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KP K4 53-01:2024 «boaot ko"erpykuusaapst. doadoopioo
geperm1epiny Keiprbii PecnyliaHKachiibii KYPYJIym Yenesmaepun DeRuTYY
‘ AAHYH 18

Boiotr  KOHCTPYKUMANAPEIH  J1I01000PI00A0  HEHEMAHK-TEXHHKALIK
AOKYMEHTTEPIM  KAKWIBIPTYY — Makcatbinga,  Keipreiz  PecnyBnnkachiHbiH
Munnctpiep KaGunerunnn 2021-abiisin 25-uionyHaarel Neo 44 TokTOMY
menen oexutared Khipreiz PecnyGaukaceibin Munuetpaep  Kabunetune
KapawTyy ApXHTEKTYPa. KYPYJyll sKaHa TYPaK Kai-KOMMYHLUIbIK 4apoa
MAMAICKETTHE ATeHTTHIN (MBIHAAN apei — MaMmkypyayi) senyHie wobony
AHETCKHIUTURKE @bl DYRPYK KbLiaM:

1. Tupkearen KPP  KY  353-01:2024  «bonot  KOHCTPYKUMANAPLL
HonBoopnoo scuemaepuy Keiprbiz PeciyOiMKachinbin. KYPYJayiL HEHCMAEpH
OERHTHIICHH.

2. MaMmrypyayiuTyH albiniaarsl Kep THTHPOOTe TYPYKTYY Kypy.yul
HAHA HHACHEPIHK Z0J000PA00 MAMIERETTHE HHCTHTYTY!

- Kbipre:i PecnyOinKacsiHbiH OKMaTYHYH 20 10-KBU1ABIN
26-espanbinaaret Nel 17 «Kpiprois PecnyOnukachiHbIH YEHEMIHK  YRYKTYK
AKTLLIAPLIH PACMMI KAPLISA00 OYIAKTAPbI KOHYHAO» TOKTOMYHA BUIARLIK
VIIY:1 Oy FPY KTV PacMMil Kapeianoo GorHYa Yapanapibl Kabbil 1ChiH:

- pACMMIi KAPLIANAHIAH KYHAGH TapThill YH HyMYyUHY KyHIYH HUHHIC
vy OViipyKTYH Ke4ypMOCYH MAMACKETTHK JKaHa pacMuil THLIepae Ik
HyCKaZd, kalad AKy3yH1e JKaHda JNCKTPOHIAYK Typae, atanrad OyHpykTyH
Kapbianauran OyiarsiH kapeoTyy menen Kelproi PecryOiHKachinbIiH YeHEMIMK
YKYKTYK AKTBITAPBIHLIM MAMICKETIMK PECCTPHHE KHPrudyy Yty Keiprens
Pecrnivonurachitbit FOCTHUMS MEHHCTPAHTHHE HOHBTCYH!

- ywyn OyHpYK KyHYHO KMPIeH KYHOOH TapThil Y4 HKyMylWl KYHIYH
wunnae Koiproiz PecnyGnukacsiibiy Munucrpaep Kabunerune maaisiMar yHyH
AOHOTCYH.

3. Ywyn Gyiipyk KyuyHe KupreH KyHaes taprein  Keipres
PecnyGnukachitbin afimarsiina KP KUY 53-01:2022 «bonoT KOHCTPY KUHANAPEI.
JonGoopi100 YeHEMAEPH» KOIOHYTY LY TOKTOTYJ/ICYH.

4. Ymyn Gyiipyk pacMuil JKapeiANaHraH KyHOOH Tapremn 15 KyH
OTKOHIOH KHIWH KYUYHES KHPET.

S. Viuyn OyApyKTyH aTKapbUlblllibiH  KOHTPOALOO MaMmKypyaywTyH
AMPEKTOPYHYH OpyH Dacapel Mvanaky s yyay TanantGekke myKTaNCyH.

Jupextop H.K. Opynraes
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Kbiprei3 Pecnyb/iHKacChIHbIH locyaapceTBeHHoe areHTCTBO

Munncrpaep Kabunerune

KApaWTyy 1 KHIHITHO-KOMMYHAIBHOTO
APXHTEKTYpa, KYPYJyll KaHa xossitersa npn KaGunere
TYPAK HAH-KOMMYHAIALIK Munucerpos Kelpreisckoit

uapha MaMIeKeTTHK areHTTHT | Pecriydnmnkn

APXHTEKTYPbl, CTPOHTE/ILCTBA

BYHPYVK
MPHKA3

31 wiog 2024 roga Ne 74-una r Bmukes

06 yrsep®IcHIH CIPonTeashby Hopm Keiproiscroit Pecny8ankn
CH KP 53-01:2024 «Crajisubie kKoHcTpykunn. Hopmer
NPOSKTHPOBAHHA»

B uensx COBEPUICHCTBOBAHMA HOPMATHBHO-TEXHHUECKUX AOKYMEHTOB
NPH NPOEKTHPOBAHHH CTANLULIX KOHCTPYKIMIL, pykoBoACTBYACH [onomennem
0 [0CYAAPCTBEHHOM arcHTCTBE ApXWTCKTYPbl. CTPOMTENLCTRA M AHIHIIHO-
KoMMyHanbHoro  xo3siictea  npu Kabuuere  Munucrpoe  Kbiprbiscroit
Pecnybaukn (nanee — [ ocerpoit), yrsepaaennoro nocranoriennem Kadunera
Munucrpos  Kuprinckoii PecnyGmkn o1 25 wions 2021 roma Ne 44,
NPHKAILIBAID:

. Vrepaurh Opuiaraembie  CTPOUTENnkHbIE  HOPMBI  KbBIPrbizckoi
PecnyGnukn  CH KPP 353-01:2024  «CranpHble  KoHCTPYKuuH,  Hopmpl
NPOEKTHPOBAHHAY,

2. lNpece-cexkperapio:

- OPHHATE Mephl 1O OQUUHAILHOMY  ONYOIHKOBAHHIO  HACTORICTO
pHKasa B COOTBETCTBMM € noctaHornenuem |lpasutenserea Keiprbiackoi
Pecny6nukn «O0 HCTOMHHKAX OHHUHATBHOIO ONyOAHKOBAHHA HOPMATHBHBIN
nparobix aktop Keiprusckoi Pecny@nukiy ot 26 dieepana 2010 rona Ne 117:

- B TeUEHHEe TPeX PAdOYMX JIHER co aHs odGHunanLHoro onyoauKoBaHms
HAIIPaBMTL  KONMIO  HACTOAWIEr0  MpHKasa B JIBYX  9K3EMIUspax  na
FOCY 1aPCTBEHHOM 1 O(HIMATEHOM A3BIKAX. Ha OYM@KHOM W INEKTPOHHOM
HOCHTEIAX, ¢ VKa3aHHeM MCTOYHMKA onyOIuKoBanng YKasaHHOro npukasa B
Munucrepeteo  octuimn Keipreisekoit  PecnyOnamuky 8 BKJIKOYMEHHA B
FOCYIAPCTBEHHBIA  PeecTp  HOPMATHBHBLIX  MPABOBLIX  AKTOB  KhIPrbi3ckoil
PecryOnmku;

- B TEYEHHE TPex Paouiix AHEH €O ANA BCTYILICHHA B CHIY HACTOALLCIO
npukaza wanpaeuth & KaGuuer Musuctpoe Kpipreiekoir Pecnybamkn s
HHPOPMALIHH.

3.  Orveudts neiictene Ha Tepputopuu Kbipreizckoit PecryOnuku
CH KP 53-01:2022 «CranbHble KOHCTPYKUMH. HOpMBI MPOEKTHPOBAHMA» CO
JHA BCTYIJIGHHA B CUITY HACTOSALIEro MpHKa3a.

4. HacTtosuwimii npHKa3 BCTYNAeT B CUATY N0 HCTEYEHHH | S iHel co aHs
oHIMATLHOTO OMyGIMKOBAHHMA.

5. KOHTPOAbL 3a HCMNOJHEHHEM HACTOAUIEro MpHKA3a BOINOKWTL HA
samecTuTena aupexktopa [ocerpos Mmanaxkyn yyvay Tananthexa.

lupexrop H.K. Opyuraes
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Kypyniymrarsl Y4eHEMAUK TOKYMEHTTEP TYTYMY
KbIPI'bI3 PECIIYBJIMKACBIHBIH KYPYJIYIII YEHEM/JIEPHU

Cucrema HOPMATUBHBIX JOKYMCHTOB B CTPOUTCIILCTBEC

CTPOMUTEJIGHBIE HOPMbI KBIPTbI3CKOM PECITYBJIUKHA

BOJIOT KOHCTPYKLIUSAJJAPHBI.
JOJBOOPJIOO YEHEM/JIEPU

KP KY 53-01:2024

CTAJIBHBIE KOHCTPYKLHMU.
HOPMBI ITPOEKTUPOBAHUA

CH KP 53-01:2024

Pacmuii 6acerima

N3 nanne odpunmansaoe

KBIPT'BI3 PECITYBJIMKACBIHBIH MUHUCTPJIEP KABMHETUHE KAPAIIITYY
APXUTEKTYPA, KYPYJIVIII JKAHA TYPAK XKAM-KOMMYHAJI/IbIK YAPBA
MAMIJIEKETTUK ATEHTTUT'U

T'OCYJJAPCTBEHHOE ATEHTCTBO APXUTEKTVYPBI, CTPOUTEJIbCTBA
U XKUIAIHO-KOMMYHAJIBHOI'O XO3HCTBA
[IPU KABUHETE MUHUCTPOB KBIPT'hI3CKOM PECITYBJIMKU

BMIIKEK 2024
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Co3 0anbI

1 Keipreiz PecniyOmukaceiibin Munuctpiep KaOuHeTnHe KapamTyy ApXUTEKTypa, KypyJIyIl
JKaHa Typak >Kali-KOMMYHAaJIbIK 4ap0a MamJIEeKeTTUK areHTTUTHHUH (MaMKypyyin) anasiHaarst XKep
TUTUPOOT® TYPYKTYY KypYJIyll KaHa MHKEHEPIUK JOI000PI00 MAMIIEKETTUK MHCTUTYTY TapaObIHAH
KAHBIPTBUIbI

2 MamkypynymTyH ApXHTEKTypa jKaHa TEXHUKAJIbIK YCHEMI00 OallKapMalbirbl TapaObIHAH
KUPTU3WIIIN

3 Keipren PecryOnukachiHbIH Munuctpiep KabunetnHuH 2023-KbUTIbIH
3-mapteiHaarel  Nell5-TokTOMyHa  BIIAWBIK ~ OEpWIITEH  BIMTApBIM  YKYKTApJbIH  HETH3UHIIC
Mamkypynymtyn 2024-xbuinein - 3l-uromynma Ne  74-uya  Oyiipyry Menen BEKWTUHIINII,
2024-xbunnpiH 17-arycrynan Taptsein MIIKE KUPTU3UIIAN

4 Keiprez PecnyOmukacbinbi KOcTUIIMS MUHUCTPAUTUHUH YEeHEMIUK YKYKTYK aKThUIapbIHBIH
MaMIIeKeTTHK peectpune 2024-xpuinbH 6-aBryctyHaarst Ne 6082 menen KATTAJI/IbI

5 KP KY 53-01:2022 «bonot koncTpykuusuiapsl. JJondoopnoo uenemaepu»aua OPJITYHA

MamkypyaywimyH ypykcamulcwl3 YULYi Kypyayul YeHeMOepUuH pacmutl 6aculima Kamapol mosyey
MEHEH Jice JHCAPLIM-ICAPMBLIAL KOUYPMOCYH HCACO020, ANAAPObl MUPAHNCO0020 ICAHA Mapamyyed
bonboum

© Mawmkypymiymr, 2024

VYiryn KypyJdyll YeHeMJIEpUHHUH >K000Jopy Kaiipa KapairaH (aIMallThIPbUITaH) K€ >KOKKO
YbIFapbUITaH yudypJa, THUelIeNnyy Ouiaupme OeNruiIeHreH TapTUITe KapblsulaHar. TUHWIITYY
MaaJlbIMaT, OuJAMpMeNep >KaHa TEKCTTEp KaJIbl KOJJOHTOH MaallbIMATTBIK TyTyMmJap/a — HIITel
YBITYy4yHYH PAaCMUN CalThIHJA KaUTalIThIPbLIAT
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KbIPI'bI3 PECITYBJIMKACBIHBIH KYPYJIYIUI HEHEM/IEPU

Kypyiymrars! 4eHEMIUK JOKYMEHTTEDP TYTYMY
BOJIOT KOHCTPYKHUSAJIAPBI. 1OJI500PJIO0 YEHEM/IEPAU
CranbHable kKOHcTpYuun. HopMbl npoekTUpoBaHusi
Steel structures. Design standards

KP KY 53-01:2022
YKaHBIPTHUITaH PEIAaKUHUSICHI

Kuprusyy naracer — 2024.08.17

1 Koanonyy ueiipecy

1.1 VYmyn dyeHemzaep OOJOTTOH KypyJdyll KOHCTPYKLMsUIapblHA ajapAblH OCKeMJIUTHH,
KOOIICY3/1yTYH, y3aK MOOHOTTYYJIYI'YH ’KaHa YHOMIYYJIYI'YH KaMChl3 KblIyy OOIOHYa Herus 0osyydy
Tananrtap/sl OenrwiedT. byn yeHemuepauH xx00010py MUIAETTYY OOJYyIl SCENTeNeT *aHa ap KaHaan
OarsITTapAarsl KaHbI JKaHa PEKOHCTPYKIMSIIAHYYdy MMapaTTapAblH jKaHa KypyJIMalapasH (MbIHAaH
apbI-KOHCTPYKIMsIIap) OOJOT KypyJyll KOHCTPYKIHMsUIapbiHa THemenyy. KoHcTpyKuusutapabiH ap
KaHIail TYpiiepy YYYH OHYKTYpPYY KaHa TaKTOO, JETaJNAIlITHIPYy, TOTYKTOO MAaKCAThIHJA WIITEIHII
YBITHINT JKaTKaH YEHEMIHWK JOKYMEHTTEPAWH MIIACTTYY JKaHa CYHYII KBUIBIHYYYYy MYHO3Iery
XK000JIOpY YIIYJI YeHEMAEPAUH HETU3rH )000JI0pyH 0y30600Cy Kepek.

1.2 KoHcTpyKuusuiapiblH —ap KaHAald TypJepyH JSkaHa THUNTEPUH, AaHbIH HWYHHAE
SKCIUTyaTallMsUIOOHYH ~ ©3reue  LIapTTapblHAa  TypraH  (Mucaibl, JIOMHa  MEIUTEpUHHH,
pe3epByapiIap/AblH, CEHCMHUKAIBIK TaacHpiepre, TeMIepaTypaHblH, paJudalMsSHbIH UHTEHCUBIYY, Xe
arpeccUBIYy YOHpONOpAYH TaacupliepuHe Oyymap O0dyydy WMapaTTapAblH KOHCTPYKIHSUIAPBIH,
VHUKQIYy  HMMaparTapIblH JKaHa  KypyJMalapJblH  KOHCTPYKIHMSJIAPHIH,  OIIOHIOW  3Je
KOHCTPYKIMSJIAPABIH aTaiiblH TYPJAOPYH (MHCANlbl, aJJbIH ajla YbIHAJITaH, MEHKWHIMKTHK, acma,
apbIbl 36 M J€H 4YOH OOJIOH apbIITHIK Kypynymrapnabl, ouitnkturu 100 M geH amibik OOJTOH
AHTEHHAJIBIK KypyJIMaJaplbl, MyHapa KypyJMallapblH) T0JI000PIO0J0 YIIyJ KOHCTPYKIHSIIAPIBIH
UIITOOCYHYH ©3Te4YeJIYKTOPYH YarbULABIPraH KOIIyMua TallanTap CaKTalbllibl Kepek. KepceTyirexn
KOHCTPYKUIMSAJApABl JKaHa ajapAblH YUIyJdl 4eHeMmjepre KupOed kaiaraH OUpHUKMEJIEpHH,
KOHCTPYKLMSAJIAPBIH, OLIOHAON 53J€ JKalmbl MeTalml chiiibiMayynyry 200 T MeTauiiaH almikaH
oObeKTTepAM (alipbIM STanTapAblH METAUl CHIMBIMAYYIYTyHa KapabacTaH), MMaparTapblH >KaHa
KypyJIMayapJIblH OCKeMIUTHH jKaHa YHOMAYYJIYTYH JKOTOpPYJIaTyy MaKcaThIH/Ia J0JIO0OPIOOHY OOJIOT
KOHCTPYKIHsIap O0IOHYA aIUCTEITHPIITEH J0JI000PIyK YIOMAAP apKbUTYy HIIKE allbIpyy 3apbii.

1.3 Ymyn yenemaepaus tamanrtapsl mmoc 100°C sxoropy smec xana 40°C nan TemeH sMec
TYpYKTYy *aHa (K€) KbICKa MOOHOTTYY TeMIlepaTypaja SKCIUlyaTalUsUIaHyydy KOHCTPYKLUsIIApbl
107000pII0010 KOJAOHYITYILY KepeK.
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2 YeHeMaMK IIMJITEMETIEP

VYmyn uyenemzaepne Al TUpkeMecHHAE KENTUPWITEH JOKYMEHTTEpre IIuiTeMesnep
naiijajaHblIrag.

3 AHBIKTamMaJjap

3.1 VYmyn deHemaepae A2 THUPKEMECHMHE bUIAHbIK TEPMHUHACH >KaHa aHbIKTamasap
KEITUPUIITEH.
3.2 Herusru Tamrainbik 6enruinep b TupkeMecuHae KenTupUIreH.

4 KoHCTpYyKUMAIAPABIH 0eKeMIMTHH, KOONCY3AYTI'yYH, Y3aK MOOHOTTYYJIYI'YH
sKaHa YHOM/YYJYTI'YH KAMChI3 KbIJIYYHYH NPUHIMIITEPH

4.1 Bbonor KOHCTpyKUUSJIapblH J10J000PJIOO0 TalIbIPhIKUYbl OEITUIEreH KbI3MAT KbUIYY
MOOHOTYHYH MUMHJIE UMapaTTap/bIH KaHa KypyJIMalapblH YeHEMIYY 3KCILIyaTalUsJIOOCYH KaMChI3
KbUTyydy UYEHEMJEpUH CaKTOO, Kypdyall TypraH 4eHpeHY KOPIOOHY »aHa J0JI000pro TEXHHKAJIBIK
TanmelpMaza OeslruiieHe TypraH Oalika e3rede LIapTTapAbl aTKapyy Tajlal KbUIbIHAT. Byn ydyH:
UMapaTTap/blH KaHa KypyJaMmalap[blH OYyTyHAel >kaHa amaplblH ailpblM 3JIEMEHTTEPHUH Tallyy/a,
KypooJ0o JKaHa 3KCIUIyaTalUsIo00 OEKeMIUIMH, TYpPYKTYYJIYTyH JKaHa  MEUKUHIUKTUK
©3repyJI06eCTYTYH KaMChI3 KbUIYyy4y KOHCTPYKTUBIUK CXeMajlap/bl KaOblI alyy, opT KOONCY3AyT'YHYH
YEHEeMJIEPHH >kKaHa 00JIOT KypyJIyll KOHCTPYKIUSUIAPBIH KOPPO3HsIIaH KOPrOOHYH TajlalTapblH CAKTOO
3apbul. KoHCTpyKIMsiapAblH ©pTKe Kaplibl TYPYKTYYJIYK YErHMH KOTOpYyY MakcaTbIH/a aHa ajap.ibl
KOppO3UsiJaH KOpProo YYYH TMPOKATThIH JKaHa TYTYKTOPAYH KaNTaJJapblHbIH KaJIbIHJIBITbIH
KOTrOpyJIaTyyra TeXHUKaJbIK-DKOHOMHKAJIBIK Heru3JeMe OOJroH ydypla raHa sxon Oepuier. byn
yuypAa KOHCTPYKLHUSIAPAbIH OCKEeMIUTUH KOPPO3USUIBIK KBIPTBUIYYHY 3CKE alyy MEHEH TEKIIEepyY
KEpeK; MPOKATThIH palMoHaNyy NpoduinH, 3¢¢GeKTUBAyy OOJOTTOpAYy ’kKaHa OMPUKTHPYYIOPAYH
IIPOrPECCUBYY TUITEPUH KOJIJOHYY; IPOKAaTKa >KaHAa TYTYKK® COPTaMEHTTEPAU ICKE allyy MEHEH
yIIyJl  YEHEeMJAEPAMH  TajalTapblH  KaHAaTTaHJBIPYydy  KOHCTPYKUHUSJIAPIABIH  3JIEMEHTTEpU
MUHUMANJyy KECUJIMIITEpPre 33 OOJylly KepeK; KOHCTPYKUHUSAIapAbl NaspAOOHYH, TAallyyHYH aHa
KYPOOHYH TEXHOJIOTHSIIYYJIYT'YH jKaHa 3H a3 SMIeK ChIMbIMAYYIYTyH; KOHCTPYKIMSIIApbl Jasp100dy
-AIIKaHAJapJblH  OHIYPYIUTYK MYMKYHUYJYKTOPYH JKaHa TEXHOJOTHMSUIBIK JKaHa  KpaHJIbIK
KaOayynapbIHbIH KyOaTTyyIyTr'yH; KOHCTPYKIHMSIIAPBbIH YOTYATYIYIIYH 0JI000PI000 AAIpA00I0TY
’KaHa TyprysyyZarbl YE€HEMJIUK JOKYMEHTTEpre bIIailblK TAKTHIKTHIH TaJalTapblH AAWBIHAOO KOy
MEHEH KaMCBhI3 KbIITYY.

4.2 Teiuksl abaHbIH 3CENTHK MUHUMaNLyy Temnepatypackl yayH KP KYx3 23-02 putaiibik,
0,98 kaMchI3100CYy MEHEH 2H My3/aK Oell KYHIYKTYH TeMIIepaTypachlH KaObLT alyy Kepek. DCemnTUkK
TEXHOJIOTHSUIBIK TEMIIEpaTypa J101000pJI00r0 TEXHUKAIBIK TalIIbIPMa MEHEH OeTUIeHeT.

4.3 beroHno ke KHUpPNUY KOMyyJa HWYMHAE KajbaraH adblK KOHCTpyKUMsjap Oaikoo,
TEeXHHUKAJIBIK abajblH 0aajoo, al/blH ajdyy >KaHa PEMOHT HIUTEPHH XKYPry3yY YUYH XETKHJIUKTYY
Oomymry Kepek, HbIMABI KapMall jkaHa >KeJAeTYYHY KbldbIHAaTnambl kepek. JKaOwlk mpoduiaep
repMeTHKaJaHraH OOJTyITy 3apbLl.

4.4 KoHcTpyKuMsulap apHajibllIbIHA, OKCIUTYyaTalUsJIOOHYH IIApTTapblHA, JaspJOOHYH
TEXHOJIOTUSIChIHA JKaHa YbIHANTaH-Ae(opMarsuianral abanblHa xKapala TepT TOMKO OeJyHYIIeT:

1-ton ©O3reue ooOp mIApTTapAa HINTETEH, aHBIH MUYMHJAE IUIACTHKAIBIK Je(pOopMalusIapabH
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OHYTYYCYH MaKCHUMaJJyy KbICYyydy kK€ TUHAMHKaIbIK (4.6 1. Kapa), BUOPALUSIIBIK K€ KbIHMBUILYY
KYKTOMIOPIYH TY3/IO0H-TY3 TaaCHpHHE Jyyluap Ooyyydy IIHPETHIreH KOHCTpyKimsuiap (1. 4.5 kapa)
K€ aJapblH JJIEMEHTTEpH, (KpaH acTbIHAArbl YCTYHJAp; >KyMyIIdy asHTYaJapAblH YCTYyHJAAphl;
KbIUMBUIAYY TPAaHCHOPTTYH JKOJJOPYHYH YCTYHJAAphl; KbIMMBUILYY KypamaapaaH Ty3[4eH-TY3
KYKTOMIOPAY alyydy OyHKEpIHUK jkKaHa KYK TYHIYPYY4Y A3CTakagaaapblH KOHCTPYKUHUSIAPBIHBIH
AJIEMEHTTEPH; JMHAMUKAIBIK JKYKTOMAEIY OallKbl YCTyHIAap J»aHa KalleKTEepIUH pPUIeIIEpH;
TPAHCHOPTTYK TajepesuiapJblH apbIIITHIK KypyJIMaiapsl; ¢pepManapiblH (pacoHKanIapsl; pe3epByapiiap
MEHEH T'a3rojibAepiepIuH KanTalgapbl, TYOTOPYHYH >KIIKTEpH, UHKEMCHU3IUK AJIKAKTAPhl, KAJIKbIMa
yatelpiap, xalyynap; OyHKepIUK YCTYHJap; HapaOosiMKajblKk OyHKepiepAuH KaOblKyanapbl; SpKHUH
Typyydy TYTYH MOpPJOpPYHYH O0jioT KaOblkyajapel, Ouiiukturu 60 M amkaH 371eKkTp OepyyHYH
qyOaNTbUIapbIHBIH YOH ©TKOeJIepYHYH MIUPETHITeH aTtaiibiH TasHbuTapel (OKBY); mauTtamapasix
YOWUTYUYTapbIHbIH jKaHA YOIOY4Y TYHYHAOPYHYH JIEMEHTTEPH).

2-ton  Yoroydy dbIHANyyJNapAblH OOJYIIyHAA CTAaTUKAJIBIK JKYKTOMAO WINTEH Typrax
MIUPETUITEH KOHCTPYKIMSJIAp JKaHa aHBIH JJIeMEHTTepH ((epmanap; KalleKTepAWH pUTEIIEpH;
KaOyynapAblH JKaHa KaJKalapAblH YCTYHJApbl, TENKUYTEPIUH KOCOYpJaphl; CUIOCTOPAYH
KaObIKyaJIapbl; YOH ©TKeeJIepAYH IIMPETWIreH TasHbluTapbiHad O6amka (JKBY) tasHeuTapbl, KeMek
YOPJIOHJOPAYH ayblK OeNYIITYpyydy TY3YJYIITOPYHYH OLIMHOBKAJapblHBIH TasHbIYTapbl (OPVY);
TPAaHCHOPTEPAYK  Trajepesyiap[blH  TasHbBIYTAPBl;  MPOXKEKTOPAYK  Madrajap;  aHTCHHAaJbIK
KypyamanapabiH (AK) KOMOMHUpJIEHI€H TasHBIYTAPBIHBIH JJIEMEHTTEPU >KaHa Oalllka 4YOOJIraH,
YOIJIFaH MHWIYY4YYy KaHa MHWIYYydy 3JEMEHTTEpH), OLIOHJOW 3Jieé KOHCTPYKLUSUIAp KaHa ajap.blH
1-tontory »seMEHTTEpU IIUPETUITeH OUPUTYYJIOPAYH KOKTYI'YHJA >KaHa IIUPETUITeH Kypoouy
oupuxmenepaun 6onymrynna MACT 19425 6oroHua KolTaBpiaapaH acMa XKOoJIJOPAYyH YCTYHIapHhI.

3-tomn [lIupeTriren KOHCTPYKITUSUIAp Ke alap/blH CTaTUKAJIBIK )KYKTOM/O, KOOYHUYO KBICyy/a
UIITeH  TypraH OdJeMeHTTepH (TYPKYKTep;, MaMmbliap, TasHbY TakKTajJap; KaJKalap/blH
TOIIOMOJIIOPYHYH DJIEMEHTTEpH; TEXHOJIOTUSUIBIK JKAaOMyyHYH THpPEN Typyydy KOHCTPYKLUsIIAp;
OaliaHpIITapABIH 3cenTUK KecunumTepunaeru 0,4Ry xemn ybIHamyylapbl MEHEH TYPKYKTOp MEHEH
BEPTUKAJ/IBIK OalylaHbIITap; TPAHCIIOPTTYH KOHTAKTTHIK TapMarblHbIH aHKEpAMK, KOTepyydy KaHa
OPOHOPTYYUYy KOHCTPYKLUsIaphl (TasHbIUTAp, MMKEMCH3 TyypacblHaH KETKEHJIEPIWH pPHUrelIepH,
opHotyynap); OPY xalOayycy Yy4yH TasHbIUTap; euypryyrep Y4YyH TasHbluTapiaaH Oamika; AC
MyHapalapblHbIH KaHa ©36KTYH JJIEMEHTTEpH; OETOH TalllbIlblu JCTaKadalaplblH TYPKYKTepY;
xaOyynapJIblH CyHIypMalapbl >kaHa Oalllka KbICBUITAH >KaHa KbICBUIBII-UHMIYYUY 3JIEMEHTTEp),
OLIOHJION 3JI€ IIHUPETWITeH OMPUKTHUPYYIOPIAYH SKOKTYTYHAAa 2-TONTOTY KOHCTPYKLHUSUIAp »KaHa
aJlap/ibIH 2JIEMEHTTEPH.

4-ton MmapaTTapAblH JKaHa KypyJMaJapAblH KapAaMybl KOHCTPYKUHUsIaphl (3-TONTO
KOpPCOTYJIreH/oH Oarlka OailnaHblTap; (paxBEpKTUH AJIEMEHTTEPH; TEIKUUTEP; TpanTap; asHTyaIap;
TOCMOJIOp; KaOeNnAuK KaHAIJapJIblH MeETaJJl KOHCTPYKLMSUIAphl; KypyJIMajapJblH KapAamubl
AJIEMEHTTEPHU XK.0.), )kaHa MIMPETIITeH OUPUKTUPYYJIOPAYH KOKTYTYH/Ia 3 ~-TONTYH KOHCTPYKLHSTIAPbI
’KaHa aJap/bIH AJIEMEHTTEPH.

4.5 KoHCcTpyKIMs K€ aHbIH 3JIEMEHTHU 3rep/ie anap ONyTTYY CENTHK YoYUy UbIHATYYIapblH
(6>0,3Ry, 6>0,3Rwst, )xe 6>0,3Rw;) apakeTHHHH OpYHIApbIHIA JKaWTaIIKaH 00JICO, YK€ INUPETHITeH
OUpHUTYYHYH Oy3ynylly MyMKYH OOJTOH OpyHAapAa, MHcCajibl, OYTYHAeil KOHCTPYKIHUSHBI ONYTTYYy
KaJIIBIKTYy YbIHAJTYYyJapJblH apKachblHIa SKCIUIyaTalUsUIOOr0 >KapaKChI3AbITbIHA ajlbll  KeIyYy4dy
Kepiepze.

4.6 DOrepae AWHAMHUKAIBIK JXYKTOM TNai/la KbUITAaH YEHEMIYY YbIHAIYYHYH aOCOJIOTTYK
MAaHUCUHUH OIIOJI 3JIe KECWJIHUINTErW OapAbIK KYKTOMIOPAOH CyMMAapJAbIK 4YOKY4Yy 4YbIHAJIyyra
Karelibl  >0,2 00JICO, KOHCTPYKLUMSUIAp JAWHAMMKAIBIK JKYKTOMIOPAYH TaacHUpHHE Jyyliap
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OoJryyuysapra karar.

4.7 KYxD 2.01.07 OorwHYA >KOOMKEPYMJIMKTHH | KJIacChIHAArbl HWMapaTrTapblH >KaHa
KypyJIMaJIapJiblH KOHCTPYKLMsJIApbl Y4yH OOJIOTTY JaibIHA00J0 KOHCTPYKLUHMSAJIApAbIH TOOYHYH
HOMYpY OHpre azaiTyy kepek (2-4 -Tontop y4yH).

4.8 IlpokarTblH KanbIHABITEL t > 40 MM OONrOHIO KOHCTPYKUUSIApJblH TOOYHYH HOMYpPYH
Oupre azaiiTyy Kepek (2-4-Tontop y4yH); IpOKaTThIH { < 6 MM KaJIbIHIBITBIHAA OMpre KoOOHTYy Kepek
(1-3-TonTop Y4YH).

4.9 KoHKpeTTyY 4YeHEeMIUK-TEXHUKAIBIK JOKYMEHTTEPAU HINTEN YbITYyJa J10JI00OPIOOHYH,
JNAspAOOHYH, TYpPry3yyHyH, O KyMyLITapibl KaOblI  alyyHyH, OKCIUIyaTalUsJIOOHYH  JKaHa
PEKOHCTPYKIMSUIOOHYH UYEHEMJIEpPU JKaHa TajlalTapbl, OIIOHAOM 3J1€ KOHTPOJAYH THEILEeNyY
BIKMaJIapblHa OOJITOH TajanTap OMPIAUKTYY KOMIUIEKCTH TY3OT jKaHa Oup-OMpu MEHEH OalyIaHbIIITYY
00JTyIy KEPEKTUTHH 3CKE allyy 3apbll.

4.10 BonoT KOHCTPYKUHUSJIAPbIHBIH >KyMyIIdy YHIMeNnepu JOJ000pAyK >KaHa KyMyIIUy
JIOKYMEHTalusAHbl aTkapyyHyH spexenepune (MACT 21.502), xana omioHa0# 3i1e gaspoo OoroHYa
tanantapra (KYxD III-18) jxana xoHcTpykuumsutapael kKypoo Ooronua (KP KUYxD 52-01) tyypa
KEJIUIIN KEepeK.

MK (meramn xoHcTpykumsuiap) ke MTK (Meramn TeTHKTEpAMH KOHCTPYKLUSIIAPHI)
MapKachlHJarbl KOHCTPYKLUSIAPAbIH JKyMyLIuy 4YMHMENEepHHJE *aHa Marepuainjapra TamllblpbIK
06epyy IOKYMEHTTEPHH/I€ TOMOHKYJIOp KOpCOTYIYYTe TUHHILL:

O0JIOTTYH MapKachlH jKaHa MaMJIEKETTUK CTaHAAPTTAp K€ TEXHUKAJBIK IIApTTap KaHa YLy
YeHeM/Iep MEHEH KapaJiraH ara KollyMya Tajianrtap;

HIIUPETYY OMPUKTUPYYIOPYHYH aTKapyy BIKMachl, ITUPETYYHYH TYpy *aHa pexumu (MTKubI
ULITEI YBITYyJla TaHa); aBTOMATThIK KaHa MEXaHU3alMsUIaHTaH MUPETYY YUYH 3JIEKTPOIOPAYH KaHa
MaTepuaiiapAblH TUNTEepH, Mapkanapsl, quamerpiepu (MTKHBI uiiten ybiryyna rana) mmperyyaery
TUTULITHH a0abl, ylama TUTHIITEP YUYH TOIeMIYH TYPY;

OypooJIopayH OEKEeMIMK KaHa TaKThIK KJacCTaphbl:

(GpUKIMOHTYK OMpUKMETep YIYH KOHTAKTTBIK OeTTep/IN Jasip/JOOHYH BIKMAcCHl,

HIMPETYY4Y, Oypooiyy kaHa (PUKIHOHAYK OMpUKMENEpANH XKalramyycy >kaHa eT4yeMIepy,
anapAbl 3aBOJIYK K€ MOHTaX/bIK IIApTTapAa aTKapyyHY KepceTyy MEHEH >kKaHa, 3apbll OOJITOHJO,
TUTHILTEP]IU CAYYHYH jkKaHa OypooJIoply OPHOTYYHYH bIpaaTTYyJIyTy;

camarTbl KOHTPOJJIOOHYH BIKMaJlapbl JKaHa KeJleMY; KOHCTPYKUUSIapAbl KOppO3UsIaH
KOProoro Tajuarrap.

5 KoHcTpyknusijiap kaHa OUpUKMeJiep YUYH MATepPUAJIap KaHAa aJaplbiH
3CEeNTHK MYHO3160MOJIOPYH AHBIKTOOHYH NPUHUMIITEPHU

Koncrpykuusinap ;kana Oupukmesiep Y4yH MaTepuajiap

5.1 4.4.n. OoroHYa KOHCTPYKUHUSJIApAbIH TOOyHa apama OapIblK OOJOTTOPAY TOMOHKY
TajanTapabl KaHaattaHnaelpragga B.1, B.2 taGn. GoroHua kaObutl amyy kepek: B.3 Tabn. butaidbik
XUMUSJIBIK KypaMbl JKaHa MIUPETYY49Y KOHTCPYKIHUSIIAP YUYYH KOMYPTEKTHK JKBHBAJICHTH OOIOHYA;
B.4 Tabn. putaifblk OEKEMINK JICHIDIIMHE KapaTa COKKYIYK UIIIUTYeKTHTH OotoHua. Camnarel )KOHYH/O
JOKYMEHTTEPINH KOKTYTYHJIa Ke anapaarsl MaaJbIMaTTapAbIH JKETHUILICH3TUTUH/IC
KOHCTPYKUUSTIAPIBIH  MaTepUaJIaphIHBIH  JKaHa  OWPUKMENEpIWH  KacHeTTepuH  0aanoo
pEraMEeHTTENTeH TalanTapra bUIaibIK KYpry3yJayIry Kepek.

5.2 TlpokaTkaHbIH O€THHE KapaTa YeHeMIyY OarbITTallraH Y0ly4dy YbIHATYYJIap/IblH apaKkeTHHe
4



KP K4 53-01:2024

nyyiap OO0NTroH KOHCTPYKLIMSIIAPBIH 3JIEMEHTTEPU YUYH OOJIOT MPOKAT MPOKATTHIH KaJIbIHABITBIHBIH
OareIThIHA Kapai KeMUIAYY MEXaHUKAIbIK KaCUEeTTepre 33 OOIyIy Kepek.

5.3 BOJOTTYH HIITe6CYHYH JuarpaMMaiapbl YOHOYJyyJa >KaHa KbICyyZda, INPOKaTKaHBIH
OarpIThIHA y3aTaCbIHAH jKaHA TYypachlHAH, OLIOHJOW 3Ji€ MPOKATKAaHBIH OCTHHE HOPMANIYy KaTapbl
KaOBLT ayyra >KoJ Oepurer.

54 Kecnnummnann TOIYK TUTACTH(UKAIMSIIAHBIIIBIHA YEHUUH [JIACTUKAJIBIK
nedopManusIapAblH OHYTYYCYH 3CKE allyy MEHEH JCEeNTeNyy4dy KOHCTPYKUMSUIAPIbIH 3JEeMEHTTEPH
Y4YH 00JIOT OOJOTTYH MINTOOCYHYH AuadparMachlHa arbil KeTYYUYJIYK asHTBIH 33JICIIN KEPEeK KaHa
TOMOHKY TajanTtapibl KaHAaTTaH/ABIPBIIIBI KEPEK: arbill KEeTYYYYJIYKTYH 4eruHe oy (om) Kaparta
yOaKThUTYY KapIIbUIBITBIHBIH KaThIIIbI gy (0b) 10 TOH KeM 3Mec 00myIry Kepek.

5.5 Koncrpykuusuiap yayn MACT 27772, MACT 14637, MACT 535, MACT 19281 6oroHua
TEXHHUKAJbIK Tajantapel 6ap ¢gaconayk (Oypurap, KolmITaBpiap, IIBEJUIEPAM), TAKTa, Ka3bl TUIKEIYY
yHUBepcanayy npokarTtel kaHa MACT 16523 GoroH4Ya KOMYpPTEKTYY OOJIOTTOH KyKa TaKTalyy
npokatThl, xkana MACT 17066 Goronya xoropynarsuiran Oekemaukrera 6onmorroH, MACT 11474
6oroHua My3aak uitnmnred npoduinepau, MACT 30245 GoroH4ya MHHUITEH TYIOK KBaJAPATTHIK JKaHA THK
oypuryy npodunepau, MACT 535 sxana MACT 19281 GotoH4a copTTyy MpoKart (Terepek, KBajpar,
tunke) , MACT 10705 xana MACT 10706 6oronua snextp mmperwireH tyrykrepay, MACT 8731
00rOHYA BICBIK JehopMalUsIIaHTaH TYTYKTOPIY KOIJIOHYY KEpek.

5.6 bonot KoHCTpyKUMsUIap Y4yH Kyhdmanapabl (Tasuera Oenyktep x.0.) MACT 977 Goronua
kyimanapasia Il xana Il Tontopy yuyH Tamanrapasl kaHaattanaelpyyuy 15J1, 25J1, 35J1 xana 451
KOMYPTEKTYY OosioTTOH kaHa omoHnoi sne MACT 1412 TamantapeiH kaHaaTTaHaslpyyuy CUI1S5,
C4Y20, CU25 xana CY30 mapkamapblHAArbl KOK YOIOHAH JOJI000PIO0 KEPEK.

5.7 BonoT KOHCTPYKIMSUIAPBIH MIUPETYY YUYYH TOMOHKYJIOpay KoiaoHnyy kepek: MACT 9467
OOIOHYAa KOJ MEHEH jkaa IIUPeTYYyCcy Y4YYH anekrpoguopay; MACT 2246 OoroHua IMpeTMe
3pivzapbid, MACT 9087 GoroHua (procTapabl, aBTOMATTBIK KaHa MEXaHU3ALMsUIaHTaH MUPETYY YUYH
MACT 26271 6oron4a TockokTyK 36iMabI, MACT 8050 6oroHuya kemypkblukbl1 ra3eiH, MACT 10157
OotoHua aproHay. KongoHynyydy mmMperyy MaTepuaijapbl >KaHa MIUPETYYHYH TEXHOJIOTHSICHI
TUTHIITUH METAJJIBIHBIH YOAKThUTYy KaplIbLIBITBIHBIH MAaHUCUH HETU3TH METAJUIIbIH YOaKThulyy Run
KApUIbUIBITBIHBIH YEHEMJIMK MAaHHCHUHEH TOMOH »JMeC, OULIOHJOW 7JJie THellelyy YEeHEMJIUK
JOKYMEHTTEp MEHeH OenrwjieHreH saHa B.5 TaOnumara bUIaibIK KaTyyJIyKTyH, COKKYJYK
WIPSUIYEKTUKTUH JKaHa UIMpeTMe OHPUKMENEPUHJIErM METaUIIbIH CaJbIIIThIpMAllyy Y3apyyCyH
KaMCbI3 KbUIYyCY KEpEK.

5.8 Bbypoonyy Oupuxmenep yuyn MACT 1759.0, MACT ISO 898-1, MACT ISO 898-2
TEXHUKAJBIK TalanTapblHa ool Oepyyuy Oosior Oypoonopay skaHa raikamapasl, MACT 18123
TaJlanTapblHa Kool Oepyydy s0enekTepau skaHa 5.9 na KepCOTYIreH >XOTOpKY OeKeMIUKTern
OypOoOJIOp Ty KOJIJIOHYIIIAT.

Bypoonopny MACT 15589, MACT 15591, MACT 7798, MACT 7796 xana MACT 7805
00IOHYA KOJIJIOHYY KepekK.

laitkamapaer MACT 5915 sxana MACT 5927 GoroHua KOJIAOHYY KEPEK.

Bypoosnopny y3yiayyre »kaHa 4Yoroiyyra HIITETYYAe TrailKamapIblH OEKeMIUK KIacCTapblH
OypoosopayH OeKeMINK KiacCTapblHA bIIAMBIK KaObUT alyy 3apbLil:

5-5.6 ma xxana 5.81¢; 8 ne -8.8; 10-10 10,9; 12-12,9.

Bypoosnop y3yayyre rana uinTereH ydypaa OypoosiopAayH OEKeMAMK KiacChl raikaiapIblH
OexeMIMK Kiacchl 5.6 xkaHa 5.8 6onronno 4; 8.8 6omnrouno 5; 10.9 6oaronno 8; 12,9 6omxronmo 10.

D6enexkrepaun MACT 11371 Goronva Tterepek, kbiiimblk MACT 10906 sxaHa npyXuHAITYy
Hopmaiyy — MACT 6402 OGoroHva KOMIOHYY Kepek. JKoropky OekeMIukTern Oypoosop aen
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O6exemauk kiaccel 10.9 nan ToMeH amMec OypooIopay ICEnToo KEPek.

5.9 Tlaitmy6an 6ypoosopy yuyH MACT 24379.0 xana B.6 TabGmn. TamantapbsiHa )0O0I Oepyydy
60J10T OypOoOIOpAY KOJJIOHYIIAT.

[Maiinybanneik xana nuamerpu 48 mMm re yelinHku U — ceiMan OypooJiop Y4yH raikanap/sl
MACT 5915 rtexuukanplk Tamantapel OoroH4a, 48 MM neH xoropy — MACT 10605 6Goronua
KOJIJIOHyLIAT.

Cr3nc2, Cr3cn2, Cr3nc4, Ct3cn4 600TTOH maiiayOanablk OypooJop YUYH jKaHa AUaMETpU
20 nmuamerpu 48 mm re ueitma MACT ISO 898-2 Goronuya Oexemauk kiacchl 4 OONTOH TralKagapabl
KoJoHymaT, auameTpu 48 MM aeH xoropkymnapra MACT 18126 Goronva 02 ToOOyHaH TOMOH dMeC
Marepualilan Taiikamapiabl kosjgonymar. Juamerpu 48 MM re yekinnku 0912C mapkachiHmarst
6onorron xaHa MACT 19281 Goronua maitny6anasik 0ypoonop yuydh MACT ISO 898-2 Goronua
5 TeH TeMeH sMec OeKeMAMK KIACChIHIArbl raikanapiabl, 48 MM JeH >KOTOpKy AMaMeTpleruiepre
MACT 18126 6oron4a 05 ToOyHAH TOMOH dMEC MaTepUANJIaH KOJIIOHYIIIAT.

Bypoosiop yuyH KonoHYIyydy OOJIOTTYH MapKajapblHaH TraikanapAbl KOJIOHYYyTra ol
Oepuiier.

5.10 ®puknuonayk xaHa ¢uanenTuk Oupukmenep yayH MACT 22356 tanmanrapbiHa KOOI
Oepe Typran 40X “cenekT”’ OOJNIOTYHAH >KOTOpPKY OEKeMIUKTErd OypooJopAy KOJJIOHYIIAT, ajl SMHU
anapAblH KOHCTPYKIUACHIH kaHa emuemaepyH MACT 22353 OoroHua KaObLl anblliaT anapra
yiykrep meHeH 30enektepan MACT 22354 sxana MACT 22355 Goronya kaObLT anblIiar.

dnanenTuk OupuKMenep YUyH Y6akThUTyy Kapmsuieirsl 1100 H/Mm? kem  GomboroH
KJIMMATTHIK aTkapyyaarsl XJI soropky 0eKeMIuKTeru 0ypooaopay KOJIOHYY Kepek.

5.11 Acma xabyynapAblH KeTepyYy4dy 3JIEMEHTTEpH, dJeKTp OepyyHYH aba uyOanrbuiapblHbIH
TasHBIUTAPbIHBIH YOWTYUYTappl, OONyIITYpYY4Y TY3YJYIITOPIYH, TPaHCIOPTTYH KOHTAKTTHIK
TapMaKTapbl, MayTajlap jkaHa MyHapayap, OIIOHJOW 3J€ ajblH ajla YblHAIraH KOHCTPYKIUsIaparsl
YBIHAIYYy4y JIEMEHTTEP YUYH TOMOHKYJIOPAY KOJIJOHYLIAT:

MACT 3062, MACT 3063, MACT 3064 6oroH4a cripanyy 3bIM apKaHiap;

MACT 3066, MACT 3067, MACT 3068, MACT 3081, MACT 7669, MACT 14954 6otoHua
KOIII SIIWJITeH 3bIM apKaH/ap;

MACT 3090, MACT 7675, MACT 7676, MACT 18901 GoroHua kaObIK KOTepyydy 3bIM
apkaHjap;

MACT 7372 tananTapblHa k00l Oepe TypraH apKaHIbIK 3bIMJaH TY3YJYY4Y MapaiesIuK
3bIMIAP/IbIH OMp TyTaMbl jKaHa TYHIOry.

5.12 bBonor KOHCTPYKIHSIIAp YYYH KOJJIOHYIYyydy MaTepUalgapiblH  (pH3HKaIBIK
MYHe31eMeepYH B.7 TabnunaceiHa butaifblk KaObLT ajIbIIIAT.

5.13 B TUpKEMECHHUH MEXaHHMKaJIbIK KaCUETTEPHHE jKaHa XUMHIIBIK KypaMblHa TaJjanTapbiH
YIIyJ YeHeMJIepJy aTKapraH maprTa OenruieHreH (gopmanarsl MARKEIITUKTUH cepTU(UKATHIHA 33
00JroH OalIKa MaTepruaiIapabsl KOJJOHYYTa o Oepuiier.

JcenTHK MYHO316MOJIOPYH AHBIKTOOHYH NPHMHLIMIITEPH

5.14 BonoT MpOKaThIHBIH *aHA TYTYKTOPAYH 3CENTHK KapHIBLUIBIKTAPhl KOHCTPYKIUSIAPIbIH
KaHa SJIEMEHTTEPAMH YEKTYY adaljapbl arbill KETYYYYJIYKTYH 4YeruHe Oapalap YbIHATYyJIapAarsl
IUTACTUKANBIK  JedopMalusiiapblH OHYTYYCYHYH KECeleTH KaTapbl, OLIOHAON 3ie YOaKThuUlyy
KaplIbUIbIKKa Oapabap yblHalIyyJlapAarsl TajdkajJaHyyHYH KECeleTH KaTapbl >KETUIIMIMIIN MYMKYH
SKEHJUTHH 3CKE alyy MEHEH aHBIKTAJIBIIIBI KEPEK.

5.15 Arem KeTYYYYyJYKTYH UYEerMHMH (DaKThUIBIK MaaHWJIEPUHUH jKaHa YOaKTBUIYy
KApUIBUIBIKTAaH YEHEMAYYJIYKTOH, OLIOHAOW 73JiI€ KECWIUIITUH ©JYOeMJIOPYHYH HOMHUHAIJIBIK
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MaaHUJIEPUHEH MYMKYH OOJITOH JKarbIMChI3 KarblHa 4eTTeesep MaTrepual ym OOIOHYa OEKEeMIUKTHH
KO3 (PHUIMEHTH MEHEH 3CKE AJIbIHBIIIBI KEPEK.

5.16 BonoT mpoKaTTBIH jKaHa TYTYKTOPIYH 3CENTHK KapIIbUIbIKTapbl .1 TaGnMuachlHBIH
(dopmynanapbiHa BIIAMBIK ICENTENUIIN KEpeK, Oyl jKepae MpoKaTKa CTaHIapTTapia KepCceTYIreH
KaHa OOJOTTYH MEXaHHKAJIBIK KacHeTTepuHe 6aa Oepyy YUYH KOJIJOHYIYydy ym KOI(D(OUIHMEHTHHUH
MaanucuH [.2 TabmumacblHa BUTAWBIK KOHTPOJIAYH BIKMalapblHA jKapalia KaObUl ailyy 3apbuil.
Taxranblk, ’ka3bl TUIKENYY YHUBEpCaJAyy *aHa (acoHAyy IpPOKAaTThIH YONOJYYyAarbl, KbICYyJAarbl
KaHa MHWITYYAery YeHEMIUK KaHa 3CENTHK KapiIbUIbIKTapblHbIH Maanwiepu (MACT 27772 GoroHua
6onot yuyH) [.3 Tabmmmana, Tyrykrep yuyH I'.4 tabnunana kentupuiareH. IIpokaTThIH TOpEUTHK
O0eTuH OBIPBIITHIPYYra 3CENTHK KapUIbUIBIKTAPAbIH MaaHWIEpH, LIWIMHAPAUK IIapHUpJIEpIEru
KEPTUIMKTYY OBIPBILTHIPYY »aHa KaTOKTOPAYH JWAMETPalIbIK KbICYYCyHYH Maanwiaepu [.5
TaOJIUIACHIH/IA KEIITUPUIITEH.

5.17 Witnnren npoduiaaepIuH CENTHK KapIIbUIBIKTAPBIH ajlap jKacaJlraH TaKTaJIBIK MPOKATTHIH
ACENTUK KapIIbUIBIKTapbiHA Oapabap KaTapel KaObBUT allyy KepekK; KYHUTY3yyre »aHa IUHKTOOre
Ayymiap KblIblHOaraH My3Jak ¢opmajgaHral OpoQMIIepAUH 3CENTHK KapIUbUIBITBIH HUHMIYY
30HaJIApbIHJIATbl OOJOTTYH OEKEMIETHUIINH 3CKE aJIyy MEHEH aHbIKTOOTO KO0J1 OepHuIIeT.

5.18 DBoJOTTYH YapyOOCYHYH OCENTHK KapLIbUIBIKTaphl OOJOTTYH MYHO3/16MeJIepyHe,
YblHAIraH alallblHBIH TYPYH®, TYWYHIYH JjkaHa OMPUKMEHMH KOHCTPYKTHBJIUK UCUMUJIMILUHE,
NeTanfapApl  HUINTETYYHYH TEXHOJOTHMSChIHA JaHa TEIIMKTEpAWH Maiga OousyllyHa >Kapamia
OenrmieHnI KepeK. YapyoOHYH ACENTHK KapIIbUIBITBIH aHBIKTOOAO KOIIyMYa TYPI® JKYKTOMIYH
TYPYH, YbIHAIYYHYH LIUKJJCPUHUH CaHbIH, YbIHATYYHYH 5H YOH >KaHa 5H KUYMHE MaaHWJIEPHH 3CKe
alyy 3apbll.

5.19 KyiimanapasiH, 4bIHANTYYJIapAblH, OOJOT 3bIM apKaHIApIbIH, JKOTOPKY OCKEeMIUKTETH
3bIMJIaH TyTaMJapJblH JKaHa TYHAeKTepayH, naiiayoanabik kaHa U ceiMan OypoosIopayH, OLIOHON
351e PPUKLINOHYK OUPUKMENIEPAErH KOropKy OeKeMIUKTErn OypOoOIOpaAyH 3CENTHK KapIIbUIBIKTaphl
.6 TtabmuuaHblH QopMynanapblHa bUIAWBIK aHBIKTANBIB  Kepek. KemyprekTyy Oo0n0TTOH
KylMaJlapbIHbIH CENTUK KapUIbUIbIKTapbiH .7 Tabnuua O0oroHua KaOblT alnyy Kepek, KoK YOIOHAaH —
I'.8 TaGnumace! 60r0HYA.

5.20 DpuTWITeH METaUIIBIH MEXaHUKAIBIK KAaCHETTePH HETH3TH METaJUIABIKBIHAH TOMOH
00700roH  IMpETYydy MaTepuajgapibl KOJJAOHyyJa JKaHa IIUPETYYHYH  TajanTarbiiai
TEXHOJIOTUSICBIHIA MIMPETHITeH OUPUKMEIEPUH 3CENTUK KaplIbUIbIKTapbl 1.9 Tabnuuacel O0oroHYa
KaObUT ajbIHBIIIBL Kepek. LlupernnareH OupHKMeENepAMH METAJUIbIH OypuTyK THUTHINTEPU MEHEH
YEHEeM/IMK JKaHa 3CENTHUK KapIIbUIBIKTAphIHBIH MaaHuiaepuH [.10 TabiuuacbiHa bUTAWBIK KaObUT anyy
Kepek. Ap KaHJall SCenTHK KapUIbUIBIKTaphl Oap OOJOTTOPAOH 3JIEMEHTTEPUHHH YJIaMalbIK
OMPHUKMENIEPUHUH ICENTUK KapUIbUIBIKTAPbIH 3CENTHK KapIIbUIBITBIHBIH MAaHHUCH TOMOH OOJOTTOH
ylaMajblK OMpHKMeENep YUYYH CBISIKTYYy KaObLl ainyy kepek. Bypuryk Turumrepu Oap muperyydy
OMPHUKMENEPIUH ICENTUK KapIIbUIBIKTAPBIHBIH MAaaHWJIEPH apakeT KbUIyydy KYYKe KapaTa THTHUIITHH
OpHUEHTAalMsIChIHA KapaOacTaH KaObul albIHBIIIBI KEPEK.

5.21 Bup Oypooinyy OWpHKMENEepANH ICENTHK KapimbuTbikTapbl ['.11 TabiumackiHa bUTAHBIK
aHBIKTAJIBIIIBl KepeK. bup Oypoonyy OMpHUKMENepAHH Y3YJIYYre jkaHa YOIJyyra YeHeMIUK >KaHa
ACENTUK  KapIUBUIBIKTAPbIHBIH ~ MaaHwiepuH [.12 rtabmumacel OoroHuYa, Oypoosiop MEHEH
OUPHUKTHPIIIYYUY SJIEMEHTTEPIUH OBIPBIITYyCyHa 3CENTHK KapumbUIbIrbl [.13 Tabmumacel OoroHua
KaObL1 anmyy kepek. [laliayOanabik OypoosopAyH HOIOIyyra 3CeNTHK KapibUIbITbH 1.14 TaGnuuacst
6oroH4a KabbL1 amyy kepek. MACT 22356 6oronua 40X “cenekT” MapKachIHAArbl OOJIOTTOH KOTOPKY
OEeKeMIUKTETn OypOOJOpIyH YOIJIyyra 3CeNTHK KapUIbUIBIKTApbIHBIH MaaHMcuH [.15 Tabmuuacs
0O0rOHYA KaOBLT aJTyy KEPeK.
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6 maparTrapiabiH ’kaHa KypyJMajaapAblH KOHCTPYKUMSJIAPBHIH ICENTOOHYH
NPUHIUNTEPH

6.1 BonmoT KOHCTPYKIMSUIAPBIHBIH 3CEOMH YeKTYY alanjgapiblH BIKMAchl OOIOHYA aTKapyy
KEpeK.

AjippiM  yuyprnapaa (MHcanbl, TEXHUKAIBIK a0ajblH 0aajgoo[0, PEKOHCTPYKLHUSIIOOHY
107000p1000 K.0.) KOHCTPYKUHUSIIAPABIH SJI€MEHTTEPHH OCKEMIUTHH 0aaja00/10 BIKTHIMAITYYIyKTYH
BIKMaJIApBIH KOJIJJOHYYT'a %O0J OepuIIeT.

6.2 Xanmel yuyypia KOHCTPYKLUSIAP/AbI 3CENTOO0 YEKTYY adangapblH KU TOOY Kapallbllbl
Kepek: a) OMPUHYM TOI -IUIACTUKANIBIK (MJIIAIIYEK), MOPT jKaHa YapyOOJ0H TalKalaHyy; (opMaHbIH
xe abalJblH TYpYKTYYJIYT'YH XOTOTYYy; ©3repyJyydy cucremara eTyY; KOH(QUI'YpalUsHbIH CalaTThbIK
©3repYyCY OIIOHAOM 3Jie AKCIUIYaTalUsuIoOro TONYK JKapaKChI3/JbIKKA ajblll KeJNyydy allblK4a
IUTACTHKAIBIK Ae(OpMaisiHBIH HATBIKAChIHAa T€OMETPUKAIBIK (hOpMaHBIH Oy3ynyinry; 0) SKHHYH
TONI — KOTOpYJyyjiapra, TEPMENYYJIepAyH aMIUIMTyAajapblHa, OMPHUKMENIEpPAErd >KbUIbIIYYJapra,
OILLIOH/ION 3J1€ KOHCTPYKUUSUIAPABbIH YEHEMAYY AKCIUTyaTalUsChlH KbIMBIHUBUIBIKKA y4YypaTyydy ke
UMaparTapblH JKaHa KypyJMalapAblH y3aK MOOHOTTYYJIYIYH TOMOHIOTYYYY >KEPIMIUKTYY
Oy3yJlyyJiapAbIH KaHa YEKTEJreH jKapakajapblH Mnaiaa 6oaymry.

6.3 bupuHYM TONTYH 4YeKTYy alangapblH KapooJO apakeT KbUIyydy »aHa YeKTYYy Kyd
(akropropyH ()KYKTOMAepay, Ky4Tepay, YbIHAIYYyJIap/bl) CalbIUTHIPYy (HOpMachiHIa TEKIIEPYYIop
KYpry3yayury kepek. KoHpurypauusHblH canaTThIK e3repyycyH 0aajaoono ke TIeOMEeTpUKaJbIK
¢opMaHBIH amiblkya IUIACTUKAJIBIK  JeQOpMalMsHbIH apKachlHIa Oy3yilyllyHJa THELIeNnyy
nedopmanusabik  pakTopiopayH  (KOTOpyiyymapael,  aeopManusiiapabl,  OUpUKMeENepAeru
KBUIBIITYYJIapAbl) TEKIIEPYYJIOpPY KYPry3ydylly Kepek. DKMHUM TONTYH YEKTYY abaljapblH Kapoo0
(aKTHUIBIK jKaHa YEKTYY AePopMalUsuIbIK (aKTOPIOPAY CATBIUTHIPYY (opMachiHAArbl TEKIIEPYYJIep
aTKapbUIBILIBI KEPEK.

6.4 KoHcTpyKuMsuIapblH 2JIEMEHTTEPUHUH KOTOPYYYY JKOHAOMAYYJYTYH 3CENTOO0 KY4dTep
(ublHANTyyap) >KYKTOMIOpAYH >KaHa TaacHpJIEPAWH JCENTUK MAaHWIEPHUHEH KapaJsblll >KaTKaH
KECWJIMIITEP e IJIEeMEHTTep KaObLl ajlblllbl MyMKYH OOJITOH YEKTYY KYUYTOpIeH (YblHaTyyJapJaH)
ammoocy kepek. YekTyy Kydrep (YblHaJyyjiap) MaT€pHaJIbIH AICENTHUK KapUIbUIBITBIH KOJJIOHYY
MEHEH aHBIKTAJIBIIIBI KEPEK, IPE’Ke KaTaphl, OAIlITalKbl KEMUYUIUKTEPIU ICKE allyy MEHEH >KOHOKen
KYKTOM/IO.

6.5 DKCIUTyaTalMsuI00ro TOMYK KapaKChI3IbIK MAPThl 00I0HYA KOHCTPYKIUSIAP/Ibl ICETITOO10
(uexTyy abannmapiasiH OMpUHYM TOOY), KYKTOMIOPAYH *KaHa TAaaCHPJIEPIUH ICENTHUK MaaHUJIEPHHE
BITAMBIK Keyydy OMpUKMENEpIery TONYK ke KaIJIbIKTYy KOTOpYyYyJIap aHa XKbUIbIIIYYJap YeHEMIUK
JOKYMEHTTEep/Ie OCNTUIICHIeH alapblH YeKTYY MaaHUJIEPUHEH allloocy Kepek, all SMHU ara >KeTKeH e
KOHCTPYKIIMS aIMaIlyyra jke KalmuTajlblKk PEeMOHTTOOIO jKaTaT. BUpHHYM TONTYH YeKTYY abaigapblH
TEKIIEPYyZle  TOIYK K€  KaJJAbIKTyy  KOTOpYyJyyJapAbl  MaTepualiblH  CEpHUITHYTYY
nedopManusIapblH YETMHEH alllblll MIITeOCYH 3CKE allyy MEHEH aHBIKTOO 3apbli. bynm yuypaa
KOHOKOH jkaHa OMp KOJIKY KYKTOe )KOHYH]Ie CYHYIUTY NaiaanaHyyra *oJjl Oepuier.

6.6 KoHCTpYKIMSHBI YEHEMTYY IKCIUTYaTallMsUIOOHY KbIMBIHAATYY HIapThl OOIOHYA ICENTeo.10
(dexTyy abaimapiblH OSKHHYH TOOYy) THEIIENYY OCENTHK IKYKTOMIOPIOH KOTOpYJIyyJnap,
TEPMENYYIAOPAYH  aMIUIMTyJajapbl, OHpPUKMENEpIerd OKbUIBINYylap K.0. TEXHOJOTHSJIBIK,
KOHCTPYKTUBJIHK, (DU3UOJIOTHSIIBIK YK€ ICTETUKO-TICUXOJIOTUAJIBIK TaJlalTapAblH HETU3UHAE YEHEMIUK
JOKYMEHTTepJe  Oenrmienyydy alapAblH  YEeKTYY  MAaHWIEPUHEH  allloocy  Kepek.
KoHcTpykuusmapiblH KOTOpPYJIyyJapblH JKaHa TEpPMENYYIOpPYHYH aMIUIMTyAajJapblH, OLIOHJOW 3I1e
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OMpUKMENEepIery KbUIBIIIYYJIapAbl SKMHYM TONTYH 4YeKTYY abajfapblH TEKIIEPYYIe dpexke KaTaphl,
MaTepUaJIbIH  CepHUWITUYTYY JAepopMalusuiapAblH YEKTepUHAEC WIITOOCYH®, KECHIUIITEPAUH
OypooJIOp YUYH TEHIMKTEpIeH Ha4apJIOOCYH ICKE ajbacTaH aHBIKTOO 3apbLIL.

6.7 Xanbutapabpl 1010600pI00A0 KaHA OPYH aliraH KOHCTPYKIUSUIAPIbIH TEXHUKAIBIK a0aJlblH
0aaoon0  aJEKBATTyy 3CENTHK MOJENICP KOJJIOHYJIYIIy KEpeK, alapiAblH >KaplaMbl MEHEH
TOMOHKYJIOpD aTKapblUlaT: CHCTEMAaHbIH aHpbIM  3JEMEHTTEPUHUH OPTOCYHJArbl KYYTOPAYH
(4bIHANyyIapbIH) OOTYIITYPYIYIIYH aHBIKTOO; YEKTYY TeH CAIMAKTYYyJIyKTYH THEUIENYY MapTTapbiH
aHAJIM3/100HYH HETU3MHJIE YEKTYY KYKTeMAepAy (YbIHATyyJapbl) aHBIKTOO; TEH CATIMaKTyYyJIyKTYH
TYPYKTYYJYTYH aHBIKTOO KaHa KY4TepIyH (UblHATYyJIap/blH) OOp MaaHWUJIEPUH aHBIKTOO; OYTYHIOi
CHUCTEMAaHbIH aHa alpbIM DBJEeMEHTTePAUH AePOopMATUBAYYJIYTYHYH IapaMeTpJepuH aHBIKTOO.
Kepcerynren makcarrapapl HIIKE allblpyy YYYyH JpeXe Karapbl, TOMOHKY 3CENTHK MOAEIACPIAN
naijanaHyy 3apbll: JKallllak )aHa MEWKUHIUKTHUK ©36KTYK cucreManap (YCTyHAYK, paMalblK,
apKaJblK, KOMOMHHUpIIEHTeH XK.0.); OYTYHIOH ke TyypachblHaH ©TMO KECWJIMIITETH alpbhIM ©30KTYK
AJIEMEHTTEP, aHBIH MUMH/E KECHJIHIITHH MUK, nephopalpsuiaHrald ke roppianran 0eiyKTepy
MEHEH; IUTAaCTUHKAaJap, aHblH WYMHJAE ©36KTYK JJIEMEHTTHH KypaMblHa KHpE Typran (TeKdelep,
nyOamuanap, MHKEMCU3IUK KbIpJIaphl); aillaHyyHYH Xyka Ay0anayy KaOblkuanapbl (LUIUHAPIHK.
Konukansik, chepukanbik xk.0.), aHBIH HUMHIE MOMEHTCH3 YbIHAJITaH alanjga Typranjgap; Xyka
nyOannyy memOpaHalbIK cHCTEMaiap; BaHTTYY - ©360KTYK, KalMaK >KaHa MEWKMHIUKTUK BaHTTBIK
’KaHa acMa  cHucTeMajap; KOHCTPYKUHUSJIApJAblH  JIEMEHTTEPUHUH  TYWYHAOPYHYH  KaHa
OMPHUKMENIEPUHUH aTallblH MOZAEIACPH. Ap KaHIai SCENTHK MYHO3IOMOJIOPAY aHBIKTOO YUYH (MUKH
KY4Tepay, 4YEKTYy KaHa 00p KY4uTepAy, KOTOpYJyyJapJbl, TEPMENYYJOpAYH >KbIUTHITbIH >KaHa
¢dopManapbiH k.0) Kapajblll >KaTKaH KOHCTPYKLHMATa THEUIeNyy OUp Hedye SCenTHK MOJeNJepau
KOJIZIOHYyTa JKOJ OepuiieT. DCEeNTUK MOCNJEp aHa AICENTOOHYH HETU3TU ©0eIresiepy, 3peke
KaTapbl, KOHCTPYKIUSATIAPAbIH UIITOOCYHYH YBbIHBITHI IIAPTTAPbIH YarblJIBIPBIIIbI KEPEK.

6.8 3apbul OONTroH yuypiapja KydrepAy (UbIHAIyynapibl) OedyLITYPYYHY I'€OMETPHSUIBIK
’KaHa (QU3UKANBIK Ty3 CBI3BIKTYYJIYK AOMECTHUKTH 3CKE alyy MEHEH OMPAMKTYY MEWKHHIUKTUK
KOHCTPYKIMSAJIAp KaTapbl 3CENITOOHYH HETU3UH/IE aHBIKTOO KEepeK.

MENUKMHIUKTHK KOHCTPYKUIMSUIAPAbl JKallaKk CUCTeMajapra jaHa alpbIM JJIEMEHTTepre
0eyyre HEru3elreH 3CENTeOHYH AKbIHAAThUITAaH BIKMaJapblH KOJJOHYYyra Xoj Oepuier, Oy
ydypla 3JIEMEHTTepJUH €3 apa aHa HErM3 MEHEH apakeTHUH 3CKe alyy KepeK. DJIEeMEHTTEepAerd
KY4Tep JKaHa KOHCTPYKUMSUIApAbIH KOTOPYJIyyJapel OpyTTO KECHWJIMIUTED MEHEH ajap/blH
UIITOOCYHYH INAPTTapblHAH aHBIKTAIBIBI  KepeK. KOHCTpyKIMsIapJslH — 3JIeMEHTTEpPUHIETH
KY4TOpAY aHBIKTOOIO LIMPETHITEH jkaHa (PPUKIMOHAYK OUpHUKMeNnepau MHKEeMCH3 KaTapbl Kapooro
XKoJ Oepuier.

6.9 CraTukaiblk aHbBIKTaI0all TypraH cucTeMalap YYYH JCENTHK KyuTepny (milyydy kaHa
TOJITOYY MOMEHTTEp, y3aTa >KaHa TyypacblHaH KY4YTOp) CHCTEMaHBbIH CEPHWITHYTYY HIITOOCYHYH
o6oxxomonyHaa nedopmanussanbarad cxema OOIOHYA AdcCernTesie anblmar. MbIHIal cucTeManapabiH
alipbIM 3JIEMEHTTEPH AJIBIHTAH 3CENTUK KYUYTOPIYH apakeTTepuHe JedopMalusiiaHral cxema 0oroH4Ya
KaHa MaTepUalJIblH HUIITOOCYHYH CEepHUWITHYTYY AeGopMalUsuiapAblH YEKTEpUHJIE TraHa JMeC,
aJlap/IbIH YeKTEPUHEH THIIIKAPHI Aarbl UIIUH 3CKE aJlyy MEHEH 3CEINTENUIIN MYMKYH.

6.10 bup xarap KeCWIMIITEpIE IUIACTUKAJIBIK LIAPHUPJIECPAUH Taiga OONMyUIyHYH
HaTBIIDKAChIHA TAJKAIAHYYHYH KMHEMAaTHKAJIbIK MEXaHHM3MHHMH Maiaa OONyIIyH 3CKe alyy MEHEH
YEeKTYY TeH CaJIMaKTYYJIyKTYH BIKMachl OOIOHYA 3CENTOOHY aTKapyyra TypyKTYYJIyKTY >KOTOTyyIaH
OCKUTWITE€H CTATUKAIBIK aHBIKTAIO0araH KeCcWJIOereH jKaHa KbIMUbLITaH YCTYyHIAp >KaHa paMaliblK
KOHCTPYKLHUSJIAP YUYH CBISIKTYY aTKapyyra »*oJjl Oepuier.

6.11 PaManbIk KOHCTPYKIHSUTAPBI ICENTOOA0 OCKUTHITCH XK€ OCKUTUIOCTCH MEHKHHIUKTUK
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’KaHa KaJlak CHCTeManapbl aibipmManoo 3apeit (1-cyp. kapa). BupuHuM yuypla CHCTEMaHbIH KalChl
007100CYyH ©36ry TY3 CBI3BIKTYY akbIpKbl KOTOpyyjapra 33 O0J0OHT, aHa KOHCTPYKIUSHBIH
KOTOPYYUY KOHIOMIYYIYIYHe Oaa Oepyy ajlapAblH ailpbIM 3JE€MEHTTEPUHUH €3 apa >KaHa HEru3
MEHEH apaKeTHH 3CKE allyy MEHEH TEKILEpYY KOy MEHEH aTKapbUIbIIIBI MYMKYH. DKUHYM y4yypAa,
alpbpIM DJIEMEHTTEPUH TEKIIEPYY MEHEH Karap, TYHYHAYY KOTOPYJyYyJapblH 3CKE alyy MEHEH
OyTYHIOll CHCTEeMaHBIH 4YeKTYy alajbplHAa IKETYYHYH MYMKYHAYTYH Oaamoo 3apbul. Jrepue
OOMIOTYYHYH KOHCTPYKIMSUIAphl (MHCANIbI, OailIaHBIIITHI) aHBIH TYWYHAYY KOTOPYIyyJapblH Oer
3CENICH KeM 3MeC KMUupenTce, xkaHa Oyl yuypaa anapra Oepuiie Typrad 6apablK KydTrepay KaObLT ana
ajica, aH/la CUCTEeMaHbl OCKUTHIITEH JIEH 3CENToO Kepek.

a)

-

@ — KbUIBIIIYY/1aH OOLIOTOH, 6 — >KbUIBIIIYY/JIaH OOIIOTOH AMEC
1-cypet — TyTymaap cxemacsl

6.12 O36KTYK TYTYMyHYH alippIM 3JIEMEHTTEPUHUH KYK KOTOPYMIYYJIYK >KOHAOMIYYIYT'YH
TEKIIEPYYle ajlapAblH 63 apa ’aHa )epliail MEHEH 03 apa apakeTTeHMILYY, dPEKe KaTapbl, TYHYHIYK
KYKTOO YyUypyH/a HHKeMIYY UIealyy CUCTeMaJlap/iblH TYPYKTYYJIyTyH TalJ00J0H OPHOTYY 3apbul
OOJITOH ©36KTOPAYH ACENTENreH Y3YHAYTYH KOJJOHYY KOy MEHEH 3CKe aimyyra 0oJoT. ©36eKTYH
ACENTEeNreH Y3yHAYT'YH Kapallblll )KaTKaH ©30KTery KbICYyy Ky4y 2H YOH OOJITOH )KYKTOPIYH alKaJIbIIIbl
YUYH aHBIKTOOTO >KaHa ajJblHMAH MaaHWHU TEKIIEPYYA® >KaHa KYKTOMIOpAYH Oarika aiKaablITapbl
YUYH KOJITOHYYTa O0J Oepuiier.

6.13 KoHCTpyKUUMsUIIapAbIH 3JIE€MEHTTEPHUHUH (YCTYHAY, ©36KTYPAYH, *KapTakdaiapAbH K.0.)
sceOu, Ipeke KaTapbl, TEOMETPUSUIBIK JUHHIYY KaThIIITapAbl MaijanaHyy MEHEH aTKapbulyyra
Tuiinm  (uiipeityynepy Y4YH JKaKbIHIAIITBHIPBUITAH TYIOHTYJIYIIY, OJJIEMEHT MEHEH XOpJaHbIH
Y3YHIYTYHYH OPTOCYHAArsl TeHAMK Xk.0.). KoHCTpyKuMsmapJplH 371€MEHTTEPHUHUH >KBUIBIIIBIHAH
KEeJTUI YbIKKAH TE€OMETPUSIIBIK CBI3BIKTYY OMECTUTMH JCENKe alyy KYYTOHYYJIepIyH jKaHa
KBUIBIINYYNapAblH 5% TEH amblK ©3repYYCYH MaiJa KbUITAH CHCTEMalIapAbl JCENTOO.0 ICKE
aJIbIHyyra TUHUIIL. ['€OMETPUAIIBIK ChI3BIKTYY AMECTHUTUH 3CKE alyy MEHEH 3CeNTeesiopay aTkapyyna
TYTYMJIyH JKaJlIibl JedopManusiaapblHa OalIaHbILITYy KYYTOPAYH apakeT OarbIThIHAArbl ©3repyyJiep
aHbIKTANyyra THHHI (ke3 canyy 3gdexTtn). ['€oMeTpHUsIIBIK CBHI3BIKTYY SMEC TEOPUSHBIH HETH3UH]IE
JCernTeeNiop THEUIeNYy 4YeHeMiep OOroHuYa e3yHue, aTailblH OENTHIICHTeH Yydypiapia Ky3ere
AIIBIPBUIBIIIBI KEPEK.

10
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6.14 Cepnunruy smec nedopmarusmiapapl (GU3UKAIBIK CHI3BIKTYY dMECTHK) 3CKE alyy MEHEH
JCENTeeNepae XKOHOKOH KYKTee IapTTapblHIa YakaH Cepnuiarud jaedopmaunusiaap TEOPUSCHIH
KOJIJOHYyyTa oy OepuiieT. KoHCTpyKUMsAIapAbIH KYKTOMIYH MaKCHUMAaJyy MaaHUCHUHE YeHWH Oup
KOJIY YOHOIOYCYH OCEITO6/1® CBI3BIKTYY O5MEC CEepHWITHY MaTepuan >KeHYHI® OOJHKOII00HY
KOJITOHYY 3apbll, al 3MH XYKTOMIOPAYH MYMKYH OOJITOH a3ar0ycCy OOJNTOH y4ypla, aHbIH HYUHJIE
KalTajan e3repyiMe KYKTee[e CEpHMIrnd >KYKTeM (CepHnuiIruy IUIaCTUKAJIBIK MaTepuai) >KOHYH]o
TMIIOTE3aHbl KOJIJIOHYYTa O0J Oepuiier.

6.15 KoHCTpyKIusIapIblH 3JIEMEHTTEPH, dPEkKe KaTapbl, AcdopManusiiaHOaraH 4elpe 4veru
KaHa TEOMETPHSUIBIK THIOTe3aJIap/bl: KallaK KeCWIUIUTEpIH, CEKTOPAYK asHTTapAbl XKaHa TY3
YeHEeMAEPAU KOJJOHYYy MEHEH KEeCWIMIITUH >KyKa JyOaiayy 3CeNTHK MOJCIMHUH HETH3UHJIe
scentenuun kKepek. Kecunumruna nedopmanusyianyydy deiipe dern Oap 3JIEMEHTTEPIU ICENTooo
KECWJIMIITHH KOHTYPYHYH OY3yJyIIyHYH OYTYHIOH 3JEMEHTTHH JXYK KOTOPYYUYJIYTYHO THEIIEeNyY
TaaCUPU ICKE AJIbIHBIIIBI KEPEK.

6.16 DOrepae onyTTyy MaiblmMa aedopMmanusiap HOPMAIAYY JKCILTyaTalUsuIOOHY
KblibIH/aTHIAcA Ke ajap JIOKANIyy MyHe3re 33 0oJico aHa OYTYHIei KOHCTPYKLUMSHBIH HIITOO
KOHAOMAYYIYTYHO TaacupUH Tuiiruzlece, owmon »s1¢ yOakbITTa S5.4-MyHKTTYH TajanTapblH
KaHaaTTaHABIPCA, KOHCTPYKLUMAJApAbl 3CENTOOHY OOJIOTTYH YOaKThULyy KapLIbUIBITBI OOIOHYA
aHBIKTAJIMAH CENTENTeH KapIIbUIBITBIH KOJJAOHYY MEHEH KYPIy3YYI'e 5K0J OepuieT.

6.17 Tataan yslHaNTyy aOalbIH/Ia UIITETCH DJIEMEHTTEP jKaHa KECWIMINTEP YIYH OCKeMIUKTHH
SHEPreTUKAIbIK TEOPHUSICHIHBIH HETU3MHJIE AHBIKTAIraH OEpUIIreH YbIHATYYJapAbl KOJAOHYYra »OJj
oepurer.

6.18 KoHcTpykiusapabl >kKaHa 3JIEMEHTTEpPAM DOCENTee]®, 3peke Karapbl, ajapiblH
MaaHWIEPUHUH Jal KeIYY BIKTBIMAJIIBITBIH 3CKE alyy MEHEH TOMOHKY MYMKYH OOJITOH alradksl
KEMUYMJIMKTEPIU ICKE Ayy 3apbLil:

JaspAo0 JKaHa TYpry3yyAa ajblHraH Jo0J000pAyK eldemMaepleH, (opmanapiaH kKaHa
MO3ULMSATIAPAAH T€OMETPHSIIBIK YeTTeesep (KAJIMbICBIHAH 3JEMEHTTEPANH UHpHINIIY, 1y0aniapIbiH
KaHa AJIKAKTapAblH UHPHUIUINM, OKTOpAY TYHYHIepae OopOOpIoITYpYY, BJIEMEHTTEpIUH OTryHYH
N0J000payK abalijaH 4eTTeecy, OCKUTYY YEKUTTEPUHUH OPTOCYHIArbl AJIEMEHTTEPAUH WHPHINIIN
x. 0.);

KYKTOMIYH J10JI000pIyK abajblHaH KbUIBIIIYYCY;

MpoKat, UMYy, My3AaK TY36TYY, IUPETYY XK. O.

Orepae 3centee KO0 OONrOH KOHCTPYKUMSIIAPAbIH TEXHUKAJIBIK abajblH 0aanoo y4YyH
aTKaphlica, aH/la M3WIJOOHYH MaalbIMaTTapbl OOIOHYA KaOBLI ajJblHTaH JAspao0 >KaHa MOHTAXI00
y4ypyHZQa, OLUIOHJOW 3JI€ IKCIUIyaTalusIo0 IPOLECCHHJIE ajblHIaH HMII JKY3YHAOI'Y I€OMETPUSIIbIK
4eTTeeJIop  ICENKE  aJblHyyra THHHII. ['€OMETpPHUSUIBIK  YeTTeeslop  KOHCTPYKLHsIIApIbIH
UIIEHUMIYYJIYTYH 0aaioo0 raHa sMec, MMapaTTapJblH THII ©J4eMAepYH Oenruieene (Mucalsl,
KpaH MEHEH TYPKYKTYH OpTOCYHJarbl MYMKYH OOJI'OH HII >KY3YHAOIY J>KbUIYBIKTBHI 0aanoonio)
AKCIUTYaTalUsIIO0OHYH KOOICY3yTYHYH TajlanTapbl OOI0HYA Jja 3CKE alblHyyra TUHHIIL.

6.19 KoHcTpyKuusimapaplH ©3AYK KalIblK YbIHATYYyJapbhlH (LMIMPETYYAOH, MPOKATTOOIOH,
MY3/1aK TY3/166/16H K.0.) THIIKBI KYKTOMAOH JAedopManusiap MEHEH IapTTyy AedopMarusiiapisl
anreOpajblk CyMMajloO >KOHYHI® THIIOT€3aHbIH HETM3MHJE KOHCTPYKLHMSUIAPABIH 3CENTO6I0pYHIO
ACKE aJIyyra JK0JI OepueT.

6.20 Xanmbl yuypaa OamTankbl KEeMYMIUKTED TYTYMIApIbIH KaHAa KOHCTPYKIMSIApAbIH
CTaTUKAJBIK 3CEOMHIEC 1a, alpbhiM 3JIEMEHTTEPAMH KECHJIHUIITEPUH TaHAO0OI0 Ja 3CKE albIHyyra
THWHIIL

6.21 WpeanmamThIpbUITaH dCENTOO CXEMAChIHBIH HETM3WHJIE Yy3aTachblHAH OarbITTalraH
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KYYTOHYYJOp TaHa aHBIKTAITaH »JJIEMEHTTEPAN JCenTeene (Mucaibl, OOpOOPIOTO-KBICHUITaH
9JIEMEHTTEP) 3apbll OOJNTOH y4ypAa MYMKYH OONTOH OamTankel MHPHIMK XaHAa MYMKYH OOJrOH
TYHYHIOPIAOTY OKTOpAY OOpOOpIOIITYpYy 3CKE alblHyyra TUHHII. MneanmamTelpbuiraH 3CenTee
cXeMachl Ky4 TETH3AMTHHIEIM MOMEHTTEpIH TaHa aHBIKTaraH MAWIYYYY SJEMEHTTEP YYYH 3apbul
OO0NroH yuyypaa KYYTYK TETHU3JUTMHEH KYKTOPAYH KOKYCTYK >KbUIBIIIBIHAH K€ MYMKYH OOJITOH
OamTankel WHMIYYAOH KEIUI YbITyydy MYMKYH OOJTOH KOIIyMYa TOJTOOYYy aHa WHWITYYdy
MOMEHTTEPHH CKE aJIbIHBIIIBI KEPEK.

6.22 KoHcTpykuusnapzpl aHa OupukMenepan scenteene 5.16, 5.20 xana 5.21-myHkrTapna
KOPCOTYIINOH TajanTapra KOUIyMya TOMOHKYJep 3CKE alblHyyra THIHHII 3CENTHK KapIIbUIBIKTHI
naiijjananyy MEHEH OCKeMIMKKE 3CeNTeNyYdy KOHCTPYKUMSUIApABIH OJIEMEHTTepH Y4YH Ym=1,25
Marepuasl OOIOHYAa HMIICHUMAYYJIYKTYH KOUIyM4Ya KOMOK YOHAYTY, THEHIeNYY YEeHEMIIUK
JOKYMEHTTEpC KEITUPWITCH KOHCTPYKUMSUIAPIBIH )KaHa OMPUKMENCPAMH 3JIEMEHTTEPUHHUH HINTOO
HIAPTTAPBIHBIH KOMOK YOHTyKTapHlI.

6.23 KoHcTpykuusiiapAblH OuUp KaTrap 3JIEMEHTTEpPU YUYYH HINTEO IIAPTTAPBIHBIH KOMOK
YOHAYKTaphl [| THpKeMecHuHIe KeNTHPHIITEH.

7 OKTyK Ky4Tep :KaHa wuWiimiyy OOHHYa 00JI0T KOHCTPYKUMSJIAPAbIH
3JIEMEHTTEePHH ICeNToo

Bop06opJioTo-4o10yiran ;kana 60p0o0pJI0TO-KbICHLITaH 3JIEMEHTTEP

7.1 7.2-myHKTTa KOPCOTYITOHIOH THIKAphl, N Kydy MeHEH OOpOOpIyK HOrOyra K€ KhICyyra
nyymap OOJITOH 3JIEMEHTTEPANH OCKEMINTHH ICENToo TOMOHKY (opMyrna OOIOHYA KYPTY3YIyyre
TUHHAII

N4 (1)
ARy,
bup Texye 6ypoo MeHeH OeKUTHIIe TYpraH >KaJrbl3 OypUuTaH YOIOJITaH JIEMEHTTEp OCKUTUITEH
KepJepleru KeCUJINIITepauH oekemaurut acentee (1) xana (2) popmynanap O00OHYA aTKapbUIBIIIBI
kepek. Muiaaa (2) gpopMynanarsl yc MaaHUCH YIITyJI CTaHAAPTTAPABIH J| THpKEMecHHEe BITAaHbIK KaObLT
aJbIHYyTa THUHAHNIIL
7.2 Rulyy>Ry xatbimiel Oap OONTOH OOJOTTOH JKacaliraH  KOHCTPYKIHSJIBIK YOIOYJITaH
JJIEMEHTTEPIMH OCKeMJIUTHUH ICENTee, aHbIH MINTEIIM MYMKYH OOJTOH MeTajul aryydylyK YerdHe
KETKEeHJICH KHIHH J1a TOMOHKY (opMya O0IOHYA aTKaPbUIBIIIBI KEPEK.

7.3 N xy4ay mMeHeH OOpOOpAyK KbICyyra jJyymap OOJTOH OYTYH XyOainayy 3JIeMEHTTCPHUHHH
TYPYKTYYIYTYH 3CENTOO TOMOHKY (hopMyJia O0FOHYA KYPTY3YAYYTre THHAHIIL.

L <1. (3)
PAR, 7,

¢ MaaHuiepu (popmyranap apKbulyy aHBIKTaJIBIIIBI Kepek: 0 < A<25 ydaypaa
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R, \— —

¢:1-(o,073 ~5,53 EVJA\/I ; (4)
25< A< 4,5 yuypna

Ry Ry - Ry 72

¢ =147 -13,0——| 0,371 - 27,3— |1 +| 0,0275 —553 — |1°; (5)

E E E

A <4,5 yuypaa
332
A°(B1-21)

¢ caHIbIK MaaHwiepu 3.7 Tabnuiana KeNTHPUIITeH.

7.4 Xanreiz Oypuryy e3eKTep 7.3-IyHKTTa KOPCOTYJIreOH TajanTapra bUIAHBIK O0pOOpIyK
KBICYyra Kapara 3CENTENUIIN KepeK.

Kanreiz OypuyrapgaH MEHKMHIMK KOHCTPYKIMSJIAPABIH AIKAKTaphIH JKaHa TOPAOMO
3JIEMEHTTEPUH ACEITOo/10 YIIYJ YeHeMAepAuH 17.8-yHKTYHYH TaJlaTapblH aTKapyy Kepek.

7.5 2,<34,, 6onron ausik Il TypyHzmery kecunuinTep TyTam AyOanmapbl MEHEH KbICHUITaH
3JIEMEHTTEP, MBIHJA Ay JKaHa A, TUEILENYYIYT'YHO XkKapallla X-X *aHa y-) oryHa MepreHIuKyJsp 601ron
TErM3UKTErH SJIEMEHTTUH 3CENTeNreH HHKeMIyyinyry (2-cyper), IJIaHKajap e TOpJIOp MEHEH
OeKkeM1eere CyHYyIITANAT, MBIHA 7.6 )KaHa 7.8-IyHKTTapIbIH TaJANTaphl aTKAPhLIYyra THHHIIL

@ Y. 8
y y
y
Q.‘
X=tcH— - — X x X X f
£ <
,1&— |
P S E = L= = _|__'=
5] ]
y 4 %

2-cypeT — DnemeHTTepauH II-TypyHaery kecunumrepu
a — aybIK; 0, ¢ — IJIAHKAaJap ’kKaHa TOPJIOp MEHEH OeKeMIeIreH

[Tnankanap e TOpPJOp KOK OONTOH yuypaa MbIHIai snementrep (3) ¢opmynacsl GoroHYa
ACENTOO/I0H ThHINIKAphl TOMOHKY (opMyna OOOHYAa TYPYKTYYJIyTyH JKOTOTYYHYH HUHWIYY4Y-
TOJITOHYYUY (popMachiHAa TYPYKTYYIYTYH TEKIIEPYY Kepek

_ N @)
co, ARy}/C

MBIHJA )y — 7.3-MYHKTTYH TaJJalTapblHa bUIAHBIK ICENTENTeH HHNITYY KOMOK YOHAYTY;
C — KOMOK YOHIyTYy, TOMOHKY (hOpMyJia apKblIIyy aHBIKTaJaT

2
c= ®)

—,
145+ (L-o) + 0%

U
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8J J
MBIHIA — 524—'0;;1 = “’2 +0,156 tz
U J,h Ah

ﬂ,i;

a
a = oopayk Oopbopy MeHeH uiminyy OOpOOpyHYH OPTOCYHAArbl CANBIIITHIPMATYY

apaiblK.
J,+J,
Ah?

Ja) — KCCUJIMIITUH CCKTOPUAJIABIK HHECPLUA MOMCHTH,

byn xepxe p =

+a?;d, =%Zbitf’;

bi; ti — 1eMeK, KeCIUIITH TY3TOH THK OypUTyy 3JIEMEHTTEPMH TYYPachl )KaHa KaJIbIH/IbITbI.

‘]a) . ‘Jt
J.h?" Ah?

y

2-CYpeTTe KOpPCOTYJIToH KECHIUIITEp YYYH, MAaaHWIEPU JKaHa O TOMOHKY

dbopMyIia apKbITYy aHBIKTAJIBIIIBI KEPEK:

J, 39+2p I, _E(LJ - 43+ p) ©)

3,h* (6+p) An? 3lh) T 2+B)6+A)
MBIHIA ﬂ:E.

7.6 byTtakTapsl IUTaHKaJgap K€ TOPJIOP MEHEH TYTAIUThIPbUIraH KypaM/bIK KbICBUITAaH ©360KTep
YUYH CaJIBIITHIPMANTyy 3pKUH OTYHA KapaTa ¢ KeMeK 4oHAyTy (4) + (6) ¢hopmynanapbl MEHEH anapja

A Ka A, amamMamTeIpyy MEHeH. A, MaaHucH l-TaGnunajga KeATHPUITEH MaaHWIIEpre jkaparia

aHBIKTANBIBl Kepek. Topiopy 0ap KypaMmIblK ©360KTeple, KaJIMbICBIHAH ©36KTYH TYPYKTYYJyTyH
JCENTO66H THILIKApPhl, TYHYHAOPAYH OPTOCYHJIArbl JKepiiepae allppiM OyTakTapJblH TypyKTYYJIyryH
Tekuiepyy Kepek. IlmaHkamapablH OpTOCYHIarel y4acTOKTO A1, A2, A3 alpbIM OyTaKTapbIHbIH
nitkemayynyry 40tan ammooro tuituin. Teru3IuKTepauH OMpHUHIE TyTall Takta Oap 6oico (2-cyper,
0, B) OyTakThlH MHKEMIYYJIYTY IUIAHKaJapAblH TErH3JUTHMHE MEepIEHAUKYJSp aHbIH OryHa Kapara
KapbIM KECWJIMIITHH UHEPIMACHIHBIH PaJnyCcy OOIOHYA ICENTEIHNIIN KEepEK.

l-tabnunoa

Kecnu- K eCHIMILITHH Bepunren niKeMAYYIYK Aef KYpaMJIbIK ©30KTOPAYH 6TMO KECHIUIITEPU
ST CXeMachl Inankanap menen Topyiop MeHeH
TUH TYPY Jsl /(Job) <5 Jsl /(Jpb) > 5
¥ 2 2 2 2
L da =25 +0822@L+N) | Ay = B +2 jo = /1§+a1i
N IR (10) (13) Aay
1 X i
1" ;,' - (16)

2 | A =+/A° +0,82 x Jog AR AR+ | Ay =V + Ax
| &
H?[ [ﬂf(1+n1)+ﬂ,§(1+n2)] {al azj
X
|

‘ (14) L+
=L = A Ap
*r" JI (1D (17)
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1-mabruyanvin aseol

I;Ii(L:LII/I_- O — bepunren HAKeMIYYIYK Aef KypaMJIbIK ©30KTOPIYH 6TMO KECHIIMIITEPH
CXeMachbl [Inankanap MeHeH Topisiop MeHEH
TUH TYPY
'I
2 2 2 2
kg | A= JA2+0822(1+3n,) | A, =22 +134 A = 2 v 2B

’ II £y (18)

1-Tabnuiana KaObLT aJIbIHTaH OCITUIep:

E

b — GyTakTapabIH OTyHYH OPTOCYHIATHl apajibIK;
| — mraHKazapaBpIH 60POOPIOPYHYH OPTOCYHIArBI APAITBIK;
A — 6apIIBIK ©36KTYH 3H YOH MHKEMAYYIYTY;
A 1,42 A3 — aiippIM OyTaKTapIbplH HHKEMAYYIYTY, adapasl 1-1, 2-2 xaHa 3-3 oKTOpyHa MEPIEHAUKYISAP OOJITrOH
TETU3ANKTE, IUPETHITCH TIAHKAJIap IbIH (HAK) OPTOCYHAATHI XKe YETKH OypoosopayH 00pOOpIOpyHYH OPTOCYHIATH;
A — OYTKYJT 630KTYH KECHUJIUIII asHTHI;
Aq1, Ado— THEIIETYYTYTYH® Kapara 1-1 xaHa 2-2 oryHa NeprneHAuKYIsIp TETU3AUKTE XKaTKaH TOPIOPIYH KaHTBIK
TUPOOUTOPYHYH KECHIMIITEPUHUH (KailublIall TOPA0-3KH )KAHTHIK TUPOOUTOP) asHTTaphl;
Aq — Oup 6erTHH Teru3auruHae (Y4 KbIpJyy TEH KaKTyy 630K YYYH) JKaTKaH TOPJIOPAYH JKaHTBIK TUPOOUTOPYHYH
(kal4pUIall TOP YUYH - 9KH KAHTBIK TUPOOUTOP) KECUIIUILIUHNH asHTHI;
a3
a =10 5 (opMyIa apKbUTYy aHBIKTAIYYTY, 01, 02 — KOMOK YOHTYKTApBbI,
b=l
MbIHIA 8, b, | — 3-cypet apkbulyy aHBIKTaTyydy eI4eMaep;
TOMOHKY (DOpMyIIa apKbUTyy aHBIKTaIYydy, N, N1, N2, N3 - KOMOK YOHTYKTAPhI:
P o Jbo o db3
N=—""—N=—=iNy=—= Ny =—",
Jgl J sl J SZI Jgl
Oyn xepiae Jp1 kaHa Jps- 1-1 xana 3-3 TuemenyynyryHe »kapama (1 skaHa 3 KeCHIMII TYpJOpPY Y4YYH) OKTOPro
CaIBIITHIPMAITYy OyTaKTap/IbIH KECHINIIMHIH HHEPIUS MOMEHTTEPH,
Jb1 2kana Jpo — 1-1 xana 2-2 TuemenyyayryHe xapaiia (KECHIMIITHH 2 TYPY YYYH) OKTOPIO CAJBIIITHIPMATYy IKH
Oypy;
Js — OMp TUTAaHKaHBIH KECWIMIIMHKIH X-X 63 OI'yHa KapaTa HHepLHs MOMEeHTH (cypeT.4);
Js1, Js2 — THEIIENYYIYTYHE *Kapaia 1-1 jkaHa 2-2 OKTOPro MepreHANKY ISP Teru3AUKTep e JKaTKaH MIaHKaJapAbIH
OMPYHWH KECUIMITUHUH MHEPIMSI MOMEHTTEpH (KECWJIMIITHH 2-TYPY YIYH).

Topuonyy Kypamayy ©30KTeple TYWYHAOPAYH OpPTOCYHAArkl alpblM OyTaKTapAblH
uiikemayynyry 80meH kem Oosi0omry Kepek aHa ©30KTYH Kallbl OCpUireH HHKEeMAYYJTyTYHOH
ammanibl Kepek. MbIHaail e3eKkTepay dcentee naedopMalusiIaHTaH cxema OOIOHYA JKYpPry3YyJreH
maprra, OyTakTapIblH HHUKEMAYYIYTYHYH >Xoropy, Oupok 120maH kem sMec MaaHWIEPHUH KaObLI
ayyra )oJ OepuieT.

1ul I?

= —

Q "—'

[ 2.2
A -
; P

.« = =

/

3-cypeT — JKaHTBIK TUPOOUTOPYIITOH 4-cypet — Ilnankanapaarsl KypamJIbIK ©36K
TOPJYH CXeMachl
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7.7 ByputapnmaH, MBE/UIEPACH K. O. TBIBI3 K€ TOIIOHIYIOP apKbUlyy OHPHUKTHPHITCH
KypaM/IbIK 3JIEMEHTTEPANH 3Ce0M MIMPETUIITCH IUTaHKAIAPIbIH OPTOCYHIArbl (KAphIKTA) ke YCTKH
OypoosiopayH GOpOOPIOPYHYH OPTOCYHAArbl 3H YOH apajiblKTap allllaraH MapTTa TyTall-Iyoasniap
KaTapbl ATKAPBUIBIIIBI KEPEK:

KBICBUITaH 3yieMeHTTep YuyH 40i

yorojrad sjaementrep yuayH 80i

byn xepume OypdTyH K€ IUBEUICPAMH HWHEPIHS pamuycy | OenryyrepiayH TEeTH3AUTHHE
napajie/ilyy OryHa CajblITBIpMalyy TaBpJIyy K€ KOIITaBpJIYy KECHJIMIITEPH YYYyH, al 3SMHU
KaiublIall KEeCHIHUINTep YYYH MHHAMAIAYy Oonyinry Kepek. byn ydypia, KbICBUITAH 3JIEMEHTTHH
y3YHAYTY HUUHJIE, XKOK 3JI¢ JICTCH/IC, IKH TOLIOHTYJIOp KOOIy Kepek.

7.8 KbeichUIraH KypamblK ©360KTOPAYH TYTAIUTHIPYy4y 3JEMEHTTEpUH (TUIaHKaIap/ibl,
TOPJIOPAY) ICENTOO O30KTYH OYTKYJ Y3yHAYry OOOHYA TYypYKTyy KaObLI ajblHIaH jKaHa TOMOHKY
¢dopmyrna OOIOHYA aHBIKTAITAH MIAPTTYY TyypachlHaH OarbITTanrad Kyd Qfic MEHEH XYprysylyyre
THUHUHNI

Qi =715-107° (2330—R£)E, (19)
y ¢
MbIHJIa N — KypamIbIK ©30KTery y3aTachblHaH OarbITTairaH Kyd,

@ — OUPUKTUPYYYYy ODIIEMEHTTEpIUH TETU3JAUTHHACTH KypaMIblK ©30K Y4YYH aJIbIHTaH
y3aTacblHaH WHMIYY KeMek 4oHayry. IlapTryy TyypacklHaH OarbiTTalraH Ky4dTy TOMOHJIeryneil
OeMYIITYpPYLl KepeK: TYPYKTYYJIYIyH TEKIIepYy JKYPTy3yJyln J>KaTKaH OryHa MepHeHIuKysIp
TETU3JIUKTE KATKAaH TUTAHKAJIapAbiH (TOPJIOPAYH) OPTOCYHIA OuUpAed OWUPUKTUPYYUY THIIKEIEp
(Top;iop) OONTOHAO; TyTall TakTa j>kaHa OUPUKTUPYYUY IUIaHKanap (TOpUosiop) OOIrOHJI0-TaKTara
napaesb TeTU3JUKTe )KaTKaH TaKTa JKaHa IJIaHKaJapAbH (TOPUOJIOPAYH) OPTOCYHAH IKUTE OOIYHOT;
TEH JKaKTYY Y4 KbIPJIYy KypaMbIK ©30KTOpy 3CENToe/1e OUp TETU3IUKTE Kalramkad OUpUKTUPYYYY
JJIEMEHTTEPIMH TyTyMyHa Tyypa KeJlreH IMIapTTyy TyypacblHaH OarbiTTanrad kyd 0,8 re Gapabap
KaOBLJT JIBIHBIIIBI KEPEK.

7.9 bupukTUpYY4Y TUTaHKAJIAP/IBIH JKaHa ajapblH OCKUTHUIMINUHUH 3ceOu (4-cypeT) KaHTBIK
TUpeeuTepcy3 (depmanapAblH 3JEMEHTTEPUHUH 3Ce0M KaTapbhl aTKapblUlyyra TUHUII: IJIAHKaHBI
kecyyuy F ky4, teMmenky popmyina 6oroHua

0.l
F=== 20
o (20)
TOMOHKY (opMyIIa 6OrOHYA MIAHKAHBI AHBIH TETU3IUTUHE UHUITYY9y M1 MOMEHTH
|
M, = QZS , 1)

MbIHAA Qs, OMp KBIPABIH IJIAHKACBIHA TYypa KeJYY4yY IapTTyy y3aTachlHaH OarbITTairaH Kyd.

7.10 BupHKTHpPYYYY TOpJIOpAY »3centee ¢epMalapIblH TOPJIOPYH ICENTee KaTapbl
KYpry3yayury kepek. Kepyynepy 6ap 60iron xaifusiiam TOpAyH KaiubLIall KaTHBIK THPOOUYTOPIY
scenTeo 1o (5-cypeT) anKaKkTapIblH KbICHUIBIIIBIHAH ap OWp YKaHTBIK THPOOUTOP/I Naiia OONroH jKaHa
TOMOHKY/I61 (hopMyia O0I0OHYA aHBIKTAJTaH KOLUTyMYa KY4 3CKE aJIbIHBIIIBI KEPEeK

N, = aN %, 22)

MBIH/Ia N — e36KTYH Oup OyTarslHIArsl Kyd,
A — Oup OyTaKTBIH KECHJIHII asHTHI;
Aq — OUp J)KaHTBIK TUHPOOUTYH KECHUJIUII asTHTHI;

o — (opmyita G0rOHYA AaHBIKTATYYYY KOMOK YOHAYTY
16
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o al?
(a3+2b3)’

MmbiHaa @, | u b -5 - cypetre kepcertyiren emdeMaep

(23)

5-cypet — Kepyynepy 6ap 60JIroH KaifublUIani TOPIYH CXeMaChl

7.11 KbIChIIraH 3J€MEHTTEPANH ICENTENreH y3yHAYT'YH a3aiTyy YYYH KapairaH ©3eKTepay
scentee (19) hopmynacsl 60r0HYA aHBIKTAITaH HETM3TU KbICBUITAH 3JIEMEHTTHH HIApTTYy TyypachblHaH
OarsITTaNTaH KYdyHe Oapabap Kyd MEHEH JKYPry3yJIyyre THHHIIL.

Hiiniyyuy /1eMeHTTEp

7.12 Bamksl TeTU3AUKTEPAUH OMPHHJIE MHMIYYUy JI€MEHTTEepAuH (MikeMayy xyOanbl Oap,
KO30HOKTONTeH aybanbl O6ap kaHa KpaH ajAbIHAArbl YCTYHJap[aH Oalllka) OEKeMIUTHWH 3CerToe
TOMOHKY (popMyiia O0rOHYA aTKAPBLIBIIIBI KEPEK:

<1, (24)

Wiinnyydy 57€MEHTTEpANH KECWIMIITEPUHAETH 7 YbIHAIYYJAPbIHBIH MAaaHWIEPH IIAPTThI
KaHaaTTaHABIPBIIIBI KEPEK

s <1, (25)
JtRsyc
Orepae ayb6an Oypoo TEIIMKTEpH MEHEH ayichipaca, (hopmynanarsl T MaaHuwiepu (25) ToMOHKY
(dhopMyIsia MEHEH aHBIKTATYy4y & KOMOK YOHIYTyHa KOOOUTYIYIIY Kepek

a

a=—-:,
(a—d)

(26)

MBIHIA A — KO306HOKTYH KaJaMFbl,

d — Ke36HOKTYH AHaMETPH.

7.13  HWiikeMCU3IUK KanTajgapbl MEHEeH Oexemjien0ereH yCTyHAyH QyOalibIHbIH OeKeMIUTHH
ACENTOO, KOTOPKY AJTKAKKA >KYKTOM KOJIIOHYJITAH JKEpPJEpAE OOI KEPrUIUKTYY UYbIHATYYHYH Oloc
apaKkeTHH/E, OIIOHIOM 3JIe YCTYHIAApIblH TasHBIY KECUJIHILTEPUHAEC TOMOHKY (opmyia OoroHYA
aTKapbUIBIIIBI KEPEK

Cloe < g, 27)
Ry

MEBIHZA Oloc = F/leftw,

17
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Oyx xxepne F — KykTeMayH (KYUTYH) SCENTHK MaaHUCH;

le¢ — TasHyy ImIapTTapblHa JKapallla aHBIKTAJIraH >KYKTOMAY OeNymTYpyYHYH MIapTTyy
Y3YHAYTY;,
6-CcypeTTe KepCcoTYIreHIel — TasHyy yuypaa.
lef = b+2h, (28)

MbIHA N — YCTYH/IyH YCTYHKY QJKarblHbIH KaJBIHIBITBIHBIH XaHa aJKaK KUK KaTEeTHHUH CyMMAachIHa
Oapabap em4eM, srepjie acCThIHKbI YCTYyH IIUPETUITeH 0o0iyico (6-CcypeT, a), )K€ TEKYCHUH CBIPTKBI
KBIPBIHAH AYOQJIIbIH MYKH OypyIyIITYH OallTalbIIIbIHA YEHWHHKH apajblK, 3reple TOMOHKY YCTYH
npokar 6omco (6-cyper, 0).

6-cypeT — YcryHayra )KYKeMay OesyIITYpYYHYH Y3YHAYTYH aHBIKTOO YUYH cXemasap
a — HIUTEepUWIreH O — MpokaT
7.14 (24) popmynacsl O0rOHYA 3CENTENTreH YCTYHAAPAbIH AyOanaapbl YUyH TOMOHKY LIapTTap
aTKapbUIBIIIBI KEPEK:

TX
087 oy —o.0, +0, +3r;, <1, L <1, (29)
Ry7e Rsy

s/ C

MbIHZIA Gx = M-y/Jn — yCTyHIyH OryHa napauienb OOJITrOH OpPTOY0 My0al TerH3AUTHHACTH HOPMAIAYY
YbIHATYYJIap;

Gy — OLIOJ 3JIe, YCTYHIYJIapAblH OTyHA NEPHEHAUKYISp, aHbIH UUUH/E Gloc, GOpMyJIa MEHEH
aHbIKTanaT (27);

Txy — )KaHbIMa CBI3BIKTYY UbIHANYY, (25) popmymnacs! (26) MEHEH 3CENTEeNreH.

(29) dopmynaceiHga €3 Oenruiaepd MeHEH KaObll ajblHTaH, OIIOHJOW 3Jle Gx JKaHa Oy,
YbIHATYYJIapbl YCTYHAYH OILOJI 3JI€ YeKUTHH]I€ aHBIKTAJIBIIIBI KEpEK.

7.15 nmyOanablH TETU3IWTHHAE MHWIYY4dy kaHa 7.12 sxaHa 7.14-myHKTTapjAblH TajlanTapblHa
’KO0oM OepreH KOLITaBpilyy KECHWIHMIIKEH YCTYHIApIblH TYpYKTYYJIYT'YH 3CENTee TOMOHKY (opmyrna
O0FOHYA XKYPry3YyJyIly KEpek

_ M (30)
P, Ry7 c
MbIHAAa W — KBICBIITaH aJIKaK YUYH aHBIKTAJIBIIIBI KEPEeK;

@b — E Tupkemecu 6010HYA aHBIKTATyy4y KOMOK YOHJIYK.

(b MAAHHUCUH AHBIKTOOJIO lef YCTYHIYH 3CENTHK y3YHAYTY YYYH KBICBUITaH alKaKThIH OCKUTYY
YEKUTTEPUHUH TYYpachblHAaH >KbUIBIIIYYAaH (y3yHyHaH OarbITTajiraH jke€ TyypacblHaH OarbITTaliraH
OaliyaHbpIUTAPABIH TYHYHIODPY, KaTyy TOIIOMOJIYH OCKHUTKHY YEKUTTEPH) OPTOCYHIArbl apajbIKThI
KaObL1 anmyy kepek; ler=| GaitmaHbimTapsl koK 00NroH ydypaa (MbiHIA | — yCTYHIYH apbllibl), alibiK
KOPOTOMJIOPAYH ICENTHK y3YHAYTY TOMOHKYIOH KaObul anbiHyyra THHHNL ler=| ambik koporoimyn
asThIHIA KBICBUITAH aJKAKThl TOPU3OHTAIIBIK TETM3JUKTE OCKUTYY KOK Oojco (MbiHIa | — amibik
KOPOTOMJIyH Y3yHJIyTY) € FOPU30HTAIIbIK TETU3AUKTE KBICBIITaH AJIKAKTHI OEKUTYY YEKUTTEPUHUH
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OpPTOCYHJArbl apaJiblK jkKaHa allbIKk KOPOTOWIYH Y3yHAYTYy OOIOHYA.

7.16 YcryHmapapiH TypyKTYYJIYyTYH TEKIIEPYY Tajarn KbUIBIHOAMT:

a) JKYKTOMJly KaTyy TeIIeMeJIeH OTKepyyAe (00p, KEHWJ >kKaHa suelkanyy OETOHHIOH
KacallraH TEeMHP-OETOH TakTaiap, >KallakK >kaHa MPO(UIACHTeH METAJI TOUIOMOJ, TOJKYH ChIMall
0010T k.0.), aHbI MEHEH TBHIHBIMCBI3 YCTYHIIyH KBICBUITAH ajlaKarblHa TasHBIN XaHa [IUPETYYYY,
OypooJsiop, ©3YH e3y Kecyydy Oypaimanap »kaHa Oalikajiap MEHEH OaiiflaHbIIKaH; Oya ydypnaa
CYPYJYY KY4TOpPYH dCelKe aayyra 60J00MT;

0) YCTYHAYH OCENTHK Y3YHIYT'YHYH lef, KBICBUITBIH aJIKaKThIH TyypachiHa D kapara,
KOLITaBPJyy KECUJIHUIITHH CHUMMETPHSUIYY YCTYHIApbl YUyH 2-TaOiulaHblH ¢dopMmynanapel O00r0HYa
aHBIKTANyy4dy MaaHWJIEPJIEH alllllaraH jkaHa OMp Kbliljla ©HYKKOH KBICBUITaH aJIKakKa Kapara, ajl Y4YH
YOIOJITaH aJIKAKTHIH TYypachl KbICBUITAH aTKaKThIH TyypachiHaH (0,75 kem amec 00IIoT.

KpICBIITaH alKaKThl TOPU30OHTAIBIK TETU3IUKTE OCKUTYY (DaKTHUIBIK XKe MAapTTyy TyypachlHaH
OareITTaraH Ky4 MEHEH JCENTENUII Kepek. Byn ydypnaa, mapTryy TyypachlHaH OarsITTaliraH KydTy
TOMOH/JIOTY/I6M aHBIKTOO KEPEK:

(19) dopmyna OoroHua alpbIM YEKUTTEpAE OEKUTYYI®, KEPEeK AaHBIKTOOTO Kapamtyy
uiikeMayyaykTyH A= lei/i (Oya1 sxep/e | - TOPH30HTAIIBIK TETU3IUKTE KICHUITaH AJIKaK KECHUITUIINHIH

UHEPIHSE paanycy), ai smu N ToMOHKY GopMyIia 60I0HYA apKBLTYY aHBIKTAJBIIIBI KEPEK
N:(Af + 0,25Aw)Ry, (34)

dopMyiia 6G0rOHYA Y3TYJITYKCY3 OCKUTHITCH IS
3inc

Qic |

(35)

MBIHJA (fic — YCTYHIYH QJIKaK y3yHIYTy OMpAUTHHE MAPTTyy TyypacblHaH OarbITTalraH Kyd;
Qfic — (19) Gpopmynacel MEHEH aHBIKTAJITaH MIAPTTYY TyypachlHaH OarbITTalraH Ky, ania ¢ =1
KaTaphbl albIHBIIIEI Kepek, an 3Mu N ¢popmyina (34) OoroHYa apKbUTyy aHBIKTAJIBIIIBI KEPEK.

2-Ttabnuma

IIpokaTThIK JKaHAa MIMPETHIT€H YCTYHJIAPABIH TYPYKTYYJIyTYH

JKYKTOM MYHO310/ITOH skep | 2CCITOO Talall KbUIBIHOAraH 5H KOropky let /b maanmnepn
(yuypaa 1 <h/b <6 u 15 < b/t <35)

I, b bb][E

Koropky ankaxka - {0,35 +0,0082 2 + £0,76 _0,02 ?jﬂ = @
y
I, b bo][E

TeMoHKY anKakka Ff = [0,57 +0,0032 n + (0,92 -0,02 ?jﬁ} R (32)
y

baiimaHpIITapIbIH - OPTOCYH-
Jlarel  YCTYHAYH KECHJIMILINH I, b b\o1 [E
DCENTOOIO KE Ta3a HﬁHHYYlIG F = [0,41 + 0,0032 ? + (0,73 — 0,016 ?jﬁ:|\/R:’ (33)
JKYKeMIY KOJIOHYY JE€HIDD- y

JUHE KapabacTaH

2-tabnmnana kabbLUT albIHTaH OeNruiIep

b sxaHa t — KpICBUITaH aNKaKTBIH TYYpachl XKaHa KaJIBIHIBITHL,

h — okTopayH anKak TaKkTaaapbIHBIH OPTOCYHAATI apaNbIK (OUMHKTHK).

DckepTyyliep

1 2-tabnuuanbia Gopmynanapsl 6oroHYa ajbiHTaH le/D Maanmmepu xoropky OexemaukTeru OypoOOJIOPAO aKak
Oupukmenepu 6ap ycTyHaap y4yH 1,2 KeMoK YOHIyryHa KeOeHTYIIyIy Kepek.

2-Tabnuuanarsl popmynanapaarst b/t<15 xatbiubl 6ap ycTyHaap YayH b/t=15 kaObu1 ajbIHBIIBI KEPEK.
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7.17 DKuA HErW3rd TETU3AUKTE HHIIYYYYy DJIEMEHTTePAUH OCKEMIUTHH JICENTOO TOMOHKY
dbopmyia 60r0HYA KYPry3YTYLIy KEpek

M M
LV Y x<1, (36)
\]XnRy}/C JynRyyc
MBIHAAQ X JKaHa y — HCTU3rM OKTOPro Kapara KapaJblll JXAaTKaH KCECWJIMIO YCKUTUHUH

KOOpJMHATTapBHl.

(36) dopmynacel OGoroHYA 3ceNTENreH YCTyHAApAa YCTYHIAYH IyOanblHAArkl YbIHATYYHYH
MaaHWUCH KM HETH3TW MHMIyy Term3aurusie (25) xana (29) gopmynanmap OOOHYA TEKIISPHIUIIN
KEpeK.

7.16, a) UYHKTTYH TallaiTapblH aTKapyyJa OSKd TETU3JUKTe HHWITEH YCTYHIAp/AbIH
TYPYKTYYJIYT'YH TEKILIEpPYY Tajal KbUIbIHOAMT.

7.18 craTMKanBIK KYKTY ambin kypyydy 530 H/Mm? deiimH aryy Kydy MeHeH OONOTTOH
KacairaH TyTalll KeCHJIMIIMHIETH KECWIHII yCTYHIAPbIHBIH OeKeMIuruH scenteo, 7.18 7.19 - 7.21,
9.5 xana 9.23-myHKTTapAbl 3CKe alyy MEHEH)KaHa TOMeHKY (opMmyrnamap OOOHYAa MaiibliMa
neopManusUIapabIH OHYTYIIYH 9CKE allyy MEHEH aTKapbUIBIIIbI KEPEK:

OalIKbpl TErM3IUKTEPIUH OMPHUHIEC MHMIYYI®, >XaHbIMA CHI3BIK YbIHANYY yuaypyHaa T < 0,9Rs
(TasiHyy KECUJIMILTEPUHEH ThILIKAPbI)

M
CWo min Ry 7

c

<1 (37)

balikbl 9Ky HETM3TW TETH3IUKTEPANH OUPUHIIC HHUITYY/I0, )KaHbIMA ChI3bIK YbIHAIYY YUypyH/IaQ
7< 0,5Rs (TasiHyy KECHIIMIITEPUHEH ThIIIKAPHI)
M M,

X

+
CxWxn,min Ryyc CyWyn,min Ryyc

<1 (38)

oyn xepae M, My u My — niiniyy MOMEHTTepAMH aOCOTIOTTYK MAaaHHUCH;

c1 - (40) xxana (41) hopmynanap 60r0HYA aHBIKTATYy4y KOMOK YOHIYTY;

Cx JkaHa Cy - E TpkeMere bIIaifbIk KaObUT aIbIHTaH KOMOK YOHYKTap.

Yceryupapasia TasHyy kecwuimmaae scenree (yaypaa M = 0; My = 0 u My = 0) ToMeHKY
(dopMya apKbUTYy aHBIKTAJIBIIIBI KEPEK

T . Q 4 (39)
Ryv.  thRyy,

Orepae (37) xana (38) popmymanapsiHia Taza UHWITYY 30HACH 0OOJICO, C1, Cx, )KaHA Cy KOMOK
YOHIYKTAapbIHBIH OpPAYyHA, THUEHIENYYTYTYHO jKapalia TOMOHKYI01 KaObLT allbIHBIIIBI KePeK:

Cim =0,5(1 + ¢); Cxm = 0,5(1 + ¢x); cym = 0,5(1 + ¢y )

M MOMEHTHHWH XKaHa KECHJIUIINHACTH TyypachlHaH OarbITtanrad Q KydTyH Oup yOakbITTarsl
apakeTH MEHEH C1 KOMOK YOHIYTYH TOMOHKY (opMylianap apKbLIyy aHBIKTOO KepeK:
yaypra t < 0,5Rs

Ci1=C¢C (40)
yaypaa 0,5Rs <t < 0,9Rs

c1=1,05Bc (41)
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Oy xepe

(42)
By xepne € - E Tupkeme 0oroHYA KaOBLI aJIbIHTAH KOMOK YOHJIYTY;
t »xana h — qy0anapIH KaIbIHIBITE )KaHa OUHHKTHIH;
o — KeMmeK 4YoHayry, Oapabap «=0,7 nay0amaplH TErM3IUTHHAEC HWHWITCH KOIITaBPIIyy

Kecuuiu yuyH; o= 0 kecaumTepauH Oamka Typiaepy Y4YH,;

C1 — OUpJEH KeM 3IMEC jKaHa ¢ KOMOK YOHYI'YHaH allnarad Ko3QpQHUIueHT.

7.20 9.5, 9.23 xana 15.1-myHKTTapAblH TalanTapblH JCKE alyy MEHEH YCTYHIap.bl
onTuManaamTeipyy MakcateiHga (37) »xana (38) dopmymanmapmarsl ¢, c¢x JKaHa Cy KOM6K
YOHJYKTapblHbIH MaaHWJepuH E TupkemecuHpae KeITHUpWIreH MaaHujepaeH a3, oupok 1,0 neH kem
IMec KaObLT amyyra >KoJ1 OepuIier.

Bypoonop ydyH Ke3eHeKTep MeHeH ayOanislH OacaHmaTyycy OOJTOHIO, KaHaMa ChI3BIK
YBIHATYYJIapbIHBIH MaaHuCH, Gopmyna (26) MEHEH aHBIKTAJITaH KOMOK YOHIYTyHa KeOeWTymymry
Kepek.

7.19 Maiibima nedopmanusiiapablH ©HYTYLIYH JCENKe allyy MEHEH ©3repyiIMe KeCHIIUIITEr’
yCTyHJapablH OexeMauruH scentee M sxkaHa Q KydTepyHYH 5H KarbIMChI3 ailKasbllibl OOJTOH OUp
YyYacTOK YYYH raHa aTKapbUIbIIBI Kepek; Oallka KeCHIMIITepUHAE MailblMa aedopManusiapabH
OHYTYUIYH O3CerKe aayyra kol OepunGeit. Aryy kydy 530 H/MmPre 4eHWHKH, IMHAMUKAIBIK,
TUTUPETKUY K€ KBIMMBUILYY HKYKTOMIOpAY KaObll ailyydy OOJOTTOH JKacairaH HWHWIYY4dy
AJIEMEHTTEPINH OeKeMIUTuH ACENTOOHY KOHCTPYKUUSIIapbl xKaHa *Kab Ly ynap/ibl
OKCIUTYyaTalMsUIOOHYH — Tajalm  KbUIBIHTAH  [IapTTapblHA  TOCKOOJ ~ OOJ0OroH  Maifibllima
nedopmManusIapIbH OHYTYIIYH 3CKe ajlyy MEHEH aTkapyyra 0oJioT.

7.20 MaifbiimMa neopManusIapAblH ©HYTYLIIYH 3CKE alyy MEHEH 3CEINTENreH YCTYHAAapAbIH
KaNIBl TYPYKTYYJIYT'YH KaMChI3 KbUTyy Y4YH 7.16, a) MyHKTTYH TajlanTapbl aTKapbUIBIIIBI KEPEK, kKe
2-ta0nMuanelH  (opMynaigapsl OOIOHYA AaHBIKTAJIraH, 3CENTENreH YCTYHAYH Y3YHIYTY MEHEH
KBICBUITAH AaJIKAKTBhIH JKa3bUIBITBIHBIH lef/D OpTOCYHIArbl KaThlNTBIH 5H YOH MAaHHCH KOMOK
yorayryHa o0 = [1 — 0,7(c1 —1) (c —1)] kebeiiTyy o0y MEHEH a3zalThuIraH, 0y sxepae 1 <ci1<cC.

KbIchIran ajkakka Kaparaija a3 eHYKKOH YCTyHAApAbl 3CENTOO0 MailbIIIyydyIyKTy CEIKe
amyyra 7.16 a) MyHKTYHYH IapTTapbl aTKapbUIraH y4yp/a raHa xoj OepHieT.

7.21 MaifpimMa aeopmanusIapAblH OHYTYLIIYH 3CKE alyy MEHEH JCeNnTelreH YCTyHIapia
nay6anmap 9.10, 9.12, 9.13-myHKTTapAbIH TajanTapblHa bUIAMBIK TyypachlHaH OarbITTaliraH MMKeMcu3
KanTajgjaap MeHEH OeKeMJENUIIN KEepeK, aHbIH HYMHJE TONTOIITYPYJIraH >XYKTeM KOJJAOHYJTraH
xKepiepre.

7.22 7.20, 7.21, 9.5 xana 9.23-myHKTTapIblH TaJanTapbl CAKTaJTaH IIApTTa CTATHUKAJIBIK
KYKTOMIY ajblll Kypyydy, 20% TeH kem sMec ailblpMallaHTaH, 3H YOH HHKEMCH3 TErH3IHKTE
UUWITYYYY TYPYKTYY KOIUTaBpiyy KECHJIHMIUNTHH KECHJIOETeH J»aHa KbIChUITAaH YCTYHAApPBIHBIH
6exemauruH scentee (37) popmyna 60roHYA TastHBIY KaHA apbllll MOMEHTTEPIU Kaiipa 6eymTypyyHy
ICKE aJIyy MEHEH aTKapbUIbIIIbI KEPEK.

Witnntyyay M MOMEHTHMHHMH  3CENTelIreH MaaHWIepH TOMeHKY  Qopmynacel OoroHYa
aHBIKTAJIBIILIBI KEPEK
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M =aM max (43)

MBIHJa Mmax — MAaTCPHUAJIIbIH CCPIMIIAYY HINTCIINH 6OJ'I}KOJ'II[OOI[O KecmiOeren YCTYHAAH aHBbIKTAJII'aH
ApbIIITarbl XK€ TasgsHbIYTAI'bl OH YOH HﬁHJ’ITYY“IY MOMCHTH,

o — TOMeHKY (opmyrna OoroHYA aHBIKTAIYyydy MOMEHTTEpIU Kaiipa OeIayLITYypyy KeMek
YOHJIYTY

Mef
@ =051+ (44)

max
byn sxxepne Mef - mapTTyy HHUITYY4y MOMEHTH Oapadap:
a) MaaHWJIEPUHEH YOHYpaaK yuTapbl 3pKHUH TasHBIN KECHJIOETeH yCTyHAapaa:

M
M, = max{—= (45)
a
1+

M, =0,5M, (46)

Oyn >kepae Max CHUMBOJIy MaaHWHUACH KHHUHKWIEPIUH MAaKCHMyMyH TaOyy KepeK JereHIu
OwIuper,

M1 — 9eTKH apbITarkl HHUITYY9Y MOMEHTH, 3PKUH KBICBUITBIH YCTYH KaTapbl 3CETITENTCH;

Mz — apanbIKTBIH MaKCUMAIIyy HHHUIATYYYY MOMEHTH, SPKHH KBICBUITBIH OHp apbIlTYy
YCTYH/1a KaTaphl ACEIITEIIeH;

a— M1 MOMEHTH apakeT KbIJITaH KECUJIUILITEH 9H YETKH TasHbIYKA YSHHHKH apajbIK;

| — deTku apBIITHIH Y3YHIYTY;

0) yuTapsl KbICBUITaH OUp apbILITYY kKaHa KecuyioereH ycryHaapaa Mer = 0,5Ms,

MBIHAA M3 — 9H YOH MOMEHT, THPOOUTOPAOTY IapHUDP YCTYHAApAarbliail cenTeser

B) OMp yuy KBIMYBLIBIN, IKUHYMCH SPKUH TasiHraH ycTyHna Mer maanucun (45) ¢opmyna
00IOHYA aHBIKTOO KEPEK.

(42) bopmynamarsl Q TyypacblHaH KEJT€H KYUTYH ICENTEeNreH MaaHUCHH Mmax apakeT KbUIraH
xKepae KaObul amyy Kepek. Orepae Mmax apblTBIH MOMEHTH 00JICO, YCTYHIYH TasiHBIYTBIK
KECJIIMIIUTEPHH TEKIIEPYY Kepek.

7.23 7.22-yHKTTYH TaJanTapblH KaHAaTTaHABIPraH KeCUJIOEreH jkaHa KbIChIITaH YCTYHAApAbIH
OEKeMIUTHH 3CEeNTee10, KU HETU3TH TeTU3AUKTe uimiyy OonroH yuypaa T < 0,5Rs 7.22-nyHKTTYH
TaJlanTapblHA BUIAHBIK DKW HETU3TH TETU3UKTE TasHBIY JKaHa apbllll MOMEHTTEpUH Kaiipa
OenmymTYypyyHY 3cKke anyy meHeH (38) ¢popmyra 60roHYA KYPTry3YIyITy KEpek.

Miiniyy MeHeH OKTYK KYYK6 AYYLIapJAHTaH 3JIeMeHTTep

7.24 (47) dopmyna OoroHua OOpPOOPIOH THIIKAPHI KBICHUITAH >KaHa KbICBUITAH-UHHITYY4y
ANIEMEHTTEPINH OCKeMIUTHH JCENToe KENTUPHUITEH OKCIEHTPHUCHTET Mer<20 MaaHUCHHIE,
KEeCWJIMIITAH OOIIOHAYTY KOK OOJITOH/IO aHa OEKEMIMK jKaHa TYPYKTYYIYK 3CENTOOIOPYHIO KaObLI
aJIBIHTaH MHWITYY9y MOMEHTTEPANH Oup/ell MaaHMJICPUH/IE aTKapyy Tajall KbUIBIHOAMNT.

7.25 JIMHAMUKAJIBIK JKYKTOMAOPAYH TY3IOH-TY3 TaacupuHe ayymap Gonboron 530 H/mm?
YelrH aryy Ky4y MEHEH OOJIOTTOH jkacajraH 00pOOpOH THIIIKAPHI KbICBUITaH, KbICHUITaH-UHHITYYYY,
O0pOOpAOH THILIKAPHI YOIOJITAH KAHA YOIJIMA-MHHIYYdy SJEMEHTTEpAMH OCKEeMIUTHUH 3CEITeo,
7 < 0,5Rs sxana N/(AnRy) > 0,1 6onroH yuypaa TeMeHKY (hopMyIia OOFOHYA aTKapbUIBIIIBI KEPEK:
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N M, M,
+ +
AnRyyc CxWxn,min Ryj/ CyWyn,min Ryyc

<1 (47)

Mmbiaza N, My , My — amapapia 9H KareIMChI3 alKaJbIIIBIH/IA y3aTAChIHAH KEITEeH KYUYTYH KaHa HHIITYY
MOMEHTTEPUHHUH a0COTIOTTYK MaaHUIIEPH;
N, Cx, Cy — E Tupkemecu 00roHYA alTbIHTaH KOMOK YOHTYKTapHhI.
Orepae N (An Ry ) < 0,1 6osco (47) dopmyransr 9.5 xana 9.23-myHKTTapbIH TalanTapbIH
aTKapyyJAa KOJIJJOHYY KepeK.
Bamika yaypnapaa TeMeHKY dcentee Gpopmyina O0I0HYA KYPry3yaYLIy Kepek
N N M, M,

+ y+
ARy7. JoRy7. " IR

MBIHJA X, Y — KapaJlbIIl )KaTKaH KCCUIMII YCKMTUHUH KOOpJAMHATTaphl aHBIH HETU3I'M OKTOpYHa Kapara.

x<1 (48)

7.26 BopOOpmOH THINIKApKbl KBICBUITAH JKaHA KBICBUITAH HMHWIYY4y 3JIEMEHTTEpIHH
TYPYKTYYJIyTYH 3CENTO6 MOMEHTTHH apakeT TEeTH3AUTHHAC (TypYKTYYIYKTY >KOTOTYYHYH JKajIlaK
(bopmacel) xxaHa MOMEHTTHH apakeT TerH3IUTHHIE (TYPYKTYYIYKTY KOTOTYYHYH HHHITYY4Y-TOJITOHYY
(hopMacel) aTKapbUIBIIIBI KEPEK.

7.27 CuMMeTpusi TErM3IUTHHE Jall KEeJIreH MOMEHTTHH apakeT TETU3IUTUHAE TYPYKTYy
KEeCUJIMIITUH 60p60pI[OH ThIIIKAPKbI-KBICBUIT'AH  JKaHa KBICBIHFaH-HﬁHHTYYqY SJICMCHTTCPUHWH
TYpPYKTYYJIYTYH 3CENTOO TOMOHKY (popMyiia O0r0HYA JKYPry3yJIyIly Kepek

N <1 (49)
P AR, 7,

®opmynana (49) Qe KOMOK YOHIYTYH aHBIKTAJIBIIIBI KEPEK:

a) QopMyna MEHEH aHBIKTaIraH IIApTTYy HMHAKeMAYYJIYKKe A jKaHa KbICKapThUIraH
CaNIBILITBIPMANYy SKCIEHTPUCUTETKE Mef Kapata JK.2 Tabnumara bUIaiiblk Koml JyOanayy >KaHTBIK
THPOOUTOp YUYH

Mef =1M, (50)

MbIHIa 77 — JK.1-Tabnuia 6010HYA aHBIKTATYy4dy KECHIIUII (POPMACBIHBIH TaacUp ITYY KOMOK YOHIYTY;

eA
m :VT — CAJIBIITBIPMAIYY SKCHCHTPHUCUTCT (6y.]'[ XKepae € - 3KCHCHTPUCHUTET, W - OH KBbICBIJITaH

C
OyJnanap Y9YH KECIUIITHH KapIIbUTBIK MOMEHTH );

0) WifiITyy TETU3IUTHHE Tapajljiesib TETU3JAUKTEPIC KaUTallIKaH TOPJIOPY Ke TIaHKajlapsl 6ap
oT™Me e30kTep YuyH XK. 3-Tabmuia GolOHYA WMIAPTTYy KENTHPUITeH HAKeMAyyrykke A (hef 1 Tab

OoroHua) skaHa (hopMyIia OOFOHYA AaHBIKTATYYUY CAJBIIITHIPMATYy 3KCIEHTPHCUTETKE jKapalia
m=e Aa (51)
J

MBIH/IA @ — UHIITEH TETU3IUKKE EPIICHANKYIISP KECIUIITHH HETH3TH OTYHAH 9H KBICBUITaH OyTaKTHIH
OryHa YeHHHKH apaiblK, OMPOK OyTak AyOaibIHBIH OTYHA YSHHHKH apabIKTaH KEM HMeEC.

e=M/N MaaHHCHHHH 3KCIIEHTPUCUTCTHH 3cenTteone M sxana N maanwnepuH 7.29-yHKTTYH
TaJlaTapblHA BUTAWBIK KaObLT allyy Kepek.

Komnybanayy e3extep Me>20 OonroH ydypha jkaHa eTMe e3ektep M>20 yuypna,
TYPYKTYYJIYKTY 3CENTOOHY Tajan KbUIBIHOANT, Oy ydypiapaa 3CenTee MHMIYYdy dJIEMEHTTEp YUYH
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J1a aTKapbUIBIIIBI KEPEK.

7.28 Aryy kyuay 530 H/MM? sx0ropy 60IroH GOIOTTOH KACANTaH KaHA KECKMH CHMMETPHSIIYY
sMec kecumummTepre 33 O6onaron (OK.1 Tabmumacer 6oronua 10 >xkana 11 kecHIUIITEpIUH THOTEPH)
60pOOPAOH THIIKAPHI KBICKUITaH deMeHTTep (49) dpopmyrna O0r0HUYA ICENITOOAOH THIIKAPHI, TOMOHKY
dbopmyia 60roHYa OEKEMIUTH TEKIISPUIIUIITN KEPEK

N_ME g (52)

An éV\lnt Ruyc -

MbIH1a Wht MaaHUCHH 4OrOJITaH OyJia yayH 3CenTee KepekK, ajl SMU O KOMOK YOHIYTYH GopMylia MCHEH
AHBIKTOO KEPEeK

1— NA?
5:@—@g (53)

7.29 Onementrern N y3arachlHaH OarbITTaIraH KY4YTYH »aHa HHMIYydy MOMEHTTUH M
JCEeNTeNreH  MaaHWwiepu OONOTTYH cepnuiarud  JgegopMauusiapblH  KaObul — allyy  MEHEH
nedopmanusuianbaran cxema OOOHYA CHCTEMaHBI 3CENTOO/IOH JKYKTOPAYH OUpIeH aliKallbIlIbl YIYH
AJIBIHBIIIBI KEPEK.

byn yuypna, M Maanucun tTemMenkyre 0apadap kaObul anyy Kepek:

paMaJIbIK CUCTEMAaJIapblHBIH TYpPYKTYY KECWJMII TYPKYKTOpYy YYYH - TYPKYKTOpPAYH
y3YHIYTYHYH YETHHJIETH 3H KOTOPKY MOMEHT;

TENKUYTYY TYPKYKTOP YUYH — TYPYKTYY KECHJIMIITHH Y3YHAYTY OOIOHYA 3H >KOTOPKY MOMEHT;

OMp YBIMYBUITAH, PKHHYM Ooll ydy Oap Mamblyanap y4yH — Meepaery MOMEHT, OUpOK
KOJIOHKaHbIH Y3yHJIyTYHYH YUTOH OUp OeJyTryHe YeHHH CO3y/raH KeCUIMIITErH MOMEHTTEH KEM IMEC;

TYUYHIOPIOH THIIIKAphl KYKTOMIOPAY KaOblUl anyydy ¢epMmanap[blH KbICBUITAH YCTYHKY
aJIKaKTap >KaHa KOHCTPYKLMSUIBIK TaKTajap Y4YH — aJIKaKTbIH MaHEIWHUH y3yHIYTYHYH OPTO YYTOH
Oup OemyryHIery 53H »OrOpKy MOMEHTHHE, AalKaKThlH CEpIUITUY KeCWJIOereH YCTyH Karapbl
3CENTOOCYHOH AHBIKTANAT;

UUWITEH TEru3/MKKe Jal KeJIreH CHUMMETPHUSCBIHBIH OMp ory 06ap, AOIIIONYY THPOeUTYY
KbICBUITAH ©36KTOp aHa KEeCHJIMIUTep Y4yH — 3-Tabnuuanarsl (Gopmysaiap MEHEH aHbIKTaJlraH
MOMEHT;

CUMMETPUSHBIH KM Ory Oap IIapHHUPAYY YuTapbhl aHa KECWIMIITepH Oap KbICHUITaH
TasgK4yajap YYYH OSKCLIEHTPUCHUTETTEpIUH JcenTenareH MaaHuiepu  Mer JK.4 Tabnuuma MeHeH
AHBIKTAJIBIIIBI KEPEK.

7.30 TypyKTyy KECHIHIITHH OOpOOPIOH THIMIKAPKBI-KBICBUITAH 3JIEMEHTTEPUHIUH CHMMETPHS
TEru3AUTMHE Jajl KeJIreH 3H XKOTopKy UHKeMAYYnyry (Jx > Jy) TerusauruHae UinuiareHe MOMEHTTHH

apakeT TerM3AMTUHEH TYPYKTYYJIyTr'yHa 3CenTee TOMOHKY (hopMysa O0I0HYA KYPTy3YaYLIY Kepek:
N

C(oyARyyy

MBIHAA ¢ — 7.31-TIyHKTTYH TajantapblHa bUIAHBIK ACETITENYYIy KOMOK YOHIYTY;

<1 (54)

@y— 7.3-MyHKTTYH TaJanTapblHa bUTAHBIK 3CENTENYYUy KOMOK YOHIYTY.
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3—-tabnuma

Canplutelpmaiyy O36KTYH apTTyy HHKeMIYYIYTYHIery 3centesireH M MaaHuiepu
SKCHECHTPUCUTET — —
tremenyy Mmax A <4 A24
m<3 M:MZ:MW—%%MW—MJ M=M;
m-3 m-3
3<m<20 M=M, + x(M . —M,) M =M, +— x(M .. —M,)

MBIHJIa Mmax — ©30KTYH Y3YHIYTYH/IArbl 3H )KOTOPKY UHMITYY MOMEHTH;
M1 — 636KTYH y3yHIYTYHYH OPTO YYTOH Oup OOIYTYHI® 5H JKOTOPKY HHHMIYY MOMEHTH,
6upok 0,5Mmax TaH KeM IMeEC;
M — popmysa OOrOHYA aHBIKTAITaH CAJIBIILITHIPMANTYy SKCLIEHTPUCUTET
m M., A
(Nw, )

DckepTyy - bapasik yaypnapaa, M > 0,5Mmax KaObLT aJbIHBIIIBI KEPEK

7.31 (54) bopmynanarsl ¢ KOMOK YOHIYTY aHBIKTAJIBIIIBI KEPEK:
CANTBIIITHIPMATYy M X < 5 9KCHEHTPUCUTET MaaHWIIEPH, TOMOHKY (opMyia O0r0HYA

__B

" 1+om,

MBbIHJIA  )kaHa [ — 4-Tabnuiia 60r0HYa KaObLT allbIHTaH KOMOK YOHAYKTap;

4_tabnuma

KeMex 4oHIyKTapApIH MaaHUIICPH
Kecunumtun Typnepy o ydaypaa B yaypna
my <1 1<mx<5 Ay <A Ay > Ac
N
AdubIkTap 0.7
i | 2
I’“ 'T‘“ T 0,65+0,05my 1 1—[1— (o_}x
ly ’ r 1- (0,35 - 1 ’
g : 1-0322 J <232 1}
3. A IR Y57 0,05m, =2 J '
%_Jj . ,__;Fr_. . ! ‘]1 '
OOJITOHIIO
J2/J1<0,56=1
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4 — mabauyanvin ascol

Kemek 4oHIyKTapAbIH MaaHUJIEPH

Kecunumtun typaepy o yuypaa B yaypna
my <1 1<mx<5 Ay <Ac Ay > Ac

€3

|
v - 0,6 0,55+0,05my 1 Vol o,

TopJiiop MeHeH

(mankamap
MCHEH) Tyroxrap

4-tabnunaza KaObLT albIHTaH OCJITUIIeD
Ji, J2 - y — y KeCWIMIIMHUH CHMMETpHsSI OTYHA KapaTa THEUICNYYJIYTYHe japallla YOHypaak
’KaHa KUYHUPIIK TeKUEICPIUH HHEPIUS MOMEHTTECPH;

(¢ - MaaHUIIEPH @y yaypaa Ay = Ac = 3,14 \/E/R .

D ckepTyy— Topaopy (ke miaHkamapsl) O6ap KbICBIITaH ©36KTOP YUYH « XaHa f§ KOMOK YOHIYKTapbIHBIH
MaaHWIEPH ©36KTYH Y3yHIyry OOIOHYAa SKHIEH KEM 3Mec apasblk Auadparmanap OOJITOHAO TYIOK KECHIHMIITEP YIYH
KaObIT aJbIHBIIIBI KepeK. boinboco e3ekTepayH adblk KOMITABPIyy KECHIMINTEP YIYH OenruieHreH ko3ddunnueHTrep

KaObUT aJIbIHYyTa THHHUII

calpIIThIpMaNyy My > 1 0 3KCLEHTPUCUTETTUH MaaHWIIEPU, TOMOHKY (opMyIia 60I0HYA
1

c=——"-—""— (56)
1+m,p, ! @,
MbIHIA @b — [.15-myHKTTYH kaHa E THpKeMecHMHWH TajanTapblHa BUIAWBIK DKM JK€ aHIAH KOl
KBbICBUITaH AJIKAKTap/bIH OEKUTYYJIOpY Oap yCTyHIa KapaTa aHbIKTAJITaH KOMOK YOHIYTY;
TYIOK KeCHJIMIITED YUYH ¢ = 1.0;

5<my<10 ¢opmyna G0rOHYA CANBIITHIPMATYY SKCIEHTPUCUTETTHH MaaHHIIEPH YIYH
c=¢5(2—0,2my) + c10 (0,2mx —1) (57)

MBIHIA C5 My = 5 6onronao (55) Gopmymacer MeHeH, aim 3Mu Cio My = 10 Gonronao (56) Gopmyacer
MEHEH aHbIKTaar.

CanpliuTtelpMaiyy My SKCLEHTPUCUTETTH aHBIKTOOJ0, dCenTenreH My MOMEHTH TOMOHKYIoi
KaObUT aJIbIHBIIIBI KEPEK:

MOMEHTTHH apakeT TEeTU3JUTUHE TEPHEeHIUKYJISpP KbUIBIIYYAaH OCKUTHUITEH JIOIIIONYyY
KBICBUITAH Y4YTapbl 0ap ©360KTep YYYH MaKCHMAJyy MOMEHT Y3yHIYKTYH OPTOYO Y4YTOH OHup
OemyryHe (OMpoK ©36KTYH y3yHIyry OOIOHYA 9H YOH MOMEHTTHH >KapbIMbIHAH KEM IMEC);

Oup yuy KbICBUIBIN, SKMHYHU Y4y OoIll O0JTOH CyHIypMaiap Y4YH — ka0yyJarsl MOMeHT (OUpok
CYHIYPMaHBIH Y3YHAYTYHYH YYTOH OWp OONYryHAe >kalramkan OelymMIe MOMEHTTEH KEeM 3Mec).

|E
Yuypparel niikemayynykre A, > A, =314 ™ ¢ KOMOK YOHJIyTY allllloOro TUHUIIL:
y

TYIOK KECHJIUI ©30KTOp YUYH — OUPAUKTED;
CUMMETpPHUSHBIH 3KM Oy Oap KOIITapBIyy KECWIMIIMHUH ©36KTepy Y4YyH-(opMyja MEHEH

26



KP K4 53-01:2024

AHBIKTAJI'aH MaaHUJICP
_ 2 (58)

2
1+5+,/(1—5}2+16(MXJ

# \_Nh

max

MbIHIA 5:47";,0 —(3,+3,)(An? =2+ 0,156$/1§;Jt —~0,4333 bt?,

Oyx sxepe bi, ti — THemenyyyryHe jxapaiia, Tyypachl kaHa KECHIIMILITH Naiijia KbUITBIH Ta0aKTapablH
KOOHJIYTY;

h — ankakTapblH OKTOPYHYH OPTOCYH/arbl apaJibIK;

O6up cummeTpus ory Oap KOIUTaBpJyy >KaHa TaBp KECHWJIMINTEPHU YUYH Koddduuuenrrep C
(K .1) dbopmyna MeHEH aHBIKTAJITaH MaaHUJICPJICH AIlIIOOT0 THHHIIL.

7.32 (Jy<Jx xaHa ey # 0) UiiKEeMCH3IUTH 3H a3 TETU3UKTE UHUITCH, Ax > Ay 00JITOH 60pPOOPIOH
TBHILIKApbl KbIChUIraH 3yieMeHTTep (49) Qopmynacel OOIOHYA SCENTENUINN KEpeK, OIIOHIOW 3ie
¢dopmyna OoroHUa OOpPOOPIOTO KBICBUITAH ©36KTOpP CHIAKTYY MOMEHTTHH apakeT Teru3JAUrMHEH
TYpPYKTYYJIYKTY TE€KILIEpET

N <1 (59)
AR 7,
MBIHJA @ — /.3-IyHKTTYH TaJanTapblHa bUTAWBIK KaObLT aJIbIHTAH KOMOK YOHIYTY.

Ax < Ay OOJITOHZI0, yUyp/la MOMEHTTHH apakeT TerM3AUTHMHEH TYPYKTYYJIYKTY TEKIIepyy Tajarl
KBITBIHOAMT.

7.33 Uiinnyydy Teru3IMKKe Hapaienlyy TerM3UKTE jKalralikaH TOpjop MeHeH 00pOop/IoH
TBILIKAPbI KBICBUIraH 030KTepe (49) dopmyrna 60IOHYA >KaIIbl ©30KTYH TYPYKTYYJIYTYH 3CENTO6]10H
THIIKApbI, aiipeiM OyTakTap (3) ¢opmyna OoroHYa OOpOOPIOTO KBICBUITAH ©36KTep KaTapsl
TEKUIEPHIINIIN KEPEK.

Ap Oup OyTakTarsl y3aTachblHbIH OarbITTajraH Kyd MOMEHTTEH OamTan KoulyM4a Kyd MEHEH
AHBIKTAJBINBl Kepek. y-y (1 Tabn.), oryHa NEepHeHIWKYJSAp TETH3AUKTE WHHMIreHae Oysl KY4TYH
MaaHHCH TOMOHKY6# (opmynamap OoroHua aHbKTanyyra THHHI: Nag=M/b 1- xana 3-tunrepmeru
KECHJIMIITEP YIYH,

Nag=M/2b — 2 kecwnmumn Typy Y9yH; X-X OryHa MHEpICHIMKYJSAP TETHU3AUKTE WHHITCHJIE
3-typaery kecwuil yuyH, Nag = 1,16M MomeHTHHEH TapThuiran Ky4 (Oyn sxkepae b - OyrakrapabiH
OKTOPYHYH OPTOCYHJIarbl apajblK).

[Tnankanapsl 6ap 60pOOPIOTO KBICBUITAH/AAH THIIIKAphl 6TMO ©30KTOPAYH alpbiM OyTakTapbl
MOMEHTTEH TapThill KY4Y-apaKeTTH aHa OyTaKTapiblH HII XY3YHAOIY ke LIapTTyy TyypacblHaH
MUWITYYCYH 3CKE allyy MEHEH OOpOOpIOH THIMIKAPHI KBICHUITAH AJIEMEHTTEP KaTapbl TYPYKTYYIIyTyHa
TEKIICPUIHIIN KepeK (KecuOereH (epMaHbIH ajJKaKTapbIHIAM), OMIOHION 3Jie YIIyJa YeHEeMIEp/IHH
7.36-TIyHKTY.

7.34 DKM HETW3TW TETU3IUKTE KBICBUTyyra jXaHa HUWIYYre Iyymiap OOJITOH Y3TYJITYKCY3
TyTal Jay0anayy e30KTepAYyH TypYKTYYIyTyH 3CENTeo, 9H KOTOPKY HHKeMCH3AuK Teru3auru (Jx > Jy)
KaHa CUMMETpHs TerM3IUTH Jall KelIreH ydypla TOMeHKY ¢opmyia OOlOHYA KYPIy3yJylly Kepek

N4 (60)
(oexy ARyyc

MBI @, = ¢, (0,63 +0,44/c)
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MBIH/Ia @y (.27-TIyHKTTYH TajanTapblHa bUIAHBIK aHBIKTAJBIIIBI Kepek, ¢opMynagapaarsl m
’KaHa A THEMeNyYIYTYHe jkapamia My kaHa Ay MEHEH, an MU ¢ - (.31-yHKTTYH TamanrtapbiHa
bUTAMBIK.

bupgeit smec Tekyenepun Oap KOIUTaBPIYY KECWIMIITHH ©30KTOPY YUYH Mef,y=7My
KeNTUPUITECH CAIBIITHIPMAaTyy 3KCICHTPUCUTETTH dcenTeene 1 kemek doHayryH JK.1 tabnwia
00r0HYa 8-TUNTETH KECUJIHII YUYH aHBIKTOO KEpeK.

Orepae Mefy<My, Oomco, anga (60) GopmynaHbl KOJIJOHYY MEHEH 3CENTO66H ThIIIKaphI,
e,=0 ampmm, (49) xana (54) dopmynanapabl KOIAOHYY MEHEH KOIIyMua TEKIIEPYY >KYpry3yJyury
KEpeK.

CanplmThlpMallyy SKCICHTPUCHTETTEPANH MaaHWIepu ¢GopMyliajap MEHEH aHBIKTAJBIIIBI
KEpeK:

A
m, =eXWi KaHa M, =e—— (61)

cx cy
MpiHIAa Wex xkaHa Wey — X-x jKaHa -y OryHa CaJIbIUTBIpMadyy »3H KbICbUIraH Oysa Y4YyH
KECUJIMIITEPUH KapIIbUIbIK MOMEHTTEPH.

Orepae Ax > Ay 601co, anaa (60) dhopMytacklH KOJIJOHYY MEHEH 3cenTeere komrym4ya ey = 0
anyy MeHeH (49) hopMysiaHbl KOJIJOHYY MEHEH KOIIyM4a TEKIIePYY XKYPry3yIyLly Kepek.

Orepae 3H KOTOPKY HHKEMCH3AMKTUH Teru3auru (Jx>Jy) cUMMeTpusi TEru3AuruHe aaji
kenbece, My THH CENTENTeH MaaHUCHH 25%Ke KoOOUTYY Kepek.

7.35 DKM HEru3ru TEru3AMKTE KbIChUIyYyra jKaHa MHWIyyre Qyyuiap OOJrOH KU Hapauieayy
TETU3IUKTE TOpiopy Oap, y-y OryHa KapaTa cUMMeETpusutyy (7-cypeT) 5KM TyTalgyOanayy
OyTakTapAbIH 6TM6 ©36KTOPYHYH TYPYKTYYJIYT'YH 3CENTOO aTKapbUIbIIIBI KEPEK:

Kambl 30K YYYH - 7.27-yHKTTYH TajanTapblHa bUTalbIK, €y=0 anblln, TOpIopayH
TEru3JUTMHE Napaienlyy TETU3IUKTE;

aiippiM OyTakTap yuyH - (49) xana (54) dopmynanap OOrOHYA KEMWITETHK KBICHUITaH
SJIEMEHTTEP KaTapbl, MbIHJA ap Oup OyTaKkTarbl y3aTachIHBIH OarbITTaldraH Kyd My MOMEHTHHIETH
KY4TYy 3CEMKe alyy MEHEH aHblKTanyyra Ttudum (7.33-myHKTTY KapaHb3), al 3Mu My MOMEHTHH
OyTakTapAblH OpPTOCYHJAA ajapJblH MHKEeMHC3AMIMHE Kapama Oenymrypynet (srepae My HyH
apakeTTepu OyTakTap/blH OMPUHUH TErM3IUTHHIE O0JICO, aH/la aJl TOJYTy MeHeH Oys OyTakka eTKeH
JIeTl  JCENTeNMIIN Kepek). ANpbIM OyTakTapIblH WHKeMAYYIYTYH (49) yuryn dYeHeMmIepauH
8.11-myHKTYHYH TajanrtapblHa bUIAHBIK GopMyia OOIOHYA ICENTOee10 aHBIKTOO Kepek, (54) dopmyna
0O0I0HYA HCENTOO16 - TOPAYH TYHYHAOPYHYH OPTOCYHIAarbl MAKCHUMAIIYy apasiblk OOrOHYA.

7.36 BopOOpmOH THIMIKAPKBI-KBICBUITAH ©30KTOPAYH OWPHKTHPWITEH IUIaHKaJlapblH JKe
TOPJIOPYHYH 3ce0u yuryn deHemaepand 7.9 skaHa 7.10-myHKTTapbIHBIH TaJIallTapblHA BIIAWBIK, KU
MaaHMHUH 4YoHyHa Oapabap OONroOH TyypachblHaH OarbITTadraH Kydke: VIIyJ YeHEeMJEepAuH
7.8-yHKTYHYH TajanTapblHa BUIAWBIK OSCENTENTeH YCTYHAYH HWII Ky3yHAery Q TyypackiHaH
OarpITTanTaH KYdyHe ke Qfic, MApTTyy TyypachlHaH OarbITTalraH KYYyHO BUIAWBIK aTKAPBUIBIIIBI
KEpeK.

@aKT >KYy3YHIOTY >KbUIBIIIYY Ky4y IIapTTyy KYYTOH YOHYypaak OOJIrOH ydyp[a, Speke KaTapsbl,
60pOOPAOH THIIKAPKBI KBICHUITaH JIEMEHTTEPAUH OyTaKTapbl TOP MEHEH TYTAIITHIPbUIBIIIBI KEPEK.
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7-cypeTr — Dku TyTam aydanayy OyTakTaH TypraH 6360KTyH 6TMO KECHIIUIIIH

TasiHbI4 06JIYKTOPY

7.37 KuIMBUICHI3 JIOMINONYY TasHBIYTAPBIH OOpOOPIOIITYPYydy TOLIOHAYIOp MEHEH,
TaHTEHMK jKaHa 6Te YOH peaKIisuiapaa-TeH CaIMaKTYyJIyK TasHBIYTAPbIH KOJI00 aCTHIHAA OaChHIM/IbI
Oupaeit 6GeMyImTYpYY 3apbul OOJTOHIO KOJMAOHYY Kepek. JKalmak e TOTOJIOK KBIMMBUILYY TasHbIuTap
YCTYHAYH e (epMaHblH TYPYKTYy TasHbIYbIHAA TMaiga OOJroH TOPU3OHTANIBIK KY4YTOPIOH
OoIoTYyNIyIly KepeK OOJTOH ydypiapla KOJIJOHYIyury Kepek. JKanmak KelMbUINYy TasHbIYTapAarsl
cypyayy kemek uonayry 0,3 ke Gapabap, kaTokTyk TasHbIuTapza - 0,03 ke 6apabap kaObLI abIHAT.

7.38 TenaeMm TasgHBIUTAPBIHBIH [WIMHAPAWK IIApHUpJIEepUHACTH (mardanapbiHaars)
KBICBUTYYHY 3cenTeeny (Oerrepaun 6opOopayk Oypuy TuiireHjae, ara 6apadap ke aHaaH )oropy /2
O0JITOH yuyp/ia) TOMOHKY (hopMyiia O0rOHYA aHBIKTAJIBIIIBI KEPEK

F

<1 (62)
1,25rIR .7,

Oyn xepne F — tasiHpruka 0achiM (Ky4);

I kaHa | — THemenyynyryHe xapaiia, pagiaycy *aHa TOIICOHYH Y3yHAYTY;

Rip — Oyn ueHemaepAuH |-TaONUIIACKIHBIH TalanTapblHA bUIAWBIK KaObUIT allbIHTAH THITHI3
TURYY/OTY KEPTHIUKTYY KBICBUTYyTa OOJDKONTYY KapIIbUIBIK.

7.39 KaTokTopy AMaMeTPIUK KbICYY 3CENTOO YUYH TOMOHKY (hopmyiia O0r0HYA KYPTY3YIYYTe
THURUII

_F g (63)
ndIR, 7.

MBbIH/1a N — KATOKTOP/AYH CaHbl,

d xana | - KaTOKTYH AMaMeTpH jkaHa y3YHAYTY;

Red — Oy yeHeMaepAMH 1-TabIMIACKIHBIH TalaNTapblHA bUTAWBIK KaObUT aJIbIHTaH KAaTOKTOPAYH
SPKHUH THHYYIOTry AMaMETPaJIbIK KbICHUIBIIIBIHA ICETITENTeH KaPIIbLIBIK.

8 BoJot KOHCTPYKIHUAJAPBIHBIH 3JIECMCHTTCPHUHHUH 3CCIITHK Y3YHAYKTAPbI

Kammak ¢epmanapabiH 3J1eMEeHTTePUHMH ’KaHa OallJIaHBIIUITAPABIH 3CeNTeJreH
y3ynayry

8.1 Xanmak ¢epManapablH aHa OalTaHbIITAPABIH lef SIEMEHTTEPUHUH SCENTUK y3YHIYTYH,
(dhepManapIbIH KaluyblIalll TOPJIOPYHYH IJIEMEHTTEPHUH KOIIIOTOHO0, S-Tabnuia 0oroHYa KaObUT anyy
KEpeK.
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8.2 ®epma termzaurunaeH N1 skara N2 (N1 > N2), KbICyy KydTepy apakeT KbUITaH JIEMCHTTHH let
ACENTHUK Y3YHIYTYH (8-cyperT, B, T) hopmyiia O0rOHYA ICETITOO KEPEK.

I, = |1[o,75 +0,25 &J (64)
Nl

Byn yuypna TypykTyynykrty 3centee N1 KydyH KOJIJIOHYY MEHEH XKYPIy3yJIyLly Kepek

5-tabnuna

DcenTrK y3yHAYTY let
TastHbIY DIV
. YKAHTBIK PAY
VY3aracblHaH WYY OarbIThl Oamka
AJNKaKTapAbIH | THPOOUTOPIYH
DIIEMEHTTe-
’KaHa TastHbIY
PUHHH
TUPOOUTOPIYH
1 depmaHbIH TETrH3AUTHH/IC: | I 0,8l
a) 1, 6-mo3umMsAAa KOPCOTYITOHAOH Oarika
bepmanap yayH
©0) TOp  DJIEMEHTTEpUM  alKaKTapra l1 1 0,911
OCKUTIIITEH >Kanrbi3 Oypy depmanapbl xKaHa
dbepmanap yuyH
2 @epma TEru3IUrMHE  NEPHEHIUKYISP | | |
1 1 1
OarbITTa (pepmMa TErM3AUTHHEH):
a) (¢epmamap yuyH, 2, O-mo3unmsga
KOPCOTYJITOHOP/IOH THIIIKAPHI
0) TOp DSJEMEHTTEpPUH aJKaKTapra OEKUTYY I, I, 0,914
MeHeH KaOblk mpouiIAepAeH  JKacairaH
aJIkakTapsl 0ap depmanap yuyH

S5-Tabnuiaga kaObu1 anbiHTaH Oenruiep (8-cyper):

| — ¢epmMaHBIH TETHU3AWTHHICTH O3JEMEHTTHH TEOMETPUSIIBIK Y3YHAYry (TYHYHAOpAYH
00pOOPIIOPYHYH OPTOCYHIArbl APAJIBIK);

l1 — depmMaHbIH TETrH3AUTHHEH KBUIBIIIYYIaH OCKUTHITeH TYHYHIOPAYH OPTOCYHIArbl apaibIK
(bepmanapapin ankakTapsl, aTaiblH OalIaHBINTAp, AlTKaKKa MIHPETHITEH YXHKTEpP e Oypoosop

MEHEH OEKHTIIITeH HHKeMCH3 xKa0yydy TakTaiap x. 0.)

8.3 bupu-Oupn MeHEH OHMPHUKTHPWITCH KaWdbUIalll TOPAYH JJIEMEHTTEPHHHUH JCENTHK
y3yHAyTyH (8-cypeT, 1) KaObL1 anyy Kepek:

(dbepMaHbIH Teru3guruHie-GpepMaHblH TYWYHYHYH OOpOOpyHaH ajaplblH KECHUJIUIIKEH
YeKUTHHE YeUnHKH Oupzeit apanbikta (ler= |); hepMaHbIH Tern3qUrHHEH: KbIChUITaH JIEMEHTTEP YUYH
— 6-Tabnuia 60rOHYa;

YOIOJITaH 3JIEMEHTTEP YUYH-TOJIYK T€OMETPHUSUIBIK y3yHayKka Oapadap (ler= I1).

8.4 DnemeHTTEpAMH OMp OypuTaH KECHIMIIMHUH WHEPIHS PAIHyCTapHI I

I xe 0,91 Gapabap O0OJrOH 3JIEMEHTTHH O3CENTEIreH Y3yHAYry (MbiHZA | — KaKBIHKBI
TYWYHIOPIAYH OPTOCYHAArBl apaNIbIK) — MUHUMAIAYY (I = imin);
Oamka ydypiapaa — OypuyTyH OTryHa CalbIITBIpMaNyy, (GepMaHblH TETHU3IUTHHE

NEPIEHANKYIISP K€ mapauiesb (y3yHyHaH HAHIreH OarbITKa kaparia i=iy ke i=ly).
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8-cypeT — DieMeHTTepAnH O0JDKOIIYY Y3YHAYTYH aHBIKTOO YUYH (pepma TopIIopyHyH
cxemaapbl (OenTriIepy YUyH S-TaOauIaHbl KapaHbi3).
a — Y4 OypuTyy THPOeUTep MEHEH; 6 — )KaHTBIK TUPOOUTYY; 6 — Y4 OypuTyy IIIPEHTelIb MCHEH,

2 — Y4 OypuTyy >KapbIM-)KapThlIal )KaHTBIK TUPOOY; 0 — KaldbLIalll,
a) g,
N, Ne 4 T

P

9-cypet — Teru3aukreH dpepMa aaKakTapblH OOJDKONYY Y3YHIYTYH aHBIKTOO CXeMaJlaphl

a — dhepMaHbIH cxeMachl; 6 — epManapIbIH OPTOCYH IArbl OalIaHbIII cXeMachl (YCTYHOH

KOPYHYIII)
6-Tabnuna
Konnoouy snementu 6ap dpepmaHbiH
Top sreMEeHTTepUHUH KECHIUITHHUH TY3YITyIITy TETU3AMIMHEH ICCTITHK Y3YHIYK lef
YOIOJITaH UIITeOCreH | KBICHUITAH
DKM 3JIEMEHT TeH Y3TYJITYKKe ydypabauT | 0,711 Iy
Konmoody »3jeMeHT Y3ryATYKKe ydypauT jKaHa
(acoHKa MEHEH KarTajar: ) 0,7l1 | 1,4l
KapaJiblll )KaTKaH IEMEHT Y3TYJITYKK® y4ypadauT;
Kapajblll KAaTKaH d3JEMEHT Y3TYIATYKKe ydypara
»kaHa (pacOHKa MCHEH KallTalll'aH; 0,711 - -

6-Tabnuiana kabbL1 abpiHTran Oenruiep (8-cyper, n):

| - bepma TyiiyHYHYH G0pOOpYHAH 3JIEMEHTTEPIUH KECHIIUIINHE YeHIUHKN apasibIK;
|1 — DJIeMEHTTHH XKaJIbl FTEOMETPHUSUIIBIK Y3YHIYTY.

MellKMHANKTYY TOP KOHCTPYKIMSJIAPAbIH 3J1eMEHTTePHHHUH JCeNTeJreH y3yHayry

8.5 bup OypuTaH KBICBUITaH KaHa YKYKTOJIOOT'OH JJIEMEHTTEPIUH KECHIIUIITCPUHUH JCEITOO
y3yHIOyTy lef *kana wHepiwst paguycy | HHKEMAYYIYKTY aHBIKTOOM0 7-Tabjuia OOrHYa KaObLT
AJIBIHBIIIBI KEpEK.

WiikeMayyayYKTy aHBIKTOOMO Kairbl3 OypuTaH 4YOKJTaH JJIEMEHTTEPHUHHH lef 3cenTenreH
y3YHIYKTaphl JKaHa | aillaHyy panycy KaObUT aJIbIHBIIIbI KEPEK:

aNKakTap Y4yH - /-tabmuna OoroHua; 10, a, A, € - CYpeTYHO BUIAHBIK KaWybLIall >KaHTHIK
TUPOOUTOp YUYH:

OerTuH Term3auruuie - lg y3yHayryHa skaHa imin aiilaHyy paguycyHa 6apadap;
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KBIPJIBIH TETW3IMTMHCH-AJKaKKa OCKUTYY TYHYHIOPYHYH OpPTOCYHIArbl apajblKKa >KaHa
OCTTHH TErH3IUTHHE Mapauielib OOJITOH OTyHa Kapara Ix nHepuus pagunycyHa 6apabdap OOJNTOH KaHTHIK
THPOOUTYH L4 TONYK reoMeTpusuibiK y3yHayryHas; 10, O, B, I CYpOTKe bUIAHMBIK )KaHTBIK THPOOUTOP
YUYH y3yHIyryHa lqg s»kana uHepuus imin paauycyna Oapabdap;

) é)

@)
> p—
T >
=)
14
|

10-cypeT — a, 6, B MEMKMHAUKTYY TOPUYOJIOPYHYH CXeMaaphl - YEKTeIl OeTTepae Jajl KeNTUPUITEeH

In

TYWUYHIOp MEHEH; T, [I, € - YeKTelll OeTTep/ie Aall KeATHpUiIOereH TyiYH1op MEHEH

7—tabnuna

DneMeHTTep let I
Ankakrap: .
cypettep 6oroHua 10, a,6,8 Lm  Imin.
cypettep Ooronua 10, r,1,e 1,4 b 3Ke ly
JKaHTBIK THpOOUTED: .
cypertep 6oronua 10, 6,8,r ud lg :mf"
cypetTep 6oroHua 10, a,1 ud lac imf”
cyperrep 6oronua 10, e Iq i
Kepunwmenep:
cypetrtep 6oronua 10, 6 0,8l. Imin
cypetrep Goronua 10, B 0,65l. Imin

MbIHA lgc — 8-Tabnmuiiara piTalibIK AJBIHTAH JKAHTHIK THPOOUTYH IAPTTYY Y3YHIYTY

Ud — 9-Tabnuiia 60IOHYA aNbIHTaH JKaHTBIK THPOOUTYH ICENTENTreH Y3yHIyTYHYH KOMOK YOHIYTY

DckepTyynaep

1 10-cypet 6oroHua, a,11,e KECHIINII YeKUTTEPHUHIETH KaHTBIK TUPOOUTOp ONpH-ONprHE OCKUTHIIHIIN KEpeK.

2 10-cyperTery jkaHTBIK THPOOUYTep YUYYH, X AedOopMalMsiIaHTaH cxemMa OOIOHYA ICENTOeHY ICKEe alyy MEHEH
anap/ipl KbIp TErM3JUTHHEH KOIIyMYa TeKIIepYY Kepek.

3 10-cyperre kepuiMenep Y4yH lef MaaHucu TeHTakTanyy Oypurapsl.
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8—tTabnuma

Kongoouy anementn 6ap ¢pepmaHbiH

Top >eMEHTTEpUHIH KECWINIIVNHHAH TY3YIYITY TETU3IMTMHEH 3CENTHK Y3YHIYK lef
YOIOJITaH umredereH KbICBUITaH
OKHM 3JIEMEHT TeH Y3T'YITYKKe ydypaoauT l 1,614 0,8Lq

Konmoouy sieMeHT y3ryiTyKKe ydypaiT jkaHa dacoHka
MEHEeH KallTaJaT, Kapasblll >KaTKaH J3JIEMEHT Y3TYITYKKe

ydyparaH sxoK: 1,314 1,6l Lq
10, a-cypeTke bUTaiibIK KOHCTPYKITUSIIAp/Ia

10, n-cypeTke bIIAMBIK KOHCTPYKITHSIIAPIA (1'7?-'2’}5”)“ (1’5?['%|1n)|d ::d

9 ld ,0 14 d

yaypaa 1<n <3
yaypaa n>3

ONEeMEHTTEepIUH KECHJIMII TYHYHY KbIp TETH3AMIHMHEH

KBUIBIIITYy1aH OekuTHiareH (muadparMa MEHeH kaHa x. 0.) lg lg Iy

6yn Kepac |d — 10, a, 1 CYPOTKO BbUIAMBIK JKaHTaK TUPOOUYTYH Y3YHAYTY JKAHTBIK TUPOOUTYH Y3YHAYTY 10 a, I-
o ‘] m,min Id
CYPOTKO bUIAUBIK, N=——rue Jm,min JKaHa Jd,min — TUCHICJIYYJYTYHO JXapallla aJIKAaKTBIH KaHa KaHTBhIK

J g minl

d,min"m
TUPOOUTYH KCCUIIUINHNHHUH WHEPUUACBIHBIH 9H KUWYMHC MOMCHTTCPH.

9-tabnunga

I
S leMEHTTH AIKAKKA LLd MAaHUCH I_ yaypnza, bapabap
OekuTYyy n =
JeluH 60tan 160ka 160tan
60 YenH KOTOpYy
DJieMeHTTEepIn OOMIIOTO KalralliKkaH . imin
HIMpETHITEH  KHKTep,  Gypoosiop 2 re yenH 1,14 0,54+36T 0,765
(PKumeH KEM aMec) MEHEH i
daconmopcys 6 nan xoropy 1,04 0,56+28,8% 0,74
2Kanrs1z 6ypoo meneH acoHcy3 i
N neH kapabacTaH 1,12 0,64+28,8% 0,82

9-rabnunaa KaObLT abIHTAH OCITHIIED:

N - 8 — TabJUIAHbBI KApaHBbI3;

| — y3yHayTy, KaOBLIT ANBIHYYYY:

lg — 10-cyper Goronua, 0, B, T; |4 — 8-Tabnuua 6oronya (31ementrep yuyH —10, a, 1 cypeT OoroHUa).

DckepTyynep

1 n man 6ra YeHMHKY MaaHWUJIEP YIYH [Ld MAAHIJIEPH CHI3BIKTYY WHTEPIIOJIALNS MEHEH aHBIKTAJIBIIIEI KEPEK.

2 XXaHTBIK THPOOUTYH OUp YUyHA IMUPETYY apKbIIYy (HacOHKACHI JKOK ajKaKKa e OypooJiop MEHEH, all SMU SKUHIH
yuyH ¢aconka apkeutyy Oekutyyne 0,5(1+ pg ra 6apabap OekuTYY KepeK; KaHTHIK TUPOOUTYH KM yuyHa (acOHKaap
apKbUIyy OeknuTKeHze - g = 1,0.

3 10-cypeTKe bUIalbIK KAHTBIK THPOOUTOPAYH YUTAPbI, IpEkKe KaTapbl, pacoOHKACHI3 OEKUTHIIMIIHN Kepek. By yaypaa
anap KepuiMere )aHa alkakka )KaHThIK THPOeYTY OOWIOTO jKairalikaH MIMPETUITeH TUTHIITEp KeOypoosiop (3KuacH
KEM 3MeC) MCHEH OCKHUTHIITCHJE, [ld KOMOK YOHIYKTYH MaaHHCHH "2re yeiinH" MaaHucu OOroHYa can GOroHYA KaObLI
anyy Kepek. AnapjblH y4TapbiH Oup Oypoo MEHEH OCKUTKEH/C |4 KOMOK YOHIYTYH MaaHHCHH 7-TaOiHLara bUIaibIK les
MaaHUCHH dcenTeo e “PacoHcys 6up 6ypoo” caObl 60I0HYA anyy Kepek, g opayHa 0,5(1+ pg).
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8.6 A4 = le/i sxanrei3 TeH KanTtanayy OypuTaplaH KbICHUITaH jKaHa YOIOJraH HHAKEMAYYIYKTY
aHbIKT000 8.5-nyHKTTa aiThuIOaran yuypiapaa lee OypduyHYH 3CENTHK y3yHIYTy KaHa ajapibiH |
uHepiys paaunycrapbl 10-tabnumara xana 11-cypeTke bUIaiibIk KaObUT aIbIHBIIIBI KEPEK.

XKanteik THpeeuTepay (acoHAOP MEHEH OCKUTYYAO JKAHTBIK THPOOUYTOPAYH JCEITENreH
Y3YHAYTYHYH KOMOK YOHAYKTaphl 2-tabmumara 9-ackepryy OOIOHYA aHBIKTAJBINIBI  KEPEK.
[InpeHrenbauH JIEMEHTTEPH YIYH ICENTEIreH Y3YHIYKTaphl lef skaHa | MHEPUHUS PagryCy HETH3ru
YKAHTBIK TUPOOUTOP YUYH J1a aHBIKTAJIBIIIBI KEPEK.

8.7 lnadparmManbIH AUAaroHAIABIK KECHIIMIIKEH JIEMEHTTEPUHUH Oup OypuTap/iaH dCenTeNrexH
Y3yHAYKTaphl, arepe OUp 3JIeMEHT KbICHUIBIIN, SKUHYUCH KEPHIUIT Typca, AUaroHaIbIH Y3YHAYTYHYH
apbIMbIHa Oapadap, aj MU ICENTENTeH UHEPLHUS PAIUYCy | = Imin JCT albIHAT. DTrepae KU 3JICMEHT
T€H KbIChUIraH 00JICO, aH/ia ACENTENTreH Yy3yHAYK 3JIEMEHTTUH TOJYK Y3yHAyryHa Oapabap, aj sMu
I = ix.

8.8 8.6 xaHa 8.7-myHKTTapjaa kKapajnOaraH ydypiiapaa >Kalrbl3 TEH KanTalayy OypdrapiaH
JKacallraH TasHBIYTAPJBIH TOPJIOPYHYH DJIIEMEHTTEPUHUH OCENTHK Y3YHAYTYH JKaHa alapJblH
WHEPLUSIHBIH 3CENITUK PAINyCTaPhIH aHBIKTOO0 TOMOHKY IIAPTTAPABI ICKE allyy 3apbLi:

arepie ©36K yuTapbl OOIOHYA TaHa OCKUTHIICE, ICENTENreH y3yHAYTY F€OMETPUSIIBIK, al MU
3CEMNTENreH HHEPIHS PAIUYCY | = imin;

arepAe ©30K OHWp JKaHA ODKUHYM TEKYCHWH TETU3IUTHHIE OCKUTWIYYYY YCKHUTTCPIANH
KBUTBIIIBIHA TOCKOOJ OOJITOH apalbIk OEKUTKHUTEPre 39 00JICO, 3CENTENTEH Y3YHAYK OCKUTKHUTEPAHH
OPTOCYHJIAarbl MAaKCUMAJIIYy apaJibikka Oapabap, aji SMH HHEPIHUSHBIH ICCNTEITeH panuycy I = imin;

10-Tabnunma

TasHBIYTHIH 2JIEMEHTTEPU le i
11, a-0 -cypeT OoroHYa ajKakTap Im Imin
JKanTbIk THpOOUTED: lg Imin
11, @, 2, 0- cypeT GoroHYa (>kaHTBIK TUpeeuTep P1 xkaHa P2
11, 6, 6- cypet OoroHuYa; wutime 2, 2, 0 (KaHTBIK THPOOUY P3) la I
Kepunmenep:
11, a, 6, 2, 0-cypeT GoroHYa 0,91, Imin
11, 6- cyper GoroHua I Imin

DcKkepTyy-— 2, ¢ uniiMe OOFOHYA KAHTBIK TUPOOUTOP YUYH lef 5kaHa i aHBIKTOO OOIOHYA OEepUIIreH CyHyLITap Oup
YKAHTBIK THUPOOY KBICBUIBIIN, SKUHYUCH KEPHWITEH yUIypra THEIIenyyY.

11-cypet — lllpeHrens TOpyHYH cxemasiapbl

a — THPOOUTYH OPTOHKY O6JYT'YHYH YETHHHH TETU3IUTMHEH OCKUTUITYY4YY KAHTBIK THPOOY MEHEH;
O — TasTHBIYTBIH OPTOHKY OOJIYTYHYH YETHHUH TETH3IUTHHEH JKaHTHIK THPOOUTY OCKUTIIECTCH;
6 — TasTHBIYTBIH OPTO 0OIYTYHAe AuadparMachl )KOK; & — TATHBIUYTHIH TOMOHKY OOIYTYHI® POMOIYK
TOpIyy nuadparma MeHEH; 0 — ¢ — TaTHBIUTHIH TYOYHAO Y4 OypuTyy Top nuadparma
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arepie OPTOHKY OCKHTKHYTEp JKalirbl3 TEKUYCHHWH TETM3IUTHHIC TaHa OCNTHIICHTeH
YEKUTTEPIUH KbIMMBLUIBIHA TOCKOOJ 0O0JICO, ICENTUK Y3YHIYK aKbIPKbl OCKUTKHUYTEPAMH OPTOCYH/Iarbl
apaJibikka 0apabap KaObLJT aJlbIHAT, aJl SMU HHEPLUSHBIH 3CENTHK PAIHyCy | = Ix;

Orepae Oup OpTOHKY OEKMTYY OMp raHa TEKYEHUH TETM3IMKTE KBIHMBUIBIHA TOCKOOJ 0O0JICO
KaHa OCKUTIIITEH ©30KTY Oupaeil sMec Y3yHAYKTarkl Oenykrepre Oesce, aHaa ©30KTYH
TYPYKTYYJIYTYH 3KH OJy TeKIIEpYY Kepek:

a) OCKUTHJITEH YMEC TEKYCJICPINH TeTH3IUTHHIIE, | = Ix MHEPIUSIHBIH 3CCNTUK PAIUyCy MEHCH
aKBIPKbI OCKUTKHUYTEPIMH OPTOCYHIATHI apaliblkka 0apadap 3CEeNTHK Y3YHIYKTY allyy MCHEH;

0) MHEPIMHBIH 3CENTHK PaAUycy | = imin MEHEH, apajblKk OCKHTYYAOH aKbIPKbl OCKHUTYYre
YeUMHKNA MaKCHUMAJIIyy apajbIkka 6apadap y3yHIyKTa.

8.9 TyTrykTepayH jke Koml OypuTapiblH 3JEMEHTTCPHUHHUH 3cenTelreH lef y3yHmyry xana i
WHepIUs paauycy 'Kammak QepmanapibplH jKaHa OalIaHBILITAPABIH CENTENTeH AJIEMEHTTEPHHUH
y3yHIyTy" O6JIYMYHYH TajlaliTapblHA bUTAMBIK KAOBLT AJIBIHBIIIBI KEPEK.

CTpyKTypaJblK KOHCTPYKIHSJIAP/ABIH 3J1eMEeHTTePUHHMH 3CeNTe/reH Y3yHAyry

8.10 CTpyKTypasblK KOHCTPYKIMSIIAP/IBIH HKAaJIIbl JIEMCHTTEPUHUH lef dcenTeNreH y3yHayryH
11-rabGnuia 60r0HYA KaObLT allyy Kepek.

WiikeMayYAYKTY  aHBIKTOOJO  CTPYKTYpPQJIBIK  KOHCTPYKIMSUIAPIBIH — KECHIIMIITEPHHUH,
AJIIEMEHTTEPUHUH WHEPUMUSACHIHBIH PAJUMYyCTaphlH TOMOHKYAOH KaObLUI alnyy Kepek: HWHWIYYHYH
NEePICHIUKYIISAPIYY K€ Tapajliellb TeTH3UTHHE KapaTa KbIChUIraH-UHHIYY4yY dJIeMeHTTep YuyH (I = ix
xe 1 = ly);

Oamka yaypiaapaa - MUHAMAILYY (I = imin).

TYpKYKTOpAYH (THPO6YTOPAYH) 3CENTENreH Y3YHAYTY

8.11 TypyKTyy KECWIMIYY THPOOUTOPAYH TYPKYKTOPYH K€ TENKUUTYY TYPKYKTOPIAYH alpbiM
OOITYKTOPYHYH 3CENTENreH lef y3yHIyry TOMOHKY (opMyJia OOIOHYA aHBIKTAJIBIIIBI KEPEK

ler =l (65)

MBbIH/A | — TYPKYKTYH y3yHAYTY, aHbIH ©3YHY6 0OJyTY ke KaOaTThIH OMHHUKTUTH;

L — DCENTENTeH Y3yHIYKTYH KOMOK YOHIYTY.

8.12 TypKYKTepayH »*aHa TYPYKTYy KECHWIHIIYY THPOOUYTOPIYH 3CENTENreH y3yHIYTYHYH
KOMOK YOHAYKTAphl ajapJblH yuTapblH OCKHTYY MIapTTapblHA jKaHa >KYKTOMAYH TYPYHeO jKapaiia
KaOBbIT aNbIHBIIIBI KepeK. BeKUTYYHYH >kaHa >KYKTOMIYH TYPYHYH alWpbIM ydypiapel Y4yH caH
MaaHwiepH 3.6 - TabnuIana KeATHPUITreH

8.13 Typkykrepre purenfepau Karyy OEKUTYy MEHEH paMaHblH TETU3IUTHHIE TYPYKTYY
KECHJIUIIIMHJIETH TYPKYKTOPIYH CENTHK Y3YHAYTYHYH LI KOMOK YOHIYKTaphl dKOTOPKY TYHYHIAOPIYH
Oupel KYKTOJIYITy MEHEH SPKHH jKaHa dpKUH dMeC pamainap Y4uyH 12-tabmuianarsl gpopmynanap
apKBUTYy aHBIKTAJIBIIIBI KEPEK;

(67) bopmymnanarsl 6up KabaTTyy pamanap xana (68), (69) xxana (75) hopmynanapbiHaarsl KeI
KabaTTyy pamManap Y4yH TOMOHKY K€ KOTOPKY JOIINONYY PUTEIIepId TYPKYKTOPre OCKUTHIIUIL
typrauzaa, p =0 xe n =0 (Ji) = 0 xe Js = 0), katyy Oexutyy menen p = 50 sxe n =50 (Ji = 0 xxe Js = 0).
Mpeaa (67) dopmynanarsl | KOMOK YOHIYKTY dKUTe Oapabap KaObUT albIHAT KaHa dPKUH paMKayiap
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yayH (68), (69) xana spkuH 3Mec pamkamap yuyH (75) dopmymanapsl KeHOKOWIOMITYPYIyIIY
MYMKYH (12-TaOJIuIaHbIH 631646 yuypliapblH KapaHb3).

H/B>6 kartbimer Goaroumo (MeiHma H - kem kabGaTTyy paMaHbIH Kailbl OMHHUKTATH, B -
paMaHbIH Tyypachl), HETM3re¢ KbBICBUITAH KypaMIbIK ©36K KaTaphl OYTYHIOH paMaHbIH JKaJIIbI
TYPYKTYYJIYTYH TEKIIEPYY KepeK.

8.14 JXoropky TyityHIaep Oupieil smec KYKTONTOHAe >kaHa OapIblK Mambl4ajapAblH YCTY
OoroHYa Ka0yyHYH KaTyy JHCKH K€ y3aTachlHBIH KETKCH OailylaHbIITap OONTOHIO0 MMAapaTThiH OUp
Ka0aTTyy OpKHH pPAMKAChIHBIH TETH3JUTUHICTH OH KOI JKYKTOINTOH TYPKYKTYH JCENTElreH
Y3YHIYTYHYH | KOMOK YOHAYTY TOMOHKY (OpMYyIia OOIOHYA aHBIKTANIBIIIBI KEPEK:

(78)

MbIHIa 4 — 12-Tabnuua OOKOHYA 3CENTENTeH TEKIICPWIMI JKaTKaH TYPKYKTYH JCENTHK
Y3yHAYTYHYH KOMOK YOHIYTY;

Jc xana N¢ — THemeNyyJmyryHe jkapamia KEeCHUJIUIITAH WHEPIHS MOMEHTH JaHa KapasibIll
JKaTKaH paMaHbIH H KOTI KYKTOJTOH TYPKYKTOry Kyd;

> Ni, >.Ji - Dcenree apakeTTepHHHH KaHA KapaJblll )KaTKaH paMaHbIH 0apbIK TYPKYKTOPYHYH
YKaHa TOPT YCKTEIl paMaHbIH KECHIIMIIITEPUHUH HHEPIIMS MOMEHTTCPUHHH CyMMAch! (ap OMp TapanTaH
SKHJICH);

Oapapik apakeTTep Ni TEKIICPHIIUI JKaTKaH TYPKYKTO KYdY KEITHPICH XYKTOMIOPIYH OIIOJ
9J1e alKaJIBIIIBIH/IA TAOBUTBIIIBI KEPEK.

11-tabnuna

CTpyKTypaJIbIK KOHCTPYKIMSJIAP/IbIH 2JIEMEHTTEPU DcenTuK y3yHAYTY lef
1 2 xana 3-no3unusuIapaa KepcoTYIroHIOpA6H ThILIIKAPbI |
2 KecunOeren (TyiiyHmepae y3yJI06reH) ankakTap jkaHa TOTOJIOK JKe 0,85l

MIAHIP (HOPMACKIHAATBl TYHYHIYY 2JIEMEHTTEpPre IIMPETHI TYWYHTO
OCKUTHIITYYUY aJIKaKTap

3 Tyiiyaaepre Oup Tekde MEHEH OCKWTHITCH a3 OypuTapiaH:
a) DJIeMEHTTepau OOMIOTO JKaWramkaH IMPETHITEH JKUKTEp IKe
oypooiop (axuaeH keM smec) l/imin Gonron yaypa.:

90ro ueiinn I

90101 120ra ueiina 0,91
1201an 150re yeinH (TOp AIEMEHTTEPU YUYH T'aHa) 0,75l
150nen 200re yeitnH (TOp 2IEMEHTTEPU YUYH raHa) 0,71

6) l/imin 60r0HYa OHp OYPOO MEHEH:
90ro yeinH |

9010H 120ra yeiinu 0,95l

1201an 150re yeinH (TOp AIEMEHTTEPU YUYH T'aHa) 0,85l

1501en 200re yeiinH (TOp DIEMEHTTEPU YIYH TaHA) 0,8l
MbIHIA | — 3JIEMEHTTHH TeOMETPHSIBIK Y3yHAYTY (CTPYKTYpaJbIK KOHCTPYKUHSCHIHBIH TYHYHIOPYHYH OPTOCYHIArbl
apanblk).
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8.15 PamaHbIH TErM3IUTMHAECTA TENKUYTYY TYPKYKTOPAYH £/ AllpbIM yYaCTOKTOPYHYH ACENTHK
Y3YHIYTYHYH KOMOK YOHIYKTAPBIHBIH 3 TUPKEMECHHE bIJTAHBIK aHBIKTOO KEPEK.

bup xabarTyy eHIYpYIITYK HMapaTTapAblH paMaHbIH TEIKUYTYY TYPKYKTOPY YIYH AL ICETITHK
Y3YHAYKTYH KOMOK YOHYKTapbIH aHBIKTOOI0:

KOHIILY TYPKYKTOPIYH KYKTOO JapaKaChIHbIH JKaHa KaTyyJIyTYHYH TaaCUPHH 3CKe andoo;

TYPKYKTOPAYH alpblM y4acTOKTOPYHJAA y3aTachlHAaH OarbITTAIraH KY4TOpAyH 5H YOH MaaHU
Oepyydy KYKTOMIOpPAYH KOMOHMHAUMsIaphl YYYH TraHa TYPKYKTOPAYH OCENTENIreH Y3YHIYT'YH
aHBIKTOO, JKaHA AJILIHTAaH MaaHWJIEp >KYKTOMIOPAYH Oalika KOMOMHALMSUIAPHl YUYH KOJIOHYIYILY
MYMKYH,;

KOIl aphllITyy pamajiap Y4yH (3KM JK€ aHJaH Kell apbluTapbl 0ap) OapAblk TYPKYKTOPIYH
YCTYH Oailioouy >kaHa KypyJIMaHbIH MEHKUHIUKTYY MIIMH KaMChI3 KbUIyy4y >Ka0yyHYH HHKEMCH3
JIMCKU K€ Y3YHYHaH KEeTKEeH OaiaHbIITapbl OOJITOH y4ypAa PUTeIEepAUH JACHIDIIUHIE KbIIMbLICHI3
OCKUTIITEH TUPOOUTOPIYH Y3YHAYTYH dCEeNTEreH1el TYPKYKTOPAYH SCENTHK y3yHIYTYH aHBIKTOO;

oup Oackbrutyy TYpkykTep yuyH lo/li < 0,6 sxana Ni/N2 > 3 mapTrapsiH CakTOO MEHEH jKaHa
13-rabnumara pUIAiibIK 4 MAaHUJICPUH KAObUT aJIbIHBI3.

12—-tabnunga

Pamastapnap y4yH N >xaHa p keMex
YOHIYKTaphl
bom pamanapasl acenreo [ KOMOK YOHIYKTY
aphIITYy
CcXeMajlapsl aHBIKTOO (pOpMyJIasIaphbl
OupaphIITYy KOIapbILITYy
k=2)
bomr pamaiap
0,38
u=211+—— (66)
n
n_‘]slc n:k(nl+n2)
3.1 k+1
n+0,56
= |—— (67
“=\n+oaa ©"
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12-mabauyanvin ynanowvicol

Pamanapriap yuyH N kaHa p KeMeK

38

YOHJLYKTaphl
Bou pamanap sl U KOMOK YOHJIYKTY AHBIKTOO
ACETITOO CXeMajaphl (bopmynanapsl apHittyy
OupapsIITYy KOIapbIITYy
k=2)
Bbomr pamanap
JKoropky kabar
3l _ 2K(n,+n,)
yaypran<0,2 RN k+1
~ (p+0,68)\/n+0,22 _ Il (b, + p,)
J0.68p(p +0,9)n+0,08)+0n " | P~ 2J. p =%
' J (68) OpTo kabar
g 1 n_Js|C :2k(n1+n2)
.‘N Iv v v v Jol k+l
s g Ist | 7 ? p= I, k(p1+p2)
t | sz . - =
% J‘Jr f‘ J”Jc 2e | 2J 1 P K1
: : yuaypzaa n > 0,2
4
t t _ (p+0,68)yn+0,22 TeMeHKY Kabat
Jpn(p+0,9)+0,In i 20, +n,)
(69) n= J 1 kK+1
Ji
P= 20 p=—k(pl+p2)
¢ k+1
u=215 192 7 0,03<n<0,2
n
0,28 p=0
=201 (71) n>0,2
n
— (p + 0763) 72)
O3rede y4ypiap - \/ p(p " 0,9)+ 01 n=>50 0,03<p<50
=121 |MH022 gq 0,03<n<0,2
n+0,08
p=>50
yzw/“:’zs (74) n>02
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12 — mabruyanvin asevi

Pamanapnap yuyH N ’kaHa p KeMeK
YOHIYKTapbl
bour pamanapel (4 KOMOK YOHIYKTY aHBIKTOO
3CEIITOO CXeMajlaphl (bopMmyanapsl apBIITYY
OupaphIITyy KOIAPBILITYY
k=2)
bom smec pamanap
cL l JKoropky kabar
2 ' n = nNg; n=ni+n;
K P=0,5p P =0,5(p1+ p2)
Oprto kabar
®x R — : -
N IV IV _ [1+0,46(p+n)+0,18pn n= g,s ni; n_—ooés(( nl:nzg
}1 1+ 0,93(p+n)+ O,7lpn p — M pl p ] pl p2
J,s s I (75) Temenky kabat
b/ X
g Jll § 34 2 4 L
n=0,5ng; n =0,5( n1+ny)
P=P1 p= pit+p2
4
1+ 0,46n
= |————— 76 =0
# \1+0,93n (76) P
Oszreue yuypia
PR _/1+0,39n (77) -
# 2+154n p

12-rabnumana kaObUT anmbIHTaH Oenrmneenep: Jsi, Js2 u Ji1, Ji2 -TeKIMIepuiyyqy TYPKYKTYH KOTOPKY >KaHa TOMOHKY
yYTapbl MEHEH KA ALl TYpPraH PUrelIepIHH KeCHIHIINHAH HHEPLH MOMEHTTEPH;

Je, |c — THEIIENYYIIYTYHS Kapaliia KeCHIUIITHH HHEPIHS MOMEHTH XaHa ChIHAIYYdYY TYPKYKTYH Y3yHAYTY;

I, I, | — pamanbIH apbInrTapss;

K — apbImITapbiH CaHbI;

Jale _Jsole - Jigle

" Py P2

SR Iely
DckepTyyniep
1 Bomr xemaphITyy pamMaHbIH 3H YeTKH TYPKYK YUYH D KaHa N MaaHWIEPHHAE {4 KOMOK YOHAYTYH OHpapHIITYyy
paMaHbIH TYPKYKTOPY KaTapbl aHBIKTOO KEPEK.

2 (75) dopmyiazna Oup xabatTyy OMp apblITYy pamaja p *xaHa n Oup/ieil KaObLl abIHAT:
p="in
Je

[ _.r:'-’

sl

8.16 Mmapartel OoioTo OarbITTanraH (paMaHBIH TETH3AWTHHEH) TYPKYKTOPAYH DCENTHK
Y3yHIIyTY paMa TeTHU3AUTHHEH JKBUIBIITYYAaH OCKUTIITCH YEKUTTEPIUH (TYPKYKTOPIYH THPOOUTOpY,
KpaH alIbIHIAarkl YCTYHIAp jKaHa dYaTBIPYYKTYK ¢epManap; OaiylaHbIITApasl JKaHA PUTEIIEPIN
OCKHUTYY Y4YYH TYHYHAOD M.y.C.) OpPTOCYHAArbl OWpAEH apajbIkTa KaObUT aJbIHBIIIBI KEpeK.
Dcenrtenred y3yHIYKTapbl TYPKYKTOPAYH YUTapblH OCKHTYYHYH HII XKY3YHAOTY apakeTTEepUH ICKe
aJITaH HCENITUK CXEMaHbIH HETM3MHJIE aHBIKTOOTO %KO0JI OepuiIeT.

8.17 TpancnopTep rajepessapblHbIH JKaJMaK TasHBIYTAPBIHBIH OyTaKTapbIHBIH 3CENTHK
y3yHIYTY OUpeii KaObLT alIbIHBIIIBI KePEK:
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raJiepessHbIH  y3aTachlHAH KETKEH OarbIThIHAA-THPOOUTYH OWNWMKTUTH (0a3aHbIH TYOYHOH
(bepMaHbIH ke YCTYHAYH TOMOHKY aJKAKThIH OI'YHA YCHHH), aJlapJIbIH Y4TapblH OCKUTYY MIapTTapbiHA
Kapaia TYPyKTYy KECHITUIITHH THPOOUTOp YUYH Ja aHBIKTAJIraH KOMOK YOHIyTyHa KOOOHUTYIIeT;

TyypacblHaH KETKeH OarbiTTa (TasHbIYTBIH TETU3IUTHHIE) - TYHYHIAOPIYH OOpOOpIOpyHYH
OpTOCYHAArbl apajiblK, MbBIHJA TAAHBIYTBIH KaJIbl TYPYKTYYJIYry XaJllbICBIHAH HETU3IC KbICBUIT'aH
JKaHa YCTY 0ol O0JITOH KypamJIbIK 030K KaTaphbl TEKIIEPHIIUIIN KEPEK.

8.18 KpIchuiran *aHa 4OIOJTaH 3JEMEHTTEPAMH UUKEMIYYIYT'YHYH deHeMaenreH dekturu K

TUPKCMCECCHUHC BIIAWBIK KAOBLUT QJIBIHBIIIE] KCPCK.

13—-Ttabnuna

TYpKYK ydacTory y4yH 4 KOMOK YOHAYKTaphl
TYpPKYKTYH KOTOPKY Y€TUH OCKHUTYY TeMeH J2/J1 yuypaa, 6apabap
LapTTaphl 0,1 nen 0,3 xo 0,05 ten 0,1 re JKOTOPKY
YEHUH YEHUUH
Bomr yuy 2,5 3,0 3,0
Y4y OypysymiTad raHa OCKHTHITCH 2,0 2,0 3,0
KbIMBIICHI3, JOMITIONYY TasHBIUTYY Y4 1,6 2,0 2,5
KbIMbIICHI3, OypynyliTaH OEKUTHITEH YUy 1,2 1,5 2,0

Oyn sxepae li; Ji, N1 — THenmenyynyryHe skapaiia TYPKYKTYH TOMOHKY YYaCTOTYHYH Y3YHIYTY, KECHIMIITHH UHEPIHSL
MOMEHTH *aHa OyJI y4aCTOKKO TaacCHp 3TYY4Y Y3yHyHaH KeTKEH KYd;
I2; J2, N2 — omron siie, TYPKYKTYH )KOTOPKY y4acTory.

9 Uiiniyyuy sKaHa KbICBUITaH 3JIEMEHTTEPAMH 1y0aayajapabliH sKaHa aJIKaK
TAKTAJAPbIHBIH TYPYKTYYJYI'YH TeKIIEPYY

YeryHaapasiz aAybaauanapbl

9.1 YerynaapablH aybamdanapblHbIH TYPYKTYYJIYT'YH KaMChI3 KbUTyY YUYH O€KeM/106 Kepek:
nyOanuaHblH OYT OMMMKTUTHHE KOKOJTaH TYypachlHaH OarbITTalraH HETM3IH KbIpiiap;
TyypacblHaH OareITTaliral HErU3ry ’KaHa y3aTachlHaH OareITTairaH Kbipiap;

TyypachlHaH OarbITTajiraH HETW3TW JKaHa OPTOHKY KbICKAa KbIpJIap »aHa Yy3aTacblHaH
OareITTairal Kblp (OPTOHKY KbICKa KbIpJIap KbIChUITAHAJIKAK MEHEH y3aTachlHaH KbIpJapbIH OPTOCYHA
KaNTralThIPbUIBIIIBI KEPEK).

AnKakTap MEHEH 4YeKTell TyypachlHaH KETKEH HEru3rM HWHKEMCU3JUKTEPANUH KbIpJaphl
OPTOCYHJa JKaWramkaH THK OypuTyy nAyOamua Oenykrepy (IUlacTMHaiap) TYPYKTYYJIyKKa
JCENTeNMHUIINA KepeK. MBpIHIa TeKIIepuwiIyydyy JKapTakThIH 3CENTeNreH eadyemuepy Oomyr
TOMOHKYJIOp CaHaar:

a — TyypachlHaH OarbITTaJraH HETU3TH KbIPJIapAblH OKTOPYHYH OPTOCYHJIarbl apajiblK;

hef — my0Oanapia acentuk OuitnkTuru (12-cypet) npokaT npoprIAeprHEeH TY3YJIT6H yCTyHIapaa
- MYKHU TErepeKTepAuH/OypyaylITapiblH OallTaablITapbIHBIH OPTOCYHJArbl apaibIKKa, TyOaljblH
TOJMYK OMWMKTUTUHACTH MIHUPETUITeH yCTyHIap/a, >KOTOpKy OekeM OypoosIopJoTy ajKakTap apKbUIyy
OMPUKTHPWITEH YCTYHIApAa-yCTyHAYH OFyHa O5H JKaKblH aJIkak OypYTapbIHBIH OpPTOCYHJArbl
apaJiblkKa, uitnires npoduinnepae (13-cyper) - TerepekTepIuH YeTTEPHHUH OPTOCYHAATBI apaJIbIKKa;

t — myOanabIH KaJbIHIBITHL.
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9.2 YceryHaapabiH ay0aaiapblHbIH TYPYKTYYJIYTYH 3CENTOO YblHAAYyy abanblHbiH (O, 7 KaHa
Oloc) OapbIK KOMIIOHEHTTEPUH 3CKE aJIyy MCHEH JKYPIry3YJIyIIy Kepek.

¢ KOMOK YOHIYT'YH O3CKe ayjbactaH, OpYTTO KECHJIHMII OOFHYA MaTCpUAIIBIH CEPIUITHY
UIITOOCYHYH OOKOMOJIYH/Ia O, 7 KaHa Oloc YBIHAIYYJIAPBIH ICENTOO KEPEK.

9.3 Ksicyy ubiHanmyycy "mmoc" OENrucd MEHEH KaObLl ajblHTaH JTyOalablH OOKOJIAYY
YETMHHH KaHa 7 OPTOYO KAaHbIMA ChI3BIKKA 33 YbIHATYY (opMyJaiiap OOIOHYA ICETI TSN KEPEK:

M
o= I y (79)
_Q
T= (80)

MbIHIa N — 1y0aIbIH TOJYK OMHUKTUTH,

M sxana Q - OeJyMAYH HYUHAECTH MOMCHTTHH J>XaHa TyypachblHaH OarbITTaliraH KYYYHYH
OpPTOYO MAaHUCH,

srepae OelyMAYH y3yHIYTY aHbIH 3CENTeNreH OMHUKTUTHHEH 4oH Ooico, anna M »xana Q
O0exyMayH OuiiukTuruHe O6apabap y3yHIyry MEHEH OUp Kblillla YbIHAJITaH y4acTOTy YUYH 3CENTeIHIIN
Kepek;

srepae 0eIyMIyH HUKMHIE MOMEHT K€ TyypachblHaH OarbITTallraH Ky4dy OSITHHU ©3repTce, aHaa
aJIapIbIH OPTOYO MAAHUCHUH OIIOJ 3Jie Oenrn MeHeH O0eTyMaYH Oup OOTYTYHI® ICENToo KEpeK.

Tonromtypyirad 4blHaJyy acThIHAArbl AyOaijgarbl Oloc JKEPTUIMKTYY UbIHAIYY Iy
yeHemaepauH 7.13 xana 15.38-myHKTTapbIHBIH TaJlaNTapblHA bUIAKBIK aHBIKTANBINIBI Kepek (yr = 1,1).

YoronraH ajgkakka TONTOLITYPYJTaH >KYKTOM KOJJOHYJITaH OOTyMIep]e YblHaIyy abaabIHbIH
9KU TaHa KOMITOHEHTU OMp yOaKTa 3CKe albIHBIIIBI KEPEK: O jKaHa 7 KE Oloc JKaHa 7 .

JyOannapabiH TYpyKTYyyJayryH Tekuepyyne (81) ¢opmynaHblH con TapaObIHBIH MaaHWUJIEPU

0,9vc yuypma A <38xaHa yc yuypma A, > 3,8.6010HUA allNaraH ycTyHAapAa OMp TapanTyy agkak

KUKTEP KOJJOHYIYIIY KEpeK.

a ) 9
. s pe——t— 8
1 A T P 7 Gty
I‘ J]
E b tl £ 3| = < E &

z £
-«

L ‘ J - | c— o —

12-cyper — KypamIbIK yCTYHIYH 3CENTHK TyOar OMHUKTUTH

| |
: b’
) Sl

13-cypet — Uitunren npodunaepivH TyypachblHaH OarbITTA/ITaH KECHIIUIITEPAUH CXeMaslaphbl
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9.4 ®dopmyna (29) maprrapel aTKapeUITaHAa, AyOaJablH IIAPTTYy HHKEMAYYJIYTY

MaaHuIepieH A, = hTEf % amimaca, YCTyHAYH AyOallbIHBIH TYPYKTYYJIyTyH TEKIIEepPYy Tajamn
KBUTBIHOQMT:

3,5 — 9KM TapanTtyy ajJKak XKUKTepH O0ap yCTYHIapAa )KePrHIIUKTYY YbIHATYY 00J100C0;

3,2 — owwoi 311e, OUp TapanTyy allkak >KUKTepU MEHEH YCTYHIap/a,

2,5 — Dku Tapantyy ajkak KUKTEpU Oap YCTyHJapla XEPriIMKTYy YbIHAITYY OOJTOHJIO.
Mpebinga 9.10; 9.12-xana 9.13. 9.5 nyHKTTapAbpIH TajanTapbiHa bUIAWBIK TYYpacblHAaH KETKEH HETHU3TH
UHKEMCHU3JIMK KbIpJapbl OPHOTYIYITY Kepek. CHMMETPUSIIBIK KECUIIUII YCTYHIAPBIHBIH TYypachbIHAH
KETKEH HETM3TH MHKEMCH3IUK KbIpJaphl MCHEH raHa OCKeMJICNITeH, )KePTUIMKTYY YbIHAIYY (Gloc = 0)

JKaHa JyOalblH IAPTTYYy WHKEMIYYIYry A, <6 >KOK GOJroH ydypiaa TypyKTYyJdyTyHYH 3ceOu

TOMOHKY (hopMyIia 60I0OHYA KYPry3YJIyIly Kepek

\/(alacr)2+(flfcr)2 ly, <1 (81)
MBIH/IA Yc — YUIYJI YeHeMaepAnH [ Tupkemecu 60roHYa KaObLT AJIBIHIaH KOMOK YOHIYTY;
C« R,
o, = FEn (82)
R
7, =10,3 1+ 0’726 = (83)
M A et
(82 ) ®opmynana ccr KOMOK YOHIYTYH KaObLT alyy Kepek:
HIMPETUIITEH YCTYHAAp YuyH-14-Tabnunaga KeMeK YOHIYKTYH MaaHHCHHE jKapalia:
l4-Tabnuna
o <0,8 1,0 2,0 4,0 6,0 10,0 >30
Cer 30,0 31,5 33,3 34,6 34,8 351 35,5
s=p2 () (84)
“Th, Lt

MbIHAAa Df xaHa tf — THemenyyayryHe jkapaiia, YCTYHIYH KBICBUIT@H AJKAKTBIH Tyypachl jKaHa
KOOHYTY;

15-Tabnuiiara pUTalbIK aJBIHTAH 3 - KOMOK YOHJIYTY; JKOTOPKY OekeM Oypooiopy 6ap ycTyHaap
YIYH cer =35,2.

15-tabnuna

Yerynnap KbIchulran ankakTblH UIITOO MIAPTTAPBI B
Kpan angsiHarsuiap Kpan penbcTepu mMUpETUITEH 3MeEC 2
Kpan penbcTepu mmpeTuirexn 00
bamkanap TaktamapablH y3ryJTYKCY3 TassHbIYbl MEHEH o0
bamka yuypnapma 0,8
DckepTyy— Yororan aJkakka TONTOIITYPYJraH KYKTOM KOJJIOHYJTaH KpaH yCTYHAYY OeiayMaep Y4yH O
KOMOK YOHAYTYH dcenteonio f=0,8 kaObu1 anyy kepek
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(83) ®opmynana Ag =—1|—

MbIHIa 0 — jKapTakTapablH KanTanrgapelHbiH KnauHecH (Nef ke a);

L — KapTaKTBIH YOH TapaObIHBIH KHYMHECHHE OOJITOH KaTBIIIIbI.

9.6 XKeprumkryy usiHaLyy 60160r0HI0 (Oloc =0) xana 7 < 0,9Rs, At/Aw>0,25; 2,2 <1, <6
00JITOHI0 MaibIIMa JIeopMaIHsIapIbIH OHYTYIIYH 3CKE allyy MEHEH CHMMETPHSUIIBIK KECHITUIITErH
YCTYHIAp/IbIH y0aIIapbIHbIH TYPYKTYYIyTyH 9centeoe; 2.2 < A, < 6 hopMyJa 60r0HYa aTKAPBLIHIILIbI

Kepek
M

A
hzeft !
A, +a

MbiHaa o = 0,24 — 0,15(t /Rs)? — 8,5 -10°3( 1, -2,2)?,

R,7, <1 (85)

Oyn xxepae ). [ Tupkemecu OoroH4Ya KaObLI albIHBIIIBI Kepek, an sMu 7 (80) dopmynacel
0OIOHYA aHBIKTOO KEPEK.

9.7 Keprunuktyy 4ubiHanyy (Cioc # 0) OOJTOHIO TyypachblHaH KETKEH HETH3IHM KaTyyJiarblarap
MEHEH TaHa OCKeMJIEIreH CUMMETPHSUIYY  KECHJIHMINTETH  YCTYHAApAbIH  AyOajiapblHbIH
TYpPYKTYYJIYTYH 3cenTtee Gpopmyiia 00r0HYA KYPry3yIyyre THHHIIL.

2 2
( o Oloc j [ T j
o-cr+ O_Ioc,cr Tcr <1 (86)

Ve

MBIHJA Yc — Oy) YeHemaepaAuH [ TupkeMecH 00roHYa KaObLT aJlbIHBIIIBI KEPEK;

O, Oloc ; T- 9.2-TyHKTTYH TaJlaITapbIHA BUIAWBIK aHBIKTOO;

7er — (83) popmMyIia MeHEH aHbIKTaJIaT

Ocr U Oloc,er (86) opmytagars: MaaHHIIEPIH TOMOHIOTY161 aHBIKTAJIAT:

a) yuypaa ahef <0,8 ocr — (82) dpopmyna meHeH;

cR,
Olocer = ?a (87)

MbiHAa c1 — (84) dopmyna OoroHua scenrtenreH a/her KaThlbIHA JXKaHAa O MaaHWCHHE >Kapalia
LIIUPETHWITeH yCTyHAap Y4YH 16-Tabmuna OoroH4Ya KaObUl ajblHMaH KOMOK YOHJYTY, all IMH OekeM
Oypoosiopyy 6ap ycTyHaap y4yH - 17-tabnuma 6oroHya;

Orepze 4YOIOJITaH ajJKakK JKYKTedreH Ooico, anaa (84) dopmyrna 6oroHYa O KOI(DPUIMEHTUH
aHBIKTOOJIO Oloc )KaHa 7 TaHa ICKE aJyy MEHEH JyOalfbl 3CeNTee/10, KYKTOITOH YOIOJITaH alKaKTHIH
TYypachl jkaHa KaJbIHJBIThI THEIIENYYIYTYHO jkapaia Df jkaHa bf katapsl kaObuT abIHyyTa THHAIL;
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16-Ttabnunma

c1 Maanwuiepu, a/hef, 6apabap mMpeTUIITeH YCTyHIap YIyH
o <0,5 0,6 0,8 1,0 1,2 14 1,6 1,8 >2,0
<1 115 12,4 14,8 18,0 22,1 27,1 32,6 38,9 45,6
2 12,0 13,0 16,1 20,4 25,7 32,1 39,2 46,5 55,7
4 12,3 13,3 16,6 21,6 28,1 36,3 45,2 54,9 65,1
6 12,4 13,5 16,8 22,1 29,1 38,3 48,7 59,4 70,4
10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5
>30 12,5 13,7 17,0 22,9 31,0 41,6 53,8 68,2 83,6

17—-tabnuua

a/hes 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
c1 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
a) 4, /.r
B ’ = TH
. o %6 = & . : L7
11 = 771 H
&)é 66, uT - ! %(e; —
b ___l i
& ‘r -
D
S % & H [
i A B ™ b = LtH b
LR Stoe s T - :

14-cyper — Herusru nuiikeMCHU3IMKTUH TyypachblHaH OarbITTalITraH KbIpJapbl MEHEH OeKeMIenreH
YCTYHIYH CXEMAachl
@ — TONTOIITYPYJITaH KYKTOM, KbICBIITaH ajIkakKa KOJIJIOHYJIAT; 6 — OLLIOJ 3J1€, YOKJIraH Kypra

a - TONTOINTYPYJITaH )KYKToM F jkaHa KBICHUITaH alKakKa KOJIOHYJIAT, 6 — OLIOJ dJIE, YOKOJIraH
ankakka kapara 0) a/her > 0,8 xaHa oloc/c Kapata 18-Tabnuiiaga KOPCOTYIrOH MaaHWJIEPAEH KOIl,
ocr - hopmysia 6oroHYa

c,R
2 (88)

T 7
MbIHZIA ¢2 — 19-TabnuIiara blIaliblK aHBIKTAITaH KOMOK YOHIYTY;
(87) bopmyina 6oronua, MbiHIa a/hef > 2 yayH a = 2hef KaObLJT AJBIHBIIIBI KEPEK;
B) a/het > 0,8 sxaHa Gloc/c KaThimbl 18-TabnuIana KOPCOTYITOH MaaHUIIEP/ICH alllllaral yqypiaa:
ocr — (82) popmyna Goronua

Glocer — (87) dopmyma Goronua, 6upok (87) dopmynana xaHa 16-Tabnuiaza scenteone a
opayHa 0,5a anmaluTelpyy MEHEH

Bapnpik yaypaapaa, Ter 06yMIYH YbIHBITHI ©TYOMIOPYHYH HETU3UHE ICETITENUIIN KEPeK.
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18—tabnuma

a/nef YUIYH Gloc YEKTUK MaaHUJIepu Oapabap

y
CTyRAap ® o8 09 1.0 12 | 14 16 18 | >20
<1 | 0 | 0146 | 0,183 | 0,267 | 0,359 | 0,445 | 05540 | 0,618
2 0 | 0,109 | 0,169 | 0,277 | 0406 | 0,543 | 0,652 | 0,799
0 4 0 | 0072 | 0,129 | 0,281 | 0479 | 0711 | 0,930 | 1,132
HpCTHITCH 6 0 | 0,066 | 0,127 | 0,288 | 0536 | 0,874 | 1,192 | 1468
10 | 0 | 0059 | 0122 | 0,296 | 0574 | 1,002 | 1,539 | 2,154
>30 | 0 | 0,047 | 0,112 | 0,300 | 0,633 | 1,283 | 2,249 | 3,939
Aoropiy ObiIbI | || o401 | 0184 | 0378 | 0,643 | 1,131 | 1614 | 2,347
Oypoonopao
19-tabnunga
alher, <0.8 0.9 1.0 12 14 16 18 >2.0
14 taGauua
c2 | Gowomnua, 37,0 39,2 45,2 52.8 62,0 72.6 84,7
0.a. C2=Cer

9.8 Cummerpuslyy KECWIMIITEIM YCTyHAyH nyOaniblHIa, TyypachblHaH KETKEH HEru3ru
KbIpJIapJiaH THIIIKApbl, OOJIYMIYH dcenTenreH (KbICBUITaH) YernHeH hi apanbikra »KaWraiikaH Oup
Y3YHYHaH KaTyyJioouy Kblp MeHeH OekemuenreH (15-cypet), Oyn kbip Oemymay Oenym TypraH 3Kd
KapPTaKThl ©3YHYO ICENTEIUIIN KEPeK:

a) ¢opmyna OOlOHYA KBICBUIraH alKaK MEHEH Y3aTachblHAaH KETKEH KBIPJIBIH OpPTOCYHAA

KaWramrkaH 3-)KapTaKThl
2
o o, T
e 4| — / <1 (89)
o Olocert Tert Vert

crl cr

MBIHJIA )¢ YIIYJ YeHeMJIepauH | THpkeMecHHe blIaibIk KaObUT albIHyyra THHHIN, ajl SMHU O, Oloc KaHa
7- 9.2-TyHKTTYH TaJjlanTapblHa bUTAHBIK aHBIKTAJIAT.

Ocr1 KaHa Oloccr MAaHUJIEPH (POpMyJIaap apKblTyy aHBIKTABIIIBI KEPEK:

ydypaa oloc = 0

_ ATOR,
O-crl - (90)
1-h,/ -

hef '

7 hl Ry
a =—.|—,
MBIHJA A, " =
yaypaa oloc 7 0 kaHa u1= a/h1< 2
119

crl 1_ h =
%}f A%
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R
O-Ioc,cr& = (1124 + 0,47#1)1//2—2), (92)
2
MBIHJA Y =| 4 +—
H
— a |R
A ==]-r 93
TV E (93)
o
Bl .
HIEZ=l R B 4 L
’,I 4 v % E'Qb Q..x t
- Gt e !

T W77 ] z
6.-)§ G ! ?6" d 17
.
5 L q |2
\ J o ‘
— o)
<

15-cypet — TyypachslHaH KETKEH HETU3TH KbIpJIap ’kaHa y3yHyHaH KaTyyJI004uy Kblp MEHEH
OeKeM/IeNTeH YCTYHAYH AuarpaMmMachl

a — TONTOWITYpyJirad F »KyKTeM jkaHa KbICBUITaH alKakKa KOJIZJOHYJIAT; 6 — OLIO 3JI€,
YOI0Jranra; 1 — TyypacelHaH KeTKEH HErM3rd MMKeMCU3IUK; 2 — y3aTachblHaH KaTyyJI004y KbIp;
3 — KBICBUITaH aJIKAKTarbl XKapTak; 4 — 4YOoJraH ajJKaKTarbl )KapTak

Orepae a/hy > 2 Goinco, aHAa Ocr1 KaHa Oloc,erl ACENITOOO & = 2N1 KaOBLT AJBIHBIIIBI KEPEK; Terl
CHIHAJIBITT JKaTKaH >KapTaKThIH ©JYOMIOPYH ara aiMamTelpyy MeHeH (83) dopmyma OoroHYa
AHBIKTATyyTa TUHHIIL;

0) ¢opmyna OowHYA Yy3aTachblHAaH KETKEH KbIp MEHEH UYOIOJIraH alKaKThIH OpPTOCYHAA
JKalramkad 4-takra

2 2
U(l_ 2h1 / hef )+ Oloe2 + [LJ / <1 (94)
Ve o

O-crz O-Ioc,crz Tcr2
R
MBIH/Ia Oyr = 543 5 I—; (99)
05 M|
h

Glocer — 0 = 0,8 yuypna a/her karbimbiabiH Maanucua a/(Ne — h1) MaanucuHe anmmainTeipyy
MeHeH (87) dopmyna skaHa 16-Tabmuiia 60roHYa aHBIKTAIBIIIBI KEPEK;

Terz — (83) dopmynackl 00IOHYA aHBIKTABIN, ara TEKIIEPHIYYYY KAPTAKTHIH ©I46MIOpPY
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aJIMalIThIPbLIAT;

Oloc2 = 0,4 010c - KBICBUITAH aJIKaKKa XYKTeM TapTyynaa (15-cyper, a);

Oloc2 = Oloc - YOKOJITAH aJTKaKKa )KYKTeM TapTyynaa (15-cyper, 0).

Yc KOMOK YOHAYKTY YIIyJ yeHemaepaAuH /| TupkeMecu 60I0OHYA aHBIKTOO KEpEK.

9.9 XaprakTel 3 KoIIyM4a KbICKa TyypachblHaH KETKEH KbIpJIiap MEHEH OeKeMETeH e ajap/bl
y3aTacblHaH KETKEH KbIpra 4eiuH )KeTKUPYY Kepek (cyperl6).

byn yaypna, 3 - taktansl acentee (89) + (93) dbopmynamapbl O0orOHYA KYPry3yaylry Kepek,
aH/Ja a YOHJYTYH a1 YOHAYTY MEHEH alMallThIPyy KepeK, MBIHJIA @1 KOIIyHa KbICKa 4YeTTepJIuH
OKTOPYHYH OPTOCYHJIArbl apaiblk (cypeT.16); 4-miacTuHaHbl dcentee 9.7,0 TamanTapblHa BUIANBIK
KYPIY3YIYLIY Kepek.

9.10 AcUMMETpPHSUIBIK KECWINII YCTYHAAPbIHbIH (Kblilla ©HYKKOH KbICBUITAaH ajlKarbl MEHEH)
TYPYKTYYJIYTYHYH 3CE0M TOMOHKY O3TOpTYYJIOpAYy dcke aiyy mMeHeH 9.4, 9.6 + 9,8 myHKTTapbIHBIH
(dhopMyItanapbl 00FOHYA ATKAPBUIBIIIBI KEPEK:

TyypachlHaH KETKEH KaTyyJIyK KbIpJapbl MEHEH TraHa OekempenreH myOanmap yuyH (82) skaHa
(88) dopmynanapeiga sxkaHa 19-tabnuiiana het MaaHucu HEHTpPAIAyy OKTOH OOJTYKTYH 3CENTHK
(KpICBUITAH) YETHHE YEHMMHKH KU 3CEJICHIeH apaiblkka 0apabap kaObul albIHBIIIBI KEPEK.

alhet > 0,8 sxaHa Gloc # 0 6osroHI10 9.6, b skaHa 9.6, ¢ MyHKTTApbIHIA KOPCOTYIITOH KK ICEITOO
TEH Gloc /G MaaHUCHHE KapabacTaH KYPry3yJyyre THIHIII,

v
6/1

— = - T —.
?’_Mk’ Hi 6 = ‘ ;i/ i
o | (g a| ol 5
Sté . gsl
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16-cyper — TyypacbiHaH K€TKEH HETH3TH HHKEMCH3 KbIpJIaphl
(1), y3aTachiHaH KeTKEeH HHKeMCH3 KbIpiaphl (2) MeHeH OekeMenreH, 1y0anabiH 0enyryH
xaprakka (3) 6enmyydy, KbICbUITaH aJIKaKTarbl kaHa jKapTakKTarsl (4), YOIOJITaH aJKaKTarbl, OIOHI0M
3JIe KbICKa UiiKeMCcH3 KbIpiaphl (5) MeHeH OeKeMIeNTreH YCTYHIYH CXeMachl.

KbICBUITAH YOJKOM[® alralikaH KaldbUlall KbIpjap »KaHa y3aTachlHaH KETKEH Oup KbIp
MEHEH OeKkeMJIeNreH Ay0anaap YayH:

a) (90), (91) xxana (94) popmynanapeiaaars: 1/ her qun opayna ahy / 2hef aMaIITBIPBIICHIH,

hl

6) (95) hopmymanarst (0,5-h1/hef) opryna 1 ol
a

ef

o -0,

byn xepne a =
o}

MBIHJA Ot — OONYMIYH 3CENTeNreH YeKTepUHJIErM YeTKH 4YoroiraH ysiHanyy ("MuHyc" Oenrucu
MCHEH).

OHYKTYpYJTOH YoroJraH (KYKTOJIOOTeH) ajJkak OOJITOH ydypAa o *aHa 7 YbIHATYYJIapbIHBIH
Oup 1€ Me3TWiie Taacup 3TYYCYHI® TYPYKTYylykKka scenteeny (97) dopmyrna OoroHYA XKYpPry3yy
KEpekK.

9.11 DOrepae ycTyHayH MyOabIHBIH IIAPTTYY MUKEMAYYJIYTYHYH MaaHujiepu OoroHYa 3,2 JIeH
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amica, KbIMMBUILYY JKYKTOM OK OOJTOHIO ’KaHa YCTYHAYH AyOaslblHIa KbIMMBUILYY >KYKTeM 2,2
00JTrOHI0, YCTYHAAPABIH AyOanaapbl TyypacblHaH KETKEH MHKeMCHU3 KbIpjapbl MEHEH OeKeMJIeIHIIN
KepekK.

Herusru TyypachlHaH KETKEH KBIPJIap/AblH OPTOCYHIArbl apaibik A, > 3,2ne  2her xana

A,,<3,21€ 2,5 het ammooro tuiium.

9.4, 9.6 - 9.9-myHKTTapAarel TajanTapra bUIAWBIKTAITaH YCTYHAYH nybamsl 7.16, a xe
O-IIyHKTTYH TaJanTapblH aTKapyy MEHEH YCTYHIYH JKaJIbl TYPYKTYYJIyTr'y KaMCbhl3 KbUIBIHIAH I1apTTa,
KBIPJIApIbIH OPTOCYHATBI )KOTOpY/ia KOPCOTYITOH apajbIKTapasl 3Nef MAaHUCHHE YSHUH auryyra ol
OepuiieT, MBIHJIQH THILIKAPbI, KBICBUITAH alKaK YUYH lef /D MaaHuIepu ycTYHKY ankakka KOJJIOHYJITaH
KYKTOM Y4YH 2-Tabaunanarsl popmMyiianap MEHEH aHbIKTAJITaH MaaHUJIEPIEH allooro TUHHIL.

YoH KbIMMBUICHI3 TONTOIUTYPYJraH >KYKTOp KOJIJOHYJITaH JKEpliepre xaHa TasHbluTapra
TyypacblHaH K€TKEH KbIpJap OPHOTYJIYIIY KEpeK.

TyypacblHaH KETKEH KbIpjlap MEHEH raHa OekemjenreH AyOanjga anapAblH YbIIBII TypraH
06JIYTYHYH Tyypachl Dh KOLI CUMMETPHSUTYY KbIp YuYH KemuHze her /30 + 40 MM Oounyiny Kepek; Oup

IR
Tapanrtyy Kelp Y4yH - he/24 + 50 MM MM keM 3Mmec; ts KbIpABIH KanblHABITEL 2D, Ey KEeM 5Mec

0oJTyIIy Kepek.

YCTyHaapablH KanTalJapblH Iepo MEHEH AyOaira MIMPeTHITEeH JKaIrbl3 OypdurapaaH Oup
KAKTYy TyypacblHaH KETKeH HHKEMCH3 KbIpJIapbl MEHEH Oekempeere >kon Oepmier. MbiHaai
KbIpJIap/AbIH MHEpLUs MOMEHTH, AyOal/blH YETHHE S5H JKaKblH OeTHHEe Jaj KelIreH OoryHa Kapara
JCENTeNreH I, )KYNTAIlIKaH CUMMETPUSITYy YeTHHE Kaparanja kem 005100111y Kepex.

9.12 Ty6annpl Oup y3yHyHaH KbIpbl MEHEH O€KeM/100/10, KbIpJap/IblH KECHIUIITEPUHHUH 3apbLI
60JroH Js MHEpLUs MOMEHTTEPU aHBIKTANIBIIIBI KEPeK:

TyypacblHaH OareITTalraH Keipjaap yuyH-popmyia OoroHYa

Js:3hef t3 (96)

y3aTacblHaH OarbITTaldraH KbIp YYYH - aHBIH YEKTHK MAaaHWIEPHUH OJCKe allyy MEHEH
20-tabmunanarsl popmynanap 60roHYA.

V3atacblHaH KaHa TyypachblHaH KETKEH KbIpjap AyOanjiblH OUp TapaOblHAa >KalramikaHja,
aJapJiblH ap OMPHHUH KECWIMIITEPHUHUH MHEPIUsT MOMEHTTEPH KbIpra 5H >KaKbIH OONTOH TyOalibiH
OeTuHe Nyl KeIreH oryHa Kaparta scentelnieT. TyypachlHaH JKaHa y3yHyHaH YbITHIN TypraH MHKEeMCH3
KBIPJIapIbIH MUHUMAIAYY odemaepy 9.10-myHKTTYH TaianTapblHa bUTAWBIK KaOBLT aJTBIHBIIIBI KEPEK.

20—Tabnuna

V3aracbiHaH OareITTalraH YeKTHK MaaHHUIEp
hi/hes KBIPJIbIH KECHIIUIITMHIH Tajar
KBUTBIHTaH HHEPIHSI MOMEHTH Js| MUHUMAILYY Jsi, min MUHUMAILYY Jsi max
0,20 (2,5-0,5a / hef) x a? t3 het 1,5 het £ 7 hes t°
0,25 (1,5-0,4a I hef) x a? t3 het 1,5 hes t3 3,5 her t3
0,30 1,5 hes t3 - -

DckeprTyy—hi/he apanpik Maanuzepu yuyH Jsi 9CENTOO10 CHI3BIKTYY HHTEPIIOISALHATA KO OCPHIICT.

9.13 TasgHBIUTHIH YCTYHAOTY KypaMAbIK O6IYMAYH YCTYH AyOasbIHBIH OOYTY, aHBIH HIKEMCH3
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KbIpJIapbl MEHEH O€KeMJAENTeHJe, TasHbIY PEaKUMsIChl KYKTOINeH TasHbIY KaTapbl TETHU3IUKTEH
y3aTachlHaH UHWIYYTe SCENTENUIIHN KEPeK.

. E
By.]'[ TasAHBIYTBIH 3CCHTHUK KCCHUIMWIIN HMHUKEMCU3 KBIPBIHBIH KCCHUJIMIIMH JKaHa 0,65t R_

y

KBIPJIBIH ap TapaOBIHBIH TYypachlHa Tyypa KeNTreH Jy0an THIIKSCHH KaMTBIIIbI KepeK. TypManapasiH
ACENTUK y3YHAYTY AyOaiblH OMHHKTUTHHE Oapadap Oonymry Kepek. TasHbIY KbIPJIAPIbIH BLIIBIAKBI
yarapsbl (17-cyper) yCTyHIyH TOMOHKY ajKarblHa bUIAWBIKTAINTHIPBUITAH jK€ OEKEM OpHOTYIITaH K
HMIMPETHIITEH OONyITy Kepek. byn Gemymaepnery TasHbIY peaKIUsChIHBIH aPAKETHHETH YbIHAIYYJIap
ammooro tuiinm: OoupuHuM yuypaa (17-cypert, a) - mpokaT 60n0TTyH Rp Maiimanmanyyra OoJroH
ACENTHK KaplibUIbITbl & <1,5t OosroHm0 >kaHa Ry Kbicyyra OOJTOH 3CENTHUK KaplibUIbIrbl a>1,5t
001T0oH10; YKUHYH yaypaa (cyp. 17, 6) - maiiganoo Rp.

TasiHbIY KBIPBIH YCTYHIYH TOMOHKY aJIKarblHa IIUPETYYAe UIMPETYY4YY JKUKTEP TasHbIY
PEaKIMSICHIHBIH TAACHPUHE ICCTITEIHIIHN KEPEK.

a) 0)
2
L e

17- cypety — Uiikemcu3 TastHBIY KBIP/ABIH TY3YIYLUIYHYH CXE€MAchl a-TYMIIYKTa KECYYHY KOJIJIOHYY
MEHEH ; 0-TOMOHKY aJIkakKa OEKEeM bUIAWBIKTAIITHIPYY K€ IUPETYY MEHEH TyMIIIYKTaH aJIbIHBII
CaJbIHIaH

9.14 TonTomTypyJraH >KyKTeM >KOTOPKY ajkakka KapaTa KOJIJIOHYJITaH XKepe Kalramkas oup
TapanTyy MHKEMCH3 KbIpbl AyOaj/blH OPTO TErM3IUTIMHEH TypMaJlapJblH JCENTEeNreH KeCHINIIMHUH
00payK O6opOopyHa 4eWHMHKU apajiblkka O0apadap 3KCLIEHTPUCUTET MEHEH KbICBUITaH TasHbIY KaTapsbl
ACeNTeNuIIN Kepek. by acentenren 0enyryHe HHKEMCU3AMKTHH KECUIIMIIN JKaHa KbIpJiapblH ap Oup

E
TapabbiHaars! Tyypacsl 0,65t ™ ny6all TUIIKeNIepH KaMThUIBIIIBI Kepek. Typmanap/IblH 3CenTenreH
y

Y3YHIYTY AyOanabpiH OuiuKTUTruHEe Oapabap O0MyIry Kepek.

Bop6op/ioTto, 0GOpOOpPIOH  THIIKAPHI KBICBLITAH JKaAHA  KBICBUITAH  MIAWJIYY4YY
3JIeMEHTTepANH Ay0anaapsl

9.15 JlyGamaslH 3cenTeireH OMWMKTHTHHUH OopOopioTo-keickuiran (M =0), omoHmoi 3iie
00pOOPIOH THIMKAPKBI-KBICHUITAH JKaHa KBICBUITAaH-MHHUIYYYY 3JI€MEHTTEPANH KajbIHAbITbIHA Nef/t
kateimbel 18-cypet Ooronuya (M>0) OGonronmo, 9.16-myHKTTAa KOpCeTYNIreHIAeH Oallka ydypiapia,
Ipexke KaTapbl, MaaHwiepan 21-tabnuia OOrOHYA AHBIKTOO KepeK OOJITOH MaaHWJICPJCH alllooro
TAWUII.
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—0

18-cypet — KomraBpiyy jkaHa KyTy ChIMajl KECHUIMIIUHUH OOpOOPIOH THIIIKAPKbI KbICHUITaH
AJIEMEHTTEPUHUH CXEMAaChl

9.16 bopOopmoH THINIKAPKBI KBICBUITAH JKaHA KBICBUITAH MHWIIYY4y 3JEMEHTTEp Y4YYH
KOILITABPIyy JkaHa KyTy chiMan kecwmumrepu (18-cypet) (54) dopmynackl GOrOHYA 3CENTENreH,
JOyOasJiblH ACENTHK OWMHMKTUTMHHH Nef KaJBIHABITBIHA t KaThIIIbl OONTOH yuypaa, o = (o —o1)lo
MaaHHUCUHE Kapallla aHbIKTAJIBIIIBI KepeK (o - IUTF0C OSNITHCH MEHEH aJIbIHTaH KaHa (e, Pexy KE CQ; 01
KOMOK YOHIYKTaphIH 3CENKe aidacTaH 3CEeNTeNTreH AyOauabH 10JI000pAYK YEKTEPHHIETH H KOTOPKY
KBICYY YBIHAITYY) *aHa OeNTHICHIeH MaaHWICPICH allbiK 3Mec KaoObut anyy: o < 0,5- 6onron yuypna -
9.14-nynkTy 60OIOHYA,

a >1 6onron yuypaa, ToMeHKY ¢opmyia 60r0HYA

(20 -1E <38 | = (97)

0'(2—a+m) R,

MbIHAA [3 :1,4(205—1)1 (6yn kepae-kapaibll JKaTKaH OeIyMIery OpTOYO JKaHbIMA ChI3BIK
o

hef
L =435
t

YBIHAYY);

o= 0,5 xaHa o=1 OonroH yuypaa 3CeNTelreH MaaHWIEPIUH OPTOCYHJArbl ChI3BIKTYY
untepnomsimusa 0,5 < o < 1 yuypyHna.

9.17 bopOOpIOH THIIKAPKBI KBICBUITAH JKaHa KBICBUITAH MHMIYY4Yy KecaumTepu Oap
3JIeMeHTTep YUYH 9.15-myHKTTa OGENruiaeHreH KOLITaBpIlyy KaHa KyTy ChIMalJapJaH alblpMallaHbIIl
(TaBpilyy KECHIIMIIMHEH ThIIKAPhI), hef/tw KaTbimrapeiabiH maanumiepu 0,75 KOMOK YOHIYTyHa
KeOeHNTyIyIy Kepek.

9.18 1 maptTyy uiikemayyayry 0,8 neH 4ke 4eWMHKHM TaBpIilyy KECHJIMIIMHUH O0pOOpIIoTO,
60pOOPAOH THIIKAPKBI KBICBUITAH KaHa KbICBUITAH-UHIITYY4Y J€MEHTTEPH YUYH AyOalIbIH ICETTHK
OuiuKTHrHHUH KaThibl 1 < b /hef <2 popmyna GoroHua aHBIKTANTaH MaaHUIIEP/EH AIIIOOTO THIHIII

hef El bf E
— —(04+0,0771)1+0,25[2-—" | |— (98)
t h Ry

MbIHIA Df - TABp TEKYECHHUH TYYpPaChl;
hef - TaBp yOaNBIHBIH CENTUK OUHHKTUTH.

(98) popmynanarst 1<08xe 1 >4 MaaHUJIEPH YUYH THELIENYYJIYTYHO JKapalia A =0,8xe

A = 4 Ka0ObLI AJbIHBIIIBI KEPEK.
DNeMEeHTTHH KECHWIMIIHMH 3H JKOTOPKY HHKEMIYYIYKKe jKapalla aHBIKTOOIO, OIIOHION 3Je

R,p
ICENTe® MEHEH THEIleNyy Heru3aeMe MeHeH Neft 4oH MaaHumnepu 2T kemex YJOHIYT'YHA
O
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KOOOUTYIyIIY Kepek (MBIHIA Om = ¢ KE Om = Qe, 6 = N/A), 6upok 1,251eH ke smec.

9.19 Dcentuk OuiiukTuru het Gap ayOammap ydyH GOpOOpPIOTO KBICBUITaH 3IIEMCHTTEPUHIIE
’KaHa OPTOCYHJIa >KaWrallkaH KOII y3aTachblHaH KEJIreH KbIp MeHeH Oexempenrenne 9.14-myHkrra
Genrunenred het/t maammcn Jo/(het t3)<6 ¢opmyna GoroHua aHbIKTanTaH f KOMOK UOHIYTYHA
KebeHTYIyIIY Kepek, 6 hopmyna 6otorua Jsi/(er t°) <6 yuypyHIa aHBIKTATYYUY

Js Js
ﬁ=1+0,4h t|3 l—O,lh—t'3 (99)
ef

ef

MBbIH/1a Js| — y3aTacblHaH KETKEH KbIpJIapbIHbIH KECUIMILIMHUH UHEPLUS MOMEHTH.

BopOop10H THIIKAPKBI KbICHUITAH K€ KbICBUITaH-UHMITYYUYy 2JIEMEHTTHH TyOaiblH OeKeM100/10
Ny6anIbIH OpPTOCYH/IA KaHTralIkaH HHEPIHA MOMEHTH Jsi > 6her t3 Goron y3yHyHaH KeTkeH MifkeMcH3
KBIPbI MEHEH TyOallJIblH alIKaK MEHEH KBIPABIH OI'YHYH OPTOCYHJArbl AyOaj/bH 3H KOIl KYKTOJTeH
O6JIYTYH 63 alIbIHYa JKapTaK KaTtapbl Kapoo kaHa 9.14 ke 9.15 - myHKTTapbIH TajanTapbliHA bUIAWBIK
TEKILEPYY KEpeK.

Keip myGanabiH Oup TapaObIHaH KAWTAIITHIPYyla aHBIH MHEPHUS MOMEHTH yOaiIblH 3H
YKaKbIH YeTM MEHEH OMPUKKEH OTyHa Kapara dCENTeNUIIN KepeK. Y3aTrachklHaH OarbITTaliraH HHKeMCcHu3
KbIpJIap AJIEMEHTTEPIUH SCENTHK OONyMIAOPYHO KHPTH3WIMILK KEpeK. Y3aTa KbIpbl aydanm rodp
TYPYH[© aTKapbuIraH ydypna, Nef acenteene rodpauH aubuibaraH y3yHIyTY 3CKE albIHBIIIBI KEPEK.
VY3arachlHaH KETKEH HMWKEMCHU3 KbIPIAPBIHBIH YBITHII TypraH OJYTYHYH MUHUMAIIYY ©14eMIepy
yurys geHemaepauH 9.10-myHKTYHYH TaJlanTapblHa bUIAHBIK KaObLT aIbIHBIIIBI KEPEK.

V3arachlHaH KETKEH MHWKEMCH3 KbIpJapblHBIH YbIThII TypraH OeJIYTYHYH MHUHUMAIAYy
er4eMIepy Yyl yeHemaepAuH 9.10-yHKTyHYH TajlanTapblHa bUTAWbIK KaObLT aJIbIHBILIBI KEPEK.

9.20 Wm xy3yumery maanHu hef/t 9.14-myHKTyHa bUIAHBIK aHBIKTAJITaH MaaHHJCH alllKaH
yuypnapaa (OopOOpAyK KbICBUITAaH D3JEMEHTTEp Y4YYH OKH D3CEIeH KOl 3MEC), HCElToe
dbopMynanapbiHia A MAaaHUCHUH Ared MAaHUCH KaTapbl KaOBLT aJbIHBIIIBI KEPEK,
ayOanapiH OMHUKTHTH hred MeHEH dcenTenreH (KopoOka (opMachIHIArbl KECHIIHIITE KECHIHMIITH
TY3YY4Y IUIaCTHHANAP YUYH Nred KaHa Nred1 aHBIKTANAT jKaHa THEIICNYYIYTYHO jKapallia, mapauieib
KaHa UANUITYY TETU3IUTMHE NEPIEeHIUKYIISIp KalramkaH):

KOIITaBPJIyy kaHa mBesiep kecaunrepu Ared = A — (Nef — Nred)t;

KYTY ChbIMaJl KECHJIMII YYYH:

60opoopayk Kbicbutyy yuypyHAaa Ared = A — 2(Nef — hred ) t — 2(heft — hred1) t;

060pOOPIOH THIIKAPKBI KbICYY JKaHA KbICYY MEHEH UHIIYY

Ared = A— 2(hef - hred) tw .

Nred MaaHWJIEPU AHBIKTAIBIIIBI KEPEK: TOMOHKY (opMmysia OOpOOPIOTO KBICHUITAH IIBEILICD
KECHUJIUIII AJIEMEHTTEPH YUYH

- | E
hred :t/luw 5 (100)
Ry
rne A, — 21-tabmuna GoroHYa KaObLI aibIHTAH KaHal OOJYMYHYH IyOalblHBIH IIAPTTYY

NAKEMOYYIYTY;
dbopmyna O0IOHUA KOIITABPIYY KaHa KyTYy ChIMaJI KECHJIHUIITEPUHUH OOpOOPIIOTO KBICHUITaH
AJIIEMEHTTEPU YUYH

hred:t ij_ l_w_l (ij_k) E

uw y

MBIHIA A

w— M=0 Gonron yuypna 21-tabnuuara buUlaiiblk KaObLI ajJbIHIAH THELIENYY KECHIMILTHH
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TyOabIHBIH IAPTTYY UHKEMAYYIYTY;

— h, [R

Ay = th Ey — acenrTeeq® Oupaei KaObul anbIHraH AyOaAbIH IAPTTYy HHKEMIYYIYTy
ey — hefl &
wl tl E

k — KOIITapBIlyy KECHJIMII YYYH albHraH keMek dorayry K = 1,240,154 (A >3,5 Gouronmo
1 =35 KaObLT QITBIHBIIIBI KEepeK) KaHa KyTy ChIMa KECHIIUII YUYH
k=29 +024-071( A 6omron yaypma A,,=2,3 kaObll aJBIHBILIBI KEPEK); Oy xKepie A - 21-
Ta0nuIara bUIaibIK KaObLT aJbIHTaH JIEMEHTTUH IIAPTTYY HHKEMIYYJIYTY;

00pOOPIOH THIIKAPHI KBICKUITAH jKaHa KbICBUITaH HAMITYY4Y nemenTTep yuayH (101) ¢popmymna
OoroHuYa, MbIHAa A, MaaHu 21-Tabnuia GOIOHYA ODCENTENUIIM KEPeK, al MM K MaaHucH

A= ﬁjl 00JroH yuypaa
JlyOanapiH 3cenTUK OUHUKTUTUHIH KOPCOTYJIrOH 03repTyy epy yuryn yeHemaepau (3), (49),

(59) xana (60) GpopmynanapblH KOJJIOHYY MEHEH 3CenTooae A KECUIUIIMHUH asHTBIH aHBIKTOO YUYH
raHa KaObUI abIHBIIIBI KEPEK.

21 —-tabnuna

CanplTeipmManyy ONeMEeHTTUH A xaHa 7. aHbIKT00 yuyH opMyJaiap
IKCHCHTPUCUTET KEeCHUJIMIIN }Tl MaaHUJICpHU UW
Kourraspiyy 1<20 Ay =130 +0,1527
A>20 Ay, =1,20+0,351 , 6upok ker smec 2,3
m=0 KyTty cbimain 1<10 Ay =12
IIBCJLIEPIUK A>1,0 A, =10+0,24 , Gupok ke smec 1,6
MPOKATTHIK
m=0 [IBemiepauk, 1<08 A,y =10
TTpOKATTRIKTaH 1208 A, =0,85+0191 , 6upok kem smec 1,6
THIIIKAPbI
m>1,0 Komraspiyy, KyTy 2,<2,0 Ay =1,30 +0,1542
ChIMaJl 2,220 Ay, =1,20 + 0,354, , 6upok ken smec 3,1

21-Tabnuiana KaObLT ajibIHIaH OeIruIep:

Z - 0OpOOPAYK KBICYY YUYypYHAA TYPYKTYYIIYTY 3CKE aJIbIHTAH 3JIEMEHTTHH MIAPTTyy HAKEMIYYIYTY;

Ay - MOMEHTTHH apaKeT TErM3/IUTHH/IE TYPYKTYYIyTy YUYH 9CKe allbIHIaH SJIEMEHTTHH WapTTyy HAKEMIYYIyTY.

DckepTyynep
1 Kyty ceiMangapra TyoK THK Oyputryy npodunaep (KypaMablK, HUWITCH THK OypdTyy KaHa TOpT OypuTyy)
KHPET.

2 m > 0 y4ypaarsl KyTy ChiMaj Kecuiauiute, A, MaaHUCH WUHUIYY MOMEHTHMHHMH TEIHW3JUIMHE MapauIeiayy

uw

IyOat YYYH aHBIKTAJIBIIIB KEPEK.
3 0 < m < 1,0 maanmnepae maanmaun m =0 sxkana m =1,0 scenTenreH MaaHWJICPOIUH OPTOCYHAATBI CHI3BIKTYY

HUHTCPIIOTIANNA MCHCH aHBIKTAJIBIIIBI KEPEK
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9.21 Tyram TypkykTepayH mxybanuapst hy /t>2,3,/E/R, yuypaa 6upu-Oupunen (2,5 + 3) hef

QJIBIC JKaWTalllKaH TYypachblHaH KETKEH HMUKEMCH3 KbIpJapbl MEHEH OCKeMIENWINN Kepek; ap Oup
KOHOTYYTY DJIEMEHTTE KEMHH]IC YKU KBIP OOYITy Kepek.

WiikeMCHU3IUKTHH TyypachlHAH KETKEH KBIPJAPJbIH YBITHI TypraH OOIYTYHYH MUHUMAIIYY
OJIYOMJIOPYH YIIYyJ YeHemaepauH 9.10-myHKTyHa bUTAMBIK KaObLT alyy Kepek.

Bopo6opJioTo, 60p0OpPAOH THIMIKAPHI KBICHBLITAH, KbICHUITAH-UMHJIYYUY KaHA HIHHIYY4Y
3JIEMEHTTEPAUH AJIKAK TAKTAJIAPbI (TeKYeJepH)

9.22 Ankak TakTajgapAbiH (TEKYEIEepAUH) ChIPTKA YbIFapbUIraHAapAbIH Def SCENTHK Tyypachl
apanbikka Oapabap KaObLI aJbIHBINIBI KEPEK: IMUPETHITCH JJIEMEHTTEep/e-TyOanabiH dyeruneH (Oup
Tapantyy KUKTep/Ie KUK JKarblHaH TyOaIbIH YeTHHECH) aJIKaK TAKTAHBIHBI (TEKYCHUH) YeTHHE YCHUH;
MPOKATTHIK TMPOMUIACPAC-UIKA TETePEKTOOHYH OaliblHAaH TCKYCHHWH 4YeTWHE YCHWH; WHIITCH
npodunaepae (13 - cypet) - nmyOanablH YyHKypalraH TErepeKTOOHY YETHHEH alKaK TaKTajapJblH
(TEeKYEHWH) YETUHE YEHUH.

9.23 1 maptryy uvkemayyiayry 0,8 nen 4ke deimHku 60pOOPIOTO, OOPOOPIOH THIMIKAPKEI
KBICBUITAH JKaHa KbICBUITAH HHIIYY4y O3JEMEHTTEpIe ajKaK TaKTaHblH (TEKYCHHUH) Def CHIPTKA
YpIrapbUIraHIAPABIH  ICENTHK TYYpachlHBIH { KalbIHIBITBIHA KapaTa KaThlbl 22-TaOJIWIaHbIH
(dopmynanapsl 60I0HYA aHBIKTAITAH MaaHUJIEPACH alIbIK SMeC KaObUT aJIbIHBIIIBI KEPEK.

1< 08 xe 1> 4 MaaHuJIepuHae, 22-TabiauuaHblH (GopMyajgapblHia, THELIETYYJIYTYHO
kapama A = 0,8 ke 1 = 4 kaGblul AlIBIHBILIBI KEPEK.

9.24 Witmnyy4y OSJIEeMEHTTepAe TEKIIepYY KypYHYH KbICBUITAH alKakThiH Def  ChIpTKa
YbITapbUITAHJIAPJbIH  TYYpachblHbIH 1t KaJbIHABITBIHA OOJTOH KaThImIbIH 23-Tabiuna OoloHYA
aHBIKTAJITAaH MAaaHWJIEPJICH allIbIK 3MeC KaOblT allyy Kepek.

9.25 aef TEKUYCHUH JKIDKTOOUY KBIPHIHBIH jKaHA OTYHaH YEeHENTeH OMHUKTUTY TUTaHKaJIap MEHEH
Oekemenoeren anementTepae kemuuae 0,3Der  Gomymry kepek (13-cypet) kana 0,2ber -rumankanap
MEHEH OEKeM/IENTEH 2IEMEHTTEPAE 7KaHa KBIPBIHBIH KaJIBIHABITBI 23, m KeM 0onboIry Kepek.

9.26 Kyty chiMasl KeCHJIMIIMHUH OOpOOPIIOTO KBICHUITaH JIEMEHTTEPUH/IE ANKAKTHIH 3CENTHK
TyypachiHbIH Def/t KanbIHABITBIHA H YOH KaThlubl 21-Tabnuna OOOHYA KYTy ChIMajl KECHIIMIIMHHH
AyOanmapsl YIYH KaTtapbl KaObLT aJIbIHBIIIBI KEPEK.

BopOopmoH  ThIIKApKbl  KBICBUITAH JKaHa KBICBUITAH KYTY ChIMal  KECHJIMIIHHUH
ANIEMEHTTEPHH/IC 3H KoIl Def/t KaThIIIbI KAOBUT aTBIHBIIIBI KEPEK:

m < 0,3 GonroH yuypaa - 60pOOpI0TO KBICBIITaH 3JEMEHTTEP YUYH;

m>1,0 xama A <2+0,04m b, /t = \/ﬁ OOJTOH yUyp/a;

m > 1,0 xana 1 >2+0,04 m by /t=(0,4+ 0,3/T)(1—0,Olm)\/RE OO0JITOH yuypa
Canpiuteipmaityy 3xcueHTpucuTeTTHH 0,3 <m < 1 MaaHHnepHy YUYYH 9H 40H Def/t KaThIITAphI

m=0,3 >xama m=1 yuyH scentenreH Def/t MaaHWIEPUHHH OPTOCYHIATbI CHI3BIKTYY HHTEPIOJISLIUS
apKbUIyy aHBIKTAJIBIIIBI KEPEK.
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22—-tabnuna

Texuenun (6en GapakThIH) )kaHA SJIEMEHTTHH KECHINITMHUH by
OH YOH KaTBIIILI —
MYHO3/16MeJIepY t

KaokTenberen Komraps KaHa TaBp o E
—=(0,36 +0,101) |—

Ry

KbIp MEHEH >K93KTeNreH KOITaBp KaHa TaBp E
—L = (0,54 +0151) |—

Ry

KaokTeecy xok Oupmaeil Tekuenyy Oypurap >kaHa MHHITECH _[E
= =(0,40+0,072) |—

npodwmiaep (mdenaepaeH THIIKaph) R
y

bupneit Ttexwenmyy Oypurap jkaHa WHWITEH TpoduiIaep E
Kbl ~ = (0,50 +0,181) |—

pJIapbl MEHEH KIIKTEITeH R

y

bupneii texkdyenyy sMec OypUTapbIHBIH JKaHa IIBEJUICPIHH E
TeKyese . =(0,43+0,082) |—

PHHUH YOH >K?9KTOOCY3AYTY R

y

Witnnren npoduiaepanH IUIaHKATAP MEHEH OeKeMIenreH b, _ |E
KAHA Kbl —=(0,85+0194) |—
P MEHEH >KIIKTEITeH t R,

9.27 bopOopioto, OOpOOPIOH  THIMKAPKBI  KBICBUITAH  KaHA  KBICBUITaH-MHMITYYydy

JJIEMEHTTEP/IMH KECWINIITEPUH JaibIHA00/J0-4YeKTUK HHKeMIYYJIyK OOOHYa, al SMHU HHMIYyYdy
JJIEMEHTTEp - YEKTHK HiHIyynep OOIOHYA, OIIOHJIOW 3J€ SCENTOOHYH THEIIENYy HETH3JeMEeCHH]Ie

aI_HLII(‘-IaHHH\CBIpTKa YbIT'apblUITaHAAPAbIH

ACENTUK TYYPaChIHBIH KaJbIHIBITBIHA De/t Kapara

KaTBIIIbIHBIH OH Y0H MaaHUCHH /R ¢, /o KOMOK YOHIyryHa KeOeHTyy kepek , 6upok 1,25 TeH ken

sMmec. by jxep/ie kKaOblT aJIbIHBIIIBI KEPEeK:
60p00ops10TO, 6OPOOPAOH THIMIKAPHI KBICHUITAH aHa KbICBUITaH UHHITYY4y 3JIEMEHTTEp YUYH: -

@, Pe, Pexy, CQ, BINEMEHTTHUH TYPYKTYYJIyT'YH TEKUIEPYY/1e KOJJIOHYJIraH:

o =N/A

UUWITEH 3JIEMEHTTEP YUYH: Pm=1,

G - DKM MAddHUHUH YOHY O =

23—-Ttabnuna

W¢b ‘Jx ‘]y

nedopMaIusIapAbIH YeTHHIE

Nitnnyyay niieMeHTTeEpaAu ATIBIT KET b
YY"y P YY JH YOH KATHII MAaHUCH ——
JCEITOO ©3re4eTyKTepy t
Cepnuaruuryy JKaskrenreH smec

b /
o _05 E
t y

Cepnunruaryy
nedopmanusIapIsIH YeTHHIE

KbIp MEHEH 5K39KTENreH

b
= _0,75 E
t R,

Maiibimma nedopmarussHbIH
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23-mabauyanvli asevl

Nitnnyyay snemenrrepau AIbIn KeT b
Yydy pa Yy OH YOH KAThIII MAaHUCH ——
JCEITOO ©3re4eyKTepy t

i ber /t = 0,16he/tw, Oupok 0,75./E /R, TeH
Maiipimma nedopmanustHbIH Kbip MCHEH HKaDKTeIIreH e ef/lw, OMp y
OHYI'YIIYH 3CKC alIyy KOII DMeC

Dhet/ tw<2,7 JE/ R, 60NroH/O, Def /t KATHIIBIHBIH H )KOTOPKY MaaHHCHH KaObLI alyy Kepek:

bef/t bef/t:0,3 ,’E/Ry 1

CBIPTKA 4bIraphUIraH AbIH/AIyyHYH KbIP MEHCH XK39KTesreH yuyH ber/ t=045 JE/R .

23-Tabmmmana KaObUT allBIHTaH OeIruiep:
hef — yCTyHIYH ScenTUK OMHUKTUTH;
tw — YCTYH AyOaJiIbIH KaJIbIHIBITHI.

10 bapak cbIMaJ KOHCTPYKIUSIAPABIH 3CENTOOCY
bexemaukTH 3cenToo

10.1 MomenTcu3 yblHaMyy alaiblHIa TypraH Oapak ChbIMall KOHCTPYKLUMSJIAPbIHBIH (aiIaHyy
KaOBIKTApbIHBIH) OEKEeMJUTUH 3CeNnTee TOMeHKY (opMyna OOI0HYA O KYpPry3yiaylly Kepek:

\/Gf—axay+a§+31)V <1
Ry7e

MBIHJAa Ox KaHa Oy — KM 63 apa MepHeHIUKYISp 0arsITTa HOPMAJAYy YbIHAYY;

% — ©OHep jKall MIIKaHAJIAPbIHBIH KypyJMajJapblH J0JI000piao0 OOIOHYa dYeHEeMAECPAUH
TajanTapblHa bUTANBIK JalbIHIATYydy KOHCTPYKIUSUIAPAbIH UILITOO IAPTTAPbIHBIH KOMOK YOHJIYTY.

byn yuypna, Herus3ru usiHaIyysiaapblH a0CONIOTTYK MaaHUJIEPU 3CENTEITeH KapIIbUIBIKTBIH
KOOONTYIreH MaaHUJIEPUHEH AIlOOro TUHHIIL

10.2 CyroKTyKTyH, Ta3[blH K€ SIIWJIME MaTepHaJIbIH OachIMbl aCThIHJAAa MOMEHTCH3 JKyKa
KanTajral aiiaHyy KaObIKTapblHAArel uyblHadIyynap (19-cypeT) TemeHky ¢opmynanap MeHEH
AHBIKTAJIBIIIBI KEPEK:

01,0 _P (103)
r r t
F
R — 104
717 Dartcos B (104)

MBIH/Ia O1 %aHa O — THEILeNYYIYT'YHe XkKapallla MepUAMOHAIIBIK jKaHa IIaKeKye TYPYHIery YbIHAIYY;
I1 )KaHa 2 — OPTOHKY KaOBIK OETHHWH HETH3TH OArbITTapBIHIAATEl HHPUIIHK PalnyCTaphl,
p — OMPIUKTYY KaObIK OETHHE DCENTENTeH 0AChIM;
t — KaOBIKTBIH KaJIBIHIBITHI,
F — xaObIK4aHBIH Z-Z OTyHa MPOCKIMSCH abC KaOBIKYACBIHBIH OOIYTYHO Taacup 3TYY4Y TOJIYK
3CENTUK OachIMIIBIH poeKIusichl (19-cypeT);
I xana f§ — 19-cypeTTe KepceTyIreH paauyc kaHa Oypu.
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19-cyper — Aiinanyy KaOBITBIHBIH CXEMAaChI

10.3 MHMuxm Oupnmeit OackiMza TypraH TYIOK MOMEHTCH3 JKyKa AyOannyy ailnanyy
KaOBIKTapbIH/IaTbl YbIHANYY (opMyJiajgapJaH aHbIKTAJIbIIIbI KEpeK:

UIAHAPAMK KaOBIKTap YUYH o, = % KaHa o, = % (105)
YOHPOITYK KaOBIKTap YYYH o, =0, % (106)
KOHYC KaOBIKTap YUYH
pr pr
o, =0 kKaHa O, =0, ——— 107
T2 2tcos B Y T2 tcos B (107)

MBIHAA P — OUPIUKTYY KaObIK OETHHE 3CENTeNreH HUKH OachIM;
I' — OPTOHKY KaOBIK OeTuHUH paanycy (20-cyper);
[ — KOHYCTY TY3YILK6H jKaHa aHblH Z-Z OTYHYH opTocyHAarsl Oypd (20-cyper).

20-cypet — KonycTyk aiinanyy KaOBITBIHBIH CXEMAaChI

10.4 ®dopmackl k€ KaJIbIHIBITBl ©3TOPreH KEpJEple, OLIOHIOM 3J€ >KYKTOMAYH ©3TepreH
KepIIePHH/IE )KePTHIIMKTYY YbIHATYYJIap/sl (UeTTUK 3((EKT) ICKe anyy Kepek.

TypyKTYyyJdyKTY 3CenTee

10.5 I[MTapammens Ty3yydy OHpAeH KbICBUITAaH alIaHYYHYH >KaObIK Terepek IHJIMHIPANK
KaOBIKTAapBIHBIH TYPYKTYYJIYTYH 3cenTee GopMmyia 60I0HYA )KYPry3YIyIly Kepek
0,

O-crl 7/ c

<1 (108)
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MBIH/Ia 01 — KaOBIKTarbl 3CENTHK YBIHAIYY;

ot — WRy ke CEUr waanunepamH kuuyuHecuHe Oapabap KPUTHUKAIBIK — YBIHATYY
(Oyx xxepe I - OpTOHKY KaObIK OCTUHUH Pajnycy; t — KAOBIKTHIH KaJIbIHJIBITHI).

0 <r/t £300 y4yH i KOMOK YOHIYKTapbIHBIH MaaHWIECPU (opMyJia MCHEH aHBIKTAIIBIIIBI KEPEK

R
v = 0,97 - (0,00025 +0,95 Eng (109)

C KOMOK YOHAYKTAPBIHBIH MaaHUJIEPH 24-Ta6nnuara BIJIAMBIK aHBIKTAJIBIIIBI KCPCK

2 —Ttabnuma

r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

BopOopoH THIIKAPKBI KBICYY ydypAa Napajuielb Ty3yYdy K€ JUaMETpIUK TETU3IUKTE
0,07E(t /r)*? Maauucuren ammaras >H Y0H MOMEHTTHH OP/yHIa KaHBIMA CHI3BIK YBIHATYY MEHEH Ta3a
uimiren yaypaa, ocr1 ubiHanyy (1,1 - 0,1 o1'/o1) ascere keOeiTynyiry Kepek, MbIHAA Ocrl —
MHUHUMAJIYY YbIHAIYY (YOF0JYY YbIHAIYYJIaphl TEPC A€M ICENTENET).

10.6 KbIChUITaH e KbIChUITaH HHMIYYYy ©30KTOp Karapbl 3CENTEINeH TYTYKTOPO, IapTTYy

— /R
MHKEMIYYIYK yaypyHIa A = A Ey > 0,65 mapTt aTKapbLIbIIIBI KEPEK

fesu |E (110)
t R

y

MebIHIal TYTYKTOp IyOalblH TypyKTYYJIyTyH 3CENTeere kapabacTaH, yUIyJl YeHeMIEPIHH
7-06IYMYHYH TaJanTapblHa bUTAWBIK TYPYKTYYIYK YAYH 3CETTEIHIIN KEPEK.

Orepue r/t maanucu (110) popmysacel MCHEH aHBIKTAITAaH MaaHUIICP/IMH JKapbIMbIHAH alllaca,
’KAKCH3 e JJIEKTP MEHEH MIMPETHITeH TYTYKTOPAYH AyOalIapblHBIH TYPYKTYYJIYTYH 3CEITOO Tasar
KbUIBIHOAMT.

10.7  b?(rt)<20 OONTroH ydypAaa Ty3yydylepay Ooitioro Oupneid KBICBUITAaH —3KH
TY3YYYYJIOPIYH KaHa 3KU 0arbITTOOUY JKaaChIHBIH YCTYHOH TapTBUITAH MUIHHIPANK MaHeb (MBIHIA
b - mamenauH Tyypacel, GarbITTOOYYHYH KaachlHa KapaTa YeHeNreH) (opmynanap OOOHYA KapTak
KaTapbl TYPYKTYYJIYK YIYH HINTETAT YbIKKaH OOJyIIy KepeK:

E 31,9‘/E (111)
t o

b f R

? < 37/ 1+ SOOEy (112)

0,8Ry< ¢ < Ry 60nT0OH yuypaa 5H YOH KaTBIIIbl ChI3BIKTYY HHTEPIOSINS MEHEH aHBIKTAIBIIIIBI
KEpeK.

scenTuk ybpiHamyyaa ¢ < 0,8Ry

ACENTHUK YblHAyyaa ¢ =Ry

Orepne  b%/(rt)>20, mamens 10.5-MyHKTTYH TananTapslHa bUIAHBIK  KaOBIK  KaTaphl
TYPYKTYYJIYKKa 3CENTEIMHUIIN KEPEK.
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10.8 Kanran GetmHe HOpMalayy p THIIKBI OWpJel OAachIMIBIH apaKeTHHIE TYIOK TErepeK
WIMHAP/ANK aiJlaHyy KaObIThIHBIH TYPYKTYYJIYT'YH 3cenTee GopmMyiia 00rHYA XKYPry3yJIylly Kepek

o,

<1 (113)
(el

cr2
MBIH/IA 62 = Pr/t — KaOBIKTArbI [IIAKEKYE TYPYHIOTY YCENTEITCH YbIHATYY;
Gcr2 — KPUTHKAJIBIK YbIHATYY, (DOpMyITaiap MCHEH aHbIKTAJIAT:
0,5<1/r <10 6onron yuypaa
oerz = 0,55E(r/1) (t/r)? (114)

I/r > 20 6osron yuypaa
cer2 = 0,17E(t/ 1)? (115)

10 <1/ r < 20 GonroH yuypaa 4blHAIYY Gcr2 CBI3BIKTYY HMHTEPIIOJSILUS MCHEH aHBIKTANIBIIIbI
kepek. by xepne | - nnmHApIUK KaObIKYaHBIH Y3YHIYTY.

Omron ane kabbikya, OUPOK OKTOPAYH opTocyHaa S > 0,5 r kaaM MEHEH jKalTallkaH IIaKeKJe
TYPYHZOrYy KbIpiap MeHeH OekemuaenreH, | opayHa s MaaHHCH MEHEH aJMAaIlThIPbUITaH
(113) + (115) dopmynanapsl 60r0HYA TYPYKTYYJIYK YUYH 10J000PIIOHYYTa THHHILL

Mpinaa 7.3-yHKTTYH TaJlalTapblHA BUIAWBIK KBICBUITAH ©30K KaTapbl aHBIH TETH3IUTHHIE
KBIPJIApABIH TYPYKTYyJyK aOanbl KaHAaaTTaHIBIPBUIBIIBI Kepek N=prs OoiroH ydypnaa xaHa
TasiK4YaHbIH CeNTHK Y3yHAYTY lef = 1,8r, an smu kbiprnap Oesyry Kbeipyap OryHyH ap Oup TapaObiHzaa
Tyypacel  Gap 0,65t\/TRy KaObIKUaHbIH OOJYKTOPYH KaMTBIIIBl KEpeK JKaHa TasK4YaHbIH
A =R, [E mapTTyy HEKeMIYYJIYTy 6,5TeH allmanbr Kepex.

bup Tapantyy uilkeMcu3 KbIpjapblHJa aHbIH MHEPLUS MOMEHTHUH KaOBIKTHIH JKaKbIHKbI O€THHE
JlaJl KeJIreH OTyHa Kaparta 3CernTee Kepek.

10.9 10.5 xana 10.8-myHKTTapaa KepceTYJIIeH KYKTOMAYH Oup yOakTa TaaCUpHHE Ayyliap
OONTOH alJaHyyHYH TYIOK TErepeK HWIMHAPIAWK KaOBITBIHBIH TYPYKTYYJIYTyH dcenrtee (opmyina

00IOHYA JKYPry3YJIyLly KEpeK
[al+62j /}/c <1 (116)
Gcrl Gcrz

MbIHAA Ocr1 10.5 - MyHKTTYH TananTtapblHa bUTAMBIK, all 3MH Gcre-10.8-MyHKTTYH TananTapblHa bIIaWbIK
ICEMNTEIHIIHN KePEK.
10.10 Konyc Oypuy S<60°, okty OGoimoro keiceiran kyd N OGonron yuypaa (21-cyper)
aiilaHyyHYH KOHYC KaOBIKYaChIHBIH TYPYKTYYJIYTYH 3cenTee (opmyiia O0F0OHYA aTKapbUIBIIIBI KEPEK.
N

N cr 7/ C
MbIHAA Ner - GOpMyITa MEHEH aHBIKTATYy4Yy KPUTUKAJIBIK Ky

<1 (117)

Ner = 6,28 tocrt COSZ B (118)

Oy xepae t— KbIpJIapbIHbIH KaJIbIHJIBITHI,
Gerl — I paliyCyH rm pajuycyHa alMaiTelpyy MeHeH 10.5-myHKTTyH TananTtapblHa bUIANBIK
JCENTENTeH YbIHAIYYHYH MAaaHUCH
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B 0,9r, +0,Ir,

oy (119)

m

10.11 Kanran OGeTuHe HOpMaAyy p THIMIKBI OuUpAed OachIMIBIH TaaCHMpPH acThIHAA KOHYC
aillanyy KaOBITBIHBIH TYPYKTYYIIYTYH 3cenTee GopMylia O00HYA )KYPry3yJIyIIry Kepek
0,

Ucr27c

<1 (120)

Oy1 sxepie G2=Prm/ t — KbIpapaarsl 3CENTHK NIAKEKYE TYPYAOTY YbIHAIYY;
Gcr2 — (hopMyIia MEHEH aHBIKTaNTaH KPUTUKAIBIK YbIHATYY

oer2 = 0,65E(rm/ h)(t / rm)®? (121)

MbIHIa N — KOHYC KaOBITBIHBIH OMHUKTUTH (HETH3AEPAMH OPTOCYH/Ia);
I'm— (119) hbopmynacel 60r0HYA aHBIKTAJITAH PATIYC.

h

21-cypeT — Y3aTachlHbIH OarbITTalraH KbICYy KY4y acThIHJa KOHYCTYK aiilaHyy KaObITbIHBIH
CXEMaChl
10.12 10.10 >xana 10.11-myHKTTapaa KepCceTYIreH >KYKTeMIepAyH Oup yOakra TaacHpHHE
nyyuiap 60JroH KOHYCTYK ailllaHyy KaOBITBIHBIH TYPYKTYYJIYT'YH 3CENTOe TOMOHKY Qopmyiia 60r0HYa

KYPry3YyJIyLly Kepek:
[N+ %2 J /}/C <1 (122)
N cr Gch

Necr kaHa ocr2 Maanuseput (10.17) xana (10.20) popmynanap 60roHYa ICENTOO KEPEK.

10.13 Tomyk wueiipenyk KaObIkuaHBIH (K€ aHBIH cerMeHTHHHH) [/t<750 OoroHua
TYPYKTYYJYT'YH >KaHa aHbIH O€THHE HOPMAJIyy p TBHIIMIKBI Oupneil GachbIMIBIH apakeTHH ICENToe
(dbopMyIia 60rOHYA aTKAPBUIBIIIBI KEPEK.

<1 (123)
O-cryc
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MBIHJA G = Pr / 2t — 3cenTUK YbIHATYY;
ocr = 0,1 Et/ r — kpuTHKaNBIK YblHATYY Ry alsik amMec KaObLT aJIbIHTaH;
I' — TOMYePOHYH OPTO OETUHHH PAANYCY.

Metann meMOpaHaJIbIK KOHCTPYKIMSJIAPABIH 3CeNTOO6 YYYH HETrM3IH TAJaNTap

10.14 MemOpaHanbIK KOHCTPYKIHSIIAPBl 3CENTOO10 MEMOpaHAHBIH YETTEPUHUH KOHTYPIYH
CepIWITHY JIEMEHTTEPUHE TasiHyyCy TasHBIY ChI3BITBI OOIOHYA JOUINOIYY >KaHa JKbUIBIIIYYHY YeHpe
YEKTUH 3JIEMEHTTEPUHE 6TKOPYYT'e )KOHAOMIYY JIEI CENTEIMILIN KEPEK.

10.15 MemOpaHaJIbIK KOHCTPYKIHSIIAP.IBI 3CENTOO anapAblH aeopmariisuianrad abanbiH )kKaHa
MeMOpaHaHBIH T€OMETPUSIIBIK CHI3BIKCHI3IBITBIH 3CKE allyy MEHEH MeMOpaHaHbIH jKaHa uyeiipe 4Yer
AJIEMEHTTEPUHHUH OUpPreNenIKeH UIIMHUH HeTM3UHIE JKYPIy3YJIyILy Kepek.

10.16 MemOpaHaHbIH KbIpyiapbl 0OIOHYA OOJIYIITYPYJIreH HOPMAJAYyy >XKaHa >KaHaMa ChI3bIK
YbIHATYYJIaphl TAHTCHIMAIABIK TETU3JUKTE TasHBIY YOWPO UYETMHUH KBICHUIBIIIBI JKaHAa HHHIUIIN
MEHEH TEH CaJIMAKTYy JIETl ACENTEINIIN KEepPEK.

MemOpaHanbIK KOHCTPYKIMSUIAPIbIH YOUPO TETWMHUH TAasHBIY JEMEHTTEPHH JCENTO0/10 ICKEe
anyy Kepek:

TAHTEHIIUAIIABIK TETH3AUKTE HUMITYY; YOHPe YeK AIEMEHTTEPHHICTH OKTYK KBICYY; YOHpe UeK
DIIEMEHTTEPH MEHEH MeMOpaHaHBIH OalIaHBINI CHI3BITBI OOIOHYA jKaHAMa CHI3BIK YBIHATYYJIapbIHAH
KEJIUI YbIKKaH KbICYY;

BEPTUKAIYY TETM3AUKTE HAUITYY.

10.17 UYeiipe yek DSJIEMEHTTEPHUHHH KECWIMIIUHUH OOpAyK OopOopyHa  Kapara
JKCLIeHTpUcUTeTH Oap wmemOpaHanbl Oekutyyae 10.16-myHKTTa KepcoTyIreH (HhaKTOPIOpPIOH
THILIKAPBL, YOHPO YEKTEPIU ICENTOOA6 OypallyyHy 3CKE alyy Kepek.

10.18 Terepex kaObik4amapAblH OOpOOPYHIAa YBIHAIYYHY aHBIKTOOJO TasHBIY YOUPO UETH
nedopmanusaHOoanT e kabbuT almyyra »oJ OepurieT.

10.19 Jledbopmanmsutanyydy UeWpe UYEKKE OEKHTHJIT€H DSIUTMITHKAIBIK MeMOpaHaHBIH
O0opOopyHIarsl YbIHANYYJIApbl aHBIKTOO YUYYH PaJWyCTyH MAaaHWUCHH SJUIMIICTUH OAalliKbl >KapbiM
OTYHYH YOH MaaHHCH MEHEH anMamrteiprad maprtra 10.18-m TamantapblH KOJAOHYYTa K01 Oepuier
(40H KapbIM OTYHYH KHYMHECHHE KapaTa KaThIIbl 1,2 almooro THIHIII).

11 Yap4o0ro 00,10T KOHCTPYKUMSAJIAPBIHBIH 3JIEMEHTTEPHH 3CENTOO

11.1 Yapuoo kepyHYILIYHe aJlbIl KETUIIH MYMKYH OOJTOH KYKTOMIAOPAYH HUKIJACPUHUH CaHbl
105 >xaHa aHJaH ambIK OOJTrOH, KOI OJy WIITeeuy KbIMMBUILYY, TUTUPETKUY K€ JKYKTYH Oarika
TYPYH TY3A6H-TY3 KaObUI anraH OOJOT KOHCTPYKLUHMSJIap aHa alapjAblH DJIEeMEeHTTepu (KpaH
QIIBIHAATEl  YCTYHJAphl, KyMYIIUy asHTYaJapblH YCTYHJapbl, OYHKEpJHK >KaHa TYIIYPYY4Y
3CTaKaJanapiblH KOHCTPYKLUHMSJIAPbIHBIH 3JEMEHTTEPH, KbIMMBUIIATKBIYTAD YYYH KOHCTPYKLHUSAIAp
K. 0.), YBIHATYYJIap/AbIH OJYTTYY KOHLEHTPAIMSCHIH aJIbIll KeJI0ereH KOHCTPYKTUBAMK YeUHUMIEpAU
KOJIJIOHYY MEHEH JJ0JI000PJIOHYYTa jKaHa 4Yapuooro 3CENTee MEHEH TEeKIIEPHIIyYTe THHHUIII.

XyKTee IMKIJapbIHBIH CAaHBIH AKCIUTyaTAlMsUIOOHYH TEXHOJIOTUSJIBIK Tajanrtapbl OOrOHYa
KaOBbLT alyy Kepek.

HlamanabiH TaaCUpUHEH pE30HAHCKA TEKIIEPWIYydy aHTeHHa, TYTYHAYY TYTYKTepy,
MauTajap, MyHapajzap KaHa KeTepYYUYY-TPAaHCHOPTTYK KypyJiamajgap TUOMHIErn Ouiuk
KypyJMaJlap/iblH KOHCTPYKIMsUIApbl YAPUOOHY ICENTOO MEHEH TEKIIEPUIIUILIYN KEPEK.
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Yapyoo KOHCTPYKIHMSUIAPBIH 3CENTOO JKYKTOMIOP jKaHa Taacupiep OOrHYA YCHEeMICPIUH
TaJIaNTapblHA bUIAHBIK OCITHICHICH )KYKTOMIOPAYH TaaCUPUHE KYPry3yJIYIIy Kepek.
11.2 Yapuoony 3centee ¢popMyiia O0IOHYA KYPry3yTyIly KEpek

Zmex <9 124
Ry, (124)

MbIHza Ry — L.2. 2-Tabnuimace! 6010HYA aabIHTaH 3CENTUK Yap400 KapIIbLUTBITHL.

0 — DCEeNTee jKaHa JCENTee >KYKTOMIOPYHYH UUKIJACPUHUH CaHBIH ICKE alyydyy KOMeK
YOHJYTY:

MbIHzAA N > 3,9-10° hopmyna Goronua

1 xana 2 seMeHTTEep TONTOPY YIYH

2
a= 0,06{%) - 0,5(%} +175 (125)
3 xaHa 8 3JIeMEHTTEp TONTOPY YUYH
2
o= om(%j - o,ea(%j 42,2 (126)

n >3,9-10% = 0,77 Goxnron yuypna;

yv - 25-Tabnuia OOIOHYA AaHBIKTAJITraH KOMOK YOHAYK 4YblHAIyy aOajblHBIH TYPYHO >KaHa
YBIHATYYHYH aCHMMETPHsI KOMOK YOHIyTYHA )Kapaiia P = Gmin/Cmax;

Oy J)Keplie Gmax JKaHA Omin — THEIIENYYIYTYHO JKapalia THHAMHUKAIBIK KOMOK YOHIYKTY jKaHa
@, @, @b KOMOK YOHIYKTapJblH JCENKe aj0acTaH Ta3a KECWIMIITEH 3CENTeNreH 3CENTeNreH
AIIEMEHTTETH YBIHATYYHYH 2H KOTOPKY KaHa 3H TOMOHKY a0COOTTYK MaaHHCH.

Ap KaHIail YbIHATYyJap YYYH YbIHATYYHYH aCHMMETpPHUS KOMOK UYOHIYTYH MUHYC OENTHCH
MEHEH KaObL1 anyy Kepek.

(124) bopmyna OoroHYa YapUOOHY IcenTeo10 ORvyy KBIMBIHTHITH Ru/yy aH amimooro THHHIIL.

11.3 XKykree mukinepuHus cadbl 10°TeH a3 GONTOH KYKTOMAOPAY TY3IOH-TY3 KOTOPYYUY
00JIOT KOHCTPYKIHSIIAP YKaHA alap/blH JIEMEHTTEPH ONYTTYY UbIHAIYY KOHIEHTpalMsJIapblH Haina
KbUTOaraH KOHCTPYKTHBAYY YE€UMMIEPIN KOJJIOHYYy MEHEH I0J00OpIIOHYyra >KaHa 3apbll OOJNTOH
yayp/a a3 MUKIIern OeKeMIUTHHE TeKIIEPUITHIIHN KepeK.

25-tabnumna

P YbIHATYYHYH aCHMMETPHSI KOMOK KOMOK YOHIYTYH 3CENTOO
c
e YOHIYTY Y4YH v popMynanap
-1<p<0 2,5
W=
15-p
0<p=<0,8 2.0
Yorwoynyy 7/v=12_p
0,8<p<l1 10
Vv = 1_,—
2
Keicbutyy -1<p<1 Vv = E
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12 Mopr CBHIHBIKTApPABLI 3CKe ajJlyy MeHeH OekeMauMKKe 00JI0T
KOHCTPYKIUSJIAP/ABIH 3JIeMEeHTTePUHIH 3ce0u

Bopboprmoro  xama  OOpOOpPAOH  THIIKAPHl  YOIOJATAH  JJIEMEHTTEP, OIIOHAOH  dIie
KOHCTPYKUMSIIAPABIH MHMUIYYdy 3JIEMEHTTEPUHUH YOIONIYYy 30Hamapsl (opmyna OOIOHYA MOPTTYK
CBIHYYTa KapIIbUIBIKTBI 3CKE aJlyy MEHEH OEKEMIUTUHE TEKIIEPHIINIIN KEPEK

Yy
ﬁamx

MbIHAA Omax — JAWMHAMHUKAJIBIK KOS(i)(bI/II_II/IeHTTepI[I/I JKaHa (@Pp OCCIIKE ajnbacTaH HETTO KECHJIMIIHHEH

<1 (127)

3CEITEIINCH AIEMEHTTUH KOHCTPYKIUSUIBIK OOJYTYHIOTY 3H YOH YbIHATIYY;

f— K.3 Tabnunara putaiiblk KaObLT aJIbIHTAaH KOMOK YOHTYK.

MopT ChIHYYHY 3CKe alyy MEHEH OCKeMIUTHHE ChIHAIYYYY 3JEMEHTTEp YIIyJl YeHeMACPIUH
7-06JIyMYHYH TajanTapblHa bUIAKBIK 3CENTOO Oy MEHEH OC/ITHICHIeH KECUJIMIIUHUH asHTHIH
KO0OMTYYHY Tanar KbU10aran 3JIeMEHTTEPIN KOJIAOHYY MEHEH 10J000PIIOHYyTa THHHIIL

13 B0JI0T KOHCTPYKUUAIAPBIHBIH OUPUKMEJIEPHH 3CENTO0

HIuperniren Oupukmesnep

13.1 BopOopayk 4oroy *e KbICyy YUYH IIMPETHITeH yjlaMa OUpHKMeNepUH 3centee (opmyia
0O0I0HYA XKYPry3YIAYLIY KEpeK
N
tl,R

wy /¢

<1 (128)

MBIHJIA | — OUPUKTUPUITYYUY SJIEMEHTTEPANH SH KUYMHE KaJIbIH]IBITHI;

lw — KHKTHH 3CENTHK y3YHAYTy aHblH TOJNYK Y3YHIyryHa Oapabap, 2t KbICKapThUITaH, e
KUKTHH y4uTaphl yJlaMaJiaH THIIIKAPhl YbITAPbUITaH yUyp/ia aHbIH TOJNYK Y3YHIIYTY.

7.2-TIyHKTKA BITAMBIK DCENTENTreH KOHCTPYKIUSIAPIbIH JIEMEHTTEPUHUH IIUPETUIITEeH yiaMa
oupuxmeneput scenroo e (128) hopmynana Rwy opayna Rwu/yu KabbLT anyy Kepek.

13.2 VY3aracelHaH *aHa TyypachlHAaH KETKEH KYYTOPIYH apakeTHHJE OYpUTyK >KHKTEp MEHEH

MIUPETIIITEH OWpPUKMENep HKU KECUIUII OOIOHYA KECHUJIHUIIKE (IIapTTyy) DICENTeIUIId Kepek
(22-cypeor):

2

22-cypeT — BypuTyK )KMK MEHEH IIMPETUJIIeH OUPUKMENICPUHUH 3CENTUK KECHINIITEPHUHNUH CXEMAaChl
1 — wun MeTasuibl 00IOHYA KECHIIHIL; 2 — %KHIT METaJUIbl OOIOHYA SPUTYY YeK apacsl (1-kecuui)
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N/(Bs ks lw Rwfye) < 1 (129)
MeTaJuT OOKOHYA APUTYY YEK apachl (2-KECHIIHIII)
N/(Bz kf Iw RWZYC) < 1 (130)

MbIHIa lw — aHBIH TONYK y3yHIyryHaH 10 MM a3 jen KaObLl albIHTaH )KUKTUH ICETITHK Y3YHAYTY;

S %ana [; — 60JI0T AIEeMEHTTEpIN IUPETYYAO KaObUT aJIbIHTAaH KOMOK YOHIYKTap:

530 H/MM? Te ueiinn aryy Kyay MeHeH - 26-Tabiuna 60roHuYa;

HIMPETYYHYH TYPYHO, KUKTUH alaiblHa KaHa MIMPETYY4Y 3bIMJIBIH JHaMeTpUHE KapabacTaH
530 H/mm? nen armkas niikeMayyayk mened S = 0,7 sxana £ = 1;

OIrueMy JcenTeere bLUIANBIK OETHIEHTeH OypuTyK KMKTEp ydyH aryy udern 285 H/mm? re
YeHMMHKH OOJIOTTOH JKacalraH 3JIEMEHTTEpIE AJNEKTPOAIOPAY K€ LIMPETYY4Y 3bIMIApIbl KOJIIOHYY
Kepek, anap yuyH Rwf Skuk Meramnbl OoroH4a Kecumre Ry; OSCENTHK KapIIbUIBIKTapbl Kbliia
y3arbipaak OoJyIly Kepek, al dMHU KOJ MEHEH IIUPETYYde - MeTaul 0OIHYa KECHIIUIIKE JCENTHK
KapuibuTbikTaH 1,1 aceeH kem smec Rw; 9puUTYy 4ek apacel OMpok aHgaH Rw; S/fk; kem amec; aryy
gern 285 H/Mm? xoropy GOiroH GONOTTOH jKAacalaraH SJIEMEHTTEpe EKTPOMIOPAY XKe IHPETYY
3bIMIAPBIH KOJIIOHYYTa >KOJI OepuiieT; TOMOHKY IIapT aTKapbUIraH y4dypAa dJIEKTPOAIOPAY Ke
HIUPETYYYY 3bIMBI KOJIJTOHYYTA 5K0J OepuiieT

Rwz < Rwf £ Rwz Bz/ Bt

DNEeKTPOANOPAY K€ IMUPETYY4Y 3BIMIBI TAHI00J0 KOHCTPYKIMSUIBIK TONTOPAY ICKE alyy
KepexK.

26—-Tabnuma

[Iuperyyuy JKunrepnuH kateT ydypyHIarsl S xaHa fz
3BIMJIBIH JJHAMETPU Kemex KOMOK YOHAYKTapbIHBIH MaaHUJIEPU
OoroHua XKuktun abansl YOHIY- 13
LIMPETYYHYH TYDY, ry 3-8 9-12 14-16 Kana annat
J KOTropy
MM
Kaiisik ceimain i 1,1 0,7
Asromarteik d =3-5 | abanbIHzia B 1,15 1,0
00JTOH yuypaa Temenky Jili 1,1 0,9 0,7
)iz 1,15 1,05 1,0
Kaiibix ChIMAaJ Joli 0,9 0,8 0,7
ABTOMATTBIK  JKaHa a6aNbIHIA b, 1.05 10
KapbIM ABTOMATTBIK [Toyome  ropu- B 09 0.8 07
d = 1,4-2 Gonron -
30HTAIYY, BEpPTH P 1,05 1,0
Kon wmenen; xapsiMm | Kaiiblk ChIMaJl Jiii
aBTOMATTBIK TyTaml | abajblHAa, TOMOH- 0,7
KECWJIMIIITAH 3BIMBI | KY, TOPH30H-
menen 0<1,4 Ooin- | Tanayy, BepTHKAJ- p:
TOHJI0 e KYJI Maiiaa | Jyy, IbIObLTyy 1,0

ChIMaJl 3bIM

D ckepTyy— Kemex yoHaykTap bpIH MaaHHUCH HOPMAJIAYY MIUPETYY PEKUMUHE Tyypa KeNeT.
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13.3 Dcentee apaketn Qbh, OuUp XOropky OekeM OONAT MEHEH OCKEeMIEITeH TyTallKaH
AJIEMEHTTEPAUH ap Oup cypylyy OeTu TapaObiHaH KaObLI albIHBIINIBI MYMKYH, (opmylia MEHEH
AHBIKTAJIBIIIBI KEPEK:

HMIMPETYY4YY METaul 60I0HYa

M (131)
WiR, 7,
METaJIJI 3PUTYY YEeKTepH
M (132)
WZ RWZ 7/0

MbIHJA Ws - )KUK MeTailibl 00I0HYA ICENTUK KECHIIMIIMHUH KapIIblIbIK MOMEHTH;

W; - MeTayuIIbIH 3pUTYY YEKTEPH YUYH J1a yIIyHAal.

By skuKTepauH kaiframnryy TeTU3UTHHIE MOMEHTTHH TAaaCUPH acThIHAA Oypd KUKTEp MEHEH
MIUPETUIITeH OUPHKMENEpIN dcenTee (opMyaiapabl KOJIJAOHYY MEHEH JKH KECWIMIITH KOJIJOHYY
MEHEH JKYPIry3YJyYre TUHHILL:

HIMPETYYUYY METasul 60I0HYa

M x> +y? <1 (133)
(‘] fx +‘]fy)wa7/c

METaJUT SPUTYY YEKTEepH
M

x> +y? <1 (134)
(‘] xt ‘]zy)szyc

MBIHJIA Jfx aHa Jfy — aHbIH HETU3rH OTyHa CAJBIITHIPMaIyy METall >KUKTepu OOIOHYA ICENTEIreH
KEeCHJIMIITMHUH HHEPIHS MOMEHTTEPH;

Jzx KaHa Jzy — METAIUIIBIH SPUTYY YEKTEPHU YUYH OUpei;

X jkaHa Yy — OyJl KECHJIMIIWHUH HETHU3TH OTYHa CANBIITHIPMAYy SCENTENreH KECHIUIINHIH
00pIyK 00pOOpYHAH KbIiiJIa ajbIC )KalUTalIKaH KUK YeKUTHHHH KOOPIWHATTAPHI.

13.4 Canartel (U3MKaJIBIK KOHTPOJA0O0CY3 aTKApPbUIraH LIMPETHIITeH ylama OupuKMmenep Oup

JJie yuyp/a HOpPMaJyy »aHa j>KaHama ChI3bIK YBbIHAIYYJAapAbIH OUp 3Jie¢ KECHJIUIIMHIE apaKkeTTe
6onrono (29) popmyna Gor0HYA TEKIIEPUIIUILN KEPEK, aHa Ox, OyTxy KaHa Ry MaaHUJIepu THELenyy
TYP/© KaObUT aJIbIHBIIIBI KEPEK:

Ox = Owx JKaHa Gy = Owy — DKM ©3 apa NepHeHINKYISAp OarblTTa MUPETHIITeH OaliTaHbIIITarbl
HOpMaJIIyy YbIHAIYY;

Txy = Twxy — IIUPETHIITEH OMPUKMEIETH dKaHaMa ChI3bIK YbIHANYY; Ry = Ruy .

13.5 V3aracelHaH >XaHa TyypacblHaH KETKEH KY4TOpAyH »*aHa MOMEHTTHMH Oup ybOakTa
apakeTuHe OypuTyK KMKTEp MEHEH IIMPETWIreH OMpUKMENepIu SCENTeee IapTTap aTKapbUIbIIIbI
Kepek

F:—f <1 xama F:Z <1 (135)
wf wz
MBIHAA 7f )KaHa 7; — THEHIeNYYy TYPAO KUK METaJUTbl OOIOHYA jKaHa MeTaul OOOHYA IPUTYY YeK
apajlapaarbl 4blHAJIyyjlap y3yHYHaH JKaHAa TyypacblHaH KETKEH Ky4Tep >KaHa MOMEHT MEHEH Iaiaa
00JTyyuy YbIHATYYJIApIbIH T€OMETPHSIIBIK CyMMachiHa Oapadap.
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Bosaor Oupuxkmenepu

13.6 Bypoo Oupukmenepunae OMpUKMEHHH 0OpIyK OopOopy apkeuryy eTkeH N y3aTackiHaH
KeJreH KYYTYH TaacHUpu acThiHAa Oyl KydTyH Oypoosiop apacbiHza Oenymrypyiymy Oupneit mem
KaObLJ1 aJIBIHBIIIBI KEPEK.

13.7 bup Oypoo MeHEH KaObLT aJbIHBIIIBI MYMKYH OonroH Np scenTenreH Ky4dy ¢opmyina
0OIOHYA aHBIKTAJIBIIIBI KEPEK:

KECYY Y4YH

Nb = Ruoc yp Ans (136)
OBIPBIIITHIPYY YUYH

N, =R,,7,d D t (137)
YOy YUYH

Nb = Rot Abn (138)

MbIHJIA Rps, Rop, Rot — Oypoo OuprkMenepruHUH 3CENTUK KapIIbLUIBITHI;
d — 6ypoo 636ryHYH THIIIKbI JHAMETPH;
A = 70%/4 — 6ypoo ©36TYHYH 3CENTHUK ASHTHI
Apn — OypOO KECHITUIIIMHUH HETTO asHTHI;

zt — 6I/Ip 0areITTa KbICBLITaH QJICMCHTTCPAUH 3H KUYNHC CYMMAJIbIK KaJIbIHABIT'BI;

Ns — Oup OYPOOHYH 3CENTENTreH KECUMICPUHUH CaHbl;

v — J.2 Tabmumacel O0oroHYa KaOBUT albIHYy4dy OMPHUKMEHHMH HWIITOO MAPTTAPBIHBIH KOMOK
YOHJYTY.

13.8 Canbl N OypoosopyH Yy3aTachlHAH KydY KOJJIOHYJTaHIa, Oypoosop dopMyiia GOroHYA
AHBIKTAIBIIIBI KEPEK

N
7/an1'n

n=>

(139)

MbIHA Nmin — ymrysn yeHemaepAuH 13.7-MyHKTyHYH TajanTapblHa bUIAWBIK 3CENTENreH Oup Oypoo
YUYH 3CENTENreH Ky4TOHYYIOpAyH MaaHUCUHUH KHYMHECH.

13.9 bupukTUpHiayydy OSJIEMEHTTEPIWH J>KBUIBIIIBIH INapTTaraH MOMEHTTHH OHpPUKMECHHE
Taacup ATKEHZE, OypooJIOpIOTy KYUTOpAYH OeNyITYypyaylmy OaiaHBIUTBIH OOpIyK OopOopyHaH
KapaJiblll )KaTKaH O0JITKO YEHMHKH apajIbIKTapra MporopIUOHANYY KaObUT allbIHBIIIBI KEPEK.

13.10 Bypoonop Oup 31e yuypaa Kecyy ’KaHa 4Oy YUYH MIITEHT, Kecyy ’KaHa 4yowy YYyH
©3YHYO TEKIIEePUIHMIIN KepeK. Y3aTacblHaH OarbITTalraH Kyd >KaHa MOMEHTTHH OHp 3Jie Me3ruije
UIITOOCYHOH KECWITeH OypOooJIop HAThIKa KYUYYHO TEKIIEPUIIUIIN Kepek.

13.11 bup s1eMEHTTEH SKHHYMCHHE MPOKIIAIKaIap ke Oalrka apajblk 3JIEMEHTTEP apKbLIyy
OEKUTKUYTEpe, OIIOHAOM 3¢ OUp TapanTyy HakjlaJka MEHEH OEKUTKHYTepAe OypoOJOpAyH CaHbl
10% »centeere Kapiibl KeOOHTYIylly Kepek. bypuTapiblH ke IIBEJJIEPAUH UBITHINI Typra
TeKYeJIepUH KeCHHIMHUH XapJaMbl MEHEH OCKUTYYAO® KECHHIMHUH TEKYEIIEPUHUH OMPUH OCKUTYYUY
OypoosopayH cansl 50% scenTeere Kapuisl KOOOHTYIIyIy Kepek.

7Koropky ky4 0ypoo Oupuxkmesiepu

13.12 Xoropky OekeM Oypoosiopory OHpPHKMENEpAn JKOTOPKY OekeM OypoosiopayH
YBIHATYYCYHAH KOIIYJIyydy 3J€MEHTTepAMH THHMII TypraH TETHU3AMKTepH OoroHYa maiina OoIroH
65



KP KY 53-01:2024

CYPYJTYY apKbUIyy KOLIYJTaH >KEpJCpPHHJC jKaHa THPKEMeJep/e HMINTEN >KaTKaH Ky4dTepay OepyyHY
6oipKon0010 dcenTee Kepek. byn ydypnma, OypoonopayH OpTOCyHAAa y3yHYyHaH Kyd OenymTypyy
Oup el KaObLT AJIBIHBIIIBI KEPEK.

13.13 Bup xoropky Oekem Oypoo MeHEH OeKeMIENTeH TYTalIKaH 3JIEMEHTTEPAUH ap Oup
CYpYayy Oertune cunupe Typrai Qph 3CENTHK KYdy TOMOHKY (OpMyIia O0IOHYA aHBIKTAJIBIIIBI KEPEK.

Q,, = Rpnon 4
7n
MBIHJIA Rph — KOTOpPKY Ky4 OYpPOOHYH ICENTHUK YbIHAYY KapIIbUIbITHI;
[ — 27-Tabnuia 00I0HYA aJIbIHTaH CYPYIYY KOMOK YOHIYTY;
Yh — 27-Tabnuiia 60rOHYA aJIbIHTaH UIIEHUMIYYJIYK Ko uimenTu;

(140)

Abn — OYpPOO KECHJTMIITUHUH HETTO asHTHI;

Yp — OMPUKTHPYYHYH HIITOO INAPTTAPBIHBIH KOMOK YOHJYTY JCENTEIreH Ky4dTy KaObul anyy
YUYH 3apbL1 00JrOH MOMEHTTHH CaHbIHA JKapalira 00JI0T jKaHa ajIbIHaT:

n <5 yuyn 0,8;

5<n<10yuyu 0,9;

n >10 yuyn 1,0.

27 —tabnuna

66

JKykreene xaHa K©30HOKTOPIYH KaHa
OypOoOJIOpTyH HOMHHAJITBIK
bypooiiop- JMaMEeTPJICPUHUH allbIpMAChIHJA 0 KOMOK
IyH Cypyayy YOHIYKTapbl, MM
bupuktupmnyyuy 6eTrepan | 4oOwIyy- KOMOK JIMHAMHUKAJIBIK JKaHa JluHaMUKaTBIK
UIITETYY (Ta3a100) bIKMAChl | CYH )KOHTO [JOHAYTY U 0 = 3-6 6onron *aHa 0 = 1 6onron
caiyy ydaypaa, ydypna,
BIKMACHI CTaTHKAJIBIK KaHa | CTaTHKAJIBIK XKaHa
0 = 5-6 6onroH 0 = 1-4 6osron
ydypha yqypra
1 KoncepBanusinan6aran | M 60oroHua 0,58 1,35 1,12
DKM OETTH MaiJago0 MEHEH «a 0,58 1,20 1,02
aTyy JK€ arbilll MEHEH aTyy
2 Omout 31e, KOHCEpBAIHs - «M 0,50 1,35 1,12
MeHeH (IIMHK e aJTIoOMU- «o 0,50 1,20 1,02
HANIN qauyy MEHEH
METAIJIAITHIPYY)
3 bup OeruH momUMEpIUK «M 0,50 1,35 1,12
JKE€IUM  MEHEH  KOHCep- «a 0,50 1,20 1,02
BalMsAJI00 MEHEH Oup OeTHH
ObITBIpa  MEHEH  KaHa
KapOOpyH/I KYKYMIIOPY
MEHEH 4Yauyy, OO0JOTTOH
JKacalraH IIeTKazap MEHEH
KOHCEpPBALUSIIOO - Oarika
oeTn
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27 — mabauyamnslH asevl

JKykTeene xaHa KO36HOKTOPIYH KaHa
OypOOoJIOpIlyH HOMUHAJIBIK
Bypoonop- JTUAMETPIICPUHUH aiibIpMachiHAa 0 KOMOK
IyH Cypyayy YOHJIYKTaphl, MM
bupuktupmiryyuy 6errepan YOKITYY- KOMOK JUHAMHKAJBIK jKaHa JInHAMUKAJIBIK
UIITETYY (Ta3a00) BIKMAaChl | CYH )KOHT® [JOHAYTY U 0 = 3-6 6onron *aHa 0 = 1 6onron
canyy y4aypnaa, ydaypaa,
BIKMAaChI CTAaTHKAJIBIK )KaHa | CTaTHKAJBIK KaHa
0 = 5-6 6onron 0 = 1-4 6onron
ydypra ydypra
4 DOkxu 6€TUH KOHCEpBaIHSI- «M 0,42 1,35 1,12
CBI3 ra3-KaJIblH MEHEH «a 0,42 1,20 1,02
5 KoHcepBanuscels  IKH «M 0,35 1,35 1,17
O0eTTH OO0JIOT IIEeTKaIapbl «a 0,35 1,25 1,06
MEHECH
6 NmTreryy ok «M 0,25 1,70 1,30
«o 0,25 1,50 1,20
DckepTyyliep
1 M Goronya OypOOIOPYH YOIOIYYCYH KOHTO Callyy BIKMAachl 0ypOO MOMEHTH OOIOHYA JKOHI® CATyyHY OWJITHPET,
a sMu o O0FOHYA - TalfkaHBIH Oypyym Oypdy OoroHdYA.
2 Tabmumana KepceTYITOHIOH TOMOH dMeC CYPYJYY KOMOK YOHIYKTAPHIHBIH MaaHWJICPUH KaMCHI3 KBUIYYydYY,
6€TTep,HI/I 6I/IpI/IKTI/IpI/IHYY‘{Y HUIITCTYYHYH Oarka bIKMaJIapbIHaA KOJI 6epI/IJ'I€T.

V3aracblHaH ~ OarbITTairaH KydyTy KOJJIOHYJTraHga OWPHKMENern JKOTOpPKY — KYYTYY
OypoosopayH caHbl N popMysa G0I0OHYA aHBIKTAJIBIIIBI KEPEK

N
Qbh kyc

MbIH/Ia K — OUPUKTUPUIIYYYY IEMEHTTEPANH CYPYYY OCTTEpUHHH CaHBI.
XKoropky ky4d OypoOHYH 4OIOTYYCYy OKTYK KY4d MEHEH >KacalbIibl Kepek P = RphAon.

13.14 JKoropky Oekxem Oypoojop Y4YYH KO30HOKTOp MeHeH OacaHjaraH OMPUKTHPHUIYYYY
AJIEMEHTTEPIUH OCKEMJUTHH ICENTee Kapajbll >KaTKaH KeCWIHMIITe ap Oup Oypooro Tyypa KelreH
KYUTYH JKapbIMbl CYPYJIYY KYUTOpPY MEHEH OepMJTreHHH 3CKe ajlyy MEHEH XYPry3YyJyLly Kepek.
Mpinaa GacaHjiaran KeCUJIHIITEPUH TEKIIEPYY KYPry3yiayyre THHHUIIL AMHAMHUKAIBIK XYKTOMAOP/O
KECWJINIIMHAH asHThl OOIOHYAa Ap, CTaTHKAJBIK KYKTOMIOpAe- A OpyTTO KECWIMIINHUH asHTHI
6oronua An > 0,85 A Gonron yuypna xe Ac=1,18 An maprryy asHT 6otoHua An < 0,85A Gonron

yuypaa.

n=

(141)

®pe3epiieHreH TYMIIYKTAP MeHeH OMPUKTHPYY

13.15 DnemenTTepaAuH (pe3epieHIeH TyMIITYKTapbl MEHEH OMPHKTHPYYJIOpPYHI® (KOIIyJraH
KepIiepe KaHa TYPKYKTOpAYH Oa3anmapbIHa K.0.) KbICyy Kydy TOJYTY MEHEH TYMIIYKTap apKbUIyy
OepHIreH Jel SCEeNnTeNuIln KepeK. bopOOpIOH THIIKAPKbI KBICBUITAH aHa KbICBUITAH WHHITYYdy
3NIEMEHTTEp/IC MIMPETIIITEH KHUKTEp KaHa OypooIiop, aHBIH MUUHJIE KOTOPKY OMPHUKTUPYYUYyJIep, Oy
OMPUKTWIIYYIOp MOMEHTTHH apaKkeTHHEH JKaHa aJaplblH 5H JKarbIMChI3 alKaJbIIIBIHAA y3aTachbIHAH
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KETKEeH KY4TYH MaKCUMaJayy YOIJyy KYUyHe, OIIOHAOHN 3JI€ TyypachlHaH KETKEH KYUTYH KbUIBIIYY
KYYYHO CENTeNIUIIN KEPeK.

KypaMabIk yeTyHaapaarsl ajlkak OUpUKTHPYYJ16p

13.16 KypamabIk KOIITaBpIyy YCTYHIAPBIHBIH AyOaiapblH KaHa aJKaKTapblH OUPUKTHPYYIY
IMIMPETUIITEH KUKTEP KaHa KyuTyy Oypoosiop 28-tabiunara buTaidblK SCENTEIHIIN KEPEK.

YoH cranuoHapbplK TONTOIUTYPYJraH >KYKTOMIOpIYy OTKepYYy YUYH HIKEeMCH3 KbIpAap >KOK
OO0JIrOH y4dyp/a, KOTOPKY aJKaKThIH TUPKEIHUIINH 3CENTOO KbIMMbBUIAYY TONTOIUTYPYJTraH KYKTOMIep
YUYH Jia )KYPry3yJyLy Kepek.

YCTyHAyH TOMOHKY allKarblHa KbIMMBUICHI3 TONTOIITYPYJIraH >XYKTOMJy KOJIJOHyyda Oyl
AJIKaKThl AyOayira OEKUTYYy4y LIMPETUITEH KUKTEPIU jKaHa )KOropKy oexem Oypoonopy (147) + (149)
28-tabnuma Qopmyrnamapel OOIOHYA JKYKTOM KOJIOHYJTaH JKepJieple HWHKEeMCH3 KbIpJIapel Oap
IKEH/IMTHHE KapabdacTaH 3CENToo KEepek.

HyO6anapiH OYTKYJ KaJbIHIBITBIHA OBIIIBIK IIMPETME MEHEH >KacallraH IMIMPETUJITeH aliKak
KUKTEp 1y0ana MEHEH OMp/ieil OBIIIBIK €T CENTENUIIH KEPEK.

13.17 VYcrynmapaa, xem OapakTyy ajlkak MaKeTTepH MEHEH >KOropky Oekem Oypooiopno,
OapakTapAblH ap OMPUHUH TEOPUSIIBIK Y3YJYY KEPUHHUH apThiHA OCKUTHIIMIINA OapaKThIH KECHUIIMIIN
MEHEH KaObU1 aJIbIHBIIIBI MYMKYH OOJITOH KYUYTYH >KapbIMblHA 3CENTEIHUILIN KepeK.

Ap Oup OapakTbl aHbBIH Y3YJIM®H XEpM MEHEH MYPYHKY OapakTblH Y3YJII6H >KEepPUHUH
OPTOCYHJIArbl 30Hara THPKOe O0ApaKTHIH KECHIIMIINHE CHHE TypraH TOMYK KYYKe dCENTeNUIIN KepeK.

28—Tabnuna

KykremayH Kypamapik ycTyHaapaars! ankax
TaOUSITHI bUPHKTHPYYHYH TYPY OMPUKTUPYYIOPYH dcenTtee hopmyranapsl
KbiiMbIchI3 Bypu xukrepu: T/ (2Btks Rut ye) < 1 (142)

9KH TaparnTyy T/ (2B ki Rwzye) < 1 (143)
Oup Tapanryy T/ (Brks Rwt ye) < 1 (144)
T/ (P Ks Rwzye) < 1 (145)
JXoropky ky4 6ypoosiopy aT/Qonkyc <1, (146)
Keiiimpiinyy bypu xukrepu: 2 y2 /(2 Bk R, 7, ) <1 (147)
9KH TapanTyy
JT24+V2 128k, R, 7. )<1 (148)
JKoropky ky4 6ypoonopy avT2+aVv21(Q,ky, )<1 (149)
28-Tabimnana kaObLT allbIHTaH OeIruiep:
T = — - kaituputam kyay Q MeHEeH IapTTalraH ajKak y3yHIYTYHYH OMpIUTHHE KbUIbIIIYY Kydy, MbIHIA S -
J
HeﬁTpan)Iyy OryHa CaJIbIIITBIpMaIyy OK aJIKarbIHBIH CTATUKAJIBIK 6pyTTO MOMCHTH,
yeF
= If_ - TONTOLITYpYJraH XXYKTOMAYH OackiMbl F (IMHaMUKaIyyJlyK KOMeK HOHJyKCy3 KaObLI ajibIHTaH
ef

KpaHAbIH JIOHI'OJIOTYHYH OachbIMbIHAH KpaH YCTYyHJapbl Y4YyH), MbIHIA >KYKTOMIOp >kaHa Taacupiep OoroHua
YEHEM/ICpANH TalanTapbiHa bUIAWBIK KaObLUT aJIBIHTAH Y Jf KOMOK YOHAYTY, lef - yurynm yenemaepaus 7.13 xana 15.32 -
IIYHKTTapbl 00I0HYa KaObUI aJIbIHMaH TONTOLITYPYJIraH )XYKTOMIYH O6JMYIITYPYYHYH WApTTyy Y3yHAYTY;

0 - YCTYHIYH JKOTOPKY ajikarbl OOIOHYA JKYKTee/e KaObll ajJbIHraH KOMOK YOHJYK, aHJaa QyOajbl KOTOpKY
aJKaKKa TyTall THrHireH, a = 0,4, aj 9MM KalnTaJAblH CYPYYCY JKOK 00JICO jk€ TOMOHKY aJKak OOIOHYa XKYKTee/e, o = 1;

a - KaJjaM aJKakTyy >KOTOPKY Kyd Oypoosop;

Quh - (140) popmyacel GorOHYA aHBIKTAITaH OMp Ky4TYy OYPOOHYH dCENTENreH Ky4y;

K — GHpUKTHPHITYYUY 2JIEMEHTTEPAMH CYPYIYY OCTTEPHHIH CaHBIL.
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14 KoHCTPYKUMSUIAPABIH  KAHA  KyPYJMaJapAblH  3JeMEHTTEePUH
KOHCTPYKIHUSJI00 00IOHYA HEru3ru *k000J10p

Herusru :xo00;10p

14.1 CeiicMuKaNbIK, KJIMUMATTBIK TeMIEpaTypaiblK TaacHUpPJIEPACH yJiaM KOHCTpYKIHUsIapaa
naiina 6omyyuy ublHaNIyyJaapAbl )kaHa AeopManusiapabl a3aiTyy ydyH, dpexe KaTapbl, UMapaTTapaa
’KaHa KypyJManapia TeMIepaTypajiblK, CEHCMHKAIbIK 5MeC JKUKTEp, KOMIIEHcaTopiiop Xk.0.
KapaJblllbl KEpeK, ajlaplblH OPTOCYHJArbl apajibIKTap OLIOJN TaacHpiiepre KapaTra aHBIKTaayyra
TUMHILL

14.2 Kapkac mmapaTTapblHbIH jKaHa KypyJIMaJapblHbIH ap Oup OJoryHJa OaillaHBIIITHIH ©3
aJIJIbIHYa CUCTEMACBhIH KapalIThIPyy 3apbUi, ajd OyTYHAeH KapKacThlH MEHKWHAWKTErW KaTyylIyTyH,
KOHCTPYKLUHUSAJIAPJbIH  3JEMEHTTEPUHUH  TajanTarbliail  OeKeMIUIMH aHa TYPYKTYYJyI'yH,
TOPU3OHTAIABIK KYKTOMIOPAY >KaHa TaacHpJIepau KaObUl allyyHy »aHa OeNyITYpYYHY, UMapaTThl
’KaHa KypyJIMaHbl MIIEHUMJYY JKaHa bIHIalIyy Typry3yy YYYH IIapTTapbl KaMChl3 KbUIyyra THHMII.
baiinanpln  cxeMachlH JKaHa JKalramkaH SKEpUH TaHA0O0 MMAapaTThlH JKaHa KypyJyLITYH
KOHCTPYKLMAJIBIK CXEMAaChlHA, alap/blH HILITOe IIapTTapblHa, €JYeMIepYHe, KYKTeMAepAYH >KaHa
TaaCHpJIEPIUH TYPIAOPYHe XK. 0. xKapalla Kypry3yaylly Kepek.

14.3 KoHcTpyKuMst 37IEMEHTTEPUHUH UMKEMAYYITYTY, 3PEKEe KaTaphl, KbICHUITaH jKaHa YOOJTraH
©30KTOp YUYH, OIIOHION 73j€ XKyKa IyOaJayy TyypachblHaH OarbITTaIraH KECWJIUIITH TY3reH
KapTakTap YUYH YEKTUK MaaHWIEP/AEH alllooro THHHILL.

14.4 XabyyHyH aHa KaJIKaCHIHBIH KOHCTPYKLHSJIAPbIHBIH CAJaHJO0OCYH KOMIIEHCALUSAIO0
Y4YH KYpYJIYWITYK KOTepyMJy KOJJOoHyyra >kon Oepuier. byn ydyphaa, 4YeKTMK HMHHITYYHY
TEKILIEPreH e, BEPTUKAIBIK MHMIIYYHY UMapaTThIH KOTOPI'YIYHYH KOJIOMYHO a3aliTyy Kepek.

14.5  bBoiaoTr  KOHCTpYKUMsIapAbl  JOJ00OPJIOOAO  TPAHCIOPT  KapakaTTapblHBIH
MYHO3716MOJIopYH (TYPYH, YK KOTOPYMAYYIYI'YH, TrabapuTTepHH), METalJd MPOKAaTTBIH YEeHJUK
Y3YHIYTYH, 3JIEMEHTTEP/AMH YbIHATYY a0allblH ’KaHa MOHTaKIOOHYH BIHTAMIYYIyT'yH 3CKe allyy MEHEH
amap/Abl KOHOTYY MapKajapblHa Oeilyy Kapailyyra TUWWII. bBup TUNTErM KOHCTPYKIMSUIBIK
AJIEMEHTTEP/INH )KOHOTYY MapKaiapbl MyMKYH OoyliyH4Ya YyHUGUKALKATIaAHYyTra TUHNIIL.

14.6 Konctpykuusanapaa (KeHeTYYy MapKajapblHIa) MPOKATTHIH TYPJASPYHYH jKaHa THUNTYY
OITYOMIIOPYHYH MHMHHUMAJAYy CaHbl, OOJOTTYH O€KeMJMK KiaccTapbl (Mapkajiap, aTaJblITap),
HIMPETYY4YY MaTepHaaap skaHa )KUKTEPIUH KaTeTTepUHUH 0J14eM1epY, OYpoOoIopaAyH OeKeMIMK jKaHa
TaKTBIK KJIACCTAPhl, KO36HOKTOPAYH AMaMETPH KOJJOHYJyyra THHHIIL.

14.7 Hon0ooprnooso KOHCTPYKUMSATIAPABIH KypamJblK KECWIMIITEPUHUH JkKaHa Oallka
JeTalIapbIHBIH TyOallJapbIHbIH KaHa aJKaKTapbIHBIH eueMepy ((acoHkanap, MiikeMcu3 KbIpiaphl,
OMPHUKTUPYYYY TpOKIagkamap K.0.) MYMKyH OosymryH4a Oapak TMPOKATTBIH CTaHIAPTTHIK
OITYOMIOPYH O3CKE allyy MEHEH JalblHAalyyra THUWWII; JKaKblH ©JYeMJery TETUKTep MYMKYH
OoiyuryHya yHuUKaIUsIaHyyra THHUIL.

14.8 3appur OONTOH yuypnaa A07000pI00/I0 KOHCTPYKIUSUIAPABIH HYOTYATYJIYIIYHYH Tajar
KBUIBIHTaH JIEHIIAJIMH jKaHa KypyJIMaHbIH T€OMETPUSIIBIK MTapaMeTpICpUHIH 3apblil OOJITOH TaKThITbIH
KaMCBhI3 KbUTYy4y MOHTQX/IBIK OUPUKTUPTrUYTEp (KOMIIEHCATOPIIOP JKaHa Oallka KOHCTPYKIMSAJIBIK UIII-
yapaiap) Kapajayyra TUHHUII.

14.9 MeiKuHAUKTEIn TOP KOHCTPYKUMSIIAPABIH (6TMO TYPKYKTOp, TasHbIYTap, Madranap
K.0.) J)KOHOTYY MapKajapbl, 3peXe KaTapbl, 3JEMEHTTHH YyYTapblHIa KaWramkaH Iuadparmaiap
MEHEH OekeMAenHIIN Kepek. Talryyzaa, cakTool0 ’KaHa KypyyAa KOHCTPYKIMSUIApAbIH CaKTaJbILIIbIH
KaMCBbI3 KbUIyYy YUYH aJIap/ibl ©3YHU® ©30KTOp MEHEH OEKeM/100re 0J1 OepuIieT.
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14.10 Top KOHCTPpYKUMUTAPABIH TYHYHIOPYHIO JIEMEHTTEPJIUH OKTOPYH O0pOOpiomTyp00o
KaOBLJI aJIbIHraH KOHCTPYKIUSUIBIK YEUUMIEP/IU ICKE allyy MEHEeH MUHUMAJAYy O0JIyyra THHHILI.

14.11 Iluperunren KypaMIblK O6JYKTOPAYH OIUOMAOPY IIUPETYY MPOIECCUHUH
TEXHOJIOTHSUIBIK YEKTOOJIOPYH, MYMKYH OOJITOH IIUPETYY4y JedopMarusuiapasl jkaHa TY3/160
HIapTTapbIH 3CKE alyy MEHEH JailbIHJAJIbIIIbI KEPEK.

14.12 DpureH MeTaJIIbIH, HYPIyY K€ KOHBEKIMSJIBIK )KBUIYYIYKTYH, OTTYH K. 0. TaacupuHe
ayymap Oonmynry MyMKYH OOJITOH YK KOTepyydy KOHCTPYKUHMsUIap KamTamajap, OTKO YbLIaMIyy
KBIIITaH K€ BICBIKKA YblIaMayy OETOHJOH Tocyydy ayOanmap, MeTalma KajJkaHdTap >X.0. MEHEH
KOProJIyIly Kepek.

14.13 [lIupeTunred KOHCTPYKIUSIAPIBI 107I000PI00I0 MHUPETYYUY AehopManusIapAbIH KaHa
YbIHAJTYYHYH 3BISHIYY TaacHUpWH a3alTyyHYy >KaHa YbIHAJIYy KOHIICHTPAIUSCHIH a3alTyyHY KaMcChbI3
KbUTYy4y KOHCTPYKIUSUIBIK YeUUMJEP KapalbIlibl KepeK (dIeMEHTTep e KaHa TETUKTEP 1€ YbIHATYYHY
Oup KampilTa OOIYIITYPYY MEHEH, KHPHUII OypuTapbl, KECHJIUINTHH KECKUH ©3TepYIIy >KaHa Oamka
YbIHATYy KOHLIEHTPATOPJIOpY >KOK), OIIOHAOW 3J€ XHUKTEPIAUH 63 apa >Kaurauryycy, HIHUPETYYHY
KaMChI3 KbUIyY jKaHa KHUKTEPJUH MUHUMAIYy €JIY6MIOpYH KOJIJJOHYY OOOHYa TajanTap CaKTajbIIIbl
KEpeK.

HlupeTuiared GMPpUKTHPYYJI0P

14.14 luperyydy OMPHUKTHUPYYIOPAY AOIO00PIOOJ0 TOMOHKYJIOP 3apbUl: CTaHAAPTTapAbIH
KaHa MIMPETYY4Y OWPHUKTHPYYIOPAYH KOHCTPYKIMSCBIHA Kapara Oamika JOKYMEHTTEpIUH
TaJIANTAPBIH CAKTOO; HIMPETYYYY MPHUKTUPYYJIOPAYH CaHBI a3blpaak OOJyIly MYMKYH; IIMPETYYHYH
KaHa MUPETYYdy MaTepHasiapIblH HaThIHKaIyy BIKMaJapblH KOJIJIOHYYHY KapalIThIpyy; HIHPETYYUIY
OMPUKTHPYYIOPAYH SPKHH KETKHJIUKTYYJIYTYH, HIMPETYY XYMYIITAPBIHBIH BIHTAMITYYIyTyH >KaHa
MIMPEeTYYYY OUPHUKTHUPYYJOPAYH camaThlH 3apbUl KOHTPOJIJOO0 MYMKYHUYJIYTYH KaMChI3 KbUTyydy
KalramyycyH kapamrtsipyy; MK (Mmeran koHcTpykumsacel) sxaHa MJIK (meran peranusauus
KOHCTPYKLHUACHI) YMWMENEpPHHJE KOHTPOJJOOHYH (PHU3MKAIBIK BIKMAJapblH KOJJIOHYY MEHEH
TEKIIEPYY 3apblil OOJITOH MIUPETHIITeH OUPUKTUPYYIOPIY KOPCOTYY.

14.15 lluperunren OypuTapIbiH e196MI0pY kaHa GopMachl TOMOHKY IAPTTAP/bl ICKE allyy
MEHEH KaObLT aJIbIHBIIIBI KepeK:

a) ki Oypu »xwukrepauH karerrepu 1,2t TeH ambik 00y0O0ITy Kepek, MbIHAa t - OUPUKTHPYYUY
AIIEMEHTTEPINH PH KMUWHE KAJIBIH/IBITHI; KAJBIHIBITHI t OONTOH KUKTHH KaT€TH TETEPEKTENTeH YeTHHE
KOWJTyydy (hacoHAyy IpoKar, spexe katapsl, 0,9 T ammmooro THHUII;

0) ki OypuTyK THUTHINTEPUHHH KaTCTTEPHUH JCENTee OOlHYa KaObL1 anyy Kepek, OMpok
29-Tabnuiaa KepceTYITOHIOH KEM IMEC;

B) OypUTYK IIMPETYYHYH ICENTHK Y3yHIYTy 4Kf TOHHaIaH keM sMmec jkaHa 40 MM keM 0601001y
KEpeK;

r) (JaHK KUKTHH 3CenTHK y3yHmyry 85K fr (ff — 26-Tabmuiara putailblk KaObUT ajbIHTaH
KOMOK YOHJIyK) aIlllo0r0 TUHHWII, MBIH/A KYY XKUKTHH OYTKYJ Y3yHIyTYHa TaaCHp dTYYIYy KUKTEPIH
KOIITOTOH/IO;

1) KaNTaMaHbIH ©J46MYy LIMPETHIYY4y JIEMEHTTEPIUH WYMHEH 5H HWYKe Oell KaJlbIHIbIKTaH
KeM 00n00ITy Kepek;

€) OypuTyK >KMKTEpPIMH KaTeTTEPUHUH OTUOMIOPYHYH KaTBIIIBIH 3pexe Katapsl 1:1 kaObL1
anyy kepek. Luperunyydy aeMeHTTepIuH KaJbIHIBITH ap TYPAYY OOJTOH ydypaa KareTTepu Oupaeit
IMEC KHUKTepAH KaObLT ayyra >Koj OepHiieT, MbIHJIA UYKe 3JEeMEHTKE JKaHalia Typran karer 14.15-
MyHKTTYH TajlalTapblHa, aJl MU KaJbIH 3JIEMEHTKE jXaHama TypraH kateT 14.15, 6 myHKTyHYH
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TaJlanTapblHA bIJTAWBIK KETYYT® THWHIIL,

) JTMHAMMKAJIbIK J)KaHa TUTUPOeUYy KYKTeMIeply KaObul alraH KOHCTpyKuUMsiIapAa OypuTyk
KHUKTEPAU MOPTTYK CHIHBIKTAPIbl ICKE alyy MEHEH Yapuooro ke OEKEeMIIMKKE 3CENTee MEHEH
HETU3JIeTeHIe HETU3TH METAJLIra JKblJIMaKail ©TyYy MEHEH aTKapyy Kepek.

14.16 9.2, 9.3, 15.9, 15.23-nmyHkTTap xaHa 4-TONTOTY KOHCTPYKUIHUsIAp OOOHYA MIMPETHITEH
KOIITaBpJapJblH HMHKEMCU3 KbIpJapblH, auadparMajapblH jKaHa OelaepuH OeKUTYy YYYH OHp
Tapantyy OypuTyy >KUKTEpIH KOJIOHYYra jK0jJ OepuiieT, ajaplblH Ki KaTeTTepHH dcenTee OoroHYa
KaObL1 alyy Kepek, Oupok 29-tabinuiaia KepcoTYIreHI0H KEM IMeEC.

Bbyn Oup Tapantyy OypuTyy XHUKTepAM KOHCTPYKLHUsUIapAa KOJAOHYyra >oj OepuiOeuT:
tonop |;

OpPTOYO arpeccuBYY ’KaHa ©Te arpecCUBAYY YOHpee UIITETHIET (KiIaccu(puKanus - KypyTyIn
KOHCTPYKIHSJIAPBIH KOPPO3HUAAaH KOProo CTaHIAPTTaphIHA bIIAWBIK).

14.17 Dcenrenryy *aHa KOHCTPYKLUHUSJIBIK OYpUTYK JKUKTEp YYYH J0J000pI0 IHMIMPETYYHYH
TYPY, DJIEKTPOIOP K€ MUPETYYUY 3bIMIAP, IMUPETYY10 KUKTHH a0allbl KOPCOTYIIYITY KepeK.

14.18 bapak OeayKTepyHYH IIMpETUIreH yjgama OUPUKTUPYYJIepY, dpexe KaTapbl, TOIYK
KallHaTyy MEHEH >KaHa KOPIOIIyH THJIKEJIEPUH KOJJIOHYY MEHEH Ty3 aTKapbUIbIIIbl Kepek.
MOHTaX/100 HIAPTTApbIHAA JKUKTUH TaMbIPbIH IIUPETYY MEHEH OWp TapanTyy IIUpeTyyre »XaHa
KajraH 00JIOT TOLIeMY MEHEH IIMPETYYT® KO0 OepuiieT.

Y3TYATYKTYY JKUKTEPH, OLIOHAOHN 3Jie ajjiblH ana Oyprysioo MEHEH KOJ MEHEH IIHpPEeTYY.Ie
aTKapbUTyydy JIEKTPO KIETKaJIap bl KOJJOHYYTa 4-TONTOTY KOHCTPYKIMSIIap/1a TaHa JKOJ OepHIIeT.

29-tabnuma

, Kf SKHKTEpIMH MUHUMAJYy KaTETTEPU MM,
Bupnktupyy- | Iluperyynys H/mm HMIMUPETUITYYYY TEMEHTTEPIUH KOOHAYTY KoOypeek
Go0TTYH 0o01c0 t, MM
HYH TYpY TYPY aryy wern :
4-5 | 6-10 | 11-16 |17-22 | 23-32|33-40| 41-80
Oku  Oyputyy | Kon menen 430ra 4 5 6 7 8 9 10
JKUANTEPU Me- YeHuH
HCH TaBpJIyYy; 430maun 5 6 7 8 9 10 12
Atimanma 530ra
KaHa OypuTyy qeitnH
ABTOMATTBIK 430 ra 3 4 5 6 7 8 9
JKaHa KapbIM qeliH
aBTOMATTBK [~ 430man | 4 | 5 6 7 8 | 9 | 10
530ra
(705051
OKku OypuTyy Kox menen 380 re 5 6 7 8 9 10 12
KUNTEPpH ABTOMATTBIK 4eiinH 4 5 6 7 8 9 10
MCHCH JKaHa JKapbIM
TaBpiyy aBTOMATTBIK
DckepTyynaep
1 Aryy kyuy 530 H/MMZ)KOFOpy OOJIOTTOH JKacaliraH KOHCTPYKIHMSUIAp[Aa, OLIOHAON 3Jie 3JIEMCHTTCPUHHH
KaIBIHABITEL 80 MM KOropy OOJITOH GapAbiK OOJOTTOPAYH WUMHEH aTaiiblH TEXHHKAJIBIK HIapTTap OOrOHYa OypuTyK
JKUKTEPIMH MUHUMAIJIYY KaTETTepH KaObLI aJIbIHAT.
2 4-TonTyH KOHCTPYKUMSUTAPBIHAA OMp TapanTtyy OypYTYyK >KHKTEPIHH MUHHMAJINYy KATCTTCPHUH IIHPETHIYYIY
AIIEMEHTTEPINH KAIBIHABITE 1 MMmre delinH 40 MM KOIIO alraHzaa jkaHa 2 MM — 3JIEMEHTTePIUH KaJIbIHIBITHE 40 MM
JKOTOpY OOJITOHJIO a3aMTYY Kepek.
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Bypoo OupuxkTHpYYJI6pY

14.19 Bypoonopay 101000pa0010 TOMOHKYJIOP KEpPeK:

OypOOJIOpJIyH TaKThIK KIJIACChIH HETU3YY KaObul anmyyra; OMpUKTHPYYA® OypoosopayH
MYMKYH OOJIylIyHYa a3 CaHbIH aiyyra; Oypoojop YYyH KO36HOKTepay KaWramTelpyy OoroHua
CTaHJAPTTApPAbIH JKaHa KypyJyll D3pEKEJICpUHUH TaJlalTapblH CAaKTOOro; TyTallyyJjapjaa >KaHa
TYWyHIepae OypooJsopay 3peke KaTapbl MUHUMAIYy apaliblKTa >Kalramrtelpyyra; Oypoosopay
KOIOYHYH JKaHa raiikamapasl OypOOHYH BIHIAMIyyJyryH KaMChl3 KbUIyyra (aHblH WYHHJIE
MEXaHUKAJAITBIPbUITaH acHalThlH KapJaMbl MEHEH), OLIOHAON 3yie Oypoo OUPHUKTHPYYIOpAYH
camaTblH 3apblI KOHTPOJIJ0O0 MYMKYHUYJYTYH KaMChI3 KbUITyyra; SKMHUM Japa)ka/iarbl SJIeMEeHTTepIn
OCKUTYYAOH THILIKAPBI, ICENTUK OMPUKTUPYYJIOPAO raiikamapJbslH 63 aljblH4a OypajbllIbliHa KapIIbl
yapasap/bl KapaTeIpyy.

14.20 Kyu - apakeTnHUH Oup 06Iyry MIMPETWITSH KHUKTEP MEHEH, al 3Mu oup 6exyry Oypoo
MEHEH KaObUT aJIbIHIaH KOMOWHAIUSUTAHTaH OUPUKMENIePIH KOJIOHYYTa KOJI OepUIIOeHT.

1421 @OpuKNUsUIBIK  OMPUKTUPYYIOPAY JOJIO0OPIOO0 TOMOHKYJIOp 3apbUl: MBIHIAN
OMPUKTHPYYIOPAY KOJIOHYY, OYpOOJOpAYH jKaHa ajap YIyH KO30HOKTOPAYH IUAMETPHH JTaHbIHI00,
KO30HOKTOPAYH >KaWramyycy, OMpPHUKTUPUIYY4Yy OeTTepIu HINTETYY aHa KOHCEpBAIHsIOO X.O.
OOIOHYA CTaHAAPTTApPIbIH TaJalTapblH CAaKTOO; Oypoosopay Ooll OpHOTYy XaHa TrailKamap.sl
OCKUTYYHYH BIHFAMIyyJdyTyH jaHa BIHTAMIYyJTyTyH KaMChI3 KbUIYY, OIIOHAOW 37 (DPUKLHUSIBIK
OMPUKTUPYYIOPAYH CalaThbiH KEPEKTYY KOHTPOIA00 MYMKYHUYIYTYH KAMCBI3 KbUIYY.

14.22 A TakTBIK KJIaCCHIHAATBl OOJNTTOPAY OMPHUKTHUPYY YUYH KOJJIOHYIYIIY KEpek, ajapiaa
MOHTQXJQJITaH DJIEMEHTTEPJle KO30HOKTOpP KOHCTPYKIVUIBIK TUAMETpPre 4YeWHH JKe alpbiM
JJIEMEHTTEp/Ie JKaHa TETUKTepAe alKajblluTapAa OyprysaHrad, aipbIM OeNyKTepyHI1® KUYMHE
IMamMeTpre 4euH OypryllaHraH e IpecTeNreH, aHJlaH KUHUUH JoJ000OpAYyK JauameTpre 4YeuuH
OypryjaHrad 4orynaTyiraH siaemeHtrepae. Kem Oypoo Tyramryymnapaarsl TakThIK KiacchlHAarsl B
sxaHa C Gypoosopy 380 H/Mm? re ueitun oTyy Kydy MeHeH GONOTTOH ’Kacajirad KOHCTPYKIHSIAP YIYH
KOJIZJOHYJTYIITy KE€PEK.

14.23 JKbIuThIrsl KOK O6JIYKTYH Y3yHAYTY OOIOHYA ap KaHJail nuamerppaeru OenykTepy Oap
Oypoosiopty Oysl OypooJiop KBIPKBUITAH OaillaHbIITap/a KOJJIOHYyra ol OepmiOent. JKpuiblryy
KYYYH ©3YHO CHHUPHII aIyy4dy OypOOHYH KMOM raiikara jkaHalla TypraH SJIEMEHTTUH KaJIbIHIBITBIHBIH
KappIMbIHAaH aIllllaraH TepeHJAWKTEe JK€ S5 MMJCH allmooro THHHI, Oyra CTPYKTYpajbIK
KOHCTPYKIUSIIAPABI, dJIEKTP JTUHHUSACHIHBIH TassHBIYTAPBIH JKaHa adblK OOIYIITYPYYYY TY3YIYIITOPIY
KaHa TPAHCIOPTTYK OaiJlaHBINI JIMHUSUTAPBIH ~ KOIIMIOTOHIO, Oy JKeple J>KUN  TyTallKaH
9JIEMEHTTEPIMH MAKETHHEH THIIIKapbl OOy KepekK.

1424 bypoonop (aHbIH HMYMHAE JKOTOPKY  Kyuryynep) 30-tabnumara  bLIalbIK
KaUralThIPbUIBIIIBI KEPEK.

bupuktupyydy Oypoosnop, spexe Karapbl, MAKCUMAJYy apajibIKTa )KalTralThIPbUIBIIIBI KEPEK;
KOIIIYJITAaH JKEpJIEpUHIC KaHa TYHYHAOP OypooJopayy MHHAMAILYY apajblKTa >KaHTalIThIPBIIIBI
Kepek. Bypoosnopay Tenkuuryy Kalramrtelpyyna, Kyd-apakeT OoroHYa aiapiablH O00pOOopiopyHYH
OpPTOCYHIArbl apajibIKThl @ + 1,5d, kem aMec KaObLT anyy Kepek.

MBIH/IA @ - Ky4 00IOHYa KaTapyiapAblH OPTOCYH/1arbl apajblK,

d - Oypoo y4yH KO36HOKTYH THAMETPH.

MpbIHAal KalramTelpyy MEHEeH An 3JIeMEHTUHHUH KECHIIUIIN aHbIH KYUTYH Oup OenyryHe rana
Kalramkal Ke3eHOKTOp MEHEH 0acaHJaTyyCyH 3CKE allyy MEHEH aHbIKTalaT («3ur3arga» OoroHYa
aMeC).
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30—Tabnuima

Bypoonopny
ApaIbIKTBIH MYHO3/16MOCY KalramTelpyyAarsl
apaJIbIKTap
1 Dkwu GarbiTTa 6ypoo 60pOOPIOPYHYH OPTOCYHAArHI apaJIbIK: 2 54D
0 ey s e 12
0) 4oroy/1a yKaHa KbICyyJla 4YeK apa OypduTaphl )KOK OOJITOH ydypaa 9H
YETKU KaTapiapaa MaKCUMyM
B) OpTO Karapjapja, OIIOHAOW »3J€ YeTKH KaTapjapia 4YeK apa
OypuTapsl OOJITOH yuyp/a MaKCUMYM:
YOIy yuypyHaa 16d sxe 24t
KBICYY Y4ypYH/2a 12d xe 18t
2 BypooHyH 60pOOpyHaH 3JI€MEHTTHH YeTHHE YSHHHKH apaibIK:
a) Kyu 60I0HYa MUHUMAIIAYY 2d
0) oo 3J1e, apakeT apKbUTYY:
YEeTTepU KECHIITECH/IE 1,5d
"mpokar" 60ATOHI0 1,2d
B) MaKCUMAIIYy 4d ke 8t
) ap KaHJal 4eTUH/e KaHa ap KaHAal Kyd OarbIThIHJA XKOTOPKY KY4 1,3d
OypooJIOp YUYH MUHUMAIAYY

U Ypiryy kyay 380 H/mMm? xoropy GonroH GOJOTTOH »KacairaH KOIIyJIyydy 3JeMeHTTepIe
OypOOJIOPIyH OPTOCYHIarbl MUHUMAIIIYY apaibik 3d MEHEH KaObUT aJIbIHBIIIBI KEPEK.

30-Tabnumana KaObLT albIHTaH OENTHIIep:

d — 6ypoo Ke36HOTYHYH AUAMETPU

t — 9H MUYKe CHIPTKBI DJIEMEHTTUH KaJIBIH/IBITHI.

DckepTyy— Aryy dern 380 H/Mm?re ueiinunku GOIOTTOH >kacajiraH dJIeMEHTTepAe OypooHyH Gop6opyHaH
AJIEMEHTTUH YeTHHE YEHMHKHU apajbIKThl KYd MEHEH j>kKaHa OypoosiopiyH OOpOOpJIIOpYHYH OPTOCYHAArbl MUHUMAILYY

apanbIkTel 13.7 >kama 17.12-myHKTTapra bUIalbIK OMPUKTHPYYIOPAYH HINTOe IIApPTTApbIHBIH THEIIETYY KOMeK
YOHJTyKTapbIH 3CKE aJyy MEHEH 3CENTee YUypiapblHa a3aiTyyra Ko OepuIer.

BYPQTy 6I/Ip TCKYC MCHCH 66KI/ITK6HI[6, AHbIH YYYHAH 3H aJIbIC JKalramkaH Ke30HOK KIIKKE dH
JKaKbIH OIOYKKa KOIOJIYITy KCPCK.

15 HWmaparrapablH KaHa KYpPYJMAJapAblH ap KaHAall TYpJepYH
1071000ps100 00OHYA KOLIYMYa TaJaNTap

KoHcTpyKuusiiapAbIH 31eMEHTTEPUHUH HITYYCY KaHA KbLIBILIYYCY

15.1 KoHcTpyKuusanapAbiH 3J€MEHTTEPUHUH UHUIYYCY JKaHa KBUIBIILYYCY JKYKTOMAOD jKaHa
Taacupiiep 60lOHYa YeHeMIepAe OCITUICHIeH YeKTHK MaaHMJIEPIeH allooro THHHIII.

TeMnepaTypa >KUKTePUHMH OPTOCYHIATbI APAJTBIK

15.2 bup xabarTtyy wuMapaTTapAblH jKaHa KypyJaMalapAblH OO0JOT KapKacTapbIHBIH
TEMIIEPATyPaJIbIK KUKTEPUHUH OPTOCYHAATbl 3H YOH apaybIKThl 31-Tabnunara biaaiblk KaObLT amyy
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kepek. Tabmuuana kepceTylreH apaiblKTapAblH 5% maH amblk 31 amkaH yuyypia, OLIOHIOM aie
nyOannap jke Oalllka KOHCTPYKIMsUIAD MEHEH KapKAacThIH KaTYyJIyryH >KOropyJjaTyyAa 3CenTeene
KIUMATTBIK TEMIIEPaTypajiblK Taacupiiep, KOHCTPYKLUMSUIAPIbIH HiiKeMcHu3 Jaedopmanuschl KaHa
TYHYHAOPAYH UHUITY3IKTUTH 3CKE AJIBIHBIIIBI KEPEK.

3l-tabnuna

3OH y3aK apajbIKTap, M
MIMapaTTapIbiH KaHa TEMIIepaTypa )KUKTEPHHUH OPTOCYHIA TeMIepaTypa XUTHHCH
K€ MMapaTThIH YeTH-
YpyIEApa OIIOKTYH y3yHIYTY OJIOKTYH Tyypachl HEH )KaIfI:IHKBI BEPTH-
MYHO316M6CY 0oroHYa (MMapaTThI YHTYYP N P
. 00roHYa KaJIJIbIK OailTaHbII-
O0MI0TO) .
TBIH OTYHA YCHUH
JKbutbITHUITAH UMapaTTap 230 150 90
XKeuteiThuIOATaH WMapaTTap
YKaHa BICBIK LIEXTEP 200 120 75
A4BIK HCcTaKaganap 130 - 50

Dc Kk e p T Y Y —MaparTTsiH jxe KypyJIMaHbIH TeMIIEPaTypajbIK )KUKTEPHHUH OPTOCYH/IA KU BEPTUKAIIYY
OaifnmanbIm 60JICO, aapAblH OPTOCYHIArbl apalblKk OKTOPAO MMaparTap yuyH - 40-50 MeTpAeH jkaHa aublK dCTaKajanap
Y4 YH - 25-30 MeTp/IeH aImooro THHHUIIL

depMmaJiap kaHa CTPYKTYPAJIBIK Ka0yy TaKTAJIaAPbI

15.3 ©3ex (epmanapablH XKaHa CTPYKTYpaJbIK TaKTaldapAblH (MBIHIAH apbl-CTPYKTypaiap)
OKTOpPY, DOJpeXe KaTapbl, OapAblK TYWYHIOpAe OopOOpIOmTYpyaylly Kepek. O3exkTepay
OopOopromTypyy HUpETHITeH (depMmanap/a KeCUJIUIITEPAUH OOpAyK OopOopiopy OoroHua (5 MM
YEHUH TErepeKkToe MEHEH), ajl MU OypOOJIOpIIO - YETHHE >KAKbIH OypuTap/AblH KOPKyHydy OOrOHYa
Kyprysyiaer. Kecunuirep esreprenjie ¢hepmaiapablH TUIKEIEPUHUH OKTOPYHYH KBUIBIIIYYCYH 3CKE
anbooro >xos Oepuser, srepAe ajdl KUYMHE KECHJIMII THJIKECUHUH OuiimkturuHud 1,5% ammaca.
TyltyHOepae 3KCLEHTpUCHTETTep OONTrOHI0, (epMalapAblH KaHa CTPYKTypajapAblH 3JIEMEHTTepH
THEIeNYY HWHMIYydy MOMEHTTepAM JCKe alyy MeEHEeH Jcentenuumu Kepek. depma KypyHYH
TYWYHIOPYHOH TBIIIKApbl JKYKTOPAY KOJJIOHYYJa Y3YHYHaH KEJIreH KY4TOpAYH jkKaHa HHWIYY
MOMEHTTEPHHHUH OUPTEICNIKEH apaKeTHHE bUTAWBIKTAIITHIPBUTBIIIBI KEPEK.

15.4 36 ™erpumeH amblk xkaOyyuy depMmanapIblH apajblKTapblHIa TYPYKTYYy >KaHa Yy3aK
KYKTOMIOpAYH viunuimHe Oapabap KypyJldyLITYK KeTepyYHY Kapoo kepek. JKanmmak yaTelpiapia
KypyJIyIITYy KOTOPYYHY apaJbIKTHIH YOHIYT'YHA KapaOacTaH, aHbl CyMMAJIBIK Y€HEMIUK JKYKTOMIOH
wtoc 1/200 apeimika uiinnyyre 6apabap aen 3centee MEHEH Kapoo Kepek.

15.5 bypuran >xe TaBpJaH »dieMeHTTepu Oap ¢epmanapabl scenteenio (epmamapabiH
TYWYHIOPYHIOTY JIEMEHTTEPIUH OMPUKMEIEpUH JOLINOO0J MEHEH KaObll ayyra >kos OepuiieT. DKu
6amryy, H-popmanyy sxaHa TyTykue KeCHJIMINTEpUHIE (epMaHbl JOIINOON CcXeMachl OoroHuYa
ICENTeere KeCHJIMIITUH OMHUKTUTUHUH JIEMEHTTEpIMH Y3yHAyTryHa Kateimel 1/10 ammaran yuypaa
xon Oepuier. Byn kaTelTapiaH amibll KeTKEHIE, TYHYHIOPAYH KaTyyJdyryHaH 3JE€MEHTTEpAETd
KOIIyMYa MMMITYY MOMEHTTEPHH 3CKe anyy Kepek. Depmanapia TYWYHAOPAYH KaTyylayryH dCeEnKe
IyyHY KaKbIHAAIITHIPHIITaH bIKMajap MEHEH KYPry3Yyre ypykcaT OepuieT; OKTYK KY4Ty LIapHUp
cxemachl 00IOHYA aHBIKTOOTO JKOJ OepuiIeT

15.6 daconkamapbl MEHEH HIMPETHITeH (epManapAblH TYHYHAOPYHIery TOp >KaHa ajKak
3JIEMEHTTEPUHUH YETTEPUHUH OPTOCYHJArbl apaiblKThl a = 6 t -20 MM kem sMec, 6upok 80 MM amIbIK
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aMec KaObLT almyy Kepek (MbIHa t — hacoHIyH KaJIBIHABITBI, MM).

Kanrama wmenen xaObuiran (QepmanapAblH  alKaKTapblHBIH —YJIaHTaH d3JIE€MEHTTEPUHUH
TyMIIYKTapblHbIH OopTOocyHAa 10 MM KeM 3MecC >KbUTYbIK KaJITHIPBUIBIIBI KEPEK, ajl SMHU YOJIKOM]IYH
OTYHYH ap Oup TapaObIHaH 25 MM apajbIKTarbl 30HaHbI KAHHATIIOO KEPEK.

@depMaHbIH TOPYHYH OJJIEMEHTTEpPHH (DACOHAOPro OCKUTYYYy LIUPETHUITEeH  SKHKTEPIN
AJIEMEHTTHUH yuyHa 20 MM K€M 3MeC y3yHAyKTa YbIrapyy Kepek.

15.7 TaBpayy, KOIITaBpJyy >KaHa alrbl3 Oypd Kypiapbl 0ap ¢epmanapabslH TYHYHIOPYHIO
(acoHKanapAbl alKaKTapAblH TEKYEeJEepUHE KaNralTelpyy (acoHayH OYT KalbIHABITBIH KailHATYY
MEHEH HUIIKE allbIPbUIBIIIBI KepeK. | - TONTOry KOHCTPYKUUsIapaa, OMIOHION 3Jie pailoHI0PA0 MUHYC
40°C TeMeH dCenTHK TeMIlepaTypajia naiaiaHbuIdy TYHYHAYY (acoHIopay ajkakTapra TyTaIllThIpyy
JI.1-TaGnumanblH 7-MyHKTYHA bIIANBIK aTKAPBUIBIIILI KEPEK.

15.8 TyTyKTYY *aHa KOWITaBpIIyy KeCHJIHIITepu Oap (epmanapislH TYHYHAOPYH ICENTOO/10
KaHa TOp JJEMEHTTECPHH TY3HOH-TY3 alKakka OCKUTYyAe ((hacoHIOpY JKOK) KYK KOTOPYMIYYIYTYH
TEKILEPYY KepeK:

TOPJOPAYH DIIEMEHTTEPU KOUIYJITaH KepJeple >KePrujuKTyy UHuiareHae (TYpTKOHIe)
QJIKaKTBIH qyOaniapsl (Terepek skaHa THK OypuTyy TYTYKTep Y4YH);

KBICBUITAH TOpP SJIEMEHTHHHH KOIIYJTaH JKepUHAE AIKAKThIH KanTal AyOanbl (THK OypuTyy
TYTYKTOD Y4YH);

Y4YH OenpgemMun Tekdenepu (KOmTaBp KeCHIUIIN YUYH);

QIKAKTHIH MyOanmapbl KOIITaBp (KSCHJIUIIM YYYH);, alKaKKa YEKTell KECWIIMIITETH TOPIYH
AIIEMEHTTEPH;

aJIKaKKa TOp AJIEMEHTTEPUH OCKUTKEH IMUPETYYUY KUKTEPIUH.

Kepcetynren Tekmepyynep M TupkeMecuHie Oepuirex.

TypkykTep

15.9 Dku Teru3auKTEerd TOpaopy 0ap 6TMe TypKyTOpIYH OallTamKbl 3JIEMEHTTEPU OalITaIKbI
AJIEMEHTTHUH yuTapblHJa JKalramkad nuadparmanap MEHeH OexkeMIenuinu kepek. bup ane terusaukre
OMpUKTHUPYYYY Topiiopy Oap TypKykTepae nauadpparmamap ap Oup 4 MIEH KeM 5Mec
KaNramThIpbUIBIIIBI KEPEK.

15.10 Kyu Gepyy 4denkemyHae OaimaHbIITAPAbI, YCTyHIApIbl, THPOOUTOpPIY >kKaHa Oarrka
JIEMEHTTEPIU OCKUTYY TYHYHAOpYHIe OuUp TapanTyy ajkak >KUKTepu Oap OopOOpPIOTO-KBICHUITaH
TYPKYKTOp/I® JXKaHa TYpPKYKTepae ap Oup TapaObiHaH 30K: y3yHAyKKka OEKHTHIYYYY OSJIEMEHTTHH
(TYHYHAYH) KOHTYpJapblHaH YbIKKAH 9KU TapanTyy aJlKak >KUKTEPHUH KOJIJIOHYY KEpeK.

15.11 bupuktupyydy TOpayH (acoHIOpYH KabaTTajiraH TYPKYKTepre OEKUTYydy Oypuryy
KUKTEPJIU OCENTee OOIHYA MAlBIHI00 kaHa (ACOHKAHBIH JKM TapaObIHAH TYPKYKTY OOWIOTO
IaXMaTThIK TAPTUITE ©3YHUO YUACTOKTOP TYPYH/O >KalralTelpyy Kepek, MbIH/1a MbIHJAH JKUKTEPIUH
y4TapbIHBIH OPTOCYHJIArbl apajiblK (PacOHAYH KaJbIHABITBIHAH 15 ammooro THHUII.

15.12 TyYpKYKTOPIYH MOHTaXI00 yJaMalapbl (pe3epiIeHTeH ydTapbl MEHEH, IIWPETHIITeH
yuTapbl MEHEH, IIUPETWITEH >KUKTEPH k€ OypooJIopy MEHEH, aHbIH MYMHE JKOTOPKY YbIHAIYYCY
MEHEH >KacalbIlbl Kepek. KanTama muperyyae XKUKTEpAH ap TapanTaH 25 MM UYeHUH KEeTKHpOeeo
Kepek. bekeM THilyy apKbulyy KbICyydy Ky4dTepay Oepyy MeHeH (IaHeUTHK OUpUKTUPYYJIepay, al
SMH YOI0Y4y - OypooJIopLy KOJIOHYYTa K0J1 Oepurier.
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Baiiiansimrap

15.13 WmapatTeiH ap Oup TeMIiepaTypalblK OJIOTYHJIa ©3 aljblH4a OalIaHBIINI CHCTEMAaChI
KapaJibIIlIbl KEPEK.

15.14 Kpan anupiHiarsl yCTyHIQpbIHBIH kaHa 12 MJIEH alllbIK apajiblKTarsl KpaH *OJJOPYHYH
(dbepManapbIHBIH TOMOHKY AJIKAKTaphl TOPU30HTANIBIK OalIaHBIIIITAp MCHEH OSKEMICIIUIITN KEPEK.

15.15 KpaH ycTyHIapbIHBIH JIEHI33JIMHEH (TOMOHKY SIpPYCTaH) TOMOH HETU3TU TYPKYKTOPAYH
OpPTOCYHJArbl BEpPTHKAIAYy OaillaHplITap MYMKYH O0JICO, TeMIEpaTrypaiblk OJIOKTYH OpPTOCyHa
JKaKbIH JKalramplliel Kepek. Tuk OaljmaHblITapAbl KpaH YCTYHIAPBIHBIH JEHIIRJIMHEH JKOropy
TeMIIepaTypajiblK OJIOKTYH KanTajaaapbl 00I0HYA, OLIOH0H 3J1€ TOMOHKY SIpYCTYH OalIaHbIITapbIHBIH
KalramkaH jxepjepu OOrOHYA JKaHramTelpyy MakcaTka bUIalWbIK. TYpPKYKTOpAYH OyTaKTapbIHBIH
UIKEeMIYYIYTY KeTuuicu3 OOJIroH ydyplla UMapaTThlH y3aTa OarbIThiHAA OailylaHblll TYHYHAOpYHe
oexutunred Komrymua TtHpeedrepay opHoTyyra xon Oepwier. Kom OyTakTyy TYpPKYKTOpIe
OaliyaHbII TYPKYKTYH ap Oup OyTarbIHBIH TETH3AWTHHE KAWTAIITHIPBUIBIIEI KEpeK. DKH TapMaKTyy
OailmaHpllUTapAbIH OyTaKTaphl, Hpeke Karapbl, OWPU-OMPHHE TYTAIUTBIPYYdy TOPJIOP MEHEH
OMPUKTUPWINILY KEPEK.

15.16 XKabyyHyH OaiiaHbIlll CUCTEMAachl KapKacThlH THOHHE (OOJIOT ke apanaii), ka0yyHyH
TUOMHE (CyHIypMallyy K€ ’aa eTKeJyCy3), KypyJyll palOHyHYH CEeHCMUKaIyyJIyryHa, KpaHAapAblH
KYK KOTOPYMAYYJIYI'YHO JKaHa ajapAblH HIITe® peXUMUHE, acMma KeTepryd-TpaHCIOpPTTYK
*aOayynapblH jKaHa KypyJlyll ajablHAarsl pepmanappiH O0JyIIyHa, OLIOHIOM 3Jie )Kep TUTUPOere
TYPYKTYY Kypyiyll UeHEMIEpUHUH TajlanTapblHa Xkapaiiua 00JIoT.

15.17 Crponunauk epmanapablH TOMOHKY alKaKTapbIHBIH JEHID3JIMHAEC UMapaTThiH ap Oup
KBIPBIH/A, OIIOHAOM »3JIe HMMapaTThlH TeMIepaTypalblk >KUKTEPUHAE TyypacblHaH OarbITTajral
OailaHbIIITAp KapaJbllibl KepeK. Temneparypaiblk OJIOKTYH Y3yHAYTy 144 M amibik 00J1CO JKaHa KYK
KOTOPYMAYYIYTY 4oH (50 T Gapabap ke aHAaH Kel) KpaHaap/aa 00KoI MeHeH ap oup 60 M apainbikTa
OTYY4Y TyypachblHaH TyypachlHaH OaillaHbIIITAp J]a KapaJlbllIbl KEPEK.

Bosot kapkac MeHeH kabJblIraH, Kyk KeTepyMayyiayry 10 ToHHa jkaHa aHJaH allblK KeIype
KpaHJiapbl MEHEH >ka0/IbUIraH UMaparTap/ia, ajl 3MU CTPONUIIIMK KOHCTPYKUUsIapAbH TYOY 18 MaeH
KOoropy OOJIOH yuypAa - KpaHJap/blH )KYK KeTepyMIyYIYyTYHe KapabacTaH, CTpONWIIUK (GepManapsl
Oap mmaparTapja, OIIOHOM 3J€ CEHCMUKANYYIyTy / OallgaH *Koropy OOJNTOH ydypAa CTPOIMIIIUK
dbepmanapIblH TOMOHKY aJKaKTapbIHBIH 3H YETKHM MaHesJepu OOIOHYA KalraiikaH kaHa Kalybliall
OailaHbpIITApPl MEHEH Oupre epmaiap/blH TOMOHKY aJIKaKTapbIHBIH TETU3UTHHJIE KaTyy KOHTYP
TY3YY4Y y3aTa OaiIaHbIIITapIbl KAPOO KEepeK.

Mpbinaaii Tunreru Oup ’kaHa 5KM apblITYy UMapaTTap/ia TOMOHKY ajkak OOroHYa y3aTachblHAH
KeTKeH OaliaHplITap TYPKYKTOPAYH YETKM KarapjapblH OoiioTo OenruieHumm kepek. JKyk
KeTepyMayYIyry 50 T kem e ara 6apabap OosroH, umree pexxuMu 1k — 6K O0JIrOH Kell apalbIKTyy
uMaparTap/a (apaJbIKTapIblH CaHbl YYTOH Kem O0JICO) Y3yHyHaH KETKEH OaijlaHbIITap, dpexe
KaTapbl, TYPKYKTOPIYH YETKH KaTapiapblH OOMIIOTO *aHa OWUp KaTap apKbUlyy OpPTO TYPKYKTOpPIy
OOMIIOTO JKaUTallI THIPBUIBIIIBI KEPEK.

Kyx xetepymuayyayry S50 T ambik kpangapel Oap, 7K — 8K MACT 25546 GoroHua uintee
pexuMu Oap Kem apellITyy HMaparTapia, OIIOHAOW 0djie OWHUUKTUTH OWJe-bUIILI  OOJITOH
uMapaTTap/ia ajap/bl 3CENTee MEHEH aHbIKTAyydy Kol yuyp/a >KalTraTeIpyyHy JabIHI00 KEepeK.

TypKyKTepayH OpPTOHKY KaTapiapbl OOIOHYA YEKTEHI apajbIKTapIblH OMHMKTUTH Oupaeit
OONroH y3yHyHaH OarbITTajiraH OailaHBIITAp TYPKYKTOPIYH 3H UYETKH KaTapiapbl CHIIKTYY 3Ji€
J07000pIOHYYTa TUHHIIL

Orepze KU TyypacblHaH KETKeH OailylaHblll (pepMasiapbIHBIH OPTOCYH/AA TypraH (epManapablH
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TOMOHKY aJIKAKTapbl FOPU3OHTAIBIK TETU3AUTHHJE MHKEMAYYIYK KeTumicus 0onco (1-mo3unusHsl,
1-tabnumanel KapaHbI3), aHAa ajl OaiyIaHpI (epMalapblHBIH TYHYHAOPYHO OCKUTHUIIUI OCpUIITEH
CO3yyJIap/IbIH KOIOJTYIITy MEHEH KaMChI3 OOJYIIy KepekK.

15.18 Yarelp ¢depmanapblHBIH KOTOPKY alKaKTaphl OOIOHYA CYHAypMallap MEHEH jxalyyaa
TyypachlHaH OarbITTairaH OaiaHbIITAp/AbI Kaajaran Oup KabaTTyy eHep jkail IMapaTbiHa Oenruninee
kepek. [lman GoOHYa >KOTOPKY jKaHa TOMOHKY alkakTap OOlOHYa Kailubuiam OalIaHbBILITHIPYYdY
bepManapbl OUPUKTUPYY CyHyHITanar. Ty31eH-Ty3 Kailubliam OaiaHblTapra 4eKTel Mec, 4aTblp
(depManapblHblH JKOTOPKY Kypjapbl Oysl OalulaHBIITApAbIH THPOeYTOp MEHEH Kalrairyy
Teru3AUruHe OOLIOTYIIYITY KEepeK.

15.19 ®depmanapablH >KOTOPKY alKaKTapblHIA HPU OJYOMJETY TEMHP-OCTOH TaKTaaapbl
MIMPETUIITEH CYHAypMachl3 jkalyynapna QepMalapIblH KOTOPKY alKaKTapbIHBIH JIEHIIAIIUH/IE
YaTBIPJILIH KaTyy IUCKHA OOJTOH y4dypaa ke ap oup rodppae dhepmaiapabiH aaKaKTapbiHA TPODOUIIHK
kabyy Oaparbl OCKUTWUITEH O00JICO, (epMallapAblH KOTOPKY aJIKaKTapbl OOOHYA KaWdbLIall
OaliTaHBIITAD MMApATThIH KaNTaIAapblHAA JXKaHA TEMIIEPAaTypaJbIK JKUKTEpJEe TaHa OPHOTYIYIIY
kepek. Kanran nanenzaepze Kblpka *aHa yaTblp (epMaapblHbIH THPOOUTOPYHO JKBUTUBIKTAp KEpPEK.
depmanapblH KOTOPKY aJKAaKTapbIHBIH JAEHIDIMHJE YaThIPAbIH KaTyy JAWCKH OOJIroH ywypaa
KOHCTPYKLMATIApAbI CANBIUTHIPYY aHa MOHTaX/100 MPOLECCUHIE aJapAblH TYPYKTYYIyI'yH KaMcCbI3
KbUIyY YYYH HMHBEHTapJblK aJbll CalblHyyuy OailaHblirap Kapaislmibl kepek. CyHaypMachl3
*alyyiap/ia TOMOHKY KaHa KOTOPKY ajKakTap OOIOHYAa TOPH3OHTAIIBIK OaiyaHbBIITAp >KaOyyHYH
TYpYHO KapabacTaH eHIYPYIITYH TYpPYHO KapadacTaH YOH KYK KOTOpyMAYYIyry >koropy (50 T sxana
aHJIaH JKOTOpY) KpaHIapsl 0ap, MeTayuTyprisuiblk eHaypym nexrepunae 7K sxana 8K MACT 25546
0OIOHYa WINTOe pEeXMMU Oap HMMaparTapla raHa KOIONYIIy KepeK. bup neHrisijie jalramkaH
CYHJypMachl3 OMp apbllITyy >kalyyiapja >kaHa Kell apbllITyy kalyyriapa 4aThlpyyKTyK (epmarnap
OonroH ydypna, ¢epMmanapAblH 5SH 4YEeTKM NaHeNJepUHUH OupuHAe ¢epMalaplblH KOTOPKY
QJIKAKTApPBIHBIH TETU3AUTHH/IE Y3YHYHAH KETKEH TOPU30HTAIAYY OalIaHbILITapAsl TY3YY 3apbUl.

15.20 Ap xannait GackblYTapbIHAA >KaOyylap/bl sKalramikaH ydypia ap Oup aeHraijae oup
y3yHyHaH OaillaHBIII CHCTEMAchlH KaMChI3 KbUTyy 3apbul. depmanapJblH KOTOPKY ajkak OOroHuYa
CyHAypMaiap >KOK OOJroH (oHapIbIH YErHHIEC THPOOUTOPAYy Kapoo 3apbul. DepMaHBIH KBIpKa
TYHYHIepY OOrOHYA MBIH/IAil KEpUIIMEHUH OOJYIITy MIJIACTTYY OOJTyII caHajar.

15.21 ®onapnap 60r0HYa OailylaHBILITAP KOTOPKY alKaKTapibl (PUreNIepANH) TErU3AUTUHE
(OHapIBIH TYMIIYTYH/IA )KaHa TEMIIEPaTyPaIbIK JKUKTEPIMH KU TapaObIH/a KAUTaIIBIIIBI KEPEK.

15.22 ’abyynyH kaifubiiamnn OailTaHbIITaphl XKalralkan xepiaepae GepmanapabiH OpTOCYHIa
TUK OaiiaHbIITapibl OPHOTYY KapaJsbllibl KepeK. JcenTuk Ttemmeparypackl MuHyc 40°C TemeH
O0JITOH palloHIOPA0 MailaNnaHblTyydy UMapaTTapblH KaHa KypyJiIMajapAblH jka0yylapblHIa 3pexe
Karapbl, ap Oup apajbIKTBIH OPTOCYHAA OYTKYJ HMMapaTThl OOIMIOTO BepTUKaAyy OailmaHsblirap
KapaJbIlibl KepeK (agarTa KONJoHyJITaHaapra komymya). Tuk OaiiaHsimrap, dpexe KaTapbl, YaThIp
(bepManapIblH TasHBIY TYPKYKTOPYHYH Term3muruaae, 30 mMeTpre 4eHWHKH apaibIKTarsl (epmaiap
YYYH KbIpKa TasHBIYTAPIBIH TETU3IUTHH/IC, OMIOHI0H 371e¢ 30 MEeTpIIeH allblK apalibIKTarsl pepManap
Y9yH (oHapAbIH THIIKE OyTTapblH OCKHTYY TYWYHYHYH AacCTBIHAArkl THK OallaHBIIITApIbIH
AJIEMEHTTEPUHUH KECWJIMIITEPUH dpeke KaTapbl 3cenTee OoroHYa OeNruiioe Kepek, OMpPOK UYeKTHK
UUKEMIYYJIYKTOH TOMOH dMec (6-T03UIMSIHbI KapaHbi3, Tabuuia K.1).

1523  Tpancmoprep  TrajepesulapblHBIH  apalbIKTYy — KypYyJyIITapblHBIH  O6JYHTeH
(bepManapbiHbIH J)KOTOPKY ’KaHa TOMOHKY allkaKTapbl OO0IOHYA TOPU3OHTAIABIK OalIaHBIIITapAbI ap
OUp apbIll YUYH ©3-63YHUO KOHCTPYKIHSIIOO0 KEPEK.

15.24 bamiksl Kj1accTarbl )KOOMKEPUYMUITMKTUH UMApATTapbIH JKaHa KypyJIMaJIapblH KOIIIOTOHJIO,
KalyynapAblH KalublIalll TOPYH KOJIJOHYYZAa ILIAPTTYYy CXeMa OOIOHYA 3CEeNnTeere xoj OepuIer.
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®epMa KypJapbIHbIH KbICHULYY OailllaHbIII 3JIEMEHTTEPUHIETH Ky4d-apakeTTepJu aHBIKTOOJ0, dpPexke
KaTapbl, 3CKe aJbIHOAIIbI KEPEeK.

15.25 ®epmanapaplH TOMOHKY aJKAKTAPBIHBIH TETU3AWTHHE MEMOpaHaIbIK TOIIOMIIY
OpHOTYyAa MeMOpaHaHbIH UINTEIINH 3CKE aJTyyTa koJ Oepuiier.

15.26 XKanmak keTepryd cucreMaiapsl 0ap acMa >xadyynap/aa (9Kd TeIenIMe, HHWITYYdY-KaTyy
BaHTTap K.0.) KeTepryd cuUCTeMajapJblH OPTOCYHJAa BEPTUKAIAYYy JKaHa TOPHU3OHTAJIAYY
OailylaHBIILITAp KApaJbIIIbl KEPEK.

15.27 baiinanpiurapasl OSKUTYY YOH XKYK KOTOPYMAYYJIYry >kaHa 7k »xana 8K wuiree
PEXKUMIEPU MEHEH XalJbpliraH uMaparTapia, CeiicMUKanyyinyry 7 OajaaH xoropy OOJITOH ydypla,
OIIIOHJION 3Jie OalyaHBII dIeMEHTTepHHAe (maman depMmanapbl K. 0.) OIYTTyy apakeTTep OOJIrOH
yaypraa OalIaHbIIl ANEMEHTTEPHUH MOHTAXKIO00 IIUPETYYId®, al 3MH aWpbiM ydypiapAa TaKThIK A
KJIaCCBhIHArbl 0ypoosop0 TakThIK B xana C ki1acchHIArsl 0ypooJIOp/10 UIKE alIbIPUIBIIIBI KEPEeK.

Ycrynaap

15.28 IllupeTrnnrex 3Ky yCTYHAYY YCTYHIApJbIH ajIkakTapbl YUYH OapakTap/blH MAaKeTTEpUH
KOJIJJOHYYIa 3peke Karapbl ypykcar Oepuibeiir. Koropky O6ekem OypoosiopJory yCTyHAap Y4YYH Y4
OapakTaH alllaral HakeTTepAUd KOJIJOHYyra >kos OepuiieT, MbIHAA Oen OypuTapblHbIH asIHTHI
QJIKAKTBIH Oap/bIK asHTBHIHBIH KeMuHe 30% Gapabap nen KaOblil aabIHBILIBI KEPEK.

15.29 IlluperunreH ycTyHIOapAblH O€IAMK JKUKTEPH, OLIOHAOM 53¢ YCTYHIYH HETU3rd
KECUJIMIIMHE KOMOKYY JJIEMEHTTepAu (MHcaibl, HMHWKEMCH3 KbIpjap) OHPUKTUPYYUY KUKTEP
Y3TYATYKCY3 aTKapbUIblIbl KepeK. Kalubliam uiikeMcu3 KbIpjapbl ajlkak >KUKTEPUH OTKepYY YUYH
KECWIT€H XKepIiepre 33 O0ylly Kepek.

15.30 CraTukanblk KYKTY KOTOPYYYy IIMPETIIITCH SKH OamTyy YCTyHAapaa Oup Tapamntyy
aJIKaK *KUKTEPHUH KOJIIOHYY/1a TOMOHKY TajlanTap aTKapbUIbIIIBI KEPEK:

N07000pIyK JKYK YCTYHAYH KECUIUILINHE CANBIILITHIPMATYy CUMMETPHUSITYY OCpHIIUIIN KEPEK;

YCTYHJIyH KbICBUITaH aJKarblHbIH TYPYKTYYJIyTy 7.16, a MyHKTyHa bUIaibIK KAMCBI3 KbIJIBIHYYyTa
TUMHUII;

YCTYH IQyOaniapblHbIH TYpyKTYYJIYyTyH 3centee 9.2 xaHa 9.3-MyHKTTapbIHBIH TajanTapblHa
BUIAKBIK KY36T'e allbIpblUTyyra THHNII;

TONTOLITYPYJTaH KYKTOMAOPAY, AaHbIH WYUHAE KbIPAYY TEMHUpP-OETOH TaKTalapblHaH
KYKTOMIOPY YCTYHIYH ajlKarblHa TYHIYPYY4Y JKepiep/e TyypacblHaH KaTyyJaTKbuTap OpHOTYIyyra
THNUII.

AJNKaKTBIK KOHCTPYKUMSIAPABIH PUTEIJIEPUH/IE TassHbIY TYHYHIOPYHIO® 2K TapanTyy ajkak
KHUKTEp KOJJAOHYJIYIIY KEpeK, alaplblH Y3yHIYTY DPUIeNAMH KECHJIMIIMHUH OWHUKTUTUHEH KeM
6011600r0 TUHUIIL.

Ymyn HopmanmapabiH 7.18-7.23 — NyHKTTapblHBIH TalanTapblHa bUIAWBIK 3CENTENreH
yCTyHIapa Oup TapanTyy ajikak )KUKTEPUH KOJJOHYYTa KOJI OEpHIIOSHT.

15.31 uperunren ycTyHIapAblH MUKEMCHU3 KbIpiapbl 1yOan yinamanapbsiHaa kemuszae 10
nyOan KaJblHIBITbIHA YEHWH albIHBIN CaJbIHBIIMIBI KEepeK. Y3yHYHaH KETKEH KbIpJapbl MMKEMCH3
OOJNrOH YCTYHAYH KalTaJblHbIH yJaMa >XKUKTEPUHUH KECHIHUIIKEH >Xepiepie Kblpiapiel aydanra
KaOBIITHIPYYdy kuKTepau (6t — 20) MM yiiama )KUTHHE YSHHH )KETKHPOOo Kepek.

15.32 2-4-TonTory KOHCTPYKUMSUIAP/bIH MIMPETUITeH KOII YCTyHJIApbIHJIA dpexe KaTtapbl Oup
TapanTyy MUHKEMIYY KbIpJapAbl YCTYHAYH Oup »KarblHa >KalralTelpyy jkaHa YCTYHAYH ajKaKTapblHA
HIMPETYY MEHEH KOJIJIOHYY KEpEK.

bup TtapanTyy ankak XKUKTepu Oap yCTyHJapAa MHKEMCH3 Kblpyapbl OUp TapanTyy ajkak
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KUKTEPUHUH KalranryycyHa Kapama-Kapiibl KarTailaH )KalralThIpbUIbIIIbl KEpeK.
bup TtapanTtyy KaTyyJaTKbIYTBIH TYPYKTYyJdayryH scentee 9.10 »xana 9.13-myHKTTapIbiH
TajanTapblHa bUIAKBIK KYPTY3YJIYLITy KEPEeK.

Kpan ajnabinaarsl ycTyH

15.33 Kpan angeiHAarbl yCTYHAAPBIHBIH OCKEMIUTHH OSCENTee BEPTUKAIIBIK JKaHA
TOPU3OHTAIABIK KYKTOMIOPAYH apakeTuHe /.17-yHKTTyH TajanrtapblHa bUIANBIK KYPry3yJyLly
Kepek.

15.34 Kpan anapiHIarsl yCTYHIAPBIHBIH AyOaiTapblHBIH OCKEeMJHMTHH ACENnTee (4apyooro
3CENTeNyYdy YCTYHJApJaH ThILIKapbl, METAJUyprus OHAYPYLWIYHYH uextepunae 7K xana
MACT 25546 Goronua 8K wuiTee peXMMICPUHHH TONTOPYHIATbl KpaHaap ydyH) (29) dopmyna
0OIOHYA aTKAapBUIBIIIBI KEPEK, aH/la Kecyydy dMeC YCTYHAApHAbIH TasHbIYTAPbIHIATbl KeCHIIUIITEPIN
acentoo o 0,87 koMok YOHIAYTYHYH opayHa 0,77 keMeK YOHIYTY KaObUT allyy Kepek.

15.35 Kpan angplHAarsl yCTyHAAPbIHBIH TYPYKTYYJIYI'yH 3centee 7.15-IyHKTKa bUIalbIK
KYPry3YJaYLIY KEpeK.

15.36 Kpan anapiHIarsl yCTyHIApbIHBIH JyOalfapblHBIH JKaHa aJlKaKk OapakTapbIHbIH
TYPYKTYYJIYTYH TEKUIEpYY YLIyJ YeHeMJIEpAuH 9-0elyMYHYH TajanTapblHa bUIAHBIK aTKAPBUIBIIIBI
KEpekK.

15.37 Kpan anuplHAarsl yCTyHIApbl 4apyoo Y4YyH YIIyJd cTaHaapTTapislH 11-Oenymyne
bUTAWBIK dcenTenuiu kepek, ain amMu o = 0,77 MACT 25546 xana 6amka yuypaapnaa o = 1,1 6oronua
7K (MeTamuyprusiblk eHAYpyIl HexTepuHje) xaHa 8K uiree pexMMUHAETH TONTOPAYH KpaHAAphI
Y4YH KaObLJ1 aJIbIHBIIIBI KEPEK.

MACT 25546 OGotonua 7K (MeTaJuTyprusulblk eHAYpYWI LexTepuHae) kaHa 8K wum
PEKUMHUHJIETH KpaHAap Y4yH KpaH yCTyHJapblHIa nyOangap 15.38-myHKTyHa bUTalibIKk O€KeMIUTHHE
*aHa 15.39-myHKTyHa BUIAMBIK YapyOOro KOLIyMYa JCENTEIUIIN KepeK. KpaHIbH ycTyHIapbiH
O0ekeMauKke cxkaHa yapyooro scentee KUYxD 2.01.07 TtamanTtapeiHa bUTaWBIK OENTHIIEHT€H KpaH
KYKTOPYHYH TaacUpH aCThIH/IA XKYPTy3YJIYIIy KEepek.

15.38 Kpan anaslHAars! yCTyHAAaphIHBIH AyOangapblHbIH KBICHUITaH 30HackiHma 400 H/vm?
YbIHATYyTra Y4eWHHKHU O0JIOTTOH )KacajraH, TOMOHKY IIapTTap aTKapbUIbIIIbI KEPEK:

\/(Gx + Gloc,x )2 - (O-x + o-Ioc,x )O-Ioc,y + o-Iic,y + 3(Txy + Tloc,xy )2 /ﬂRy <1 (150)
+
Fx T Coex <1 (151)
RY
Gioey T g (152)
Ry
+ +
Txy TIoI;xy z-f,xy < 1 (153)

S

MBIH]IA

79



KP KY 53-01:2024

ﬂ'r 22'0' :7f1F,
w, ¥ ht' Yl
Gx = O-Ioc,x = 0’256loc,y;rloc,xy = 0’?’O-Ioc,y; (154)
2M t
Ty = J—I;vaxy - O’250_fy;
f

[ — GenyHreH yctyHIapabl dcentee yuyH 1,15 ke 6apabap 60iroH kemMek 4oHayry xaHa 1,3 -
KeCHJIOETreH YCTyHIapAbIH TassHbIYTAPBIHIATbl KECHIHILITEPIN ICCITOO YUYH;

M, Q — TuemenyyayryHe xapaiia, CeNTHK KYKTOH YCTYH O6JIYTYHIe UAUITYY MOMEHTH KaHa
KECHJIHIITETH TYypachblHAH OareITTaaraH Kyd;

Yf1 — KYKTYH jKaHa TaaCUPIMH YEHEMICPHHUH TalanTapblHa bLIAWbIK KAaObUT aIbIHTaH KPaHIbIH
©3YHUO JIOHTOJIOTYHAOT'Y BEPTHKAIYY TOITOJITOH KYKTOMIYH KOOOUYY KOMOK YOHIYTY;

F — auHaMuKanblk KOMOK YOHAYKTY ICKe aa0acTaH KpaH JOHIOJI6I'YHYH 3CENTHK OachbIMbI;

lef — bopMyIta MEHEH aHBIKTANTaH MAPTTYY Y3YHIYK

| —cafT Tt (155)

MBIHAQ C — IOMPETHITEH jKaHa IMPOKAT YCTYHIAphl YUYH KaObUI aJIbIHTAaH KOMOK YoHAyry 3,25,
KOTOPKY Ky4 Oypoo ycTyHAapsl YuyH - 4,5;

Jif — YCTyHZIyH ’KaHa KpaH TEMUD KOJYHYH KypyHYH MHEPLHS MOMEHTTEPUHUH CyMMAachl ke
TEMHp >KOJI MEHEH AJIKAKTBHIH OMpreyelKeH WIIMH KaMChl3 KbUITaH JKUKTEP MEHEH TeMHp >KOJIY
HIMPETYYAO TEMHP KOJ MEHEH KypJyH KaJllbl UHEPLUS MOMEHTH;

Mt — ¢opmyIia MEHEH aHBIKTaJITaH TOJAT00YY MOMEHT

M = Fe +0,75Q¢ hr, (156)

MBIH/JIA € — IAPTTYy SKCUEHTPUCUTET 15 MMre Gapabap kaObLI albIHAT;

Qt - KUk 2.01.07 yenHemmepuHUH TananTapblHa bUIAWBIK KaOBLT QJIIHTAH KOTYPO KPaHBIHBIH
KBIMIIAIOyCyHAaH JXKaHa KpaH J>KOJJIOPYHYH MapaJUIeNAYYJYTYHOH KEJNHI YBIKKaH TOPU3OHTAIIYY
TYypachlHaH 3CENTENTeH XYK;

hr — KpaH penbCUHIH OMHUKTUTH;

b,t

frf
J F = ‘Jt + T — PCILCTHH KaHa AJIKaKThIH 63 UHCPUHUSA MOMCHTTCPHUHUH CYMMACHI,

MbIHIA tf *kaHa Dbf — TuemenyynayryHne »apaina, YCTYHAYH YCTYHKY (KBICBUITAH) ajiKarbIHBIH
KaJIBIH/IBITHI )KaHa TYYPacChl.

dopmynanapaarsl 6apapik ybiHanyynap (150)+(156) "miroc"6enrucu MeHeH KaObLT aTbIHBIIIBI
KEpeK.

15.39 Kypamaplk KpaH aJIbIHIAHBI YCTYHAAPABIH JTyOQIAapblH KOTOPKY UYOIKOMIOPYHYH
yapuoo dcenTtu Gpopmysa 00roHYA KYPIY3YIYIIY KepeK

(0,51 |62 +0,3672, +0,40,,, +050 )/ R, <1 (157)

MbIHJIA Ry — 6apabIk OONIOTTOP YUYH 3CENTENreH 4apyoo KapIIbUIBITHI, IIUPETHIITEH YCTYHAp jKaHa
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KOTOPKY OeKeM OypooJIop YUYH Oupaei KaObll aJIbIHTaH:

Ry =75 H/MMm? sxana 95 H/MM? KbICBUITaH KOTOPKY Iy0all 4eIKeMy Y4YH (YCTYH/IYH apaibirbl);

Ry = 65 H/mm? xama 89 H/Mm? dyoronraH >KOropky Ay0an 30Hachkl yuyH (KecuiOereH
YCTYHIAPBIH KOJII00YYy 06IyMIepy).

(157) dopmynanarsl usiHamyynapabiH MaaHwiepu 15.38-mynkt Ooronua KYxD 2.01.07
TaJlaNTapblHA BUTAWBIK OCJNTHIICHT€H KPaH KYKTOMIOPYHOH aHBIKTAJIBIIIBI KEPEK.

7K (metammyprusiieik  eHaypym 1extepunne) skana 8K MACT OorwonHua 25546 wuiree
PEKUMIIEPUHUH TONTOPYHJArbl KpaHJap YYYH KpaH alfblHAarbl yCTYHIApbIHIArbl >KOTOPKY allkak
KUKTEp TyOanabiH OyTKYJ KaJdbIHIBITBIH KaHATYy MEHEH aTKapBbUIBIIIBLI KEPEK.

15.40 Kpan angsiHIarsl yCTYHIApbIHBIH JKaHA >KyMYIIYy asHTYadapJblH YCTYHIAPbIHBIH
YOIOJIraH aKaKTapbIHBIH OOII YeTTepU KbIMMBUIAYY KypamIapJaH TY3AOH-TY3 KYKTY KaObul anyydy
MPOKAT, TETH3/CIreH K€ MallHa MEHEH KBIYKBUITEK JK€ IUIa3Ma Kaachl MEHEH KECHJITeH OOJyIry
KEpeK.

15.41 Kpan anapiHAarsl yCTyHAApPbIHBIH UHKEMCHU3 KbIpJIApbIHBIH o14eMaepy 9.10-myHKTTYH
TajanTapbliHa >KOOMN OEpUIU KepeK, MbIHAA 3KU TapanTyy KbIpJapAaH YbITBII TypraH OeIyryHYH
Tyypacsl 90 MM kem Gonbomry Kepek. DKu TapanTyy KaldbUIall HHMKEMCH3 KbIpJaphl, peke KaTapsbl,
YCTYHAYH aJIKaKTapblHA IIUPETUIOCIIN KePEeK

WitkeMcr3 KbIpIapblHBIH TYMIIYKTaphl YCTYHAYH JXOTOPKY ajikarblHa OeKkeM OeKUTHIIMIIH
kepek; MbiHIa 7K (Merammyprustiblk eHaypym uextepunzae) skaHa 8K MACT 25546 wumtee
PEKUMACPUHUH TONTOPYHAATbl KpaHAAPAbIH AJJBIHAATEl YCTYHAAPBIHAA )KOTOPKY aJIKaKKa jKaHalia
Typrad Kbipaapiael Terusznee 3apbul. 1K + 5K MACT 25546 OortoHua HIITE® pPEKUMACPUHUH
TONTOPYH/ATbI KpaHAapAbIH aJJBIHAATE YCTYHIAPhIHIA OUp TapanTyy TyypachblHaH KeTKEH UHKEMCH3
KBIpJaphlH  ajapAbl Jy0anra jkaHa IKOTOPKY allkakka MIMpeTur, 15.32-myHKTKa BUIAHBIK
KaWralmTelpyyra Ko OepuieT.

1542 KpaH XKONJOPYHYH acMma YCTYyHJApbIHBIH (MOHOpENbCTEp) OEKEeMIUTHH 3CEeNnTeo
YCTYHIyH OTyH OOWJIOTO »aHa TyypacblHaH OarbITTalraH KpaHJblH JOHTeJIeTYHeH OachkiM
KOJITOHYJITAH JKEpJETH KEPrUJIUKTYY HOPMAaAyy UbIHATYYyJap/bl 3CKe alyy MEHEH XYpry3yJayLly
KEpeK.

Bapak koHCcTpyKuMsIapbl

15.43 TyypacblHaH KETKeH KaOBIK KaTyyJoody O3JIEMEHTTEPJIUH KOHTYpY 3>KaObIK Ooiym
1071000pJIOHYYTa THHHILI.

15.44 KoHueHTpalussIaHraH KYKTOpAY Oapak KOHCTpYKIUsUIapblHa Oepyy KaTyyJarslurap
apKbIITYy KaMChI3 KbUIBIHBIIIBI KEPEK.

15.45 Ap typayy dbopmamarbl KOHTypJap KOIIYJITaH XKepiepae >KePTHIUKTYY YBIHI00JIOPIY
a3alTyy MakcaTbIH/A )KbUIMaKal KOTOPYyJaap/bl KOJJOHYY KEepeK.

15.46 bapapik KyliMa IIUPETYYJIOp KM TapantTyy ke OUp *KaKTyy IIHUPETYYle TEMUP MEHEH
IIMPETYYA® K€ TasHbluTa JKacaibllibl Kepek. Jlonmboop Oyn repmernka Tajan KbUIBIHTAH
KOHCTPYKIMSAJIApAa THITbI3 OaliIaHbIITap bl KAMCBI3 KbUTYY 3apbUIIBITBIH KOPCOTYYT® THUIHIIL.

15.47 bapak KOHCTpyKUMsUIapblHAA, DJpEKe KaTapbl, TYHYHUOK MEHEH IIHPETHITEH
KOIIyJIMaJap KOJIOHYIYILy Kepek. KaiablHabIrel 5 MM ke aHfgaH a3 0onroH OapakTapiblH OMPUKKEH
KepJIepH, OLIOHJION 3JI€ MOHTAX/IBIK TYHYHAOPIYH OMpH-OUpUHE 1Al KeJTUIITH MYMKYH.

15.48 Bapak KOHCTPYKIHMSUIAPBIH 10JI000PI0010 ajmapbl JasipAOOHYH KaHa OPHOTYYHYH ©Hep
KAWJIBIK BIKMaapblH TOMOHKY16M KOJIIOHYY MEHEH Kapalll KepeK: YOH eldeMaery OapakTap/sl *aHa
JICHTaIap/bl; MPOKATTOO BIKMACHI, KOHTYP TYPYHIOrY OJIaHKTapIsl AaspAoo *k.0.; KaJJbIKTapIblH 3H
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a3 KOJOMYH KaMChl3 KbUITAaH KECYy; aBTOMATTBIK IIHPETYY,; OPHOTYYy YyUYypyHIa aTKapbUIraH
HMIUPETYY4Y MUHUMAJIYy CaHBI.

15.49 Konmoody KOHTypJapAblH OypduTapbIlHAArbl KamTaMajapJblH THK OypuTyy >Xe€ TepT
OypuTyy TEerm3auK MeMOpaHaIapPBIH JOJI000PI000, IPEKE KaTaphl, KOHTYP FIEMEHTTEPHH KbLUTMaKal
OMPUKTUPYY KOJIOHYIYITy Kepek. MeMOpaHalbIK KOHCTPYKIHUSIAP YIYH, IpEXkKe KaTapbl, KOPPO3UsTa
TYPYKTYYJIYTY KOTrOpyJiaran 60JI0TTOp KOJJOHYIYITY KEepeK.

MoOHTa%/100 KPOHIITEHHIePH

15.50 NmapatTapablH jkaHa KypyJaMaiapAblH KOHCTPYKIMSIapbIHA, OLIOH0N 3J1€ TEMUP KOJ
MOE3JIEPUHUH KOHCTPYKLMSIIAPbIHA Yapyooro apHAIraH KpaH YCTYHIApbl MEHEH MOHTaXIOOHY
HIMPETYYUY K€ KYduTyy OONTTOpAY KOJNJIOHYY MEHEH XYPry3yy Kepek. Byn KoHCTpyKuusaapIsIH
MOHTaXKJ00 TYTalIThIPYYyJIapblH/a TaKTHIK KJAacChIHAArbl B skana C 00ATTOPY KOJAOHYIIYIY MYMKYH:
CyHIypManapabl, (QoHapiIapAblH KOHCTPYKUMSCHIHBIH DJIEMEHTTEPHUH, (epMallapJIblH YCTYHKY
aJIKaKTapblH OOMJIOTO OUPUKTHPYYJIepAYy (dreple TOMOHKY KypAy OOWIOTO K€ KaTyy 4YaTbIpJibl
OoitoTo OaitnansimTap 60JIC0), BEPTHKAIABIK OaimaHBIITapAbl OCKUTYY YUYH (hepmanapabiH KaHa
dboHaprapAbIH, OUIOHOM 3JI€ KAPbIM JKbIrad 3JIEMEHTTEPANH OOOH/IA; KaTyy YaThIpJIbIH (TEMUP-O0ETOH
e TeMUP-0ETOH TaKkTajiapsl, 00J0T MPOPUIAYY HOII0PY).

YCTOJ apKbUIyy BEpPTHKANIYy TasHbIY OachbIMBIH ©TKOPYIl Oepyy IIapThl MEHEH Mambliapra
JKaHa COHTOKTYY (hepmasiapabl moaBangapra OeKUTyy YIYH;

OONYHTOH KpaH yCTYHIApblH OMpH-OMpHHE OCKWUTYY YUYH, OLIIOHIOW dJ€ ajapJblH TOMOHKY
OeneMUrCrH BepTUKANI Yy OaillaHbIITap OEKUTHIIOEreH MaMblilapra OeKUTYY YUYH;

JUHAMHKAJIBIK JKYKTepre ayyuiap Oo0JI0OroH »kyMymdy MiaTdopManapAblH YCTYHJIApbIH
OEKUTYY YUYH; SKMHYH Japa’kajarbl KOHCTPYKIUSUIapAbl OEKUTYY YUYH.

16 Typak :kail :KaHa KOOMIYK HMAapaTTapibl KaHa KypyJaMajJapabl
A0JI000PJI00T0 KOIYMYa TAJIANTAP

Kapxkac umaparrapbi

16.1 KapkacTblk cUCTEMaJIApJbIH JJIEMEHTTEPUHACTH WUWIYYdy MOMEHTTEpId Kakpa
OONMYIITYPYY YIYH KaldblIaIl THIIKEISPINH MaMbldaiap MEHEH KOIIYJTaH KepIePUHIC TUTACTHKAIBIK
CTa/MsIa MINTETeH OOJOT TaKTanapisl KOIIOHYyra on 6epuner. Tomeeonep 345 H/Mm? re ueiinHku
UUKeMIYYIYKTOTy OONOTTOH JKacamblllbl Kepek. Telnenmenepaery KydTepay MHUHHUMAIILYY
AKKAHJBIKTA Gy,min =Ryn kKaHa MAaKCHMAJLyy TYLIYy O€KeMIUTHHJE Gymax =Ryn + 100 H/MM? aHBIKTOO
KEpeK.

[InacTukambIk cTagusia WINTETEH KaTMapiap/blH TUIAHJAITaH K€ (pe3epieHTeH y3yHyHaH
KETKEH YeTTepH OOJTyIIy KepeK.

ACBLIBII TYPraH KaNKbIYTAP

16.2 JKunm KOHCTpYKIMsJaphl YYYH KOOYHYe 3bIM apKaHAap, SKUOTEpP KaHa KOTOPKY
YBIHATYAarsl 3bIMJIap KOJOHYITyITy Kepek. Mkapara aiyy KbI3MaTTapblHa ypyKcat OepHiieT.

16.3 Acma xa0yyHyH YaThIpBl, 3pEXe KaTapbl, TY3O0H-TY3 TUPOOY KUIITEpre JKairaIiblr, azap
TY3TeH (popMaHbl KalWTanoo Kepek. YaThIp/bl KUNTEPACH 610 KOTOpYI, aHbl aTalblH HaJACTpOHKara

82



KP K4 53-01:2024

TasHBII, K€ BUIABIA JKAaKTaH >KUNTEPACH WINN Kowyra 0onoT. byn yudypaa darelpabiH (opmacsl
canObIparaH )XUNTepaIuH GopMacslHaH aliblpMallaHbIIIbl MYMKYH.

16.4 Tupex KOHTYpIAPBIHBIH KOHTYpJaphl JOJIO0OPAYK JKYKTOPAYH AacThIHAA anapra
OCKUTWITEH >KUIITEPJCTH KY4YTOPAYH OachlM MHUPH CBHI3BIKTAPBIH 3CKE alyy MEHEH IailbIHAajbIIIbI
KEpekK.

16.5 Acma 4aThIpbl yOaKThUIYy >KYKTOMIOPAYH, aHBIH WYMHJE IIamMall COPTYYTYyH acThIHJA
(GopMaHbIH TYpPYKTYYJyTyHa bUIAMbIKTAIUTHIPBUIBIIBI KEepeK, OyJl 4YaTbIp[blH KaObul aJbIHIaH
KOHCTPYKLMACBIHBIH O€KEeMAMIMH KaMChl3 KbUlyyra Tuiuml. byn yuypaa, cu3 3Ku OarbITTa
KallTaMaHbIH MHPH ©3repyLIyH TeKIIepyy Kepek - xumnrep OoroHua >xaHa OoinoTto. Kepekryy
TYPYKTYYJyK KOHCTPYKTHBJYY 4Yapajap apKbUlyy HIIKE allar: KalnToo K€ aJ/bIH aja 4YblHAIyyJaH
yllaM JKMIITUH YbIHAJIYYCYH JKOTOpYJaTyy; aTailblH CTaOWINEIITUPYY KOHCTPYKIMSACHIH TY3YY;
UUWITYY-KaTyy JKUNTEPIH KOJJOHYY; JKUITEPAWH >KaHAa dYaThlp TaKTaJIApPBIHBIH CHCTEMAachlH Oup
CTpyKTypara aiJIaHJbIpyYy.

16.6 XXuntuH KeCWIHIIN KOPCOTYJITOH KaOyyHYH T€OMETPHUSICHIHAArBl ©3rOPYYIOpaAy ICETKe
aJlyy MEHEeH J0J000pAyK KYKTYH acThIHJA Naijga OOJroH 3H 4OH KY4YKe HETH3IeNuIld Kepek. Top
cucTeMalapja, MbIHJIAH ThILKAPbl, JKUOTHUH KEeCWIMIIM OyJ JKUOTHH OOIOHJAa raHa »alramikaH
yOaKThIIYy KYKTYH TAAaCUPUHEH KYUK® TEKIIEPUIIUILHU KEpeK.

16.7 XXuntepauH BepTUKAIABIK KaHa TOPU30HTAJIBIK KbIMMbUIIAPHI jKaHa anaplarbl Kydrep
KalToO KOHCTPYKUUSACHIHBIH UIIMHUH CBhI3BIKTYY SMECTUTHH ACKE ajlyy MEHEH aHbIKTaJIbIIIbI KEPEK.

16.8 ApkaH XUNTEpH >kaHa ajapAbl OCKUTYY YUYH HIITO® IAPTTAPBIHBIH KOA(P(UIHMEHTTEPU
18-6esrymMre bUTaHBIK KaOBLT ATBIHBIIIBI KEPEK. 36IM apKaHAApbl CTAOWIICIITUPYY YIYH, drepe anap
TasiHbIY KOHTYpPY Y4YH Oekemjiendece, HILITOe MapTTapbIHbIH KOAPPUIMEHTH Yc = 1.

16.9 Ilpokar mpoduinepuHEH KacajraH >KUNTEPAX KOJIJA004Yy TYUYHIOp, Ipeke Karaphl,
HIAPHUPAYY OOTYIIy Kepek.

17 A0Ga »3jeKTp JIMHUAJIAPBIHBIH TasIHBIYTAPbIH, A4YbIK O6JYyIITYPry4
TY3YJAYIITOPAYH KOHCTPYKIHSAJIAPBIH KAaHA TPAHCHOPTTYK OailJIaHbIII
JIMHHUSJIAPBIH 10J1000PJI00r0 KOIIYMYa TaJanTap

17.1 buitukturn 100 mre yeilnHku aba anekTp Oepyy 4yOanrbUIapbIHBIH TasHBIYTAphl JKaHA
auplk OOJYMITYPryd TY3YAYLITOPAYH KOHCTPYKIMSUIAphl YYYH OOJTTOp Yapyooro apHaiOaraH
KOHCTPYKIHMATIAP YUYH, ajl oMU OuiiukTuru 100 MjeH amkaH TasgsHbIYTap YUYH - Yap40O0 YUYH UIITEIHIT
YBIKKaH KOHCTPYKLHUsIAP.

17.2 Aba NUHUATAPBIHBIH THPOOUYTOPYH >KaHA THIIIKBI OOJIYIITYPYYUYY TY3YJAYIITOPAY KaHa
TPAHCIOPTTYK OailylaHbIl TapMaKTapbIHBIH JIMHUSAJAPBIH dcenteeqe E Tupkemecunae OenruieHreH
JKCIUTyaTalusi IIAPTTAPBIHBIH ~ KO3(DQUIMEHTTEpH, OLIOHAOM 3Je yHIyd CTaHAapTTapblH
32-tabnmunaceiHa xkaHa 17.12-myHKTyHa bUTAHBIK QJIBIHBIIIBI KEPEK.

7.2-yHKTYHA BUIaHBIK OONTTOp MEHEH Oup QuaHenke OEKUTHIIYYdy Oup OypUTaH YOKOIyydy
AJIEMEHTTEPIU OEKUTYY KEpJIEPUHACTH KECUJIMIUTEPIH SCENTOeoI0H Oallka THPeeu 3JIEeMEHTTepNH
OekeMIUruH JcenTeere xoi OepunbOelT. JKammak TpaBepc 3IEMEHTTEPUHMH HHKEMAYYIYTYH
AHBIKTOO/IO KaHA KECHIMIITEPIUH lef 5kaHa pamnyCcTapbIHBIH 10J000PAYK Y3yHAYKTaphl 33-Tabmumara
BUTAMBIK KaOBLT AJBIHBIIIBI KEPEK.

17.3 1-rabnumara pUIaiibIK KbICKAPTHUITAaH MHKEMAYYIYKTY aHBIKTOOJ0, A OapAbIK ©36KTYH 3H
YOH MMKEMIYYJIYTYH TOMOHKY (hopMyJiajiap MEHEH ICENTOO KEPEK:

napaelb Kaiblmrapsl 0ap TepT KbIpyy TasK Y4YH, yU4yHJa apHUPAYY KOJIJI00T0 aJIbIHI'aH
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%=21/b (158)

yuTapbiHia HIMHKUII TYPrad napajuieiayy KaibluTapbl 0ap yd4 OypuTyy TeH jKaKTyy TasK ydyH
r=2,51/b (159)

SPKHUH Typyyuy nupamuaanyy Gpopmanarsl tupeed yuyH (10-cyper)
A = 2u1h/b; (160)

(158) + (160) dhopmynanapbiHga KaObLUT allbIHTAH OCITHIICD:

1 = 1,25(bs/bi)? — 2,75(0s/0i)+3,5- 3¢ DeKTHBAYY Y3YHIYKTY aHBIKTOO KO3(hMHIMEHTH;

| - ©TMOKTYH reOMETPHUSIIBIK Y3YHIYTY;

b - mapannens KadbITapbl 0ap TasKYaHBIH KYyIl YeTHHUH KaWbIIl OKTOPYHYH OPTOCYHIArbl
apaJibIK;

h- spkuH Typran THPeeYTYH OUHHKTUTH;

bs sxana bt - mupaMuIAIBIK THPOOUTYH KaWBIIITAPBIHBIH OKTOPYHYH OPTOCYHIATbl apayibIKTap,
THELIETYYIYTYHO jKapaliia, 9H KyyIl OETTHH YCTYHKY KaHa TOMOHKY HETH3ICPHH/IE.

32-tabnuna

HNree
Ne CTpyKTypaJIbIK 2JIEMEHT HHapTIape!
n/m ko3 du-
IIUCHTH Yc
Keicbutran kaitsimrap, Oup Oypurad, OyT KMHUMAEH OUPUH YU 9KU MAHENJeTH
| | PPKHMH THPe@UTOPIYH Kabat Tekuenepan TYHYHyy OaiiaHslmTapsl Oap:
a) MUPETYYUY10 0,95
0) bonTTyy 0,90
2 | )Kanmak TOpIIOpAYH KBICBUITAH AJIEMEHTTEPH OHWp TeKYe MEHEH OCKUTHITEH
oupneit prmanenryy Oypurapaan eTymet (24-cypert):
a) 9KM K€ aHJaH Kel OOJTTOp MEHEH TY3[eH-Ty3 TpaBepCTUK JIEHTara 0,90
OPHOTYJITaH TasHbIY MOCTYHAa OEKUTHIIET
0) TassHBIY MaMbIra Oup OONT MEHEH ke Oypd apKbULyy OCKHTUIIET 0,75
B) Kalllaajap kaHa TUPOe4Tep 0,75
3 | BonoT 3pIM apkaHIapaaH ke )KOTOPKY YbIHATYYAarbl 36IM OO0JIOpYHAH KacairaH
Oanmap:
a) HOPMAJIYy WIITOOI0 apajbIK TastHBIYTAp YIYH 0,90
0) aHKepAWK, aHKePIUK-OypUTYK KaHa OypUTYK TassHBIYTAp YUYH: 0,80
HOpMaJIAYy UIITEHINH]E
©3reue pexuMIe 0,90

DckepTyy— Tabmumana KepceTYNreH SKCIUIyaTAIlUsIOO IMAPTTAPBIHBIH KOY(DPUIMEHTHHUH MaaHWISPH
TYAYHIOPIOry 3JEMEHTTCPANH Ty TallyyJIapbiHa KOJJOHYIOANT.
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a) g

ALY
_l-gl,u "‘gln'__j
At 1-1
< e,
> X a
— yo

24-cypet — TpaBepc yarynepy
a —y4 OypuTyy TOp MEHEH; 6 — OIIOJI 3JI€ Hepce, TEKUeIep MEHEH

17.4 Y3ynayry 0oroHYa KECHIIMII KOHCTaHTachl MEHEH OOPOOPAOH THIIIKAPHI KbICHUITAH jKaHa
KBICBUITAH MHWITEH TasKYaJapJblH TYPYKTYYJIYT'YH 3CENTee YIIYJ CTaHAapTTapAblH 7-06IyMYHYH
TalanTapblHa bUIAWBIK XYPIY3YJyLy KepeK. Y3yHIyry O0lHYa TYPYKTYY, TOPJIOPY *KaHa THIIKEIEepH
O6ap eTyydy KECWIMIUTHH TEH JKakTyy Y4 OypuTyy TasKdajgapbl Y4yH M CaJbILITBIPMAIyy
HKCLEHTPUCUTETTH TOMOHKY (OpMyIiajap MEHEH 3CENToe Kepek:

OeTTepIMH OMpUHE MEePIEeHANKYIISIP TETU3AUKTE UHUITEeH e

m = 3,48 f M /(Nb) (161)
OeTTepIMH OUpHHE MapauIeN Yy Teru3IUKTe HHHITEHIS
m = 3,48 M /(Nb) (162)
MbIH/Ia b — OETTHH TErU3UTHHICTH KalbIl OKTOPYHYH OPTOCYH/IATbl apaibiK;

S — OGontTyy Kouryiamanap YuyH l,2re skaHa muperyydy Komryiamanap yuyH 1,0ro Gapabap
KO3 PHULIHEHT.

33—-Ttabnuna

DcenTrK y3yHayTy lef )kaHa | KECHITUIIITHH HHEPIIUS
aanyc
TpaBepc KOHCTPYKITUSCHI Partycy
KypJap TOpJIOp
|ef i Ief |
Kypnap xana Oup Oypuryy TOp MEHEH ) )
|ef | Ief |
(24-cyp., a)
Kananmapias skacanran Kypliap »aHa Oup Im Imin la, le Imin
OypuTaH kacajraH Top MeHeH (24-cyp., 0) Im2 Ix - -
33-Tabimiana KaObLT albIHIaH Oeruiep:
ix— TpaBepc TOPUOCYHYH TEIM3IUTHHE MapajlIesIyy Or'yHa CabIIITHIPMAaNyy KECUMIMH HHEPIMS PAIUYCy.

17.5 Ymyn crangaptrapiblH 7.27-yHKTYHYH TajanTapblHa bUIAHBIK ©TYYYY KECHJIMIITHH
060pOOPIOH THIIKAPHI KBICBUITAH aHa KbICBUITaH UHUIYY4Y THJIKEJIIEPHH ICENTO0/10 dIEeMEHTTEPANH
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OONTTYy KOITyJIMaliaphbl Y9YH SKCIHEHTPUCUTETTHH MaaHUCH 1,2 scere KOOOUTYIYIIY Kepek.

17.6 Xeke xypiapabsiH, OOpOOPAOH THIMIKAPKBI KBICBUITAH aHA KBICBUITAH HWHUIYY4YY
TUPOOUTOPIYH KECHIIMIITEPUHUH TYPYKTYYJIyTyH TEKIIEPYYae ap OUp KaWblTarbl y3yHyHaH KeJIreH
Ky4 MHAWIYY9Y MOMEHTTHH KYYyH 3CKE ajlyy MEHCH aHBIKTAJBIIIBI Kepek M, nedopmanusianran
cxema Ooronuya scenrener. LllapHUpAMK TPIOKTYH Y3yHIYTYHYH OPTOCYHJAarbl Oyl MOMEHTTHUH
MaaHuCH GopMyIta O0IOHYA AaHBIKTANIBIIIBI KEPEK

M =M, +%(fq + fo)

(163)

MbIHIa Mg — KaJMMKH YCTyHIApJarblJail aHbIKTaIraH TyypachlHaH KETKEH JYXYKTYH KECENeTHHEH
Y3YHIYKTYH OPTOCYH/Iarbl HilyY MOMEHTH,

6=1-0,INI*/(EJ); wmbmHga J — TyypachlHaH TYIIKOH JKYKTYH apaKkeT Teru3JUTHHE
NEPICHIUKYJISAP OrKO Kapara KabaT TeKUCHHH KECUTMITHHUH HWHEPIHS MOMCHTH;

| — cTenn y3ynayry;

N — kabaT Tek4eqe y3yHyHaH KYY;

fy — KaguMKM ycTyHAapaareigaii aHbBIKTAJTaH KalTal >KYKTYH KECENEeTHHEH Y3YHAYKTYH
OpPTOCYHJIa KabaT TEeKYCHUH WHWIIUIIIN;

fo = 1/750 — crenpauu OarTankbl HAPUIKK KeOeCH;

S — 17.4-nyHKTyHa bIIAbIK KaObLUT albIHTaH KO3 (OUIIUEHT.

17.7 KecwIMINTHH KBICBUITAH HMHHJIYYYY JKaHA IIAPHUPAYY THPOOUTOPYHAOTY, Y3YHAYTY
0OIOHYA TYPYKTYY, KepMe 3bIMIapel O0ap tupeeurepaery Q TyypachklHaH KeITeH Kyd KadaT TeKYCHUH
y3yHIyTy OOIOHYA TYPYKTYY KaOBbUT aJIBIHBIIIBI XKaHa (GopMyJia MCHEH aHBIKTAITBIIIEI KEPEK.

3,14
Q = Qmax +—dﬂN (fq + fo) (164)

MBIHAA Qmax — THIIIKBI )KYKTOH MAaKCUMAIIAYY KBUIBIII KY4Y.

(164) popmynanars! kanran oenruiep (163) dopmynanareiiail KaObl ajIbIHTaH.

17.8 bup OypuTaHn >kacajiraH KOHCTPYKIHSIIAPIbIH KBICBUITAH TasKYaIAPBIHBIH TYPYKTYYIYTYH
3CEeNTOee, 3pEXKE KaTapbl, Y3yHyHaH KEITreH KY4YTepaAyH OOpOOpIOH THIIIKAphl KOJJAOHYJIYIIYH 3CKE
aJIyy MEHEH aTKapbUIbIIIbI KEPEK.

byn rtaskwanapaer (3) ¢dopmyna GoroHYa OOpOOPIOMITYpYNTaH KBICBUITAH [N 3CENTeore
00J10T, orepe y3yHyHaH KETKeH KY4Tep om XaHa od Koddduuuenrrepune kebeirynym, 1,01eH kem
9Mec JIeTl KaObL ajbIHaT.

10-cypeTke bIIaiibIk MEMKUHANK OONTTYY KOHCTpyKumsiapzaa (10-cypeT, B-CypoTTop/IeH xaHa
asrbl TUpeeuTepIeH Oalikachl), ©36KTepae Oup karap d¢uaHeuryy OypuTapAaH IITaHTaIap.Ibl
anapJbiH TOOOKETIAUKTEpH OOIOHYA TYWyHIepae OopOopiomTypyyaa, OOATTOpAy TOpAO Oup Karap
KAWTAIITBIPYy MEHEH KaWblll (pIaHeNWHWH HSKW TapaOBIHIArBl TYHYHOOPAOTY JJIEMEHTTEp »KaHa
OEKHUTYYUY Kalllaanap Om >kaHa Od K03 (HUIIMEHTTEpUHIH MAaaHUJIEpPU MEHEH aHbIKTaJIaT:

MeHeH Kypiap yayH A < 3,5 (caat A > 3,5 aNBIHBILIBI KepeKZ = 3,5) popmynanap 6oroHYa:

0,55 <¢/b < 0,66 sxana Nmg /Nm < 0,7 60roHu4a

a, =1+[c/b-055+2(0,2-0,057 )N, / N,, (165)
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0,4< ¢/b < 0,55 xana Nmd /Nm < (2,33¢/b-0,58) 60r0H4a

@, =095+01c/b+[034-062c/b+ 2(0,2-0057 No /N, (16

Kamaajgap ydyH (kama OypuyHyH ¢uaHern; OOIOHJArsl apajibIKTBIH TYMIIYKTaH OypyTap
OpHOTyJTaH Oenrure 4eWnHku apanbirblHbiH 0,541eH 0,60ka Gapabap kama OypuyHyH (IaHeMHUH
TyypachlHa KaThIIIBI MEHEH ), 3CENTENTeH Kypra *aHamia naHenu, popmynanap 0oroHYa:

0,55 < ¢/b < 0,66 xana Nmg /Nm < 0,7 OoroHua

ay =118-0,36¢/b+(18c/b—-086)N ., /N, (167)

0,4< ¢/ <0,55 :xana Nmd /Nm < (2,33¢/b-0,58) 6oronua

a, =1-0,04c/b+(0,36-0,41c/b)N /N, (168)

(166) »xana (168) dopmynanapsiaaars r, a, €, 10-cypeTrepyHe bUIaliblk MEMKHHIAUK OOJITTYY
KOHCTpYKImsiIap YayH 0,45 < ¢/b < 0,55 xaObu1 abIHBIIIBI KEPeK.

10, b, d-cyperrepyHe butaiibik Oup Oupaed ¢iaanenryy OypuTaH MEHKHMHIMK MEHEH
HIMPETUIITE€H KOHCTPYKLUsUIap/ia (COHKY TasHbIYTap/aH Oarikachl) OMpAUKKE Kyp (hIaHEIUHUH WYKH
xarpiHga raHa Nmd /Nm < 0,7 OonroH kamiaajgap OCKHTHIIET. Om JKaHa Od KOI()(HUIMEHTTEpUHEH
aJIbIHAT:

KeCWIMIITEPAUH  OOpIyK  OopOopiopyHa  bUIABIK  TasK4ajdapAblH  TYHYHIOPYHAO
6opOopomTypyyaa

om=ad=0,1;

TYWUYHIOPYH/Ie KailbIll OKTOPYHYH OKTOPYH OOpOOpIomTypyyna

om = ad =1+0,12 Nmg /Nm

Y3ynreH 3bIMAap/AaH ke KaOenaep/ieH KeIMIl YbIKKaH BEPTUKAJAYY ’KaHa TyypachblHAaH KETKEH
KYKTOPAYH >KaHa MOMEHTTUH OMprejellkeH apakeTh YYyH KOHCTPYKLHUSIApAbI 3CENToo/e
am = od = 1,0 anyyra xox Gepuier.

om = ad aHbIKT0O YuYH (165) + (167) dpopmynanapbiHia KaObLI allbIHTAH OCTTHUIIED:

¢ — Kaiipl OypuyHyH ¢uiaHenu OOroHYa TyMUyKTaH TYWYHAYH O0pOopy skailramkan Oeirure
YEHHUHKHU apajbIK;

b — kypayH Tekue OypuyHYH TYypachl;

A — KypJIyH MApTTyy HAKEMIYYIYTY;

Nm — KalfbIII MaHeNUHAC y3yHYHAH KYY;

Nmd — KaiibIITEIH OMp (hIaHeIMHE JKaHAlla TypraH KallaalapIarbl KydTOpAYH KalbIll oryHa
MPOEKIMSIIaPbIHBIH CyMMAchl, ara TYWyH OoroHua Oepmiyydy *aHa Nm yuyH Oupaeil KykTepayH
aliKaJbIIIBIH/A AHBIKTANAT;

KypAy 3CerTee1e MaaHwiepAuH ko0y kaObl1 anbiHAT N md (MaHENIUH yuTapbIHAATbl TYHYHAOD
YUYH, aJI 3MH KallaajgapAbl 3CENTee 10 - Kalllaa jKaHallla TypraH TYHYH Y4YH ajbIHTaH.

17.9 DOpkuH Typran TOp MaMbIHBIH OHp OypuyHaH OHMpPUHYM ACTHIHKBI KalllaaHbIH
niikemayyayry 160tan ammanisbl Kepek.

17.10 TupexkTepuH YCTYHKY OOIYTYHAOI'Y 4YETTOeJIop KaHa TPABEPCTEPIAUH BEPTHUKAIIAYY
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uinmumTepu 34-rabnumana KeITUPUITCH MaaHWICPACH allllio0T0 THHHIIIL.

17.11 AOGa JUHUACBIHBIH TEMHUP KOHCTPYKIMsUIApbIHIA >KaHa THIMKBl OeXyITYpPryd
TY3YJyIITepyHAe nuadparMaHbiH Oup OypuTapblHaH KeMHHJIE 15 M caifblH, OIIOHAON 3Jie TONTOJITOH
KYKTOp jKaHa KypJiap ChIHBIKTaphl KOJJIOHYJITaH KepIiep/Ie KaUTalIThIPBLIBIIIBI KEPEK.

17.12 Topmomo 3yeMEeHTTepAuH Oup OOATTYY TYTAaIUTHIPTBIYTApBIHAA (KPOHIITEHHAEP KaHa
GenyKTep), (hIaHEITHH KaJbIHABITE 6 MMIe YeiinH ubIHANyy/1a HITereHaepacH 6amkacel, 380 H/mm?
YereTKke YEeWHWHKM apaliblkTa HHMIYy Kydy MEHEeH OOJIOTTOH >KacalraH »JJIEMEHTTHUH TEIIUKTHH
opTocyHa 4deiiuH Kyd Ooronua 1,35 d Oomymryna xoi Oepuier (MbiHIa d — TEHIMKTHH JAHAMETPH),
I0JI000PI0 KOPCOTYIYYre THHMUII OOJrOH 3JIEMEHTTEPAH 3KacoOJ0 KbICKapTyyra >kKoil OGepOecTeH.
Omion nsne y4ypAa TyTallkaH »3JIEMEHTTEpId MaWJaJOOHYH HETHM3WHJAE HINTe® MApTTapbIHbIH
koadunmentH ys (137) popmynanars: komrynmanap 0,65xe 6apabap KaObLT aJIbIHBIIIBI KEPEK.

Y3rynrykcy3 YblHadyyAa MINTETeH JJIEMEHTTEpAUH Oup OOATTYy KOIIyJIMajapblHAa
(TpaBepCTHK IITaHTaNap, 3bIMIAP MEHEH KaOelbIAepAWH OCKUTYY JKEepJICpHHE >KaHalla jKalramkaH
AJIEMEHTTEP >KaHa >KaOayynap OpPHOTYJTaH >Kepiepje) JIEMEHTTUH YETHHEH TEHIMKTUH OopOopyHa
YeHUHKH apaibIK KY4, )KOK 3J1e JiereH e, 2d KaObLI abIHbIIIBI KEPEK.

17.13 bup arperarra 00IT MEHEH Kaiblllka OEKUTUIYYUY Kalllaanap, dpeke KaTaphl, Kanblll
OypuTyH (pJIaHELMHUH KU JKarblH/a KalTalryycy Kepek.

17.14 AnkareiH Ouppeit  Quanentyy OypuTapblHBIH OONTTYY  OUPHUKTHPYYIOPYHIIO
OMPUKTUPWITEH OONTTOPAYH CaHbl >Xym OOJyln OpHOTyNym, Oontrrop Oypuryy daHenrepauH
opTocyHAa Oupnaed OenywmTypylaymly Kepek. bup kaTapiayy jkaHa TENKMUTYY >KaWramThIpbUIraH
OONTTOPAYH CaHbI, OUIOHAON 3JIe KOII KaTapiayy OONTTOPIyH TyypachlHaH KETKEH KaTapJjapbIHBIH
caHbl OUPUKTHPYYHYH ap Oup TapadbiHaa oup OypuTyk diaHernTe OCmTeH almnooro THUHIIL

34d—-tabnuna

Kabar TpaBepcTUH CATBIITHIPMAILYY YETTOOIOPY
KOHCTPYKLHsIIap XKaHa Cai?;i?ﬁ:; - (aI”E]iEZi(THH xKe KOHCOJ'IJI};H YEYHsnga)
OypyJIyyHYH OarsIThl pMalyy °p AYY OpHU3OHTANAYY
TelO0NOPY uyyma | KOHCOJIO uyyna KOHCOJIZIO
(h 6uitnkTukke) | ¥ YN a yayya A

1 3siMupapasl O60UIOTO
oumimkTuru 60  Mre
YEHUHKHU aAHKEPIUK
THOUHIETH aba 1/120 1/200 1/70 YekTeareH dMec
qyOaJIrbIIAPBIHBIH asThI
KaHa Oypuy
THPOOUTOPY

2 AHKepIuK TUOUH-
Jern  aba  JIMHUSICHI
3BIMAAPIBI 00MIIOTO 1/100 1/200 1/70 Ortoi sne
ouitukturu 60  Mre
yelnH

3 3eiMmap OorOHIATHI
aba JTUHUSIIAPBIHBIH
(eTk@OIIOPYH
KOIITIOTOH/I0) ~ apaJIbIK
TasHBIYTAPHI

YeKTeNreH 3Mec 1/150 1/50 Owroi 3re
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34 — mabauyansin asevl

Kabart TpaBepCTHH CaBIILITHIPMAITYy YETTOOJIOPY
KOHCprKL{I/IﬂJIap sKaHa Caii?;izlepﬁ:;l (apaJIBIKTLIH JK€ KOHCOJIAYH y3yH;[yryHa)
6ypyILyyHYH GarbIThl pmaiyy BEPTUKAIAYY TOPU30HTAIAYY
4eTTO0JI0pY

(h GuitnkTaKKe) yudyyAa | KOHCOJIO yayyzaa KOHCOJIJI0

4  3pmmagap OoroHYA
omiiukturu 60  MmaeH
alkaH OapJbIK THIITETH 1/140 1/200 1/70 Omwon 31e
aba JuMHUANIApBl YYYH
OTKOOJI THPOOUTOD

5 ChIpTKBI KOMMYTa-
TOPJIOP 3BIMIAPIBI 1/100 1/200 1/70 1/200 1/70
OOMIIOTO KOJIJIOUT

6 Omon sie, 3bIMIAP

1/70 YeKTelreH 3Mec
OoroH4a
7 KabGnyymap ydyH 1/100 ) ; . -
KOJIJI00 CTEHJIIEPH
8 JKabmyynap ydym i 1/300 1/250 i i
YCTYHIAp
Dckepryynep

1 ABapusulbIK JKaHa MOHT@XJ00 PEKHMICPUHAE THIIKBI OOJIYIITYPYY4dY TY3YJAYIUTOPAYH THPOOUYTOPYHYH
YeTTeesepy kaHa ada yyOanrblIapbIHbIH TassHBIYTAPBIHBIH TPABEPCTEPH CTaHAAPTTALITHIPHUIOANT.

2 KbI3MaThlHa jKaparia 4eTTeeslop >KaHa deTTeesiop. Jrepie kadayymapibl 3KCIUTYyaTaIlMsUIOOHYH TEXHUKAJBIK
HIapPTTaphl KaTaal TaJanTapasl Oenrusuece, 7 skaHa 8§ KbICKapThUTyyra THHHIIL

18 Buiimkrurn 500 Mre 4YeiiMHKH aHTeHHAJBIK KypyamaiaapabiH (AK)
0ailJIaHBIII KOHCTPYKIMSAJIAPHIH 10J1000pPJ100T0 KOLIYMYA TAJaNTap

18.1 AKzpI 101600p100/10 TOMOHKYJIOP KapabIlibl KEPEK:
KOHCTPYKLUHUSHBIH >KaHa aHbIH alpbIM AJIEMEHTTEPUHHMH a3pOJIMHAMUKAJIBIK KapIIbUIbITbIH

azamnTyy;

QIBIH ala YbIHATYY apKbUTyy KOHCTPYKIMSUIBIK JJIEMEHTTEpJE KYUYTOPAY capamKkaayy
OOIYIITYPYY; aJIbII KYPYYUY XKaHa paauo GyHKIUSITAPBIHBIH aiKaIbIIIIbL.

18.2 AHTeHHaANBIK Ke3JeMeNepauH KepMmernepu xaHa aneMeHTTepu YyuyH CC ToOyHAArsl
TerepeKk IUHKTENreH O0JIOT 3bIM apKaHAap, aublibaraH Oup »KaTKbIU (CIHpalib) K€ MeTaul e3ery Oap
(Terepek KWI) aubuI0araH KoOII KaWybUIall >KAaTKBIPYy, all 3MH CIHPAIJIBIK 3bIM apKaHuaap
KOJIZIOHYymy Kepek. 325 kH weiimn momboopayk Kydtep MeHEH. 3bIM apKaHaapja 5H YOH
JTUaMeTpierd, l-KimaccTarbl TErepek TEeMHp apKaH 3bIMIApbl KOJIOHYJIYITy KEpeK, OpTO >KaHa eTe
arpeccupayy 4erpeniep yuyH CC TOOyHyH apkaHIapblHa KOIOJTaH TajanTap MEHEH ITUHKTEITeH
apkanapra ko oepwirer. JKyMIIak MMHKTEITEH 3bIMJIaH JKacallraH XHUNTePAN apKaHIbIH yayHa 25%
y3apTyyJa dYedyydy apkKaHaapAsl KOJJAOHyyra >koi Oepwier. OpHOTyNraH Traika TYpYHIOTY
M30JIATOPIIOpY Oap KepMe apKaHAaphl YUYH, arepie Oyl paJlnoTeXHUKAIBIK TalanTtapaa kol Oepuice,
METaJIJT IMEC ©30KTYY OOJIOT 36IM apKaHAap KOJNIOHYIYITY Kepek. Kydrepy Terepek 3bIMIaH xKacalran
apKaHJapAbIH XYK KOTOPYMIYYJIYTYHOH alllkaH KepMe apKaHaap YUYH Z GopMachlHAArskl )KaHa KIUH
TYPYHAOTY LUHKTENreH 3bIMIapJaH jKacalraH >KaObIK THITETH OOJOT 3bIM apKaHAApIbl KOJJAOHYYTa
YKOJI OepHIIeT.

18.3 AKnaplH KOHCTpYKIHMSIIApBIH dcenTeone 13-O0emymae xaHa J| TupkeMecHHzE, OIMIOHION
ane 35-tabnumara bUIAWBIK OCNTHJIGHTEH SKCIUTYaTalldsyIo0 IIapTTapbIHBIH KO3 (GUIIUEHTTEPH
AJIBIHBIIIBI KEpEK.
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35-Ttabnuma

Nmree maptrapsl

KoHCTpyKIHSITBIK 3TIEMEHTTED Y T

AJNJIBIH aJia YbIHANITaH TOp dyeMeHTTepu Dnanenrep: 0,90
IaKeK TYPY 1.10
Oamika Typiepy 0,90
MacTtaHblH ~ CBHI3BIKTApPBIHBIH ~ OOJIOT 3BbIM  apKaHIapbl K€ aHTEHHA
MaHeIEPUHHH 3JIEMEHTTEPH allap/bIH CaHbl OOIOHYA! 0,80
AHTeHHa O0apaKTapbIHBIH OMP KaTMapbIHA XK€ AIIEMEHTTEPHUHE 3-5 KepMe 0,90
Ap 6up Oackbruka 6-8 kepme cantapsl 0,95
Ap Oup neHramae 9 ke aHaaH Ko KepMme
KoamykTyH y4TapbiH KBICKBIUTAP YK€ BTYJIKAIATbl YeKUT MEHEH KBICYY 0,75
ApKaH epyy CTUMYJIra k€ U30JSTOPro 0,55
Kepmenepau, aHTEHHA OapakTapbIH, 3bIMIAP/BL, TasHbIY 0,90

KOHCTpYKLMSJIapra >KaHa aHKepAuK mnaiinydanmmapra OEKUTYY  YYYH
AJIEMEHTTEP

Witnnren uplHamyyZa WINTOO6 XKUNTYY OalaHBIITApbl KOK aHKEPIUK 0,65
OaiimaHpImTap

UblHanyy1a UIITETeHIe KO310py 0,65

BonoT 361M apkaHgap el OEKUTYY KaHa OUPUKTHPYY JACTAIIAPHI:

MEXaHUKAJIBIK, IAPHUP OKTOPYH KOLIIOTOH/IO 0,80

MaiilaaHras/a mapHup OanTagapel 0,90

18.4 TupekTepauH CajbIUTBIPMayy deTTeesiopy 36-Tabiuiaga KepceTYJIreH MaaHWJIEpleH
allnooro TUHMII, Oallka MaaHWJIEpU J0J000OpAYK creuupuKkanusaa OelNruiIeHreH THPeeuTepaAyH
4EeTTOOJIOPYH KOLIIOTOHJIO.

36-Ttabnuma

CanpImtepmManyy 4eTToonep
XK
YKTOO TYPY (OUHMHKTHUKKE)
[Mamai sxe My3 XKYK 1/100
AnTeHHaNap mamain 00J00roHI0 OUp Tapanka WINHTeH 1/300

18.5 TupekTH IUHAMHUKAIBIK 3CENTOO/I® THUPOOUK® OCKUTHITEH aHTEeHHa OaparbIHbIH
MaccachlH ACKe ajball Kepek.

18.6 IlamanapiH XaHa My31yH XYKTOPYHYH MaaHWJIEPH MayTa MaruCTPAJIBIHBIH OPTOHKY
ApYCTapbIHBIH OWNWUKTUTHHAE XK€ HHKeMAYYy D>JEeMEHTTHH (KepMe) acMa OUHUKTUTHHHMH YYTOH
SKHMCHUHJE KaObLl albIHBIIIBI MYMKYH aHa Oyl MaaHWIEp Kapajbllllbl MYMKYH SIPYCTYH e
JJIEMEHTTHH Y3yHAYTY OOroHYa Oupeit 6eaymTypyireH.

18.7 W3onaTopnopayH MaccachlHaH, IIaMalJblH jKaHAa MY3JIyH J>XYKTOPYHOH TIeJeHIeH
MauTaJIapJblH apaJIbITBIHA TONTOJITOH KY4YTOp HypAyH MOMEHTHHE MaaHHCHU OOIOHYA SKBHUBAJICHTTYY
Ouppelt 6eNyIITYPYITreH KYK KaTapbl KaObLT aJIbIHBIIIBI MYMKYH.

18.8 3aBomnyH kaHTailiraH 3JEMEHTTEPHH 3CenTeene (MauyTaiap, aHTEHHA NaHEIJACPUHHUH
JIEMEHTTEPH, TAsHbIUTAp) IEMEHTTHUH Or'yHa e aHblH KypyHa MEpHeHIUKYJISp OarbITTalaraH ajapra
TaacHUp dTYY4y KYKTOPIYH IMPOCKIHACH FaHa ICKE AJIbIHBIIIBI KEPEK.
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18.9 Kepmenepu Oap mautamap OYTYHIOM >KaHa alapJblH alpbIM 3JIEMEHTTEPH TOMOHKY
KYKTOMIOPAYH acThlHIA TYPYKTYYJYTryHa bUIAWBIKTAIITHIPBUIBINIBI KEPeK: I[amMal >OK YydypAa
KepMeJepAMH MOHTaX/IBIK YBIHAIYYCYHaH; IIaMall - KepMeJepIuH OUpUHUH OarbIThIHAA; MY3IYyYy -
maMan SKoK OONToH ydypha, My3Ayy jkKaHa MIaMaiayy - KepMelepAuH OUpHUHUH OarbIThIHIA.
JKannpICblHaH MauTaHbIH TYPYKTYYJIYT'YH TEKIIEPYY/1® Bajaarsbl J0JI000PAYK Kyd KPUTHKAIBIK KYUTOH
1,3 ace a3 6omyily Kepek.

18.10  Jlomboopmo  MadyTa  OpHOTYJraH  aWMakTarbl a0aHBIH  OPTOYO  KBUIJIBIK
TeMIeparypacbiiaa, omonaon sne + 400C TemmepaTypaia >KUI 3bIM apKaHIapbIHAArbl OPHOTYY
YbIHATYYJIapbIHBIH MaaHUJIEPU KOPCOTYITYIIY KEpeK.

18.11 Jlonboopayk KydTrepay 6OTKOPYYYY KOHCTPYKIMSUIBIK JJIEMEHTTEPIUH MOHTAXI00
OaliTaHbBILITapBl, dPEXKe KaTapbl, TAKTHIKTHIH B KilacChIHAArsl OONTTOPAY JKaHa >KOHTe CaJbIHYYydy
YBIHATYYCY JKOK JKOTOpKYy OekeM OONTTOpAy KOJAOHYY MEHEH JOJIO0OpIOHYyra THHHII.
AnMaluTeIpyydy KY4Tep MEHEH, dpexe KaTapbl, OalljaHbIIITap )KOrOpPKY OekeM OOonTTOpAay ke Tajaa
LHIMPETYY apKbpUlyy KYpry3yiayyre tuiium. @OnaHenTHK TyTallyylapAa, 3peke KaTapbl, KOHI'e
CAJIBIHYY4y YBIHATYYCY *OK JKOTOPKY OekeM OONTTOp KOJMAOHYIyIly Kepek. OpHOTYY YUYH IIUPETYY
e TaKTBIK A KIIACCBHIHIATHI OOJITTOPY KOJJAOHYY MOHTaX/1004y MEHEH MaKyJIJaIIbUIbIIIBI KEPEK.

18.12 Uitkemayynyry 2501eH sxoropy OOITOH Kalaanap KECHIMIIKEH KepIepuHIe Kailubuiain
TOPIIOPY MEHEH OMpU-OUpUHE OCKUTUIIUIIN KEepEK.

Juapparma TasHBIUTApbIHBIH >KaHAa TEXHOJIOTUSJIBIK asHTYAJAPAbIH 3JEMEHTTEPUHUH
BEePTHUKAIYY KaHa TOPU30HTAIBIK TETU3TUKTETH KbIAIIAI0YyIaphl apaibirsl 1/250 anmmooro THAWI.

18.13  Pewmerkanyy THpeeuTepAYH KOHCTPYKUMsUIapblHIAa Auadparmanap — anapAblH
OpPTOCYHJAArbl TUPOOY YYACTOTYHYH OPTOUO KECHJIMIIMHUH 6JTYOMYHOH Y4 3CEJICH alllllaraH apajiblKTa,
OLLIOHJI0H 3J1€ TONTOJTOH JKYKTOp ’aHa KypJapAblH ChIHIaH JKepJIEPUH]IE OPHOTYIIYLIY KEepeK.

18.14 Tytyk dnaneurepun OUPUKTUPYY YUYYH OONTTOp, dpeke KaTapbl, OONTTOPAYH
OpTOCYHJarel Oupneill apanblkTa MYMKYH OOJIrOH 5H KHYMHE JUaMeTpleru Oup Terepexyere
YKAUTaIITHIPBLIBIIIBI KEPEK.

18.15 YapOa TOpyHyH Oup TYHYHIe >KaKbIHIAraH O»JIEMEHTTEpPHU ajapiblH OKTOPYHYH
KECUJIMIIKEH XEepUHJE KaWplll oryHa OopOopriomrtypyiyyra tuiinm. Kponmrelnnep ¢uanenrepre
YKaHallla TypraH >Kepiiep/e ajJapJblH Tyypa dMeC >KalrallThIpbUIbIIIbIHA XK0J OepuieT, OUpPOK KaibIll
KECUJIMIIMHUH YUYTOH OMPHHEH almnooro Thitnil. YoH eueMre Tyypa sMec TErM3/1606/16 JeMEHTTEpAU
TYHYH MOMEHTTEpUH 3CKe alyy MEHEH 3cemnree kepek. Kecunren kamiblnrapna Terepek OOJ0TTOH
»KacallraH Karnaanap/Ibl OEKUTYY YUYH ysUaHBIH YUYH KalllaaHbIH AUaMeTpuHEH 1,2 3ce 4oH Oyprynioo
KEpeK.

18.16 Kypama opTo 0enyKTy THpeeuTery KepMesepau Kypuoo MEHeH KepMelepIuH KeCHUITHII
YeKUTHHIE 60pOopiomTypyy Kepek. KepMenepanH mapTTy ory Karapbl Kypiap 3CeNTeayyre THHHIIL.
Kepmenepau GexuTyy YUYH ThIHBIKE NMPOYLIMHANAp ajapAbl MHWININ KETYYAOH CaKToouy OeKeMJIUK
KBIpJIapbl MEHEH OCKUTHIHMIIH KepeK. TpaHCmopTTyk rabapuTrepre chliibaran THPOOUYTOPAYH OPTOIYK
06JYKTOPYHYH KECWJIMIITEPAUH KepMelepAu OeKUTYY TYHYHAOPYHYH KOHCTPYKUHUSIapbl OekeMm
rabapuTTUK Auadparmanap TYPYHI® OPTOIYK O6JYKTYH ©3YHUe KbICTapMachlHIa J0JI000pIOHYyyra
THWHII.

18.17 MacranblH TasHBIY OOJIYTY, 3pEXKe KaTaphl, TasHBIY IMAPHUPU APKBUTYY KYKTY Madra
BaJIbIHAH Maify0anra eTkepyy YYYH TY3YJIylly Kepek. Tuemienyy Heru3geMe MEHEH maigybania
KBICBUITAH TasHBIY OOJIYTYH KOJIOHYYyTa KOJ OepHiIeT.

18.18 TexHonorusnaslk IuaThopManapblH KPOHIITEHHICPU >KaHa WITHYTEPU HETM3TH
IIaXTaJlbIK KOHCTPYKLIUSTIAPIbIH arperarTapblHa KalralThIPbUTBIIIBI KEPEK.

18.19 Maurta IUMHHSUTAPBIHBIH Y3YHAYTYH JKaHa OCKUTWIMINUH JKOHre® calyy Y4YH
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KOJIJOHYJTyy4y YbIHJI004Y TY3YJAyIITOp (My(Tanap) aHKepIUK TY3YIYLITOpre HHKEMAYY apkaH MEHEH
OCKUTUIMIIY KepeK. BTyikanapablH yYTapblHBIH OPTOCYHJAArbl 3bIM apKaH/bIH Y3YHAYTY apKaH]bIH
nuameTpu 201aH KeM dMec 00JTyIny Kepek.

18.20 AC »nmemeHTTEpH YYYH Kyd4 JKaHa 4Yapuyoo CHIHOOJOPYHAaH OTKOH CTaHAAapPTTHIK
MEXAaHUKAJIBIK OOIYKTep KOJIJOHYIylly Kepek. Tapryy anementrepusieru sxkunrep MACT 8724,
MACT 9150, MACT 24705 (TerepekTee MEHEH KUIl TaMbIPbIHBIH KOHCTPYKIMSCHI) CTaHAAPTTapbIHA
BUTAMBIK KaObUT AJIbIHYYyTa THHHIIL

18.21 MauTanapaslH KepMelepuHe, TOPU3OHTANLYY aHTeHHa OapaKTapbIHBIH 3bIMAAPBIH/AA
KaHa apKaHJapblHJIa TUTUPOOHY OacaHAaTyy YYYH >KyNTAIUThIPbUITAaH TOMOHKY >KbIIITBIKTAP.IbI
(1-2,5 T'm) xaHa >KOropKy KbIITHIKTapAbl (4-40 I'i) bIpaaTTyy OpHOTYYHY KaMChI3 KbUTYY Kepek.
NPY>KUHAJIBIK THITEIH TEepMENyydy Jemmdeprnep. TeMeH KBIIITHIKTarbl aMOPTU3aTOPJIOP 3bIMJIBIH,
3bIMJIBIH K€ apKaHJbIH JKBIIITHITBIHA >Kapalla TaHAAJIbIIIBI KepeK. 3bIM AapKaH/AbIH JIMHUSCHIHA
nemriepiep WIMHTESH Kepre YeHUHKHU apaliblK s (OpMyIia MEHEH aHBIKTAITyyTa THIHIII.

szﬂd\/E
m

P — apkangarsl, 36IMAars! aJJIbIH ajia YbIHAIYY;
£ —0,00041re 6apadap kodpdunument, H.

>KOF0pKy JKBILITBIKTArbl aMOPTU3ATOPJIOP TOMOHKY JKBIIUTBIKTAIbJIAPABIH YCTYHO S apajibIKTa

MbIHIa 0 — apKaHIbIH JUAMETPH, 3bIM, MM;
m — 1 M apkaH, 3bIM, KI' Maccachl;

OpHOTYJaT. AHTEHHA MaHENJIEPUHHUH 3bIMJIapPbIHBIH jKaHa KaOennepuHuH apaibirbl 300 MIeH anikaH
yuypaa abcopOepriep 3cenke KkapadbacTaH OpHOTYIIYILY Kepek.

Yabpuiran TypAery TepMmenyynepay OacaHAaTyy YUYH apKaHIbIH (3bIMABIH) y3YHIYTYH 000
MEHEH AJIMAIITHIPYY KEpEK.

18.22 Pammo  OaiaHblll  aHTEHHAJIAPBIHBIH  KOHCTPYKUUSUIAphl ~ OMMHMK — TOOJIYYy
TOCKOOJIIYKTap/Abl OeNrmiee aHa KapbIKTaHABIPYY TalanTapblHa bUIAMBIK TYCTYY OelaruiepauH
aJIMAIIBIN TypraH TUJIKEIEpU MEHEH ChIpJalyyra THHHIIL.

18.23 KepMeHWH 3bIMIApBIHBIH, W30JATOP AapMaTypachlHBIH JKaHa amnmapaTypachIHbIH
MEXaHUKAaJIbIK OOIYKTOpY, 3peKe KaTapbl, IUHKTEITEeH OOIYLIY Kepek.

19 JlapbiSiHBIH THAPOTEXHUKAJIBIK KYPYJIyIITAPbIH 10J1000PJ100r0 KOIyMYa
TaJanTap

19.1 Jlappld THOPOTEXHHUKAIBIK KypyJIMalapblHBIH TEMHP KOHCTPYKIMSUIAPBIH 3CEITOO10
13-6emymme xama J| THpkeMecwHiAe, ONIIOHAOW »3je¢ 37-tabnwiara bUIAHBIK OENTHICHTCH
9KCIITYaTalusIo0 MAaPTTapbIHbIH KOA()(PUIIMEHTTEPUH alyy Kepek.

19.2 Cyy udeiipecyHe Taacup OTIHEreH TEMHUpP KOHCTpYKIusutap 1+14-0emymuepayH
TajantapbiHa bUIAWBIK A0J00OpioHyyra tuiinm. Cyy dedpecyHe Ayymiap OOITOH KypyJyIITapiabl
ACENTO0/10 THIPOTEXHUKAIBIK KypyIMalap/ bl 10JI000PI00 CTaHAAPTTAPHIHBIH TallaliTapblHA BUTAMBIK
UIIEHUMIYYIYK KO3PPHUIUEHTTepH KaObLI ajablHyyTa THHHIIIL.

19.3 TyTyKk OTKepryYyTopAyH THUIITEPH >KaHa aipbuIapbl YUYH Yapdyoo JCENTeesepy, drepie
nonboopayk  crenupukanusaapaa TYTYKTO arbiM OaChbIMBIHBIH IYJbCUPIOOYY KOMIIOHEHTHHHH
Oonmymnry kapaica, 11-0esyMayH TananTapblHa BUIAWBIK JKYPTY3YJIYITy MYMKYH. bBHOKcHammbik
YyblHAJTyyTa Ayyliap OOJIFOH AJIEMEHTTEP YUYYH YapuOOHYH 3CENTOeJIOpY UbIHBITHI YbIHAIYY a0alibiH
3CKE aJlyy MEHEH TarbIpaak bIKMajap/bl KOJJIOHYY MEHEH KYPIy3YIylly MyMKYH.
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37—-Tabnuima

KyKTYH KOMOMHaIMsUIapbl YUYH

KoHcTpyKuusiiap a1eMeHTTepH UIITOO MIAPTHIHBIH KOI()OUIIMEHTH V¢
HETU3ru ©3re4e
1 XKeprunukTyy 4YbIHATYyJIapIbl SCENKe andacTaH WUKH 0,70 0,95
0achIMIBI 3CENTOo/10 KaJIak THIFBIHIAP/IbIH

KarTamajapblHaH Oalika TYTYK ©TKOPIryd AJIeMEHTTePH

2 XKepruJmkTyy YblHATYYJIapAbl 3CKE allyy MEHEH HYKH 1.10 15
0achIMIBI  3CENTOON®, HYpIAyy  Kamacchl3  Kalllak
TBIFBIHAAP/IBI KOIIIIOTOHJIO, OIIOJI 3JI€.

3 Muku GackIMIBI ACENTOO16 HYPIyY Kamacchl3 jKajmaKk 0,55 0.7
OTKOPMO TYTYK THITBIHIaPbI

4 ThIIKBI 0ACBIMIIBI 3CENITOOIO TYTYKTYH JIEMECHTTEPH:

TY3 YYacTOKTOPAYH >KaHa YbIKAaHAKTAPABIH KaOBIKTaphI 0,80 0.9
OckeM1e0Uy IIaKeKuesIep 0,65 0,75
5 JKanmak kanrtoo aHKepiepu 0,85 -

19.4 Kianan kaMepaiapblHBIH jKaHa Cyy ©TKOPIYUTOPIYH JKalMaK KarTamaiapbl TOMOHKYIOH
OEKEeMIMKKE bUTaWbIKTAIITHIPBUIBIIIBI KEPEK:

KaIToO apThIHA aHbI TOILOJITeH OETOHAYH JKaHa IEMEHT S3pUTMECUHUH OachbIMBbI;

CYy TYTYTYHIOIY CYyHYH OacbIMbIH 3CEIKE€ ajyy MEHEH KallTalraH OeTOHAOrY CYyHYH
YBIIKAI00 OACBIMBI.

19.5 J[leHrenekTyH ’kaHa pOJIMKTUH JapOa3ajapblHbIH AacThIHAArbl SKyMYLIUy >KOJIZIOP
UHMITYYydy OeTTepAMH JIOKAIJBIK KBICYYJarbl, IyOaiablH JIOKAABIK KBICYyAarsl jKaHa TaMaH
aCTBIHJIATHI OETOH/TY KBICYyAarbl OEKEeMINKKE bIIAHBIKTAIITHIPUIBIIIEI KEPEK.

19.6 Inametprepu y3yHAyTy OOIOHYA ©3TOPTOH TYTYK OTKOPIYUTOPY TYPYKTYY ITHaMETpH Oap
TUIIKeNepre OenyHymry Kepek. TYTYKTYH OMp IUaMeTpHHEH SKUHYHMCHHE OTYY KOHYC KaObIKJYaaphl
’Ke IWITEMeNep apKbUTyy KYPTY3YIyIly Kepek.

20 Hiixkemayy oxkeJiesiepu 0ap YCTyHAapAbl KOHCTPYKIHUSJIOOT0 KOIIYMYa
Tajantap

20.1 Cummerpusulyy KOINTaBp KECWJIMIITHH HWHKEMIyYy AyOanmsl 0ap, CTaTHKAIBIK JKYKTY
KOTOProH JKaHa JyOaiablH TErM3IUTHHE MHMIYYdy Oelykuenep YUyH, spexe katapsi, 430 H/mm?
YereTTYYIYKTOry OOJOTTY KOJIJJOHYY KEpeK.

20.2 JlyGaniplH TErM3IMTMHJEC HWHHWITEH, CTaTUKAJBbIK JKYKTY KOTOPreH CHUMMETPHSIIYY
KOIITaBp KECWIMIUTHH OOJIYHTOH YCTYHJApbIHBIH OEKeMAMTH, AyOaliblH IIapTTYy HHKEeMAYYIYTY
MEHEH TyypachlHaH KeTKEeH KaTyyJarblurap MeHeH rana 6ekemjenres (25-cyper)

6< A, <13 hopMmysaHbl KOJIOHYY MEHEH TEKIIEPUIUIIH KepPeK

(M/M.)* + (QIQu.)* <1 (169)
MbIHIa M xana Q — xapaiblll *KaTkaH HypAyH OeJIyryHIery MOMEHTTHH jKaHa KalubUlall KYYYHYH
MaaHUJIepH;
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My — dbopmyna 60r0OHYA ACENTEITeH MOMEHTTUH YeKTUK MAaaHUCH
A
e
v v (170)

Qu — dopmyiia 6GorOHYA dCENTENreH KanTal KYYTYH YeKTHK MaaHUCH

Q, = Rsth{% + 3,3(1 — TL] ﬂ_ﬂ:l

2

. R, )1+ u (171)
®opmymna (170) sxana (171) ToemMmeHKYJIOpaAYy KOPCOTOT:
t skana h — qyOanabIH KaJbIHIBITBI )KaHA OMHMKTHTH,
Af — Hyp KypYHYH KECHJINIITMHIH asHTHI,
Ter XaHa u — 9.4-MyHKTyHA BUIAHBIK aHBIKTAITaH KPUTUKAIBIK YbIHATYY JKaHa ayOain

OTCEKTCPUHUH OTYOMIOPYHYH KaTBHIIIIBL;

S — dopMmynanap MEHEH dcenTeNreH KO3 PUIMeHT:
o < 0,03 6oronya

£=0,05+50>0,15 (172)
0,03 <0 <0,1 6oroHua

£=0,11+3a<0,40 (173)

8W ..
oy xepae o =—"1 (h? + a2
ynwepre @ =t (n +a?)

MbIHAA Wmin — KBICBUITAH HYpIyYy KypAaH jkaHa OMMMKTUKTUH 4ekTewml aybay OesyTYHeH TypraH

TaBp KECHIMIIMHUH KapIIbUIbITBIHBIH MUHUMaNLyy Momentu 0,5t /E/R, (TuHuH 63 oryHa Kapara,

HYPAYH KypJlapblHa Hapaieniyy);

a — KaTyyJaTKbeIdTapAblH KaJaMblI.

20.3 TyypaceiHan kecwiumu 9.10-myHKTTa KOpPCOTYITOHAOH KeM 00001y Kepek OoIroH
TyypacblHaH KaTyyJaTKeluTap (popmyia MeHEeH aHbIKTadyydy N Kydy MEHEH KbIChUITaH TasKyayiap
CBISIKTYY TYPYKTYYJIYK YUYH J0JI000pIOHYyTa THHHIIL.

N = 3,3Rsth[1— T—jﬂ—“z
Re )L+ u (174)
anya 6apapik Oenruiep 20.2-MyHKTYHA bIIaWbIK albIHYyTa THHHII.
N MaaHHCHH KbIpJap/AaH >KOTropy *alralikaH TONTOJITOH KYKTOH KM IMeC KaObLT allyy Kepek.
TaskyansiH non6oopayk y3yHuayry le = h (1-f) re Gapabap, 6upok 0,7 caaTTaH Kem 3Mec

S

KaOBbLJT aJIbIHBIIIBI KEPEK.

CuMMeTpHsUTYy SKU TapamnTyy KbIpjaap OopOOpAyK KbICYy Y4YYH, OMp KakTyy - DyOanJbiH
OTyHaH TasKYaHbIH KOHCTPYKIUSUIBIK OOJYTYHYH OOpAyK OopOopyHa uyeliMHKM apaiblkka Oapabap
9KCLUEHTPUCUTET MEHEH SKCLHEHTPUKTHK KbICYY YUYH MIUTEIUI YBITBIIIbI KEPEK.

TasikyaHbIH KOHCTPYKLMSJIBIK KECWIMIIM KaTyyJarblYThlH KECHUJIMIIMH >KaHAa TYYpacbIHBIH

myGan TunkecuH KamThinibl Kepek 0,65t,/E/ R, KbipnapbiHbiH ap Oup TapaObiHa.

20.4 TupexkTUH YCTYHAOIY YCTYH JIyOalufblH KECHJIHUIIM 5KU Tapantyy THPeed MEHEH
Oexemaenumy xana 9.12-myHKTyHa bUTAWbIK 3CENTEIUIIN KEePEK.
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KbIpiapapii  TyypachlHaH KeM OSMeC jkaHa amblk smec apanbikra 0,65t,/E/R,  Tupeeu

kpipiiapaan  20.3-myHKTYHA bUIAWBIK ©JYOMIOIY KOIIyM4ya 3KH TapanTtyy OeKeMIeedy KbIpJiap
OPHOTYITYIITY KepeK.
20.5 Drepje yuryn craHaapTTapabiH 7.16a MyHKTYHYH Tanantapbl atkapbuica xke lef < 0,21by

f E
JOJIO0OPAYK Y3YHAYTY 00JICO, YCTYHIAPABIH TYPYKTYYIYTyH TEKIIEpYyre 00J100UT ™ (Oyn xepne
y

bf — KbICBIIraH KypAyH TYypachbl).
20.6 Kbichuiran KypAyH allblKUaChIHBIH TYYpPAChIHBIH aHBIH KaJIBIHJABITBIHA OOJITOH KATBIIIbI

ambIk 60160y kepek 0,38,/E/R, .

20.7 (27) dopmyna OorOHYA aHBIKTAITaH YCTYH AyOalbIHIArbl >KEPTHIUKTYY YBIHAILYY Oloc
0,75Ry ammooro tuituii, an oMU let Maanucu (155) hopmynacel 60r0HYA 3CENTETHIIH KEPEK.
20.8 HypnmapaplH KbIHIIAIOYCYH aHBIKTOOJO HYPAYH JKajNbl KECHIMIIMHUH HHEPIHS

MoMeHTHH 0, = 1,2 -0,033 ko3 duinrentrHe koGoHTYY K0Ty MEHEH a3aifiTyy Kepek. A, - KppJapsl 6ap
ycTyHaap yuyH xkana o = 1,2 -0,033 kospduuuentu Gotonual,-h/1 - apanbikTa KbIpuapbl oK
yCTyHIAp YUYYH.

20.9 IllaprTyy my6an uitkemayynyry menen 20.1-myHkTyHa binaifeik ycrynmapaa 7 <A, < 10
Oupzeit 6eMyIITYPYIAreH )KYKTYH TaaCUpHU acThIH/A JK€ pa3pe3/ie TONTOJITOH Oupiel KYKTOPAYH CaHbl
5 ke aHJaH Kel OOJITOHJ0, OMPH-OMPHHEH XaHa THPOOUYTOPIOH OHWPACH apasibIKTa KaWralikaH[a,

paspsna 1yoamael OeKkeMIeere Kol OepuileT, TyypachiHaH KETKSH KbIpiap 25-CYpoTKe bUIAKBIK, Oy
ydyp/ia )KYK 1yOasiblH TETU3IUTMHE KapaTa CHMMETPHSUTYY TYPA® KOJIJIOHYJIYITy Kepek.

- -1

d o

25-cypet — Uiikemyy ayOaiibl 6ap YCTYHIYH CXeMachl

MpeiHgal ycTyH1apabiH OeKkeMIUuTruH (popMyaHbl KOJIJIOHYY MEHEH TEKIIEepYY Kepek

A
l\% h? [t—ﬁ+i_’—4(l—%ﬂ5sl
y w w (175)

MBIHIa O — KaWYbUTalll KYYTYH HYPAYH KOTOPYY JKOHIOMAYYIYIYHO TaaCHPHUH 3CKE anyydy
koaddunment xana 0 = 1-5,6 As h/(Aw |) popmyacer MeHEeH aHBIKTaIAT.

Byn yaypaa, tr >0,31,t sxana 0,025 ;I < 0,1 xaObLT AJIBIHBIIIBI KEPEK.
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21 Ilepdopaumsiyianran skejejgepu 0ap YCTYHAAPAbIH KOHCTPYKIMSICHIHA
KOLIyMYa Tajanrtap

21.1 Hepdopanusnanran xybans: 6ap yerynaap 530 H/Mm? ublHamyyaars! G0I0TTOH JKacairan
npokaT l-apkanapiaH KOHCTPYKUMSIIAHBIIBI Kepek. JyOanmapapiH MUpeTHIreH OUPHUKKEH KepliepH
TOJIYK ©TYY MEHEH IIHII IIHUPETYY apKbUIYy KacaJlbIIIbl KEPEK.

21.2 JlyGannplH TErWM3JWTHHIAE WHWITEH YCTYHIApAbIH OekeMIuruH scentee (26-cyper)
38-Tabmumanarsl popmynanap 600OHYA aTKAPBUTBIIIBI KEPEK.

21.3 HypaapaplH TYypyKTYyJyry Y4YH 3centeeniop 7.15-MyHKTTyH TajlanTapblHa bUIAMBIK
KYPIY3YAYUIy Kepek, al SMU TEeOMETPUSUIBIK MYHO3[eMeJep TEUIUKTepu Oap KeCWIHI Y4yH
ACeNTeNUIIN KepeK. 7.16-MyHKTTyH TajanTapbl aTKapblUica, YCTYHIAPIAbIH TYPYKTYYIyTyH
TEKIIepyyre 00I00MT.

21.4 Tupex Twikenepiae ycTyHAapIbsiH nyOanbl hef/t>40 (MpiHma t — aspipaak ayOanabiH
KaJBIH/IBITHI) KaTyyJIarsl4Tap MEHEH OCKeMIeUIIH jkaHa 9.12-yHKTyHa bUTAHBIK SCETNTEIHIIN KepekK,
aJI OMU THPOOY ydacToryHa ¢ > 250 MM KaObLT aJIBIHBIIIEI Kepek (26-cyper).

hef E o
21.5 Ilponopuusilyy HypiaapAblH KECUIUILTEPUHIE s >25 R e nmredei KanraH ydaypraa
y

7.13-nyHKTTYH TajanrtapblHa bUIAMbIK, KaTyyjarslytap 9.10-myHKTTYH TananTapblHa —bLIaMbIK
opHOTYyIymy kepek. KoHIeHTpauusiaaHrad >KyKTepay TEIIMKTEp MEHEH ajicblpabaraH YCTYHIapiblH
0OJIYKTOPYHO TaHa callyy Kepek.

KbIchiiran TaBp KECUJIMIIMHUH JyOajblHbIH OWHWMKTUIM YIIyJl cTaHgapTrapieiH 9.17-
NYHKTYHYH TajanTapblHa K00l Oepuily Kepek, aHblH (98) gopMynackiHa aHbl KaObUT alyy Kepek

A =114,
21.6 I/hef >12 kaTbimbl Gap ycTYHAApPABIH KBIMIIAIOYCYH aHBIKT00M0 (MbIHAA | — ycTyHayH

apaibIrbl) HYpAYH TEIIMK MEHEH KEeCWIMIIMHMH wuHepuus MomeHtu 0,95 xoaddunmentke
KeOeHNTyIyIy Kepek.

4 ES

26-cypert — [lepdoparusitanran 1yoaisl 6ap yCTYHAYH OHp OOIYTYHYH CXeMachl

38-tabnumna

YcTyHayH 0enyK4enepyHyH OeKeMIUTHH 3cenToe YuyH dhopMmynanap (26-cyper)
YCTYHKY TaBp TOMOHKY TaBp HIKJITEME
1-uekur l\\/]|h1 N ZVlea <R, 3-4eKUT I\fllh2 . 2V(\aza <R, tQ;s <R
X 1,max X 2,max a 3
2-YEKUT Md, N Qa < R.7. 4-yexur | Md, N Q,a < Ru27c
J X 2\Nl,min Yu J X 2’\Nz,min Yy
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38 — mabauyanvin asewl

YcryHnyH 0elyK4enepyHYH O€KeMIUTHH 3cenToe YuyH dopmynanap (26-cyper)
YCTYHKY TaBp TOMOHKY TaBp | HIAJITEME

26-Tabmmmana KaObUT alTBIHTaH OeITuIep:
M- yctyHayH OenyryHaery uityy MOMEHTH,
Q1 xana Q2 — KaOBLT aBIHTAH TYYPAaChIHAH KETKEH KY4ITOp

J J
T-Gemykrepy »xaua 6apabap Q; = Q —1  xama Q = Q—2
Ji+Jo Ji+Jo

MBIHA Q — YCTYHIYH KECHIIMIINHICTH KBUIBITYY KYUY;

Ji1 kaHa J; — (QmanHenTepre mapamuienayy €3 OryHa CalbIIITBIPMallyy >KOTOPKY JKaHa TOMOHKY KECIJIMIIUHWH
MHEPLHUS] MOMEHTTEPH;

Qs — TastHBIYTAH aNBICTHIKTA (C + S — 0,5 @) yCTyHAIYH KeCWIHIIMHICTH TyypachblHaH KeTKeH Ky (26-cypeT);

Jx- X-X OryHa canbIITHIpMaIlyy YCTYHAYH TEIINTH 0ap KECHIMIINHIH HHEPIUS MOMCHTH;

W1 max kaHa Wi min — )KOTOPKY KECUMUHHH KapIIbUIBITBIHBIH 9H YOH YXaHa 9H KHYMHE MOMEHTTEPH;

W21 max kana Wi min — OIIIOJ 371, TOMOHKY TaBp KECHIIUIIIH;

Ry1, Rut, Ry2, Ruiz — ’KOropKy jkaHa TOMOHKY TaBp KECHJIMIITEPU YUYH 3CENTENreH MPOKATKa KapIIbIIBIKTaph.

22  PekOHCTPYKUMAJIO00A0 HMAPATTAPABIH  KaHA  KypYJIMaJapIbIH
KOHCTPYKIHUSJIAPBIH 10J1000PJI00r0 KOLIYMYa TAJIANTAP

Kaanbl :x00010p

22.1 NmapattapaplH jkaHa KypyJiMalapAblH KOHCTPYKIUSUIAPBIHBIH KaJNJIBIKTapbIH 0aanoo
KOJ/I0 OONTOH TEXHHKANBIK JOKYMEHTTEPAMH TalJAOOCYHYH, BU3YAIJBIK aHa WHCTPYMEHTAIIBIK
SKCIIEPTU3ANAP/AbIH, KEeMUYWIUKTepU Oap ke Oy3yiraH KOHCTPYKUIMSUIBIK SJEMEHTTEPAUH KOTOpYY
KOHAOMAYYIYTYH jKaHa aedhopMalisuiaHyyCyH TEKIIepYY ICENTOONIOpYHYH HETU3NH/IC KYPTY3YIYYTo
TUHUII orepanus ydypyHna. Mmaparrap[slH aHa KypyJiIMajapAblH >JIEMEHTTEPUHUH TEXHHUKAJIBIK
a0aypl M3MIIZIOOHYH HATBIHKACKIHA TOMOHKY/10H aHBIKTAJIBIIIBI KEPEK:

Teily1e0re KapaMayy — KOJJOHYyAarsl YeHEMIEPAWH )XaHa MaMJICKETTHK CTaHIapTTap/bIH
OapIbIK TajanTaphbl aTKaphUIraH KEMUYMIIUKTED kaHa Oy3yiyysap 00J100T0H/I0;

HIIKe Kapamayy — OHAYPYUI MHPOIECCHH >KaHa aHAaH apbl KOOIMCY3 OJKCILTyaTalUsIIOOHY
KaMChI3 KblTyy OOIOHYa TananTtap aTKapbUiraH, OMpPOK KOJJAOHYyZarbl YeHEeMIUK IOKYMEHTTEepIeH
KaHa JOJI00OP/IOH aH4Ya-MbIHYa YeTTeenep OoiroH B kaTeropusichlHAAarbl KEMUYWIHKTEP JKaHa
Oy3ynyynap Oonronmo, 0.a. Owpununm TonTtyH (MACT 27751) uektuk abanpiHAa TalanTapsl
Oy30actaH, CTaHIAPTTapAbIH TalalTapblHAH >KapbIM-KapThUIA YETTOON® KaHAa MBIHIAH Oy3yynap
OONTOHI0, ©3Treue IMmMapTTapAa YEeKTeNOeTreH SKHMHYM TONTYH YEKTHK alallblHa Kapara TaylanTap
MMapaTThiH (Kypy/JIMaHbIH) HOPMAJIAYY HINTEIIIH;

YeKTeJITeH aTKapyy — alpblM YeKTeellep JKaHa KOHCTPYKIMsUIApIBIH  alallblHa,
TEXHOJIOTHSUIBIK MapaMeTpiepre, )XYKTOpre aHa TaacHpiepre MOHMTOPHHT KYPry3yy OOroHUA HIII-
yapamapApl HINTEN YbITYy MIAPTBIHAA aHAAH apbl JKCIUTyaTallMsulo0 MYMKYH OonroH b
KaTeTOPUSCBIHIATHl KeMYIIMKTep KaHa Oy3yinyynap OoONroHao (MHUCANbl, KOMYPOHYH XKYK
KOTOPYMAYYIYTYH KpaHIapAsl YEeKTee), OLIOHAONH »5je¢ OeNruIeHreH MOeHOTT® aHBIKTAIraH
KEeMUYWIMKTEPIU jkaHa Oy3yiyyJiap/bl k0l0y 00I0HYA yapagap/ bl UIITEN YBITYY;

03re4e KbIpAaajd — HETU3TU DJJIEMEHTTEPAUH K€ OYTYHAeH KOHCTPYKLUHSHBIH XKYK
KOTOPYMAYYIYTYH JKOTOTYY MYMKYH OOJNTOH A KaTeropusiChbIHAArbl KEMUYHIMKTEp KaHa Oy3yiyynap
OOJITOHI0, aHJIaH aphbl AKCIUTYaTaIUsIIOOT0 KO OepOeiT, 6.a. OMPUHYM TONTYH YEKTHK abajiblHa
Kapara TajantapJIblH MYMKYH Ooyydy Oy3yJlyIIyHYH ajbIH alnyy Oy3ynirad xe 00a1Typ000 MyMKYH
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00J100TOH yuyp/a;

KeMYHJIMKTEP/IHH KaHA 3bISTH/ABIH KOPKYHYY KaTeropusjiapbi:

A — HETW3rH XYK KOTepyydy KOHCTPYKUMSUIApABIH Oy3yJyyCYHYH TY3HAOH-TY3 KOPKYHYYyH
TyyAypraH KeMUYHIUKTED jkaHa Oy3yiyynap;

b — Tabpburan ydypia JKYK KeTepyydy KOHCTPYKIMSUIApIBIH Oy3yllyy KOPKYHYYYH
TyyaypOaran, OMpoK KUHMHYEpIIK Oalika >JIEMEHTTEPJUH jKaHa arperarTtapiblH Oy3yJIylIyHa ajbld
KeJle TypraH ke Oy3yiyy KY4ereH ydypja A KaTeropusicblHa ©TYIly MYMKYH OOJITOH KEeMYWJIMKTED
*kaHa Oy3yIyynap;

B — KkuiiMHKM WIITEN YbITyy/Ja WMapaTThlH )KaHa KypyJMaHBIH HETU3TH JXKYK KOTepyydy
KOHCTPYKIHMSUTAPbIHA TaaCHp 3Te andaraH )KEepriIuKTYy MYHO31eTy KEMUMIUKTEp jKaHa Oy3yiyyiap.

22.2 Cakranplll KaliraH KOHCTPYKIMSUIAPIBIH SKCIUTyaTalWs MIapTTapblH OCKeMII0e/1e Ke
©3repTYYIe, KOK 3Je JereHjae, ajapiblH HUIITee alalbl KaMchl3 KbUIbIHyyra Tuiumn. Kepekryy
KOHTPOJIy KaMChI3 KbUIYY MEHEH UYeKTeNTeH OJKCIUTyaTalusAra KapakTyy abanga Typrax
KypyJIyITapabl TEKIIEPYYAO0H PEKOHCTPYKIHUIOOTO0 YSHUHKHA ME3THIITE YbIHIOO0TO JKOJI OCpHIIET.

22.3 Mypaa KOJNJIOHYNYN >aTKaH CTaHJapTTapra jkKaHa TEXHHUKAJIbIK HIAPTTapra bUIAWBIK
J07000PIIOHTOH KOHCTPYKUMSUIAP YUYH 15 KBUITaH KeM 3MeC KCILTyaTalsIo0 ME3TWIMHIE anapiaa
94 KaHJal KEeMUWIMKTEep ke Oy3ynayynap OOJOOroH ydypriapia TEKIIEpYYHY >KYPry3Yyre ol
OepuJieT, aHaH apKbl SKCIUTyaTalys, KYKTOp KaHa TaacHpJIep ©3repreH XKOK, al MU drepie ajap
©3repTYY HET'H3TH JIEMEHTTEp/Ie KYU-apaKkeTTH )KOropyJiaTiaca.

22.4 KoHCTpyKIMsUIapIpl OCKeM00[1® apMaTypa J3JIEMEHTTEpUH jKaHa KOHCTPYKLUSIIAPIbI
KOHCEpBAIMSJIAHBITT  JKaTKaH KOHCTPYKLIHMSUIAD MEHEH OWpreNelmKeH HWIITepre Y3TYJITYKCY3
KAPTU3YYHY KaMCBI3 KBUITAH OJIOO0OPAYK YEeUHMIEp jKaHa WINTOO BIKMalapbl Kapanxyyra THHUILL
3appul ydypiapAa jkacaiMa Kyd MEHEH Oamrkapyy jKaHa KOHCTPYKIHSUIApAbl yOaKTBUTYy TYHIYPYY
KOJIJIOHYJTYTITy KE€peK.

BosaoTTyH kaHa 0allyIaHBIIITAPABIH KOHCTPYKIMSAIBIK MYHO316M6JI6PY

22.5 KoHCTpYKUUSIBIK MaTepHaJIap/IblH canaThl 3aBOJIyH CepTU(UKATTAPBIHBIH XKe YITYAery
TECTUPJIOOHYH HAaTbIIKaJapblHBIH HETU3MHJE OaanmaHbllibl Kepek. CBIHOO JTOKYMEHTTEp e
ceptudukaTTap K0K OOJTOHJ0, ajap/a KaMTbUITaH MaajbIMaT >KETUIICH3 OOJITOHJO0 K€ METaJlIJAbIH
camnaTchI3IbITbIHAH KU YbIKKAaH 3bISH/IbI aHBIKTOO/10 JKYPry3YJIyIly Kepek.

22.6 Metamiael 3KCHNEpPTU3aJaH OTKOPYYA©® KaHa CBhIHOOJAO TOMOHKY KOPCOTKYUYTOpIy
AHBIKTOO KEPEK:

XUMHUSIIBIK KypaMbl - MaMJICKETTHK CTaHAApPTTap ke OOJIOTKO Kapara TEXHHUKAJBIK IIapTTap
MEHEH CTaHJAPTTALITHIPUITaH 3JIEMEHTTEPANH MACCAJIBIK YIIYIIY;

MACT 1497 GoroHYa YbIHAJIYyra CHIHOOJOPAO HMHMKEMIYYJYK, YBIHAIYY jKaHa CajbIIITHIP-
Mallyy y3apTyy (CBIHOOJIOp OOJIOTTYH HIITO® AUarpaMMachiH Kypyy MEHEH KYPry3yJayly Kepek);

B.4-tabnuuara bUIaiiblk KOHCTPYKIMSUIApAbIH TOOYHa »KaHa JOJ0OOpIYyK TeMIleparypara
pUTaNBIKTYy Temreparypanap yayH MACT 9454 GoroH4a COKKyra TypyKTyyJIyry;

B.4-tabnumara  puUlalibIK  KOHCTPYKUMSUIAPABIH ~ TONTOPY  KaHa  KOHCTPYKLHMSIIBIK
temriepatypanap ydyH MACT 7268 OoroHYa MEXaHHMKAIBIK DJCKUPYYAOH KHHUHKH COKKYyTa
TYPYKTYYIyK,

K33 Oup yuypiaapaa 60J0TTYH Makpo- *KaHa MUKPOCTPYKTYpachk (aTam aifTkanna, 4.4-myHKTTYH
1 xaHa 2-TONTOPYHIArbl, KAIBIHABITE 12 MMJEH amikaH KaiHam TypraH OOJIOTTOH jkKacajiraH j>KaHa
HOJIJIOH TOMOH TeMIIEpaTypaaa NIITETUITEH KOHCTPYKIMIAP YUYH).

KepceTyireH KepcoeTKydTepAy aHBIKTOO YYYH YITYJIOpLy allyy Y4YacTOKTOpPY, YJITIYJIOpAYH
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CaHbl JKaHa KeCcyydy Y4YacTOKTOpJYy O€KeMIee 3apblIublIbIIbl KOHCTPYKLMSIAPAbl TEKIIEPYYHY
KYPry3reH yioM TapaOblHaH aHbIKTAJAT.

22.7 1932-xpuira 4eluH JaspAalraH KOHCTPYKIUSUIAPAbIH METaUIBIH M3WII06 KaHa CHIHOO
METAJUIABIH KAaCHETTEPUHEH THIIKAPhl OOJOT OHAYPYY BIKMAchl OCNTHIICHTEH aJuCTeIITHPHITCH
yIoMIap/ia )KYpry3yiaylry Kepek: KomuyK, abaHsl YHIOTYydy KOHBepTep (O0ecceMepIuK e TOMACThIK),
MapTeH e JIEKTp O0JOoT.

22.8 llpokaTThlH, uWHWIreH NPOQWIAEPAUH KaHAa CaKTaIraH KOHCTPYKLMsUIApbIH
TYTYKTOPYHYH 3CENTENIreH KaplIbUIBIKTapbl 5.16-yHKTTYH TajanTapblHAa bUIAMbIK JaiibIHIAJIbIIIb]
Kepek, MbIHJa Ryn, Run 7kaHa ym MaaHuiepy aabIHBILIBI KEPEK:

1932-xputra yeliMH OHAYPYJIr6H METaul KOHCTPYKLMUIAPbl YUYH - CBIHOOHYH KYDPYIIYH]®
QJIBIHTaH YBIHATYYAarbl )KaHa YbIHATYYIarbl OCKEMAUKTUH MUHUMAIYy MaaHWIEPHHE bIIAUbIK,
ym = 1,2; Kemuyk 600t yayn Ry amieik smec 6omymry kepek 170 H/Mm%, koHBepTepauK, MapTeHIUK
’KaHa MEeKTPAUK 00110T yuyH — 210 H/Mm?sen ken oMec;

1932-xpuTnaH KMIKWH YbITapbUIraH METal KOHCTPYKIHUSIAphl YUYH:

a) ceprtuduxatsl Oap 6osaco — Oyn MeTann OyroMy AaspAalraH MaMJIEKETTHK CTaHAapTTapaa
KaHa TEXHUKAIbIK LIApTTap/ia MHUKEeMAYYIYKTYH jKaHa YblHAIyyra TYPYKTYYJIYKTYH MUHUMAJIAYY
MaaHuiepune butaiibik; MACT 27772 6oroHua gaspaanrad npokat yuyH ym = 1,025; MACT 380 xana
MACT 19281 6oronua 1982-xpinaaH KHWKUH YblrapbuIrad npokat yuyH ym = 1,05; ym = 1,1 — Gapasik
Oamika nmpokarrap Y4YH;

0) ceprudukarbl XKOK OonroH ydypra (22.6-MyHKTyHa BUIAWBIK METAJUIABI HM3WIIOOHYH
HaTBIIDKamapsl OOIOHYA, OMIOHJOW 5J€ TPOKATTBHIH TYPY JKaHa KypyJdylml yOakKThICHI, OOJOTTYH
MapKachl JKaHa YIIyJd MeTaul OyloMyHa BUIAMBIK YEHEMIHK JIOKYMEHT J>KOHYH/IO MaallbIMaT)
OHJYPYJITOHY aHBIKTAIyyra THHHII) - OyJI MPOAYKT YYYH UYCHEMIHWK NOKYMEHTTEIM UMHKWINKTHH
’KaHa YbIHAJTYYHYH 5H a3 MaaHWJIEpHUHE bIIalbIK, ym = 1,1;

B) OOJNOTTY WACHTUDUKALMIOO MYMKYH O00JOOTOH ydypijapia - CHIHOOHYH MHUHHMMAIIYy
HaThIKackl 6010HYa ym = 1,1; Ry 210 H/MM? ammooro Tuitumr.

Hopmannyy wusiHamyysiapsl 165 H/Mm? ammaraH 2leMEHTTEpHMHAETH KOHCTPYKIHATapIbIH
METaJUTBIH CBIHOOJIOH 6TKOPOOere »xoJ1 OepuieT.

22.9  PexkoHCTpyKIUsATa K&  OEKeMIelyyre THHWUII  OOJTOH  KOHCEpBAIlMSUIAHTaH
KOHCTPYKIMSTIAPABIH MIAPETHITEH KOITYIMaJIaPBIHBIH ACENITHK KapIIBUIBIKTAPhl OOJIOTTYH MapKachlH,
MAPETYYYY  MaTepuaigapisl, MHPETYYHYH  TYPIOPYH,  TUTHUINTEPIWH  abajblH  KaHa
KOHCTPYKIHMATapAa KOJIJIOHYIYydy aiapabl KOHTPOJIA00 BIKMAJapblH 3CKE allyy MEHEH OeNruIeHUIIN
kepek. Ctanmaprrapja OeIruiIeHreH 3apbul MaajbIMaTTap KOK OOJITOH yuypa TOMOHKYIepay KaObul
alryyra »oJ Oepuiier:

Oyputyk turumrep yayH Rwf = Rwz = 0,44Run; fr= 0,7 xana f; = 1,0, y. = 0,8 scke anyy MeHeH;

KepWITeH KylMa MHpeTyy Y4YYH 1972-xpuira dYelnH naspaajiraH  KOHCTPYKITUsUIapIa
Rwy = 0,55Ry, aim smu Rwy = 0,85Ry - 1972-xpuinan kuiinH. KOHCTpYKIMSAIaH anblHTaH YITYIOPIY
CBIHOOHYH JKBIMBIHTHITHI OOIOHYA IMUPETHIITEH KOIIYJIMAIAPAbIH KYK KOTOPYMIYYIYTYH TaKTOOTO
00J10T.

22.10 BoarropayH 3cenTelNreH Kecyy KaHa co3yy OeKeMAMKTEpH, OIIOHIOW 3y OONTTOp
MEHEeH OalaHbIIIKaH 3JEMEHTTEPAUH Mailjgananyycy 5.21-yHKTTYyH KepCOTMOIIOpYHe bUIANBIK
AHBIKTANIBIIIBI KepeK. Jrepre 60onTTopayH OeKeMAMK KIacChlH aHBIKTOO MYMKYH 0oiiboco, aHma 6up
GONTTYy KOIIyIMAanapiblH J0JI000pAyK KapIIbLIBIK MAaaHHCHH alyy Kepek: Rps = 150 H/mMm? sxana
Rot = 160 H/Mm?

22.11 Kamoo OMpUKMENIEpUHHUH SCENTENTeH KapIIbUIBIKTapbl 39-Tabnuiiara bIIalbIK KaObLT
QJIBIHBIIIBl KepeK. Orepie KOHCTPYKLMUIAHTaH JOKYMEHTTEpJe TEIIMKTEpAu TY3YY BIKMAChl *aHa
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KalaajgapablH MaTepuaibl OOOHYA KOpCOTMeJeop KaMmThuibaca jkaHa ajapibl KOJJA0 OOJTroH
MaaJlbIMaTTapAblH HETU3UHJE ONrmiee MYMKYH 00JI00CO, SCENTeNreH KaplubUIblkTap 39-Tabnuiara
BUTANBIK aNbIHBIIIBI KepeK. C ToOyHaars! kaTteipmaniap CT 2 60JI0TTOH KacajiraH.

Kanoo O6upuxmenepun scentee MeHeH 13.7-myHKTTYH (opmynanapsl OOIOHYA KYPry3YIyyre

THﬁHm, Rbs = Rrs; Rbp = Rrp; Rbt = th; Ab = Abn = Ar: 0,785 dr2 ; Yo = 1, db = dr.

39-tabnuma

Kanoo 6upukmenepuHuH 3cenTeNret
KapmsLIbTs], H/ MM2
[TaprTy .
baiinansim 0OJIOTTYH COPTTOpYHaH
UsiHasraH aban oenru- TYTalITHIPBLUITaH
TOOY YKacaraH KaJooJopay
aep AIIEMEHTTEPIU
KBIPKYY ’aHa CO3yy —
C12,C13 0912 PRIEHIPYY
K R B 180 220 -
eCUM
® C 160 - -
Yoroy (Oamrtel 6emyy) Rrt B,C 120 150 -
B Rp =2R
Bripbim Rrp - - i d
C Rrp :1,7Ry

DckepTyynep

1 B toOyna dorymraH nsyieMeHTTepAe OypryjaHraH TEIIMKTEpre >ke aWKaJbIITapael OOHIoTo OenykTepre
OypryJioosiop OpHOTyJraH Oadmansiurtap kuper. C TOOyHa INpecCTENreH TEMIMKTepre ke aiipeiM OelyKTepyHIe
alKaBIITHIPYYCy3 OypryJlaHraH TEIMINKTEPTe TAKTap OPHOTYJIraH OaiyIaHbIIITAp KUPET.

2 Kagoonopay sxe >kapbIM->kapThuIai acenTernd OamTapsl MEHEH KOJIJOHYY/Ja KaJoo OMPUKMETIEPHHUH JCEITeIreH
KeCYY ’kaHa Maiijananyy Kapmbuisiktapsl 0,8 acere ko0eHTYY *oily MEHEeH azaiTeuiar. byn kaTblpManapIblH YbIHATY'Y
MEHCH UIITOOCYHO KOJ OCpUIIOCHT.

Koncrpykuusinapabl 6exem100

22.12 On TemmnepaTypaja HUINTETHIrEeH >KaHa KaliHam >kaTKaH a3 KeMYPTEKTYY OO0JIOTTOH
JKacaliraH KOHCTPYKLMsUIAp, OLIOHAON 3je Oalika OOJIOTTOPJOH >KacajlraH, ajap YYYH ChIHOOHYH
HaThIKalaphl OOIOHYA COKKYra TYpyKTYYJIyK KOPCOTKYYTOPY KOHCTPYKLUMSUIAPAbIH TONTOPY Y4YYH
00JOTTYH MaMJIEKETTHK CTaHAApPTTapblH/Ia KENWIJEHTeHJIEH TOeMeH. 4.4-MyHKTTYH TajanTapblHa
bUTANBIK, OyJ1 OOJOTTOPAOH KacalraH 3JIEMEHTTEPETH YbIHATYY PEKOHCTPYKIUSIOOT0 YeHHH O0JIrOH
MaaHWIEpAEH  allnaca, apMarypajooro k€ ajIMallTelpyyra okaTmaur. Orepae  ajapibl
9KCIUTyaTalusIo0 OeNTHIIeHTeH MIapTTapra jxoon OepOece, Oyi KOHCTPYKUUMSUIapAbl Naijananyy,
YBIHJI00 K€ aJMAILITBIPYYy MXOHYHI® YeUUM TEeMHUDP KOHCTPYKIMsIap OOIOHYA aJuCTEIITHPUIIreH
7107000pJI00 YIOMYHYH KOPYTYHIYCYHYH HEI'M3MH/Ie KaObLI allbIHyyTa THHHII.

22.13 KOHCTpYKIUSHBIH J0JI000PIyK CXeMachl aHBIH HII KY3YHAOTY WIITOO ©3re4eiyKTOPYH,
aHBIH WYMHJIE TE€OMETPUSUIBIK (POPMaHBbIH HII JKY3YHAOIY YETTOONIOpYH, KECHJIMIITHH eI4eMIepYH,
OEKUTYY LIApTTApbIH >KaHa 3JEMEHTTEPAMH JKYNTallyy TYWYHAOPYHYH aTKapbUIbIIIBIH 3CKE alyy
MEHEH KaObL1 albIHBIIIBI KEPEK.

KOHCTpYKIMANIBIK 3JIEMEHTTEPAM JKaHa alapAblH KOLIYJIMaJapblH TEKIIEPYY 3CENTeeIepy
aHBIKTAITAaH KEMUYWJIMKTEPIU >KaHa Oy3ylyynapiabl, KOPPO3USUIBIK 3CKHPYYJOpAY, >KYNTALITHIPYY
’KaHa KOJIJOOHYH MII XKY3YHIOrY IapTTapblH 3CKE aJlyy MEHEH KYPIy3Ylayyre THHUIL. DJIeMEHTTEpAN
scentee /.1 tabnuuaceibiH 7 xaHa 10-mosunusuiapsl yayH ye = 1,0 sKcrutyatanusi mapTTapblHbIH
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K02 (D PUIMEHTHH dCKe anyy MEeHEH nedopMalusiaHTad quarpaMma 00r0HYA KYPry3yJIyITy MYMKYH.

22.14 7, 9+13, 15 (15.33 = 15.47, 15.49-nnynkrrap) xana 18.2-0eaymaepayH TamanTapbiHa,
OLLIOHJION 3JI€ BEPTUKAIABIK KbIMIIAOyIapAbl YEKTOO YUYH KYK JKaHa Taacup 3TYydy YEHEMJIEpIUH
TaJanTapblHa >KOOM OepOereH KOHCTPYKIUSIIAP, dpeke KaTapbl, Oyn Oemymae Oamikacekl kKapaibaca,
OCKeMIeNuIIM K€ aJMAalITBIPbUIBIIIBI  Kepek. [‘eomMeTpusuiblk  ¢opmagaH, dIEMEHTTepANH
©JIY6M/IOPYHOH aHa OalylaHbIIITap HOMUHAJJApPbIHAH YETTOesep, KYMYIITY OHIYpPYY KaHa KaObul
alyy 3pexelepuH/ie Kol OepuireHeH allkaH, OUPOK anapAblH HOPMaJAyy HIITEIIMHE TOCKOOJAYK
KbUIOAraH 4YeTrTeesiop KOHCTPYKUHUSIAPABIH KYK KOTOPYMAYYJIYTYH KaMmcCbl3 KbUITAH IIapTTa
YEeTTeTUJIMILN MYMKYH 3Mec. 22.13-myHKTTYH TalanTapblH 3CKe allyy MEHEH KaMChI3 KbLIbIHAT.

22.15 KOHCTpYKIMSUIBIK DJIEMEHTTEPAN OCKeMlieere >KOJ OepuiieT, »drepje: ajapJIblH
BEPTUKAJIBIK JKaHa TOPHU3OHTAJABIK KblilIaoynapel xkaHa KbliMburgapsl KYxD 2.01.07 xana
18.4-myHKTYHAa OENTMICHIeH YEeKTHK MaaHWJIEpJeH amica, OMPOK TEXHOJOTHSUIBIK TalarTapblH
HETM3UHJIC HOPMAIyy WHINTOOre® TOCKOON 00700C0; amapAblH HHUKeMAIyyiayry 8.18-myHKTyHIa
OCNTWIICHIeH YEKTUK MaaHWIEpJEH amar, OMPOK KOHCTPYKIHSUIAPIBbIH a0albIHIarkl YeTTeeIop
KWYxD I11-10 TapaOpiHan OenruieHreH MaaHWJIEpJCH allNaiT jkaHa aHJaH apKbl HAKCIUTyaTals
ydypyHAa JJIEMEHTTEepJeru KyuTep ke0eil0eilT, OIIOHI0N 37i¢ MbIHAAW 3JIEMEHTTEPAN KOJJIOHYY
MYMKYHUYJIYTYH 3CENTO6 ke CHIHOO TeKIIEPIITeH yuypiapaa.

22.16 WmapaTtTapaplH *KaHa KypyJIMalapAblH TEMHP KOHCTPYKIUSIIAPBIH PEKOHCTPYKIUSIOO
0oroHYa J0J000PIOpAY WINTEN YBITYy/Aa KOTOPYMAYYJIYKTYH 3amacTtapbl AaHBIKTAJBIIBI JKaHA
KOJIJIOHYJIYIIly JKaHa D3peke KaTapbl OHIYPYILI IPOLECCUH TOKTOTIIOCTOH PEKOHCTPYKIHUSAIOOTO
MYMKYHIIYK O€pyydy J0JI000pAYK YeuuMIep KOJITOHYIYITY KepekK.

KoHcTpykuusanapasl 4blHA00A0 KY4TepIy ajblH ajla YblHANYy >KaHa akTUBAYY Oalkapyy
(aHBIH WYWHJE UIMPETYY, KOHCTPYKIMSUIBIK >KaHa KOHCTPYKIMSIJIBIK CXeMajapAbl ©3TepTyY KOy
MEHEH), OILIOHI0N 3J1e OOJOTTYH 3JaCTONIACTUKAIBIK MIITEPUH, )KyKa TyOalllyy 3JIEMEHTTEPIUH 6TO
KPUTHKAJIBIK UIITEPUH KaHa yuypJarbl CTaHIapTTapra bUlaifblK KOHCTPYKIUSUIBIK KarToo.

22.17 Kyutenaypyy Aoi0oopiopy >kaHa aHbl HIIKE alblpyy bIKManapbl 14.13-myHKTyHa
BUTAMBIK OEKEeM/100 IMPOLECCUHAE AJIEMEHTTEPIUH KEepPEeKCH3 KollymMua JaedopMalusiiapblH a3aiTyy
O0rOHYA YapaiapAbl KaMTHIIIBI KepeK. ApMaTypajgoo UIITEPHH KYPry3YYAe KOHCTPYKIUSIIAPABIH KYK
KOTOPYMAYYJIYTy OONTTOp Y4yH KOIIyMYa TEUIMKTEpH Oap KEeCHIMIUTEPIUH aJChI3aHyy TaacUpUH
’KaHa IIUPETYYHYH TaaCUPHH 3CKE ajlyy MEHEH KaMChI3 KbUIbIHYYIa TUHHUIII.

3apbu1 00sico, OEKeMIe6 ME3THJIMHJIE KOHCTPYKLHMSI TOJIYTy MEHEH e KapbIM-)KapTblLiai
TYLIYPYAYIIY KEpeK.

22.18 ApmarypaHblH OMpreNienuIl UIITEINH KaMChI3 KbITYy YUYyH arpecCHBAYY AMeEC ke Oup
a3 arpeccuBayy deipene munyc 40°Cuen kem sMmec J0JI000pAYK TeMIepaTypaja WUINTETUITeH 2, 3
*aHa 4-TONTOTY KOHCTpyKuusiapaa (4.4-myHKTKa bUIAWBIK) OOYKTOPY *aHa KOJIJOHYIYI KaTKaH
KOHCTPYKLHSACHI MEHEH Y3TYJITYKCY3 KanTal THUTHUINTEpUH KOJIJOHyyra ko Oepuier. Bypurtyk
TUTHINTEPIN KOJJAOHYYHYH OapibIK ydypJiiapja, dpeke Karapbl, 9H a3 Tajal KbUIbIHTaH KaTeTanap
TAWBIHTANBIINBL KePeK. ApaiblK THIKEIepaAuH OyTyHaH YOHYypaak OyTy MEHEH THUTHUINTEPANH aKbIPKBI
Y4aCTOKTOPYH J10JI000PIIOOTO kKaHa ajap/blH 6JT46MI6pYH 3CENKe bUIalbIK KOIOyTa K0J OepuieT.

22.19 KOHCTpYKIMSIIBIK 3JIEMEHTTEpAN OEKeM06/16 aWKaJBIIITHIPBUITaH KOUIyJIMalap/ bl
KOJITOHYYTa KO0J OCpUIIeT: CYPYJIMeITYyY KaThIpMa; TAKTBHIK A KJIacChIHAArBI OONTTOPY Oap KaTbipMa.

22.20 1, 2, 3 xe 4 KOHCTPYKIMSUIBIK TONTOPIYH 3JIEMEHTTEepHHJC (4.4-IIyHKTYHA BUIAHbIK)
IIUPETYYAOH YJIaM BICHITYYHYH JKOTOPYJIallbiHa OalIaHBIITYY 0d 3CENITUK YbIHATYY allloOro THHUIIT
0,2Ry; 0,4Ry; 0,6Ry ke 0,8Ry TuemenyyayryHe xaparma.

UbIHanyy Gqg ublHJan0aral KeCHJIMII YUYH apMaTypanoo yUYypyH/a Taacup 3TYY4Y KYKTOp/eH,
KOHCTPYKUHUSJIAPJIbIH WII KY3YHIOTY alanblH (KECHJIUIITHH aJChI3aHBIIIbI, JIEMEHTTHH UUPHINTH
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%.0.) OCKe alyy MCHEH aHBIKTAJbINBl KepeK. KepcoTylnreH dblHANyyjlap amibill  KeTce,
KOHCTPYKUHUSIAP/bl TYIIYPYY e YOAKThUIYy TassHbIYTApAbl O€pYY 3apblil.

22.21 Kenemayy KECWIHMIIMH KOOOMTYYy KONy MEHEH OEKeMJENTeH KOHCTPYKIIUSIIBIK
AIIEMEHTTEPIU ICENTOO/10, IPEXKE KaTapbl, KOHCTPYKIHUSIIBIK MaTepHaJIapIblH XKaHa apMaTypaslapIblH
ap KaHaal J0J000pIyK KapIIbUIBIKTApblH 3CKE ainyy Kepek. Orepae amap 15% amblk smec
aiiplpMarnanca, ajgapAblH KHuumHecuHe Oapabap scenTenreH OWp KapIIbUIBIKTBI KaObLT alyyra Kol
Oepuiier.

22.22 bopbopayk Kbeicyy JKaHa HMHWIIYY MEHEH KbICYy YyYypyHAa JIIEMEHTTePIUH
TYpYKTYYJIYTYH 3CenTeee, OYTyHAeH apMmaTypajaHTraH KeCWIHII Y4yH GopMylia MEHEH SCenTelreH
ACENTHK KapIIbUIBIKTHIH KbICKaPThUITaH MAaaHUCHH ajlyyra »*oJl Oepuiier.

Ryur =R,k (176)

MbIHAa Ry — 22.8-myHKTTYH TajanTapblHa BUIAWBIK AQHBIKTAJITAH HETHU3TH METAUIIBIH ACENTENreH
KapHIbUIBITbI;
k — popmyia GoroHua scenTenren Ko3duimeHTt

R R
k= Rya (1—AAJ+A Rya (1_II_]+II_
y a Aa y a a (177)

MbIHJIa Rya — apMaTypa MeTaJlIbIHBIH 3CENTENINeH KapIIblIbIThl;

A, | — TuemenyynyryHe »apaima, TypYKTYYJIYKTYy TEKIIepYY TETH3JWTHHE TEePICHIUKYIISP
OTyHa KapaTa 3JeMEHTTHH KY4OTYJIO0TreH KeCHIINIIMHIH astHThI )KaHa WHEPIHsI MOMEHTH;

Aa, la— OyTYH1611 IIeMEHTTUH OUpaeH, Ky4eTyIreH Oeyry.

22.23 benykrepyH KeOeHTYy MeHeH OeKeMJelIreH »>JIeMEHTTEpAUH OCeKEeMIUTHH KaHa
TYPYKTYYJIYTYH 3CEINTOe, 3peXe Karapbl, OeKem1ee ydypyHJa 3JE€MEHTTE OOJITOH YbIHAIYYyJap/bl
(KOHCTPYKIMsIIAppl TYIIYPYYHY 3CENKE ajlyy MEHEH) 3CKe alyy MEHEH JXYPry3yJyyre TUHHIL.
MpIHaa S7IEeMEHTTepANH ajiradykbl WHPUIINTHH, apMaTypaliaHTaH YYacTOKTYH OOpIyK OOpOOpyHYH
KBUTBIIIIBIH JKaHa ITUPETYYIOH KEJIHIT YbIKKaH MHPUIIMKTH dCKe allyy 3apbll. bopOopayk KbICyy *KaHa
UMYy MEHEH KbICYY acThIHJA DJIEMEHTTEPINH TYPYKTYYIYT'YH TEKIIEpYY/Ae MHPETYYaoH OypMaioo
KOIIlyMYa JKCIUTyaTalysl MapTTapbIHBIH KOA(Q(QUIIMEHTHH KUPTH3YY MEHEH ICKE AJbIHBIIIBI MYMKYH,
e, ad = 0,8.

(37), (38) xana (47) dopmynanapasl KOJIJIOHYY MEHEH 3CENTOONIOpAOH ThIMKaphl, 22.21-
NYHKTYHa BUIAMbIK OMP KOHCTPYKUHMSJIBIK KapIIbUIBIK KaObUT aJIbIHTaH 3JIEMEHTTEPANH OCKeMIUTUH
CBIHOO YbIHANYyJNapJbl 53cCenKe andacTaH TOJNYK JO0J000PAYK KYduTe JKYPry3yJylly MYMKYH.
apMaTypara 4YeiiH OOJTOH >XaHa IyOalAbIH YCTYHAAPBIH JIOKAIIBIK TYPYKTYYJIYTYH TEKIIEPYYIo
KOIIyMYa KCIUTyaTalus MIapTTapbIHBIH Ye KOA(MGUITMEHTHH KOJIOHYYTa KOJ OepHIeT, yc ad = 0,8.

22.24 Kecwmmmrepan Ke0OWTYy BIKMachl MEHEH OeKeMAENTeH KOHCTPYKITUSUIIBIK
JJIEeMEHTTEPINH OEKEeMJUTUH 3CENTee TOMOHKY ¢opMynaigap OOIOHYA SKYpry3yJyyre TUHUIIL: a)
60pOOopIIOIITYpYJITaH YOKJTaH CUMMETPUSIIYY apMaTypallaHTaH 3JIeMeHTTep YUYH - popmyna (1); 6)
60pOOPAOH KBICBIITaH CUMMETPHSITYY apMaTypajlaHTaH 3JeMEHTTEp YUYH

N

ARy7N7c (178)

MmbrHAa yn = 0,95 — mmuperyycy3 apmatypa MeHeH;
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yn = 0,95 — 0,25 o4 /Ry — HPETYYHY KOJIIOHYY MCHEH KYUOTYJITOH/O;
B) AaCHMMETPHSUIBIK OekemzenreH OopOOpIOH YbIHAJITaH, OOpOOpPIOH KBICBUITAH >KaHA
00pOOPIOH THIMIKAPHI KBICKUITAH YJIEMEHTTEP YIYH

1 N M, M,
x| —+ y+—x|<1
Ry}/Myc I

(179)

MbIHAA | — TONTOTY KOHCTpYKIUsap YuyH yu = 0,95;

yu =12, 3 x%ana 4 — TONTOpyH KOHCTPYKUMUSIIAPHI YUYH;

N/(ARy) > 0,6 yuyH ym = yn ajbIHBIIIBI Kepek, Oyn sxkepae yn (178) dopmynagarsigait
AHBIKTAJIBIIIBI KEPEK.

M, xana M, WHAWITYY MOMEHTTEpUH apMaTypajlaHTaH KeCWJIMINTHH HETH3TH OKTOpYHA KapaTa
AHBIKTOO KEpEK.

22.25 14.15, 14.19, 14.25, 15.2, 15.3, 15.6, 15.12, 15.14, 15.17, 15.19, 15.25.-nyHKTTapbIHBIH
TajanTapblHaH YETTEIl XkKacajlraH TEMUpP KOHCTpYKUMsIapabl Oekemeere xomn 6epuier 18.11 + 18.14
18.19, arepne:

Oy 4eTTeeseop MEHEH MAapTTAIraH KOHCTPYKIHMSUIBIK 3JIEMEHTTEPINH 3bISHBI XKOK;

KOHCTPYKIMSTIAPABIH  AKCIUTyaTalUsUIO0 IIAPTTAPBIHBIH JKarbIMCBI3  ©3TepYYJIepy MKOKKO
YBITapbLIAT;

KYK KOTepyy XeHIeMIYYIYry jkaHa Karyynyry 22.13, 22.15 »xana 22.19-nmyHKTTapbIHbIH
TaJanTapblH CKE alyy MEHEH JCENTee MEHEH HETU3JENET; IMyHKTTApPhIHBIH KOPCOTMOIIOPYHO Oarr
UITeH KOHCTPYKUHMSJIApAbIH 4Yapuoo aHa MOpT Oy3yidymiyHa >xon Oepbee 11.1, 11.3 xana
12 Gen. 6oroHUa yapayap KepyJnerT.
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Al Tupkemecu
Yenemauk mujaremMesiep

VYiryn KypyTyln ueHeMIepyu TOMOHKY JOKYMEHTTEPIe YeHEMINK IIHITeMEIepAH KOIIOHOT:

KP K4:xD 23-02-00 Kypymymn KIMMaTOIOTHACHI;

KP K4:xD 52-01:2009 Xyk keTepyydy ’kaHa TOCMOJIOOYY KOHCTPYKLUSIIAP;

K4:xD 2.01.07-85 XKykremaep kaHa Taacupiep;

K4YxD 111-10-75 III 6enym. 10. Mty gaspmoo >xaHa KaObLT allyy dpexKesepu;

KYxD II1-18-75 Metamn koHCTpYKIusaapsl. ITi eHaypyy jkaHa KaObLI allyy dpexKelepHu;

MACT 380-2005 KagumMku canattarsl KoeMypTekTyy 0onot. benrunep;

MACT 535-2005 Kagumku camaTTarbl KeMYpPTEKTYY OOJOTTOH jKacajraH IMpOKaT »aHa
dopmanyy Oyromuap. JKanmsl TEXHUKAIBIK MApTTap,;

MACT ISO §898-1-2014 Kemyprekryy >kaHa JierMpJeHreH OOJIOTTOH  JKacajiraH
OCKUTKMUYTEpANH MEXaHHUKAJBIK KacuerTepu. |-0enyk. bomrrop, Oypamamap jkaHa OekeMIuK
KJIaCCTapbIHIArbl KECEK yaHa Maiia usiiipak xuntep (ISO 898-1:2013, IDT);

MACT ISO 898-2-2015 Kemyprektyy kaHa JerHpJeHreH OOJIOTTOH KacallraH
OCKUTKMUYTEpANH MEXaHMKalblK KacuerTtepu. 2-0enmyk. Opoil jxaHa Maiina yailblp >KUNTEpU MEHEH
Oenruienren Oexem kimaccrarsl raiikamap (ISO 898-2:2012, IDT);

MACT 977-88 bonot kytoy. XKamnel TeXHUKaNIbIK MIApTTap;

MACT 1050-88 Xoropky camarrarbl KOMYPTEKTYY KOHCTPYKIUSUIBIK OOJIOTTOH >KacaliraH,
KaTuOpJieHTeH, OeTH aTalbIH KacalraJaHTaH IpoKaT. JKalbel TEXHUKAIBIK MapTTap;

MACT 1412-85 Kytonyydy rpadpurryy YyoroH. Mapkainap;

MACT 1497-84 Metangap. TapTyyra CbIHOO BIKMaJapHl,

MACT 1759.0-87*Bbonrrop, Oypamanap, nuibKagap jkaHa raiikanap. TexXHUKaIbIK mapTrap;

MACT 2246-70* bonot mupetyydy 3biMaap. TeXHUKaIbIK apTTap;

MACT 3062-80* JIK-O TuOunzern Oup KaTyydy apkaH, KOHCTpykuuscel 1x7 (1x6).
CoprameHT;

MACT 3063-80* TK Ttubunzern Oup sxaTyydy apkaH, KOHCTpyKmmscel 1x19 (1x6x12).
CoprameHT;

MACT 3064-80* bup Ttypmex apkan, TK tubu, onctpykmmsicel 1x37 (1x6x12x18).
CoprameHT;

MACT 3066-80* JIK-0 TuOHMHAErH KOII KaTyydy apKaH, KOHCTPYKIsichl 6X7(1+6)+1x7(1+6)
CoprameHT;

MACT 3067-88 TK TuOunzmerm Kom karyydy OOJOT apkaH, KOHCTPYKIUSCHI
6x19(1+6+12)+1x19x(1+6+12). CoprameHr;

MACT 3068-88 TK TuOunzmerm Koo »aryydyy OOJOT apkaH, KOHCTPYKLHUSCHI
6x37(1+6+12+18)+1x37x(1+6+12+18). CoprameHT ;

MACT  3081-80* JIK-0 TtuOwHAmernm KOII  JKaTyydy  apkaH, KOHCTPYKIHUSCHI
6x19(1+9+9)+7x7(1+6). CoprameHr;

MACT 3090-73 bosoT 3bIM apkangap. Z TYpyHAery 3biM Oup karmapsl xaHa TK tuOunnmern
e3ery 0ap kaObIK XYK KeTepyyuy apkaH. CopTaMeHT;

MACT 5915-70* Antel Oyputyy raiikamap, TakThIk kiaccel B. KoHcTpykuwmsnap xana
eI4emzep;

MACT 5927-70* Antel OypuTyy raiikamap, TakThlk kjaccel A. KoHcTpykumsmap »xaHa
e4emzep;
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MACT 6402-70* JKa3rel maibanap. Texaukansik MyHo3nemenepy MACT 7268-82 Boior.
MexaHHUKaJIbIK KapTaroyra HHKeMAYYJIYKTY COKKY MYy CBIHOOCY apKbLIyy aHBIKTOO BIKMACHl;

MACT 7372-79* bonot apkaH 3bIM. TeXHUKANIBIK MIAPTTap;

MACT 7669-80 JIK-PO tuOunmern Kom jaryydy apkaH, KOHCTpyKuusuiap 6x36(1+7+7
/7+14)+7x7(1+6). CopTameHT;

MACT 7675-73* Bonot 3piM apkangap. JKaObIK )KYK KOTOpYY4y apKaHIbIH OUp KaTMaphbl KIUH
ChIMaJI JkaHa Oup kaTMap Z TypyHzery 3biM xaHa TK tubunneru e3ery. CopraMeHr ;

MACT 7676-73* bonot 3biM apkanmap. JKaObIK XYK KOTOPYYYY apKaH 3KH KaTMap KIUH
chIMaJl kaHa Oup karMap Z cbimai 36IM jkaHa TK tuOunaeru eszery. CoprameHr ;

MACT 7796-70* Antbl OypuTyy KbICKapThUITaH Oamibl Oap OOJTTOpP, TAKTHIK Kiacchl B.
KoncTpykuusinap xxana eaxyemaep;

MACT 7798-70* Antel Oypuryy OontTop, TakThiK kiaccel B. Koncrpykuusuap »xana
eI9eMIep;

MACT 7805-70* bambr antel Oypuryy OONTTOp, TaKTHIK Kiacchl A. KOHCTpyKUHMSCHI jkaHa
eI14eMJ1epY;

MACT 8050-85 Kemyp KbIUKbBLI r'a3bl, Ta3 )kaHa CyIOK. TeXHUKaJbIK MapTTap;

MACT 8724-2002 ©3 apa anMamTelpyy4yIyKTyH HETU3I'M CTaHIapTTapbl. METpUKaIbIK JKHUII.
JluameTpriep jkaHa Kagamjaap;

MACT 8731-74 blcwik nedopmanusianral TAKCU3 OOJIOT TYTYKTOp. TeXHUKAIBIK MapTTap;

MACT 9087-81* Dpurtnnren mupetyy ¢moctopy. TeXHUKaIBIK IapTTap;

MACT 9150-2002 ©3 apa anMamITeIpyyuyJIyKTyH HETH3TH CTaHAApTTapbl. MeTPUKAIBIK JKUII.
[Ipoduns,;

MACT 9454-78 Metannap. TemeH, 6enMe jxaHa >KOTOPKY TeMIEpaTypana COKKY WHWINIINH
CBIHOO BIKMACHI,

MACT 9467-75* KoHCTpyKIMsUTyy »KaHa BICBIKKA YblIaMayy OOJIOTTOpAY KOJI Jora MEHEH
HIMPETYY YUyH METaJUl KalTalraH 3JeKTpoanop. Typrep;

MACT 10157-2016 T'a3 xana cyrok apros. TeXHMKaJIbIK HIapTTap;

MACT 10605-94 TexHUKaNbIK IApTTApAbIH TAKTHIK Kiacchl 48 MMIEH amKaH >KUITHH
JMaMeTpPH aJIThl OypuTyy raifkanap;

MACT 10705-80 DnexTp MEHEH MUPETUITeH 00JI0T TYTYKTOp. TeXHUKAIBIK [IapTTap;

MACT 10706-76 DnexTp MEHEH IIHUPETHITeH TYy3 THUTHUIITYY OOJIOT TYTYKTep. TeXHUKalbIK
TajanTap,

MACT 10906-78* Ksritbik maitbanap. TeXHUKaNbIK MapTTap;

MACT 11371-78* XKy6anap. TexHUKaJIbIK IapTTap;

MACT 11474-76 Uitnnren 600t npodunaepu. TeXHUKaIbIK apTTap;

MACT 14637-89 Kagumku canartarsl KOMYpTEKTYY OOJIOTTOH KacairaH MPOKATTAITaH KaJIbIH
Oapakrtap. TeXxHUKaJIbIK IapTTap;

MACT 14954-80 JIK-P tuOunmern komr xaTyydy apkaH, KOHCTpykiusuiap 6x19(1+6+6/6)
+7x7(1+6) CoprameHT;

MACT 15589-70* Antbl Oyputyy 601TTOp, TaKTHIK Ki1acchl C. KoHCTpyKIMs aHa e14emaep;

MACT 15591-70* Antel OypuTyy KbICKapThUIraH Oamibl 6ap 00dTTOp, TakThIK kiacchl C.
Konctpyxkuus xana enuemaep;

MACT 16523-97 Xaunrsl KOIJIOHYY YUYH KOTOPKY camnarTarbl )kaHa KaJJUMKH caraTTarsl kKykKa
MIPOKATTYy KOMYPTEKTYY 0010T. TeXHUKAIBIK MIapTTap;

MACT 18123-82* XXy6anap. XKannsl TeXHUKAJIBIK MAPTTAp;

MACT 18126-94 JlnameTtpu 48 MMCH amkaH OOJNTTOp KaHa Taifkanap. JKaarbl TeXHUKAIBIK
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nrapTrap;

MACT 18901-73* BonoT apkannap. Z TyYpYHIOTrY 3bIMJIbIH 9K KaTMaphl skaHa TK tuOunmern
e3ery 0ap kaObIK KYK KeTepyydy apkaH. COpTaMeHT;

MACT 19281-89* JKoropky Oekem OOJOTTOH >KacairaH mpokar. JKanmbl TEXHHUKAIBIK
mapTrap;

MACT 19425-74* |-apkanapsl )xaHa aTaiiblH 00J10T KaHaAapbl. CopTaMeHT;

MACT 21.502-2007 Merann KOHCTPYKIMSUIAPABIH JOJOOOPAYK JKaHA IKyMYIIdy

JOKYMEHTTEPUH HILIKE alllbIPYy dPEKEIEPH;

MACT 22353-77* JXoropky Oekem O0OATTOp, TaKThIK Kiacchl B. KoHcTpykmms kaHa
eII4eM1ep;

MACT 22354-77* Xoropky Oekem raiikaimap, TakThik kimaccel B. KoHcrpykuwmst >xaHa
eIr4eMIep;

MACT 22355-77* Xoropky OexeM OonTTop yuyH TakThlk C KiacchlHAArsl ImaiOanap.
KoncTpykuus xaHa exuemaep;

MACT 22356-77* JKoropky Oeckem OONTTOp >XKaHa raiikamap jkaHa mmaiOamap. JXamrmbr
TEXHUKAJIBIK IIapTTap;

MACT 24705-2004 O3 apa aMaIIThlpyy4yJIyKTYH HETU3TH CTaHAAPTTApbl. MeTpUKAaJIbIK HKHII.
Herwusru emuemuep;

MACT 24379.0-80 Iaitny6anasia 60ntTopy. XKanmsl TEXHUKAIBIK IIapTTap,;

MACT 24379.1-80* [Taiiny6anaeia 6ontropy. KoncTpykuus xaHa exuemaep;

MACT 26271-84* KemypTekTyy >KaHa a3 JETHPJICHTEH OOJOTTOPIY JOra MEHEH IIHPETYY
YU9YH rocTyk 3pmMzap. JKanmsl TEXHUKAIBIK MIapTTap;

MACT  27751-88  Kypynym  KOHCTPYKUMSUTAPBIHBIH  JkaHa  [laliayOanmmapblHbIH
UIICHUMIYYIYTY. DCeNTOOHYH HETH3TH RK0O00I0pY;

MACT 27772-88* Kypyiyll KOHCTpYKUIHUsATIaphl YUyH HpokaT. JKalmbl TEXHUKANbIK IapTTap;

MACT 30245-2003 Kypysayl KOHCTpYKUUSUIApbl YUYH MHMITEH OOJOTTOH jKacaliraH >KaObIK
MIMPETUIIreH KBaAparT *kaHa THK Oypuryy npoduiaep. TeXHUKaNbIK MapTTap.
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A2 Tupkemecu
TepMuHep :kaHa aHBIKTaMAaJIap

VYuryn kypyJiyll YeHEMIEPUH 1€ TOMOHKY TEPMUHEP ’KaHa aHbIKTamMaJlap KOJJAOHYJIaT:

A.1 kooncy3ayk: OObEKTTUH MEHUYUTH HOPMAJAYY SKCIUTyaTalust yuyypyHIa jkKaHa aBapusiap
Y4ypyHAAa KOPKYHYYTYY COLIMAJIIBIK, SKOHOMMKAJIBIK jKaHa 3KOJIOTHAJIBIK KECEHETTEpre ajiblll KeJyy
MYMKYHYYJIYTYH QITbUIBIKTYY ACHID3J1JIE UeKTeo OO0yl caHasart.

A.2 reoMeTpUsIIBIK ChI3BIKTYY 3MecTHK: IlITaMMIap MeHEH JKbUIBIIYYJIapAbIH OPTOCYHIArbl
CBI3BIKTYY 3MeC e 06JIYKUeJYY ChI3bIKTYY OaililaHbIII MEHEH aHBIKTAITaH KaCUeT.

A.3 Task wmiikemayyayry: TaskdaHblH y3yHAYTYHYH (SCENTENr€H Y3YHIAYTYHYH) aHbIH
KECUJIMIIMHUH allIaHyy painyCyHa KaThIIlIbl MEHEH aHbIKTaJIaT.

A4 taktaHbIH uWiikeMayyayry (my6an, kyp): IlnactuHaHbiH y3yHIYryHYH (ayOanabiH
OMWMKTUTH, KypAYH Tyypachl >X€ aHBIH aIIbIKYachl) KaJbIHJABITBIHA KapaTa KaThIIIbl MEHEH
AHBIKTAJIIAaH MAaHU.

A.5 nepopmanusnanran (nepopmanusiianéaran) cxema: bamranksl TymypyiareH abanaax
KBUIBIIIYYHY YaHa CUCTeMaHbIH JieopMalMsIapblHaH yIaM KYKTOPIYH KalramyyCyHyH ©3repyIlyH
AcenKe ajraH (3cernke anbdaraH) 1071000pI00 CXEMACHI.

A6 kKecmIMIIMHUH JemyaHanuscbl: CpBBIKTYy 3Mec OeTKe Ke TEeTHU3AUKTepANH
KBIMBIH/IBICBIHA alJIaHBIPYY YUYH KECUJIMIIMHUH YEKUTTEPUH JKbULIBIPYY.

A.7 6os0oTTOH HITE® (Aedopmanusi) auarpammachl: BOJIOTTYH CTaHIAPTTHIK YATYJIOPYH
YbIHATyyTa ChIHAN KOPYY YUypyH/a ajlblHTaH YbIHAIYY ’aHa CaJIbIIThIPMalyy y3apTyy OpTOCYHIArbl
OailanpIII.

A.8 ubimamkaiisbik: benrmieHreH Teiliee cucreMachl jKaHa OHJIOOJNOPAY >KYPIy3YYHYH
KaOBbLJT albIHTaH TapTUOM MEHEH y3aK yOaKbIT OO0 SKCIUTyaTalus1a Kaina TypraH OObeKTTHH KaCHeTH.

A.9 karyyayk: bertepanH ke KOHCTPYKUUSIIApAbIH THIIKBI )KYKTOPIYH jKaHa TaacUpJIepAUH
TaacHpH acThIHAA Maiia 60IroH JedopManusIapAbIH KaHa KbIHMBULIAP/IbIH Naiia O0yIIyHa KapIlbl
Typyy KOHIOMIYYIYTY.

A.10 ugeanayy cucrema: bamrankbl KeMYHJIUKTEPU JKOK CHCTEMa, ara >KYK KPHTHKAIBIK
KYKKO JKETKEHJIE€ CanaTThlK JKaKTaH JKaHbl OJKbUIBIIITAD Maijga Oolynry MyMKYH (MHCabl,
TYPYKTYYJIYKTY KOTOTKOHJYKTaH).

A.1l canatThiKk e3repyy: AIIbIKYa KaJAbIK KbIMMBLIJApJIAH, aHbIH MYMHIE MYYHIapAarsl
KBUIBIITYYJIap/iaH yJaM UIITeeHY TOKTOTYY 3apbli OOJTOH 1IapT.

A.12 TakTBIK KjIaccehl: ['eOMEeTpHsIIBIK TapaMeTpiepInH HOMUHAJIIBIK MaaHUJIEPUHE XKapalia
TEXHOJIOTHSUIBIK Ca0BIPLyyIIyK 0aanyyTyKTapblHBIH JKbIMBIHIBICHI.

A.13 kpuTHKAJIBIK KYK: Mneanayy cUCTeMaHBIH TypyKTYYJIyTYH KOTOTYY, TYPYKTYYIYKTY
KOTOTyyra YeHHHKUIIEP/IEH canaTThIK )KaKTaH albIpMajiaHTaH KbUIBIIIYYJIap Maiiia 60JIroH 3H KUYUHE
KYK (T€H caIMakTyyJyK ¢popManapblHbIH TapMarbl).

A.14 opHotyy Oupresiemiken: Kypyiym asHThIHAQ aTKApbUITAaH MOHTAXJI00 3JIEMEHTTEPUH
(610KTOpAY) TYTAIITHIPYY.

A.15 MoHTaxkm00 6s0ry: AHBIH 10JI000pAyK abaliblHa OPHOTYYAaH MYpPYH 3JEMEHTTEpAU
KOHOTYYIOH KypYJIyll assHTYAChIHAA YOT'YJITYJITaH OJIOK.

A.16 nmeHuMayYyJayry: benruneHren ¢pyHKUMsIapabl Tanan KbUIBIHIAH yOAKbIT apaibIlbIHAA
aTKapyy Y4YH OObEKTTHUH KacHUeTH.

A.17 6aca Gearuyenred (nedpopmanusiianrad) adaji: THIIKBI KYKTOPAYH ke ara Oarika
TaacUpJEpJIMH apaKEeTUHWH HATHIMKACBIHIA Taijga OOJMroH OCTTHMH abanbl JkKaHa mMaiiga OOJTOH
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YbIHATYYJIapAbIH (JehopManuaIapAblH) Typy *aHa ajgapAblH KECHJIMLIMHJIEC Tapalyy MYHO3Y MEHEH
aHBIKTAJAT.

A.18 GamTankbl keMunJukTep: Jlaspmoo, tamyy jkaHa Kypyyda naiga OoJylry MYMKYH
OOJNTrOH >KaHa JKYK KOTOPYMAYYIYT'YH TOMOHIOTYYUY MKarbIMChI3 (DaKTOPJIOPAYH IKBIABIHIBICHI
(kecHTMIITHH (OPMACHIHBIH K€ ©TYOMAOPYHYH HOMHUHAIJIAH YETTOOJOPY, J0JIOOOPAYK CXeMmalaH
YETTOOJIOp, ©3YHYH OAIITAIIKbI YbIHATYYJIaphI K.0.) KOHCTPYKIHSIAP.

A.19 cbI3BIKTYY 3Mec miikeMayy MaTtepuaj: JKykree jkaHa TYWYpyY Y4ypyHIa LITaMMJap
MEHEH YbIHATYYJapblH OPTOCYHIATrbl OMPAEH CHI3BIKTYY dMeC ke 0OJTYKUeIYy ChI3BIKTYY OailaHbIII
MEHEH MYHO3/6JIIreH HIapTTyy MaTepuall.

A.20 KYK KOTOpYY KOHA6MAYYIYIY: DJIEMEHTTEPIUH KaHa KOHCTPYKIMATIApAbIH )KYKTYH K€
TaaCUp/MH Oenrmiyy Oup TypyHe >kKaHa JIeHII3JIMHE TypYIITYK Oepyy jKOHIOMIYYJIYTy.

A.21 Hopmasayy mmree: CtangapTrapaa e 101000pI00 TalllbipManapblHaa KapajiraH Tex-
HOJIOTUSIJIBIK JK€ TYPMYII-TUPUYMIIMK HIapTTapblHa bUIAWBIK YEKTOOCY3 JKYPry3YJ1yYdy SKCILTyaTausl.

A.22 KaJabIK (MJIACTHKAJBIK) Aedopmanmsi: AHbBI MalJa KbUITAH THIIIKBI KYKTOPAY XKe
TAaCHUPJICP.IU aJIBII CalTaHaH KHHUH KOT0JI00TOH Aedopmariusi.

A.23 xerkmpyy Oearucm: Jlaspaoody 3aBOANOH KypyJyll asHTYAChIHA >KOHOTYIITOH
KOHCTPYKLHUSJIBIK 3JIEMEHT K€ aHbIH Oup Oemyry.

A.24 xpliiMbLI: BUp YEKUTTHH, YEKUTTEP CUCTEMACBIHBIH K€ OCTTUH a0allblH ©3repTYY.

A.25 e3repyimMe cucremara oTyy: ChIPTKBI )KYKTYH TaaCUPH acCThIHAA CUCTEMa MEXaHU3MIe
ailnansln, 1edopMalusaChl XKOK aHbIH OOJIYKTOPYHYH YEKTYY KbIIIMbUITApbIHA 33 OOJITOH MIAPT.

A.26 mnuacTukaablk (MiimaMe) cbIHbIK: I[lnacTukanelk  nedopManuaaapIblH - ONYyTTYY
OHYT'YLIYHO OalIaHbIITYy Oy3yyy.

A.27 o3 apa apakerTeHyy Oeru: UblHamyynapablH K€ KYYTOPAYH MEHKWHAWTHHICTH O€T,
KECUM/IMH, 3JIEMEHTTHUH K€ CHCTEMaHbIH 3CENTENIreH YEKTYY K€ KPUTHKAIbIK abablH MYHO3]ereH
YEKUT.

A.28 no3unusi popMacCbIHbIH TYPYKTYYJIYIYH 2KOroTyy: THIIIKBI )KYKTYH TaaCHpH acThbIH/A
CTPYKTYpa e JIEMEHT 63YHYH TEH CAIMaKTyYJIyK a0ajblH CAKTOO MYMKYHUYYJIYTYH >KOTOTKOH ILIapT.

A.29 MOMEHTTHH TYPYKTYYJYIYH KOTroTyy (MAMJIYY4Yy Teru3IuK). YUypIyH TErU3AUTHHE
NEPIEeHIUKYJSIp OarbITTa KbIMMBUIIAD MEHEH KOIUTOJIIOH TYPYKTYYJIYKTY »KOrotyy (Oyrymnyy
TETU3JIUTH).

A.30 makcumaanyy kyk: Kapansin sxaTkan 06JyMIYH )K€ 3JIEMEHTTHUH KYK KOTOPYMAYYIYTY
TYTOHTOH XYK.

A.31 4YeKTHK TeH CAJIMAKTYYJyK: Opexe KaTapbl, MaTepual CEPHWITHYTHUK YErMHEH
THIIIKAPBl UIITETEH/AE MAKCUMAJYy JKYKKO >KETHLIYYTe® Tyypa KEJIreH CUCTEMaHbIH TEH CAJIMAKTYy
abaJbl.

A.32 yek abaabl: DJIEMEHT, KOHCTPYKLHMS, MUMapaT ke Kypysima OyTyHIell e aHbIH Oup
Oeyry OeNruiIeHTeH Tajanrtapra >xoon OepOeil kainraH mapr.

A.33 eTyyuy Tasik4aHbIH HHKeMIYYJYIT'YH TOMOHAOTTY: AOCOIIOTTYK KaTyy TyTallIThIPrbly
3JIEeMEHTTEpH 0ap KEMUMJIMKCHU3 TY3 CEpIUITHY TasKYaHbIH MHKEMIYYIYTY, aHbIH KPUTHKAIBIK KY4Yy
MHKEMIYY TYTAlITBIPTbIY 3JIEMEHTTEpU O0ap 36K YUYH OepuiIreHaei.

A.34 kbICKapTBUITaH YbIHAJYY: Kapanein xaTkaH TaTaaa YbIHAIYYCY aOalbIHAArbIAai die
MaTepHaJIbIH KOPKYHYUTYY a0allblHa aJlblll KEIreH KOHOKOH YbIHATYYIarsl e KbICYy1arbl YbIHAIYY.

A.35 :xkeHekeil (0up mapamerp) KykTee: Cucremanbl Oup 3ie ydypnaa Oup mapamerpre
IPONOPLUOHATAYY TYPI® KeOelreH Oup Heue ap KaHal )KYKTOp MEHEH KYKTe®.

A.36 KOHCTPYKTOPAYK (3PKHH) TasiIKYaHBIH Y3YHAYIY: YuTapbl IIAPHUPJIEHIECHJIE aHBIH
KPUTHUKAIBIK Ky4dy (3pKHH) OWp apaibirbl Oap TasSKTBIH MAPTTYY Y3YHAYTY OCpHIITEHINK MEHEH
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Oupneil. I'eoMeTpUANBIK 3€NTHK Y3YHAYT'YH O€pWIreH TasKyaHbIH MUPU HHPU CBI3BITBIHBIH KU
YeKTell MANITeH YeKUTTEPUHUH OPTOCYHArbl apajiblKk KaTapbl KOpceTce 00JIOT.

A.37 nondoopaoo abdanbl: KoHcTpykuusra kapara JOJ0OOpAYK TajlanTapibl aHbBIKTaraH
J0J1000PII00A0 ICKE aJbIHIaH IAPTTAPABIH KbIMBIHABICHI )KaHa A0JI000pAYK cXeManapabl, KYKTOPAYH
KaHa TaaCHpJIEPAUH TYPJIOPYH, OLIOHAON »dJie TEeKIIepHIyydy aipbiM alangapislH TU3MECHH
KaMTBINUT.

A.38 peanayy cucrema: bamrTankbl KEMYWJIMKTEpPH Oap CHCTEMa, aHNa >KYKTOOHYH OH
OalIbIHaH 3J1€ XKbUIbIILITAP Haia 00y, MaKCUMaJLyy )KYKKO )KETKEHI'€ YeHUH caKTaar.

A.39 kaiipa kypyy: TexHOIOTHSIBIK XKa0ayyJIapAbIH MOPAJIBIK kK€ (PU3UKATIBIK SCKHUPUIINHE,
TEXHOJIOTUSUIBIK TIPOLECCTH ©3repTyyre K€ MOJEPHU3ALUIOOro OalIaHBIUTYy HIIKAHAIAP/IbI
TEeXHUKAIBIK KAaKTaH Kaiipa kalayyra OallaHBIITYy KypyJyll OOBEKTTEPHH PEKOHCTPYKLHUSIOOTO
OarsITTaNTaH YapajapAblH KOMITJICKCH.

A.40 >pkun Oypaama: Muke nyOannyy TaskyaHbIH OapAbIK KECHIUINTEPU OUpIeH MHHMITEeH
KaHa KECWJIMIIMH/IE OMp TaHa KecyY YblHalIyyJapsl naiiaa 60iarox oypyiama.

A.41 Taraan 4bIHAJAYY a0ajbl: bBeTTMH 4YEKUTTepUHIE JKOK JEreHJe SKU YbIHAIYY
KOMIIOHEHTH apakeT KbIJIraH YblHAIYy a0abl.

A42 e3n1yk kaaabIK ublHaJdyyjaap: KoHcTpykuusanapra taacup STYY4y KaHOalaelp Oup
TBILIKBI XKYKTOP KOK OOJITOH yuyp/a O0JIrOH YbIHATYYJIap.

A.43 dektearen Oypaama: HMuke nyOannyy TaskyaHbIH KECHIIMINTEpU Oupaend smec
JeTIaHanusAra 33 OOJNrOH, KeCHWJIMIITEpIe Kecyy jkaHa HOpMalAyy YblHAIyyjap maiiza OoJroH
Oypyima.

A44 o00beKTTMH TeXHHKAJBIK abajabl: OOBEKTTHH (U3UKAIBIK KaCUETTEepUHUH
KBIUBIH/BICHI, a1 aHbIH HOPMAJYyy HIITeere >KapaMmJIyyJdyryH aHBIKTAaUT K€ OHJOOHYH e
PEKOHCTPYKLMSAIOOHYH 3apBUIIBITBIH KOPCOTOT ’KaHA TEKIIEPYYHYH, TEKIIEPYYHYH ICENTOOJIOPYHYH,
OLIOHJION 5J€ J0JI000PAYK-TEXHUKAIBIK JOKYMEHTTEPIU TaJJ00JOpIyH HaTblibkanapsl OoroHYa
OenruieHer.

A.45 Taacup Kky4y: bonoTTyH ap kaHgail Temmeparypaaarsl MOPT ChIHyyra TypyWITYK Oepyy
AKOHJIOMIYYIYTY, COKKY YKTO6 acTblHIa CTaHJIAPTTHIK YJTYJIOpAY *OK Kbulyy OOIOHYA capnTajiraH
KYMYIII MEHEH aHbIKTAaJaT.

A.46 maprTyy TyypachblHaH KeTkeH Ky4: Kbicyydyy KydTyH 636KTYy HHpPH OryHa
MePIEeHIUKYJISIp OarbITTa mpoeKuusicbiHa 0apadap TyypachlHaH ©TKOH Ky4.

A.47 yapuoo kartacel: Kenm omy KaifTajaHraH KydTYH d>kaHa Oallka TaacHpJepAUH
HaTBIIDKAChIHA KapaKanap/blH Naiiia 6osyIry »aHa eHYTYIly MEHEH KOILITOJITOH KbIHPOO.

A.48 niikemayy aedopmanusi: AHbI Taiijja KbUITaH THIIIKBI XYKTOPAY *aHa TaacHpiepau
aJIBIT CaJITAHJaH KMUKH JKOTOJYTI KeTYY4y Jedopmarius.

A.49 wiikeMaAYY-IUIACTHKAJIBIK MaTepuasa: JKykrenm ’kaTkaHJa ChI3BIKTYY 3MeEC XKe
OedyKuellyy ChI3BIKTYy OaillaHbIll MEHEH, JKYK TYWIYpYJreHae jAegopmanusuiap MEHEH
YbIHATYYJIap/AbIH OPTOCYH/IAarbl CHI3BIKTYY OaIaHbIII MEHEH MYHO3/0JITOH IIapTTyy MaTepHall.

AS50 dusnkaabik ChIBBIKTYY JMecTuK: Jlebopmanusnap MeEHEH YbIHANYyYyJIapIblH
OPTOCYHJArbl CBI3BIKTYY OMeC kK€ OOJIYKUYelyYy CBhI3bIKTYy OaiijlaHbIll MEHEH aHBIKTaJraH
MaTEepUAJAbIK KaCHET.

A.51 MOpT cBIHBIK: Dpeke KaTapbl, YblHATYy KOHIIEHTPATOPJIOPY, TOMOHKY TEMIEparypasiap
’KaHa TaacHp J3TYYdy Taacupiep OonroH yuypaa maiga aedopmarysi MEHEH KOIITOJTOH OeJyHYY

TYpYHAOTY Oy3ynyy.
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b Tupkemecu
Herunsru Oesrusiep ;xaHa KbICKapTyyJap

VYiryn Kypyyln ueHeMIepUHAC TOMOHKY HETU3TH OeNTHiep jkKaHa KbICKapTyyJiap KOJIJIOHYaT.
D ckepTyy— K3 6up cuMBOIIOpIYH aHBIKTaMaIaphl ajgap KOJIJOHYIraH xepe Oy Kypyinyll YeHEMICPHHAE
TEKCTUH/IC KEITUPUITEH.

A — aJmbl KeCWINIIMHUH astHTHI;

Abn— GOITTYH *KaJlbl KECUJIMIIUHUH asHTBI;

Ad— KalllaaHbIH KECUJIMIIMHUH asiHTBI;

At — TexyeHUH (OeIa1H) KECUITUIITMHIH asTHTHI,

An — Ta3a KECUJINIL asiHTBI;

Aw— TyOanplH KECUITUIINHIH asHTHI;

Afw — IIpeTyYdy MeTaIUIIbIH KECUTHIINHNH asHTHI;

Awz — METaJUIIBIH 3PYY Y€K apachIHBIH KECHIIUIIIMHIH asHTHI;

E — niikemayy Monyiy;

F — xyy;

G —KbUIBIIYY MOAYILY;

Jb— OyTak GenyryHyH MHEepLUs MOMEHTH;

Jm; Jd— epMaHbIH KypyH jkaHa Kaiiaa 0eJyMIepYHYH HHEPLUS MOMEHTTEPH;

Js— KbIpmapibIH, TaKTalIbIH KECHIUIINHUH HHEPLUS MOMEHTH;

Jsi — y3yHyHaH KeTKeH KbIp OOJIYyTYHYH HHEPIHS MOMEHTH;

Jt— ycTyHIyH, penbcTuH OypaiMa HHEpIHS MOMEHTH;

Jx; Jy — THemenyyayryHe jxapaiia X-X jkaHa y-y OKTOpyHa KapaTta Opycc KECHMMIUH HHEPUHs
MOMEHTTEPH,

Jxn; Jyn— o1ron ane; Taza Oesmymuep;

M — MOMEHT, UHUITYY4Y MOMEHT;

Mx; My— TuemenyyayryHe aparia x-x ’KaHa -y OKTOpyHa KapaTa MOMEHTTEp.IH,;

N — y3aracblHaH KyY;

Nad — KoILITyMua Ky4;

Nbm — MaMbIuaHbIH OyTarslHAa yayp/aaH TapTeIl Y3yHYHaH KYY;

Q — TyypacbhIiHaH KeTKEH KYY, JKbUIBIIIYY KY9Y;

Qfic — OMPUKTHPYYTY DIEMEHTTEp YIYH MAPTTYy TyypachlHaH KETKEH KYY;

Qs — Oup Teru3auKTe >KaWramIkaH TaKTallap CHUCTEMachlHAa TaacHp HTYY4Y IApITyy
TYypachlHaH KYY;

Rba— maiigy0anabiH O0ATTOPYHYH 3CENTENreH YbIHANYYCY;

Rbh— >k0oropKy 6exemM OONTTOPIYH CO3Yiyyra 3cenTeiareH OeKeMInury;

Rbp— OONTTYy KONIyJIManapIbl Maii1aiooro 3CeNTeNreH KapIbUIbIK;

Rbs— OONTTOPIyH KBIMBUIBIIIBIHA KAPIIBUTBIKTEIH KOHCTPYKIIUSCHI;

Rbt— OONTTOPAYH KOHCTPYKIUSUIIBIK OEKEMINTH;

Rbun — OONTTOp YIYH MaMIIEKETTHK CTaHAApPTTapra ’kaHa TEXHUKAIBIK IIapTTapra bUIAWBIK OB
yOaKThUTYy KapIIbUIbITbIHA Oapabap abIHraH OOATTOPAYH CTAHJAPTTHIK OOJIOT KapIIbUIBITHL;

Rbu— U-00aTTOpIyH KOHCTPYKUHUSIIBIK OCKEMIUTH;

Rcd — pONMKTEpANH JHAMETPIUK KBICYyCyHa KOHCTPYKIMSJIBIK KapUIbUIBIK (KBIMMBUILYYIYTY
YEeKTENTreH KOHCTPYKUUSUIap/ia SPKUH KOHTAKT MEHEH);

Rdh— >koropKy GexeM 3bIMABIH OOJDKOJIYY CO3YY KapIIbUIbITHI;
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Rip — nnnmuaapauk mapHupiepae (uandanapaa) 6ekem THHTEHIE KEepriIMKTYY ObIpblIITapra
ACENTENTreH KapuIbLIbIK;

Rp— 60JIOTTYH aKbIpKBI OETHHHH OBIPBIIIBIHA CENTENTeH KapIIbUIBITH (3Tep Tyypa Keice);

Rs— 0010TTYH 0OJKONYY JKBUIBIILYY KapIIbLUIBITH,

Rth — MPOKATTHIH KaJTBIHABITBIHBIH OarbIThl 00IOHYA OOJIOTTYH ACENTENTEeH CO3YITYIIY;

Ry — y0akThUlyy KapIIbLUIBIKTBIH HETU3WHJE OOJOTTYH 4YbIHANYyTa, KbICYyra, HAHITYYTO
KOHCTPYKUHUSUIBIK TYPYKTYYIIYTY;

Run — OONOTTYH MaMJIEKeTTHK CTaHAapTTapra >KaHa TEXHUKAJBIK IIapTTapra bUIaHbIK
MUHHMAJIJIYy Gz MaaHHUCHHE Oapabap KaObUT ajbIHTaH 00JIOTTYH YOAKThUTYy (Y€HEMIUK) OCKeMINTH;

Rwf — Turum Mertamuibl OOOHYA OypuTYyK THUTHINTEPAUH KECWITeH (IMapTTyy) OOJIKOIIYY
KapIIBUTBITHI,

Rwu — YTYPYMIyK KapIIbUIBIKTBIH HETHU3HMHJE KBICYyra, YbIHATYyra, WHWIYYre TakTai
MIMPETYYYY KOIIYJIMAJIAP IbIH ACETITENTCH KaPIIbLUIBITHI;

Rwun — yOaKTBUTYy KapIIbUIBIK OOFOHYA MIHPETYYIY METAIUIIBIH CTAHIAPTTHIK KapIIBUIBITHI;

Rws — TyTal mmMpeTyy4y KOIIyJIMaaapIblH SCENTENTeH KECYY KapIIbLIbIThI;

Rwy — WHWIMO IIMPETHITeH KOLIyJIMalapAblH KUPYYTe, YbIHATyyra xXaHa WHAUIYYTe
KapIIBUIBIKTHIH 3CENITUK KOPCOTKYUY;

Rwz — MeTa 60roHYa OypUTYK TUTHUIITEPANH Kecyyre (IIapTTyy) 3CENTENreH KaplIblUIbIThl;

Ry— 00JOTTYH YbIHATYyTa, KBICYITyyTa, HHIIIYYT® KapIIbUIBIKTEIH 3CENITHK KOPCOTKYIY;

Ryn — MaMJIEKeTTHK CTaHZAapTTapra >kaHa OOJIOTTYH TEXHUKAJBIK MIAPTTApbIHA BUIANBIK OT
MHAKEMIYYIYKTYH MaaHucuHe Oapabap KaObul ajblHTaH OOJIOTTYH HHKEMIYYIYTY (CTaHAApTTBIK
KapUIbUIBITHI);

S — HeliTpanayy OoryHa CalbIITHIPMaTyy OpYTCO KECHHUH KBIPKBUITaH OOJTYTYHYH CTaTHKAJIBIK
MOMEHTH;

Wy, Wy — TuemenyyayryHe »kapaiia x-x jKaHa y-y OKTOpyHa KapaTa OpyTTO KECHUIUIIMHUH
KapIIbUTBIK MOMEHTTEPH;

Win; Wyn — TuemenyyiayryHe »kapamia x-x jkKaHa )-y OKTOpyHa CalbIIThIpManyy Top
KECHJIUIIIMHUH KapIIBUTBIK MOMEHTTEPH;

b — Tyypacsr;

Def — acenTHK Tyypachr,

bt — TekueHUH (aJIKaK) Tyypachl;

bh — KBIpABIH YBITHIN TypraH OOJIYTYHYH Tyypachl, aliyycy;

C; Cx; Cy — THEUIeNYYAYTYHO ’Kapalia Xx-X, )-y OKTOPYHa KapaTa HHHITEH]IE TUTaCTHUKAIBIK
nedopMarusIapAbIH OHYTYIIYH ICKE allyy MEHEeH OEKeMIUKTH ACENToe YIYH KOdPDUITUEHTTED;

€ — KY4TYH DKCIEHTPUCUTETH;

h — onitnkTHIY;

hef — myOanapiH 101000pAYK OMHUKTUTH;

hw — myOanabiH OMHUKTHTH,

| — KECHJIMIIITHH UHEPIHUS PagnycCy;

Imin — KECHUJTMII MHEPLUSHBIH O)H KHYUHE PATUYCY;

Ix; Iy — THEIIENYYJIYTYHO jKapaiia X-x jKaHa Y-y OKTOpyHa Kapara KCCHJIMIIUHUH WHEPIIHS
paanycTapsl;

Kf — OypYTyK THUTH KaTeTH;

| — y3ynmyry, apsii,

lc — THpeeUTYH, MaMbIYaHBIH, OOIITYKTYH Y3YHIYTY;

lg — KamaaHblH Y3yHIYTY;
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lef — GOKOITYY, HOMUHAJIIBIK Y3YHIYK;

Im — bepMaHbIH e MaMbIYaHbIH Kyp TTaHEIIMHUH Y3YHIYTY;

Is— THIIKEHHH Y3YHIYTY;

lw— OIMpETYYUYHYH Y3YHIYTY;

Ix; ly — THemenyynyryHe skapaima x-x JKaHa )-y OTyHa NCPHCHIUKYJSAp OOJroH
TErU3AUKTEPICTH SJIEMEHTTHUH ICENTUK Y3YHAYKTAPhI;

M — canbIITBIpMayy 3kcueHTpucutet (M = eA/WC);

Mef — KbICKAPTHUITAH CANBIIITBIPMATYY SKCIEHTPUCHUTET (Mef = m1]);

I — paauyc;

t — )xooHYyTY;

tr — TekdeHHH (OENIMH) KaJIbIHBITHI,

tw — AyOaIbIH KaJIbIHIBITHI,

Bt , Pz — THemeNyYIYTYHO JKapalla THUTHUII METAJLIbl )KaHa dPUTME YeK apa MeTallbl Y4yH
OypuTYK TUTHIITH 3CENTOO YIYH KOIPPUIICHTTED;

Yo — OAHTaHBIIITHIH HINTOO IMAPTTAPBIHBIH KOY()PHUIHEeHTH;

Y¢— OMTEK MAPTTAPBIHBIH KOA()PHUIIHECHTH;

Y — OCJITUJICHTCH MaKcaT OOKHYA MIIEHUMIYYJIYK KO3 PuImeHTy;

yu— MaTepHall YIYH HINCHUMIYYIIYK KodhuimenTu;

yu— yOaKTBUTYy KapIIbUIBIKKA HETH3ICITEH 3CENTO0IOpAery HIICHUMIYYIYK K03 puimeHTu;

1 — KecuM (pOpMacChIHBIH TaacUp ATYY4Y KOIPPUIHCHTH;

A — niikeMayyayk (A = leffi);

A — MapTTyy HHKeMAYYIYK A = A R,/E;
Aef — KECHIITEH TasKYaHbIH HAKEMIYYIIYTYH a3aiTyy;

A — KECHIIUII TASKYACHIHBIH [IAPTTYY TOMOH/OTYIITOH HAKEMIYYIYTY (Zef =y /R, /E );

— . _ h )
A,,— AyOanablH MWAapPTTYy UHKEMIYYIYTY (/IW = e IR,/ Ej ;

Ayw— AYOQIIBIH 3H YOH IIAPTTYY UHKEMIYYIYTY;

Ax; Ay — THEILIENYYIYTYHO jKapalla X-X ’aHa y-y OryHa MepHeHIUKYJsp OOJITOH Teru3IuKTeru
3JIEMEHTTHUH 3CENTENreH HHKEMAYYIYTY;

v — O0JIOTTYH TyypachlHaH YbIKKaH JepopManuschiHbIH Kodpduuuentu (Ilyaccon);

Oloc — KEPTUIIMKTYY YbIHAIYY;

Ox; Oy — THEIIENYYJYI'YHO JjKapamla x-Xx jKaHa -y OKTOpyHa Napajuleiayy HOpPMaliyy
YbIHATYYJIap;

Txy — OaiiyIaHbBIII YBIHATYYCY,

@(xy) —y3aTacblHaH UMUITYY KOXPPUIIUEHTH;

@b — YCTYHIApAbIH MHAWIYY-Oypaldyycy YYyH OCENTHK KapUIbUIBIKTapAbl — a3alTyy
KO3 PULIUEHTH;

@e — OOpPOOPAOH THIIIKAPKBI KBICYY YUYYPYHAA ICENTENreH KapIIbUIBIKTBIH TOMOHAOIIYHYH
KOA(pUITUEHTH.
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B Tupkemecu
KoncTpykuusijiap :xana 0ailsiaHbIIITAP YY9YH MaTepHaJiap

B.1-Ta0awuma— boior KOHCTPYKIUsAIAp YIYH 00JIOT

MACT 6oronua 60J10T t > -40 KoHCTpYKIHUsIIAp TOOY
27772 535, 14637 19281 1 2 3 4
C235 Cr3xn2,Ct3mc2 - - +a) +
C245 Ct3mc5 - +0) + -
C255 Cr3cns + + + -
C275 - +0) + -
C285 Cr3cn5 + + + -
C345 0912C +3/12 +1/4 +1/4 -
C345K - + + -
C375 0912C +3/12 +1/4 +1/4 -
C390 10XCH/] +/12 +/6 +/6 -
C440 + + + -
C590 - + + -
C590 - - - -

B.1-tabmumana xaObi1 anpiHTaH OSNTHIIEp.

"+" xaHa "-" Oenrmiepu Oy OONOTTY KOJAOHYY KEpeK jkKaHa KOJAOHYIOAIIbl Kepek aereHmn owmiamper. "+
OEJITMCHHMH JKaHBIHJATBl CaH 00JIOT KaTeropUsIChIH OMIaUpeT, Oyl OENrMHKH JKaHBIHAATHI TaMrajap:

9 - CHIPTKBI TeMIepaTypaja MINTETUIYYdY KbLIBITBLIOAraH MMapaTTapibl sKaHa KypyJIMalapbl KOJIOHyyra
00I00IIT;

® - CHIPTKBI TeMIEpaTypaja MIITETHIYYYYy KbUIBITBUIOAraH MMapaTTap skaHa KypyiaMaiap ydyH 10 mmjien
allmnaraH NPOKaTThIH KaJILIHJABITBI KOJIJOHYJIAT;

DckepTyynep

1 TabnuuaHelH TajmanTapbl KAIBIHABITE 2 MM jkaHa (opmanyy 0o0JoT - 4 MM Te YeHMHKH Tabakka Kaparta
KoJtoHynaT. KanbiHaeirel 5 MMaeH a3 OonroH ydyH Tabiunaza KeNTHPHITeH OOJNIOTTOp COKKYra TYpYKTYYJIyK
6010HYa TaNanTapchl3 KOJJOHYJIAT (KAaTErOpUsHbI KOPCOTIIOCTOH).

2 KanpmHmeirel 5 MmueH keM smec mpokaT C235 6onoT OapIblKk TONTOPAYH KOHCTPYKIMSIIAPH YIYH
KOJIJIOHYJIYIITy MYMKYH.

3 C345 xana C375 Oomot xatapsl OepmireH C345T sxana C375T GOJOTTOH »KacanraH >KBUIYYJIyK MEHCH
Oekemzenren Qopmaiyy IITaHramappl, I[POKaTTa »IKbUIBITYY MEHEH O KbUIYYJIyK MeHeH OexeMJenreH
koHcTpykuusutapaa 7000C skoropy Temieparypaaa MeTaUIanlyyra jK€ IUIACTHKAJIBIK jaedopMmarusara Iyyiiap
60JITOH KOHCTPYKIMsUIapa KOJIOHYYTa KOJI OepHIIOeHT.

4 (C345, C375, C390 xama 09I'2C, 10XCH/] 6o0m0oTTOpY YYYH, COKKYHYH OCKEMAWTHHE TaJalTap/AbIH
kareropusutapsl MACT 27772 Gororua scenrerudre, 6enyyayae - MACT 19281 GoroH9a KeNTHPUITEH.

B2-T1abnanuma— Tyrykrep yuyH 6oJj0T

BonorTyn mMapkacel MACT sxe TY t > -40 koHCTpYKIHSIAp TOOY
(KaJIBIHJIBITHI, MM) 1 2 3 4
Ber3kn MACT 10705a) i +o1) +o1) +o1)
(4ke uelinH)
Ber3kn MACT 10705a) i i 51) B.r)
(4,5-10) *2 ‘2
BCT3£IC MACT 10705a) i +o0) +o1) +o1)
(5,5 yeliun)
Ber3mc MACT 10705a)
(6-10) - +6 +6 +6
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B.2 — mabnuyanvin asevi

Bonortyn mapkachl MACT we TV t > -40 KoHCTpYyKIHUsIIap TOOY
(KaJIBIHIBITBI, MM) 1 2 3 4
Ber3mc MACT 1070606)
- - +4 +4
(5-15)
20 MACT 8731 +M + + -
0912C MACT 8731 +M + + -
B.2 Tabnumana kaOBLT anbIHTaH OSNTHIIeD
"+" xana "-" Oenrmiepu Oyi OOJIOTTYy KONIOHYY KEpeK jXKaHa KOJIOHYJIOAIIbl Kepek AereHau owimuper. "+"

OeNTUCHHMH >KaHBIHAATH CaH 00JOT KaTEerOpHUsACHH OMIANpeT, Oyl OCITHHIH )KaHBIHIATH TAMTaJIap:

3 B 106y, 1-Tabauua MACT 10705;

9 MACT 10706Hb1H 1.6-MyHKTyHa BUIAMBIK KOITyM4a TaJanTap MeHeH B To0y;

5) KaNBIHABITHI 10 MM YeluH, an MU MaMbluajapja *aHa kabaT Tekuenepne 16 MMre 4eWWHKUA MPOKATTApIbI
KOJIJIOHYYTa;

D BJI, OPY sxana KC TasHbIYTApbIHAH THILIKAPHI;

N MACT 8731 GoroHYa THMKCH3 BICHIK Je(OPMAlMANAHIaH TYTYKTOp OMUMKTHTH 60 MJEH AalibK 3JEKTp
JIMHUSIAPBIHBIH YOH OTKOOJIIOPYHYH aTaiblH THPOOUYTOPYHYH OJJIEMEHTTEPHU Y4YYH, OaiilaHbIl aHTCHHAJapbIHBIH
KOHCTPYKIMSUIAphI JkaHa Oalllka aTalblH KOHCTPYKIHUATIAP YIYH, OMPOK COKKYHYH OCKeMANTHHE KOLIyM4a Tajlall MCHEH
KOIJOHYIyLy MyMKYH. (MuHyc 200C chlHOO TeMmepaTypachinia) 30 JIx/cm? ke sMec.

"JI" Gemrmcn Oap KyHMallapJaH jkacalraH, Oy3ynOac CHIHOOIOH OTIIOTeH, BICHIK NehOopMalMsIIaHTaH THKCHU3
TYTYKTOpAYy Naigananyyra >koi OepriaOeiT.

B3 —T1a 6 nuna— MmaparrapplH kKaHa KypyJaMmalap[blH IIUPETHIT€H KOHCTPYKIMsIapbIHA
(kemmypesepy KOLIMOTroH/10) O0JIOTKO KapaTta Tajanrtap

Bonorryn yenemank DJIeMeHTTHH Ma3MyHy", % (apThIK SMec) G, %
KapIbUTBITs, H/Mm? C P S (ke 3Mec)
Ryn <290 0,22 0,040 0,0452) -
290 < Ryn <390 0,14 0,035 0,0352) 0,45
390 <Ryn <490 0,12 0,0153) 0,0153) 0,46
490 < Ryn <590 0,13 0,015 0,010 0,47

Ryn > 590 0,15 0,010 0,005 0,51

DMACT 27772 60roH4a astp NPOKATTHIH XUMHUSIIBIK KypaMbl GOIOHYA MaKCHMAJILYy YETTOOJIOP.
2) Jlan 1bl Ta3aJ10010 GArbITTAIIaH KBLTYYIyK MEHEH Japbliooo S < 0,025%.

9S + P <0,020%.

DckepTyyliep

1 Kemyprek sxBuBaseHTH (Ch, %) TOMOHKY (popMyIia MEHEH aHBIKTAJIBIIIBI KEPEK:

Mn Si Cr Ni Cu V+Nd Mo P
Cyo=C+—+—+—+—+—+ +—+—,
6 24 5 40 13 14 4 2

meiazga C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P — anementrepanH Maccaisik yayiry, %. (KeMypTek, MapraHell, KpeMHHUH,

XpOM, HHUKEIIb, )K€3, BAaHaINH, HHOOWiA, MONNOaeH, Ghocdop.

2 CranpaprTeik Kapmbuibirsl 290 < Ryn < 390 H/MM? GoiroH 60J10TTOp Y4YH CTaHIapTTap/ibl TY3rOH yIOM MEHEH
MakyJjjanlyy OoroH4a KeMypTeKTuH KypambiH 0,17%ke deiinH kebeiiTyyre >on Oepuiier. CTaHIApPTTHIK KapIUbLIbITHI
390 < Ryn < 490 H/mMm? Gonron (opmanyy npoduiiepre cTaHaapTTapibl TY3T6H yIOM MEHEH MaKyJaulyy OOIoHYa
dochopryn kypamsl P < 0,030% sxana kykyprTyH S < 0,025% OosynryHa o Oepuiiet.
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B.4—1a6nuna-— IIpokarka 60ATOH COKKYra TypyKTYYJyK TajJanTapbl

[IpOKAaTTBIH arbIMbIHBIH Yery, H/mm?
Dcenren- | Konc- Ryn < 290 [ 290 <Ryn <390 | 390 <Ryn<490 | Ryn>490
reH TPYKIUS- COKKY MJIEIIKEKTYYIYTYHYH KOpcoTKYyuy, JIK/cm?
TeMIepa- | JapJblH KCA | KCV | KCV | KCV ‘ KCV
Typa, °C TOOY COKKY Milyy CbIHOO Temieparypacsl, °C
+20 | 420 | 0 | -20 -20 -40 -40 -60 -60
t>-40 1,2,3 29 | 34 | - - 34 - 34 - 40

DckepTyyaep

1 KCA - MACT 9454 Gororua l-THmnTerm yiryJlepAyH COKKYTra TYPYKTYYJIYTy, MEXaHWKAJBIK 3CKUPTEHACH
kuittua U TypyHzmery orory Oap +20°C temmepatypanma ceiHanran; KCV - V TypyHzmery orory 0ap yiryiepayH
cokkyra Typykryyayry (MACT 9454 6oronua 11-tum).

2 Kanblx 6apaxTapza TyypachlHaH KeTKEH YIryiep, GopMallyy skaHa y3yH OyroMaapAa - y3yHyHaH ChIHanIarT.

B.5—T1a061uua— bonoTko bUTalbIKTYy HIUPETYYUYy MaTepuaniap

[MIuperyyuy mMarepuaniap
KOMYP KbIUKbLI
rasbpIHIa AICKTDOILIO
(MACT 8050 TOPOIIOK Meief[ p
00I0HYA) e aHBIH ¢uroC acThIHIA KaraH 3piM (MACT -
Bostor aproH MEeHeH (MACT 9087 6oroH4a) 26%71 (MACT 9467
apajialiMachIHAA BLUTAWBIK) GoroHua)
(MACT 10157
0OrOHYA)
Mapxkachbl
MOPOIIOK DIEeKTpoA TYPY
LIUPETYYYY 3bIM (hmrocy SHIMEL
R. <290 Cg-08A AH348-A, D429, D42A
" CB-08TA AH60a) 9469, D46A
CB-08I2C Co-l0rA® | AH-LTM, AR AR | 9500, 9504
290§Ryn< 590 CB'IOF26), Cg- AH-47, ]
10HMA AH-348-A
CB-08I2C,
Cs10HMA 260
Ryn>590 | CB-8XI'CMA AH-17-M
CB-10XI"2CMA |CB-08XH2I'MIO 270

At > -40 °C monboopayk TemmepaTypana 2, 3-TONTory KOHCTpyKuusiap yuyH AH-60 ¢mocy xana E42, E46,
ES0 Tunreru snexTpoiop KOIIoHyIaT.

 AH-43 ¢umocy MeHeH afiKalbIITHIPHIT KOII0OHYyTra 60I100MT.

" AH-348-A ¢mocy t<-40 °C »scenTuK TeMIepaTypaja OapiblK KaIBIHABIKTATEl 3IEMEHTTEpIHH
OUPUKTUPYYJIOPYH InUpeTyyae kaHa t > - 40 °C scentuk Temrmeparypaia 32 MMJIEH XOTOPY KabIHJBIKTap/Ibl
HIAPETYYO MIHPETYY4y METAUIIBIH MEXaHUKAJIBIK KACHETTEPUH KOIIyMYa KO30MOJIIOOHY Talal KbLIarT.

DckepTyy — Tuemenyy TEXHUKAIBIK-OKOHOMHKAJIBIK HETH3/IEME MEHEH HINPETYYYY KOHCTPYKIUSIIAp YIYH
yinys Tabiuiana KepeeTyn0ereH HMIMPETYydy Mmarepuanmap (3pimuaap, (iroctep, KOproody raszuap) KOJIOHYIYIILY
MYMKYH. MbIHIa anap/pl KOJJOHYY MEHEH jKacaliraH IIUPETYYYY METaULIbIH MEXaHUKAJBIK KACHETTEPH Iyl
Tabnuiara bIalblKk MaTepUaIap bl KOJJOHYY/1a KapairaH KaCHETTEPICH TOMOH 00JI00Iy KEpeK.
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B.6 — T a6 nuna— [Taiimy6an 60aTTOpyHYH 00J0T MapKajaphl KaHa ajgap.ibl KOJJIOHYY IIapTTaphl

Koucrpykuusiiap

YeHeMIUK JOKYMEHT

BonorTyn Mapkanapsl scenTenrex
TEMIIEpaTypaja,
t°C > -40

Aba DIIEKTP oepyy
JMHUSUIAPBI, OOJIYIITYPYYUY
TY3yaywmwrep  jkaHa  aba
OaiaHbIII TapMaKTapbl
Y4YH TasHbUTapAaH Oarka
KOHCTPYKIIHSIIAP

MACT 535

Ct3nc2, Cr3cn2,

MACT 1050

20

U-GontTop YYYH, OIIOHIOM
ane aba 3JEeKTp JIMHUSIIAPHI,
OeymTyprydrep *KaHa
KaTeHapIbIK MyHapasap
YUYH maiiayoanasik O0nTTOp

Y9YH

MACT 535

Ct3nc4, Cr3cn4

B.7—T1a 61 una— Temup KOHCTpYKIUsUIAp YIYH MaTepHaAapAbIH (PU3HKAIBIK MYHO31OMOIIOPY

MyHe3nemesiepy Maanucu
THITBI3ABITH p, KI/M:
MIPOKAT *aHa 00JIOT KYI0y 7850
003 YOI0H KyiMamapbl 7200
ChI3bIKTYY KeHelyy KoapdunuenTu o, °C-1:
IIPOKAT JkaHa 00JI0T KyI0y 0,12 -10*
603 4OIOH KyiiManaphl 0,11-10%
Ceprunruu moxyny E, H/mm?:
IIPOKAT jkaHa 00JI0T KyI0y 2,06 - 10°
003 YOIOH KyWMaJapblH COPTTOPY:
C4l1s 0,83 - 10°
C420, CY25, CY30; 0,98 - 10°
napajiesyy 36IMAapAbIH 000JI0py JKaHa KHUITEPU
GOJIOT 36IM apKaHAAP: 1,96 - 10°
CIMPAIJIBIK KaHa )Ka0OBIK TAIIBITBIYTAP 1,67 - 10°
KOII )KaTKbIPYy 1,47 - 10°
MeTaJlT 3MeC 030K MEHEH KOIIl KaTThI 1,27 - 10°
IIpoKaTTHIH %aHa GONOTTYH KyiMaTapsIHbIH Kecyy Moayty G, H/mm?:
MIPOKAT jkaHa 00JI0T Kyl0y 003 UOIOH KYIOY 0,78 - 10°
Tyypaceinan ketkeH nedopmanus karsisl (Ilyaccon) v: 0,44 - 10°
MIPOKAT jkaHa 00JIOT KyI0Y 0,30
003 YOIOH KyiMasapbl 0,25

DckepTyy— Uilkemayy MOIyaIyH MaaHWIECPH 3bIM apKaHIBIH OYTYHAOH y3yiyydy KyuyHyH 60% kem smec
KYy4YY MEHEH aJIJIbIH aJIa YOIOJITaH apKaH/Aap Y4YH OepHIreH.
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MartepuanapablH ;KaHa OMPUKMeJIepIHH IceNTeJIreH MYHO316MOJ10pY

'l-ta6numna — [Ipokar OONOTTYH ’kaHa TYTYKTOPAYH SCENTENIeH KapUIbLIbIKTAPhI

YbiHamyy abalibl )KaHa 3CeITeNreH Benrcn [TpokaTThIH jxaHa TYTYKTOPIYH
KapIIBUTBIKTEIH MYHO36MOJIOpY KOHCTPYKIHUSITBIK KaPIITBLUTBITHI
Taptyy, KbICYy, HIYY: Ry Ry =Ryn / ym
TYIIYMAYYJIYTy OoroHYa Ry Re = Run/ 7m
yOaKThUTYy KapUIbUIBIK MCHEH
KpubImn Rs Rs = 0,58 Ryn / ym
beipbim:
aKBIPKBI OeTH (3rep Tyypa 6ap 60J1co) Rp Rp = Run/ ym
TBHITBI3 OailTaHBIIIBI Oap LHAJIMH]IP Rip Rip = 0,5 Run / ym
TYPYHAOrY ILIapHUpiepae  (TPIOHHUOHIOPIO)
KEPTHITUKTYY
Ponukrepaun TUAMETP K KBICYY
(KBIMBUITY YIIYTY YEKTEJIrCH Red Rcd = 0,025 Run / ym
KOHCTPYKIHUsIap/ia 3PKUH KOHTAKTTA)
ITpokaTThIH KalbIHABITEI 1 OareIThIHIATHI Rin Rih = 0,5 Run / ym
yblHaNYy (t 60 MMre ueiinug)

MBIH/IA ym — MaTepHal YU4YH HIICHUMIYYIYK KO3 PUIIHEHTH.

D cKkepTYY— Ry arbIMbIHBIH j)xaHa yOAKTBUTYY KapIIbIIbIK Run YIYH CTaHAAPTTHIK KapIIbUIBIKTAP CTaHAApTTapAa
JKaHa TEeXHHWKAIBIK IIapTTapia OCNTMIEHIeH Oy jKaHa yOaKThUTyy KapLIbUIBIK G MUHHMMAIYy MaaHuiIepuHe Oapabap
KaOblI aNblHyyra THHWHII >KaHa TEXHUKAJIBIK abajblH 0aajlooj0. KOJJIOHYyJarsl KOHCTPYKHIMSUIap - JKaHa
KOHCTPYKUMSUIApAaH TaHIAJIBII aJbIHTaH YITYIOpAYH CHIHOO MaaJbIMaTTaPbIH CTATHCTUKAJIBIK HINTETYYT'® HEIN3eIreH

I'2—-1a6x1wuna— Ilpokat 60JIOT kaHa TYTYKTOp YUYH MaTepUAIBIK OOIOHYA WUIICHHUMIYYITYK

KO3 PULIHEHTTEPH

Marepuanabik
[TpokaTThIH kaHa TpyOaIapAbIH MAMIIEKETTHK CTaHIAPTHI )K€ TEXHUKAIIBIK HITTeHIMAYYIYK
[HapTTapel K03 ULIUEeHTH
Ym
MACT 27772 (C590 xana C590K OonorropyHaH Oamikacbl) »KaHa 1,025
MACT 27772 OoroHYa TPOKATTBIH KAacUETTEPUH KO36MeJ1e6 TapTUOHH
KOJITOHYYYy Oallka YeHeMIUK JTOKyMEHTTep
MACT 19281 380 H/Mm?nen amkaH y3yHayKTars! 6yromaap yays, MACT 8731 1,100
TYTYKTOpP YIYH
Kanran nmpokartka »aHa TYTYKTOpPTre yIIyJl CTaHAapTTaP.IbIH TAIaNTaphl 1,050
IIpokar »aHa TYTYKTOp YUYH YET OJIKOIYK UEHEMAMNK JOKYMEHTTEP 1,100
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['3—-T1a0nwuuna— bapakTapapl, KeH TUIKETYY YHUBEpCcalyy kaHa (GopMailyy IpoKaTTapiabl Co3yy,
KbICYY JKaHa MYy YUYH YEHEM/IUK JKaHa 3CENTENreH KaplblUIbIKTap

MACT 27772 o — YeneMauk KapHIBIJ'II)IZKZ) DcenTuk Kapmbmbnf)
Gotora Gonor | katbrruasirst), M MPOKaTThIH, H/MM poKaTThiH, H/MM
Ryn Run Ry Ru

C235 251eH 8re yelnH 235 360 230/225 350/345
C245 2nen 20ra ueiiun 245 370 240/235 360/350
201aH )KOropy 235 370 230/225 360/350

30ra yeliuH
C255 2neH 20ra yeluy 245 370 240/235 360/350
201aH )oropy 235 370 230/225 360/350

40ka yelnH
C285 2ned 10ro geiinn 275 390 270/260 380/370
1010H sx0TOpY 265 380 260/250 370/360

20ra yetina
C345 21en 20ra yeinH 325 470 315/310 460/450
201aH )oropy 305 460 300/290 450/440

40ka yelnH
40Ttan sxoropy 80re 285 450 280/270 440/430

YenH

80meH sxoropy 265 430 260/250 420/410

100re ueiinu
C345K 4ten 10ro yeitnu 345 470 335/330 460/450
C375 2neH 20ra yelny 355 490 345/340 480/465
20man xoropy 335 480 325/320 470/455

40ka yelnH
C390 4teHn 50re yeitnu 390 540 380/370 525/515
C440 4r1on 30ra ueiinn 440 590 430/420 575/560
30m1aH sxoropy 410 570 400/390 555/540

50re 4deitnn
C590,C590K | 10mon 40ka ueiinu 590 685 575/560 670/650

Ydopmanyy 6010TTYH KaJIbIHIBITHI (IIAHENTHH KaIbIHIBI'B KaTaphl KaObUT aJlbIHAT.

ACTaHnapTThIK KapUIbUIBIK KaTapbl MaMJIEKETTHUK CTaHAapTTapia JKe TEeXHUKaIbIK —crenupuKanusiapia
KEJITUPWITEH Yblipanyy »aHa 4blHaJyy OEKeMIUTHMHUH KeNWIJCHI'eH MaaHWiepu KaObul anbiHaT. byn maaHuiep
OMpIMKTEPIMH OUp TyTyMyHaa (Krc/MM?) TaHa OepuireH ydypiapia, CTaHIapTThiK Kapiubuibiktap (H/mm?2) 5 H/mm?re
TerepekTenTex 9,8 1re KoOOUTYITOH THENIeNYY MaaHuJep apKbITyy dCENTEeNeT.

9)cenTenren KapIIbLILIKTAPIABIH MaaHWIEPH CTAHAAPTTHIK KapIIBUIBIKTAPABI TAaOMHIAra bUTAHBIK aHBIKTAITaH
MaTepual YUYH UIIEHUMAYYIYK Ko3(QQUIMEHTTepUHe 66i1yYy %Oy MeHeH aibiHat. .2, sxana 5 H/MM? TerepexTesreH.
Hymepatop MACT 27772 (C590K Gomortynan Ttoeimikapsl) ke MACT 27772 (yn=1,025) GoroHYa NpPOKATTHIH
KacHeTTEpHH KO36MeJ1/166 MPOLEAypachiH KOJJOHIOH Oalika YeHEMINK JIOKYMEHTTEpre bUIaibIK OEpUITeH MPOKATTHIH
9CENTENTreH KapIIbUIBITBIHBIH MAaHUJICPHH OHITUPET), IeHOMUHATOP (ym =1,050) GoroHYa KanraH MpOKAaT a3bIKTApbIHBIH
9CENTENreH KapIIbUIBITBIH OUIIUPET.
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'd —ta6nuuna— Tyrykrepay co3yy, KbICyy >KaHa MHYY Y4YH YEHEMJHUK KaHA 3CEINTeNreH

KapUIbUIBIKTAP
Hy6an- Yenemauk DcenTuK )
JTBTH 2) KapIIbLUIBIK
KapUIbLIBIK
bosiorTyH Mapkacel MACT KaJIbIH- 2 MPOKATThIH,
npoKaTThiH, H/MM 2
JIBITHI, H/mm
MM Ryn Run Ry Ru
BCrt3km, BCr3mnc, BCr3cn | MACT 10705 10ro 225 370 215 350
YeuH
BC13nc4, BCr3cn4 MACT 10706 4-15 245 370 235 350
20 MACT 8731 4-36 245 410 225 375

DckeprTyy— MACT 8731 Gotorga 09T2C mapkaceIHAArsl OOJOTTOH JKacairaH TYTYKTOp YUYH UYECHEMIIUK
KapUIbUIBIKTap TapanTapAblH MaKyJIallyycy MEHEH Yyl CTaHAApTTHIH TaJaNnTapblHa bUIAHBIK OCNITHIICHET.

'S —T1a6nxnuua— [IpokaTTeiH aKbIpKbl OCTUHWH OBIPHIIIBIHA, [UJIUHIPIUK IIAPHUPIEPINH

KEPIrUIMKTYY  OBIpBINTapblHA JKaHa  POJMKTEPAMH  JUAMETPOMK  KbICYyCyHa  3CENTelreH
KapIIBLUIBIKTAPhI
DCenTUK KapuibUIbrsl, H/mm?
Be1pbiim POJUKTEPIUH
THITBI3 OaiiaHbIITa JMaMETPIUK KBICYY
VoakThL1yy OOJITOH LIIITUH]IP (KBIIMBUTAYYITYTY
KapibLbiK, H/MM? | akbIpke! GeTH (srepae TYPYHZOTY YEeKTEITreH
opHOTYyraH 605co) Rp HIapHUpIepae KOHCTpyKLHUsIapaa
(mandaxrapna) SPKHH KOHTAKT MCHEH)
JKEPTUITHKTYY Rip Recd
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 4781467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14

DckeprTyy-— Tabmumaga I'.1 Tabmumamarer gopMynanap apKbUIyy 3CENTENTeH KapIIBUIBIKTEIH MaaHUICPH
KOpCOTYIreH 6oironmo ym = 1,025 (canbiHga) sxkana ym = 1,050 (Genyyuye).
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I''6 —T a6 nuua— Kyiimanapasia, coryynapasiH, O0JOT 3bIM apKaHIapAblH, O00JIOPAYH JKaHa 3bIM
KUNTCPUHUH, NaiayOanasik xana U TypyHIery OONTTOpAYH, (PUKIUSIIBIK OUPUKTUPYYJIOpPIOry
OONTTOPAYH KOHCTPYKIMSUTBIK KapIIBUTBIKTAPBI

KOoHCTpYIUSUIBIK 3JIEMEHTTEp JKaHa YbIHAITYY MaptTy DcenrenrexH
ababl oenruiep KapIIbUIBIK
KemypTrekTyy 00JIOT KyI0y: YbIHAIYY, KBICYY, HHYY
Ry Ry :Ryn /1,3
JKpuibim Rs Rs = Ryn /2,2
bo3 4oroH kyroy:
CyHyYy Rt Rt = Rtun /3
KBICYY Re Rc = Reun /2
HKBUTBIII
Rs Rs - Rtyn 14
BoioT 361M apkaHap Ndh Nah = Nun /1,6
3bIM OaiimamTanapsl )kKaHa KUNTEpU Rdh Rdh = Run /1,65
[Taitmy0an 60aTTOpY (3CENTOS) Rba Rba = Ryn /1,25
U-6oaTTopy Rbu Rbu= Ryn /1,18
GpUKIUSIBIK  OaillaHBIIITArbl  JKOTOPKY OekeM Roh Rbh= Roun /1,43
001TTOP

MBIHJIA Riun — 603 YOIOHIAYH CTaHAAPTTYy OEKEeMIUTH;

Reun - O1I0HI0M 351e, HAMITEH/IE;

Nun - apKaH Y4YH Y3YAYY4y KYYTYH CTaHJAPTTHIK MAaaHHUCH.

DckepTY Y- 36IM apkaHaap, 000JIOp, KUMTEP jKaHA OONTTOP YUYH ICENTENTeH KapIIBUIBIKTAp YBIHATYY YIYH
OeprureH.

I''7 —1a6nuuna—Kemyprekryy O0JOTTOH KacairaH KyiManap/ablH 3CENTeNreH KapuIbUIbIKTaphl

DcenTuK Kapmbuibirel, H/MM?, koMypTek 60710T
[aprTyy
UsiHanran aban 5 KYIOJIFaH KJIaccTap
CATITIOO 150 25n 351 45n

Tapryy, KbICyy ’kaHa Milyy Ru 150 180 210 250
JKbubrm Rs 90 110 130 150
AsiKKbl  OSTTHH KyJamibl (drepie R, 930 970 320 370
OpPHOTYJITaH 00JICO)
XKanmak ~ KOHTaKTTa  MMJIHHJP
TYPYRIOTY HHApHHPICPAC | p 110 130 160 180
(marrpakra) KEPTUINKTYY
Man1an00
Ponukrepay SpKHH KOHTaKT MEHEH
IUaMETPAUK  KbICYy  (KBIHMBLIBI Red 6 7 8 10
YEKTEeJITeH KOHCTPYKIUsIIapaa)

D ckepryy— bamka cranmaprrapra xaHa TEXHUKJIBIK IIapTTapra, aHbIH HYMHAE YET OJKOIYK OHIYDPYIIKO
BLIAKBIK 6epI/IJ'IFCH a3 OPUTMCIYY 0OJIOTTOH 3KacalraH KyroOMaJIapAblH KOHCTPYKIUAJIBIK KapIIbUIBIKTAPbhl CTaHAAPTTAaP/Abl
TY3TeH YIOM MEHEH MaKyJjantyy 00ioHYa TaibIHIabIIIE KEPEK.
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'8 —T a6 xnuia—bo3 yoroHaH KacaJiraH KyHOJITaH 3CENTUK KapUIbLIbIKTAPhI

DcenTHK KapbUIBIrel, H/MM?, KeMypTek 601m0T
[aprryy
UsiHanran aban 5 KYIOJITaH KJIaccTap
SISO ey s [ cu20 | C425 | €430
Bbopbopayk cyHyy jkaHa Hityy Rt 55 65 85 100
Bopbopayk Kbeicyy xaHa HIYY R 160 200 230 250
Kputbimn Rs 40 50 65 75
AsKKbl OETTMH KyJsaubl (3repie R, 240 300 340 370
OpHOTYJTaH 60J1CcO)
I''9—T1a6nuuna-— Huperyy KouryaMamapAbiH 3CENTENTeH KapIIbUIBIKTapPhI
Hlupermiren DCEeNTUK KapIIBUIBIK bosxos- bomxoinyy
OUPHUKTHPYY Hpmanras aban MYH6e3/1eMecy Yy HIMPETYY
oenruiep KapIIbLIBbIK
bexutunren | TuruHuH canateiH | Tymrymayymiyk KY4Y Rwy Rwy =Ry
(¢u3MKaIbIK KOHTPOJ- | OOIOHYa
JI00 MEHEH MEXaHHKa-
JAITHIPBUITAH )K€ KOJI
MCHCH HIUPETYYZ® | YVOaKTbulyy KapLIbLIbIK Rwu Rwu=Ru
KbICYY, CO3yy XaHa | xepceTyy OoroHYa
uityy
MexanukanamTelpbul- | TymyMayyiayk KY4Yy Ruy Rwy =Ry/1,18
raH »e KOJ MeHEeH | O0loHYa
MIMpEeTYY  y4ypyHIa
YbIHANYY JKaHa WHHII-
TeH
Kbuibim Rws Rws
Bypu turum- | Kecyy (maprryy) Muperyyay MeTal Rwt Rwf =Rwun /2,2
TepU MEHEH Y4YH
Merasun 3puTyy YeKTepH Rws Rws= Run/2,2
Y4YH

MBIH/A Ruun — YOAKBITTBIH KapIIbUIBITBI OOIOHYA TUTUII METAJUIBIHBIH YCHEM/INK KapIIbIIBITHL.
DckepTyy—Rwn>590 H/mm? yayn, Rut =Rwun/2,4 anbIHBIIIE KEPEK

I'10 - ta 6w a— bypuryk turumrepu Oap MMPETYY4dY KOUIYJIMalapblH TUTHIITEPUHUH
METaJUIBIHBIH YEHEMIMK KaHa 3CENTENINeH KapIIblUIBIKTaphl

[Iuperyyuy Matepuaniap R R
DIEKTPOI TYPY ) W
(MACT 9467 6oionua) 3BIM KITACC Hlmm H/pm
D242, 942A CB-08, CB-08A 410 180
246, D46A CB-08T'A, 450 200
250, 950A CB-0812C, C-10T'A, TII1-AH-8, I1T1-AH-3 490 215
260 Cg-0812C1), CB-10HMA, CB-10I2 590 240
270 CB-10XI"2CMA, CB-08XH2I'MIO 685 280
285 - 835 340
D KaTeT MEHEH TUTHINTEp YIYH raHa ki < 440 H/MM? HHKeMIYY/IYK YeTH MeHEeH G0N0T KOHCTPYKIMANApAA 8 MM
JKaHa Oalkaiap.

121




KP KY 53-01:2024

['11-Ta 6 awuia— bup 60aTTYy KOITyJIMaapablH ACENTENTEeH KapIIbUIBIKTAPhI

bup 60nTTYy KOlLTyIManapabH 3CENTEeNreH KapibUIbIKTaphl
Hlaprryy Kyu xnmaccrapsiHaarsl 60JITTOpAYH 40X «CEJIEKT»
YsiHanran abain Genmunep KECHIIUIIN KaHa TaPTHUIBIIIBI TaHaaaMa OO0JIOTTOH
KacajaraH >KOTOPKY
5,6 58 8,8 10,9
6exeM 60ITTOp
Kecnmnm Rbs 0,38 Rbun 0,4 Rbun 0,4 Rbun
qOon Rbt 0,42 Rbun 0,4 Rbun 0,4 Rbun
OBIPBIII: R
P R, =(0,6+410 —””jR .
KJIACCTBIK P E u
oonTTOp
TaKTBIK A Rop
TaKThIK KJiac- R
Ry, = (0,6 + 340 ﬂjR
celHnarel B jxkaHa p E un
C 6onrropy

DckepTyynep

1 8.8 xana 10.9 6ekeMank kmaccTapelHAArsl skaHa 40X «cenekT» TaHgaimMa OOJIOTTOH XacairaH OONTTOp YIYH
Rps *kaHa Ryt MaaHmnepu kanranbara (MHUCaNbl, IIMHKTO®, aJIOMUH/I60) JKaHa BICHITYYIaH XKyMIIapyyHY 3CKe ambaraH
GONTTOPTO THEIIENYY.

2 5.8 bexeMIUK KIacCBIHAATHI OOATTOP YIYH Rpt Maanmcn 650°C TemmepaTypana KOmyMda KHHHHIESPIIK IBIHAOO
HIapTHIH/IA KOPCOTYJIOT.

3 Rp, Maanucu 400 H/MM? ublHamyynarsl 60J0TTOH KacairaH OUPUKTHPUIITEH 3JEMEHTTEP YUYH kaHa Rpun > Run

00I0HYA KOPCOTYITOH.

'12 —Tta 6 1una— borrropayH yeHEMIUK KapUIbUIBIKTaphl *KaHa Oup OONTTYY KOIIyJIMalap/blH
KOHCTPYKIMSUTBIK KECYY KaHa CO3yy KapIIbLIbIKTaphl, H/Mm?

BonTtTyn Gekemank Roun Ropn Ric Rer
KJIaCCHI

5,6 500 300 190 210

58 520 420 210 210

8,8 830 660 330 415

10,9 1040 940 415 520

DckepTyy— Tabaumana kepceTyNreH 3cenTeNreH KapUIbUIBIKTapAbIH MaaHwIepn Tabnuianars! hopmyianap
apkbutyy acentenet. .11 5 H/mm? Terepekreren.

I'13 - T a6 71uma— BoaTTop MEHEH TYTAIITHIPBUITAH JJIEMEHTTEPIUH JCENTENTeH IOAIINITHAK
KApILIBbUIBITBI

DcenTHK KapmbUTBITEl Ryp, H/MM?, 6onTTOp MeHeH
TyTamkan 3eMeHTTepAUH O0JIOTTYH OaiiaHbIIIKaH, 2JIEMEHTTEPAUH ObIPHIIITAPHI

yOAKTBITYy KapIIbUIBITEl Run, H/MM? TAKTEIK KIACChL A TaKTBIK KjaccTapsl B
xaHa C
360 475 430
365 485 440
370 495 450
380 515 465
390 535 485
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I'.13 — mabauyanvin asevl

DcenTHK KapHbUIbIThl Rpp, H/MMZ, 00JITTOp MEHEH
Tyrammxan sneMeRTICP/HH GoNOTTYH OaiJIaHBIIIKAH 3JICMCHTTEPIUH OBIPHIIIIBI
yOaKTHITYY KapIIbUIBITB! Run, H/MM? pA P
TaKTBIK KJIACChI A TaKTBIK KjaccTapsl B sxana C
400 560 505
430 625 565
440 650 585
450 675 605
460 695 625
470 720 645
480 745 670
490 770 690
500 800 715
510 825 735
520 850 760
530 875 780
540 905 805
570 990 880
590 1045 930
DckeprTyy— Tabnumaga KepCOTYIroH 3CENTENTCH KAPIIBUIBIKTAPABIH MaaHWICPH TaONHIAAarsl popMyiaiap
apKbL1yy acenTeneT. byn cranaaprrapasis .11, 5 H/MM? Terepekrenren.

I'14 — Tt a6 1w a-— [aligy6an G0ITTOPYHYH ICENTENTEH YbIHATYY OCKeMIUTH

DcenTUK KapHbUIbIThI Ry, H/mm?, 6omoT kitace 6ot

bonrryn 1 1

HOMMHALIBIK MACT 535" Goronua) MACT 19281" 6oronua)

MAMETDH, MM Ct3nc4, Ct3nc2, Cr3cn4, Ct3cn2 09T2C-4, 09T'2C-6

12,16,20 195 260
24.30 190 245
36 190 245
42,48,56 180 230
64,72,80 180 230
90,100 180 210
110,125,140 165 210

1)Bau11<a MapKaaarbl 00JIOTTOH JKacaJiraH 6OJ'ITTOp)1yH OCCITCIITCH KapHIbUIBIKTApPhI

I[".6-Tabnumanarsr hopmymnanap O0IOHYA ICETITENIIH KEPEK.

DckepTyynep

1 MACT 535 6otonua 60s10T 1-TONTO OEpHIIHIIN KEPEK.

2 Tabmunaga KepceTYJITeH Rp, 3cenTeNreH KapIubUILIKTApLIHBIH MaaHwiepu 5 H/MM? Terepekrenren yuryi
cTangapTTapabiH [.6-TabmunackiHbH HopMyanapbl 00IHYA dCENTeNET.

I'15 —ta6nuua— YeHEeMAUK KaHA CENTUK KAPIIBUIBIK, H/mm%, MACT 22356 Goronua 40X
"TaHmanran" OOJIOTTOH YKacaJraH KOTOPKY OeKkeM OOJNTTOP/IyH YbIHATYYCyHA

HomuHanyy *HI AHaMeTpU, MM Rbun Rbh
16, (18) 20, (22), 24, (27) 1100 770
oTy3 950 665

36 750 525

42 650 455

48 600 420
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I 15 — mabauyanvin aseol

HoMuHanayy »un guameTpy, MM Rbun Robh

DckepTyyaep

1 BomorTyH Gamka copTTopyHaH Rpyn OONTTOPYHYH cTaHmapTTHIK 0010oT Kapmbuibirbl MACT 22356 Goronua
KaOBLIT aJbIHBIIIBI KEPEK.

2 Kamragarsl ex4eMIepay Kapaap MEHEH MaKyIallyy OOIoHYa KOJIIOHYY CyHYyIITaaT.

3 Tabnumama KepCOTYIAroH Rph dCENTENTeH KapIIbUIBIKTAPEIHEIH MaaHWIIEPH Ta0NuIanars! GpopMynanap apKeUIyy
scenrenet. Byn cranaaprrapasia .6, 5 H/MM? TerepekTenreH.

16 —Ta 6 1 u 1 a— boaTTopayH KeCHIUII ailMaKTapsl

d, MM 16 |18 ] 20 [ @ [ 24 | @0 [ 30 36 42 48

Ap, cm? 201 | 254 | 314 3,80 4,52 5,72 7,06 10,17 | 13,85 | 18,09

Aon,cM® | 1,57 | 1,92 | 2,45 3,03 3,53 4,59 5,61 8,16 11,20 | 14,72

DckepTyylep

1 Jwnamerpm 48 MMzaeH amkaH OOJTTOPAYH KECWIMIIMHWH asHTHl bIIaWbIK KaObUT —aJbIHBIIIBI KEpPeK
MACT 24379.1.

2 KpoHmTeiiHre KHPIH3HWITEH OI4eMIepay, aba JMHMACHIH JKaHa THIIKBI OONYIITYPYYdY TY3YIYIITOPAYH
TastHBIYTAPHIH KOILIIIOTOHO, Kaplap MEHEH MaKyJAAIIbIIraH KOHCTPYKIMUIApAa KOJOHYY CyHYIITAaJaT.
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IMrek mapThIHbIH KO3((PUIHEHTTEPH

.1 —T1a6nuua— Mmree maprrapblHbIH KOADOUIIMEHTTEPH Y

KoHCTpyKIHATBIK 37IEMEHTTED

NimTee mapTrapblHbIH
KOO PHUIHEHTH Yc

1 Tocmo (epmanapblHBIH TOCMOJOPYHYH yOaKTBUIYYy
KykTemre Oapabap, *e YOH cajJIMaKkTarbl TyTall MaMbLIAPhI
JKaHa KbICBUITAH JIEMEHTTEPH

0.9

2 @b < 1,0 annsl TYPYKTYYIYKTY ICENTOOA0 KaTyy HypJap

0,95

3 Crartukanblk XYKTY KOTOProH YCTyHIAp, OCKEeMIUKTH
3CENTOO10:

a) [pOKaT jKaHa  KOMIIO3UTTHK  IIUPETHITCH
KECUJIMIITED MEHEH, OILIOHA0N »51e OoNTTop MeHEeH
KacairaH KOMIIO3UTTHK  YCTyHAAp MEHEH (JKOTOPKY
OCKEeMJIUKTEH THIIIKAPHI)

0) l-nyHKTyHa BLIaMbIK yCTyHAAp (KOrOpKy OexeM
OosTTOpy Oap yCTYHIapAaH OanIkachl)

1,1

0,95

4 Cyy MyHapacblHbIH TUPOOUTOPYHYH TYPKYKTOPY

0,95

5 CraTuKanblK JXYKTY KOTOPreH MaMbluayiap, O€KeMAUKTH
ICENTOOe:

a) MpOKATTAJIraH, HIMPETUITEH JKaHa Kypama OONTTyy
(CKOTOpKYy  OBIIBIK  OOJNTTOpP MEHEH OalaHbIIITAPAbI
KOILTOTOH/I0) KECUJIUILITEPH MEHEH;

0) 4-myHKTKa bUIaBIK MaMbluaiap (KOTOpPKY OBIIIBIK
6onTTOopy Gap MaMbluaap/ibl KOLIIOTOHJIO)

1,1

1,045

6 TypyKkTyyaykTy odcenteene GepMalapIblH KbICBUITAaH
sreMeHTTepU (5KaOBIK TYTYKTYY KECHUJIMIITEP/ICH THIIIKAPHI)

0,95

7 Wiikemayynyry > 60 OypuTaH jxacajiraH KOMIIO3MTTHK
TaBp  KECWIMIIMHUH  LIMPEeTWIreH  (epmalapblHbIH
(TupeeuTep/ieH  Oamikachl) KBICBUITAH  HETM3TH  TOpP
AIIEMEHTTEPH

0,8

8 KaHTaMaHapI[BIH JKaHa HBINTApAbIH HIUPCTUIITCH ©30KTYY
KOHCTPYKIUAJIAPBIHJAAIBI TAPTYY SJICMCHTTCPH

0,95

9 DBekeMIUKTH 3CenTeej]l® CTAaTHKAIBIK JXYK KOTepyYydy
dbepmanapIpH JIEMEHTTEPH:

a) 1-myHKTKa BUIANBIK LIMPETHITEH e OONTTYyy
(>koropky Oekem OonTTOpy Oap KOHCTPYKIUsIapIaH Oarnka)
1oJ1 (pepManapbIHbIH KBICBUITaH 3JIEMEHTTEPH

6) 440 H/MM? re 4eHWHKH MHKeMIYYTYKTOTY GOIT
(depManapiarsl  KbICBUITaH TOp 3jeMeHTTepH (7-TyHKTKa
BLTANBIK)

B) 440 H/mMm? ubHanmyymarsl Gekemauru  Oap
OonTTOp/IOH  JKacasraH  (epManapIblH  Kepyy —KaHa
KBICBUITaH JIEMEHTTEPH

I') TIPOKAT K€ MIUPETHITeH KECUIUIITepru 0ap co3yydy
HIIEMEHTTEP

0,945

0,84

1,05

1,05

10 Tlpokarram xacairaH Oekemaeedy, IITaHTaiap,
Kalaasnap, KyJOHA0p

0,9
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/.1 — mabauyanvln asevl

KoHCTpyKIHATBIK 37IEMEHTTED Nmree maprrapsl Ko3hGULHUEHTH Ve

11 bup Oapabap ¢nanen xe Oupaei smec QuaHen
(uonypaak (naHeny MeHEH OCKUTHITEH) OypuTapblHAH
MEHKHHIMK TOPYO KOHCTPYKIMSUIAPBIHBIH KBICBUITAH TOP
AJIEMEHTTEPH:

a) KaiplmTapra oup (aaHeln MEHEH MIUPETYY ke Oypu 0,9

0OIOHYA KANTAITHIPBUITaH KU ke aHIaH Kol 00JIT MEeHEH
THUKE OEKUTHUJIET:

Kal9bUIall TOPAYH Kallaaaapbl, OMIOHI0H 371 YeKTell
Oerrepae OMPUKTUPHITEH TYWYHIOpY Oap y4 OypuTyy ke
KapbIM-THarOHAJIABIK TOPAYH THPOOUTOPY;

TEru3eNIOCTeH TYWYHAOPY Oap KaWubLiamn xe Y4 0,8
OypuTyy TOpAYH Kalllaalapbl, OLIOHJON 3Ji€ YeKTell

oerTepe OMPUKTUPWITEH TYWYHIOOPY ©Oap KapbIM-
JMArOHAJIBIK TOPYO;

. 0,75
0) Ty3 Kaiiplmrapra Omp Tekde, OuMp OOAT MEHEH

oekutmner (11, B-MyHKTyHIA  KOPCOTYJITOHAODPIOH

0aIKkackl), OMOH I0H 3J1¢ PacoHKA apKbLUTYy OCKUTHIICT; 0,7

B) Oup Oonrryy OailimaHsliTapel Oap TaTaan
KailybLIall TOp MEHEH

12 11-nynkrTa KOPCOTYJITOH KOHCTPYKLIHSIIBIK
AJIEMEHTTEPIU  KOUIMOroHao, ©Oup  (QuaHenm MeHEH
OEKMTUJITEH Kalrbl3 OypuTapiarbl KbIChbUITAH 3JIEMEHTTEp
(TeH sMec OypuTap YdYH KHUMHE (uiaHel] MEHEeH) *aHa Oup
OypduTaH »kacajraH kaimnaxk ¢epmanap, OUIOHAOW 3Jie Y4 0,75
OypuTyy TOpIyH Kallaajapbl. KOIIyHa OeTrepne
OMPUKTUPUITEH TYHYHAODPY 6ap MEUKUHIUK
KOHCTPYKIHMSJIAPBI, KaWbIITapra IIUPETYYJop ke Oypd
00IOHYA KAMralITBIPBUITaH 3KH JK€ aHJaH KeIl OOJTTop
MEHEH OCKUTUIITeH

CTaTuKanbIk KYKTy KeTepreH 285 H/Mm? re ueitmHkm
UUKEMAYYIYKTOry OOJIOTTOH ’KacajraH HeTH3rH TakTaiap,
KaJIBIH/IBITbI:

a) 40 MM yeiinH 1,2

0) 40ran 60 Mmmre YeinH 1,15

B) 60-80 MMJIeH KOTOPY 1,1

DckepTyyniep
1 Byn Tabnumana kepceTyndereH yuypaapaa ye = 1,0 aabIHBIIIBI KEpeK.
2 Nmree mapThIHEH KO3QQUIUEHTTEPH Ve < 1 Oup 1€ yuyp/a 3cenTee 1o ICKe aablHOAIIbI KepeK.
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J.2 -1 a0 nuia— balaHBIIITHIH UIITOO MIAPTTAPBIHBIH KOG DHUITMEHTTEPH Jb

Tyramyy uiiree

Tyramyy esredenykrepy mapTTapsl GakTopy ys

1 BonaTTop MEeHEH Kecyy kaHa MalJanioo Y4YH 3CENTeeepaery Ker

0oJT:
TaKTBIK KJIAaCChl A 1,0
TaKTBIK Kiaccrapbl B skana C, keHre caiblHOAraH 4YbIHAJIYY MEHEH 0,9

KOTOPKY Ky4

2 bup Oonrryy xaHa kemn Oonrryy, a = I,5d xana b = 2d Ooronua
MaiIaJloor0  HETU3/eNreH  OOJOTTOH  JKAacalraH KOHCTPYKTHBIYY
anementrepae, H/mm?:

285ke ueitun 0,8

285t1en 380re ueiinu 0,75

J1.2 Tabnunana kaObUT allbIHTaH OeIruiep.

@ — DIIEMEHTTUH YEeTHHEH YKaKbIHKbI TEIUKTHH 00pOOpyHa YeHHHKH KY4 OOI0HYA apajbIk;

b — Guppeii, TemukTepMH 60POOPIOPYHYH OPTOCYH/A;

d — 60T YUYH TEHIMKTHH THAMETPH;

DckepTyynep

1 Koaddrmmentrep 1 xxana 2 mo3. Oup 37e yaypaa SCKe aJbIHBIIIB KepeK.

2 TlocTo KOpCeTYIreHOepAYH OPTOCYHIArbl @ jkaHa b apamsikrap yuyH 2 skana 30-tabmuuaza y, kodpduimeHTH
CBI3BIKTYY MHTEPIIOJIIINS APKBUTYY aHBIKTAJIBIIIBI KEPEK.

Co3syJaran o0up Oyp4 Y4YyH HIITO6 IAPTTAPbIHBIH KO3(dUIIHEeHTH, 00JITTOP MeHeH Oup
TeK4Yere 0eKUTHJIET

OMrek mapThIHbIH (GaKToOpy Ye (2) GpopMya O0r0HYA KECUIUIITEPANH OEKEMIUTHUH ICENTOo/10
Oup KaTapra OpHOTYJraH OOJNTTOp MeHeH Oup ¢uaHerke OeKUTHITYYdy Oup OypuTapJaH 3JIeMeHTTepIn
OEKHUTYY JKepJepuH/e, TEMEHTTUH YETHHEH 5H KaKbIHIBIH O0pOOpyHa UeHMHKHU apajblKTap MEHEH
temwuk @ > 1,5 d sxaHa TemmkTepanH 0opOopIopyHyH opTocyHaarsl b > 2 d (Oyx xepzae d - 60nTTyH
temmruHAHE guamerpu) 380 H/MM? Te 4eWMHKH oTyy Kydy MeHeH TOMOHKY (opMyna OGoroHua
AHBIKTAIIBIIIBI KEPEK:

A

yc:al +0(2

(4.1)

MbIHJ1a An — OypUTYH Ta3a KECUJIUIINHUH asHTHI;
An1 — TEUIMKTMH Y€TH MEHEH IEepPOHYH OpTOCYHAarsl OypuTyH OCKHUTHITEH (IaHEIMHUH

KECHJIUII OOJTYTYHYH asHTHI;

a1 skaHa o2 J1.3 Tabnuianad aHeIKTaaraH KodGduiMenTrep 60aTTOpAy OpHOTYY oryHan 0,5b
KeM sMmec OypuTyH OykremyHe »xaHa 1,2d keM sMec Mambira 4eHHHKH apaibikta (Oyn skepie
b — OypuryH ¢uaHenuHuH Tyypacsl, d - OypuTyH AuameTpu OONT YUYH TEUIHK).

An, Ani kaHa 0 MaaHWJICPHH 3CENTOO/1® OH TEIIMK IHMaMETPHHUH TOJepaHTTyynyry d scke
QJIBIHBIIIBI KEPEK.

OJEeMEHTTHH YeTHHEH OONTTyH 60pOOpyHa YeWHMHKH apajibIKTarsl OMp OONTTYY KouUlyiaMmasap
yuyH 2d > a > 1,35d umree mapTeiHBIH K03(hdumeHTn j. (2) popmynana ToMeHKy Gpopmysia MEHEH
aHBIKTAJIAT:

1
y, = ,8(1,74—“” + 0,05]
(A 2)

meiHga f=1 a=2d;f=0,85a=1,5d xana a =0,65 6oronua a = 1,35d.
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DOMreK mapThIHBIH KOd()PUImeHTTepn
V¢, OYIT KOJIJIOHMOJIO OPHOTYJITaH ana 5 — mo3. [[.1 Tabmn. Oup s71e yaypaa 3cKe abiHOaT.

.3 —-T1abnuia— o1 xkaHa o2 KOAPPUITUESHTTEPU

KaTapnarst 60iTTOpIyH CaHbl YUYH 01 KaHa 02 MAaaHWUJIEPH
Koadduuent 5 3 4 5
o1 1,82 1,49 1,20 0,87
02 0,195 0,37 0,48 0,61
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E tupkemecu
Koy puumenrrep @b TYPYKTYYJIAyK YUYH YCTYHAAPABI 3CENTO6 YUYH

E.1 Dku cummerpusi ory O6ap | kecuMauk Hypiap y4yH @b KO3()OUIMEHTHH aHBIKTOO YYYH
TOMOHKY (hopMyiia 00r0HYA (1 KOAPPHUIIMEHTHH ICETITOO KEPEK:

2
o=y [ " ] -
=y L — | —
J X Ief Ry (E l)
Oyn xxepne y maanmiepu E.1 xana E.2 tabnuiiara butailbIk KaObUT JIBIHBIIIBI KEPEK.

E.l1 —Ta 61w a— \y HIH MaaHUJIepH

Nuunne 0. MAaHHJIEPUH/ETH ¥ YUYH GopMyIanap
KBICBLITAH Kaibim | Apansiktarsl | JKykren-
OCKUTYY CaHbI KYKTYH TYPY TOH Kyp 0,1<a<40 40 <a <400
aIIBIKYA YUYy
Bexutyycys ®oxycranran | XKoropky | w=1,75+0,090 | w=3,3+0,053a-4,510%?

OaastaHrag Temenky | w=5,05+0,090 | w=6,6+0,053a - 4,5 10752

Bup xambmra | JKoropky | w=1,6+0,08a | w=3,15+ 0,040 - 2,7 1002
6onymrypyn- | Tememky | w=3,8+0,080 | w=535+0,04a-27 10°a?

TOH
DKH Ke aHmaH | Kaajgarad kaamarag | w=2,25+0,07a | w=23,6+0,04a-3,5 -10°0?
aIIBIK ~ apaJIbIKThI
Ooupneii 6Genykrep-
re Oemyy
bupu oprono Oprtono w =175 w =175y
JKalramkaH Kaajarag
kBapranbiHaa | JKoropky w=1,14yn w=1,14yn
TONTOJTOH TemeHky w =16y w =16y
bup xansmra | JKoropky w=1,14yn w=1,14yn
Oenymrypyn- | TemeHnky w =13y w=13y1
TOH

DcKepTYY— V1 MAaaHUCHH apalbIKTa KBICBUITAH KaHbIII 9KK Ke aHJaH Kell OEKUTYY MeHeH y re Oapabap xaObin
AJIbIHBIIIBI KEPEK.

E2—-T1a6nuia— DKku cuMMeTpUs Ory 0ap Karyy KUPTH3HITeH KOMTAPBAYY KECHIIUII KOHCOIIOP
YUYH Vy K03 durmentrepu

KbIchiran KypayH OEKUTKHYTEPH JKOK
00JITOH y4yp/a \y YUYH kKaHa o
Kywryn Typy JKyxreinreH kyp MaaHI/IJ'IZpngI‘[JYI\-lI] (‘l{)o}{)Mynaﬂap
4<a<28 28<a <100
Konconayn asremma 6opOopiormi- Koropky y=1,0+0,16a v =4,0+0,05a
TypyJiraH TeMenky v =6,2+0,08u v =7,0+0,050
bup kanbmTa 6eaymTypyiarex Koropky W= 1'42\/5
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E.2 — mabnuyanvin asevi

Kbichuran kypayH OEKUTKHYTEPH JKOK
00JIroH y4dypaa y YUYH XKaHa o

XK
YKTYH TYPY Xykrenren kyp MaaHHIepH YIYH popMyIanap

4<a<28 | 28<a<100

DcKepTyy— Orepie KOHCOIIYH asrblH/Aa XKe y3yHAyry OOIOHYA TOPU30HTAIIBIK TETU3UKTE KbICBUITaH KypAyH
OexuTknuTepu Oap 0Oojco, Y KOIQGUUMEHTTEPH YCTYHKY OOIYTYHO JKYKTOJNTOH KOHIECHTpPAUMSUIAaHTaH JKYKTY
KOILUTIOTOHZO0, OEKUTKMYTEPH JKOK KOHCOJNb YYYH aHBIKTAIBIIIBI KEpeK. KOHCOJJAYH asArbIHIarsl Kypy, aHja
vy = 1,75y (y1 maanucuH E.1-tabnunanarsl 3ckepTYyre bUIaiibIK KaObLT allyy Kepek).

KYKTYH MYHO3YHO JaHa 0 MapaMeTpuHe jKapalla, ajap TOMeHKY (opMmynanap apKbUIyy
ICENTENYYre THUUIIL
a) MPOKAaT KOUITAaBp YYYH
2
p zl,mi('i] (E.2)
J,h
MBIHJIA lef — YCTYHIYH jk€ KOHCOIIyH OOJDKOIAYY Y3YHIYTY;
h — KeCcHJIMIITHH Kbl OUHUKTUTH;
Jt — Oypanma yuypyHIa KECHIMIITHH WHEPIUS MOMEHTH;
0) yu4 OapakTaH >kacajraH IIUPETHIITCH KOIITaBp YCTYyHIAp YYYH, OLIOHIOH 3Ji€ >KOTOPKY
OexeM OONTTOPAOTY KaibIll OaliaHbIITaphl Oap KOIITaBp yCTyHIAP YUYH
Ief t, i at®

1+
hb, bt}

a=8 (E.3)
KOpPCOTYJITOH JKepJie:

[IMPETHIITEH KOIITaBp YUYH:

t — MyOanapiH KaJTbIHIBITH;

bf sxaHa t1 — aNkak yCTYHAYH Tyypachl )KaHa KaJIbIHIBIThI;

h — Kyprap/bIH OKTOPYHYH OPTOCYHJIArbl apaJibIK;

a - emuemy 0,5h ke 6apadap;

KOTOPKY OekeM O0ITTOpAO Kailblil OaimaHbIITapbl 6ap KOMITaBpiaap YUYH:

t — myOanabIH KaJbIHBITBIHBIH JKaHa OCNIMH BEPTUKAJLYY OypUTapbIHBIH CYMMAchI;

bt— xyp GapakTapbIHBIH Tyypachl,

t1 — Oex Oyp4YyHYH TOPU3OHTAIIBIK TEKYSCHHIH JKaHa Kyp OapakTapbIHBIH KaJIbIHIBIKTAPBIHBIH
CYMMacHI;

h — xyp GapakTapbIHBIH TAaHArBIHBIH OKTOPYHYH OPTOCYH/IArbl apajibIkK;

a — 0en OypuyHyH BEPTUKAIIYY TeKYSCHHUH TYyYypPachl TOPH30HTAIIBIK TEKIYCHUH KaTbIH/IBITbIH
QJIBIM CaJITaH[a.

(30) popmynangarsl @p K03PPHUIMEHTUHUH MAaaHUCHH TOMOHKY/10M KaObLI anyy Kepek:

01< 0,85 yayH ¢b = ¢1; p1 > 0,85 ¢p = 0,68 + 0,21 1 yuyH, 6upok 1,01eH kem 3mec.

E.2 bup cummerpus ory Oap I xecumauk Hypaap yuyH (E.l-cypet) ¢p koadpduumentun
aHBIKTOO YUYH TOMOHKY (opMyiajapbl KOJJOHYY MEHEH @1 jkKaHa @2 KO3(PPHUIMEHTTEpHH 3CEnTeo

KepeKZ
fi Zhi, i

¢ =y (E.4)

Jx Tf Ry
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J, 2hh, E
J, 12 R

X

@, =y (E.5)

y

MbIH/Ia N1 — KECWIIMIITHH 00pAYK OOpOOpYHaH KblilJla ©HYKKOH KypAyH OTyHA YCHHUHKH apajbIk;
h2 — owon 311e, a3pIpaak OHYKKOH KypAyH OTYHa;
lef — (E.2) dpopmynanareigaii ajie MaaHUTe 33;
w — dhopmysa 60r0HYA dcenTenreH Ko HUIHECHT:

l//=D(B+\/BZ+C) (E6)

D, B xxana C ko3 unmentrepun E.3 xana E.4 TabnunanapsiHan aHBIKTOO KEPEK.

E.1 cypety — Uilyy yuypyHIa CHMMETPHUSHBIH OMp OTy MEHEH [-KeCUMUHUH cxemachl

E3-T1ab6numa— D xana C xoadpdunuenrrepu MmeHeH

benrymnery C koaddurrienTin
KOILITaBp-
X D
YRIYH TYPY nyy TaBpiyy N =1
n<0,9
ApanbIKTBIH OpTOCYHJ1a O0pOOpIIOLI TYpYyJIraH 3,265 0,330u 0,08260
Bup kaneinra GenymTypyirex 2,247 0,481 0,1202a
Taza uiniarex 4,315 0,101p 0,02530
E.3-rabnumaceinaa KaObUT albIHTaH OSITHIep:
2
J J. (3, +3,)( 1
n=—=— ; w=n(1-n)(9,87+al), mpmna ¢; = 0,385 M =L
Ji+J, J,J, h

Oyn xepme Ji kaHa J, KeCMMIMH CHMMETpHUSl OI'yHa KapaTa THEHICIYYJIYTYHO djkapaiia YOH jKaHa KHYHMHE
THIIKEJIEPIMH MHEPIUS MOMEHTTEPH;
a - (E.2) cdopmyna OoroHua aHBIKTallyyra THHMIL, MbIHIA OypaiMma y4ypyHIa KECUMIUH HWHEpUUs

momentn J, ZgZhitf’,

MbIHIA Dj skaHa tj — THemmenyyIyTyHe Kaparia KeCHHIU TY3YY49Yy OapakTapblH TYYpachl )aHa KaJBIHIBITEL & = 1,25 -
CUMMETPHUSHBIH OUp ory 6ap KomTaBp KecuM YuyH; & = 1,20 - TaBp KECHIUII YIYH
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E4—-T1a0nuna— B koddduneHtu

benymayn Kykreene B dpakropy
Juarpammacsl xKaHa
KYKTOO apajbIKTBIH OPTOCYHA oupneit Ta3a MMWIMILKH [1ai1a
KOJIJOHMOCYHYH TONTOJTOH 0eIYITYpYIreH KbLIaT

JKaUTallKaH KepH

T
-}- j 0 n p

|

T + 5-1 u-l p
1 L

b 1-5 I-p -B
L 1

I L -5 u B

E.4-tabnmnama kaObLT abIHTaH OSNTHIIEp:
0=n+0,734p; u = n + 1,1454;

b ) 14 B o072/ ) [lin—
p= {0,47 —O,OBSKF][1+ o 0,072( . j ]}(Zn 1

MbIHJa D1 — Kblillia @HYKKOH HYp KypIyH KEHIHIH;

n — 6enrunee E.3-rabnunanarsigai

0,9 <n < 1,0 6onron komraspyap yayH koagduuuentrep N = 0,9 60roH TaBpiaap y4yH >kaHa
n=1 Gosron xomTaBpyuap yuyH (E.6) popMynackiHaH ajbIHTaH MaaHUJIEPAUH OPTOCYHAATHI CHI3BIKTYY
WHTEPIOJISIINS KOy MEHEH aHBIKTAIIBIIIBI KEPEK.

KonuenTpanusnanran ke Oupaeil 6eaymTypysireH Xyk aHa o < 40 O0oNroH KomraBpiap
yuyH v ko3 dunmentrepus (0,8 + 0,004 o) keGeiTyy Kepek.

n > 0,7 xana 5 < le/b2 < 25 yuyn @2 xoaddurmentunnn maanucun (1,025 - 0,015 ler /b2)
Ke0eiTyY *xoimy MeHeH azaiitein, 0,95TeH ken aMec fien KaOblT alyy Kepek.

lef/b2 > 25 a3pipaak @HYKKOH KbICYy Kypiapbl O0ap YCTyHIap[a MaaHHJIEepre *oJ OephIIOeiT.
(30) popmynagarsl @p kodpGUIHMEHTTEpUHUH MaaHuiepu E.5-taGnuiara piaaiiblk KaObUT ajbIHyyTa
Tuiu, 6upox 1,010H ammooro TUHHUMI.

E.5—-T1a0nuua— ¢pko3pdunenrru

KoIchuiran kaifbI yayH @p KO3QPUIHEHTTEPH
(2 MAaaHHUCH
Ko0YpOOK OHYKKOH a3bIpaak OHYKKOH
02 <0,85 Pb= Q1 Pb= P2
n 1-n
¢2>0,85 o, = ¢1{0,21+ 0,68 x (; + p ﬂ ob = 0,68 + 0,21¢2
1 2

E.3 KanamgeiH kecwnumu Oap yCTYHAAp YYYH @b KOIPOUIMEHTHH CUMMETPHUSITYY
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KOIITaBpJIyy KECWJIMIINA Oap YCTyHIapAarblaii aHBIKTOO Kepek Oyn yuypaa, o maanunepu (E.2)
(dbopMysackl MEHEH SCENTENHIIN KEePeK, all AMH (1 JTUH dcenTenreH MaaHwiepu 0,7re keOeuTymymry
KEpeK.

(E.1) xana (E.2) popmynanapsinaarst J, Jy xana Jy MaaHuiIepy KaHal YUYH aJIbIHBIIIBI KEPEK.

IInacrtukanabik  gedopManuMsIapablH  OHYIYIIYH 3CKe  ajJyy MeHeH  00JioT
KOHCTPYKUIMSICHIHBIH 3JIEMEHTTEePHMHUH 0eKeMJANTHH 3¢enTeo YUYH K03 duuueHTTep

E.6 —Ta 6 auua— Kospduuuenrrep ¢(Cx), Cy, N

Benymayn 5 A, Koa¢ppunmentrun maanunepu
VDY OJIYMIYH JuarpaMMachl A, o(c) & n stz My = 0 1)
Y o4 Y 0,25 1,19
N | 0,5 1,12
1 s R 1,0 1,07 | 147 15
y A ’ 2,0 1,04
T4 0,5 1,40
) X e 1,0 1,28 20
f/ )
A
30,54, 2,0 1,18
1Y 4 0,25 119 | 1,07
-
0,5 1,12 1,12
3 1,0 1,07 1,19 15
2,0 1,04 1,26
0,5 1,40 1,12
1,0 1,28 1,20
4 2,0
2,0 1,18 1,31
a)2,0
5 - 1,47 1,47 0) 3,0
A, ¥y 0,25 1,04
| 0,5 1,07
6 o " 1,0 147 [ 112 3,0
0.54°, 054, 1,19
y 2,0

y
7 x—@— x i 126 | 1,26 15
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E.6 — mabnuyanvin asevt

benymnyx Doty MAYH AT paMMACH i Koaduumentrun maanunepu
TYPY A, c(cy) Cy n merEAa My = 0%)
Dy _4 9, 2) 3.0
x—:F —x ' _ 6) 1.0
. X X
8 ¥ _r. A, 1Y - 1,60 | 147
x:|1:x 1
D — ]TI; — X
1 ¥
a) 5) , 0.5 1,07 a) 3,0
4 X 1,0 112 6) 1,0
o "l"”“"‘ ‘L‘k:' - 1,60 119
| 054. ly>4,| 20

KOIIIIOT'OHOO.

OepuieT.

U My +0yayr n=15,n=2 xaHa 5, 6 Typy, aap yuyH N = 3 GONIroH 5, a THITETH OeIyMAepIy

DckepTyy— Ar/Ay apaisik MaaHWICPIUH KOA()OUIUCHTTEPHUH aHBIKTOOAO CHI3BIKTYY MHTEPIIOJSLUSATa HKOI
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K Tupkemecu

Kecyy ¢popMachIHBIH Taacup 3TYY4y # KO3pGUIHEHTTepH

XK.1-T1abnauna—nxoddpdunenrru

KP K4 53-01:2024

1 IerTu MaaHWJIepu
benxym- A 0<A<S A>5
JIIYH benymMayH kecunuim Ef o.l<m 5<
TYPY 0<m<s 5<m<20 ’<_5 m <
= 20
- -
1 | AR - &[ : 1,0 1,0 1,0
*
2 %}I § azs i 0,85 0,85 0,85
3 é_'{ - 0,75+0,02 1 0,75+0,02 4 0,85
. r 1,35-0,05m)-
RO N RV
L I’* “ -0,01(5-m) A
(1,45-0,05m)-
1025 0.016.m) 7 1,2 1,2
' (1,75-0,1m)-
5 10.5 0.02(6.m) 7 1,25 1,25
1,90-0,1m)- -
>1,0 _E) 02(6-m) )/T 1,4-0,02% 13
& - a
= . 1-0,3(5-m)2
6 #T_-;[j Hears - 77‘{ ( ) h } 15 75
Jl‘," )
9 - a
ST oy« _08L
A (s g P E;IJ-"‘ - 77{1—0,8%} 77{1 08 h} 775[1—0,8%}
o 4
(0,75+0,05m)+
0.25 +0.01(5-m) £ 1,0 1,0
4 ¢ . (0,5+0,1m)+
8 i, JiL 05 | L0026.m) 7 1,0 1,0
&54, -
0,25+0,15m)+
=10 (+o 03(5-m) ET Lo Lo
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K. 1 — mabnuyanvin asevi

# IeTH MaaHUJIEPH
benxym- A 0<A<ZS A>5
IYH benymayH nuarpaMmacst Ef 0l<m 5<
TYPY 0<m<5 5<m<20 ’<_5 m <
- 20
(1,25-0,05m)-
w4 @t Il | 05 Z 1.0 1.0
. S AN -0,01(5-m) 4
4 | (1,5-0,1 m)-
>1,0 = 1.0 1.0
-0,02(5-m) 4
0.5 1.4 1.4 1.4 1.4
SO AN 1.6-0.01- +
Piies il U0 gy B 1.0 - 1.6 135 1.6
10 g4, | -(5-m) A 0,05m
025 - 1.3+
20 | 1,8-0,02(5-m)4 1.8 0. 1nt 1.8
‘ff 4 s~y 1,45+0,04 1 Last
= 'E?:J' 0.5 ,45+0,04m .65 0,041 .65
T 1.8+
11 054, b,_z‘”"f ¥ ‘_I 1.0 1,8+0,12m 2.4 0.12x 2.4
as, T 454, T 15 | 2,0+-0,25m+0,1 4 - - -
2.0 | 3,04-0,25m+0,1 4 - - -
DckepTyyliep
1 5-7 OGenymaepyHyH kecwnuimd ydyH A; / Ay MaaHWIEpUH 3CenTooae (IAaHENTEPIUH BEPTUKAIIBIK
9JIEMEHTTEPUHUH AsTHTHI 9CKE aJbIHOAIIBI KEPEeK.
2 6-7-0enyKTOpaYH KeCHIHIIHN YUYH 7 5 Maanuiaepu As/ Ay Oupaell MaaHWIEPUHIETH 5-TUI YUYH 7 MaaHUICPUHE
6apabap KaOBLT aJBIHBIIIEI KEPEK.

K2 -1adbnm oI a— CI/IMMeTpI/ISI TCTU3AUTUHC JaJI KCJIICH MOMCHTTHH apakKeT TETU3JUTHHIC
TasgsK4daJapAblH

OOpOOpPIOH  THITIIKAPHI

KBICBIJII'aH

(KBICBIITAH-OYTYIYY)

TYPYKTYYJIYTYH TEKIIEPYY YUYH Qe KOIPIUIUEHTTEPU

Karyy

nyGanayy

136

[aprTyy CanplThipMaltyy SKCHEHTPUCUTET Mef MEHEH (e KO PULIMEHTTEPU

HUAKEMOYY-
YK

_ 0110250507510 125|15|175 |20 |25 |30|35| 40

A=2R,/E
0,5 967 | 922 | 850 | 782 | 722 | 669 |620 |577 |538 |469 |417 | 370 | 337
1,0 925 | 854 | 778 | 711 | 653 | 600 |563 |520 |484 | 427 |382 | 341 | 307
1,5 875 | 804 | 716 | 647 | 593 | 548 |507 | 470 |439 |388 |347 | 312 | 283
2,0 813 | 742 | 653 | 587 | 536 | 496 |457 | 425 |397 | 352 | 315 | 286 | 260
2,5 742 | 672 | 587 | 526 |480 | 442 |410 | 383 |357 | 317 | 287 | 262 | 238




K.2 — mabnuyanvin asevi
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Taprryy CanpluThIpManyy 3KCHEHTPUCHTET Met MEHEH (e KOIDOUIIHEHTTEPH

UHAKEMAYYIIYK

A=4JR,JE | 011]025/05|075| 10| 125 |15 |175|20|25]| 30 |35]|4,0
3,0 667 | 597 [520 [ 465 | 425 [395 [365 [342 |[320 [ 287 [260 |238 | 217
3,5 587 | 522 | 455 | 408 | 375 [350 |325 |303 |287 |258 |233 | 216 | 198
4,0 505 | 447 | 394 | 356 | 330 [309 |289 |270 |256 |232 |212 |197 | 181
4,5 418 | 382 | 342 | 310 | 288 | 272 |257 | 242 |229 | 208 | 192 |178 | 165
5,0 354 | 326 | 295 | 273 | 253 [239 |225 |215 |205 | 188 |175 | 162 | 150
5,5 302 | 280 | 256 | 240 | 224 [212 |200 |192 |184 |170 | 158 | 148 | 138
6,0 258 | 244 | 223 [210 [198 [190 |178 | 172 |166 |153 | 145 | 137 | 128
6,5 223 (213 | 196 | 185 | 176 |170 | 160 | 155 |149 | 140 |132 | 125 | 117
7,0 194 | 186 | 173 | 163 | 157 |152 |145 | 141 |136 |127 | 121 |115 | 108
8,0 152 | 146 |138 | 133 |128 |121 |[117 | 115 |113 |106 | 100 | 095 | 091
9,0 122 | 117 |112 | 107 |103 | 100 |098 | 096 |093 | 088 | 085 | 082 | 079
10,0 100 | 097 | 093 | 091 | 090 | 085 |081 | 080 |079 |075 | 072 |070 | 069
11,0 083 | 079 | 077 | 076 | 075 [073 | 071 |069 |068 | 063 | 062 | 061 | 060
12,0 069 | 067 | 064 | 063 | 062 [060 | 059 |059 |058 | 055 | 054 | 053 | 052
13,0 062 | 061 | 054 | 053 | 052 [051 | 051 |050 |049 | 049 | 048 | 048 | 047
14,0 052 | 049 | 049 | 048 | 048 | 047 | 047 | 046 |045 | 044 | 043 | 043 | 042

K3 -T1abnam Ioa— CI/IMMeTpI/IH TErU3AUTUHEC JaJI KCJIITCH MOMCHTTHH apakKCT TCTU3IUTMHIC

00pOOPAOH THIIKAPKBI KbICBUITAH (KBICBUITAH HHWIYY4y) OTYY4y TasKdajapIblH TYpPYKTYYJIyr'yH

TEKIIEPYY YUYH Qe KO3pPUIMEeHTTEpH

[aprTyy (e KO3(pPUIMEHTTEPH CATBIITHIPMATYY IKCHEHTPUCUTET M-7e Oepuiren e

KBICKApPThIITaH

MAKCMAYYAYK 1 01 [025| 05 [075 |10 | 125 | 1,5 | 175|20 |25 |30 35| 40
j_’ef = ﬂ’ef Ry / E

0,5 908 | 800 | 666 | 571 | 500 | 444 | 400 | 364 | 333|286 | 250 | 222 | 200

1,0 872 | 762 | 640 | 553 | 483 | 431 | 387 | 351 | 328|280 | 243 | 218 | 197

15 830 | 727 | 600 | 517 | 454 | 407 | 367 | 336 |311 | 271|240 | 211|190

2,0 774 | 673 | 556 | 479 | 423 | 381 | 346 | 318 | 293 | 255 | 228 | 202 | 183

2,5 708 | 608 | 507 | 439 | 391 | 354 | 322 | 297 | 274|238 | 215|192 | 175

3,0 637 | 545 | 455 | 399 | 356 | 324 | 296 | 275 | 255|222 | 201 | 182 | 165

3,5 562 | 480 | 402 | 355 | 320 | 294 | 270 | 251 | 235|206 | 187 | 170 | 155

4,0 484 | 422 | 357 | 317 | 288 | 264 | 246 | 228 | 215|191 | 173 | 160 | 145

4,5 415 | 365 | 315 | 281 | 258 | 237 | 223 | 207 | 196 | 176 | 160 | 149 | 136

5,0 350 | 315 | 277 | 250 | 230 | 212 | 201 | 186 | 178 | 161 | 149 | 138 | 127

55 300 | 273 | 245 | 223 | 203 | 192 | 182 | 172 | 163 | 147 | 137 | 128 | 118

6,0 255 | 237 | 216 | 198 | 183 | 174 | 165 | 156 | 149 | 135 | 126 | 119 | 109

6,5 221 | 208 | 190 | 178 | 165 | 157 | 149 | 142 | 137 | 124 | 117 | 109 | 102

7.0 192 | 184 | 168 | 160 | 150 | 141 | 135 | 130 | 125|114 | 108 | 101 | 095
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K. 3 — mabnuyamnsin asevi

[TaptTyy Qe KOO DHUIMEHTTEPH CATBIIITHIPMAITYY SKCIIEHTPUCUTET M- OepUiTeH Ie

KBbICKapThLI-
rad UiKeM-

AYYIYK 01 (025 05 075 | 10 | 125 | 15 |175|20|25|30]|35]4,0
j’ef = /?’ef Ry / E

8,0 148 142 | 136 | 130 | 123 | 118 | 113 | 108 | 105 | 097 | 091 | 085 | 082

9,0 117 114 | 110 | 107 | 102 | 098 | 094 | 090 | 087 | 082 | 079 | 075 | 072

10,0 097 094 | 091 | 090 | 087 | 084 | 080 | 076 | 073 | 070 | 067 | 064 | 062

11,0 082 078 | 077 | 076 | 073 | 071 | 068 | 066 | 064 | 060 | 058 | 056 | 054

12,0 068 066 | 064 | 063 | 061 | 060 | 058 | 057 | 056 | 054 | 053 | 050 | 049

13,0 060 059 | 054 | 053 | 052 | 051 | 050 | 049 | 049 | 048 | 047 | 046 | 045

14,0 050 049 | 048 | 047 | 046 | 046 | 045 | 044 | 043 | 043 | 042 | 042 | 041

K4 —1ab6nuuna— Tagkuamap ydyH cajblITHIPMANyy SKCIEHTPHUCHTETTEDP Mef OepuireH
HIAPHUPJIUK YUTaAPhI

M, Bepuiiren caiplThIpMa SKCIICHTPUCUTET Mef MEHEH Mer1 Oapadap
M, 0,1 0,5 10 | 15 2,0 3,0 4,0 50 | 7,0 | 10,0 | 20,0

0,10 | 0,30 [ 0,68 | 1,12 | 160 | 2,62 | 3,55 | 455 | 6,50 | 9,40 | 19,40
0,10 | 0,17 { 0,39 | 0,68 | 1,08 | 1,80 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
0,10 | 0,10 | 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 460 | 7,40 | 17,20
0,10 | 0,10 | 0,20 | 0,28 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 | 15,40
0,10 | 0,10 (0,10 | 0,20 | 0,25 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
0,10 | 0,10 | 0,20 | 0,20 | 0,20 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
0,10 | 0,10 | 0,20 | 0,20 | 0,10 | 0,70 | 0,10 | 0,10 | 050 | 1,70 | 9,50
0,10 | 0,31 [ 0,68 | 112 | 160 | 2,62 | 3,55 | 455 | 6,50 | 9,40 | 19,40
0,10 | 0,22 [ 0,46 | 0,73 | 1,05 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
0,10 | 0,17 | 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 460 | 7,40 | 17,20
0,10 | 0,14 | 0,32 | 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
0,10 | 0,10 [ 0,26 | 0,41 | 057 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
0,10 | 0,22 | 0,32 042 055 | 09 | 1,10 | 135|220 3,50 | 10,80
0,10 | 0,32 [ 0,70 | 1,12 | 1,60 | 2,62 | 3,55 | 455 | 6,50 | 9,40 | 19,40
0,10 | 0,28 [ 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
0,10 | 0,27 | 0555|084 | 1,15 | 1,75 | 2,43 | 3,17 | 480 | 7,40 | 17,20
0,10 | 0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
0,10 | 0,25 [ 0,52 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
0,10 | 0,28 | 0,52 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
0,10 | 0,32 | 052 | 0,78 1,10 | 1,55 | 190 | 2,60 | 3,75 | 5,50 | 13,00
0,10 | 0,40 [ 0,80 | 123 | 168 | 262 | 3,55 | 455 | 6,50 | 9,40 | 19,40
0,10 | 0,40 (0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
0,10 | 0,40 | 0,77 | 1,27 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
0,10 | 0,40 | 0,75| 1,23 | 155 | 2,30 | 3,05 | 3,80 | 530 | 7,60 | 17,50
0,10 | 0,40 [ 0,75| 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
0,10 | 0,40 | 0,75| 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 16,50
0,10 | 0,40 | 0,75]110) 140 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 16,00

. A
MBIHIA My =71 — —

N W

c

9
I
&

~NOoO OB~ WNRPNOODWNRERP|NOORWNRERENOUOTR, WON -
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KomraBpJiap kana taBpJjap Y4YH Cmax Kod(ppunuenTrepu

XK.1 Cummetpusiabia 6up ory 6ap komraBp YuyH (XK.1-cyper) Cmax ko dummenTiua Gpopmyna
00I0HYA ICETITOO KEPEK

2
G =2 1+5B+\/(1—5B)2+16(ax—ehxj OK.1)
7

MmbiHga ox = (hy J1 - h2 J2)/(Jy h);

ex :WX — o3 Oenrucu MeHEH ajbIHraH X-X Or'yHa KapaTa KbICYY KYYYH KOJJOHYYHYH

skcueHTpucuteTr (cypet XK.1 ex“miroc” 6earucu MeHEeH KOPCOTY/ITOH);
h — xyps1apabIH OKTOPYHYH OPTOCYH/IArbl apajbiK;

_899: 9156 2
3 Ah

2,

2
ﬂ'y

B=1+

0=4p/ L.

by xepae Ji1, J2 — y-y oryHa casplUThIpMaIyy YOH aHa KHUMHE TUIIKEIEePAUH UHEPLHUS MOMEHTH;
p= (JX + Jy)/(Ah2)+af;
Jtxana f— E.3; E.4-tabnunana kentupuiareH popMyiajgap MEHEH aHBIKTAJITaH MaaHUJIep.

K.2 TaBp kecuIUIITEPH YUYH Cmax KO3 GUIIMEHTUHUH MaaHucu Ji acenteene J2 = 0, omon o
ane bz = 0 xxana t2 = 0 (OK.1-cyper) anyy MeHeH KOLITaBp KECUITUIITEP aHBIKTAIIBIIIBI KEPEK.

v

p et
. N

't_ r——
a
F R . e . ]
-
< !
[
I =
- et —

XK.1-cypet — bop6opaoH ThIIIKaph! KbICYYAarkl CHMMETPUSIHBIH OUp Ory 6ap KOIITaBpAbIH
CXeMachl
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N Tupkemecn

Bop6opayk, 60pOOpIOH THIIIKAPBI KbICHLJITAH KAHA KbICHIJITAH HANJIYY41Y 3JIEMEHTTEPANH
TYPYKTYYJYT'YH 3CeNTo6 YUYH ko3 dunueHTrep

MamMmbIyajapabIH 101000pAYK Y3YHAYTY Y4YH K03 PHuMeHTTepAN AaHBIKTOO
bup srantyy THiakeaep

V3yunyktyH sddexrtunyy kodddurmmentrepu (o Oup OacKbpIYTYy MaMbIYaHBIH TOMOHKY

N I J
21 xaHa YOHJIYTY Q, = I—Z 1
1

0eJyTy YUyH KaTbIIIbIHA Kapaiia KaObUl aJbIHBIIIBI KepeKk N =

il 3.
(mbiaza Ji, J2, 11 ,l2 — THemIenyynyryHe xapaiia MaMbI9aHbIH TOMOHKY XKaHa KOTOPKY OOIYMIOPYHYH
F+F
KECHJIMIIIMHUH WHEePIMS MOMEHTTEpH kaHa y3yHaykrapsl (M1.1-cyper) xana [ = 1F—2;
2

—»
N.1-cypet — bup 6ackbuTyy MaMblua AuarpaMmachl
YCTYHKY arbIHja, 34 KaHaai 6ekurkuucus M.1-rabnumara putaitbik
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Nl-1abnuma — bomkoonayy y3yHAYKTYH KO3(DPHUIMEHTTEPH L4 )KOTOPKY OOIT y9y MEHEH OUp O0acCKbIUTYy MaMbldaiap YUYH

KP K4 53-01:2024

41 YIYH N Ko3hUIeHTTepu

Ocen-
TOO CXe- | 01
Machl 01,02 03 {0405 06 |O7]08|09] 10 (12|14 |16 18| 20 |25 |50 10,0]20,0
0 (20| 20 | 20|20 20120 120 | 2020 | 20| 20 |20 |20 |20|20| 20 |20 | 20| 20 | 20
o l':: 0,2 120|201 202|203 |204 |205206|206|207208| 209 (210]|212]|2,14|215| 2,17 | 2,21| 2,40| 2,76 | 3,38
04 120] 2,04 208 | 211 (2,13 |2,18 |2,21 |2,25|2,28 |2,32| 2,35 (2,42 |2,48|254|260| 2,66 | 2,80 - - -
= 06 (20| 211 {220 | 2,28 |2,36 | 2,44 2,52 |2,59 |2,66|2,73| 2,80 |2,93|3,05]|3,17|3,28| 3,39 - - - -
R 08 [2,0] 2,25 |2,42 | 256 |2,70 | 2,83 2,96 |3,07 |3,17|3,27| 3,36 |3,55|3,74| - - - - - - -
F,f+F_ 10 (3,0 2,50 (2,73 | 2,94 (3,13 |3,29 |3,44 |3559 |3,74 3,87 | 4,0 - - - - - - - - -
| 15 |40 3,43 |3,77 | 4,07 |4,35 |4,61|4,86 |505| - - - - - - - - - - - -
20 |50 444 |490 | 529 |567 6,03 - - - - - - - - - - - - - -
25 [6,0] 555 6,08 | 6,56 |[7,00 | - - - - - - - - - - - - - - -
3,0 30| 665 |7,25 | 7,82 - - - - - - - - - - - - - - - -

YCTYHKY y4y aiJlaHyyTa KapIbl OeKeMICNITeH )KaHa aHbIH 3PKUH JKBUTIBI KETYY MYMKYHYYIIYTY MeHeH — 1.2 Tabimiara putaibik.
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N2 -T1abnuua— DcentenreH y3yHAYK KOXPPUIMEHTTEPH i KOTOPKY Oomn yuy Oap Oup OAcKeUTYy Mambldaiap YYYH, ailflaHyyra Kapiibl raHa
KaMChI3JIaJITaH

U1 YIYH N kKodppunmenTrepu

Dcentoo o
CXEeMachl ! 0 0,1 0,2 0,3 0,4 05 |0,6 o7 1080910121416 18| 20 | 25| 5,010,0| 20,0

0 |20(192 |18 |180 (1,76 |1,70 |1,67 1,64 (1,60 (1,57 (1,55 1,50 1,46 1,43 1,40 [1,37 (1,32 1,18 1,10 |1,05
\F. 02 |20(193 | 187 |182 |1,76 |1,71 (1,68 1,64 (1,62 (1,59 (1,56 1,52 1,48 1,45 1,41 [1,39 1,33 1,20 1,11 | -
Bl 04 (20194 | 188 (183 (1,77 (1,75 |1,72|169 (1,66 {162 (1,61 [1,57 1,53 [1,50 1,48 |1,45 [1,40 | - - -
=~ |F 06 (2019 |191 |186 (183 |1,79 (1,77 |1,76 (1,72 1,71 1,69 1,66 |1,63 (1,61 |1,59 | - - - - -
08 (20197 | 194 (192 |19 (188 (1,87 |186 (1,85 (1,83 (1,82 |1,80 (1,79 | - - - - - - -

> 1,0 [2,0(200 | 200 (200 [200 200 (200|200 2,00 200 200 | - |- |- |- | - |- |- |- |-
15 (201212 | 225 [233 238 (243 (248252 | - |- |- |- |- |- |- | - |- |- |- /|-
FslFy 20 [20(245 | 266 |281 (291 (300 | - | - |- |- |- |- |- |- |- |- |- |- /1]-"/]-

25 [25(294 317 |334(350 | - | - | - |- |- |- |- |- |- |- "|- |- "|-/1-"/1-
30 (30343 [370 (393 [412 | - | - | - |- |- |- |- |- - - |- |- |-1]-

Afnanyyra KapIibl MIATHUTYY e OEKUTHIITeH CTallMOHApABIK YCTYHKY Y4y MEeHEH K03()(DUIIMEHTTUH MaaHWIEPH L1 MaMblYaHbIH TOMOHKY OeIyry
Y4YH popMyJia MEHEH aHBIKTAJIBIIIBI KEPEK

2 2
_ \/L(ﬁ—l)
SRR
n.1)
MbIHJA L2 — F1 = 0 6010HYa TOMOHKY THIKEHUH OOJDKOIAYY Y3YHIYTYHYH KO OHUIMEHTH;
11 — F2 = 0 601roH TOMOHKY TUIIKECHHHUH OOJDKOJIYY Y3YHAYTYHYH KO3 (DUIIUEHTH.
Koo duumenTTnn maaHwnepu fa1 aHa 12 KaOBLT ajbIHBIIBI KEPeK: MAPHUPIUK TAasHTaH YCTYHKY ydy MeHeH M.3-tabnwiara butaifbIk.,

CTallMOHAPJIbIK YCTYHKY ydy aiaHyyra kapmibl OexempuenreH - M.4-tabmunara bputaiblk. Y3yHAYKTYH 3¢ (deKTuBayy KodQpQUIMEHTTepH L2 OapIbIK
ydypiapaa MaMbIYaHbIH KOTOPKY O6IyTy YUyH (OopMyJia MEHEH aHBIKTAJIBIIIBI KEPEK

p2=p /o <3 . 2)
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N.3—1 a6 nuua— bup 6ackeraTyy MaMbIdaiap Y9yH (12 JKaHa p11 3CENTENreH Y3YHAYK ko uimuentrepu

KP K4 53-01:2024

Dcenreo J, (12 xaHa u11 kospounuentrepu |z / 11 ne
cXeMachl \]_1
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 09 | 10 1,2 1,4 1,6 1,8 2,0
Koadpdummentrepn w2
F,
,._*_QE 004 | 1,02 | 184 | 225 | 259 | 2,85 3,08 | 324 | 342 | 3,70 | 400, 455 | 525 5,80 6,55 7,20
= u 006 | 091 | 147 | 193 | 2,26 | 2,57 2,74 | 290 | 3,05 | 3,24 | 3,45| 3,88 | 4,43 4,90 5,43 5,94
008 | 086 | 131 | 1,73 | 205 | 231 249 | 2,68 | 2,85 | 3,00 | 3,14| 3,53 | 3,93 4,37 4,85 5,28
=~ || 0,1 0,83 | 1,21 | 157 | 195 | 214 233 | 2,46 | 260 | 2,76 | 291| 3,28 | 3,61 4,03 4,43 4,85
0,2 0,79 | 098 | 123 | 146 | 1,67 1,85 | 2,02 | 2,15 | 2,28 | 2,40| 2,67 | 2,88 3,11 3,42 3,71
- 03 | 0,78 | 090 | 1,09 | 127 | 144 | 160 | 1,74 | 1,86 | 1,98 | 211| 235 | 251 2,76 | 2,99 3,25
'F 0,4 0,78 | 0,88 | 1,02 | 1,17 | 1,32 1,45 | 158 | 169 | 181 | 1,92| 214 | 231 2,51 2,68 2,88
0,5 0,78 | 0,86 | 0,99 | 1,10 | 1,22 1,35 | 1,47 | 1,57 | 1,67 | 1,76| 196 | 2,15 2,34 2,50 2,76
1,0 0,78 | 0,85 | 092 | 0,99 | 1,06 1,13 | 1,20 | 1,27 | 1,34 | 1,41 154 | 1,68 1,82 1,97 2,1
Koadpunuentrepu pa1

0,04 067 |067 083 1,25 | 143 1,55 1,65 | 1,70 | 1,75 1,78 | 1,84 | 1,87 1,88 1,90 1,92
0,06 0’67 0’67 081 [1,07 | 1,27 1,41 1,51 |1,60 | 1,64 1,70 | 1,78 | 1,82 1,84 1,87 1,88
0,08 0167 0167 0,75 10,98 | 1,19 1,32 1,43 | 151 | 1,58 1,63 | 1,72 | 1,77 1,81 1,82 1,84
0,1 0’67 0’67 0,73 1093 | 111 1,25 1,36 [1,45 | 1,52 157 | 1,66 | 1,72 1,77 1,80 1,82
0,2 0167 0167 0,69 |0,75 | 0,89 1,02 1,12 | 1,21 | 1,29 1,36 | 1,46 | 1,54 1,60 1,65 1,69
0,3 0’67 0’67 0,67 |0,71 | 0,80 0,90 0,99 1,08 | 1,15 1,22 | 133|141 1,48 1,54 1,59
0,4 0167 0167 0,67 |0,69 | 0,75 0,84 092 1,00 | 1,07 1,13 | 1,24 | 1,33 1,40 1,47 1,51
0,5 0’67 0’67 0,67 |0,69 | 0,73 0,81 0,87 |0,94 | 1,01 1,07 | 1,17 | 1,26 1,33 1,39 1,44
1,0 ' ' 0,67 |0,68 | 0,71 0,74 0,78 0,82 | 0,87 091 | 0,99 | 1,07 1,13 1,19 1,24
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N4 —-1tabnuma — Y3yHaykryH kodpumuenTrepn (12 )kaHa (11 Oup 0acKeIUTyy Mambldaliap YIYH TYPYKTYY JKOTOPKY ydy Oap, ailiaHyyra KapIibl
KaMChI3JIaJITaH

Dcenreo J, w12 xkana 1 kodburmentrepu o /11 ne
CXeMachbl J, 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Koaddurnmenrtrep ui2

0,04 | 0,78 | 1,02 | 1,53 1,73 2,01 2,21 2,38 2,54 2,65 285 | 3,24 | 3,70 4,20 | 4,76 5,23
0,06 | 0,70 | 0,86 | 1,23 1,47 1,73 1,93 2,08 2,23 2,38 249 | 2,81 | 3,17 3,50 | 3,92 4,30
0,08 | 0,68 | 0,79 | 1,05 1,31 1,54 1,74 1,91 2,05 2,20 231 | 255 | 2,80 311 | 345 3,73
01 |067 [076 | 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 | 2,40 | 2,60 2,86 | 3,18 3,41
02 |064 (0,70 | 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 | 192 | 211 2,28 | 2,45 2,64
03 |062 [068 | 0,74 0,85 0,95 1,06 1,18 1,28 1,39 1,48 | 1,67 | 1,82 19 | 2,12 2,20
04 |060 (066 | 071 0,78 0,87 0,99 1,07 1,16 1,26 134 | 150 | 1,65 1,79 | 1,94 2,08
05 |05 [065 | 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 | 1,39 | 1,53 1,66 | 1,79 1,92
1,0 | 0,55 | 0,60 | 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 | 1,10 | 1,20 1,30 | 1,40 1,50

Koadpunmentrep p11

0,04 |066 | 068 |075 |094 | 1,08 1,24 1,37 1,47 1,55 164 | 1,72 | 1,78 | 181 1,85 1,89
0,06 |065 | 0,67 |068 |0,76 | 0,94 1,10 1,25 1,35 1,44 1,50 161 | 169 | 1,74 1,79 1,82
0,08 (064 | 066 | 0,67 | 0,68 | 0,84 1,00 1,12 1,25 1,34 1,41 153 | 1,62 | 1,68 1,75 1,79
01 |064 | 065 |065 |065 | 0,78 0,92 1,05 1,15 1,25 1,33 1,45 | 1,55 | 1,62 1,68 1,71
02 |062 | 0,64 |065 |0,65 | 0,66 0,73 0,83 0,92 1,01 1,09 1,23 | 1,33 | 1,41 1,48 1,54
I 03 |060 | 0,63 |0,64 |0,65 | 0,66 0,67 0,73 0,81 | 0,89 094 | 109 | 1,20 | 1,28 1,35 1,41
04 1058 | 0,63 |0,63 | 0,64 | 0,64 0,66 0,68 0,75 | 0,82 0,88 1,01 | 1,10 | 1,19 1,26 1,32
05 |057 | 061 |063 |064 | 0,64 0,65 0,68 0,72 | 0,77 083 | 094 | 104 | 112 1,19 1,25
10 |05 | 0,58 |060 |0,61 | 0,62 0,63 0,65 0,67 | 0,70 0,73 | 0,80 | 0,88 | 0,93 1,01 1,05
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KM ITANTYYy TYPKYKTOP

V3yHnyKkTyH 3¢ dexTuBayy kodhHuueHTTepu 1 KU O0acKbIYTYy MaMbIYaHbIH TOMOHKY OOIyTy
yuayn (M.2-cyp., a) Tabnuiana KeATUPWITeH YCTYHKY y4yHa OekuTyy mapTrapbiaga WM.5 dopmynackr
MEHEH aHBIKTAJIBIIIBI KEPEK

10 = \/ﬂnuzml +(ﬂ2ﬂ2m2 +ﬂ2m3X1+52)2‘]1/‘]1m
=
1+ 8+ B, (1.3)

MBIHAQ fim1, Mm2, Um3 — TaOnuiara bUIAMBIK aHBIKTANTaH kKodddunuentrep. U.2, 6, 6, o; -
CYpeTTepyHIery nuarpammaiap 0oroH4Ya Oup OacCKbIYTYy MaMbluajiap YUYH;

P=F1lF3; 5 =F2/F3;0 = 2/ |y

Fi, F2, F3 — Tenkuurep maiima OOJNITOH Kepiep/ie jkKaHa MaMblYaHBIH YCTY JKarblHIa THEIICITYY
TYPI® KOJJIOHYIYY4Y y3yHIyKTarel Ky4rep;

Jmi — hopmysa Goronua aHbikTaNyy4uy 1 skaHa |2 kecummepu yuyH WHEPIMsS MOMEHTHHUH OPTOYO
MaaHHUCHU

CJl+ 3,0

- (11.4)

ml

Jm2 — popmyna GoroHua aHbIKTaNyydy |2 *KaHa |3 kKecuMaepu yayH HHEPIMS MOMEHTHHUH OPTOYO
MaaHUCH

J,l, + 3,1,
m2 — | | (I/I5)
2 + 3
J1, J2, J3 — KecumiepIvH UHEPLIMS MOMEHTTEPH
l;, I, I3 — Tuemenyynyryne kapamia MaMblYaHbIH TOMOHKY, OPTOHKY JKaHa IOTOPKY
0eIyMIOPYHYH Y3YHIYTY.
a ] 8 e
Fy ‘ kK
wt
Fl =" F?‘hF, 3
|
+ I
o ml
- -
+ "filil + 'rnll
— -
- - h
-
I
7777 77777 77777 777777

N.2-cypety — TemeHky (6), opTo (8) sxaHa xoropky () F1, F2 xxana F3 kyurepy KoimoHyIrana sKu
0ackpIuTyy (a) kaHa Oup O6AaCKbIUTYy MaMbIYaHbIH (0, 6, 2) CXEMAChl JKaHa MAapTTYy KYK JuarpaMMaiapbl
THEILeNYYIYTYHe XkKapaiia 0erymaep
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D¢ dexktuBayy y3yHAYK KOO(QPHUIMEHTHHUH MAaaHWICPH L2 Y3YHIYTYHYH OPTO KECHJIUIIN YYYH
(dopMyia MEHEH aHBIKTAJIBIIIBI KEPEK

2=l o2 (11.6)

a >pPeKTHBAYY Y3YHAYK KO3(DPHUIHUECHTTEPH L3 Y3YHAYKTATbI 5KOrOPKY KecuM YuYH |3 - popmyina
OoroHua

ps=p/o3<3 (N.7)

MBIHJA O, = L LR +F)
’ Il JZ(F1+F2+F3)

N5 —-T1abnwuuna— Almanyyra Kapibsl OEKeMIENTeH YCTYHKY y4y Oup OacKeuTyy Mamblyaiap Y4YH
ACENTeNreH Y3yHAYK KOADUIUEHTTEPH Lm1, Um2, Um3

Koaddurnmentrun Mmaanunepu
HMm1 ‘ Mm2

bexutyy maprrapsi Hm3

JKOT'OPPKY asrbl

JKYKTOPIYH aCThIHAA

yCTyHIap N.2, 6 — cyperyHne N.2, 6 — cyperyHe N.2, 2 — cypetyHe
BIJTAUBIK BIJTAUBIK BIJTAUBIK
ums= pa (- 1.2
TabnuIara butabIk
OpKuH um=2,0 1m2=2,0 MBIHJIA
S R P
S P PR VAN
MUm1= pa Um2= 1 Ums= pa2 (uao- N.2

AliaHyyra Kapuiel raHa

(u1- N.2 Tabnunara putaiflbik o1=0 60r0HYA)

TabauIara bUIalbIK

MBIHIA
OECKUTUIITEH
|3 ‘Jml
a, = )
S TSN O VO
1Th 3

bexuTtunren, mapHupayy

Mm1= H11

Mm2= H11

(w11 - N.4 Tabnuiara putaiibIk)

1m3= 12 (u12-1.3-
TabIMIAra bUIAHBIK)

Typykryy, ailmanyy
KapIbl KOProJIrOH

Mm1= H11

Mm2= H11

(111 - V.4 Tabnunara puTaifbIk)

um3= a2 (u1o- N.4-
Ta0IuIara bIIaibIK)
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N6 —1abnuina— Typykryy KeCUIUIITETH MaMbUIAPJBIH KaHA KabaT TEeKUYEIepAHH OJI000PIyK
Y3YHIYTYH aHBIKTOO YUIYH [ KO3 PHIIUEHTTEpH

bexuryy . - ” fu fo
; = = {
cXemachl i I
| \ ' [ i /
JKaHa | | / I / i
/ / /
KYKTYH _ J, o5
TYPY
U 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

N.7—-T1a6nuna— Kodppumuenrrep ¢ 60pOOPAOH KBICHUITaH 3JIE€MEHTTEPANH Y3yHYHAH HANITHIIH

Wiikem- DcenTrK KapIIbUIBITEI 6ap 00JIOT 3NIEMEHTTEPU YUYH ¢ K03 duimentrepu
AYYITYK Ry, H/Mm?
A 200 | 240 280 320 | 360 | 400 | 440 | 480 520 | 560 600 640

10 988 | 987 985 984 | 983 | 982 | 981 | 980 979 | 978 977 977
20 967 | 962 959 955 | 952 | 949 | 946 | 943 941 | 938 936 934
30 939 | 931 924 | 917 | 911 | 905 | 900 | 895 891 | 887 883 879
40 906 | 894 | 883 873 | 863 | 854 | 846 | 839 832 | 825 820 814
50 869 | 852 836 822 | 809 | 796 | 785 | 775 764 | 746 729 712

60 827 | 805 785 766 | 749 | 721 | 696 | 672 650 628 608 588

70 782 | 754 724 687 | 654 | 623 | 595 | 568 542 518 494 470

80 734 | 686 641 602 | 566 | 532 | 501 | 471 442 | 414 386 359

90 665 | 612 565 522 | 483 | 447 | 413 | 380 349 326 305 287
100 599 | 542 493 448 | 408 | 369 | 335 | 309 286 267 250 235
110 537 | 478 427 381 | 338 | 306 | 280 | 258 239 223 209 197
120 479 | 419 366 321 | 287 | 260 | 237 | 219 203 190 178 167
130 425 | 364 313 276 | 247 | 223 | 204 | 189 175 163 153 145
140 376 | 315 272 240 | 215 | 195 | 178 | 164 153 143 134 126
150 328 | 276 239 211 | 189 | 171 | 157 | 145 134 126 118 111
160 290 | 244 212 187 | 167 | 152 | 139 | 129 120 112 105 099
170 259 | 218 189 167 | 150 | 136 | 125 | 115 107 100 094 089
180 233 | 196 170 150 | 135 | 123 | 112 | 104 097 091 085 081
190 210 | 177 154 136 | 122 | 111 | 102 | 094 088 082 077 073
200 191 | 161 140 124 | 111 | 101 | 093 | 086 080 075 071 067
210 174 | 147 128 113 | 102 | 093 | 085 | 079 074 | 069 065 062
220 160 | 135 118 104 | 094 | 086 | 077 | 073 068 064 060 057

Dckepr1yy-— Tabmuuanars: ¢ xospdunrentrepuanH maanuiepu 1000 scere keOeHTYITOH.
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K Ttupkemecu

KbichbuIran kaHa TapTbLIYyy4y 3J1eMeHTTePANH IH KOTOPKY HMiiKeMayYayry

K.1 —T1a0nuua— Kbeicbulrad 35IeMEHTTEPAMH 3H )KOIOPKY MHKEMAYYJIYTY

KOJIJIOHYJIYIIly KEPEK).

Ksicbuiran
AIIEMEHTEPINH
KoHCTpYKIHMSATIBIK IIEMEHTTED
9H JKOTOPKY
UHAKEMAYYIYTY

1 Tupeeuy peaxuusiapasl 6TKOPYY4y Kypiiap, THpeeu Kaliajap jkaHa
KabaT Tekuenep/e:

a) Owmitmkturu 50 Mre 4eWWHKH TYTYKTOPAOH jKaHa Kyn OypyrapiaH
Kacalnral skaimak ¢epmanap, KOHCTPYKIMSUIBIK KOHCTPYKUUSIAp >KaHa 180-60a
MEVUKHUHAUK KypyJIMaliap;

0) oKkanrel3 OypurapiaH MEHKMHIUK  KypyJnymTap, MeWKHHIIUK
KOHCTPYKIHMSAJTIAP TYTYKTOp ’KaHa Kyn Oypurtap ouiiukturu 50 m. 120

2 1 xanHa 7 103. KOPCOTYITOHIOH OaIllKa 3JIEMEHTTEP:

a) xammak (epmaiap, Oup OypuTaH MMUPETUITCH MEHKWHAWK >KaHa
KOHCTPYKLUHUSIIBIK KOHCTPYKLMSIIAp, TYTYKTOPAOH >KaHa >Xyn OypurapaaH 210-60a
MEHKUH/INK XKaHa CTPYKTYPaJIBbIK KOHCTPYKIHSIIAP;

0) OonT MeHeH OuUpUKTUpUITeH Oup OypuTaH MEWKUHAMK >KaHa 220-400.
CTPYKTYpaJIbIK KOHCTPYKIHUSIIAP.

3 MoHTa)100 TIPOIECCHH Ie OCKUTIUIOCTEH (hepMaliapIbiH YCTYHKY Kypaa 220
(MOHTQX100 asgKTaraHjaaH KUHUH MaKCUMaJAyy HHKEMAYYIYK 1-1103. bUTalbIK
AJBIHBIIIBI KEPEK).

4 Herusru TupeeuTep 180-60a

5 Komymua TupeeuTep (XapbIM Xblrad MambLiap, (oHapiap x.0.),

TUPOOUTYH TOp D3JIEMEHTTEpH, TUPOOUTOPAYH OPTOCYHAArbl BEPTUKAJIBIK 210-60a
OaiiTaHBIIITAP/IBIH AIEMEHTTEPU (KpaH YCTYHAPbIHBIH aCThl).

6 5 mo3. KepCceTYIreHIeH Oalllka TYTalTBIPYy 3JE€MEHTTEPH, OLIOHION
JIe KBICBUITAH TasKYaIapAblH OOJDKOJINYY Y3YHIYTYH a3alTyy YYYH KbI3MaT 200
KbUITaH TasiK4ajap jkaHa Oalllka TYLIYpYJiI0ereH sjeMeHTTep, 7 Mmo3.

7 TaBpbik ’KaHa KalgpLIall KECHJIMIITEPTAH MEWKUHIUK
KOHCTPYKIMSAJIAPBIHBIH KbICBUITAH aHa TYLIYPYJIO06reH 3JIEMEHTTEPU Taacup 150
3TET aMan JKYKTOPY, BEPTUKAIIBIK TETH3IUKTE HHKEMIYYJIYKTY
TEKIIEPYYO

K.1 — Tabnunana kaObLUT albIHTaH OEIITH:
N
a4=—
(pARy 14

¢ - 0,5 kem smec kodhduLKEHT KaObUl albIHAT (3apbul yuyypla ¢ OpAYyHA Qe
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K.2 —1a 6 1 u 1 a— Keicburan 3ieMeHTTEpIUH 3H KOTOPKY HHKEMIYYIYTY

KOHCTpYKIHUSIIBIK )KYKTOPTe AyyIiap OOJTOHIO YbIHATYY
3JIEMEHTTEPUHHH 3H KOTOPKY UHKeMIYYIyTy

KpaHaap1aH (4-
KOHCTPYKIHSIAD SEMEHTTEPH JMHAMUKAaJIBbIK, JCKEPTMEHHU KapaHbI3)
TY3 TY3YJIYLLY CTaTUKAJBbIK | )KaHa TEMUPAECH
YYYH KOJIJOHYJIAT ABTOMOOMIIb aMeC
noesauep
1 Xammak ¢epmanap (aHbIH HYMHIC 250 400 250
TOPMO3IYK hepmamnap) KaHa
CTPYKTYpaIbIK KOHCTPYKLUANIAD Y4YYH
KypJap >kaHa TasHbIY Kalaanap
2 1-myHKTTa KOPCOTYITOHIOH Oairka 350 400 300
JIIEMEHTTED, thepmanap XKaHa
CTPYKTYPAJIbIK KOHCTPYKIHUSLIAP
3 TemeH kypmap KpaH acTBHIHIATHI - - 150
yCTyHIap >kaHa depmarnap
4  TupeeuTepIyH  OpPTOCYHIArbl 300 300 200
BEPTHKAJIIBIK OaiiaHbIIITapABIH
JIIEMEHTTEPH (xpan aCTBIH/IAT B
YCTYyHIAp KOJIOH)
5 Baiinansirapap Oamika 400 400 300
AIIEMEHTTEPH
6 Kypnap, kabar TekuenepauH >KaHa 250 - -

TPaBEpCTEPAUH  TasHbIY  KallaJapsl,
aMeKTp Oepyy JWHUSIAPBIHBIH, adbIK
OeYIITYPYYYY TY3YJIYIITOPAYH IKaHA
TPaHCIOPTTYH  OalNaHbBIl  TapMak-
TApBIHBIH  JIMHUSUIAPBIHBIH  TasHbIY-
TApBIHBIH TPAaBEPCTHUK IITAHT AJIAPBI

7 6 xaHa 8§ T103. KOPCOTYJTOHJIOH 350 - -
Oamka 37eKTp Oepyy 4yOanTbulapbIHBIH
TUPOOUTOPYHYH IIEMEHTTEPH

8 Tuk TETrM3ANKTHH HHKEMIYYIYTYH 150 - -
TEKLIEpYYe LIaMall JKYKTepre Iyyuap
00JITOH TaBp JKaHAa KECHWIHMIITEPUHUH
(>xaHa anexTp Oepyy 4yOanrbulapbIHBIH
THPOOUYTOPYHYH TPaBEPCTUK
LITaHTaJIapbIHAA KaHa JKaNrbI3
OypuTrapblHaH) MEWKUHIUK KOHCTPYK-
LMSJIAPBIHBIH 3JIEMEHTTEPHU.

DckepTyynep

1 JIMHaMHKaJIBIK JXKYKTOpre ayymap 00n0OroH KOHCTPYKUHMsUIApAa YbIHANYY JJIEMEHTTCPUHUH HHKEMIYYIYyTY
BEPTUKAIAYY TETU3IUKTE IraHa TCKINCPUITUIIN KEPECK.

2 AnjblH ana 4blHAYy/Aarbl YbIHATYY 3JIEMEHTTEPHUHUH HIHKEMIYYIyTy YeKCHu3.

3 JKYKTYH »KarbIMChI3 JKalrailyyCyHaH yjaM Ky4TyH OeJIrucy e3repyiry MyMKYH OOJITOH YbIHAIYY 3JIEMEHTTEpH
YYIYH MakCHUMaJIyy MAKEMIYYTYK KBICBUITAH 3JIEMEHTTepACTHACH KaOBbII alblHyyra THHHII, al SMH KOMIO3UTTHK
JNEeMEHTTepe OUPUKTHUPYYIY TpOKIAAKamap ap Oup IKOIyZaH KeM »dMec OpHoTymynry Kepek. 40i.

4 Makcumannyy uikemMayyiaykryn wmaanmiepy MACT 25546 Goronua 7K (MeTauTyprusiiblK  ©HIYPYII
HextepuHae) xkaHa 8K xyMyay peKUMHHICTH KPaHAap YIYH KaObUT albIHBIIIBI KEPEK.

5 Ty3meH-Ty3 KOHCTPYKLUsIapra OepHiIyydy AMHAMHUKAIBIK XXYKTOPre 4apuyoo ICCHTOONIOPYHMI® e IHHAMU-
KaJIbIK KO3()(GHUIMEHTTEP I ICEIIKE aTyy MCHEH ANIbIHIAH )XYKTOP KUPET.
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YapuooHy 3¢enToo/16 3J1eMeHTTEPAUH TONTOPY KaHa OaljiaHbIIITAD

JI Tupkemecu

JL1-Tta0n uua— DlIeMeHTTepIMH KaHa OaillaHbIITapIbIH TONTOPY

150

No DJIEMEHT JuarpaMmacsl DneMeHT
. I_I YKaHa ICENTHK OOIyMYHYH DneMEeHTTEpANH MYHO3/1eMeJepy TOOYy
o YKalralkaH Kepu
[Ipokar ke UIITEeTUIreH YeTTepH MEHEH HETU3TH 1
Metail. Omion 3iie, 4eTTepu MallMHAaHbIH ra3
1 MEHEH KEeCWJIMIIU MEHEH KeCUJITeH 2
Hermsru  metamn  derTepu  MEXaHUKAJBIK
fi |e WIITETWITCH, ap KaHJah Tyypachkl KaHa OTYY
2 —_—t pasuycrapsl I, MM:
' 200 1
10 4
3 Koropky Oexkem OO0JITTOp MEHEH OaiIaHBIII- 1
TapJarsl HErU3rd MEeTaI
v, Temmk Ooiimolt  kecwunuiITepaeru OONTTYy
““’-—% TYTaIITBIPTBIYTArBl (A TaKTBIK KJIACCHIHAATHI
- OOJITTOp) HETU3ry METAILT:
4 P d a) )KyNTalllKaH KaTMapJiap MEHEH 4
0) Oup *KakTyy KaTMapiap MEHEH 5
a
4 b
3 a=>72°1r1> 2 OTYY ’KaHa TerepeKToe (ra3 Kecyy
5 2
Ta3aJIbIK KJ1acchl 1 ke dpeseprnoo)
Tepr Oyputyy ¢opmanarsl  ¢acoHkanap,
HIMPETYY DJIEMEHTTepre OWpreselmKkeH ke
6 TaBPJIBIK KOUTYJTYy MEXaHHUKAJBIK HINTETHIOETEeH .
KOHCTpYKUHMsAIap popMajiaH dJIEeMEHTKE OTYY
Hlupermiren ynamanap ke TaBp YCTYHIapiblH 4
nybGanmapel ckaHa OeaMernepH, OIIOHIOW dJe
aneMeHT ¢epmachiHa o < 45° 6oIroH 10
5




JI.1 - mabauyanvin ynanowvicol
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Ne
IL.II.

DNeMeHT JuarpaMmMachl
JKaHa dCENTHK
06JYMYHYH KairankaHn
Kepu

DneMEeHTTEpANH MYHO3/1eMejepy

OneMeHT
TOOY

—

Tuk OypuTyy ke Tpameuusi TYPYHIOTY THK
OypuTyKTap, TUTULITEPIU MEXaHUKAJbIK
UINTETWIOSCTEH,  YCTyHIApAbIH  OenjepuHe
Oupu-OmpuH xalyy MEHEH IIHMpeTyYdy >KaHa
KabaTTajaraH KOHTYp OOOHYA MIUPETYYUY

\h
\ﬂ

Vinamanyy — UIOTETMJIOETeH  TUTHMII;  KYK
LIMPETYYUYre NepneHANKYJIIsAp; Oupaeil Tyypachl
’KaHa JKOOHAYI'Y MEHEH KOIIYJIraH 3JIEMEHTTEp

10

VYnamanyy wumrerwinOereH TUTMII; ap KaHjaal
Tyypachl  JK€  JKOOHAYKTarbl  KOIIYJIraH
JJIEMEHTTED

11

\
o

MexaHUKaJIbIK ~ TYp/le  albIHBII  CaJIbIHTaH
HIMPETYY4YY apMaTypa MEHEH KylhMa IIUpeTyyre
OTYY YEKUTUH/E HETU3TH METall:

Oupnelt KalbIHJABIKTAarbl jKaHa TYYpabIKTarbl
AJIEMEHTTEPIN OUPUKTUPTEHIE

Oupnel, ap KaHai JKOOHIYTY KaHa TYypachl

w

12

Temenky Oapakrta jkacaJraH yjiaMa THUTHULI,
LIMPETYYI'® NEPIEeHIUKYIISP KYK

13

TpyOanapblH TasHBIY HIAKEKYECHH/IE JKacallraH
HIUPETYY

14

[Ipokat npodunaepaun Tyiime Tyityny

15

A

TuruHuH ory 6010HYa KYYTYH TaacHUpU acThIHJA
Y3TYATYKCY3 Y3yHYHaH JKacajlraH THUTULITEp
MEHEH LIMPETWITeH KOLITAaBPJBIK, TaBPJIbIK
’aHa Oalllka TUIITErd NIUPETHITeH Y4acTOKTOpPY

16

y3yHYHaH THTUIOTEPH MEHEH OCKUTHITEH
KOMOKYY AJIEMEHTH Oap dJIEMEHT, o
45° yeriun

90°

~
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JI.1 — mabauyanvin asevl

Ne

JINIA

DneMeHT Juarpammachl
JKaHa dCENTUK
06JYMYHYH KairankaH
Kepu

DneMEeHTTEpANH MYHO3/1eMeJiepy

OneMeHT
TOOY

17

TyypaceiHan KeTkKeH ((POHTAIIBIK) THUTHIITH
MEXaHHMKAJIBIK HWINTETIeCTeH OenauH OaparbiH

CBIHBIPYY

18

TyypacblHaH TUIMII MEHEH HETU3rd METalll,
IIUPETYY4dY TUTHMII KM TapanTyy, XbUIMakai
COryy  MEHEH HETM3TM  MeTrajuira  OTyy

19

Huadparmanap/plH JKaHbIHIArbl YCTYHIApAbIH
xKaHa (Qepma  DIEMEHTTEPUHUH  KEPHJITEH
KaWbIIITapbIHBIH ~ HETU3TM  METAUIBl  JKaHa
KbIpJiap OypUTYK TUTHILTEP MEHEH IHUPETHIITEH

20

TyypacbiHan ((pOHTaNABIK) MIMPETYYT® OTYY
YCKUTUH/IC HETM3TH METaJLT

21

Herm3rm wmetaur kanTtaJl THUTHINTEPU MEHEH
OaiinaHbIIITa (amemMeHTTeH KanTai
TUTHIITEPHHUH yIyHa OTYY YeKUTTCPUH]IC):

a) KOII KanTaJl TATUIITepU MEHEH

0) KanTaJ JKaHa aJJbIHKbI TUTUIITEPU MEHEH

B) HErM3TH MeTajll  apKbUlyy  KY4TY
OTKOPYY/IO

r) O0JIOT 3bIM apKaHAapAbl OEKUTYY Y4YYH
aHKEPJIePANH KaaKTaphbl

~

22

KooHnyKTyH — ajkak  TYTYKTYH  TBILIKBI
JUaMeTpUHE KAaTbIIbl MEHEH KepHJIreH Kaliaa
TYTYKTYH HETH3TH METAJUIBL:

tn/dn>1/14

1720 <tm/dm< 1/14

~

23

Kepuiren kapakaHblH TYTYTYHYH HETH3TH
MeTaJUIbI Kapaka MEHEH aITKarbIH
auameTpiepuHuH Katbimbl dg / dm = 0,4 — 0,7
’KaHa KaJbIH/BITBIHBIH JICHTA TYTYTYHYH TBIIIKBI
JMaMETPHHE KaThIIIbI:

tn/ dn>1/14

1/20 <tm/dm < 1/14

1/35 < tm/ dm < 1/20

~
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(DneMeHT- Ry maanucu GOIOTTYH yOAKTBITYy TApTHUTYy Kydy MeHeH Ryn, H/mm?
TEepAUH . 420n0an 440xka | 440pan 520ra 520nan 580re 580neH 635ke
TONTOPY 420ra ucidun YeUuH YeuH YyeluH YeUUH
1 120 128 132 136 145
2 100 103 108 110 116
3 BbonorTyH 6apasik cOpTTOpY YUYH 90
4 Omwion ane 75
5 " 60
6 " 45
7 n 36
" 27
8

JI.3 -1 a6 nuua— Kodpdumuentrep f 60I0TTYH MOPT CBHIHBIIIBIH 3CKE allyy MEHEH 3JIEMEHTTEepIu

3CENTOeO YYYH

SeMEHT DcenTuk 285 H/MM? 9biHATyyaarsl 6010TTOp Y4YH f
MATPAMMACHIHbIH HOMEDH OenyMyHIery MAaHWJICPH JKaHa KYPYIYIITYH KIHMATTBIK
JKaHa SCSTITHK BOTyMYHYH 3JIEMEHTTHH altMakTapbl

YKalTalKaH Xepu KQJIBIHIBITEL, MM,
alIbIK SMEC t>-30°C -30°C<t<-40°C

Nel JI.1 Tadaunara 10 1,00 1,00
BUTAMBIK  OOII YeTTepUH 20 0,90 KOJIJOHOOHY3
THWIIBOTHH MEHEH KecyyY 30 0,85 KOJIZOHGOHY3
yuyn?
JI.1 Ttabmumara wUIAHBIK 10 1.00 1.00
Ne3 xe 4 temmnyyuy Te- 20 1.00 0.95
muKTep GONTOH yuypaa’ '
JI.1 Tabnuiara pUTalbIK 10 1.00 0,95
No 6 ke 7 20 0,90 0,80

30 0,85 0,75
Ne 16 JI.1 Tabaumara 10 1.00 1.00
BUIANBIK 20 1.00 0,95

30 1.00 0,87
Ne 18 JI.1 Tabmumara 10 1.00 1.00
BUIANBIK 20 0,95 0,85

30 0,90 0,80
Ne 21, anm omm JL1 10 1.00 0,95
Ta0daunara bUIAWBIK OOII 20 0,90 KOJJTIOHOOHY3
YEeTTEpUH I'MJIBOTUH MEHEH 30 0,85 KOJITOHOOHY3
KeCyY YIYH

Y Bamxa yuaypmapaa f= 1,00
2 Byprynanras TemukTep MeHes 4= 1,00
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M tupkemecu

Yapo6anbin OesiMesiepuHe TOPAYH 3JIeMEHTTEPHH TY3160H-TY3 0eKMTYY MeHeH ¢epMa arperarrapbl
’KaHa nilUJIred npoguiiepaeH 0aiJIaHbIII arperaTrapbl

Kananbl :k000710p

M.1 Kypnapra Top 3JeMEHTTEpH TY316H-TY3 OCKUTUITEeH epMa TYHYHIOPYHI® TEKIIEPYY KEepPeK
(yuryn ctangapTTapasia 15.8-myHKTyHA bUTANUBIK):

TOp JIEMEHTH JKaHalla TypraH Kyp AyOaJIbIHbIH (TEKYECHHUH) )KYK KOTOPYMIYYIYTY;

QJIKaK MEHEH KOIIYJITaH KEPJAUH JKaHBIHIATbl TOP JJIEMEHTHHUH XYK KOTOPYMAYYJIYTY;

HIUPETYYIAOPAYH OCKeMIUTH.

Kuitnnku Oenrunep temeHaery Gopmyanapia KOJIOHYJIAT:

N — gekrenr seMeHTTe (TOPAO) KYY;

M — GennuH yekten ny0Oanbl (TEKUYECH) MEHEH Jal KeNTreH KeCUJIHIITE (epMaHbIH TeTU3AUTHH]IC
YEKTEIll SJIEMEHTTE HETU3TU TaaCUPJICH UHMITYY4y MOMEHT (TYHYHIAOPAYH KaTyyJIyIrYHaH KeJITeH MOMEHT
yIIyJl HOpMaiapAblH 15.5-MyHKTyHa bUIANBbIK 3CKE alblHyyra TUHHWII; TErepeKk TYTYKTOPAeH jKacaliraH
dbepmanap yudyH — yUIyJ 3J€MEHTTHH OTYHYH KaWbIlll T€HATPUIIAChl MEHEH KECWINIIKEH KEPUHEH O6TKOH
KECHJIMIITETH KapaJIbIIl )KaTKaH 3JI€MEHTTE OKIIIOII MOMEHT);

F — pemieTkaHbIH 40IOITaH 3JIEMEHTUHUH KaNTaJbIHIAThl Kyparsl y3yHyHaH KEJreH KyY;

A — KypAyH KECWIHILNHUH asHTHI,

Ry — Kyp 0070TyHYH OOKONYY KapIIbUIbITHI,

t — Kyp nyOanbIHBIH (TEKYECUHIH) KaJIbIH/IBITHI;

0L — TOp JIEMEHTHUHHH Kypra Kouryiyy Oypuy;

Ad — TOp 2JIEMEHTUHHWH KECUJIHIIIMHUH asTHTHI;

tqy — Top 2IeMEeHTHHUH TyOanbIHBIH (TEKYECHHHUH ) KaJIbIHIBITBL;

Ryd — TOp eMeHTUHUH O0JIOTYHYH KOHCTPYKITUSUIBIK KapIIbUIBITHI.

M.2 TopayH sneMeHTTEepUH OenmMenepre THKE OEKHTYy MEHEH (epmalapabl OHIYPYY camaTThl
omepaTUBAYY KOHTPOIJ00 MEHEH aJWCTEIITUPWITEH OHIYPYIITe TaHa MYMKYH OOIIOT, HIMPETYYIoH
MYypyH KalllaaJlapAblH y4Tapbl MEHEH (epmMa TUIIKEIEPUHUH OPTOCYHIArbl J10JI000pPAYK OOMITYKTYH
CaKTaJbIIIBIH KO36MeJ1166re KOHYJ OypaT Kalbllll MEHEH KalllaaHbIH OYT NEepUMETpPH.

KoHueHTpanusiyIaHraH ;KYKTOMAO 1Y0AJIIaPAbIH JKEPrUIHKTYY TYPYKTYYJIYIy

M.3 Drepne XKYKTYH apakeT TEeTU3IUTH IyOanabiH Teru3auruHe nan kence (M.l-cypertrte, 6
KOPCOTYJTOH TYPre bUIANBIK TasHbIY, KOHIICHTPAIMUIAHTaH KYKTYH )K€ PEeaKIUsSHBIH 3H YOH MaaHUCH, ap
OuprHE Taacup TYYUYy TasHbIY OOIYTYHI® TyOanabl aHBIKTOO KEpeK:

a) THINIKBI TASHBIYTHIH PEAKIUAICHI, KOHCOJIYH asrbIHIArsl jkaHa 1,5h" aliMakTapbiHIa KYKTOM
(Oym xepme h° = H - 2t, dopmysa OoroHYA THUpeOUTOPIYH JkKaHamIa akramkad M.l-cypertyH, a
KapaHbI3).

P,/t?R,7, 7,4+o,93\/§ <1 (M.1)
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0) dopmyna Ooronya, TasHbMTapaaH 1,54° ambIK apanblkTa >KaWTallKaH alMaKTapAarsl
KYKTOMIYH OPTOJIYK JKaHa KOHCOJIb TasTHBIUBIHBIH PEAKIIUACHI

P, /tZRyyc(11,1+ 2,4\@} <1 (M.2)

/-1

M.1-cypet — Uitnnren mmpeTuiared npopuiiepeH )acaiarad 3JIEMEHTTEPINH AyOalJapbIHbIH
KEPTUIIMKTYY TYPYKTYYJIYyTYH 3CENTOO YUYH a - )KYKTOPYH KaHa peaKkusIap/IblH JUarpaMMachl;
0 - IPOKJIa/IKa apKbLIyy KOJIJI00; 8 - TY3[I0H-TY3 KOJIJ00

M.4 Drepae XYKTYH apakeT TEru3AMrd AyOanablH Teru3auruHe nan kendece (M.1l-cypette
KOpCOTYJITeH Typ OOIOHYA TasiHbIY, popMynaiap OoroHYA:

R/5-10°t7R 7, [980+ 42%—0,221—2—0,113& <1 (M.3)
3.2 z zh' _h'
P, /5-10°t’R, ,| 3050+ 23+ ~00957 -5 |p, <1 (M.4)
MBIHIa
—(115—015£j 133- 033 (M.5)
P T T T M 0 |
—[106—006£j 12-02 (M.6)
S Y |

(M.1)+(M.6) popmynanapsiza:

P1, P2 — mbinaa kH xana Ry - Mmbiaa H/mm?;

t — mpodunauH 1yOaNBIHBIH KAJBIH/IBITHI,

Z — KOHIICHTpAIMsJIaHTaH KYK OONYIITYPYYHYH IIApTTyy Y3YHAYTY, al AyOaiabliH OuiuKTUrH h
KOOOMNTITONT;

I — MUPWIMKTUH UYKU paauycy 4 t ammaras.
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I'HyT MeHeH mmpeTn/JreH npoguiiepaeH xkacajarad gpepmaap

M.5 Tuxk OypuTyy KECHWJIMINTETH >KAaObIK HMHWITeH IIUPETHIreH MpOQHUIIEPACH KacajlraH
depmanapaein arperarrapsl (M.2-cypeT) ymryn THpkeMeHHMH M.1-yHKTyHYH TananTapblHa bUIAMbIK
TEKIIEPUIINIIN KEPEK, OIOHIOH 3JIe )KYK KOTOPYYUYJIYT'YH 3CKE alyy KepeK KypAyH KanTaj JyOalbIHbIH
CBIMBIMITYyIyTY (QrperaTThlH TETU3JUTHHE Mapaieiib) KbICHUITaH TOP JIEMEHTUHHH THPOOYTOPY MEHEH
oupre.

M.6 DKk Ke aHaaH Kell PeIIeTKAaHbIH AIEMEHTTepH Kypra OUp jKakTyy jKaHallla TypraH yuypjaa ap
Kangaii Oenrunep (M.2-cypert, a, 0 KapaHbI3.), OLIOHAON 3Jie KOJIA00 OOIYMIepPYHAery OUp >JIeMEHT
(M.2-cyperty, B KkapaHwiz) d/D < 0,9 xana g/b < 0,25 xyk keTepyydyy MEHEH KypIyH IyOasbIHBIH
(Texuerep) ChHIMBIMAYYIYTY opMyiia 60I0HYA ap OMp YEKTEI AIEMEHT YUYH TEKIICPUIIHIIN KEePeK

15M| (0,4+18g/b)f sin
|N|+ X
dy ) 7.7a7oR,tlb+g+/2Df

MBIHJA J4 — YblHATYyyAa 1,2re sxaHa Oamka yuypiapna 1,0ro 6apabap kaObul alnbIHIaH YEKTEIl JIEMEHTKE

<1 (M.7)
)

KY4 OCTTUCUHHH Taacup 3TYY KOA(PPHUIMEHTH;

7 — J1.1-Tabnmumana kaObUT alTbIHTaH SMI'eK MIAPTTAPBIHBIH KO QUITECHTH;

YD — JIGHTaJa KbICYy y4ypyHIa aHBIKTaJTaH, ajJKaKAarsl y3yHyHaH KETKEH KYYTYH TaaCUPHHUH
koadunuentn, srepae |F| / (ARy) > 0,5, dopmyra 6oronya yp = 1,5-|F| / (ARy) Gamka yuypmapnaa
yo = 1,0;

b — yekrTern MEMEHTTHH KailbIlll OTYHYH OarbIThl OOFOHYA Kyp MEHEH KECHJIMIIKCH CBI3BITBIHBIH
yYacCTOTYHYH Y3yHAyTY, Ob/Sina; 6apabap;

g — YeKTeUI TOp AIIEMEHTTEPHHUH YeKTell TyOalTapbIHBIH OPTOCYHIArbl apANIBIKTHIH KaPBIMBI JKe
KalllaaHbIH TYypachlHaH KETKEH Ay0alibl skaHa TastHbrd Keipsl f= (D-d)/2;

M.7 V-, X-, T — typayy tyityanepne (M.2, e, 0, e-CcypeTTy KapaHbI3), OIIOHAON i€ 2-TyHKTTa
KOPCOTYIIrOH TYHYHAOPIAOTY JIeHTa IyOajbIHBIH (TEKYEHWH) >KYK KOTepyY >KeHaemuayyryry M.6-
NyHKTYH/a, § / b > 0,25 dhopmyra O0r0OHYA TEKIICPUITUIIN KEPEK

(|N|+1,7|M|]>< f25|na <1 (M8)
d, YeVaVoRyt (b+2+,/2Df)

M.8 KbIChIITaH 3JIeMEHTTUH KOIIYJITaH >KePUHJIErH TYMYH TeTU3IUTHH]IE KanTan TyOaiibiH KYK
keTepymayyayrys d/D > 0,85 popmyna OoroHYa TeKIepyy Kepek.

N sin* o
27Cythytdb -
MBIHJIA Yt — UUKe JyOaiayy THIKE Taacup 3Tyydy koddpduuuent, Dp/t>25 karpimus yuyn 0,8re 6apabap
KaOBLT aJIbIHAT, Oarka yaypiapnaa - 1,0;

(M.9)

k — TomeHKkyre Oapabap anbiHraH K03 duIeHT:

4(t/Dp)? — Ry/[E<0 k =3,6(t/Dp)®>—E /Ry;
0<4(t/Dp)? —RIE< 6100 k = 0,9+670(t/Dy)? — 170 R/E;
Oamka yuypnapaa k = 1,0.
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M.2-cypety — Uitnnren mupeTuired npoduiiepaeH xacairald ¢epma arperarrapsl
a - yu 0yputyy Top MeHeH K ¢opmacbiHia; 6 - o110 351e, TUaroHajIblk TOp MEHEH,
6 - MaanbIMAAMa; 2 - Y TypyHAery, o0 - X TypyHzery, e - T TypyHaery

M.9 Kyprnap MeHeH KOIIyJraH »epIduH *KaHBIHAArbl TOP AJIEMEHTHHUH XYK KOTOPYMIYYJIYTYH
TEKIEPYY Kepek:

a) yIryJ THpKeMeHHH M.6-TTyHKTYH/Ia KOPCOTYIITOH TYHYHIOPIO, THPeed OypuTapaa

a =40° - 50°, popmymna GoroHga

(|,\I|+o,5||v||jx(1+0,013D/t)Sl (M.10)
db 7/c7/dkRydAd
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MbIHIAa K yiryn THpkeMeHWH M.8-MyHKTyHa bUTAWBIK QHBIKTAJIBIIIBI KEPEK, OMPOK aJKAKTBhIH
MYHO3I6MOJIOpPYH TOP HJIEMEHTUHUH MYHO3/16MOJIopy MEHEH aJIMaIIThIPYY:

Dy d ke db 4oHY O0rOH4Ya, t MeHeH 1y kaHa Ry MeHeH Ryq.

KBagpar smec kecwnmumTerum TOp dJeMeHTH Y4YH Kodddummernt (M.10) dopmynaHsiH coi

31+d/d,) .
2(2+d/d,)’
0) dpopmyna GoroHYA yIIys TUPKEMEHUH M. 7-yHKTYHAa KOPCOTYJITeH TYHYHAOP1O
0,5M - i
(|N|+ | |jx [L+001(3+5d/D-04d, /t,)D/t]sin e _
db VeV kI:\)yd Ad

(M.11) dopmyaceiHbIH Kallaa HYUHIETH TyroHTManap 016H KeM 600011y Kepek.

TapaOblHA KUPTU3UIHILIU KEPEK

1 (M.11)

KBagpar smec kecwnmumrern Topuo snmeMeHTrepu YdyH (M.7) dopmynanbslH com KarsiHa
(1+d/dp)/2 kO3 pPHIIUEHTHH KUPTH3YY KEPEK.

M.10 Kypnapra TOpIyH »JIIEMEHTTEPUH OUPHUKTUPYYYY IIMPETYYUYIOPAYH OCKeMIUTHUH
TEKILIEPYY KEpeK:

a) yumyn TupkeMeHMH M.6-myHKTyHIOa KepceTyiareH TylyHaepae o=40° - 50° Ttupeeu
Oyputapsinia, popmysa OoroHYa

0,5M| 0,75+0,01D/t
|N|+ X - <
d, Bk, 7.R,(2d, /sina+d)

(M.12)

Kaiima [ ke, Rwf, yf 13-001TyKTYH TajantapbiHa bUTAibIK KaObUT albIHyyTra THHHIIL,
0) dopmyna 6oroHYaA yIIys TUpKEMEHUH M. 7-IIyHKTYH/Ia KOPCOTYITeH TYHYHIOp1e

(IN|+ 0,5M |]X [1+0,01(3+5d/D-01d, /t, )D/t]sin <1 (M.13)

d, 4B Ky Rut 7t dy
B) mpodmiauk aydanasiH Toiayk erymry meHeH (0,5+0,7) 6apabap opHOTyAraH OOMTYK OOJTOH
ydypla JKacaluraH IIMPeTYY4dy UIHPeTYYIAepAy TYIOK MIMPETYYIep KaTapbl JCENTee Kepek.

M.11 le¢ apkanyy sSMmec kaOyyHyH (epMalapblHbIH YCTYHKY KypJiapJblH MaHeIICpUHIH
oomkonayy y3yHayry le=ul ¢opmynacel MeHeH aHbIKTanat, MbIHAAZ | - maHenmuH y3yHAYTY;
1= 3P deKTUBYY Y3yHIYKTYH KO3 (UIIMEHTH, KaObLT albIHTaH:

u—065’ n-10° +1
=0,65 | —————
n-10°+0,43 HIApHUP KOUIyJIMAachblHA jKaHalla dMEC Kailblll MaHenau Y4yH (MHucabl,

00TTYyy (pIIaHENTHK KOIIYJyY) KaHa YeKTell MaHesepre oupaen 6enymTypyareH Kyk OOJITroH yuyp/a;

08 n-10° +1
A 10° + 065 .
— MIAPHUPAUK TYHYHTO K€ OOJYITYPYJIroH KYK JKYKTOJNOOIreH MaHeNre

»KaHaia OOJIrOH KaibIIll TaHEeNN YIYH;
_qb, H,D, ).
MBIHIA N = N OeNyLITYpYJIreH )KYKTYH napamerpu | 0 <n < 4T ;

g — Kypra OenyLITYpYJIreH XYK;
N — y3yHyHaH Kyu;
Ht — kaiipirapasa ory 0oroHYa epMaHbIH OMHUKTHTH;

L — ¢epma apasibirsl.
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M.12 KypayH OMHUKTUTUHUH TyOaniblH KaJbIHABITBIHA Kapara KaThIbl 45TeH Keml 3Mec, TOp
3JIEMEHTTEPUHUH KaThIlibl 60TaH almnooro THUHILL.

M.13 IlluperyyHy KOJIJIOHYY BIHTAMIyy OONyIIy YYYH TOP DJIEMEHTTEPHHUH Tyypachl OOrOHYA
emuemMIepy (KOHCTPYKIUSHBIH Teruzauruien) D - 2(t + td) sxoropy anbiHOAIIBI KEpEK.

M.14 Pemerka snementrepu yuyH d emuemy D kypayH tyypaceiHan 0,6 KeM 5MeC ©I4OMYH
CYHYILUTAMT.

M.15 Kamanapaein dbexTem ay0annapbiHblH (OapMakTapbIHBIH) OPTOCYHAArbl apajbK KU
HIMPETYYHY KOJJOHYY YUYH Tajlall KbUIBIHIAH MUHUMAJYy OOJylry Kepek.

M.16 Kanran mnoawiagkara TYMUOIYK IIUPETYY JKOJIy MEHEH DJJIEMEHTTEPAMH 3aBOJIYK
OMPUKTUPYYJIOPYH >Kacoo cyHywmTanaT. byn wmyyHzaapabl ubiHainyy oanementrepune 0,9Ry amikan
YbIHATYyTa KOOy CYHYIITaT0anT.

M.17 OpHoTyy OMpPUKTUPrHUYTEpUH (IaHEHTepAUH >KapAaMbl MEHEH >KOTOPKY OeKeMIUKTErd
QNJIBIH ajla YbIHATYY OONTTOPY MEHEH Kacoo CyHYIITanar.

KeH Tek4esryy KomTaBpJapaaH xKacajral KypJaapbl 6ap ¢pepmaap

M.18 byn GenymMayH CyHyIITaphl >kaObIK MHUITEH MIMPETWITeH NPpOoPUINEpAUH TOPJIOpYy Oap
dnaneurepaun (keq tekuenyy) K ke I tTubunaern mapamnennyy derrepu 6ap | — ycTyHaapeiHaH jxaHa
KeH TEeKuelyy KOIUTaBpJIapblHAH KacalilaH 4YaThIpAbIH (epMallapblHbIH KOHCTPYKIMSChIHA KapaTa
KOJIJIOHYJIAT Kypiap/bH (haHenTepuHe Ty310H-Ty3 kaHama, MuHyc 40 © C jkaHa aHAaH KOTOpy 3CENTHK
TeMIepaTypackl 0ap aiMakTap Y4yH.

Byn depmanap yayH Ryn<380 H/mm? Gonron 6onot aHa Ruun = 490 H/MM? 6ONTOH IHpeTyydy
MaTepHaliap KOJJIOHYIYIIY Kepek.

M.19 ®epmanapapl 3centee 1-MyHKTyHa bUIAWBIK OKYpry3yiayyre Ttuitnm 5.5. TylyHAyH
skcreHTpucurerrepu (M.3, M.4-cypet) e/D<1/10 Gonronmo sTrbapra anapiHOAIBI MyMKYH (MbiHIa Dy -
KaWbIll KECHWJIUIIMHUH OWHUKTUTH, € - TOp SJCMCHTTCPUHUH OKTOPYHYH KECWIMIIKCH YCKUTHHEH
ANBICTBITHI KYPIyH OT'YHA).

M.20 Hopmanayy KydTyH TYpykTyy Oenrucu Oap ¢depma smeMEHTTepUHICTH TYWYHAOPAYH
9KCLIEHTPUCUTETTEPUHEH UHMIIYYUYy MOMEHTTEPIH jKaHa TYHMYHAOPAYH KaTaalJbITbIH (036K KamTal KYK
KOK 0O0JIrOH yuypza) GopMysaHbl KOJJIOHYY MEHEH 3CeIKe anyyra 0oJoT.

—0'77 X(M+M] <1
W

Ryre LA (M.14)

mbiHAa N xxana M TuerenyysyryHe skapaiia 3cenTeiareH HopMaiyy Ky4 )kaHa MOMEHT;

A xana W, THemenyyJIyryHe jkapalla, KeCHIMIIMHHH asHTHl jkaHa OOpOOpAOH aXbIpaTbUIraH
KBIABIH/IBIH TassKYaCBIHBIH MTAHENJIEPUHUH OMPUHUH KapIIbUIBIK MOMEHTH.

byn yuypma, TYHyH OJKCUEHTpUCHUTETTEpUHUH Me MOMEHTTEPUMHMH MaaHUJIEpU IIAPTThI
KaHaaTTaH/bIPBIIIBI KEPEK.

M

e <1
W(R, -N/A) (M.15)

meiHga W, A, TuemenyyiayryHe skapaiia KapuibUIBIK MOMEHTH, KECUJIMIIMHUH asHThI )KaHa Tyypa 3Mec
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OpPHOTYJTaH OJOKTYH KaWblIlll MTaHEIIEPUHUH OUPUHUH OOJIOTYHYH JCENTENTeH KapIIbUIBITHI.

®opmyna  (M.14)  e3exkTepayH COHKY  OOIYMIOPYHA®  METAUIAbIH  IUIACTUKAJIBIK
nepopMaLusIapbIHbIH K0JI OEpHIINIIMH ICKE ajar.

M.21 Wilyy MOMEHTTEpPHH J3CEINKe ajdacTaH 3CENTENIreH YbIHATYy TOPYHYH 3JEMEHTTEpPH YUYYH
UILTOe APTTapbIHbIH KO3 puuueHTH y. = 0,85 KaObl aIbIHBIIIBI KEPEK.

M.22 Kpicbuiran TaskyajJap[blH TyPyKTYYJIyTyH 3CENTee ajapra TyypachblHaH KETKEH JKYK XOK
ydaypla HWHWIYYdy MOMEHTTepJIU JCemKe amdactan Kyprysyier. Jlonboopayk — y3yHAyKTap
5-Tabnuuara puUTalibIK KaObUT allbIHAT. DCENTO/10 NHNITYY MOMEHTTEPH 3CEIKe albIHraH ¢epManap y4yH
TOPJOPAYH DJIEMEHTTEPUHUH KOHCTPYKLUUSJIBIK Y3YHAYKTApblH 5KHM KypAa TEH CEPHUITHUTYY
YBIMYBLIBIIIBIH 3CKE aIyy MEHEH (pepMaHbIH TETU3UTUH/IE KbICKApTyyTa 5K0J1 OepHIIeT.

Orep/ie KbICHUITAH AJIKarbIH TYUYHIOPYHI® OCKEMI064y dJEeMEHTTEp KOK 007co (M.35-yHKTTY
KapaHbI3), aHbIH TYPYKTYYJIyTyH 3centee e y. = 0,85 skcrutyaTanusioo mapTTapblHbIH K03()GUIMEeHTHH
KOJIJJOHYY KEpeK.

Kbicbuiran KypayH QepMaHblH TErM3AMIMHEH OCEKUTYYdy »SJEMEHTTep JKaHa aJlapJiblH
O6exuTknuTepH 7.11-MyHKTyHa bUIAHbIK KOHCTPYKLMSIAHBIIIBI KEPEK.

M.23 KomTaBp apkacklHaH J>XaHa >KaHAIla TOPYO DSJIEMEHTTEPUHEH TypraH, (epManapablH
oexurtmioeren Tyitynnepy (M.3, M.4-cypeTTepay KapaHbI3) TEKIICPUITHIIN KEPEK:

TOPYH 3JIEMEHTU MEHEH OalilaHbIITa OOJITOH Kyp TEKYECUHUH OMp OOIyTYH UIYY YUYH,

KBICBIITAH AJIEMEHTKE Tyypa KEIreH Kaulblll ay0an OedayryHyH KYK KeTepyMAYYJyry OoroHua
TOpJIOP;

QJIKarblH KeCHJIMIIMHUH KOTOPYY KOHIOMIYYJIYry OOtoHYa;

JIeHTara KaKkblH 30HaJia TOp 3JEMEHTHHHH XXYK KOTepYY KOHAeMAYYIYTy O0I0HYA;

peleTKa 3JIeMEHTHH JIeHTara 0eKUTYYy4y IUPETYYIepayH OekeMauru 0oroHya.

M.24 g < 15 MM (g - MamKalnapelHBIH OPTOCYHIArbl apajibIKTBIH >KapbiMbl) MeHeH K
(dopMachIHIATHI KaHa TasHBIY arperaTtapeiHaarsl (M.3-CcypeTTy, &, B KapaHbI3) TUK OypuTyy WHHITEH
HIMPETHIITeH MPOQUIINH alIKarblH TUPOeuCy3 TYTalIThIpyyJapblHIa TOPIYH 3JEMEHTTEPH), alKarblH
KYK KOTepyy KeHIeMayyJayry OoroHua ®dnaHeutuH uilmimmm gopmyna O00roHYa ap Oup TYHYH Y4YH
©3YHUO TEKILEPWINIIN KEPEK.

|N|+|2/|| 7| 7oR 12 4 22D FRt,d <1

b sina d, (M.16)

MbIHAA N — TOp 3IEMEHTUHAETH KYY;

M — TunkeHMH YekTeml (IaHenuHe Aajd KeAreH KEeCWJIMII TYHYHIYH TEeTU3JUTHHAE YeKTell
3JIEMEHTTE UilYy MOMEHTH;

ye — JI.1-Tabnuiara butaibIK aJlbIHTaH AMTEK MapTTapbIHBIH KO3()PUIIMEHTH;

yp — kodpdumment — 1,5 — o/Ry Gapabap, srepue Kyp o/Ry > 0,5re kbichuiran 0oJico, jkaHa
1 - Gamka yuypriapna;

0 — KEpUJITEeH KalllaaHbIH KalTaJblHAH Kalbllll TAaHETUHAETH Y3yHYHaH KeTKEH YbIHAYY;

Ry — KaiibII 60IOTTYH KOHCTPYKIMSIIBIK KAPIIBLUIBITBI;

Ryd — TOp 371€MEHTHHUH OOJIOTYHYH KOHCTPYKIUSUIBIK KapIIbUIBITHL.

M.25 T tuOunzaern TYWYHIOPAOIY TUK OypUTyy MMMITE€H HMIMPETHITeH MpO(UIIUH JEHTAaChIHA
tagHOaran TyramTelpyynapaa (M.3-cypeTty, O-kapaHbl3), omoHmoi sme g > 15 mm Goaron K
(dopMachIHIAThI )KaHa TasHBIY TYHYHAODY, (praHenTH uilyy YayH KypIyH YK KeTepyMAYyJayry Gopmyna
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0OIOHYA TEKIIEPHIIUIIN KEPEK.

M| , 242D +d,
11 N[+ Rt?E22 750 4R t.d[<1
{| |+db Vel 70Ty d, sina Pyt

(M.17)

M.3-cypeTy — THK OypuTyy UHWITEH MUPETWITeH NMpoduiiep MEHEH KOIITaBpapAblH KyNTaIlyy
Typnepy a - K-typynzery; 6 - T-Typayy; 6 - MaajibiMiama

d» = d 60roHI0 (hopMyIaHBI KOJIOHO aachl3
M[) / (37,R,t*D
N[+ 2t 4R, t,d|<1 M.18
[' | dbj/”[ dsnag (M.18)

M.26 g < 15 mm Gonron K ¢opmacbiHaars! aHa TasHbIY TYHYHAepYHIery KeH (uaHeuryy
KOIUTaBpJIapblH apKAChIHBIH JIEHTAChlHa THUpPeedcy3 TyTamTeipyyiapaa (M.4-cypeTty KapaHsbI3),
dumanenTn Wilyy YYYH KypAYH OKYK KOTOpYY KOHAOMAYYIYTY (GOpMYyJaHbl KOJJIOHYY MEHEH

TEKIIEPUITUIIN KEPEK
R t2 2
(|N|+|M|J/y{70 y (Zdb +D_+2\/§DJ+Ryd(Ad —tfdd)}ﬁl (M.19)

d, d (sina d, sina

Oyn sxepne Ad - KalllaaHbIH KeCUJIHITUHUH astHTHI.
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M.27 Tup OypuTyy MUWITEH MIMPETIITEH MPOQIIIIEH jKacaliraH KBICBUITaH TOP AJIEMEHTUHUH
TaaCUpPU AaCThIHJIA TUPOOUCY3 KOIITABPIBIH TyOalblHBIH XKYK KOTOPYY KXOHIOMAYYJIYTYH ¢opmyia
00IOHYA TEKIIEPYY KepekK.

N sina <1
10707D Rytw(t +td )

(M.20)

M.28 Ken tekuenyy | ycTyHIaH jkacairaH KbIChbUITaH TOPJYYy 3J€MEHTTHH TaacUpU AacCThIHIA
THpeeucy3 | ycTyHayH qyOalbIHBIH )KYK KOTOPYMIYYIYTY GhopMysia O00HYA TEKIISPUITUIITN KEPEK.
N sin

> 7 < (M.21)
1’5707D Rydbtw

M.4-cypety — XKynrauyy KomraBpAaapAblH TYPIepy
a-K - Typynzery; 6 - MaasisIiMaama

M.29 Tyilynne KanTaql KydTyH TaaCHpH acThbIHAA KOJJIOOTO aiblHOaraH KOIITaBpP.IbIH
KECHWJIMIIMHUH KOTOPYY KOHIOMIYYIYTY GopMyiia 6010HYA TEKIIEPUITUILU KEPEK.

Q
7e7bR[A=(2- 7)Dt+(t, +2r) (M.22)

meiHga Q — TyiyHmery kaiueutamn kydy, K tuOuamerm tyiiyamepae N Sino MpoayKTyiIapbIHBIH

]Sl

KU4YUpIIKUHE Oapabdap;
y'p— 1,3 — 0/Ry Gapabap koaddurment, bupok 1,010H ket smec;
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Rs— KaiibIll 00JIOTTYH KOHCTPYKIMSUIBIK KbIHBIIBIIIBIHA TYPYKTYYIIYTY;
A — KypIAyH KECUJIMIIWHUH asHTHI;

x=1/J1+169° /(3t°).

I — Kyp nNpoQrIMHUH HHPUITUK PaJUyCy.
M.30 KongoOoron komTaBpra >KakblH alMakTarbl TOp 3JEMEHTHMHHMH XYK KOTOPYMIYYIYIY
dopmyIia 60IOHYA TEKIICPUIIHIIN KEPEK.
N@+@/0£1
e¥aRy Ay (M.23)

MBIHJA yd — ublHaMyynarsl 1,2re sxaHa keicyynaarsl 1,0ro OapabGap aObul ajbIHTaH YEKTEIl
AIIEMEHTTETY KYUTYH OCITUCHHHH Taacup 3TYY KO3 UIIHECHTH;

Ryd — TOp 271€MEHTHHHUH O0JIOTYHYH KOHCTPYKIUSUIBIK KapIIbUTBITHI,

¢ — TyllyHaepaery THUK OypuTyy HMHWITE€H IHIMPETHIIreH NpopMIIMH 3JeMeHTTepuHe Oapabap
ko3 puIueHT:

a) K typynnery typy — 0,14;

0) xonmoo — 0,06;

B) T Typynzery typy — 0,10.

K-Typynzaery skaHa TassHbIY TYHYHAOPYHIOTY KeH (IaHENTYY KOIITaBp JIEMEHTTEPH YIYH

§=0,05.

M.31 TopayH sJeMEHTTEpUH OCKHTYY4Yy MIHpeTyyiaep (OekemaenOereH »aHa OekeMmaenreH
TYWYHIOp/©) TOp JIEMEHTHHUH OOIYKTOPYHYH (AyOanaapblHbIH, TEKUEJICpUHUH) OeKeMIUTHHE JKapalia
JCENTEeNNIIHN KepeK.

M.32 JKanraiiran Tuikenep MeHeH OekemuenreH ¢epmanbik arperartapiaa (M.S-cypet) Top
JJIEMEHTHHE Tyypa KeJlreH KOIITaBpJbIH Ay0an OedyryYHYH KYK KeTepyMAYYJIyry ¢opmyina OoroHYa

O,5(|N|+|2/I|jsin a/yc 7e7oRt,d <1
b

TCKIICPUIINIIN KEPCK.

(M.24)

t

M.5-cypety — XKanTaiiran Tuikenep MeHeH OekemzaenreH pepma TyHyHy

M.33 M.32-nyHKTTa KOpCOTYJIeH TYHYHAepae, OIIOHIOH 3¢ kaHTaiiMa penbedTepAuH KYK
KOTOPYMIYYIYTYH TEKIIEPYY, ajapra Taacup 3Tyydy KyduTy TOp 3ieMeHTHHIAETH N Kyd MEHEH KeTepyy
KOHJIOMIYYJYTYHYH aiibpMachl KaTapbl aHBIKTOO cyHywTanar, M.30 NyHKTYHYH CyHYyIUTapblHa bUIAHbIK
ACENTENTEH AIEMEHTH.

M.34 PeryenepauH SJIEMEHTTEPUHUH Kypjap MEHEH TYTaIllThIPbUITaH JKEpPJIEPH KIIKCU3
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HIUPETUITEHACH 1071000pIOHYyTra TUMHILL

M.35 ArperarrapIblH XYK KOTOPYMIYYIYTYH KaMChI3 KbUIyy YYYH TOp D3JIEMEHTTCPUHUH
KOIIIYJITAH JKEPUHICTH KOINTaBp (IIAaHENTEePAN y3yHYHAH >KaHTAWBUITAaH THJIKEJIEP MEHEH OCKeMI10e
cynymranar (M.5-cyperry kapanpi3). KomraBpiapaaH jkacajiraH TOp JJIEMEHTTEPUHUH OHPUKKEH
XKEpIIEPUH]IE, OIIOH/IOH 3J1e Kabat Tekdenep MeHeH T-TypyHIery arperarrapaa Oaisamranapsl OCKUTYY
YYYH BEPTHKAIYy TUIITEpU Oap OOJTOH ydypla >KyNTalITHIPhUIraH KaTyyJarbluTapibl OPHOTYYTa JKOJI
Oepuiier.

M.36 YonoiiTynran depmanapasl 60AT GIaHENTepd MEHEH J0JI000pI00 CYHYIITANIAT: KbICHUITaH
KypAYH JEHIIDIIUH/IE - dKOHOKOWIOp MEHEH, KEPUITreH XOPIyH JCHII3JIMHIE - KOTOpKYy OexeM 00iTTop
MEHEH.

M.37 TopusoHTaIABIK (QepManapipH OaIaHBIITAPEl KypIApAbIH CBHIPTKBI  (hIaHeITepruHE
OCKUTUJIMIITN MYMKYH.

M.38 Mawmpiyanapra OaiimaHelnTyy (YCTYHAOTY Mambluanap) YCTYHKY KypAyH Y4YYHYY
BEPTUKAJJIBIK KBIHMBUIIAP/IbI )KOKKO YbITapyy KaHa aHbIH TOPU30HTAIIBIK KbIHMBUIILYYIYTYH KOJJ00YY
OMPMKKE CABIITHIPMAITYY JKbUIBIIIBIHBIH ©JT96OMY MCHEH KaMChI3 KbLITYY KEpeK.

M.39 UYerrepuH anmbiH ana Aasgpaoo MeHeH tg >5 MM OONrOH WMHWHMIATEH MIUPETUIITeH
npoMIIepACH KacaIraH TOPJIOPAYH SJIEMEHTTEPUHHH MaHKalapblHa OypUTyK HIMPETYYJIOpAY Kacoo
cynymranat (M.6-cyper).

o, Tpajg B, rpan S, MM
35-45 90 2-3
46-60 75 3-4
61-90 55 3-5

M.6-cypety — Uitnnun mmpeTHired npoQuIaUH yYTapblH IMHUPETYY AETalbI

M.40 Kaiipl ¢iaHenTepruHIery TYypachblHaH KETKEH TUTHILTEPINH OPTOCYHAATHl apalIbIKTHI (TOP
3JIEMEHTTEPUHHUH MaHXaJlapblHa) KaOblI allyy Kepek:

KBICBUITAH KYPAYH TassHbIY TYWYHAOPYHAO kKaHa TYWYH TYUYHAOPYHIO - 5 MM KEM dMEC;

Oamka yuaypaapaa (Mucaisl, M.5-cypeTTy KapaHbi3) - 20 MM KeM 3Mec.

Tyramyy Tyiynaepy

M.41 Witunren mupeTwireH npoduIaepAeH jkacainraH TylyHumep arperartap (M.7-cypert)
TEKIIEPUIIET:

a) TYHYH DIIEMEHTTEPHHWH >KaHa TYWYHre »aHamia NpoQWIIUNK 30HAHBIH OEKeMIHWTH >KaHa
TYPYKTYYJIyry OOIOHYa;

0) IMPETUITeH KOLIyIMaNapAblH OeKeMIUTH OOIOHYA.

M.42 TyTamTeIprblu 3IEMEHTTHH YbIHAIYYArbl ’KYK KOTOPYY KOHIOMIYYIYTY TEKIICPHIICT:

a) F Tubunnern 6upauxrep yayH (M.7, a-cypeTTy KapaHsi3) - popmyia 6010HYa

N/[R t:D, /( )]+ Ryatgd, <1 (M.25)

MbIHAA N — OMPUKTHPYYUY DJIEMEHTTETH KYY;
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Ryt — hanen; 6010TTyH KOHCTPYKIHMSIIBIK KaPIIBLUIBITHI;

Dt — ¢ymaHenTHH TYTalITHIPTBIYTHIH Y3YHAYTY;

Ryd — OMpUKTHPYYUY 2JIEMEHTTHUH OOJIOTYHYH KOHCTPYKIHMSUIBIK KapIIbUIBITH;

0) ®u tubuugeru Oupmukrep yuyH (M.7 — cyperty kapaHbi3, a) - (M.25) dbopmyna GoroHua,
O6upok ty t4+0,6th anMamTeIpEUIraH MEHEH,
MBIHAA th - KanTaMaHbIH KaJIbIH/IBITBI;

B) B tnOuHmeru ryitynnep yuyH (M.7, a-cypeTTy KapaHbI3) - HIapTKa bUIAHBIK

N/ ARyq vt <I (M. 26)

MbIH/IA A — OUPUKTUPYYYY JIEMEHTTHH KECUINIINHIH asHTBI;

Yf- KUPTU3YY TEPEHAUTHHUH Taacup K03 UINEHTH, KaObLT aJIBIHTaH:

0,8 <1/ dp< 6oronua 1,6 v+=0,5111/dy+0,18

"li/dy 21,6 v¢=1,0

M.43 bBaiinanblin 3JeMEHTTEPUH KBICYY y4YypyHIA KYK KOTOPYY >KOHIAOMIYYJIYTYH TEKIIEPYY
KEpeK:

a) @ tuOunnern oupmukTep yayH (M.7 — cypetty kapaHsi3 , a) - (M.25) dopmyna GoroHua xaHa

dbopmyanap 60rOHYA!
(ANer] /Ryd <1
fc fc (M 27)

(N+Nej /R 1
A W y
(M.28)

0) @, xana By tTunrepunnn oupaukrepu yayH (M.28) dopmyia GoroHYa skaHa hopmyna OOroHYA:

(AN ¥ V'\\'/el] / R, <1
fc fc ( T 29)
(M.27)+(M.29) dbopmynanapbiaaa:

€, €1 — THEHICNYYJYTYHO Xapaimia OCKUTHIIUI >XAaTKaH KOHCTPYKIUSHBIH OypuYyHYH OTyHaH
TYTAIITBIPTBIY DJIEMEHTTHH OTyHa J>KaHa KbIPhl MEHEH TYTaIllTBIPIBIYTBIH KOII OOpPAYK OopOopyHa
yeitnHku apaisiktap (M.7-cypetty, 6) KapaHbI3);
A, W — TuemenyyiyryHe apamia KeCHIHMIIMHUH asHTHI jKaHa MPOQPMIIUH TYTaIITHIPTHIUYTHIH
OTyHa CaJbIITHIPMAyy KapIIbUIBIK MOMEHTH;
Atc, Wi — THemenyyiyryHe skapaima, KeIpabl (drepae Oap 0o0yico) dcemke alyy MEHEH,
TYTAIITBIPTHIY T'YCCETTHH KapIIbLUIBIKTHIH aSHTHI )KaHA MOMEHTH;
y- MpOGUIANH DH YOH NIAPTTYY HMUKEMIYYIYTYHO >Kapalia ajblHTaH 5MIeK IapTTapbIHbIH
kod(purmeHTH:
caar 1 <0,45 y=0,6
" 1>0,45 Y= 0,54+0,15 4 , 6upox 1.0 amrsik smMec.
dopmynianap OMPUKTHPYYYY SJIEMEHTTUH KECHJIMIIMHHUH e4eMaepyHYH Katbimbel 0,75 < dp
6onroHa0 kapaktyy 6onor. Baitmanein d<1,1 skaHa 4oHypaak MpOQHIIUH ©TYOMYHYH KaJbIHIbITbIHA
KapaTa KaTbllIbl 45TEH Koll AMeC.
M.44 TIpodunbauH HIMPETHIATEH KOLIyJIMalapblH kaHa @, @, @, TUNTEPUHIACTU OJOKTOPIYH
¢daHenTepy MEHEH TYTAITHIPYy MEHEH OMPHUKTHPYYHY 3cenrtee yiryn denemaepauH 10.5 — myHkryHa
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BUTAMBIK, Ycf = 0,8 AKCIUTyaTanusuioo mapTTapblHBIH KO3()(PUIMEHTHH 3CKe alnyy MEHEH KYPry3yJayyre
tuitnm. Kyd OepyyHYH Teru3 SMECTUrHH kaHa (opMysia OOIOHYA MPOKATTHIH KaJIbIHABITEI OarbITHIHAA
(rraHer; MEeHEH METaJI/IbIH Y€K apachblH OMPUKTUPYYHY 3CKE allyy MEHEH

N/ ki lw Rin Ywz Yef < 1 (M3O)
a; Tun @ 1;;1‘
=L-.'£-|
BT _ ‘ ] r
i
Tun Py 2-2
ty z, a
¥ A te
Dby
Tun Ps 3-3
E} 3 af
3 -4
3 T
N =——mu — =1
e
Tun 8
o - zst

Lo =10

M.7-cypety — Uiinnren mmpeTuires npopuiiiep/ieH xacairad TYHyHAep OUpUKTUPTrUITEp
a — ITaHraJapblH TYpaepy; 6 — pacoHKa MEHEH TyTalThIpyy; 1 — KbIpbl MEHEH TyTaIIThIPIbIYTHIH
KECHJIMIIMHUH 00pAYK O0pOOPYHYH CBI3BITHI; 2 — (hepMa (paCOHKAHBIH OTY;
3 — mpouIIUK Ory
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penucioBue

1 AKTVYAJIM3NPOBAHBI I'ocynapcTBEHHBIM HHCTUTYTOM CEHCMOCTOMKOIO CTPOUTENIHCTBA
Y MH)XXEHEPHOTr'0 MPOEKTUPOBaHUSA NpU ['0CyAapCTBEHHOM are€HTCTBE apXUTEKTYpBl, CTPOUTENIBLCTBA U
KHUJIUIIHO-KOMMYHAJIBHOTO  Xo3siictBa mnpu  KabGunere MunuctpoB Keipreisckoir Pecmy6muku
(l'occtpoit)

2 BHECEHbI YnpaBneHrueM apXuTeKTypbl 1 TEXHHUECKOT0 HOpMUpoBaHus ['occTpost

3 YTBEPXEHBI npukazom I'occtpost ot 31 uronst 2024 roga Ne 74-uma u BBEJIEHBI B
I[EflCTBHE ot 17 aBrycrta 2024 roga Ha OCHOBE JCJIETUPOBAHHBIX IMOJTHOMOYUN B COOTBETCTBHH C
noctaHoBienrneM Kabunera MunuctpoB Keipreizckoii Pecy6auku ot 3 mapta 2023 roma Ne 115

4 3APEI'MMCTPPOBAHBI MunucrepctBom toctuuuu  Koipreizckoit  PecnyOnnku B
l'ocynapcTBeHHOM peecTpe HOPMATHUBHBIX MPABOBBIX akTOB OT 6 arycra 2024 roma Ne 6082

5 B3AMEH CH KP 53-01:2022 «CranbHble KOHCTPYKIHU. HOpMBI TPOEKTUPOBAHUS»

Hacmoswue cmpoumenvuvie Hopmbl He Mo2ym Oblmb NOIHOCHMbIO  UIU  YACTMUYHO
B0CNPOU3BEOEHDI, MUPANCUPOBAHBL U DACNPOCMPAHEHbL 8 Kayecmee OQUYUATbHO20 U30aHus 6e3
paspewenus I'occmpos

© I'occerpoit, 2024

B caywae mepecmoTpa (3aMeHbI) WJIM OTMEHBl HACTOSIIIUX CTPOMTENBHBIX HOPM,
COOTBETCTBYIOIlIEE  yBeAOMJIEHHME  OyJeT  OmyOJMKOBaHO B  YCTAaHOBJIEHHOM  TOPSIJIKE.
CootBeTcTBYIOIIas HH(pOPMAILIKA, YBEJOMIICHUE U TEKCThl pa3MEIIaloTCs Takke B WH(POPMAIIMOHHOMN
cucTeMe O0IIEero MoJIb30BaHMs — Ha OQHIIMATBHOM caiiTe pa3paboTunka
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CTPOUTEJIBHBIE HOPMBI KbIPTBI3CKOM PECITYBJIMKA

Cucrema HOPMATUBHBIX JOKYMCHTOB B CTPOUTCIILCTBE
CTAJIBHBIE KOHCTPYKIIUNU. HOPMbI IIPOEKTUPOBAHUA
BoJsoT koHcTpyKIMsaapbl. [071000pJ100 YeHeMaepH
Steel structures. Design standards

AKTyanu3upoBaHHas pelakius
CH KP 53-01:2022

JlaTa BBenenusi — 2024.08.17

1 Ob1acTh NpMeHeHUs

1.1 Hacrosimue HOpPMBI YCTAaHABIMBAIOT OCHOBOIMOJArarolme TpeOoBaHUS K CTaIbHBIM
CTPOUTENBHBIM KOHCTPYKLHUSAM IO OOECIEUYEHHUI0 MX HAJeKHOCTH, 0€30MacHOCTH, JOJTOBEYHOCTH U
HSKOHOMHYHOCTH. [lon0KeHusT HACTOSINX HOPM SBISIOTCS 00S3aTENIbHBIMU U PACIPOCTPAHSIOTCS Ha
CTAJIbHBIE CTPOMUTEJIbHBIE KOHCTPYKIMH HOBBIX U PEKOHCTPYUPYEMBIX 3JaHUNH M COOPYKECHHH
pa3MYHOrO Ha3Ha4YeHUs (Jajee — KOHCTpyKuuM). IlosojkeHUsT HOPMATHBHBIX JIOKYMEHTOB
00s13aTeIbHOTO M PEKOMEHATENIbHOTO XapakTepa, pa3pabaThlBaéMbIX B pa3BUTHE U C LEJbIO
YTOYHEHUS, I€TaIU3aI1H, TOMOIHEHHS! ISl Pa3IMYHbIX BUJOB KOHCTPYKIMM, HE JOJKHBI HapyllaTh
OCHOBHBIX IIOJIO’KEHUI HACTOSIIIUX HOPM.

1.2 Ilpm npoeKTUpPOBAHMM PpA3IUYHBIX BHUAOB W TUIIOB KOHCTPYKLIMH, B TOM 4YHUCIE
HaXOJALIMXCS B OCOOBIX YCIOBHSAX 3KCIUTyaTallMM (HampuMep, KOHCTPYKIHUM JIOMEHHBIX TMeyei,
pe3epByapoB, KOHCTPYKIMN 3/1aHUH, TOABEPralOLINXCcsl CEHCMUYECKUM BO3JIEHCTBUAM, HHTEHCUBHBIM
BO3CUCTBUSAM TEMIIEPATyphl, pagualnd, JUOO BO3JEHCTBUSAM arpecCUBHBIX Cpei), KOHCTPYKLHUH
YHUKQJIbHBIX 3JaHUN U COOpPYKEHUH, a TaKKe CHEIUAJbHBIX BHUAOB KOHCTPYKLMI (Hampumep,
MIPEIBAPUTENILHO HANPSDKEHHBIX, MPOCTPAHCTBEHHBIX, BUCSYMX, MPOJETHBIX CTPOCHHH MpPOJIETOM
cBpilie 36 M, aHTEHHBIX COOpPYXEeHHH BBICOTON cBbIimie 100 M, OallIEeHHBIX COOPYXKEHHI), TOJKHBI
coOmroaTbes JIOMOJIHUTENbHBIE TpPeOOBaHUS, KOTOPHIE OTPaXKalOT OCOOEHHOCTH pPabOThl ATHX
KOHCTpyKIMH. IIpoekTnpoBaHMe yKa3aHHBIX KOHCTPYKLIMH M WX COEAMHEHWH, KOHCTPYKIUMH, HE
BOILIE/IINX B HACTOSAIINE HOPMBI, a TaKXKe 00BEKTOB 00IIel MeTauioeMKocThIo cBbiie 200 T MeTasuia
(BHE 3aBHCHMOCTH OT METAJJIOEMKOCTH OTJIENbHBIX ATAINOB), C LEJNbIO MOBBIIICHUS HAJEKHOCTH U
HSKOHOMHYHOCTH 3JaHUM U  COOPY)KEHUH, HEOOXOAMMO OCYWIECTBIATh CHJIAMH  BEAYIIUX
CHELMATN3UPOBAHHBIX IPOEKTHBIX OPraHU3alUi 110 CTAIBHBIM KOHCTPYKLIMSIM.

1.3 TpeboBaHusT HACTOSIIUX HOPM JIOJDKHBI PUMEHSITHCS TIPU TPOCKTUPOBAHUH KOHCTPYKIIUN
SKCIUTYaTHPYeMBIX TPU MOCTOSIHHOM U (MIIN) KPaTKOBPEMEHHOH Temmeparype He Bbime mioc 100°C n
He Hke muryc 40° C.
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2 HopMaTuBHBbIE CCHIJIKHA

B HACTOAIIMX HOpPMaxX HMCIIOJB30BAaHBI CCBUIKHM Ha AOKYMCEHTEBI, IIPUBCACHHLIC B IIPHIOXKCHUU
Al.

3 OnpenesieHus

3.1 B mHacrosmux HOpMax NpPUBEIEHbl TEPMHHBI M ONPEICICHHUS B COOTBETCTBUH C
npuoxeHuem A2.
3.2 OcHoBHBIE OyKBEHHBIC 0003HAYEHUS MPUBEICHBI B IPHIIOKEHUH b.

4 IpuHUMNbI o0ecnevYeHUs] HANEKHOCTH, 0€30MACHOCTH, J0JTOBEYHOCTH H
IKOHOMMYHOCTH KOHCTPYKIMI

4.1 Ilpu [OpOEKTUPOBAHMM CTAJbHBIX KOHCTPYKLUMH ciexyeT coOaoJaTb HOPMBI,
o0ecreynBaroIue HOPMAJIbHYIO SKCIUTyaTallMIO 3J1aHUM M COOPYXEHHUH B TEUEHHE CPOKa CIIy>KOBbI,
YCTAHOBJICHHOT'O 3aKa34MKOM, OXPaHy OKpY’KaloIlel cpesibl U BHIIOJIHEHUE JAPYTUX OCOOBIX YCIOBHH,
yCTaHaBJIMBAEMbIX B TEXHUUECKOM 3a/IaHUM Ha IPOEKTHpoBaHue. [l 3Toro HeoOX0AMMO: IPUHUMATh
KOHCTPYKTUBHBIE CXEMbI, OOECIEeUYMBAIOIIME IPOYHOCTh, YCTOHUMBOCTH M HPOCTPAHCTBEHHYIO
HEU3MEHSEMOCTh 3/JaHUH U COOPY)KEHMH B 1EJIOM M HX OTICJIbHBIX JJIEMEHTOB IpHU
TPaHCIIOPTUPOBAHUM, MOHTAaXX€ M OKCIUIyaTallUM COOJIOJaTh TpeOOBAHHUS HOPM  IOXKAPHOM
0€30MaCHOCTH W 3aIIUThl CTAJbHBIX CTPOUTENBHBIX KOHCTPYKIMI OT KOpPpO3UHU. YBEIUYEHUE
TOJILIMHBI TIPOKATa U CTEHOK TPYO C II€JIbI0 MOBBILIEHUS Mpejiesia OTHECTOMKOCTH KOHCTPYKIMHM U UX
3alIUTHl OT KOPPO3UHU JOIMYyCKAETCs TOJIBKO MPHU TEXHHKO-3KOHOMHUYECKOM oOocHoBaHuU. IIpu 3Tom
HaJE)KHOCTh KOHCTPYKIMM CIEAyeT NpPOBEPATh C YYETOM KOPPO3MOHHOIO H3HOCA; IPHUMEHATH
panMoHaIbHble NpoGWIN MpoKara, APQPEKTUBHbIE CTaIM M HPOTPECCUBHBIE THUIIBI COEIWHEHMH;
3JIEMEHTHI KOHCTPYKLUM JODKHBI MMETh MUHUMAJIbHBIE CEYEHHUs, YJOBJIETBOPSIONIME TPeOOBaHUAM
HACTOSALIMX HOPM C YYETOM COPTaMEHTOB Ha MPOKaT U TpyObl; MpeaycMaTpuBaTh TEXHOJIOTUYHOCTh U
HAaUMEHBIIYI0 TPYJOEMKOCTb HW3TOTOBJIEHMS, TPAHCHOPTUPOBAHUS M MOHTa)Xa KOHCTPYKIIHM;
YUUTHIBaTh IPOU3BOJICTBEHHBIE BO3MOKHOCTM ¥ MOIIHOCTh TEXHOJIOTMYECKOIO0 M KpPaHOBOIO
000pyIOBaHUS ~ TOPENNPHUATANA - M3TOTOBUTENECH  KOHCTPYKIMH; 00ECHedYnTh COOHMPAEMOCTh
KOHCTPYKLIMH IyTeM Ha3HAUYeHUs TIPH TNPOECKTHUPOBAHUM TpPeOOBAaHUI TOYHOCTH B THpoliecce
M3TOTOBJIEHHSI U BO3BEJIEHUS B COOTBETCTBUM C HOPMAaTUBHBIMU JJOKYMEHTaMHU.

4.2 3a pacdyeTHY!0 MHMHHMAaJbHYIO TEMIIEpaTypy Hapy’KHOIO BO3AyXa CIEAyeT IPUHUMATh
TeMIepaTypy HauOolee XOJIoaHOW MATHAHEBKU obecredeHHOCThI0 0,98 cormacno CHull KP 23-02.
PacuetHass TexHoslorMueckas TeMIlepaTypa yCTAHaBIMBAETCS TEXHMUYECKMM 33JaHMEM Ha
IPOEKTHPOBAHUE.

4.3 OTKpbITbIE KOHCTPYKIIMH, HE 3aMypOBaHHble B O€TOHE WJIM B KUPIUYHOW KiaJKe U T.II.,
JOJKHBI OBITh JIOCTYIHBI JUIsl HAOJIO/JEHHS, OLEHKH TEXHUYECKOIO COCTOSIHUS, BBIIOJHEHUS
NpoQMIAKTUYECKUX M PEMOHTHBIX pPAa0OT, HE JOJDKHBI 3aJepXkKHUBaTh BIary M 3aTpPyAHATh
pOBETPUBAHME. 3aMKHYThIE TPOPIIN TOJKHBI OBITh T€PMETU3UPOBAHBI.

4.4 B 3aBUCMMOCTM OT HA3HA4YE€HMs, YCIOBHM AKCIUIyaTal[Md, TEXHOJOIMHU HM3TOTOBIICHUS U
HaIpsHKEHHO-e(OPMHUPOBAHHOTO COCTOSIHUS KOHCTPYKIIUH MOIPA3ACISIIOTCS Ha YEThIpe TPYIIIIBL:

I'pynma 1 Caphble KOHCTpyKuuu (cM. 1. 4.5) nub0 uX 3JIEMEHTHI, padoTtaroliye B 0co60
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TSDKEJIBIX YCJIOBHSIX, B TOM YHCJI€ MAaKCHMAJIbHO CTECHSIOIINME PAa3BUTHE IUIACTHUECKUX AeopManuit
WM TIOJIBEPTaIOIIUECs HEMOCPEICTBEHHOMY BO3ICHCTBHIO TMHAMUYECKHX (CM. II. 4.6), BHOpPALIMOHHBIX
WIM TOJBWKHBIX HAarpy3ok (IOAKpaHOBbIC Oaiku; Oajdkk pabouuX IUIOMIAA0K; Oalku myTel
MOJIBUKHOTO TPAHCIIOPTA; SJEMEHThl KOHCTPYKIHMH OYHKEPHBIX U pPasrpy30YHBIX 3CTaKas,
HEMOCPEACTBEHHO BOCHPUHUMAIOIIUX HArpy3KU OT MOABM)KHBIX COCTABOB; TJIaBHBbIC OAJKU U PUIEIH
pam npu AMHAMHUYECKOM HarpysKe; MPOJIETHbIE CTPOSHUS TPAHCHOPTEPHBIX Tajnepeit; hacoHku depm;
CTEHKHM, OKpAalKW JHHUIL, KOJbLA >XECTKOCTH, IUIABAIOLIME KpPBIIIM, IOKPBITHS PE3EPBYyapoB U
rasrojibJIepoB; OyHKEpHbIC Oalku; 000JO0YKH TapabOIMYECKUX OYHKEPOB; CTaJbHBIC OO0OJOYKH
CBOOOJHO CTOSIIIUX JABIMOBBIX TpPyO; CBapHbIe CHEIHabHBIE OMOPbI OONBIIUX MEPEXOJ0B JHMHUN
anektponepenaun (BJI) BeicoToit 6onee 60 M; 3IEMEHTBI OTTSHKEK MAUT U OTTSDKEYHBIX Y3JIOB).

I'pynna 2 CpapHble KOHCTPYKUUHM JUOO MX 3JIEMEHTbHI, padoTarollue MpU CTaTUYECKOU
Harpy3ke MpHu HAJMYMK PACTATUBAIOIIMX HANpPsHKCHUH ((GepMbl; puresid paM; OalKu MEpPEeKPHITHHA U
MOKPBITHN; KOCOYPHI JIECTHHI; O0OJIOYKM CHIIOCOB; omopsl BJI, 3a MCKIIOUEHHEM CBapHBIX OIOP
OOJIBIIUX TEPEXO0JIOB; OMOPHI OIIMHOBKU OTKPBITHIX PaCHpEeNUTEIbHBIX YCTPOWCTB MOJCTAHIIUN
(OPY); omopbl TpaHCIOPTEPHBIX Taliepeil; MPOKEKTOPHbIE MAayThl; JIEMEHThl KOMOWHUPOBAHHBIX
ornop aHTeHHBIX coopyxkeHuil (AC) u apyrue pacTsSHyTble, pacTAHyTOU3rHOaeMble U H3rHOaeMbie
AJIEMEHTHI), & TAK)K€ KOHCTPYKIIMM M MX 3JIEMEHTHI TPYHIbl 1 IPH OTCYTCTBUHM CBapHBIX COETUHEHHIA
n Oanku moaBecHbIX myTed u3 nByTaBpoB mo ['OCT 19425 mpu HamMuuM CBapHBIX MOHTAKHBIX
COCIMHEHU.

I'pynna 3 CBapHble KOHCTPYKIMH JIMOO HX DJEMEHTHI, paboTallIMe MPU CTAaTHYECKOU
Harpy3ke, MPeUMYIIECTBEHHO Ha CKaThe (KOJOHHBI; CTOWKH; OMOPHBIC IUIMTHI; 3JIEMEHTHI HACTHIIA
NEPEeKPBITUI; KOHCTPYKLUH, MOAICPKHUBAIOIINE TEXHOJOIHMUECKOe 000pylOoBaHME; BEPTHKAIbHBIC
CBSI3W N0 KOJIOHHaM C HaIlpsDKEHHSIMHM B PAacUYEeTHBIX ceyeHMsax cBs3eil cBobime 0,4Ry; aHkepHsble,
Hecymue U (UKCHpYIOUIME KOHCTPYKIHMM (OMOpPbI, PUTeIM >KECTKUX IONEepedrH, (UKCATOPHI)
KOHTaKTHOH CeTH TpaHCIOpTa; omopsl mox obopynosanue OPY, kpome omop moja BBIKIIOYATENH;
3JeMeHThl cTBOJIOB M OamieH AC; KOJIOHHBI OETOHOBO3HBIX ICTAaKajd; MPOTOHbI MOKPBITUN U ApyTHe
CKaThle M CXKATO-U3rHOaeMble DIICMEHTHI), a TaK)Ke KOHCTPYKIMM M HMX 3JEMEHTHI TPYMIbI 2 MpU
OTCYTCTBHH CBAPHBIX COEUHEHUH.

I'pynna 4 BeriomoraTenbHble KOHCTPYKLUNU 3AaHUNA U COOPYKEHUH (CBSA3H, KPOME YKa3aHHBIX
B rpynme 3; 3JIeMeHThl (paxBepKa; JECTHULIbI; TParbl; IJIOMAAKU; OIPaXICHUS; METAITIOKOHCTPYKIIUN
Ka0eNbHBIX KaHAJIOB; BCIIOMOTATENIbHBIE AJIEMEHTHI COOPYXKEHUN U T.II.), @ TaKkKe KOHCTPYKIMH U UX
AJIEMEHTHI IPYNIBI 3 IPU OTCYTCTBUM CBAPHBIX COEAMHEHU.

4.5 KoHCTpyKIMsI WIIM €€ DJIEMEHT CUMTAIOTCS MMEIOLIUMU CBAapHBIE COEAVHEHMS, €CIIU OHU
pAacIioyio’KeHbl B MECTax JeMCTBUS 3HAUUTEIbHBIX PACUETHBIX PACTATMBAIONINX HanpskeHu (6>0,3Ry,
0>0,3Rws, mwmn o> 0,3Rw;) mubo B Mecrax, T/ie BO3MOXKHO pa3pyIlIeHHE CBApHOTO COCAMHCHHSI,
HampuMep M3-3a 3HAUUTEIbHBIX OCTATOYHBIX HAIPSHDKEHUH, YTO MOXKET MPUBECTU K HEMPUTOTHOCTH K
9KCIUTyaTallui KOHCTPYKIIMH B LIEJIOM.

4.6 KOHCTpYKIMH OTHOCSTCS K IOJBEPraronuMcs BO3JCHCTBHIO JTHMHAMUYECKUX Harpys3ok,
€CIIM OTHOILEHHE aOCOMIOTHOTO 3HAYEHHS HOPMAJIbHOTO HANPSIKEHHs, BBI3BAHHOTO TUHAMUYECKOMN
Harpy3koi, K CyMMapHOMY PpacTATMBAIOLIEMY HaIIPSDKEHHIO OT BCEX HArpy30K B TOM JK€ CE€YEHHHU
a>0,2.

4.7 llpm Ha3Haue€HUU CTaldM JUId KOHCTPYKLUMH 34aHMH M coopyxeHuid [ kiacca
otBercTBeHHOCTH TI0 CHuII 2.01.07 HOMep rpynnbl KOHCTPYKIMH CIIEIyeT YMEHbIIATh HA €AUHUILY
(st rpymm 2-4).

4.8 IIpu TommmnHe npokara t > 40 MM HOMEp TpyNIlbl KOHCTPYKLMM CIE€IyeT YMEHbIIATh Ha
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enuuuny (s rpynn 2-4); npu ToIuHE mpokara t < 6 MM - yBETHYMBATh HA €AWHHMILY (IS TPYIIT
1-3).

4.9 Tlpu pa3paboTKe KOHKPETHBIX HOPMATHUBHO-TEXHUYECKUX JOKYMEHTOB HE00OXO0IUMO
YUUTBIBAaTh, YTO HOPMBI M IpaBHJa MPOEKTUPOBAHMS, W3TOTOBICHHS, BO3BEACHUS, MMPUEMKH padoT,
OKCIUTyaTallil U PEKOHCTPYKIMH, a Takke TPeOOBaHUS K COOTBETCTBYIOUIMM METOIaM KOHTPOJIS
IPEICTaBISIIOT cO00M €AMHBIN KOMIUIEKC M JOJDKHBI OBITh YBS3aHBI JPYT C JPYTOM.

4.10 PabGoume uepTekKU CTaNbHBIX KOHCTPYKIMH JOJKHBI COOTBETCTBOBATH IpaBUIIAM
BBITIOJIHEHHUST TIPOeKTHOM u pabouert nokymentamuu (IOCT 21.502), a Taxke TpeOOBaHHAM IO
usrorosneauio (CHull 111-18) u monTaxy kouctpykiuii (CHull KP 52-01).

B pabounx yeprexkax KoHCTpyknumi Mapku KM (koHCTpykiuu Metauimueckue) miau KM
(KOHCTPYKIIMHM METAJUTMUECKUe NETAIMPOBOYHBIC) U B JIOKYMEHTAIIMU HA 3aKa3 MaTEpHUAaOB CIIETYET
YKa3bIBaTh:

MapKH CTaJH U JIOTIOJHUTENIbHBIC TPEOOBAaHMS K HUM, TPEAYCMOTPEHHBIE TOCY1apCTBEHHBIMU
CTaHJapTaMM UM TEXHUYECKUMHM YCIOBUSMHU U HACTOSIIIMMHA HOPMaMU;

CTIOCO0 BBITIOJIHEHHSI CBAPHBIX COCTUHEHUH, BUI U PEKUM (TOJIbKO mpH pazpaborke KMJ)
CBapKH; TUITbI, MAPKH, TUAMETPHI (TOJIbKO mpu pa3zpadorke KM/ u 3aka3e) 3JeKTPOJOB M MaTepHAIOB
JUISE aBTOMaTHYECKOW M MEXaHU3MPOBAHHOW CBApKH, MOJOXKEHHE IIBAa MPU CBapKe, THI MOAKIAIKU
(Tombko mipu pazpadbotke KM/ u 3akaze) Assi CTHIKOBBIX IIIBOB;

KJIACChI TPOYHOCTU ¥ TOYHOCTH OOJITOB;

croco0 MOATrOTOBKH KOHTAKTHBIX MOBEPXHOCTEH 17151 GPUKIIMOHHBIX COCTMHEHUII;

pacrojoKeHUue U pa3Mepbl CBApPHbBIX, OONTOBBIX U (DPUKIMOHHBIX COEAMHEHUN C YKa3aHUEM
BBIMIOJIHEHUSI UX B  3aBOJCKUX WJIM MOHTAXHBIX YCIOBUSAX U, I@pU HEOOXOAMMOCTH,
MOCJIEI0BATENbHOCTh HAJIO’KEHUS IIBOB M YCTAHOBKH OOJITOB;

CHO0CcOOBbI 1 00bEM KOHTPOJISI KauecTBa; TPeOOBaHUS K 3alIUTe KOHCTPYKLUN OT KOPPO3UH.

5 MatepuaJbl it KOHCTPYKIUI ¥ COeIMHEHUH M MPUHUUIBI oNpe/eIeHusl
HUX PACYETHBIX XAPAKTEPUCTHK

MarepuaJbl 1l KOHCTPYKUMH U COeAMHEHU I

5.1 B 3aBUCHUMOCTH OT TPYMIbI KOHCTPYKUUH 10 1.4.4 BCe CTaIM CleqyeT MPUHUMATh 10 Tall.
B.1, B.2, npu y/n0BIETBOPEHUH CIEAYIOUIMX TPeOOBaHMIA: 110 XUMUYECKOMY COCTaBYy U yIIepOJHOMY
9KBUBAJCHTY I CBapHBIX KOHCTPYKIMH B COOTBETCTBHU c Tabia. B.3; mo ynmapHoil Bs3KocTH, B
3aBHCUMOCTH OT YpPOBHSI IPOYHOCTH, B COOTBETCTBHH ¢ Tabn. B.4. Ilpu OTCYTCTBHM JOKYMEHTOB O
KAauecTBe WJIM HEJOCTaTOYHOCTU HMEIOIIMXCSA B HUX CBEICHHUM OLEHKa CBOMCTB Marepuaia
KOHCTPYKLMA W COCIMHEHMM [OJDKHA IIPOBOJUTHCS B COOTBETCTBUM C PETIIAMEHTUPOBAHHBIMHU
TpeOOBAHUSIMHU.

5.2 CranpHOH TpoOKaT JUIsI DJIEMEHTOB KOHCTPYKIMH, TIOJBEPKCHHBIX JIEHCTBHIO
PAaCTATUBAIOIIMX HAIPSHKEHUH, KOTOPhIE HAIIPABJIEHBI HOPMAJIBHO K IIOBEPXHOCTH MPOKATKH, JTOJKEH
00JaiaTh rapaHTUPOBAHHBIMU MEXaHUYECKUMHU CBOMCTBAMHU B HAIIPABJIEHUH TOJIIMHBI IPOKATAa.

5.3 JlonmyckaeTrcsi IPUHUMATh, YTO AMArpaMMbl pabOThl CTaM OJMHAKOBBI IIPU PACTSKEHUU U
CKaTUH, BOJIb U IIOIEPEK HAIIPABJICHUS IIPOKATKH, @ TAKKE HOPMAJILHO K IIOBEPXHOCTHU ITPOKATKH.

5.4 Cranp a5 21€MEHTOB KOHCTPYKIMI, PACCUNTBHIBAEMBIX C YYETOM Pa3BUTHS IUIACTUYECKUX
negopmanuii BIUIOTh 10 MOJHOM MiIacTU(UKALMK CEYCHHUs, JOJDKHA UMETh IUIOIIAAKY TEKy4ecTH Ha
auarpaMme pa®oThl CTalM U YAOBJIETBOPATH CIEAYIOIIMM TPeOOBaHMAM: OTHOILICHHE BPEMEHHOTO
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COIPOTHBIICHUS oy (0b) K IPEICITy TEKYUeCTH oy (0m) JOIDKHO OBITH HEe MeHee 1,25;

OTHOCHUTEJIbHOE YJ/UIMHEHHE JO0JDKHO ObITh He MeHee 15 %; OTHOIIeHUs MONHBIX AedopManui,
COOTBETCTBYIOIIMX KOHIly M Ha’ajly IJIOUIAJIKA TEKy4eCTH Ha JuarpamMme paOoThl CTajH, U JOJHKHO
ObITh HE MeHee 10.

5.5 Jlns KOHCTPYKIMU ClIeAyeT HMCIOJb30BaTh (DacCOHHBIN (YTOJIKH, ABYTAaBPHI, IIBEILICPHI),
JIUCTOBOM, IIMPOKOIIOJIOCHBIA YHHUBEpPCAIbHBIA MPOKAT W THYThIE MNPOQUIN C TEXHUYECKUMHU
tpedoBanusimu o ['OCT 27772, TOCT 14637, TOCT 535, 'OCT 19281, TOHKOJIUCTOBOM MPOKAT U3
yriaepoauctoi crand o 'OCT 16523 u w3 cranu noBeimieHHON mnpouHoctd — o 'OCT 17066,
xonmoaHorHyTeie mpoduau 1o ['OCT 11474, npodunaum THYTBIE 3aMKHYThIE€ KBaJlpaTHBIC U
npsimoyrosibHeie o ['OCT 30245, coproBoii mpokar (kpyr, kBaapar, nojioca) no 'OCT 535 u
I'OCT 19281, snexrpocBapusie Tpyos mo 'OCT 10705 u I'OCT 10706, ropsiaenegopMupoBaHHbIC
TpyOsl mo 'OCT 8731.

5.6 OTnuBKYM (ONOPHBIE YACTH U T.I.) JJISl CTAJIbHBIX KOHCTPYKLHUN CleAyeT MPOEKTUPOBATh U3
yraepoauctoil cranu mapok 15JI, 25J1, 35J1 u 45J1, ynoBnerBopsitomieil TpeGOBaHUSIM Ji TPYIII
ornuBOK II mmm III mo I'OCT 977, a takxe u3 ceporo uyryHa mapok CUl15, CH20, CY25 u CUY30,
ynosierBopsitouiero tpedoanusm ['OCT 1412.

5.7 J1ns cBapKH CTaJbHBIX KOHCTPYKIUH ClIeyeT NPUMEHSTh: SJICKTPOAbI A PYYHOU TyroBOU
ceapku 1o ['OCT 9467; cBapounyto mnpoBoioky mno ['OCT 2246, ¢urocst mo I'OCT 9087,
nopomkoByto MpoBosioky mo ['OCT 26271 nnst aBTOMaTH4EeCKOM M MEXaHU3MPOBAHHOW CBapKH,
yraekuciasii ra3 o I'OCT 8050, apron nmo 'OCT 10157. [Ipumensiemble cBapouHble MaTepuaibl U
TEXHOJIOTUSI CBApPKHU JOJDKHBI 00ECeunBaTh 3HAUEHUE BPEMEHHOI'O CONPOTUBIIEHUSI METalja IlIBa HE
HIDKE HOPMAaTHBHOIO 3HAYEHHsS BPEMEHHOTO COMPOTUBJIECHUS Run OCHOBHOrO Meramia, a Takxke
3HAUEHUS TBEPJOCTH, YAAPHOM BS3KOCTM U OTHOCHUTEIBHOIO YJJIWHEHHS MeETallla CBapHBIX
COEMHEHMH, YCTAaHOBIEHHBIE COOTBETCTBYIOIIMMHA HOPMATUBHBIMH JTOKYMEHTAMH U B COOTBETCTBHH C
Tabn.B.5.

5.8 Jlns GOATOBBIX COENMHEHUN NPUMEHSIOT CTajbHbIE OONTHI U TailKu, YJOBIIETBOPSIOIINE
texaudeckuMm TpeboBanusm ['OCT 1759.0, TOCT ISO 898-1, TOCT ISO §898-2, maiiosI,
yaosnetBopstoniue TpedoBanusm ['OCT 18123, u BeicokonpovHbIe O0NIThI, yKa3aHHbIE B 5.9.

bontet cnenyer mpumensts mo ['OCT 15589, TTOCT 15591, T'OCT 7798, TOCT 7796
u I'OCT 7805.

I'aiixu cnenyet npumMenats o 'OCT 5915 u I'OCT 5927.

[Tpu pabote GOATOB Ha Cpe3 M PacTSKEHUE KJIACCHl MPOYHOCTH TraeK CileayeT NMPUHUMAaTh B
COOTBETCTBHUH C KJIACCOM MTPOYHOCTH OOJITOB:

S-mpu 5.6 u5.8;8-mpu 8.8; 10 - mpu 10.9; 12 - mpu 12.9.

[Ipu pabGote OOATOB TOJIBKO Ha Cpe3 JOMYCKAaeTCsd MPUMEHSATh KiIacC MPOYHOCTH TaeK IpH
KJIacce MPOYHOCTH 00aTOB: 4 - ipu 5.6 1 5.8; 5 - ipm 8.8; 8 - mpu 10.9; 10 - mpm 12.9.

[aitosr cnenyer npumeHsaTh: kpyrasle mo I'OCT 11371, xocsle — mo I'OCT 10906 u
npyxunabie HopManbHble - 0 [OCT 6402. BricOKONIPOYHBIME OOJITAMH CIEIYeT CUYUTATh OOJTHI
KJ1acca MpoyHoCTH He Hke 10.9.

59 Jlns ¢QyHaaMeHTHBIX OOJITOB MPHUMEHSIOT CTaJbHbIE OOJTHI, YIOBJIETBOPSIOLINE
tpeboBanusm ['OCT 24379.0 u TpeboBanusm tabdi. B.6.

laiiku nns pynnamenTHbix U U-00pa3HbIX OOJATOB AMAMETPOM A0 48 MM IMPHUMEHSIOT I10
texunueckuM TpedoBanusiM ['OCT 5915, cpimie 48 mum - mo 'OCT 10605.

Hns  dynmamentHeix  6onatoB w3 ctaim Cr3nc2, Cr3cn2, Ct3nc4, Cr3cnd wu
20 muametrpom 10 48 MM NMPUMEHSIOT Taiiku kimacca nmpoyHoctu 4 o 'OCT ISO 898-2, amamerpom
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cBbiie 48 MM - u3 Mmarepuaina He Hiwke rpynmnbel 02 mo 'OCT 18126 Jlns dbyHgamMeHTHBIX OOJITOB
nrameTpom 110 48 mMm u3 ctanu Mapku 0912C u apyrux craneit mo 'OCT 19281 npumeHsrOT raiiku
kiacca npoydHoctu He Hwke 5 mo 'OCT ISO 898-2, nuamerpom cBhIlie 48 MM - U3 MaTepuaia He
Hwxke rpynnsl 05 no 'OCT 18126.

JlonmyckaeTcsi IPUMEHATh TaliKu U3 CTaIM MapOK, IPUMEHSIEMBIX [ OOJITOB.

5.10 Jinsa GpuKUMOHHBIX U (PIIAHIIEBBIX COCITMHEHHUN NMPUMEHSIOT BBICOKOIPOUYHBIE OONTHI M3
ctanu 40X «cenexkt», ynosinersopstonire tpedboBanusim ['OCT 22356, a UX KOHCTPYKLMIO U pa3Mephbl
npunumaroT 1o 'OCT 22353, raiiku u maiiosr k HuM - mo FOCT 22354 u TOCT 22355.

Jlisa QuaHUEeBbIX COEAMHEHHMN ClieAyeT MPUMEHSTh BBICOKOINPOYHBIE OOJTHI C BPEMEHHBIM
conporusieHneM He Meree 1100 H/MM? knMaTnueckoro ncronHenns XJ1.

5.11 [JIns HecymMX 3JI€MEHTOB BUCAYUX IOKPBITUN, OTTSDKEK OINOpP BO3AYIIHBIX JIMHUMN
AJIEKTpoNepeaun, pacipeeIUTEIbHBIX YCTPOUCTB, KOHTAKTHBIX CeTel TpaHCHOPTa, MauT U OailieH, a
TaK)K€ HapPAraeMbIX 3JIEMEHTOB B IIPEJIBAPUTENILHO HANPSKEHHBIX KOHCTPYKIMSX IPUMEHSIOT:

kaHatsl criupaibHbie 1o 'OCT 3062, 'OCT 3063, T'OCT 3064;

kaHatbl ABoiiHoN cBuBKH 110 I'OCT 3066, I'OCT 3067, 'OCT 3068, I'OCT 3081, I'OCT 7669,
I'OCT 14954;

KaHaTel  3akpeiThle Hecymue mno ['OCT 3090, TI'OCT 7675, T'OCT 7676,
I'OCT 18901;

My4Kd W TPSAM TapajuleNbHBIX IMPOBOJOK, (OPMUPYEMBIX M3 KaHATHOW MPOBOJIOKH,
yaoBiaetBopsitoieii pedoanusm ['OCT 7372.

5.12 ®usnyeckue XapaKTepUCTUKH MaTEpUAJIOB, MPUMEHSIEMbIX JJISl CTAIbHBIX KOHCTPYKILIMM,
IPUHUMAIOT corjacHo Tabm. B.7.

5.13 JlomyckaeTcsi UCHOJIB30BaTh IpYrHe MaTepHallbl, UMEIOIIHUE CepTU(PHUKAT COOTBETCTBUS
YCTaHOBJIEHHON ()OPMBI, IIPU YCIOBUU BBHINIOJHEHUS TpeOOBaHMM MpHIIOKeHUs B HacTosIKUX HOPM K
MEXAHUYECKUM CBOMCTBAM U XMMHUYECKOMY COCTaBY.

IIpuHIMIIBI ONpe/ieJIeHUs] PACYeTHBIX XaPpAKTEPUCTHK

5.14 PacueTHble CONPOTUBIIEHUS CTAJIBLHOTO MPOKATa U TPYO JOJIKHBI OMPENEISATHCS C YUETOM
TOT0, YTO IMPEAETbHBIE COCTOSHUS KOHCTPYKLUHMH U 3JIEMEHTOB MOTYT OBITh JOCTUTHYTBI Kak
BCJIE/ICTBUE Pa3BUTHS IJIACTHUECKUX JedopMaluil MpU HaNpsHKEHUSX, PaBHBIX IpPENeNy TeKY4YecTH,
TaK U BCJIEICTBUE PAa3pyIICHUS [IPU HAIIPSHKEHUSAX, PABHBIX BPEMEHHOMY COIPOTHBIICHHUIO.

5.15 Bo3MokHbBIE OTKJIOHEHHS B HEOJArOMpPUITHYIO CTOPOHY (DaKTHUUECKUX 3HAYEHUH Mpenena
TEKy4eCTH M BPEMEHHOIO COINPOTHUBIIEHUS OT HOPMAaTHBHBIX, & TaKK€ pa3MEpPOB CEUEHUS OT
HOMUHAJIBHBIX 3HAYSHUH, TOJKHBI YUUTHIBAThCSA KO3(D(PUIIMEHTOM HAZIe)KHOCTH 110 MaTEPUATY Ym.

5.16 PacuerHble CONPOTHUBIEHHS CTaJbHOIO MpOKaTa M TPYyO MOIKHBI BBIYHUCIATHCS B
COOTBETCTBUM C (popmyinamu Tabi. I'.1, rae 3HaueHne KodpPUIMEHTa Ym HEOOXOAUMO NMPUHUMATH B
COOTBETCTBUU ¢ Tabi. ['.2 B 3aBUCHMOCTH OT METOJIOB KOHTPOJISI, YKa3aHHBIX B CTaHJapTax Ha IMpoKat
U MIPUMEHSIEMBIX JJISl OLIEHKM MEXaHMYECKHUX CBOMCTB CTalu. 3HAUY€HUsS HOPMATUBHBIX M PaCUETHBIX
conporusiieHudt (st ctanu no ['OCT 27772) npu pacTsKeHHH, CKATUW M U3TUOE JIHMCTOBOTO,
IIMPOKOIIOJIOCHOTO YHUBEPCATHHOTO M (PaCOHHOTO MpOKaTa MpuBeneHbI B Tadu. ['.3, mist TpyO - B Tadm.
I'4. 3naueHus pacyeTHBIX CONPOTUBJICHMH NPOKAaTa CMATHUIO TOPLEBOM IOBEPXHOCTH, MECTHOMY
CMSTHIO B WJIMHAPUYECKUX HIAPHUPAX U TUAMETPAILHOMY CKAaTHIO KaTKOB MpUBEAEHBI B Ta0I. .5,

5.17 PacueTHble CONPOTUBJICHUS THYTHIX Npoduiaei HEoOXOAUMO MPUHUMATh PABHBIMH
pacyeTHbIM CONPOTHBIICHUAM JHMCTOBOTO IpPOKaTa, M3 KOTOPOTO OHU H3rOTOBJIEHBI; PacYeTHOE
COIIPOTHBJIEHUE XOJOJHO(OPMOBAHHBIX MNpOo(UIeH, HE MOABEPraeMbIX OTKUTY M OILMHKOBKE,
6
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JOITyCKAETCs OMPEIEIATh C yYETOM YIPOYHEHHS CTAIN B 30HAX U3THOA.

5.18 PacueTHble CONPOTUBIIEHUS YCTAJIOCTU CTAIM JIOJKHBI YCTAHABIMBATHCSA B 3aBUCUMOCTHU
OT XapaKTEPUCTUK CTajH, BHUJA HAINPSIKEHHOI'O COCTOSIHUS, KOHCTPYKTHBHOI'O DPELUEHUS Y3Jla WIN
COCAMHEHUS, TEXHOJOruu oOpaboTku Jnertaneil u obOpa3zoBanus oTBepctuid. [lpu ompenenenun
pPacyeTHOTO CONPOTUBIIEHUS YCTAJIOCTH HEOOXOIUMO JONOJHMUTENIBHO YYUTBHIBATh BHUJ HarpysKH,
KOJINYECTBO LIMKJIOB HAPSKEHUs, HAUOOJIbIINE U HAMMEHBIINE 3HAUEHUS HaIlPSKEHHH.

5.19 PacueTHble CONPOTUBIIEHUS OTJIMBOK, IOKOBOK, CTAJIbHBIX KaHATOB, IIy4YKOB M Ipsied U3
BBICOKOIPOYHON INPOBOJIOKH, (GyHIaMEeHTHBIX U U - 00pa3HbIX 0OJITOB, a TakXe BbICOKOIPOYHBIX
00JITOB BO (PPUKLMOHHBIX COEIMHEHMSX JIOJDKHBI ONPEAEIATbCA B COOTBETCTBHM C (OpMysiaMu
Tabn. [.6. 3HaueHWs pPACUYETHBIX CONPOTUBJICHUN OTIMBOK U3 YIJIEPOAUCTOM CTaJM CIEIyeT
MpUHUMATH 110 Tabu. I'.7, u3 ceporo uyryHna - mo tabm. I'.8.

5.20 PacuerHble CONPOTHUBIIEHHS CBAPHBIX COECOUHEHUH NpU NPUMEHEHHH CBapOYHBIX
MaTepUajoB C MEXAHUYECKHMHU CBOWCTBAMHU HAIUIABIEHHOTO METajljla HE HUXKE, YEM Y OCHOBHOI'O
MeTajula, U MpH HaJJIeXallel TEXHOJOTUH CBAPKU JOJDKHBI MpUHUMAThCS 1o Tabm. I'.9. 3Hauenus
HOPMAaTUBHBIX U PACYETHBIX COIIPOTUBIICHUI METaJlIa I1Ba CBAPHBIX COCAVMHEHHUM C YIJIOBBIMHU LIBAaMHU
cllelyeT IPUHUMATh B COOTBETCTBUHU ¢ Tabul. I'.10. PacueTHble CONPOTUBIEHNUS CTHIKOBBIX COCTUHEHUIN
3JIEMEHTOB U3 CTaJlell C pa3HbIMU PACYETHBIMU CONPOTUBIICHUSMHU HEOOXOIUMO NMPUHUMATh Kak JJIs
CTBIKOBBIX COEJIMHEHHUH W3 CTald C MEHBUIMM 3HAYEHHEM pPACYETHOIO CONPOTUBJICHMS. 3HAUCHUS
pacueTHBIX CONPOTUBJICHUM CBapHBIX COECIUHEHUH C YIVIOBBIMHM IIBaMH JOJDKHBI NPUHUMATHCS
HE3aBHCHMO OT OPUEHTALIMH 11IBA [I0 OTHOIIEHHUIO K JIEHCTBYIOIIEMY YCUIIHIO.

5.21 PacuerHble CONPOTHUBIIEHUS OJHOOOJNTOBBIX COEIUHEHUIN JOJKHBI OIpPENesThbCs B
coorBeTcTBUM ¢ Taba.I'.11. 3HaueHUsT HOPMATUBHBIX M PACUETHBIX COMPOTHUBICHUNA OJHOOOITOBBIX
COEAMHEHUI Ccpe3y M pacTsDKEHHMIO CleqyeT NpUHMMaTh o Tabn. I.12, 3HaueHus pacueTHbBIX
COIIPOTHBIIEHUH CMATHIO 3JIEMEHTOB, COEIMHIEMBIX OosiTamu, - o Tabm. I'.13. 3HaueHus: pacueTHbBIX
COIIPOTHBIIEHUH pacTsXKEHUIO (pyHAaMEHTHBIX OOJNTOB cleayeT MpuHUMaTh 1o Tabn. I'.14. 3Hadyenus
HOPMAaTUBHBIX U PaCUYETHBIX CONPOTUBIIEHUH PACTSHKEHHUIO BBICOKOMPOUHbIX 060aTOB 1o ['OCT 22356
n3 cranu Mapku 40X «cenekT» ciaeayeT npuHuMaTth mno tadm. I.15.

6 IlpuHUMNBI pacyeTa KOHCTPYKUMIA, 3IaHUI U COOPY KEHU

6.1 PacueT cTanbHBIX KOHCTPYKIUH CIEAYET BBIIOJIHATH 10 METOY MPEJEIIBHBIX COCTOSTHUM.

B oTmenpHBIX ciydasx (HampuMep, NPU OLEHKE TEXHUYECKOTO COCTOSHUS, NPOEKTUPOBAHUU
PEKOHCTPYKILIMU M JIp.) JOINYCKAeTCsl NMPUMEHEHUE BEPOSATHOCTHBIX METOJIOB pacueTa NpU OLICHKE
HaJEKHOCTH 3JIEMEHTOB KOHCTPYKIUH.

6.2 Ilpu pacuere KOHCTPYKLUMH B 0OILIEM cCiydae JIOJDKHBI paccMaTpuBaThCs JBE TPYMIIbI
MpeleibHbIX COCTOSHMN: a) TepBas Ipynna - IUIACTUYECKOe (BA3KOE), XPYNKOE W YCTaJOCTHOE
paspylieHue; moTepsi YCTOMYMBOCTH (OPMBI WUJIM TOJIOKEHUS; MEPEX0]l B HU3MEHSIEMYIO CHCTEMY;
KayecTBEHHOE U3MEHEHHE KOH(UTYpallny, a TaKXKe HapyllleHHe reOMeTpUIecKoil popMbl B pe3yiibTare
Ype3MEpPHBIX IUIACTHUECKUX JAedopMalii, MPUBOAAILINE K MOJHONH HEMPUTOAHOCTU K 3KCILTyaTalllu;
0) BTOpas rpymnmna - JOCTH)KEHHE MEepeMEIleHUl, aMITUTY A KoJeOaHuH, CABUIOB B COCIMHEHMAX, a
TaK)Ke IOSBJICHUE MECTHBIX MOBPEKICHUI U OrpaHUYEHHBIX TPELIUH, 3aTPYIHSAIOMUX HOPMAaJIbHYIO
JKCIUTyaTalUI0 KOHCTPYKLIUN UM CHUKAIOIIUX JOJITOBEYHOCTh 3JaHUN U COOPYKEHUM.

6.3 Ilpu paccMOTpeHHMH MPEAENIbHBIX COCTOSHUN MEPBON TPYNIMbl JOKHBI BBITOJHATHCS
IIPOBEPKH B (popMe COMOCTaBICHUS ACUCTBYIOIUX M IPEAEIbHBIX CHIOBBIX (PAKTOPOB (HArpysok,
ycunuil, HanpspbkeHuid). [Ipu oleHke KaueCTBEHHOrO W3MEHEHMs KOHOQUIypaluuu WM HapyLIeHHs
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reoMEeTpUYecKO (OpMBI B pe3ysbTaTe YpPe3MEpHBIX IUIACTUYECKHX JAedOopMalil JOJKHBI ObITh
BBIIIOJIHEHBl ~ NIPOBEPKM  COOTBETCTBYIOIIUX  J1eOpMALMOHHBIX  (PAKTOPOB  (IEepeMeleHHH,
neopmanuii, CIBUroB B coeMHeHusX). Ilpu paccMoTpeHuy npenenbHbIX COCTOSIHUM BTOPOM IpyIIbI
JOJDKHBI  BBITIOJHATBCS TPOBEPKH B (OpME COMOCTABICHUS (PaKTHUECKUX U MPEAETIbHBIX
e OpMaMOHHBIX (haKTOPOB.

6.4 Ilpu pacuere Hecyuieil CIOCOOHOCTH 3JEMEHTOB KOHCTPYKUMH YCUIMS (HampsKEHHUs) OT
pacyeTHBIX 3HAYEHUN HArpy30K M BO3JCHWCTBHM HE JOJDKHBI IIPEBBINIATh INPEIEIbHBIX YCWIHN
(HanpspKEHMI), KOTOPBIE MOTYT OBITh BOCIIPHHSTHI PACCMATPUBACMBIMH CEUCHHUSIMH WM 3JIEMEHTaMHU.
[IpenenpHble ycunus (HampsDKEHUs) JIOJDKHBI ONPENENATHCS C  MCIOJIb30BAaHMEM PAaCUETHBIX
COIIPOTHBIIEHUI MaTepuasa, Kak IpaBUIO, MPH IMPOCTOM HArpy’)kKeHUH M C Y4YETOM HayallbHBIX
HECOBEPIICHCTB.

6.5 Ilpu pacuere KOHCTPYKIMH 110 YCIOBUIO MTOJHOW HENPUTOAHOCTH K SKCIUTyaTaluu (1mepBast
rpynna npeaeabHbIX COCTOSIHUI), MOJHbIE WK OCTaTOYHBIE MEPEMEILLEHUS U CABUTH B COEIMHEHUSX,
COOTBETCTBYIOILIME PACUETHBIM 3HAUYEHUSAM HArpy30K M BO3JEHUCTBUN HE JOJDKHBI IPEBBIIIATH HMX
IpeJlebHBIX 3HAYEHUH, YCTaHABIMBAEMbIX B HOPMATUBHBIX JJOKYMEHTAaX TaKMM 00pa3oM, 4TO MPU UX
JOCTUKEHUHN KOHCTPYKIUS MOJJIEKUT 3aMEHE UJTM KalluTalbHOMY peMOHTY. [losHbIe niu octaTouHble
nepeMelleHysl pU IPOBEpKe MPEIENbHBIX COCTOSHUI MEepBOW I'pyNIbl HEOOXOJUMO OINpPENeisiTh C
yuyeToM paboThl Marepuana 3a mpenesnoMm ynpyrux gedopmanuii. Ilpu sTOoM nomyckaercs
UCIIOJIb30BaTh NMPEATIOKEHUE O IPOCTOM U OJTHOKPATHOM Harpy>KeHHUH.

6.6 IIpu pacuere KOHCTPYKLHUI IO YCIOBHIO 3aTPyIHEHHUsI HOPMaJIbHOM 3KCIlTyaTaluu (BTopast
rpynna npeieabHbIX COCTOSHUM) MepeMelleHts, aMIUINTYAbl KOJeOaHWH, CIIBUTHM B COEAMHEHUAX U
T.II. OT COOTBETCTBYIOIIUX PACUETHBIX HATPY30K HE JTOJKHBI MMPEBBIIATh UX MPEAETbHBIX 3HAYCHU,
YCTaHABJIMBAEMbIX B HOPMATUBHBIX JIOKYMEHTaX Ha OCHOBE TEXHOJIOTMYECKUX, KOHCTPYKTHBHBIX,
(U3MONIOrMYECKUX WM 3CTETUKO-TICUXOJIOTMUecKux TpeOoBanuil. Ilepememienus M aMIuIMTyAbI
KOJICOAHNN KOHCTPYKLUH, a TakKe CIBUIM B COCIMHEHMSX NPHU NMPOBEPKE NMPEAETbHBIX COCTOSHUMN
BTOPOH IpyMIbl HEOOXOAMMO ONPEIENATh, KaK MPaBUIIO, IIPH paboTe MaTepHaia B Ipeaenax yupyrux
neopmanuit 1 6e3 ydera ociabiieHUs] CeYeHUH OTBEPCTUSMU I OOJITOB.

6.7 Ilpu npOEKTUPOBAHMU HOBBIX U NPU OLEHKE TEXHUYECKOTO COCTOSIHUS CYIIECTBYIOLIUX
KOHCTPYKUUH JOJIKHBI ObITh MCIOJIb30BaHbl a/IeKBaTHbIE PAacUETHBIE MOJENH, C TOMOIIBIO KOTOPBIX
CIIeIyeT: YCTaHOBUThH pacHpeleieHue YCUIUN (HampspKeHUN) MEXAY OTICNbHBIMH 3JEMEHTaMU
CHCTEMBI;, ONPEACIUTh Mpe/eibHbIe HArPy3KU (HANPSDKCHUs) HA OCHOBE aHANM3a COOTBETCTBYHOIIUX
YCIIOBUHM MPEJEIbHOIO PaBHOBECHS; OLIEHUTh YCTOMUMBOCTh PABHOBECHS U OMPENCIUTh KPUTHUECKHE
3HAUEHUsl yCUJIUHN (HaNpsDKeHU); ONpeAeNnuTh mapaMeTpbl AeOpMaTUBHOCTH CHUCTEMBI B ILIEJIOM U
OTJENBHBIX AJIEMEHTOB. s peanu3anuu YNOMSHYTBIX Ilefieil HeoOXOIMMO HCIOJIb30BaTh, Kak
IIPABWIO, CIEAYIOIIME PACUETHBIE MOJEIM: IUIOCKUE U IPOCTPAHCTBEHHBIE CTEP)KHEBBIE CUCTEMBI
(OaslouHble, paMHble, apoyHble, KOMOWHUPOBAaHHbIE U Jp.); OTICIbHBIC CTEPKHEBHIC AIIEMEHTHI
CIUIOITHOTO MJIM CKBO3HOTO MOTIEPEYHOr0 CEUYEHUs], B TOM YHCIIe ¢ THOKUMHU, TeppOpUpOBaHHBIMU WU
ropupoOBaHHBIMM YacTSIMH CEUEHHS; TUIACTUHKU, B TOM YHCJE BXOJSIINE B COCTaB CTEPKHEBOIO
aemMeHTa (TOJKH, CTEHKH, pedpa )KEeCTKOCTH ); TOHKOCTEHHBIE 000JIOUKH BpaIeHUs (IIMIHHIPUIECKUE,
KOHUYECKHe, cepuyecKkue W Jip.), B TOM YHCJIE W Haxojsuirecss B 0€3MOMEHTHOM HAaMpsKEHHOM
COCTOSIHUM; TOHKOCTEHHBbIE MEMOpaHHbBIE CHUCTEMBI; BAaHTOBO-CTEP)KHEBBIC, BAHTOBBIE U BUCSYHE
CUCTEMBI IUIOCKHE M IPOCTPAHCTBEHHBIE; CIELMAIbHBIE MOJEIM Y3JIOB U COECIUHEHUH 3JIEMEHTOB
KOHCTpYKUMH. s ompeneneHus pasiuyHBIX PACUETHBIX XapaKTEPUCTUK (BHYTPEHHMX YCHIIHM,
NpeJeNbHBIX U KPUTHUYECKUX CUJI, MEpEeMEIIeHuH, 4acToT U ¢GopM KoinebaHuil U 1p.) AOMycKaercs
UCIIOJIb30BaTh HECKOJIBKO PAcCUETHBIX MOJEJEH, OTHOCSIIUXCS K PaccMaTpUBAEMONW KOHCTPYKILIMH.
PacueTHble MoOJEnM W OCHOBHBIE NPEANOCBUIKM pacyera, Kak MpaBWIO, JOJDKHBI OTpaxarb
8
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JeWCTBUTENBHBIC YCIOBUS paObOTHl KOHCTPYKITHA.

6.8 Pacnpenenenue ycunuii (HanmpspKeHU) B HEOOXOAUMBIX CIy4asiX ClEyeT YCTaHaBIHBATb
Ha OCHOBAaHUM pacueTa KOHCTPYKLUMH KAaK €IAWHOW IPOCTPAHCTBEHHOM CHCTEMBI C Y4YE€TOM
reOMETPHUECKON U (PU3NIECKOIN HETMHEHHOCTH.

Jlonmyckaercsi NpUMEHSTh NPUOIMKEHHbIE METOJbl pacyeTa, OCHOBAHHbBIE Ha pa3/eleHUU
IIPOCTPAHCTBEHHBIX KOHCTPYKIMH HA IIJIOCKME CHUCTEMBI M OTIEJIBHBIE DJIEMEHTBI, IIPU 3TOM CIIELYET
YUUTBIBAaTh B3aUMOJACHCTBUE JIEMEHTOB MEXAYy cO0OH M C OCHOBaHMEM. YCWIHSA B 3JE€MEHTax U
HepeMeIleHUs] KOHCTPYKIUH JOKHBI ONPEAEIThCA U3 YCIOBUM MX pabOThl C CEYEHUSIMHU OpYTTO.
IIpu ompeneneHuM ycUAMH B 3JI€MEHTaX KOHCTPYKLIMH CBapHble M (DPUKIMOHHBIE COEIMHEHUS
JIOIIyCKAeTCsl pacCMaTpUBATh KaK HEMOAATIUBBIE.

6.9 Jlns craTU4eCKH HEOIPENEIUMBIX CUCTEM PACUETHbIE yCWIUS (M3rubaroliye U KpyTALue
MOMEHTBHI, MTPOIOJIBHBIE U MOTIEPEYHBIE CHITBI) CIIEAYET ONPENeNiTh M0 Heae(hOopMUPOBaHHON cxeMe B
MIPENIIOJIOKEHUN YIPYro paboTbl cuctembl. OTIenbHBbIE 3JEMEHTHl TaKMX CHCTEM Ha JAEWCTBHE
MIOJyYEHHBIX PACUeTHBIX YCHWJIMHA MOTYT pacCUMTHIBaThCsA MO J1e(OPMUPOBAHHON CXEME M C y4eTOM
paloThl MaTepuaa He TOJIBKO B MpeJieNiax, HO U 3a MPEeioM YIpyTrux aedopmanuii.

6.10 Pacuer mo MeToAy HpeaenbHOr0 PaBHOBECHS C y4eTOM 00pa30BaHUS KHHEMATHYECKOI'O
MEXaHM3Ma pa3pylIEHUs B PE3yJbTaTe IOSABICHUS B psl€ CEYEHHUH IUIACTUYECKUX IIApPHHUPOB
JIOITYCKAEeTCsl BBIIOJIHATD KaK JJIsl CTATUYECKU HEOIPENEIMMbIX HEPA3PE3HBIX U 3aIllEMJICHHBIX 0aloK U
paMHBIX KOHCTPYKIHH, 3aKPEIJICHHBIX OT OTEPU yCTONYUBOCTH.

6.11 Ilpu pacyere paMHBIX KOHCTPYKIIMH HEOOXOIMMO pa3indarh MPOCTPAHCTBEHHBIC M
IIJIOCKME CHUCTEMBI, 3aKpeIlJIeHHbIE WJIM HE 3akpervieHHbie (cM. puc.l). B mepBom ciydae mro0oit
CTEp)KEHb CUCTEMbI HE MMEET KOHLEBBIX JMHEHHBIX NMEepEeMEIIeHNH, U OLleHKa Hecylel crnocoOHOCTH
KOHCTPYKIIMM MOXKET OBbITh BBINOJIHEHA IYTEM IPOBEPKH OTIEJIBHBIX €€ 3JEMEHTOB C Y4eTOM HX
B3aMMOJICHCTBHSI MEX Ly COO0H U ¢ oCHOBaHMEM. Bo BTOpoM cityuae, Hapsily ¢ IPOBEPKOH OTJIENbHBIX
3JIEMEHTOB, HEOOXOJIUMO OLIEHUTh BO3MOXHOCTH JIOCTHMIKEHHUS MPEJENBbHOI0 COCTOSIHUS CHUCTEMBI B
L[EJIOM C YYEeTOM Y3JOBbIX mepememieHuid. CucreMy cleayeT CcuuTaThb 3aKperIeHHOW, eclu
KOHCTPYKILIMM PACKpEIyIeHUs! (HallpuMep, CBsI3M) YMEHBUIAIOT €€ y3JI0BbIE MEepeMEIIeHUs HE MEHee,
4YeM B [ATh pa3, U MOTYT IIPU ITOM BOCIPUHSATH BCE MEepeaaBacMble Ha HUX YCUIIHSL.

a)

S

Pucynoxk 1 — Cxemsl cuctem
a — PacKpeIUICHHBIX OT MepeMelleHui, O — He pacKperyIeHHbIX OT MepeMelIeHU

6.12 TIpu mpoBepke Hecylel COCOOHOCTH OTIEIBHBIX DJIEMEHTOB CTEP)KHEBOW CHCTEMBI UX
B3aNMOJICIICTBIE MEXIy co00il M C OCHOBAaHMEM JOIYCKAeTCsl YUYUTHIBATh IMYTEM HCIIOJIb30BAHUSA
pacueTHBIX JUIMH CTEep>KHEH, KOTOpbhle HEOOXOIAMMO YCTaHaBIMBaTh, KaK MpPaBHIIO, U3 aHaIM3a
YCTOWYMBOCTU YNPYTUX UACATBHBIX CUCTEM MPHU Y3JI0BOM MPHIIOKEHUU HArpy3ku. PacueTHyro qimHy
CTEpXHS JIOMYCKAETCs ONPEAENATh IJs TOrO COYETaHUs HArpy3o0kK, MPU KOTOPOM CKUMAIOIIasi Cujia B
paccMaTpUBaEMOM CTEp)KHE SBISAETCS HaWOOJNbIIEH, W TOJNy4YeHHOE 3HAUYEHHE MHCIIONb30BaTh B
IIPOBEPKAX U ISl IPYIMX COUETAHUM Harpy3oK.

6.13 Pacuer »1eMEHTOB KOHCTPYKUMH (0anok, CTepKHEH, IUIACTUHOK W T.II.) JOJDKEH
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BBIMOJHATBCS C HCIIOJNB30BAHHMEM, Kak [PaBWJIO, TE€OMETPUYECKH JIMHEHHBIX COOTHOIIEHUMN
(mpubIMKEHHOE BbIpaXEHUE JJIsi KPUBU3HBI, PABEHCTBO MEX]y AJIUHON 3JIEMEHTa U XOPJOW U T.II.).
['eomeTpuyeckasi HEIWHEHHOCTb, BbI3BAHHAA MEPEMELICHHUEM 3JIEMEHTOB KOHCTPYKIMH, IOJDKHA
YUUTBIBATHCS TIPH PACUeTe CUCTEM, B KOTOPBIX €€ YUeT BBI3BIBACT U3MEHEHHUE YCHIUH U IepeMeIeHn i
6onee yem Ha 5 %. [Ipu BBHINOJIHEHUWU PACUYETOB C YUETOM I€OMETPUYECKON HEIMHEHHOCTU JIOJKHBI
OTIpPEeNeNAThCS M3MEHEHHs B HANpPaBICHUU ICWCTBUS CHJI, CBSI3aHHBIE C OOIIMMH JedopManusiMu
cuctemsl (ciensanuii 3¢ dekr). PacueTsl Ha OCHOBE TreOMETPUIECCKH HEIMHEWHON TEOPUH HEOOXO0 MO
BBITOJIHATH B OT/ENBHBIX, CIICIIHATFHO OTOBAPHBAEMBIX CIIy4YasX MO COOTBETCTBYIOIIMM HOPMAaM.

6.14 Ilpm pacyerax ¢ yderoM Heynpyrux aegopmanuii (pu3nyeckord HETMHESHHOCTH)
JIOTYCKAeTCsl MPUMEHATh TEOPHI0 MAJIbIX YNPYTOIUIACTUYECKUX JedopMaluii B YCIOBHSIX HMPOCTOrO
HarpykeHusi. Ilpu pacderax KOHCTpYKUMH Ha OJHOKpPAaTHOE BO3pacCTaHHE HArpy3Kd [0
MaKCHMaJbHOTO €€ 3HAueHUs HeOOXOJMMO UCHIOJIb30BaTh JOIMYIIEHWE O HEIWHEHHO YIPYroM
Marepuaie, a B CIIy4ae BO3MOXKHOTO YOBIBaHUS HArpy30K, B TOM YHCJIE M IPU MOBTOPHO-TIEPEMEHHOM
HAarpy’»kKeHUH, JOIYCKAeTCcsd MPHUMEHSATh TUIOTe3y 00 yHpyroi Harpyske (yHnpyromiacTH4ecKoM
MaTepuae).

6.15 DOneMeHTbl KOHCTPYKLUMH, Kak IpaBWJIO, JOJDKHBI pacCUMTBHIBATbCSI HA OCHOBE
TOHKOCTEHHOH pPacyeTHOW MOJAENU Ce4YeHHs] C HeAePOopMHUpPYEeMbIM KOHTYPOM U HCIIOJIb30BAHHEM
FEOMETPUUYECKUX TUIOTE3: TUIOCKUX CEUEHUH, CeKTOPUANBHBIX IJIOMAACH U MpsAMbIX HopMmanel. [Tpu
pacueTe 3JeMEHTOB C J1ehOpMUPYEMBIM KOHTYPOM CEUEHHS JIOJKHO YUUTHIBATHCS COOTBETCTBYIOIIEE
BJIMSTHUE UCKQ)KEHUSI KOHTYpa CEYEHUS Ha HECYIYI0 CHOCOOHOCTh 2JIEMEHTA B LIEIOM.

6.16 B cinydasx, korga 3HauMTEIbHBbIE IUIACTUYECKHE JAeopMalMd HE 3aTpyJIHSIOT
HOPMAJIbHYIO OKCIUTyaTallii0 WM KOTJa OHM HWMEIOT JIOKAJbHBIH XapakTep M HE BIMUSAIOT Ha
paboToCIOCOOHOCTh KOHCTPYKIIMHU B IEJIOM, a CTaJlb IPHU STOM YyJIOBIIETBOPSET TpeOoBaHUsAM II. 5.4,
pacueT KOHCTPYKIIMH JIOMYyCKAeTCsl BBHIMONHATH C HMCIOJB30BAaHHEM PAcUETHOTO CONpOTHBIEHHS Ry,
OTIpeIeNIIEMOT0 M0 BPEMEHHOMY COIIPOTHUBIICHUIO CTAJIH.

6.17 Jlns >7€MEHTOB W CeueHHi, paboTaloMMX B YCIOBHSX CIIOKHOTO HANPSKEHHOTO
COCTOSIHUS, JIOIYCKAaeTCs HCIONb30BaTh IPHUBEICHHBIE HAIPSDKEHHs, OIpeleNseMble Ha OCHOBE
SHEpPreTU4ecKoil TeOpUH MPOYHOCTH.

6.18 Tlpu pacuere KOHCTPYKIMI M DSJIEMEHTOB HEOOXOAMMO, KakK MPaBUJIO, YYHUTHIBATH
CIIEAYIOUINE BO3MOXHBIE HavaJbHBIE HECOBEPIIEHCTBA C YYE€TOM BEPOSTHOCTH COBNAICHUS WX
3HA4YEHMI:

TE€OMETPHUECKUE OTKJIOHEHHS OT TMPOEKTHBIX pa3MepoB, (POPMBI M TONOXKEHUS, MOITyICHHBIE
NIPY W3TOTOBIICHUH M BO3BEJCHUH (MCKPHUBIICHHS DJIEMEHTOB B IIEJIOM, HCKPHUBIICHHSI CTEHOK U TIOSICOB,
PaCLIEHTPOBKHU OCEU B y3IJ1aX, OTKJIOHEHHs OCEH JIIEMEHTOB OT MPOEKTHOTO MOJIOKEHUSI, HCKPUBJICHUS
9JIEMEHTOB MEXIY TOUKaMH 3aKpEIUICHUS U T.I1.);

CMEIIEHUS Harpy30K OT UX MPOEKTHOT'O MOJI0KEHUS;

COOCTBEHHBIE OCTATOYHBbIE HANpPSKEHUS, BO3HUKAIOUIME OT IPOKATKH, THOKH, XOJOAHOM
NPaBKH, CBAPKH U T.II.

Ecmu  pacder BBIONMHSETCS JUISI  OLEHKA TEXHHUYECKOTO COCTOSIHHS — CYIIECTBYIOIIMX
KOHCTPYKIIUH, TO ITOJDKHBI YUYUTHIBAThCA (PAKTHUECKHE T€OMETPUYECKHE OTKIJIOHEHWS, IOJyYCeHHBIE
KaK IpU HU3TOTOBJIEHUH M MOHTa)ke, TaK U B MpOIlecce SKCIUTyaTallud, MPUHUMAeMble MO JaHHBIM
oOcieoBanuil. ['eomMeTpuyeckre OTKIOHEHHS JMOJDKHBI YYHUTBIBATHCS HE TOJBKO IIPH OLICHKE
HA/Ie)KHOCTH KOHCTPYKIMH, HO ¥ MO TpeOOBaHUSAM OE30MAaCHOCTH 3KCILTyaTallud MPH YCTAaHOBJICHUH
rabapuTHBIX pa3MepoB 3/aHUil (Hampumep, MPH OIEHKE BO3MOXKHOTO (PaKTHUECKOTO 3a30pa MEXITY
KPaHOM U KOJIOHHOM).

6.19 CoOcTBeHHBIC OCTaTOYHBIC HAIPSOHKEHUS Or (OT CBApKH, MPOKATKH, XOJOJHOW TMPAaBKUA U
10
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T.IL.) JOMYCKAeTCsl YUUTHIBATH B pacueTax KOHCTPYKLUMH Ha OCHOBE THMIIOTE3bl 00 aireOpandeckom
CYMMHPOBAHHH YCIIOBHBIX Jleopmaliuii &r =o/E ¢ neopmanusiMu OT BHEIIHEH Harpy3Ku.

6.20 B oOmem ciydyae HayaJbHbIE HECOBEPUICHCTBA JIOJDKHBI YUUTBHIBATHCS KakK IPH
CTaTUYECKOM pacueTe CUCTEM M KOHCTPYKIHH, TaK U MPHU MO00pE CEUYCHHUI OTECIBHBIX 3JIEMEHTOB.

6.21 Ilpu pacyere 371IeMEHTOB, ISl KOTOPHIX Ha OCHOBE UJICATU3UPOBAHHON PACYETHON CXEMBI
onpezeNieHbl TOJBKO MPOJOJbHBIE YCHUIUS (HAmpUMep, UEHTPaJbHO-CXKAThle JJEMEHTHI), MpH
HEOOXOUMOCTH, JOJKHBI YUYHUTHIBATHCS BO3MOXKHOE HadyallbHOE MCKPUBIECHHE M BO3MOXKHAS
pacieHTpoBKa ocell B y3nax. [ u3rubaembpIx 371€MEHTOB, Y KOTOPBIX HIcalM3UpOBaHHAs pacueTHas
cXeMa ompefenseT TOJbKO MOMEHTHI B CHJIOBOM IUIOCKOCTH, HpU HEOOXOJUMOCTU JOJIKHBI
YUUTHIBATHCSI BO3MOXKHBIE JOMOJIHUTEIbHBIC KPYTSIIME W W3THOAIOIIME MOMEHTHI, BBI3bIBACMbBIC
CIly4ailHBIM CMEIICHHWEM Harpy30K U3 CHJIOBOH TIUIOCKOCTH WA BO3MOXKHBIM HayallbHBIM
WCKPHBIICHUEM.

6.22 Tlpu pacyeTe KOHCTPYKIMI M COCIUHEHUN B JIOMOJIHEHHE K TPeOOBAaHUSM, YKa3aHHBIM B
. 5.16, 520 u 5.21, DOMKHBI YYUTHIBATHCS: JOMOJHUTEIBHBIA KOA(M(UIMEHT HAIEKHOCTH IO
Matepuany ym =1,25 I8 OSJIEMEHTOB KOHCTPYKIIMM, pacCUMTHIBAEMBIX Ha MPOYHOCTh C
UCIOJIb30BAHUEM PpACUYETHOTO CONpPOTHBICHUA Ry; K03puIreHTs ycioBuit pabOThl 37IEMEHTOB
KOHCTPYKLUN U COSMHEHUI, TPUBOUMbIEC B COOTBETCTBYIOIIUX HOPMATUBHBIX TOKYMEHTAX.

6.23 KoadduuuenTs! ycnoBuid pabOTBl Al psiia IJIEMEHTOB KOHCTPYKIMHA TPHUBEIEHBI B
npuinoxxenuu /1.

7 PacyeT 3J1eMEHTOB CTAJIbHBIX KOHCTPYKIMI Ha OceBble CHJIbI M M3IH0
HEHTpaﬂbHO'paCTHHyTbIe N HECHTPAJTBHO-CKATBIC 3JIEMECHTDI

7.1 Pacuer Ha MMPOYHOCTHL DJJIEMCHTOB, IMOJABCPIKCHHBIX HCHTPAJIBHOMY PACTAKCHUIO WA

cxaTuio cuioil N, KpoMe yKa3aHHBIX B I1. 7.2, CJI€IyEeT BBIMOIHATH 10 (HopMyJie
N

AR,7.

Pacuer Ha IMPOYHOCTH CEYEHHI B MecCTax KPCIUICHUA PACTAHYTLHIX 3JICMCHTOB U3 OJWMHOYHBIX

<1, (1)

YTOJIKOB, MPUKPEIUISIEMBIX OJTHOM MOJKOM 00NTaMu, cielyeT BRIMONHTh o Gopmyrnam (1) u (2). [Ipu
9TOM 3HauYeHUE ¢ B hopMyie (2) TODKHO MPUHUMATHCS 10 IPUIIOKEHUIO [ HACTOSIIHUX HOPM.

7.2 PacyeT Ha TPOYHOCTH PACTIHYTHIX DJIEMEHTOB KOHCTPYKIIMHA W3 CTAJd C OTHOIICHHEM
Ru/w>Ry, sKcrutyatanuss KOTOPhIX BO3MOXKHA M TIOCJI€ JOCTHDKCHHS METaJUIOM Tpejena TeKy4YeCTH,
CJIeTyeT BBITIOJIHATE TI0 (hopMyJIe

7.3 PacyeT Ha yCTOMYMBOCTH CIUIOUTHOCTEHYATHIX 3JIEMEHTOB, MOJIBEPKEHHBIX LIEHTPAILHOMY
ckaruto cuior N, cieyer BEIMOTHATE Mo (hopMyIie

N 3)
PAR, 7

11
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3HaueHus ¢ ClieyeT onpeaAensaTs no Gopmymnam: mpu 0 < A <25

R, = =

¢:1—(o,o73 4,53%}1& : 4)
pu 2,5 < A <45

R, Ry |~ Ry 1

(/):1,47—13,0E— 0,371—27,3E A +0,0275 —5,53E A%, (5)
npu A <45
332
A°(B1-4)

YucneHHble 3HaYEHUS () IPUBEIEHBI B Ta0. 3.7.

7.4 CtepHH U3 OJMHOYHBIX YTOJIKOB JIOJDKHBI PACCUMTHIBATHCS HA IIEHTPAJIHHOE CXKATHE B
COOTBETCTBUU C TPEOOBAHUSIMU, U3JI0KEHHBIMU B 1. 7.3.

[Ipu pacueTe MOSICOB U JIEMEHTOB PEIIETKU MPOCTPAHCTBEHHBIX KOHCTPYKIUN U3 OJMHOYHBIX
YTOJIKOB CIIEAYET BBIOJIHATH TpeOOBaHUS 1. 17.8 HACTOSIIIUX HOPM.

7.5 CxaTble 3JIEMEHTHI CO CIUIOIIHBIMU CTEHKaMU OTKpbITOro Il-oOpasHoro ceueHus mpu
Ax < 3, TAC Ax W Ay - pacdeTHbIe THOKOCTH DJIEMEHTA B IUIOCKOCTSIX, MEPHEHIUKYISPHBIX OCIM
COOTBETCTBEHHO X-X U Y-y (pHC. 2), PEKOMEHIYETCs YKPEIUIATh INIAHKAMH WM PEIIeTKOU, TIPH 3TOM
JIOJDKHBI OBITH BBITIOJIHEHBI TpeOoBaHus 1. 7.6 u 7.8.

¢/ 8

Y y

Pucynok 2 — [1-o0pa3Hbie ceueHwHsI 2JIEMEHTOB
a- OTKPBITOE; 0, 6 — YKPEIJIEHHbIE TUTaHKaMH WK pelieTKaMu
IIpy  OTCYTCTBMHM IUIAHOK WJIM PELIETKH TAaKWE AJIEMEHTHI MOMHMO pacuera mo ¢opmyie (3)
ClIeZlyeT MPOBEPATh HA YCTOHYMBOCTb NMPH HM3TUOHO-KPYTHIBHOW (hopMe MOTEpU yCTOMYMBOCTH IO
dopmye

N 4 )
co, ARy;/C

rae  @y— Ko3(QPUINEHT TPOJOIBLHOTO U3rnba, BHIYUCISEMBINA COTIIACHO TPeOOBaHUSIM II. 7.3;
¢ — Kod(pduimeHT, onpeaensieMbiii Mo hopmyJe

12
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= : ®

=,
145 ++J1-0) +10%°

U

8 J
e — 5=y =% 40156 "
U J,h Ah

/1§;

a
o= T" — OTHOCHUTENFHOE PACCTOSHIE MEX/y IEHTPOM TSKECTH U IIEHTPOM H3THoa.

J, +J,
Ah?®

Jw — CGKTOpI/IaHBHBIﬁ MOMCHT MHCPUHUU CCUCHUSA,

bi; ti — COOTBETCTBCHHO HIMPHWHA W TOJJINHWHA IMPAMOYI'OJIBHBIX 3JICMCHTOB, COCTABJIAIOIINX

3nech p = +a2;Jt=%Zbitf;

CCYCHUC.
J
Jls ceyeHust, NpUBEAEHHOIO Ha pUC.2, a, 3HAYECHUS 3] ;)]2 ; Aftlz H 0 JOJDKHBI ONPEAEIIATHCS 110
y
dbopmynam:
J, 39428 I, 1(t) 43+ B)
2 21 2 Sl ] 4T ' 9)
J,h* 6+ )" Ah? 3\h 2+ p)6+ )
b
Tac =—,
ne f .

7.6 I[J'Ifl COCTaBHBIX CXKaTbIX CTGp)KHGfI, B€TBHU KOTOPBIX COCAWHCHBLI IIJIaHKaMW WA
peuIeTKkamMu, KOB(I)(I)I/II_II/ICHT ( OTHOCHUTCJIIBHO CBO60,I[HOI>1 oCH (HepHeHI{I/IKy.TIHpHOI\/’I IIJIOCKOCTH IIJIaHOK

WJIM PENIETOK) JIOJDKEH ONPENENATECA 1o Gpopmyam (4) + (6) ¢ 3amenoii B Hux A Ha A, . 3HadeHue

CJICAYCT ONPCACIIAATH B 3aBUCUMOCTU OT 3HAYCHHUI j“ef IIPUBCJCHHBIX B taba.1. B cocraBHBIX

A

CTEPXKHAX C PELIETKaMU IOMHMMO pacdyeTa Ha YCTOMYMBOCTH CTEPXKHS B LIEJIOM CIENYET NMPOBEPATH
YCTOMUYMBOCTB OT/ENBHBIX BETBEH Ha yyacTKaX MEXIY y3iaMu. [ MOKOCTb OTNIENbHBIX BETBEH A1, A2, 43
Ha Y4acTKe MEXIy IUIaHKaMu JoJDkHa ObITh He Oonee 40. [Ipu Hamuuuu B OJHOM M3 IIOCKOCTEH
CIUIOIIHOTO JIMCTa BMECTO IJIaHOK (pHUC. 2, 6, B) TMHOKOCTh BETBU JIOJIKHA BBIYUCIATHCS 110 PAUyCy
MHEPILHHU MOJTyCeUEHUsI OTHOCUTENLHO €0 OCH, MEPIEeHIUKYIISIPHOM MI0CKOCTH TUIaHOK.

ef

Taonumal
T IIpuBeneHHbIE THOKOCTH Aef COCTABHBIX CTEPIKHEN CKBO3ZHOTI'O CEUCHHS
c eql/::mﬂ Cxema ceueHust C IJTAHKaMU MpHU
Jsl /(Jpb) <5 Il /(dpb) > 5 C pelIeTKaMu

¥ > >

L 7 du =2 +08222QA4N) | Ay =22+ 22 0

(10) (13)
1 S LA

=

Y
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Oxkonuanue mabauyvt 1

T HpI/IBC,I[eHHBIe THOKOCTH /1ef COCTaBHBIX CTCp)KHGﬁ CKBO3HOI'O CCUYCHUA
ceqlgm Cxema ceueHust C IUIAHKAMHU [IPU
Jl /(Job) <5 Il I(Job) =5 ¢ peteTikamt
Ao =~/ A2 +0,82 x Ja =AX AL+ 5 | Ag =2+ Ax
[22@+n,)+ 22@+n,)]
2 (14)
(11)
Ay =2 +08222(1+3n,) | A, =2 +132
(15)
3 (12)
(18)

O06o03HaueHus, IPUHATHIC B Ta0I. 1:

b — paccTosiHre MK Ty OCSIMU BETBEIA;

| — paccrostHre MKy IICHTPAMHU IUIAHOK;

A — HauOoJIbIIast THOKOCTh BCETO CTEPIKHS;

A1, A2, A3 — THOKOCTH OTJICIBHBIX BETBEH MPHU M3TUOE WX B TUIOCKOCTSIX, MEPIICHINKYIISPHBIX
OCsSIM COOTBETCTBEHHO 1-1, 2-2 u 3-3, Ha y4yacTkax MeXIy NMPUBAPCHHBIMU IIJIAHKAMU (B CBETY) WU
MEXy IIEHTpaMU KpalHUX OO0JITOB;

A - nnomaas CeYeHus BCEro CTePXkKHS;

Ad1, Ad2 — TUTOIIAZN CEUEHUM PACKOCOB PEIIETOK (ITPU KPECTOBOM PEIIETKE - ABYX PACKOCOB),
JEKAITUX B MIOCKOCTSX, MEPIEHIUKYISIPHBIX OCSIM COOTBETCTBEHHO 1-1 1 2-2;

Ad - TUIOIIAJb CEUEHHUs packoca pemeTkd (MPU KPECTOBOW pPEIIETKE — JIBYX PacKOCOB),

JIeXKalllel B INIOCKOCTH OJHOM T'paHn (,Z[J'IH TPEXTPaHHOT'0 PABHOCTOPOHHETO CTep)KHH);
3

a

01, 02 — KO3 puuueHTsl, onpeaenseMsle o Gopmyne o =10 o7

rae a, b, | — pasmepsl, onpenensiembie mo puc.3;
N, N1, N2, N3 - KO3 GUIUEHTHI, ONpeIesieMble COOTBETCTBEHHO 0 OopMyJIam:
S sl s2 S

3nech Jb1 U Jp3 — MOMEHTHI HHEPLUMU CEUYEHMsI BETBEH OTHOCHUTEIBHO OCEH COOTBETCTBEHHO
1-1 u 3-3 (nns cedenns Tunos 1 u 3);

Jb1 ¥ Jb2 — TO Ke, ABYX YrOJKOB OTHOCHTEIBHO OCEH COOTBeTCTBeHHO 1-1 m 2-2 (mis
cedeHus Tuna 2);

Js - MOMEHT WHEPIIMH CEYECHHUS OHOM IUIAaHKKH OTHOCHTEIBHO COOCTBEHHOM OCH X-X (puc. 4);
Jst, Js2 — MOMEHTBI HWHEPIHMH CEUYEHHS OJHOW W3 TUIAHOK, JIeKAllUX B IUIOCKOCTSIX
MePIEHNKYIISIPHBIX OCSIM COOTBETCTBEHHO 1-1 m 2-2 (s ceyeHus tuna 2).

B coCTaBHBIX CTEp)KHSX C pelIeTKaMH T'MOKOCTh OTNENbHBIX BETBEH MEXIy y3JIaMHu JOJDKHA
ObITh He Gonee 80 M HE JOKHA TPEBBINIATH MPHBEIECHHYK THOKOCTb A, CTEPKHS B IEIOM.

JomyckaeTcst mpuHUMATh 00Jiee BBICOKHE 3HAYEHUsI THOKOCTH BETBEH, HO He Oosiee 120, mpu yciaoBuw,
YTO pacyeT TaKUX CTePXHEH BBIMOJHEH MO Je(OPMUPOBAHHON cXeMe.

14
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1-1 "
~F = —
Pt - L
! —
a 23 |i 2
4 H -
/ T
b 2=2
, j
|
Pucynok 3 — Cxema pacKOCHOM peIIeTKH Pucynok 4 — CocTaBHO# CTepKeHb Ha
TJIaHKaxX

7.7 PacdeTr COCTaBHBIX 3JIEMEHTOB U3 YIOJKOB, IIBEJUIEPOB W T.I., COEAUHEHHBIX BIUIOTHYIO
WM Yepe3 MPOKIAJIKU, CIEAYET BBIIOIHATh KAaK CIJIOIIHOCTEHYAThIX IIPH YCIOBUH, YTO HAUOOJbILINE
paccTosHUS Ha y4acTKaxX MEXJy IpHUBApEHHBIMHU IJIAHKaMU (B CBETY) WJIM MEXIY LIEHTPAMU KpalHUX
00JITOB HE IPEBBILIAIOT:

JUTA CKAThIX AeMeHTOB 40i

JUTSL paCTAHYTHIX 3J1eMeHTOB 80i

31ech paaMyc MHEpLMH | YroJika WM IIBeUiepa CIeAyeT NPHUHUMATh AJs TaBPOBBIX HIIH
JIByTaBPOBBIX CEUEHUN OTHOCHUTEIBHO OCH, MapajyieNbHON IUIOCKOCTH PACIIONIONKEHMS MPOKIAIO0K, a
JUIsL KPECTOBBIX CEYEHHMM - MUHUMAJIBHBIN. 1Ipu 3TOM B mpenenax JUIMHBI CKATOTO 3JIEMEHTA CIEAYET
CTaBUTb HE MEHEE JIBYX MPOKIIAIOK.

7.8 Pacuer coeiMHUTEIbHBIX 3JIEMEHTOB (IJIAHOK, PEUIETOK) CXKAThIX COCTAaBHBIX CTEp)KHEU
JIOJDKEH BBINOJIHATHCSL HA YCIIOBHYIO IonepeuHyro cuiy Qfic, IPUHUMAaeMy0 TMOCTOSHHOW MO Bcel
JUITMHE CTEPXKHS U OTIpesieNsieMyto 1o Gpopmyiie

Q. = 7.15-107°(2330 — — (19)

E)ﬂ
R go’

y
rie N —nponosnbHOE yCuie B COCTaBHOM CTEPXKHE;

@ — K03(hpULMEHT MPOAOIBHOTO U3rNbda, MPUHUMAEMBIH JIJIs1 COCTABHOT'O CTEPXKHS B IIIOCKOCTH
COEIMHUTENIFHBIX 3JIEMEHTOB. Y CIIOBHYIO TIONepedHyto cuity Qfic CIeyeT pactpenensiTh: MpH HATHIUN
TOJIBKO COEIMHUTENBHBIX IJIAHOK (PEIIeTOK) MOPOBHY MEXIY IJIaHKaMU (pelieTKaMHu), JIeKaAIIUMH B
IUIOCKOCTSIX,  NEPIEeHIUKYJISIPHBIX OCH, OTHOCHUTEIBHO KOTOPOW  MPOU3BOJUTCS  IPOBEpKa
YCTOWYMBOCTH; MPHU HAJIMYUU CIUIOIIHOTO JIUCTAa U COETUHUTENIbHBIX IUIAaHOK (PEIIeTOK) - MOMNojam
MEX]y JTMCTOM U IUIAaHKaMH (pEeIIeTKaMu ), JIeXKAIUMH B IJIOCKOCTAX, MapaIeIbHBIX JIUCTY;

Py pacyeTe PaBHOCTOPOHHUX TPEXTIPAHHBIX COCTAaBHBIX CTEp)KHEH YCJOBHAs MoIepeyHast
cHJia, MPUXOAAIIAsICS Ha CUCTEMY COSIMHUTENBHBIX 3JIEMEHTOB, PACIIONIOKEHHBIX B OHOM MIIOCKOCTH,
J0JKHA TpUHUMAaThCs paBHOH 0,8 Qfic

7.9 PacueT coeMHUTENBHBIX IJIAHOK M UX MpPUKpEIuieHus (puc. 4) TOJKEH BBIMOJHATHCS Kak
pacyeT 3JeMEHTOB 0e3pacKOCHBIX epM Ha: cuily F, cpe3pIBaroNIyIo MIaHKy, 1o hopmyJie

_ Q.
F— o (20)

MOMEHT M1, n3rubarolieii IaHky B €€ IIIOCKOCTH, 10 (opmyJie

_Ql
My ===, (21)
15
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rae Qs - yclioBHas mornepeyHas Cuiia, IpUXOoAAIIascs Ha IJIaHKy OJHON IpaHH.

7.10 PacyeT coequHUTEIbHBIX PEIIETOK IOJDKEH BBIMOJIHATHCS KakK pacdeT pemeTok dhepm. [Tpu
pacueTe MepeKpPecTHBIX PACKOCOB KPECTOBOM PEIIETKH C pacmopkaMu (puc. 5) cienyeT y4YUTHIBaTh
nornonHuTenbHoe yeuine Nad, BO3HHKAIOIIEE B KAKJOM packoce OT 00KaTHsI TOSCOB M OIIPEIENIIeMOe
o popmyne

N, = aN %, 22)

rae N — ycuine B 0/IHOM BETBH CTEPIKHS,
A — mIomanks CCUYCHUS OJTHOUN BETBH,
Ad — TIOIIab CEYSHHSI OJTHOTO PACKOCa,
o — KO3 PUIMEHT, onpeaensieMblii o Gopmyie
2
a= % (23)
(@ +2b%)

rae a, | u b — pa3mepsl, ykasannsie Ha puc. 5

&

Pucynok 5 — Cxema KpecTOBOM PEIIETKH C paclopaMu

7.11 Pacyer crepKHEW, NpEAHA3HAYEHHBIX MUl YMEHBIICHUS PAcCYeTHOW JUIMHBI CIKATBIX
3JIEMEHTOB, JOJDKEH BBINOJHATHCS HA YCHJIME, PAaBHOE YCJIOBHOW IONEPEYHON CUJI€ B OCHOBHOM
C)KaTOM dJIEeMEHTe, onpezensiemMoit o ¢popmyse (19).

N3rubdaembie 3j1eMeHTHI
7.12 Pacuet Ha MPOYHOCTH 2JEMEHTOB (KpoMme 0aslok ¢ THOKOI CTeHKOM, ¢ nepoprupoBaHHON

CTEHKOU Y TTOJKPAHOBBIX 0AJIOK), M3THOAEMBIX B OJJHOU M3 TJIABHBIX IUTIOCKOCTEH, CIIEyET BBIOTHATh
o ¢opmyIe

<1 (24)

3HayeHHs KacaTeJbHBIX HANpsHKEHUH 7 B CEYCHMAX M3TMOAEMBIX 3JIEMEHTOB JIOJDKHBI
YAOBJIETBOPSATH YCIIOBUIO

S 4 (25)
IRy,

[Ipn Hamuumm ociabJeHUs] CTEHKH OTBEPCTHSAMHU JJisi OONTOB 3HaueHUs T B dopmyne (25)

16
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ClIeTyeT YMHOXaTh Ha KOA(P(GUIIMEHT ¢, ONpeeIIIeMbIi 10 (hopMyJie

a

= %

o

rae  a— mar OTBEPCTU;

d - nuameTp oTBEepCTHSL.

7.13 Pacuer Ha TPOYHOCTH CTEHKH OalKW, HE YKPEIUICHHOW peOpaMu JKECTKOCTH, IpH
JEHCTBHUM MECTHOT'O HANPSIKEHUS Gloc B MECTAX MPUJIOKEHHUSI HArPY3KU K BEPXHEMY MOsCY, a TaKXKe B
OTIOPHBIX CEYCHHSIX OAIKH CJIEIYET BBITIOJIHATH MO (hopmyIie

Sloc <9 27
Ry T (27)

e Gloc = F/lettw,
3neck F —pacueTHoe 3HaueHHE HArpy3KH (CUJIbI);

les — ycioBHas anMHA pachpeeeHUs] Harpy3KH, ompenensieMas B 3aBUCUMOCTH OT YCIJIOBHIA
OIHUpaHUS;

JUIS CJTydasi OUPaHUs 110 puc. 6

let = b+2h, (28)

rae h — pasmep, paBHBI CyMMe TOJIIMHBI BEPXHErO TOsica OaKM M KaTeTa MOSCHOTO IIBa, €CIH
HIOKHSS Oanka cBapHas (puc. 6, a), WIM PAcCTOSHME OT HApyKHOM TIpaHU MOJIKM JI0 Hadajia
BHYTPEHHET0 3aKpyTJIEHUS] CTEHKH, €CJIM HUXKH:S Oanka mpokarHas (puc. 6, 0).

9 F F ° F F

Pucynoxk 6 — Cxembl onpeiesieHust JUIMHbI paciipe/ieIeHus] Harpy3Ku Ha Oaiky
a — CBapHYI0; O — IPOKATHYIO

7.14 JInst cTeHOK 0aJIoK, pacCUUTHIBAEMBIX 110 (popmyiie (24), TOMKHBI BHIIOIHATHCS YCIOBUS:

TX
087 oy —0.0, +0; +3r}, <1, — <1, (29)
R,7. Ry,

rae  ox= M-y / Jn— HOpMabHBIC HANPSKEHUS B CPEAUHHON MJIOCKOCTH CTCHKH, MapaliebHbIE OCH
OaKu;
Oy — TO K€, MEPICHINKYJISIPHbIE OCH OaJKH, B TOM YHCJE Gloc, ONPEACIIIEMbIC IO GOopMyJie
(27);
17
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Txy — KacaTeJIbHOE HaNpsDKeHUe, BeraucisiemMoe 1o Gopmyse (25) ¢ yaerom dopmyisr (26).

Hanpsioxenus Gx 1 oy, puHUMaeMbie B popmyde (29) co CBOMMH 3HaKaMH, a TAKXKE Txy CIETYET
OTIPEICTIATh B OAHOU U TOM JK€ TOUKE OAJIKH.

7.15 Pacyer Ha ycTOMYMBOCTH OAJIOK IBYTaBPOBOI'O CEUEHUsI, M3rNOAEMbIX B INIOCKOCTH CTEHKH
U yJIOBJIETBOPSIONIUX TpeOoBaHusM L. 7.12 u 7.14, ciaemyer BBIOJIHATH 10 Gopmyie

M (30)
PWeR, 7
rne  We — ciegyeT onpeaensaTs Ui CKaToro mosica;

@b — KOOPPHULIKEHT, OTpeensIeMblid IO TpUIokKeHuto E.

[Ipu ompeneneHUU 3HAYCHUS. @b 328 PACUYCTHYIO [UIMHY Oanku lef cienyer mpuHHMare pac-
CTOSHUE MEXAY TOYKaMHU 3aKpeIUICHHH CXXaToro Iosca OT TMONEPEYHBIX CMENIeHHH (y3J1aMu
IPOJIOJIHBIX WM TOTIEPEYHBIX CBSI3€H, TOUKAMU KPEIUICHUS KECTKOTO HACTHIIA); TPU OTCYTCTBUHU
ceszeit lef = | (rme | — mponer Oanku), 3a pacyeTHYIO [UIMHY KOHCOJIM CIIEAyeT NpUHUMATh: lef = | mpu
OTCYTCTBUH 3aKPEIUICHUSI CXKATOTO IMOsica Ha KOHIIE KOHCOJIM B TOPU3OHTAIBHOM IIOCKOCTH (3/1€Ch
| - nIMHA KOHCOMN) WK PACCTOSIHUE MEXIY TOUYKAMHU 3aKPEIUICHHUI CKATOro MOsca B TOPH30HTAIBHOM
IUTOCKOCTH TIPH 3aKPETUICHUH M0sIca HA KOHIIE U 10 JUTHHE KOHCOJIH.

7.16 YcToiuuBOCTh 0aoOK HE TpeOyeTcs: IPOBEPSITh:

a) TpU Iepeaade Harpy3Kd 4yepe3 CIUIOIIHOM JKeCTKUMH HacTuil (TUIMTHI JKeNe300e€TOHHBIC U3
TSDKEJIOr0, JIETKOTO M SYeHCTOro OeTOHa, TUIOCKUMH W MpO(MIMPOBAHHBIA METAIUTMYECKUH HACTHI,
BOJIHUCTYIO CTajb W T.II.), HEMPEPHIBHO OMUPAIOIIUICS HA CHKATBI MOSAC OAJKM M HAAEKHO C HUM
CBSI3aHHBIA C TIOMOIIBIO CBAPKH, OOJTOB, CAaMOHAPE3AIONIMX BUHTOB W JIP.; IPU 3TOM CHIIBI TPEHUS
YUUTHIBATh HE CIIEYET;

0) Upu OTHOIICHWH pacyeTHOH mHBI Oanku le¢ k mmpuHe cxaroro mosica b, He
NPEBBIIIAIOIIEM 3HAYCHUH, ompeaensieMblx mo GopMynam Tabn. 2 a8 OajoK CUMMETPUYHOTO
JIByTaBPOBOT'O CEUEHUsS U C 0ojee pa3BUTHIM CHKAThIM MOSCOM, JUISI KOTOPBIX IIMPHHA PACTSIHYTOTrO
nosica coctasisieT He MeHee 0,75 MUPUHBI CKAaTOro mosca.

3akperuieHue C)KaToro Mosca B TOPU3OHTAIBHON IJIOCKOCTH JIOJDKHO OBITh PAacCYMTAHO Ha
(aKTHYECKYIO WM YCIOBHYIO TONEPEYHYIO CHITy. [Ipu 3TOM YCIIOBHYIO MOTEPEUHYIO CHITYy CIIEHAYeT
OTIPENIeNISTh:

MIPH 3aKPEIUIEHUU B OTHAEIbHBIX TOUKax mo Gopmye (19), B KoTopol ¢ cienyeT onpeneisTh
npu TuOKocTH A= lef/i (3mech 1 - paguyc HMHEpUMH CEYeHHs C)KAaTOro TOosica B TOPH30HTAIBHOU
MJI0CKOCTH), a N cliefyeT BBIYUCISTh o hopmyie

N=(As + 0,254w)Ry, (34)
IIpH HCTIPECPHIBHOM 3aKPCTIJICHUU T10 (I)OpMy.TIC

— 3inc

fic
I

(35)

rne  (fic - yCIOBHAs TIONEpeYHas CHiia Ha €IMHUILY JUTHHBI 1mosica Oallku;
Qfic — ycnoBHas momepeuHas cuia, ompenenseMas mo (opmyne (19), B kortopoil ciemyer
npuHuMath @ = 1, a N - onpenensate o popmye (34).
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Tabnuma?2

Hawu6Gomnmme 3nauenus lef/b mpu koTopbix He TpeOyeTcs pacyeT Ha

MecTo nprioxkeHus YCTOMYUBOCTH MPOKATHBIX M CBapHBIX Oanok (mpu 1 <h/b <6 u 15

HarpysKku < b/t <35)
|
K BEPXHEMY IOSICY % = ‘:0,35 + 0,0032 ?4— (0,76 - 0,02 %j%} RE , (31)
y
|
K HUXHEMY TIOSICY % = l:0,57 + 0,0032 %‘i‘ (0,92 — 0,02 %j%:| RE , (32)

y

HesaBucumo  or  ypoBHS
NPUIOKEHUST Hapy3KH TIpU l; b b\b1 [E
MEXIY CBA3SIMH WU TpU y
YHUCTOM U3rude
O603HaueHus1, NpUHATHIE B TA0I. 2
b 1 t — cOOTBETCTBEHHO MIMPHHA U TOJNIIMHA CKATOTO MOsICa,;

h — paccrosinue (BbICOTa) MEXKJTy OCSMU MOSICHBIX JIUCTOB.

IIpumeuanus

1 Jlns Ganok ¢ MOSCHBIMU COCAMHCHHSMM Ha BBICOKONMPOYHBIX Goirax 3HaueHHs le/h, momydaemsie mo dopmymnam
TabI. 2, ceyeT YMHOXKATh Ha ko3 duruent 1,2.

2 st 6asnok ¢ otHotneHueM b/t<15 B popmynax tabmn.2 cneayer npunumath b/t=15.

7.17 Pacdyer Ha MPOYHOCTH AJIEMEHTOB, M3THOAEMBIX B JIBYX TJABHBIX IUIOCKOCTSX, CJICTYET
BBITIOJTHATH IO popMyIie

M M
Xyt L x<1, (36)
JRy7e 7 IRy

I7ie X U Y — KOOPJMHATHI pacCMaTpUBAEMOI TOUKH C€UYEHUSI OTHOCUTEIBHO TJIaBHBIX OCEH.

B Oankax, paccuntbiBaeMbIX 1O Qopmyne (36), 3HaYeHHs HaNpsDKEHUH B CTEHKE Oajku
JIOJKHBI OBITH TPOBEPEHBI 10 hopMynam (25) u (29) B AByX IMTaBHBIX IJIOCKOCTSAX U3ruba.

[Tpu BeIMONMHEHMM TpeboBaHMii 11.7.16, a mpoBepka yCTOHUMBOCTH OanoK, U3THOAEMBIX B JABYX
MIJIOCKOCTSIX, HE TpeOyeTcsl.

7.18 Pacyer Ha NPOYHOCTh Pa3pe3HbIX OaJOK CIUIOIIHOTO CEYEHHUS U3 CTalIM C IpPEeaesioM
Texydectn 10 530 H/MM?, HeCymuX CTaTHYECKYIO HArpysKy, npu cobmonennn mn.7.19 = 7.21, 9.5 n
9.23 cnemyeTt BBHINOJHATH C YYETOM Pa3BUTHS IJIACTHUECKUX JAedopmanuii mo Gpopmysam:

npu u3rube B OJHOM W3 INIaBHBIX IJIOCKOCTEH NMpH KacaTeldbHbIX HampspkeHusx Tt < 0,9Rs
(Kpome OTIOPHBIX CEYEHUN)

M

L | (37)
C1VVn,min Ryyc

npu U3rude B JBYX TIIABHBIX TUIOCKOCTSIX MPHU KacaTeNbHBIX HampsokeHusx 7 < 0,5Rs (kpome
OTIOPHBIX CEYCHMUIA)

M M
X + 4 <1 (38)
Cxvvxn,nin Ryj/c CyWyn,n’in Ry}/c

3necb M, My u My — abcomoTHBIE 3HaUEHUS U3TUOAIOIUX MOMEHTOB;
c1 — k03 durmeHt, onpenensemMsii mo Gopmynam (40) u (41);
Cx U Cy — KO3 (HUIIMEHTHI, TIPUHUMAEMBbIC TTPHIIOKEHUIO E.
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Pacuer B omopHom ceuenuun 6amok (mpu M = 0; My = 0 u My = 0) cneayer BBIOJIHATH 110
dbopmye

T . Q 4 (39)
Ry, thRy.

[Tpu Hamuyum 30HBI yrcToro u3ruda B popmynax (37) u (38) BmecTo K03hHUIMEHTOB C1, CX, U
Cy CIIeTyeT MPUHUMATh COOTBETCTBEHHO:

Cim = 0,5(1 + C), Cxm = 0,5(1 + Cx); Cym = 0,5(1 + Cy )
IIpu 0HOBPEMEHHOM JeiCTBUM B ceueHHH MoMeHTa M u monepeynoil cuisl Q kodpduuueHt
C1 CJICAYCT ONIPCACIIATD 110 (bOpMyJIaM:

pu T < 0,5Rs

cLi=c (40)
mpu 0,5Rs <t < 0,9Rs

cl=1,05Bc (41)
rac

(42)

3nech C — ko3¢ ULUMEHT, MPUHUMAaEeMbIi M0 puiiokeHuto E;

t 1 h — COOTBETCTBEHHO TOJIIIIMHA U BHICOTA CTCHKH;

o — ko3 dunment, paBubiii oo = 0,7 JUIs ABYTaBpPOBOI'O CEYEHHUs, N3TUOAEMOT0 B IIOCKOCTH
cteHkd; o= 0 17151 APYruX TUTIOB CEYCHUH;

C1 — Kod(hpuIMEeHT, MPUHUMAEMbIi HE MEHEE €TMHUILIBI U He Oosee ko3P duiiueHTa c.

C nenpio onTUMHU3AIMK 0allOK NP UX pacdeTe ¢ yueToM TpedoBanuii nm. 7.20, 9.5, 9.23 u 15.1
3HaYeHUus Kod((UIMEHTOB ¢, ¢x U Cy B ¢opmynax (37) u (38) momyckaeTcss NpUHUMATh MEHBIIE
3Ha4YeHUH, IPUBEIEHHBIX B puiioxkeHuu E, Ho He menee 1,0.

[Ipu Hamuuuu ocnablieHUus] CTEHKH OTBEPCTHSIMU s OONTOB 3HAYEHHUS KacaTeJbHBIX
HaIPsOKEHUH 7 CIIeTyeT YMHOXaTh Ha Ko uimeHT, onpeaensemsii mo hopmyie (26).

7.19 Pacuer Ha MPOYHOCTH OAJIOK MEPEMEHHOI0 CEYEHHs C YYETOM Pa3BUTUS IUIACTUYECKUX
negopmanuii  cienyeT BBINOJHATH TOJNBKO JJIS OJAHOTO CEYeHHs ¢ Hambosiee HeOIaronpusTHBIM
coyetanueM ycunuit M u Q; B ocTanbHBIX CEUSHHUSIX YUUTHIBATh Pa3BUTHE IIACTUYECKUX JehopMariuii
He Jlonyckaercs. Pacuer Ha mpoYHOCTh U3rMOaeMbIX AJIEMEHTOB M3 CTAIM C MPEAETIOM TeKY4YecTH J0
530 H/MM?, BOCIPHHUMAIOIIMX JUHAMHYECKHE, BUOPALMOHHBIE MIM MOJBMKHBIE HATPY3KH,
JIOITyCKAETCsl BBINOJHATE C YYETOM DAa3BUTHs IUIACTMUYECKUX JedopMaluii, He NpPEensITCTBYIOIINX
TpeOyeMBbIM YCIOBUSAM 3KCILTyaTallMi KOHCTPYKLUN 1 000py10BaHHU.

7.20 Jlnsa obecnieueHuss oOmiel yCTOMYMBOCTH OaloK, pacCUYMUTHIBAEMBIX C YUETOM Pa3BUTHUS
MJIACTHYECKUX AedopMaiuii, HeoO0X0IUMO, YTOOBI JIMOO OBLIM BBITOJHEHBI TpeOoBaHuUs M. 7.16, a,
a100 HamOOJbIINE 3HAYCHHSI OTHOIICHWN PACUETHOM MIMHBI OalKM K MIMpHHE CkaToro mosica let/b,

ompenensgeMple 1o ¢opmyiaam Tabn. 2, ObUIM yMEHBLICHBl YMHOXXEHHEM Ha KO3((UIMEHT
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d=[1-0,7(cl —1)(c—1)],3mecr 1 <cl <c.

V4er IUIacTUYHOCTH IIpU pacyere OaJoK €O CXKATbIM IIOSICOM MEHEE PAa3BUTBHIM, YEM
PaCTSIHYTBIN, IOMYCKAETCA JIUILb IPU BHIMOJHEHUH yCJIOBUH 11.7.16,a.

7.21 B Oankax, pacCUMTHIBAEMBIX C y4E€TOM Pa3BUTHS IUIACTHYECKHX JaeGopManuii, CTCHKU
CleyeT YKPEIUISITh ONEePEeYHbIMU peOpaMu KECTKOCTH corjiacHO TpeboBanusam . 9.10, 9.12, 9.13, B
TOM YHCJI€ B MECTaX MPUJIOKEHHS COCPEOTOUCHHOM HArpy3KH.

7.22 Pacder Ha IPOYHOCTh HEPA3PE3HBIX M 3alLEMJIEHHBIX OaJOK ITOCTOSHHOIO JABYTaBPOBOI'O
CeUeHMsI, H3TH0AEMbIX B IUIOCKOCTH HAWOONbIIEH JKECTKOCTH, CO CMEXKHBIMHU IPOJIETaMH,
oTnnyaromuMucs He Oonee yem Ha 20 %, HECyIIMX CTAaTMYECKYI0 HArpys3Ky, HOpH YCIOBHHU
cobmoaenus tpedoanuit nm.7.20, 7.21, 9.5 u 9.23 cnexyet BeIMOMHATH 110 Gopmyie (37) ¢ yueTtom
nepepacnpeeieHus ONOPHBIX U MPOJIETHBIX MOMEHTOB.

PacuerHble 3HaUeHUs N3rMOAIOIIET0 MOMEHTa M cenyeT OnpeaeNsTh o popmyie

M = otMmax (43)

r7i€ Mmax — HauOOJIBIINM U3TUOAIOIINI MOMEHT B MPOJIETE UM Ha OIMOPE, OMpeeIsieMblil U3 pacueTa
HEepa3pe3HoW OAJIKH B MPEAIIOIOKCHUH YIIPYTOi pabOThl MaTepHara;
o — K03 GUIUEHT nepepacipeie]eHIsl MOMEHTOB, ONpe/IeNIIeMblil 1o hopMyie

Mef
=081+ (44)

max
31ech Mef— yCIIOBHBIN U3rHOAIONIMA MOMEHT, PAaBHBIN:
a) B Hepa3pe3HbIX OaIKax co CBOOOIHO ONEPTHIMU KOHIIAMU OOJIbIIIEMY M3 3HAaUESHMIA:

M, =max M, (45)

1+{|Jl

M. =05M, (46)

r7ie CHMBOJI max 03HA4aeT, uTo CIeAyeT HAWTH MAaKCHUMYyM BCETO CIEAYIOIIEro 3a HUM BBIPAXKECHHUS,

M1 — wzrunbammuil MOMEHT B KpailHeM NpoJieTe, BBIYMCICHHBIH Kak B CBOOOJHO OMEpPTOU
OaJike;

M, — MakCUMaTBHBIH M3THOAIONINI MOMEHT B IMPOMEKYTOYHOM IPOJICTE, BEIYNCICHHBIH KaK B
CBOOOJTHO OTIEPTOI OTHOTIPOIETHOM OaKe;

a — pacCcTOsIHUE OT CEYEHUS, B KOTOPOM JEHCTBYET MOMEHT M1 10 KpaliHE! OMOpBHI;

| — nuHa kpaiiHero mposera;

0) B OIHONIPOJIETHBIX U HEPA3PE3HBIX Oalkax c 3ammeMiIeHHbIMU KOHIIaMu Met = 0,5M3,
rae Mz — HauboIbIINi U3 MOMEHTOB, BEIYMCIICHHBIX KaK B O0ajKax ¢ [IapHUpPaMH Ha OMOpax;

B) B Oanmke ¢ OJHUM 3alEMJICHHBIM U JIPYTHM CBOOOJHO OMEPTHIM KOHIIOM 3HAYCHHE Mef
clenyeT onpenessaTh mo Gopmye (45).

Pacuetnoe 3naueHme momepedyHoi cuiabl Q B dopmyne (42) ciaeayeT mMpUHUMATh B MECTE
neicTBUS Mmax. Eciit Mmax - MOMEHT B TipoJieTe, clielyeT MpOBEPUTh OTIOPHOE CEUCHUE OaNKH.

7.23 Pacdyer Ha TPOYHOCTh HEPA3PE3HBIX M 3AIIEMJICHHBIX OajlOK, YIOBJICTBOPSIOIINX
TpeOboBaHusIM 1.7.22, B cioydae u3ruba B JBYX DNIaBHBIX TuIockocTsax mnpu 1<0,5Rs cremyer
pou3BoAUTH Mo Gopmyie (38) ¢ yueToMm mepepacrpesieieHus] OMOPHBIX U MPOJETHBIX MOMEHTOB B
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JIBYX TJIaBHBIX IJIOCKOCTSIX COTJIACHO TpeOOBaHMsM 1. 7.22.
DJIeMeHTbI, OJIBEPKEHHbIE IeHCTBHIO 0CEBOM CHJIBI C H3THOOM

7.24 Pacdyer Ha TPOYHOCTh BHEIICHTPEHHO-CKATHIX W CHKATO-M3THOAEMBIX 3JIEMEHTOB IIO
dopmyiie (47) BBIIOMHATH HE TpeOyeTcs MpH 3HAUCHUU NPUBEIECHHOTO SKCIEHTpHcHTETa Mef < 20,
OTCYTCTBUH OCJIA0JICHUS CEUCHUS U OJMHAKOBBIX 3HAUCHUSX M3TUOAIOIINX MOMEHTOB, IPUHUMAEMBbIX
B pacueTax Ha MPOYHOCTh U YCTOMYUBOCTD.

7.25 Pacuer Ha NPOYHOCTH BHEIEHTPEHHO-CXKATBIX, CKATO-U3THOAEMBIX, BHELEHTPEHHO-
PACTAHYTHIX M PACTAHYTO-H3rHOaeMbIX 2IEMEHTOB U3 CTAIIH C TIpeaeoM TeKydectn 10 530 H/mm?, ne
MOJIBEPTaOIINXCSl HEMOCPEICTBEHHOMY BO3ACHCTBHIO JWHAMUYECKUX Harpy3ok, mnpu t<0,5Rs u
N/(AnRy) > 0,1 ciiemyeT BBITOIHSTH 110 GopMyJie

N o) M, M,
+ +
An Ryyc CxWxn,min Ry7 CyWyn,min Ry}/c

<1 (47)

rae N, Mx , My — alcomtoTHble 3HAYEHUS COOTBETCTBEHHO MPOJOJBHONW CHIIBI U W3TUOAIOIINUX
MOMEHTOB IIPH HanOoJjiee HeOIArONPUATHOM UX COYCTAHUU;

N, Cx, Cy — KOO PHUIIMEHTBI, IPHHUMAEMBIE 10 MPHIIOKEHHIO E.

Ecau N (An Ry) <£0,1 dpopmyny (47) cieayetr npuMEHSTh IPH BIMOJIHEHHH TpeboBanuii m. 9.5
n 9.23.

B nmpouux ciayyasx pacuer ciieyeT BHIIOJIHATH Mo hopMyIie

N M M,

X

+ y+
AR, IRy JuR7.

x<1 (48)

r7e X, Yy — KOOpAMHAThl pacCMaTpUBaeMOM TOUKH CEYEHHUS] OTHOCUTEIBHO €0 TJIAaBHBIX OCEH.

7.26 Pacuer Ha yCTOWYMBOCTb BHELEHTPEHHO-CKATBIX M CXKATO-U3rMOAEMBIX 3IIEMEHTOB
CJIeTyeT BBINOJHATh KaK B IUIOCKOCTH JAEWCTBUS MOMEHTa (Ijiockas (opma MoTepH yCTONYMBOCTH),
TaK U U3 IUIOCKOCTH JIEHCTBUS MOMEHTA (M3ruOHO-KpyTHIIbHAsA (hopMa MOTEPH YCTOMUHUBOCTH).

7.27 Pacdyer Ha YCTOWYMBOCTH BHEIEHTPEHHO-CXKATBIX M C)KAaTO-U3rMOAEMBIX HIIEMEHTOB
IIOCTOSIHHOTO C€YEHMsI B IUIOCKOCTH JIEHCTBUS MOMEHTA, COBIAJAIOIIEH € IUIOCKOCTbIO CUMMETPHH,
CJIeZlyeT BBIIOJHATH M0 (hopMyie

N (49)
P AR, 7

B dopmyne (49) koo pPUIMeHT Qe caeayeT onpeaeisTh:

a) Uil CIUIONIHOCTEHYATBhIX CTepxkHed mo T1abnm. JK.2 B 3aBUCHMOCTH OT YCIOBHOM
IHOKOCTH A 1 MPHBEIEHHOTO OTHOCHTEIBHOTO IKCIIEHTPHCHTETA Mef , OIIPEIEISIEMOro 1o (hOpMyIIe

Met =nM, (50)

rne 7 — kodpduument BausHUA (POpMBI  cedeHus, omnpenensemMblidi mo Tabm.  K.1;

eA o
m= W— OTHOCUTCJIbHBIN BKCLIGHTpI/ICI/ITeT (SI[eCB e - BKCI_ICHTpI/ICI/ITCT; WC - MOMCHT COHpOTI/IBJIeHI/ISI

c

cedeHus 11 HanOoJiee C)KaToro BOJIOKHA);
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0) 1 CKBO3HBIX CTEP)KHEH C PELIEeTKaMU WJIM IJIJaHKaMH, PacloJOKEHHBIMU B IJIOCKOCTSX,
napajieNIbHBIX TUIOCKOCTH U3ruda, mo tabi.K.3 B 3aBUCMMOCTH OT yCJIOBHOM MPUBEIEHHON T'MOKOCTH
Aqs (Mef 10 TAG1. 1) B OTHOCUTEIBLHOTO YKCLEHTPHCUTETA M OIPEIEISIEMOro O GopMyIIe

m :e% (51)

Il @ — pacCTOSIHME OT TJAaBHOM OCH CEYEHHUs, NEePHEHIUKYJSIPHOH IUIOCKOCTH H3ruba, 10 OCH
Haunboee cKaToil BETBU, HO HE MEHEE PACCTOSHUS 10 OCH CTCHKH BETBH.

[Ipu BerumcieHun 3kcueHTpucurera 3HadeHus €=M/N 3nadenuss M u N ciegyer npuHUMATH
COTJIAaCHO TpeboBaHMsIM 11.7.29.

Pacuer Ha ycroitunBOCTh He TpeOyeTcs /Ui CIUIOUTHOCTEHYAThIX CTEPKHEN pu Mef > 20 U Asis
CKBO3HBIX CTepxHeH mpu M>20, B 3TUX clydyasx pacueT cleAyeT BBIMOJHATH KaK sl U3rHOaeMbIX
AJIEMEHTOB.

7.28 BHELEHTPEHHO-CKAThI€ AJIEMEHTHI, BHINOJHEHHBIE W3 CTAld C MPEAENIOM TeKy4decTd
cebime 530 H/MM? M uMerolue pe3ko HEeCHMMETpPUUHBbIE cedeHus (Tumbl cedeHmit 10 u 11 mo
tabi. XK.1) kpome pacuera o popmyie (49), TOIKHBI OBITH POBEPEHBI HA IPOYHOCTH IO (hopMyJIe

N_ ML g (52)

An é\Nnt Ruyc -

rae 3HaueHue Wnt crielyeT BBIUUCIATH AT PACTSAHYTOrO BOJOKHA, a KOAPGUIUEHT O ONpenensTh 1o
dbopmyre

_ 2
s_1-NZ

“(EA) 3

7.29 PacuerHble 3HadyeHHs MpojoiabHON cuibl N u m3rubaromero momenta M B snemeHTe
cleqyeT TMPUHUMATh M OJHOTO M TOTO YK€ COYETaHHMsl HArpy30K M3 pacyeTa CHCTEMBI IO
HeZepOPMUPOBAHHOM cXeMe B MPEANOIOKEHUH YIPYTHX AeQopMaIliii cTaim.

[Tpu sToM 3HaueHue M crenyer mpruHUMATH PaBHBIMU:

JUTSE KOJIOHH TIOCTOSTHHOTO CEUCHHUS PaMHBIX CHUCTEM - HAWOOJBIIEMYy MOMEHTY B TIpejeiiax
JUTHHBI KOJIOHH;

JUTSL CTYTICHUATBIX KOJIOHH - HauOOJIbIIIEMy MOMEHTY Ha JITHHE YJacTKa MOCTOSTHHOTO CEUYCHUS,

JUTSL KOJIOHH C OJTHUM 3allleMJICHHBIM, a JPYTHM CBOOOJHBIM KOHIIOM - MOMEHTY B 3aJIeJIKe, HO
HE MCHEe MOMEHTA B CEUCHHH, OTCTOSIIEM Ha TPETh JUTMHBI KOJIOHHBI OT 3a/ICITKH;

JUTSL COKATBIX BEPXHUX TOSCOB ()epM M CTPYKTYPHBIX IUIMT, BOCHPUHUMAIOUIUNX BHEY3JIOBYIO
Harpy3ky, - HauOOIbIIeMy MOMEHTY B TMpeAenax CpeAHed TpeTH [JIMHBl TaHEeNId [osca,
OTIpesieNIIEMOMY U3 pacueTa Mmosica Kak ynpyroi Hepaspe3Hoi Oanku;

JUTSL CKATBIX CTEPKHEH C MIApHUPHO-OMEPTHIMHU KOHIIAMH U CEUYECHUSIMU, UMEIOITUMH OJIHY OCh
CUMMETPHH, COBIAIAIONIYIO C TNIOCKOCTHIO M3TH0a, - MOMEHTY, onpeesieMomMy 1o (Gopmyiam Tad:mi.3.

JUTSL COKATBIX CTEPXKHEH C IapHUPHO-OMEPTHIMU KOHIIAMH M CEYEHUSMH, UMEIOIIUMHU JIBE OCH
CUMMETPHUH, paCUE€THbIC 3HAUECHUS SKCLIEHTPUCUTETOB Mef CIIEAYET orpeaensaTs mno tabdi. 2K.4.

7.30 Pacuer Ha yCTOMYHMBOCTh BHEUEHTPEHHO-CHKATBHIX SJIEMEHTOB IMOCTOSHHOTO CEYCHHS U3
IUIOCKOCTH JICHCTBUS MOMEHTa NpPU M3rMO€ WX B IUIOCKOCTH HAWOONbIICH skecTKocTH (Jx > Jy)

COBMAJIAIONIEH C MIOCKOCTHIO CUMMETPHH, CIIEIyeT BBIMOIHATE IO (hopmyrie
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N
—<1 (54)
co, ARy,
rae ¢ — Kodp(UIUEHT, BBIYUCIISIEMBI cOTIacHO TpeboBaHusIM 11.7.31;
@y — K03((HUITUEHT, BBIYUCISIEMBII COTIacHO TpeOoBaHusM 11.7.3.
Taomnuma3l
OTHOCUTEIBHBIN Pacuernsle 3HaueHUst M npu YCIOBHOW THOKOCTH CTEPIKHS
IKCIICHTPUCUTET
COOTBETCTBYOIIIU I 1 <4 1>4
Mmax
m<3 A
M:MZZMmax __(Mrmx_Ml) M=M:
< < m — m-—
3<m=20 M=M,+"™=3,(m_ —M,) M:MH-HBAMW—MJ

menee 0,5Mmax;
M — OTHOCUTENBHBIN SKCLHEHTPUCHUTET, ONPEAEIIEMBIH 10 (GopMyJIe
M,A

" )

[Tpumeuanue— Bo Bcex ciaydasx cnenyer npuHuMatb M > 0,5Mmax

rie  Mmax — HanOONbIIeH U3rHOAOIINI MOMEHT B Ipe/ienax JUIMHbI CTePIKHS;
M1 — HauOosbIIel U3rudaromuii MOMEHT B Mpe/eiax CPeaHEH TPEeTH JJIMHBI CTEP)KHS, HO HE

7.31 Koaddunuent ¢ B popmyie (54) cienyeT onpenensiTh:

IIpH 3HAYCHUAX OTHOCUTEIILHOI'O SKCICHTPUCUTETA M X <5mno (I)OpMyne

P

_1+amx

rae au f— ko3 puuueHTsl, IpuHUMaeMble 1Mo Tadin.4;

Taonumad
3HayeHue K03 HUIIMEHTOB
Tumnel ceueHmit o pH p ripu o
mx < 1 1<my<5 Ay <A v e
) OTEpEITEIE / ?, / ,
Al
,}?ﬂ T 0,7 0,65+0,05m
— ’ ’ 1 O,
| 1- T_d 1-(0,35- 1 1-11- |2& |x
' ] r r J J wy
2
, , 1—0,3J— 0,05m, ~2 3
0‘.[ T: 1 \]1 X[Z—Z— },
% v e I
v ' npu
J2/J1<0,56=1
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3navyenue K03 PunmeHTon
o Ipu B mpu

Tunel ceyeHuit
;Ly > }LC
my <1 1<myx<5 Ay <Ac

C PEIIETKAMH CIIIOINHBIE

(¢ mraHKaMH)
¥

ra
{_}J J 0,6 0,55+0,05mM, 1 Jo.lo,
, ;

O0603HaueHus, NpuHATHIE B Ta01.4
J1, J2 — MOMEHTBI MHEPIIMU COOTBETCTBEHHO OOJIBIICH M MEHBLICH MOJOK OTHOCHUTEIBHO OCH
CUMMETPHHU CEUCHHUS ) - V),

¢c - 3HaUeHHA @y npu Ay = Ac = 3,14 \[E/R, .

IIpu™meuanune— 3HageHnss K0O3(QGUINCHTOB ¢ U £ ISl CKBO3HBIX CTEP)KHEH ¢ peleTKaMu (MM IUTaHKaMH)
CJIelyeT MPUHUMATh KakK ISl 3aMKHYTBIX CEYEHHH ITPU HAINYMHM HE MEHee IBYX NMPOMEXYTOUYHBIX IuadparM 1o JUIMHE
CTepXHS. B TNpoTMBHOM ciydae ciexyeT NPHUHUMATh KOI(QHIUCHTHI, YCTAaHOBJICHHBIC UI CTEPXKHEH OTKpPHITOTO
JIBYTaBPOBOTO CEYECHHSI

MIPU 3HAYEHUSAX OTHOCUTEIBHOTO dKCLEHTpucuTeTa My > 1 0 mo dpopmyne
1

c=——"—— (56)
1+m,o, /o,

rae gp — KOdPPUIMEHT, OompeeNnseMblii coracHo TpeboBanusiM 1m.7.15 u npunoxenus E kak mis
Oanku ¢ AByMs U OoJiee 3aKperieHUsIMU C)KAaToTo Mosca;

JUTSI 3AMKHYTBIX cedeHuid ¢y = 1.0;

NIPY 3HAYEHUSX OTHOCHUTEIILHOTO SKCIEHTPHCUTETA TI0 hopmyrie 5 < My < 10

c=¢C5(2—0,2my) + c10 (0,2my —1) (57)

e Cs ornpenensercs 1no gopmye (55) mpu My = 5, a Cio — 1o ¢opmyie (56) mpu my = 10.

[Tpu ompeneneHUN OTHOCHUTENBHOTO 3KCLIEHTPUCUTETA My 3a pacuyeTHbI MOMEHT My cienyer
MPUHUMATD:

JUIL  CTEpXKHEW ¢ [IapHUPHO-OTMIEPTHIMH  KOHIIAMH, 3aKPEIJICHHBIMA OT  CMEIICHUS
MEPIIEHNKYISIPHO TIOCKOCTH JEHCTBUS MOMEHTA, MaKCHMAJBHBI MOMEHT B TpeNenax CpemaHen
TPETH JJIMHBI (HO HE MEHEe IMOJIOBHHBI HANOOJIBIIETO M0 UTHHE CTEPIKHS MOMEHTA);

JUTSL CTEPIKHEH C OJTHUM 3allleMJICHHBIM, a JIPYTHM CBOOOJIHBIM KOHIIOM - MOMEHT B 3aJIelIKe (HO
HE MEHEe MOMEHTa B CEYCHHH, OTCTOSIIEM Ha TPETh JUTMHBI CTEP)KHS OT 3aICJIKH ).

[pu rubkoctn A, > 4, =314 RE K03(h(ULKEHT ¢ HE JOJHKEH MPEBBILIATh:
y
JUISL CTEP’)KHEN 3aMKHYTOI'O CEYEHMSI - €AMHUIIBI;
JUI CTEPYKHEH JIByTaBPOBOI'O CEUEHUS C ABYMS OCAMU CUMMETPHHM - 3HAUEHHH, ONpeaesieMbIX
o dhopmyie

c - 2 (58)

2
1+5+./i1—5i2+16(ij

4 \_Nh
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‘]t

Ah?

e 6= 22 p=(3,+3,)i(AN? ) =2+0156-2 2213, =0,433F bt}
y7i

31ech bi, ti — COOTBETCTBEHHO MIMPUHA U TOJIIHMHA JIUCTOB, 00PA3YIOIINX CCUCHHE;

h — paccTosiHue MeXTy OCSIMH TOSICOB,;

JUIS. IBYTaBPOBBIX W TAaBPOBBIX CEUYCHUN C OJHOW OCBIO CUMMETPUU KOIPPUIMEHTHI C HE
JOJKHBI ITPEBBIIIATH 3HAYCHHMIA, orpeaeisseMbix mo Gopmyire (OK.1).

7.32 BHEUEHTPEHHO-CKAThIe AJIEMEHThI, M3rH0aeMble B TUIOCKOCTH HAMMEHBIICH >KECTKOCTH
(Jy < Jx u ey # 0), mpu Ax>Ay ciiefyeT paccuuThiBaTh 10 (Gopmyiie (49), a Takke MPOBEPATh Ha
YCTOWYMBOCTD U3 IJIOCKOCTH JICWCTBUS MOMEHTA KaK IICHTPAIBHO-CKAThIE CTEPKHU 10 popmyrie

N <1 (59)
o AR 7,

rne  ¢@x — Ko3pQUUUEHT, IPUHUMAEMbIil corinacHo TpeGoBaHusAM 11.7.3.

[Tpu Ax < AyTpoBepKa yCTOWIMBOCTH U3 TUIOCKOCTH JICHCTBHS MOMEHTA HE TpeOyeTcsl.

7.33 B CKBO3HBIX BHELEHTPEHHO-CXKAThIX CTEPXKHSAX C PELIETKAMH, PACIOJIOKEHHBIMU B
IUIOCKOCTSIX, MapajIeNIbHBIX IUIOCKOCTH M3rnba, KpOMe pacyeTra Ha yCTOMYMBOCTh CTEP)KHS B LIEJIOM
1o ¢opmyie (49) nokHbI ObITH IPOBEPEHBI OT/AEIbHBIE BETBU KaK LIEHTPAIbHO-CKAThIE CTEPKHU IO
dopmye (3).

[TpomonbHYIO CHIly B KQKJOU BETBU CIIEAYET ONPENENATh C YUETOM JIOMOJIHUTEIBHOTO YCHIIUS
OT MOMEHTA. 3HaU€HUE ITOr0 YCUJIMS IPU U3rule B INIOCKOCTH, MEPIEHAUKYISIPHON ocH Y-y (Tabm.1),
JOJDKHO OBITH omnpesenieHo 1o popmyaam: Nag = M / b — st cedennit Tumnos 1 u 3;

Naac=M/2b — nns ceuenms Tuma 2; Aas CEUCHHWsS THNA 3 TpU HM3rHOE B TUIOCKOCTH,
NEPIEHINKYIIIPHON ocH x-X , ycuiue oT MoMeHTa Nad = 1,16M (3xaech b - paccTosnue Mexay ocsimu
BETBEN).

OTnenbHble BETBM BHEIEHTPEHHO-CXKATBIX CKBO3HBIX CTEpXKHEW C IUIAHKAMHU CleIyeT
IPOBEPATh Ha YCTOMUMBOCTh KaK BHEICHTPEHHO-CXKAThIE JIEMEHTHI C YU€TOM YCHUJIMH OT MOMEHTa U
MECTHOro M3ruba BeTBeHl OT (pakTHUECKOW MM YCIOBHOW MONEPeYHOM cuibl (Kak B mosicax 0e3-
packocHO# (hepMbl), a Takke M. 7.36 HACTOAIINUX HOPM.

7.34 Pacuer Ha yCTOMYMBOCTH CIUIOIIHOCTEHYATBIX CTEP>KHEH, IMOABEPKEHHBIX CKATHUIO U
U3rudy B JIBYX IVIABHBIX IUIOCKOCTSX, P COBIMAJACHUH IIOCKOCTH HAHOOMbIIICH secTkocTH (Jx > Jy) €
IUIOCKOCTBIO CUMMETPHUU CIIEAYET BBINOIHSTH 110 popMyJie

N 4 (60)
(oexy AR y Ve

TIE @, =P, (0,63 c+ 0,4‘{/2)

3/1eCh ey CIIEAYET ONpEAENATh COrJacHO TpeboBaHMsAM M. 7.27 ¢ 3aMeHOHl B ¢opmynax m u A
COOTBETCTBEHHO Ha My U Ay, a ¢ — corylacHO TpeboBaHusm 1. 7.31.

[Tpu BBIUUCIIEHUH TPUBEICHHOTO OTHOCUTEIBLHOTO KCIIEHTPUCUTETA Mef,y = 7My JUISA CTEPIKHEN
JIByTaBPOBOT'O CEUEHHsI ¢ HEOJAWHAKOBBIMHU IMOJIKAMU KOA(P(UIIUEHT 1| CIEAYET ONpeneNiiaTh KakK s
ceueHus tuna § no tadu. XK.1.

Ecnmu Mety < My, To kpome pacueta no ¢opmyie (60) cieayer npous3BecTd AOMOTHUTEIbHYIO
npoBepKy 1o ¢opmynam (49) u (54), npunumas €, = 0.
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3HaueHUs] OTHOCUTEIBHBIX 3KCIICHTPUCUTETOB CJIEYET OMPEACIATh M0 GopMyiam:
mX:exWinmy:eWi (61)
cx cy
rae Wex 1 Wey — MOMEHTBI COPOTHBIICHHSI CEUEHUH il Haubosee CKaToro BOJOKHA OTHOCHTEIHHO
ocell COOTBETCTBEHHO X-X U Y-Y.

Eciu Ax > Ay, To kpome pacuera no ¢opmyie (60) creayeT mpoOU3BECTH JTOMOTHUTEIbHYIO
npoBepky 1o dopmyre (49), npunumas ey = 0.

B cinyuae HecoBmajeHus IUIOCKOCTH HauOObIIel xkecTKoctd (Jx>Jy) €  IUIOCKOCTBIO
CUMMETPHUU PACUETHOE 3HAYEHUE My CIEAYET YBEIUYUTh Ha 25%.

7.35 Pacyer Ha yCTOMYMBOCTH CKBO3HBIX CTEpKHEH M3 JIByX CIUIOIIHOCTEHYAThIX BETBEM,
CUMMETPUYIHBIX OTHOCHUTEIBHO OcH Y-y (puc. 7), ¢ pemeTkaMyd B JBYX MapaUICIbHBIX IJIOCKOCTSX,
MTOJIBEPKCHHBIX CKATHIO ¥ M3THOY B 00CHX TJIABHBIX TUIOCKOCTSX, CJICAYET BBITOIHSTH:

JUIL CTEp)KHS B IEJIOM - B IUIOCKOCTH, MAapajlIeNIbHOM IUIOCKOCTH PEIIETOK, COTJIACHO
TpeGoBaHusM 1. 7.27, mpuHuMas ey = 0,

JUISL OTZIEIBHBIX BETBEH - KaK BHEIIEHTPEHHO-CKATHIX 3JIeMEHTOB 1o (opmyrnam (49) u (54),
IIPH ATOM MPOJAOJBHYIO CHIIy B Ka)XJI0H BETBH CJIEyeT ONPEAEINsATh C YUYETOM YCHIHS OT MOMeHTa My
(cm.m.7.33), a MmomeHT My pacripenensiTh MeXAy BETBSIMHU MPOMOPIHOHAIBHO MX JKECTKOCTSIM (eciu
MOMeHT My nelcTByeT B MJIOCKOCTH OIHOW M3 BETBEW, TO CIEIyeT CUUTaTh €ro IMOJHOCTHIO
MepeIaloNUMCs Ha 3Ty BETBb). | MOKOCTh OTHEIBHOW BETBH CIIEAYET OMPEACIATh MPHU PacyeTe IO
dbopmyite (49) cormacHo TpeboBanusaM 1. 8.11 HacTosmux HOpM, TIpH pacueTe 1o Gopmyne (54) - mo
MaKCHMAaJTbHOMY PAaCCTOSTHHIO MKy Y3JIaMH PEIICTKH.

7.36 PacueT COEIWHUTENBHBIX IUIAHOK WM PEIIETOK CKBO3HBIX BHEIEHTPCHHO-CXKATHIX
CTepXHEH cleAyeT BHIMOIHIATH COracHO TpeboBaHusaM 1.7.9 u 7.10 HACTOSAIIMX HOPM Ha TOTEPEYHYIO
CHIly, paBHYIO OOJbIIeMy W3 ABYX 3HA4YeHMIi: (pakTHueckod momepeuHoil cuie Q WM yCIOBHOM
nonepeyHoit cuie Qfic, BRIUMUCISIEMON COTIACHO TPEOOBAHUSAM I1.7.8 HACTOSIIMX HOPM.

B cnyuae, xorna daxTuueckas momepedHas cuiia OONbIlle YCIOBHOH, ClelyeT, Kak MpaBuIIo,
COCIIUHSTH BETBU CKBO3HBIX BHEI[ECHTPEHHO-CIKATBIX 3JIEMEHTOB, PEIIECTKAMHU.

x

Pucynok 7 — CKBO3HOE C€YCHHE CTEPKHS U3 JIBYX CIUIONIHOCTEHYATHIX BETBEH
OmnopHeble yacTu

7.37 HenoaBv>XHBIE MIAPHUPHBIE OMOPHI C HEHTPUPYIOMIUMHU MPOKIIAIKaMU, TaHTCHIIMAIbHBIE,
a mpH BechbMa OOJBIIMX pPeaKIusiX - OaJaHCHUPHBIE OMOPHI CIeIyeT MPUMEHATh MPU HEOOXOIUMOCTH
CTPOTO PaBHOMEPHOTO pacIpenieeHus JaBleHus MoJ onopoi. [lmockue mimM KaTKOBble MOJBUYKHBIC
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OTIOPHI CIIEAYET MPUMEHATH B CIy4asix, KOTJa HIDKeNexaas KOHCTPYKIUS JOJDKHA OBITh pa3rpykKeHa
OT TOPU3OHTAIBHBIX YCWUJIH, BO3HHKAIOIINX IPHU HETOABMKHOM OINUPAaHUU OaJKH WIH (EPMBI.
KoadduumeHT TpeHus B IIIOCKHUX MMOABMKHBIX OIOpax MpuHUMaeTcs paBHbIM 0,3, B kKaTkoBbIX - 0,03.
7.38 Pacyer Ha cMmaTHE B MIJIMHAPUYICCKUX MapHUpax (mandax) 0amaHCUPHBIX OMOp CIETyET
BBITIOJTHATH (MIPH IIEHTPAILHOM YTJIe KacaHUsl TOBEPXHOCTEH, paBHOM Wik OosbiieM 77 /2) o hopmyrie

F

— <1 (62)
12511R,, 7,

rjae F — naBnenue (cuna) Ha Onopy;
I v | — COOTBETCTBEHHO paJnyC U JJIMHA [IAPHKUPA,;
Rip — pacueTHOe CONPOTHUBIIEHUE MECTHOMY CMSTHIO NPHU IUIOTHOM KacaHUH, MPUHUMAEMOE
coryiacHO TpeboBaHusiM Tabi. ['.1 HacToAIMX HOPM.
7.39 Pacuer Ha 1uamMeTpalibHOE C)KaTUE KaTKOB JOJDKEH MPOU3BOAUTHCS 10 popmyie
_F (63)
ndIR, 7,
rue N — YUCII0 KAaTKOB;
d 1 | — COOTBETCTBEHHO TUaMETp U [UTMHA KaTKa;
Rcd — pacueTHOE CONPOTHUBIIEHUE AUAMETPAILHOMY CHKaTHUIO KaTKOB IPU CBOOOJHOM KacaHUU,
IPUHUMAEMOE corjiacHo TpeOoBaHusAM Ta0. ['.1 HacTosAIMX HOPM.

8 PacueTHble JJIMHBI 3JIEMEHTOB CTAJIbHBIX KOHCTPYKIMH
PacuyerHble JJIMHBI 2JIEMEHTOB IJIOCKUX (epM U CBsA3el

8.1 PacuerHble UIMHBI lef SIEMEHTOB MJIOCKHX (epM U CBsI3Cid, 32 UCKIFOUCHHUEM SJIEMEHTOB
NEePEKPECTHON pemieTku (hepm, ciaeayeT NpuHUMaTh o Tabm.s.

8.2 PacuetHyto anuHy lef 2meMenTa, o JJIMHE KOTOPOTrO JCHCTBYIOT CKUMaromie cuiibl Ni u
N2 (N1 > N2), u3 utockoctu gpepmsl (puc.8, B, T) CIEAyET BRIYUCIATH 110 GopmyIie

l, =1, o,75+o,25% (64)

1

Pacuer Ha YCTOﬁqHBOCTB B OTOM CJIy4ac CJICAYCT BBIIIOJIHATH Ha CUITY N1

Taonmumas
Pacuernas quHa les
OTIOPHBIX
MIPOYHUX
Hanpasienue mpoaoapHOT0 U3rnoa PacKocoB 1
MOSICOB JIIEMEHTOB
OTIOPHBIX
peneTku
CTOEK
1 B mtockoctu hepmsr: I I 0.8l
a) s pepM, KpoMe yKa3zaHHBIX B 1103. 1,0
0) ms depM U3 OAMHOYHBIX YTOJKOB M (hepMm ¢
MPUKPEIUICHUEM JJIEMEHTOB PEIIeTKH K IosicamM | | 0,9l
BITPUTHIK
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Oxonuanue mabauysl 5

PacuetHas juimHa les
OTIOPHBIX
POYUX
Hanpasnenue npoaoasHOro u3ruba pPacKocoB U
MOSICOB JJIEMEHTOB
OTIOPHBIX
peieTKu
CTOEK
2 B nHampapiieHHH, TEPICHIUKYISIPHOM IUIOCKOCTH Iy Iy Iy
(depMBI (13 TIOCKOCTH (hepMBbI):
a) st hepM, KpoMe yYKa3aHHBIX B 103. 2,0
0) 1 epM ¢ mosicaMu U3 3aMKHYTHIX Mpopuien Iy Iy 09l
C MPHUKPEIUICHHEM 3JEMCHTOB PEIIEeTKH K Tosicam ’
BIIPHUTHIK

O603HaueHus1, MpuHATHIE B Tabm. 5 (puc. 8):
| — reomerpuueckas AnMHA 3JIeMEHTa (PACCTOSHHE MEXKIY ICHTPAaMH Y3JIOB) B IUIOCKOCTH

bepmbr;
I — paccrosHue MEKAy y371aMH, 3aKpPEIUICHHBIMH OT CMEIICHHS U3 IIOCKOCTH (epMbI
(mosicamu  pepM, CHEHHUATBHBIMH CBSI3SIMH, KCCTKHMMHU IUTUTAMHU TOKPBITHHA, MPUKPEIUICHHBIMU K

MOSICY CBApPHBIMU [IIBAMU WJIM OOJITAMU, U T.11.)

8.3 PacueTHbIC JUIMHBI 3JIEMCHTOB IEPEKPECTHOW PEIISTKH, CKPEIUICHHBIX MEXIy Co0oi
(puc. 8, ), cneayeT NpUHUMATh:

B IUIOCKOCTH ()epMBbI - paBHBIMH PACCTOSHUIO OT IIGHTpa y3ia (epMbl 10 TOYKH HUX
nepecedeHus (ler= 1); u3 mmockoctH GepMsbl: s CKATHIX HIEMEHTOB - 10 Ta0JI.6;

JUISL PACTSIHYTHIX 3JIEMEHTOB - PaBHBIMU OJTHOM reomerpuueckoii amuHe (lef= 1)

8.4 Pasinychl MHEPIUY | CEUCHHI 2JIEMEHTOB U3 OJMHOYHBIX YTOJIKOB CIIEIYeT IPUHUMATb:

P pacyeTHoi JunHe snmemeHTa, paBHoit | wiu 0,91 (roe | - paccTosiHue Mexay OnmmKalmuMu
y3J1aMH) - MUHUMAJIbHBINA (I = imin);

B OCTaJBHBIX CIIydYasiX - OTHOCHUTEJIBHO OCH YTOJIKa, NMEPHCHIUKYIISIPHON WM MapajieIbHOMR
TUIOCKOCTU (epMblI (I=ix WK I=ly B 3aBUCUMOCTH OT HAIPaBIICHHS POIOIBHOTO U3TH0a).

8) 2 e

Pucynoxk 8 — Cxemsl pemretok gpepm (0603Ha4YeHHs CM.Ta01.5) JIsI ONIPEACIICHHs paCUETHBIX
JUTAH 3JIEMECHTOB

@ — TPEyTOJIbHAS CO CTOMKaMM; 6 — paCKOCHas!; 8 — TPEYTOJIbHAs CO IIIPEHTEIIEM;
2 — TOJTypacKOCHasi TPEYTroJIbHas; O - IepEeKpecTHas;
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A

Pucynok 9 — CxeMslI [utst onipeieieHus pacueTHOM JUTHHBI TT0sica ()epPMBI U3 TUIOCKOCTH

a — cxema GepMbl; O — cxema CBsi3el Mex Iy GpepMamu (BUI CBEPXY)

TaoOonumab

KoHctpykuus y3na nepecedeHus 3J1eMEHTOB
peueTKu

Pacuernas mmHa lef 13 IIIOCKOCTH GepMBbl IpH
MOJEP/KUBAIOILEM DJIEMEHTE

pacTsHyTOM HepaboTaroteM CKaToM

O0a »11eMeHTa He TIPEPHIBAIOTCS

[TonnepkuBarouii AMeMEHT MpepbIBaeTCsS U
nepeKkphIBaeTcst PacoHKOM:

paccMaTpuBaeMbIii JJIEMEHT HE
MpephIBacTCs;

paccMaTpuBaeMBbIi 3JIEMEHT TPephIBaCTCS U

nepekpbIBaeTcs (hacoOHKOI;

| 0,711 I1

0,711 | 1,41

0,711 - -

O06o3HaveHus1, npuHsTHIC B Ta0. 6 (puc. 8, 1):

| — paccrosiHue OT eHTpa y3i1a GpepMbl J0 mepeceueHus HIEMEHTOB;
|1 — mosHas reoMeTpUYecKas JJTMHA HJIEMEHTA.

PacyeTHble JJIMHBI 3J1€MEHTOB IPOCTPAHCTBEHHBIX PelIeTYATHIX KOHCTPYKIIUH

8.5 PacuerHbie mUHBI lef M pagnychl WHEPIMU CEUCHHH | CKATBIX W HEHArpPYyKEHHBIX

3JIEMEHTOB M3 OJIMHOYHBIX YTOJKOB MIPH OMPEEICHNN THOKOCTH clieAyeT MpUHUMATh 1o Tabmu.7.

PacueTHbie AHHBI lef ¥ pagnychl HHEPIMK | PACTSIHYTHIX 3JEMEHTOB M3 OJUHOYHBIX YTOJIKOB
NP OTpeJIeIeHUH THOKOCTH ClIeAyeT MPUHUMATh:

JUTSL TIOSICOB - TI0 Ta0J1.7; TSt ePEKPECTHRIX packocoB 1o puc.10, a, 1, e:
B TNIOCKOCTH T'PaHM - PAaBHBIMU JUTHHE |g ¥ pajycy HHEPIUH Imin;

W3 IJIOCKOCTH TpaHU - MOJIHOM T€OMETPUYECKO IuHe packoca L4 , paBHOM paccTOSHUIO
MEXIY y3JaMU MPHUKPEIUICHUS K TMOsicaM, U PaiiyCcy HHEPIMH Ix OTHOCHTEIBHO OCH, MapajliebHON

IUTOCKOCTH TPaHu; IJIs pacKocoB 1o puc.10, 0, B, T - paBHbIMHE [yTHHE |d U pagnyCcy HHEPIHH Imin;
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a) o) é)
hS)
D E >
N
=
5 L =
. -
=)
14
5 (
Pucynok 10 — CxeMbI IPOCTPAaHCTBEHHBIX PEIICTYATHIX KOHCTPYKIHIA a, 0, B - €
COBMEIIICHHBIMU B CMEXHBIX I'PaHIX y3JIaMU; T, ]I, € - C HECOBMEIIICHHBIMU B
CMEKHBIX TPAHAX y3J1aMHU
Taobanuma?7
D1eMEHTHI let i
ITosca: .
Lm Imin
o puc. 10, a,6,8 . .
1,4|m Ix WJIN |y
o puc. 10, r,m,e
Packocnr: .
Imin
o puc. 10, 6,B,r ud la .
Imin
o puc. 10, a,n ud ldc .
Imin
no puc. 10, e lg
Pacniopku:
o puc. 10, 6 0,8l. Imin
o puc. 10, B 0,65l. Imin

rae lac — yciaoBHas 1iMHa packoca, MpUHUMAETCS 1Mo Ta0r. 8

Hd — KO3 GUIMEHT pacyeTHOH JUIMHBI packoca, MPUHUMAEMBIH 1o Tadi. 9

IIpumeuanus

1 Packocsl 1o puc. 10, a,1,e B TOUKax MpepcedeHus JOJDKHBI ObITh CKPETUIEHBI MEXTy COOOH.

2 Jlnsa packocos 1o puc. 10, e HeoOXo1uMa JOTIOJIHUTENIbHASL TPOBEPKa MX M3 IJIOCKOCTH I'PaHU C Y4E€TOM pacueTa
1o 1e(OpPMUPOBAHHOI CXEMe.

3 3naucHue |ef JUIA paciiopoK IO pUc. 10, B AaHO AJIA paBHOIIOJIOYHBIX YT'OJIKOB.
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TaoOonunpal

KoncTpyKims y3ia nepecedeHust Pacuernast ;uinHa ldc mpu o iep>KUBaroOIIeM JIEMEHTE
JJIEMEHTOB PEIIETKH pacTIHyTOM HepaboTaroIeM CHKATOM
O0a s11eMeHTa He IPEPBIBAIOTCS lg 1,614 0,8L4
[TonnepxuBaromumii 3JIEMEHT
pEPhIBACTCS u HIEPEKPHIBACTCS
(bacoHKoit; paccMaTpUBAEMBIN 3JIEMEHT
HE TMpEephIBACTCA: B KOHCTPYKIUAX IO 1,3lg 1,614 Ld
puc. 10, a
B KOHCTPYKIHUAX 110 puc. 10, 1 (1,75-0,15n)lg (1,9-0,1n)lg4 Lg
npu 1<n <3 1,314 1,64 Lqg
npu N >3

Vien MEepECEUCHUS 3JIEMEHTOB
3aKperyieH OT CMEICHHsS U3 TUIOCKOCTH

. lq lq lg
rpanu (quadparmMoi u T.11.)
m,minld
rae lg — nmuna packoca mo puc. 10, a, 1 n= —I,me Jm,min ¥ Jd,min — HAUMEHBIINE MOMEHTEI
d,min"m

HHEPpUUHN CCUCHUA COOTBETCTBCHHO I10sICA U PACKOCA.

Tab6nuna9
[pukperuieHue 3IeMeHTa K n 3HaYEHHE |id IPA E » PABHOM
rosean 7060 | cB. 6010160 | cB. 160
CapubpiMu 1IBamMH, OonTamu (He i
MEHee JBYX), PaCIOJIOKEHHBIMU s102 1,14 0’54+36T 0,765
BJIOJIb 2JIEMEHTa, 0e3 (pacoHOK i
CcB. 6 1,04 0,56+28,8% 0,74
Onnum 6ontoM 6€3 PpacoHKH i
HE3aBUCUMO OT N 1,12 0,64+28,8 ”;'" 0,82

O6o03HaueHNs, IPUHATHIE B TAa0I. 9:

n - cm. Tad. §;

| — nmHa, npuHUMaeMast:

lg — mo puc. 10, 6, B, T; lg. — M0 TaG. 8 (must aIeMenToOB — 10 puc. 10, a, 1).

IIpumeuanus

1 3HaueHus |Lg P 3HAYEHUSAX N OT 10 6 ciaeayeT OnpeessiTh JMHEHHON HHTepIoasIuei.

2 Ilpu npUKpeIICHHH OJHOTO KOHIA PAacKoca K Mmoscy 0e3 (hacCOHOK CBapKOW MIIU OOJTaMH, a BTOPOTO KOHIIA Yepe3
(acoHky, KO3QPUIMEHT PaCYSTHOM JUIMHBI pacKkoca cieayeT NpuHUMaTh paBHbIM 0,5(1+ |Lq); Py MPUKpEIUICHIH 000X
KOHIIOB packoca uepe3 paconkw - pg = 1,0.

3 Konmpr packocoB mo puc. 10, B ciemyeT KpemuTh, Kak MpaBWiIo, 0e3 ¢acoHOK. B aTtom ciydae mpm ux
MIPUKPEIUICHNH K PAcIoOpKe W TOSICY CBAPHBIMH IIBAMH WM OONTaMu (HE MEHee IBYX), PACIIONOKEHHBIMH BIOJb
packoca, 3HadeHHe K0d(D(HUIHEeHTA [l CTIeTyeT IPUHUMATh IO CTPOKe NpH 3HadeHnu N «Jlo 2». B ciydae npukpemienns
HX KOHIIOB OHUM 00JITOM 3HadeHHe KodQuImenTa [y cleayeT IpUHUMATH 10 cTpoke «OmauM 6onToM 6e3 GacoHkm»,
[IPY BBIYUCIICHUH 3HaUeHHS ler 110 TaGJ1. 7 BMeCTO Ug creayet npuaumath 0,5(1+ pg).
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8.6 Ilpu onpenencauu rubkocteir A = lef /I CKATBIX M PaCTAHYTHIX CTEPIKHEH W3 OJUHOYHBIX
PaABHOIOJOYHBIX YTOJIKOB PAaCUCTHBIC JUIUHBI lef YTONKOB M MX pagMyChl MHEPIUH | B Clydasx, HE
OTOBOPEHHBIX B I1.8.5 clieyeT NpuHUMAaTh B COOTBETCTBUU ¢ Tabi. 10 u puc.11.

[Ipy npHKpEIrUIeHnH PacKOCOB C TOMOIIbI0 (hacCOHOK KO3()(PUIIMEHTHI pacueTHOW ITUHBI
pPackocoB HEOOXOIUMO ONPENENATh MO npuMed. 2 K Ta01.9. [[1s seMeHTOB HminpeHreneil pacueTHbIe
JUTUHBI lef M paimychl MHEpLUH | Clle/TyeT ONpPEeAeiTh KakK JUIsi OCHOBHBIX PACKOCOB.

8.7 PacuerHble MJIMHBI JAMArOHANBHBIX IEPECEKAIOUINXCA DIEMEHTOB JAuadparmMbl U3
OJIMHOYHBIX YTOJIKOB, €CIM OJMH D3JEMEHT CKaT, a JpPYrol pacTsSHYT, HNPUHUMAIOTCS paBHBIMU
MOJIOBUHE JIJIMHBI JMArOHANM, a PacYCTHBIA pamuyC MHEpUHH i=imin. Eciam oba smemeHTa CKaThl,
pacueTHas JJIMHA PaBHA MOJHOM JIJTHHE DJIEMCHTA, a 1=y .

8.8 Ilpu ompeneneHUH pPACYETHBIX JJIMH 3JEMEHTOB pEHIETKH OINOp U3 OJUWHOYHBIX
PaBHOIOJIOYHBIX YIOJKOB M HX PacueTHBIX pPaJUyCOB MHEPLUUHU B CIy4yasX, HE PAaCCMOTPEHHBIX B
. 8.6 u 8.7, He06XOAUMO YUUTHIBATH CIEIYIOIINE YCIOBUS:

€CJIM CTEP)KEHb 3aKpeIUIeH TOJbKO IO KOHIAM, pacueTHas JJIMHA I[PUHUMAETCS pPaBHOU
reOMETPUYECKOM, 8 PACUCTHBIN PaANyC UHEPLUH | = imin;

€CJIH CTEpPKEHb HMMEET IPOMEXKYTOUHBIE 3aKpEIUIEHMs], MNPENATCTBYIOIIUE MEPEMEIICHUIM
3aKpEIIIEMBIX TOUYEK B IUIOCKOCTHU KaK OHOW, TaK U BTOPOIl MOJIKHU, pacueTHasl AJMHA NMPUHUMAETCS

PaBHOI MaKCUMAJILHOMY PACCTOSIHUIO MEXKTY 3aKPEIUICHUAMU, & PACYETHBINA PanyC HHEPIMH | = imin;
TabnunalO
DJIEMEHTHI OII0p le i
[Tosica mo puc. 11, a-0 Im Imin
Packocsl:
no puc. 11, a, 2, 0 (packocsl P u P») lg Imin
no puc. 11, 6, ; uept. 2, 2, d (packoc P3) lg Ix
Pacnopku:
no puc. 11,4, 6, 2, 0 0,91, Imin
no puc. 11, ¢ I Imin
IIpumeuanue— [IpuBeaeHHbIC PEKOMEHIAINH TIO0 OMPECICHHIO lef ¥ | TSI pACKOCOB 110 YepT. 2, 6 OTHOCATCS K
CJIy4Jaro, Korjga OJiJMH packocC CXar, a }:[pyFOfI PaCTAHYT

Pucynok 11 — CxeMbl mINpEHTeIbHON PEIIETKH

a — C PpacKpeljIeHHEeM pacKkoca M3 IUIOCKOCTH TpaHU CpeAHEeH 4YacTu omopel; 6 — 0e3
PacKpeIuUIeHusl packoca U3 IJIOCKOCTU IPaHU CpellHEeH 4acTu omopsl; 6 — 6e3 quadparMel B cpeHen
YacTH OIOpbI; ¢ — C poMOMYecKoil pemierdaroil auadparMoil B HIMIKHEW YacTH OMOpPBI; O - C
TPEYTOJIbHOW penieTyaToil tuadparmMoil B HUKHEH 4aCTH OTOPbI
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€CITM MPOMEXKYTOYHBIC 3aKpEIUICHHUS MPEMATCTBYIOT IMEPEMENICHUSIM 3aKPeIUISIEMbIX TOYEK
TOJILKO B TUIOCKOCTH OJIHOHM TOJIKM, pacueTHas JJIMHA MPHHUMACTCS PAaBHOW PACCTOSHUIO MEXKIY
KOHIIEBBIMH 3aKPETJICHUSIMU, @ PACUCTHBIN PAINyC UHEPLHUH | = Ix;

€CII OJHO MPOMEKYTOYHOE 3aKPEIUICHUE MPEMATCTBYET MEPEMEIICHUIO B MJIOCKOCTH TOJIBKO
OJTHOM TIOJIKM W JETUT 3aKpeIUIseMbld CTEPKCHb HA YYacTKHM HEPaBHOW JUIMHBI, HEOOXOIUMO
BBITIOJTHUTH J[BE IPOBEPKH YCTOMYUBOCTH CTECPIKHS:

a) B TUIOCKOCTH HEPACKPEIUICHHOW IOJIKH, MPUHUMAs PACUCTHYIO JUTMHY PABHOW PACCTOSHUIO
MEX/y KOHIIEBBIMH 3aKPEIUICHUSIMH, TIPU 3TOM PACUYCTHBIA PAUyC HHEPLMHU | = Ix;

0) Ha JIMHE, PaBHOW MaKCHMaJIbHOMY PACCTOSHUIO OT MPOMEKYTOYHOTO 3aKPEIUICHHUS JI0
KOHIIEBOT'O, ITPY 3TOM PACUCTHBINA PAJANyC HHEPLUH | = imin.

8.9 PacuerHble IHHBI lef ¥ paanyc WHEpIMU | 3JEMEHTOB M3 TPyO WM MApHBIX YTOJKOB
CJIeZlyeT TPUHUMATh COTJIACHO TpeOOBaHMSIM mojpaszziena «PacdyeTHbie UIMHBI 3JIEMEHTOB IUIOCKHX
dbepmM u CcBsI3EI».

PacuyeTHble JJIMHBI 3J1eMEHTOB CTPYKTYPHBIX KOHCTPYKIUH

8.10 PacuerHble UTHHBI lef 37IEMEHTOB CTPYKTYPHBIX KOHCTPYKIIMH CIIeAyeT MPUHHMATh 10
Tabm.11.

Paanychl WMHEPHUH CEYEHHH | 3JEMEHTOB CTPYKTYPHBIX KOHCTPYKIIMH TPH OIpPEACICHUH
rMOKOCTH  CIIEAyeT NPUHUMATB: JIJIS  CXKATO-U3THOAEMBIX  DJIEMEHTOB OTHOCHTEIBHO  OCH,
NEPICHANKYJIIPHON WITH MapauIeIbHOM MI0CKOCTH u3ruba (i = ix win 1 = ly);

B OCTAJIbHBIX CIy4YasX - MUHUMAIBbHBIMH (1 = imin).

PacueTHble AJIMHBI KOJIOHH (CTOEK)

8.11 PacueTHbIe JJIMHBI Ief KOJIOHH CTOCK IMOCTOAHHOI'O CCYCHHA HJIM OTACIIbHBIX YYaCTKOB
CTYIICHYATBIX KOJIOHH CJIICAYCT OIIPECACIIATH 11O (I)OpMy.He

ler =p (65)

rae | — uiMHa KOJOHHBI, OTJETBPHOTO YUacTKa €€ MIIH BBICOTA ITaXa;

U — K03 HUIMEHT pacYETHOM JITTHHBI.

8.12 KoaduiumeHTsl pacueTHON ATMHBI L KOJOHH M CTOEK MOCTOSHHOTO CEYEHUS CIlIeAyeT
NPUHUMATH B 3aBHCHMOCTH OT YCJIOBHHW 3aKpETUICHHs] MX KOHIIOB M BHJA HAarpy3ku. JlJiT HEKOTOPBIX
CITydaeB 3aKperIeHus ¥ BUa Harpy3KH 3HAUCHHS [L TPUBEICHBI B Ta0II. 3.6

8.13 KoaddurmeHnTsl pacyeTHOM UIMHBI 4 KOJOHH MOCTOSHHOTO CEUEHHsI B MJIOCKOCTU PAMBI
IIPY JKECTKOM KPEIUIEHUH PUTENIe K KOJOHHAM CIIEAYeT OMPEeelsTh Il CBOOOTHBIX U HECBOOOTHBIX
pam Mpu 0JIMHAKOBOM HarpyeHHH BEpXHHX Yy3JI0B 10 (hopmynam 1adi.12;

JInst omHOATaXHBIX paM B (opmysie (67) 1 MHOTOSTaXHBIX B (hopmyinax (68), (69) u (75) npu
IIAPHUPHOM KpEIUICHMH HIDKHUX WJIM BEPXHUX pHUTeleld K KOJIOHHAM NpuHUMamTcs p=0 wim
n=0 (Ji=0 wmm Js=0), mpu xectkoMm kperieHunn p=50 wmmum N=50 (Ji=0 wmm Js=0). IIpu sTOoM
ko3 duuueHt | B hopmyne (67) mpuHUMaeTCs paBHBIM ABYM, a popmyisl (68), (69) mis cBoOOAHBIX
pam u (75) nis HeCBOOOIHBIX paM MOTYT OBITh YIIPOIIEHHI (CM. YacTHBIE ciydan Tabm.12).

ITpu otHomennu H/B> 6 (rae H — mosHas BbICOTa MHOTOATaKHOU paMbl, B — IIMPHHA PaMbI)
JOJDKHA OBITh IIpOBEpeHa o0mas YCTOWYMBOCTh paMbl B IIEJIOM KaK COCTABHOIO CTEpXKHS,

3alleMJIEHHOTO B OCHOBaHMH.
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8.14 Kosddumument pacyeTHoil UIMHBI |I HauOojiee HArpy>KEHHOH KOJIOHHBI B IIOCKOCTH
OJTHOATaKHOW CBOOOIHOW paMbl 3AaHUS IPU HEPABHOMEPHOM HArpy>KCHHUU BEPXHHX Y3JIOB H HAIUYUU
KECTKOT0 JUCKa MOKPBITUS WU MPOJOJIbHBIX CBSI3€H M0 BEpPXY BCEX KOJOHH CIEAYeT ONpeAessaTh 10

dbopmyre

>07 (78)

rae  u— kod3(pUIUEeHT pacueTHOMN JUIMHBI TPOBEPSIEMON KOJIOHHBI, BBIYMCICHHBIN 110 Tab. 12;

Jc 1 Nc — COOTBETCTBEHHO MOMEHT MHEpIMH CEYCHHUS U YCWJIME B Haubojee HarpyXKeHHOH
KOJIOHHE pacCMaTpUBAEMON paMBbl;

>'Ni, >.Ji — COOTBETCTBEHHO CyMMa PAacUETHBIX YCHJIMH U MOMEHTOB MHEPIIMU CEYCHUH BCEX
KOJIOHH paccMaTpUBAaeMOi paMbl M YETHIPEX COCETHUX paM (II0 BE C KaX/I0i CTOPOHBI);

Bce ycmms Ni cieayeT HaXxoIuTh NPU TOW K€ KOMOWHAIIMK HArpy3o0K, KOTOpasi BBI3BIBACT
YCUJIKE B IPOBEPSEMON KOJIOHHE.

Taomnumall

DJIEMEHTHI CTPYKTYPHBIX KOHCTPYKITUN Pacuernast myinHa let

1 Kpome yka3aHHBIX B 1103. 2 1 3 I

2 Hepaspesnble (He TmpepbIBalolIMecss B y3jdax) TMosdca U 0,85l
NpUKpEIUIieMble B y3Jlax CBapKOM BIOPUTBIK K INAPOBBIM  MIIH
LWIMHAPUYECKUM Y3JIOBBIM 3JIEMEHTaM

3 U3 0AMHOYHBIX YTOJIKOB, MIPUKPEIIIEMBIX B y3/1aX OJJHOW MOJIKOM:

a) CBapHbIMM I[IBaMH WM OodaraMu (HE MeHee JBYX),
PacoI0KEeHHBIMH BIOJb d7IeMeHTa, PH |/imin:

10 90 |
¢B. 90 o 120 0,91
cB. 120 1o 150 (TonmbKO AJIs DJIEMEHTOB PEIIETKH ) 0,75l
cB. 150 10 200 (TONMBKO AJIs SIIEMEHTOB PEIIETKH ) 0,71
0) oM 60TOM TIpH /imin:

10 90 I
¢B. 90 1o 120 0,951
cB. 120 mo 150 (TONBKO AJIst DIEMEHTOB PEIIETKH ) 0,85l
¢B. 150 10 200 (TOIBKO TSI SJIEMEHTOB PEIICTKH ) 0,8l

rae | — reomMeTprueckas iMHa sy1eMeHTa (PacCTOSHUE MEXTY Y3JIaMU CTPYKTYPHON KOHCTPYKIIHK).

8.15 KoadduumeHTsl pacueTHON IIMHBI 4 OTIAENBHBIX YYaCTKOB CTYINEHYATHIX KOJIOHH B
IJIOCKOCTH PaMBbl CIEAYET OMPEAEIATh COINIACHO MPHIL. 3.

[Tpu onpeneneHnu Ko3((UIMEHTOB PACUETHOW JUIMHBI 4 AN CTYNEHYATBIX KOJIOHH pam
OJTHO3TAXKHBIX MPOU3BOACTBEHHBIX 3/1aHUH pa3peniacTcs:

HE YUUTBIBATh BIUSHUE CTEIIEHU 3arpy>KEHUsS U )KECTKOCTH COCEAHUX KOJIOHH;

ONpeNeNATh pacyeTHbIe [UIMHBI KOJIOHH JIUINb JUIsI KOMOWHAIMKM HAarpys3okK, Jaroliei
HauOOoJIbIINE 3HAYEHUS NMPOJOIbHBIX CHJI HA OTJENbHBIX Y4aCTKaX KOJOHH, U MOJTy4aeMble 3HAYEHUS
HLUCTIONB30BaTh ISl APYTUX KOMOMHAIMM HAarpy30K;

JUI. MHOTOIIPOJIETHBIX paM (C YMCIIOM INPOJIETOB JiBa U 00Jiee) MPU HAIWYUU KECTKOTO TUCKA
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HOKPBITHS WM TPOJOJBHBIX CBSI3€H, CBS3BIBAIOIIMX ITOBEPXY BCE KOJOHHBI M OOECIEYMBAIOIINX
IPOCTPAHCTBEHHYIO PalbOTy COOPY)KEHHS, ONPEACIATh pacyeTHbIC UIMHBI KOJIOHH KakK JJIsi CTOEK,
HETIOJIBM)KHO 3aKPETUICHHBIX Ha YPOBHE PHUTEIICH;

ISl OJTHOCTYTIEHYATHIX KOJIOHH nipu coomroaeHnn ycioBuit 12/1:<0,6 u N1/N2 >3 u npunumars
3Ha4YeHwus 4 1o Tabm. 13.

Tabnumal2
Koadduuments: N u p amst pam
PacuerHbie cxembl DopMyIIbl Ui OTIpeIeIeHUs MIPOJICTHBIX
OJTHOIIPO-
CBOOOIHBIX pam kod¢hdunrenTa u MHOTOITPO-
JIETHBIX
netHbix (K> 2)
CB00OOIHBIC paMbl
/ 0,38
u=2[1+—— (66)
n
n:JSIC n=k(nl+n2)
Jl k+1
n+0,56
= ’ 67
“=\nvoss ©7

BepxHuii aTax

NERHE _ 2k(n, +n,)
HpHnSO,Z ‘]cl n—T
_ (p+og8)n+022 |
J068p(p+09)n+008)+01n| ,_ Jile ) _k(p,+p,)
2‘]c| k+1
(68)
Cpenauii dTax
s'." n:JSIC _2k(n1+n2)
T
- 3| _kpiep,)
a 2‘]cl P= k+1
mpu n > 0,2
_(p+068)/n+0,22
Jpn(p+0,9)+01n HuskHIi STk
) e |24,
Jel ~ k+1
_Jil, _k(p.+p,)
p_ 2‘]cl p_ k+1
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Koadduuments: N u p amst pam
PacdeTHbie cxembl dopMyIIbI 1151 OTIPEICIICHUS TIPOJICTHBIX
OJTHOTIPO-
CBOOOJTHBIX pam koa¢hdunrenTa u MHOTOITPO-
JICTHBIX
aetHbIx (K> 2)
=215 "F022 (45 0,03<n<0,2
n
p=0
u=2,0" +r?’28 (71) n>0,2
(p+0,63)
= 72 =
YacTHble cydyan \/ p(p n 019)_'_ 01 (72) n =50 0,03<p<50
p=121|"+022 (73 003<n<02
n+0,08
p =50
y:w/“:’zs (74) n>0,2
HecBoOoanble paMbl
bL Bepxnuii atax
n=ny | n=ntn
J J 3 p=05p: p =0,5( p1+ p2)
o4t Cpennuii aTax
N Iv v 1+0,46(p +n)+0,18pn n=0,5ni; n =0,5( n1+ny)
1+0,93(p+n)+0,71pn p=05p1 p =0,5( p1+ p2)
Iyt | g g (75) Husxuuii sTax
%l % % 9
| iy | iz |
n=0,5ng; n =0,5( n1+ny)
¢ P=p1 P= pitp2
1+ 0,46n
“=\1rogm ¥ P
YacTHble cydan
1+0,39n
= | 7 =50
“=\2415m TP P

COOTBETCTBEHHO K BEPXHEMY U HI)KHEMY KOHIly IIPOBEPSIEMON KOJIOHHBI;

Kk — 4ucio mposeTos;

Jal

OO6o3HaueHus, npuHATbIe B Ta0I.12: Jo1, Js2 # Jit, Jiz — MOMEHTBl MHEpPLUM CEUSHUs pUreneil, NPUMBIKAIOMINX

Je, lc — COOTBETCTBEHHO MOMEHT MHEPIMU CEUYCHHUS U [JTHHA MPOBEPSAEMOi KOJOHHBI;
I, I, I — mposteTsr pamsr;

_“slc JSZIC cn J|1|C ) ‘]|2|C
n = Ny = T
1 2 1 2
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Oxkonuanue mabauywl 12

Koaddurmentsr N u p 1 pam

PacueTHble cxembl DopMyJIbl U1 OIPECIICHUS TIPOJICTHBIX
OnHormpo-
CBOOOJTHBIX pamM koahdunrenTa u MHOTOITPO-
JICTHBIX
netHbIx (K >2)

IIpumeuanusa

1 [lns xpaitHel KOJIOHHBI CBOOOHON MHOTOIIPOJIETHOW paMbl KOI(MGHULUEHT 4 CIEAyeT ONpeaessTh NPU 3HAYCHUSX P
Y N KaK AJIs1 KOJIOHH OJHONPOJIETHOM PAMBI.

2 B dopmyne (75) p u N B OAHOITAKHOW OJAHONIPOJICTHON paMe IPUHUMAIOTCSI PABHBIMHU:

8.16 PacueTHble JIMHBI KOJIOHH B HAIIPaBJIECHUU BAOJb 37aHUs (M3 MJIOCKOCTH pam) CIeayeT
NPUHUMATh PABHBIMH PACCTOSHUAM MEXKIY 3aKpPEIJICHHBIMU OT CMENICHUS U3 IJIOCKOCTH PaMbl
TOYKaMH (OTOpaMH KOJIOHH, TIOJKPAHOBBIX OAJOK M TOJCTPONMWIBHBIX (DepM; y3JIaMu KpeTUICHUH
CBsI3ei U pureneil u T.1.). PacueTHble AMUHBI AOMYCKAeTCs ONMPEAEsATh HA OCHOBE PAaCUE€THOM CXEMBI,
YUUTHIBAIOIICH (PaKTHUECKHE YCHIIUS 3aKPETICHUS] KOHIIOB KOJIOHH.

8.17 PacueTHyro JUIMHY BETBEU IIOCKUX OIOP TPAHCIIOPTEPHBIX rajiepel cienyeT NpUHUMAaTh
paBHOM:

B MPOJIOILHOM HAINpPaBJICHUU TajJepeu - BHICOTE OMOPHI (OT HU3a 0a3bl 10 OCH HUKHETO TMosica
dbepmbl WM 0aaKM), YMHOKEHHOW Ha KOA(MOUIIMEHT L OmpeaenseMblii Kak Il CTOEK MOCTOSIHHOTO
CEYEHHS B 3aBUCUMOCTH OT YCJIOBHM 3aKpEIJICHUSI UX KOHIIOB;

B TOMEPEYHOM HAMpaBICHUH (B ITUIOCKOCTH OMOPBI) - PACCTOSHHUIO MEXAY LIEHTPaMH Y3JIOB,
IpU 3TOM JIOJDKHA OBITH TaKKe MpoBepeHa 00Ias YyCTOWYMBOCTH OMOPHI B LIEJIOM KaK COCTAaBHOTO
CTEpIKHS, 3aIIEeMJICHHOTO B OCHOBAHUU U CBOOO/IHOTO BBEPXY.

8.18 TlpenenpHble THOKOCTH CXKAThIX U PACTAHYTHIX SJIEMEHTOB CJEAyeT MPUHUMAThH 10
npuinoxenuro K.

Taonumnal3
KoaddurmenTs! y ayis ygacTka KOJTOHHBI
VYcnoBus 3aKperieHus] BEpPXHETO KOHIIA KOJIOHHBI HIDKHETO 1pH J2/J1, paBHOM Bepx-

cB. 0,1

10 0.3 cB. 0,05 10 0,1 HETO
CBOOOIHBIN KOHEI] 2,5 3,0 3,0
Komner, 3akpenieHHsblii TOIBKO OT TOBOPOTA 2,0 2,0 3,0
HemnoasrkHbI#, mIapHUPHO ONEPTHIA KOHEIT 1,6 2,0 2,5
HenonBukHbIil, 3akperuieHHbId OT IOBOPOTA 1,2 1,5 2,0

KOHEII

rac I]_, J]_, N]_ — COOTBETCTBEHHO JJIMHA HUXHETO yqaCTKa KOJIOHHBI, MOMCHT I/IHepL[I/II/I CCUCHHUA U HeﬁCTBy}OIHaﬂ Ha
3TOM Y4acTKE IPOI0JIbHAS CHIIA;
I2; J2, N2 — TO K€, BEpXHETO y4acTKa KOJIOHHBI.
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9 HpOBepKa yCTOﬁ‘II/IBOCTI/I CTEHOK H TOSICHBIX JIMCTOB H3rn0aeMbIX H
CKATBIX JICMECHTOB

CTeHKH 0aJI0K

9.1 Crenku 6anok Jy1si o0ecredeHus: UX YCTOMYMBOCTH CIICYET YKPCILIATh:

MOTIEPEYHBIMU OCHOBHBIMU peOpaMHu, MOCTaBICHHBIMU Ha BCIO BBICOTY CTEHKH;

MOTIEPEYHBIMU OCHOBHBIMHU U MPOIOTIBHBIMU peOpaMu;

MOTIEPEYHBIMU OCHOBHBIMH U MPOMEKYTOYHBIMU KOPOTKUMHU pedpamMu U MPOI0JIBHBIM pedpom
(mpu 3TOM TPOMEKYTOUHBIE KOPOTKHE pedpa CIeayeT pacrojiaraTh MEXAy CXKaTbIM I0SICOM H
MPOJIOIBHBIM peOpOM).

[IpsiMOyrosibHBIE OTCEKH CTEHKM (IUTACTHMHKHU), 3aKJIFOUCHHBIE MEX]Y MOsICAaMH U COCEAHUMU
MOTIEPEYHBIMU OCHOBHBIMH peOpaMu KECTKOCTH, CJIEyeT PACCUUTHIBATh HAa YCTOWYUBOCTD. [Ipu sTOM
pacueTHbIMH pa3MepaMHu MPOBEPSEMO MIACTUHKY SIBIISIFOTCS:

@ — pacCTOSIHUE MEXY OCSAMHU MOMEPEYHBIX OCHOBHBIX pebep;

het — pacueTHast BeicoTa CTeHKH (puc.12), paBHass B Oajkax, COCTABJICHHBIX W3 MPOKATHBIX
npoduneit - pacCTOSHUIO MEXAy HadajdamMu BHYTPEHHHX 3aKpyTJI€HHI, B CBapHBIX Oajlkax MOJIHOU
BBICOTE€ CTEHKH, B OalikaX C MOSCHBIMU COCAUHEHUSMH Ha BBICOKOTPOYHBIX OOJITaX - PACCTOSHHIO
MEXITy OKalmmMu K OocH OajdKkyd KpasMH IOSICHBIX YrOJIKOB, B THYTBHIX mpodwmisx (puc.13) -
PACCTOSTHUIO MEXK/Ty KpasiMU BBIKPYIKEK;

{ — TonImMHA CTEHKH.

9.2 Pacyer Ha yCTOWYUBOCTHh CTEHOK OAJTOK CJIEAYeT BBIMOIHITH C YYETOM BCEX KOMIIOHEHTOB
HAIMpPSHKEHHOTO COCTOSTHUS (O, TH Oloc).

Hanpsbxenust o, 71 Oloc CNIEAYET BBIUYUCIATH B MPEINONIOKEHUN YIPYTrol paboThl MaTrepuaia
0 ceueHuto OpyTTo 6e3 yuera KodpPHUIMEHTa ¢b.

9.3 CxxuMmaroniee HanpsOKEHHE Gy PacyeTHOW T'PaHUIBl CTEHKH, MPUHUMAEMOE CO 3HAKOM
«IUTIOCY», U CpeJIHEe KacaTelIbHOE HANIPSKEHUE 7 CJIETYET BBIUUCIATH 10 (opMyJiaM:

M
o= 3 X y (79)
_Q
T= m (80)

rae h — monHas BBICOTA CTEHKH;

M u Q — cpenHue 3HAYCHHSI COOTBETCTBEHHO MOMEHTAa M IOTICPEYHON CHIIBI B Ipejaeliax
OTCEKa;

€CJIM JITMHA OTCeKa OOJIbIIe ero pacuyeTHOW BBICOTHI, TO M 1 Q clieyeT BBIYHCIATE IS Oojiee
HaIPsDKEHHOTO yJacTKa ¢ JUIMHOM, paBHOM BBICOTE OTCEKA,

ecli B Tpejenax OTceKa MOMEHT WM TMOMepevyHas CHiia MEHSIOT 3HAK, TO HX CpeIHHe
3HAUYEHUS CIIEYeT BBIUUCISITh Ha yUYaCTKe OTCEKA C OJTHUM 3HAKOM.

MecTHOe HampsHKEHHE Oloc B CTEHKE MOJ] COCPEOTOUYCHHON HArpy3KoW CleAyeT OMpeleNsTh
coriacHo TpeboBaHusM 11. 7.13 u . 15.38 (mpm yr =1,1) HacToSAIIUX HOPM.

B orcekax, rjie cocpeoToueHHAs HAarpy3Kka MPUJIOKEeHa K PaCTSIHYTOMY IOSCY, OJHOBPEMEHHO
JOJDKHBI OBITh YYTCHBI TOJIBKO JIBa KOMITIOHCHTA HAPSHKEHHOTO COCTOSHUS: O U T WIH Oloc U T .

OMHOCTOpPOHHME TOSICHBIC IIBBI CIEAYET NMPUMEHATh B Oankax, B KOTOPBIX IMpPH MPOBEPKE

YCTOWYHMBOCTH CTEHOK 3HaueHHs JieBoi yactu (opmysnsl (81) He mpeBbimarot 0,9yc mpu A <381 yc
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Pucynok 13 — Cxembl onepeuHbIX CeUeHNH THYThIX Ipoduiei

9.4 YcToiunBOCTh CTEHOK 0aJloK HEe TpeOyeTcsl MPOBEPATh, €CIIU MPH BBIOJIHEHUN YCIOBHUI MO
dopmyne (29) ycnoBHasi THOKOCTh CTEHKH

- h; IR
A

ef y

w = ——1|—= HE IPEBBIIAECT 3HAYECHUN:
E

3,5 — IpH OTCYTCTBUM MECTHOTO HAINPSHKEHUs B OanKax ¢ JBYCTOPOHHUMHU IMOSICHBIMH [IIBAMU;

3,2 — 10 ke, B 6anKax ¢ OJHOCTOPOHHUMHM MOSCHBIMU I1IBAMU;

2,5 — IpU HAJMYUU MECTHOTO HampspKeHHs B Oankax C JABYCTOPOHHHUMM MOSCHBIMHU IIBAMH.
[Ipu 3TOM crefyeT ycTaHaBiIMBaTh MONEPEUYHbIE OCHOBHBIE PeOpa JKECTKOCTH COTJIacHO TPeOOBaHUSAM
ma. 9.10; 9.12. u 9.13. 9.5 Pacuer Ha YCTOHYHMBOCTH CTEHOK OalloOK CHMMETPUYHOI'O CEYEHUS,
YKPEIUICHHBIX TOJBKO ITOTIEPEYHBIMH OCHOBHBIMH peOpaMH >KECTKOCTH, NMPH OTCYTCTBHH MECTHOTO

HarnpsokeHust (Gloc = 0) ¥ YCIOBHON TMOKOCTH CTEHKH A, < 6 CIIEyeT BBIIOIHATH 110 GopMyJie

\/(0'/O'U)2 +(clz, )V 1y, <1 (81)

r7e Yc — Koo HULIHEHT, MPUHUMAEMbIH TI0 MPUIIOKEHHUIO /| HACTOSIIMX HOPM;

Cchy
o T IT (82)
7y =103 14 27 ;TS (83)
M ef

B dopmymne (82 ) koaddurueHT cor caeayeT npuHIMATh:
JUTSI CBApPHBIX OAJIOK - 110 Ta0j1. 14 B 3aBUCMMOCTH OT 3HaUeHUs K03 duiinenra o:
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Tabaumald
0 <0,8 1,0 2,0 4.0 6,0 10,0 >30
Cer 30,0 31,5 33,3 34,6 34,8 35,1 35,5

3
by (t,
o=p—|— (84)
he ( t
rae  Dfu tf— cOOTBETCTBEHHO MIMPHHA M TOJIIMHA CXKATOTO MOsica OAJKH;

B — xo3ddunment, npuHuMaeMblii 1mo Tabu.15; nus Oanok Ha BBICOKOMPOYHBIX OonTax
Cer :35,2.

Taonumals

banku YcnoBust paboThI CKATOTO TIOsICA B
[TonkpaHoBbIe KpaHoBbie pesibCchl He TIPUBAPEHBI 2
KpaHoBbie pesbChl IpUBapeHbI 0

[Tpoune [Tpu HEnpepbIBHOM ONUPAHUU TLTUT 0
B mpounx cimyyasix 0,8

I1 pu™McedaHTmCe — I[J'IH OTCCKOB IIOJAKPAHOBBIX 6aJ'IOK, TAe COCpCAOTOUYCHHAsA HArpys3Ka IMPUIJIOXKCHA K
pacTsSHYTOMY TIOSICY, P BEIYUCIICHIH KO3 dunreHTa & criexayet npuHUMath $=0,8

— d R,
B ¢opmyie (83) Ag =—1|—
tVE
rae  d — MeHbIas u3 CTOPOH IIACTHHKH (Nef WM a);
J{— OTHOILIEHUE O0JIbIIIEN CTOPOHBI INTACTUHKY K MEHBIIIEH.
9.6 Pacuer Ha ycTOWYHMBOCTH CTEHOK OallOK CHMMETPUYHOTO CEYCHHUS C YYETOM DPa3BHTHUS
IUIACTHYECKUX JeopMaluii MpH OTCYTCTBHHM MECTHOTO HampsbkeHHs (Gloc =0) u mpu 7 < 0,9Rs,
AslAw>0,25; 2,2< A4, < 6 clie/iyeT BBITIONHSTD 110 HOpMyJie

M

A
hZet] ———
A, +ta
rae oo = 0,24 — 0,15(t /Rs )2 — 8,5 -10°%( A, -2,2)?,
3/I€Ch )¢ CIeAyeT MPUHUMATH 110 priiokeHuto [, a 7 — onpeaensts o popmyne (80).

9.7 Pacuer Ha YCTOﬁQHBOCTL CTEHOK 0alok CUMMCTPUYHOTO CCUCHUS, YKPCIUICHHBIX TOJIBKO
MOMNEepCeUHbIMU OCHOBHBLIMHA pe6paMH KECTKOCTHU (pI/IC 14), Ipru HaJIUWYUU MCCTHOI'O HAIPSAKCHUSA

R,7, <1 (85)

(Sloc # 0) caemyeT BBIIOTHATH 1O hopMyIIe

2 2
o} o T
+ loc + [ ]
Ocrs O_Ioc,cr Ter <1 (86)
Ve
A€ Yc— CIeAyeT IPUHHUMATH IO MPHIOKEHUIO /| HaCTOSAIMX HOPM;
O, Oloc ; T— OIPENEIIATh COTIacCHO TpeOOBaHUsAM 1. 9.2;
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Ter — ONIPEACTATH 1O hopmydie (83)
3HauCHUS Ocr U Oloc,er B Popmyrie (86) crieyer onpeaensiTh:
a) mpu a/hef <0,8 ocr - mo popmyite (82);
cR,
Gloc,cr = Zza (87)
rae c1 — K03(pPUIMeHT, IpUHUMAaeMbIH JJIs CBapHBIX 0aNloK Mo Ta0u1.16 B 3aBUCUMOCTH OT OTHOIICHUS

a/hef 1 3HaYCHMS O, BRIYKCIsIEMOro Mo (Gopmyiie (84 ), a s GaloK Ha BHICOKOMPOYHBIX OOITaxX - 1O
Ta61.17;

Ecnu HarpyXeH pacTsSHYTBIM IOSIC, TO NPU pacdeTe CTEHKH C YYETOM TOJIBKO Oloc U T IIPU

ompezencHnu koddduienta & mo dopmyie (84) 3a by u t; cieayer NpUHUMATH COOTBETCTBEHHO
HIMPUHY U TOJIIWHY HArPYKEHHOTO PACTSHYTOTO IMOsICa;

Tabnunal6b
5 3uauenus c1, Ui CBapHbIX O0anok rpu a/hef, paBHoM
<0,5 0,6 0,8 1,0 1,2 14 1,6 18 >2,0
<1 11,5 12,4 14,8 18,0 22,1 27,1 32,6 38,9 45,6
2 12,0 13,0 16,1 20,4 25,7 32,1 39,2 46,5 55,7
4 12,3 13,3 16,6 21,6 28,1 36,3 45,2 54,9 65,1
6 12,4 13,5 16,8 22,1 29,1 38,3 48,7 59,4 70,4
10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5
>30 12,5 13,7 17,0 22,9 31,0 41,6 53,8 68,2 83,6
Tab6numal?
a/het 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0
c1 13,7 15,9 20,8 28,4 38,7 51,0 64,2 79,8 94,9
a 4, P
Nilllg ’ = T
6 | TP %6 E (b | ; F
«f B H |1
== ]
4 ‘; z
pllll'e
5 2 6, r
% ' tox V’ ::: - " E (1
S\A Oloe s T é,ﬁ E E
= -us

Pucynok 14 — Cxema Ganku, yKperuieHHON MOMEePEYHbIMA OCHOBHBIMHU pEOIIpaMu JKECTKOCTH
a — cocpeloToUeHHas Harpy3ka F mpuiokeHa K c)karoMmy mosicy; 6 — TO ke, K pacCTIHYTOMY TOSICY
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a — COCpeIoTOYCHHAs Harpy3ka F mpuiiojkeHa K cxxaromy Iosicy; 0 — TO ke, K paCTIHYyTOMY MOosCy 0)

ripu a/hef >0,8 1 OTHOIICHUH Gloc/G OOJIBIIIC 3HAYCHUH, YKa3aHHBIX B Ta0.18, ocr — mo Gpopmyie
C,R,

cr Zzw

c2 — Kod(ppurmeHT, onpeaensiemMsiit mo tadu.19;

o (88)

rie
Gloc,cr — 110 hopmyite (87), B koTopoii mpu alhet > 2 caenyer npuHuMarh a = 2hef;
B) ripu &/hef > 0,8 1 OTHOILICHHUU Gloc/G HE OOJIee 3HAYCHUIT, yKa3aHHbBIX B Ta0m. 18:
ocr — 1o opmyite (82)
Glocer — 110 (popmyuie (87), HO ¢ mojacTaHOBKOM 0,50 BMECTO a NpH BBIYUCIECHUH A, B HopMyIie
(87) u B Tab1.16
Bo Bcex ciydasix Ter C€IyeT BBIYUCIATD 10 JICHCTBUTEIBHBIM Pa3MepaM OTCeKa.

Tadbaumal8
IMpenenbHbIC 3HAYCHUS Gloc TPU &/Nef, paBHOM
basmic 5 08 09 1.0 12 14 16 18 | >2.0
<1 0 | 0146 | 0,183 | 0,267 | 0,359 | 0445 | 0,540 | 0,618
2 0 | 0,09 | 0,169 | 0,277 | 0,406 | 05543 | 0,652 | 0,799
c 4 0 | 0072 | 0,129 | 0281 | 0,479 | 0,711 | 0,930 | 1,132
BaPHBIC 6 0 | 0066 | 0,127 | 0,288 | 0,536 | 0,874 | 1,192 | 1468
10 0 | 0059 | 0122 | 0296 | 0,574 | 1,002 | 1,539 | 2,154
>30 | 0 | 0,047 | 0,112 | 0,300 | 0,633 | 1,283 | 2,249 | 3,939
Ha Bhicoko- ; 0 | 0121 | 0,184 | 0,378 | 0,643 | 1,131 | 1,614 | 2,347
MIPOYHBIX O0JITax
Taonumal9
a/her, <0.8 0,9 1.0 1.2 14 16 18 >20
ITo Tadm.
2 14, 1. 37.0 39,2 452 528 62,0 72.6 84.7
C2=Cecr

9.8 B cTeHke Oanku CUMMETPUYHOTO CEYEHHUS, YKPEIUICHHON KpOME MOMEPEYHBIX OCHOBHBIX
pebep OJHUM MPOJOTIBHBIM PEOPOM KECTKOCTH, PACIIONOKEHHBIM Ha PAacCTOSHUHM N1 OT pacyeTHOM
(ckaroit) TpaHunbl oTceka (puc. 15), o0e MIacTUHKH, Ha KOTOPBIE 3TO Pedpo pasnenseT OTCeK,
CIIEIyeT PaCCUUTHIBATH OTJEIHHO:

a) TUIACTMHKY 3, PACMOJIOKEHHYI0 MEXIY CXKAThIM TIOSICOM W TMPOAOJIBHBIM pPedbpom, IO

bopmyie
2
i+&+(Lj /<
Ocu1 Olocert 4 Vers

(89)

crl

I/ )t CIEyET IPUHUMATh 110 MPUIIOKEHUIO /] HACTOSIMX HOPM, @ O, Oloc U 7 - OIIPEAEIATH COIVIACHO
TpeboBaHusM 11. 9.2.
3HaYCHUS Ocrl M Oloc,cr CIICAYET ONPENENATh 0 (hopMyJIam:

npu Oloc = 0
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4,76Ry
o (90)
% A4
of
— h IRy
rIe =—.[—;
A tVE
npu oloc 70 1 w1 =a/h1 <2
119
Gcr1:A (91)
1—y 72
h 1
ef
Ry
O_Ioc,cr& = (1’24+0147/'l1)‘// zg (92)
a
2
1
rae ‘//:(/J1+_J
Hy
— a |R
21 =2 | 93
= (93)
o
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b—o
Pucnyok 15 — Cxema 0ayku, yKperIeHHON MOMepeYHbIMH OCHOBHBIMU peOpaMu M MPOI0JbHBIM
pedpOM KETCKOCTH

@ — coCpeloToUeHHAs Harpy3ka F mpuitoskeHa K cxkaToMy Tosicy; 6 — TO JKe, K pacTIHYyTOMY;
1 — momepeyHO€ OCHOBHOE peOPO KECTKOCTH; 2 — MPOJAOIBHOE peOPO KECTKOCTH; 3 — IJIACTUHKA Y
CKaToro 1osca; 4 — IUIACTUHKA y PACTIHYTOTO T0sca

Ecnu a/h1 >2, To nipu BBIUKCIICHUH Ocrl M Oloccrl CIAEAYET MPUHUMATh a=2N1 | Ter1 HEOOXOIMMO
onpenensaTsh mo ¢popmysie (83) ¢ MOJACTAHOBKOH B HEE pa3MEPOB MPOBEPSEMOM TIIIACTHHKY;
0) TIacTHHKY 4, pacloNIOKEHHYIO MEXIy MPOJOJBHBIM PeOpPOM M PACTSHYTHIM TMOSCOM, IO

dbopmyne

44



CH KP 53-01:2024

2 2
ol 2h1/h6f)+ Tlocz_ | 4| L / <1 (94)
O-cr2 Uloc,cr2 Tcr2 7/0
R
rne O¢o = LZZ_;/ (95)
05— M| ™
" h

Glocer — ClenyeT ompenenars no gopmyne (87) u tabdn.l 6 mpu 6 = 0,8 3ameHsiss 3HaYeHHE
orHotueHust a/hef 3HaueHneM a/(her — hy);

Ter2 — CIEAYeT ompeAensaTs 1no ¢opmyie (83) ¢ MOACTAaHOBKOW B HEe pa3MepOB MPOBEPSIEMOi
IJIACTUHKH;

Oloc2 = 0,4 Oloc — IPY IPUITO’KEHUH HArpy3KH K C:KkaToMy mosicy (puc.15, a);

Oloc2 = Oloc — NIPH MPUIIOKEHUH HArPY3KH K pacTsHyTOMY mosicy (puc.15, 0).

KoaddummeHt ye cnemayeT onpenessaTs Mo MpUIoKeHUI0 J[ HACTOSIIIUX HOPM.

9.9 Tlpu ykpemieHNH MIACTUHKU 3 TOTIOHUTEIBHBIMUA KOPOTKUMH TONIEPEYHBIMU peOpaMu ux
clielyeT TOBOAUTH 110 TPOI0IbHOTO pedpa (puc. 16).

B sToM citydae pacueT miiacTUHKH 3 ciieyeT BHIIOIHATE 1o hopmynam (89) + (93), B KOTOpPBIX
BEJIMYUHY @ CIIEIyeT 3aMEHATh BEIMYMHOMN a1, TJ€ a1 - pacCCTOSIHUE MEX/Y OCSIMH COCETHUX KOPOTKUX
pebep (puc.16); pacuer macTUHKH 4 cleAyeT BBIMNOIHATH COTIAcHO TpeboBaHusM 11. 9.7,0.

9.10 Pacuer Ha yCTOHYMBOCTh CTEHOK OaJlOK aCHMMETPUYHOrO cedeHus (c Oojee pa3BUTHIM
CKaThIM TIOSICOM) CIIEyeT BBIMOJHATH 1O ¢dopmyinam mm. 9.4, 9.6+9,8 ¢ yderoM cleayromux
W3MEHECHUM:

JUISL CTEHOK, YKPEIUIEHHBIX TOJIbKO IOINEPEYHbIMH pedpaMu KECTKOCTH, B Gopmynax (82) u
(88) u Ta01.19 3HaueHHUE hef caeMyeT MPUHUMATH PABHBIM YABOCHHOMY PACCTOSHHIO OT HEHTpalbHOI
OCH 0 pacueTHOH (ckaroil) rpanunbl orceka. IIpu a/her >0,8 U Gloc # 0 ciienyeT BBIMONHATE 00a
pacuera, yka3aHHble B I, 9.6, 6 1 9.6, B, HE3aBUCUMO OT 3HAYCHHUS Oloc /G |

J 4
Z b e 3 N r'vmj
6/' __J o LS 5 =N ,::: ‘ .eiil d
;7-»._2’ 2 B ?’ E?: -c'\"' ¢’
6, =R
t ¢/ “ V [ ET“j_‘ J A p
~ U - o
' - G
k £ ¥ (6 6y UG T

Pucynoxk 16 — Cxema Oasiku, yKpeIruieHHON MONEepeYHbIMU OCHOBHBIMH pedpaMu KeCTKOCTH

(1), mpomobHBIMU PeOPOM KEeCTKOCTH (2), pa3AesSioINM OTCEK CTEHKH Ha IUTAaCTHHKY (3) y ckaToro
Mosica M TUTACTUHKY (4) y pacTsHYTOrO IMosca, a TAaK)Ke KOPOTKUMHU pedpaMu KETCKOCTH (5)

JUIsL CTEHOK, YKpPEIJICHHBIX IMOMepeYHbIMU pedpaMu M OJHHUM THPOAOJIBHBIM pedpoMm,
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PAaCIIOIOKEHHBIM B CXKAaTOM 30HE:
a) B hopmyisl (90), (91) u (94) Bmecto hi/ het ciemyer moacraBisats ahy / 2he ;

h
0) B popmyity (95) Bmecto (0,5-h1/hef) ciemyer moacTaBiasTh 1N :

a ef

3necy o = 9%
o
I7Ie Gt — KpaeBoe pacTAruBaroliee HanpspbkeHue (Co 3HakoM "MHUHYC'") y pacueTHOM TpaHHUIIbl OTCEKa.
B cnydae pa3BUTOro pacTsHyTOro (HEHarpy»KEHHOIO) Iosica pacyeT Ha YCTOMUYMBOCTb IIPU
OJIHOBPEMEHHOM JICHCTBUYU HANPSHKEHUN 0 U 7 ClieAyeT MPOU3BOAUTH 10 Gopmyre (97).
9.11 Crenku 6anok cieayeT YKpEIUIATh MOMEpPeUHbIMH pedpamMu KECTKOCTU, €CIU 3HAUYCHUs

YCIOBHOM THOKOCTH CTEHKH Galku A, IPEBBINIAIOT 3,2 TIPU OTCYTCTBUHU MOABMKHON HArpy3ku u 2,2 -

IIpHU HAJINYUH HO,HBH)KHOﬁ Harpys3KH Ha I1OsICC Oanku.
Paccrosnue MCKAY OCHOBHBIMHU IIOIICPECYHBIMU pe6paMH HC OOJIKHO IIPCBBINIATDH 2hef 1810)41

A,>3,2u25hetipu A4, <3,2.

JlonyckaeTcsl MPEBBIIATh yKa3aHHBIC BBIIIC PACCTOSHUSA MEKIY peOpaMu 0 3HAuCHHS 3Nef
IpU YCIOBUHU, YTO CTE€HKa OalKu YJOBJIETBOpsieT mnpoBepkam mno nm. 9.4, 9.6 - 99 u oOwas
YCTOWYMBOCThH Oasku o0ecrieueHa BhIMOJIHeHHeM TpeboBanuil i1 7.16, a unu 7.16, 6, mpuyeM 3Ha4ECHUS
lef /b mu1st c3xaTOTO MOSICA HE OJDKHBI PEBBIIIATH 3HAYCHUH, ONpeAessieMbIX 1Mo (hopMyam Tabdi. 2 s
Harpy3KH, IPUII0KEHHOM K BEpXHEMY TOACY .

B wmecrax mpunoxkeHusi OONBIIMX HEMOIBHXKHBIX COCPEIOTOUYEHHBIX TPY30B M Ha OMOpax
cleyeT yCTaHaBIMBATh MONEPEUHbIe pedpa.

B crenke, yKpemIeHHOM TONBKO MOMEPEUHBIMU peOpaMu, MIMPUHA UX BBICTyHAroIeH yactu bp
JIOJDKHA OBITh JUIS MTAPHOTO CUMMETPUYHOTO pedpa He meHee her /30 + 40 MMm; It OTHOCTOPOHHETO

pedpa - He MeHee her /24 + 50 Mm; TonmmuHA pedpa ts 1omKHa ObITh He MeHee 2b, Ey

CreHkH OaJIOK JTOMYCKAeTCsl YKPEIUIATh OAHOCTOPOHHUMH TTOTIEPEUYHBIMU peOpaMu KECTKOCTH
U3 OJMHOYHBIX YTOJKOB, NPUBAPUBAEMBIX K CTEHKE NEpOoM. MOMEHT HWHEpUMH Takoro pedpa,
BBIYHCIIIEMBI OTHOCHTEIIBHO OCH, COBMAJAIONICH ¢ Onrkaiiiieil Kk peOpy rpaHbi0 CTEHKH, JODKEH
OBITH HE MEHBIIIE, YeM ISl TTAPHOTO CHMMETPUYHOTO pedpa.

9.12 IIpu ykpemjaeHun CTeHKH OJHUM MPOJOJIBHBIM peOpOoM HEOOXO0JMMbIE MOMEHTHI HHEPIIUH
Js ceueHnit pedep KECTKOCTH CIeTyeT ONpeeNTh:

U1 TIONIEPEYHbIX pedep - o hopmyie

Js=3hef t3 (96)

JUTSI TIPOZIOJIEHOTO pedpa - mo popmynam 1ada. 20 ¢ yd4eToM ero npeaenbHbIX 3HAUCHUM.

[Tpu pacronokeHUH MPOAOIBHOTO H MOMEPEYHBIX pedep ¢ OHOW CTOPOHBI CTEHKH MOMEHTHI
MHEPIUH CEYCHUI Ka)KJ0ro U3 HUX BBIYUCISAIOTCS OTHOCUTEIBHO OCH, COBIAAONIEH ¢ OnmmKkanien k
peOpy rpaHbl0 CTEHKHM. MHUHHUMAaJIbHBIE pa3Mephbl BHICTYMAIOIIEH YacTH MOMEPEUHBIX U MPOAOIbHBIX
pebep KEeCTKOCTH CileyeT MPUHUMATh coraacHo Tpedosanusm 1. 9.10.
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Taonuma20
HeO6XOZ[HMBIfI MOMCHT HpeHeHBHBIe 3HAUYCHUS
hi/hef | mHEpUUM ceueHMs TPOJOITBHOTO
pe6pa Js MMHUMAJIBHBIE Js|, min MHHUMAJIBHBIE Js| max
0,20 (2,5'0,561 / hef) X a2 t3/ hef 1,5 hef t3 7 hef t3
0,25 (1,5-0,4a / hef) x a® t3/ hes 1,5 her t2 3,5 hes 3
0,30 1,5 hes t3 - -

Ilpumedanwue— [lpu BuuuCIeHHH Jg U1 IPOMEKYTOUHBIX 3HaueHui hi/hes momyckaercss nuHenHas
HUHTEPHOISLHUS.

9.13 YuacTok CTEHKH OalKu COCTAaBHOTO CEYEHMs HaJ OMOPOU MPH YKPEIUIEHUU ero pedpamu
KECTKOCTH CJICJIyeT PAaCCUMTHIBATh HA MPOJOJIBbHBIA U3rH0 U3 TUIOCKOCTH KaK CTOHMKY, HarpyXCHHYIO
OIIOPHOMW peaKIuei.

B pacueTHOe ceyeHHMe TOW CTOWKHU ClIEyeT BKJIHOYATh CCUeHHE pedpa JKECTKOCTH U IMOJIOCHI

. E . .
crenkn mupuHoi 0,65t R_ C KaxIoil cropoHbl pebpa. PacueTHyro HIIMHY CTOHKH CleqyeT
y

IIPUHUMATh pPaBHON BbIcOTe CcTeHKU. HuxHuMe TOpibl omopHbeiXx pedep (puc.17) AOMKHBI OBITH
OCTporaHsl JIM00 IUIOTHO NPUTHAHBI WM MPUBAPEHBI K HUKHEMY Mosicy Oanku. HampsbkeHus B aTHX
CEUCHMSIX IPU JCWCTBUU ONOPHON peakLUu He JOJDKHBI MPEBBINIATh: B MEpBOM ciyyae (puc.l7, a) -
pPacyeTHOro CONMPOTUBIIEHUS MPOKATHOM cTanu cMaTuio Rp npu a <1,5t u cxaruto Ry mpu a >1,5t; Bo
BTOpOM citydae (puc.17, 0) — cmsatuto Rp.

B ciyuyae mpuBapku onopHoro pedpa K HIXKHEMY MOsICY OaJIKu CBapHBIE IIBBI JIOJDKHBI OBITH
paccyuTaHbl Ha BO3/IEMCTBUE ONIOPHOM pEaKIUu.

a) 6)
L L

Pucynok 17 — Cxema ycTpoiicTBa OIOpHOTr0 pedpa KeCTKOCTH

a — B TOpIIE C IPUMEHEHUEM CTPOXKKH; O — YJAJIEHHOTO OT TOpIa C IIOTHOW MPUTOHKOM UITN
MIPUBAPKON K HUKHEMY HOSICY

9.14 OxHocTOpOHHEE PEOpPO KECTKOCTH, PACIIONIOKEHHOE B MECTE MPUIIOKEHHUS K BEpXHEMY
MOsSICY ~ COCPEAOTOYEHHOM  Harpys3ku, CIeIyeT pacCUMThiBaTh KaK  CTOWKY, CXaTyl0 C
HKCIEHTPUCUTETOM, PAaBHBIM PACCTOSHUIO OT CPEIUHHON IUIOCKOCTH CTEHKH A0 IIEHTpa TSKECTH
pacyeTHOrO CEYeHHsI CTOMKH. B pacdyeTHoe ceueHue ATOM CTOMKM HEeO0OXOJMMO BKIIOYATh CEYCHHUE

y E y
pebpa KEeCTKOCTH M MOJOChl CTeHkH mmpuHoi 0,65t R—c Kax10il cropoHsl pebpa. Pacuernyro
y

JUIMHY CTOMKH CIIeZyeT IPUHUMATh PABHOU BBICOTE CTEHKH.
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CteHKH HEHTPAJBHO-, BHCEHCHTPCHHO-CXKATBIX U C;KAaTO-U3rud0aeMbIX 3JIEMEHTOB

9.15 OTHoOIIEHHE PaCYETHOMN BBICOTHI CTCHKH K TONIIHHE Nef /t B 1IeHTpambHO-CkaTIX (M =0), a
TaK>K€ BO BHEIICHTPEHHO-CKATBIX U CKATO-U3rH0aeMbIX 3eMeHTax 1no puc.18 (m > 0), kpome cirydaes,

yKa3aHHBIX B 11.9.16, Kak MpaBWio, HE JOJKHO IMPEBHINIATh 3HAYCHHH A

— , T1I€ 3HA4YeHUus A

uw uw

CJIeyeT OmpeeNsaTh mo Tadu. 21.

—IP

N N .
. |
__lk_ pr S i

PI/ICYHOK 18 — Cxema BHCICHTPCHHO-CKATBIX 3JIEMCHTOB ABYTABPOBOT'O U KOpO6‘I&TOFO CCUCHUA

9.16 ]Jlns BHEUEHTPEHHO-CKAThIX M CXKATO-U3TMOAEMBIX 3JEMEHTOB JIByTaBPOBOIO U
KopoOuaroro ceuenuit (puc. 18), paccunteiBaeMbIx 110 Gopmyiie (54), OTHOIICHUE PACUETHONW BBICOTHI
CTeHKH hef K TOmmmHE t ciieayeT ompenesisaTh B 3aBUCHMOCTH OT 3HaueHus o = (o —oi)lo
(o — HauboJIbIIee CKMMAFOIIEE HAMIPSHKEHHE Y PACUYCTHOW IPAHUIIBI CTCHKHU, IPUHUMAEMOE CO 3HAKOM
"mmroc" W BBIYHCIEHHOE 0e3 ydeTa KOIOUIIMEHTOB (%, (lexy WM CQ; O1 — COOTBETCTBYIOIIEE
HanpspKeHUEe y MPOTHBOIOJIOXKHON pacyeTHOM I'paHMIIbI CTEHKHM) U MPUHUMATh He Oojiee 3HAuYeHUM,
onpeaenseMbix: mpu o < 0,5 — mo m. 9.14 HacTosIIUX HOPM;

npu a >1 no ¢popmyie

(20 -1E <38 | = (97)

0'(2—a+m) R,

hef
=435
t

T
rie B =142a—1)— (31ech — cpe/iHee KacaTeNbHOE HANPSKEHHE B PACCMATPHBAEMOM CEUEHHHN);
o

npu 0,5 <<l — nuHelHOW MHTEePHOIAIKEH MeXAy 3HaUeHUSIMH, BEIYUCIIEHHBIMU 1TpH 0= 0,5 1
o=1.

9.17 JInst BHELIEHTPEHHO-CXKATBIX U C)KAaTO-U3rMOAEMBIX HJIEMEHTOB C CEUYEHHUSIMH, OTIIMYHBIMU
OT JIBYTaBPOBOTO M KOPOOYATOro (3a MCKIIOYEHHEM TaBPOBOT'O CEUYEHHs), YCTAHOBJIEHHBIE B 1. 9.15
3HA4YeHHsI OTHOUICHUH Ner/tw criegyetr ymMHOXaTh Ha KodppunueHt 0,75.

9.18 Jlmst mieHTpasbHO-, BHEIIEHTPEHHO-CKATHIX U CXKATO-M3TH0AEMBIX JJIEMEHTOB TaBPOBOTO
CEUEHHsI C YCIOBHOM THOKOCTBIO A 0T 0,8 10 4 OTHOLICHHE PACYETHOI BBICOTHI CTeHKH 1 < by /het < 2

HE JIOJDKHO MPEBBINIATH 3HAYCHUM, OTPeAeIieMbIX TI0 (hopmMyIie

o (98)

h _
= (0,4+0,074)1+0,25

rne  bf — mmpuna nonku TaBpa;

hef — pacdeTHast BBICOTA CTCHKHU TaBpa.
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IIpu 3HAueHMsIX 1<0,8 win A >4 B dopmyne (98) crnemyeT mpUHHUMATh COOTBETCTBEHHO
Z=0,8I/IJIH A =4.

[Ipy Ha3HAueHUM CEYEHMs] DJJIEMEHTa [0 NpeNeNbHOM T'HOKOCTH, a Takke MpH
COOTBETCTBYIOIIIEM OOOCHOBAaHMM pPacdyeToM HamOoblme 3HaueHUs Ne/t cremyer ymHOXKaTh Ha

IR
KOA(QPHUIHEHT Sy (rme m = @ W Pm = Qe, 0 = N/A), HO He OoJee uem Ha 1,25.
o

9.19 B LEHTpanbHO-CXKATHIX >JIEMEHTaX BYTAaBPOBOTO CEUEHHs JUIS CTEHOK, MMEIOIINX
PACUYeTHYIO BBICOTY Nef M YKPEILIEHHBIX TIAPHBIM HPOJOIEHBIM PeOGPOM, PACTIONOKEHHBIM MOCPEIHHE,
sHagenue N/t , ycranoBeHHOe B 1. 9.14, cliefyeT yMHOXATh Ha KOYQQUIMEHT £, onpeienseMblil IpH
Jsil/(es t%) <6 110 popmyne

J sl
p=1+ 0,4F 1-01

ef

‘Jsl
h.t3

ef

(99)

riae  Js— MOMEHT WHEPIMH CEYCHHSI TPOJIOJILHOTO pedpa.

[Ipu yKperjaeHWu CTEHKH BHEICHTPEHHO-CXKATOTO WJIM CXKATO-U3rM0aeMoro 3JIEMEHTa
IIPOJIONBHBEIM PeOPOM KECTKOCTH ¢ MOMEHTOM HHepumn Jsi>6her t3, pacmomoskeHHBIM mocpenuHe
CTeHKH, Han0oJiee HArpy>KEHHYI0 4acTh CTEHKH MEX/y TOSICOM M OChI0 pedpa clieyeT paccMaTpuBaTh
KaK CaMOCTOSATEIbHYIO IIACTHHKY U MIPOBEPSATH coriiacHo TpeboBanusM . 9.14 wnum 9.15.

[Ipu pacnonoxxenun peOpa C OJHOW CTOPOHBI CTEHKH €r0 MOMEHT HHEpPUUU JOJKEH
BBIYUCIISITHCS. OTHOCUTEIILHO OCH, COBMEIICHHOW ¢ Onmkaiiieit rpanpio cteHkH. [IpogonsHbie pedpa
YKECTKOCTH CJIeyeT BKIIIOYATh B PACUETHBIE CEUCHHS DJIEMEHTOB. B cilydae BBIMOTHEHUS MPOI0JIHLHOTO
peOpa B Bujie rodpa CTCHKH MPH BHIYKUCIICHUH Nef CITEAYET YUNTHIBATH PA3BEPHYTYIO JTHHY TOdpa.

MuHuMallbHBIE pa3Mepbl BBICTYMAIOMIEH YacTH MPOJOJBHBIX pedep KECTKOCTH CIIEIyeT
MPUHUMATDH COTIACHO TpeOOoBaHUAM II. 9.10 HACTOALIUX HOPM.

9.20 B cayyasx, korjaa (aktudeckoe 3HadeHUE Nef /t peBbIacT 3HaYCHUE, ONMPEIEISIEMOe 110
m.9.14 (mst IeHTpaTbHO-CXKATHIX JIEMEHTOB He Oojiee ueM B JiBa pas3a), B pacueTHBIX (hopMyrax 3a
3HaueHHe 4 ClielyeT MPUHUMATh 3HAYCHUE Ared , BBIYUCIEHHOE C BBICOTOM CTEHKH Nred (B KOpOOUaTOM
CCUCHHH OMPEHeNItoTcs Nred ¥ Nredt JUTS TUTACTHHOK, OOpa3yroOIMUX CEUEHHE W PaCIONIOKEHHBIX
COOTBETCTBEHHO MapaJuIeIbHO U MEPIEHIUKYIISIPHO MJIOCKOCTH U3TH0a):

JUTSL IBYTABPOBOTO U MIBEIEPHOTO ceueHui ; Ared = A — (Net — hred)t;

JUISL KOPOOYIATOTO CEUEHUS:

npu HeHTpaTbHOM CKATHH Ared = A — 2(Nef — Nred ) t — 2(hef1 — Nred1) t;

P BHELICHTPEHHOM C)KaTHUU U CKATHUU C U3THUOOM

Ared = A— 2(hef - hred) tw .

3HaueHuss hred clemyer ompenenaTh: Ul HEHTPAbHO-CXKATBIX 3JIEMEHTOB IIBEJUICPHOTO
cedeHus o Gopmyie

_ [E
hred =tﬁ’uw R_ (100)

y

rae A,,— yCJIOBHasi THOKOCTh CTEHKH IIBEJJIEPHOTO CEUeHMsI, IpUHUMaeMas 1o Taom. 21;

JUTSI LIEHTPAJIbHO-CXKAThIX 3JIEMEHTOB JBYTaBPOBOT0 U KOPOOYATOTo ceueHuit no popmysie

E

_ 2, _
Nreg =1 A = /1__1 (j’uw_k) R_

red uw
uw y
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rne A,, — YCIOBHas TMOKOCTh CTEHKH COOTBETCTBYIOLIETO CEUYEHUs, MpHHHMaeMas 1o Tabn.21 mpu
m=0;
- hy R, .
Ay, :T £ — YyClIOBHas THUOKOCTb CTE€HKH, IIpU BBIYMCIEHUM IPUHHUMaeMas paBHOMU
o e R
'wl tl E
k —  koadduimeHt, npUHHUMAEMbIii  paBHBIM  JJIS  JIBYTABPOBOI'O  CEYCHHUSI
k = 12+0151 (umpu A >3,5 cuemyer npuemmars A =3,5) W s KOPOGUATOro CEUCHHS

k=29 + O,ZI -0,7 A (mpu A CleayeT MPUHUMATh ZW =2,3); 31ech A - yCJIOBHAsi THOKOCTH 3JIEMEHTA,
npuHsTas 1Mo Tabm.21;

JUIS BHELEHTPEHHO-CXKAThIX U CXKaTo-u3rubaembIx sneMeHToB Mo Gopmyne (101), rame
3HaueHue A, CIeayeT BBIYUCIATE N0 Talu. 21, a 3nauenue K npu A=A

VYka3aHHBICE W3MEHCHHUS pPACUCTHOW BBICOTHI CTEHKM CJIEAYyeT NPUHUMATh TOJBKO JUIS

ompezeNieHus] TUIoNIaau ceueHuss 4 npu pacderax mo gopmynam (3), (49), (59) u (60) macTosmux
HOPM.

Taonuma?l
OTHOCHTE/LHbIH CeueHue dieMeHTa [3HaueHue A u /Tl DopmyJTBl IS OTIpENeNeH s ,,
IKCIEHTPUCHUTET
. JlByTaBpoBOE 1<20 Ay =130 +0,1547
m= — _ _
A>20 As =1,20 + 0,354 , HO He Oonee 2,3
Kopob6uaroe, A<1,0 Ay =12
HIBEJJIEPHOC 1> 1,0 Zuw =1,0+0,24 , Ho He Gonee 1,6
POKATHOE
[IBennepHoe, Kpome 1<08 A =1,0
TpOKATHOTO 1>08 Ay =0,85+0,191 , Ho He Gornee 1,6
m=>1,0 JIByTaBpOBOE, 2,<2,0 Ay, =130+ 01542
KopoGuatoe 1,520 T =120+ 0,357, , Ho e Goree 3,1

O0603HaueHns, NpUHATEHIE B Ta0I. 21:

A - yCIIOBHasi THOKOCTh 3JIEMEHTa, IPUHIMaeMas B pacueTe Ha yCTOMYUBOCTD IIPU LIEHTPAIILHOM CXKaTUH;

ﬂvl — ycIOBHas THOKOCTh JIEMEHTa, IpUHUMaeMas B pacyeTe Ha YCTOHUMBOCTh B INIOCKOCTHU JEHCTBUS MOMEHTA.
IIpumeuanus

1 K kxopoGYaThIM OTHOCSITCS 3aMKHYTHIE IIPSIMOYTOJIBHBIE TPOQ M (COCTaBHBIE, THYTHIE IIPSIMOYTOIBHEBIE M KBAIPATHBIE).

2 B xopobuaTom ceuenun npu m > 0 3HaYCHHE /1uw clleyeT ONpeaessATh A CTeHKH, NapaulelbHON MIIOCKOCTH U3TH0aloIero

MOMEHTA.
3 Ilpu 3HaueHusx 0<m<1,0 3HaueHHe cleayeT ONpeAeNATh JUHEHHOW MHTepHoyAluell MeXAy 3HAUE€HUSMH, BBIYUCICHHBIMU
npu m=0 u m =1,0

9.21 CreHkH CIUIOMIHBIX KOJIOHH mpu h, /t>23,/E/R, CIeQyeT YKPCILULITH MONCPEUHBIMU

pedpaMu JKECTKOCTH, PACIOIOKEHHBIMH Ha paccTossHUU (2,5 + 3) et OMHO OT APYroro; Ha KaxIoM
OTIIPABOYHOM 3JIEMEHTE JI0JKHO OBITh HE MEHee JIByX pedep.

MuHMMaNbHbIE pa3Mephbl BBICTYMAIOUIEH YacTH TONEPEYHbIX pedep >KeCTKOCTH CIEeayeT
IPUHUMATH COracHo 1. 9.10 HacTOsAIMKX HOPM.
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ITosicHBIE JHMCTBI (I[O.]'[KI/I) HEHTPAJbHO-, BHCHCHTPEHHO-CXKATDBIX, CKaTO-U3rud0aeMbIX M
H3ru0aeMbIX 3JIEMEHTOB

9.22 PacueTHyIO0 HIMPHHY CBECa IMOSICHBIX JHMCTOB (ITOJIOK) Def cieayeT mpHHUMATh PaBHOM
PacCTOSHUIO: B CBApHBIX JIEMEHTAaX - OT IPAHU CTEHKH (NP OJHOCTOPOHHHUX IIBAaX OT IPAHU CTEHKHU
CO CTOpPOHBI IIIBA) /A0 Kpas MOSACHOrO JHUCTa (IOJKH);, B MPOKAaTHBIX MNpOoUIsIX — OT Hayaia
BHYTPEHHETO 3aKPYTJICHUS 10 Kpasi TOJKHU; B THYTHIX Mpouiisix (puc.13) — oT Kpast BBIKPYKKH CTEHKH
JI0 Kpasi OSICHOTO JIUCTa (TIOJIKM).

9.23 B ueHTpalibHO-, BHEIICHTPEHHO-CXKATBIX U CHKATO-U3THOAEMBIX 3JIEMEHTAaX C YCJIOBHOMU

ru6kocTeio A or 0,8 10 4 oTHOmEHHE pacyeTHOM MIMPHUHBI CBECa MOSICHOrO JjucTa (mMoJKh) Der k
TonmuHe T creayer npuHuMaTth He 0oJiee 3HAaYeHUM, OnpeieNisieMbIX 1Mo GopmysiaM Tads. 22.

[Ipu 3HaueHUAX A<08wm A>48 dopmyitax Tabn.22 ciieayer MpUHUMATh COOTBETCTBEHHO
Z:O,gl/IHI/I A=4.

9.24 B u3ru0aeMbIX 3JIEMEHTAaX OTHOIICHHE IIMPUHBI CBECA CHKATOTO mosica Def K TommuHe t
clIieyeT MPUHUMATh He 00JIee 3HAUCHUH, OIpeIesieMbIX 10 Ta0m1.23.

9.25 BpicoTa OKaUMIISIOIETO pedpa MOJIKH 8ef, U3MEpPsieMasi OT €€ OCH, JOJKHA ObITh HE MEHEe
0,3bef B a5ieMeHTax, He YCHICHHBIX TU1aHKaMu (puc.13) u 0,2Def - B 371eMeHTaX, YCHIICHHBIX TUIAHKAMH,
IIPH 9TOM TOJILMHA peOpa JoJKHA OBITh HE MeHee 2a, /R, /E .

9.26 B uneHTpambHO-CKATBIX 3JIEMEHTaX KOpoOYaTOro ceueHus HauOoJIbIlIee OTHOILIECHUE
pacyeTHON MIMPUHBI Mosca K TOMIUHE Def /t ciemyer mpuHMMaTh mo Tabum. 21 Kak it CTEHOK
KOpOOYaToro ceueHus.

Bo BHEIEHTpEHHO-CXKATBHIX W  C)KATO-M3THOAEMBIX dJJEMEHTaX KOpoOYaToro Ce4YeHUS
Haunbosbiee oTHOIIEHHE Def/t crtemyer mpuHUMATH:

npu M < 0,3 - KaK IS EHTPAITBHO-CKATHIX DJIIEMEHTOB;

mpum>1,0u A <2+0,04m b, /t=[E/R, ;
mpum>10u A >2+0,04m b, /t=(0,4+032)(1-0,01m) /RE
y

[Tpu 3HAYCHUSX OTHOCUTEIBHOTO dKCIeHTprcHTeTa 0,3 < M < 1 HauOOJNBIINE OTHOIICHUS Def /t
CIIEAyeT OMNPECNATh JIMHEHHON WHTEPIONSAIUEH MEKIYy 3HAYEHUSIMHU Det /t, BBIYHUCICHHBIMH TPH
m=03um=1.

Tabonuma?22
XapakTepucTrKa MoykH (MOsICHOTO JIUCTA) U b
HauOoseime oTHOIIIEHUST ——
ceyeHus dIEMEHTA t
Heoxaiimnennas 1ByTaBpa u TaBpa by _ |E

OkaitmiieHHast peOpoM IByTaBpa U TaBpa
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Oxonuanue mabauyol 22

XapakTeprCTHKA MOJKH (TOSCHOTO JIMCTA) U b
HauGonbime oTHOIICHUS —
CEUCHUS DJIEMEHTA t
HeoxkalimiieHHass paBHOIOJIOYHBIX ~ YTOJKOB H by _[E
THYTBHIX Tpoduiiel (3a HCKIIIOYCHHUEM IIBEIIIEpa) T =(0,40+0,072) R

OxkaiimiieHHast peOpoM PaBHOIOJIOYHBIX YIOJIKOB U o _ [E
THYTBIX TTpoduIieit T (0,50+0182) R
y
HeoxalimnenHas  Ooibliasi  HEPaBHOMIOJIOYHOTO o _|E
yroJika ¥ I0JIKa IIBesiepa T (0,43+0,0812) R
y
OxkaiimiieHHass peOpoM W yCWICHHas IUTAaHKaMU o _[E
THYTBIX ITpoduiieit T (0,85+0,191) R

9.27 Ilpu Ha3HAYEHUH CEUEHHUH LIEHTPAIbHO -, BHELIEHTPEHHO-C)KAThIX U CXKATO- U3rMOaeMbIX
3JIEMEHTOB - M0 MPEIENIbHON T'MOKOCTH, a M3rM0aeMbIX 3JIEMEHTOB - II0 MPEIENIbHBIM Mporudam, a
TaKXe MPHU COOTBETCTBYIOIIEM 00OCHOBAHUH PAacueTOM HaHOOJbIINE 3HAUCHHS OTHOIICHUS paCUeTHON
IHPUHbI CBECA K TommuHe Der /t crienyer ymuoxath Ha koddpuiment (/R @, /o , HO He Gonee YeM Ha

1,25. 3nech cnenyer NpUHUMATD:

JUIs  LEHTPaJbHO-, BHELEHTPEHHO-C)KAThIX U  CXKATO-U3rH0aeMbIX  JJEMEHTOB: -
@, Qe, Pexy, C@, UCTIONB30BAHHOE MPU IPOBEPKE YCTOMUNBOCTH JIEMEHTA:
o =N/A
JUIS U3TU0AeMbIX 3JIEMEHTOB: Pm=1;
2 M M X M y
G - OonbIIee U3 IByX 3HAUEHUH O = WIH y+ X
W(Db ‘] X ‘J y
Taonuma?23
Haubonpmme 3HaueHus
Pacuer usrubaempix
XapakTepHucTHKa CBeca by
JJIEMEHTOB OTHOIICHHS S
B npenenax ynpyrux HeoxkaiimiieHHbII bif —05 E
nedopMaruit t V R,
B npenenax ynpyrux by E
pea yipy OxaliMIIeHHBII peGpom —=0,75_|—
nedhopmaruit t R,
HeoKaiiMIeH DL ber /t = 0,11het/tw, HO HE Oonee
05,/E/R,
C yuderom pa3BuUTHSA
TTACTHYECKHX JieopMaruid et /t = 0,16hef/tw, HO HE Gonee
OxkaitmyIeHHBINH peOpomM 0.75 \/?Ry
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Pacuer usrubaembix
DJIEMEHTOB

XapakTepHUCTHKa CBeCa

HauOoubime 35aueHus

by

OTHOIICHHA %

O0o03HaueHus, MPUHATHIEC B Ta0I.23:
het — pacueTHas BbIcOTa GaNKy;
tw — TOJIIMHA CTEHKH OaJIKH.

JUTs HeoKalimieHHoro ceeca b/t =0,3 /E/ Ry ;
Juist oKaliMieHHOTO pebpom cBeca ber/t =045 J[E/R, .

pu het/ tw <2,7 JE/ R, HanOonbIliee 3HAYCHHE OTHOIICHUS Def /t ciemyeT npuHUMATS:

10 PacyeT JIMCTOBBIX KOHCTPYKIIUIA

Pacyer Ha nmpoYHOCTH

10.1 Pacder Ha MPOYHOCTH JHCTOBBIX KOHCTPYKIUH (000JOYEK BpalleHHs), HAXOAAIIUXCS B

0€3MOMEHTHOM HAIIPS?KCHHOM COCTOAHHNHU, CIICAYCET BBIIIOJIHATD I10 Q)OpMYJ'ICI

rac Ox N Oy — HOPMAJIBHBIC HAITPAKCHHA 110 IBYM B3aUMHO NCPICHAUKYIAPHBIM HAITPABJIICHUAM

2 2 2
\/Gx —-o,0,+0, +31,,

% — Kod(hduuueHT ycroBuii pabOTHl KOHCTPYKIMM, Ha3HA4aeMbli B COOTBETCTBUHU C

TpeOOBaHUSAMU HOPM IO IPOEKTUPOBAHUIO COOPYKEHUHN MPOMBIIUIEHHBIX IPEITPUSITHH.

[Tpu 3TOM aOCOJIIOTHBIE 3HAYEHUS TJIABHBIX HANPSDKEHUM JTOJKHBI ObITH HE OoJjiee 3HAUYECHUM

pacYeTHBIX COMPOTUBIICHUH, YMHOKEHHBIX HA )¢ .
10.2 HanpsokeHuss B 0O€3MOMEHTHBIX TOHKOCTEHHBIX 00oNoukax BpamieHus (puc.l9),

Haxo4dgImuXCs IMoA HABJICHUCM KHUAKOCTHU, Ta3da WM CBIIIYYCro Marcpuaia, CICAYyCT OIPCACIIATH II0

dhopmynam:

O. O
01,0 _P

r rz_t
F

oy ="
2mrtcos B

(103)

(104)

rac 01 U 02 — COOTBETCTBCHHO MCPHUANOHAIIBHOC U KOJIBIICBOC HAITPAKCHUA

1 ¥ Iz — painyCchl KPUBU3HBI B TJIaBHBIX HAPaBICHUSIX CPEIMHHON MOBEPXHOCTH 000JIOUKHY;
p — pacdeTHOE JIaBJICHHE HA SAMHHITY TTIOBEPXHOCTH 00O0JIOUKH;
t — TonmmHa 000JIOUKH;

F — mpoeknust Ha 0Ch Z - Z 000J0UKH MOJIHOTO PACYETHOTO JaBJICHUS, JEHCTBYIONIETO HA YacTh

obomnouku abc (puc.19);

I v f — paanyc u yroi, Hoka3aHHble Ha puc. 19.
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Pucynok 19 — Cxema 06051049KH BpamieHust

10.3 HaHpH)KeHI/ISI B 3aMKHYTbBIX 0€3MOMEHTHBIX TOHKOCTEHHBIX 000J04YKax BpalliCHusl,

Haxoadgmuxcs 1o BHYTPEHHUM PaBHOMCPHBIM JaBJIICHUCM, CICAYCT OIIPCACIIATD 110 (bOpMy.]'IaMZ

JUTS IIMUTHHAPUIECKUX 000JI0UYEK

r r
O-l frd p_ I/I 62 e p_
2t t
i cheprudeckux 000JI0UeK
r
2t
JUISL KOHHYECKUX 000JI0YEK
pr pr

o, =0, ———— N0, =0,———
2tcos S tcos g

r7Ie P — pacdeTHOE BHYTPEHHEE JIaBJICHHE Ha EAMHHUILY TOBEPXHOCTH O0O0JIOYKH;
I — paguyc cpeAMHHON MoBepXHOCTH 000J10uKH (purc.20);
[ — yron Mexay oopasyromieit Konyca u ero ocbto z-Z (puc.20).

-
L

Pucynok 20 — Cxema KOHUYECKOM 000JI0YKH BpallleHus

(105)

(106)

(107)

10.4 B mectax u3MeHeHus (GOPMbI WM TOJIIUHBI 00OJIOUEK, a TAKK€ U3MEHEHUs Harpys3Ku

JOJKHBI OBITh YYTEHBI MECTHBIE HaIpshKeHusl (KpaeBoit 23 dekT).

Pacyer Ha ycTOMYHMBOCTH

10.5 Pacuer Ha yCTOMYMBOCTh 3aMKHYTBHIX KPYTOBBIX ITWIMHAPUYECKUX OOOJIOUYEK BpAICHUS,

PaBHOMEPHO CXKAThIX MapajlieIbHO 00pa3yIoIIUM, CJIEIYET BBINOIHATH M0 hopMyie

54



CH KP 53-01:2024

0

<1 (108)
O-crlyc

rae 01 — pacyeTHOE HANpsHKEHUE B 000JI0UKE;

Ocrl — KPUTHYECKOE HANpsDKEHHE, PaBHOE MEHbIIeMy W3 3HadeHuit wRy wimm CEt/r (3mech
I — paguyc CpeIMHHON MOBEPXHOCTH 000I0YKY; t - TONIIUHA 00OTIOUKH).

3nadyenus Kodpduuuenton y mpu 0 < r/t < 300 creayeT onpeaensTs mo Gopmyie

R
w = 0,97 —| 0,00025 + 0,95~ |~ (109)
E )t

3HavyeHus K03(pPUIMEHTOB C ciIeayeT OnpeaensiTh o Tadu. 24

Tabauma?24

r/t 100 200 300 400 600 800 1000 1500 2500

c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyyae BHEIEHTPEHHOTO CXaTWs MapajuleIbHO OOPa3yIOUIMM MM YHUCTOTO H3ruba B
TUAMETPAIbHOM TIJIOCKOCTH TPU KacaTeNbHBIX HANPSHKEHUSX B MECTE€ HAuWOOJIBIIEr0O MOMEHTa, HE

npesbImaomuX 35adenni 0,07E(t/r)?

, HAIIPSDKEHHE Gerl JODKHO ObITh yBeauueHo B (1,1-0,161" / o1)
pas, rae 61’ - HauMeHblIee HanpshKeHUe (PaCTATMBAIOIINE HANIPSKEHUS] CYUTATh OTPUIATETbHBIMH).

10.6 B TpyOax, pacCUYMTHIBAEMBIX KaK CXaThle WM CXKATO-U3rHOAEMble CTEPKHH, TMpU
yCloBHOM rubkoctd A = A, /Ey > 0,65 H0KHO OBITH BBHIIIOJIHEHO YCIOBHE

fesu |E (110)
t R

y

Takue TpyOBI CIEIyeT pacCUMTHIBATh HAa YCTOWYMBOCTH B COOTBETCTBHUH C TPeOOBaHUSIMU
pa3a.7 HaCTOSIIMX HOPM HE3aBUCHMO OT pacyeTa Ha YCTOHYMBOCTH CTCHOK.

Pacyer Ha ycTOHYMBOCTH CTEHOK OECIIOBHBIX MIJIM JIEKTPOCBApHBIX TPYO HE TpeOyeTcs, eciu
3HaueHHe I/t He MpEeBBIIACT OJTOBUHBI 3HAYCHH, onpeaenseMbIx o ¢popmyie (110).

10.7 Hunuaapudeckas maHelnb, orepras 1o JBYM 00pa3yIoIIUM H ABYM IyTr'aM HalpaBISIOLICH,
PaBHOMEPHO C)KaTasi BIOJIb 00pa3yroIIuX,

ipu b? /(rt) < 20 (rzae b - mupuHa naneny, ©3MepeHHas 110 Iyre HANpaBisomieil) 10KHa ObITh
paccunTaHa Ha YCTOHYUBOCTh KaK IUIACTHHKA 1O (hopMyIiam:

npu pacueTHoM Hanpsokenuu ¢ < 0,8Ry

ESLQJE (111)
t o
IIPU pacueTHOM HaIlpsDKeHUU G =Ry

<37/ 14500 (112)

npu 0,8Ry < 6 < Ry HanbonbIIee OTHOIIEHUE CIEAYET ONPEALIIATh INHEHHON UHTEPIIOSAIIHEH.
Ecmu b? / (rt) > 20, maHens clexyeT pacCUMTHIBATh HA YCTOMYMBOCTD KaK 00O0JTOYKY COTJIACHO
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TpeboBarusam 11.10.5.

10.8 Pacyer Ha yCTOMYMBOCTh 3aMKHYTOH KPYrOBOH IWIMHAPUYECKONW OOOJIOUYKH BpPAIICHUS
IIpU JIEHCTBUU BHEIIHETO PABHOMEPHOTO JIaBJICHUS p, HOPMAJILHOTO K OOKOBOM MOBEPXHOCTH, CIIETYET
BBITIOJHATH 110 hopMyIie

o,

<1 (113)
O-ch

rae o2 = pr/t — pacueTHOE KOJIBLIEBOC HAIPSHKCHHE B 000JI0YKE;
Gcr2 — KPUTHUECKOE HAIPsDKEHUE, ONpeesieMoe 1mo GopMyiaMm:
npu 0,5<1/r<10
Ger2 = 0,55E(r/1) (t/r)%? (114)

npu I/r > 20
Ger2 = 0,17E(t/ r)? (115)

npu 10 < |/r < 20 HanpspKeHUe Gerz CIEAyeT ONpENeNATh JIMHEHHOW MHTeprosuuei. 3aech |
JUTMHA TUIHMHIPUYECKON 000I0UKH.

Ta >xe 00on0uKa, HO YKpEIUIeHHAs KOJIbIIEBBIMUA peOpaMu, pacloiIoKeHHbIMU ¢ maroM s > 0,5 r
MEXIYy OCSIMH, JOJKHA OBITh paccuMTaHa Ha ycTowumBocTh mo ¢dopmynam (113) + (115) c
HOJICTAHOBKOMW B HUX 3HAYCHHs S BMECTO .

B stom ciyyae M0KHO OBITH YIOBJIETBOPEHO YCJIOBHE YCTOMYMBOCTH pebpa B CBOEH
TUIOCKOCTH KaK C)KaToro CTepxkHsS coriacHo TpeOoaHusMm 1.7.3. mpu N=prs m pacueTHOW qiuHE
crepkust lee = 1,8r, mpu 3ToM B cedeHue pebpa cieayeT BKIOYATh y4aCTKH OOOJOYKH IIHPUHOM
0,65t,/E/R, C KaxJol CTOPOHBI OT OcH pebpa, a yclIOBHas IMOKOCTh cTepikHsa A =1 ,/R, /E He

JIOJDKHA TIPEBBIMIATH 6,5.

IIpu onxHOCTOpOHHEM peldpe JKECTKOCTH €ro MOMEHT MHEpPLUU CIEeIyeT BBIYUCIATH
OTHOCHUTEJIBHO OCH, COBIQIAONIEH ¢ OrrKaiieil MOBEpXHOCThIO 000I0UKH.

10.9 Pacuer Ha ycTOMYMBOCTh 3aMKHYTOW KPYroBOW LMJIMHIpUYECKONH OOOJIOUKM BpalllEeHUS,
MIOJIBEP)KEHHON OJIHOBPEMEHHOMY JIEHCTBHIO HArpy3ok, ykasaHHelx B mm.10.5 u 10.8, cimemyer
BBITIOJIHATH 110 popmyie

9, % | ), <1 (116)

O O

crl cr2

I/I€ Gcrl AOJDKHO OBITH BBIUMCIIEHO corjlacHo TpeboBanusM 1.10.5, a Gcr2 — corflacHO TpeOOBaHUSIM
n.10.8.

10.10 Pacuer Ha ycTOMYMBOCTH KOHMYECKOH OOOJIOUKM BpalleHUA C YIJIOM KOHYCHOCTH
L <60°, cxxaroit cunoit N B1ob ocu (puc.21) cienyeT BBIMONHATH 10 popmyrie

N (117)

Ne7e
rae Ner — KpuTHYECKas cuja, onpezaensemas mo Gopmyiie

Ner = 6,28Im tocr1 COSZ B (118)

31ech 1 — ToJIIMHA 00OIOYKH;
Gcrl — 3HAYCHHE HAIPSOKEHUsS, BBIUYMCICHHOE corjacHOo TpeboBanmsaMm 1m.10.5 ¢ 3ameHou

paguyca I paxuycoMm Im, paBHBIM
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~09r, +0,1r,

oo (119)

m

10.11 Pacuer Ha yCTOWYMBOCTh KOHHMYECKOH OOOJIOUKM BpPALICHUS MPHU JICHCTBUU BHEIIHETO
PaBHOMEPHOTO JIABJICHUS p, HOPMAIBHOTO K OOKOBOM IMOBEPXHOCTH, CJIEAYET BHIMOIHATE O (GOpMyIIe
0,

Gcrzyc

<1 (120)

31ech G2=Prm/ t — pacyeTHOE KOJIbIIEBOE HANPSHKEHUE B 000JIOUKE;
Gcr2 — KPUTHUYECKOE HANpsHKEHUE, onpeaessieMoe 1o Gpopmyie

oer2 = 0,65E(rm/ h)(t / rm)®? (121)

rae  h— BbICOTAa KOHUYECKOH 000I0UKH (MEKIY OCHOBAHUSIMHU ),
I'm — paauyc, onpenensiembiid o Gopmye (119).

h

Pucynok 21 — Cxema KOHUYECKOM 000I0YKHM BpallleHUs O] AeWCTBUEM POAOIBHOTO YCUIIHS CKATHS
10.12 Pacuer Ha YCTOMYMBOCTP KOHHUYECKOW OOOJOYKM BpallleHUs, MOJBEPKEHHON
OJIHOBPEMEHHOMY JEHCTBUIO Harpy3ok, ykazaHHeix B mm.10.10 u 10.11, ciemyeT BBIMOJHATH 1O

dbopmyre:
N o,

—+
N

<1 (122)

O

cr cr2

rae 3HaueHus Ner M Ger2 ciieyeT BeIYucisaTh mo Gopmyinam (10.17) u (10.20).

10.13 Pacyer Ha yCTOWYMBOCTb MOJHOW chepuyeckoil 00ONOUYKM (MJIM €€ CerMeHTa) Ipu
ri<750 u AEeHCTBUYU BHEUIHETO PABHOMEPHOTO JABJICHHUS p, HOPMAILHOTO K €€ MOBEPXHOCTH, CIIEAYET
BBINOJIHATH 110 opMyIie

9 1 (123)

O-Cl’yc

rne o = pr/2t — pacueTHOE HANPSHKEHUE,
ocr = 0,1 Et/r — kpuTHUeckoe HampspKeHHE, MPHHUMaeMoe He Ooee Ry;
I — pagnyc CpeIMHHON MOBEPXHOCTH C(HEepHL.

OcHoBHbBIe TPeOOBaHHUs K PacyeTy MeTANINYeCKHX MeMOPAHHBIX KOHCTPYKIIUH

10.14 Ilpu pacuere MeMOpaHHBIX KOHCTPYKIIMH ONMUpaHUE KPOMOK MeMOpaHBI Ha YIpyTrue
o7
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JJIEMEHTHI KOHTypa CIEAYEeT CUMTaTh IIAPHUPHBIM [0 JIMHUM ONMpaHHUs U CHOCOOHBIM IEpeAaBaTh
CIBUI Ha 3JIEMEHTBI KOHTYpa.

10.15 Pacuer MeMOpaHHBIX KOHCTPYKIHH JOJDKEH IPOU3BOAMTHCS HAa OCHOBE COBMECTHOM
paboTel MeMOpaHbl W DJIEMEHTOB KOHTypa C Y4YeTOM HX JAe(OpMHUPOBAHHOTO COCTOSHUS H
FE€OMETPUUECKON HETMHEHHOCTH MEMOPAHBI.

10.16 HopmanbHble U KacaTellbHBIE HAINPSDKEHUS, pacHpeieseHHbIe TI0 KpOMKaM MeMOpaHBbI,
CIIEZlyeT CUMTATh YpPaBHOBEHICHHBIMU CXXAaTHEM W HM3TMOOM OINOPHOTO KOHTYpa B TaHTCHIIMAIBHOM
IJIOCKOCTH.

IIpu pacyere ONOPHBIX 3TEMEHTOB KOHTYpa MEMOPaHHBIX KOHCTPYKIMH ClI€AyeT yUUThIBATh!

u3ru0 B TAHICHLUMAIbHOM IJIOCKOCTH; OCEBOE CXAaTue B DSJEMEHTaX KOHTYpa; C)KaTue,
BBI3BIBAEMOE KacaTeIbHBIMHU HAIPSYKCHUSMH 110 JINHUM KOHTaKTa MEMOpPAaHBbI ¢ 3JIEMEHTaMH KOHTYpa;

n3ru0 B BEPTUKAIBHOM IIIOCKOCTH.

10.17 Ilpu npukperuieHuu MemMOpaHbl ¢ HKCLUEHTPUCHUTETOM OTHOCUTENBHO LIEHTpPa TSHKECTU
CEUeHHsI 3JIEMEHTOB KOHTYpa KpoMe (akTopoB, ykazaHHBIX B 11.10.16, mpu pacuyere KOHTYpOB ClIeAyeT
YUUTBHIBaTh KPyUECHHUE.

10.18 Ilpm ompeneneHWM HANPSHKCHUH B IIGHTPE KPYTJBIX B IUIAHE IUIOCKMX MeMOpaH
JIOITyCKAeTCsl IPUHUMATh, YTO OIOPHBIA KOHTYP SBJISETCS HEAEPOPMUPYEMBIM.

10.19 Jlns onpeaeseHus HAIPSHKEHUH B IIEHTPE JUIMNITHYSCKOW MEMOpPaHbI, 3aKPEIJICHHOW Ha
neGopMUpyeMOM KOHTYype, JONycKaeTcs NpuMeHATh TpeboBaHus 1m.10.18 mpu ycioBuM 3aMeHbI
3Ha4YeHHUs pajinyca 3HadeHHeM OoJIblIeH TIaBHOM MoTyocH 3iuiiinca (OTHOLIEHHE 0oJbIlel MOIyOoCcH K
MEHbIIIeH JOJKHO ObITH He Ooee 1,2).

11 PacueT 3/1eMEHTOB CTAJIbLHBIX KOHCTPYKIIHI HA YCTAIOCTH

11.1 CranbHble KOHCTPYKIMM M MX OJJIEMEHThl (IIOJKpaHOBble Oayku, Oanku paboumux
IUIOINAJ0K, SJIEMEHThl KOHCTPYKIMH OYHKEPHBIX M pasrpy304HbIX 3CTAKaJ, KOHCTPYKIMU TMOJ
JIBUTATENIM U Jp.), HENOCPEJCTBEHHO BOCHPHUHUMAIOINE MHOTOKPATHO AEHUCTBYIONIUE MOIBHKHBIE,
BUOpAIIMOHHBIE MJIM JPYroro BUIAa HArpy3kd ¢ KOJMYECTBOM IIMKIOB HarpyxkeHuit 105 u Oornee,
KOTOpPBIE MOT'YT NPHUBECTH K SIBICHUIO YCTAJIOCTH, CIEIYyET IMPOEKTUPOBATH C IMPUMEHEHHEM TAKUX
KOHCTPYKTUBHBIX PEIICHHUH, KOTOPBIE HE BBI3BIBAIOT 3HAYMTEJIBHOW KOHIICHTPALIMM HANpPSIKEHUH, U
IIPOBEPATH PACYETOM HA YCTAJIOCTb.

KonnuecTBo HUKIOB HarpyXKeHUW clieAyeT NMPUHUMATh MO TEXHOJOTHYECKHM TpeOOBaHUIM
JKCIUTyaTaluu.

KoHCTpyKIMM BBICOKMX COOpPYKEHHUH THUIIAa aHTEHH, ABIMOBBIX TpyO, MauT, OalieH U MobeMHO-
TPAHCIIOPTHBIX COOPYXKEHUH, IPOBEpsSEMbIE Ha PE30HAHC OT JCUCTBUSA BETpa, CIEAYET IPOBEPITH
pacyeToM Ha yCTaJIOCTb.

Pacuer KOHCTpyKIIMI Ha YCTaJIOCTh CIEAYEeT IMPOU3BOAUTH Ha [JEHUCTBHE HArpys3ok,
YCTaHABIMBAEMbIX COIJIACHO TPeOOBaHHUSM HOPM IO Harpy3kam u Bo3zaeWcTBusaM. 11.2 Pacuer Ha
yCTaJlOCTh CJIELyeT MPOU3BOIUTH IO hopMyJie

o

mx < 124
aR,y, (124)

rie Ry —pacderHOe CONMPOTHBIEHUE YCTAJIOCTH, IPUHUMaeMoe 1o Taodi. L.2.
a — K03 PUIHEHT, yIUTHIBAIOMINI KOJIMYECTBO IIUKIIOB HATPY>KEHNUH N ¥ BEIYUCISIEMBIN:
npu N > 3,9-10° npu o popmynam:
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JUTSL TPYTII 3JIEMEHTOB 1 1 2

2
o= o,oe{%) - o,5[%} +1,75 (125)
JUTSL TPYTII DJIEMEHTOB 3 U 8
n ? n
a = 0,0?(WJ - O,G{WJ + 2,2 (126)

mpu N > 3,9-10% =0,77;

v — KOO(PQHUIHUEHT, OmpeaeisieMblii mo Tabyi. 25 B 3aBUCMMOCTH OT BHJA HANpsHKEHHOTO
COCTOSIHUS M KO3(D(UIIHEeHTa aCHMMETPHUN HAMIPSDKCHUH P = Gmin / Omax;

3/16Ch Omax U Gmin — COOTBETCTBEHHO HaMOOJIbIlIEE U HAMMEHbIIEE 110 a0COIIOTHOMY 3HAYEHUIO

HalpsDKEHHS B PacCUMTHIBAEMOM DJIEMEHTE, BBIYMCIEHHBIE 110 CEUYEHUI0 HeTTo 0e3 yuera
kod¢dulreHTa TMHAMUYHOCTH U KO3 (PULIUEHTOB (@, @, ¢b.

[Ipy pa3HO3HAYHBIX HAMPSHKCHUSAX KOIPPUIMCHT aCUMMETPUU HANPSIKCHUH CIIeIyeT
MIPUHUMATH CO 3HAKOM «MHUHYCY.

[Tpu pacuerax Ha ycrajgocth mo Gopmysie (124) npousseacHue oRvyv He JODKHO MPEBHIMIATH
Ru/ yu.

11.3 CranbHble KOHCTPYKLUHU U UX 3JIEMEHTHI, HEIIOCPEICTBEHHO BOCIIPUHUMAIOLINE HArpy3Ku
C KOJNMYECTBOM ILMKJIOB HArpyxeHmii Menee 10°, cemyeT NMpOEKTHPOBATh C TPHUMEHEHHEM TaKHX
KOHCTPYKTHUBHBIX PEIICHUH, KOTOPBIC HE BBI3BIBAIOT 3HAUYUTEIHHONW KOHIICHTPAIIUU HAMPSDHKCHUH, U B
HEOOXOUMBIX CITydasx MPOBEPSTH PACUETOM Ha MATOIUKIOBYIO MPOYHOCTb.

Taonuma?2s
Koaddumnment acummerpun DopmyJIbl U1l BBIYUCIEHUS
o
e HaIpsHKeHUH P Koa¢duLeHTa Yy
-1<p<0 25
Vv 15—
0<p=<0,8 2.0
Pacrsikenue Vo= 12-p
08<p<l 10
Vv 1-, o
C 1<p<l1 - 2
KaTue L=p Ve 1-p

12 Pacyer 3J1IeMEHTOB CTAJbHBIX KOHCTPYKIMIi HAa NPOYHOCTH C y4eTOM
XPYIIKOI0 pa3pyuieHust

LleHTpanbHO - ¥ BHEUEHTPEHHO-PACTSHYTHIC OJJIEMEHTBHI, a TaKKE 30HBI PACTSKEHHS
U3ru0aeMbIX 3JIEMEHTOB KOHCTPYKIUH CIIEAyeT MPOBEPATh Ha MPOYHOCTH C YUETOM COIPOTHBIICHHS
XPYNKOMY pa3pyueHHIo 1o Gopmyie

59



CH KP 53-01:2024

T 5 <1 (127)

IJIe Omax — HAMOOJIbILIEE PACTATUBAIOIICE HANIPSDKEHHE B PACYIETHOM CEYCHHH 3JIEMEHTA, BHIYUCICHHOE
10 CEYECHUIO HETTO 0e3 yueTa K03 (HUIIMEHTOB TMHAMUYHOCTH U Pp;

S — koadpdunmenT, npuHuMaeMsblii mo tadn. K.3.

DNeMeHThl, NpOBEpseMble Ha MPOYHOCTh C YYETOM XPYIKOTO pa3pylIeHHus, CIexyeT
IPOEKTUPOBATh C TPUMEHEHHWEM pEIICHUH, NMPH KOTOPBIX HE TpeOyeTcs YBEJINYMBATh IUIOLIAb
CEUYCHUS, yCTAHOBJIEHHYIO PaCUyeTOM COTJIACHO TPEOOBAHMSM pa3i.7 HACTOSIIMX HOPM.

13 Pacyer coeaMHeHMH CTAJbHBIX KOHCTPYKIMH

CBapHble coeluHEeHUs

13.1 Pacuer CBAPHLIX CTBIKOBBIX COC,I[I/IHCHI/Iﬁ Ha NCHTPAJIbHOC PACTAKCHUC WK CKATHC
CJIeayeT MpOrU3BOAUTH I1O q)opMlee
N

tIWRWy;/C

<1 (128)

rae  t— HanMeHbIIAs TONIIMHA COSIUHSAEMBIX 2JIEMEHTOB;

lw — pacyeTHast AnMHA [IBa, paBHAs MOJHOM €ro JJTMHE, YMEHBIICHHOW Ha 2, WK MOJTHOHN ero
JUIMHE B CIIy4ae BbIBOJIa KOHILIOB I1IBA 32 MIPENETBI CTHIKA.

IIpu pacyere CBapHBIX CTBIKOBBIX COEIMHEHUI DIIEMEHTOB KOHCTPYKIUH, PacCYMTAHHBIX
cormacho 1. 7.2, B popmyie (128) Bmecto Ruy cieayer npuauMaTh Rwy / yu.

13.2 CapHble COEAMHEHUS C YTIIOBBIMU IIBaMH NPH JAEWCTBUU MPOJOJIBHON U MONEPEYHOMN CHIT
CJIETyeT PacCUUTHIBATH Ha Cpe3 (YCIOBHBIN) IO IBYM ceUeHUsIM (puc.22):

7

—

Pucynok 22 — Cxema pac4eTHBIX CEUEHHI CBAPHOTO COEIUHEHUS C YTIOBBIM IIIBOM

1 — ceuenue Mo MeTaJLTy 1IBa; 2 — CEYCHUE 110 METAILTY TPAHMIIBI CTUTABIICHHS IO METAJUTY IIBa
(ceuenus 1)

N/(Br ke lw Rwtye) < 1 (129)

110 METAJUTy TPAHUIIBI CIUIABJICHHS (CeueHue 2)
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N/(Bz kf IW sz'Yc) <1 (130)

rae  lw— pacuerHas ajMHa 1IBa, IPUHUMAaeMasi MEHbIIE ero MOJHOM JUTHHBL Ha 10 MM;

L — KoaDPUITUEHTHI, TPUHUMAEMBIE TIPU CBapKE DJIEMEHTOB U3 CTAJIU:

¢ peienioM Tekydectu 10 530 H/mm? - 1o 1a6:m1.26;

C TpeenoM TekydecTH cBbime 530 H/MM? He3aBHCHMO OT BHIA CBApKH, MOJOKEHHUS IIBA U
IraMeTpa cBapouHoi npoBosoku S =0,7u = 1;

JUis yriaoBBIX IIBOB, pa3Mepbl KOTOPBIX YCTAHOBJIEHBI B COOTBETCTBMM C pacueToM, B 3ile-
MEHTaX U3 CTald C MpeneioM TekydecTd go 285 H/Mm? ciemyeT NpUMEHATH 3JIEKTPOIbI MM
CBapOYHYIO MPOBOJIOKY, /I KOTOPBIX PacyeTHbIE COMPOTUBIICHHUS CPE3y MO METAJLTy IIBa Rwf TOIKHBI
ObITh Oonee Rwz;, a mpu py4yHoil cBapke - He MeHee 4yeM B 1,1 pa3a mpeBbIIaTh pacyeTHBIE CO-
NPOTUBJICHUS CPE3y 10 METaJuly IpaHMIbI CIUIaBieHus: Ry, HO He mpeBblmaTh 3HauYeHUd Rw; G/ f; B
3JIeMEHTaX M3 CTAlU C MpelesioM TeKydecTd crbiure 285 H/MM? omyckaeTcst PUMEHSTh 31eKTPOIbI
WJINA CBAPOUYHYIO IIPOBOJIOKY, AJIS1 KOTOPBIX BBIIIOJIHSIETCS YCIOBUE

Rwz < Rwi £ Rwz Bz/ Bf

[Ipu BBIOOpE »SJIEKTPOAOB WM CBAPOYHOM TMPOBOJIOKU CJIEAYET YUYUTHIBATH TPYIIIHI
KOHCTPYKLHUH.

T abnuma?26
Bun cBapku npu ) onosKeHie Kondh- 3HaueHust KO3PPUIUEHTOB ff U [z IpU
JMaMeTpe CBapOYHOU KaTeTax IIBOB, MM
poBoJIoKH d, ymm tea Puument 3-8 ‘ 9-12 ‘ 14-16 18 u Gonee
B nogouky i 1,1 0,7
ABTOMaTHnueckas Jors 1,15 1,0
npu d =3-5 Huxuee i 1,1 0,9 0,7
o7 1,15 1,05 1,0
B nopouky Jili 0,9 0,8 0,7
ABTOMaTHuYecKass u iz 1,05 1,0
MOJTyaBTOMaTH4eC- Hwxnee, ropu- i 0,9 0,8 0,7
kast ipu d = 1,4-2 30HTAJILHOE, P 1,05 1,0
BEPTUKAIHHOE
Pyunas; B JIOJI0UKY, Jii
M0JTyaBTOMAaTHYEC- HW)KHEE, TOpHU- 0,7
Kas NIPOBOJIOKOH | 30HTAJIBHOE,
CIUTOIIHOTO CEYCHHS | BEPTHUKAIBHOE,
npu  d<l,4 WK | TOTONOYHOE pe
MOPOIIKOBOW MPOBO- 10
JTIOKOU

11 puMEe4YaHUC— 3HaueHH KO3(1)(1)I/IIII/I€HTOB COOTBETCTBYIOT HOPpMAJIbHBIM PEKUMOM CBApPKH.

13.3 Pacuer cBapHbBIX COEIUHEHUI C YIJIOBBIMHM IIBaMHM Ha AEMCTBME MOMEHTAa B INIOCKOCTH,
MEPIEHIUKYIISIPHON TUIOCKOCTU PACIIOIOKEHHUS IIBOB, CIEAYET MPOU3BOAUTH II0 JBYM CEUEHUSAM IIO

61



CH KP 53-01:2024

dbopmynam:
M0 MEeTaJlly 1IBa
M
—<1 (131)
Wf wa v c
10 METaJUTy TPAHMIIBI CTUIABIICHUS
M (132)
WZ RWZ 7/0

rae  Wf— MOMEHT COMPOTHUBIICHHS PACUETHOTO CEYEHHS 110 METaJLTy IIBa;

W; — 10 ke, o MeTauTy rpaHUILIbI CILIABICHHUS.

Pacyer cBapHBIX COEQUHEHHI C YIJIOBHIMU IIBAMHM Ha JCHCTBHE MOMEHTa B IUIOCKOCTH
PaCIOI0XKEHUS 3TUX IIBOB CJIEYeT IPOU3BOIUTH 110 ABYM CEUEHUSM M0 Popmyam:

10 METaJlly 1IBa

M x> +y? <1 (133)
(‘] fx +J fy)vafj/c

10 MCETAJIIIy I'paHULIbI CTIJIaBJICHUA

M
(‘] xt ‘]zy )szyc

rac fo u ny — MOMCHTBI MHCPUUH PACUCTHOI'O0 CCUCHUA 110 METAJIJTy IBA OTHOCHUTCIIBHO €I'0 I''TaBHBIX

JxXP+y? <1 (134)

ocel;

Jzx M1 Jzy — TO XKe, O MEeTaJuTy TPaHUIIbl CIIABICHUS;

X M Yy — KOOpJIMHAThl TOYKH IIBa, Hamboyiee yJaJeHHOW OT LEHTpa TSKECTH PACUETHOTO
CEYEHNs IBOB OTHOCUTENBHO INIABHBIX OCEH ITOrO CEUYEHUH.

13.4 CBapHble CTBIKOBBIE COEIMHEHMs, BBIIOJHEHHbIE 0€3 (U3MUECKOro KOHTPOJIsS KadyecTBa,
IpU OJHOBPEMEHHOM JIEWCTBUM B OJHOM M TOM JK€ CEUEHMM HOPMAaJIbHbIX M KacaTeJbHBIX
HaNpsDKEHUHM cienyeT mpoBepsaTh 1o ¢opmyne (29), B KOTOpol 3HaueHUs Ox, OyTxy U Ry criemyer
IIPUHUMATh COOTBETCTBEHHO:

Ox = Owx U Oy = Gwy — HOPMAJIbHBIE HAIIPSHKEHUS B CBAPHOM COEAMHEHMHM I10 JABYM B3aHMMHO
NEPIEHIUKYJISIPHBIM HaIlPaBJICHUSM;

Txy = Twxy — KacaTeJIbHOE HaIlpsDKEHHE B CBApHOM coequHeHnH; Ry = Ruy .

13.5 Ilpu pacuere cBapHBIX COEIUHEHHWI C YIJIOBBIMM IIBAaMU Ha OJHOBPEMEHHOE JIEHCTBUE
IPOJIOJILHOM M MONEPEYHOM CHIJI 1 MOMEHTA JOJKHBI ObITh BBIMOJIHEHB! YCIOBUS

T T

——<1m
R, R

2 <1 (135)
wz

TAC 7t U 7; — HAIPSKCHUSA B PACUCTHOM CCUCHUU COOTBCTCTBCHHO IO MCTAJUTY MIBAa U IO MCTAJLTY
TpaHUIbI CILUIABJICHUA, paBHBIC TCOMCTPUYCCKUM CyMMaM HaHpﬂ)I(eHHfI, BBI3bIBACMBIX HpO}IOJ’IBHOﬁ n
nonepeqHOﬁ CHJIaMHd 1 MOMCHTOM

BoarToBble coenuHeHus

13.6 B 601TOBBIX COEIMHEHUSX MPH IEHCTBUN NPO10JIbHON crutbl N, MpoXoaseil uepes ueHTp
TSOKECTH COCAMHEHUS, paclpeiesieHHe JTOH CHIIBI MeXay OonTaMu ClieAyeT NpPUHUMATh
PaBHOMEPHBIM.

13.7 Pacuetnoe ycunme Np, KOTOpoe MOXKET OBITh BOCHPHUHITO OJHUM OOJTOM, CIEIyeT
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OTpeAeIsATh o (hopmymam:

Ha cpe3

Nb = Rbc yb ANs (136)
Ha CMSITHE

N, =R, 7,d Dt (137)
Ha PaCTSHKCHHE

Nb = Rot Aon (138)

riae  Ros, Rop, Rot — pacueTHbie conpoTuBiieHHs OOITOBBIX COSIUHEHUI;
d — HapyXHBII IUAMETp CTepXKHS 0O0JTa;
A = 7n0%/4 — pacueTHas mNIOMANL CEUEHHs CTEPIKHS OONTA;
Apn — IUIOIAAb ceYeHHUs 001Ta HETTO;

Zt — HanMCHbIIAad CyMMapHas TOJIKWHA 3JICMCHTOB, CMUHACMBIX B OAHOM HaIlIPaBJICHUHU,

Ns — YHACJIO PACUETHBIX CPE30B OJTHOTO OOITA;

7o — KOO PHUIMEHT yCcIOBHA pabOThI COSMHEHUS, KOTOPBIN ClieayeT mpuHuMarh mo tadm. /1.2.

13.8 KonnuecTtBo N OOJTOB B COEIMHEHUHU NpU JAECUCTBUU MNpoAoibHOM cuibl N ciemyer
OTIpeeIsATh 1o hopmyrie

NN (139)

Ve N min
rae Nmin — MeHbIlIee U3 3HAYEHUI PACYETHOTO YCHJIMS JUIsl OJHOTO OO0JITa, BHIYMCICHHBIX COTJIACHO
TpeboBaHusAM 11.13.7 HACTOAIINX HOPM.

13.9 IIpu geiicTBUU HAa COEUHEHNE MOMEHTA, BBI3BIBAIOIIETO CABUT COEIMHIEMBIX 3JIEMEHTOB,
pacmpeseneHue yCuiInii Ha OONTHI cielyeT MPUHUMATh MPOMOPIMOHATBFHO PACCTOSIHUSAM OT LIEHTpa
TSYKECTH COEIMHEHHUS IO pacCMaTpUBaeMoro 0oTa.

13.10 bontel, paboTaroiiyue OJHOBPEMEHHO Ha Cpe3 U pacTsKEHUE, CIEAYeT IpOBEpSTh
OTIENbHO Ha cpe3 U pacTsbkeHue. bontel, paboTaromue Ha cpe3 OT OJHOBPEMEHHOIO JIEHCTBUS
MIPOJOJILHOM CHJIBI U MOMEHTA, CIIEAYET MPOBEPATH HAa PABHOJCHCTBYIOIIEE YCUIIHE.

13.11 B kpermyieHHsX OJHOrO »3JE€MEHTa K JpyromMy uepe3 MpOKIaJKd WM HHbIE
MIPOMEXKYTOYHBIE STIEMEHTHI, & TAK)KE B KPETIJICHHUSIX C OJIHOCTOPOHHEH HAKJIaJKOW KOJMYeCTBO OOJITOB
JOJKHO OBITh yBenn4yeHo mpoTuB pacuera Ha 10 %. [Ipu kpenneHusX BBICTYHAIOMIUX MOJOK YTOJIKOB
WM IIBEVIEPOB C TOMOIIBIO KOPOTHIIIEH KOJHMYECTBO OONTOB, MPUKPEIUISIONIMX OIHY U3 TOJOK
KOPOTBHIIIA, TOJDKHO OBITH YBETUYEHO MPOTHB pacuera Ha 50%.

COC[[I/IHCHI/[SI HA BBICOKOIIPOYHBIX 0oJaTax

13.12 CoenuHeHus: Ha BBICOKOMPOUYHBIX OOJTax CIEAyeT pPacCYUTHIBATH B IPENNOJIOKEHUU
neperayv ACUCTBYIOIIMX B CThIKAX M NPHUKPEIUICHUSAX YCHIUN Yepe3 TPEHUE, BO3HUKAIOIIEE I10
COIPUKACAIOUIMMCS TUIOCKOCTSIM COEIUHSIEMbIX 3JIEMEHTOB OT HATSDKEHHUS! BBHICOKOIPOUYHBIX OOJTOB.
IIpu 5TOM pacnpeneneHre NpoI0JbHON CHIIBI MEXTY OOITaMU ciielyeT IPUHUMATh PABHOMEPHBIM.

13.13 Pacuernoe ycumue Qph, KOTOpOE MOXKET OBITH BOCIPHHSITO KaXKIOW MOBEPXHOCTHIO
TPEHUSI COCTUHIEMBIX JIEMEHTOB, CTSHYTBIX OJHMM BBICOKOIPOUYHBIM OOJTOM, CIEAYEeT ONpPENesaTh
o ¢hopmyJe

R
Q,, = bhY bnH (140)
Vh

rac Ron — paCcdCTHOC COIMPOTHUBJICHUC PACTIKCHUIO BLICOKOIIPOYHOTO 60.HTa;
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1 — Kod(PUIMEeHT TpeHwusl, MPUHUMAEMbIN 110 Tab.27;

Yh — KO3 HUIUEHT HAJIEKHOCTH, PUHUMAEMbIH 110 Ta01.27;

Abpn — IIOIIAAL CEYeHUS 00JITa HETTO;

Yo — KO3(QUIMEHT yCIOBH pabOThl COCTUHEHHUS, 3aBUCALINIA OT KOoJMdecTBa N OOJTOB, HE
00XOTUMBIX JIJIsl BOCIIPUSITUSL PACICTHOTO YCUITUS, U IPUHIUMAEMBII PaBHBIM:

0,8 mpu n < 5;
0,9 mpu 5 <n < 10;
1,0 mpu n >10.
Taonuma?l7
Cnoco0 KoadduumeHTs! yh pu Harpy3Ke U npu
peryiu- Pa3HOCTH HOMHHAJIbHBIX JHAMETPOB
Koag- 9
Crioco6 00paboOTKH (OYHCTKH) pOBaHHUS (uLeHT OTBEPCTUH ¥ OOJITOB J, MM
COEIUHSAEMBIX TIOBEPXHOCTEH HaTsDKe- JTMHAMUYECKOH 1 JTMHAMUYECKOH U
TPCHUS 1 P L
HUS npu 0 = 3-6; npu o = 1,
00JITOB CTATHYCCKOM M MPH | CTATUYCCKOM U IIPH
0=>5-6 0=1-4
1 JlpoGemMeTHBIit UK IpodecTpyii- no M 0,58 1,35 1,12
HBI JIByX TIOBEpXHOCTEH 0e3 «o 0,58 1,20 1,02
KOHCEPBAIlMH
2 To xe, ¢ KOHCEepBalMEH MeTall- «M 0,50 1,35 1,12
JU3alMel  paclbUIeHHEM I[IMHKa «a 0,50 1,20 1,02
WJIN aTFOMUHUS
3 JIpoObi0 OJHOW MOBEPXHOCTH C «M | 0,50 1,35 1,12
KOHCEpBaIHei MTOJIMMEPHBIM «a 0,50 1,20 1,02
KIIeeM U TIOCHIIIKOH KapOOpyH
JIOBBIM TIOPOIIT KOM, CTaJbHBIMU
IIETKaMHU 0e3 KOHCEpPBAINH
JPYroy MMOBEPXHOCTH
4 T"azomnaMeHHBIN JIBYX- «M 0,42 1,35 1,12
MOBEpXHOCTEH O6€3 KOHCEepBAIUU «a 0,42 1,20 1,02
5 CranpHBIMH IMETKAMH JIBYX «M 0,35 1,35 1,17
MOBEpXHOCTEH O6€3 KOHCEepBAIUU «a 0,35 1,25 1,06
6 be3 06paboTku «M 0,25 1,70 1,30
«o 0,25 1,50 1,20
IIpumeuanus
1 CHOCO6 PEryjampoBaHus HATSKCHUA 60J'ITOB 100 M 03Ha4yacT peryjampoBaHue 1o MOMEHTY 3aKpy4uBaHUs, a 110 O -
1O YTy MOBOPOTA raiiku.
2 I[OHYCKaIOTCSI Apyruce CHOCO6LI 06pa6OTKI/I COCAUHACMBbBIX HOBerHOCTCﬁ, O6€CHG"II/IB3}OIIII/IG 3HAUYCHUSA
KO3(1)(1)I/IIII/I€HTOB TPpCHUS { HC HUXKC YKA3aHHBIX B Ta6J'II/IL[C.

KonndecTBO N BBICOKOMPOUYHBIX OONTOB B COCIWHEHWUU TPH JIEUCTBUU MPOJOIBHOM CHIIBI
CleyeT OMpeeNaTh mo Gpopmyme
L
Qbhkj/ c
rac k — KOJIMYECTBO HOBerHOCTeﬁ TpeHI/ISI COCOUHSICMBIX DJICMCHTOB.
HatspkeHne BICOKOTTPOYHOTO 00JITa CIeIyeT MPOU3BOAUTH OCEBBIM ycrumeM P = RphApn.
13.14 Pacdyer Ha TPOYHOCTH COCAMHSIEMBIX D3JEMEHTOB, OCIAOJEHHBIX OTBEPCTUSIMH IO

(141)

64



CH KP 53-01:2024

BBICOKOTIPOYHBIE OOJTHI, CJIEAYET BBITOIHATH C YUETOM TOTO, YTO MOJIOBUHA YCHIIUS, TPUXOSAIIETOCs
Ha KaXIbIH OONT, B pacCMaTpUBAEMOM CEUEHHUH YyiKe IepelaHa CuiiaMu TpeHus. [Ipu sToM mpoBepKy
OCJa0JIEHHBIX CEUEHHH ClIeAyeT MPOU3BOIUTD: MPH AMHAMUYECKUX HArpy3Kax - MO IJIOUIaU CEYCHUS
HETTO An, IPU CTAaTMYECKHX HArpy3Kax - Mo Iuiomaau cedenus opyrro 4 npu An > 0,85 A nubo no
ycnoHoi mmomanu Ac = 1,18 An mipu An < 0,85A.

CoenuHenus ¢ ppe3epoBAHHBIMHM TOPUAMHU

13.15 B coenuHeHUsIX 3I€MEHTOB ¢ ()pe3epoBaHHBIMHU TOpIIaMU (B CThIKax M 0a3ax KOJIOHH U
T.I.) CXKUMAIOUIYI0 CHJIy CIEQyeT CYMTaTh [OJHOCThIO Iepeaarolelics uepe3 Topisl. Bo
BHEILICHTPEHHO-C)KATBIX W  CXKATO-U3THOAEMBIX D3JIEMEHTAaX CBapHbIe IIBBI W OONTHI, BKIIOYAs
BBICOKOIIPOYHBIC, YKA3aHHBIX COCUHEHUN CIIEIyET PACCUMTHIBATh HA MAaKCUMAILHOE PAaCTITHBAIOIIEEe
YCHJIME OT JIEUCTBHSI MOMEHTA M MPOJOJILHON CUJIBI IPU HanboJiee HeOIaronpusTHOM UX COYETaHUH, a
Tak)Ke Ha CIIBUTAIOIIEE YCHIINE OT JCHCTBUS MONEPEYHON CUITBI.

IlosicHble coeIMHEHUS B COCTABHBIX 0aJKax

13.16 CapHble HIBBI U BBICOKOIPOYHbBIE OOJITHI, COCAUHSIONME CTEHKH U I0s5iCa COCTaBHBIX
JBYTaBPOBBIX OAJIOK, CIIEYyEeT PACCUUTHIBATH COTJIACHO Tabu. 28.

[Tpu oTcyTcTBHM pedep KECTKOCTH IS Mepeaadn OOJbIINX HETOABIKHBIX COCPEIOTOUCHHBIX
HArpy30K pacdeT MPHUKPEIUICHUS BEPXHErO I0sica CIEAYeT BBINOIHATH Kak s TOIBMKHOU
COCPEOTOYEHHOM HArpy3KH.

[Ipy mpuUIOXKEHUHM HEMOABMKHOW COCPEOTOUYEHHOW HArpy3kH K HIDKHEMY HosACy Oalku
CBapHbIe IIBbl M BBICOKOIPOYHBIE OONTHI, NPHUKPEIJIAIOIIME 3TOT TMOSC K CTEHKE, CIeAyeT
paccuuteiBath 1o opmyrnam (147)+(149) tabn. 28 He3aBUCHMO OT HalWuus pedep KECTKOCTH B
MecTax MPHIJIOKEHHSI IPY30B.

CBapHble TIOSICHBIC WIBBI, BBHIMOJIHEHHBIE C MPOBAapOM HA BCIO TOJNIIUHY CTEHKH, CIEIyeT
CUMTATh PABHOIPOYHBIMHU CO CTEHKOIA.

13.17 B 6ankax, ¢ COeIMHEHUAMH Ha BBICOKOIIPOYHBIX OONTAX ¢ MHOTOJIMCTOBBIMH MOSICHBIMU
MaKkeTaMHu, MPUKPETUICHHE KaKIOTO M3 JIMCTOB 32 MECTOM CBOETO TEOPETHUYECKOTO OOpbIBa CIEAYyeT
pacCYMTHIBATH HA MOJIOBUHY YCHIIUS, KOTOPOE MOXET OBITh BOCIIPUHSTO CEUYCHHEM JIUCTA.

[TpukpenyieHre KaxJI0ro JHMCTa Ha Y4acTKe MEXAy JIEHCTBUTENbHBIM MECTOM €ro oOphiBa M
MECTOM OOpbIBa MPEAbIAYILEro JHUCTa CIEAyeT PAacCUMTHhIBaTh Ha TOJHOE YCHIIHE, KOTOPOE MOXKET
OBbITh BOCIIPUHSATO CEYCHUEM JIUCTA.

Taonuma?28

Xapakrep Bun coenunenus dopmytbl Ui pacyeTa MOSICHBIX COSTMHEHUIH

Harpy3Ku B COCTaBHbBIX 0aKax
HenoxsrxHas VYTI0BBIE IIBBI: ABYCTOPOHHUE T/ (20ki Rwt yc) <1 (142)
OJIHOCTOPOHHHUE T/ (2B ki Rwzye) < 1 (143)
T/ (Brke Rw ye) <1 (144)
T/ (ﬂz kf szyc) < 1 (145)
BricokomnpouHbie 00ITHI aT/Quohkyc <1, (146)
ITonBmxHas YrnoBble HIBBI: 1BYCTOPOHHHUE /-I- 2 \2 /(2 B, kf R, 7, ) <1 (147)
JT2+V2 128k, R, 7, )<1 (148)
BeicokonpouHbie GOITHI avTZ+aV? /(Quky.)<1 (149)
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Oxkonuanue mabauywvt 28

Xapakrep Bun coenqunenus DopmyJibl 18 pacyeTa MOSICHBIX COSTMHEHUM
Harpy3ku B COCTaBHBIX Oasikax
O603HaUeHNs, TPUHATHIE B TA0.28:
S
T = Q— — CHIBHWTAIOIIEE IOSIC yCHWINE Ha CIWHHILY [UIMHBL, BBI3BIBAEMOE MOMepedHoi cmmoit Q, rme S —

CTaTUIEeCKUH MOMEHT OpYyTTO Mosca OaIKi OTHOCUTEIFHO HEHTpaTbHOI OCH;

F
V:7f

— JIaBJICHUE OT COCPEAOTOUEHHOro rpy3a F (s moaxpaHoOBBIX OAJIOK OT JaBlIeHUs! Kolieca KpaHa,
ef

MIpUHUMAaeMOoro 0e3 ko3¢ (HUIMeHTa AWHAMHYHOCTH), TOE Yt - KOA(POUIMEHT, NMPHHUMAEMBIN COTJIACHO TPeOOBaHISIM
HOPM TI0 Harpy3Kam W BO3ICHCTBUAM, lef — YCITOBHAS JUTHHA pacTIpe/ieNIeHUsI COCPEIOTOUCHHOTO TPy3a, IPUHAMAEMAsI 10
nn. 7.13 u 15.32 Hacrosmux HOPM,

o — K03 UIMECHT, MPUHUMAEMBIH MPU HATPY3KE MO BEPXHEMY MOsCY Oallkk, B KOTOPOW CTEHKa MPHCTPOTaHa K
BepxHeMy nosicy, a = 0,4, a Ipu OTCYTCTBUH MPUCTPOXKKK CTEHKH WITH [IPU HATPY3Ke 0 HIHKHEMY IOsCY o = 1;

a — 1ar rmosACHbIX BBICOKOIIPOYHBIX 6OJ'ITOB;

Qbh — pacyeTHOE yCHIIME OHOTO BRICOKOIIPOYHOT0 00JiTa, onpenenseMoe mo dhopmyie (140);

k — KOJIMYCCTBO HOBerHOCTeﬁ TpCHUA COCAUHACMBIX DJICMCHTOB.

14 OcHOBHBIE M0JI0KEHNSI 10 KOHCTPYMPOBAHMUIO 3JIEMEHTOB KOHCTPYKIIUI U
COOPYKeHH I

OcHOBHBIE TOJIOKEHU S

14.1 [lna yMmeHbIIEHUs HamnpspkeHUH W JgegopManuii, BO3HHMKAOIIUMX B KOHCTPYKLHSAX
BCIEACTBUE CEHCMMUYECKUX, KIMMATUYECKUX TEMIEPATYypHbIX BO3ACUCTBUH, B 3IaHUAX U
COOPYKEHMSIX, KaK IPaBHJIO, JOJDKHBI OBITh NMPEIyCMOTPEHBI TeMIEpaTypHbIE, aHTHCEHCMHUYECKUE
LIBbI, KOMIIEHCATOPBI U T. I., PACCTOSHUS MEXKJYy KOTOPBIMM JOJKHBI ONPENEIAThCA W3 pacdera Ha
JTaHHBIE BO3ACHCTBHS.

14.2 B xaxaoM OJoke KapKacHOIO 3JaHUS U COOPYXEHHs HEOOXOIMMO IpenycMaTpuBaTh
CaMOCTOSITENIbHYIO CHUCTEMY CBsI3€il, KOTOopas JOoJDKHA 0OecreyrBaTh MPOCTPAHCTBEHHYIO JKECTKOCTh
KapKaca B IIeJIOM, HaJUJIEXKAIlYI0 IPOYHOCTh U YCTOMYMBOCTh 3JIEMEHTOB KOHCTPYKIIUWA, BOCIIPUATHE U
pacripesielieHie TOPU3OHTAIbHBIX HArpy30K W BO3JEWCTBUM, YCIOBUS JUI HAJEKHOIO U YIAOOHOrO
BO3BE/ICHUS 3/IaHUsI U COOpY>KeHHsI. BBIOOP CXeMBbI U pacoioKeHHsl CBsI3e JOIKEH OCYIIECTBISAETCS
B 3aBHCHUMOCTH OT KOHCTPYKTHUBHOM CXEMBbl 3/IaHHMS U COOPYXKEHUs, YCJIOBHM HX JKCILIyaTalH,
rabapuTOoB, BUJOB Harpy30K U BO3AEHCTBUI U Ip.

14.3 T'ubKoCTh 3IEMEHTOB KOHCTPYKIMH, KaK MpPaBUiIO, HE JOJKHA MPEBBINIATh MPEAeTIbHbIX
3HAUEHUN [UIsl CXKAThIX M PACTSHYTHIX CTEpKHEHW, a Takke Uil IUJIaCTHHOK, OOpa3yroIInux
TOHKOCTEHHOE IIOIIEPEYHOE CEUCHHUE.

14.4 Jlns KoOMIIEHCAIlMM MPOTUOOB KOHCTPYKIMH MOKPBITUI M MEPEeKpHITHI J10MycKaeTcs
UCIOJIb30BaTh CTPOUTENBHBIA MOABbeM. B 3TOM cilyuyae mnpu NpoBepKe NpeAeNbHOro mporuda
HEOOXOMMO OmpeensieMblii W3 pacueTa BepTUKAJIbHBIH NPOrud yMEHbIIaTh Ha pa3Mmep
CTPOUTEIILHOIO ITOABEMA.

14.5 Tlpu npoeKTUPOBAHUM CTAJIBHBIX KOHCTPYKLHUI J0JDKHA OBITH MPEIyCMOTpEHa pa30uBKa
UX Ha OTNpPaBOYHBIE MAapKH C YYETOM XapaKTepUCTUK TPAaHCIOPTHBIX CpPeACTB (BHIA,
Ipy30MO0ABEMHOCTH, TIa0apuTOB), MEPHBIX JUIMH METaJUIONpPOKATa, HANpPSHKEHHOTO COCTOSHMSA
JIEMEHTOB M yJ00CTBa MOHTaxa. OTHpaBOYHBIE MApKHU OJHOTUIIHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB
JIOJKHBI OBITh, IO BO3MOKHOCTH, YHU(DUIIMPOBAHBHI.
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146 B xoHCTpyKuusX (OTHPaBOYHBIX MapKax) JOJDKHO IPUMEHATHCS MHUHUMAJIbHOE
BO3MOXXHO€ KOJIMYECTBO BHJOB M THUIIOPA3MEPOB IIPOKATa, KJIACCOB IPOYHOCTH CTalu (Mapok,
HauMEHOBAHMI1), CBAPOYHBIX MAaTEPUAJIOB U Pa3MEPOB KAaTETOB I1IBOB, KJIACCOB IIPOYHOCTH U TOUYHOCTHU
00JITOB, TMAMETPOB OTBEPCTHIA.

14.7 IIpn npOeKTUPOBAHUM Pa3MEPhI CTEHOK U MOSICOB COCTABHBIX CEYEHUU U APYTUX JETaICH
KOHCTpYKIMH ((pacoHOK, pedep KECTKOCTH, COEAMHUTENIBHBIX IPOKIAJOK M JAp.) AOJDKHBI, IO
BO3MO>XHOCTH, HA3HAYaTbCS ¢ yYETOM CTaHJAPTHBIX Pa3MEPOB JIUCTOBOIO IIPOKATA; JETAIU, UMEIOIINE
OJM3KKE pa3Mepbl, JOJDKHBI ObITh, 10 BO3MOKHOCTH, YHU(DULIUPOBAHBI.

14.8 Ilpu nNpoeKTHpOBaHUHU, B ciydae HEOOXOJUMOCTH, IOJDKHBI ObITh IPEAYCMOTPEHBI
MOHTA)KHbIE ~ COEIMHEHHUs  (KOMIIEHCATOpbl U JpyI'HWe€  KOHCTPYKTHUBHBIE  MEPOIPHSATHS),
oOecrieunBaromue TpeOyeMblid ypOBEHb COOMPAEMOCTH KOHCTPYKLIMH M HEOOXOIUMYIO TOYHOCTH
TFE€OMETPUUYECKUX ITAPAMETPOB COOPYKEHHUS.

14.9 OrnpaBouyHble MapKH MPOCTPAHCTBEHHBIX PEILIETYATHIX KOHCTPYKIUM (CKBO3HBIX KOJIOHH,
OIop, MauT M JAp.), KaK MPaBUJIO, JIOJKHBI OBITh YKpEIUIEHBl auadparMaMi, pacloyioOKEHHBIMU Yy
KOHIIOB 3JIeMeHTa. J{71s1 o6ecrieueHus: COXpaHHOCTH KOHCTPYKIMN IPU TPAHCIIOPTUPOBAHUM, XPAaHEHUHU
Y BO3BEJCHUH JIOIYCKAETCS YKPEIUIEHUE UX OTIEIBbHBIMU CTEPKHIMM.

14.10 PacueHTpoBKa OcCEil 3J€MEHTOB B y3JlaX pELIETYAThIX KOHCTPYKIUN [OJKHA OBITh
MUHUMAaJIbHON C Y4ETOM MPUHUMAEMBIX KOHCTPYKTHUBHBIX PELICHUH.

14.11 Pa3mepbl cBapHbIX COCTaBHBIX CEUEHUN JIOJDKHBl HA3HA4aTbCsi C y4YETOM
TEXHOJIOTUYECKMX OTPaHUYEHUN CBAapOYHOI'O IPOLIECCa, BO3MOXKHBIX CBapOYHBIX JAedopmanuii u
YCJIIOBUH IIPABKH.

14.12 Hecymue KOHCTPYKLIMH, KOTOPbIE MOTYT IOABEPraThCsl BO3ACHCTBUIO PacILIaBIEHHOIO
MeTajula, Jy4YMCTOW MM KOHBEKIIMOHHOM TEIUIOThI, OrHA M T.N., JOJDKHBI OBITh 3allUIIEHBI
OOJIMLIOBKAMH, OTPaKAAIONMMH CTEHKAaMH M3 OTHEYNOPHOr0 KHMpIHYa MM >KapoyNopHOro OeToHa,
METANINYECKMMU dKpaHaMH U T.II.

14.13 Ilpu mnpOEKTHUPOBAHMM CBAPHBIX KOHCTPYKIUN JOJKHBI OBITH IPEAyCMOTPEHBI
KOHCTPYKTHUBHBIE pEIIEHMs, O0O0ECleUMBAIOUINE CHMKEHHE BPEIHOTO BIMSHUS  CBAapOYHBIX
nepopMauii ¥ HaNpsHKEHUH U yMEHbIIEHNE KOHIIEHTPAlluU HapsbkeHuH (¢ Hanbosiee paBHOMEPHBIM
pacnpe/ielieHueM HaIpsDKEHUM B 3JEMEHTax U JeTaliax, 0e3 BXOJAAIIUX YIJIOB, PE3KHX IepenaaoB
CEUEHHUsl M JIPYTrUX KOHIEHTPATOPOB HAIPSDKEHMI), a TaKXKe JOJKHBI cOONIoAaThesl TpeOOoBaHUsS IO
B3aMMHOMY PpAacCHOJOXKEHUIO IIBOB, MO OOECHEeYeHHI0 MpoBapa M MPUMEHEHHIO MHUHUMAJbHBIX
pa3MepoB IIBOB.

CBapHble coOeIUHEeHU S

14.14 Ilpu mNPOEKTUPOBAHWUW CBAPHBIX COCTUHEHUNU HEOOXOIUMO: COOI0/IaTh TPeOOBaHUS
CTaH/IapTOB U JIPYIHX JOKYMEHTOB Ha KOHCTPYKIIMIO CBApHBIX COECJUHEHHI; MPUHUMATh, BO3MOXKHO,
MEHbIIIee KOJIMYECTBO CBApHBIX IIBOB; MpeAycMaTpuBaTh NpuUMeHeHHe 3P EKTHBHBIX CHOCOOOB
CBapKM M CBapOYHbIX MaTepHaJiOB; MpeaycMaTpUBaTh  PACHOJIOKEHUE CBAPHBIX  IIIBOB,
obecrieunBaroniee CBOOOAHBIM JOCTYN K HHM, YA0OCTBO CBapoOYHbIX pabOT M BO3MOXKHOCTh
HEOOXOMMOTO0 KOHTPOJIS KadecTBa CBApHBIX COCAMHEHUH; yka3piBaTh B ueprexxax KM um KM/]
CBapHBIE COEIMHEHUS, KaYeCTBO KOTOPBIX HEOOXOAMMO MPOBEPUTH C HCIIOJIb30BAaHHEM (U3NUECKUX
METOA0B KOHTPOJIS.

14.15 Pa3mepsl 1 popMy CBapHBIX YIJIOBBIX IIBOB CJIEAYET MPUHUMATH C YUYETOM CIIEAYIOIINX
YCIIOBUM:
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a) KaTeThl YIJOBBIX HIBOB Ki moyoKHBI ObITh He Oonee 1,2t, rae t - HaMMeHbIIAs TOJIIMHA
COEIMHSAEMBIX JIEMEHTOB; KaTeT IIBa, HAJIOKEHHOIO Ha 3aKPYIVIEHHYI0 KPOMKY (PaCOHHOTO IIpoKaTa
TOJIIMHOM t, Kak MpaBWIO, HE OJHKEH IpeBbimaTh 0,9t;

0) KaTeThl YIJIOBBIX IIBOB Kf CIeyeT MPUHUMATH 110 pacyeTy, HO He MEHEe, YeM yKa3aHHBI B
Tabm. 29;

B) pacyeTHas JJTMHA YTJIOBOTO CBApHOTO IIBA JIOJDKHA OBITh He MeHee 4Kr 1 He meHee 40 mv;

r) pacueTHas JuiMHa (HJIAHTOBOTO IIBa JO/DKHA ObITh He Oomee  85ki fr (B - xoadduiueHr,
NpPUHUMAEeMbI 10 Tab61.26), 3a HWCKIIOYCHHEM IIBOB, B KOTOPBIX YCHIJIE JIEHCTBYET HAa BCEM
IPOTSKEHUH 111Ba;

1) pa3Mep HaxJEeCTKH JOJDKEH ObITh HE MeHee IISITH TOJIIMH Haubojiee TOHKOro M3
CBapUBAEMbIX JIEMEHTOB;

€) COOTHOILEHUS pa3MEepOB KATETOB YIJVIOBBIX LIBOB CIIEAYET NMPUHMMATh, Kak mpaBuio, 1:1.
[Ipr pa3HBIX TONIIMHAX CBAapUBAEMBIX SJIEMEHTOB JONYCKAETCSl MPUHAMATh MIBBI C HEPAaBHBIMHU
KaTeTaMu, MPH 3TOM KaTeT, MPUMBIKAIONINA K 00Jiee TOHKOMY 3JIEMEHTY, JOJDKEH COOTBETCTBOBATH
TpeboBanusM 11.14.15, a, a MpUMBIKAIOIIHIA K 00JIee TOJICTOMY JIEMEHTY TpeOoBaHusM 11. 14.15, 6;

) B KOHCTPYKIHUSAX, BOCHPUHUMAIOIINX IMHAMUYECKHAE U BUOPAIIIOHHBIC HArPy3KH, YTIIOBEIC
IIBBI CJIEAYET BBIIIOJIHATH C IUIABHBIM M1EPEX0JJOM K OCHOBHOMY METAJIIIy NPU 0OOCHOBAaHUU PacyeToM
Ha yCTaJIOCTh MM HA IIPOYHOCTh C YUETOM XPYIKOTO pa3pylIeHusl.

14.16 JInsa npukpemieHus pedep *KEeCTKOCTH, JuadparM M IHOSCOB CBAapHBIX JIBYTAaBPOB IO
nm. 9.2, 9.3, 15.9, 15.23 u koHCTpyKUMiA rpynnbl 4 JOIMYCKAeTCsl IPUMEHATh OJJHOCTOPOHHUE YTJIOBBIE
IIBBI, KATEThl KOTOPBIX Kf ClleyeT mpuHUMATh MO pacueTy, HO He MeHee YKa3aHHbIX B Ta0. 29.

[TpumMeHeHne ATUX OAHOCTOPOHHUX YTIIOBBIX IIIBOB HE JOMYCKAETCS B KOHCTPYKITHSX:

rpymisl |;

SKCITyaTUPYEMBIX B CpEIHEArpeCCUBHOM M CHUJIBHOArPECCUBHOM cpenax (kiaccuukanus -
COIJIACHO HOPMaM IO 3alUTe CTPOUTENIbHBIX KOHCTPYKIUI OT KOPPO3HH).

14.17 Jlna pacyeTHbIX M KOHCTPYKTUBHBIX YIJIOBBIX IIBOB B MPOEKTE JOJDKHBI OBITh YKa3aHbI
BUJ CBAPKH, JIEKTPObI MJIU CBAPOYHAS IPOBOJIOKA, OJIOKEHHUE 111BA TIPU CBApKe.

14.18 CBapHble CTBIKOBbIE COEIMHEHU JIUCTOBBIX JIeTallel clieyeT, KaK MPaBUJIO, BBIIOIHSTh
NPSMBIMHA C TIOJHBIM TPOBAPOM M C NMPUMEHEHUEM BBIBOJHBIX IUIAHOK. B MOHTa)KHBIX YCIOBHSAX
JIOTIYCKaeTCsl OAHOCTOPOHHSISI CBapKa C IMOJBAPKOM KOpHS IIBa M CBapKa Ha OCTAIOLIEHCsS CTanbHOU
MOJIKJIAJIKE.

[TpuMeHeHne PEePBIBUCTHIX IIBOB, & TAKXKE JIEKTPO3AKICTIOK, BHITTIOTHIEMbIX PYYHOH CBapKOM
C MpeBapUTEIbHBIM CBEPIIEHUEM OTBEPCTHIl, TOMYCKAETCS TOJIBKO B KOHCTPYKIUSAX MPYIIIBI 4.

Tabnauma?29
Hpenen MuHHUMAaTBHBIC KaTeThI IBOB Kf, MM, TIPH TOJIIINHE
Bun TEKy4eCTH
Bun cBapku 0oJ1ee TOJICTOrO U3 CBApPUBAEMBIX DJIEMEHTOB t, MM
COCTMHCHUS cTaJu,
H/mm? 4-5 | 6-10 | 11-16 | 17-22 | 23-32|33-40| 41-80
TaBpoBoe c Pyunas 1o 430 4 5 6 7 8 9 10
JBYCTOPOHHUM cB. 430 o
¥ YIJIOBBIMH 530 5 6 7 8 9 10 12
IBaMH, ABTOMaTHueC- 10 430 3 4 5 6 7 8 9
HaxnecrouHoe | xag wm momy- | cB. 430 o
1 yrJI0BOC aBTOMaTH4ec- 530 4 5 6 7 8 9 10
Kast
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Oxonuanue mabauywol 29

[Ipenen
MuHMMaJIbHBIC KaTETHI IBOB Kf, MM, IIPH TOJIIIHHE
Bun TEKYy4EeCTH
Bun cBapku 0oJIee TOJICTOTO U3 CBAPUBAEMBIX MJIIEMEHTOB t, MM
COCIMHCHUS cTay,
H/vm? 4-5 | 6-10 | 11-16 | 17-22 | 23-32|33-40 | 41-80
TaBpoBoe ¢ | Pyunas 5) 6 7 8 9 10 12
ABYCTOPOHUMH | ABTOMATH-
TJIOBBIMU MIBA- | yeckas u 0380
MU MOJTyaBTOMa- A 4 5 6 7 8 9 10
THYECKas

IIpumMeuanus

1 B KOHCTpYKIMSAX M3 CTAlM C HpeienoM TeKyuecTu cBbiiie 530 H/MM?, a Takxke M3 BceX cTajieil mpM TONIIMHE
37eMeHTOB cBbimie 80 MM MUHHMMalbHbIE KaTeThl YITIOBBIX IIBOB IPUHUMAIOTCSA II0 CIEIHAIBHBIM TEXHHYECKHM
YCIIOBUSAM.

2 B KOHCTpYKIMSX TrpymIibl 4 MUHUMAIIbHbIE KaTeThl OJIHOCTOPOHHUX YIJIOBBIX IIBOB CJIEAYET yMEHbIIATh Ha 1 MM
MIPY TOJIIMHE CBAPUBACMBIX NIEMEHTOB 10 40 MM BKJIFOYUTENBHO U Ha 2 MM — IIPH TOJIIIMHE JIEMEHTOB CBhIIE 40 MM.

BboaToBble coenuHeHus

14.19 Ilpu npoexkTupoBaHUU OONTOBBIX COEAUHEHUI HEOOXOAUMO:

000OCHOBaHHO TPUHUMATH KJACC TOYHOCTH OOJNTOB; NPUHUMATh, BO3MOXHO, MEHBIIEE
KOJINYECTBO OOJTOB B COEMHEHUH; COOII0AATh TPeOOBAHUS CTAaHAAPTOB U CTPOUTENBHBIX MPAaBHII 10
PAacIIONIOKEHUIO OTBEPCTHH 111 OOJITOB; B CTBHIKAX M y3Jax OONTHI pa3Mellarh, Kak IMPaBUJIO, HA
MUHHMAaJIBHBIX PACCTOSHUAX; 0OecrneunBaTh yA0OCTBO MOCTAHOBKU OOJITOB M 3aKpy4YHBaHHUsS raek (B
T.4. C IOMOUIbIO MEXAaHU3UPOBAHHOTO HHCTPYMEHTA), a TAKXKe BO3MOXKHOCTh HEOOX0IUMOTO KOHTPOJIS
KauecTBa OOJITOBBIX COEAMHEHM; B PACUETHBIX COCJUHEHHSX, KPOME KpPEIJIEHUS BTOPOCTENEHHBIX
3JIEMEHTOB, NpeAyCcMaTpUBaTh MEPbl IPOTUB CAMOOTBUHUYMBAHHUS TackK.

1420 IlpumeHeHHEe KOMOMHHPOBAHHBIX COEIUHEHWH, B KOTOPBIX YacThb YCHJIUHU
BOCIPUHHUMAETCS CBAPHBIMHU 1LIBAMH, a YaCTh - OOJITaMU, HE JOITyCKAeTCsl.

1421 Tlpu npoexkTHpoBaHUM (PPUKLIMOHHBIX COEAMHEHUH HEoOXoauMo: CcoOJII0/1aTh
TpeOOBaHUS CTAaHAAPTOB IO NPHUMEHEHHIO TAaKUX COEAMHEHUH, Ha3HAuUEHHUIO TUaMeTpoB OOJTOB U
OTBEPCTUH Ui HUX, PACHOJOKEHUIO OTBEPCTHH, 00pabOTKE W KOHCEepBAILlMM COEAMHAEMBIX
MOBEPXHOCTEH M JAp.; obOecneyuBaThb CBOOOAHBIM JOCTYH M YJOOCTBO YCTaHOBKM OOJTOB U
3aKpyYMBaHMs TaeK, a TakXKe BO3MOXHOCTb HEOOXOJMMOIO KOHTPOJS KadecTBa (PPUKIIMOHHBIX
COCIUHECHHM.

14.22 bontsl Knacca TOYHOCTH A CIeAyeT IPUMEHSATh Il COCINHEHNN, B KOTOPBIX OTBEPCTHUSA
MIPOCBEPJIEHBI HAa MPOEKTHBIM TuamMeTp B COOpaHHBIX dJIeMEHTaX JIMOO MO KOHAYKTOpaMm B OTAEIbHBIX
3JIEMEHTaX M JETajsiX, MPOCBEPICHBI UM MPOJABICHbl HA MEHBIIUI JUAMETP B OTAENbHBIX JIETANIIX C
MOCJIeIyIOIUM paccBEepIMBaHUEM J0 NMPOEKTHOTO AUaMETpa B COOpaHHBIX AyieMeHTax. bonTel kinacca
ToyHoctTdk B m C B MHOroOONTOBBIX COEJUHEHUSAX CJIEAYeT NPUMEHATh IS KOHCTPYKIHH,
M3TOTOBIIAEMBIX M3 CTAI C PEeoM TeKydectu 10 380 H/mm?,

14.23 bontsl, uMerOIIME MO JAJIMHE HEHAPE3AHHON YaCcTU YYaCTKH C PA3IMUYHBIMU IHaMETPAMH,
HE JIONyCKaeTCs MPUMEHSITh B COSMHEHUSAX, B KOTOPBIX 3TH OONTHI paboTaroT Ha cpe3. Pe3nba Ooinra,
BOCIIPMHMMAIOLIETO CIBUTaIOIee yCUIME, HE JIOJDKHA HAXOAWUThCS HA INIyOuHe OoJiee MOJOBUHBI
TOJIIIIMHBI IEMEHTA, IPUJIETAIONIETr0 K raiike, WM CBBIIIE 5 MM, KpOME CTPYKTYPHBIX KOHCTPYKIIHH,
OIIOp JIMHUM 3JEKTpoNepeauyd U OTKPBITBIX PacHpeAeIUTEIbHbIX YCTPONCTB M JIMHUM KOHTAKTHBIX
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ceTel TpaHCIopTa, I/ie pe3b0a T0HKHA HaXOIUThCS BHE TTAKETa COSAMHSIEMBIX 3JIEMEHTOB.

14.24 BonTsl (B TOM YHCII€ BBICOKOIIPOYHBIE) CIIEYET pa3MeliaTh B COOTBETCTBHH ¢ Tab. 30.

CoenuHuTeNbHBIE OONTHI JOJDKHBI  pa3MemiaThCs, KaK MpPaBUIO, HAa MAaKCHMAJbHBIX
pPAcCTOSIHUAX; B CTBIKAX W y3JIax CIEAYyeT pa3Memarh OONThl Ha MUHUMAIBHBIX paccTosHusX. [Ipu
pa3MenieHny O0JITOB B MIAXMATHOM MOPSIIKE PACCTOSHUE MEXIY UX IICHTPAMU BIOJb YCHIIUS CIEAYET
npuHUMaTh He MeHee a + 1,5d,
IIE  a— PacCTOSIHUE MEXKIY PsiIaMU MOTEPEK yCHITHS,

d — nuamerp oTBepcTHs 11 OOJITA.

[Ipu TakoMm pa3MelIeHHH CEYCHUE 3JeMEHTa Ap ONMpEAeNsieTCs C Y4YeTOM OCIaOJeHHS ero
OTBEPCTHUSMH, PACTIOJIOKEHHBIMHU TOJIBKO B OJJHOM CEYCHUH MONEPEK YCHITHSA (HE TIO «3UT3ary»).

Taonuma 30

Paccrosiaus npu
XapakTeprucTHKa pacCTOSHUSA
pa3MenieHnu 00JITOB

1 PaccrosiHus MeXy HEHTpaMH OOJITOB B JIFOOOM HaIlpaBJICHUU:

a) MUHUMaJIbHOE 2,5dY

0) MakCMMaJlbHOE€ B KpaWHUX psAAaxX NPU OTCYTCTBUU OKANMIISIOIIMX

YIOJIKOB IIPU PACTSKEHUU U CIKATHH 8d mim 12t

B) MakCUMaJIbHOE B CpPEAHMX psJiaX, a TaKXKe B KpalHUX psaaax Ipu
HAJINYMH OKaMMJISIOIINX YTOJIKOB!

IIPU PacTSKEHNUN 16d umm 24t
IPH CXKATHH 12d nnm 18t
2 PaccrostHus OT LieHTpa 00JITa 10 Kpasi 3J1eMeHTa:
a) MUHIMAJIbHOE BJIOJIb YCHITUS 2d
0) TO e, MONepeK yCUIINS:
pU 00PE3HBIX KPOMKAX 1,5d
«TIPOKATHBIX 1,2d
B) MaKCUMaJIbHOE 4d um 8t
I') MMUHHMAaJIbHOE /Il BBICOKONPOYHBIX OOJTOB MpH JHOO0H KpOMKe U 1,3d

JIF0O00M HaIlpaBJICHHUU yCUIINA
)

B coemuHSAEMBIX 3eMEHTaX M3 CTAald C MpedelaoM TeKydectu cBbime 380 H/mm?
MHHAMAIILHOE PACCTOSHHUE MEXTy OOJNTaMH ClieyeT IPUHUMATh paBHbIM 3d.

O6o3Hauenus, npuHATHIE B Ta0I. 30:

d — mmameTp oTBepcTHUs IS OOITA;

t — TonmuHAa HanbOJIee TOHKOTO HAPYKHOTO JJIEMEHTA.

Ilpumeuanue— B coenunseMbIX dIeMEHTaX U3 CTAaIU C IpejaeoM Tekydect a0 380 H/mMm? gomyckaeTcs
YMEHBIIICHHE PACCTOSHHUsI OT LEHTpa 0oJTa M0 Kpas 3JEMEHTa BIOJb YCHIIMS U MUHHMAJIBHOTO PACCTOSHHS MEXKITY
eHTpaMu OOJITOB B CIydasx pacueTa C y4eTOM COOTBETCTBYIOIUX KO3(PPHUIMEHTOB yCIOBUH pabOTHl COETMHEHUN

cormacuo . 13.7 m 17.12.

[Ipu mpuKpenyieHnH yrojka OJHOM IOJIKOM OTBepcTHE, Haubojee yNaJeHHOE OT ero KOHIIA,
CJIeZlyeT pa3MellaTh Ha pUcKe, OrKaiieit K 00yIIKy.
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15 lonmosHuTeIbHBbIC TPEOOBAHUSA IO NMPOCKTHPOBAHUIO Pa3/IMYHBIX BUIOB
30aHUN U COOPYKEHUM

IIporun0b1 U NepemMenieHUs 3J1eMEHTOB KOHCTPYKIUIA

15.1 [TporuOs! 1 nepeMenieHus 3IeMEHTOB KOHCTPYKIIMM HE TOJIKHBI TPEBBIIATH NPEeIbHBIX
3HaYEHUH, YCTAHOBJICHHBIX HOPMAMH 10 HArpy3KaM U BO3JIEHCTBUSIM.

Paccrosinna MEXKIY TEMIIEPATYPHBIMU LHIBAMHA

15.2 HauOonplme paccTOSTHUS MEXAy TEMIEpaTypHbIMM IIBAMHM CTaJbHBIX KapKacoB
OJTHOSTAKHBIX 37aHUN U COOpPYKEHUIl clieayeT mpuHUMaTh coryiacHo Tabn. 31. Ilpu mpeBblmeHun
Oonee yeM Ha 5 % ykazaHHBIX B Ta0Js. 31 paccTosHUI, a TaKKe NPU yBEIUUYEHUH KECTKOCTU KapKaca
CTEHaMH WJIM JPYT'MMH KOHCTPYKLIMSMH B pacueTe CcleAyeT YUYHUTbIBaThb KJIMMaTHYECKUe
TeMIlepaTypHble BO3JCHCTBUS, HEYNpYyTrue JeGOopMaluu KOHCTPYKIUI U OAATIAMBOCTh Y3JIOB.

Taonuma3l
Haubonbiume paccrosiHus, M
. MEX1y TEMIIEPATYPHBIMU IIIBAMHA OT TEMIIEPATYPHOTO IIIBa
XapakTepucTrKa 3JJaHui 1 Ay patyp patyp
. WJIM TOPIIA 3/IaHUS IO OCH
COOPYXKCHUH 10 JUIMHE OJIOKa 0 IHUPUHE . . .
Onkaiiiiell BepTHKAIBHON
(BIOIIb 37aHMSA) 010Ka
CBSI3U
OTtammBaeMble 3JaHUS 230 150 90
HeortaminBaeMble 3m0aHus U
ropsiuue Hexu 200 120 75
OTKpBITBIE ACTaKAIBI 130 - 50

Ilpumeuanue — [lpy HATHIUE MEKIY TEMICPATyPHBIMH LIBAMH 3JaHHS WIH COOPYXKEHUS JBYX
BEPTHKAJBHBIX CBSI3eH PACCTOSHHUE MEXIY TOCISIHHUMHU B OCSX HE JODKHO HpeBbInarh [yt 3panuil - 40-50 M u amst
OTKPBITBIX dcTakan - 25-30 m.

@DepMBbI H CTPYKTYPHBIE IVIMTHI NOKPBLITHH

15.3 Ocu crepxHeil (pepM U CTPYKTYpHBIX IUIMT (Janee CTPYKTYp) HOJDKHBI OBITh, Kak
IIpaBWJIO, LIEHTPUPOBAHBI BO BCEX y3i1ax. LleHTpupoBaHue cTepKHEN cleayeT IPOU3BOJUTh B CBAPHBIX
depmax MO LEHTpaM TSKECTH CEYEHHH (C OKpYIJIEHHEeM J0 5 MM), a B OOJTOBBIX — IO pUCKAM
YroiKoB, OmmxaiimuM Kk oOymky. CwmemieHue oceil moscoB (epM IpH H3MEHEHHWU CEYeHH
JIOMYCKaeTCsl He YYUTHIBATh, €CIIM OHO He MpeBbImaeT 1,5 % BbICOTHI Mosica MeHblIero cedenus. [1pu
HaJIMYUU SKCLEHTPUCUTETOB B y3J1aX 3JEMEHTHI (hepM U CTPYKTYp CIIEYeT PacCuMThIBaTh C yYETOM
COOTBETCTBYIOIIMX H3rHOAIOMMUX MOMEHTOB. [Ipu mpuiokeHHMHM Harpy3ok BHE Y3JI0B (hepMbl mosica
JIOJDKHBI OBITH pACCYMTAHBI HA COBMECTHOE JICHCTBHE MPOJIOJIBHBIX YCHINHN U M3rH0Ar0IIUX MOMEHTOB.

15.4 Tlpu nponerax (epM MOKPHITUN CBBIIIE 36 M CleayeT MpeaycMaTpuBaTh CTPOUTEIbHBIN
MOJbEM, DaBHBIM MPOrudy OT MOCTOSIHHON M JUIMTENbHOW HAarpy3ok. lIpum TIIOCKHX KpOBIISX
CTPOMTEIIBHBIA MOABEM CIEAYET MPENyCMaTpPUBaTh HE3aBUCUMO OT BEJIMYMHBI IIPOJIETA, IPUHUMAS €r0
PaBHBIM TIPOTUOY OT CyMMapHOW HOPMAaTHBHOM Harpy3kw mitoc 1/200 mporera.

15.5 Tlpu pacuere ¢gep™m C PIEMEHTaAMH W3 YTOJIKOB WJIM TaBPOB COCAMHECHHS JJIEMEHTOB B
y371ax ¢epM JoIMycKaeTcs MpUHUMAaTh IapHUpHbIMU. [Ipu nByTaBpoBBIX, H-00pa3HbIX M TpyOuaThIX
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CEUEHHUAX BJIEMEHTOB pacyeT ¢epM MO MIAPHUPHON CXeMe JOMYCKaeTCsl, KOr/la OTHOIIEHHUE BBICOTHI
CeUYCHHUS K JUIMHE 3JIeMeHTOB He mpesbimaer 1/10. [Ipu mpeBblllIeHMH STHUX OTHOIICHUH CIEIyeT
YUUTHIBaTh JOMOJHUTENbHbIE HW3rHOalolue MOMEHThI B JJIEMEHTaX OT ECTKOCTH Y3JIOB. YueT
KECTKOCTH Y3JI0B B (pepMax pasperraercsi Iporu3BOAUTh MPHUOIMKEHHBIMA METOJIaMH; OCEBbIC YCUIIHS
JIOITyCKAETCs ONPEEIATh 10 MAPHUPHOH cXeMe.

15.6 PaccrosiHue MexIy KpasMH DJIEMEHTOB PEIIETKH W IOosica B y3JaX CBAapHBIX (epM C
dacoHKamu cleayeT MpuHUMaTh He MeHee a = 6 t -20 mm, HO He Oonee 80 MM (31ech t — TonmmMHA
daconku, Mm).

Mexy TOpUAMH CTBIKYEMBIX 3JEMEHTOB TMOSCOB (epM, NEpeKphIBAEMbIX HaKJIaJKaMH,
CJIeTyeT OCTaBIIATh 3a30p He MeHee 10 MM, a 30HY Ha PacCTOSIHUM 25 MM C KaKJOW CTOPOHBI OT OCU
CTBIKa — HE BapUTh.

CBapHbI€ 1IBbI, TPUKPETUISIONIUE FIEMEHThI PeleTK GepMbl K (pacOHKaM, CIIeAYeT BHIBOAUTH
Ha TOpeEll 3JIEMEHTa Ha IJIUHY He MeHee 20 MM.

15.7 B y3nax ¢epm c mosicaMu W3 TaBpOB, ABYTAaBPOB M OIMHOYHBIX YTOJIKOB KpPEIUICHHE
(acoHOK K TOJKaM MOSICOB BCTHIK CIIEAYET OCYLIECTBISATH C MPOBAPOM Ha BCIO TONHIMHY (hacoHkH. B
KOHCTPYKLHUSX TPYHIBI 1, a TakKe SKCIUTyaTUPYEMBIX B pallOHaX MPH PaCUETHBIX TeMIepaTypax HIDKE
munyc 40°C npuMbIKaHue Y3JI0BbIX (PaCOHOK K IMOsicaM clieAyeT BBIMOIHITH coraacHo m.7 tadmn. JI.1.

15.8 Ilpu pacuere y31m0B (pepM co cTepKHSAMU TpyO4yaTOro W JBYTaBPOBOTO CEUCHUS H
MPUKPEIJICHUEM 3JIEMEHTOB PEIIeTKH HEMOCPEACTBEHHO K mosicy (0e3 gacoHOK) ciieqyeT MpoBepsTh
HECYIIYIO CIIOCOOHOCTb:

CTEHKH TMOsica TIPU MECTHOM H3Tu0Oe (TMPOJABIMBAaHUU) B MECTAaX NPUMBIKAHHUS DJIEMEHTOB
pelIeTKH (Il KPYTIIbIX M IPSIMOYTOJIbHBIX TPYO);

OOKOBOW CTEHKM TIOsica B MECTE€ TMPHUMBIKAHUS CXKATOTO JJIEMEHTa pemeTkd (s
MPSIMOYTOJIBHBIX TPYO);

TMIOJIOK T0sica Ha OTTUO (7151 IByTaBPOBOI'O CEYECHHUS);

CTEHKH Iosica (JUIs IByTaBPOBOI'O CEUEHUs); JIEMEHTOB PEILIETKH B CEYCHUH, PUMBIKAIOIIEM K
HOsICY;

CBapHBIX LIBOB, IPUKPEIUIAIOLINX 3JIEMEHThI PELIETKH K MOsICY.

YkazaHHbIE TIPOBEPKHU MPUBEICHBI B TIPUIIOKEHUH M.

KoJioHHBI

15.9 OtnpaBoyHbI€ 3JEMEHTHI CKBO3HBIX KOJOHH C PEIIETKaMH B JIBYX IJIOCKOCTSIX CIEIYET
YKpeIATh auadparMamMu, pacrojiaraéMbIMH Yy KOHIIOB OTIPABOYHOTO JJIeMEHTa. B CKBO3HBIX
KOJIOHHAX C COCTUHUTENLHON pEeNIeTKONH B OJHOM IMJIOCKOCTH nuadparMbl cleAyeT pacroiiarath He
pexe ueM yepes 4 M.

15.10 B neHTpanbHO-CKATHIX KOJOHHAX U CTOMKaX C OJHOCTOPOHHUMH TOSICHBIMH IIIBAMU B
y3J7laX KpeIJICHUs CBs3eH, OAJIOK, pacriopoK W JIPYTUX 3JIEMEHTOB B 30HE TEpeNayd YCHUIIHUS CIEIyeT
MIPUMEHSTD JIBYCTOPOHHHUE MOSCHBIE IIBBI, BEIXOASIINE 32 KOHTYPBI MPUKPETUIIEMOT0 3JIeMeHTa (y371a)
Ha ;uHy 30Kf ¢ Kask70i CTOPOHBI.

15.11 VYrnoBeie BB, TPUKPEIUIAIONIAE (PACOHKH COCTUHUTEIHLHOM PEIIETKH K KOJIOHHAM
BHAXJIECTKY, CIIeAyeT Ha3HAYATh 110 pacyeTy U pacroiarath ¢ JByX CTOPOH (PaCOHKHU B0 KOJOHHBI B
BUJIC OT/CJIbHBIX YYAaCTKOB B IIIAXMAaTHOM MOPSAKE, IPU 3TOM PACCTOSIHUE MEXKAY KOHIIAMH TaKUX
[IBOB HE JOJHKHO MPEBHIIATE 15 TonmuH GacoHKu.

15.12 MoHTaXHbIE CTBIKM KOJOHH CIIEAYeT BBIIOJIHATh C (pe3epOBaHHBIMU TOPIAMH,
CBapHBIMU BCTHIK, HA HAKJIaJKaX CO CBApHBIMU LIBAMU WJIM OOJTaMHU, B TOM YHCIIE€ BHICOKOTIPOYHBIMH.
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[Ipn npuBapke HakjIaJOK IIBbI CIEAYeT HE JOBOAWUTH JO CThIKA Ha 25 MM C KaXJOH CTOPOHBI.
JlommyckaeTcsi mpuMeHeHUe (QUIAHIIEBBIX COCIMHEHUH C Mepemadeil COKUMAKIMIUX YCWIMHA dYepe3
IJIOTHOE KacaHMe, a pacTATMBAIOIIUX — O0JITaMHU.

Cesa3n

15.13 B kaxaoM TemMrnepaTypHoM OJIOKE 3[IaHUs CIICIYeT IMPeayCcCMaTpUBaTh CaMOCTOSATEIbHYIO
CHUCTEMY CBS3EH.

15.14 HwxkHue mosica MOAKPAHOBBIX OaJIOK M (hepM KPAHOBBIX IyTEH MPOJIETOM CBBIMIE 12 M
CIIEYET YKPEIUIATh TOPU3OHTAILHBIMU CBA3SIMU.

15.15 BeprukanpHble CBSI3U MEXJIYy OCHOBHBIMH KOJOHHAMHU HHXKE YpPOBHS IOJKPaHOBBIX
0aJoK (HM)KHETO sipyca) CIelyeT pacroliarath, 0 BO3MOKHOCTH, OJIKe K CepeIHE TeMIIepaTypPHOTO
Omoka. BepTukanbHbie CBSI3M BBINIE YPOBHS TOJKPAHOBBIX OaJOK II€NIECOO0pa3sHO pacroiarath 110
TOpLAM TeMIIepaTypHOro OJOKa, a TaKKe MEeCTaX, PacIoJoKeHHs CBsizel HuxHero spyca. [lpu
HE/JI0CTaTOYHOW THMOKOCTM BETBEW KOJOHH B IPOJOJBHOM HAIPaBICHUM 3JaHUS JOIyCKAeTCs
YCTaAHOBKa JIOTIOJIHUTENIBHBIX PACIIOPOK, 3aKPEIUIEHHBIX B y37ax cBsizell. [Ipu 1ByXBeTBEBBIX KOJOHHAX
CBSI3U CJIelyeT pacrojiaraTh B IJIOCKOCTH KaXXJOW M3 BETBEH KOJIOHHBI. BeTBU IBYXBETBEBBIX CBS3EH,
KaK MPaBUJIO, CIETYET COEIUHATh MEXy COOON COETMHUTENbHBIMU PEIIETKAMHU.

15.16 Cucrema cBsizell MOKPBITHS 3aBUCUT OT THIA Kapkaca (CTalbHON WM CMELIaHHBIH), TUIIA
MOKPBITUS  (IPOrOHHOE WM  OECHpPOrOHHOE),  CEHCMUYHOCTH  palloHa  CTPOUTEIBLCTBA,
Ipy30H0JEMHOCTH KPAaHOB M PEKMMa MX pabOThl, HAIWYMS MOABECHOIO MOJbEMHO-TPAHCIIOPTHOTO
o0OpyJOBaHUS M TOACTPONMIBHBIX (epMm, a Takke TpeOOBaHMH HOPM CEHCMOCTOMKOIO
CTPOMTEIBCTBA.

15.17 B ypoBHE HM)KHHX TOSICOB CTPONMIBHBIX (hepM cliefyeT MpeaycMaTpuBaTh IONepedHble
TOPU30HTAIIBHBIE CBSI3M B KaXIOM IIPOJIETE 3[aHMs y €r0 TOPLOB, a TAKXKE Y TEMIIEPATYPHBIX IIBOB
3nanus. [Ipu amune TemneparypHoro 6s10ka 6onee 144 M u npu kpaHax OOJIBIION TPY30MOABEMHOCTH
(paBHOIl wmim Gonee 50 T) cieayeT mNpeaycMAaTpHBaTh TAaKKE M IPOMEKYTOUYHBIC IOMEPEUHBIC
TOPU30HTAJIbHBIE CBA3U MPUMEPHO uepe3 Kaxabie 60 M.

B 3maHmMsx co  cranbHBIM  KapKacoM, OOOpYJOBaHHBIX  MOCTOBBIMH  KpaHamH
rpy3onoabeMHocThi0 10 T 1 Gosee, a MpU OTMETKE HU3a CTPONUIIBHBIX KOHCTPYKIUM CBbIE 18 M -
HE3aBUCHMO OT I'Py30MOABEMHOCTH KPAHOB, B 3JJaHUX C MOJCTPONUIBHBIMU (pepMaMu, a TakKe MpU
CeMiCMUYHOCTHU CBBIIE 7 OaIOB, CleAyeT MpeaycMaTpuBaTh MPOAOJIbHBIE CBSA3U, pacrojaraeMble 1o
KpailHUM NaHeJsIM HUKHUX T0SICOB CTPONMIIBHBIX (hepM U 00pas3yrolie COBMECTHO C MONEPEYHBIMU
CBSI3SMU JKECTKHUI KOHTYP B IUIOCKOCTH HMYKHHX TOSICOB (hepM.

B onHO — M ABYXIPOJETHBIX 3JaHUSX TaKOTO THUIA, MPOAOJIbHBIE CBSI3U MO HUKHHUM MOsiCaM
clieyeT Ha3HayaTh BJAOJb KpallHUX psAI0B KOJOHH. B MHoOromponeTHbIX 31aHusX (MpU 4ucie
MPOJIETOB 0o0JIee TpeX) MPH KpaHaX TPy30MOIbEMHOCTHIO MeHee Ui paBHOU 50 T, C peKUMOM pabOTHI
1K — 6K, mpononbHbIe CBS3M, KaK IPABUIIO, CIEAYET pacIoyiaraTe BAOJb KPallHUX PSAOB KOJIOHH U
4yepe3 OMH Psij BJIOJIb CPEJHUX KOJIOHH.

B MHOTONpoONEeTHHIX 3JaHUSX C KpaHAMH TPY30M0/beMHOCTBIO Oojiee 50 T, ¢ pexXMMOM paboThI
7K — 8K mo 'OCT 25546, a takxe B 3JaHMSX C IepenajaMy BBICOTHI ClIeyeT Ha3HayaTh UX Ooliee
4acTOE pacloJIOKEHUE, ONPENETIEMOE PACUETOM.

[TpomosibHBIE CBSI3U IO CPEAHUM psiZiaM KOJIOHH IPH OJMHAKOBOM BBICOTE CMEKHBIX IIPOJIETOB
ClIelyeT MPOEKTUPOBATh TAKUMHU K€, KaK U BJIOJIb KpPAallHUX PsAZ0B KOJIOHH.

B cayuae ecnmu ruOKOCTh B TOPH30HTAIBHOW TUIOCKOCTH TAHENEH HWKHHUX TMOSICOB (epm
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(cm. mo3.1, Tabn. WM.1), HaxomAmUXCs MEXIy JIBYMs IIONMEPEYHBIMU CBS3EBBIMHU (epMamu,
HEI0CTaTOYHa, TO OHA JIOJDKHA OBbITh oOecreueHa MOCTAHOBKOM pacTskKeK, 3aKpEIICHHBIX 3a Y3JIbl
CBSI3€BBIX (PepM.

15.18 Ilo BepxHMM MOsSCaM CTPONWJIBHBIX (pepM IONepeyHble TOPU3OHTAIBHBIC CBSI3U TPU
HNOKPBITUU C MPOrOHAMM CIEAyeT Ha3Ha4daTh B JIIOOOM OJHO3TA)XHOM IPOMBIIUICHHOM 3JaHHU.
[Tonepeunsie cBsi3eBbIC (PepMBI 0 BEPXHUM M HI)KHUM I105ICAM PEKOMEH]TyEeTCSl COBMEIIATh B TJIAHE.
Bepxnue nosica cTponuibHBIX (epM, HE MPUMBIKAIOUINE HEMOCPEACTBEHHO K IOMEPEYHBIM CBS3SIM,
CIIEIyeT PACKpPEIIATh B INIOCKOCTH PACIIOIOKEHHS 3TUX CBSI3EH paclOpKaMH.

15.19 Ilpu HAIMYWHK KECTKOTO JUCKA KPOBJIM B YPOBHE BEPXHHUX MOSICOB ()epM B MOKPBITHAX
0€e3 MPOroHOB, B KOTOPBIX KPYIHOPa3MEpHbIE KeJ1e300€TOHHBIE IUIUTHI IPUBAPEHBI K BEPXHUM OACaM
depM niaM NPOPUIMPOBAHHBIM JIUCT MOKPBHITUS HPUKpEIUIEH K MmosicaM (epM B KaxJIoM rodpe,
IIOTIEPEYHbIE CBSI3U IO BEPXHHUM MosicaM (epMm cienyeT ycTpauBaTh TOJIBKO B TOPLAX 3JaHUSA U Y
TEMIEPATypHbIX IIBOB. B OCTaJbHBIX MaHENIX HEOOXOJUMBl pacHoOpKd y KOHbKa Uy OIOp
CTponmiIbHbIX (pepM. IIpyu HamMuUUM KECTKOro AUCKAa KPOBIU B YPOBHE BEPXHUX MOACOB (hEpM ClIEoyeT
npeaycMaTpuBaTh MHBEHTApHBIE CHEMHBIC CBSI3M JJISi BBIBEPKHM KOHCTPYKIUH M OOECIeYeHus uX
YCTOMYMBOCTH B MPOLIECCE MOHTAXA. B MOKPBITUAX 0€3 MPOrOHOB rOPU30HTANIBHBIE CBSA3U 110 HUKHUM
U BEPXHHUM I05ICaM CJIEAYET CTaBUTh HE3aBHCHUMO OT THIIA IOKPBITHS TOJIBKO B 3AAHMSIX C KPaHaMU
6onbwoi rpy3onoabeMHoctd (50 T W BbIIIE), ¢ pexuMoM paboTel 7K B mexax MeTaulypruyeckux
npousBoAcTB U 8K mo T'OCT 25546 He 3aBucuMO OT BuJa NOpous3BojcTBa. I[lpu Hammunmn
HOJACTPONMWIBHBIX ()epM B OJHONPOJIETHBIX IMOKPBITUSAX O€3 MPOrOHOB W B MHOTONPOJIETHBIX
MNOKPBITUSX, PACIOJOXKEHHBIX B OJHOM YPOBHE, HEOOXOIUMO YCTPOHMCTBO MPOJOJBHBIX
TOPU30HTAJIBHBIX CBSA3EH B IJIOCKOCTH BEPXHUX MOSICOB (hepM B OJHOU M3 KpallHUX MaHenen depm.

15.20 Ilpu pacnoyio’)KeHUU MOKPBITUH B Pa3HBIX YPOBHSIX HEOOXOJUMO MPETYyCMOTPETh IO
OJIHOI TPOAOJBHOW cHUCTEME CBsA3€M B KaXIoM YypoBHe. B mpenenax QoHaps, rae HpOroHsl IO
BEpXHEMY TMOsCY (epM OTCYTCTBYIOT, HEOOXOAMMO INpeaycMaTpuBaTh pacnopku. Hamuuwme Takux
pacIopoK 1Mo KOHBKOBBIM y3J1aM (epM sIBIIsieTCs 003aTeIbHbBIM.

15.21 Cps3u no QoHapsiM cienyer pacnojaraTb B IUIOCKOCTH BEpXHHX MOSICOB (puresei) y
TOPLIOB (hOHAPS U ¢ 00EUX CTOPOH TEMIIEPATyPHBIX IIIBOB.

15.22 B mMecrtax pacroyio)KEHUsI MOMEPEUHBbIX CBSI3eH MOKPBITHUS CIIEAYET MpeaycMaTpuBaTh
YCTAaHOBKY BEPTHKAIbHBIX CBsI3ell MexIy @epMaMu. B TOKPBITUSX 34aHUA U COOPYXKEHHH,
JKCIUIyaTUPYEMBIX B paiiOHax C pacyeTHbIMH Temmeparypamu Huke MuHyc 40°C, kak IpaBuio,
cleyeT MpeaycMaTpuBaTh (JOMOJHUTENBHO K OOBIYHO MPUMEHSIEMbIM) BEPTUKAJIbHbBIE CBSI3U
MOCEepEIMHE KaXXJI0r0 MpoJieTa BJIOJIb BCEro 37aHMs. BepTukaibHble CBSI3M, KaK MPaBWIIO, CIEAYET
pacrosiaraTh B IJIOCKOCTSAX OMOPHBIX CTOEK CTPOMMIIBHBIX ()epM, B INIOCKOCTSIX KOHBKOBBIX CTOEK JUIS
depm mponerom 10 30 M, a TakkKe B IUIOCKOCTSX CTOEK, HAXOAALIMXCS MOJ Y3JIOM KpEeIUIeHUs
HapyXKHBIX HOT (oHaps ans gepm mposierom 6osee 30 M CedeHus 371€MEHTOB BEPTUKAIBHBIX CBsI3EH
clleflyeT, Kak IpaBMUJIO, Ha3HauyaTh MO pacyeTy, HO HE HIKE IpeleNbHOM ruOkoctu (cM. mo3. 6,
tabmn. 1.1).

15.23 T'opu3oHTaNbHBIE CBSI3U MO BEPXHUM M HIDKHUM IOsicaM Pa3pe3HbIX (epM MPOJTIETHBIX
CTPOEHHI TPAaHCHIOPTEPHBIX Tajepel clieyeT KOHCTPYHUPOBaTh pa3ieiabHO Ui KaKJ0TOo MpoJieTa.

15.24 Ilpun npuMEHEHUH KPECTOBOM PEIIETKH CBSI3€M MOKPBHITHH 3a MCKIOYECHHEM 3JaHUU U
COOpyKeHMHM [-r0 Kjlacca OTBETCTBEHHOCTH, JOIYCKAeTCs pacyeT [0 YCIOBHOM CXeMe B
IIPEIII0JIOKEHNH, YTO PAaCKOChl BOCIIPUHUMAIOT TOJBKO pacTsrupawpomue ycwiud. [lpu onpenenenunn
YCUJIMH B AJIEMEHTax cBsA3ei o0xaTue nmosicoB hepm, Kak MpaBUiIO, YIUTHIBATH HE CIETYET.

15.25 Tlpu ycrpolicTBe MEMOpaHHOIO HAcTWia B IJIOCKOCTH HW)KHUX TI0SICOB  (hepm
JIOTTYCKAEeTCsl yUUTHIBATh pab0Ty MEMOpPAHBHI.
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15.26 B BucAYMX MOKPHITUSAX C IUIOCKOCTHBIMU HECYLIUMH CHCTEMaMHU (JBYXIOSCHBIMH,
M3rHOHO-KECTKUMHU BaHTAMU U T.II.) CIEAYeT IMpelycMaTpUBaTh BEPTUKAIbHBIC M TOPU3OHTAJIBHBIC
CBSI3M MEXIY HECYLIMMH CUCTEMaMHU.

15.27 Kpemuienue cBsi3eil ciemyeT OCYMIECTBISITH Ha Oonrtax kiacca touHoctd B u C. B
3IaHUSIX, 000PYAOBAaHHBIX KpaHaMu OOJIBIION Ipy30MOABEMHOCTH U pexuMoB padoTsl 7K u 8K, npu
CEMCMUYHOCTH CBbIlIE 7 OajIoB, a TaKXe B Clyyae 3HAUUTENbHBIX YCHJIMH B 3JIEMEHTaX CBs3eH
(BeTpoBble (hepMbl M T.I.) KpEIUICHHE 3JIEMEHTOB CBs3€il clelyeT OCYILECTBIIATh Ha MOHTaXHOH
CBapKe, a B OTJICJIbHBIX CIIy4asX M Ha OosiTax Kilacca TOYHOCTH A.

Baaku

15.28 [IpumeHsTh NAKEThI JIUCTOB ISl IOSICOB CBApHBIX JIBYTaBPOBBIX OANIOK, KaK MpaBUIIO, HE
pazpemraercs. s mosicoB 0ajJoOK Ha BBICOKOMPOYHBIX OOJTAaX JOMYCKAETCS MPUMEHSTH ITaKeTHI,
cocTosMe He 0oJiee YeM U3 TPEX JIUCTOB, IIPU 3TOM IIJIOLIA/b NOSACHBIX YTOJIKOB ClIeAyeT NIPUHUMATh
paBHoi1 He MeHee 30 % Bcel mIonaau nosca.

15.29 TIlosicHble LIBBI CBApPHBIX 0AJOK, @ TAKXKE ILBbI, IPUCOCTUHSIIOIINE K OCHOBHOMY CEUCHHIO
Oalku BCHIOMOTaTelbHbIE 3JEMEHThl (Hampumep, peOpa JKECTKOCTH), MJOJDKHBI BBINOJHATHCS
HenpepblBHbIMU. [lonepeunsle pedpa >KECTKOCTH JOJIKHBI MMETh BBIPE3bI JUIsl MPOIyCKa IMOSICHBIX
LIBOB.

15.30 Ilpu npuMeHEeHUH OJHOCTOPOHHHUX IOSICHBIX IIBOB B CBAPHBIX JBYTaBPOBBIX Oajkax,
HECYIIIUX CTaTHYECKYIO HAarpy3Ky, JOJDKHBI ObITh BBINOJIHEHBI CIEAYIOIINE TPeOOBaHUS:

pacueTHash Harpy3ka JOJDKHA OBITh NMPHIJIOKEHA CUMMETPHUYHO OTHOCHUTENIBHO MOINEPEYHOIo
ceueHus OalKu;

JIOJDKHA OBITh 00€ecreyeHa yCTOMYMBOCTh CKATOro nosica Oalku B COOTBETCTBUU ¢ 11.7.16, a;

pacyeT YCTOWYMBOCTH CTEHOK OaloK JOJKEH ObITh TNPOM3BEIEH B COOTBETCTBUH C
TpeboBaHusMu 1. 9.2 u 9.3;

B MeCTax NPUIOKEHHUS K MOosACy OalKu COCPEAOTOUYEHHBIX HArpy3okK, BKIIOYash Harpy3sku OT
PEOPUCTBIX K€1€300€TOHHBIX IIJIUT, JOJIKHBI OBITh YCTAHOBJIEHBI MTONIEPEUHbIE peOpa HKECTKOCTH.

B purensix paMHBIX KOHCTPYKLUMH y ONOPHBIX Y3JIOB CJIEIYET MPUMEHSTH JIBYXCTOPOHHHE
MOSICHBIE IIBBI, MPOTSKEHHOCTh KOTOPBIX JOJDKHA OBITH HE MEHEE BBICOTHI CEUEHUSI PUTEIIS.

B Oankax, paccuMTBIBa€MbIX COIJIaCHO TpeOoBaHMAM mm. 7.18+7.23 HacTOAIMX HOPM,
IIPUMEHEHNE OJTHOCTOPOHHUX IOSICHBIX IIIBOB HE JI0ITyCKAETCS.

15.31 PeOpa >kecTKOCTH CBapHbIX OalOK JOJDKHBI OBITH yJalleHbl OT CTBHIKOB CTEHKH Ha
paccrosHue He MeHee 10 TonmMH cTeHKH. B MecTax mepeceueHHs! CTHIKOBBIX LIBOB CTEHKH OalKH C
MIPOJOJILHBIM PeOpPOM KECTKOCTHU IIBBI, MPUKPEIUISIIONINE pedpo K CTEHKE, CleAyeT HE JOBOJIUTH IO
CTBIKOBOTO T11Ba Ha (6t — 20) Mmm.

15.32 B cBapHBIX JIBYTaBpOBbIX Oajkax KOHCTpYKUMU rpymm 2 - 4 cienyeT, Kak MpaBHIIo,
MPUMEHSITh OAHOCTOPOHHHE peldpa >KECTKOCTH C PACIONIOKEHHEM WX C OJHOW CTOPOHBI OalKu U
MIPUBAPKON UX K MosgcaM OalKH.

B Gankax ¢ 0AHOCTOPOHHMMH MOSICHBIMU IIBaMH pedpa *KECTKOCTH CIEeIyeT pacroiararb co
CTOPOHBI CTEHKH, ITPOTUBOIOIO0KHON PACIIOI0KEHUIO OJHOCTOPOHHUX MOSICHBIX IIIBOB.

Pacuer yCTOWYMBOCTH OJHOCTOPOHHErO pedpa >KECTKOCTH CJeIyeT MPOU3BOIUTH COTJIACHO
TpeboBanusaM 1.9.10 u 9.13.
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IMonkpaHoBbIe 0aJIKH

15.33 PacueT Ha MPOYHOCTH MOJKPAHOBBIX OAJIOK CIEAYET BBIIOJIHATH COIJIACHO TPEeOOBAHUSIM
1.7.17 Ha nelicTBUE BEPTUKAIBHBIX U TOPU30HTAIbHBIX HATPY30K.

15.34 Pacyer Ha MNPOYHOCTh CTEHOK IIOJKPAHOBBIX OalloOK (3a HCKIIOYEHHEM O0aJoK,
paccUMThIBaéMbIX Ha YCTAJIOCTh, JIsl KPAHOB TPYII PEKUMOB paboThl 7K B 1exax MeTaJurypruuecKux
npou3BoJcTB ¥ 8K mo 'OCT 25546) cnenyet BIMONHATE 110 popmyre (29), B KOTOpOil mpu pacyere
CeUCHMI Ha oOmopax Hepa3pe3HbIX Oamok BMecTo kod(p¢umuenta 0,87 criegyeT NpPUHUMATH
koadduruent 0,77.

15.35 Pacuer Ha ycTOMYMBOCTH MOAKPAHOBBIX OAJOK CJIEIYET BHIIOJIHATH B COOTBETCTBUU C
n.7.15.

15.36 IlpoBepky YCTOMYMBOCTH CTEHOK U IMOSICHBIX JINCTOB MOJKPAHOBBIX OaloOK cleayeT
BBITIOJIHSITH COTJIACHO TPEOOBAHUAM Pa3i.9 HACTOSIIMX HOPM.

15.37 IlogkpaHoBBIE OaJKu CIEIYyET pAcCUUTHIBATh HAa YCTAJIOCTh corlacHO pa3n. 11
HACTOALIMX HOPM, IIPU 3TOM cieayeT npuHumMats o = 0,77 npu KpaHax rpynn pexxumon padotsl 7K (B
nexax merauryprudeckux rnpousBoacts) U 8K mo 'OCT 25546 u o= 1,1 B oCTaJIbHBIX CiTydasiX.

B nonkpaHoBbIX 6ankax /uis KpaHOB TPYII pexuMOB padoTel 7K (B exax MeTauryprudeckux
npousBoacTB) U 8K mo 'OCT 25546 cTeHKH MOMONMHUTEIBHO CIEAYyeT PACCUMTHIBATH HA MPOYHOCTH
cornacHo 1.15.38 u Ha ycranocts cornacHo 1.15.39. Pacuer mojikpaHoBbIX 6aJlok Ha TPOYHOCTH U HA
yCTaNoCTh CIEAyeT MPOU3BOJIUTH Ha JIEWCTBHUE KPAHOBBIX HArpy30K, YCTAaHABIMBAEMBIX COTJIACHO
tpeboBanusm CHull 2.01.07.

15.38 B cxaroil 30HE CTEHOK IOAKPAHOBBIX OalloOK W3 CTald C MpPENeiIoM TEKy4ecTH 10
400 H/MM? TOSDKHBI OBITH BBITOTHEHBI YCJIOBUS:

\/(O-x + O-Ioc,x )2 - (O-x + O-Ioc,x )O-Ioc,y + O-Izoc,y + 3(Txy + Z—Ioc,xy )2 /ﬂRy <1 (150)
+
O-x O-Ioc,x Sl (151)
Ry
(o) +0
L (152)
Ry
Txy + z-Ioc,xy + 2-f,xy < l (153)
Rs
rac
M yaF
oDy :g;o-locy == :
W, ht' " tl,
Gx = O-Ioc,x = 01250I00,y ; Tloc,xy = 0130—I0c,y; (154)
2M .t
Ty = J—I;vaxy - 0’250-fy;
f

S — ko3 duumeHT, npuHUMaeMblid paBHbId 1,15 mia pacdera paspe3Hbix Oanok u 1,3 - s

76



CH KP 53-01:2024

pacuera cedyeHHi Ha OIlopax Hepa3pe3HbIX OaNoK;

M, Q — COOTBETCTBEHHO W3THOAIONMIMKA MOMEHT W TONepeYHasi Cuja B CEUCHHH Oallku OT
pac4eTHOU Harpys3KH;

Y1 — KO((UIMEHT YBEIMYCHHUS BEPTUKAIBHOH COCPEOTOUYEHHOW HArpy3Kd Ha OTAEIbHOE
KOJIECO KpaHa, IPHHUMAEMBIH COTIIaCHO TPeOOBAaHUSIM HOPM Ha Harpy3Kd M BO3JICHCTBUS;

F — pacueTHOe naBieHue Koyeca KpaHa 0e3 yuera ko3 (HuIreHTa AMHAMUYHOCTH;

lef — ycnoBHas amHa, onpenesnsiemas o Gpopmyiie

I, =c3fd,, It (155)

rie  C — xkod(ppuuMeHT, NMPpUHUMAeMbIi U1 CBApHBIX M IMPOKAaTHBIX Oanok 3,25, mis Oanok Ha
BBICOKOIIPOYHBIX OonTax - 4,5;

J1f — cyMMa cOOCTBEHHBIX MOMEHTOB MHEPLUH I0sica Oajki U KPaHOBOI'O peibca WK OOIIui
MOMEHT HWHEpLUM peiabca M Iosica B CilIydyae MPUBApKH peibca IIBaMM, 00eCHeuHBaIOLIIMMHU
COBMECTHYIO pabOTy peiibca U 10sCa;

Mt — MECTHBII KpYyTSIIUI MOMEHT, OTIpeAeIsieMbIil 110 GpopmyIie

M = Fe +0,75Q¢ hr (156)

rie € — YCJIOBHBIN 3KCIIEHTPUCUTET, IPUHUMAEMBIH PaBHBIM 15 MM;

Qt — ropu3oHTaJbHASA MONIEpPEYHasi pacueTHas Harpyska, BbI3bIBaeMasi IEpeKocaMud MOCTOBOTO
KpaHa M HeNapauleJbHOCTbIO KPAHOBBIX IyTeH, NpUHMMaeMas COIVIaCHO TpeOOBaHUAM HOPM
CHullI 2.01.07;

hr — BEICOTa KpaHOBOTO peibca;

b,t,

Jy=J,+ 3 CyMMa cOOCTBEHHBIX MOMEHTOB WHEPIIUU KPYyUEHHS pelibca | Mosica,

rae tfu b f— COOTBETCTBEHHO TONIINHA, U IIHPHHA BEPXHETO (CXKATOr0) mosica OasKH.

Bce nanpsokenus B popmynax (150) + (156) cnenyer nprHUMATh CO 3HAKOM «ILTIOCY.

15.39 Pacuer Ha ycranocTh BepXHEH 30HBI CTEHKH COCTaBHOW MOJIKPAHOBOW Oaliku cienyeT
BBITIOJTHATH TI0 popMyIie

(0,51 [67 +0,3672 +0,40,,, +050, )/ R, <1 (157)

rae Ry — pacueTHOoe  CONpPOTUBJIEHHE  YCTaJIOCTH JUIsl BCEX CTasleld, MPUHUMAEMOE pPaBHBIM
COOTBETCTBEHHO JJis1 OaJIOK CBApPHBIX U HA BBICOKOIPOYHBIX 0OJTaX:

Ry =75 H/mm? u 95 H/MM? 171s ckaToli BepXHeil 30HBI CTEHKH (CEeYeHHs B IpoJieTe Oakm);

Ry = 65 H/mMm? u 89 H/MM? mis pacTsHyTOM BepXHeil 30HBI CTEHKH (OMOPHEIE CEUEHHUS
Hepa3pe3HbIX 0AJIOK).

3naueHust HampspkeHuil B Qopmyne (157) chaemyer ompenensth mo m. 15.38 OoT KpaHOBBIX
Harpy3okK, yCTaHOBJIEHHBIX coriacHo TpeboBanusm CHull 2.01.07.

BepxHue nosicHble HIBBI B MOJKPAHOBBIX Oalikax Jjsi KpaHOB Ipymil pexumoB padotsl 7K (B
nexax Metayumyprudeckux mpou3BoacTB) U 8K mo 'OCT 25546 nomkHBI BRIMOTHATHCS ¢ IIPOBAPOM Ha
BCIO TOJILUHY CTEHKHU.

15.40 CpoOomHBIE KPOMKH PACTSHYTBHIX TOSCOB TOJKPAHOBBIX Oanmok W 0ajok pabounx
IJIOUIA/I0K, HEMOCPEACTBEHHO BOCIIPUHUMAIOIIMX HArpy3Ky OT MOJBHYKHBIX COCTaBOB, TOJKHBI OBITH
MIPOKAaTHBIMHU, CTPOTAaHHBIMU WJIM OOpE3aHHBIMH MAIIMHHOW KHMCIOPOAHON WIIM IIIa3MEHHOIYTOBOM
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PE3KOH.

15.41 Pa3mepnl pebep KeCTKOCTH MOAKPAaHOBBIX 0aJOK JOJIKHBI YJOBIETBOPATH TPEOOBAHUIM
n. 9.10, mpu 3TOM MIMPHUHA BBICTYMHAIOIIEH YacTU JIBYCTOPOHHEro pedpa JOKHA ObITh HE MEHee
90 mm. JIBycCTOpOHHHE MONepedHble pedpa KEeCTKOCTH HE JOJDKHBI, KaK MPaBUIIO, MIPUBAPUBATHCSA K
nosicam OajKH.

Topubl pedep KECTKOCTH JODKHBI OBITh IUIOTHO NMPHUTHAHBI K BEPXHEMY IOSCY OaJKu; MpU
3TOM B 0ajKax MO KpaHbl IpymI pexuMoB padotsl 7K (B mexax MeTalTypru4ecKux MpPOU3BOICTB) U
8K mo 'OCT 25546 HeoO6X0qMMO CTpOraTh TOPIIBI, MPUMBIKAIOIINE K BEpXHEMY Hoscy. B Oankax mox
KpaHbl Tpynn pexxumoB padotel 1K + 5K mo 'OCT 25546 nomyckaercsi IpUMEHSITh OJTHOCTOPOHHHUE
norepevHpie pedpa JKeCTKOCTH ¢ MPUBAPKOM MX K CTEHKE M K BEPXHEMY IOSICY U PACIIOJIOKEHHUEM
cornacHo . 15.32.

15.42 Pacder Ha MPOYHOCTH MOJABECHBIX OAJOK KPAaHOBBIX MyTel (MOHOPENIHCOB) CIEAYET
BBINOJIHATh C YYETOM MECTHBIX HOPMAJIbHBIX HANPSKEHUN B MECTE MPUJIOKEHHUS JaBJICHUS OT KoJieca
KpaHa, HallpaBJICHHBIX BJIOJIb U TIONIEPEK OCH OAJIKH.

JIncroBble KOHCTPYKLIMHU

15.43 KoHTyp mnOIEpeYHbIX »3JIEMEHTOB JKECTKOCTH O000JI0YEK CleyeT IpOeKTUPOBATh
3aMKHYTBIM.

15.44 Ilepenady cOCpPEIOTOYEHHBIX HAarpy30K Ha JIMCTOBBIE KOHCTPYKLUHU CJIEIYET
IIPEAYCMaTPUBATh YEPE3 AIEMEHTBI KECTKOCTH.

15.45 B mectax comnpspkeHMH 000104eK pa3iuyHOd (OpMBI cleayeT NMPUMEHSTh IIaBHbIE
IIepPEXObl B LIEJIAX YMEHBUICHUS MECTHBIX HAIIPSKECHUN.

15.46 BolnosnHeHHE BCeX CTBHIKOBBIX IIBOB CIEAYET IMpeaycMaTpuBaTh JUOO JIBYCTOPOHHEH,
a100 OAHOCTOPOHHEW CBapKOM C TMOABApKOM KOpHS WM Ha MOAKIaAKax. B mpoekTe ciexyer
yKa3blBaTh Ha HEOOXOIUMOCTb 00ECHeUYeHMs IUIOTHOCTU COEIMHEHHH KOHCTPYKIUM, B KOTOPBIX 3Ta
IUIOTHOCTb TpeOyeTcs.

15.47 B nuCTOBBIX KOHCTPYKLMAX CIEAYET, KaK MPaBUIIO, PUMEHATHh CBApHBIE COCIUHEHUS
BCThIK. COeIMHEHUS JIMCTOB TOJIIMHON 5 MM U MEHee, a TAK)Ke MOHTa)KHbIE CO€IMHEHUS IOy CKAeTCs
IIPE1yCMaTpUBATh BHAXJIECTKY.

15.48 Ilpun KOHCTpYMpPOBAHHM JIUCTOBBIX KOHCTPYKUUH HEOOXOJUMO MpeaycMaTpuBaTh
UHAYCTPHAJIbHBIE METO/IbI UX M3TOTOBJICHUS U MOHTa)Ka IyTeM MPUMEHEHUS: JIMCTOB U JICHT OOJIbIINX
pa3MepoB; crocoba pyJIOHUPOBAaHUS, W3TOTOBJIEHHS 3arOTOBOK B BHUJAE CKOPJIYI U JIp.; PacKpos,
00ecreynBaroIero HauMEeHbIee KOJMYECTBO OTXOAOB; aBTOMAaTHUYECKOW CBapKH; MHUHHMAJILHOTO
KOJIMYECTBA CBAPHBIX IIBOB, BHIIOJIHAEMbIX HA MOHTAXKE.

15.49 Tlpu npoeKTUpOBaHUM IMPSIMOYTOJbHBIX WM KBaJpaTHBIX B IUIAHE IJIOCKUX MeMOpaH
IOKPBITUM B yIiaX ONOPHBIX KOHTYPOB CIEAYET IPUMEHATH, KaK IIPaBUIIO, IUIABHOE COIPSLKCHHUE
3JIEMEHTOB KOHTypa. [lnsg mMemMOpaHHBIX KOHCTPYKLUHMH cledyeT, KaK IMpaBHJIO, IPUMEHSATH CTajlu C
MOBBIIIEHHOW CTOMKOCTBIO TPOTUB KOPPO3HH.

MoHTaxkHbIe KpenJjeHus

15.50 MoHTaxXHbBIE KpPEIUICHHUS KOHCTPYKUMH 31aHUMl W COOpPYXKEHHH C IOAKPAaHOBBIMH
OanKamMH, pacCUYMTHIBAEMBIMH Ha YCTAJIOCTh, a TAKXKE€ KOHCTPYKLHUHN TOJ] KeJIE3HOIOPOKHBIE COCTABBI
CJIEZIyeT OCYILECTBIIATh HAa CBApKE MJIM BBICOKONMPOYHBIX Oonrtax. bontel kimacca Tounoctu B u C B
MOHT@)XHBIX COCJIMHEHMSIX 3TUX KOHCTPYKLIMH JOMYCKaeTCs MPUMEHATH: Ul KPEIUICHHs] IIPOrOHOB,
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3JIEeMEHTOB (DOHAPHON KOHCTPYKIIUH, CBSI3CH MO BEPXHUM MosicaM (epM (MpU HATHYUU CBS3EH IO
HIOKHUM TIOSICAaM HJIM JKECTKOW KPOBIIM), BEPTUKAIBHBIX CBsi3ed 1Mo depmam U (oHapsM, a TaKxKe
JJIEMEHTOB (paxBepKa; IS KPEIUICHHS CBS3CH MO0 HIDKHUM TosicaM (epM IMPU HATUYHH KECTKOU
KpOoBIM (5KeJe300€TOHHBIX WM APMHUPOBAHHBIX IUIMT W3 SYCUCTBIX OETOHOB, CTaIbHOTO
npoQHUIMPOBAHHOTO HACTHIIA H T.I1.);

JUISL KPEIUIEHUS CTPOMMIBHBIX U MOACTPONUIIBHBIX (DepM K KOJIOHHAM M CTPOMWIBbHBIX (hepM K
MOACTPONMIBHBIM MPU YCIIOBUHU NEPEJAYH BEPTUKAIBHOIO OIIOPHOTO JIABJICHUSI YEPE3 CTOJIHK;

JUTSL KpeTUIeHHsI pa3pe3HbIX MOIKPAHOBBIX OallOK MEXIy co00i, a Takxke JJs KpeIsieHUs hX
HUKHETO T05ACA K KOJIOHHAM, K KOTOPBIM HE KPEIISITCS BEPTUKAJIbHBIE CBS3H;

JUTSL KpeTuTeHus: 0alloK pabovmx IUIONIAI0K, HE TOIBEPTAIOIINXCS BO3ACHCTBUIO TUHAMUYECKUX
HArpy30K; JJIsl KPEIJIEHUsSI BTOPOCTENIEHHBIX KOHCTPYKIIUH.

16 [lomosHuTeIbHBbIE TPeOOBAHUSA MO0 TMPOCKTHPOBAHUIO JKUJIBIX U
0011eCTBEHHBIX 3JAHNUH U COOPYKEHUI

Kapkacuble 31anus

16.1 Jlns mnepepacmpeneiieHuss H3rHOAOMMX MOMEHTOB B 3JIEMEHTaX pPaMHBIX CHCTEM
JOMyCKAaeTCsl TPUMEHEHHWE B Yy3J1aX COEAMHEHHsS pUTeNed C KOJOHHAMU CTAJIbHBIX HAKJIAJIOK,
paboTarommx B IUIACTHYECKOW cTaauu. Hakmaaku ciemyer BBINONHATH M3 CTaled ¢ IperesioM
TexydecTH 10 345 H/mm? Ycunus B Hakmamkax cieyeT ONpeneisaTh MpU MHHAMAIBHOM Tpejene
TEKYYeCTH Gy,min =Ryn M MaKCHMAJILHOM Hpe/eNe TEKYYeCTH Gymax =Ryn + 100 H/mm2,

Haknanku, paOotaromye B IUIACTHYECKOM CTaguM, JOJDKHBI HMETh CTpPOTaHHbIE WIIH
¢bpe3epoBaHHBIE IPOI0JIbHBIE KPOMKH.

Bucsiuue MOKPLITUA

16.2 Jlng KOHCTpYKUMH M3 HUTEH CleAyeT, KaKk MpaBUJIO, NMPUMEHATh KaHaThl, MPAIU U
BBICOKOIIPOYHYIO ITPOBOJIOKY. JlomycKaeTcs MpUMEHEHHE MTPOKaTa.

16.3 KpoBnsg Bucf4ero MOKpPBITHA, Kak MpPaBUIO, JOJDKHA OBITh  PACHOJIOXKEHA
HEMOCPEJCTBEHHO Ha HECYIIHMX HUTAX U MOBTOPATH 00pazyemyro uMu ¢opmy. Jlomyckaercs KpoBItO
MIOAHATh HAJ HUTAMH, ONEPEB Ha CIECLHUAIBHYIO HAJICTPOCUHYIO KOHCTPYKLUIO, MU IOJIBECUTH K
HUTSIM CHU3Y. B 3TOM ciydae ¢hopma KpOBJIM MOXKET OTIUYATHCS OT (POPMBI TPOBUCAHUS HUTEH.

16.4 Ouepranusi ONMOPHBIX KOHTYPOB CIEAYyE€T Ha3Ha4yaTh C YYE€TOM KPHUBBIX ABJIEHUS OT
YCUJIMH B IPUKPEIUIEHHBIX K HUM HHATSAX IIPU PaCYETHBIX HAarpy3Kax.

16.5 Bucsuue NOKpHITHSA CIEAYET PACCUUTHIBATH HA CTAOMIBHOCTH (POPMBI OT BPEMEHHBIX
Harpy3ok, B TOM 4HCJ€ OT BETPOBOIO OTCOCA, KOTOpas [OJDKHA OOecreyuBaTh T'€PMETHUYHOCTD
IIPUHATON KOHCTPYKLUU KpoBiH. [Ipy 3TOM cileyeT npoBepsATh U3MEHEHUE KPUBU3HBI IIOKPBITUS I10
JIBYM HaIlpaBlIE€HUsIM - BIOJb M Tmonepek HuUted. HeoOxoaumas cTaOUIBHOCTH JOCTUTaeTcs C
IIOMOILBI0 KOHCTPYKTUBHBIX MEPOIPUSATUN: YBEIMYECHUEM HATSXKEHUs HUTHU 3a CUET BecCa IOKPBITUSA
WIA TPEBApUTEIFHOIO HANpPsDKEHUS; CO3JaHMEM CIEHUAIbHOW CTa0MIM3HUPYIOUIeH KOHCTPYKIIUU;
MPUMEHEHHEM H3THOHO-KECTKUX HHUTEH; IMpeBpallleHUeM CHUCTEMbl HUTEH M KpPOBEIBHBIX IUIUT B
€IMHYIO0 KOHCTPYKLHIO.

16.6 CeyeHue HUTH JOHKHO OBITH PACCUYUTAHO TI0 HAUOOJIBIIEMY YCHIIMIO, BO3HUKAIONIEMY TPH
pacyeTHOM HArpyske, C y4eTOM M3MCHEHHMs 3aJaHHOM I'€OMETPUHU INOKPBITHA. B ceryarsix cucremax,

79



CH KP 53-01:2024

KpPOME 3TOr0, CE4EHUE HUTH JOJKHO OBITh MPOBEPEHO HA YCUJIUE OT JEHCTBHS BPEMEHHOM HarpyskH,
PACII0JI0KEHHOM TOJIBKO B/I0JIb JAHHOW HUTH.

16.7 BepTukaibHble UM TOPU3OHTAJIBHBIC MEPEMEIICHUS HUTEH U YCUIUS B HUX CIEIyeT
OIPEAEIIATH C YYETOM HEJIMHEWHOCTHU PabOThl KOHCTPYKILIMU TIOKPBITHSL.

16.8 Koadpduumentsl ycnoBuid pabOThl HUTEH W3 KAHATOB M MX 3aKPEIUICHUH CleayeT
NPUHUMATh B COOTBETCTBUHM C pa3n.l8. s cTaOMIm3upyromMx KaHATOB, €CIIM OHHM HE SIBIISIOTCS
3aTsHKKAMHU JUIS OTIOPHOTO KOHTYPa, K03 duIment yciaoBuit paboTsl e = 1.

16.9 OmnopHble y31bl HUTEH W3 MPOKATHBIX NPOQHICH cleayeT BBINOIHATH, KaK MpPaBUIIO,
IIapPHUPHBIMHU.

17 JlomosHuTeIbHBbIE TPeOOBAHUS MO NMPOEKTHPOBAHMIO ONMOP BO3AYILIHBIX
JIMHUI JJIeKTpomnepeaayd, KOHCTPYKUMH OTKPBITHIX pacnpeneJuTeIbHbIX
YCTPOWCTB U JIMHUI KOHTAKTHBIX CceTeil TPaHCIOpTa

17.1 Jlnsa omop BO3AYWIHBIX JUHUNA snekrporepenadn (BJI) m KOHCTpyKUMH OTKPBITBIX
pacnpeaenuTenbHbix ycTpoicTB (OPY) Boicotoit g0 100 M cienyer mpuHUMAarh OONTHI Kak JUIs
KOHCTPYKILMH, HE PacCUMTHIBAEMBIX Ha yCTaJOCTh, a JJs Omop BbicoToi Ooznee 100 M — kak s
KOHCTPYKIUMN, PACCUNTHIBAEMBIX HA YCTANIOCTb.

17.2 IIpu pacuerax onop BJI u koHctpykuuii OPY u nMHMII KOHTAKTHBIX CE€TEN TpaHCIOpTa
(KC) crmenyer mpuHMMaTh KO3(PQPHUIIUEHTH YCIOBHIA pabOThI, YCTAaHOBJICHHBIC NpuioxeHneM E, a
Takke 1o Tads. 32 u n. 17.12 HacTosAmmx HOPM.

Pacyer Ha mNpPOYHOCTH 3JIEMEHTOB OMNOp, 3a HCKIIOUEHHWEM pacueTra CEUeHUHM B MecTax
KpPEIUIEHHUS pACTSHYTHIX JJEMEHTOB W3 OJMHOYHBIX YIOJKOB, NPUKPEIUISIEMBIX OJHOW IOJKOM
Oontamu, mo m. 7.2 He gomyckaercs. PacueTHwle ANMHBI lef M pamuychl MHEpIMU CEYCHU | TpH
OTIpeIelIeHUU THOKOCTH JIEMEHTOB IUIOCKUX TpaBepc CleAyeT MPUHUMATh 110 Tabi. 33.

17.3 Tlpu ompeneneHU MPUBEACHHOW TMOKOCTH MO Tabha. 1 HanboJdbIIyI0 THOKOCTH BCEro
CTEp>KHS A CJIelyeT BBIYUCIATH 10 (GOpMyIaM:

JUTSl YETBIPEXTPAHHOTO CTEPXKHS C NapaJJIEIbHBIMU MOSACAMHU, IIAPHUPHO OMEPTOrO MO KOHIAM

A=21/b (158)
JUIS. TPEXTPAHHOTO PABHOCTOPOHHETO CTEPXKHS C IMapaJICIbHBIMU IOSICAMH, IAPHUPHO
OTIEPTOTO IO KOHIIAM

A=2,51lb (159)

JUTSE CBOOOTHOCTOSIINIEH CTOWKH MUpamMuaanbHoi hopmsl (puc. 10)

A =2uah/b; (160)
O603Hauenus, npuHAThIe B hopmynax (158) + (160):
1 = 1,25(bs/bi)? — 2,75(0s/0i)+3,5 - ko3 OHUIMEHT 1S OTIpe/IeNIeHNs PACIETHO JUTHHBI;
| — reomeTpuyeckas JUIMHA CKBO3HOTO CTEPIKHS;
b — paccTosiHue MeX Ty OCSIMH MOSICOB Y3KOU TPaHU CTEPIKHS C MapauICIbHBIMK MOSICAMHU;
h — BeIcOTa CBOOOIHO CTOSAIIEN CTONHKY;
bs u bt — paccrosiHus MeXay OCSIMH TOSCOB MHPAMHIATBHON OMOpPbI COOTBETCTBCHHO B
BEPXHEM U HIDKHEM OCHOBAHUSX HanOoliee Y3KOU rpaHu.
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Tabnuma32
Ne n/mt DJeMeHT KOHCTPYKIUI Kosgpuunent yenosuii
paboThI Y.
1 Cxarple TOsica, W3 OAWHOYHBIX YTOJIKOB, CTOEK CBOOOTHO
CTOSIIIMX OIOp B TEPBBIX JBYX MaHEISAX OT OamiMaka Hpu
Y3JI0BBIX COCIMHEHHSIX:
a) Ha CBapKe 0,95
0) Ha OoJyiTax 0,90
2 CxxaTple  9JJIEMEHTHl IUIOCKMX  pEHIeTYaThIX TpaBepc U3
OJJMHOYHBIX PAaBHOIOJOYHBIX YTOJKOB, NMPHKPEIUIIEMBIX OJHON
oyiKo# (puc.24):
a) mosica, NPUKPEIUIIEMbIE K CTOWKE OIOpPHI HEMOCPEACTBEHHO
aBymMs Oonramu u Ooyiee, TOCTABICHHBIMH BJOJIb II0siCA
TpaBepChI 0,90
0) mosica, MPUKPEIUISIEMBIE K CTOMKE OTMOPBI OAHUM OO0JITOM
Wwim yepe3 GpacoHKy 0,75
B) PAaCKOCHI U PaCIOPKHU 0,75
3 OTTSOKKM M3 CTaJIbHBIX KaHATOB WJIM IYYKOB BBICOKOIIPOYHOMN
MIPOBOJIOKH:
a) A7 TPOMEXKYTOUHBIX OMOP B HOPMAIbHOM pEXHME 0,90
paboThl
0) [t aHKEPHBIX, AaHKEPHO-YTIIOBBIX M YTIIOBBIX OIOP: 0,80
B HOPMaJIbHOM PEKHUME pabOThI
B aBapUITHOM pEXHMe PaOOTHI 0,90

IIpumMedanue— YKazaHHbIC B TaOJHIIe, 3HAUCHUS KO3 (HUIHEHTA YCIOBHIA pabOThI HE PACIIPOCTPAHSIOTCS HA

COCMHCHUA JJIEMCHTOB B y3JIaX.

a  2-2

= |
vl

¥IN| = 1y g bz 4
| HE tms ._"_Ql’__J
At | 1-1
< A
> X >
|t=_} |ln]

Pucynoxk 24 — Cxembl TpaBepc

@ — C TPEYTOIBHOW PENIeTKON; 6 — TO XKe, CO CTOMKaMuU

17.4 Pacuer Ha YCTOWYMBOCTH BHEIICHTPEHHO-CXKATBIX M CHKATO-W3TMOAEMBIX CTEPIKHEH

CKBO3HOI'0 CCYCHUA, MOCTOAHHOI'O MO MJIMHE, CICAYCT BBIIIOJIHATH COIJIACHO Tpe6OBaHI/I$IM pasaci 7

HACTOSIUX HOPM. /Il paBHOCTOPOHHUX TPEXT'PAHHBIX CTEPKHEH CKBO3HOI'O CEUEHUs, IIOCTOSHHOI'O
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10 JJIMHE, C pelIeTKaMH W IUTAHKAaMH OTHOCHTEIBHBIA IKCIEHTPHUCHUTET M CIIEAyeT BBIYHCIATH IO
dbopmynam:
IpU U3ru0e B IUIOCKOCTH, TIEPIIEHANKYIIIPHON OHON U3 rpaHei
m = 3,48 M /(Nb) (161)
MIpH U3TUOE B TNIOCKOCTH, TApaIeIbHONW OJTHOM U3 TpaHei
m =3 S M /(Nb) (162)
rne b — paccrosiHue Mexy OCSMH MOSICOB B INIOCKOCTH IPaHH;
f — xosbounment, paBHbii 1,2 mpu OontoBbIX coeauHeHusX W 1,0 — mpm CcBapHBIX
COC/TMHEHUSIX.

Taomnuma 33

Pacuetnas juimHa lef u paguyc uHepiuu cedeHus |

KoncTpykuus tpaBepcol MOsICOB peleTKn

|ef i Ief i

C mosicaMM M PEUICTKOM W3 OJIMHOYHBIX Im Imin la, Ic imin
yronkoB (puc. 24,a) Im1 Ix - -

C mosicamul M3 MIBEJICPOB U PEIIECTKON U3 Im Iy lg, lc Imin

OJIMHOYHBIX YTOJKOB (puc. 24,0) 1,121y Ix - -

OO0o3HaueHwus1, MpUHSATHIEC B Ta0n 33:
ix — paJinyC HHEPIIMH CCYCHHUSI OTHOCUTEIIBHO OCH, MapaUIeIbHON MIIOCKOCTH PEIIETKH TPABEPCHI.

17.5 Tlpu pacuere BHEIIEHTPEHHO-CKATHIX U CXKATO-U3THOAEMBIX CTEPIKHEW CKBO3HOTO CEUCHHMS
corimacHo TpeOoBaHUSAM, M. 7.27 HACTOAIMX HOPM 3HAUEHUE SKCIEHTPHCHUTETa MPH OOITOBBIX
COETMHEHUSX PJIEMEHTOB ClIe[lyeT YMHOXaTh Ha KodduimeHT 1,2.

17.6 Ilpm mnpoBepke YCTOWYMBOCTH OTHEIBHBIX IMOSICOB, BHELEHTPEHHO-CKATBHIX U
CKaTOM3TrU0AEMbIX CTOEK CKBO3HOTO CEYEHHMsI OTIOP C OTTSHKKAMU MPOJIOJIBHYIO CUITYy B KaXKJIOM TOsice
CleyeT OMpeneisTh C Y4YeTOM YCHIMA OT M3THOaronero MoOMeHTa M, BBIYHCISEMOro IO
nedhopMUPOBAHHOM cxeMe. 3HAaYeHHE ITOr0 MOMEHTA B CEpeUHE JUTMHBI MAPHUPHO-OMEPTON CTONKH
JIOJIKHO OTIpeAeNAThCS 1o (hopmMyie

M =Mq+%(fq+fo) (163)

rie Mg — u3rubarommii MOMEHT B CepeIMHE JUTMHBI OT TONEPEYHOH HArpy3KH, OIpeAeaeMbIid
KaK B OOBIYHBEIX OajKax;

5=1-0,INI>/(EJ); 3mech J — MOMEHT WHEPUMM CEUYEHHS CTOWKHM OTHOCHTENBHO OCH,
NEPIICHIUKYISPHON MIOCKOCTH IEUCTBUS MOMEPEYHON HATrPY3KH;

| — quHa cToliKMy;

N — mpojonpHas cuiia B CTOHKE;

fy — mporu® croiikM B cepelMHE JIMHBI OT IMOMEPEYHON HArpy3KH, OINpeAesieMblii Kak B
OOBIYHBIX OaJIKax;

fo = 1/750 — cTpenka HauyaIbHOTO MCKPHBIICHUS CTOMKH;

S — koapuImeHT, npuHUMaeMbIid corsiacHo 1.17.4.

17.7 Tlonepeunyto cuiny Q B ckaTo-M3ruOaeMbIX M HIAPHUPHO-OMEPTHIX CTOMKAX CKBO3ZHOTO
CEYCHUs, IOCTOSTHHOTO T0 JUIUHE, B OMOPAaX C OTTSHKKAMU CJIeIyeT MPUHUMAThH MTOCTOSTHHOM IO JUTHHE
CTOWKH U OTPEIENATh 1o (hopmyre
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314
Q = Qmax +—aﬂN (fq + fo) (164)

rae Qmax — MakcHMasbHas MONepeyHasi Cijla OT BHELTHEH HArpy3Ku.

OcranbsHble 0003HaueHus B hopmyiie (164) nmpuHATH TakuMH, Kak B popmyiie (163).

17.8 Pacuer Ha yCTOMYMBOCTbH CXKAThIX CTEPKHEW KOHCTPYKUMH M3 OJAMHOYHBIX YIOJIKOB
CJIeTyeT BBIMOJIHATH, KaK IPAaBUIIO, C YYETOM SKCUEHTPUYHOTO MPUIIOKEHUS MTPOJIOJIbHBIX CHIL.

JlomyckaeTcsi pacCUMTBIBATH ATH CTEPKHH KakK HEHTpallbHO-CXaTbie 1o ¢opmyne (3) npu
YCIIOBUM YMHOKEHHSI TPOAOJIBHBIX CHJI Ha KO3 PHUIUEHTHI am U ad, IpuHUMaeMble He MeHee 1,0.

B mpoctpaHcTBeHHBIX OONTOBBIX KOHCTpYKLUsAX 1O puc.10 (kpome puc.10, B ¥ KOHIIEBBIX
OI10p) IIPU LIECHTPUPOBAHUU B y3J1aX CTEPHKHEHN U3 OJIMHOUYHBIX PABHOIIOJIOYHBIX YTOJIKOB 110 UX PUCKAM
IIPU OJHOPSITHOM PACIOJIOKEHUU OOJITOB B JIEMEHTAX PEIIETKH U MPUKPEIUICHUH PACKOCOB B y3JI€ C
JIBYX CTOPOH IOJIKH M0sica 3HaUeHus1 KOA(P(UIIUEHTOB 0Om U 0d, OTPEICIIIOTC:

qurst osicoB ¢ A < 3,5 (mpu A>35 cienyeT NIpuHUMAaTh A=35 ) 1o popmynam:
npu 0,55 < ¢/b < 0,66 1 Nmg /Nm < 0,7

a, =1+[c/b-055+1(0,2-0,057 )N, /N, (165)
npu 0,4< ¢/b < 0,55 1 Nmd /Nm < (2,33¢/b-0,58)

a, =0,95+01c/b+[0,34—0,62c/b+1(0,2—0,052 N, /N (166)

m

JUTSL paCKOCOB (C OTHOIICHHWEM PACCTOSHUS TI0 MOJIKE YTOJIKa packoca OT OOyIIKa 10 PUCKH, Ha
KOTOPOW YCTaHOBJIEHBI OONTHI, K IIWPUHE IMOJKKA Yyrojika packoca, paBHoM ot 0,54 no 0,60),
MPUMBIKAIOIINUX K pAaCCYMTHIBAEMON MTaHENH Mosica, Mo GopMyam:

npu 0,55 < ¢/b < 0,66 1 Nmd /Nm < 0,7

o, =118 -0,36¢/b+(1,8c/b—-086)N, /N, (167)
npu 0,4< ¢/b < 0,55 1 Nmd /Nm < (2,33¢/b-0,58)
a, =1-0,04c/b+(0,36 —0,41c/b)N, , /N, (168)

Jlns mpocTpaHCTBEHHBIX OOJNTOBBIX KOHCTpYKUUH 1o puc.10, 1, 1, e B dpopmynax (166) u (168)
crneayet npuauMath 0,45 < ¢/b < 0,55.

B mpocTpaHCTBEHHBIX CBAapHBIX KOHCTPYKIHUSAX W3 OJAWHOYHBIX PABHOIOJIOYHBIX YTOJKOB IO
puc.10, 6, T (KpoMe KOHIIEBBIX OIOpP) C MPUKPEIUIEHHEM PACKOCOB B y3JI€ TOJBKO C BHYTPEHHEU
cTopoHbl MOJKH 1mosica mpu Nmd /Nm < 0,7 3HaueHHs K0O3()PHUIIUECHTOB 0m B 0.d TPUHUMAIOTCS

IIPH LIEHTPUPOBAHKH B y3J1aX CTEPIKHEH MO IIEHTPaM TsHKECTH CEUeHUN

om=oad=0,1;

IpY [EHTPUPOBAHUY B y3J1aX OCEH packocoB Ha OOYIIOK Mmosica

om = ad = 1+0,12 Nmg /Nm
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IIpu pacuere KOHCTPYKIMM Ha COBMECTHOE JIEMCTBUE BEPTUKAIBHBIX U IONEPEUYHBIX HATPY30K
U KpYTALIETr0O MOMEHTa, BBI3BAHHOI'O OOpBIBOM IIPOBOJOB WJIM TPOCOB, JOIYCKAeTCs NPUHUMATh
om=oaq4=1,0.

O6o03HaueHus, npuHATHIe B popmynax (165) + (167) ans onpenencHust om U ad

€ — pacCcTOsTHHE TI0 MOJIKE YroJIKa Mosica OT 00yIIKa 0 PUCKH, Ha KOTOPOH PacIioioKeH IIEHTP
y37a;

b — mmpuHa NoNKK yroyika nosca;

A — ycnoBHasi THOKOCTB T05ICa;

Nm — IIpoJoJibHas CHila B IAHEJNIU N0sICa;

Nmd — cymMMa MpOEKIMil Ha OCh NOsica yCUJIMH B packocax, MPHUMBIKAIOIUX K OJHOHN IOJIKE
nosica, nepeJaBaeMas Ha HEro B y3JI€ U ollpeiensieMasi Py TOM K€ COYeTaHUM Harpy3okK, Kak it Nm;

IIpU pacueTe mosca MpuHUMaercs Oosbliee U3 3Ha4eHUH Nmd, HOTYYEHHBIX Ui Y3JIOB IO
KOHIIaM I1aHEJIH, a IIPU pacueTe pacKoCoB - Ui y371a, K KOTOPOMY IIPUMBIKAET PACKOC.

17.9 TI'mbGkocTh MEpBOro CHHU3Y packoca U3 OAMHOYHOIO YroJIKa peleTdyaTol cBOOOAHO
CTOSIIIIEH CTOMKH HE JI0JDKHA MpeBbImath 160.

17.10 OTkioHEeHUs Bepxa ONOp U BEPTUKAIbHbBIE MPOrHObI TpaBepC HE JOJIKHBI IPEBBINIATH
3HAYCHUH, MPUBEIEHHBIX B Ta01.34.

17.11 B cranbubix koHcTpykuusix omnop BJI m OPY u3 0oaMHOUYHBIX YrojKoB Jauadparmsl
ClIeyeT pacrojlaraTb He peke 4eM uepe3 15 M, a Taxke B MecTax IPHIIOKEHUS COCPEIOTOYECHHBIX
Harpy30K U I1€PEJIOMOB I10SICOB.

17.12 B oaHOOONTOBBIX COEAMHEHUSX 3JEMEHTOB PELIETKH (PackoCOB M PaclOpoOK) Kpome
IOCTOSIHHO pa0OoTaloUIMX Ha PACTsDKEHUE IMPH TOJIIMHE MOJKH A0 6 MM U3 cTaleil ¢ mpenenoM
Texyuectu g0 380 H/MM? paccTosHHe OT Kpas dJ€MEHTa [0 LEHTpa OTBEpPCTHS BIONb YCHIUS
nonyckaercs npuHuMath 1,35d (rme d — nuamerp oTBepcTHsi) Oe3 IOMycKa B CTOPOHY yYMEHBIICHHUS
IPU U3TOTOBJIEHUM 3JIEMEHTOB, O Y€M JIOJDKHO OBITh yKa3aHo B mpoekte. [Ipu sTom, B pacuere Ha
CMATHE COCIMHSIEMBIX IJIEMEHTOB, KOA(DPUIIMEHT yCiIoBHI paboThl y» coenuHeHus B Gopmye (137)
cienyer npuHUMarh paBHbeIM 0,605.

B 01HOOONTOBBIX COENMHEHMSX 3JEMEHTOB, MOCTOSHHO PAa0OTAIONIMX HA pacTsDKeHHe (Tsr
TpaBepC, MEMEHTOB, IPUMBIKAIOIINX K y3JIaM KPEIUIEHHUs IPOBOAOB U TPOCOB, U B MECTaX KPEIJICHUS
000pyI0BaHUs), pPAcCTOSIHME OT Kpas 3JeMEHTa J0 IEeHTpa OTBEPCTHs BAONb YCWIUS CIeIyeT
npuHUMaTh He MeHee 2d.

17.13 Packocsl, MpUKpeIIIsieMbIe K MOsICy O0ATaMu B OJHOM Y3JI€, TOJDKHBI pacrionaratbes, Kak
MIPAaBUJIO, C ABYX CTOPOH MOJIKH MOSICHOTO YTOJIKA.

17.14 B 60ATOBBIX CThIKaX MOSICHBIX PAaBHOIOJOYHBIX YTOJIKOB YHCIIO OOJITOB B CTBIKE CIEIyeT
Ha3HayaTh YETHBIM M paclpeAesiTh OONTH MOPOBHY MEXAY HojkaMu yrojka. KonnyecTBo 601TOB
IpY OAHOPSTHOM U IIAXMAaTHOM HX PACIOJIOKEHHH, a TAK)KE KOJIMUYECTBO MONEPEUHBIX PsI0B OOJITOB
IpU JBYXPS/IHOM UX PAacloIOXKEHUHU cielyeT Ha3HadaTh He OoJiee MATH Ha OJHOM MOJIKE Yroyika C
KaKJ0W CTOPOHBI OT CTBIKA.
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KoncTpykuuu u
HaIpaBlieHUE
OTKJIOHEHHS

OTHOCHUTEJILHEIE
OTKJIOHEHHUS CTOEK
(x BeICOTE h)

OTHOCUTENBHBIE TIPOTUOBI TPABEPC

(X 1yMHE npoJieTa Wik KOHCOJIH)

BCPTHUKAJIBbHBIC

T'OpHU30HTAJIBHBIC

B
npoJjere

B
Ha KOHCOJIH
npoJjere

Ha KOHCOJIN

1 KoH1ieBble U yIiIOBbIE
onopsl BJI ankepHoro
TUIIAa BLICOTOU 10 60 M
BJI0JIb IIPOBOJIOB

1/120

1/200

1/70 He orpannumBarotcs

2 Onopsl BJI ankep
HOI'O0 THUIMA BBICOTOM J10
60 M B10JIb IPOBOJIOB

1/100

1/200

1/70 To xe

3 IlpomexxyTouHbIE
onopsl BJI (kpome
MIePEXOTHBIX )
IIPOBOJIOB

BIOJIb

He OT'paHUYHBAIOTCA

1/150

1/50 To xe

4 TlepexoaHbie OMOPHI
BJI BCEX
BBICOTON CBBIIIE 60 M

THUIIOB

BJI0JIb IIPOBOJIOB

1/140

1/200

1/70 To xe

5 Omnopei OPY Bnoms
MIPOBOJIOB

1/100

1/200

1/70 1/200

1/70

6 To e,
MIPOBOJIOB

TIOTIepeK

1/70

He OTpaHU4YHBAOTCA

7 CTOWKHM oOmop MOoj
obopyioBaHue

1/100

8 Banku IO
o0opynoBaHue

1/300

1/250 -

IIpumeuanus

OKCITyaTalluto O60py,HOBaHI/I$I YCTaHOBJICHBIL 0oJree KeCTKHE Tpe60BaHI/I$I.

1 Otxinonenns onop OPY u tpaBepc onop BJI B aBapuitHOM 1 MOHTa)KHOM PEKUME HE HOPMUPYIOTCS.
2 OTKJIOHEHUS W MPOTHUOBI MO 1M03. 7 W 8§ JIOJKHBI OBITh yMEHBINEHBI, €CIM TEXHHYECKUMHU YCIOBUSMH Ha

18 JlomosiHuTebHbIEe TPeOOBAaHUSI MO MPOEKTHPOBAHMI0 KOHCTPYKIHIA

aHTeHHbIX coopy:keHuil (AC) cBs3u BbICOTOM 10 S00 M

18.1 IIpu npoextupoBanuu AC cienyer nperycMaTpuBaTh:

CHUIKXCHHUC a3POANHAMUYCCKOTIO COMMPOTUBIICHUA COOPYKCHUA U OTACIIBHBIX €0 3JICMCHTOB,

palMOHAIIBHOE PACIPEICICHUE YCWIMM B 3JIEMEHTAX KOHCTPYKLMM IIyTEM HCIOJb30BaHUS

MPEABAPUTEIIBHOTO HAMPSHKEHUSI; COBMEIICHUE HECYIITUX M PATUOTEXHUUECKUX (DYHKITHIA.

18.2 JInst OTTSMEK M DJIEMEHTOB AHTEHHBIX IMOJIOTEH CIIEYyeT MPUMEHSATHh CTaJbHbBIE KaHAThI
Kpyriible onuHKOBaHHBIE 1O Tpynmne CC, Tpy30Bble HEPACKPYUHBAIOIIUECS OJIWHAPHON CBUBKH
(cnupanbHBIE) WM HEPACKPyYMBAIOUIWECS JBOWHOW KPECTOBOM CBHUBKH C METAJUIMYECKUM
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CEepICYHUKOM (KPYTJIOMpPSIIHBIE), TpPU OSTOM CHHUpaJbHbIEe KaHAThl JOJDKHBI MPUMEHSTHCS TMpU
pacueTHbix ycwiusax g0 325 kH. B kanatax cieayeT NpUMEHSTh CTAIbHYH KPYIJIYyH) KaHATHYIO
IIPOBOJIOKY HAaOONIBIINX TuaMeTpoB Mapku 1. I cpeliHe- U CUIIbHOArPECCUBHBIX CPEJl TOMYCKAIOTCS
KaHaTbl, onHKOBaHHBIE 1o rpynne JXKC, ¢ tpeboBanusimu s kanatoB rpymmel CC. Jlomyckaercs
IPUMEHEHUE pACKpPYUYMBAIOLIMXCA KAaHAaTOB MpU Yy[JIMHEHUUM Ha 25 % OOBA30K U3 MSATKOU
OLIMHKOBAHHOM IIPOBOJIOKM IO KOHILAM KaHaToB. /[l OTTSDKEK CO BCTPOECHHBIMHM H30JISITOPaMM
OpELIKOBOrO THIIA CIEAYET IPUMEHSTh CTAIbHBIE KAaHATHI C HEMETAJUIMYECKUMHU CEPAEUYHUKAMMU, €CIIU
3TO JOMYCKAETCS PATHMOTEXHUYECKUMHU TpeOOBaHUAMH. i OTTSIKEK C YCHIIMAMH, MPEBIIIAIOIIUMHI
HECYIIYI0 CIIOCOOHOCTh KaHATOB M3 KPYIJVIOH MPOBOJOKH, JOMYCKAaeTcs HPUMEHEHUE CTaJbHBIX
KaHaTOB 3aKPBITOTO THUIIA U3 36TOOPA3HBIX U KJIMHOBUIHBIX OLIMHKOBAHHBIX MPOBOJIOK.

18.3 IIpu pacuerax koHCcTpykiui AC cienyeT npuHUMaTh KOIPOUIUEHTH YCIOBUI paboThI,
yCTaHOBJIEHHBbIE pa3a. 13 u npunoxenuem /I, a Taxxke mo tabin. 35.

Tabnuma3s
DneMeHThI KOHCTPYKIUH Koacbu(b HLHCHT
yCIIOBUM pabOTHI yc
[TpenBapuTensHO HANPSHKEHHBIC JIEMEHTHI pereTKH DIaHIbL: 0,90
KOJIBIIEBOTO THIIA
OCTAJIbHEIX TUIIOB 1,10
CranpHble KaHAThI OTTSHKEK MAuT WM 3JIEMEHTHI aHTEHHBIX MTOJIOTEH 0,90

IMpH UX KOJIMYCCTBE:
3-5 OTTsIKEK B ApycCe WA DJICMCHTOB aHTCHHBIX ITOJIOTCH

6-8 oTTSKEK B sIpyce 0,80

9 oTTspKEK U OoTiee B sipyce 0,90

3anenka KOHIIOB Ha KOYIIe 32)KMMaMH WM TOYEYHOE OTPECCOBAHHE 0,95
BO BTYJIKE

OrmuteTka KaHaTa Ha KOYIIE UK U30JIATOpE 0,75

DJIeMEeHTBI KpEeIJICHUS! OTTSKEK, aHTEHHBIX MOJOTEH, IPOBOJIOB, 0,55
MTOJIKOCOB K OIMOPHBIM KOHCTPYKIUSIM M aHKEPHBIM (PyHIaMEeHTaM 0,90

AHKepHBbIE TSKH 0e3 Pe3bOOBBIX COCTUHEHHH MpH paboTe UX Ha
pacTshKeHUe ¢ U3ruoomM

[TpoymmHel pu paboTe Ha pacTsKeHHe 0,65
JleTanmy KperuteHnui ¥ COeIMHCHN CTATbHBIX KaHATOB: 0,65
MEXAHUYECKUE, KPOME OCEN IIAPHUPOB 0,80
OCH TIAPHHUPOB MIPH CMATHH 0,90

18.4 OTHOCUTEIBbHBIC OTKIOHCHHS OIoOp HC AOJIKHBI ITPECBBIIATH 3HaquHﬁ, YKa3aHHBIX B
Ta6ﬂ.36, KpoMC OTKJIOHEHUI Omop, AJid KOTOPBIX YCTAHOBJICHBI HWHBIC 3HAYCHHUA TCXHUYCCKUM
3aIaHUCM Ha IPOCKTUPOBAHUC.

Tabnuma36
OTHOCHUTENbHBIE OTKIOHEHUS (K
Bun HarpyxeHus
BBICOTE)
BetpoBas unu rononennas Harpyska 1/100
OHOCTOPOHHE TOJIBEIICHHBIE K OMOPE aHTCHHBI MPU OTCYTCTBHH 1/300
BeTpa
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18.5 ITpu nuHAMHYECKOM pacyeTe ONOpbl MacCy 3aKpEIJIEHHOIO K OIOPE aHTEHHOI'O I0JIOTHA
YUUTBIBaTh HE CIEIYET.

18.6 3HaueHMsT BETPOBOM M TOJOJENHON HArpy3oK JOIYCKaeTcsl NPUHHMMATh Ha BBICOTE
CepeIMHBI IPYCOB CTBOJIA MAYThI HJIM B ABYX TPETAX BBICOTHI MOJBECAa TMOKOTO 3JIeMeHTa (OTTSKKH) U
CUMTATh ITH 3HAYECHUS PABHOMEPHO PACIPEAEICHHBIMHU 110 JUIMHE sIpyca WU 3JIEMEHTa.

18.7 CocpenoToueHHble CHUJIbI B MPOJIETE OTTSHKEK MadT OT MAacChl U30JSATOPOB, BETPOBOU U
rOJIOJIEHON Harpy30K Ha HUX JOIYCKAeTCsl IPUHUMATh KaK paBHOMEPHO PacHpeAeICHHYI0 Harpys3Ky,
HKBHBAJIEHTHYO 10 3HAYEHUIO OAJIOYHOI0 MOMEHTA.

18.8 Ilpu pacuere HakIOHHBIX 3J1IeMeHTOB AC (OTTSKEK MadT, JIEMCHTOB aHTEHHBIX MOJIOTEH,
IIOJIKOCOB) CJIEAYET YUUTBIBATh TOJIBKO IPOEKLHIO JACHCTBYIOLUIMX HAa HUX HArpy30K, HAIPABICHHYIO
MEPIEHIUKYIISIPHO OCHU 3JIEMEHTA UJIU €T0 XOpJeE.

18.9 MauTel C OTTS)KKaMU JIOJDKHBI OBITh paccuuMTaHbl Ha YCTOMUMBOCTH B IIEJIOM U HX
OTJENbHBIX 3JEMEHTOB IpPU CIEAYIOIIUX HAarpy3kax: OT MOHTQXHOTO HAaTSDKEHUS OTTSDKEK Ipu
OTCYTCTBUM BETpPa; BETPOBOM - B HANPABJICHUU HA OJHY U3 OTTSDKEK; T'OJIOJIEAHOH - IpU OTCYTCTBUHU
BETpa; OJIOJIETHOM U BETPOBOM - B HAIIpaBJIEHUU Ha OAHY U3 OTTsDKeK. [Ipu nmpoBepke ycToifuMBoCcTH
MauThl B IIEJIOM pacyeTHas CHJia B CTBOJIE JIOJKHA ObITh MEHEe KpUTHUECKOU cuiibl B 1,3 pasa.

18.10 B mpoekTe 10JIKHBI YKa3bIBaThCSl 3HAUEHUSI MOHTA)KHBIX HATSDKEHUM B KaHATaX OTTSKEK
IIpY CPEIHEr0J0BOM TEMIIEpaType BO3AyXa B pallOHE YCTAaHOBKM MauThl, a TaKXe IPHU TeMmIepaType
+40°C.

18.11 MoHTaXHbIE COEAMHEHHUS AJIEMEHTOB KOHCTPYKLMMH, MEepeaaroliie pPacyeTHbIE YCUIIMS,
cllelyeT MPOEKTUPOBaTh, KaK MpaBuio, Ha 00JITaX Kjacca TOYHOCTU B 1 BeIcOKONpOYHBIX OonTax 6e3
perynupyeMoro HarTsbkeHHs. [Ipu 3HaKonepeMEeHHBIX YCWIMAX CIEAYET, KaK NPaBUIIO, IPUHUMATh
COEJIMHEHUS] Ha BBICOKONPOYHBIX OOJITaX MM HAa MOHTaXHOH cBapke. Bo (raHueBbIX coeTuHEHUAX
CllelyeT, Kak IpaBWJIO, HPUMEHSATh BBICOKONPOYHBIE OONTHI 0€3 peryiupyeMoro HaTsHKEeHUs.
[IpuMeHeHre MOHTa)KHOW CBapKHW MJIM OOJTOB Kiacca TOYHOCTH A JIOJKHO OBITH COTJIACOBAHO C
MOHTHUPYIOIIEN OpraHu3alueH.

18.12 Packocel ¢ rubkocTbio 6osee 250 npu nepekpecTHOM pelieTke B MecTax MepecedyeHuit
JIOJKHBI OBITh CKPETIIIEHBI MEXTy COOOH.

[TporudsI pacropok auadgparm U 3J1€MEHTOB TEXHOJOTHYECKUX IJIOIAJ0K B BEPTUKAIBHON U
TOPU3OHTAIILHOMN TUIOCKOCTAX HE JOHKHBI MpeBbImath 1/250 mporera.

18.13 B KOHCTPYKIMAX peELIeTYaThbIX OMop JuadparMbel JOJDKHBI YCTaHABIMBATHCA Ha
pacCcTOSIHUU MEX]ly HUMHU He OoJiee TpeX pa3MepoB CPETHETO MONEPEYHOro CEYSHUs CEKLIUU OTOPEI, a
TaK)KE€ B MECTAX MPUJIOKEHUS COCPETOTOUEHHBIX HArPy30K U NEPETIOMOB IIOSICOB.

18.14 bonThl (QuaHIEBBIX coelWHEHHH TpyO cieayeT pa3MmemiaTb Ha OJHOW OKPY>KHOCTH
MHUHUMAaJIbHO BO3MOKHOTO IMaMeTpa, Kak MpaBUiIo, Ha PaBHBIX PACCTOSIHUAX MEXIy OoNTaMu.

18.15 DnemeHTHI pereTku GepM, CXOASIIINECS B OJHOM y3J€, CIeayeT IIEHTPUPOBATh HA OCh
nosica B TOUKe IepecedeHns ux oceil. B Mecrtax mpuMbIKaHUS packocoB K (UIaHIIaM JOIyCKaeTcsl X
paclieHTpOBKa, HO He OoJjiee YeM Ha TPeTh pa3Mepa MoNepeyHoro ceueHus nosca. [lpu pacueHTpoBke
Ha OOJIBIINK pa3Mep 3JIEMEHTHI JOJKHBI PACCUUTHIBATHCS C YUETOM Y3JI0BBIX MOMEHTOB. B mpope3HbIx
(acoHkax, UIs KpEIUIEHUS PACKOCOB M3 KPYIJIOW CTalld, KOHEL MpOpe3H cJelyeT 3acBepiuTh B
1,2 pa3a GonbIlie TuameTpa packoca.

18.16 OtTTskkM B Maurax C pELIETYATBIM CTBOJIOM CIEAyeT LEHTPUPOBAaTh B TOYKY
IIepeceyeHus] Ocel MOACOB M PACHOPOK. 3a YCIOBHYIO OCh OTTSIKEK JOJDKHA NMPUHMMATBCS XOpJa.
JIucroBble NPOYUIMHBI AJS KPEIUIEHUS OTTSKEK JOJDKHBI IOAKPEIUIAThCS pedpaMu KECTKOCTH,
IPEJOXPAHSAIOIIMMU UX OT M3ruba. KOHCTpykumu y37I0B KpemsjaeHus OTTSXKEK, KOTOpble He
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BIIMCHIBAIOTCS. B TPAHCHOPTHBbIE Ta0apuUThl CEKIMM CTBOJIOB MauT, CIEAyeT MPOEKTUPOBAaTh Ha
OTJIeIIbHBIX BCTaBKaX B CTBOJIC B BU/JIE JKECTKUX rabapuTHBIX Auadparm.

18.17 OnopHasi cekius MadThl 10JKHA, KaK IPaBUJIO, BBIIIOJIHATHCS MEPeIatoel Harpy3Ky OT
CTBOJIa MauThl Ha (yHIAMEHT 4Yepe3 OmopHbIA mmapHup. IIpum cooTBeTcTBYIOIIEM OOOCHOBaHHU
JIOITyCKAeTCsl IPUMEHEHUE OTIOPHOM CEKIIMH, 3aIeMIICHHON B yHIaMEHTE.

18.18 KpoHIITElHbl U MOJBECKH TEXHOJIOTMYECKUX IUIOLIAZ0K CIEeAyeT pacrmoiiaraTh B y3jax
OCHOBHBIX KOHCTPYKLUI CTBOJIA.

18.19 Harspxuble ycTpoiicTBa (My(ThI), CiIyKamue A PEryIHUPOBKH JJIUHBI U 3aKPEIUICHUS
OTTSDKEK MauT, JOJDKHBI KPEMUThCA K aHKEPHBIM YCTpOHCTBaM TrHOKOl kaHaTHOW BcTaBKOM. [[nnHa
KaHaTHOM BCTaBKU MEX]y TOpLIAMHU BTYJIOK JOJKHA ObITh HEe MeHee 20 1uaMeTpoB KaHata.

18.20 [ns snementoB AC ciieqyeT NpUMEHSATh TUIIOBBIE MEXaHWYECKUE JI€Talu, IPOLIEIIINe
UCIBITAaHUS Ha MPOYHOCTh U YCTAJIOCTh. Pe3p0a Ha pacTSIHYTHIX 3JIEMEHTaX JODKHA MPUHUMATHCA IO
crangaptam [OCT 8724, TOCT 9150, 'OCT 24705 (ucnionHEeHUE BIaJUHBI pe3b0BI C 3aKPYTICHUEM).

18.21 B oTTsbkkax MayT, Ha NPOBOJAX M KaHATaX TOPU3OHTAJIbHBIX AHTEHHBIX IOJOTEH JUIS
raimieHuss BUOpalMM  cleAyeT IpeaycMaTpuBaTh  IIOCJIENOBATEIbHYI0  YCTaHOBKY  IApHBIX
HU3Ko4acTOTHRIX (1-2,5 I'm) u BBIcOKOUYacTOTHBIX (4-40 ['m) BUOporacuresneil pecCOpHOro THUTIA.
HuskouacToTHbIE TacuTeN! clieyeT BHIOMPATh B 3aBUCHUMOCTH OT YaCTOTHI OCHOBHOTO TOHA OTTSIXKKH,
IpoBOJa WM KaHata. PaccTosHMe S 70 MecTa MOJBECKHM racuTelieidl OT KOHIICBOW 3a/IeJIKM KaHaTta

CIIeIyeT OMpeeNaTh mo Gpopmyie
P
s> fd ‘/—
m
m — Macca 1 M KaHarta, IpoBOJia, KT;
P- MNpEABApPUTCIIbHOC HATAXKCHUC B KAHATEC, IIPOBOJC,

S — xoaddunuent, pasusiit 0,00041, H.
BpicOKOUacCTOTHBIE TaCUTENN YCTAHABIUBAIOTCSA BBIIIIE HU3KOYACTOTHBIX Ha paccTosiHuu S. [Ipu

rie - amamerp kaHarta, MPOBOA, MM,

IpojeTax MpPOBOJOB M KAaHATOB AHTEHHBIX IMOJIOTEH, mHpeBblmatromux 300 M, racutenu ciexyer
YCTaHaABIMBATh HE3aBUCHMO OT pacyeTa.

Jlnia ramenust KoneOaHul TUIA «TaJONKUPOBAHMUE» CIIEyeT U3MEHATh JUIMHY KaHaTa (IpoBoJIa)
MTOBOJIKAMU.

18.22 AHTEHHbBIE COOpYKEHHUS PATUOCBI3M HEOOXOAMMO OKpalIMBaTh YeperyrOIIMMHUCS
MI0JIOCAaMH 1IBETOMAPKUPOBKHU COTJIACHO TPEOOBAHUAM 110 MAapKHUPOBKE M CBETOOTPAXKACHUIO BHICOTHBIX
IPENSATCTBUMN.

18.23 MexaHn4yecKkue AeTaau OTTKEK, apMATyphbl U30JIATOPOB, a TAKXKE METHU3BI, KaK IIPABUIIO,
JIOJKHBI OBITH OIMHKOBAaHHBIMHU.

19 JlomosHMTe/IbHbIe TpeOOBAaHMSA 1O TMPOEKTHPOBAHHUIO  PEYHBIX
THAPOTEXHUYECKUX COOPYKEHUH

19.1 Ilpu pacuerax CTaJbHBIX KOHCTPYKLMH PEYHBIX THAPOTEXHUYECKUX COOPYKEHHUN CIEAyET
NpUHUMATh KO3(PPHUIMEHTHI YCIOBUI paboThl, ycTaHOBICHHbIE pa3a. 13 u mpunoxenueM /I, a Takxe
no tab:. 37.

19.2 CranbpHble KOHCTPYKIMM, HE IOJBEPraroIInecss BO3AECHCTBHUIO BOJHOM CpENbI, CIELYET
MIPOCKTUPOBATh B COOTBETCTBHM C TpeOoBaHusMu pa3d. 1+14. Ilpu pacdyere KOHCTPYKIIUH,
NOJBEPraroIuXcs BO3JEHCTBUIO BOJAHOW Cpebl, ClleAyeT NPUHUMATh KO3()(OUIMEHTHI HaJJeKHOCTH B
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COOTBETCTBHUH C TPEOOBAHUSAMH HOPM I10 POCKTUPOBAHHUIO THAPOTEXHUIECKUX COOPYKECHUH.

19.3 Pacuer Ha ycTaqocTh TPOWHUKOB U Pa3BUIIOK TPYOOIIPOBOIOB JOITYCKAETCS TPOU3BOANUTH
COrJlacHO TpeOoBaHMAM pa3n. 11, ecim B 3agaHMM Ha TNPOEKTUPOBAHHE OTOBOPEHO HAalUune
IMyJIbCUPYIOIIEH COCTaBIIAIOIEH AaBICHUS IIOTOKA B TpyOonpoBoe. PacueT Ha ycTalocTh 3JIEMEHTOB,
MIOJIBEP)KEHHBIX JABYXOCHOMY PAaCTSIKCHUIO, JTOIyCKAETCS MPOU3BOJUTH 0OJiee TOYHBIMH METOJAMHU C
y4eToM (haKTHUECKOTO HAPSKEHHOT'O COCTOSHUSL.

Taomnuma 37
Koadduument ycnoBuii paboTsI yc
DNEeMEHTHI KOHCTPYKITUH P COYCTAHUSIX HATPY30K
OCHOBHBIX 0CO0BIX
1 DnemeHTHI TpyOOIPOBOAOB, KPOME OOIIMBOK TIOCKUX 0,70 0,95

3ariyuiex, Mpu pacyeTe Ha BHyTpEeHHee JaBjieHue 0e3 yuera
MECTHBIX HANPSKEHUN

2 To xe, KpoMme IUIOCKMX 3ariymieKk 0e3 O0anouyHoi 1,10 15
KJIETKH, TPH pacyeTe Ha BHYTPEHHEE JABJICHUE C YUYETOM
MECTHBIX HANPSKEHUU

3 3armymku TpyOONpOBOMOB IUIOCKHE O3 0amouHOiM 0,55 0,7
KJIETKU MIPH pacueTe Ha BHYTPEHHEE JaBJICHUE

4 DneMeHTHl TPyOOMPOBOJOB MPU pacueTe Ha BHEIIHEE

JIaBJICHHE:
000JIOUKH TIPSIMOJIMHEHHBIX yYaCTKOB M KOJICH KOJIbIIA 0,80 0,9

JKECTKOCTH 0,65 0,75
5 AHKepHI IIIOCKUX 0OJIHIIOBOK 0,85 -

19.4 Tlnockue OONMILIOBKM 3aTBOPHBIX KaMep W BOJOBOJOB CIEIYeT pacCUMTHIBaTh Ha
MIPOYHOCTh IPU:

JTABJIEHUHM CBEXKEYJOKEHHOI0 OE€TOHa M IIEeMEHTHOI'O pacTBOpa, WHBEKTHPYEMOro 3a
OOJIULIOBKY;

(GUIBTPAIIMOHHOM JABJIEHUU BOABI B 3a00JIMIIOBOYHOM OETOHE C y4eTOM JaBJE€HHUS BOJBI B
BOJIOBO/IE.

19.5 PaGoune myTu 1moj KoJIeCHbIE U KaTKOBbIE 3aTBOPHI CIIEYEeT paCCUUTHIBATh HA IPOYHOCTH
pu U3rude U MECTHOM CMSITHH IOBEPXHOCTEH KaTaHUs, TP MECTHOM C)KaTUU CTEHKH, MPU CHKATUU
0eToHa oJ| MOIOLIBOM.

19.6 TpyOGonpoBO/Ibl C U3MEHSIOIIMMUCS 110 JUIMHE JUAMETpaMu JIOJIKHBI OBITh pa3zesieHbl Ha
YYacTKH C TOCTOSHHBIM auameTpoM. [lepexon oT omHoro nmamerpa TpyObl K JAPYroMy JIOJIKEH
BBINOJIHATHCS KOHHYECKUMU OOeyaiikaMy WM 3BEHbSMHU.

20 donmoJiHUTEeJbHBbIE TPeOOBAHHMSI IO NMPOEKTHPOBAHUIO 0AJOK ¢ THOKOM
CTEHKOM

20.1 Jlns paspe3HbIx Oanok ¢ THOKOH CTEHKOW CHMMETPUYHOIO JIBYTaBPOBOTI'O CEUYCHHS,
HECYIIMX CTAaTHYECKYI0 Harpy3Ky M HM3rH0aeMbIX B IUIOCKOCTH CTEHKH, CIIEIYyeT, KakK IpaBHIIO,
IIPUMEHSATD CTATH  C TIpeeaoM TekydecTu a0 430 H/mm?,
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20.2 TIIpouHOCTH pa3pe3HBIX OaTOK CHMMETPUYHOTO JBYTAaBPOBOTO CEUCHHS, HECYIIUX
CTaTUYECKYI0 HAarpy3Ky, M3TM0AaeMbIX B IUIOCKOCTH CTEHKH, YKPEIUICHHOW TOJIBKO IOIEPEYHBIMU
pebpamu xecTKocTH (pHC.25) ¢ YCIOBHOM THOKOCTHIO CTCHKHU

6< A, <I3 ciexyer mpoBepATH 110 hopMyJie
(M/M,)? + (QIQ.)* <1 (169)
rjae M u Q — 3HaYeHUsI MOMEHTA U TIOTIEPEYHOMN CHITBI B PACCMATPUBAEMOM CEUCHHUH OAJIKU;
My — npenenbHOE 3HaYEHHE MOMEHTA BBIYHCIIIEMOTO 110 (hopMyJie

A
M, =R,th? t—hf+(;'_£ 1—% (170)

w w

Qu — IPCACJIbHOC 3HAUYCHHC nonepequﬁ CHJIBI, BBIYHUCJIIEMOC 110 Q)OpMYHC

Q, =R,th| 2 +33 1 Zer ﬂ—”z (171)
R R, J1+u

S S

B popmynax (170) u (171) o6o3HaueHO:
tu h — TonmMHA U BBICOTA CTCHKH;
A — mIomaas ceueHus mosica OaiKu;
Ter M 0 — KPUTHYECKOE HAINPSHKCHUE W OTHOIIICHUE Pa3MEPOB OTCEKA CTEHKH, ONPECIIIeMbIC B
COOTBETCTBUH C 11.9.4;
S — K03pPHUIMEHT, BEIUMCISIEMbIHN IO (hOpMyIaMm:
mpu o < 0,03
£=0,05+50> 0,15 (172)

npu 0,03 <a<0,1
B=0,11+30<0,40 (173)

3nech & =t8f\'|/\2/—:g(h2 +a2)

rac Whin — MUHHUMAaJIbHBEIH MOMEHT COIIPOTUBJICHUA TaBPOBOI'0 CCUCHUA, COCTOAILICTO HU3 CKATOI'O

nosica Galku M TPUMBIKAIOIIETO K HEMy ydacTka creHku Beicotoi 0,5t /E/R,  (oTHOCHTENBHO

CcOOCTBEHHOW OCH TaBpa, MapaJICIHbHON MOsCY OATKH);

a — mar pedep KECTKOCTH.

20.3 Tlomepeunsle peOpa >KECTKOCTH, CEUEHHE KOTOPBIX CIEAyeT NpPUHUMATh HE MEHee
yKa3aHHbIX B M. 9.10, TODKHBI OBITH PACCUMTAHbI Ha YCTOMYMBOCTh KaK CTEPXHH, CxkaTble cHiloi N,
ompezenseMoil mo popmyiie

N =33R.th{1- T | A4 (174)
R, J1+u

r/ie Bce 0003HaYCHHS cieayeT mpuHuMaTh 1o 1. 20.2.

3navenue N creqyeTr MpUHUMATh HE MEHEE COCPEIOTOUYECHHON HArpy3KH, PAcIOI0KCHHON HaJl
pebpomM.

PacueTHyro JUIMHY CTEpKHS ClIeAyeT MpUHUMaTh paBHOH lef = h (1-5), Ho He menee 0,7h.

CuMMeTprYHOE ABYCTOPOHHEE pedpo CIEeIyeT pacCUUThIBATh Ha IEHTPaJbHOE CXKaTHe,
OJIHOCTOPOHHEE — Ha BHEIEHTPEHHOE C)KATHE C IKCIEHTPUCUTETOM, PAaBHBIM PACCTOSHUIO OT OCH
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CTCHKHU O LOCHTPA TAKCCTH PACUCTHOI'O CCUHCHUA CTCPIKHS.
B PACUCTHOC CCUCHUC CTCPKHA CICAYCT BKIHOYATH CCUYCHUC pe6pa KECCTKOCTH H ITIOJIOChI

crenku wmpunoii 0,65t,/E /R, ¢ kax10# cTOpoHbI pebpa.

20.4 Y4acTok cTeHKH OaJIK¥ HaJl OTIOPOH CIIeyeT YKPEIUISTh ABYCTOPOHHUM OMOPHBIM pedpomM
KECTKOCTHU U PaCCUUTHIBATh €0 COIIacHo I1. 9.12.

Ha paccrosiann He Menee mmpuHbl pebpa u ne Gonee 0,65t,/E/R, or omoproro peGpa
ClIeyeT YCTaHaBJIMUBATh JIOMOJHUTEILHOE JBYCTOPOHHEE pedpo KECTKOCTHU pa3MEpoOM COTJIacHO

m. 20.3.
20.5 VYcrolWuuBOCTh 0aJOK HE CIIETyEeT MPOBEPATHh MPHU BBIMOIHEHUU TpeOoBaHus 1.7.16, a

. E
HACTOSIIMX HOPM JIHOO TpH pacyeTHON uuHE lef < 0,21bf R (rme bf — mmprHA CKATOrO NOsCA).
y

20.6 OTHolIEHHE HIMPUHBI CBEcCa CXKATOIrO IO0sica K €ro TOJIIIMHE JIOJDKHO OBITh HE Oosee
0,38,/E/R, .

20.7 MecTHOE HaIpsDKEHUE Oloc B CTEHKE Oallky, omnpezenseMoe 1o gopmyie (27), H0IKHO
obITh He Oosee 0,75Ry, nmpu 3ToM 3HaueHUE lef caemyer BerurcasaTh mo Gopmyie (155).

20.8 Ilpu omnpenenenuu nporuda 6aJ0k MOMEHT MHEPLIMU [TONIEPEYHOI0 CeueHHs OpyTTO Oanku

clefyeT yMeHbIIaTh YMHOXKeHHeM Ha koddduuument o = 1,2 -0,033 1, — ans Gamok ¢ pebpamu B
nponete u Ha kodpdumuent o= 1,2-0,033 1, -h/1 - aa 6anox 6Ge3 pebep B mpoJeTe.
209 B 6Gankax mo m. 20.1 ¢ ycioBHOM rubkocTbi0 cTeHKM 7<A, <10 mpu nAeiicTBuu

PaBHOMEPHO pAaCHpEACICHHON HArpy3Ku WJIW MPU YKCIIE COCPEIOTOUYCHHBIX OJIMHAKOBBIX HArpy30K B
npojete 5 u Golnee, paclooKEHHBIX Ha PABHBIX PACCTOSHUSAX APYT OT APYyTa U OT OMOp, MOMyCKaeTcs
HE YKpeIUISITh CTEHKY B IMpOJIETe MOIMepeuHbIMH pebpamu Mo puc. 25, MpH 3TOM Harpy3ka JOJKHA
OBITh PUJIOKEHA CHMMETPUYHO OTHOCUTEIHHO TUIOCKOCTH CTEHKH.

L"i =1

]

Pucynok 25 — Cxema 6asiku ¢ THOKON CTEHKOM

[TpouyHOCTH TakuX OANOK CleIyeT MPOBEPATH Mo (hopmyIie

A, 14 1
YT RS el I ars)
y W w

rzae 0 — K03 (PUIUEHT, YIUTHIBAIOIIUI BIMSHUE MTOTIEPEYHON CHIIBI HAa HECYIIYI0 CIOCOOHOCTh OaIKH U
omnpenenseMsiii o popmyie o = 1-5,6 As h/(Aw I).
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Ah

I <0,1.

IIpu 5TOM cieayer npuHuMarth tr > 0,3 A, t u 0,025

21 domosiHUTEJbHbIe TPeOOBAHUSA 10 TMPOEKTHPOBAHMIO 0aJIOK ¢
nepGopUpPOBAHHOM CTEHKOM

21.1 banku c¢ mneppOpPHPOBAHHON CTEHKOH CIEAyeT TNPOEKTUPOBATh W3 IPOKATHBIX
JIByTaBPOBBIX GAllOK M3 CTaIU C IpeaeaoM Tekydectu 10 530 H/mm2 CBapHble COeIMHEHHS CTEHOK
CJIEZyeT BBIIOIHATH CTBIKOBBIM ILIBOM C IIOJIHBIM IIPOBAPOM.

21.2 Pacyer Ha MPOYHOCTH OajaoOK, M3rMOAEMBIX B IUIOCKOCTH CTEHKH (puc.26), cleayeT
BBITMIOJHATH 110 hopMyiaM Tabm. 38.

21.3 Pacuer Ha yCTOWYMBOCTH OaJIOK CJIEAYET BBHIIOJHATH COrJIACHO TpeboBaHusaM 1. 7.15, mpu
TOM TEOMETPUYECKHE XapaKTEpPUCTUKU HEOOXOIHMMO BBIUUCIATH JJII CEUEHHUS C OTBEPCTHUEM.
VY cTONYIMBOCTD OallOK HE CIIEAYeT MPOBEPATH NP BHIOTHEHUU TpeboBanwmii . 7.16.

21.4 B ONOpHBIX CeUCHHSAX CTEHKY Oanok mpu hef/t>40 (rme t — MeHbIIasi TONIIMHA CTCHKH)
CIIEZyeT YKpEIUIATh pedpamMu >KeCTKOCTH U PacCUMTHIBAThH coryacHo 1. 9.12, mpu 3TOM y OIOPHOTO
CEYeHHs ClelyeT MPUHUMATh ¢ > 250 MM (puc.26).

ef E o
21.5 B ceuenusx 06anky npu OTHOLIEHUH T > 25 R WIN TIPH HEBBINIOJHEHUU TPEOOBAHUI
y

n. 7.13 crnenyer ycraHaBiMBaTh peOpa KECTKOCTH B COOTBETCTBUU C TpeOOBaHUSIMU
. 9.10. CocpenoTo4eHHBIE TPY3bI CIEAYET pacroyaratb TOJBKO B CEUEHUAX OalKH, HE OCIA0JICHHBIX
OTBEPCTHUSIMHU.

BpIcoTa CTEHKH CKaTOro TaBPOBOTO CEUCHMS JOJDKHA YIOBIETBOPATH TpeOoBaHusM 1. 9.17
HACTOALIUX HOpM, B hopmynie (98) koToporo cieayeT NpUuHUMATh A=114.

21.6 Tlpu ompenenenun nporuda 6anok ¢ orHomenueM l/hes > 12 (roe | — mponer Ganku)
MOMEHT UHEPLIUH CeUCHHs OAIKU C OTBEPCTHEM CIIEAYeT YMHOKATh Ha Ko duuueHt 0,95.

Pucynok 26 — Cxema y4actka 6ajiku ¢ nepoprupoBaHHON CTEHKOM
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Tabnuma3l
DopmyIibl U1 pacyeTa Ha MPOYHOCTh ceueHui Oanku (puc.26)
BEPXHETO TaBPOBOI'O HIDKHETO TaBPOBOTO OIIOPHOTO
Touka 1 | Mh a Touka 3 Mh a S
J, 2w v Jo 2w e tah, *°°
X 1,max X 2,max 3
Touka2 | Md, N Q2 < R.7e Touka 4 Md, N Q,a < Ruz7e
‘]x 2’\Nl,min 7/u ‘]x 2IVVZ,min yu
O0o3HaueHwus, PUHATHIE B Ta0JI. 26:
M — usrubaronuii MOMEHT B CEUEHUN OaNKu;
Q1 u Q> — moniepeYHBIC CHUJIBI, BOCIIPUHIMAEMBIC
J; J,
TaBpoBbIMH cedeHusmu H paBible Q =Q——— 1 Q =Q ———
J,+J, J,+J,

rae Q — mormepeyHast cuiia B CeYEHUH OaJIKH;

Ji u J» — MOMCHTBI HMHEPIMH BEPXHETO0 M HIKHETO TaBPOBBIX CCUCHHH OTHOCHTEIBHO COOCTBEHHBIX OCEH,
Mapauie/IbHBIX MOJIKaM;

Q3 — momepeyHas cuiia B ce4eHH Oanku Ha pacctostHud (C + S — 0,5 @) ot onopst (puc.26);

Jx — MOMEHT MHEPIIMHU CeUeHHs OANKH C OTBEPCTHEM OTHOCUTEIBHO OCH X-X;

W1 max 1 W1 min— HAaHOOJBIINI ¥ HAUMEHBIIUI MOMEHTBI COTIPOTHBIICHHUS] BEPXHETO TABPOBOTO CEUCHUS;

W1 max @ Wimin — TO e, HIKHETO TaBPOBOTO CEUCHHUSI;

Ry1, Ru1, Ry2, Ru2 — pacdyeTHbIe cOnpoTHBIEHUS IIPOKATa AJIsl BEPXHETO M HIKHETO TaBPOBBIX CEUCHHUIA.

22 JlonmoJIHUTEJIbHbIE TPe0OBAaHUA MO0 NPOCKTHPOBAHUI0 KOHCTPYKIHH
30aHUU M COOPYKEHUH NMPU PEKOHCTPYKIUU

O01mMe moJI0KeHus

22.1 OlieHKy OCTaTOYHOTO pecypca KOHCTPYKIHMM 3MaHUA M COOPYKEHUM CIIEIyeT
MIPOU3BOJIUTh Ha OCHOBAaHMM aHajIN3a HUMEIOUIEHCs TEXHUYECKOM JOKYMEHTAalMH, BHU3yaJbHOTO,
MHCTPYMEHTAJIBHOTO OCBUJETEIBLCTBOBAHUM, IPOBEPOUYHBIX pAcCUYE€TOB HECYIIeH CIOCOOHOCTH H
n1e(OpMaTUBHOCTH KOHCTPYKTHBHBIX 2JIEMEHTOB, UMEIONIMX 1€(EKThl WX MOTYUHBIIUX MOBPEXKICHHUE
B IIpoliecce HJKCIulyaTallud. B HTOre OCBUAETEIBCTBOBAHMUS TEXHUYECKOE COCTOSIHME DJIEMEHTOB
3JTaHUI U COOPYKEHHH JOIKHO OBITh OMpEAETIeHO Kak:

HCNPaBHOE — MIPU OTCYTCTBUH J€(PEKTOB M MOBPEKICHUN, MPH KOTOPOM BBITOIHSIOTCSA BCE
TpeOOBaHUS IEHCTBYIOLIMX HOPM U F'OCYAapCTBEHHBIX CTaH/IapPTOB;

padoTocnoco0HOe — MpU HaTU4uU J1e(PEeKTOB U MOBPEXJEHUN Karteropuu B, mpu xoTopom
YAOBIETBOPAIOTCA TpeboBaHUs oOOecrieyeHus MPOU3BOJCTBEHHOTO TIpoliecca W JanbHenIei
0e30MacHOl dKCITyaTallud, HO HMEIOTCS HE3HAYUTENbHbIE OTCTYIUIEHUS OT JEeHCTBYIOIIMX
HOPMAaTUBHBIX JIOKYMEHTOB U MPOEKTa, T.€. MPH YaCTUYHOM OTCTYIUIEHMH OT TpeOoBaHUII HOpM 0e3
HapyIeHus: TpeOboBaHMM 1Mo MpeAenabHbIM cocTossHusAM nepBoil rpynmnsl ('OCT 27751) u npu Takux
HapyIIeHUsIX TPeOOBaHMN MO TMPEAETbHBIM COCTOSHHUSM BTOPOM TPYyMIIbI, KOTOPble B KOHKPETHBIX
YCIIOBUSIX HE OTPAaHMUYMBAIOT HOPMaJIbHYIO SKCILTyaTalMIO 3/1aHus (COOpPYKEHNUS);

OrpaHHYEeHHO PadoTOCIOCOOH0E — TP HATUYNH JeEeKTOB U MOBpEXAeHuH kaTeropuu b, npu
KOTOPOM BO3MO’KHAa [JaJIbHEHIIas SKCIUTyaTalus NP OINpPENENEeHHBIX OTPaHWYEHUSAX U pa3paboTke
MEpPONPUATHA 10 KOHTPOJIO 3@ COCTOSHHUEM KOHCTPYKIMH, HapaMeTpamMu TEXHOJIOTHYECKOTIO
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npolecca, Harpy3kaMu M BO3JEHCTBUSAMH (HAIlpUMep, OrpaHHYEHHE I'Py30MOJbEMHOCTH MOCTOBBIX
KpaHOB), a TaKKe Ipu pa3pabOTKe MEpONpPUATHI 10 YCTPAaHEHHIO BBISBICHHBIX JEPEKTOB U
HOBPEXACHUN B YCTAHOBJICHHBIE CPOKU;

aBapuiiHOe — IIpU HAIWYUU J1e(PEKTOB U MOBPEKACHUIN KaTeropuu A, pu KOTOPOM BO3MOXKHA
HOTEeps] HECyIled CIOCOOHOCTH OCHOBHBIX JIEMEHTOB MM COOPYKEHMS B LIEJIOM, HCKIIIOYAIOIIas
JNAJIBHENIYIO0 3KCIUTyaTalllio, T.€. IPYU HapyLIEHUU WM HEBO3MOXXHOCTU NPEJOTBPATUTh BO3MOYKHOE
HapyleHne TpeOOBaHUIl MO MPeIeIbHBIM COCTOSIHUSM TIEPBOW TPYTIIIHI;

KATerOpUM ONACHOCTH 1e(eKTOB U NMOBPeKACHHI:

A — gnedeKkTbl M IOBPEXKIEHUS OCHOBHBIX HECYIIHMX KOHCTPYKIMH, NpeacTaBistoIue
HEIOCPEICTBEHHYIO OIIACHOCTb UX Pa3pyILCHUs;

b — nedexTbl 1 NOBpEXICHUS HE NPECTABIAIOIINE IPU UX OOHAPYKEHUH HENOCPEICTBEHHYIO
OMACHOCTh pa3pylICHUs] HECYLIMX KOHCTPYKLHMH, HO CHOCOOHbIE B JajbHEHIIEM BBI3BAThH
HOBPEXACHUS IPYTUX JIEMEHTOB U y3JI0B WJIH MPU Pa3BUTUU MTOBPEKIACHUS IEPEUTH B KATETOPUIO A

B — nedexThl 1 MOBpEXICHHS JTIOKATBHOTO XapaKTepa, KOTOPbIe MPU MOCIEAYIONIEM Pa3BUTHH
HE MOT'YT OKa3aTh BJIMSHMS Ha OCHOBHbIE HECYIINE KOHCTPYKLMU 3JaHUSI U COOPYIKEHUS.

22.2 [lpn ycuieHMH WIM U3MEHEHUU YCJIOBUU pabOThl COXpaHSAEMBIX KOHCTPYKIMM cilenyeT
o0ecrieunBaTh Kak MHUHUMYM HX paboTocrnocoOHoe cocTtosiHue. KoHCTpykimM, Haxopsumecs B
OTrPaHUYEHHO PpabOTOCHOCOOHOM  COCTOSHMM, MpU OOECHeYeHMH HEOOXOAMMOIo  KOHTPOJIS
JIOITyCKAeTCsl He yCUJIMBATh Ha MEPHO OT IIPOBEACHUS 00CIe10BaHMsI 1O PEKOHCTPYKIIUH.

223 Jlna KOHCTPYKLMH, 3alpOEKTHPOBAHHBIX II0 paHee JCHCTBOBABIIMM HOpMaM H
TEXHUUYECKUM YCJIOBUSAM, JIOMYCKAETCS HE IMPOBOJUTH IMPOBEPOUHBIM pacyer B CiayyasX, €clu 3a
NepUoJ dKCIUTyaTalluy He MeHee 15 JeT B HUX He BO3HUKIMU Ae(PEKThl U MOBPEXKICHNS, HE U3MEHUINCH
yCIIOBUS AalbHENIIIeH SKCIITyaTalliu, Harpy3Ku ¥ BO3/IEUCTBHUS, a IPU UX U3MEHEHUH HE YBEIUYUINCH
YCHJINS B OCHOBHBIX JIEMEHTaX.

22.4 Tlpn ycuieHUM KOHCTPYKLMH CIIEQYeT NMpelyCMaTpuBaTh KOHCTPYKTUBHBIE PELICHUS U
METO/bl MPOU3BOJCTBA palboT, oOecreunBaroie MIaBHOE BKIIOYEHHE 3JIEMEHTOB M KOHCTPYKLUH
YCUJICHHS B COBMECTHYIO pabOTy C COXpaHSE€MBbIMH KOHCTPYKIMSAMH. B HEOOXOOMMBIX Cllydyasx
CIIELyeT MCIOJb30BaTh MCKYCCTBEHHOE pETYJIMpPOBAaHUE YCWIMH M BPEMEHHYIO pasrpysKy
KOHCTPYKIHH.

PacueTHble XapaKTEePUCTUKH CTAJU U COeIUHEHUI

22.5 OueHKy Ka4yecTBa MaTepraia KOHCTPYKIMHN CIEIyEeT MPOU3BOIUTh MO JAaHHBIM 3aBOJICKUX
CepTU(PHUKATOB WM IO pe3ysibTaTaM HCHbITaHUH 00pa3noB. VMcnbITaHus ClieayeT BBINONHATH MPH
OTCYTCTBUHU MCIIOJHUTEIBHON JOKYMEHTAIlMM WM CepTHU(PHUKATOB, HEJOCTATOYHOCTH MMEIOIIUXCS B
HUX CBEJICHUH WM OOHAPYKEHUU MOBPEXKACHUH, KOTOPbIE MOTJIM OBITh BbI3BAaHBl HU3KUM KayeCTBOM
MeTala.

22.6 Ilpu nccnenoBaHuU U UCIIBITAHUY METaJIa CIEAYET ONPEACIISITh CIEAYIOIINE MOKA3aTeNH:

XUMHYECKUH COCTaB — MAacCCOBYIO [OJII0 3JEMEHTOB, HOPMHUPYEMBIX TOCYJapCTBEHHBIMHU
CTaHJapTaMM UM TEXHUYECKUMHM YCIOBUSMU Ha CTaJlb;

MpeAeI TEKY4eCTH, BPEMEHHOE CONPOTUBIIEHNE U OTHOCUTENIBHOE YIJIMHEHUE MTPU UCIIBITAHUAX
Ha pactspkenue o 'OCT 1497 (cnenyer mpoBOAUTH UCTIBITAHUS C TIOCTPOCHUEM JHarpaMMbl pabOThI
CTaJN);

ynaphyto Ba3kocTb 1o I'OCT 9454 nns temneparyp, COOTBETCTBYIOLIUX TPYIIE KOHCTPYKIIUM
U pacueTHOM TeMmepatype o tabdi. B.4,

YIapHYIO BA3KOCTh nociie Mexanudeckoro ctapenus no 'OCT 7268 st rpynn KOHCTPYKIUH U
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pacdeTHBIX TemrepaTyp 1o tabdi. B.4;

B OT/CJIbHBIX CIIy4asiX Makpo- U MUKPOCTPYKTYPY CTaJId (B YACTHOCTH, JJisi KOHCTPYKUUU 1-i1 1
2-ii rpynn 1. 4.4, BBITIOJIHEHHBIX U3 KHUIISIIEH CTATH TOJNIIUHON CBBIIE 12 MM M 3KCIUTYaTHPYIOIIHXCS
MIPU OTPULIATEIBHBIX TEMIIEPATypax).

Mecta orOopa mpobd i omnpeAeneHus: MEepeuucIeHHBIX IOKa3areseil, KOJIM4ecTBO Mpod U
HE0OXOIUMOCTb YCHJICHUS MECT BbIPE3KH YCTaHABIMBACT OpPraHu3alus, IPOU3BOIsiIas 00cieJoBaH1e
KOHCTPYKIHUH.

22.7 VccnenoBaHus ¥ UCTIBITAHUSI METaJJIa KOHCTPYKIIMH, U3TOTOBJICHHBIX 110 1932 r., ciexgyet
MIPOBOANTH B CIELMATU3UPOBAHHBIX OpPraHMU3alMsIX, Ie, KpOME CBOWMCTB MeTallja, YCTaHABIMBACTCS
Croco0 MPOM3BOJICTBA CTANM: IMY/UIMHIOBAas, KOHBEPTEPHAs C MPOYBKOHM BO3IyXoM (OeccemMepoBCKast
WJTM TOMACOBCKasi), MapTEHOBCKAs UJTH 3JIEKTPOCTAIb.

22.8 PacuerHble CONPOTHBICHUS TMpPOKaTa, THYTHIX mpoduined u Tpyd COXpaHIEMBIX
KOHCTPYKIUN CJIeIyeT Ha3HayaTh COIVIACHO TpebGoBaHusAM 11.5.16, mpu sTom 3HaueHUs Ryn, Run 1 ym
clielyeT IPUHUMATD:

JUTSL METaJljla KOHCTPYKIIMM, U3rOTOBICHHBIX 10 1932 ., — MO MOJIy4eHHBIM MPH UCIIBITAHUIX
MUHUMAJIbHBIM 3HAYEHHUSM IIpelieia TeKy4ecTH W BPEMEHHOro COMpoTuBleHus, ym = 1,2; Ry mns
MyAJUHTOBOM CTalu AODKHO ObITh He Oozee 170 H/MMZ, JUIA KOHBEPTEPHOW, MapTEHOBCKOM M
371eKTpocTami — He 6oree 210 H/mm?;

JUISL ME€Tajlsla KOHCTPYKLUH, U3TOTOBJIEHHBIX nocie 1932 r.:

a) TpU HaIWYUU CepTUPUKATA — 10 MUHUMAIBHBIM 3HAYCHHUSM TIpeleina TEKydeCTH W
BPEMEHHOT'O CONPOTHUBJICHUS B TOCYAAPCTBEHHBIX CTaHIAPTaX U TEXHUYECKUX YCIOBHSIX, IO KOTOPHIM
U3rOTOBJIEHA AAHHAs METALUIONPOAYKIHMsS; ym = 1,025 mis npokara, nzrorosiensoro no I'OCT 27772,
ym = 1,05 ans npokarta, usrorosnennoro nocue 1982 r. mo I'OCT 380 u 'OCT 19281; ym = 1,1 — nns
BCETO OCTaJIbHOTO MPOKAaTa;

0) npu oTcyTCTBUH cepTuduKara (1o pe3yiabTataM UCCIEeIOBaHUI MeTallia corjiacHo m. 22.6, a
TaKKe M0 CBEJICHUSIM O BHJIE TIPOKaTa U BPEMEHH CTPOUTEIHCTBA CIEIYET ONMPEAEIATh MapKy CTalu U
HOPMATUBHBI JIOKYMEHT, IO KOTOPOMY M3TOTOBJI€HA JIaHHAs METAJUIONPOAYKIHS) — MO
MUHUMQJIbHBIM 3HAYCHHUSM TIpefiesia TeKYyuYeCTH M BPEMEHHOTO COMNPOTUBICHUS B HOPMATHBHOM
JIOKYMEHTE I TAaHHOW MPOAYKIWH, ym = 1,1;

B) B CiTyyasix, KOTJa UACHTU(UIIMPOBATH CTalbh HE YAAJIOCh, — 10 MUHUMAJILHOMY pe3yJIbTaTy
MCHIBITaHUH, ym = 1,1; Ry He 10mKHO GbITH Gostbie 210 H/mm?,

JlomyckaeTcsi He MPOU3BOJAUTH HCIBITAHUS METajula KOHCTPYKIMH, B AJIEMEHTaX KOTOPBIX
HOpMaJIbHBIE HANpsKeHus He Bete 165 H/mm?,

22.9 PacyeTHble COMPOTUBIEHUS CBAPHBIX COCOUHEHHH COXpPaHSEMBIX KOHCTPYKIUH,
MOJISKAITUX PEKOHCTPYKIIMH WIIH YCUJICHUIO, CIIeAyeT Ha3HadaTh C yYE€TOM MapKHU CTaJIH, CBAPOUHBIX
MaTepuaioB, BHJIOB CBapKH, IIOJOXKEHUS IIMBOB M CIIOCOOOB WX KOHTPOJS, NPUMEHEHHBIX B
KOHCTpYKIUsX. [Ipy OTCYTCTBHM YCTaHOBJIEHHBIX HOPMAaMH HEOOXOIWMBIX TAaHHBIX JIOMYCKAeTCS
MIPUHUMAT:

JUTst yrioBbIX mBOB Rwf = Rwz = 0,44Run; fr= 0,7 u f = 1,0, cuutas npu stoM y. = 0,8;

JUISL pacTSHYTHIX CTHIKOBBIX MBOB Rwy = 0,55Ry B KOHCTPYKIHMSAX, U3TOTOBIEHHBIX 10 1972 1., 1
Rwy = 0,85Ry — mocne 1972 r. JlomyckaeTcst yTOUHATh HECYILYIO CIIOCOOHOCTH CBApPHBIX COEIMHEHUIN
0 pe3yJIbTaTaM UCIIBITAHUHN 00pa3IOB, B3SATHIX U3 KOHCTPYKIIHH.

22.10 PacueTHble COMPOTHUBIICHUS CPE3Y U PACTHKEHUIO OOJITOB, @ TAKKE CMSITHIO DJIEMEHTOB,
COCIMHIIEMBIX OOJITaMH, CJEAyeT OMPENesATh COTjiacHO ykazanwsM 1. 5.21. Eciu HEBO3MOXXHO
YCTaHOBUTH KJIACC MPOYHOCTU OOJNTOB, TO 3HAUEHUS PACUYETHBIX COMPOTHUBICHUN OJHOOOJITOBBIX
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COEJIMHEHMHT creTyeT MpUHUMATh: Rps = 150 H/Mm? 1 Rpt = 160 H/vm2.

22.11 PacyeTHBIC COMPOTHRIICHUS 3aKJICTIOYHBIX COSAUHEHUN CeayeT MPUHUMATh 1o Tadi. 39.
Ecnu B ucomHUTENBbHOM TOKYMEHTAIMU OTCYTCTBYIOT YKa3aHHs O criocobe 00pa3oBaHUsl OTBEPCTHIL U
MaTepuaie 3akKJIeroK M YCTAaHOBUTHh MX MO MMEIOIIMMCS JaHHBIM HE MPEICTABISICTCS BO3MOXHBIM,
pacdeTHbIe COMPOTUBIICHUS CIEAyeT MPUHUMATh 1o Tabn. 39 kak ais COSAMHEHHMH Ha 3aKIIeNMKax
rpynnsl C u3 cranu mapku Cr 2.

Pacyer 3akiemo4yHBIX COCNMHEHUN CIIEyeT BBINONHITH corjJacHo ¢opmynram 1. 13.7,

npunnMas Rps = Rrs; Rop = Rrp; Rt =Rr; Ab=Apn=Ar=0,785d?; 3 =1; dp = d.

Tao6numa39
PacuerHbie CONPOTUBIICHUS 3aKIETOYHBIX
coenuHenui, H/Mm?
Hanpsxennoe VYcnoBHOE I'pynna
Cpe3y U pacTsKEHUIO CMSTHIO
COCTOSTHUE o003HauYCHHE COCMHEHUS
3aKJICTIOK U3 CTAJIM MapoK COCMHSIEMBIX
C1r2,C13 0912 3JIEMEHTOB
B 180 220 -
Cpes Rrs
C 160 - -
PactsxeHue
(oTpBIB Rrt B,C 120 150 -
TOJIOBKH)
B Rrp :2Ry
Cwmsarue Rrp - -
C Rrp :1,7Ry
IIpumeuanus
1K rpynrne B oTtHOCATCH COCIMHCHUSA, B KOTOPBIX 3aKJICIIKH IMOCTABJICHBI B OTBEPCTHSA, CBECPJICHHBIC B CO6paHHLIX
QJIEMCHTAaX WJIM B ACTAJIAX IO KOHIAYKTOpaM. K rpynre C OTHOCATCA COCAUHECHHNA, B KOTOPBIX 3aKJICTIKU IMOCTaBJICHLI B
MPOJABJICHHBIC OTBEPCTUA UJIU B OTBEPCTUS, CBEPJICHHBIC 663 KOHAYKTOpPA B OTACJIBHBIX ACTAIAX.
2 [Ilpu npuUMEHEHUM 3aKJENOK C IMOTAWHBIMH WM TOJNYINOTalHBIMU TOJIOBKAMH pacUYeTHBIC CONPOTHUBICHHS
3aKJICTIOYHBIX COCJUHEHHH cpe3y M CMSITHIO MOHMKAITCS yMHOeHueM Ha koadduument 0,8. Pabora yka3aHHBIX
3aKJICTIOK Ha PacCTAXCHHUE HE TOITYCKACTCA.

YceuniieHne KOHCTPYKIMA

22.12 KoHCTpYKIMH, IKCIUTyaTUPYEMBbIE TIPU NOJIOKUTENBHON TEMIIEpAType U U3rOTOBIICHHBIE
U3 KUILIEH MajoyriaepoAMCTON CTalaM, a TaKKe M3 JPYrMX CTajled, y KOTOpPBIX IO pe3yJbTaTam
VCIIBITAHUI 3HAYEHUS YJApHOM BA3KOCTHU HUKE TapaHTHUPOBAHHBIX I'OCYJapCTBEHHBIMHM CTaHJapTaMU
[0 CTAJIAM JUIs TPy KOHCTPYKLMH B COOTBETCTBUHU € TpeOOBaHUAMU 1. 4.4, HE MOANIEKAT YCUIICHUIO
WIM 3aME€He TNpH YCJIOBUHU, YTO HAMpPSOHKEHHUS B DJIEMEHTaX M3 3TUX CTajlled He OyIyT NpeBbILIaTh
3HauUEHUH, UMEBIINXCS 1O PEeKOHCTpYKIMHU. Pemenne o0 UCIONIb30BaHUM, YCHIIEHUN WJIH 3aMEHE STUX
KOHCTPYKLIMH, €CIIM JKCIUTyaTalusi UX He OyJeT COOTBETCTBOBaTh YKa3aHHOMY YCIIOBHIO, CIIEAYeT
IIPUHUMATh Ha OCHOBAHMHM 3aKIIIOYCHMS CIEIUAIN3UPOBAHHON ITPOEKTHON OPraHU3aluu IO CTAJIbHBIM
KOHCTPYKLHUSIM.

22.13 PacueTHyi0 cXeMy KOHCTPYKIMM CIIEAyeT MPUHUMATh C Y4eTOM OCOOEHHOCTEeH ee
NeHCTBUTENEHON pabOoThI, B TOM YHCIIE C YU€TOM (PAKTHMYECKMX OTKJIIOHEHUH TreoMeTpuyeckon (hopMBl,
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pa3MepoB CEUEHM, YCIOBUI 3aKPEIUIEHUS U BBIIIOJIHEHUS Y3J10B CONPSKEHUS 3JIEMEHTOB.

ITpoBepouHbIE pacyeTsl 3JEMEHTOB KOHCTPYKLUMH U MX COSAUHEHMH CIIEAYET BBIIIOJIHATH C
y4eToM OOHApYXEHHBIX ACPEKTOB U MOBPESKICHHUIN, KOPPOSHOHHOTO M3HOCA, (aKTUYCCKUX YCIIOBHIA
CONPSDKEHHS U ONHMpaHus. PacueT 31eMeHTOB JIOIyCKAeTCs BBIMTOIHATH M0 Ae(OpPMUPOBAHHON CXEMe,
MPUHUMAS IIPU ATOM K03 puimeHT ycioBuid padotsl y. = 1,0 ms mo3.7 u 10 Tabmn. J1.1.

22.14 KoHCTpyKIMH, HE YIOBJICTBOPAIOIINE TpeOoBaHUAM pasa.7, 9+13, 15 (nm. 15.33 + 15.47,
15.49) u 18.2, a Takke TpeOOBaHHAM HOPM II0 HArpy3kam M BO3JECHCTBUSM IO OTPAHUUYCHHIO
BEPTUKAIBHBIX MPOrHOOB, MOJKHBI ObITh, KaK MPaBUJIO, YCHJICHBI WM 3aMEHEHBI, 32 HCKIIOYEHHUEM
Clly4aeB, yKa3aHHbIX B JaHHOM paszfene. OTKIOHEHHS OT TeoMeTpudecKkord (OpMbI, pa3MepoB
3JIEMEHTOB M COEAMHEHUN OT HOMUHAJIbHBIX, IPEBBILIAIOIINE JOITYCKaEMbIE IIPaBUJIAMU IIPOU3BOJICTBA
U IPUEMKHU paboT, HO HE NPENATCTBYIOLINE HOPMAJIbHOM 3KCILTyaTalluy, MOTYT HE yCTPaHAThCS IpU
yCIIoBHH 00€CTICUeHHS HECYIIEH CIIOCOOHOCTH KOHCTPYKIIHIA ¢ y4eToM TpeboBanuii 1. 22.13.

22.15 [lomyckaeTcsi HE YCWIMBATh JJIEMEHThl KOHCTPYKLMH, €ClIM: MX BEPTUKAJIbHbIE U
TOPU30HTANIbHBIE TMPOTHUOBI U TIEPEMEIICHUs MPEBBIIIAIOT MpeeibHbIe 3HAUYCHHUS, YCTaHOBIICHHBIC
Hopmamu CHull 2.01.07 u n. 18.4, HO He NMPENATCTBYIOT HOPMAJIbHOM 3KCILTyaTallud, UCXOIs W3
TEXHOJIOTUYECKUX TPeOOBaHUI; UX TMOKOCTh NMPEBBINIACT MPEAETbHbIC 3HAYCHHs], yCTAHOBICHHBIC B
m. 8.18, HO OTKIIOHEHMS TOJOXKEHHUS KOHCTPYKIUH HE NPEBBIINIAIOT 3HAYCHUN, yCTaHOBJIECHHBIX
CHulI 111-10, n ycunus B anmeMeHTax He OyayT BO3pacTaTh B MPOIECCe JadbHEHIIeH dKCITyaTaluy, a
TaK)K€ B TE€X CIyyasX, KOIrJa BO3MOXHOCTb HCIOJIb30BAaHUS TAaKMX DJIEMEHTOB IIPOBEPEHA PacueToM
WJTU UCTIBITAHUSIMHU.

22.16 Ilpu pa3paboTKe MPOEKTOB PEKOHCTPYKIUHN CTAJIbHBIX KOHCTPYKUUH 31aHUN H
COOpYKEHHH ClleyeT BBIABISATH M HCIOJIb30BATh PE3EPBbI HECyIled CIMOCOOHOCTH U TNPUMEHATh
KOHCTPYKTHUBHBIE pEIIEHUsS, IO3BOJISIIONIME OCYIIECTBIATh PEKOHCTPYKIUIO, Kak IpaBuiio, 0e3
OCTaHOBKH ITPOU3BOJCTBEHHOIO ITpoLiecca.

[Ipn ycuiieHMH KOHCTPYKLUMH JIOMYCKAeTCs YYUTHIBATH BO3MOXKHOCTb MPEABAPUTEIHHOTO
HalpsDKEHHUS W aKTUBHOTO PEryJMpOBaHUs yCUIUM (B TOM YMCIE 32 CUET CBapKH, M3MEHEHUil
KOHCTPYKTHBHOHN M pacyeTHOI cXeM), a TakKe YNPYroljacTUUeCKyo paboTy CTall, 3aKPUTHUYECKYIO
paboTy TOHKOCTEHHBIX 3JIEMEHTOB M OOIIMBOK KOHCTPYKIMM B COOTBETCTBUU C JEWCTBYIOUIMMHU
HOpMaMH.

22.17 KOHCTPYKITMU yCHIJICHUS U METOJbI €0 BBIMOJIHCHUS JTOJKHBI MIPETyCMATPUBATH MEPHI
[0 CHIKEHHMIO HEXKENaTEeNbHBIX JIOTOJHUTENBHBIX Ae(opMariuil 31eMeHTOB B Mpolecce YCHJICHHS B
coorBercTBUM ¢ M. 14.13. Hecymas cmocoOHOCTh KOHCTPYKLMH B MpOIECCEe BBIMOJHEHUS padoT 1o
YCUJICHHIO JIOJDKHA 00eCreuuBaThCcsl C YYETOM BIHMSHMS OciHaOieHHUH CEeYeHUH TOMOITHUTEIbHBIMU
OTBEPCTHUSAMU O] OOJITHI U BIUSHUS CBAPKH.

B HeoOxoauMBbIX ciydasix B MEPUOJ YCUJIEHHS] KOHCTPYKLHS JOJDKHA OBITh MOJHOCTHIO WM
YaCTUYHO pa3rpy’kKeHa.

22.18 B koHcTpykuusax 2-u, 3-it u 4-ii rpynn (coryacHo 1. 4.4), SKCILUTyaTHUPYEMBIX IPHU
pacdeTHOU Temmeparype He Hike MHHYC 40°C B HearpecCMBHOW WM C1ab0arpecCUBHOM cpene, A
o0ecrieyeHns: COBMECTHOW paloThI JieTaliell YCUIIEHUSI U CYLIECTBYIOIIEH KOHCTPYKIMHU JOMYCKaeTCs
MIPUMEHSITh MPEPHIBUCThIC (DraHTOBBIE MIBHI. BO BceX ciyyasXx NMPUMEHEHHS YTJIOBBIX IIBOB, Kak
MPaBWIIO, CJIEAyeT Ha3HA4YaTh MHHUMAJIbHO HEOOXOAMMBIE KaTeThl. JlomycKaeTcss KOHIEBBIC YYacTKH
IIIBOB MMPOCKTUPOBATH C KATETOM OOJBIINM, Y€M KAaTeT MPOMEKYTOUHBIX yUYACTKOB, M YCTaHABIUBAThH
UX pa3Mepbl B COOTBETCTBUU C PACUETOM.

22.19 Ilpu ycwiieHHH 37€MEHTOB KOHCTPYKIIMM TOMYCKAeTCs MPUMEHSATh KOMOWHHUPOBAHHBIE
COEMHEHMS: 3aKJIEIOYHbIE C (PPUKIIMOHHBIMH; 3aKJIENOYHbIE ¢ O0JITaMHU Kjlacca TOUHOCTH A.
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22.20 B snemenTax rpymnm KOoHCTpYKIuid 1, 2, 3 winu 4 (coryacHo 1. 4.4), TOABEP)KEHHBIX TTPH
YCHUJIGHUU HArpeBYy BCIJIEJCTBUE CBAPKU, pACUETHOE HAIPSHKEHUE od HE JOJDKHO MPEBBIIATh 3HAUCHUI
0,2Ry; 0,4Ry; 0,6Ry unu 0,8Ry cooTBeTcTBEHHO.

HanpspokeHne og cnefyer onpenenarb OT Harpy3okK, JEHCTBYIOIIMX BO BpeMs YCHUJICHMS, JUIS
HEYCWJIEHHOTO CEYCHHMS C Y4eTOM (PaKTHUYECKOTO COCTOSIHMS KOHCTPYKUMHK (OcrmabieHuil CeueHws,
WCKPUBJIEHUN 371eMeHTa U Ap.). Ilpyu npeBblieHnn yka3aHHBIX HalpsOKEHUM HEoOXoJIuMa pasrpyska
KOHCTPYKLHUI WX [TO/IBEIEHUE BPEMEHHBIX OIIOP.

22.21 Ilpu pacuere 3J€MEHTOB KOHCTPYKLMH, YCUJICHHBIX ITyTEM YBEIMYEHUS CEYEHHUS, KaK
MPaBUIIO, CIEAYeT YUYUTHIBaTh pa3HbIE pacueTHbIE COMPOTUBJICHHUS MaTepUaloB KOHCTPYKIHH H
ycuiieHus. JlomyckaeTcsi IpUHUMAaTh OJHO PAacueTHOE COMPOTUBIICHHE, PAaBHOE MEHbBIIEMY U3 HUX,
€CJIM OHM OTJINYaloTCs He Oonee ueM Ha 15 %.

22.22 Ilpu pacuere Ha YCTOMYMBOCTH DJIEMEHTOB IPH ILEHTPAIBHOM CXKAaTUU M CXKATUU C
U3rubOM JIOMYyCKAaeTCs MPUHUMATh Ui YCHUJIEHHOI'O CEUYEHHUS B II€JIOM IPHUBEIECHHOE 3HAYEHHE
PacyeTHOr0 COIPOTUBIICHM S, BBIYUCIIIEMOE 110 (opMyJie

R, =R,k (176)
rac Ry — pacu€THOC COIIPOTHUBJICHUC OCHOBHOI'O MCTaJllIa, OIMPCACIIACMOC COIJIACHO Tpe6OBaHI/IHM

n. 22.8;
k — ko3 dureHT, BeraucisemMbli mo hopmyiie

R A AR I I
k=|Z1-— |[+— | 2 |1-— |+ — 77
R, A.) AR, ) 1,
31ech Rya — pacueTHOE COMPOTUBIICHUE METallIa yCUIICHUS,
A, | — COOTBETCTBEHHO miomaab WU MOMCEHT HUHEPUHUU HCYCHIICHHOI'O CCUYCHHA OJOJICMCHTA

OTHOCHUTEIIBHO OCH, MEPIEHAUKYJIISIPHOM MIIOCKOCTH MPOBEPKU yCTONUYHUBOCTH;

Aa, la — TO e, YCUIIEHHOTO CEYCHHS DJIEMEHTA B IIEJIOM.

22.23 Pacyer Ha MPOYHOCTh U YCTOMYMBOCThH AJIEMEHTOB, YCUJIIEHHBIX CIIOCOOOM YBEIUYEHHUS
CEUeHM, Kak MpaBUJIO, CIEIyeT BBIIOJHATh C YUETOM HAIpPSDKEHUH, CYIIECTBOBABIIUX B AJIEMEHTE B
MOMEHT YCWJIEHUS (C Y4eTOM pasrpy3ku KOHCTpykuuii). Ilpu 3TOM ciemyeT yuuThIBaTh HayallbHbIE
UCKPUBIICHHSI JJIEMEHTOB, CMEIICHHME IIEHTPAa TSKECTH YCHWJIEHHOIO CEYeHHS M UCKPUBIICHMS,
BbI3BaHHbIE CBapkod. VICKpUBJIEHUS OT CBapkKd INpU TPOBEPKE YCTOWUMBOCTH HIIEMEHTOB IpPH
LHEHTPaJIbHOM C)KaTUU M CKATUU C U3TMOOM JIOMYCKAaeTCs YUUTHIBATh BBEJCHHEM JOIOJIHUTEIHHOTO
KO3 UITMEHTA YCIOBUN PabOTHI ¢, ad = 0,8.

[IpoBepky Ha MNPOYHOCTH SJIEMEHTOB, JUISI KOTOPBIX COrJacHo M. 22.21  TmpUHATO OJHO
pacueTHOe CONpOTHUBIIEHUE, KpoMe pacuera 1o ¢opmynam (37), (38) u (47), nonyckaercs BBIIOIHATH
Ha MIOJIHOE pacueTHoe ycuiue 0e3 ydera HalpspKeHHH, CyIIeCTBOBABIIMX J0 YCHJEHHS, a MpHU
IPOBEPKE CTEHOK OaJloOK Ha MECTHYIO YCTOMUMBOCTBH JOMYCKAETCS HMCIIONB30BaTh JIOTOJHUTEIbHBIN
K03 PULIMEHT yCcIoBH pabOTHI Yc, ad = 0,8.

22.24 Pacuyer Ha MPOYHOCTH 3JIEMEHTOB KOHCTPYKLUH, YCHIMBAEMBIX METOJOM YyBEITHUEHUS
CEUEHHUH, cIeayeT BBIIOMHATH MO QopMmyiam: a) ISl LEHTPaJbHO-PACTAHYTHIX CHMMETPUYHO
YCUJIMBAEMBIX 3J1eMeHTOB — ¢opmyna (1); 6) A MeHTpaTbHO-CKATHIX CUMMETPUYHO YCUITMBAEMBIX
3JIEMEHTOB

N

(—)31 (178)
ARy}/N }/c
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rane  yn = 0,95 — mpu ycunenun 6e3 UCIOIL30BaHUS CBAPKU;
yn = 0,95 - 0,25 o4 /Ry — ipu yCUIICHUH C UCTIOJB30BAHUEM CBAPKH;
B) JUIS HECHMMETPUYHO YCHJIHBAEMBIX I[EHTPAIBHO-PACTAHYTHIX, IIEHTPAIBLHO-CKATHIX |

BHCLCHTPCHHO-CIKATBIX 3JICMCHTOB
M M
;X[ﬁ-‘r Xy+|—”x]§1 (179)

RyyM]/c A I

X y

rae  ym = 0,95 10g KOHCTPYKUMM TpyIIibl 1;

yu = 1 n1s KoHCTpYKIMK rpynm 2, 3 u 4;

npu  N/(ARy) > 0,6 cinenyer mpuHUMATh Yy = PN, 34€Ch PN CIEAYET OMPENCNIATh Kak B
dbopmye (178).

Wsrubaromme MoMeHTBI M, w M, cleayeT ONpeneNsTh OTHOCHUTEIBHO TJIABHBIX OCEH
YCUJICHHOTO CEUCHHSI.

22.25 JlomyckaeTcsi He yCHWJIMBATh CYHIECTBYIOIINE CTAIbHbIE KOHCTPYKIIUM, BBITTOJIHEHHBIC C
oTcTyruieHueM ot tpeboBanmii mm.14.15, 14.19, 14.25, 15.2, 15.3, 15.6, 15.12, 15.14, 15.17, 15.29,
15.31, 15.50, 17.9, 17.11, 18.11 + 18.14, 18.19, npu ycinoBuu, 4To0:

OTCYTCTBYIOT BBI3BAaHHBIE 3TUMHU OTCTYIUICHUSMU MOBPEXKACHUS FIIEMEHTOB KOHCTPYKIIUH;

UCKJTIOYCHBI U3MEHEHUS B HEOJIaronpusaTHYIO CTOPOHY YCIOBUN AKCIUTyaTal[il KOHCTPYKIIHIA,

Hecylasi CrocoOHOCTh U KECTKOCTh 0OOCHOBAHBI PACUETOM C Y4eToM TpeOoBaHMil mm. 22.13,
22.15 u 22.19; BBINONHAIOTCA MEPONPUATUA MO NPEIYNPEXKICHUIO YCTAJIOCTHOTO U XPYNKOTro
pa3pyIieHus: KOHCTPYKITUH, Ha KOTOPBIE pacipocTpaHsaroTes ykazanus mm. 11.1, 11.3 u pazzg. 12.
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IMpuaoxenne Al
HopmaTuBHBIE CCHLIKH

B HacTosmmX CTPOMTENBHBIX HOPMAax HCIOJIb30BaHBI HOPMATHUBHBIE CCBHUIKH Ha CIIEAYIOIINE
JOKYMEHTBI:

CHull KP 23-02-00 CrpouTenbHasi KJIMMATOJIOT U,

CHull KP 52-01:2009 Hecymuue u orpaxaaroniie KOHCTPYKIIHH,;

CHuII 2.01.07-85 Harpy3ku u BO31eHCTBUS;

CHulII 111-10-75 gacts Il r. 10. IIpaBuia mpousBoicTBa U MpUeMKa padoT;

CHulT I11-18-75 Mertamueckue KoHCTpYyKIun. [IpaBuna npousBoicTBa U MpUEMKH padoT;

I'OCT 380-2005 Cranb yriaepoauctas 0ObIKHOBEHHOTO KauecTBa. Mapku;

I'OCT 535-2005 IlpoxaT copToBOil U (DaCOHHBIN M3 CTAIU YTIAEPOIUCTON OOBIKHOBEHHOTO
kadgectBa. O0IIME TEXHUYECKUE YCIIOBHS,

I'OCT ISO 898-1-2014 MexaHWUYeCKHE CBOMCTBAa KPEMEKHBIX H3JEIUN U3 YTIIEPOAUCTHIX U
JeTUpOoBaHHbIX craneld. Yactp 1. BoAThI, BUHTHI W MINHJIBKK YCTAaHOBICHHBIX KJIACCOB IMPOYHOCTH C
KPYIHBIM U MeJIKUM 1maroM pe3posl (ISO 898-1:2013, IDT);

I'OCT ISO 898-2-2015 MexaHn4yeckue CBOMCTBA KPEMEXKHBIX M3ACIUN U3 YIIEPOAUCTHIX U
nerupoBaHHbIX craneil. Yactp 2. ["aiiku yCTaHOBIEHHBIX KJIACCOB MPOYHOCTU C KPYMHBIM U MEIKUM
marom pe3pos (ISO 898-2:2012, IDT);

I'OCT 977-88 OtnuBku craibHble. OOIIME TEXHUUYECKHUE YCIIOBUS;

I'OCT 1050-88 TIpokatr copToBOM, KaTuOPOBAHHBIN, CO CIEIIHAIBHONW OTIEITKONW MOBEPXHOCTH
U3 YTIEPOANCTON KaueCTBEHHON KOHCTPYKIIMOHHON cTanu. O01Ine TEXHUYECKUE YCIOBUS;

I'OCT 1412-85 YyryH ¢ miacTUHYaThIM rpaduTOM 1Js OTIAMBOB. Mapku;

I'OCT 1497-84 Metannbl. MeToAbl UCTIBITAHUN Ha PACTSIKEHUE,

I'OCT 1759.0-87* BonTel, BUHTHI, IIMUWIBKU U raiku. TeXxHUYeCcKue yCIoBus,

I'OCT 2246-70* IIpoBosioka cTanbHas cBapoyHas. TeXHHYECKHE yCIOBHUS;

I'OCT 3062-80* Kanar ogunapHoit ceuBku Tuna JIK-0 koncrpykuuu 1x7 (1x6). CopramenT;

I'OCT 3063-80* Kanar onunHaphoii cBuBku THna TK koHcTpykumu 1x19 (1x6x12).
CopraMeHT;

I'OCT 3064-80* Kanar ommHapHOW cBuBKH THma TK koHctpykmmm 1x37 (1x6x12x18).
CoprameHT;

IoCT 3066-80* Kanar JBOMHOM CBHBKH THIIA JIK-0 KOHCTPYKIIUH
6x7 (1+6)+ 1x7 (1+6).CopTraMeHT;

I'OCT 3067-88 Kanar cranbHOM JBOMHOM cBUBKM Tuma TK  KoHCTpykuuum
6x19 (1+6+12)+1 x19x(1+6+12). CopTameHT;

I'OCT 3068-88 Kanart crajbHOM [JBOMHOW CBHUBKH tuna TK  koHCTpyKuuun
6x37 (1+6+12+18)+1x37x(1+6+12+18). CopTameHT;

IocCT 3081-80* Kanar JBOMHOM CBHBKH THIIA JIK-0 KOHCTPYKIIHH
6x19 (1+9+9) + 7x7 (1+6). CopTameHT;

I'OCT 3090-73 Kanatbl cranbHble. KaHaT 3aKphITHIN HECYIIMH C OJHUM CJIOEM 3€TOOpa3HOM
npoBosioku u cepaeunukoM tuna TK. Copramenr;

I'OCT 5915-70* T"aiiku mecturpanHblie kiacca TouHocTH B. KoHcTpykuus u pa3mepsr,

I'OCT 5927-70* T"aiiku mecTurpaHHble kjiacca ToUHOCTH A. KOHCTpyKLUs U pa3Mepsl;

I'OCT 6402-70* Illait6br npyxunnbie. Texandeckue ycnoBus ['OCT 7268-82 Crans. Meton
orpezeNieHus: CKJIOHHOCTH K MEXaHMYECKOMY CTapEHHIO I10 UCTIBITAHUIO HAa YAAPHBIA U3THO;
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['OCT 7372-79* IIpoBoiioka cTtanbHas KaHaTHas. TeXHUYECKUE YCIOBUS,

I'OCT 7669-80 Kanar JBOIHOM CBUBKHU TUIA JIK-PO KOHCTPYKLUU
6x36 (1+7+7/7+14) +7x7 (1+6). CoprameHT;

['OCT 7675-73* Kanarsl cranbuble. KaHaT 3aKpBITHIA HECYIIMNA C OJHUM CJIOEM KJIMHOBUIHOM
Y OJIHHM CJIOEM 3€TOOpa3HOM MpoBookH U cepaeuHrkoM tuna TK. CoprameHT;

I'OCT 7676-73* Kanatel cranbHble. KaHaT 3akpbITBIH HECYIIMH C JBYMS CJIOSIMH
KJIMHOBHJIHOM M OJTHUM CJIO€M 3eT0oOpaszHoi nMpoBoioku u cepacunukom tumna TK. CoprameHT;

I'OCT 7796-70* BonTkl ¢ HIECTUTPAHHOW YMEHBIIIEHHOW TOJIOBKOW Kiacca TOYHOCTH B.
KoHcTpykuus u pazmepsr,

['OCT 7798-70* Bontel ¢ mecTUrpaHHOW TOJIOBKOW kiacca TouHoctu B. Kouctpykiwms u
pa3Mepsl;

I'OCT 7805-70* BoaTel ¢ 1IECTUIPAaHHOW TOJOBKOM Kilacca TOYHOCTH A. KoHCTpykuus u
pa3Mepsl;

['OCT 8050-85 [IByokuch yriepoa razoo0pasHas ¥ kuakas. TeXxHu4eckue yCciuoBus;

['OCT 8724-2002 OcHoBHBIE HOPMBI B3anMoO3aMeHseMOCTH. Pe3rba meTpuueckas. [{uameTpsr
U ILIary,

I'OCT 8731-74 TpyOwl cranbHble OecuioBHBIE TropsueaepopMupoBaHHble. TexHUYECKHE
yCIIOBUS,

I'OCT 9087-81* dimtockl cBapouHbIe MJIaBieHblE. TeXHUUECKHE YCIOBUS

['OCT 9150-2002 OcHOBHBIE HOPMEBI B3aMO3aMeHsieMOCTH. Pe3p0a merpuyeckas. [Ipodus,

I'OCT 9454-78 Metannsl. MeTon HCHBITAaHUA HAa YJApHbIA W3rMO NpU MOHMKEHHBIX,
KOMHATHOM U MOBBIIIEHHBIX TEMIIEpaTypax;

['OCT 9467-75* DnekTponbl, NOKPHITbIE METANIMYECKHUE ISl PYYHOM JIyrOBOM CBAapKU
KOHCTPYKIIMOHHBIX M TEIUIOYCTOMYMBBIX cTajeid. Tursr,

I'OCT 10157-2016 Apron razoobpa3Hblii U )KUIKUH. TeXHUYECKHE YCIOBUS,

['OCT 10605-94 TIaiiku mecTurpaHHble ¢ AMAMETPOM Pe3bObI CBbIIIE 48 MM Kijlacca TOUHOCTH
B. Texnuueckue ycioBus;

I'OCT 10705-80 TpyOsbI cTasibHBIE MIEKTPOCBapHbIe. TeXHUYECKHUE YCIOBUS;

['OCT 10706-76 TpyObl cTaibHBIE AIEKTPOCBAPHBIE TPSIMOIIOBHEIE. TeXHUYECKHe
TpeOoBaHuS,;

'OCT 10906-78* 111aii0b1 kockle. TeXHUYECKHE YCTOBUS,

'OCT 11371-78* 111ait0b1. TexHuueCKHE yCIOBUS,

['OCT 11474-76 Ilpodunu cTanpHble THYThIe. TeXHUUECKUE YCIOBHS,

['OCT 14637-89 IlpokaT TOJCTOIHUCTOBOM U3 YIIIEPOAUCTON CTaIM OOBIKHOBEHHOI'O KauecTBa.
TexHu4eckue ycioBus;

I'OCT 14954-80 Kanat nBoitHoit cBuBku Tuma JIK-P koHcTpykimu 6x19 (1+6+6/6) + 7x7
(1+6). CoprameHrT;

['OCT 15589-70* Boarsl ¢ mecTurpaHHol rojoBkoi kiacca TouHocTH C. KoHcTpykuus u
pa3Mepsl;

['OCT 15591-70* Bonatel ¢ mIeCTUTpaHHOM YMEHBIIEHHON TOJIOBKOM kiacca TouHoctu C.
KoHcTpykuus u pa3meps,

I'OCT 16523-97 IIpokar TOHKOJMCTOBOM U3 YIJIEPOAMCTON CTaauM KadeCTBEHHON H
OOBIKHOBEHHOI'O KauecTBa OOIIEero Ha3HaueHus. TeXHU4YeCKHUe yCIoBus;

I'OCT 17066-94 IIpokaT TOHKOJUCTOBOM M3 CTAJIM MOBBIIIEHHONW MPOYHOCTH. TexHUYECKue
YCIIOBUS;
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I'OCT 18123-82%* IIait0b1. OO1IEe TEXHUIECKHE YCIIOBUS;

I'OCT 18126-94 bontbl 1 Taiiku ¢ quaMeTpoM pe3bObl cBbimie 48 MM. OOmKe TEXHUYECKHE
yCIIOBUS,

I'OCT 18901-73* Kanarel cranpHble. KaHar 3akpbITBIi HECymMA C JBYMS CIOSMHU
3eToOpa3Hoi MpoBOJIOKH U cepaeunukoM tuma TK. CoprameHt,

I'OCT 19281-89* IlpokaT U3 cTaJid MOBBIICHHON NMPOYHOCTH. OOIIMe TEXHUYECKUE YCIOBUS,

I'OCT 19425-74* banku 1ByTaBpOBbIC U IIBEJUIEPHI CTAIbHBIE criennanbHble. COpTaMeHT;

I'OCT 21.502-2007 IlpaBuna BBINOJHEHHUS MPOEKTHOW M pabodell JTOKyMEHTAIMu
METAIIMYECKUX KOHCTPYKIUH;

I'OCT 22353-77* BoaTsl BRICOKOIIPOUYHBIE Kiacca TOUHOCTH B. KoHCTpyKIus u pa3meps;

I'OCT 22354-77* T"aiiku BbICOKOIIpOYHbIE Kacca TouHocTu B. KoHncTpykius u pa3meps,

I'OCT 22355-77* 1llaii6s1 kmacca TouHocT C K BBICOKONPOYHBIM OonTtaMm. KoHCTpykius u
pasMepsl;

I'OCT 22356-77* BonTsl ¥ railku BBICOKOIIPOYHBIE U mai0bl. O01IMe TEXHUYECKHUE YCIOBUS;

I'OCT 24705-2004 OcHoBHbIE HOPMBI B3auMo3ameHsieMocTu. Pe3p0a Mmerpuueckas. OCHOBHBIE
pa3Mepsl;

I'OCT 24379.0-80 boatsl dynnamenTHbie. O01IME TEXHUYECKUE YCIOBHUS;

I'OCT 24379.1-80* bontsl pyngamentHoie. KOHCTpyKIUS U pa3Mephl,

I'OCT 26271-84* IlpoBonoka MOpPOIIKOBas MJig JAYrOBOM CBapKu YIIEPOAUCTBIX U
HU3KOJIETUPOBAHHBIX cTasied. O01ue TeXHUYeCKHUe yCIOBUS;

I'OCT 27751-88 HanexHOCTh CTPOUTENbHBIX KOHCTPYKIMH M ocHOBaHUI. OCHOBHbIE
MOJIO’KEHHUS TIO pacyeTy;

I'OCT 27772-88* IIpokaT sl CTPOUTENBHBIX KOHCTPYKIMIL. O01I1e TEXHUYECKUE YCIOBHUS,

I'OCT 30245-2003 Ilpodunu cranpHble THYTbIE 3aMKHYThI€ CBAapHbIE KBaJpaTHbIE H
HOPSMOYTOJIbHBIE JUISl CTPOUTENBHBIX KOHCTPYKIMHA. TexHHUuecKue ycioBus.
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Ipunoxenne A2

TepMHHbI H onmpeacjacHnust

B Hacrosmux cTpoUTENbHBIX HOPMaX IPUMEHEHBI CIEAYIOUINE TEPMUHBI U ONIpEACICHUS:

A.1 0Oe3omacHocTh: CBOWCTBO 00BEKTa IPU HOPMAIbHOW OJKCIUIyaTallUM W IpU aBapusix
OTrpaHUYUBATh JIOITYCTUMBIM YPOBHEM BO3MOXHOCTb HAaCTYIUIEHHMsS OIIACHBIX COLIMAJIbHBIX,
SKOHOMMUYECKUX U IKOJIOIMUECKUX MOCIEICTBUM.

A.2 reomerpuueckasi HeJMHeHHOCTb: CBONCTBO, ONpEAEIAEMOE HEIMHEHMHON WU
KYCOUYHOJIMHEHHOM 3aBUCUMOCTBIO MEX 1y ehopMalusIMU U IEPEMELICHUSIMH.

A.3 rubkocTh cTep:kHs: Benuuuna, onpenenseMas OTHOIICHUEM JIMHBI (PacCYeTHON JITUHBI)
CTEpPXKHS K PaiuyCcy HHEPIUH €T0 MONEePEeYHOr0 CEUCHHUS.

A.4 TMOKOCTH IVIACTUHKM (CTEHKH, Mosica): BenuunHa, onpenensemMas OTHOIIEHUEM JIJIUHbBI
IUTACTUHKHU (BBICOTHI CTEHKH, IIIMPUHBI T0sICA UJIU €T0 CBECA) K €€ TOJIILIHHE.

A.S nedopmupoBanHass (HexedpopmupoBaHHAsi) cxema: PacuerHas cxema, B KOTOpPOH
YUUTBHIBAIOTCS (HE YUUTHIBAIOTCS) MEPEMELICHMsS] OT HAYaJIbHOI'O HEHArpy>KEHHOI'O COCTOSIHUSA U
M3MEHEHHS PACIIONIOKEHHSI HarPy30K BCIIEACTBHE Ae(opMaIuii CHCTEMBI.

A.6 nenjiaHanus Momepe4yHOro cedeHusi: IlepemeleHue TOYEK MOMEPEYHOTO CEUYEHUS,
npeoOpasyroiiee ero B HeMUHEIHYI0 MOBEPXHOCTD UM COBOKYITHOCTH TIOCKOCTEH.

A.7 nuarpamMma padoTsl (1epopMmupoBaHus) cTAIM: 3aBUCUMOCTb MEXK/y HAIPSKEHUAMH U
OTHOCUTENIbHBIMU  YJUIMHEHUSIMU, T[OJy4yaeMas T[pU MCOBITAHUM HA PACTSHKEHHE CTalbHBIX
CTaHJIapTHBIX 00pa3IIoB.

A.8 noaroseuyHoctb: CBOWCTBO O0BEKTA JIUTEITHHOE BPEMsI COXPaHATh PabOTOCIIOCOOHOCTh
IIpU YCTAHOBJICHHOM CHCTEME TEXHMUYECKOTO OOCIY)KMBaHUS U TPHUHATOM IMOPSJIKE MPOBEACHUS
PEMOHTOB.

A.9 xkectkocTb: CHOCOOHOCTH TEI MM KOHCTPYKUUH COMpPOTUBIATHCS O0Opa3oBaHUIO
nedopmanuii 1 nepeMeneH1i, BOZHUKAIOIUX O] IEHCTBHEM BHEIIHUX HArpy30K M BO3EHCTBUIL.

A.10 upeanbHas cucrema: Cucrema 06e3 HayaJbHBIX HECOBEPILEHCTB, K KOTOPOH Harpyska
MPUJIIOKEHAa TaKUM 00pa3oM, 4TO HPU JOCTHKEHUU KPUTUYECKON HArpy3Kd BO3MOXKHO MOSIBIICHHE
KaueCTBEHHO HOBBIX MepeMeIleHN (HanpuMep, BCIeICTBUE OTEPH YCTOMUNBOCTH).

A.11 xavecTBeHHoe u3MeHeHHe: CoCTOsHME, NpPU KOTOPOM HEOOXOAMMO MPEKPATUTh
AKCIUTYaTalUIoO B CBSA3M C YpE3MEPHBIMU OCTATOUHBIMH MEPEMEIIECHUSIMU, B TOM YHCIIE U CABUTAaMU B
COETUHEHUSIX.

A.12 kaacc TouHocTH: COBOKYITHOCTh 3HaYEHHH TEXHOJIOTMYECKUX JOIYCKOB, 3aBUCSIIUX OT
HOMMHAJIBHBIX 3HAaYEHUI F€OMETPUUECKUX ITaApaMETPOB.

A.13 xkpurnyeckasi Harpy3ka: Haummensiiasg Harpyska, pu KOTOPOM IPOUCXOAMT MOTEPS
YCTOMYMBOCTU HJI€ATIbHON CHUCTEMBI C IOSIBJICHHEM INEPEMELICHUI, KAUECTBEHHO OTIMYAIOLIUXCS OT
TeX, KOTOPbIe UMENTU MECTO 10 TIOTEPU YCTOWYMBOCTH (pa3BeTBICHUE (POPM PABHOBECHS).

A.14 moHTaxkHbIH cThIK: CoeMHEHNE MOHTAXKHBIX DJIEMEHTOB (OJIOKOB), BBHIMOJHSAEMOE Ha
CTPOUTEIBHOM TTOMIAIKE.

A.15 MoHTaxHbIii 0J0K: briok, coOupaemblii Ha CTPOUTENHHOM TUIOMIAAKE M3 OTIPABOYHBIX
3JIEMEHTOB Mepe] YCTAaHOBKOM €ro B IPOEKTHOE MOJI0KEHHE.

A.16 Hage:xHocTh: CBOIICTBO O00BEKTa BBINOJNHATH 3aJaHHBIE  (QYHKIMHM B TEUYCHHE
TpeOyeMOoro NpoMeKyTKa BpeMEH.

A.17 nanpsixenHoe (nedopmmupoBaHHoe) cocTtosiHMe: COCTOSHUE Tela, BO3HMKAIOLIEE B
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pe3yapTare NEHCTBUS Ha HErO BHEIIHMX HArPY30K WJIM MHBIX BO3ACHCTBUN MU ONpPEAEIISIEMOE BUAOM
BO3HUKAIOIIKX MPU 3TOM HaNpsHKEHUH (Iedopmanuii) 1 xapakTepoM paclpeie]IeHHs] KX B CEUCHUH.

A.18 HayanabHble HecoBepiieHcTBa: COBOKYNHOCTh HEOJAronmpuaTHBIX  (AKTOPOB
(oTKIOHEHUST (POPMBI MM pa3MEpOB CEUYEHHUS OT HOMHMHAIBHBIX, OTCTYIUIGHHE OT PACUETHOW CXEMBI,
COOCTBEHHBbIE HauyalbHbIE HAIPSHKEHUS M Jp.), KOTOpPbIE MOTIYT BO3HHMKAThb IIPU H3TOTOBJIECHUH,
TPAHCHOPTUPOBKE U BO3BEIEHUH U CHIKATh HECYIIYIO CTIOCOOHOCTh KOHCTPYKITHIA.

A.19 HeJmHellHO ynpyruii MaTepuaj: YCIOBHBIM MaTepuall, XapaKTepU3YyHOIIMHCA IpU
Harpy>KeHUM U pa3rpy3Ke OJHON U TOM K€ HEITMHEWMHON MU KYCOYHOJIMHENHON 3aBUCUMOCTBIO MEXIY
nedopManusMy U HAMPsSHKECHUSIMHU.

A.20 Hecymasi cmoco0HOCTb: CHoCOOHOCTh 3JIEMEHTOB MU KOHCTPYKIUH TMPOTHUBOCTOSITH
ONpEeJIEIEHHOMY BUY U YPOBHIO Harpy3KH WJIN BO3JICHCTBHUS.

A.21 HoOpMaJIbHAsl JKCIJIyaTamusi: DKCIUTyaTallus, OCYIIECTBiIseMas Oe3 OrpaHWYCHU B
COOTBETCTBUM C TPEJYCMOTPEHHbBIMM B HOpMax WM 3aJaHUSIX Ha  IPOEKTUPOBAHUE
TE€XHOJIOTMYECKUMHU UM OBITOBBIMU yCIIOBUSIMHU.

A.22 ocrarouHas (miacruueckasi) aedpopmaums: [ledopmarnus, He wucuesaromas Iocie
YCTpaHEHUS BBI3BABLIMX €€ BHEIIHUX HAarpy30K WJIM BO3JEHCTBHIA.

A.23 ornpaBoyHas Mapka: KOHCTPYKTHBHBII 3JIEMEHT WJIA €ro 4acTb, OTIPAaBISEMbIE C
3aBO/Ia M3TOTOBUTENS HA CTPOUTENBHYIO TUIOIAAKY.

A.24 nepemermeHue: V3MeHeHnE MOIOXKEHUS TOUKH, CUCTEMbI TOUEK WM TEJA.

A.25 nepexox B usMeHsiemyrw cucremy: CocTOsHHME, IPU KOTOPOM CHUCTEMA MpPU JIEUCTBUU
BHEIIHEW Harpys3ku MpeBpallaeTcsi B MEXaHW3M U NMpUOOpETaeT KOHEUHbIE MEepEMEIIECHUs ee JacTel
0e3 nedopmaruii.

A.26 miactuyeckoe (Bsi3koe) pa3pyumienue: Pazpyiienue BClieCTBUE 3HAYUTEIHHOTO
pa3BUTHS MIJIACTUYECKUX JePopMaIuil.

A.27 1oBepxHOCTH B3aummoneicTBHsA: l[0BEpXHOCTH B NMPOCTPAHCTBE HANPSKEHUN HIIU
YCWINN, TOYKH, KOTOPOM XapaKTEpU3YIOT pacueTHbIE IPEAEIbHOE MM KPUTUYECKOE COCTOSHUE
CEYEHHs, DJIEMEHTA WJIN CUCTEMBI.

A.28 noreps ycrounBocTH (popmbl moJioxkenusa: CocTosiHME, IPU KOTOPOM KOHCTPYKIIUS
WIM DJIEMEHT TpU JEHCTBUU BHEIIHEH Harpy3kKd yTpauMBalOT CIIOCOOHOCTh COXpaHSATh CBOE
PaBHOBECHOE COCTOSIHHE.

A.29 norepsi ycToiiyMBOCTM [JeHcTBUSI MoMeHTa (mjockoctu wu3ruba): Iloreps
YCTOWYMBOCTH, COMPOBOKIAIOIIASICS NepeMEelICHUSIMU B  HAlpaBiICHUH, [EepHEHAUKYISIPHOM
MJIOCKOCTH JIEUCTBUSI MOMEHTA (TJTIOCKOCTH M3ruoa).

A.30 nmpenenbHasa Harpyska: Harpyska, npu KOTOpOH NpPOMCXOIUT HCUEPIIAHUE HECYIIEH
CIOCOOHOCTH pacCMaTPUBAEMOI0 CEUEHUS UITH JIEMEHTA.

A.31 npexgeabHOe paBHOBecHe: PaBHOBECHOE COCTOSIHUE CHCTEMBI, COOTBETCTBYIOLIEE
JOCTHKEHUIO TPENIeNbHOM Harpy3KH, Kak MpaBuiio, pu paboTe MaTepualia 3a MpeieioM YIpyTrocTy.

A.32 npenenbHoe coctosiHue: CocTosiHuE, PU KOTOPOM 3JIEMEHT, KOHCTPYKIIMS, 3/1aHUE WUIIU
COOPYEHHE B LI€JIOM WJIM €r0 YacThb MEPECTAIOT YAOBIETBOPATh 3aJaHHBIM TPEOOBAHUSIM.

A.33 npuBeleHHasi THOKOCTh CKBO3HOI'O cTepxkHs: [ MOKOCTh HlealbHO MPSIMOI0 YIPYyroro
CTEpHS C a0COJIIOTHO JKECTKUMHU COEIMHUTENBHBIMU 3JIEMEHTAMU, KPUTHYECKasi CHJ1a KOTOPOTrO TaKast
e, KaK ¥ 17151 33JaHHOI'0 CKBO3HOI'O CTEPXKHS C IMOAATIMBBIMH COEIMHUTEIbHBIMU 3JIEMEHTAMM.

A.34 npuBeneHHoe HamnpsiKkeHue: HampspkeHue npu IMPOCTOM PACTSKEHUM WM CHKaTuH,
KOTOpOE BBI3BIBAET TAKOE K€ ONACHOE COCTOSHME MaTepualla, Kak IpU pacCMaTpUBAEMOM CIOXKHOM
HaAIPsSKEHHOM COCTOSIHUU.

A.35 npocroe (oaHOMapamMmeTpuyeckoe) HarpykeHue: HarpyxeHue cucTemMbl HECKOJIbKUMU,
104



CH KP 53-01:2024

OJIHOBPEMEHHO JCUCTBYIOLUIMMHU PA3JIMYHBIMU Harpy3kaMu, BO3pacTalOLIMMU IIPONOPLUOHAIBHO
OJIHOMY IIapaMeTpy.

A.36 pacueTHas (cBOOOJHAS) AJIMHA CTEPKHSA. YCIIOBHAs JJIMHA OJHOIPOJIETHOTO CTEPIKHS,
KpUTHYECKasi cujia KOTOporo (CBOOOJHAS) NMpY MIAPHUPHOM 3aKPEIUICHHH €ro KOHIIOB Takas ke, Kak
Uig 3afaHHoro. ['eoMerpuueckas pacyeTHas AJMHA MOXKET OBbITh MpPEJCTaBI€HAa KaK pPacCTOSHHE
MEX/y IBYMSI CMEXKHBIMU TOYKaMU Meperuda ynpyroi KpuBoi 3aJaHHOTO CTEPXKHSI.

A.37 pacyerHasi cuTyanMsi: YUYWUTBIBAEMbI MpU MPOCKTUPOBAHUM KOMILUIEKC YCJIOBUH,
OTIpE/ICTISIONIUX PACUETHBIE TPEOOBAaHUS K KOHCTPYKIIMH, M BKJIIOYAIOLIUI pacueTHbIE CXEMbI, BUIbI
Harpy3o0K ¥ BO3JEHCTBUM, IEPEUEHD MOJUICKALUX POBEPKE OTACIBHBIX COCTOSHMUIA.

A.38 peanbHas cucrema: Cuctema ¢ Ha4aJlbHBIMM HECOBEPLIECHCTBAMH, B KOTOPOIl € caMOro
HayaJla Harpy>KE€HUs IOSBIIIIOTCS IEPEMEIICHMS, COXPAHSIOIIMECS BIUIOTh JO JOCTHIXKCHUS
MpeJEIbHON HArpy3KHu.

A.39 pexoncrpykumsa: Kommuexkc MeponpusTHii, HampaBJIEHHBIX Ha IEpPEYCTPOUCTBO
CTPOUTENBbHBIX OOBEKTOB B CBSI3M C TEXHUYECKUM IIEPEBOOPYKEHHUEM NPEANPUITUN BCIEICTBUE
MOPAJIbHOTO WM (PU3HMUECKOTr0 U3HOCA TEXHOJIOTHUECKOro 000pyJ0BaHUS, CMEHBI WJIM MOJEPHU3AINN
TEXHOJIOTMYECKOTr0 IpoLecca.

A.40 cBoOomHoe Kpydenue: KpyueHue, mnpu KOTOPOM BCE IONEPEYHBbIE CEUYCHUS
TOHKOCTEHHOI'O CTEpXHS HMEIOT OJMHAKOBYIO [CIUIAaHAMI0O M B CEYCHUM BO3HHUKAIOT TOJBKO
KacaTeJIbHbIE HaIIPSKEHUSI.

A.41 cnoxkHOe HaNpsKeHHOe cocTosiHMe: HarpspkeHHOoe coCTOsiHME, TPU KOTOPOM B TOUYKax
TeJa ACMCTBYIOT HE MEHEE ABYX KOMIIOHEHT HaIPSIKEHUSI.

A.42 coOCTBeHHBbIe OCTATOYHBbIe HampsoKeHusi: HanpsbkeHus, CymiecTByIOIIe B
KOHCTPYKIIMHU IPU OTCYTCTBMM BO3JCHCTBUS HAa HEE€ KAaKUX-JIMOO BHEIIHUX HArpy30K.

A.43 crecHeHHOe Kpy4eHue: KpyueHue, mpy KOTOPOM MOINEPEYHbIE CEUEHUSI TOHKOCTEHHOTO
CTEPXHS UMEIOT HEOJAMHAKOBYIO JICIUIAHALINIO, U B CEYEHMSIX BOSHHMKAIOT KacaTelbHbIE U HOPMAJIbHBIE
HapsHKEHUS.

A.44 TexHuyeckoe cocTosiHue o0bekTa: COBOKYNHOCTh (PU3MYECKHX CBOMCTB OOBEKTa,
OTpEACIAIONMX JTUOO MNPUTOJHOCTh €ro K HOPMAJIbHOM SKCIUTyaTallud, JHOO YKa3bIBAIOLIMX Ha
HEO0XO/MMOCTh TPOBEJICHUS] PEMOHTAa WM PEKOHCTPYKIMHM W YCTaHABIMBAeMbIX IO pe3yJbTaTaMm
o0ce10BaHus, MPOBEPOYHBIX PACUETOB, a TAKXKE aHAJIN3a IPOEKTHO-TEXHUUECKON JOKYMEHTAIIUH.

A.45 ynapHas BsI3KocTb: CIIOCOOHOCTB CTaIM CONPOTHUBIIATHCSA XPYNKOMY pa3pyLICHUIO MpU
pa3MYHBIX TeMIepaTypax, omnpejenseMas paOoTol, 3aTpauMBaeMOW Ha pa3pyllIeHHE CTaHIapTHBIX
00pa31oB Npu yIapHOM JAEUCTBUU HATPy3KHU.

A.46 ycioBHas monepeyHasi cuiia: [lonepeunas cuia, paBHas MPOEKIMU CKUMAIOIIEH CHIIBI
Ha HallpaBJIEHUE, NEPIICHIUKYJIIPHOE N30THYTON OCH CTEPKHSL.

A.47 ycrajocTHoe paspyuienue: PaspymieHne, compoBOXmaroeecss oOpa3oBaHUEM U
Pa3BUTHEM TPEILUH B PE3yJIbTaT€ MHOTOKPATHO MOBTOPSAIOIINXCS CUJIOBBIX M UHBIX BO3JEHCTBUI.

A.48 ynpyras nedpopmanms: Jlehopmarus, ncuesaromas nocie yCTpaHeH!s BbI3BaBIINX €€
BHEIIHUX Harpy30K U BO3JECUCTBUM.

A.49 ynpyro miacTu4ecKMil MaTepuaJ: YCIOBHBIM Marepual, XapakTEpU3YIOLIUICS NpU
Harpy»K€HUY HEJIMHENHON WM KyCOYHO-JIMHENHOMW, a IIPU pasrpy3Ke JIMHEHHON 3aBUCUMOCTBIO MEXIY
nepopMausIMu U HANIPSHKEHUSIMH.

A.50 ¢usnyeckasi HesiMHeNHHOCTH: CBOMCTBO MaTepuasa, ONPENETsieMOe HEIMHEUMHOW Win
KyCOUHO-TUHEIHON 3aBUCHUMOCTBIO MEXKIY JehopMalusiMu U HAMPSKEHUSIMH.

A.51 xpymnkoe paspymeHue: PaspynieHue B BUIE OTpPbIBa, COMPOBOXKAAIOIIEECS Maoi
nepopmanueii, Kak MpaBHJIo, IPU HAIWYUHM KOHIEHTPATOPOB HANpPSDKEHUN, HU3KUX TeMmIepaTyp U
YAAPHBIX BO3ACUCTBUM.
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IMpuaoxenune b
OcHOBHbIE CHMBOJIbI M COKPAIIIEHUsI

B HACTOAIIMUX CTPOUTCIBbHBIX HOpMax MNPHUMCHCHBI CICAYIOIUC OCHOBHBLIC CHUMBOJIBI U
CKOpALICHUS.

11 puME€YaHUC— Onpez[eneHHe HEKOTOPBIX CUBOJIOB JaHBI B TCKCTE HACTOAIUX CTPOUTEJIBHBIX HOPM TaM, TA€
OHH UCTIOJIB3YIOTCH.

A — Tomaap ceueHus OpyTTo;

Apn — TIOIAIE CEYCHHS 00aTa OPYTTO;

Aq — oAb CEYeHHs pacKoca;

Af — TIJI01Iab CEYCHUS TIOJIKH (T105ICa);

An — monaab ceYeHus HETTO;

Aw — TI0Iaasr CeYeHUs CTEHKU,

Afw — TUIOIIAIb CEYEHHS 110 METAILTY YIIIOBOTO IIIBa;

Awz — TIOMAAL CEYCHHSI TI0 METAJUTYy TPaHUIIBI CTUIABIICHHUS;

E — Mmoxyns ympyroctu;

F — cuna;

G — Monynb caBura;

Jb — MOMEHT UHEPIIUU CEUYCHUS BETBU;

Jm; Jd — MOMEHTBI WMHEpPIUU CEYEHUIl Mosica W packoca (Gpepmsl;

Js — MOMEHT uHepLUMH ceueHus pedpa, MIaHKu;

Jsi — MOMEHT MHEPIINH CEYCHHSI POJIOJIBHOTO pedpa;

Jt—MOMEHT WHepuuu KpyueHus OajKu, peibca;

Jx; Jy — MOMEHTBI HHEPIIUU CEYCHHUSI OPYTTO OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-X H )-V;

Jxn; Jyn — TO Ke; ceueHus HEeTTO;

M — MOMEHT, U3rHOarOIIN MOMEHT;

My; My — MOMEHTBI OTHOCHUTENIBHO OCEl COOTBETCTBEHHO X-X U J-);

N — mpoaonpHas cuia;

Nad — JTOTIOTHUTENHHOE YCUITHE;

Nbm — TPOI0SIEHAS CHJIA OT MOMEHTa B BETBU KOJIOHHBI,

Q — momepevHas cuiia, CUIa CIBUTA;

Qfic — YCIIOBHasI TIOTIepeyYHasi CHJIa JUIS COSAMHHUTEIBHBIX 3JIEMEHTOB;

Qs — ycloBHas momepedHasl Cuiia, MPUXOJAIIascs Ha CHCTEMY IUIAaHOK, pAacIOJIOKEHHBIX B
OJIHOM IIJIOCKOCTH;

Rba — pacyeTHOE COMPOTUBIICHHE PACTSKEHUIO (DYHAAMEHTHBIX OOITOB;

Rbh — pacyeTHOE COMPOTUBJICHHE PACTSHIKEHUIO BHICOKOMPOYHBIX OOJITOB;

Rbp — pacyeTHOE COMPOTUBIICHHE CMSATHIO OOJITOBBIX COCJTMHECHUI;

Rbs — pacueTHOE CONMPOTHUBIICHUE Cpe3y OONTOB;

Rpt — pacueTHOE CONpOTHUBIIEHHE OOJITOB PACTIKEHHIO;

Rbun — HOpMATHBHOE COMPOTHBIICHUE CTAJX OOJITOB, MPUHHUMAEMOE PaBHBIM BPEMEHHOMY
COTIPOTHBIICHUIO 0B TIO TOCYIAPCTBEHHBIM CTAHIAPTAM U TEXHUUYECKUM YCIIOBHUSM Ha OOJITHI,

Rbu — pacueTHOoe compoTHBIEHHE pacTsbkeHHIo U- 00pa3HbIX 00NTOB;

Rcd — pacueTHOE CONMPOTUBIIEHUE TUAMETPATHHOMY CXKATHIO KATKOB (IIPH CBOOOIHOM KacaHUU
B KOHCTPYKIIUSX C OTPAaHHYEHHOW MOJABHKHOCTHIO);

Rdh — pacyeTHOE COMPOTHUBICHHUE PACTSIKCHHUIO BBICOKOTIPOYHOMN MPOBOJIOKH;
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Rip — pacueTHO€ CONpPOTUBIEHHUE MECTHOMY CMATHIO B LWJIMHAPUYECKHUX IIAPHUPAX
(marax) mpu TUIOTHOM KacaHUU;

Rp — pacueTHO€ CONpPOTUBIEHHE CTaIM CMATHIO TOPLEBOI NMOBEPXHOCTU (IIPH HAJIMYUU
IIPUTOHKN);

Rs — pacueTHOE CONPOTUBIIEHUE CTAJIU C/IBUTY;

Rth — pacueTHOE CONPOTHUBIICHHE PACTSHKEHUIO CTAJIM B HAIPABJICHUH TOJILIMHBI IPOKATA;

Ru — pacueTHOe CONpPOTHUBIEHHE CTAIM PACTSIKEHUIO, CKATUIO, M3THOY 110 BPEMEHHOMY
COIIPOTHBIICHUIO;

Run — BpeMeHHOe (HOPMAaTHUBHOE) CONPOTUBJICHHUE CTalIM Pa3pbiBy, INPUHUMAEMOE PABHBIM
MUHUMAaJIbHOMY 3HAQUYEHHUIO 0 10 TOCYAApCTBEHHBIM CTaHAAPTaM M TEXHUYECKUM YCIIOBUSAM Ha CTaJb;

Rwf — pacueTHOE COIPOTUBIIEHHUE YIIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METaJLTy 1IBa;

Rwu — pacueTHOe CONpPOTHBIEHUE CTHIKOBBIX CBAPHBIX COEAMHEHHM CXAaTHUIO, PACTSKEHUIO,
n3ruly 1Mo BPEeMEHHOMY COTIPOTHBIICHUIO;

Rwun — HOpMaTHBHOE CONPOTUBJIEHHUE METalJIa 11IBa 110 BPEMEHHOMY COIIPOTHBIICHUIO;

Rws — pacueTHOE CONPOTUBICHHE CTHIKOBBIX CBAPHBIX COCIMHEHHN CABUIY;

Rwy — pacueTHOEe CONpPOTUBIIEHUE CTHIKOBBIX CBAPHBIX COEAMHEHUI CXKATHUIO, PACTSDKEHUIO U
n3ruly 1o npejeny TeKy4ecTH;

Rwz — pacueTHOE€ CONpPOTUBIIEHUE YIJIOBBHIX IIBOB Cpe3y (YCIOBHOMY) I10 METAJLIy TPAHUIIBI
CIUIaBJICHUS;

Ry — pacueTHOE CONPOTUBIICHNE CTAIH PACTSIKEHHUIO, CIKATHIO, U3THOY IO MpeJieNTy TEeKy4eCTH;

Ryn — mpenen TekyuecTd (HOpMaTUBHOE COMPOTUBIICHNE) CTAJIM, NMPUHUMAaEMbIH (-0€) paBHBIM
3HA4YEHHUIO Tpefiea TEeKY4YecTU o7 M0 TOCYJapCTBEHHBIM CTaHJapTaM M TEXHUYECKUM YCIOBHMSM Ha
CTaJlb;

S — craTMueckuil MOMEHT CIBUTaeMON YacTH CeYeHHs] OpPyTTO OTHOCHUTENILHO HEWUTpajIbHOM
ocH;

Wyx; Wy — MOMEHTBI CONPOTUBIIEHUS C€YEHUS OPYTTO OTHOCUTENIBHO OCEHl COOTBETCTBEHHO X-X U
Yy

Win; Wyn — MOMEHTBI  CONIPOTHUBIICHHMSI CEUEHHUSI HETTO OTHOCHUTEIBHO OCE COOTBETCTBEHHO
X-X Hy-y;

b — mpuna;

Def — pacueTHas mMpUHA;

bt — mupuHa nonku (mosica);

bh — mmpuHa BBICTYHaroLel yacTu pedpa, cBeca;

C; Cx; Cy — KO3 (UIMEHTHl AT pacdyera Ha MPOYHOCTb C YYETOM DPa3BUTHUS IJIACTUYECKHUX
nedopmaruii mpu U3rude OTHOCUTEIIBHO OCEH COOTBETCTBEHHO X-X, )-V;

€ — DKCIICHTPHUCHUTET CHUIIBI;

h — BrICcOTA;

hef — pacueTHas BEICOTA CTEHKHU;

hw — BBICOTa CTEHKH;

| — pagMyc MHEPIMU CEYCHUS;

Imin— HAUMEHBILINN PaJNyC HHEPLUH CCUCHHS;

Ix; ly — painyChl UHEPLIUYU CEUYCHHS OTHOCUTEIBHO OCEi COOTBETCTBEHHO X-X H V-V,

ki — KaTeT yrioBoro ImBa;

| — mmnHa, mponer;

lc — nMHA CTOWKM, KOJIOHHBI, PACIIOPKH;
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lg — mmHA packoca;

let — pacueTHast, yCIOBHas JIMHA,

Im — mvHA naHeaw mosica (hepMbI WM KOJIOHHBI;
ls — IIuHa IaHKy;

lw — uTMHA CBapHOTO 111Ba,;

Ix; Iy — paCyYCTHBIC JJIMHBI 3JICMCHTA B INNIOCKOCTAX, IICPIICHAUKYIIAPHBIX OCAM COOTBETCTBCHHO

X-X U y-);

M — OTHOCHUTEbHBIN KciieHTpUcHTeT (M = eA/Wc);

Mef — IPUBEACHHBIA OTHOCHTENIBHBIN SKCHCHTPUCUTET (Mef = m7);
I — paauyc;

t — Tonmmuna;

tr — TommMHa MoJIKH (Tosica);

tw — ToIIMHA CTCHKU;

Bt , Bz — ko pHUIMEHTHI 71 pacyeTa yrioBOrO MIBa COOTBETCTBEHHO MO METAJUTYy IIBA U II0

MCTAJIJIy T'paHUIbI CIIIABJICHUS,

Yo — KOO PHUIUEHT yCIOBHIA pabOTHI COSTUHEHNUS;

yc — KO3 GUIIUEHT YCIOBUN PabOTHI;

¥n — KO3 PULMEHT HAEKHOCTH 10 HA3HAUYEHHUIO;

Ym— KO3(QQULHUEHT HAZEKHOCTH 10 MaTepualy;

yu — KO3 PULUEHT Ha/leKHOCTH B pacyeTax 10 BpEMEHHOMY COIPOTHBIICHUIO;
N — ko3¢ uureHT BIUAHUA GOPMBI CEUECHMUS;

A — ruokocTh (A = let/i );

A — ycioBHas ruOKOCTb A = A R,/E ;

Aef — IMPpUBCACHHAA THOKOCTH CTCPIKHA CKBO3HOT'O CCUYCHMHA,

A — YCIOBHASI IPUBE/ICHHAs THOKOCTB CTEPKHS CKBO3HOTO CEUEHHS (Zef =R,/ E) ;

_ —  h _
A,— yCIOBHasi THOKOCTb CTEHKH (AW = ?JRy / Ej,

Ayw— HanOonbIIas yCIOBHAs THOKOCTh CTEHKU;

A; Ay — pacueTHble THOKOCTH D3JI€MEHTa B IUIOCKOCTAX, MEPHEHAUKYISPHBIX OCIM

COOTBETCTBEHHO X-X U V-);

v — k03 unment nomnepeunoit nepopmanuu cramm (Ilyaccona);
Oloc — MECTHOE HAIPsKEHHE;

0Ox, 0y — HOPMaJIbHbIE HAIPSKEHUS, TapaJuIeIbHbIe OCSIM COOTBETCTBEHHO X-X U )-);
Txy — KacaTelIbHOE HaIPSHKEHUE;
?(xy) — KO3 PUIIUEHT TPOIOIBHOTO U3TH0a;

@b — K03 (PUIIMEHT CHUXKEHUS PACUETHBIX CONMPOTHUBIIEHUN NMPHU H3THOHO-KPYTHILHOU Qopme

MOTEPH YCTOMYMBOCTH OAJIOK;
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IIpunoxenune B
MarepuaJbl 1Sl KOHCTPYKUMH U COeAMHEHU I

Tao6nunaB.1—Cranb 115 cTanbHBIX KOHCTPYKIUI

Cranp o 'OCT ['pynmna koHCTpyKIWii mpu t > -40
27772 535, 14637 19281 1 2 3 4
C235 Ct3xkn2,Ct3nc2 - - +2) +
C245 Ct3nc5 - +0) + -
C255 Cr3cn5 + + + -
C275 - +9 + -
C285 Cr3cn5 + + + -
C345 0912C +3/12 +1/4 +1/4 -
C345K - + + -
C375 0912C +3/12 +1/4 +1/4 -
C390 10XCH/], +/12 +/6 +/6 -
C440 + + + -
C590 - + + -
C590 - - - -

O06o03HaueHMs, TpUHATHIE B Tabm. B.1

3HaKU «+» U «—» 03HA4a[T, YTO JAHHYIO CTajb MPUMEHATh COOTBETCTBEHHO ciedyeT W He cienyer. Lludppa y
3HaKa «+» 03HaYaeT KaTerOPHIO CTAIH, OYKBBI y 3TOTO 3HaKa 0003HAYAIOT:

% - He IPUMEHSATB JUIs HEOTATUIMBAEMbIX 3/[aHUH U KOHCTPYKIMH, IKCILUTyaTHPYEMBIX TIPH TEMIIEPATYPE HAPYIKHOTO
BO3/lyXa;

® - 1 HeOTanIMBAaEMbIX 3[aHUH W KOHCTPYKLHMiA, SKCIUTyaTUPYEMBIX NPH TEMIEPATYyPE HAPYKHOTO BO3JIyXa
MIPUMEHSTH TOJIIUHY Ipokarta He 6oiee 10 Mm;

IIpumeuanus

1 TpeGoBanus TaOIUIBI PACIIPOCTPAHSIIOTCS HA JINCTOBOM MPOKAT TONIIMHON OT 2 MM U ()aCOHHBIN IpOKAT - OT
4 mM. Ilpu ToyHe MeHee 5 MM NIpHUBEACHHbIE B TaOJIMIE CTAIM IPUMEHSIOTCS 0e3 TpeOOBaHMH 1O yJapHOH BSI3KOCTH
(Oe3 yka3aHHs KaTCTOPHH).

2 [poxkat u3 cramu C235 TONIMHOI MeHee 5 MM JONyCKaeTcs MPUMEHSTh 1 KOHCTPYKITHHA BCEX TPYIIIL.

3 IlpumeHEeHHE TEPMOYIPOYHCHHOTO C IMPOKATHOTO HarpeBa (acoHHOTO mpokara w3 cramm C345T u C375T,
rnocraiisieMoro kak cranb C345 u C375, He nonyckaercss B KOHCTPYKIUSIX, KOTOPbIE PU U3TOTOBJIEHUH MOJIBEPIatOTCS
MeTaJUIM3alMy MM [IIaCTHYeCKOl feopManiuy pu Temneparype Boiiie 700°C.

4 Jns crameit C345, C375, C390 u 09I'2C, 10XCH/I maHel kaTteropun TpeOOBaHHH MO yJapHOH BSI3KOCTH B
yuciurene no 'OCT 27772, B 3uamenarene - no 'OCT 19281

Tao6numaB.2— Cramu s Tpy0

Mapka cranu I'OCT nnmm ['pynma koHcTpyKIMid ipu t > -40
(ToNmIMHA, MM) TY 1 2 3 4
Ber3kn Ioct
- +97) +90) +91)
(mo 4) 107059 2 2 2
Ber3kn IocTt i i Loun) Lou)
(4,5-10) 107059
Ber3nce Iocrt
- +920) +90) +27)
(10 5,5) 107059 2 2 2
Ber3ne IocCTt
- + + +
(6-10) 107059 0 0 0
Ber3ne IocCTt i ] " "
(5-15) 107069
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Oxkonuanue mabauyvl B.2

Mapka cranu I'OCT wnm ['pynma koHcTpyKIMiA TipH t° > -40
(TonmuHa, MM) TY 1 2 3 4
20 T'OCT 8731 +4 + + -
0912C I'OCT 8731 +4 + + -

OO0o3HaueHwus1, MPUHSATHIE B Ta0i. B.2

3HaKU «T» H «—» 03HAYAIOT, YTO JAHHYIO CTalb HPUMEHATH COOTBETCTBCHHO ClEAyeT U He ciexyeT. Lludpa y
3HaKa «+» 03HaYaeT KaTErOPHIO CTAIH, OYKBBI y 3TOTO 3HaKa 0003HAYAIOT:

3 rpymma B, a6 1 TOCT 10705;

® rpynna B ¢ gononHuTensHpIMU TpeboBanuamu o 1. 1.6 TOCT 10706;

B) MPUMEHSTH MPOKAT TOMMUHON 10 10 MM, a B KOJIOHHAX M CTOWKaxX 10 16 mMM;

" kpome onop BJI, OPY u KC;

n GecrioBHble ropsaueaedopmuposanusie Tpyosl mo I'OCT 8731 pomyckaercs HPMMEHATh IS SIEMEHTOB
CIelUaJIbHBIX onop 60aBIINX EPEX0I0B JIMHUHI BBICOTOM Oouee
60 M, 17151 aHTEHHBIX COOPY)KEHHH CBSI3M U APYTUX CHELUAIBHBIX COOPY)KEHHH, HO C JOTOJHUTEIBHBIM TPEOOBaHHUEM 110

yllapHOH BA3KOCTH (pH Temrepatype ucnbitanus munyc 20°C) ne menee 30 [x/cm2,

QJICKTpoOIiCpeaaun

He nomyckaercs mnpuMeHSATh OecHIOBHBIE TropstdeieOpMUpPOBAaHHBIE TpPyOBI, H3TOTOBJICHHBIC M3 CIHUTKOB,
HMEIOLIUX MapKUpOBKY “JI”; HE MpoleaIIne KOHTPOIb HEpa3pyIIaloiM METOI0M.

TaounuuaB.3— TpeboBanus Kk crajiu JUisl CBapHBIX KOHCTPYKLUM 3/1aHUI U coopyX eHUl (Kpome
MOCTOB)

HopmatuBHbie Conepxanue >1eMeHToBY, % (He Gornee) C. %
COHpOTH;J;;I;P;ﬂ cTajiu, C P S (He 60,]'[66)
Ryn <290 0,22 0,040 0,0452) -
290 <Ryn <390 0,14 0,035 0,0352) 0,45
390 <Ryn <490 0,12 0,0153) 0,0153) 0,46
490 <Ryn <590 0,13 0,015 0,010 0,47
Ryn > 590 0,15 0,010 0,005 0,51

Y [MpenenbHble OTKIOHEHHS 110 XUMUIECKOMY COCTaBy B TOTOBOM npokare o FOCT 27772.
2 B cnydae TepMudeckoit 06paboTKH, HaNpaBJIeHHON Ha U3MesbueHue 3epHa, S < 0,025%.
%S + P <0,020%.

IIpumeuanus

1 Yrnepoanstit sxBuBaineHT (Ca, %) ciemyer onpenessTe o GopmyIe:

Mn Si Cr Ni Cu V+Nd Mo P
Cyo=C+—+—+—+—+—+ +—+—,
6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBsie o1 351eMeHTOB, %. (Yriepo, MapraHell, KpeMHUH, XpOM, HUKEIb,

Melb, BaHA Ui, HHOOuH, Moo ieH, hocdop.

2 Jlns craneil ¢ HOpMaTWBHBIM conpoTuBieHneM 290<R,,<390 H/Mm? nomyckaeTcs MOBBINIEHHE COJEPKAHUS
yraepona 1o 0,17% mno coriacoBaHWIO € oOpraHuzanueid - cocraBuresieM HopM. i QacoHHBIX mpoduied c
HOPMaTHBHBIM cornpoTuBieHneM 390<Ry,<490 H/mm? nonyckaercs comepxanue pocdopa mo P<0,030% u cepsl 10
S <0,025% 1o cortacoBaHUIO C OPTaHU3ANKEN — COCTABUTEIEM HOPM.
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T a6 nunaB.4—TpeGoBanus no yIapHOH BA3KOCTH K CTAIBHOMY IPOKATy

Ipenen TexydecTu npokata, H/mm?
Pacucrsan | Tpymma Ryn < 290 | 290<Ryn < 390 | 390<Ryn< 4290 | Ryn>490
Temmepa- | KoHCT- [okasaTenb yapHoii BsizkocTH, Jx/cM
rypa, °C | pyxuni KCA | Kcv | KCV | KCV | KCV
’ [IPU TEeMIIEpaType UCTIBITaHUI Ha yaapHbId u3ruo, °C
+20 | +20 | 0 | -20 -20 -40 -40 -60 -60
t>-40 1,2,3 29 | 34 | - - 34 - 34 - 40

IIpumeuanus

1 KCA - ynmapnas BszkocTh o6Opas3noB tuma 1 mo 'OCT 9454, ucneitanaeix npu temmepatype +20°C, ¢ U-
00pa3HBIM Haape3oM mocie Mexanudeckoro crapermst; KCV - ymapHas BS3KOCTh 00pa3oB ¢ V-00pa3HBIM HaOApE30M
(tun 11 mo 'OCT 9454).

2 B TOJICTONMMCTOBOM IMPOKATC UCHBITBIBAIOTCA MOTICPEYHBIC 06pa3u1,1, B (l)aCOHHOM 1 COPTOBOM - IPOJOJIBLHEIC.

T a6 nuunaB.5—Marepuansl 115 cCBapku, COOTBETCTBYIOLINE CTAIH

Marepwuaisl jisi CBApKU
B YIVICKUCIIOM
raze (1o MOPOIIKOBOM | TMOKPBITHIMH
I'OCT 8050) unu oA ¢urocom (1o MIPOBOJIOKOM | AJIEKTPOAAMHU
Crraiih B €0 CMECH C I'OCT 9087) (o (mo
aproHoM (1o I'OCT 26271) | T'OCT 9467)
I'OCT 10157)
Mapka _ Tum
CBapOYHON MTPOBOJIOKH ¢uroca MTOPOTIKOBOH ANEKTPOA
MIPOBOJIOKH
Ru < 200 CB-08A AH348-A, D429, D42A
o CB-08TA AH60a) 2469, D46A
- 6) AH-17-M, a)
290<R,n< CB-0812C Cs IOI;)A ALL43 9250, 950A
<590 CB-ll 8{& ACB_ AH-47, IIT-AH-3, ;
CB-08T2C =
B- s
CB-08XTCMA Ce10HMA 260
Ryn > 590 AH-17-M
Ce-10XT2CMA  |CB-08XH2I'MIO 370

3 daroc AH-60 u snextpoasl o D42, D46, D50 NPUMEHAIOT i KOHCTPYKIMI rpynmn 2, 3 MpH pacueTHBIX
Temnepatypax t > -40 °C.

% He npumensTh B couetanum ¢ Qpmocom AH-43.

® Jlna ¢moca AH-348-A TpeOGyeTcs JONONHUTENBHBIN KOHTPOJIb MEXAHUYECKMX CBOWCTB MeTalla INBa NMpU
CBapKe COEMHEHMH 3JEMEHTOB BCEX TONIIUH MPHU pacdeTHBIX Temmneparypax t<-40 °C u tommuH cBeime 32 MM - IIpH
pacueTHbIX TeMmeparypax t > - 40°C.

[Ipumedanue— IIpu COOTBETCTBYIONIEM TEXHUKO-3KOHOMUYECKOM O0OOCHOBAaHUH ISl CBAPKH KOHCTPYKIINH
JIOITyCKAeTCsl HCIOJB30BAaTh CBApOYHBIE MaTepHaibl (MPOBONOKY, (UIIOCHL, 3aIlIWTHBIC Ta3bl), HE YKa3aHHbIE B
Hacrosmei Tabmure. [Ipun 3ToM MexaHWdecKre CBOHCTBA METajula IIBA, BHIIOIHSAEMOTO C X MPUMEHEHUEM, JOJDKHBI
OBITh HE HIXKE CBOMCTB, 00ecreunBacMbIX MPUMEHEHHEM MaTEPHAIOB COTIIACHO HACTOSIIIEH TabuIe.
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Tao6numaB.6 — Mapku ctanu pyHIaMEHTHBIX OOJITOB M YCIOBUS WX MPUMCHECHHS

Koncrpykunn

HopmaTtuBHBII TOKYMEHT

Mapku cTanu npu pac4eTHOH
temmeparype, t°C > -40

Konctpykuuu, kpome omop
BO3JYIIHBIX JIMHUM 3JEKTPO-
nepeaayu, pacrpeaenu-
TENbHBIX YCTPOMCTB W KOH-
TAaKTHOM CETH

I'OCT 535

Ct3nc2, Cr3cn2,

I'OCT 1050

20

Hns U-o0pasubix 00dTOB, a
TaKke (QPyHIaMEHTHBIX OOJITOB
ONOp  BO3AYWIHBIX  JIMHUH
3JIeKTpoIepeay, pacripe-
JICTUTEIbHBIX ~ YCTPOHCTB U
KOHTAKTHOM ceTH

I'OCT 535

Ct31c4, Cr3cn4

Ta6nuimaB.7 — Ouzndyeckue xapakTepUCTUKU MATEPUATIOB [Tl CTATbHBIX KOHCTPYKIIHMA

XapakTepucTrka 3HaueHue
I[110THOCTB p, KI/M°:
CTaJILHOTO MPOKATa U CTATBHBIX OTIMBOK 7850
OTJIMBOK U3 CEPOTo UyryHa 7200
Koadduuuent nunelinoro pacmmpenus a, °C-1:
CTaJIbHOTO MPOKATA U CTAIBHBIX OTJIMBOK 0,12 -10*
OTJIMBOK U3 CEPOT0 YyTryHa 0,11 -10*
Monyns ynpyroctu E, H/mm?:
CTaJIbHOTO MPOKAaTa U CTAIbHBIX OTIMBOK 2,06 - 10°
OTJIMBOK M3 CEPOT0 Yyr'yHa MapoK:
C4l15 0,83 -10°
CY20, CY25, CY30; 0,98 - 10°
MIy4YKOB U Ipsiied napauieIbHbIX MPOBOJIOK
KaHaTOB CTAJIbHBIX: 1,96 - 10°
CHUPAIBHBIX U 3aKPBITHIX HECYIINX 1,67 - 10°
JIBOMHOU CBUBKH 1,47 - 10°
JIBOMHOW CBMBKHU C HEMETAJUIMYECKUM CEPACYHUKOM 1,27 - 10°
MoyJib cIBUTA TPOKATHOM CTAIN M CTATBHBIX OTIIMBOK G, H/mm?:
CTAJIBHOTO MPOKAaTa U CTAIbHBIX OTJINBOK OTJIMBOK U3 CEPOr0 Yyr'yHa 0,78 - 10°
Koaddurment nonepeunoit negopmanunu (Ilyaccona) v: 0,44 - 10°
CTaJIbHOTO MPOKATa U CTAIbHBIX OTIMBOK 0,3
OTJIMBOK U3 CEPOTO UyryHa 0,25

11 puMEC€UYaHUC— 3Ha‘{eHI/IH MOAYJId YIIPYTOCTH JaHbI IJIsI KAHATOB, IMMPEABAPUTEIILHO BBITAHYTBIX YCHINEM HE
MeHee 60 % pa3pBIBHOTO YCHIINS ISl KAHATA B LIEJIOM.

112




Hpuiaoxenune I'

CH KP 53-01:2024

PacueTHble XapaKTEPUCTUKHU MAaTEPUAJTIOB U coeTUHEHHUI

Tao6numal.l — PacueTHble CONPOTUBIICHHSI CTATBHOTO IIPOKATa U TPYO

HanpsikeHHOE COCTOSIHUE U XapaKTEPUCTHUKA YcnoBHOE PacuetHoe conpoTuBieHue
pPacueTHOr0 CONPOTUBIICHHS 0003HaYeHNE poKara u Tpyo

Pactsxenue, cxatue, u3ruo: Ry Ry =Ryn / ym
IO MpeAey TeKy4eCTH
10 BPEMEHHOMY COTIPOTHUBIICHUIO Ru Ru=Run/ ym
CI[BI/IF Rs Rs = 0,58 Ryn / PYm
Cwmsarue:
TOPILIEBOM IOBEPXHOCTH (NMPU HATHYUHU

IIPUTOHKH) Rp Rp = Run/ym
MECTHOE B LHJIUHAPUYECCKUX IMAPHUPAX

(mandax) npu MmIOTHOM KacaHUU Rio Rip = 05 Run / Jm
JuamerpasibHOE C)KaTue KaTtkoB (IIpH

CBOOOJAHOM KacaHMU B KOHCTPYKLHUAX C Red Red = 0,025 Run / ym

OTPaHMYCHHOM IMOJIBHYKHOCTBIO)
PactsokeHre B HampaBiI€HUM TOJIIUHBI Rin Rih = 0,5 Run / ym

npokata t (mpu t 1o 60 Mm)

i€ Ym — KOO PUIIMEHT HaJIS)KHOCTH TI0 MaTepHaIy.

Il puwmeuanune — HopMaTuBHBIE CONPOTHUBIEHHUA MO TpeAely TeKydecTH Ryn W 1o BpeMeHHOMY
COTIPOTHBJIEHUIO Ryn ciexyer npuHUMAaTh paBHBIM MUHUMAJIBHBIM 3HAUCHHSIM TIpeJieNia TeKy4eCTH oy M BPEMEHHOTO
COTIPOTHBJICHUS Gy, YCTAHOBJICHHBIM B CTAaHAAPTAX M TEXHUYECKUX YCJIOBHSX, a MPU OIIEHKE TEXHUYECKOTO COCTOSTHUSA
AKCIUTYaTUPYEeMBIX KOHCTPYKIMH — M Ha OCHOBaHMM CTaTUCTUYECKOHW 0O0pabOTKM NaHHBIX MCHBITaHHH 00pasloB,

0TOOpaHHBIX U3 KOHCTPYKIIUH

Tabonumal.2 — KoabdunmreHTs HaaeKHOCTH 110 MaTEPHAITY JJIS CTaJIBLHOTO MIpoKaTa U Tpyo

FOCYI[apCTBeHHLIﬁ CTaHAApT UJIN TCXHUYCCKUC YCJIIOBUA HA IIPOKAT U TPY6BI HaaACKHOCTHU 110

Koadppunuent

MaTepUaity Ym

I'OCT 27772 (xpome craneit C590 m C590K) u gapyras HopMaTuUBHas 1,025
JOKYMEHTaIUs, UCIOIb3YIoIasi Mpoleypy KOHTPOJs CBOWMCTB NpokKara Io

I'OCT 27772

I'OCT 19281 g copToBOro IpokaTa C IpPENeIOM TEKYYECTH CBBIILIE 1,100

380 H/mm?, TOCT 8731 ns Tpy6

TpC6OBaHI/I$I HACTOAIINX HOPM IJId OCTAJIBHOT'O ITPOKATa U pr6

1,050

3apyOexHasi HOpMaTUBHAsl IOKYMEHTAlUs JUIsl IpoKaTa U Tpyo

1,100
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Tao6nwumal.3 — HopMatuBHBIC U pacyeTHBIC CONMPOTUBIICHUS TIPU PACTSIKEHUU, CKATHH U U3THOE
JMCTOBOTO, IMUPOKOIIOJIIOCHOTO YHHBEPCATLHOTO U (PACOHHOTO MpOoKaTa

HopmartuBnoe P 3)
conpoTHBICHHE 2) npokata, acueTHOE COHpOTI/IBJ;eHI/Ie
CraJb 110 Tommuaa H/vm2 npokara, H/mm
I'OCT 27772 npokaral), Mm
Ryn Run Ry RU
C235 Ot 2 no 8 235 360 230/225 350/345
C245 Ot 2 o 20 245 370 240/235 360/350
Cs. 20 mo 30 235 370 230/225 360/350
C255 Ot 2 5o 20 245 370 240/235 360/350
Cs. 20 10 40 235 370 230/225 360/350
C285 Or 2 5o 10 275 390 270/260 380/370
Cs. 10 10 20 265 380 260/250 370/360
C345 Ot 2 5o 20 325 470 315/310 460/450
Cs. 20 10 40 305 460 300/290 450/440
Cs. 40 o 80 285 450 280/270 440/430
Cs. 80 10 100 265 430 260/250 420/410
C345K Ot 4 no 10 345 470 335/330 460/450
C375 Ot 2 5o 20 355 490 345/340 480/465
Cs. 20 no 40 335 480 325/320 470/455
C390 Ot 4 5o 50 390 540 380/370 525/515
C440 Ot 4 1o 30 440 590 430/420 575/560
Cs. 30 o 50 410 570 400/390 555/540
C590,C590K Ot 10 nmo 40 590 685 575/560 670/650

1 3a TonmmHy GpacoHHOro MpokaTa MPUHAMAKOT TOJIIMHY MOJIKH.

2 3a HOPMATHBHOE CONPOTHBIIEHHE TPMHATHI IAPAHTHPOBAHHBIE 3HAYCHUS Mpesesa TEKyYecTH M BPEMEHHOTO
COTIPOTHBIICHHS, IPUBOIUMBIE B TOCY/IapPCTBEHHBIX CTAHAAPTAX WM TEXHHYECKHX YCIOBHIX. B Tex ciydasx, korjga oTH
3HAYEHUs NPUBEJIEHBI TOJLKO B OJ[HOM cucTeMe eauHuIL (KIrc/MM?2), HOpMaTHBHBIE cONPOTUBNIEHUS (H/MM2) BBIYMCIISIOT
YMHOKEHMEM COOTBETCTBYHOIMX BEJIM4UH Ha 9,81 ¢ okpyrieHuem 0 5 H/mm?,

% 3HaueHHs PacUETHBIX COTPOTHBIEHHI TONydEeHbl JeJeHHEM HOPMATUBHBIX COMPOTHBJICHUH HAa KOI(D(HIMEHTHI
HAJIE)KHOCTH TI0 MaTEpPHANy, ONPEJETEHHBIE B COOTBETCTBUU ¢ Tabn. [.2, u okpyrienneM no 5 H/mm% B umcnurene
NpeCTaBICHbl 3HAUCHHUS] PACUSTHBIX COMPOTHBICHHH mpokara, nmocrasisgemoro no 'OCT 27772 (kpome ctanu C590K)
WIX ApPYrod HOPMATUBHOM JOKyMEHTAalM, B KOTOPOM HCHONB3yeTCsl MpoLeaypa KOHTPOIsS CBOMCTB MHpoKaTa Io
I'OCT 27772 (yn=1,025), B 3HAMeHaTENE — paCYETHOE CONPOTHBIICHHE OCTAIBHOTO MpokaTa npH (ym=1,050).
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Ta6nuunal.4— HopmaruBHble 1 pacyeTHbIE CONPOTHUBIICHUS MPU PACTSDKEHUH, CKATHH U U3rHOe

TpyO
Hopmarusnoe Pacuetnoe

Tommuua 2) 3)

COTMPOTHUBIICHUE COIPOTHUBIICHUE

Mapka cranu I'OCT CTCHKH, 2 2

. npokata, H/mm npokata, H/mm

Ryn Run Ry Ru
BCt3xn, BCt3nc, BCr3cn | 'OCT 10705 Ho 10 225 370 215 350
BC13nc4, BCr3cn4 I'OCT 10706 4-15 245 370 235 350
20 I'OCT 8731 4-36 245 410 225 375

IIpuwmeuanue— Hopmaruele comporusieHus s 1pyo u3 cranu Mapku 0912C nmo I'OCT 8731
YCTaHABIMBAIOTCSI IO COITIALICHHUIO CTOPOH B COOTBETCTBHHU C TPEOOBAHUAMHM 3TOTO CTaHIapTa.

Taonuual.5— PacuerHble cONpOTUBIIEHUS POKAaTa CMATHIO TOPLEBOM MOBEPXHOCTH, MECTHOMY
CMSTHIO B WIMHAPUYECKUX HIAPHUPAX, IUaMETPAIbHOMY CXKATUIO KaTKOB

Pacuetnoe conporusienue, H/mm?
Bpementoe CMSTHUIO JTMaMETPAIIBHOMY CoKa-
O TOpLEBOI MECTHOMY B THIO KaTKOB (ITpU CBOOO-
H/vn2 ’ MTOBEPXHOCTH (TIPH HATUHIAPHUICCKHX AHOM KaCaHHH B KOHCT-
HaJTUIUHI mapHupax (umamndax) npu PYKUHAX C OTPAHUYCH-
NpUroHKH) Rp IUTOTHOM KacaHuu Rip HOM MOBMXKHOCTBIO) Red
360 351/343 176/171 9/9
370 361/352 180/176 9/9
380 371/362 185/181 9/9
390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14

IIpumMeuanue— B rabmune ykasansl 3Ha4YeHUS] pacyETHBIX CONPOTHUBIICHUH, BBEIYHCIEHHbBIE MO (OpMyIaM
tabn. I'l npu ym = 1,025 (B uncaurene) u ym = 1,050 (B 3HaMeHaTee).

Tao6numa .6 — PacyeTHble CONMPOTUBICHUS OTIUBOK, MOKOBOK, CTATbHBIX KAHATOB, MMyYKOB U
npsizieit TpOBOJIOK, GyHAaMEHTHBIX U U - 00pa3HbIX 00JITOB, 00JITOB BO PPUKIIMOHHBIX COSTMHEHUIX

DJIEeMEHTBI KOHCTPYKIIMH U HaNPSHKEHHOE VYcnoBHOe PacueTtnoe
COCTOSTHUE 0003Ha4YEeHHE | COMPOTUBIICHUE
OTiMBKM W3 yIIIEpOAUCTOM CTaJIM: PAcTsLKEHHE, CXKaTHe, Ry Ry =Ryn /1,3
176397 (0)
Casur Rs Rs =Ryn /2,2
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Oxonuanue mabauywt 1.6

DJIEMEHTBI KOHCTPYKIUN U HAIPSHDKEHHOE VYcioBHOE PacueTtnoe
COCTOSTHUE 0003HAYCHHE | COMPOTHBIICHUE

OTIMBKH U3 CEPOTO YyTyHa! Rt Rt = Ruwn /3

pacTsHKeHHE Re Rc = Reun /2

cKatue Re Rc = Reun /2

CIBUT Rs Rs = Riyn /4
CranbpHbIC KaHATBI Ndh Ndnh = Nun /1,6
[Tyuku U IpsiAd U3 TPOBOJIOK Ran Rah = Run /1,65
dyHaMeHTHBIC O0JITHI (pacyeTHBIC) Rba Rba = Ryn /1,25
U- oOpa3Hbie OONTHI Rou Rou= Ryn /1,18
Bricokomnpounbie 60Tl BO (PPUKIIMOHHOM COCTHHCHUH Ron Roh= Roun /1,43

Reun — TOXE, TIpH M3rHOE;

pacTsKeHHUs.

rae Rtun — HOPMATUBHOC CONPOTUBJICHUEC CCPOIr0 9yryHa IpUu PACTIKCHUU,

Nun — HOpMaTHBHOE 3HaYCHUE PA3PBIBHOTO YCHIINS JUIS KaHATA.
[Ipumeduanune— [nd KaHATOB, MYYKOB, MpAJei M OONTOB pacyeTHbIC CONPOTHBIICHUS NMPHUBEACHBI IS

Tao6nunal.7—PacueTHble CONPOTUBIEHUS OTIIMBOK U3 YIJIEPOJUCTON CTAIN

VYcinos- Pacuernsle conpoTuienns, H/MM?, OTIHBOK
HanpspxkenHnoe cocTosiHue Hoe 0003Ha- U3 YTIEPOANCTON CTaTu MapoK
YyeHue 15J1 25]1 3571 45J1
Pactsokenue, coxkaTue U U3rud Ru 150 180 210 250
Casur Rs 90 110 130 150
CMsaTHEe TOpPIEBOW IMOBEPXHOCTHU R, 230 270 320 370
(Tpy HAJIUYUH IPUTOHKHU)
CwmsTue MECTHOE B
LUIMHIPUYECKUX HIapHUpax Rip 110 130 160 180
(mandax) mpu MI0OCKOM KacaHUU
JlnameTpasibHOE CKATHE KaTKOB MPH
CBOOOTHOM KacaHuH (13 Reg 6 7 3 10
KOHCTPYKIIUSX C OTPaHHYCHHOM
MOJIBUYKHOCTBIO)

C OpraHH3aHI/Ieﬁ — COCTAaBUTECJIEM HOPM.

IIpuMeuanue— PacueTHble CONPOTUBIEHUS OTIMBOK U3 HU3KOJIETUPOBAHHOM CTalIM, IOCTABIISIEMOU 110 IPYTUM
CTaHAapTaM M TEXHHYECKUM YCIOBHAM, B TOM YHCIIE 3apy0eXKHOTO IPOU3BOJCTBA, CIEAYEeT Ha3HAYATh M0 COTTIACOBAHUIO
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Tao6nunal.8—PacuerHble cONPOTUBIEHMS OTJIMBOK U3 CEPOr0 Yyr'yHa

Vcaos- Pacuernbie conpoTuBnenus, H/MM?, OTIMBOK U3
HOE YIJIEPOAUCTON CTAJIA MapOK
HanpsixenHoe cocrosiHue 5
0003Ha-
CYU 15 CY 20 CY 25 CU 30
YeHHe
PacTskenue LeHTpaibHOE U U3THO Rt 55 65 85 100
Cxartue eHTpalbHOe U U3THO Re 160 200 230 250
CnBur Rs 40 50 65 75
CMmsATHE TOPLEBOH TMOBEPXHOCTH
P P Ry 240 300 340 370
(Ipu HAJTMYUHU TIPUTOHKH )
Tao6nunal.9—PacuerHble CONPOTUBIEHMS CBAPHBIX COCAMHEHUM
Pacuernoe
Xapakrepucruka
Caapnoe Hanpsxennoe ACUETHOLO YcnoBHoe COIIPOTHBIICHUE
COCIIMHEHUE COCTOSIHUE p 0003HaYeHHE CBapHOTO
COIIPOTHBIICHUS
COEIMHEHUSI
CrbIKOBOE Cxatue, pactspkenue u | Ilo npeaeny Rwy Rwy =Ry
u3rud  mpum  Mexa- | TeKy4ecTu
HU3UPOBAHHOMN Win
pPY4YHOH  CBapke ¢
¢usnueckum  koutpo- | 110 BpemeHHOMY Rwu Rwu =Ry
JIEM Ka4ecTBa IIBa CONPOTHBIICHUIO
Pactsokenne w m3ru6 | o npeeny Rwy Rwy=Ry/1,18
npu MEXaHU3UPO- | TEKyUeCTH
BaHHOW WA PpPYYHOH
CBapke
C,I[BI/IF Rws Rws = Rs
C yrnoBeiMu | Cpe3 (ycloBHBIIN) ITo meTasuty mBa Ruwt Rwf =Rwun /2,2
IBaMU ITo MeTaJury Rws Rws= Run/2,2
IpaHMIIbl  CIUIaB-
JICHUS

rae  Rwun — HOpMaTHBHOE CONPOTHBIICEHHE METAJIIA IIIBA IO BPEMEHHOMY COTIPOTHBIICHHIO.
Mpumeuanue—Ipu Run>590 H/mMm? cnepyer mpuauMath Ryt =Rwun/2,4

Tabnu mal. 10 - HOpMaTI/IBHLIC U PpaCYCTHBIC COIIPOTUBJICHHU MCTAJlJIa IIBOB CBAPHBIX COE€IUHEHMI

C YIJIOBBIMM IBaMH

CBapoyHble MaTepuaibl
THII DJIEKTPOIa Rwun’z rt 2

(o TOCT 9467) MapKa MPOBOJIOKH H/mm H/mm
D42, 942A Cg-08, CB-08A 410 180
346, D46A CB-08T'A, 450 200
350, 950A CB-08I"2C, CB-10I'A, ITIT-AH-8, T1IT-AH-3 490 215
360 CB-08I2C1), C-10HMA, CB-10I"2 590 240

370 CB-10XT2CMA, CB-08XH2I'MIO 685 280

385 - 835 340

D TonpKo st BOB ¢ kKaTeToM K < 8 MM B KOHCTPYKIHAX U3 CTAIM ¢ TIpeaenoM Tekydectn 440 H/mm? u 6omee.

117




CH KP 53-01:2024

Taonaumal.ll—PacderHpie cOmpOTUBIECHUS OMHOOOITOBBIX COEAMHEHUIN

PacueTHrie COIIPOTUBJICHHUA O,Z[HO6OJ'ITOBBIX COC,Z[I/IHCHI/Iﬁ

00JITHI Kjacca
Tou”Hoctu B u C

VYcnoBHOE Cpe3y u pacTsiKeHHUI0 00JITOB KJIacCOB | BBICOKOITPOUHBIX
Hanpspkennoe
0003Haue- MIPOYHOCTHU 0OJNTOB M3 CTalH
COCTOAHHE HHE MapKu 40X
56 58 88 10,9 «CEJIEKT»
Cpe3 Rbs 0,38 Rbun 0,4 Rbun 0,4 Rbun
PacTsixenue Rt 0,42 Roun | 0,4 Roun 0,4 Rbun
CwMmsaTue: R,,
OOJITHI KJ1acca Rep =| 0,6 +410 E Run
TOYHOCTH A Rb
P

Ryp = (0,6 +340 %)Ru

n

Ipumeuanus

Rbun > Run

1 3rauenns Rps 1 Ryt s 601ToB Kiaccos mpouHocTH 8.8 1 10.9 u u3 cramm 40X «celeKkT» oTHOCATCS K Oonram 6e3
MOKPHITHS (HAIIpUMEp, IMHKOBAHUSA, ATIOMUHUPOBAHNS) U 0e3 yueTa pa3ylpoYHeHHs BCICICTBIE HarpeBa.

2 3uauenue Rp s OOATOB Kiacca MPOYHOCTH 5.8 yka3aHO MPU YCIOBHH JIOTOJHHUTEIBHOIO MOCICAYIOIIEro
oTmycka npu temmneparype 650°C.

3 3uauenue Ry, MOKA3aHO JUIS COEMMHAEMBIX JIEMEHTOB U3 CTald ¢ NIpenenoM Tekydectd no 400 H/mm? u mpu

Tao6nuunal.12 — HopmaruBHble CONPOTUBIEHUS CTaaM OOJTOB M pacyeTHbIE CONPOTUBICHUS
0THOGOTOBBIX COENMHEHH I Cpe3y U pacTskeHuto, H/mm?

Kiacc mpounocTu 601TOB Rbun Rbyn Rbs Rt
5,6 500 300 190 210

5,8 520 420 210 210

8,8 830 660 330 415

10,9 1040 940 415 520

[Tpumeuanue— 3HaUCHHUs PACUSTHBIX CONPOTUBIICHUH, yKa3aHHbIC B TaOJHIE, BEIYKCICHBI 110 (GopMyram
tabn. I'.11 ¢ oxpyrinenuem 1o 5 H/mm?,

Tabnu mal. 13 — Pacuernsbie COIIPOTUBJICHUA CMATHIO 3JICMCHTOB, COCIUHACMbBIX Oonramu
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PacueTHbIe conpoTHBIeHHs Rpp, H/MM?Z, cMATHIO
BpemeHHOEe CONPOTUBIICHUE CTaIN AJIEMEHTOB, COSIMHSIEMBIX O0ITaMHU
COETMHSAEMBIX 31eMeHTOB Run, H/MM? KJIACCOB TOYHOCTHU B 1
KJIacca TOYHOCTH A C

360 475 430

365 485 440

370 495 450

380 515 465

390 535 485

400 560 505

430 625 565

440 650 585

450 675 605

460 695 625

470 720 645

480 745 670

490 770 690

500 800 715
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Oxonuanue mabauyol 113

PacueTHble conpoTusiaenus Rop, H/MMZ, cMsaTuio
BpemenHoe conpoTuBieHNE CTAIN
COCTHHSEMBIX SIeMEHTOB Run, H/MM? 3JIEMEHTOB, COEIMHSIEMbIX O0ITaMu
’ KJj1acca TOYHOCTH A | kaccoB TouHocTu B u C
510 825 735
520 850 760
530 875 780
540 905 805
570 990 880
590 1045 930

[Ipumedanue— 3HaUeHHUS PAaCUCTHBIX CONPOTUBIICHUH, yKa3aHHBIE B TaOJUIIE, BEIYUCICHBI 110 (opMyrnam
Tabu. I'.11 HacTOAMIMX HOPM ¢ OKpyTeHHeM 10 5 H/mm?,

Tab6nunal.l4— PacueTHple CONPOTUBICHUS PACTHKEHUIO (DYHIAMEHTHBIX OOJITOB

Homunanbeub1i PacueTHble conpoTuaenus Ry, H/MM?, 60/1TOB U3 CTaIl MapoK

JMaMeTp o 'OCT 535Y o FOCT 192819

00JITOB, MM Ct3nc4, Ct3nc2, Cr3cn4, Ct3cn2 091'2C-4, 0912C-6
12,16,20 195 260
24,30 190 245
36 190 245
42,48,56 180 230
64,72,80 180 230
90,100 180 210
110,125,140 165 210

) PacueTHble compoTHBIECHHS GONTOB M3 APYTMX MAapoOK CTaneil cieayeT BBIYHMCISTH II0
dbopmynam Tabi. I'.6.

IIpumeuanus

1 Crans o I'OCT 535 momxHa mocTaBiIATECS 10 1-if rpyme.

2 3Ha4yeHHs pACUETHBIX CONPOTHUBICHHUN Rp, yKkazaHHbIe B TaOmnuile, BBIYHCICHBI M0 (opMmyiaaMm Tabm. 1.6
HACTOSLIMX HOPM C OKpYyTJieHHeM 10 5 H/mm?,

T a6 nxwuua .15 - HopMaTuBHElE W pacyeTHBIE CONpPOTHBIEHHS, H/MM?, pacTSKEHMIO
BbICOKONPOYHBIX 001TOB 110 'OCT 22356 u3 cranu mapku 40X «cenexkr»

HomuHanpHBIN 1MaMeTp pe3bObl, MM Rbun Rbh
16, (18) 20, (22), 24, (27) 1100 770

30 950 665

36 750 525

42 650 455

48 600 420

IIpumeuanus

1 HopmaTtuBHOE CONPOTHBIEHHE CTanu OONTOB Rpun M3 APYrMX MapoK cTajleidl ciemyeT NpUHUMAaTh 10
I'OCT 22356.

2 Pa3mepsl, 3aKIIIOUEHHBIE B CKOOKH, PEKOMEH/IYETCsI IPUMEHSITh 110 COTJIACOBAHUIO C 3aKa3YUKOM.

3 3HayeHUs pPaCUCTHBIX CONPOTUBICHUH Rpn, yKka3zaHHbIE B TaOmuIe, BBIYMCICHH N0 ¢opmymnam Tabm. I.6
HACTOSANIMX HOPM C OKpyTJieHHeM 10 5 H/mMm2.
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Taonumnal.l6 —Ilnomanu ceueHuss OOITOB

d, MM 16 | (18] 20 | (22 | 24 | (27) | 30 36 42 48
Ap,cm® | 201 | 254 314 | 380 | 452 | 572 | 7,06 | 10,17 | 13,85 | 18,09
Aon,cM® | 157 | 192 | 245 | 303 | 353 | 459 | 561 | 816 | 1120 | 14,72

IIpumeuanus
1 ITnomann cedeHust 00ITOB AHaMeTpoM cBhImIe 48 MM cienyer npuauMaTh 1o [OCT 24379.1.

2 Pa3mepbl, 3aKIIOYCHHBIE B CKOOKH, PEKOMEHJYETCS MPHUMEHATh B KOHCTPYKIHMSX IO COTJIACOBAHHUIO C
3aKa34uKoM, kpome omop BJI m OPY.
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Ko3¢pdunuents! ycaoBuii padoTsl

Taonwumal.l — KoabdunueHTs! yciioBuii paboThI V¢

CH KP 53-01:2024

DneMeHTbl KOHCTPYKIUI

Koaddunment ycinoBuii paboThl Ye

1 CrmomrHbie GajKu M CKaTble 3JIEMEHTHI (hepM
HEPEKPHITUI ITPU BECE NEPEKPHITUH, PABHOM HIIH
OoJbIIIeM BPEMEHHOM Harpy3Ku

0,9

2 CriotrHple OAJIKM MPU pacyeTe Ha OOIIyIo
yCTOHMUUBOCTB Ipu @b < 1,0

0,95

3 banku, Hecymiue CTaTHUECKYIO HArpys3Ky, Hpu
pacuere Ha MPOYHOCTH:

a) C MPOKATHBIMU U COCTABHBIMH CBapHBIMHU
CCUCHMSIMH, a TaKKe COCTaBHbIe Oaykw,
BBITIOJTHCHHBIC Ha Oonrax (kpome
BBICOKOITPOYHBIX )

0) 6anku 1o 1.1 (3a UCKIIFOYEHHEM OaJTOK Ha
BBICOKOITPOYHBIX 00JITAX)

1,1

0,95

4 KosioHHBI OIIOp BOAOHANIOPHBIX OallieH

0,95

5 KosioHHBI, HeCylIMe CTAaTUYECKYIO Harpysky,
IIpH pacyeTe Ha MPOYHOCTD:

a) C  TpPOKATHBIMHM, CBapHbBIMM |
COCTaBHBIMHM Ha OonTax (KpoMme COeJIMHEHHUH Ha
BBICOKOITPOYHBIX 00JITaX) CEUCHUSIMU,

0) komoHHBI TO TM.4 (32 HCKIIOYECHUEM
KOJIOHH Ha BBICOKONPOYHBIX 00JITAX)

1,1

1,045

6 Cxatble ay1eMeHThl (bepM (KpoMe 3aMKHYTBIX
TpyOuaThIX  CeueHWil) Tmpu  pacuere Ha
YCTOMYHUBOCTH

0,95

7 CxaTble OCHOBHBIE DJJIEMEHTHI PELIETKU
CBapHbIX (GepM (KpoMe OIOPHBIX) COCTaBHOI'O
TaBPOBOI'O0 CEUYEHHsI U3 YTOJIKOB NpPH T'MOKOCTH
> 60

0,8

8  PacraHyThle  2J€MEHTBI B CBapHBIX
CTEP/KHEBBIX  KOHCTPYKLHAX IOKPBITHM H
[IEPEKPBITHI

0,95

9 OnemeHThl ¢epM, HECYIIHUX CTaTHYECKYIO
HarpysKy, IIpy pacyeTe Ha IPOYHOCTb!

a) CXKaTble DJJIEMEHTbl CBapHbIX WIIHU
00JITOBBIX (KpOME KOHCTPYKIIMI Ha BBICOKOIIPOY
HBIX 00J1Tax) QepM nepeKpbITHii 1o 1. 1

0) cxaTble dIIEMEHTHI pemeTku (mo 1m.7) B
O0ONTOBBIX (epMax U3 CTAM C MPEaeTIoM
TekydecTu 10 440 H/vm?

B) PpAacTSHYTble M C)KaTble DJIEMEHTHI
00ATOBBIX ¢epM U3 CTald C MpeneinoM
Texydectn 110 440 H/vm?

I) pacTSHYThIE AJIEMEHTHl C NPOKATHBIMU
WJIM CBapHBIMU CEYEHUSIMU

0,945

0,84

1,05

1,05
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Oxonuanue maobauywt /.1

DJIEMEHTHI KOHCTPYKIUH

Koaddurment ycmoBuii paboTsl yc

10 3arsokkm, TATH, OTTSDKKM, IIOJBECKH,
BBITIOJITHCHHBIC U3 MPOKATHOW CTaJIN

0,9

11 Coxatpie 3JIEMEHTBI pelIeTKr
MIPOCTPAHCTBEHHBIX PEIIeTYATHIX KOHCTPYKIIHIA
u3 OJIMHOYHBIX  PABHOIOJIOYHBIX WU
HEPABHOIOJIOYHBIX (TIPUKPEIUISIEMBIX OOJbIICH
TMTOJIKO# ) YTOJIKOB:

a) TPHUKPEIUIIEMBbIX HEMOCPEICTBEHHO K
rosicaM OJIHOM IMOJIKOW CBapHBIMM IIBAaMH WJIH
IByMsl Wil Oosee OoiTaMu, MOCTABICHHBIMH
BJIOJIb YTOJIKA:

pPacKOChl KPECTOBOW PEILIETKH, a TaKxKe
pacropku TPEYroJbHOM WM IOJTYPaCKOCHON
PEIIETKH C COBMEUICHHBIMU B CMEXKHBIX TPaHIX
y3J1aMu;

packochl KpPECTOBOM WM TPEYroJIbHOM
pEelIeTKH C HECOBMEIICHHBIMHU y3JIaMH, a
TaKkxe MOJTypacKOCHOU pelieTku c
COBMEIIIEHHBIMH B CMEXHBIX TPAHSIX y3JIaMH,

0) mpUKperUIsieMble HEMOCPEACTBEHHO K
rmosicaM OJIHOU TIOJIKOHM, OJJHUM 0O0JITOM (Kpome
yKa3zaHHBIX B 1.11,B), a Takxke MpUKpeIisieMble
yepe3 hacoHKy;

B) MPU CIOKHOM MEPEKPECTHOM PEeIIeTKE ¢
OJIHOOOJITOBBIMHU COETMHEHUSIMHU

0,9

0,8

0,75

0,7

12 CxaTple eMeHThl U3 OJIMHOYHBIX YTOJIKOB,
MPUKPEIIIEMbIE  OJTHOM MOJIKON  (JIy1st
HEPaBHOIOJIOYHBIX YI'OJIKOB TOJBKO MEHBIIEH
MOJIKOM) 32  HUCKIIOYEHHEM  DJIEMEHTOB
KOHCTPYKUHUW, yKa3aHHbIX B M.11, U miuockux
dbepM U3 OAMHOYHBIX YIOJKOB, a TaKke
packocoB TPEYrOJIbHOU peleTKn
MPOCTPAHCTBEHHBIX KOHCTPYKITUH c
COBMEIICHHBIMU B CMEXHBIX TPAHIX Y3JIaMH,
MPUKPEIUIIEMBIX K TI0siICaM CBapHBIMU ITBAMHU
60 AByMs U Oojee 00ITaMu, MOCTaBICHHBIMU
BJIOJIb YTOJIKA

0,75

OnopHble IUIMTHI W3 CTald C HpeaesioM
TekydectH g0 285  H/mMM?  Hecymme
CTaTUYECKYIO Harpy3Ky, TOJIIIMHOM:

a) 10 40 MM

0) coimie 40 10 60 MM

B) cBbIre 60 1o 80 MM

1,2

1,15

1,1

Ilpumeuvanus

1 B ciydasix, He OTOBOPCHHBIX B HACTOSIIEH Ta0IHUIIE, CIIeayeT MPpUHUMATh y¢ = 1,0.
2 Koadhduuuenrsl yciioBuit pabothl yc < 1 mpu pacyere 0JHOBPEMEHHO YUHMTHIBATh HE CJIEIyeT.
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Tabdnunall.2 — Kodpounuents! ycaoBuit paboThl COSAMHEHUS b

Koadduuuent ycnopuii

XapakTepucTUKa COeIMHEHUS
paboThl COETMHEHUS Vb

1 MHoro601TOBOE B pacderax Ha Cpe3 ¥ CMATHE IIpH 00JITax: 1,0
KJ1acca TOYHOCTH A

kinaccoB TOYHOCTH B u C, BBICOKONPOYHBIX C HEPErYIUPYEMBIM 0,9
HATSHKEHUEM

2 OgHO00ITOBOE M MHOTOOOJTOBOE B pacyeTe Ha cMATHE pu @ = [,5d u
b = 2d B snmemeHTax KOHCTPYKLIMH W3 CTajdH C IMPEICIOM TEKYYECTH,

H/mm?:
1o 285 0,8
cB. 285 o 380 0,75

O0o3HaueHwus1, puHATHIE B Ta0. J1.2

a — PacCTOsIHUE B0 YCHIIMS OT Kpasi 3JIEMEHTa JI0 IIEHTpa OIKalIero oTBepCTus;

b — To xe, MeXIy HEHTPaMH OTBEPCTHH;

d — muameTp OTBepCTHUS At OONTA;

Ipumeuanus

1 KoaddumenTs!, ycTaHOBICHHBIE B 1103. 1 U 2, CIIeyeT yYUTHIBATh OJJHOBPEMEHHO.

2 Tlpu 3HaYSHUAX PACCTOSIHUE @ U D, MPOMEKYTOUHBIX MEXKAY YKa3aHHBIMHE B 1103. 2 U B Ta01.30, koaddumeHt pp
CIeAyeT ONpeneATh JUHEHWHON MHTEPHOJIALHe

Koappuument ycinoBuii paéoTsl AJ1s1 paCTAHYTOI0 OJMHOYHOI0 YT0JIKA, IPUKPENJIsieMOoro
OXHO¥ MMOJIKOM 00JTAMMU

Koadduuuent ycnosuii paboThl y. MpU pacueTe Ha MPOYHOCTh ceyeHHi mo ¢opmyie (2) B
MeCTax KpPEIUICHUsI AJIIEMEHTOB W3 OJWHOYHBIX YTOJIKOB, MPUKPEIUISIEMBIX OJHOW IOJIKOM Oontamm,
MOCTABJICHHBIMA B OJUH pSA, NMPH PACCTOSHUSAX BIOJIb YCWJIMS OT Kpas DJeMEHTa N0 IEHTpa
ommkaiirero otBepetust a > 1,5 d u Mexay nentpamu otBepetii b > 2 d (3mecs d - amamerp
oTBepCTHS JUIst 6ONTa) C TIpeenoM Tekydectn 10 380 H/mm? cienyer onpenensaTs o gopmyoie:

?/c:al%"'az (1)

rac An— ImIomajab CCUCHUA YTOJIKa HETTO,
An — miomanab 494acTu CCUCHHUA HpHerHHHCMOﬁ INOJIKHM YTOJIKa MCKAY KpacM OTBCPCTUA U

epom;

o1 ¥ o2 — K0 (OUITUEeHTHI, onpenenseMbie mo Tadur. J[.3 mpu pacCTOSHHUSIX OT OCH yCTaHOBKH
0onToB 10 00yIIKa yroyika He menee 0,50 u 1o mepa He menee 1,2d (3mech b — mMpuHa MONKK yrojka,
d — nuametp oTBepCTHs A OOIITA).

[lpu BbumcaeHnU 3HaueHHH An, Ani ¥ d CIeqyeT y4YHTHIBaTh MOJOXKHUTEIBHBIA JOIyCK Ha
auamerp orBepctus d.

Jnst 0THOOONTOBBIX COSTMHEHUH P PACCTOSHUM BJOJIb YCHIIHMS OT Kpas JIeMEHTa JI0 LEHTPa
oonrta 2d > a > 1,35d koaddumment ycnosuit paboTsl y. B opmyne (2) ciemyer onpenensTh Mo

dbopmyre:
v. = p|L74 % + 0,05 (11.2)

rne f=lnpua=2d; f=085nmpu a=15dua=0,65 npu a=1,35d.

Koaddurmentst ycaoBuit paboTh

V¢, YCTAHOBIICHHBIC B HACTOSIIEM MPHIOXKEHWH W B 1mo3. 5 Tabn. J[.1, omHOBpeMEHHO He
YYUTBHIBAIOTCSI.
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Taonwuma /.3 — KoadbdummenTsr a1 u o

3HaueHUs 01 U 02 IPU KOJIMYECTBE OOITOB B PsIy

Koadduruent 5 3 4 5
o1 1,82 1,49 1,20 0,87
o2 0,195 0,37 0,48 0,61
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Ipunoxenune E
Koxdppunuenrts @b 17151 pacuera 6aj10K HA YCTOMYMBOCTH

E.1 Jlns OGasiok ABYTaBPOBOI'O CEUEHHUS C ABYMSI OCSIMH CUMMETPUU JJIsl ONpPEICICHUS
kod(durmenta @n HeOOXOAMMO BEIYUCITUTH KOADGHUIIHEHT @1 TI0 popmyIie:
2
Jy(h] E
y
e i E.1)
U0 ) R

X ef y
r7ie 3HAYCHHS \y ciienyeT npuHuMaTh 1o tadmn. E.1 u E.2

Tab6nwumakE.l —3nauenus y

KOJ‘II/I‘IGCTBOUL’»a Bu HarpysKi B Harpy- dopMyJIbl JUIs Y TIPU 3HAYCHHSIX O
Kperierin nposiete skeHHl | 0,1 <o <40 40 < 0. < 400
CKaTOro Tosica
nosic
B IPOJICTE
Bes3 Cocpenmorouen- | Bepxumii | w=1,75+0,09a | w=3,3+0,0530-4,510%q2
3aKpETUICHHUHA Hasi Huxani w =5,05+ 0,09a w=06,6+0,053a-4,5 1072
PaBHOMEpHO Bepxamii w=1,6+0,08a w=23,15+0,04a - 2,7 1002
pacripeieieHHas
Huoxawuit w=3,8+0,080 w=5,35+0,04a - 2,7 1002
JIBa u Gouee, JTro6ast JTro60it w=225+0,07a | w=3,6+0,040-3,5 10 02
JeTISIIIIX
poJIeT Ha
paBHBIE YaCTH
Opno B cepe- | CocpenorouenHas | JIro6oii w =175y w=1,75y1
TIHE B CepeMHe
Cocpenorouennas | Bepxuuit w=1,14yn w =114y
B UETBEPTHU
Hwxauit v =16y w =1,6y1
PaBHOMEpHO pac- | Bepxuuit w=1,14yn w =114y
npeieeHHast
Hwxuauit v =13y1 w =13y

11 puMe4dYaHHUC— 3HaueHue WY1 CJICAYCT IPUHUMATL PABHBIM  IIPU IBYX U Ooiee 3aKPCIVICHUAX CIKATOIO IosICa B
IMPOJICTEC.

TaonuunaE.2 — KoapduuuenTs! y a1 KeCTKO 3ajieTaHHbIX KOHCOJIEH JIBYyTaBPOBOI'O CEYEHUS C
JBYMsI OCSIMU CUMMETPUU

Bun Harpysku Harpy»eHHb1i1 DopmyJrel PO TIpH OTCYTCTBHN
o 3aKpeIUIeHUH CKaToro mnosica u npu
3HAYCHHSX O
4<a<28 28 <0 <100
CocpenoroueHHasi Ha KOHIE KOHCOJIH Bepxuuii yv=1,0+0,16a v =4,0+ 0,050
Hwxunii v =6,2+0,08a vy =7,0+0,050

IIpumeyanue— Ilpu HanuuuK 3aKpernieHUN CKATOTO MOSICA B TOPU3OHTAIBHOM MJIOCKOCTH HA KOHIIE WJIU 10 JJIMHE
KOHCOMH KO3()(UITMEHTH y cIeIyeT ONmpeAesaTh KaK Uil KOHCOMM 0e3 3aKpervIeHHi, KpoMe Cirydas COCpPeIOTOYEeHHOMH
Harpy3Kkd, MPWIOKEHHOH K BEPXHEMY TOSACY Ha KOHIIE KOHCOJH, MpU KoTopoM Yy = 1,75y (3HadueHHWe 1 ClemyeT
MIPUHUMATH COTIACHO puMed. Tadu. E.1).
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B 3aBHCHMOCTH OT XapaKTepa Harpy3kd W TapamMeTpa 0, KOTOPBIH JTOJDKEH BBIYHCIATHCS IO
dbopmynam:
a) JUIsl IPOKATHBIX JIBYTABPOB
I 2
a =154 Jifle (E.2)
J,Uh
rae lef — pacueTHast ;yIMHA OANKY WM KOHCOJIHU;
h — mosHas BeICOTa CEYEHHS,;
Jt — MOMEHT MHEPLIUU CEUCHUS TIPU KPYUCHUH;
0) 111 CBapHBIX IBYTaBPOB, COCTABICHHBIX U3 TPEX JIUCTOB, & TAKXKE IS ABYTaBPOBBIX OAJIOK C
MOSICHBIMU COSJIMHEHUSIMH Ha BBICOKOITPOYHBIX 00JITaX
Ief t1 i a-t3

1+
hb, bftl3

a=8

(E.3)

rzie 0003HaYeHO:

IUISL CBAPHBIX JIBYTaBPOB:

{ — TOJIIMHA CTEHKH;

bf 1 {1 — mMpHHA U TONIIMHA T0sica OAJIKH;

h — paccTosiHue MEKIy OCSIMU TIOSICOB,;

a — pa3mep, pasusiii 0,5h;

JUIS IBYTaBPOBBIX OAJIOK C MOSICHBIMU COETMHEHUSIMU Ha BHICOKOIIPOUYHBIX OOJTAX:

t — cyMMa TONIIUH CTEHKH W BEPTUKAJIbHBIX MOSCHBIX YTOJIKOB;

bf— mmpuHa JUCTOB Mosica;

t1 — cymMMa TOJIIIMH JINCTOB MOSCA ¥ TOPH3OHTAIEHOW TIOJIKH MOSICHOTO YTOJIKA;

h - paccrosiHuEe MEX/Ty OCSMH MAKeTa MOSICHBIX JIMCTOB;

a — MHUPUHA BEPTHUKAIBLHOW IOJIKM TMOSICHOTO YTOJKa 32 BBYETOM TOJIIIUHBI TOPH30HTATEHON
MIOJIKH.

3nauenue ko3 duienta gp B popmyne (30) HeoOX0TUMO MPUHUMATD:

npu @1 < 0,85 @b = ¢1; ipu @1 > 0,85 ¢p = 0,68 + 0,21¢1, HO He Gonee 1,0.

E.2 JIns 6anok 1ByTaBpOBOIO CEUEHUs C OJHOM ocbio cuMMeTpuu (puc. E.1) ans onpenenenus
Kod(duImeHTa ¢p He0OX0JUMO BBIYMCIUTH KO3IPPUIMEHTHI @1 U @2 IO (HOpMyJIaM:

J, 2hh E

=y L1 = E.4
) l//JX Y (E.4)

_ Jy2nh, E ES5)
(02_1//\] 2 R .

X ef y
rne  hi— paccrosiHEE OT IEHTpa TSHKECTH CEYSHUS 10 OcH 00Jiee Pa3BUTOrO MOsCa,
h2 — To e, 10 OcK MeHee pa3BUTOTO MOsICa;
lef — mMmeeT To ke 3HaueHue, uTo u B popmyie (E.2);
W — KOO PUIHMEHT, BEIUUCIIAEMBIN TIO hopMyIie:

W:D(B+\/Bz+C) (E.6)

Koadduuuents: D, B u C cnenyet onpenensats no tadbn.E.3 u E.4.
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Pucynoxk E.1 — CxeMa qByTaBpOBOTO CEUCHHUsI C OJHOM OChIO CHMMETPHH IPU U3THOE.

Tao6numnakE.3 - Kosdpdumuentst D u C

Koapdurmment C npu ceueHnu
Bun Harpysku D nBy;zzago;OM TaBpoBom N = 1
CocpenoroueHHas B cepeIMHe MpoJieTa 3,265 0,330u 0,0826a
PaBHOMEpPHO pacpeneneHHas 2,247 0,481pn 0,1202a
YuCThIN U3ruod 4,315 0,101 0,0253a

O06o03HaueHMs, TpUHATHIE B Ta01. E.3:

)2
n= L ; L =n(1-n)(9,87+0), rne a; = 0,385 —Jt (Jl * JZ) et
Ji+J, J.J, h

31€Ch \]1 u \]2 — MOMCHTBI MHEPUHU COOTBETCTBEHHO OOJIBIIIEr0 W MEHBIIETr0 IOSICOB OTHOCHUTEILHO OCH CUMMCTpUUN
CCUCHUA,

o — craenyer omnpeneniatb no ¢opmyne (E.2), B KOTOpOH MOMEHT WHEPIMH CEUYEHHs] TpPU KPyueHUH

J, =§Zhitf,

rae bi v ti— COOTBETCTBEHHO MIMPHHA U TOJIIIMHA JUCTOB, 00pa3yromux ceyenue; 6 = 1,25 — Jyis IByTaBpOBOTO CEUEHHUS
C 071HO# ochio cummeTpun; 0 = 1,20 — 17151 TABPOBOTO CEUCHUS

Tao6nunakE.4—-Kospdpuuuent B

Cxema ceueHus 1 MECTO Koaddumment B mpu Harpyske
NIPUJIOKEHUS HATPYy3KHU COCPEIOTOYEHHOM B PaBHOMEPHO BBI3BIBAIOIIEH YUCTBIN
cepeJIMHe MpoJieTa pacnpe/ieIeHHOU n3rud
T A
P H p
!
T + 5-1 p-1 p
1 |
| i 1-6 1-p -B
R
Il z - p
O6o3HaueHus, MpUHATHIE B Ta0I.E.4:
0=n+0,734p; u = n + 1,1458;
) B o)
£ =40,47-0,035 = | 1+—=-0,072| = (2n-1)
h h h
rae by — mmpuna 6oiiee pa3BUTOrO Mosica OaKH;
N — 0003HaYEHKE TO K€, YTO U B Ta0I.E.3
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Jlnst neyTaBpoBbIX ceuenuid mpu 0,9 < n < 1,0 ko3P dULIUEHTHI cleayeT OoNnpeaeisaTh TMHEHHON
UHTEPIOJSIIACH MEXIy 3HaYCHUSMH, MOTydeHHbIMH TI0 dopmyse (E.6) mist qByTaBpOBBIX CEYCHUI
npu N = 0,9 u 111 TaBpoBBIX npu N = 1.

JIy1st TaBpOBOI'O CEYEHUS MIPU COCPEIOTOUECHHON MIIM PABHOMEPHO PACIIPEIECIICHHON HAarpy3ke u
a <40 korddunments! y cienyer ymHoxartb Ha (0,8 + 0,004 o).

[pu n > 0,7 u 5<le/b<25 3nauenue koadduireHTa g2 HEOOXOAUMO YMEHBIIUTD YMHOKCHUEM
Ha (1,025 - 0,015 lef /b2) m mpunuMath npu 3ToM He Gosee 0,95.

3nauenus lef/b2 > 25 B Gankax ¢ MeHee pa3BUTBHIM CXKATHIM TIOSICOM HE JIOMYCKAIOTCS. 3HAUCHHS
ko3 urmeHToB ¢y B hopmyie (30) HeoOxoaumo mpuHUMATh 110 Tab.E.5, HO HE Ooee 1,0.

Tao6numakE.5 — Koapdurnuent ¢p

KoadduumeHTs! @p pu c:KaTOM 1osice
3HavueHHE P2
0oJjiee pa3BUTOM MEHEE pa3BUTOM
92 < 0,85 ¢b = @1 Pb = @2
n 1-n
¢2>0,85 Py = ¢1{0,21+0'68X(¢T+¢_H b= 0,68 +0,21¢2
1 2

E.3 Jlnsa 6anok mBeIepHOro cedeHus: Ko3(pPUUUEHT ¢y cleqyeT OnpelnesaTh Kak Juisd 0alok
CUMMETPUYHOI'O IByTaBPOBOT'O CEUEHUs]; IPU 3TOM 3HAUEHHsSI 0. HEOOXOUMO BBIYMCIATH IO (opmyIie
(E.2), a BeIuMCIIEHHBIE 3HaUEHUS Q1 YMHOXaTh Ha 0,7.

3nauenus Jx, Jy u Ji, B popmynax (E.1) u (E.2) cnegyer npuHuMaTh A MIBEJUIEpa.

KOI)(l)(l)I/IIII/IeHTI)I AJIs pacueTa HaA MPOYHOCTD JIEMEHTOB CTAJIbHBIX KOHCprKHI/Iﬁ C
YueToM pasBUTHUA TVIACTHYCCKUX )qu)OpMaIII/Iﬁ

Ta6nwuiaE.6—Koaddurmentst ¢(Cy), Cy, N

Ty c i 3Hauenus KodpGuIreHToB
CEUYCHUS NOM CCHEHIT A, c(cx) Cy n mpu My = 0%)
Y 4 y 0,25 1,19
T | 0,5 1,12
1 "4;_,7 T | 1,0 1,07 | 1,47 1,5
y A&y 20 | 1,04
T4 05 1,40
5 x—f —x 1,0 1,28 20
~ y 0,54, 2,0 1,18
1 A, 0,25 119 | 1,07
| 05 112 | 112
3 .y ' | 1,0 1,07 | 1,19 1,5
B 2,0 1,04 | 1,26
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Ty A, 3navyeHus KodpPpuurueHToB
CxeMa ceueHus — 1
CCUCHHMS A, c(cx) Cy n mpu My = 0")
4 05 140 | 1,12
x—-— x 1,0 1,28 | 1,20
4 S 2,0
02547 |y 0,54 , 2,0 1,18 1,31
a) |y 6) (¥ 1,47 a) 2,0
2 ] 6) 3,0
5 x— A —x x —l— x 1,47 )3,
| ¥y ¥y
‘.-I .r 0125 1,04
“ 0,5 1,07
6 S — & 1,0 1,47 1,12 3,0
0,547, s 0.54 20 1,19
¥
7 H@* X - 1,26 1,26 15
'y
a) ) A, 9 |y
X — X _‘_
X X
. l -. 3,0
) v - 1,47 8) 3,
8 y A 0 1,60 5) 1.0
.t-—:l-l: — X
X— — X
-‘-
a) | 0) |y 0,5 1,07 a) 3,0
Y. 4 : 1,0 1,12 6) 1,0
9 ,F-J—-—-.Y x——}-- X 160 [119
| 2,0
ly 054, |r>4,

D) IIpu My # 0 n = 1,5, 3a uCKITIIOYeHNEM CEYeHHUH THma S5, a, s KOTOporo # = 2 u tumna 5, 6, AJi1 KOTOpOro

n=3.

IIpumedanue— [pu onpeneneHnn Ko3PpOUIMEHTOB I TPOMEXYTOUHBIX 3HAUCHUH At /Ay JOMyCKaeTCst

JIMHEHAS HUHTCPIIOJIANA
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Tao6numaX.1 — Koapbunuenr 5

Hpuiaoxenne 7K

Kosdpuunentol Bausinus (popMbl cedeHUs #

3HaueHus ] Ipu

Tun A 0<A<S5S
ceue- CxeMma ceueHus — 5<
HUS A 0<m<5 5<m<20 01=ms= m<
5
20
- - -
1 _ S_gf;éé;.._ - 1,0 1,0 1,0
b J
2 %ﬁ[ £ n2s ; 0,85 0,85 0,85
3 é_{ - 0,75+0,02 1 0,75+0,02 1 0,85
—i (1,35-0,05m)-
4 é “] -0,01(5-m) 4 11 11
(1,45-0,05m)-
X 0,25 0.01(5-m) 7 1,2 1,2
(1,75-0,1m)-
5 ‘ 0,5 0,025-m) 7 1,25 1,25
.l" —
(1,90-0,1m)- 7
> — -
>1,0 0,026.m) 7 1,4-0,02 1,3
a1
6 - | 75[1-03(5- m)F 15 15
a a a
7 . s [1— o,sﬂ s [1— 0'8F1 s [1— o,sﬂ
(0,75+0,05m)+
0,25 +0,01(5-m) A 10 10
(0,5+0,1m)+
— 1 1
4 ¢ L~ 05 +0,02(5-m) A 0 0
8 wa, ;i
(0,25+0,15m)+
> .
=01 40.036-m) 7 Lo H0
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3HaueHus y Ipu
Tun A, 0<A<5 A>5
ceue- CxeMa ceueHUst A_ 01<m< 5<
HUS w 0<m<s 5<m<20 - m<
5
20
1,25-0,05m)-
U, +  m ¢ (1,25-0,05m)- 1 1
. MY aad _gj %> 0016m) 7 0 0
i (1,5-0,1m)-
A >1.0 — 1,0 1,0
’ =5 -0,02(5-m) 1
P 4 o . 0,5 1,4 1,4 11,435+ 1,4
~ asa,, r___".L -0.01-(5-m) 1 '
10 ;;;l : ! 1,0 | 1,6-0,01-(5-m) A 1,6 0,05m 1,6
= — 1,3+
arsly - _ !
2,0 1,8-0,02(5-m) A 1,8 0,1m 1,8
Ay 4. 1,45+
_ ;._L‘*‘ 'W:I 0,5 1,45+0,04m 1,65 0,04m 1,65
i hasa, 1,8+
454, )
1 cﬂ,;, ﬁ,_;‘”"f +— 1,0 1,8+0,12m 2,4 0.12m 2,4
w_ I~ . T - 1,5 2,0+-0,25m+0,1 1 - - -
w L —
20| 3,0+-0,25m+0,11 - - -

IIpumeuanus

YUYHUTBIBATD.

s3HayeHusAX Ar/ Aw.

1 Jlnst TMIOB ceveHuii 5-7 mpu mojcueTe 3HadeHuit As /Ay TUIOIIAAb BEPTUKAIBHEIX 3JIEMEHTOB IMOJOK HE CIEAYET

2 Jlnst TUIIOB ceueHWH 6-7 3HAYEHHUS #5 CIeAyeT NPUHHMATh PaBHBIMM 3HAYCHHMAM # U THMA 5 MPU TeX XKe

TaonuunaXK.2 - KoappuuneHTs! pe A7 NpOBEPKH yCTONYMBOCTH BHELIEHTPEHHOCKATHIX (CKaTO-
M3ru0aemMpIX) CIJIOUIHOCTEHYAThIX CTEp)KHEH B IUIOCKOCTH JIeHCTBHS MOMEHTa, COBNAJaroUIei ¢

IJIOCKOCTHEIO CHUMMETPUU

YcnoBHas Koadduimentsr @e mpu mpuBEIEHHOM OTHOCUTEIBHOM SKCIICHTPUCUTETE Mef
T'HOKOCTh
7= ﬂ\/ﬁ 01|025(05(|075|10|125|15|175|20|25|30]|35]40
0,5 967 | 922 | 850 | 782 | 722 | 669 | 620 | 577 | 538 | 469 | 417 | 370 | 337
1,0 925 | 854 | 778 | 711 | 653 | 600 | 563 | 520 | 484 | 427 | 382 | 341 | 307
15 875 | 804 | 716 | 647 | 593 | 548 | 507 | 470 | 439 | 388 | 347 | 312 | 283
2,0 813 | 742 | 653 | 587 | 536 | 496 | 457 | 425 | 397 | 352 | 315 | 286 | 260
2,5 742 | 672 | 587 | 526 | 480 | 442 | 410 | 383 | 357 | 317 | 287 | 262 | 238
3,0 667 | 597 | 520 | 465 | 425 | 395 | 365 | 342 | 320 | 287 | 260 | 238 | 217
3,5 587 | 522 | 455 | 408 | 375 | 350 | 325 | 303 | 287 | 258 | 233 | 216 | 198
4,0 505 | 447 | 394 | 356 | 330 | 309 |289 | 270 | 256 | 232 | 212 | 197 | 181
4,5 418 | 382 | 342 | 310 | 288 | 272 | 257 | 242 | 229 | 208 | 192 | 178 | 165
50 354 | 326 | 295 | 273 | 253 | 239 | 225 | 215 | 205|188 | 175 | 162 | 150
55 302 | 280 | 256 | 240 | 224 | 212 | 200 | 192 | 184 | 170 | 158 | 148 | 138
6,0 258 | 244 | 223 | 210 | 198 | 190 | 178 | 172 | 166 | 153 | 145 | 137 | 128
6,5 223 | 213 | 196 | 185 | 176 | 170 | 160 | 155 | 149 | 140 | 132 | 125 | 117
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Oxkonuanue mabauyol JK.2

VYcioBHas KoahduimeHTsl @e TpH MPUBEICHHOM OTHOCHTEIBHOM DKCIEHTPUCUTETE Mef
THOKOCTh
Z:im 0102505075110 |125 |15 |175]20|25|30]|35]| 4,0
7,0 194 | 186 | 173 | 163 | 157 | 152 | 145 | 141 | 136 | 127 | 121 | 115 | 108
8,0 152 | 146 | 138 | 133 | 128 | 121 | 117 | 115 | 113 | 106 | 100 | 095 | 091
9,0 122 | 117 | 112 | 107 | 103 | 100 [ 098 | 096 | 093 | 088 | 085 | 082 | 079
10,0 100 | 097 [ 093 | 091 [ 090 | 085 | 081 | 080 | 079 | 075|072 | 070 | 069
11,0 083 | 079 | 077 | 076 | 075 | 073 | 071 | 069 | 068 | 063 | 062 | 061 | 060
12,0 069 | 067 | 064 | 063 | 062 | 060 | 059 | 059 | 058 | 055 | 054 | 053 | 052
13,0 062 | 061 | 054 | 053 | 052 | 051 | 051 | 050 | 049 | 049 | 048 | 048 | 047
14,0 052 | 049 | 049 | 048 | 048 | 047 | 047 | 046 | 045 | 044 | 043 | 043 | 042

IIpumMeuanus

2 3HaueHHs @ IPUHUMATH HE BBIIIE 3HAYCHUH .

1 3HaueHns @ KO3pPUIIEeHTOB B TabmmMIe yBennaeHs B 1000 pas.

TaonuunaX.3 — KoapduumeHTsl ge 1711 IPOBEPKHU YCTOHYUBOCTH BHELEHTPEHHO-CKATBIX (CXKATO-
U3ru0aeMbIX) CKBO3HBIX CTEpP)KHEW B IJIOCKOCTU JEMCTBHMSI MOMEHTA, COBIAJAIOIIEH C IJIOCKOCTBIO

CUMMCTPHHA
VYcenoBHas KoadduimeHnTtst e pu NpuBeJICHHOM OTHOCHTEIILHOM SKCIEHTPHCUTETE M
IMPpUBEACHHAA
THOKoCTE 01 |025| 05 [075| 10 | 125 | 15 | 1,75 | 20 | 25|30 | 35 | 4,0
ielelef\/RyT
0,5 908 [800 |666 |571 |[500 |444 [400 |364 |[333 |286 250222 200
1,0 872 | 762 |640 |553 |483 |431 (387 |351 |328 |280|243 218|197
15 830 | 727 |600 |517 |454 |407 |[367 |336 |311 |271|240 |211|190
2,0 774 | 673 | 556 |479 |423 |381 |346 |318 |293 | 255|228 | 202 |183
2,5 708 | 608 |507 |439 |391 |354 |[322 |297 |274 |238|215 192|175
3,0 637 | 545 |455 |399 |[356 |324 |296 |275 |255 |222|201 182|165
3,5 562 | 480 |402 |[355 |320 |294 |[270 |251 |235 |206 |187 | 170|155
4,0 484 | 422 | 357 |317 |288 |264 |246 |228 |215 |191|173|160 | 145
4,5 415 | 365 |315 |281 |258 |237 |223 |207 |196 | 176|160 | 149 | 136
5,0 350 | 315 |277 |250 |230 |212 [201 |186 |178 |161 |149 | 138|127
55 300 | 273 |245 |223 |203 |192 |[182 |172 |163 |147|137 | 128|118
6,0 255 | 237 |216 |198 |183 |174 |165 |156 |149 | 135|126 | 119|109
6,5 221 | 208 |190 |178 |165 |157 |[149 |142 |137 |124|117 | 109 | 102
7,0 192 | 184 |168 |160 |150 |[141 |135 |130 |125 | 114 | 108 | 101 | 095
8,0 148 | 142 |136 |130 |123 |118 |113 |108 |105 | 097 | 091 | 085 | 082
9,0 117 |114 |110 |107 |102 [098 |094 |090 |087 |082 | 079 | 075|072
10,0 097 | 094 |091 |090 |087 |084 [080 |076 |073 |070 |067 | 064 | 062
11,0 082 |078 |077 |076 |073 |071 [068 |066 |064 |060 | 058 | 056 | 054
12,0 068 | 066 |064 |063 |061 |060 |[058 |057 |056 | 054|053 | 050 | 049
13,0 060 | 059 |054 |053 |052 |051 |[050 |049 |049 | 048 | 047 | 046 | 045
14,0 050 | 049 |048 |047 | 046 |046 |045 |044 |043 | 043|042 | 042 | 041
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T a6 nuu a X4 — IlpuBeneHHblE OTHOCUTENIBHBIE SKCLEHTPUCUTETBI Mef U CTEPXKHEN C
LIAPHUPHO-ONIEPTHIMU KOHLIAMHU

M, [TpuBeeHHbIE OTHOCUTENbHbBIE IKCIEHTPUCUTETE Mef IPU Mef1, pPABHOM
M, 0,1 05 10|15 20 | 30 | 40 | 50| 70| 10,0 | 20,0

0,10 | 0,30 0,68 | 1,12 1,60 | 2,62 | 355 | 4,55 6,50 | 9,40 | 19,40
0,10 | 0,17 | 0,39 | 0,68 | 1,03 | 1,80 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
0,10 | 0,10 | 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20
0,10 | 0,10 | 0,10 | 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 590 | 15,40
0,10 | 0,10 | 0,10 | 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
0,10 | 0,10 | 0,10 /0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,50 | 1,70 | 9,50
0,10 | 0,31 [0,68 | 1,12 1,60 | 2,62 | 355 | 4,55 | 6,50 | 9,40 | 19,40
0,10 | 0,22 | 0,46 | 0,73 | 1,05 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
0,10 | 0,17 | 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 | 17,20
0,10 | 0,14 | 0,32 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3550 | 590 | 15,40
0,10 | 0,10 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
0,10 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
0,10 | 0,22 | 0,32 |0,42 | 0,55 | 0,95 | 1,10 | 1,35 (2,20 | 3,50 | 10,80
0,10 | 0,32 [0,70 | 1,12 | 1,60 | 2,62 | 355 | 4,55 | 6,50 | 9,40 | 19,40
0,10 | 0,28 | 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
0,10 | 0,27 | 0,55 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
0,10 | 0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
0,10 | 0,25 | 0,52 |0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
0,10 | 0,28 | 0,52 |0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
0,10 | 0,32 | 0,52 |0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5550 | 13,00
0,10 | 0,40 [ 0,80 | 1,23 1,68 | 2,62 | 355 | 4,55 | 6,50 | 9,40 | 19,40
0,10 | 0,40 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
0,10 | 0,40 | 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
0,10 | 0,40 | 0,75 | 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
0,10 | 0,40 | 0,75 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
0,10 | 0,40 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
0,10 | 0,40 | 0,75 | 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00
A

M
3mech My, =1 —=-—
f1 =17 N W

c

o,
I
&

~No o, WONPRERPNOOOD, WONEREPENOO O, WON RPN O, N

Ko dunmentnbt Crax 1511 IBYTABPOBBIX H TABPOBBIX CeYeHUI

XK.1 JIns nByTaBpOBBIX ceueHH ¢ OAHOW ockio cummeTpuu (puc. XK.1) xoaddurmenT Cmax
ClIeIyeT BBIUUCIATH 10 hopMyJie

c. —2/{1+68+\/(168)2 +15(ax —ehj ] OK.1)

rae ox = (h1 J1 - h2 J2)/(Jy h);
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M
LS OKCHOCHTPUCUTET HNPHUIIOKCHHUA CKHUMAOIMCH CHUJIIBI OTHOCHUTCIBHO OCH X-X,

e =

X

IPUHUMAEMBII co cBouM 3HaKoM (Ha puc.)K.1 ex mokaszaH co 3HAKOM «IUTIOC»);

h — paccrosiHue MEKIY OCSIMU TIOSICOB;

8J1J2 J'( 2
_ %% 40156t 22
SN ARz "

B=1+ 21, 0 =4pl
Yo,

3nech Ji1, Jo — MOMEHT UHEPIIMU COOTBETCTBEHHO OOJIBIIETO M MEHBIIETrO MOsSCOB OTHOCUTEIIBHO OCH

Yy
p=3,+3,)(An?)+a?;

Jt u f— BenuuuHbI, onpezenseMble 1o popmyiam, npuBeaeHHbIM B Tabi. E.3; E.4.

XK.2 Jlns TaBpOBBIX CEUYCHHM 3HAueHUE KOIPPHUIMEHTA Cmax CICIYET OMPENCNIATh Kak JUIs

JIBYTaBPOBBIX ceueHuid, mpuHumast J2 = 0 , a Takke b2 = 0 u t2= 0 (puc. XK.1) npu BerurciaeHuu J .

¥
~ &4 ¥
f 1 -r!
—= —_— 3
- N
- LA
-
x x
-
-
d =]
be i
¥
PI/ICYHOK >K1 - CXCMa I[BYTaBpOBOFO CCUCHUA C O,I[HOﬁ OCBhIO CI/IMMeTpI/II/I HpI/I BHCHCHTpCHHOM
CXXaTHnu

134



CH KP 53-01:2024
Ipunoxenne U

KOZ)(l)(l)I/IIII/IeHTLI AJIs pacueTa Ha yCTOﬁqHBOCTB HEHTPAJBHO- , BHEHCHTPEHHO-CKATBIX U C/KATO-

H3rudaeMbIX 3JIeMEHTOB
Onpenesienne K03 GUUMEHTOB PACYETHON JJIMHBI KOJOHH
OaHocTyneH4YaTble KOJOHHBI

KoadduimenTsl pacueTHOW IJIMHBI £ JUTSI HWDKHETO yYacTKa OJHOCTYIEHYATOW KOJIOHHBI

J
cileyeT NpUHUMATh B 3aBUCUMOCTH OT OTHONIEHUs N = —21

U BEJIMYMHA Q) = 2 [ =L (tme J1, Ja,
1'2 Il ‘]

2
|1 ,|2 — MOMCHTBI HMHCPIHH CeYeHHH H JJIMHBL COOTBCTCTBCHHO HHWIKHCIO M BCPXHETO YYACTKOB

F+F
konoHHHI (puc. U.1)n B =-1—2%;

2

S—

Pucynok 1.1 — Cxema 0JHOCTyTIEHUATOM KOJOHHBI MPU BEPXHEM KOHIIE, CBOOOTHOM OT BCAKUX
3aKperuieHui, mo tadm. 1.1
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Ta 6 mua .1 - KoappunueHTs! pacdeTHON JITUHBI L4 U1 OHOCTYIIEHYATHIX KOJIOHH C BEpXHUM CBOOOIHBIM KOHIIOM

Koaddurmentsr ¢1 mpu n

Pacuer-
Hast o1
cxema 00102, 03 |0405|06 |O7]08|09]| 10 |12 14|16 18| 20 | 25| 50100 | 20,0
0 |20 20 | 20| 20 [ 20|20 (20 |20|20|20| 20 |20 20| 20| 20| 20 | 20| 20| 20 2,0
0,2 12,0]201 (2,02 | 2,03 |2,04 |2,05 2,06 |2,06 [2,07 |2,08 | 2,09 |2,10 (2,12 |2,14 (2,15 | 2,17 |2,21 |2,40 | 2,76 | 3,38
04 (20204 2,08 | 211 |2,13 |2,18 (2,21 |2,25 |2,28 (2,32 | 2,35 |2,42 2,48 |2,54 (2,60 | 2,66 |2,80 | - - -
- “ 06 (20211 (2,20 | 2,28 |2,36 |2,44 (2,52 |2,59 |2,66 (2,73 | 2,80 |2,93 3,05 |3,17 [3,28 | 3,39 - - - -
4 08 (2,0|225 (242|256 |2,70 |2,83 |2,96 |3,07 |3,17 3,27 | 3,36 |3,55 (3,74 | - - - - - - -
-~ 1,0 |3,0(12,50 |2,73 | 2,94 |3,13 |3,29 |3,44 (3,59 (3,74 |3,87 | 4,0 - - - - - - - - -
o 15 |4,0| 3,43 (3,77 | 4,07 |4,35 (4,61 |4,86 [5,05 | - - - - - - - - - - - -
F,f+F__ 2,0 (504,44 490 | 529 |567 [6,03| - - - - - - - - - - - - . .
2,5 |6,0]555 (6,08 |65 (7,00 - - - - - - - - - - - - - - -
3,0 |3,0]|6,65 |7,25 | 7,82 - - - - - - - - - - - - - - - -

IIpU BEPXHCM KOHIIC, 3aKPCIIJIICHHOM OT IOBOPOTA, U IPHU BO3MOKHOCTH €TI0 CBO60I[HOFO CMCIICHUSA — 110 Tabm. N.2.
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Taonuunga .2 - KoadduumeHTsl pacueTHON IJIMHBI £4 ISl OJHOCTYIIEHYATHIX KOJOHH C BEPXHUM CBOOOIHBIM KOHIIOM, 3aKpPEIJICHHBIM TOJBKO OT

MOBOPOTA
Koadduuuments: y1 mpu n
Pacyer-
Hast o1
cxema 0 0,1 0,2 03 |04 | 05|06 |07 |08]09]10(12|14|16|18| 20 (25| 5,0 10,0/ 20,0

0 20 |192 | 186 (180 |1,76 (1,70 |1,67 1,64 (1,60 (1,57 (1,55 |1,50 |1,46 1,43 1,40 | 1,37 |1,32 |1,18 |1,10 |1,05
02 | 20 (193 |187 |182 |1,76 1,71 (168|164 (1,62 1,59 |1,56 (1,52 1,48 1,45 1,41 |1,39 1,33 |1,20 1,11 | -
04 | 20 [194 |188 |1,83 |1,77 |1,75 (172|169 (1,66 1,62 |1,61 (1,57 (1,53 1,50 1,48 |1,45 (1,40 | - - -
06 | 20 (19 |191 |186 |1,83 |1,79 (1,77 |1,76 |1,72 |1,71 |1,69 [1,66 [1,63 1,61 1,59 | - - - - -
08 | 20 (197 | 194 |192 |19 |1,88 (1,87 186 (1,85 |1,83 |1,82 [1,80 (1,79 | - - - - - - -
10 | 20 (200 | 2,00 |200 [2,00 (2,00 (2,00|200 (2,00 2,00 2,00 | - - - - - - - - -
15 | 20 (212 | 225 |233 [238 (243 (2,48 252 | - - - - - - - - - - - -
20 | 20 (245 | 2,66 2,81 (2,91 |3,00 - - - - - - - - - - - - - -
25 | 25 (294 | 317 3,34 (3,50 - - - - - - - - - - - - - - -
30 | 30 [343 | 370 |[393 |4,12 - - - - - - - - - - - - - - -
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[Ipy HEMOABMKHOM BEPXHEM KOHIIE, HIAPHHUPHO-OMIEPTOM HJIM 3aKPEIUICHHOM OT MOBOPOTA, 3HAYCHUS KOA(PQPHUIMEHTA £ Uil HUKHETO y4acTKa
KOJIOHHBI CIIElyeT ONpeNesATh o hopMyIie

= \//1122 +ﬂ£1(ﬁ_1) (I/I 1)

rne 12 — ko3 GUIMEHT pacueTHOW JITMHBI HIDKHETo ydacTtka npu F1 =0 ;
L1 — KO3 (HULIMEHT pacyeTHOMN ATUHBI HUKHETO ydacTka rpu F2 =0 .
3HavyeHus: KOAQUIMEHTOB 11 U f12 CIEAyeT MIPUHUMATh: MIPU MAPHUPHO-OTIEPTOM BEPXHEM KOHIIE - 10 Tabi. M.3; mpu HEMOABMKHOM BEpXHEM
KOHIIE, 3aKpPEILUICHHOM OT MOBOpoTa, - 1o Tada. U.4. KoadduuueHTsl pacueTHON IJIMHBI £ JUIS BEPXHETO ydacTKa KOJOHHBI BO BCEX CIyYasx CIEAyeT
OIIPENeNIATh 10 hopMyJIe
pz = p1fou <3 (1. 2)

Tao6nunal.3—KoadduuneHTs! pacueTHON IMHBI (12 ¥ (11 A1 OAHOCTYIEHUYATHIX KOJIOHH C HEMOJIBUKHBIM IIAPHUPHO-OMEPTHIM BEPXHUM KOHILIOM

Pacuernas | J, Koaddurpentsr p12 v g1 ipu |2/ 11
cxema J; 0,1 0,2 0,3 0,4 0,5 0,6 0,7 | 08 | 09 1,0 1,2 1,4 1,6 1,8 2,0
Koaddunmentsr 12
’ig 004 | 1,02 | 1,84 | 2,25 | 259 | 2,85 | 3,08 |3,24 | 342|370 | 400| 455| 525 |5,80 6,55 7,20
~| 0,06 | 091 | 147 | 193 | 2,26 | 2,57 2,74 | 290 | 3,05 | 3,24 | 345| 3,88| 4,43 |4,90 5,43 5,94
008 | 08 | 131 | 1,73 | 2,05 | 231 2,49 | 2,68 | 285 | 3,00 | 3,24 | 353 | 3,93 |4,37 4,85 5,28
=~ 0,1 083 | 121 | 157 | 195 | 214 2,33 | 2,46 | 2,60 | 2,76 | 291 | 3,28| 3,61 |4,03 4,43 4,85
. 0,2 0,79 | 098 | 123 | 1,46 | 1,67 1,85 | 2,02 | 215 | 2,28 | 2,40 | 2,67| 2,88 |3,11 3,42 3,71
fa 0,3 0,78 | 0,90 | 109 | 1,27 | 144 160 | 1,74 | 1,86 | 1,98 | 2,11 | 235| 251 |2,76 2,99 3,25
0,4 0,78 | 0,88 | 1,02 | 1,17 | 1,32 1,45 | 158 | 1,69 | 1,81 | 1,92 2,14| 231 | 251 2,68 2,88
0,5 0,78 | 0,86 | 099 | 1,10 | 1,22 1,35 | 147 | 157 | 167 | 1,76 | 196 | 2,15 |2,34 2,50 2,76
1,0 0,78 | 0,85 | 092 | 0,99 | 1,06 1,13 | 1,20 | 1,27 | 1,34 | 141 154| 168 |182 1,97 2,1
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PacuerHas J, Koaddummentst ui2 u p11 npu Iz / 1y
cxeMa J; 01 0,2 03 | 04 | 05 | 06 | 07 | 08 | 09 | 1,0 | 1.2 14 (16| 1,8 |20
Koaddummentsr pi1
0,04 067 067 083 [125 | 143 |15 |165 | 1,70 | 1,75 1,78 | 1,84 | 187 (1,88 | 1,90 1,92
0,06 0'67 0’67 081 107 | 127 |141 |151 |160 |1,64 1,70 | 1,78 182 (1,84 | 1,87 1,88
0,08 0’67 0,67 0,7 [ 098 |119 |132 |143 | 151 | 1,58 163 | 1,72 1,77 1,81 | 1,82 1,84
0,1 0'67 0’67 0,73 {093 | 111 |125 |136 | 145 | 1,52 157 | 1,66 1,72 1,77 1,80 1,82
0,2 0’67 0,67 069 |07 |089 |102 |1,12 | 121 | 1,29 1,36 | 1,46 154 11,60 | 1,65 1,69
0,3 0’67 0’67 0,67 | 071 {080 |09 |099 |108 | 1,15 122 | 133 | 141 (148 | 154 1,59
0,4 0’67 0,67 0,67 [ 069 |075 |084 |092 | 100 | 1,07 1,13 | 124 | 1,33 (1,40 | 1,47 151
0,5 0’67 0’67 067 | 069 |073 081 |[087 |094 |101 107 | 1,17 | 1,26 (1,33 | 1,39 1,44
1,0 ’ ’ 0,67 (068 |071 |074 |0,78 | 0,82 | 0,87 0,91 | 0,99 1,07 1,13 | 1,19 1,24

Tabnu II a n4a - KO3(1)(1)I/II_II/ICHTBI pacquHoﬁ JJIUHBL (12 1 Y11 1A OAHOCTYIICHYATBIX KOJIOHH C HETIOABHUIKHBIM BECPXHUM KOHIIOM, 3aKPCIUVICHHBIM OT

HOBOPOTa
Pacuernas | J, Koaddurientst p12 v g1 ipu |2 / 1y
cxeMa J, 01 | 02 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
KoadbdunmenTs pi2
0,04 | 0,78 | 1,02 | 1,53 1,73 2,01 2,21 2,38 2,54 265 | 285 | 324 | 3,70 |4,20 4,76 5,23
0,06 | 0,70 | 0,86 | 1,23 1,47 1,73 1,93 2,08 2,23 238 | 249 | 281 | 3,17 (3,50 3,92 4,30
0,08 | 0,68 | 0,79 | 1,05 1,31 1,54 1,74 1,91 2,05 220 | 231 | 255 | 280 (3,11 3,45 3,73
0,1 | 067 |0,76 | 1,00 1,20 1,42 1,61 1,78 1,92 204 | 220 | 2,40 | 2,60 2,86 3,18 3,41
0,2 |064 |0,70 | 0,79 0,93 1,07 1,23 1,41 1,50 1,60 | 1,72 | 192 | 2,11 |2,28 2,45 2,64
03 |062 (0,68 | 0,74 0,85 0,95 1,06 1,18 1,28 139 | 148 | 167 | 1,82 |1,96 2,12 2,20
;,:_ 04 |060 |066 | 0,71 0,78 0,87 0,99 1,07 1,16 1,26 | 1,34 | 150 | 165 |1,79 1,94 2,08
' 05 |059 |0,65 | 0,70 0,77 0,82 0,93 0,99 1,08 1,17 | 1,23 | 1,39 | 153 |1,66 1,79 1,92
10 | 055 | 060 | 0,65 0,70 0,75 0,80 0,85 0,90 095 | 100 | 1,10 | 1,20 |1,30 1,40 1,50
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Oxonuanue mabauyvl 1.4

Pacyernas | J, Koaddummentst u12 u p11 ipu Iz / 1y
cxema J, 01 | 02 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
KoadduumenTst u11

0,04 (066 | 068 |075 |094 | 1,08 1,24 1,37 | 147 | 155 164 | 1,72 | 1,78 (1,81 | 1,85 1,89

0,06 (065 | 067 |068 |0,76 | 0,94 1,10 1,25 | 135 |1,44 150 | 161 | 1,69 (1,74 | 1,79 1,82

0,08 (064 | 066 |067 |0,68 | 0,84 1,00 1,12 | 125 | 1,34 141 | 153 | 1,62 |1,68 | 1,75 1,79

01 064 | 065 |065 |065 |0,78 0,92 1,05 | 1,15 |1,25 133 | 1,45 | 155 |1,62 | 1,68 1,71

: 02 (062 | 0,64 |065 |065 | 0,66 0,73 083 | 0,92 | 1,01 109 | 123 | 1,33 |1,41 | 1,48 1,54

0 ’ 03 |060 | 063 | 0,64 |065 | 0,66 0,67 0,73 | 0,81 | 0,89 094 | 1,09 | 1,20 |1,28 | 1,35 1,41

d 04 |058 | 0,63 |0,63 |0,64 |0,64 0,66 0,68 | 0,75 | 0,82 0,88 | 1,01 | 1,10 |1,19 | 1,26 1,32

05 (057 | 0,61 |0,63 |0,64 |0,64 0,65 0,68 | 0,72 | 0,77 083 | 094 | 1,04 (112 | 119 1,25

10 |05 | 0,58 |060 |061 |0,62 0,63 0,65 | 0,67 | 0,70 0,73 | 0,80 | 0,88 0,93 | 1,01 1,05

JIByXcTyneH4aTble KOJOHHBI

Koad¢uimenTsl pacueTHON JUIMHBI £ 7S HUKHETO y4YacTKa JIBYXCTyHEeHYaTOW KoJoHHBI (puc. M.2, a) npu yclioBUSX 3aKpeIIeHUs] BEPXHETO
KOHIIa, IPUBEACHHBIX B Tabi. 1.5 cienyer onpenensarts no ¢popmysie

i = ﬂl/uzml +(ﬂ2ﬂ2mz +ﬂ2m3xl+52)2\)1/‘]1m (3.3)
' 1+ B+ /5, '

TJIC Lml,Um2, Hm3 — KOO(DUIIUEHTHI, onpeaersaeMbie 1o Tadur. M.5 kak 11 0JHOCTYIIeHYATHIX KOJIOHH 10 cxeMaM puc. 1.2, 0, 6, 2;

L=FilFs;=F2lF3;02 =2/ Iy

F1,F2,F3 — npononbHbIe CUITBI, TPUIIOKEHHBIE COOTBETCTBEHHO B MeCTax 00pa30BaHUs CTyIEHEH U K BEpXY KOJIOHHBI,

Jm1 — cpeqHee 3HAYCHNE MOMEHTA HHEPLUH JUIsl y4acTKoB |1 u |2, onpenensemoe no hopmyre

_ i+ 350, (11.4)
I, +1, '

ml
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Jm2 — cpeiHee 3HaYCHNE MOMEHTA MHEPLUH JUIs Y4acTKoB |2 u |3, onpenensemoe no hopmyiie

J,1, + 3.1,
. = AL (1.5)
2 + 3
Ji1, J2, J3 — MOMEHTBI MHEPLIMH CEUCHU

112,13 — ATMHBI COOTBETCTBEHHO HUYKHETO, CPEIHETO M BEPXHETO YYACTKOB KOJIOHHBI.

a F_‘, ) a8 & F_:'
= L] - 3
F, - £+F |5
+ I
- ml
F, h F+RtF
o -~
+ "(nl + 'rlnl
— -
i - I
- II
s (i L TS

Pucynok 1.2 — Cxema IByXCTyIeHYaTOH (@) ¥ OJHOCTYIICHYATOM KOJIOHHBI (0, 6, 2) U YCIOBHBIC
CXEMBbI 3arpy’KeHuil npu npuiokernu cui F1, F2 u F3 k HmkHemy (6), cpenHeMy (8) U BepxHeMy (2)
y4acTKaM COOTBETCTBEHHO

3HaveHuss K03()(DHUIIMEHTOB PacyeTHON UIMHBI L& IS CPEHEro ydacTka JIuHOM |2 ciemyer
ompeensaTh o popMyIie
2 =l o (11.6)

@ KO3 GHUIMEHTOB PACYECTHOM JUTHHBI L3 JIISI BEPXHETO yJacTKa JIHHOH I3 — mo hopmyie

us=p1/o3<3 (n.7)

e o :|_2 ‘Jl(F2+F3)
i 1, Jz(F1+F2+F3)

TaonuuaW.5—Koapduumentsr pacueTHON JUIMHBI fim1, tm2, 4m3 A1 OMHOCTYIIEHYATHIX KOJIOHH C
HETO/IBM)KHBIM BEPXHUM KOHIIOM, 3aKPEIUIEHHBIM OT TIOBOPOTA

3HaveHus Ko3pduuueHTon
VcioBus 3aKpernieHus
HMml ’ Hm2 ‘ Hm3
BEPXHEro KOHIIa
<OTOHHEI TIPH Harpy3Kax
o puc.M1.2,6 no puc.l.2,6 no puc.M.2,2
um3= g (u1- mo Tab.
N.1 npu
CBOOOIHBII um1=2,0 Um2=2,0
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Oxkonuanue mabauyvt 1.5

3HadeHus KO3 OUITMEHTOB
YcioBust 3aKperUICHUS
HMml ‘ Hm2 ‘ Hm3
BEPXHEro KOHIIa
COJIOHHEL IpU Harpy3Kax
o puc.1.2,6 o puc.M.2,6 o puc.M.2,2
Um1= U1 Um2= H1 Um3= p1(ua- mo Tad.
3aKperieHHbI TOJIBKO OT 3.2 mpn
IIOBOPOTa (11 — mo tab6us. N.2 mpu 01=0) o = l, J )
= —— |
L+1,\ 3,
HenonBuwxHslil mapHUpHO- Hm1= a1 Hm2= pa1 pm3= p12(p12- 1o Talu.
ONePTHIH (111 — 1o Tabn. 1.3) 1.3)

. = = = - 110 Ta0I.
HenonBmxHBIN 3aKpen- Hm1= a1 Hm2= fi11 Hm3= H 12('5112)
JICHHBIH OT MOBOPOTA '

p (111 — o Tabn. 1.4)

Taonuua W6 — Kodpduuentsl | uig onpeneneHuss pacyeTHHIX JJIMH KOJIOHH M CTOEK
IIOCTOSIHHOT'O CEYEHUSI

Cxewma 3ak- w w w " T Ax .
s T 1 !
perneHus \ Ilr '-. / ) i /
¥ BUJI / / / r
Harpy3KH ' -
U 1,0 0,7 0,5 2,0 1,0 2,0 1,12

Taonumal.7— KodpduumeHts! ¢ mpoaobHOTO U3ruda EeHTPATbHO-CKATHIX SJIEMEHTOB

T'u6- Koo pHIMENTBI ¢ TS IIEMEHTOB M3 CTAIIM C PACUETHBIM CONpoTHBJIeHHeM Ry, H/mm?
kocTb A | 200 240 280 320 360 400 440 480 520 560 600 640
10 988 987 985 984 983 982 981 980 979 978 977 977
20 967 962 959 955 952 949 946 943 941 938 936 934
30 939 931 924 917 911 905 900 895 891 887 883 879
40 906 894 883 873 863 854 846 839 832 825 820 814
50 869 852 836 822 809 796 785 775 764 746 729 712
60 827 805 785 766 749 721 696 672 650 628 608 588
70 782 754 724 687 654 623 595 568 542 518 494 470
80 734 686 641 602 566 532 501 471 442 414 386 359
90 665 612 565 522 483 447 413 380 349 326 305 287
100 599 542 493 448 408 369 335 309 286 267 250 235
110 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111
160 290 244 212 187 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 094 089
180 233 196 170 150 135 123 112 104 097 091 085 081
190 210 177 154 136 122 111 102 094 088 082 077 073
200 191 161 140 124 111 101 093 086 080 075 071 067
210 174 147 128 113 102 093 085 079 074 069 065 062
220 160 135 118 104 094 086 077 073 068 064 060 057

[Ipumeuanue— 3HaueHus k03 PHIMEHTOB ¢ B Tabnuie yBennueHs! B 1000 pas.
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IIpuinoxenne K

IIpenenbHble THOKOCTH CKATHIX U PACTSHYTHIX 3J1€eMEHTOB

Tao6nawumakK.l - IlpenensHbie THOKOCTH CXKATBIX JIEMEHTOB

[IpenenvHas
ruOKOCTh
C)KaThIX
3JICMCHTOB

DneMEHTBI KOHCTPYKIUI

1 Tosica, ONOpHBIE PACKOCHI M CTOMKH, TIEPEIAIONINE ONIOPHBIE PEAKIIUM:

a) MIOCKUX ()epM, CTPYKTYPHBIX KOHCTPYKIMH M IIPOCTPAHCTBEHHBIX 180-60a,
KOHCTPYKLMH U3 TPYO ¥ MAPHBIX YTOJIKOB BBICOTOM 110 50 M;

0) MNPOCTPAHCTBEHHBIX KOHCTPYKIHMHA W3  OJMHOYHBIX  YIOJIKOB,
IPOCTPAHCTBEHHBIX KOHCTPYKIUI U3 TPYO U MAPHBIX YTOJKOB BEICOTOM CB. 50 120
M.

2 DyeMeHThl, KpOME YKa3aHHbIX B 1103. 1 u 7:

a) IUIOCKHX (epM, CBApPHBIX IPOCTPAHCTBEHHBIX M CTPYKTYPHBIX
KOHCTPYKLMH M3 OJMHOYHBIX YIOJKOB, NPOCTPAHCTBEHHBIX U CTPYKTYPHBIX 210-600
KOHCTPYKLMH U3 TPYO ¥ MAPHBIX YTOJIKOB;

0) NPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMH M3 OJMHOYHBIX
YTOJIKOB C OOJITOBBIMH COEIANHEHUSIMH.

3 Bepxame mosica ¢epMm, HeE3aKpeIUIeHHbIE B TPOIECCE MOHTa)Xa 220-400
(mpenenbHy 0 THOKOCTB MOCIIE 3aBEPICHHS] MOHTaXKa CIIeIyeT MPUHUMATH 10
mo3. 1). 220

4 OCHOBHBIE KOJIOHHBI.

5 BropocrteneHHble KOJOHHBI (CTOMKHM (axBepka, (oHapeid u T.IL.),
AJIEMEHTHl PEIIETKH KOJOHH, 3JIEMEHTHl BEPTHKAIBHBIX CBS3€H MeEXIy 180-60a,
KOJIOHHAMU (HUXKE MOJIKPAHOBBIX 0aJIOK). 210-60a.

6 DOneMeHTHI CBs3el, KpOME yKa3aHHBIX B I03. 5, a TaK)Xe CTEp>KHH,
CITy’Kalllue JUIs YMEHBIICHHUS PAaCUeTHOHN JUTMHBI CKATBIX CTEPIKHEH, U IpyTHe
HEHarpy>kKeHHbIE 3JIEMEHThI, KPOME YKa3aHHBIX B 103. 7. 200

7 Cxatble W HEHarpy>XeHHBIE DJIEMEHTHI MPOCTPAHCTBEHHBIX KOH-
TPYKUMI TaBpPOBOIO M KPECTOBOI'O CEUEHUH, MOJBEPKEHHBIE BO3JEHCTBHIO
BETPOBBIX HATrPYy30K, IPU MPOBEPKE THOKOCTH B BEPTHUKAITBHOM TUIOCKOCTH.

150
O6o3Hauenue, npuHAToE B Ta0mI. K.1:
N
o =——— — KodpdunueHt, npuHHMaemblii He MeHee 0,5 (B HEOOXOOMMBIX CIy4asx BMECTO ¢ CIELyeT
¢7ARy7 c

TPHMEHSTD (e).
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Tao6numakK.2—IIpenensHbie THOKOCTH CKATHIX DJIEMEHTOB

[IpenenbHas THOKOCTH PACTSIHYTHIX JIEMEHTOB IPU
BO3/JICHCTBUYU HA KOHCTPYKIIMIO HArPy30K

JTMHAMUYECKHUX,
OT KPaHOB (CM.
DneMeHTBl KOHCTPYKLIUU MPUII0KESHHBIX
HETIOCPE/ICTBEHHO CTaTUYECKUX npuMm. 4) u xenes-
HOJIOPOYKHBIX COCTABOB
K KOHCTPYKLIUU
1 ITlosica u omopHBIE PACKOCHI 250 400 250
TIJIOCKUX bepm (BKITFOUAS
TOPMO3HBIE (bepmbr) u
CTPYKTYPHBIX KOHCTPYKITHIA.
2 DnemeHTh, depM H 350 400 300
CTPYKTYPHBIX KOHCTPYKIIUH,
KpOM€ yKa3aHHBIX B 1103.1.
3 Hwxane nosica - - 150
MMOAKPAHOBBIX OANOK M pepM.
4 DieMeHTHl BEPTUKAIBHBIX 300 300 200
CBsI3eH, MOEXKAY  KOJOHHAMHU
(HM>KE TTOJKPAHOBBIX 0AJIOK).
5 IIpoune 37EMEHTHI CBS3CH. 400 400 300
6 Ilosica, omopHBIE pPACKOCHI 250 - -
CTOCK WM TpaBepC, TATU TpaBepC
OIOp JIMHUHM DIIEKTPOTIepeadH,
OTKPBITBIX paclpeieIUTeNbHbIX
YCTPOMCTB M JIMHUM KOHTAaKT-
HBIX CETel TpaHcmopTa
7 DneMeHTHl OHOp JUHHA 350 - -
3JIEKTpOIepeay, KpoMme
YKa3aHHBIX B 1103. 6 U 8.
8  DneMeHTBHl  HpPOCTpaHC- 150 - -

TBEHHBIX KOHCTPYKITUH
TaBpOBOT'O u KpPECTOBOTO
ceueHWil (a B TATaX TpPaBEPC
orop JIMHUHN
ANIeKTponepeaaun " u3
OJIMHOYHBIX YTOJIKOB),
MMOJABEPKEHHBIX  BO3JCHCTBHUIO
BETPOBBIX Harpy3okK, npu
MpOBEpPKE THOKOCTH

B BCpTHKaHLHOf/'I IIJIOCKOCTH.

IIpumeuvanus

1B KOHCTPYKIHMAX, HE MNOABCPraromnxcsa AWHAMUYCCKHUM BO3I[CI>10TBPI$IM, rubKOCTh PACTAHYTBIX 3JIECMCHTOB
CJICAYCT MPOBEPATH TOJBKO B BEPTUKAJIbHBIX IIJIOCKOCTAX.

2 I'nbkocTh PACTAHYTBIX 3JICMCHTOB, MOABCPIHYTHIX NPECABAPUTCIIBHOMY HAIIPSAKCHUIO, HC OTPAHUYINBACTCS.

3 I[J'IS[ PACTAHYTBIX 3JIEMEHTOB, B KOTOPBLIX IIPH He6HaI‘OHpI/IHTHOM PaCoJIOKCHNHU HArpy3KU MOXKET U3MCHATHCH
3HAK yCUJIUA, NMPECACIbHYIO THOKOCTh CICAYET NMPUHUMATh KaK I CXKATbIX JJIEMCHTOB, IPHU 3TOM COCAMHHUTCIIBHBIC

MPOKJIAIKHA B COCTABHBIX DJIEMEHTAX HEOOXOIMMO yCTAHABIMBATh He peske ueM dyepes 40i.

4 3HaveHUs TpeAesIbHBIX THOKOCTEH ClieqyeT MPUHUMATh MPH KpaHaxX Tpymm pexumoB padbotsl 7K (B mexax
MeTtauryprudeckux npousBoacts) U 8K mo 'OCT 25546.

5 K AvHaMUYecKMM Harpy3Kkam, HPHJIOXKEHHBIM HEMOCPEICTBEHHO K KOHCTPYKIHSIM, OTHOCSTCS HArpys3Ku,
MPUHUMAEMBbIC B pacyeTaxX Ha yCTaJIOCTh WIX B pacyeTax ¢ y4eTOM KOA(P(PHUIMCHTOB TUHAMHUYHOCTH.
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Ipunoxenne JI

prl’[l’lbl 3J1IEMEHTOB M COeTUHEHHUH IPpH pacuyeTe Ha YCTAJO0CTh

Ta0nuualll—'pynnsl 31eMEHTOB U COSTUHEHUI

No Cxema snemeHTa U T'pynna
_— pacroyiokeHue XapakTepuCcTUKa 3JIEMEHTa eMEHTA
PacUETHOTO CEUCHHS
OCHOBHOI MeTayul C MPOKAaTHBIMH WM 00pa- 1
OOTaHHBIMM MEXaHMYECKUM IIyTeM KpOMKaMH
1 To ke, ¢ KpoMKaMu, OOpe3aHHBIMU MAaIIMHHOMN 2
ra3oBOM pe3Koi
OcHoBHOW MeTamn ¢ 00pabOTaHHBIMH MeXa-
HUYECKUM IIyTeM KpPOMKaMH, TIPH DPa3HOM
2 HIMPHHE U pajnyce nepexona I, MM:
200 1
10 4
3 OcHOBHOM  MeTalsl B COEAMHEHUAX  Ha 1
BBICOKOITPOYHBIX 00JITax
OcHoBHOM Meraui B OonTtoBoM  (00ITHI
KJlacca TOYHOCTH A) COETUHEHUH B CEUEHUSX I10
OTBEPCTHIO:
4 a) MpH MapHBIX HaKJIaJIKax 4
0) p1 OAHOCTOPOHHUX HAKIJIAJKaxX 5)
[lepexonq w 3akpyrieHue (KjJacC YHCTOTHI
5 ra3oBoil pesku 1 wim QpesepoBka) Impu )
a>72°r> b
2
@DacoHKH MPSAMOYToJbHOM  (QOpMBI, TpUBa-
pPEHHBIE BCTHIK WJIM B TaBp K DJJIEMEHTaM
KOHCTpYKIUKA 0e3 MeXxaHW4eckoil 0o0paboTKu
6 nepexoja ot (PaCOHKH K JIEMEHTY /
®dacoHKH, TMpHBapeHHBIE BCTHIK WA B TaBp K 4
CTGHKaM U TMosicaM OaJloKk, a TaKke K JJie-
. MeHTaM epm mipu o < 45°
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Ilpooonsicenue mabauyet J1.1

Ne

II.II.

Cxema djieMeHTa u
pacroyioxeHue
pPacYeTHOTO CEUCHHUSI

XapakTeprucTHKa dJIEMEHTA

I'pynima
3JIEMEHTA

|e

e

@DacoHKH MPsAMOYTOJIBHOM WM  Tpanenue-
BUJIHOW (opMbl, MpUBapeHHbIE K Mosicam Oa-
JOK BHAXJIECTKy C OOBapKoil 1O KOHTYpY
HaxJICCTKU 0e3 MexaHW4YecKod o0paboTKu
IIBOB

\h
\ﬂ

CteIKOBOM HE0OpabOTaHHBIA IIIOB; Harpy3ka
NEPIEHINKYJIIPHA CBapHOMY IIIBY; CTBIKye-
MBI€  JJIEMEHTHI  OJMHAKOBOW IIMPUHBI U
TOJIIIMHBI

10

CreikOBOIl HEoOpabOTaHHBIM IIOB; CTBIKYe-
MBIE 3JIEMEHTHl PAa3HOM IMIMPUHBI WU PA3ZHOU
TOJILIUHBI

11

OCHOBHOIl MeTajlll B MECTE nepexoaa K CTbI-
KOBOMY HBY CO CHATBIM  MCXaHHYCCKHM
CII0co00M YCHUJICHUCM IIIBA:

IIprU CTBIKOBAHUU JJICMCHTOB OI[HHaKOBOﬁ
TOJIIIUHBI 1 HIUPHUHBI

TO K€, pHSHOﬁ TOJIIIUHBI 1 U PHUHBI

12

CTBIKOBOM IIIOB, BBLIMOJHEHHBLIH Ha MOIAKIAI-
HOM  JIUCTE;  Harpy3ka IEpIEeHAUKYISIpHA
CBapHOMY IIIBY

13

CTBIKOBOH  IIIOB BBIIIOJIHEHHBIM  Ha

MOJKJIagHOM KOJIbIIE

TpYO,

14

CoennHeHNEe BCTHIK MPOKATHBIX poduiieit

15

TTTTTTTTTNTY.
- -
T Aiddddiin

Ia

CBapHble ceueHUs JBYTaBpPOBOI'O, TaBPOBOIO
U JIpyTUX THUIIOB, CBapE€HHBIC HENPEPHIBHBIMU
[IPOJOJIBHBIMYA IIBAMU IIpU JEUCTBUM YCHIHS
BJIOJIb OCH IIBA

16
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SHCMGHT CO BCIIOMOraTr€jbHBIM 3JICMCHTOM,
MPUKPEIICHHBIM TPOJOIBHBIMHA IIBAMH, TPU
o no 45°

90°
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Oxonuanue mabauywvr J1.1

CH KP 53-01:2024

No Cxema snemeHTa 1 I'pynna
- pacIoyioKeHHe XapakTepHucTUKa 3JIEMEHTA JJIEMEHTA
pPacyeTHOTO CEYCHUs
v@ﬁ"fﬂ_ OOpBIB TOSICHOTO JIUCTAa 0€3 MEeXaHUYEeCKOM 7
17 Erreeme. 00paboTKH MonepeyHoro (1060B0ro) msa
]
v OcHOBHOM MeTaJlI € IIONEPEYHBIM LIBOM;
18 CBapHOW WIOB JIBYCTOPOHHHMI C IIJIAaBHBIM IIe- 4
PEX0/I0M K OCHOBHOMY METaJLTy
OcCHOBHOM MeTalll pacTAHYTHIX MOSCOB OATOK U 5)
19 arieMeHTOB  (¢epm  BOMM3M  amadparm U
pebep, MPUBAPEHHBIX YIIIOBBIMH IIIBAMU
OcHOBHOM MeTa)lT B MeECT€ Iepexoaa K 6
20 NornepeyHoMy (J1000BOMY) YTIIOBOMY IIBY
OCHOBHOI MeTaIZT B COCIUHEHHAX C (IIaH-
TOBBIMU IIBaMH (B MeCTax Nepexojaa OT dJie-
MEHTa K KOHIIaM (DJTAHTOBBIX IIIBOB):
a) C IBOWHBIMU (DJIAHTOBBIMH IIBAMH 8
21 0) ¢ TaHrOBBIMHU M JIOOOBBIMH IIBAMU 7
B) IpU Iepenade YCUIMs 4depe3 OCHOBHOU 7
MeTasul
I) IIEKU aHKEPOB JJIsl KPEIUIEHUS CTalbHbIX 8
KaHaTOB
OcCHOBHOI MeTa/u1 TpyObl pacTSIHYTOIO packoca
Opd  OTHOIIGHWH  TOJIIWHBI K  HapyX-
29 HOMY JTuaMeTpy TpyOslI mosca:
tm/dm > 1/14 7
1/20 < tw/dm < 1/14 8
OcHOBHOM MeTalmm TpyObl pacTAHYTOro pac-
KOca TNpH OTHOIICHWH IHAMETPOB pacKkoca H
mosica dg / dm = 0,4 — 0,7 u oTHOIIEHUHU
TONIIMHBI K HApPY)KHOMY JHaMETpy TpyObI
23 nosica: 6
tm/dm > 1/14 7
1/20 < tm/dm < 1/14 8
1/35 < tm/dm < 1/20
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Tao6nwumall.2—PacueTHOoE COTPOTHBIICHUE YCTATOCTH

['pyms 3nauenus Ry OpU BPeMEHHOM CONPOTHBIECHHH CTATU Pa3phiBy Run, H/MM?
e 110 420 cB. 420 110 440 | cB. 440 10 520 | cB. 520 10 580 | cB. 580 110 635

1 120 128 132 136 145

2 100 103 108 110 116

3 Jyst BceX MapoK cTajau 90

4 To xe 75

5 « 60

6 « 45

7 « 36

8 « 27

Ta6nuiall.3 - Koabdbuuuents: £ ig pacuera 3I€MEHTOB C YUYETOM XPYIIKOTO pa3pyIlIeHUs CTallu

Howmep cxemsr
JJIEMEHTA U

Tonmuna sneMeHTa
B PaCU€THOM

3HayeHus f Ui CTalel ¢ MpeaesioM TEeKy4YecTH [0
285 H/MM? 1 KIMMaTHIECKUX PaliOHOB CTPOUTENBCTBA

PACTIOTONCHHE CCYCHUH, MM, HE
pacyeTHOrOo Golee t>-30°C -30°C<t<-40°C
CEUYCHUS
Ne 1 mo rtabm JI.1 10 1,00 1,00
npu  THIHOTUHHON 20 0,90 HE MPUMEHSATh
pe3ke CBOOOJIHBIX 30 0,85 HE TIPUMEHSATh
KpoMok’)
Ne 3 nnu 4 o 10 1,00 1,00
Tad. JI1 npu 20 1.00 0.95
HAJIMYUM  KOJIOTHIX
OTBepCTHii?)
Ne 6 unu 7 mo Ta0iI. 10 1,00 0,95
J.1 20 0,90 0,80
30 0,85 0,75
Ne 16 o ta6mn. JI.1 10 1,00 1,00
20 1,00 0,95
30 1,00 0,87
Ne 18 o ta6n. JI.1 10 1,00 1,00
20 0,95 0,85
30 0,90 0,80
Ne 21, a mo Ta6un. JI.1 10 1,00 0,95
IpU  TWIbOTUHHOU 20 0,90 HE TIPUMEHSATh
peske CBOOOHBIX 30 0,85 HE MMPUMEHSTh
KPOMOK

1) B ocrampusix ciygasx = 1,00
2 TIpu cBepieHEIX oTBepeTHAX £ = 1,00
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Ipunoxenne M

Y37l (pepM ¢ HENmoCpeACTBEHHBIM KPeIJICHHEM 3J1eMEHTOB pellleTKH K nosicaM (epM u y3Jibl
cBsi3eil U3 THYTOCBAPHBIX NpoguJiei

O01mme moJ0KeHus

M.1 B y3nax ¢depMm ¢ HEMOCPeIACTBEHHBIM MPUKPEIUIEHHEM 3JEMEHTOB PEUIeTKH K MosicaMm
ClIeyeT IPOBEPATH (COTIIAcHO 1.15.8 HacTOAIIMX HOPM):

HECYIIYIO CIIOCOOHOCTh CTEHKH (ITOJIKM) MOsICa, K KOTOPOIl MPUMBIKAET JIEMEHT PEIIETKH;

HECYIIYIO CIIOCOOHOCTb JIEMEHTA PEUISTKH BOJIM3H MPUMBIKAHUS K MOSICY;

MPOYHOCTH CBapHBIX IIIBOB.

B nmpuBeneHnsIx ganee GopMysiax IpUHATHI CIEAYIONIHE 0003HAUCHHS:

N — ycunue B IpUMBIKAIOLIEM 3JIEMEHTE (PELIETKH );

M — wusrubarommii MOMEHT OT OCHOBHOTO BO3ACHCTBHSI B MPHUMBIKAIOIIEM DJJIEMEHTE B
IJIOCKOCTH (DepMBbl B CEUEHHH, COBIIAJAIONIEM C MIPUMBIKAIOIIECH CTEHKOMN (ITOJIKOM) mosica (MOMEHT OT
KECTKOCTHU y3JIOB CIIEAYeT YUUTHIBATh COMNIAcHO M.15.5 HacToAumx HOpM; IS hepM U3 KPYTIIBIX TpyO
— aHAJIOTWYHBII MOMEHT B PAacCMAaTPUBACMOM »JJIEMEHTE B CEUCHHH, MPOXOJAIIEM Yepe3 TOUYKY
IIepeceYeHMs OCU ITOTO AIEMEHTa ¢ 00pa3yrolleil nosca);

F — npomonbHas cuia B mosice CO CTOPOHBI PACTSIHYTOTO 3JIEMEHTA PEIIETKH;

A — TTomaIb MOMEPEYHOTO CEYCHHUS TI05ICa;

Ry — pacueTHOe CONPOTUBIIEHUE CTAJIH T05ICA;

t — TonmuHa CTeHKH (TTOJIKH) MOsICa;

0L — YTOJI IPUMBIKaHHUS 3JIEMEHTA PEIIEeTKU K HOsACY;

Ad — TIIomIa Ik MOMEPEYHOTO CEYCHUS DIIEMEHTA PEIICTKH;

tq — TonMHA cTeHKHU (TIOJIKK) 3JIEMEHTA PEIIETKH;

Ryd — pac4eTHOE CONPOTUBIIEHUE CTANIN DJIEMEHTA PEIICTKH.

M.2 WU3srotoBieHue ¢epM C HENOCPEJICTBEHHBIM IPHUKPEIUIEHHEM 3JIEMEHTOB pPEIeTKH K
1osicaM BO3MO’KHO TOJIBKO MPH CHEIHATU3UPOBAHHOM MTPOU3BOJICTBE C IMOONEPALUOHHBIM KOHTPOJIEM
KayecTBa, oOpalliass BHUMaHWE Ha KOHTPOJIb COOJIFOJICHUS Mepe]] CBAPKOW MPOEKTHOIO 3a30pa MEXy
TOpLIAMU PACKOCOB U MOsicaMu (epM IO BCEMY MEPUMETPY COMPSIKEHUS pacKoca C MOSICOM.

MecTHasi yCTOMYHMBOCTb CTEHOK IPH COCPEAOTOYECHHBIX HATPY3KaxX

M.3 Ilpu coBnajeHUH IUIOCKOCTH JEHCTBHUS HArpy3KH C IJIOCKOCTBIO CTEHKHU (ONMUpaHHE IO
THUITY, yKa3aHHOMY Ha puc. M.1, 6 HauboNbIIYI0 BETUYUHY COCPEJOTOUYCHHON HATPY3KH WIIN PEaKIuH
B OTIOPHOM CE€YEHHUH, AEUCTBYIOLIEH HAa KAKAYIO CTEHKY, CIEAYET ONPENEIATh:

a) peakuuI0 KpalHEHl OIopbl, Harpy3Kky Ha KOHILE KOHCOJIM M Ha YYacTKax
1,54 (rne h" = H - 2t, cm. puc. JI1, a, npuseraromux K onopam, 1o ¢opmyie

PIt?R, 7| 7,4+ 0,93\/% <1 (M.1)

0) peakuui0 TPOMEXKYTOYHOW OMOPhl M ONOPbIl KOHCOJM, HAarpy3ky Ha y4YacTKax,
pacroyio’keHHBIX Ha paccTosiHuu 6osee 1,547 ot onop, o popmyine
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P, /tZRyyc(ll,1+ 2,4\/%] <1 (M.2)

O &

LA

Pucynok M.1 — K pacueTy MecTHOI yCTOHYMBOCTH CTEHOK JIEMEHTOB U3 THYTOCBAPHBIX Mpoduien
a — cXeMa Harpy3o0K M peakiyii; 6 — onupaHue 4epe3 NPOKIAKY; 6 — HEIOCPEACTBEHHOE OITUPAHUE

M.4 Tlpu HecoBNaJeHUU IJIOCKOCTH JAECUCTBUS HArpy3KH € IIOCKOCTHIO CTEHKH (ONUpPAHUE I10
THUIY, YKa3aHHOMY Ha puc. M.1, ¢ mo popmynam:

Pl/5.103t2Ryyc(980+42%-o,2zi—2—0,11th,31 <1 (M.3)
342 z zh" _h'
P, /5-10°t°R, 7, 3050+ 23% ~00955 -5 |, <1 (M.4)
34ECH
—(115—015% 133-033 (M.5)
S S [t |
_(106-0,06" | 122022 (M.6)
S Y ey |

B dopmynax (M.1)+(M.6):

P1, P2—B kH n Ry - 8 H/MM?;

t — TonmuMHA CTEHKU NpoduIIs;

Z — YCIOBHasl JJIMHA PAacCHpEleNICHUs COCPEJOTOYEHHOIO Ipy3a, HE IOBBIIIAONIAS BBICOTY
CTEeHKH h;

I — BHYTPEHHUN painyC 3aKpyTJICHUS, HE MTPEBBIIAIONTNN 4t.
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®epMBbI M3 THYTOCBAPHBIX NpoduiIei

M.5 VY3nbl ¢epM U3 3aMKHYTBIX THYTOCBAapHBIX NPOQHICH NPSIMOYTOJIBHOIO CEUYECHUS
(puc. M.2) cienyer mpoBepsTh COIIACHO TPeOOBaHUAM I. M.l HACTOSIIEro MPUIIOKEHUS, a TAKKe
YUUTBIBAaTh HECYILYIO CIIOCOOHOCTb OOKOBOM CTEHKHU Iosca (MapajuleibHON IIIOCKOCTH y371a) BMECTE
IIPUMBIKaHMS C)KATOTO JIEMEHTA PELIETKH.

M.6 B ciryuae 0lHOCTOPOHHEIO NMPUMBIKAHHS K MOSICY JIBYX MJIM 0OJiee 3J1EMEHTOB PEIIETKU C
YCUJIMSIMHM pa3HbIX 3HaKkoB (cMm.puc. M.2, a, 0), a TakKe OJHOrO 3JE€MEHTa B OIOPHBIX Y3Jax
(em.puc. M.2, B) ipu d / D < 0,9 u g/b < 0,25 HecyInyro ciocoOHOCTh CTEHKH (ITOJIKK) OsICa CIIEAYET
MIPOBEPATH IS KAKJOT0 MPUMBIKAOIIETO JIeMEHTa Mo hopmyiie

L5M| . (04+18g/b)fsina
d, ;/C;/d}/DRyt(b+g+1/2Df)_

N[+ (M.7)

rae  y— K03 PHUIHUEHT BIUSHUS 3HAKA YCHIIUS B IIPUMBIKAIOIIEM 3JICMEHTE, IPHHUMACMbBIN PaBHBIM
1,2 npu pactsixenuu u 1,0 — B OCTaIbHBIX CIy4asx;

% — KOO PHUIHUEHT YCIOBHUI paboThl, mpuHUMaeMsblit Tadm. /1.1,

YD — K03(DDUIUEHT BIUSHUS TPOIOJILHON CHIIBI B MOSICE, OMPEACIISIEMbIi MPU CKaTHH B TOSICE,
eciu |F| / (ARy) > 0,5, o dpopmyie yp = 1,5-|F| / (ARy), B octanbHbIx ciydasx yp = 1,0;

b — mnMHa yyacTka JIMHHM MEPEeCeUeHUs] MPUMBIKAIOIIETO 3JIEMEHTa C TOSCOM B HANPaBICHUU
ocu mosica, pasuas db / sin «;

g — MOJIOBMHA PACCTOSIHUS MEXKIy CMEXHBIMH CTCHKAMH COCEIHHMX DJIEMCHTOB PEHICTKH HIIH
MOTIEPEYHON CTEHKO# packoca u omopHbIM pedpom; f= (D-d)/2

M.7 Hecymyo cnocoOHocTh cTeHku (mosku) mosica B Y-, X-, T-00pa3HbIX y37ax (CM. pHC.
M.2, ¢, 0, e), a TakKe B y371ax, yKa3aHHBIX B 1. M.6, ipu g / b > 0,25 cieayet npoBepsITh 110 popmyIe

1,7||V||>< fsina <1
d, ycydyDRytz(b+2+,/2Df)_

M.8 Hecyuryro cnocoOHOCT OOKOBOW CTEHKHM B IUIOCKOCTH y371a B MECTE NPUMBIKAHUS

IN|+ (M.8)

cxkatoro anementa npu d/D > 0,85 ciaenyer npoBepsATh Mo Gpopmyiie

N sin? o

— = - < (M.9)
ZyCythytdb

rae Yt — Ko3(hUIMEHT BIMSHUASA TOHKOCTEHHOCTH Mosica, jisi oTtHomeHui Db/t>25 mpunumaemsrit
paBubiM 0,8, B ocTanbHbIX coydasx - 1,0;

k — k03 dureHT, pUHUMAEMBIH PAaBHBIM:

npu 4(t/Dp)? — Ry/E<0 k = 3,6(t/Dp)>—E/Ry;

npu 0<4(t/Dp)? — RIE < 6-10 0 k = 0,9+670(t/Dp)? — 170 R/E;

B OCTaJIbHBIX ciay4dasx K = 1.0.
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Pucynok M.2 — V376l (hepM U3 THYTOCBAPHBIX MPpodruIei

a — K-00pa3Hblii pu TpEyroJbHOU peIIeTKe; 6 — TO K€, IPU PACKOCHOU PEIIETKE; 6 - OTOPHBIN;
2 — Y-o0pa3sbiii, 0 — X-00pa3Hbiii, e — T-00pa3HbIi

M.9 Hecymryto cnocoOHOCTh 3J€MEHTa PEHICTKH BOJIM3UM TMPUMBIKAHUS K MOSICY CIEIyeT
MIPOBEPSATH:

a) B y3/1ax, yKa3aHHbIX B M. M.6 HACTOSAIICTO0 NPUIOKCHHUS, NPU YIjaxX MPUMbBIKAHUSI
0=40°- 50°, mo popmymne

M
(|N|+o,5| |}<(1+o,013D/t)Sl (M.10)
db 7cydkRydAd
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rne K crmemyer omnpexpenath, kak B 11.M.8 HacTOSIIEro NPHIOKEHUS, HO C 3aMEHOM
XapaKTePUCTHK T0sICa HA XapaKTEPUCTUKH IJIEMEHTA PEIICTKH:

Dy Ha 6onbiiee u3 3HadeHuit d win dp, t Ha tg 1 Ry Ha Ryq.

Jlyist aieMeHTa penieTKu HEKBaJIpaTHOTO CEUeHUs B JIeBYIO dacTh ¢opmynbl (M.10) cremyer

31+d/d,) .
2(2+d/d,)’
0) B y3J1ax, YKa3aHHBIX B M.7 HaCTOSAIIETO MPUIIOKEHUS, TTO GOopMyIIe
(|N| | 08Mm |jx [1+0,01(3+5d/D~01d, /t,)D/t]sinar _
dy VeV kRyd Aq

BBIPQXEHHS B KPYTJIbIX CKOOKax (popmyssl (M.11) He nomkHo ObiTh MeHee 0.

BBOAUTH MHOXUTECIIb

1 (M.11)

JIist JIEMEHTOB PELIETKH HEKBAJAPAaTHOrO CeYeHHs B JIEBYIO 4yacTh (opmyisl (M.7) ciemyer
BBOANUTH MHOHTEND (1+d/dp)/2.

M.10 TIpo4HOCTH CBApHBIX MIBOB, HMPUKPEIUISIONIMX 3JEMEHTHI PEIIETKH K IMOSICY, CIEAyeT
IPOBEPSTH:

a) B y3lax, YKa3aHHBIX B II. M.6 HACTOSINETO IPHIOKEHHUS, IHPH Yriax MTPUMBIKaHHUS
a=40° - 50°, mo hopmyie

[|N|+ o,5||v||} 0,75+0,01D/t (M.12)

X =~
d, Bk 7R, (2d, /sina+d)

rie [ s, Ruf, yf, CTICIyeT IpUHUMATD COTJIACHO TpeOoBaHMsIM pasjena 13;
0) B y371axX, yKa3aHHBIX B 1. M.7 HacTOsIIEro MpuiIoKeHus, mo Gopmyse

1 (M.13)

@N' N o,5||v||j>< [1+0,01(3+5d/D-01d, /t,)D/t]sina _
d, 4B K7 Ry 7w dy

B) CBapHble IIBbI, BBIIOJHEHHbIE NPU HAIMYUM YCTAaHOBOYHOTO 3a30pa, pPaBHOIO
(0,5+0,7)td, c mOTHBIM MPOIITIABIEHUEM CTEHKH MPOQUIIS CIEIyeT paCCUUTHIBATh KaK CTHIKOBBIE.

M.11 PacuerHas iMHA MaHeNell BEPXHHUX MOSACOB (epM OECIPOrOHHBIX MOKPBITHN lef
onpenensiercst o ¢Gopmyie le=ul/, rne | — anuHa nanenu; y — KOIPPUIMEHT pACUCTHOW UIUHBI,
MIPUHUMAEMBII:

n-10°+1 .
1 =0,65 o4 A7 TaHedW Tosica, He TpaHHyYamedl ¢ [MApHUPHBIM  Y3JI0M
n-10° +0,

(mampumep, QuiaHLeBOE COeTUMHEHUS Ha 0o0JiTaX), U NPU HAJIUYUU PABHOMEPHO pacIpeneaeHHON
Harpy3kH Ha COCEIHUX MaHEIX;

n-10° +1 .
1=08 PR JUIS TIAHETW TI0sica, TpaHWYalled C IIAPHUPHBIM Y3JIOM WIH C
n-10° +0,

MIAHENbIO, HE 3arpy>KEHHOM pacnpeelIeHHON Harpy3Koi,

q Db 9] H t Db
N mapameTp pacnpeneieHHon Harpy3ku | 0 <n < 4T ;

31ecy N =

g — pacripeiesieHHasi Harpy3Ka Ha Mosic;
N — npoponbpHas cuna;
Ht — BbIcoTa (hepMBbI 110 OCSIM TOSICOB;
L — mposnet dhepMBI.
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M.12 OrtHomeHHE BBICOTHI MOSCOB K TOJIIMHE CTCHKH CIEIyeT MPUHUMATh HEe Oosee 45,
3JIEMEHTOB PEIICTKH - He Ooiee 60.

M.13 Pa3mepsl 371€MEHTOB PELIETKHU MO IIMPUHE (M3 IUIOCKOCTH KOHCTPYKLMH) HE CIIETyeT
npuHuMaTh cBbitie D - 2(t + td) mis ynoOcTBa HanoxeHHs CBApHBIX IIBOB.

M.14 Jlns osnemeHTOB pemeTkd pasmep d pekomeHayercs mnpuHuMarh He MeHee 0,6
HorepevyHoro pasmepa nosica D.

M.15 PaccrosiHue MeXIy CMEXKHBIMH CTCHKaMH (HOCKaMH) pPAacKOCOB JIOJDKHO OBITh
MUHUMAaJIbHBIM U3 YCJIOBUS HAJIOKEHUS ABYX CBapHBIX IIIBOB.

M.16 3aBoickHe CTBIKM 3JIEMEHTOB PEKOMEHJYETCS BBIIOJHATh CBapKOW BCTBHIK Ha
ocTarollelcss MoAKiagke. Pa3melieHne 3THX CTBIKOB B PAacTAHYTHIX AJIEMEHTaX C HaIpPSKEHUSIMHU
ceeiie 0,9Ry He pexomenmyercs.

M.17 MoHTaXHble CTBIKM PEKOMEHIYETCsSI BBINOJHATH (DIAHLEBBIMH Ha BBICOKOIPOUYHBIX
IIPEIBAPUTENBLHO HAIPSHKEHHBIX 0OJITaX.

(I)eprI C INosiCaMHU U3 IIMPOKOIOJIOIHBIX IBYTABPOB

M.18 PexomeHaanuy HACTOALIETO MOJpa3zesia paclpoCTPAHSIIOTCS Ha MPOEKTUpoBaHue dhepm
MOKPBITUI W3 JBYTaBPOB C MapaieIbHBIMU TpaHsAMH MOJOK (mmpokononounbix) Tuma K wmm I ¢
pelIeTKOM W3  3aMKHYTBIX THYTOCBApHBIX mpoduieili W  MIMPOKOMOJOYHBIX  JBYTaBPOB,
HEMOCPEJICTBEHHO MPUMBIKAIOIIUX K TOJIKaM IMOSICOB, /Ul pallOHOB C PacueTHOW TeMIIepaTypoil MUHYC
40 °C u BbI11I€.

JIns yka3aHHBIX GepM ciIeyeT HCIOIb30BaTh cTanb ¢ Ryn<380 H/MM? 11 cBapouHBIe MaTepHaIBI
¢ Ruwun = 490 H/mm?.

M.19 Pacuer d¢epMm crneayer NpPoOU3BOAUTH B COOTBETCTBMM ¢ 1. 15.5. VY3noBble
9KCIEeHTpUCcHTETHI (pric. M.3, M.4) nomyckaercss He yuuThiBaTh npu €/D<1/10 (rme Dp — BbICOTa
CeueHMsI M0sICa; € — PACCTOSIHUE OT TOUKU MEPEeCceueHus OCei AIEMEHTOB PEIIETKU J0 OCH I0sica).

M.20 U3rubaroiyie MOMEHTBI OT Y3J0BBIX SKCIIEHTPUCUTETOB M JKECTKOCTH y3JI0B B 2JIEMEHTaxX
(depM C TMOCTOSHHBIM 3HAKOM HOPMAaJbHOTO YyCHiIMs (IpU OTCYTCTBUU IOINEPEYHON HArpy3ku Ha
CTEepKEHb) IOMYCKAETCSl yUUTHIBATh 110 popMyJie

077 M+M <1 (M.14)
Ry, LA W
rac N " M — COOTBCTCTBCHHO pacquﬂoe HOpMaﬂBHOC yCI/IJ'II/IC 1 MOMCHT,

A )41 W — COOTBECTCTBCHHO IJIOIIAIb Honepequro CE€UCHUA, I MOMEHT COHpOTI/IBJ’ICHI/IfI O)IHOI\/’I
U3 TIaHEeJIeH CTeP)KHS PACIIEHTPOBAHHOTO Y3I1a.

HpI/I 9TOM 3HAYCHUI MOMCHTOB OT y3J'IOBI)IX SKCHCHTpI/ICI/ITeTOB Me JOJIKHBI y,Z[OBJ'IeTBOp?ITI)
YCJIOBHIO

M

e <1 M.15
W(R, -N/A) (M.13)

rae W, A, — COOTBETCTBEHHO MOMEHT CONPOTUBIICHHUS, TUIOIIA/lb CEYEHHUS U PACUETHOE CONPOTUBIICHUE
CTajii OJHOM U3 MaHeNel mosica pacCuUeHTPOBAHHOTO y3JIa.

®opmyna (M.14) yuuTbIBaeT JOMyCTUMOCTD TUIACTHYECKUX JeopMaluii MeTasia B KOHIIEBBIX
CEYCHUSX CTEPIKHEN.
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M.21 JIns pacTAHYTBIX 3JIEMEHTOB pPEIIETKH, PACCUMTHIBAEMBIX 0€3 ydeTa H3rHOaroImmnx
MOMEHTOB, CJIeJIyeT TPUHUMATh KO3 (UIIUEHT yciaoBuii paboTsl y. = 0,85.

M.22 PacueTr yCTOMYMBOCTH CKATBIX CTEP>KHEN IIPU OTCYTCTBUU HA HUX MONEPEYHON Harpy3Ku
BBINOJIHSACTCS 0€3 ydera M3rubaronmx MOMEHTOB. PacueTHble JUIMHBI MPUHUMAOTCS 1o Tabm.5. [l
dbepMm, mpH pacueTe KOTOPBIX YUMUTBHIBAIOTCS M3rMOAIONMEe MOMEHTHI, JOMYCKAeTCsl YMEHBIIATh
pacueTHbIC JUIMHBI AJIEMEHTOB PEIIETKU B MJIOCKOCTH ()EPMbI C YYETOM HMX YHPYTOro 3alleMJICHUs B
00ouX mosicax.

[Ipu oTcyTCTBHM B y3/1aX CKATOTO Mosica 3JIeMeHTOB ycuieHus (cM. . M.35) B pacuere ero Ha
YCTOMYHMBOCTb CIICYET MPUMEHSITh KO HUIIHMEHT yciaoBuil paboTsl y. = 0,85.

DNeMeHTHI, PACKPEIUIAIONINE CXKAThI MOAC U3 TUIOCKOCTH (DepMBI, M UX KPEIUICHUS JOJDKHBI
OBITh PaCCYMTAHBI B COOTBETCTBHH C 1. 7.11.

M.23 HenonkpemneHnsie y3isl hepm (cMm. puc. M.3, M.4), cocTosiiye U3 JByTaBPOBOTO TOsica
Y TIPUMBIKAIONINX K HEMY 3JIEMEHTOB PELIETKH, CIEAYET MPOBEPSITh:

Ha OTru0 y4acTKa MOJIKH M0sCa, KOHTAKTUPYIOIIEH C 3JIEMEHTOM PEILIETKH;

Ha HECYIYI CIIOCOOHOCTh y4acTKa CTEHKH I0s5iCa, COOTBETCTBYIOIIETO CXKATOMY S3JIEMEHTY
pelIeTKy;

Ha HECYIIYIO CITIOCOOHOCTH MOMEPEYHOT0 CEUEHUSs T0sCa;

Ha HECYIIYI0 CIOCOOHOCTH 3JIEMEHTA PEIIETKN B 30HE IPUMBIKAHUS K TIOACY;

Ha MPOYHOCTH CBAPHBIX IIBOB MPUKPETUICHHS HIEMEHTA PEUICTKH K MOSICY.

M.24 B HENOAKPEIUICHHBIX MPUMBIKAHUAX K MOSICY TMPSIMOYTOJIBHOTO THYTOCBAPHOTO MPO(UIIS
B K-00pa3nbIx u onopHbIX y3max (cM. puc. JI1.3, a, ) mpu g < 15 MM (§ — IOJTOBHHA PACCTOSIHUS MEXKTY
HOCKAaMH 3JIEMEHTOB PEIIETKN) HECYIYIO CIIOCOOHOCTD I0sica Ha OTTUO MOJIKU CIEAYyeT MPOBEPTH IS
KaX/10T0 MPUMBIKAHUS B OTJIEJILHOCTH 1O (opmyIie

M 4 242D
|N|+|d| Ve ;/DRyt2 —_——

+R,t.d|<1 M.16
X sina d, yard ( )

rie N —ycuine B 3ieMEHTE pelieTKH;

M — wu3rubaronuii MOMEHT B TPUMBIKAIOIIEM JJIEMEHTE B IUIOCKOCTH Y3Jia B CEYCHHH,
COBIIAJIAIOIIEM C IPUMBIKAIOIIEH MMOJIKON Mosica;

Ye — KOOQOUIIUEHT YCIOBUN pabOThI, MpuHUMaeMbli o Tabi. /.1,

yp — K03 uument, paBubiii 1,5 - o/Ry , ecau nosic cxar npu o/Ry > 0,5, u 1 - B ocTanbHBIX
Cllyyasx;

0 — IPOJI0JIbHOE HANPSYKEHUE B ITAHEIH 1105ICA CO CTOPOHBI PACTAHYTOI'O Packoca;

Ry — pacyeTHOE CONPOTUBIIEHUE CTAIH 105ICa;

Ryd — pacueTHOE CONPOTUBIIEHUE CTAJIN AJIEMEHTA PEUIeTKH.

M.25 B HenoJkpemieHHbIX MPUMBIKAHUSIX K TOSICY MPSIMOYTOJIBHOIO THYTOCBAPHOTO MPOQHIIs
B y3nmax T-o0pasHoro tuma (cM. puc. M.3, 0), a Takxke B K-00pa3HbIX B OMOPHBIX y31ax npu g > 15 MM
HECYIIIYIO CIIOCOOHOCTB I0sIiCa Ha OTTUO MOJIKU CIIEAYET MPOBEPATH MO hopmyIie

M| g 22D +d,

1, |N|+d— 7| 7oR, + Ryt d <1 (J1.17)

C -
b d, sin ¢
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Pucynok M.3 — Turmsl conpspKeHHE BYTaBPOB C MPSMOYTOJIBLHBIMU THY TOCBAPHBIMU MPODQUIIMH
a — K-o0pasnoe; 6 — T- 006pa3Hoe; ¢ — onopHOe

ITpu db = d MOXHO MOJTB30BATHCS HOPMYITON
N MU (BeRED e e (M.18)
+ —+ < :
d, J/7\ dsna 0

M.26 B HeENoIKpEIUIEHHBIX MPUMBIKAHMSIX K IMOSCY LIMPOKOIOJOYHOIO JIByTaBpa B
K- 00pa3HbIxX u onopHbIX y31ax npu g < 15 mm (cMm. puc. M.4) Hecylyto cliocOOHOCTB Mosica Ha OTTUO
HIOJIKH CIIE/TyeT MPOBEPATH MO GopmyIie

(|N|+|I\/I|J/7{7D3yt ( 2d, +D—2+2*/§Dj+Ryd(Ad —tfdd)}gl (M.19)

sina d, sina

rae Ag — TUIOIIAIb TIONIEPEYHOr0 CEYEHHs packoca.

M.27 Hecymyto CcHnocOOHOCTh CTEHKH HEMOAKPEIUICHHOTO JBYTaBPOBOTO TIOsica IO
BO3/ICIICTBHEM CKAaTOTO 3JIEMEHTa PEUIETKH U3 MPSMOYTOJIbHOTO THYTOCBAapHOIO Mpoduis ciexyer
poBepsATH MO hopmyrie

N sin o
<1
107/c7/DRytw(t +td )

(M.20)

M.28 Hecymyoo CcnocoOHOCTh CTEHKH HEMOAKPEIUICHHOTO JBYTaBPOBOTO TIOsica IO
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BO3JICHCTBUEM CXKATOTO 3JIEMEHTA PEHICTKH M3 HMIMPOKOIOJIOYHOIO JBYTaBpa CIEAYET MPOBEPSITH IO
dbopmyiie

N sin a
1157C7DRydbtw -

(M.21)

Pucynok M. 4 — Tunsl conpsikeHus ABYTaBpPOB
a -K — obpasnoe; 6 — onopHoe

M.29 Hecyuryto ciocoOHOCTh MOMEPEYHOT0 CEUEHUS HEMOAKPEIUIEHHOTO JIByTaBPOBOT'0 MosAca
101 BO3JICHICTBUEM MONEPEYHON CUIIBI B y3JI€ CIIEIyeT MPOBEPATH IO (hpopmyie

- Q <1 (M.22)
¥7bR[A=(2— 7)Dt +(t,, +2r )]
rne  Q — momepeuHas cuiia B y3i1e, paBHas B y3nax K-oOpa3zHoro Tuma MEHbIIEMY W3 MPOU3BEICHHN
N sino.;
y'b — KoduuueHt, pasuslii 1,3 - 6/Ry, HO He Ooree 1,0;
Rs — pacueTHOE CONPOTHBIIEHHE CTAJIU TOsICa CPE3Y;
A — TTOIAIb IOTIEPEYHOTO CEYCHHUS TI0SICA;

x=1/1+169%/(3t?);

I — paguyc 3aKpyTieHus mpoQuis mosca.
M.30 Hecymryro ciocoOHOCTh 3JIEMEHTA PEIICTKH B 30HE MPUMBIKAHUS K HEMOJAKPETUICHHOMY
JIBYTaBPOBOMY TIOSICY CIIEYET IPOBEPSTH 1O hopMyIie

VeV Ryd A
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rae  yd — KodhGUIMEHT BIUSHUS 3HaKa YCUIIUS B MPUMBIKAIOLIEM 3JIEMEHTE, TPUHUMAEMbI paBHBIM
1,2 npu pactsokenuu u 1,0 - ipu cxxatuu;

Ryd — pacueTHOE COMPOTHUBIICHHUE CTAJIM AJIEMEHTA PEIIeTKH;

& — ko3 urment, paBHbIN IS SIEMEHTOB MPSIMOYTOJIBHOTO THYTOCBAPHOTO MPOGMIIA B y3JIax:

a) K-o6pasnoro tuna - 0,14;

0) onopusIx - 0,06;

B) T-o6pa3noro tuma - 0,10.

J1y1s1 57IeMEHTOB 13 MIUPOKOTIOIOYHOTO JIByTaBpa B K-00pa3ubix u onopHbix y3nax ¢ =0,05.

M.31 CpapHble IIBBI, NPUKPCIUIAIONMINE DJJIEMEHTHl pemieTKH (B HEMOJKPEIICHHBIX |
YCUWJICHHBIX Yy3J1aX), CIEAYeT PacCUYUTHIBATh IO IPOYHOCTH YYACTKOB (CTEHOK, IOJIOK) DJIEMEHTA
pEIIeTKH.

M.32 B y3max ¢epM, yCHICHHBIX HAKJIOHHBIMHU IuTaHKamMu (puc. M.5), ciemyer mpoBepsTh
HECYIIYI0 CIIOCOOHOCTh YYacTKa CTEHKH JBYTaBPOBOTO TIOSICA, COOTBETCTBYIOIIETO JJIEMEHTY
pemieTku, o Gopmyie

0,5 ||\||+|::|/I| sina [y, 747oR,t,d <1 (M.24)

b

%

Ne \ N, '

Pucynok M.5 — ¥V3en ¢epmbl, ycHIIeHHBIH HAKIIOHHBIMU TUIAHKAaMHU

M.33 B y3max, yka3zaHHbIX B M. M.32, pekoMeHIyeTcsl NpOBEPATh TAKXKE HECYLIYIO
CIIOCOOHOCTh HAKJIOHHBIX IUIAHOK, OIpenaesss AECUCTBYIOUIYI0O Ha HUX CHIIYy KakK pPa3HOCTh MEXIYy
ycuiiieM B aseMenTe pemietku N u Hecyleil criocoOHOCTBIO JIEMEHTA, BEIYMCIEHHON B COOTBETCTBUU
¢ pexomenpamusivu . M.30.

M.34 V31pl nOpUMBIKaHUS DJJIEMEHTOB pPEHIETKH K I0scaM  CJIEeAyeT IPOEKTUPOBATh
6ec(hacoOHOUHBIMU CBAPHBIMHU.

M.35 JIna obecnieueHus: Hecylllel CIOCOOHOCTH Y3JIOB PEKOMEHIYETCs TMOJIKH JIBYyTaBpOB B
MECTE IPUMBIKAHUS K HUM 3JIEMEHTOB PEUIETKH MOAKPEIIATh IPOJOJbHBIMY HAKIOHHBIMU INIAHKAMU
(cM. puc. M.5). B mecrax MpUMbIKaHHS 3JE€MEHTOB PELIETKH U3 JIBYTaBPOB, a Takxke B T- oOpa3HbIX
y3/1ax CO CTOMKaMHU NpU HAJIWYMKM BEPTUKAIBHBIX (DACOHOK Ui KpEIUICHHs CBSI3€H OIyCKaeTcs
YCTaHOBKA MapHbIX pedep KECTKOCTH.

M.36 YkpynmHUTENTbHBIE CTBIKM (epM PEKOMEHAYETCS MPOCKTUPOBATH  OOJTOBBIMH
(uiaHIEBBIMU: B YPOBHE C)KaTOro Iosica — Ha OOBIYHBIX, B YPOBHE pACTSHYTOro Iosica - Ha
BBICOKOTIPOYHBIX 0OJTaX.

M.37 I'opu3oHTanBHBIE CBSI3H 110 (pepMaM JOITyCKAETCsl KPEMUTh K HAPYKHBIM ITOJIKAM TOSICOB.
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M.38 B coeamuHeHuH ¢ KOJOHHaMHM (HAJKOJOHHUKAMH) HEOOXOAMMO HCKIHOYaTh

BCPTUKAJIBHBIC TICPCMCIICHHA KOHIA@ BCPXHEro I105Ca U oOecreyuBaTh €ro TFOPHU30HTAJIbBHYIO
NMOABHKHOCTL HAa BCIIMUMHY CMCIICHWA OTHOCUTCIIbHO OIMOPHOI0 y3J1a.

M.39 VYrnoBsie MIBBI HA HOCKAX AJIEMEHTOB PEIIETKH M3 THYTOCBApPHBIX mpoduieit npu tg >5

MM PEKOMEH/IYEeTCsl BBIIIOJHATE C PEABAPUTEIILHOM MOArOTOBKON KPOMOK (prc. M.6).

o, rpan [, rpan S, MM
35-45 90 2-3
46-60 75 3-4
61-90 55 3-5

Pucynok M.6 — Jlerans mpuBapKu HOCKOB THYTOCBapHBIX Mpoduieit

M.40 PaccrosiHue Mexay MOINEpPeYHbIMM HIBAaMH Ha IMOJKaxX MOSICOB (Y HOCKOB 3JIEMEHTOB

pELIETKH) CIIeTyeT IPUHUMATD:

rIe

B OIIOPHBIX y3J1aX M CTHIKOBBIX y3JaX CKaTOro Iosica - He MEHee 5 MM;
B OCTQJIBHBIX CiTydasx (CM. HampuMmep, ¢ Ha puc. M.5) - He meHee 20 MM.

Y3abl cBA3el

M.41 V31bl cBsA3el U3 rHYTOCBapHbIX Ipoduieit (puc. M.7) mpoBepsIoT:

a) Ha IPOYHOCTh M YCTOMYMBOCTH 3JIEMEHTOB y3J1a ¥ MPUMBIKAIOLICH K y3IIy 30HBI TPOQUIIS;
0) Ha MPOYHOCThH CBAPHBIX COCAMHEHUH.

M.42 Hecymiyto ciocOOHOCTb NMPH PacTSKEHUU 3JIEMEHTA CBSI3U POBEPSIIOT:

a) s y37108B tuna @ (cm. puc. M.7, a) - o ¢popmyie

N/[R,t2D, /(d, —3t,, )]+ Ryot,d, <1 (M.25)

rae N — ycumme B 2JIeMeHTe CBS3H;

Ryf — pacueTHOE COMPOTUBIICHUE CTaIH (hJIaHIIa;

Dt — nnuna ¢ranna B10Ib PAaCOHKH CBSI3U;

Ryd — pac4eTHOE COPOTUBIICHHUE CTAIH JIEMEHTA CBSI3H;

0) s y3noB tuna @H (cM. puc. M.7, a) - mo popmye (M.25), Ho ¢ 3amenoii tq Ha tg+0,61h,
rae th — ToJIuyHa HaKJIaJgKu;

B) Jutst y3;10B THMa B (cM. puc. M.7, @) - 110 yCI0BHIO

N/ ARyays<I (M. 26)

A — TomaAb MOMEPEYHOTO CEUCHHS AIIEMEHTA CBSI3H;
7t — KO3 PUITMEHT BAUSHUS TIIyOUHBI BPE3KH, TPUHUMAEMBII:
npu 0,8 <l1/dp<1,6 y¢=0,5111/0dp+0,18
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"l11/dp 21,6 v¢=1,0
M.43 Hecymiyto ciocOOHOCTb MPH CKATUU SJIEMEHTOB CBS3EH CIIEIYeT POBEPSTH:

a) 1 y3noB tuna @ (cMm. puc. M.7, a) - mo ¢popmyse (M.25) u o popmysam:
N Ne

N N,

0) mia y3noB tunos @, u By no popmyne (M.28) u no dpopmyue:

N
AN+W61 R, <1 (M.29)

fc fc

B dopmynax (M.27)+(M.29):

€, €1 — PacCTOSHUSI COOTBETCTBEHHO OT OCH (DaCOHKU 3aKpEIUIIEeMOM KOHCTPYKIHMH 10 OCH
9IIEMEHTA CBSI3U U JI0 LICHTPA TSHKECTH TABPOBOI'o ceueHust (hacOHKHU CBs3U ¢ pedpoM (cM. puc. M.7, 6);

A, W — COOTBETCTBEHHO IUIOIIA/Ib CEYEHUSI U MOMEHT CONPOTUBIIEHUS NMPO(QUISE OTHOCUTEIHHO
ocH (DacOHKH CBSI3H;

Atc, Wic — COOTBETCTBEHHO IUIOIIAAb U MOMEHT CONPOTUBIICHUS (PaCOHKH CBSI3U C yU4ETOM pedpa
(ipu ero HaNMYKHK);

¥t — K03(hPpULIMEHT ycIoBUH padOThl, IPUHUMAEMBIH B 3aBUCUMOCTH OT HauOOJIbIIEH YCIOBHOM
rUOKOCTH IPOHIIS:

mpu 1 <0,45 v=0,6

" 1>045 v=054+0,151, =Ho ne Gouee 1,0.

@®opMyJibl CIPABEIMBBI IPU COOTHOILIEHUU Pa3MEpPOB MONEPEYHOr0 CEYEHUSI FIEMEHTa CBA3H
0,75 < dp cBs3u d < 1,1 1 oTHOIIEHHH OOJIBINIETO pazMepa MPOPHIIA K TONIMHE He Oosee 45.

M.44 Pacuet cBapHBIX COeTMHEHUN TPOHIIsA U (PACOHKH CBSA3M C (IIAHIIEM y3JI0B TUIIOB @, @y,
@, crnegyer MpPOU3BOAUTH B cooTBeTcTBUU ¢ 1.10.5 HacToAmMX HOPM € ydeToM Kod(pdHIMeHTa
ycnoBUi paboTel yef = 0,8, yUMTBHIBAIOIIEr0 HEPABHOMEPHOCTh Nepelayd YCHIUM, U 1O MeTaly
TPaHULIbI CIIJIaBJICHU ¢ (JIaHIIEM B HAIlPaBJIEHWHU TOJIIMHBI IPpOKaTa 1o ¢popmyJie

N/ kf IW Rth 'YWZ 'ycfg 1 (MBO)
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Ej Tun @ -1
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Pucynok M.7 — Y31bl cBsi3el U3 THYTOCBapHBIX NMpopuiien

@ — TUTIBI XBOCTOBUKOB; O — cOeTMHEHNE C (PAaCOHKOH; | — IMHUS IIEHTpa TSHKECTH ceYeHUsT (PaCOHKU
CBsI3H ¢ peOpoM; 2 — ock (hacoHKH (epMbl; 3 — OCh TPOPUIIS
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