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IIpaBuna knaccuukamuy W TMOCTPOMKM MOPCKUX CyaoB Poccuiickoro Mopckoro perucrpa
CYAOXOICTBA YTBEPKIEHBI B COOTBETCTBHM C JEHCTBYIOIIMM IIOJIO)KEHHEM M BCTYNAIOT B CHIY
1 auBaps 2019 rona.

Hacrosmee nznanue IIpaBun cocrtaBneHo Ha ocHoBe u3faHus 2018 roma ¢ yyeToM M3MEHEHUH U
JIOTIOJTHEHUH, TTOATOTOBIEHHBIX HEMOCPEACTBEHHO K MOMEHTY Mepen3IaHusl.

B IlpaBunax yuTeHsl yHHU(QUUHpPOBaHHBIE TpeOOBaHMS, HHTEPHPETALMM U PEKOMEHIALUH
MexnyHapoaHOH acconuanuy KiraccupukramnoHapx oomectB (MAKO) 1 cOOTBETCTBYIONTHE PE3OTIOIINH
MexayHnaponnoit Mmopckoit opranuzanuu (MIMO).

IIpaBuna cocToAT U3 CIAENYIOUIUX YacTeN:

vacTh | «Knaccudukanmsy;

yactb I «Kopmycy;

gacTh 11l «YcTpoiicTBa, 000pymOBaHNE M CHAOKCHHEY;

gacTh IV «OCcTOMYHBOCTHY;

gacth V «/lereHne Ha OTCEKM»;

yacth VI «IIpoTHBONOXKapHAs 3aIIUTaY;

yacth VII «MexaHnueckue yCTaHOBKHY;

gacTh VIII «Cuctemsl u TpyOOTIPOBOIEIY;

yacth [X «MexaHu3Mb»;

yacTh X «KoTibl, TemnooOMeHHbIE anmnaparbl U COCYIBI MOJ JaBICHUEM;

gyacTh XI «Onexrpuueckoe 000pynoBaHHEY;

yacTh XII «XonoaunbHble YCTaHOBKNY;

yactb XIII «Marepuanbi»;

gacTh XIV «CBapkay;

yacTh XV «ABTOMAaTU3ALUI;

gacTk XVI «KoHCTpyKIMA ¥ MPOYHOCTH CYAOB U3 MOIMMMEPHBIX KOMITO3UIIMOHHBIX MaTepHANIOBY;

yactb XVII «/lomonHUTENBHEIE 3HAKKM CHUMBOJA Kjacca M CIIOBECHBIE XAPAKTEPUCTHKH, OIpe-
JIENIAIONINEe KOHCTPYKTUBHBIE WIIA IKCILTyaTallMOHHBIE 0COOEHHOCTH CYIHAN;

gyacth X VIII «O0mmue npapuia no KOHCTPYKUUH U IPOYHOCTH HABAIOYHBIX U HE()TECHAIMBHBIX CYIOBY»
(Part XVIII "Common Structural Rules for Bulk Carriers and Oil Tankers"). Tekct wactu XVIII
COOTBETCTBYET OHOMMEHHbIM O0muM npasuiam MAKO;

yacte XIX «JlomomHurensHele TpeOOBaHMA K KOHTEHHEpOBO3aM M CydaM, IMEPEBO3SILUM TIPY3bl
npenMytecTBeHHO B KoHTerHepax» (Part XIX "Additional Requirements for Structures of Container
Ships and Ships, Dedicated Primarily to Carry their Load in Containers"). Texct wactum XIX
cootBerctByeT YT MAKO SI11A «TpeGoBaHuss K NpPONOJBHOH NPOYHOCTH KOHTCHHEPOBO3OBY
(utonb 2015) u S34 «DyHKUMOHANBHBIE TPEOOBAaHMS K BapHaHTaM Harpy3KH NP IPOBEPKE MPOYHOCTH
KOHTCHHEPOBO30B METOIOM KOHEYHBIX 3JIEMEHTOB» (Mai 2015).

Yactu I — XVII u3par0Tcst B 3JE€KTPOHHOM BHJI€ Ha PYCCKOM M AHIVIMICKOM s3bIKax. B ciydae
pacxXoKJIeHUH MEXIy TeKCTaMH Ha PYCCKOM M aHIIMIICKOM fA3BIKaX TEKCT Ha PYCCKOM S3BIKE HMEET
MPEUMYIECTBEHHYIO CHITY.

Yactu XVIII — XIX uznarrcs B 31EKTPOHHOM BHUJE TOJIBKO HAa AHIVIMMCKOM SI3BIKE.

(© Poccuiickuii Mopckoi peructp cygoxoactsa, 2019



Hacmoswee uzdanue Ilpasun, no cpasuenuro ¢ uzoanuem 2018 200a, codepocum credyrowue
u3MeHeHUuss u OONOTHEeHUs

MPABUJIA KITACCU®UKAIIAU U IOCTPOMKHA MOPCKHX CYJIOB

YACTD IX. MEXAHU3MBbI

1. Paznen 1: B Tabnwmiy 1.2.3.2 BHeCEHBI U3MCHCHHS,

B myHKTax 1.2.4 u 1.6.1 yrouHeHbl TpeOOBaHHUS K MarepHallaM MEXaHHU3MOB;

B maBe 1.3 yToyHeHsl TpeOOBaHMS K THIPaBIMYECKHMM HCHBITAHUAM JAeTalell IBUraTesei
BHYTPEHHETO CTOpaHUs ¢ yueToM yHU(HIHupoBaHHBIX TpeboBannit MAKO M72 (Rev.l Mar 2016).

2. Paznen 2: B m1aBy 2.4 BHECEHBI M3MEHEHUS C Y4ETOM YHU(PHUIMPOBAHHBIX TpeboBanuii MAKO M53
(Rev.3 June 2017), yTouHeHBI TpeOOBaHUS K KOHCTPYKIIUH KOJIEHYATHIX BaJOB, H3TOTOBJICHHBIX U3 YYTYHA.

3. Pazgen 6: B maBy 6.3 BHECEHBI M3MEHECHHSI ¢ YIETOM YHU(PHUITUPOBAHHBIX TpeboBarnmiit MAKO A3
(June 2017);

B MYHKT 6.5.5.2 BHECEHbI U3MEHEHHUS.

4. Pazpmen 9: yrounens! TpeboBanus myHKToB 9.1.1 n 9.5.1.

5. BHeceHbl U3MEHEHHS PEAAKIMOHHOTO XapaKTepa.

Buecensr msmenenus nHa ocHoBanuu I[IT Ne 313-08-11631 ot 24.09.2018: B mymkrax 91.1, 9.5.1
YTOYHEHBI TpeOOBaHUS.

W3menenust, BHECEHHBIE B HACTOALLYIO YacTh IIpaBui, Haunnas ¢ 13.05.2019, npuBoasrcs B [lepeune
U3MeHeHH. M3MeHeHusl peqakiiIMOHHOro Xapakrepa B llepeueHb HE BKIFOUAIOTCS.



NEPEYEHb U3MEHEHUI

W3mensemsie Hudopmarms 0o U3MEHEHUIM Ne m mata mupkymsapHoro nuceMa, | [laTa BCTyIUICHHS
ITyHKTBY/TIaBbI/Pa3aeIibl KOTOPHIM BHECECHBI U3MEHEHUS B CHIY
Yacte IX, mynkr 1.2.3.1 | Jlob6aBnensl TpeOGoBanus kK o0beMy nokymeHtauu | 313-69-1220m ot 13.05.2019 01.07.2019
Tra30BbIX JIBUTATEICH
Yacte X, tabmuua 1.2.3.2 | 3MeHeH HOMep TaOJIHIbI 313-69-12201; ot 13.05.2019 01.07.2019
Yacts IX, Tabmina 1.2.3.1-3 | Job6aBnena Ttabnuma ¢ mnepedyHeM JokyMeHTauuw, | 313-69-12201 ot 13.05.2019 01.07.2019

TpeOyeMoit TSl Ta30BBIX JBUTATEIECH
Yacte IX, mynkr 2.3.4.5 | YTouHEeHa cchlIKa 313-69-12201; ot 13.05.2019 01.07.2019

Yacts IX, pasgen 10 Pasnen nepepaboran, no6aBieHs! TpeGoBaHUs K ra3oBeM | 313-69-1220x ot 13.05.2019 01.07.2019
JIBUTATEIISIM BHYTPEHHETr0 CTOPAaHMS




YACTbD IX. MEXAHU3MbI

1 OBIIME ITOJIOKEHUSA

1.1 OBJIACTDh PACITPOCTPAHEHUA

1.1.1 TpeGoBanmst Hacrosmeld dvacTh I[IpaBWi pacmpoOCTpaHSIOTCS Ha CICAYIOIIHE IBUTATECTH U
MCXaHH3MBI:

.1 gBUTaTENN BHYTPEHHETO CTOpPAHUs, TIaBHBIC

.2 TypOWHBI TTAPOBbIE, ITIABHbIC;

.3 ra30TypOWHHbBIE IBUTATEINH, TJIABHBIC;

.4 mepenadn M My(QTEHI;

.5 JBUTAaTENM TPUBOAHBIC IS UCTOYHHKOB DJICKTPOIHEPTUH WIIM BCIIOMOTATENBHBIX W TMaTyOHBIX
MEXaHU3MOB, arperarsl B cOope;

.6 Hacochl, BXOASIUME B COCTaB CHUCTEM, periaMeHTupyembix 4dactsamu VI «lIporuBonokapHast
zamuTay, VIII «CucreMsr u Tpybomnpooas»y U XII «X0oI0aMIIbHBIE YCTaHOBKIY;

.7 KOMIIpECCOphl BO3AYILHBIE;

.8 BO3mMyXOHArHerarenw TIJIABHBIX KOTJIOB, TypOOHarHeTaTeld W BO3AyXOHATHETATEIH JBUTATENCH
BHYTPEHHETO CTOpPaHUSs;

.9 BEHTWIATOpBI, BXOHAAIIME B COCTAaB CHUCTEM, perameHTHpyemblx uacTeio VIII «Cuctemsr u
TPYOOITPOBOIBI»;

.10 mpuBOABI pyIEBEIE;

.11 MexaHU3MBI SIKOPHBIE;

.12 nebenku OyKCUpHBIE;

.13 MexaHu3MBbI IBAPTOBHEIE;

.14 puBOABI TUAPABIUYECKHUE;

.15 cemapaTtopsl IEHTPOOEKHBIE TOIUIMBA M Macla.

1.2 OFBEM OCBHUJAETEJHCTBOBAHUM

1.2.1 YcmoBusi, ONpeaemsIonIiue MOPSI0K OCBUICTEIILCTBOBAHNS MEXAaHW3MOB M OOOPYNOBAaHUS TPH
M3TOTOBJICHHUH, a TAKXKE MOPATOK PACCMOTPEHUS B OJJOOPEHUS TEXHUUECKON TOKYMEHTAIIUH, U3JI0KCHEI B
OO0IUX MOJOKEHUAX 0 KIacCU(DUKAIMOHHON U MHOH JIEsATEILHOCTH.

1.2.2 OcBupeTensCTBOBAHUIO PerucTpoM mpu HU3rOTOBICHUM MOAJEKAT IBHUraTelld U MEXaHU3MBI,
nepevrcieHnble B 1.1, 3a UCKITFOUEHHEM BCIIOMOTATEIbHBIX MEXaHU3MOB C PyYHBIM HPHUBOIIOM.

1.2.3 Jlo Hayanma M3rOTOBIEHUSI MEXaHU3MOB JIOJDKHA OBITH TIPECTaBIeHa Ha paccMOTpeHne Peructpy
cienyromas JOKyMEHTAITHS:

.1 o gBUTATENSIM BHYTPEHHETO CTOPAHMS:

JUIst ”HGOPMAIIMU - B COOTBETCTBUU ¢ Tabm.1.2.3.1-1;

JUISL OMOOPEHHS - B COOTBETCTBUH ¢ Tabm. 1.2.3.1-2;

JUISL Ta30BBIX JIBUTATENICH MOJKHA OBITH JOIOJHUTEIHHO MPEACTaBICHA JOKYMEHTAIIUS B COOTBETCT-
BuM ¢ Tabm. 1.2.3.1-3.

Ilopsimok mpencrtaBiaeHuss W paccMoTpeHus AokymeHTanuu mo JBC yka3zaH B NPWIOKEHUU 2
«Ilopsamox TpencTaBiaeHUS M IMPOXOKIACHHS TOKYMEHTAIMU» K pasd. 5 «MexaHusmeDy dacta [V
«Texandeckoe HaONIOMEHNE 3a W3TOTOBJICHHWEM wW3aenuin»y [IpaBUi TEXHWYIECKOTO HAONIOMEHUS 32
MMOCTPONUKOHN CyIOB M M3TOTOBJICHHEM MAaTEPHUAJIOB W M3ACIHH IJIS CYIOB.



Tabnuna 1.2.3.1-1
Joxymentanus no JABC, npeacrapisieMasi 1ist HHGopManuu (YT0 MPUMEHHMO)

1 | Onmcanue ¢ OCHOBHBIMH cBeaeHusiMH 1o apuratemto (cM. Ilpunoxenue 3 «Omucanue [IBC ¢ OCHOBHBIMH CBEICHUSMH H
TEXHUYECKUMHU JAaHHbIMH ((popma 3asBku Ha onoOpenue [IBC u mpencraBneHust NaHHBIX)» K pa3n.S «MexaHusmbl»y yactu IV
«TexHuueckoe HaOIIOCHHE 32 U3TOTOBICHUEM U3/eNuid» [IpaBui TEXHUUECKOTO HAOMIOCHHUS 3a TOCTPONKOI Cy/IOB U U3TOTOBICHUEM
MaTepHaloB U U3JeIui Ui cyoB B cootBeTcTBUU ¢ [Ipunoxenuem 3 k YT MAKO M44 (Rev.9 Dec 2015)) miu TexHuueckue ycinoBus
2 | [Tonepeunslii pa3pe3 ABUraTes

3 | [IpononbHblii pa3pe3 aBurarens

4 | ®ynnamenTHas paMa H KapTep TUTOH KOHCTPYKIIUH

5 | YnopHsIif MOAMINIHUK B c6ope1

6 | Crannua/cTORK®/KOPITyC MepeadH JIHTON KOHCTPYKIHN®

7 | AHkepHbIe cBsI3M

8 | laryn

9 | Larys B c6ope’

10 | Kpeiirong B c6ope’

11 | IlItok mopmmst B cGope’

12 | Mopmens B cGope®

13 | Kopmyc (py6anika) mummeapa, GI0K MUTHEAPOB THTOH KOHCTPYKLITH

14 | Kpeimka mumusapa B c6ope’

15 | Brynka munusapa

16 | IIpoTHBOBECH! KOJICHYATOrO Bajia (€CIM HE SIBITIOTCS YacThIO KOJIEHYAaTOro Bajla) C JeTalsIMH KPEIUICHHS

17 | IIpuBox pacnpeneauTeNbHOTO Bajla B c60pe3

18 | MaxoBuk

19 | TonMBHEII HACOC BHLICOKOIO JABIECHHS

20 | UepTexu 3alIMTHI ¥ H30JAIHU BBIXJIOMHBIX TPYOOIPOBOIOB U APYTHX 4YacTeil ABHTaTelNsl ¢ BBICOKOW TeMIepaTypoil HOBEPXHOCTH, Ha
KOTOPBIE MOXKET IIOIIAcTh TOIUIMBO B ClIydae MOBPEKICHHS TOIUIMBHOW CHCTEMBI, B cOope

Jns IBC ¢ 21eKTpOHHON CHCTEMOM YIpaBJICHUS YePTEe)KU KOHCTPYKIIMU U YCTPOHCTBA:

21 KJIAIIaHOB YIIPaBJICHUS
22 HACOCOB BBICOKOTO JIABJICHUS
23 MIPUBOJIa HACOCOB BBICOKOTO JABICHHS

24 | PyKoBOACTBO O OGCITYKHBAHHIO H SKCILTyaTALHH "

25 | Ananus xapakTepa OTKA30B M HX MOCITEACTBHIT (SIS CHCTEMBI yIIPABJICHHS JBUraTeIeM)

26 | Texuuueckue TpeOOBaHUS VIS IPOLIECCOB JIUThS U CBApKH (BKIIIOYAs MOCIIEAOBATEIEHOCTh 00PabOTKH)
27 | IonTrBepkaeHne CHCTEMBI KOHTPOJIS KadecTBa IPU MPOSKTHPOBAHUH M MOANCP)KAHUH B OKCIUTyaTallu{
28 | TpeboBanus k KauecTBy mpoussozacTsa JIBC

29 | TumoBoe 0mOBpPEHIe FKOTOTHUECKIX HCTBITAHNI ¥ KOMIIOHEHTOB YIIPABICHHA

"Eciu sABIISIETCA YACTBIO ABUraTells, HO He BCTPOCH B (DyHIAMEHTHYIO paMy.

>ToNbKO A1 OXHOTO MEIHHIPA WIH TPYIIB! MHIHHIPOB OTHOTO HCIIOTHEHH.

3C upenTHdUKAIHEH KOMIOHEHTOB (HAPUME, TI0 HOMEPY HX YepTesKeir).

“*PyKOBOCTBO 110 SKCILIYATAIMH U OGCITY KHBAHHIO JOIDKHO COIEPYKATh MH(OPMALIIIO ISl 0BECTICUCHHS TEXHUUECKOTO 06CITy KHBAHHS 1
PEMOHTa, BKJIIOYasl ONHCAHHE HCIOJb3yeMbIX CHELHAIbHBIX HHCTPYMEHTOB M CPEICTB H3MEPEHHMH C yKa3aHMEM II0 UX HACTpoiike H
TpeOOBaHUSIM I10 TPOBEJICHUIO POBEPOK (IIOBEPOK) HA BECh MEPUOJ TEXHUUECKOTO OOCITYKUBAHHMSI.

5ECJ’[]’I pa60Ta JABUIraTeJIsl 3aBUCHUT OT THAPABINYCCKUX, MHECBMATHYCCKUX WM DJICKTPOHHBIX CHUCTEM YIIPABJICHHUSA aHAIU3 XapaKTepa
OTKa30B U HX HOCIEACTBUI JOKEH OBITh MPECTABIICH UL IEMOHCTPAIMHY, YTO OTKA3 CUCTEMBI YIIPABICHHS HE IPUBEAET K NOCIEAYIOEMY
CHWIKCHHUIO XapaKTCPUCTUK ABUIaTEIIsI 10 HCIIPUEMIIEMOI'O YPOBHS.

HCIbITaHus OIDKHBI TIOKA3aTh CIIOCOGHOCTh 0BOPYIOBAHHS CHCTEM YIPABICHHS, KOHTPOIS M 3alUThl (YHKIHOHHPOBATh B OCOOBIX
YCIOBUSIX, KaK yka3aHO B pa3i.l2 «OOopynoBanue aBromaruszanum» dacté [V «TexHuueckoe HaONIONEHUE 3a M3TOTOBJICHHEM H3ZCIHUI»
ITpaBun TeXHHYIECKOTO HAOIIONCHUS 33 MOCTPOHKOH Cy/I0OB U M3TOTOBICHHEM MaTEpPHaloB M H3JENUH IS CyIOB.

.2 TI0O BCeM JApPYrMM MEXaHH3MaM, perTaMeHTHPYEeMbIM HacTosmeld dacteio llpaBui, kpome aBura-
TeIe BHYTPEHHETO CTOPAHUS:

.2.1 onucaHue ¢ OCHOBHBIMH CBEJCHUSAMHU MO MEXAaHU3MY WU TEXHUYECKUE YCIIOBHUS;

.2.2 "epTeku 00X BUAOB MEXAaHH3MOB C MIPOAOIBHBIMH U TONIEPEYHBIMH Pa3pe3aMu;

2.3 gepTexkn (QyHIAMEHTHBIX paM, KapTepoB, CTAHHWH, KOPITYCOB, KPHIIIEK M APYTUX JAeTaleil JINTOMH
WIN CBapHOW KOHCTPYKLHUH C YKa3aHWEM CBapHBIX Y3JOB M TEXHHYECKHX TpeOOBaHUU IO CBapKe;

.2.4 4epTeKu KOJECHYATHIX BAJIOB, YIOPHBIX BAJlOB, TPY30BBIX BaJOB W JPYIHX BAJOB, a TaKXKe HUX
MIPUBOJIOB (Tepenay);



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
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Tabnuma 1.2.3.1-2
Joxymentauus no JABC, npeacrasisiemasi s 0100peHusi (4TO NPUMEHNMO)

1 | Pama dyHmamenTHAs H KapTep CBapHOI KOHCTPYKIMH C yKa3aHHEM CBAPHBIX Y3IOB I TEXHIUECKHX TPeGOBaHMIl O cBapke'™

2 | Onmopuas mmTa cBapHOH KOHCTPYKLHH YIIOPHOTO MOMIMIIHAKA C yKa3aHHEM CBAPHBIX Y3IOB H TeXHHUECKHX TPeGOBaHMii O cBapKe'
3 | Yeprexu dyHAaMeHTHOH paMbl/MacIOCGOpHIKa (IOAIOHA) CBAPHOI KOHCTPYKIHHI'

4 | Cranuma/cToiiku/kopITyC Tiepeaun CBApHOH KOHCTPYKIIHH C yKa3aHHEM CBAPHBIX y3710B H TEXHHYECKHX TpeOOBaHHil 1Mo cBapke'~

5 | CraHuHa U CTOMKM CBapHOH KOHCTPYKIMHU ~

6 | YepTexkn merasneid KOJNEHYATOro Bajia JUIs KaXIOTO YHCIA IMIHH/POB

7 | Koneruarslii Bas B cOope IS KaX/JOT0 YHcia IAIHHAPOB

8 | Pacuer koeH4aToro Baja Is KaXKI0TO YHC/Ia LIMHAPOB 1 UX PACIIONOKEHHS COIVIACHO PHJIAraeMOMY IIEPEUHIO IAHHBIX U TpeOOoBaHMsM 1. 2.4
9 | YepTekn yIMOpPHOTO MM IIPOMEKYTOYHOTO Baja, €CIN BCTPOCHBI B ABHIaTElb

10 | BonThI COCANHUTENBHBIC CEKIMil KOJICHYATHIX BaJOB

11 | Crierdukariis MaTepHanoB OCHOBHBIX JIETaneil ¢ yKa3aHHEM METOOB HEPA3PYIIAIONIEro KOHTPOIS U YCIOBHHA THAPABIHYECKAX MCITBITAHUIT

IpuHuMnuaneHele CXeMbI (B Ipejiesax JBUIaTess) WM aHalIOIMYHas JOKyMEHTALUs 1JIs:

12| cucremsl mycka

13| TomMBHON cucTeMbI

14| cucrembl CMa304HOTO Macia

15| cucreMsl BOASHOTO OXJIAXICHHS

16 | cucreMsl TUIPABIUKH

17| ruapaBaIMYecKoil CUCTEMBI yNpaBJIEHUS KilallaHaMK

18| cucremsl ynpaBieHus, peryIMpOBaHUs M 3aIlUTHl ABUraTeNs

19 | Yeprexu 3aimuThl TOMIHBHBIX TPYGOIPOBOIOB BHICOKOTO JaBIeHus B cOope’

20 | Yeprexu KOHCTPYKIUH CHCTEMEI ¢ OOIIMM TOIUIMBOPACIIPEIeICHHEM ISl IBHTaTeNIel ¢ JIEKTPOHHOH CUCTEMOI yIpaBIICHHS

21 | YepTexu KOHCTPYKIMH aKKyMyJIITOPOB CHCTEM C OOIIMM TOIUTHBOPACHPEENCHHUEM UL JBUTraTeNeii C SIEKTPOHHON CUCTEMOH yIpaBIeHHS
22 | YepTexu mpeIoXpaHHTEIbHBIX KIAMAHOB H MX PACIIONIOKEHHS COMTACHO TpeboBanmaM 2.3.5 sacti IX «MexaHH3MBD

23 | Pacuer KONMMYECTBA U MPOXOJHOIO CEUCHHUS MPEIOXPAHUTENBHBIX KIIANIAHOB coracHo TpeboBanusaM 2.3.5 yactu IX «MexaHu3MbI»

24 | ConepxaHue MpoOrpaMMbI i TIPOTOKOJNA THIIOBBIX HCITBITAHMI

25 | YepTexu TOMITHBHBIX TPYOOMPOBOIOB BHICOKOTO JABICHUS H TOIUHBHBIX (OPCYHOK®

26 | Cxemy cucTeMBbl OOHApY)KEHHs U CHTHAIM3AIMU MAacISHOTO TyMaHa B KapTepe WIM PaBHOLEHHOIO YCTPOMCTBA B COOTBETCTBHU C
TpeboBanusimu 2.3.4.8 — 2.3.4.22

27 | Jeranu MexaHUYECKUX COCAMHEHHH TpyOOIpoBoaoB (B nmpenenax asurarens), cM. 2.4.5 gactu VIII «Cuctemsl U TpyOOIpOBOIBIY

28 | JIokyMeHTBI, MOATBEpXKAAtoNIMe paboTOCIOCOOHOCTD TIPU YCIOBHSX OKpYXKarowiei cpeasl (cM. 1.2.3 yactu VII «MexaHH4ecKHe YCTaHOBKI»)
29 | JoKyMEHTAIMIO IO TPOrpaMMHUPYEMbIM 3JIEKTPOHHBIM CUCTEMaM B COOTBETCTBUH ¢ TpeOoBaHUsAMH 1. 7.10 yacti XV «ABTOMaTH3aLMUs»
(ecau PUMEHUMO)

s 0I00pEHHsI CBapOYHBIX MAaTEPHUAJIOB M TEXHHYECKUX TPeOOBaHMIT 110 cBapke. TeXHOIOTUs Mporiecca CBapKU JIOJDKHA COEPIKATh CBEICHHS
10 TEPMOOOPabOTKE AeTasIei 10 U MOCie CBapKH, TpeOOBaHUs K CBAPOYHBIM MaTepHaliaM, apamerpaM M yCJIOBHSAM IPOBEICHUS CBApKU.

JIn1sl KaKAOTO LMIIMHIPA, €CIIM pa3Mepbl U MCIIOIHEHHE UMEIOT OTIHYHE.

3 s CpaBHEHHMs ¢ TpeOOBaHUSAMHU Perucrpa miis MarepuaioB, METOJ0B HEPA3PyLIAOIIETr0 KOHTPOJIS M TMAPABIMYECKUX UCTIBITAaHUH, 4TO
TIPUMEHHUMO.

4,£[nﬂ BCEX JIBUTaTesecH.

>Tonbko jutst ABurateneii ¢ auamerpoM mummHApa 200 MM 1 Gonee 1l oObeMoM Kaprepa 0,6 M>  Goee.

6,Z[oKyl\/IeHTam/m JIOJDKHA COZAEPXKATh CBEACHMS IO TABJICHUIO, pa3Mepy TpyO W Marepuaiam.

"TIpOTOKOIN HCIBITAHMIA MOKET OBITH PEACTABICH MOCHE 3aBEPIICHHS THIIOBBIX HCIILITAHMN B BO3MOXKHO KOPOTKHH CPOK (cM. T 5.14
yactn [V «TexHuueckoe HaOMIONEHUE 3a M3TOTOBICHHEM u3Jenuid» [IpaBUa TEXHHYECKOro HAONIONEHUS 3a TMOCTPOWKON CyIOB H
H3TOTOBJIEHUEM MAaTEPUaIOB U M3JIEIHH [UIS CYJ0B).

Tabnuma 1.2.3.1-3
HoxymeHTanus no AsyxromusHbiM JIBC (AT) u aBurartensimM, padoraimum Ha razosom tommse (I'T/),
npejcTaBisieMast AJ1si 0106penus’

Cxema (WM WHAsl PaBHOICHHAS IOKYMEHTALUSI) Ta30BOM CHCTEMBI JIBHTATEIIsl

Cxema CHCTEMBI I'a30BbIX TPYOOIPOBOIOB (BKJIFOUAS PACIIOJIOKEHUE TPYO C ABOMHOMN CTEHKOM, MPU HAJIMYHH)

KOMIIOHEHTBI CHCTEMBI TI0J1a4X ra3a (C yKa3aHHeM BEJIMYHMH JaBJICHUs, pa3MepoB TPyOOIPOBOAOB U MAaTepPHAIIOB)

PacrionokeHre MpeIoXpaHUTENIbHBIX KIIAIIaHOB KapTepa ABUraTelsi, BIIyCKHOTO PECHBEPA, BBITYCKHOTO KOJUIEKTOPA, IPU HATHYHA
Ilepeuerp 0060pyIOBaHUSI B3PHIBO3ALIMIIEHHOTO HCIOIHEHUS. B3phIBO3AMIMIEHHOE HCIIOMHEHHE TOJDKHO OBITh MOATBEPIKACHO
CBHIETENBCTBOM, BBIIAHHBIM KOMIETEHTHOW OpraHH3alnei.

Konuernuus 6e30macHoCTH

Order 06 aHANTH3E PHCKOB>

Creruduxanus rasa’

CxeMa (WIH MHAS PABHOLICHHAS JOKYMEHTAIHS) CHCTEM SKH/IKOTO TOIUIMBA ABHTATENs (OCHOBHOTO H 3allalIbHOTO TOTUIHBA)’

YepTéxK 3alUTHI TOMTHBHBIX TPYOOMPOBOIOB BHICOKOTO JABIICHHS 3aMalbHONO TOMIHBA B COOpE”

YepTeku KOMIIOHEHTOB CHCTEMBI TIOJauH 3aIlalIbHOTO TOILUTHBA BBICOKOTO AaBJICHHS, BKIIOYasl TOIUTMBHBIC TPYOOIPOBOILI U GOpCYHKH (C
yKa3aHMEM BEIWUMH JaBICHHS, PA3MEPOB TPYOONPOBOIOB W MATEpHATIOB)

Cxema ¥ OIMCAHWE CHCTEMbI BOCIUIAMEHEHHS TOILIMBA

NS S0 U bW —

C y4eTOM OCOOCHHOCTEi KOHCTPYKIMH JBUraTelist Pernctp Moxer 3ampocuTh MpeoCcTaBlICHNHE TOMOIHUTENBHOMH JOKyMEHTALNH;
TIPEACTaBISIETCS ULl HH(OPMAIHH;
tpebdyercs s AT/

1
2
3
“rpeGyercs mms ['TJL.
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.2.5 yepTexkU IIATYHOB, IITOKOB U MOPLIHEH;

.2.6 uepTeKU KPBIIEK IUIMHIAPOB U LWINHAPOBBIX BTYIIOK;

.2.7 4epTexXu MIECTepeH U Kojlec 3yOJaThIX Mepesad M WX BajloB;

.2.8 uepTeKU BEAYIIUX W BEJIOMBIX AJIIEMEHTOB TUAPOIIEpeiad, pa300MUTENbHBIX U YIPYTHX My(]T;

.2.9 4yepTex YNOpPHOIrO MOALIMITHUKA, BCTPOCHHOTO B MEXaHU3M;

.2.10 yepTeKN POTOPOB MAPOBBIX M a30BBIX TYPOMH M KOMIIPECCOPOB, a TaKKe AUCKOB U pabodmMx
KOJIEC;

.2.11 4epTex)u TOITUBHBIX TPYOOIIPOBOJOB BHICOKOTO IaBJICHHS M MX 3AIIUTHI B CIIydae OBPEKICHHS,

.2.12 yepTeXn M3OALUHN U 3AIIMBKH Ta30BBITYCKHBIX TPYOOIIPOBOJIOB B Ipe/esiaX MEXaHNu3Ma;

.2.13 cxeMBl OCHOBHBIX TPyOONPOBOAOB M CHCTEM TOIUIMBA, CMa3KH, OXJIaKICHHUS, ra30BBITYCKHBIX,
NPOAYBaHHs, BO3MYLIHBIX, YIPABICHUS, PETYINPOBAHUS, CUTHAIM3ALUM, 3alIUTHl W T.OI. B HpeAeiax
MEXaHHU3Ma;

.2.14 cxeMbl THIPABINIECKUX TPYOOIIPOBOIOB MEXaHU3MOB C THAPOTPHUBOIAMH;

.2.15 depTexu KOHCTPYKIHU KpEIUIEeHHUS MEXaHHU3MOB K (YyHAaMEHTY U pPacIOJOXKEHUS
(byHIaMEHTHBIX OOJITOB (TOJIBKO ISl TVIaBHBIX MEXAaHHU3MOB, IPHUBOAOB AJICKTPOICHEPATOPOB, PYJICBBIX
MalllUH, SIKOPHBIX, IIBAPTOBHBIX U OYKCHUPHBIX MEXaHU3MOB);

.2.16 pacueTsl Ha IPOYHOCTH AETaje MEXaHU3MOB, peraMeHTupyemslie [IpaBunamu;

.2.17 nmepeyeHb OCHOBHBIX JIETANEH MEeXaHWU3Ma CO crenu(uKanueil MaTepruaioB U CO CBEJACHUIMH O
YHCIIOBBIX 3HAYCHUSIX MPOOHBIX AABICHHH (TaM, TAe OHU TPpeOyroTcs);

.2.18 pyKOBOACTBO MO 3KCIUTyaTallid U OOCIY)KMBAaHUIO MEXaHU3Ma,

.2.19 mporpaMMa WCIIBITAHWHA TOJOBHBIX M CEPUHHBIX 00pa3IoB MEXaHU3MOB.

IIpum™Meuyanue. [onomHurenbHble TpeOOBaHUS MO 00beMy JOKyMeHTaUuu A TypOonarHerareneit JIBC — cm. 2.5.7.6.

1.2.4 Yeprexu neraneil MEXaHU3MOB, IIEPEUNCIIEHHBIX B mIl. 2 — 10 1abin. 1.2.4, HO HE YOMSAHYTHIX B
1.2.3, momnexar coracoBaHuio ¢ Peructpom.

B mponecce M3rotoBneHus Bce 3TH ACTANM MOUIEkKAT OCBHIETENBLCTBOBAHUIO PErmcTpoM Ha COOT-
BETCTBHE HMX COTIIACOBAHHOM TEXHWYECKON NOKyMeHTamnu W TpeboBaHusM uacteir XIII «Marepuambny
u XIV «Csapkay.

1.2.5 Potopbl, BaJibl U AWCKK MapOBBIX TYpOMH M Ta30TypOMHHBIX JBHUTrarencd, a Takke OOJTHI
COCAMHUTEIbHBIE KOPITYCOB TYpOUH BBICOKOTO IaBIICHHS MOAJIEKAT MIPU U3TOTOBJICHUH KOHTPOIIO YJIbTpa-
3BYKOBBIM METOJOM. Banbl raBHBIX 3yO4arhix mepenad npu macce 6onee 100 kr, mecrepHu, 3yOdaTbie
koneca (00ozapl) mpu Macce Oomee 250 Kr momjiekaT MpPH HM3TOTOBJIEHHH KOHTPOIIO YIBTPAa3BYKOBBIM
METOZIOM.

Jetanu nBurateneil BHyTPEHHETO CTOPAHUS U3 CTAJM TaK)Ke MOJAJIEKAT MPU M3TOTOBIEHUH KOHTPOJIIO
YABTPa3ByKOBBIM METOIOM B COOTBETCTBHHM C TpeOoBaHueM Tadi. 1.2.5.

KoHTpo:1b yiIbpTpa3ByKOBBIM METOJJOM IIPOBOAMUTCS B COOTBETCTBHUH ¢ TpeboBaHmsmu 2.2.9.2 actu XIII
«Marepuanb.

1.2.6 Ins nBurarteneil BHyTPEHHETO CTOpaHMs CTajJbHbIE KOBaHBIE W JIMTHIE JAETaIM, BKIIOYAs UX
CBapHbBIE COCIWHEHMS, JOJKHBI IOJBEPraTbCcsl B IPOLIECCE H3TOTOBIEHHUS KOHTPOJK MAarHUTOIOpP-
OILLIKOBBIM WJIM KaIIWUISIPHBIM METOJAMU Ha OTCYTCTBHE IOBEPXHOCTHBIX NE(PEKTOB, a TAKKE KOHTPOJIIO
YIABTPa3BYKOBBIM MeToAOM. llepedeHp neraneil ¥ KOMIIOHEHTOB YCTaHABJIMBAETCS B COOTBETCTBHU C
TpeboBanmsaMu Tabm. 2.2.2 npuiokeHns 8 k pasm. 5 dacth IV «Texuwdyeckoe HaOmIomeHwe 3a
W3rOTOBJICHUEM M3zenui» [IpaBuin TeXHHYECKOro HAaOMIONEHMS 3a MOCTPOHKOH CYIOB U M3TOTOBICHHEM
MaTepHaloB U U3JEIUi Ul CyNOB.

YKa3aHHOMY KOHTPOJIIO JOJKHBI TAKXKe IIOABEPraThCsi paboune JIOMATKH IIIABHBIX U BCIIOMOTaTeNIbHBIX
MapoBBIX TYpOWH, HANpPaBIAIONIME JIOMATKA TJIABHBIX TYpOWH W JIOMATKA TypOWMH Ta30TYypOWHHBIX
JIBUTATENIEH.

1.2.7 Ilpy HanW4YMK COMHEHHH B OTCYTCTBMH Je(eKTOB Peructp mMoxker moTpedoBaTh MPOBEACHUS
Hepa3pyILIaroIIero KOHTPOJs APYIUX JAeTalell MEXaHU3MOB M UX CBapHBIX COCAWHEHH.
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Tabnuua 1.2.4

Ne HaumenoBanue Marepuan I'maBa gactu XIII
n/u «Matepuansn
1 JlBuraren BHyTpPeHHEro cropaHus
1.1 Pama ¢yHnameHTHas1, kapTep, CTOMKa, KOPITYC YIIOPHOTO MOJIINITHUKA, Kpbiuky | YyryH 3.9, 3.10
PaMOBBIX HOJUIMITHIKOB MOJBECHBIX KOJECHYATHIX BAJIOB Cranb nuTas 3.8
Cranp koBaHas 3.7
Cranp karaHas 32
CraB alfOMHUHHEBBIH 52
1.2 Biok LMIMHAPOB, KPBIIKKA LMIIMHAPOB, KOPIyca KJalnaHOB Yyryn 3.9,3.10
Cranp nuras 3.8
Cranb KoBaHast 3.7
1.3 Brynky nuaMHAPOB M UX JETaNU Yyryn 3.9,3.10
Crans nutast 3.8
Cranp KoBaHas 3.7
14 Iopuiens YyryH 3.9,3.10
Cranp nuras 3.8
Cranp KoBaHas 3.7
CruiaB aJIFOMUHUEBBIH 52
1.5 IIIToK, KpeHIKO(EI, MaNbIbl TOJIOBHBIX COSIHHEHHI Cranb KoBaHas 3.7
1.6 IaTyH ¢ KpbIIKAMU MIATyHHOTO MOJIIMITHUKA Cranp KoBaHas 3.7
Crans nutast 3.8
1.7 Konenuarslit Baj, BaJl YIOPHBIH BCTPOCHHOTO YIIOPHOTO MOIINITHUKA Cranp KoBaHas 3.7
Cranp nuras 3.8
Yyryn 3.9
1.8 CpbeMHbIe MY(]THI KOJIEHYAaTOTO Bajia Cranp KoBaHas 3.7
Crans nurast 3.8
1.9 bontsl M mIUIBKH KpeiKondoB, paMOBBIX M IIATyHHBIX HOAUIMIHHUKOB, | CTans KoBaHas 3.7
IIIAHIPOBEIX KPBIIIEK
1.10 | AHKepHbIE CBS3H Cranb KoBaHast 3.7
1.11 Kianassl BIyCKHbIE U BBIITYCKHbIE Cranb KoBaHast 3.7
1.12 BonTbl coeTMHUTENBHbBIE CEKLMH KOJIEHYAThIX BaJIOB Cranb KoBaHast 3.7
1.13 | Harmeratens — Ban M pPOTOp, BKIIOYas Jionatku (TypOonarserarenu u | Ctanbs KoBaHas 3.7
IIPUBOJHBIE KOMIIPECCOpPH! (BKIIOUAs BO3XyXOmyBku tuma «PyT»), HO He
BCIIOMOTATeIbHbIE BO3TYXOMTYBKH)
1.14 | PacnpenenuTenbHBINA Ball, IIECTEPHU IPHBOAA PACHPEICIUTEIBHOTO Bala Cranp KoBaHas 3.7
1.15 | Perynstopbl 4acTOThI BpallEHHUs, IPeICIbHbIE BBIKIFOYATEIN — —
1.16 | IIpenoxpaHuTenbHble KiamaHbl Kaprepa (s JIBMUraTtels ¢ JHaMETPOM — —
muaHapa 6onee 200 Mm)
1.17 | IIpoTHBOBECHI, €CIIM OHH HE M3TOTOBJIEHBI 320HO C KOJIEHYAThIM BaJOM Cranb KoBaHast 3.7
Crans nutast 3.8
YyryH 3.9
1.18 | [TommunHUKKM paMOBBIE, MIATYHHbBIE, KPEUIIKOTI(HBIC — —
1.19 | TonnuBHBIE HACOCHI BBICOKOTO JIaBJIEHUS — —
1.20 | Popcynku — —
1.21 ToruBHEIE TPYOKH BBICOKOTO JaBJICHHS Cranb KaraHas 34
2 ITapoBbie TYpOUHBI
2.1 Kopmyca Typ6un YyryH 3.9,3.10
Cranp nutas 3.8
Cranp KaraHas 33
2.2 Kopryca MaHEBPOBBIX YCTPOHCTB, COILIOBBIE KOPOOKH Cranp nuras 3.8
2.3 Porops! 11€71bHOKOBaHbIE, BaJIbl, JUCKH Crasib KoBaHast 3.7
2.4 Jlonatku Cranp KoBaHas 3.7
Cranp nurtast 3.8
2.5 Bangaxwu, cBs3yiomas npoBooka — —
2.6 Corta, quagparmbl YyryH 3.9,3.10
Cranp KoBaHas 3.7
Cranb nutas 3.8
2.7 YrnoTHeHus — —
2.8 My®hThl coeTMHUTETbHEIE Cranp KoBaHas 3.7
Crans nurast 3.8
2.9 Bonthl anst coenuHEHMs JeTaleil pOTOpPOB, pa3beMOB KOpmycoB TypOuH, | Ctanb KoBaHas 3.7

COCAMHHUTENBHBIX My(pT
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Ipooonsxcenue maébn. 1.2.4

/o I'maBa yactu XIII

Ne HaumenoBanue Marepuain «Marepuanbi»

3 Iepenaun, ynpyrue u pa3odmurejbHbie My(pThI

3.1 Kopmyc Cranb KOBaHas 3.7
Cranb KaraHas 32
Cranp nurast 3.8
Uyryn 3.9,3.10
CraB amfOMHUHHEBBIH 5.2

3.2 Banbt Cranb KOBaHas 3.7

33 Ilecrepuu, koneca, 000bl 3y04aThIX KOJIEC Cranb KOBaHas 3.7
Crainb nautas 3.8

34 Jeranu MydT, nepeparonye KpyTAIUil MOMEHT:

.1 xecTkue neranu Cranp karaHas 32
Cranp KoBaHast 3.7
Cranp nurast 3.8
Yyryn 3.9
CrutaB aTFOMHUHHEBBIT 51,52
.2 ynpyrue geranu Pesuna, cunTeTnyeckui —

Marepuai
Crasb npyXUHHAs —

3.5 BonTel coenMHUTENBHBIE Cranp KoBaHas 3.7

4 Komnpeccopbl 1 Hacochl MOPIIHEBbIE

4.1 Baun xoneH4aThli Cranb KOBaHas 3.7
Cranb nauras 3.8
Uyryn 3.9

4.2 ITox nopuiaeBoit Cranbp koBaHas 3.7

4.3 [Hatyn Cranp KoBaHast 3.7
YyryH 3.9
CrutaB alntOMHHHEBBII 5.2

4.4 Iopuiens Yyryn 3.9,3.10
Cranb nutas 3.8
Cranp KoBaHast 3.7
CrnaB MeHbII 4.1
CrutaB alntOMHHHEBBII 5.2

4.5 B0k UMIMHAPOB, KPBILIKKA LWIHHIPOB YyryH 3.9, 3.10
Cranb nutas 3.8

4.6 Brynka nunuHapoBas Yyryn 3.93.10

5 Hacocbl HeHTpoGeKHbIe, BEHTHJIATOPHI U BO3IyXOHATHETATe/IH

5.1 Ban Cranp xaranas 32
Cranp kOBaHas 3.7

5.2 Pabouee koneco, KpbuiaTka Cranp nutas 3.8
CrutaB MeHbIH 4.1
CrutaB alntOMHHHEBBII 5.2

5.3 Kopmyc Uyryn 3.9,3.10
Cranp nurast 3.8
Cranp xaraHas 32
CrutaB MeHbIH 4.1
CrutaB alntOMHHHEBBII 5.2

6 PysieBble npuBoabI

6.1 PyMnesns m1aBHOro U BCIIOMOTaTeIbHOTO IPUBOJOB Cranb koBaHas 3.7
Cranp nurast 3.8

6.2 Cexrop pyneBoi Cranp nurast 3.8

6.3 Iomsyn (sipmo Gannepa) Cranp KOBaHas 3.7

6.4 [opuHu co mTOKOM Cranb kOBaHas 3.7
Cranb nautas 3.8

6.5 Hummsapst Uyryn 3.9,3.10
CranpHas Tpyba 34
Cranp nurast 3.8

6.6 Ban npuBoaHoit Cranp xoBaHas 3.7

6.7 Ilecrepuu, 3y0uarbie Kosieca, 3y0yaThie BEHIIbI Cranb KOBaHas 3.7
Cranp nautas 3.8
Yyryn 3.9
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Oxonuanue mabn. 1.2.4

Ne Haumenosanune Marepuan I'maBa wactu XIII
/i «Marepuans»
7 Bpammnuiu, MMM, IBapTOBHbIe H OyKCHPHBIE JedeaKH
7.1 Baubl npuBOIHBIE, TPOMEKYTOUYHBIE, TPY30BbIC Cranb kOBaHas 3.7
7.2 IllectepHu, 3yOuarble Koyeca, 3yOdaTble BEHIIbI Cranb koBaHas 3.7
Cranp nutas 3.8
Uyryn 3.9
7.3 3BE3J0YKH Cranp nuras 3.8
Yyryn 3.9, 3.10
7.4 MydTbl BKIIOYEHHS KYJIa4KOBBIE Crasb KOBaHas 3.7
Cranb nutas 3.8
7.5 JleHTBI TOPMO30B Cranp karaHas 32
8 IIpuBoabl rugpaBIHYecKHe, HACOCHI BHHTOBDIE,
1ecTepeHYaThble, POTAIIHOHHbIE
8.1 Bau, BuHT, poTop Cranb KOBaHas 3.7
Cranb nautas 3.8
CrutaB MeHbIiH 4.1
8.2 MTox Cranb koBaHas 3.7
CrutaB MeHBIiH 4.1
8.3 Iopmens Cranp xoBaHas 3.7
Crainp nutas 3.8
8.4 Kopmnyc, mununap, o60oiiMa BUHTOBOTO Hacoca Cranb nautas 3.8
Yyryn 3.9,3.10
CrutaB MeJHbIi 4.1
8.5 Mecrepun Cranp koBaHas 3.7
Crainp nutas 3.8
YyryH 3.9, 3.10
CrutaB MeHbIH 4.1
9 CenapaTopbl HeHTPoOe;KHbIe TOIIMBA U MacJja
9.1 Ban Oapabana Cranb KOBaHas 3.7
9.2 Kopmyc 6apabana, Tapenku 6apabana Cranp KoBaHas 3.7
9.3 IlectepHu npUBOAHBIE Cranbp koBaHas 3.7
CrunaB MeqHBIiH 4.1
10 T'a30TypOUMHHbIE JBUTaTeU
10.1 Kopmyca TpyOuH M KoMIpeccopoB, quadparMbl U KOpITyca Kamep CrOpaHus Cranb KaraHas 33
Cranb nautas 3.8
10.2 Potopsl 1 ucku TypOuH Cranb koBaHas 3.7
10.3 PoTops! 1 1UCKH KOMIIPECCOPOB Cranb koBaHas 3.7
10.4 Jlonarku Cranb KaraHas 33
Cranp xoBaHas 3.7
Crainp nuTas 3.8
10.5 Jlonatku KoMIpeccopoB Cranb KOBaHas 3.7
Cranb nauTas 3.8
10.6 Bangaxu u cBs3yromas MmpoBoJoKa — —
10.7 JKapoBsle TpyOBI KaMep CropaHHs Cranb KaraHas 33
10.8 Tem000MeHHBIE TOBEPXHOCTH PEreHEPaTOPOB Cranp KaraHas 33
10.9 YrnoTHeHus — —
10.10 | ®naHubl COCTUHUTENBHBIX MY(DT Cranb KOBaHas 3.7
Cranb nauras 3.8
10.11 | boatel coeaMHUTENbHBIE JETaleld POTOPOB, PazbeMOB KoprycoB TypOuH H | Ctanb KoBaHas 3.7
KOMIIPECCOPOB

IIpumedanue. Beibop MaTepranoB mpoU3BOJHUTCS B COOTBETCTBUH ¢ 1.6 ¢ yuerom 1.6.7.

Tabnuna 1.2.5

Ne n/m Jluamerp UMIMHApPA, MM

IMopsiikoBEIil HOMep AeTanu 1o Tab. 1.2.4

Jlo 400 BKJIIOYHTETBHO
Bonee 400

1.1,1.2,14,1.6 u 1.7
1.1,1.2,14 — 1.7
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1.3 UCIIBITAHUS TNIPABJTMYECKHE

1.3.1 [leranu MexaHHW3MOB, 32 HCKIIOUCHHEM JeTajieil ABUTaTelell BHYTPEHHETO CrOpaHws,
pabotaroniyie mpu W3OBITOYHOM MAABJICHHWH, IMOCIE OKOHYATENBHOW MEXaHWYeCKOW 00paboTKku, a0
HAHECEHMS 3AIMTHBIX MOKPBITUH JOIKHBI ObITh UCHBITAHBI NPOOHBIM I'MAPABINYECKUM JIABICHUEM Py,
OIpeJeNeHHbIM 110 (hopmyrne

Prp=(1,5+0,1k)p, (1.3.1)

rIe p — MakcuMalibHOe pabouee nasineHue, Mlla;
k — xoaddunment, npuHEMaeMslii mo tabu. 1.3.1.

Bo Bcex cimydasx BenwmuWHAa TPOOHOTO MABJICHHS IOJDKHA TPUHUMATHCS HE HIDKE NaBIICHUSA,
YCTaHABJIHMBAIOIIETOCS TPH TOJTHOM OTKPBITHH IPEeIOXpaHUTEIbLHOTO KianaHa, Ho He Huxe 0,4 Mlla
JUISL OXJIaXKJIA€MBIX MOJOCTEH AeTajeidl W pa3nuyHoro pona yrioTHeHud u He Hike 0,2 Mlla B apyrux
ciayyasx. Ecom Temmeparypsl miu pabodure HaBICHHS IMPEBHINIAIOT MPEAyCMOTPeHHBIE B Tabm. 1.3.1,
MpoOHOE JaBJIeHNE MODKHO OBITH B KaXKIOM ciiydae omoOpeHo Permcrpom.

Tabnuma 1.3.1

PaGouast Temmeparypa, °C, max
Marepuan XapaxkTepHucTiKa
120 200 250 300 350 400 430 450 475 500

p, MIla — 20 20 20 20 10 10 10 — —
Cranp yriaeponucras

k 0 0 1 3 5 8 11 17 — —
Crans monubaeHoBas u momu6- | 7> Mlla o o o o 20 20 20 20 20 20
JCHO-XPOMHCTasl C COJCpPIKaHUEM
monubnena He menee 0,4 % k 0 0 0 0 0 1 2 3.5 6 11

p, MIla 6 6 6 6 — — — — — —
Yyryn

k 0 2 3 4 — — — — — —

p, MIla 20 3 3 — — — — — — —
Bpousa, naryns u menp

k 0 35 7 — — — — — — —

1.3.2 JlomyckaeTcst MCTIBITaHUE JAeTajedl W Y3JI0B MEXaHH3MOB DPa3/ieibHO MO TIOJOCTSIM TPOOHBIM
JTABJICHNEM, Ha3HAYEHHBIM COOTBETCTBEHHO pabodeMy NaBJICHUIO U TEMIIEpaType B Ka)I0i MOJOCTH.

1.3.3 Jleranu nBurareneidl BHYTPEHHETO CTOpaHHs MJOJDKHBI HCIBITHIBATHCS B COOTBETCTBUU C
TpeOoBanusmu Tabn. 2.2.2 Ilpunoxenus 8 k paszg. 5 yactu IV "Texnumdeckoe HaOmopeHue 3a
nsrotoBneHreM m3nenuid” [IpaBun TexHUYEeCKOTo HAONIOACHUS 32 MOCTPOUKOW CYIOB M WU3TOTOBJICHHEM
MaTepHaJIOB W U3JEIUI IS CYIOB.

1.3.4 [letamm w y37a6 MEXaHW3MOB, 3alOTHCHHBIE HEPTEMPOMYyKTaMH WM HX Iapamu (Kopryca
PEIyKTOPOB, TOANOHBI M T.OI.) MOJ THIPOCTATHUYECKUM MM aTMOC(QEPHBIM JAaBICHHUEM, JOJDKHBI
MOJIBEPTaThCsl UCIBITAHUSAM Ha MacCIOHEITPOHUIIAEMOCTh clIoco00M, o00peHHBIM Pernctpom. B cBapHBIX

KOHCTPYKIUAX HUCIIBITAHWIKO HAa MAaCJIOHCIPOHULIAEMOCTb JOCTATOYHO IIOABEPraTh TOJBKO CBAPHBIC HIBBI.

1.4 UICIIBITAHUSA B IEACTBUA

1.4.1 Kaxxap1ii MeXaHU3M TOCIIe OKOHYAHUSI COOPKH, PETYIUPOBKU U 0OKATKH JI0 YCTAHOBKHU Ha CYTHO
TIOJDKEH OBITh MCIIBITAaH Ha CTEHAC IO Harpy3Ko# 1Mo mporpamme, ogoOpeHHoi Peructpom.
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B oTaenpHBIX cilydasx MO COTIacCOBaHHIO ¢ PermcTpoM MCHbITaHUS HAa CTEHNIE MOTYT OBITh 3aMEHEHBI
WCTIBITAHUSME Ha CYIHE.

1.4.2 TonmoBHBIC 00pa3IbI MEXaHW3MOB JIOJDKHBI HCIBITHIBATHCS II0 MPOTpaMme, OOECIICUHBAIOIICH
MPOBEPKY HAJCKHOCTH U JUIUTEIHHOW pabOTOCTIOCOOHOCTH OTACNBHBIX JCTalIed Y3JI0B M MEXaHHU3MOB B
L[EJIOM.

1.5 OBIME TEXHUYECKHUE TPEBOBAHUSA

1.5.1 MexaHu3msbl, nepedyucieHHble B 1.1, MODKHBI COXpaHATh PabOTOCIOCOOHOCTH B YCIOBHUSX
OKpy>Karouieil cpeapl, ykazaHHbIX B 2.3 yactu VII «MexaHHuecKue yCTaHOBKWY.

1.5.2 KoHCTpyKuusi INIaBHBIX MEXaHHM3MOB, NPEAHA3HAYCHHBIX JUIA HCIIOJIb30BAHUS Ha CylIax C
OJTHOBAJIbHBIMH YCTAHOBKaMHM, KaK MpPaBHJIO, JOJDKHA TPEIyCMaTphBaTh BO3MOXKHOCTH HMX pPaOOTHI B
aBapUUHBIX pEeXMMax Ha CHIKEHHON MOIIHOCTH IIPH BBIXO/AE M3 CTPOs JAeTajeil, 3aMeHa KOTOPHIX B
CYIIOBBIX YCJIOBUSIX HEBO3MOXKHA WMJIM CBsI3aHA C JAJIMTEIBHOW 3aTpaToil BPEMEHHU.

1.5.3 CranbHble KOBaHbIE, JIUThIE W CBapHbIe, a TaKKe YyTryHHbIE JETald MEXaHU3MOB IMpHU
M3TOTOBJICHUU JOJKHBI TIO/IBEPTaThCsl TEPMUUECKOH 00paboTKe B COOTBETCTBHHU ¢ TpeOoBaHusamMu 3.7.4,
3.8.4, 3.9.4, 3.10.4 wactu XIII «Marepuans» u 2.1.16 gactu XIV «Capkay.

1.5.4 Kpenexsble neTand IBHUXKYIIMXCS 4YacTed MEXaHM3MOB M YCTPOWCTB, a TakkKe KpemeKHbIe
JeTaad, HaXOIIIIUeCs] B TPYIHOAOCTYIHBIX MECTax, JOIDKHBI UMETh HPUCIIOCOOJICHUS! MM COOTBETCT-
BYIOLIYI0 KOHCTPYKLHIO HE AOIYCKAIOIUe CaMOIPOM3BOJIBHOIO UX OCIA0ICHUS U OTAAYH.

1.5.5 Harperple MOBEpXHOCTH MEXaHHW3MOB H OOOPYIOBaHHS MOKHBI OBITH HM3OJUPOBAaHBI B
cootBeTcTBHH C 4.6 yactu VII «MexaHn4eckre yCTaHOBKHY.

1.5.6 leranu MexaHU3MOB, CONPHKACAIOIINECS CO CPENOil, BHI3BIBAIOIIEH KOPPO3HUIO, TOJDKHBI OBITH
W3TOTOBJICHBI U3 aHTUKOPPO3UOHHOTO MaTrepHana Wil UMETh CTOWKHE NMPOTHB KOPPO3HUHU MOKPBITHSI.

B oxnakparomux MOJOCTSIX MEXAaHM3MOB U OXJaguTeNed, B KOTOPHIX LUPKYIMPYET MOpCKas BOAA,
JIOTDKHBI OBITH YCTaHOBJIEHBI ITPOTEKTOPHI.

1.5.7 Cuctempl IUCTaHIMOHHOTO AaBTOMATH3MPOBAaHHOIO YIIPAaBIEHHS, B TOM YHCIE aBapUHHO-
NpeaynpeIuTebHON CUTHATN3AMN U 3alUThl, TOJDKHBI OTBEYaTh TPeOOBaHUAM 4acTH XV «ABTOMaru-
3aIus.

1.5.8 Cuctemsl 1 TpyOOIIpOBOIB! ABUTATENCH N MEXAaHU3MOB JOJDKHBI OTBEUaTh TPeOOBAHUAM YaCTH
VIII «CucteMsl u TpyOOIIPOBOIBIY.

1.5.9 BnexTpoobopynoBaHue IBUTATEICH M MEXaHH3MOB JODKHO OTBeYarh TpeOoBaHUSAM dacTh XI
«OneKTpuUecKoe 000pyIOBaHUEY.

1.6 MATEPHAJIBI U CBAPKA

1.6.1 Marepuansl, npeaHa3HaYeHHbIe IS M3TOTOBJICHHUS JAeTajied MEXaHHW3MOB, JOJDKHBI OTBEYaTb
TpeboBaHMAM cooTBeTcTByIomuX maB yactu XIII «Marepuansl»y, ykazaHHbIX B rpagde 4 Ttadm. 1.2.4.
Marepuansl netanel, ykazaHHbIX B TaOn. 1.2.4, MoryT ObITh BbIOpaHBI TakXke IO CTaHAApTaM.
IIpuMeHeHNe MaTepHaroB B 3TOM Clydae MOMJIEKHT CONIACOBAHHIO ¢ PEerucTpoM Ipu pacCMOTpPEHHH
TEXHUYECKON TOKYMEHTALMH.

1.6.2 Marepuaisl nerane, nepedyucnenssix B om. 2.1 —2.4,2.6,3.2,3.3,3.4.1,4.1,6.1, 6.6, 7.1, 10.1
— 10.5 Tabn. 1.2.4, momnexar OCBHACTEIHLCTBOBAHUIO PEerrcTpoM Mmpu M3rOTOBIICHUH.

Marepuanel eraneil IBUrareiieil BHyTPEHHETO CTOpaHUsl NOJJIEKAT OCBUAETEILCTBOBaHHUIO Perwmc-
TPOM B COOTBETCTBHHM C IMpmiIokeHneM 8 k pa3n. 5 wactu IV «TexHuueckoe HabIOneHHE 3a
W3TOTOBJICHUEM H3jenui» [IpaBuin TEXHUYECKOro HAaOMIONCHHS 3a MOCTPOHKOH CYJOB U M3TOTOBICHHEM
MaTepHalioB U U3JEIUil U CyNOB.

ITo yemoTpenuto Peructpa MokeT ObITH IPOBEIECHO OCBUAETEILCTBOBAHUE TPYO M apMaTyphl CUCTEM,
paloTaroIuX IO AABICHUEM M BXOISIIIUX B COCTAB JIBUTATENs, IPU UX U3TOTOBJICHUU.
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1.6.3 Ilpu npumMeHeHUU Uil AeTallell MEXaHU3MOB JIETUPOBAHHOM, B TOM YHUCIIE KapOIPOYHOH, Kapo-
CTOMKOW CTaqW M CTaJd BBICOKOW TPOYHOCTH WM JICTUPOBAHHOTO UYyTyHa PerucTpy mOMKHBI OBITH
MPEICTABICHBl JaHHBIE 10 XHMHYECKOMY COCTaBYy, MEXaHWYECKHMM U CIEIHalIbHBIM CBOMCTBaM,
MOJTBEPKIAIOIIIE BO3ZMOXHOCTh MPUMEHEHHUS 110 Ha3HAYECHHUIO.

1.6.4 [lna neraneld mapoBbIX TypOMH M Ta30TypOMHHBIX [BUTaTelel, paOOTAIOIIMX B YCIOBHUSX
BbICOKHX Temmepatyp (400 °C u BbIlIe), JOMKHBI OBITH POBEACHBI UCTIBITAHMUS MaTepralla Ha PaCTSKCHHUE
IpU pacueTHOH TemIeparype, a Ipd HeoOxomuMmocTH Peructp Moxer morpe0OBaTh NpPeNCTAaBICHUS
JAHHBIX O TIpefesie JUINTEIbHOW MPOYHOCTH MaTepuaja MpHu PacdeTHON TeMIeparype.

1.6.5 UyryH ¢ mapoBHIHBIM I'papUTOM JOIyCKaeTcsl MpUMEHTh a0 Temrepatypbl 300 °C, cepsblii
gyryHn — j0 250 °C.

1.6.6 Ilpu n3roToBneHNH AeTaieil MEXaHM3MOB C IPUMEHEHHEM CBAPKH JIOJDKHBI BBIIOIHATHCS TPEOO-
BaHus yactu XIV «CBapkay.

1.6.7 B ycranoBkax ¢ JIBC, ocHameHHBIX TypOWHaAMH 1 TiepeAadaMu, TPUMEHEHNE MaTepHUajIoB, MHBIX
YeM CTallb, MOXET OBITh JOMYyIIEHO C YYEeTOM OLEHKH OMacHOCTHM BO3HHMKHOBEHHUS IOXKapa IpU
NPUMEHEHUH TaKUX KOMIIOHEHTOB. Marepuainsl, HHbBIE YeM CTallb, MOTYT MPUMEHSTHCS VIS CIEIYIOLUINX
KOMIIOHEHTOB:

.1 BHyTpeHHHE TpPyOONpPOBOIBI, M3 KOTOPHIX HEBO3MOXKHBI TPOTEYKH TOPIOYHX JKHUAKOCTEH Ha
MOBEPXHOCTh MEXaHMW3MOB MJIM B MAIlIMHHBIE TIOMEIEHHUS B CIydae UX pa3pyLIeHHUS;

.2 KOMIIOHEHTHI, MOJABEpPracMble MpHU pabdoTe MEXaHW3MOB MOMAJAHHIO OpPBI3T TOPIOYHMX JKUAKOCTEH
TOJBKO C BHYTPEHHEH CTOPOHBI, TAKWE KaK KPBIIIKA MEXaHHU3MOB, TOPLEBBIC KPBILIKH PaCHpeaeiu-
TEJIFHOTO Baja M MIPUBOJOB KJIallaHa, KPBIIIKK CMOTPOBBIX JIIOYKOB U MOAMOHBI (cM. Takxke 2.1.10 gactu
VIII «CucteMbl B TpyOOTIPOBOIB»;

.3 KOMIIOHEHTBI, HaBEIIAHHBIE HA MEXaHU3MBbI, KOTOPBIE YIOBIETBOPSIOT TPEOOBAHUSAM HCIIBITAHUN Ha
OTHECTOMKOCTh B COOTBETCTBUM C MPUMEHUMBIMU HALIMOHATIBHBIMU U MEKIYHAPOIHBIMU CTaHIApTaMH U
COXPaHAIOT IIPH 3TOM MEXaHUYECKUE CBOMCTBA, IOCTATOYHBIE [T LN UX MPUMEHEHUS 10 Ha3HAYECHHIO
(cm. Taxoke 2.1.10 gactu VIII «Cuctemsl U TpyOOIIPOBOIEI»).
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2 IBUT'ATEJIM BHYTPEHHEI'O CTOPAHUAA

2.1 OBIIUE MMOJIOKEHUA

2.1.1 TpebOoBaHus HACTOSIIETO pa3jaeiia PACIPOCTPAHIIOTCS Ha BCE JIBUTATEIH BHYTPEHHETO CTOpPaHUS
MOIIHOCTBIO 55 kBT u BhIIIE.

O0beMm TpeOOBaHWII K IBUTATENSIM MOIITHOCTBIO MeHee 55 KBT MOeT OBITh CHIDKEH C Y4eTOM
OCOOCHHOCTEH WX KOHCTPYKIUU M Ha3HAYCHUSI.

TpeOoBaHUs K JBYXTOITMBHBIM JIBUTATEIsIM BHYTPEHHETO CrOpaHUs YKa3aHbl B pa3i. 9.

PeructpoM MOTyT TpEIbSIBIATHCS IOMOJHUTENIBHBIE TPeOOBAaHUSA K KOHCTPYKIIMH, 00BEMY OCBHIIC-
TenbCTBOBaHMN 1 ucnbiTaHuil J|BC ¢ aeKTpoHHBIMU CHCTEMaMH yIIpaBIIEHHUs Ha OCHOBE pa3paboTaHHBIX
HOPMaTUBHO-METOJIMYECKUX MarepuasnoB Perucrpa.

2.2 OBIIME TPEBOBAHUS

2.2.1 /IBurarenu AOJDKHBI IOIMyCKaTh BO3MOXKHOCTE paboThl ¢ eperpyskoit He meHee 10 % pacueTHoi
MOIIIHOCTU B T€YEHUE HE MeHee | 4.

2.2.2 Jlurarenu, nNpeJHA3HAUYCHHbIE IS KCIOJb30BAaHUS B Kaue€CTBE INIABHBIX, JOJDKHBI TaKKe
otBevars TpeboBanmsaM 2.1 gactu VII «MexaHnueckne yCTaHOBKHY.

2.2.3 HepaBHOMEpPHOCTh YAaCTOTHI BpAaIlICHUS IU3CIBICHEPATOPOB IEPEMEHHOTO TOKa, IIpe-
JHAa3HAUYEHHBIX JUIs MapajuleIbHONW paboThl, JOKHA OBITH TaKOHM, YTOOBI aMIUTUTYAA YITIOBBIX KoJeOaHUH
BaJia reHeparopa Oblia He Oonbiire 3,5°/P, rae P — 4ucio map MOJ0COB TeHeparopa.

2.2.4 Kpeiinkori(hHble TBUTATENH, TPOAYBOYHBIE ITOJIOCTH KOTOPBIX CBSI3aHBI C IMIMHIPAMH, TOJKHBI
UMeTh 0/I00peHHyI0 PermctpoM crucrteMy MoXapOTymIEeHHs, aBTOHOMHYIO OT CHCTEMBI IOXKapOTYIICHHUS
MarmuHHOTo oTaenenus (cM.1abn. 3.1.2.1 gactu VI «lIpoTuBomoxapHas 3amnra).

[IponyBouHBIE TOJIOCTH IJNABHBIX OBUrareieid Ha cymax ©Oe3 IMOCTOSIHHOW BaxThl B MalIMHHBIX
MOMEIICHUSAX KaTeropuu A JOJDKHBI OBITh OOOPYIOBAaHBI CHCTEMOW CBOEBPEMEHHOTO OOHApYKEHUS
Mmo’kapa W IOJlaud CUTHAja TPEBOTH NPH BO3HUKHOBeHHMH Mokapa (cM. 4.2.3.1 wactu VI «IIpotuso-
MOYKapHasi 3aIInTay).

2.2.5 /luzenb-reHepaTopsl, MpeaHa3HadeHHbIe 7S UCTIONb30BAaHUS B KayeCTBE aBapUNHBIX, JOJIKHBI
UMETh aBTOHOMHBIE CUCTEMBI TOIUIMBA, OXJIAXAECHUS M CMa3KH.

ITom aBTOHOMHOCTEIO CHUCTEM OXJIAXKICHUS CIIEAyeT MMOHUMAaTh WX HE3aBHCUMOCTh OT 00OPYIOBaHHS,
npuBe-genHoro B 4.3 gactu VIII «Cuctemsl u TpyOOTIpOBOABI».

2.2.6 JlBurarenu, npeaHa3HAYCHHBIE ISl IPUBOJA ABAPUNHBIX T'€HEPATOPOB, KOTOPBIE TAKXKE MOTYT
OBITh HCIONB30BAHbI KaK HUCTOUYHUKU 3JEKTPOIHEPTHH U1 HeaBapHiHbIX meneil (cMm. 9.4.2 wactu XI
«OneKTpuUecKoe 000pyAOBaHUEY ), TOIKHBI OBITH 000PYIOBaHBI TOIUTMBHBIMU U MACISIHBIMU (DUIIBTPaMHU,
a TaKk)Ke KOHTPOJIBbHO-U3MEPHUTENbHBIMU NPUOOpaMH, CUTHAJIM3alKel W 3alUTHBIMU YCTPOWCTBAMH, KaK
3TO TpeOyeTcs Uil MPUBOAHBIX JBHUTATeIel OCHOBHBIX UCTOYHUKOB AJIEKTPOSHEPTHH MPH Oe3BaXTEHHOM
obcyxuBannu. [Ipu 5TOM pacxofHbIE TOTUTUBHBIE IIUCTEPHBI TOJDKHBI UMETh CHTHAITU3AIHIIO 110 HIKHEMY
YPOBHIO TOIJINBA, KOTOPBI COOTBETCTBYET 0OBEMY PACXOTHON TOIUIMBHOM LIUCTEPHBI aBApPUIHOTO TU3Eb-
renepatopa (cM. 13.8.5 wactu VIII «Cuctembl u TpyOOIIPOBOABI»).

Kpowme sTOro0, Takue nBurareny IOHKHBI UMETh KOHCTPYKIMIO M CHCTEMY OOCITYyXMBaHUWS, TapaHTH-
pYIOIIe NX MOCTOSHHYIO TOTOBHOCTH K FICTIONIE30BAHHIO B KAY€CTBE aBAPUIHBIX ITPH HAXOXKACHUH CyJHA B
Mope.

2.2.7 PacueTHas MOIIHOCTb JIBUTaTeJICH JOHKHA ONPENENIATHCS NPU CIACAYIOMINX YCIOBHAX:

atmocepHoM namienuu, klla, — 100;

Temneparype Bo3ayxa, “C, — 45;

OTHOCHMTEILHOM BiIakHOCTH, %, — 60;
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Temneparype 3abopTHoit Boxbl, °C, — 32.

Hpyrue ycioBus MoryT OBITh Ha3HaueHBI B coorBercTBHHM ¢ 2.3.1 wactm VII «Mexanndeckue
YCTaHOBKI.

2.2.8 B quanasoHe 4acTOT BpalIEHUs KoJeH4aToro Bana asurarens (0 — 1,2)n,, rae n, — pacueTHas
YacTOTa BpAILlCHHsI, HE JOJDKHO OBITH 3allPETHBIX 30H, 00YCIOBICHHBIX KPYTHIILHBIMH KosieOaHusMu. [Ipu
3TOM JIOJDKHBI BBIONHATECS TpeOoBaHus 8.8.3 — 8.8.5 wactu VII «MexaHuueckue yCTaHOBKWY.

2.2.9 TpyOoIpoBOabI TOIDIMBA, CMa309HOTO Maclia, apMarypa, GJaHIeBbIe COSANHEHNS, (PUITBTPHI JOIKHBI
OBITh SKPaHMPOBAHBI WM 3AIUIICHBI TaKUM OOpa3oM, YTOOBI B CIy4ae WX TOBPEXKICHHS HCKIIIOYAIOCh
ToTaiaHue HeTEMPOaYKTOB Ha ropsiure moBepxHOCTH (cM. 4.6 wactu VII «MexaHudecKue yCTAaHOBKI).

2.2.10 I1pu Hammuuu TpeOGOBAaHUN K MCIOIB30BAHUIO CHICHUABHBIX TPUCIOCOONIEHHH B COOTBETCTBUU
¢ 1.2.3.1.22, oHu JOKHBI OBITH TIOCTaBJIECHBI H3rotoputeneM. OOCTyKUBaHHE JBHUTATEICH JOKHO OCY-
MIECTBISTHCS B COOTBETCTBHU C PEKOMEHIAIIUSAMHI U3TOTOBHUTEIS.

2.2.11 [ins mBurarenedl ¢ SIEKTPOHHON CHCTEMOH YIIPaBJICHHS, ¥ KOTOPBIX OCHOBHBIC IPOIIECCHI
GyHKIIMOHUpOBaHUS (TOIIMBONOAAYH, Tra30o00MeHa, Mycka W peBepca, CMa3Kd UIUHAPOB)
OCYIIECTBIISIOTCS C TIOMOIIBIO THAPABINYECKUX (THEBMATHYECKUX) CHCTEM, YIPABISIEMBIX IIPOTPaMMHUP-
YEMBIMH DIIEKTPOHHBIMH yCTPOWCTBAMH TI0 CHTHAJIaM JaT4diKa yIJIa IOBOpPOTa KOJIEHYATOro Baa,
€AMHUYHBII 0TKa3 JIF000T0 3JIeMEHTa SIEKTPOHHOW CHCTEMBI YIIPABJICHHS HE TOJDKEH MPUBOIUTH K TIOTepe
YHpaBIsIEeMOCTH WM K CaMOIIPOM3BOJILHOM ocTaHOBKe jaBurarens (cm. 1.2.3.1.26).

2.3 OCTOB

2.3.1 IlnockocTH coeaMHEHWI AeTaneil ocToBa, oOpa3yroliue KapTep ABHUrareis, HOJKHBI OBITh
TUIOTHBIMH M HEMPOHHMLAEMBIMU Ul Maclla ¥ Ta30B, a TAaKXKe B3aMMHO 3a()MKCHPOBaHBI C MOMOLIBIO
KaJInOpOBaHHBIX JAeTalei.

2.3.2 B ocToBe aBurareis  CONpsraeMbIX ¢ HUIM AETAJIAX JOIKHBI OBITh IPELYCMOTPEHBI IPEHAKHBIE
yCTpoiicTBa (CTOUHBIE KaHABKH, TPyOOIIPOBOAKI | T. II.), @ TAK)KE MPUHATHI IPYTHE MEPHI ISl HCKITIOYSHHUS
BO3MOXXHOCTH TOTaJaHUs TOIIMBA U BOJBI B IUPKYJISIIMOHHOE MAacIo.

3apy0Oariednbie TPOCTpaHCTBa OJIOKOB JOJDKHBI UMETh CITYCKHBIE YCTPOWCTBA, 00€CIeUHBAIOIINE UX
MOJTHOE OCYILIEHHE.

2.3.3 JlpuraTenu ¢ MUIUHApPaMH quameTpoM Oojee 230 MM TOJKHBI OBITh 00OPYIOBaHBI YCTPOMCT-
BaMU IS TIOAAYH CUTHANA O JOCTIXKCHHWU B LWJIMHIPE YCTAHOBIEHHOTO MPEBBIMICHUS MAaKCHMAaIbHOTO
JTABJICHUS] CTOPAHMS.

2.3.4 3amuTa ABMraTejs OT B3pblBa B KapTepe.

2.3.4.1 KoHCTpYKIIUS U ChEeMHBIE KPBILIKH KapTepa JOJKHBI UMETh TOCTATOYHYIO MMPOYHOCTH, YTOOBI
BBIICP)KMUBATh [ABJIEHUE, KOTOPOE MOXKET BO3HHMKHYTh IIPH B3pbIBE B KapTepe, C y4eTOM YCTaHOBKHU
MPEeIOXPAaHUTEIHHBIX KJIamaHoB B cooTBeTcTBUU ¢ 2.3.5. Ilpm 3TOM KpBIIIKK KapTepa MOIDKHBI OBITH
3aKpeIuIeHbl TaKUM 00pa3oM, YTOOBI UCKITIOUNTh MX CMEIIEHUE MPH B3pPHIBE.

2.3.4.2 OtnenbHBIE IPOCTPAHCTBA KapTepa, Takhue Kak MPUBOAHOM OTCEK paclpeleUTeIbHOIO Baja U
eMy MOJOGHEIE, MOTHBI 06beM KOTOPHIX mpesbimaer 0,6 M°, JOMKHBI ObITh OGOPYIOBAHBI IOMONHHU-
TENBHBIMH MPEIOXPAHUTEIHHBIMU KiTanaHamu (¢ yueTom 2.3.5.2 un 2.3.5.3).

2.3.4.3 IlpomyBouHBIE KaMephl, HANpsSMYIO COCIWHEHHBIC C ITWIMHIPAMH, IODKHBI OBITh TakKKe
000pyI0BaHbI MPEJOXPAHUTEILHBIMU KIIallaHAMH.

2.3.4.4 KoHCTpyKuHs, YCTPOMCTBO M pACHONOKEHHE NPEJOXPAHUTEIBHBIX KIJIANlaHOB JOJKHBI
OTBeUaTh TpeOoBaHUAM 2.3.5.

2.3.4.5 BeHTWIsIIHS KapTepoB, a TakyKe MPUMEHEHHE YCTPOWCTB, KOTOPhIE MOTIIX OBI BHI3BATH IPUTOK
Hapy>KHOTO BO37yXa B KapTep, He JOMYyCKaeTcs, 3a HCKIIOUEHHEM J[BUTaTelel, paboTalonMx Ha JBYX
BUIaX TOIUIUBA, TJIe BEHTHISIHA KapTepa JOKHA ObITh MpeIyCMOTpEHa B COOTBETCTBUH ¢ 9.5.2.
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2.3.4.5.1 TpyObl BEeHTWISIUM KapTepa, €CIH OHH MPEIyCMOTPEHBI, NODKHBI MMETh HAaWMEHBIIUH
pasMep, HACKOJIbKO 3TO MPAaKTHYECKU BO3MOXKHO, JJIA CBEICHHUS K MUHHMYMY MpPOpBIBa BO3/yXa MOCIE
B3pbIBa. [Ipm ATOM KOHIIBI TpyO MOJDKHBI OBITH OOOPYIOBaHBI IUIAMETIPEPHIBAIONIEH apMarypold u
YCTPOEHBI TaKUM 00pa3oM, YTOOBI UCKITIOYAIACh BO3MOXKHOCTh TOMAJaHUs BOJBI B JBUTATEIb.

Boznyurabie TpyObl TOMKHBI BBIBOAUTHCS Ha OTKPBITYIO Many0y B MeCTa, MCKIIIOYAFOIIUE 3aCachl-
BaHUE IapOB B JKWIbIE U CITy)KEOHbBIE MTOMEIICHUS.

Jns nBurareneit MoutHOCThIO 10 750 KBT momyckaercsi oCylIecTBIsATh OTCOC rasa U3 KapTepoB C
MTOMOIIBI0 TypOO- WIIM BO3JAyXOHArHETATEJICH MPHU YCIOBUH YCTAHOBKH HAJICKHBIX MACIIOOTICIIUTEIICH,
HCKJTFOYAIONIUX TOIAIaHke B JIBUTATENIb Macjia ¢ OTCAaChIBAEMBIM T'a30M.

2.3.4.5.2 Ecnu npenycMOTpeH MPUHYAUTEIBHBIN 0TOOp Ta30Boil aTMocdepsl U3 kaprepa (Hampumep,
Jutst OOHApyKEeHUs JTbIMa), TO BaKyyM B KapTepe He JoinkeH npebimars 250 [la.

2.3.4.5.3 Bo m3bexanme pacrpoCTpaHEHHUs IIAMEHH TIOCTE B3phIBa OOBEIWHEHHE BO3MYITHBIX H
CTOYHBIX MACIISHBIX TPyO M3 KapTepoB NIBYX W Oojiee ABHTaTe]el He JOITyCKaeTCs.

2.3.4.6 TpyOsI cirBa CMa30yHOTO Macja M3 MaclioCOOpHUKA ABUTATENS B IIUCTEPHY CTOYHOTO Macia
JIOJDKHBI OBITH TIOTPY>KEHHBIMH C HX 000MX KOHIIOB.

CTOo4HBIE OTBEpPCTUS KapTepa JIOJDKHBI MMETh PEIIETKH M CETKH, MpeloTBpallaroliyue MonajaHue B
CTOYHBINA TPYyOOTIPOBO MOCTOPOHHUX TIPEIMETOB. YKa3aHHOE TpeOOBAaHUE PACIPOCTPAHSICTCS TAKXKE U Ha
JIBUTATENIN C CYXHM KapTepOM.

2.3.4.7 Ha mynpTe ynpaBiaeHUs JBUTATEIEM WIH, IPEANOYTUTENbHEE, Ha KPBIIIKaX KapTepa ¢ Kaxaon
CTOpPOHBI JBUTATENS JOKHBI UMEThCS MpelylpeauTeNbHbIe HAAMMKUCH, 3alpellaloiie B ciydae Mpeamno-
JIaraeMoro MeperpeBa BHYTPH KapTepa OTKPbIBATh KPBIIIKKA KapTepa WM CMOTPOBBIE JIIOUKU B TEUCHUE
BpEMEHH, TOCTATOYHOTO JIJIT HEOOXOIUMOTO OXJIKIICHHUS TTOCIIC OCTAHOBKH JIBUTATEIIS.

2.3.4.8 Ilpubopbl OOHapyXeHHsI W CUTHAIM3AIMM MAaCISIHOTO TyMaHa B KapTrepe (WM CHCTeMa
KOHTPOJISI TEMIIEPaTypbl MOJIIMITHUKOB JABUraTels WM Kakoe-THOO JPyroe paBHOILEHHOE YCTPOHCTBO)
TpeOyroTes:

.1 U1 CUTHATM3aluy W CHIDKEHUS HATPy3KH 71 MaJ0OOOPOTHBIX IBUTATENIeH MOIIHOCTRIO 2250 kBT
u Oojnee win ¢ aumaMmeTpoMm muauHApa Oomee 300 MM (cM. Takke Tabm. 4.2.10-1 gactu XV «ABToMma-
TU3ALUAY);

.2 Il CHTHAJIM3AllMU M aBTOMATMYECKONW OCTAHOBKH JIBUTATENS JUIS CPEIHE- U BBICOKOOOOPOTHBIX
nBurareneid MomHocThio 2250 kBT u Oonee wnu ¢ nmuamerpoM mwimHApa Oornee 300 MM (cM. Takxke
tabm. 4.2.10-2, 4.4.6-2 gactt XV «ABTOMAaTH3AIHD»).

IIpubopsr 0OHapyXeHHUS W CHTHAU3AIINHN Macisi-HOTO TyMaHa B KapTepe OJDKHBI OBITh 000pEHHOTO
Peructpom tuna u oredars TpedoBanusaM 2.3.4.9 u 2.3.4.20. [Iponenypa TUIIOBBIX UCIIBITAHUN TPUOOPOB
oOHapy)XeHUsl M CUTHAIM3allUd MAacisHOTO TyMaHa B Kaprepe usioxeHa B [Ipunoxenuu 11 x pasn. 5
yactu IV «TexHndyeckoe HaOMOACHNE 32 U3TOTOBICHUEM H3euil» [IpaBuin TEeXHUYECKOTO HAOMIOICHUS
3a MOCTPOMKOM CyOB M M3rOTOBJICHUEM MaTEPUAJIOB U WU3AEIUI ISl CYIOB.

CucteMbl KOHTPOIISA TEMITepaTypsl MOMITHUITHIKOB JBUATATEIST WM JAPYTHE PaBHOIICHHBIE YCTPOWCTBA,
MCIOJIb3yEMBbIC JIJIS TMPEIOXPAaHEHHUS OT B3phIBa B KapTepe, AOJKHBI ObITh 0100peHHOT0 Pernctpom Thma
JUISL TIOATBEPIKACHUS BBIMOJHEHUS BHIIICYKA3aHHBIX LIETICH.

IIpumeuvanus: 1. IIpumenutensHo K TpeOOBaHUAM, yKa3aHHbIM B 2.3.4.8.1 u 2.3.4.8.2, NpHHATHI CIIEYIOIIUE ONPEICICHUS.

Manoo6GopoTHBEIE ABUTATENH — JIBUraTell C PACUETHOH YaCTOTOH BpalleHMs KOJIEHYATOro Bana n, < 300 06/MuH.

Cpenneo6opoTHBIE ABUTATENM — [BUrATeM C PACYETHON YaCTOTOH BparieHus kojeHdaroro Bana (300<1,<1400) o6/mun.

BbCcOKOOOGOPOTHBIE ABUTATENH — JIBUTATEH C PACUETHOH YAaCTOTOM BpaIlleHHs KOJIEHHATOro Bajia 71, > 1400 06 MuH.

2. JIns BBICOKOOOOPOTHBIX ABHUTaTeNeH IOJ PaBHOLEHHBIM YCTPOICTBOM CieAyeT IOHHMATh Psfl KOHCTPYKTHBHBIX Mep, HCKIIOYAIOIIHNX
BO3MOKHOCTb B3pPbIBa B KapTepe ABUTATEIs.

2.3.4.9 IIpuGopsl OOHApYXEHHUS W CHUTHAJIU3AIINN MacISTHOTO TyMaHa B KapTepe JOJDKHBI yCTaHABIIH-
BaTbCd B COOTBETCTBUH C HWHCTPYKIUSMHU/PEKOMEHAALMSAMH MO HMX YCTaHOBKE KaK H3TOTOBHTEIS
JIBUTATENSA, TaK M M3TOTOBUTENS OSTHUX NpuOOpoB. MHCTPYKIMH [OJDKHBI BKJIIOYATh CIEAYIOHIYIO
MH(QOpPMAIHIO:
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.1 cxemy cucTeMbl OOHApPYKEHHSI U CHTHAIIM3AIMU MACIsIHOTO TyMaHa B KapTepe C yKa3aHHEeM TOYeK
oTOOpa TIpob M3 KapTepa, a TakKe PacloIoKeHNe TPyO MU KadeleH, BeNyImuX K JaTduKy, ¢ YKa3aHHEeM
nramMeTpa Tpyo;

.2 aHaNM3, MOATBEPKAAIONINH, YTO BBIOOP TOYEK O0TOOpa Mpod M HOPMBI O0TOOpa (€CIM MPUMEHUMO)
YUUTBIBAIOT YCTPOWCTBO M TEOMETPUIO KapTepa, a TakkKe MPOTHO3MpYyeMylo aTMocdepy B MecTax, Iue
MOXKET CKaIUIUBaThCsI MACISHBIA TyMaH;

.3 pYKOBOJICTBO M3TOTOBUTEIS IO OOCITY’)KWUBAaHHIO W TIPOBEPKaM (WICTIBITAHUSM);

.4 CBEICHMSA O THIOBHIX WJIM SKCIUTYaTallMOHHBIX WCTBITAHHSX IBUTATENs COBMECTHO C CHUCTEMOM
3aIUTHI IBUTATEINS, BKIIOYAIOIIEH MpHOOpsl 00HAPY)KEHHUS ¥ CUTHAJIM3AIK MAcJITHOTO TyMaHa B KapTepe
0JTOOPEHHOTO THIIA.

2.3.4.10 [IBuraTens, yCTAHOBICHHBIA HA CY[HE, JOJDKEH OBITh CHA0XKEH PYKOBOJICTBOM H3TOTOBUTEIS
Mo OOCIYyXMBAaHUIO M TPOBEpKaM (MCHBITAHHUAM) MPUOOPOB OOHAPYKEHHS] W CHUTHAIM3AIWN MAaCISTHOTO
TyMaHa B KapTepe corsiacHo 2.3.4.9.

2.3.4.11 [lomxHa OBITH OOecrieyeHa BO3MOXKHOCTH IOJIyUYE€HHUS! JaHHBIX 00 OOHApyKEHHH MAacsSHOTO
TyMaHa M MapaMeTpax CUTHAIHM3AIMUA U3 0€30IIaCHOTO YIaJeHHOTO OT JBHTaTels MecTa.

2.3.4.12 Kaxnprii ABUTaTENh HOJDKEH OBITH 000PYIOBaH COOCTBEHHBIMH HE3aBHCHUMBIMH IPHOOpaMHU
oOHapy)KeHHs] U CUTHAIM3ALNN MAcIsSHOTO TyMaHa B KapTepe.

2.3.4.13 Cuctembl OOHapyXeHHS U CHTHAJIM3AIMU MACISHOTO TyMaHa B KapTepe JIOJKHBI
UCTIBITBIBAaThCA IO OXOOpEeHHON Permcrpom mporpamme Kak Ha UCHBITaTENIbHOM CTEHIE, TaK U Ha CYIHE,
KaK IPH OCTAHOBJICHHOM JIBUTATeJIe, TaK M MPH €ro pabore B HOPMAIbHOM JKCILTYaTallHOHHOM PEXUME.

2.3.4.14 [TapameTphl aBapUHON CHTHAIHM3AITUN W OTKJIFOUCHUS CUCTEM OOHAPY)KEHUS Y CHUTHATH3AIIAH
MacjsHOTO TyMaHa B KapTepe JOJDKHBI NPUHUMATBCA B COOTBETCTBHHM C TPEOOBAHHMSIMH YacTH
XV «ABTOMAaTH3ALIHS.

2.3.4.15 TlpuGopsl oOHapyXeHHsI M CHTHAJIM3alMM MAcisHOTO TyMaHa B KapTepe IOJDKHBI UMETh
CUTHAJIM3AIHIO O MPEICKa3yeMbIX (PYHKIIMOHAIBHBIX OTKa3aX CXEMBI H DIIEMEHTOB CHCTEMBI.

2.3.4.16 Cuctema oOHapYy)KEHHS M CUTHATM3AIMH MaCITHOTO TyMaHa B KapTepe MoJKHa 00eCIIeunBaTh
CUTHAJIM3AIHIO, YKa3bIBAIOIIYI0 HA YACTHYHOE TOMYTHEHHE JIMH3, MCIIOJB3yEeMbIX B 000pYyTOBaHHUH IS
onpesieNieHnss KOHIIEHTPallMd MAaclISIHOTO TyMaHa, KOTOPO€ MOXKET BIHATh HAa HAJEKHOCTh WHAMKALUN
IOKa3aTele U CUTHAIU3AlIUH.

2.3.4.17 Ecnu npubopbl 0OHapyXeHUS M CUTHAIM3AIMK MACISHOTO TyMaHa B KapTepe MPUMEHSIOT
MpOrpaMMHUpyeMble DJIEKTPOHHBIE CHUCTEMBI, WX YCTPOHCTBO JOJDKHO OTBedaTh TpeOoBaHmsM 7.10
«IIporpamMMupyemble 3JIEKTPOHHBIE CUCTEMBI» 9acTH XV «ABTOMAaTH3AIIH.

2.3.4.18 CxeMbI yCTpOMCTBA B PACIIONOKEHUS MTPUOOPOB OOHAPYKEHUS U CUTHATM3AINHI MAaCIISTHOTO
TyMaHa B KapTepe JOJDKHBI ObITh 0100peHsl Peructpom.

2.3.4.19 [TpuGopsl COBMECTHO C JaTYMKaMHU JOJKHBI CIIBITHIBATECS HA MCIIBITATEILHOM CTEHJEC U Ha
0opTy cymHa s IEMOHCTPauH (QYHKIIMOHUPOBAHSI CUCTEMBI OOHAPY)KEHUS  CUTHAIM3AINN MaCIITHOTO
TymaHa B KapTepe. O00OpyIoBaHNeE TSI HCIIBITAHUH JOMKHO OBITH 0moOpeHo Pernctpom.

2.3.4.20 Eciu mpenycMOTpeHBI IOCII€IOBAaTE€NbHbIE MPHOOPHI OOHAPY)KEHHS U CHUTHAIHM3ALUU
MacJISTHOTO TyMaHa B KapTepe, TO HHTEPBaNbl H BpeMs 0TOOpa Mpod AOJKHBI OBITH KOPOTKMMH HACKOJIBKO
3TO BO3MOXKHO.

2.3.4.21 Ecnu nns npeoTBpalleHUs TOBBILIEHUS! KOHLIEHTPALUKA MACJIIHOIO TyMaHa, KOTOPOE MOXKET
MIPUBECTH K B3PHIBY B KapTepe, HCIIONB3YIOTCS aJbTePHATHBHBIE METO/IBI, OHU JOJDKHBI OBITH COTIIACOBAHBI
¢ Peructpom c¢ mnpezncraBiieHHeM TexHHYECKoro obOocHoBaHus. B momonnenwe k 1.2.3.1.19 Ha
paccMoTpeHue JOoKHA OBITh TpeCcTaBIeHa CIeAyoas nH(OPMAIIHS:

.1 THII, MOIITHOCTH, YAaCTOTA BpAIllEHUs, X0/ MOPIIHS, IUaMETP IIIINHAPA U 00BeM KapTepa JIBUTATels;

.2 ommcaHWe YCTPOWCTB, MPEIOTBPAIIAIONIMX CO3JaHUE YCIOBWUH B3phIBA B KapTepe (Hampumep,
KOHTPOJISI TeMIIepaTyphbl TMOAIIUIIHHUKOB, TEMIIEpaTyphl pa3OpbI3rMBaeMOro Macia, JaBieHHS Ta30B B
KapTepe, yCTPONUCTB PELUPKYIALIN);

.3 JOKyMEHTanbHOE IOJTBEPKACHUE TOTO, YTO YCTPOWCTBA SBISAIOTCS 3(PQPEKTHBHBIM CpPEACTBOM
MIPEOTBPAIEHHS CO3/IaHUs YCIOBUH B3phIBA B KapTepe, a TAKXKe JaHHBIE 00 OIBITE AKCILTyaTallHH;
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.4 MHCTPYKLUH IO IKCIUTyaTallH, TEXHUUYECKOMY OOCITY)KMBAHUIO U HPOBEPKaM (MCIBITAHUSIM).

2.3.4.22 Ecnu mpeamnosnaraeTcss MCIOJb30BaHME HWHEPTHOTO Trasa JJIi BBOJA B KapTep C UEJbIO
CBEZICHNS K MUHUMYMY TOTEHIIMAIbHON OIIACHOCTH B3pHIBA, HA pacCMOTpeHHe Peructpy momkHa OBITH
TaK)Ke MPeCTaBIeHa TOKYMEHTAIHs C MOAPOOHBIM OMHMCAHHUEM.

2.3.5 IlpenoxpaHuTeabHbIe KJIANAHbI KAPTEPOB JABHraTeJIei.

2.3.5.1 Jipuratenu ¢ auamerpoM rmtaaapa 200 MM 1 Goee wiin ¢ 06bemMoM Kaprepa 0,6 M° 1 Gonee
JIOJDKHBI OBITH 000PYIOBAHBI IPEIOXPAHUTEILHBIME KIIallaHAMH C y9eTOM TpeOoBanuid 2.3.4.2, 2.3.5.2 u
2.3.5.13 cnenmyrouum oOpa3oMm:

.1 gBuratenu ¢ AuaMeTpoM HMIHHIpA 10 250 MM BKIIIOUMTENBHO JODKHBI MMETh KaK MUHHUMYM IIO
OJTHOMY KJIallaHy Ha Ka)K[IOM KOHIIE KapTepa W, €ClM KOJIEHYaThl BaJl 3THX JBUTaTesiell MMeeT Ooiee
8 KPUBOLIMIIOB, JAOMOJHUTENBHO JOJDKEH OBITh YCTAHOBIJICH KJIallaH B CPEAHEH 4acTH KapTrepa;

.2 ABUTATENM ¢ AMaMeTpoM ImiuHapa 6oiee 250 MM, HO He mpeBbimaomuM 300 MM BKITIOUYUTEIIEHO
JTOTDKHBI UMETh KaK MUHHMYM TI0 OJJHOMY KJIalmaHy KapTepa uepe3 KaXKAblil OJMH KPUBOIIHUI, HO BO BCEX
ClIy4asx He MEeHee JByX Ha KapTep;

.3 nBurarenu ¢ auameTrpoMm HuinuHapa O6onee 300 MM JODKHBI MUMETh KaKk MUHHMYM 110 OZHOMY
KJIalaHy MPOTHB KaXkI0T0 KPUBOLIMIIA KOJIEHYATOIroO Baa.

2.3.5.2 TIpoxoiHOe CeueHHe KaxI0ro KianaHa J0JDKHO ObITh He MeHee 45 M’

2.3.5.3 CymmapHOE€ MpPOXOAHOE CEUYCHHE KIIAMaHOB, YCTAHOBICHHBIX Ha JBUTATeNle, IOJDKHO
cocTaBnaTh He MeHee 115 cm” Ha 1 M° omiero o6bema kaprepa. [Ipu moacuere obmero odbema Kaprepa
U3 HEr0 MOXET OBbITh MCKJIIOYEH CyMMapHBI 00bEM HENMOABMKHBIX dacTed (oxHako B oOmui 00beM
JOJDKHBI OBITh BKJIIOYEHBI JAETajlIH, COBEPLIAIOIINME BpAIlaTeNbHbIE M BO3BPATHO-IIOCTYIATEIbHBIE
JIBIDKEHUS ).

2.3.5.4 Knanadpl JAOMKHBI OBITH OCHAIIEHB! JIETKUMHU MOANPYXUHEHHBIMH TUCKaMH MW WHBIMHU
OBICTPO-/ICHCTBYIONIMMH CaMO3aNoOpHBIMH yCTpoiicTBaMu i1 cOpoca JaBlieHHs B KapTepe B ciydae
B3pBIBA U MPENOTBPAIIECHHs MOCIECAYIOIEro MPOpPhIBa BO3AYXA.

2.3.5.5 Jlucku KJIalaHOB IOJDKHBI OBITH M3TOTOBJIEHBI M3 INIACTUYHOTO MaTepHaa, ClIoCOOHOTO BBLAEP-
KHUBATh yIap MPH CONMPUKOCHOBEHWH C OTPAHUYHUTEISIMHA B TIOJTHOCTBIO OTKPBITOM ITOJIOKEHHH.

2.3.5.6 KoucTpykums KiamaHOB JOJDKHA OOECIEYMBATH MX MOMEHTAIBLHOE OTKPBIBAHHWE M IIOJIHOE
OTKPBITHE NPH MPEBBILICHUH JaBieHusl B Kaprepe He Oojnee yem Ha 0,02 MIla.

2.3.5.7 Knamansl 1OKHBI OBITH 00OPYAOBaHbI IIAMETACUTENAMH, 00€CIeUnBaAIOIINME COPOC AaBie-
HUs B KapTepe U NMPeJOTBPAILAOIINMK BEIOPOC IIaMEHM IPH B3pBIBE B KapTepe.

2.3.5.8 llpenoxpanuTtenbHble KIamaHbl KapTepOB JOJDKHBI OBITH OfoOpeHHOro Permcrpom Tmma u
UCIIBI-TaHbI C HCTIONB30BaHUEM 000pPYIOBaHMS, YIUTHIBAIOIIETO X YCTAHOBKY Ha JBuratene. TpeGoBaHUs
K TUIOBBIM HCIIBITAHUSAM KIaNaHOB H3NoxeHbl B [Ipunokenun 10 k pasa. 5 gactu IV «Texnuueckoe
HaOMoIeHNEe 3a M3TOTOBICHUEM n3aenuid» [IpaBui TexHnueckoro HaOMIONEHHS 3a MOCTPOHKOM CymoB U
W3TOTOBJICHHEM MaTE€pHAIOB U M3ENUHN Ul CyHOB.

2.3.5.9 Ecnu mpenoxpaHWTENbHbIE KJamaHbl O0OpYAOBaHBI YCTPOWCTBAMH U JKPaHUPOBAHUS
BBIOPOCOB TPY B3pBIBE, IIPH THITOBBIX UCIIBITAHUIX JOJDKHA OBITH BHITIOJHEHA MPOBEPKa, OKA3bIBAIOIIAS,
YTO HKPaHUPOBAHUE HE CHIDKAET d(PPEKTUBHOCTH PabOTHI KIIAaHa.

2.3.5.10 B KoMIUIeKTe MOCTABKU NPENOXPAHUTENBHBIX KIIAllaHOB KapTepa AODKHA OBITh KOMHS
PYKOBOJCTBAa HM3TOTOBUTENSI MO YCTAaHOBKE M OOCIYXMBAaHHUIO, COOTBETCTBYIOLIETO pa3Mepy U THUILY
KJIallaHa, NMpeIHa3Ha4eHHOTO ISl yCTAaHOBKM HAa KOHKPETHOM JBUTAaTele, U COACPIKAILEro CIEAYIOIIyIO
MHQOPMAIHIO:

.1 onmcaHue Ki1anaHa ¢ ykazaHueM (YHKIHOHAJIbHBIX U KOHCTPYKTHBHBIX OrpaHUYCHHI;

.2 xonuto CBUIETENHCTBA O TUIIOBOM OIOOPEHUH/UCIBITAHUM;

.3 MHCTPYKIHNIO TI0 YCTaHOBKE;

.4 WHCTPpYKIMIO TO OOCTYXHBAaHHUIO W OKCIUTyaTalldW, BKJIOYas MPOBEPKY M 3aMEHy BCeX
YIUIOTHUTENIBHBIX YCTPOWUCTB;

.5 neicTBUs, KOTOPbIE AOKHBI OBITH MPENNPUHAITHI OCIE B3pbIBa B KapTepe.

2.3.5.11 Konust pykoBOACTBa, yHOMSHYTOro B 2.3.5.10, 10/KHa HAXOUTHCSI BMECTE C KJIAaHoM MOCTe
€ro yCcTaHoBKH Ha cynHe (cM. Takxe 5.2.3.3.2 gactu IV «Texamdueckoe HaOMOnEHHE 32 M3TOTOBICHUEM
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mznenuiiy [lpaBun TexHuueckoro HaOMIOACHUS 3a TIOCTPOWKOW CYIOB M W3TOTOBJICHHEM MaTepHajoB U
W3IETNH IS CYIOB).

2.3.5.12 Ha ogno6penne Peructpy, B momomnenune k 1.2.3.1.19, momxkna OBITH mpeacTaBiIcHa
JIOKYMEHTAIIUS TI0 KOHCTPYKIIUM U YCTPOHCTBY MPEIOXPAHUTEIILHBIX KIIANIAHOB.

2.3.5.13 Knanausl JOMKHBI UMETh MapKHUPOBKY, COACPKAIIYIO:

.1 HauMeHOBaHUE U aJPEC M3TOTOBUTEIIS;

.2 o0o3HavYeHNE U pa3Mep;

.3 1gaty W3roTOBIICHUS;

.4 3a71aHHOE TOJIOXKEHUE [Tl YCTAHOBKU Ha JBUTATENb.

2.4 KOJJEHYATBIN BAJI

2.4.1 VznoxeHHbI HUXE CIOcOo0 MPOBEPOYHOTO pacdeTa paclpoCTpaHsSIeTCs Ha CTAIbHBIE KOBaHBIE
WIH NHTHIe (LeTbHBIE WU MOyCOCTAaBHBIC) KOJICHYAThIE BAJIbI CYIOBBIX JH3EJICH C OXHOPATHBIM M V-
00pa3HBIM PACITOIOKEHUEM ITHIIHHIPOB ¢ OTHUM KPUBOIIIHUIIOM MEXITY IBYMS PAMOBBIMH TIOAIIHITHUKAMH.

UyryHHBIE BaJBl MOTYT OBITH JOIYIIICHBI IO COTJIACOBAHUIO ¢ PErHCTpOM MpH yCIOBUU BBITOTHCHUS
pacueToB, YYHUTHIBAIONIUX MNpHMeHHMBle TpeboBanuda Ilpumoxenuit III, V, VI x pasag. 2 u
IKCIICPUMEHTAIBHBIX JaHHBIX, TOJIYYCHHBIX B COOTBETCTBUU C TpeOoBanusmu [lpunoxkenus IV k
pas3z. 2. Ilpu 3ToM npuHUMaeMble KOA(POUIMESHTHI 3araca MPOYHOCTH JOJKHBI OBITh 000CHOBAHBI.

2.4.2 Bpixosibl CMa304YHBIX OTBEPCTUN B MIATYHHBIX UJIM PAMOBBIX IIEHKAaX KOJEHYATOrO Baja JOJAKHBI
MMETh TaKylo GopMy, 9TOOBI B palilOHE CMA30YHBIX OTBEPCTHH 3amac 1Mo MpeAeTy BRIHOCIHBOCTH OBLT HE
MeHee, yeMm Juis rantenei. [To TpeboBanuio Perucrpa M3roroBUTENb TOMKEH NPEJICTABUTh JOKYMEHTAIUIO
Juisi 000CHOBaHUS MPHUHSITON UM KOHCTPYKIIMHM CMa304YHBIX OTBEPCTHUH.

2.4.3 ]Jlna pacuera KOJEHYATHIX BAJOB JOJDKHBI OBITh MPEICTABICHBI JOKYMEHTHI W JIaHHbIE,
TepevYrCIICHHbIE HIXKE:

YepTeXK KOJICHYATOTO Baja, COMEp KAIIuii BCE pa3Mephl, TpeOyeMble HACTOSIICH TIIaBOM;

o0o3HaueHNWE THIA IBUTATENII W €ro KOHCTPYKTHBHOE HCIONHEHHE (psAmHOe uiu V-o0pasHoe
PaCIIONOKEHUE IIUHAPOB, IATYHBI C BHJIBYATON TOJIOBKOM WU C MPHUIEIHBIM IIATYHOM);

TaKTHOCTh U CIIOCO0 cMeceoOpa3oBaHus (HEMOCPEACTBEHHBIN BIPHICK, MPEaKaMepa | T. I.);

YUCIIO [WIMHAPOB;

pacyeTHas MOUIHOCTh, KBT;

pacdeTHasi 4aCTOTa BpAIlCHUS IBUTATENS, muH '

HarnpaBieHue BpamieHus (cM. puc. 2.4.3-1);

Puc. 2.4.3-1 HanpaBnenus BpallleHHsI KOJICHYATOTO Baa:
I — TIpOTHB YacoBOil CTPENKH; 2 — IO YaCOBOM cTpenke; 3 — ¢uaHel] oTbopa MOIIHOCTH

MOPSZIOK BCHBIIIEK C MPOMEXKYTKAMH MEXKIy HUMH H, €CIH HEOOXOAMMO, Yroji pas3Bajia OJioka
MWIAHAPOB o, Tpaf (cM. puc. 2.4.3-1);

JIUaMETpP MHJIHHAPOB, MM;

JUTFHA XOfa TIOPITHS, MM;
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MaKCUMaJIbHOE JaBjieHue cropaHust Pp,.., Mlla;

JTABJICHUE TIPOJYBOYHOTO BO3AyXa Tepesd BIyCKHBIMU KIIallaHAMH WM TMPOAYBOYHBIMH OKHAMH B
3aBUCUMOCTH OT TOr0, 4YTO MpuMeHumo, Mlla;

pacdeTHas CTENICHb CIKATUS;

JUTMHA 1IaTyHa Ly, MM;

Bpallaronascs Macca KpUBOIIUITHO-IIATYHHOTO MeXaHU3Ma IIMIIMHPa, KT (Juis V-00pa3HbIX JBHUTAaTE-
TIeH, ecu HeoOXOANMO, Macca KPUBOIIUITHO-IIATYHHOTO MEXaHU3Ma, C TJIABHBIM W MPHUIIETTHHIM MIATYHOM
WJIM C BIJIBYATHIM U BHYTPEHHHM IIATYHOM);

KpUBasi IaBJICHUS Ta30B B (DYHKIIMH yIJIa IIOBOPOTA KPUBOIIINIIA, 3a/IJaHHAs B YMCIIOBOM (hOpME uepe3 paBHbIC
yoiel He Gonee 5° (nst V-o0pas3HbIX ABUraTesniell yron pasBajia LIMHAPOB A0ODKEH OBITh KpaTeH 3TOMY YIIY);

BEJIMYUHBI U3THOAIOIINX MOMEHTOB, CPE3bIBAIOIINX CHJI, KPYTSAIIUX MOMEHTOB (cM. 2.4.4.2, 2.4.5.1);

CBEJICHUSI O Marepuale;

o0o03HaueHne Marepuaia (COIIacCHO CTaHAapTaM ! T. IL.);

XUMUYECKUM COCTaB;

BpeMeHHOe corpotuBieHue R, Mlla;

npenen tekydecta R, MIla;

OTHOCHUTEIbHOE CyxeHue Z, %;

OTHOCUTENbHOE ymimuHeHue As, %;

pabora ynapa KV, JIx;

Croco0 TUTaBKM MaTepualia (KHCIOPOJIHBIN KOHBEPTEP, MAPTEHOBCKAS 11€4b, DIIEKTPOINEYh H T.1.);

BUJ KOBKH (CBOOOIHAs KOBKa, HEMpPEpBIBHAS KOBKA, ropsdas BBIIPECCOBKA M T.II. C OIHCAaHUEM
mporiecca);

TepMHuuecKas 00paboTKa;

MOBEPXHOCTHAsE 00pa0oOTKa TanTesicii paMOBBIX M INATYHHBIX IIEEK U KPaeB MACISHBIX OTBEPCTUH
(MHIYKIIMOHHAs 3aKajka, 3aKallka OTKPBITBIM IUIaMEHEM, a30THpPOBaHHE, OOKaTka, IpoOecTpyiiHas
00paboTKa U T.II. C OMHCAHUEM IIpoIlecca 3aKalkn), cM. [Ipunoxkenne V K pasz. 2);

moBepxHOCTHast TBepaocts HV;

ITyOMHA YIPOYHEHHOTO CIIOS, MM;

MPOTSKEHHOCTh MOBEPXHOCTHOTO YIPOUYHEHUSI.

s aBurateneil ¢ MpUIETHBIM MAaTyHOM (CM. puc. 2.4.3-2) NOMOTHUTETHHO CIEAYET MPEICTaBUTh:

paccTosiHAe 10 TOYKU MPUCOSAMHEHUS MPHUIIETTHOTO IaTyHa L, MM;

YTOJI TIPUCOCTUHEHUS 0.y, TPAIT;

JUIMHY 1IaTtyHa Ly, MM;

JUIMHY TPUIICITHOTO IaTyHa Ly, MM.

Puc. 2.4.3-2 [Ipuuennoii matyx

2.4.4 Pacuer nepeMEeHHbIX HANpPSAKeHUIH, BOZHUKAKWIIMX B pe3yjbrare BO3AelicTBMSA
H3rudaIMX MOMEHTOB M CPe3bIBalOIIMX CHJIL.

2.4.4.1 JonymuieHusl.

PacueTr momkeH OCHOBBIBATHCS HAa CTATWYECKH ONPENENECHHOH cXeMe, Tak, YTOOBI paccMaTpUBalOCh
TOJIBKO OIHO KOJIEHO, HIEWKH KOTOPOTO OMHUPAIOTCSA Ha IEHTPBl PAMOBBIX IOALIMIHHKOB M KOTOPOE
MTOJIBEpPraeTCsl BO3MEHCTBHIO Ta30B U CiI mHepnuu (cM. puc. 2.4.4.1-1 u 2.4.4.1-2).
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Puc. 2.4.4.1-1 KpuBommi psSaHOTO ABUraTeNs

—{
E

Puc. 2.4.4.1-2 KpuBomun 1Buraress ¢ IByMs IIaTyHaMH

B kauecTBe HOMHHAIBLHOTO U3THOAIOIIETO MOMEHTA IPUHUMAETCS MOMEHT C IJIeYOM M3ruda (0Tpe3ok
L, nns ranteneit u L, Ay MaclssHOTO OTBEPCTHSA, AJISI TIOJTYCOCTABHBIX BAJOB C MOAHYTPEHUEM TaJITENH
HIaTYHHOW IIEWKH, IPEBBIIAIONIEM 3HAYCHUE pPaJMyca 3TOM TalTeny, OTPE30K L; HAa3HA4aeTcs Kak
MmoKazaHo Ha puc. 2.4.6.1-2) oT paauaibHON COCTaBISIONICH YCWIMS, MEperaBaeMoro maryHom. s
KOJICHA C JAByMS IIAaTyHaMH{, NEUCTBYIOIIMMM Ha OJHY ILIATYHHYIO LIEHKY, B KaueCTBE HOMMHAJIBHOTO
M3rudaronero MOMeHTa MPUHUMAETCSI MOMEHT, ITOJTy9eHHBIH BEKTOPHBIM CJIOKEHHUEM JIBYX MOMEHTOB.

HomuHabHBIE IEpEMEHHBIE HAPSHKEHUS, BOZHUKAIOIINE IO BO3ICHCTBHEM H3THOAIONTHX MOMEHTOB
U CPEe3BIBAIONINX CHJI, CJIeIyeT OTHOCUTH K TJIOLIAJM IMOIEPEYHOr0 CEYeHMs IEKH KOJIEHYaToro Baja B
cepeauHe MepekpbITud meek (cM. puc. 2.4.6.1-1) unm npoxoAsIero yepe3 LEeHTp paanyca 3aKpynIeHUs
TaJITENIN MIATYHHOW IIEHKU JJIs MIeeK, KOTOphIe He mepeKphIBatoTcs (cM. puc. 2.4.6.1-2).

2.4.4.2 PacdyeT HOMHHAJBHBIX TIEPEMEHHBIX M3THOAIONTNX W CPE3BIBAIOIINX HANPsHKCHUH.

Ha ocHoBe pacuera panuaibHbIX CHJI, BO3JIEHCTBYIOIIMX HA KOJIEHO B PE3yJbTaTe ACHCTBUS ra3oB U
CWJI WHEPUUH, PEerucTpy NpencTaBisIOTCS BEIMYMHBI MAKCUMAIBHBIX M MHHHUMAJBHBIX W3THOAOIINX
MOMEHTOB M g maxs M Bo max>s M Bmin & M BO min, @ TAKXKE MAKCUMAIbHOW U MUHUMAIBHOU CPE3bIBAIOLINX
el QOmax U Omin- Ilo cornacoBanuto ¢ PerucrpoM MOXKET NPEACTABIATHCS YIPOLUEHHBIM pacyer
paauaTbHBIX CHIL

HomunanpHBIN TIepeMEeHHBIN H3ruHbOamuii MOMEHT B TanTeisix Mgy, H'M, onpenensiercst Kak:

—_—

MBN: iz (MBmax_MBmin)~ (2442'1)
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HomMunansHOe nepeMeHHOe HalpsKeHue n3ruda B rantessix o gy, Mlla, onpenensiercs no gopmyrne

LSS (2.4.4.2-2)

eq

Opv= =

rne W,, — MOMEHT COIPOTHUBJIEHHUS INIOMAIH IIONEPEYHOrO CEYEHUs IEKH, My, We,=B W2/6;
BuM— cm. 2.4.6;
K, — xoad¢unment, papusiit 0,8 s qByXTakTHBIX aBHUrarteneii u 1,0 I 4eTBIPEXTAKTHBIX JBHUTraTelel.

HomunaneHOE nepeMEHHOE CpE3bIBAIONIEE HANPHKEHUE B TalNTeNlsX Ooy, Mlla, ompenensercs 1o

hopmyre

_  On .
Son=+ VK., (2.4.4.2-3)

rae Oy — HOMHHAJbHas TepeMeHHas cpesbiBatomast cwia, H, Oy = +0,5(Omax — Omin);
F — muonans momnepeyHoro ceueHus IEeKH, Mm%, F=BW.

HoMuHanpHOE MEepeMEHHOE HAMPSIKEHUE U3rnba Ha KPar MACISIHOTO OTBEPCTHUS B IATYHHOW IeiKe
G gon, MIla, onpenensercs mo Gopmyre

SBoN= i%’mi (2.4.4.2-4)

e Mpoy — HOMHHAIIBHBIN IEPEMEHHBIH U3THOAOMINI MOMEHT Ha Kpal MaclsTHOro oTBepctusi, H'm,
MBON = i O)S(MBO max _MBO min);
Mpo — BEKTOpHas CyMMa TEPEMEHHBIX M3THOAIOIIUX MOMEHTOB Mpro U Mpro OT TaHTEHIMAILHOW M PaguaibHOW  CHIIBI,

cootBeTcTBeHHO, H'M, Mpo=(Mpro cos \ + Mpro sin \);
\y — yroi MeXIy MacisHBIM OTBEPCTHEM U FOPH30HTAJIbIO, 3aMEPEHHBIN B HAIPaBICHUH BPAILEHUs KOJICHYATOro Baja (CM.

puc. 2.4.4.2), rpan;
W, — 0ceBOil MOMEHT COINPOTHBIICHHS TUIOIIAN MTONIEPEYHOTO CEUSHUS MIATyHHOH IICHKH, MM3,

_n (D*—Dhu .
We=33 (5—p™ )
DI/IDBHfCM. 2.4.6.

Puc. 2.4.4.2 Cedenne matyHHOH HIEHKH B MECTE PACHOIOKCHUS MACISTHOTO OTBEPCTHS

2.4.4.3 PacueT nepeMeHHBIX M3THOAIOMNX HATPSHKEHUH B TANTEISX.
IlepemenHoe M3rnbaroIIee HANMPsHKECHUE B TANTENTH MIATYHHOW IMICUKH O gy, Mlla, ompenensercs mo

bopmyie
Gsn= (050 N),

e 0z — KO3 UIMEHT KOHIICHTPAIIMN HANPSHKEHUH M3ruda B TajTelH IMAaTyHHOH MIeHKH (OIpezeneHne BeMMurHbBl — cM. 2.4.6).

(2.4.4.3-1)
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[lepemenHoe m3rubarolee HampsDKEHHE G g, MIla, B ranTenu paMoBOW IIEWKH ONpEAENseTcs 10
dhopmyme
o86= *+(Bsosn+ BoSon), (2.4.4.3-2)
e g — K03hPUIHEHT KOHIICHTPALMK HAIPSHKCHHI H3ruba B rajaTell paMoBOil [IelKy (onpeieieHue BeMMYuHbl — cM. 2.4.6);

Bo —Ko3(dduLEeHT KOHIEHTPAMK HANPSHKEHHUI IPU CPE3BIBAIOIIEM YCHIIMK (OIIPENEICHHE BETHYHHBl — cM. 2.4.6).

2.4.4.4 Pacder epeMEHHBIX M3THOAIONINX HANPSOKEHUH Ha KPard MACISHOTO OTBEPCTHS.
Ilepemennoe n3rubaroIee HaMpsHDKEHE Ha KParo MAcIsTHOTO OTBEPCTHUS G o, Mlla, onpenensercs mo

dopmyre:

630= T (YBOBON): (2.4.4.4)
rae Yp — KOI(OUIMEHT KOHLUCHTPALUH HAMpsHKEHHH M3ruba Ha Kpar MAacisHOTO OTBEPCTHS (OmpenesieHHe BETMYHHBI —
cm. 2.4.6).

2.4.5 PacyeT nepeMeHHBbIX HANPSKEHUIT KPYyUYeHHS.

2.4.5.1 PacueT HOMHMHAJIBHBIX IEPEMEHHBIX HAMPSDKCHUH KPyUCHUS.

PacueT HOMUHANBHBIX NEPEMEHHBIX HANPSHKEHUH KPYyYEHHS JTOJKEH MPOU3BOAMTHCS HU3TOTOBUTEIEM
JIBUTATENIEH ¢ yI€TOM yKa3zaHHOTO HIke. [Ipm 3TOM mpeaenbHbIe 3HAYCHHS KPYTAIIETO MOMEHTA, IMOITY-
YeHHBIC HA OCHOBAHUHU TaKWX PACUETOB, JOJDKHBI OBITH MPEACTaBICHB Peructpy.

J1st Kaxaoro KoJieHa W JUIsl BCErO JMana3oHa CKOPOCTH BPAIICHUS CIEAYET YUUTHIBATh MaKCHUMAllb-
HbI€ U MUHUMAaJIbHbIE IEPEMEHHBIE KPYTALIUE MOMEHTHI yTEM CYMMHPOBAHUSI TAPMOHUK BBIHYKICHHBIX
koyiebanuit ot 1 70 16-T0 MOpsAAKa BKIIOYHTEILHO IS IBUTATENeH ¢ MBYXTAaKTHBIM MHUKJIOM U oT 0,5 mo
12-ro mopsigka BKJIIOUUTENbHO MJIsI JABUTATEEM C YEThIPEXTAKTHBIM IIMKJIOM C I[OMpPaBKOW Ha
JeMI(pUPOBaHKE, CYIIECTBYIOIIEE B CHCTEME, M Ha HEOIAronpUsTHBIC YCIOBHS (C OJHUM HepaOOTaIOIINM
OUIMHAPOM). JlMana3oHbl CKOPOCTHM BpalICHUS CJICAYET BHIOMpATh TaK, 4YTOOBI MEPEXOIHYIO
XapaKTePUCTHKY MOXKHO OBLIO 3a(hMKCHUPOBATH C JIOCTATOYHON TOYHOCTHIO.

HoMmuHanbHOE nepeMeHHOe HamnpsbKeHue KpydeHus Ty, Mlla, B miaTyHHOM wiM paMOBOW IeHKe
onpenensiercs mo GhopMyie

TN= i%f 10°, (2.4.5.1)

rne M — HOMHUHAIBHBIN epeMEHHbBIH KpyTAmnid MoMeHT, H'M, onpenensemMsiii mo ¢hopmyse

1
M= i? (M 7max — MTmin);

M 7 max, M Tmin — TpeAeTbHbIE BETUUMHBI KPYTSIIEr0 MOMEHTA C YUYETOM €ro cpefHel BenuuuHbl, H wm;
Wp — NONSApHBIE MOMEHT CONPOTUBIECHHS IUJIOLAAM IONEPEYHOr0 CEYEeHMs IIATyHHOW MM paMOBOM IIeHKwH, MM,
ompezensieMoit o Gopmymam:

>

D*— D}
e O

>

o Dé;fD‘}s’G)
" 16 Dq
D, DBH nu DBG — cMm. 2.4.6.

2.4.5.2 PacueT nepeMeHHBIX HAINPSDKEHUH Kpy4YeHMs B TajiTemsX.
[lepemenHnoe HanpsbkeHHE KpydeHus Ty, Mlla, B ranrenn maTyHHOH IIedKH ompenemsercss Mo

dopmyre

Tu= t(rtN), (2.4.5.2-1)
e o7 — Ko3(GHIMEHT KOHIEHTPAlMM HANPSDKCHUH KPyYeHWsl B TaNTeNd IIATYHHOW INeHku (ompeaeneHue BETWYHUHBI —
oM. 2.4.6).

IlepemenHOE HampshKeHNE KPY4YeHUs T, MIla, B ranrenn paMoBoii ek onpeaenseTcs mo Gopmyiie
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6= £ (Brw), (2.4.5.2-2)

rae Br — KO3(p(UIHEHT KOHIEHTPAIMH HAMPSDKCHUE KPydYeHHs B TalTeld PAaMOBOH IIeWKH (OmpenesieHHe BENHYHUHBI —
cM. 2.4.6).
2.4.5.3 PacueT nepeMeHHBIX HaIPsDKEHUH KPY4YeHHs Ha Kpalo MacisHOIO OTBEPCTHS.
IlepemeHHOE HampsiKeHUE KpydeHUs Grp, MIla, Ha Kparo MacisHOro OTBEPCTHUS OIpENeNseTcs Mo

dopmye

6ro= £(Yrtw), (2.4.5.3)
rne yr— KOS(b(l)I/ILII/IeHT KOHICHTpallun HaHpH)KeHHﬁ KpY4Y€HHs Ha Kparo MacCJsTHOTO OTBEPCTUSA (Ol'IpeJ:[eJ'IeHI/Ie BCJIIMYHUHBI — CM.
2.4.56).

2.4.6 Pacyer k03(ppMIMEHTOB KOHUEHTPALNU HANPSKEHUI.

2.4.6.1 Ecau HEeBO3MOXKHO MOTYIUTH KOA(PGUIINESHT KOHIIEHTPANH HAPSHKSHUH SKCIIEpUMEHTATBHO,
WX 3HAYeHWSI MOTYT OBITh TONy4eHb mpu mnomomu ¢opmyn cormacHo 2.4.6.2, 2.4.6.3 u 2.4.6.4,
MIPUMEHSAEMBIX TOJBKO K TaNTeNsAM M KpasM MacisSHBIX OTBEPCTHH IeIbHOKOBAHBIX KOJEHUYATHIX BaJOB U
raJTellsIM IaTYHHBIX IIEEeK MOIyCOCTaBHBIX BaJOB.

Bce pasmeps! kpuBomuna, He0OXOAUMBIE IS pacdeTa Kod(hHUIIEHTOB KOHIIEHTPAIIUN HAPSKeHUH,
npuBenaeHs! Ha puc. 2.4.6.1-1 u 2.4.6.1-2.

i
=

Puc. 2.4.6.1-1 Pa3mepbl KpuBOIIHIa, HEOOXOUMBIC IS pacyeTa Ko3()(UIIMEHTOR KOHIICHTPAIIMH HATPSYKCHHUIA:

D — nguamerp maTyHHOH mIeWku, MM; D gy — OMaMETp OTBEPCTHs B LIATYHHOU IIeiike, MM; Ry — paguyc TalTelld HIaTyHHOH
ek, MM; 7y — TOAHYTPEHHE ralTeNu MAaTyHHOH meiku, MM; Dg — auaMeTp paMmoBOM menku, mMm; D g — nuaMmerp
OTBEPCTHS B PaMOBOI1 mieiike, MM; Doy — AMAMETP MACISTHOTO OTBEPCTHS B IIATYHHOH IIelike, MM; Rg — paIiyc TaiTesn
paMoBoii meliku, MM; 1T — TMOXHYTpEHHE TaJITeH PaMOBOH IIEiKH, MM; £ — paccTOsSHHE MEXIY OCSIMU IeeK, MM; S —

nepekpsiTie 1eek, Mm; S=(D—Dg)/2—E; W, B — ToJIMHA U IIHPUHA IEKH, MM

st pacueta KO3 PUINEHTOB KOHIEHTPALUH HANPSDKCHUH TSI TaITelel [aTyHHBIX U PAMOBBIX LIEEK
U UL Kpas MacisHOTO OTBEPCTHS ILIATYHHBIX LIEEK CJEAyeT IPHUMEHSATh NPUBEICHHBIC HUXKE
COOTHOUIECHUS:

s=S/D npu s<0,5;
w=W|D npu 02<w<0,8 u Ty<Ry;
w=W,.q/D npu 02<w<0,8 u Ty> Ry;
b=B/D npu 1,1 <b<2.2;
dg=Dpg/D npu 0<ds<0,3;
dy=Dpy/D npu 0<d;<0,8;
do=Do/D npun 0<dp<0,2;

ty=Tx/D; t¢=Tg/D;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
IX-26

Fuig
'

B

an
\

N—_

\

Puc. 2.4.6.1-2 Pa3meps! KpHBOIIHIIA KOJICHYATOTO Bajla 0€3 MepeKphIThs IIeeK, HeoOXOAUMEIe I pacdera koddhuuuenTos
KOHIIEHTpaUUHU HanpsbkeHu npu Ty > Ryt
W,eq — pacdeTHasi TONIKHA WEeKU, MM; W,.u= W —Ty+ Ry.

JUTS TaJTeNieit maTyHHbIX meek r= Ry/D npu 0,03 <r<0,13;
JUTs TanTteneil paMoBbIx Ieek = Rg/D mpu 0,03 <r<0,13.

Koa¢ddunmenT f;, mo3Bonstomuii yIUTHIBaTh BIUSHIE TOAHYTPEHUS B TANTENSIX, IPHA 3HAYSHHUAX f;< 1
He npumensercs (f;=1).

Kosdouuuentsr f(s, w) u f(», s) IpA OTHOCUTENFHOM MEpEeKpbITHH Iieek s<—0,5 onpenemnsrorcs
MyTeM TOACTaHOBKM 3HadeHus s=—~0,5.

AJNBTEpHAaTUBHBI MeToA pacdeTa Ko3((HULIMEHTOB KOHLEHTPALMK HANPSKEHUH € HCHOJIb30BaHHEM
MeTOlIa KOHEYHBIX AJIEMEHTOB JOJDKEH OBITH cortacoBaH ¢ Peructpom (cM. Ipumokerwns 111 u VI k pasz. 2).

2.4.6.2 I'anrens marynHoi meiku (cm. [Ipunoxenne 1 x pazn. 2).

KoaddunmenT koHIEHTpaluy HanpsbKeHHH u3ruba o g onpeaensiercs mno Gopmyie

ap=2,6914 f(s, w) flw) fb) fr) flde) [ (dn) fi> (2.4.6.2-1)

rme fls, w)= — 4,1883+29,2004w — 77,5925w? +91,9454w> —
— 40,0416w* + (1 — 5)(9,5440 — 58,3480w +
+159,3415w> — 192,5846w> + 85,2916w*) + (1 — 5)* x
X (— 3,8399 4 25,0444w — 70,5571w> + 87,0328w°
— 39,1832w%);
fw) = 2,1790w% 7171,
f(b)=0,6840 — 0,0077b+0,1473b%;
)= 0,2081,0-323D.
fdg)=0,9993+0,27dg — 1,0211d%+0,5306d% ;
Adp)=0,9978 +0,3145dy; — 1,5241d%+2,4147d5; ;
fi=1+(tg+t6)(1,8+3.2s).

KoahdunmenT koHIeHTpaluy HaNpsDKEHHUsT KPyUeHHsT ONpeAessieTcs mo ¢popmyse

ar=0.8/(r, 5) fib) fiw), (2.4.6.2-2)
rae f(r,s)= e 0.32240,1015(1 — »\.));

fib) =17,8955 — 10,654b + 5,3482b*> — 0,857b°;
Sflw) = w0199,

2.4.6.3 I'anrens pamoBoif meiiku (cM. [Ipunoxenne | x pasn. 2).
KoadduumeHT KoHIIEHTpaluy HapsHKeHUi u3ruoda ffz onpeaensercs mo Gopmyie

Bs=2.7146fp(s, w) [5(w) [5(b) f5(r) [5(dc) f5(dpr)f (2.4.6.3-1)

e fp(s, w)= — 1,7625+2,9821w — 1,5276w>+ (1 — 5)(5,1169 — 5,8089w +3,1391w?) + (1 — s)*(— 2,1567 +
+2,3297w — 1,2952w%);
Fa(w)= 2,2422°73%,

s
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fa(b)= 0,5616+0,1197h+0,11765%;
()= 0,1908 03368,
falde)= 1,0012 — 0,6441dg+1,2265d% ;
Fa(dy)= 1,0012 — 0,1903dy;+0,0073d2 ;
fo= 1+t +16)(1,8+3,2).

Kosdduuuent xoHLeHTpanuu HanpsukeHuit cpesa fip onpenensercs 1no popmyie

Bo=3.0128f0(s) fo(w) fo(b) fo(r) foldr)fi, (2.4.6.3-2)

e fp(s) =0,4368 +2,1630(1 — 5) — 1,5212(1 — )
Fow)= w/(0,0637+0,9369w);
Job)= —0,5+b;
fo(r)=0,5331/0203%);
Soldu)= 09937 — 1,1949d,,+ 1,7373d3;
fi= 14+ 16)(1,.843,25).

Koa¢dduumeHT KOHIIEHTpAUU HANIPSDKEHUH KPYUCHUS 7 COCTABIISET:

Br=or, (2.4.6.3-3)
€CJIM JJUaMEeTPhl U PaJInyChl rajTesiell MaTyHHOH U paMOBOM IIEWKH OJIMHAKOBBI U

Br=0,8f(r, s) f(b) flw), (2.4.6.3-4)
€CJIM TUAMETPhI U/WIH PaJNyChl NIATYHHON W paMOBOH IIEEK pPa3HbIC,

rae f(r, s); f(b); f(w) onpenensirorest o dhopmyrne (2.4.6.2-2);
I'B JaHHOM CIIy4ae SIBJIIeTCS] OTHOILICHHEM pajnyca TauTess paMOBOW HISHKH K ee auamerpy, r = Rg/Dg.

2.4.6.4 Kpaii macisiaoro otBepctus (cM. [Tpunoxenne II k pazn. 2).
KosdduureHT KoHIEHTpauyu HapsHKeHui uiruba yp onpenensercs no ¢Gopmyre

v=3—5.88d,+34,6d5. (2.4.6.4-1)

KoahdunmenT koOHIEHTpaluK HANpPsDKEHHUsT KPYyUeHHs Y7 onpeensercs mo Gopmyre
Yr=4—6dy+30d%. (2.4.6.4-2)

2.4.7 JlonoiHuTEIbHbIE H3TUOAIOIIIME HATIPSKEHUS.

B nmononHeHne K mepeMeHHBIM HaNpsHKEHWSM M3ruda B rairensx (cM. 2.4.4.3) ciemyeT y4YHTHIBATh

u3rubarone HanpspKeHUs, BO3HUKAIOIINE BCIEACTBUE PACLEHTPOBKUM M AedopMaIliil paMbl, a TaKke
MPOJOJIBHBIX U MOTEPEYHBIX KoJeOaHU Bajla MyTeM BBEACHUS Oy, IPUBEACHHOTO B Tabm. 2.4.7.

Tabnuuma 2.4.7

JlBurarens Cada» MIla
Kpeiiuxongnsiii +30
TpoHKOBBIH +10

Jlnst kpeHkonHBIX TBUTaTeNeH nomonHuTesHoe Hanpspkenue (30 MIla) BkimrogaeT HanpspKEHHE OT
MIPOJONLHEIX Kojiebanwmii (20 MIla) n HampspkeHUe OT pacleHTPOoBKH U aedopmariu pamel (10 Mlla).

Ecnu pe3ynbrarthl BRIYUCICHUS OCEBBIX KOJICOAHMI IMOJIHOW JTUHAMHYECKOW CHUCTEMBI (JIBHraTreilb —
PEIYyKTOp — BAJIONPOBOJ — BUHT) HEIOCTYIHBI, PEKOMEHAYETCS HCIIONb30Barh 3HadeHue 20 MIla.
Kornma pesynbrarel BBIYHCICHHS MPOAOJBHBIX KOJIEOAHWI TONHOW NTWHAMHYECKOW CHUCTEMBI JTOCTYITHBI,
MOYKHO HMCTIONIB30BaTh pacueTHHIE JaHHBIE BMECTO JTOTO 3HAYCHHUS.

2.4.8 PacyeTr 3KBHBAJICHTHOI0 NEPEMEHHOT0 HANPSKEHH.

OKBHUBAJIEHTHOE MEPEMEHHOE HAIpPsKEHNUE B TAITEIH MATyHHO! EeWKH Gy, MIla, onpenensercs no
bopmyie

oyu=t+/(cput Guad) + 3T, (2.4.8-1)
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B TaNTeIU paMOBO# MeHKu Gy, Mlla, onpenensiercs o dopmyrie

ov6=£+/(086 T Cuda)” +37¢ » (2.4.8-2)

JUTSL Kpasi MacJIsIHOTO OTBEPCTHS Gy, MIla, onpenensercs mo Gpopmyiie

6vo=+50s0| 142 1+2.25(010/050)"]. (2.4.8-3)

Hpyrue mapamerpsl — cM. 2.4.4.3,2.4.52 u 2.4.7.

2.4.9 Pacyer npenesia BBIHOCIUBOCTH.

B cnywae oTcyTrcTBHs AAaHHBIX TO MpEAENy BBIHOCIMBOCTH KOJEHYATBIX BaJIOB, IOJIyYEHHBIX
9KCIIEPUMEHTAIBHBIM IIyTEM, 3TH BEJIUUUHBI Gpyry, Cpwe U Opwo, Mlla, onpenenstores no gopmynam:

JUISl IIATYHHOM IIEHKH B rayITean

o= KOA2R, +39.3)(0.264+ 1073002+ 785 — Ru 196 ) 1 (2.4.9-1)
4900 R, R,
JUISL paMOBOM 1IeKU
Spwe=K(O0A2R,,+39,3)(0,264+ 1,073D°02 + 185 — Ru | 196 \/ b ) (2.4.9-2)
4900 Ry,
JJIA HIaTyHHOﬁ IIIeI>'II<H Ha Kparo MacCJIAHOIO OTBepCTI/IH o
Spwo=K(0.42R,, +39.3)(0,264+ 1,0730°2+ 18> — R 196/ 2y (2.4.9-3)
4900 R. D,
e K — ko3(QQUIMEHT, YYUTHIBAIOMINN CIIOCO0 M3rOTOBJEHHS KOJEHYATHIX BAJIOB, HE MOJBEPrarOIIUXCS MOBEPXHOCTHON

00paboTKe, paBHBIN:
1,05 — 1y KoJIeHYaTBIX BaJIOB, ITONIYYEHHBIX ITyTE€M HENPEPHIBHON KOBKH BIOJIb HAIPABICHHS BOJIOKOH W TOpsdei
BBINPECCOBKH, TIPHMEHSETCS TOJIBKO K YCTAIOCTHOW IPOYHOCTH B TaJITEIIH;
1,0 — a5 KOJICHYATHIX BaJIOB, MOJYYEHHBIX IMyTEM CBOOOIHOW KOBKH CTAJIH;
0,93 — 1 KOJIEHYaThIX BAJIOB M3 JIMTOM CTalIH;
JUTSL KOJICHYATBIX BAJIOB MOJBEPraOLIMXCs MOBEPXHOCTHOM 00paboTke K=1,3;
R,, — BpeMeHHOe CONpPOTUBICHHE MaTepHasa KojleH4YaTsX Baynos, Mlla.

[Ipoune napamertpsl npuseneHsl B 2.4.6.1 OnHako cienyeT UMETh B BHIY, YTO I PACYETOB HE
ciaenyet Ry, Rg u Dp/2 mpuHAMAThL MCHBIIIE 2 MM.

IIpu Hamu4wuu pe3ynbTaTOB UCIBITAHUNA Ha YCTAJOCTHYIO IIPOYHOCTh MOTHOPA3MEPHBIX KPHUBOIIIHU-TIOB
WM KOJIGHYATHIX BaJlOB, OABEPTaBILUXCS MOBEPXHOCTHON 00paboTke, ko3 dunuent K npuHu-MaeTcs Ha
OCHOBE 3TuX ucnbiTanuil (cMm. [lpunoxenus IV u V x pasn. 2).

DOKcrnepuMeHTalbHbIE 3HA4eHHS Tpeiesia BBIHOCIWBOCTH, IIOJYUYCHHBIE NPHU YCTAIOCTHBIX
WCIIBITAHMSIX, JOJDKHBI OBITH coTiiacoBaHbl ¢ Permctpom. Ilpm TOM 3HaYeHWS Npezaesia BRIHOCITHBOCTH,
MOJTYYCHHBIE TPU UCTBITAHUAX, TOJDKHBI COCTaBIIATH HE MeHee 80 % cpemaHero 3HaYCHUS.

2.4.10 Pacuer ropsiueii mocagku mojJayCOCTABHBIX KOJIEHYATHIX BAJIOB.

2.4.10.1 Bce pa3mepsl KpHBOIIMIIOB, HEOOXOAUMEIE JJIsl pacueTa ropsiueil Mocajku, IMPUBEACHBI Ha
puc. 2.4.10.1.

Pamumyc mepexoma OT mIEHKHM K JUAMETPy MOCAIKHA JODKEH OBITh HE MeHee OOJbIIero u3 IBYX
3HAUYCHMIL:

Rg>0,015DG u RGZO,S(DS — DG)

dakTUYecKasl BeIMYMHA HATsra ropsiuer mocaakul Zp,, U Zya.x JOJKHA HAXOIUTHCS B Mpejeliax,
onpeaemnsieMbIx cornacHo 2.4.10.2 — 2.4.10.4.

Heob6xoanmoe MUHUMAaNbHOE 3HAUCHUE HATATA OMPEESISIeTCS] HA OCHOBAHUU OOJNBIICH W3 BEIUYMH,
onpenensiembix cornacuo 2.4.10.2 u 2.4.10.3.

2.4.10.2 PacueT MUHUMANBHOTO HATSra Z;, IPOU3BOAUTCS AJIS KOJIEHA C MAKCUMAJbHBIM KpPY-TALIUM
MOMEHTOM M 7.5 (cM. 2.4.5.2) o dopmyme
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Puc. 2.4.10.1 KpuBomun noxycocTaBHOTO KOJIEHYAaTOTO BaJia:
D — nuametp nocaaku, MM; Ly — JUIMHA MOCAIKH, MM;
D, — pa3mep, paBHBII Harpy>KeHHOMY JHaMeTpy IIEKN WIN IBOHHOMY MHUHHMAJIBHOMY PAcCTOSHHIO X MEXTY OCEBOH JIMHUEH
IIeHKW ¥ KOHTYPOM IIEKH B 3aBUCUMOCTH OT TOTO, YTO MEHBINE, MM;
»y — PACCTOSTHUE MEX/IY COCEIHHMH CMEKHBIMH MOBEPXHOCTSIMU PAMOBBIX W IIATYHHBIX IIEEK, MM,
y>=0,05D;. IIpu y mensme 0,1 D, cneayer yIuThIBaTh BIAMSHHE HANPSHKEHUs, BOSHUKAIOMIETO MPH MOCAAKE HA Mpeaes
BBIHOCJIMBOCTH B paiiOHe ranTenu maryHHol meiiku. [Ipoune nmapamerpst — cm. 2.4.6.1

4103 SRMTmax 1 - Q/24 Q%‘

Zmin/ 5 2.4.10.2
mEuDsLs (1 — 021 — 0 (24102

1€ Zmin — MMHHMAJbHBIN HATAT, MM;
Sr — K03(pdULHEHT 3amaca OT NPOCKAIIb3bIBAaHUS, IPHHUMACMBbI HE MeHee 2;
1t — KxodddunMeHT craTudeckoro TpeHus, pasusii 0,20 mis Ls/Ds>0,40;
Eyr — monyns ynpyroctu, MIla;
Q4= Ds/D 4, Os=Dps/Ds,

40008 R M Timax

1=
[Ipu stom DBG< DS\/W i

2.4.10.3 B nononnenue k 2.4.10.2 ompenensieTcss MUHUMAJBHBIA HATAT Zii,, MM, IO CIeAyIOLIEH
dbopmyie:
ZminZReDS/EM; (24103)

e R(, — MHHHUMAaJIbHEIN npeaei TeKy4YeCTu Marepualia €K KOJICHYAaTOro BaJjia, MIla.
2.4.10.4 MakcuMalbHO AOMYCTUMBIA HATAT Zy,x, MM, OIPEIENACTCS 0 opMyIie

7 <RDs  08Ds
maxS 1000

(2.4.10.4)

2.4.11 Ko puuuent 3anaca.

Pa3mepsl KoieHYaTOro Basia SBISIOTCS JOCTAaTOYHBIMHU, eclu Ko3(DQuIMeHTH 3amaca (OTHOIICHUE
TrpejieNia BEIHOCIMBOCTH K SKBUBAJICHTHOMY NEPEMEHHOMY HANpPSKEHHIO) JUIS TalTeleld Kak IIaTyHHOH,
TaKk ¥ paMOBOW NIEHKH, a TaKXe JJis Kpas MaclsSHOTO OTBEPCTHS IIATYHHOM IMIEWKH YAOBIECTBOPSIOT
YCIIOBUSIM:

Ou=opwn/oyu=1,15;
Oc¢=0opwg/ove=1,15;

Oo=6pwo/Syo=1,15.

2.4.12 Pa3Mepsl MepeXoqHBIX TalaTelIed OT MIEHKH K IIeKe MOMKHBI ObITh He MeHee 0,05D.
[Tpn mHammawuw (raHIEeB pagnychl TanTelel ot (aHma K meke JoKHBI ObITh He MeHee 0,08D.
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2.4.13 BbIxonbl MaclsSHBIX KaHAJIOB JOJDKHBI OBITH 3aKpyINIEHBI paanycoM He menee 0,25 muamerpa
KaHaja (OTBEPCTHsI) W TIIATEIBHO 3alUTH(OBAHEIL.

2.4.14 B cocTaBHBIX W TOJYCOCTAaBHBIX BaJlax NMPHUMEHEHHWE IITIOHOK WM INTH(PTOB B COCOMHEHUHU
KW U MIEWKHW He JoIrycKaeTcs. Ha HapyKHOW CTOpOHE COCMWHEHWH IMIEK ¢ MICHKaMU JOJDKHBI OBITH
HaHECEHB! KOHTPOJIbHBIE PUCKH.

2.4.15 [Ipu BCTPOCHHOM B paMy JIBUTaTelsd YIOPHOM MOJIIMITHUKE AUAMETP YIOPHOTO Balla B paiioHe
NOAIIMITHUKA JOJDKEH OBITh HE MEHee OuaMeTpa PaMOBOM IIEHKM KOJIEHYaToro Bajla, HO HE MEHee
IraMeTpa Baja, onpeaensemoro mo 5.2.2 gactu VII «MexaHudecKue yCTaHOBKI.

2.5 IPOJAYBKA W HAJIYB

2.5.1 I'maBHBIN ABUTATENh JODKEH COXPAHATH BO3MOXKHOCTH PaObOTHI 1 MaHEBPHUPOBAHUS TIPH BHIXOJIE
UX CTPOS OJHOTO WITH BCeX TypOOHArHeTaTelNel Ha SKCIUTyaTallMOHHBIX PeXUMaX, JOIyCKaeMBIX 3aBOJIOM-
nsrotoButeneM apurareis (cMm. 2.1.7 gactu VII «MexaHn4eckue yCTaHOBKUY).

2.5.2 Jlna THaBHBIX JABWTATeNei, y KOTOPBIX MPH MycKax M paboTe B AMANa3oHe HU3KUX HArpy30K
TypOOHArHETaTEIM HE O0ECIECUNBAIOT JTOCTATOYHOTO BO3MYXOCHAOXKEHUS, JODKHA OBITh IPEIyCcMOTpeHa
BCIIOMOTaTeNbHas CUCTeMa HaJyBa, COCTOSAIIAsl, KaK MPaBUJIO0, U3 ABYX BO3AYXOAYBOK M ITO3BOJISIONIAS
BBIBECTH ABHTATENlb HA PEKUMBI paOOTHI, IPH KOTOPHIX TypOOHArHeTaTe Il 00eCIeunBal0T HEOOXOAUMBIH
HajayB. [Ipu BbIXoZle U3 CTPOst OTHOM BO3AYXOAYBKH BCIIOMOTaTebHOM CUCTEMBI HaAyBa, OCTABILIASCS B
paboTe momKHA 00eCIeunTh e¢ (YHKITMOHHPOBAHHE.

2.5.3 llpu oxymaxaeHWd HAATYBOYHOTO BO3/AyXa B IPOAYBOYHBIX PECHBEPAX IIOCIE KaXIOTO
OXJIQINTENS BO3yXa JOJDKHBI OBITH MPEIyCMOTPEHBI TEPMOMETPHI M YCTPOHCTBA AJIS CITycKa KOHAEHCara.

2.5.4 PecuBepsl NPOAYBOYHOTO BO3AyXa JAOJDKHBI OBITH OOOPYHOBAaHBI NPEJOXPAHUTEIBHBIMU
KJIallaHaMU, OTPEryIHpPOBAaHHBIMM Ha JaBJCHHE, IpPEBBILIAIONIEe IaBICHHUE MPOAYBOUHOIO BO3IyXa HE
ooiee, yeM Ha 50 %.

IT0mas MPOXOIHOTO CEUCHHMS MPEIOXPAHUTEIBHBIX KIAMAHOB JODKHA OBITh HEe MeHee 30 cM® Ha
KaXIblil KyOudeckuii Merp oObemMa pecuBepa, BKIOYas O0OBbEM IOJNOPIIHEBBIX IMOJOCTEH Yy
KpeHUKoN(pHBIX ABUTraTeseil ¢ quadparmMoil, eciim NOoCIeAHNE HE UCTIONB3YIOTCS B Ka4eCTBE MPOAYBOYHBIX
HACOCOB.

2.5.5 JlomkeH OBITh MPEAYCMOTPEH CITYCK CKAIUTMBAIOIIUXCS OCTATKOB M3 BO3AYIIHBIX PECHBEPOB U
MOJIOPITHEBBIX TTOJIOCTEH ABUTATENEH.

2.5.6 BoznyxoBcacsIBarolye narpyOoKu JBUTaTeNeil U MPOoAyBOUYHO-HAATyBOYHBIX arperaTtoB JOJIKHBI
OBITh CHAOXKEHBI MPEAOXPAHUTEIBHBIMUA CETKaMH.

2.5.7 Hacrosmmii NyHKT COIEPKUT TpeOOBaHUS K KOHCTPYKUMH TypOoHarnerareneit JABC.
TpeboBaHUsI IO METOAWKE THUIOBBIX HCIBITAHUN M OCBHIETENHCTBOBAHUIO TypOOHarHerarened — CM.
[Tpunoxenne 9 «llopsmox OcBHIETENHLCTBOBAHMUS, HCIBITAHUN, OZOOpEHUS TypOOHarHerareledl M WX
koMnoHOBKH ¢ JIBC» & pazm. 5 «Mexanusmery gactu IV «Texandeckoe HabIIONEHNE 32 U3TOTOBICHUEM
nzaenuid» [IpaBui TeXHUYECKOro HaOMIOAEHHUS 32 MOCTPOMKOM CYIOB M HM3TOTOBJIEHHEM MaTepHalioB U
U3JENUN JUIsl CyZOB.

2.5.7.1 TypOoHaraeraTeny IOHKHBI OBITH 00OpEeHHOTO THIA. TrUoBoe 0j00peHne TypOOHATHETATENs
MOXKET OBITh BBITOJIHEHO Kak OTAeNbHO, Tak W B coctaBe [IBC. TpeOGomanus 2.5.6 cocTaBiIeHBI IS
ra3oTypOoHarHeratesnei, Ho B 00IIeM BHIE MOTYT IPUMEHSITHCS TaKKe JUIS HarHETaTeNel ¢ MPUBOJOM OT
JIBUTATEJIS.

2.5.7.2 TypOoHarHeTareny JOKHBI COXPaHATh pab0TOCTIOCOOHOCTh B YCIOBHUSX DKCILTyaTallld, yKa-
3aHHBIX B 2.3 wactm VII «Mexanndeckne ycraHoBkm» u 2.2.7 dacti IX «Mexanusmeny. Cpox
IKCILTyaTallii COCTABHBIX YaCTeH M aBapuifHOE 3HAYCHUE YaCTOTHI BpallleHUs] TypOOHArHETaTeNs JOJKHEI
OBITh paccuMTaHbI PU TEMIepaType Bo3ayxa Ha Bxoxae 45 °C.

2.5.7.3 Ha Bxone Bo3ayxa B TypOOHarHeraTesb JOIKEH OBITH YCTaHOBIEH (DHIIBTP.

2.5.7.4 TpeboBaHMs ONPEIEINAIOTCS pa3MEePHOCThIO TypOOHaruerarens. [lapamerpom, onpenensromum
Pa3MepHOCTD, SBISETCS MaKCHMAIIbHAS JITUTENbHAS MOITHOCTh JABUTATENS TPYIIBI IMUIMHAPOB, 00CTYKH-
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BaeMbIX JIaHHBIM TypOoHarHerareneM (Hampumep, st  V-o0pasubix JIBC ¢ omHuM TypOOHarserareinem
JUTSE K&KIOH TPyNIbl IHITHHAPOB MO OIHY CTOPOHY JIBUTATENS, Pa3MEpHOCTh TypOOHATHETATeNs Oonpee-
JIIeTCST TTOJIOBUHOM 1oNTHO#M MotHOocTH [IBC).

2.5.7.5 TypOonaraerareian MOMPA3ACIAIOTCS HA TPU KATETOPUH B 3aBUCHMOCTH OT MOIIHOCTH
00CITy>KH-BaeMO# TPYIIIBI HUIWHAPOB!

Kareropus A: < 1000 kBT;
Kareropus B: > 1000 kBt u < 2500 xBT;
Kareropus C: > 2500 xBr.

2.5.7.6 llpencrapnsemast JOKyMEHTALUA:

.1 Kareropus A:

ITo 3anpocy Peructpa:

MIPOTOKOJ WCIBITAHUI Ha T€PMETHYHOCTB;

YepTexkn OOIUX BHUAOB C TIONMEPEYHBIMH pa3pe3aMH, C yKa3aHHEM OCHOBHBIX pa3MepoB U
cnenuduKanyueii COCTaBHBIX YacTeif;

porpamMma MCIBbITaHHUM.

.2 Kareropus B u C:

YepTeX U OOIMX BHIOB C TOMEPEYHBIMH pa3pe3aMH, C YKa3aHHEM OCHOBHBIX pa3MEpoB H
crenuUKalnreil MaTeprasoB COCTaBHBIX YacTeil KopIyca Uil OLEHKH yiep)KaHus (pparMeHTOB AWCKa
TIPU MOJIOMKE;

JIOKYMEHTAIIHS TI0 OIIEHKE MPOYHOCTH IPH ITOJIOMKE JHCKa TypOoHarnerarens (cM. 3.2);
SKCIUTyaTaIlliOHHBIE ¥ OTPAaHUYHUTEIbHBIE JaHHBIE, TAKHEe KakK:
MaKCHUMAaJIFHO JOMYCTHUMasl SKCIUTyaTallMOHHAs 9acToTa BpameHus (00/MuH);

3Ha4€HHE YacCTOTHl BpallleHUs] NpU CpaldaThIBaHUM aBapUMHOM CUTHAIM3AIMU MO0 MaKCUMaJTbHOMY
YPOBHIO;

MPeIebHO-JI0MyCTUMBIA YPOBEHb TEMIIEPaTyPhl BHIXJIOIHEIX Ta30B Tepea TypOuHOMH;

3HaYCHHE TEMIIEpPaTyphl BBIXJIOMHBIX Ta30B Tepea TypOWHOW mpu cpabaThIBaHUM aBapPHHHOM
CHUTHAJIM3AIAY TI0 MAaKCUMaJIbHOMY YPOBHIO;

MUHHMAaJIbHOE 3HAYE€HUE JaBJIEHUS CMa304HOTO Maciia Ha BXOJE;

3HAUCHHE JABICHUs CMa30YHOr0 Macja Ha BXOAE NpHW cpabaTbiBaHWM aBapUHHON CHTHAIM3ALMH 1O
MUHUMAaJILHOMY YPOBHIO;

MaKCUMAIILHO JIOIYCTUMOE 3HaueHHe TeMIepaTypbl CMa304yHOTO Maciia Ha BBIXOJE;

MaKCUMaJIbHOE 3HAYEHNE TeMITepaTyphl CMa309HOTO Maciia Ha BBIXOJIE IS cpabaThIBaHUS aBapUiTHOMN
CUTHAJIM3alMY TI0 MaKCHUMaJIbHOMY YPOBHIO;

MaKCHUMaJILHO JONYCTHMBIC 3Hau€HHs YpOBHEH BHOpauuu, Kak cOOCTBEHHOW BHOpamuu, BO3-
OykmaemMoii caMuM TypOOHarHeraTesieM, TaK U HaBEJCHHOI,

(aBapuitHBINl YPOBEHh MOXKET COBIIAJATh C JOIMTyCTUMBIM 3HAUYEHHEM, HO HE JIOJDKEH JIOCTHTaThbCs IPU
110 % Harpy3ku mBHUTATENS WIN MPU KaKOW-THO0 Ipyroi oqoOpeHHOW KpaTKOBPEMEHHOU Meperpys3ke 3a
npenenamu 110 % Harpyskm);

CXeéMa M yCTPONCTBO CHUCTEMbI CMa3KH (BC€ BapHaHTHI [yl JAHHOTO THIIA);

MPOTOKOJI TUTIOBBIX WUCIBITAHHIA,

MporpamMma HCIBITaHUH.

.3 Kareropus C:

YepTeXKU JeTallel KopIlyca U BpallaloIlluxcs yacTell, BKIto4as AeTall KPEeIUICHHUs JIONaToK;

crienu(uKanus MaTepHaroB BCEX BHIIIE MEPEUYUCICHHBIX JeTalleld (XUMHYECKHUH COCTaB W
MeXaHUYeCKHe CBOICTBA;

CBapHBIE JIETAIM W TEXHOJIOTHS TPOIlecca CBAPKH BHIIIE TIEPEUNCIICHHBIX ACTaleH, €CIH MPUMEHNMO;

JOKYMEHTALMIO C JTAHHBIMHU 10 O€30MacHOMY 3HAYeHHIO MepeJaBaeMOro MOMEHTa INPH IMOCAAKe ¢
HATsATOM JIMCKa Ha Baj (CM.3.3)1;

CBEJICHUSI O pecypce, C Y4eTOM TEeKy4eCTH MaTepuaia, HU3KO IMKINYHOH U BBICOKO IUKIUYHOM
MIPOYHOCTH;
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PYKOBOJICTBO 110 OOCTYKHBAHHIO M SKCIUTyaTALNN ' .

2.5.7.7 IlpumenutenbHO K TypOoHarHeratenssm Kareropum C B TexX ciydasx, KOTma JUCK YCTaHOBJICH
Ha BaJI TIOCAJKON C HATSATOM, pacyeThl JOJDKHBI MMOATBEPKAATh HAJCKHYIO Iepeaady KpyTAIIero MOMEHTa
MIPHU BCEX COOTBETCTBYIOLINX IKCILTYyaTaIIMOHHBIX ITOKA3aTeNsIX pabOoThl TAKMX KaK MaKCUMaJlbHas 4acToTa
BpallleHUs, MAKCUMAJTbHBIN KPYTSIIUH MOMEHT U MaKCUMaJIbHBIN TeMIIEpaTypHBIN TPaJIUCHT B COYCTAHUN
C MUHHMAJIbHBIM 3HAaYCHUEM HATATa.

2.5.7.8 TypOoHarneTarenu IOJDKHBI yIAOBIETBOPATH CICIYIONINM KPHTEPHSAM IPOYHOCTH (C YICTOM
TpeboBanuii 5.3.2):

.1 TypOonarserareny JOKHBI 067a/1aTh TOCTATOYHON MPOYHOCTHIO B CIydae MOJOMKH pOTOpa T.€. HU
OJIMH JJIEMEHT HE JOJDKEH IOBPEANTh BHYTPEHHIO YacTh KOPIyCa MM KOMIIPECCOPHYIO YacTh
TypOoHarHerarens. J{isg Ooiee KadyeCTBEHHOTO PACCMOTPEHHUS JOKYMEHTAlWW (UCTIBITAaHHUS / PacdyeThl)
MPEeIoNaraeTcs, 4To AUCKH TypOOHArHeTaTelNs TOABEPTraloTCs pa3pyLUICHHIO TP CaMOM HeOIarompusT-
HOM U3 BO3MO)XKHBIX BapHaHTOB;

.2 s Kareropuit B m C, xpurepuil NpPOYHOCTH MPHU TOJOMKE JOJKEH OBITh IOATBEPKICH
UCHbITaHUSIMH. BhITIOTHEHNE JaHHOTO TpeOOBaHMUS Ha OCHOBE HCITBITAHUI OJHOTO TYPOOKOMIIPECCOPHOTO
arperara pacmpoCTpaHseTcs Ha Bech psA TypOoHarHerarenei. lcmblTaHus yCTaHOBKM C OOJBIINM
00BEMOM MPEAIOYTUTENEHBI TTOCKOJIBKY CUUTAIOTCS 00JIee MTOKa3aTeIbHBIMU 110 CPAaBHEHHIO C OCTAJIbHBI-
MU MeHee OObEMHBIMH YCTaHOBKaMH M3 OOLIero psaa TypOoHarHerareneld. B mroOom ciydae maHHBIH
KPUTEPUIl OKEH ObITh JOKYMEHTAIBHO MOATBEPKACH (HAIPUMEp, pacyeTaMu), CBUACTEIBCTBYS O TOM,
YTO pe3yNbTaThl HCIILITYEMOI YCTAHOBKU PacHpOCTPaHSIOTCS M HA BECh P TypOOHarHeTarenen.

2.5.7.9 B nononaenue k TpeboBarmsaM 2.12.1 cucTema 3aIuThl, CHTHAIN3AIINA 1 KOHTPOJIA TypOOHar-
Herarenei Kareropuit B u C momxHa oTBeUaTh TpeOOBAaHUSM, IPUBEIECHHBIM B Tabmd. 2.5.7.9. [lokazanus
MprUOOPOB MOTYT OBITH BBIBE/ICHBI Ha MECTHBIN WU NUCTAHIIMOHHBIA MYIBTHl YIIPABICHHUS.

Tabnuna 2.5.7.9

Kareropust typGoHaruerarenei

Ne KoHnTponupyemsie napameTpbl [Mpumeuanus
B C
Curnan | ITokasanust | Curnan |IToxazanus
1 | YacTora BparmieHust Beicokas' x ! Beicokas® x 2
2 | TemnepaTtypa BBIXJONHBIX Ta30B Ha Boicokas® x? Beicokas X Curnasel BBICOKOH TemImepaTypsl Jis
Ka)k/Iblil BX0 B TypOOHarHeTaTelb BCE€X LUJIUHIPOB JBUrarens
3 | TemnepaTypa CMa304HOro Maclia Ha Bericokas X ﬂOHyCKaIOTCSI3
BBIXOJIE M3 TypOOHAarHeTaTess TemmepaTypa cMa3KH NOAIIUIHUKOB B
4 | HJaBnenue cma3zouHoro Macia Ha Bxozxe B | Huskoe X Huskoe X cllyyae NPUHYIAUTEIbHONH CHUCTEMBI
TypOOHarHeTaTelnb CMa3Ku

!l kommuiekca TypGoHarHeTaTerneii, paboTAIMMX M0CIEI0BATENBHO, ABTOMATHUCCKHH KOHTPOJIb YaCTOThI BPAIICHHS TypOOHArHETa-
TeJIs1, BXOIAIIEr0 B pabOTy MOCIICIHUM 110 O4EPEH, He TPeOyeTCst, IPH YCIOBHU YTO BCE TypOOHArHETAaTEN B PABHO CTEIICHH 000PYJOBaHBI
OIHOTHITHBIM (PUIIETPOM BCACBIBAEGMOTO BO3/yXa 0€3 PEryInpoBOYHOrO KIIaraHa.

2Jlns TypGoHarHeTaTeneii Kareropun B, TemmepaTypa BBIXIOIHEIX Ta30B MOKET KOHTPOIHPOBATECS HA BBIXOIE U3 TYpOOHATHETATEINS B
TOM CJly4ae, €CJIM YCTAaHOBJICHHbIM CUTHAJ aBapUIHOrO YpPOBHS OOECIIEUMBAET HAAEKHYI0 PaboTy TYpOMHBI W COOTHOILICHHE MEXIY
TeMIepaTypaMy Ha BXOZE U BBIXOJE SBISIETCS 000CHOBAHHEIM.

TMoka3aHust ¥ CHrHAJBI TEMIEPATyPhl BBIXJIONHBIX A30B HA BXOJE B TypOOHArHeTaTeldb MOTYT HE TPEOOBAThCS B TOM CIIydyae €CIH Ha
Ka)K/IBI IWIHHP YCTaHOBJIEH CHTHAJ aBapHITHOTO ypOBHS, KOHTPOIUPYIOMNH HAEKHYI0 paboTy TypOOHArHeTaTels.

B ciydae ecnu cucteMa cMa3Kku TypOOHATHETaTeNs U JU3eIbHOTO IBUTATENS OTACICHBI APYT OT APYra APOCCEIeM WK PEAyKIHOHHBIM
KJIaIlaHOM, TO JaHHBIC CHCTEMBI JOJDKHBI OBITH 000PYXOBaHBI COOCTBCHHBIMH CHEIHAIH3UPOBAHHEIME JaTUHKAMIL.

1HpHM6HI/ITCHLHO K TUHOPsAAY TypOOHarHerareneii 00eux pasMepHOCTEH.
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2.6 TOIIVINBHAS AIIITAPATYPA

2.6.1 TormnuBHBIE HACOCH BBHICOKOTO JABJICHUS WM WX MPHUBOJBI JOJDKHBI OOECIEUMBATH OBICTPOE
MPEeKpaIIeHUe MOIa4y TOIUIHBA B JIF000M IMIIMHAP. VICKITIOUeHUS IOy CKAlOTCs JIJIs IBUTATENEH C TUaMeT-
poM 1IuHAPOB He Oonee 180 MM, MMEIOIIUX TOIUTMBHBIE HACOCHI OJIOYHOTO THIIA.

2.6.2 TomumBHBIE TpPyOOTPOBOABI BBHICOKOTO [aBIEHUS IOJDKHBI H3TOTOBISTHCS W3 CTaJIBHBIX
OECIIOBHBIX TOJICTOCTEHHBIX TPYO 0€3 CBapHBIX WIJIM MasHBIX MPOMEXKYTOUHBIX coenuHeHui (cM. m. 1.21
Tabm. 1.2.4).

2.6.3 Hapy>kHbIe TOIUIMBHBIC TPYOOIPOBOIBI BEICOKOTO JABJICHUS HAa Y4acTKaX OT TOIUIMBHBIX HACOCOB
BBICOKOTO JIaBJCHUS 10 (POPCYHOK JOIDKHBI OBITh IOMEIICHBI B CHUCTEMY 3aKPBITHIX TPyOOIPOBOJIOB,
CIIOCOOHYIO YIEpKHBATh TOIUIMBO TPH yTE€YKaxX B TPYyOONpPOBOAAX BBICOKOTO NABJICHWS. JTa CHCTEMa
JIOJDKHA COCTOATh W3 HApPYKHOTO TPyOONpOBOAa, B KOTOPBIA IOMEIIEH TOILIMBHBIA TPyOOIIpOBOX
BBICOKOTO JIaBJICHUS, 00pa3ysl Hepa3beMHYI0 KOHCTpyKIHio. CucTeMa HapyKHOTO TPpyOOIpoBoaa JOKHA
UMETh CpeACcTBa cOopa mpoTedek. JJomKHBI OBITh MIPEIyCMOTPEHBI YCTPONCTBA OAaYH aBaPUHHO-TIPEIY-
MPEeIUTENHHOTO CUTHANIA TIPH T€YH B TOTLUTUBHOM TPyOONpPOBO/IE BHICOKOTO JABICHUSI.

3amuTa TpebyeTca TakKe M IS OTCEYHBIX TPYOONPOBONOB, €CIH ITyJAbCAIMs AAaBICHHS B HHUX
npesbimaer 1,6 MIla.

2.6.4 KOHCTpYKIMsI TOILTMBHBIX HACOCOB BBICOKOTO JABJICHHS U TOIUIMBHBIX TPYOOIIPOBOOB JOJDKHA
OBITh CTOWKOW K IyJIbCAIlMM JABJICHUS TOIUIMBA, WJIA JOJDKHBI OBITH IPEIyCMOTPEHBI CHEIHaIbHbIC
CpencTBa IJIsl €€ CHWIKEHUS, BILIOTh JI0 YCTPAHEHUSI.

2.6.5 /lna TiaBHBIX OBUTATENEH JOKHO OBITH MPEAYCMOTPEHO YCTPOHCTBO OTPAaHMYEHUS TOILIIMBO-
MOJayMl PEKUMOM PACYETHOIN MOIIHOCTH.

2.7 CMA3KA

2.7.1 JlyOpukaropsl, OOeCIeUMBAIONINE IIOAady Macjia Ha CMa3Ky IIJIWHIPOB, JODKHBI OBITh
cHaO)KeHBl YCTPOWCTBOM, IOMYCKAIOUIMM pETYJIMPOBaHUE TOAAaYM Macia Ha KaxAyl Touky. Jlis
HAOMIONICHHsT 3a Tofaueil Macia MOJDKHO OBITh TPEIyCMOTPEHO MAaciOyKas3aTelbHOE YCTPOWCTBO IS
KOHTPOJIS 32 MOCTYIVICHUEM Maciia KO BCEM TOYKaM CMa3KH, PaclojoKeHHOE B yITOOHOM TSl HAOMIOACHUSI
MecTe.

2.7.2 B kaxaoM mTyIEepe, MOABOAAIIEM MAclio B MUJIUHAPHI JBYXTAaKTHBIX JBHUTATEIICH, a TaKXke Y
HITYLIEPOB, PACIONOKEHHBIX B BEPXHEH YacTH LMJIMHIAPOBON BTYIKH, NOJDKEH OBITH MPEIyCMOTpEH
HEBO3BPATHBIN KiIamaH.

2.7.3 TypOoHarHeTatend W pETryJIATOPbI, UMEIONIME TMOAIIUIHUKA KAueHUs, JOJKHBI HMETh
aBTOHOMHBIE CHUCTEMbl CMa3ku. [Ipu mpUMEHEHHWU JPYTrUX KOHCTPYKIMH Ha paccMmorpeHue Peructpa
JIOJDKHO OBITh MPEJACTABICHO TEXHHUYECKOE OOOCHOBaHHWE, IMOATBEPKIAMOIISE HE MEHBIINN YPOBEHb
HAJIKHOCTH.

2.7.4 JlomxHBI OBITh IPUHATHI MEPHI, HCKITIOYAI0-TIIHE TOMaJaHNe BOJBI U TOILTUBA B IIUPKYIISIIIHMOHHOE
Maciio ¥ MOMaJiaHie Macia B OXJIaXIAIOIIYI0 BOIY.

2.8 OXUVIA’KIEHUE

2.8.1 Tlpu npyUMEHEHUU TEJIECKOMUYECKUX YCTPONCTB JIJIsi OXJIAKJICHUS MOPIIHEN WM IS 1MOJBO/AA
Macja K JBIDKYIIMMCS YacTsIM JIOJDKHA OBITh MPEIyCMOTPEHA 3alUTa OT THIPABIMYECKUX YIapOB.
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2.9 TYCKOBBIE YCTPOMCTBA

2.9.1 Ha maructpanu, moABOAIICH BO3AYyX OT IMIABHOTO ITyCKOBOTO KJIallaHa K ITyCKOBBIM KJIallaHAM
OUITUHIPOB, AOJKEH OBITh YCTaHOBJICH NPENIOXPAaHUTENbHBIN KilanaH WM HECKOJIBKO MPEAOXPaHUTEIbHBIX
KJIaIlaHOB M YCTPOMCTBO, OCBOOOXKIAIOIEE 3Ty MarucTpaib OT AaBJICHUS IOCJe NPOBEICHUS ITyCKa.

IIpenoxpaHuTENbHBIN KIIAIaH JOJDKEH PEryIUpoBaThcs Ha AaBjeHUe He Oonee 1,2 naBiieHHs BO3IyXa B
MTyCKOBOW MarmcTpaiu. Pasrpyxkaroriee yCTpOHCTBO W NPEIOXPAaHUTENBHBIN KiIallaH MOTYT pa3MelaThes
HEMOCPEICTBEHHO Ha TJIaBHOM ITyCKOBOM KJIaTlaHe.

Jomyckaercs U Apyroe ycTpoHCTBO, NMPENOXPaHSAIONIee MyCKOBYI0 MarucTpajib OT pa3pylLIeHHs NpU
B3pbIBE B TpyOomnposoze (cM. 16.3.3 yactu VIII «Cucremsl u TpyOOIpOBOIBD»).

2.9.2 Ha xaxgoMm narpyOke IMOJBOAA BO3AyXa K IIYCKOBBIM KJIAIlaHAM B KPBILIIKax LMJIMHIPOB
PEBEPCUBHBIX JIBUTATENEH JOIDKHBI YCTAHABINBATHCA OTHETIPETPAAUTENN MIIN Pa3phIBHBIE MEMOpaHHI.

1 HepeBepCUBHBIX ABHTareseil o0si3aTelbHa yCTaHOBKA IO KpalHell Mepe OJHOro OTHENperpaau-
TeJIsL WK Pa3pbIBHOH MeMOpaHbl HAa MarkCTpajiy, HOABOAAIICH BO3AYX OT INIABHOTO ITyCKOBOTO KJIallaHa K
KOJUICKTODY.

YcTraHOBKa OTHENperpaguTeleii Wid pa3phIBHBIX MEMOpaH HeoOs3aTenbHa I JBUTATENICH C
JnaMeTpoM IIHHIPOB 230 MM U MEHee.

2.9.3 [lyckoBble YCTpOWCTBa ABHTATeNei ¢ 3JEKTPOCTAPTEPHBIM IIYCKOM JOJKHBI OTBEYaTh TpeOoBa-
HusiM 13.7 gactu X1 «Onexrpuueckoe obopynoBanue». Kpome Toro, ABUTraTeny ¢ 3JI€KTPOCTapTEPHBIM
IyCKOM PEKOMEHIYyeTCs 00OpYIOBaTh HABEIIEHHBIMM TI'CHEPATOpaMu MJIsl aBTOMATHUYECKOH 3apsiaKu
ITyCKOBBIX OaTapei.

2.9.4 Cuctema mycka M XapaKTepHCTUKH MPHUBOAHBIX JABHUrarejed aBapHiHBIX AHU3EIb-TeHEpaTopoB
JIOJDKHBI OoTBedaTh TpeOoBaHusiM 16.1.8 wactu VIII «Cucremsl u tpyOompoBoms» u 9.3.4.2, 9.5 u
19.1.2.4.2 yactu XI «Onexkrpudyeckoe 000pPyIOBaHHE.

ABapuifHble AM3ENb-T€HEPaTOpPhl MOJDKHBI JIETKO 3aIlyCKaTbCsd M3 XOJIOAHOTO COCTOSHUSL IpPH
Temmeparype okpyxaroiero Bozayxa 0 °C. B cirydae, eciiu Takoil yck HEBO3MOXKEH, WIIM B TOMEIICHUN
BO3MOXHBI 0oJiee HU3KHE TEMIIEPaTyphl, JOJDKHBI OBITH TNPEAYCMOTPEHBI yCTpoWcTBa 000TpeBa,
o0ecrieunBaroIye HaICKHBINA IyCK U MPHEM Harpy3KH aBapUHHBIMU TU3ENb-TeHEPATOPAMHU.

ITpu HE0OXOANMOCTH IOIKHBI OBITH MIPEyCMOTPEHBI HarpeBaTeIbHbBIE YCTPOHCTBA, 00eCIeYNBAIOIINE
HaJEXKHBIH IyCK U MPHEM Harpy3KH COIVIACHO YKa3aHHBIM TPeOOBaHUSIM.

ITomemnennst aBapuiHBIX AU3ETB-TEHEPATOPOB JOJDKHBI OTBeYaTh TpeboBaHmsIM 9.2.6 gactu XI «Omek-
Tpo0oOOpPyIOBaHHUEY.

2.10 TA3OBBIITYCK

2.10.1 Y 1ByXTaKTHBIX JBUTATENIEH C UMITYIbCHOM CHCTEMOW ra30TypOMHHOTO HaATyBa JIOJKHO OBITH
NPEAYCMOTPEHO YCTPOICTBO, MPEMATCTBYIOIIEE BOZMOKHOCTH TOMAJaHusi 00JIOMKOB IOPIIHEBBIX KOJIEIl U
KJIallaHOB B TypOOHAarHeTaTelb.

2.11 YIIPABJIEHUE, 3AIIIUTA U PEI'YIMPOBAHUE

2.11.1 [IyckoBble U pEBEPCUBHBIE YCTPOMUCTBA JOJKHBI UCKIIIOUaTh BO3MOMXKHOCTD:

.1 paboTsI ABHUTaTENEH B HANpPaBIEHUH, OTIIMYAIOMIEMCS OT 33/1aHHOTO;

.2 peBepcHpOBaHUS JBUTATENIeH MpU BKIIOUYEHHOH IMO/1a4e TOIUIHBA;

.3 mycka Burartess Npu HE3aKOHYEHHOM pEBEPCHPOBaHUM;

.4 mycka JBUraTelss Mpu BKIOYEHHOM BAJIONOBOPOTHOM YCTPOMCTBE C MEXaHUUYECKHUM MPUBOIOM.
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2.11.2 Kaxxaplil TIaBHBIA BUTATENb JOJDKEH UMETh PEryIsTOP, OTPETYIUPOBAHHBIN TaKUM 00pa3oM,
YyTOOBI YACTOTAa BpAIUEHMs [ABHUIaTeNii HE MOIVIa INPEBBICUTH PacyeTHYI0 (HOMUHAJIBHYIO) YacTOTY
BpameHus 6onee uem Ha 15 %.

B nomonHeHue K perynaTopy KaxKAbId IMIaBHBIN ABUTaTeNbh MOITHOCTHIO 220 kBT u 6omee, KOTOpHIN
MOKET OBITh Pa3o0IIeH ¢ BaJOMpOBOAOM WK padoTtaeT Ha BPILL, gomkeH UMeTh OTIENBHBIN NpenenbHbII
BBIKJIIOUATENb, OTPErYJUPOBAHHBI TakUM 0Opa3oM, 4TOOBI YacTOTa BpalleHUs ABHUIATeNlsi HE MoIia
MIPEBBICUTh PACUETHYIO YacTOTy BpaieHus Oonee dem Ha 20 %.

IIpu 3TOM TIpeneNbHEIN BRIKIIIOUATENb JODKEH cpabaThIBaTh MOCIE PETyIIsITOopa.

2.11.3 Kaxaslif ABUraTesnb, NMPUBOASAIINI B NeiiCTBHE TeHEPaTOp, JOKEH UMETh PEryJIaTOp YacTOTHI
Bpalie-HUs, XapaKTePUCTUKH KOTOPOTO AOJDKHBI OTBEUATh CICHYIOUINM TPEOOBAHUSIM:

.1 mpu cOpoce wnm Habpoce MaKCHMalbHON CTYNEHH Harpy3ku reHepartopa (cm. puc. 2.11.3.2)
M3MEHEHHE YacTOTHl B CETH He JTOJDKHO TpeBbImath 10 % pacdyetHoi (HoMuHANBHOH). CMm. Takxke 2.1.3.1
gactu XI «3DnekTpudeckoe 000pyIOBaHUEY;

.2 TIpy MTHOBEHHOM HaOpoce Harpy3ku OT HyneBod g0 50 % pacueTHOW Harpy3ku reHeparopa, a
TaKXKe MpH HocieayiomeM (Iociie NOCTHXKEHHsI yCTaHOBHMBILEHCS YacTOTHl BpalleHHsA) HaOpoce
octaBmuxcs 50 % Harpy3ku reHeparopa KpaTKOBPEMEHHOE HW3MEHEHHE 4YacTOThl BPAIIECHUS JIBUTATEI
HEe MoDKHO TpeBsImarhk 10 % pacdeTHOl gacTOThI BpamieHus. Habpoc anekTpuyueckoil Harpy3kum Oosee
YeM JIByMs CTYIEHSMH MOXKET OBITh JOMYIIEH, €CIHM CyAOBas JJIEKTPUYECKas yCTAHOBKA IT03BOJIAET
UCIIOJIb30BAHUE NPUBOJHBIX JBHUratreield, KOTOpble MOTYT HAarpyXarbCsi TONBKO Oojee 4eM JByMs
crynensamu (cMm. puc. 2.11.3.2) u npu ycloBUH, YTO 3TO YK€ AOMYIICHO Ha CTaJAWU NPOECKTUPOBAHUS
CyIHa. OTO JOIKHO OBITh MOATBEPKIACHO B OXOOPEHHON TOKYMEHTAllMU U IPOBEPEHO IIPU HCIIBITAHUAX Ha
cynHe. B oTOM ciywyae BemMUMHA HATrpPy3KH, KOTOpas [IOJDKHA aBTOMATHYECKH BKIIIOYATHCS MOCIE
o0ecTouM-BaHUS, a TaKXKe I0CIEeIOBATEIbHOCTh BKIIIOYCHUS HArpy3KHd JOJDKHBI COOTBETCTBOBATb
CTYNEHAM Harpy3-Kd JBUTarens. OJTO TakKe OTHOCHTCS K TeHeparopaM, INpeAHa3HaueHHBIM Js
napajieIbHOM paboThl, KOrga Harpys3ka IOJDKHA TNEPEBOTUTHCS C OJHOTO TeHepaTopa Ha APYrol B
Cllydae, eclid OUH I'€HepaTop JOJKEH ObITh OTKIIIOYEH;
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Puc. 2.11.3.2 I'paHuuHble KpUBBIC AJIS CTYNEHYATOH Harpysku
YETBIPEXTAKTHOTO JIBUTATEIsI OT XOJIOCTOTO XOJa 0 PacyeTHOH MOIIHOCTH B (DYHKIIHH OT CPEeXHETO 3(P()EKTHBHOTO JaBICHHUS:
1 — 1-51 ctynens, 2 — 2-51 cTyleHb, 3 — 3-4 CTyNeHb

.3 npu napamenpHOi paboTe TeHepaTopoB MepeMeHHOro Toka B nuanasoHe ot 20 mo 100 % obmieit
Harpy3KH pachpeseliecHne €€ Ha KaXIbli TeHepaTop JODKHO IPOWCXOAUTH IPOMOPIHOHAIBHO HX
MOIIIHOCTH M HE JODKHO omimuyaThcs Oonee uem Ha 15 % OT pacueTHOW HArpy3ku OOJBIIETO W3
TEHEPaTOpOB WX Ha 25 % OT pacyeTHON Harpy3Kd paccMaTpUBAaEMOTO T'€HEepaTopa B 3aBUCUMOCTH OT
TOTO, YTO MEHBIIIE;

.4 mipu mMOOBIX Harpy3kax ot HyneBod 1m0 100 % pacueTHOl Harpy3kd reHeparopa yCTaHOBHBIIASCS
JacTOTa BpAIICHUS ABUTATENS HE MOJDKHA MPEBBINIATh pacdeTHYIo0 Oojiee ueM Ha 5 %;
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.5 ycraHOBUBIIasCS 4acTOTa B CETH IpU cOpocax W HaOpocax Harpy3KH T'€HepaTopa, YKa3aHHBIX B
2.11.3.1 u 2.11.3.2, noikHA JOCTUTaThCs HE Oosee 4eM 3a 5 ¢;

.6 ycTaHOBHMBINASICS HYACcTOTa BpallleHWs HE JODKHA KoieObarbes Oojee wem Ha =+ 1 % dacToThl
BpAIlCHMSI, COOTBETCTBYIOLIEH KOHKPETHOW yCTaHOBMBILEHCS Harpy3Ke FeHepaTopa;

/7 A TNaBHBIX JIBUTATENCH, MPHUBOAAIIMX B JICHCTBUEC BAJIOTCHEPATOPHI, BEIMYUHBI COPOCOB M
HaOpOCOB Harpy3kW, ykaszanHsle B 2.11.3.1, 2.11.3.2, 2.11.3.4, 2.11.3.5, mOmMKHBI COOTBETCTBOBAThH
Harpy3kaMm JaBUTareneid. PerynsTop 4acToThl BpamieHHS NPUBOIHOTO IBUTATENS OIDKEH HMETh
XapaKTEePHUCTHKH, OTBeYaro-1ie TpedoBanusm 2.11.3;

.8 mpu cobpoce 100 % Harpy3ku reHeparopa IOMYyCKAaeTCsl M3MEHEHHE YaCTOTHI BPAIEHUS, TPEBBI-
maromee 10 % pacueTHOH, OJHAKO 3TO HE JOJDKHO OBITh NPUYMHOW CpaOaThIBAHUS 3allUTHI I10
MIPEBBIIICHUIO YaCTOTHI BpPAIIeHUs, KaK 3To Tpedyercs B 2.11.2.

2.11.4 Perynstop 4acTOTHI BpallleHHs TPUBOJHOTO JABUTATEIISI aBapUMHOIO reHepaTopa J0KeH UMETh
XapaKTepUCTUKH, oTBedaromnue TpeboBanusm 2.11.3 (kpome 2.11.3.2) mpu cbpoce m Habpoce 100 %
Harpy3ku reHeparopa. I[lpu crynmeHuaTtom HaOpoce Harpy3ku mnonHas (100 %) Harpyska AOJDKHA
obecnieunBarbes yepe3 45 ¢ mocne norepu SHeprun Ha muHax [PIL.

BpemenHoit nHTEpBAI 3a/IepP)KKU U MTOCIEA0BaTeIbHOE HArPy>KEHHE 110 CTYIIEHSIM JOJDKHBI OBITH MPO-
JIEMOHCTPHUPOBAHBI BO BPEMS XOJOBBIX HCITBITAHHUN CyIHA.

2.11.5 Perynsitop 9acTOTHI BpAIICHUS IOJDKEH UMETh YCTPOMCTBO JUISI MECTHOTO U TUCTAHIITMOHHOTO
W3MEHEHMs YacCTOTHI BpamieHus B npegenax or —20 mo +10 % oT HOMHUHAJIBHOTO 3HAYCHHUSI.

YcrpoiicTBa TUCTAHIIMOHHOTO W3MEHEHHsI YacTOThI BpAlllEHUS T€HEePaToOpoOB, MPeIHA3HAYCHHBIX IS
napajuieTbHON paboThl, TOJHKHBI PacIioNaratbCsl TaK, YTOOblI 00eCTIeYrBaaCh BOSMOXKHOCTD YIIPaBIECHUS
MMU OJTHUM OTIEPATOPOM.

2.11.6 B nononHeHue K PeTyNATOpy 4acTOThI BPAIleHUs KaXIbIil IPHUBOAHOM IBUTraTeNb, yKa3aHHBIN B
2.11.3, momuocthio 220 kBT u Ooyiee MOMKEH WMETh OTHEIbHBIM NPEACIbHBIA BBIKIOYATEIb,
OTPEryJIMPOBaHHBI TakUM 00pa3oM, 4YTOOBI YacTOTa BpAalICHWs ABUTATENI HE MOTIA IPEBBICUTH
pacueTHyI0 Oosee yeMm Ha 15 %.

2.11.7 IlpenenpHBIN BBIKIIOUATENh, YKa3aHHbIH B 2.11.2 1 2.11.6, BKITtO4as €ro MPUBOAHON MEXaHU3M
Y UCTIOHUTENBHBIA OpraH aBapUMHON OCTAaHOBKH, JOJDKEH OBITh HE3aBHCHUMBIM OT PETYISATOPA YACTOTHI
BpAaIICHHUS.

2.11.8 DnekTpudeckue (AIEKTPOHHBIE) PETYIIATOPHI YACTOTHI BPAIIECHHS B IOTIOJTHEHUE K TPEOOBaHUAM
HACTOSIIEH TIIaBBl JIOJDKHBI Takke OTBe4arh TpeOoBaHmsaMm 2.1 dactu XV «ABtoMatmzanus». Ecim
ANEKTpUUIECKHE (IIIEKTPOHHBIC) PETYIATOPH YaCTOTHl BPAIECHUS SBISIOTCS 9acThio JIAY, OHHM TOMKHBI
orBevars TpeboBanmsAM 3.1.8 u 3.1.10 wactu VII «MexaHnyeckne yCTaHOBKM», a Takxke 2.3 gactu XV
«ABTOMATHU3AIIAAY.

OnexTpudeckue (ANMEKTPOHHBIE) PETYISTOPHI JOKHBI OBITH OZOOPEHHOTO TUTA M UCIBITAHBI B COOT-
BercTBUU ¢ 12.3.1 gactu IV «Texuumdyeckoe HAOMIOACHHE 3a HM3TOTOBICHHEM H3Aeinit»y I[IpaBumi
TEXHUYECKOTO HaOIIONEHUS 3a IMOCTPOMKOI CyHOB M M3TOTOBJICHHEM MaTEpPHajOB M M3/ACIHHA AJIS CYIOB.

2.11.9 Cucrtema 3ammuTHl TJaBHBIX W BcrmoMmorarenbHbIXx (cM. 1.1.1.5) nBurartenedd, momMumo
MPEAICTBFHOTO BRIKIIIOUATENS, JOMKHA 00€CIeUnBaTh MOJTHOE MPEKpaIleHe IoJaqu TOIUTUBA MIPHU MaJCHUH
JIaBJICHUSI CMa30YHOr0 Macja B CUCTEME HUXKE JOIyCTHUMOTO.

2.12 KOHTPOJIbHO-UBMEPUTEJIBHBIE ITPUBOPHI U ITPUBOPHI CUT'HAJIN3ALINU

2.12.1 TmaBHBIE W BCIIOMOTATENbHBIE ABHUTATENN JOJDKHBI OBITH 00OpYHOBaHBI TPUOOpPAMH IS
HU3MEPEHUS:

.1 naBneHus Macia mepej JBUTATeNIeM W Ha PACIpPEIS/IUTENIbHBIA BaJl (P aBTOHOMHBIX CHCTEMax
CMa3KH);

.2 naBneHus (MM TIOTOKA) MPECHON BOZBI B CUCTEME OXJIAXICHUS JIBUTATEIS,

.3 maBieHHs IMyCKOBOTO BO3yXa Mepell IIaBHBIM ITYCKOBBIM KIJIAIIAHOM WIJIH ITYCKOBBIM YCTPOWCTBOM;
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.4 naBieHUs TOILTUBA Nepe] HACOCAaMH BBICOKOTO JaBlIeHUs (MPU HAIMYMH TOTLTABOIIOIKAYHBAOIIETO
Hacoca);

.5 Temmeparyphl BEIXJIONMHBIX Ta30B Y KAKIOTO MWIHMHAPA (Ul IBUTATENICH ¢ AMaMEeTpOM IMIMHAPOB
180 MM 1 MeHEe — TeMIepaTyphl B Ta30BBITYCKHOM TPyOOIIPOBOJIE);

.6 Temmeparypsl Maclia Ha BXOJIC B JIBUTATEIIb;

.7 naBneHus (MM TIOTOKa) B CUCTEME OXJIaXkJIeHUS (POPCYHOK (B cilydyae aBTOHOMHOM CHCTEMBI);

.8 Temmeparypsl TOIIMBa Tepeq TOIUITMBHBIMH HAcOCaMH BBICOKOTO JaBleHHS (UIA TOIUTHUBA, Tpe-
OyIOIIIero MOI0TpEBa);

.9 naBnenust (WM MOTOKA) B aBTOHOMHOW CHUCTEME OXJIQXKICHUS MOPITHEH;

.10 nmaBnmeHus macia Ha paMOBBIC MOMIIMITHUKU TMPU aBTOHOMHOM IIOABOJE Maclia U YIOPHBIHN
MOJIIIUATTHUK (IS YIIOPHBIX TMOAIIUITHAUKOB, BCTPOSHHBIX B JIBUTaTElh);

.11 naBieHns mMaciia Ha TOJIOBHBIE MOIIIMITHUKY (B CIy4ae aBTOHOMHOTO TIOABOAA);

.12 TemmepaTypsl Maciia Ha paclpeacIuTeIbHBIA Bal (B CIydac aBTOHOMHOTO TIOJIBOJIA);

.13 nmamneHus Macia Ha BXOJle B TypOOHAarHeTareib MPH KCIOIb30BAHUU IUPKYJSAIIMOHHOIO Macia
JIBUTATEI;

.14 Temmeparypbl W TMOTOKa Maclia Ha BBIXOJE W3 KaKJOTO TOMNIMITHUKA TypOoHarHeTarems (It
TPaBUTAIIMOHHBIX CHCTEM CMa3KH);

.15 Temmeparyphl M TMOTOKa OXJIAXMAMOMIEH >KUIKOCTH HAa BBIXOAE M3 KaXKIOTO MOPLIHS (JIst
JBUTATENEH C KOHTPOIUPYEMBIM OXJIKICHUEM MOPIIHEH);

.16 TemnepaTypbl oxnaxaroiel cpeabl GopcyHOK Ha BBIXOJE (B Cllydae aBTOHOMHOW CHCTEMBI);

.17 Temmeparypsl IpecHO# BOIBI Ha BBIXOJE U3 KAXKAOTO IFTMH/IPA MM TEMIIEPATyphbl IIPECHON BOJBI
Ha BBIXOJIE W3 JBHTATENS (B CIIydac eIUHOW IMOJIOCTH OXJIAXKICHHS Ha BECh JBUTATEID);

.18 TemmnepaTypbl nMpecHON BOJBI HA BXOJE B JIBUTATEIIb;

.19 temniepaTypbl NPeCHON BOJBI HA BHIXOJE U3 TYpOOHArHETATEIS;

.20 nmaBieHus: B HAJTyBOYHBIX PECHBEpax;

.21 TemmepaTypbl HaJIyBOYHOTO BO3TyXa MOCIE BO3MyXOOXJIaIUTENCH;

.22 TemmepaTypbl BBHIXJIIONHBIX TAa30B Tepen TypOOHArHETAaTeNs MU U 32 HUMH.

IIpumeuanue. B 3aBucumocTr OoT KOHCTPYKTHBHBIX ocoberHocTel [IBC nepeuens KUIT MoxeT ObITh H3MEHEH C IPECTaBICHUEM Ha

paccMoTpeHne Perumcrpa TeXHHYECKOTO OOOCHOBaHWs. J[OMONHUTENbHBIE TPeOOBaHHS MPUMEHUTEIBHO K TypOOHATHETATENSIM JBUTATeNei
TIpUBEICHBI B 2.5.7.9.

2.12.2 Kaxnmelii MpUBOAHON ABUTATEh MOITHOCTBHIO Oonee 37 KBT momkeH OBITH 000pymOBaH
CpeICTBAaMHM MPENyNpPEaUTEIbHON 3BYKOBOM M CBETOBOM CHUTHAJIM3allUM, MOAAIOLIEH CHUTHAIbBI MpH
CHUXCHHM JaBJIICHHUS Macjia B CHCTEME LHMPKYIALUOHHOW CMa3Ku HIKE JOMYyCTHUMOIO MpeaeNia U
CUTHaiM3anuen, 00 yTedke B TOILUTUBHBIX TPYOKax BBICOKOTO AaBiieHHs au3ened (cM. 2.6.3).

Pexomenpyetcst Taxke yCTaHaBIMBATH NMPHOOPHI aBapUHHO-TPEAYNPEIUTEIHHON CUTHAIM3AINA T10
CIIEMYIONTUM TIapaMeTpam:

.1 cHWKeHME aBJICHUS B CUCTEME OXJIKICHHS MPECHOM BOJBI WM TIOBBIIICHUE TEMIICPATyPhl BOJIbI
Ha BBIXOJIC M3 JIBUTATEII;

.2 CHIDKEHHE YPOBHS Maclia B HAallOPHOU IMCTEpPHE TypOOHAarHeTaTelNeH;

.3 TIOBBIIIIEHUE TEMIIEPaTyphl YIOPHOTO MOAIIUITHAKA, BCTPOCHHOTO B JIBUTATElNb.

2.12.3 MecTHBIE TIOCTHI YIIPABJICHHUS TJIABHBIMH JBUTATEISAMH JOJDKHBI OBITH 00OPYIOBaHBI
npudopamu B coorBercTBuu ¢ 2.12.1.1 — 2.12.1.3, 2.12.1.7, 2.12.1.9 (npu UCIOIB30BaHNH HHOW CpEIHI,
4eM IUPKYIsS-IIHOHHOEe Maciio), 4.2.5.3, a Takke mnpuOOpOM il HM3MEPEHHsS YacTOTHl BpallleHUs
KOJICHYaTOr0 Baya, a MpH HAIWYAHA Pa30OUIUTENbHBIX My(T W NpHOOpOM sl W3MEPEeHHS YacTOTHI
BpaleHus rpedHoro Baja.

MecTHBIE TIOCTHI YIPABICHUS IIaBHBIMH PEBEPCHUB-HBIMH JBHUTATCIISIMH W JBUTATEISIMU C PEBEPC-
PEIYKTOPHBIME TIepeiayaMy JAOJLKHBI 000pY/IOBAaThCSl YKA3aTeIIMU HAIPABIICHHS BPAIICHUSI TPEOHOTO Baja.

2.12.4 MecTHple TOCTHI YHpaBICHUS BCIIOMOTaTeNbHBIX aBurareiei (cMm. 1.1.1.5) AOmKHBI OBITH
o0opynoBaHbl mpubopaMu B cootBeTcTBHH ¢ 2.12.1.1 — 2.12.1.3, a Takke nmpudOpoM Ui U3MEpEHUs
YaCTOTHI BpAIIeHHUS KOJICHYATOTO Baja.
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2.13 TEMII®EP KPYTHUJIbHBIX KOJIEBAHU, AHTUBUBPATOP

2.13.1 Koncrpyknus aemmdepa MODKHA NpeayCMaTpUBATh BO3MOXKHOCTH YIAJICHHS BO3IyXa HpH
3allOJIHEHUH JieMII(epa MaciaoM MM CHIMKOHOBOH JKHAKOCTBIO, @ KOHCTPYKIHS CHIMKOHOBOTO AeMIipepa
— TaKXe U BO3MOXXHOCTb B3ATHsI MPOO >KUIKOCTH.

2.13.2 Cma3ka npyXUHHBIX AeMI(EpoB JOIKHA MPOU3BOANUTHCS, KaK MPABUIIO, OT CUCTEMBI LIUPKY-
JSIMOHHON CMa3KH JIBUTATEI.

2.13.3 Koncrpykuus nemrdepa, yCTAaHOBICHHOTO HA KOHIIE KOJIEHYATOrO Baja, JOJDKHA 00€CIeYrBaTh
BO3MOXKHOCTb MIPHCOEIUHEHHS K KOJICHUYATOMY Baly MPHUOOPOB IJIsi M3MEPEHHsI KPYTHIIBHBIX KOJICOaHHH.

2.13.4 Tlpumenenue nemrdepa JOHKHO MPOU3BOAUTHCA C yueToMm TpedoBaHmid 8.8.3 — 8.8.5 wactu
VII «MexaHn4eckue yCTaHOBKNY.
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HIPHIIO’KEHUE 1

OINPEJIEJIEHUE KO3®®UIIMEHTOB KOHIIEHTPAIIMM HANIPSIKEHUM B TAJITEJISIX KOJTEHUATBIX BAJIOB (CM. YT MAKO M53)
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HIPHJIO’KEHUE 11

KO2®»®UIUEHTHI KOHIIEHTPAIIMY HAIIPSI)KEHU U PACIIPEIEJIEHUE HATIPSIKEHUI HA KPAIO MACJISIHBIX OTBEPCTHI (CM. YT MAKO M53)
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HIPHJIO’KEHUE 11T

PYKOBOJICTBO 10 PACYETY KOD®OUIIUEHTOB KOHIIEHTPALINHA HATIPSKEHUI
B PAJINYCAX TAJITEJIEN IIEK KOJEHYATHIX BAJIOB METOJJOM KOHEYHBIX DJIEMEHTOB
(CM. YT MAKO MS53)

Conepxanue

1. 1. O0uIre moI0KEHNU

2. TpeboBanusl K MOJAEITH

2.1 PexoMenmanuu Uisl 3JIEMEHTHOM CETKU
2.2 Marepuan

2.3 Kputepun kadecTBa JIEMEHTHONW CETKH
2.3.1 Kpurepuii TaBHBIX HaNpsHKEHUI

2.3.2 Kpurepuii ocpenHEHHOCTH/HEOCPETHEHHOCTH HAPSHKEHHH
3. Cay4yau Harpy>kKeHus

3.1 Kpyuenue

3.2 Yuctelid u3rud (Y4eThipexToueuHblii U3ruo)
3.3 U3rub co cpe3oM (TpeXTOUYCHHBIH U3THO)
3.3.1 Cnocob 1

3.3.2 Cmoco6 2
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1. OBIIME MOJIOXEHUA

Llenpro anamu3a sBIsiETCS ompernesieHre KodpduiueHTtoB KoHueHTpanuu Hampsokenuit (KKH) B
TaJITeNIX KoleH4aTeix BasioB MKD BMecTo aHanutuyeckoro crocoba. BTopoil M3 yHOMSHYTBIX METOI
OCHOBBIBAETCS Ha SMIMPHUYECKUX (HOpMYNax, MONyYEHHBIX M3 PE3yIbTATOB TEH30METPUU Pa3IUIHBIX
(hopM KoJIEH M, COOTBETCTBEHHO, PUMEHEHHUE 3TUX (DOPMYJT OTPAaHHIHUBACTCS UCCIICTOBAHHBIMA (DOPMAaMHU.

KKH, paccuuTaHHble B COOTBETCTBUM C TOJIOXKEHUSIMU HACTOSIIIETO JOKYMEHTA, ONMPEAEISIIOTCA KaK
OTHOIIICHHWE HAMpPsDKeHUM, paccuuTaHHbIX MKD, K HOMUHAIBHBIM HANPSDKCHHUSM, PAaCCUUTAHHBIM
aHAJIMTUYECKUM CIOCOOOM (B TaiTeNsX PaMOBBIX M IIATYHHBIX mmieek). [Ipu MCmonb30BaHUM B paMKax
HACTOAILIEr0 MeTojJa B IiaBe 2.4 HACTOSIIEH YacTH WIM albTEPHATUBHBIX METOAOB, IJIsl pacuera
M3rU0AIONTNX W TIABHBIX HANPSDKCHHUM MPH KPYUCHUHM PACCUMTHIBAIOTCS HampspkeHUs mo GoH Musecy.

JaHHas mpoueaypa, a TakKe PyKOBOJICTBA IO OLICHKE, MPUMEHHMMBbI KaK K II€JIbHBIM KOJICHYAThIM
BajiaM, TaK M K MOJYCOCTaBHBIM KOJICHYATHIM BajiaM (KpOME TalITeJIeH paMOBBIX IIIEEK).

AHanu3 JOHKEH IMPOBOAMUTHCS B paMKax JIMHEHHO-yIPYroil KOHEYHO-3JIEMEHTHOM MOJEH, a BO BCEX
CIy4dasix Harpy>ke€Hus ClieJlyeT NMPUMEHSITh €JMHUYHbIE HArPy3KH COOTBETCTBYIOIIEH BEIUYUHBI.

Pacuer KKH B MacisiHbIX OTBEpPCTHSIX HE ABJISETCS NPEIMETOM PAacCMOTPEHUS] HACTOAIIETO
ITpunoxenus.

Pexomennyercst mpoBEpATh MNEMEHTHYIO TOYHOCTh UCIOJIB3YEMOTO KOHEYHO-3JIEMEHTHOTO pEILaTENs,
HaIpuUMeEp, MHOCPEACTBOM MOJAECIUPOBAHUS NPOCTOM TEOMETPUM C MOCIEAYIOIUM CpaBHEHUEM
HaNpsDKeHUH, TONy4YeHHBIX u3 MKD, ¢ pe3yiabraraMu aHAIMTHYECKOTO pacueTa JJIsl YHCTOTO W3rhda u
Kpy4eHUsl.

Bmecto MKD MoXkeT Takke HUCIOJIb30BaTHCS METOJ] TPAHUYHBIX AJIEMEHTOB.

2. TPEBOBAHUSA K MOJEJIN

OCHOBHBIE pEKOMEHAIMN U JIOMYIIEHUS TP MOCTPOCHUH KOHEYHO-3JIEMEHTHON MOJENH MpeacTaB-
neHsl B 2.1. 3aKkOHYEHHAss MOJETH JOJKHA COOTBETCTBOBATh TpeOoBaHusIM 2.3.

2.1 PexomMeHAanMu ISl 3J1€eMEHTHOM CeTKH

UroObl 0o0ecreunTh Ka4ecTBO CETKH, KOHEYHO-IJIIEMEHTHYIO MOJENb IS OLEeHKH Kod(h(UIIMEeHTOB
KOHIICHTPAIINU HAIPSDKEHUH CIEyeT CTPOUTh B COOTBETCTBHH CO CIEAYIOIIUMHI PEKOMEHIAITUSIMHE:

Mogens J0KHA ONMUCHIBATH OJWH TIOJHOIIGHHBIM KPHUBOIIWII OT OCEBOM JIMHHUHM OJZHOTO PaMOBOTO
MOJIINITHUKA JI0 OCEBOW JIMHUU COCEHEr0 paMOBOIO IOJIIIMITHUKA.

BoOnu3u ranteneii HCMONB3YOTCS AJIEMEHTHI CISTYIOIIUX THIIOB:

10-y3710BbI€ YETHIPEXTPAHHBIC AJIEMEHTHI;

8-y3JI0BBIE TIECTUTPAHHBIE JIEMEHTHI;

20-y3710BBI€ IIECTUTPAHHBIE IEMEHTHI.

XapakTepUCTUKU CETKH B oONacTh paauycoB ranteneil. Cnenyromie TpeOOBaHHs IEHCTBYIOT B
npezaenax obmactu + 90° mo OKpy>KHOCTH OT IJIOCKOCTH KPHBOLIWIIA:

MaxkcumanbHBIN pa3Mep dJIEMEeHTa g = r/4 0 BCel TanTelu, a TAaK)Ke B HAIIPABJICHUH 110 OKPYKHOCTH.
IIpu wucnonb3oBaHuu 20-y370BBIX IIECTUIPAHHBIX 3JEMEHTOB pa3Mep 3JEMEHTa B HaIPaBICHHUU IIO
OKPYKHOCTH MOXeET OBITh YBEJWYeH A0 Sa. B cilyuae MHOrOpaamyCHOH rantenu B KauecTBe 7 Oepercs
MECTHBIH paauyc ranrend. (B ciaydae ucnonp3oBaHus 8-y37m0BBIX HIECTUTPAHHBIX AJIEMEHTOB OHU JIOJKHBI
OBITh eIle MEHBIIETO pa3Mepa Il COOTBETCTBUSI KPUTEPUSIM KauecTBa).

PexomeHyemMBbIe pa3Mephl 3JIEMEHTOB B HANpPaBIICHUHN TIyOMHBI TAJITEIH:

TOJILLIMHA IIEPBOTO CJIOSI paBHA pa3Mepy 3JIEMEHTA a;

TOJIIIIMHA BTOPOTO CJOS paBHA pa3Mepy dJeMEHTa 2a;

TOJIIIMHA BTOPOTrO CJIOS paBHAa pa3Mepy 3JIeMeHTa 3a.

He menee 6 aneMeHTOB B HANpaBiICHUM TOJLIMHBI IICKU.

OcranpHas 4acTh KPUBOIIHUMA JOJDKHA 00ECTIEYNBATH YNCIEHHYIO YCTOMYMBOCTD peraTeds.
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ITpoTHBOBECH! JOMKHBI MOJCITUPOBATHCS TONBKO B CIIydac WX 3HAYUTEIBHOTO BIMSHHS Ha OOIIYIO
KECTKOCTh KPHBOIIIUTIA.

MOI[CJ'II/IpOBaHI/Ie MacCJIAHBIX OTBepCTI/II\/’I HC SIBIACTCA 06H33TCHI)HI)IM, €CJIM HUX BIIMJIHHEC Ha 06111}/[0
JKECTKOCTh HE3HAYMTENIBHO, & PACCTOSHUE J0 TAITEIN COCTaBisieT Oosee 2r (cM. puc. 2.1).

CBepiicHUS. ¥ OTBEPCTHSA, TPEAHA3HAYCHHBIC I OOJCTYeHHs KOHCTPYKIIUH, CIEIYET MOJCIHPOBATh.

[TpumeHeHre MOAMOEINEH JOMyCKaeTCs MPU COONIONCHUH TPEOOBAHUI MPOrPAMMHOTO O0ECICUCHNUS
(I10).

Llamynuas wertixa

Puc. 2.1. PaccrostHue MEXITy MACISTHBIM OTBEPCTHEM U TalTEIbIO

2.2 MarepuaJ

B maBe 2.4 Hacrosmel 4acTH HE pacCMaTPUBAIOTCS CBOMCTBAa MaTepHaloB, Takue Kak Moaynb FOnra
(E) u xoadpdumment Ilyaccona (v). [Jns amammza MKD s>t mapameTpsl MaTepuaga HEOOXOIUMBI,
MOCKOJIbKY CHaJajla pacCUMTHIBAIOTCS ympyrue nedpopmanuu, a U3 HHUX uepe3 Moayias HOHra wu
ko3¢ dunument [lyaccona paccunTsiBatorcst HanpspkeHusl. ClieayeT HCIoab30BaTh TOCTOBEPHBIC 3HAYCHUS
CBOWCTB MarepuasoB JIMOO B3sTHIE U3 JOKYMEHTAIUH, JTM00 W3MEPEHHbIE Ha 00pa3liax MarepHhalioB.

JI1s1 cTami peKOMEHIYIOTCS clieayiomue 3aadenns: £ = 2,05x10° MITa u v = 0,3.

2.3 KpuTepumn KayecTBa 3J1eMEHTHOI CeTKH

Ecnu ncnonp3yemas aeMeHTHas ceTka HE COOTBETCTBYET HU OJIHOMY M3 HIKEYKa3aHHBIX KpUTEpUEB
st onpenenenus KKH B uccrmemyemoit oOmactu, HOMKeH OBITH TMPOBEICH IOBTOPHBIM pacdeT ¢
WCIOJIh30BaHUEM 0OJIee MEIKOH CEeTKH.

2.3.1 Kpurepnii riiaBHbIX HanpsiKeHUI.

KagecTBo ceTku JOMKHO OBITH MOATBEPIKIEHO TOCPEICTBOM IPOBEPKU COCTABIIIONIEH HANPSKEHUS,
HOPMaJIbHOW K MOBEPXHOCTH pajguyca raireiu. B uicaqbHOM ciiydae Takoe HampsDKEHHE JOJDKHO OBITH
paBHO Hymo. [Ipy IMaBHBIX HANPSDKEHUSAX Gp, G U O3 JOJDKHO BBIIOJIHATHCS clienyroliee TpeboBaHue:

min(|G,, |o2], |o3() <0,03 max(|oy|, [o2], [o3])

2.3.2 Kpurtepuii ocpelHEeHHOCTH / HeOCPeTHEHHOCTH HANPSI’KeHUH.

JlaHHBI KpUTEpUH OCHOBBIBAETCS HAa OTCICKUBAHUU HEOTHOPOJHOCTEH B HANPSIKEHUSX,
OIIpe/ieNIIeMBIX Ha dJIeMeHTax rantenu npu pacuere KKH:

HEOCPEHECHHBIE Y3JI0BbIC HANPSDKEHHS, PACCUNTHIBACMbIC Ha KaXIOM 3JIEMEHTE, COCJMHEHHOM C TeM
WIN UHBIM Y3JI0M, JOJDKHBI OTJINYAThCsl MeHee 4eM Ha 5 % or 100 % ocpeaHeHHOro y3710BOro HalpsKEeHUs
Ha 3TOM y3Jie B UCCIeyeMOl 00macTH.
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3. CJIYYAU HAT'PYKEHUS

ITpu ompenenennn KKH B3aMeH aHaNIMTHYECKOTO CIIOCO0A, OMMCHIBAEMOTO B TaBe 2.4 HacTosmien
YaCTH, PaCUEThI JIOJKHBI ObITH BBIMOJIHEHBI JJIS CICAYIOIIUX CIIy4acB HATrPYKECHUS;

3.1 Kpyuenne

[To aHamOTWM ¢ UCIIBITAHUSAMH, TTPOBOAMMBIMI Hayuno-nipon3BoacTBeHHBIM O0BeauHeHneM mo JIBC
(FVV), KoHCTpyKIHS TOIBEPTacTCs BO3JCHCTBHIO YHUCTHIM KpydeHueM. Jlepopmammss TopeBbIX
MMOBEPXHOCTEH MOJENN MOABISIETCS.

KpyTsammii MoMeHT mpuiaraercsi K LEHTPaJIbHOMY Y31y Ha OCH KOJCHUaTOro Baja. DTOT Y3el
paboTaer Kak TNIaBHBIHA y3€ll C MIECThIO CTETIEHAMHU CBOOOIBI M KECTKO COEANHEH C OCTAIbHBIMH y3JIaMHU
TOPLIEBOM NOBEPXHOCTH.

Takne rpaHUYHBIC YCIOBHS M YCIOBUS HATPY)KCHUS TPUMEHUMEBI KaK JJIS PSTHBIX, TAaK U V-00pa3HBIX
JIBUTATEJIEH.

y MHoroToue4Hoe
orpaHuyeHue: Bee yanbl
§ MONepeyYHoro ceyeHust
X KECTKO COefJUHEHbI C
I LeHTpanbHbIM (rMaBHbIM)
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Y I |k
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Puc. 3.1. I'pann4HBIe YCIOBHS M YCIOBUS HarpyXXeHHs Ul CITydas HarpyXXeHHS KpyudeHUEeM

I[J'I}I BCCX Yy3JIOB B TAJITCIAX PaMOBBIX W HIATYHHBIX IIECK OIMPCACIAIOTCA INIaBHBIC HAIPSXKCHUA, a
9KBUBAJICHTHOC HAIIPSIKCHUEC KPYUCHHUA PACCUUTBHIBACTCA I10 CI)OpMyJ'ICZ

Tos. =Max (|01 —02)/2, [6,— 032, |61 —03|/2)
MakcumansHOe 3HaUeHue, Oepymieecs as nociuenyromero pacaeta KKH, cocrasuser:
or= T:)KB.,OL/TN

BT: Toxs., B/TN

r1e Ty —HOMHUHAJIbHOE HAaNpsDKeHUWE KpydeHHMsl B IIATYHHOW M paMoBOW Ieiike coriacHo 2.4.5.1 Hacrosimeidl yactu npu
KpyTsleM MoMeHre T:

TN:T/VVP
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3.2 Yucrbiii u3rud (4eTbipexToyeyHblii u3rud)

[To aHamoruu C UCHBITAHUAMH, TPOBOAUMBIMU FVV, KOHCTpyKIMS MOABEpraeTcsi BO3JIECUCTBUIO
YUCTBIM M3THOOM. JledopMariust TOPIEBBIX MTOBEPXHOCTEH MOJEIH TOAABIISICTCS.

Nsrubaromuii MOMEHT Tpuiiaraercs K IEHTPAIbHOMY Y371y Ha OCH KOJEHYATOTO Baja. JTOT y3el
paboTaer Kak INIaBHBIH y3€ll C IMIECThI0 CTEIECHSIMHU CBOOOIBI M KECTKO COCIMHEH C OCTAIBHBIMH y3JIaMU
TOPIEBOW TTOBEPXHOCTH.

Taxue rpaHUYHBIE YCIOBUS W YCIIOBHS HATPY>KEHHS TPUMEHUMBI KaK JUTsl pATHBIX, TaK H V-00pa3HbIX
JIBUTATENEH.

MHoroTo4e4Hoe
orpaHu4eHue: Bee yanbl
NonepeyHoro ceyeHns
KeCTKO CoefiuHEHbI C
LeHTparnbHbIM (FnaBHbIM)
y3roMm.

'
.-»——-f—-—.-.
1

N T ——

- — - — .-—--——-J—.
]
s

Mnockuit usrnd
- MOMeHTOM M,
npunaraembim K
LieHTparnbHoMy
yany.

\ Harpyska:

OceBas nuHusA
waTyHa

.
i
FpaHUYHbIE -
ycnoBusi: ] | ' N
Bce crenenu LZ
cBoGOAbI BO BCEX
yanax NonHocTbio . I L3
orpaHuyeHbl
l—-
Uxyz=0 | =l

Puc. 3.2. I'pannuHble YCIOBUS M YCIOBUS HATPYKSHUS JUIS CITydas HAaTrpyXEHHs YHCTHIM H3THOOM

Jlns Bcex y37I0B B TaNTENISX PAMOBBIX M IIATYHHBIX IIEEK OMPENENSIOTCS SKBUBAJICHTHBIC HATPSIKEHUS
o ¢oH Mrusecy O,,,. Hanbonpimee 3navenue ucnoms3yercs s pacdera KKH mo cnemyrormmm dopmynam:

A= Gaxa.,u/GN
BB = Ooxa,, B/GN

HomuHaibHOE HaNPsHKEHUE G PACCYUTHIBAETCS COTIACHO 2.4.4.2 HACTOSIICH YacTH MPH H3THOAIOIEM
MOMeHTe M TI0 cienyromei Gopmyrre:

GNZM/WQ

qu

3.3 U3rud co cpe3om (TpexToueuHbIii U3rud)

Hannplii cnyuyail HarpykeHusi paccuuThiBaetrcst nisi ompezaeneHuss KKH g uucrtoit momepeunoit
(panmanbHOM) cuibl Bo, NEHCTBYIOIIEH HA TaNTENb PAMOBOM INEHKH.

IIo anamoruu ¢ HCHBITAHUSMU, IPOBOAUMBIMU FVV, KOHCTpyKLMs NOABEPraeTcss BO3IACHCTBUIO
TpeXTodeqHbIM U3rubom. Jledpopmarus o60uX TOPIEBBIX MOBEPXHOCTEH Moenn oAasiseTcs. Bee y3ibl
JKECTKO COEJIMHEHBI C LIEHTPAJIbHBIM y3J10M; [PAHUYHBIEC YCIOBUS MPUMEHSIOTCSA K LIEHTPAIbHBIM y3J1aM.
OTH y37BI BBICTYTIAIOT B POJM TJIABHBIX y3IIOB M UMEIOT 6 CTeneHel CBOOOIBI.
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Cuna npuknagelBaeTCs K LEHTPAIbHOMY Y31y, PAacHOJI0KEHHOMY Ha INaTyHHOH IIEHKe Ha OCeBOH
JUHHUH [IaTyHa. OTOT y3€l COCOUHEH CO BCEMH OCTAIBHBIMU Y3JIaMH IONEPEYHOIO CEUEHMs IIaTyHHOU
meiiku. Jlepopmalinu monepedHoro cedeHusl He MOAaBIISIOTCS.

Takue rpaHUYHbIC YCIOBUS M YCIOBHS HATrPYKEHHs MPUMEHUMBI KaK JUIS PSIHBIX, TaK U V-00pa3HbIX
neurareneil. s neuratesneid ¢ V-00pa3HbIM pacioiokeHHeM HUIMHAPOB MOKET MOACTHPOBATHCS TOIBKO
OlHa cuja, ImepenaBaeMas IIaTyHoM. lcnonb3oBaHHME ABYX CHJI OT IIATYHOB HE IPHUBEIET K
3HA4YUTENIbHOMY M3MeHeHuto 3HaueHnit KKH.

Harpyska: Cuna Fse IpaHUYHbIE YCNOBKSA:
npunaraeTca K CwelleHve no ocn z
LieHTpansHoMy y3ny Ha orpaHWJYeHo ANS rMasHoOro
y 0CEBOW NUHUW LWaTYHa yana, u; =0;
Uy, U v @ # 0 (ocesbie,
BEPTUKANbHLIE CMELLEHNS U
X ™ r BPaLLEHUA He orpaHUdeHbl)
’ L
. - - - -
o —f“ MHoroTo4e4Hoe
. : : J orpaHu4eHue:
L+ i " Bee yanbl
n X nonepeyHoro
] S ceyeHua
! E coeamMHeHb! C
® LieHTpanbHbIM
- b —r——-1 3 -t - (rnaBHbIM) yarioM.
Z £2
1 = B
FpaHW4HbIe ' s g
yenosis: ] : TpaH1uHbIe
CMelleHus rnaeHoro | § o —) CHOBMA:
y3na NonHoCTbI ” ” ‘ % N
P - ' MELLIEHWS N0 0cAM
Uxyz=0: v ¥ W Z AN rmaBHoro
@ # 0 (BpalyeHns He L1 I I y3na orpaHuyeHsbl,
orpaHU4eHbl) > Uy,=0;U,0#0
i l ) | (ocesble cMeLLeHUs
S ————
! Lz W BpalLeHna He
I ’ ’l I orpaHnyeHsl)
L]
' | Ls
= T ¥

Puc. 3.4. [lpunoxxeHne HArpy3KU B Cliydae PSAHOTO V-00pa3HOTO JBHUTATEINs
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PaccuntsiBaeTcs MakCHMabHOE SKBUBAJIEHTHOE HANPsOKeHHE 110 (OH Mu3ecy G;3p B TalITENIM paMOBOM
meitkn. KKH nmms raarenn paMoBOW IMEWKHM MOXKET OBITH ONpEIETICH JBYMS ONMUCAHHBIMH HHXKE
crocobamm.

3.3.1 Cnoco6 1

JlaHHBI cnoco0 aHaJOTMYEeH METOAWKe, Hchoib3ylomeiics B FVV. PesympraThl pacuera
TPEXTOYEHYHOTO W YETBIPEXTOUEHHOTO M3rHba COYETAIOTCs CIEIyIOIUM 00pa3oM:

G3p=0n3pPPBet Co3rPo

rae: o3p — coniacHo pacuery MKD;
Ox3p — HOMHUHAIBHOC H3rMOHOE HANpsHKCHHE B IIEHTPE IMICKHM, BO3HHUKAOIIEEe BCIICACTBHE BO3AeHCTBHsS cuisl Fip [H],
MPUKIAbIBAEMON 110 OCEBOM JIMHUM JAHHOTO IIaTtyHa (cM. puc. 3.4);
Bosp —cormacuo m. 3.2;
Gosp = Osp /(BW), tae Ozp — paauaibHas (cpe3arolias) Cuila Ha IleKe, BO3HUKaoIel B pesynsTaTe AeicTus cuibl Fip [H],
MPUKITaJBIBAEMON 110 OCEBOW JIMHUM JAHHOTO maryHa (cM. Takke puc. 2.4.4.1-1 u 2.4.4.1-2 HacTOsIIEH YacTH).

3.3.2 Cnoco0 2

JlaHHBI crioco0 He aHalIOrMyYeH METOJUKe, hcnoib3ymomeiics B FVV. B crarndecku onpeeneHHON
CHCTEME C OHUM KPHUBOIITUIIOM Ha JBYX MOMITHUITHUKAX H3THOAIONTNH MOMEHT M paaraibHas (cpe3arorias)
cwra nponopuuoHansHbl. [losTtomy KKH ranrenn pamoBoii meiikn MoXeT OBITh HalJieH HETOCPEACT-
BEHHBIM KOHEYHO-IJIEMEHTHBIM PAaCUY€TOM TPEXTOYEUHOTO M3THOA.

KKH paccuuTbiBaeTCs 1o clienyroliei Gpopmyre:

BBQ =03p/ON3p

O06o3uauenus cM. B 3.3.1.

[Ipu uCmoMB30BaHUN ATOTO METOMA OIMpPENCICHHE PaTUaTbHON CHUIIBI M HAMPSDKEHUS COTJIACHO TJIaBe
2.4 HacTosIICH 4YacTH CTAHOBUTCS H30BITOYHBIM. TOrna pacCYMTHIBACTCS IEPEMEHHOE H3THOHOE
HampspKeHHUE B TalTeNd paMOBOM mielku cornacHo 2.4.4.3 rnaBbl 2.4 HACTOSIIEH YACTH MO CIEAYIOIIeH

dbopmyie:
66= T |BsoCsrN
JlaHHBIH MeTOA HE MNpHUMEHseTcs K raatenu maryHHol medku, u Takoii KKH He nomxkxen

WCTOJB30BAThCS B paMKax METO/MOB pacueTa, OTIIMYHBIX O TeX, B KOTOPBIX NpEINoiaraeTcs Haaudue
CTaTHYECKH OMpeeNleHHONH CHCTeMBI (KaK B IiaBe 2.4 HaCTOSIIEH yacT).
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HIPHJIO’KEHUE 1V

PYKOBOJICTBO IO OIIEHKE PE3YJIbTATOB UCIIBITAHA HA YCTAJIOCTHYIO IPOYHOCTH
(CM. YT MAKO MS53)

Conepxanue

1. Beenenne

1.1 McnbiTanus mMansix 00pa3ios

1.2 WcnpiTanue MOTHOPAa3MEPHOTO KPHUBOILIUIIA

2. O1neHka pe3ysibTaToOB UCIBITAHUN

2.1 ITpuHUMIIBL

2.2 CrymneHuyaTslii METOJ

2.3 MoaupuupoBaHHBIA CTYNEHYATHI METOX

2.4 Pacder BEIOOPOYHOTO CPEIHETO M CTAHIAPTHOTO OTKIIOHCHHS
2.5 JloBepuTenbHBINA HHTEPBAJ ISl CPETHETO IMpejelia yCTaJoCTh
2.6 JloBepuTeNbHBIN HHTEPBAT JJIS CTAHIAPTHOTO OTKIOHCHHS

3. WcnbiTanus Maibix o0pa3ios

3.1 Onpenenenne U3ruOHON YCTaJIOCTHOH MPOYHOCTH

3.2 Onpenenenne KpyTHIBHOM YCTAIOCTHON MPOYHOCTU

3.3 IIpoune Mecta oTOOpa 0OpasIoB

3.4 CormocTaBneHue pe3ylbTaToOB HCIBITAHHUH

4. TlomHOpa3MepHbIE UCTIBITAHUS

4.1 I'uapaBnuyeckas Myiabcalus

4.2 Pe30HaHCHBIN CTEHIT

4.3 Vcrionb30BaHme pe3ysIbTaToOB W MPUEMIIEMOCTh KOJIEHUYATOTO Baja
5. [IpuMeHeHe UMEIOIINUXCS PE3yAbTaTOB K aHAJIOTHYHBIM KOJICHYATHIM BajamM
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1. BBEAEHUE

HcnbiTanys Ha yCTaIOCTHYIO IMPOYHOCTh MOXKHO Pa3JENIUTh HA JIBE OCHOBHBIX I'PYMIbI: HCIIBITAHUS
MaJIBIX O0pa3loB W HCIBITAHUA IOJHOPa3MEPHBIX KPWUBOLIMIOB. VCHBITaHUS MOTYT HPOBOAUTHCS
CTYIEHYATBIM CIIOCOOOM WM MOAM(HUIMPOBAHHBIM CTYHEHYATBIM cIocoOoM. Takxke MOTrYT HCIOIB30-
BaTbCsl HHBIE CTATHCTHYECKHE METONBI OLICHKH.

1.1 UcnbiTaHus MaJIbIX 00pa3uoB

1 KoJeH4aThIX BaJIOB C TaJTENsIMH 0e3 MOBEPXHOCTHOTO YIPOUHEHHS YCTaJOCTHAs MPOYHOCTH
MOXeT OBITh OIpefie]icHa MOCPEACTBOM HCIBITAHHH MallbIX 00pa3LioB, B3SITHIX OT MOJIHOPAa3MEPHOTO
KPHUBOILHUIIA, OAHAKO 3TOT CIOCOO HE JOJDKEH MPUMEHATHCS B Clydae, €ClIM COCEAHHE C TalTeNIsIMH
00J1acT UMEIOT OBEPXHOCTHOE YIIPOUYHEHHE, CO3JAIOIIEe OCTATOUHBIC HANPSDKEHHUS B TajTelsx.

OCOOEHHOCTBIO TaKWX HCIBITAHUN SBISETCS BO3MOXKHOCTH HM3TOTOBJIEHHS JOCTATOYHO OOJBIIOTO
KOJIMYeCTBA 00pa3I0B sl TPOBEICHHS UCTIBITAHUM € pa3THYHBIMH KOA(PUIIMEHTAMH aCHMMETPHH ITHKJIa
HanpspKeHUH R ¥ B pa3iIMYHBIX PEKUMax HarpyXeHus (oceBoe, M3THOHOE, KPYTHIBHOE), C HaZApe30M MU
0e3 Hero I OLEHKU XapakTePUCTUKHU MCIOIb3yeMbIX MAaT€pHalOB B YCIOBUSAX MHOTOOCHOTO
Harpy>KeHUsl.

1.2 McnipiTaHMe MOJHOPA3MEPHOr0 KPMBOLIMIA

B ciyyae xoneHUYaThIX BaJOB C MOBEPXHOCTHBIM YIIPOUYHEHHUEM yCTAIIOCTHAS MPOYHOCTh MOXKET OBITH
ONpesieNieHa TOJBKO ITOCPEACTBOM HCIHBITAHMS IIOJIHOPAa3MEpHBIX KpUBOIIMINOB. B ciydae 3- u 4-
TOYEYHOro M3ruda Harpyska MOXKET MNPWIArarbcsi IPU IOMOINM T'MAPAaBINYECKUX IPHUBOIOB JHOO HpU
MTOMOIII BO30YIAHTENS Ha PE30HAHCHOM CTEHJE, MO3BOJISIONIMM ITPOM3BOANTE NCIBITAHHS C KOA(PUIHECH-
TOM aCUMMETPHH ITUKJIa HampskeHui R = —1.

2. OIEHKA PE3YJIBTATOB UCIIBITAHUM

2.1 IIpuHIHNBI

Ilepen mnpoBeneHWeM UCHBITAHUNA Ha YCTAJIOCTHYIO MPOYHOCTH KOJICGHYATBHIM Bajl HEOOXOIUMO
MPOBEPHUTH B COOTBETCTBHH C MPOLEAYPAMU KOHTPOIS KauecTBa, BKIOYAs COOTBETCTBUE XMMHYECKOTO
COCTaBa MaTepuaa, ero MEXaHWYeCKUX CBOMCTB, TBEPIOCTH ITOBEPXHOCTH, IIyOWHBI U MPOTSIKEHHOCTH
YIpOYHEHHS, KauecTBa 0OpabOTKH MOBEPXHOCTEH IIeeK.

OO0pa3ibl sl UCTIBITAHUHN JOJKHBI OBITH TIOATOTOBJICHBI TAKUM 00Pa30M, YTOOBI OTPAKATh «HUKHIO
YacTh» JAMAlla30Ha MPUEMIIEMBIX 3HAYCHUH — B YAaCTHOCTH, AJISI KOJEHYATHIX BaJlOB C HHIYKIMOHHOU
3aKaJIKOW 3TO 03HAYaeT MHHUMAIIBHO JIOITyCKaeMYyI0 TIIyOuHY yIIPOYHEHUsI, MUHUMAJIbHAS TPOTSHDKEHHOCTh
30HBI YIIPOYHEHUS HA TAITENH U T. I1. B IPOTHBHOM clTydae CpelHHe pe3yabTaThl UCIIBITAHUA HEOOXOAMMO
OyZleT CKOpPpPEeKTHPOBATh C YYETOM JOBEPUTEIBHOTO WHTEpBANA: IS CPEOHETO W JUIS CTAaHIApTHOTO
OTKJIOHCHHUSI MOXKET OBITh B3SIT MHTEPBAN C JTOBEPUTEIILHOM BEPOSATHOCTHIO 90 %.

Ilpu ucnonp3oBaHuU B paMKax TiMaBbl 2.4 HACTOSIICH YacTH PE3yAbTaTOB HCIBITAHUU CIETYET
MPOBEPUTH U YOCUTHCS, YTO OHU COOTBETCTBYIOT CPEAHEH yCTalOCTHOW MPOYHOCTH, C YUETOM WiH 0e3
ydera YKa3aHHOTO BBIIIIE MHTEpBaJa C JOBEPHUTEIbHON BeposTHOCTHIO 90 %. CTaHmapTHOE OTKIOHEHHE
JIOTDKHO OTIPEAETIATHCS ¢ YIeTOM WHTepBaia sl JoBepuTenbHOM BepostHOocTH 90 %. Ilpu aTOM pe3ynbTar,
KOTOPBI OYIET B3SIT B KAY€CTBE YCTAIOCTHOMN MPOYHOCTH, OYJIET paBeH CPEIHEMY 3HAUCHUIO YCTAIOCTHOMN
MPOYHOCTH MUHYC OJHO CTaHJApTHOE OTKJIOHEHHE.

Ecim omenka mpoBomuTCs UL OINpPENENICHUS OTHOIIEHUS MeEXIy MEXaHHYECKUMH CBOMCTBaMHU
MaTrepuaja MpH CTaTHICCKOM HArpyKeHHHW W yCTAIIOCTHOW MPOYHOCTHIO, TAKOE COOTHOIICHHE TOJDKHO
OCHOBBIBAaThCS Ha (DaKTHUCCKHX (T.€. M3MEPEHHBIX) MEXaHHMYECKNX CBOWCTBAX, a HE HA YCTAHOBIICHHBIX
MUHUMAJBHBIX 3HAYEHUAX 3TUX CBOUCTB.

Metonuka pacuera, TpeACTaBiIeHHas B 2.4, MpHUMEHSETCS Kak JUIsl CTYNeH4Yaroro, Tak M s
MOTU(PHUIIMPOBAHHOTO CTYMEHYATOrO METOAA.
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2.2 CTtyneH4YaThlili MeTO.

[Ipy mpuMeHeHWH CTYNEeHYaToro MeTOona B TEPBOM OOpaslle CO3/IaeTcsl HaIlpsDKEHHE, COOTBETCT-
BYIOIIIEE CPEIHEH OKMIAEMON yCTAIOCTHON mpounocTH. Eciu obpaser BeiepkuBaer 107 MUKIOB, ero
OTKJIJBIBAIOT, a AJIS CJIEAYIONIEro oOpasiia Co3/1al0T HaNpsKeHHE Ha OJJHY CTYIIEHb BBIIIE IPEbIAYIIETO,
T.€. TOCIIe KaKAO0To oOpasua, yCHemHo NpoIIe/IIero NCIbITaHne, BCceraa HAeT CIeAyIOMni, B KOTOpOM
CO3/1aeTCs HaNpsHKEHUE Ha OJIHY CTYIIEHb BhIIe. [Ipn 3TOM MeXIy CTyleHsMHU MpHUpalleHue HarpsHKeHUs
HanpsDKeHHe TOAOUPAIOT TaKUM 00pa3oM, YTOOBI OTKIOHEHHE COOTBETCTBOBAJIO OXHIAEMOMY YPOBHIO
CTaHIAPTHOTO OTKIIOHEHUSI.

Eciu o6pasen paspyuaercs 10 Npoxoxaenus 107 muKiioB, To GUKCHPYIOT 0TPaGOTAHHOE KONTMUYECTBO
LIUKJIOB, @ B CIENYyIOIIeM 00pa3slie co3al0T HalpsbKeHre Ha OIHY CTYNEHb HIbKE Mpeapiaymero. [Ipu atom,
CyMMa HEYCIIEITHO W yCIENTHO 3aBEPIICHHBIX UCIBITAHUN PaBHA KOJIMYECTBY 0Opa3IoB.

[lepBoHaYaNbHBINA CTYMIEHYATHI METOl IPUMEHUM TOJBKO B CIIydae HAJUYHs OOJNBIIOTO KOJHMYECTBA
00pas3IoB, MOCKOJIBKY IS JOCTIDKEHHUS JTOCTaTOYHOW TOYHOCTH pe3ysbTaTa WCHBITAHWHA HEOOXOAMMO
HCIIONIb30BaHUE OKOJIO 25 00pa3oB.

2.3 Moau¢puuMpoBaHHbI CTyNEHYATbI MeTO/

[Ipu npuMeHeHMH MOIM(UIMPOBAHHOTO CTYIEHYATOTO METOAa B IEpPBOM oO0pas3le Co3aaeTcs
HanpsDKeHHe, KOTOpPOe, BEPOSTHEE BCEro, OKAXETCS 3aMETHO HWKE CpelHEil YCTaJIOCTHON MpPOYHOCTH.
Korza 310T 06pasen ycnemHo npoiizer 107 MUKIOB HArpyXeHHs, B HEM K€ CO3]aeTCs HaIpsUKeHHE Ha
OJHY CTYIICHb BbILIEC Npeablayniero. [Ipu 3ToM Mexmy CTYHNEHSMH MpHUpaLieHHUEe HANpsDKEHHS JOJDKHO
Mo0UPaThCsl TAKUM 00pa3oM, 4TOOBI COOTBETCTBOBATh OXKHIAEMOMY YPOBHIO CTaHAPTHOTO OTKIIOHEHUSI.
[Iporecc mocTymnmeH4YaToro yBelnn4eHnsT Harpy3Ky MPOAOIDKAeTCs ¢ 00pas3oM 1o ero paspymienus. [locme
€ro pa3pyIlIeHus, B CIeayIoeM o0pasiie co3aaeTcs HampsHKeHHe 10 MEeHbIIeH Mepe Ha 2 CTYNeHH HIDKE
TOTO, TIPYU KOTOPOM TPOU3O0LIIO pa3pylIeHHe MpeablayIiero oopasua.

B pamkax 3TOro moaxonaa KoJIMYeCTBO HEYCIEIIHO M YCHEIIHO 3aBEPIICHHBIX UCTIBITAHUM (CUnTas 1o
HAMBBICIIEMY YPOBHIO HAIPSDKCHUH, IPH KOTOPOM oOpaser ycrenrso npomes 10’ uKioB) 06EIMHO paBHO
YUCITY 00pa3IoB.

Pesynbrar, momydeHHBIH MO WUTOTaM HCIBITAHUN 1O MOAU(HUIIMPOBAHHOMY CTYIEHYATOMY METOLY,
CJIeyeT UCIIONB30BaTh C OCTOPOKHOCTBIO, MMOCKOIBKY €CTh BEPOATHOCTD, YTO MOCTYIIEHYATOe yBETNIECHNE
Harpy3kud Ha oOpasel, 0COOCHHO MpH OONBLIOM CpPEeJHEM HAIPSKEHUH, UMEET CBOHCTBO yBEIMYHBATDH
MpeseNl YCTaIOCTH, XOTSA A3TOT 3(dekr oOydeHuss MeHee BBIpaXEH B Clydae HCIBITAHWNA 00pa3loB
BBICOKOITPOYHBIX CTajei ¢ mpemeiaoM mpodnoctu 6onee 800 Mlla.

IIpu HeoOxommMOCTH pacdeTa JOBEPUTEIHHOTO HWHTEpPBalla MHHHMAalIbHOE KOJIHYECTBO
HCIBITBIBAEMBIX 00pa3I[0B COCTABISAET 3 IIT.

2.4 PacyeT BBIOOPOYHOIO CpeHEro M CTAHIAPTHOIO OTKJIOHEHUS

Janee mpencraBieH NpUMep UCHBITAHWUN & S5 KpuBomunoB. [Ipw WCMONB30BaHUU MOIU-
(UIIPOBAHHOTO CTYIIEHYATOro MeToAa M MeToAa oueHkn Jukcona m Myma KoimdecTBO 00pasIoB
paBasietca 10, T.e. 5 yCHemHbIX U 5 HEYCHENTHBIX PE3YJILTATOB:

Konuyecmeso obpazyos n = 10

Kpowme Toro, naHHbIi METOA MOApa3AeiseTCs Ha J1Ba BHAA CO CICAYIOIMMH Pe3yIbTaTaMy HUCTIBITAHHHA:

Menee uacmuiii pesynomam — neycnewnvii C = 1

Menee wacmeurii pesynomam — ycnewinwiti C = 2

B pamkax maHHOTO METOAa HWCHOIB3YIOTCS TOJIBKO MEHEE YacTble pe3yibTaThl MCIBITAHHUH, T.€. €CIH
HEYCIICHIHBIX Pe3yJIbTAaTOB OOJBIIE, YeM YCIEHIHBIX, TO HCIOIb3YEeTCsl KOJIMUECTBO YCIEIIHBIX Pe3yabTa-
TOB, U HA00OPOT.

IIpn wucmonb3oBaHWM MOAMQPUIIMPOBAHHOTO CTYNEHYATOTO METOAAa KOJHMYECTBO YCIEIIHBIX U
HEYCIENIHbIX PEe3yIbTaTOB OOBIYHO OnWHAKoBO. OJHAKO WCHBITAHWS MOTYT OBITH M HEyJauyHBIMH,
HalpuMep, KOJIMYECTBO YCIEUIHBIX pE3yAbTaTOB MOXKET OBITh MEHbIIEe KOJWYEeCTBAa HEYCIEIIHBIX
Pe3yABTaTOB, €CIIM 00pasel] ¢ HallpPsKEHUEM Ha JIBE CTYNEHH HWXKE, YeM B IPEAbIAYIIEeM (HEYCIIELIIHOM)
ciyvae, paspymaercs cpasy jxke. C JIpyroil CTOpPOHBI, €CH TaKOe HEOKHIAHHOE MPEkKICBPEMEHHOE
paspylieHne MPOUCXOANT TOCIEe OTHOCUTENFHO OOJIBIIOTO YHCia IIHKIOB, TO YPOBEHb HANPSHKEHUS! HUXKE
JTAHHOTO MOYKHO OTIPENIEINTH KaK yCIEITHBIMN.
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[Momxon Jlukcona u Myna, BEIBeIEHHBIH U3 TEOPUH MaKCHUMAIBHOTO TPABAONOA00MS (KOTOPHIA TaKKe
MOXKET OBITh WCIIOJB30BaH, OCOOCHHO B XOJI¢ HCHBITAHUHA ¢ HEOOJBIIMM KOJIHYECTBOM OOpPa3IloB),
MO3BOJISIET OMPEACIUThL HEKOTOPHIC IMPOCTHIC MPUONKEHHBIC YpaBHEHHUS JUIsI pacdeTa BBIOOPOYHOTO
CpEIHEro U CTaHAAPTHOTO OTKJIOHEHUS IO pe3yNibTaTaM HCIBITAaHUS CTYIIEHYaThIM METOJ0M. BriOopouHoe
CpeIHee MOXKET OBITh PACCUUTAHO MO (POpMYyJIe:

S.=S.0+d(A/F—1/2) qosi C = 1
S,=S.0+d(A/F+1/2) nns C =2

CraHaapTHOE OTKJIIOHCHHE MOXET OBITh ONPEACICHO 1Mo Gopmylie
2

s=1,62d (% +0,029)

rae: S,0 — caMblil HU3KUI YPOBEHb HANPSDKEHUS JUIS MEHee 4acToro McXoia
d — CTyneHb HamlpsDKeHUS

F=3%fi
A=Zifi
B =3%i"fi

i — HOMep ypOBHS HAIPSHKECHHS
fi — KOIM4ecTBO 0OPa3LOB HA YPOBHE HAIPSDKEHUS i

®dopmyna A pacyeTa CTaHAAPTHOTO OTKIOHEHUS SBISICTCS MPHOIMKCHHON M MOXKET MPUMEHSATHCS

npu
BF—A
F

Ecan un OJHO U3 3THUX YCJIOBI/Iﬁ HE BLINIOJIHACTCA, CICAYET paCCMOTPETL BO3MOKHOCTE BBIITOJTHCHHUA
IMOBTOPHOT'O HCHBITAHUA CTYNCHYATBIM METOAOM J'II/I6O A4 HaJACKHOCTU 3HAYUTCJIBHO YBCIUYUTH
BEJIMYUHY CTaHJAPTHOTO OTKIOHEHHS.

Ecmm BenmumHa cTymeHn d 3HAYUTENHHO OOJbIE CTAaHIAPTHOTO OTKJIOHEHHS S, TAHHAs METOIMKa
MPUBOANUT K MEHBIIEMY CTAaHIAPTHOMY OTKJIOHEHHIO M HEMHOTO OOJIBIIEMY BBIOOPOYHOMY CpETHEMY,
HEXKECJIM KOoraa pasHuia MEXAY CTYNEHBIO M CTAHAAPTHBIM OTKJIOHCHHMEM OTHOCHUTCIBHO Maja.
COOTBCTCTBCHHO, €CJIn BCJIM4YMHA CTYHNCHU d 3HAQYUTCIbHO MCHBLIIC CTAHAAPTHOI'O OTKJIOHCHUA S, TO
JTaHHAsT METO/IMKA JaeT OOolblliee CTaHIapPTHOE OTKIIOHEHHWE M HEMHOTO MEHbIIee BEIOOPOYHOE CpeHee.

2.5 JloBepuTe/IbHBII MHTEPBAJ MJISA CPeHero npeaesa ycrajlocTu

IIpy MOBTOPHOM MpPOBEACHHWM HCIBITAHUI Ha YCTAJIOCTHYK IPOYHOCTh CTYIEHYAThIM METOJOM
BBIOOPOYHOE CpEeHEE U CTAHJAPTHOE OTKIOHEHHE OYIyT, BEPOSTHEE BCETO, OTIIMYATHCS OT MPEIbIAYIIETro
UCIIbITaAHUA. HO:‘)TOMy 3a CUCT MCHOJIB30BaHUA JOBCPUTCIBHOIO MHTCPBAJIA JJISA BLI60pO'-IHOFO CcpeaHero
HEOOXOAMMO O00EeCIeunTh, C 3aJaHHBIM YPOBHEM YBEPEHHOCTH, YTOOBI 3HAYCHHS, TOJYYCHHBIC IIPU
MTOBTOPHBIX HCIBITAHUSX, OBUIM BBIIIE BEIOPAHHOTO IIpeleNia YCTaIOCTH.

N3BecTHO, 9TO JOBEPUTENHHBIA HMHTEPBAT ISl BEIOOPOYHOTO CPEIHETO C HEM3BECTHOW AWCIIepCHEH
uMeeT f-pactpenesneHue (pacupeneneane CThIOEHTa), CHMMETPUYHOE OTHOCUTEILHO CPEIHETO.

>0,3u0,55<d<1,5s

JloBepUTENbHBIH YPOBEHb, OOBIYHO HCIIOJIB3YEMBIH s
OlIpeeNieHUs BEIOOPOYHOTO cpefHero, cocrasisier 90 %, T.e.

d 90 % BBIOOPOUYHBIX CpPEIHHX, TONYYEHHBIX B PE3yIbTaTe

¥ MOBTOPHBIX WCIBITAHUI, OyZyT BBINIE 3HAUCHHS, PACCUUTaH-

a // o HOTO IpH BBIOPAHHOM JOBEPUTENBHOM ypoBHe. Ha pucyHke
&’ MOKa3aHO 3HAa4YeHHE ¢ [ AOBEPUTENBHOTO HHTEpBala

-— (1—a)-100 % mst BBIOOPOYHOTO CPEHETO.

Puc. 2.5. Pacnpenenenune CthioneHTa
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Ecnu S, sBJsIeTCS SMIUPUUYSCKUM CPEIHUM, a § — SMIHUPUUCCKUM CTaHIAPTHBIM OTKIOHCHUEM ISt
MOCJIe/IOBATEIEHOCTH M3 N 00pa3loB, B KOTOPOW 3HAYCHHS MEPEMEHHBIX paclpeelieHbl HOPMAIbHO C
HEHU3BCCTHBIM BI)I6OpOT-IHI)IM Cp€AHUM U HEU3BECTHOU Jmcnepcnei/'l, IIOBCpI/ITGHLHBIﬁ HUHTEpBal
(1—0a)-100 % must cpemHero paBeH:

P(Sa_ta, nfl's/\/n<SaX%):1_a

[HonyuuBimnkca OOBEPUTEIbHBIA MHTEPBAI CUMMETPUUYEH OTHOCUTENBHO SMIMPHUUYECKOIO CPEIHETO
BBIOOPOYHBIX 3HAUCHUM, a HIDKHUHN TIpeel MOKHO HAWTH TTO GopMmyIie:

SaX%:Sa_ta, ”_l'S/\/l/l

YTO SIBJISIETCS CPEIHUM IIPENeJOM YCTaloCTh (COBOKYIHOE 3HAUEHHWE), MO0 KOTOPOMY MOXKHO
ONPEIENUTh COKPAILCHHBIN MpeAes YCTaTOCTH, YUUTHIBAIOUIUI NpeeNbl BEPOSITHOCTH pa3pyLICHUS.

2.6 /loBepuTe/IbHBII HHTEPBAJ I CTAHAAPTHOr0 OTKJIOHEHHSA

JoBepuTenbHblii MHTEPBAN Il AUCHEPCUM HOPMAJIbHOM Clly4allHON MEepeMEHHON MMEET pacrpese-
JICHWE XU-KBajpaT ¢ n— | cTeneHssMH CBOOO/IBI.

JloBepuTenbHBIl ypOBEHb CTAaHJAPTHOIO OTKJIOHEHHS
e HCHOJB3YeTCsl Il OOECHEYCHHs] TOro, YTOOBI CTaHJapTHBIC
< i OTKJIOHEHHUS HPU TOBTOPHBIX HCHBITAHHSAX HAXOMMINCH HIKE
U,-’ .\‘-, o BEPXHEro IMpejena, MOJYy4aeMOro M3 CTaHIApPTHOTO

/ OTKJIOHEHHs MO pe3yJbTaTaM YCTaJIOCTHBIX HCIBITAHUH ¢
/" OIpeJleNIeHHbIM JIOBEPUTENbHBIM ypoBHEM. Ha pucynke
P MOKAa3aHO PpacHpeeNieHue XU-KBAaJpaT Ui JOBEPHTENLHOIO

y muanaszoHa (1 —a)-100 % mis gucnepcun.

Pucynok 2.6. Pacnipenenenue xu-kBajapar

[Ipeamonaraemplii pe3yabTaT YCTaJOCTHBIX HCIBITAHUN N 00pa310B MPeaCTaBiIsIeT cO00i HOPMAIBHYIO
CllyualiHyI0 MepeMeHHyI0 ¢ JUCcIepcueil 6> 1 061afaeT IMIUpHUIEcKoil aucnepeueii 6>, JJoBepHTeNbHbIH
uaTepBai (1 — o) 100 % nias maHHON MUCTIEpCHH COCTaBIISET

2
(n—1)s 2
P( 2 <X(1,l171):1_0{‘
()

Hoseputenbublii nuaTepsai (1 —a)-100 % At ctaHAapTHOTO OTKIOHEHUS paBEH KBaJIpPaTHOMY KOPHIO

U3 BEPXHETO Ipezena JOBEPUTENbHOI0 HHTEepBala JUCIIEPCUH U HaXOAUTCS 1o dopmyse

Sm=+ 21 s

a, n—1

OTO cTraHJapTHOE OTKIOHEHHE (COBOKYITHOE 3HA4YeHHE), 0 KOTOPOMY MOXKHO ONPENCITUTh Tpeaes
YCTAIOCTH, YIYUTHIBAIOIINNA MPEACTBI BEPOSITHOCTH Pa3pyIICHHUS.

3. UcnbiTaHusi MaJbIX 00pa3LoB

[Ton manmeiM 00pa3oM 37€Ch MOHMMAETCS OAMH U3 00Pa3IoB, B3ATHIX OT KpuBomumna. [Tockonbky
00pasIbl UCIIONB3YIOTCS IS ONIPEIeIeHUs] YCTAIOCTHOM MPOYHOCTH TalTelNeil, OHH JOJDKHBI OTOUPAThCS
13 00JacTel, HaXOAAIMUXCS ONM3KO K TaJITEIsIM, Kak TTOKa3aHo Ha puc. 3.

HeoOxonuMo yOemuThCs, YTO HAMpaBlICHUE IVIABHOTO HANpPsOUKCHHWS IPU MCIBITAaHUSIX 00pasia
SKBUBAJICHTHO TaKOBOMY JJIsl TTOJTHOPA3MEPHOTO KpuBoiumna. [I[poBepKy pekoMeHIyeTCsl MPOBOIUTE MPH
nomor MKD.
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OEPA3ULI A u B M3 OBNAGTH A
TAITTENY PAMOBOA WERKH

OBPA3IIbI C u D #3 OBJIACTH
TASITENH WATYHHOM LIEAKH
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Puc. 3. Mecra B3sTHA 00pa3oB U3 KPUBOIIHIIA

Cratnueckre MeXaHW4YeCKHE KadecTBa OINpPEAEISIOTCS B COOTBETCTBUH C MPOIEAypaMH KOHTPOJIS
Ka4ecTBa.

3.1 Onpenenenne U3rnOHOH YCTAJIOCTHOW NMPOYHOCTH

PexomeHayeTcs Mcnonb30BaThk 0Opasipl 0e3 Haapesa BO M30eXaHHWE BO3HUKHOBEHUS HEOINPEIEIICH-
HOCTEH, CBA3aHHBIX C BJIMSHUEM TIpaJueHTa HanpspkeHuil. IlpenmnodrurenbHa METOIMKA HCIBITAHUNA
3HAKONEpEMEHHON Harpy3Ko# (KO3 QHUIMEHT aCHMMETPUH LKA HANpsbKeHnH R = —1), ogHaKo ¢ y4€ToM
0COOEHHOCTE! MPOBEACHUS UCIIBITAHUS U IS YCJIOBUI MHOTOOCHOTO HAarpy»KEHUs TOTOTHUTEIEHO MOTYT
UCIOJIb30BATECS IPYTHE METOIUKU.

s obecniedeHust TOro, 4ToObl HAalpaBieHUE ITIABHOTO HANPSDKEHHUS B XOIE MCIBITAHUH 3HAKOIEp-
€MEHHON Harpy3kod OTpakajo HallpaBlieHHE ITIaBHOTO HAINPSDKEHUS Ha MOJTHOPAa3MEPHOM KPHBOIIHIIE,
NPy OTCYTCTBUH AOTIOJIHUTEIbHOW HH(opManuu obOpaszen; HEOOXOAWMO pacroyiararb mox yriom 45
TpagycoB, Kak MOKa3aHO Ha puc. 3.

A. Ecnu nenpio MCHBITaHUN ABIAETCS ONPEACICHHUE BIUSHUS YHCTOTHI MOBEPXHOCTH, MOXHO
UCIIONB30BaTh 00pa3Lbl, B3ATHIE U3 00MacTH MPHOIN3UTENsHO Ha 120 rpagycoB BIOIb OKPYXHOCTH (CM.
puc. 3).

B. Ecnu 11enp10 UCTIBITAHUN SBIISIETCS OMpPeNeeHIe BIUSHUS HETPEPHIBHON KOBKH, 00PA3Ilbl CIETYET
OpaTh MCKIIIOYUTENBHO U3 001aCTH BOJIHM3H INIOCKOCTH KPUBOLIMIIA.

3.2 Onpenenenrue KPYTHIBLHON yCTAJOCTHONH NMPOYHOCTH

A. Eciin 00pasipl ogBepraroTcs HCIBITAHUIO HAa KPyUeHHE, BBIOOpP 00pa31oB OCYLIECTBIAETCS 10 TEM
Ke KPUTEepHsIM, YTO TPH HWCHIBITAaHUSIX Ha W3ruO. Bo BpeMs OLEHKH clieayeT Y4YUTHIBaTh BIHSHUE
rpajueHTa HANpSKEHUM.

B. Ecnn 00pasibl HCOBITEIBAIOTCS 3HAKOIIEPEMEHHOM HArpy3Koi U MpH OTCYTCTBUU JOMOJHUTEIHHON
uHpopManuK, oOpasnsl cilegyeT OTOMpaTh W3 oOnacTd B mpefenax 45 rpagycoB OT IUIOCKOCTH
KPHUBOILUIIA, JUII 00eCIIeUeHNs KOJUIMHEAPHOCTH HAIlpaBJICHUH IMIaBHBIX HANPSDKECHUH MEXIY oOpa3uamu
U TIOJIHOpa3MepHbIM KpusowunoM. IIpu orbope oOpasma Ha HEKOTOPOM PAacCTOSHUM OT CPEAMHHOM
IJIOCKOCTH (TJIOCKOCTH KpPHMBOIIMIA) KOJIEHYATOro Bajla BJONb TalTeNd, 3Ty IJIOCKOCTh MOXKHO
MOBOPAYMBATh BOKPYI LEHTpa MIATYHHOM MIEWKM M OpaThb HECKONBKO O0Opas3LoB IS ONpeAcICHUs
HalpasJIeHUs pa3pyLICHUs BCICACTBUE KpyueHHs (pe3ysIbTaThl HEOOXOANMO NMpeodpa3oBaTh B COOTBETCT-
BYIOIIINE KPYTHIIHHBIE 3HAYCHIS).

3.3 IIpoune mecTa ordopa o0pa3ioB

Ecnu nenpio ucnbITaHUN SBISIETCA ONpENEieHHE YCTAJIOCTHBIX XapaKTEpUCTHUK, a KOJEHYaThIM Baj
W3TOTOBJICH HEMPEPHIBHONW KOBKOM, MOTYT Take OTOMpaThCsi MPOAOJIbHBIE 00pa3isl Ha 0ojee AITMHHBIX
y4acTKax Bajla U3 TeX MECT, OTKy[a OOBIYHO OTOMpPAroTCsl 00paslbl Ul MEXaHUUECKUX HCIbITaHui. s
3TOT0 HEOOXOIMMO, YTOOBI TaKOM JJTMHHBIN YYaCTOK BaJsia MPOXOAHI TEPMHUECKYI0 00pabOTKy B KauecTBe
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COCTaBHOM YacCTH KOJEHYaTOTO Baja, a €ro pa3sMep OO0ecleYrBall CXOXKYI C KPUBOIIUIIOM CKOPOCTh
OXJIXK/ICHUS TIPH 3aKaJIKe.

IIpy wcmonp30BaHMK PE3YJABTATOB HCIBITAHWN OO0pa3loB OT [JIMHHOM YacTH Baja HEOOXOAMMO
YYHUTHIBATh, HACKOJIBKO CTPYKTypa 3€pHA B 3TOM YaCTH COOTBETCTBYET TajlTEsIM IIATyHHBIX IIEEK.

3.4 ConocraBJjieHne pe3yJbTATOB MCIBITAHUI

BenuunHy ycTanocTHOH IPOYHOCTH, IONYYEHHYIO B XOJI€ HCIBITAHUN 00pas3loB, HEOOXOAMMO
mpeoOpa3oBark B yCTAJOCTHYIO MMPOYHOCTH MOITHOPA3MEPHOTO KOJEHYATOTO Baja.

IIpu wcmoONb30BAaHUM XaPaKTEPUCTUK W3TUOHOW TPOYHOCTH, OMPEICICHHBIX B XOJ€ HWCIBITAHHUMA,
CIeIyeT YYWUTHIBATh, YTO YCIEIIHO OCYIIECTBICHHAS HENpPEphIBHAS KOBKA AaeT IMOBBIMICHHEIE, IIO
CPaBHEHUIO C APYTUMH BUIaMH KOBKH, XapaKTEPUCTUKHU, HO OOBIYHO HE MPHUBOAHUT K COPA3MEPHOMY
TOBBIIICHNIO0 KPYTHUIIBHOW yCTaJI0CTHOW MPOYHOCTH.

B momoOHBIX ciydasx peKOMEeHIyeTcCsl IOIONHUTENHHO IMPOBECTH HWCIBITAHUS Ha KpPy4YeHHE HIIH
BEBITIOJTHUTh KOHCEPBATUBHYIO OIICHKY KPYTWJIBHOW YCTAJIOCTHOW IIPOYHOCTH, HANpUMeEp, O0e3 ydera
HETpephIBHON KOBKH. DJTOT MOAXOJ MPUMEHMM NpW HUcmoib3oBaHuu kputepus [apa — Ilomnmapaa.
OpnHako OH HENMPUMEHHM TPU HCIIONIB30BaHUM KpuTepus (poH Mwuseca MM MHOTOOCHBIX KpPUTEpPHEB,
Hampumep, kpurepus OuHIA.

Ecnu BBIIBIEHHOE COOTHOIIEHWE MEXKITy H3THOHONW WM KPYTHIBHOH YCTaJOCTHOW MPOYHOCTHIO
CYIIECTBEHHO OTIMYAETCS OT \3, BMecTo Kputeprs hoH Museca cieyer HCIonb3osarh kpurepuii I'ada
— Ilomnapaa. Kpome Toro, mpu uccienoBaHUU XapaKTEPUCTHUK MaTepHalia B YCIOBUSX MHOTOOCHOTO
Harpy>KeHussT HEOOXOAMMO YYeCTh, YTO HENpPEphIBHAS KOBKA BJIOJIb HAIPABIECHUS BOJIOKOH [IeJaeT
MaTepHall HeOMHOPOIHBIM B YaCTH yCTAJOCTHOW MPOYHOCTH, B CBS3U C UeM, XapaKTEPUCTHKH Marepuaia
B Pa3HBIX IUIOCKOCTSX OYIyT pa3HBEIMHU.

Beenenue mo0bix k03()GUIIMEHTOB BIUSHUS JTOJKHO OBITH 000CHOBaHO. [10CKOIBKY KO (DHUIIMESHTHI,
MPUMEHSAEMbIC TPU MaCIITAOMPOBAHWUU PE3YJILTATOB UCHBITAHWN Il Marepuaia 0e3 MOBEPXHOCTHOTO
YOPOYHEHHST W MaTepualla, TOABEPIHYTOr0 MOBEPXHOCTHOMY YIPOYHEHHUIO MOTYT OBITh Pa3IHYHBI,
MPEINOYTUTENIEHO HCIBITAaHHE O00pa3loB, B3ATHIX KaK W3 HEYNPOYHEHHOTO, TaK M W3 YIMPOYHEHHOTO
Marepuana.

4. IOJTHOPASMEPHBIE UCIIBITAHUSA

4.1 T'mapaBanyeckasi myJibcanus

Jist MCTIBITaHUH KOJICHYATBIX BAJOB TPEX- MITM YETHIPEXTOYCUHBIM U3THOOM M KPyUeHHEM MOXKET OBITh
MOCTPOCH THAPABIMYECKUN HCIBITATEIbHBIA CTEHM, MO3BOJSIOMINN MPOBOJUTH UCHBITAHUS C JIOOBIMH
3HAUCHHUAMH K03((UIMEHTa aCHMMETPHH LIMKJIa HanpspkeHui R.

Ilepen Ha4aIOM HCHBITAHUS BEJIMYMHA IPUIIAraeMOi Harpy3K1 A0JDKHA OBITH MPOBEPEHa MIPY IOMOIIN
TEH30METPHUECKUX JATYMKOB HA TIAJIKAX YYacTKax Balia, a BO BPEeMs HCIBITAHHS WX TPUMEHEHHE IS
KOHTPOJISI Harpy3kd HeoOs3aTeNibHO. Takke 1enecoo0pa3HO MPOBEPSTh HAMPSHKCHHUS] B TANTENSX IPH
MIOMOLIH IIETIOYEK TEH30METPHUYECKUX aTYHKOB.

Kpome Toro, BaxHO, 4TOOBI HCHBITATEIBbHBIH CTEHA OOECIeYrBaN TI'PaHUYHBIE YCIIOBHS COIJIACHO
[punoxenunro III (3.1 — 3.3).

Cratnueckrue MeXaHMYECKHE KayecTBa OIPEAENAIOTCS B COOTBETCTBUM C IPOLEIYPaMU KOHTPOJISL
KauecTBa.

4.2 Pe30HAHCHBIN CTeH/

Pe30HaHCHBIN CTEHII ¢ OTHOCHUTEIBHO HEBBICOKHM 3HEPronoTpeOieHueM MPUMEHSETCs ATl OIpere-
JICHUs W3TUOHOW YCTAJIOCTHOW TPOYHOCTH, KAaK MPaBHWIO, MPH KOA(GOHUIMEHTE aCHMMETPHH ITUKJIA
HanpsokeHnit R = —1. C yueToM Toro, 4To ero pabouas 4acToTa 0OBIYHO OTHOCHTEIBHO BHICOKA, T.¢. 107
OUKIOB MOXXHO JOCTHYb B TEYEHHE HECKOJIBKHX CYTOK. YCTPOHCTBO HCHBITATEIBHOTO CTEHIA
npeacrapieHo Ha puc. 4.2-1.
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BenuunHa npuiaraeMoil Harpy3Ku JIOJDKHA TPOBEPSATHCS MPH ITOMOIIH TEH30METPUYECKUX AaTYHKOB
Ha TIaJKUX ydacTKaxX Baja. Taroke Ienecoo0pa3HO MPOBEPATH HANPSHKEHUS B TANTENAX MPU MOMOIIU
IIEMOYEK TEH30METPHIECKUX JATIYHUKOB.

1

S,

-
"—'r

Puc. 4.2-1. IIpumep ycTpoiicTBa Pe30HAHCHOTO CTEHJA ULl UCIIBITAHHS M3TMOHON HArpy3Koit
1 — Kpusomm; 2 — Onopsr; 3 — /IByTaBpoBas 6anka; 4 — DKCHEHTPHUK C IPUBOJOM OT JIBUI'ATeNs C PETYIHPYEMOI 4acTOTON
BpauieHus; 5 — TeH30MeTpuuecKuil JaTuuK Ui perylupoBKU U KOHTPOISI HArpy3ku; 6 — Ympyras HOABECKa

3aXUMbl BOKPYI DPaMOBBIX WIEEK [OJDKHBI OBITH YCTPOEHBI TaKMM 0O0pa3oM, 4TOOBI HCKIIOYHUTH
CUJIBHOE HMCTHUpPAHUE, KOTOPOE MOXET IMPUBECTH K Pa3pyLUCHUIO MO KpasMH 3aXUMOB. [Ipu Hamuuun
OTIPEJICIICHHOTO PAaCCTOSIHUS MEXKIY 3aXKUMaMW M TalTeJsIMH PaMOBBIX IIeeK Harpy3ka Oyner
COOTBETCTBOBATh YETHIPEXTOYCHHOMY H3THOy M, TaKUM 0O0pa3oM, OyAeT penpe3eHTaTUBHOH M s
rajnTesneil paMoBBIX IIEEK.

B nBurarene ranTenu ILATyHHBIX IIEEK OOBIYHO paboTaroT npu Kod(h(HUINEHTEe aCUMMETPUU LUKIIA
HanpspkeHnd R Oomnpime, geM —1, a ranteny paMoBBIX IleeK MeHbIIe, 9eM —1. [Ipn Heo6xommumMocT MOKHO
o0ecneuuTh TaKylo Harpy3Ky 3a CUeT CO37aHHs IpPeIBapUTEeNbHOTO HaNpsHKEHUS.

VYeTpoiicTBO cTeHAa JUIsl OIpeNesIeHuss KpPYTHIIBHOM ycTajocTu Moka3zaHo Ha puc. 4.2-2. Ilpu
BO3ZICHCTBUU Ha KPUBOIIWI KPYTAIEH Harpy3ku CKpy4dMBAaHHE IIATyHHOH HIEWKH 3aCTaBIIsSIET PaMOBBIE
HIeHKN CMEIAaThesl B OOKOBOM HampaBiieHHH. Eciii Ha KpyTHJIBHOM PE30HAHCHOM CTEHJIE MCIIBITHIBACTCS
OJMH KPUBOUINII, TO PaMOBbIE IIEHKHU C 3aKPEIJICHHBIMU Ha HUX IPy3aMU MOTYT BUOPHPOBaTh B OOKOBOM
HarnpaBJIeHUH, IPH 3TOM OOKOBOE IepeMelIeHUE 3aKPEIUICHHBIX IPY30B MOXKET OBITh YMEHBIICHO 32 CUET
UCIIONIb30BAHUS JBYX KPHBOILHUIIOB, OCOOEHHO €CJIM KPUBOIIMIBI OPUEHTHPOBAHbI OOUHAKOBO. OIHAKO B
TaKOM CJIydae paMoBas IeiiKa, PacIoJIOKEHHas [ocepeauHe, OyaeT nepeMemarbcsi HHTCHCUBHEE.
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Puc. 4.2-2. Ilpumep ycTpoiicTBa pe30HAHCHOTO CTEH/A JJISl MUCIIBITaHUS JIByXCEKIIMOHHOI'O KPUBOIIMIA KPYTUIBHON Harpys3koi
1 — Kpuommr; 2 — DKCUEHTPHUK ¢ MIPUBOJAOM OT ABUTaTess; 3 — 3axuM; 4 — TeH30MeTpuuecKuil qaTduk;
5 — JIByTaBpoBble Oanku; 6 — Ynpyras nojaBecka

[TockonbKy OOKOBBIE NE€pEeMEIIEHHs MOTYT BBI3BaTh OINpENENICHHbIE H3TMOHbIE HANpsDKEHHS, Ha
IIaJKUEe YacTH IIATYHHBIX IIEEK TAaKKe OJDKHBI ObITH YyCTAaHOBJICHBI TEH30METPUYECKHE NAaTUUKH IS
M3MEPEHNUs JTIOOBIX BO3MOXKHBIX M3TMOOB, KOTOPHIE MOTYT MOBIUATH HAa PE3yJAbTAaThl UCTIHITAHAN.

Kak u B cny4ae ucnpiTaHuid Ha W3rHO, BEJIMYMHA TPHIAraeMoil Harpy3Kd JOJDKHA TPOBEPATHCS MPH
MIOMOLIM TEH30METPHUECKUX IAaTYMKOB Ha IIIAAKHX ydacTKax Bajia. Takke IeJecoo0pa3HO MPOBEPSTH
HaNpsDKEHHUS B TITENSAX MPU TOMOIIM LEMOYEK TEH30METPUUECKHUX JaTUUKOB.

4.3 Ucnoub30BaHKe pPe3yJbTATOB U NPHEMJIEMOCTh KOJEHYATOI0 Baja

Jnsi KoMOWHWpOBaHWSA pPE3yAbTAaTOB HCIBITAHWN Ha W3THOHYI0 C KPYTHIBHOW YCTalOCTHON
MIPOYHOCTHIO TIPH pacyeTe MpUEeMIIEMOCTH KosieHuaToro Bana (cM. 2.4.11 HacTosmieid 9acTu) IMOJIXOM
l'aga — Ilonnapaa MOKET MPUMEHSTHCS B CIEAYIOIIUX CIyYasx:

B oTHomIeHNN nuamerpa ATyHHOH IIEHKH:

0= (\/(GBH/GD wer) + (Csultower) )7 !

TAC: Opwcer — YCTAIOCTHAA MPOYHOCTL ITPU HM3THOHBIX HUCHBITAHUAX,
Tpwcer —YCTAIOCTHAs MPOYHOCTL HNPU KPYTUIIbHBIX UCHBbITAHUAX.

B oTHOmeHun maciasiHoro OTBCPCTHUA maTYHHOﬁ IICHKH:

0= (\/(GBO/GDWOT)Z +(tro/tpwor) )71

TAC: Opwor — YCTAJIOCTHAaA NPOYHOCTD IIpU HM3THOHBIX HUCIIbITAHUAX,
Tpwor —YCTAIOCTHAs MPOYHOCTL HNPU KPYTUIIbHBIX UCHBbITAHUAX.

B otHomenuu aquaMerpa paMoOBOM IIEHKH:

0= (\/(GBG/GD wor) + (Gl towsr) ) -

TIe: Opyyr — YCTAJIOCTHAS MPOYHOCTH MPU M3THOHBIX MCIBITAHUSX;
Tpwyr — YCTAIOCTHASI MPOYHOCTD TIPH KPYTHIBHBIX UCIIBITAHHAX.
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Ecnm yBennueHne ycTaloCTHOH MPOYHOCTH B PE3yJIbTaTe MOBEPXHOCTHOH 0OpabOTKU B OIMHMCAHHBIX
BBIIIE CIy4YasX CYNUTAETCS CXOXKHMM, IOCTATOYHO HCIBITATh TOJNBKO HamOoiee KPUTHYECKHE COIIACHO
pacdeTam o0iacTu, Iae MOBEPXHOCTHAs 00paboTKa HE YUHTHIBAIACH.

5. IPUMEHEHHUE UMEIOIIUXCS PE3YJIBTATOB K AHAJIOTHYHBIM KOJIEHYATBIM BAJIAM

B cnydae ranreneif W MachsSHBIX OTBEpCTHH 0e3 TOBEPXHOCTHOH 00pabOTKHM yCTalOCTHBIE
XapaKTePUCTHUKH, ONPEeNIEHHBIE M0 pe3yabTaTaM HCIBITAHUN, MOTYT MPUMEHATHCS K KOJIEHYaThIM BajlaM
CXOYKETO THIA MU BBITOJHEHUH CIEAYIOUINX YCIOBUIL:

Marepuaan:

CXOKHH THUI MaTepuaa,;

YUCTOTa TOTO XK€ WIH OoJiee BRICOKOTO YPOBHS,

MOT'YT OBITh TIPUJIAHBI TAKUE )K€ MEXaHMYECKHE CBOMCTBA (COOTHOIICHUE Pa3MEPOB M CIIOCOOHOCTH K
YIPOYHEHHIO).

I'eomeTpus:

pasHUIla BO BIMSHUU TPAAMEHTA HANPDHKCHHUA H3-32 PA3NU4MA B pa3Mepax HE3HaYUTeIbHA WIN
YUHUTBIBAETCS.

HafpaBlIeHUE TNIABHOTO HaNpsKEHUS 3KBUBaJEeHTHO. CM. IaBy 3.

IIpousBoacTro:

CXOXKasi TEXHOJIOTHS IIPOU3BOICTBA.

WHAyKIMOHHO 3aKaIEHHBIN WITH a30THPOBAHHBIN B Ta30BOH Cpelie KOJIEHYATHIi Bajl Oy/IeT NCIBITHIBAT
ycTamocTh MO0 Ha MOBEPXHOCTH, JMOO B 30HE IMepexoaa K cepiueBuHe. JlaHHbIE O MOBEPXHOCTHOU
YCTaJIOCTHOW TPOYHOCTH, IOJYyUYEHHBIE B pPE3yIbTaTe YCTAJOCTHBIX HCIBITAHUN IOJHOPAa3MEPHBIX
KPUBOLINIIOB, MOTYT HCIIOJIb30BaTbCd B OTHOLICHMM KOJIEHYATHIX BaJOB TaKOW € WIN CXOXei
KOHCTPYKLIUH, €CNI{ YCTaJOCTh IEPBOHAYAIBHO IOSBISAETCA Ha MOBEPXHOCTH. CXOXKECTh KOHCTPYKLUH
03HA4YaeT CXOXKWW THI MaTepraia W MOBEPXHOCTHYIO TBEPIOCTh, a TaKKe 3HAYCHHE pajinyca TalTeNld U
[JIyOMHBI YNPOYHEHUs B Tmpeaenax npuOmusutenbHo +30 % OTHOCHUTENBHO aHAJOTHYHBIX 3HAYCHUH
HCIBITAHHOTO KOJIEHYaTOro Baja.

[TosiBneHNe ycTanocTd B HEPEXONHONW 30HE MOXKET NMPOU30WTH JTUOO MOJ MOBEPXHOCTHIO (T.€. MO
TBEPIBIM CIIOEM), THO0 HA TIOBEPXHOCTHU TaM, Il 3aKaHUYNBACTCS 3aKaJIKa. YCTaJOCTHAsI IPOYHOCTH B 30HE
nepexo/ia K CEepALeBUHE MOXKET OBITh OIpeseNieHa IOCPEICTBOM OIMCAHHBIX BBINIE HCIBITAHUN TPU
YCIIOBHH, YTO TIOSBJIEHHWE YCTAJOCTH MPOM3OIUIO B 30HE Mepexoda K cepireBuHe. lcmeiTaHus,
MPOBEJICHHBIC TOJIBKO HA MaTepHaje CEepALEBUHBI, HE OyAyT CUUTATHCS PENpPe3CHTATUBHBIMHE, TTOCKOIBKY
OHHU HE YYUTHIBAIOT OCTaTOYHbIE HANPSKCHUS PAcTSHKEHHUS B IMEPEXOJHON 30HE.

Takke HEOOXOOUMO OTMETHUTh, YTO DA HCCIENOBAHMH IOKa3aJd, YTO HPEAE] YCTaJOCTH MOXKET
CHIDKAThCSl B 30HE CBEPXOOJBIIOTO YMCHA IHKIOB C 00pa30BaHMEM IOMMOBEPXHOCTHBIX TPEIIMH H3-32
HaJIM4YUs 3aXBa4eHHOTO BOAOPOZA, CKAaIUIMBAOIIErocs 3a c4yeT Auddy3un B 00JaCTH HEKOTOPBIX
BHYTPEHHHX Ae()EKTOB, BBICTYNAIOIINX B POJIM TOYEK 3apOXKICHUS. B Takux ciydasx cieqyeT CHHUXKAaTh
Tpe/eNn yCTalOCTH Ha HECKONBKO IPOLEHTOB HA KaXIblil MOPSIOK LUKIOB cBbime 107, IIpu BEICOKOM
COJEpKaHUK BOJOPOAA BO3MOXKHO NPUMEHEHUE CHIKEHHS B pazMepe 5 % Ha KaxIbli NOPSAAO0K IUKIIOB.
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HIPHIIO’KEHUE V

UHCTPYKIIMS IO PACYETY TAJITEJIEMA C IOBEPXHOCTHOM OBPABOTKOI U KPAEB
MACJISIHBIX OTBEPCTHM (CM. YT MAKO M53)

Conepxxanue

1. Beenenmne

2. Ompenenenue MOBEPXHOCTHON 00pabOTKH

2.1 Metozap!l MOBEpXHOCTHOH 00pabOTKH

3. [Ipunuunsl pacyera

3.1 O1ieHKa MECTHBIX HAIpPSKEHUH B TaTeIsIX

3.2 Pacuer HampsKeHHH B Kpasx MacCISTHBIX OTBEPCTHH

3.3 Kputepuii JOITyCTUMOCTH

4. nnyKkuroHHas 3aKajka

4.1 MecTHas ycTajgoCTHas MPOYHOCTD

5. A3zoTupoBaHue

5.1 MecTHas ycTajgocTHas MPOYHOCTh

6. XonogHas popMOBKa

6.1 TloBepXxHOCTHOE YIPOYHEHHE YEKAHKOW ¢ MCHOJIb30BAaHUEM IlIapa

6.1.1 IlpumeHeHre UMEIOINXCS PE3YJIbTaTOB K aHAJIOTHYHBIM KOJIEHYAaThIM BajaM
6.2 XosnonHas oOkaTka

6.2.1 IIpuMeHeHne UMEIOLIUXCS Pe3yIbTaTOB K aHAJOTMYHBIM KOJIEHYAThIM BajlaM
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1. BBEAEHUE

Hacrosmee [lpunoxxenne conepXUT yKka3zaHHs IO pacdyeTy KpaeB MacisiHBIX OTBEPCTUHN M TajiTesnel ¢
MOBEPXHOCTHOM 00paboTkoi. JlaHBl MOSCHEHUS MO y4YeTy Pa3iIM4yHBIX CHOCO0OB 00pabOTKH, a TakkKe
NpeACTaBlICHbl SMITUpUUecKrue (GopMyiasl A pacueToB. KoHcepBaTHBHBIA SMIMPUYECKUNA MyTh BHIOpaH
HaMEPEHHO C LIEJBIO TOBBILICHUS] HAJCKHOCTU pacyera.

Heo0Oxoammo y4nuThIBaTh, YTO IPH HAIMYHH CIIEAYET UCIIOB30BaTh PE3ylbTaThl N3MEPEHUH Min Oolree
TOYHBIE JaHHBIe. TeM He MeHee, B ciydae OoNbIIOro pasdpoca 3Ha4YEeHHH (HampuMep, OCTaTOYHBIX
HanpsDKeHUH) BEMWYMHBI JOJDKHBI BBIOMpATbcs C TOW CTOPOHBI JAMAma3oHa, KoTopas obecreynBaeT
3aBeZOMO OOJIBIIYI0 KOHCEPBAaTUBHOCTD.

2. ONPEJIEJIEHUE TOBEPXHOCTHOM OBPABOTKH

TepMuH «mmoBepXHOCTHass 00paboTKa» OXBaThIBAET TEPMHUUECKYIO, XMMUYECKYI0 U MEXaHHYECKYIO
00paboTKy, BBIpaXAIOUIyIOCS B MPUJIaHUM MaTepralaM HETOMOT€HHOCTH CBOWCTB (TBEpPAOCTH,
XUMHYCCKOI'0 COCTaBa, OCTAaTOYHBIX HaHpH)KeHHﬁ) B HaMpaBJICHHUU OT IMOBEPXHOCTU K CEPALCBUHE
Marepuana.

2.1 MeToabl MOBEPXHOCTHOH 00padoTKM

JlaHHBIN TIepedeHb COAEPKUT BO3MOXKHBIE METOABI 00pa0OTKY U JaHHbIE 00 MX BIMSHUM Ha CBOMCTBA,
OIIPEIEIISIOIINE YCTAIOCTHYIO IIPOYHOCTb.

Tabnuma 2.1
Merton 06paboTku Ha gro Bo3geiicTByer

VHOyKIuoHHAs 3aKanka TBepmOCTh U OCTATOUHBIC HANPSKCHHS
A3soTtHpoBaHue XuMHUeCKuil cocTaB, TBEPJOCTh U OCTATOYHbBIC HAMPSKCHUS
Hemenrtanus XUMHYECKHH COCTaB, TBEPAOCTh U OCTATOYHBIC HANPSKECHUS
3akanka B mramie (0e3 oTiycka) TBepOCTh U OCTATOYHBIE HANPSKEHHS
Xononnasi oOkarka OcTaTo4HBIe HANPSOKCHUS
IToBepXHOCTHOE yNpOYHEHHE YeKAHKOI OcTaTo4YHBIe HANPSOKCHUS
JpobGectpyiiHas o6padoTka OcraTo4HbIe HAMIPSHKECHUS
JlazepHOE MOBEPXHOCTHOE YIPOUHEHHUE OcTaTo4yHble HANPSHKCHUS
YexaHKa MIapoM OcTaTo4yHble HAIPSDKCHUS

IIlpumedanue. BakHO OTMETHTb, YTO NMOCKONBKY IJISI CYIOBBIX IBUraTeleil NPHMMEHHMBIMH CUHTAIOTCSA TONBKO HMHIYKIHMOHHAsS
3aKalika, a30THPOBAaHME, XOJIOAHAas OOKaTKa M YEeKaHKa, NPOYME METOJbl, a TaKKe COBMECTHOE IpPHMEHEHHE JABYX MM Oolee
BBIIIENICPEUNCIICHHBIX METOIOB, B HACTOSIIEM NOKyMEHTe He paccMaTrpuBaioTcs. Kpome Toro, 3akaika B MITaMIIe MOXET PacCMaTPHBAThCS
AQHAJIOTUYHO MHAYKIIMOHHOMU 3aKajke.

3. HPUHLUIIBI PACYETA

OCHOBHBIM IMPUHOUIIOM ABJIACTCSA TO, YTO BCJIMYMUHBI 3HAKOIICPEMCHHBIX pa60111/1x HaHpﬂ)KeHI/Iﬁ
JTIOJDKHBI OBITh MEHBIIE BEJIMYNH MECTHOW yCTalOCTHOW MPOYHOCTH (C yueToM 3¢ ¢deKTa MoBEpXHOCTHOU
00paboTKN), TpU 3TOM BO3MOXHO BO3HHKHOBEHHE HEPACHPOCTPAHSIOIIUXCA TPEUINH, TOAPOOHYIO
nHpopManuio cM. Takxke B 6.1. [lamee BEIMONHSAETCS neleHHe Ha 3adaHHBIA Kol QuimeHT 3amaca
IMPOYHOCTH. I[aHHBIﬁ MIPUHOUII IPUMEHACTCA K HEJIBIM TaJITCIIAM U KpasiM MaCJIAHBIX OTBepCTI/Iﬁ, a TaKXKE K
IMOANIOBEPXHOCTHOMY CJIOIO 10 FJ]y61/IHLI HMKC 30HbI BIIUAHUA O6pa6OTKI/I, T.C. paCOpOCTPaAHACTCA BILIOTH
JI0 CepILEBUHBI.

IIpu paccMOTpeHNH MECTHOW yCTaJOCTHOW MPOYHOCTH HEOOXOJMMO YUHTHIBATH BIHMSIHAE MECTHOMN
TBEPJOCTH, OCTATOYHOTO HANPSKEHHWS W CpeaHero pabodero HampspkeHHs. Bmmsaue «dddexra
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THr'alluKIOBY, B OCOOCHHOCTH Ha MPOLECC BOZHUKHOBEHHS IMOIIOBEPXHOCTHBIX TPEILUH, NOKHO OBITH
KOMITEHCUPOBAHO YCTaHOBIICHHBIM 3a1aCOM MPOYHOCTH.

Kpaitne HeoOX0aMM TIIATENBHBINA yUeT BETUYMHBI TUIOIIAH ITOIBEPracMoi 00paboTKe ITOBEPXHOCTH B
30HaxX KOHLEHTpALUKU HaNpsDkeHU. B 30He mepexona OT ynpOYHEHHON MOBEPXHOCTU K HEYNPOUYHSIEMOU
BO3HUKAIOT 3HAYUTEIbHBIE OCTATOUHBIE HANpPSKEHUS PACTSHKEHUS.

B cBsa3u ¢ atM 00pasyrorcsi «cinalOble TOUKW», YTO SIBISICTCS 3HAUYMMBIM, €CJIM OHHM HAXOISTCS B
00J1aCTH MOBBIIEHHBIX HAPSXKECHUI.

HeoOxonmmo 3HATH BEIWUYWHBI NMEPEMEHHBIX W CPETHHX paboumx HaNpsDKEHHH A Bced obmactu
KOHIEHTPALUK HANpPsDKEHUH | ISl TIyOWHBI, cCoCcTaBstonield mpruoiIn3nuTenbHo 1,2 rmyOuHbBl 00paboTKH.
Ha pucyHke Huxe MOKa3aHO MCIIONB30BaHWE JAaHHOTO MPUHIMIA JUI1 MHAYKIHOHHOHN 3akanku. Och x —
HarmpasjieHa JIMO0 B IIyOuHY (B HampaBJCHUHU IMEPIECHIMKYISIPHO MMOBEPXHOCTH), JTUOO BIOJIE KOHTYpa
TaJITENH.

YctanocTHaa NpovHocTb npu R = -1

\

[OuHamuyeckoe paboyee S ——
HanpskeHue —

HanpsxeHue,

]
- - . 4
-—- -

-
OcTtaTouHble
HanpsXeHUs

Puc. 3. O0uie NpUHIUIBI 3aBUCHMOCTH HANPSDKEHUAN OT TITyOHHBI

Kpurepuit HOMyCTUMOCTH JOIDKEH MPUMEHSATHCS CTYIEHYaT0 B HAIPABICHHH OT IOBEPXHOCTH K
CEepAleBHHE M OT TOYKM MAaKCHMaJbHON KOHIIEHTpAlMW HAIMPSLKEHUIH BIOJh KOHTYypa IOBEPXHOCTH
TaJITENIN A0 IIEKH.

3.1 Onenka MeCTHBIX HANPSKEHUH B rajTessix

Heo0xonuMo 3HaTh HalpsDKEHUS! BAOJb KOHTYpa TajiTeld U B HOAIIOBEPXHOCTHOM CJIO€ A0 IIyOWHBI,
HECKOJIbKO O0uIbIIe TTyOHHBI YIIPOYHEHHOTO ci1osi. Takne naHHbIe, Kak IPaBUiI0, MOTYT OBITh OTIPEIeIeHbI
METOJIOM KOHEYHO-3IEMEHTHOIO aHan3a, Kak onucaHo B Ilpunokenuum III. Ilpum >TOM 21€MEHTHI B
MOJIIOBEPXHOCTHOM CJIO€ TPH aHAIN3€ JODKHBI UMETh T K€ Pa3Mephl, 4TO U Ha MoBepxHocTu. [lpu
YIOPOYHEHHH TOJIBKO INATyHHON IIEHKH MaJble 3JIEMEHTBHl IIPH BBIIOJIHEHUM aHalu3a CleayeT
pacnpoCTpaHUTh BAOJb OBEPXHOCTH IO TBEPAOIO CIIOS.

Ecmu mposenenue ananuza MKD HEBO3MOXHO, AJISI KOJICHYATBHIX BajOB, M3TOTOBJIEHHBIX M3 CTaJIU
MOXET OBITh HCIOJB30BaH YNPOIIEHHBIH MeTod. OH MOXET OBITh OCHOBaH Ha ONPEIesIEHHBIX
smonupuueckuM nyrem KKH, kak ommcano B 2.4.6 HacTosmieil yactu (Ipu YCIOBUM HaxXOXICHUS B
Jyana3oHe MPUMEHUMOCTH 3TOr0 METOAa), M TIPAAMEHTE OTHOCHUTEIbHBIX HAINPSDKEHUH, 00paTHO
MPONOPIIMOHAIBHOM paanycy TanTenu. HampspkeHuss m3ruba W KpPydeHHS TOJDKHBI PaccMaTpHBATHCS
pazaensHo. K coueTannio BhIIENEPEUHCICHHBIX TapaMeTPOB MIPUMEHSIETCS KPUTEPUN TOMYCTUMOCTH.

[NoamoBepXHOCTHBIE HANpsDKEHHS B TEPEXONHOW 30HE NMPH MHHUMAIbHON TIyOMHE YIPOYHEHHS
MOXHO omnpeaenuts uepe3 mectHele KKH Broms ocu, nepneHIuKyIsIpHOW K TOBEPXHOCTH TalTelNu.
DYHKIUH 05_yecm. U O yeem AMEIOT PA3IHUHYIO GOPMY IO IPUYUHE PA3INIMs B IPAAUEHTAX HAPsDKEHUH.
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Ha nosepxnoctu moryT npumenstecst KKH oz u a7z MecTHBIE Op_yeem U O yecm YMEHBIIAIOTCS C
rryOonHOH. OTHOCHTENbHBIE IPAJUEHTH] HAIIPSKEHUI Ha MOBEPXHOCTH 3aBHCAT OT THUIIA KOHIIEHTpaTopa
HaNPSHKEHUH, OJTHAKO JUTSA TANTEIeH MATYHHBIX IIeeK OHH MOTYT OBITh YHPOIIEHBI 10 2/Ry ipu u3rude u
l/Ry mpu xpydenun. Jlnsi rantenedl paMOBBIX MICEK BBIMOJNHSIOTCS AaHAJIOTHYHBIC NEHCTBUSA C
UCHONb30BaHueM R U Dg. HoMuHaneHble HanpsKeHUs NPUHUMAIOTCS JMHEHHBIMU OT MOBEPXHOCTHU 0
CpeAHel TOUKHU MIEKH MEXIY raiTelblo IAaTyHHO! MIEWKU U raiTeIblo paMOBOW LISHKU MPU U3rHOE U 10
LIEHTPOB IIATYHHOW U PaMOBOM IIEHKH NMPU KPYUEHUH.

B takom ciryqae, mectasie KKH siBistrotcst GpyHKITMEH TiTyOUHBI { B COOTBETCTBHY C ypaBHeHHeM (3.1-1) u
puc. 3.1-1 npu n3rube u ypauenuem (3.1-2) u puc. 3.1-2 npu KpydeHHH.

. 06
5 ——
2.t Jau
O = —1)-e® +1- R | (3.11)
'\rfW— +S— |
1
= (2-t\Jar
s = (1 —1)-e™ +l—: = Iv ’ (3.1-2)
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Tpaouenn nanpaxcenua npu useuoe
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Hanpﬂmemm, OMHECEHHDIC K

/2 e .  — ;
Ry/2 Iaybuna nod neeepxnocmoio, My JH+§?

bl

Puc. 3.1-1. KKH npu u3rube B ranteny maTyHHOU HIeiiku B 3aBucHMocTH OT TryOnHbl. CootBercrByrommit KKH s ranremn
paMoBOH MICWKH MOXET OBITH ONpEeNicH IMyTeM 3aMeHbl Ry Ha Rg

I'paouenm nanpssiceHus npu Kpy4eHuu

HOMUHAIbHOMY HANDSHCEHUIO

II[I"])}I.}I!‘L’H"(’.’, OMHECCHHOE K

—

Ry I'nybuna noo noéepxnocmuio, Mmm D2

Puc. 3.1-2. KKH npu kpy4eHnH B TJITENIN IATYHHON MWK B 3aBHCUMOCTH 0T Tyounsl. CoorBercrBytonmit KKH mis rantenn
paMoBOH IIEHKH MOXET OBITh OIpe/elIcH ITyTeM 3aMeHbl Ry Ha Rg u D Ha Dg
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B cnydae, ecnu ynpouHeHa TOJBKO IIATyHHAas LIEHKa, a Kpal ynpouHEHHOH 00IacTH PacHoIOXKeH K
ranTeny Onmxe, YeM TPEXKpaTHas MaKCUMajlbHas IIyOMHa YIPOUYHEHUS, U OlpeaeaeHus] (PaKTHUSCKUX
HaNpsHKeHUH B TEPEXOAHOH 30He HeoOxoamMo ucmonb3oBath MKD.

3.2 Pacyer HanpsiKeHHH B KpPasiX MacJSIHbIX OTBePCTHI

HanpsxkeHnust B Kpasx MacisHBIX OTBEPCTUH Takke MOTYT pacCUMThIBaThes Ipu momomu MKDO.
Pasmep sieMeHTa He HOJDKEH mpeBblIaTh 1/8 amamerpa MacisiHOro otBepctus D, a KadecTBO
3JIEMEHTHON CEeTKH JOJDKHO OTBeuaTh KpuTepusm, npuBeneHHbIM B Ilpunoxenun III. Koneuno-
JJIEMEHTHAs CeTKa JIOJDKHA MPOJOJDKATHCSA B PagrabHOM HAlpaBICHUH TOCTATOYHO JAJEKO 3a MPENeibl
TTyOMHBI YIPOYHEHHUS.

B xauectBe Harpyzox B MKDO wucnonedyerca kpyramuii MomeHT (cMm. 3.1 Ilpunoxenus III ) u
M3rUOAIONIN MOMEHT MPH 4YeThipexTouedHoM u3rude (cm. 3.2 [Ipunoxkenus 111 ).

Ecmm nposenenue ananmsa MKD HeBO3MOXHO, IUI1 KOJEHUYATBIX BaJOB, M3TOTOBJIECHHBIX M3 CTald
MOXET OBITh WCIIONIb30BaH YMPOIMIEHHBIH MeTonx. llpm 3TOM MOTYT HCHOIB30BATHCS OIpEACICHHBIC
smnupudeckuMm nmyteM KKH (cM. 2.4.6 nHacTosmed dacTH) (IpH YCIOBHUHM HAXOKIACHHS B JTUAla30HE
OPUMEHUMOCTH 3TOTO MeTofa). M3rubHble M KPYTWIbHBIE HANPSKEHHS B TOYKE MaKCHMAaJIbHBIX
HanpsDKeHUH 00BEINHSIOTCS B COOTBETCTBUH C 2.4.8 HAcTOSIIEH JacTH.
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Puc. 3.2. HanpspokeHns ¥ TBepIOCTH B MHAYKIMOHHO 3aKaJE€HHBIX KpasX MaclIIHBIX OTBEPCTHH
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Ha puc. 3.2 nokazan xapakTep HU3MEHEHHs TBEPAOCTH B MEPEXOJHOW 30HE MEXIY «TBEPAOH» U
«MSITKOW» 30HAMH MaTepuaioM. XapakTep U3MEHEHUsI 3aBUCHUT, B TOM YHCJIE, U OT TEMIIEPaTyphl OTITyCKa
MOCJIE 3aKalKH (MPU TepMOOOPAOOTKE THITA «3aKajaKa + OTITYCK»).

MakcumanbHOEe HANpSKCHHE Ha KpasX OTBEPCTHH MMEET MECTO B MECTE OKOHYAHUS CKPYTIICHUS
KpoMKH. B mpenenax 3Toi 30HBI HalpsDKEHHUE MajaeT MPaKTUYeCKH JIMHEHHO C PacCTOSHHEM J0 IIeHTpa
maryHHor 1medku. Kak mokasano Ha puc. 3.2, mpu HermyOokoMm (A) u cpemnHem (B) ympounenuun
MepexoHas TOYKa MPAKTUYECKH COBIMAJAET C TOYKOH MaKCHMAallbHBIX HampspkeHud. [Ipm rimryOokom
YIOPOYHCHUH TIEPEXOHAs TOYKAa OKAa3bIBACTCA BHE TOYKHM MAKCHMAaJIbHBIX HANPSDKEHUN, M MECTHOE
HanpspKeHHE MOXKHO ONPENeNIUTh KaK JOMI0, paBHYIo (1 — 2¢H/D) 0T MakCMMalbHOTO HampsbKeHwus, Tae tH
— nryOWHA YIIPOYHEHUSI.

ITognoBepXHOCTHBIE HANpPSKEHUS B IEPEXOMHOW 30HE (MPM MUHUMAIILHOW TIyOWHE YIPOYHEHWS)
MOXHO orpeaenuTts uepe3 mectble KKH Bonb ocu, neprneHauKyaspHOi K TOBEPXHOCTH Kpas MaCJISTHOTO
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OTBEPCTH. OTU QYHKUMU VB yecm N YTmeem. AMEIOT DPA3IHUYHY0 (GopMy MO NpUYMHE pasinuus B
TpafiveHTax HalpspKeHUH.

Ha nosepxnoctsx moryT npumenarbesi KKH vz u v Mectasie KKH Yg_ie0m ¥ Y7aeem. YMEHBIIAIOTCS
¢ ryouHoH. OTHOCUTENBHBIE TPAJMEHTHl HANPSDKEHUH Ha MIOBEPXHOCTH 3aBUCST OT THIA KOHIIEHTpATropa
HanpspKeHUH, OHAKO ATl KpaeB MacisIHBIX OTBEPCTHH MIATYHHOM MIEHKH OHH MOTYT OBITH YIPOILECHBI 10
4/D, npu nzrude u 2/D, npu kpydenuu. B takom ciaydae mectabie KKH sBisirorest pyHKImMel rimyOuHs! ¢

YB-mecm. = (YB -1 )6‘ —P +1 (32- 1 )
YTmeem. = (YT_ 1)6 —2/P +1 (32-2)

3.3 Kpurepuii gonycrumocT

Kputepuii n0mycTUMOCTH KOHCTPYKLUH KOJIEHYAaThIX BajJOB OCHOBBIBAETCS Ha COOTBETCTBUHU
YCTaJIOCTHOM MPOYHOCTH. B T1aBe 2.4 HacToOsIIEl YacTH COOTHOIICHNE SKBHUBAJICHTHOTO 3HAKOTIEPEMEH-
HOTO HaNpsKEHUS U YCTAIOCTHON NMPOYHOCTH CpaBHHUBAeTCA ¢ KpurepueM gomyctumoctu Q > 1,15 mns
KpaeB MAacysIHBIX OTBEPCTHM, rayiTeNieil MaTyHHbBIX IIEeK U TalTeslell paMOBBIX IIEEK KOJICHYATHIX BAaJIOB,
W3TOTOBJIEHHBIX M3 CTalM. OTOT KPUTEPUH TakKe [OJDKEH paclIpOCTPaHIThCA Ha 00JacTtu c
MMOBEPXHOCTHON 00pabOTKO, BHE 3aBHCHMOCTH OT TOTO, aHAJIM3UPYETCS MOBEPXHOCTh WIIM MEPEXOIHas
30Ha.

4. THAYKIHNOHHAS 3AKAJIKA

OOBIYHO B TEXHHYECKHUX TPEOOBAaHMIX K TBEPAOCTH YKa3bIBAIOT JMANa30H BEIUYHH MOBEPXHOCTHOMN
TBEpPAOCTH, T.6. MUHHMMalIbHOE€ M MAaKCUMaJbHOE 3HAYEHUS, MHUHUMAJIbHYI0 M MaKCHUMaJlbHYIO
NPOTSHKEHHOCTDh B MpEAeiax TalTeld WM M0 BCeH ranTeid, a Takke MUHUMAIbHYI0O M MaKCHMAaJbHYIO
IIyOHHY BIOJIb KOHTYpa rantend. lIpu 3ToM npuMeHSOTCs MIKajbl 3HaYEHUH TBEpLOCTH 10 Bukkepcy B
mmamazone HVO0,5.. HVS.

[ryOnHa MHAYKOMOHHOM 3aKallki ONpeleseTcs Kak DIyOWHa, Ha KOTOPOH TBEpAOCTh MaTepHaia
cocrasiseT He MeHee 80 % OoT MUHMMAJIbHOM 3alaHHON MOBEPXHOCTHOI TBEPIOCTH.

HV

A

I'my6una

Puc. 4-1. TumoBoii rpaduk 3aBHCUMOCTH TBEPIOCTH OT ITyOHHBI. CTPENKH yKa3bIBalOT Ha TITyOUHY 3aKaJKH

IToka3aHn BO3MOMKHBIM XapakTep paclpeneieHus TBEPAOCTH B 30HE Iepexoja K CepJleBUHE;
MOKa3aHHas 30Ha CHW)KEHHSI TBEPIOCTH MOXKET OKa3aThCs «CIadoil» TOUKOW: B HEil MOXKET OBITh CHHKEHA
MECTHAs IPOYHOCTh U MOTYT BO3HHUKATh OCTAaTOYHbIE HANPSDKCHUS PACTSIKECHUS.
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ITpu ynpoyHEHHWH OJHUX TONBKO IIATYHHBIX WM PAMOBBIX IIEEK MHUHHMAIBHOE PACCTOSHHE 0
TanTeny JOJDKHO Ha3HA4aThCs C YYEeTOM BIMSHUS HANPSDKCHUH PACcTSHKEHHS B 30HE TEPMUYECKOTO
BIUSHUSA (CM. pucC. 4-2).

Kpait
| YNPOYHEHHOrO

[NMoBepxHOCTb
P CI104

30Ha
TEPMUYECKOTO
BNUSIHUSA

Henarpesaewmblii
y4yacToK

MoBepPXHOCTHLIE
HanpsHKeEHUS
pacTsKeHns

lMoBepxHOCTHbIE
HanpsKeHus
coxaTus

Puc. 4-2. OcraTouHble HanpspDKEHUE BJIOJb MOBEPXHOCTH IIATYHHOM LIEHKH W TanTeinn

Ecnn mpowib «TBepIOCTH-IIIyOMHA» W OCTAaTOYHBIE HANPSKCHUS HEM3BECTHBI WIIM HE 3aJaHbl,
MOXHO MIPUHSTDH CIICAYIOIICE:

podHITE TBEPIOCTH BKIIOYACT ABa ¢I0s (M. puc. 4-1):

MOCTOSIHHASI TBEPAOCTH OT IMMOBEPXHOCTH 10 MTEPEXOTHON 30HBI;

MOCTOSIHHAS TBEPAOCTh OT MEPEXOAHOI 30HBI 0 CEpPIIIEBHUHBI;

OCTaTOYHbIE HaNpsKeHUs B TBepAoil 3oHe cocrasisior 200 Mlla (cxarue);

TBEPAOCTb MEpexXOqHOH 30HBI — 90% OT TBEpAOCTH CEpALEBUHBI, B Cllydyae OTCYTCTBHUS HEPaBHO-
MEPHOTI'0 IaJICHUs TBEPAOCTH B 30HE Iepexofa K CepAleBUHE, IOKa3aHHOW Ha puc. 4-1;

MaKCHMaJIbHOE OCTaTOYHOE HampspkeHne (mo ¢oH Musecy) B mepexomuoi 30He coctasiseT 300 Mlla
(pacTspxeHue).

Ecnu xpast ynpouHeHHs IIaTyHHOW WJIM PaMOBOHM HICHKH HAaXOAATCS ONM3KO K TalTeH, TO JOIKHO
YUUTHIBATHCS BIMSHUE OCTATOYHBIX HANpsDKEHWH pacTsbkeHHs. Eci MHUHMMalbHOE PAacCTOSHUE MEXKIY
KpaeM YyNPOYHEHMS W HayajioM Tajrenyd B Ooiee 4yeM B 3 pa3a NPEBHINACT MAaKCUMAaJbHYIO TIIyOHHY
YIPOYHEHHS, TO TaKOE BIUSHHE MOXXHO HE yUUTHIBATh.

4.1 MecTHas1 ycTaJIOCTHAA MPOYHOCTH

WHayKIMOHHO 3aKaJIeHHBIM KOJIEHUYAThIid Bajl OyAeT UCHBITHIBATh YCTATOCTh JHOO HA MOBEPXHOCTH,
n0o B 30HE Mepexoia K CepAlEBUHE. YCTAJIOCTHAs MPOYHOCTH (Ui MOBEPXHOCTH U JUIA HEPEXOIHOU
30HBI) MOXKET OBITH PACCUUTAHA I10 PE3Y/IbTaTaM HUCIBITAHUI HAa YCTAJOCTHYIO MPOYHOCTH ITOJIHOPA3MEp-
HOTrO KoJIeH4aToro Baia coryiacHo IIpunoxenuto IV. B ciyuae ¢ nepexoaHoi 30HOU, MOSBIECHUE YCTAIOCTH
MOKET MPOU30UTH JHOO MO MOBEPXHOCTHIO (T.€. MOA TBEPABIM CIIOEM), THO0 HA TOBEPXHOCTU TaM, I/e
3aKaH4YMBACTCS 3aKaJIKa.

HcnblTanus, NpOBEJCHHBIC TOJBKO Ha MaTepuale CEpALEBHHBI, HE CUUTAIOTCS PENpPE3EHTATUBHBIMY,
MTOCKOJIBKY OHHM HE YYHTBHIBAIOT OCTATOYHBIE HANPSIKEHUS PACTSHKEHUS B MEPEXOIHON 30HE.

B kauecTBe anbTepHATHBBI, YCTAJIOCTHAs MPOYHOCTh IOBEPXHOCTH MJis KOJIEHYATHIX BaJlOB,
W3TOTOBJICHHBIX M3 CTaJM MOXET OBITh ONpeneNeHa SMIHMPHYECKH Kak ommcaHo nanee (rae HV — ato
MOBEPXHOCTHAsI TBepHOCTh Mo Bukkepcy). B ypaBHenun (4.1-1) 3aj10keHO KOHCEpBATHBHOE 3HAUCHHE,
KOTOpOE MPEANOoaraeT, YTo yCTAJIOCTHAs MPOYHOCTh YUYHUTHIBAET BIMSHUE OCTATOYHOI'O HAINPSDKEHHMS.
PesynsTupytoriee 3HaueHUE MPUMEHNMO TIpH KO3 (UIIMEHTe aCHMMETPHH ITUKJIa HanpsDKeHnid R = —1:
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G Fnosepr. = 400+ 0,5(HV — 400) [MITa] “4.1-1)

Crenyer OTMETHUTD, YTO BIUSHHUE CPEIHETO HAMPSHKEHUS Y HHIYKITMOHHO 3aKaJCHHBIX CTale MOXKET
OBITH 3HAYUTEIHFHO BBIIIC, YEM Y 3aKAJICHHBIX U OTITYIICHHBIX.

YcTanocTHy 0 IPOYHOCTE B IIEPEXOAHON 30HE Oe3 ydeTa HepaBHOMEPHOTO MaJIcHUs] TBEPJOCTH B 30HE
nepexojia K Cep/IeBHHe, TOKa3aHHOW Ha puc. 4-1 cienyeT onpenensaTh N0 YpaBHEHUIO, TPUBEICHHOMY B
2.4.9 nacrosimed vactu. g ranTteneil pamMOBBIX U, COOTBETCTBEHHO, IATyHHBIX IIEEK JEHCTBYeT
ciemytomias popmyrna:

—op 1

o, 785
s = + K(0,426 5+ 39,3)[0,264 + 1,073y %2 + +

4900 o,

%
i \/I/X] 4.1-2)

rne: Y= Dg u X= R U1 TanTeinu paMoBOM LISHKH,
Y= D u X= Ry ans ranrenu maTyHHOU IIEHKH,
Y=Dwu X=D,/2 nis kpasi MaciIsiHOr0 OTBEPCTHUS.

Brusiaue ocrarouHoro HarpspkeHUs B (4.1-2) He yuuThIBaeTCs.

ITpu aHanu3e ycTajaoCTH MOATIOBEPXHOCTHOIO CJOs (HIDKE YIPOUYHEHHOTO CJIOs) HEy4YeT OCTaTOYHbIX
HaNPSOKEHUH PacTsHKeHHS ClieAyeT ydecTb myTeM BerdeTa 20 % OT MOJIYYeHHOTO BBINIE 3HAYEHUS. JTH
BbrunTaemble 20 % COOTBETCTBYIOT BIHMSIHUIO CPEIHETO HAIPSDKEHHUS B JIETHPOBAHHOW 3aKaJeHHOM U
OTITYIIEHHOMN CTalli ¢ OCTaTOYHBIM HampspkeHueM pactsikeHus 300 MIla. [ns craneit HU3K0M MpoyHOCTH
JaHHAs MIPOLICHTHAs BEJIMYMHA JAOJDKHA OBITH BBILLE.

Ecimm nocToBEpHO W3BECTHO, YTO OCTAaTOYHBIE HANpsDKEHUS HIDKE, TO CIEAYET YYHUTBHIBATH HX
(hakTHUECKOE 3HAYCHHUE.

IIpu ananu3e yCcTasoCTH MOBEPXHOCTH BOIM3Y 30HBI YIIPOUHEHHS — T.€. B 30HE TEPMHUUYECKOTO BIUSHUS
(cM. puc. 4-2.) — BAMSIHAE OCTATOYHBIX HANPSHKEHUH PACTSHKEHUS MOXKET OBITH YYTE€HO BBIYUTaHUEM
ONpeAeNeHHOW NPOLEHTHOH BeNW4HMHBI (cornacHOo Tabn. 4.1) w3 3Ha4YeHHSA, PACCUYMTAHHOIO IIO
BBILIETIPUBEACHHON (popmyie.

Tabnuma 4.1
Binsinue 0CTATOYHBIX HANPSIKEHHI PACTSIKEHHsI HA 321aHHOM PACCTOSIHUU MEXAY KpaeM YNPOYHEHHOW 30HBI U TajITeblo

L. 0...1,0 makc. mIyOUH 3aKaIKH: 20% R Kpaii
~yNpOoYHEeHHOro
1L 1,0...2,0 Makc. TIyOUH 3aKaJKH: 12% S 5% -12% 6 ™ anﬂ
I11. 2,0...3,0 Makc. TyOHH 3aKaJIKH: 6% P
y : v —
Iv. 3.0 u Gonblle Makc. NTyOUH 3aKaJIKH: 0%

5. ASOTUPOBAHUE

B Texanueckux TpeOOBaHUAX K TBEPIOCTH JOIDKCH OBITh yKa3aH IUANa3oH BEIMYUH TOBEPXHOCTHOM
TBEPAOCTH (MUHUMYM U MaKCUMyM) U MHHUMAaJIbHOE 1 MaKCUMaJbHOE 3HaYeHUe ITyOuHBl. B HacTosmem
pasgene paccMaTpHBacTCs TOJIBKO ra3oBO€ a30THpoBaHUE. lIpH 3TOM NPHUMEHSIOTCS IIKaibl 3HAYCHUN
TBepAocTH 1o Bukkepcy B auanaszone HVO0,5.

Jlis nenel HacrosIero paszena NyOuHa a30TUPOBAHUS fy OIpEeAessIeTcsl Kak IIyOMHa, Ha KOTOpOH
TBEPIOCTh MaTepHalia MpeBbIIIaeT TBEPAOCTh cepALeBUHbl Ha 50 HV.

[Ipoduns 3akanku nKomkeH ObITH HA3HAYCH BIUIOTH 0 caMol cepAueBHuHB. Ecii oH HEeM3BeCTeH, ero
MOXHO OIIPENENIUTh SMIIUPUUECKHU 10 CIEAYIOUM (Gopmynam:
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50 2
HV(Z) = HVcep()z;. + (HVVIOSEPXFL - HVcep()w)( HV —HV )(T/IN)

noeepxH. cepoy.
rae: ¢ —MecTHas NryOHnHa,

HV(t) — TBepnocTh Ha TIIyOuUHE t,
HYV ¢epoy. — TBEPIOCTH CEPANEBHHE! (MHHIMAIGHAL),
osepx. — IOBEPXHOCTHAS TBEPAOCTh (MHHUMANbHAS),
ty —HaUMeHbIIas NTyOHHa a30TUPOBAHUSL.

5.1 MecTHas ycTAJ0CTHASI POYHOCTh

BaxxHO OTMETHTH, YTO TPH a30THPOBAHUH KOJCHYATOTO Bajla yCTAJIOCTh BO3HUKAECT JIMOO Ha
MOBEPXHOCTH, JIMOO B 30HE TNepexojga K cepianeBuHe. [103TOMy yCTalOCTHYH MPOYHOCTH MOXKHO
ONPEAEIIUTh NMPOBEACHUEM HUCHBITAHUM, KaK yka3aHo B [Ipunoxenun IV.

B kadecTBe anpTEpPHATHUBHOIO BapUaHTa, ISl KOJEHYATBHIX BaJOB, H3TOTOBJIEHHBIX U3 CTald
MMOBEPXHOCTHYIO YCTAJOCTHYIO MPOYHOCTH (TJIABHOE HAIPsDKCHHE) IS MarepHalia ¢ IOBEPXHOCTHOM
TBeprocThio He MeHee 600 HV MOXHO KOHCEPBATHBHO ONPENEITUTh IMIUPHYECKAM ITyTEM:

op =450 MIla (5.1-1)

nosepx.

Hcnons3oBanue 3aBucuMoctd (5.1-1) gOmycTHMO HpH HCNOAB30BAaHUM MPENIONOXKEHUS O TOM, YTO
YCTaJIOCTHAS MPOYHOCTH YUUTHIBACT BIMSHUE OCTATOYHOTO HAMPSKEHHS HA IOBEPXHOCTH, a KO PUITESHT
aCUMMETPHH LUKJIa HanpsHKeHui R = —1.

YcranocTHass MPOYHOCTH B TEPEXOAHOW 30HE MOXKET OBITH oOmpenesieHa MO ypaBHeHHIO B 2.4.9
HacTosel yacTy. Jlis ranrenell MAaTyHHBIX U, COOTBETCTBEHHO, PAMOBBIX IIEEK ACHCTBYET CIEXYyIOMas

dbopmyma:

_on 185—0p
Orns., wuw = + K(0,4265+39,3)[0,.264+ 1,073Y ™"+

196

rae: Y= Dg u X = Rg Ans rantenu paMoBOH HIeHKH,
Y= D u X= Ry nns ranrenu maTyHHOU ILEHKH,
Y=Du X=D,/2 nnsa xpas MaciassHOro OTBEpPCTHUS.

Bnusinue octaroyHoro HarpspkeHHUs B (5.1-2) He yuuThIBaeTCs.

B oTnmuMe OT MHAYKIMOHHO-3aKaJUBAaEMBIX, a30TUPYEMbIe H3ZENUs HE HMEIOT CTOJb YETKO
BBIPAXKEHHOW 30HBI Iepexoja K cepaueBuHe. [Ipy BHICOKOM ypOBHE OCTaTOYHBIX HANpPSKEHWH CHKATUS
Ha NTOBEPXHOCTH, YPAaBHOBEIINBAIOIINE X HAMPSKEHUS PACTSXKEHHS B CEPALIEBUHE YMEPEHHBI BCIEACTBUE
HeOoypmoi rmyowHsl. llpn aHamM3e yCTamoCTH TOAMOBEPXHOCTHOTO CJOS HEYyYeT OCTaTOYHBIX
HaTpsOKEeHUH pacTsHKeHHs B 30HE Iepexoja U HIDKe Hee MOKHO HE NMPUHUMATh BO BHUMaHHE BBUAY
PaBHOMEPHOTO MPOMUIIS U3MEHEHHST TBEPIOCTH MPH a30THPOBAHHH.

HecmoTtps Ha TO, yTO B 001IEM cilydae pacdeT CJIEAYET BBIIOJIHATH 110 BCEMY MPOGMII0 N3MEHEHHS
TBEPAOCTH, OH MOXET ObITh OrpaHuM4eH M Oojee MPOCTHIM IOIXOIOM — AHAJIM30M IIOBEPXHOCTH U
OTIpe/IeTICHHEM YCIIOBHOW TOYKH TEPexoja, 3a KOTOPYI0 MOXKET OBITh MpWHSATA TIyOWHA, Ha KOTOPOH
3Ha4eHHEe MECTHOHM TBepAocTH mpubnmiutensHo Ha 20 HV Beime TBepmocTu cepAuneBuHbl. [Ipu 3Tom B
pacueTax HEOOX0AMMO HUCIOIB30BaTh CBOWCTBA MaTepraia CepILEBUHBI, a HAPSKEHNUS B MECTe Iepexoia
K CepALEBHHE MOKHO paccyuThIBaTh 1o Gopmynam 1 mectHeIXx KKH u ucnons3ys ¢ = 1,2¢y,.
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Teepaocts [HV]

A

+20HV }

Puc. 5.1. Dcku3 yCIIOBHOM TOUKH Iepexofa 1o riryoune (f)

6. XOJIOAHASI ®OPMOBKA

[IpenmytiecTBOM MOBEPXHOCTHOTO YIIPOYHEHHS YeKAHKOH HMITH XOJIOJIHON OOKAaTKM TanTelell sBIseTcs
CO37aHNe OCTAaTOYHOTO HANPSKEHUS CKaTHUS Ha CHJIBHO HarpykaeMblx ydacTkax. l[lpurom, dTo
OCTaTOYHBIC IMOBEPXHOCTHBIE HANPSDKEHUS ONPEACNIAIOTCS PEHTIeHOrpapUUuecKMM METOJOM, a OcCTa-
TOYHBIE TMOANIOBEPXHOCTHBIC HANpPSDKEHHS — HEWTPOHOTpauYecKHM, AOCTOBEPHO OLIGHUTH MECTHYIO
YCTAJIOCTHYIO TPOYHOCTh HEBO3MOXKHO, B CBSI3U C 4YeM e€ HEOOXOAMMO OIPE/eNsATh WCTBITAHUSIMH Ha
yCTaNOCTh ¢ yu€ToM TpeboBanmil [Ipunoxernws 1V.

Takoe wcIbITaHWE, KaK MPABUIIO, BBHITIOTHIETCA C YETBIPEXTOUEYHBIM HM3THOOM NpH Kod(HUIIeHTEe
acUMMETpUU LuKiIa HampsokeHnd R = —1. Ilo pe3ymbraTraM HCHBITAaHHM olpenesnseTca H3rHOHas
YCTaJOCTHAs NPOYHOCTh, IMOBEPXHOCTHAs WJIM MOJNOBEPXHOCTHAsA, B 3aBHCHUMOCTH OT pexuMma
paspylieHus, IpUHUMAaeMasi B Ka4eCTBE PEIPE3CHTATUBHOM YCTaJOCTHON MPOYHOCTU JUIsl TaHHOTO BUAA
Harpy>k€HUsl B 30HE TaJITEJIH.

CooTHoleHre KPYTHIBHON U M3THOHON YCTAIOCTHON IMPOYHOCTH B 30HE TAITEIH MOXKET 3HAYUTEITHHO
OT/IMYATBCS OT OTHOLICHHS PABHOTO \'3, MPHMEHAEMOro B KpuTepun (oH Museca. DTO BEI3BAHO TEM, 4TO
mIyOrHa BIUSHUA (OPMOBKH, JOCTAaTOYHAS ISl MCKIIOUCHUS TOSBICHHUS M3THOHON MOATOBEPXHOCTHON
YCTalOCTH, MOXKET OKa3aThCsl HEIOCTATOYHOM [JIsi HMCKJIIOUEHHUS IOANOBEPXHOCTHOM YCTaJOCTH MpH
Kpy4YeHHH, a Takxke 3PPEeKTOM YBEIHMUEHHs CHIIPHO HAarpy>KeHHON 00JacTy.

Pesynbprarel, MONy4eHHBIE TPW HCIBITAHWH ITOJTHOPA3MEPHOTO KOJEHYATOrO Bajia, MOTYT OBITh
MPUMEHEHB! [JIs1 KOJIEHUaTBIX BaJlOB JPYTHX pasMepoB MpPHU YCIOBHUH, YTO HMX MaTepual C y4eToM
KOJIMYECTBA JIETUPYIOIIUX 3JIEMEHTOB M MpoIiecca TePMOOOpabOTKH OTHOCUTCA K OAHOMY M TOMY K€ THITY
W YTO BBINONHSETCA (OPMOBKA, MO3BOJIAIOMIAS JTOOUTHCS CXOXKETO YPOBHSA OCTAaTOYHBIX HAaIlpsKEHUH
CKaTusl KaK Ha TIOBEPXHOCTH, TaK U B NIyOWHE Marepuala, T. €. MPOTSHKEHHOCTh W TITyOMHa XOJIOTHOH
(hOPMOBKH OIKHBI OBITH MPOIIOPIIMOHATBHEI PANyCy TaJITENH.

6.1 IloBepXHOCTHOE YNPOYHEHHE YeKAHKON ¢ MCMOJb30BaHMeM IIapa

YcrangocTHas MPOYHOCTh MOXKET OBITh OINpEIeNieHa NP MPOBEACHUN WCIBITAHWA MOTHOPAa3MEPHOTO
KOJICHYATOTO Bajla WM SMITMPUYECKUMHU METOJaMH, €CIM OHH 00ecleurnBaloT OOJNBIIYI0 KOHCEPBATHB-
HoCTh. Ecnm mccnenytores n m3rnOHasi, ¥ KpyTHIbHAS YCTaJIOCTHAS MPOYHOCTh, M OKa3bIBAETCS, YTO X
COOTHOIIEHHE OTIHYAETCS OT \3, TO npuMeHeHne kpurepusi o Muzeca ciienyeT UCKIIOYHTS.

Ecmm uccnenyercst Toapko M3ruOHasi yCTalnoCTHAS MPOYHOCTh, TO KPYTWIBHYIO YCTJIOCTHYIO MPOYHOCTh
HY)XHO OIICHHMBAaTh KOHCEpBaTWBHO. Ecim m3rmbOHas ycralocTHash NMPOYHOCTh OKa3bIBaeTCS HAa X % BBIIIE
YCTaIOCTHOM MPOYHOCTH HEYNPOUYHEHHOIO Marepuana, TO KPYTWIBHYIO YCTAJOCTHYIO MPOYHOCTb CIEIYET
MIPUHUMATH He Oosiee yeM Ha 2/3 oT X % BBIIIE TaKOBOW y HEYIPOYHEHHOTO MarepHraa.
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[Tociie 4ekaHKH caMoe BBICOKOE OCTaTOYHOE HANPSUKEHUE CKAThsl 00pasyeTcss B MOANIOBEPXHOCTHOM
cioe. [loaTomMy, B 3aBUCHMOCTH OT IPOOHOW HAarpy3Kd HPH HCIBITAaHUAX HAa yCTAJOCTh W OT TPajNeHTa
HamnpsoKeHUH, B TOBEPXHOCTH MOTYT CO3/[aBaThCsi pabodre HampsOKEHHs BBIMIE YPOBHS MECTHOM
YCTaHOCTHOﬁ MMPOYHOCTH. OTO MOKET BBLI3BLIBATH B xXone HUCIBITAHUHN Ha YCTAJIOCTh IMOSABJICHUC HEOOIBIINX
BOJIOCTHBIX TPELIMH, KOTOPBIE M3-3a XapaKTepHOTro NpoQuiIs 0CTaTOYHOTO HANPSHKEHUS CHKATHs HE OyayT
pacIpOCTpaHATbCA NPH JajJbHEHIIMX LUKIAX HArpyKeHus W (WIM) NpU JaIbHEHIIeM HeOOIbIIOM
YBEJIWYEHUH NPOOHOW HAarpy3KH B CBSI3M C TEM, YTO BBICOKHE OCTATOYHbBIC HANpPSHKEHHS CHKATHS IOJ
MMOBEPXHOCTHIO OCTAHABIIMBAIOT PAa3BUTHE HEOOIBIINX MOBEPXHOCTHBIX TPEIIHMH (CM. JIMHUIO TPaANEHTHON
Harpy3ku 2 Ha puc. 6.1).

Ocmamounoe Hanpsidcenue pacmsotcenus /
Yemanocmnasn NPOYHOCMb

3

I'panuenTHas Harpyska (T.e. U3rud M Kpy4yeHue)
1. YcranoctHast mpouHocTh — 6e3 oOpasoBaHMs
BOJIOCHBIX TPELIUH

2. HepacnipocTpaHsioniascst BOJIOCHAs TPEIIHHA
3. YcranocTHasi IPOYHOCTH — YPOBEHb pa3phiBa

a. YcTajocTHasi MPOYHOCTh (CyMMa OCTAaTOYHOTO
HAMPSOKCHUS 1 MCXOHOM yCTaIOCTHON MPOYHOCTH
3aKaJICHHOTO M OTIYILIEHHOTO MaTepuaa)

b. OcraTouHOE HAINpsHKEHUE MOCIE YCKaHKN

Paccmosinue
om noeepxHocmu

Puc. 6.1. Paboune 1 0cTaTOYHBIC HANIPSKCHUS O] TOBEPXHOCTHIO MOCIE YeKaHKu. [IpsiMbie muauu 1...3 0603HAYAr0T BO3MOXKHEIC
IPaJINCHTHI HANIPSOHKCHUM, BEI3BAHHBIX HArpy3KOM

IIpu yCTalOCTHBIX HUCHBITAHHUSX IOJHOPAa3MEPHOIO KOJICHYATOrO Bajla ATH HEOOJBIINE BOJIOCHBIC
TPELIMHBI HE JOJKHBI PacCMaTpUBAThCA Kak CIIOCOOHBIE BBI3BATh pa3pylleHue. st onpeneneHus: ypoBHs
pa3pyLIAOLIUX HATPY30K CIEAYET YUUTHIBATh TOIBKO T€ TPEIIUHBI, KOTOPHIE BHI3BAHBI YCTAIOCTHIO U MIPU
3TOM CIOCOOHBI MMPUBECTH K pa3pyIIeHHI0 (P KOTOPBHIX HYXKHO NpEKpallaTh HCIBITaHUE). JDTO TaK JKe
MPUMEHUMO K CITydJar0 YeKaHKH WHIYKIIMOHHO-3aKAJIEHHBIX TalTeNleH.

B HeJsIX YBCIUYCHUA yCTaHOCTHOﬁ IMPOYHOCTU HUHAYKIIMOHHO-3aKaJICHHBIX raaTeyiei KoJieH4aThIX
BaJIOB UX MOXXHO YEKaHUTh IMOCIE MHIYKIIMOHHON 3aKaJKH U OTITyCKa J0 HEOOXOAWMOW MOBEPXHOCTHOMN
TBEPIOCTH. B 3TOM ciiyyae MOkeT moTpeOoBaThCsl HA3HAYEHUE YCHITUS yllapa PH YeKaHKe B 3aBHCUMOCTH
OT TBEPAOCTH TOBEPXHOCTHOTO CIJIOS, @ HE OT Mpejesia MPOYHOCTH OCHOBHOTO Marepuaia. BimsHne Ha
YCTAJIOCTHYIO HPOYHOCTh TaiTeNIe MHAYKIMOHHOMN 3aKalKU C MOCIEAYIONIEH YeKaHKOW onpeensieTcs 1o
pe3yibTaTaMm HUCIILITAHUI MOJIHOPAa3MEPHOTO KOJICHYATOI'0 Bajia.
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6.1.1 [IpumeHeHUe UMEKOIUXCS Pe3yJIbTATOB K AHAJOTMYHBIM KOJIEHYATHIM BaJaM

Caeznenust 00 U3MEHEHUH YCTAJIOCTHOM MPOYHOCTH PU UCIOIb30BaHUHU MIOBEPXHOCTHOTO YIIPOUHEHHUS
YEKaHKOW MOTYT OBITh MCITOJIb30BaHbI IIPU pacueTe APYTHX KOJICHYATHIX BAJIOB MPU YCIOBHH BBHITOIHEHUS
CIEIYIONUX TPeOOBaHUIL:

pasMep 1mapa, OTHECEHHBIH K paJuycy TajlTeny Bana, JOJDKEH OTiIMdaThes He Oonee yem Ha +10 % ot
NPOLLIE/IIEr0 UCTIBITAHUE KOJIEHYATOTO BaJla;

o0yacTp Baja, MOABEPrHYTas MOBEPXHOCTHOMY YIPOYHEHHIO NOJDKHA OBITH SKBHUBAJIECHTHA aHAJO-
TUYHOHN 00JIACTH MCTIBITAHHOTO Bajia, IN0O MPEBBIMIATH €€

YIIIOBasi IPOTSHKEHHOCTh KOHTYpa TalTeNd, OTHECEHHAs: K paJnycy TailTelH, AOJKHA OTIHUYaThCs He
Oosee yeM Ha 15 % OT MpoLIEIIEro UCTIBITAHNE KOJIEHYATOro Bajla U JIOJDKHA OBITH PacIoNIOKeHa Tak,
9YTOOBI OXBaTHIBATh 30HY KOHLEHTPALMK HANPsHKEHUH Npu paboTe JBUraTens;

HNPUMEHSETCS aHAJOTMYHBIM MaTepuall ¢ Y4eTOM KOJMYECTBA JITUPYIOIIUX 3JIEMEHTOB U IIpolecca
TepMOOOPaOOTKH;

CKOPOCTP TI0/Ia4H IIapOB JOJDKHA HAXOAMTHCS B TOW K€ MPOMOPIUHU K PAIHyCy;

ycuiue, mpuiaraeMoe K mapy, JO/DKHO OBITh MPOMOPLMOHAIBHO TBEPAOCTH MCXOAHOIO Marepuana
(eci TBEPAOCTH PA3THUAIOTCS);

yCHJIHe, IIpUjiaraeMoe K Iapy, JTODKHO OBITh MPOMOPIIMOHANIBHO KBaJpary ero pajauyca.

6.2 XosnonHasi o0KkaTKa

YcranocTHas MPOYHOCTh MOXKET OBITH ONpe/AeieHa NPU MPOBEICHUH WCIBITAHUH MOIHOPa3MEPHOTO
KOJICHYaTOro0 Baja WM SMIMPHYECKUMH METOJAaMH, €CJIM OHM 00ecleyrBaloT OOJBIIYI0 KOHCEpBaTHB-
HocTh. Ecnu nccnenytorcss M U3ruOHast, ¥ KpyTWIbHAsL YCTAJIOCTHAS IPOYHOCTh, U OKa3bIBAETCS, YTO MX
COOTHOIICHHE OTIMYACTCS OT V3, TO IpuMeHeHne Kpurtepus Gor Museca ciieayeT HCKITIOUHTS.

Ecmu wmccnemyercss TOJNBKO W3rHOHAsl YCTAJIOCTHAsh MPOYHOCTh, TO KPYTHJIBHYIO YCTaJIOCTHYIO
MPOYHOCTHh HYXKHO OLIGHUBATh KOHCEPBAaTHBHO. Ecim M3rnOHas ycTaaocTHas MPOYHOCTH OKa3bIBAETCs Ha
X% BBILIE YCTAJIOCTHONH NPOYHOCTH HEYNPOYHEHHOI'O MaTepHuana, TO KPYTHIbHYIO YCTaJOCTHYIO
IPOYHOCTh CcJEQyeT NPHHUMAaTh He Oojee uyeM Ha 2/3 oT X % BbIIE TakOBOH Yy HEYHNPOYHEHHOIO
Marepuaa.

6.2.1 lIpumMeHeHNe NMEIOLIUXCS PE3YJIHLTATOB K AHAJIOTHYHBIM KOJEHYATHIM BajaM

Caeznenust 00 I3MEHEHHUHU YCTAJIOCTHOM MPOYHOCTH MPH MCIOIH30BAaHUN MIOBEPXHOCTHOTO YIIPOUHEHHUS
XOJIOHOW OOKaTKOM MOTYT OBITH MCIIOJB30BaHBI MPU PacuéTe NPYrux KOJIEHYATHIX BaJOB MPU yCIOBUH
BBITIOJIHEHUS! CIIEAYIOIINX TPEOOBaHUIH:

obnacTh Baja, MOJBEPrHYTas MOBEPXHOCTHOMY YIPOYHEHHIO JIOJDKHA OBITh JKBHBAJICHTHA aHAINO-
THYHOM 00JIACTH MCIIBITAHHOTO Basia, JIMOO MPEBHIIIATh €€;

YIIIOBasi POTSHKEHHOCTh KOHTYpa TalTeNd, OTHECEHHAs! K PaAnycy TaiuTelH, AOJDKHA OTIHNYaThCsl He
Oosiee yeM Ha +15 % OT mpouUIeIIEro UCTIBITAHNE KOJIEHYATOro Bajla U JIOJDKHA OBITH PAcIoJIOKeHa Tak,
9TO0BI OXBaTHIBATh 30HY KOHLEHTPALMU HANPSOHKEHUH npu paboTe JBUraTes;

NPUMEHSIETCS aHAJIOTHYHBIA Marepuall ¢ YYeTOM KOJHMYECTBa JISTMPYIOIIUX 3JEMEHTOB U Ipoliecca
TepMOOOPadOTKH;

ycuine, MpUjaraeMoe K pOJIHKY, ITOJDKHO PAacCUMTBIBATHCH TaK, YTOOBI 00ECIEUNUTh KaK MUHHUMYM
TaKyI0 k€ OTHOCHUTEJIFHYIO (T.€. OTHECEHHYIO K pajinycCy TajiTenn) ryouHy oopaboTKu.
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HIPHIIO’KEHUE VI

PYKOBOJICTBO I10 PACYETY KO3®®HUIIEHTOB KOHIIEHTPAIIUY HATIPSKEHUM B KPASIX
MACJISIHBIX OTBEPCTHI KOJIEHUATBHIX BAJIOB ITPA ITOMOIIIM METOJIA KOHEYHBIX
JIEMEHTOB

Conepxanue

1. 1. O0uIre moI0KEHNU

2. TpeboBanusl K MOJAEITH

2.1 PexoMenmanuu Uisl 3JIEMEHTHOM CETKU

2.2 Marepuan

2.3 Kputepun kadecTBa JIEMEHTHONW CETKH

2.3.1 Kpurepuii TaBHBIX HaNpsHKEHUI

2.3.2 Kpurepuii ocpenHEHHOCTH/HEOCPETHEHHOCTH HAPSHKEHHH
3. Caydaud Harpy3k U OllEHKa YPOBHS HampsiKeHUU
3.1 Kpyuenue

3.2 Usru6



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
IX-71

1. OBIIME MOJIOXEHUA

Ilenpro TaHHOTO aHanMM3a SBISIETCS OMHCAHHME NMPUMEHEHHS — BMECTO aHAJIMTHYECKOTO pacuera —
MeToa KOHEUHBIX 3meMeHToB (MKD) mns ompenenenus ko3(h(GHUIMEHTOB KOHLEHTPAMU HANpsSKEHUH
(KKH) B kpasx MacisHBIX OTBEPCTHH. AHAJIUTHYECKUH METOJ OCHOBBIBACTCS HA SMIUPHUYECKUX
(dopMmynax, MONYYEHHBIX W3 PE3yIbTaTOB TEH30OMETPHH WM MOJSAPU3ANHOHHO-ONTHYECKUX H3MEpPEeHHIt
pa3MYHOrO KPyIIoro mpokara. lcrmomp3oBaHwe 3THX (GOpMyn 3a MpeaenaMd WX MPUMEHUMOCTH IO
JM000My M3 HapaMeTpOB MOXKET MPHUBECTH K OIIMOKaM M B TOM, M B JIPYIOM HaIlpaBJIEHUH, MTO3TOMY
pexkoMeHIyeTcs ucronb3oBath MKD.

KKH, paccunTaHHBI B COOTBETCTBHU C TOJOXEHUSMH HACTOSIIETO JOKYMEHTA, OMpPEIeIIIeTCs KaK
OTHOIIICHWE HaNpsDKeHWH, paccunTtaHHBIX MKD, K HOMHHANBHBIM HANpPSDKEHUSAM, PACCUHTAHHBIM
AQHAIMTUIECKUM METOIIOM.

IIpu ucnonp30BaHUM METOa I IPOBEACHUS Pacue€TOB B COOTBETCTBUHU C TPeOOBAHUSMU INIaBHI 2.4
HACTOSIIEH YacTH, CIIEAYET BBINOIHATH PacyeT INIABHBIX HAIPSKEHUMA.

AHanu3 J0KeH MPOBOAUTHCA B paMKaxX JIMHEWHO-YNPyrod KOHEYHO-3JIEMEHTHOM MOJIENH; BO BCEX
CITy4asx HarpyXeHHs CJIeQyeT MPUMEHATh €IMHUYHBIE HAarpy3KH COOTBETCTBYIOIIEH BETMYHHBI.

PexomenayeTcst poBEPSITh 3JIEMEHTHYIO TOYHOCTh MCIOIb3YEMOTO KOHEYHO-3JIEMEHTHOTO peIIaTes,
HalpuMep, TMOCPEACTBOM MOAENUPOBAHUS TNPOCTOH TIE€OMETPUHM C MOCIEIYIOUUM CpaBHEHHEM
HanpspKeHUH, nonydeHHbIX u3 MKD, ¢ pe3ynbsrataMu aHaJIUTUYECKOrO pacuera.

Bmecro MKD MOXeT Takke MCIOIB30BATHCS METOJ TPAHUYHBIX DJIEMEHTOB.

2. TPEBOBAHUA K MOJEJIN

OCHOBHBIC PEKOMECHIAIIMN W JTOMYINCHHS TPH MTOCTPOCHUH KOHEYHO-3JICMECHTHOW MOIETH TPEICTaB-
neHsl B 2.1. 3akoHueHHAs KOHEYHO-3JIEMEHTHASI MOJIENb JIOJDKHA COOTBETCTBOBATH OJTHOMY M3 KPUTCPHEB,
MpeaCTaBIeHHBIX B 2.3.

2.1 PexoMeHAAIMH 11 3JIEMEHTHOH CETKH

UroObl 00ecneunTh KadyecTBO CETKH, KOHEYHO-IJIEMEHTHYIO MOJENb IS OIEHKH KO3 UIIMEHTOB
KOHIICHTPAIIMU HAIPSDKEHUH CIIEyeT CTPOUTh B COOTBETCTBHH CO CIEAYIOIIUMH PEKOMEHIAITUSIMHU:

MOJZICTTh JTOJDKHA OIUCHIBATH OJWH ITOJIHOIICHHBIA KPUBOIIUII OT OCEBOW JIMHHHA OIHOTO PaMOBOTO
MOIITUITHUKA 10 OCEBOM JIMHUHM COCETHETO PaMOBOTO MOMIITHITHUKA.

BOnu3u kpaeB HCIIONB3YIOTCS JIEMEHTHI CICAYIOIIUX TUIIOB:

10-y31m0BbBIE YETHIPEXTPaHHBIC DIIEMEHTHI;

8-y3JI0BBIE IIECTUTPAHHBIE JIEMEHTHI;

20-y3710BbI€ IIECTUTPAHHBIE 3JIEMEHTHI.

BoOnu3u kpaeB MacisIHBIX OTBEPCTUI UCIIOJIB3YIOTCS CICAYIOIINE XapaKTEPUCTHKH CETKU:

MaKCUMAaJIbHBIA pa3Mep 3JeMEHTa a = r/4 1o Bcel TajTenu Kpas ¥ B HAIPABICHUU MAaCISHOTO
oTBepCcTHs (B Cllydae WCIOJb30BAHUS 8-Y3JIOBBIX INECTUTPAHHBIX SJIEMEHTOB OHU JIOJDKHBI OBITH eIl
MEHBIIIETO pa3Mepa JJIsl COOTBETCTBUS KPUTEPHUSIM KauyeCTBA DJIEMEHTHOMW CETKH).

PexomenmgyemMbie pazMepsl 2JIEMEHTOB B HANPAaBICHUH TTyOWHBI TAITEIH:

TOJILIIMHA TIEPBOTO CIIOSl paBHA pa3Mepy JIEMEHTA a;

TOJIIIMHA BTOPOTO CJIOS paBHA pa3Mepy dJeMeHTa 24a;

TOJIIIIMHA TPETHETO CIIOS paBHA pa3Mepy dieMeHTa 3a.

Kak mpaBmio, ocTaibpHas YacTh KPHUBOINWIIA OJDKHA OOECIIEYMBATh YHCICHHYIO YCTOWYHBOCTH
permrarens.

CBepiicHUsI U OTBEPCTHSA, TIPEAHA3HAYCHHBIC JIJIs1 OOJCrYeHUsT KOHCTPYKIIUH, CIICIYET MOJICIHPOBATh.

[Ipumenenue momMoenelt TomycKaeTcs py COOMOACHUH TpeOOBaHUI IPUMEHIEMOTO ITPOTPaMMHOTO
obecrneueHus.
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2.2 MarepuaJ

B rnaBe 2.4 HacTosIIe yacTH HE pacCMaTPUBAIOTCS TaKKe CBOMCTBA MarepuasioB, kKak Moaysb FOHra
(E) u xoadpdumument Ilyaccona (v). ma anammza MKD st mapamerpsl MaTepuana HEOOXOIUMBL,
MOCKOJIbKY CHauaja pacCUMTHIBACTCS YIpyrue aeQopmanuu, a U3 HHUX 4Yepe3 Monyiab HOHra u
ko3¢ ¢unment Ilyaccona paccunThiBaroTCs HanpsbkeHUs. ClieyeT HCIOoNb30BaTh JOCTOBEPHBIC 3HAYCHUS
CBOWMCTB MarepuasioB, JTHUOO B3ATHIE W3 JIOKYMEHTAIlMW, JTHOO HW3MEPEHHBIE Ha TIPEICTABUTEIBHBIX
o0pasrax MarepHaios.

JIist CTalmu peKoMeHIyIoTCs cliefyromue 3Hadenns: E = 2,05x10° MIla u v = 0,3.

2.3 Kputepuu KayecTBa 3JIEMEHTHOH CETKH

Ecnu ucnonp3yemast 311eMeHTHast CETKa HE COOTBETCTBYET HM OAHOMY M3 HIKEYKa3aHHBIX KPHUTEPUEB
JUTSL onpeieNieHusT KO3 (HUIIMEHTOB KOHIICHTPAIMN HaNpsHKeHUH B UCCIeNyeMol 00MacTH, JOMKeH OBbITh
MPOBEZICH TOBTOPHBIN pacueT ¢ MCIOIh30BaHUEM OOJiee MEIKOM CEeTKH.

2.3.1 Kputepuii riiaBHbIX HanpsKeHUH

KadecTBO ceTkn HOMKHO OBITH MOATBEP)KIEHO IMOCPEICTBOM MPOBEPKU COCTABIIAIONIEH HANpsKEeHUs,
HOPMAJILHOM K TIOBEPXHOCTH Pauyca Kpas MacliTHOTO OTBepcTHs. [IpH raBHBIX HANPSKEHUSAX G, G U O3
JTIOJDKHO BBITIONHSTHCS CIIEAyIoliee TpeOoBaHue:

min(‘GlL |62‘9 |G3|)<0a03'max(‘61|a |62|a |63|)

2.3.2 Kpurepuii ocpelHEeHHOCTH / HeOCPETHEHHOCTH HANPSIKeHUH

Kpurepuii ocpeJHEHHOCTH / HEOCPEJHEHHOCTH HANpsHKEHHH OCHOBBIBACTCS HA OTCIIC)KHUBAHUH
HEOJHOPOJHOCTEH B HAIIPSHKEHHSAX, ONpPEeIseMbIX Ha dJIeMeHTax ranrtenu npu pacyere KKH:

HEOCPEIHECHHBIC Y3JI0BbIC HANPSDKEHHS, PACCUNTHIBACMbIC HA KaXIOM 3JIEMEHTE, COCJIMHEHHOM C TeM
WIN UHBIM Y3JI0M, AOJDKHBI OTJINYAThCsl MeHee ueM Ha 5 % or 100 % ocpeaHeHHOro y3710BOro HalpsKeHUsI
Ha 3TOM y3Jie B UCCIeoyeMOl 00macTH.

3. CJIVYAU HATPY3KHM U OIIEHKA YPOBHS HAIIPSIKEHUI

[pu onpenenennn KKH B3amMeH aHanmuTH4ecKOro croco0a, OmuchBaeMoro B 2.4 HacTOSILICH 4acTH,
pacyeTsl AOHKHBI ObITh BBIOIHEHBI [T HIXKECIEAYIOUIMX CIIydaeB Harpy>KeHHs.

3.1 Kpyuenue

KoncTpykumst momBepraeTcss BO3ICHCTBHIO YHCTBIM KpydeHHeM. Jlegopmarusi TOPIEBBIX II0-
BEPXHOCTEW MOJEIH TMOJaBISIeTCS.

Kpyraumii MoMeHT mnpuiaraeTcsi K HEHTpPaJbHOMY y3JIy Ha OCH KOJEHYaTOro Baja. OTOT y3el
paboTaeT Kak IMIaBHBIA y3€J ¢ LIECThIO0 CTEHECHSIMH CBOOOABI U JKECTKO COEIMHEH C OCTAJbHBIMU Y3JIaMu
TOPLIEBOM MOBEPXHOCTH.

Taxwe rpaHUYHBIE YCIOBUS W yCIOBHS HATPY>KEHHS TPUMEHUMBI KaK JUTSl PATHBIX, TaK B V-00pa3HbIX
JIBUTATENIEH.

Ha Bcex y3max Ha Kparo MaclsHOTO OTBEPCTHS IOJyUeHB! IVIaBHBIE HAINPSKEHUS, U3 KOTOPBIX B3STO
MaKCHMaJIbHOE 3Ha4eHHUe AJIS MMOCIeNyIOUIero pacyeTa KoadpuimuenTa KOHUSHTPaluy HapsHKCHUH]:

max(\61|, |02|5 ‘G3|)
Yr=

Tn
IIe HOMUHAJbHOE KPYTUIBHOE HaIpsDKEHHE Ty Ha IIATyHHOM Iuelike ompeneneHo mo 2.4.5.1
HACTOAIIEH YacTu MPH KPyTALIeM MoMeHTe T

TN T'/[/V]7
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I Haepyska:
X ' K .
(pymsiwuii momenm
z = [~ é_' [ T npunacaemcs K
: H : N YEHMPATLHOMY Y3y
Y, ] | ]
I 1 '
] A
l I " ol ;‘
|
-%‘ b | ——p— = 4 E g -_— _l -
7] >
A NT] 25 [
?‘a ' g 3 .
7 o) }
B . 1
R .
o L [ |
! | Lz l ' !
Ipanuynsie ycrosus: . I >} |
Bce cmenenu c60600vl 60 ! ] La '
6cex y3nax NoNHOCMbIO ¢ | ] 1
02paHuienvl: MHOTroTO4Ye4HOEe OrpaHHYCHHE:
ux,y,z = 0 Bce y31bl monepevHoro ceuyeHus

JKECTKO COeJUHEHBI C LIEHTPAIIb-
HBIM (IJIaBHBIM) Y3JIOM.

Puc. 3.1. I'pann4HbIe YCIOBHSA M YCIOBUS HArpyXEHHS JUIS CITydas HarpyXXEHHS KPydeHHEM

3.2 U3rud

KoHcTpykuust mogsepraercst BO3AEHCTBUIO YUCTBIM M3rnOoM. Jledopmaiius TOpUEBHIX MOBEPXHOCTEH
MOJIEJIN TIOAABISAETCSL.

W3rubaronmii MOMEHT NpHIaraeTcsi K LEHTPAJIbHOMY y3JIy Ha OCH KOJICHYaToro Baja. DTOT y3el
paboTraer KaKk TNIaBHBIA y3ell C MIECTHIO CTETIEHIMHU CBOOOABI M )KECTKO COEIMHEH C OCTANBHBIMH y3JIaMu
TOPLIEBOM NOBEPXHOCTH.

y Haepyska: Hzeubarowuii
momenm M npunacaemcs
U 1 K YeHmpanbHoMmy Y31y noo
X s }‘ | VeoM Y OMHOCUMENbHO
4 H MACAN020 OmMEepCmus
w SO / (cm. 2.4.4.2 enasor 2.4
E__| _l - 44— Hacmoswet yacmu,)
5 \
= I
B
8 =
.
|
; '
| Ls ;|
1
I'panuunvie ycrosus: Mmnozomoueunoe oepanuuenue:
Bce cmenenu c60600b1 60 Bce yanvl nonepeunoco ceuenus
6cex y3nax NOAHOCHBIO JICECMKO COCOUHEHBI C YeHm-
OZpaHuyenbvl: PATbHBIM (21AGHBIM) VITOM
ux,y,z = 0

Puc. 3.2. I'paHn4HBIE YCIOBUS U YCIOBHUS HarpyKeHHs JUIS CIIy4as BO3AEHCTBUS YHCTBIM H3THOOM
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Takue rpaHUYHBIE YCIOBUS U YCIOBHS HATPY>KEHUS TPUMEHUMBI KaK JUTsl PSAIHBIX, TaK H V-00pa3HbIX
JIBUTaTEIEH.

Ha Bcex y3j1aX Ha Kparo MacCJIsTHOIO OTBEPCTUA IMMOJYUCHBI ITIABHBIC HAIIPSXKCHUA, U3 KOTOPBIX B3ATO
MaKCUMaJIbHOE 3HaueHue Jyis nocnenyrouiero pacuera KKH:

maX(|61|7 ‘62|9 |G3|)
YB=

Oy

I7ie HOMHHAJIbHOE M3THOHOE HAIPSDKEHHE Gy Ha MIATyHHOW mieike ompeneneHo mo 2.4.4.2 rmasel 2.4
HACTOAIIEH YacTh TpH M3rudaroieM MoMeHnte M:

GN:]‘d/w/e
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3 TAPOBBIE TYPBUHBI

3.1 OBIUE MOJTOXEHUSA

3.1.1 I'naBHBIH TypO03yOUaThIi arperar JOJHKEH 00eCIIeYnBaTh peBepPC C TIOTHOTO MEPEIHET0 X0aa IpH
pacueTHOI MOITHOCTH Ha 3aTHUN XOJ M PEBEpPC B 0OpaTHOM HAIPABIICHUW C MPUMEHEHHEM KOHTpIapa.

3.1.2 Typ6oarperarsl, ipeHa3HAYECHHBIC JJIS UCIOJb30BAHUS B CYJIOBBIX CHJIOBBIX YCTAaHOBKAaX B
KaueCcTBE TJABHBIX, MOJKHBI OTBeYaTh Takxke TpeOoBanusMm 2.1 uwactu VII «Mexanunueckue
YCTaHOBKN.

Ha cynax ¢ MHOTOBaJbHBIMH YCTaHOBKAaMH IPH BHHTaX (PMKCHPOBAHHOTO IIara TypOoarperar Kaxxiaoro
Bajla JOJDKEH UMETh TypOWHY 3aTHero Xoja.

3.1.3 TypOunHBl BCIIOMOTATEIHHBEIX MEXAaHW3MOB JOJKHBI 3alyCcKaThCs 0e3 MpeIBapUTEIHLHOTO
porpesa.

3.1.4 Ha oHOBUHTOBBIX Cylax ¢ MHOTOKOPITYCHBIMH TYpPOMHAMH JOJDKHBI OBITH MPUHSTH MEPHI JIJIS
obecrieueHns 6€30MMacHOi PadOTHI IPH MEPEKPHITHH TTOIAYH IMapa K II000MY U3 KOPITycoB. JJist 3ToH 1enm
map MOXKET HEMOCPEJICTBEHHO TOAaBaThCs HAa TypOMHY HHU3KOTO JaBJICHUs, a TYpOWHBI BBICOKOTO HIIH
CpEIHEro NaBJICHUSI MOTYT HEMOCPEICTBEHHO OTBOJIUTH Map Ha KOHJEHCATOP.

[Tpu 5TOM JOKHBI MPETyCMAaTPUBAThHCS HaUIEkKAIINE YCTPOHCTBA M OpraHbl yIIpaBIeHUs i paboThI
B yKa3aHHBIX YCIOBHSX C TeM, YTOOBI JaBlieHHE M TemIleparypa mapa He IPEeBBICHIA Oe30IMacHBIX
3HAYCHUH I TYpOWHBI M KOHACHCATOPA.

Bce TpyOOmpoBObI M KIIAMaHBI 3THUX YCTPOWCTB JOJIKHBI OBITH JIGTKOJAOCTYIMHBIMH M COOTBETCT-
BYIOIIUM 00pa3oM MapKHPOBaHKL. Jl0 XOJOBBIX HCIBITAHUHN JIOJKHBI OBITH IPOM3BEACHBI IPEIBAPH-
TeJIbHBIC HCIBITAHUS OOOPYJOBaHHMS TPHU BCEX BO3MOXHBIX KOMOWHAIUSAX COCTOSHHHA yKa3aHHBIX
KIIAITaHOB ¥ TPYOOTIPOBOJIOB.

JIoIKHBI OBITEH OTIpEIeICHBI IOMyCKaeMbIe MOIITHOCTH W CKOPOCTH IIPH BEIBOIIE M3 paOOTHI 000U U3
TypOHH; COOTBETCTBYIOINas WH(OpPMAIUSA [O0JDKHA HAXOMUThCs Ha OoOpTy cynHa. JlomkHa OBITH
MPOU3BE/ICHA OIICHKA BIIMSHUS YyKa3aHHBIX BapUaHTOB pPabOThl TypOMH Ha IIEHTPOBKY BaJlOB M Ha
Harpy>eHue 3yOuaThIX mepezaad.

3.2 POTOP

3.2.1 Pacuer neraneil poTopa Ha IPOYHOCTH JOJDKEH MPOU3BOAUTHCA HA MAKCUMAIBbHYIO MOITHOCTD, a
TaKk)Ke Ha WHBIE BO3MOXKHBIE HArpy3Kd, IPHU KOTOPBIX HAIPSDKEHHSI MOTYT JOCTHUTATh MaKCHMAallbHOTO
3HAYEHHUS.

Kpome Toro, 1omkeH mpon3BOAUTHCS POBEPOYHBIN pacueT HAPSDKEHUS B POTOPE U €T0 JACTaJsIX MpU
9JacToTe BpalIeHUs, IpeBbIlIaroIieid MakcuMaibHyto Ha 20 %.

3.2.2 Kputnueckas yacToTa BpalleHHUs POTOpa MOJKHA MPEBBIIIATh PACUCTHYIO YACTOTY BpalllCHUS,
COOTBETCTBYIOLIYIO Pacue€THON MoUIHOCTH, HE MeHee yeM Ha 20 %.

CHmKeHne KPUTUYECKOW YacTOTH BPAICHHUS MOXKET OBITH JOMYIIEHO MPH YCIOBUH IPEICTaBICHUS
JIOKa3aTeIbCTB HAJICKHOCTH Pa0OThl TYpOUHBI Ha BCEX DKCILTYyaTAI[MOHHBIX PEXKUMAX.

3.2.3 Jlnsg KaXA0ro BHOBB CIIPOEKTUPOBAHHOTO OOJONATHIBAHHUS TPEOyeTcs pacdeT Ha BUOpaIHio U
MOCIIEAYIONIAst ONBITHAS MPOBEPKA €r0 BUOPAIIMOHHON XapaKTePUCTHKH.

3.2.4 KoHCTpykmus 3aMKa JIOTIAaTOK CO ChEMHOW YacThI0 IIEKHW AWCKAa M JIPyrue MOoJ00HBIC
KOHCTPYKIIMH, BBI3BIBAIOIINE 3HAYUTEIBPHOE MECTHOE OociabieHne 00oa, He JOMyCKAIOTCS.

3.2.5 Poropsl TypOuHBI B OKOHYATEIBHO COOPAHHOM BHJIC JIOJDKHBI OBITh JMHAMHYECKH YpPaBHO-
BEIICHbI Ha OaJIaHCUPOBOYHON MaIllMHE C YYBCTBUTEIBHOCTBIO, COOTBETCTBYIOIIEH pa3MepaM M Macce
poropa.
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3.3 KOPIIYC

3.3.1 B cranpHBIX JUTBIX KOpIycax TypOWH JOIYyCKaeTcsl MpHUBapKa OTACIBHBIX JIMTHIX YacTeill u
narpyOKOB JAJIsl IPUCOEANHEHUSI PECHBEPOB, TPYO U apMaryphl.

3.3.2 llapomoxBoasammii marpyOOK TypOWHBI 3agHEr0 XoJa He JOJDKeH OBITh KECTKO CBS3aH C
BHEIIHUM KOPITyCOM TYPOHHBI.

3.3.3 IlpumeneHne NpOKIAAOK MeXTy (hIaHIaMU TOPU3OHTAIBHBIX W BEPTUKAJIBHBIX Pa3beMOB
TypOMH HE JOIMyCKaeTcs; B UENsIX YIUIOTHEHUS pa3pelraercs MOKPHIBaTh IUIOCKOCTH pPa3beMOB
rpadUTOBBIMH OOMa3KaMu.

3.3.4 [InadparMel, 3aKpeIuicHHbIE B KOPILyCe TYpOWHBI, NOJKHBI MUMETh BO3MOXXHOCTH TEIJIOBOTO
paclIMpeHus B paJuajibHOM HAIlPaBICHUH B Ipeenax AOIyCTUMON PacLleHTPOBKH.

3.3.5 Pacuer nuadparMsl TOKEH IPOU3BOIUTHCS HA HATPY3KY, COOTBETCTBYIOIIYI0 MaKCHMAIbHOMY
nepemnaay AaBieHus B cTyneHn. Oaxruyeckuii mporud nuadparmsl T0MKEH ObITh MEHbINE MPOruda, mpu
KOTOPOM BO3MOJKHBI 3a/IeBaHMs 32 JUCK WM YIUIOTHEHUS auadparmsl.

3.3.6 B xopiryce TypOuHBI HU3KOTO AAaBICHUS JOJKHBI IPEAyCMaTPUBATHCS TOPJIOBUHBI sl OCMOTpPA
o6nomaTeIBaHUS TOCIEIHUX CTyMEeHel. Y TypOWMH cO BCTPOEHHBIMH KOHIEHCATOPaMHU JIOJKHBI
MpeyCMaTpUBaThC TOPIOBUHBI I OCMOTpa BEPXHHUX PsIOB TPYOOK U, IO BO3MOXHOCTH, Ul AOCTYIIa
BHYTpb KOHJEHCATOpA.

3.3.7 Koncrpykuust TypOMHBI IOJDKHA JIONYyCKaTh MOABEM KPBIMIEK IOAMIMITHUKOB 0e3 pa30opku
KOpITyca TypOMHBI ¥ KOHIIEBBIX YacTell yIJIOTHUTENbHBIX YCTPONHCTB U TPyOOIPOBOIOB.

3.4 IOAIINITHUKHU

3.4.1 Y miaBHBIX TYpOUH IOJDKHBI MPUMEHATHCSA MOMIIMIIHUKNA CKOJIBKEHUSA. B TypOMHAX, MPOEKTH-
PYEMBIX Ha OBICTPBIH MYCK M3 XOJIOIAHOTO COCTOSHUS, PEKOMEH/IYETCS IIPUMEHEHUE TOANIUITHIUKOB C CaMO-
YCTaHABIMBAOIIUMUCS BKJIA IBIIIIAMH.

3.4.2 YnopHble TOJIIMITHUKU TJIABHBIX TYpPOWH JOJDKHBI OBITh, KaK MpPaBUJIO, OJHOrpEOCHYATHIC.
[TpumeHeHHe TOANIMITHHUKOB APYTHX KOHCTPYKIMH TOIDKHO OBITH 0100peHo Peructpom.

IMoamunHuKY, HarpyKeHHbIe AaBieHrueM Oonee 2 MIla, pekoMeHyeTcst 000pyI0BaTh MOBOPOTHBIMU
000fiMaMy MIIH YCTPONCTBAMH JIJIsi aBTOMAaTHUECKOIO BhIPABHUBAHUS JaBJICHHS HA CETMEHTBI.

3.4.3 TonmuHa aHTU(GPUKIIMOHHOTO CJIOS CETMEHTOB YIIOPHOTO MOJIIMITHUKA JOJDKHA OBITh MEHbIIIE
MUHUMAaJILHOTO OCEBOTO 33a30pa B MPOTOYHON YacTU TYpOUHBI, HO HE MEHee 1 MM.

3.5 CUCTEMBI OTCOCA, YINIOTHEHUSA U ITPOAYBAHUS

3.5.1 I'maBHBIe TypOoOarperatbl JOJKHBI MMETh CHUCTEMY OTCOCa Mapa M YIJIOTHEHUS Hapy>KHBIX
YIUIOTHUTEJIBHBIX YCTPOUCTB C aBTOMaTH4E€CKUM PETYINPOBaHUEM IaBJICHUS YIUIOTHSIOIIETO Tapa.

IToMUMO aBTOMAaTHYECKOTO IOJDKHO INPENyCMaTpHUBaThCsl PYHHOE YIpaBICHHE CHCTEMOM oTcoca U
YIUIOTHEHU Iapa.

3.5.2 Kaxnas TypOMHa JODKHA UMETh CHCTEMY NpPOJYBaHHSA, 0OECHEYHBAIOIIYIO MOJHOE YyIaleHHE
KOHJIEHCaTa U3 BCEX CTYNEHeH W MONOoCTed TypOUHBI.

Cucrema npoayBaHUs I0JDKHA OBITH TaK YCTPOEHA, YTOOBI MCKII0YAIach BO3MOXKHOCTb MOCTYIIJICHUS
KOHJICHCaTa B HEPaOOTArOIIHE TypOUHEL.
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3.6 YIIPABJIEHUE, 3AIIIUTA U PETI'YINPOBAHUE

3.6.1 Kaxplif raBHbIN TypOoarperar 10bKeH HIMETh MaHEBPOBOE YCTPOICTBO, MpeIHA3HAYEHHOE IS
YIpaBIeHHUS U MaHEBPUPOBAHUS.

[IpuBoxabl ympaBieHus: MaHEBPOBBIMH KiaraHamu TypOoarperara momiHocThio 7500 kBt m Oonee
JOJDKHBI OBITh MEXaHM3MPOBAHBI; IIPU 3TOM CIedyeT MperlycMaTpuBaTh aBapuHHOE PYYHOE yIpaBlCHHE
KITaITaHaMH.

3.6.2 Bpems mnepekiaAKd OpTraHOB YIpaBJICHHS MaHEBPOBOTO YCTpoilcTBa Typboarperata wu3
TIOJIO’KEHHS TIOJTHOTO IEPEAHEro X04a CyAHa Ha MOJHBIM 3aJHUH XOI WM B 0OpaTHOM HampaBlICHHU He
JIOJIKHO MpEBBIILIAThH 15 c.

KoHCTpyKLIus MaHEBPOBOI'O YCTPONCTBA JOKHA MCKIIOYAaTh BO3MOXKHOCTH OHOBPEMEHHOH IOAAYN
napa K TypOuHe MepeHero U K TypOWHe 3aHETO XOJa.

3.6.3 ImaBHBIe W BcroMorarenbHble TYPOWUHBI TOJKHBI OBITH O0OPYAOBAHBI MPEAETbHBIMU BBIKIIO-
YaTensiMM, BO3JCHCTBYIOUIMMH Ha aBTOMAar 0e30macHOCTH (OBICTPO3ANOPHBIM KialaH), aBTOMAaTHYECKH
NPEeKpalalomMi JOCTYH Iapa B TypOMHY IpU MPEBBIIIEHUH POTOPOM YAacTOThl BpAICHMS, COOT-
BETCTBYIOIIEH MaKCUMAaJIbHON MoITHOCTH Ha 15 %.

BricTpo3anopHblil KiamaH JOMDKEH 3aKpbhIBaThCS OT AEHCTBHUS MPEAENBHOTO BBIKIIIOUATENs, HEmoc-
PEIOCT-BEHHO COEAMHEHHOTO C BaJIOM TypOWHBI. B KauecTBe MpeesbHOTO BBIKIIOYATENS] MOXKET OBITh
NPUMEHEH MacIsHbBIN BBIKIIIOYATENb, TOMYYalOUIMA UMITYJIEC OT UMIIEIUIEpa, UMEIOIIET0 HeIOCPEICTBEH-
HBIH NIPUBOJ OT BaJjla TypOUHBI.

Y MHOTOKOPITYCHBIX TypOOarperatoB IpeAeNbHBIA BBIKIIOYATENh JODKEH YCTAaHABIMBATHCS Ha Bally
KOKI0H TypOUHBI.

TypOoarperaTsl, NpeAHAa3HAYEHHBIC I HCIOJb30BAHMS B YCTAaHOBKAX, BKIIOYAIOIIUX B ceOs
PEBEPCHUBHBIN PENyKTOP, BUHT PEryIMPYeMOro Ilara Wi APYyrue yCTpoicTBa, pazolmaromue TypOuHy
OT B&JIONPOBOJA, B AOIOJHEHHE K MPEACIbHOMY BBIKIIOYATENIO ODKHBI UMETh PErYJSITOP CKOPOCTH,
OTPaHWYHMBAIOIINN YaCTOTy BpamleHHs TypOWHBI NIPpH W3MEHEHWH Harpy3KH 1O BBOnIA B JIEHCTBHE Tpe-
JIEIIBHOTO BBIKITIOYATE.

Perynsitopsl ckopocTu TypOOTreHepaTOpoB JOMKHBI 0TBe4aTh TpeboBanusim 2.11.3 — 2.11.7.

3.6.4 Y kaxnoi TypOMHBI JOJKHO HpeayCcMaTpUBaThCs YCTPOHCTBO ISt SKCTPEHHOTO MpEKpalleHHs
NOAa4Y Mapa B TypOMHY, MTHOBEHHO 3aKpbIBarollee ObICTPO3alOpHBIN KIIAlaH BO3AEHCTBHEM PYKH.

VY mmaBHOTO Typboarperarta 3TO YCTPOWCTBO JOJDKHO TPHBOAWTHCS B NEHCTBHE W3 JBYX MECT,
pacIoNoKeHHBIX HA OJHOM M3 TypOWH M B MOCTY YIpPaBJICHUS.

Y BcoMoraTenbHBIX TypOOarperaroB 3TO YCTPOMCTBO JOMDKHO HAXOAWUTHCA PSIOM C IMpeleibHBIM
BBIKJTIOUATEIIEM.

3.6.5 IlaponpoBog Mexay MaHEBPOBBIM YCTPOMCTBOM H COIUIOBOH KOPOOKOH JOIDKEH WMETh II0
BO3MOXXHOCTH MaJbIid 00BEM Ui WCKIIOYEHHs] HEAOMYCTUMOTO pa3roHa TYpOMHBI TPW aBapUitHOM
3aKpBITUH OBICTPO3ANOPHOTO KJIalaHa.

3.6.6 B TypOuHax ¢ oTOOpOM mapa Ha MarucTpasix 0TOOpa JOJKHBI yCTaHABIMBATHCS HEBO3BPATHO-
3allOpHbIE KJIamaHbl, aBTOMaTHYECKU 3aKPHIBAIOLINECS OJHOBPEMEHHO C 3aKPBITUEM OBICTPO3aropHOro
KJIaIaHa.

Ecnu oTpa®oTaHHBIM map OT BCIIOMOIATENbHBIX CHCTEM IOIBOAMTCS K TypOMHAM INIaBHBIX TypOoar-
peraroB, BIIYCK €ro JOJDKEH MPEKpaIlaTbes MPH aBapuitHOM cpalbaThbIBaHUHM OBICTPO3aIIOPHOTO KiIanaHa.

3.6.7 I'maBuble TypOoarperaTsl U TypOUHBI TypOOT€HEpaTOpOB HOJDKHBI MMETb YCTPOWCTBA,
ABTOMATHYECKH BO3ACHCTBYIOLIME Ha OBICTPO3ANOPHBIM KiamaH M HIPEeKpallalolnMe AOCTYN Iapa B
TypOWHY B CIydJasx:

.1 mayeHus naBleHUs] CMa304YHOTO Maciia B CHCTEME HM)KE YCTaHOBJIEHHOTO 3aBOJIOM-CTPOUTENEM;

.2 TIOBBIIIEHUS JABJIECHUS B KOHJIEHCATOPE CBEPX YCTAHOBIEHHOTO 3aBOJIOM-CTPOUTENEM;

.3 mpenensHOro cABHUra poTopa 000l TypOMHBI ITaBHOTO TypOoarperara.

VY mmaBHBIX TypOoarperaToB IpeKpalleHHe MoJayd mapa TypOMHaM IeperHero Xoia IpH MaJeHHH
JTABJICHUS] B CHCTEME CMa3KH He JIOJDKHO TMPETSITCTBOBATh Mofade mapa K TypOMHe 3aIHETO XO/a.
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3.6.8 Jlns 3amMTHl OT HEAOMYCTUMOIO TOBBIIIEHUS TEMIIEPaTyphl Maciia B JII00OM M3 TOAIIUITHHKOB
TIaBHOTO TypOoarperara cienyeT IpeaycMaTpuBarh aBapuiHO-TIPeAyIPeaUTEIbHYI0 CUTHAIN3AIINIO.

3.6.9 Ha BexmonHbpIx maTpyOkax BcexX TypOMH [OJDKHBI YCTaHABIMBATHCA IPENOXpAaHUTEIHHBIE
KJIallaHbl WM PaBHOILIEHHOE M yCTPOWCTBO.

BrimyckHble OTBEpCTHs MPENOXPAaHUTEIBHBIX KIIAIAHOB JOJKHBI OBITh BUAMMBIMHU H, TIPH HEOOXO-
JIUMOCTH, UMETh OTPaXKICHHSL.

3.6.10 Ha momBome mapa kK KjamaHaM MaHEBPOBOTO YCTPOMCTBA WM TOIBOIE Iapa K TypOWHe
BBICOKOTO JIaBJie-HUSl TIEpEAHEro XoAa W TypOWHe 3aJHEro XOoAa MOJDKHBI YCTaHABIHMBATHCS MapOBBIE
(GUITBTPBI HAZEKHON KOHCTPYKIIUH.

3.6.11 I'maBHbIe TypOoarperarTsl JOJKHBI 000PYAOBATHCS aBTOMAaTHYECKHM YCTPOHCTBOM MEIJIEHHOTO
npoBopaunBanus. HeoOxomumo mperycMoTpeTh OTKIIFOUEHHE aBTOMAaTHYECKOTO PEKUMa IMPOBOPAYHBAHUS
C XOZOBOTO MOCTHKA.

3.7 KOHTPOJIBHO-U3MEPHUTEJIbHBIE ITPUBOPbI

3.7.1 IlocTel ynpaBieHus TIaBHBIMU TypOoarperaraMu JOJDKHBI OBITH 000pyIOBaHBI IPUOOpPaMHA IS
M3MEPEHus:

.1 yacToThI BpalieHus Bajia TypOWHBI U BaJOMPOBOAA;

.2 JaBliCHHWS M TEMIEepaTypsl Mapa 3a MaHEBPOBBIM KIIAIAHOM, B COIUIOBBIX KOpOOKax TypOuH
MEpeHeT0 U 3aJHEr0 XOAa, B KaMepe PEryJHpOBOYHOI CTyNEHH, B MAaruCTPaisix OTOOPOB U B CHUCTEME
0TCOCa U YIUIOTHEHUH;

.3 Temmeparypsl oTpaboTaBIIero Maciia KaXKJIOro MOJIIUIMHUKA (IPUMEHEHUE JAUCTAHIIMOHHBIX
yKazaresell TeMrepaTypbl He UCKIIIOYaeT YCTAaHOBKA MECTHBIX IPUOOpOB);

.4 peXMMOB TIOATOTOBKH K IYCKY, PEBEPCOB, MOLACPKAaHUA B TOTOBHOCTH M NPUBEICHUS B COCTOSIHUE
JUINTEIILHOHN CTOSHKY;

.5 naBiieHHs Macja Ha HallOpHOM TPyOONPOBOJE 32 MACIOOXJIaIUTEIEM;

.6 Bakyyma B cootBercTBUHU C 19.4.1.2 yactu VIII «Cucremsl u TpyOOIpOBOIBD».

3.7.2 I'maBHBIe TypOoarperaTsl, KpoMe IpuOOPOB, YKazaHHBIX B 3.7.1, JOJKHBI OBITH 000PYIOBAHbI:

.1 mpubopaMu, KOHTPOTUPYIOLUIMMH MOCTYIJICHUE Maclla Ha Ka>KAbI MOAIIMITHHK;

.2 yCTPONCTBaMH Ul U3MEPEHUS] OCEBOI0 IMOJIOKEHHS POTOPa;

.3 mTaTHEIMK YCTPOHCTBaMH IS 3aMepa M3HOca OeI0ro MeTallia BKIIAAbIIEH U CETMEHTOB KaXKI0TO
OTIOPHOTO M YIOPHOTO TMOAIIUITHUKA;

.4 cko0aMu WK OPYTUMH MPHOOPAaMU ISl TPOBEPKHU MOJIOKEHHS KaKIOTO pOTOpa B BEPTUKAIBHON U
TOPU30HTANBHON MIIOCKOCTSX;

.5 npubopamu, KOHTPOJIUPYIOLIMMH AABICHUE U TEMIIEPATYPY Iapa B YCIOBUSIX aBAPUIHBIX PEKUMOB
MIPH OTKITIOYCHHUH JTIOOOTO KOPITyca TYpOUHBL.

3.7.3 BcnomorarensHble TypOOTeHepaTopbl JOIKHEI OBITh 000pYIOBaHBI MPHOOPAMH B COOTBETCTBHH
c 3.7.1.

3.7.4 TypOoarperarbl HOMKHBI OBITH 0O0OPYIOBaHBI CPEACTBAMH aBapUIHO-TIPEIYNPEIUTEIbHON
CHUTHAJIM3AlMU 110 CIECOYIOLINM IapaMeTpam:

.1 Mo maneHuo JaBIeHHs Macia B MACISHON CHCTEME;

.2 TI0 TOBBIILIEHUIO TEMIEPATypbl Macia Ha BBIXOJE M3 KaXKIOTO MOIIIMITHUKA;

.3 1o MOBBHIICHUIO JAaBJICHUS Macia Ha BXoAe B TypbOoarperar;

.4 110 NOBBILICHHUIO JABJICHUS B KOHICHCATOPE;

.5 0 oceBOMy CIBUTY POTOPOB.

.6 TI0 TIPEeBBINICHHUIO YPOBHEH BUOpPAllMU HA MOAIIUIHMUKAX (C YIETOM PEKOMEHAIM N3TOTOBUTENS).
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4 IEPEJJAYH, PASOBIIIUTEJIBHBIE U YIIPYI'UE MY®TbI

4.1 OBIME MOJTOXEHUSA

4.1.1 PeBepcuBHO-pEeIyKTOpHbIE 3yO4aThle Iepenaud, NpelHa3sHaYeHHbIC A HCIOIb30BaHUS B
TJIaBHOM TIPUBOJE, JOJDKHBI Takke oTBedaTh TpedosaHusaM 2.1 gactu VII «Mexanndeckne yCTaHOBKI.

4.1.2 Jleranmu ¢ OKPY)XHOW CKOpPOCTBIO OT 5 nmo 20 M/c JOJDKHBI TOABEPraThCsl CTaTHUECKOH, a ¢
OKpYXHO#1 ckopocThio 20 M/c M Oonee — IMHAMUYECKOH OanmaHcHpoBKe. TOYHOCTh TMHAMHYECKOM
0aaHCUPOBKH JOJDKHA ONMPEACTATHCS M0 (hopMyam:

v=24000/n ms v>300 m/c; (4.1.2-1)

v=63000/n mis v=20 m/c, (4.1.2-2)

TIe V — PacCTOSHHE MEXAY IEHTPOM TSHKECTH M T€OMETPHUECKON OCHIO BPAIICHHMS IETalld, MKM;
1 — 4acToTa BPAIICHUS, MUH ;
v — OKpY)XHas CKOPOCTb, M/C.

Jns mpoMeXXyTOUHBIX 3HAUCHHH OKPYXHOHM ckopocTH B mpenenax or 20 mo 300 m/c BennumHa v
OIIpEeaeNsieTcss HHTEPIOIALUCH.

Kectkne wacTu COEAMHHUTENBHBIX MYy(T HOJKHBI OaJaHCHPOBATHCSI COBMECTHO C IETASIMH, C
KOTOPBIMH OHH JKECTKO COETUHEHEI.

4.1.3 KoHCTpyKIMS TIaBHBIX Mepead JOJDKHA 00eCreyrBaTh JOCTYI KO BCEM MOAIINITHUKAM.

Ha xopnycax nepenad JOMKHO OBITh JOCTATOYHOE YHCIIO FOPIOBUH C JIETKOCHEMHBIMHU KPBILIKAMH IS
BO3MOXKHOCTH BHYTPEHHETO 0CMOTpA.

PacnionoxeHue ropiaoBUH JOJKHO 00eCHeYrBaTh BO3MOXKHOCTH OCMOTpa 3yObeB IO BCEil UIMHE U
MOIIAITHUKOB, HAXOAAIINXCS BHYTPH NEepeaadm.

[IpuMeHeHne HaCTOSIIETO TPEOOBAHMUS K TUIAHETAP-HBIM TepeladyaM JODKHO BBITOTHATHCS HACKOIBKO
9TO TO3BOJIAET UX KOHCTPYKIIHSL.

4.1.4 Kopmyca nepenad TOIHKHBI OBITh 00OPYIOBaHBI BEHTWIISAIIMOHHBIME yCTPOWCTBAMH.

BeHTusiunoHHBIE TPYOB! JOJDKHBI BBIBOAUTHCS HA BEPXHIOK OTKPBITYIO NMadyOy WM B MeECTa, U3
KOTOPBIX OOecIieueHa BBITSKKA.

KoHIBI BEHTHIAIMOHHBIX TpyO HOMKHBI OBITH OOOPYAOBaHBI IJIaMENpephbIBAIOIIEH apMaTypoll u
YCTPOEHBI TaK, YTOObI MCKIIIOUAIach BO3MOKHOCTbH ITONAJaHMsI BOJIbI BHYTPh Iepeiayn.

4.1.5 Ecnu mmaBHBIN YIIOPHBIM MOJIIMIHKK MOMEIIEH B KOpPITyce Mepeaaun, HWKHAS 9acTh KOopIyca
JOJKHA UMETh HaJJIe)Kallie NOAKPEIUICHHUS.

4.2 3YBYATBIE ITIEPEJAYN

4.2.1 O6uiue TpeGoBaHuUA.

4.2.1.1 TpeboBaHus HACTOSAIIEH TIIaBBI PACTIPOCTPAHSIIOTCS Ha Mepeaadd 3yOdaTsie MUITHHAPUICCKUC
3BOJIbBCHTHBIC C BHCIIHMM U BHYTPCHHUM 3alCTIJICHUEM, C IIPSAMBIM, KOCBIM WJIM IIEBPOHHLIM PACIIOJIOKE-
HUEM 3yObeB W KOHWYECKHE C IMPSIMBIMHU, TAHTCHI[MAILHBIMA U KPYTOBBIMHU 3yObsMH, paboTarolue co
CMa3KOW U TpenHa3HauYeHHbIE TSl NCIIOJIh30BAHMS HA CyNaxX Pa3IMYHBIX THIIOB B COCTaBe:

TJIAaBHBIX DHEPTETHYCCKUX YCTAHOBOK (TJIaBHBIC 3yOUaThie Iepemaadn);

BCIIOMOTAaTEIIbHBIX MEXaHU3MOB (BCIIOMOTAaTENIbHEIC 3yOUaThie MEepeIadn).

OTHM TpC6OBaHI/I$1M JOJI2KHBI OTBE€UATh 3y6‘IaTBIC nepeaayun C¢ napajjyieibHbIMH U MCPECCKAOIINMUCA
OCSIMH PEIYKTOPOB W MYJBTHILUIMKATOPOB TNepeOOpHOTro (WM PSIHOTO) W IIAHETApPHOTO THIIOB,
WCTOJB3YEMBIX B PA3JIMYHBIX BapHaHTaX KOMIIOHOBOK OJHO- M MHOTOMAIIMHHBIX arperatoB ¢ IJOOBIM
BUIOM JBUTATECIA, 4 TAKXKE B IIPUBOAAX CyOOBBIX BCIIOMOT'aTCJIBHBIX MCXaHU3MOB.
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O0beM TpeOOBaHMH K KOHCTPYKIIMM TJIABHBIX 3yOYaThIX Tepefad C INepelaBaeMOil MaKCHMalbHOH
JUTATETEHON MOMIHOCTRIO MeHee 220 kBT u BcrmoMorarenbHbBIX 3yOUaThIX Iepeaad ¢ rmepeaaBacMoil MOTII-
HOCThIO MeHee 110 kBT Moxer ObITh YMEHBIIEH MO COTIIACOBaHUIO C Peructpom.

4.2.1.2 IInanerapHble iepeayy JODKHBI HIMETh YpaBHUTEIBHBIE yCTpoiicTBa. B nmepenauax ¢ unciom
caTeJuIMTOB OoJiblie Tpex 000 BeHIa SMHULUKIA JOJDKEH BBHIMOMHATHCS MONATIMBBIM B paavdalbHOM
HaIpaBJICHUU.

4.2.2 3y0uarnlie KoJieca.

4.2.2.1 HlecTepHn MIaBHBIX 3y04aThIX IepeAad CIEeAyeT H3TOTOBIATH M3 JICTHPOBAHHOW CTalN C
BpEeMEHHEIM compotuBieHueM oT 620 Mlla u Bbemme. Jlims BcrmoMmoraTenbHBIX 3yO9aThIX Mepemad
JOMYCTUMO TNpPUMEHEHHE KOHCTPYKIHMOHHBIX cTalled ¢ Oonee HHU3KHMU (PHU3UKO-MEXaHUYECKUMHU
XapaKTePUCTHKAMH, a TaKXKe YyTYHOB, OPOH3 U HEMETAIIMYECKUX MaTepUaIOB.

4.2.2.2 TBepaocTh MaTepuana 3yObeB IIECTCPHH JODKHA OBITH BBIINIC TBEPAOCTH MaTepHalia 3yOheB
KoJieca HEe MeHee, 4yeM Ha 15 %. Dto TpeOoBaHME HE pacHpOCTpaHAETCS Ha IEepeladd ¢ yIpodHEeHHON
MOBEPXHOCTBIO 3yOuarhix KoJiec (IIeMEHTaIMsl, a30THPOBaHKEe, TIOBEPXHOCTHAS 3aKalKa  T. I1.).

4.2.2.3 Pagnyc KpUBU3HBI TIEPEXOTHON KPUBOH 3yObheB JOKEH ObITh He MeHee 0,3m1,,.

4.2.2.4 TlpouHoCcTh 3yOhEB W IOPYTHX JIEMEHTOB INECTEPEH W KOJIEC MOJDKHA OBITH ITOATBEPIKICHA
pacueroMm. [IpoBepodnHbIe pacueThl 3yObEB KOJEC IO OCHOBHBIM KPHTEPHUSAM paboTocmocoOHOCTH (Ha
KOHTaKTHYI0 BBIHOCJIHMBOCTH ITOBEPXHOCTHOTO CJIOSl M Ha BBIHOCIHMBOCTH NPH H3THO€) U Ha TIIyOHHHYIO
MPOYHOCTH (AJIS1 KPYITHOMOAYJABHBIX KOJIEC C XMMHUKO-TEPMUYECKOH 00paboTKO) TOIKHBI 6a3UpOBaThCs
Ha TpeOOBaHUSIX HACTOAIIETO pa3fena. B OTAeNbHBIX CiydasX NMPU BBICOKHX HArpy3KaxX U CKOPOCTSIX
MOXKeT OBITh 3aTpe0oBaH pacdeT 3yObeB Ha 3acIaHue.

Just mepeaad OOJNBINION MOIIHOCTH, Tiepe/iad, UMEIONINX OKPYKHbIE CKOPOCTH 3y04aThiX Kosiec Oonee
30 M/c, taneTapHbix nepenad [ T3A u nepenad co CIOKHBIMH KHHEMATHUYECKHUMU CXEMaMH JIOITYCKaeTCsI
M0 COIVIACOBAHUIO C PermcTpoM MCHoNb30BaHUE CHENHUANTN3UPOBAHHBIX METOIUK pacyera.

B 0co0bIx citydasix reoMeTpud, KOMIIOHOBKH M HM3TOTOBJICHUS 3yOuaThIX mepefad OTCTYIUICHUS OT
KpUTEpHUEB pabOTOCIIOCOOHOCTH, PACCUUTAHHBIX MO POpMysaM, IPUBEIEHHBIM B HACTOSINEH TlIaBe, MOTYT
OBITH JOMyNICHBl PErucTpoM TpH YCIOBHHM MpeACTaBICHUS OOOCHOBBIBAIOIUX PACUYCTOB WU
OKCIIEPUMEHTAIBHBIX JAHHBIX.

4.2.2.5 Texuuyeckass IOKyMEHTauusi Mo 3yOuaTblM mepedavyaMm, INpencrapisieMas Peructpy mms
0NT0OpEeHus, TOJHKHA COAEPIKATh CIENYIOIINE TaHHbIE:

BUJI TI€peNlady, TUT JIBUTATENS U MY(THI;

@, — YUCIIO 3aLEIJIEHUN B CTYIECHH,

PEXUM Harpy>KeHHS;

T} — BpamarOIUi MOMEHT, MEpPENaBacMblii KAXKJIOW INECTEPHEW INPU MAKCUMAIbHOWU JUIMTEIILHO
nercTByromel Harpyske, H-m. Jlms 3yOdaTeix mepemay, MpH OSKCIUIyaTalldd KOTOPBIX BO3MOXHO
BO3/ICHCTBUE KPATKOBPEMEHHBIX MaKCHUMAaIbHBIX HArpy30K 7)n.x > K47 ¢ YUCIIOM IMKIIOB IE€peMeH
HanpsokeHuit He Gomee 10° 3a MOMHBINA CPOK CITyKOBI, JOMONHUTENBHO YKAa3bIBACTCS MAKCHMAIbHBI
BpAaILAIOIINI MOMEHT, HepelaBaeMblil KaxJ0M 1IeCTepHEN NMpU MaKCUMaJIbHON HAarpy3ke, 1imax, H'M;

1| — YACTOTY BPAIICHUS MIECTEPHH, MUH ';

m,, — HOPMAIIbHBIA MOJYIIb, MM;

Z1 1 Z, — 4ucio 3yObeB MIECTEPHH U KOJeca;

b1 u b, — mupHuHYy 3y04aToro BEHIlA IIECTEPHHU U KOJIeca, MM;

b,, — pabouyio WMpPUHY 3y0YaTOro BEHIIA, MM;

h} — k03 HUIMEHT BBICOTHI TOJOBKH 3y0a;

c* — KO3 PUIMEHT PaUATBEHOTO 3a30Da;

B — yron HakioHa JUHHMU 3y0a Ha JACIUTEIBHOM LHUIMHIPE, TPa;

0L, — YTOJI MPOoQHIIsT HCXOAHOTO KOHTYypa, Tpa;

X1 M X — KO3(QQHUIMEHTH CMELICHUS LIECTEPHU U KOJIeca,

(O — CTeneHb TOYHOCTH TIepe/Iadn;

Jy — momyck Ha MOrpemHocTh npoduis 3yda 1o AeHCTBYIONMM CTaHAApPTaM, MKM;

Jpp — BEpXHee NpejieNIbHOE OTKJIOHEHHE Il1ara 3allelIeH s Mo AeHCTBYIOMUM CTaHIapTaM, MKM;
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Fg — nomyck Ha HanpaBiieHHE 3y0a 0 JCHCTBYIOIIMM CTaHAApTaM, MKM;

Pu0 — PaAMyC 3aKpYIJIEHUS BEpPIIMHBI 3y0a MHCTPYMEHTA, MM;

hj. — BBICOTY MPOTyOEpaHIia, MM;

oy — yron npoduis npoTyOepaHiia, rpa;

d,o — nuameTp BepLIMH 3yObeB N0J0sKa Uil Hape3aHUs KOJieC ¢ BHYTPEHHUM 3alleINICHHEM, MM;

Zy — 4uCIo 3yObeB JION0sIKa;

Xo — KO3 OUITUEHT CMEIIeHNs J0I0sKa;

MaTepHaisl 3yOdaThIX BEHIIOB HMIECTEPHH U KOJeca;

Op| M Op, — BPEMEHHOE CONPOTHUBIICHHE MaTepuala Cep/IeBUHBI 3y0a mecTepHu H Koseca, MIla;

O] M OT2 — TpeJies TEKYUeCT! TIpU pacTshKeHUH MaTepralia CepALEBHHBI 3y0a ImecTepHr 1 Koieca, Ml]a;

E| n E;, — Moaynu ynpyroctu MarepuanoB 3yObeB IecTepHHU u koneca, Mlla;

V| 1 v, — ko3¢ ¢umnments! [lyaccorna marepuanoB 3yObeB MIECTEPHU M KOJIECA;

BUJ] TEPMHYECKON M XUMHKO-TEPMHUYECKONH 00pabOTKM 3yOheB IMIECTEPHHU U KOJeca;

R, n R, — mapameTpsl LIEpPOXOBAaTOCTH pabouell MOBEPXHOCTH U BBIKPYKKH 3yObEB IIECTEPHU U
KOJIeCa, MKM;

HV n HV, — tBepnoctu o Bukkepcy pabodnx MOBEpXHOCTEH 3yObeB IIECTEPHU M KOJjeca;

HB| n HB, — tBepnoctu no bpuremto pabounx moBepxHOCTeH 3yOheB MECTEPHU U KOJECca,

HBc, u HBc, — TtBepaocTH 1o bpuHEm o cepIiieBUHEI 3yOheB MIECTEPHU U KOJECa;

hy v hyy — TONIIMHY YIIPOYHEHHOTO CIIOS 10 UCXOTHON CTPYKTYPHI (CepAeBHHBI) 3yObeB IECTEPHHU U
KoJIeca, MM;

Vo B V5o — KHHEMATHUYECKYIO BS3KOCTh Macna mpu 40 mmm 50 °C, mm?/c.

Kpome ykazaHHBIX OOHIMX MapaMeTpOB HCXOAHBIE IaHHBIE JUISI KOHHYECKHX TMepenad JOJDKHBI
CoJIepXKaTh:

oceByro (opmy 3y0a;

01(8,1), 02(8,,2) — YIVIBI ACTUTENBHBIX (HAYANBHBIX) KOHYCOB, TPaj;

My, — BHEIIHUM OKPYKHOM MOJYJIb, MM;

R,,. — BHEIIHEe KOHYCHOE PAaCCTOSHUE, MM;

B,;, — cpenHMH yron HakJIOHA JIMHHH 3y0a, Tpaj.

4.2.2.6 HomunanbHas Harpyska 3youartoit nepenaun F,, H, onpenensercst 3aBUCHMOCTBIO

_ 20007,

Fl d](lp

MakCHUMallbHas Harpyska 3youaroil nepefauut Fi .., H, onpenensercs 3aBUCHMOCTBIO

P =200 man,
rae Juisl MWIMHAPUYECKUX TIepeaay
dy=Zm,, m,=m,/cosP; (4.2.2.6-1)
Il KOHUYECKUX TIepenayd
dy=d1=m,.Z,(1-0,5b1/R,,.). (4.2.2.6-2)

4.2.2.7 3y0Ouarple nepenayd JODKHBI YAOBIECTBOPATH YCIOBHSAM:
KOHTAKTHOW BBIHOCIMBOCTH Pa0OYMX MOBEPXHOCTEH 3yObeB

CH < cpr
1 BBIHOCJIMBOCTH 3y6BeB pu n3rude

OF< Opp,

e oy u o — cm. 4.2.2.7.1, 4.2.2.7.3;
Opp U Opp — cM. 4.2.2.72,4.22.74.
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Jist KoHMYecKuX 3y04aThIX Mepeaad pacueTHble HAIPSLKEHHUs ONPenesIsiioTes o GpopMyiiaM NpUMEHH-
TEJIBHO K JKBUBAJCHTHBIM LMIMHIAPUYECKUM KOJIecaM, MapaMeTpbl KOTOPBIX Ul CPEIHEro TOPLIOBOIO

CEUYEHHNsI KOHMYECKUX Kojec maHbl B 4.2.2.7.6.

I[HH nepeaay, nmoABCprarouuxcsa MMKOBbIM HArpys3kam, HOJIKHBI BBIMIOJHATHECA YyCJIOBUA!

CTaTUYECKOH MPOYHOCTH PabOvYMX MOBEPXHOCTEH 3yObeB
G Hmax < O HPmax>
M CTaTHYECKOW MPOYHOCTH 3yOheB HA M3THO

G Fmax < G FPmax»

THE Ofmax ¥ Ormax — cM. 4.2.2.7.1, 4.2.2.7.3;
O Pmax ¥ OFpmax — CM. 4.2.2.7.2,42.2.7.4.

4.2.2.7.1 PacueTHble 3HaUCHUS KOHTAKTHBIX HampspkeHui, Mlla, mis 3yObeB IecTepHH W Kojieca

OTIPENIENIOTCS IO (hopMyJie
CH= GH()\/ KAKYKVKHBKHOU

rae oo — oM. 4.2.2.7.1.1;
Ky—cm 422.7.1.7,
K, —cm. 4.2.2.7.1.8;
K, —cm. 4.2.2.7.1.9;
Kppg —cm. 4.2.2.7.1.10;
Kyy —cem. 422.7.1.11.

(4.2.2.7.1)

PacuerHpie 3HaYeHHS MaKCHMAJIBHBIX KOHTAKTHBIX HampspkeHuil, Mlla, mist 3yOpeB mectepHH U

KoJIeca OIPENIeNIIOTCS 1Mo popmyrie

O Hmax = cYHOmax\/IC/KVHBI(HW

CrOmax — M. 4.2.2.7.1.1.

4.2.2.7.1.1 KoHTakTHOE HaAmpsHKEHHWE IPH HOMHUHAIBHOW HArpy3ke s 3yObeB IIEeCTEPHHU

BBIYHCIISICTCS TI0 (popmyrie

wrutl
S Ho, :ZKZBZHZEZEZB dﬁt i

JUIsL SY6B€B KoOJIECa

Zp

GHOZ = ZB GH()la

i (§]
) — 21
w; by

T=1 — 11 TUIMHAPUYECKUX TIepeaad;
1=0,85 — 1711 KOHUYECKUX Tepeaay;
u=Z,/Z, — mnepenaro4Hoe 4UCIIO;
Z,Zyub,—cMm 422.5;

F,ud — cm. 42.2.6;

Zp(Zp) —cm. 4.2.2.7.1.2;

Zy—cm 42.2.7.1.3;

Zr—cm. 422714,

Z.— cm. 4.22.7.1.5;

Zg — cm. 4.2.2.7.1.6;

Zg=1 — nas uMIMHAPUYECKUX Mepenay;
Zk = 0,85 — a1 KOHMUECKUX Iepenay.

(4.2.2.7.1.1)

B dopmyne (4.2.2.7.1.1) u ganee BepXHUIN 3HAK « + » — JJIsl BHEIITHETO 3aLCTUICHUS, HIDKHUN « —» —

JUIsl BHYTPEHHETO.

MakcumasnbHble KOHTAKTHBIE HAIIpsKECHUA IPpH T Imaxs MHa, JJIsL 3Y6L€B MMECTCPHU BBIYUCIIAIOTCA 10

dopmyre
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O HOmax1 = ZKZBZHZEZsZB dllj 1%,
IUIs 3yOBEB KoJieca
Zp
CHOmax2 ™ Zs G HOmax1,

IJie 3HAYSHHS BXOMAIINX TapaMeTpPOB JOJDKHBI onpenensatbes npu F,= Fi.«, K4=1,0 u K,=1,0.

4.2.2.7.1.2 Kosbounuentsl Zg (Zp) ciyxar I mepecuyera KOHTAKTHBIX HANPSHKEHUH B IOJIIOCE
3aleTUICHAsT Ha KOHTAKTHBIE HAIMpPSDKEHUS BO BHYTPEHHEW TOYKE 30HBI OJHOIAPHOTO 3alleTUICHUS
IIecTepHH (Kojeca) M ONPEAETIIIOTCS CIeAYIOIUM 00pa3oM:

JUISL IpSIMO3YOBIX Tiepenad

Zs=M, = tg oy

VW 1=y - 176,11

rae €, — 1o ¢opmyne (4.2.2.7.1.2-11);
ecimu Zp<1, T0 cienyer npuHUMAaTh Z=1;

Zp=M,= tg oy ,

VIV 1= 2L () 1 - - 12

ecin Zp <1, To cnenyer npuHumatrh Zp=1;

A7 KOCO3yOBbIX Tepenay npu £g=> 1
Zg=Zp=1,
B cirydae eg< 1

Zp=Mi—gg(M;—1)=1;

Zp=My—eg(My—1)21,
e gg — no popmyine (4.2.2.7.1.2-12).

Vron 3alCIVICHHUA B TOPLOBOM CCYCHUMU 0Oy, ONPCACTIACTCA 3aBUCUMOCTBIO

. . 2(x2+x)tg o
1nvoc,”,:1nvoc,+7( 21 X1)tg .,

Zr+ 7,
e invo=tgo—o;
o, =arctg (tg o,/cos B). (4.2.2.7.1.2-1)
JuameTps! BepIInH 3yObeB IIECTEPHU M Kojeca:
Il Iepe€aady BHC I HC T O 3alCIIJICHUA
dg =dy +2(h,+ x1 — Ay)m,, (4.2.2.7.1.2-2)
Ao =d>+2(I,+ xo— Ay)m,; (4.2.2.7.1.2-3)
JJIA nepe;latl BHYT p €CHHCT O 3alCIIJICHUS
dy = dy +2(hy,+ x1 + Ay — Ayeo)m,, (4.2.2.7.1.2-4)
dp=d>—2(hy— %+ Ay —ko)m,. (4.2.2.7.1.2-5)

3neck dy — no dopmyne (4.2.2.6-1) u
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dy=Zom,, (4.2.2.7.1.2-6)
rae m, — no dopmyne (4.2.2.6-1);
KO GUITNEHTHI YPABHUTEIHFHOTO CMEIIICHUS

Ay=x,+tx1—y
U BOCIPUHUMACMOTO CMEIICHUS

y = (aw - a)/mn:
TJe a,~ acos o,/CoS d,, (4.2.2.7.1.2-7)
a= 0,5(22 i Zl)m,;

KO3 UIINEHTHI YPABHUTEIHLHOTO CMEIIICHUS
Ayor=X2—Xo— Vo2
1 BOCIIPHMHHUMACMOI'0 CMCIICHUA
02 = (Aywo2— do2) [y,
CTAHOYHOI'O 3alCIIJICHUA I[OJI6$IK3 C KOJIECOM,
TI€ @02 = Ao COS 0/ COS 02, (4.2.2.7.1.2-8)

a02=0,5(Z2— Zo)m,,

. o 2= X) e,
nvo,p=mve,+——————— ;
Zy—Zy

k=0 mpu x,>2 u k»=0,25—0,125x, pu x, <2.

OcHOBHEBIE JAUaMCTPbI MICCTCPHU U KOJIECA

dyy=d; cosay; (4.2.2.7.1.2-9)
dpy=d>cos a,. (4.2.2.7.1.2-10)

KO:)(I)(bI/IHI/ICHTBI TOPLOBOI'0 ICPCKPBITUA
— 075\/611211 - d%l t 095\/‘1{212 - d%Z t a, sin %gw
Tt COS Ay

(42.2.7.1.2-11)

U OCEBOI0 MEPEKPHITUS
_b,sinf

nm,

(4.2.2.7.1.2-12)

4.2.2.7.1.3 KoaddunueHT, yunThBaromuil GopMy CONpsHKEHHBIX MMOBEPXHOCTEH 3yObeB, OIpere-

SIETCSL 3aBUCHMOCTBIO
_ 2 cos Py
ZH - 2 s
c0S20, tg sy

B, = arcsin (sin  cos o).

I7ie OCHOBHOM yTOJI HaKJIOHA JINHUM 3y0a

4.2.2.7.1.4 Pazmepubrii k03()(PHUIIMEHT, YIUTHIBAIOMINK MEXaHHYECKHE CBOWCTBA MaTepHalioB 3yOheB
IIECTEPHHU U Kojeca, B 00IIeM Cllydae paBeH

N
VAR
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Jnst cranbHBIX 3yOuarsix xonec (£ = E,=2,06° 10° MIa, v, =v,= 0,3)
Z;=189,8 MITa"’.
4.2.2.7.1.5 KosdhunueHT, yunThBalOmni CyMMapHYIO JJTUHY KOHTaKTHBIX JIMHUH, ONPEAeseTcs 1o

dopmymam:
O IpsIMO3yO0BIX mepenad

_ [4—%y,

z.=y/ 3 (4.2.2.7.1.5-1)
A4 KOCOo3yOBIX mepenad mpu g < 1
— 4_Soc %

z,=y/ T—e) (4.2.2.7.1.5-2)
npu g 1
_ /1

zsf\/ga . (4.2.2.7.1.5-3)

4.2.2.7.1.6 KoopuuueHT, yInTHIBAIOLIMHA BIUSHUE YITIa HAKJIOHA JTHHUH 3y0a:
JUIS TAJIMHAPUYECKUX Tepead:
1
Zy=n) == :
b cosp”’

JUIsl KOHUYECKUX Tepeay:
Zg=/cos B,

4.2.2.7.1.7 Kosdpodumment K, yIuTHBAIONNI BHEIIHIOIO AUHAMUYECKYIO Harpys3Ky, pH OTCYTCTBUU
CIEIMATBHBIX METOAMK €ro ONpeAeieHHus NpuHuMaercs mo Tadi. 4.2.2.7.1.7.

Tabnuna 42.2.7.1.7

Bun JlBurarenn Tun my¢Ts! K4 K max
nepeaadn Ha BXOJHOM Baly
I'naBHas DJIeKTpOABUTATENb JTo6as 1 1,1
3yOuarast TypOuna Jlrobast 1 1,1
JBC T'uppaBnuyeckas Wi SKBUBAJCHTHAs 1 1,1
BricokosnactuuHas 1,3 1,4
(Ynpyras)
Jlpyrux tunos 1,5 1,6
BcnomorarenbHas | DIeKTpoBUraTenb JTroGas 1 1,1
3yOuarast TypOuna Jlrobast 1 1,1
JBC T'uppaBnnueckas 1 1,1
WJIN 3KBUBAJICHTHAs
Beicokoanactrunast 1,2 1,3
(Ynpyras)
JIpyrux TUIOB 1,4 1,5

s cymoB, MMeErOIMX JenoBble ycuieHHs, koddduiment K, Ans TIaBHBIX 3yO4aThIX Iepenad
omnpexaensercs kak npoussenacuue K K, rae K; — mo tadmn. 4.2.3.2.

Bennunna MakcuManbHON HArpy3KU 1.y JOJDKHA OTPEACTATHCS OIHUM U3 CICIYIONINX CIIOCOOOB:

OKCIICPUMCHTAJIBHO,

TUHAMHYECKUM PAcYeTOM C YUETOM YIPYTUX H IeMI(UPYIOIINX XapaKTePUCTUK PIEMEHTOB CUCTEMBI
1o corsiacoBaHuto ¢ Perucrpom;
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M0 TEXHUYECKOW MOKyMEHTAlMM WIM pPE3ylbTaTaM MCIBITAaHUM yCTPOMCTB, OTpaHUYMBAIOIINX
MPEENbHYI0 BEIUYHNHY MEPENaBacMOro MOMEHTA.

IIpu OTCYTCTBHM MEPEYHCICHHBIX HAHHBIX 1|max HOIYCKAE€TCA OIMPENeIsITh C MOMOIIBI0 KO3(-
¢unreHTa MaKCUMalbHON HArpy3ku K; max 10 GoOpMysie

Tl max Kst max Tl max eff »

t71€ Timax eff — MAKCUMaIbHbIN 3 (HEKTUBHBINA MOMEHT, TIOIBOJMMBIH K Iepeiaye CO CTOPOHBI JBUTATENs UM UCIIONHUTEILHOTO
opraHa (HanmpuMep, MaKCHMaJIbHBIH pa3BUBAEMbIil IPUBOAOM MOMEHT HJIM MOMEHT Ha Baly Opailmmis);
K, max — X032 HUIHEHT MaKCHMaNBHOH HAarpy3Kd, IpUHAMAaeMbId 1Mo Tadu. 4.2.2.7.1.7.

4.2.2.7.1.8 Kosppuuent K, yduTbIBaloOmMi HEPAaBHOMEPHOCTh PACIpENENEHUs HArpy3KH MExIy
napajieJIbHBIMUA [TOTOKaMH JJIsl MHOTOMAIIMHHBIX MPUBOJOB U PEAYKTOPOB C Pa3lelIeCHUEM MOLIHOCTH,
paseH 1,15. Jlna meBponnbIX nepenad MomHblx ['T3A kosdduument K, crexyer Ha3Ha4yaTh C y4eTOM
HEPaBHOMEPHOCTU PacHpesIeNIEHHsl Harpy3Ku MexXly NoilylieBpoHaMu. B octaneHeix ciydasx K, = 1.

4.2.2.7.1.9 3navenust xodpduuuenra K,, yUYUTHIBAIOMIETO BHYTPEHHIOK JWHAMHYECKYIO Harpy3Ky,
OTIPEIENSIOTCS CIENYIOUIMM 00pa3oM:

.1 U1 IpAMO3yOkIX mepenad u KoCo3yObIxX nepenad ¢ KodQp(GUIMEHTOM 0CEBOTO MEPEKPHITHS £p=> 1:

KV=1+(% +Ko) fo KsnJiH(1 1),
Ecmu K,4F/b <100 H/mM, cienyer npunuMars 3Hadenue 100 H/mm.
Uucnennble 3Ha4eHUs kodduuenta K, onpenensrorcs no Tabm. 4.2.2.7.1.9-1.

Tabnuna 4.2.2.7.1.9-1
3Havyenus: kodpduuuenta K; nis pacdyera kodppunuenra K,

CTerneHb TOYHOCTH K,
CornacHo ['OCT 1643-81 (crangapt MCO 1328)
3 4 5 6 7 8
Ipsimo3y0as mepenaqa 2,1 3,9 7,5 14,9 26,8 39,1
Kocozybas nepenaya 1,9 3,5 6,7 13,3 23,9 34,8

Jns Bcex creneHel TOYHOCTH 3HadeHus ko3 duimenta K, onpeaessitorcs caeqyomuM oopa3om:
U IpsiMo3yObIx mrepenad K, = 0,0193;

IU1st Koco3yorix mepenad K, = 0,0087.

3HaueHus kodpduuuenta K3 onpenensoTcs CIeAYIOImUM 00pa3oM:

K3=2,0 mpn Yok Ju?/(1+7) <0,2;

100
K;=2,071—0,357 ﬁ)lo Ju?/(1+u%) npn YZT'O P (1+u7)>0,2;

.2 171 Koco3yOBIX mepenad ¢ Kod()(QUIHMEHTOM OCEBOro MEpeKphITUs £p < 1 3HaueHHME KOd(PUIMEH-
Ta K, ompenensercs MyTeM IHHEHHONW HWHTEPHOJSIUN 3HAYCHUM, OMPENENCHHBIX JUIs MPSIMO3YObIX
nepenad (K,.) 1 koco3yObIx mepenad (K,):

K=K,y —ep(K\u—Kiyp) , (4.2.2.7.1.9.2)

rae K, — 3HaueHue K, Jisi mpssMo3yObIX Kosiec B cooTBeTcTBUH ¢ 4.2.2.7.1.9.1;
K,p — 3nauenune K, juis K0co3yObIx Kosec B cooTBeTcTBUM ¢ 4.2.2.7.1.9.1.

JlaHHBIM METOM MOXET OBITh MPUMEHEH TOJBKO MPU BHITIOTHEHUH CIEAYIONUX YCIOBUI:
nepeayu, padoTaroMe B TOPE30HAHCHON 30HE, & HIMEHHO:

vz, 201 12y .
m\/u /(1+u”)<10 Mm/c;

npsiMo3yosie niepeaaun (B =0°) u koco3yosie nepemaun (P <30°);
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mMEeCTCPpHU C OTHOCUTCIIBHO HU3KUM YUCIIOM BY6L€B 1 < 50,
KoJi€Ca CITIOIIHBIC WU C TOJICTBIM O6OI[OM, a TaKXE IJId BCE THUIIBI II€pEAAY, €CIIN

YZT'O JPl(1+u%) < 3 mle

(B T.u. Ju1s KOCO3yObIX Tepenay, rae > 30°).
Kosddunuent K, , yauThIBAIOMIUH TUHAMUYECKYIO HAIPY3KY, BOSHUKAOIIYIO B 3allCIUICHUH, B CIIy4ae,
KOTJ/Ia YacTOTa BparieHus mectepHu Ooinbiie yeM 0,857, Beraucsercs mo tadim. 4.2.2.7.1.9-2.

Taonuma 4.2.2.7.1.9-2

ITapametp Ob6o3HauecHIE Merton
oTpe/ieIeHus
1. Pe3onaHcHas dYacTOTa BpalleHHs IIECTEPHHU ng; 30/10° o
o -1 B N
[VIABHBII PE30HAHC), MUH ng;= =
( p )’ £l TEZ] \/mred
.1 cpennsis ynenbHas TOPLOBas JKECTKOCTH 3yObeB C, no dopmyne (4.2.2.7.1.10-2)
mapel 3y64yaTeix Koiec, H/(Mm-Mxm)
.2 ynenbHasi HOpMaJbHasl )KECTKOCTh Iapbl 3yObes, C’ C’'=C,/(0,75¢,+0,25)
H/(Mm-MEM)
.3 mpuBemeHHAs Macca, Kr/MM Myeq 0, 0,
3 2
_ (dp1/2)*(dp2/2)” 1
ed— n  a L’
T, 0 b,
(dn/2)*  (d)a/2)
rae 0; u 0, — MOMEHTBI MHEPLMH MacC OTHOCHTEIBHO OCH
BAICHHS LICCTEPHH M Kojeca, KhMM2. JUisi NMpHOIHKEHHBIX
pacyeToB MPHUBEICHHYIO MAaCCy MOXKHO OIPEACIATH MO (opmyie
2
— 1a6_d3
Myeq= 3251073257 -
IIpu mpucoenWHEHHWH K IIeCTepHe M00aBOYHON Macchl ¢
MOMEHTOM HHEpIHH B ) pa3 Ooiblle, YeM y IIEeCTEpHH,
_ 106 & (1+y
Moy =32510 lﬁﬂ(—ﬂﬁ
2. OTHOLIEHHE K 30HE [NIABHOTO Pe30HaHCca ny/ng B 3aBHCHMOCTH OT OTHOLICHHS 71 /7| BBIICISIIOTCS 4 30HBI, @ HMECHHO:
a) n;/ng;<0,85 — nope3oHaHCHas, ompeaeiseMas B
cooTBeTcTBHH ¢ 4.2.2.7.1.9;
6) 0,85<n;/ng;<1,15 — pesonancuas, omnpejaeiseMas B
COOTBETCTBHUU C I1.3 TaOIHUIBL;
6) 1,15<m;/ng;<1,5 — mnpoMmexyTodnas, ompeneisemMas B
COOTBETCTBHH C M. 5 TaOIHIIBL;
2) ny/ng;=1,5 — 3akpuTHueckas, omepeaensiemMas B
COOTBETCTBHH C II. 4 TaOIMIEL
3. Ko>ddumueHt, yduTHBAIONIMN IUHAMHYIECKYIO K, Io dbopmymne
HArpy3Ky, BO3HHUKAIOIIYIO B 3aLCIUICHHA B PE30HAH-
CHOI1 30HE K,=1+C,;B,+ Cy:Bi+C,yBy,
rne C,;, C,» u C,, onpexensitorest o tabum. 4.2.2.7.1.9-3
.1 ko3 duIHeHT, yINTHIBAIOMIHI OTPEITHOCTD II1ara B, ITo dopmymne
3alleIIeHns], TpUpaboTKy ¥ HATPYKEHHOCTH MepeIadn B C'(fp» —,Vu),
P(Fi/b)K4K,
Tae f,; — TOTPENIHOCTD 1Iara 3alericHus (ecii OHA He 3a/laHa,
TO NPUHUMAETCS JOMYCKAEMOE 3HAYCHHUE fpy), MKM;
YV, — YMEHBIIICHHE OTPENTHOCTH IIara 3aIeTUICHHS B Pe3yJIbTaTe
npupabOTKH, MKM, OIpe/esseMoe B cooTBeTcTBuu ¢ 4.2.2.7.1.11.
ITo dopmyne
.2 k03hdUIHEHT, YYUTHIBAIONINIA IMOTPEIIHOCTD B, C'(fr—ys)
g B/: —— 4] JoZ
poduIst, MPUPAbOTKY M HATPYKEHHOCTh Hepeaadn (Fi/b,,)K4K,
rae f; — morpemHocTh mpoduis (eciM OHa HE 3aJaHa, TO

HPUHAMAIOT JIOMyCKAEMOE 3HAYCHHUE f};), MKM.
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IIpooonsxcenue maon. 4.2.2.7.1.9-2
IMapamerp 0O003Ha-4eHue onpeeNneHus
Meton
.3 k03 HUIKEHT, YUUTHIBAIOIMIA UIABHOCTh BXOJA By Io dopmyne
TOJIOBKHU 3y0a B 3alleIICHHE B — | - c'c, ‘
k (Ft/bu’)KAI<y ’
rae
/ 2
Ca=15 + (0971845
18
IIpumevanue. Eciun Matepuansl 3yOuaThIX KOJNEC Pa3iIdyHBI,
TO
Ca=(Co+ Ca)/2.
4. KoopduuueHT, yUHTHIBAIOMUH IHHAMHYECKYIO K, ITo dopmymne
HarpysKy, BOSHUKAIOIIYIO B 3allCIUICHUH B 3aKPUTH- K,=C,B,+C, B+C,,
YECKOU 30HE rue CVS, Cv(, u C,; onpexpenstorcss no Ttaom. 4.2.2.7.1.9-3 u
42.2.7.1.9-4.
5. Kos(h}uIeHT, yYUTHIBAIOIINNA JHUHAMUYECKYIO K, K, omnpenensiercs JIMHEWHOW HWHTEpHONSALIUEH 3HAYCHHH B
HArpysKy, BO3HHKAIONIYIO B 3alEIUICHHU B IpoMe- pe3oHaHCHOIT 30He mnpu n;=1,15n; B cooTBercTBHM ¢ I. 3
JKYTOYHOH 30HE TaONMUIbl ¥ B 3aKPUTHYECKOW 30He mnpu ny=1,5ng B
COOTBETCTBHUH C M. 4 TaONUIIbL:
Kv = Kv(n, =1,5n;) +
+Kv(n =1,15n )(1 5_&)_
0,35 ong
_Kv(n =1,5n )(l’s_ﬂ) .
0,35 ng,

3nauenus kodp¢uuuenta K, AN KOHWYECKHX 3yOuaThlx mepeiad ¢ HAaKJIOHHBIMH W KPYTOBBIMH
3yObsIMH TIPU €,3=> | M ¢ NPAMBIMU 3yObAMM, €CIIH

Zy [ 2 2
Y gov/ 11112 <3 mfe

U B TEX CIIy4Yasx, KOTJa Kojieca CTaJbHbIE C TOJIIMHOMN MUCKa, ONM3KOH K mupuHe BeHIa, Z1 <50 u

meloo\/ 2/(1+1%) < 10 M/c,

rae VW’:%S OTIpeIeNAI0TCS M0 YPaBHEHHUIO

- KK, Zy 2.
K1+ (it Fo/beriKa + Ks) Vi {0/ 011 18). (4.2.2.7.1.9.2-2)

3uauenus K, K, u K3 npunumare no Ttabmn. 4.2.2.7.1.9-5. Eciu (F,/b.yK4) <100 H/mm, TO 3TO
3HaueHHEe MpUHUMaTh paBHbIM 100 H/MMm.

Jlns koHMYeckux nepejad mnpu .5 < 1 K, onpenenserca no gpopmyne (4.2.2.7.1.9.2-1), rne K, u Kg —
COOTBeTCTBYyIOIME 3HaueHus K, o ¢opmyne (4.2.2.7.1.9.2-2).

4.2.2.7.1.10 Ko>dhpummenT, yauThIBAIONNH HEPaBHOMEPHOCTh PacHpeeICHUs] Harpy3Kd 10 JJINHE
KOHTAaKTHBIX JIMHUH 3yObeB LHMIMHAPHYECKHUX MEpeaad, onpeaensercs no Gpopmyse

Fp,Cy
Kup=1+ 2w K 4KyK; (4.2.2.7.1.19-1)

rae Fg, — B MKM,
C, —B H/MM-MKM.
3HaueHne FB}’ BBIYUCIACTCA IPHU TOMOIIA 3aBHUCHUMOCTEH:

Fg, = Fg—yp;
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Tabnuma 4.2.2.7.1.9-3

Kosdpdu-tipent HEePEKPBITHS
Koa¢pduument 1<g,<2 g,>2

C,; 0,32 0,32

0,57
Cur 0.34 &,—030
0,57—0,05¢,
Cus 0.90 Yo T4
Cys 0,47 0,47
0,12
Cus 0.47 g,—1,74
Tabnuuma 4.2.2.7.1.9-4
Koa¢pdurment KoadurmenTt nepexpoITus
1<e,<L)5 1,5<¢,<2,5 g,=2,5
C,7 0,75 0,125sin[m(e, —2)] + 0,875 1,0
Tabnuuma 42.2.7.1.9-5
CrerneHb TOYHOCTH, K, K, K5
Q 3 4 5 6 7 8 9 3—9
Ipsimo3yOsie L0645 00193
2,19 3,18 7,49 15,34 27,02 58,43 106,64 ’ ’
KpyroBbie 1 HaKJIOHHBIE
1,0000 0,0100

F[)’x = 1’33fsl7 +fma;

Ssn=FsnoW K4K, K,

B obmiem crnyuyae mapamerp fi;,, yYUTBIBaET BIHSHUE NePOpMaIH W3rHOa U KPYUCHHs IISCTEPHU H
KoJleca Ha pachpe/ielieHue Harpy3Kd 10 IIUPUHE CONPSTacMbIX 3yObeB M 3aBUCHT OT MHOTHX (pakTOpOB.
Ecnu pacnonoxxeHue Kojiec B MPoJIeTe MEXIy ONMopaMu OJIM3KO K IEHTPAILHOMY, TO

fino=2.37;710% Mxm'MM/H — m1s mepenau 6e3 mpoonbHOil Moau(HKauy 1 03 MOIU(pHKALIH Y

TOPIOB 3y0beB; fino=1,67;°107 mMxm'MM/H — 15 mepead, 3yObsi KOJIEC KOTOPHIX BBIMOTHEHBI C
IPOIONBHOM MomubuKammeii y Topia 3y6a, tie 7y = (by/d))* — I Koco3yObIX U IPSIMO3YOBIX Tepead;
v ="3(b,,/2d,)* — mis weBponHsIx nepenad (b, — 0OIAs MMPHHA 3y0UATOTO BEHIA); €CIH 3yObst

BBIIIOIHEHBI C MPOJOIBHON MomubHKALHeit, TO fi,=510" Mxm'MM/H — 115 mpsaMo3yObix mepenad;
fino=1,3"107 mxm-MM/H — 111 KOCO3yOBIX Mepesiad; HOCIeIHHE 3HAUCHHUS [y, ABIAIOTCS MUHMMAIIbHBI-
MH PacyeTHBIMH BO BCEX CITydasX.

Jlst Bcex THIIOB Tiepenad 0e3 MpoAoapHOM MomudHKaIiy 3yOneB

fma = 2F[3/3a
a B ClIy4dac €€ INPpUMCHCHUA

fma:FB/3a

rae Fg — Oonbliuee u3 3Ha4eHnid Fg; u Fgy COOTBETCTBEHHO JUIS INECTEPHH U KOJIECA.

B ciyyae koHTaKTa CTanbHBIX 3yObEB, MOIBEPTHYTHIX 00BEMHOM 3aKallke, ¥ TTOBEPHOCTHO-3aKaICHHBIX
3yObeB, pabOTAIOMUX ¢ 00BEMHO-3aKAICHHBIMH,
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320

=2=_F
yB O Hiim P

(O miim — oM. 4.2.2.7.2.1).
Ecin v<5 M/c, TO MaKkCHUMaJlbHOE 3HAYEHHE Y HE OIPAaHUUUBAETCS.
IMpu 5 M/c<v<10 M/c
25800
yB< O Hilim '
Korma v> 10 m/c, T0

12800
<—— .
B O Hlim

I[J'If[ IMOBEPXHOCTHO-3AKAJICHHBIX M a30THUPOBAHHBIX SY6BGB
yp=0,15Fp, ,
IpuieMm Ipu JIF000M CKOPOCTH 3HAUCHHC yB HC JOJIKHO IPCBLIIIATH 6 MKM.

Ecmu 3y0ps mecTepHN 1 Kojeca MOABEPTHYTHI Pa3HBIM BHIAM IMOBEPXHOCTHOTO YIPOYHEHHS, TO

yp=0,5(rp1i +yp2),

e yBl " yBZ — 3Ha4Y€HHUA COOTBETCTBCHHO IJId HIECTCPHU U KOJIECA.

CpC,I[HSISI YAC/IbHAsA TOpPHOBAs KCCTKOCTH IAapbl 3y6‘laTI>IX KOJIEC BBIYUCIIACTCA 110 (bOpMy.]'IC

¢, =03 Cpscosp,

e Cps=[1+0,50,2—c*)][1—0,02(20 —,)];

0,7755 1,28955 0,5827x 1,2094:
¢=023615+ + —0,03175x, —7“ —0,00965x, — 2 10,02645:3 +0,00912;
vl v2 vl V2
Z Z:7 (4.2.2.7.1.10-2)
Zn=_—5 3 Zn= =
cos*B,cos B Z,

s mepenad ¢ BHYTPEHHUM 3alleTuieHHeM Z,, = o0.

Econ
(F,/b\)K .4 <100 H/mm,
TO
— (1 + 38:1) (Ft/bw)KA
C, 7 Cpscosf 100

Jns nMIMHAPUYECKHX KOCO3yOBIX Iepenad B CHIIY IOJIOCHOW KOHIIEHTPAIMHM HaIpsSKEHUN
(IEPEMEHHOCTH JKECTKOCTH BJOJIb KOHTAKTHOM JIMHUK) IPUHUMATh Kpp> 1,2
Koopduuuent Kpyp 11 KOHMYECKUX IIE€pe[ad, yYMTHIBAs IOBBILECHHBIC NABICHHA Ha pabodux
MOBEPX-HOCTAX 3yObeB, HEOOXOAUMO OIPENCIATh M0 (Gopmyre
KH[S: 1a5KHBbe,

e onopHbld kodppuuuent Kpygy, — cM. Tadm. 4.2.2.7.1.10.

Tabnuma 4.2.2.7.1.10

Koseca pacHooeHbl B IIPOJICTE MEXKIY OJIHO U3 KOJIEC PACIOJI0KEHO KOHCONIBHO, Apyroe — B | Koseca pacrionoxeHs! KOHCOIBHO
ornopamu npoeTe

1,1 1,2 1,5
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4.2.2.7.1.11 3Hauenue ko3¢ (dUIMEHTa paclpeieieHus Harpy3Kd MeXIy OJIHOBPEMEHHO KOHTAKTH-
PYIOIIMMH TTapamMu 3y0beB K7, MOXET OBITh HaWIEHO MO OXHOU M3 (HOPMYII:

npH &, <2
Ky =£,(0,45+ KJ); (4.2.2.7.1.11-1)

IpH &, > 2
Kiy=0.9+ 2K, &Y;—l) , (42.2.7.1.11-2)

v
rae

Ki= C{(fgb_ya) .
4 Swig

wir=w K K, K, Kgg

fpb IPMHUMATE PABHBIM OOJIBIIEMY U3 3HAYEHMH f,;1 U [, COOTBETCTBEHHO JIsl LIECTEPHU U KOJECa,;
eciu fpp <fp TO fp; 3aMenseTca Ha Oonbllee U3 3HAYEHHH fp M fo; 1714 KOjec, 3yObs KOTOPBIX UMEIOT
MOAM(pUKALMIO TPO(UIIA TONOBOK, BMECTO f,), ClemyeT noactaBiaTh 0,5/,
&, =yt ep, (4.2.2.7.1.11-3)
rae ¢, —1o dopmyne (4.2.2.7.1.2-11);

gg — mo dopmyne (4.2.2.7.1.2-12).

B ciaygae oObemHOIl 3akanku 3yObeB
160

O Hlim

o J pbs

npuyeM IpH V<5 M/C MakCUMalbHOE 3HAUYCHUE ), HE OTPAaHUYMBACTCH.
Ecmu 5 M/c <v< 10 M/c, TO MaKCUMaJIbHOE 3HAUCHHE OIPAHUYHMBACTCS YCIOBHEM
< 12800

G Hilim

upu v> 10 M/c T0KHO OBITH

6400

a X
G Hlim

I[J'UI SY6LeB, MOABCPTHYTBIX HOBerHOCTHOfI 3aKaJIKC WU a30TUPOBAHUIO
Yo =0,075/pp,

MpUYeM IIpH JI000i CKOPOCTH 3HAUYEHHUE ), HE JOJDKHO MPEBBIMIATh 3 MKM.
Ecnu 3y0bs mecTepHU M Kojleca MOJABEPTHYTHI Pa3HBIM BHJIaM MOBEPXHOCTHOTO YIPOUHEHHS, TO

Ya= 0,5(ya1 +ya2),

TI€ Yy — JUIA IECTEPHU;
Voo — IUIA KOJeca.

Pacuernrle 3HaueHns K Hy OTPAHUYUBAIOTCA yCIIOBUEM

g,
I<Kpy< 48%?

A~e
rae &, — no gopmyie (4.2.2.7.1.11-3);
Z. —ro oxnoii u3 popmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).
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4.2.2.7.2 JlonyckaeMble KOHTaKTHBIEC HAaUpPsSIKEHHUS IIi 3yObeB IECTEPHU U Kolieca
OTIPEIIENIAIOTCS IO (hopMyJie

) imZ

TO€ O pyjim — CM. 4.2.2.7.2.1;
Zy— cM. 4.2.2.7.2.2;
SHmin —cM. 4.2.2.7.2.3;
Z; —cm. 4.2.2.72.4;
Z,—cm. 42.2.7.2.5;
Zr—cm. 4.2.2.7.2.6;
Z, —cMm. 422727,
Zy—cm. 4.2.2.7.28.

HOHYCKaeMBIe KOHTAKTHBIC HAIIPSAXKCHUSA ITIPU ,IIefICTBI/IH MaKCHUMaJIbHON Harpy3ku OINpEACIIAOTCA I10
dopmyie

_ OHIimZN

O HPmax = W

Susr
rae SHST —cm. 4.2.2.7.2.3.

4.2.2.7.2.1 3HayeHus mnpenaesia KOHTAKTHOW BBIHOCIUBOCTU Ojgy;,, HPU OTCYTCTBUHM JaHHBIX
UCTIBITAaHUH BBIOMparoTcs u3 tabm. 4.2.2.7.2.1.

Tabnuna 42.2.7.2.1

Tepmuueckas WM XUMHKO-TepMHUYECKast 00paboTKa 3yObeB
G miim» MIla
LIeCTEPHU KoJeca Htim>
O0ObeMHas 3aKalika 0,460 5, +255
OObeMHas 3aKajika
IToBepxHOCTHAsI 3aKajKa 0,420, +415
LlemenTanus, HuskoTemmeparypHoe
MOBEPXHOCTHAS [MAHUPOBAHHE 1000
3aKajka,
a30THpOBAHTE [oBepxHOCTHAs 3aKalika 0,88HV,+ 675
Lemenranus, A3sorHpoBaHue
a30THPOBAHKE B ra3oBoii cpejie 1300
IlemenTarus 1500

IpuMeuanue. 3HAYCHHS G 7, COOTBETCTBYIOT BEPOSTHOCTH OTKa3a He Gonee 1 % npwm umcie mukioB He MeHee 5°107. Kpurepuem,
OIIPENIETSIONIHIM G f7/;;y;, BISIETCS OBPEKCHHUE YCTAIOCTHEIMH PaKOBHHAMU He MeHee 2 % aKTHUBHOI ITOBEPXHOCTH 3y0a 0e3 MOBEepXHOCTHOTO
YIPOYHEHHS U He MeHee 5 % — JuId 3y0a ¢ yIpOYHEHHEM.

4.2.2.7.2.2 JIns OCHOBHBIX PEKHMOB PabOTHI KOIPGHHUITUEHT TOITOBEUHOCTH Z = 1.

J1st peXKMMOB 3aJTHETO XO7a U APYTUX PEKUMOB PabOTHI C HEOOJBIITMM YHCIIOM ITHKJIOB HATrpyKEHHUS
pexomenayercs npuHuMare Zy=1,1.

B pexumMe MakcuManbHOW HArpy3KH 1'jmax KOOQQHUIMEHT TOATOBEYHOCTH Z y PABEH:

1,6 — nuist cranu ¢ 00beMHOM WIIM TIOBEPXHOCTHOM 3aKalIKOM;

1,3 — s cranu, a30TUPOBAaHHOM B Ta30BOM cpelie;

1,1 — nns cranu, a30TUPOBAaHHOM B BaHHE.

4.2.2.7.2.3 MunumanbHbie KO03(Q(PUIMEHTHI 3araca KOHTAKTHON BBIHOCIUBOCTH Spmin, 3amaca
BBIHOCJIM-BOCTH MPH U3THOE S fypiy, CTATHYECKON MPOYHOCTH PAO0OUUX MOBEPXHOCTEH Sp797 M CTATHUECKON
M3rHOHON TIPOYHOCTH 3yObeB Srg7 HazHauaroTcs 1o tadm. 4.2.2.7.2.3.

4.2.2.7.2.4 Ko>hpunueHnTt, yInTHBAIOMMA BIUSHUAE BSI3KOCTH Macia, OMpEneseTcs 1Mo OXHOW M3
dopmyt:

ZL:CZL+41 _C420L 5
(056+W)

I
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Tabnuna 422723
Bu niepenian Tun cyana S tinin S Fimin Syst! Spst'

I'maBHas 3yOuaras Bcee cyna, uckitouasi mporysao4Hble 1,35 1,7 1,35 1,7

OJHOBHHTOBBIE NIPOTYJIOYHbIE Cyaa 1,25 1,5 1,25 1,5

MHOTOBHHTOBBIE TIPOTYJIOYHBIE Cy/ia 1,2 1,45 1,2 1,45
Bcnomorarensnas | Bee cyna 1,15 1,4 1,1-135° 14=1,7
3yOuaras

!l koltec U3 MOKOBOK WiiH ropsiueKaTaHol ctanu. J{js 3aroToBOK M3 MPOKaTa 3TH 3HAYCHUS CIEAYET YBEIUYUTh Ha 15 %, U1 IUTHIX
3arotoBok — Ha 30 %.

2MaxcHMa/IbHbIC 3HAYCHHS UL mepeziad, BBIXOA U3 CTPOSI KOTOPBIX CBS3AH C TSDKEIBIMH MOCICACTBHSIMH.

Ipumeuanue. Ilox NporyJsouHbIMU MOHUMAIOTCS Cy/a JUIMHON 10 24 M, HE UCIOJIB3yEMbIC JUIS KOMMEPYECKHX U IAaCCaXKUPCKUX
MEPEBO30K | MO (paxrt.

1-Cz

67 \2°
(O’6+V740

ZL:CZL+

ITpu 850 MITa < G 77, < 1200 MITa

- G rtim —830
C,;=0,83+0,08 350 .

4.2.2.7.2.5 Koo pumueHT, yYuTHIBAIONIHIA BIUSHUE OKPYKHOW CKOPOCTH, ONpEIeIseTcs Mo GpopMmylie

Z,= Czﬁg-
JO.2+8/v

B munanazone 850 MIla < Gy, < 1200 MIla
Cry=Cyy +0,02.

4.2.2.7.2.6 Koddpdunuent, yuynThiBaomuii BIUSHUAE MIEPOXOBATOCTH COMPSIKEHHBIX MOBEPXHOCTEH
3yObeB, BBIYHUCIIACTCS M0 GopMyIie

3 Czr
ZR:
(Rzmo )
MpUYeM JOHKHO coOmonaTees yemoBue Zp<1,15.
3HaueHue Ryjgo PACCUUTHIBACTCS MPHU MOMOIIN 3aBUCHMOCTECH:

Rz100= Rzi/IOO/aw 5

Ra = O>5(Ral + RaZ)
Ecnu 850 MIla< G, < 1200 MIla, To

Crr=0,12+ 1000 Gin

I[pu gy, <850 MlIla cnenyer mpuaumars C; =0,83; C,=0,85; Cz=0,15, a mpmu
G piim > 1200 Mlla C; =0,91; C,,=0,93; C,zx=0,08.

4.2.2.7.2.7 KoappuimeHT, yunTHIBAIOUINIA OBBIIICHHE KOHTAKTHOW BBIHOCIUBOCTH 3yOheB MEHbBINICH
TBEPAOCTH NpU uX paboTe ¢ YNpPOYHEHHBIMH 3yObsiMH ¢ miankod (R, <6 MKM) MOBEPXHOCTHIO,
ompexensiercs o Gpopmynam:

.1 TOBepXHOCTHO-3aKaJIeHHbIE MECTEPHU C OOBEMHOW 3aKaJKOW KOJec:
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Zw=1203/R.p)*"> ecim HB < 130;

HB—130

1700 Y3/R-)™"° ecin 130 < HB<470;

Z,=(1,2—

Zw=3/R.)""° ecnmu HB> 470,

rne HB — tBeprocTh Mo bpuHHENI0 3yObeB MEHBIIICH TBEPAOCTH;
R.;; — SKBUBaJEHTHas IIEPOXOBATOCTh MOBEPXHOCTH, MKM;

= Rz](lo/p)‘e)z1)0,33(Rzl /R22)0’66 .
(v, /1500033

RzH

Pred —TIPUBEICHHBIN PaIyC KPHBU3HEL;
Pred =P1P2/(P17P2), P12 = 0,5dp stgatw;

.2 IeCTEepHU H KoJjieca ¢ OOBEMHOM 3aKaJIKOM:
€CJIM IIEeCTEPHsl CYIIECTBEHHO TBEp)Ke Kojeca, dPQGEKT YIMPOUYHEHHUS YBEIUYMBAET JIOIYCTUMYIO
Harpy3ky Ha 3yObs kojneca. Koaddunuent Zy, pacnpocTpaHsercs: TOJIbKO Ha KOJIECO:

Zw=1, ecnu HB,/HB,<1,2;
Zy=1+(0,00898 HB,/HB, — 0,00829)(u — 1), ecrn
1,2<HB,/HB,<1,7;

Z=1+0,00698(u— 1), ecnu HB,/HB,>1,7.

Ecnu nepenatounoe uucio u > 20, cieayeT UCIoNb-30BaTh 3HaueHue u = 20.
Ecnu nonyuennoe 3Hauenue Zy < 1 cieayeT UCHOIb30BaTh 3HaUeHue Ly = 1.

4.2.2.7.2.8 Koapdurment Zy, yIUTHIBAIONINI BIMSHUE Pa3MEpOB 3yObeB, BHIOMpacTCs W3 TaOIl.
422.7.28.

Tabnuna 42.2.7.2.8

TepMmuueckas WM XUMHKO-TEpMHUYEcKast 00paboTKa 3yObeB
HIECTEPHH Monyis, MM Zy
m, <10 1
I{emeHTaIMs WK MTOBEPXHOCTHAS 3aKallka 10 <m, <30 1,05 — 0,005m,,
m,, =30 0,9
m,<7,5 1
A3zotupoBaHue 7,5<m, <30 1,08 — 0,011m,,
m, =30 0,75
OObeMHas 3aKalika — 1

4.2.2.7.3 PacueTHbe 3HAaYCHHUSI HANpSAXEHHH m3rumba B omacHoMm cedeHnu, Mlla,
OTIPENENSIOTCS OTAENBHO U 3yOheB MIECTEpHH U Kojieca o (opmyrie

6 7= 0 pK4K K, KrgKp, (4.2.2.7.3)

roe oy — oM. 4.2.2.7.3.1;
Ky— oM. 42.2.7.1.7,
K, —cm. 4.2.2.7.1.8;
K, — cm. 4.2.2.7.1.9;

K — eom. 4.2.2.7.3.5;

Kpy — oM. 4.2.2.7.3.6.
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PacueTHbIe 3HAUCHHS MAKCUMAITbHBIX HAMPSDKECHUN U3THOA G fnax, MIIa, ONpEeNstoTest OTASIBHO IS
3yObeB IIECTEPHHU M Koyieca Mo Gopmyrne

G Fmax = cyFOmaxIC/[(F[EI(Foca
TIEe O romax — CM. 4.2.2.7.3.1.

4.2.2.7.3.1 Hampskenue n3ruda npyu HOMUHAILHOW Harpyske

F
Gm:m YFYSYBYBYDTa (422731)
e b u m, — cm. 4.2.2.5;

F,—cMm. 4.2.2.6;
T— cMm. 4.2.2.7.1.1;
Yr—ocMm. 4.2.2.7.3.2;
Yg—ocm. 4.2.2.7.3.3;
Yg —com. 4.2.2.7.3.4;
Y p — koo dunment roaumHel obona, cMm. 4.2.2.7.3.8;
Ypr — K03 dULHEHT nepeKphITHs BEICOKOTOYHBIX 3yObeB, cM. 4.2.2.7.3.9.

MakcuManbHbIe HATPSHKSHUS U3TH0a IPH 1| ax, MI1a, BEIYACISIOTCS OTIACIBHO IS 3yOhEB MIECTEPHU
U xoJeca no dopmyre

— 1 max
G FOmax = whm YFYSYB-
n

3HaueHUs] BXOAAIIUX MapaMeTPOB JOJDKHBI OoNpenensaThes npu F; = Fina.y, Ka=1,0 u K,=1,0.
4.2.2.7.3.2 Koadpdunuent ¢popmsl 3yda B ciiydae BHEIIHET 0 3alerieHus pu o, <25° u f<30°
BBI-UUCIISETCS TPH MOMOIIU CICAYIONIMX 3aBUCUMOCTEH:

Vo 6hF COS ey,
Sk )*cos o,
rne h;: hFe/’n)l» S;n = SFll/rnn;
hre, Sgn, 0oy — oM. puc. 4.2.2.7.3.2-1.
90°

Puc. 4.2.2.7.3.2-1 K onpenenennto Y Juis ciiydasi BHEIIHETO 3allCTUICHUS

s onpenenenus hf v Sf, BBIUUCISIOT:
Dby = T, COS 0y,
rae o, — mo popmyre (4.2.2.7.1.2-1);

a TaKXe
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4 =23 s = 2 0.5/ =i + (0.5,

rae &, — mo ¢opmyie (4.2.2.7.1.2-11);
d, n dp nns mectepan — 1o ¢popmynam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
Ui Kosleca — 1o ¢opmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

o, = arccos (dp/d,);

Vo= %(% +2xtga, +2xy,) +inv o, —inv o,

Oler = Ole—Yes
. %
G= Pad — ha() + X,

rae PZ(O = paO/lnnr h:f() = haO/r”)l = ht + C*;
Pao ¥ Ny — oM. puc. 4.2.2.7.3.2-2, 4.2.2.7.3.2-3;

SNIE
x

hao

Pao
7%

Puc. 4.2.2.7.3.2-2 VicxoHbli IPOU3BOIANINIA KOHTYp (pe3sl 6e3 mpoTyOepanma

T
4"
=|'
> %n
<8 % e
!
Qk
p ao
7777
aO

Puc. 4.2.2.7.3.2-3 VcxonHblii Tpou3BOIAIINNA KOHTYP (pe3sl ¢ mpoTydepaHieM
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Xgm JUISI LWIIMHAPUYECKUX Tepesiad paBeH HYJIO, JUIsi KOHHYecKuX — cM. 4.2.2.7.6;

€= gmn — My X — hao tgo, + h/\'(tg o —1g OﬂO) - m

cosog 90
rae hy u oy — oM. puc. 4.2.2.7.3.2-3;

B CJIy4ae HCIIOJIb30BaHMs MHCTPpyMeHTa 0e3 mpoTyOepaHia
hi=0, 0=

H=2E£ T

Z,\2 m/ 3’
rne Z, — no dopmyne (4.2.2.7.1.10-2);

_2G :
‘Jl—Ztg‘Jl—H,

NPH PEIICHUH TOTO YPaBHEHUsI OTHOCHTENBHO |/ B TIEPBOM MPHUOIMMKEHUM MOYKHO MPUHUMATH \Jf = 7/6;

_ dp
pe=aret (o505 1eh)-
e d s mecrepaud — 1o dopmyne (4.2.2.7.1.2-6), st xoneca — o dopmyie (4.2.2.7.1.2-6);

Oon = arctg (tg o, cos Bo);

Sty=Zusin(e/3 )+ 3Gy, — Pl

1 G
iy aspoonar, =1+ 2l —eosGw)] iy s

B ClIydaC BHYTPCHHCT O 3alCIlJICHUA

y = O CoS ey
r (S;?'nz)z cos Ocﬂ'

Hnsa onpenenenust hf, = hg/m, u S§,, = S, /my, (hg, 1 Sg,, — cM. puc. 4.2.2.7.3.2-4) BBIYUCIIAIOT:

Puc. 4.2.2.7.3.2-4 K onpenenenuto Yy Ui ciaydas BHyTPSHHETO 3alCIUICHUS

de = 20\102 + da0~
TIe d,02 — 1o dopmyne (4.2.2.7.1.2-8);

hZ‘koz = haoz/m” = (dfz - d2)/2mn;

c=0,5(d;,—d,)—ay,
e d, — no opmyne (4.2.2.7.1.2-4);
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a,, —1o ¢opmyie (4.2.2.7.1.2-7);
c

Pa, = A )
m,(1 —sina,,)

dpy =21/ [ =il =80 + 0.5/ &, — 5, T+ (0.5, )2,
rae d,, — no dopmyne (4.2.2.7.1.2-5);

df—d¥ i
hi, :Tc%an_ - (71 + I tg o) tg o, —0,5p%

2(pd,—85) 3
fo 02 * % _ *
SFn2 Cos 0, + Z(ha02 Pa(,z) tg Oy \/3Pa02 + 0, 5TC,

e d%=dg/m,, &% =d, [m,, 8%=2380/m,;

_ [M—Pao(1 —sinoyg) 7.
do [ oS 7 ]sm(oc,7 —0l),

cm. puc. 4.2.2.7.3.2-3.

Ipu o, =20°
hi =0,56624(df — d)—0,13247h —0,5p% —0,28586;
S#.,=0,72794h% —0,33163p% +0,939695% + 1,5708.
4.2.2.7.3.3 KooppuuueHT, yanThIBAIOLIMH KOHIICHTPALMIO HANPSLKEHUH, BEIYUCIsiETCs To Gopmyre

S
Ys=(1.2+0,130)g, 121723 )

B ciiyyae BHEe I HET 0 3allemIeHUs

S
F
_ Sk
G5 = p%, - (4.2.2.7.3.3-1)
2G°

e

k— %
PE= pa, ™ (Z,cos2y —2G)cos s

B cnyyae BHyTpE€HHET O 3aleIUICHUsA
S}‘Enz

%
P

L=

>

o=t (42.2.733-2)

*
P a0

I[J'IH BHCIHIHCTO U BHYTPCHHETO SaHGHHeHI/Iﬁ JOJIDKHO CO6J'IIOI[3TLC$I ycioBue

1<qg,<8.

Jisi SKBUBAJCHTHBIX IWIMHAPUYCCKUX KOJEC KOHWYE-KuX mepenad B Qopmyne (4.2.2.7.3.1)
npousBeaeHue YpYs 3aMmeHsieTcss Ha BblpaxkeHue YpyYs4Y,, THE Yy U Yy oONpEAcnarOTCS IO
3aBHCUMOCTAM i1 Yy U Yg, B KOTOPBIX HMHIEKC e TPH TapamMerpax 3aMeHseTcs Ha WHIEKC d,
COOTBETCTBYIOIIMI YINIy JaBJACHHS B Cllydae MPHJIOXKEHHs CHIIbI K BepuiuHe 3yoa; Y,=0,25+0,75/¢,,.
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Jns craHapTHRIX MCXOMHBIX KOHTYpPOB 3yOuaThiX mepenad Yrpy B Yg4 MOTYT OBITH ONpPEAETICHBI IO
CIEMATBHBIM THarpaMMaM.

4.2.2.7.3.4 KoapdumuenT, yIuTpIBAIOMNN BIUSHUE yIIa HAKJIOHA JUHUHM 3y0a, BRIYUCIICTCS TIO
3aBUCUMOCTH

_ p
YB =1-— 8[3 120°°
rae g — 1o dopmyne (4.2.2.7.1.2-12);

B rpajlycax; eciu €g> 1, To cieqyeT npuHATh = 1.

MuHuManbHOE 3HAUYCHHE YB OrpaHUYMBACTCA YCIIOBUEM
Yp=1-0,25¢5>0,75.

4.2.2.7.3.5 Kospduument Kpg onpenensercs 3aBUCUMOCTBIO

K= (Kpp)",
rne Kyg — 1o dopmyne (4.2.2.7.1.10-1);
_ (b
N=T55/h+ by (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) noacraBnseTcs MeHblee U3 3HadeHuit bi/h u b,/h, npuuem B ciydae mieB-
POHHEBIX KojleC b — IIMpHUHA monyiieBpoHa; h= (2hk+ c¢*)m,— Aym, — BoicoTa 3y0a. Ecu b/h <3, B
pacdere clemyeT HCIIONb30Barh b/h = 3.

JIJis KOHMYECKHMX W NUIMHIPUYSCKUX KOJEeC ¢ MPOAOIbHON MOIU(UKAIMel MOBEPXHOCTU 3y0a HIIH
Moaudukanueii y TopuoB 3yobeB npuHuMaercss N=1.

4.2.2.7.3.6 Pacuernsie 3Hauenuss Kp, = Ky, tne Ky, — mo ogHo# u3 dopmyn (4.2.2.7.1.11-1) wmm
(4.2.2.7.1.11-2), DOKHBI YIOBICTBOPATEH YCIOBHIO

&y
< <41;
ISKr <525, 7075

4.2.2.7.3.7 llpu wucnonb30BaHUH 3yOOPE3HOTO HHCTPYMEHTA, OTIMYAIONIETrocs OT CTaHIapTHOTO,
napamMeTpsl Sg,, pr U g, PEKOMEHAYETCS ONPeAesATh Mo (HakTUIeCKOMY HpOdHII0 3yda.

4.2.2.7.3.8 KoappunmenT Tonmmuel 0001a Y SBISETCS YNPOLIEHHBIM KOG (UIIMEHTOM ISl OLIEHKH
KOJIeC C TOHKUM 000J0M M ONpeAemsieTcs:

.1 11g nepeay ¢ BHENIHUM 3alleTUICHUEM:

Yp=1, ecnmu sg/h>=1,2;

Y= 1,6In(2,242h/sz), ecnn 0,5 <sg/h <12,

rae Sk — ToyuMHA 0002 KOJIEC MPH BHEIIHEM 3alleIUICHHH, MM;
h — BBICOTa 3y0a, MM.

3HaueHus sp/h < 0,5 NpUMEHATh HE PEKOMEHIAYETCS;
.2 175 Tiepesiad ¢ BHYTPEHHHUM 3allellIeHUeM:

Yp=1, ecnu sg/m, >3,5;
Yp=1,15-In(8,324m,,/sR), ecmu 1,75 <sp/m, <3,5,
Trac Sp —TOJIHWHA 060,[[21 KOJIEC TpU BHYTPEHHEM 3alCIICHUHU, MM.

3HaueHus sg/m, < 1,75 NIpUMEHATH HE PEKOMEHIYETCSI.
st TsKenoHarpyKeHHBIX Iepenad Yz PEeKOMEHIYeTCs ONpenessaTh 0ojiee BCECTOPOHHUM aHAIIM30M.
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4.2.2.7.3.9 KosdduimeHT nepeKphITHs BBHICOKOTOYHBIX 3YObeB Yp; YTOUHSET HANpPSHKEHHS H3ruda
3y0a, MpUHUMas BO BHUMaHHUE BBICOKOTOUHBIE IIECTEPHU/KOIeca U KOA(D(HUIIUESHT MePEKPBITHS 3y0IaToro
3aleIUIeHUs B Mpe/eax Auana3oHa COOTHOIIEHUS

2,05<¢€,,<2,5,

TIE Eop = em/coszﬁb.

Koaddumment Ypr onpenensercs caeayomuM o0pa3oMm:
.1 ipu crenenu TouHOCTH Q<4 W €4, > 2,5

Ypr=0,7,

.2 mpu crenenu TouHoctd Q<4 u 2,05<¢,,<2,5

Y p7r=2,366—0,6066¢,,;

3 B apyrux ciyvasx Ypr=1,0.

4.2.2.7.4 JlomyckaeMble HampsAXeHHUS H3THOa mua 3yObeB IIEeCTEpHH U Kojeca
BBIYHCIISTIOTCS] OTICIHHO O (hopMyIie

(o) ,‘mY Y
GFpZIZvFT:;DN YérelTYRrelTYXo (42274)

T O fprim — CM. 422741,
Ysr —cm. 4.2.2.74.2;
Yy —cm. 4.22.74.3;
Yp—cm. 4.22.7.4.4;
Ysreir —cM. 4.2.2.7.4.5;
Y geet — cM. 4.2.2.7.4.6;
Yy —cm. 42.2.74.7,
SFnin —cM. 4.2.2.7.2.3.

Jormyckaemble HampsDKeHHS M3THOa Ui 3yOheB MIECTEpHH W Kojleca MpH JEHCTBHH MaKCHUMaJIbHOMN
Harpy3Ku omnpenessttorcst no ¢opmyie

_OmimYst¥n

G FPmax = Yﬁrel T -
SFSTYD

4.2.2.7.4.1 3nadeHus mnpenena BHHOCIMBOCTH 3yObEB MpPH W3THOE TPH OTCYTCTBHH JAHHBIX
UCTIBITAHUI NPUHUMAIOT 1o Tadin. 4.2.2.7.4.1.

Tabnuna 4.2.2.7.4.1

TepMuueckas WM XUMHUKO-TepMHUYecKasi 00paboTka 3yObeB S Flim» YN
MIla
OO0beMHas 3aKallka YIJICPOAUCTON CTau 0,096+ 150 2,5
OObeMHas 3aKaJika JErHpOBaHHOM CTaln 0,1c5+ 185 2,5
HuskoremneparypHoe LIMaHUPOBaHUE 330 1,2
IToBepxHOCTHasI 3aKajKa 0,35HV + 125 2,5
A3oTupoBaHHEe B ra3oBoii cperne 390 1,6
Hemenrarnus cranei, conepxxamwx Cr, Ni, Mo 450 2,5
Iemenranus qpyrux BUIOB CTajel 410 2,5
IIpumeyaHue. 3HAYECHUS G fy;,, ONPEACIAIOTCS MPU UCTIBITAHUAX 3yObEB KOJIEC HA U3TMOHYIO BEIHOCIMBOCTD IIPH OTHYJIEBOM LIUKJIE U

COOTBETCTBYIOT BEPOSTHOCTH OTKa3a He Oosiee 1 % mpu Yucie [UKIOB 3106,

4.2.2.7.4.2 Koapdurmuenr

Ysr=Cre/Crim=2,

A€ Opp — Opeaci HU3TUOHOM BBIHOCIMBOCTH Marepuajia 3y6LeB Ipyu OTHYJIEBOM IUKIIC.

4.2.2.7.4.3 JIns OCHOBHBIX PEXHMOB PabOTHI KOIPDHUITUEHT MONTOBEIHOCTH Y= 1.
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[Tpu HeOOMBIIOM CpOKe CITy>KOBI (HampuMep, B Cllydae Tepeiadd 3aJHero Xofa) MO COTIACOBAHUIO C
Peructpom MoxHO TIpuHHMATh Y > 1.

J1st pexxumMa MakCUMaJIbHON Harpy3Kd 1.y 3HAUYCHUSA Y, MaHel B Ta0m. 4.2.2.7.4.1.

4.2.2.7.4.4 3nayenus koddpdunuenta Y, NpUHAMAIOTCS:

JUISL Tapa3uTHBIX Konec Y p=1,5;

JUTSL KOJIEC C ATHM30JMYECKON peBepCHBHON Harpy3kon Yp=1,1;

JUIS Koslec (KpoMe IMapa3suTHBIX) C Topsueil mocamkoi 3youaroro BeHma Y p= 1,25,

WM, €CJIM WM3BECTHBI IOCAJOYHBIN JHMaMeTp dy ¥ paadaibHOE [ABJACHHE p, Ha IMOCATOYHOMN
MOBEPXHOCTH,

0,242 dp,b

Yp=1+—p o= AP0
b FtGF/im(# _6[%) ’

rie  d W dy— NeTUTeNbHBIN JUaMeTp U JHAaMETp BIAJHH PACCUMTHIBAEMOTO KONECa;
B OCTaJBHBIX cuydasx Yp=1.

4.2.2.7.4.5 KoapdurmueHT Ys.ei7, YIUTHIBAIONINN YyBCTBUTEIHHOCTh MaTepHalia K KOHIICHTPAIHH
HaNpsOKeHUH, TPUHUMaeTCs 1o Tadin. 4.2.2.7.4.5.

Tabonuua 42.2.74.5

Tepmuueckass WM XUMHKO-TEpMHYECKasi 00paboTka YseelT Ysretr 1P T '1max
HepPEeXOHBIX NTOBEPXHOCTEH 3yObeB JE—
1+./0,2p'(1+2¢;)
Yoar™ 7 + /12
c,, MIla pu p':
OO6beMHast 3aKayka yIIepOAUCTOH CTanu: 500 0,0281
TIOKOBKA MJIM IPOKaT 600 0,0194 1+(Ys—2) x
800 0,0064 % (0,5—0,0001567)
1000 0,0014
JINTHE 0,86+0,07Y g
IToBepxHOCTHAs 3aKalka 0,0030 0,4+0,3Yg
A30THpOBaHHE U HU3KOTEMIIEPaTypHOE [IMAaHUPOBAHUE 0,1005 0,6+0,2Y

IIpumeuanue. 3HaueHue ¢, onpenemnsiercsa mo Gopmyine (4.2.2.7.3.3-1) wm (4.2.2.7.3.3-2), B 3aBUCUMOCTH OT BUJA 3aLCTUICHUS.
s quanasoHa 1,5<q<4 MOXXHO NMPUHUMATD Ygrei7-1.

4.2.2.7.4.6 KosddureHt Y piei7, YIUTHIBAONIUI BIUSHHUE IIEPOXOBATOCTU TIEPEXOAHOMN MMOBEPXHOCTH
3y0a, ompezensiercs mo tabn. 4.2.2.7.4.6.

Tabnuna 42.2.7.4.6

Tepmuueckas wim Y ReelT
XMMHKO-TepMHUUecKast 00padoTka 3yObeB R,<1 1 <R, <40
OObeMHasi WM MOBEPXHOCTHAs 3aKallka, LIEeMEHTAaLUs 1,12 1,674 —0,529(R, + 1)0‘l
A30THpOBaHKE ¥ HU3KOTEMIIEpaTypHOE [IMaHHPOBaHHE 1,025 4,299 —3,259(R,+ 1)0'005 8

4.2.2.7.4.7 Kosdpdunment Yy, yYUTHIBAIOUINI BIUSHUE pa3MepOB 3yObeB, OMpelesseTcs I0
Tabn. 4.2.2.7.4.7.

MuHuMansHbIH K03 (UIMEHT 3anaca BEIHOCIMBOCTH NPU M3rube BhIOMpaercs u3 tadm. 4.2.2.7.2.3.

4.2.2.7.5 PacueTHble 3HaUYeHHUS KOOOPHUUIMEHTOB 3amaca KOHTAaKTHOH M HM3TUOHOM
BBIHOCJIMBOCTH 3yOBbEB IIECTEPHH M KOJieca AOJDKHBI YIOBICTBOPSAThH YCIOBUSM:
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Tabnuna 4.2.2.7.4.7
TepMuueckass WM XUMHKO-TepMHYECKasi 00paboTka Monyibs, MM Yy
3yObeB

OObeMHas 3aKalika 5<m,<30 1,03 —0,006m,,
m,, =30 0,85

IToBepxHOCTHAsT 00paboOTKa 5<m,<25 1,05—0,01m,
m, =25 0,80

Ipumeuanue. Ipu m, <5 MM 1 1:000M BUJIE TOBEPXHOCTHOTO yIpPOYHEHHS Yy = 1.

S HlimZ
SH:$ ZLZVZRZWZXZSHmiH;

_SaimYst¥n
Sp=—"">=
orYp

YSrelTYRrelTYX> SFmin~

4.2.2.7.6 Ilpu pacuere HecymieH CIIOCOOHOCTH KOHHYECKHX 3yOUaThIX Tepenad HCIOJIb3YyeTCs
3alleTUICHHEe YKBUBAICHTHBIX [HJIMHAPUICCKUX 3y04aThIX KOJIEC, MOCTPOCHHBIX HA Pa3BEpPTKaxX CPEIHHX
JIOTIOJTHUTEIIbHBIX KOHYCOB.

4.2.2.7.6.1 CooTBeTcTBYIOIINE pacueTHBIE (GOPMYIIBI ISl ONpeAeIeHUs MapaMeTPOB YKBUBAJICHTHBIX
MUTHHIPAYCCKUX KOJIEC B TOPIIOBOM CEYeHHH (MHICKC V).

Yucmo 3yOneB

Z :lez/COSSLQ.

Via
JuamMeTpsl AeTUTENbHBIX (HAYadbHBIX) OKPY>KHOCTEH
a’VL2 = dml_z/cos 812
MesxoceBoe paccTosiHMe W MepeAaTovHOe YUCIIO SKBUBAJICHTHOW Iepeaadn
a,=0,5(d,, +d,),

" v, _ " C0S 0
v Z €os 0y’

Jumamerp BepmmnH 3yOneB
dva=dy+2ham,
e ham — BBICOTA I'OJIOBKH 3y6a B pac4€THOM CE€YCHUHU IJId KOHUYECKUX KOJIEC C PaBHOBBICOKHUMH 3y6BSIMI/I

ham = n7mn(l + th);

wm

m ’
RW('

My =My COS i

JJI1 KOHMYCCKHUX KOJICC C MOHMXAOIMUMHUCA 3Y6I:$IMI/I
ham,l = hael‘z - O,Sb tg(su,‘l -0 1 ,Z)a

rae /i, — BBICOTA TOJIOBKHU 3y0a Ha BHEILIHEM TOPIIC;
8, — Yroi KoHyca BEpIIHH;

KO3 UIIUEHTHI CMEIICHHUS Y IIECTEPHN U Kojieca (3a1aHbl)

haml.z - hamz‘l
thu - .

2y

KoadpummeHnTsr M3MeHEHHsT pacYeTHOW TOJIIUHBI 3y0a IS MIECTePHH U KoJyieca (3a/1aHbl)

xsm, - _xsmz-
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I[I/IaMeTpLI OCHOBHBIX Opr)I(HOCTeﬁ 9KBUBAJICHTHBIX NUJIMHAPUYCCKUX KOJICC

dyp, , =, ,COS Ly,

rac
tgall
o, =arctg(———).
' g ( Cos BIH )
Koa¢punmenTs! mepexprITrs SKBUBAJICHTHOW IIMIIMHAPUIECKON Mepenadn
TOPIIOBOTO:
_ 8Os Py

e =
Y My T COS Oy

rue

8va = 0~5(\/‘[§al - dgb, + \/d%aZ - “%hz ) - avSin Oves

OCEBOIO:
_bsin,, .

B My

o=t gs;

CYMMapHOT0:

Svy =&y + SVB.

DKBHUBaJICHTHAs 4acTOTa Bpali€HusA MECTCPHU

4.2.2.7.6.2 PacdetHble (GOPMYIBI IS ONPEACIICHUS MMapaMeTPOB SKBHUBAICHTHBIX MHIUHAPUICCKUX
KOJIEC B HOPMAJIbHOM CEYEHHUH (MHICKC V).

Yucio 3yobeB

Zy, .
cos2P,,c0s B,

ZvnZ = uvan, s

Lo, =

rae

B,,=arcsin(sin 3,,, cos a,,).

I[I/IaMeTpLI JACITUTCIIbHBIX (Ha‘laJ'IBHBIX) Opr)I(HOCTeﬁ 9KBUBAJICHTHBIX NUIUMHAPUYCCKUX KOJICC

dvn, dvl

:COSZBV}, = Zvnlmmn;

Ay, = vy, = Z oy M.
Juamerp BepminH 3yObeB
dyan= dyptdya—dy=dvy+ 2hm = MynZyy + (dvg— d,).
JrameTp OCHOBHOW OKPY>KHOCTHU
dypp = d,,,COS 0L, = Z,,,111,,,,COS Oy
Koa¢punment nepexporrus

2
Eyon = 8‘,95/005 Bvb'

4.2.2.8 3yOuaTthie Komeca ¢ XUMHKO-TEPMHUYECKOW 00paboTKol 3yObeB C KPYIMHBIM MOIYIEM
(m,,=7,5 MM) IOMKHBI OBITH MOIMOJHUTEIHLHO IPOBEPEHH HA TIYOMHHYIO MPOYHOCTh. PacueTHBIH
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k03¢ duumeHT 3amaca TIIyOMHHOW KOHTaKTHOW MPOYHOCTH Spy, JOIDKEH OIPENENATHCS OTIENBHO IS
IIECTEPHH W KOJIeca M YJOBIETBOPSTH yCIOBHIO

_ OHrnlim
SHr.rI - = SHrn.min:
(74
rae Gy — o dopmyne (4.2.2.7.1);
O Hrnzim — TPEAEN TIyOUHHON KOHTAKTHOM BBIHOCIMBOCTH, OIpEeIsIeMblil Mo GpopMyram

O prontim=39,5 HBc mpu ¢ >0,6

G piemtim = (4,58 + 1,570 —0,069*) HBcpy  pu ¢ > 0,6,

e Ny — KOo3(Q(QHIMEHT, YYUTHIBAIONIMII BO3MOXHOCTh BO3HHUKHOBE-HUS TPELMH HE B CEPJLEBHMHE, a B YIPOYHEHHOM CIOE,
ompenensieMblid o KpuBbIM puc. 4.2.2.8;

yz5
\ 26
0,9
22
HB_
e 18
0,8
0,7

1,0 2,0 3,0 4,0 50 q)

Puc. 4.2.2.8 Tpaduk st onpezpeneHus ko3duuneHra [y B 3aBUCUMOCTH OT ¢ ¥ HB/HBc

napameTp
__he10?
¢ p.HBc’
rae
_ay sino,, u

¢

cosBy (ut1)?

— IpUBEIEHHBIM PaAnyc KPUBHU3HBI CONPSDKEHHBIX Npoduiel 3yObeB B MOJIOCE 3aleTICHUS.

MuHUMAaTBHBIA KO3 GUITHEHT 3amaca DIYOMHHONW KOHTAKTHOW MPOYHOCTH S gy min = 1,4

4.2.3 Baasl.

4.2.3.1 Ilpu pacnonoxkeHuu mectepeH nox yrom 120° u Gonee nuamerp Bama OONBIIOTO Kojeca
JOJKeH ObITh He MeHee 1,1 quaMeTpa MpoMexyTOUHOI'O Bajia BaJOIIPOBOAA, a BO BCEX OCTANIBHBIX CIIydasix
pacro-JI0KeHHs IIeCTePeH OH JTOJhKeH ObITh He MeHee 1,15 nuameTpa mpomexyTowdHoro Bama. [Ipu sTom
JOJDKHBI YUUTHIBATHCS XapaKTEPUCTUKH MEXaHWYeCKHX CBOMCTB Marepuana Baja Kojeca U Tpo-
MEXyTOYHOTO BaJa.

4.2.3.2 ]Ina cynoB e10BOTO KJlacca Bajbl, IIECTEPHU U 3y0UaThle Kojeca ITIaBHBIX 3y04aThIX mepeaad
JOJKHBI OBITh PacCUUTaHbl HA KPYTSIIAE MOMEHTEI
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T=K4 T,

rae K4 — cm. Tabum. 4.2.3.2 (cm. Taxke 2.1.2 yactu VII «Mexannueckue ycraHoBKm», 1.3 wactu XVII «/lononHuTEIbHEIE 3HAKH
CHMBOJIa KJIaCcCa U CIIOBECHBIE XapPAaKTEPUCTHUKH, OIPEeSSIOIne KOHCTPYKTHBHBIE MM JKCIUIyaTallHOHHBIE OCOOCH-
HOCTH CyIHA»).

Tabnuma 4.2.3.2

Kosddurmenr JlenoBbIE KIacchl
Ice3 Arc4 Arcs Arc6 Arc7 — Arc9, Icebreaker6 — Icebreaker8 — Icebreaker9
Icebreaker7
K’y 1,15 1,25 1,5 1,75 2,0 2,5

JI1s IpOBEPKH CTAaTHUECKOH MPOYHOCTH TITABHBIX 3yOUaThIX TIepeIad CylIoB JEIOBBIX KJIacCOB Arcé —
Arc9 1 JIeJOKOJIOB MAKCUMAJIbHYIO HArPY3KY 7 1ymax CIEAYET MPUHUMATH 10 COTIACOBAHUIO ¢ Peructpom ¢
Y4e€TOM OTHOCHUTEIBHOMN MPOYHOCTHU 3JIEMEHTOB KOMIUIEKCA «BUHT — BaJIONIPOBOI» M HAIMYHS YCTPOKHCTB,
OTPaHUYMBAKOIINX MEpeaBaeMblii KPYTAIIUNA MOMEHT.

4.2.4 Cma3ka.

4.2.4.1 Cma3ka 3y0dUaTeIX 3alleTUICHUH W TOIIMITHUKOB CKOJBKCHHS TIABHBIX Iepenad JIOoDKHA
OCYIIECTBISATHCS TMOJ JaBieHueM. J[omkHa OBITh OoOecrieuyeHa BO3MOXKHOCTH PEryJIHpPOBAHHS JABJICHUS
Macna. J[omKHO OBITh MPETYCMOTPEHO MPEIOXPAHUTEIHLHOE YCTPOWCTBO, WCKJIFOYAIOIICE IMOBBIIICHUE
JTABJICHUS] Macja BBIIIE JTOITYCTHMOTO.

4.2.4.2 Tlogaua cMa3ku K 3y04aThIM 3allCIICHHSAM TOJDKHA OCYIIECTBIATHCS C MTOMOIIBI0 (DOPCYHOK.

®DopcyHKH JOJIKHBI 00ECIeUMBATh 1MOa4y Macjia B BUIC IJIOTHOH BeepOOOpa3sHOM CTPYH, MPHYEM
COCEJIHUE CTPYH JOJIKHBI MEPEKPhIBATh APYT ApYra.

®DopCcyHKHU TOJIKHBI OBITh PACIIONIOKEHBI TaK, YTOOBI MAcj0 3aTATUBAIOCH B 3allCIUICHUE TpU padoTe
Ha MepeaHui U 3aIHUN XOII.

ITonBox Macia K TOAIIMITHAKAM B (POPCYHKaM, a TaKKe OTBOI Macja OT HHUX JOJDKEH BBITIOTHATHCS
TaK, 4T00bI HE ObLIO BCIICHUBAHHS U dMYJIBIUPOBAHMS Macia.

4.2.4.3 Cucrema CMa3KH JOJDKHA oOTBedaTh TpeOoBaHusM pasza. 14 wactu VIII «Cucremsr u
TpyOONIPOBOIBIY.

4.2.5 YnpasieHue, 3alliATa ¥ peryJnpoBaHue.

4.2.5.1 TlocTel ympaBieHUs AOKHBI OTBedaTh TpeOoBammsaM 3.2 yactu VII «MexaHudeckne
YCTaHOBKIY.

4.2.5.2 Tlepemaun JOMKHBI OBITH 00OPYIOBaHBI MpUOOpaMU IJIST MU3MEPCHHUS JABICHUS B CHCTEME
CMa3KH Ha BXOJIC M TEMIIEPATYPhl Ha BXOJIEC U BBIXOJIE, @ TAKXKE YCTPOUCTBOM JUIsl 3aMepa YPOBHS Macja B
KOpIyce peayKTopa.

4.2.5.3 Kax/1plil MOMIIHUITHUK CKOTBKEHHS M KOKABIN YITOPHBINA TOAIIUITHIK JTOJKHBI OBITh CHA0KEHBI
YCTPOUCTBOM [Jid HM3MEpEeHus Temieparypbl. [Ipu mnepemaBaemMoil momiHocTH MeHee 2250 kBT
JIOTTYCKAETCs IS OTOPHBIX TOANIUITHUKOB M3MEpPEHHE OOIIel TeMmIeparypbl OTpa0OTaBIIero mMacjia Ha
BbIXOne. Peructp MoxkeT moTpeOoBaTh yCTPOMCTBA JUIsi M3MEPEHUS TEMIIEPaTyphl TaKXKe W IS
MOJIIUITHUKOB KaueHHs.

4.2.5.4 Jlns 3amuTHl OT HEIOIYCTHMOTO TOBBINICHUS TEMIIEpaTypbl Macia B TOAIIMIHHUKAX WIN
MajgeHus MABJICHWS B CHCTEME CMa3KH CIEIyeT MPeayCMaTpUBaTh aBapHHHO-TIPEAYTPEIUTEIBHYIO
CHUTHATIU3AIHIO.

4.3 YIIPYT'UE U PASOBIIUTEJIBHBIE MY®ThI

4.3.1 O06mue TpedoBanms.

4.3.1.1 TpeOGoBaHMsa HACTOSILIEH INIABBl PaCIPOCTPAHSIOTCSA HA YIPYrde M Pa3oOLIMTENbHBIE MY(QTHI
IJIAaBHBIX M BCIIOMOTaTEJIbHBIX MEXaHU3MOB. Ha pa3o0uurenbHble 3JIeKTPOMAarHUTHBIE M THPABINYECKHIE
My(TBI 3TH TpeOOBaHMS PACHPOCTPAHIIOTCS B TOIl Mepe, B KaKOW OHM IPHMEHUMBI.
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4.3.1.2 Marepuanbl )KeCTKHX JleTaield My(T BaJIOIPOBOIOB JIOJKHEI OTBEYaTh TPeOOBaHUAM 2.4 4acTu
VII «MexaHndeckue yCTaHOBKHY.

4.3.1.3 CoenuuuTeNnbHBIC (QIIAHIIEI U COSTUHUTENb-HBIC OOITHI TOJDKHBI OTBeUaTh TpeOoBaHUAM 5.2 U
5.3, a MyQThI ¢ OCCIIMOHOUHOM TocaaKkol Ha Bajgax — 5.4 yactu VII «MexaHU4ecKre yCTaHOBKHY.

4.3.1.4 Ynpyrue u pazoOumTensHble My(QThI, IpeJHa3HauYCHHBIE AJIsI CYI0B C JEJOBBIMU YCHJIE-HUSIMH,
JIOJDKHBI OTBevarh TpeboBanusaM 4.2.3.2.

4.3.1.5 Korcrpykuus My(hT BaJOIIPOBOAOB CYJOB C OZHUM INIaBHBIM JIBUTATEJIEM, B ClIydae BBIXOZA U3
cTposs My(T, MODKHA MpexycMaTprBaTh BO3MOXHOCTH MOJAEP)KaHUS XOMOBOTO pEXHMa CyIHA CO
CKOpOCTBIO, O0eCTIeYNBAlOIIel YIIPaBIsIeMOCTh CYIHOM.

4.3.2 Ynpyrue My(Tsbl.

4.3.2.1 Ecmu tpeboBanue 4.3.1.5 He oOecrieumBaeTcs, TO MPEICIBbHBI CTAaTHUYSCKUA MOMEHT
Marepuana ynpyrux 3JI€MEHTOB M3 PE3MHBbl WM MOJOOHOTO0 CHHTETHYECKOrO MaTrepHaja, paboTarolImux
Ha Ccpe3 WM pacTsDKeHHe, JOIDKeH OBITh HE MEHee BOCBMHUKPATHOTO KPYTSIIEr0 MOMEHTa MY(THI.

4.3.2.2 Ilpu pacuere ynpyrux My(pT I[TaBHBIX MEXaHHU3MOB M JHU3ENIb-TCHEPATOPHBIX arperaTtoB
JOJDKHBI OBITh HPHUHATH BO BHUMaHHUE MIOIMOJHUTEIbHBIC HArpy3Kd, BBI3BaHHBIC KPYTHJIBHBIMHU
kosreOanusaMu (cM. pazzd. 8 gactu VII «MexaHHdUecKre yCTaHOBKNY).

4.3.2.3 VYnopyrue MyQTH AW3ETb-TEHEPATOPHBIX arperaroB OJDKHBI BBIACPKABATH MOMEHTHI,
BO3ZHUKAIOIINE TPM KOPOTKOM 3aMBIKaHMH. B cilydyae OTCyTCTBHS TakuUX JaHHBIX, MaKCHUMaJbHBIN
KPYTSLIMA MOMEHT JOJDKEH OBITH He MeHee 4,5 HOMUHAIBHOTO KPYTALIEr0 MOMEHTA MY(QTEHI.

4.3.2.4 JlomxHa ObITh oOecreueHa BO3MOXHOCTb ITOJIHOCTBIO HArpy’kaTh YNpyTrue >JIEMEHTHl U3
PE3UHBI WJIM TOJOOHOI0 CHHTETUYECKOro MaTepuana MydT INIaBHBIX MEXaHWYECKUX YCTAaHOBOK U JAN3ENb-
TeHEPaTOPHBIX arperaroB B Jquana3oHe temmeparyp ot 5 mo 60 °C.

4.3.3 Pa3zo0mmuTebHbIe MY(THI.

4.3.3.1 PazoOmurensHbple My(THl TJaBHBIX MEXaHM3MOB JOJKHBI UMETh YCTPOWCTBA, MpEerOTBpa-
MIAIOIINE UIUTEIILHOE CKOJIbKEHHUE.

4.3.3.2 JlomkHa ObITH OOecIieueHa BO3SMOXKHOCTh YII-PaBiICHUS Pa300LIIUTEIbHBIMI My(pTaMy IJIaBHBIX
MEXaHU3MOB C TIOCTOB YIIPABJICHUS TJIABHBIMH MEXaHH3MaMH.

HenocpencTtBeHHO Ha camMuX pa3o0IIMTENBHBIX My(Tax IOMKHO OBITH MPETyCMOTPEHO YCTPOMCTBO
pe3epBHOro (aBapUHOTO) YIpaBICHHUS.

4.3.3.3 Ilpu pabote nByx uiau Oosiee ABUTaTeNed Ha ONUH TpeOHOI Bal yepe3 pa3oO0LIUTENbHBIC
My(TBl YCTPOMCTBO yNPaBICHUS UMU JOJDKHO MCKIIIOUaTh BO3SMOXKHOCTh MX OIHOBPEMEHHOT'O BKJIIOUEHHS
mpu paboTe IBUTATENEN B Pa3IMYHBIX HANPABICHHUSX BPAIICHUS.

4.4 BAJJOITOBOPOTHOE YCTPOMCTBO

4.4.1 BamonoBOpPOTHOE YCTPOWCTBO C MEXaHWYECKHM IIPHUBOJOM JODKHO HMETh OJIIOKHPOBKY,
WCKJTIOYAIOIIYI0O BO3MOXKHOCTH BKJIIOUEHHSA Tepenad u My(pT HpH BKIIOYEHHOM BaJOMOBOPOTHOM
ycTpoiictBe (cM. Taxke 3.1.6 wactu VII «Mexanuueckue yctaHoBkn» u 2.11.1.4 Hacrosimeit yactn).



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

I1X-107

5 BCIIOMOTI'ATEJIBHBIE MEXAHUW3MbI

5.1 KOMIIPECCOPHBI BO3JYIIHBIE C MEXAHUYECKHUM ITPUBOJOM

5.1.1 O6uue TpeGoBaHusA.

5.1.1.1 IlpremHbIe TaTPyOKH KOMIIPECCOPOB IOJKHBI OBITH CHAOXKEHBI (DMIIBTPAMHU.

5.1.1.2 Kommpeccopsl JOKHBI ObITh CIIPOSKTUPOBAHBI TAKMM 00pa30M, 4TOOBI TEMIIEpaTypa BO3IyXa
Ha BBIXOJEC M3 BO3AYXOOXJAaOUTENs TMOCIETHEH CTyNeHH Komipeccopa Obuta He Oomee 90 °C, m
000pynoBaHbl CUTHATIBHBIM ycTpoicTBOM ui AIIC, cpabaThIBarOIIMMK MTPY MPEBBILICHUN TEMIIEPaTyphlI.

5.1.1.3 Oxnaxxmaromye MOJIOCTH KOMITPECCOPOB MOJKHBI OBITH 00OPYIOBAaHBI CITYCKHBIMH YCTPOHUCT-
BaMH.

5.1.2 IlpepoxpaHuTeabHble yCTPOICTBA.

5.1.2.1 Ha xaxmoil CTymeHH KOMIIpeccopa WM HENOCPEICTBEHHO IIOCIe Hee [OJIKEH OBITh
YCTAHOBJIEH IPEeNOXPaHUTENIbHBIN KJIAlaH, HEe AOIYCKAIOLIMH IOBBIMICHHUS AABICHUS B CTyIIEHH Oonee
1,1 pacueTHOTO MpH 3aKPHITOM KIJIallaHE Ha HAarHETaTeIFHOM TPyOONpoBOIE.

KoHcTpykius KinanaHa T0KHA UCKITIOYaTh BO3MOXKHOCTE €T0 PETYJIMPOBAaHUS UITH OTKIIOYEHHS MOCIe
YCTaHOBKH Ha KOMIIPECCOP.

5.1.2.2 Kaprepsl KoMmpeccopoB o0bemoM Oomee 0,5 M> JIOKHBI OBITH OGOPYIOBAHBI Mpe-
JOXPaHNTEIb-HbIMHU KJIallaHAMM, KOTOpBIE JOJIKHBI OTBe4aTh TpeOoBaHusM 2.3.5.

5.1.2.3 Kopmyca oxmaguteneil MOMKHBI OBITh CHAaOXKEHBI MPEIOXPAHHUTEIHHBIMH YCTPOICTBaMH,
o0ecrieunBaroIMMK CBOOOIHBIN BBIXOJ] BO3/IyXa B Cllydae pa3pbiBa TPYOOK.

5.1.3 Konenuarslii BaJ.

5.1.3.1 Mznoxennsii B 5.1.3.3 u 5.1.3.4 cnoco® mpoBepoYHOTrO pacyeTra pacHpOCTpaHSETCs Ha
CTaJIbHbIE KOJICHYAThIE BaJbl CYOBBIX BO3AYLIHBIX KOMIIPECCOPOB U KOMIPECCOPOB XOJIOIMILHOTO areHTa
¢ panaeM, V- 1 W-00pa3HBIM pacIioioKeHUEM IFITHHAPOB, C OIHO- M MHOTOCTYIIEHYAThIM C)KaTHEM.

UyryHHbIE KOJIEHYaThle BaJibl, a TaK)K€ OTCTYIUIEHHS OT pPa3MepOB CTAIBbHBIX KOJEHYATBIX BaJIOB,
paccuntanHbx o Gopmynam (5.1.3.3) u (5.1.3.4), MoryT OBITH OIyIIEHHI MO COIMIacOBaHUIO ¢ Peruct-
POM IIpH YCJIOBHHM NIPEACTABICHUSI 0OOCHOBBIBAIOIINX PACUETOB MM SKCIICPUMEHTAIBHBIX JaHHBIX.

5.1.3.2 KosneHuaTsie Bajibl JOJKHBI U3TOTOBISITHCS U3 CTAJIU C BPEMEHHBIM cONpOoTUBIeHUEM OT 410 1o
780 Mlla.

[Ipu mpuMeHeHnH CTaiu ¢ BpeMeHHBIM conpoTuBieHreM Boie 780 MIla Ha paccmoTpenue Peructpa
JOJDKHO OBITh TPEACTAaBICHO TEXHHYECKoe OOOCHOBaHHE, IOATBEPXKAAIONIEe HAIACKHOCTh TaKOU
KOHCTPYKLIUH.

UyryHHbIE KOJICHYAThIE Bajbl NOJDKHBI M3TOTABIMBATHCA M3 YyI'yHAa C IIAPOBUAHBIM TI'PadUTOM,
MMEIONIETO (PePPUTHO-TIEPIUTHYIO CTPYKTYpy cornacHo Tadi. 3.9.3.1 wactu XIII «Marepuansn.

5.1.3.3 [lmameTp IeeKk KOJIEHYATOTO Baja d,, MM, KOMIIpeccopa JOJDKEH OBITh HE MeHee
onpeaensIeMoro mno gopmyie

d =025k 3/ D} pJOSLE/+ (s01)’, (5.1.3.3)

rae D, — pacyeTHbIN JMaMeTp UMIIMHIPA, MM; [IPH OJHOCTYNEHYAaTOM CKaTuh D, = D,;
D, — nmameTp IMITHHPA, MM; TIDH IBYX- ¥ MHOTOCTYTIEHYAaTOM CXKaTHH B OTJAENBHBIX MUInHApPaX D= Dg;
Dp — nmameTp IUITHHApPA BHICOKOTO JTABJICHMS, MM; TIPH JIBYXCTYIIEHYaTOM C)KaTHH B OJTHOCTyHeHJaToM mopiHe D, =1,4D,;
NIPH IBYXCTYNEHYATOM C)KaTHU B OZHOM TH((GEpeHIMaTbHOM MOPIIHE

D,= /Dy — Di ;

D, — nuameTp UMIMHAPA HU3KOTO JIaBJICHUS, MM;

Px — JaBJIGHUE HAarHeTaHWs LWIMHIpPA BBICOKOTO JABIEHHs JUIsl BO3IYIIHBIX KommpeccopoB, Mlla; s kommpeccopoB
XOJIOAWJIBHBIX MAIllUH 3HAYECHUE P JTOJDKHO MpUHUMAThCS 1o 2.2 yactu XII «XononunbHbIe yCTaHOBKI»;

L, —pacyeTHOE PacCTOSHUE MEXKIY PAMOBBIMU MOJUINITHUKAMH, MM,
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L,= L' — 1py pacHoioXeHHH OJHOTO KPHBOIIMIIA MEXKTY IBYMs PAMOBBIMU IOAIIMITHHKAMH;

L,=1,1L' — npu pa3MeIeHHH JBYX CMEIICHHBIX KPHBOIIMIIOB MEXY JABYMs PAMOBBIMU IOJIIMITHHKAMH;
L' — dakTrnueckoe pacCTOSHHE MKy CepelHAMH PaMOBBIX HOJIIUITHHUKOB, MM;
S — XOJ IOpLIHA, MM;

k', f, 91 — xoaddunments, npuHuMaemsie o tabn. 5.1.3.3-1, 5.1.3.3-2 u 5.1.3.3-3.

Tabnuma 5.1.3.3-1
3Hauenus: kodppuumnenta k'

BpemenHoe conpoTuBieHHE 390 490 590 690 780 900
R,,, MIla
k' 1,43 1,35 1,28 1,23 1,2 1,18

Tabnuna 5.1.3.3-2
3Hauenus koddduuuenta f

Yron MexIy OCSAMH HUIMHAPOB 0° (psaHbIA) 45° 60° 90°

i 1,0 2,9 1,96 1,21

Ta6bnuna 5.1.3.3-3
3nauenns kodppuuuenTa Qq

Hucio uuIMHIpOB 1 2 4 6 8

1 1,0 1,1 1,2 1,3 1,4

5.1.3.4 TonumuHa 1meKy Baia s, MM, JOJDKHA OBITH HE MEHEe OmpenessieMol mo ¢opmyre

h=0,105k1 D/ (1 V2 + 0,4)picif1/b, (5.1.3.4)

rne ki =a3/R,/(2R,,—430);
R,,, —BpemenHoe conportusnenre, MIla; npu ucmonp30BaHUK Marepuaia ¢ BPEeMEHHBIM compotuBieHneM Oomee 780 Mlla

IUIs pacdera cienyetr npuanMmars R, =780 Mlla;

a=0,9 — mng BaoOB ¢ a30THPOBAaHMEM BCEH MOBEPXHOCTH JMOO MOABEPTHYTHIX APYrOMY BHIY YIPOUHEHHS, OJ0OpPEHHOMY
Perucrpom;

a=0,95 — u1s BaJIOB KOBAHKIX B IITaMIIaX WJIM B HAaIIPABICHUH BOJIOKOH;

a=1 — s BaJoB, HE MOIBEPTHYTHIX YIPOUHEHHIO;

\ry, Vp — kodddurments, npuHuMaemsie 1o tabiu. 5.1.3.4-1 u 5.1.3.4-2;

Tab6nuna 5.1.3.4-1
3uauenns kodpduuuenta Y

elh
r/h
0 0,2 0,4 0,6 0,8 1,0 1,2
0,07 4,5 45 428 4,10 3,70 3,30 2,75
0,10 3,5 35 3,34 3,18 2,88 2,57 2,18
0,15 2,9 2,9 2,82 2,65 2,40 2,07 1,83
0,20 2,5 2,5 2,41 2,32 2,06 1,79 1,61
0,25 23 2,3 2,20 2,10 1,90 1,7 1.4
IipuMeyaHue. r — pauyc raiateiy, MM; & — aOCOJIOTHAS BEMYHHA MEPEKPBITHS, MM; (CM. pHC. 5.1.3.4); uisl KOJNICHYATBIX BAJIOB,
MMEIOIINX PAaCCTOSHUE X MEX/Iy [IATYHHON M paMoBoil miefikamu, Iu1st Kod(durmenTa \f; JODKHBI IPUHAMATBCS 3HAYCHHS JCHCTBYIOLINE
npu cootHomeHuu &/h=0.

Px — JaBJIeHUE HarHeTaHusl, IPUHUMAEMOE COIVIaCHO ykazaHusM 5.1.3.3;

€1 — PacCTOSIHHE OT CEPeAMHBI PAMOBOTO MOJIIUITHUKA IO CPEAHEH IUIOCKOCTH INEKH; MPHU CMEIICHHBIX KPUBOIIMIIAX,
PACIIONIOKEHHBIX MEXKY IBYMsI PAMOBBIMH MOANIMITHUKAMH, IPUHUMAETCS PACCTOSIHUE IO CPEIHEH MIOCKOCTH NICKH,
HanboJiee yIalIeHHON OT OMOPBI, MM;

b — mIMpUHA IIEKH, MM;

f1 —xo3ddurent, npuHUMaeMsIil o tabum. 5.1.3.4-3;

D, —pacueTHbIi qHaMeTp LWIMHApPA, IPUHUMAEMBIH cortacHo 5.1.3.3.
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L r o 7
L_ hy
h
Puc. 5.1.3.4
Tabnuma 5.1.3.4-2
3navennst ko3pduunenta |,
b/d 1,2 1,4 1,5 1,8 2,0 2,2
2 0,92 0,95 1,0 1,08 1,15 1,27
Ta6numa 5.1.3.4-3
3navyenus koddpduuuenta f;
i o
TOJI MEXKTY 0 5 45° 60° 90°
OCSIMH IIHJIMHIIPOB (psiHbIIT)
h 1,0 1,7 14 1,1

ITpomexyTouHble 3HaUeHHs KO3 (HUINEHTOB, NPUBEICHHBIX B TaONUIAX, OMPEICISIOTCS JTUHEHHON
HWHTEPIIOJISIITUEH.

5.1.3.5 [Ipu pOEKTHPOBAHUU W M3TOTOBJICHHM BAJOB JOJDKHBI BEITIONHATHCS TpeboBanus 2.4.12 —
2.4.13.

5.1.4 KoHTpo1bHO-H3MepHTeIbHbIe NPUOOPHI.

5.1.4.1 3a ka0l CTYNEHbIO KOMIIpECcopa JOKEH ObITh YCTAaHOBICH MaHOMETD.

5.1.4.2 Ha HanopHOM mnarpyOke HENOCPEICTBEHHO 33 KOMIIPECCOPOM JIOJDKHA OBITh MPEAyCMOTPEHa
BO3MOXHOCTH 3aMepa TeMIepaTypbl BO3IyXa.

5.1.4.3 OOGopynoBaHHe HaBENIEHHBIX KOMIIPECCOPOB KOHTPOJIBHO-U3MEPHUTENbHBIMH TpHOOpaMu
JIOJKHO OTBeuaTh TpeboBaHusaM 5.1.4.1 u 5.1.4.2 HACKOJBKO 3TO MO3BOJISIET UX KOHCTPYKIIHS.

5.2 HACOCBI

5.2.1 O6mue TpedoBanms.

5.2.1.1 [JlomxHBl OBITH TPEXyCMOTPEHBI MEphl MPOTUB MONAJaHHs NEPEKauYMBaEMON JKUAKOCTU B
MOAMUNHUKH. VICKITIoueHne OMyCKaeTcs IS HacOCOB, YV KOTOPHIX IlepeKadyrnBaemasi >KHUIKOCTh
WCTIONB3YEeTCs UII CMa3K{ TOAIIUITHHKA.

5.2.1.2 CanbHMKH HAcOCOB, PaCIIOJIOKEHHBIC Ha CTOPOHE BCACHIBAHMUS, PEKOMEHAYETCs 000pya0BaTh
TUIPABINYECKUMH 3aTBOPAMH.

5.2.2 TIpenoxpanuTeibHbIe YCTPOiicTBA.

5.2.2.1 Ecnau KOHCTPYKIMSI Hacoca HE MCKIIOYaeT BO3MOXKHOCTH IIOBBIIIEHUS JaBICHUS BBIIIIE
pacyeTHOro, MOJKEH OBITh MPeIyCMOTPEH MpeloXpaHUTEeNbHBIH KJalmaH Ha KOpITyce Hacoca WM Ha
TpyOONpPOBOJIE A0 MEPBOrO 3AIOPHOTO KIIalmaHa.

5.2.2.2 YV HacocoB, mpeJHa3HAuYCHHBIX U1 NEPEKadKH FOPIOYMX KHUIKOCTEH, MEePEmycK KUIKOCTH OT
MPEJOXPAHUTENHHBIX KJIAIaHOB JOJDKEH OCYIIECTBIATHCS BO BCACHIBAIOUIYIO TIOJIOCTh HAcOCa HITH
BCACBHIBAIOIIYI0 YaCTh TPyOOIIPOBOJA.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

IX-110

5.2.2.3 JomxHbl OBITH HPELyCMOTPEHBI MEPHl, HCKIIOYAIONINE BO3HUKHOBEHHE THAPABIMYECKUX
yIapoB; MPUMEHEHHE B 3TUX LEJISX NEePEIyCKHbIX KJIAlaHOB HE PEKOMEHAYETCsI.

5.2.3 IIpoBepka NMPOYHOCTH.

5.2.3.1 Kputnyeckas yacToTa BpalleHHs] poTopa Hacoca JOJKHA ObITh He MeHee 1,3 pacdeTHOM.

5.2.3.2 Jleranu Hacoca AODKHBI OBITH NMPOBEPEHBl HAa MPOYHOCTH MPH ACHCTBHU B HUX YCHJIHH,
COOTBETCTBYIOILINX PAacUEeTHBIM NapamerpaM Hacoca. [lpu 3ToM npuBeneHHbIE HANPSKEHUS B JCTANAX HE
JIOJKHBI ipeBbimarh 0,4 mpenena TeKy4ecTH MaTepuana JeTalu.

5.2.4 CamoBcacbhIBaOIIie HACOCHI.

5.2.4.1 Hacocpl, cHaOXEeHHBIE CaMOBCACHIBAIOIIUMH YCTPOHCTBaMH, TOJKHBI 00eciednBaTh paboTy B
YCIIOBUSIX «CYXOTO BCACHIBaHUS» U, KaK MPaBHJIO, HIMETh YCTPOUCTBA, CKIIIOYAIOIINE PabOTy CaMOBCACHI-
BAIOILIETO YCTPOWCTBA Ha 3arpsi3HEHHOW BOJE.

5.2.4.2 Y caMoBcachIBaIOIIMX HACOCOB MOJKHO OBITH MPETYCMOTPEHO MECTO IS ITOMKITFOUCHHS
MaHOBaKyyMMeTpa.

5.2.5 JlonoaHuTe/IbHBIE TPe0OOBaHMSA 1JISl HACOCOB, NMEPeKAYUBAIOIIMX TOPIOYMe KUAKOCTH.

5.2.5.1 YmnortHeHus Baja AOJDKHBI OBITH TaKMMHM, YTOOBI IOSIBUBLIMECS YTEUKH HE BbI3BIBAIN
00pa3oBaHus ApOB U ra30B B TAKOM KOJMUYECTBE, YTOOBI MOIJIa 00pa30BaThCs BOCIIIAMEHSIOIIASICS CMECh
BO3/yXa W rasa.

5.2.5.2 JlomxHa OBITH UCKITIOY€HA BO3MOXKHOCTh BO3HMKHOBEHHS YPE3MEPHOTO HarpeBa M BOCILIaMe-
HEHHS B YIUIOTHEHHUSAX BPAILAIOIINXCS AETalIel W3-3a SHEPIUU TPEHUSI.

5.2.5.3 Ilpu npuMeHEHHH B KOHCTPYKLHMHU HAcOCa MAaT€pUaNOB C HU3KOH 3JEKTPUUECKON MpPOBOIU-
MOCTBIO (IUIACTMACCHl, PE€3MHA M T.N.), NOJDKHBI OBITh HPUHATH MEPHl ISl CHSATHUS C HUX
ANIEKTPOCTATHUYECKUX 3apSA0B IyTEM BKIIOYEHHS B TaKHe MaTepHallbl MPOBOMAIINX TPUCANOK WIH
MIPUMEHEHHEM yCTPOWUCTB CHATHUS 3apsA]0B U OTBOJA UX Ha KOPIIyC.

5.2.6 JlomonHuTe/bHBIE TpPe0OBaHWS [Jsi TPY30BBIX, 3aYMCTHBIX H 0AJJIACTHBIX HACOCOB
He()TeHAJMBHBIX CYI0B.

Kopnyca HacocoB, yCTaHOBJIEHHBIX B TOMEIIEHHWH TPYy30BbIX HacocoB cormacHo 4.2.5 uvactu VII
«MexaHn-9ecKne YCTaHOBKHY», JOJKHBI OBITh CHAOXKEHBI TaTYNKaMU TEMIIEPaTyphI.

5.3 BEHTAJISATOPBI, BO3JAYXOHAT'HETATEJIN U TYPBOHATHETATEJIN

5.3.1 O6uue TpedoBanms.

5.3.1.1 TpeGoBaHus HACTOAIIEH IIABBI JOJKHBI BBHITOIHATHCSA MPH MPOSKTUPOBAHUN U U3TOTOBJICHUHU
BEHTWISITOPOB, NPEAHA3HAYEHHBIX [JIs KOMIUIEKTAllMU CHCTEM, periaMeHTUpyeMbIX dacTbio VIII
«CucteMbl 1 TpyOOTIPOBOABI», a TAKXKe BO3AYyXOHArHEeTaTelleH KOTIOB U TypOOHArHeraTelneil nBurarenei
BHYTPEHHETo cropaHus (cM. Takxke 2.5.7).

5.3.1.2 PoTopsl BEHTHJISTOPOB U BO3AYXOHArHETATEICH COBMECTHO C COCIMHUTEIHHBIMUA MydTamu, a
TaKkKe poTopsl TypOOHarHerareneil B cOope MOKHBI OBITH OTOAJaHCHPOBAaHBI B COOTBETCTBUH ¢ 4.1.2.

5.3.1.3 BcacoiBatomue maTtpyOKH BEHTHJISTOPOB, BO3AyXOHarHeTareied W TypOOHarHerartesei
JIOTDKHBI OBITH 3aIIUIICHBI OT MOMAJaHus B HUX TOCTOPOHHUX MPEIMETOB.

5.3.1.4 Cucrema cMa3Ku TOJIIAITHUKOB TypOOHArHerartesiedl MODKHA HCKIIIOYaTh BO3MOXHOCTH
TIOTIaJ]aHAs Maclia B HaJTyBOYHBIN BO3IYX.

5.3.2 IIpoBepka NMPOYHOCTH.

PaGoune xomeca TypOWH W HarHeTareyied TOJDKHBI OBITh PAacCUMTAHBI TaK, YTOOBI NMPH YaCTOTE
BpaIeHusi, paBHOH 1,3 pacueTHOH, NMPUBEACHHBIC HANPSIKCHHS B JIIOOOM cedeHnn Obuth He Oonee 0,95
mpejena TeKy4ecTH Marepraita JeTajn.

Paboune koneca TypOWH M HarHeTareleil JOHKHBI OBITh TaKKe MPOBEPEHBI HA MPOYHOCTH ITYTEM
WCIIBITAHMS B TEUCHHE HE MEHee 3 MUH MPHU YacTOTE BpaIlCHHs], paBHOU 1,2 pacueTHOM.

Takasi mpoBepka roJIOBHOTO 00pasia paboumx KojieC TYpOMH M HAarHEeTaTelNeH SBIIeTCS 00sM3aTeIbHOM.

CepuiiHble 00pa3ibl MOTYT He ITOBEPraThCsl 3TOM MPOBEPKE B TOM CITy4ae, ECIIH IIPEXyCMOTPEH KOHTPOITh
Ka)KI0 TTOKOBKH Pabodero Kojeca OTHUM M3 OZOOPEHHBIX METOAOB Hepa3pyIIAIOIIero KOHTPOJISL.
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Jis ra3oTypOMHHBIX HarHeraTelieii MOTYT ObITh JOMYIIEHBI W JpPyrdue 3amachl MPOYHOCTH I10
cornacoBaHuio ¢ PermcrtpoM, ecim TPUMEHSIOTCS METOABl pacueTa, YYHUTHIBAIOMINE KOHIIEHTPAIUH
HaNPSOHKEHUH M TUIACTUYHOCTH (METO/ KOHEYHBIX JIEMEHTOB).

5.3.3 JlonoJHuTeNAbHbIe TPeOGOBAaHUSA [Js1 BEHTHUJSATOPOB MNOMeIEHHH TpPy30BBIX HACOCOB
He()TeHAJMBHBIX CY10B, MOMEIIEeHMI JUIA NMePeBO3KH ONMACHBIX IPY30B M IPY30BBIX NOMeLIeHHH, B
KOTOPBIX NMEePEeBO3UTCS ABTOTPAHCHOPT C TOIJIHBOM B 0aKax.

5.3.3.1 Bo3aymrHsiid 3a30p MEXITy KPBUTATKOM M KOPITYCOM BEHTHJIATOpa IOJDKeH ObITh He MeHee 0,1
JMa-MeTpa MIEeHKH Bajla KPBUIATKY B paiioHe TMOAIIUITHAKA, HO BO BCEX CIydasx He MeHee 2 MM (IIpH 3TOM
6onee 13 MM ero MOXKHO He JIeNaTh).

5.3.3.2 Jlns npenoTBpalieHus nonajiaHus B KOPITyc BEHTHIATOpA MOCTOPOHHUX IIPEIMETOB Ha BXO/E U
BBIXOJIC BEHTWJISIIIMOHHBIX KAHAJIOB HAa OTKPHITOHN maiy0e OJKHBI YCTAHABIMBATHCS 3AIIUTHBIE CETKU C
KBaJpaTHBIMU siYE€HKaMH C pa3MepOM CTOPOHHI He Oonee 13 Mm.

5.3.3.3 /I mpenoTBpariieHust HaKOTUICHHMS SIEKTPHYECKHX 3aps/I0B BO BPAIIAIOIINXCS JETANSIX M KOPITyce
OHHM JIOJDKHBI M3TOTaBIMBATHCS W3 MarepHajioB, HE BHI3BIBAIONIIMX BO3HUKHOBEHHE 3apsiIOB CTAaTHUECKOTO
anekTpudecTBa. Kpome TOro, ycraHOBKa BEHTWIISITOPOB Ha CyAHE JOJDKHA MPEIYyCMaTPUBATh MX HAJIEKHOE
3a3eMJICHHE Ha KOPIyC CyJHa B COOTBETCTBHU C TpeOOoBaHUsIMHU dacTH X| «mekTpryeckoe 000pyIoBaHHE).

5.3.3.4 Kpputatka u kopmyc (B pailoHE BO3MOXKHOTO CONPHUKOCHOBEHUS C KPBUIATKOM) IOJKHBI
M3TOTaBJIMBAThCS U3 MaTepHajoB, KOTOPHIE MPH B3aUMOAEHCTBUHU HE 00pa3yloT HCKp.

He o6pasyrommmu UCKp NPU3HAIOTCS CIEAYIOMINE COUYSTaHUSI MAaTEPHAIOB KPBIJIATOK U KOPITYCOB:

.1 U3 HEMEeTaTNYEeCKNX MaTepUaIOB, 00IaaAIONINX aHTUCTATUISCKUMH CBOMCTBAMU;

.2 U3 CIUIaBOB HA HEXEIE3HOU OCHOBE;

.3 U3 HeprKaBeIIel ayCTEHUTHOW CTalu;

.4 KpBIJaTKa U3TOTOBJIEHA U3 aJTFOMHHHMEBOTO MM MarHMEBOIO CIUIAaBa, a KOPIYC M3 YyTyHA UM CTaIH
(BKIJTIOYasi HEPXKABEIOIIYIO ayCTEHUTHYIO CTallb), €CJIM BHYTPHU KOpITyca B palioHe KPbUIATKH YCTaHOBJIEHO
KOJIBIIO COOTBETCTBYIOIIIEH TOJIIMHBI, U3TOTOBJICHHOE W3 CIUIABOB Ha HEXEJIEe3HOH OCHOBE;

.5 1r060€ coueTaHne YYTYHHBIX M CTAIBHBIX KPBUIATOK M KOPITYCOB (BKITIOYAs TAK)Ke, KOTAa KpbLIaTKa
WJIM KOPITYC M3TOTOBIIEHBI M3 HEP)KaBEIOUIeH ayCTeHUTHOW CTaJli) NIPH YCIOBUH, YTO 3a30p MEXAYy HUMHU
OyzeT cocTaBiIATh HE MeHee 13 MM.

5.3.3.5 Jlpyrue codyeraHust MaTepHaioB KpbIJIaTOK U KOPITyCOB, HE MIpelycMOTpeHHbIe B 5.3.3.4, Takxke
MOTYT OBITh JIOMYIICHBI, €CITN MPOBEICHUEM COOTBETCTBYIOIINX UCTIBITAHUN Oy/eT JOKa3aHO, YTO OHU HE
00pas3yIoT HCKP.

5.3.3.6 He nomyckaercs NpUMEHEHHUE CIEAYIOIINUX COYETaHUN MaTepUaioB KPbUIATOK U KOPITYCOB:

.1 KpBUTaTKK M3TOTOBJIEHBI M3 AITIOMHUHUEBBIX MM MarHMEBHIX CIUIaBOB, a KOpPIIyca W3 CIUIABOB Ha
JKEJIE3HOM OCHOBE;

.2 KpBUIaTKW W3TOTOBJICHBI W3 CIUIAaBOB HA JKEJIE3HOH OCHOBE, a KOpITyca W3 AIFOMHHUEBBIX HIIH
MarHreBbIX CILIABOB;

.3 KpBUTaTKH M KOPITyca M3TOTOBJIEHBI M3 CIUTABOB Ha JKEJIE3HOM OCHOBE TPH 3a30pe MEXIy HUMH
MeHee 13 mMM.

5.4 CEITAPATOPBI HEHTPOBEKHBIE

5.4.1 O6mue TpedoBanms.

5.4.1.1 KoHcTpyKkuus cemnapaTtopoB JODKHA UCKIIOYATh YTEUKY He(PTENpOAYyKTOB M WX MAapOB IPHU
TMOOBIX PEeKUMaxX Ceraparuy.

5.4.1.2 bapabans! cemapaTopoB JODKHEI OBITh TUHAMUYECKHA OTOATaHCHPOBAHEI. [lomokeHne cheM-
HBIX JeTajei MODKHO ObITh 3amapkupoBaHo. KoHcTpykuus Tapenkoaepikarens u OapabaHa TOMDKHA
WCKJIFOUaTh BO3MOXHOCTh MX HEIPABWILHOW COOPKH.

5.4.1.3 CucteMbl «pOTOp — CTarop» JMOIKHBI OBITh PACCUMTAHBI TaK, YTOOBI 30HBI KPUTHYECKOM
YacTOTHI BpAIlleHHs MPEBHIAIH Pa0OvyI0 YacTOTy BpallleHHs KaK B IIOPOXKHEM, TaK W B 3aIOJIHEHHOM
COCTOSTHHH.
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Hanwnuue 30HBI KPUTHYECKON YaCTOTHI BPALICHHUS HIDKE PACYETHON MOXET OBITh JOMYIICHO TOJBKO
TP yCIIOBHU TPEACTaBICHNS AOKa3aTeNbCTB [UTUTENBHON HaZe)KHOW paboTHI cemaparopa.

5.4.1.4 Konctpykmust My(T BKIIIOYSHHS TOJDKHA HCKIIIOYAaTh BOZMOYKHOCTh HCKPOOOpPA30BaHMS, HEJO-
MyCTUMOTO HarpeBa Ha BCeX pekHMax palboThl cemaparopa.

5.4.2 IIpoBepka NMPOYHOCTH.

5.4.2.1 Bpamaromuecs Aetand cemaparopa JOJDKHBI ObITH TakKe MPOBEPEHBI HA TPOYHOCTH IIPU
JIEHCTBUU B HUX YCWJIMH NIPU YaCTOTE BPaLICHUs, IPEBBIIAIONIECH pacueTHY0 He MeHee ueM Ha 30 %; npu
3TOM CyMMapHbI€ HalpsHKEHHWS B HHX HE JOJDKHBI mpeBbimars 0,95 mpemena TekydecTw MaTepuana
JleTaneu.

5.4.2.2 TonoBHO# oOpaser cemaparopa Ha CTEHIE 3aBOJA-U3TOTOBHUTENS JOKEH OBITh MOIABEPTHYT
OTIBITHOHM MIPOBEPKE HA MMPOYHOCTH BPAIIAIOIINXCS YaCTeW IMyTeM HCIIBITAHUS €r0 IIPU YacTOTE BPAIICHUS,
MPEBBIIAIONIEH pacYeTHYIO 4acToTy He MeHee ueM Ha 30 %.

5.4.3 KoHTpobHO-U3MepUTeIbHbIe MPUOOPHI U 3a1MUTA.

5.4.3.1 JIo;okHO OBITH MPEAYCMOTPEHO YCTPOMCTBO KOHTPOJISI 32 MPOIIECCOM CEIapaliyi.

5.4.3.2 PexomeHyeTCs cenaparopbl CHa0KaTh YCTPOHCTBOM, aBTOMATUYE€CKH OTKIFOUAIOIIMM TIPHUBOJT
¥ OCTaHABJIMBAIOIINM CENapaTop MpH BO3HUKHOBEHWH HEJOITyCTHMOW BHOpAIlUH arperara.

5.5 KOMITIPECCOPBI ITIPUPOJHOI'O I'A3A (METAHA)

5.5.1 Kommpeccopsl, ycTaHaBIMBacMbleé Ha Ira30BO3bl, NEPEBO3SIIME METaH, W HCIIOIb3yeMbIE B
CHCTEME TIO/IBO/Ia METaHa K JIBYXTOIUIMBHBIM JBHTATEIsIM BHyTpeHHero cropanus (cMm. 9.1.1), momxHsI
obecrieunBaTh TIOBBIIIEHUE AaBICHUS OT arMmocdepHoro mo 25 — 30 MIla npu temmneparype Ha
BcachlBaHWM He BbIe —163 °C.
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6 ITAJIYBHBIE MEXAHU3MbI

6.1 OBIIUE IMOJIOKEHUA

6.1.1 Topmo3HBIC HAKJIATKKM W WX KPEIUICHUS IOJDKHBI OBITh CTOMKMMH K MOpPCKOW Bome M
HedTenponykraM. TOpMO3HbIE HAKIIAIKH JOJDKHBI OBITh TEPMOCTOMKMMHU 110 Temmeparypsl 250 °C.

JomycTtumasi TEPMOCTOMKOCTh COEAMHEHHA MEXJY TOPMO3HOM HAKIAJIKOM M ONOPHBIM KapKacoM
JOJDKHA OBITH BBIIIEC HAarpeBa B COSAMHEHMH Ha BCEX BO3SMOXKHBIX peXHMax paboThl MEXaHU3MA.

6.1.2 MexaHu3MBI, UMEIOIINE MEXaHWYECKUH W PYYHOH NPUBOIBI, JOHKHBI OBITH 00OPYHIOBaHBI
OJIOKMPYIOIUM yCTPOHCTBOM, HCKIIOYAIOLIMM BO3MOXHOCTh UX OJHOBPEMEHHOM paboTHI.

6.1.3 YcrpoiicTBa ynpaBieHns NaTyOHBIMH MEXaHW3MAaMHU JIOJDKHBI OBITH BBIMTOJHEHBI TaKUM 00pa-
30M, 4TOOBI BEIOMpaHKE TPOU3BOIMIOCH BpallleHHEM MaxOBHKa BIPAaBO WK JABI)KEHUEM phlyara k cebe, a
CILyCK — BpalICHUEM MaxOBHKa BJICBO WIM JBIKEHHEM pbruara oT cedsa. CTOnopeHne TOpMO30B AOJIKHO
MIPOU3BOIUTHCS BPAIIEHUEM MaxOBUKOB BIIPABO, a PACTOPMAKUBAHHE — BPAILICHHEM BIIEBO.

6.1.4 YcrpoiicTBa ympaBieHHsS, a TaKke KOHTPOJIbHO-MU3MEpPHUTENbHBIE MPHOOPHI JOKHBI OBITH
pacronokeHs! Tak, YTOOBI 00ecreunBaIoch HaOMoeHne 32 HUIMH C MECTa YIpPaBJIeHHUS.

6.1.5 MexaHu3MBbl, UMEIOLINE THIPABINYECKUNA MPUBOJ WM yIpPaBJICHUE, NOJKHBI JONOIHUTEIHHO
oTBeuyarh TpeOOBaHMUIM pazf. 7.

6.1.6 bapabaHsI 1e0e 10K, TPOCOBAs HaBUBKA KOTOPBIX SBIIIETCS MHOTOCIIOWHOM, a TPOCHI MOTYT OBITh
MOJBEPTHYTHI HArpy3Ke B HECKOJIBKUX CIIOAX, JOJDKHBI IMETh peOOpPIbl, BRICTYIAIONINE HE MEHEe YeM Ha
2,5 nuameTtpa Tpoca HaJl BEpXHUM CIIOEM HaBHBKH.

6.1.7 Jlebenxu 1 BBIOIIKHM I'PY30BBIX CTpEJ, MEXaHU3MbI IOAbEMA I'Py3a, N3MEHEHUsI BbUIETa CTPEIIHI,
MOBOPOTA U NEPEIBMKEHUS KPAHOB U TIOABEMHHUKOB H IIPOYHE NMaTyOHbIE MEXaHU3MBI B ClTydae YCTAHOBKH
BO B3pBIBOONACHBIX 30Hax 0, 1 m 2, ecaM OHM HCHONB3YIOTCS BO BpEMs ONEpAalUd MO JUKBUAALNU
pa3nuBOB HE(TH, MOIHKHBI OBITH W3TOTOBIEHBI BO B3PHIBOOE30IIACHOM HCIIOJHEHWHW W MMETHb CBHUJIE-
TeIbCTBA O B3PBHIBOOE30MACHOCTH, BBIJaHHBIE KOMIIETEHTHOW opraHu3anueid (ompeneneHue
B3pBIBOONACHBIX 30H — cM. 19.2 wactu XI «DnekTpuueckoe 000pyI0BaHUEY).

6.2 PYJIEBBIE ITPUBO/IbI

6.2.1 O0mue TpedoBanms.

6.2.1.1 I'maBHBIN ¥ BcrioMoraTelbHBIA pyaesble npuBonsl (cM. 1.2.9 wactu Il «YerpoiictBa, 06opy-
JOBAaHHE ¥ CHAOXKEHHE») IOJKHBI OBITh TaK YCTPOEHBI, YTOOBI OTAENbHBIC TOBPEXICHUS OHOIO U3 HUX HE
BBIBOZVITM M3 CTPOS IPYTOM MIPHUBOA.

6.2.1.2 I'maBHEII pyJeBOW MPUBOMA C ABYMS WM HECKOJBLKMMH OJMHAKOBHIMH CHJIOBBIME arperaTamu
(cM. 2.9.4 vactu Il «YcrpoiicTBa, oObopynoBaHue M CHAOKEHHE») JOJDKEH OBITH YCTPOEH TaK, YTOOBI
OTZAEJbHBIE MOBPEKICHUS B €ro TpyOOmpoBOAe WM B JH0OOH OFHOHW M3 €ro CHUIIOBBIX YCTaHOBOK HE
BBIBOIWJIN M3 CTPOS OCTaBILYIOCS YacTh PYJICBOTO IPUBOAA.

PyneBble ycTpoiicTBa ¢ THAPaBIMYECKMMU CHCTEMaMH Ha He()TEHAIMBHBIX Cyldax, HE(TEHAIMBHBIX
cynax (=60 °C), xuMoBO3ax WM Ta30BO3ax BayioBoil BMecTuMocThi0 10000 u Ooiyiee JOJIKHBI
000pyIOBaTbCsl CpPEeACTBAMH 3BYKOBOM M CBETOBOM CHTHAJM3alMM MO OOHApY)KEHHIO YTEUKH padoueit
JKUAKOCTH B JIOOOH YacTH THAPABIMYECKOW CHCTEMBI, a TaKK€ YCTPOWCTBAMH, aBTOMAaTHYECKU
OTKITIOYAOIITUMH TIOBPEXKJEHHBIN Y4aCTOK CUCTEMBI OT BCETO YCTPOICTBA, YTOOBI IEPEPHIB B YIIPABICHUH
CyIHOM HE TpeBHIa 45 ¢ ¢ MOMEHTa BBIXOJAa W3 CTPOS MOBPEXKAECHHOTO yYacTKa THAPABIMYECKOMN
CUCTEMBI.

6.2.1.3 KoncTpykuus pyjneBbIX NPUBOAOB JOJDKHA OOECIIEUMBATH IEPEXO] NPH aBapuU C IJIaBHOTO
PYJIEBOTO IIPHUBOJA Ha BCIIOMOTATENIbHBIN 3a BpeMs He Oojee 2 MHH.
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6.2.1.4 PyneBbie TpUBOIBI JOIDKHBI 00ECIIeUMBaTh HENPEPHIBHYIO pabOTy pYJIEBOTO YCTPOMCTBa B
HanboJjee TKEIbIX YCIOBUAX IKCILUTyaTallHu.

KoncTpykuus pyaeBoro mpuBoja JODKHA MCKIFOYAaTh BOZMOXKHOCTH €T0 MOBPEXIEHHS MpH padoTte
CylHa Ha MaKCUMaJIbHOW CKOPOCTH 3a/JHEro Xo/a.

6.2.1.5 B xauecTBe pPacyeTHOrO KPYTAMIEr0O MOMEHTa M., PYIEBOIO NPUBOAA HPHUHUMAETCS
KPYTSILIMHA MOMEHT, COOTBETCTBYIOLIMN YIIIy NEpeKIaKy pyist (IIOBOPOTHOM Hacaaku) 35° i TIIaBHOTO
u 15° nus BCcHoOMOrarenbHOTO NPUBOJA IPU €ro paboTe B PEKMME HOMUHAIBHBIX IapaMeTpPOB
(HOMHHAJIBHOE JaBIICHHE B TOJOCTAX THAPABIMYECKHUX W DIEKTPOTHUAPABIMYECKHAX IMPHBOIOB, HOMH-
HaJbHBIE CHJIa TOKa M HAaNpsDKEHHE B 3JIEKTPOJBUIATENe 3JIEKTPHUUECKOro npusoga U T..). Ilpu stom
KPYTAIIMA MOMEHT, COOTBETCTBYIOIINH yriry mepeknaaku 0°, nomken ObiTh He MeHee 0,82 M ,qq.

6.2.1.6 TpeOoBaHHWs 1O KOMIUIEKTAI[MM CYIHA PYJIEBBHIMH IIPUBOJIAMHU HW3JIOXKEHBI B 2.9 dacTu
III «YerpoiicTBa, 000pyIOBaHNE U CHAOKEHHUEY.

6.2.1.7 B cuctemax ruapomnprBoa PyJIeBOr0 yCTPOMCTBA JODKHA TIPEyCMaTPUBAThCS CTAIMOHAPHAS
LUCTEepHA JUIA XpaHeHHd padodeil KHUIKOCTH BMECTHMOCTBIO, TOCTATOYHOM IS 3allOJTHEHHS HE MEHee
OJTHOW CWJIOBOM CHUCTEMBI, BKJIIOUasl YPaBHUTEIBbHYIO LUCTEpHY. JTa CTallMOHApHAs LMCTEpHA IOJKHA
HMETh yKa3aTellb yPOBHS KUIKOCTH U COCIUHATHCS TPYOONPOBOIAMH € I'MAPONPHBOLOM TaKUM 00pa3oM,
YTOOBI €T0 THAPABINYECKHE CHCTEMBI MOTIIN 3aIIOJTHATHCS HETIOCPEICTBEHHO U3 PYMIIETFHOTO OT/ACICHHUS.

Kaxxnas ypaBHUTENbHas MMCTEPHA JOIKHA 000PYIOBATHCS CUTHAIM3AIMEH O MHHUMAaIbHOM YPOBHE
JKUAKOCTH.

6.2.1.8 Kaxnmoe HedTeHannBHOe cyqHO, HedTeHannBHOEe cymHO (=60 °C), XMMOBO3 WJIH Ta30BO3
BajoBoi BMecTUMOCThI0O 10000 m Oojee MOKHBI OTBEYATh CICAYIONIAM TpPEOOBAHHMAM (CM. TaKXkKe
6.2.1.9):

.1 m1aBHBIN pynaeBOW MPUBOJ JOKEH OBITH TaKUM, YTOOBI B CiIy4ae MOTEPH YIPABIAEMOCTH H3-3a
€MHUYHOTO TOBPEXKICHHS B JIOOOW YacTW OJHOM M3 CHJIIOBBIX CHCTEM IJIABHOTO PYJEBOTO NPHBOJAA,
UCKJIIOUasi pyMIIENb, CEKTOp W JpyTue€ 3JIEMEHTHI, CIyXKallue JUIsl TOW K€ LENH, a TaKXKe HCKIIouas
3aKJINHUBAHKWE HCIIOJIHUTENBHOTO TPUBOJA MEPEKNIAAKH Py, YHIPaBIHIEMOCTh BOCCTaHABJIMBANIACh B
TedeHue He Oosee 45 ¢ mocie BBIXOJa U3 CTPOSI OMHOW M3 CHIIOBBIX CHCTEM;

.2 TIIaBHBIA PYJIEBOU MPHUBOJ] TOJDKEH COCTOSTH:

2.1 U3 JByX HE3aBUCHUMBIX M OTHEIBHBIX CHJIOBBIX CHCTEM, KaxJIas W3 KOTOPBIX B COCTOSHHUU
oOecrieunTh BhImonHeHue TpeboBanmit 2.9.2 wactu Il «YcrpoiictBa, 00opynoBaHue 1 CHaOKEHHE, HIIH

.2.2 1o KpaiiHel Mepe U3 AByX ONMHAKOBBIX CHIIOBBIX CUCTEM, KOTOPBIE, NEHCTBYS OMHOBPEMEHHO, IIPH
HOpPMAaJIbHOW paboTe B COCTOSTHMH 00ecIiednTh BBITIOTHEHHE TpeboBanmii 2.9.2 wactu III «YcTpoiicTtsa,
obopymoBaHUe U CHAOKEHUEY.

B sTOM cnydae momkHa OBITH MpENLycMOTPEHa B3aMMOCBSI3b THIPABIMYECKUX CUCTEM, BOZMOXKHOCTD
oOHapyXeHHsl yTeukn pabodeld >KHUAKOCTH W3 JII00O0H CHIOBOM CHCTEMBI, a TaKkKe aBTOMaTHYECKas
W30JIIKS TIOBPEXKICHHONW CHCTEMBI C TEM, YTOOBI Apyras CUCTEMa MJIM CHCTEMbl HaXOAWINCH B paboueM
COCTOSIHHU;

.3 pyneBble PUBOIBI HE TUAPABIUUECKOTO THIA TOJKHBI OTBEYATh PABHOIIGHHBIM TPEOOBAHHSIM.

6.2.1.9 TmppaBnuueckue pyleBble MPHUBOABI JOJDKHBI OTBEYaTh TpeOoBaHusiM pasa. 7 «I[lpuBoms
runpasiandeckue» u dacreit I «YcrpoiicTBa, obopynoBanue U cHaOxeHue» U XI «DnexTpuueckoe
000pyIOBaHHE).

6.2.1.10 TpyOBl i THAPABIMYECKUX CHCTEM PYJEBBIX NPUBOIOB JOJDKHEI OTBEYATH TPEeOOBAHUSAM
gactu VIII «Cuctemsl u TpyOOIpoBOAb), IpeABsIBIsIEMbIM K TpyOompoBoaam kiacca I. TpeGoBanus k
THOKUM COCIMHEHHSAM, NMPHUMEHSIEMBIM B 3THX cuUcTeMax, u3noxkeHsl B 2.5 wactu VIII «Cucremsr u
TpyOOIpOBOIBIY.

6.2.1.11 [Ins HeTCHANMBHBIX CYNOB, HePTCHANUBHBIX cynoB (=60 °C), XUMOBO30B WJIM Ta30BO30B
BasioBoi BMectumocThio 10000 u 6onee, Ho neaseiitom meHee 100000 T, mo yemoTpenuto Peructpa Moryr
JIONYyCKaThCsl PELICHUS] WHBIe, YeM mpuBelcHHBIE B 6.2.1.8, He TpeOylomue NpUMEHEHHS K HCIIOIHH-
TENbHOMY NPUBOLY WIM NPHUBOAY MNEPEKIANKU PYyIsl KpUTEPUS E€IUHUYHOIO OTKa3a, €CIU JTOCTHTHYT
PaBHOLICHHBII ypOBEHb O€30IIACHOCTH, a TAKXKE IPHU CICAYIOIINX YCIOBHIX:
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.1 ecnu mociie MOTepU YNPaBISIEMOCTH B pe3yibTaTe €AWHUYHOTO TMOBPEXKIEHHS B JIFOOOW YaCTH
CHCTEMBI TPYyOOTPOBOZAa WJIM B OJHOM M3 CHJIOBBIX arperaroB, YIPaBIseMOCTh BOCCTaHABIMBAETCS B
TeueHue 45 c;

.2 ecnu pyneBoil MPUBOA BKIIOYAET JIMIIL OJMH UCIOTHUTEIBHBIN MPUBOA NepeKIaaku pyas. B atom
ciy4ae 0co00€ BHUMAaHUE Y/CISACTCS aHAIM3Y HAIPSDKEHUH B KOHCTPYKIMH, BKJIFOYAsl, TJle IPUMEHUMO,
aHaJIM3 YCTaJOCTHBIX HAIpPSDKEHWH W MEXaHUKH pa3pyLIeHHH; TMpHU 3TOM 0co00e BHHMAaHHUE JIOJKHO
YOENAThCS TakKe NPUMEHAEMBIM MarepuajiaM, yCTaHOBKE YIIOTHEHHWH, MPOBENSHHUIO HCIBITAHUN W
MIPOBEPOK, a TaKKe 00ECIeUSHHUIO HAJEeKHOTO TEXHHYECKOTO OOCITy>KUBAHMS.

6.2.1.12 KoMIIOHEHTHl THAPABIMYECKON CHCTEMBI B CHJIOBOW CHCTEME WIH THAPABIUICCKOMN
CEpBOCUCTEME, YIIPABIAIOLIEN CHIIOBON CHCTEMON PyJIeBOr0O NPUBOJA (HApUMeEp, COJIEHOUTHBIE KIIallaHsbl,
MarHuTHBIC KJIaNlaHbl) JOJDKHBI PACCMATPHUBATHCS KaK 4aCTh CUCTEMBI YIIPABJICHUS PYJIEBBIM MTPHBOIOM U
JTOTDKHBI OBITH TyONMMPOBaHBI U H30JMPOBAHEI.

KoMImoHeHTsl THAPaBINYeCKOW CHCTEMBI B CHCTEME YIPABICHUS PYJIEBBIM MPHBOAOM, SBISIOIINECS
YacThIO CHJIOBOTO arperara, MOTyT CUMTAThCs TyONUPOBAaHHBIMHU U M30JHUPOBAHHBIMH, €CIIM UMEETCS /1B
wiH 0oJiee CHIIOBBIX arperaTtoB W TPyOOIIPOBOMBI K KaXIOMy arperary MOTyT ObITh H30JHPOBAHEI.

6.2.1.13 PyneBble mpuBOABI MACCAKUPCKUX CYAOB, UMEIOIIUX JUIMHY, OMpeeieHHy0 cornacHo 1.2.1
[IpaBun o Tpy30BOl Mapke MOPCKuX cynoB, 120 M u Oonee Wi UMEIONMX TPU U Ooyiee TIaBHBIC
BEPTHUKAJIBHBIE 30HBI, JOJDKHBI OTBeyarh TpeboBaHusM 2.2.6.7.2 u 2.2.6.8 wactu VI «IIpotrBonoxapHas
3aIlUTaY.

6.2.2 MomHOCTH NPUBOAA.

6.2.2.1 MomIIHOCTh TIAaBHBIX PYJEBBIX MPUBOMOB MOJDKHA O0ECHeYMBATh MEPEKIAAKy pyns (TOBOp-
OTHOM Hacaaku) ¢ 35° omuoro O6opra Ha 30° apyroro Oopra 3a Bpems He Oojiee 28 ¢ npu ACHCTBUH
pacyeTHOro MOMEHTa pPYJEBOTO NMPHUBOJA HAa PYJIb NMPH MaKCH-MalbHBIX JKCIUTyaTallMOHHOM ocajke U
CKOpOCTHU TEpEHEro Xo/a CyJaHa.

6.2.2.2 MoIHOCTh BCIIOMOTATEIbHBIX PYJEBBIX MPHBOAOB JIODKHA O0ECIIEYMBAThH MEPEKIAAKY Pyt
(moBopoTHO¥ Hacamku) ¢ 15° omHoro Ha 15° mpyroro Gopra 3a BpeMs He Oomee 60 ¢ MPH YCIOBHSX,
oroBopeHHBIX B 2.9.3 wactu III «YcrpoiicTBa, 00opyoBaHre u CHaOXKEHUE).

6.2.2.3 JIpuratenu pyieBbIX MIPUBOAOB TOJIKHBI IOIYCKaTh MEPEerpy3Ky o0 MOMEHTY He MeHee 1,5 mMo-
MEHTa, COOTBETCTBYIOIETO PacueTHOMY, B TEUEHHE OJHOW MUHYTHI.

DNeKTpUYeCcKUe JBUTATENN PYJIEBBIX IPUBOMIOB JIOJDKHBI OTBeYaTh TpeboBaHusM 5.5 yactu XI «Jmekt-
pudeckoe 000pyIoBaHHEY.

6.2.3 PyuHble pyJjieBble IPUBO/bI.

6.2.3.1 ['maBHBIN pydHOH PYIEBOU MPHUBOJ HOJDKEH OBITH CAMOTOPMO3SIIEHCS KOHCTPYKIIHH.

BcrmoMorarenbHblii pyqHOl pylieBol HPUBOA JODKEH OBITH CaMOTOPMO3SIIIEHCS KOHCTPYKLMH HIIH
UMETh CTOIIOPHOE YCTPOWCTBO IIPH YCIIOBUH, YTO OyIeT 00ecreueHO HaJe)KHOE YIpaBICHUE UM C TI0CTa
YIpaBJICHUS.

6.2.3.2 I'maBHBII py4HON pyJIeBOH TPHBOJ JODKEH obecreumBarh TpeboBanue 6.2.2.1 mpu padore
OJTHOTO 4YeJOBEKa C YCHJIMEM Ha pyKosATKax mrypBana He Oonee 120 H mpu komudgecTBe 000pOTOB
mrypBaia He Oosnee 9/R 3a ofHy HONHYIO NEpeKIaiKy pyis ¢ 6opra Ha O60pT, rae R — medo (paxuyc)
PYKOSITKH IITypBaja 0 CEPEIUHBI €€ JIMHBI, M.

6.2.3.3 BcriomorarenbHbI pyqHOR pyJaeBOW MPHUBOA JOJDKEH oOecriednBarh TpeboBaHue 6.2.2.2 mpu
paboTte He OoJylee YeThIpEX YENIOBEK C YCHIIMEM Ha PYyKOSTKaxX mTypBaira He Oonee 160 H Ha kaxmoro
paboraro1wero.

6.2.4 3amuTa OT Meperpy3ku U 00PaTHOr0 BpallleHHs.

6.2.4.1 I'maBHBIA M BCIIOMOTraTENIbHBIN PYJIEBBbIE MPUBOABI JOJKHBI MMETh 3aIUUTY OT IEPETPY3KU
JleTaneil ¥ y3JI0B MPHUBOAA NMPH BO3HMKHOBEHWH Ha Oaijlepe MOMEHTa, paBHOTO 1,5 COOTBETCTBYIOIIETO
pacyeTHOro KpyTSIIEr0 MOMEHTa pyJaeBOro mpuBoia. I THApaBIMUYecKHUX pYyJEBBIX IPHUBOIOB B
KayecTBE 3aIMTHOIO YCTPOMCTBA OT MEperpy3kH JAOIMYCKAaeTCA HCIOIb30BaTh NPEAOXpaHUTEIbHbIE
KJIaIaHbl, OTPETYIMPOBaHHBIC HA JIaBICHUE, 00ECIICUNBAIOIIEE BHITIOJHEHNE BBINICYKa3aHHOTO TpeOoBa-
HUA, HO He Oomee 1,25 COOTBETCTBYIONIETO MaKCHMaJIbHOTO padOdYero MJaBieHUS B TOJOCTAX
THIPABINIECKOTO PYJIEBOTO MPHUBOJIA.
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KoHCcTpyKuusi mpenoxXpaHUTEeNbHOTO YCTPOMCTBAa MOJDKHA IIPEedyCcMaTpuUBaTh BO3MOXHOCTH €0
TJIOMOWUPOBAHMUS.

MuHnManpHas TPOITYCKHAs CIIOCOOHOCTH IMPENOXpaHUTENbHBIX KiIanmaHoB AomkHa Ha 10 % mpe-
BBIIIaTh CYMMAapHYIO I0Jlauy HAcoOCOB; NMPH 3TOM HE JOHKHO HMETh MECTO YBEIWYeHHE NaBJICHHS B
MOJIOCTSIX TUAPABIMYECKOTO PYJIEBOr0 MPHUBONA CBEPX MHaBJICHUS, HAa KOTOPOE OTPErYIHPOBAHEI
NPEAOXPaHUTENbHBIC KIIAIaHBI.

6.2.4.2 ]I T1aBHOTO PYYHOTO IPHBOAA BMECTO 3aIllMTHI OT IMeperpy3ku, Tpedyemoii B 6.2.4.1, moc-
TaTOYHO MMETh B COCTaBe MpuBOAa Oy(epHbIe MPYKUHBI.

JJist BCmoMoraTenbHOrO PYYHOTO TIPHUBOJIA BBHITIONHEHHE 3aIUTHI OT TIEPETrpy3KH HE 00s3aTebHO.

6.2.4.3 Hacochl ruapaBin4eckux pyJAeBBIX MAIlWH JOJDKHBI MMETh 3alUTHBIC YCTPOWCTBAa MPOTUB
BpALICHUS] OTKJIIOYEHHOTO Hacoca B OOpPaTHOM HalpaBieHUH WJIM K€ aBTOMAaTHYECKH CpadaThIBarollee
YCTPOKMCTBO, 3alMparoliee MOTOK KUAKOCTU Yepe3 OTKIIOYEHHBII Hacoc.

6.2.5 TopMoO3HOe yCTPOIiCTBO.

6.2.5.1 PyneBoe ycTpOMCTBO HOJDKHO OBITH 0OOPYIOBAHO TOPMO30OM HIJIM WHBIM TPUCIIOCOOJICHHUEM,
o0ecreunBaloIuM yaAepKaHue pyiis (IOBOPOTHOW HACAAKH) Ha MECTE B JIFOOOM IOJIOKEHUH NIPHU IeHCTBUH
CO CTOPOHBI PyJs (IOBOPOTHON HACaJKM) PAaCYETHOIO KPYTSAIIEr0O MOMEHTA INIABHOTO PYJIEBOIO IPHUBOA
0e3 yueTta kod(pummenTa moge3Horo NeHCTBUS MOMITUITHIKOB Oayiepa.

6.2.5.2 Ilpu ruIpaBINYECKHUX PYJIEBBIX NPUBOAAX, y KOTOPBIX IOPIIHKM WM JIOMACTH MOTYT
CTOMOPUTHCS TIEPEKPHITHEM KJIAIaHOB MACIIONPOBOJOB, CIIEHATIBHOTO TOPMO3HOTO YCTPOMCTBA MOXKET
HE MpeayCcMaTpUBaThCs.

6.2.6 KoHeuHble BBIK/JIIOYATENIH.

Kaxnplii pyneBoid npuBOJ, NEHCTBYIOIIMA OT HCTOYHUKA SHEPIUM, JODKEH HMETh YCTPOMCTBO,
MIpeKpallalee ero AeHCTBIe Mpexie, YeM pyib (IIOBOpOTHAs Hacajaka) TOWIAET IO yrnopa B OTpaHUYH-
TeJIb TIOBOPOTa PyJst (IOBOPOTHOM HacaikH).

6.2.7 Yka3zatean moJioKeHHsl pPyJsi (IIOBOPOTHOI HAacCaaKH).

Ha cexrope pynaeBoro npuBona, Ha Mapajulesisix THIPaBIMYECKOW PyAeBOH MallMHBI WIK HA JETalH,
KECTKO CBSI3aHHOHW C Oamiepom, JODKHA OBITH MIKasla MOJOKEHH pynis (IOBOPOTHOI HAcCaIKH) C IEHOH
neneHus He Oonee 1°.

6.2.8 IIpoBepka NMPOYHOCTH.

6.2.8.1 Jleranu 11aBHOTO W BCIIOMOTATEIFHOTO PYJIEBBIX MIPUBOJOB, HAXOAALIMECS B TIOTOKE CHIIOBBIX
JIMHUH, NOJDKHBI OBITh IPOBEPEHbI HAa NMPOYHOCTH IIPU JEHCTBUM HA HUX YCHJIMH, COOTBETCTBYIOLIMX
pacdeTHOMY KpyTSIIEMYy MOMEHTY NpPHBONA, a IS TPyOONPOBOAOB W JPYTHX JIIEMEHTOB IPHBOAA,
MOJBEPTAIOIINXCS BHYTPEHHEMY THAPABINYECKOMY JaBJICHUIO, — PACUETHOMY JABJICHHIO.

PacueTHoe naBieHHe il ONpeAETiCHUs] Pa3MEpOB TPYOONPOBOAOB M JPYTHX DJIEMEHTOB PYJIEBOTO
NPUBOJA, TMOABEPrarolIUXCsi BHYTPEHHEMY AABJICHHUIO, JOJDKHO OBITH HE MeHee 1,25 MakcHMalbHOro
pabodero naBiaeHHUs; IPU 3TOM, 10 YCMOTpeHHIo Peructpa, npu pacuerax JOIKEH NPUMEHSATHCS. KPUTEPU
YCTaJIOCTH, YYUTHIBAIOIINH ITyIBCUPYIOIIEe MaBICHHE, BOZHUKAIOIEe M3-32 THHAMIYECKAX Harpy3o0K.

Bo Bcex yka3aHHBIX BBIIIE CIy4asiX MIPUBEACHHbBIC HATPSHKEHHS B ICTaNsIX HE JOJDKHBI peBbimars 0,4
npeaena TeKy4ecTH Ui CTalbHbIX aetaneil u 0,18 mpenmena mpovyHOCTH AJsl JeTajeidl M3 4YyryHa C
IIaPOBUIHBIM TPa(UTOM.

6.2.8.2 HampspkeHus B nmeTansx, OOLIMX JUIA INIAaBHOTO M BCIOMOIATENBHOIO PYJEBBIX HPUBOAOB
(pymnenb, CEeKTOp, pemAyKIop M T.JA.), HE HODKHBI IpeBblmars 80 % HanpsKeHUH, IOITyCKaeMbIX
cornacHo 6.2.8.1.

6.2.8.3 Jletanu pyneBbIX NPUBOJOB, HE 3AIIMIICHHBIE OT MEPErpy3Kd MPeIOoXpaHUTENIbHBIMU
YCTPOMCTBAaMH, IPEAYCMOTPEHHBIMHU 6.2.4, NOIKHBI MMETh HMPOYHOCTH, COOTBETCTBYIOLIYIO NPOYHOCTH
bamepa.

6.2.9 CoenuHenus ¢ 6anaepom.

6.2.9.1 CoeauHenus pysieBO MallIMHBI WM MEpeiad ¢ JeTalsAMU, IIPOYHO CBSI3aHHBIMH C Oaiepom,
JOJDKHBI UCKITF0YaTh BO3MOXKHOCTB TTOJIOMKH PYJIEBOTO MPHUBOJA IIPU OCEBOM I€pEMeEIIeHNH Oanepa.

6.2.9.2 CoenuHeHHE CTYNHUIBI PYMIIEIs HIM CEKTOpa ¢ Oa/uilepoM AOJDKHO PAcCUMTHIBATbCA Ha
nepeziaqy He MEHEE Y€M JBYKPATHOIO PACYETHOrO MOMEHTA M p,cq, YKa3aHHOTO B 6.2.1.5. Bricora cTynui
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CBOOOZHO DACIOJIOKEHHBIX CEKTOPOB M BCIIOMOTaTelbHBIX pyMmiened aomkHa ObiTe He Menee 0,8
JraMeTpa rojoBel Oamsepa. [y Hepa3beMHBIX CTYIIHI, [IPU MIPECCOBBIX OECIIMOHOYHBIX MOCaKax UX Ha
baytep, K03(POUITUEHT TPEHUS JODKSH MpUHUMAaThbes He Oonee 0,13.

6.2.9.3 Pa3beMHbIC CTYMUIIBI TOJKHBI KPETTUTHCS € KAKIAO0H CTOPOHBI HE MEHEe YeM JIByMsi OOJITaMH U
uMeTh Be WoHKH. [IIMoHKN HomKHBI pacnonaratecs mof yriaoM 90° K MIOCKOCTH pa3beMa.

6.2.9.4 JlononHuTenpHBIE TPEOOBaHUA K MEXaHU3MaM MOBOPOTa Wi u3MeHeHus yria yrnopa CAYC —
cM. pasn. 7 yactu VII «MexaHnueckue yCTaHOBKWY.

6.3 AKOPHBIE MEXAHW3MBbI

6.3.1 O6uue TpeGoBaHuUs.

6.3.1.1 IlpoekTtupoBaHwe, W3TOTOBJICHHUE W WCIBITAHWE OpaIIIIUICH TOJDKHBI BBITIONHATHCS B
COOTBETCTBUH C MPUEMJIEMBIMH CTaHIApTaMH, MPaBHJIaMH U HOpMaMHU. YTOOBI CUMTATHCS TPUEMIIEMBIMH,
Takhe CTaHIapThl, NpPaBHJIa M HOPMBI IOJDKHBI COAEPXKAaTb KPUTEPUU [UIsl HArpy3oK, padodmx
XapaKTEPUCTHK U MCIBITAaHUH.

Crnenyromuye AOKyMEHTHI, cofepamiue MHQOPMAIMI0 0 KOHCTPYKTHBHBIX XapaKTepUCTHKAaX, CTaH-
JlapTe COOTBETCTBHS, pE3yJbTaraX TEXHHUECKOTo aHaji3a M OCOOEHHOCTAX KOHCTPYKIHH (IO Mepe
HEOOXOOMMOCTH), AOJKHBI OBITH HpEACTaBICHbI Ha paccMoTpeHue (cM.1.2.3.2 HacTosmeil yacTh):

KOHCTPYKTHBHBIE XapaKTePUCTUKU OpaIlIIs, CBEICHHUS O SKOpPE U SKOPHOM LI, ITyOHHA SIKOPHON
CTOSIHKH, KpUTepHH 3P PEKTUBHOCTH, CTAaHAAPT COOTBETCTBUS;

cxema yCTpoiicTBa Opammuis ¢ yKa3aHHEM BCEX KOMIIOHEHTOB SKOPHOW (IIBApTOBHOWM) CHCTEMBI,
TaKUX KaK IIPHUBOIHON JABHUTraTeib, BAJIOMPOBO/, IIETTHAS 3BE3/0UKa, SIKOPSI M SKOPHBIE LIETH, [IIBAPTOBHBIE
ne0eKu, TPOCHl U TPOCOYKIIAQAYHKH, €CIIM OHU BXOIAT B COCTaB MEXaHU3Ma Opalluiisi, TOPMO3a, OPTaHbl
yIpaBleHUs U T.II;

pasMepbl, MaTepHaibl, CBEICHNUS O CBAPHBIX COCOUHEHMSX IS BCEX MEPEAAIONINX KPYTALIMH MOMEHT
(Bastel, meCTepHH, My(QTHI, COETUHUTEIBHBIE OONTHI U T. 1.) M HECYIINX HArpy3Ky (ITOIIIMITHUKY Baja,
LenHast 3Be37104Ka, [IKUBBI, 0apabaHbl, GyHAaMEHTHBIE paMBbl U T. I1.) KOMIIOHEHTOB Oparmnwis 1 J1edeIKy,
B TOM YHUCIIE O TOPMO3axX, LEMHOM CTONope (Ipy HAIW4YMK) U QyHIAMEHTE;

CBEICHHS O TUAPABIUYECKON CHUCTEME, B TOM YHCIIE:

cxeMa TpyOOIpOBOJIOB U PacyeTHOE NaBJICHHE B CHCTEME;

pacronokeHle W YCTaBKU MPEeTOXPAHATENBHBIX KIallaHOB;

crienu(pUKaUN MaTepUaioB TpyO u 000pyIOBaHuS;

NPUMEHUMBIE TUTIOBBIE COSAMHEHUS TPYO;

TEXHUUYECKUE AaHHBIC O THAPABINYCCKUX JIBUTATENAX.

JJICKTPUYECKasi OAHOJIMHEHHAS CXeMa ¢ yKa3aHUEeM XapaKTEepPUCTHK Kaleleil, KOHTpoJulepa JBUrares,
HOMMHAJBHOTO 3HAYE€HHUS TOKA WIIM YCTABKHU 3AIMUTHBIX YCTPOHCTB (IO MPUMEHUMOCTH);

ONHMCaHUE YCTPOWUCTB M MPHUOOPOB YNPaBIEHUS U KOHTPOJIS;

pe3ynbTaThl TEXHUYECKOTO aHaju3a MepefaroliuX KPYTAMHUA MOMEHT M HECYIHX Harpysky
KOMITOHEHTOB, TOATBEP)KJAIOIINE X COOTBETCTBHE NMPU3HAHHBIM CTaHAAapTaM, IpaBUIaM WJIA HOPMaM.
Pe3ynpTraThl TEXHUUECKOTO aHAIM3a 3y04aThIX Iepead AOJKHBI COOTBETCTBOBATh IPU3HAHHBIM CTaHIap-
TaMm;

JOKYMEHTBI W CBEACHHUsS 00 JIJIEKTPOABUraTeiIsix Opammuisi ¥ COOTBETCTBYIOLIMX IEpeAaTOuHBIX
MeéXxaHu3Max HOMUHaJIbHOW MourHocThio 100 kBT 1 BhINIE;

pacdeTsl, MOATBEPXKAAIOLIIE, YTO IPUBOAHON ABUIaTeNb OpalnuiIs ClocoOeH 00eCleuuTh CKOPOCTh
MobeMa, HEOOXOAMMOE HEMPEPBIBHOE TATOBOE YCHJIIME W IEPEerpy30dHyI0 CIIOCOOHOCTH, IPEenoc-
TaBJISIIOTCS, €CIIM MCIBITAHUS HATPY3KOW M Ha OIpeAesICHUE Teperpy30YHON CrOCOOHOCTH Opammuis B
cbope Ha 3aBojie He mpoBoaIIHCH (cM. 5.10.3.7 yactu IV «TexHudeckoe HaONIOJCHNUE 32 U3TOTOBICHUEM
n3aenuid» [IpaBun TexHWYecKOro HaOMIOAEHHS 32 MOCTPOMKOM CYIOB M HM3TOTOBIEHHEM MaTepHalioB U
W3IEIUN I CYIOB);
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uHGOpMalMs O MOPSAKE HKCIUIyaTalMd W TEXHUYECKOro OOCIYXHMBaHHs OpaIllwis HPUBOIAUTCS B
PYKOBOZCTBE IO IKCILTyaTally CyIHA.

6.3.2 Martepuajbl H U3roTOBJIeHHE

6.3.2.1 Marepuansl

Matepuansl, HCIOIB3yeMBbIE UIsI W3TOTOBJIEHHUS MEpeNaloluX KPYTAIIMH MOMEHT U HECYIIMX
Harpy3Ky KOMIIOHEHTOB Opaiumnuiiedd, IOJDKHBI cooTBeTcTBOBaTh 4actu XIII «Marepuaner»y wnmu
HaIlMOHAJIBHBIM I MEKIYHApOIHBIM CTaHAAapTaM Ha Marepuaisl. [IpemiaraeMele MaTepuansl TOIKHBI
OBITh YKa3aHBI HA KOHCTPYKTOPCKUX YEPTEXKax M OJOOPEHBI U IPUMEHEHHS B KOHKPETHOH KOHCTPYKIINH.
Bce wmarepuansl JOMKHBI MMETh CEPTU(QUKAT HW3TOTOBUTENS M HMMETh IPOCICKHBAEMYIO CBS3b JIO
cepTU(HKATOB MU3TOTOBUTEII.

6.3.2.2 CBapHble COEIUHEHUS

CBapHbIe COCIUHEHUS TOJDKHBI OBITh YKa3aHbl HA KOHCTPYKTOPCKHX YepTexax U OZOOPEHBI B paMKax
0/T0OpEeHNsT KOHCTPYKIMH Oparmmmist. TexHomorndeckue Mmporeccsl CBapku M CBAPIIUKU TOJDKHBI OBITH
0JI00peHBbI B COOTBETCTBHH C TpeboBaHusAMH yacTu XIV «CBapka». PacxomHble cBapOuHbIE MaTepHabl
JOJDKHBI MMETh CBHIETEIBCTBO 00 0n0OpeHHHM CBapo4yHbIX MarepuanoB. OO0beM Hepa3pyLIAIOLIEro
KOHTPOJISI CBapHBIX LIBOB M IIOCIECBAPOYHONH TEPMOOOPaOOTKHU (€CiIM TakoBas HMPeayCMOTPEHA) JOJKHbI
OBITh YKa3aHBI U MPEACTABICHBI U1 PACCMOTPEHHUS.

6.3.3 KoncTpykuus

Bae 3aBucuMocTH OT TpeOoBaHUIl BEIOPAaHHOTO CTaHIApTa COOTBETCTBHS HEOOXOIMMO COOTBETCTBHE
clenyomuM TpeOoBaHUAM. BMmecTo NpoBeaeHHMS TEXHHYECKOTO aHajlu3a M NPEICTaBICHHUS €ro
PEe3yIBTATOB HAa PACCMOTPEHUE, 0JOOPEHNE MEXaHNUECKOH KOHCTPYKIMU OpaLIuiIs MOXKET OCHOBBIBATHCS
Ha pe3ylbTaTax TUIIOBOTO MCIBITAHHS, M B TAKOM CITydae I paCCMOTPEHHS IOJDKHA OBITh MpeICTaBIeHa
METO/MKA TPOBEAECHUS TAKOTO MUCTIBITAHMS.

6.3.3.1 MexaHuueckasi KOHCTPYKIIHS

6.3.3.1.1 [IpoexTHBIEC HATPYy3KU:

Harpysku npu yaepxanun

JomKHBI OBITh TPOW3BEAEHBI PACUETHI IS AEMOHCTPAIMH TOTO, YTO MPH yAEpKaHWUU (OAWH SIKODb,
TOPMO3 TIOJTHOCTBIO BKIIIOYEH, My(Ta IIEHOM 3BE3I0YKH pacleryieHa) MpH Harpy3ke, COCTaBIISIONIeH
80 % OT yCTaHOBJIEHHOW MHHUMAJIbHOW pPa3pbIBHOW IPOYHOCTH SKOPHOH II€MH, MaKCHUMaJbHOE
HamnpspKeHUE B KaKIOM HECYIIeM Harpy3kKy KOMIIOHEHTE€ He OyAeT MNpeBBIIIaTh Mpejaena TeKy4eCTH
(ycnoBHoro mpenena tekydectu 0,2 %) martepuana. B cioydae yCTaHOBOK, OOOpYHZOBAHHBIX LIEIHBIM
CTOIIOPOM, B pacueTax MOXKET HCITOJIb30BaThCS 3HAYEeHUE, paBHOE 45 % OT yCTaHOBIEHHONH MUHHUMAaIHHON
pa3pbIBHOW MPOYHOCTH LIETIH.

MuepuuoHHbIe HATPY3KHU.

KoHcTpykius HpuUBOJHOTO MEXaHHM3Ma, BKIIOYAIOLIEr0 IMPUBOJHONW ABUTATENb, PEAYKTOPSHI,
HNOAIIMITHUKY, MY(QTbI, Balbl, HEMNHYO 3B€3J0UYKY M COEAUHHUTENbHbIE OOJITHI, JOJKHA PACCUMTHIBATHCS C
y4eTOM IMHAMUYECKMX BO3ACWCTBUI MpW BHE3AaITHOM Hadalle M MPEKPaIleHHH IBMKEHUS TPHUBOIHOTO
JIBUTATEJI WIN SIKOPHOH 1LIETH, C TeM, YTOOBI 00eCTIeYUTh YMEHbIICHHE NHEPIIHOHHBIX Harpy30K.

6.3.3.1.2 HempepbIBHOE TATOBOE YCHIIHE.

[IpuBomHOHM ABUTaTEeNs OpamImUiIs TODKEH UMETh BO3MOKHOCTH OOEcleurBaTh B TEUCHHUE HE MEHee
yeM 30 MHH HENPEpHIBHOE TATOBOE YCUIME Z ., B 3aBUCHMOCTH OT KaTerOpUH U JuaMeTpa d Lemu:

Kareropus uenu Zeonn
H KI'C
1 37,5d4° 3,824°
42,54 4334
3 47,54 4,844
Enunnna usmepenus d MM MM
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3HaueHHs, IPUBEJICHHBIC B TA0IHIIE BhILIE, IPUMEHUMBI IPH UCTIOIb30BAHUN OOBIYHBIX OECIITOKOBBIX
SIKOpeH W TTyOWHE SIKOPHOW CTOSTHKHU 10 82,5 M.
IIpu ryOuHe SKOpHOHN CTOSHKH Oojbine 82,5 M HENpephIBHOE TATOBOE ycmine Zcont2 cOCTaBIseT:

Zeono[H] = Zeonn[H]+ (D —82,5) x 0,27d"

niIn
ZcontZ[Krc] = Zcontl [KFC]] + (D - 8255) X 0a0275d2

rae D —rinyOuHa SKOPHOM CTOSIHKH, M.

Macchl sxopell TpMHUMAIOTCS PaBHBIM 3HAa4eHMAM, NMpHUBEAEHHBIM B pa3n. 3 wactu III «YcrpoiicTsa,
obopynoBanne U cHaOxeHue». Kpome Toro, 3HaueHwWe Z,,, NPEIyCMAaTPUBACT OJHOBPEMEHHBIH MOIBEM
OJTHOTO SIKOpsSI M yunThIBaeT BiwsiHUe TuaBydectd u KIIJ[ kiro3a (mpuamMaemoro pasabiM 70 %). B memom
HaIpspKEHUE Ha KaXIIOM TTepelafoieM KPYy TSI MOMEHT KOMITIOHEHTe He JOJDKHO cocTaBisiTh Oomee 40 %
mpezena TeKydecTr (yCIoBHOTO mpefena Tekydectd 0,2 %) marepuana B JaHHBIX YCIOBUSX HArpy>KEHHUS.

6.3.3.1.3 Ileperpy3ounas cnocoOHOCTb

[IpuBomHOW HABHUTATENh OpammuIsd TODKEH 00JamaTh CIHOCOOHOCTHIO 00eCIeunBaTh BPEMEHHO
HEOOXOAMMYIO TIepPeTpy3Ky JAJIs BBHIIOIHEHUS OTPbIBA SKOPS OT TpyHTAa. Takas BpeMeHHas Ieperpy30dHas
CIOCOOHOCTB, UM «KPATKOBPEMEHHOE TATOBOE YCHUIINE) JOJDKHA COCTABIISATH HE MeHee 1,5 HempepbIBHOTO
TATOBOTO YCWJIMS B TEUEHHUE HE MEHee YyeM 2 MHUH. B 3T0 BpeMs CKOpPOCTh IOIyCKaeTCsl HUKE HOpMaJIbHOM.

6.3.3.1.4 CxopocTb BBIOMpPaHUS

CpenHsis CKOPOCTh BEIOMpaHHS SKOPHOH IIETIH BO BpPEeMs MOABEMA SIKOPS M HENH JODKHA COCTABIATH
He menee 0,15 m/c. Bo Bpemst ncmibITaHUil CKOPOCTH JTOJDKHA M3MEPSTHCSA Ha JUITMHE ABYX CMBIYEK IIETIH,
HauyMHas ¢ MOMEHTAa, KOTJja Kak MUHUMYM TPH CMBIUKH (JUTMHOM 82,5 M uiu 45 MOPCKUX caykeHel) U IKOpb
HaXOJATCs B MOTPY>KEHHOM M MOJBEIIEHHOM COCTOSIHUU.

6.3.3.1.5 Topmo3Hast ciocOOHOCTH

Topmo3Has cmocoOHOCTh TOpMO3a Opammmuist AODKHA OBITh JOCTATOYHOM ISt 3aTOpMa)kKMBaHUS
JIBIOKCHHUS SKOPS M SIKOPHOHM IIeTTM BO BPEMs BBITpaBIMBaHUS Iend. IIpw OTCYyTCTBMM B KOHCTPYKIHH
LEIHOTO CTOTIOpa TOPMO3 JA0JKEH 00eCreyBaTh TOPMO3HOM MOMEHT, JOCTATOYHBIN, YTOOBI BBIIEPKUBATD
TArOBoe ycuiue, coctaBisitomiero 80 % OT yCTaHOBICHHONW MUHUMATIBHOW pPa3phIBHOM MPOYHOCTH
SKOpHOW Tlemn 0e3 HeoOpaTUMOoH nedopMalii HECYIIMX JJIEMEHTOB M MPOCKAIB3bIBAHUS TOPMO3a.
[Ipr HANMMYMK TEMHOTO CTOIIOPa MOXET UCIIONB30BaThCsl 3HaUeHUE, paBHOEe 45 %.

6.3.3.1.6 LenHoit cTonop.

[Ipy HaMUUMK LIETTHOTO CTOMOpa OH BMECTE CO CBOMMH IPHHAIICKHOCTSIMH JIOJDKEH ObITh PacCUMTaH Ha
TO, 4TOOBI BBIICPKHMBaTh, 0€3 HACTYIUICHUsI HEOOpaTUMOH AedopMaliy, Harpy3Ky, cocrasismonryo 80 % ot
YCTaHOBJIEHHON MWHHMMAaJIbHOW pa3pblBHOM NMPOYHOCTU siKOpHOM memu (cM. 3.6.1.3 wactu Il «YerpoiicTsa,
o0opymoBaHue U CHAOKEHHE).

6.3.3.1.7 OnopHasi KOHCTPYKIIHS.

WHubopmaryiro 0 KOPIYCHBIX OMOPHBIX KOHCTPYKIMAX UIs Opallnuis M LENHBIX CTOIOPOB CM. B
pa3a. 3 u 4 gactu Il «YcrpoiicTBa, 060pya0OBaHNE U CHAOKEHUEN.

6.3.3.2'uapaBnuyecKue CUCTEMBI

IIpn wucmonp3oBaHWM IS TPHUBOJA OpallNuis THUAPABINYECKHX CHCTEM IIOCIEIHHE IOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSAMHU pa3il. 7 HACTOSIICH YaCTH.

6.3.3.3 DneKTpuuecKue CUCTEMBL.

6.3.3.3.1 DnekTpoaBUraremnu.

DJIEKTPOIBUTATEIH JTOJDKHBI COOTBETCTBOBATh TpeOOBaHUAM 5.6 dactu XI «DJekTprdeckoe 000opymoBa-
HUE» W JOJDKHBI TIOCTAaBITHCSA CO cBuaerenscTtBoM PC mo dopme, mpemycmorperHoir HomeHkmaTypoit
OOBEKTOB TEXHHYECKOro HaOmiomeHus Perucrpa. Jlpurarenu, ToJBepraromfecs BO3ICHCTBUIO ITOTOTHBIX
YCIIOBUH, JODKHBI MMETh COOTBETCTBYIOLIME HX PACHOJIOKEHHMIO KOXKYXH, a TakKe MMETh MHUHHUMAIbHYIO
CTemneHpb 3ammThl cormacHo 2.4.4.2 yactn X1 «Dnekrpudeckoe obopynoBaHuey. B ciydae wcnonb30BaHUS
PEIYKTOpOB OHHM JOJDKHBI COOTBETCTBOBarh TpeOoBaHmsM 4.2 dacth [X «MexaHU3MBI», a PEIyKTOpHI
MormrHOCThI0 100 KBT ¥ BbIIIEe TOKHBI OBITH CEPTU(PHITPOBAHBL



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08
1X-120

6.3.3.3.2 DnexTpuuecKue LemnH.

DJeKTpHYEeCKIe T ABUTATENICH TOJDKHBI OBITh 3aluieHbl, cormacHo 8.3 dactn XI «DmekTpudeckoe
0o0opymoBaHmey, a ceueHUs Kabelreit TOIKHBI BRIOUPAThCS B COOTBETCTBHH ¢ 16.8.2 gactu X1 «Dnekrpudeckoe
00opyoBaHuey. DNEKTPUICCKUE KaOelH, TMPOJIOKEHHBIE B MECTaX, MOABEPIKEHHBIX BO3JICHCTBHIO MOPCKOMA
BOJIBI, JIOJDKHBI OBITh CHAOXKEHBI A((PEKTHBHOMN 3aIIUTON OT MEXaHUYECKHUX MOBPEKIICHUI.

6.3.3.43amura MeXaHNIECKHUX KOMIIOHEHTOB.

Jnst 3amuThl MEXaHWYECKUX JeTalield, B TOM 4YHCIIe KOPIYCOB KOMIIOHEHTOB, JOJDKHA OBITh
MPEeIyCMOTPEHA TOAXOIAIIAS CHCTEMa 3allliThI, OTPAHUYHMBAIOIIAS YACTOTYy BpANICHUS M KPYTSIIHIA
MOMEHT Ha TMPUBOJHOM JBurarene. HeoOXomumo mpoaymarh CpPelCcTBa YACP:KaHUS OOJOMKOB, KOTOPBIE
MOTYT OOpPa30BBIBATHCS MPU CEPHE3HOM MOBPESIKICHUU MPUBOJHOTO JABUraTeNsl BCICICTBUE TOBBIIICHUS
YacTOTHl BpAIleHHUs] MPH HEKOHTPOJIMPYEMOM BBITPABIWBAHUM I1IEMH, OCOOCHHO €CIM B Ka4yecTBE
MPUBOJHOIO BBICTYNAET aKCUATBHO-MOPLUIHEBON r'UAPABINUYECKUN ABUTATENb.

6.3.3.5 MydTsrI.

Bpammnunu g0mKHBL ObITH 000pYIOBaHBI Pa300IIUTEIBLHBIMU MyPTaMU MEKIY IICITHOM 3BE310YKOM U
MPUBOIHBIM BAIOM. My(THI ¢ TUAPABIMYECKUM U JIEKTPUIESCKUM HMPUBOJIOM CIIETIIICHHS JOJDKHBI HMETh
BO3MO)XKHOCTb PYYHOI'O PACLEIJICHUS.

6.3.4 UcnbiTaHUSA U MAaPKUPOBKA.

Bpammuimm 1omKHBL TPOXOIUTH OCBUICTENICTBOBAHWE HHCIIEKTOPOM BO BpeMs IPOM3BOJCTBA HA
3aBOJIaX-U3TOTOBUTENAX Ha COOTBETCTBUE YTBEPKICHHOW MJOKYMEHTAIlMM M NPU HPUEMOUYHBIX
ucnbITaHusIX B cooTBeTcTBHH ¢ 5.10.3 wactu [V «TexHuueckoe HaOMIONEHUE 32 U3TOTOBICHUEM H3/ICITHIDY
[IpaBun TeXxHUYECKOTO HAOMIONEHHS 32 MMOCTPOUKOM CYIOB W M3TOTOBJICHHEM MATEPUATIOB M M3AEIHHA IS
CYZIOB.

HcnpiTanus Ha OOPTY CyaHAa M MapKUpPOBKA OpalIuiIel JOKHBI MPOU3BOAUTHCS B COOTBETCTBUHU
¢ 3.3.2 PykoBoacTBa 1o TEXHHYECKOMY HaOMIOACHUIO 33 MOCTPOUKON CYHOB.

6.3.5 I[IpoBepka NMPOYHOCTH.

6.3.5.1 Jlo;okHa OBITH TTPOM3BEACHA MTPOBEPKA MMPOYHOCTH JIETANCH KPETICHUS MEXaHU3Ma K CYIOBOMY
(¢yHIaAMEHTY, B TOM YHCIIE U 3aIIUTHI OT BOJTHOBOTO Bo3AeHCTBHS ¢ yueToM 1.4.6.1 gactu VIII «Cucremsr n
TpyOompoBoasy (cM. 6.3.5.3 — 6.3.5.8). TpeOoBanue He pacnpoCTpaHsAeTCS Ha HEPTCHAJIMBHBIC U
HaBaJIOYHBIE CyZa, MOCTPOCHHBIE B COOTBETCTBUH ¢ TpeboBaHMsMU yacTh XVIII «OO6mue npaBuia mo
KOHCTPYKIIMU U TPOYHOCTH HABAIOYHBIX M He(TEeHaNMBHBIX CynoB» M yactu XIX «JlomomHuTenbHbIe
TpeOOBaHHS K KOHTEHHEPOBO3aM U CylaM, TIEPEBO3SIINM TPY3bl IPEHUMYIIECTBEHHO B KOHTEHHEPax»).

6.3.5.2 [letanm SKOpPHOTO MEXaHWM3Ma, HAXOMSIIACCS B TIOTOKE CHJIOBBIX JIMHUH, TOJKHBI OBITH
MIPOBEPEHBI HAa MPOYHOCTH MPHU ACHCTBUHN HA HUX YCHJIMM, COOTBETCTBYIOIINX HOMHUHAIEHOMY PAaCu€THOMY
TATOBOMY YCHUJIUIO Ha 3Be310uke P wiu P,. [Ipu 3TOM nmpuBeIeHHbIC HAPSXKEHUS B IETAJSIX HE JTOJKHBI
npeBbimiaTh 0,4 mpepena TeKy4ecTH MaTepHalia AeTalu.

6.3.5.3 JloyDKHBI IPUMEHSITHCS CIIeYIOIIMe 3HAUEeHUS aBICHUH M COOTBETCTBYIOIIHE TUIOMIATHN (CM.
puc. 6.3.5.3):

200 xH/M®> HOPMagbHO K OCEBOH JIMHMM Bala NPUMCHHUTEIBHO K IUIOM[AAM NPOSKIHH B ITOM
HaIpaBIICHUU;

150 xH/m? NapajjleNbHO OCEBOU JIMHMM Baja, AEUCTBYIOLIEH KaK ¢ BHYTPEHHEH, TaK U C BHELIHEH
CTOPOHBI, IPUMEHUTEIHHO K IUIOMIATN TPOEKINH, YBEIUYEHHOW B YHCIO [ pa3, ONpenenseMoe II0

hopmyme
f=1+ B/H, (6.3.5.3)

rae B — HIMpHUHA MEXaHW3Ma B HAIIpaBJICHUH, ITapaJIJICIIbHOM OCEBOH JTMHUN Baja,;
H —06ma${ BBICOTAa MEXaHHU3Ma,

HO TIpH 3TOM f TOJDKHO OBITH He Oonee 2,5.

6.3.5.4 Harpy3ku Ha OONTHI, KJIMHBS U CTOINOPHI, KPEISAIINEe MEXaHU3M K ManxyOe, JOHKHBI paccdu-
TBIBaTbCS. MexaHu3M KpenuTcs N rpynnaMu O0JITOB, COCTOSIIUX U3 OAHOTO MM HECKOIBKHUX OONTOB (CM.
puc. 6.3.5.4).
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Ocesas nuHus cyona

Ocesas nunus Gpawnuns

Puc. 6.3.5.3 Hanpasnenue cun
I[Ipumedganue. P, NOIKHO OBITH PACCMOTPEHO OTAEIBHO KaK IPH HAIPaBIE€HUU BHYTPb CyIHA,
TaK W MPU HAMpaBICHUH HApyXy — cM. 6.3.5.3. IIpaBuiio 3HaKOB AT ); MEHSETCS Ha MPOTHBOIMOIOKHOE,
Koraa P, IEHCTBYET C IPOTHUBOIOIOKHON CTOPOHEI, YEM II0OKa3aHO

6.3.5.5 Harpy3ska B akcHajabHOM HallpaBieHUH R; Ha TPyNILy OONTOB Wi OONT (TOMOKUTENbHAS PH
pacTsHKeHHH) MOXKET OBITH OIpelieNieHa 1mo Gopmye
R,' = in + Ry,'— Rsis (6355)
rne R, =P.hx;A/L;
R, = Phyd/L;
P, — cuna, aelicTByioniasi HOpMaJIBHO K OCEBOM JMHMU Bana, kH;

P, — cuna, JeiicTByiomas napamnenabHO 0CceBOH NMHMM Bana (0ojbllee U3 3HAYEHUH CHII, JEHCTBYIOIMX Ha i-ylo TPYIITY
0OJITOB CO CTOPOHBI CyIHA WU U3-3a Oopra), KH;

h — BBICOTA OCEBOM JIMHWU Bajla Haj OCHOBAHUEM MEXaHU3Ma, CM;
X;, ¥; — KOOPJHMHATHI X U  [-Oi TPYIIIBI OOJTOB OT IIEHTPAIBLHOMN JIMHUU BceX N TPYIIT OONTOB, MOJIOKUTEIBHBIC B HAIIPABICHHH,
00paTHOM BO3JICUCTBHIO CHIIBI, CM;
A; — TIoIaab CCYCHHUS BCeX OOJITOB B i-OW rpyrmme, cM>;

I, — XAx? qus N rpymn Gouros;
L, — TAy? ons N rpymn 60mToB;
R,; — craTtuueckas peakuus B i-OW rpymie OONTOB OT Macchl JIEOEAKH.

6.3.5.6 Cpezaromie Harpy3ku Fx; u Fy,, Bo3aelcTByoIe Ha i-ylo Ipynmny OONTOB, © CyMMapHOe
ycunue F; MOryT OBITh BBIYUCIICHBI 1O (hOpMyIaM:

Fy = (P, — agM)/N; (6.3.5.6-1)
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e

Koopounamut x; u 'y, noxasanvt
nonodxcumensHoimMu (+ve)
unyu ompuyamenvHoIMu (-ve)

ueHmle/lea}Z JIUHUA MexaHusma

Puc. 6.3.5.4 [IpaBuiio 3HakoB

Fy; = (P, — ogM)/N; (6.3.5.6-2)

Fy= (F + F)™, (6.3.5.6-3)

rae o — Kod(hGuIueHT TpeHus, paBHeli 0,5;
M — macca nebenku, T;
g — YCKOpeHHe CBOOOIHOrO MajeHus, M/c%;
N — yucio rpymni O0JITOB.

6.3.5.7 AxcuanpHBIC pacTIATUBAIONINE U CKUMArOIIHe ycwmmms B 6.3.5.5 u cpe3atomue ycunus B 6.3.5.6
JIOJDKHBI YYUTBIBATHCS MPU MPOSKTUPOBAHUH OMOPHBIX KOHCTPYKIIHA.

6.3.5.8 HanpsokeHus pacTsKeHUs! B KaXIoM OoJTe i-0if Tpynmnbl OOATOB AOJKHBI OBITh PACCUUTAHBIL.
lopuzoHTanbHble Harpy3ku Fx; U Fy; OOBIYHO JOJDKHBI BOCIPHHUMATHCS KIMHbAMHU. Korma mis
KOMIICHCAIlUM CPE3alolllMX Harpy30oK B OJHOM WIHM OOOMX HAaIpaBICHUSIX MPEelyCMOTPEHa YCTaHOBKa
MPU30HHBIX OOJTOB, JOJKHBI OBITh PACCYMTAHBI SKBHBAJICHTHBIE HAMPSDKEHUS B KaKIOM OonTe s
CpaBHEHUS C JOITyCKaeMbIMH HanpshKeHUAMU. [IpHu HCTIOIB30BaHNN CUHTETHYECKHUX COCTABOB B OIIOpax MX
BIMSIHUE JOJDKHO TAKKe YUUTHIBATHCS NMpH pacdeTax. JloKeH NMPUHAMATHCS, KaK MHHUMYM, IBOHHOMN
k03¢ $UIKEHT 3anaca MPOYHOCTH I OONTOB MO YCIOBHOMY INpEeNy TEKyUeCTH.

6.3.6 lonosiHuTEIbHBIE TPEOOBAHUS.

6.3.6.1 SIkopHbIE MEXaHU3MBI, IPEIHA3HAYEHHBIC JJI BBIIOJHEHUS IIBAPTOBHBIX ONEpaluid, TOMUMO
TpeOOBaHMI HACTOSIIECH TIIaBbl JOJDKHEI TAKXKE OTBEUATh TpeOoBaHusM 6.4.

6.3.6.2 TpeOoBaHuSI HACTOSILIEH IJIaBBI PACHPOCTPAHAIOTCS Ha SIKOPHBIE MEXaHU3MBI C CHUCTEMOH
JUCTAaHIIMOHHOTO yIpaBiieHus, BEIOpaHHbIe B cooTBeTcTBHU € 3.1.5 wactu Il «YerpoiicTBa, o6opynoBanue
U CHaO)KeHHUE».

6.3.6.3 Eciu npeaycmaTpuBaeTca JUCTAHIIMOHHOE YIIpaBJIEHHE ONepallleil TpaBleHUs SKOPHOU Lemnu
OpH OTKJIIOUYEHHH OT 3BE3JOYKH MPHBOAA SIKOPHOTO MEXaHU3Ma, JOJDKHO OBITh MPeayCMOTPEHO
YCTPOMCTBO, 00eCneynBaroiee aBTOMaTHUECKOe NOATOPMaXUBAHUE JICHTOYHOTO TOPMO3a C TE€M, YTOOBI
MaKCHUMaJlbHas CKOPOCTh TPaBJIeHHs IIeTH He npeBblmana 3 M/c. Ha cynax ¢ XxapakTeprcTHKONW CHaOKeHUS
400 m MeHee JIONMYCKaeTCsl HE YCTAHABIMBATh YCTPOWCTBA ABTOMATHYECKOTO MOATOPMAKMBAHUS
JIEHTOYHOTO TOPMO3a.

6.3.6.4 TopmMO3 3BE37J0UKH SIKOPHOTO MEXaHM3Ma JOJKEH 00eCIeYrBaTh OCTaHOBKY SKOPHOH LieNH NpH
ee TpaBJICHHM IIIaBHO 3a Bpems He Oojee 5c¢ M He MeHee 2C C MOMEHTa oAyl CHrHaja C IHocTa
yIpaBiICHHUS.
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6.3.6.5 Ha mocty AMCTaHIIMOHHOTO YIPaBIICHUs JOJDKEH OBITh MPEIyCMOTPEH CUETYMK JUTHHBI BBITPAB-
JICHHOH 1IETK M yKa3aTejb CKOPOCTH TPaBJICHHS IIEMH C OTMETKON MPEACIBHO AOMyCTHMOM CKOPOCTH 3 M/C.

6.3.6.6 MexaHu3MBbl M Y376l MEXaHHM3MOB, IJS KOTOPBIX NpPENyCMaTpHBAeTCA JUCTAHIIMOHHOE
yIpaBJeHre, JODKHBI MMETh MECTHOE py4YHOe ympaBieHue. BbhIXoa M3 CTpos KaKux-ITu00 Y3JI0B WIH
BCEll CHCTEMBI IUCTAHIIMOHHOTO YIPABICHUS HE JOKCH OKa3blBaTh HETaTUBHOTO BIMSHUSA Ha
HOPMAIILHYIO pa0oOTy SKOPHOTO MeXaHu3Ma W O0OpYyIOBaHHS IPU MECTHOM PYYHOM YIPaBICHHH (CM.
take 5.1.3 gactu XI «Onekrpudeckoe 000pyIOBaHHUEY ).

6.4 IBAPTOBHBIE MEXAHW3MBbI

6.4.1 TlpuBos.

6.4.1.1 IIpuBox mMIBapTOBHOTO MeEXaHW3Ma JOJDKEH O0OeclednBaTh HENPEPHIBHOE BBHIOMpaHUE
IIBApTOBHOTO TpOcCa MPH HOMHUHAIBHOM TSATOBOM YCHJIMHM C HOMHHAJBHONH CKOPOCTBIO B TEUEHHE HeE
MeHee 30 MUH.

CxopocTh BbIOMpaHHMs Vv LIBApTOBHOIO TpOCa Ha IIEPBOM CJIOE HAaBUBKM Ha OapabaHe npu
HOMUHAJIBHOM TSATOBOM yCWJIMH F JODKHA OBITH HE MeHee yKa3aHHOH B Tabi. 6.4.1.1.

Tabauuna 6.4.1.1
v, M/c 0,25 0,2 0,16 0,13
F, xH Jlo 80 81 — 160 161 — 250 Boinee 250

CkopocThb BBIOMpaHHs TpOca C MOMOLIBbIO MIBAPTOBHOW TOJIOBKM NMPH HOMHHAIBHOM TSATOBOM YCHIIMU
JoibkHa ObITh He Oosee 0,3 M/c. Yka3zaHus 0 BHIOOpE HOMHHAILHOTO TSTOBOTO YCHIIHS MPUBEACHBI B 4.4.2
gactu I «YcTpoiicTBa, 000pymoBaHue M CHaOKCHUEY.

6.4.1.2 IIpu pacueTHOM pekuMe pabOTHI IMBAPTOBHOTO MexaHu3Ma (cM. 6.4.1.1) ero mpuBO TODKEH
oOecrneunBaTh B T€UCHHE JIBYX MUHYT CO3[aHHE B TPOCE Ha MEPBOM CJIO€ HaBUBKH Ha OapabaHe TSITOBOTO
ycuusi He MeHee 1,5 pacdeTHoro.

6.4.2 3amuTa OT NMeperpy3Ku.

Ecimm makcuManpHBII MOMEHT TPWBOJIAa MOXKET TMPHUBECTH K HArpy3Ke JJIEMEHTOB IIBAPTOBHOTO
MexaHu3Ma OoJbIeH, ueM yka3aHo B 6.4.4, momkHa OBITh MPEAYCMOTPEHA 3alllUTa OT IEePErpy3KH.

6.4.3 Topmo3a.

6.4.3.1 IlIBapTOBHBI MEXaHW3M [OJDKEH HMMETh aBTOMATHUECKHH TOPMO3, 0€3 MpOCKalb3bIBaHMUS
YICpKUBAIOIIUN IBAPTOBHBIM TPOC TPU TATOBOM YCHIIMH, PaBHOM He MeHee 1,5 pacdeTHoro, mpu
WCYE3HOBEHUH MPUBOAHOIN SHEPTHH WM BBIXOAE MPHUBO/A U3 CTPOS.

Jlebeaxu ¢ THAPABIMYECKUM HMIIH TIAPOBBIM MIPHBOAOM MPH OTCYTCTBUH MPHUBOTHON SHEPTHH JOJKHBI
BBIIEP)KMBATh YCWJIME HATsHKeHHS Tpoca B 1,25 pa3a mpeBbIIIAIONIEe pacyeTHOE TATOBOE YCHIIHE.
CKOpOCTh TpaBJIEHHsI TPOCa JOJDKHA KOHTPOJIMPOBAThCs B mpeaenax 1,0 m/MuH.

6.4.3.2 Bbapaban ImBapTOBHOTO MEXaHHM3Ma IOJKEH MMETh TOPMO3, TOPMO3HOM MOMEHT KOTOpPOTO
CrocoOeH o0ecreynBarh yiepKaHue IIBapTOBHOTO Tpoca NpW JEHCTBUH B Tpoce ycwius, paBHoro 0,8
pa3peIBHON HArpy3KH TpOca, 3aKPEIJICHHOTO Ha IEePBOM CJI0e HaBUBKH Ha Oapabane.

Yeunue Ha pyKoOsITKE MPHUBOJIA TOPMO3a AOJKHO ObITh He Oomee 740 H.

Ecnu 6apaban nMeeT 3anuparoliee win Apyroe OJOKHPYIOIIee yCTPOUCTBO, JODKHA HMETHCS BO3MOXK-
HOCTH OTCOEIMHEHUs OapabaHa 00OPEHHBIM CIIOCOOOM B TO BpeMsi, KOT/Ja IIBAPTOBHBIA TPOC HAXOIUTCS
MO/1 Harpy3KOoH.

6.4.4 IIpoBepka NMPOYHOCTH.

6.4.4.1 Jletanu mBapTOBHOTO MEXaHW3Ma, HAXOMSIIUECS B MOTOKE CHJIOBBIX JUHHM, JOHKHBI OBITH
MPOBEPEHBI HA MPOYHOCTh NPHU JNCHCTBUM HA IIBAPTOBHOM OapabaHe HOMHHAIBHOTO TATOBOTO YCHIIHS.
[Ipu aTOM mpHBENEHHBIE HANpsDKEHHWS B JETaNsAX HE JODKHBI TpeBblimarh 0,4 mpenena TeKyd4ecTd
MarepHasa JIeTau.
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6.4.4.2 IlpouHocTp Aerajeil MIBAPTOBHOTO MEXaHHW3Ma W JeTalel KpelwieHHs ero K (yHIaMeHTy
JOJKHa OBITh NMPOBEpEeHa NpH JIEHCTBMHM MAaKCHMAaJIbHOTO MOMEHTa IPUBOAA W ACHCTBUU HA TPOCOBBIN
OapabaH Harpy3Kw, paBHOI pa3pbhIBHOMY YCIJIMIO IIBAPTOBHOTO TPOCA.

Takoke TOKHA OBITH MMPOBEPEHA MPOYHOCTH Bajla IIBAPTOBHON TypaykH NMpPH JEHCTBUH Ha Typadky B
CepequHe ee JUIMHBI Harpy3KH, paBHOM pa3pbIBHOMY YCHJIMIO IIBAPTOBHOTO TpoOca.

Bo Bcex pacCMOTpEHHBIX BBIIE CiIydasX HaNpsDKEHUS B AETalsX He AOJDKHBI mpesblmarh 0,95
IpeJena TeKy4eCTH MaTeprana geTaiei.

IIpouHocTs pgeTaneld MIBApTOBHOTO MEXaHHW3Ma JOJDKHA YYHTHIBAaTh BCE BO3MOXKHBIE BHIBI U
TeOMETPUYECKHE HalpaBIeHUS HArpy30K, KOTOPbIe MOTYT BO3HUKHYTh BO BpPeMsI SKCILTyaTaIllH.

[IpouHocTh Tpoca, HpeAHa3HAYEHHOTO s paboThl C IIBApTOBHBIM MEXaHHU3MOM, JIOJDKHA OBITH
yKa3zaHa Ha MEXaHHU3Me.

6.4.5 ABTOMaTHYeCKHUE IIBAPTOBHbIE JIeOEIKHU.

6.4.5.1 XapakTeprucTuka U IMPOYHOCTH ABTOMAaTHIECKUX IIIBAPTOBHBIX JICOSTOK TOJDKHA OBITH HE HIKE
AQHAJIOTUYHBIX HEaBTOMATHYECKUX MEXaHHU3MOB.

6.4.5.2 ABromaruueckue JNeOEIKH IOJDKHBI HMMETh pPY4YHOE YIpaBlIeHHE IS BO3MOXHOCTH
OCYILECTBJICHNSI HEABTOMATHUYECKOTO PEXHUMa pabOTHI.

6.4.5.3 JlomKHBI OBITH MIPELYCMOTPEHBI:

3ByKOBasl NpeAynpeAuTeNbHas CHUTHANM3alus, cpabaTsiBarolias MPpU MaKCUMAaJbHOW JOMYCTHMOM
JUITMHE BBITPABICHHOTO TPOCA;

yKazaresb (aKTH4YECKOro TSIrOBOTO YCHJMSA, JCHCTBYIOIIETO B IIBAapTOBHOM TpOCEe IPHU aBTOMa-
TUYECKOM PEKUME PabOTBhI.

Jns m3aMepeHHs] TATOBBIX YCHJIMH PEKOMEHIYeTCS YCTaHaBIMBATh MATYUKHA C DIIEKTPUIECKUM
BBIXOJIHBIM CHTHAJIOM.

6.5 BYKCHUPHBIE JIEBEJIKHN

6.5.1 Ilpu mpUMeHEHNN aBTOMAaTHYECKHUX YCTPONCTB JJIA PEryIHMPOBKH HATHKEHUS OYKCUPHOTO Tpoca
JIOJDKHA OBITH 00ECIIeYeHa BO3MOYKHOCTh KOHTPOJIS TATOBOTO YCHIIUS, JACHCTBYIONIETO B IAHHBIA MOMCHT.
VYkazaTtenu JTOMKHBI OBITh YCTAaHOBJICHBI OKOJIO JIe0eIKH U Ha MOCTHKe. J[JIs1 M3MepeHHs TATOBBIX YCHIIUH
PEKOMEH/IYEeTCsl yCTaHABIMBATh JATYMKHU C AJIEKTPHUECKUM BBIXOJHBIM CHUTHAJIOM.

6.5.2 JlomkHa OBITH MPEAYyCMOTpPEHA 3BYKOBas MPEAYIPEIUTEbHAS CUTHAN3ANNSA, cpadaThIBaroIas
MpU MaKCUMAaJIbHOW JIOMTyCKaeMOM JJIMHE BBITPABIEHHOTO Tpoca WM oOecIiedeH BU3YaIbHBIN KOHTPOIb.
PexoMeHnyeTcst ycTaHOBKA CUSTYUKA JUIMHBI BBITPABICHHOTO TPOCa.

6.5.3 bapabGanbl OykcupHBIX JeOeOK AODKHBI OTBe4aTh TpeOoBaHMsAM 6.1.6 M IOMWKHBI OBITH
CHaOXXEHBl TPOCOYKIATYNKaMU (KpOME€ CIydaeB HCIIOIB30BAaHUS TpPOCa YMEHBIIEHHOW [UIMHBI B
cootBercTBHU ¢ 5.6.1 wactu III «YcrpoiicTBa, obopynoBanue u cHabxenney). [lpm Hammumm nBYX W
Oosee OapabaHOB TPOCOYKITATUMKH JIOJKHBI OBITh aBTOHOMHBIMHU. TpOCOBBINM OapabaH JOJIKEH HMETh
My(}Ty, TO3BOJISIONIYIO OTKIIOYATh €r0 OT MPHUBOJHOTO MEXaHU3MA.

l'eomerpuueckue pa3Mepbl Typauek OYKCHPHOH JeOeAKH MODKHBI OOECIeYMBATh BO3MOXKHOCTH
BEITPABJIMBaHUsI OyKCHPHOTO TPOCA.

6.5.4 KoHcTpykims neOeqkd TObKHA TpeaycMaTphBaTh OBICTPOE pacTopMakmMBaHWE OapabaHa C
LeNbl0 obecneyeHns: CBOOOJHOTO CTPaBIMBaHHs OYKCUPHOTO Tpoca.

6.5.5 Topmo3za.

6.5.5.1 BykcupHas nebeqka J0KHA UMETh aBTOMAaTHYECKOE TOPMO3HOE YCTPOHCTBO, YAePKUBAIOIIEe
TPOC TIPH TATOBOM YCHJIMH, PaBHOM HE MeHee 1,25-KpaTHOMY HOMHHAJIEHOMY YCHJIMIO TIPH HMCYE3HOBE-
HUYU WM OTKJIFOYCHUW SHEPTUU MPUBOIHOMN JICOCIKY.

6.5.5.2 Topmo3 OapabaHa, yIpaBisieMblii JIOOBIM BHUJIOM 3HEPTUH, JIOJDKCH HMETh BO3MOXHOCTh
YIOpaBICHHUS C TOMOINBK PY4YHOro WHCTpyMeHTa. KOHCTpykumms TopMo3a IOJDKHA OOEecrednBaTh
BO3MOXHOCTB OBICTPOTO PacTOPMa-)XKMBAaHUS C LENbIO CBOOOIHOTO CTPAaBIMBAHHUSA TPOCA.
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6.5.6 Jletanm OykcupHOW Jse0eNKH, HAXOASIIMECS B IOTOKE CHUJIOBBIX JIMHUH, JOJDKHBI OBITh
MPOBEPEHBI Ha MPOYHOCTH NMPH NEHCTBUH HOMHHAJIHLHOTO TATOBOTO YCHJIMS KaHaTa Ha CPEOHEM CJIoe
HaBUBKH. [Ipn 3TOM MpHBeIEHHBIC HANIPSDKCHUS B ICTAJISX HE MOJDKHBI TpeBhImaTh 0,4 pemerna TeKyIeCTH
Marepuana JeTanei.

6.5.7 [lomkHa OBITH IPOM3BECHA IPOBEPKA MPOYHOCTH JCTANICH MPH JACHCTBUM Ha OapabaHe yCwni,
COOTBETCTBYIOIIMX MaKCHMAJIbHOMY MOMEHTY NPHBOJA, a TaKKe NpU JercTBUM Ha OapabaHe ycuuus,
pPaBHOTO pa3phIBHOMY YCHJIHIO OYKCHPHOTO KaHaTa Ha BEpXHEM CJIoe HaBUBKH. lIpuBeneHHBIC
HampsDKCHUS B JICTANSAX, KOTOPHIE MOTYT IIOABEPrarhCsl BO3ACHCTBHIO YCWJIMKA OT BBINICYKa3aHHBIX
Harpy3okK, He JOJDKHBI mpeBbimarh 0,95 mpesena TekyuyecTH MaTepuana JeTaiei.
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7 HPUBO/JbI I'MIPABJIMYECKHE

7.1 OBIIUE MMOJIOKEHUA

7.1.1 He nomyckaercsi COeAMHEHHE CHCTEM TPYOOIPOBOMOB THAPABIMYECKUX PYJIEBBIX MAIIUH M
cuioBoi cuctemsl ruapaBinueckux BPII ¢ npyrumu rufpaBindecKiMUA CUCTEMaMHU.

He nomyckaercs coenuHeHue TpyOONMpPOBOAOB CHCTEM THAPABINYECKUX IPUBOAOB 3aKPBITHUH
MalIUHHO-KOTEIBHBIX IIAXT C IPYTUMH THAPABINYECKUMU CUCTEMaMHU.

Ha naccaxkupckux cygax U Ccynax CHEUUalbHOIO HAa3HAYEHUS HE JIOIMYCKACTCSl COCAUHEHHE CHCTEM
TPYOOIIPOBOJIOB CKOJNB3SIIIUX BOAOHEMPOHHUIIAEMBIX ABEpEH C TPUBOIOM OT HWCTOYHUKA HDHEPTHH C
JIPYTUMH TUAPABINICCKAMA CHCTEMaMHU.

7.1.2 Ecmu TpyOompoBO, 0OCTYXKHWBAOIIUNA THUAPABINYCCKHAE SKOPHBIE MEXaHU3MBI, COCTUHEH C
TpyOOIIPOBOAMH JPYTUX THAPABIMYECKUX CUCTEM, OH JIOJDKEH OOCIY>KHBAThCs JBYMs HE3aBUCUMBIMHU
HACOCHBIMH arperarami, KaXIblii W3 KOTOPBIX JOIDKEH o0ecIieurnBaTh paboTy SIKOPHOTO YCTPOWCTBA C
HOMHUHAJILHBIM TSATOBBIM yCHIINEM W HOMUHAJIHHOW CKOPOCTBHIO BBHIOMPAHUS SKOPEH.

7.1.3 TloBpexaeHre TUAPABINYECKON CHUCTEMBI HE JOJKHO MPUBOAUTH K MOBPEXKICHUIO MEXaHU3Ma
UM YCTPOMCTBA.

7.1.4 crnons3yeMble B THAPABINYECKUX CUCTEMAaX KUIKOCTH JOJDKHBI BBIOMPATHCS C YUETOM TeMIIe-
paTypHBIX YCIOBHMA, KOTOPBIE MOTYT BOBHHKHYTH B dKCIUTyartaruu (cM. Tadim. 2.3.1-2 gactu VII «Mexanu-
YECKHE YCTAHOBKN).

7.1.5 Ha maccakMpCcKMx Cylgax M CyldaxX CIeNUaIbHOTO HA3HAUCHUS THUAPABINYCCKAE CHCTEMBI
CKOJIB3SIIIUX BOJIOHCIPOHMIIAEMBIX JIBEPEH C MPHUBOJAOM OT HMCTOYHHKA HDHEPIUU MOTYT OBITh
[EHTPAITH30BaHHBIMHU JIN0O0 HE3aBUCHMBIMH JUIS KaXIOH JBEpU.

llenTpann3oBaHHBIE CHCTEMBI ITOJKHBI OBITH CHAOXKEHBI aBapHIHO-TIPEIyNPEAUTENFHON CUTHAIN3A-
e 0 HU3KOM YPOBHE THAPABIMYECKON KHUIKOCTH B OOCITYKHBAIOIINX CHCTEMY pe3epByapax M O HU3KOM
JNABJICHUH Taza B THIPABIMYECKUX akKymysstopax. Jlomyckatorcst npyrue 3(QeKTHBHBIE CpeicTBa
KOHTPOJISI TIOTEPh 3amaca 3HEPrud B TUAPABIMUYECKUX AKKyMYIATOpaX. YKa3aHHBIE CHUCTEMBl aBapUUHO-
MPeIyNpeTuTeIbHOW CUTHATU3AIUH JOJDKHBI ObITh 3BYKOBBIMU U BH3YQIBHBIMH M PACIIOJIOXKEHBI B IMTOCTY
YIPABJICHUSA HA XOJOBOM MOCTHUKE.

KoHCcTpyknusT MEHTpanm30BaHHBIX CHCTEM JOJDKHA CBOIUTH K MHHHMYMY BEPOSTHOCTH OTKa3a B
pabote Gosee yeM ONHOM JBEpU B ciiyyae MOBPEXKAECHHUS OJHOM M3 YacTeil CHCTEMBI.

HeszaBucumeble TUApPaBIMYECKUE CUCTEMBI ISl KaKAOW CKOJB3SALIEH BOJOHENPOHULIAEMOM ABEPHU
JTIOJDKHBI OBITh CHa0XEHBI PACIOJIOKEHHOW B MOCTY YIPAaBICHUS HAa XOAOBOM MOCTHKE TPYINIIOBOW aBa-
PUIHO-TIpEIyNIPEANTENBHON CUTHANN3AIMEe O HU3KOM JIABICHWU Taza Wi APYruMH 3()()EeKTHBHBIMU
CpeaCTBaM{ KOHTPOJISI TTOTEPH 3araca dHEPTUH B THIPABINYECKUX aKKyMyJIsATOpax. B xamoMm MecTHOM
MOCTY YIpaBJICHUs JOJDKHA OBITh MPeIyCMOTPEHa WHIMKAIMS TIOTEPH 3araca SHEpTrHH.

Kpome Toro, ruapaBIuvecKue CUCTEMBI CKOJB3SIIIUX BOJOHEIIPOHUIIAEMBIX JIBEPEl ¢ MPHUBOJIOM OT
HMCTOYHUKA PHEPrUU Ha MACCAXKUPCKUX Cylax M CydaxX CHEIUAIbHOIO Ha3HAUCHHUs IOJDKHBI OTBEYaTh
TpeboBarmsam 7.12.5.7 gactu Il «YerpoiicTBa, 000pynoBaHHe U CHAOKEHHEY.

7.2 IPOBEPKA ITPOYHOCTHU

7.2.1 [leTanu runpaBIndeCcKNX MEXaHW3MOB, HAXOISIINECS B TIOTOKE CHIIOBBIX JIMHHUH, TOJKHBI OBITh
MIPOBEPEHBI Ha MPOYHOCTh NpPHU AECUCTBUU YCHIIMH, COOTBETCTBYIOIIMX pabodyeMy AaBICHUIO; MPH 3TOM
MIpHUBEICHHBIE HANIPSKEHMS B JETAsIX HE TOJDKHBI npeBbiiath 0,4 mpeena TeKydecTd Marepuaia JeTalu.

7.2.2 B cnyuasx, npenxycMoTpeHHbIX B 6.2.4.1, 6.3.4, 6.4.2, nomxHa OBITH NPOU3BEICHA MPOBEPKA
NPOYHOCTH JAeTajed INpuU HEeHCTBUM YCHUIHUH, COOTBETCTBYIOIIMX IaBJICHUIO OTKPBITHS IIpe-
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JIOXPaHUTEIBHBIX KJIATIAHOB; IIPH STOM IPUBEICHHBIC HANIPSHKEHUS B A€TaSIX HE JOJDKHBI TpeBbimars 0,95
mpejena TeKy4ecTH MaTepranta JeTaju.

7.2.3 Tpy0OompoBoAsI 1 apMarypa THAPABINICCKAX CHCTEM JOJDKHBI OTBEUaTh TPEOOBAHUSIM pasi. 2, 4
u 5 gactu VIII «Cucremsl U TpyOGOIIPOBOIBDY.

7.3 IPEJOXPAHUTEJIBHBIE U JIPYTUE YCTPOMCTBA

7.3.1 T'uapaBiauueckne MEXaHU3MbI JOJDKHBI OBITh 3aIMIIEHBI MPEJOXPaHUTEIbHBIMU KIAlaHaMH,
JaBieHne cpabaTbIBaHUS KOTOPBIX IOJDKHO OBITh He Oojee 1,1 MakCMMaJIbHOTO PacueTHOTO JaBIICHHS,
KpOME CIIy4aeB, MPenycMOTpeHHbIX 6.2.4.1, 6.3.4, 6.4.2.

7.3.2 Pabowas XUAKOCTH OT MPENOXPaHUTEIHHOIO KiallaHa JOJDKHA OTBOIUTHCA B CIUBHOM
TpyOOIIPOBO/ WJTH B CIIMBHYIO IHICTEPHY.

7.3.3 JlomxHBI OBITh MPETYCMOTPEHEI YCTPOMCTBA JJISl TIOJHOTO YAAJICHUS BO3IyXa MPH 3alOJHECHUU
MexXaHu3Ma u TpyOompoBoaa paboyei KHUIKOCTBIO, a TAKXKe IS TIOMOJTHEHHS €€ YTeYeK M CITyCKa.

7.3.4 B THAPABIMYECKHX CHUCTEMaxX MOJDKHBI OBITH MPETYCMOTPEHBI (QUIBTPH HEOOXOIUMOI
MPOMYCKHOM CITIOCOOHOCTH M YHCTOTHI (PMIBTpanuy paboden KUIKOCTH.

Y TNOCTOSIHHO JEHCTBYIOIIMX THUAPABINYECKUX CHUCTeM (y THIPAaBIMYECKHX pYJEBBIX TNPHUBOOB,
THIPaBIMYECKHX My()T M T.I.) AOMKHA OBITH MPEIyCMOTPEHa BO3MOXKHOCTH OYHMCTKH (PUIBTPOB 0e3
MpeKpanieHns GyHKIHMOHUPOBAHUSI CHCTEMBI.

7.3.5 MacnsHbple YIUIOTHEHUS MEXIy HEIOABIKHBIMU dYacTAMH, OOpa3ylollre YacTh BHEIIHEH
TPaHUIBI TaBIICHUS, JOIDKHBI OBITH THIIA «METAJIT 10 METAILITY».

MacngHple YIUIOTHEHHS MEXAY IMOABWKHBIMH YacTsIMH, O0Opasylolide YacTh BHEIIHEH T'paHHUIIbI
JABJICHHUS, IOJDKHBI OBITH TPOAYONMPOBAHEI TaK, YTOOBI OJIOMKA OJHOTO YIUIOTHEHHS HE BBIBEJIA U3 CTPOS
WCTIOJTHUTEBHBIA MEXaHU3M.

[IpuMeHeHme ambTepHATUBHBIX YCTPOMNCTB, 0OECIIEYMBAIONINX PABHOIEHHYIO 3aIlUTy OT IMpPOTEYeK,
JIOJTDKHO OBITH corsiacoBaHo ¢ Permctpom.

7.3.6 LLITOoKM rUApaBINYECKUX PabOYHX IIMINHAPOB, MOABEPKEHHBIE CHIIFHOMY BO3/I€HCTBHIO MBUIH U
Yy KOTOPBIX HE HCKII0YEHA BO3MOXKHOCTH OOJEACHEHHS, JOIKHBI OBITh 3aIUIIEHBI OT 3TUX BO3JCHCTBHM.

7.3.7 I'mapaBnnueckue MEXaHWU3MBI JIOIDKHBI OBITH 00OpPYAOBaHBI HEOOXOTUMBIMHU MPHOOpPAMH ISt
KOHTPOJIS 32 UX pabOTOM.
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8 TABOTYPBUHHBIE JIBUTATEJIN

8.1 OBIIUE MMOJIOKEHUA

8.1.1 TpeOoBaHMs HACTOSIIETO pa3/ieNna PacIpOCTPAHIIOTCS Ha TNIABHBIE U BCIIOMOTATEIIbHBIE CY/IOBBIE
razorypounnsie apurarenu (I'TII) mommHOocThIO 100 KBT 11 Gonee. PactipocTpanenue 3TuX TpeOOBaHUN Ha
I'T[ momuocteio Menee 100 kBT mpousBomutcst B 00beMe, coracoBaHHOM ¢ Peructpom, ¢ ydetom
HasHaueHus ['TJI.

TpeboBaHUs PacpOCTPAHSIOTCS Ha KOHBEPTHUPOBAHHBIC aBUAIMOHHBIE, KOpaOenbHBIE U CTaIlOHAp-
Heie ['T]] npu ux NpUMEHEHWHU Ha MOPCKHUX Cyaax.

Ob6nacte npumenenns [T/, Ha KOTOpbIe pacIpOCTPAHSIOTCS HACTOSIINE TPEOOBAHMUS:

BOJIOM3MEIIAIOIINE CYyNa;

BbICOKOCKOpocTHEIE cyaa (BCC);

cyla ¢ AWHAMHYECKUM mpuHIuoM noanepxkanns (CIUIIIT),

a Takke miaByune Oypossie ycraHnoBkU (I1IBY) n mopckue crammonapusie miardopmsr (MCII).

8.1.2 PacyeTHast MOIIIHOCTh OTHOCHUTCS K PACUETHBIM YCJIOBHUSAM, TO €CTh K ONPEAeI€HHBIM 3HaYEHUAM
TEMIEPaTypbl HAPYKHOTO BO3/1yXa U BOJBI, BIAKHOCTH BO31yXa, aTMOC(HEPHOTO JABJICHUS U COMPOTHB-
JICHWSI HA BCACHIBAaHMH U BBITIYCKE, MPUHATHIM NpH mpoektupoBanuu ['T/I.

PexoMeHnmyeTcst IpUHUMATH 32 pacueTHBIC YCIOBHS CIIEAYIOIIE 3HAUYSHHS TTapaMeTPOB (B COOTBETCT-
Buu ¢ TpedoBanusamu MCO 2314):

Temreparypa Bo3ayxa Ha Bxoae B [T, °C — +15;

OTHOCHTEJIbHAS BIAXKHOCTh BO3ayxa, % — 60;

naBieHue Bozayxa, klla — 100.

8.1.3 Ha cymax HeorpaHMYeHHOTO paiioHa IUTaBaHWS HEOOXOIMMO INPUMEHEHHE HE MEHEe IBYX
maBHEIX ['T]] ¢ obOecreueHneM BO3MOXKHOCTH XoJla cynHa npu padore omuoro [T/,

Ilpu npumenennu omuoro I'TJ[ HEoOXOAMMOCTH WJIM OTCYTCTBHE HEOOXOIWMOCTH PE3EPBHOTO
YCTpO#CTBa, 00ecleunBaOLIEr0 XOf CyIHa JODKHA OBITh cOIIacoBaHa C PerucTtpoMm ¢ ydeToM
0COOCHHOCTEH KOHCTPYKIIMU W Ha3HAYCHHsI CYy/IHA.

8.1.4 I'T/I ¢ mpoMEeKyTOUHBIM OXJIAXKIACHUEM BO3AyXa IMpPH MOJTHOM IPEKPALIEHUU NOJAYd BOIBI B
BO3TyXOOXJIQAUTENh JODKCH Pa3BUBATh MOITHOCTH He MeHee 20 % pacyeTHOH.

8.1.5 I'T]] ¢ peBepCUBHBIM YCTPOUCTBOM JIOJDKEH 00€CIICUHBATH PEBEPC C MIOJIHOTO MEPEIHETO X0/1a Ha
TIOJIHBIN 33IHUI X0 U B 0OpaTHOM HampasieHud (cM. 2.1.4 yactu VII «MexaHnyecKre yCTaHOBKI»).

Homyckaercss ycranoka ['TJl, He mMmerommx peBepca, NpU HAIUYAK Ha CyIHE HHBIX CPEACTB U
YCTPOMCTB, 00ECTIEYNBAIOIINX 3aTHHIA XO/I.

IIpn mpumeHeHMH TypOWHBI 3aJHETO XOAa MOJDKHBI BBIMONHATHCS TpeboBanus 3.1.2 m 3.6.2, mpu
HCIIONIb30BAHUU peBepC-peaykTopa — TpeboBanus 4.1.1 HacTosIIel YacTH, a B CiIydae HCIOIB30BaHUS
BPII — TpeboBanus 6.5.5 wactu VII «MexaHn4yeckne yCTaHOBKI».

[Ipu ucmonp30BaHUM CHKATOTO BO3AyXa UIsl CHCTEM peBepca 3amac ero JOJDKeH o0ecleYnBarh He
MeHee 25 MepeKsaJiok OpPraHoB peBepca, NMpU 3TOM IIOMOJHEHHWE 3alacoB CXKaToOTO BO3AyXa IOJKHO
OCYIIECTBISTHCS aBTOMAaTHYECKH HE MEHEE YeM OT JIByX HCTOYHHKOB CXKaTOTO BO3IyXa.

3amperniaeTcs MOAKIIOYEHUE K CHCTEMaM CXKAaTOro BO3/AyXa BBICOKOTO NaBIICHHS, 00ECHEYHBAIOIINM
paboTy cucteM peBepca, Apyrux mnorpedureneit (zamuTsl, JAY).

8.1.6 PacueTamMu 1 HCIIBITAaHUSME JTOJDKHA OBITH JTIOKa3aHa ycrodunBas padora I'T]l 6e3 cppiBa B IOMITaXka
Ha BCEX BO3MO)KHBIX OJKCIUTyaTallMOHHBIX PEKUMAaX, BKJIIOYash MAaHEBPEHHBIC, a TAKKe TIPH JIOITyCTHMBIX
3aHOocax nporouHoi wactu ['TJ u B Tpomuueckux ycJoBHUsIX (MpuU Temreparype Bo3ayxa He Meree 45 °C,
OTHOCHTEITLHOM BIIAYKHOCTU Bo3myxa 95 % mpu 35 °C u Temneparype 3ad6optHoi Bofsl 35 °C).

Habpocbkl u cOpocbl Harpy3ku MAOJKHBI MPOU3BOAUTHCA CO CKOPOCTBIO, OOecreuynBaroniei
ycToiunBy padoty kommpeccopoB [T/l Bo Bcem muamna3oHe ero paOOTHI.
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ITporpamma npoBepku ycroiunoctu padotsl I'TJ] nomxkHa OBITH B KaXKIOM CiIydae COIJIacOBaHA C
PeructpoMm; mpu 3TOM IpoOBEpKa IOJKHA MPOW3BOAWUTHECS KaK HAa CTEHIAE 3aBOAA-U3TOTOBUTENS, TaK U
nocne ycranoBku I'Tl Ha cynHe.

8.1.7 Bo Bcem nuamna3zoHe pabouux MYCKOBBIX PEKUMOB HE JOJDKHO OBITH 30H, OrPaHUYMBAFOIINX
paboty I'T/l u3-3a BuOpauuu. Hopmbl BuOpanmu He HODKHBI HPEBBIMIATH AOMYCTHMBIX pas3ia. 9 yacTtu
VII «MexaHndyeckue yCTaHOBKIY.

8.1.8 J/lna I'T/] cymoB, IMEIOIINX JIEAOBEIX KITacCOB Arc6 — ArcY9, TOJDKHBI BEITIOTHATHCS TPeOOBaHMS
2.1.2 gactu VII «MexaHWdeCKHe YCTAHOBKWY»; €CIIA 3TO HEBBITIOJTHUMO, HATPY3KU HA Y3IIBI, TICPEAAIOIIHC
MOIHOCTh OT I'T/] K JBMXKMTEII0, TOJKHBI COTIaCOBBIBaTHCSA ¢ Peructpom.

8.1.9 B kauyecTBe MmMyCcKOBOTO YCTPOWCTBa NOJKHBI MPHUMEHATHCS DIICKTPOABHTATENN MEPEMEHHOTO
ToKa. Mcnonb30Banne 37eKTpOABHraTeied MEPEMEHHOTO TOKA, & TaKXKe IYCKOBBIX YCTPOMHCTB APYIHX
THUIIOB JOJKHO OBITH corilacoBaHo ¢ Permcrpom.

ITyckoBoe ycTporictBo kaxaoro I Tl 105KkHO UMETh BO3MOXKHOCTh IPUBOJUTHCS B JIEHCTBUE HE MEHEE
4YeM OT JIByX MCTOYHMKOB 3Hepruu. Ilepexon ¢ oqHOro MCTOYHMKA 3HEPIUM Ha Apyrou juis 3amycka I'TJ]
JIOJDKEH TPOM3BOAMTHCS 32 Bpems He Oomee 60 c. Jlns BeicokockopocTHbIX cymoB (BCC) u cymoB ¢
JuHampueckumu npuHiunamu noagepxxkanus (CHIII) momyckaercss muraHue OT OXHOTO HCTOYHHKA
SHEPruu.

JomxkHa OBITH oOecredeHa BO3MOXKHOCTH IIPOM3BOJICTBA HE MEHEE YETHIPEX IIOCIIEA0BATENLHBIX
3ammyckoB I'T/l. JlomxHa oGecrneunBarbcsi BO3MOXKHOCTB 3amycka I'T/l 10 momHONW OCTaHOBKM poOTOpa,
MIPUBOAMMOIO ITyCKOBBIM YCTPOHCTBOM.

8.1.10 Ilpu wucnonw3oBanumu B I'TJ[ TOIUIMB C mpHCaiKaMu, NAIOIUMH OTJIOXKEHHUS NPOAYKTOB
CropaHusi Ha JIOTMaTKaX TypOWH, AOIKHBI OBITH TPEIYCMOTPEHBI CHCTEMBI W CPEACTBA IS OYHCTKH
npoTouHOW dactu TypOuH 0Oe3 ocranoBku ['TJ[. JlomkHa mpemycMaTpuBaThCS CHUCTEMa IMPOMBIBKH
octaHoBieHHOro ['TJ] 11t O4MCTKY OTIOKEHUI Ha JIOMaTKax TYpPOHH U COJNEBBIX OTIOKEHHUN Ha JIOTAaTKax
KOMIIPECCOPOB.

Ounctky u mpomMeiBky ['TII BCC u CAIII momyckaeTcs Mpou3BOAUTE B TIOPTY € TIOMOIIIBIO OEPETOBBIX
YCTPOMCTB.

OumncTka WM MPOMBIBKA MPOTOYHON YaCTH JOJDKHBI 00€CIeunBaTh BOCCTAHOBICHHE XapaKTEPUCTHUK
I'T/I. CpenctBa ouncTKH (IIPOMBIBKM) HE TOJIKHBI OKa3bIBaTh KOPPO3NOHHOTO BO3IEMCTBYUS HAa IPOTOUYHYIO
gacTe ['T/l 1 MOBEPXHOCTH YTHMIM3ALMOHHOIO KOTJa, pacrnonoxkeHHoro 3a ['TI. OTxombl mMpOMBIBKH
JIOJDKHBI CIIMBATBHCS B CHELUAIIBHBIE [IUCTEPHBI.

Motormiee cpencTBo mist poMbIBKE 1 T/] 1OKHO MMETh CaHWTAapHOE OJ00peHME K MPUMEHEHUIO Ha
MOPCKHUX CYZax.

8.1.11 Bosnyxo3abopubie yerpoiicta ['T/l nomkHBI ObITH 000pYIOBaHbI (DUIBTPYIOUIMMH YCTPOKCT-
BaMU, IPEAOTBPAIIAIONIMMH ONacHbIE U1 HOpManbHOM skcmmyatanuu ['T]] ckopocTn 3aHOCa MPOTOYHBIX
yacTeil koMmpeccopoB. IIpoBepka 3dekTuBHOCTH (QUIBTPYIOMMX YCTPONCTB JOJKHA COBMEILATHCS C
MPUEMOCIATOYHBIMH HUCTIBITAHHSIMH CYITHA.

Pa3Mmernienre mpueMHON YacTH BO3IYyX03a0OPHOTO YCTPOHCTBA JOHKHO HCKIIIOYATh TIOMAJaHUE B
KOMIPECCOP BOJBI, TAPOB BBIMTYCKHBIX Ta30B U BBIOPOCOB M3 BEHTHIATOPOB. HeoO0X0aMMO mperycMOTpEeTh
MEpHI, HEe AOMyCKaromue 00JeeHeHNsI BCACBIBAIOLIETO TPAKTa, €CIH MO YCIOBUAM SKCIUTyaTallul CynHa
CYIIECTBYET OIIACHOCTb O0JIEICHEHHUS.

JomxkeH OBITH TIpeayCcMOTpEH pe3epBHEINA prueM 60 % Bo3ayxa Ha cirydaidl oOJIeICHEHUS BO3IyX03a-
OOpHOTO TpaKTa.

Meps! mpoTHB obneneHeHus U pe3epBHBIA nmpueM Boznyxa g BCC u CAIII no cormacoBanuio ¢
PerucrpoMm nomyckaeTcst He IpeayCMaTpPHUBATh.

Bosnyxo3zabopHoe yCTpOHCTBO HE MAODKHO BBI3BIBATh 3aBHUXPEHHE Ha BXO/AE€ B KOMIIPECCOD,
MPUBOAAIIEEe K CHIDKEHHIO €T0 YCTOMUMBOM pabOThI Ha BCEX 3KCIUTYaTallMOHHBIX PEXHMaXx.

CucTeMsl IpeHaked U3 BO3AyX03a00pHBIX YCTPOHCTB MOJKHBI OBITH 000PYI0BaHBI THIPO3aTBOPAMH.

JomkHbl OBITH NPEAyCMOTPEHBI OBICTPOACHCTBYIOLIME NPHUCIOCOONEHHUS AN 3aKPBITUS BO3-
Jyxo3abopa.
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8.1.12 Cucremsl BhIITycKa ra3oB JOJKHBI UMETh YCTPOICTBA 3aKPBITHS ¢ TUCTAHIIMOHHBIM IIPHBOJIOM
JUIS MCKIIIOUCHMS IMPKYISILUK Ta3a U Bo3ayxa uepe3 1Tl kak mpu noxkape, Tak ¥ BO BpeMsl CTOSHKHU.

Ecnmu ogmH BO3MyXOBOJ WM BBIXJIOITHOM TPyOONPOBON yCTAaHOBIEH HAa JBa W Oojee IBUTATEN,
HEOOXOAMMO MCKITIOUHTH IUPKYISIIHIO BO3AYyXa M ra3a yepe3 HepaOOTaloMi ABUraTeb.

8.1.13 [axTs! 3200pa BO3ayXa U BBITYCKA Ta3a, TOIUIMBHBIE, OXJIaXKAAIOIINE U Ipyryue TPyOOIpoBOIbI
JOJDKHBI IPUCOEANHSTHCS K IBUTATEIIIO TaK, YTOObI HE IepeaaBaTh K MECTy IPUCOSANHECHUS YCUIINN pU
pacLIMpeHn.

TpyOorpoBoIBl JOKHEI BEIIEPKUBATh YPOBHHM BHOpAINy, BbI3bIBaeMble padoratormmm ['T/1.

8.1.14 B Bo3myxoBoAax W mIaxTax JUis MOABONA BO3AyXa K KOMIIPECCOpPY BCE BHYTpPEHHHE AETalld
JIOJDKHBI M3TOTOBIIATHCS U3 KOPPO3MOHHOCTOMKMX MarepuanoB. Pazmepbl neTaneil U Kpemeka JOJIKHBI
UCKJIIOYaTh BO3MOXKHOCTh HMX INPOXOJa 4Yepe3 3allUTHBIE CETKH Mepes KoMmmpeccopoM. Bech kpemex
BHYTPH IOJDKEH CcTONOpUThCs. LIlaxTel M BO3MyXOBOIBI JOJKHBI 0OECIEYMBAaTh BO3MOXKHOCThH IIEPHOI-
WYECKOTO KOHTPOJSI COCTOSTHUS BHYTPEHHUX TTOBEPXHOCTEH.

8.1.15 Bce TypOokoMIipeccopbl M CHJIOBbIE TYpOMHBI JOJDKHBI MMETh YCTPOMCTBa AJIS MPOBOP-
auyuBaHus. JlokHa OBITH TpexycMoTpeHa OJIOKHMPOBKA BaJOMOBOPOTHOTO YCTPOMCTBA C ITyCKOBBIM
ycrpoiictBoM ['TJl unu aBTOMaTudeckoe OTKIIOYEHHE.

Ha 6pIcTpo oTKIiTIO9aeMbIx My(dTax JOKHA OBITH MPEIyCMOTpeHa OMIOKHMPOBKA, HCKITIOYAOIIAs ITyCK
I'T/I npu OTKIIFOUEHHOM PEAYKTOPE.

8.1.16 I'T/] nnst mpuBoAa aBapUiHOTO T€HEpaTOpa M MOXKAPHOT'0 HACOCA JOJKEH UMETh aBTOHOMHEBIE
LUCTEPHBI TOIJIMBA, CMa3Kd W OXJIAXKICHHSA. ABTOMATHYECKHH 3aIlyCK IOJDKEH OBITH MPOLYOIMPOBaH
PY4HBIM C MECTHOTO IIOCTa YIPaBJICHHUS.

8.1.17 JlowkHa OBITH TPETYCMOTPEHA BO3MOXKHOCTH BBITIONHCHHS TMEped KakKAsM IyckoM ['T/]
«XOJIOJTHOTO 3aIycKay (JIOKHOTO Mycka 0e3 MoAavn TOIUTHBA) AJIst yaaieHus ocrasmerocs B [T xuakoro
TOIUIMBA (WJIK ra3a Mpu paboTe Ha ra3e) OT HeyAauHOro 3alycKa WM HM3-3a MPOTEeUYeK TOILUIMBAa B KaMepy
CrOopaHusi P CTOSIHKE B TOTOBHOCTH.

ITponOKUTENBHOCTE M KOJIMYECTBO «XOJIOAHBIX 3aIlyCKOB» IOJDKHO OOECIICUUTH IIOJHYH BEH-
tamsiiuio ['T]] ot Hecropesmiero ToriuBa (rasa).

8.1.18 [lns mpenynpexaeHus MOMaJaHus MapoB Macia B OKPYKAIOUIYIO CPEdy MAacCIsHBIE CHCTEMBI
JIOJDKHBI OBITH 000PYIOBaHBI CIIEUAILHBIMHA MacIOOTACIUTENSIMHA CO COPOCOM BO3lyXa B IIAXTY BBIITYCKa
OTXOJSIIUX Ta30B (Ha cpe3 ra300TBOAA).

8.1.19 Kaxgprit ['T/] nomkeH OBITH 3aKPBIT IIYMO- U TETUIOM30JIMPYIOMUM KOXKyXoM. [IpocTtpaHcTBO
BHYTPH KOXyXa JOJDKHO NMPOAYBAThCS CIIEIHANBHBIM BEHTHISTOPOM HIIM 32 CUET MKEKIHUH BBITYCKHBIX
ra3oB. Temmeparypa Ha BHEIIHEHl MOBEPXHOCTH KOXKyXa JOJDKHA OTBEYaTh CAaHUTAPHBIM HOpMaM. llpu
3TOM JOJDKHBI OBITH 00€CTIEUEeHBI JOCTYI K OCHOBHBIM COOPHBIM €AMHHIIAM H ACTAIISAM JUIS 0OCTYKUBaHHSI
B OKCIUTyaTalldd, a TaKke OCMOTP NPOTOYHOW 4YacTH TypOHMH, KOMIPECCOPOB M KaMmep CropaHHs
9HJIOCKOTIAMH.

g obecriedeHmsi cCaHUTapHBIX TPEOOBAHHIA IO YPOBHIO IITyMa B MAIIMHHOM OT/AEJICHUH JOJDKHO OBITh
IIPENyCMOTPEHO IIYIIEHUE IIyMa Ha BXOJE BO3AyXxa M Bbixoje rasza us I'T/I.

8.1.20 Kaxnpni I'TIl momkeH MMeTh CHCTEMY MOXKapOTYIIEHHs, aBTOHOMHYIO OT CHCTEMBI MOXa-
poTymieHus: MamuHHOTO oTaeneHus. I[lpum Hammumm Ha cyaHe Heckonbkux ['TJ[ momxHa OBITH
IPeAyCMOTPEHA BO3MOKHOCTh IOJa4y OIHETYIIAIIEro0 BEIIECTBA OT MPOTUBOIIOXKAPHON CUCTEMBI OTHOTO
I'TH x mpyromy. KomndecTBO OTHETYMIAIETr0 BEMIECTBA B CHCTEME IOXKAPOTYIICHHS IOKHO OBITH
paccuMTaHo M3 YCIOBHS 3allONHEHHMs BHYTpeHHero oObema kKaxkmoro I'T/l m Haxomsmierocs 3a HHUM
YTWIM3aUMOHHOTO Komia (nmpu ero Hamuuuu). ['T/l nomxeH ObITh 000pynoBaH ABYMsI M3BEILATEISIMU
NOXXapHOM CHUTHAJIM3alMU — TEMIIEPaTypbl Cpeibl IHOA LIYMO- U TEIUIOM3OJIUPYIOLIMM KOXYXOM H
BBITYCKHBIX Ta30B 3a ['T/I.

8.1.21 TpyOompoBoAkI TOILIMBA U Maciia JOJKHEI OBITh PACTIONIOKEHBI WITH 000PYIOBAaHBI TaK, YTOOBI IIPH
paspbiBe TPYOOIPOBOIOB ObLIa UCKIIFOYEHA BO3MOXHOCTH TMOMAIaHUs MPOTeYeK Ha ropstame yactu [T/,

8.1.22 3amacHple yacTH, HAXOJAIIMECS HA CYJIHE, IOJDKHBI OTBedyarh TpeOoBaHusM Tadi. 10.2.8 yactu
VII «MexaHndyeckue yCTaHOBKM». M3roToBUTENb Ia30TYpOMHHOIO arperara UMeeT IMpaBo MPEJOCTaBUTh
CBOW TEPEYHN 3aMaCHBIX YaCTEW, MCXOMS U3 OIBITa IKCIUTyaTalluy JaHHOTO THIIAa arperara.
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8.1.23 [Ipu xOHBEepTHPOBAHUM JABHTATE]CH IS paOOTHl B MOPCKUX YCIIOBHSAX JTOJDKHBI OBITH MPOBE-
JICHbI COITIacoBaHHBIE ¢ PerucTpom mpoBepku Ha obecnedeHue pecypca.

8.2 POTOPBI I'T]

8.2.1 Pacuer Ha mpouHocTh poTopoB ['T/] MokeH NPOUBBOAMTHCS [JISl PEKHMMa MaKCUMaJIbHOM
MOIITHOCTH W JJIA PEKUMOB, IPH KOTOPHIX HAMPSDKEHUS MOTYT JAOCTUTaTh MaKCHMAaJIbHOTO 3HAYCHHS.
[IpoBepouHbIil pacueT TypOWHBI, Haromed W3OBITOYHYIO MOIIHOCTH, MPOU3BOIUTCS [JISI YaCTOTHI
Bparienus, Ha 20 % BbIlIIe HOMUHAIBHOH, NI OCTAIBHBIX POTOPOB MIPOBEPOUYHBIM pacueT MPOU3BOAUTCA
JUISL 4acTOThI BpaieHusi, Ha 10 % BbIllle HOMUHAJIBHOM.

8.2.2 Jlnsa Bpamarommxcs aeraneit I'TI momkeH OBITh TPOU3BEACH pacueT Ha YBEIIMUSHHBIA KPY TAITHI
MOMEHT, COoOTBeTcTBytomuii padore I'T/] mpu Temreparype HapykHOro Bosayxa, Ha 20 °C Hibke
pacyeTHOM.

8.2.3 Pacuer Ha TUPOYHOCTH BpAIIAIOUIMXCS JeTaliell Ta30BBIX TYpOWH 3aIHEr0 Xoja IOJKEH
MPOU3BOIUTHCS Ha MaKCUMAJIbHBIH KPYTSIIMNA MOMEHT, COOTBETCTBYIOIINN DKCTPEHHOMY TOPMOXKEHHUIO
CyldHa C IPUMCHEHHEM «KOHTPraz3a.

8.2.4 Pacder Ha MpOYHOCTH y3JI0B, MEepeAarommx MOMMHOCTE [T/l 11 mpruBoaa CynoBBIX TEHEPATOPOB
TOKa, JIOIDKEH MPOU3BOAMUTHCS IO KPYTALIEMY MOMEHTY IJI PEKMMa KOPOTKOTO 3aMBIKAHUS, €CIH B
CHUCTEME «JIBUTATEIIb — TeHepaTop» He MPUMEHSIOTCS CHEHabHbIe MY(DTHl TPOCKAIB3bIBAHUS.

8.2.5 Kputnueckas yactoTa BpalieHUsI pOTOpa TOJDKHA OTPENETIAThCS C YIeTOM KOHCOJIEH U 0TBEYATh
TpeboBanusM 3.2.2. JIis KOHCOJBHBIX POTOPOB HEOOXOAMM pacueT NPENeCCHH W JIOMOJHUTEIBHBIX
Harpy30K OT THPOCKOMTUYIECKOTO MOMEHTA.

8.2.6 [loyKHBI BHIIOMHATHCS Takxke TpeboBanus 3.2.3 — 3.2.5.

8.2.7 JIlunamuueckre HaIpsDKEHMSI B JIOTIATKAX KOMIIPECCOPOB, pabOTAOMUX B KOPPOSHOHHOU cpejie,
JIOJDKHBI OBITh OTIpeZeNIeHbl AKCIEPUMEHTAIBFHO MPEANPHITHEM-U3TOTOBUTENIEM Ha BCeX pabodmx
pexuMax, BKIIOYash PEeKUMBI 3amlycka, W 00JI0MaThIBaHUE JOHKHO OBITH OTCTPOCHO OT OMAacHBIX (hopm
KoJieOaHus. 3amac 1mo yCTaJoCTHON IMPOYHOCTH pabOUYNX JIOMATOK TOJDKEH OBITh He MeHee 3 M1l OCHOBHBIX
PSKUMOB | 2,5 — st mpoxonHbix. OTCTYIUICHHE OT 3TOr0 TPeOOBaHMSI BO3MOXKHO, €CJIM U3TOTOBUTEIIb
I'T]] nmpuBener maHHBIE O HAJEKHOCTH JIOMIATOK KOMIIPECCOPOB B KOPPO3WOHHOM Cpeie MPU MEHBIINX
3armacax Mo YCTaJIOCTHOH MPOYHOCTH.

8.3 KOPIIYCBI I'TJ

8.3.1 B kopmycax ra3oBbIX TypOMH W KOMIPECCOPOB JOIDKHBI OBITH TMPEAyCMOTPEHBI CIelHaabHbIe
JIOYKH WJIM OTBEPCTHS JJIS OCMOTpa JIOMAaTOYHOro ammapara, a camu [ TJ[ momxHBI cHaOXarbes
CHENMAIBHBIMU PUOOpaMU JUIsI OCMOTpPA (3HIOCKOIIAMH).

8.3.2 Eciiu B I'T/] ncnonb3yroTcsl TOAMIMITHUKY CKOJIbKeHus1, kopyc I TJI nomken oTBeuars TpeboBa-
HusMm 3.3.7.

8.3.3 [Ipu nprMeHeHUN BHYTPEHHEH U3O0JISIIUH KOPITyca Ta30BOM TypOHMHBI IOJKHO OBITH 00ECTIEYeHO
HaJEKHOE €€ KpPEIUIEHWE M IOKPBITHE KOXKYyXaMH{, HCKIIYANOIIEe MECTHOE OrOJICHHE IOBEPXHOCTH
KOpIyca M IMOMaJaHhe M30JIALUN B IPOTOUYHYIO YacTb.

8.3.4 KoHCTpyKLIMS MAaCISHBIX YIIOTHEHUN JODKHA UCKIIIOYATh MOMaJaHue Macia U MaclsHbIX TapoB
B IIPOTOYHYIO YacTh TYpPOWH M KOMIIPECCOPOB, a TAKXKe BBEIOPOC Macliia W MapoB HAPYXKY.

8.3.5 Kaxnpiii I'T/] nomkeH MMeTh OpEHa)KHbIE OTBEPCTUS B HIDKHEW TOYKE Kopmyca. JpeHaxHbie
OTBEPCTHA JTOJKHBI IMETh CIHMBBI Yepe3 OTKPBIThIE BOPOHKH, COCTMHEHHbIE C IICTEPHAMH MPOTEUeK, A
n3bexanus 3aromieHus ['TJ] npu nepenoIHeHUU MUCTEPH MPOTEUCK.

8.3.6 Kopmychl u KoXyxH JOJDKHBI 00ecrieunBaTh HEMPOOMBaeMOCTb IPH 00pbIBe paboueil JonaTku.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

1X-132

8.4 ITIOJIIUITHUKH I'T/

8.4.1 lopmunuauku ckoibxenus: ['TJ] gomKHBI 0TBe4aTh TpeboBaHusaM 3.4,

8.4.2 [Ins cynoseix I'T/l Bcex TUMOB pa3pemiaeTcsa MPUMEHEHHUE MOAIIUITHUKOB KaueHUsI.

8.4.3 Ha kaxxom cnuBe cMa304HOTO Maciia u3 orop [T/l momKHbI OBITH YCTAaHOBIIEHBI CHTHAIIN3aTOPHI
HaJIMYUs CTPYXKKU M JTATYHUKHU TeMIepaTryphl Macia.

8.4.4 TlpuMeHeHne BHYTPEHHUX TMOAMIAITHAKOB HAa TPEXOTOPHBIX BaNax JODKHO OBIThH TEXHUYECCKH
000Cc-HOBaHHO U COITIACOBAHO ¢ Peructpom.

8.4.5 JIrobas ocranoka I'T]] He MOMKHA NPUBOIUTH K TOBPEKICHHUIO IMOIIIMITHUKOB, JJIS YEro
HEOOXOAMMO MPEIYyCMOTPETh IojAady cMa3ku mnpu octaHoBke [T/l u aBTOMarndeckoe BKITFOYCHUE
CHUCTEMBI MPOKPYTKH POTOPOB.

8.5 KAMEPBI CT'OPAHUA

8.5.1 YcrpoiictBo kamep cropanus [T/l momxHO obecrieurBaTh ynoOHOE WX OOCITYXHBAaHUE W BO3-
MOXXHOCTh 3aMEHBI (POPCYHOK M KAPOBBIX TPYO B CYHOBBIX YCIOBUAX. DOPCYHKH IOJHKHBI OBITH
B3aMMO3aMeHIeMbI 0e3 3HAUNUTEIILHOW PETYIHPOBKH CUCTEMBI MOJIaud TOTLIHBA.

8.5.2 JlomxHa ObITH oOecrieueHa BO3MOXKHOCTh OCMOTpa 3HIOCKOIIAMHU KapOBBIX TPyO Kamep Cro-
paHus 6e3 uX pa30oopKH.

8.5.3 JlomxHO OBITH MCKIIOYEHO IMOTalaHNe TOIUINBAa B Kamepsl cropanus 1 T/l nmpu mepabortaromem
JIBUTATEJIE.

8.5.4 ToruuBHBIE TPYOOIIPOBO/IBI BEICOKOTO JIABJICHUS U IIaBHBIE (DOPCYHKH JIOJIKHBI OCBOOOMKIATHCS
OT TOIUIMBA TIOCJI€ OCTAHOBKH JIBUTATENS WJIM MPEKpalieHus paboThl (OPCYHKHU.

[TyckoBbIe TOITHMBHBIE TPYOOTPOBOABI U ITyCKOBBIE (POPCYHKH IODKHBI OCBOOOXKAATHCS OT TOILTHBA
MOCJIE TIPEKPAIICHHS PEKUMa ITyCKa.

OcBOOOXICHNE OT TOILIMBA JOJHKHO OCYIIECTBISTHCS ITyTEM aBTOMATHYECKOTO OTKPHITHS KIIAllaHOB
CJIMBa Ha COOTBETCTBYIOIIEM TPyOOIpPOBOJIE.

8.5.5 I'T/l nomxkeH ObITH OOOPYIOBaH HE MEHee, YeM JBYMS BOCIUIAMEHHUTEISIMHU.

8.6 TEIINIOOBMEHHBIE AIIITAPATBI

8.6.1 B rtemooomennbix ammaparax [Tl (pereHeparopax ¥ BO3AyXOOXJIQJUTENAX) AOIDKHA OBITH
MPEeIyCMOTPEHa BO3MOXKHOCTH OOHApy)KEHHUSI MPOTEYEK M MecTa MOBPEXKISCHHOTO 3BEHA C IOMOIIBIO
OTIPECCOBKH.

IImoTHOCTH pereHepaTopa MOJDKHA MPOBEPATHCS KAaK MO Ta30BOH, TaK W IO BO3IAYIIHOW CTOPOHE.
Crioco0 ¥ mopsIoK OOHAPYKEHUS MPOTECYCK U MECT MOBPEKICHHBIX JJIEMCHTOB, a TAKXKE BBIKIIIOUCHUE
MOCIIETHAX JIOJDKHBI OBITh M3JI0KEHBI B CIICIIUALHOW WHCTPYKIIHU.

8.6.2 JloymkHBI OBITH MCKITIOUEHBI OIACHBIE PE30HAHCHBIC KOJICOAHWS W aBTOKOJEOaHUsS DIIEMEHTOB
TEIUIOOOMEHHBIX alIaparoB.

8.6.3 Pereneparop noimkeH OBITh OOOPYHIOBaH CHUCTEMOW MOXAPOTYIICHUS B COOTBETCTBUH
¢ TpeboBanusaMu myHKTa 11 Tadm. 3.1.2.1 yactu VI «I[IpoTuBonokapHas 3aIiura.

8.6.4 Bozmyxooxmamurenu I'T]] nomkHBl oTBedaTh TpeOoBaHusIM 1.5.6.

8.6.5 Bo3mayxooxmaauTenw IODKHBI JOIMYCKAaTh BO3MOKHOCTH OCMOTpPAa M YHCTKH TPYOHBIX JOCOK,
a TaKke MIyIEeHHs JIObIX TPyOOK 0e3 CHATHS KpBIIIEK.

8.6.6 BozmyxooxjaguTenw MOJDKHBI HMETh YCTPOWCTBA Il HEMPEPHIBHOTO YAAICHUS BIIArW,
BEITIaJIAIONIEeH U3 Bo3myxa rpu padore I'T/.

8.6.7 TemnooOMeHHBIE ammaparbl AODKHBI TakKe OTBeYaTh TpeOOBaHHMSIM pa3a. 1, 2 u 6 dacTu
X «KoTipl, TETTI000MEHHBIE aIaparsl M COCYIBI IO JaBICHHEM», 3a UCKIToueHneM 6.3.1 — 6.3.4, 6.3.6.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

IX-133

8.7 YIIPABJIEHHE, 3AIIIUTA U PETYIMPOBAHHUE

8.7.1 ImaBueiit I'TH{ gomxeH OBITH 00OpPYHOBAaH CHCTEMOH aBTOMAaTHYECKOTO PEryIHpOBaHUS
Y TUCTAHIIMOHHOTO yNpaBJieHus, 00eCIeunBaromei:

.1 3ajganme TpeOyeMoro pexmnma W YCTOWYMBOE MOJIEPKaHUE €ro BO BCEM JUama3oHe pabodnx
000pOTOB C UCKITFOUYEHHEM BO3HMKHOBEHUS TEIUIOBBIX YIApOB;

.2 3aIyCK ¥ OCTAaHOBKY B JIFOOBIX AKCIUTyaTallHOHHBIX YCIOBHUSX;

.3 moanmepaHue YCTOHYMBOW pabOTBl KOMIIPECCOPOB M Kamep CrOpaHUs Ha BCEX IEPEMEHHBIX
peXHUMax U IOJ HarpysKoii;

.4 pefoTBpaIeHre 3a0poca TeMIeparyp rasa;

.5 egunoe ympasienue ['TI[ m ABMwXHUTENEM OT OZHOrO pblyara WM MaxOBHKa MPU COXPAHEHUU
BO3MOXXHOCTH Pa3ebHOTO YIPABICHUS;

.6 orpaHMYeHNE KPYTSLIEr0 MOMEHTa Ha Baly 0TOOpa MOIIHOCTH (TIPH HEOOXOJMMOCTH);

.7 IpoyBKy KaMmep CropaHus TypOHWH W T'a300TBO/Ia OT CKOIHBIIETOCS JKUAKOTO MM ra3000pa3HOTo
TOIUTHBA TIEpe] 3aKUTaHWeM TPH IyCKe WM Mocje HeyaaBmerocs mycka (cMm. 8.1.17).

IIyckoBBIC yCTPOMCTBA MOJDKHBI OBITH YCTPOEHBI TaKUM 00pa3oM, YTOOBI MPOIECC BOCIUIAMCHEHHS
MIpeKpaIlaics M INIaBHBIM TOIUTUBHBIN KJIallaH 3aKpbIBAJICS NPH HEUCIPABHOCTH 3a)KUTaHUs, cpabaThiBa-
HHMH 3aMT U octaHoBkax I'T/I.

8.7.2 Kaxnas cunoBas TypOuna ['TJ[ momkHa WMeTh NpeAeibHBIN BBIKIOYATENh (IO YacTOTe
BpallleHNs ), HEMOCPEACTBEHHO COEAMHEHHBIN ¢ BaJoM TypOuHBEL. [IpenenpHbIil BBIKIIIOYATENb U UCTIOTHA-
TEJbHBIE OPTaHbl CHCTEMBI 3aIUTHI TOJDKHBI UMETh BBICOKOE OBICTPOEIICTBHE, HO HE JOJDKHBI JOMTYCKaTh
BO3MOXXHOCTH pa3roHa TYpOWHBI CBEPX YCTAHOBJIEHHOW MpeAebHON YacTOTHl BPaIeHHUS.

[IpenenbHas yactoTa BpallleHHs HE JOJDKHA MPEBBIIATh HOMUHAIBHYIO Oojee yem Ha 15 %.

8.7.3 I'maBubie I'T/l, paGoTaromue Ha TPEOHON BUHT, KPOME MPEACITHHOTO BBIKIIIOYATENS JTOJKHBI
UMETh PETYISITOP CKOPOCTH, OTPaHWYHMBAOIINI YacTOTy BpAIIEHUS CHIOBOM TYpOWHBI NPHU M3MEHEHHUU
Harpy3KH 710 BBOJIa B JEHCTBHE TPEAETHHOTO BBIKIIOUATES.

Hactpoiika perynsitopa CKOPOCTH JOJDKHA OBITH BBINOJIHEHAa TakMM 00pa3oM, 4YTOOBI HYacToTa
BpALICHUS CUIOBOH TypOWHBI HE MPEBbIILAa HOMUHAIBHYIO YacTOTY BpalleHus Ooinee yeM Ha 8 %.

[Ipu cHM>KeHUU MOJayu TOIUIMBA PETYIATOPOM He Jomyckaercs octaHoBka I'T/I.

I'TH, nmpuBojsmuie reHepaTopbl, JOLKHBI HUMETh PErYISTOPBl YAaCTOTHl BpAalllEHHS, OTBEYAIOLIUE
TpeboBarmsam 2.11.3 — 2.11.5.

8.7.4 I'maBusrii I'T/] nomxen obecrieunBaTh CTOSHKY B TedeHHE HEe MeHee 60 MUH B peXKUMe «CTOI —
BHUHT» C BO3MOKHOCTBIO J1aTh XO/1 HEMEJIEHHO OCIe TMOJTydYeHus] KoMaH bl. [Ipu ocyliecTBIeHu pexxumMa
«CTOI — BHHT» JIOMYCKACTCS BPAIeHHe TPeGHOro Bala ¢ YacTOTOH He Gomee 3 MuH .

Heorpanuuennas Bo BpeMeHU JBailaTUMHUHyTHasi rotoBHocTs ['TJ[ nmomxHa mpenycMmarpuBaTh B
TeueHue 20 MUH BO3MOXXHOCTH 3amycka ['T/I, ero mporpesa, a Takxe Jayu Xoja.

8.7.5 JlomxHb! BRIIOTHATHCA TpeboBaHus 2.4 gactu XV «ABTOMATH3AIM.

8.7.6 I'maBuble u Bciomoratenbuble [T/ NOMWKHBI OBITH CHAOKEHBI YCTPOWCTBOM JUIS OKCTPEHHON
octaHoBku I'TJl ¢ ro0oro pesxuma paboOTHl HE MEHEe YeM JByMs HE3aBHCUMBIMH CPEACTBAMHU.

[Ipu ympaBneHuM w3 pyleBOH PyOKH MOJDKHA OBITh IMPEIyCMOTPEHa BO3MOXHOCTH 3KCTPEHHOM
octanoBku ['T/] ¢ mocra ympaBieHuss B MalmuHEHOM oTneieHnr BOmm3u [T/,

8.7.7 ManespoBoe ycrpoiictBo ['T/] ¢ TypOuHOIt 3a]1HETO X0/1a IOKHO OTBeYarh TpedboBaHusiM 3.6.1 u
3.6.2. MaHeBpOBbIe KJIaNaHbl MEPETHET0 W 3aJHETO XO/a JOJDKHBI OBITH cONOKUpoBaHbl. [lpu 1ro00M
MOJIOKEHWH MaHEBPOBBIX KIIAMIaHOB JIOJDKHBI O0ECHeYMBATBCSA JIOCTATOYHBIE 3arachl YCTOWYHBOCTH
pabotsr kommpeccopo ['T/I.

Ha I'TJ] nomkeHn OBITH MECTHBIN MOCT YIPaBICHUS TypOMHOM 3aIHETO Xoja.

8.7.8 Cucrema 3amutel ['T/I, moMumMo mpeAensHOTO BBIKIIOYATENS, HOJKHA OOECIICUHBATH IOJIHOE
MpeKpa-1leHue NoJayu TOIUIMBA 0 CIEAYIOIIUM MapamMeTpam:

.1 nageHuo JaBiaeHUs] CMa304YHOTO Macia B CUCTEME HUXKE AOIyCTUMOIO;

.2 TIOBBIINIEHUIO TEMIIEPATypHI Ta3a Mepell WiIn 3a TYPOUHON CBEpX JOIMYCTHMOM;



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

1X-134

.3 mpenenbHOMY 3HaYE€HHIO ypOBHEH BuOpauuny;

.4 cpeIBY (hakena;

.5 TpeBBIMIEHUIO YacTOTHI BpAIIEHUS KOMIIpECcopa HH3KOTO HaBIICHHUS BBIIIE MHpPEAeTbHON (I
TpexBasbHEIX ['T]] co cBOOOMHOM TypOHWHOW BHHTA U Ta30BBIM PEBEPCOM);

.6 IpeenbHOMY OCEBOMY CIOBHUTY KakOro-IHOO poTopa;

.7 aBapwmiiHo#i 3arazoBanHoctd MKO npu pabore Ha raze.

B aBapuilHBIX cioy4asx JOJKHA OBITH NMPELYCMOTPEHAa BO3MOXKHOCTH PYYHOTO IPEKPAILCHUS HOAAYN
TOTIIMBA C MECTHOTO IOCTa yrpasieHust Bommzu 1T/,

N3roroBuTeNnbs MOKET BBOAUTH JOMOIHUTEIBHBIE 3AIMUTHI B 3aBUCUMOCTH OT KoHcTpykuuu I'TII.

8.7.9 AsromaruzupoBanHble TaBHbIe [ T/l mOMKHBI OTBeYaTh TpeOOBaHUSIM YacTd XV «ABTOMaTH-
3auy.

8.7.10 Cucrema ynpasienus ['T/l momwkHa oTBedath Takxke TpeOoBanusaM 2.5, 3.1 — 3.3 wactu VII
«MexaHNYeCKHe YCTaHOBKH».

8.7.11 Pabouas cpena cuCTeMBbI yIpaBiIeHUs HE TOJDKHA IPU HU3KUX TEMIIeparypax CryIiaThesi U OBITh
JIETKO BOCIUIAMEHSIEMOH.

Cuctema GUIBTPOB U TEIIOOOMEHHBIX aNlapaTroB JODKHA 00ecreunBaTh TpeOyeMylo TeMIeparypy u
YUCTOTY paboueit cpensbl.

8.7.12 JIna mnaBHoro I'T/[ nmomkHa OBITH TpPELyCMOTPEHA BO3MOXKHOCTH KOHTPOJS ITOKa3aHHUH
IITaTHBIX TaXOMETPOB.

8.7.13 Cucremsl ynpasnenus ['T/l, npeaHa3HaueHHBIX AJIS IPUBOIOB T'€HEPATOPOB, JOJIKHBI OTBEYATh
TpeboBanmsm 2.11.3 — 2.11.7.

8.8 KOHTPOJIBHO-U3MEPHUTEJIbHBIE ITPUBOPbI

8.8.1 Iloct ympaBmenus miraBHoro [T/l momkeH OBITH 00OpymOBaH MpHOOpPAMH IS HU3MEPEHUS
mapaMeTpoB B cOOTBeTCTBHH ¢ 8.7.9 m ycrpoiicTBamu, ykasaHHeIMH B 3.7.2.2 — 3.7.2.4, a Takxe
npudopamu, HeOOXOAUMBIMU JUISl TIPOBEACHUS TEILIOTEXHHYECKOTO KOHTpos padoTel ['T/I.

8.8.2 JIna BcnomorarensHbix T[] mocT ympaieHust AomkeH ObITH 00OpyHOBaH MpUOOpaMul s
W3MEpEHUs CIEAYIONINX NapaMeTpoB:

.1 yacToThl BpallleHus poTopa;

.2 naenenust macna nepen I'TJL;

.3 naBnenus torutuBa nepen ['T/;

.4 Temmieparyps! Macna nepen I'T/L;

.5 Temrieparypsl Ta3a nepea TypOUHONM WK 32 HEW.

8.8.3 Ecit mraBubIii I'Tl 060opymoBaH cCUCTEMOW KOHTPOJISA M AHATHOCTHKH TEXHUYECKOTO COCTOSHHS
JUTSL OTIpE/IeTICHHsT BO3MOXKHBIX HEWICTIPABHOCTEH B IKCI-TyaTalid, 00bEeM ITapaMeTpOB TaKOW CHCTEMBI
JIOJDKEH OBITh coracoBaH ¢ Perucrpom.

8.9 TEILIOY TUWJIN3ALIMOHHBIN KOHTYP I'T]]

8.9.1 Ilpu Hanuuuu y ra3oTypOMHHBIX arperaTtoB TEIUIOYTHIM3aLUOHHOTO KOHTYpa mapoBas TypOHHa
JOJDKHa OTBE4aTh TpeOOBaHMSM pa3iA. 3 HACTOAIIEH YacTH, a YTHIM3ALHMOHHBIH KOTEN — TpeOOBaHHAM
gacth X «KoTibl, TenaooOMeHHbIE anmnaparbl ¥ COCYAbl MO, JaBICHUEM.

8.9.2 TerroyTrnM3aioHHBIE KOHTYPHI TOJKHBI OBITH 000PYIOBAHBI CHCTEMaMH CO3/IaHMs BaKyyMma B
KoHAeHcaTope 10 mycka I'TJ] nnu Bo Bpemsa mycka ['T/I.

Konnencarop nomkeH UMETh 3allUTy IO MOBBIIICHUIO ABJICHUS BBIIIE JOMyCTUMOTO.

8.9.3 [omxHO OBITH MPEILyCMOTPEHO aBTOMAaTHYECKOE OTKIIOUEHHE BaJOIOBOPOTHOTO YCTPOMCTBA
napoBoil TypOMHBI IIpHU Havaje BPalIeHUs pOTopa.
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8.9.4 [1pu ucnonp30BaHuM Ha IBYXBaIbHOM cynHe NByX [T/l ¢ TermoyTHin3alMOHHBIMU KOHTYpaMu
JTOTYCKAeTCs MCIIOIh30BaHUE TIEPEKPECTHOTO peXrUMa, Korjma Ha TpeOHOW Bal omHOro Oopra padoTaeT
I'TH, a Ha rpedHOM Banm apyroro 6opra — mapoBas TypOuHa.

B aToM ciyuae JOJKHBI MPUMEHSATHCS OBICTPOOTKIIOUACMbIC Pa300INIUTENIbHBIC MY(THI, pabOoTO-
CIOCOOHOCTH KOTOPBIX MPOBEPSETCS IO CIEHUAIBHON Mporpamme, oJo0peHHoN Peructpom.

8.9.5 Cucremsl yrunmmzanmonseix [ITY momxHbl oTBeyarh TpeOoBaHusM pa3a. 17 — 19 wactu
VIII «CucteMbl B TpyOOIIPOBOIBDY.

8.10 I'TA, PABOTAIOIIME HA TA30OBOM TOIIVIMBE

8.10.1 TpeGoBanus HacTOAMIEH TJaBBl pactpoctpanstorces Ha [T/, ycTaHOBICHHBIC HAa ra30B0O3ax U
HCITOJTE3YIONTHE B KAYECTBE TOILIMBA MUCHAPSIIOIIMIICS TIEPEBO3MMBIN MPUPOMHEIN Ta3 (MeTaH). 'a30B03 B
3TOM clly4yae JOJDKeH OBITh 000pyNOBaH yCTaHOBKOW MOJATOTOBKH HCHAPSIONIErOCs Tasa Uil HCIONb30-
Banusa B I'T/I.

8.10.2 Ha I'T]l, paGoraromue Ha Ta30BOM TOILUIMBE, PACIpOCTpaHIIOTCsS TpedoBanus 8.1 — 8.9.

8.10.3 ITyck I'T/] u paboTa Ha BCeX IKCIUTYaTalIMOHHBIX PEKUMaX MPOU3BOJAUTCS HA Ta30BOM TOTLIHBE.

8.10.4 B razoBom tormnuse, nocrynawoimeM B ['TJ], He TOMKHO OBITh XKUIKHX (DPAKIHIL.

8.10.5 TpyOompoBombsl TOAaYM Ta30BOTO TOIUIMBA JIOJKHBI OTBeyarh TpeOoBanmsaM 13.12 wactu
VIII «Cucremsl U TpyOOIIPOBOIIBD).

8.10.6 IIpu pabGore Ha Ta30BOM TOIUIMBE JOJDKHBI BBITIONHATHCSA TpeOoBanws 2.4 dactu XV «ABTO-
MaTH3aIus».

8.10.7 Ilpu mpexpamieHun mogadu razoBoro tormsa ['T]] gomkeH aBTOMaTHYEeCKU OCTaHABIUBATHCS
NpU TOMOILY OBICTPO3aIIOPHOTO KJallaHa, paclojioKEHHOTo Kak MoxkHO Ommxe k [T/

8.10.8 JlomkHO OBITH MPEIYCMOTPEHO YCTPOWCTBO MJIi PYYHOTO OTKJIFOUSHHS IMOJAYd Ta30BOTO
TOILTNBA, pacroyniokeHHoe HemocpencTBeHHo y ['T/l. Kpome Toro, pydHOe OTKIFOUEHHE NOKHO OBITH
MPETyCMOTPEHO W3 HECKOJBKMX MECT B MAIIMHHOM OTIEJICHHUM, W3 IOMEIIS-HUS BHE MAITUHHOTO
OTJIENIEHUS U C XOIOBOIO MOCTHKA.

8.10.9 B mammHHOM OTAeNeHHHU A0bKHA ObITh mpenycMoTpeHa AIIC mo nmpenensHo 10myCcTUMOM KOH-
LEHTpAIUK Ta3a, cooTBeTcTBYoIEH 30 % OT HUKHEro Ipejieia BOCIIIAMEHIEMOCTH, C BBIBOJIOM CHUT'HAJa
B LIITV.

ITomaga raza x I'T/] momkHa aBTOMAaTHYECKH MPEKPAIIATHCS TP TOCTIKCHUH KOHIICHTPAIUU Ta3a B
MaIIMHHOM oTaeneHnu 60 % OT HIKHEro mpenena BociiaMeHsseMocTd. [Ipyu 3ToM TOMKHO BBITOIHATHCS
TpeboBanue 8.4.5.

8.10.10 ITpu padore I'T/] Ha nBYX BUIaxX TOILIMBA (KHIIKOM U Ta30BOM) C IPUMEHEHHEM CIEeIIHaIbHON
TOTTMBHOM ammaparypsl, OHa JIOJDKHA OBITh ooOpeHa Peructpom.
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9 'A3OBBIE IBUT'ATEJIM BHYTPEHHEI'O CT'OPAHUA

9.1 OBIIUE MOJIOKEHUA

9.1.1 TpebGoBaHHs HACTOAIMIETO pa3zesia MPUMEHHMBI K ABYXTOIUIMBHBIM JBHUTATENSIM BHYTPEHHETO
croparus (JIT/]) ¢ BocIutaMeHEHHEM OT CXKaTHsl, padOTAIOIMUM Ha JKHUIKOM TOIUIMBE M TIPUPOTHOM Ta3e
(MeTaHe), a TakXKe K JBUTaTeNsIM, paboTaomuM ToJIpko Ha razoBoM toruuse (I'T/).

TpeboBanust 9.2 — 9.11 nmpuMeHNMBI KO BCEM KpEHUIKOM(HBIM ABHTaTENsIM, a TaK)Ke K TPOHKOBBIM
JIBUTATEINISIM, pa0OTAIOIIUM Ha Ta3e ¢ MaKCUMallbHBIM pa0o4ynM AaBlieHHeM ras3a Oozee, ueM 1,0 Mlla.

TpeboBanus 9.2, 9.3, 9.12, 9.13 npuMeHNMBI K TPOHKOBBEIM IBUTATEIAM, paOOTAIOIIMM Ha Ta3e C
MaKCHMaJIbHBIM JIaBlIeHHEM Ta3a He Oomee, gem 1,0 MIIa. IIpu 3ToM raz MokeT BOCIIAaMEHSTHCS KaK C
MTOMOIIBIO 3aIAIBHOTO TOIINBA, TAK M C IOMOIIBIO CIIEIUATBHBIX BOCIIAMEHSIONTUX YCTPOHUCTB U MOXKET
MO/1aBaThCA:

B BO3JYIIHBIN pEeCUBEP, MPOAYBOYHOE MIPOCTPAHCTBO HIIA KO BXOJHOMY OTBEPCTHIO BIIyCKHOTO KaHaja
KPBIIIKA [MWJIAHAPOB; WA

OBITH CMEIIAaHHBIM C BO3AYXOM N0 TypOOHarHerartens («IBHTaTed C TPEABAPUTEIHHBIM CMECEO-
OpazoBaHHEM»).

JBurarenu, npeaHa3HaueHHbIE K YCTaHOBKE Ha cymax co 3HakoM GFS B cumMBoie kiacca, TOMKHBI
JIOTIONTHUTENFHO OTBeYaTh NMPUMEHUMBbIM TpeboBanmsaM riI. 9.6 wactu XVII «/lomonmHuTEeNnbHBIE 3HAKH
CHMBOJIa KJacca ¥ CJIOBECHBIC XapaKTEPUCTUKH, OTPEICIIIONINEe KOHCTPYKTHBHBIC WM DKCILTya-
TaI[MOHHBIC OCOOCHHOCTH CYIIHA.).

9.1.2 OtnenbHble TpeOoBaHus B cBsizu ¢ npumenenuem JITJ npusenenst B 4.1 — 4.2 vactu VII
«MexaHu4ecKkue yCTaHOBKU» U B 5.5.1 HacTosel 4acT.

9.2 OIMTPEJEJEHUA U NOACHEHUA

9.2.1 B nHacrosmem pa3zaeine [IpaBui mpuHSATHI ClenyroIye OnpeaeIeHus:

Ilepeuenr o06OpymOBaHMS B3PHIBO3AMIMIIEHHOTO WCIOIHEHHS — OJIIEKTpUYECKoe O0OopymaoBaHUE,
CepTUPUIIMPOBAHHOE B COOTBETCTBHUU C PEKOMCHIAIUSAMH, OIyOIMKOBAHHBIME MeEXITyHapOTHOM
Onektporexanueckoir Komuccueit (MOK), B wactHoctu, B crapgapre MDOK 60092-502:1999 wumm
MPU3HAHHBIX 3KBUBAJICHTHBIX cTaHaaprax. CepTH(UKaIMs 3JIEKTPUUSCKOr0 00OpYHIOBaHUS JOKHA
COOTBETCTBOBATh KAaTeTOPHH W TPYIIIE METaHa.

CIBOCHHBIN 3alOpHBIN KJaraH CO CIIYCKHBIM BEHTHJIEM — TpYIIa KIANaHOB, HA KOTOPYIO HMEIOTCS
CCBUIKH B CIIEAYIONUX TOKYMEHTAX:

Konexce MKT, mynkr 16.4.5;

Konexce MI'T, nynkrsl 2.2.9 nu 9.4.4 — 9.4.6.

AByxtonnuswii nBuratens (JATJ) — naBurarenb, KOTOPHIH MOXET HCIOJIB30BATh
MIPUPOIHBIN ra3 B Ka4eCTBE TOILIMBA OJHOBPEMEHHO C KHIKHUM TOIUIMBOM, IPU HPUMCHECHUHU JKHIKOTO
TOIUTMBA B KOJMIECTBE, HEOOXOMUMOM I CTOPAHUs (3aImaabHOE TOIUIMBO) HITH ¢ OOJBITUM KOJIMIECTBOM
JKUJIKOTO TOILTUBA (B pexkrMe paboThl Ha ra30BOM TOILIMBE), & TAKKE MOXKET pabOTaTh TOIBKO Ha YKUJKOM
JTU3ETBHOM TOILTHBE (B peXHMe padOThl HA TU3EIHHOM TOILTUBE).

[ToMemenue nBUTaTEIeH — MalIMHHOE ITOMEIICHNUE WJIH 3aKPBITOE MMPOCTPAHCTBO, B KOTOPOM
HaXOMATCS IBUTATEIN, MCIIOIL3YIOIIHNE Ta3 B Ka4eCTBE TOIUIHBA.

I'a3z (razoBoe TONmJIHMBO) — XHUAKAg cpena, UMeOmas aOCONIOTHOE JaBJIEHUE TapoB Ooiee
0,28 MlIla npu temneparype 37,8 °C.

Knamanm momauyum rasza — kjamaH wind (GOpPCYHKA, YHPaBISIOIIME IMOAavYeld Ta3a B I[HIIMHAP
(IMUITMHAPEI) B COOTBETCTBHH ¢ (DAKTHYCCKOH MOTPEOHOCTHIO JIBUTATEINIS B rase.
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'azoBBI#t gBUTaTenb — JBUTATENH, paboTarommii Ha AByX Buaax tormea (JITH) wmm
JIBUTATEINb, paboTarommii Ha razoBoM Torumuse (I'T/I).

ABuratens, paboTtatomuit Ha raz3oBom Tonnuse (I'T/]) — nBurarens, criocoOHBII
paboTaTh TOIHLKO HA TA30BOM TOILTMBE W HE CIOCOOHBINA padOTaTh HA JKHUIIKOM TOILIWBE.

l'aszoBbit TpyOompoBOa — TpyOONPOBOM, COAEPIKALIMIA ra3 WIM CMECh BO3JIyXa C Ta3oM,
BKITIOYasi BEHTHIIUPYEMbIE TPYOOIIPOBOIBI.

CTaHOHWS MOATOTOBKH Ta3a — CHCTEMA OTCEYHBIX KJIAITAHOB C PyYHBIM WJIHM TUCTAHIIMOHHBIM
VIIpaBJICHUEM, BEHTIIAIIMOHHBIX KJIAIIAHOB, MATYMKOB JABJICHUS Ta3a M MEPENarouX YCTPOUCTB, KilanaH
PETYIMPOBKY JABIICHHUS Ta3a M Ta30BEIN (PIIETP, MPUMEHSIEMBIC JUTSI YIIPABIICHUS MOIadue Ta3a K KaxaoMy
MOTPEOUTEITIO Ta3a, a TAKXKE COSAUHEHUS, IPEeTHA3HAYCHHBIC JJIs TPOyBKH HHEPTHBIM T'a30M.

Konexc MKI (IGC Code) — MexmyHaponHblli KOAEKC IOCTPOMKH W OOOPYIOBAaHHS CYIOB,
MIEPEBO3SITNX CXKIDKCHHBIC Ta3bl HATMBOM (C M3MEHEHUAMH, BHECEHHBIMH pe3ommonreit MO MSC.370(93).

Komexec MI'T (IGF Code) — MexayHapoaHBIH KOACKC OE30MAaCHOCTH IJIS CYHOB,
WCIIONB3YIOMUX Ta3bl WM HWHBIE BUIBI TOIUIUBA C HU3KOW TEMIEPaTypoOll BCHBIIIKHA (PE30IOIHUS
MO MSC.391(95).

a3 HU3KOTO MaBIEHUS — ras, JaBJICHHE KOTOPOro cocTarisieT He Oonee 1,0 MIla.

Huzmas TennmoTBOpHASs CHOCOOHOCTH — KOIUICCTBO TEIUIOTHI, BEICIIAEMOH IPH TIOTHOM
CTOpaHHUH TOIUIMBA 0€3 KOHIIEHCAIIMU BOJISHOTO Tapa.

MeTaHOBOE YHCIO — IOKAa3aTelb, XapaKTCPU3YIOMIUA JETOHAIMOHHYIO CTOMKOCTH T'a30BOTO
TOILINBA, YACICHHO PaBHBII 00BEMHOMY IMPOILEHTHOMY COJCPKaHUIO0 METaHa B CMECH C BOJOPOAOM, IIPH
KOTOPOM 3Ta CMEeCh SKBUBAJIEHTHA IO JI€TOHAIIMOHHOW CTOWKOCTH HUCCIIEAYEeMOMY TOIUIHBY B CTAHIAPTHBIX
YCIIOBHSIX UCHBITAHUN (TIpYU 3TOM METaHOBOE umciio Merana cocrasiser 100, a Bomopoma — 0).

3amanlbHOE TONMJIMUBO — XKHUAKOE TOILTUBO, KOTOPOE MOAAETCS B IWIMHIP IS BOCIDIAMEHEHUS
cMecu rasza ¢ Bozayxom B AT/,

JABuratens ¢ mpeaqBapuUTEIbHBM CMeceOo0Opa3oBaHUEM — JBUTATENb, B KOTOPOM
ra3 TMojaeTcsl B BHJIE CMECH C BO3IYyXOM Iiepen TypOOHarHeTaTeleM.

Ilpu3zHamHBE CTaAaHIApPTH — TaKWEe MEXKIYHAPOIHBIE WM HAIMOHATBHBIC CTAaHIAPTHI,
MPUMEHEHNE KOTOPBIX COTIIACOBAHO PerucTpom, a TakKe CTaHAapTHl, pa3padOTaHHbBIE U TOIACPKUBAEMBIC
npu3HaHHOM Perncrpom opraHusanuen, KoTopas oTBe4aeT craniapram, npuHaTeiM UMO.

Konnmenuusa 0e30macHOCTH — JOKYMEHT, ONHCHIBAIOINWN (riIocoduio 0e30MacHOCTH B
OTHOIIIEHUH Ta3a KaK TOIUIMBA, PUCKHU, CBSI3aHHBIE C JaHHBIM THIIOM TOILIMBA, YIIPABICHHE PUCKAMH TPU
paccMaTpHUBaEMBIX HEIITATHRIX CUTYAITHIX, BOBMOXKHEIC CIIECHAPUH OTKA30B M MEPHI 0 YIIPABJICHUIO UMH,
BKJIIOUAsI TIOJPOOHYIO OIEHKY pHCKA MOMyYCHUS TPaBMBI IIPH BO3MOXXHOM B3pHIBE.

9.3 AHAJIN3 PUCKOB

9.3.1 OObeM aHaNM3a PUCKOB.

AHanu3 pUCKOB JOJDKEH paccMaTpHBaTh:

HEHMCIIPAaBHOCTh MM OTKa3 JIOOOH CHCTEMBI WM JAETally, 3aJeHCTBOBaHHON B oOecreueHrH padoThI
JIBUTATEII HA Ta30BOM TOILINBE;

YTEeUKy Ta3a MoCJie CTaHIIUU TTOATOTOBKY TOILIHBA;

0e30MmacHOCTh ABUTATCIId B ClIy4dac Cpa6aTBIBaHI/ISI CHUCTEMbI OCTAHOBKHU JABUTATCIIA WJIM MPCKpPAIICHUA
MOJIaYM AJIEKTPUIECKON SHEPTHH NpU pabOTe HA Ta30BOM TOIUIHBE;

B3aMMOCBSI3M MEXy JBUTATENIeM W CUCTEMOU IMoJayM rasa.

IIpu ananmm3e pHCKOB HEOOXOAMMO YYHTBIBATh, YTO OTKAa3 BHEIIHUX CHCTEM, OOCITY>KHBAIOIIHX
JABUT'aTCIIb (CI/ICTCMLI TOINIMBOXPAHCHUA WJIM IMOAAa4Y1 ra30BOTo TOHJII/IBa) MOXKET BBI3BAaTh HeO6XO)Z[I/IMOCTI) B
OTBETHBIX I[GI\/'ICTBI/ISIX CUCTCMbI YIPABJICHUA U MOHUTOPHUHIAa COCTOAHUA ABUIATCIIA B ClIydac Cpa6aTI)I-
BaHUS CHUTHANU3AI[MM W TPU HEIITATHBIX CHUTYallHiX, a TakKe HEOOXOMUMOCTh B JOIMOJHUTEIHLHOM
MOBBIIIIEHNN O€30TIaCHOCTH JBUTATEIIS.

9.3.2 ®opma aHaM3a PUCKOB.
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AHaM3 PUCKOB JIOJKEH MPOBOAUTHCS B COOTBETCTBUH C TPEOOBaHUSMH MEXYHAPOJAHOTO CTaHIApTa
HNCO 31010:2009: «MeHemxMeHT pucka. MeTo/bl OIIEHKH PUCKa» WK JAPYTUX NPU3HAHHBIX CTaHJAPTOB.

AHanu3 T0KEeH OCHOBBIBATHCS HA KOHIENIIMH €MHAIHOTO OTKAa3a; 3TO 03HAYAET, YTO OJHOBPEMEHHO
JTIOJDKHA paccMaTpHUBaThCs TOJNBKO OJHA HEHCHPaBHOCTH. ClenyeT paccMaTpuBaTh Kak OYEBHJIHBIC, TaK U
HEOUEBUIHBIE OTKa3bl. Takke JOIKHBI pacCMaTpUBaTHCS MOCIEAOBATEIBHOCTA OTKA30B, T.€. HEUCIIPAB-
HOCTH KOMITOHEHTOB, BBI3bIBAEMbIC €IUHUYHBIM OTKA30M JIPYTOro KOMIIOHEHTA.

9.3.3 Ilpouienypa aHaian3a PUCKOB.

AHanu3 pUCKOB JOJKEH:

.1 ompenensaTe Bce BO3MOXKHBIE OTKa3bl pacCMaTPUBAEMOT0 00OpPYIOBaHHS M CHCTEM, KOTOPBIE MOTYT
MIPUBECTH:

K HAIMYHIO Ta3a B KOMIIOHEHTaX WM MECTaX, He CIIPOSKTUPOBAHHBIX IS 3TOM LENH, W/HITU

K BO3FOPaHUIO, NOKapy WIH B3pHIBY;

.2 colepkaTh OLIEHKY IOCIIEACTBUIN OTKAa3a;

.3 yKka3eIBaTh METOJ| BHISIBIICHUS OTKa3a (MPH HEOOXOIMMOCTH);

.4 B cioyyae HEBO3MOXXHOCTH CHIDKEHHS PHCKa HEOOXOAMMO NPEIyCMOTPETh KOPPEKTHPYIOIIUE
NEHCTBHUSA TIPH KOHCTPYHPOBAaHUHM CHCTEMBI (pe3epBUPOBAHHE DIEMEHTOB, JT00aBIeHHE B KOHCTPYKIIHIO
3alIUTHBIX YCTPOWCTB, CHCTEM MOHHTOPWHTA M CHTHAJIU3AINH, TO3BOJIIOMINX OCYIIECTBIATH IKCILTya-
TaIMI0 CHCTEMBI C OrPaHUYEHHUSIMH), a TaKke NpH padoTe CcHCTEeMBbl (BKIIOYEHHE pEe3epBUPOBAHMA,
Mepexo]] K allbTePHATUBHOMY PEKUMY IKCIUTyaTalllH).

PesynbraThr aHamM3a pUCKOB JOJKHBI OBITH 33JOKYMEHTHPOBAHBI.

9.3.4 O0opynOBaHWE W CHUCTEMBI, TIOJICIKAIINEC aHATTU3Y.

AHanu3 pUCKOB, TOJDKEH BKJIIOYATh B cebs, 1O KpaiiHe Mepe:

.1 oTka3 cucTeM M KOMIIOHEHTOB, UMEIOIINX OTHOIIEHHE K IMojaye rasa:

TPYOOIIPOBO/IBI TIOAAYH Ta3a U UX 3AIMUTY (TIPU HATUYWK);

KJIaMlaHbl MOJIauM ra3a K UWIMHIPY JBUTATENs.

IIpu 5TOoM OTKa3bl KOMITOHEHTOB Ta30BOW CHUCTEMEBI, HE BXOMAIINE B KOHCTPYKIHMIO IBUTATENs (3arOpHBIE
KJIallaHbl ¥ APYTHE SJIEMEHTHI CTAHIIMH TIOITOTOBKH Ta3a) MOTYT HE pacCMaTpPUBATHCS TPU aHAJIH3E;

.2 O0TKa3 cHUCTEMBl BOCIJIAMEHEHHS TOIUIMBA (CHCTEMBI MOJAuM 3alaJIbHOTO TOILIMBA, JHOO CBeueil
3aKUTaHUs);

.3 OTKa3 CUCTEMBI, YIPABISIONIEH COCTAaBOM Toprodeil cMecH (YCTpOHCTBO Mepenycka Bo3ayXa, KilanaH
KOHTPOJHMPYIOIIUI JaBIeHUE ra3a U T.J.);

.4 OTKa3 3JIEMEHTOB, KOTOPBIE MOTYT MOBIHUATH Ha MPOIECC BOCIUIAMEHEHHSI TOTUIMBA Y IBUTATENEH C
MIPEIBAPUTENBHBIM (10 TYypOOHATHETATEIS) CMECE0OPa30BaHUEM («TOPSIUE TOUKUY);

.5 OTKa3pl MpHU CroOpaHWM Ta3za, NTUOO HEHaAJeXKallee ero cropaHue (IPOIMYyCKH BOCILIAMEHCHUS,
JIETOHAIINSA);

.6 0oTKa3 cucTeM KOHTPOJIA, YHpPaBJIEHUS W 3aluThl ABurarens. Ilpu sToMm, eciu ABUrareiab UMEET
BCTPOEHHYIO CHCTEMY YIIPaBIeHHs, IOJDKEH OBITh TPEICTaBIE€H aHalIW3 XapakTepa OTKa30B M WX
MTOCJIE/ICTBUN B COOTBETCTBUU C Tpeboanmsmu 9.3.4.1 — 9.3.4.3;

.7 HemTaTHOE MPOHMKHOBEHHE ra3a B KOMIIOHEHTHI JBHUTaTeNs (HampuMep, BO3IYIIHBINA pecUBEp,
BeimyckHoi kosmekTop JAT/ u I'T/]) u Bo BHEmIHME CHCTEMbI, UMEIOIINE COCAMHEHUE C JBUTATEIIEM
(HarmpuMep, Ta30BHINYCKHAsI CHCTEMA);

.8 cmena pexumor padoter AT/

.9 moTeHIMAaNbHAS OMACHOCTh CKOIUICHHSI Ta30BOIO TOIUIMBA B KapTepe HBHUTaTeliel, Y KOTOPBIX
MPOCTPAHCTBO MO/ MOPITHEM HampsMyr coobmaetcs ¢ kaprepoM (cm. m. 10.3.1.2 Konekca MI'T).

9.4 YCJIOBUSA PABOTHI HA TOIVIMBE /IBYX BUJIOB

9.4.1 ATA npu pabore Ha TOIUIMBE OBYX BHIOB AOJDKHBI OOOPYHOBAaThCS yCTPOHCTBAMH MOAAYU
3anajJbHOIO TOIUIMBA C IOCJIEAYIoIel noxayueil razooro. IIpu 3ToM nomkeH ObITh 0OecedeH BO3MOXKHO
OBICTPBII IIEPEeXOA C ra30BOr0 TOIJIMBA HA JKUAKOE.
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ITogaua 3amagbHOIO TOIJIMBA B KAXKIBIH IMJIMHID JOIKHA 00ECIIeUNBaThCS Ha BCEX PEXUMax padOThI
AT/,

9.4.2 Ilyck AT/, pabora Ha 3amHUi X0 OCYIIECTBISIETCS] TOJIEKO HA YKUIKOM TOILIUBE.

9.4.3 Tlpu pabote JT]] Ha nepeMEHHBIX peXKUMaxX, MAaHEBPHUPOBAHHHU CYIIHA, IIBAPTOBHBIX OMEPAIUIX
JIOJDKHO HCIOJIBb30BAaThCS TOJBKO KHMJIKOE TOILUIMBO.

9.4.4 [Ipu BHE3aIHOM NpeKpalleHuu moaaqyn razoporo Tormea [ T][ momkeH mpomokuTs paboTy Ha
JKUIIKOM TOILIMBE 0€3 OCTaHOBKHU.

9.4.5 ITJI nomkubl OBITH CHAOKEHBI TaTIMKAMK 3aIIUATHI, UCKIIOYAOIIAME OJHOBPEMEHHYIO MOIAdy
ra30BOT0 TOIJIMBA U TOJHYIO TO/a4y >KHUAKOTO.

9.5 3AIIIUTA KAPTEPOB

9.5.1 Kaprepsr T momxHBl OBITH 00OpPYIOBaHBI IMPEIOXPAHUTEIBHBIMU KIAllaHAMH B palioHE
Ka)X[I0T'0 KpUBOLINIIA KOJICHYaToro Baja. KOHCTpyKLus 1 AaBieHUe cpabaThIBaHUs MPEAOXPAHUTEIBHBIX
KIIalaHOB JOJDKHBI OMNPEAEIATHCS C YIETOM BO3MOXKHOTO B3pbIBA HAKONMUBIIMXCA B KapTepe yTEdeK
ra3oBOro TOIIMBA.

9.5.2 Ecmu B kauectBe JT/] mpuMeHseTcss TPOHKOBEIN NBUTATENb, KapTep MOJDKEH OBITH 3alIUIEH
CIIEAYIOIUM 00pa3oM:

.1 ngomxHa OBITH IpEILyCMOTpPEHA BEHTWIALMS KapTepoB, MPEMSATCTBYIONIAs HAKOIUICHHIO YTEYeK
ra3oBOro TOIUIMBA. [Ipy 3TOM KOHIIBI BO3AYIIHBIX TPYO AOJKHBEI OBITH BBIBEAEHBI B O€30IIaCHOE MECTO U
000pymOBaHBI OTHETIPETPaTUTENSIMU;

.2 JIOJOKHBI OBITH YCTAHOBJICHBI JAaTYMKU OOHAPYKEHHS YTEUeK Ta30BOIO TOIUIMBA WIHM APYroe
9KBHUBaJICHTHOE 000pydoBaHHE. PexoMeHIyeTcsi yCTaHOBKAa YCTPOWCTBA aBTOMATHYECKOTO BITyCKa
WHEPTHOTO ra3a;

.3 nowkHa OBITH IPEAyCMOTPEHA YCTAaHOBKA JaTYMKa KOHLIEHTPALMU MAacIsSHOTO TyMaHa B KapTepe.

.5.3 Ecnm B xauectBe [Tl mpumensiercs: KpeHIKonHBINA ABUTaTeNh, KapTep ABUTATEINS JOKEH OBITh
0o0opyIOBaH JaTYMKOM KOHIIEHTpAlMd MACISHOTO TyMaHa WM CHCTEMON KOHTPOJS TeMIepaTypbl
MOJIINITHUKOB JIBUTaTeIs.

9.6 3AIIMTA MMOAMOPIIHEBBIX MPOCTPAHCTB KPEMIIKOII®HBIX JIT/I

9.6.1 IloamopuiHeBble TMPOCTPAHCTBA AOJKHBI O0OPYIOBaThCs JaTUYMKaMU OOHAPYKEHHS YyTeueK
ra3oBOro TOIUIMBA MM APYTMMHU PaBHOLICHHBIMH yCTPOHCTBAMH.

9.7 BITYCKHAS U T'A3OBBIITYCKHAS CUCTEMBbI

9.7.1 BuyckHble TpyOONpPOBOABI U PECUBEPHl HAIMYBOYHOTO BO3IyXa, a TaKKE Ta30BBITYyCKHBIC
KOJUIEKTOPHI JIOJDKHBI OBITH 000PY/IOBaHBI MPEAOXPAHUTEIBHBIME KIIATIAHAMU WA JPYTUMH 3aIATHBIMU
ycTpoiictBamu. J{ns aBurateneii, paboTaromux Ha Tra3e ¢ MaKCUMaJbHBIM pabounM JaBIIEHHEM Taza He
Oonee, uem 1,0 Mlla momyckaercsi MpUMEHEHWE APYTMX KOHCTPYKTUBHBIX PpEIICHHH NPH yCIOBUH
Mpe0CTaBICHU 000CHOBBIBAIOIIUX PACYCTOB MIIM SKCIIEPUMEHTAIBHBIX JaHHBIX.

9.7.2 T'azoBeiryckHBIe TpyOompoBoabl oT JIT/| He MOMKHBI OOBEAMHATHCS C Ta30BBITYCKHBIMHU
TpyOOIIPOBOAMH OT APYTHX ABHTATEJEH, ApOBBIX KOTIOB M HHCHHEPATOPOB.

9.7.3 I'a30BBITyCKHBIC TPYOOIIPOBOIBI JOKHBI 000PYIOBaThCsl cpencTBaMu 3(h(MEKTHBHOM TPOTYBKH.



Ilpasuna knaccuguxayuu u nOCMpPoUKU MOPCKUX CYO08

1X-140

9.8 TPYBOITPOBO/bI ITYCKOBOI'O BO31YXA

9.8.1 IlaTpyOxu TpyOOmpoOBOJia MMyCKOBOTO BO3AYyXa, UAYIIUE K KKIOMY IMIIMHIDPY, TOJKHBI OBITH
000py/IOBaHbI B COOTBETCTBUM C TpeOoBaHUsAMU 2.9.2.

9.9 KOHTPOJIb CT'OPAHUA

9.9.1 O0BeM KOHTpOJIS JIOJDKEH OBITh YCTAHOBJICH WM MPEJCTABJICH HA OJO0pEHUE C YYSTOM aHaju3a
XapakTepa OTKa30B M UX MOCIENCTBUI i BeeX aneMeHToB J( T/, BAMSIOINX Ha MPOIECC CTOPaHUS.
MuHuMaIbHBIA 00BEM KOHTPOJISA, BUA aBToMarndeckoi 3amuTel 1 AIIC nmpuBeneHs! B Tabda. 9.9.1.

Ta6auma 9.9.1

Ne | KonTponupyemslii mapamerp win Mecto 3amepa UM yCIOBUS IIpenenbHble 3HAUCHHS Apromarndeckoe |[Muaukamvs B
/i nerans JAT]] KOHTPOJISt napameTpoB (AIIC) wm  |3akpbITHE KJIANIaHOB Iry
TIPU3HAKH HEUCIIPAaBHOCTH 10JJa4y I'a30BOr0O
TOTLTUBA

1 | T'azoBble knamanbl U Qopcynku | Kakapiit nunusap 3aKIMHUBAHKE Ta30BOTO Kiia- X IToctostHHO
3aMaJIbHOTO TOIUIMBA [IaHa B OTKPHITOM COCTOSIHUM
Ha BbIxoze u3 kaxnoro uuinusipa | [Ipormycku BocruiaMeHEHUst

2 | Temneparypa BbIIlyCKHBIX ra3oB | OTKJIIOHEHHE OT cpejaHero | Makc. X ITocrostHHO
3HAYCHUS

3 | JaBnenue cropaHus B xaxnom nununape Makc. X ITocTosHHO
OTknoHeHue oT cpenHero | Makc. X ITo BeI3OBY
3HAYCHUS

4 | JaBneuune mnomaum razoBoro | Ha Bxoxe B mBuraresin Mun. X ITocrosiHHO

TOITUBa

9.10 TIOABOJ FA30BOI'0 TOILJIMBA

9.10.1 Ha BX0/€ B KOJUIEKTOP IMOJIa4M ra30BOTO TOIUIMBA K munuHApaM JTI nomkeH ycTaHaBIUBaTHCS
OTHENPErpaanTeib.

9.10.2 JlomkHO OBITh MPEIYCMOTPEHO YCTPOWCTBO Ui PYyYHOTO OTKJIIOUEHHS IMOJadd Ta30BOTO
toruiBa K [T/l ¢ MecTHOro nocra ynpaBieHHUS.

9.10.3 TpyOompoBoAbI TIOJAaYX TAa30BOTO TOIUIMBA JTOJDKHBI OTBeYaTh TpeOoBanusaMm 13.12 gactu VIII
«CucteMsl U TPyOOTIPOBOIBIY.

9.10.4 CoequHEHHE Ta30BOTO KOJICKTOPA JIBUTATEINSI C CYIOBBIM TPYOOIPOBOJOM T'a30BOTO TOILTHBA
JIOJDKHO 00ecIiedrnBaTh HEOOXOANMYIO TIOAATINBOCTD.

9.10.5 CoemuHeHHs KOJUIEKTOpa IOAAYM Ta30BOTO TOIUIMBA C Ta30BBIMH KialmaHAMU IINHIPOB
JOJDKHBI OBITH 3aKIIOUEHBI B TPYOBI MM KaHAJIbI.

9.11 OTKIIOYEHHUE ITOJAYU 'A30BOI'O TOIIVIMBA

9.11.1 Otxuroyenue noga4u razosoro Torumea K JAT/[ myrem aBTOMaTH4eckoro 3aKkpbITHs KIIalaHOB
Ha JIBUTaTelle JODKHO BBIMOMHATHCS, ecnu I TJ] octaHoBMiCS 1O M000H HEW3BECTHOW NMPUYMHE WIH B
ciayvasix, ykazaHHeIXx B 9.5.2.2, 9.5.2.3, 9.5.3, 9.6.1, 9.9.1 HacTosdwmel yactu, a Taxxke B 13.12.2 win
13.12.3 gactu VIII «Cuctemsl 1 TpyOOTIPOBOIEI.
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9.11.2 PexomeHnmyercs, 4ToOBbI TNIABHBI OTCEYHON Ta30BBIA KIAalaH IMOABOJA Ta30BOTO TOIUIMBA K
KOJUICKTOPY 3aKphIBAJICS aBTOMATHYECKHU MPYU HEUCTIPABHOCTH KJIAIMAHOB ITOIAYH Ta30BOTO TOILTHBA B KaMEPHI
cropaumsa JTJ (cm. 9.9.1 nHacrosimeii gacty, a Takxe 13.12.6 gactu VIII «Cucremsl 1 TpyOOIIPOBOIBD).

9.11.3 Ilonaua razoBoro toruuBa k JITJ] momxkHa aBTOMAaTW4ecKkd MPEeKpaIlaTrbesi MPH JOCTHKEHUU
KOHIICHTpALIMU ra3a B MAlIMHHOM noMenieHnu 60 % oT HIbKHEro npezena BocmiameHsieMocTd. [Ipu stom
JIOJDKHBI BBITIONHATHCS TpeOoBauus 9.4.4.

9.12 KOHCTPYKIHS ATI U I'T]

9.12.1 O0mue NpUHIKITEI TPOESKTUPOBAHUSL.

9.12.1.1 JlomkHBI OBITH YKa3aHBl JOMYCKAGMBIH IPOCKTAHTOM COCTaB Ta30BOTO TOILINBA, MUHH-
MaJbHOE W, €CIIM MPUMEHHMO, MaKCUMAIIbHOE METAHOBOE YHCIIO.

9.12.1.2 KoMIIOHEHTHI, cofiepKalie UM MOTYIIHE COAepKaTh ra3, JODKHBI ObITh CIPOESKTHPOBAHBI
TakuM 00pa3oM, YTOOBI:

CHU3UTh DPHUCK BO3HHMKHOBEHHS IOXKapa M B3pblBa JO YPOBHS, COOTBETCTBYIOIIEMY PHUCKY IS
JIBUTATEIISA, MCTIONB3YIOMIETO TOJIBKO YKUIKOE TOIUIHBO;

CHM3UTD IOCIIEACTBHS BO3MOKHOTO B3PBIBA JI0 JJOMYCKAEMOIO YPOBHS C Y4E€TOM ITPOYHOCTH KOMITIOHEHTOB
WIA HaJIW4YUs MPEJOXPAHUTEILHBIX YCTPOWCTB OmoOpeHHoro Tuma. [Ipu 3TOM mpenoXpaHUTEIbHBIC
YCTPOWCTBA JIOJDKHBI OBITH OOOPYIOBAaHBI OTHENPErpalUTeNieM, MX KOHCTPYKIWSA OJDKHA IIPEIOTBPATUTH
MIPOHUKHOBEHUE IJITAMEHH B ITIOMEIIEHUE JBUTATENIEH, a IepCOHaN, APYTHe KOMIIOHEHTHI ABUIATENSI U CUCTEMBI
HE JOJDKHBI TTOTydaTh TMOBPEXICHUH 1 TTOJBEPraThCsl OMACHOCTH IPU MX CpaOaThIBAHHUML.

Taxxe momxHBI OBITH BhIMOTHEHBI TpeboBanus 10.2 u 10.3 Komexkca MI'T.

9.12.2 TpebGoBaHHS K KOHCTPYKLHMH IBUraTelIsi M ra3oBOMY TPYOONPOBOLY, SIBIAIOLIEMYCS KOMIIO-
HEHTOM JBUTATEIs.

9.12.2.1 TpyOompoBo TOMIKEH OBITH CIPOCKTUPOBAH B COOTBETCTBHH C KPUTEPHUSIMH, TIPUMEHUMBIMHU
K Ta30BOMY TpyOONpoBOAY (pacueTHOE NaBJieHHE, TONIIMHA CTEHKH, MaT€pHajbl, METOJl M3TOTOBICHUS
TpyOOIIpOBOJa, COENMHUTENbHBIE AETalM WM T.J.) Ha OCHOBAHWM yKa3aHWH, NMPHUBEICHHbIX B IvaBe 7
Konexca MI'T. B oTHomeHnu ABUrateneil, npeaHa3HaYeHHbIX JUIsl YCTAaHOBKM Ha Ta30B0O3aX MPUMEHUMBI
nyHKTH 5.1 — 5.9 u 16 Konekca MKIT.

9.12.2.2 TpyOompoBoasI 1 00OPYIOBaHUE, COAEpIKallee a3 SBILIOTCA omacHO# 30HO#M 0 (cm 12.5.1
Komekca MI'T).

IIpocTpancTBO MEX Iy TPyOOIPOBOAOM, COAEPIKALINM T'a3 U BHEITHUM TPYOOIIPOBOIOM HIIM KaHAJIOM
siBisieTcst onacHoi 30H0M 1 (cM. 12.5.2.6 Konekca MI'T,).

9.12.2.3 TpyOompoBoOabI C JBOMHBIMU CTEHKAMHU CHCTEMBI TIOJIa4H Ta30BOTO TOILIMBA JIBUTATENS JTOKHBI
OBITH CIIPOSKTHPOBAHBI B COOTBETCTBUH C MPHHIIMIIAMHU U TpeboBaHusamH 11. 9.6 Komekca MI'T. B otHOImeHum
JIBUTATENIeH, MpeIHa3HaYeHHBIX I YCTaHOBKM Ha ra3oBo3ax npumeHuM 1. 16.4.3 Konexca MKT.

9.12.2.4 TpeOoBaHuUs K KOHCTPYKIMH TPYOOIPOBOJa/KaHaa ¢ IBOMHBIMU CTCHKaMH TIPUBOASATCS B II.
7.4.1.4 u 9.8 Komexca MI'T,

Pacnionoxenne 3a00pHOTO OTBEPCTHS BEHTWIAIHMW, B CIy4ae €€ HaIW4us, Ui TpyOOIpoBoma ¢
JIBOMHBIMH CTEHKaMH JOJDKHO 0TBeuaTh TpeboBanusaM 1. 13.8.3 Komekca MI'T. B oTHOIICHMY IBHTATENIEH,
MpeTHa3HAYCHHBIX I YCTAHOBKHU Ha Ta30B0O3axX MPUMEHHUMEBI TpeOoBaHus myHkTa 16.4.3.2 Konekca MKI'.

TpyOonpoBoa/kaHan A0OMKEH OBITH MCHOBITAH B COOTBETCTBUHU C TpeboBanusimu 21.2.1 wactu VIII
«CucteMbl U TPyOOIIPOBOIBI» C IEIbIO MPOBEPKU €r0 Ta30HEMPOHUIIAEMOCTH U IMPOBEPKH TOTO, YTO
TPYOOIIPOBO/T BBIICPKUT OXKHAaeMOe HauOoJblllee MaBIEHHE Traza IPH pa3repMETH3AIMH Ta30BOTO
TpyOOmpoBOa.

9.12.2.5 AnprepHaTHBHAs KOHCTPYKIHS.

TpyOorpoBo MoAa4M ra3a ¢ OAMHAPHON CTEHKON NMPUMEHSIETCS TOJNBKO B CIEAYIOIIUX CIydasx:

JUISL JIBUTATelel, yCTAHOBIEHHBIX B IOMEIICHUAX MEXaHH3MOB, OOOpPYIOBaHHBIX YCTPOMCTBAMHU
aBapuiiHoro otkiroueHus (YAO), kak ykazaHo B 5.4.1.2 Komekca MI'T u npyrux mprUMEHUMBIX YacTSIX
Komekca MI'T (manpumep, 5.6);
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B Clly4ae, €Clid ra3 NocTynaeT HeMOCPEACTBEHHO BO BIIyCKHOE OTBEPCTHUE IJIA BO3AyXa Ha KaXKIOM M3
MWIAHAPOB JBHUTATENS C HU3KUM [aBJICHHEM TaKuM 00pa3oM, YTO E€IUHHYHBIA OTKa3 HE MpPHUBEIET K
MOCTYTUIEHUIO Ta30BOT0 TOTUIMBA B MAIIMHHOE ITOMEIICHHE.

B otHOmIeHNM ABurateneil, npeJHa3sHAYCHHBIX K YCTAHOBKE Ha ra30BO3ax NMPUMEHSIOTCA TPeOOBaHUS
Konexca MKT.

B ciryuae yreuku raza B HoMeIIEHUSX, 000pyaoBaHHBIX YAQO, NpUBOASILIEH K OCTAHOBKE ABUraressi(eil) B
9TOM TIOMEIIEHNH, JOJDKHA COXPAHATCS 000CHOBaHHAS CKOPOCTH XO/a CyIHA, a TAakKe €r0 YIpaBIIEMOCTh U
TO/IEP’KUBATHCS pabOTOCTIOCOOHOCTh OTBETCTBEHHBIX YCTPOMCTB M CHCTEM, 00ECIIEUHNBAIONINX OE30ITaCHOCTh
riaBanus (cM. 2.1.13 gactu VII «MexaHuueckne yCTaHOBKI).

9.12.2.6 Konuenuusi 6€30MacCHOCTH NOJDKHA BKIIOYATh WH(POPMAILMIO O TOM, Kakod TpyOOmpoBOX
MOJJaYM Ta3a WCIIONB3YETCs: AIbTepPHATHBHAS KOHCTPYKIUS WM TPYOOIPOBOJ] C ABOWHBIMU CTEHKaMHU.

9.12.2.7 Cucrtema HajJyBa BO3yXa.

CucreMa HajyTyBa ABUTATENS TOJDKHA OTBEYATh TpeboBanmsMm 9.12.1.2.

B cnyyae ycraHOBKM Ha CymHE OJHOTO JBHUTATeis, STOT JABUTATENb IOJDKEH OBITh CIIOCOOCH
BBIpa0aThIBaTh W TOAJIEPKUBATH MOIIHOCTh, JOCTATOYHYIO JJISi COXPaHEHUs OO0OCHOBAHHOW CKOPOCTH
XO0/a CygHa, M TOIAEpKaHHs PabOTOCIIOCOOHOCTH OTBETCTBEHHBIX YCTPOWCTB TIOCHE CpadaThIBaHUS
MPEeIOXPAaHUTEIBHBIX YCTPOMCTB CHCTEMBI HAJIyBa B CBSI3M CO B3PBIBOM C Y4YETOM KOHCTPYKLIHUHU
nBurarens (MpUMEHEHHE OIMHOYHONW MM MHOTODJIEMEHTHOW CHCTEMBl HaJayBa) U KOHCTPYKIHHU
NPEAOXPaHUTENbHBIX YCTPOUCTB (CaMO3aKPHIBAIOLIUICS KIIAlaH WM pa3pbiBHas MeMOpaHa).

9.12.2.8 I"a3oBBINIyCKHAs CUCTEMA.

["a30BBITyCKHAS CHCTeMa JBHUTATels JODKHA OTBedaTh TpeboBaHusM 9.12.1.2.

B cnydae ycTaHOBKM Ha CygHE OTHOTO IBUTATeNs, JTOT JBUTATENb JIOJDKEH OBITh crocoOeH
BbIpa0aThiBaTh U MOAJEPKUBATh MOIIHOCTB, AOCTATOYHYIO Ui COXPaHEHHsT 0OOCHOBAHHOW CKOPOCTH
XoJa CygHa, W TMOAAepKaHHs pabOTOCIIOCOOHOCTHM OTBETCTBEHHBIX YCTPOMCTB TMOCIE cpabaThiBaHUs
MPEeIOXPAaHUTENBHBIX YCTPOUCTB Ta30BbITYCKHOW CUCTEMBI B CBA3H CO B3PBIBOM.

[Ipm 3TOM TPOMOIKUTENBHBIA BHITYCK OTPaOOTaBIIMX Ta30B ABUTATeNs (4depe3 cpaboTaBIIyro
pa3peIBHYIO MeMOpaHy) B MaIIMHHOE, THOO WHOE 3aKPBITOE IMMOMEIICHUE HE JIOMyCKaeTCs.

9.12.2.9 Kaptep nBuraresns.

9.12.2.9.1 [IpenoxpanuTenbHbIe KIanaHbl KApTEPOB ABUraTeiIel T0KHBI OTBeYars TpeboBanusm 2.3.5
(cm. Taxoke 10.3.1.2 Komexca MI'T).

9.12.2.9.2 Unepruszanus.

C menpio MPOBENCHNUA TEXHHYECKOTO OOCTYXMBAaHUS KapTep JABUTATENs MODKEH WMETh COCIAMHEHHE
JUTISL TIPOBEZICHNUS WHEPTU3allMi M BEHTWIALMHK KapTepa, a TakKe M3MEepeHHs KOHIeHTpauuu rasza. s
yKa3aHHBIX LieJed BO3MOKHO NMPUMEHEHNE MHBIX TEXHUYECKUX PELICHUH.

9.12.2.10 BocmiameHeHue raza B HUIHHJIpE.

JlomkHBI OBITH BBIMONHEHB TpuMeHHMBIe TpeOoBanus mI. 10.3 Komekca MI'T. B orHomeHnn
JIBUTATENEH, TpeHa3HaYeHHBIX I yCTAaHOBKM Ha Ta30B03aX, JOJDKHBI OBITH BBIIOJIHEHBI IPIMEHUMBIC
TpeboBanus 1. 16.7 Kogexca MKT.

9.12.2.11 CucrteMbl ymnpaBieHHUS, MOHUTOPHHIA, aBapUHHO-TIPEAYNpPENUTEIHHON CHUTHAIU3ALUU
(ATIC) u 3amuTs

Cucrema yIipaBlieHHs JBUTATENIEM JIOJKHA OBITh HE3aBHCHMOU W OTAEIHHON OT CHCTEMBI 3aIlUTHI

Knananel, moparompe ra3 JIOJDKHBI KOHTPOJIMPOBATHCS CUCTEMOW YIIPABICHHS [BUraTelIEM WIIU
CHUCTEMOM IOJauM Tasa.

CropaHue IOMKHO KOHTPOJIUPOBATHCS B KAXKIOM OTAEIBHOM LIUIUHApPE.

B ciayyae oOHapyxeHUs! HEYIOBJIETBOPUTEIBHOTO CTOPAHHS B OTIEIBHOM LWJIHHIPE WCIOIh30BaHUE
raza MOXKET JIOIyCKaTbCs MPHU YCIOBHSX, yka3zaHHbIX B . 10.3.1.6 Kogexca MI'T.

Ecim koHTponb cropatust B KaKIOM OTJAETIBHOM LMIMHIPE HE MPEACTaBIAETCS BOZMOKHBIM BCIIEICTBHE
pazMepa U KOHCTPYKIMU JBUTATENs], BOSMOKHO OCYLIECTBJIEHHE OOLIEr0 KOHTPOJIS 332 CTOPAHUEM.

Jlis Ta30BBIX JBHTATENel JOJDKHBI ObITH HMPEAYCMOTPEHBI JOMOIHUTEIbHBIA KOHTPOJh M 3alllTa B
COOTBETCTBHM C TpeOoBaHMsAMHU Tabm. 9.12.2.11. B ciydae, ecilid aHANHM3 PHCKOB, BBITIOJHEHHBIA B
COOTBETCTBHH C 9.3 HE JAOKa3bIBaeT 0OPaTHOTO.
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Tabnuma 9.12.2.11
@DyHKIMU cucTeM KOHTPoJist M 3amuThl juist AT/ (npu padore aABurareasi Ha razosom tommse) u I'T/

ITapamerp Curnan ABTOMaTHYECKAsI [ABTOMaTHUecKoe mepexiodenue| OcTaHoBKa
AIIC aKTHBAIUs COBOCHHBIX | JBUTAaTelsl B PEXXHUM pabOTHI Ha | ABUTATeNst
3aMOPHBIX KIAIaHOB KHJIKOM TOTUTHBE
Henamnexaiiee naBieHHe B TPyOONpOBOJE IMOJAa4U X X X x>
ra30BOro TOIUIHBA
HeucnpaBHOCTb CHCTEMBI 10IaYH TA30BOI0 TOILIMBA X X X x>
HeucnpaBHOCTh CHCTEMBI MOAAYM 3aMAIbHOTO X Xx? X X9

TOIIMBA UJIK CUCTEMBI BOCIIJIAMCHECHHSA Ta3a

5
IloBbllIeHHass TemmepaTypa BBIIYCKHOTO rasa mocie X Xx? X X9

Kaxa0ro muiInHapa

IlonmxenHast cpeHssI TeMIepaTypa BBILYCKHOTO Ta3a X Xx? X X9
mocJie Kaxa0ro muinuHapa 3)

Otka3 (BKIIOHYas MPOIYCK 3aKUI'aHMs, IETOHALMIO, X X x¥ XD

HeyCTOﬁ‘IHBOe cropaHne) CHUCTEMBI BOCILUTAMCHCHUA
rasa WM HEHAUICKAIIEE MOaBJICHUE B IUIHHAPE
JIBUTaTCIIsA

ITpeBbIIeHNE TOMYCTUMOM KOHIIEHTPAIMM MACIISTHOTO X X X
TyMaHa B KapTepe WM TeMIepaTypsl HOIIIMIHUKAO)

IpeBblienne paBieHus B kapreped) X X X

OcTaHoBKa JIBUTaTeNsl M3-3a JIF000H MPUUHHBI

OTKa3 B cucTeMe KOHTPOJIsI/ YIpaBICHUS 3alIOPHBIMU X X X
KJIalaHaMU CO CIIyCKHBIM BEHTHIIEM

Ipumeuanus:

DTonbko mmst JIT/L (npu paboTe nBUraTens Ha ra30BOM TOILIMBE).

s TT]T cpabaThiBaHHe CIBOCHHBIX 3aMOPHBIX KIAMAHOB CO CITyCKHBIM BEHTENEM M OCTAHOBKA [BHIATENs MOTYT HE MPOMCXOIHTD B
cilydae HAONMIONEHUs] OTKa3a TOJNBKO ISl OJHOTO IMIMHAPA IPH YCIOBUH, YTO YKA3aHHBIH LMIHHIP MOXET OBITH OTKIIOUEH OTHENBHO, a
OesonacHast paboTa ABHraTess B TAaKMX YCIOBHUSAX MOATBEPXKACHA NP aHAIN3E PUCKOB.

TpebyeTcs TONBKO B CIyHUae, €CIIH ITO HEOOXOMMMO TS OGHAPYKEHHS MPOMYCKA B 3a/KHTAHMHL.

B cryuae, Koraa 0TKa3 MOXET OBITh YCTPAHEH B ABTOMATHYECKOM PEKHUME, MOKET aKTHBHpOBaThes Tombko AIIC. Ecnmi otkas He
JIMKBUJUPOBAH IOCIIC 33JAHHOTO BPEMEHH, JOJDKHA CPaboTaTh 3aIlluTa.

STonsko mis T,

©Ecmu TpeGyercs B COOTBETCTBHH C 2.3.

9.12.2.12 Knamansl 11ojayy rasa.

Knananel momaum ra3a JOJDKHBI OBITH B3PHIBO3ALIUINEHHOTO HCIIOJHEHHS, HOATBEPKIAEMOTO
CBHUJICTEIILCTBOM, BBIIAHHBIM KOMIIETEHTHOW OpPraHM3alUel C y4eTOM CIIeIyOLIEro:

BHYTpPEHHSSI 4acTh KJalmaHa CONEP)KWT Tra3 W JODKHA OBITh B3PBIBO3AIMIMIICHHOTO HWCIOJTHEHUS,
MOJTBEPKIAEMOTO CBHAETEIHCTBOM Ha COOTBETCTBUE TpeOoBaHuAM K 30He 0;

€CJIM KJIAaTIaH PacIioyIoKeH BHYTPH TPyOONpOBOJa WIIM KaHana B cOOTBETCTBHH € 9.12.2.3 u 9.12.2.4,
HapyXHas 4YacTb KjamaHa JOJDKHA OBITh B3PBIBO3AILUIICHHOTO HCIIONHEHUS, IOATBEPKIAEMOTO
CBHUJIETEIILCTBOM COOTBETCTBHE TpeOOBaHMAM K 30HE 1;

eciu IpUMeHsAeTcsl TpyOOnpoBOX MOJadM ra3za ¢ OJMHAPHOW CTEHKOM, a KJlalaH YCTaHOBJIEH B
MIOMEICHUSAX MEXaHU3MOB, 00opynoBaHHbIX YAO ¢ ydetom 9.12.2.5 u 9.12.2.6, TO 111 HApY>KHOH YacTH
KJanaHa cepTudukanus He TpeOyeTcsl Npu YCJIOBHH, YTO MOAAYa SHEPIHMU K HEMY MPEKpaIlaeTcs MpH
00HapyXEeHHH Ia3a B IOMEIICHHH.

Ecmm xmamaHsl mozaym rasa HE CepTUUIMPOBAHBI IS 30HBI, B KOTOPOM IpemmojaraeTcs WX
NPUMEHEHHE, TO IOJDKHO OBITh JOKYMEHTAJIBHO MOATBEPIKICHO, YTO OHU MPUTOHBI [Tl UCTIONIb30BAHUS B
aTOl 30HE. JloKyMeHTalus W aHalu3 JOJDKHBI OCHOBBIBaThCS Ha cTaHgaprax MOK 60079-10-1:2013
nm MOK 60092-502:1999.
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9.13 JONMOJTHUTEJIBHBIE TPEBOBAHHUS K KOHCTPYKIIUN

9.13.1 JT/.

9.13.1.1 OO1uue mOIOKEHUS

MaxkcumanbsHas AMuTelbHas MOIIHOCTh JBUTaTelNlss Mpu paboTe HAa Tra30BOM TOILIMBE MOXET OBITh
MEHBIIIE, MAKCHMAJTLHOHN ITUTEIEHON MOITHOCTH IPH padoTe Ha JKUIKOM TOILIHBE.

MakcumanbsHast JUTUTENbHAsT MOIIHOCTH JIBUTATENs TIPH paboTe Ha Ta30BOM TOIUIMBE, 3aBUCSIIAS, B
TOM YHUCJE, OT CBOMCTB Ta30BOTO TOIUIMBA M COOTBETCTBYIONINE 3TOM MOITHOCTH yCIIOBHUS IKCILTyaTaIlHH
AT nmomkHBI OBITH yKa3aHbl B TEXHUYCCKOH JOKYMEHTAI[MM M TOATBEPKICHBI BO BPEMS THIIOBBIX
UCTIBITAaHUH C ydeToM TpeOoBaHuil pazgena 5 dactu [V «TexHuueckoe HaOMIOJeHHE 32 W3TOTOBICHHUEM
m3nenuiiy [lpaBun TeXHHYEeCKOro HaOMIONCHHS 3a MMOCTPOWKOH CYIOB M M3TOTOBIICHHEM MAaTepHajioB H
W3ACNIUN JIJISt CYHOB.

9.13.1.2 Ilyck, cMeHa pexkuMoB paboTsl Tl u ocraHOBKa.

JATJl nomkHBI OBITH CIPOEKTHPOBAHBI I PabOTHI KaK Ha KHUIKOM, TaK M Ha Ta30BOM TOILTUBE B
KauyeCTBE OCHOBHOI'O TOILJIMBA M Ha KHUIKOM 3allaJbHOM TOIUIMBE, II0JaBA€MOM C LI€JIbI0 BOCIIJIAMEHEHHS.

BrIcTpBIii TIpoltece MEepPEeKIIOUCHAS ¢ PEKUMa padOThHI IBUTATEN HAa Ta30BOM TOIUIMBE JTOJDKEH OBITH
BO3MOXKEH TP BCEX MOIIHOCTSX W BCEX MapaMeTpax paOOoTHI IBHUTaTEls.

B03MOXKHOCTD TIEPEKIIIOUCHUST C pexUMa pabOThl JBHTrareis Ha XUJIKOM TOILTHUBE IOJDKHA OBITh
OTrpaHWYeHa TEMH MOIIHOCTSIMH M TapaMeTpaMy pabOThl IBUTATEINS, TIPU KOTOPHIX BO BPEMs HCIIBITAHUN
ObIIa MPOIEMOHCTPHUPOBAHA HAIEKHOCTh U 0€30IMaCHOCTD TIEPEKITIOUCHUS.

IIporiecc mepexoueHusT MEXAY PEKUMaMH paOOTHl Ha Pa3IMYHBIX THIAX TOIUIMBA JIOJDKEH OBITh
aBTOMATU3MPOBAHHBIM C BO3MOKHOCTHIO PYYHOTO TIPEPhIBAHUSI Ha BCEX PeKUMaxX paboThl aBurarens. [Ipu
3TOM JIBUTATENb JOJDKEH OBITh CIIOCOOEH MPOA0IDKATH JAIUTEIbHYI0 paboTy Ha HOBOM BHUJE TOILIMBA Oe3
nepepsiBa B BHIPAOOTKE SHEPTHU.

B ciydae otkmoueHms momadu TazoBoro TtorumBa J[TJl momkeH OBITH CIIOCOOCH IPOIOJKUTH
JUTATEITEHYIO PabOTy TOJNBKO Ha JKUIKOM TOILTHBE.

9.13.1.3 Ilogaua 3amanbHOIO TOILIMBA.

Hanuuue mnomaum 3amajabHOrO TOIUIMBA JOJDKHO KOHTPOJMPOBATHCS IYTEM MPOBEPKH JIABJICHUS
3aMaJbHOTO TOIUIMBA W TMApaMEeTPOB CropaHus, JIMOO WHBIM criocoOoM. B cimyuae orcyTcTBUs momadu
3amalbHOro TOILIMBA Iojada ra3oBoro tomiusa B JTJ] qomkHa OBITH HEBO3MOXKHOM.

9.13.2 T'T/I.

9.13.2.1 Cucrema BOCIUIaMEHEHHUS TOILIMBA.

B caywyae oTka3a cuUCTeMBl BOCIUIAMEHEHMs TOILUIMBA JBUTATENlb JIOJDKCH OBITh OCTaHOBJICH, 32
UCKJIFOUEHHEM CJIy4aeB, KOTIa 3TOT OTKa3 OrpaHWYEH OJHHMM LWIMHJIPOM, IMojada raza K KOTOPOMY
HEMEJICHHO IIPEeKpalleHa W MPU YCIOBHH, YTO BO3MOXKHOCTH 0O€30IMacHON pabOThI IBHTATENII B TOM
peXuMe ompeneicHa B aHATN3€ PUCKOB U TMOATBEPKIACHA MPU HCTIHITAHUSX.

9.13.3 J[Burarenu ¢ mpenBapUTEIbHBEIM CMECEO0Opa30BaHUEM.

9.13.3.1 CucreMa noga4yu CMECH.

Bosnymineiii pecrusep, TypOOHATHETATEIb, BO3AYIIHBIA OXJIaAUTENb U APYTHUE DJIEMEHTHI CHCTEMBI Ha [TyBa
JIOJDKHBI PacCMaTpPUBAThCS KaK AJIEeMEHTHI CUCTEMBI Tozayd ra3a. OTKa3bl KOMIIOHEHTOB, KOTOpBIE MOTYT
MIPUBECTH K YTEUKe Ta3a, MOJDKHBI OBITh PACCMOTPEHBI B XOJIC aHAJIN3a PHCKOB B COOTBETCTBHH C 9.3.

Ecnu B aHanmse pHCKOB HE YKa3aHO WHOE, Tepel KaKIOH KPBILUKOH LUIMHAPA AOJKHBI OBITh
YCTaHOBJICHBI OTHETPErPaIuTENId, C YYETOM KOHCTPYKTHUBHBIX OCOOCHHOCTEH IBUTATeNs, TaKMX Kak
KOHIICHTpAIIMs Tra3a B CUCTEME TI0Ia4 CMECH, IPOTSHKEHHOCTh TPYOOIIPOBOIOB ra30BO3IyITHOW CMECH B
cHCTEME Ha/TyBa M IPYTHX.
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