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NMPABUNA KITACCUDUKALIMM U MOCTPOUKU MOPCKUX CY[OB

MpaBuna knaccudukauum w MOCTPOMKM MOPCKMX cyaoB Poccunckoro Mopckoro
pernctpa cygoxoacrtea YTBEPXKAEHbl B COOTBETCTBUW C AEWCTBYIOLUUM MOMOXEHUEM U
BcTynatoT B cuny 1 sHBapa 2022 roga (3a ucknioveHnem 4vactu XX, BCTYNUBLUEA B
cuny 15 mapta 2022 roga).

HacToswee usgaHue lMpaBun cocTtaBrneHo Ha ocHoBe usgaHusa 2021 roga ¢ yyeTowm
N3MEHEeHW 1 OONOSIHEHWI, NOATOTOBIIEHHbIX HENOCPEACTBEHHO K MOMEHTY NepensaaHus.

B [lNpaBunax yuyTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBaHHbIE TpeboBaHus,
YHU(UUUPOBaAHHbIE UWHTepnpeTauun un pekoMeHgauun MexagyHapogHon accoumaumm
KnaccudukaumoHHbix obwects (MAKO) n cooteeTcTBytoWwme pesonoumn MexayHapogHowm
Mopckon opraHmsaumm (MMO).

lMpaBuna cocToaT U3 cneayoLmx YacTen:

yacTb | «Knaccudukauusay;

yacTb Il «Kopnycy;

yacTb |l «YcTponcTtea, o6opyagoBaHne N CHabXeHnEeY;

yacTtb IV «OcTon4nBOCTbY;

yacTtb V «[leneHne Ha OTCeKkn»;

yacTtb VI «[1poTMBonoxapHas 3awmra;

YyacTb VIl «MexaHnyeckune ycTaHOBKWUY;

yacTb VIII «Cuctemsl n Tpybonposoabl»;

yacTtb IX «MexaHn3mbl»;

yacTb X «KoTnbl, TennoobMeHHble annapaTbl U COCyAbl NOA AaBMEHNEMY;

yactb X| «9nekTpuyeckoe obopyaoBaHmey;

yacTtb Xl «XonogunbHble YyCTaHOBKNY;

yacTtb Xl «MaTtepunanbi»;

yacTb XIV «Csapkay;

yactb XV «ABTOMaTU3aLUAY;

yactb XVI «KOHCTpyKUMS M NPOYHOCTb CYAOB W3 MOSIMMEPHbIX KOMMO3ULMNOHHbIX
MaTepuarnoBy;

yactb XVII «JononHutenbHble 3HaKM CMMBOMA Kfiacca M CNOBECHbIE XapaKTEPUCTUKM,
onpeaensaowme KOHCTPYKTUBHbIE U 3KCNNyaTaumoHHbleE OCOBEHHOCTU CyaHay;

yactb XVIII «JononHutenbHble TpeboBaHWNS K KOHTEMHEPOBO3aM M CyaaMm, NepeBo3sLLmMM
rpysbl npeumyLlecTBeHHO B KoHTenHepax» (Part XVIII "Additional Requirements for
Structures of Container Ships and Ships, Dedicated Primarily to Carry their Load in
Containers"). Tekct 4actn XVIII cootBetctByeTr YT MAKO S11A  «TpeboBaHuss K
NPOAONBbHON MPOYHOCTU  KOHTenHepoBo3oB» (MIOHb 2015) n  S34  «DyHKUMOHanNbHbIE
TpeboBaHMA K BapMaHTaMm Harpysks npu nNpoBepke MPOYHOCTU KOHTEMHEPOBO3OB METOLOM
KOHEYHbIX anemeHToB» (man 2015);

yacTtb XIX «[JononHuTenbHble TpeboBaHWS K rpy30BbIM CygamM BariOBON BMECTMMOCTBIO
meHee 500»;

yacTb XX «[lononHutenbHble TPEOOBAHNS K AXTamy;

Mpunoxenne «k [paBunam wun PykoBogctBam PocCCMMCKOro MOPCKOro perncrpa
CyooxoacTea «lMpouenypHbie TpeboBaHus, yHUpMLMpOBaHHbIE TpeboBaHus,
YHUULUMPOBaAHHbIE UMHTEpnpeTauMm u pekomeHaaumn MexayHapogHow —accoumaumm
KnaccmukaLMOHHbIX 0BLLEecTBY.

© Poccuincknin Mopckon perncTp cygoxoactea, 2022



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

NEPEYEHb UBMEHEHUW!
(n3meHeHuns cyrybo pefakuMoHHOro xapakrepa B lNepeyeHb He BKOYAKTCS)

N3meHaemble WHdopmaumsa no Ne n pata HaTa
NyHKTbl/rNaBbl/pasgens! N3MEHEHUSM LMPKYNSPHOro BCTyNneHns
nucbma, B cuny
KOTOpbIM
BHECEHbI
N3MEHEHUsI
AHHOTaUMSA B aHHOTauUuio BHECEHDI — 15.03.2022
N3MEHEHUS B CBSA3N C
BbIMYCKOM HOBOW YacTn XX
YToyHeHa aHHoTauus B cBdA3n| 312-09-1747y 14.04.2022
C N3MEHEHMEM Ha3BaHUA oT 14.04.2022
yactn XX
MNyHkT 4.2.2.7.1.4 TpeboBaHUs JONOSHEHDI 313-69-17691 01.07.2022
ccbinkon Ha ctangapt MCO oT 19.05.2022
6336-2:2019 c yyeTom YT
MAKO M56
(Rev.4 Feb 2021 (Corr.1
Oct 2021))
Tabnuua 4.2.2.7.1.9-1 |TpebGoBaHUSA AONOSTHEHDI 313-69-1769u 01.07.2022
CCbIfIKOW Ha cTaHgapT ot 19.05.2022
MCO 1328-2:2020 ¢ yueToMm
YT MAKO M56
(Rev.4 Feb 2021)
INyHkT 4.2.2.7.1.9.2 TpeboBaHUs OONOSTHEHDI 313-69-17691 01.07.2022
ccblnkonm Ha meTo B o1 19.05.2022
ctaHgapta MCO 6336-1:2019
c yyetom YT MAKO M56
(Rev.4 Feb 2021)
MNyHkT 4.2.2.7.1.10 TpeboBaHUs ONOITHEHDI 313-69-17691 01.07.2022
ccbinkon Ha meTtopn C ot 19.05.2022
ctaHgapta MCO 6336-1:2019
c yyetom YT MAKO M56
(Rev.4 Feb 2021)
MNyHkT 4.2.2.7.1.11 TpeboBaHusa OONONHEHDI 313-69-17691 01.07.2022
ccbinikon Ha ctaHgapt CO oT 19.05.2022
6336-5:2016 c yyeTtom YT
MAKO M56
(Rev.4 Feb 2021)
[yHkT 4.2.2.7.2.1 TpeboBaHUA JONOSHEHDI 313-69-17691 01.07.2022

ccbInkon Ha meTop B
cranHgapta MCO 6336-1:2019
c yyetom YT MAKO M56
(Rev.4 Feb 2021)

o1 19.05.2022

1 lameHeHuns u OOMNONHEHUs, BHECEHHbIE npun nepen3gaHnm nnn nytem BbilMyCka HOBbIX Bepcvu7| Ha
OCHOBaHMN LUPKYNAPHbIX MUCEM UK N3MEHEHNI penakuMoHHOro Xxapakrepa.
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N3meHaemble WHdopmaumsa no Ne n paTa [HaTa
NyHKTbl/rNaBbl/pasgensl N3MEHEHUAM LMPKYSPHOro BCTYNMeHNs
nucbma, B cuny
KOTOpbIM
BHECEHbI
N3MEHEHUsI
MNyHKT 4.2.2.7.2.2 TpeboBaHUsA JONOSTHEHDI 313-69-17691 01.07.2022
ccblnkonm Ha meTo B o1 19.05.2022
ctaHgapTa MCO 6336-2:2019
¢ yyetom YT MAKO M56
(Rev.4 Feb 2021)
[NyHkT 4.2.2.7.2.6 TpeboBaHUs 4ONOSTHEHDI 313-69-17691 01.07.2022
ccbinikon Ha ctaHgapt CO o1 19.05.2022
6336-2:2019
IyHkT 4.2.2.7.3 TpeboBaHUs AONOSHEHDI 313-69-17691 01.07.2022
CCbINKOM Ha meTog A ot 19.05.2022
ctaHgapTa NCO 6336-3:2019
¢ yyetom YT MAKO M56
(Rev.4 Feb 2021)
[yHkT 4.2.2.7.3.2 TpeboBaHUs AONOSHEHDI 313-69-17691 01.07.2022
ccblnkon Ha meTog B ot 19.05.2022
crangapta CO 6336-3:2019
¢ yyetom YT MAKO M56
(Rev.4 Feb 2021)
INyHkT 4.2.2.7.3.3 TpeboBaHUs OONOSTHEHDI 313-69-17691 01.07.2022
ccbinkon Ha ctangapt MCO ot 19.05.2022
6336-3:2019 c yuetom YT
MAKO M56
(Rev.4 Feb 2021)
MNyHkT 4.2.2.7.4.1 TpeboBaHUs ONOITHEHDI 313-69-17691 01.07.2022
ccbinikon Ha ctaHgapt CO oT 19.05.2022
6336-5:2016 c yyeTtom YT
MAKO M56
(Rev.4 Feb 2021)
MNyHkT 4.2.2.7.4.3 TpeboBaHUA N3MEHEHBI C 313-69-17691 01.07.2022
yyeTom TpebosaHun metoga | ot 19.05.2022
B ctaHgapTa
MCO 6336- 3:2019 ¢ yyeTom
YT MAKO M56
(Rev.4 Feb 2021)
MyHkT 9.2.1 Onpegenenna «Kogekc MKIM» | 313-69-1769u 01.07.2022

n «Kogekc MI'T» 3aMeHeHbI ¢
yyeTtom pesontouun MMO
MSC.370(93), MSC.411(97),
MSC.441(99) n MSC.422(98)

ot 19.05.2022
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N3meHaemble WHdopmaumsa no Ne n paTa [HaTa
MYHKTbI/rNaBbl/pa3genti N3MEHEHUSM LIMPKYNAPHOro BCTYMNeHus
nuceMma, B cuny
KOTOpbIM
BHECEHbI
N3MEeHeHNs
MyHkT 9.12.2.12 CyuecTBytoLme CCbIsku 313-69-1769y, 01.07.2022

3aMeHeHbI CCblfikamu Ha
cTaHpapThl

M3K 60079-10-1:2015 un
MO3K 60092-502:1999 ¢
yyetom YT MAKO M78
(Rev.1 Feb 2021)

o1 19.05.2022
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1 OBWUME NOJNTIOXKEHUA

1.1 OBJIACTb PACIMPOCTPAHEHUA

1.1.1 TpeboBaHua HacToswen vyactm lNMpaBun pacnpocTpaHATCA Ha crnegyowme
asuraTenn n MexaHm3ambl:

.1 gBuratenu BHYTPEHHEro CropaHus, rasBHble;

2 TypOvHbI NapoBble, rMaBHbIE;

3 ra3oTypbvHHbIEe ABUraTeNM, rMaBHbIE;

4 nepegaydn n MydThl;

.5 gBuratenu npMBoAaHbIE ANSt UICTOMHUKOB 3NEKTPOSHEPrMM N BCNOMOraTenbHbIX U
nanybHbIX MEXaHU3MOB, arperaTtbl B CO0pe;

.6 Hacocbl, BXOAdWMEe B COCTaB CUCTEM, pernameHTupyembix 4Yactamu VI
«lMpotnBonoxapHas 3awmtay, VIII «Cuctembl n tpybonposoabl» u Xl «XonogunbHble
YCTaHOBKNY;

g KOMMpeccopbl BO3OYLUHbIE;

.8 BO34yXOHaArHeTaTenu rnaBHbIX KOTNOB, TypboHarHeTaTenn 1 BO3gyxoHarHetaTenm
asuratenen BHyTPEHHEro cropaHus;

.9 BEHTUNATOPLI, BXOAsWME B COCTaB CUCTEM, pernameHTupyemMbix 4vacteto VI
«Cuctembl 1 TpybGonpoBoabI»;

.10 npwuBoAabl pyneBble;

.11 mexaHn3Mbl SKOpHbIE;

.12 nebGenkun GyKCUPHbBIE;

.13 mexaHn3Mbl LIBApPTOBHbIE;

.14 npuBoabl rmapaBfNveCcKUE;

.15 cenapaTtopbl LleHTpoOeXHbIe TONMNMBa U Macna.
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1.2 OBbEM OCBUOETENbCTBOBAHUNA

1.2.1 Ycnosus, onpegensiolime Mopsiaok OCBUAETENbCTBOBAHUS MEXaHM3MOB U
obopynoBaHMWs MpU  M3rOTOBMEHUKM, a TaKkKe MOPSAOK pPacCMOTpeHuss u  opgobpeHus
TEXHMYECKOW AOKYMEHTaLMK, M3noxeHbol B O6GLMX MOMOXEHMAX O KracCugUKaLMOHHON U
MHOWN OeATENbHOCTHU.

1.2.2 OcBungeTenbLcTBOBaHMO Pernctpom npu n3rotToBneHnn nognexaTt ABuratenu u
MeXaHM3Mbl, nepeyuncrieHHole B 1.1, 3a MCKMOYEHMEM BCMOMOraTesfibHbIX MEeXaHU3MOB C
PYYHbIM NPUBOLOM.

1.2.3 [lo Havyana wn3roToBMEHMS MexXaHM3MOB [OoSmkHa ObiTb MNpeacTaBneHa Ha
paccMoTpeHue Peructpy cnefytowias JOKyMeHTauuns:

A no asuraTensmM BHYTPEHHEro cropaHus:

Anst tHdopmMaumm — B COOTBETCTBMM ¢ Tab61.1.2.3.1-1;

anst onobpeHns — B cooTBeTcTBUM ¢ Tabn. 1.2.3.1-2;

AN ra3oBbiX ABUratenen gomkHa ObiTb 4ONONHUTENBHO NpeAcTaBneHa AOKYMeHTaums
B cooTBeTCcTBMM € Tabn. 1.2.3.1-3.

Tabnuua 1.2.3.1-1

OokymeHTauus no ABC, npeacraBnsiemas ans mHgopmaumm (4To NpUMEHUMO)
1 OnucaHne ¢ OCHOBHbIMU CBEAEHUAMU MO ABuratento (cM. npunoxerve 3 «Onucanune ABC ¢
OCHOBHbIMU CBEAEHUAMMU U TEXHUYECKUMU AaHHbIMUK (hopMma 3asaBku Ha ogobperne [BC n
npeacTaBeHns 4aHHbIX)» K pasd. 5 «MexaHusmbl» yactn IV « TexHudeckoe HabnogeHne 3a
N3roToBrneHvem msgenuiy MNpaBun TeXHNYECKoro HabniogeHns 3a NOCTPOWKON CyA0B U U3TOTOBMEHNEM
MaTepuanoB 1 U3genun Ans cyaos) unu TexHnyeckue ycrnosust
2 [MonepeyHbIvi paspes geuraTens
3 MpogonbHLIV paspes Asuratens
4 | dyHgameHTHasa pama 1 KapTep NIMTON KOHCTPYKLUK
5 YnopHbI NOALWMNHKK B cbope?t
6
7
8

CraHuHa/cTonku/kopnyc nepegayn IMTON KOHCTPYKLMK?

AHKepHble cBA3M

LWaTyH

9 | WaryH B cBope®

10 | Kpe#nukond B c6ope?

11 | WTok nopluHg B cbope®

12 | MNopleHs B cbope®

13 | Kopnyc (py6aLuka) umnuyapa, 6noK uunmHOpOB NIMTOW KOHCTPYKLUMAZ

14 | Kpbiwka uunuHapa B cope®

15 | Brynka unnuHgpa

16 | NpoTuBOBECHI KONEHYATOro Bana (ecnum He SABNATCH YacTbio KONIEHYATOro Bana) ¢ AetansMu
KpenneHus

17 | MNpuBeog pacnpegenuTenbsHoro sana B c6ope®

18 | MaxoBuk

19 | TonnuBHBIN HACOC BbICOKOrO AaBreHns

20 | YepTexu 3awmTbl M N30NSALMN BbIXMOMNHBLIX TPYGONPOBOAOB M OPYIMX YacTew ABUraTensl C BbICOKON
TemnepaTtypomn NOBEPXHOCTU, HA KOTOPbIE MOXEeT NonacTb TONMNBO B Cy4ae NnoBpexaeHus TonmmMBHON
cucTemsl, B cbope

[ns OBC c aneKTpOHHOW CUCTEMOW YNPaBNeHNs YEPTEXM KOHCTPYKLIMU 1 YCTPOWCTBA:

21 KrianaHoB ynpasneHus
22 HaCOCOB BbICOKOIro JaBliEHNS
23 npuBoAa HaCOCOB BbICOKOIo AaBMEHUS

24 | PykoBOACTBO Mo 06CMyXMBaHWIO M 3KcnnyaTaymuu®

25 | AHanus xapakTepa 0TKa3oB U UX NOCNeACTBUiA (41151 CUCTEMbI yNpaBneHus asurateniem)®

26 | TexHunyeckue TpeboBaHWA ANs NPOLECCOB NNTbsS 1 CBapKu (BKMKYasa nocnegoBaTenbHOCTbL 06paboTkn)
27 | MNopTBepxaeHVe cMCTeMbl KOHTPONSA Ka4ecTBa Npu NPOeKTMPOBaHWUK U NMogaepXaHun B aKkchnyaTaumm
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28 | TpeboBaHus K kadecTBy npoussogctea [AIBC

29 | Tunosoe ogoGpeHue 3NeMeHTOB CUCTEMbI aBTOMaTU3aLMK (KNMMaTUYeck1e ucnbitaHms )8

Ecnu sBnseTcs YacTbio ABuratens, Ho He BCTPOEH B (DYHAAMEHTHYIO pamy.

TonbKo ANs O4HOro LMAMHAPA UK rpynnbl LMMHAPOB OAHOMO UCMOMHEHWS.

C ngeHTudukaumelnt KOMNOHEHTOB (HaNpyYMep, MO HOMEPY X YepTexen).

PykoBoacTBo no aKkcnnyatauum u obcnyxuBaHUio AOIMKHO codepxaTb uHdopmaumio ans obecneveHns
TEXHUYECKOro 0OCMNYXMBAHUS 1 PEMOHTA, BKITHOYas OnMcaHne UCNornb3yeMblX crieumanbHbIX MHCTPYMEHTOB U
CpeacTB U3MEPEHU C yka3aHneM Mo ux HacTponke un TpeboBaHUAM Mo NPoBeOEeHMI0 NPOBEPOK (MOBEPOK) Ha
BECb Mepuop TeXHNYeCKoro obcnyxveaHus.

5 Ecnu pabota pgBwratensi 3aBUCUT OT rMAPaBMYECKUX, MHEBMATUYECKMX WITM 3MEKTPOHHBIX CUCTEM
ynpaBneHusl aHanu3 xapaktepa OTKa3oB M MX MOCNeACTBUIA AOMKeH OblTb NpeAcTaBneH Ans A4eMOHCTpauuu,
YTO OTKa3 CUCTEMbl YNpPaBfeHUs He MpUBEAET K MOCneayloWweMy CHWKEHUIO XapakTepucTuK asuratens go
HernpueMnemoro ypoBHS.

6 VcnbiTaHust fOMKHbI NoKasaTb CNOCOBHOCTL 0GOPYAOBaHUS CUCTEM YMNpaBreHUs, KOHTPONS U 3aLuThl
bYyHKUMOHUPOBaTbL B 0COOLIX YCMOBUSAX, KaK ykazaHo B pa3n.12 «ObopypoBaHve aBToMaTtusaummy» vactu IV
«TexHu4eckoe HabnogeHne 3a U3roToBNEHNEM M3aenuiny MpaBun TexHUYeckoro HabnaeHUs! 3a NOCTPONKON
CYAOB W M3roTOBNIEHNEM MaTepuanoB 1 U3genuii Ansi cyaoB.

AW N P

Tabnuua 1.2.3.1-2
DokymeHTauus no AIBC, npeacraBnsiemas agnsa ogo6peHus (4To npUMeHnmo)

1 | Pama dyHaameHTHas 1 kapTep CBapHON KOHCTPYKLMMN C yKa3aHMEM CBapHbIX Y310B Y TEXHUYECKNX
TpeboBaHui no ceapke’?

2 | OnopHas nnuTa cBapHOW KOHCTPYKLIMM YNOPHOTO NOALMMHMKA C YKa3aHUEM CBapHbIX Y3roB U
TeXHUYECKNX TpeGoBaHuii No ceapke!

3 YepTexu dyHaaMeHTHON paMbl/MacnocbopHMKa (NoaaoHa) CBapHOM KOHCTPYKLUK?!

4 | CtaHuHa/CcTONKW/KOpMyC nepeaayn CBapHOWM KOHCTPYKLUN C YKa3aHWeM CBapHbIX Y3MOB U TEXHUYECKMX
TpeboBaHui no ceapke’?

5 | CtaHuHa 1 CTOWKM CBApPHOMN KOHCTPYKLmM!2

6 | YepTexu geTanen koneH4yaToro Bana ans kaaoro Yvucna UinvHapos

7 KoneHnuaTbin Ban B cbope Ansi Kaxaoro yucna UMnuHapos

8 PacueT KoneH4yaToro Bana ansi Kaxaoro Yvcrna LUANMHAPOB U X PacrooXEeHUsi COrfiacHo

npunaraemMoMy NepeyvHio aHHbIX 1 TpeboBaHuam . 2.4

9 | YepTexu ynopHOro nnv NnpoMexyTo4HOro Bana, eCrv BCTPOEHbI B ABUratenb

10 | BonTbl cOeAMHUTENbHbIE CEKLMIA KOoMNeHYaThbiX Banos

11 CI'IELIMCbMKaLI,VIF! MaTepuanoB OCHOBHbIX AeTaneun ¢ YKa3aHmem MeTo4oB Hepa3pyLllatowero KOHTposa n
yCI'IOBVII7I rmgpaBiinyecknx ucnbiTaHnin®
MpuHUMNanbHbIE CXEMbI (B npenenax D,BVII’aTerIH) Mnn aHanorndHasa gokymeHTauuna ona:

12 CUCTEMBbI NycKa

13 TOMMMBHOWN CUCTEMBI

14 CUCTEMbI CMA304HOIro Macna

15 CUCTEMbI BOASAHOIO OXJ1aXXaeHus

16 CUCTEMbI TMAPaBINKN

17 TMAPaBM4ECKON CUCTEMbI YNPaBNeHUs KnanaHamum

18 CUCTEMbI ynpaBneHns, perynupoBaHus 1 3alnTbl ABuraTens

19 | YepTexu 3aWwmTbl TONSIMBHLIX TPY6ONPOBOLOB BLICOKOrO AaBneHust B cbope*

20 YepTtexu AKKYMYIATOPHbLIX CUCTEM O11A ABUratenen ¢ NeKTPOHHON CUCTEMON ynpaBJieHus

21 | YepTexu KOHCTPYKLMM OBLINX aKKyMynAaTOPOB ANSA ABWUratenen ¢ 3NeKTpOHHOW CMCTEMON yrpaBrieHus

22 | YepTexu npegoxpaHnTENbHbIX KNanaHoB U MX pacnonioXeHus cornacHo TpebosaHuam 2.3.4 yactu IX
«MexaHn3mbI»®

23 | Pacuet konu4yecTBa 1 NPOXOAHOrO CeYeHUs NpeaoxXpaHUTerbHbIX KranaHoB COrnacHo
TpeboBaHuaM 2.3.4 yactu IX «MexaHn3mbl»

24 | CopeprkaHue nporpaMMbl M MPOTOKOSA TUMOBbIX UCMbITaHUIA?

25 | YepTexu TOMNMUBHbIX TPYGONPOBOAOB BLICOKOrO AABMEHMS U TOMMMBHbLIX POPCYHOK®

26 | Cxema cucTeMbl OOHAPYXXEHNUSI U CUTHANM3auum MacnsaHoro TymaHa B KapTepe Unn paBHOLLEHHOTO
YCTPOWCTBA B COOTBETCTBMM C TpeboBaHnsimm 2.3.3.8 — 2.3.3.22

27 | Oetanu mexaHnyeckux coeguHeHui TpybonpoBoaos (B npeaenax asuratenst), cM. 2.4.5 vactu VI
«Cuctembl 1 TpybonpoBoabI»
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28 | dokymeHTbl, nogTBEpXaatoLLMe paboTocnocobHOCTb NpU YCOBUSIX OKpyKatoLen cpedbl (cm. rn. 2.3
yactun VII «kMexaHnyeckune yCTaHOBKN»)

29 | JokymeHTaumo No NporpaMmMmpyemMbiM 3NEKTPOHHBLIM CUCTEMAM B COOTBETCTBUM C TpeboBaHUsaMHN

rn. 7.10 yactn XV «ABToMaTtnsaumsay (ecnv nprMMeHnMmo)

1 [na onobpeHusi cBapoYHbIX MaTepuarnoB U TEXHUYECKMX TpeGoBaHuii Mo cBapke. TexHoMorms npolecca
CBapKky [OJDKHA cofepxaTb CBefeHuss no TepmoobpaboTke getaner OO M nocre cBapku, TpeboBaHusa K
CBapOYHbIM MaTepuanam, napameTpam 1 yCrioBUAM NPOBEAEHNS CBAPKM.

2 [InA Kaxgoro unnuHapa, ecrim pasmepbl U UCMOMTHEHWE UMEIOT OTrnYKe.

8 [OnAa cpasHeHus ¢ TpebosaHusMu Peructpa aons martepuanos, METOOOB HepaspyLUaoLero KOHTPOmsa u
rmapaBnmMyecKMX UCNbITaHUA, YTO NPUMEHUMO.

4 [Inga Bcex gsuraTenei.

5 Tonbko Ana aAsuratenen ¢ auameTpom uunuHapa 200 mv 1 Gonee unu o6bemoM kapTtepa 0,6 M3 u Gonee.
6 [loKyMeHTauusi JoJKHa coaepaTb CBeAeHUs No AaBneHunto, pasMepy Tpy6 1 maTepuanam.

7 TIpoTOKON MCMbITaHUA MOXET GbiTb NPEACTaBeH NOCNe 3aBepLUEHNs TUMOBbIX UCTbITAHUNA B BO3MOXHO
KopoTkuii cpok (cMm. . 5.14 vactn IV «TexHudeckoe HabniogeHue 3a M3rotoBrneHuem wmusgenuii» [Npasun
TEXHWYECKOro HabngeHus 3a NOCTPOWKOW CYA0B U U3rOTOBMEHNEM MaTEPUarnoB U U3Aenui Ans cyaos).

Tab6bnuua 1.2.3.1-3
HdokymeHTaumsa no asyxronnueHbim OBC (OTO) n gBuratensam, paborarowiMm Ha rasoBom
tonnuse (I'TO), npeacTaBnsiemas ansa ogo6penus’

1 | Cxema (nnu MHas paBHOLEHHAsi JOKYMEHTaLMs) ra3oBov cCUCTEMbI ABuUratens

2 Cxema cucteMbl ra3oBbix Tpy6onpoBoAoB (BkMo4asa pacnonoxeHune Tpyb ¢ ABOMHOM CTEHKON, Npu
Hanm4uu)

3 | KoMnoHeHTbl cucTemMbl nogaym rasa (C ykasaHvem BENUYUH AaBreHus, pa3mepos TpybonpoBoaos u
MaTepuanos)

4 PacnonoxeHue npegoxpaHuUTenbHbIX KnanaHoB KapTepa ABUraTtens, BNyCKHOro pecmBepa, BbiMyCKHOro
KOJeKTopa, Npu Hanm4nm

5 MepeyeHb 060pyaoBaHMSA B3pbIBO3ALLMLLEHHOIO UCMONHEHNS. B3pbiBo3aLLMLLEeHHOE UCNOSHEHWE
OOMKHO ObITb NOATBEPXKAEHO

6 CBUAETENBCTBOM, BblAaHHbIM KOMMETEHTHOW OpraHu3aumen.

7 KoHuenuus 6e3onacHocT?

8 OT14eT 06 aHanu3e puUckoB?

9 Cneundoukaumsa rasa?

10 | Cxema (Mn1 uHasi paBHOLEHHAsA OOKYMEHTaLMs) CUCTEM XMAKOro Tonnuea asuratens (OCHOBHOIO U
3anasnbHoro Tonnuea)?

11 | YepTex 3almThl TOMIMBHLIX TPYGONPOBOAOB BLICOKOIO AABMEHWs 3ananbHoro Tonnamea B cbope’

12 | YepTexun KOMMNOHEHTOB CUCTEMbI NOAAYM 3ananbHOro TONMMBa BbICOKOrO AaBNeHUs!, BKIoYas
TONNMBHbIE TPYBONpoBOAbl M (POPCYHKM (C yKa3aHMEM BEMWUYMH AaBreHuUsi, pa3amepoB TpybonpoBoaoB U
maTtepuanos)?

Cxema 1 onncaHne cucTeMbl BocnnamMeHeHus Tonnvea*

1 ¢ y4yeToMm ocoBGeHHOCTEN KOHCTpyKUuM Auratens Peructp MoXeT 3anpocuTb MpeaocTaBrieHune
AONONHUTENBHOWN [OKYMEHTaLuu;

2 npepcTaBnseTcsa AN uHdgopMaumu;

3 Tpebyetca ans OTQ;

4 Tpebyetcs gna [TA.

Mopsagok npenctaBneHns UM paccMoTpeHuss aokymeHTtaumm no [OBC ykasaH B
npunoxexHmn 2 «lNopagok nNpeacTaBnNeHns U NPOXOXAEHUs AOKyMeHTauuum» K pasg. 5
«MexaHunambl» vactu IV «TexHnyeckoe HabnogeHne 3a U3rotoerneHnem magenuiny MNpasun
TEeXHMYECKOro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBNEHMEM MaTeEpPMarnoB 1 U3genun
Ons cynos.

.2 no BCEM APYrMM MexXaHu3mMam, pernameHTMpyemMblM HacToswen YacTtbto [Npasun,
Kpome ABuraTtenen BHYTPEHHEro CropaHuns:

.2.1 onucaHne C OCHOBHbIMW CBEAEHUAMU N0 MEXAHU3MY UM TEXHUYECKNE YCINOBUS;

2.2 YyepTexu obLmx BUOOB MEXaHM3MOB C NPOAOSIbHBIMU 1 NMOMNEPEYHbIMU pa3pesamu;

2.3 yepTexu (pyHOAMEHTHbIX paM, KapTepoB, CTaHWH, KOPMYyCOB, KPbIWEK U OPYrnX
Jetanen nNUTON UNU CBAPHOW KOHCTPYKUUW C YKa3aHMEM CBapHbIX Y3MOB U TEXHUYECKUX
TpeboBaHuii No ceapke;
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2.4 YyepTexu KorneH4yaTblX BaroB, YNOPHbIX BaroB, rpy30BbIX BanoB U Apyrux Banos, a
Tarke Ux NpnBoaoB (nepegav);

.2.5 yepTexu LWaTyHOB, LUTOKOB U NOPLUHEN;

2.6 YepTexu KpbILLEK LUNNHAPOB N LUIIMHAPOBLIX BTYMOK,;

2.7 4YepTexu WecTepeH 1 konec 3ybyaTbix nepegad U Ux Basos;

2.8 4epTexu BedywMx U BeOOMbIX 3MEMEHTOB rugporiepenad, pasobwmnTenbHbIX U
ynpyrmx myqr;

.2.9 yepTex ynopHOro noALwunnHuKa, BCTPOEHHOrO B MEXaHU3M;

.2.10 YyepTexun poTOpOB NApPOBbLIX U ra3oBbIX TYPOUH 1 KOMMPECCOPOB, a TaKkKe ANCKOB U
pabounx Konec;

.2.11 yepTexu TONNMBHbLIX TPYyOONPOBOAOB BbICOKOIO AABMEHNSA U UX 3aLLUTLI B Criyyae
noBpexgeHus;

2.12 yepTexu u3onAuUM 1 3alUMBKM ra3oBbINYCKHbIX TpybonpoBogoB B npeaenax
MexaHn3ma;

.2.13 cxeMbl OCHOBHbIX TpybONpoBOAOB W CUCTEM TOMNMBA, CMa3KW, OXNaXOeHus,
rasoBbIMyCKHbIX, NPOAYBaHWSA, BO3AYLUHbIX, YNpaBreHud, peryrnmpoBaHus, CUrHanusauuu,
3alWnTLl U T.N. B Npeaenax MexaHusma,;

.2.14 cxembl rugpaBnn4ecknx TpyoonpoBogoB MEXAHU3MOB C MMAPONPUBOLAMU;

.2.15 yepTexu KOHCTPYKLUMU KpenneHns MexaHu3MoB K (OyHOAMEHTY U pacnosioXeHus
dbyHOAMEHTHbIX 60NTOB (TONBLKO AN rMaBHbIX MEXAHM3MOB, MPMBOAOB 3f1EKTPOreHepaTopoB.,
pyneBbIX MaLLMH, AKOPHbIX, LUBAPTOBHbLIX M OYKCUPHBIX MEXaHNU3MOB);

.2.16 pacyeTbl Ha NPOYHOCTb AeTanen MexaHM3mMoB, perfnaMmeHTupyemsle lNpasunamm;

.2.17 nepeyeHb OCHOBHbLIX AeTanen MexaHusama co cneumdukaunen matepmanos U co
CBEAEHUSMMN O YNCIOBbIX 3HAYEHMAX NPOOHbBIX AaBNEHUN (TaMm, rae oHn TpebytoTcs);

.2.18 pyKoBOACTBO MO 3KCnyatauumn n o6Cny>xKMBaHU MEXaHN3MA;

.2.19 nporpamma MCMbITaHUI FOJTOBHbIX U CEPUIHBLIX 06pa3L0B MEXaHM3MOB.

.2.20 pononHuTenbHble TpeboBaHMs No 06beMy AOKYMeHTaL MM ansa TypboHarHeTaTenen
OBC —cm. 2.5.7.6;

.2.21 pononHutenbHble TpeboBaHWs N0 06beMy AOKYMeHTauum And  SKOPHbIX
MexaHun3moB — cMm. 6.3.1.1.

1.24 UepTexun getanen MexaHnsamoB, nepedncneHHblx B nn. 2 — 10 tabn. 1.2.4, Ho
He yrnoMsHyTbIX B 1.2.3, noanexar cornacoBaHuio ¢ Pernctpom.

B npouecce n3rotosreH1s Bce 3Tu AeTanu noanexar ocBMaeTensCTBOBaHUIO Pernctpom
Ha COOTBETCTBUE MX COrNacoBaHHON TEXHNYECKOM JOKYMEeHTauun n TpebosaHuam vyacten Xl
«Matepuanbi» n XIV «Csapkay.

1.25 PoTopbl, Banbl 1 OUCKM NApoOBbIX TypOMH M ra3oTypOMHHbLIX OBUraTenen, a
Takke 6ONTbl COoeauHUTENbHbIE KOPMYyCOB TYpOWH BLICOKOMO AaBreHus nognexar npu
N3roTOBMNEHUN KOHTPOMIO YrbTPa3ByKkoBbIM METOAOM. Banbl rnaBHbIX 3ybyaTtbix nepegad npu
macce 6onee 100 kr, wectepHu, 3ybyaTble koneca (o6oabl) nNpy macce 6onee 250 «kr
noanexar Npuv U3roToBMEHNN KOHTPOMO YNbTPa3ByKOBLIM METOA0M.

KoHTponb  ynbTpa3ByKOBbIM MeToa0oM npoBoaunTCA B  COOTBETCTBUM C
TpeboBaHusmun 2.2.9.2 yactu Xlll «Matepuanbi».

Tabnuua 1.2.4

Ne [naBa 4actn
n/n HavnmeHoBaHue MaTepunan Xl
«MaTtepwmanbi»
1 [Buratenu BHyTpeHHero cropaHus
11 Pama dpyHaoameHTHas, kapTep, cTorka, Kopryc YyryH 3.9,3.10
YNOPHOrO NOALLMUMHKKA, KPbILLKA pamMOBbIX Cranb nuras 3.8
NOALUMMHMKOB MOABECHbIX KONEHYaTbIX Banos Cranb KoBaHas 3.7
Cranb kaTaHas 3.2
Cnnas antoM1H1eEBbIN 5.2
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[maBa yacTtu

rrl\jgn HanveHoBaHue Martepuan X1l
«MaTtepuanbi»
1.2 Brok unnMHAPOB, KPbILWKW LMNNMHAPOB, Kopnyca YyryH 3.9,3.10
KranaHoB Cranb nutas 3.8
CTtanb koBaHas 3.7
13 BTynku umnmHapos n nx getanu YyryH 3.9,3.10
Cranb nutas 3.8
CTanb KoBaHas 3.7
1.4 MopweHb YyryH 3.9,3.10
Cranb nutas 3.8
CTtanb koBaHas 3.7
CnnaB antoM1UHUEBbLIN 5.2
1.5 LLTOK, Kpenukondbl, NanbLbl FOAOBHbLIX COEANHEHNI Ctanb KoBaHas 3.7
1.6 LlaTyH € KpbIWKaMu LWaTyHHOro NoALIMnHMKA CTtanb KoBaHas 3.7
Cranb nutas 3.8
1.7 KoneHnyaTbin Ban, Ban ynopHbI BCTPOEHHOro ynopHoro | Ctanb koBaHas 3.7
NoALUNMHKUKA Cranb nutas 3.8
YyryH 3.9
1.8 CbemHble MydThbl KONEHYaToro Bana CTanb koBaHas 3.7
Cranb nutas 3.8
1.9 BonTbl v WNMnbkKN KpenukondoBs, pamoBbIX U Cranb koBaHas 3.7
LIATYHHbIX MNOALUMMHUKOB, LIUMHOPOBBIX KPbILLIEK
1.10 | AHKepHble CBS3M Cranb koBaHas 3.7
1.11 | KnanaHbl BNYCKHbIE U BbINYCKHbIE Cranb KoBaHas 3.7
1.12 | bonTbl cCOeAUHUTENBHbIE CEKLMIA KONeH4YaTbIX BarnoB CTtanb koBaHas 3.7
1.13 | HarHeTaTenb — Ban u poTop, BKMOYas nonartku Cranb koBaHas 3.7
(TypboHarHeTaTenu n NpuBoaHbLIE KOMNPECCOPbI
(BkMOYasa poTaLMOHHbIE BO3AYXOAYBKM TUNa «PyTCy),
HO He BCrMoMoraTesnbHble BO3AYyX04YBKM)
1.14 | PacnpegenuTenbHbIn Ban, LWWECTEPHM NpMBoaa Ctanb KkoBaHas 3.7
pacnpegenuTesnbHoro Bana
1.15 | MNpoTMBOBECHI, €ECNN OHU HE U3rOTOBMNEHBLI 3a04HO C Ctanb KkoBaHas 3.7
KONeH4YaTbiM Barom Cranb nutas 3.8
YyryH 3.9
1.16 | TonnueHble TpyGKM BbICOKOrO AaBNEHUS Ctanb KaTtaHas 3.4
2 MapoBble TYP6UHbI
21 Kopnyca Typ6uH YyryH 3.9,3.10
Cranb nutas 3.8
Ctanb KaTaHas 3.3
2.2 Kopnyca maHeBpoOBbIX YCTPOWCTB, COMMOBbIE KOPOOKM Cranb nutas 3.8
2.3 PoTopb! LenbHOKOBaHbIE, Basbl, AUCKM Ctanb KoBaHas 3.7
2.4 Jlonatku CTtanb koBaHas 3.7
Cranb nutas 3.8
2.5 BaHgaxu, cBsA3yloLas NpoBosioka — —
2.6 Conna, gnadparmbl YyryH 3.9, 3.10
CTtanb koBaHas 3.7
Cranb nutas 3.8
2.7 YnnotHeHus — —
2.8 MydTbl coeguHuTEnbHBbIE Cranb KkoBaHasi 3.7
Cranb nutas 3.8
2.9 BbonTbl 4nNa coeanHeHus geTanen poTopos, pa3beMOB Cranb koBaHas 3.7
KOpnycoB TypbuH, CoeauHNTENbHBLIX MyddT
3 Mepepaun, ynpyrve n pasoowmrenbHbie My Thbl
3.1 Kopnyc Crtanb koBaHas 3.7
Ctanb kataHas 3.2
Cranb nutas 3.8
YyryH 3.9,3.10
Cnnae antoMUHUEBbIN 5.2
3.2 Bansbl Ctanb koBaHasi 3.7
3.3 LLlecTepHu, koneca, oboapl 3yb4aTtbix konec Cranb KkoBaHas 3.7
Cranb nutas 3.8
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[maBa yacTtu

rrl\jgn HanveHoBaHue Martepuan X1l
«MaTtepuanbi»
3.4 HeTanu My, nepegatoime KpyTami MOMEHT:
.1 kecTkue getanu Ctanb KaTtaHas 3.2
CTtanb koBaHas 3.7
Ctanb nutas 3.8
YyryH 3.9
Cnnae antoM1UHUEBbIN 5.1,5.2
.2 ynpyrue getanu Pe3uHa, cnHtetndecknn -

MaTtepwuan
Cranb npyxuHHas _

3.5 BonTbl coeguHUTENbHbIE CTtanb koBaHas 3.7

4 KomMmnpeccopbl U Hacocbl NOPLUHEBbLIE

4.1 Ban koneHyaTbIn CTtanb KoBaHas 3.7
Cranb nutas 3.8
YyryH 3.9

4.2 LLITok nopLuHeBow Cranb koBaHas 3.7

4.3 WatyH Cranb koBaHas 3.7
YyryH 3.9
CnnaB antoMUHWEBbIN 5.2

4.4 MopLueHb YyryH 3.9,3.10
Cranb nutas 3.8
CTanb koBaHas 3.7
CnnaB MeaHbIn 4.1
Cnnas antoMUHUEBbIN 5.2

4.5 Bnok UMNMHAPOB, KPbILKU LMAMHAPOB YyryH 3.9,3.10
Cranb nutas 3.8

4.6 BTynka umnungposasi YyryH 3.93.10

5 Hacocbl LeHTpo6eXHble, BEHTUNATOPLbI U

BO3JyXOHarHerarenu

51 Ban Ctanb kaTaHas 3.2
CTtanb koBaHas 3.7

5.2 Pa6ouee koneco, kpbinaTtka Cranb nutas 3.8
CnnaB MeaHbIn 4.1
Cnnas antoMUH1EBbIN 5.2

5.3 Kopnyc YyryH 3.9,3.10
Cranb nutas 3.8
CTtanb kaTaHas 3.2
CnnaB MeaHbIn 4.1
Cnnas antoMUH1EBbIN 5.2

6 PyneBbie npusogbl

6.1 Pymnenb rmaBHOro n BcnomoraTtenbHOro npyBoaoB Cranb koBaHas 3.7
Cranb nutas 3.8

6.2 | CekTtop pyneBoi Cranb nutas 3.8

6.3 | MNonsyH (spmo 6annepa) Cranb KoBaHas 3.7

6.4 MopLHM co WTOKOM Cranb koBaHas 3.7
Cranb nutas 3.8

6.5 LunnuHapsl YyryH 3.9, 3.10
CranbHas Tpyba 3.4
Cranb nutas 3.8

6.6 Ban npusogHoun Ctanb KkoBaHas 3.7

6.7 LLlectepHu, 3ybyaTble koneca, 3ybyaTblie BeHUbI Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9

7 Bpawnunu, Wwnunu, WBapToBHbIE U BYKCUPHbIe

nebegkm

7.1 Banbl npuBoAHbIE, NPOMEXYTOYHbIE, FPY30BbIe CTtanb koBaHas 3.7

7.2 LLlectepHu, 3yGuaThle koneca, 3ybyaTblie BeHLbI Cranb KkoBaHasi 3.7
Cranb nutas 3.8
YyryH 3.9




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

No [naBa vactu
/N HanveHoBaHue Martepuan X1l
«MaTtepuanbi»
7.3 3Be3004KM Cranb nutas 3.8
YyryH 3.9,3.10
7.4 My Tbl BKITIOYEHUSA KynayKoBble Crtanb KoBaHas 3.7
Cranb nutas 3.8
7.5 | JleHTbl TOpMO30B Cranb kaTaHas 3.2
8 MpuBoAbI rMApaBnuYeckue, Hacocbl BUHTOBbIE,
wecTepeHYyaTble, poTauNOHHbIE
8.1 Ban, BuHT, poTop Ctanb KkoBaHasi 3.7
Cranb nutas 3.8
Cnnae megHbIN 4.1
8.2 LTok Cranb koBaHas 3.7
CnnaB MeaHbIn 4.1
8.3 MopLueHb Cranb koBaHas 3.7
Cranb nutas 3.8
8.4 Kopnyc, unnuHap, o6oma BUHTOBOro Hacoca Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
8.5 LLlecTepHu Cranb koBaHasi 3.7
Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
9 CenapaTopbl LleHTpo6GexHble TonnMBa U Macna
9.1 | Ban 6apabaxa Cranb koBaHas 3.7
9.2 | Kopnyc 6apabaHa, Tapenku 6apabaHa Cranb koBaHas 3.7
9.3 LLlecTepHu npmBoaHbIE Crtanb koBaHas 3.7
CnnaB MeaHbIn 4.1
10 Fa3oTypOuHHbIE gBUraTenv
10.1 | Kopnyca Tpy6uH n komnpeccopos, Anadparmbl 1 Cranb kaTaHas 3.3
Koprnyca Kamep cropaHus Cranb nuras 3.8
10.2 | PoTopbl 1 guCKM TypOUH Cranb koBaHas 3.7
10.3 | PoTopbl 1 UCKM KOMNPECCOPOB Cranb koBaHas 3.7
10.4 | Nonatkn Cranb KaTaHas 3.3
Cranb koBaHas 3.7
Cranb nutas 3.8
10.5 | JlonaTkm kOMnpeccopoB Cranb koBaHas 3.7
Cranb nurtas 3.8
10.6 | BaHgaxw n cBasyoLan NpoBonoka — -
10.7 | Xaposble Tpybbl kKamep cropaHus Cranb kaTaHas 3.3
10.8 | TennooBMeHHbIE NOBEPXHOCTM pereHepaTopos Cranb kaTaHas 3.3
10.9 | YnnotHeHus - -
10.10 | PnaHubl coeanHUTENbHbBIX MydT Ctanb KoBaHas 3.7
Cranb nurtas 3.8
10.11 | bonTbl coeguHMTENbHLIE AeTanen poTopos, padbemoB | Ctanb koBaHas 3.7
KOpMnycoB TypOUH 1 KOMNPECCOpPOB
MpnmeyvaHune. Boibop maTtepmanos Nnpon3BoAUTCS B COOTBETCTBMM C 1.6 C yyeTom 1.6.7.
1.2.6 [nsa aBuraTenen BHyTPEHHEro CropaHusa cTanbHble KOBaHble U NuTble AeTanu,

BKMtOYasi MX CBapHble COeAMHEHUs, OOIPKHblI MogBepratbCA B MpOLiecce M3roToBMEHMUS
KOHTPOMIO ~ MarHUTOMOPOLLKOBBIM UMW  KanumngpHbiM  MeTodaMuM Ha  OTCYTCTBUE
NOBEPXHOCTHbLIX AedeKToB, a TaKKe KOHTPOM YrbTpa3ByKoBbIM MeToAoM. [lepeyeHb
aetanen M KOMMOHEHTOB YCTaHaBfMBAETCH B COOTBETCTBUMM C TpeboBaHuaMM Tabn. 2.2.2
npunoxexus 8 k pasa. 5 yactm IV «TexHnyeckoe HabngeHne 3a U3roTOBNEHNEM N3OENUNY
MpaBun TexHu4eckoro HabnaeHns 3a NOCTPOMKOWN CyA0B U U3rOTOBMIEHMEM MaTepuanos U
n3genuin ans cynos.
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YKazaHHOMY KOHTPOSO OOSDKHbI Takke noasepratbCca paboyme nonatky rnaBHbIX U
BCMOMOraterbHbIX NapoBbIX TypOuH, Hanpasngawwme nonaTky rmaBHbIX TYpOUH 1 nonatku
TYpOVH ra3oTypOuHHbIX ABUraTenen.

1.2.7 Mpn HaNM4YUM COMHEeHMI B OTCyTCTBUM AedekToB Pernctp moxet notpebosaTb
NPOBEAEHUST HepaspyLualoLero KOHTPOMsi APYruX AeTaneil MexaHW3MoB W KX CBapHbIX
coeVIHEHU.
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1.3 UCNbITAHUA TMOPABJIMYECKUE

1.3.1 [leTann mexaHM3MOB, 3a WUCKMOYEHWEM aeTanen ABuratenen BHYTPEHHEro
cropaHus, paboTatowme nNpyn n3dbITOYHOM OABMEHUU, NOCIE OKOHYATENbHON MEeXaHN4eCKon
00paboTkM, A0 HaHeCeHMsl 3alUUTHbIX MOKPbITUMA AO0MKHbI ObiTb MWCMbITAHbI MPOGHBLIM
rMApaBnMyYeckiM AaBreHneM py,, onpeaeneHHbIM no gopmyne

Pup = (1,5 + 0,1K)p, (1.3.1)

roe p — MakcumarnbHoe paboyee aasnenve, Mla;
k — k03 dULMEHT, NpUHMMaeMsIin no Tadn. 1.3.1.

Bo Bcex cny4asax BenuuMHa nNpobHOro AaBreHus [OSMKHA MPUHUMMATbCA He HWKe
JaBneHus1, ycTaHaBNUBAloLLLErocs npu NOSTHOM OTKPbLITUM NPeAoXpaHUTENbHOro KnanaHa, Ho
He Huxe 0,4 MlNa ana oxnaxgaemblx NONOCTEN geTanen u pasnuU4Horo poda ynnoTHEHUA 1
He Hmxe 0,2 MlMa B apyrux cny4vasix. Ecnu temnepatypbl unm paboyve gaBneHus NpesbIwaoT
npegycMoTpeHHble B Tabn. 1.3.1, a Takke Ons maTepuarioB, He yKasaHHbIX B Tabnuue,
npobHoe faBneHne AOoMKHO ObiTb B KaXX4oM cnydae ogobpeHo Pernctpom.

Tabnuuya 1.3.1

Marepuan XapakTepucTuka Pa6boyasa temnepartypa, °C, max
120 | 200 | 250 | 300 | 350 | 400 | 430 | 450 | 475 | 500

Cranb (kpome p, MlMa - 20 20 20 20 10 10 10 - -
yKa3aHHON HIbKe) k 0 0 1 3 5 8 11 17 - -
Cranb p, MMa - - - - 20 20 20 20 20 20
MonunbaeHoBas 1 k 0 0 0 0 0 1 2 3,5 6 11
MonmbaeHo-
XpomucTas ¢
cogepxaHnem
MonunbaeHa
He meHee 0,4 %
YyryH p, MNa 6 6 6 6 - - - - - -

k 0 2 3 4 - - - - - -
BpoH3a, natyHb 1 p, MlMa 20 3 3 — — — — — — —
mMeab k 0 3,5 7 - - — — - - -

1.3.2 [onyckaeTca ucnbiTaHWe feTtanen U y3NoB MeXaHU3MOB pasfenbHO Mo

nonocTsiM NpobHbIM AaBreHWEM, Ha3HA4YeHHbIM COOTBETCTBEHHO paboyvemy OaBfeHUO U
Temnepartype B Kaxgon nosiocTu.

1.3.3 [etann paBuratenen BHYTPEHHEro CropaHusi AOSKHbl MCMbITbIBATbCH B
COOTBETCTBMM C TpeboBaHnsaMK Tabn. 2.2.2 npunoxenus 8 kK pasa. 5 yactm IV «TexHudeckoe
HabnogeHne 3a U3roTtoBreHvem wusgenuin» [paBun TexHudeckoro HabnogeHus 3a
NOCTPOMKON CyO0B 1 M3rOTOBMEHNEM MaTepuanos U U3genun ans cyaos.

1.34 [eTtanu 1 y3nbl MEXaHU3MOB, 3anofIHEHHbIE HePTENPOAYKTaMM NN UX Napamm
(kopnyca pegyktopoB, MNOAOOHbI WM T.M.) NO4 MOPOCTATUYECKUM WM  aTMOCdEepPHbIM
OaBneHneM, OOMmKHbI nogBepraTbCsl UCMbITAHUAM Ha MacNoOHENpPOHULAEMOCTb CNOcoboM,
0006peHHbIM Pernctpom. B cBapHbIX KOHCTPYKLUMAX UCTBITAHUIO HA MAcNOHENPOHNLIAEMOCTb
[0CTaTOYHO noaBepraTb TOMbKO CBapPHbIE LUBbI.
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1.4 UCMNbITAHUA B OEACTBUU

141 Kaxablh MexaHM3M nocne OKOH4YaHusi cOOpKW, perynmpoBkM KM obKaTkM Ao
YCTaAHOBKM Ha CYAHO LOIMKEH ObITb UCMbITAaH Ha CTeHAe NOA4 Harpy3kor Mo nporpamme,
onobpeHHon Pernctpom.

B oTgenbHbIX cry4Yasx no cornacoBaHuio ¢ PErMcTpom UcnbITaHUsa Ha CTeHAE MOryT ObiTb
3aMeHeHbl UCMbITaHUSIMN Ha CyaHeE.

1.4.2 [onoBHble 00paslbl MEXaAHW3MOB AOMKHblI WUCMbITbIBATLCA MO Nporpamme,
obecneuymBaloLen NPOBEPKY HAZEXHOCTM U OnMTENbHOM paboTocnoCOOHOCTU OTAENbHbIX
geTanen y3noe n MeEXaHM3MOB B LLESIOM.
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1.5 OBLWME TEXHUWHECKUE TPEBOBAHUA

151 MexaHunambl, nepeyvncrieHHble B 1.1, JOMKHbI COXpaHATb paboTocnocobHOCTL
B YCNOBUSIX OKpY>KatoLen cpeabl, ykasaHHbIx B 2.3 yactu VIl «MexaHu4eckne ycTaHOBKU».
15.2 KOHCTPYKUMA rnaBHbIX MeXaHU3MOB, npefHasHavyeHHbIX M UCNOorb30BaHUS

Ha cygax C oOfHoBanbHbIMWM YCTaHOBKaMM, Kak npaBuio, OOSbKHa npegycmaTpuBaTh
BO3MOXHOCTb UX paboTbl B aBapUNHbIX PEXMMaxX Ha CHUXEHHOW MOLLHOCTU Npu Bbixode w3
CTpOos [feTanen, 3amMeHa KOTOpbIX B CyOOBbIX YCMOBUSX HEBO3MOXHa WNKU CBs3aHa C
ONNTernbHOM 3aTpaTon BPEMEHMN.

153 CranbHble KOBaHble, NUTble M CBapHble, a Tawkke 4yryHHble Jetanu
MEXaHW3MOB MNpPW MW3IrOTOBMEHUN [OIDKHbI NogBepraTbCa  Tepmuyeckon obpaboTke B
cootBeTCcTBMM C TpeboBaHuamu 3.7.4, 3.8.4, 3.9.4, 3.10.4 vactm Xlll «MaTepmanbi»
n2.1.15-2.1.16 yactn XIV «Capka».

1.5.4 KpenexHble getanu OBUKYLLNXCS YacTen MeXaHU3MOB U YCTPONCTB, a Takke
KpenexHble feTtanun, Haxogdwmeca B TPYOHOLOCTYMHbIX MecTax, [AOMMKHbl UMeTb
npucnocobnexHus nnm COOTBETCTBYIOLLYIO KOHCTPYKUMIO He aonyckatowue
CaMOonpoun3BObHOro Ux ocnabneHns n otaayw.

155 HarpeTble NOBEPXHOCTM MEexaHM3MOB M 00OpyooBaHWUS [OSMKHbI  ObiTb
N30IMpOBaHbI B COOTBETCTBUM C 4.6 YacTun VIl «MexaHnyeckme yCcTaHOBKNY.
1.5.6 [eTann mexaHn3amMoB, conpukacaroLmnecs Co CpPeaoNn, Bbi3bliBatoLLEN KOPPO3UIO,

OOIMKHbI ObITb N3roTOBMEHbI N3 aHTUKOPPO3UOHHOIO MaTepmuana Unn NMeTb CTOMKUE NPOTUB
KOPPO3umn NOKPLITHA.

B oxnaxpgatowmx norocTax MexaHW3MOB M OxNaguTenen, B KOTOPbIX LWPKynupyeT
MOpCKasi BoAa, AOIMKHbI ObITb YCTAHOBMNEHbI MPOTEKTOPHI.

1.5.7 CucteMbl ANCTAHUMOHHOIO aBTOMAaTU3NPOBAHHOIO YNpaBfieHusl, B TOM Yucne
aBapUNHO-NpeaynpeauTenibHONM CUrHaNn3auumn 1 3awuTbl, OIMKHbI OTBeYaTb TpeboBaHMAM
yactn XV «ABToMaTnU3aUmNA».

1.5.8 Cuctembl 1 TpybGonpoBoabl ABuraternen m MexaHu3MOB [OSKHbl OTBeYaTb
TpeboBaHuam yactu VIl «Cuctemsl n TpydonpoBoabi».
1.5.9 OnekTtpoobopygoBaHne ABuratenen M MexaHU3MOB [OMKHO OTBevaTb

TpeboBaHuamM YacTn XI «3nekTpuyeckoe obopygoBaHnNE».
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1.6 MATEPWUAIIbI U CBAPKA

16.1 Ecnn He ykasaHo nHoe, maTepuarnbl, npegHa3HadYeHHble ONA U3roToBreHUs
aetaneh MexaHuM3MOoB, MOryT ObiTb u3rotoBfneHbl nmb6o no [llpasunam PC n oTBevatb
TpeboBaHuaAM cooTBeTCTBYOWMX rmaB vactn Xl «Martepuanbl», ykasaHHbIX B rpade 4
1abn. 1.2.4, nnbo no mexayHapooHbIM WM HauWOHalbHbIM CTaHgapTam Mo dopme
TexHuveckoro HabnwogeHus pynnel 1M (tabn. 5.2-2 vactn | «O6Wwue nonoxeHus no
TexHu4yeckomy HabnogeHuo» MpaBun TexHu4eckoro HabnaeHNs 3a NOCTPOMKOW CYAOB U
N3roToBMEHNEM MaTepuanos U N3aenui).

[MpymeHeHne maTepmanoB, N3roTOBIEHHbLIX MO CTaH4apTaMm, NoaeXnUT CornacoBaHuIo C
Pernctpom npm paccMoTpeHNN TEXHUYECKON JOKYMEHTaLNN.

1.6.2 Ecnn He ykasaHO WHOe, MaTepuanbl geTanen gsuratenen BHYTPEHHero
cropaHus nognexaT oCBUAeTeNbCTBOBaHUIO PerncTtpom B COOTBETCTBUM C NPUIIOXKEHMEM 8 K
pa3g. 5 yactm IV «TexHudeckoe HabnwgeHWe 3a M3roToBneHMeM wusgenuny [lpaBun
TeXHMYECKOro HabnaeHNsa 3a NOCTPONKOM Cy40B N U3rOTOBNEHNEM MaTeEpPManoB 1 U3genun
Ans cynos.

Mo ycmoTpeHuto Peructpa moxeT ObiTb NpoOBeAEHO OCBMAETENbCTBOBaHME Tpyb u
apmaTypbl cucTem, paboTatoLmx nog AaBreHnemM 1 BXOOALWMX B COCTaB ABUraTens, npu nx
N3roToBNEHUN.

1.6.3 MNpn npumMeHeHuUn Ona getanen MexaHM3MoB IerMpoBaHHOW, B TOM 4ucne
XKaponpo4HOW, XKapOCTOMKOW CTann 1 cTanu BbICOKOM MPOYHOCTU UMK NErMpoBaHHOro YyryHa
Pernctpy oomkHbl ObiTb NpeacTaBneHbl 4aHHbIE NO XMMUYECKOMY COCTaBy, MEXaHUYECKUM U
crneunansbHbIM CBOMCTBaM, MOATBEPXKAAKLLNE BO3MOXHOCTb NMPUMEHEHUSA MO HA3HAYEHUIO.

1.6.4 [na getanen napoBbixX TypOMH 1 ra3oTypOMHHLIX ABUraTenen, paboTtarowmux B
ycnoBusx Bbicokux temnepatyp (400 °C u Bbiwe), AOMKHbI OblTb NPOBEAEHbI UCMbITaHUSA
MaTepuana Ha pacTsXeHue npu pacdeTHOW Temnepartype, a npu HeobxoammocTn Pernctp
MoxeT noTpeboBaTb NpeAcTaBneHns AaHHbIX O Npeaene AnMTenbHOM NPOYHOCTU MaTepuana
npu pacyeTHOW TemnepaType.

1.6.5 UyryH € wWapoBuMaHbiM  rpautomM  JonyckaeTcs  MPUMEHSATb A0
Temnepatypbl 300 °C, cepbii 4yryH — o 250 °C.

1.6.6 Mpy nsroToBneHun getaner MexaHusMoB C NMPUMEHEHMEM CBapKU AOSMKHbI
BbINOMHATLCA TpeboBaHusa Yactn XIV «Csapkay.

1.6.7 MpmeHeHne maTtepuarnoB, MHbIX, YeM CTanb, B MexaHM3Max MOXeT OblTb
JONyLEeHO C YY4EeTOM OLEHKM OMacHOCTU BO3HUMKHOBEHWUA MnoXapa npu NpUMeHeHUN Takux
koMmrnoHeHToB (cM. 2.1.10 yacTtu VIII «Cuctembl n Tpybonposoabl»).



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

2 ABUI'ATENXN BHYTPEHHEIO CTOPAHUA

2.1 OBLUME NONOXEHUA

211 TpeboBaHna HacTosiwero pasgena pacnpocTpaHATCA Ha Bce ABuraTenu
BHYTPEHHEro CropaHusi MOLHOCTBIO 55 KBT 1 BhiLwe.

O6bem TpeboBaHuMi K gBUraTensaiM MOLLHOCTbIO MeHee 55 KBT mMoxeT ObiTb CHMXEH C
y4eTOM OCOBEHHOCTEN UX KOHCTPYKLUN N HAa3HAYEeHUS.

Pernctpom Moryt npeabaBnaTbCa  AOMOMHUTENbHbIE TpeboBaHMS K KOHCTPYKLMM,
00beMy ocBMaETENLCTBOBAHNA U UcnbiTaHun [JBC ¢ aneKTpoHHbIMM CUCTEMaMm ynpaBneHns
Ha OCHoBe pa3paboTaHHbIX HOPMAaTMBHO-METOAUYECKMX MaTepuanos Perucrtpa.
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2.2 ObLWME TPEBOBAHUA

2.2.1 [ononHuTtensHble TpeboBaHWs K ra3oBbiM ABUraTensiM BHYTPEHHEro CropaHus
npvBeneHbl B pasg. 9.

2.2.2 [Buratenn, npegHasHadeHHble ANS UCNONb30BaHWS B KayecTBE rNaBHbIX,
OOJMKHbI Takke oTBevaTb TpeboBaHuaMm 2.1 yactu VII «kMexaHnyeckne yCTaHOBKUY.

2.2.3 HepaBHOMeEpPHOCTb 4acTOThbl BpalWeHUs OU3eNb-reHepaTopoB MNepeMeHHOro

TOKa, NpeAHa3HavYeHHbIX ANs napannenbHon paboTbl, 4OMMKHA ObITb Takon, YTOObLI amMnnuTyaa
yrnoBbIx KonebaHuin Bana reHepaTtopa 6binia He 6onbwe 3,5°/P, rge P — uncno nap nontocos
reHeparopa.

2.2.4 KpenukondgHble gsuratenu, npoayBOYHbIE MOMOCTU KOTOPbLIX CBA3aHbl C
UMnNuHOgpamun, AOMKHbl  MMETb 0AoOpeHHyto Pernctpom cuctemy noXapoTylleHus,
ABTOHOMHYI0 OT CMCTEMbI MOXaPOTYLIEHMS MaLLUMHHOrO oTgeneHust (cm. Ttabn. 3.1.2.1
yacTtu VI «[poTmBonoxapHaa 3awimra).

MpoayBo4YHbIE MOMOCTU [MNaBHbIX ABuUratenen Ha cygax 6e3 NoCTOAHHOM BaxTbl B
MaLIMHHBLIX NOMeLleHnax Kateropum A [OOmKHbl  6bITb  0BOpyAoOBaHbl  CUCTEMOWN
CBOEBPEMEHHOIO0 OOHapY)XeHWs noxapa WM nojayn curHana TPeBOrn Npu BO3HUKHOBEHWUU
noxapa (cMm. 4.2.3.1 yactu VI «poTmMBonoxapHas 3awumra).

2.2.5 [unsenb-reHepaTopbl, NpefHasHa4yeHHble OS5 UCMNOSb30BaHUS B KayecTBe
aBapUHbIX, JOSMKHbI UMETb aBTOHOMHbIE CUCTEMbI TONSINBA, OXNaXAEHUSI U CMa3KW.

Mo aBTOHOMHOCTBIO CUCTEM OXMaxOeHus crnegyet MOHUMMaTb WX HE3aBUCUMOCTb
oT ob6opynoBaHus, npmeaeHHoro B 4.3 yacTtu VIII «Cuctembl n Tpy6onpoBoabi».

2.2.6 [Buratenn, npegHasHayeHHble AN NpuBOL4A aBapUMHbBIX FEeHepaTopoB,
KOTOpble Takke MOryT OblTb MCNOMb30BaHbl KakK WCTOMHWKM  3NEeKTPO3Heprum  Ans
HeaBapunHbix Lenen (cm. 9.4.2 yactn Xl «Onektpuyeckoe obopygoBaHme»), LOMKHbI ObiTb
o6opyaoBaHbl TONSIMBHbLIMMU n MacrsHbIMK dunbTpamu, a Takke
KOHTPOSbHO-N3MepPUTENbHBIMU NpubopamMu, curHanusaunen n 3aMTHbIMW YCTPONCTBAMM,
Kak 970 TpebyeTcst Ans NPUBOAHbLIX ABUraTenen OCHOBHbIX MCTOYHUKOB 3NEKTPOIHEPrM Npu
©e3BaxTeHHOM 00cnyxmnBaHuu. NMpn 3TOM pacxogHble TONSIMBHbIE LUCTEPHbI AOSDKHLI UMETb
CUrHanmM3aumo No HWKHEMY YPOBHIO TOMSMBA, KOTOPbIN COOTBETCTBYET 06bEMY pacxogHOW
TOMMANBHOW LNCTEPHbI aBapuHOro amsernb-reHepatopa (cm. 13.8.5 yactu VIl «Cuctemsl n
Tpy6onpoBOAbI»).

Kpome aTtoro, Takme gsuratenu SOMMKHbI UMETb KOHCTPYKLIMIO U CUCTEMY OBCNy>XMBaHWS,
rapaHTMpyloLmne nx NOCTOSHHYK FOTOBHOCTb K MCMOSIb30BaHUIO B KA4eCTBE aBapUNHbIX Npwu
HaxoX4eHun cygHa B Mope.

2.2.°7 Pac4yeTHas MOLLHOCTb ABUraTternen ormkHa onpenendartbCca npu cnegyrowmx
YCIOBUSIX:

aTtmoccepHoM gasneHun, klla, — 100;

Temnepartype Bosayxa, °C, — 45;

OTHOCUTENbHOM BnaxHocTtu, %, — 60;

Temnepartype 3abopTtHou Boghl, °C, — 32.

Opyrne ycnoBus Moryt ObiTb HasHadeHbl B cootBeTcTBUM € 2.3.1 yactn VI
«MexaHnyeckne yCcTaHOBKNY.

2.2.8 B ananasoHe yacToT BpaLleHust koneHyaToro Bana asuratens (0 — 1,2)n,, roe
n, — pacyeTHasi YacToTa BpALLEeHUsl, HEe AOIDKHO OblTb 3anpeTHbIX 30H, OOYCMOBIIEHHbIX
KpYTUnbHbIMK KonebaHmamu. Mpyu 3TOM OOIMKHbI BbINONHATLCA TpebosaHus 8.8.3 — 8.8.5
yactn VIl «MexaHu4eckmne yctaHOBKNY.

2.2.9 TpybonpoBogbl TONMMBa, CMAa304HOrO Macna, apmartypa, QraHueBble
coeavHeHuns, punbTpbl JOMKHbI ObITb 3KPaHNMPOBAHbI UK 3aLLULLEHBI TaKUM 06pa3oMm, YTOObI
B Clny4ae WX MOBPEeXOeHUa WCKIYanocb nonagaHve HedTenpoAyKTOB Ha ropsyve
noBepxHocTu (cM. 4.6 yactu VIl «KMexaHnyeckne yCTtaHOBKM»).
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2.2.10  [Mpun Hann4umn TpeboBaHUIN K NCMONBL3OBAHUIO CreumarbHbIX NPUCNocobneHnn
B COOTBETCTBMW C nNyHKTOM 24 T1abn. 1.2.3.1-1, oOHW [OomkHbl OblTb MNOCTaBNEHbI
narotosutenem. O6cnyxnBaHme gBuratenen OOMKHO OCYLLECTBMATbLCA B COOTBETCTBUM C
pekomMeHOaunsaMn N3rotToBUTENS.

2.2.11 [nga gBuratenen c aNeKTPOHHOM CUCTEMON yNpaBneHunsl, y KOTOPbIX OCHOBHbIE
npoueccbl PYHKUMOHMPOBaHUS (TOnnmBonogaun, razoobmeHa, nycka u pesepca, CMasku
UMAMHOPOB) OCYLLECTBNSAIOTCA C MOMOLLBK FMApaBAnNYecKUX (MHEBMaTUYECKUX) CUCTEM,
ynpaBsngembiX nporpaMmmMvpyemMbiMU 3NEKTPOHHBIMW YCTPOMCTBAMKU MO CUrHanam partyuka
yrna noBopoOTa KOMeH4yaToro Bana, eAWHWYHbIM OTKa3 fboro aneMeHTa 3neKTPOHHOW
CUCTEMbl yMpaBreHuss He [OSPKeH nNpuBOAUTL K MOoTepe YynpaBnsemMocTM unm K
CaMOMNpOn3BOSIbHON OCTaHOBKe ABuratens (CM. nyHkT 25 Tabn.1.2.3.1-1).
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2.3 0CTOB

2.3.1 lMnockocTn coeaMHeHW geTanen ocToBa, obpasywlme KapTep gsuratens,
OOSKHbI ObITb NIOTHBIMA W HENPOHMUAEMbIMM A1 Macna u rasoB, a Takke B3avMHO
3adMKCUPOBaHbI C MOMOLLbIO KannMbpoBaHHbIX AeTarnen.

2.3.2 B octoBe pBuratensa wu conpsiraemMblX C HUM OeTansiXx [OOSMKHbl ObiTb
npeayCcMOTpPeHbl ApeHaxHble YCTPONCTBA (CTOYHbIE KaHABKKU, TPYOONPOBOAbI U T. M.), a Takke
NPUHATBI apyrMe Mepbl ANS UCKYEeHUs BO3MOXHOCTM MonagjaHus TonnuBa U BoAbl B
LMPKYNSALUMOHHOE Macro.

3apyballeyHble NpocTpaHcTBa OfIOKOB AOMKHbI  MMETb CNYCKHblEe  YCTPOWCTBA,
obecneymBatoLLme NX NOSTHOE OCYyLLEHME.

2.3.3 3awuTta gBuraTens oT B3pbiBa B KapTepe.

2.3.3.1 KOHCTpPYKUMA N CbEMHble KPbIWKN KapTepa AOSMKHbl MMETb OOCTaTOYHYO
NMPOYHOCTb, YTOObI BblAEPXMBATbL AaBMNEHME, KOTOPOE MOXET BO3HWMKHYTb NPWU B3pbiBE B
KapTepe, C y4eTOM YCTaHOBKM NpefoXpaHUTENbHbIX KranaHos B cooTBeTcTBUM ¢ 2.3.4. pun
39TOM KPbILKN KapTepa AOMKHbl ObITb 3akpenneHbl TakuM obpas3om, Y4Tobbl UCKIOYNTL UX
CcMeLleHue nNpu B3pbiBe.

2.3.3.2 OtpenbHble NpOCTpaHCTBA KapTepa, TakMe Kak npuBOAHOW  OTCEK
pacnpeenuTenbHOro Bana u eMy nogobGHble, NOMHbIA 06beM KoTopbix npesbiwaeT 0,6 M,
OOIMKHbI ObITb 060pyAoOBaHbl AOMONHUTENBHLIMU MPEeAOXPaHUTENbHLIMU KnanaHamu (c
yyetom 2.3.4.2 n 2.3.4.3).

2.3.3.3 TllpoayBo4Hble Kamepbl, HanNPsMyl COEAMHEHHbIE C LUNWMHAPAMW, OOSTKHbI
ObITb Takke 060pyAOBaHbI NPeaOXPAHUTENBHBIMW KnanaHamu.

2.3.3.4  KoOHCTpyKUuMs, YCTPOMCTBO M pacrosfioKeHne npenoxpaHUTESbHbIX KrnanaHoB
OOJIMKHbI 0TBeYaTb TpeboBaHusam 2.3.4.

2.3.3.5 BeHTuUnauusa kaptepoB, a Takke NPUMEHEHWE YCTPOWUCTB, KOTOpPbLIE MOrfn Obl
Bbl3BaTb MPUTOK HAPYXXHOro BO3dyxa B KapTep, He [OOMycKaeTcs, 3a WCKITIYeHUEM
asuratenen, pabotarowmx Ha ABYX BMaax TOMMMBA, rae BEHTUNSUMA kapTepa AoMmkHa ObiTb
npeaycMoTpeHa B COOTBETCTBUM € 9.5.2.

2.3.3.5.1 Tpybbl BeHTUNAUUW KapTepa, €CnNn OHM NpPegyCMOTPEHbl, AOMKHbI UMETb
HaUMEHbLUNA pa3Mep, HAaCKOMbKO 3TO NPaKTUYECKM BO3MOXHO, AN CBEOEHUS K MUHUMYMY
npopbiBa BO3dyxa nocre B3pbiBa. [1pn 3TOM KOHUbI TPy® AOMKHbI ObiTb 0OGOPYAOBaHbI
nnamenpepbiBalOWen apMatyporm W YCTPOeHbl Takmm o06pa3oM, 4TOObl MCKMAYanachb
BO3MOXHOCTb NnonagaHusa BoAbl B ABUraterb.

BoagyLwHble TpyObl AOMKHBI BIBOAUTBCA Ha OTKPLITYIO Nanyby B MecTa, UCKovatoLwme
3acacbiBaHVe NapoB B XWUIble U CRy>XebHble NoOMeLLEHNS.

[na gsuratenen mowHocTbio 4o 750 kBT gonyckaetcs ocywlecTBnsATb OTCOC rasa u3
KapTepoB C NOMOLLBIO TypOO- UnNu Bo3gyxoHarHeTaTenen npu ycnoBum yCTaHOBKN HAOEXHbIX
MacnooTaenuTenen, NCKNoYarLLMx nonagaHve B ABuratesib Macna ¢ oTcacbiBaeMbIM ra3oMm.

2.3.3.5.2 Ecnu npegycmoTpeH NpyHyAnTENbHbIM OTOOP ra3oBor atMocdepbl U3 kKapTepa
(Hanpumep, ana obHapyxeHusa abima), TO BaKyym B KapTepe He JormkeH npesbiwaTh 250 Ma.

2.3.3.5.3 Bo wusbexaHne pacnpocTpaHeHusi nfameHu nocne B3pbiBa 06beanHeHue
BO3AYLWHbIX M CTOYHbIX MacnsaHblx Tpyb6 u3 kapTepoB AByX W Oonee pgsuratenen He
Jonyckaetca.

2.3.3.6 Tpybbl cnuBa cmMas3oyHOro mMacna u3 macrnocbopHuka asuratens B LUCTEPHY
CTOYHOro Macrna SOmKHbl BbITb NOrPYKEHHLIMU C X OOOMX KOHLIOB.

CTOYHblEe OTBEPCTUA KapTepa OOIPKHbI UMETb peLleTKM U CeTKW, npegoTBpaljaioLllme
nonagaHne B CTO4YHbIA TpyOOnpoBo4 MOCTOPOHHUX MNpeaMETOB. YKasaHHoe TpeboBaHue
pacnpoCTpaHseTCAa TakKe U Ha ABUratesnn ¢ CyxmmMm KapTepom.

2.3.3.7 Ha nynbTe ynpasneHus gsuratenem wunu, npegnodtutenbHee, Ha KpbILLKax
KapTepa C KaX[doW CTOPOHbI ABUraTens AOMKHbl UMETbCA npeaynpeauTeribHble Haanuc,
3anpeLjarowme B criydae npegnosiaraeMoro neperpeBa BHyTPU KapTepa OTKPbIBaTb KPbILLKK
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KapTepa WM CMOTPOBbIE MOYKM B TE€YEHME BPEMEHW, OOCTATOYHOro Ansi Heobxoammoro
oXnaxgaeHus nocrne oCTaHOBKW ABUraTens.

2.3.3.8 [MpnbBopbl 0OHapyXeHUsa 1 curHanu3auum mMacnsHoro TymaHa B kaptepe (Mnu
CUCTEMA KOHTPONSA TemnepaTypbl MOALMMHMKOB ABUraTens wnuM kakoe-nmbo pgpyroe
paBHOLIEHHOE YCTPOMNCTBO) TpebytoTcs:

1 Ona curHanmsauuMnm W CHWDKEHUS Harpys3kv Ans mManoobopoTHbIX ABuraTenem
MoLHocTblo 2250 kBT 1 6onee wnu ¢ gnametpom uunuHgpa 6onee 300 mMm (CcMm. Takke
Tabn. 4.2.10-1 yactn XV «ABTOMaTU3aLMA»);

.2 Ona curHanusaumMm u aBTOMaTUYEeCKOW OCTaHOBKM OBUratens nns cpegHe- U
BbICOKOOOOPOTHBIX ABUraTenen MoLHocTbo 2250 kBT 1 6onee unu ¢ guameTpom LUMnuHapa
6onee 300 mm (cMm. Takke Tabn. 4.2.10-2, 4.4.6-2 yactn XV «ABTOMaTM3aums»).

Mpnbopbl 0BHapyXeHus U cUrHanu3aumm MacrisiHoro TymaHa B kapTepe AOMKHbl ObiTb
onobpeHHoro Pernctpom Tuna m oTtBevatb TpeboBaHuam 2.3.3.9 n 2.3.3.20. MNpouenypa
TMMNOBLIX UCMNbITAHMI NPMOOPOB OBHAPYXKEHNS U CUTHANM3aL MM MacnsitHOro TymaHa B kapTtepe
nsnoxeHa B npunoxeHnn 11 kK pasg. 5 uvactm IV «TexHudeckoe HabniogeHve 3a
n3rotoBneHnem wmsgenun» [lpaBun TexHM4Yeckoro HabnogeHus 3a MOCTPOWKOW CydoB U
N3roToBNEeHneM mMmaTepuanos 1 nsgenuin ong cyaos.

CucTtembl KOHTPONS TemnepaTypbl NOALWMNHUKOB ABUraTensa unu apyrme paBHOLEHHbIE
YCTPOWCTBA, WCMNOfb3yeMble ANA npefoxpaHeHusi OT B3pbiBa B KapTepe, OOSMKHbl ObiTb
ono6peHHoro Permctpom Tuna Ans NoaTBEPXKAEHMS BbINONHEHUS BbllLeyKa3aHHbIX Lenen.

MpumevaHnusa: 1. MNpumeHUTENbHO K TpeboBaHWSAM, ykasaHHbiM B 2.3.3.8.1 n 2.3.3.8.2,
NPUHATLI criefyoLme onpeaeneHns.

Manoob®opoTHbIe pfgBWratenu — pABUratenM C pacyeTHOM YacToTOM BpalleHus
KoneH4yaToro Bana np < 300 06/mMuH.

CpeaHeoboOpoTHble ABUraTenu — AsBuratenu € pacyeTHOW 4YacTOTOW BpaLleHus
koneH4yaToro Bana (300 < n, < 1400) 06/MuH.

BoicokoobopoTHbie AaBuratenu — pgeBuratenn C pacyeTHOM YacTOTOM BpalleHus

koneH4yaToro Bana np = 1400 06 MUH.
2. [1nsa BbICOKOOBOPOTHLIX ABUraTene nof paBHOLEHHbLIM YCTPONCTBOM criedyeT MOHUMaTh Pag
KOHCTPYKTMBHbIX Mep, UCKITIOYaIoLLIMX BO3MOXHOCTb B3pblBa B KapTepe ABuraterns.

2.3.3.9 [pnbGopbl OBHapyXeHWss M CurHanusaumm MacrsiHoro TymMaHa B KapTepe
AOMXHbl yCTaHaBNMBATbCA B COOTBETCTBMU C WHCTPYKUMSIMW/PEKOMEHAAUMAMU MO KX
yCTaHOBKE Kak M3roTOBUTENS ABUratens, Tak u u3rotoButens atnx npubopos. NHCTpyKLun
OOJDKHbI BKNOYaTb CneayroLLyo MHpopMaumio:

.1 cxemy cucTteMbl OBHapyXeHWst 1 curHanu3aumMm MacnsiHoro TymaHa B kapTepe C
ykasaHnem Touvek oTbopa npob 13 kapTepa, a Takke pacnonoxeHuve Tpyb unu kabenen,
BeAYyLUMX K AaTUYUKY, C yKazaHuem guametpa Tpyb;

.2 aHanus, noaTBepXxaatoLmin, 4To Bblbop Tovek oTbopa Npob 1 Hopmbl oT6opa (ecnu
NPMMEHNMO) YYUTLIBAIOT YCTPOWCTBO M FEeOMETpUIO KapTepa, a Takke MpOorHo3npyemyto
aTMocdepy B MecTax, rae MoXeT CKannmBaTbCs MachsiHbIN TyMaH;

.3 PYKOBOACTBO U3roTOBUTENS NO 06CIYXMBAHWNIO N NPOBEPKaM (MCMbITAHUSM);

4 cBegeHus O TUMOBbLIX UMM AKCNNyaTaUMOHHBIX UCNbITAHUSX ABUraTtens COBMECTHO
C CUCTEMOW 3aluTbl ABUratens, BKIYawwen npubopbl oBHapyXeHus U curHanusauum
MacnsiHOro TymaHa B KapTepe ogobpeHHoro Tuna.

2.3.3.10 [swuratenb, yCTaHOBMEHHbINA Ha CydHe, OOMMKeH ObiTb CHabXeH pyKOBOACTBOM
N3roToBUTENs MO OBCNYXXUBAHMIO M NpoBepkam (MChblTaHUsAM) NpUBOPOB OBHapYXeHUsa n
CUrHanmsauum MacnsHoro TymaHa B kaptepe cornacHo 2.3.3.9.

2.3.3.11 [omnxHa 6bITb 06ecneyeHa BO3MOXHOCTb MOSTy4eHUs aHHbIX 06 06HapyxeHnn
MacnsiHOro TymaHa v napameTpax curHanusauum u3 6e3onacHoro yaaneHHoro oT gsurartens
MecTa.
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2.3.3.12 Kaxpgbin gBuratenb gomkeH 6biTb 060pyaoBaH CO6CTBEHHBIMU HE3ABUCUMbIMU
npnbopamu 0BHapPY>XeHUS 1 CUrHanu3auumn MacrnsHoro TymaHa B Kaptepe.

2.3.3.13 Cwuctembl OBHapyXeHusi M CUrHanmMsauMuM MacrnsiHoro TymMaHa B KapTepe
OOJDKHbI MUCMbITbIBATbCA MO 0400peHHon Permctpom nporpaMmme Kak Ha WChbiTaTenbHOM
CTeHAe, TaKk U Ha CydHe, Kak Mpu OCTaHOBMEHHOM fBuratene, Tak v npu ero paboTe B
HOpMarnbHOM 3KCnyaTauuoHHOM peXxnme.

2.3.3.14 [MapameTpbl aBapuHON CUrHaANN3aUMm N OTKIMOYEHNSI CUCTEM ODHaPYXXEHUS 1
CUrHanusauun macnsgHoro TymaHa B KapTepe [OOrKHbl MPUHUMATLCA B COOTBETCTBUU C
TpeboBaHusMn Yactn XV «ABTomMaTM3aumsa».

2.3.3.15 [lpnbGopbl OBHApPYXEHWUsT U CUrHanusaummM MacrnsHoro TymMaHa B KapTepe
OOIDKHbl MMEeTb CUrHanmusauuio o npeackasyemMblX YHKLUMOHAmNbHBLIX OTKa3axX CXembl Y
31IEMEHTOB CUCTEMbI.

2.3.3.16 Cucrtema OOHapyXeHUs W CurHanmsauMm MacnsiHoro TymaHa B KapTepe
AOoMMKHa obecneumBaTb CUrHanM3auuvio, yKasbliBalOLWy Ha 4acTUYHOE MOMYTHEHWE JNH3,
ncnonb3yemblx B obopyaoBaHuUM And onpefeneHus KOHUEeHTpauum MacnsaHoro TymaHa,
KOTOpPOE MOXET BIMATL Ha HaAEXHOCTb UHOMKAUUKW nokasaTenen n curHanmsaumm.

2.3.3.17 Ecnu npnbopbl 06HapyXeHns 1 curHanusaumm MacnsiHoro TymaHa B kapTepe
NPUMEHSAIOT NporpamMmpyemMble 3reKTPOHHbIE CUCTEMBbI, UX YCTPOMCTBO LOMMKHO OTBeYaTb
TpeboBaHusm  7.10  «[lporpamMmupyemble  SMNEKTPOHHbIE  CUCTEMBbI»  4Yactn XV
«ABTOMaATM3ALMNAY.

2.3.3.18 Cxembl ycTponcTBa 1 pacnosnoxeHus npubopos 0GHapYXeHNSA U curHanusaumm
MacnsiHOro TymaHa B KapTepe OOSMKHbI 6biTb 0aobpeHbl Pernctpom.

2.3.3.19 [pnbopbl COBMECTHO C AAaTYMKaMM OOITKHbI UCTbITbIBATLCS HA UCMNbITATENbHOM
cTeHae n Ha 6opTy cyaHa Ana 4eMOHCTpauun PyHKLMOHNPOBAHUSA CUCTEMbBI OOHapYXXeHUs n
curHanu3auum macnsiHoro TymaHa B kapTtepe. ObopygoBaHve Ans UcnblTaHWi AOMKHO BbITb
ogobpeHo Pernctpom.

2.3.3.20 Ecnu npegycmoTpeHbl nocnepoBaTernbHble Npubopbl  OOHApyXeHust un
CUrHanu3auum MacnstHoro TyMaHa B KapTepe, TO MHTepBarbl U Bpemsa oTbopa npob fOMmKHbI
ObITb KOPOTKUMMN HACKOSBKO 3TO BO3MOXHO.

2.3.3.21 Ecnn gns npenoTBpalleHns NOBbILWEHMS KOHLEHTPaLMM MacnaHoro TymaHa,
KOTOpOE MOXET NPUBECTU K B3PbIBY B KapTepe, UCMONb3YITCS anbTepHaTUBHbIE METObl, OHU
AOIMKHbI ObITb cornacoBaHbl ¢ Pernctpom ¢ npeacraBneHmeM TeXHUYeCcKoro o60cHoBaHunA. B
OOMNONTHEHWE K NYHKTY 22 T1abn. 1.2.3.1-2 Ha paccMoTpeHne AOoSkHa OblTb MpeacTaBneHa
cnegyowas nHgopmauus:

.1 TN, MOWHOCTb, YacToTa BpaLleHus, Xo4 MOPLUHSA, AnaMeTp umnuHapa n obbem
KapTepa gsuratens;

.2 OnucaHwe YCTPOWCTB, NpenoTBpaLlalolWmnx co3gaHne yCroBUn B3pbiBa B KapTepe
(Hanpumep, KOHTpoONA TemnepaTtypbl MNOALWMMHMKOB, TemnepaTtypbl pa3dpbi3arMBaemMoro
Macna, AaBlieHUs ra3oB B KapTepe, YCTPONCTB peLmpKynaumnn);

.3 AOKyMeHTarbHOoe NoaTBepP)KAEeHME TOro, YTO YCTPOMCTBA ABMATCA ah(EKTUBHBIM
CpeacTBOM NpefoTBpaLLEeHNsa Co3gaHus yCroBui B3pbiBa B KapTepe, a Takke AaHHble 06
onbITe 3KCnnyaTauuu,

4 WHCTPYKUMM NO 3Kchnyatauuun, TeXHUYECKOMYy OOCMyXMBaHMIO W MNpoBepKam
(vcnblTaHnam).

2.3.3.22 Ecnwn npegnonaraetcst UICNONb30BaHME MHEPTHOIO ra3a And BBOAA B KapTep C
Luenbio CBeAeHWA K MUHUMYMY MOTEeHUManbHOW OnacHOCTU B3pblBa, Ha paccMOTpeHue
Pernctpy gomkHa ObiTb Takke nNpeActaBneHa AOKYMeHTaums ¢ NnogpoOHbBIM onncaHneMm.

234 MpepoxpaHuTenbHbIE KNanaHbl KAPTEPOB ABUraTenen.

2.3.41 [Osuratenu c¢ guametpom uunuHgpa 200 mm n 6onee mnu ¢ obGbLEMOM
kapTepa 0,6 M3 1 Gonee OoMKHbI GbITb 0O60PYAOBaHbLI NPeOOXPaHUTENBHBIMU KNanaHamu ¢
yyeTom TpeboBaHun 2.3.3.2, 2.3.4.2 1 2.3.4.13 cnegyrowmnm obpasom:

.1 pBuratenu ¢ gnameTpom uunuHapa ao 250 Mm BKNIOYUTENBHO OOSMKHbI UMETh Kak
MWHUMYM MO OAHOMY KrianaHy Ha KaXkOOM KOHLe KapTepa W, ecrnii KorneHyaTbln Ban 3Tux




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

asuratenen nmeet 6onee 8 KPMBOLLMNOB, AOMOMHUTENBHO AOMKEH ObITb YCTAHOBMNEH KnanaH
B CpegHen YacTu kapTtepa;

2 apuratenu ¢ anameTpoM unnungpa oonee 250 MM, Ho He npeBbiwatoLmm 300 Mm
BKMIOYUTENBHO OOMKHbI UMETb Kak MUHUMYM MO OAHOMY KnanaHy KapTepa depes Kaxabli
OAMH KPUBOLLKM, HO BO BCEX Crlydasax He MeHee OBYX Ha KapTep;

3 asuratenu ¢ gnameTpom umnuHgpa 6onee 300 MM JOMKHbI UMETb Kak MUHUMYM
no ogHOMY KnanaHy nNpoTMB KaXaoro KpMBoLUMna KorneH4yaToro sana.

2.3.4.2 TpoxoaHoe ceyeHre Kaxaoro knanaHa JoMmKHO ObiTb He MeHee 45 cm?,

2.3.4.3 CymmapHOe NpOoxXogHOEe CeYeHue KramaHoB, YCTaHOBSIEHHbIX Ha ABurarene,
JOIMKHO cocTaBnsATb He MeHee 115 cm? Ha 1 m3 obliero obbema kapTepa. Mpu noacuyeTe
obuiero o6bema kapTepa 13 Hero MoXeT BbITb UCKNIOYEH CyMMapHbI 06beM HEMOABUXKHbIX
yacten (ogHako B 0OWMMA oObem [OMKHbl ObITb BKMAOYEHbl OeTanu, CcoBepLuarme
BpallaTenbHble U BO3BPaTHO-NOCTYNaTenbHble ABUXEHUS).

2.3.4.4  KnanaHbl OMMKHbI OblTb OCHALLEHbI NErKMMU NOANPYXUHEHHBIMU ANCKAMW UMK
WHbIMX ObLICTPOAENCTBYIOLMMM CaMO3anopHbIMU YCTPOUCTBaMK Onisi cOpoca AaBneHus B
KapTepe B criydae B3pbliBa 1 NpeaoTBpaLLeHns NocneayoLwero npopsisa Bo3gyxa.

2.3.45 [Ouckn knanaHoB AOMKHbI OblTb M3rOTOBMEHbI U3 MMACTUYHONO MaTepuana,
CNoCOBHOro BblAEPXKMBATb ydap MPU COMPUKOCHOBEHMM C OrPaHUYMTENSIMU B MOJSTHOCTBIO
OTKPbITOM NOSIOXKEHWN.

2.3.4.6 KoHCTpykumMsi knanaHoB pAorbkHa obecneymBaTtb WX  MOMEHTanbHOE
OTKPbIBAHME W MOSTHOE OTKPbLITUE NPW MPEBbLILIEHUM OABMNEHUS1 B kapTepe He bonee 4yem
Ha 0,02 MTla.

2.3.4.7 KnanaHsbl OOJDKHbI ObITb obopynoBaHbl nrameracuTenamm,
obecneymBarLMMM COPOC AaBMeHUsI B KapTepe 1 npeaoTepallaloLlLMMm BbIOPOC nnaMmeHu
npwv B3pbIBE B KapTepe.

2.3.4.8 [lpepoxpaHuTenbHble KnanaHbl KapTepoB [OOSMKHbl OblTb 0g06pPEeHHOro
Pernctpom TuMna n wucnbiTaHbl C MCNONb3oBaHMEM 060pyaoBaHUS, YYMTbIBAKOLWENO WX
yCTaHOBKY Ha Auratene. TpebGoBaHMA K TUMOBLIM WCMbITAHUSIM KnanaHOB M3IOXEHbl B
npunoxeHmn 10 k pasg. 5 yactu IV «TexHnyeckoe HabnogeHne 3a U3roToBieHNeM U3genmmn»
MpaBnn TexHn4eckoro HabnaeHns 3a NOCTPONKOM CyQ0B N M3rOTOBNEHMEM MaTepuarnos U
n3genuin ans cynos.

2.3.4.9 Ecnu npepoxpaHuTenbHble KnanaHbl 06OpyooBaHbl YCTPOWCTBAMW AN
3KpaHMpoBaHMsi BbIGPOCOB NpuY B3pPbIBE, MPU TUMOBBLIX UCMNBbITAHUSX A0IMKHA ObiTb BbINOMHEHA
npoBepKa, nokKasbiBawllasi, YTO SKPaAHUPOBAHME HEe CHWKaeT 3PPEKTUBHOCTU paboThl
KnanaHa.

2.3.4.10 B KomnnekTe NoCTaBKM NpeaoXpaHUTENbHbLIX KanaHoB KapTepa A0JPKHA ObiTb
KOMnsi PyKOBOACTBA M3roTOBUTENS MO YCTAHOBKE U OBCNY>XMBAHWUIO, COOTBETCTBYIOLLErO
pa3mMepy un Tuny KnanaHa, npegHasHadeHHoro Ansa yCcTaHOBKM Ha KOHKPETHOM ABuraTene, u
cofepallero cnegyoLy nHpopmaumio:

A1 onucaHve KnanaHa C YyKkasaHnem (PyHKUMOHAmbHbIX W KOHCTPYKTUBHbIX
OorpaHnyeHuni;

.2 konuto CBMaeTeNbCTBa O TUMOBOM 0A00peHNN/UCNbITaHNN;

3 WHCTPYKLIMIO MO YCTaHOBKeE;

4 WHCTPYKLMIO NO 0BCNYXXMBAHMIO N SKCMflyaTaumm, BKITOYas NPOBEPKY U 3aMEHY BCEX
YNNOTHUTENbHbBIX YCTPOUCTB;

.5 pencrteus, KOTOpbIE AOMKHbI ObITb NPEANPUHATLI MOCNE B3pbiBa B KApTEpE.

2.3.4.11 Konwus pykoBoacTsa, ynomsHyToro B 2.3.4.10, AOMKHa HaXO4UTLCA BMeCTe C
KnanaHoM nocrne ero ycTtaHoBkM Ha cygHe (cM. Tawkke 5.2.3.3.2 yactn IV «TexHudyeckoe
HabnogeHne 3a W3roTOBIEHMEM usgenuin» [paBun TeXHUYECKoro HabnogeHns 3a
NMOCTPOWKOWN CyAOB U U3rOTOBIIEHMEM MATEPUAnoB 1 U34enun Ans CyaoB).

2.3.4.12 Ha opobpeHune Peructpy, B 4ONONHEHWE K NyHKTY 22 Tabn. 1.2.3.1-2, gomkHa
OblTb NpeacTaBneHa OOKyMEHTauuMsi NO KOHCTPYKUUW U YCTPOWCTBY NPenoXpaHUTENbHbIX
KrnanaHoB.
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2.3.4.13 KnanaHbl OMmXKHbI UMETb MapKNPOBKY, COAEPKaLLYIO:
HanMeHOBaHWe U agpec N3roToBUTENS,;

o6o3HaveHne 1 pasmep;

0aTy U3roToBreHus;

3aflaHHOe MornoXeHne Arg yCTaHOBKU Ha ABUraTerib.

Dwivk
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2.4 KONEHYATbIV BAN

24.1 M3noxeHHbIn Hwke cnocob MpOBEpPOYHOro pacdeta pacnpocTpaHsieTcsl Ha
CcTanbHble KOBaHble UMK NUTbIe (LeSbHbIE UMM NONYyCOCTaBHbIE) KOreHYaTble Banbl Cy40BbIX
ansenen ¢ ogHopAaHbIM 1 V-06pa3HbIM pacnonoXeHeM LUMHOPOB C OAHMM KPMBOLLMIMOM
Mexay ABYMS paMOBbIMU NOALUUNHUKAMU.

YyryHHble Banbl MOryT ObiTb JONYLLEHbI NO COrnacoBaHuio ¢ Pernctpom npu ycnosuu
BbINOSIHEHNSI PACYETOB, YYUTbIBAKOLMX NPUMEHUMble TpeboBaHus npunoxexun I, V, VI k
pasad. 2 1M 9KCnepuMmeHTanbHbIX AaHHbIX, MOMyYEeHHbIX B COOTBETCTBMM C TpeboBaHMAMMK
npunoxenus IV k pasg. 2. MNpn aToM NpyHMMaemble KO3(MUUNEHTBI 3anaca MPOYHOCTH
OOJMKHbI OblTb 060CHOBAHbI.

2.4.2 Bbixoabl CMasO4HbIX OTBEPCTUA B LWATYHHbIX WNW  PaMoBbIX  LUEKaXx
KoneH4yaToro Barna AOSMKHbl UMeTb Takyto oopMy, YTOObl B panoHe CMa3ouHbIX OTBEPCTUN
3anac no npegeny BbIHOCNMBOCTM Obin HE MeHee, Yyem anga rantenen. o TpebGoBaHuio
Pernctpa narotoBuTtenb AOMKEH NPeaCTaBUTb AOKYMEHTAUMIO ANnsi 060CHOBaHMA NPUHATOWN
UM KOHCTPYKLMN CMa304HbIX OTBEPCTUN.

243 [na pacyeTa KoneHyaTbiX BanoB OOSMKHbI ObiTb NpeAcTaBneHbl 4OKYMEHTbI U
OaHHble, MepeyYnCrieHHbIe HUXeE:

YyepTexX KoNneH4yaToro Bana, CoagepXallnin Bce pasmepsbl, TpebyemMble HacTosILLEN rMaBow;

obo3HayeHne Tuna ABuratens W ero KOHCTPYKTMBHOE WCMNOMHeHue (psgHoe uvnu
V-o06pa3Hoe pacnonoXeHve UMNNHAPOB, WaTyHbl C BUNbYaTOM rOfIOBKON MW C NPULLEMHBbIM
LIaTyHOM);

TaKTHOCTb U cnocob cmeceobpa3oBaHMs (HEMOCPEACTBEHHBIN BMNPbLICK, Mpeakamepa u T.n.);

4YMCno LNNUHOPOB;

pacyeTHas MOLLHOCTb, KBT;

pacuyeTHasi YacToTa BpalleHusl ABuraTens, MuH;

HanpaeneHue BpawleHns (cMm._puc. 2.4.3-1);

Puc. 2.4.3-1
HanpaBnequ BpaLleHna KoJieH4YaToro sana:
1 — NPOTMB 4YaCOBOW CTPESIKK; 2 — MO YacoBOW CTpernke; 3 — donaHel 0T6opa MOLLHOCTH

NopsaoK BCMbILWLEK C MPOMEXYTKAMN MEXAY HUMU U, ecnn Heobxoammo, yron passana
Gnoka uMnNuHApPOB «,, rpag (cm. puc. 2.4.3-1);

anamMmeTp UMNUHOPOB, MM;

ANMHa Xo4a NOPLUHS, MM;

MakcMmarbHoe gaBrieHme cropaHust Pmax, MIa;

AaBreHne NpoAayBOYHOro BO3AyXa Neped BrnyCKHbIMW KnamnaHamyv unv npoayBOYHbIMN
OKHaMu B 3aBMCUMOCTM OT TOro, YTO NnpumMeHumo, Mlla;

pacyeTHas CTeNeHb CxXaTus;

OnnHa waTtyHa Ly, Mw;

BpallaloLLasacs Macca KpMBOLUMMHO-LIATYHHOr0 MexaHu3ma uunuvHgpa, Kro (ans
V-00pasHbix gBuratenemn, ecnm Heobxoanmo, Macca KpMBOLUMMHO-LLATYHHOrO MexaHusma, ¢
rMaBHbIM M NPULENHBIM LATYHOM WU C BUNbYATbIM Y BHYTPEHHUM LLUATYHOM);
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KpvBas AaBreHus ra3oB B (pyHKLMM yrria NOBOPOTa KpMBOLUMMA, 3ad4aHHas B YNCIIOBOM
dopme yepe3 paBHble yrbl He Gonee 5° (ana V-obpasHbix gsuratenen yron passana
LUUNNMHOPOB AOMKEH ObITb KpaTeH aToMy yriy);

BEMNYUHBI  M3rnMbaroLwmx MOMEHTOB, CpPEe3bIBAOWMX CUSl, KPYTALWMX MOMEHTOB
(cm. 2.4.4.2,2.4.5.1);

CBedeHus1 0 maTepuane;

o603HayeHne matepumana (cornacHo ctaHgapTam U T. n.);

XUMUYECKMNN COCTaB;

BpeMeHHoe conpoTuereHue R, Mla;

npegen tekyvyectu R,, Mlla;

OTHOCUTENbLHOE cyxxeHne Z, %;

OTHOCUTENbHOE yaSInHeHue As, %;

paboTta ygapa KV, [x;

cnoco® nnaBkm MmaTepuana (KACMOPOAHbLIA  KOHBEPTEP, MapTEHOBCKasi Meub,
anekTponeys u T.4.);

BUO KOBKM (CBOOOAHAs KOBKA, HEMpepbiBHAs KOBKa, ropsivasi BbIMPECCOBKAa W T.M. C
onucaHnem npouecca);

TepMmuyeckas obpaboTka;

NnoBepxXHOCTHas 06paboTka ranTenen pamoBbIX M LIATYHHbBIX LUEEK M KpaeB MacrsiHbIX
OTBEPCTMI (MHAYKUMOHHAA 3aKarnka, 3akasnka OTKpbITbIM MriaMeHeM, a3oTpoBaHue, obkaTka,
apobecTpynHast obpaboTtka M T.n. C onNMcaHMeM Mpouecca 3akankum), CM. npunoxeHue V K
pasa. 2);

NnoBepXHOCTHas TBepLoCTb HV,

rnybrHa ynpo4yHEeHHOro crnosi, MM;

NPOTAXXEHHOCTb MOBEPXHOCTHOMO YNPOYHEHNSI.

[ns gBuratenen ¢ npuuenHbiM WAaTyHOM (CM. puc. 2.4.3-2) OONONHUTENBbHO criegyeT
npeacTaBuThb:

paccTosHNE A0 TOYKM NPUCOEANHEHNS MPULIENHOIO WaTyHa Ly, MM;

yron npucoenuHenns ay, rpag;

ONVHY WaTyHa Ly, MM;

AJIMHY NpULEnHoro waTtyHa Ly, MM.

Pwuc. 2.4.3-2
MpuuenHon waTtyH

24.4 PacyeT nepemMeHHbIX HanpsXkeHUn, BO3HMKAKOWMUX B pe3ynbTaTe
BO34eNCTBUA U3rnéarowmx MOMEHTOB MU Cpe3biBaloLWmUX CUI.

24.4.1 [JOonyweHus.

PacueT pomxeH OCHOBbIBAaTbCS Ha CTaTUYECKU OnNpedeneHHoOW cxeme, TakK, 4ToObl
paccmMaTpuBarnochb TOMbKO OL4HO KOMEHO, LUEMKU KOTOPOro onmparTCcs Ha LEeHTPbl paMOBbIX
nogLwnnHNKOB " KoTopoe nogsepraeTtcs BO3ENCTBUIO rasos " cun
nHepummn (cMm._puc. 2.4.4.1-1 n 2.4.4.1-2).

B kayecTBe HOMMHANbLHOrO M3rMbaroLLEro MOMEHTA MPUHMMAETCS MOMEHT C MieyoMm
n3rnba (oTpesok L1 ansa rantenen u L, Ans MacnsHoro oTBEpPCTUs, ANsi NONyCOCTaBHbIX BarioB
C MOOHYTPEeHWeM rantenu LaTyHHOW LWEeWKW, MNpeBblllalolWeM 3HayeHue paguyca 3Tow
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rantenu, oTpe3ok Li HasHayaeTca Kak nokasaHo Ha puc. 2.4.6.1-2) OT pagunanbHOu
COCTaBrsiloOlWLen ycunus, nepegaBaemoro watyHoMm. [ns koneHa C OBYyMS  LWaTyHamu,
OENCTBYIOLWMMM Ha OAHY LUATYHHYI LWENKy, B Ka4yeCTBe HOMMHAaNbHOro uarmbatoLiero
MOMEHTa NPUHNMAETCS MOMEHT, NONYYEHHbIN BEKTOPHBLIM CROXEHNWEM ABYX MOMEHTOB.

HoMuHanbHble nepemMeHHble  HanpshkeHusi, BO3HMKallWMe No4  BO3L4ENCTBUEM
n3rnbarowmx MOMEHTOB U Cpe3blBaloLLMX CUM, criedyeT OTHOCUTb K Nfowaan nonepeyHoro
CeyeHus LLeKM KoreH4YyaToro Bana B cepeauHe nepekpbitns week (cMm. puc. 2.4.6.1-1) vnn
npoxoasaLero Yyepes LEHTP paguyca 3akpyrfieHus rantenu LaTyHHOM LUenKW AN Leek,
KoTopble He nepekpbiBatoTcd (Cm. puc. 2.4.6.1-2).

LTI T
_) R
r | ! &)

L L
l-.%z 2 I

L

Puc.2.4.4.1-1
KpuBowumn psigHoro Aeuratens

J| QT 1T D N )

/ et | L, femlom
- - 2 |

L

Puc.2.4.4.1-2
KpusoLwuwmn asvratens ¢ AByMs waTyHamu

2.4.4.2 PacyeT HOMMHamnbHbIX MEPEMEHHBIX U3rMbalWmnx ©  CcpesbiBatoLLmX
Hanps>KeHUN.

Ha ocHoBe pacuyeTa paguvarnbHbIX CuUrl, BO3AEWCTBYIOLLMX Ha KOMEHO B pesynbTaTe
OencTBusa rasoB M cun uHepuuu, Peructpy npencraBnsoTCa BenUUMHbI MakCcUMarnbHbIX Y
MUHMMAnbHbIX M3rMbarwmx MOMEHTOB Memax, Meomax, Memin U Meomin, @ Takke
MaKCUMarnbHOW M MWHMMarnbHOW cpesbliBalowmx cuin Qmax U Qmin. MO cornacosaHuio c
Pernctpom MoxeT npeacTaBnATbCA YNPOLLEHHbIA pacyeT paguanbHbIX Cun.

HoMuHanbHbIM NepeMeHHbI n3rnbaroLMn MOMeHT B rantensix Mgy, H-M, onpeaensetca
Kak:

1
Mgy = i5(1\43 max~ Mg min)- (2-4-4-2'1)
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HomunHanbHoe nepemeHHoe HanpsbkeHne u3rmba B rantensx ogy, MlMa, onpegensetcs
no doopmyne

oy = £ 22 10%K,, (2.4.4.2-2)
eq
roe Weq — MOMEHT CONPOTUBIEHMS NoLlaan NonepeyHoOro Ce4YeHust Leku, (VIVES Weq = BW?/6;
BuW — cMm.2.4.6;
K. — koadpduumeHT, pasHbin 0,8 Ana ABYXTaKTHbIX Asuratenen n 1,0 AN YeTbipexXTakTHbIX
asuraTtenen.

HomuHanbHoe nepemeHHoe cpesbiBalollee HanpsbkeHuwe B rantenax ooy, Mlla,
onpegengaeTtca no popmyne

ooy = + 24K, (2.4.4.2-3)
roe Qn — HOMWHanbHasi nepeMeHHasi cpesbiBarowas cuna, H, Qy = +0,5(Qmax— Qmin);
F — nnowagb NornepeYHoro ceveHns Lekn, mvm2, F = BIW.

HomuHanbHOEe nepemMeHHoe HanpsbkeHue u3rmba Ha Kpar MacnsiHoro OTBEPCTUS B
LIAaTYHHOW LWeWKe azoy, MIMa, onpepensetcs no opmyne

Mpon
Opon = £ 7L 10, (2.4.4.2-49)
roe Mpoy — HOMWHAmMbHbLIN NepemMeHHbIN U3rnbaroLLMini MOMEHT Ha Kpat MacnsHoro otsepcTus, H-wm,
Mpon = £0,5(Mpo max— Mpo min);
Mg, — BEKTOpHas CyMMa MepeMeHHbIX M3rmbarwmnx MOMEHTOB Mpryp W Mppo
OT TaHreHuMansHOW 1 paguanbHOW CUMbl, COOTBETCTBEHHO, H'M, Mgy = (Mgrocos U +
Mpgo sin );
U] — yron mexgy MacnsiHbIM OTBEPCTMEM W rOpPWU3OHTanbl, 3aMepeHHbIi B HanpasneHuu
BpaLLieHns koneH4aToro Bana (cMm._puc. 2.4.4.2), rpag;
w, — OCEBOW MOMEHT COMPOTUBMEHMS NOLLAAM NONEPEYHOT0 CEYEHMUS LUATYHHON Leiikn, Mm3,

onpepensiembln No opmyne:

Pnc.2.4.4.2
CeueHne LaTyHHOW LWENKM B MECTE PACMOSIOKEHUS MACAHOrO OTBEPCTUS
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2.4.4.3 Pac4yeT nepemMeHHbIX 3rnbatoLmx HanpsXKeHU B ranTensx.
MNepemeHHOe wu3rnbaiollee HanpsbkeHWe B rantenu WaTyHHOW LWenkn ogy, Mla,
onpegengaeTtca no popmyne

opy = t(ap0opy), (2.4.4.3-1)

roe ap — KOI(PDULMEHT KOHLIEHTPaLUW HanpsbkeHnin n3rmba B rantenu WaTyHHOW Lenkn (onpeaeneHve
BENYMHBI — CM. 2.4.6).

MNepemeHHoe wu3rnbatowlee HanpsxeHwe opz, Mlla, B rantenn pamMoBON LUEVKU
onpegenseTtcs no oopmyne

Op; = i(BBGBN + BQGQN), (2443‘2)

roe Bp — KOIDULUMEHT KOHLIEHTPALMM HaNPshKeHWN n3rmba B ranTeny pamMmoBOK LWENKN (onpegeneHne
BEINMUYMHBI — CM. 2.4.6);

Bo —KO3(PMOUUMEHT KOHLEHTPaLMM HanpshKeHUA Mpu  CcpesbiBaloweM ycunuu (onpeaeneHue
BENUYMHBbI — CM._2.4.6).

2.4.4.4 PacyeT nepeMeHHbIX M3rnbaloLlmMX HaMNpPsPKEHWA Ha Kpaw  MacnsHoro
OTBEpCTUS.

MNepemeHHOe wn3rMbatollee HanpskeHne Ha Kpakt MacnsiHoro OTBepCcTUs ago, MIa,
onpegengaeTtca no opmyne:

oo = (VB dgon): (2.4.4.4)

roe ¥g —KO3MMOULNEHT KOHLEHTPAUMN HanpsbkeHun wusrmba Ha Kpaw MacnsiHoro OTBEPCTUSA
(onpepenexve BennyYnHbl — cM._2.4.6).

245 PacyeT nepeMeHHbIX HanpPSXXeHUN Kpy4eHus.

2.45.1 Pac4yeT HOMUHarbHbIX MEPEMEHHbIX HANPsXXEeHUN KpyHEHUS.

PacyeT HOMWHaNbHbIX MEPEMEHHbIX HarMpPsPKEHWA KPyYeHUst OO0SDKEH MPOM3BOLAMTLCS
N3roToBUTENEM ABUraTenen ¢ y4eToM ykasaHHOro Hmke. [Npu aTom npefenbHble 3HaYEeHUs
KPYTSALWEro MOMEHTa, MOflydeHHble Ha OCHOBaHUW TakmMx pacyeToB, OOIMKHbl ObiTb
npeactasneHbl PerncTpy.

[ns kaxgoro koneHa v Ans BCero gnanasoHa CKOPOCTU BpaLLeHUsa cnegyeT yuuTbiBaTb
MakcuMarbHble U MUHUMarbHbIE NEPEMEHHbIE KPYTALIME MOMEHTbI NyTEM CYMMUPOBaHUSA
rapMOHMK BbIHY>XAEHHbIX KonebaHun ot 1 go 16-ro nopsigka BKNIOYUTENBHO AN ABUraTenemn
C [OBYXTaKTHbIM uUMKIoM K oT 0,5 0o 12-ro nopsigka BKMAYMTENbHO ANA ABuratenen ¢
YeTbIpEXTaKTHBIM LIMKITOM C NONPaBKOM Ha AeMndunpoBaHme, CyLLECTBYIOLLEE B CUCTEME, U HA
HebnaronpuaTHble ycrnoBust (C ogHMM HepaboTarwmum umnuHapom). uanasoHbl CKOPOCTH
BpallleHnsa criegyeT BblbupaTb Tak, YTOObI NEPEXOAHYH XapaKTepUCTUKY MOXHO Oblfio
3adMKcMpoBaThb C 4OCTATOYHOM TOYHOCTBIO.

HoMuHanbHoe nepeMeHHoe HanpsikeHne Kpyyenus ty, MlMa, B waTyHHOM nnn pamoBon
LWenke onpeaendeTtcsa no popmyne

M

Ty = £-L1103, (2.4.5.1)
Wp

roe My — HOMWHanbHbIN NepeMeHHbIN KPYTALWMA MOMeHT, H/M, onpegensiembln no goopmyrne

1
MT = iE(MTmax - MTmin);_l

rAe My maxo M7 min — NPEAENbHbIE BENMUYMHBbI  KPYTALLEro MOMEHTa C Y4YeTOM €ero cpegHen
BennYuHbl, H-Mm;
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Wp  — MNONSAPHBIN MOMEHT COMPOTVMBMAEHWSA MNMAOLWAAM MOMEePeYHOro CeYeHWs LWaTyHHON unn
paMoBOIi LUENKU, MM, onpeaensieMoii No hopMynam:

m (D*-Dgy).
WP:E( D )’

7 ( D&- Di).
Wp = —(——=25);
16\ Dg

D,Dgy W Dgg — cM. 2.4.6.
2.4.5.2 Pac4yeT nepeMeHHbIX HaNpsSXKeHU KpyHeHUs B rantensx.
lMepemeHHOe HanpsbkeHue kKpyydyeHust t5, MMa, B rantenu wWaTyHHOW LUENKK
onpegengaeTtca no popmyne

Ty = T(arty), (2.4.5.2-1)

roe ar —  KO3(PMULMEHT KOHUEHTPAUUU HaMnpsHKEHUA KpyyeHus B ranTenu LaTyHHOW LUenKu
(onpenenexve BenMUnHbI — cM. 2.4.6).

lMepemeHHOe HanpskeHue KpyveHus 1., Mla, B ranTenv paMmoBou LLENKU onpeaenseTcs
no doopmyne

7¢ = £(BrTa), (2.4.5.2-2)

roe Br —  KO3(PMULMEHT KOHLEHTpauuu HanpshkeHWn KpyyeHus B ranTenyd pamMOBON  LUEWKW
(onpepeneHue BenuymHbl — cM. 2.4.6).

2.4.5.3 PacyeT nepeMeHHbIX Hanps>KeHUN KpyYeHNs Ha Kpato MacnsiHoro oTBepcTus.
NepemeHHOe HanpsbkeHue KpyyeHus oro, Mlla, Ha kpawo MacnsHoro oTBepCTUs
onpegenseTtca no popmyne

oro = *(Yrn), (2.4.5.3)

roe Yr —  KO3(ULMEHT KOHLEHTPALMN HaNPSHXKEHUA KPYYEHMS Ha Kpakw MacrsiHoro oTBepcTus
(onpepeneHue Benu4ymHbl — cM. 2.4.6).

2.4.6 PacuyeT k03achhbULMEHTOB KOHLEHTPaLMM HanpPsiXKeHUN.

2.4.6.1 Ecnn HeBO3MOXHO NONyYnTb KOIGPUUMEHTLI KOHLEHTPALUU HanpspKeHun
9KCMEpPUMEHTAaNbHO, WX 3Ha4yeHus MOryT ObITb MNOMAyYeHbl MNpyv  nomMowm  chopmyn
cornacHo 2.4.6.2, 2.4.6.3 n 2.4.6.4, npyMeHAeMbIX TOSMbKO K rantendam v Kpasm MacnaHbIX
OTBEPCTUI LLeNbHOKOBAHbIX KONIeHYaTbIX BarioB M ranTensiM WaTyHHbIX LWeeK NonyCcoCTaBHbIX
Baros.
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Puc.2.4.6.1-1

Pasmepbl kpuBoLLmMna, Heobxoammble AN pacyeta KO3 MULIMEHTOB KOHLEHTPALMIN HanpsXKeHi:
D — gnameTp LWaTyHHON LWeWKn, MM; Dgy — AMaMeTp OTBEPCTUS B LUATYHHOW LLeWke, MM; Ry — paguyc rantenu
LIaTYHHOW WeWKn, MM; Ty — NOAHYTPEHUE ranTeny WaTyHHOM WenKkn, MM; D; — AnameTp pamoBON LLUENKU, MM;
DBG — guamMeTp OTBEPCTUS B paMOBOW LUelike, MM; D, — AMameTp MacisiHoro OTBEPCTUS B LUATYHHOW LUEViKe,
MM; Rc — paguyc ranteny pamoBou Wenkn, MM; T; — NOAHYTPEHWe ranTenn paMoBOu LUENKN, MM;
E — paccTosiHne mexgy ocamu Lieek, MM; S — nepekpbiTue week, Mm; S = (D-Dg)/2-E; W, B — TONWMHa 1
LUMPUHA LLEKN, MM

Bce pasmepbl kprBowMna, Heobxoanmble anga pacyeTa KoaPUUMEHTOB KOHLEHTPAL MK
HanpspKeHUn, npmBeaeHsl Ha puc. 2.4.6.1-1 n 2.4.6.1-2.

[nsa pacyeTta KO3ODULMEHTOB KOHLIEHTPALMN HANPsPKEHWA AN ranTenen wWwaTyHHbIX U
paMOBbIX LUEEK U ONs Kpask MacrsiHOro OTBEPCTUS LWATYHHbIX LWeek credyeT MpUMEHATb
npvBegeHHbIe HUXKe COOTHOLLEHWS:

s=S/Dnpns <0,5;

w=W/Dnpn0,2<w<08uTy <Ry;

wW=MW,q/Dnpn 0,2 <w <08uTy > Ry;

b=B/Dnpnl1<b<22;

dg = Dgg/Dnpn 0 < d; <0,8;

dH = DBH/D an 0 < dH < 0,8,

do=Dy/Dnpn0<dy, <0,2;

tH = TH/D; tG = TG/D,

AN rantenen WwaTtyHHbIX week r = Ry /D npn 0,03 < r < 0,13;

Ons rantenen pamosbIX wWeek r = R; /D npn 0,03 < r < 0,13.

KoahdpumumeHT f;, NO3BONAIOWNA YYUTbLIBATbL BIIMAHUE MOAHYTPEHUS B rantensax, npu
3HaveHusX f; < 1 He npumenseTcs (fy = 1).

KoadbduumeHtsl f (s,w) n f (r,s) Npu OTHOCUTESNILHOM MNepeKkpbITUM Wweek s <-0,5
onpeaensTcs NyTeM NoAcTaHOBKU 3HayeHns s =-0,5.
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Pasmepbl kpuBoLLMna koneH4yaToro Bana 6e3 nepekpbiTus Lweek, Heobxoaumble AN pacyeta KO3 UUNEHTOB
KOHLEHTpaummn Hanpsbkennn npu Ty > Ry:
Wieq — PacyeTHas TonwuHa wekn, Mm; Wy.q = W-Ty + Ry.

AnbTepHaTUBHbIN MeToA pacdeTa KOIPPUUMEHTOB KOHLEHTPaUMU HarnpshkeHun c
NCNoONb30BaHMEM MeTOAa KOHEYHbIX 3fIeMEeHTOB JormkeH OblTb cornacoBaH ¢ Pernctpom
(cm. npunoxenus Il n VI k pasg. 2).

2.4.6.2 [anTenb WAaTYHHOW LWEWKN (CM. NpuroxeHue | K pasg. 2).

KoadbmumeHT KoHLeHTpaumnm HanpsXXeHun narnba ag onpegenseTca no gopmyne

ag = 2,6914 f(s,w) f(w) f(b) f(r) f(de) f (dp) ft, (2.4.6.2-1)

roe f(s,w) = - 4,1883 + 29,2004w - 77,5925w? + 91,9454w3 - 40,0416w* + (1 - 5)

(9,5440 - 58,3480w + 159,3415w? - 192,5846w?> + 85,2916w*) + (1 - 5)?(- 3,8399 +
+25,0444w - 70,5571w? + 87,0328w3 - 39,1832w*);

fw) = 2,1790w°7171;

f(b) = 0,6840 - 0,0077b + 0,1473b%;

f@) = 0,2081r-05231),

f(dg) = 0,9993 + 0,27d; - 1,0211d2 + 0,5306d3;

f(dy) = 09978 + 0,3145d,, - 1,5241d% + 2,4147d3;

f, =1+ (ty +t)(1,8 + 3,25).

KoadhdpMUMEHT KOHLIEHTPaLMM HANPSKEHUS! KPYYEHUsI onpeaensieTcs no hopmyrne

ar = 0,8f(r,s) f(b) fw), (2.4.6.2-2)

roe f(r,s) = r(—0.322+0,1o15(1_s));
£(b) = 7,8955 - 10,654b + 5,3482b2 - 0,857b%;
F(w) = w0145,

2.4.6.3 [anTenb pamoBOW LLENKN (CM. NpunoxeHue | kK pasg. 2).
KoadhumumeHT KoHLeHTpauun HanpshxeHun narnba Bz onpegenserca no popmyrne

Be = 2,7146f5(s,w) fe(W)fp(b) fz(r) fz(de) fe(dr)ft, (2.4.6.3-1)

rae  fz(s,w) =-1,7625+2,9821w - 1,5276w? + (1 - 5)(5,1169 - 5,8089w + 3,1391w?) +
+(1 - 5)2(=2,1567 + 2,3297w - 1,2952w?);
fo(w) = 2,2422w07548;
fa(b) = 0,5616 +0,1197b + 0,1176b?;
fz(r) = 0,1908705568);
fz(dg) = 1,0012 - 0,6441d; + 1,2265d¢;
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fo(dy) = 1,0012 - 0,1903dy, + 0,0073d2:
ft =1+ (tH + tG)(1,8 + 3,25).

KoahpmumMeHT KoHLEHTpaumMy HanpshkeHnii cpesa B, onpeaenseTcsa no opmyne

Bo = 3,0128f, () fo(W)fo(B) fo(r)fo(du)fi (2.4.6.3-2)
roe fo(s) = 0,4368 +2,1630(1 - s)-1,5212(1 - 5)?;

fow) = w/(0,0637 + 0,9369w);

fo(b) =-0,5+ b;

fo(r) = 0,53317(~02038);

fo(dy) = 09937 - 1,1949d,, + 1,7373d%;
ft =1+ (tH + tc)(1,8 + 3,25).

KoadhhrUMEHT KOHLEHTPAUUKM HAaNPsXKeHU KpydeHns B cocTaBnsaeT:

Br = ar, (2.4.6.3-3)
ecnu guameTpbl U paguycbl rantenen WaTyHHON U paMOBOW LUEVKM OOQUHAKOBbI U

Br = 0,8f(r,s) f(b) f(w), (2.4.6.3-4)

ecnu guameTpbl U/vnu paguycbl WaTYHHON 1 paMOBOW LLEEK pasHble,

roe f(r,s); f(b); f(w) onpegenstoTcs no dopmyne (2.4.6.2-2);
r B JAHHOM Criyyae SIBMsieTCcs OTHOLWIEHNEM paguyca rantens pamoBON LUEVKU K ee AuameTpy,
T = RG/DG'

2.4.6.4 Kpan macnsaHoro otBepcTua (CM. npunoxexwue Il Kk pasa. 2).
KoadhumumeHT KoHLeHTpaunm HanpsxxeHnn uarnba yp onpegensietca no popmyrne

¥s = 3-5,88d, + 34,6d3. (2.4.6.4-1)

KoahumuUMEHT KOHLEHTpaLMK HanNpskeHns KpydeHns y onpegenseTcd no opmyne

Yr = 4-6d, + 30d3. (2.4.6.4-2)

2.4.7 JononHuTtenbHble U3rnbarLme HanpsKeHus.

B gononHeHne K nepeMeHHbIM HanpskeHnsm m3rnba B rantensx (cm. 2.4.4.3) cnegyet
yunTbiBaTb u3rnbarowme HanpsbkeHus, BO3HMKawLWMe BCNeacTBUE PaCUEHTPOBKN U
Aedopmaumm pambl, a Takke NPoAOoNbHbLIX U NONepeYHbIX korebaHun Bana nyteMm BBeeHUs

Oqdd, PVIBeAEHHOro B Tabn. 2.4.7.

Tabnunua 2.4.7

[suraTens Ogad, MMNa
KpenukondHbin +30
TpoHKoBbIN 10

[na kpenukondHbIX asuratenen gononHutenoHoe HanpsbkeHue (30 MIa) sknovaet
HanpsbkeHne OT NpodonbHbIX Konebanu (20 MIMla) v HanpsbkeHue OT pacLEeHTPOBKU U
aedopmaumm pambl (10 Mla).

Ecnu pesynbTaTbl BblYMCNEHUS OCEBbLIX KONebGaHUM NOSIHOM AMHAMUYECKOW CUCTEMBbI
(oBuratenb — pegykTop — BanonpoBog — BMHT) HEAOCTYMHbI, PEKOMEHAYETCS UCMONb30BaTb
3HavyeHne 20 Mrlla. Korga pesynbTaTtbl BblMMCMEHMS MPOAOSIbHLIX KornebaHui MNomHOM
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OWHaMMYeCcKon CUCTEMbI JOCTYMNHbI, MOXXHO MCMOMNb30BaTb pacyeTHbIe AaHHbIE BMECTO 3TOro
3HaYeHus.

248 PacuyeT 3KBUBaNEeHTHOro NnepeMeHHOro HarnpsiKkeHus.

OKBMBANEHTHOE MEPEMEHHOE HAaMpsbKEHWE B ranTenu LWaTyHHOW Wenkn oyy, MMa,
onpegenseTtcs no oopmyne

Oyy = i\/(O-BH + Gadd)z + 37.'1%1 y (248'1)

B ranTenv pamoBOK LWenkn gy, MlNa, onpegensetca no gopmyne

Oy = i\/(O-BG + O-add)z + 3TC2; , (248'2)

ANS Kpas MacnsHoro oTBepcTus oy, MIMa, onpegenserca no popmyne

Oyo = i%O'BO [1 + 2\/1 + ZJZS(UTO/UBO)Z]' (248'3)

Opyrne napametpbl — cM. 2.4.4.3, 2.4.4.4,2.4.5.2n 2.4.7.

2.4.9 PacuyeT npeaena BbIHOCIIMBOCTM!.

B cnyyae oTcyTCTBMA [AaHHbIX NO npegerny BbIHOCIMBOCTU KOMEH4YaTbiX Baros,
NOSTYYEHHbIX 3JKCMEPUMEHTaNbHbIM MyTeM, 3TWU BeNWYUHbl Opwy, Opwe W Opwo, MIa,
onpegenaTca no hopmynam: Ans WwaTyHHOM LWenkn B rantenmu

opwi = K(0,42Ry, +39,3)(0,264 + 1,073D702 4 15 8m | 196 |1y (2.4.9-1)
4900 Rm | Ry

019 paMOBOW LLENKN

S ) (2.4.9-2)

oowe = K(0,42Ry, +39,3)(0,264 + 1,073D72 + ——— R | Rg

ON4 WaTyHHON LLUENKN Ha Kpak MacnisHOro oTBepCTus

Etm 22 12) (2.4.9-3)

Gpwo = K(042Ry, +39,3)(0,264 +1,073D70% + Zm 4 22 |

roe K KO3(P(PULMEHT, YyuUTbIBAOLWMA CMOCOO M3rOTOBMEHMS  KOMEH4YaTbiX BanoB, He

noaBeprarwLwmnxcsi NoBepxHOCTHON 06paboTke, paBHbIN:

1,05 — [nsa KoneHyaTbiX BaroB, NMOMyYEHHbIX NYyTEM HEMPEPbLIBHOW KOBKW BOOMb HanpaBreHusi
BOITOKOH U ropsiyet BbINPECCOBKW, NMPUMEHSIETCA TOMbKO K YCTanoCTHOW MPOYHOCTU B

rantenu,;

1,0 — [Ns KONeH4YaTbIX BanoB, MNOJTyYeHHbIX MyTeM CBOOOAHOM KOBKWU CTanu;
0,93 — p[gng KoneH4yaTbiX BaroB U3 NNTOW cTanu;

1,3 — [ang koneHyaTtbiX BarioB, NOABEPratoLLMXCS MOBEPXHOCTHOM 06paboTke;
R, — BpPEeMEHHOEe CONpPOTMBIEHNE MaTepmana koneH4aTeix Banos, MlMa.

Mpoune napameTpbl npuBedeHbl B 2.4.6.1 OpgHako criegyeT MMeTb B BuAy, YTO ANs
pacyeToB He crieayeT Ry, R; v Dy /2 NPUHUMATbL MEHbLUE 2 MM.

Mpy HanuMuuu pesynbTaToB UCMbLITAHUW Ha YCTaNOCTHYIO MPOYHOCTb MOMHOPa3MepPHbIX
KPMBOLLMMNOB WNW KONEeH4YaTbiXx BaroB, MOABEPraBLUMXCA MNOBEPXHOCTHOM o0bpaboTke,
KoadhpuumeHT K NpvHMMaeTcs Ha OCHOBE 3TUX UCMbITaHUM (CM. npunoxenus IV un V K

pasa. 2).
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SKcnepuMeHTarnbHble 3Ha4YeHUs npegesia BbIHOCIMBOCTHU, NOSTYYEHHbIE NPU YCTaNOCTHbIX
UCNbITaHUAX, AOMKHblI OblTb cornacoBaHbl ¢ Permctpom. [pu aTOM 3HaveHus npegena
BbIHOCIIMBOCTM, MOMYyYEHHbIE NPU UCMNbITAHUSAX, OOMKHbI cocTaBnATb He MeHee 80 %
cpegHero 3HavyeHus.

2.4.10 Pacuet ropsiuer nocagku NosfyCoCTaBHbIX KOJfIeH4YaTbIX Banos.

2.4.10.1 Bce pasmepbl KpUBOLLMMNOB, HEOOXOOUMbIE ANS pacyeTa ropsiien nocagku,
npuseeHsl Ha puc. 2.4.10.1.

Pagunyc nepexoga OT WeNKN K AnameTpy nocagkum AormkeH bbiTb He MeHee 6onbLuero 13
OBYX 3HAYEHWUI:

R; = 0,015D; u R; = 0,5(Ds - Dg).

dakTnyeckaa BenuuMHa HaTdara ropsiyen nocagku Zpyin W Zpmax OOIMKHA HAXOOUTLCS B
npegenax, onpegensiembix cornacHo 2.4.10.2 — 2.4.10.4.

Heobxoanmoe MMHMMaNbHOE 3HA4YeHME HaTAra onpenensieTca Ha OCHoBaHMM GonbLuen
M3 BESIMYNMH, onpegensembix cornacHo 2.4.10.2 n 2.4.10.3.

Ds

miR

-
=

Puc. 2.4.10.1
KpvBoLuMn NonycocTaBHOrO KONeH4YaToro Bana:
Ds; — onameTp nocagku, Mm; L — AnvHa nocagku, Mm;
D, — pa3Mep, paBHbI HArpy)>XEHHOMY AUaMeTPY LLEKM UM ABOMHOMY MUHUMANIbHOMY PAcCTOSHUIO X MeXay
OCEBOW NVHUEN LLUENKN N KOHTYPOM LLEKM B 3aBUCUMOCTU OT TOrO, YTO MEHbLLE, MM;
y — pPacCTOoAHNE MeXay COCeAHNMMU CMEXHBIMU MOBEPXHOCTAMM PAMOBbLIX U LWATYHHbIX LWEEK, MM,
y = 0,05D;. MNpu y meHbLue 0,1D, crnegyeT yuuTbiBaTh BAUSHUE HAMNPSDKEHWS, BO3HUKAIOLLLErO Npy Nocagke Ha
npeaen BbIHOCIMBOCTW B panioHe ranTtenu waTyHHOM wenkn. Npoyne napameTpbl — cMm. 2.4.6.1

2.4.10.2 PacyeT MWHUManNbHOrO HaTtdara Z,;, NpPOM3BOAUTCSA [Ana KofeHa C
MaKCUMarbHbIM KPYTALWMM MOMEHTOM My, (cM._2.4.5.1) no cbopmyne

4103 SgMrp 1-Q%0Q3
Znin = max , 2.4.10.2
mimn muEymDsLs  (1-Q3)(1- Q%) ( )
roe Zin — MWHUManbHbIA HATAr, MM;
Sr —  Ko3adhdMUMEHT 3anaca OT npockarnb3blBaHWs, MPUHUMaEMbI He MeHee 2;
u — Ko3apduuUMeHT cTaTnyeckoro TpeHus, pasHbin 0,20 ansa Lg/Ds = 0,40;
Ey — mMogynb ynpyroctu, MMa;Q, = Dg/D,, Qs = Dgg/Ds,
4000Sg M.
Mpw 3TOM Dg; < D [1-———=—max,
unDgLsRey

roe Rey — MUHUManbHLIA Npefen TekyvyecTn MaTepuana LaTyHHOW LUEenKu
KoneH4yartoro Bana, MMa.
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2.4.10.3 B pononHeHuve k 2.4.10.2 onpegensetcd MUHUMAIIbHbIN HATAr Z;,, MM, NO
cnepylowen opmyne:

Zpin = R.Ds/En, (2.4.10.3)
roe Re —  MMHUManbHbIN npenen Teky4ectun matepuana wekm KoneH4aToro sana, MMa.

2.4.10.4 MakcmumanbHO JONYCTUMbBIN HATAT Z ., MM, ONpeaensieTcs no popmyne:

ReDs | 08Ds

Z < .
max = g 1000

(2.4.10.4)

2411 KoaddpuumeHT 3anaca.

Pa3smepbl koneH4yaToro Bana sABAATCA AOCTATOYHbIMKU, ecrnv KoadduuMeHTbl 3anaca
(oTHOWeHWe npegena BbIHOCAMBOCTU K 3KBMBANIEHTHOMY NEPEMEHHOMY HaMpsPKEHWUI0) Ans
rantenen Kak waTyHHOW, Tak N pamMOBOWM LLUENKW, a Takke ASs Kpad MacnsaHoro OTBepcTus
LIATYHHOW LUENKM YOOBNETBOPAIOT YCINOBUSIM:

Qu = opwn/0oyn = 1,15;
Q¢ = dpwe/ove = 1,155

Qo = dpwo/0vo = 1,15.

24.12 Pasmepbl nepexoaHbix rantenem OT WeWkn K LWeke OOMKHbl ObiTb He
meHee 0,05D.

Mpn Hanuuumn cnaHueB paguycbl rantenen ot naHua K weke AOMKHbl ObiTb He
meHee 0,08D.

2.4.13 Bbixogbl MacnsHbIX KaHanoB OOIMKHblI OblTb 3akpyrneHbl paguycom He
meHee 0,25 guameTpa kaHana (0TBepCTUs) 1 TWwaTenNbHO 3awwnmdoBaHbl.

2.4.14 B cocTaBHbIX 1 MNOMYCOCTaBHbIX Banax NpMMEHeHNe LUNOHOK Unn WTndToB B
COEUHEHUN LEeKNn N LWenKn He JonyckaeTcd. Ha Hapy>XHOW CTOpOHe coefMHEHUN LieK C
LeKaMm OOIMKHbI OblTb HAHECEHBI KOHTPOSbHBLIE PUCKU.

2.4.15 Mpy BCTpOEHHOM B pamy ABUratenst ynopHoOM NoALUNHUKE guameTp YNopHOro
Barna B paioHe NoALlUnnHNKa A0MKeH ObiTb HE MeHee aAnameTpa paMOBOM LUENKN KONEHYaToro
Barna, HO He MeHee AuameTpa Barna, onpegendemoro no 5.2.2 yactn VII «MexaHn4eckue
YCTaHOBKNY.
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2.5 MNPOAYBKA N HAOQOYB

2.5.1 [MmaBHbI  OBUraTenb [OOIDKEH COXPaHATb  BO3MOXHOCTb  paboTbl U
MaHEBPMPOBaHMSA MNpU BbIXOAE MX CTPOS OAHOro wunu Bcex TypbOoHarHeTatenem Ha
3KCNyaTaumoHHbIX pexxumMax, gornyckaembiX 3aBo4OM- U3rotosuTtenem gsuratens (cm. 2.1.7
yacTtun VII «kMexaHn4eckne ycTaHOBKNY).

25.2 [na rnaeHbiX ABUratenen, y KoOTopbiX Mpu Nyckax M paboTe B guanasoHe
HU3KMX Harpy3ok TypboHarHeTaTenun He obecneymBaloT JOCTATOMHOrO BO34YyXOCHaGXeHus,
AOoKHa ObITb nNpedycMoOTpeHa BCrnomoratenbHas cucTema Haggysa, COCTosWas, Kak
npasumo, N3 AByX BO34yXO4YyBOK U MNO3BOMSAOLWASA BbIBECTU ABUraTesnlb Ha pexumsl paboTsbl,
npu KoTopbiX TypboHarHeTaTenu obecnedmBaloT HeobGxoauMmbii Hagays. [pu Bbixoge u3
CTPOSi OOHOW BO34YXO4YyBKM BCMNOMOraTenlbHOM CMCTEMbl HaggyBa, OcTaBllasica B paboTe
AormKkHa obecneuntb ee (PYHKLMOHNPOBaHUE.

2.5.3 Mpn oxnaxaeHun HagayBOYHOrO BO3Ayxa B NMPOOYBOYHbIX pecuBepax nocne
Ka)kgoro oxrnagurens Bosayxa OOSMKHbl ObiTb NpenyCcMOTpeHbl TEPMOMETPbI U YyCTPONCTBA
ANA cnycka KoHAeHcaTa.

254 PecuBepbl  npogyBOYHOrO  BO3gyxa  OOMKHbl  OblTb  0OOpyOOBaHbI
npegoxpaHnTenbHbIMKA  KnanaHamu, OTPEryfiMpoBaHHbIMU Ha [aBneHue, npesblatouiee
AaBreHne NpoayBOYHOro Bosayxa He 6onee, yem Ha 50 %.

Mnowanb nNpPoOXogHOrO CeYeHWs NpeaoXpPaHUTENbHbIX KanaHoB AOSMKHA OblTb He
meHee 30 cM? Ha KaxObli Kybudyeckuii MeTp obGbema pecvBepa, BKMoYas oGbem
NogNOPLUHEBLIX NOMOCTEN Y KPEMLIKONMHLIX ABUraTenen ¢ guadparmon, ecnuv nocrnegHne He
NCNONb3YITCH B KAYeCTBE NPOOYBOYHbIX HACOCOB.

255 [orxeH 6bITb NPeayCMOTPEH CMYCK CKannMBaoLLMXCA OCTAaTKOB U3 BO3AYLLHbIX
pecrBepoB U NOSMNOPLUHEBLIX MOMOCTEN ABUraTeENen.

2.5.6 BosgyxoBcacbiBatowme naTpyOku aBuratenen m npoayBOYHO-HaAAYyBOYHbLIX
arperatoB J0JKHbl OblTb CHabXeHbl NpeAoXpaHUTENbHLIMU CETKaMW.

2.5.7 HacTtoawmin nyHKT cogepXut TpeboBaHusa K KOHCTpyKUumMn TypboHarHeTatenemn
OBC. TpeboBaHns no meToguke TUMOBbIX WCMNbITAHUA W OCBUOETENbCTBOBAHUIO
TypboHarHeTaTenenm — cm. npunoxeHue 9 «llopsgok ocBMOETENbLCTBOBAHUS, UCMbLITAHUS,
opobpeHuna TypboHarHeTaTenem n nx KomnoHoskn ¢ [IBC» k pasa. 5 «MexaHuambl» yactu IV
«TexHnyeckoe HabnogeHne 3a WU3roToBneHnem wusgenun» [paBun  TEXHUYECKOro
HabnogeHns 3a NOCTPOMKOWN CYyAOB U N3rOTOBIEHMEM MaTepuarnoB v N3genuii Ansa Cynos.

2.5.7.1 TypboHarHeTaTtenu [OMKHbI ObiTb 0gobpeHHoro Tuna (¢ yyetom 2.5.7).
Tunosoe opobpeHne TypboHarHeTaTena MOXeT ObiTb BbINOSIHEHO KakK OTAEMbHO, Tak U B
coctaBe [IBC. TpeboBaHusa 2.5.6 coctaBneHbl ona razotypboHarHeTatenen, Ho B obLweM
BMAE MOTyT NPUMEHATBLCA TakxKe ANS HarHeTaTenen ¢ NnpuBo4OM OT ABUraTens.

2.5.7.2 TypboHarHeTaTenn AOMMKHbI COXpaHATb pPaboTocnocoBHOCTbL B YCMOBUSX
aKkcnnyataumm, ykasaHHblx B 2.3 4actm VIl «MexaHnyeckme yctaHoBku» U 2.2.7 dactu IX
«MexaHn3mbl». CpokK aKkcnnyaTauum COCTaBHbIX YacTerd M aBapuUNHOE 3HaYeHWe 4acToTbl
BpalleHna TypboHarHeTatens AOMMKHbI ObITb paccyuTaHbl Npu TemnepaType BO3dyxa Ha
Bxoae 45 °C.

2.5.7.3 Ha Bxopge Bo3ayxa B TypboHarHeTarternb AOMMKeH OblTb YCTaHOBNEH OUNBTP.

2.5.7.4 TpeboBaHus onpefenawTcs pa3MepHOCTbIO TypboHarHeTaTens.
MapameTpom, onpegensiowmMm pPasMepHOCTb, SBNAETCA MakcuManbHasi AnuTenbHas
MOLLHOCTb ABuratens rpynnbl UUIMHAPOB, ob6CnyKuBaembiX AaHHbIM TypboHarHeTaTenem
(Hanpumep, ana V-o6pasHbix ABC ¢ ogHum TypGoHarHeTaTenem Ans Kaxaow rpynnbl
LMAMHOPOB MO Of4HY CTOPOHY ABuratensi, pasmMepHoCcTb TypboHarHeTaTens onpegensiercs
nonosuHon nonHon mowHocTn [BC).

2.5.7.5 TypboHarHeTaTenu nogpasgensawnTca Ha Tpu KaTeropum B 3aBUCUMMOCTU
OT MOLLHOCTM OBCNy>XMBaeMOW rpynnbl LMAVHAPOB:

Kateropus A: < 1000 kBrT;

Kateropusa B: > 1000 kBTt n < 2500 kBT;
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KaTeropusa C: > 2500 kBT.

2.5.7.6 [lpegcraBnsiemas 4OKyMeEHTaLUMS:

A KaTeropus A:

Mo 3anpocy Peructpa:

NPOTOKON UCMbITAHUA Ha repPMEeTUYHOCTb;

YepTexu obLLUMX BMOOB C NONepeyHbIMU pa3pesamu, C ykadaHMeM OCHOBHbIX pasMepoB 1
cneundmrkaumen coctTaBHbIX YacTewn;

nporpammMa UcrbiTaHWN.

.2 Karteropna Bu C:

YyepTexum obLLMX BMOOB C NONEpPEYHbIMU pa3pesamu, C yKadaHNEM OCHOBHbIX pa3MepoB 1
crneundukaumen maTtepuanoB COCTaBHbIX YacTen Koprnyca Ana OUEHKM yaepXaHus
bparMeHTOB AUcKa rnpu NosioMKe;

AOKYMEHTaUmMsa Nno OLeHKe MPOYHOCTU Npu NofioMke Aucka TypboHarHeTtatens (cm. 3.2
NpUNoXeHus 9 «lMopsgok ocBMOETENBCTBOBAHMS, UCnbITaHUs, opnobpeHus
TypboHarHeTaTenem un wux komnoHoBkn ¢ [OBC» k pasg. 5 «MexaHuambl» uvactm IV
«TexHnyeckoe HabnogeHne 3a uM3roToBrneHnem usgenun» [NpaBun  TEXHUYECKOrO
HabnoaeHnst 3a NOCTPOMKOWN CYAOB U M3rOTOBIIEHMEM MaTepuanos 1 U3genuin ons cyaos);

3KCnnyaTauMOHHbIE Y OrpaHNYnTENbHbIE AaHHbIE, TakMe Kak:

MaKkcMmMmaribHO JOMyCTUMas SKCMyaTauMoHHas YactoTa BpalleHusi (06/MyH);

3Ha4yeHMe 4acToTbl BpaleHus npu cpabaTbiBaHUM aBapUNUHOW CUrHanu3auum no
MaKCUMarbHOMY YPOBHIO;

npeAaenbHO-A0NYCTUMbIA YPOBEHb TeMNepaTypbl BbIXNOMHbLIX ra3oB nepeq TypouHowm;

3HavyeHMe TemnepaTypbl BbIXMOMHbIX ra30B neped TypbuHou npu cpabaTbiBaHWUU
aBapWIHON CUrHanNM3aumm no MakcumasnbHOMY YPOBHIO;

MUHUMarbHOE 3Ha4YeHne JaBneHUs CMa3oyHOro Macna Ha BXoae;

3HavyeHMe [aBfeHMs CMa3o4yHOro Macna Ha Bxode npu cpabaTtbiBaHUM aBapuUNHOMN
curHanu3auum no MMHMMarnbHOMY YPOBHIO;

MakcumarnbHO AOMYyCTUMOE 3Ha4YeHMe TemnepaTypbl CMa304YHOro Macna Ha BbIXOAe;

MakcumanbHOe 3HayeHve TemnepaTypbl CMa3o4HOro Macna Ha Bbixoge [Ans
cpabaTbiBaHNSA aBapUNHOM CUrHanM3auum no MakCMManbHOMY YPOBHIO;

MakcMmMmarbHO AOMNyCTUMbIE 3HAYeHNs YpoBHEN BUbpaLmm, Kak coO6CTBEHHOMN BUBpaLmu,
BO3Oyxgaemon camum TypboHarHeTatenem, Tak U1 HaBeAeHHOW (aBapUNHbLIN YPOBEHb MOXET
coBnagatb C AOMYCTMMbIM 3HadYeHMeM, HO He JorpkeH gocturatbes npy 110 % Harpysku
Asuratens unu npu Kakom-nnbo Apyron ofobpeHHOW KpaTKOBPEMEHHOW neperpyske 3a
npeaenamun 110 % Harpyskn);

cXema 1 yCTPOWCTBO CUCTEMbI CMa3KkKM (BCe BapmaHTbl A8 A4aHHOro Tuna);

NPOTOKON TUMOBbLIX UCMbITAHUI;

nporpaMmma mcnbiTaHWUN.

.3 Kareropusa C:

yepTexu geTanen Kopryca M BpalaloLMXCA YacTen, BKYas AeTanu KpenneHus
nonaTok,;

crneundukauma MaTepmnanoB BCEX BbIlLE NEpevmCcrieHHbIX geTanen (XMM1U4eckum coctaB
N MexaHu4eckne CBONCTBA;

CBapHble geTanun 1 TEXHONOrs NpoLecca CBapku Bbllle NEPEYNCIIEHHbIX AeTanen, ecnm
NPUMEHNMO;

AOKYMEHTaUMIO C JaHHbIMM MO 6e30nacHOMY 3Ha4YeHUI0 nepeaBaeMoro MOMeEHTa npu
nocagke ¢ HaTarom gucka Ha Ban (cm. 3.3 npunoxeHuns 9 «lMopsiaok ocBnaeTeNnLCTBOBAHWS,
ucnbiTaHusa, opobpeHus TypboHarHeTatenem un ux KomnoHoskn ¢ [OABC» k pasg. S
«MexaHuambl» yactu IV «TexHudeckoe HabnogeHne 3a M3roToBneHnem usgenuny Mpasun
TEeXHMYECKOro HabnaeHNsa 3a NOCTPONKOW Cy40B U U3rOTOBEHMEM MaTeEpPManoB U U3genun
ans cynos)?

1 ins nByx paamepHocTeit MoaensbHoro psiaa TypGoHarHeTaTeneit .-
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CcBefleHNs O pecypce, C y4eTOM TeKyvyeCTu maTepmana, HU3KO LMKIIMYHOW U BbICOKO
LUMUKINYHOWN MPOYHOCTY;

PYKOBOACTBO MO OGCNY>XMBAHMIO U KcnnyaTaumnt.

2.5.7.7 TlpumeHutenoHo Kk TypboHarHeTatensm Kateropum C B Tex cnyyasx, korga
ANCK YCTaHOBIEH Ha Ban Nocagkon C HAaTAroM, pacyeTbl AOMKHbI NOATBEPXAATb HAAEXHYIO
nepeaavy KpyTsLLero MOMeHTa Npu BCEX COOTBETCTBYHOLLUX SKCMyaTaUMOHHbIX NOKasaTensax
paboTbl TakMX KaKk MakcMMmarnbHas YyactoTa BpalleHUs, MakCMManbHbIA KPYTALLUA MOMEHT 1
MaKkcumarbHbIM TeMnepaTypHbI rPagueHT B COMETaHUU C MUHUMArbHbIM 3Ha4YeHMeM HaTsra.

2.5.7.8 TypboHarHeTaTenn AOOMKHbI YOOBMETBOPSATb  CrEOYHOLWMM  KPUTEPUAM
NpPOYHOCTH (C y4eTom TpebosaHun 5.3.2):

.1 TypboHarHeTaTenn AOMKHbI 06nagaTb AOCTATOMHOM MNPOYHOCTBID B Criyyae
MOSIOMKM poTOpa T.€. HXN OOWH 3NEeMEHT He AOMMKEeH NoBpeauTb BHYTPEHHIOW YacTb Koprnyca
NN KOMNPECCOPHYIO YacTb TypboHarHeTatensa. [Ana 6onee kayeCTBEHHOr0 pacCMOTPEHUS
OOKYMeHTaumm (McnbiTaHus/pacdeTbl) npeanonaraetcs, 4YTo Auckn TypboHarHeTaTens
noaBeprarTcs paspyLleHnto Npu caMoM HebnaronpusiTHOM M3 BO3MOXHbIX BAPUaHTOB;

.2 pna Karteropun B n C, KpuTepuih MPOYHOCTM NPU MOJSIOMKE OOIMKEH ObiTb
NoATBEPXKAEH MCNbITaHMAMKU. BbinonHeHne paHHoro TtpeboBaHWsi HA OCHOBE WCMbITAHWU
ogHOro  TypOOKOMMPECCOPHOro  arperata  pacrnpoCcTpaHseTcas  Ha  BeCb  psfd
TypboHarHeTatenen. WcnbiTaHma ycTaHOBKM C 6Gonbwmm 0O6beMOM MpeanoYTUTENbHbI
MOCKOMbKYy cuuTaloTcs Oonee nokasaTesflbHbIMW MO CPaBHEHWUIO C OCTalNbHbIMM MeHee
o6beMHbIMK ycTaHOBKaMu 13 obuiero psaa TypboHarHeTatenen. B niobom cnyyae gaHHbIn
KpUTepnn  JosmkeH OblTb  OOKYMEHTanbHO NoATBEPXOEH (Hanpumep, pacyvetami),
CBUOETENbCTBYS O TOM, YTO pe3ynbTaTbl UCMbITYEMON YCTAHOBKM PacnpoOCTPaHATCA U Ha
BeCb psg TypboHarHeTaTenen.

2.5.7.9 B pononHeHue k TpebGoBanuam 2.12.1 cuctema 3awuTbl, CUrHanmMsaumm u
KoHTpons TypboHarHeTatenenm Kateropum B un C pomkHa otBeyaTb TpeboBaHUAM,
npvBeaeHHbIM B Tabs. 2.5.7.9. NokasaHusa npnbopoB MOryT ObiTb BbIBEAEHbLI HA MECTHbIV UK
ANCTaHUMOHHbBIN NyNbTbl yNpaBrieHns.

Tabnuuya 2.5.7.9

KoHTpOnMpyeMbie Kateropus TypboHarHetatenew
Ne napameTpb B C MpumeyaHus
CurHan | MNokasanusa | Curian | lNMokasaHus
1 | YacToTa BpalweHus Bbicokas?! x1 Bbicokasat x1
2 | Temnepatypa BbIXIOMHbIX Bbicokas? x2 Bbicokas x CuvirHanbl BbICOKON
rasoB Ha Kaxabli BXOA B Temneparypbl AnS BCeX
TypboHarHeTaTens UMNMHOPOB ABUraTens
gonyckatoTcsa®
3 | Temnepatypa cMa304HOro Bbicokast x TemnepaTypa cMasku
Macra Ha BbIXoAe u3 NOALLUMMHMKOB B Criyyae
TypbGoHarHeTaTens NPUHYANTENBHON
CMCTEMbI CMasKn
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KaTeropus TypboHarHeTatenen
Ne KoxTponmpyembie B C MpumeyvaHusa
napameTpe| CurHan | Mokasanuns | CwurHan [NokasaHus
4 | JaBneHne cMa3o4yHOro Huaskoe x Hu3skoe x Tonbko ons cuctem ¢
Macrna Ha Bxoae B NPUHYANTENbHON
TypboHarHeTartenb CUCTEMOW CMa3Kun*

1 [Ona xomnnekca TypboHarHeTaTenen, pa6oTaloWwmx MocnegoBaTenibHO, aBTOMATUYECKUA KOHTPOIb
YacToTbl BpalleHusa TypboHarHeTaTens, BXoaswero B paboTy nocrnegHVM no ovepenum, He Tpebyetcs, npu
yCrnoBuu 4To BCe TypbGoHarHeTaTenu B paBHOM cTeneHn obopynoBaHbl OAHOTUMHBLIM (DUNbTPOM BCaCbIBAEMOTO
BO3Ayxa 6e3 perynnpoBOYHOro Knanawa.

2 Ons TypGoHarHeTaTenen kateropuv B, TemnepaTypa BbIXMOMHbIX ra3oB MOXET KOHTPONUPOBATLCS Ha
BbIXOAe 13 TypboHarHeTaTens B TOM cryyae, ecriv yCTaHOBIEHHbIV CUrHaM aBapuiHOro ypoBHs obecneyvsaeT
HagexHytlo paboTy TypbuHbl U COOTHOLUEHME Mexdy Temnepatypamm Ha BXOAe M Bbixode SBRsSeTCH
060CHOBaHHbIM.

3 [okasaHus M curHanbl TemnepaTypbl BbIXTIOMHbIX ra3oB Ha Bxode B TypboHarHeTaTenb MOryT He
TpeboBaTbCs B TOM Cry4yae €Cnu Ha Kaxabli UMNUHAP YCTaHOBMEH CUrHan aBapuMHONO YPOBHS,
KOHTPONUPYIOLLMIN HagexHyto paboTty TypboHarHeTaTens.

4 B cnyyae ecnu cuctema cMmasku TypOoHarHeTaTensi U AM3enbHOro ABuratens oTAeneHbl Apyr oT Apyra
ApoccernemM Unu pegykUMOHHbIM KranaHoM, TO AaHHble CUCTEeMbl JOMKHbI ObiTb 060pyA0BaHbl COGCTBEHHBLIMM
cneLnanua3mpoBaHHbIMMU AaTYMKaMW.
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2.6 TOMMIMBHAA AMNMNAPATYPA

2.6.1 TonnvBHbIE HACcOCbl BbICOKOTO AaBfEHUs WU MX NpyMBOAbl  LOIDKHbI
oGecneynBaTb ObICTPOE MpekpalleHre nogavv Tonnuea B nwbon umnuHap. UckniodeHus
AonyckalTcs Ang ABvratenen ¢ gMameTpom uunuvHapoB He 6onee 180 MM, nmerowmx
TONNUBHbIE HAcOCbl 6104HOrO TMNa.

2.6.2 TonnueHble TpyboNpoBOAbl BLICOKOrO AABIEHUS OOMKHbI M3rOTOBMATLCA U3
CTanbHbIX OECLUIOBHbIX TONCTOCTEHHbIX TPYyO ©e3 CBapHbIX MMM NasiHbIX MPOMEXYTOYHbIX
coeanHeHun (cm. n. 1.16 Tabn. 1.2.4).

2.6.3 HapyxHble TonnmBHble TpyOOMpOBOAbLlI BbLICOKOrO OABIIEHMS Ha Yy4yacTkax
OT TOM/MBHbIX HACOCOB BbICOKOrO AaBneHuMs A0 (POPCYHOK LOMMKHblI ObiTb NOMELLEHbl B
CUCTEMY 3aKpbITbiX TPyOONPOBOAOB, CMOCOOHYK yAepxuBaTb TOMAMBO MNpU yTeykax B
TpybonpoBoAax BbLICOKOrO AaBrieHUsd. 3JTa cucTeMa [OfKHa COCTOSATb W3 HapyXHOro
TpybonpoBoaa, B KOTOPbIA NOMELLEH TONMMBHbIA TPyBONPOBOA, BLICOKOro AaBneHus, obpasys
Hepas3beMHYH KOHCTpPYKUMo. Cuctema HapyXHoro TpybonpoBoga AOMKHA MMETb cpeacTBa
cbopa npotevek. [ormkHbl OblITb MNpPedyCMOTPEHbl YCTPOWCTBA MNOLAYN  aBaPUNHO-
npeaynpeanTenbHOro curHana npy Tedn B TONSAIMBHOM TPyGonpoBoae BbICOKOrO AaBMEHUS.

3awmTa TpebyeTca Takke U AN OTCeYHbIX TPYOONPOBOAOB, €CM Nynbcaumsa LaBNeHns
B HMX npesblwaeT 1,6 Mla.

2.6.4 KOHCTPYKUMS TOMMMBHBIX HACOCOB BbLICOKOrO [AaBfeHuMs U TONSIMBHbIX
Tpy©onpoBoAoOB AOMKHA ObiTb CTOMKOM K Nynbcaumy AaBrneHus TONNmnea, Uinn AOSMKHbI ObITb
npegycMoTpeHbl crneumanbHble CpeacTsa Af1s €€ CHKEHUS, BNOTb 4O YCTPaHEeHUs.

2.6.5 [na rnaBHbIX ABWratenem [JOIMKHO ObiTb NpegyCMOTPEHO YCTPOWCTBO
OrpaHvyeHnst TONMBONOAAYN PEXMMOM PacYeTHON MOLLHOCTH.
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2.7 CMA3KA

2.7.1 JlybpukaTopbl, obecneuymBarolMe nogadvy Macna Ha CMasKy UWNMHAOPOB,
OOJKHbI ObITb CHaGXeHbl YCTPOMCTBOM, AOMYyCKaloWUM perynnupoBaHne nogadvm macna Ha
Kakgyto Touky. [ns HabniogeHua 3a nogayen Macna [AOMKHO ObiTb NpeaycMOTPEHO
MacrioykasaTenbHOe YCTPOWCTBO AS1 KOHTPOMsi 3a MOCTYNfeHNEM Macna Ko BCeM Toykam
CMa3Ku, pacnonoxeHHoe B yaobHoM angd HabnogeHust mecre.

2.7.2 B kaxgom wryuepe, MNOABOAALIEM MACnO B UUNMHAPbI  OBYXTAKTHbIX
ABuraTenen, a Takke y WUTyLEpoOB, PacnofOXXeHHbIX B BEPXHEN YacTu LMNMHAPOBOW BTYIIKM,
AOIKeH ObiTb NpeayCcMOTPeH HEeBO3BPAaTHbIN KrnanaH.

2.7.3 TypboHarHeTaTenn n perynatopbl, MMeoLne NOALWNMHUKA KaYeHUS, OOSDKHbI
UMEeTb aBTOHOMHbIE CUCTEMbI CMas3ku. [lpy NpUMEHEeHUW [JpYyrmx KOHCTPYKLUUA Ha
paccmoTpeHne Peructpa p[omkHo ObiTb NpeacTaBneHo TexHudeckoe o060CHOBaHMe,
noaTBepXKaarLLee He MEHbLUNIN YPOBEHb HAAEXKHOCTMW.

2.7.4 JlomKHbI ObITb MPUHATBI MEPbI, UCKMOYaloLWmne nonagaHue BoAbl U Tonnuea B
LMPKYSILMOHHOE Macro v nonagaHne Macna B oxnaxaatoLlyo Boay.
2.7.5 CucteMbl CmaskM MNPUBOAHbLIX [ABUratener BEeHTUIbHbIX reHepaToOpPHbIX

arperatoB [OIMKHbl oTBeyaTb TpeboBaHuam 23.6.1 4vactm Xl «BOnekTpuyeckoe
obopynoBaHuey.
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2.8 OXNAXAEHUE

2.8.1 Npun npmeHeHNN TeNecKonMYEeCcKnX yCTPOMUCTB ANA OXaX4eHNsa NOPLUHEN Un
ANa nogBoda Macrna K ABWKYLIMMCS 4acTsM [OMmKHa ObiTb npegycMOTpeHa 3awmTta
OT rMapaBnnyeckmx yoapos.

2.8.2 CuctemMbl oxnaxgeHuss NPUBOAHbLIX ABUratenein BEeHTUSbHBIX FeHepaToOpPHbIX

arperatoB OO/PKHbl  OTBe4vaTb TpeboBaHmsm 23.6.1 uvactm Xl «Bnektpuyeckoe
obopyaoBaHue».
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2.9 NYCKOBbIE YCTPOUCTBA

2.9.1 Ha maructpanu, nogsogsiien BO34yX OT rMaBHOMO MYCKOBOroO KramnaHa K
MyCKOBbIM KranaHam UWNMHAPOB, AOSMKEH ObiTb YCTAaHOBMEH MPeAOXpaHUTENbHbIN KnanaH
WUNN  HECKONbKO NpeAoXpaHUTENbHbIX KNnamaHoB M YCTPOMCTBO, OcCBoOOOXpatolwiee 3Ty
MarucTpanb OT JaBfneHWUs nocre npoBeaeHns nycka.

MpedoxpaHMTENbHLIN KNanaH OOSMKEH perynvpoBaTbCs Ha gaBrieHue He Gonee 1,2
JaBneHus Bosgyxa B MYyCKOBOW  Maructpanu. Pasrpyxatollee yCTPOUCTBO W
npeAoXpaHUTErNbHbIN KranaH MOryT pasMeLaTbCsl HeNOCPeACTBEHHO Ha raBHOM MyCKOBOM
KnanaHe.

[onyckaetca wn apyroe YCTPOWCTBO, MpefoxpaHsiowee MycKOBYH Maructpanb
OT paspylieHna npu B3pbiBe B TpybonpoBoge (cm. 16.3.3 uyactu VIII «Cuctembl u
TpybonpoBoabl»).

2.9.2 Ha kaxpgom natpybke nogsoga Bo3gyxa K MyCKOBbIM KfamaHaMm B KpbiLIKax
LMAMHOPOB PEeBEPCUBHBIX ABUraTenen OOMKHbl yCTaHaBnMBATbLCS OrHenperpaguvtenn nnu
pa3pblBHbIE MEMOPAHBbI.

[ns HepeBepcuBHLIX ABuratenen obsidaTenbHa yCTaHOBKA MO KpaWHEW Mepe OOHOro
orHenperpaguTensa wWnuM paspbiBHON MeMOpaHbl Ha Maructpanu, noABOAsLEen BO34yX
OT rNaBHOrO MyCKOBOrO KrarnaHa K KONneKkTopy.

YcTaHoBKa oOrHenperpaguteneni wunu paspbiBHbIX MeMbpaH HeobsAsaTenbHa Ansg
asurartenen ¢ guameTpom umnuHapos 230 MM 1 MeHee.

2.9.3 [MyckoBble YCTpPOWCTBa ABUraternen ¢ anekTpocTapTepPHbIM MYCKOM LOSKHbI
oTBeyatb TpeboBaHuaM 13.7 4dactn Xl «3Onektpuyeckoe obopygoBaHuex». Kpome Toro,
ABUraTenu C 3neKkTpocTapTepHbIM MyCKOM pekomeHayeTcs obopyaoBaTb HaBeLleHHbIMU
reHepatopamu 4ns aBToOMaTU4ECKON 3apsiiku NMyCKOBbIX GaTapen.

294 Cuctema nycka M XapakTEpUCTUKM MPUMBOAHLIX OBUraTenen aBapUMHbIX
ON3ernb-reHepaTopoB AOJMKHbI OTBevaTb TpeboBaHmsm 16.1.8 uvactn VIII «Cuctembl u
Tpy6onposoabi» 1 9.3.4.2, 9.5 1n 19.1.2.4.2 yactn Xl «3nekTpnyeckoe obopyaoBaHue».

ABapuiiHble An3enb-reHepaTopbl JOMMKHbI FIErko 3anyCcKaTbCsl M3 XONOOHOM0 COCTOSIHUS
npu Temnepartype okpyxatowero so3gyxa 0 °C. B cnyyae, ecnv Takom Nyck HEBO3MOXEH, NN
B MOMELLEHMM BO3MOXHbI Oonee Hu3kue TemnepaTypbl, AOMKHbI OblTb NPeayCMOTPEHbI
ycTponcTBa oborpesa, obecneymsarolme HageXHbIA NYCK U NPUEM Harpysku aBapunHbIMA
Ansenb-reHepaTopamu.

Mpn HeobxoAMMOCTM [OOMMKHbI OblTb NPEeAyCMOTPEHbl HarpeBaTernbHble YCTPOWUCTBA,
obecneumBaloLme HagEXHbIA MYCK M MPUEM Harpy3km COrfacHo ykasaHHbIM TpeboBaHnaM.

lMomelleHnss aBapuHbIX AUN3enb-reHepaTopoB OOSMKHbI OTBeYaTb TpeboBaHuam 9.2.6
Yactn XI «3nekTpoobopyaoBaHune».
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2.10 TA30BbINYCK

2.10.1 Y gByXTaKTHbIX ABUraTenen c UMnNynbCHOM CUCTEMOM ra3oTypObuHHOro Hagaysa
OOIMKHO OblTb NPeayCMOTPEHO YCTPOWMCTBO, MPEnATCTBYKOLEe BO3MOXHOCTM MonagaHus
06rIOMKOB MOPLUHEBbIX KOMeEL, U KnanaHoB B TypOoHarHeTaTenb.
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2.11 YNPABJIEHUE, 3ALLUTA U PEINYNIMPOBAHUE

2.11.1  [lyckoBble N peBepPCUBHbIE YCTPOMCTBA OOMKHbI UCKNOYaTb BO3MOXHOCTb:

.1 paboTbl ABMUratenen B HanpaeneHun, OTNMYaLEMCS OT 3aaHHOrO;

.2  peBepcuUpoBaHusi ABUraTenemn npu BKIKOYEHHOM NogaYve TONnmBa;

.3 nycka gBuraTensi npn He3akOHYEHHOM PEBEPCUPOBAHUY;

.4 nycka gBuratens npv BKNKOYEHHOM BasfilonoBOPOTHOM YCTPOMCTBE C MEXAHNYECKNM
NPUBOAOM.

2.11.2 Kaxgbl rnaBHbIM gBUratenb OOMKEH MMETb Perynsatop, OTPerynmpoBaHHbIN
TakuMm obpasom, 4Tobbl YacToTa BpalleHUs ABUraTenst He Morna MpeBbICUTb PACYETHYHO
(HOMUHanbHy0) YacToTy BpaLleHus 6onee 4yem Ha 15 %.

B oononHeHue K perynaTopy Kaabl rnaBHbIv ABuratens MowHocTbio 220 kBT n 6onee,
KOTOpbI MOXET ObiTb pa3obLlieH ¢ BanonpoBogom unu pabotaet Ha BPLU, gomkeH umeTtb
OTAENbHbIN NpefenbHbIf BbiKNtoYaTeNb, OTPErynMpoBaHHbIA TakuM obpasom, 4Tobbl YacToTa
BpalleHnsa ABuraTens He Morna NpPeBbICUTb PacYeTHYH YacToTy BpaweHus 6onee yem Ha
20 %.

Mpn 3TOM NpeaenbHbIN BbIKOYaTENb AOMMKEH cpabaTtbiBaTb NOCNE perynsiropa.

2.11.3 Kaxgblh gBuratenb, NpUBOAAWLNA B AEWUCTBUE reHepaTop, AOMKEeH UMETb
PEerynsiTtop 4acTtoTbl BpalleHUsl, XapakTEPUCTUKN KOTOPOro OOSKHbI OTBEYaTb CIieaYHLNM
TpeboBaHusM:

.1 npn cbpoce unu Habpoce MakcMManbHOW CTYyNeHW Harpysku reHepaTtopa (CMm.
puc. 2.11.3.2 ans onpegeneHns npegenbHbiX AoMyCKaeMblX BENMYMH BHE3anHoro Habpoca
Harpy3ku YeThbIPpEXTAKTHbIX OBWUratenen) W3MEeHEeHMe 4acToTbl B CETU He [AO0IMKHO
npesbiwaTb 10 % pacyeTHon (HOMUHanNbHON). CMm. Takke 2.1.3.1 yactn Xl «3AnekTpuyeckoe
obopyaoBaHue;

.2 Npy MrHOBEHHOM Habpoce Harpysku OT HyneBown o 50 % pacyeTHOW Harpysku
reHepaTopa, a Takke npu nocriegyrowem (nocrne OOCTUKEHUS YCTAHOBMBLUENCS 4acTOThbl
BpaweHnsa) Habpoce octaBumnxcst 50 % Harpysku reHepaTopa KpaTKOBpeMEeHHOE U3MEHeHNe
4YacTOThl BpalleHus ABuratens He A0mkHO npesbiwaTth 10 % pacyeTHOW YacToThbl BPaLLLEHUS.

Habpoc anekTpunyeckon Harpy3km 6onee 4yem ABYMS CTYNEHAMU MOXET ObiTb AONYyLLEH,
ecnn cygoBasl  JneKkTpudeckas YCTaHOBKA MO3BOMSIET  WUCMOMb30BaHME  MNPUBOLHbIX
ABuraTenen, Kotopble MOryT HarpyXaTtbCsi TONMbkO ©Oonee 4yem [BYyMsi CTyrneHsamMu (CM.
puc. 2.11.3.2 ans onpegeneHns npegenbHbiX A0MyCKaeMblX BENMYMH BHE3anHoro Habpoca
Harpysku YeTbIpeXTaKTHbIX ABUraTenen) n npu ycrnoBun, YTo 3TO yXe AONYLEeHO Ha cTagum
NPOEKTUPOBaHNA CcyaHa. OTO AOMKHO ObITb NOATBEPXKAEHO B OA0OPEHHON AOKYMEHTALMMN U
NpoBEpPEHO NPU UCMbITAHUSX Ha cyaHe. B aTom cniyyae BenuumnHa Harpysku, Kotopas 4oSPKHa
aBTOMAaTMYECKM BKIIOYATbCA MNocfie O00eCcTouMBaHMS, a TakkKe MnocrnenoBaTenbHOCTb
BKITHOMEHWST Harpy3KM LOMKHbI COOTBETCTBOBATbL CTYMNEHSAM Harpy3kv ABuratensi. 910 Takke
OTHOCUTCSH K reHepaTopam, npegHa3Ha4YeHHbIM N5 napannenbHon paboThl, korga Harpyska
OOIMKHA NepeBOAUTLCA C OOQHOrO reHepartopa Ha ApYron B criydyae, ecrnv OguH reHepaTop
OOIMKEH ObITb OTKMIOYEH;
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MpenenbHble gonyckaeMble BeNUYMHbI MTHOBEHHOMO Habpoca CTyneHYaTon Harpy3kn YeTbiPeXTaKTHOro
ABuraTtensi OT XONoCTOro XoAa A0 3asiBNEHHON MOLLHOCTY B DYHKLMKN OT cpeaHero aMEKTUBHOIO AaBneHuns:
Pme — CpeaHee ahdeKkTuBHOE AaBneHne npu 3asiBNIeHHON MoLHocTu (B kla);

P — YBenuyeHune Harpy3ku no OTHOLLEHUIO K 3asiBIIEHHON MOLLHOCTY (C y4eTOM hakTU4YeCcKnX yCcrnoBsun);

1 - 1-a cTyneHb; 2 — 2-A cTyneHb; 3 — 3-9 CTyneHb; 4 — 4-a CTyneHb; 5 — 5- CTyneHb.

.3 npv napannenbHon paboTe reHepaTopoB NepeMeHHOro Toka B gvanasoHe ot 20
00 100 % obLien Harpyskun pacnpeaeneHme ee Ha Kaxabli reHepaTtop AOSMKHO NPOMCXOANTb
NPONOpPUNOHaANbHO UX MOLLHOCTW M HE AOSMKHO oTnn4daTtbesa 6onee yem Ha 15 % oT pacyeTHom
Harpy3ku 60nbLUero 13 reHepaTopoB U Ha 25 % OT pac4eTHOWN Harpy3ku paccmaTpMBaemMoro
reHepaTopa B 3aBMCUMOCTHU OT TOrO, YTO MEHbLLE;

4 npn nobbix Harpyskax oT Hyneson 0o 100 % pacyeTHOW Harpysku reHepartopa
yCTaHOBMBLLASACHA YacToTa BpalleHUsa ABuratens He AOoMmkKHa NpeBbiaTb pacyeTHyto bonee
yem Ha 5 %;

.5 ycTaHoBMBLUAsCS YyacToTa B ceTu npu cbpocax n Habpocax Harpysku reHepartopa,
ykasaHHbix B 2.11.3.1 1 2.11.3.2, gomkHa gocturatbcs He 6onee 4yem 3a 5 c;

.6 ycTaHOBMBLUAsACH YacToTa BpalleHUs He JOoImKHa konebaTbca bonee Yem Ha +1 %
4YacTOTbl BpalLLleHWsl, COOTBETCTBYIOLLIEN KOHKPETHOW YCTaHOBMBLLENCA HArpy3Kke reHepartopa;

.7 Anga rnasBHbIX ABUratenemn, npMBogaLWmnX B AeNCTBUE BanoreHepaTopbl, BENUYMHbI
cbpocoB 1 HabPOCOB Harpys3ku, ykasaHHble B 2.11.3.1, 2.11.3.2, 2.11.3.4 1 2.11.3.5, AOMKHbI
COOTBETCTBOBATb Harpy3kam asuratenen. Perynsatop 4acTtoTbl BpalleHus MNpUBOAHOIO
ABuratenst JOIMKEH MMETb XapaKTepUCTUKK, oTBevatolme TpeboearHmnsam 2.11.3;

.8 npn cbpoce 100 % Harpyskum reHepatopa LOMNyCKAeTCAa W3MEHEHMEe 4acToThbl
BpalleHus, npesbiwatkowee 10 % pacyeTHOW, OAHAKO 3TO He AOMKHO ObiTb MPUYMHON
cpabaTbiBaHUA 3aWmUThl NO NPEBbLILLEHNIO YacTOThl BpaLLeHUs, Kak 3To Tpebyetcsa B 2.11.6.

2.11.4 Perynatop 4acTtoTbl BpalleHUs NPUBOAHOIO ABuratenis  aBapUNHOIO
reHepaTopa [OMKEH WMETb XapakTepucTuku, oTBevawwme TpeboBaHuam 2.11.3
(kpome 2.11.3.2) npu cbpoce n Habpoce 100 % Harpysku reHepaTopa. lNpu cTyneH4aTom
Habpoce Harpys3ku nonHas (100 %) Harpyska gomxHa obecneumBaTbecs Yepe3 45 ¢ nocne
notepu aHeprum Ha wnHax PLL.

BpemeHHOM uWHTepBan 3agepXku W NocnedoBaTeribHOe Harpy)XeHume Mo CTyNneHaAM
AOIMKHbI ObITb NPOAEMOHCTPUPOBAHbBI BO BPEMSI XOAOBbIX UCMbITAHUIA CyaHa.

2.11.5 Perynatop 4acTtoTbl BpaweHUs O0mMKeH UMeTb YCTPOMUCTBO AN MECTHOro 1
OUCTAHUMOHHOIO U3MEHEHMA 4acToThbl BpaweHuss B npegenax otr—-20 go +10 %
OT HOMWHAMbHOrO 3HAYEeHUS.
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YcTponcTBa  OUCTAHUMOHHONO  M3MEHEHUs  4acTOTbl BpaWEHUss FeHepaTopoB,
npegHasHadeHHbIX ANs napannenbHon paboTbl, OOMMKHbI pacnonaratbCsa Tak, 4TOObI
oGecne4yrBanacb BO3MOXHOCTb yNpaBfeHNss MM/ O4HMM ONepaTopoM.

2.11.6 B pononHeHve K perynartopy 4acToTbl BpalleHUsl Kaxabli NpUBOAHOWN
asuratenb, ykasaHHbii B 2.11.3, mowHocTbio 220 kBT 1 6onee gomkeH UMETb OTAEMbHbIN
npegenbHbIN BbIKMoYaTeNb, OTPErynMpoBaHHbIA TakuMm o6pa3om, YTobbl YacToTa BpaLLeHust
ABuraTens He mMorna npeBbICUTb pacyeTHyto 6onee yem Ha 15 %.

2.11.7 MNpenenbHbln BbIKNtoYaTeNb, YKkasaHHbin B 2.11.2 1 2.11.6, BKNoYas ero
NPUBOAHON MEXaHM3M W WCMOJTHUTENbHLIN OpraH aBapUMHOW OCTaHOBKW, OOIMKEH ObITb
He3aBUCUMbIM OT perynaTopa 4acToTbl BpalleHus!.

2.11.8 OnekTpnyeckMe (9NEKTPOHHbIE) perynatopbl  4YacTOTbl  BpalleHus B
OOMNOSTHEHME K TpebOOoBaHUAM HaCcTOsILEN MaBbl OOMKHbI Takke oTBeYaTb TpeboBaHuaM 2.1
yactn XV «ABToMaTtusauusa». Ecnn anektpuyeckne (SMNeKTPOHHbIE) perynaropbl YacToTbl
BpallleHnsa siBnstoTcs vactbto JAY, OHM O0MmkHbI oTBeyaTb TpebosaHusm 3.1.8 n 3.1.10
yactn VIl «MexaHn4yeckue yctaHOBKM», a Takke 2.3 yactu XV «ABToMaTM3aumsay, C Uenbko
BbIMOSIHEHNST 3TOro TpeboBaHMs O MECTHOro MocTa YhpaBfieHust OoSmkeH ObITb
OOMNOSTHUTENBHO NPEeayCMOTPEH OTAEMNbHbIN Perynsrtop.

onekTpudeckne (SNEKTPOHHLIE) PEerynsaTtopbl AOMKHbI ObiTb 0O0OPEHHOro Tvna wu
ncnbiTaHbl B cootBeTcTBUM € 12.3.1 yacTtu IV « TexHnyeckoe HabnogeHne 3a U3aroToBreHmnem
nsgenuny [MpaBun TexHU4eckKoro HabnaeHUs 3a NOCTPOMKOM CydoB WM U3rOTOBMNEHUEM
mMartepuanos 1 Usgenun gng cyaos.

2.11.9 Cwucrema 3awmTbl rMaBHbIX KU BcnomoratenbHbix (cM. 1.1.1.5) gsuratenen,
NOMMMO NpeaesibHOro BbIKNKYaTens, 4ofmkHa obecnevmBaTb NOSTHOE NPEKpaLleHne nogaym
TonnmBa Npu NageHun gaBneHns CMa3oyHoro Macna B CUCTEME HKe JONYyCTUMOrO.

2.11.10 Perynatopbl 4acToTbl BpalleHuss NpPUBOLHbLIX ABUraTenen BeHTUSbHbIX
reHepaToOpHbIX arperaToB JOIMKHbI UMeTb XapaKTEpPUCTUKN, oTBevatoLine
TpeboBaHuam 2.11.3 ¢ yyetom 23.8.1 yactu Xl «3Bnektpuyeckoe obopygoBaHme».
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2.12 KOHTPOJ1IbHO-USMEPUTEJIbHbLIE NPUBOPbLI U NMPUBOPbLI CUTHAJIU3ALIUA

2.12.1 [naBHble K BcnomoraTenbHble ABUraTenn OOSMkHbl OblTb 000pyOoOBaHbI
npubopamu Ans 3MepeHust:

.1 paBneHuss Macna nepen AsuratenemM M Ha pacnpegenutenbHbii Ban (npwu
ABTOHOMHbLIX CUCTEMAX CMasKm);

.2 AaBneHus (Mny NOTOKa) MPEeCHOW BOAbl B CUCTEME OXNaXKAEHUS ABUraTens;

.3 [aBneHusi NyCKOBOro BO3Ayxa nepea rnaBHbIM NyCcKOBbIM KnanaHoM UK MyCKOBbIM
YCTPOWCTBOM,;

.4 pgaBneHus TonnmMBa Neped HacocamMu BbICOKOrO AaBneHus (MpyM  Hanmmyum
TONMAMBOMOAKaYMBaloLLLEero Hacoca);

.5 Temnepatypbl BbIXIOMHbIX [A30B Yy KaXaoro uunuHapa (ons Asurateneni c
anameTpom uunmHapoB 180 Mm 1 MeHee — TemnepaTypbl B ra3oBbLINYCKHOM TpybGonpoBoae);

.6 TemnepaTypbl Macna Ha BxoAe B ABUraTens;

.7 paBneHus (WnNy NOTOKa) B CUCTEME OXNaXKaeHUsa POPCYHOK (B Criy4ae aBTOHOMHOW
CUCTEMBbI);

.8 Temnepartypbl TONnMBa nepeq TOMMMBHbLIMM HACOCaMWN BbLICOKOIO AaBrieHuns (Onis
Tonnuea, TpebytoLlero nogorpesa);

.9  paBneHus (Mny NOTOKa) B aBTOHOMHOW CUCTEME OXITaXXAEHUS NOPLUHEN;

.10 paBneHus macna Ha pamoBble MOALWMMHMKK MPU aBTOHOMHOM MOABOAE Macna u
YNOPHbIA NOALIMMHUK (A4NS1 YNOPHbIX NOALUMMHMKOB, BCTPOEHHbIX B ABUraTenb);

.11 paBneHust Macna Ha ronoBHbIE NOALUUMHMKK (B CryYae aBTOHOMHOrO No4BOAA);

.12 Temnepartypbl Macna Ha pacnpegenuTenbHbii Ban (B cryd4ae aBTOHOMHOIO
nogeoaa);

.13 paBneHnss Macna Ha Bxoge B TypboHarHeTaTenb nNpuv  MCMONb30BaHUK
LMPKYISUMOHHOIO Macra gsuratens;

.14 Temnepatypbl M MOTOKA Macna Ha BbIXOAE W3 KaKAOro MOALUMITHMKA
TypOoHarHeTaTens (4nsa rpaBUTaUMOHHbIX CUCTEM CMa3KK);

.15 TemnepaTypbl M NOTOKA OXNaXXAaloLen XXMAKOCTN Ha BbIXOAE M3 KaXK4oro nopLuHs
(Bnga aBuraTenen ¢ KOHTPONUPYEMbIM OXNaXAeHUeM NOPLUHER);

.16 TemnepaTypbl OxnaxaaroLlen cpeabl POPCYHOK Ha Bbixoae (B criy4ae aBTOHOMHOWN
CUCTEMBI);

.17 TemnepaTtypbl NPECHON BOAbl HA BbIXOAE M3 KAXAOro LUNMHAPA Unn TemnepaTypbl
npecHon BoAabl Ha BbIxode M3 ABuratens (B crnyyae eavHOM NOOCTU OXNaXKOeHUs Ha BECb
asuratensb);

.18 Temnepartypbl NpecHON BoAbl HA BXOAE B ABUraTeNb;

.19 TemnepaTtypbl NpecHON BoAbl Ha Bbixode 13 TypboHarHeTaTens;

.20 paBneHusi B HAAAYBOYHbIX pecuBepax;

.21 TemnepaTypbl HAAA4YBOYHOIO BO34yxXa MOCre BO3ayxooxnaauteneu;

.22 TemnepaTtypbl BbIXJIOMNHbIX ra3oB nepea TypboHarHeTaTeNaAMU 1 38 HAMU;

.23 [Osuratenu c umnuHgpamv gnameTtpom 6onee 230 MM 0SmKHbI 6bITe 060pYAOBaHbI
yCTpoOMCTBaMM [fns nojavuM curHana o [AOCTUXKEHMM B  UWIWHAPE YCTaHOBIEHHOro
NPEBbILLIEHNS MaKCUMarnbHOro AaBrieHNs CropaHns.

MpumeyaHune. B3aBucumocTn ot KOHCTPYKTUBHbIX ocobeHHocTern [BC nepedeHsb KU moxeT
ObITb M3MEHeH C MpeacTaBNeHMEM Ha paccMoTpeHue Pernctpa TexHU4eckoro 06O0CHOBaHWUS.
HononHutensHble TpeboBaHWs nNpuMMeHuTEenbHO K TypboHarHeTaTensiMm ABurarenen npuBeaeHbl
B2.5.7.9.

2.12.2 Kaxabih npuBoaHOWM OBuratenb MOLLHOCTbIO ©Gonee 37 kBT gomkeH ObiTb
obopygoBaH cpedcTBamMu NpedynpeauvTenbHON 3BYKOBOW M CBETOBOM  CUrHanu3aauumu,
nogarLen CurHanbl NpU CHWKEHUN OaBfEHUs Macna B CUCTEME LIMPKYMSALMOHHOW CMasku
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HWXe AOoMyCTUMOro npegerna u curHanusaumen, o6 yteuke B TONNIMBHbLIX TPyOKax BbICOKOro
nasneHus gusenen (cm. 2.6.3).

PekomeHgyeTcs Takke ycTaHaBnvBaTb NpuOOpbl  aBapurHO-NpeaynpeauTenbHON
CUrHanu3auuu no crneayrowmm napameTpam:

.1 CHWXeHWe OaBneHus B cCUCTEME OXNaXOeHWs NPecHOW BOAbl MW MOBbILWEHUE
TemnepaTtypbl BOAbl Ha BbIXxode U3 ABUraTens;

.2 CHWXEHWe ypoBHS Macra B HanopHow uncTepHe TypboHarHeTaTenen;

.3 NoBbllWEHNe TemnepaTypbl yNOPHOro NOALUUMHMKA, BCTPOEHHOTO B ABUraTernb.

2.12.3 MecTHble nOoCTbl ynpaBneHUs T[faBHbIMKM ABUraTtensamMu OOMMKHbl  OblTb
o6opyaoBaHbl npubopamu B cooTBeTcTBum ¢ 2.12.1.1 — 2.12.1.3, 2.12.1.7, 1 2.12.1.9 (npwu
NCNONb30BaHUM UHOW Cpeapbl, YeEM LIMPKYINALMOHHOE Macno) 1 4.2.5.3, a Takke npubopom ans
N3MepeHns YacToTbl BpaLLEeHWUst KONeH4YaToro Bana, a npu Hanumymm pasodwmnTenbHbIX MyqT
1 NpnbopoM Anst UAMEPEHNst YacToThbl BpaLleHnsa rpebHoro Bana.

MecTHbIe NOCTbI yNpaBneHns rnaBHbIMW PEBEPCUMBHBIMY ABUraTeNsaMmn n apuratensmm c
peBepc-peayKTopHbIMK NepegadyaMmy O0SMKHbl 06opyaoBaTbCA yKasaTensmu HanpasreHus
BpalLeHus rpebHoro Bana.

2.12.4  MecTHble nocTbl ynpaeBrneHus BcnomoratenbHbiX Asuratenen (cm. 1.1.1.5)
OOIMKHbI ObITb 060pygoBaHbl Npubopamn B cooTBetcTBuM ¢ 2.12.1.1 — 2.12.1.3, a Takke
NprbopoM AN N3MepPeHNsa YacToTbl BpaLLeHMs KoneH4YaToro sana.
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2.13 AEMMN®EP KPYTUIIbHbIX KOIEBAHUA, AHTUBUBPATOP

2.13.1  KoHcTpykuma gemndpepa AofmkHa npegycMaTpmBaTb BO3MOXHOCTb yaaneHus
BO3yxa Npu 3anosiHeHUn gemndepa Macnom Unm CUIMKOHOBOM XNOKOCTbIO, @ KOHCTPYKLMS
CUNMKOHOBOTIO AeMndepa — Takke 1 BO3MOXHOCTb B3SATUS NPOO XMAKOCTU.

2.13.2 Cmaska MpyXuHHbIX OeMndepoB [OMMKHA MNPOM3BOAUTLCS, Kak MpaBuIio,
OT CUCTEMbI LMPKYNSALNOHHOW CMa3Ku ABuraTens.

2.13.3 KoHcTpykuma pgemndpepa, YCTaHOBMIEHHOrO Ha KOHLE KoreHyaToro Bana,
AOoMKHa obecneymBaTb BO3MOXHOCTb MPUCOEAMHEHUS K KOreH4YaToMy Bany npubopoB Ang
N3MepeHus KpyTUnbHbIX konebaHun.

2.13.4 MpumeHeHne aemndepa OOIMKHO npon3BOANTLCA C yyeToM
TpebosaHum 8.8.3 — 8.8.5 yactu VIl «KMexaHnyeckne yCTaHOBKNY.
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TMPUTIOXKEHUE |

OMNPEAENEHME KOQ®®ULIMEHTOB KOHLIEHTPALMM HANPSXKEHUW B TANTENSAX KONEHYATbIX BAJIOB (CM. YT MAKO M53)
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TTPUTIOXKEHWE 11

KO3®OULMEHTbI KOHLUEHTPALMU HANPSDKEHUA U PACNPEQENEHME HAMPSXXEHUA HA KPAIO MACIIAHbLIX OTBEPCTUN
(CM. YT MAKO M53)
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TPUTIOXKEHWE 1

PYKOBOJACTBO MO PACYETY KO3®DULMEHTOB KOHLIEHTPALIMU HANPAXXEHUN
B PAOWYCAX TANTENEN WWEK KONEHYATbIX BANOB METOOM KOHEYHbIX
SNEMEHTOB
(CM. YT MAKO M53)

CopepxaHune

1. OO0Lwme nonoxeHus

2. TpeboBaHus kK mogenu

2.1 PekomeHgauuu ona ar1iEMEHTHOW CETKM
2.2 Matepuan

2.3 KpuTepum kadecTBa afIEMEHTHOWN CETKM
2.3.1 KpuTepuin rmaBHbIX Hanps>KeHni

2.3.2 Kputepuin ocpegHEHHOCTU/HEOCPEAHEHHOCTN HaNPsSHKEHNI
3. Cniyyau HarpyxeHus

3.1 Kpy4eHune

3.2  YucTbir M3rnbd (YeTbIpeEXTOYEYHbIN N3rnod)
3.3 WM3rmnb co cpesom (TpexToyeyHbIn n3rmnd)
3.3.1 Cnocob 1

3.3.2 Cnocob 2
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1. OBLUUE NOJIOXKEHUA

Llenbto aHanusa sisngetcsa onpegeneHne KodmULNEHTOB KOHLIEHTPaL MK HaNpsXKeHUn
(KKH) B rantensx koneHn4yaTbix BanoB MKO BmecTo aHanuTuyeckoro cnocoba. Bropown us
YNOMSIHYTbIX METOA OCHOBbIBAETCA Ha 3MNUPUYECKMX opmynax, MOMyYeHHbIX Wu3
pe3ynbTaTtoB TEH30METPUM PasfNYHbIX (POPM KOMEH U, COOTBETCTBEHHO, NPUMEHEHME 3TUX
dopmyn orpaHn4mMBaeTcs uccnegoBaHHbIMU hopmamu.

KKH, paccuyuTaHHble B COOTBETCTBUM C MNOSIOXKEHUSIMU HACTOSALWEro [AOKYMEHTa,
ONpedensalTCs KaK OTHOLIEHME HanpsKeHun, paccumTaHHbix MKDS, K HOMWHanbHbIM
HanpsP>KeHNAM, pacCYMTaHHbIM aHaNUTUYECKM CMOCOBOM (B rantensix paMoBbIX U LWATYHHbIX
week). MNpn ncnonb3oBaHUM B pamMKkax HacTosilero mertoda B 2.4 HACTOSALWEN 4acTu unu
anbTepHaTUBHbLIX METOAOB, AN1A pacyeTa U3rnbatoLLmx 1 rnaBHbIX HaNPSHXKEHWU NPU KpyHEHUN
paccuynTbiBalOTCA HanpskeHna no hoH Musecy.

[daHHaa npouenypa, a Takke pPyKOBOACTBA MO OLEHKE, MPUMEHUMbI Kak K LienbHbIM
KoneH4aTbiM Banam, Tak 1 K NofycoCTaBHbIM KOreHYaTbiM Banam (Kpome rantenen paMmoBbIX
Leek).

AHann3 OOMKEH NPOBOAUTLCA B paMKax JIMHEWHO-YNPYroM KOHEYHO-311EMEHTHOM
MOZENW, a BO BCEX Crydvasx HarpyxeHus crnegyeTt nNPUMEHSTb eOUHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

Pacyetr KKH B MacnsHbIx OTBEPCTUAX He sBRAAeTCs NpeaMeToM pPacCMOTPEHUs
HaCTOALLEro NPUIOXKEHUS!.

PekomeHaoyeTcs nNpoBepsiTb  3ANEMEHTHYH  TOYHOCTb  MCMOJSIb3yeMOro  KOHEYHO-
3NeMEeHTHOro pellatens, Hanpumep, NOCPeaCTBOM MOAENUPOBaHUSA NPOCTOW reomeTpumn C
nocrneayrwyM CpaBHEHWEM HAaMpsbKeHWW, nonydyeHHbix u3 MKD, ¢ pesynbratamu
aHanNUTUYeCcKoro pacyeTa ans YMcToro nsrnba n KpyvyeHus.

Bmecto MKO MOXeT Takke MCnonb30oBaTbC METOA rPaHUYHbIX S9NIEMEHTOB.

2. TPEBOBAHUA K MOLENN

OcCHOBHble pekoMeHAaumMn 1 AoNYLEeHNUst NPU NOCTPOEHUN KOHEYHO-3NIEMEHTHOW MOAEN
npeacTasneHbl B 2.1. 3akoHYeHHas MoAenb JOSMKHa COOTBETCTBOBaTL TpeboBaHuam 2.3.

2.1 PekomeHaauun ans anemMeHTHOMN CeTKU

UTobbl 0becrnevnTb KavyeCcTBO CEeTKM, KOHEYHO-3MEMEHTHYK Mofernb AN  OLEHKU
KO3(PPMLMEHTOB KOHLEHTpaUMM Hanps>keHnn cnegyeT CTPpOUMTb B COOTBETCTBUM  CO
crneayrWwmMmn pekoMeHgaunsamun:

Mogenb JormkHa onucbiBaTb OAMH MOMHOLEHHbIA KPMBOLLMM OT OCEBOW NMHUM OOHOrO
pamMoBOro NOALMNHUKA 4O OCEBOW NMNHUM COCEAHEro paMoBOro NOALUIMMHUKAE.

B6n13un rantenen ncnonb3ylTCcsa ANEMEHTbI Crneayowmnx TUMNoB:

10-y3roBble YeTblpeXrpaHHbIe 3NIEMEHTHI;

8-y3noBble LWeCTUrpaHHble 3NeMeHTbI;

20-y3noBble LWeCTUrpaHHbIe 3rIeMEHTbI.

Xapaktepuctukn cetkm B obnactu paguycoB rantenen. Cnegywowme TpeboBaHus
AencTBYIOT B Npegenax obnactn +90° no oKpyXHOCTW OT NIIOCKOCTU KpMBOLLMNA:

MakcumanbHbIN pasmep anemMeHTa a = r/4 No Bceun rantenu, a Takke B HanpasfeHuu
Nno OKpyXHOCTWU. [lpu ucnonb3oBaHuUM 20-y3rOBbIX LIECTUrPaHHbIX 3NeMEeHTOB pasmMep
anemMeHTa B HarnpaefeHuM MO OKPY>KHOCTU MOXeT OblTb yBenunyeH Ao 5a. B cnydae
MHOropaguycHou rantenu B kadectBe r GepeTca MeCTHbI paguyc rantenu. (B cnyyae
NCNonb3oBaHWs 8-y3MnoBbIX LUECTUNPAHHbLIX 3MIEMEHTOB OHW AOSMKHbI ObITh eLle MeHbLuero
pa3smepa Ang CoOOTBETCTBUSA KPUTEPUAM KayecTsa).

PekomeHayemble pa3mepbl 3fieMeHTOB B HanpasneHuy rnybuHbl rantenu:

TOMLWMHA NepBOro cnoga paBHa pasMmepy anemMeHTa a;

TOMLWUWHA BTOPOro Cnos paBHa pasMepy anemeHTa 2a;
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TOMNLWKWHA BTOPOro Cnos paBHa pasMepy anemeHTa 3a.

He meHee 6 aneMeHTOB B HanpaBneHnn TOMLWWUHbI LLEKW.

OcrtanbHaa 4acTb KpuBowMna A[omkHa obecneynBaTb YMCMEHHYK YCTOMYMBOCTb
pewiatens.

MpoTnBOBECHI AOMKHBI MOAENUPOBATLCS TOMNBKO B Crydae MX 3HAYUTENbHOro BAUSHUSA
Ha OBLLYI0 XXeCTKOCTb KpuBOLLUNA.

MogenupoBaHue MacnsHbiXx OTBEPCTUIN He ABnsieTca obsi3aTenbHbIM, €CNN UX BNUAHME
Ha 06LLYIO KECTKOCTb HE3HAUYUTENBHO, @ PacCTOsHWE A0 ranTenu coctaBnsaeT bonee 2r (cm.
puc. 2.1).

CeepneHusa n oTBepcTus, npefHasHayveHHble s obneryeHns KOHCTpyKuun, criegyet
MOAenupoBaTsb.

MpumeHeHne nogmopenen gonyckaeTcss npyu cobnogeHun TpeboBaHUM NPOrpaMmHOro
obecnevenus (IMO).

I[llamynnas wetika

Puc. 2.1.
PaccTosHue mexay macnsHbIM OTBEPCTUEM W ranTenbio

2.2 MaTepuan

B 2.4 HacToslLLen YacTn He paccMaTpuBalOTCS CBOMCTBA MaTepuaros, Takne kak Moaynb
KOHra (E) n koacbdmumeHT lNyaccoHa (v). Ana aHanuza MKO aTtn napameTpbl matepuana
HeobXxoAnMbI, MOCKONbKY CHavana paccuuTbiBalOTCAa ynpyrue gedopmMaumum, a u3 HuUX vyepes
mogynb HOHra u koadpdpuumeHT [lyaccoHa paccunTbiBaoTCa HanpsbkeHus. Cneayet
NCNonb3oBaTb 4OCTOBEPHbIE 3HAYEHNSA CBONCTB MaTepuranos b0 B3ATbIE N3 JOKYMEHTauuu,
nnbo namepeHHble Ha obpa3suax maTepuasnos.

[lnsa cTanu pekomeHayTcsa cneaytolwme 3Hadenus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa a5IieMeHTHOMN CETKMN

Ecnn  wucnonb3yemas a3nemMeHTHass ceTka He COOTBETCTBYET HM OOHOMY 13
HWXeYKasaHHbIX Kputepue ansa onpegenenus KKH B nccnegyemom obnactu, gomkeH boiTb
npoBeAeH NOBTOPHbIN pac4eT C UCMONb3oBaHMeM Bonee Menkon ceTku.

231 Kputepuit rmaBHbIX HanpsiKeHUNn.

KayecTtBO ceTkn JOMKHO ObiTb MOATBEPXKAEHO NMOCPELCTBOM NPOBEPKM COCTABMSAIOLLEN
HanpshkKeHUs, HOpManbHOM K MOBEPXHOCTU paguyca rantenu. B ngeanbHOM cnyyae Takoe
HanpsbkeHne AOMKHO ObiTb paBHO Hymto. [pu rMaBHbIX HANPSPKEHUAX O1, O2 U O3 OOJPKHO
BbINONHATLCA criegytowee Tpebosanne: min(|oi|, |02, |o3|) < 0,03 max(|oi|, |02/, |o3|)

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTU HanpsXXeHUn.

[aHHbIN KpUTEpPUIA OCHOBLIBAETCS HA OTCNEXMBAHUN HEOOHOPOAHOCTEN B HANPSAXKEHUNAX,
onpegenaeMbIX Ha anemMeHTax rantenu npu pacyete KKH:

HEeOoCpeAHEHHbIE Y3rOBble HaMpPsPKEHWS, PaCCYNTBIBAEMbIE HA KaKAOM 3IIIEMEHTE,
COEQVHEHHOM C TEM WM MHbIM Y3MOM, AOSMKHbI OTnMYaTbcsa MeHee 4eM Ha 5 % ot 100 %
OCpefHEHHOro y3rnoBOro HanpshKeHnsi Ha 3TOM yare B uccriegyemon obnactu.
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3. CINYYAU HATPYXEHUA

Mpn onpegeneHun KKH B3ameH aHanutuyeckoro cnocoba, onucbiBaemoro B 2.4
HacToSAWEeN 4YacTu, pacyeTbl OOSMKHbl ObiTb BbIMOMAHEHbI ANS  Cregylwmx Ccryvyaes
HarpyxeHus;

3.1 KpyueHue

Mo aHanormm Cc  ucCMbITaHUAMM, NPOBOAUMbIMKM  Hay4HO-NPOW3BOACTBEHHbLIM
O6veguHeHnem no [OBC (FVV), KOHCTpykuusa noaBepraeTcs BO3OENCTBUIO  YUCTbIM
KpyyeHnem. [edhopmaums TopueBbIX MOBEPXHOCTEN MOLENN NoLgaBndeTCs.

KpyTswum MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCU KOfleH4YaToro Bana. 1ot
y3en paboTaeT Kak rnaBHbIA y3en C LWeCTb CTeneHsaMu cBobOAbl U XXECTKO COeaUHEH C
ocTanbHbIMW y3riaMmun TOPLIEBOM MOBEPXHOCTN.

Takune rpaHuYHbIE YCIOBUS U YCIIOBUS HArpy>KeHUs MPUMEHNMbI KaK aS1sl PsiAHbIX, Tak w
V-00pasHbix ABuratenen.

y MHoroTouye4Hoe

orpaHuyeHue: Bee yans!
2 nonepeyHoro cevyeHns
X XECTKO COefIUHEHbI C
UEHTpanbHbIM (rNasHbIM)

y3nom.

e —

L.___!_.

Harpyska:

KpyTAwwmi MomeHT

T npunaraercs K
UeHTpanbHoOMy

yany.

OceBas nUHUA
waryHa

MpaHu4HbIe
ycnosus:

Bce crenenu
csobogel Bo Beex | | | L2

y3nax nonHoCTbIo ‘__.f—ﬂ

orpaHunyeHb!

Uxyz=0 ¢ | Ls

/

Puc. 3.1.
[paHWYHbIE YCNOBWSA 1 YCINOBUS HArPyXeHUsl AN Cryyvasi Harpy>KeHus KpyYyeHnem

[na Bcex y3noB B rantensix pamMoBbIX M LUATYHHbIX LUEEK ONpeaensitoTcs rnaBHble
HanpsKeHUs!, a 3KBMBANEHTHOE HanpsKeHNe KpyYeHUsi paccunTbiBaeTcs No oopmyre:

Ty, = Max (|01~ 03|/2, |02~ 03|/2, |01~ 03|/2)

MakcnmanbHoe 3HayeHue, bepylieeca ana nocnegytowero pacyeta KKH, coctaenser:
AT = Togp,a/ TN

Br = TBKB.,B'/TN

roe Ty — HOMUHAmNbHOE HanpsbkeHne Kpy4YyeHus B LUATyHHOW U pamMoOBOM Lieike cornacHo 2.4.5.1
HaCTOsILLEen YacTu Npu KpyTALLEM MOMeHTe T:

Ty =T/W,



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

3.2 Yucrtbin n3rnb (4eTbipexToyeUyHbIin N3rno)

Mo aHanormm c wucnbiTaHuaMK, npoBoAMMbIMM FVV, KOHCTPYKUUsi MnoaBepraetcs
BO3AEWCTBUIO YUCTbIM  M3rmbom. [ecdopmaums TopueBbiX MOBEPXHOCTEN  MoAenwu
nogaensieTcs.

N3rnbatowmin MOMEHT npunaraeTcs K LeHTparibHOMY Yy3fy Ha OCW KOfleH4YaToro Bana.
OT0T y3en paboTaeT Kak rnaBHbIN Y3€en C LWECTbO CTENEHsIMIN CBOOOAbI 1 KECTKO COEAMHEH C
oCTarbHbIMW Y3ramMmun TOPLEBOW NOBEPXHOCTMW.

Takue rpaHnyHbIe YCrOBMS M YCIOBUSA Harpy)XeHnsi NPUMEHNMbI Kak ONns paaHbIX, Tak n
V-06pasHbix guratenen.

MHoroTo4e4yHoe
orpaHu4eHue: Bee yanel

NONEepPeyYHOro ceyeHns
l KECTKO COEAUHEHBI C
X LEHTpanbHbIM (rnaBHbIM)
' yanom.
Z
- = - .o
{ !
7 l
% a
7 - -
Y/ ! Harpyaka:
Z ’ - Mnockuit narné
;/ — S o § - - MOMEHTOM M,
/ £ npunaraembiM K
j// 4 l = E I LeHTpanbHoMy
;/;, N @3 . yany.
Yk o \
dutul -; 1T
S .
L | I |
FpaHuyHbIe - l
ycnosus: | ' '
Bce cTenenun l LZ
cBo60oAbl BO BCEX ¢ ' » l '
yanax nofiHoCTbIo N Ls s
orpaH1yeHb! » | 3 -
Uxyz=0 I 1

Puc. 3.2.
[paHn4HbIE YCINOBUA N YCIOBUA HArpyXeHua ana cny4yaa Harpy>XeHna Ynctbim n3rnéom

[nsa Bcex y3noB B rantensix paMoBbIX U LWATYHHbIX LLeeK OnpeaensaoTCs 9KBUBaEeHTHbIe
HanpsbkeHnsa no ¢oH Musecy o,,, . Hanbonblee 3HavyeHne ncnonb3yeTca ana pacyeta KKH
no criegyrowmm opmyrnam:

Op = UsKB.,a/UN
BB = O-BKB.B'/O-N

HoMuHanbHoe Hanpsi)XeHue oy PacCYUTBLIBAETCSA COrnacHo 2.4.4.2 HacToALLE YacTu Npu
nsrnbarolLlem MomMeHTe M no cneaytollei popmyne:

Oy = M/Wequ

3.3 M3rn6 co cpe3om (TpexToye4HbIN N3rno)

[daHHbIn cnyYan HarpyxeHusi paccuuTbiBaeTca ans onpegenenna KKH gns uucrton
rnonepeyHon (pagunarnbHon) cunbl B, AEMCTBYIOLWEN Ha ranTeslb PaMOBOW LLIEVKM.

Mo aHanormm c wucnbITaHUAMU, NpoBoAMMbIMM FVV, KOHCTPYKUUS noaBepraeTcs
BO3JENCTBUIO TpexToveyHbiM wu3rnbom. [edopmaumsa oboux TopueBbiX MNOBEPXHOCTEN
Modenu nogasnsieTcs. Bce ysnbl ecTKo coeAnHeHbl C LieHTparbHbIM Y3r0OM; rpaHUYHble
YCNOBUA NPUMEHSAIOTCS K LIeHTparbHbIM y3nam. 3TW y3nbl BbICTYNaT B POy MMaBHbIX Y3108
M UMeloT 6 cTeneHen ceobobl.
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Cuna npuknagbiBaeTca K LLleHTpanbHOMY Y3y, pacrnonoXeHHOMY Ha LaTYHHOM LWeNKe Ha
OCEBOM NNHUK LWIATYHa. OTOT y3ern COeAMHEH CO BCEMM OCTallbHbIMKU Y3MamMu NonepevHoro
ceyeHus WwaTyHHon wenkn. Jedopmaumm nonepevyHoro ceveHms He NoaaBfsatoTCS.

Takune rpaHuYHbIE YCIOBUSA U YCITOBUS Harpy>XeHnsa npuMeHnMbl Kak ans psgHbiX, Tak u
V-ob6pasHbix gsuratenen. Ona gesuratenen ¢ V-ob6pasHbiM pacnofioKeHUEM LUNMUHOPOB
MOXeT MOOEeNnMpoBaTbLCS TONbKO O4HA cuna, nepedaeaemas WaTtyHoMm. Vicnonb3oBaHne aAByX
CUN OT LWaTYHOB He npuBeaeT K 3Ha4YNTEeNbHOMY U3MeHeH o 3HadYeHnn KKH.

Harpyska: Cuna Fse paHM4HbIe YCNIOBUA:
npunaraeTcs K CmeLyeHwve no ocn z
LeHTpanbHoOMYy yany Ha OrpaHUYeHo 4Ns rNasHoro
y 0CeBOW NUHAM LaTyHa y3na, u; =0;
uy, u,n @ # 0 (ocesble,

BEPTUKaNbHLIE CMELLEHUA U

BPALLEHWUA HE OrpaHuYeHsl)
& i MHoroTo4e4Hoe
1 l orpaHuyeHme;
: Bce yanel
X nonepeyHoro
. ceueHus
coefvHeHbI ¢
YeHTpanbHbIM
-] e ; - ) - (rnasHbIM) yanoMm.
— <2 | £
® B
FpaHu4HbIe ' s g
i 3 : TpaHu4Hble
et ¢ venom:
ﬁrpamem ; I l ” \ r CMeLLeHns no ocam
=T ' W Z ANA rMaBHOMO
Uxyz=0; 4
@ # 0 (BpaweHns He L1 l YZHEI_OI'PaHWHE:IbL
orpaHU4eHsl) » Uy =0,u,0#0
i \ Lz | ) ' (oceBble cMmeLLeHUs
1 BpaLLeHns He
I l " I orpaHu4eHbl)
et Lk
I S
Pwuc. 3.3.

[paHn4HbIE YCInoBUA N YCITOBUA HaArpyXeHua angd cnyyaa Tpexto4eyHoro n3rnba npu paaHom gsurartene

—
P O ;
N

1
P
Jili—
v
'
T

|

Ocegan nuim
warywa

r-

“ =
-
=

[ — —1-

Puc. 3.4.
MpunoxeHne Harpysku B cny4vae psaHoro V-o6pasHoro apuratensi

PaccuntbiBaeTcs MakcMmarnbHOe 3KBMBaNeHTHOoe HanpsbkeHue no ¢ooH Musecy os;p B
rantenu pamoson wenkn. KKH gns rantenn pamoBon Wwerkn moxeT ObiTb onpeaeneH AByms
onucaHHbIMN HXKe cnocobamu.

3.3.1 Cnoco6 1

HaHHbIn cnocob aHanornyeH metoauke, ucnoneaytowenca B FVV. Pe3ynbtatbl pacdeTta
TPEXTOYEYHOIO U YETbIPEXTOYEYHOro n3rnba codeTaroTca cneayowmm obpasom:
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03p = On3pBp + 0g3pBo

roe: o3p  — cornacHo pacyety MK3;
Oy3p — HOMMHanbHOe W3rMOHOE HanpsKeHUe B LEHTPEe LUEeKW, BO3HUKalLlee BCreacTBue
BO34eNCTBUA cunbl F;p [H], npuknagbiBaemor No 0CEBOM NIMHWMM OAHHOTO LIaTyHa (CM.
puc. 3.4);
Bosp = cormacHo 3.2;

ggzp = Qap /(BW),

rae  Qzp — pagmanbHas (cpesarollas) cuna Ha Leke, BO3HMKaloLWen B pesynbtaTe AeNCTBUS
cunbl F3p [H], npuknagbiBaemon No OCEBOW NMUHWM OAHHOrO LWaTyHa (CM. Takxe
puc. 2.4.4.1-1 n 2.4.4.1-2 HacTOALLEN YacTu).

3.3.2 Cnocob 2

[aHHbIn cnocob He aHanormyeH mMetoauke, ucnonbaytowenca B FVV. B crtatnyecku
onpeaeneHHon CUCTEME C OAHMM KPUBOLLMMOM Ha ABYX NOALIMMHUKAX U3rnbatowmnin MOMEHT
N paguanbHas (cpesatowasn) cuna nponopumoHanbHbl. Moatomy KKH rantenn pamosown
WenKkn MOXeT OblTb HangeH HenoCpeACTBEHHbIM —KOHEYHO-3fIEMEHTHLIM  pacyeToMm
TPEexXTo4eyHoro marnba.

KKH paccuntbiBaeTca no cneaytowen opmyne:

BBQ = 03p/0n3p

O603Ha4veHusa cm. B 3.3.1.

Mpn ncnonb3oBaHMM 3TOr0 MeToda onpedeneHve pagnanbHON CUMbl U HaNPSHKEHUSN
cornacHo rnase 2.4 HacTosilen YacTu CTaHOBUTCA U3bbITOYHbIM. Toraa paccuyuTbiBaeTcs
nepeMeHHoe M3rnbHoe HanpsikeHne B ranteny pamoBON LWEenkK cornacHo 2.4.4.3 rnaebl 2.4
HacTosLLEen YacTu no cnegywowen dpopmyne:

0g¢ = t|BroOrFN|

[aHHbIn MeToq He NpUMEHSAETCA K ranTenuv WaTyHHOW werkun, n Takon KKH He gormkeH
NCrornb30BaTbCH B pamMKkax METOAOB pacyeTa, OTIMYHbLIX O TEX, B KOTOPbLIX NpeanonaraeTcs
Hanuyune ctatMyecku onpeneneHHon cuctemMbl (Kak B 2.4 HaCTOSLWEN YacTh).
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TMPUTIOXKEHWE |V

PYKOBOJCTBO MO OLEHKE PE3YJIbTATOB UCMNbITAHUA HA YCTAJTOCTHYIO

NMPOYHOCTb (CM. YT MAKO M53)

CopepxaHune

1. BeepneHne

1.1 WcnbiTaHma manbix ob6pasuos

1.2 WcnblTaHne NosIHOpasMepPHOro KpueoLumna

2. OueHka pe3ynbTaToB MUCMbITaHUN

2.1 T[puHUMnbI

2.2 CrtyneH4yatbii meToq

2.3 MogndumumpoBaHHbIN CTyneHYaTbIn MeToA

2.4 PacueT BbIGOPOYHOro CpeaHero u CTaHgapTHOro OTKNOHEHUS
2.5 [oseputenbHbI MHTEpBan AN CpeaHero npegena ycranocTtu
2.6 [loseputenbHbI MHTEpBan ANg CTaHAAPTHOMO OTKIIOHEHWS

3. cnbiTaHns manbix o6pasuoB

3.1 OnpeaeneHne n3rmbHOM ycTanocTHOM NPOYHOCTH

3.2 OnpegeneHune KpyTUITbHOW YyCTanNoCTHOW NPOYHOCTH

3.3 [poumne mecTta otOopa 06pasLoB

3.4 ConocTtaBreHue pe3ynsTaToB UCMbITaHWUI

4. MNonHopa3smepHble UcnbITaHUA

4.1 ['npgpaBnuyeckas nynocaums

4.2 Pe30HaHCHbIV CTeHA

4.3 Wcnonb3oBaHue pesynbTaToB M NPUEMIEMOCTb KOSIeHYaToro Bana
5. [MpuMeHeHne nmetoLwmMxcsa pesynbTaToB K aHanorM4yHbIM KofleH4yaTbiM Baram
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1. BBEAEHUE

McnblTaHns Ha yCTanoCTHYIO NPOYHOCTb MOXHO pasfenuTb Ha ABe OCHOBHbIX rpynmbl:
MCNbITaHUA MarnbiX 00pas3uoB U UCMbITAHMSA MOMHOPA3MEpPHbLIX KPUBOLIMMOB. WcnbiTaHus
MOryT MPOBOAUTLCA CTyneH4yaTbiM Cnocobom unM MoanUUMPOBAHHBIM CTyNeH4YaTbIM
crnocobom. Takke MOryT UCNoSib30BaTbCH MHblE CTAaTUCTMYECKME METOAbI OLIEHKM.

1.1 McnbiTaHna manbix o6pa3uoB

[nsa koneH4aTtbiX BanoB ¢ rantenamu 6e3 NoBEpPXHOCTHOrO YNPOYHEHWUs1 YCTarlocTHas
NPOYHOCTb MOXET ObITb onpefernieHa NOCPeACTBOM UCMbITaHMI MarnbiX 06pasuoB, B3ATbIX
OT NOMHOPa3MepPHOro KpMBOLUMMA, OAHAKO 3TOT CNOCO6 He AOSMKEH NPUMEHATbLCA B cry4ae,
ecnum cocegHve c rantenamm obnactm MMEeT MOBEPXHOCTHOE YMPOYHEeHWe, co3garoliee
OCTaTOYHbIE HaNpPsXXeHWsi B rantensix.

Ocob6eHHOCTLI0 TakMX UCMbITaHUA SIBNSIETCA BO3MOXHOCTb WM3rOTOBMEHUS AOCTaTOYHO
Gonblworo konmuMyectBa 06pasuUoOB AN MNPOBEOEHUS  UCMbITaHMM C  PasfnUyYHbIMK
KoadppmumeHTamMn acUMMETPUN LMKNa HAanNpskeHMn R 1 B pasnmnyHbIX peXXumMax HarpyxeHus
(oceBoe, n3rnbHoe, KPYTUIbHOE), C HAagpe3oMm unu 6e3 Hero Ansd OLUEHKM XapaKTepPUCTUKK
NCNOoNb3yeMbIX MaTepmarnos B YCNOBUSX MHOIOOCHOMO HarpyeHus.

1.2 McnbiTaHMe NnonHopa3smMepHOro KpMBowuna

B cnyyae koneHyaTbix BanoB C MOBEPXHOCTHbIM YNPOYHEHNEM YCTaNOCTHAsA NPOYHOCTb
MOXeT OblTb onpeaeneHa TOMbKO NOCPEACTBOM MCMbITaHWUS NOMHOPAa3MEePHbIX KPUBOLLMMOB.
B cnyyae 3- n 4-todeyHoro wu3rmba Harpyska MOXET npunaratbCa nNpu MNOMOLUN
rmapaBnmMyecknx nNpuMBOAOB NMGO Npy MomowM BO3OyauTENA Ha PEe30HAHCHOM CTeHae,
MO3BOSIAIOLLMM NPOU3BOANTL UCMbITAHUS C KOAPPULNEHTOM aCUMMETPUN LiMKINA HAaNPsKEHNI
R = —1.

2. OLUEHKA PE3YJIbTATOB UCMNbITAHUA

2.1 MpuyHUMNbI

lMepen npoBedeHWEM WCMbITAHWA Ha YCTaANOCTHYHO MPOYHOCTb KOSMEeH4YaTbln Ban
HeobXoAMMO MPOBEPUTbL B COOTBETCTBUM C NpoueadypamMu KOHTPONsS KadecTBa, BKo4vas
COOTBETCTBME XMMMUYECKOrO COCTaBa MaTtepuana, ero MexaHuM4yeckux CBOWCTB, TBEPOOCTU
NMOBEPXHOCTU, FMyOUHbBI N NPOTAXKEHHOCTM YNPOYHEHUS], KayecTBa 06paboTkn NOBEPXHOCTEN
LLEEK.

O6pasubl Ans MCAbITaHUW AOMKHbI ObITb MOArOTOBMEHbI Takum 06pasom, 4TOObI
OoTpaXaTb «HWKHIOK 4YacTb» [AuanasoHa npuemsnemMblX 3HayYeHud — B YacTHOCTW, Anis
KoneHyaTbiX BanoB C WMHAYKUMOHHOW 3aKarkon 3TO O3HadyaeT MWHMMAaribHO LOMyCKaemyto
rnyGuHy ynpoYHEeHUs, MUHMManbHas NPOTSPKEHHOCTb 30HbI YNPOYHEHUS Ha ranTennu u T. n. B
NPOTMBHOM Clyyae cpefHue pesynbTaTbl UCMbITaHM Heobxoanmo ByaeT CKOppeKTMpoBaTh C
y4yeToOM JOBEPUTENBHOIrO MHTEpPBana: Ansa cpeaHero n Ans CTaH4apTHOIO OTKITOHEHUS MOXET
ObITb B3AT MHTEpPBan ¢ AoBepuTenbHOM BeposaTHOCTHI0 90 %.

Mpy Mcnonb3oBaHUKM B pamMKax rnaBbl 2.4 HACTOSLLEN YacTu pe3ynbTaToB MCMbITaHUM
cneayeT NpoBepuTb U y6eanTbCsi, YTO OHM COOTBETCTBYIOT CPEAHEN YCTANOCTHON NPOYHOCTMH,
c yvyetoM wnm 6e3 y4yeTa YyKa3aHHONO Bble WHTEpBana C [AOBEPUTENbHOWN
BepoATHOCTbIO 90 %. CTaHgapTHOE OTKITOHEHME OOIMKHO ONpPeaensTbCs C y4eTOM MHTEpBana
ana poseputenbHon BepoATHocTM 90 %. lNpwu aTom pesynbTaT, KOoTopbii OyaeT B3AT B
KayecTBe YCTaNoOCTHOW MpPOYHOCTW, OyaeT paBeH CpeaHeMy 3HAYeHWo YCTanoCTHOW
NPOYHOCTN MUHYC OOHO CTaHAAPTHOE OTKIOHEHME.

Ecnn oueHka npoBogutcsa Onsi onpeneneHusi OTHOLIEHUS MeXZy MeXaHUYeCKMMM
CBOMCTBaMW MaTepuana npu CTaTMY4eCKOM Harpy>XeHun n yCTanoCTHOW MPOYHOCTbIO, Takoe
COOTHOLLEHNEe [OIPKHO OCHOBbIBATbCA Ha (PaKTUYECKUX (T.€. U3MEPEHHbIX) MeXaHUYeCcKnx
CBOWCTBAXx, a He Ha yCTaHOBMEHHbIX MUHUMarbHbIX 3HAYEHNAX 3TUX CBONCTB.
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MeTtoaunka pacyeTta, NnpeacTaBneHHasa B 2.4, NPUMEHSETCS Kak Ansi CTyNneH4YaToro, Tak u
ANa MoanrLUMpPOBaHHOIO CTyNeH4YaToro MeToaa.

2.2 CtyneH4aTbI MeTO

Mpn NpUMeHeHMM CTyneH4aToro metoda B nNepBoM obpasue co3gaeTcs HanpskeHue,
COOTBETCTBYIOLLIEE CpedHEN OXuaaemMon YCTanoCTHOW MnpodHocTM. Ecnu  obGpaseu
BbliaepxunsaeT 107 UMKNOB, ero OTKNagbiBalT, a Ansa crneadylollero obpasua cosaatroT
HanpsPKeHne Ha ogHy CTyneHb Bbilwe npeablayLiero, T.e. nocne Kaxagoro obpasua, ycnewHo
npowlelwero ucnolTaHue, Bcerga naeT cnegylownin, B KOTOPOM CO30aETCHA HanpshkeHne Ha
OOHY CTyneHb Bbilwe. [py aToM Mexay CTyneHaMu npupalleHne HanpsKeHUss HanpsbkeHue
noabuparT Takmum obpa3oM, YTOObI OTKIIOHEHME COOTBETCTBOBASIO OXWOAEMOMY YPOBHIO
CTaHOaPTHOrO OTKIMOHEHUS.

Ecnu o6paseu paspyliaeTcs Ao npoxoxaeHus 107 UMKNoB, To PUKCUPYIOT OTpaboTaHHoe
KONMYeCTBO LIMKIOB, a B crieaytowem obpasLe co3qatoT HanpskeHne Ha Of4HY CTyMNeHb HuxkKe
npeabigyuiero. Mpy 3TOM, CymMMa HeycCnewHo 1 yCneLwHO 3aBepLUEHHbIX UCMbITaHUA paBHa
Konu4yecTtsy o6pasLoB.

lMepBOHaYanbHbIN CTyNeHYaTbIi MeTo4 NPUMEHMM TOSBbKO B Criydae Hannyms 60nbLIoro
KonnyectBa 06pasLoB, MOCKOMbKY ANs AOCTUXKEHMS LOCTaTOMHOM TOYHOCTM pesyrnbTaTa
NCMbITAaHUN HEOBXOANMO MCMNONb30BaHME 0KOJo 25 06pasos.

2.3 MoandunumpoBaHHbIN CTyNeH4YaTbIi MeTo

Mpn npumMeHeHMn MoAMPUUMPOBAHHOIO CTyneH4YaToro Metoga B nepBoM obGpasue
CO30aeTCs HanpsXeHue, KOTOpoe, BEpOSTHEE BCEro, OKaXeTCs 3aMeTHO HuXKe cpeaHen
ycTanocTHow npovHocTu. Korga aToT o6pasel ycneluHo nporaeT 107 uMKNoB HarpyxeHus, B
HEM Xe Co3JaeTCs HanpshKeHWe Ha OdHy CTyneHb Bbllwe npeabigyuiero. [Npu atom mexay
CTYNEeHAMM nNpuUpaLLleHne HanpsbkeHus LOMMKHO nopbupaTtbeca Takum obpas3om, 4ToObI
COOTBETCTBOBATb  OXMOAEMOMY  YPOBHIO  CTaHAApPTHOrO  OTKMOHeHuda.  [Mpouecc
NMOCTYNEeHYaToro yBENUYEHUA Harpy3kM npogorkaetcs ¢ obpasuom O ero paspylueHus.
Mocne ero paspylweHus, B criegylollemM obpasLe co3agaeTcs HanpsbkeHne no MeHbLUen Mepe
Ha 2 CTYMNeHM HUXe TOro, NP1 KOTOPOM MPOM3OLLINO pa3pyLueHre npeablayLiero obpasua.

B pamkax aToro nogxoga KOnMyecTBO HEYCMELLHO U YCNeLWwHO 3aBepLUEHHbIX UCMbITaHWN
(cunTas No HamBbICLLEMY YPOBHIO HaMNpsXKeHWU, Npu KOTOpoM o6pasel ycnelwHo npoten 107
LMKNOB) 06bIYHO paBHO Yncry obpasLoB.

PesynbTaT, NONyYeHHbIN MO UToram UCrbITaHUN N0 MOAUMULMPOBAHHOMY CTYNeH4YaToMy
mMeTody, crnegyeT MCMOnb30BaTb C OCTOPOXHOCTbIO, MOCKOSIbKY €CTb BEPOSATHOCTb, YTO
nocTyneHyaToe yBenuyeHue Harpyskum Ha obpasel, 0ocobeHHO npu 60onblOM cpeaHeM
HanNpsP>KeHUN, MeeT CBOWCTBO yBENNYMBATL Npeaen yCcTanocTun, XoTa aToT adpdekT obydeHuns
MEHee BbIpaXXeH B Cry4vae MChbiTaHui 06pa3sLoB BbICOKOMPOYHbIX CTanen C npeaenom
npo4HocTun 6onee 800 Mla.

Mpn HeobGxoaMMOCTM pacyeTa LOBEPUTENbHOrO MHTEpBara MUHUMaNbHOE KONUYECTBO
ncnbiTbiBaeMbix 06pa3yoB cocTaBnsieT 3 LWT.

2.4 PacuyeT BbIOGOPOUYHOro cpeaHero U CTaHAapTHOrO OTKITIOHeHUSA

[anee npeacrtaBneH npumep ucnbiTaHui ana 5 kpueowwunos. lMpy mncnonb3oBaHUK
MOAMMULMPOBAHHOIO CTyneH4yaToro Metoga n Mmetoga oueHkm [iukcoHa n Myaa konnyectso
obpasuos paBHsaeTcs 10, T.e. 5 ycnewwHbIX 1 5 HeyCnelHbIX pe3ynbTaToB:

Konuyecmeo obpasyoe n = 10

Kpome TOro, AaHHbIn MeTo4 MoapasfaenseTrcss Ha [[Ba Buaa CoO  cnegyowummu
pe3ynbTaTtamMu UCNbITaHUN:

MeHnee yacmbili pe3ynbmam — HeycrnewHbil C = 1

MeHnee yacmbili pe3ynbmam — ycriewHbil C = 2

B pamkax paHHOro meToda WCMOMb3YKTCSA TOMbKO MeHee 4acTble pe3ynbTaThbl
NCNbITAaHUR, T.€. ECNN HeyCneLHbIX pe3ynbTaToB 60MbLUE, YEM YCMNELUHbIX, TO UCMOMb3yeTcs
KONMYEeCTBO YCNELLHbIX Pe3ynbTaToB, 1 HA0OOPOT.

Mpn wncnonb3oBaHMM  MOANULMPOBAHHOIO  CTYMEHYaToro MeToda  KONMUYeCcTBO
YCMNELUHbIX N HeYCNEeLHbIX pe3ynbTaToB 06bIMHO oamMHakoBo. O4HaKo UCMbITaHWUst MOTYT ObITb
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N HeydayHbIMKW, Hanpumep, KONMYECTBO YCMELHbIX pe3ynbTaToB MOXET OblTb MeHbLue
KONM4ecTBa HeYCneLLHbIX pe3ynbTaToB, ecin obpasel, C HanpsKeHMEM Ha BEe CTYNEHU HUXE,
4yeMm B NpeapblayLiemM (HeycnewHom) criyyae, paspyLuaeTcs cpady xe. C opyron CTOPOHbI, €Cnn
Takoe HeOoXuaaHHoe NpeXAeBpeMEHHOe paspylleHMe MNpoUCXoauT Mnocre OTHOCUTENbHO
©O0MbLIOro YMCna UUKNOB, TO YPOBEHb HAMNPSHXKEHUS HUXKE AAHHOrO0 MOXHO ONpPedenuTb Kak
YCMELLHbIN.

Mogxon OukcoHa u Myga, BbiBEAEHHbIM M3 TEOPMM MaKCMManbHOro npasgononobus
(koTOpLIN Takke MOXEeT OblTb UCMONbL30BaH, OCOOEHHO B X04e UCMbITaHWWA C HebonbLInM
KonuyectsoM o06pa3suoB), MO3BOMSET ONPEeAENnUTb HEKOTOpble MPOCTble MNPUGIMKEHHbIE
ypaBHEHUs Ons  pacyeTta BblIOOPOYHOro cCpeaHero W CTaHAApTHOrO  OTKIOHEHMS Mo
pesynbTtataM WCMNbITaHUS CTyneH4yaTbiM MeTogoM. BbibopoyHoe cpegHee MoOXeT ObiTb
paccynTaHo no opmyne:

Sqg =Sa0 +d(A/F-1/2)pnaC = 1

Sa =Sa0+d(A/F+1/2)pna C = 2

CTaHgapTHOE OTKITOHEHNE MOXET BbITb onpeaeneHo no gopmyrne

2
s =1,62d (“5—+0,029)
roe: Sq0 — CaMblii HA3KUIA YPOBEHb HaNPSKEHNS ANs MEHee YacToro ucxoaa
d — CTyneHb HanpshKeHusi
F = Sfi
A= ZXi-fi
B = Xi2-fi
i — HOMep YPOBHS HaMpsHKeHNs
fi — KonuyecTBO 06Pa3LOB Ha YPOBHE HaMNPSXXEeHUS i

dopmyna ans pacyeTa CTaHOAPTHOIO OTKIOHEHUS SIBNSIETCSt NPUGNMKEHHON U MOXeET
NPUMEHSATLCS NPK

B-F-A?
F2

>0,31n05s<d<1,5s

Ecnu HM ogHO 13 3TKX YCroBWUIA He BLIMNOSHSAETCS, crnegyeT pacCMOTpeTb BO3MOXHOCTb
BbINMOSIHEHNST MOBTOPHOIO MCMbITAHWUS CTyneH4YaTbiM MeToAoM nmMbo ANns HageXHoOCTH
3HAYUTENbHO YBENUYUTD BENNYMHY CTAHLAPTHOrO OTKNOHEHMS.

Ecnu BennunHa ctynenn d 3HaumTenbHO 6onblue CTaHAapTHOrO OTKMOHEHUS s, AaHHas
MeToauKa NPWBOAWUT K MEHbLUeMY CTaHOapTHOMY OTKIIOHEHWIO UM HEMHOro 6Gornbluemy
BbIOOPOYHOMY CpedHeMy, HeXenu Korga pasHuua Mexay CTYNeHbld M CTaHAapTHbIM
OTKINOHEHVEM OTHOCUTENBHO mana. CoOTBETCTBEHHO, ecnum BENMYMHa
CTYNeHWn d 3HaYNTENbHO MEHbLLE CTaHOAPTHOro OTKMOHEHUsI s, TO JaHHas MeToauka gaeT
Gornbluee CTaHgApPTHOE OTKIMOHEHME U HEMHOIO MeHbLUee BbiIBOpoYHOE cpeaHee.

2.5 [JoBepuTenbHbIN MHTEPBAN ANA CpeaHero npeaena ycranoctu

Mpy NOBTOPHOM MPOBEAEHUN UCMbITAHWA Ha YCTanOCTHY MPOYHOCTb CTyNeH4aTbIM
MeToaoM BbIOOpPOYHOE cpedHee M CTaHOapTHOe OTKNOoHeHue OyayT, BeposTHee BCEro,
oTnu4aTtbCa  OT nNpeablgywiero  ucnoiTaHna.  [loaTomy 3a  cYyeT  MUCMNOMb30BaHUSA
OOBEPUTENBHOrO MHTepBana Ans BblIOOPOYHOro cpegHero Heobxogmmo obecneuntb, C
3a[@aHHbIM YPOBHEM YBEPEHHOCTW, 4TOObl 3Ha4YeHWsi, MNOMyYEHHble MpU MOBTOPHbIX
ncnbiTaHusax, 6binm Boiwe BbIOpaHHOro npegena ycranocTy.
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N3BEeCTHO, 4TO OOBEPUTENBHLIN MHTEPBaN A51s BbIOOPOYHOro cpegHero ¢ HeM3BEeCTHOMN
aucniepcnen umeeT t-pacnpegeneHue (pacnpegeneHue CTblogeHTa), CUMMETPUYHOE
OTHOCUTENBHO CpefHero.

JloBepuTenbHblfi ypoBeHb, OOBIYHO HCIOAB3YEMBIH 7151
oTIpe/ieNieHHs BLIOOPOTHOTO Cpe/iHero, cocTapser 90 %, T.e.

Vd 90 % BLIOOPOYHEIX CpelHHX, HOJYYEHHBIX B pe3yILTaTe

/’ \ HOBTOPHBIX HCMBITAHHMH, OyIyT Bbllle 3HAYEHHS, PAacCYHTAH-

a HOTO IpH BEIOPAHHOM JOBepHTEIbHOM ypopHe. Ha prcyHke

\i MOKA3aHO 3HAYCHHE ! JUI JIOBEPHTRILHOIO HHTEpBAIA
% .

= | — (1 —a)-100 % ans BLIGOPOYHOTO CpeHero.

Puc. 2.5.
PacnpeneneHune CTblogeHTa

Ecnn S, sBnseTca aMnupuMYeckum cpegHuMm, a s — 3SMNUPUYECKUM CTaHOAPTHBIM
OTKINOHEHMEM ANs NocrneaoBaTeNbHOCTM U3 n 06pasLoB, B KOTOPOW 3HAYEHUSI MEPEMEHHbIX
pacnpegeneHbl HOPManbHO C HEW3BECTHbIM BbIGOPOYHLIM CPEOHUM U HEU3BECTHOM
ancnepcuen, goseputenbHbii MHTepBan (1- a)-100 % anga cpeaHero paBeH:

P(Sa_ta,n—l : S/\/E < SaX%) =1-a

Mony4ynBLUMICS AOBEPUTENBHbLIN MHTEPBAN CUMMETPUYEH OTHOCUTESNTBHO 3MMUPUYECKOTO
cpeaHero BbIGOPOYHbIX 3HAYEHUI, a HWKHUIA Npeaen MOXXHO HanTu no dopmyne:

SaX% = Sa_ta, n-1° 5/‘/7_1

4YTO SAABMSIETCA CPeAHVMM npederniom ycTanocTu (COBOKYMHOE 3HaveHue), no KOTOpoMy
MO>XHO ONpeAennTb COKpaLLIEHHbIV Npeaen yCTanocTu, y4nTbiBaOLWMA Npeaerbl BEPOSATHOCTH
paspyLUeHns.

2.6 [JoBepuTenbHbIA MHTEPBaN ANsl CTAaHAAPTHOIrO OTKITIOHEHUA

[oBeputenbHbI MHTEpBanN A48 QMcnepcumn HopMarnbHOW CryYyanHon nepemMeHHon umeet
pacnpegeneHve xu-ksagpaT ¢ n—1 cteneHsmu cBoboabl.

/'[()BCPHTCJ'IBHHﬁ YPOBCHb CTAHJAAPTHOIO OTKIOHCHHA
. HCIIOJIL3YETCsT L obecriedeHust TOro, 4TOOBI CTaH1apTHBIC
;i ¥ OTKJIOHCHHS 1IPH IOBTOPHBIX HCIIBITAHUAX HAXOJWIHCH HHIKC
/ .L\\ BEPXHETO Mpeacja, MoJydaeMoro H3 CTaHJAaApTHOTO

o
‘,"‘ k"-\ OTKJIOHCHHSI 110 pe3yjibTaTaM YCTaJIOCTHBIX HCIILITAHHH C
J
/ > OIpe/IeJICHHBIM JI0BEPUTE/IbHBIM ypoBHeM. Ha pucynke
J
5 TIOKa3aHO paclpe/IC/ICHHC XH-KBa/IpaT UIA JOBCPHTCIIBHOIO
72

nuanaszona (1 —a) 100 % s qucnepcuu.

L= an-d

PucyHok 2.6.
Pacnpenenenne xu-ksagpat

lMpegnonaraembin pe3ynbTaT yCTanoCTHbIX UCMbITaHMI N 06pa3uoB NpeacTaBnsieT cobon
HOPMarnbHYyl Cry4YanHyl MNepeMeHHylo c aucrepcueri 62 u obnagaet 3MIUPUYECKON
avcnepcuein o?. [oBepuTenbHbii uHTepBan (1 — a)-100 % pAOns [gaHHOW Avcnepcun
cocTtaBnset

(n-1)s?
P( o2 < Xczl,n—l) =1l-a
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HoseputenbHbin nHTepBan (1-a)-100 % p[ns cTaHgapTHOrO OTKMOHEHUS paBeH
KBagpaTHOMY KOPHIO M3 BEpXHEro npegena [AOBEPUTENBHOrO MHTEpBana Aucrnepcun wm
HaxoguTcsa no opmyne

n-1

2
Xa, n-1

S

Sxop =

OT0 cTaHgapTHOE OTKITOHEHUE (COBOKYMHOE 3HaYEeHME), Mo KOTOPOMY MOXHO OMNpenennTb
npeaen ycranocTu, yYnTbiBaloLWMIN Npeaenbl BEPOATHOCTU paspyLUEHuUs.

3. UCTNbITAHUA MATJIbIX OBPA3LIOB

Moa manbiv o6pasuom 30ecb NOHMMaeTcs oauH 13 obpasLoB, B3SATLIX OT KpMBoLUMna.
MockonbKy obpasubl NCNONb3YKTCA ANS ONpefeneHns yYCTanoCTHOMW NPOYHOCTU ranTenewn,
OHW JOIMKHbI OTOMpaTbCca M3 obnacten, Haxogsawmxcs GnM3Ko K ranTensm, Kak nokasaHo
Ha puc. 3.

Heobxoanmo ybeamtbCs, 4TO HanpaBfeHWe [MaBHOMO HaMNpPsHKEHUST MpU UCMbITAHUAX
obpasua 9KBMBANEHTHO TakoOBOMY [nsi MNOMHOpPa3MepHOro Kpueowwmna. [lpoBepky
pekomeHayeTcs npoBoAnTb npu nomowm MK3.

OBPASUE! A u B M3 OBNACTH
TFAITTENH PAMOBON LIEAKA

OBPA3LLI C u B W3 OBNACTH
TAITENH WATYHHOM LIEHKH

Puc. 3.
MecTa B3siTUs 06pasLoB U3 kpuBoLuMna

CraTnyeckne mexaHuyeckne KayecTBa ONpeaensioTcs B COOTBETCTBUM C npouedypamu
KOHTpOIS KayecTsa.

3.1 OnpepeneHne N3rMbHom ycTtanocTtHOM NPOYHOCTHU

PekomengyeTtcsa mcnonb3oBaTb 06pasubl 6e3 Hagpesa BO nsbexaHne BO3HUKHOBEHUS
HeonpeaeneHHOCTeN, CBA3aHHbIX C BAUSHUEM rpaaveHTa HanpsbkeHun. MNpegnodtuTensHa
MeToauKa WUCMbITaHMN 3HaKoNepeMeHHOW Harpyskon (KO3dUUMEHT acMMMeTpuu uUukna
HanpsbkeHnn R = —1), ogHako C y4eToM OCOBEeHHOCTEN MNpOBEAEeHWUs UCMbITaHua U Ans
YCNOBUA MHOFOOCHOrO HarpyXeHusi [AOMNOMHWUTENbHO MOryT WCMONb30BaTbCA Apyrue
METOAMKN.

[nsa obecneyeHunsa Toro, 4Tobbl HAaNpaBneHWe rMaBHOrO HaNPsXXeHUst B XO04e UCMbITaHUI
3HaKOMEepeMEeHHON Harpy3kon oTpaxano HanpaBfeHue T[NaBHOro HarnpsxeHus Ha
NOMHOPa3MepHOM KpWUBOLLMME, NPW OTCYTCTBUM AOMNOMHUTENBHOW MHGopMauun obpasew
Heobxoaumo pacnonaratb NoA yrnom 45 rpagycoB, Kak nokasaHo Ha puc. 3.

A.  Ecnu uenbio UcnbiTaHUi SBNseTcs onpeaeneHne BrvsaHUA YUCTOTbl MOBEPXHOCTH,
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MO>HO MCnonb3oBaTb 06pa3subl, B3ATble U3 06nacTy npmbnuantensHo Ha 120 rpagycoB BOONb
OKPYXXHOCTU (CM. puc. 3).

B. Ecnu uenbtlo ucnbiTaHuin sBnAeTcst onpefeneHne BUSHUS HENpepbIBHON KOBKM,
ob6pasubl cnegyeT 6paTb UCKNIOYMUTENBHO M3 obnacTn BGNN3M NOCKOCTM KpMBOLLMNA.

3.2 OnpepeneHne KPyTUIIbHOM YCTaNOCTHOW MPOYHOCTH

A. Ecnu o6Gpasubl nogBeprawTCs UCMbITAHUIO Ha KpydeHue, Bbibop ob6pa3suos
OCYLLIECTBIISIETCA MO TEM XXEe KPUTEPUSIM, YTO NMpPU UCMbITaHUAX Ha M3rmb. Bo Bpems oueHku
cnegyeT yuuTbiBaTb BVUSHUE rpagueHTa HanpsKeHun.

B. Ecnu obpa3subl UCMbITLIBAOTCA 3HAKOMEPEMEHHOW Harpy3kom WU npu OTCYTCTBUM
AONOMHUTENbHOM MHopMaumm, obpasupl cnegyeTt oTbupate U3 obnactm B npegenax 45
rpagycoB OT NAIOCKOCTU KpuBowmna, Ans obecneyvyeHns KONMMHEeapHOCTU HanpaBrieHUn
rMaBHbIX HaMNpsPKeHUn mexay obpasuamu 1 nornHopasmMepHbiM Kpusowwunom. pu otbope
obpa3ua Ha HEKOTOPOM pPacCTOAHMM OT CPEOUHHOM MNIIOCKOCTU (NMOCKOCTU KpuBOLIMNA)
KoneH4aToro Bana BAOMNb ranTtenu, 3Ty MAOCKOCTb MOXHO MOBOpayuBaTbh BOKPYr LieHTpa
WaTyHHON LWenkn u OpaTb Heckonbko o06pas3uoB ANna onpegerneHns  HanpaereHus
paspylleHus BCneacTtBuMe KpyveHust  (pesynbratbl  Heobxogmmo npeobpasoBaTb B
COOTBETCTBYIOLLNE KPYTUSIbHBIE 3HAYEHUS).

3.3 Mpoumne mecta oT60pa O6pasLoB

Ecnu uenbio ucnbiTaHun sBNSEeTCA onpefeneHve YCTanoCTHbIX XapakTepuUCTUK, a
KoneH4aTbl Ban M3roToBMEeH HEMNPEpPbIBHOM KOBKOW, MOTYT Takke OTOMpaTbCA NPOAOSbHbIE
obpasubl Ha Gonee ANWHHBIX yyYacTKax Bana U3 Tex MecCT, OTkyaa obbl4HO OTOMpatoTcA
o0pasubl 48 MEXaHUYECKNX UCMbITaHWA. [na aToro Heob6xoammo, YTOObl TakoW ANUHHBIN
y4acTOK Baria npoxoann TepMmyeckyto o6paboTky B Ka4ecTBe COCTaBHOW YacTu KOreH4YaToro
Bana, a ero pasvep obecneuymBan CXOXyH C KPMBOLLUMMNOM CKOPOCTb OXMaXAeHusi npwu
3aKarke.

Mpn wncnonb3oBaHMM pPe3ynbTaToOB WUCMbITAHMA 06pas3LoB OT ANMHHOW 4YacTu Bana
Heob6Xo0aNMO y4MTbIBATb, HACKONbKO CTPYKTypa 3epHa B 3TOW YaCTN COOTBETCTBYET rantensam
LWATYHHbIX LLEEK.

3.4 ConocraBneHue pe3ynbTaTtoB UCNbITAHUN

BennumHy ycTanoCTHOM MPOYHOCTW, MOSMyYEHHYID B XO4e WCMbiTaHui 00pasLos,
HeobxoanumMo npeobpasoBaTb B YCTANOCTHYH MPOYHOCTb MOSHOPA3MEPHOro KONeH4aToro
Bana.

Mpn MCNONb30BaHUN XapaKTepPUCTUK W3TMOHOM MPOYHOCTW, OnpederieHHbIX B Xoae
UCnbITaHUN, CrieayeT yunTbiBaTb, YTO YCMNELLHO OCYLLECTBNEHHAsa HenpepbiBHas KOBKa gaeT
MOBbILEHHbIE, NO CPABHEHUIO C APYIMMW BUOAMMU KOBKW, XapaKTEPUCTMKWU, HO OObIYHO He
NpMBOAMT K COPa3MepHOMY MOBbLILLEHNIO KPYTUITBHOM YCTaNoCTHOM NPOYHOCTH.

B nogoGHbIX cnydasax pekomMeHOyeTcd AOMOMHUTENBHO MNPOBECTU WCNbITAHUA Ha
KpyYeHue Mnn BbINOMHUTbL KOHCEPBATMBHYIO OLIEHKY KPYTUIbHOM YCTanoOCTHOM MPOYHOCTH,
Hanpumep, 6e3 ydyeTa HenpepbIBHON KOBKW. OTOT NOAXOA NPUMEHWM MpU MCMOSb30BaHUN
kputepusa MNada — MNonnapga. OgHako OH HENPUMEHUM MPU UCNONBb30BaHUKN KpUTepust ¢OOH
Mwu3zeca nnm MHOrooCHbIX KpUTEPUEB, Hanpuvep, kputepma Punanu.

Ecnn BbIIBNEHHOE COOTHOLWIEHME MeXOy W3rMOHOM WU KPYTWUIIbHOW YCTaroCTHOM
MPOYHOCTLIO CYLLECTBEHHO OTnMYaeTcs oT V3, BMecTo kpuTepusi ¢oH Museca crnepyeT
ncnonb3oBaTb kpuTepun Mada — MNMonnapga. Kpome Toro, npm nccneaoBaHUmn XxapakTepucTumk
mMartepuana B YCrOBUAX MHOMOOCHOIO HarpyeHusi HeobXoAUMO y4eCTb, UTO HenpepbiBHas
KOBKa BOOSb HanpaBrieHNSA BOSIOKOH AenaeT Matepuan Heo4HOPOAHbIM B YacTU yCTaNOCTHON
NMPOYHOCTN, B CBA3M C YeM, XapaKTEPUCTUKM MaTepumana B pasHblX MAOCKOCTAX OyayT
pasHbIMU.

BBepeHve niobbix KOIMPDULNEHTOB BIMSHUSA OOIMKHO ObiTb 0BOCHOBaHO. [MOCKOMbKY
KO3(pPMLMEHTbI, NPUMEHAEMbIE NPW MacLUTabmMpoBaHMM pe3ynbTaToB WCNbITaHUA Ans
MaTtepuana 6e3 NnoBepXHOCTHOIro yNpPOoYHEHUsI 1 MaTepuana, NnogBeprHyToro nOBEPXHOCTHOMY
YNPOYHEHMIO MOTYT ObITb Pa3nnyHbl, NPeaNOYTUTENBHO UCTNbITaHNE 06pas3L OB, B3ATbIX KakK U3
HEeynpOYHEHHOrO, TaK U U3 yNPOYHEHHOro MaTepuana.
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4. NOJTIHOPA3MEPHbBIE UCTIbITAHUA

4.1 M'mapaBnuyeckas nynbcauus

[nsa ncnblTaHUn KONeHYaTbIX BanoB TPEX- UMW YETbIPEXTOYEYHbIM N3rMOOM 1 KpyYeHUEM
MOXET ObITb NMOCTPOEH MMMOPaBANYECKUA UCTbITAaTENbHbLIN CTEHA, NO3BONAOLWMIA NPOBOAUTD
NCNbITaHUA C NIOBBLIMKU 3HAYEHNSIMU KO3 PULIMEHTA aCUMMETPUN LMKNa HanpsxeHun R.

Mepen Hayanom UcnbiTaHNA BENUYMHA NpuraraemMon Harpy3skun 4omkHa 6bITb NpoBepeHa
npyv NOMOLLM TEH3OMETPUYECKUX 4aTYMKOB Ha rMafKuX yyacTkax Bana, a Bo BpeMs UCMbITaHuS
X NPUMEHeHWe AN KOHTPONS Harpyskn HeobsizaTenbHo. Takke LenecoobpasHo NpoBepsTh
HanpsXXeHnsa B rantensax npu noMoLu LienoyYek TEH30MEeTPUYECKUX JaTYNKOB.

Kpome Toro, BaxHo, 4TobObl UCNbITaTENbHbIN CTEHA obecneymBan rpaHNYHble YCroBUS
cornacHo npunoxexuto 1l (3.1 — 3.3).

CraTtuyeckne MexaHn4eckme kadecTBa onpeaenstoTcs B COOTBETCTBMU C npoueaypamu
KOHTpONS KayecTsa.

4.2 Pe3oHaHCHbIW cTeHf,

Pe30HaHCHbIN CTeHO C OTHOCUTENbHO HEBLICOKMM 3HepronoTpebrieHnemM npumeHseTcs
Ons onpeaeneHns M3rmMbHOM yCTanoCTHOM MPOYHOCTU, KaK MpaBwuIio, Npu KoadduumneHTe
acMMMeTpumM umkna HanpskeHni R = —1. C yyeTom TOro, 4to ero paboyvas yactora o6bI4HO
OTHOCUTENbHO BbicOKa, T.e. 107 UMKINOB MOXHO OOCTUYb B TEYEHME HECKOSbKUX CYTOK.
YCTpPOMCTBO UCMbITaTENbHOro CTeHAa nNpeacTaBfeHo Ha puc. 4.2-1.

BenvunMHa  npuvnaraemMon  Harpyskum  OOSDKHA  MNpOBEpsTbCA  MpyM NMOMOLUM
TEH30MEeTPUYECKNX AaTUYMKOB Ha rMagkuMx ydacTkax Bana. Takke LenecoobpasHo npoBepsaTb
HanpsXXeHUa B rantendx npu noMoLu LlenoyYek TEH30MEeTPUYECKUX JaTYNKOB.

@
@

1

Puc. 4.2-1.
MpumMep ycTpoicTBa pe3oHaHCHOro CTeHAa Ans UCMbITaHUS U3TMGHON Harpy3Kkon
1 — Kpusowwn; 2 — Onopbl; 3 — [IByTaBpoBast 6arnka; 4 — QKCLEHTPUK C MPUBOAOM OT ABUraTeNs C perynupyemon
YacToTOl BpalleHusi; 5 — TEH30METPUYECKUI AaTumK AN PErYNIMPOBKN U KOHTPONS Harpysku; 6 — Ynpyras
noasecka
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3aXnMbl BOKpPYr pamMOBbIX LUEeK AOMMKHbl OblTb YCTPOEHbl Takum obpas3om, 4Tobbl
WCKINIOYUTb CUNbHOE UCTUPaHWE, KOTOPOE MOXET MNPUBECTU K paspyLUeHU0 MNoA Kpasmu
3axmMMoB. [lpy Hannuun onpeaeneHHoOro pPacCTOsSHUA MEeXAy 3aXumamu 1 rantensamu
pamoBbIX LWeeK Harpy3ka OyoeT COOTBETCTBOBATb YETLIPEXTOYEYHOMY M3rMby W, Takmm
obpasom, byaeT penpeseHTaTMBHOW U ANS rantenen pamoBbIX LUEEK.

B pBuratene rantenu waTyHHbIX LWeeKk O0OblMHO paboTaT npu KosdduumeHTe
acMMMETPUM UMKNa HanpsbkeHnn R 6onblie, yeMm —1, a ranteny pamoBbIX LLUEeK MeHbLue,
yem —1. lMpn HeobGXxoAUMOCTM MOXHO obecneunTb TaKyld Harpysky 3a cyeT Co3daHus
npeABapuUTENbHOIO HanpPsXXeHus.

YCTponCTBO CTeHaa ANna onpefenieHnst KpyTUNbLHOM YCTanocTh nokasaHo Ha puc. 4.2-2.
Mpy BO3OENCTBUM HA KPUBOLLMM KPYTALEW HarpyskM cKpydmBaHue LWAaTYHHOW LUENKK
3acTaBnsieT pamMoBble LENKN cMmellaTbcs B BOKOBOM HanpasneHun. Ecnn Ha KpyTUnbHOM
pe30HaHCHOM CTeHAe UCMbITbIBAETCS OOUH KPMBOLLKM, TO paMOBbIe LLUEWKN C 3aKpenieHHbIMU
Ha HWX rpy3amu MoOrytT BuGpupoBaTb B OOKOBOM HamnpaBneHun, npu 3TOoM 6GOKoOBOE
nepemMeLLeHne 3akpensieHHbIX rPy30B MOXET ObITb YMEHbLUEHO 3a CYET UCMONb30BaHUA ABYX
KPMBOLLMNOB, OCOBEHHO eCnv KpMBOLLMMNbI OPUEHTUPOBaHbl oAMHakoBo. OQHaKO B TakoMm
crny4vae pamoBasi Lelika, pacrnonoXeHHasa nocepeauHe, byget nepemeLaTbCsl MIHTEHCUBHEE.

Puc. 4.2-2.

Mpumep ycTporicTBa pe3oHaHCHOrO CTEHAA ANS UCTbITaHNS ABYXCEKLMOHHOMO KpMBOLLMMNA KPYTUITbHOM
Harpyskov 1— Kpuowumn; 2 — QKCLEHTPWK C MpUBOAOM OT Asuratens; 3 — 3axum; 4 — TeH3oMeTpu4eckmn
Aartyuk; 5 — [1ByTaBpoBble banku; 6 — Ynpyras nogsecka

lMockonbky OOKOBble MNepemMeLleHns MOryT Bbi3BaTb OnpedefneHHble  M3rMbHble
HaNpPsPKeHUs, Ha rnagkMe YacTu LaTYHHbIX LeeK Takke AOMKHbl OblTb YCTAHOBMEHbI
TEH30MEeTpUYECKNE AATYMKN ONA U3MEpPEHUsa NMobblX BO3MOXHbIX U3rMboB, KOTOpPbIE MOTyT
NOBNUATb Ha pe3ynbTaTthbl UCMbITAHUNA.

Kak n B cny4ae wucnbiTaHUn Ha u3rnb, BenuuMHa npunaraeMon Harpysku OOSDKHa
NPOBEPATLCA NPU MOMOLLM TEH3OMETPUYECKNX OATUYMKOB Ha rMagkux yyactkax Bana. Takke
uenecoobpasHo NpoOBEPSATb  HaMpskeHua B rantensx npy NOMOLWM  Lernovek
TEH30METPUYECKNX JAaTUYNKOB.
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4.3 Ucnonb3oBaHue pe3ynbTaToOB U NPUEMSIEMOCTb KONIEHYaToro Bana

Lns cydoe koHMpakm Ha nocmpolKy umnu repeobopydoeaHue KOMOPbIX 3aKIYEH
0o 01.01. 2021 e.

[na KOMOUHMPOBAHUS PE3yNbTaTOB UCMbITAHUI HA N3TMBHYHO C KPYTUITbHOMW YCTaNoOCTHON
NPOYHOCTBIO NPU pacveTe NPUEMIIEMOCTU KoreH4YaToro Bana (cMm. 2.4.11 HacToswen YacTn)
noaxop Nagpa — MNonnapaa MOXeT NPUMEHATLCS B CReayowwmx cnyyasx:

B oTHowWeHnn anameTpa waTyHHOMW LUENKN:

Q = (V(98u/opwer)? + (T /Tower)? )™t

roe: Opwer — YCTANOCTHas MPOYHOCTb NPU U3rMBHBIX UCMBITAHUSAX;
Tpwer — YCTanNoCTHas NPOYHOCTb MPY KPYTUMBbHBIX UCMBITAHUSX.

B OTHOLIEHNN MacnAHOro OTBEPCTUS LWATYHHOWN LLENKHN:

Q= (\/(UBO/UDWOT)2 + (Tro/Towor)? ) '

roe: Opwor — YCTaAnoCTHasdA NpO4YHOCTb Npu M3rMOHbIX UCMbITAHUSX;
Tpwor — YCTaANoOCTHaA NPOYHOCTb NPU KPYTUINbHbIX UCMNbITAHUAX.

B oTHoOWeHWn gnameTpa pamoBOMN LLENKW:

Q = (\/(os6/opwyr)? + (T6/Tow)T)? )_1

roe: Opw)T — YCTanoCTHast NPOYHOCTbL MPU N3TMGHBIX UCMLITAHUAX;
Tpwjr — YCTANOCTHaA NPOYHOCTb NPW KPYTUIbHbIX UCMbITAHUSIX.

Ecnn yBenuyeHne yCcTanocTHOM NPOYHOCTU B pe3ynbTaTe NOBEPXHOCTHON 06paboTkm B
OMNUCaHHbIX BbILE Cry4asiXx CYUTAETCH CXOXUM, LOCTATOYHO WUCMbITaTb TONbKO Haubonee
KpUTUYECKME COrnacHO pacyeTamM obnacTu, rae NoBepxHocTHast 06paboTka He yunTbiBanach.

Hna cydoe KoHmpakm Ha nocmpolKy unu nepeobopydogaHue KOmMoOpbIX
3akmodeH 01.01. 2021 e. unu nocrie amou 0ameil.

[nsa KOMOUHMPOBAHUS Pe3yNbTaToOB UCMbITAHMI HA N3TMBHYIO C KPYTUITbHOW YCTanoCTHON
NPOYHOCTBIO NPW pacyeTe NPUEMIIEMOCTU KoreH4YaToro Bana (cM. 2.4.11 HacToswen YacTn)
nogxon lada — lNonnapga v dopmMynupoBka HauvbONbLUEro rfaBHOMO 3KBUBANEHTHOroO
HaNPsPKeHNA MOryT NMPUMEHATBLCS B Crieayowmx cry4vasx:

B oTHOWeHnn guameTpa waTyHHOW LUENKN:

Q = (v (o8u/opwer)? + (Tau/Tower)? )_1,

rge: Opwcr — YCTaAnNoCTHasA NpPOYHOCTb Npu M3rMOBHbIX UCMbITAHUSX;
Tpwer — YCTaANoOCTHaA NPOYHOCTb NPU KPYTUINbHbIX UCMbITAHUAX.

B oTHOLWEH MacnaHOro oTBEPCTUSA LIATYHHOWN LLENKMN:

_ 9pwor.
Q - oy ’

_1 9 (10’
av—3030[1+2 /1+4(GBO) ]
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roe Opwor — YCTanocTHasi MPOYHOCTb MpW HaubonbLIEM [MaBHOM HAaMPSKEHUU OT  KPYTUNbHbIX
MNCNbITAHUA.

B oTHOLWeHUN gnameTpa paMoBOW LLENKHN:

Q = ({/(o8e/opwyr)? + (t6/Tow)r)? )_1

roe: Opwj r — YCTaNOCTHasA NPOYHOCTbL NMpwn N3rMOHbIX UCMbITAHUSX;
Tpwyr — YCTaANlOCTHaA NPOYHOCTb NPU KPYTUNbHbBIX UCNbITAHNUAX.

Ecnu yBennyeHune yctanocTHOM NpOYHOCTU B pe3yrnbTaTe NOBEPXHOCTHOM 06paboTku B
OMWCaHHbIX BbIE Cry4YasiXx CUYATAETCS] CXOXWM, OOCTAaTOYHO MCMbiTaTb TONbKO Haubonee
KpUTUYECKME COrnacHoO pacyetam obnactu, rae noBepxHocTHasi o6paboTka He yunTbiBanach.

5. IPUMEHEHUE UMEIOLLNXCA PE3YJIbTATOB K AHANTOIT'NMYHbIM KOJIEHYATbBIM
BAJIAM

B cnyvyae ranteneMm n MacnsiHbiX OTBEPCTUA 6e3 MOBEPXHOCTHOM 00paboTku
YCTanoCTHble XapaKTepUCTUKX, OMpederieHHble No pes3ynbTaTam  UCMbITaHWA, MOTyT
NPUMEHSATBLCA K KONEHYaTbiM BariaM CXOXXEro Tuna rnpu BbINOMIHEHUN CNeayoLWNX YCNOBUA:

MaTepwman:

CXOXWU TMN MaTepuana;

4YncToTa TOro e unn 6onee BbICOKOTrO YPOBHS;

MOryT 6bITb NpuaaHbl TakMe Xe MeXaHW4eckne CBOWCTBA (COOTHOLUEHME Pa3MEpPOB U
CMOCOBHOCTL K YNPOYHEHMIO).

FeomeTpus:

pasHMUa BO BIUSIHAM T[pagueHTa HanpshkeHus u3-3a pasnuuund B pasmMepax
He3HaunTernbHa UnNn y4YnTbiBaeTcs.

HanpaBneHne rmMaBHOro HanpsHKeHMs akBMBaneHTHo. CMm. pasg. 3.

MpounsBoacTBO:

CX0Xasi TEXHOSOorMs NpoM3BoACTBa.

MHAOYKUMOHHO 3aKaneHHbIn v a3oTUpOBaHHbIN B ra30BOK cpeae KoneHyaTbin Ban byaet
MCNbITbIBaTb YCTanocTb NIMO0O Ha MOBEPXHOCTM, NMMOO B 30HE MNepexoda K CepAaLeBUHE.
[aHHble 0 NTOBEPXHOCTHOW YCTanoCTHON NPOYHOCTU, MOSNYYEHHbIE B pe3ynbTaTe YCTanoCTHbIX
NCNbITAHUN  MOSTHOPA3MEPHbIX  KPWMBOLUMMOB, MOrYT MCMOMb30BaTbCd B  OTHOLUEHWUM
KONeH4aTbiX BanoB TaKOM € WIM CXOXeW KOHCTPYKLUMMK, eCnv YCTanocTb NepBoHa4varbHO
NnosiIBNSAETCS Ha NOBEPXHOCTU. CXOXKECTb KOHCTPYKUMM O3HA4aeT CXOXWUA TUn matepuana u
NMOBEPXHOCTHYIO TBEPAOCTb, a TaKkKe 3HadeHue paguyca rantenu un rmybuHbl ynpoYyHeHnsa B
npeaenax npubnuantenbHo +30 % OTHOCUMTENbHO aHaNOMMYHbIX 3HAYEHWU WUCMbITAHHOMO
KoneH4yaToro Bana.

lMosiBneHne ycTanocTu B NEPEXOAHON 30HE MOXET NPOU3ONTU NMBO NOA NOBEPXHOCTLIO
(T.e. nog TBepabiM croem), NMHGO Ha NOBEPXHOCTM TaM, A€ 3akaH4YMBaeTCs 3akarka.
YcTanoctHas MpOYHOCTb B 30HE nepexoda K CepaueBuMHE MOXeT ObiTb onpeaeneHa
nocpeacTBOM OMUCAHHbLIX BbIWE WCMbITAHUA MPU YCIOBUW, YTO MOSIBEHME YCTanocTu
NPoOu3oLLINO B 30HE Mepexoga K cepaueBuHe. McnbiTaHusi, NPOBEOEHHbIE TONMbKO Ha
MaTepuarne cepaueBuHbl, He ByayT cuMTaTbCsA penpes3eHTaTUBHbIMMK, MOCKOSIbKY OHW He
YUYMTbIBAOT OCTATOYHbIE HAMNPSPKEHUSA PACTSHKEHUS B NEPEXOHON 30HE.

Takke Heo6XxoaNUMO OTMETUTb, YTO PAA UCCNESOBaHUIM NOKa3anu, YTo Npeaen ycranocTu
MOXET CHWKaTbCA B 30HE CBepxbOMbWOro u4mcna UuuknoB ¢ obpasoBaHWeM
NoANOBEPXHOCTHbLIX TPELLMH M3-3a Hann4uus 3axBa4eHHOro Bo4opoaa, CkannmBatoLerocs 3a
cyeT anddysnm B 06nactn HEKOTOPbIX BHYTPEHHUX AeEeKTOB, BbICTYNaOLWMX B PO TOYEK
3apoxgeHuna. B Takux cnyyasx crnegyet CHwXKaTb nNpeden ycranoCTM Ha HECKOSbKO



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

NMPOLEHTOB Ha KaXkablil NOPSAOK LMKNoB cBbiwe 107. MNpu BbICOKOM coaepXaHuv Bogopoaa
BO3MOXHO NPUMEHEHME CHUXKEHUS B pasmepe 5 % Ha kaxablii NopsiAoK LMKITOB.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

TMPUTIOXKEHWE V

MHCTPYKLMWA MO PACYETY FANTENENU C I'IOVBEPXHOCTHOVI OBPABOTKOM
U KPAEB MACINSAHbIX OTBEPCTUM (CM. YT MAKO M53)

CopepxaHune

1. BeepneHne

2. OnpegeneHne NoBEPXHOCTHOM 00paboTkK

2.1 MeTogbl NOBEPXHOCTHOM 0OpaboTKM

3. MpyHUMNbI pacyeTa

3.1 OueHKa MeCTHbIX HanNpsXKeHUN B rantTensax

3.2 PacyeT Hanps)XeHun B Kpasix MacnsaHbIX OTBEPCTUN

3.3 Kputepun gonyctmumocTu

4. MHAayKUuMOHHas 3akanka

4.1 MecTHaga ycTanocTtHas NpoYHOCTb

5. AsoTupoBaHune

5.1 MecTHas ycTanocTtHasi IPOYHOCTb

6. XornogHasa goopmoBka

6.1 [loBepxHOCTHOE YNPOYHEHNE YEKAHKOW C UCMONb30BaHNEM LUapa

6.1.1 MNpumMeHeHne MMeILLMXCA pe3ynbTaToB K aHanormyHbIM KofieH4aTbIM Banam
6.2 XonogHas obkaTka

6.2.1 NpuMeHeHe MMEeLNXCH pe3yrbTaToB K aHaNormMyHbIM KorneH4yaTbiM Banam
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1. BBEAEHUE

HacTosiee npunoxeHne coaepXuT ykasaHus No pacyeTy KpaeB MacrsiHbIX OTBEPCTUN U
rantenen ¢ NOBepXHOCTHOM 06paboTkon. [laHbl NOSICHEHUSA MO YyYeTy pasfnunyHbIX CnocoboB
o6paboTkM, a Tawkke nNpeacTaBrieHbl aMnupuyeckme ¢OpMynbl  ANS  pacyeTos.
KoHcepBaTUBHbIV SMNNPUYECKUIA NYTb BbIOPaH HAMEPEHHO C LIENbIO MOBbILLIEHUS HAOEXHOCTY
pacueTa.

Heob6xoanmo yuuTbiBaTb, YTO MpU HanMyum crnegyeT WCNonb3oBaTb pesynbTathbl
n3amMepeHun unm bonee TouHble OaHHble. TeM He MeHee, B cnyyae 6Gonblioro pasbpoca
3HaYeHW (Hanpumep, OCTaTOYHbLIX HaNPSHPKEHWA) BENUYUHBI OOMKHbI BbIOMpaTbLCA C TOW
CTOPOHbI AnanasoHa, kotopas obecneynsaeT 3aBegoMO 60MbLLY KOHCEPBaTUBHOCTb.

2. ONPEOENEHUE NOBEPXHOCTHON OBEPABOTKHU

TepMUH «noBepxHOCTHasi obpaboTka» oOxBaTbiBAET TEPMUYECKYH), XUMUYECKYHD U
MexaHu4eckyto 00paboTKy, Bblpaxalolylcss B nNpuaaHuM martepuanam HeroMOoreHHOCTM
cBoncTB (TBEPOOCTM, XMMWYECKOrO COCTaBa, OCTATOYHbIX HaMNpsbKeHWM) B HanpaBrieHUn
OT MOBEPXHOCTU K CEpALIEBMHE MaTepuana.

2.1 MeToabl NOBEPXHOCTHOM O06pPaboTKN

[aHHbIN NepeYeHb COAEPKMUT BO3MOXHbIE MeToabl 06paboTkn 1 gaHHbIe 06 MX BAMSHUN
Ha CBOWCTBA, OnpeaensioLwme yCcTanoCTHY NPOYHOCTb.

Tabnuua 2.1

MeToa o6paboTku Ha 4Tt0 Bo3gencTByet
MHOyKUMOHHas 3akarnka TBEepAOCTb U OCTATOYHbIE HANPSPKEHMUS
A3oTvpoBaHue XMMUWYeCKnI coCcTaB, TBEPAOCTb M OCTATOYHbIE HAMPSHKEHWS
LlemeHTauua XMHUYECKNIA COCTaB, TBEPAOCTb M OCTATOYHbIE HAMPSXKEHUS
3akanka B wramne (6e3 oTnycka) TBEepAOCTb M OCTATOYHbIE HAMPSXKEHUS
XonopgHas obkaTka OcTaTo4Hble HanpskeHust
[MoBEPXHOCTHOE YNPOYHEHME YEKAHKOM OcTaTo4Hble HanpskeHus
OpobecTpyiHas o6paboTtka OcTaTo4YHble HaNpPsKeHNs!
JlasepHoe NOBEPXHOCTHOE YNPOYHEHMWE OcTaTo4Hble HanpsKeHus
YekaHka Liapom OcTaTo4Hble HanpsKeHus
MpumeyvyaHune. BaxHO OTMETUTb, YTO MOCKOMbKY AN CyAOBbIX ABWraternen npuMeHWMbIMW CHUTAKOTCA
TONbKO WHAYKUMOHHasA 3akanka, a3oTUpoBaHWe, xonogHas obKaTka M YekaHka, nmpovvMe MeTodbl, a Takke
COBMECTHOE MpUMEHEHME OBYX UNu Gonee BbiLENEpPeYMCiEHHbIX METOAO0B, B HACTOSLLEM [OOKYMEHTE He
paccmatpusatoTcs. Kpome TOro, 3akanka B LUTamne MOXET paccMmaTpuvBaTbCsl aHanorM4yHo WHAYKUMOHHON
3aKarnke.

3. IPUHUUIMbI PACYETA

OCHOBHbIM MPUHLMNOM SBASETCSA TO, YTO BENUYMHbI 3HAKOMEpPEMEHHbIX paboymx
HaNPsPKeHN OOSMKHbI OblTb MEHbLUE BENUYMH MECTHOW YCTaroCTHOM NPOYHOCTM (C y4eToMm
adhpekta  MNOBEPXHOCTHOM  0O6paboTkM), npuM  3TOM  BO3MOXHO  BO3HMKHOBEHWE
HepacnpoCTPaHALWMXCA TpewuH, nogpobHy uHdopMauuio cMm. Takke B 6.1. [anee
BbIMOMHAETCA AeneHne Ha 3afaHHbl KO3(prUMeHT 3anaca NpoYHOCTU. [JaHHbIN NpuHUMN
NPpUMEHseTCa K UenbiM rantensMm W KpasM MacnsHblX OTBEPCTUA, a Takke K
NognoBEPXHOCTHOMY Criokd A0 MyOuMHbl  HWXKe 30Hbl BnuMsHUMS obpaboTkn, T.e.
pacnpocTpaHaeTcs BNOTb 40 CEPALIEBUHBI.

Mpn paccMOTPEHUN MECTHOW YCTANOCTHOW MPOYHOCTM HEOBXOAMMO YYnTbIBaTh BNUSHME
MECTHOW TBepAOCTU, OCTAaTOMHOIo HanpsXXeHus n cpegHero paboyero HanpskeHus. BrnivaHne
«3ddeKkTa rmraumknoB», B 0COGEHHOCTM Ha NPOLECC BO3HWKHOBEHMS MOAMOBEPXHOCTHLIX
TPEeLUMH, AOMKHO OblTb KOMNEHCUPOBAHO YCTAHOBIEHHBIM 3aMacoM MPOYHOCTMU.
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KpanHe HeobxoomMm TwaTenbHbIN y4eT BENUYMHbI Nnowaan noasepraemon obpaboTke
NOBEPXHOCTU B 30HAX KOHUEHTpauuu HanpsbkeHun. B 30He nepexoga oOT YNpPOYHEHHOM
MOBEPXHOCTM K HEYNPOYHAEMON BO3HUKAKOT 3HAYMTENbHbIE OCTATOYHbIE HaMNPSXEHWs
pacTsHKEHUS.

B cBsaAsn ¢ atnm obpasytotcss «cnabble TOYKM», YTO SBNSETCA 3HAYUMbIM, €CIN OHU
HaxoAaAaTcs B 06nacTy NOBbLILLEHHbIX HANPSKEHUN.

Heobxoammo 3HaTb BENUYMHBLI MEPEMEHHBLIX U CPeaHUX pabounx HanpsKeHUn ansa Bcen
0obnacTu KOHUEHTpaUun HanpskeHnn n ansa rnyouHel, cocTaensowen npnbnuantensHo 1,2
rmybuHbl 06paboTkn. Ha pucyHke Hmke nokasaHo MCMONb30BaHWE OAHHOMO MpuHuMna 4ns
MHOYKUMoHHoM 3akankn. Ocb X — HanpaeBneHa nmbo B ryobuHy (B HanpaeneHun
nepneHanKynsapHoO NOBEPXHOCTM), NMOO BAOMb KOHTYpa rantenu.

YcTanocTtHas NpoYHOCTb nMpu R = -1

AnHamuyeckoe paboyee
HanpsxeHue

HanpsxeHue, o

______ W g = - - -

OcTtaTo4Hble
HanpsXeHUa

Puc. 3.
O0Lwue NpUHUMMBLI 3aBUCUMOCTU HaMNPSBKEHUIA OT rNyOuHBbI

Kputepun OonycTMMOCTM OOSMKEH MNPUMEHATLCA  CTyNeH4YaTto B HanpaBfieHuM
OT NMOBEPXHOCTU K CepALEBMHE N OT TOYKN MAKCMManbHOW KOHLIEHTPaLMKN HanpsXXeHun BAONb
KOHTYpa NOBEPXHOCTU ranTenu o Leku.

3.1 OueHKa MeCTHbIX HaNPsXKeHUU B ranTtensx

Heobxoammo 3HaTb HanpsbkeHusl BAOMNb KOHTypa ranTteny u B NognoBepXHOCTHOM Croe
A0 rnyBuHbl, HECKONbKO BonbLue rnyOGuHbl YNPOYHEHHOTO Cnos. Takve faHHble, Kak NpaBuIio,
MoryT 6bITb onpegeneHol MeTOOOM KOHEYHO-3MIEMEHTHOro aHanu3a, Kak OnucaHo B
npunoxexumu lll. Tlpu 3TOM 3nemMeHTbl B NOANOBEPXHOCTHOM Crlioe MpU aHanmse OOSTKHbI
UMEeTb Te Xe pa3mepbl, YTO U Ha NOBEPXHOCTU. Mpn yNpOYHEHMN TONBKO LIATYHHOWN LLENKN
Marble 9NeMeHTbl NPY BbINOSIHEHMM aHanu3a crieqyeT pacnpoCcTpPaHUTb BOOSb MOBEPXHOCTH
00 TBEpOoro Criosi.

Ecnu npoBegeHune aHanmsa MKS HEBO3MOXHO, AN KONEHYaTblX BanoB, U3roTOBMEHHbIX
n3 ctanu MoxeT ObiTb UCNOMb30BaH YMpOLleHHbIN MeTod. OH MoxeT OblTb OCHOBaH Ha
onpegeneHHblx amnupudecknm nytem KKH, kak onucaHo B 2.4.6 HacTtoswen vactn (npu
YCIOBUM HaxoxdeHus B [uanasoHe TMPUMEeHUMMOCTM 3TOro MeTtoga), W rpagueHTe
OTHOCUTENbHbIX HaMNPsPKEHU, 06paTHO NPONOPLMOHaNbLHOM paanycy rantenu. HanpsokeHus
n3armba WM KpyyeHUs  OOSDKHbI  paccMaTpuBaTbCA  pasgenbHo. K codeTaHuio
BblLLENEPEYNCIIEHHbIX MAaPaMeTPOB NPUMEHSIETCS KPUTEPUIN SOMYCTUMOCTU.

MoanOBEPXHOCTHLIE HAMPSKEHUS B MNEPEXOAHOM 30HE MNpU MWHMMAarbHOW rnyGuHe
YyNpoOYHEHMS MOXHO onpefenntb vyepe3 MecTHble KKH Boonb ocu, nepneHaukynsipHoOM K
NMOBEPXHOCTU rantenun. OYHKUMN Op.wecm. N OT-mecm. UMEIOT Pa3NUYHY0 OOPMY MO NpUYMHE
pasnuuunsa B rpagneHTax HanpskKeHui.

Ha nosepxHoctn MmoryT npumeHsaTbcd KKH ap M ap. MecTHble Ogweem. U OT-wecm.
yMeHbLlaTca ¢ rmyounHon. OTHOCUTENbHbIE TPadUEHTbl HamnpsKEeHWn Ha MNOBEPXHOCTU
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3aBUCAT OT TUMNA KOHLUEHTpaTopa HanpsiKeHWn, OQHaKo AN rantenen WwaTyHHbIX WeeK OHK
MOryT 6bITb ynpoueHbl 4o 2/Ry npu n3rnbe n 1/Ry npu KpyvyeHun. [nga rantenen pamoBbIX
LWeeK BbIMOSHAKTCA aHanormyHble AencTBus ¢ ncnonb3oBaHneM Re U Dg. HOMUHanbHble
HaNPSPKEHNA MPUHUMAKOTCA JIMHEWHLIMU OT NOBEPXHOCTU [0 CPEeAHEN TOYKU LLUEKN MeXay
ranTtenbio WaTYHHOW LWEVKX U ranTenblo pamMoBOW LLENKN NPpU n3rnde n 4o LeHTPOB LWaTyHHON

N PaMOBOMW LLENKMK MPU KPYHEHUMN.

B Takom cnyuyae, mectHble KKH aBnstotcs dyHkumen rnybuHbl t B COOTBETCTBUU
c ypaBHeHnem (3.1-1) n puc. 3.1-1 npu un3rmbe n ypasHeHmem (3.1-2) n puc. 3.1-2 npwm

Kpy4YeHun.
-2t 06
- 2t
Xp_mect = (aB - 1) refH +1-— (W)@

AT _pect = (‘ZT - 1)

-t 1
. BE-F 1-— (E)J“_T
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I'paouenm nanparcenus npu wieude

HANPANCEHUIO

HHII[J)?_‘!(’L’H A, OMHECCHHBIC K

HOMUHAIbHO.

Iayéuna noo nosepxnocmuio, My

VW’ +8?

)

Puc. 3.1-1.

(3.1-1)

(3.1-2)

KKH npu usrnbe B ranTenu waTyHHON LUEWKN B 3aBUCUMOCTHY OT rny6uHebl. CootBeTcTBytoWwmin KKH anst rantenu
paMOBOW LLEVKN MOXET ObITb onpeaeneH nytem 3ameHbl Ry Ha Re

I'paduenm nanpasicenus npu Kpy4enuu

I'nybuna nod nosepxnocmoio, Mmm

Puc. 3.1-2.

KKH npw Kpy4YeHur B ranTenu WaTyHHON LWEVKN B 3aBUCMMOCTM OT rmy6uHbl. CootBeTcTBytoWwmin KKH ans
rantenyu pamoBOW LLUENKM MOXeET ObITb onpeaeneH nytem 3ameHbl Ry Ha Re 1 D Ha Do

B cnyyae, ecnu ynpoyHeHa TOMbKO LUATyHHasi LWeKrka, a Kpan ynpo4YyHEeHHOM obnacTtu
pacnonoXeH K rantenu 6nuke, 4em TpexkpaTHaa MakcumarnbHasi rnybuHa ynpovyHeHus, ans

onpegeneHns  hakTmyeckux
ucnonb3osatb MK3.

HanpskeHWn B MNEepPexogHOmn

30HE

Heobxoanmo
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3.2 PacueT Hanps>keHM B Kpasx MacnsiHbIX OTBEPCTUN

HanpskeHns B Kpasix MacnsHbIX OTBEPCTUA TakkKe MOryT paccyuUTbiBAaTbCA MNpu
nomown MK3. Pa3mep anemeHTa He [ormkeH npesblwate 1/8 gnameTpa MacnsiHOro
oTBepcTusa Do, @ Ka4eCcTBO aNeMeHTHOM CETKMN JOMKHO OTBEYaTb KpUTEPUSM, NPUBEAEHHLIM B
npunoxeHun lll. KoHe4yHO-anemMeHTHas ceTka [dorfmkHa npoao/mKaTbCAd B paguanbHOM
HanpaBneHnn 4OCTaTOYHO Aaneko 3a npeaernbl ryOuHbl YNPOYHEHMS.

B kavectBe Harpy3ok B MK3 ncnonb3dyetcs KpyTAwmn MOMeHT (cM. 3.1 npunoxeHus )
N N3rnbaroLwmm MOMEHT NpU YEThIPpEXTOYEYHOM n3rnbe (cm. 3.2 npunoxenus il ).

Ecnu npoBegeHune aHanmsa MKO HEBO3MOXHO, AN KONEHYaTblX BanoB, U3roTOBMEHHbIX
13 cTann MoxeT BblTb UCMONBb30BaH YMNPOLLEHHbIN MeTod. [pyM 3TOM MOryT UCNonb30BaTbCA
onpegeneHHble amnupudeckum nytem KKH (cm. 2.4.6 HacTosiwen 4actu) (npu ycrnosuu
HaxoXOeHns B AuanasoHe MNpUMEHMMOCTU 3aToro Metoga). M3rmbHble u  KpyTunbHble
HaNpPsPKEHNA B TOYKE MaKCUMarnbHbIX HanpshkeHun obbeanHATCs B cooTBeTCTBUM C 2.4.8
HacTosLLEeN YacTu.

A HV (o}
B HV o
NG 30 B X ENG B BN ‘ f
Y
HV ¢]
2 S :; ’{ l':fi ::.; " F’
"

Puc. 3.2.
HanpsbxkeHnsa n TBepAoCcTv B MHAYKUMOHHO 3aKaneHHbIX Kpasix MacnsaHbIX 0TBEpCTUn

Ha puc. 3.2 nokasaH xapaktep WM3MeHeHUs TBEepAOCTM B MNEpPexodHOW 30He Mexay
«TBEPOON» N «MSATKOW» 30HaMU MaTepuanoM. Xapaktep U3MeHeHusi 3aBUCUT, B TOM YuUcre, 1
OT TemnepaTypbl OTMycKa nocrie 3akanku (npu TepmoobpaboTke TUNa «3akarnka + OTnycK»).

MakcvmanbHoe HanpsbkeHue Ha Kpasix OTBEpPCTUA MMeeT MeCTO B MeCTe OKOHYaHuUS
CKpYIIieHnsa KpOMKK. B npepgenax 3Tow 30HbI HanpsbkeHue nagaeTt npakTUYeckn NIMHENHO C
paccTosiHMEM A0 LUeHTpa waTyHHoW wewnkun. Kak nokasaHo Ha puc. 3.2, npu Hernybokom (A) n
cpegHem (B) ynpodHeHMM nepexogHas Toudka MNpakTU4eckn cosBrnagaeT C  TOYKOM
MakcumarbHbIX HanpskeHWn. Mpu rmybokoM ynpoYyHeHUn nepexogHasl Todka okasblBaeTcs
BHE TOYKM MaKCUMaIibHbIX HaMNpPsHKeHWN, N MECTHOE HanpshkeHue MOXHO OMpefenvTb Kak
Aonto, paBHyto (1 - 2tH /D) OT MakcumanbHOro HanpsxeHus, rae tH — rnybvHa ynpoyHeHus.

[MoAnoBEPXHOCTHbIE HanpsXXeHus B MEepexXO4HOW 30He (NpY MUHUMarbHOW rnybuHe
YNPOYHEHMS) MOXHO onpefenuTb vepe3 MectHble KKH BOoonb ocu, nepneHaukynspHon K
NOBEPXHOCTM Kpas MacnsiHOro oTBEPCTUS. QTN PYHKUMMU Vg _yecr.. I VT —mecr. UIMEIOT PA3IIUYHYHO
dhopmy No NpUYNHE Pas3NUYMsa B rpagmeHTax Hanps>KeHUn.

Ha nosepxHocTtax moryT npumeHsatbcss KKH yp n yp. MectHble KKH yp_yeer. VI V7 —mecr.
yMeHbLlaTCs € rnybuHon. OTHOCUTEmbHble TPagVeHTbl HanpshkeHU Ha MNOBEPXHOCTU
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3aBUCAT OT TMNa KOHLEHTpaTopa HanpsbkeHWW, O4HAKO AN KpaeB MacnsHbIX OTBEPCTUN
LWATYHHOWN LWIEWNKM OHM MOTYT ObiTb ynpoLleHbl 4o 4/D, npn nsrmbe n 2/D, npu KpyvyeHmun. B
TakoM cnyyae mectHble KKH aBnsaoTca dpyHKumnen rnybuHbi t:

VB—mecr. = (VB_ 1)6_4t/D0 +1 (32-1)
YT—mecr. = (VT_ 1)6_2t/D0 +1 (32-2)
3.3 Kputepun gponyctumoctu

Kputepmun [ONycTMUMOCTM  KOHCTPYKUMM  KOMEH4YaTblX BanoB OCHOBbLIBAETCS Ha
COOTBETCTBMN  YCTaNOCTHOW MpOYHOCTM. B 2.4 HacToswen YacTu COOTHOLUEeHue
3KBMBANEHTHOrO 3HAKOMEPEMEHHOIO HaNPSKEHUA N YCTaroOCTHOW NPOYHOCTU CpaBHMBaETCA
C KpuTepuem gonyctumocTt Q > 1,15 anga kpaeB MacnsHbiX OTBEPCTUN, ranTenen WaTyHHbIX
lWeeKk W rantenen pamMoBbiX LIEeK KOofeHYyaTblX BaroB, M3rOTOBIEHHbIX U3 cTanu. JToT
KpUTEPUN Takke LOIMKEH PpacnpoCTpaHATbCSA Ha 06nacTy ¢ NOBEPXHOCTHOM 06paboTkon, BHE
3aBMCMMOCTM OT TOro, aHanM3npyeTcs NOBEPXHOCTb WS NepexoaHas 30Ha.

4. NTHOYKUNOHHASA 3AKAJIKA

O6blMHO B TexHW4Yeckux TpeboBaHMsX K TBEPAOCTM YyKasblBalOT AMana3oH BennyvH
NOBEPXHOCTHOM TBEPAOCTU, T.€. MUHUMArbHOE U MakCMaribHOe 3Ha4YEeHUs, MUHUMASTbHYHO U1
MaKkcMMarbHYl0 MNPOTSKEHHOCTb B Mpedenax rantenu wunu no BCeW rantenun, a Takke
MUHUMAIbHYIO M MakCUManbHyo rnyoGuHy BAOMb KOHTYpa rantenwu. MNpu aToM npuMeHsaTca
LKanbl 3Ha4eHun TBepaocTm no Bukkepcy B ananasoHe HVO,5...HV5.

MMybuHa MHAOYKUMOHHOW 3aKkanku onpegensietca kak rnybuHa, Ha KOTOpon TBEPAOCTb
mMaTepuana coctaenser He MmeHee 80 % OT MMHUManbHOW 3agaHHOW MOBEPXHOCTHOW
TBEPOOCTN.

HVV .

A

Y

Iny6una

Puc. 4-1.
TunoBoW rpaduk 3aBUCUMOCTY TBEPAOCTU OT rMyOuHbI. CTPENnkU ykasblBatOT Ha ryOuHY 3akanku

lMokazaH BO3MOXHbIN XapakTep pacrnpefeneHus TBepAoCTM B 30He nepexoja K
cepAueBUHe; NoKa3aHHas 30Ha CHUXKEHWUs1 TBepOOCTU MOXET oKa3aTbCs «crnabon» TOYKOW: B
Hel MoXeT BblTb CHUXKEHa MeCTHasi NPOYHOCTb M MOTYT BO3HUKATb OCTATOYHbIE HAaMNPSHKEHUS
pacTsXeHus.

Mpn ynpoYHEeHUM OJHUX TOMBbKO LWATYHHbLIX WM PaMOBbIX LUEeeK MWHUMarnbHoe
paccTosiHWe [0 ranTtenu AOMKHO Ha3HayaTbCs C YY4EeTOM BIIMAHUS HanpshKeHUn pacTshkeHns
B 30HE TEPMUYECKOro BNNAHMSA (CM. puc. 4-2).
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Kpan
| YNPOYHEHHOrO

[loBEPXHOCTb
P CIio4d

30Ha
TEPMUYECKOTO

HeHnarpesaemblit BT

y4acToK lMoBEpPXHOCTHbIE
HanpsKeHus

pacTsKeHUs

[MoBEepXHOCTHbIE
HanpsaXXeHus
cxartusa

e s e —— —

e . —— e — e el — —

Puc. 4-2.
OcTaTo4Hble HanpsbkeHWe BOOMNb NOBEPXHOCTU LIATYHHOWN LLIENKX U rantenu

Ecnu npocdunb «TBEPAOCTL-INYOMHa» M OCTaTOYHbIE HaNPSXKEHWUS HEU3BECTHbI UMK He
3aaHbl, MOXHO MPUHATL criegytoLlee:

npodunb TBEPAOCTU BKMNOYAET ABa cnos (CM. puc. 4-1):

NOCTOsIHHasA TBepPAOCTb OT NOBEPXHOCTU A0 NEPEXOHON 30HbI;

NOCTOsIHHAsA TBepPAOCTb OT NEPEXOAHOM 30HbI 10 CEPALEBUHBI;

OCTaTOYHble HanpskeHnsa B TBepaon 3oHe cocTtaBnsaoT 200 Mla (cxkaTtune);

TBEPAOCTb nepexofHon 3oHbl — 90 % OT TBEpAOCTM CepAueBuHbIl, B Criydae OTCYTCTBUSA
HepaBHOMEPHOro NageHust TBepAOoCTU B 30HE nepexoaa K cepaueBnHe, Noka3aHHoW Ha puc. 4-1;

MakcumarnbHOe OCTaTO4YHOe HanpskeHne (no ¢oH Mwusecy) B nepexogHowm 30He
coctasnsiet 300 MIMa (pacTtsaxeHue).

Ecnun kpas ynpodHeHns LaTyHHOW UM paMOBOM LWENKM HaxoaaTcs 6nm3ko K rantenu, To
OOJIMKHO YYMTbIBATbCH BMMSIHUE OCTATOYHbIX HAMPSKEHUN pacTskeHus. Ecnu muHnmansHoe
paccTosiHne Mexady Kpaem YMNpOYHEeHWUst U Hadanom rantenu B 6Gonee yem B 3 pasa
npeBbIlaeT MakcmMmarbHYH ryBuHy yNpoYyHEHMWS!, TO TaKoe BANAHME MOXHO HE YYnTbIBaThb.

4.1 MecTHasa yctanocTtHas Npo4YHOCTb

MHAOYKUMOHHO 3aKaneHHbI KoneHyaTtbin Ban OyaeT ucnbiTbiBaTh yCTanocTb Nn6o Ha
noBepxHOCTH, NUBO B 30He rnepexoda K CepAaueBMHe. YcCTanocTHas MPOYHOCTb (4Nnd
NMOBEPXHOCTU U A8 NepexogHON 30HbI) MOXET BbITb paccunTaHa no pesynbtaTtam UCMbITaHN
Ha YCTanoCTHY NPOYHOCTb NOSTHOPA3MEPHOIO KOSIEHYaTOro Basna CorfacHo Nnpunoxexuo 1V.
B cnydyae c nepexogHoW 30HOW, MOSIBNIEHME YCTaNoCTU MOXET npousontn nnbo noa
NOBEPXHOCTLIO (T.€. NoA TBepAbIM CrioeM), IMbo Ha NOBEPXHOCTU TaMm, rae 3akaH4vMBaeTcH
3aKarka.

McnbiTaHns, npoBedeHHble TOMbKO Ha MaTtepuane cepaueBUHbl, He cuuTalTcs
penpe3eHTaTUBHLIMW, NMOCKOMbKY OHM HE YYUTbIBAIOT OCTaTOYHbIE HaMNPSXXEHUS PacTsHKeHUs
B MepexofHON 30He.

B kadecTBe anbTepHaTMBbl, YCTaNoCTHas MPOYHOCTb MOBEPXHOCTM ANA KOMNeH4aTblX
BarioB, N3roTOBMNEHHbIX U3 CTanun MOXET ObITb onpeaeneHa aMNUPUYECKN Kak onmcaHo ganee
(roe HV — ato noBepxHOCTHasa TBepAoCTb Mo Bukkepcy). B ypaBHeHuu (4.1-1) 3anoxeHo
KOHCepBaTUBHOE 3HaYeHWe, KOTopoe npeanonaraeT, YTo YCTanocTHas NPOYHOCTb yYnTbIBAET
BNUAHWE OCTATOYHOrO HanpskeHusa. PesynbTupylolwlee 3HadeHWe nNpuMeHMMO Npu
KO3 pUuumeHTe acCUMMETPUM LIMKNa HanpsbkeHun R = - 1:
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OFnonepy, = 400 + 0,5(HV-400) [Mra] (4.1-1)

CnepyeT OTMETUTb, YTO BNUSIHWE CPedHEero HanpsKeHUs y UHAYKUMOHHO 3aKarieHHbIX
cTanen MoxeT ObiTb 3HAYUTENBHO BbIlE, YEM Y 3aKaneHHbIX M OTNYLLEHHbIX.

YCTanocTHyl0 MPOYHOCTb B MepexoaHon 30He 6e3 yyeTa HepaBHOMEPHOro naaeHus
TBEPAOCTU B 30HE Nepexoaa K cepALeBuHe, NokasaHHOM Ha puc. 4-1 cnepyeT onpeaensitb nNo
ypaBHeHUO, npuBedeHHOMY B 2.4.9 HacTosiwen 4actu. [ns rantenerd pamoBbiX W,
COOTBETCTBEHHO, LLATYHHbIX LUEEK AeNCTBYET crieaytollas dopmyna:

Orns,um. = +K(0,4205 +39,3)[0,264 + 1,073y 02 + T2C8 4 % JI/X] (4.1-2)

roe: Y= D 1 X=Rg ons rantenvn paMmoBOK LUENKN,
Y = D n X=Rn 4N rantenu WwaTyHHON LENKM,
Y = D u X=Do/2 gns kpas MmacnsiHoro oTBepcTus.

BnnsiHne octatoyHoro HanpseHus B (4.1-2) He yuuTbiBaeTCS.

Mpn aHanuse yctanoctu NognoBEPXHOCTHOrO CNos (HWXe YNpOYHEHHOrO Crod) HeyyYeT
OCTaTOYHbIX HaNPsPKEHUN pacTskeHns cnegyeT ydecTb nytem BblideTa 20 % OT NOMAy4YeHHOro
Bblle 3Ha4YeHus. OTn BblumTaemble 20 % COOTBETCTBYHOT BIUSIHUIO CPEOHETO HAMPSPKEHWS B
nermpoBaHHOM 3aKaneHHoOM 1 OTMYLLUEHHOW CTanu C OCTaTOYHbIM HaNpsXKeHNEM pacTsHKeHUs
300 Mla. Ons ctanem HU3KOW MPOYHOCTM AaHHAs NPOLIEHTHas BeNnWYMHA A0ImkHa ObiTb
BblILLIE.

Ecnn goctoBepHO M3BECTHO, YTO OCTATOYHbIE HANPSKEHUS HUXKE, TO CriedyeT yunTbiBaTb
nX pakTnyeckoe 3HaveHume.

Mpn aHanmM3e ycTanocT MNOBEPXHOCTU BOMM3N 30HbI YNPOYHEHUST — T.€. B 30HE
TEepMUYecKoro BAusiHUS (CM. puc. 4-2.) — BNUAHME OCTATOUHbLIX HAMPSHKEHUA PaCTSKEHUS
MOXET OblTb Y4YTEHO BblYMTAHMEM OnNpeaesnieHHOM MNPOLEHTHOM BenuYMHbLI (COrnacHo
Tabn. 4.1) n3 saHa4YeHus, paccCYMTaHHOro No BbilenpuBeaeHHon hopmyne.

Tabnuua 4.1
BrnusiHne ocTaTo4HbIX HaNpPsXKeHUM pacTsSXKEHUSA Ha 3a4aHHOM PacCTOSHUM MeXAy Kpaem
YNMPOYHEHHON 30HbI U ranTenbo

. 0...1,0 makc. rnybuH 3akanku: 20% R Koaii
pan
~YNPOYHEHHOro
1. 1,0...2,0 makc. rnyOuH 3akanku: 12% 5% -1 . - crnos
—
. 2,0...3,0 makc. rnybuH 3akanku: 6% v om:-n I -
IV. | 3.0 n 6onble makc. rnyObuH 3akanku: 0%

5. ASOTUPOBAHUE

B TexHuyeckux TpeboBaHMsIX K TBEPAOCTU AOMKEH ObiTb yKasaH guanas3oH BenuyuH
NMOBEPXHOCTHOW TBEPAOCTU (MUHUMYM M MakCUMyM) U MWHMManNbHOE W MakcMMarnbHOe
3HavyeHne rmMybuHbl. B HacTosiwem pasgene paccmaTpvmBaeTcs  TONMbKO  ra3oBoe
asotvpoBaHue. [lpn 3TOM MPUMEHSAIOTCA LWKanbl 3HayYeHW TBepaocTn no Bukkepcy B
ananasoHe HVO,5.

[ns uenen HacTosAwero pasgena rnybvHa a3oTMpoBaHuS ty onpeaenseTcs Kak rnyouHa,
Ha KOTOpOW TBEPAOCTb MaTepmarna npesbillaeT TBEPAOCTb cepaLeBuHbl Ha 50 HV.

Mpodunb 3akanku QormkeH ObiTb HA3Ha4YeH BNOTb OO camMon cepaueBuHbl. Ecnn oH
HEN3BECTEH, Ero MOXHO ONpeaennTb AMNMPUYECKM NO criegyowmmMm opmynam:
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t/tn)?
<0 >( /tn)
HVI‘[OBerH. - HVcep;u_l.

HV(t) = HVcepgu. + (HVHOBerH._ H%ep,au.) (

roe: t — MecTHas rmybuHa,
HV(t) —TBepaocTb Ha rnybuHe t,

HVieppy, —TBEPAOCTb CEPALEBUHBI (MUHUMASIbHAS),
HVopepxn. —MOBEPXHOCTHAs TBEPAOCTb (MUHMMAanbHas),

ty — HaMMmeHbLLas rnybrHa asoTupoBaHus.

5.1 MecTHasa ycTanocTtHas nNpo4yHOCTb

Ba)xHO OTMETUTb, YTO NpPK a30TUPOBAHMM KOSNIEHYATOro Bara ycranocTb BO3HMKAeT nmbo
Ha NoBepxHOCTU, NMMBO B 30HE nepexoda Kk cepauesmHe. 103ToMy yCTanoCTHY NPOYHOCTb
MOXHO onpeaenuTb NpoBegeHUEM UCTNbITAHWUIA, KaK YKka3aHo B NpunoxeHuu 1V.

B kayecTBe anbTepHaTMBHOrO BapuaHTa, OS5 KONeHYaTbiX BanoB, U3rOTOBIEHHbLIX U3
CTanu NOBEPXHOCTHYIO YCTanoCTHYIO MPOYHOCTbL (FMaBHOE HanpsbkeHue) Ans matepuana ¢
NOBEPXHOCTHON TBEPAOCTbI0O He MeHee 600 HV MOXHO KOHCepBaTMBHO ONpeaenuTb
AMMUPUYECKUM MYTEM:

OFyoneps. = 400 MITa (5.1-1)

Mcnonb3oBaHne 3asBucumoctu (5.1-1) 4onycTMMO NPy UCMONb30BaHUM NPESNONIOXEHMS
O TOM, YTO ycTanocCTHas NPOYHOCTb YYMTbLIBAET BIUSHME OCTATOYHOIO HarnpsPKeHUs Ha
NOBEPXHOCTU, a KOIDULIMEHT aCUMMETPUN LKA HanpskeHnn R = —1.

YcTtanoctHasi NPOYHOCTb B NEPEXOAHON 30HE MOXET OblTb OnpeaeNieHa no ypaBHEHUIO
B 2.4.9 HacTodwen vactu. na rantenen waTyHHbIX W, COOTBETCTBEHHO, PaMOBbLIX LUEEK
aencteyeT cnegytowasa oopmyna:

Orns,um. = +K(0,4205 + 39,3)[0,264 + 1,073y 702 + 5228 4 %f J1/X1 (5.1-2)

roe: Y= D 1 X=Rg ons rantenvn paMmoBOK LUEWNKN,
Y= D u X=Ru Ang rantenu WwWaTyHHON LUeNKN,
Y= D u X=Do/2 gnsa kpas MacnsHoro oTBepcTus.

BnunsiHne octaToyHoro HanpsbkeHus B (5.1-2) He yunTbiBaeTCs.

B oTnuuve OT MHOYKUMOHHO-3aKanmMBaeMblx, a3oTupyemble U3genus He UMEKT CTOMb
YeTKO BbIPaXXEHHOW 30HblI nepexofa K cepAueBuHe. [1py BbICOKOM YpPOBHE OCTaTOYHbIX
HanpsXXeHU cxaTusi Ha NOBEPXHOCTK, YpaBHOBELLUMBAIOLLME UX HAMNPSHXKEHUS PacTAXEHUS B
cepaueBuHe YyMepeHHbl BcrneactsvMe Hebonbwon rnybuHbl. [pyu aHanu3de yctanocTtu
NoANOBEPXHOCTHOIO CMOSA HEYYET OCTaTOYHbIX HAMPSXKEHNN PacTsHKEHUS B 30He nepexoa u
H/XE Hee MOXHO He NpvHUMaTb BO BHWMaHue BBUAY PaBHOMEPHOro nNpoduns n3aMeHeHus
TBEPAOCTU MPU a30TUPOBAHUM.

HecmoTpsa Ha To, 4YTO B 06LEeM cryvyae pacyeT criefyeT BbINOMHATL M0 BCceMy Npodusio
N3MeHeHUs TBEPAOCTU, OH MOXeT OblTb OrpaHuyeH 1 6oree NpocTbiM NOAXOA0M — aHaNN30M
NMOBEPXHOCTU M onpedeneHnem yCnoBHOM TOYKM nepexoaa, 3a KOTOPYH MOXET OblTb NpUHATa
rnybvHa, Ha KOTOPOW 3HAyeHune MEeCTHOW TBepAaoCcTU npubnuamTtenbsHo Ha 20 HV Bbiwe
TBEpAoCTN cepguesBuHbl. [Mpy aToM B pacyeTtax HeobXOAMMO WCMNOoMb30BaTb CBOWCTBA
MaTepuana cepaueBuHbl, a HarpskeHuss B MecTe repexofa K cepaueBMHe MOXHO
paccuntbiBaTb No oopmynam ana mectHoix KKH v ucnonbsya t = 1,2ty.
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TeepaocTb [HV]

A

+20 HV 1‘

Pwuc. 5.1.
3CKM3 yCNnoBHOM TOYKM nepexoaa no rnybutHe (t)

6. XONTIOOAHAA ®OPMOBKA

MpenmyLwecTBOM MOBEPXHOCTHOIO YMPOYHEHUS YEKAHKOW WM XONodHOM OBKaTKu
rantenen ABNSETCA CO3fdaHNe OCTAaTOYHOrO HarnpsiKeHWs CKaTUS Ha CUITbHO HarpyXaembixX
yyacTtkax. [lpuToM, 4TO OCTaTOYHblE MNOBEPXHOCTHLIE HAMpPsKEHUs onpenensTcd
peHTreHorpacpnyeckum MeToooM, a OCTaTouvHble MNOONOBEPXHOCTHbLIE HaMpsiKeHus —
HenTpoHorpauyeckMm, [OOCTOBEPHO OLEHWUTb MECTHYH0  YCTanoCTHYI MNPOYHOCTb
HEBO3MOXHO, B CBSI3N C YeM ee Heobxoaumo onpefensiTb MCMbITaHUSIMM Ha yCTanocTb C
yyeTom TpeboBaHun npunoxexus IV.

Takoe wucnbiTaHWe, Kak MpaBwro, BbIMOSMHAETCA C YeTbIPpeXTOYEeYHbIM M3rMbom npu
KoadhuumeHTe acMMMeTpumn umkna HanpsbkeHuin R =-1. o pesynbTtatam ucCnbITaHWn
onpegensaeTca nsrmbHas ycranoctHas MPOYHOCTb, MOBEPXHOCTHAA MM NOANOBEPXHOCTHAA,
B 3aBMCMMOCTM OT pexuma paspyLleHusi, NpyHMMaemasi B KavyecTBe penpes3eHTaTUBHOM
YyCTanoCTHOW NPOYHOCTU ANA JaHHOIo BUAa Harpy>XeHusi B 30He rantesiu.

CooTHOLEHNE KPYTUITbHON U U3rMBHON YCTanOCTHOM NPOYHOCTU B 30HE rantenum MoXeT
3HAUYUTENbHO OTNMYATLCSH OT OTHOLLEHWS! paBHOrO \3, MPUMEHSIEMOro B KpUTEPUM (DOH
Mwuseca. 370 BbI3BaHO TeM, 4YTO rNybrHa BNMAHUSA (OOPMOBKM, 4OCTATOMHAA A4S UCKIIOYEHUS
NosiBNEeHNsa n3rmbHon NognoBEPXHOCTHON YCTanoCTh, MOXET OKa3aTbCA HEAOCTaTOYHOW AN
WCKITIOYEHMS NOAMNOBEPXHOCTHOM YCTaNOCTU NpU KpydeHun, a Takke adeKkToM yBenn4eHms
CUMbHO HarpyXeHHon obnacTu.

PesynbTaThl, NOfy4YeHHble Npu UCMNbITaHUM NOMHOPAa3MepPHOro KorieHyaToro Bana, MoryT
ObITb NPUMEHEHbI ANA KONEHYaTbIX BaroB ApYrMx pasmepos nNpu yCrioBUKU, 4TO UX maTepuan
C YY4ETOM KONMM4ecTBa Nermpyowwmx afNeMeHToB 1 npouecca TepMoodpaboTkm OTHOCUTCS K
OLHOMY M TOMY € TUMYy N YTO BbINOMHSAETCA (hOpMOBKa, NO3BONAOWAA AOOUTLCA CXOXEro
YPOBHSI OCTATOUHbIX HAMPSKEHWU CXKaTUsl Kak Ha MOBEPXHOCTU, Tak 1 B rMybuHe matepuana,
T.€. NPOTSHKEHHOCTb WU rNybuHa XONOAHON (HOPMOBKM AOMKHbI OblTb MPONOPLMOHArbHbI
paguycy rantenu.

6.1 NoBepxHOCTHOE YyNpPO4YHEHME YeKaHKOW C UCMNONIb30BaHMEM Liapa

YcTtanoctHass MNpPOYHOCTL MOXET ObiTb onpeaeneHa npuv MNpPOBEAEHWMM UCTbITAHWUA
NOMHOPa3MepHOro KofeH4yaToro Bana unn 3SMANPUYECKUMW  MeTOdamK, €Cnn  OHU
obecneynBatoT 6onbLUYIO KOHCEPBATUBHOCTL. ECnn nccnegytorca n narnbHas, n KpyTunbHas
yCTanocTHas MPOYHOCTb, M OKa3blBaeTCs, YTO WX COOTHOLIEHME oTnmyaeTcs oT V3, To
npuMmeHeHne Kputepusa ooH Museca cnegyeT UCKNIOYUTD.
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Ecnn wuccnepyetca TonbkO M3rMbHast ycTanocTHasi MNPOYHOCTb, TO KPYTWUIbHYHO
YCTanoCTHYI MPOYHOCTb HYXXHO OLEHMBATb KOHCepBaTMBHO. Ecnn m3rmbHas yctanoctHas
NMPOYHOCTb OKa3biBaeTCs Ha X % BblILLE YCTaNOCTHOM NPOYHOCTMN HEYNPOYHEHHOIO MaTepuana,
TO KPYTWUIbHYO YCTaroCTHYI MPOYHOCTb crieqyeT npuHumatb He 6onee 4yem Ha 2/3 oT X %
BbILLIE TAKOBOW Yy HEYNPOYHEHHOro MaTepuana.

MNMocne u4ekaHKM camoe BbICOKOE OCTaTOYHOE HanpshkeHue coxatus obpasyeTcsa B
NnoanoBEPXHOCTHOM croe. MoaToMy, B 3aBUCMMOCTM OT NMPOBOHON Harpys3ku npu UCMbITAaHUAX
Ha yCcTanocTb M OT rpagveHTa HanpsbkeHu, B NOBEPXHOCTM MOryT co3faBaTtbcs paboune
HanpPsXeHUs Bbllle YPOBHSI MECTHOW yCTaroCTHOW NMPOYHOCTU. DTO MOXET Bbi3blBaTb B X04€
UCMbITAHUN Ha YyCTanocTb nosiBneHMe HebomnblIMX BOMOCTHbLIX TPELLMH, KOTOpble K3-3a
XapakTepHOro Npocmnst OCTaTOYHOro HaNPSPKEHNS CxXaTust He ByayT pacnpoCTpaHATLCA Npuy
AanbHENLWMX UMKNax HarpyxeHus un (Mnv) npu ganbHenwem HebOonblIOM YBENUYEHUM
NpoBGHOM Harpy3kM B CBSI3W C TE€M, YTO BbICOKME OCTaATOuYHblE HamnpshKeHWUst cxatus nog
NMOBEPXHOCTbIO OCTaHaBNMBAIOT pas3BUTUE HEBOMbLUMX NOBEPXHOCTHBLIX TPELLMH (CM. NIMHUIO
rpagMeHTHOWM Harpysku 2 Ha puc. 6.1).

Ocmamounoe nanpsaicenie pacmaicenus /
Yemanocmuan npounocms

I'pasimenTHas Harpyska (T.e. H3THO M KpydYeHHE)
1. VYeranocTtHasi npouHocTs — Ge3 obpazoBaHHs
BOJIOCHBIX TPETHH

2. HepacnpocTpaHsiiomasicst BOJOCHas TpeluHa
3. YeranocTHas IPOYHOCTh — YPOBSHB pasphiBa

a. YCTalocTHasl MPOYHOCTh (CyMMa OCTaTOYHOTO
HANPSUKCHUS H HCXO/IHOM YCTAIOCTHOM IPOYHOCTH
3aKaJIeHHOTO M OTIIYIIEHHOTO MaTepHaa)

b. OcrarouHoe HaNPsDKEHHE MOCIIE YSKAHKH

Paccmosanue
Om noeepxHocmit

Puc. 6.1.
Paboumre n octaTtouHble HaNpPsPKEeHWS No4 MOBEPXHOCTLIO Nocrne vyekaHku. MNpamele nuHum 1...3 0603HavatoT
BO3MOXHbIE IPagNeHTbl HAaNpPsPKEHUA, BbI3BAHHbIX Harpy3kom

Mpn yCTanoCTHbIX UCMbITAHMAX MOSTHOPA3MEPHOro KorieH4YaToro Bana 3TmM Hebornblune
BOJIOCHbIE TPELUUHbI HE OOSMKHbI pacCMaTpuBaTbCsA Kak CNOCOOHbIE Bbi3BaTb paspyLUeHUe.
[ns onpegeneHns ypoBHS paspyLUaloLmnX Harpy3okK crieyeT y4uTbiBaTb TONbKO Te TPELLMHbI,
KOTOpbI€ Bbl3BaHbl YCTANOCTbIO U MPY 9TOM CMOCOBHbI NPUBECTM K pa3pyLUeHnto (Npn KOTOPbIX
HY)XHO MpekpawaTb UCMbITaHME). DTO TaK e NMPUMEHMMO K Criyvatd YekaHkn MHAYKLUMOHHO-
3aKarneHHbIX rantenen.

B uenax yBennyeHus ycTanoCTHOM MPOYHOCTM WHOYKUMOHHO-3aKaNeHHbIX rantenemn
KONeH4aTbiX BanioB WX MOXHO YE€KaHWTb MOCne MHAYKUMOHHOW 3akankm WM oThnycka no
Heo6xoOUMON MOBEPXHOCTHOM TBepaocTu. B atom cnyyae MoxeT noTtpeboBaTtbes
Ha3HayYeHve ycunus ygapa npy YekaHke B 3aBMCMMOCTM OT TBEPLOCTM MOBEPXHOCTHOrO Cros,
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a He OT Npeaena NPoOYHOCTU OCHOBHOrO Matepuana. BnuaHue Ha ycTanoCTHYH MPOYHOCTb
rantenen MHOYKUMOHHOW 3aKarsku C nocrenyoLlen YekaHKkon onpeaenseTcd no pesynbratam
ncnbiTaHU NONHOPa3MEPHOro KofieH4YaToro Bana.

6.1.1 NMpuMeHeHNe MMeLUXCA pe3ynbTaTOB K aHaNornyHbiM KOJeH4YaTbiM
Banam

CeegeHust 06 N3MeHeHUN yCcTanoCcTHON NPOYHOCTM NPU UCMONb30BaHNN MOBEPXHOCTHOMO
YNPOYHEHMS YEKAHKOM MOrYyT ObITb MCMNOMb30BaHbl NPU pacyeTe APYrMx KONeH4YaTbiX BarnoB
npw yCnoBun BbINOSTHEHMSA criegyowmx TpeboBaHui:

pa3mep wapa, OTHECEHHbLIV K paguycy rantenn Bana, OMKeH oTnmnyaTbes He bonee Yem
Ha £10 % oT npollueLero ncnbliTaHMe KoneH4YaToro Bana;

obnactb Bana, noABEpPrHyTasd MOBEPXHOCTHOMY  YMNPOYHEHWUO OOSMKHA  ObiTb
3KBMBANEHTHa aHanorm4yHon obnacTn ucnbiTaHHOro Bana, NMMb0o NpeBbIWaThL €e;

yrnoBasi NPOTSPKEHHOCTb KOHTypa ranTenu, OTHeCEHHas K paguycy rantenu, OofbKHa
oTnnyaTbCcsl He Oonee 4YeM Ha +15 % OT nNpolUeaLlero UcnbiTaHWe KOfeH4yaToro Bana wu
OOImKHa ObITb pacrnonoXeHa Tak, YToObl OXBaTblBaTb 30HY KOHLEHTPaUUN HanpsKeHUn npwm
paboTe gBuraTens;

NPUMEHSIETCA aHanorMyHbl MaTepuan ¢ y4eTOM KONMYeCcTBa NermpyroLLnx afiEMEHTOB U
npouecca TepMoobpaboTky;

CKOPOCTb NMOAauu WapoB A0IMKHA HAXOAUTBLCA B TOM Xe NMponopummn K paguycy;

ycunue, npunaraemoe K Lwapy, AOMKHO ObiTb NPONOpLUMOHanbHO TBEPAOCTN MCXOLHOMO
Martepuana (ecnu TBepaoCcTu pasnunyaloTcs);

ycunue, npunaraemoe K wapy, OJMKHO ObiTb NPONOpLUMOHaNibHO KBaapaTy ero paguyca.

6.2 XornogHaa obkaTka

YcTtanoctHasi MPOYHOCTb MOXET ObiTb onpeaeneHa npu MNPOBEAEHUUM UCTbITAHWUN
MOSTHOPA3MEPHOrO KOMEHYaToro Bana WM SMOUPUYECKMMW  METOAaMK, €CINN  OHU
obecneumBaloT OOMbLUYO KOHCEPBATMBHOCTL. ECcnn uccnegytotca n narnbHas, n KpyTurbHas
yCTanocTHasd MPOYHOCTb, W OKasbiBAeTCs, YTO WX COOTHOLLUEHME OTnMyaeTcs OT V3, TO
npumeHeHune kputepusa oH Mmnseca cnegyeT UCKNIOYUTD.

Ecnn wuccnepyetca TOnMbKO M3rMbHasi yCTanocTHasi MNPOYHOCTb, TO KPYTUIbHYHO
YCTanOCTHYK MPOYHOCTb HYXXHO OLlEeHMBaTb KOHcepBaTuBHO. Ecnn msrmbHasa yctanocTtHas
NPOYHOCTb OKa3bIBaeTCs Ha X% BblLLE YCTANIOCTHOM NPOYHOCTU HEYNPOYHEHHOIO MaTepmana,
TO KPYTUNbHYIO YCTanOCTHYO MPOYHOCTb crieayeT npuHMMaTtb He Bonee 4yem Ha 2/3 oT x%
BblLLE TAaKOBOM Y HEYNPOYHEHHOro Matepuana.

6.2.1 NMpuMeHeHUe MMELUXCA pe3yNbTaTOB K aHaNornyHbiM KoreH4YaTbiM
Banam

CeeneHuns 06 n3aMeHeHun yCTanoCcTHOM NPOYHOCTH NPU UCNOMb30BaHMM NOBEPXHOCTHOMO
yNpoOYHEHMS XOnoAHoW oObkaTkon MOryT OblTb MCMOMNb30OBaHbl MpPU  pacyeTe Apyrux
KoneH4aTbIX BanoB Npu yCNoBuK BbINONIHEHNST CeayoLwmnx TpeboBaHNI:

obnactb Bana, noABeEprHyTasd MOBEPXHOCTHOMY  YMNPOYHEHWUO JOSMkHa  ObiTb
3KBMBANEHTHa aHanorn4yHon obnacTu UcnbITaHHOro Bana, NMOOo NpeBbILLAaThL €€;

yrnoBasi NPOTSPKEHHOCTb KOHTypa ranTenu, OTHECEHHas K paauycy rantenu, OofmkKHa
oTnnyaTbCcs He Oonee yem Ha +15 % OT NpoLUeALIero UCMbITaHWE KOfleH4YaToro Bana wu
AOMKHa BbITb pacnonoXxeHa Tak, YToObl OXBaTbiBaTb 30HY KOHLEHTPALUMM HAaNPSHKEHU Npu
paboTe gBuraTens;

NPUMEHSETCS aHaNOrMYHbIN MaTepuan ¢ y4eToM KONMYeCTBa NErmpytoLmx afiEMEHTOB 1
npouecca TepmMmoobpaboTku;

ycunue, npunaraemMoe K posimky, AOSMKHO pacCyMThiBaTbCA Tak, YToObl obecneuntb kak
MUHUMYM Takylo e OTHOCUTENbHYH (T.e. OTHECEHHYK K paguycy rantenu) rnybuny
00paboTku.
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TMPUTIOXKEHWE VI

PYKOBOACTBO MO PACHETY KO3®®ULIEHTOB KOHLUEHTPALIUN HANPSXXEHUA B
KPAAX MACJIAHbIX OTBEPCTUWN KOJIEHYATbBIX BAJIOB NP NOMOLLU METOOA
KOHEYHbIX 3JIEMEHTOB

CopepxaHue

1. O0Lwme nonoxxeHus

2. TpeboBaHus kK mogenu

2.1 PexomeHgauuun onsi aNeMeHTHON CeTKU

2.2 Matepuan

2.3  KpuTepumn ka4yecTBa 35IEMEHTHON CETKU

2.3.1 KpuTepui rnaBHbIX Hanps>KeHun

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTN HaNpPsHKeHNN
3. Criyyaun Harpysku 1 oLeHKa YPOBHS HanpsXeHui
3.1 Kpy4eHune

3.2 W3rmnb
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1. OBLUUE NOJIOXKEHUA

Llenbto gaHHOro aHanu3a sBnsieTcs onvcaHue NpyMeHeHUs — BMECTO aHanuTU4eCcKoro
pacyeTa — MeToda KOHeuYHbIX anemeHToB (MK3J) ans onpegeneHns KoaduUUEHTOB
KOHUeHTpauun HanpskeHun (KKH) B kpasx MacnsHbiX OTBepcTUr. AHanMTUYeCKUin mMeTon
OCHOBbIBAETCHA Ha AMNUPUYECKNX POPMYFax, NONyYEHHbIX U3 pe3yribTaToB TEH30METPUM UNu
NONAPU3aLNOHHO-OMNTUYECKUX U3MEPEHUA PasfNMYHOrO Kpyrmnoro npokarta. Mcnonb3oBaHue
aTnX bopMyn 3a npegenamm nx NPUMEHMMOCTM MO NoBOMyY 13 NapamMeTpPoB MOXET NPUBECTU
K owmbkam 1 B TOM, 1 B ApPYromM HanpasneHnn, No3ToMy pekoMeHayeTcs ucnonb3osatb MKO3.

KKH, paccuMTaHHbln B COOTBETCTBMM C TMOSOXKEHUSAMM HACTOALLEro [OOKYMEHTA,
onpefensdeTca Kak OTHOLIEHWEe HanpskKeHun, paccydntaHHblx MK3, K HOMUHanbHbIM
HanpsKeHUAM, paccYnTaHHbIM aHaNUTUYECKUM METOAOM.

Mpn wucnonb3oBaHMM MeToda AN NpPOBedEeHWss pacdeToB B COOTBETCTBUM C
TpeboBaHMAMM 2.4 HACTOSILLEN YacTK, CneayeT BbIMOMHATL PacyeT rMaBHbIX HANPSHKEHUNA.

AHanua [oMmKeH npoBOOUTLCA B paMKax NUHENHO-YNPYroM KOHEeYHO-3NeMEHTHOMN
MOZenu; BO BCeX Cry4vasX HarpyxeHus cnegyeT nMNPUMEHATb €eAVHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

PekomeHayeTcs NpoBepsATb  3ANIEMEHTHYHD TOYHOCTb  WUCMOSIb3YEMOr0  KOHEYHO-
3NIeMEHTHOro pellaTtens, Hanpumep, NocpeacTBOM MOAENUPOBaHUA NPOCTOM reoMeTpumn C
nocrneayrwyM CpaBHEHWEM HaMpsPKeHWW, nonydyeHHbix u3 MKD, ¢ pesynbratamu
aHanMTMYecKoro pacyera.

Bmecto MK3O MOXeT Takke MCNoNb30BaTbCS METOA rPaHUYHbIX NEMEHTOB.

2. TPEBOBAHUA K MOLESN

OcCHOBHble pekoMeHAaLmMn 1 OoNYLLEHWUsI TPU NOCTPOEHUN KOHEYHO-3NIEMEHTHOM MOAenu
npeactaeneHbl B 2.1. 3akoHYeHHast KOHEYHO-3NeMEHTHas MOAENb A0SMKHA COOTBETCTBOBATL
OZIHOMY U3 KpuTepues, NpeacTaBrieHHbIX B 2.3.

2.1 PekomeHaauunn ans anemMeHTHOM CeTKU

Utobbl 00ecneynTb KayecTBO CETKW, KOHEYHO-3MIEMEHTHYK MoAeNnb AN OUEHKU
KO3 DULMEHTOB KOHLIEHTpaAUMW HanpsbkeHWn crnefyetr CcTpouUTb B COOTBETCTBMM  CO
cnefylowmMMmn pekoMmeHaaumnsamun:

MOZENb AO0SMKHA ONUCbiBaTb OAWMH MOMHOLIEHHbIA KPUBOLLMM OT OCEBOM NMHUN OOHOrO
pamMOBOro NOALUUMNHUKA 40 OCEBOW JIMHUU COCEQHEro PaMOBOro NOALIUMHUKA.

B6n13un KpaeB NCNonb3yTCA 9NeMEHTbI CrieyoLmxX TUMNoB:

10-y3roBble YeTblpeXrpaHHbIe 3NIEMEHTHI;

8-y3noBble WeCcTUrpaHHbIe 3NEMEHTHI;

20-y3noBble LWeCTUrpaHHbIe 3NIEMEHTHI.

B6n13un kpaeB MacnsHbiX OTBEPCTUI UCNONb3YIOTCA CReayroLmne XapakTePUCTUKN CETKM:

MaKkcMMarsbHbIA pasMmep anemMeHTa a = r/4 NoO BCeW rantenu Kpas U B HarnpasfieHuu
MacnsiHOro OTBEPCTUSA (B CnyyYae MCNOMb30BaHUA 8-y3OBbIX LLECTUIPAHHbIX 3NIEMEHTOB OHU
OOJKHbI ObITh eLle MeHbLLEro pasMmepa A5 COOTBETCTBUS KPUTEPUAM KaveCcTBa 3NeMEHTHOM
CETKN).

PekomeHgyemble pasmepbl 3NeMEHTOB B HaNpaBreHun rybuHbl ranTenu:

TOMLLMHA NepBOro Cnos paBHa pa3Mmepy anemMeHTa a,

TOMLMHA BTOPOro Crnos paBHa pasmepy anemMeHTa 2a;

TOMLWWMHA TPETLEro Crog paBHa pasMepy anemeHTa 3a.

Kak npaBuno, ocTtanbHas 4acTb KpuBowMMna [JofmkHa obecnednBatb YUCHEHHYIO
YCTOMYMBOCTb peluaTens.

CeepnieHus n oTBepcTUd, npegHasHayveHHble s obneryeHns KOHCTpyKuun, criegyet
MogennpoBaTb.
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MpumMeHeHne nogmoaenen aonyckaeTtcst npyu cobniogeHnn TpeboBaHn NPUMEHSEMOro
nporpaMmMHoro obecneyveHusi.

2.2 MaTepuan

B 2.4 HacToSLLEen YacTM He paccmaTpmBatlOTCA Takne CBOMCTBA Matepuanos, Kak Mogysb
KOHra (E) n koadhdumumeHT lNyaccona (v). Ana aHanuza MKO 3atn napameTpbl matepmana
HeobXxoAnMbI, MOCKOSbKY CHavana paccumtbiBaeTcs ynpyrne gedopmaumm, a 3 HMX vepes
moaynbe HOHra u koapdpuumeHT [llyaccoHa paccuuTbiBaoTCA HanpsbkeHusi. Cnepyert
ucrnonb3oBaTb [OOCTOBEPHbIE 3HAYEHWs1 CBOWCTB MartepuanoB, nmbo B3ATble U3
OOKyMeHTauunn, Nnbo n3MepeHHbIe Ha NpeacTaBUTENbHbLIX 0Opa3suax MaTepmaros.

[nsa cTanu pekoMeHayoTcs crieayowme 3HaveHus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa 3ayieMeHTHOMN CETKMN

Ecnn  wucnonb3yemas a3neMeHTHass ceTka He COOTBETCTBYET HM OOHOMY U3
HWXEYKa3aHHbIX KpUTEPUEB A5 onpeneneHns ko3 UUNEHTOB KOHLEHTPaL MK HaNPs>KeHNN
B uccnegyemon obnactu, JosmkeH ObiTb NPOBEAEH MOBTOPHbLINA pacyeT C UCNONb30BaHNEM
Oornee Menkown CeTKu.

231 Kputepuin rmaBHbIX HanpsiKeHUmn

KayecTtBO ceTkn OOMKHO ObiTb MOATBEPXKAEHO NOCPEACTBOM MPOBEPKMA COCTaBMSAOLLEN
HaNpPsPKeHUs, HOpMarnbHOM K MOBEPXHOCTM paguyca kpas MacnsiHoro oteepctus. [lpu
rMaBHbIX HANPSPKEHUNAX g, g, U a3 AOMMKHO BbINOMHATLCS crieayollee TpeboBaHue:

min(|ay |, |03|, |o3]) < 0,03 - max(|ay|, |02, |o3])

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEAHEHHOCTU HaNpsXXeHUn

Kputepuin  ocpeaHEHHOCTU/HEOCPEAHEHHOCTN  HamnpshkKeHUMM  OCHOBbLIBAEeTCA  Ha
OTCINEeXnBaHMM HEOQHOPOAHOCTEN B HaMpsiKeHUsX, onpeaensieMblx Ha anemMeHTax rantenu
npu pacyete KKH:

HeoCpeAHEHHbIE Y3rOBble HaMpsPKeHUs, pPacCYNTbIBAEMble Ha KaKAOM 3IIEMEHTE,
COEUHEHHOM C TeM UMW UHbIM Y3MOM, AOIMKHbI OTNMYaTbCca MeHee YyeM Ha 5 % o1 100 %
OCpPEOHEHHOTO Y3II0BOro HaNpshKeHUs Ha 3TOM y3ne B uccnegyemomn obnactu.

3. CINYYAUN HATPY3KN N OLIEHKA YPOBHSA HANPSXXEHUA

Mpn onpegeneHun KKH B3ameH aHanutuyeckoro crnocoba, onucbiBaemoro B 2.4
HacToSAWen 4YacTu, pacdeTbl AOMKHbI ObiTb BbINOMHEHbI ANA HWXKecneaylwmux cryyvyaes
HarpyxeHus.

3.1 KpyuyeHue

KoHCcTpyKums nogsepraetcsa BO3OeNCTBUIO YNCTbIM KpydeHnem. [edopmaumnsa TopueBbIxX
NOBEPXHOCTEN MOLENN NOAABNSAETCS.

KpyTawmmn MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCU KOorleH4YaToro sana. 91oT
y3en paboTaeT Kak rnaBHbIA y3en C LWeCTbo CTeneHsaMu cBoboAbl U XXECTKO COeOUHEH C
oCTarbHbIMY y3amMn TOpLEeBOW NOBEPXHOCTMW.

Takune rpaHuUYHbIE YCIOBUSA U YCITOBUSA HArpy>XeHnsa npuMeHnMbl Kak ans psgHbiX, Tak n
V-00pasHbix gBuratenen.

Ha Bcex yanax Ha Kpal MacrnsiHoro oTBepCTUSI MOJSTyYeHbl MaBHble HanpsXKeHus, u3
KOTOpbIX B3AITO MakcumaribHoe 3HauyeHue AN nocnegywoulero pacdeta koagpduumeHTa
KOHLIEHTpaLUUN HanpshKeHWiA:

_ max(|oy.lo2].l05])

N

roe HOMWHanNbHOE KPYTUNBHOE HanpsikeHWe ty Ha LaTyHHOW Luerke onpefeneHo
no 2.4.5.1 HacTosilen YacTn Npu KpyTawem momeHTe T



lpasuna knaccugukayuu u NOcmpouUKu MoOpPcKux cydos (4acme 1X)

Iy = T/Wp

y Muororoueunbie

orpannyenue: Bee y3ibl
. MOTIEPEYHOT 0 CeYEHUS KECTKO
X T COEJIMHEHBI ¢ IEHTPAILHBIM
I (TJ1aBHBIM) Y3II0M
.

; 2
OrpaHHYEHBI U 4 , = 0 ‘__i_—_.‘

el
@

0
I ' u
% l g !
i | i E
! "
‘ A i p
] 1 ; = ¢ Harpyska:
., KpyTammii MoMeHT
ey & ™ bl | | ot T npunaraeres K
/ I = o ’ ‘ HEHTPATLHOMY
5 > V311
’ L= ' o
2: L
TBVANS: I
9
- — e ‘
PAHHYHBIE YCJI0BHS
Bee creneHn cBo601bI L1 [ l l
[BO BCCX y31ax -+
TTOTHOCTBIO ] | L ' ’
.
T

'
>
Puc. 3.1.

['paHWYHbIE YCNOBKSA 1 YCINOBUS HArpyXeHUsl ANs cryyvasi Harpy>KeHus KpyYyeHnem

3.2 N3rnb

KoHCTpyKuMsi nogBepraeTcs BO3OENCTBUIO YMCTbIM M3rnbom. [edopmaumnsa TopueBbIxX
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[paHu4YHbIE YCNOBUSA U YCIOBUS Harpy>XeHusi Ans criyyasi BO3AeNCTBUS YUCTBIM M3TMGOM
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Takme rpaHn4YHbIe YCIOBUSI N YCNOBUSI HArpyXeHns NPUMEHUMbI Kak ania psagHbIX, Tak u
V-06pasHbix guratenen.

Ha Bcex y3nax Ha Kpakw MacrsiHoro OTBEPCTUSI MOMy4YeHbl rMaBHble HaMpsiKeHWs, U3
KOTOPbIX B3SATO MakCUmanbHOe 3Ha4YeHne ansa nocneaywoulero pacdeta KKH:

_ max(|o4|,|o2],|03])

14:}

ON

roe HoMuHarnbHoOe M3rMbHoe HaNpsPKEHWE gy Ha LWaTYHHOW LWeWKe onpedeneHo no 2.4.4.2
rnaebl 2.4 HaCTOSILLEN YacTU NpU 3rmbatoLLeM MOMEHTE M:

oy = M/W,
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3 NAPOBbIE TYPBUHbI

3.1 OBLUME NONOXEHUA

3.1.1 MaBHbIN TypbO3yb4aThIi arperat gomkeH obecnednBaTb peBepc C NOSHOro
nepegHero xoga Mpyv PacyeTHOM MOLLHOCTW Ha 3adHUA XoO W peBepc B obpaTHOM
HanpaBneHnn ¢ NPMMEHEHNEM KOHTpRapa.

3.1.2 TypboarperaTbl, NnpeaHas3Ha4YeHHbIe 451 UCMOMb30BaHMSA B Cy4OBbIX CUMOBbIX
yCTaHOBKax B KayecTBe rMnaBHbIX, OOIMKHbI OTBeYaTb Takke TpeboBaHuam 2.1 4vactm VI
«MexaHuyeckne ycTaHOBKN Y.

Ha cygax ¢ MHoroBanbHbiMM YCTaHOBKaMuM nNpu BUHTaX (PUKCMPOBAHHOMO Luara
Typboarperart kaxgoro Bana LOMmKeH MMeTb TypOuHy 3agHero xoaa.

3.1.3 TypOvHbl  BCnoMoraTernbHbIX MEXaHUM3MOB [OOJDKHbl  3anyckatbcsi  6e3
npeaBapuTENbHOMO NporpeBsa.
3.14 Ha OOHOBMHTOBLIX Cydax C MHOFOKOPNYyCHbIMKM TypOuHamn [OMMKHbI ObiTb

NpUHATBI Mepbl Ana obecnevyeHns GesonacHon paboTbl NMpY MEPeKkpbITUM nogayn napa K
nobomy 13 kopnycos. [Ang 3aTon Lenu nap MoXeT HenocpeacTBEHHO NoaaBaTbCA Ha TypPOUHY
HW3KOro AaBreHusl, a TypbuHbl BbICOKOrO MM cpeaHero AaBneHnss MoryT HEMOCPEACTBEHHO
OTBOOMTb Nap Ha KOHAeHcaTop.

Mpun 3TOM AOMXKHBI NpegycMaTpmBaThCs Haanexawme yCTporuCcTBa U OpraHbl ynpasneHus
Ans paboTbl B yKas3aHHbIX YCMNOBMAX C TeM, YTOOblI OaBrneHve u TemnepaTtypa napa He
npeBbicunu 6e3onacHbIX 3Ha4YeHUn Ansa TypbuHbl U KOHAEHcaTopa.

Bce Tpybonposogbl M knanaHbl 3TUX YCTPOWCTB OOSMKHbI OblTb NErkog4oCTyMnHbIMU U
COOTBETCTBYIOWMM 006pa3oM MapkupoBaHbl. [0 XOA4OBbIX WCNbITAHUA [OIMDKHbI  ObITh
npovsBedeHbl NpeaBapuTenbHble UCMNbITaHUA 00O0pyAOBaHWS MNpPUM  BCEX BO3MOXHbIX
KOMOMHaLMAX COCTOSIHUI yKa3aHHbIX KnanaHoB 1 Tpy6onpoBoaoB.

[ormkHbl 6bITb ONpeaeneHbl AonyckaeMble MOLLHOCTU U CKOPOCTM Mpu BbIBOAE U3 paboThbl
nobon ns TypbuH; coOTBETCTBYIOLLAA UHOPMALMS OOIPKHA HAaXOAUTbCs Ha BopTy cyaHa.
[omkHa OblTb Npou3BefeHa OLeHKa BIIMAHUA YKasaHHbIX BapuaHToB paboTbl TypOuH Ha
LEHTPOBKY BarnoB W Ha HarpyxeHue 3yb4atbix nepeagau.
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3.2 POTOP

3.2.1 Pacyer petanen poTopa Ha MPOYHOCTbL [JOSMKEH NPOM3BOAUTLCS Ha
MakCUMarnbHyl0 MOLLHOCTb, a TaKKe Ha MWHble BO3MOXHbIE€ Harpy3kM, MNpu KOTOPbIX
HaNpPsPKEHNA MOryT AOCTUraTb MakCUMarbHOro 3Ha4YeHus.

Kpome Toro, gormkeH npon3BoanTbCs NPOBEPOYHbBIA pacyeT HaMpsPKeHUs1 B pOTOpe U ero
JeTansx npy YyacToTe BpalleHus, NpeBbILatoLLen makcumarnbHyo Ha 20 %.

3.2.2 Kputnyeckas 4vactoTa BpalleHMsi poTopa OOSMKHA MNPEBbIWATb PaCYETHYHO
4YacTOTy BpaLleHusl, COOTBETCTBYHOLLYIO pacHeTHON MOLLHOCTU, He MeHee YyeM Ha 20 %.

CHWKEHNEe KpUTUYECKOW 4acTOTbl BpalleHUs MOXET ObiTb [OMyLWEeHO Npu yCcroBum
npeAacTaBneHnsa AokasaTenbCTB HAAEXHOCTN paboTbl TYpOMHbI Ha BCeX 3KCMyaTalMOHHbIX

pexumax.
3.2.3 [na kaxxgoro BHOBb CMPOEKTUpOBaAHHOrO obrionaTbiBaHust TpebyeTcs pacyet
Ha BMOpauuio 1 nocrneayoLlast onbiTHas NPoOBEPKA ero BUOPALMOHHOM XapaKTEPUCTUKN.
3.24 KoHCTpyKUMsi 3aMKa fonaToKk CO CbEeMHOW 4acTblo LUEeKM aucka u gpyrue
nogoOHLIE KOHCTPYKUWUK, Bbi3blBalOWME 3HAYMTENBHOE MECTHOe ocrabneHue obopa, He
OOMNyCKaTCA.
3.25 Potopbl TypbuHbl B OKOHYaTenbHO COOpaHHOM BMAE [OOSMKHbI  ObIThb

AMHAMUYECKM YypaBHOBELLEHbl Ha 6anaHCMpOBOYHOM MallMHE C  YyBCTBUTENIbHOCTHIO,
COOTBETCTBYHOLLEN pasmepam 1M Macce poTopa.
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3.3 KOPIYyC

3.3.1 B cranbHbIX nuTbix Kopnycax TypbuH JonyckaeTca npuBapka OTAerbHbIX
NUTBIX YacTen 1 naTpybKoB ANst NPUCOEANHEHMA pecnBepoB, Tpyb 1 apmatypbl.

3.3.2 Maponogsoaswun natpybok TypOmHbl 3agHEro xoga He AOMKeH ObiTb KECTKO
CBS3aH C BHELLUHMM KOPMYyCOM TYpPOUHBI.

3.3.3 lNpuMeHeHWe Npoknagok Mexay naHuamMmm ropnsoHTanbHbIX 1 BEPTUKANbHbIX
pa3beMoB TYpOUMH He fonyCcKaeTcs; B LeNAX YNOTHEHNS pa3peLuaeTcs NOKPbIBaTb NIIOCKOCTH
pa3beMoB rpaduMToBbIMM OBMa3skamu.

3.34 Ounadparmbl, 3akpenneHHble B Koprnyce TypOMHbI, OO/MKHbI  MMETb
BO3MOXXHOCTb TEMMOBOro pacluMpeHns B pagmansHOM HanpasfeHuun B npegenax gonycTumMon
pacueHTPOBKM.

3.35 PacyeTt gnadparmbl SOSmMKEH NPON3BOANTLCSA HA HarpysKy, COOTBETCTBYHOLLYHO
MakcumanbHOMy nepenagy gaBneHus B ctyneHun. aktnyeckui npormb gnadparmbl JOSMKEH
OblTb MeHblie npornba, NpyM KOTOPOM BO3MOXHbI 3a4eBaHMA 3a OWUCK WX YNNOTHEHUSA
anadparmol.

3.3.6 B «kopnyce TypOMHbI HW3KOrO [OaBEHUS1 OOSKHbl MNpedycMaTpuBaTbCs
rOpnoBuWHbI A1 oCMOTpa obronaTtbiBaHWsi MOCNEAHUX CTyNneHen. Y TypOuH CO BCTPOEHHbIMMN
KOoHOeHcaTopaMun [OMKHbI nNpegycMaTpuBaTbCA FOPriOBUMHbLI ANA OCMOTpa BEpXHUX PALoB
TPy6OK 1, N0 BO3MOXHOCTU, ANA AOCTyNa BHYTPb KOHAEHcaTopa.

3.3.7 KoHCTpyKumst TYpOUMHbI AOMKHA A0oMycKaTb NOABEM KpbILLEK NOALMNHUKOB 6e3
pa3bopkn kopnyca TypOuMHbI W KOHLEBbIX YacTen YMNOTHUTENbHbIX YCTPOWUCTB W
TpybonpoBoaoB.
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3.4 noAgWnnNHUK

34.1 Y rnaBHbiX TYpOMH [OOMMKHbI MPUMEHATBHCS MOALUMIMHUKN CKOMbXEHus. B
TypOrHax, NPOEKTUpyeMbIX Ha ObICTPbIA NYCK M3 XOMOAHOrO COCTOSAHWS, PEKOMEHOYeTCs
NpUMeEHeHMe NOALLMNHNKOB C CaMOYyCTaHaBMMBAOLWMUMUCS BKNaablLLaMu.

3.4.2 YnopHble MOALMNHUKA NaBHbIX TYpObUH [OMKHbI OblTb, Kak MpaBuIo,
ogHorpebeHyaTble. [lpuMeHeHne NOALWMMHMKOB OPYTMX KOHCTPYKLUNI 4OMKHO ObiTb 0400peHO
Peructpom.

MoawwnnHmkKn, Harpy>keHHble gaereHnem 6onee 2 Mlla, pekomeHgyeTcs obopyaoBaTtb
NOBOPOTHbIMW OBOMMaMm WM  yCTPOWCTBaMM [Ofsi aBTOMATUYECKOro BblpaBHMBAHMUS
JaBrneHns Ha CerMeHThl.

343 TonwmHa aHTUPUKLMOHHOIO CNOSA CErMEHTOB YNOPHOIo NOALIMMHUKA AOSMKHA
OblTb MEHbLUE MMHMMASbHOIO OCEBOr0 3a3opa B MPOTOMHOM 4YacTu TypOMHbLI, HO He
MeHee 1 MMm.
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3.5 CUCTEMbI OTCOCA, YIMNOTHEHNA U NPOAYBAHUA

3.5.1 MmaBHble TypboarperaTbl JOMKHBI MIMETb CUCTEMY OTCOCa napa v ynrioTHEHUSA
HapPY>XHbIX YNMOTHUTESbHBIX YCTPOWCTB C aBTOMaTUYECKUM perynvpoBaHWEM [aBrieHus
YNNOTHSAOLLIEro napa.

[MoMrMMO aBTOMaTU4ECKOro OOSMKHO NPedycMaTpuBaThbCA pyyHOe yrnpasneHne CUcTemMon
oTCOCa 1 YNIIoTHEHMA napa.

3.5.2 Kaxpas TypbuHa OomkHa MMeTb cCUcTeMy NpoayBaHus, obecneymBaroLLyto
nonHoe yaaneHne KoHaeHcaTa U3 BCex CTyrneHen 1 nonocten TypouHbl.

Cuctema npogyBaHusa AomxkHa 6biTb Tak ycTpoeHa, 4YTobbl UcKnyanack BO3MOXHOCTb
NOCTYNneHns KoHageHcaTta B HepaboTatowme TypOuHbI.
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3.6 YNPABJIEHUE, 3ALLUTA U PETNYJIINPOBAHUE

3.6.1 Kaxabih rmaBHbin TypboarperaT AOMKEH UMETb MaHEBPOBOE YCTPOWCTBO,
npeaHasHavyeHHoe ANs ynpaBreHnsa 1 MaHEBPUPOBaHWSI.

MpuBOAbI yNpaBneHnsa MaHeEBPOBLIMY KnanaHamu Typboarperata MmowHocTbio 7500 kBT
n 6onee AoMKHbl BbITb MEXaHN3NPOBaHbI; NPY 3TOM crnegyeT npegycmaTpysaTb aBapumHoe
py4HOE ynpasneHue KnanaHamu.

3.6.2 Bpemss nepeknagku opraHoB ynpaBfeHWs MaHeBPOBOro YCTPOWCTBA
Typboarperata 13 NonoXeHUs NOMHOro NepegHero xo4a cygHa Ha NonHbIA 3agHU Xo4 unn B
obpaTHOM HanpasfeHnn He 4OSMKHO npeBbiwaTh 15 C.

KoHCTpyKUMS  MaHeBpPOBOro  yCTPOMCTBA  [OMMKHA  UCKNOYATb  BO3MOXHOCTb
OLHOBpPEMEHHON Nodayun napa Kk TypbuHe nepegHero m kK TypbuHe 3agHero xoaa.

3.6.3 MmaBHble W1 BcnomMmoratenbHble TypOwuHbl OOMKHbI ObiTb  0OOpPYOOBaHbI
npeaenbHbIMU  BbIKMNOYaTENAMKM,  BO3OENCTBYHOWMMKM  Ha  aBTomatr  6e3onacHoCcTu
(6bicTpO3anopHbIA KnanaH), aBToMaTU4YeCKM Npekpallawmin oCcTyn napa B TypOuHy npwu
NPEeBbILEHNN POTOPOM 4acTOTbl BpaLleHWsl, COOTBETCTBYIOLWEN MaKCUManbHOW MOLLHOCTH
Ha 15 %.

BbicTpo3anopHbI  KnanaH  [OMMKEeH  3aKkpbiBaTbCA  OT AENCTBUSI  NpeaenibHoro
BbIKNIOYaTENS, HENOCPEACTBEHHO COEAMHEHHOrO C Banom TypbuHbl. B kayecTBe npeaensHoOro
BbIKNOYATENS MOXET ObiTb NPUMEHEH MacnsHbIA BbIKOYaTeNb, MNOMyYalowmin UMMynbe
OT UmMnennepa, MMeLLLEro HENOCPEACTBEHHbIV NPUBOA OT Bana TypOuHbI.

Y  MHOrokopnycHbix  TypboarperaTtoB  npefenbHbli  BbIKNOYaTENb  AOSMKEH
yCTaHaBnMBaTbCS Ha Bany Kaxgon TypOUHbI.

Typb6oarperaTbl, NnpegHas3HavYeHHble AN UCNONb30BaHMSA B YCTaHOBKaX, BKIHOYAOWMNX B
cebsi peBepCMBHbIN peaykTop, BUHT pPerynupyemoro Liara wnuM Apyrme YCTPOWCTBA,
pasobuwatowme TypOMHY OT BanonpoBoda, B LOMNOSMIHEHWE K NpedenbHOMY BbIKIOYaTento
OOIMKHbI MMETb PErynsaTop CKOPOCTWU, OrpaHMYMBaIOLLNA YacTOTy BpaweHus TypOuHbl npu
N3MEHEeHMM Harpy3k1 40 BBOAA B AeNCTBME NPeAEeNnbHOro BbiKntoyaTens.

Perynatopbl CKOPOCTH TypboreHepaTopoB OOIKHbI oTBevaTb
TpeboBaHusam 2.11.3 — 2.11.7.
3.6.4 Y kaxgom TypbuHbl AOMKHO NpeaycMaTpuBaTbCA YCTPOMCTBO ANs SKCTPEHHOIo

npekpalieHns nogaym napa B TypbuHy, MrHOBEHHO 3akpbiBatoLiee 6bICTPO3anopHbIN KranaH
BO3eNCTBUEM PYKMW.

Y rnaBHoro Typboarperara 3To YCTPOMCTBO AOSHKHO MPUBOANTBCA B AENCTBUE U3 OBYX
MECT, pacnosioKeHHbIX Ha OAHOW N3 TYpOUH 1 B NOCTY yNpaBreHus.

Y BcnomoratenbHbiX TypboarperatoB 37O YCTPOWCTBO AOMKHO HAXoauTbCs PSAOM C
npeaenbHbIM BblKNoYaTeNnem.

3.6.5 MaponpoBoa Mexay MaHEBPOBLIM YCTPOMCTBOM M COMNTOBON KOPOBKOWM LOIMKEH
UMETb MO BO3MOXXHOCTM Manblihi 06beM NSt UCKMOYEHUS HE4OMYCTUMOrO pasroHa TypOuWHbI
npv aBapunHOM 3aKpbITUN BbICTPO3anopHOro KnanaHa.

3.6.6 B TypbuHax c otbopom napa Ha wMaructpanax otbopa OOMKHbI
yCTaHaBNMBaTbCA HEBO3BPATHO-3aMOpHbIE KManaHbl, aBTOMaTUYEeCKM 3aKkpblBaloLMecs
OLHOBPEMEHHO C 3aKpblTeM BbICTPO3anopHOro Knanaxa.

Ecnu otpaboTaHHbI nap OT BCnoMoraTenbHbIX CUCTEM NOABOANTCS K TYypOMHaM rnaBHbIX
TypboarperatoB, BMYyCK €ro [OOMKEH npekpawaTtbCs npu aBapunHOM cpabaTbiBaHUn
ObICTPO3anopHOro Knanaxa.

3.6.7 MnaBHble Typboarperatbl U TypbuHbl TypbGoreHepaTopoB LOMKHbI WMETb
YCTPOWCTBA, aBTOMATUYECKM BO3OENCTBYKOLUME Ha  ObICTpO3anopHbIM  KNanaH w
npekpalyaroLme 4ocTyn napa B TypOMHy B cnyyasx:

.1 nageHus gaBneHnsa CMas3ovyHOro Macna B CUCTEME HUXE YCTAHOBEHHOMO 3aBOAOM-
cTpouTenew;

.2 MOBbIWEHNS OaBfeHUss B KOHOEHCAToOpe CBEpX YCTaHOBIIEHHONO 3aBOOOM-
cTpouTenew;
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.3 npeaenbHoOro casura potopa nobon TypbuHbl rnaeBHoro Typboarperara.

Y rnaBHbIx TypboarperaToB npekpaLleHne nogadv napa TypbuHam nepegHero xoga npu
nageHun gaBneHus B CUCTEME CMa3Ku He AOSMKHO NpenaTcTBOBaThb nNofade napa K TypbuHe
3agHero xoga.

3.6.8 [nsa 3awmTbl 0T HE4ONYCTUMOTO MOBbLILIEHWS] TeMNnepaTypbl Macna B fitobom n3
NnoAawWunNHUKOB  rnaBHoro  Typboarperata crnegyeT  npegycmaTtpvsBaTb  aBapUMHO-
npegynpeanTensHyo cUrHanmsaumio.

3.6.9 Ha BbixnonHbix natpybkax Bcex TypbuH OOMmKHbl yCTaHaBNMBATbLCA
npegoxpaHnTenbHbIe KranaHbl NN paBHOLEHHOE UM YCTPOUCTBO.

BbinyckHble OTBEPCTUSA NpefoXPaHUTENbHbIX KNanaHoB AOMKHbI OblTb BUAUMBIMU W, MPK
Heo6XoaNUMOCTH, UMETb OrpaXKaeHUS.

3.6.10 Ha noaBoae napa Kk knanaHam MaHeBPOBOro YCTPOMCTBA UKW NoABoAE Napa K
TypOvHE BbICOKOro [aBneHust nepegHero xoga W TypbOuHe 3agHero xoga LOSMKHbI
yCTaHaBnNMBaTbCA NapoBble MUNbLTPbI HAAEXKHON KOHCTPYKLU.

3.6.11 maeHble Typboarperatbl AOMKHbI  00OOpPyOoOBaTbCA  aBTOMATUYECKUM
YCTPOMCTBOM MeAJSIEHHOro npoBopayvmBaHns. Heobxogumo npeaycmoTpeTb OTKHYeHue
aBTOMaTMYECKOro pexxmma npoBopadnBaHns C X040OBOro MOCTHUKA.
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3.7 KOHTPOJIbHO-U3SMEPUTEJIbHbIE NPUBOPbI

3.7.1 MocTbl ynpasneHust rnasBHbIMU Typboarperatamun A4omKHbI ObITb 060pYyA0BaHbI
npubopamu Ans 3MepeHus:

.1 yacToTbl BpaweHusa Bana TypOuHbl U BanonpoBoAaa;

.2 [OaBneHus U TeMnepartypbl Napa 3a MaHEBPOBLIM KanaHoM, B COMIoBbIX KOpobkax
TYpOUH nepeaHero M 3agHero xoAda, B Kamepe perynvupoBOYHON CTyMEeHW, B Marucrpansax
oT60OpOB 1 B CUCTEME OTCOCA U YNNOTHEHU;

.3 TemnepaTypbl oTpaboTaBllero macna Kaxgoro noAwunHmka (npuMeHeHve
AVCTaHUMOHHBIX YKa3aTtenen TemnepaTypbl He UCKIIoYaeT YCTaHOBKU MECTHbIX Mpubopos);

4 pexumoB MOArOTOBKM K [MYCKY, PeBepcoB, NOAAEpXaHWs B TOTOBHOCTU W
npvBefeHnst B COCTOAAHNE ANUTENbHOW CTOSIHKM;

.5 pgaBneHusa macna Ha HanopHom Tpybonposofe 3a macrooxnagutenem;

.6 Bakyyma B cootBeTcTBUM C 19.4.1.2 yacTn VIII «Cuctembl n Tpy6onposoabi».

3.7.2 "maBHble Typboarperatbl, Kpome NpubOpPOB, yka3aHHbIX B 3.7.1, OMKHBI ObiTb
0bopynoBaHbi:

.1 npubopamu, KOHTPONUPYIOLUMK MOCTYNIEHME MacNa Ha KaXAbI NOALUUMHUK;

.2 yCTpOWCTBaMU A1 N3MEPEHMSA OCEBOrO NOMOXEHUS POTOPA;

.3 wTaTHbIMM YCTpOMCTBaMM ANs 3amepa M3Hoca 6enoro MeTtanna BKNagbllen K
CEerMeHTOB Ka)Xoro ornopHOro 1 ynopHOro NOALUMNHUKA;

4 ckobamu nnu gpyrummn npubopamu Ans NpoOBEPKM NOMNOXEHUS KaXaoro potopa B
BEPTUKarnbHON N FOPU3OHTarbHOWN MIOCKOCTSX;

.5 npubopamu, KOHTPONWPYKLUMMW [aBNeHWe W TemnepaTtypy napa B YCNOBUSAX
aBapUMHbLIX PEXMMOB NPW OTKMOYEHUU Noboro kopnyca TypOuHbI.

3.7.3 BcnomoratenebHble  TypboreHepatopbl  OOMKHbI  OblTb  0OOpYyAOBaHbI
npubopamm B cooTBeTCTBMM C 3.7.1.
3.74 TypOoarperatbl OomkHbl ObiTb  0OOOpyOOBaHbl CpeacTBamMu  aBapuAHO-

npeaynpeanTernbHOM curHanusauumn no cnegyrowmm napaMmeTpam:

no nageHuio AaBneHus macna B MacrsiHon cucteme;

MO NOBbLILLEHMWIO TEMMEPATYPbl Macna Ha BbIXO4e U3 KaX4oro NoALLnMHUKa;

no NOBbILWEHWIO AaBrieHnss Mmacna Ha Bxofe B Typboarperar;

Mo MOBbIWEHWIO AaBIeHNs1 B KOHAEHCaTope;

Nno 0CeBOMY CABUIY POTOPOB.

MO NPEBbLILLEHNIO YPOBHEN BMOpaUMM Ha NoALUMHMKAX (C y4eTOM peKkoMeHAauun
n3rotoBUTENS).

ouhwiNPF
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4 NMEPEOAYN, PASOBLUUTEIIbHBLIE U YINPYTUE MY®TbI

4.1 OBLUME MNOJNTOXEHUA

4.1.1 PeBepcrBHO-peqyKTOpHble 3ybuyaTtble nepegayun, npegHasHayeHHble Ans
NCNoNb30BaHWs B MMaBHOM NPUBOAE, OOMMKHbI Takke oTBeyaTb TpebosaHuam 2.1 yactu VI
«MexaHuyeckne ycTaHOBKN Y.

41.2 HdeTtanun C OKpYyXHOM ckopocTblo OT S o 20 m/c JomkHbl noaBepraTbhbes
CTaTU4eCKON, a C OKPY>KHOW ckopocTbio 20 M/c n BGonee — gnHammyeckon GanaHCUMpOBKE.
To4HOCTb AMHaMMYeckon GanaHCUPOBKM OIMKHA onpeaensaTbesi No dhopMynam:

v = 24000/n gnsa v > 300 m/c; (4.1.2-1)
v =63000/n ana v = 20 m/c, (4.1.2-2)
roe vV —paccTtodHne Mexay LUEeHTPOM TAXeCTU n reOMeTpI/I‘-IeCKOVI OCbl0 BpalleHua getanu, MKM;

n  —y4acToTa BpalleHus, MUHL;
v — OKpPY>XHasi CKOpOCTb, M/C.

[ns npoMeXyTouYHbIX 3HAYEHUW OKPYXHOM ckopocTn B npegenax ot 20 go 300 m/c
BENUYMHA Vv onpenensieTcs NHTepnonsumnen.

XKecTtkne vactn coeguHUTENbHbIX MYydT AOSMKHbI GanaHCcMpoBaTbCA COBMECTHO C
aetansMmu, C KOTOPbIMWU OHM XXECTKO COEeAUHEHDI.

41.3 KoHCTpyKumMsi rmaBHbIX nepedady AorkHa obecneymBatb [OCTYN KO BCEM
nogLwnnHUKam.

Ha kopnycax nepegay JOMmMKHO BbITb JOCTAaTOYHOE YMCMO FOPSIOBUH C NErKOCHEMHbIMMN
KpbILLKaM1 ANsi BO3MOXHOCTU BHYTPEHHEro ocMoTpa.

PacnonoxeHue ropnosuH JomkHO obecneunBaTb BO3MOXHOCTb OCMOTpPa 3yObeB No Bcew
AJIMHE 1 NOALUMMHUKOB, HAXOOALWMXCA BHYTPU nepeaaydn.

MpumeHeHne HacTodwero TpeboBaHMA K nNMaHeTapHbIM nepegadaMm  OSDKHO
BbIMOMHATLCS HACKOMBbKO 9TO NO3BOSISIET UX KOHCTPYKLUS.

414 Kopnyca nepegady [domkHbl 6biTb  06OpyooBaHbl  BEHTUMASUMOHHBIMA
YyCTpOMCTBaMU.

BeHTuUnsaumoHHble TpyObl OOMKHbBI BbIBOAUTBCSA HAa BEPXHIOK OTKPbITYO nanydy wnn B
MecTa, U3 KOTopbIx obecrneyeHa BbITSHKKA.

KOHUbI BEHTUNAUMOHHBIX TPy® AOMmKHbI ObiTb 06OpPYyAOBaHbI NnamenpepbiBaloLein
apMaTypon U YCTPOEHbl Tak, Y4Tobbl UCKMOYanack BO3MOXHOCTb NonagaHns BoAbl BHYTPb
nepegayu.

415 Ecnu rnaBHbIA YNOPHbIN NOALMIHMK MOMELLEH B KOpryce nepenadn, HWKHAS
YyacTb Kopryca AOSPKHA MMETb Haanexalume nogkpeneHus.
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4.2 3YBYATDIE NMEPEOAYN

42.1 O6wme TpeboBaHUA.

4.2.1.1 TpeboBaHus HACTOsILEN rMaBbl PacnpoOCTPaHSTCA Ha nepegayn 3ybuatble
UUNMHOPUYECKNE 3BOSNbBEHTHbIE C BHELUHMM M BHYTPEHHUM 3aLenfieHneMm, ¢ NpsMbIM, KOCbIM
UNWU LEBPOHHBIM PacnonoXeHnem 3ybbeB 1 KOHUYeCKMe C NPsiMbIMU, TaHreHUManbHbIMU 1
KpyroBbiMU 3yOGbsiMn, paboTatoLme Co CMa3Kkon U NnpeaHasHavYeHHble AN NCNoMb30BaHUA Ha
cyaax pasnuyHbIX TUNOB B COCTaBe:

NPOoNynbCMBHbIX YCTAHOBOK (FNaBHble 3yb4yaTtblie nepegayn);

BCNoMOraTenbHbIX MEXaHN3MOB (BCNOMoOraTeNbHble 3ybuaTtblie nepegaun).

OTnMm TpeboBaHUAM [OSMKHbI OTBeYaTb 3yb4vaTble nepedayn C napannenbHeiMU W’
nepecekarLMMNCa 0CAMU PeAYKTOPOB U MyNbTUNIMKATOPOB NepebopHOro (Mnu psiaHoro) m
nnaHeTapHOro TWUMOB, WCMOMb3yeMblX B pPasfuYHbiX BapuaHTax KOMMOHOBOK OAHO- WU
MHOrOMaLLMHHbIX arperatoB C nobObiM BMOOM ABuratens, a Takke B NpuBoaax Cy[oBbiX
BCMOMOraTesibHbIX MEXaHU3MOB.

O6bem TpeboBaHWM K KOHCTPYKUMM [MaBHbIX 3yO4yaTbix nepegad c nepenaBaemMon
MaKkCcMMarbHON ONMTENbHONM MOLWHOCTbI0 MeHee 220 kBT n BcnomoraTtenbHbIX 3y64aTbix
nepegady c nepepaBaemMon MowHocTblo MeHee 110 kBT moxeT OblTb yMeHblUEH Mo
cornacosaHuto ¢ Pernctpom.

4.2.1.2 TnaHeTapHble nNepefayn OOSMKHbl UMETb YpaBHUTESNbHbIE YCTponcTea. B
nepegayax c YMcriom catennuToB Gonblue Tpex 0604 BeHLa anvumKna 4OMKEH BbINOMHATLCA
noaaTnvebIM B paananbHOM HanpaBneHuu.

4.2.2 3yb6uaTble Koneca.

4.2.2.1 llectepHn rmaBHbIX 3ybuaTbiX nepegad criegyeT  U3roToBnAATb U3
nerMpoBaHHOW CcTann C BpPeMeHHbIM conpoTueneHnem ot 620 Mlla wn Bbiwe. [On4a
BCMoOMoOrarernbHblX 3ybyaTtbix nepegady 4ONyCTUMO NMPUMEHEHNE KOHCTPYKUMOHHbIX CTanewn ¢
bornee HU3KMMU PU3NKO-MEXAHNYECKUMUN XapaKTepUCTUKaMn, a TakkKe 4yryHoB, OpOH3 wu
HemeTanIM4yeckmx MaTepumasnos.

4.2.2.2 TeeppocTb matepuana 3yObeB LIECTEPHM [OIMKHA ObiTb Bbile TBEPAOCTU
MaTepuana 3ybbeB Koneca He MeHee, Yem Ha 15 %. 310 TpeboBaHMe He pacnpocTpaHaeTcs
Ha nepegayun c ynpoYHEHHOW NOBEPXHOCTbLIO 3y04aThbix Konec (LemMeHTaums, a3oTupoBaHue,
NMOBEPXHOCTHaA 3aKanka u T. n.).

4.2.2.3 Paanyc KpuBn3Hbl NepexogHon KpMBon 3ybbeB AoMmkeH bbiTb He MeHee 0,3m,,.

4.2.2.4 TpoyHOCTb 3y6beB W OPYrMx 3MEMEHTOB LIEeCTEepPeH U Konec AomkHa ObiTb
noaTBepXxaeHa pacyetoMm. [poBepoyHble pacyeTbl 3yObeB KOMEC N0 OCHOBHbIM KpUTEPUSAM
paboTocnocoOHOCTM (HA KOHTaKTHYH BbIHOCIMBOCTb MOBEPXHOCTHOIO Crosi U Ha
BbIHOCMMBOCTb NPU M3rnbe) n Ha rnyOGuHHYIO NPOYHOCTL (ANA KPYNHOMOAYMbHbBIX KOMec C
XUMUKO-TEpMUYECKON 0BpaboTKon) OOMKHbI 6asMpoBaTbCs Ha TpeboBaHMSX HACTOALLErO
pasgena. B oTaenbHbIX criyd4asix MNpyv BbICOKMX Harpy3kax W CKOpPOCTAX MOXeT ObiTb
3aTpeboBaH pacyeT 3yObeB Ha 3aegaHue.

[nsa nepenay 60MbLLON MOLLHOCTW, Nepeaay, UMELLMX OKPY>KHbIE CKOPOCTU 3yByaTbix
konec Oonee 30 wm/c, nnaHeTapHbix nepegad [T3A ©n nepegady CoO  CHOXHbIMU
KMHEMaTMYECKMMM CXemMamKn AOMyCcKaeTcsi Mo corriacoBaHuio ¢ Pernctpom mcnonb3oBaHue
crneumanm3npoBaHHbIX METOAMK pacyeTa.

B ocobbix cnyyasix reomeTpun, KOMMOHOBKM M W3rOTOBMEHWs 3ybyaTtbix nepepad
OTCTYNINEHNA  OT KputepueB  paboToCnoCOBHOCTW,  pacCyMTaHHbIX NO  bopmynam,
npvBeAeHHbIM B HACTOsLWEN rnaee, MOryT ObiTb gonyuweHbl Pernctpom npu ycnosum
npeacTaBneHms 060CHOBbLIBAKOLLMX PACHETOB UM 3KCNEPUMEHTAarbHbIX AaHHbIX.

4.2.2.5 TexHnyeckas OOKyMeHTauus no 3ybyaTbiM nepegadvam, npencraBnsiemas
Pernctpy ans onobpeHus, [omkHa cogepaTb creaytolme AaHHble:

BMA Nepegadn, Tun asuratens u myqTbl;

@, — 4YMCIo 3auensieHnii B CTyNeHu;
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PEXMM Harpy>xeHus;

T, — BpaLlalownin MOMEHT, nepefaBaeMblil KaXaon LecTepHen npu MakcumarnbHOM
ONUTENbHO OencTBylowen Harpyske, H-m. [Ona 3ybuyaTtbix nepegad, npv akcnnyaTtaumm
KOTOPbIX BO3MOXHO BO3AENCTBME KPATKOBPEMEHHbLIX MakKCUMaribHbIX Harpy30K Tymax > KaT;
C YMCMOM UMKINOB MepemMeH HanpsikeHun He 6Gonee 10° 3a MonHbLIA CPOK CRNyObl,
OOMONHUTENBHO YKa3blBaeTCA MakCMMarsbHbIA BpaLlaloLwWmnin MOMEHT, NepefaBaeMbIn KaXKaomn
LecTepHeEN Npu MakcmanbHOW Harpyske, T max, H'M;

n,; — YacTOTy BpaLLEHUS LUECTEPHU, MUHL;

m,, — HOpMarnbHbIA MOAYMb, MM;

Zy n Z, —4mncno 3ybbeB LWeCcTepHU 1 Koneca;

by 1 b, — WNpUHY 3y64aTOro BeHLUa LWECTEPHN 1 Koneca, MM;

b,, — pabo4yto LUMPUHY 3yBG4aToro BeHLa, MM;

h}, — KO3PPULIMEHT BbICOTbI FONIOBKN 3y6a;

c* — KOAhPUUMEHT paamnanbHoOro 3asopa;

 — yron HaknoHa nuHuM 3yba Ha AenuTenbHOM LMnuHApe, rpag;

a, — Yron Nnpoguns NCXogHoOro KOHTypa, rpag;

X1 W x5 — KO3(PPULNEHTBI CMELLEHUS LWECTEPHN N KOMeca;

Q — cTeneHb TOMHOCTU Nepefayu;

ff — DOMYyCK Ha norpeLHocTb Npoduns 3yba no AeicTByOWMUM CTaHaapTam, MKM;

fpp — BEpxHee npefenbHOe OTKIIOHEeHWe Liara 3auensieHus no  AeriCTBYHLIMM
cTaHgapTam, MKM;

Fg — Donyck Ha HanpaerneHve 3yba no AenCTBYIOLMM CTaHAapTam, MKM;

Pa o — Paanyc 3akpyrneHusi BepwnHbl 3yba MHCTPYMeHTa, MM;

hj — BbICOTY npoTyBGepaHua, Mm;

a, — yron npocmns npotybepaHua, rpag;

d,o — OvameTp BeplwuH 3ybbeB pgonbsaka AnNa Hapes3aHust Konec C BHYTPEHHUM
3auenneHnem, Mu;

Zy — uncno 3ybbeB Jonbska;

X — KO3 PULMEHT cmeLleHnsa aonodsika;

MaTtepuarnbl 3yb4aTbix BEHLIOB LLECTEPHM U KONeca;

Og1 W Ogy — BPEMEHHOe COMpoTMBIIEHNE MaTepuana cepaueBuHbl 3yba LWeCcTepHU u
koneca, Mla;

o7, VI 0o, — NPEAEN TEKYHECTU NPU pacTsSKeHMM MaTepmana cepaueBuHbl 3yba ectepHu
n koneca, Mla;

E; v E, — Mogynun ynpyroctn matepuanoB 3y6beB LecTepHn n koneca, Mra;

V1 NV, — KO3 uumneHTsl NyaccoHa maTepmnanos 3yObEB LLECTEPHU U KOMECa;

BU TEPMUYECKON MU XMMUKO-TEPMUYECKON 06paboTKn 3yObeB LLIECTEPHU U KOMeca,

Ry1 W Ry, — NapaMeTpbl LWEepoXoBaToCTM paboyert MOBEPXHOCTU U BbLIKPYXKKM 3yObeB
LLeCTEepHU 1 Koneca, MKM;

HV, n HV, — TBepaocTun no Bukkepcy pabounx noBepxHOCTEN 3yObeB LLECTEPHM N KONECa;

HB; v HB, — TBepaoctu no bpuHennio pabouymx NoBepXHOCTEN 3yObEB LUECTEPHU U
Koneca;

HB: v HB., — TBepgocTu no bpuHennio cepaueBuHbl 3yObeB LLECTEPHU U KONeECa;

h¢1 VI hyy — TOMWKUHY YNPOYHEHHOrO Crosi 0 MCXOOHOW CTPYKTYpPbI (CEpALEBUHbI) 3yObeB
LLECTEPHUN K KOSeca, MM;

Va4 U V5o — KUHEMATMYECKYIO BSA3KOCTb Macna npuv 40 unm 50 °C, mm?/c.

Kpome ykasaHHbIX OOLMX NapaMeTpoB UCXOAHble OaHHble ANA KOHMYEeCKMX nepegad
OOJDKHbI coaepXaTb:

oceByto hopmy 3y6a;

51(8w1),62(8,,2) — yrnbl AennuTenbHbIX (HaYarbHbIX) KOHYCOB, rpaj,;

M, — BHELLUHNIA OKPYXXHOW MOAYMb, MM;
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R,,e — BHELLUHEE KOHYCHOE PacCTosiHMe, MM;

B, — CpPeQHUIn yron HaknoHa nuHum 3yba, rpaa.

4.2.2.6 HomuHanbHaa Harpy3ka 3ybuyatonm nepegaum F,, H, onpegensietcs
3aBUCUMOCTbIO:

2000T;
Fp =——

diap

MakcumanbHas Harpy3ka 3ybuatow nepenauv Finax, H, OnpeaenseTcs 3aBUCMMOCTbHO:

2000 Ty max
diap

thax -

rae onsa umnuHgpuyecknx nepegad

dy = Zyms, my = my,/cos B; (4.2.2.6-1)
ANsi KOHNYECKNX nepegad

di = dpm1 = MeZ1(1-0,5b1/Ry0)- (4.2.2.6-2)

4.2.2.7 3ybyaTtble nepefayn AOMKHbI YAOBNETBOPSTL YCNOBUSIM:
KOHTaKTHOMN BbIHOCNMBOCTU paboynx NnoBepxHOCTeN 3yObeB

Oy < O-Hp
N BbIHOCNMBOCTM 3yObeB npu narnbe
Of < OFp»

roe oynop—cM. 4.2.2.7.11n4.2.2.7.3,;
Opyp N O, —CM. 4.2.2.7.214.2.2.7.4.

[ns KOHWMYecKMx 3ybyaTblXx nepedad pacyeTHble HanpPsHKeHUs ONpeaenstoTcs Mo
dopMynam MNpPUMEHUTENBHO K 3KBUBANEHTHbIM LWIMHOPUYECKMM KONecam, napameTpbl
KOTOPbIX OS5 CpeHero TopLOoBOro Ce4eHNst KOHMYECKNX Konec AaHbl B 4.2.2.7.6.

[ns nepegay, NoaBEPraroLLMXCS MMKOBLIM Harpy3kam, AOJMKHbI BbINOMHATLCSA YCITOBUS:

CTaTU4EeCKON NPOYHOCTN pabounx NoBepxHoCcTeN 3yObeB:

OHmax < OHpmax’
N CTaTMYEeCKOM NPOYHOCTUN 3yObeB Ha n3rnb

OFmax <= OFpmax

roe Otmax W Opmax —CM. 4.2.2.7.1n 4.2.2.7.3,;
OHpmax n OFpmax — cm. 4.2.2.7.2n4.2.2.7.4.

4.2.2.7.1 PacyeTHble 3Ha4eHUSA KOHTaKTHbIX HanpsbkeHun, MIMa, ona 3ybbes wecTtepHu
1 Koreca onpenensaTcsa no gopmyre:
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roe Oyo—CM. 4.2.2.7.1.1;
K,—cm. 4.2.2.7.1.7;
K, —cm. 4.2.2.7.1.8;
K,—cm. 4.2.2.7.1.9;
Kyg —cM.4.2.2.7.1.10;
Ky —CM. 4.2.2.7.1.11.

PacuyeTHble 3HAYeHUs MaKCUMarbHbIX KOHTaKTHbIX HanpsbkeHuit, MMa, ona 3ybbes
LLIeCTepHU 1 Korneca onpeaensoTcs no dopmyrne:

OHmax = OHOmax/ KyKHBKHou

roe Oyomax — CM. 4.2.2.7.1.1.

4.2.2.7.1.1 KOHTaKTHOE HanpsbkeHne Npyu HOMUHaNbHOW Harpyske Ansi 3ybbeB LWecTepHn
BbluMcnaeTcs no popmyne:

UH01 = ZKZBZHZEZEZB ":;_f uTi-l, (422711)

ans 3ybbeB koneca

Zp

OHo, = Zs OHO, >

rge
_ P

Wy = by
T = 1 — 4nsa uunMHApUYECcKux nepegav;
T = 0,85 — Anga KOHNYeCcKkux nepenay;
u = Z,/Z; — nepeaaTtoyHoe 41cno;
Z1,Zy b, —cM. 4.2.2.5;
Fynd; —cm. 4.2.2.6;
Zg,(Zp)—cm. 4.2.2.7.1.2;
Zy—CcM. 4.2.2.7.1.3;
Zy—CM. 4.2.2.7.1.4;
Z,—CM. 4.2.2.7.1.5;
Zg—cM.4.2.2.7.16;
Zx = 1— ansa unnuHapuyecknx nepefav;
Zx = 0,85 — ans KoHM4Yecknx nepeaad.

B dopmyne (4.2.2.7.1.1) v panee BEPXHUA 3HAK «+» — O BHELLUHEro 3auensieHus,
HWKHUA «—» — 111 BHYTPEHHETO.

MakcmanbHble KOHTaKTHble HanpsbkeHna npu Timax. MIMa, ana 3ybbeB LwecTtepHu
BblYMCNATCA NO hopmyne:

+1
Onomax1 = ZkZBZnZpZeZg f‘;}—f uT ,

Ans 3ybbes koneca

_ Zp
OHOmax2 — g OHOmax1 »
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roe 3HayvyeHusa BxoOdlux napamMeTpoB OOJTKHbI onpeaenatbea Npu Fr = Fipax, K4 = 1,0
nK,=1,0.

4.2.2.7.1.2 KoahpuumneHTsl Zg (Zp) cnyxat ans nepecyeta KOHTaAKTHbIX HaMNpshkeHUn B
nositoce 3auenrieHnst Ha KOHTaKTHble HanpsbKeHUst BO BHYTPEHHEN TOYKe 30Hbl OAHOMApHOro
3auenneHns WecTepHu (Koneca) n onpenensoTcs creayowmm odpasom:

Ansa npsamMo3yodbix nepeaay

ZB — M1 — tg atw ,
e ]

roe &g — MO hopmyne (4.2.2.7.1.2-11);

ecnn Zg < 1, To cnegyet npuHuUMaTth Zg = 1;

_ tg atw

ecnm  Zp < 1, To cnegyeT npuHumaTts Zp = 1;

ANs Koco3ybbix nepeaay npu gg = 1:
Zg =27p =1;

Bcnyyae gg < 1

Zg = M;-gg(My-1) = 1;

ZD = MZ_SG(MZ_ 1) = 1,

roe €g — Mo dbopmyne (4.2.2.7.1.2-12).

Yron 3auennexus B TOpPUOBOM CeYeHun a;,, onpenendeTcqa 3aBUCUMOCTbIO:

i —i 20 1x)tg an
Inv a, = 1inv a; + Zt2,
roe inva =tga-a;
a; = arc tg (tg a, /cos B). (4.2.2.7.1.2-1)

AnameTpbl BepwnH 3ybbeB LLeCTepHN 1 Koneca:
Ana nepefad BHELWHEro 3auenneHus

dyy = dy + 2(h% + x,- Ay)my,, (4.2.2.7.1.2-2)
and I'Iepe,D,aLI BHYT p eHHero 3auenneHusd

dal = dl + Z(hz + X1 + Ay— Ayoz)mn, (422712'4)
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dgp = dy-2(hg=x5 + Ay-kyp)my,.

3pecb  d; —no dopmyne (4.2.2.6-1) n
d, = Z,m,,

rae  m; —no chopmyne (4.2.2.6-1);

KOS(*)d)I/ILI,VIeHTbI YPaBHUTENbHOIO CMeLleHUA
Ay =x; £x1-y
M BOCNpMHMMaemMoro cMmeLleHna
y = (ay-a)/my,
roe a, = @ CoS @;/coS Qyy,
a=05(Z,+Z;)m;

Koa(hpnumMeHTbl ypaBHUTENBHOIO CMELLEHNS

Aygy = x2=X0= Vo2

M BOCNpMHMMaemMoro cMmeLleHna

Yoz = (Awoz—o2)/Mn
CTaAHOYHOro 3aLenieHnsa gonbska ¢ Kornecow,
roe Qo2 = Aoy COS A /COS Aoz,

Aoz = 0,5(Z2-Zo)m,

2(x3-xp) tg an |

inv @y = Inv a; + 22y

ke, =0npnx, =2nk,, =0,25-0,125x, npn x, < 2.

OCHOBHble AaMeTpbl LWeCTEePHN 1 Koneca
dy1 = dq cos ay;
dy, = d, cos a;.

KoadhdurumeHTbl TOpLOBOro nepekpbITusi

0,5Jd§1 -di, io,s\/alflz -d%, +ay sin agy,
Eq =

TM COS Ot

1 OCEBOIO NEPEKPbITUS

e __bysinf
B mmy,

(4.2.2.7.1.2-5)

(4.2.2.7.1.2-6)

(4.2.2.7.1.2-7)

(4.2.2.7.1.2-8)

(4.2.2.7.1.2-9)

(4.2.2.7.1.2-10)

(4.2.2.7.1.2-11)

(4.2.2.7.1.2-12)
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4.2.2.7.1.3 KoshdUumMeHT, yunThiBaOLWNN (OOPMY COMPsSKEHHbBIX MOBEPXHOCTEN 3yOLEB,
onpeaenseTcsl 3aBUCUMOCTbIO

2 cos
ZH — - Bb ,
\’ cos“ag tg apy

roe OCHOBHOW Yron HakrnoHa nuHun 3yba
B, = arcsin (sin B cos a,).

4.2.2.7.1.4 PasamepHbln  KOIPMDULMEHT, YYMTbIBAIOLWNA  MexXaHU4eckne CBOWCTBA
MaTtepumarnoB 3ybbeB LLECTEPHM M Koreca, B 00LLEeM criyvyae paBeH

ZE: !

1—v%+1—v§
T E1  Ez

Onsa ctanbHbix 3y6uaTsix konec (E; = E, = 2,06 10° MMa, v; = v, = 0,3)

Zp = 189,8 MITa%>.

B gpyrux cny4asx cnegyet ncnone3oatb ctaHaapT MCO 6336-2:2019.

4.2.2.7.1.5 Koa(ppUumMeHT, ydntbiBaloWN CYyMMapHYO OfWHY KOHTaKTHbIX JIMHWUMA,
onpegenseTcs no popmynam:

anAda I'IpFIM03y6bIX nepepnav

4-Eq.

Zg= |55 (4.2.2.7.1.5-1)
AN Koco3ybblix nepedad npu eg < 1

_ [4-eq £
Ze = J 3 (1-ep) + P (4.2.2.7.1.5-2)
npneg =1
Ze =\/£z. (4.2.2.7.1.5-3)

4.2.2.7.1.6 KoachdUUUEHT, yYnTbIBAIOLLMIA BRIMSHWE Yria HaKNoHa NuHUKM 3yoa:
ONs unnuHapudecknx nepenav:

1
cosB’

Zb:

Ona KOHUYEeCKUX nepenavd:

Zg = 4/ cos Bp,.

4.2.2.7.1.7 KoatpdpnumneHT Ka, yYUTbIBAIOLUA BHELLHIOWD AUHAMWYECKYHO Harpysky, npu
OTCYTCTBUM CneunanbHbIX METOAUK ero onpeaeneHms npuHMMaeTcs no 1abn. 4.2.2.7.1.7.
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Ona cynos, MMeowmnx negosble yeuneHus, koaddpuumneHt Ka Ans rnaeHbIX 3y64yaTbix
nepenay onpegensieTcs kak npounssenerve K K,, roe Ky —no 1abn. 4.2.3.2.

BennumHa makcnmarnbHOM Harpy3kn Ty max AOPKHA onpeaensaTbcsi OQHUM U3 CrieayroLmnX
CcnocoboB:

3KCNepUMEHTarbHO;

OVWHAMUWYECKMM pacyeToM C Y4eTOM YNpyrux u AeMndupyowmx XapakTepuctuk
3N1EMEHTOB CUCTEMbI MO COrfacoBaHuo ¢ Pernctpowm;

Tabnwuua 4.2.2.7.1.7

Bug nepegauun OeuraTtenb Twun mydpThl Ha BXOAHOM Bany Ky Kt max

maBHaga sybyaTas | dnekTpogsurarens Jiobas 1 1,1
TypbuHa Jliobas 1 1,1

0BC 'mapaBnuyeckasi UNU 9KBMBaNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 13 14

Opyrux Tmnos 1,5 1,6

BcnomoratenbHas | OnektpoaBuratesnb Jiobas 1 1,1
3ybyaTas TypbuHa JTobas 1 1,1
OBC 'mapaBnuyeckasi UNn 9KBMBaNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 1,2 13

Opyrux Tmnos 1,4 1,5

NO TEXHWYECKON [OOKYMEeHTauunm unn  pesynbTaTaMm  UCMbITaHUA  YCTPOWCTB,
orpaHvyuBaloLWunX NpeaenbHy BeNMYMHY nepegaBaeMoro MOMeHTa.

Mpwn oTCyTCTBUM NEepednCneHHbIX AaHHbIX T;nax AOMNYyCKaeTca onpeaensTb C NOMOLLbIO
KoappmLmeHTa MakcuManbHON Harpy3kn Ky max MO doopmyrne:

Timax = Kst maxT1max effr

roe Timax eff — MAKCUManbHbIA - 3(OEKTUBHBIV  MOMEHT, MOABOAMMBIA K Mnepefaye CO  CTOPOHbI
ABUraTenst WM WUCMONHUTENBLHOIO opraHa (Hanpumep, MakCMMarbHbIA pPa3BUBAEMBIN
NPVYBOLOM MOMEHT U MOMEHT Ha Bany 6pawnuns);
Kst max— KO3 PUUNEHT MakCMarnbHOW Harpy3ku, MpUHMMaeMbIi no Tabn. 4.2.2.7.1.7.

4.2.2.7.1.8 KoahdpuumeHT K,, Yy4uTbiBalOWMA HEPaBHOMEPHOCTb pacnpeeneHus
Harpysku mMexagy napannenbHbIMU NoTOKaMu 45151 MHOMOMAaLUWHHBIX MPUBOLOB N PeayKTOPOB
C pasgeneHnemM MoWHOCTM, paBeH 1,15. [ns WeBPOHHbIX nNepegady MowHbix [T3A
koadhpuLMEHT K,, cnelyeT HazHavaTb C y4ETOM HEPaBHOMEPHOCTY pacnpeeneHns Harpysku
mexay nonylespoHamu. B ocTanbHbIx cnyyasx K, = 1.

4.2.2.7.1.9 3HayeHns koadpduumeHTa K, y4nTbiBalOLLEro BHYTPEHHIOK AMHAMMUYECKYHO
Harpysky, onpegensawTcs cnegyowmnm obpasom:

.1 gna npsamo3ybbix nepegay m Koco3ybbix nepegay ¢ KO3IEPULUMEHTOM OCEBOrO
nepekpbITns gg = 1:

— K1 vz 2 2
K,=1+ (KAFt/b +Ky) 122 Ky [u2 /(1 + ).

Ecnn K,F,/b < 100 H/MMm, cnegyeT npuHumaTth 3HaveHne 100 H/mm.
UuncneHHble 3Ha4YeHnsa KoadpdmumeHTa K, onpegensioTca no 1abn. 4.2.2.7.1.9-1.
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Tabnwuua 4.2.2.7.1.9-1
3Ha4yeHus koadpduumerHTa Ki gnsa pacyeta koadpcduumerta K,

K1
CrteneHb TOYHOCTH CornacHo F'OCT 1643-81 (ctangapt MCO 1328-2:2020)
3 4 5 6 7 8
Mpsimo3y6Gas 2,1 3,9 7,5 14,9 26,8 39,1
nepegava
Kocosybasi nepegaya 19 3,5 6,7 13,3 23,9 34,8

[lns Bcex cTeneHen TOMHOCTU 3HaYeHUsa KoadduumneHTa K> onpeaensioTcs cnegyowmm
obpasom:

ans npamo3y6bix nepegay K> = 0,0193;

ans koco3ybbix nepegad K> = 0,0087.

3HauveHuns koadhdpmumeHTa Kz onpegenaioTcsa crnegyowmm obpasom:

K; = 2,0 npu % Ju?/(1+u?) <£0,2;
K3 = 2,071-0,357 =2t \JuZ/(1 +u?) npn = \Ju2/(1 +u?) > 0,2

.2 Onsa Koco3ybbix nepefayd ¢ KoapurLUMEeHTOM OCEBOIo NEPEKPbITUSA €< 1 3HayYeHne
KoadduumeHta K, onpegensietca  nNyTeM  MMHEMHOW  UHTEpPnonsauuMn  3HaAYEHUHN,
onpeaeneHHbIX Ans npamo3ybbix nepenad (K,,) 1 Koco3ybbix nepegad (K,p):

Ky = Kya—€g(Kpa— Kip) (4.2.2.7.1.9.2-1)

roe K,q — 3Ha4eHve K, onsa npsamo3yObix konec B cooTBeTcTBUM € 4.2.2.7.1.9.1;
K, — 3Ha4eHue K, Ans kocosybbix Konec B COOTBETCTBUM C 4.2.2.7.1.9.1.

[aHHbIA MeTod MOXET BbiTb MPUMEHEH TOMBKO MPU BbIMOMHEHWUN CREAYHOLLMX YCIOBUIA:
nepenaun, paboTatlume B JOPE30OHAHCHOMN 30HE, 8 UMEHHO:

vz 2 2 .
00 Jur/(1+u?) <10m/c;

roe npamoaybble nepegayn (f = 0°) n kocosybule nepenayn (B < 30°);
LUECTEPHM C OTHOCUTENBHO HMU3KMM YNCIIOM 3yObeB z; < 50;

Koneca ChmoLUHble UMK C TONCTbIM 06040M, a Takke Ans APYrux nepeaad Bcex
TWUMOB, ecnu

= Ju /(1 +u?) < 3wm/c
(B T.4. ANg KOCco3ybbIX Nepeaav, rae 3 > 30°).

[nsa nepegadv, OTAMYHBLIX OT YyKasaHHbIX Bblle, crnegyet obpawartbca kK metogy B
ctaHgapta MCO 6336-1:2019.

KoadbdpuumeHt K,, yuuTbiBAOWUA ANHAMUYECKYIO Harpysky, BO3HMKAKOLWLYyH B
3auenneHnn, B Cryvae, Korga 4actoTa BpaweHus wectepHu 6onbwe yvem 0,85ng,
BbluMcnseTca no tabn. 4.2.2.7.1.9-2.
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Tabnuua 4.2.2.7.1.9-2

MapameTp O60o3Ha4yeHne MeTog
1. Pe3oHaHcHad yacToTa § Ng1 30/10° c,
BpaLleHus WecTepHY (rnaBHbIn gy = ———o  |——
pesoHaHc), MUH! TZy | Mpeq
.1 cpepHss yaenbHas TopLuoBas C, no dopmyne (4.2.2.7.1.10-2)
XECTKOCTb 3y6beB napbl 3yb4vaTbix
konec, H/(MM-MKkM)
.2 ypenbHas HopmarnbHas c' C'=C,/(0,75¢, + 0,25)
)KECTKOCTb Napbl 3yObeB,
H/(MM*MKM)
61 62
.3 npuBegeHHas macca, Kr/MM Myeq - T 1
red — 01 + 6, bw’
(dp1/2)" (@pa/2)”
roe 61 1 62 — MOMEHTbBI MHEPLIMU MAacC OTHOCUTENBHO
OCU BpaLLeHUsl LUeCTEePHM U Korneca, kr-MmM2. [ns
NPMBNMKEHHBLIX pacyeToB NPUBEAEHHYIO Maccy
MOXHO onpeaensTb no hopmyne
_ -6 _d3
Myeq = 3,25 10 a7
Mpu npucoeguHeHnm K WwectepHe Ao6aBoOYHOM
Maccbl C MOMEHTOM MHepLun B y pa3 bonbLue, 4em y
LUEeCTepHW,
_g dZ(1+y)
Myea = 3,25-10 6 m
2. OTHOLLEHUE K 30HE MaBHOMO ny/ngq B 3aBMCMMOCTU OT OTHOLLEHUS n, /ng, BblaenswTca 4
pesoHaHca 30HbI, @ UMEHHO:
a) n,/ng; < 0,85 — fOpe3oHaHcHas, onpeaensemas B
cootBeTcTBUM C 4.2.2.7.1.9;
6) 0,85 < n,/ng; < 1,15 — pe3oHaHcHas,
onpegensemasi B COOTBETCTBMM C .3 Tabnuubl;
8) 1,15 < ny /ny; < 1,5 — npomMexyToyHas,
onpegensemasi B COOTBETCTBMU C M. 5 Tabnuupl;
e) ny /ng, = 1,5 — 3akpuTUYECKasi, onepegensiemasi B
COOTBETCTBMM C M. 4 Tabnuupbl.
3. KoadpduuueHT, yuntbiBatoLmm K, Mo copmyne
AVHaMWYECKYH0 Harpysky,
BO3HMKaIOLLYIO B 3aLenfieHnn B Ky =14 Gy By + CpBy + CuuBy,
pPEe30HaHCHON 30He
rae Cyq, Cyy M Cp,y ONpegensioTes no 1abn. 4.2.2.7.1.9-3
.1 KoapPUUMEHT, yunTbIBaIOLLMI B Mo copmyne

MOrpeLLUHOCTb Luara 3auenneHns,
npupaboTKy U HarpyXeHHOCTb
nepegain

B. = C’(fpb_ya)
P (Fe/buw)KaKy'

rae fpp — NOTPELIHOCTL Liara 3auenneHuns (ecnm oHa
He 3aaHa, TO NpMHMMaeTCcAa JonyckaeMoe 3HavYeHne
fpbr)7 MKM;

YV — YMEHbLUEHWE NOrpeLLHOCTM LWara 3auenneHns B
pesynbTaTte NnpupaboTku, MKM, OnNpeaensiemMoe B
cooTtBeTCcTBUM € 4.2.2.7.1.11.
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MapameTp O6o3HayeHve MeTtog
.2 KO3(PDULMEHT, yunTbIBaIOLLUIA By Mo dpopmyne
norpeLwHocTb npoduns, npupaboTky
W Harpy>XeHHoCTb nepega4u C’Q‘f—ya)

F 7 (Fe/bw)KaK, '

roe f; — norpelwHocTL Npocuns (ecnu oHa He
3afaHa, TO NPMHMMAIOT [JoMyCcKaemoe 3HayeHue f,.),

MKM.
.3 KO3(pPMUMEHT, yunTbIBaOLLMI By Mo popmyne
NNaBHOCTb BXOAA ronoBku 3yba B
3auenneHue Cc'C,
By = [1———+——1,
(Ft/bw)KAKy
roe
(0/97-18,45)?
=15+——""
C, 5+ 8
MpumevaHune. Ecnu matepuansl 3yGyatbix
Kornec pasnunyHbl, TO
Ca = (Ca, + Co,)/2.
4.  KoadhUUMEHT, yYnTbIBAKOLLMNA K, Mo dpopmyne
ANHaMUYECKY0 Harpysky,
BO3HMKalOLLYIO B 3aLenyieHnn B K, = Cy, By + Cy, B + Cy,

3aKpUTUYECKOWN 30HEe
rae Gy, Gy, 1 C,, onpegensioTcs no
1260.4.2.2.7.1.9-31n4.2.2.7.1.9-4.

5. KoadppmumeHT, yuntbiBatoLwui K, K, onpegenseTcsa NMHENHON UHTepnonsumen

OWHaAMUWYECKYHO Harpysky, 3HaYeHUN B pe30HAHCHOW 30He npu ny = 1,15n;, B

BO3HUKAILLYIO B 3aLenneHnumn B COOTBETCTBUM C M. 3 TAabnuLbl U B 3aKPUTUYECKON

NPOMEXYTOYHOM 30HE 30He npu ny = 1,51z, B cCOOTBETCTBUM C M. 4
Tabnuupl:

K, = Kv(n1:1,5n51) +
Kv(n1=1,15n51) (1 5_ ﬂ) _

0,35 Ngq
_ KV(‘ﬂ1=1r5nE1) (1 5_ i)
0,35 ’ Ngq '

3HauyeHus koadppmumeHTa K, ANt KOHUMYECKUX 3yGuaTbiXx nepegay C HaKMOHHbIMU U
KPYroBbIMU 3yGbsMU NPK &, = 1 1 C NPAMBIMK 3yBbAMU, €Cnn

4

Vmt 700 u?/(1+u?) <3m/c

N B TeX crny4vasx, Korga Koneca cranbHble C TOMNWMHOWM aucka, 6rn3komn K LWMpUHE BEHLA,
Z1 <50m

UmtIZTlO u?/(1+u?) <10m/c,

dmn
rge Ume = 1;";9; onpenendatTcs no ypaBHEHUIO

K4 K. Z
K,=1+ (m + K3) Ve e JuZ /(1 + D). (4.2.2.7.1.9.2-2)
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3HaveHuns K, Kz 1 Ks npyHumaTts no 1abn. 4.2.2.7.1.9-5. Ecnu (F; /by K,) < 100 H/MMm,
TO 3TO 3HA4YeHue NpmMHMMaTh paBHbiM 100 H/mMm.
Ana koHnueckux nepepay npu g,3 < 1 K, onpegensietcs no gopmyne (4.2.2.7.1.9.2-1),

rae K, v Kg — coOTBETCTBYIOLLME 3HaYeHus K, no dopmyne (4.2.2.7.1.9.2-2).

Tabnuua 4.2.2.7.1.9-3

KoadhdurumeHT nepekpbITus
KoadhdpumumeHt 1<e <2 el PeKp e, >2
Cyy 0,32 0,32
Coz 0,34 0,57
£y-0,30
CV4 0190 0,57—0,05€y
£y-1,44
Cys 0,47 0,47
Cos 0,47 012
£y-1,74
Tabnuua 4.2.2.7.1.9-4
KoadpcpmumeHT nepekpblTms
Koopcpuument 1<e <15 15<e, <25 £, > 25
Cpr 0,75 0,125sin[n(e,~ 2)] + 0,875 1,0
Tabnuua 4.2.2.7.1.9-5
CTeneHb To4YHOCTH, Q 3 7 5 gl 7 8 ) Ke 3 l 9 Ke
[Mpsamosy6ble 1,0645 | 0,0193
KpyroBble 1 HakMoOHHbIE 2,19 3,18 749 15,34 | 27,02 58,43 106,64 1,0000 | 0,0100
4.2.2.7.1.10 KoapbdpUUMEHT,  yunTbiBalOWMM  HEpPaBHOMEPHOCTb  pacnpeaeneHusi

Harpysku no AfIMHe KOHTaKTHbIX NMMHMI 3yObEeB LMNMHAPUYECKNX Nepedad, onpeaenseTcs no
meTogy C crangapta NCO 6336-1:2019 n no cdbopmyne:

roe

FgyCy
2wiK 4K Ky’

Fgy —BMKkm, a C, — B H/MM-MKM.

3HaueHue F g, BbIMMCIAETCS NPY MOMOLLM 3aBUCUMOCTEN:

Fgy = Fgx=yg;

FBx = 1,33fsn + fina

fsn = fsnoWt KoKy Ky
Y

(4.2.2.7.1.10-1)

B obliem cnyyae napameTp fg,, YUUTbIBAET BNuUsHUE Aedopmaumm n3rnba n KpyyeHus
LLIECTEPHW M KOreca Ha pacnpeaerneHne Harpy3ku no LUMPUHE conpsiraemblix 3ybbeB 1 3aBUCUT
OT MHOMMX (pakTopoB. Ecnu pacnonoxeHue konec B nporeTe Mexay onopamu 6rmsko K

LeHTpanbHoMY, TO

feho = 2,3yy - 1072 Mkm-MM/H — ana nepegad 6e3 npogonbHon mogudukauum n 6es
mMoamdmKaLmmn y TopLoB 3yObeB;
fsho = 1,6yy - 1072 MkM-MM/H — ansi nepepad, 3y6bsi KOSleC KOTOPbIX BbINOSIHEHbI C
npogonbHon moandukaumen y Topua 3yoa,
rae vy = (by /d1)? — AN kocosy6bix 1 NpsAMo3ybbix nepenay;

vu = 3(b,/2d;)? — Ons weBpoHHbIX nepeday (b, — obuwaa wupnHa 3yGyaToro

BEHUA);
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ecnu 3y6bsa BbINOMHEHbI C NPOAONbHON MOAUGMKALMEN, TO fop, = 5+ 1073 MkM-MM/H
— Ans npaMosybbix nepedad; fino = 1,3:1072 MkM-MM/H — Ona kKocosyGbix nepeaad;
nocnegHue 3HadeHus fgy, SBNAITCA MUHUMANbHLIMU PAacYETHLIMU BO BCEX Cry4vasix.
[na Bcex Tunos nepenay 6e3 npogonbHOM Mogmdukaumm 3yobes

fma = ZFB/31

a B criyyae ee nNpUMeHeHus

fma = FB/31

roe FB — bonbluee n3 3Ha4YeHun Fﬁl n FBZ COOTBETCTBEHHO A4 WeCTepHU n Koneca.

B cnyyae KoOHTakTa CTanbHbiX 3yObeB, NOABEPrHYTbIX OOBEMHOW 3akanke, u
NOBEPHOCTHO-3aKarneHHbIX 3ybbeB, paboTalowmx ¢ 00 bEMHO-3aKaNeHHbIMU,

320

yg = Fgy

OHlim
(0p15m — oM. 4.2.2.7.2.1).

Ecrm v < 5 M/c, TO MakcmarsnbHoe 3HaYeHne yg He orpaHU4nBaeTCcs.
Mpn5M/c<v <10 m/c

25800
<
B = OHlim
12800
Korma v > 10 m/c, TO yg <
OHlim

[na noBepXHOCTHO-3aKaNeHHbIX U a30TUPOBaHHbIX 3ybbeB yg = 0,15Fg,, Npu Yem npu
nto6oi CKOPOCTM 3HAYEHME Yg HE AOIMKHO MPEeBbIWaTh 6 MKM.

Ecnu 3y6b9| lwectepHn Kn Koneca noAaBeprHyTbl pa3HbIM BuOaM NOBEPXHOCTHOrNoO
ynpo4yHeHua, 1o

Yp = 0.5(yp; Y5
roe Y14 Ygz — 3HAYEHMSA COOTBETCTBEHHO ANA LIECTePHU 1 Koneca.

CpenHsis ygenbHas TOPUOBAs XECTKOCTb Mapbl 3ybG4aTbiX KOMEC BbIMMCAAETCS MO
dopmyne

(1+43¢g,)
C, = T"‘ Cgs cos B,
rae Cas = [1+ 0,5(0,2-c)][1-0,02(20- a,)];
q' =0,23615 + 7= 4 2222 0,03175x,- 22 - 0,00965x,- - + 0,02645x7 +
v1 v2 v1 2
+0,0091x2;
roe Zy = —2

cos2Bpcos B’

Zyy = % (4.2.2.7.1.10-2)
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[na nepefay ¢ BHyTPEHHUM 3aLenneHnem Z,, = oo .

Ecnn (F¢/by,)Ky < 100 H/Mm,TO C = (1+q3,£“) Cps cos p LrlowKa

b,
100

Ana ununuHapUYecknx Koco3yobix Nepeaay B CUy NOMOCHON KOHLIEHTPaLIMN HAaNPsKEHWIA
(NepemMeHHOCTM KeCTKOCTU BAOIb KOHTAKTHOW NUHWAW) NpUHUMATL Kyg > 1,2.

KoadbdprumeHT Kyg ANA KOHMYECKMX nepedad, y4uTbiBas MOBbIWEHHble OaBneHus Ha
paboynx NoBepxXHOCTSIX 3ybbeB, HeobXoaMMO onpeaensiTe No opmyne

KHB = 1'5KHBbe!

rAe OnopHbIi KOIPULMEHT Kyyppe — CM. TabN. 4.2.2.7.1.10.

Tabnuua 4.2.2.7.1.10

Koneca pacnonoxeHbl B nposieTe OpHo u3 konec pacnonoXxXeHo KOHCOJ1bHO, Koneca pacnonoxeHsol
MeXxagy onopamum gpyroe — B nponete KOHCOJ1bHO
11 1,2 15

4.2.2.7.1.11 3Ha4eHne koaddurLmMeHTa pacnpeneneHnst Harpy3ku Mexay OgHOBPEMEHHO
KOHTaKTMpyloWMMM napammu 3yo6beB Ky, MOXeT ObiTb HamgeHo no ogHon w3 copmyn
(cm. meTopg B ctaHgapta MCO 6336-1:2019):

npu e, <2
Kya = €4(0,45 + Ky); (4.2.2.7.1.11-1)
npu g, > 2
Kyo =09 + 2K, /2(?_1), (4.2.2.7.1.11-2)
Y
&y Fob~a
rae K, = —V(S‘I:)’;Hy ).

rae Wiy = WeKa Ky Ky Ky,

fpp MPUHMMATL PABHLIM GOMNbLUEMY 13 3HAYEHUN fr,,1 U f5p2 COOTBETCTBEHHO

ONS WeCcTepHn 1 Koneca;
€CIm fpp < ff, TO f,p 3aMeHsAeTCA Ha Borbluee U3 3HAYEHUN frq U fry;

Ons konec, 3yObsi KOTOPbLIX UMEKT MOAUMUKALIMIO NPOUIISA FONOBOK, BMECTO
fpp CNenyet noactaenaTb 0,5f,;

& = &4 + &5, (4.2.2.7.1.11-3)

roe &, = no dopmyne (4.2.2.7.1.2-11);
&g = no chopmyne (4.2.2.7.1.2-12).

B cnyyae o6bemHoM 3akanku 3ybbeB

npuyem nNpu v < 5 M/c MakcMmarnbHoe 3Ha4YeHue y, He orpaHnu4MBaeTCs.
Ecnm 5M/c < v < 10 M/c, TO MakcMmarnbHOe 3Ha4YyeHne orpaHNYnBaEeTCs yCnoBmem
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12800 |

_— 1
OHlim

npy v > 10 m/c AOMKHO ObITb

6400

Ya =

OHlim

[nsa 3ybbeB, NnoaBeprHyTbIX MOBEPXHOCTHOWN 3aKanke unv a3oTpoBaHMIO
Yo = 0,075,

npunyem npu nobon CKOPOCTHK 3HAa4YeHne Va HE OOJTXHO MNMpeBbIilaThb 3 MKM.

Ecnu 3y6bﬂ wectepHn K1 Koneca noABeprHyTbl pa3HbiIM BuAaM NOBEPXHOCTHOro
yNpo4yHEeHUA, TO

ya = O‘S(yal + yaZ)’

roe Va1 — ONA LIECTEPHMU;
Yaz — ONA KONeca.

PacuyeTHble 3HauYeHUsi Ky, OrpaHW4MBaloTCs YCroBMEM

&
1<Ky, < X
- Ha_saZ§1

roe g, —no dopmyne (4.2.2.7.1.11-3);
Z, —no ogHon n3 popmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).

42272 NlonyckaemMble KOHTaKTHble Hanps>XeHunsa ansa 3yObeB LUECTEPHUN U
koneca onpeaensioTcsi no popmyre

SHmin

roe Oxlim —CM. 4.2.2.7.2.1;

Zyn —cM. 4.2.2.7.2.2;
Stmin —CM. 4.2.2.7.2.3;
Z, —cM. 4.2.2.7.2.4;
Z, —cM. 4.2.2.7.2.5;
Zn —cM. 4.2.2.7.2.6;
Zy —cM. 4.2.2.7.2.7;
Zx —cMm. 4.2.2.7.2.8.

[onyckaemble KOHTAKTHblEe HanpshkKeHWst npu LOEWCTBUM MaKCUMarbHOW Harpysku
onpegensTca no doopmyne

_ OHLimZN

OHpmax = w

SHsT

roe Syst  — ©M.4.2.2.7.2.3.

4.2.2.7.2.1 3HavyeHunsa npegena KOHTaKTHOW BbIHOCIIMBOCTU Oy, MPY OTCYTCTBUN OAHHBIX
ncnbiTaHUM BolbuparTca n3 Tabn. 4.2.2.7.2.1 (cm. Takke ctangapt MCO 6336-5:2016).
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Tabnuua 4.22.7.2.1

Tepmuyeckas nnm XuMMKo-TepMuyeckas obpaboTka 3ybbeB Gaims MMa
LUeCTEPHU Korneca

Ob6bemMHas 3akarnka O6bemHas 3akanka 0,4605, +255

[MoBepxHoCTHasA 3akanka 0,4205, +415

LiemeHTauus, noBepxHOCTHas 3akarnka, Hu3koTemnepaTypHoe umaHnpoBaHune 1000

a30ThpoBaHne MoBepxHOCTHas 3akarnka 0,88HV,+675

LiemeHTauusa, asotnpoBaHue A30TupoBaHue B ra3oBov cpeae 1300
LlemeHTauus 1500

MpumevyaHune. 3Ha4YeHNs oy, COOTBETCTBYIOT BEPOATHOCTU OTKa3a He 6onee 1 % npw yvcne UMKIoB He
meHee 5-107. KpuTepuem, onpefensiowum oy im, SBNSAETCA NOBPEXAEHWE YCTanoCTHEIMU PakoBUHAMU He
mMeHee 2 % aKTMBHOW MoBepxHOCTU 3yba 6e3 MOBEpXHOCTHOrO YMPOYHEHUS N He MeHee 5 % anA 3yba ¢
YMPOYHEHUNEM.

4.2.2.7.2.2 KosduumeHT JOoAroBeYHOCTU Zy cnefyeTt onpeaendtb B COOTBETCTBUU C
meTogom B craHgapTta MCO 6336-2:2019.

[1nst OCHOBHbIX pexxnmoB paboTbl kK03OUUNEHT AONTOBEYHOCTN Zy = 1.

[ns pexvMoB 3agHero xoga v Apyrux pexmMmoB paboTbl ¢ HEGONbLUMM YACIOM LMKIOB
Harpy>xeHusa pekomeHayeTtcsa npuHmumaTtb Zy = 1,1.

B pexrme makcumanbHOW Harpy3kn Ty max KOIMMULNEHT AONTOBEYHOCTU Zy PaBeH:

1,6 — anga ctanu ¢ 06 bEMHON UNN NOBEPXHOCTHOWN 3aKarnkown;

1,3 — ansa ctanu, a3oTMpPOBaHHOM B ra3oBON cpeae;

1,1- ansa ctanu, a3oTMpPOBaHHOM B BaHHeE.

4.2.2.7.2.3 MuHuMarnbHble KoappuumeHTbl 3anaca KOHTAKTHOW BbIHOCIMBOCTU Symin,
3anaca BbIHOCNMBOCTM MpU U3rnbe Sgppin, CTaTUYECKON NPOYHOCTM paboymnx NoBepxHOCTen
Sust VW CTaTU4ecKon n3rmbHom NpoYHOCTU 3yBbeB Spgr HA3HavaloTcA no 1abn. 4.2.2.7.2.3.

Tabnwuuya 4.2.2.7.2.3

Bua nepenaun Tun cyaHa SHmin Srmin Susr’ Spsr
maBHag 3ybyaTas Bce cyaa, ucknovas nporynoyHble 1,35 1,7 1,35 1,7
OpHOBMHTOBbLIE NPOryNoOYHbIE cyaa 1,25 15 1,25 15
MHoroBvHTOBbIE MPOrynoYvHbIe cyaa 1,2 1,45 1,2 1,45
BcnomorarensHas Bce cyna 1,15 1,4 1,1-1,352 | 1,4-1,72
3ybyaTas

1 [nsa konec 13 MOKOBOK MMM ropsiyekataHon ctanu. [ns 3aroToBOK M3 Mpokata 3TV 3Ha4YeHusi criegyet
yBennuutb Ha 15 %, ans nuteix 3arotoBok — Ha 30 %.

2 MakcumarbHble 3HaYeHus 4ns nepegad, BbIXOA M3 CTPOS KOTOPbIX CBSA3aH C TAXKENbIMM NOCNEeACTBUSIMU.
MpumeyvyaHnune. [Mog NpoOrynoyYHbiMM MNOHUMAOTCA Cyda AONWHOW OO0 24 M, He ucnomnb3yemble Ans
KOMMEpPYECKUX N MacCaXUPCKMX NepeBO30K U nog dpaxT.

4.2.2.7.2.4 KosdUUMEHT, yunTbiBalOWMIA BNUAHNE BA3KOCTU Macna, onpegensercs no
oaHou 13 oopmyrn:

— 1-Cz1,

7y = Cpy + —C2
(06+7.)

V50

nnm

1-Czy,
Zy = Cq + o 2
(0.6+22)

V40

Mpu 850 MIla < o35, < 1200 MIa

Cz = 0,83 + 0,08 (Z12550)
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4.2.2.7.2.5 KoappuumeHT, yumTeiBaoLNn BINAHNE OKPYXXHOW CKOPOCTW, Onpenensercs
no dpopmyne

1-Czy

J0,2+8/v

B aonanasoHe 850 MIla < oy, < 1200 MIla

Zv = CZU +

CZ‘U = CZL + 0,02

4.2.2.7.2.6 KoshdULUMEHT, YYUTbIBAKOWIUA BRUSHUE LLUEPOXOBATOCTU COMPSKEHHbIX
nosepxHocTen 3ybbes (cMm. ctanaaptT NCO 6336-2:2019), BbluncnaeTcs no popmyne

Zi= (2 )CZR,

Rz100

npu4em OOmKHO cobnogaTbea ycnosue Z; < 1,15.

3HayeHue Ry, paccuMTbIBAETCS NPU NOMOLLY 3aBUCUMOCTEN:

Rz100 = Rzm;

R; = 6 R,;

R, = 0,5(Rg1 + Ry2)-

Ecrv 850 Mlla < oy, < 1200 MITa, T0

Czr = 0,12 + bt

Mpy oy1im < 850 MlMa cnegyet npuHumaTts C,; = 0,83; €5, = 0,85; C;z = 0,15, a npu
Oyiim > 1200 MIla C;;, = 0,91; Cz, = 0,93; Czz = 0,08.

4.2.2.7.2.7 KOah(p1UMEHT, y4MTbIBAIOLLMIA NOBbILLEHNE KOHTAKTHOM BbIHOCIIMBOCTY 3yObeB
MeHbLUeNn TBEpAOCTU MNpu UX paboTe C ynpoYHEHHbIMU 3yBbsaMu C rmagkon (R, < 6 MKM)
NOBEPXHOCTLIO, onpeaenseTcs no popmyram:

.1 NOBEpPXHOCTHO-3aKaneHHbIe LWeCTEPHN C 06bEMHOM 3aKarnkon Konec:

Zy = 1,2(3/R,)%® ecnn HB < 130;

HB-130
1700

Zy = (1,2- )(3/R,,) ' ecnm 130 < HB < 470;

Zw = (3/R,y)%*> ecnt HB > 470,

roe HB — TBEepAocTb No bpuHHeno 3ybbeB MeHbLLEN TBEPAOCTY;
RzH — OKBMBalleHTHasa LWepoxXoBaTOCTb MOBEPXHOCTU, MKM;
_ Ra(10/p, )" R /R
R,y = ;

(Vv40/1500)%33

Prea — npuBEeAEHHLIN pannyc KpUBU3HbI;
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pred = p1p2/(p1 + pz)' p1,2 = 0'5db1,2tgatW;

.2 LUEeCTepHU n koneca ¢ 06 bEMHON 3aKarkown:

€CNnn LIeCTepHA CYLLECTBEHHO TBepXe Koreca, 3(peKkT ynpoyHeHus yBernuvyuusaet
OONyCTUMYIO Harpy3ky Ha 3ybbsi koneca. KoadbdumumeHT Z,, pacnpoCcTpaHsieTca TONbKO Ha
Koneco:

Zy =1,ecnm HB;/HB, < 1,2;

Zy =1+ (0,00898HB; /HB,-0,00829)(u-1),ecnu 1,2 < HB,/HB, < 1,7,

Zyw =1+40,00698(u-1),ecnn HB,/HB, > 1,7.

Ecnn nepegatoyHoe yncno u > 20, cnegyeT Mcnonb3oBaThb 3HavyeHue u = 20.
Ecnn nonyyeHHoe 3HayeHue Zy, < 1 crnegyeT Ucnonb3oBaTth 3HayeHune Zy, = 1.

4.2.2.7.2.8 KoshdUUMEHT Zy, yYNTbIBAKOWUIN BIMSIHME pa3MepoB 3yObeB, BblOMpaeTtcs
n3 1abn. 4.2.2.7.2.8.

Tabnuua 4.2.2.7.2.8

Tepmuyeckas Unm XMMmMKO-TepMmnyeckast
Mogaynb, Mm Zy
0bpaboTka 3yObeB LLIECTEPHM
LlemeHTauusa nnm noBepxHOCTHas 3akarnka m, <10 1
10 <m, <30 1,05 -0,005 m,
my, = 30 0,9
A3oTnpoBaHue m, <75 1
7,5<m, <30 1,08 -0,011 m,
m, =30 0,75
O6beMHas 3akarnka - 1

4.2.2.7.3 PacuyeTHble 3Ha4yeHUs HanpsbkeHun wusrmba B onacHoM ceveHuu, Mlla,
onpeaensaTcs 0TAeNbHO Ans 3yObeB LWeCTEPHU 1 Koneca.

[na yrnoB npodwunsa UCXOQHOro KOHTypa (an) Gonble 25° u yrnoB HakfoHa fMHUK
3yba (B) Gonbwe 30° pacyeTHble pesynbTaTbhl AOMMKHbI ObiTb MOATBEMKAEHbLI OMbITOM,
ncnonb3ys metog A ctaHgapta MCO 6336-3:2019.

[ns yrnos npounsg NCXo4HOro KOHTypa (an) MeHbLUe NMB0 paBHbIX 25° 1 YrNOB HaKMOHa
nmHMm - 3y6a  (B) MeHbwe nmMbo paBHbix 30° HanpsKeHWs  onpedensitTcs Mo
HWXenepedncneHHbIM opmynam:

0r = 0roKaKy KyKrpKra, (4.2.2.7.3)

roe Opg —CM.4.2.2.7.3.1;
K, —-cm.4.227.1.7;
K, -—cm. 4.2.2.7.1.8;
K, —-cm.4.227.1.9;
Krg —cM. 4.2.2.7.3.5;
Kpq —CM.4.2.2.7.3.6.

PacuyeTHble 3Ha4YeHnsa MakcumaribHbIX HanpsXXeHUn narnba ormay, MIMa, onpegenstoTca
oTAenbHO Ans 3ybbeB LWeCTepHN 1 Koneca no hopmyne

OFmax — O_FOmaxKyKFBKFa:

roe OFOmax — CM. 4.2.2.7.3.1.
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4.2.2.7.3.1 HanpsixkeHne narmba npu HOMMHarbHOW Harpyske

Ft
Thm,

Opg = YFYSYBYBYDT1 (422731)

roe bnm,—cm. 4.2.2.5;

F; —CcM. 4.2.2.6;

T -cm. 4.2.2.7.1.1;

Yr -cM. 4.2.2.7.3.2;

Ys -cM. 4.2.2.7.3.3;

Yg —CcMm. 4.2.2.7.3.4;

Y — K03hpMUMeHT TonwmHbl oboaa, cm. 4.2.2.7.3.8;

Ypr  — KO3(PMLMEHT NEPEKPBITUSA BbICOKOTOUHBIX 3yObeB, cM. 4.2.2.7.3.9.

MakcumarnbHble HanpsbkeHuss nsrnéa npu Timax, MIa, BbMMCHSOTCA OTAENbHO Ans
3yObeB LLECTEPHU 1 Koneca no opmyre

_ F
OFomax — Tbnrlr?z YFYSYB-
3HayeHns BXOOALWMX napamMeTpoB OOIMKHbI onpenenaTteCa Npu Fr = Fipax, K4 = 1,0 1
K, =1,0.
4.2.2.7.3.2 KoadbcpmumeHT copmbl 3yba B Criydyae BHELIHEro 3auenneHunst npyu a, < 25°
n B < 30° BbluMCNAETCSA NPY NOMOLLN CReayoLmMX 3aBUCUMOCTEN:
6Rf COS Qep

YF =

T (SEp)?cosay’
roe h;‘ = hp/my, S;'n = Spa/My;

hre, Spn) @en, — CM. pUC. 4.2.2.7.3.2-1.

90°

Puc. 4.2.2.7.3.2-1
K onpeaeneHuto Yx Ans criydast BHELWHEro 3auenneHms

Ona onpegenenna hr W Sp, BbIYUCNEHUS BLINOMHAKTCA NO  MmeTtogay B
ctaHgapta MCO 6336-3:2019:

pbt = T[thOS at,

roe a; — no copmyne (4.2.2.7.1.2-1);
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a Takxe

de =2 [pbt(l_ Ea) + 0;5 ’dczl_ dlz)]z + (O!Sdb)zﬁ

roe &g — MO hopmyne (4.2.2.7.1.2-11);
dg V dy Ans wecTtepHy — no dpopmynam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
ansa koneca — no opmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

a, = arccos (dp/d,);

Vo = %(g + 2xtg a, + 2xgy) + inv a,—inv a,;

Aot = Ae= Ve
G = pgo—hgo + x,

*

roe paO = pag/mn' h:;O = haO/mn = h':; + C*;
PaoWNhgo—CM. puc. 4.2.2.7.3.2-2 n 4.2.2.7.3.2-3;

T
g

hao

p ao
7

Puc. 4.2.2.7.3.2-2
VicxoaHbIn Npon3BOAsALLNIA KOHTYP dpesbl 6e3 npoTybepaHua
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ao

L

S

%

Puc. 4.2.2.7.3.2-3
McxoaHbIn Npon3BoasALWwmiA KOHTYp dpesbl ¢ NnpoTybepaHuem

Xsm ANS ULMNUHOPUYECKUX Nepeaay paseH Hymo, Ans KOHUYeCKuX — cMm. 4.2.2.7.6;

. (1-sin ag)
e = Z mn_mnxsm_hao tg an + hk(tg an—tg (10)— Ta’o Pao
0

roe hy nay —cm. puc. 4.2.2.7.3.2-3,;

B CIly4ae UCMonb30BaHMsA MHCTPYMeHTa 6e3 npoTybepaHua

hy =0,a9 = ay;

2 (m e T
n= 26
Zy \2 mp 3

roe Z,, —no dopmyne (4.2.2.7.1.10-2);

_ 26

Y =_—tgy-H;

Zy

Npyv peLlleHnun 3TOro ypaBHEHUSI OTHOCUTENbHO Y B MEPBOM MNPUBNMKEHUN MOXHO
npuHumaTtb Y = 17 /6;

B, = arctg (-—2— tg B),

d COS et

roe d ans wectepHu — no dopmyne (4.2.2.6-1), ons koneca — no dopmyne (4.2.2.7.1.2-6);

Uen = arctg (tg aey cos Be);

* i G * \.
Sgn = Zy sin(m/3-¢) + ﬁ(cosw—Pao)a

« _1( Z cosar _ o G .
he = 2 {cos B (cosa’et 1) +7,[1 COS(3 W] cos P + Pao}-
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B cnydae BHYTpeHHero 3auenneHnda

Y. = 6h};2cos Aeon
£ (Sfny)?cos an’

Ansa onpepenenusa hp = hg, /my W Sgyp, = Spp, /My (hg, v Spp, — CM. puc. 4.2.2.7.3.2-4)
BbIYUCIIAOT:

beos a,

Puc. 4.2.2.7.3.2-4
K onpeaenexuio Yx ans cnyyas BHyTPEHHEro 3auenneHms

dfz = 2aw02 + daOI

roe a0z — No hopmyne (4.2.2.7.1.2-8);

hzoz = haoz/mn = (dfz_ dZ)/Zmn;
c = O,S(dfz— dal)— a,,

roe d,, —no copmyne (4.2.2.7.1.2-4);
a, —no dopmyne (4.2.2.7.1.2-7);

* _ c .
Pay, my(1-sin ap) ’

de, = 2 |[-ppe(1-£2) + 0,5 [dE,-d} ]* + (0,5dp,)%,

rne d,, —no dopmyne (4.2.2.7.1.2-5);
. ds -dy X .
B = Zgésza: - (E + h'aoztg O.’n) tg an- 0!5pa02:
* 2(p:l _5*) * % «
SFnZ = cozzano + Z(haoz_paoz) tg an- \/§Pa02 + 0,5,

e dj =d; /m, di, =d,,/m, 8 = 8/m,;

§- = [hk‘Pao(l‘Sin“o)
0=

cos @y sin(a,- aq),

CM. puc. 4.2.2.7.3.2-3.

Mpn a,, = 20°
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hi, = 0,56624(d}, - d3)-0,13247h}, - 0,5p5 - 0,28586;
Sin, = 0,72794R}; ~0,33163p,, + 0,939698, + 1,5708.

4.2.2.7.3.3 KoshdULMEHT, yUMTbIBAIOLLNIA KOHLEHTPaUUVIO HaNPsKeHW, BblUCASETCA No
dopmyrne (cm. ctangapt NCO 6336-3:2019):

1
Yo=(12+ 0,13L)qs(1,21+2,3/1,)_

B cnyyae BHelWWHero 3adenieHnsa

L=
hg
Skn

qs = 2oL (4.2.2.7.3.3-1)

F
roe
% 2G?

PF = Pay + (Zycos2P-2G)cos |

BcnyyaeBHYTpPeHHeEr o 3auenneHus
Skn

L=—"2
h*FZ

g, = o2 (4.2.2.7.3.3-2)
paoz

[ns BHeLIHero 1 BHyTPeHHero 3auenneHnii A0IMKHO cobnoaaTbes ycrnosue
1<¢qs<8.

[ns  3KBMBANEHTHbIX  UWNWHOPUYECKUX  KOleC  KOHUWYeCKMX  nepegad B
dopmyrne (4.2.2.7.3.1) npousBeaeHue Y. Ys 3ameHsieTcs Ha BblpaxXeHUe Ye, Yo Ye, rae Yey N Yy
onpefensalTca No 3aBUCMMOCTAM Ans Yz u Ys, B KOTOpPbIX MHAEKC € Npu napameTtpax
3aMeHsieTCA Ha MHAEKC a, COOTBETCTBYIOLUIA YINy AaBMEHNs B Criyvae NpUnoXeHns cunbl K
BepwuHe 3y6a; Y, = 0,254+ 0,75/¢,,. ONA cTaHOapTHbIX MCXOAHBIX KOHTYpOB 3y6yaTbixX
nepenad Yg4 u Yg, MOryT GbITb ONpeaeneHsbl No cneuuanbHbIM gvarpaMmMmam.

4.2.2.7.3.4 KoohdDUUMEHT, yunTbIBAOWUN BAUSHWE Yyrna HaknoHa nuvHuM  3y6a,
BblYNCNIAETCHA MO 3aBUCUMOCTH

_ B
YB =1- SB m,
roe £g — no copmyne (4.2.2.7.1.2-12);
B — BTrpagycax; ecrv gg > 1, T0 crieilyeT npuHsTs g5 = 1.

MuHMManbHoe 3Ha4YeHne YB orpaHun4mBaeTCcAa ycrnosnem

Yg = 1-0,25¢5 = 0,75.
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4.2.2.7.3.5 KoagppuumeHT Kpg onpeaensietcsi 3aBMCMMOCTbIO

KFB = (KHB)N1

roe Ky —no dopmyne (4.2.2.7.1.10-1);

__ w/m?
= oG (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) noactaBnsAeTcs MeHbllee u3 3HavyeHun b, /h n b, /h, npuyem B
Crny4ae LEBPOHHbIX Konec b — LWMpUHa NonyLeBpoHa;

h = (2h; + c*)m,-Aym,, — BbicoTa 3yba. Ecnu b/h <3, B pacyete cneayet
ncrnone3osaTb b/h = 3.

[N KOHMYECKMX U UUANHOPUYECKNX KOMEC C NPOAOSNIbHON Moandukaumen noBepxHOCTH
3yba unm mogudonkaumnen y TopuoB 3yobeB npuHnmaeTtcs N = 1.

4.2.2.7.3.6 PacyeTHble  3HayeHua Kp, =Ky,, TOe Ky, — NO oOOHOW U3
dopmyn (4.2.2.7.1.11-1) nnn (4.2.2.7.1.11-2), OO/MKHbI YOOBNETBOPSATL YCITOBUIO

&
1< Kpg <—L—-
0,25€4+0,75

4.2.2.7.3.7Tpn  ncnonb3oBaHMm  3yOOPE3HOr0  MHCTPYMEHTA,  OTNM4aroLerocs
OT CTaHA4ApTHOro, NnapameTpbl Sg,, pr U hr, PEKOMEHOYETCA onpenensaTb No hakTndeckomy
npodunto 3ybda.

4.2.2.7.3.8 KoshdpuumeHT TonwuHbl oboaa Yz aBnseTca ynpoLeHHbIM KO3 ULNEHTOM
AN OLLEHKN Konec ¢ TOHKMM 06040M 1 onpeaensieTcs:

.1 anda nepegad c BHELWHUM 3auenneHnem:

Y =1,ecriusy/h = 1,2;
Y = 1,6 -In(2,242h/sg), ecnn 0,5 < sp/h < 1,2,

roe Sk — TonwmHa oboaa Korec nNpu BHELWHEM 3aLlenneHnmn, Mu;
h — BbIcoTa 3yba, Mm.

3HayeHuns Sg/h < 0,5 NpMMEHATb HE peKoMeHayeTCs;
2 Onda nepefad ¢ BHyTPEeHHUM 3auenfieHneMm:

Y = 1,ecnusg/m, = 3,5;
Yz = 1,15 -In(8,324m,, /sR), ecnu 1,75 < sy /m,, < 3,5,
roe Sg — TOJ1WMHA 060,qa Konec npun BHyTpeHHeM 3auenneHnn, MM.

3HayeHus sg/my, < 1,75 NpUMEHATb HEe pekoMeHayeTCs.

Onsa  TskenoHarpyxeHHbIX nepegady Yp  pekomeHgyeTca  onpegensts  6onee
BCECTOPOHHMM aHasim3omMm.

4.2.2.7.3.9 KoatppmumeHT nepekpbITUS  BbICOKOTOYHbLIX  3y6beB  Yppr  yTOYHSET
HanpsxeHns u3rnba 3yba, NpuUHMMas BO BHMMaHWE BbICOKOTOYHbIE LUECTepHW/koneca u
KO3hhULMEHT NepekpbITMa 3ybyaToro 3auenneHms B npegenax guanasoHa COOTHOLLIEHUS

2,05 < g4, < 2,5,
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TO€ €4n = £4/C0S%B.

KoadhdomumeHT Y, onpegenseTtca cnegyrowmm obpasom:
A npw CTeneHn TOYHOCTN Q < 4 U g4y > 2,5

Ypr = 0,7;

2 npuv CTeneHn To4HOCTN Q < 4mn 2,05 < ¢,, < 2,5
Ypr = 2,366-0,666&4,;

.3 B Apyrux cnyyasax Ypr = 1,0.

42274 lonyckaemble Hanpsa)xeHuda wunsrnba pagnad 3yObeB LIECTEPHN U
Koneca BbIYUCIIAITCA OTAENbLHO No hopmMyrne

orlimYstY,
OFp = —Eim ST N Ysreir YereirYx (4.2.2.7.4)
p SFminYD

roe OFrlim —CM.4.2.2.7.4.1;

Ysr —CcM. 4.2.2.7.4.2;
Yy —CcM. 4.2.2.7.4.3;
Yp —CcM. 4.2.2.7.4.4;

Ysrelr —CM. 4.2.2.7.4.5;
Yerel —CM.4.2.2.7.4.6;
Yy  —cm. 422747
SFmin — CM. M

[donyckaemble HanpsbkeHna msrmba gns 3yObeB LIECTEpHM W Koreca npu OEerCTBUM
MaKcMMarbHOW Harpysku onpegensaiTcs no opmyne

_ OruimYst¥N

OFpPmax — YSrelT '

SEsTYD

4.2.2.7.4.1 3Ha4yeHnsa npegena BbIHOCIMBOCTU 3yObeB Mpu m3rmbe npu OTCyTCTBUM
AaHHBIX UCMbITAHWUI NPUHUMALOT no Tabn. 4.2.2.7.4.1 (cm. ctaHgapt NCO 6336-5:2016).

Tabnuua 4.2.2.7.4.1

Tepmuyeckas unm XuMrko-Tepmuyeckas obpaboTka 3ybbeB Opim, MMNa Yy
Ob6bemHas 3akarnka yrnepoavcTon cranm 0,090;+150 2,5
O6bemHas 3akarnka nermpoBaHHoON cTanu 0,105+185 2,5
HuskoTemnepaTtypHoe u1aHupoBaHue 330 1,2
[MoBepxHOCTHas 3akanka 0,35HV+125 2,5
A30TUpoBaHWe B ra3oBou cpeae 390 1,6
LlemeHTauus ctanen, cogepxawmx Cr, Ni, Mo 450 2,5
LlemeHTauus opyrnx BUAOB cTanen 410 2,5
MpumMmeyaHune. 3HaveHNs gpy,, ONPEAENSAIOTCA NPU UCTIBITAHNSAX 3yObEB Konec Ha M3rMbHYH BLIHOCIIMBOCTL MPU
OTHYNEBOM LMKIE U COOTBETCTBYIOT BEPOSITHOCTM OTka3a He Gonee 1 % npw yucne upmknos 3-10°.

4.2.2.7.4.2 KoacpcpmumneHt

Ysr = 0pg/OF1im = 2,

roe opp — npeaen M3rMBHON BLIHOCNIMBOCTU mMaTtepuana 3y6beB npn OTHyNeBOM LUKNeE.
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4.2.2.7.4.3 KoshpuumeHT gonroBeyHoctn Yy gormkeH 6biTb onpegeneH no metogy B

ctraHgapta WCO 6336-3:2019. [Mns

JonroBevyHocTn Yy = 1.

OCHOBHbIX pPeXnmoB

paboTbl KO3 dDULMEHT

Mpn Hebonbwom cpoke crnyxObl (Hanpumep, B cnyyae nepegayn 3agHero xoga) no
cornacoBaHuio ¢ PernctpomMm MoxHoO npuHumaTth Yy > 1.
Ans pexunma makcumanbHOW Harpy3kn Ty .x 3HaYeHus Yy AaHbl B Tabn. 4.2.2.7.4.1.
4.2.2.7.4.4 3HaveHns koaddmumeHTa Y, npmHMmaroTcs:

04 napasuTHbIX Konec Y, = 1,5;
55 Konec ¢ anM30anyYeckon peBepcuBHON Harpyskon Yy = 1,1;

Ans konec (Kpome napasuTHbIX) C ropsidert nocagkon 3yéyaToro BeHua Y, = 1,25,
WK, ecnn M3BEeCTHbl MOCaAOYHbI AuameTp d; WM paguanbHoe [aBrneHue p, Ha

nocago4Hon NOBEPXHOCTH,

0,2d? dp,b

Yvp=1+ —//————-,
b Frop1im(dF -d%)

roe d v dy — nenuTenbHbIN AMamMeTp 1 AnameTp BnaauH paccynTbiBaemoro Koneca,

B OCTalnbHbIX criydasax Yp = 1.

4.2.2.7.4.5 KoapduUumeHT  Ysrer,

YUMTbIBAOLWNA  YYBCTBUTENBHOCTL MaTepmana K
KOHLEHTpaUMM HaNpshKeHW, NpuHMMaeTcs no 1abn. 4.2.2.7.4.5.

Tabnuua 4.2.2.7.4.5

YSrelT
Tepmuyeckas UNu XMMMKO-TepMUYecKas 1+ 0,2p'(1 + 2q5)
Y YrSrelT - — YSrelT npu Tlmax
06paboTka NepexofHbIX NOBEPXHOCTEN 3ybbeB 1+ /1,20
a;, MMNa npup':
ObbeMHas 3akanka yrnepogncTon cranu: 500 0,0281 1
NMOKOBKa UNn npokar 600 0,0194
+ (Ys-2) X
800 0,0064 x (0,5-0,000150;)
1000 0,0014 T T
nnTbe 0,86+0,07Y;
[MoBepxHOCTHas 3akanka 0,0030 0,4+0,3Y;
A30TUpPOBaHME N HU3KOTEMNEPATYPHOE 0,1005 0,6+0,2Y;
LinaHMpoBaHue

MpumeyaHue. 3HavyeHue g, onpedensieTca no dopmyne (4.2.2.7.3.3-1) nnu (4.2.2.7.3.3-2), B 3aBUCUMOCTM OT BMAA

3auennenus. Ans amanasoHa 1,5 < g; < 4 MOXHO NPUHUMATb Yy o171,

4.2.2.7.4.6 KooaDULMEHT Yiyeir, YUUTBIBAIOLWNA BINAHME LLIEPOXOBATOCTU MNEpexogHON
nosepxHocTu 3yba, onpegensercs no 1adn. 4.2.2.7.4.6.

Tabnuua 4.2.2.7.4.6

Y,
TepMmunyeckas Unm XMMUKo-TepMudeckas obpaboTka 3ybLes Brel?
R, <1 1<R, <40
O6beMHas Uy NOBEPXHOCTHAs 3akarka, LemMeHTaums 1,12 1,674-0,529(R, + 1)*!
A30TUPOBAHWE N HU3KOTEMMEPATYPHOE LiMaHNpOBaH1e 1,025 4,299-3,259(R, + 1)%0058

4.2.2.7.4.7 KoachpumumneHT Yy, yunTbiBaOLWMIA BNNAHME pa3MepoB 3ybbeB, onpeaenserca

no tabn.4.2.2.7.4.7.

Tabnuua 4.2.2.7.4.7

Tepmuyeckas Unm XMMMKO-TepMUYeckas Mogyrib, MM v
obpaboTka 3ybbeB ’ X
O6beMHas 3akarnka 5<m, <30 1,03-0,006m,,
my, = 30 0,85
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TepMVI‘-IeCKaﬂ nnn XMMMUKo-TepMmnyeckas MO,EI,yJ'Ib MM Y,
obpaboTka 3y6bes ’ X
MoBepxHocTHas obpaboTka 5<m, <25 1,05-0,01m,
my = 25 0,80

MpumeyvyaHue. Mpnm, <5 MM 1 NoGOM Buae NOBEPXHOCTHOTO YNpoYHeHus Yy = 1.

MuHManbHbIM  KO3PMLUMEHT 3anaca BbIHOCNMBOCTM MNpu u3rnbe BbiGMpaeTca U3
Tabn. 4.2.2.7.2.3.

42275 PacyeTHble 3Ha4YeHNd KO3 PULUNEHTOB 3anaca KOHTAKTHOW U
N3rnbHONM BbIHOCNMBOCTUN 3yObEB LECTEPHM U Koneca A0SMKHbI YAOBNETBOPSATL YCIOBUSAM:

imZ ;
S, = "HlU_HNZLZ,,ZRZWZX > Symin

_ OrumYst¥n .
SF - orYp YSrelTYRrelTYX = SFmin

4.2.2.7.6 MNMpn pacyeTe Hecywen CNOCOOHOCTM KOHMYECKMX 3ybuaTbix nepegay
NCNonNb3yeTCcs 3auenneHne 3KBMBaNeHTHbIX LMINHAPUYECKNX 3ybyaTbIxX Konec, NMOCTPOEHHbIX
Ha pasBepTKax cpefHUX JONOSTHUTENbHbLIX KOHYCOB.

4.2.2.7.6.1 CooTBeTCTBYIOLLME pacyeTHble OpMyINbl A9 onpedesieHns napamMmeTpoB
9KBUBASNEHTHbIX LUNTMHOPUYECKUX KONEeC B TOPLLOBOM CEYEeHUUN (MHAEKC V).

Yucno 3ybbeB

Zy1,2 = Z12/c0s 51,2-

[OunameTpbl genutenbHbIX (HayarnbHbIX) OKPYKHOCTEN

dy1,2 = din1,2/C0S 84 5.

MexoceBoe paccTosiHME U NepeaaToyHOE YMCIIO SKBUBANEHTHOW Nepenayv
a, = 0,5(dy, + dy,),

Zy, _  c0s8;
cos §,°

[OunameTp BepLInH 3yObLeB
dyg = d, + 2hy,,

roe hy,, — BbICOTa ronoBku 3yba B pacyeTHOM CEYEHWUN ANSi KOHNYECKUX KOMEC C PaBHOBbLICOKMMM
3y6bamMu

ham = M (1 + Xpon);

— me .
My = Mge COS B o
we

ANA KOHUYECKMX KOMEC C MOHMXKaLWMMUCs 3ybbamm
hami2 = hae1,2- 0,5b tg(84, - 61,2),

roe Rge — BbICOTA roJfiIoBKM 3y0a Ha BHELLHEM TOPLE;
ba — Yron KOHyca BEepLUWH;
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KO3 ULMEHTBI CMELLIEHMS Y LLECTEPHN U Koneca (3adaHbl)

x _ haml,z_hamz,l,
hml'z men

KoathdmumeHTbl n3MeHeHus pacdeTHOM TomnwMHbl 3yba Ons LWecTepHM WU Komneca
(3agaHbl)

Xsmy; == Xsmy-
,D,VlaMeprl OCHOBHbIX Opr)KHOCTeVl 9KBUBAJTIEHTHbIX UMWIMNMHOPUYECKUX KOec

dyp, , = dy, ,COS Ay,

V1,2
roe

tg a
a,e = arctg (m) .

KOSqu)VILI,VIeHTbI nepekpbiTna 3KBUBAIEHTHOM LI,I/IJ'IVIH,EI,pI/I‘-IGCKOVI nepega4n TopLoBOro:

I — Gva€OS Bm
va My T COS Oyt
roe
— 2 2 2 2 . .
‘gva =05 (Jdval_ dvbl + \/dvaz_ dvbz) — Q,SIN Ay,
0CeBOro:
__bsinBy .
EvB = - T
roe :T — ben — 0 85
b ) 1
CyMMapHOro:

Eyy = Epa + Eyp-
OKBMBarNeHTHasa YacToTa BpallleHNs LecTepHn

dm1

Ny = e ny

4.2.2.7.6.2 PacyeTHble opMynbl ANns  onpefernieHns napamMeTpoB SKBUBAIEHTHbIX
LUUNUHOPUYECKUX KONeC B HOPMaribHOM CeYeHun (MHAEKC vn).
YUucno 3ybbeB

Zy,

Lpyp =——"——;
vy cos2Bypcos B

Zvnz = uvanl:
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roe Byp = arcsin(sin B, cos ay,).

,D,I/IaMeprI AenntenbHbIX (Ha‘-IaJ'IbeIX) Opr)KHOCTeIZ OKBUBANEHTHbIX UWIMNHOPUYECKUX
Konec

dvy

cos2Byp

dvnl = = Zvnlmmn;

dvnz = uvdvnl = Zvnzmmn-

OnameTp BepLumH 3yObeB

dyan = dyn + dya—dy = dyp + 2hg = MppZyn + (dya—dy)-

[nameTp OCHOBHOW OKPYXXHOCTU

dypn = ApnCOS Oy, = ZypMypnCOS Oy

KoahdhrumeHT nepekpbiThs

Evan = Sva/COSZ Bup’

4.2.2.8 3ybyatble koneca C XUMUKO-TEpMUYecKon obpaboTkon 3yGbeB C KpPYMHbLIM
mogynem (m, =7,5 MM) [OMmMKHbl OblTb AOMOMHUTENBHO MPOBEPEHbI Ha rNyOUHHYO

nNpo4YHOCTb. PacuyeTHbIn K09 MUMEHT 3anaca rMNyOMHHOW KOHTAKTHOW MPOYHOCTU Sy,
OOJKEH onpenenaTbCs OTAeNbHO AN WeCTePHU 1 Koneca v yaoBnNeTBOPATb YCNOBUIO

_ OHrnlim
SHFJ] - oy = SH[‘JI.miIl'

roe oy —no cdopmyne (4.2.2.7.1);
Oyrntim — NPeAen rmyOyMHHOM KOHTAKTHOWM BbIHOCIIMBOCTU, onpeaensieMbiin no hopMmynam

Ohgrnlim = 5,5 HBc npu ¢ < 0,6
n
Ohirniim = (4,58 + 1,57¢-0,0602)HBcu,, npn @ > 0,6,

roe Uy — KO3 DULMEHT, YYUTbIBAIOLLMIA BO3MOXHOCTb BO3HUKHOBEHWS TPELLUMH HE B cepaLeBuHe,
a B YNPOYHEHHOM CIoe, onpeaensemMblvi No Kpyebim puc. 4.2.2.8;
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78

2,6

0,9

N

HB_
B 18

0,8

0,7

10 2,0 3,0 4,0 5,0 ¢

Puc. 4.2.2.8
paduk ons onpepenenns koadpdouuneHTa py B 3aBucumMocT ot ¢ u HB/HBc

napameTp

_ hy10t
" pcHBc'

__ Gy Sinagy u
rae Pe = cosBp (ut1)?

— MpVBEAEHHbIN paguyCc KPUBM3HbI COMPSKEHHbIX npodunen 3ybbeB B nontoce
3auennenuns.

MwuHManbHbIN KO3MULMEHT 3anaca rnyBUHHOM KOHTAaKTHOW MPOYHOCTU Sy min = 1,4

42.3 Bansbl.

4.2.3.1 Tpwn pacnonoxexHun wectepeH nog yrnom 120° n 6onee gnameTp Bana
bonbworo koneca pfomkeH ObITb He MeHee 1,1 aAvameTpa nNPOMEXYTOYHOro Bana
BarnornpoBoaa, a BO BCEX OCTalbHbIX Cry4asaX pacnofoXeHnsi LiecTepeH OH JOIMKEH BbITb He
MeHee 1,15 pagnameTpa npomexyToyHoro Bana. [lpy 3TOM [OMXKHbI  Y4UTLIBATLCA
XapaKTepUCTUKN MeXaHU4YeCKX CBOMCTB MaTtepuara Barna Koreca v npomMexyTO4YHOro Bana.

4.2.3.2 [Onsa cynoe nefoBoro Kracca Barnbl, LWWECTEPHU U 3ybyaTtble Koneca rraBHbIX
3ybuaTbIx Nnepenayd AoMKHbI OblTb paccymTaHbl Ha KPYTALLME MOMEHTbI

T =K, Ty,

roe K, — cm. 1abn. 4.2.3.2 (cm. Tarke 2.1.2 yactu VIl «MexaHnyeckne yctaHoBku», 1.3 yactn XVII
«[JononHMTENbHbIE 3HAaKM CUMBOMA Kracca W CIOBECHble  XapakTepUCTUKM,

onpenensitoLLmMe KOHCTPYKTUBHBIE UMK 3KCMyaTaLMoHHbIe 0COGEHHOCTM cyaHay).
Tabnuua 4.2.3.2

JlepoBble Knacchl
KoadhdomumeHt lce3 Arcd | Arcs Arcé Arc7 — Arc9, Icebreaker6 Icebreaker8 —
— Icebreaker7 Icebreaker9
K, 1,15 1,25 1,5 1,75 2,0 2,5

[na npoBepku cTaTMyecKkorW MPOYHOCTU FMNaBHbIX 3ybyaTbix nepefad CyaoB NedoBbIX
knaccoB Arc6 — Arc9 n negokonos MakcumarnbHyto Harpysky Timax CrieayeT NpuHUMaTh no
cornacosaHuio ¢ Pernctpom ¢ y4eTom OTHOCUTESbHOM MPOYHOCTU 3INIEMEHTOB KOMIIeKkca
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«BWHT — BanonpoBoa» WU Hanuuus yCTPOWCTB, OrpaHMyYnBaroLmnX nepegaBaeMblii KpyTALLUA
MOMEHT.

4.2.4 Cmaska.

4.2.4.1 Cwmaska 3yb4yaTbIX 3auenneH1in 1 NOALNMHUKOB CKONbXEHUS rNaBHbIX Nepeaay
OOIMKHA ocyWwecTBNATbCA nog AasrneHnem. [lomkHa 6biTb obecneyeHa BO3MOXHOCTb
perynupoBaHusa fasneHvs macrna. [JormkHo 6biTb nNpeaycMOTpeHO npefoxpaHuTenbHoe
YCTPOMWCTBO, UCKMoYatoLLee rnoBbILeHe AaBrneHns Mmacna Bbille JonyCTUMOro.

4.2.4.2 Tlopaya cmasks K 3ybyaTbiM 3auensieHMsIM AOSbKHa OCYLECTBASATbLCA C
NOMOLLIbIO DOPCYHOK.

dopcyHkn gomkHbI 0becnevmBaTb No4ady Macna B Buae nnoTHoM BeepoobpasHom CTpyu,
npuyem cocegHue CTpym OOSMKHbI NepekpbiBaTb ApYr Apyra.

®PopCyHKN JOMKHbI OblTb PacnonoXeHbl Tak, YTOObl Macno 3aTArMBanock B 3auenneHve
npv paboTe Ha nepeaHui 1 3agHUN Xon,.

MoaBog macna K noAwumnHukam n ¢oopcyHKaMm, a Takke OTBOA Macna OT HUX AOJSPKEH
BbINONHATLCA TaK, YTOObI He BbINO BCNEHMBAHUSA M 3MYNbIMPOBaHNS Macna.

4243 Cwucrtema cmaskum OOIPKHaA oTBevaTb TpeboBanmam pasg. 14 vactm VI
«Cucrembl 1 TpyGonNpoBoOabI».

4.2.5 YnpaBneHue, 3alymTta U perynmpoBaHue.

4.25.1 Tloctbl ynpaBneHus OOSMKHbl oOTBevaTtb TpeboBaHuam 3.2 4actn VI
«MexaHunyeckne ycTaHOBKMN Y.

4.2.5.2 Tepepaun fomkHbl 6bITb 060PYAOBaHbI NpMbOpamMu ANa U3MepPEHUS AaBEeHUs
B CMCTEME CMa3Ku Ha BXofe M TeMmnepaTypbl Ha BXOAE W BbIXxoAe, a Takke YCTPONCTBOM A4S
3amMepa ypOBHSA Macna B Kopnyce pegykropa.

4.2.5.3 Kaxgbih NOALMUMNHUK CKOSTBXKEHUS U KaXObl YNOPHbIN MOALUMMHUK AOSMKHbI
ObITb CHabXXeHbl YCTPOWCTBOM 4118 U3MepeHnsa TemnepaTtypbl. [1pn nepegasaemMon MOLLHOCTU
MeHee 2250 kBT gonyckaeTcs Ansa onopHbIX MOALWMHUKOB N3MepeHune obLien TemnepaTypbl
oTpaboTaBLuero macna Ha Bbixoge. Pernctp moxeT notpeboBaTb yCTPONCTBA ANA U3MEPEHUS
Temnepartypbl Takke 1 4na NoALNNHUKOB KaueHWs.

4254 [Ona 3awuTbl OT HEJONYCTUMOroO MOBbILEHUA TemnepaTypbl Macna B
nogWwunnHUKax unM nageHus [aBreHMs B CUCTEME CMasKu credyeT npegycmaTpuBaTth
aBapUNHO-NpeaynpeauTenbHY CUrHaNM3aumio.
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4.3 YNPYITUE U PA3OBLUUTEJIbHbIE MY®ThbI

43.1 O6wme TpeboBaHUA.

4.3.1.1 TpeboBaHuss HacTOAWEN [NaBbl pPacnpOCTPaAHATCA Ha ynpyrme u
pa3obLmTenbHble MyddTbl rMaBHbIX U BCNOMOraTesnbHbIX MexaHu3MoB. Ha pasobwuTenbHble
3NEeKTpOMarHuTHble 1 rugpasnuyeckne MydTbl 3T TpeboBaHWS pacnpoCTpaHATCA B TOW
Mepe, B KaKoW OHW NMPUMEHUMBbI.

4.3.1.2 MaTepuanbl XecTkux petanen MydpT BanonpoBOAOB [OMKHbI OTBeYaTb
TpeboBaHuaM 2.4 yactu VII «kMexaHn4yeckne yCTaHOBKUY.

4.3.1.3 CoeavHuTenbHble naHubl U coeguHUTEmNbHble BGONTbl AOMKHbI OTBEYaTb
TpeboBaHuam 5.2 n 5.3, a mydTbl ¢ GeclunoHOYHOM nocagkon Ha Banax — 5.4 vactm VI
«MexaHunyeckne yCcTaHOBKMN».

4.3.1.4 Ynpyrve wn pasobwmTtenbHble MydTbl, NpedHasHavyeHHble O CydoB C
NefoBbIMU YCUMEHMAMU, OOSKHbI OTBEYaTb TpeboBaHuam 4.2.3.2.

4.3.1.5 KoHCTpyKuua mydT BanonpoBoLOB CYAOB C OOHUM rfaBHbIM ABUraTenem, B
cnyyae BbIxoda M3 CTpos My@T, OOSMKHaA npegycMaTpuBaTb BO3MOXHOCTb nogaepKaHus
XOO0BOro pexunma cyfHa co CKOpOCTbio, obecneymBatoLLern ynpaBnsieMoCcTb CyaHOM.

4.3.2 Ynpyrue My Tbl.

4.3.2.1 Ecnu TpeboaHune 4.3.1.5 He obecneunBaeTcs, TO NpenesnbHbIN CTaTUYECKUI
MOMEHT MaTepuana Ynpyrux 3feMEHTOB U3 pPe3uHbl MM nogobHOro CUMHTETUYECKOro
MaTepuana, paboTallmx Ha cpe3 WM pacTsbkeHue, [OomkeH ObiTb He MeHee
BOCbMMKPATHOMO KpyTALLEro MOMeHTa MydTbl.

4.3.2.2 Tlpun pacyeTte ynpyrmx MydT rfaBHbIX MEXaHWU3MOB U AU3ENb-reHeEPaTOPHbIX
arperatoB OOSPKHbl OblTb MPUHATBEI BO BHUMaHWE OOMOMHUTESbHbIE Harpys3ku, Bbl3BaHHbIE
KpyTuUnbHbIMK kKonebaHusamu (cm. pasg. 8 yactu VII «MexaHuyeckne ycTaHOBKN»).

4.3.2.3 Ynpyrne MydTbl An3enb-reHepaToOpHbIX arperaTtoB AOSMKHbI BblOepXmBaTb
MOMEHTbI, BO3HMKaIOLLME NPU KOPOTKOM 3amblkaHWW. B crnyyae OTCYTCTBUSA TakuX OaHHbIX,
MaKCUMarbHbIA KPYTALMA MOMEHT OOIMKEH OblTb HEe MeHee 4,5 HOMWHAaNbHOro KpyTALLEro
MOMeHTa MyddThI.

4.3.2.4 [omxkHa ObiTb obecnedeHa BO3MOXHOCTb MOJSIHOCTbLIO Harpyxatb ynpyrue
ANEMEHTbl U3 pe3uHbl MM nogobHOro CUMHTETMYECKOro MaTtepuana MydqT rnaBHbIX
MEeXaHN4YeCKNX YCTaHOBOK W Au3erNb-reHepaTopHbIX arperaTtoB B AnanasoHe Temnepartyp ot 5
po 60 °C.

4.3.3 PasobwuTtenbHble MydThbl.

4.3.3.1 PasobwmrenbHble MydThl rlaBHbIX MEXAHU3MOB AOSPKHbI UMETb YCTPOMUCTBA,
npegoTBpaLlaroLLne AnuTeribHoe CKOSTbKeHNe.

4.3.3.2 [omxkHa 6biTb obecnedyeHa BO3MOXHOCTb YrMpaBlieHMsi pas3obLnTENbHbIMA
MyTamu rnaBHbIX MEXAHU3MOB C MOCTOB YNpaBfeHus rMaBHbIMU MeXaHU3MaMu.

HenocpencTBeHHO Ha caMmx pas3obmuTenbHbIX MydTax JOMKHO ObiTb NpesyCcMOTPEHO
YCTPOWCTBO pe3epBHOro (aBapMMHOro) ynpasneHus.

4.3.3.3 Tlpn paboTte aByx unu Gonee pasuratenerd Ha oauH rpebHon Ban 4yepes
pasobwuTenbHble MyddTbl YCTPONCTBO yNpaBneHnsa M1 AOSPKHO UCKIHYaTh BO3MOXHOCTb UX
OLHOBPEMEHHOIO BKMKOYEHUs nNpu paboTe ABuratene B PasfUYHbIX HamnpaBlieHUAX
BpaLLeHus.
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4.4 BANIONMOBOPOTHOE YCTPOUCTBO

441 BanonoBopoTHOE YCTPOMCTBO C MEXaHW4YeCKUM MPUBOAOM AOSMKHO UMETb
GrOKMPOBKY, MCKIIOYAIOLLY0 BO3MOXHOCTb BKIHOYEHWUS nepedady v MydT npu BKMIOYEHHOM
BarornoBopoTHOM YycTpoucteBe (cMm. Takke 3.1.6 yvactm VIl «MexaHuyeckne ycTaHOBKU»
n 2.11.1.4 HacTosALWEN YacTn).
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5 BCMOMOIATEJIbHbIE MEXAHU3MbI

5.1 KOMNPECCOPbI BO3AYLWHbIE C MEXAHUWYECKUM NPUBOAOM

5.1.1 O6Lwue TpeboBaHuA.

5.1.1.1 [pnemHble NnaTpydKn KOMNPECCOPOB AOMKHbI ObITb CHAGXEHbI hunbTpamm.

5.1.1.2 Komnpeccopbl [OMmKHbl ObiTb CNpoOeKTUpoBaHbl Takum 06pa3om, 4TOObI
Temnepartypa Bo3ayxa Ha BbIXo4e U3 BO34yxXooxnagurens nocnegHen ctyneHm komnpeccopa
6bina He 6Gonee 90 °C, u obopygoBaHbl CuUrHanbHbiM ycTponctBom wunu  ArllC,
cpabaTbiBalOLMMK NpY NPEBLILLIEHUN TeMNepaTypbl.

5.1.1.3 Oxnaxpgarwowe nonocTu KOMMNPEeCcCopoB AOMKHbl OblTb 0B60OpyAOBaHbI
CMYCKHbIMW YCTPONCTBAMM.

5.1.2 MpepoxpaHuTenbHbIe YCTPOUCTBA.

5.1.2.1 Ha kaxgoun cTyneHu KoMmrnpeccopa unm HenocpencTBEHHO NOCre Hee A0MKHO
OblTb YCTAHOBMEHO MpeaoXpaHUTENbHOE YCTPOWCTBO, He Aonyckawuwee MNOoBbILWEHUS
AaBneHus B cTyneHn 6onee 1,1 pac4eTHOro Mpu 3aKpbITOM KranaHe Ha HarHeTaTeNbHOM
Tpybonposoae.

KoHCTpyKUMS YyCTPOMCTBA AOSMKHA WUCKIOYaTb BO3MOXHOCTb €ro perynupoBaHust Umnu
OTKITIOYEHUA NOCre YCTaHOBKM Ha KOMMPECCcop.

5.1.2.2 KapTepbl komnpeccopoB o6beMom 6onee 0,5 M3 fomkHbl ObITb 0G0OPYAOBaHbI
npeaoxpaHnUTENbHbIMK KnanaHaMmu, KOTopble OOIMKHbI OTBeYaTb TpeboBaHuam 2.3.4.

5.1.2.3 Kopnyca oxnaguteneh [OMKHbl OblTb CHaGXeHbl NpPeaoXpaHUTENbHbIMU
yCcTponcTBamMu, obecneyvmsaroLLMM CBOBOAHbIN BbIXOA BO34yXa B Criyyae paspbiBa TPyOoOK.

5.1.3 KoneHuyatbin Ban.

5.1.3.1 WU3noxeHHbm B 5.1.3.3 un 5.1.3.4 cnocodb nNpoBepoOYHOro pacyeTta
pacnpoCTpaHseTCa Ha CTalnbHble KoneHYaTble Barbl CyAOBbIX BO3AYLIHbLIX KOMIPECCOPOB U
KOMMpPEeCCOpOB XONOAUNBHOrO areHta ¢ psagHeiM, V- 1 W-06pasHbiM  pacnonoxeHnem
UUNMHOPOB, C OAHO- U MHOrOCTYNEeHYaTbiM CXKaTueM.

YyryHHble KoneH4aTble Barbl, a Takke OTCTYMNNEHMS OT pa3MepoB CTalbHbIX KONeH4YaTbIX
BarnoB, paccumtaHHbix no dopmynam (5.1.3.3) n (5.1.3.4), moryT ObiTb AonyweHbl Mo
cornacoBaHuto ¢ Permctpom npu ycnosum npegcraBrneHns 060CHOBbIBAOLLMX pacveToB Unn
3KCNepUMeHTanbHbIX JaHHbIX.

5.1.3.2 KoneH4yaTble Banbl AOSMKHblI W3rOTOBMATLCA W3 CTanu C BPEMEHHbLIM
conpoTumeneHnem ot 410 go 780 Mlla.

Mpy nNpuUMeHeHUM CcTanu C BpPEeMeHHbIM conpoTusneHneMm Bbiwe 780 Mlla Ha
paccmoTpeHne Peructpa p[omkHo ObiTb npeacTaBneHo TexHuveckoe 000CHOBaHue,
noaTBepXKaalroLLee HaOEXKHOCTb Tako KOHCTPYKLNN.

YUyryHHble KoneH4yaTble Banbl OOMKHbI M3rOoTaBNMBATLCA U3 4YyryHa C LUAPOBWUOHLIM
rpachuToM, nmetrLero eppuUTHO-NEPNNTHYIO CTPYKTYpY cornacHo Tabn. 3.9.3.1 vactu Xl
«MaTtepuarnbi».

5.1.3.3 [OuameTp Lweek KorneH4yaToro Bana d, MM, Komnpeccopa [OfmKeH ObiTb He
MeHee ornpegensemMoro no gopmyne

d = 0,25k’ Dz%pK\/OBL%f + (s¢,)2, (5.1.3.3)
rage Dp - paCHeTHbII?I anameTp umnuHgpa, MMm; npyu oaHOCTYNeH4YaToM CcxXaTum Dp = DLI;
Du — anameTp uunnuHagpa, MMm; Npu AByX- U MHOTOCTYNEeH4YaTOM CXXaTun B OTAENbHbIX UMnnHapax
D, = Dg;
P B

Dg —pAvameTp UWMMHAOPA BbICOKOrO  AaBMeHusl, MM; Npu  OBYXCTyMeH4YaTOoM oCXatum B
OAHOCTyneH4YaToM MnopwHe Dy = 1,4D,; npu ABYXCTYyNEHYaTOM CXaTuM B  OAHOM
anddepeHumnansHOM NopLUHE
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D, = /DZ- D;

D, — [OvameTp uMnuMHapa HU3KOro AaBMeHus, MM;

Pk — [aBneHue HarHeTaHus UMnMHApa BbICOKOro AaBfeHWst Ans BO3QYLUHbIX KOMMPEeCcCopoB,
Mrla; ona koMnNpeccopoB XONOAUMNbHBIX MALUUH 3HAYEHUE p, AOIMKHO NPUHUMATBLCS MO
2.2 yactu Xl «XonoaunbHble YCTaHOBKNY;

L, — pacyeTHOe paccTosHMe MexXOy PaMOoBbIMU NOALUMMHUKAMU, MM,

L, =L'— npu pacrnonoXeHn1 0fHOro KpMBOLLMNA MEXAY ABYMS PAMOBbLIMU MOALINMHAKAMY;

Ly, = 1,1L' —npu pasmelleHnM [BYX CMELLEHHbIX KPUBOLUWUMOB MeXay [ABYMs paMOBbIMU
noALLMNHUKamu;

L — (bakTuyeckoe paccTosHMe Mexay cepeanHamy pamoBbIX NOALLMIHUKOB, MM;

s — Xo[ NOpLUHSA, MM;

K, f,@1— KkoadhduUMeHTbI, NpUHUMaeMble no Tabn. 5.1.3.3-1, 5.1.3.3-2 1 5.1.3.3-3.

Tabnuua 5.1.3.3-1
3HauveHusn koadpduumenTa k'

BpemetiHoe 390 490 590 690 780 900
conpoTtumenexue R,,, Mlla
k' 1,43 1,35 1,28 1,23 12 1,18

Tabnuua 5.1.3.3-2

3HayeHus KoacpcduumeHTa f
Yron mexagy ocsiMu LMIMHAPOB 0° (psgHbIv) 45° 60° 90°
fi 1,0 2,9 1,96 1,21

Tab6bnuua 5.1.3.3-3
3Ha4yeHus KoacpdumumeHTa @1

Ymcno umnmHgpos 1 2 4 6 8
(o} 1,0 1,1 1,2 1,3 1,4

5.1.3.4 TonwwuHa wekn Bana h, MM, Oo/pkHa OblTb HEe MeHee onpegensiemMon no
dopmyne

h. = 0,105k1Dp\/(l|111|12 + O,4‘)pKC1f1/b, (5134)
roe ky = a }/Ryn/(2Ry-430);
R — BpeEMEHHOe conpoTuBreHne, MIMa; npy McCnonb3oBaHUMKM MaTepuana C BPEMEHHbLIM

conpoTueneHuem 6onee 780 Mla gnsa pacyeTa cnegyeT npuHuMaTthb R,,= 780 Mla;
0,9 —pans BanoB C a30TUPOBaHWEM BCEW NMOBEPXHOCTUM NMOO MOABEPrHYTbIX APYromy BuAy
ynpo4HeHus, ogobpeHHomy Pernctpowm;
a = 0,95 —ans BanoB KOBaHbIX B LUTAMMax U B HAaNpaBreHWN BOJOKOH;
a =1 —pans BanoBs, He NOABEPTHYTbIX YPOYHEHMIO;
Yy, Py — KO3 DULNEHTLI, NPUHUMaemble nNo Tabn. 5.1.3.4-1 1 5.1.3.4-2;

a

Tabnuua 5.1.3.4-1
3Ha4yeHus KoadduumeHTa Wi

t/h e/h

0 0,2 0,4 0,6 0,8 1,0 1,2
0,07 4.5 4.5 4,28 4,10 3,70 3,30 2,75
0,10 3,5 3,5 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 2,3 2,3 2,20 2,10 1,90 1,7 1,4

MpumevyaHune. r—paguyc rantenu, Mm; € — abConTHasa BENUYMHA NepekpbITs, MM; (cM. puc. 5.1.3.4);
ANA KoneHyaTblX Banos, UMeLLMX PacCTOAHUE x MeXAy LaTyHHOW U paMOBOM LLUEenKaMu, Ans
Ko3a(pdpuumneHTa Wi AOIMKHbI NPUHUMAaTLCA 3HaYEeHUS AENCTBYOLWME NPU COOTHOWEHMU £/h = 0.
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P« —AaBneHvne HarHeTaHud, NpMHMMaemoe CorfacHo ykasaHuam 5.1.3.3;

¢, —paccTosiHMe OT cepedVHbl PamoBOro MOALIMMHMKA A0 CPedHeW MNOCKOCTWU LUeKu; npwu
CMELLIeHHbIX KPWBOLUMMNAX, PaCMONOXEHHbIX Mexay [ABYMS paMOBbIMW MNOALIMMHUKAMMU,
NPUHYMaeTCs paccTosHUe A0 CpeaHew NNOCKOCTU LWekun, Hanbonee yaaneHHonW OT Onopsl,

MM;
b —IMpUHA LLEKN, MM;
fi  —koadduumneHT, npuHnMaemsbiv no Tabn. 5.1.3.4-3;

D, —pacyeTHbIli AnameTp uMnNuHApa, NnpuHMMaemblin cornacHo 5.1.3.3.

y )k
- .

Ams Am)
| )

Puc. 5.1.3.4

Tabnuua 5.1.3.4-2

3HaueHusa koadcpuumeHTa Y,
b/d 1,2 1,4 1,5 1,8 2,0 2,2
P? 0,92 0,95 1,0 1,08 1,15 1,27

Tabnuua 5.1.3.4-3

3Ha4vyeHus KoacpdumumeHTa f1
Yron mexay ocamMu UMNNHOPOB 0° (psiaHbIN) 45° 60° 90°
fi 1,0 1,7 1,4 11

[MpoMexXyTOYHbIEe 3Ha4YeHM KO3 DULNMEHTOB, NPUBEAEHHbIX B Tabnvuax, onpeaenstoTcs
NMHENHOWN NHTEpPNONALNEN.

5.1.3.5 TIlpn nNpoekTMpoBaHMM W W3IrOTOBSIEHUM BarioB AOSKHbl BbIMNOSHATLCS
TpeboBaHus 2.4.12 — 2.4.13.

514 KoHTponbHO-uamepuTtenbHble NpUoopbI.

5.1.4.1 3a kaxagown CTyneHbto Komnpeccopa AomKeH ObiTb yCTaHOBEH MaAHOMETP.

5.1.4.2 Ha HanopHoM naTpybke HenocpeAacTBEHHO 3a KOMMPECCOPOM OOJKHA ObiTb
npegycMoTpeHa BO3MOXHOCTb 3amMepa TemMrneparypbl Bo3gyxa.

5.1.4.3 O6opynoBaHne HaBELUEHHbIX KOMMPECCOPOB KOHTPOSbHO-U3MEPUTENBbHBIMA
npubopamn OOMKHO oTBevaTb TpeboBaHuaM 5.1.4.1 n 5.1.4.2 HacKONbLKO 3TO MO3BOMSIET UX
KOHCTPYKUMS.
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5.2 HACOCHhbI

5.2.1 O6wme TpeboBaHUA.

5.2.1.1 [JomkHbl 6GbITb NpegycMOTPEHbI Mepbl NPOTMB MOMagaHusa nepekavynBaemon
XUOKOCTM B NoawunHukK.  McknioyeHne gonyckaeTcd ANd  HacocoB, Y KOTOPbIX
nepekaymBaemas XMaKoCcTb UCMNOSb3YeTCa AN CMa3ku NOALINMNHKUKA.

5.2.1.2 CanbHuku HacocCoB, pacrnofnoXeHHble  Ha  CTOPOHEe BcacblBaHUA,
pekomeHayeTcs 0bopyaoBaTh rmapaBnnMyeckumMm 3aTtBopamu.

5.2.2 NMpepoxpaHuTenbHbIe YCTPOUCTBA.

5.2.2.1 Ecnu KOHCTpyKUMSa Hacoca He UCKNYaeT BO3MOXHOCTb NOBbILLIEHNA AaBfeHus
BblLLE pPaCYeTHOro, A0SMKEH ObITb NPeayCMOTPEH NpeaoXpaHUTENbHbIN KnanaH Ha Kopnyce
Hacoca unu Ha TpybonpoBoae A0 NepBOro 3anopHOro KnanaHa.

5.2.2.2 Y HacocoB, NpefHasHa4YeHHbIX OS5 Nepekaqdkm roproumnx XXMOKocTen, nepenyck
XUOKOCTU OT NpefoxXpaHnTENbHbIX KanaHoB JOSMKEH OCYLLEeCTBMASATLCS BO BCAaCbIBAOLLYHO
MofocTb Hacoca My BcacbiBatoLLyHo YacTb Tpybonposoaa.

5.2.2.3 [JomkHbl OblTb NpPegycMOTPEHbl MEpbl, WCKITIYalLlWne BO3HMKHOBEHME
rMApaBNUYECKNX yOapoB; MNPUMEHEHME B 3TUX LENSX MepenyckHbiX KnanaHoB He
pekomeHayeTcs.

5.2.3 MpoBepKa NPOYHOCTMU.

5.2.3.1 KpuTtudeckasa yactoTta BpaleHus poTopa Hacoca gofmkHa ObiTb He meHee 1,3
pacyeTHOMN.

5.2.3.2 [etanu Hacoca OomKkHbl ObiTb NPOBEPEHbLI HA NMPOYHOCTb NPU AENCTBUMN B HUX
YCUNUIA, COOTBETCTBYIOLLUMX pacyeTHbIM napameTpam Hacoca. [lpy aToM npuBeneHHbIe
HanpspKeHUs B geTtandax He AoSMkHbl npeBbiwath 0,4 npegena Teky4decTn maTepvana getanu.

524 CamoBcachbiBarLme HacocChbl.

5.2.4.1 Hacocbl, cHabXeHHble CcaMOBCacCbiBaKOWMMM  YCTPONCTBAMMW,  OOJSHKHbI
obecneymBaTb paboTy B YCIOBUSIX «CyXOro BCacbiBaHUSA» U, Kak NpaBuiio, MMeTb YCTPOWCTBA,
ncknovatoLme paboTy camoBcachiBaloLLEro YCTPOMCTBA Ha 3arpsi3HEHHON BOAE.

5.2.4.2 Y camoBcacblBalOLWNX HACOCOB AOMKHO ObiTb MPeayCcMOTPEHO MecTo Ans
NOOKIMIOYEHNA MaHOBaKyyMmeTpa.

5.25 JdononHuTenbHble TpeboOBaHMA ANA HACOCOB, MNepeKauMBaroLmX
roprovme XXugKocTu.

5.25.1 YnnoTtHeHus Bana OOKHbl OblTb TakMMu, YTOObI MOSIBUBLLMECHA YTEYKU He
Bbl3biBanv obpa3oBaHusi MapoB M ra3oB B TAaKOM KONMM4YecTBe, YTOObI Morna obpasoBarbcs
BOCNIIaMeHsoLLasca CMeCb BO3ayxa 1 rasa.

5.25.2 [JomkHa OblITb WCKMOYEHA BO3MOXHOCTb BO3HUKHOBEHUSI 4YPE3MEPHOIo
Harpesa 1 BoCcnnamMeHeHus B YNIIOTHEHUAX BpaLlaloLWmnxca aeTanemn ns-3a sHeprum TpeHus.

5.2.5.3 [pn npMeHEeHnn B KOHCTPYKLMN HAcOCa MaTepmarnoB C HA3KOW 3NEKTPUIECKOM
NPOBOAUMOCTbLIO (MNacTMacchl, pe3nHa W T.M.), AOMKHbI BbITb NPUHATBI MEPbl AMs1 CHATUS C
HUX 9NIEKTPOCTaTUYECKMX 3apsigoB MyTEM BKOYEHUS B TakMe martepuarnbl NpoBOASLLMX
NPUCagoK Unn NpUMeHeHneM YCTPONCTB CHATUS 3apsg0B M OTBOAA MX Ha Kopnyc.

5.2.6 JononHutenbHbIe TpeboBaHNA ANA rPY30BbIX, 3a4UCTHbIX U 6annacTHbIX
HacocoB HedpTeHanMBHbLIX CyOB.

Koprnyca HacocoB, yCTaHOBMEHHbIX B MOMELLEHUM FPY30BbIX HAcOCOB corracHo 4.2.5
yacTtun VIl «kMexaHu4eckne yctaHOBKN», JOMKHbI OblTb CHAabXeHbl JaTymMkamu TemnepaTtypbi.
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5.3 BEHTUNATOPDLI, BO3AYXOHATHETATEJIN U TYPBOHATHETATEJIN

5.3.1 O6wme TpeboBaHUA.

5.3.1.1 TpeboBaHusa HaCTOsILLEN rMaBbl OMMKHbI BbIMOMHATLCSA NPY NPOEKTUPOBaHUN U
W3roTOBNEHUN  BEHTUNATOPOB,  NpefHasHadYeHHbIX AN  KOMMNeKTaumm  CUCTEM,
pernameHTupyembix  4actoto  VIII «Cuctembl 1 TpybonpoBoabl», a  Takke
BO3dyXxoHarHeTaTenewm kotnos u TypboHarHeTaTtenen nBuratenend BHYTPEHHEro CropaHus
(cm. Takke 2.5.7).

5.3.1.2 Potopsbl BEHTUNATOPOB " BO34yXOHarHeTaTenen COBMECTHO C
coegvHuUTENbHbIMKM MyddTamK, a Takke poTopbl TypboHarHeTaTenen B cbope AOMKHbI ObITb
oTb6anaHcupoBaHbl B COOTBETCTBUMN C 4.1.2.

5.3.1.3 BcacbiBalowme natpybkm = BEHTUNATOPOB,  BO3gyxoHarHeTatenem u
TypboHarHeTatenen [AOMKHbl ObiTb 3alMeHbl OT nonagaHns B HUX  MOCTOPOHHMX
npegMeToB.

5.3.1.4 Cwucrtema cmas3ks NOAWMUMNHMKOB TypboHarHeTaTtenenm AOfMKHA WCKNYaTb
BO3MOXHOCTb MonagaHusa macra B HaaayBOYHbIA BO3AyX.

5.3.2 MpoBepKa NPOYHOCTMU.

Paboune koneca TypbuH n HarHeTatenen OOMKHbI ObITb paccyMTaHbl Tak, YToObI Npu
yacToTe BpalleHus, paBHon 1,3 pacyeTHOW, NpMBEOEHHbIE HaNpPSXXeHusa B ftobomM ceveHun
obinn He 6onee 0,95 npegena TekyyecTM maTepuana getanu.

Paboune koneca TypbuH 1 HarHeTaTenen AomkHbl 6biTb TaKkKe NPOBEpPEHbI HA MPOYHOCTb
nyTeMm WCNbITaHUS B TedeHWe He MeHee 3 MUH MpM YacToTe BpalleHud, paBHon 1,2
pacyeTHOMN.

Takasa npoBepka rofiloBHOro obpasua paboumnx konec TypbuH 1 HarHeTaTenemn aBnaeTcs
o6s3aTenbHON.

CepuiiHble 06pasubl MOryT He noAaBepraTbCsi 3TOW NPOBEpKe B TOM Criyyae, ecnuv
npeayCcMOTPEH KOHTPOSb KaXKaom NOKOBKM paboyero koneca ogHUM U3 04oBbpeHHbIX METOAOB
Hepa3spyLlarLero KOHTPOn4.

[ns rasoTypbuHHbIX HarHeTaTenen MoryT ObiTb JONYLLEHbI U Apyrie 3anackl MPOYHOCTM
no cornacoBaHuio ¢ Pernctpom, ecnu nNpuMMEHSIIOTCA MeTodbl pacyeTa, yduTbiBaloLne
KOHLLEHTpaUUKn HanpskeHMin 1 NNacTUYHOCTb (MeTo KOHEYHbIX 3fIEMEHTOB).

5.3.3 JdononHuTenbHble TpeboBaHMA ANA BEHTUNATOPOB MNOMELUEeHUNn
rpy30BbiX HAacoCOB He(TeHarMBHbIX CyAOB, NMOMELEHUN ANS NepeBO3KU OnacHbIX
rpy3oB U rpy30BbIX NOMELEeHUN, B KOTOPbIX NEePeBO3UTCA aBTOTPAHCMNOPT C TOMNSINBOM
B 6akax.

5.3.3.1 BosaywHbIn 3a30p MeXAy KPbIIaTKOM M KOPMYCOM BEHTUNATOPA AOMKeEH ObiTb
He meHee 0,1 agnameTpa ek Bana KpblfaTkn B panioHe NOALUMMHUKA, HO BO BCEX CrnyYasix
He MeHee 2 MM (npu 3ToM Bonee 13 MM ero MOXHO He fenaTb).

5.3.3.2 [Ons npegoTBpalleHUs nonagaHus B KOPMYyC BEHTUNATOPa MOCTOPOHHMX
npeamMeToB Ha BXOAE M BbIXOAE BEHTUNSALMOHHBLIX KaHaNoB Ha OTKPbITON nanybe OOSKHbI
yCTaHaBNMBaTbCA 3aLUMTHblE CETKM C KBagpaTHbIMK A4erikaMy C pasMepoOM CTOPOHbl He
6onee 13 mm.

5.3.3.3 [Ona npenoTBpawleHUs  HaKOMMEHWa  3reKTpu4ecknx  3apsagoB  BO
BpalLlaloLnXcsa geTanax U Koprnyce OHM OO0SMDKHbl U3roTaBfvMBaTbCA M3 MaTepuarnos, He
BbI3bIBAKOLMX BO3HWKHOBEHME 3apsdoB CTaTU4eckoro anektpuyectea. Kpome Toro,
YCTaHOBKa BEHTUNATOPOB Ha Cy4HE AOMMKHA npedycMmaTpuBaTh UX HA4EXHOE 3a3eMieHne Ha
Kopnyc cygHa B COOTBETCTBMM C TpeboBaHMaMM YacTn XI «AnekTpuyeckoe o6opyaoBaHue».

5.3.3.4 Kpbinatka u kopnyc (B panioHe BO3MOXHOIO COMPUKOCHOBEHUSA C KPbINIaTKoR)
OOJDKHbI M3roTaBnmMBaTbCs U3 MaTepuanos, KOTOPble NMPWM B3aMMOOEWCTBMM He 0OpasyloT
NCKP.

He ob6pasylowmmmn nckp NpusHaloTCcsa criegytolme codeTaHms MaTepmarnoB KpbiiaTok U
KOpMyCoB:

.1 13 HemeTannMyecknx matepuanos, 0bnagarLwmnx aHTUCTaTUYECKMMIN CBOMCTBAMU;
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.2 13 CNNaBoOB Ha HEXene3HoW OCHOBE;

3 N3 HepXaBeloLen ayCTeHUTHOM cTanu;

4 KpblnaTka M3roToBrieHa M3 antoMUHMEBOrO MM MarHMeBOro cnfaea, a Koprnyc u3
4yyryHa unu ctanu (BKroYas Hep)KaBeloLLyto ayCTEHUTHYIO CTanb), eCnv BHYTPU Kopryca B
pavoHe KpblnaTKM YCTaHOBMEHO KOMbLO COOTBETCTBYIOLLEN TOMWMHbI, U3rOTOBIEHHOE U3
CMraBoB Ha HeXenes3Hou OCHOBE;

.5 noboe coveTaHne YyryHHbIX U CTanbHbIX KPbINIATOK MU KOPNyCOB (BKMNoYas Takke,
Koraa KpbliaTka Wnu KOpryc M3roTOBMEHbl U3 HepXXaBewwen ayCTEeHUTHOW cTanu) npwm
YCMOBMU, YTO 3a30p Mexay HuUMK OyaeT cocTaBnATb HE MeHee 13 MMm.

5.3.3.5 [pyrue coyetaHms matepmnanoB KpbinaToK U KOPNyCcOB, HE NPeayCMOTPEHHbIE
B 5.3.3.4, Takke MOryT ObITb AONYLLEHbI, €CNX NPOBEAEHNEM COOTBETCTBYIOLLMX UCTbITAHUI
OyneT nokasaHo, YTO OHM He 00pasyroT UCKP.

5.3.3.6 He pgonyckaeTtcsa npuMmeHeHue criedyroLmx codeTaHnin MaTepranoB KpblnaTok
N KOpNyCOB:

.1 KpblnaTKy U3roToBMeHbl U3 antOMUHUEBbBIX UM MarHMeBbIX CMNaBoB, a Kopryca u3
CMIaBoOB Ha XeJie3HOMN OCHOBE;

.2 KpblaTKM W3roTOBMEHbl M3 CNIaBOB Ha >Kenes3HoW OCHOBe, a Kopnyca Wu3
antoMUHMEBbIX UMW MarHMeBbIX CMNiaBoB;

.3 KpblnaTKu 1 Kopryca U3roToBfeHbl U3 CNaBOB Ha Xerne3HoW OCHOBE Mpu 3asope
Mexay HAMN meHee 13 MMm.
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5.4 CENAPATOPbI LEHTPOBEXHbIE

54.1 O6wme TpeboBaHUA.

5.4.1.1 KoHCTpyKUMa cenapaTopoB AOMKHA UCKIOYaTh YTeYKy HedTenpoayKToB N UX
napoB Npu NobbIX pexnmMax cenapauum.

5.4.1.2 bBapabaHbl cenapaTopoB AOMMKHbl ObiTb AWHAMMYECKM OTOanaHCMpOBaHbI.
[MonoxeHne CbeMHbiX geTtanen JomkHo  ObiTb  3amapkupoBaHo.  KOHCTpyKums
Tapenkogepxarensa n 6apabaHa fomKHa NCKMYaTh BO3MOXHOCTb MX HEMPaBUIbHOM COOPKM.

5.4.1.3 Cuncrembl «poTOp — CTaTop» AOMMKHbl ObiTb paccuyMTaHbl TakK, YTOOblI 30HbI
KPUTUYECKOM YacTOTbl BpalleHWst NpeBbIwany paboyyto 4acToTy BpalLeHUs Kak B MOPOXHEM,
TaK 1 B 3anoSIHEHHOM COCTOSIHUM.

Hanuune 30HbI KPUTUYECKOW 4YacTOTbl BpALLEHMSI HMKE pacyeTHOW MOXeT ObiTb
JONyLEeHo TOSbKO MpW YCrNoBUWM MpeAcTaBNeHus OoKasaTenbCTB ANUTENbHOW HadeXHoW
paboTbl cenapaTopa.

5.4.1.4 KoHCTpyKumMsi ~ MyddT  BKMIOYEHUS  [OOMMKHA  UCKMIYaTb  BO3MOXHOCTb
nckpoobpasoBaHuWs, HEQOMYCTUMOrO Harpeea Ha Bcex pexumax paboTbl cenapaTtopa.

5.4.2 MpoBepKa NPOYHOCTMU.

5.4.2.1 Bpawatowumeca getanu cenapaTtopa OOSMKHbl ObITb Takke NpoBepeHbl Ha
NPOYHOCTb MpPU AENCTBUN B HUX YCUITUIA NMPU YacTOTe BpalLeHUd, NpeBbILaloLLLEn pacHeTHYIO
He MeHee 4em Ha 30 %; NpM 3TOM CyMMapHble HanpsKeHWss B HUX He [OOSDKHbI
npesbiwaTb 0,95 npegena TekydecTn matepmana getanen.

5.4.2.2 TonoBHon obGpasel, cenapaTtopa Ha CTeHOe 3aBOAa-U3roTOBUTENS OOSHKEeH
ObITb NOABEPrHYT OMbITHOM NPOBEPKE Ha MPOYHOCTb BPALLAOLLMXCA YacTen NyTeM UCMbITaHUS
ero npuv YacToTe BpaLleHUs, NpeBblwatoLLern pacHeTHY0 YacToTy He MeHee 4YeM Ha 30 %.

5.4.3 KOHTponbHO-u3MepuTtenbHble NpUoopbLI U 3almTa.
5.4.3.1 [JomkHo O6bITb NpPeaycMOTPEHO YCTPOWCTBO KOHTPONsi 3a MpOLECCOM
cenapauun.

5.4.3.2 PekomeHaoyeTca cenapaTopbl CHaGxaTb YCTPOWCTBOM, aBTOMAaTUYECKM
OTKIOYaLLMM MPUBOA M OCTaHaBMMBAIOLWMM cenapaTop nNpyM BO3HUKHOBEHUM HEQOMYCTUMOWN
Bnbpaumm arperara.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

6 NANYBHbIE MEXAHU3MbI

6.1 OBLWME NONOXKEHUA

6.1.1 TOpMO3HblE HaKMagkn U MX KPEMnmeHUs OOSMKHbl OblTb CTOMKMMW K MOPCKOW
BoAe W HedTenpogyktamM. TOPMO3Hble Haknagku [AOMKHbl 6biTb TEPMOCTOMKMMWU [0
Temnepartypbl 250 °C.

Jonyctnmas TepMOCTOMKOCTb COEANHEHUA MeXOy TOPMO3HOW HaKragkon U OnoOpHbIM
Kapkacom [ormkHa ObITb Bbllle Harpeea B COEANHEHUN Ha BCEX BO3MOXHbIX pexnmax paboTbl
MexaHu3ma.

6.1.2 MexaHn3Mbl, UMEKLLNE MEXaHWYECKUA M PYYHOM NPUBOAbI, AOSMKHbI ObITh
obopyaoBaHbl  GNOKMPYKOLWMM  YCTPOMCTBOM,  MCKMAKOYalOWMM  BO3MOXHOCTb WX
OL4HOBPEMEHHOM paboThbl.

6.1.3 YcTtponctBa ynpaeneHns nanybHbIMKM  MexaHM3Mamu  OOJDKHbl - ObITb
BbINOSIHEHbI Taknm obpa3omM, 4ToObl BbiOMpaHME MPOU3BOAMMOCH BpaLLEeHMEM MaxoBuKa
BMpPaBO WNW OBWMXEHMEM pbldara K cebe, a Cnyck — BpalleHMEeM MaxOBWKa BIIEBO WU
ABWXeHneM pblyara oT cebsa. CTonopeHne TOPMO30B OOSPKHO MPOM3BOAUTLCS BpalleHueM
MaxOBUWKOB BMNpaBo, a pacTopMaXXvBaHne — BpalleHeM BI1EBO.

6.1.4 YcTponctBa ynpaBreHusl, a Takke KOHTPOSbHO-U3MepUTEnbHble NPUGOpPBLI
OOJDKHBbI ObITb pacnonoXxeHbl Tak, YToObl obecrneunBanock HabngeHMe 3a HUMKU C MecTa
ynpaBneHus.

6.1.5 MexaHn3Mbl, UMetoLmMe rmapaBnMyeckuii NpMBog U ynpaesrneHue, OOMKHbI
OOMNONTHUTENBHO OTBeYaTb TpeboBaHnAM pasg. 7.

6.1.6 BbapabaHbl nebenok, TpocoBas HaBUBKA KOTOPbIX SIBIISIETCSI MHOTOCITOMHON, a

TPOCbl MOryT GbiTb NOABEPrHYTbl HArpy3ke B HECKONbKUX CMOSAX, OOIMKHbI UMeTb pebopabl,
BbICTynarLue He MeHee YeM Ha 2,5 anameTpa Tpoca Hag BEPXHUM CIOEM HaBUBKM.

6.1.7 Jlebenkun 1 BbIOLKM rPy30BbIX CTPEST, MEXaHN3MbI NOAbLEMA Ipy3a, U3BMEHEHMS
BblfieTa CTpenbl, NOBOPOTa N NepeaBuKeHNs1 KPaHOB M MOABEMHUKOB U Npoyme nanybHble
MeXaH13Mbl B Cny4Yae yCTaHOBKM BO B3pbIBOONACHbLIX 30Hax 0, 1 1 2, eCnun oHM NCNonNb3yloTcs
BO BpeMs onepauuin no INUKBMOAUMM pasnMBOB HedTW, OOMKHbI ObiTb W3rOTOBMEHbI BO
B3pPbIBO3ALUULLEHHOM WCMOJSTHEHMM W MMETb CBUOETENLCTBA O B3PbIBO3ALMLLEHHOCTMH,
BblAaHHbIE KOMMETEHTHOW opraHusaumen (onpegeneHne B3pbIBOONACHbIX 30H — cMm. 19.2
yacTtn XI «3nekTpnyeckoe obopyaoBaHuney).
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6.2 PYJIEBbBIE NPUBObI

6.2.1 O6wme TpeboBaHUA.

6.2.1.1 [naBHbIN W BcnomoratenbHbli pynesble npusoabl (cMm. 1.2.9 vactn I
«YcTponctBa, obopygoBaHMe U cHabxeHue») [OMKHbl ObiTb Tak YCTPOEHbl, 4YTOObI
oTAerbHble NOBPEXAEeHNA OAHOro U3 HUX He BbIBOAUIM U3 CTPOS APYrov NPUBOA.

6.2.1.2 [naBHbIN pyneesorM nNpuBO4 C ABYMA WM HECKONbKAMM OLMHAKOBbLIMW
cunoBblMu arperatamu (cm. 2.9.4 vactu lll «YcTponctea, obopyaoBaHue n CHabxeHune»)
AOoMmKeH OblTb YCTPOeH Tak, 4YTobbl OTAeNbHbIE NOBpeXaeHus B ero Tpybonposoge vnu B
nobor OAHOM M3 ero CUNOBbIX YCTAHOBOK HE BbIBOOMIIM U3 CTPOSi OCTaBLUYOCH 4acTb
pyreBoro npusoaa.

PyneBble ycTponcTBa C rugpaBfiMyeckuMyM cuctemMamu Ha HedTeHanmBHbIX cyaax,
HedbTeHanuBHbIX cygax (=60 °C), XuMOBO3ax Unmn ra3oBo3ax Banoson BMectnmocTtbio 10000
n 6onee pomkHbl obopyooBaTbCs cpeacTBaMuM 3BYKOBOM U CBETOBOW CUrHanmu3auum no
oBHapyXeHuto yTeukn paboyden XuakocTu B Niobor YacTn ruapaBnnyeckon CUCTEMBI, a Takke
YyCTPOMCTBaM1, aBTOMaTUYECKN OTKITHOYAOLWMMM NOBPEXOEHHBIN Yy4aCcTOK CUCTEMbI OT BCErO
YCTPOWCTBA, YTOObl NepepbiB B yNpaBrieHnn CyaHOM He npeBbiwan 45 ¢ ¢ MOMeHTa Bbixo4a
13 CTPOSi NOBPEXAEHHOrO yqacTka rmapasinyeckon CUCTEMBI.

6.2.1.3 KoHcTpyKums pyneBbix NPMBOAOB A0IMKHA obecneunBaTb Nepexod Npu asapum
C rMaBHOro pyneBoro NpMBoAda Ha BCcnomoraTerbHbI 3a BpeMs He 6ornee 2 MUH.

6.2.1.4 PyneBble npuBoabl A0MKHbI obecneynBaTb HeENpepbIBHYIO paboTy pyneBoro
YCTPOWCTBA B Hanbonee TAXKenbIX YCroBUSIX KCNnyaTauum.

KoHCTpyKUuMsi pyneBoro npmBoAa OOSPKHA WUCKMoYaTb BO3MOXHOCTb €ro NnoBpeXaeHus
npu paboTe cyaHa Ha MakcumaribHOW CKOPOCTU 3a4Hero XoAaa.

6.2.1.5 B kayecTBe pacyeTHOro KpyTsawero MomeHTa Mpacw PYNeBOro npueoda
NPYHUMAaETCs KPYTAWMN MOMEHT, COOTBETCTBYIOLLUMIA YrNy Nepeknagku pyns (NOBOPOTHOW
Hacagku) 35° ans rmaBHoro 1 15° ana BcnomoraTenbHOro NprMeoga npu ero paboTe B pexume
HOMMWHamMbHbLIX MapamMeTpoB (HOMMWHANbHOE AdaBreHWe B MNOSIOCTSX MAPaBANYECKUX U
ANEKTPOrnapaBnMyeckux MNpuBOAOB, HOMMHAmNbHbIE CUMa ToOKa W HanpsbkeHue B
anekTpoABuratene anekTpuyeckoro npueoga M T.n.). [Mpy 9TOM KPyTAWMNA MOMEHT,
COOTBETCTBYOLWMIA yriy nepeknagku 0°, gormkeH 6biTb He MeHee 0,82 Mpacy.

6.2.1.6 TpeboBaHus NO KOMMMEKTALMM CyAHaA pyneBbIMM NPUBOAAMU U3MOXKEHbI B 2.9
yactu lll «YcTponcTtea, 06opyaoBaHne 1 CHabxXeHne».

6.2.1.7 B cucrtemax rmaponpueoga pyneBoro yCTponcTea OOmKHa
npegycMatpuBatbCa  CTauMoOHapHas uucTepHa AN XpaHeHus paboyen  XuakocTu
BMECTUMOCTbIO, JOCTAaTOYHOWN ANS 3anofiIHEHMS HE MEeHee O4HOWN CUNOBOW CUCTEMBI, BKIOYas
YPaBHUTENbBHYO LUCTEPHY. OTa CTaluMOHapHas LUMCTepHa AOSMKHA MMETb yKasaTerb YPOBHS
XWOKOCTU N COeOUHATLCA TpybonpoBogaMu C rmaponpuBogoM Takum obpasom, 4Tobbl ero
rmgpaBnvyeckne CUCTEMbl MOMU  3anoNHATLCA  HENOCPeACTBEHHO W3 PyMMEnbHOro
oTaeneHus.

Kaxpgaa ypaBHUTENnbHas uUMCTepHa [OrmkHa obopyaoBaTbCs CcuUrHanusauuen o
MWHMMAasbHOM YPOBHE XXMUAKOCTW.

6.2.1.8 Kaxpgoe HedTeHanuBHOe CyAHO, HedpTeHanneBHoe cyaHo (260 °C), xMumMoBO3
unu rasoBo3 Banoson BmecTumocTbio 10000 n Gonee [OMKHBbI OTBEYaTb CReAyHLWMM
TpeboBaHuaM (cM. Takke 6.2.1.9):

.1 rnaBHbIn pynesBon npuBog AOMKeH OblTb Takum, 4TOoObl B Crnyvae mnoTepwu
ynpaBnsemMocTn u3-3a egUHNYHOro NOBPEXAEHMS B NIIOOON YacT OAHOM U3 CUITOBbIX CUCTEM
rMaBHOroO pPyneBoro NpvMBo4a, UCKMYas pymnenb, CEKTOP U ApYyrve afeMeHTbl, cnyxalune
AN TOW Xe uenn, a Takke UCKIYas 3aknmHMBaHne UCMOoNHUTENBHOro NpMBoAa nepeknagku
pyns, ynpaBnsemocTb BOCCTaHaBnmBanach B Te4eHne He 6onee 45 ¢ nocne Bbixoaa n3 cTpos
OLHOWN U3 CUNOBLIX CUCTEM;
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.2 TrNaBHbIA pyneBow NpUBOA AOSMKEH COCTOATh:

.2.1 1”3 OBYX HE3aBUCMMbIX W OTAESIbHbIX CUMOBbLIX CUCTEM, Kaxdasd U3 KOTOPLIX B
cocTosiHuM obecneunTb BbiNOnHeHWe TpebosanHunm 2.9.2 yvactm |l «YcTpowncTea,
obopyaoBaHue 1 cHabxeHne», nnm

.2.2 NO KparvHen mepe M3 OBYX OOMHAKOBbLIX CUMOBbBIX CUCTEM, KOTOpble, OENCTBYS
OOQHOBPEMEHHO, Mpu HOpMmanbHOW paboTe B COCTOSHUM oObecneynTb BbINOMHEHME
TpeboBaHumn 2.9.2 yactu lll «YcTponctea, obopyaoBaHne n cHabxeHme».

B atom cny4ae gomkHa ObITb NpegycMoTpeHa B3auMOCBA3b MMAPaBINYECKUX CUCTEM,
BO3MOXXHOCTb OBHapY>XeHMs yTeUkn pabodei XXMAKOCTUN U3 NoBOor CUITOBON CUCTEMBI, @ TaKKE
aBTOMaTMyecKasl M3onsauMsa NOBPEXOEHHOW CUCTEMbI C TeM, 4Tobbl Apyras cuctema wunm
CUCTEMbl HAaXo4MnMCcb B paboyem COCTOSAHUM;

.3 pynesble NpMBOAbI HE TMAPaBANYECKOro TUMNa OO0SMPKHbI OTBeYaTb pPaBHOLUEHHbLIM
TpeboBaHusM.

6.2.1.9 [napaenuyeckue pyneBble NPMBOAbI AOMKHbI OTBEYaTb TpeboBaHuaM pa3g. 7
«MpuBoabl rmgpaenuyeckue» n yacten lll «Ycrtpowncrtea, obopynoBaHue n cHabxeHue» n Xl
«3AnekTpuyeckoe obopygoBaHme».

6.2.1.10 TpyObl ons rmapaBnMyecKnx CUCTEM PyreBbiX NPUBOAOB OOSMKHbI OTBEYaTb
TpeboBaHuam vactu VIl «Cuctembl n TpybonpoBoabl», NpeabsaBnseMbiM K Tpybonposogam
knacca |. TpeboBaHus K rMBKUM COeaUHEHUAM, MPUMEHSEMbIM B 3TUX CUCTEMAX, U3MOXEHbI
B 2.5 yactu VIII «Cuctemnl n TpybonpoBoabi».

6.2.1.11 [nsa HedTeHanuBHbIX CyA0B, HedbTeHannBHbIX cyaos (260 °C), XMMOBO30B Unu
rasoBo3oB Barniosonl BmecTumocTbio 10000 u 6bonee, Ho aeasentom mMeHee 100000 T, no
YCMOTpeHMo Pernctpa MoryT gonyckaTtbCHa peLleHnst UHble, Yem nNpuBeaeHHble B 6.2.1.8, He
Tpebyowmne NpMMEHEHUSA K MCMONHUTENbHOMY MPUBOAY WNW MpMBOAY NEPEKnagku pyns
KpUTEpUA eOUMHUYHOro OTKasa, ecrnv OOCTUTHYT paBHOLIEHHbIN ypoBeHb 6Ge3onacHocTu, a
TaKke rnpu cnegyoLwmx yCnoBuax:

.1 ecnu nocne noTepu ynpaBngemMocTV B pesyfnbTaTte eavHUYHOIro MOBPEXAEHUS B
nobor yactn cuctembl TpybonpoBoaa nnn B O4HOM M3 CUNOBLIX arperaTtos, YNpaBnsieMoCcTb
BOCCTaHaBrnmBaeTcs B TeyeHue 45 c;

.2 ecnu pyrneBoM nNpuWBOL BKMAOYAET Wb OAWH MWCMNOSIHUTENbHBIN  MPUBOL
nepeknagku pyns. B atom cnyyae ocoboe BHUMaHuE yOenseTcs aHanmsy HanpskeHun B
KOHCTPYKLMMK, BKMOYas, rge NpUMMEHMMO, aHanua yCTaroCTHbIX HaMpskeHUd U MexXaHUKu
paspyLleHuin; npu 3Tom ocoboe BHUMaHWE LOMKHO YAENATbCA Takke MpPUMEHSEMbIM
mMartepuanam, ycTaHOBKE YMNMNOTHEHWW, MPOBEOEHMIO UCMbITAHWA U MNPOBEPOK, a Takke
obecnevyeHnto HagexXHOro TeXHNYECKoro obCnyXnBaHus.

6.2.1.12 KOMMNOHEHTbl rMOpaBfIMMECKON CUCTEMbI B  CUIIOBOM  CUCTEME UMK
rMapaBnMyeckon CcepBoCUCTEME, YMPaBMSOWEN CUNOBOWM CUCTEMOM pPYreBOro npueona
(Hanpumep, coneHougHble KnamnaHbl, MarHMTHbIE KnanaHbl) AOMMKHbI pacCMaTpmMBaTbCA Kak
YacTb CUCTEMbI YNpaBfeHus pyneBbiM NPMBOAOM W OOIMKHbI ObiTb Ay6nupoBaHbl U
N30SIMPOBaHbI.

KOMMOHEHTbI rMapaBnnMYeckon CUCTEMbI B CUCTEME YNpaBfeHUs pPyneBbiM MNPUBOAOM,
ABNAOWMECS YacTblo CUMOBOrO arperara, MOryT cuutatbCa Ay6nmpoBaHHbIMK 1
N30NMpPOBaHHbIMK, ecnn umeeTca ABa unu 6onee cunoBbIX arperaTtoB U TpybonpoBoabl K
KaxgoMmy arperaTy MOryT OblTb N30/IMPOBAaHbI.

6.2.1.13 PyneBble npuBoAbl NACCAXUPCKUX CyLOB, UMEKLMX OfMHY, ONpenerieHHYo
cornacHo 1.2.1 Npaeun o rpy3oBon Mmapke Mopckunx cyaos, 120 m n 6onee nnm nmerLwmx Tpu
n 6onee rnaBHble BEPTUKAIbHbIE 30HbI, AOSMKHbI 0TBeYaTb TpeboBaHmam 2.2.6.7.2 n 2.2.6.8
Yyactn VI «[poTrBonoxapHasa 3awuTa.

6.2.2 MowHocTb npuBoAa.

6.2.2.1 MowHOCTb rMaBHbIX PYNeBbIX MPMBOAOB AO/MKHA obecneymBaTb nepeknaaky
pyns (noBopoTHOM Hacaaku) ¢ 35° ogHoro 6opTa Ha 30° gpyroro 6opTa 3a Bpems He 6onee 28
C Npy OencTBuM pacyeTHOro MOMeHTa pyneBoro npveoda Ha pynb MpyM MakCUMarbHbIX
3KcnryaTaunmoHHOW ocaZike U CKOPOCTWN NepedHero xoaa cyaHa.
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6.2.2.2 MowHoCTb BCNOMOraTenbHbIX pPyneBbIX NMPUBOAOB AOMmkHa obecnedvnBaTb
nepeknagky pyns (moBopoTHoW Hacagku) ¢ 15° ogHoro Ha 15° gpyroro 6oprta 3a Bpems He
6onee 60 ¢ npu ycnoBusax, oroBopeHHbIx B 2.9.3 vactu Il «YcTtponcTtea, obopyaoBaHue u
cHabxeHue».

6.2.2.3 [Buratenu pynesblx NPUBOAOB OOSMKHbI JOMNYCKaTb Neperpysky no MOMEHTY He
MeHee 1,5 MOMeHTa, COOTBETCTBYHOLLErO pacyeTHOMY, B Te4EHNE OOHON MUHYTHI.

OneKkTpuyeckue OBuratenu pynesBblX NPUBOOOB LOMKHbI OTBeYaTb TpeboBaHuam 5.5
yacTtun Xl «dnekTpnyeckoe o6opyaoBaHMEY.

6.2.3 Py4Hble pyneBbie NpuBoAbl.
6.2.3.1 [naBHbI® py4yHOM pyneBonM nNpuBOA AOMKEH ObiTb CaMOTOPMO3SLLENCS
KOHCTPYKLMMU.

BcnomoratenbHbli  py4yHOW pyrieBOM MpMBOL AO/MKEH OblTb CamMOTOPMO3SLLENCS
KOHCTPYKLUMM WM UMETb CTOMOpPHOE YCTPOWCTBO Mpu ycnoBuu, 4Yto Oyaet obecneyeHo
HagexHoe ynpasneHne Nm ¢ NocTa ynpasneHuns.

6.2.3.2 [naBHbI py4yHON pyneBoOn NpuBo4 AomKeH obecneunBaTtb TpeboBaHue 6.2.2.1
npu paboTe OOHOroO YenoBeKka C YCUITMEM Ha PyKosATKax wWTypBana He Gornee 120 H npwm
konuyectBe o60poTOB WTypBana He 6onee 9/R 3a ogHy NOnHyk nepeknagky pyns ¢ 6opta
Ha 6opT, rae R — nneyo (pagnyc) pykosiTKu LITYpBana 40 CEPEANHDbI €€ ANUHbI, M.

6.2.3.3 BcrnomoratenbHbii  py4yHOM pyneBOoM NpuBOA OOIMKEH obecneyMBaTb
TpeboBaHve 6.2.2.2 npu paboTe He Gonee 4YeTbipex YEnoBeK C YCUIMEM Ha PyKOsITKax
wrypsana He 6onee 160 H Ha kaxagoro paboTatoLero.

6.2.4 3awmTa oT neperpys3ku u o6paTHOro BpalleHus.

6.2.4.1 [naBHbIK N BCNoMoraTenbHbI pyreBble NPUBOAbI OOMKHbI UMETb 3aluTy
OT Neperpy3kn aetanerd u ys3nos npuBoda NpwW BO3HWKHOBEHMM Ha Oannepe MOMEHTa,
paBHoro 1,5 CoOTBETCTBYIOLLErO PacyYETHOro KpyTALWEro MOMeHTa pynesoro npueoga. [Ans
rMapaBnMyecknx pyrneBbiIX MPMBOAOB B KayecTBe 3allMTHOrO YCTPOMCTBA OT Neperpysku
JOnyckaeTca UCMNoNb3oBaTb MNpedoXpaHuTenbHble  KrnamaHbl, OTperynupoBaHHble Ha
AaBneHue, obecneynBatoLlee BbINOSHEHNE BbllLeyKka3aHHOro TpeboBaHus, Ho He Gonee 1,25
COOTBETCTBYIOLLEr0 MakCcumarnbHOro paboyero AaBneHus B MOMOCTSX FMApPaBriMYeCcKOro
pyneBoro npmeoaa.

KoHCTpyKuMs  npefoxpaHuTenbHOro  YyCTpOMCTBA  AOfPKHA  npegycmaTpuBaTth
BO3MOXHOCTb €ro nrioMémpoBaHus.

MwuHManbHaa nponyckHas CNOCOBGHOCTb NpPefOXpPaHUTENbHbIX KranaHoB AOMKHa
Ha 10 % npeBbIlWaTb CyMMapHYK MNoAayy HacoCoB; NPW 3TOM He OOIMKHO MMETb MeCTO
yBenuyeHve gaBrneHuns B NOSIOCTAX rMApaBIn4eCcKkoro pyrneBoro NpuBoAa CBEpX AaBNeEHUs, Ha
KOTOpOe OTperynMpoBaHbl NpeaoXpaHUTENbHbIE KNnanaHbl.

6.2.4.2 [ns rnaBHOro py4Horo nNpmBo4a BMECTO 3alUuTbl OT Neperpysku, Tpebyemon
B 6.2.4.1, [OCTAaTOMHO UMETbL B COCTaBe npusoaa bydepHble NPYXMHbI.

[na BcnomoraTenbHOro pPyyHOro nNpuBOAA BbIMOMHEHUE 3alMTbl OT NEperpy3kn He
obs3aTenksHo.

6.2.4.3 Hacocbl rugpaBnuMyeckux pyneBbiX MalWH OOMKHbl MMETb 3alUTHblEe
YCTPOWCTBa NPOTMB BpaLLEHUSA OTKIKYEHHOro Hacoca B 06paTHOM HamnpaBfiEHUU UMK Xe
aBToMaTmMyeckn cpabaTtbiBalowee YCTPOMCTBO, 3anuparowee MNOTOK XWAOKOCTM 4epes
OTKITHOYEHHBIN HacocC.

6.2.5 Topmo3HOe yCTPOUCTRBO.

6.2.5.1 PyneBoe yCTpPOMCTBO AOIMKHO ObiTb 0BOPYAOBAaHO TOPMO3OM WIM WHBIM
npucnocobneHnem, obecneunsaromnm yaepxaHme pynsa (NOBOPOTHOM HAcadkM) Ha MecTe B
noboM NOMOXEHUM NPU OENCTBUM CO CTOPOHbI pyns (MOBOPOTHOW Hacagku) pacdeTHOro
KpyTSLWEero MOMEHTa rMnaBHOrO pyrieBoro npueoga 6e3 yveta koadpduumeHTa NonesHoro
AeNcTBMA noawmnnHnkos 6annepa.

6.2.5.2 [pn rmgpaBnnyecknx pyneBbiX NpMBoOAax, Yy KOTOPbIX MOPLUHU UMM fionactu
MOrYyT CTOMOPUTBLCS MEePEKPbITUEM KnanaHOB MacronpoBOAOB, CheuManbHOro TOPMO3HOro
YCTPOMCTBA MOXET He npeaycmMaTpmuBaTbCS.
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6.2.6 KoHe4Hble BbIKnOYaTenu.

Kaxgbln pyneBon NpuBOL, OEWUCTBYIOLWMW OT UCTOYHUKA 3SHEPrun, OOSMKEH WMETb
YCTPOMCTBO, Npekpallarollee ero AencTBUe npexae, Yem pyrnb (MOBOpOTHad Hacagka)
Jonget 4o ynopa B orpaHMyuTesib NoBopoTa pyns (MOBOPOTHOW HaAcaaKM).

6.2.7 YkasaTenu nonoxeHusi pyns (MOBOPOTHOW Hacagku).

Ha cekTope pyneBoro npneoga, Ha napannensax rmgpasnnyeckon pysieBon MallnHbl Um
Ha [eTanu, XeCcTKo CBA3aHHOM C OannepoMm, OomkHa ObiTb LWKana nonoXeHus pyns
(MOBOPOTHOWM HacagKM) ¢ LeHon aeneHus He Gonee 1°.

6.2.8 MpoBepKa NPOYHOCTMU.

6.2.8.1 [etanu rnmaBHOro nm BCNoMoraTenbHOro pynesBbiXx NPUBOAOB, HaxoasLWMecs B
NMOTOKE CUIOBbLIX JIMHUWA, OOSMKHbI OblTb MPOBEPEHbI HA MPOYHOCTb NPU OENCTBUM Ha HUX
yCUnnin, COOTBETCTBYIOLUUX pPacHeTHOMY KpyTsAwleMy MOMEHTY npusBoda, a Ansd
TpyOONpoBOAOB W  OPYrMX SfEMEHTOB MNpMBOLA, MNOABEPratolMXCA  BHYTPEHHEMY
rmapaBrMyeckoMy OaBEHUI0, — paCYETHOMY [aBIEHMIO.

PacuyeTHoe faBneHve onsa onpegeneHns paamepos TPy6onpoBOA4OB M APYrX NIEMEHTOB
pyneBoro npmMesoaa, NoABepraoLwmnxcs BHYTPEHHEMY AaBMEHUI0, AOMKHO BbITb He MeHee 1,25
MakcumarnbHoro paboyero gaerneHus; Npu 3ToMm, No YyCMOTpeHuto Permuctpa, npu pacyetax
OOIDKEH NPUMEHATLCA KPUTEPUW YCTanocTW, Y4YuMTbiBalOWWW MNynbcupylowee OaBneHue,
BO3HUKalOLLee U3-3a JUHAMUYECKMX Harpys3ok.

Bo Bcex ykasaHHbIX Bbllle cryyasax NpUBEAEHHbIe HanpsbkeHus B AeTansiX He OOSKHbI
npesbiwaTb 0,4 Npegena TekydecTn Ana cTanbHbix getanen n 0,18 npegena NnpovyHOCTH Ans
Jetanen U3 YyyryHa c waposuaHbiM rpadomuTom.

6.2.8.2 HanpspkeHusi B geTansix, oowmx gnsi rmaBHOro U BCMIOMOraTenbHOro pyneBbiX
npuBoAoB (PyMnenb, CEKTOP, PeAyKTop U T.4.), He A0mKHbI npesbiwaTb 80 % HanpspkeHun,
JornycKaeMmblx corfiacHo 6.2.8.1.

6.2.8.3 [etanu pyJSieBbIX npvBOLOB, He 3allULLEeHHble OT Neperpysku
npegoxpaHnTenbHbIMA  YCTPOUCTBaAMM, MPEAYCMOTPEHHbIMU  6.2.4, [OOMKHbl  UMETb
NMPOYHOCTb, COOTBETCTBYHOLLYO NPOYHOCTU BGannepa.

6.2.9 CoeanHeHusA ¢ 6annepom.

6.2.9.1 CoeauHeHua pyneBorM MalUMHbI WM nepejadn ¢ getanamu, MPOYHO
CBsI3aHHbIMM C BannepoMm, AOMKHbI UCKIYaTb BO3MOXHOCTb MOSIOMKU PyneBoro npmeoga
npv oceBoM nepemeLLeHun 6annepa.

6.2.9.2 CoeguHeHne CTynuubl pymMnens wnuM cektopa ¢ ©GannepoMm [OSMKHO
paccunTbiBaTbCA Ha nepedavy He MeHee 4YeM ABYKPaTHOro pacyeTHoOro MomeHTa Mpac,
ykasaHHoro B 6.2.1.5. BbicoTa cTynuy cBOGOAHO PaCNONOXEHHbIX CEKTOPOB U
BCMoMOraTenbHbIX pyMnenen gomkHa 6uitb He meHee 0,8 guameTpa ronosbl 6annepa. Ons
HepasbeMHbIX CTynuu, MpuM NPeccoBbiXx OECLINOHOYHbIX Mocagkax ux Ha 6Gannep,
KoathpnuMeHT TpeHus aomkeH NnpuHumMmaTbcs He 6onee 0,13.

6.2.9.3 PasbeMHble CTynuubl OOMKHbI KPEMNTLCS C KaXAOW CTOPOHbI HE MEHee 4eMm
OByMs GonTtamMn 1 MMeTb ABe LUNOHKWU. LLUINoHKK formkHbl pacnonaratbea nog yrnom 90° k
NSIOCKOCTU pasbema.

6.2.9.4 [ononHuTenbHble TpeboBaHNSA K MEXaHM3MaM NMOBOPOTA UM N3MEHEHUS yrha
ynopa CAYC — cMm. pa3sg. 7 yactu VIl «MexaHnyeckne yCTaHOBKUY.
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6.3 AKOPHbIE MEXAHU3MbI

6.3.1 O6wme TpeboBaHUA.

6.3.1.1 [lpoekTMpoBaHMe, W3rOTOBMIEHME W WUCMbITaHWE Opawnunen OOMmKHbI
BbIMOMHATLCSA B COOTBETCTBUM C MPUEMIIEMbIMU CTaHAapTamu, NpaBuriamMu M HOpMaMMu.
YT106bI cHMTaTLCA NpMEeMIIeMbIMU, Takne CTaHAapTbl, Npasua u HOPMbl AOSMKHbI CoAepXaTb
KpuUTepun Ansa Harpysok, paboymnx xapakTtepucTmK 1 UCMbITaHWUNA.

Crnepywowime  OOKYMEHThbl,  cofepXawme  vHOPMAUUID O  KOHCTPYKTUBHbIX
XapakTepucTukax, cTaHgapTe COOTBETCTBUSA, pesynbTaTtax TexXHUYEecKoro aHanusa u
0COBEHHOCTAX KOHCTPYKUMM (N0 Mepe HeobXxoaumMoCTH), AOSMKHbI ObiTb MpeacTaBneHbl Ha
paccMmoTpeHune (cM.1.2.3.2 HacTosILwen 4acTu):

KOHCTPYKTUBHbIE XapaKTEPUCTUKM Opawnuns, CBeAEHUS O SIKOpe M SKOPHOW Lenu,
rnybuHa AKOpHOW CTOSHKM, KpuTepun adEKTUBHOCTIN, CTaHAApPT COOTBETCTBUS;

cxema ycTponcTtea Opawnuns ¢ ykasaHMeM BCEX KOMMOHEHTOB SKOPHOW (LUBapTOBHON)
CUCTEMbI, TakKMX Kak NpUBOAHOW ABWUraTenb, BasionpoBof, UenHasa 3Be3foudka, skopsa u
SAKOPHbIE Lenu, LBapToBHbIE Nebeakn, TPOChl N TPOCOYKNaAuMKN, €Cnn OHM BXOOAT B COCTaB
MexaHu3ama Gpalununs, TopMo3a, opraHbl ynpaBneHus u T.m;

pa3mMepbl, MaTepuanbl, CBEAEHUs O CBapHbIX COEAUHEHUAX ANS BCeX nepenaroLimnx
KPYTSLWUA MOMEHT (Banbl, LWECTEPHN, MydTbl, COeAMHUTENbHbIE BONTHI U T. N.) U HECYLLMX
Harpysky (nogLwunHUKM Bana, uenHas 3Be3aodka, Wkuebl, 6apabaHbl, PyHAAMEHTHbIE pambl
N T. N.) KOMNOHEHTOB Gpalwnunsa u nebegkn, B TOM Yncne o TOpMo3ax, LLenHoM ctonope (npwm
Hannyun) u PyHOaMeHTe;

cBeAeHUs O rmapaBnnyeckon cucteme, B TOM Yucrne:

cxema TpybonpoBOAOB M pacyeTHOE AaBfieHNe B CUCTEME;

pacnonoXeHne 1 ycTaBku npegoxpaHuTenbHbIX KranaHos;

cneundukaumm maTepuanos Tpyo n obopynoBaHus;

NpYMeHMbIEe TUMNOBbIE COeANHEHUS TPYO;

TEXHUYECKNE AaHHble O rMapaBnn4ecknx aBuraTensx.

anekTpudeckad OOHOSMIMHENMHAs CxemMa C yKasaHWeM XapakTepuUCTUK kabenen,
KOHTponnepa AsuraTens, HOMUHANbHOIO 3Ha4YeHNs TOKa UK YCTaBKN 3aLUUTHBIX YCTPONCTB
(no npymeHumocTw);

onucaHne yCTPOWCTB M NPUBOPOB YNpaBnieHns U KOHTPONS;

pe3ynbTaTbl TEXHWUYECKOrO aHanu3a nepejarwolmx KpyTAWUA MOMEHT W HEeCyLUmMX
Harpy3kKy KOMMOHEHTOB, NoATBeEpXAalowmne WX COOTBETCTBME MPU3HAHHLIM CTaHAapTam,
npasuvnam unu Hopmam. PesynbTaTbl TEXHUYECKOrO aHanusa 3ybuaTbiXx nepefad OOSTKHbI
COOTBETCTBOBATb NPU3HAHHBIM CTaHAApTaM;

OOKYMEHTbl WM cBefeHnss o6 anekTpogBuratensx Opawnuns M COOTBETCTBYHOLLNX
nepegaTodHbiX MeXaHn3Max HOMUHaNbHOM MOLWHOCTLIO 100 KBT 1 BbILWE;

pacyeTbl, noATBepXgawwue, 4YTO NPUBOAHOM ABuratens Opawnung cnocobeH
obecneuntb CKOPOCTb nogbema, Heobxooumoe HenpepbiBHOE TAroBOe Yycunue wu
neperpy3oyHyr0 CnocoBHOCTb, MNPedoCTaBMATCH, €CMW UCMbITAHUA Harpyskom W Ha
onpegeneHne neperpy3odHon cnocobHocTn Bpawnunsa B cbope Ha 3aBoAe He NPOBOAMMNCH
(cm. 5.10.3.7 yactu IV «TexHnyeckoe HabnogeHne 3a nsrotosrneHvem nagenuny» lNpasun
TEeXHMYECKOro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBNEHMEM MaTepPMarnoB 1 U3genun
ANS CynoB);

MHopMauMss O Mnopsagke aKcnnyaTauunm u TeXHUYecKoro obcnyxusaHus Opawnuns
npMBOAMTCA B PYKOBOACTBE MO 3KCNyaTauum cygHa.

6.3.2 MaTtepuanbl n nsrotoBneHue

6.3.2.1 Marepuansl

MaTtepuanbl, Mcnonb3yemble Onsi U3rOTOBMEHUS Mepefarolimx KPyTAWMN MOMEHT U
HecCyLMX Harpysky KOMMOHEHTOB Opalununen, AOMmMKHbI cooTBeTcTBOBaTh 4actu Xl
«MaTepuanbl» UNM HauuoHanbHbIM WM MEXAYHAapPOAHbIM CTaHgapTaM Ha maTtepuvarnsbl.
Mpeonaraemble MaTtepuanbl OOMKHbI ObITb YKa3aHbl Ha KOHCTPYKTOPCKMX 4epTexax u
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0006peHbl 4NA NPUMEHEHUA B KOHKPETHOW KOHCTPyKUuW. Bce maTtepuanbl OOMKHbI UMETb
cepTuuKaT U3rOTOBUTENS W MMEeTb MpOCMeXuBaemMyd CBA3b [0 cepTudukaToB
N3roToBUTENS.

6.3.2.2 CpapHble coeanHeHns

CBapHble coeauHeHUs OOIMKHbl ObITb YyKadaHbl Ha KOHCTPYKTOPCKUX 4YepTexax W
ogobpeHbl B pamMkax OZoOOpeHuMs KOHCTPyKumm Opawnunsi. TexHorormyeckue npouecchl
CBapKM 1 CBapLLMKM JOIMKHbI ObITb 0400peHbI B COOTBETCTBUM C TpeboBaHnsiMu pasg. 2, 51 6
yactn XIV «Ceapka». CBapoyHble MaTepuanbl OMKHbl OblTb 0gobpeHbl Permctpom B
COOTBETCTBMM C pa3g. 4 yactu XIV «Ceapka». O6bemM HepaspyLLaoLLEro KOHTPOS CBapHbIX
LWBOB W nocriecBapo4yHon TepmoobpaboTkun (ecnu TakoBas nNpeaycMoTpeHa) O0SMKHbI ObiTb
yKasaHbl U npeAcTaBneHbl Ans pacCMOTPeHUs!.

6.3.3 KoHcTpyKuus

BHe 3aBucumocTn oT TpeboBaHuin BbIOpaHHOro cTaHgapTa COOTBETCTBUA HeobXxoammo
COOTBETCTBME creaylwmm TpeboBaHuaM. BMecTo npoBedeHns TEXHMYECKOro aHanusa u
npeAcTaBneHns ero pesynbTaTtoB Ha pacCMOTpeHne, 040bpeHne MexaHM4YeCKOM KOHCTPYKLUUN
Opawnuna MOXeT OCHOBbLIBATbLCA Ha pe3ynbTaTax TUMOBOrO MUCMbITAHUSA, U B TaKOM criyyae
AN pacCMOTpPeHUst foMKHa ObITb NpeacTaBneHa MeToAmKa NPpoBeAEHNSI TAKOro UCNbITaHUS.

6.3.3.1 MexaHn4deckasi KOHCTPYKLMSI

6.3.3.1.1 lMpoekTHbIE Harpys3Ku:

Harpysku npu yoepxaHuu

HormkHbl OblITb Npon3BeaeHbl pacyeTbl AN AEMOHCTPaLMM TOro, YTO NMpu yaepKaHum
(oavH sKopb, TOPMO3 MOSTHOCTLIO BKMKOYEH, MydTa LIENHOW 3BE340YKM pacuenneHa) npwu
Harpyske, coctasnswowen 80 % OT yCTaHOBMEHHOW MUHUMASbHOW Pa3pbiBHOW MPOYHOCTM
SKOPHOWN Llenn, MakcUmasibHoe HanpsbkeHue B KakOOM HecylleM Harpysky KOMMOHEHTe He
OyaeT npeBbIWaTh Npegena TekyyecTu (ycnoBHoro npegena tekydectu 0,2 %) matepuana. B
crny4ae yCTaHOBOK, 060pyA0OBaHHbIX LieMHbIM CTOMOPOM, B pacyeTax MoXeT UCNOoNb30BaTbCs
3HayeHue, paBHoe 45 % OT yCTaHOBNEHHON MUHUMAanbHOM pa3pbiBHON NPOYHOCTY Lienu.

MHepLMOHHbIE HarpysKku.

KOHCTpyKUMsi NPUBOAHONO MexaHu3ma, BKIYalLlero npuBOAHOM  ABUraTtenb,
penykTopbl, NOAWMWMHUKL, MYydThl, Banbl, LEMHY 3BE3004KY U COeauHUTENbHbIE GOMThI,
OOJDKHA paccynTbIBaThCA C y4ETOM OMHAMUYECKMX BO3AENCTBUIN NPU BHE3aMHOM Hadane u
npekpalleHn OBWKEHWs MPUBOAHOrO ABUratens WM SKOPHOW ULenu, C TeMm, 4ToObl
obecneyvnTb yMeHbLUEHNE MHEPLNOHHBIX Harpy3oK.

6.3.3.1.2 HenpepbiBHOE TAroBOE ycunue.

MpuBoaHOW ABuraTens Opawnuna [OMKEeH UMeTb BO3MOXHOCTb obecneudvBaTb B
TeyeHne He meHee 4yeM 30 MWH HenpepbiBHOE TArOBOE YCUnne Z.,,:1 B 3aBUCUMOCTMU
OT KaTeropun 1 gnameTpa d uenu:

Zco t1
KaTteropus uenm H =
1 37,5d? 3,82d?
2 42,5d? 4,33d?
3 47,5d? 4,84d*
EguHnua namepexms d MM MM

3HayeHus, NpuBedeHHble B Tabnvue Bbile, MPUMEHMMbI MPU NCMOMNb30BaHUN OBbIYHbLIX
GeCLUTOKOBbIX SIKOpeW 1 rnybuHe AKOpHOW CTOAHKM 0 82,5 M.

Mpun rnybuHe akopHOM CTOsSHKM Bonblie 82,5 M HenpepblBHOE TArOBOE YCUNNE Zontr
coCTaBnserT:

Zecont2 [H] = Zcont1 [H] + (D-82,5) x 0127d2

nnn
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Zcont2[KrC] = Z,one1[6rc] + (D-82,5) x 0,0275d?
roe D — rnybuHa SsIKOPHOW CTOSIHKM, M.

Macchbl sikoper NpMHUMAOTCA paBHbLIM 3HAYEHUSM, NPUBEAEHHbIM B pasd. 3 yactu
«YcTponcTtea, obopyaoBaHue n cHabxeHuey. Kpome Toro, 3HavyeHue Z.,,; npegycmaTpuBaeT
OLHOBPEMEHHbIN NOOBEM OLHOrO SKOPS U yuuTbiBaeT BnNusaHue nnasyyvectu u KM knwosa
(npyHMmaemoro pasHbiM 70 %). B LenomM HanpskeHne Ha KaxaoM nepefarolem KpyTawmm
MOMEHT KOMMOHEHTEe He OOIMKHO cocTaenaTb 6onee 40 % npegena Tekyyectu (YCrHOBHOMO
npegena tekyyectn 0,2 %) maTepuana B JaHHbIX YCIOBUSAX HarpyXeHus.

6.3.3.1.3 lMeperpy3oyHasa cnocobHOCTb

MpuBogHoM aBuratens Opawwnuns gomkeH obnagaTb CNocobHOCThIO obecneudnBaTb
BPEMEHHO Heobxoaumylo neperpysky Ans BbIMNOSTHEHUSA OTpbiBa SKOpPS OT rpyHTa. Takas
BPEeMeHHas neperpy3oyvHas CnocobHOCTb, NN «KPATKOBPEMEHHOE TArOBOE yCUNMe» A0mKHa
cocTaBnaTb He MeHee 1,5 HenpepbIBHOrO TAroBOro yCUIus B TEYEHNE HE MEHEE YEM 2 MUH.
B 3TO Bpems CKOpOCTb JOMYCKAETCS HMKE HOpMaSibHOM.

6.3.3.1.4 CkopocTb BblOMpaHus

CpeaHsis CKOpoCTb BbiOMpaHMst AKOPHOW LIENy BO BPEMS Nogbema SKops U Lenu AormkHa
cocTtaBnaTb He meHee 0,15 m/c. Bo BpeMsi MCMbITAHUW CKOPOCTb OOMKHA U3MEPATLCH Ha
ONMHE OBYX CMblYeK LEenu, HayMHad C MOMEHTa, Korda Kak MWHUMYM TpU CMbIYKU
(onmMHon 82,5 M unn 45 MOPCKMX CaXeHen) N GKOpb HaxoddATcsl B MNOTPY>KEHHOM U
noaBeLlEeHHOM COCTOSIHUN.

6.3.3.1.5 Topmo3sHas cnocobHoCTb

Topmo3Hasi cnocobHOCTbL Topmo3a Opalinung [AomkHa OblTb A0CTaTOYHOW  Anst
3aTOPMaKMBaHUA OBWKEHUST SIKOPST U SKOPHOW LiENM BO BpeMs BbiTpaBnmBaHua uenu. MNpu
OTCYTCTBUMM B KOHCTPYKLUMW LIEMHOro cTonopa TOpMO3 AOfKeH obecneynmBatb TOPMO3HOW
MOMEHT, AOCTaTOuYHbIN, 4YTOOblI BblAepXuBaTb TAroBoe ycunue, coctaBnswowero 80 %
OT YCTAHOBNEHHON MWHUMAITbHON Pa3pbiBHOW NMPOYHOCTU SKOPHOW Lenu 6e3 HeobGpaTMMom
aedopmaumm HecyLwmx aNeMeHTOB M npocKkanb3biBaHUA Topmo3a. [1pn Hanuuumn uenHoro
cTonopa MOXeT UCMOoNb30BaTbCA 3HavYeHne, pasHoe 45 %.

6.3.3.1.6 LlenHown cTonop.

Mpn HaNM4YUKM LENHOro CTonopa OH BMECTe CO CBOUMU NPUHAASIEXXHOCTAMUN AOMKEH ObITb
paccuMTaH Ha To, 4TobObl BblaepxuBatb, 6e3 HacTynneHus HeobpaTumon dedopmaumu,
Harpysky, coctasnsawwyto 80 % OT yCTaHOBMIEHHON MWHUMAIbHOW Pa3pbiBHOW MPOYHOCTU
skopHon uenu (cMm. 3.6.1.3 yacTtu Il «YcTponcTtea, obopyaoBaHue n CHabXKeHUe»).

6.3.3.1.7 OnopHas KOHCTPYKLMS.

NHdopmaunto 0 KOpnyCHbIX ONOPHbLIX KOHCTPYKUMSX ANnA 6palununs v LenHbIX CTONOpPOoB
cMm. B pasg. 3 u 4 yactu lll «YcTponctea, obopyaoBaHue un cHabxeHney.

6.3.3.2 [ngpaBnuyeckme CUCTEMbI

Mpn mncnonb3oBaHMM ANa npueoda Opawnuna rvapaBUYecKMX CUCTEM nocnegHue
OOJMKHbI COOTBETCTBOBAaThL TPeOGOBaHNAMK pasa. 7 HACTOsLLEN YacTu.

6.3.3.3  JnekTpnyeckme CUCTEMbI.

6.3.3.3.1 3OnekTpoasuraTenu.

onekTpogBuraTenM  OOMKHbl  cooTBeTcTBOBaTb  TpeboBaHusm 5.6 uvactm Xl
«QnekTpuyeckoe obopyaoBaHMeE» U OOMMKHbI NMOCTaBMATbLCA CO cBuageTensctBom PC no
dopme, npeaycMmoTpeHHo HomeHknaTypor 06 beKTOB TexHMYeckoro HabnoaeHmsa Peructpa.
[euratenun, nogseprawonecs BO3AEWCTBUIO MOrOAHbIX  YCNOBWMK, AOOMMKHbI  UMETb
COOTBETCTBYIOLME WX PACMONIOKEHNIO KOXYXW, @ TakKe WUMETb MWHMMAanbHYH CTeneHb
3awmtbl cornacHo 2.4.4.2 vactm Xl «3Onektpudeckoe obopyaosaHue». B cnydae
NCNONb30BaHWs Pe4YyKTOPOB OHW AO0SMKHbI COOTBETCTBOBATb TpeboBaHMAM 4.2, a peayKTopbl
MoLHocTblo 100 KBT 1 Bbile A0MKHbI BbITb CEPTUPULIMPOBAHDI.

6.3.3.3.2 3JnekTpuyeckue uenw.
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OnekTpuyeckvue uenu gsuratenen OOMmMKHbl ObiTb 3awmueHbl, cornacHo 8.3 vactn Xl
«QnekTpuyeckoe obopygoBaHmney, a ceveHus kabenen 4omkHbl BbiIOMpaTbCs B COOTBETCTBUM
¢ 16.8.2 yactn XI «3nekTtpnyeckoe obopyaoBaHuey. AnekTpnyeckne kabenu, NPonNoXKeHHbIe
B MecTax, MoABEPXKEHHbIX BO3OENCTBMIO MOPCKOM BOAbl, [OOIMKHbl ObiTb CHabXeHbl
3PP EKTMBHOM 3aLLUTON OT MEXAHNYECKMX NOBPEXOEHWUMN.

6.3.3.4 3awmTa MexaHU4eckmx KOMNOHEHTOB.

[ns 3awuTbl MexaHU4eckux getanen, B TOM YMCIie KOPNyCOB KOMMOHEHTOB, AOMMKHA
ObITb NPegycMOTpeHa Nnoaxoasilas cMcTema 3alnTbl, OrpaHnYMBaloLLas YacToTy BpalleHus
N KPYyTAWMW MOMEHT Ha npuBOAHOM pfABuratene. Heobxogumo npoaymaTb cpeacTtea
yaepxaHus o6nomKoB, KOTopble MOryT 06pa3oBbiBaTbCA NPU CEPbLE3HOM MOBPEXAEHMM
npuBOAHOrO  ABuUratens  BCNeacTBME  MOBbLIWEHWS  4acToThbl  BpalwleHust  npu
HEKOHTPONUPYeMOM BbITPaBNMBaHUM Lienu, OCOBEHHO ecnn B KayecTBe MNPUBOAHOIO
BbICTyNaeT akcuanbHO-MOPLUHEBOW rMapaBnuUYecknin osuraTensb.

6.3.3.5 MydThbl.

Bpawnunu gomkHbl 6b6ITb 060pYyAOBaHblI Pa3obLNTENBHBIMW MyddTaMKU MexXay LienHown
3BE304KON U NPUBOAHLIM BanoM. MydTbl C ruapaBfiMyeckuM N 3reKTpUYecKUM rnpuBoLOM
cuenneHns JomKHbl UMETb BO3MOXHOCTb PYYHOro pacuenfieHuns.

6.3.4 UcnbiTaHna n MapKupoBKa.

Bpawnunu [omkHbl NpPoOXoAuTb OCBUAETENbCTBOBAHME WHCMNEKTOPOM BO BpeMs
NPOW3BOACTBA Ha 3aBOAAX-M3roTOBUTENSAX HA COOTBETCTBUE YTBEPXKAEHHOW JOKYMEHTaLMU U
Npy NPUEMOYHbIX UCMbITaHMAX B cooTBeTCTBUM € 5.10.3 yactn IV « TexHuyeckoe HabnogeHne
3a U3roToBrneHnem msgenuiny» NpaBmn TeXHMYECKOro HabniaoeHns 3a NOCTPOMKOW CydoB U
N3roToBneHnemM matepuanos 1 n3genuin ang cyaos.

McnbiTaHnss Ha GopTy cyaHa M MapkvMpoBka Opalununen LOMKHbl NpovM3BOANTLCS B
cooTBeTcTBMM € 3.3.2 PykoBogcTBa No TEXHUYECKOMY HaBIOAEHMIO 3a MOCTPOWMKOW CyaO0B.

6.3.5 MpoBepKa NPOYHOCTMU.

6.3.5.1 [omkHa ObiTb npousBefeHa NpPOBEpPKA MPOYHOCTU AeTanen KpenneHus
MexaHn3ma K cygoBoMy pyHOaMEHTY, B TOM YMChe U 3auTbl OT BOSTHOBOIO BO34ENCTBUS C
yyeTom 1.4.6.1 yactu VIII «Cnctembl n Tpy6onposogbi» (cMm. 6.3.5.3 — 6.3.5.8). TpebosaHue
He pacnpoCTpaHaeTCda Ha HedTeHanuBHble W HaBanouyHble Ccyaa, MOCTPOEHHbIE B
cooTBeTCcTBMM ¢ TpeboBaHmamn Yactn XVIII «OBwme npasuna no KOHCTPYKLUUK U NPOYHOCTHU
HaBano4yHbiX N HedTeHanMBHbIX cydoB» U 4Yactn XIX «[ononHuTenbHble TpebGoBaHUSA K
KOHTENHepOoBO3aM U cyaam, NepeBO3ALLNM rpy3bl NPEUMYLLECTBEHHO B KOHTEMHEPaX»).

6.3.5.2 [etanu 49KOpHOro MexaHuM3Ma, HaxoAdlmecs B MNOTOKE CUMOBbLIX JMHUWMN,
OOJIMKHbI OblTb NPOBEPEHbI Ha NPOYHOCTb NPU AENCTBUMM HA HUX YCUIUIKA, COOTBETCTBYHOLLNX
HOMWHAaNbHOMY pacyeTHOMY TAroBOMy ycunumio B cooTBeTcTBuM ¢ 6.3.3.1.2. lNpn 3Tom
NPUBEAEHHbIE HaMpPsPKeHUs B AeTansx He JormkHbl npesblwaTtb 0,4 npegena Tekyyectu
mMartepuvana getanu.

6.3.5.3  [ormxHbl NpUMEHATLCA criedytolme 3HavYeHUsa AaBreHun N COOTBETCTBYIOLLNE
nnowaam (cm._puc. 6.3.5.3):

200 kH/M? HopmanbHO K OCEBOW NMUHUKM Barna NPUMEHUTENbHO K Nnowaan npoekumn B
3TOM HanpasneHuu;

150 kH/M? napannensHO OCEeBOW NHWUM Bana, AeACTBYHOLLEN Kak C BHYTPEHHEN, Tak 1 C
BHELLUHEN CTOPOHbI, NPUMEHUTENBHO K Nnowann npoekuuun, yBeriM4eHHoOn B yucno f pas,
onpegensaemoe no opmyrne

f=1+B/H, (6.3.5.3)

roe B — WMpUHa MexaHM3mMa B HanpaBfieHuu, napannenbHOM OCEBOW NTMHUM Bana;
H — obuwias BbicoTa MexaHu3ma,

HO Npw 3TOM f AOMKHO BbITb He Bornee 2,5.
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6.3.5.4 Harpyskn Ha 60nTbl, KNNWHbA W CTOMOPLI, Kpenswmne mexaHusm K nanybe,
AOMXHbI paccyuTbiBaTbCA. MexaHnam kpenutca N rpynnamu 60nToB, COCTOALUMX U3 OQHOro
NN Heckonbknx 6onToB (cM. puc. 6.3.5.4).

Ocesast AuHUA CYOHA

\

Ocesas aunus dpawnuisn

Punc. 6.3.5.3
HanpasneHue cun
MpumeyaHune. P, OOMKHO BbITb PACCMOTPEHO OTAENBHO Kak NP HanpasfieHUN BHYTPb CydHa, Tak 1 npu
HanpasneHun Hapyxy — cM. 6.3.5.3. MNpaBuno 3HaKkoB AN y; MeHAETCA Ha NPOTUBOMONOXHOE, Koraa P,
OENCTBYET C NPOTUBOMONOXHOWN CTOPOHbI, YEM MOKa3aHo

£ Koopounamst x; u y, noxasarvi

nonoxcumesHuiMu (+ve)
wiy ompuyamenbHeIMu (-ve)

l[enmpwzbua;z JAUHUA MeXanu3ma

[Sr]

B yy(+ve)
\.\//

Llenmpanvhas aunus epynn 6oamos

Puc. 6.3.5.4
MpaBnno 3HakoB

6.3.5.5 Harpyska B akcumanbHOM HanpaBneHun R; Ha rpynny 6GontoB wnu 6ont
(nonoxuTenbHas Npy pacTskeHnn) MoXeT BbITb onpeaeneHa no opmyne
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Ri = in + Ryi_ Rsi’ (6355)

roe R, = P,hx;A;/lL,;

Ry = Pyhy A/l

P, —cwuna, AenCTBYIoLLas HOpMarnbHO K OCEBON NUHMM Bana, kH;

P, —cwuna, geicTsytollas napannenbHO 0CeBOW NMHWKM Bana (Gosibluiee M3 3HAYeHWid cun,
OENCTBYIOLMX Ha i-yto rpynny 60NToB CO CTOPOHBI CyAHa unm ns-3a 6opta), kH;

h — BbICOTa OCEBOW NUHUKN Bana Haj OCHOBAHWEM MeXxaHu3Ma, CM;

X;,y; —KOOpAMHATBI x U Y i-OM rpynnbl GOMTOB OT LEHTPanbHOW NMMHMM BCex N rpynn GonTos,
NOMNOXUTENbHBLIE B HAaNpaBneHn, 06paTHOM BO3AENCTBMIO CUTbl, CM;

A; —nnowaab ceyeHuss Bcex 6oNToB B i-0M rpynne, cm?;

I, —ZA;x? ons N rpynn 60N1TOB;

I, —ZXA;y? ans N rpynn GonTos;

Ry —cTaTuyeckas peakuusi B i-oii rpynne 60nToB oT Macchl nebeaku.

6.3.5.6 Cpesatowime Harpyskn Fx; n Fy;, BO3AENCTBYOLMNE Ha i-yto rpynny 60nToB, u
cymmapHoe ycunue F; MoryT 6biTb BblYMCIEHBI MO dOpMynam:

Fyi = (Px - agM)/N; (6.3.5.6-1)
Fy; = (P, - agM)/N; (6.3.5.6-2)
Fi = (Fg + F)°, (6.3.5.6-3)
roe a — KO3(hpnUMNEHT TpeHus, pasHbin 0,5;

M —wmacca nebegku, T;
g —YcKkopeHue cBobogHOro nageHus, m/c?
N —wyucno rpynn 6onTos.

6.3.5.7 AxcumanbHble pacTarmsarowme u cxumarowme yeunma B 6.3.5.5 n cpesatowimne
ycunus B 6.3.5.6 AOMKHbI y4NTbIBATLCSA NPU NPOEKTUPOBAHUN ONOPHbBIX KOHCTPYKLMA.

6.3.5.8 HanpspkeHus pacTskeHus B kKaxaom 6onTe i-on rpynnbl 60N1TOB JOMKHbI ObiThb
paccuutaHbl. [Opu3oHTanbHble Harpysku F,; u F,; 0ObIMHO [OMKHbI BOCMPUHMMATLCA

KnuHbAMK. Korga ansg KoMmneHcaumm cpesaromnx Harpy3ok B 0o4HOM U 060mx HanpasneHnsax
npeaycMoTpeHa yYCTaHOBKa MPU30HHbIX 60NTOB, AOMKHbI ObITb paccynTaHbl 3KBUBANEHTHbIE
HanNpsP>KeHNa B KaxgoM OonTe Ans cpaBHEHWs € AONyCcKaemMbiMU HanpshkeHusmu. [lpu
NCNoONb30BaHUM CUHTETUYECKNX COCTaBOB B OMopax Ux BNUsIHWE JOIMKHO TaKke y4UTbiBaTbCA
npu pacyvetax. [O/MKEH MPUHUMATBLCH, Kak MWHUMYM, OBOWHOM Ko3dhdpuumeHT 3anaca
NpOYHOCTK ANnsa 60NTOB NO YCIOBHOMY Npeaeny TeKy4yecTu.

6.3.6 dononHuTtenbHbIe TpeboBaHUA.

6.3.6.1 AKopHble MexaHW3Mbl, MpefHas3Ha4YeHHble AN BbINOMIHEHWUS LIBApPTOBHbIX
onepauuni, nommmo TpeboBaHMA HacCTOAWEN T[MaBbl  AOIMKHbI  Takke OTBevaTb
TpeboBaHuam 6.4.

6.3.6.2 TpeboBaHWsa HACTOALLEN rMaBbl PACNPOCTPAHAITCA Ha SKOPHbIE MEeXaHU3MbI C
CUCTEMOW AUCTAHUMOHHOIO ynpaBneHus, BblbpaHHble B cootBeTcTBuMM ¢ 3.1.5 yactu Il
«YcTpowncTea, obopygoBaHue n cHabxeHue».

6.3.6.3 Ecnu npegycmatpuBaeTcs  OUCTaAHUMOHHOE  yMpasrieHne  onepaumen
TpaBreHUs SKOPHOW Lenn Npu OTKMAKYEHUM OT 3BE3J04YKM MpuBOoLa SKOPHOrO0 MexaHusma,
OOMKHO  OblTb  MpPegycMOTPEHO  YCTPOWCTBO, obecneuyvBatoliee aBTOMATUYECKOE
NoATOPMaxnBaHWe NEeHTOYHOro TOPMO3a C TeM, YTOBbl MakcumarbHasi CKOpOCTb TpPaBneHUs
uenn He npesblwana 3 M/c. Ha cygax ¢ xapaktepuctukon cHabxeHus 400 n meHee
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Joryckaetcs He ycTaHaBnMBaTb YCTPOMUCTBA aBTOMAaTUYECKOro MOATOPMaxuBaHUs
NEeHTOYHOro TOpMOo3a.

6.3.6.4 Topmo3 3BE3004KM SAKOPHOrO MexaHu3Ma OormkeH obecrnevmBaTb OCTAHOBKY
SAKOPHOW Lienu Npu ee TpaBneHun NNaBHO 3a Bpems He 6onee 5 ¢ n He MeHee 2 ¢ C MOMeHTa
nogayum curHana c nocra ynpasfeHus.

6.3.6.5 Ha nocty AncTaHUMOHHOro ynpaBneHns gormKkeH ObiTb NPegyCMOTPEH CHETUMK
OJIVHBI BLITPABMEHHOW LIenu 1 ykasaTernb CKOPOCTN TPaBreHUs Luenu ¢ OTMETKOW npeaensHo
OOonyCcTUMOKn ckopocTn 3 m/c.

6.3.6.6 MexaHu3aMbl M Yy3Mbl MEXaHWU3MOB, AN KOTOpPbIX nNpegycMaTpuBaeTcs
ANCTaHUMOHHOE yrnpasrieHne, A0MKHbl UMETb MECTHOE py4YHOe yrpasneHue. Boixoa ns ctpost
Kakunx-nmbo y3noB Mnm BCEN CUCTEMbl AUCTAaHLUMOHHOIO YNpaBneHus He AOMKEH OKasblBaTb
HeraTMBHOroO BNUSAHWUS Ha HOpMarnbHY paboTy SAKOPHOro MexaHuama u obopyagoBaHUa nNpwu
MECTHOM pYyYHOM ynpasneHum (cm. Takke 5.1.3 yactu X| «3nektpuyeckoe obopyaoBaHue).
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6.4 LUBAPTOBHbIE MEXAHU3MbI

6.4.1 MpuBoga.

6.4.1.1 [lpuBOA4 WBAPTOBHOIO MeXaHU3Ma [OImKeH obecneuvvBaTb HenpepbiBHOE
BblOMpaHMe LWBAPTOBHOIO Tpoca MNPU HOMMUHANBHOM TArOBOM YCUIIMM C HOMWHArbHOW
CKOPOCTbO B TedeHne He meHee 30 MUH.

CkopocTb BblGMpaHMsa v LUBApTOBHOIO TpOCa Ha NEPBOM Crnoe HaBMBKKN Ha GapabaHe npu
HOMMHAasNbHOM TSArOBOM yCunum F JormkHa ObiTb HE MeHee yka3aHHou B Tabn. 6.4.1.1.

Tabnuua 6.4.1.1
vV, M/C 0,25 0,2 0,16 0,13
F, kH Jo 80 81— 160 161 — 250 Bonee 250

CkopocTb BblbMpaHus Tpoca C MOMOLLBIO LUBAPTOBHOW TFOMIOBKM NPW HOMUHANbHOM
TSArOBOM ycunum pormkHa ObiTb He Gomnee 0,3 m/c. YkasaHust O BbiGOpe HOMWHANbHOIo
TAroBOro ycunusi npmeeneHol B 4.4.2 yactu Il «YcTponctea, o6opyaoBaHue n cHabxxeHne».

6.4.1.2 [pu pacyeTHOM pexmme paboTbl LWBAPTOBHOrO MexaHnama (cm. 6.4.1.1) ero
npvBog OOMmMKeH obecneumBaTb B Te4eHUE ABYX MUHYT CO34aHue B TPOCE Ha NepBOM Croe
HaBMBKM Ha GapabaHe TAroBoro ycunus He meHee 1,5 pacyeTHoro.

6.4.2 3awmTa oT neperpys3Ku.

Ecnn mMakcumanbHbii MOMEHT nNpuMBOA4a MOXET MPMBECTU K Harpy3ke 311eMeHTOB
LWBAPTOBHOIO MexaHu3ama 6onblien, Yem ykaszaHo B 6.4.4, formkHa ObITb NpeaycMoTpeHa
3awmTa OT neperpysku.

6.4.3 Topmoa3a.

6.4.3.1 LUIBapTOBHbLIN MexXaHM3M [OOSHKEH WMETb aBTOMaTMYeckun Topmos, 0e3
npockanb3biBaHUs YOEepXUBAOLWMA LLIBAPTOBHbLIA TPOC MPU TArOBOM YCWUSIMK, PaBHOM He
mMeHee 1,5 pacyeTHoOro, nNpy UCYE3HOBEHMM NPUBOOHOW SHEPrMM MMM BbIXOAE MpuBoda U3
CTpoS.

Jlebepkn ¢ rmpgpaBnuyeckum unM naposbiM MPMBOAOM MpU OTCYTCTBMU MNPUBOOHON
3HEeprun LOMKHbl BblAEPXKMBATL ycunme HaTtskeHus Tpoca B 1,25 pasa npesbiwatolliee
pac4yeTHoe TAroBoe ycunue. CKOpPOCTb TpaBneHus Tpoca AOfKHa KOHTPONMPOBaTbCHA B
npegenax 1,0 M/MuH.

6.4.3.2 bapabaH LWBapTOBHOIrO MexaHU3Ma [JOfKEH WMETb TOPMO3, TOPMO3HOW
MOMEHT KOTOpOro cnocobeH obecneunBaTb yaepaHve LWBapTOBHOIO Tpoca nNpy AeUCTBUN B
Tpoce ycunug, paBHoro 0,8 paspblBHOW Harpysku Tpoca, 3akpenneHHOro Ha nepBoM crioe
HaBMBKW Ha 6apabaHe.

Ycunue Ha pykosTKe NpMBoAa TopMo3a OOMKHO bbiTh He Bonee 740 H.

Ecnn GapabaH nmeeT 3anuparowiee nnu apyroe OrOKMpylolLlee YCTPOWCTBO, AOSMKHA
MMETLCS BO3MOXHOCTb 0TCcoeanHeHns1 6bapabaHa oqobpeHHLIM cnocobom B TO BPeEMS!, koraa
LBAPTOBHbIN TPOC HAXOAUTCS NOA, Harpy3Kown.

6.4.4 MpoBepKa NPOYHOCTMU.

6.4.4.1 [eTtanu LWBapTOBHOIO MexaHuamMa, Haxoaswmecs B NOTOKE CUMOBbLIX JIMHUNA,
OOIMKHbl OblTb NPOBEPEHbI Ha MPOYHOCTb NPU AENCTBUM Ha WBApTOBHOM 6GapabaHe
HOMMHANbHOrO TAroBOro ycunusa. Npu 3TOM NpuUBEOEHHbIE HaMPsPKeHUs B AeTansax He
AOIKHbI npeBbiwaTth 0,4 npegena TekyyecTn MmaTepmana getanw.

6.4.4.2 T[lpoyHOCTb feTanen WBapTOBHOMO MexaHuama U getanen KpenneHust ero K
dyHOAaMeHTy SOMmkHa ObiTb NpoBEpeHa Npu 4ENCTBUM MaKCMMaAnbHOMO MOMEHTa Npueoaa 1
OENCTBMM Ha TPOCOBbIN GapabaH Harpysku, paBHOW pas3pbiBHOMY YCWUMMIO LUBAPTOBHOrO
Tpoca.

Takke gomkHa ObITb MpoBEpeHa NPOYHOCTL Bana LWBapTOBHOM Typayku Npy 4eNCTBUM Ha
TypauyKy B cepefuHe ee ANUHbl Harpy3ku, paBHOW pa3pbiBHOMY YCUMMIO LUBAPTOBHOIO Tpoca.

Bo BCex pacCMOTPEHHbIX BbIE Cry4YyasxX HanpskeHna B geTandx He [AOMKHbI
npesbiwaTb 0,95 npegena TekydecTn matepuana getanen.
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MpoyHOCTL AeTanen WBaApTOBHOMO MexaHu3Ma AO0SPKHa YYuUTbiBaTb BCE BO3MOXHbIE
BUObLI N reoMeTpu4ecKkne HarpasrieHUs Harpys3ok, KOTOpble MOryT BO3HUKHYTb BO BpeMs
aKcnnyataumn.

Mpo4yHOCTb TpoOca, NpeaHasHadYeHHoro Ana paboTbl C LWBAPTOBHbIM MEXAHW3MOM,
AoIKHa BbITb yKaszaHa Ha MexaHu3Me.

6.4.5 ABTOMaTn4ecKune WBaApPTOBHLIE nebdeaku.

6.4.5.1 XapakTepucTuka n NPOYHOCTb aBTOMAaTUYECKMX LLUBAPTOBHbIX NTebefoK A0MmKHa
ObITb HE HWXe aHanorM4yHbIX HeaBTOMaTUYECKUX MEXaHU3MOB.

6.4.5.2 AsTomaTudeckne nebedknm [[OMKHbI WMMETb Ppy4YyHOE YynpasrieHne Aans
BO3MOXXHOCTM OCYLLIECTBIIEHNSA HEABTOMATMYECKOro pexxmuma paboThbl.

6.4.5.3 [omkHbl ObITb NpegyCMOTPEHbI:

3ByKOBas npegynpegutenbHas curHanusaums, cpabartbiBarowas npu MakcumarbHOW
O0NyCTUMOW ANNHE BbITPaBEHHOro TPOCa;

yKasatenb hakTM4yecKkoro TAroBoro ycunus, AencTByloLLero B LUBApTOBHOM Tpoce npu
aBTOMATMYECKOM pexnme paboTbl.

[Ona wn3mepeHna TAroBbIX YCUNUW pekoMeHAyeTcs YycTaHaBnuBaTb [JaTyuku C
ANEKTPUYECKNUM BbIXOAHLIM CUTHASOM.
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6.5 BYKCUPHbIE JIEBEOKA

6.5.1 Mpn NpyMeHeHMn aBTOMaTUYECKUX YCTPOMCTB ANSA PEeryrimpoBKM HaTSHXKEHUS
OykcmpHOro Tpoca formkHa 6biTb obecnedeHa BO3MOXHOCTb KOHTPONSA TArOBOro yCUnus,
OENCTBYIOLLEro B @aHHbI MOMEHT. YKa3aTenun AormkHbl ObiTb YCTaHOBMNEHbI OKONO nebenkun u
Ha MoCTUKe. [ns u3mepeHus TAroBbIX YCUITM PEKOMEHAYeTCs YCTaHaBnuBaTb OAaTYMKU C
3NEKTPUYECKUM BbIXOOHBIM CUTHANOM.

6.5.2 [ormxkHa 6bITb NpegycMoTpeHa 3ByKOBas nNpeaynpeanTenbHas curHanmsaums,
cpabaTbiBalowas npuM MakCcMMarnbHOW [OoMnycKkaeMow [AfIMHE BbITPaBMEHHOro Tpoca Wnn
obecnevyeH Bu3yarnbHbIK KOHTPOmNb. PekoMeHOyeTCcsi yCTaHOBKA CYeTYMKa  OfWHbI
BbITPaBMEHHOro Tpoca.

6.5.3 BapabaHbl GykcupHbIX nebenok AOMmKHbl OoTBevaTb TpebGoBaHnusaM 6.1.6 u
OOIDKHbI ObITb CHabXxeHbl Tpocoyknaguukamu. [pu Hanuumn gByx n 6onee 6GapabGaHoBs
TPOCOYKNaA4YMKN AOMKHbI OblTb aBTOHOMHbIMU. TpocoBbI 6apabaH LOMKEH UMETb MYdTY,
MO3BOSIAOLLYIO OTKIHOYATb €ro OT NPUBOLHOIO MEXaHU3Ma.

eomeTpudeckne pasmepbl Typadek OykcupHonm nebegkm [OMKHBI obecneunBaTtb
BO3MOXHOCTb BblTpaBnvBaHus ByKCUMpHOro Tpoca.

6.5.4 KoHcTpykumst nebeakm gomkHa npegycmaTpuBaTh ObICTpOe pacTopMaxmBaHme
bapabaHa c uenbio obecneyeHns cBOGOAHOro CTpaBnNMBaHNs OYKCUPHOro Tpoca.

6.5.5 Topmoa3a.

6.5.5.1 bBykcupHas nebeaka gomkHa MMEeTb aBTOMaTM4YeCckoe TOPMO3HOE YCTPOMCTBO,
yaepXuBatoLLee TpocC Npu TArOBOM YCUIMK, paBHOM He MeHee 1,25-KpaTHOMY HOMUHaNbHOMY
YCUINUIO NMPU UCHE3HOBEHUW UMW OTKITKOYEHUN SHEPTM NPUBOAHOM nebenku.

6.5.5.2 Topmo3 6apabaHa, ynpaBnsembln foObIM BUOOM SHEPrMW, OOSHKEH UMETb
BO3MOXXHOCTb YNpaBreH1s C MOMOLLbIO PyYHOro MHCTPYMeHTa. KOHCTpYKUUSA TOpMO3a A0MKHa
obecneumBaTb BO3MOXHOCTb ObICTPOrO pacTopMaXuBaHUs C LEenblo  CcBOOOAHOro
CTpaBnuBaHusa Tpoca.

6.5.6 HeTtann 6ykcupHon nebenkm, Haxoasawmecs B NOTOKE CUMOBbIX MMHUIA, AOMKHbI
ObITb NPOBEPEHbI Ha NPOYHOCTb NPU AEUCTBMU HOMUHANBHOIO TArOBOrO YCUIMSA KaHaTa Ha
cpegHeM crnoe HaBuBKW. [lpu 3TOM nNpvBeOeHHble HanpsXeHus B AeTandx He LOSTKHbI
npesbiwaTh 0,4 Npeaena Teky4decTn matepuana getanen.

6.5.7 HormkHa 6biTb Npon3BeaeHa NpoBepka NPOYHOCTU AeTanen nNpyu 4ENCTBUN Ha
GapabaHe ycunuin, COOTBETCTBYIOLLUMX MakKCMMarnbHOMY MOMEHTY MpUBOAA, a Takke npwu
aencteum Ha 6GapabaHe ycunus, paBHOro paspbiBHOMY YCUNMO OYKCMPHOro KaHata Ha
BEPXHEM crnoe HaBuBkM. [lpuBEeAEHHblE HaNpsbkeHUs B AeTansx, KoTopble  MOryT
noaBepratbCsi  BO3AEWCTBUIO  YCUITM  OT BbllLEYKa3aHHbIX  Harpy3ok, He  OOSDKHbI
npesbiwaTb 0,95 npegena TekydecTn matepuana getanen.
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6.6 CUCTEMbI 3KCTPEHHOW OTAAYU TPOCA BYKCUPHOW NEBEOKN

6.6.1 Ob6nacTb NpUMeHeHuUs1.

6.6.1.1 Hactoswas rnaBa onpegensieT MUHMMarnbHble cTaHAapTbl 6e3onacHoCcTn aAng
CMCTEM 3KCTPEHHOWN OTAAa4Ymn Tpoca ByKCUpHbIX nedenok, KOTopble NCNOSb3YHTCA Ha BYKCUPHbBIX
cydax B HenocpencTBeHHoW 6nmnsocTu k 6epery, B noptax unv TepMyHanax, BKrovas cyaa,
06bI4HO He NpeaHasHaYeHHble AN 6YKCUPOBOYHbIX OnepaLuin B NornepeyHoM HanpasneHuu.

HasHayeHne TpeboBaHW faHHOM rnaBbl - NpefoTBpaLLeHne onpokuabiBaHusa Oykcupa B
xopae ByKCcMpoBKY B pesynbTtaTe ycunus 6yKCMpoBKW, HanpasfieHHOro nonepek kopnyca bykcupa
(B nonepevyHoOM HanpaBfieHNN) Kak cneacTene HenpeaBuaEHHOro coObITUA (BO3MOXHAs NoTeps
X0o4a/pyneBoro ynpaBfeHUst UM WMHOr0), B COOTBETCTBUM C YeM MOoSlydeHHas napa cun,
co3gaBaemasi CMELWEHVEM U MPOTUBOMOMOXHBIMA MOMNEPEYHbIMU  Harpy3kamm  (yCunuio
OYKCUPOBKM NPOTUBOLENCTBYET YNOP UMK Cura CoONpOTUBIIEHNSI KOpMyca), ABMSETCS NPUYNHON
KpeHa Oykcupa M, B uMTOre, €ro OnpoKMAbIBaHWs. OTO MOXHO Takke onpeaenvTb, Kak
«nepeBopayvMBaHue» WM «nepeeeptbiBaHMe» K T.n. Ha puc. 6.6.1-1 nokasaHbl Cunbl,
OencTBytoLme B xoae OYKCMPHbIX onepauui.

Ycunne Sykcnposku

%

Mneyo napbl
CUN NpU KpeHe

Cuna conpoTMBReHus
Kopnyca

- -
7
&

Cwna nnasyvectn Cuna TsxecTn

Pwnc. 6.6.1-1
Cwvnbl, gencreytoLLme B xoae GyKCUPHbIX onepauuii

6.6.1.2 TpeboBaHusa HacTosLeln rnaBbl He NpegHa3HavyeHbl Ana 6yKCUpHbIX edeaok,
YCTaHOBIIEHHbIX Ha 6GOpTYy CyAoOB, MCMOMb3yeMbIX MWCKIYUTENbHO A OGYKCMPOBKM Ha
Oonblune pacCcTosAHNS, 3aBOAKN AKOPEWN NN B aHANOMMYHbIX MOPCKUX Onepaumsix.

6.6.1.3 OnpegeneHuns, oTHocALLMECS K rnaee 6.6:

Cuctema 3KCTPEHHON OTAAa4YuM — MEXaHN3Mbl N CBA3AHHLIE C HUMMK YCTPONCTBA
yrnpaBneHus, KOTOpble UCNOMb3YHTCA ANA 3KCTPEHHON OTAauYM BGyKCMpPHOro Tpoca 3agaHHbIM
00pa3om Kak B LUTATHbIX YCIIOBUSIX, TaK 1 NPy 06eCTOUMBaHNN.

MakcumanbHad pacyeTHas Harpyska — MakcumarnbHas Harpyska nebenku,
Kak onpeaeneHo nsrotoButenem (HOM1UHarbHOE TAroOBOE yCcunue).

Yron HaknoHa Tpoca no OTHoweHUt K GapabaHy nebepku — yron
Mexagy npunaraemon Harpyskonm (ycunuem 6yKcupoBkM) M BYKCUPHBIM TPOCOM MpU ero
HamaTblBaHUM Ha 6apabaH nebegkm (cm. puc. 6.6.1-2).
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Puc. 6.6.1-2
Yron HaknoHa Tpoca no oTHoLeHuto kK 6apabaHy nebeaku

6.6.2 O0Lwme nonoxeHus.

6.6.2.1 BHyTpeHHMI KoHeL BYKCUPHOro Tpoca JOIMKEH KpenuTbesl K bapabaHny nebeakm
cnabbiM 3BEHOM WNW  aHanorMyHbiM YCTPOWCTBOM, MpegHas3Ha4YeHHbIM Ang  OTAauu
OGYKCMPHOro Tpoca Npu NMOHMKEHHOW Harpyske.

6.6.2.2 Bce OykcupHble nebegkm OOMKHbI ObiTb OCHALLEHbI CUCTEMOW SKCTPEHHOM
oTaauw.

6.6.3 TpeboBaHNa k cMcTeMam 3KCTPEHHON OTAAuMN.

6.6.3.1 TexHun4yeckne TpeboBaHus.

6.6.3.1.1 Cuncrema 3KCTPEHHOW oThaun npegHasHadeHa Onsa QYHKUMOHMPOBAHMS BO
BCEM AManas3oHe Harpy3ku Ha OYKCUMPHbIA TPOC, yrna HaknoHa KaHaTa Mo OTHOLUEHWMI K
GapabaHy nebekm n yrna KpeHa cyaHa npu Bcex LWTaTHbIX 1 060CHOBAHHO NPOrHO3NPYeMbIX
HepacYeTHbIX YCIOBUSIX SKCMyaTaumm (MOryT BKoYaTb, HO HE OFpaHMYMBasACh CreayoLWnNM:
OTKa3 CUCTEeMbl 3MEKTPONUTaHUA, NepeMeHHas Harpyska Ha OyKCUpHbIM Tpoc, Hanpumep,
BCneacTene HebnaronpusiTHbIX NOrOAHbLIX YCNOBUA U T.4.).

6.6.3.1.2 Cuncrema 3KCTPEHHOM OTAA4M AOSPkHa paboTaTb B AManas3oHe Harpys3ok Ha
OGYKCUpPHbIN Tpoc BNNoTb A0 He MeHee 100 % MakcMManbHOW pacvyeTHOW Harpysku.

6.6.3.1.3 Cuctema OKCTPEHHOM OTAauM [JormkHa (YHKUMOHMPOBATb Tak ObICTpo,
HACKOSbKO 3TO NPaKTUYECKN BO3MOXHO, HO HE NO3AHEE TPeX CEKyHA Nocrne akTMBaLuun.

6.6.3.1.4 Cncrema OSKCTPEHHOW OTOAuYM MNpedHasHadeHa Ans BpauweHus ©OapabaHa
nebeakn n cTpaBnMBaHust GYKCUMPHOro Tpoca AOSMKHbIM 06pa3om, YTOOblI Mpu akTMBaLmu
CUCTEMbI CYLLECTBOBasiO AOCTAaTOMHOE COMPOTUBIIEHWE BpaLUEHUIO ANS NpeaoTBpalleHus
HEKOHTpONUpyemoro pasmartbiBaHus OykcupHoro Tpoca ¢ 6GapabaHa. Crnepyet wmsberatb
GbicTporo (cBo60AHOro, HEKOHTPONMPYEMOro) BpalleHns 6bapabaHa nebenku, NOCKOMbKY 3TO
MOXET MPMBECTU K 3acTpeBaHUIO BGYKCMPHOro Tpoca M OTKIHOYEHUIO (PYHKLMK SKCTPEHHOW
oTaaum Tpoca nebegxu.

6.6.3.1.5 lMocne cpabaTtbiBaHWA CUCTEMbI SKCTPEHHOW OTAAYM Harpy3ka Ha GYKCUMPHbIV
Tpoc, Heobxoanmas Anga BpalleHns bapabaHa nebenku, gomkHa bbiTb He GonbLuE:

HaMMeHbLUEX U3 NATU TOHH N 5 % MakcManbHOM pacyeTHOM Harpysku, korga Ha
GapabaHe HamoTaHO OBa Crosi HaBMBKM OBykcupHoro Tpoca, unu 15 % makcumanbHOn
pac4YeTHOM Harpyskud, €cnv Moka3aHo, 4YTO 3TO COMPOTUBIIEHME BpPALLEHUIO He
npesbiwaeT 25 % OT cunbl, MOryLUei NMPUBECTU K MOTPYXEHUIO B BOAY CaMOro HM3LIEro
He3aLWMLLEHHOrO OT MPOHUKHOBEHWSI BOBHYTPb BOAbl OTBEPCTUS.

6.6.3.1.6 Cucrema aKCTpeHHOM OoTAaum BYKCUMPHOro Tpoca AoMmkHa pabotaTb 1 B cnyvae
obecTtoumBaHua. Ecnn gna atoro notpebyroTca AOMONMHUTENbHbIE UCTOYHMKA 3HEPTUN, OHU
[OIMKHbI cooTBETCTBOBATL 6.6.3.1.7.

6.6.3.1.7 WctouHukm aHeprum, Tpebyemble B cooTBeTcTBUM C 6.6.3.1.6, AOMKHbI ObiTb
AOCTaTOYHbIMM AN AOCTWXKEHMS Haubonee 3aTpyaHUTENbHbIX M3 CneayloLwmx YCrnoBuiA
(ecnv npMMeHnmo):

Mo MeHbLUEeN Mepe LOCTaTOYHbIMU AN TPEX NOMNbITOK OTAa4M BYKCMPHOro Tpoca (T.e. Tpex
cpabaTtbiBaHU CUCTEMbI SKCTPEHHOW oTAaumn). B Tex cnydasx, korga cuctema obecneunBaet
3Hepruo gns donee 4yem ogHoun nebefkun, ee AOMKHO XBaTUTb Ha Tpu cpabaTbiBaHUA camomn
BoCTpebOoBaHHOM nNebeakn, NOOKNIOYEHHON K HER;
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€Cnn KOHCTpyKUMA nebenkn TakoBa, YTO Ans MexaHusaMa ocBoboxaeHwust GapabaHa
TpebyeTcsi HenpepbiBHOE MuUTaHue (Hanpumep, npu pabote TOpMO3a C  MNPYKUHHBIM
HaTskeHvem 1 cbpoce C UCNOSMb30BaHMEM TMOPABIMYECKON UM MHEBMATUYECKON 3HEPrun),
HeobxoaMMo 06ecneunTb 4OCTAaTOYHY MOLLHOCTD ANnga paboTbl CUCTEMbI SKCTPEHHOW OTAAuM
(Hanpumep, OCTaBnNsATb TOPMO3 B OTKPLITOM MOSIOXKEHWUM N MO3BOSATL CTPaBnNuBaTb OYKCUPHbIN
TPOC) B YCNOBUSIX 06ECTOUMBAHMSA B TEYEHME KaK MUHUMYM MATU MUHYT. OTOT MHTEpBan MOXeT
ObITb COKpaLLEH A0 BpeMeHu, TpebyeMoro Ha cmaTtbiBaHMe BYKCMPHOro Tpoca Nno BCen AnvHe ¢
©apabaHa nebenku npu Harpyske, ykazaHHon B 6.6.3.1.5, ecnn OHO MEHbLUE NATU MUHYT.

6.6.3.2 OkcnnyaTtauMoHHble TpeboBaHUS.

6.6.3.2.1 3OKCTpeHHast oToaya Tpoca AOMmKHa ObiTb NpegycMOoTpeHa C MOCTUKA U nocTa
ynpaBneHus nebegkamm Ha nanybe. lMoct ynpaBnexHus nebepkamyn Ha nanybe OoOmKeH
HaxoguTbcs B 6e3onacHom mecTe. PasmelleHne B HEMNOCPEACTBEHHOW BM30cTM OoT nebeaku
He cumTaeTca Ge3onacHbIM MECTOM, €CflM He 3aJ0KYMEHTMPOBaHO, YTO 3TO pa3MeLlleHune
3alUMLLEHO B Cny4vae paspbiBa OyKCMPHOro Tpoca unmn otkasa nebeaku.

6.6.3.2.2 YnpaBneHne SKCTPEHHOW OTAA4Yen OOIMKHO HaxoauTbCs ONM3KO OT KHOMKM
aBapuiHOro octaHoBa paboTbl nebedkn, ecnym oHa NpegyCMOTPEHa, U OOIMKHO ObiTb YETKO
NOEeHTUMULUMPYEMBIM, XOPOLLO BUAHBIM, NErkogoCTYMHbIM U PacrnofioXeHHbIM B MecCTe,
obecneunBaoLmm GesonacHyo paboTy.

6.6.3.2.3 ®OyHKUMS IKCTPEHHOM OTh4ayYn OOfKHA MMETb MpUOpUTET nepen nobon
dyHKUMEN aBapunHoro octaHoBa. CpabaTbiBaHWe aBapuiHOro octaHoBa nebeaku ¢ noboro
nocta He JOMKHO OCTaHaBnMBaTb PaboTy CUCTEMbI SKCTPEHHOW OTAAauM ¢ noboro nocra.

6.6.3.2.4 KHOMkM ynpaBneHnsi CUCTEMOMN IKCTPEHHOW OTAaYM AOSMKHbI UMETb (PYHKLMIO
NoATBEPXKAEHNA ONA OTMEHbl; 3TO MOATBEpXAEeHWe MOXeT ObiTb BbINOIHEHO C MoCTa
ynpaBneHns, OTIIMYHOrO OT TOro, rae 3KCTpeHHas oTaadva bbina akTnempoBaHa. [JomkHa ObiTb
obecnevyeHa NOCTOAHHAsA BO3MOXHOCTb OTMEHbI 9KCTPEHHOW OTAA4YM C MOCTUKA HE3aBUCUMO
OT MecCTa aKkTMBauum cpabaTbiBaHus 1 6€3 BMeLLaTenbCTBa onepaTtopa Ha paboden nanyoe.

6.6.3.2.5 Cpeactea 1 cucteMbl KOHTPONA AN 3KCTPEHHOro/aBapumnHOro UCNOMb30BaHUA
OOJMKHbI ObIThb 3aLLMLLEHBI OT CNYyYanHOro UCNoNb30BaHMS.

6.6.3.2.6 MHOMKaTOpbl MCTOYHWMKOB MUTAHUA U/MNW YPOBHU LaBfEHUs, CBA3aHHbIE CO
wtatHoM paboTon CUCTEMbI IKCTPEHHOW OTAaun, AOSMKHbI ObiTb yKasaHbl Ha MOCTUKE.
ABapuiiHas curHanmsaums BKMAOYaAEeTCs aBTOMAaTU4YeCKW, ecnn Kakou-nmbo napameTp
BbIXOAWT 3a Npeaernbl NOSIHOW NPUrogHOCTU K SKCMyaTaumMm CUCTEMbI SKCTPEHHOW OTAauMN.

6.6.3.2.7 B Tex cnyyasix, korga 3TO NpakTU4YEeCKM BO3MOXHO, YNpaBfieHMe CUCTEMOWN
3KCTPEHHON oOThayYn [OMmkHO obecnedmBaTbCsl C WCMNOSMb30BAHMEM MNPOBOAHbLIX KaHaroB
ynpaBneHns, NONIHOCTbIO HE3aBUCHMMbIX OT NPOrPaMMUPYEMbIX SNEKTPOHHBLIX CUCTEM.

6.6.3.2.8 KomnbloTepHble CUCTEMbI, KOTOpble YMNpaBnslOT WM MOrMYyT BAUATL Ha
yrnpaBneHne cuctemMammn I3KCTPEHHOW OThaun, AOSMKHbI COOTBETCTBOBATb TpeboBaHWsM
pasa. 7 4actm XV «ABTOMatM3auusiy K MNporpammMuMpyeMbiM 3fEKTPOHHLIM CUCTEMaM
KaTeropuu lll.

6.6.3.2.9 KOMNOHEeHTLI, cTpaTterndeckn BakHble ONA 6e30Tka3HoOM paboTbl CUCTEMBI
3KCTPEHHON OTAaun, JOMKHbI ObITb NOEHTUULMPOBAHbLI N3rOTOBUTENEM.

6.6.4 TpeboBaHus K ncnbitaHusaM. O6Lme NONOXEHNS.

6.6.4.1 [Ona kaxgonW CUCTEMbl IKCTPEHHOM OT4ayM WM ee Tuna TexXHUYECKue
TpeboBaHua B 6.6.3.1 OOMKHLI BbITb NpOBEpPeHbl MO0 Ha 3aBogax-u3rotoBuTensx, NnMéo B
pamkax BBoga OykcupHon nebegku B aKcnnyaTauuio nocrie ee ycraHoBku Ha 6opty. Korga
npoBepKa WCKNIOYMTENBHO MyTEM UCMbITaHMSA HeuenecoobpasHa (Hanpumep, No NpUYUHE
cobniogeHnss TpeboBaHMI OXpaHbl Tpyda W NPOMbILINEHHON ©e30nacHOCTH), UCNbITaHWE
MOXeT co4veTaTtbCs C OCBMAETENbCTBOBAHMEM, aHanM3oM WK OeMOHCTpauuen nocne
cornacosaHus ¢ Peructpom.

6.6.4.2 TexHuMYecKMe XapaKTepUCTUMKM WM WUHCTPYKUMW NO 3KcnfyaTaumm CUCTeMbl
3KCTPEHHON 0TAA4YM SOMKHbI ObiTb BbIMyLLEHbl 3aBO4OM-NU3rOTOBUTENEM B BUAE AOKYMEHTOB U
ObITb 4OCTYMHBIMK Ha BOPTY CyAHa, Ha KOTOPOM yCTaHOBNeHa nebeaka.

6.6.4.3 WHCTpykuMn no nNpoBeOeHU0 OCBUAETENbCTBOBAHUA CUCTEMbl OKCTPEHHOM
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oTAa4m Tpoca bykcnpHon nebenkn AOMKHbI ObiTh BbiNyLLEHbI 3aBOAOM-U3roTOBUTENEM B BUAE
AOKYMEHTOB, corfnacoBaHbl Permctpom m 6biTb JOCTYMHbIMM Ha GOPTY CygHa, Ha KOTOPOM
ycTaHoBneHa nebepka.

6.6.4.4 [lpn HeobxoaMMOCTM ONs NPOBEAEHMS E€XErogHOro OCBUAETENbCTBOBAHUSA
nebenku Ha nanybe JoMKHbI BbITb NPeayCMOTPEHbI ONOPHbIE NYHKTbI HAAIeXallero pasmepa.

6.6.45 C yyetoM 6.6.4.1 CUCTEMbI SKCTPEHHOW OTAAYM [OOSKHbI MNPOXO4UTb
OCBMAETENLCTBOBAHME WHCMNEKTOPOM Ha 3aBOAAX-U3roTOBUTEMSX Ha COOTBETCTBUE
YyTBEPXXOEHHOW OOKyMEHTauum npu NpUEeMOYHbIX UCMbITaHUsAX B cooteBetctBum ¢ 5.10.5
yactn IV «TexHuyeckoe HabnogeHne 3a M3rotoBrieHnem msgenui» NpaBun TexHUYecKoro
HabnoaeHns 3a NOCTPOMKOW CYAOB U U3rOTOBMEHMEM MaTepuarnoB U U3Jenuin ona cynos.
WcnbiTaHnss Ha OGopTy cygHa [JOSMKHblI Npou3BoauTbea B cooTBetctBuM C¢  3.3.4.3.7
PykoBogcTBa no TexHMyeckoMy HabrogeHmo 3a MOCTPOMKOW CyaoB.
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7 nPuBOAbl TMAPABITUYECKUE

7.1 OBLWWUE NONOXKEHUA

7.1.1 He ponyckaetcs coeguHeHve cuctem TpybonpoBOAOB rMApaBANYECKUX
pyneBbIX MalUMH U CUITOBOMN cUCTEMbI ragpasnmyecknx BPLU ¢ gpyrmmu rmgpaBnnyeckumu
cucTeMamu.

He ponyckaeTca coeguHeHne TpyObONpoOBOAOB CUCTEM TMAPaBNMYECKUX MPUBOAOB
3aKPbITUA MaLUMHHO-KOTESbHbIX LWWAaxXT ¢ APYrMMU rMapaBinyeckuMmn cuctemamu.

Ha naccaxuvpckux cygax W cygax cneuuanbHOro HasHayeHuss He [onyckaeTcs
coefHeHne cncTem TpybonpoBOA4OB CKOMb3ALWMX BOAOHENPOHMLAEMbIX ABEPEN C MPUBOAOM
OT UCTOYHMKA SHEPIMM C APYrMMN TMOpaBNUYECKUMU CUCTEMaMN.

7.1.2 Ecnn Tpyb6onpoBog, o6cnyKuBatoLmnin rmapaBimyeckne SKopHble MeXaHU3Mbl,
coefvHeH ¢ TpybonpoBogamMun Apyrnx rupaBnnyeckux CUCTEM, OH AOMKeH 0b6cnyXunBaTbca
ABYMS1 HE3aBUCMMbIMM HACOCHbIMUW arperataMu, KaxKablin U3 KOTOPbIX AOMMKeH obecneyvnBaTb
paboTy AKOPHOro yCTPOMCTBA C HOMUHAIbHBIM TAFOBbIM YCUTMEM Y HOMUHANBHON CKOPOCTLIO
BbIOMpaHnsa sikopen.

7.1.3 MoBpexaeHne rmMapaBnNYEecKO CUCTEMbl He [OOIMKHO NpuBOAUTb K
NOBPEXOEHNIO MEXaHU3Ma UK YCTPOMCTBA.
7.1.4 Mcnonb3yemble B ruapaBnmnyecknx cUcTemMax XXmMakocTu OO0MKHbI BbiGMpaTbCs

C ydeTOM TemnepaTypHbiX YCMOBUIA, KOTOPble MOryT BO3HMKHYTb B 3KChnyaTauuu (CMm.
Tabn. 2.3.1-2 yactu VII «MexaHn4eckue yCTaHOBKNY).

7.1.5 Ha naccaxunpckux cygax n cygax cneumanbHOro HasHavyeHna rmgpasnnyeckme
CUCTEMbl CKOMb3SALWNX BOLOHENPOHULIAEMbIX OBepen C NpuUBOOOM OT UCTOYHWKA 3Heprum
MOryT ObITb LeHTpann3oBaHHbIMU NIMOO HE3AaBUCMMbIMU L1151 KaX40N OBEPMU.

LleHTpanu3oBaHHble CUCTEMbI AO0IMKHbI ObiTb CHaGXeHbI aBapuHO-NpeaynpeauTenbHON
CuUrHanu3aumen O HM3KOM YPOBHE MMOpPaBrNYeCKON XUOKOCTU B OBCNYXMBAKOLLMX CUCTEMY
pesepByapax U O HA3KOM JaBNEeHUU rasa B rmapaBnnyecknx akkymynatopax. [JonyckaroTcs
apyrme adpekTMBHbIE CpeacTBa KOHTPONSA MOTEpb 3anaca 3Heprun B rvapaBrinvecKmnx
akkymynaTopax. YKasaHHble CUCTEMbl aBapuUMHO-NpeaynpeauTernbHOW — curHanusagum
OOJMKHbI ObITh 3BYKOBBIMU M BU3YaribHbIMU M PAcnoSIOXKeHbl B MOCTY YpaBneHnsi Ha X040BOM
MOCTUKE.

KOHCTpYKUMNS LLeHTpann3oBaHHbIX CUCTEM [OMKHA CBOAUTb K MUHUMYMY BEPOSTHOCTb
OoTKa3a B paboTe 6onee yem 0gHOM ABEPM B Cyyae NoBpeXaeHNa 0QHOW U3 YacTen CUCTEMBI.

HesaBucumble rmgpasnuyeckune cUCTeMbI ans Kaxkgon CKOMb3siLLen
BOOOHENPOHULAEMON ABEPU A0SMKHbI OblTb CHaBXEHbI PACNONOXEHHOW B MOCTY YNpaBreHus
Ha XOO4OBOM MOCTUKE rpynnoBoW aBapunHO-npeaynpeanTeribHOW curHanmnsaumen o HU3KOM
OaBneHuun rasa unu gpyrmmmn 3ekTMBHbIMN CpeacTBaMm KOHTPONSA NOTEPU 3anaca aHeprum
B rMapaBnuUYecknx akkymynatopax. B kagom MecTHOM MOCTY ynpasneHus AOormkHa ObITb
npegycMoTpeHa MHAMKaLMs NoTepu 3anaca aHepruu.

Kpome TOro, rugpaBnnyeckme CUCTEMbI CKOMb3ALMUX BOAOHENPOHULUAeMbIX OBepen C
NPUBOAOM OT UCTOYHMKA SHEPrMM Ha MacCaXMpPCKMX Ccydax WM cydax cneumanbHOro
Ha3HayYeHns OOSMKHbI 0TBeYaTh TpeboBaHmam 7.12.5.7 yactu Il «YcTponcTBa, obopyaoBaHue
N CHabXeHune».
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7.2 MPOBEPKA NMPOYHOCTHU

7.2.1 [etanu rMapaenuMyeckMx MexaHU3MOB, Haxoddwmecs B MOTOKE CUMOBbIX
NMHWIA, OOIMKHbI ObITb MPOBEPEHbI HA NPOYHOCTL NPU OENCTBUM YCUIUIN, COOTBETCTBYHOLLNX
paboyeMy QOaBneHuIO; Npyv 3TOM MNPUBEOEHHbIE HaMNpPsHKeHUs B AeTansaxX He [OITKHbI
npesbiwaTb 0,4 Npegena Teky4decTn matepuana getanu.

7.2.2 B cnyvasax, npegycmoTtpeHHbix B 6.2.4.1, 6.3.3.2 n 6.4.2, gomkHa ObiTb
npouseedeHa npoBepka MPOYHOCTU AeTanen npu OeNCcTBUN YCUMNA, COOTBETCTBYHOLLMUX
OAaBMEHNIO OTKPbITUSA NpegoXpaHUTENbHbIX KnanaHoB; Npy 9TOM NpyBeAeHHbIe HanpsXXeHus
B AeTansix He JOmkHbI npesblwaTth 0,95 npegena TekyvyecTn matepuana getanu.

7.2.3 TpybonpoBogbl M apmaTypa rMApaBfMYECKMX CUCTEM AOSKHbI OTBEYaTb
TpeboBaHuaMm pa3sg. 2, 4 n 5 yactn VIII «Cuctemsl n Tpybonposoabi».
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7.3 MPEAOXPAHUTEJIbHbLIE U OPYTUE YCTPOUCTBA

7.3.1 'mppasnuyeckue MeXaHU3MbI OOJSTXHbI ObITb 3almLeHbl
npeaoxpaHnUTernbHbIMM KnanaHamu, gaBneHne cpabaTbiBaHUSA KOTOPbIX LOMKHO ObiTb He
Gonee 1,1 MaKkcMMasnbHoro pacyeTHOro JaBneHus, Kpome cnyyaes,
npenycMoTpeHHbIX 6.2.4.1 n 6.4.2.

7.3.2 Pabouyas XMOKoCTb OT NpeaoXpaHUTENbHOro KnamnaHa goSmkHa OTBOAUTLCA B
CnvBHON Tpy6ONpoBOA NN B CAIVBHYHO LIUCTEPHY.

7.3.3 [omkHbl ObITb NPeAyCMOTPEHbI YCTPOMCTBA ANS MOMHOM0 yaareHns Bo3gyxa

npwv 3anosiHeHnn mexaHnama n Tpybonposoaa paboyen XnaKocTblo, a Takke A58 NONONHEHUS
ee yTeyek u cnycka.

7.3.4 B rugpaBnuueckux cuctemax [OOIMKHbl OblTb MpefycMOTpeHbl (OUnbTpb
HeobXoANMON MPONYCKHOM CMOCOBHOCTU N YNCTOThI UrnbTpaumm paboyen KXMOKOCTW.

Y NOCTOSHHO AEWCTBYIOLMX rMapasnuyecknx cuctem (y rmapaBnuyecknx pyneBbiX
npvBOOOB, rMApaBNUYecknx MydT W T.N.) AOMKHaA ObiTb NpeaycMOTpeHa BO3MOXHOCTb
OYUCTKM PunNbTpoB 6e3 NpekpaLleHnss PYHKLNMOHUPOBAHUS CUCTEMBI.

7.3.5 MacnsHble ynnoTHEHUs MexXay HenoABWKHbIMU YacTaMmn, obpasytowme 4acTb
BHELUHEWN rpaHnLbl AaBNeHNs, AOMKHbI ObITb TMNA «MeTanmn no MeTanny».

MacnsiHble ynnoTHEeHUs Mexay MNOABWXKHbIMK YacTsiMy, OBpasyloline 4acTb BHELUHen
rpaHvubl AaBneHuns, AOMmKHbl ObiTb NpoaybnupoBaHbl Tak, 4TOObl MOMOMKa OLHOMO
YNNOTHEHUSA He BbiBeSia U3 CTPOS UCMONMHUTESbHBIA MEXaHMU3M.

MpuMeHeHne anbTepHaTUBHbLIX YCTPOMCTB, obecneymBaloLMX PaBHOLEHHYIO 3aluuTy
OT NpOTeYeK, JOIMKHO BbITb cornacoBaHo ¢ Pernctpom.

7.3.6 WTtokm rmpgpaBnuyecknx paboymx UuIMHOPOB, MOABEPXKEHHbLIE CUITbHOMY
BO3AENCTBUIO MbIIN M Yy KOTOPbIX HE UCKNIOYEHa BO3MOXHOCTb 0bneaeHeHus, 4OMKHbI OblTb
3alUULLEHbI OT 3TUX BO3OENCTBUN.

7.3.7 'Mapaenuyeckne MexaHu3Mbl AOMKHbI 6bITb 060pyaoBaHbl HEOHBXO04MMbIMU
npnbopamu Ans KOHTpons 3a ux paboTomn.
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8 TASOTYPBUHHbIE ABUIATENA

8.1 OBLUME NOJNIOXKEHUA

8.1.1 TpeboBaHna HacTosero pasgena pacnpoCTPaHSTCA Ha [naBHble WU
BCnomorarernbHble cydoBble ra3oTypouHHble asuratenu (I'TA) mowHocTeio 100 kBT 1 Gonee.
PacnpocTtpaHeHne atux TpeboBaHuin Ha [T[ mowHocTbio MmeHee 100 kBT npousBogntcs B
ob6beme, cornacoBaHHOM ¢ Pernctpom, ¢ yuetom HasHadeHus ['T/.

TpeboBaHUsA pacnpoCTPaHATCS Ha KOHBEPTUPOBAHHbBIE aBUALMOHHbIE, KOopabenbHbIe U
ctaumoHapHble ['T[ npu nx npMMeHeHN Ha MOPCKUX Cyaax.

O6nactb npumeHeHusa 'L, Ha KOTOpble pacnpoOCTPaHATCS HacToswme TpeboBaHus:

BOAOM3MeLLaloLLme cyaa;

BbICOKOCKOPOCTHbIe cyaa (BCC);

cyda ¢ AUHaMMYeckuM npuHumnom nogaepxanus (COMM),

a Takke nnaeyune Byposble ycTtaHoBku (MBY) n mopckue ctaumoHapHble nnaTgopmbl
(MCr).

8.1.2 PacyeTHast MOLLUHOCTb OTHOCUTCA K pacyeTHbIM YCMOBUAM, TO €CTb K
onpegeneHHbIM 3Ha4YEHMAM TeMMNepaTypbl HAPYXXHOro BO3ayxa M BoAbl, BNaXXHOCTU BO3AyXa,
aTMOCEpPHOro AaBfeHus U CONPOTMBIIEHUS Ha BCacbiBaHWM WU BbIMyCKE, MPUHATBHIM NpU
npoektupoBaHun 'ML.

PekomeHayeTcs NpyHMMaTh 3a pacyeTHbIE YCNoBUS cnegytolime 3HadeHns napaMmeTpos:

Temnepartypa Bosfayxa Ha Bxoge B ' T, °C — +15;

OTHOCUTENbHAas BIIAXHOCTb BO3ayxa, % — 60;

hasneHune Bo3gyxa, klla — 100.

8.1.3 Ha cypax HeorpaHM4YeHHOro paroHa nnaBaHUA HeoOGXOAMMO MPUMEHEHNE He
MeHee OByX rnasHbiX [T[ ¢ obecnevyeHnem BO3MOXHOCTU xoda cyaHa npw pabote ogHoro
rTa.

Mpn npumeHeHun opgHoro [T HeobxoaMMOCTb WM OTCYTCTBUME HEOBXO4MMOCTU
pe3epBHOro ycTponcTea, obecneuvBalroLlero xod cygHa [JormkHa ObiTb cornacoBaHa C
Pernctpom ¢ y4eTom 0COBEHHOCTEN KOHCTPYKLMN U Ha3HaYeHUs CyaHa.

8.1.4 MO ¢ NnpoMeXyTouHbIM OXMaxgeHueM BO3adyxa Mpu MOMHOM npekpalleHun
nogayn BoAbl B BO34yxooXxnaguTernb AOSMKEH pasBuBaTb MOLWHOCTL He MeHee 20 %
pacyeTHOMN.

8.1.5 MO c peBepCcuBHbIM YCTPONCTBOM AOSMKEH obecnevmBaTb peBepc C NOSHOro
nepegHero xoda Ha NOSHbIN 3agHWIA Xo4 U B obpaTHOM HanpasneHun (cm. 2.1.4 vyactu VI
«MexaHnyeckne yCTaHOBKM»).

Honyckaetca yctaHoBka T, He umelowmMx peBepca, MpuM HanuMyuunm Ha CyaHe WHbIX
CpeacTB 1 yCTPONCTB, obecneynsatoLLmx 3agHUIM Xoa,.

Mpn npumeHeHMM TypOUHbI 3agHero Xxoda LOSMKHbl BbINOMHATLCA TpeboBaHus 3.1.2
n 3.6.2, Npy UCMNoNb30BaHUK peBepc-peaykTopa — TpeboBaHms 4.1.1 HacTosLLEeN YacTu, a B
cny4vae ucnonb3oBaHus BPLL — TpeboBanna 6.5.5 yactu VII «MexaHn4yeckne yCTaHOBKNY.

Mpn wncnonb3oBaHMKM CXKaTOro BO3dyxa ANA CUCTEM peBepca 3anac ero A0JSPKEH
obecneynBaTb He MeHee 25 nepeknagok opraHoB peBepca, Npu 3TOM MOMNOSIHEHME 3anacoB
CXKatoro BO34yxa [OOMMKHO OCYLEeCTBNATbCA aBTOMATUYECKM HE MeHee 4YeM OT ABYX
WMCTOYHUKOB CXKaToro Bo3ayxa.

3anpeljaetca nNOOKIOYEHNE K CUCTEMaM CXaToro BO34yXa BbICOKONO AaBrieHus,
obecneumBatomm paboTy cuctem pesepca, apyrmx notpebutenen (3awutel, JAY).

8.1.6 Pacuetamu n ucnbiTaHnamMm gosmkHa ObiTh fJokasaHa yctondmas pabota 'L
0e3 cpbiBa M nNomMnaxa Ha BCEX BO3MOXHbIX 3JKCMMyaTaLMOHHbLIX pexummax, BKnovas
MaHeBpEHHbIe, a Takke Npu JONYCTUMbLIX 3aHOCax NPOTOYHOM YacTu T 1 B Tponuyeckux
ycnosusax (nNpu TemnepaTtype Bo3gyxa He MeHee 45 °C, OTHOCWUTENbHOW BIaXHOCTU
Bosayxa 95 % npu 35 °C 1 Temnepatype 3abopTHom Boabl 35 °C).
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Habpochbl n cbpockl Harpy3kv A0MKHbI NPOM3BOANTLCA CO CKOPOCTLIO, obecneynBatoLlen
ycTonumByto paboty komnpeccopos T[] Bo Bcem guanasoHe ero paboThl.

Mporpamma npoBepkn yctonumBocTn pabotbl ML gomkHa ObiTb B KaXaom criyyae
cornacoaHa ¢ Peructpom; npu 9TOM npoBepka AOMKHa MPOU3BOAUTBCH KakK Ha cTeHae
3aB0Oa-n3rotoBuTeENS, Tak U nocne yctaHosku [ T Ha cygHe.

8.1.7 Bo Bcem auanasoHe paboumx MYyCKOBbIX PEXMMOB He AOMKHO ObiTb 30H,
orpaHunymnBatowmnx paboty M ns-3a sBubpaummn. Hopmbl BUGpaumm He OOMKHbI NpeBbiwaTh
gonyctnmbix pasg. 9 yactu VII «kMexaHn4eckne yCcTaHOBKNY.

8.1.8 Onsa 'TO cypos, neposbix knaccoB Arc6 — Arc9 v nenokKonoB, OOMKHbI
BbINONHATbCA TpeboBaHua 2.1.2 yactm VIl «MexaHudeckme yCTaHOBKW»; e€criv 3To
HEeBbIMOMHUMO, Harpy3ku Ha yanbl, nepegatolime MoWHOCTb OT T K ABWMXUTENO, JOMKHbI
cornacosbiBaTbCA ¢ Peructpom.

8.1.9 B kauyecTBe NyCcKOBOro yCTPOMCTBA AOMMKHbI NPUMEHSATLCS dneKTpoaBuraTenu
nepemMeHHOro Toka. Wcnonb3oBaHwe anekTpoasuraTenen MnOCTOSIHHOMO ToKa, a Takke
MyCKOBbIX YCTPOWCTB APYrMX TUNOB AOMKHO ObITb cornacosaHo ¢ Pernctpom.

lMyckoBoe ycTponctBo kaxgoro [T OOMKHO MMETb BO3MOXHOCTb MNPUBOOUTLCA B
OencTBme He MeHee YeM OT BYX UCTOYHUKOB aHeprun. Nepexos ¢ 0gHOro UCTOYHMKA SHEPTnn
Ha agpyron ans 3anycka [T gomkeH npoum3BoanTbCs 3a BpeMsi He ©6onee 60 c. [Ons
BbICOKOCKOPOCTHbIX cygoB (BCC) u cynooB ¢ AMHAMMYECKUMM NPUHUMNAMU NOAOEpPXKaHUS
(COrr) ponyckaetcsa nMTaHMe OT OOHOTO UCTOYHWUKA SHEPTUMN.

HomkHa ObITb obecnedeHa BO3MOXHOCTb MPOM3BOACTBA HE MEHee 4eTblpex
nocnegoBartenbHbix 3anyckos ['TH. [omkHa obecneunBaTbCa BO3MOXHOCTb 3anycka ['T[ oo
MOSIHOM OCTaHOBKM poTOpa, NPUBOAMMOrO NMYCKOBLIM YCTPOWCTBOM.

8.1.10 Mpn ucnonb3oBaHun B [T TOMNMB C npucagkamu, OalOWUMWN OTIIOXKEHUS
NPOAYKTOB CropaHus Ha nonatkax TypbwH, OOMMKHbl OblTb NPeayCMOTPEeHbl CUCTEMbl U
cpedctBa ANl OYUCTKM  MPOTOYHOW 4Yactu TypbuH ©e3 octaHoBkm [T[. [ormkHa
npegycMatpmBaTbCa CUCTEMA MPOMbIBKM OCTaHOBSIEHHOro T ANa OYMCTKM OTNIOXKEHUI Ha
nonaTkax TypbuH 1 ConeBbIX OTIIOXKEHMI Ha NonaTkax KOMMPeCCOpPOB.

Ouuctky n npombiery T BCC n CANNI gonyckaeTcst nponsBoguTb B MOPTY C MOMOLL b0
BGeperoBbIX YCTPOWCTB.

Ouunctka nnn NpombiBKa MPOTOYMHOW YacTu AOMMKHbI obecneumBaTb BOCCTAHOBEHWE
xapaktepuctuk 'T. Cpeactsa o4MCTKM (MPOMbIBKM) HE AOMKHbI OKa3biBaTb KOPPO3NOHHOIO
BO3JENCTBMA Ha nNPOTOYHYH YacTtb [T u nNoBEepXHOCTU YTUNM3ALUMOHHOINO KOTMa,
pacnonoxeHHoro 3a I'MA. OTxo4bl NPOMbIBKM OOMKHbBI CMBATLCS B ClieunanbHble LUCTEPHbI.

Motowee cpenctBo ans npombiBkn [T OOMKHO MMETb caHMTapHoe ogobpeHue K
NMPYMEHEHMIO HA MOPCKUX Cyaax.

8.1.11 BosgyxosabopHble ycTponctBa [T  gomkHbl  ObiTb  0BOpyaoBaHbI
GQUNbTPYOLWMMN  YCTPOUCTBaMK, nNpefoTBpallaloWnMMM  onacHble Ans  HOpManbHOWM
akcnnyatauum [T ckopoCTM 3aHOCa NPOTOYHbLIX YacTen KomnpeccopoB. [lpoBepka
3PEKTUBHOCTN DUMBTPYIOLLMX YCTPOMUCTB OOSMKHA COBMELLATbCs C NpUemMocaaTouHbIMK
NCNbITaHNAMU CyaHa.

Pa3melleHne npvemHon 4Yactu BO34yX03abOpPHOro YCTPOWCTBA [LOIMKHO MCKIOYaTb
nonagaHue B KOMMPECCop BOAbl, NAPOB BbIMYCKHbIX ra30B M BbIOPOCOB M3 BEHTUNATOPOB.
Heobxoanmo npegycMoTpeTh Mepbl, He gonyckarLne obnegeHeHns BCacbiBalOLLEro TpakTa,
€CNnKn No YyCNoBmUSAM SKCMyaTauum cygHa CywecTByeT OnacHOCTb 0bneneHeHus.

HormxkeH 6bITb NpeaycmoTpeH pesepsHbin NpueM 60 % Bo3agyxa Ha cnyyan obnegeHeHus
BO34yX03abOpHOro Tpakra.

Mepbl npotnB obnegeHeHns u pesepBHbIN nNpuem Bosgyxa ana BCC w CAOMM no
cornacosaHuto ¢ Pernctpom gonyckaeTtcst He npegycMaTpuBaTthb.

Bo3gyxo3abopHoe yCTPOMCTBO He [AO/MKHO Bbi3blBaTb 3aBUXpPEHWE Ha BXO4e B
KOMNpeccop, NPUBOASILLEE K CHUXKEHMIO €r0 YCTONYMBOWN paboThbl HA BCEX AKCMyaTaLMOHHbIX
pexumax.
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Cuctembl gpeHaxen n3 BO3Ayx03abOpHbLIX YCTPOMCTB AOMKHbI ObiTb 0OOpPYAOBaHbI
rmgposaTBopamu.

HormkHbl 6bITb NpeaycMoTpeHbl BbICTPOAENCTBYOLNE NPUCTIOCOBNEHNS AN 3aKPbITUA
BO3ayxo3abopa.

8.1.12 Cwucrtembl BblNycka rasoB [AODKHbl WMMETb YCTPOMCTBA 3aKpblTus C
ANCTaHUMOHHBIM MPUBOAOM AN UCKIIOYEHMS LMPKYNSLUmMY rasa n sosgyxa yepes [T kak npu
noxkape, Tak n BO BpeEMS CTOAHKM.

Ecnu oamH BO3gyxoBog vnv BbIXIIONHOW TpybonpoBoA yCTaHOBMEH Ha ABa n Gonee
asuratens, HeobxoOuUMO MCKIIYUTL LMPKYNAUMI0 BO3dyXa M rasa yepes HepaboTaroLmm
aBuraTens.

8.1.13  WaxTtbl 3abopa Bo3ayxa v BbiNycka rasa, TONMBHbIE, OXNaxaatowme n gpyrme
Tpy6onpoBoAbl OOMKHbI MPUCOEOMHATLCS K ABUraTtento Tak, 4Tobbl He nepefaBaTb K MeCcTy
npucoeanHeHNs1 YCUnuim npu pacLumpeHuu.

TpybonpoBoabl AOMKHbI BbliAEPXNBaTb YPOBHU BUOpaLMK, BbidbiBaeMble paboTatowmm
rTa.

8.1.14 B BosgyxoBogax M wWwaxTtax Ans nogsoga Bo3gyxa K KOMMNpeccopy Bce
BHYTPEHHWE AeTanu AOSMKHbI U3roTOBAATLCA U3 KOPPO3MOHHOCTOMKMX MaTepuanoB. Pasmepbl
aeTtanen n Kkpenexa AOMKHbl UCKMoYaTb BO3MOXHOCTb MX MPOXOAa Yepe3 3alUTHbIE CeTKU
nepea komnpeccopoM. Becb kpenex BHYTpM JOMKeH cTtonoputbes. LWaxTsl n Bo3gyxosogbl
OOIMKHbI obecneyvmBaTb BO3MOXHOCTb MEPUOONYECKOr0 KOHTPOMSA COCTOSIHUSA BHYTPEHHMX
NOBEPXHOCTEN.

8.1.15 Bce Typ6okomnpeccopbl 1 cMnoBbie TYPOWHbBI AOIMKHLI UMETL YCTPONCTBA A5
nposopaymBaHus. JomkHa 6biTb NpegycmoTpeHa 6rioKnpoBKa BanonoBOpPOTHOIO YCTPONCTBA
C nyckoBbIM ycTponcTBom T unm aBToMatmyeckoe oTKNHYEHNE.

Ha ObicTpo oTkMo4aeMbix MydTax [ormkHa ObiTb nNpedycmMoTpeHa OnokupoBka,
nckntovatrowas nyck 'L npyn OTKNIOYEHHOM peayKTope.

8.1.16 [ TO Ana npuBoda aBapuUMHOrO reHepaTopa W MOXapHOro Hacoca AO0SIKEH
UMETb aBTOHOMHbIE LMCTEPHbI TOMMMBA, CMa3kn N oxnaxaeHus. ABTOMaTMYECKU 3anyck
AoIKeH 6bITb NpoaybnupoBaH pyYyHbIM C MECTHOMO NOCTa ynpaBeHus.

8.1.17 [omxHa 6bITb NpeaycMoOTpeHa BO3MOXHOCTb BbIMNOMHEHUSA MNepen KaxabiM
nyckom 'T[ «xonogHoro 3anycka» (FIOXHOro nycka 6e3 nogayv Tonnuea) ANa yoaneHus
octaswerocs B [ T[] xunakoro Tonnmea (Mnv rasa npy paboTe Ha rase) OT Heyga4HOoro 3anycka
UNKn n3-3a NpoTeYeK TONNMBa B KAMepPY CropaHusl Npu CTOSIHKE B FOTOBHOCTMW.

MpoAoMKUTENBHOCTD U KOMNYECTBO «XONOOHbIX 3anyCKOB» JOIMKHO 00ecneymTb NOMHYH0
BeHTUnAuuio ' oT HecropesLwiero Tonnmea (rasa).

8.1.18 [Ona npegynpexgeHua nornagaHns napoB Macna B OKpyXalouly cpeny
MacrnsiHble CUCTEMbI OOMKHbI BbITb 0O0pPYa0OBaHbI CneumanbHbIMM MacrnooTAENUTENIMNU CO
cbpocom BO3ayxa B LLAXTY BbINyCKa OTXOOSALLMX ra3oB (Ha cpes razooTeoaa).

8.1.19 Kaxgbw 'L gosmkeH ObITb 3aKPbIT LUYMO- U TENSIOM30NUPYHOLLNM KOXYXOM.
MpOoCTpaHCTBO BHYTPU KOXyXa OOIMKHO MpoAyBaTbCA chneumanbHbiM BEHTUAATOPOM Mn 3a
CUET IKEKUUWN BbINYCKHbIX ras3oB. TemnepaTtypa Ha BHELLUHEN MOBEPXHOCTU KOXyxa OOSKHa
oTBeYaTb CaHUTapHbIM HOpMam. Mpu 3TOM OOMKHbI BbITb 06ecneveHbl 4OCTYN K OCHOBHbIM
cOopHbIM eauHUUaM n geTtanam Ans obcnyxuBaHuA B 3KCnnyaTauum, a Takke OCMOTP
NPOTOYHOM YacTh TYpOUH, KOMNPECCOPOB 1 KaMep CropaHnst 3HOOCKONaMM.

[nsa obecnevyeHnsa caHUTapHbIX TpeboBaHWI MO YPOBHIO LWyMa B MALLUMHHOM OTAENeHUN
AOIMKHO BbITb NPegyCMOTPEHO rMyLLEHNe LWyMa Ha Bxode Bo3ayxa v Bbixoae rasa u3 M.

8.1.20 Kaxgbm [T [OmKEeH WMETb CUCTEMY MNOXAPOTYLUEHUS, aBTOHOMHYHO
OT CUCTEMbI NOXAPOTYLIEHNST MALUMHHOMO oTAaeneHus. MNpu Hanuyuu Ha cygHe HEeCKOSbKUX
MO pomkHa O6bITb NpegycMoTpeHa BO3MOXHOCTb MOAaYM OrHeTylwauwlero BellecTBa
OT NPOTMBOMOXapHoOW cuctemsbl ogHoro [TO k gpyromy. KonnyecTBO OrHeTyLllallero
BELLECTBA B CUCTEME NOXAPOTYLLUEHUS SOIMKHO OblTb pacCYMTaHO M3 YCrOBUS 3anoSfIHEHMUS
BHYTpeHHero obvema kaxgoro ' n Haxoasweroca 3a HUM YTUIM3AaUWMOHHOro KoTna (npu
ero Hanuuum). [TO pomkeH 6biTb obopyooBaH ABYMSA U3BellaTensiMv  NOXapHOW
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CUrHanusauun — TemnepaTypbl cpedbl NOA4 LYMO- U TENrOU3ONUPYHOLLUM  KOXYXOM W
BbINyCKHbIX rasos 3a [ T/.

8.1.21  TpybonpoBoabl TOMMMBaA M Macna AOSMKHbl OblTb  PaCMoONOXeHbl Wnn
obopyaoBaHbl Tak, 4ToObl Npy paspbiBe TPyOGONpoBOAOB Obinia MUCKAOYEHA BO3MOXHOCTb
nonagaHusa npoTteyek Ha ropayme vyactu ['T[.

8.1.22 lMepeyeHb 3anacHbIX YacTen JOMKeEH ObiTb COCTaBIIEH N3rOTOBMTENEM UCX0AS
13 onbITa 3KCnryaTauun JaHHOro Tuna arperara.

8.1.23  [lpu koHBEPTUPOBAHUM ABUraTenen ansg paboTbl B MOPCKMX YCITOBUSAX AOSMKHbI
ObITb NPOBEAEHbI cornacoBaHHble ¢ Pernctpom npoBepku Ha obecneyeHre pecypca.
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8.2 POTOPbI I'TQ

8.2.1 Pac4yeT Ha npo4yHOCTb poTopoB [T[ gomkeH NpomM3BOAUTLCS AN pexuma
MakcMMasibHOM MOLLHOCTM W AN PEXUMOB, MPU KOTOPbLIX HanpsKeHus MoryT SOCTuratb
MakcumarnbHOro 3HadeHus. [lpoBepouHblin pacyeT TypOuWHbI, Aarowen Kn3bbiTOUHYHO
MOLLHOCTb, NMPON3BOAUTCA ANsl YacToTbl BpaweHus, Ha 20 % Bbille HOMWHAINbHOW, OIS
oCTarlbHbIX POTOPOB NMPOBEPOYHbIV pacyeT NPOn3BoOaUTCA ANs YacToTbl BpaweHus, Ha 10 %
BblLLlE€ HOMWHAMNBLHOMN.

8.2.2 Ona Bpawatowmxca getanen [T gomkeH ObiTb Npou3BeneH pacyeT Ha
YBEMUYEHHbIN KPYTALNUA MOMEHT, COOTBeTCTBylWwmMA pabote [T npu Temnepatype
Hapy>XHoro Bosayxa, Ha 20 °C HmKe pacyeTHOMW.

8.2.3 Pac4yeT Ha NpoYHOCTL BpaLLaloWwmnxcs geTanen ra3oBblx TypbuH 3agHero xona
OOIMKEH MpOU3BOAUTLCA Ha MakCMManbHbIA  KPYTAWMW  MOMEHT, COOTBETCTBYHOLLMMI
3KCTPEHHOMY TOPMOXEHMIO CyaHA C NPUMEHEHUEM «KOHTprasa.

8.24 PacyeT Ha npo4HOCTbL y3rnoB, nepeparowmx mowHocte T gna npueoga
CyOOBbIX reHepaTopoB TOKa, AOIHKEH NPON3BOAUTHLCH MO KPYTALWEMY MOMEHTY ANS pexuma
KOPOTKOro 3aMblKaHWA, €eCilii B CUCTEME «ABUratesfle — reHepatop» He MNPUMEHSITCS
cneumanbHble MydTbl MPOCKanb3biBaHUS.

8.2.5 Kputnyeckas 4yactoTa BpalleHUsi poTopa LOSMKHA OnpeaensTbCs C y4eToM
KoHconen n otBevatb TpebosaHuam 3.2.2. [1ns KOHCOMbHbIX POTOPOB HEOOXOAMM pacyeT
npeueccun n ONOSTHUTENBHbIX Harpy3oK OT rTMPOCKONMMYECKOro MOMEHTA.

8.2.6 [lormKHbI BbINONMHATLCS Takke TpeboBaHua 3.2.3 — 3.2.5.

8.2.7 OnHammyeckne HanpskeHWsa B IionaTkax KoOMMpeccopoB, paboTawwmx B
KOPPO3NOHHOW cpefe, OOMKHbl OblTb onpeferneHbl dKCnepuMeHTanbHO npeanpusTuem-
N3roToBUTENEM Ha BCEX paboumx pexummax, BKoYas pexumbl 3anycka, u obnonatbiBaHue
OOJDKHO ObITb OTCTPOEHO OT onacHbiX dopm konebdaHni. 3anac nNo yCTanoCcTHOW NPOYHOCTU
paboymx nonaTok AoSMKeH BbITb HEe MeHee 3 A1 OCHOBHbIX PEXMMOB U 2,5 — AN NPOXOAHbIX.
OTcTynneHue oT aToro TpeboBaHMa BO3MOXHO, ecrnin uarotosutens T npuBegeT AaHHbIE O
HaOEeXHOCTU NONaToK KOMMPECCOPOB B KOPPO3MOHHOW cpefe npu MeHbLMX 3anacax Mo
YyCTanoCTHOW NPOYHOCTN.
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8.3 KOPMnycCbI I'tTA

8.3.1 B kopnycax rasoBbix TYpOWH 1 KOMNPECCOPOB AO0SMKHbI ObITb MPEAyCMOTPEHbI
cneumanbHble NIOYKA UNU OTBEPCTUS AN OCMOTpa fnonaTtoyHoro annapata, a camu T[4
OOJKHbI CHabXaTbcsa cneumanbHbIMM Npubopammn 4ns ocMoTpa (3HZocKonamm).

8.3.2 Ecnu B I'T[] ncnonb3ytoTcs NOAWUNHUKK CKONbXeHus, kopnyc [T gormkeH
oTBeyaTb TpeboBaHuam 3.3.7.
8.3.3 Mpn NpUMEHEHNN BHYTPEHHEN M30MALMK Kopriyca ra3oBon TypOuHbI 4OMKHO

ObITb 06ecnevYeHo HagexHoe ee KpenneHne 1 NOKpbITUe KOXyXaMu, UCKIYatoLee MecTHoe
OrofieHne NoBEpPXHOCTM Kopryca 1 nonagaHue n3onsumm B NPOTOYHYIO YacTb.

8.34 KoHCTpyKUMA MacngaHbIX YNIOTHEHUIW SOMKHA UCKIOYaTb nonagaHve macrna v
MacnsiHbIX MapoB B MPOTOYHYK 4acTb TYpOMH M KOMNPECcCcopoB, a Takke BbIOpOC Macna wm
napoB Hapyxy.

8.35 Kaxabi [T 0omkeH nMeTb ApeHaXKHble OTBEPCTUS B HUXKHEN TOYKE Kopnyca.
[peHaxHble 0TBEPCTUS OOMKHbI UMETb CINUBbLI Yepe3 OTKPbITblE BOPOHKU, COeAMHEHHbIE C
uMcTepHammn nporteyek, ans udbexaHust 3atonneHus [T npu nepenonHEeHUn UUCTEpPH
NpOTEYeEK.

8.3.6 Kopnycbl 1 KOXyxu OOMmKHbI obecneymBaTtb HeNpobMBaemMoCTb Mpu 06pbiBe
pabouyen nonaTku.
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8.4 NOAWNNMHUKN TTA

8.4.1 MogwmnHuku ckonbxenmns 'L gomkHbl oTBedaTb TpebosaHuam 3.4.

8.4.2 Ona cyposbix [T Bcex TMNOB paspellaeTcs npuUMeHeHue NOALUUMHUKOB
KayeHus.

8.4.3 Ha kaxgom cnueBe cmasodHoro Macrna wu3 onop [T [omkHbl ObiTb
YCTaHOBIEHbI CUrHANM3aTopPbl HANMUKUS CTPYXXKN U AaTymku TemnepaTypbl Macna.

8.4.4 lMprMMeHeHne BHYTPEHHMX NOALLNMHMKOB HA TPEXOMOPHbIX Banax AOJMKHO ObiTb
TexHu4eckn o6oCHOBaHO u cornlacoBaHo ¢ Permctpom.

8.4.5 JTiobas octaHoeka (T[], He gormKHa NPUBOANTL K NOBPEXAEHMIO NOALUMMHUKOB,

ana  4ero HGO6XOLI,I/IMO npegycMoTpeTte nogady CMa3kum npu  OCTaHOBKE FT,El n
aBTOMaTU4eCKoe BKITHOHEeHNEe CUCTEMbI NMPOKPYTKMN POTOPOB.
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8.5 KAMEPbI CTOPAHUA

8.5.1 YctponctBo kamep cropaHua [T pomkHo obecneumBaTtb ygobHoe wux
obcnyxuBaHme M BO3MOXHOCTb 3aMeHbl (DOPCYHOK M XXapoBbiX TPyO B CyOOBbIX YCIOBUSAX.
dopcyHkM A0MKHbI ObITb B3anMmo3ameHsieMbl 6e3 3HauUTENbHOW PeryriMpoBKM CUCTEMbI
nogauyv Tonnuea.

8.5.2 HomkHa ObiTb obecnedeHa BO3MOXHOCTb OCMOTpa 3HOOCKOMAMM >XapOBbIX
Tpy® kamep cropaHus 6e3 nx pasbopku.

8.5.3 [omkHO ObITb MCKNIOYEHO NonagaHne Tonnmea B Kamepbl cropanua T npu
HepaboTatoLem asurarerne.

854 TonnueHble Tpy6ONpoBOAbLI BLICOKOrO AaBMEHMS U rnaBHble OPCYHKN LOMMKHbI
ocBoboOXaaTbCsl OT TOM/MBA MOCME OCTaHOBKM ABUratens wnuM npekpaweHna paboThbl
POPCYHKMN.

[MyckoBble TOMnMBHbBIE TPYOONPOBOALI M NMYCKOBbIE (POPCYHKN OOIMKHbI OCBOOOXAATLCA
OT TOMnMBa nocne npekpaweHnsa pexxmma nycka.

OcBoboxaeHne OT TonnMBa [OOIMKHO  OCYLLECTBNATbCS MNyTEM  aBTOMAaTUYECKOro
OTKPbITUS KNnanaHoB CrvBa Ha COOTBETCTBYOLLIEM TpybornpoBoae.

8.5.5 MO gomkeH G6bITb 060pyaOBaH HE MeHee, YeM ABYMsI BOCNNIaMEHUTENSIMU.
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8.6 TEMNJIOOBMEHHbIE AMNMNAPATbDI

8.6.1 B TennoobmeHHbix annapatax [T (pereHepaTopax u BO34yX00Xnaantensx)
AOMKHa OblTb  nNpegycMoTpeHa BO3MOXHOCTb — ODOHapyXeHMs npoTeyek M MecTta
NOBPEXAEHHOro 3B€Ha C NOMOLLbIO ONPECCOBKM.

IMNoTHOCTL pereHepaTopa AO0SMKHA MPOBEPATHCA Kak Mo rasoBOW, Tak M No BO3A4YLUHOM
cTopoHe. Cnocob 1 nopsagok 0BHapyeHUs1 MPOTEYEK N MECT NOBPEXOEHHbIX 3IEMEHTOB, a
TaKke BbIKMOYEHNe NoCneaHnX AOMKHbI OblTb M3NOXEHbI B CNeunansHON NHCTPYKLUNN.

8.6.2 JomkHbl  OblTb  WCKIKOYEHbl  OMAaCHble  PEe30HaHCHble  KonebaHus U
aBToKonebaHnsa anemMeHToB TennoobMeHHbIX annapaTos.
8.6.3 PereHepaTop pomkeH ObiTb 06OpyoOBaH CUCTEMOM MNOXapOTyLIEeHUs B

cooTBeTCTBMM C TpeboBaHuamM nyHkta 11 Tabn. 3.1.2.1 yactm VI «[poTnBonoxapHas
3awmTar.

8.6.4 Bosayxooxnagutenu ' gormxkHbl otBeYaTb TpeboBaHuam 1.5.6.

8.6.5 Boagyxooxnagutenu AOSMKHbI AoMyckaTb BO3MOXHOCTb OCMOTPa M YUCTKM
TPYOHbIX JOCOK, a Takke rnylweHns nobbix TPyOok 6e3 CHATUS KPbILLIEK.

8.6.6 Bosgyxooxnagntenu QOOMKHbl WMMETb YCTPOMWCTBaA [ANd  HenpepbiBHOro
yaaneHusi Bnaru, Bbinagatowen n3 sosgyxa npu paborte NAI.

8.6.7 TennoobmeHHble annapaTtbl AOIMKHbI TAaKKe OTBeYaTb TpeboBaHuAM pa3sg. 1, 2

m 6 vactm X «Kotnbl, TennooOMeHHble annapatbl W cocyabl Nog AaBNEHUEem»,
3a ucknroveHunem 6.3.1 — 6.3.4, 6.3.6.
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8.7 YNNIPABJIEHUE, 3ALLUTA U PETNYJIINPOBAHUE

8.7.1 MaeHbin 'TO pormkeH ObiTb 0OOpygoBaH CUCTEMOM aBTOMATUYECKOrO
perynmpoBaHus 1 ANCTaHUMOHHOTO yrnpaBrneHus, obecnevmBaioLLen:

.1 3apaHue Tpebyemoro pexvma n yCTonunBoe nogaepxaHne ero BO BCEM AuanasoHe
paboymx 060POTOB C UCKITHOYEHNEM BO3HUKHOBEHUS TEMMOBLIX YAAPOB;

.2 3arnyck 1 OCTaHOBKY B JHOObIX 9KCMyaTaLUMOHHbIX YCITOBUSX;

.3 noagepxaHve ycTomdMBOM paboTbl KOMMNPECCOPOB M KaMep CropaHus Ha BCexX
NnepeMeHHbIX peXxnmax n nog HarpysKkom;

4 npepotBpalleHne 3abpoca TemnepaTyp rasa;

.5 eauHoe ynpasneHue MO n gBwxkutenem OT OOHOMO pbl4ara UNM MaxoBuKa npu
COXpaHeHUN BO3MOXHOCTU pasfefnibHOro ynpasneHus;

.6 orpaHuMyeHve KpyTsAwero MOMeHTa Ha Bany oTtbopa MowHoOCTM (npu
HeobxoanuMocCTK);

.7 NpoAyBKYy KaMep cropaHusi TYypOMH M ra3ooTBoAa OT CKOMMBLLETOCS XXMUAKOTO UMn
razoobpasHoro Tonnvea nepeq 3axuraHMuem npu Mycke unu nocrie HeyaasLUerocsi nycka
(cm. 8.1.17).

lMyckoBble YCTPOMCTBA [OOSMKHbI OblTb YCTPOEHbI Takum oOpas3om, 4Tobbl Mpouecc
BOCMMaMEHEeHMs Mpekpawancad W [NaBHbIl  TOMMAMBHBIA  KNanaH 3akpbiBanca npu
HEeNCNpaBHOCTU 3axuraHusi, cpabaTtbiBaHMM 3aWmUT 1 ocTaHoBkax [T/,

8.7.2 Kaxxgas cunosas TypbuHa MM gomkHa MMeTb npeaenbHbIN BbikntovaTens (no
YyacToTe BpaleHusi), HenocpeacTBEHHO COEAWHEHHbIN C Banom TypOuHbl. [pedenbHbIn
BbIKNOYaTENlb U WUCMNOMHUTENbHbIE OpraHbl CUCTEMbl 3awWuTbl AOMKHbI MMETb BbICOKOE
ObiCTpOOENCTBME W He [AOMMKHbl JonyckaTb BO3MOXHOCTM pa3roHa TypOWHbI CBepx
YCTaHOBIEHHOW NpeaenbHON YacToTbl BpaLLeHus.

MpenenbHas 4acTtoTa BpalleHWs He OOSMKHA NpeBbIlWaTb HOMMHanbHy0 6onee 4yem
Ha 15 %.

8.7.3 MnaBHble [T, pa6oTtatowme Ha rpebGHOM BWMHT, KPOME NpenenbHOro
BbIKMOYaTENS OOMKHbI UMEThb PErynaTtop CKOPOCTWU, OrpaHMYMBalOLWLMA YacTOTy BpalleHus
CUNOBON TYpOMHbI NPY WU3MEHEHWM Harpyskm [O BBOAA B [OEWUCTBME NpPeaenbHOro
BbIKMOYaTEnNs.

HacTponka perynatopa CKOPOCTU JOSmKHa OblTb BbINOMIHEHA TakMMm 06pa3om, 4TOObI
YyacToTa BpalleHus CUMOBOW TypOWHbI He MpeBbiana HOMUHArNbHYK 4YacToTy BpalleHus
6onee 4yem Ha 8 %.

Mpy CHWXEHUM Nogayn TonnuBa PerynsaTopomM He gonyckaeTtcs octaHoBka I T.

MO, npuBoAdWMe reHepaTopbl, AOMKHbI WMETb PErynatopbl 4YacToTbl BpaLLEHWUs,
oTBevawLme TpeboBaHmsam 2.11.3 — 2.11.7.

8.7.4 MasHbii 'O gormkeH obecnevmBaTb CTOSIHKY B TedeHne He meHee 60 MyH B
pexmMMe «CTOM — BUHT» C BO3MOXHOCTbBIO AaTh XO4 HEMEAIEHHO Nocre NonyyYeHnsa KoMaHabl.
Mpn ocywecTBNEHUM pexmnma «CToM — BMHT» AOMycKaeTcsi BpalleHue rpebHoro Bana ¢
yacTtoTomn He Bonee 3 06/MUH.

HeorpaHnyeHHasas BO BpeMeHW ABaguaTUMUHYTHas rOTOBHOCTb [Tl AomkHa
npegycmatpusaTh B TedeHne 20 M1H BO3MOXHOCTb 3anycka [ T[, ero nporpesa, a Takke gayu
xopaa.

8.7.5 [ormkHbl BbINONHATBECS TpeboBaHma 2.4 yactu XV «ABToOMaTusaumnsay.

8.7.6 "naBHble n BcnomoratenbHble T AomkHbl 6bITb CHabXeHbl YCTPONCTBOM AN
9KCTpeHHon octaHoBku T[] ¢ noboro pexnma paboTbl HE MeHee YeM ABYMS HE3aBUCMMbIMU
cpeacTeamum.

Mpn ynpaBneHun n3 pyneBon pydbku [ormkHa ObiTb NpegycMoTpeHa BO3MOXHOCTb
9KCTpeHHon ocTaHoBku T[] ¢ nocTa ynpasneHnsa B MawMHHOM oTaeneHun sénusm M.

8.7.7 MaHeBpoBoe yctponctso [T ¢ TypbuHOM 3agHero xoga AOSMKHO OTBEYaTb
TpeboBaHuam 3.6.1 n 3.6.2. MaHeBpoOBbIe KnanaHbl NnepegHero 1 3agHero Xxoaa A0MkHbl ObiTb
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cbnokmpoBaHbl. Mpy ntobom NONOXeHNN MaHEBPOBBLIX KnanaHOB AOSMKHbI obecneynBaTbCa
[OCTaTOuYHble 3anachkl yCTOMYMBOCTU paboThl Komnpeccopos [T/,

Ha I'T pormkeH 6biTb MECTHBIN NOCT ynpaBneHns TypObuHom 3agHero xoaa.

8.7.8 Cuctema 3awmtbl T, NoMMMO nNpedenbHOro BbIKMKOYATENS, OOMMKHA
obecne4yrBaTb NOMHOE NpeKpaLleHne Nogayun Tonnmea no cneayLwmm napaMmeTpam:

.1 nageHuvio AaBneHns CMas3oyHOro Macra B CUCTeME HuKe A40onyCTUMOro;

.2 MOBbILEHNIO TEMMNEPATYpbI rasza nepea unm 3a TyporMHON cBeEpPX A0NYCTUMON;

.3 npeaenbHoOMYy 3Ha4YeHuo ypoBHeEN BUbpauuu;

.4 cpbIBY (hakena;

.5 rpeBbllEHNI0 4acTOTbl BpalleHUs KOMMnpeccopa HU3KOro [JaBfeHust Bblilwe
npeaensHon (ans TpexsanbHbiX [T co cBo6ogHON TypOUHOM BUHTA M ra30BbIM PEBEPCOM);

.6 npegenbHOMy OCEBOMY COBUIY Kakoro-rnmbo potopa;

.7 aBapwuiHom 3araszoBaHHocTu MKO npu paboTe Ha rase.

B aBapuiHbix cnydasx AomkHa ObiTb NpegycMOTpeHa BO3MOXHOCTb — PYYHOro
npekpaLleHnsi Nogayun ToNSMBa ¢ MECTHOIO NocTa ynpasneHusi Bonuau M.

N3roToBuTenb MOXeT BBOAUTb  AOMOMHUTENbHbIE  3aWwuTbl B 3aBUCUMOCTMU
OT KOHCTpYKuuu 'TA.

8.7.9 ABTOMaTU3NpOBaHHble [MnaeHble [T OomkHbl oOTBe4yaTb TpebOOBaHUAM
yactn XV «ABTOMaTU3aLMSA».
8.7.10  Cwucrema ynpasneHus rma OOIKHa oTBevaTtb TaKke

TpeboBaHuam 2.5, 3.1 — 3.3 yactu VIl «kMexaHn4eckune yCTtaHOBKUY.

8.7.11 Pabouas cpena cuctembl yrnpaBneHms He OOMKHA MpU HU3KUX TemnepaTtypax
crywatbes v OblTb Nerko BOCnnaMmeHsIeMon.

Cuctema punbTpoB 1 TeNNOOOMEHHbIX annapaToB AoMmkHa obecneynBaTb Tpebyemyto
Temnepartypy 1 YicToTy paboyen cpeabl.

8.7.12 [Ons rmaeHoro T gomkHa ObiTb NpedgyCMOTPEHa BO3MOXHOCTb KOHTPOJs
NnoKasaHui WTaTHbIX TaXOMETPOB.

8.7.13  Cwuctembl ynpasnenus [T, npegHasHa4yeHHbIX 115 NPUBOAOB reHepaTopos,
OOJDKHbI OTBeYaTb TpeboBaHuam 2.11.3 — 2.11.7.
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8.8 KOHTPOJIbHO-U3SMEPUTEJIbHbIE NPUBOPbI

8.8.1 MocT ynpaeneHus rmasHoro [T gomkeH GbITb 06opygoBaH npubopamu ons
n3MepeHuss napameTpoB B cOOTBeTCTBMM C 8.7.9 ©n ycTponcTBamu, YKasaHHbIMU
B3.7.22—3.7.24, a Takke npubopamn, HeobxoouMMbiMM  ONA  NPOBeAEHMUs
TENNOTEXHUYECKOro KOHTpons pabotel M.

8.8.2 [Ona BcnomoratenbHbix [T NOCT ynpaeneHus OOMmkeH ObiTb obopygoBaH
npnbopamu Ans M3aMepeHns cneayroLnx napameTpoB:

A1 YacTOTbl BpaLLleHUsa poTopa;

2 nasneHuna macna nepeg 'TH;

.3 paeneHuda tTonnuea nepeg MM,

4 Temnepatypbl Mmacna nepeg I'T4;

.5  Temnepartypsbl rasa nepeg TypOMHOM UK 3a HEW.

8.8.3 Ecnm rnaeHbt T o6opyooBaH CUCTEMOW KOHTPONSt WM OUMArHOCTUKM
TEXHUYECKOr0 COCTOAHUA AN onpeAeneHns BO3MOXHbIX HEUMCNPaBHOCTEN B aKCnnyaTauuu,
o6beM NapaMeTpoB Takow CUCTEMbI AOMMKeH BbiTb cornacoBaH ¢ Pernctpom.
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8.9 TEMNMOYTUNU3ALMOHHbINA KOHTYP I'TA

8.9.1 Mpn Hanuumm y rasoTypbUHHBIX arperaTtoB TEMnoyTUM3aLNOHHOrO KOHTYpa
naposas TypbOuMHa p[ormkHa oTBeyaTb TpeboBaHMsM pas3g. 3 HacToswen 4actv, a
YTUNN3aLMOHHbIA KOTen — TpeboBaHusam vactn X «KoTtnbl, TennoobmeHHble annapatbl U
cocyabl NoA AaBrieHNEM».

8.9.2 TennoyTnnusaunoHHble KOHTYPbl AOMKHbI ObiTb 060OpydOBaHbLI CUCTEMAMMU
co3aHusa Bakyyma B KoHaeHcaTtope o nycka I'T nnu Bo Bpema nycka I'MA.

KoHgeHcaTop AomKeH MMeTb 3aluTy No MOBbIWEHWIO AaBIEHUS Bbille ONYCTUMOrO.

8.9.3 [ormkHo ObITb npenycmMoTpeHo aBToMaTU4eckoe OTKIIOYEHNE
BaronoBOPOTHOro YCTPOMCTBA NapoBow TYpOUHbI NpU HavYane BpaleH1s poTopa.
8.9.4 Mpn  wcnonmb3oBaHUM  Ha  AByxBanbHOM cyaHe asyx [T ¢

TEennoyTUNM3aunoHHbIMMU KOHTYpaMu JONyCKaeTCa UCMOoSb30BaHNE NepeKPecTHOro pexmma,
korga Ha rpebGHom Ban ogHoro 6Goprta paGotaetr [T, a Ha rpebHOM Ban Apyroro
6opTa — napoBasi TypbuHa.

B aTOM cnyyae fOMKHbI NPUMEHSTLCA BbICTPOOTKINIOYaEMble pa3obLumTenbHble MydThl,
paboToCnOCOBHOCTL KOTOPLIX MPOBEPSAETCA MO CrneuvanbHOM nporpamme, onoOpeHHOoM
Peructpom.

8.9.5 Cuctembl  ytunusauuoHHbix [TY  pgomkHbel oTBevaTb  TpeboBaHMSIM
pa3g. 17 — 19 yactu VIII «Cuctembl n TpybonpoBogpbl».



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

8.10 ItA, PABOTAIOLWHNE HA TA30BOM TOIJIUBE

8.10.1 TpeboBaHus HacTosALWEN MaBbl pacnpocTpaHsaTcs Ha [T, ycTaHOBMNEHHbIe
Ha rasoBo3ax W MWCMONb3yKWLMEe B KayecTBe TOMMMBa WCNapSALWUACA MNepeBO3UMbIN
NpUpOAHbIN ra3 (MeTaH). [a30BO3 B 3TOM crnyyae AormkeH ObiTb 060OpyAOBaH yCTaHOBKOW
NOArOTOBKM McnapsitoLLerocs rasa gns ncnonossosadna B [ TL.

8.10.2 Ha [TO, paboTtalowme Ha rasoBoM TOMMIMBE, PacnpOCTPaHSOTCA
TpeboBaHust 8.1 — 8.9.

'O, npegHasHayeHHble K yCTaHOBKE Ha cygax co 3HakoM GFS B cumBorne knacca,
OOJDKHbI AOMOMHUTENBHO OTBeYaTb TpeboBaHuam 9.6.6 yactn XVII «JononHUTeNbHbIE 3HaKK
CMMBOSIA Kracca M CINOBECHble XapaKTepUCTUKW, onpeaensiolimne KOHCTPYKTUBHbIE WMn
3KcnnyaTaumMoHHble OCOBEHHOCTM CyaHay.

8.10.3 yck I'TO n paboTta Ha Bcex aKCMyaTauMOHHbIX pPeXnmax NpomM3BOAUTCA Ha
rasoBoM TOMnuBe.

8.10.4 B razosom Tonnuee, noctynatowiem B ' T[], He 4OMKHO ObITb XUAKMX OPaKLMNA.

8.10.5 TpybonpoBoabl nogauu rasoBoro Tonnmea OOIMKHbI oTBeYvaTb
TpeboBaHuam 13.12 yactu VIl «Cnuctembl 1 TpybonpoBoabl».

8.10.6 Mpn paboTe Ha ra3oBOM TOMMMBE AOMMKHbI BbINOMHATLCA TpeboBaHua 2.4
yactn XV «ABTOMaTU3aLUMNA».

8.10.7 MNpun npekpawieHnn nogaym rasosoro Ttonnuea [T OomKeH aBTOMaTUYECKU
OCTaHaBNMBaTbCA MNPV MOMOLUM ObICTPO3ANOPHOro KranaHa, PacnoflioKEHHOro Kak MOXHO
onwke k I'TA.

8.10.8  [JomkHO ObITb NPegyCMOTPEHO YCTPOWCTBO ANSA PYYHOro OTKOYEHMS nodaym
rasoBoro TOMAMBa, pacnosiokeHHoe HenocpeactBeHHo y [T. Kpome TOro, pydHoe
OTKMNtOYEHNE AO0MKHO ObITb NPeayCMOTPEHO U3 HECKOSNbKMX MECT B MaLLMHHOM OTAENEeHUN, U3
NoMeLLEeHNS BHE MALLUMHHOMO OTAEMNEHMS U C XO4O0BOrO MOCTUKA.

8.10.9 B mawwuHHOM oTAeneHun gormkHa 6biTb NnpegycmoTpeHa AlNC no npegenbHoO
JONyCTUMOW  KOHUEHTpaumn rasa, cooteeTctBytowen 30 % OT HWKHero npegena
BOCMNaMeHAeMOCTH, C BbIBOAOM curHana B LY.

Mopaya rasza k [T [omkHa aBTOMaTMYECKM MpekpawaTbCss Mpu  AOCTUXKEHUMU
KOHLLeHTpauumn rasza B MalWMHHOM otaeneHumn 60 % OT HWKHero npeaena BocnnamMmeHAeMOCT!.
Mpn 3TOM AOSMKHO BbINOMAHATLCA TpeboBaHme 8.4.5.

8.10.10 [Mpm pabote 'TO Ha AByx B1uAax Tonnmea ()KMOKOM M ra30BOM) C NPUMEHEHNEM
cneumanbHOM TOMMMBHOW annapaTyphbl, OHa OoMmkHa 6bITb ogodpeHa Pernctpom.
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9 rA30BbIE ABUT'ATENIN BHYTPEHHEIO CTOPAHUA

9.1 OBLUME NONOXEHUA

9.1.1 TpeboBaHna HacToswero pasgena npMMEHUMMbI K ABYXTOMAMBHbBIM
asuratensm BHyTpeHHero cropanus (AT[) ¢ BocnnameHeHneM OT cxkaTusi, paboTarowmm Ha
XnOKoM TonnvBee n NPUPOAHOM rase (MeTaHe), a Takke K Asuratensam, pabotarowmm TonbKO
Ha raszosom Tornnuee ('TA).

TpeboBaHusa 9.2 — 9.11 NpMMEHUMbI KO BCEM KPEMLUKONMHLbIM ABUraTensam, a Takke K
TPOHKOBbLIM ABuUratensam, paboTarLmmM Ha ra3e ¢ MakcumarbHbIM paboynm gaBneHnem rasa
Gonee, 4em 1,0 MMMa.

TpeboBaHua 9.2, 9.3, 9.12 n 9.13 npMMEHMMbI K TPOHKOBbBIM ABUratensam, paboTatowmm
Ha rase ¢ MakcumarnbHbIM daBfneHnem rasa He 6onee, yem 1,0 MlMa. Mpn aTom ras moxeTt
BOCMNITAMEHATLCH KakK C NMOMOLLbIO 3ananbHOro TonnuBa, Tak U C MOMOLLBIO crneunarbHbIX
BOCMNITaMEHSIIOLLMX YCTPOUCTB N MOXET NofaBaTbCA:

B BO34YLUHbLIN pecuBep, NPoOAyBOYHOE MPOCTPAHCTBO UMW KO BXOOHOMY OTBEPCTUIO
BMYCKHOIO KaHana KpbILWK/ LUITMHAPOB; U

ObITb CMELLaHHbIM C BO3QYyXOM A0 TypboHarHeTatens («asuratenu ¢ npeasapuTesibHbIM
cMmeceobpasoBaHnEMY).

[Buratenu, npegHasHavyeHHbIE K yCTaHOBKE Ha cyfax co 3HakoM GFS B cnmBorne knacca,
OOJDKHbI - AOMOSNTHUTENBbHO OTBeYaTb MNpUMEHMMbIM TpeboBaHuaM . 9.6 4vactm XVII
«JJononHuTenbHbIE 3HAKNM CMMBOMA Kracca U CNOBECHbIE XapakTepUCTUKK, onpegenstowme
KOHCTPYKTUBHbIE UK 3KCNyaTaunoHHbIe OCOBEHHOCTM CyaHa.».

9.1.2 OtaenbHble TpeboBaHus B cBA3U ¢ npuMmeHeHem O T npuBeaeHbl B 4.1 — 4.2
yacTtun VII «MexaHu4eckmne yctaHoBKM» 1 B 5.5.1 HacTosLLEen YacTu.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

9.2 ONPEAENEHNA U NOACHEHUA

9.2.1 B HacTosawem pasgene Npasun NpuHATLI cneayrowme onpeaeneHus:

MepevyeHb 0OOpPyAOBaHWS B3PbIBO3ALUMLLEHHOTO WUCMOSMIHEHUS — 3NeKTpuyeckoe
obopyaoBaHue, cepTudmumnpoBaHHoe B COOTBETCTBUM c pekomMeHaaunsamu,
onybnukoBaHHbIMN MexayHapogHon dnektpoTexHudeckon Komncecmnen (MIK), B yacTHoCTH,
B crTaHgapte MOK 60092-502:1999 unn npu3HaHHbIX 3KBMBANEHTHbLIX CTaHgapTax.
CepTudukaums anekTpuyeckoro obopyooBaHMA [OMMKHA COOTBETCTBOBATb KaTeropum wu
rpynne meTtaHa.

COBOEHHbIN 3aNOpPHbIN KnamnaH co CMyCKHbIM BEHTUIEM — rpynna KrnanaHoB, Ha KOTOPYIO
NMEITCA CCbINKN B CNEeAYLWNX AOKYMEHTAX:

Kogpekc MKT (IGC Code) —MexayHapoaHbI KOAEKC MOCTPOMKN 1 060pyaoBaHMSA
Cy[OB, TMEPEBO3SIUNX CKWKEHHble rasbl HanMBoM (C M3MEHEHUSIMW, BHECEHHbLIMU
pesontoumnsammn MMO MSC.370(93), MSC.411(97) n MSC.441(99)).;

Kogekc MI'T (IGF Code) — MexayHapoaHbin kogekc 6e3onacHoOCT1 Ansi CyAoB,
NCNONb3YIOLLMX Fasbl UMK MHblE BUAbI TONMMBA C HA3KOW TEMMNEepaTypOon BCMbILLKK (pe3onoums
MMO MSC.391(95) ¢ nsmeHeHnamun, BHECEHHbIMU pe3orntounen MSC.422(98).

Osyxtonnuebin agBuratens (ATO) — ABuratenb, KOTOPbIA  MOXET
ncnonb3oBaTb NPUPOAHbLIN ra3 B KAYECTBE TOMNMMBA OJHOBPEMEHHO C XXMUAKUM TOMMANBOM, NpU
NPUMEHEHNMN XMUOKOro TOMSIMBA B KONMMYECTBE, HEOOXOOAMMOM ANisi cropaHus (3ananbHoe
TOMMAMBO) MK ¢ GONbLUMM KONMUYECTBOM XXMAKOro TonmnmBa (B pexunme paboTbl Ha ra3oBoM
TONNMBE), @ Takke MOXeT paboTaTb TOMbKO Ha XXMAKOM AM3ENbHOM Tonnuee (B pexume
paboTbl Ha OW3EeSTbHOM TOMMMBE).

MomeweHne AOgBUraTenem — MalIMHHOE TOMELLUEHME WU  3aKpbITOE
NPOCTPaHCTBO, B KOTOPOM HaxOAsTCS ABUraTenu, UCnonb3yoLme ra3 B kayecTse Tonnmea.

Na3 (rasoBoe TOMNMBO) — Xuakas cpeda, umerowas abconoTHoe AaBrneHve
napos 6onee 0,28 Mla npn Temnepatype 37,8 °C.

KnanaH nopgaudn rasa — knanaH unu ¢opcyHka, ynpasnsiowme nogaden rasa B
LMnMHAP (LMNUHOPLI) B COOTBETCTBMM C (hakTMyeckon NnoTpebHOCTLIO ABUraTens B rase.

Mla3oBbIN ABUratenb — gsurartens, paboTarowmn Ha AByx Buaax Tonnmea (OTH)
unu gsuratens, paboTtalowmin Ha razosom Tonnuee (M'A).

Oeuratenb, paboTawwmnm Ha rasosom Tonnuse (ITLO) — gsuratens,
CMOCOOHbIN paboTaTb TONMbKO Ha ra3oBOM TOMMMBE M HE CMOCOOHbLIN paboTaTb Ha XUAKOM
TonnuBe.

MaszoBbin TpybonpoBoAa — TpybonpoBoa, coaepXalmin ra3 unm cMecb Bo3gyxa C
rasom, BKIOYasi BEHTUNMpyeMble TpybonpoBoabl.

CTaHuua NOATrOTOBKW rasa — CUCTEMA OTCEYHbIX KManaHoOB C PY4YHbIM Win
ANCTaHUMOHHBLIM yMNpaBrieHNEM, BEHTUNSAUMOHHbBIX KranaHoB, AAaTYMKOB AaBMeHus rasa u
nepegawwmnx YCTPOWCTB, KnanaH perynupoBk1 [aBneHuMs rasa W rasoBblin  ounbTp,
npyMeHsieMble 0N ynpaBfieHnsa nojaden rasa K Kaxgomy notpeburtento rasa, a Takke
COedVHEeHUs, NpedHa3Ha4YeHHbIe ONsl MPOAYBKM MHEPTHBLIM ra3oMm.

Kopekc MKI (IGC Code) —MexayHapoaHbI KOgeKC MOCTPONKN 1 06opyaoBaHus
CyO0B, NEPEBO3ALLNX CKMKEHHbIE rasbl HANMBOM (C U3MEHEHMSIMU, BHECEHHbLIMMW PE30NIoLMNEN
MO MSC.370(93).

Kogekc MIT (IGF Code) — MexayHapodHbli kogekc 6GesonacHOCTM Ansi Cydos,
NCNONb3YILWMX rasbl WM WHble BMAbl TOMMAMBA C HU3KOW TemnepaTypon BCMbILLKK
(pesontouna MMO MSC.391(95).

(a3 HM3KOroO AaBfeHUs —ras, AaBleHne KOTOporo coctaendeT He 6onee 1,0 MIMa.

Hunswaa TennotBopHas cnoCoOBOHOCTb — KONMYECTBO TEMNNOTHI, BblAENAEMON
npu NONHOM cropaHun Tonnmnea 6e3 KOHAEeHcaLWN BOASHOMO napa.

MeTaHOBOE 4YMCNO — NoKasaTenb, XapakTepu3yoLWnin JeTOHALMOHHY0 CTONKOCTb
ra3oBoro TOMMMBA, YMCIIEHHO paBHbIN OOBEMHOMY MPOLEHTHOMY coAepkaHulo meTaHa B
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CMecu C BO4OpPOAOM, MNP KOTOPOM 3Ta CMECb SKBMBANEHTHaA MO AETOHAUMOHHOW CTOMKOCTM
nccnegyemMomy TOMMAMBY B CTaHAAPTHBIX YCIOBUSAX UCMbITaHWUA (MpyY STOM METAHOBOE YMCIIO
mMeTaHa coctasnseT 100, a Bogopoaa — 0).

3ananbHOEe TOMNNMBO — XMAKOE TOMNMMBO, KOTOPOE nodaeTcsa B UMAUHAP Ans
BOCMfaMeHeHns cmecu rasa ¢ Bosgyxom B A T/A.

[Buratenb c npegBapuTenbHblM cMmeceobpasoBaHueM —gsuratenb, B
KOTOpPOM ra3 nogaeTcs B BUAE CMeCU C BO3AyxoM neped typboHarHetarenem.

[MMpn3HaHHbIE CcTaHOapTbl — TakMe MexayHapodHble WM HauMoHasbHbIe
cTaHdapTbl, NPUMEHEHME KOTOPbIX cornacoBaHo Peructpom, a Takke cTaHaapThl,
pa3paboTaHHble W noaaepXuBaeMble NpU3HaHHOW Permctpom opraHusaumen, koTopas
oTBeYaeT cTaHgapTam, npuHaTeiM MMO.

KoHuenuwnsga 6es3onacHOCTU — [JOKYMEHT, onucbiBawwmi dunocoduto
©e30MacHOCTUN B OTHOLLIEHWM Fa3a Kak TOMNnuBea, PUCKN, CBsI3aHHble C AaHHbIM TUMOM TOMMBA,
ynpasneHne puckammn npu paccMaTpmMBaeMblX HELUTATHbIX CUTYaUMsIX, BO3MOXHbIE cLeHapun
OTKa30B U Mepbl MO yNpaBneHno MK, BKINoYasi NogpobHYH0 OLIEHKY pyCKa NofyyYeHnsl TpaBMbl
npu BO3MOXXHOM B3pbLIBE.
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9.3 AHAJIU3 PUCKOB

9.3.1 O6bem aHanmsa puckos.

AHanmM3 puckoB AOSMKEH paccmaTpuBaTb:

HEeWCnpaBHOCTb MMM OTKa3 nbon cucTtembl wnNu aetanu, 3adencTBOBAHHOM B
obecneveHnmn paboTbl ABUraTensi Ha ra3oBoM TOMNIMBE;

yTeYKy rasa nocrie ctaHuum NOAroTOBKM TOMMMBA,

Ge3onacHoCTb ABuraTens B criydyae cpabatbiBaHMS CUCTEMbI OCTAHOBKWM ABUraTenst unm
npekpaLleH1s Nogayn anekTpuYeckon aHeprum npm paboTte Ha ra3oBOM TOMMMBE;

B3aMMOCBSA3UN Mexay ABurateniemM n cucTeMon nogayu rasa.

Mpn aHanmMse puUCKOB HEOOBXOAMMO YyuuTbiBaTb, YTO OTKa3 BHELIHUX CUCTEM,
oGcnyxuBarowmnx asuratens (CUCTEMbl TONMIMBOXPAHEHUS UM Nodayn ra3oBoro TONMBA)
MOXeT BbI3BaTb HEOOXOOMMOCTb B OTBETHbIX [OEWUCTBUSAX CUCTEMbI YMNpaBfeHus W
MOHUTOpPMHIa COCTOSIHMA [BuUratens B cCryvae cpabaTbiBaHUA curHanu3auum u npwm
HewTaTHbIX CUTyauusix, a Takke HeobXoAMMOCTb B AOMOSHUTENbHOM  MOBbILEHUN
OesonacHocTu aBuraTens.

9.3.2 dopma aHanm3a p1CcKoB.

AHanuM3 puCKOB [OO/MKEH MNpOBOAUTBCS B COOTBETCTBUM C  TpeboBaHusMU
MexgyHapogHoro ctaHgapta MCO 31010:2009: «MeHemxmeHT pucka. MeTtoabl OLEHKM
pucKa» Unu Apyrux npu3HaHHbIX CTaH4apToB.

AHann3 OomKeH OCHOBLIBATbCA HA KOHLENUUW eQUHUYHOrO OTKasa; 3TO O3Ha4aeT, YTo
OOHOBPEMEHHO [OfKHa paccMaTpuBaTbCs TOMbKO OAHAa HeucnpasHoCTb. Cneayet
paccmMatpuBaTtb Kak O4YeBUOHble, TaK W HeodYeBMAHble OTKasbl. Takke [OIMKHbI
paccMmaTpuBaTbCs MNOCNeOBaTENbHOCTN OTKA30B, T.€. HEWCNPaBHOCTW KOMMOHEHTOB,
Bbl3blBaeMble €ANHNYHBIM OTKA30M APYroro KOMNOHEHTA.

9.3.3 lMNpouenypa aHanmM3a puUCKOB.

AHann3 puckoB AOSTKEH:

.1 onpegenaTb BCe BO3MOXHble OTKa3bl paccMaTpmMBaeMoro o60pyaoBaHus 1 CUCTEM,
KOTOpble MOTryT NPUBECTY:

K HarnM4umio ra3a B KOMMOHEHTaX UM MecTax, He CNPOEKTUPOBAHHbIX Ast 3TOW uenu, nunm

K BO3ropaHuio, noxapy unu B3pbiBy;

.2 coaepxaTb OLIEHKY NocrneacTBui 0TKasa;

.3 yKkasblBaTb METO[ BbiSIBIeHMS OTKa3a (npu HeobxoanmocTn);

4 B cCrny4yae HEeBO3MOXHOCTM CHWXEeHUS pucka HeobxoguMmo npenycmoTpeTb
KOppeKTupytoLwme eNCTBUS NPU KOHCTPYMPOBAHUM CUCTEMbI (pe3epBMpPOBaHMNE 3IIEMEHTOB,
pobaBneHne B KOHCTPYKUMIO 3aLUUTHBLIX YCTPOWCTB, CUCTEM MOHUTOPUHIA M CUrHanNu3aumm,
MO3BOSIAIOLLMX OCYLLECTBMAATb IKCMyaTauuio CUCTEMbI C OrPaHUYEHUsIMU), a TaKkke npwu
paboTte cucTembl (BKMOYEHME PE3EPBMPOBAHUS, MEPEXOA K anbTepHATUBHOMY PEXUMY
aKcnnyaTaumm).

PesynbTaTbl aHan13a puckoB AOMKHbI ObITb 3a40KYMEHTUPOBAHbI.

9.34 O6GopynoBaHve 1 cucTeMbl, NOANEXaLlLMe aHanuay.

AHanu3 puckoB, AOSMKEH BKNtoYaTb B cebs, No KpanHe Mepe:

.1 OTKa3 CMCTEM M KOMMOHEHTOB, MMEIOLLMX OTHOLLEHNE K Nogave rasa:

Tpy6onpoBoabl Nogaym rasa v ux 3awuTy (Mpu Hanuuun);

KnanaHbl No4aun rasa K umnuHapy asuratens.

Mpn 3TOM OTKa3bl KOMMOHEHTOB ra3o0BOM CWUCTEMbI, HE BXOASLUME B KOHCTPYKLMIO
apvratens (3anopHble KnanaHbl U ApyrMe 3neMeHTbl CTaHuMM NoAroTOBKM rasa) MOryT He
paccmaTpuBaTbCAa NPy aHanuse;

.2 0TKa3 CUCTEMbl BOCMNaMeHeHUs Tonnmea (CUcTemMbl Nogayum 3ananbHoro TonavBea,
nnbo cBeYven 3axKuraHms);

.3 0TKa3 cucTeMmsbl, ynpaBnsioLLen COCTaBOM roproyert cmecu (YCTPOMCTBO nepenycka
BO34yXa, KnanaH KOHTPONMpYHLUN faBreHne rasa u 1.4.);
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4 OTKa3 a1eMEHTOB, KOTOPbIE MOrYT NOBMANSATL HA NPOLIECC BOCMN/IaMEHEHMSA TOMMBa
y ABuraTenen ¢ npegsaputenbHbiM (4o TypboHarHeTaTensi) cmeceobpasoBaHUeM («ropsiimne
TOYKNY);

.5 oTkasbl npu cropaHun rasa, nNMboO HeHaanexaiiee ero cropaHue (MpPonycku
BOCNMaMeHeHus, AeToHaums);

.6 OTKas cuCTeM KOHTpons, ynpasreHus wu 3awuTbl asuratend. [pu atom, ecnu
ABUraTenb MMeeT BCTPOEHHYH CUCTEMY ynpaBneHusi, AOfKeH ObiTb NpeAcTaBreH aHanua
XapakTepa OTKa30B W UX NocneacTBmi B cOOTBETCTBUM € TpeboBaHmamn 9.3.4.1 — 9.3.4.3;

.7 HewTaTHOe TMpPOHMKHOBEHWEe rasa B KOMMOHEHTbl Aguratens (Hanpumep,
BO3YLUHbIN pecuBep, BbinyckHon konnektop ATA v ') n Bo BHELLHME CUCTEMBI, UMEIoLLnE
coeuHeHWe c ABuratenem (Hanpumep, ra3oBbiNyckHas cuctema);

.8  cmeHa pexumos paboTbl OTH;

.9  noTeHuManbHasi ONacHOCTb CKOMIEHUSA rasoBOro TONMMBA B kKapTepe Asurartenen,
Yy KOTOPbIX MPOCTPaHCTBO NOA MOPLUHEM HanpsaMyko coobLiaeTcs ¢ kaptepom (cm. n. 10.3.1.2
Kogekca MI'T).
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9.4 ycnosusa pPABOTbl HA TOMNJIMBE ABYX BUOOB

9.4.1 OTO npn pabote Ha ToOnnMBE [OBYX BWMAOB [OMMKHbI obopydoBaTbhCs
YyCTPOMCTBaMM Nofdayv 3anarbHOro TonnmBa ¢ nocnenyowlen nogaden razosoro. Npu atom
AoIKeH 6biTb o6ecneyeH BO3MOXHO ObICTPLIN Nepexoa C ra3oBOro TOMMMBa Ha XXUAKOe.

Mogaya 3ananbHOrO TONMMBA B KaXAblW LMNIMHAP AOMKHa obecneymBaTbCA Ha BCEX
pexumax pabotbl OT[.

9.4.2 Myck AT, pabota Ha 3agHUM XO4 OCYLLUECTBMSETCA TOMbKO Ha XWAKOM
Tonnuee.

9.4.3 Mpn pabote [OT[ Ha nNepemMeHHbIX pexumax, MaHEBPUPOBAHUM CyaHa,
LUBAPTOBHbLIX Onepaumsix OOMKHO MCNOSb30BaTLCS TOSMbKO XKWUAKOE TOMNSMBO.

9.4.4 lMNpn BHe3anHOM npekpaweHMn nogaym rasosoro Tonnuea [LOTL AomkeH
NpPoaoMmKNTb paboTy Ha Xngkom Tonnmee 6e3 0CTaHOBKM.

9.4.5 OTO  pomkHbl OblITb  CHabXeHbl AaTyMkaMy  3alMTbl, WUCKIYaoLWUMM

OAHOBpPEeMEHHYH0 noaadvy ra3oBoro Tonnnea U NONHyK nogavy >XMAOKoro.
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9.5 SALLUNTA KAPTEPOB

9.5.1 KapTtepbl AT gomkHbl 661Tb 060pyaoBaHbl NpeaoXpaHUTENbHBIMU KnanaHaMmm
B parioHe KaXgoro KpmBoLuMna koneHyartoro Bana. KoHCTpyKkumns n aasneHne cpabatbiBaHuA
npegoxpaHUTenbHbIX KnanaHoB LOMMKHbl ONpedensaTbCd C YY4eTOM BO3MOXHOMO B3pbiBa
HaKOMUBLLUXCS B KapTepe yTeyek ra3oBoro Tonnmea.

9.5.2 Ecnu B kavectBe AT/ npymeHseTca TPOHKOBbIM ABUraTenb, KapTep OOMKeH
ObITb 3almLLEeH cneayowmnm obpasom:

.1 pomkHa OblTb NpegycMOTpPEeHa BEHTUNAUUSA KapTepoB, MNpensaTCcTByoLLas
HaKOMSEHNI0 yTeyeK rasoBoro Tonnmea. Npu 3TOM KOHUbI BO3AYLWHbIX TPYO AOMKHbI ObiTb
BblBeAeHbI B 6e30nacHoe MecTo n 060opyaoBaHbl OrHenperpaguTensamu;

.2 DOIMKHbI ObITb YCTAHOBMEHbI AAaTYMKN OBHApY)XeHMs yTedek ra3oBoro Tonnmea unm
Apyroe  9KBMBaneHTHoe obopydoBaHve. PekomeHOyeTcs  yCTaHOBKa  yCTpoOWMCTBa
aBTOMaTMYeCcKoro Bnycka UHepPTHOro rasa;

.3 pomkHa ObITb NpeaycMOTpeHa YCTaHOBKa AaTyMka KOHUEHTpauuMuM MacnsHoro
TymaHa B KapTepe.

9.5.3 Ecnu B kadectBe [OT[ npumeHaeTcs KpenukondHbIA OBUraTenb, KapTep
apuratens gormkeH ObiTb 06opyaoBaH OAaTYMKOM KOHLEHTpauMM MacnisHoro TymaHa wnu
CUCTEMOW KOHTPONS TeMnepaTtypbl NOALWMMNHUKOB ABUraTens.
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9.6 SALLMTA NOANOPLUHEBbLIX MPOCTPAHCTB KPEALKOM®HbLIX ATA

9.6.1 MognoplwHeBble MNpPOCTpPaHCTBaA  OOMKHbI  obopygoBaTbCd  AaTyMkamum
oBHapy>XeHNs yTeyek ra3oBoro Tonsmea Unu gpyrumm paBHOLEHHBIMWN YCTPOUCTBaMM.
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9.7 BNYCKHAA U TA30OBbINYCKHAA CUCTEMbI

9.7.1 BnyckHble TpybonpoBoabl M pecuBepbl HagdyBOYHOrO BO3dyxa, a Takke
ra3oBbIMYCKHbIE KONNEKTOPbI AOMKHbI OblTb 060pYAOBaHbI NPeAOXpaHUTENbHBIMM KranaHamm
UNn Opyrumun  3aluTHbIMW  ycTponcTBamu. [ns asuratenen, paboTalowmx Ha rase C
MakcMmarnbHbiM paboynm gaBneHnem rasa He 6Gonee, vem 1,0 Mlla pgonyckaeTcs
NPUMEHEeHNe OPYruxX KOHCTPYKTUBHbLIX pPEeLleHUWn npu  YCnoBuu npenocTaBreHns
060CHOBbIBAOLLMX PACYETOB UM SKCNEPUMEHTANbHbIX JaHHbIX.

9.7.2 asoBbinyckHble Tpybonposodbl oT AT He [AomkHbl 00beguHATbCS ¢
ra3oBbINyCkHbIMM  TpybonpoBogamu  OT ApyrMx  ABuratenen, napoBblX KOTNOB W
WHCMHEpPaTOpPOB.

9.7.3 [a3oBbINyckHble TpybonpoBoAbl OOMKHbI  0bopyaoBaTbCs  CpeacTBamMu
3 PEeKTMBHOM NPOLYBKN.
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9.8 TPYBOMNPOBO/AbI MYCKOBOIO BO3AYXA

9.8.1 MaTpybku TpybonpoBoga NyCKOBOro BO34yxa, MayLMe K KaxgomMy LUNUHOPY,
OOJMKHbI ObITb 060PYAOBaHbI B COOTBETCTBUM C TpeboBaHusiMu 2.9.2.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

9.9.1

9.9 KOHTPOIJ1b CTOPAHUA

O6bem KOHTPONA AOMKEH BbITb YCTAHOBMEH U NpeacTaBreH Ha ogobpeHne ¢

y4eTOM aHalim3a Xapaktepa OTKa3oB U X nocneacTeumn Ans scex anemeHtos O T, BNMsOLWNX
Ha npouecc cropaHuA.

MuHuManbHbIN 06bEM KOHTPOMS, BUA aBTOMaTuveckon 3awmtbl u AlC npuBeneHbl B

Tabn. 9.9.1.
Tab6bnuua 9.9.1
MpenenbHble ABTOMaTU4eckoe
No KoHTponupyembii MecTo 3amepa unm 3Ha4veHns 3aKkpblTne UHauMKaLws B
napamMmeTp unu getans napameTpos (AlNC) |knanaHoB nogauu
n/n YCIoBWsi KOHTPONSA ury
Janpi| WIy Npu3sHakm rasoBoro
HENCNPaBHOCTHU Tonnmea
1 |las3oBble kNanaHbl 1 Kaxabli umnuHap 3aknuHnBaHue x [NocTosAHHO
dopCyHKM 3ananbHOro rasoBoro knanaHa B
Tonnuea OTKPbLITOM
COCTOSIHUN
Ha Bbixoge u3 Mponycku
Kakgoro uunuHapa BOCMIaMEHeHs!
2 |Temnepatypa OTKNOHEHNE Makc. x [ocTosiHHO
BbINYCKHbIX ra3oB OT CpegHero 3Ha4YeHust
3 |[daeneHue cropaHus B kaxxgom unnuugpe Makec. x [NocTosAHHO
3Ha4eHust
OTKnoHeHune Makc. x Mo BbI3OBY
OT cpegHero
4 | JaBneHue nogayn Ha Bxope B gpuratenb | MuH. x [NocTosAHHO
rasoBoro Tonnvea
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9.10 NoABOA NA30BOIo TOMJIMBA

9.10.1 Ha Bxoge B konnekrop nogayv razoBoro Tonnmea K uunuHgpam AT gormkeH
yCTaHaBnNMBaTbCA OrHenperpagnTens.

9.10.2  [omkHO OblTb NPeayCMOTPEHO YCTPOMUCTBO AfS PyYHOro OTKMIOYEHMS nogaym
rasosoro Tonnuea Kk [T/l ¢ MeCTHOro nocra ynpasneHus.

9.10.3 Tpybonposoabl nogaym rasoBoro Tonnuea JOJKHbI oTBeYvyaTb
TpeboBaHuam 13.12 yactu VIl «Cnuctembl n TpybonpoBoabI».

9.10.4 CoeguHeHne rasoBOro Konnekropa gsuratens C¢ CygoBbiM Tpyb6onpoBogom
rasoBoro TonfmMBa AOMMKHO obecneymBaTb HEOOX04MMYIO NO4ATNNBOCTb.

9.10.5 CoeanHeHnst konnekrTopa nogayun ra3oBoro TOnnMBa C ra3oBbIMKU KrianaHamm
LUUNVMHOPOB AOMKHbI ObITb 3aKntoYeHbl B TPYObl UK KaHanbl.
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9.11 OTKINOYEHUE NMOAOAYN TA30OBOIO TOMJINBA

9.11.1 OTknoyeHne nogauym rasosoro Tonnuea Kk AT nyTem aBTOMaTMYeCcKOro
3aKpbITUSA KNanaHoB Ha ABuUraTene OOMKHO BbINONHATLCA, ecnu [T octaHoBUIca no nobon
HEN3BECTHOW NpPUYMHE UNKU B cryvasx, ykasaHHblx B 9.5.2.2, 9.5.2.3, 9.5.3, 9.6.1 n 9.9.1
HacToswen YacTtu, a Takke B 13.12.2 nnn 13.12.3 yactu VIl «Cuctembl n Tpybonposogpbi».

9.11.2 PekomeHgyeTcs, 4TOObl [NaBHbI OTCEYHOM Tras3oBbiA KnanaH noaBoda
rasoBOro ToMnMnuBa K KOMNNeKTopy 3akpbiBancs aBToMaTUyYeckn npu HEUCNpPaBHOCTM KnanaHoB
nogayn rasoBoro tonnmBa B kamepbl cropanua OTO (cm. 9.9.1 HacTosiwen 4vactu, a
Tarke 13.12.6 yactn VIII «Cuctembl n TpybonpoBogb!»).

9.11.3 MNogaya rasosoro Tonnuea K AT gomkHa aBTOMaTUYEeCKN NpekpaLllaTbCcsa npu
OOCTUXXEHUN KOHLEHTpauMM rasa B MalMHHOM nomelwleHnn 60 % oT HuxkHero npepena
BOCNIIaMmeHsieMocTu. [1pn 3TOM JOSMKHbI BbINONHATHCA TpeboBaHus 9.4.4.
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9.12 KOHCTPYKUMA OATAWNTTA

9.12.1  OOwMme NpMHUMMbI NPOEKTUPOBAHMS.

9.12.1.1 [omnxHbl BbITb YyKa3aHbl 4ONYCKaeMbIi MPOEKTAHTOM COCTaB ra3oBOro Tonnuea,
MUHUMasNbHOE N, eCriv NPUMEHNMO, MakCUMaribHOe MeTaHOBOE YNCTIO.

9.12.1.2 KoMMoOHeHThI, cogepxalime unn Morylme cogepXaTb ras, OOIKHbl ObiTb
CNPOEKTMPOBaHbI TakMM 0b6pa3om, 4TobbI;

CHU3UTb PUCK BO3HWKHOBEHWS NoXapa U B3pbiBa A0 YPOBHS, COOTBETCTBYIOLLIEMY PUCKY
ANnsa apuraTens, NCnonb3yoLero TonMbKO XUaKoe TOMMUBO;

CHM3UTb MOCNEeACTBMS BO3MOXHOIO B3pbliBa A0 [JOMYyCKAEMOrOo YPOBHA C Yy4eTOM
NMPOYHOCTN KOMMOHEHTOB MIM HaNMunsa NpeaoxXpaHUTENbHbIX YCTPOUCTB 0406peHHOro Tmna.
Mpn  9TOM  nNpegoXpaHUTENbHble  YCTPOMCTBA  OOMKHbI  OblTb  0BOpyAOBaHbI
orHenperpagutTenem, Ux KOHCTPYKUUS OOMMKHa NpefoTBpaTUTb NMPOHMKHOBEHWE nnaMeHu B
nomeLleHne apuratenemn, a nepcoHan, opyrme KOMNoHeHTbl ABUratens u CUCTEMbI HE JOSTKHbI
nony4aTtb NOBPEXAEHUA 1 NoABEPraTbCA ONacHOCTU Npu UX cpabaTbiBaHWK.

Takke gOmKkHbl ObITh BbinonHeHbl TpeboBaHusa 10.2 n 10.3 Kogekca MITT.

9.12.2 TpeboBaHMsi K KOHCTPyKUMM ABUratenss M rasoBomy Tpybonposoay,
ABMAOLLEMYCS KOMMOHEHTOM ABUraTens.

9.12.2.1 TpybonpoBoa OO/MKEH OblTb CMIPOEKTUPOBAH B COOTBETCTBMM C KPUTEPUSIMM,
npMMeHMMbIMM K ra3oBoMy TpybonpoBody (pacyeTHoe pAaBreHue, TOSMWMHA CTEHKW,
mMaTepuarnbl, MeToAd M3roToBneHus TpybonpoBoda, COoeauHWUTESbHble AeTann M T.4.) Ha
OCHOBaHuM yKasaHuu, npuBegeHHblx B rnase 7 Kogekca MIT. B oTHoweHuM gBuraTtenen,
npeaHasHadYeHHbIX ANs YCTAHOBKM Ha rasoBo3ax MNPUMEHUMbl MyHKTbl 5.1 — 5.9 u 16
Kooekca MKT .

9.12.2.2 TpybonpoBoabl M obopygoBaHue, coaepXkaliee ras sBnsloTCA OnacHowm
30HoM 0 (cm 12.5.1 Kogekca MITT).

MpocTpaHCcTBO Mexay TpybonpoBOAOM, cogepXallimMM ras u BHewHuM Tpy6onpoBoaom
UNun KaHanom sBnsaeTcst onacHom 3oHon 1 (cm. 12.5.2.6 Kogekca MI'T,).

9.12.2.3 TpybonpoBoAbl C ABONHbIMM CTEHKaMW CUCTEMbI MOAAyM rasoBoOro TOnsMBa
asuratens OoSmMKHbl ObiTb CNPOEKTUPOBaHbI B COOTBETCTBMU C NPUHLUMNAMn 1 TpeboBaHNsaMU
n. 9.6 Kogekca MIT. B oTHOWweHMM aBuratenen, npegHasHavyeHHbIX ANS YCTAHOBKM Ha
razoso3sax npumeHum n. 16.4.3 Kogekca MKT .

9.12.2.4 TpeboBaHus K KOHCTpyKuun TpybonpoBoaa/kaHana C OBOVHbIMW CTEHKaMu
npueogdarca B n. 7.4.1.4 n 9.8 Kogekca MI'T,

PacnonoxeHne 3abopHOro OTBEPCTUS BEHTMNALMM, B Clyd4ae ee Hanuuus, Ans
TpybonpoBoga C [OBOWHbIMM CTEHKaMy [OOMKHO oTBe4vaTb TpebGoBaHuam n. 13.8.3
Kogoekca MI'T. B oTHoWweHUn aBuraTenen, npegHasdHayeHHbIX ANg YCTaHOBKN Ha rasoBo3ax
npumMmeHnmMbl TpeboBaHus nyHkTa 16.4.3.2 Kogekca MKIT.

Tpy6onpoBoa/kaHan A0/MKeH OblTb UCMbITAH B COOTBETCTBMM C TpeboBaHusmn 21.2.1
yactn VIl «Cuctembl n TpybonpoBoAbl» C Lenbio MPOBEPKU €ro ra3oHenpoHMLaeMoCcTu m
NPOBEPKM TOro, YTO TPyBONPOBO BbIAEPXKUT OXngaemoe Hanbonbluee gaBreHne rasa npu
pasrepmMeTun3aLmMm rasoBoro Tpybdonposoaa.

9.12.2.5 AnbTepHaTUBHas KOHCTPYKLMS.

Tpybonposog nogayn raza C OQUHAPHOM CTEHKOW MPUMEHSETCH TOMbKO B CReAyHLLmMX
cnyyasx:

Ons  gBuratenen, YCTaHOBMEHHbIX B MOMELLEHUAX MeXaHM3MoB, 060pyAOBaHHbIX
ycTponcTBamu asapumnHoro otknoyeHus (YAQO), kak ykasaHo B 5.4.1.2 Kogekca MI'T n gpyrnx
npumeHnMbix Yactax Kogekca MI'T (Hanpumep, 5.6);

B Cnyyae, ecnv ra3 nocTynaeT HENOCPEACTBEHHO BO BMNyCKHOE OTBEPCTUE AN BO3Adyxa
Ha KaXXAoM U3 UMNMHAPOB ABUraTens ¢ HU3KUM OaBfEeHNEM Takum 06pasom, YTO eAMHUYHbIN
OTKa3 He nNpvBeaeT K NOCTYNIEHUIO ra30BOro TONNMBa B MaLIMHHOE NMOMELLEHNE.

B oTHOWweHUN aBuratenen, npegHasHavyeHHbIX K yCTaHOBKE Ha ra3oBO3ax NPUMEHSIOTCS
TpeboBaHus Kogekca MKT .
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B cny4yae yTeykn rasa B nomelleHusx, obopyaoBaHHbix YAO, npuBogsLLEn K OCTaHOBKE
asuratensi(er) B 9TOM MOMELLEHUM, OOSPKHA COXPaHATCS OBOCHOBaHHasi CKOPOCTb XoAa
CyHa, a TakKe ero ynpaBnaemocTb U NOAAEPXKMBATLCA paboTOCNOCOOHOCTb OTBETCTBEHHbIX
YCTPOWUCTB M cuctem, obecneuymsarowmx 6esonacHocTb nnasaHus (cm. 2.1.13 vactu VI
«MexaHnyeckne yCcTaHOBKNY).

9.12.2.6 KoHuenuusi 6e3onacHOCTU OOMMKHA BKMOYaTb WMHGOPMaUMIO O TOM, Kakom
Tpy©onpoBoa nogaym rasa Ucrnonb3yeTcs: anbTepHaTUBHAA KOHCTPYKLMSA i Tpybonposog, ¢
JBOWHbIMU CTEHKaMMW.

9.12.2.7 Cwncrtema HagdyBa Bo3gyxa.

Cwuctema HagayBa aBvraTens AofmkHa oTBevaTb TpeboBaHmam 9.12.1.2.

B cnyyae ycTaHOBKM Ha CyaHe OOHOro ABurartensi, 3ToT ABuUratenb AOSMKeH ObiTb
crnocobeH BblpabaTbiBaTb UM MOAAEPXKMBATb MOLHOCTb, AOCTAaTOMHYIO AfS COXpaHeHus
060CHOBaHHOWM CKOPOCTM X04a CyAHa, U nogaepxaHunst paboTocnocoOHOCTN OTBETCTBEHHbIX
YCTPOWCTB nocrne cpabaTbiBaHWUsi NPeA0XPaHNTENbHbBIX YCTPOUCTB CUCTEMbI HaaAyBa B CBA3M
CO B3pbIBOM C Y4eTOM KOHCTpyKumu Asuratens (NpYMEHeHWe OOUHOYHOW  unn
MHOFO3fIEMEHTHOW CUCTEMbl HagayBa) W KOHCTPYKUUW NpefoXpaHUTEmNbHbIX YCTPOWCTB
(camo3sakpblBalOLLMCA KnanaH unn paspbiBHas memopaHa).

9.12.2.8 [asoBbinyckHasa cuctema.

["a3oBLINYCKHasi cucTeMa ABuratensi 4oMkHa oTBevaTtb TpeboBaHuam 9.12.1.2.

B cnyyae ycrtaHOBKM Ha CyaHe OOHOro ABurartens, 3TOT ABuUratenb AOSKeH ObiTb
crnocobeH BblpabaTbiBaTb W MNOAAEPXKMBATb MOLLHOCTb, AOCTATOMHYHO ANsi COXpaHeHus
000CHOBaAHHOW CKOPOCTU X0A4a CyaHa, U nogaepxaHust paboTocnoCobHOCTN OTBETCTBEHHbLIX
YCTPOWCTB nocne cpabaTtbiBaHMs NpegoXpaHnTernbHbIX YCTPOWCTB ra3oBbIMyCKHOM CUCTEMbI B
CBS13M CO B3PbIBOM.

Mpn 9TOM NPOAOIKUTENDBHLIN BbIMNYCK OTpaboTaBwMX rasoB Apuratens (depes
cpaboTaBLUy0 pa3pbiBHYI0 MeMOpaHy) B MalMHHOE, NIMBO MHOE 3aKpbITOE MOMELLEHME HE
JonyckaeTcs.

9.12.2.9 KapTtep aosuratens.

9.12.2.9.1 lNpegoxpaHuTenbHble KranaHbl KapTepoB ABuUraTernen AOO0SMKHbl OTBeYaTb
TpeboBaHuam 2.3.4 (cm. Takke 10.3.1.2 Kogekca MI'T).

9.12.2.9.2 NHepTusauus.

C uenblo NpoBeAeHUs TEXHUYECKOrO 0BCNy>XMBaHMSA KapTep ABuratens OOSPKeH UMeTb
coefvHEeHWe And NpoBeAeHMs MHEepPTM3auum U BEHTUNSALMM KapTepa, a Takke U3MepeHus
KOHUEeHTpauun rasa. [na ykasaHHbIX Lenen BO3MOXHO MPUMEHEHME MHbIX TeXHUYECKUX
peLleHnn.

9.12.2.10 BocnnameHeHune rasa B UunuHgpe.

[omkHbl OblTb BbINOSIHEHbI MpUMeHUMble TpebosaHnus . 10.3 Kogekca MIT. B
OTHOLWWEHUN ABuraTenen, npegHasHayYeHHbIX AN YCTaHOBKM Ha rasoBo3ax, AOMMKHbl OblTb
BbIMOSIHEHbI NpUMeHnMble TpeboBaHus rn. 16.7 Kogekca MKT .

9.12.2.11 CnctemMbl  ynpasBfieHWsl, MOHUTOPWHra, aBapuMHO-NpeaynpeanTenbHON
curHanusauun (ANC) n 3awmTsl

Cuctema ynpaBneHuss ppuratenemMm [AofkHa ObiTb HE3aBUCUMOW W OTAENbHOW
OT CMCTEMbI 3aLLMTbI.

KnanaHbl, nogawowme ra3 [OMKHbl KOHTPONMUPOBATLCA CUCTEMOM  YMpaBrieHus
asuratenem unm cUCTeMom nogadm rasa.

CropaHue JOmKHO KOHTPONMPOBATLCA B KaXXOAOM OTAENbHOM LMNMHAPE.

B cnyyae oGHapyXeHns HeyaoBneTBOPUTENBbHONO CropaHus B OTAESNbHOM LMNUHAPE
MCNonb3oBaHWe rasa MoXeT AoMycKaTbCs Npu ycnoBusx, ykasaHHblx B n. 10.3.1.6 Kogekca
MIT.

Ecnn KOHTpOMb cCropaHua B KaXaom OTAENbHOM UWNUHAPE He npeacTaBnsercs
BO3MOXHbIM BCNELCTBME pasMepa U KOHCTPYKUMM OBuUraTesnis, BO3MOXHO OCYyLLECTBIEHue
o6LLEero KOHTPONs 3a CropaHVEM.
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[nsa rasoBbIx gBuratenen AomkHbl 6biTb NpeayCMOTPEHbI AOMOSTHUTENBHBIA KOHTPOSb U
3awmTa B cooTBeTCTBUMN C TpeboBaHuammu Tabn. 9.12.2.11. B cnyyae, ecnu aHanu3 puUckos,
BbIMOSHEHHbI B COOTBETCTBUM C 9.3 He AoKa3biBaeT 0bpaTHOro.

Tabnwuuya 9.12.2.11
®DYHKUMN cucTeM KOHTpons u 3awuTtbl ana OTA (npu paboTe aBUratens Ha rasoBom Tonnuee)

nlth
ABTOMaTM4YeCKas ABTOMaTUNYECKOE
aKkTuBauusi nepekroveHme
MapameTp Curian CABOEHHbIX asvratens B OcraHoska
AlNC npurarens

3anopHbIX pexum paboTbl Ha

KnanaHoB Xuakom Tonnuee?
HeHapnexallee faBneHve B X X X X5
TpybonpoBoge nogaym ra3oBoro Tonnmea
HewncnpaBHOCTb CUCTEMbI Nodayvm X X X X5
rasoBoro Tonavea
HeucnpaBHOCTb cucTeMbI Nofjayu X X2 X X29)
3ananbHoro ToNaMBea Unu cUcTembl
BOCMIaMEHEHUs! rasa
MoBbllLeHHas Temneparypa BbiMyCKHOTO X X? X X29)
rasa nocre Kaxgoro uunvHapa
MoHwKeHHan cpeaHas TemMnepaTypa X X? X X29)
BbIMYCKHOIO rasa nocre Kaxaoro
umnuHapa®
OTka3 (Bkntovasi MPOMycK 3axuraHusi, X X249 X4 X249)
AeToHauMo, HeYCTONYMBOE CropaHue)
CMCTEeMbI BOCMNAMEHEHWS rasa unm
HeHapnexallee AaBneHue B LUnMHape
asuratens
MpeBbiweHne gonycTMmon X X X
KOHLEHTpaLuun MacrsiHoro TymaHa B
KapTepe unu Temnepartypbl
noawmnHmka®
MpeBbllieHne aaBneHus B kaptepe? X X X
OcTaHoBKa aBuraTtens ns-3a nodom X X
NPUYMHBI
OTka3 B cucteme KOHTpons/ ynpaBneHus X X X
3aMopHbIMY KanaHamu co CryckHbIM
BEHTUNEM

MpnmevyaHna:

1 Tonbko gna AT (npu paboTe aBuratens Ha ra3soBoM TOMMMBE).

2 Ona'TO cpabatbiBaHne CABOEHHbIX 3aMOpHbIX KranaHoB CO CMYCKHbIM BEHTENEM U OCTaHOBKa ABUraTens
MOryT He MPOWCXOAMTb B Clyvyae HabmniogeHus oTkasa TOMbKO ANt OJHOMO UMIMHApa NpW YCroBUWU, YTO
YKa3aHHbIN UMNNMHAP MOXET ObITb OTKIIOYEH OTAenbHO, a 6e3onacHas paboTta gBuraTensi B TakuUxX YCIOBUSAX
noaTBepXaeHa npu aHanuse pPUCKoB.

8)  TpebyeTcs TONbLKO B Criy4ae, eCrm 3To HeOGXOANMO A OBHAPYKEHUA NPOMYCKa B 3aXKUraHNN.

4 B cny4ae, Korga oTkas MOXeT ObITb YCTPaHEeH B aBTOMaTUHYECKOM PEXMME, MOXET aKTMBMPOBATLCS TOMBKO
ANNC. Ecnu oTkas He NMKBMANPOBAH Nocre 3aaaHHOro BpeEMeEHM, AOMKHA cpaboTaTth 3awuTa.

5  Tonbko gna 'TA.

6 Ecnu TpebyeTcs B COOTBETCTBUM C 2.3.

9.12.2.12 KnanaHbl nogayu rasa.

KnanaHbl nogadm rasa JomkHbl  ObiTb  B3PbIBO3ALUMULLEHHOIO  UCMOMHEHUS,
noaTBEPXKOAEMOro CBUOETENbCTBOM, BblgaHHbIM KOMMETEHTHOW OpraHm3auuen ¢ y4yeTom
cnefywoulero:

BHYTPEHHASA 4YacTb KnanaHa COAepXWUT ra3 M AofkHa ObiTb B3pPbiBO3ALLULLEHHOTO
NCMOSHEHNS, MOATBEMKAAEMOro CBMAETENBCTBOM Ha COOTBETCTBUE TpeboBaHmnam K 3oHe 0;

€Cnu KnanaH pacnonoxeH BHyTpu Tpybonposoaa unu kaHana B cootseTcteum ¢ 9.12.2.3
n 9.12.2.4, HapyxHad 4acTb KnanaHa AofmkHa ObiTb B3PbIBO3ALLULLEHHOrO MCMOMHEHUS,
noaTBep>K4aemMoro CBMOETENbLCTBOM COOTBETCTBME TpeboBaHMaM K 30He 1;



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

ecnu npuMmeHsieTca TpybonpoBoa nogayn rasa C OOWHAPHOM CTEHKOW, a KnanaH
YCTaHOBJIEH B MOMELLLEHNSAX MeXaHn3MoB, obopyaoBaHHbIX YAO ¢ yyetom 9.12.2.51n9.12.2.6,
TO ANSA HapYyXXHOW 4YacTu KranaHa cepTudukaums He TpebyeTcs nNpu yCcnosmu, YTo nogada
3HEeprum K Hemy npekpaiaeTcs npyu obHapy>XeHUn raza B NOMELLEHUN.

Ecnu «knanaHbl nogayn rasa He cepTUMUMPOBaHbI AOf11  30HbI, B KOTOpPOM
npegnonaraeTcst UX NPUMEHeHne, To 4OSMKHO OblTb AOKYMEHTasrIbHO NOATBEPXKAEHO, YTO OHU
NPUrogHbI AN UCMNOMNb30BaHUA B 3TOW 30He. [IoKyMeHTaums 1 aHanms JOMKHbl OCHOBbLIBATbLCS
Ha cTaHgapTtax MOK 60079-10-1:2015 wnn M3K 60092-502:1999.
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9.13 AONOJNIHUTENIbHbIE TPEBOBAHUA K KOHCTPYKLIUU

9.13.1  OTA.

9.13.1.1 O6Lwwne nonoxeHus

MakcumanbHas anuTenbHas MOLWHOCTb ABuratenst npu paboTe Ha rasoBomM TOMMMBE
MOXeT OblTb MEHbLUE, MaKCUManbHOW OSIUTENBbHOM MOLLHOCTM MNpu paboTe Ha XnOKom
TonnuBe.

MakcumanbHast AnuTtenbHass MOLLIHOCTb ABUratensi npu paboTe Ha ra3oBOM TOMMMBE,
3aBucsLLas, B TOM Ymcne, OT CBOMCTB ra3oBOro TonfiBa U COOTBETCTBYIOLLME STOW MOLLHOCTH
ycrnoBus akcnnyataumm OTO gomkHbl ObiTb yKa3aHbl B TEXHUYECKOW [OOKyMEHTauum wu
NnoATBEPXKAEHbI BO BPEMS TUMOBBLIX MUCMbITaHWUA C ydeToM TpebGoBaHui pasgena 5 vactm IV
«TexHudeckoe HabnogeHne 3a UIroToBneHnem usgenui»  [lpaBun  TEXHUYECKOro
Habno4eHns 3a NOCTPOMKOM CydOB M U3rOTOBMIEHMEM MaTepuarnosB U U3genui ans cygos.

9.13.1.2 Tlyck, cmeHa pexnmoB pabotel AT n ocTtaHOBKa.

OTO nomkHbl OblTb CMPOEKTMPOBAHbI ANt PaboThbl Kak Ha XXWOKOM, Tak U Ha ra3oBoM
TOMNMBE B KAYeCcTBe OCHOBHOIO TOMMIMBA U Ha XXWOKOM 3ananbHOM TOMMuBe, NoJgaBaeMoM C
Llenblo BoCnaMeHeHus.

BbICTpbIN NpoLecc NepeknioyeHns ¢ pexuma paboTbl ABUraTensl Ha ra3oBoM TOMNUBE
OOIDKEH ObITb BO3MOXEH NPU BCEX MOLLHOCTSAX M BCEX NapameTpax paboTbl ABuratensi.

B03MOXXHOCTb NEPEKITIYEHNS C pexXMMa paboTbl ABUraTeNs Ha XXMAKOM TOMNMBE A0IDKHA
ObITb OrpaHM4YyeHa TeMuM MOLLLHOCTSIMW M napameTpamu paboTbl ABUraTens, npu KOTOpbIX BO
BpeEMSI  MCMbITAaHUK ObiNa MNPOAEMOHCTPUPOBaHA HaAEXHOCTb U ©Ge3onacHoCTb
NnepeKnoveHms.

lMpouecc nepeknoveHnst Mexay pexunmamu paboTbl Ha pasfnMYHbLIX TUNAx TOMNMBa
OOMKEH ObITb aBTOMATM3NMPOBAHHbLIM C BO3MOXHOCTbKO PYYHOrO MpepbiBaHMS Ha BCeX
pexumax paboTbl gsuratens. Npyn aTom aBuratenb OOMMKEH ObITb CNOCOBEH NpogosmKaTb
AnuTenbHyo paboTy Ha HOBOM BuAe Tonnmea 6e3 nepepbiBa B BbIpabOTKE 3HEPru.

B cnyyae otkniodeHuMsa nogaym rasosoro TonnmeBa LT[ gomkeH ObiTb cnocobeH
NPOAOMKNTE ANUTENBHYIO PAabOTY TOMBKO Ha XXMAKOM TOMMBE.

9.13.1.3 Tllogaya 3ananbHOro Tonnuea.

Hannune nogaym 3ananbHOro TOMNSMBA OOIMKHO KOHTPONMPOBATLCA MyTEM MPOBEPKU
JaBneHus 3ananbHOro ToNnvMBa U napamMeTpoB CropaHusi, NMBo MHbIM cnocobom. B cnyyae
OTCYTCTBUS MOAayM 3ananbHOro Tonnvea nogada rasoeoro tornnveBa B AT gomkHa ObiTh
HEBO3MO>XHOWN.

9.13.2 rta.

9.13.2.1 CwucTtema BocnnaMmeHeHusi TONnNuea.

B cnyyae oTkasza cuCTeMbl BOCMNIAMEHEHMsI TOMNMBa ABWraTesrlb AOIMKEH ObiTb
OCTaHOBJIEH, 3@ UCKIIOYEHMEM ClyyYaeB, KOrga 3TOT OTKa3 OrpaHnyeH OOHUM LIMINHOPOM,
nofaya rasa K KOTOPOMY HeMEANEeHHO npekpallieHa M npu YCroBUKW, YTO BO3MOXHOCTb
Oes3onacHon paboTbl OBuratens B OTOM pPEXUME OMpedenieHa B aHanu3e pPUCKOB U
noaTBepXXaeHa Npu UcnbiTaHUNAX.

9.13.3 [Buratenun c npegBapuTenbHbIM cMeceobpa3oBaHNEM.

9.13.3.1 CwucTtema nogadvm CMecu.

BosaywHbin pecuBep, TypboHarHeTaTenb, BO3AYLUHbIA OXNaauTenb U Apyrve afeMeHThbl
cucTeMbl HagayBa OOMKHbI paccMaTpuBaTbCs Kak afieMeHTbl CMCTeMbl nogadn rasa. OTkasbl
KOMMOHEHTOB, KOTOPbIE MOTYT MPMBECTU K YTEUKe rasa, JOMKHbl OblTb pAaCCMOTPEHbI B X04€e
aHanmsa puUCcKoB B cOOTBeTCTBUM C 9.3.

Ecnn B aHanu3e puckoB He ykaszaHO MHOE, Nepesn Kax4on KPbILKOW LMnnHapa OOSKHbI
OblTb YCTAHOBMNEHbI OrHEnperpagutenn, C Y4Y4eTOM KOHCTPYKTMBHbIX OCOGEHHOCTEN
OBuratens, TakMx KakK KOHUEHTpauusi rasa B CUCTEME MogayvM CMeECHU, MNPOTSKEHHOCTb
Tpy©onpoBOAOB ra3oBO34yLUHOM CMECU B CUCTEME HaaayBa U ApPYruX.
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