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NMPABUNA KINACCUDUKALIMKU U MOCTPOUKU MOPCKMUX CYLIOB

MpaBuna knaccugukauum n NOCTPONKN MOPCKUX cyaoB POCCUIMCKOro MOPCKOro pernctpa
cynooxoAcTBa yTBepXAeHbl B COOTBETCTBUM C OEWCTBYIOLIMM MNONOXEHMEM W BCTynawoT
B cuny 1 auBapsi 2021 roga.

HacToswee uagaHue [MpaBun coctaBneHo Ha ocHoBe magaHusa 2020 roga ¢ yydeTom
N3MEHEHWI 1 OONOSMHEHWI, NOATOTOBIIEHHbIX HENOCPEACTBEHHO K MOMEHTY Nepen3gaHus.

B [lNpaBunax y4yTeHbl npouenypHble TpeboBaHUSA, YHUMUUMPOBaHHbIE TpeboBaHus,
YHUOMUMPOBaAHHbLIE UMHTEpnpeTaumMm wn pekomeHgaumm MexagyHapogHon —accoumaumm
knaccudukaumoHHbix obwects (MAKO) n cooteeTcTBytowme pesonoumn MexayHapogHown
mMopckon opraHusaumm (MMO). MNMpasuna cocToAT U3 cneayoLmx YacTen:

yacTb | «Knaccungukaums»;

yacTb Il «Kopnycy;

yacTb Il «YcTponcTea, o6opyaoBaHme u cHabXeHne;

yacTtb IV «OcToNunMBOCTLY;

yacTtb V «[leneHne Ha OTCeKn»;

yacTb VI «[poTuBonoxapHas s3awuTay;

yacTtb VIl «MexaHnyeckmne ycTtaHOBKNY;

yacTb VIl «Cuctembl 1 TpybonpoBoabI»;

yacTtb IX «MexaHn3mMbl»;

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

yacTb Xl «OnekTpuyeckoe o6opynoBaHMeE;

Yyactb Xl «XonogunbHble yCTaHOBKUY;

vyacTtb Xl «MaTtepunansi»;

yacTb XIV «Ceapkay;

yactb XV «ABTOMaTU3aUma;

yactb XVI «KOHCTpyKUMS U NPOYHOCTb CYAOB M3 MOSAUMEPHBIX KOMMO3ULMOHHBIX
MaTepuarnoBy;

yactb XVII «[JononHuTenbHblE 3HaAKKU CMMBOSIA Kflacca M CrIOBECHbIE XapaKTepPUCTUKN,
onpeaensaowme KOHCTPYKTUBHbIE MU 3KCNNyaTaunoHHble 0COBEHHOCTM CyaHay;

yacTtb XVIII «dononHutenbHble TpeboBaHNA K KOHTEMHEPOBO3aM U CyaaMm, NepeBo3AaLLMM
rpy3bl npemMyLiecTBeHHO B KoHTenHepax» (Part XVIII "Additional Requirements for Structures
of Container Ships and Ships, Dedicated Primarily to Carry their Load in Containers").
Texct yactn XVIII cootBetctByeT YT MAKO S11A «TpeboBaHusa K NpoaosibHON NPOYHOCTU
KOHTeNHepoBo30B» (MoHb 2015) n S34 «PyHKUMOHanbHble TpeboBaHWS K BapuaHTam
Harpyskm  npu  MpoOBepke  MPOYHOCTM  KOHTEMHEPOBO30OB  METOAOM  KOHEYHbIX
anemeHToB» (Man 2015);

MpunoxeHne «k [paBunam wun PykoBoactBam PoccuUMCKOro MOPCKOro perncrpa
cyaoxoacTtea «lMpouenypHble TpeboBaHus, YHUULNPOBAHHbIE TpeboBaHus,
YHUUUMPOBaAHHbIE UMHTepnpeTauun wn pekoMeHgauum MexayHapogHon accoumauum
KnaccuukaumoHHbIX 0bLLLECTBY.

Yactn | — XVII usgatotcs B SNeKTPOHHOM BUAE Ha PYCCKOM U aHrIMACKOM A3blKax.

Yacte XVIII n MpunoxeHue k lMpaBunam u PykoBoactBam PoOCCUACKOrO MOPCKOro
pernctpa cygoxoacTea U3gatoTcs B ANIEKTPOHHOM BUAE TOMbKO HA aHMMMNCKOM S3bIKE.

© Poccuincknin mopckon perncTp cygoxoactea, 2021



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

3

NEPEYEHb NU3MEHEHUHA
(u3meHeHuA cyrybo pefakLMOHHOro xapaktepa B [lepeyeHb He BknovaoTces)

[lns AaHHOM BepCUM HET N3MEHEHNI ANs BKIOYeHUs B [lepeyeHs.
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1 OBLUME NOJIOXEHUA

1.1 OBJIACTb PACIMPOCTPAHEHUA

1.11 TpeboBaHusa HacToswen Yactu NpaBun pacnpocTpaHsaTCS Ha crieayloLlimne
asuratenn n MexaHm3mbl:

.1 gBuratenu BHYTPEHHEro CropaHus, rnaBHble;

.2 TypbOuHbI NapoBble, rMaBHbIE;

.3 rasoTypbuvHHble ABUraTenu, raBHbI€;

4 nepepayv n MydThl;

.5 pgBuratenu npmBoAHbIE ANS UCTOYHUKOB 9NEKTPO3IHEPTrUM NN BCOMOraTenbHbIX U
nanybHbIX MEXaHU3MOB, arperaTtbl B cOope;

.6 Hacocbl, BXOAfdLiMe B COCTaB CUCTEM, perfiaMmeHTupyembix dyactamm Vi
«lMpoTtuBonoxapHas 3awmtay, VIII «Cuctembl n tpybonposoabl» n Xl «XonogunbHble
YCTaHOBKMWY;

.7 KOMMpeccopbl BO3OYLUHbIE;

.8  BO3agyxoHarHeTaTenu rnaeBHbIX KOTNOB, TypboHarHeTaTenun n Bo3gyxoHarHeTaTenm
asuratenen BHyTPEHHEro cropaHus;

9 BEHTUNIATOPLI, BXOASALME B COCTaB CUCTEM, perramMeHTupyembix 4vactbio VI
«Cucrembl 1 TpybonpoBoabI»;

.10 npwuBoAabl pyneBbiE;

11  mexaHn3aMmbl AKOpHbIE;

.12 nebGenkun GykCUpHbIE;

.13 MexaHu3Mbl LIBApTOBHLIE;

.14 npuBoAbl rMgpasnnyeckue;

.15 cenapaTtopbl LEHTPOOEXHbIE TOMMMBA U Macna.
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1.2 OB bEM OCBUAETEIbCTBOBAHUN

1.2.1 YcnoBuga, onpegenstoowme nopsiaok OCBMAOETENbCTBOBAHUA MEXaHUM3MOB W
obopynoBaHMst MpU  M3rOTOBMEHUKW, a TaKkKe MOPSAOK pPacCMOTpeHuss u  ogobpeHus
TEXHNYECKOWN OOKYMEHTaUUn, n3noxeHol B OOLWMUX MONOXEHUAX O KnacCUUKaLMOHHON ©
MHOWN OEeATENbHOCTHU.

1.2.2 OcBuaeTenbcTBOBaHNMIO Permctpom npu N3roToBreHUN noanexaT agpuratenu un
MEeXaHn3Mbl, nepeyvncrieHHble B 1.1, 3a WCKMNIOYEHMEM BCMOMOraTeSibHbIX MEXaHW3MOB C
PYYHbIM NPUBOLOM.

1.2.3 [lo Hayana W3roTOBIEHUSI MEXaHM3MOB [O0IkHa ObITb MNpeacTaBneHa Ha
paccMoTpeHue Peructpy cnefytowias JOKyMeHTauus:

A no gsuraTensiM BHYTPEHHErO CrOpaHus:

Ana nHgpopmauumm — B cootTBeTcTBumn ¢ Tabn.1.2.3.1-1;

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

OISl ra3oBbIX ABUratesnien aomkHa ObiTb AOMOMHUTENBHO NpeacTaBreHa AOKyMEeHTaums
B cooTBeTCcTBMM ¢ Tabn. 1.2.3.1-3.

Tab6bnuua 1.2.3.1-1
HDokymeHTauus no ABC, npeactaBnsiemas ans mHgopmMauuu (YTo NPUMEHUMO)

1 | OnucaHune c OCHOBHbLIMK CBeAeHMAMM Mo Asuratento (cm. MNpunoxenne 3 «Onuncanve ABC c
OCHOBHbIMU CBEAEHUAMMU U TEXHUYECKUMU AaHHBbIMUK (hopma 3asaBku Ha ogobperne [BC n
npegcTaBneHus AaHHbIX)» K pasa. 5 «Mexanusmbl» yactu IV « TexHnyeckoe HabnwogeHve 3a
N3roToBneHnemM nsgenun» MNpasun TEXHNYECKOro HabnaeHNs 3a MOCTPONKON CyAOB 1 M3rOTOBNEHUEM
mMaTepuanos 1 n3genvi ansa cygos) nnm TexHuyeckne ycrnosums
2 [MonepeyHbIvi paspes gauraTens
3 [MpogonbHbI paspes gsuratens
4 | dyHoameHTHasa pama 1 KapTep NIMTOW KOHCTPYKLUK
5 | YnopHbIi nogwmnHmk B c6opet
6
7
8

CraHuHa/cTonku/kopnyc nepegayn NUTON KOHCTPYKLUMK?

AHKepHble cBA3M

WatyH

9 | WaryH B cbope®

10 | Kpenukond B c6ope®

11 | WTok nopluHg B cbope®

12 | MNopuieHb B cbope?

13 | Kopnyc (py6awika) umnuHapa, 650K LMIMHAPOB NIMTOWM KOHCTPYKUMKU?

14 | Kpbiwka unnuHapa B cbope®

15 | Brynka umnuHgpa

16 | NpoTuBOBECHI KONEHYATOro Bana (ecnm He SABNATCH YacTbio KONIEHYATOro Bana) ¢ AetansMu
KpenneHusi

17 | MpuBog pacnpegenutensHoro sana B cbope®

18 | MaxoBuK

19 | TonnmBHbIN HACOC BbICOKOrO AaBEHUS

20 | YepTexu 3aWwmThl M U30NALMU BbIXITOMHBLIX TPYOONPOBOAOB M APYrvX YacTel ABuratens ¢ BbICOKON
TemnepaTypow NOBEPXHOCTU, Ha KOTOPbIE MOXET MOMNAacTb TOMMUBO B Cy4ae NOBPEXAEeHNst TONNIMBHOM
cucTeMmel, B cbope

Onsa OBC ¢ anekTpoHHON CUCTEMOW YNpaBneHUs YepTEXN KOHCTPYKLUMM U YCTPONCTBA:

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

24 | PykoBoacTso no o6CcnykmMBaHuio 1 akcnnyataymuu®

25 | AHanu3 xapakTepa O0TKasoB W MX NOCNeACTBuiA (ONs CUCTeMb yNpaBneHus Auratenem)®

26 | TexHudeckune TpeboBaHMs ANsi NPOLECCOB NUTbsS 1 CBapKu (BKMKOYas nocneaoBaTenbHOCTbL 06paboTku)
27 | MNopTBeEpXaeHWEe CUCTEMbI KOHTPOIS Ka4ecTBa Npu NPOEKTUPOBAHWK U NoAAEpXaHUW B SKChnyaTaumm
28 | TpeboBaHus K kayecTBy npomasoacTea [IBC

29 | Tunoeoe ofo6peHe 3NeMeHTOB CUCTEMbI aBTOMAaTH3aLMK (KNMMaTUYeckme UcnbitaHus )8
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Ecnun sBnseTcs YacTbio ABUraTtens, Ho He BCTPOEH B (DYHAAMEHTHYIO pamy.

Tonbko 415 O4HOro LMAMHAPA UK rpynnbl LMMHAPOB OAHOMO UCMOMHEHWS.

C vaeHTUmnkaLmen KOMNOHEHTOB (HaNPUMeEP, MO HOMEPY X YepTexen).

PykoBOACTBO No akcnnyaTaumn n obcnyxmBaHMio OOMKHO coaepxaTb MHdopmaumio ans obecnedyeHns
TEXHUYECKOro obCnyXMBaHNs N PeMOHTa, BKIOYas ONMcaHne 1Cnonb3yembiX cneumanbHbiX MHCTPYMEHTOB U
CpeacTB U3MEPEHUI C yka3aHneM no Ux HacTpoike u TpeboBaHUsAM Mo NPoOBEOEHUI0 NPOBEPOK (MOBEPOK) Ha
BECb Mepuo TEXHNYECKOro obCnyxmnsaHus.

5 Ecnu pabGota gBwratensi 3aBUCWUT OT rMAPaBIMYECKUX, MHEBMATUYECKMX WMU 3MEKTPOHHbIX CUCTEM
ynpaBneHus aHanua xapaktepa OTKa3oB M MX NOCMNeACTBUI AOSKeH ObiTb NpeAcTaBneH Ans AeMOHCTpauuu,
YTO OTKa3 CUCTEMbl YNPaBfeHUs He MpuBEAEeT K NOCreayloleMy CHWXEHUIO XapakTepucTuk Asuratens Ao
HenpreMremMoro ypoBHsi.

6 McnbiTaHus OOMKHbI NoKasaTb CNOCOBHOCTL 0GOPYAOBaHUS CUCTEM YMNpaBreHUs, KOHTPONS U 3aLiuThl
PYHKLUMOHNPOBaTL B 0COOLIX YCroBUSAX, KaK ykasaHo B pasa.12 «ObopyaoBaHue aBTomatmdaumu» yvactu IV
«TexHuveckoe HabnogeHne 3a U3roToBneHnemM nsaenuiny MpaeBun TeXHUYECKOro HabNaeHNs 3a NOCTPOIKOM
CYAOB W M3roTOBNEHNEM MaTepvaoB 1 U3genui ans cyaos.

» w N P

Tabnuua 1.2.3.1-2
DokymeHTauus no AIBC, npeacraBnsiemas ans ogo6peHus (4To npuMeHumo)

1 | Pama cbyHOaMeHTHas 1 KapTep CBapHON KOHCTPYKLMM C YKa3aHMEeM CBapHbIX Y3I0B U TeXHUYECKNX
Tpe6oBaHuii no ceapke’?

2 | OnopHasi NnuTa cBapHOW KOHCTPYKLMK YNIOPHOTO MOALUMMHUKA C YKasaHWeM CBapHbIX Y3I0oB U1
TEXHUYECKUX TpeGoBaHuii No capke?!

3 YepTexun dyHAaMeHTHOM pambl/MacnocGopHuka (noggoHa) CBapHOM KOHCTpyKLmmn®

4 | CtaHunHa/cTonKW/KOpnyc nepegayn CBapHOW KOHCTPYKLUN C YKa3aHWeM CBapHbIX Y3MOB U TEXHNYECKMX
Tpe6oBaHui no ceapke’?

5 | CtaHuHa 1 CTOVKM CBApHOM KOHCTPYKLMu'2

6 | YepTexu geTanen KoneH4aToro Bana ans Kaxgoro YvMcna uunmHapos

7 KoneHyaTtbi Ban B c6ope Ansi Kakgoro Yvcna LuMnmHgpos

8 | Pacuet koneHyaToro Bana Ans Kaxaoro Yicna uunvHOpoB U UX pacrnonoXeHns CornacHo

npunaraemMoMy NepeyvHio AaHHbIX U TpebosaHuam m. 2.4

9 YepTtexu YMNOPHOro Ui NnpoMeXyTo4Horo Basna, ecrii BCTpoeHbl B ABUraTeslb

10 BonTbl coegmMHMTENbHbIE CEKLMN KONEHYaTbIX Banos

11 | Cneuudukauusi MatepuanoB OCHOBHbIX AeTane ¢ ykasaHnem MeTo40B HepaspyLUatoLWero KOHTPons v
YCIOBUI MMAPABINYECKUX UCMbITaHWIA®
MpuHUMNManeHble cxeMbl (B Npefenax ABnraTens) unm aHanornyHas AoKyMmeHTaums ans:

12 CUCTEMBI NycKa

13 TOMNNMBHOW CUCTEMbI

14 CUCTEMbI CMa304HOIro Macna

15 CUCTEMbI BOOSAHOIO OXJ1aXXaeHud

16 CUCTEMbI TMAPaBINKN

17 rmapaBrM4ecKkon CUCTEMbl YNPaBeHns KknanaHamu

18 CUCTEMbI YyNpaBneHus, perynmpoBaHvs 1 3almTbl ABuraTens

19 | YepTexu 3aWwmTbl TONSIMBHLIX TPYGONPOBOAOB BLICOKOrO AaBneHus B c6ope?

20 | YepTexu akkyMynaTOPHbIX CUCTEM OS18 ABUraTeNen ¢ 9NEeKTPOHHON CUCTEMOW ynpaBneHns

21 | YepTexu KOHCTPYKLMM 0BLIMX aKKyMynATOPOB AN ABWUraTtenen ¢ 3NeKTPOHHOW CMCTEMON yrpaBrieHus

22 | YepTexu npegoxpaHMTeNbHbIX KnanaHoB U X pacnosioeHust cornacHo TpebosaHusim 2.3.4 yactu IX
«MexaHu3MbI»®

23 | PacueT konu4yecTBa 1 NPOXOAHOIO CeYeHUs NpPeaoXpaHUTENbHbIX KnanaHoB cornacHo TpeboBaHmaM
2.3.4 yactun IX «MexaHnambi»

24 | CopepxaHue nporpamMmmbl 1 NPOTOKONa TUNOBLIX UCMbITAHUA’

25 | YepTexu TOMNMUBHbIX TPYGONPOBOAOB BLICOKOrO AABMEHUS U TOMAUBHBLIX (DOPCYHOK®

26 | Cxema cuctembl OGHapYXEHUsI U CUrHaNM3aLmMm MacnsiHoro TyMaHa B kapTepe Unv paBHOLEHHOMO
YCTPOWCTBa B COOTBETCTBUM C TpeboBaHmsaimu 2.3.3.8 — 2.3.3.22

27 | Oetanu mexaHu4ecknx coeguHeHuin TpybonpoBoaoB (B npeaenax asuratens), cM. 2.4.5 yactu VI
«Cuctembl 1 TpybonpoBoabI»

28 | OokymeHTbI, noaTBepxaatoLme paboTocnocobHOCTb NPU YCIOBMSAX OKpyXatoLen cpeabl (CM. rm. 2.3
Yyactn VII «MexaHn4eckme yCTaHOBKMNY)

29 | JokymeHTauuio Mo NporpamMmmMmpyeMbiM 3NEKTPOHHBIM CUCTEMaM B COOTBETCTBUM C TpeboBaHMSMM 1.
7.10 yactn XV «ABTomatumsaums» (ecnv npumMeHnmo)
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1 [ina onob6peHus cBapoYHbIX MaTepuanoB U TeXHUYeckux TpeboBaHui no ceapke. TexHomnorua npotecca
CBapkM [OIMKHA codepaTb CBedeHus Mo TepmooOpaboTke geTaner OO M nocre CcBapku, TpeboBaHWust K
CBapoOYHbIM MaTepuanam, napameTpam 1 yCrioBUAM NPOBEAEHNS CBAPKM.

2 [InA Kaxxgoro UMnuHapa, ecrivm pasmepbl U UCMOMHEHNE UMEIOT OTrnYme.

8 [Ona cpasHeHus ¢ TpebosaHusiMu Peructpa ons martepuarnos, METOAOB HEpaspyLLAIOWEro KOHTPoNs u
rmapaBnmMyecKUX UCNbITAHUA, YTO NPUMEHUMO.

4 [nsa Bcex asuratenen.

5 Tonbko Ana Asuratenen ¢ auameTpom uunuHapa 200 MM 1 6onee unm o6bemom kapTepa 0,6 M3 u Gonee.
6 [lokyMeHTaUus OomKHa cooepXaTb CBeAeHWUs Mo AaBneHuto, pasMmepy Tpy6 n matepuanam.

7 MpOTOKON MCNbITAHUA MOXET ObITb NPEACTABIIEH MOCIE 3aBEPLUEHUS TUMOBBLIX UCMbITAHUA B BO3MOXHO
KopoTkuii cpok (cM. . 5.14 vactn IV «TexHnyeckoe HabniogeHne 3a usrotoerneHnem wusgenuii» [Npasun
TEXHWYECKOro HabngeHus 3a NOCTPOWKOW CYAOB U M3rOTOBNEHNMEM MaTEpPUanoB 1 U3genvi ans cyaos).

Tabnwuua 1.2.3.1-3
HdokymeHTaumsa no asyxtonnueHbim OBC (OTAO) n gBuratensam, paboraromm Ha rasoBoMm
tonnuee (I'TAH), npeacTaBnsiemas ansa ogo6pexnus’

1 | Cxema (nnv MHas paBHOLEHHAsi JOKYMEHTaUMs) ra3oBov CUCTEMbI ABuUratens

2 Cxema cucteMbl ra3oBbix TPyOONpoBOAOB (BKMOYasA pacnonoxeHune Tpyb ¢ ABOWHON CTEHKON, Npu
Hanm4uu)

3 | KoMMnoHeHTbI cucTembl nogayn rasa (C ykasaHmeM BenNnyvH JaBrieHusi, pasmepoB TpyGonpoBoaoB U1
MaTepuanos)

4 PacnonoxeHue npegoxpaHMTenbHbIX KnanaHoB KapTepa ABUraTensi, ByCKHOrO pecuBepa, BbiMyCKHOMo
KOJeKTopa, Npu Hanm4nm

5 MepeyeHb 060pyaoOBaHMSA B3pbIBO3ALLMLLEHHOMO UCMONHEHNS. B3pbiBo3aLLMLLEeHHOE UCNOSTHEHWE
OOIMKHO ObITb NOATBEPXKAEHO

6 CBUAETENBCTBOM, BblAaHHbIM KOMMNETEHTHOW OpraHu3aumen.

7 KoHuenuus 6e3onacHocT?

8 OT14eT 06 aHanu3e puUckoB?

9 Cneundukauus rasa?

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

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

12 | YepTexn KOMMNOHEHTOB CMCTEMbI NOAAYM 3ananbHOro TONMMBa BbICOKOrO AaBNeHUs!, BKItoYas
TONNMBHbIE TPYOONpoBOAbI M (DOPCYHKM (C yKa3aHUMEM BEMNWUYMH AaBleHUsi, pasamepoB TpybonpoBoaoB U
maTtepuanos)?

CxeMa 1 onncaHne cucTeMbl BocnnameHeHus Tonnvuea*

1 ¢ y4yeToMm o0coGeHHOCTEN KOHCTpyKUuM Auratens PerucTp MoXeT 3anpocuTb NpeaocTaBrneHne
[OMNOMNHUTENBHOWN AOKYMEHTaLuu;

2 npeacTaBnseTcsa AN uHdgopMaumu;

3 Tpebyetcs ana OTO;

4 Tpebyetcs gna ITA.

Mopsgok NpeacTaBneHns u paccmoTpeHuns gokymeHTauum no [BC ykasaH B NpunoxeHum
2 «[Nopsagok npeacTaBneHns N NPOXOXOEeHNA AOKYMEHTaUMm» K pasg. 5 «MexaHnsmbl» 4actu
IV «TexHuyeckoe HabniogeHne 3a u3rotoBrneHvem wusgenui» [paBun TexXHUYECcKoro
HabnogeHns 3a NOCTPOMKOWN CYAOB U N3rOTOBNEHMEM MaTepuarnos 1 U34envin 4ns cyaos.

.2 no BCceM ApPYyruM MexaHuamam, pernameHTMpyembiM HacToswen YyacTtoio [Npasun,
Kpome gBuraTtenen BHyTPEHHEro CropaHus:

.2.1 onucaHne C OCHOBHbIMW CBEAEHUAMU NO MEXAHU3MY MU TEXHUYECKNE YCIOBUS;

2.2 YepTexu oOLWMX BUOOB MEXAHM3MOB C NPOAOSIbHBIMW 1 MOMNEPEYHbIMU pa3pesamu;

2.3 yepTexu (pyHOAMEHTHbIX pam, KapTepoB, CTaHWH, KOPMYCOB, KPbIWEK U OPYrnx
aetanen nMTon UNu CBapHOWM KOHCTPYKUMW C YKa3aHMEM CBapHbIX Y3MOB U TEXHUYECKUX
TpeboBaHuWI NO CBapKe;

.2.4 4epTexu KoneH4yaTblX BaroB, YNOpPHbIX BaroB, rpy30BbIX BarnoB U Apyrux Banos, a
TaKke nx NnpMBodoB (Nepepav);

.2.5 yepTexu LaTyHOB, LUTOKOB U NOPLUHEN;

2.6 YepTexu KpblLLeK LMNNHAPOB N LUNMHOPOBLIX BTYIOK;

2.7 4epTexu LecTepeH 1 konec 3ybyaTtbix nepegad n nx Banos;
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2.8 4epTexu BedywMx U BeOOMbIX 3MEMEHTOB ruaporiepenay, pasobwmnTenbHbIX U
ynpyrux myar;

.2.9 yepTex YNOPHOro NoALUMNHUKA, BCTPOEHHOIO B MEXaHU3M;

.2.10 YyepTexun poTOpOB NApPOBbLIX N ra30BbIX TYPOUH 1 KOMMPECCOPOB, a TakkKe AUCKOB U
pabounx Konec;

.2.11 yepTexu TONNMBHbLIX TPyOONPOBOAOB BbICOKOIO AABMEHNSA U UX 3alUUTLI B Criyyae
noBpeXxgeHus;

2.12 yepTexun u3onAuUMM 1 3aliMBKW ra3oBbINyCKHbIX TpybonpoBoOoB B npeaenax
MexaHu3ma;

.2.13 CxeMbl OCHOBHbIX TpPyOOMNPOBO4OB W CUCTEM TOMMAMBA, CMasKW, OXNaXAeHus,
rasoBbIMyCKHbIX, NPOAYBaHWSA, BO3AYLUHbIX, YNpaBreHUd, peryrnupoBaHus, CUrHanusauuu,
3aWmThl U T.N. B Npeaenax MexaHnsma;

.2.14 cxeMbl rmgpaBnnyecknx TpybonpoBogoB MEXaHN3MOB C rMAPONPUBOLAMMU;

.2.15 yepTexu KOHCTPYKUMU KpenneHns MexaHU3MOB K (OyHOAMEHTY U pacnosioXeHus
dbyHOAMEHTHbIX 60MTOB (TONBLKO ANSA rMaBHbIX MEXAHU3MOB, MPMBOAOB 3fIEKTPOreHepaTopoB.,
pyneBbIX MaLUWH, AKOPHbIX, LUBAPTOBHbLIX M OYKCUPHBIX MEXaHNU3MOB);

.2.16 pacyeTbl Ha NPOYHOCTb AeTanen MexaHM3MoB, perfnameHTupyemole Npasunamu;

.2.17 nepeyeHb OCHOBHbLIX AeTanen MexaHuama co cneumdukaunen matepmanos U co
CBEAEHUSMMN O YNCIOBbIX 3HAYEHMAX NPOBHbBIX AaBNEHUN (TaM, rae oHu TpebytoTcs);

.2.18 pyKOBOACTBO MO 3KCMfyaTaumm n 06Cny>XMBaHMUIO MEXaHU3Ma;

.2.19 nporpamma MCnbITaHUI FOJTOBHbIX U CEPUIHBLIX 06pa3L0oB MEXaHN3MOB.

.2.20 pononHuTenbHble TpeboBaHWs No 06beMy AOKyMeHTaLmmn ang TypboHarHeTaTenen
OBC —cm. 2.5.7.6;

.2.21 pononHutenbHble TpeboBaHWs NO o06beMy AOKYMeHTauun And  SKOPHbIX
MexaHn3moB — cM. 6.3.1.1.

1.24 UepTexun getanen MexaHnsmoB, nepedncrieHHbix B nn. 2 — 10 tabn. 1.2.4, HO
He ynoMsHyTbIX B 1.2.3, noanexar cornacoBaHuio ¢ Pernctpom.

B npouecce n3rotosreH1s Bce 3TK AeTanu noanexart ocBMaeTensCTBOBaHUIO Pernctpom
Ha COOTBETCTBUE MX COrNacoBaHHON TEXHNYECKOW SOKYMEHTauumn n tpedosaHuam Yacten Xl
«MaTtepumansi» n X1V «Capka».

1.25 PoTopbl, Banbl 1 OUCKM MApOBbLIX TypOMH M ra3oTypOMHHLIX OBUraTenen, a
Takke 6ONTbl CoegUHUTENbHbIE KOPNYCOB TYpOMH BbICOKOrO AaBneHus Noanexart npu
N3roTOBMNEHUN KOHTPOMIO YNbTPa3BykoBbIM METOAOM. Banbl rmaBHbIX 3yb4yaTthix nepegay npu
macce 6onee 100 kr, wectepHu, 3ybyaTble koneca (o6oabl) npu macce 6onee 250 «kr
nognexar npu N3roToBfIEHUU KOHTPOSIO YNbTPa3BYKOBbIM METO0M.

KoHTponb ynbTpa3ByKOBbIM METOAOM MPOBOAMTCS B COOTBETCTBUM C TpeboBaHMAMMU
2.2.9.2 yactu Xl «MaTtepunanbi».

Tabnuua 1.2.4

No [naBa 4actn
n/n HavnmeHoBaHue MaTtepunan X1
«Martepuanbi»
1 [JBuratenu BHYTPEHHEro cropaHus
11 Pama dpyHaameHTHas, kapTep, cTorka, Kopryc YyryH 3.9,3.10
YMOPHOrO NOALLMMHKKA, KPbILLKA pamMOBbIX Cranb nuras 3.8
NOALLMMHMKOB NMOABECHbIX KONeHYaTbiX BarnoB CTanb KoBaHas 3.7
Cranb kaTaHas 3.2
CnnaB antoM1H1EBEGIN 5.2
1.2 Brnok uMnuMHAPOB, KPLILLKW LIMIMHOPOB, Kopnyca YyryH 3.9,3.10
KnanaHoBs Cranb nurtas 3.8
Crtanb koBaHas 3.7
1.3 BTynkun umnuHgpoB 1 ux getanu YyryH 3.9, 3.10
Cranb nuras 3.8
Cranb koBaHas 3.7
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No [naBa yactn
/n HavmeHoBaHue MaTtepunan X1
«MaTtepuanbi»
1.4 MopLueHb YyryH 3.9,3.10
Cranb nutas 3.8
Cranb koBaHas 3.7
Cnnae antoMnH1eBGIN 5.2
1.5 LLIToK, Kpenukondbl, Nanblpbl FONOBHbLIX COEANHEHWI CTtanb koBaHas 3.7
1.6 LaTyH € KpblLLKaMM LWATYHHOro NOALMUMHMKA Cranb koBaHas 3.7
Cranb nutas 3.8
1.7 KoneHnyaTbIl Ban, Ban ynopHbIi BCTPOEHHOTO yrnopHoro | Ctanb koBaHast 3.7
noALUMMNHMKa Crtanb nutas 3.8
YyryH 3.9
1.8 | CbemHble My Tbl KONeHYaToro Bana Cranb koBaHas 3.7
Cranb nutas 3.8
1.9 BonTbl N WNUALKN KPENLLKONGOB, paMOBbIX U Cranb koBaHas 3.7
LATYHHbIX NOALIMMHUKOB, LMNNHOPOBbLIX KPbILLIEK
1.10 | AHKepHble CBA3M Cranb koBaHas 3.7
1.11 | KnanaHbl BNyCKHbIE M BbIMYCKHbIE Cranb koBaHas 3.7
1.12 | bonTbl COEANHUTENBHbIE CEKLNI KONEHYaTbIX BanoB CTtanb koBaHas 3.7
1.13 | HarHeTaTtenb — Ban 1 poTop, BKIoYasa nonatkm Crtanb koBaHas 3.7
(TypGoHarHeTaTenu 1 NpMBoAHbIE KOMMPECCOopbI
(BKMOYasa poTaLMOHHbIE BO3AYXOAYBKU TUNa «PyTcy),
HO He BCrnoMoraTenbHble BO34YX0AyBKK)
1.14 | PacnpepenuTtenbHbln Ban, WeCTepHU Npusoaa Cranb KoBaHas 3.7
pacnpegenvTensHoro Bana
1.15 | MNpoTnBOBECHI, ECIN OHW HE U3rOTOBSEHBLI 3a04HO C Ctanb KoBaHas 3.7
KoneH4aTbiM Bariom Cranb nutas 3.8
YyryH 3.9
1.16 | TonnueHble TPyOKM BLICOKOrO AaBNeHUs Cranb kaTaHas 34
2 MapoBble TypOUHbI
2.1 Kopnyca Typ6uH YyryH 3.9,3.10
Cranb nutas 3.8
Crtanb kaTaHas 3.3
2.2 Kopnyca maHeBpOBbIX YCTPOWCTB, COMMOBbIE KOPOOKM Cranb nuras 3.8
2.3 PoTopbl LensHOKOBaHbIE, Basbl, AUCKU Ctanb KkoBaHas 3.7
2.4 Jlonatku Cranb koBaHas 3.7
Cranb nutas 3.8
2.5 BaHgaxu, cBA3yOLasa NPOBOSIOKa - -
2.6 | Conna, gnadparmol YyryH 3.9,3.10
CTtanb koBaHas 3.7
Cranb nutas 3.8
2.7 YnnoTHeHus - -
2.8 My Tl coeanHUTEnbLHBLIE Cranb koBaHas 3.7
Cranb nutas 3.8
2.9 bonTbl 4Na coeanHeHns geTtanen poTopos, pa3beMoB CTtanb koBaHas 3.7
KOpNycoB TypOUH, COeANHUTENbHBIX MydT
3 MNepegayu, ynpyrue u paso6wmrenbHbie MydThl
3.1 Kopnyc Cranb koBaHas 3.7
Cranb kaTaHas 3.2
Cranb nutas 3.8
YyryH 3.9,3.10
Cnnas antoM1H1eEBbIN 5.2
3.2 Bansbl CTtanb koBaHas 3.7
3.3 LLlecTepHu, koneca, ob6oabl 3ybuaTbix konec Ctanb KkoBaHas 3.7
Cranb nutas 3.8
3.4 | Oetanu mydT, nepegatoime KpyTALMN MOMEHT:
.1 XKecTKkue getanu Cranb kaTtaHas 3.2
Cranb KoBaHas 3.7
Cranb nutas 3.8
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No [maBa 4actn
n/_n HavmeHoBaHue MaTtepunan X1
«MaTtepuanbi»
YyryH 3.9
CnnaB antoMUHWEBbLIN 5.1,5.2
.2 ynpyrue getanu Pe3unHa, cnHtetndecknn -
MaTepuan
Cranb npyxuHHas _
3.5 BonTbl coeguHUTENbHbIE CTtanb koBaHas 3.7
4 KomMmnpeccopbl u HacoCbl NOPLUHEBLIE
41 Ban koneHyaTbIN Cranb KoBaHas 3.7
Cranb nuras 3.8
YyryH 3.9
4.2 LLITok nopLuHeBow Cranb koBaHas 3.7
4.3 WatyH Crtanb koBaHas 3.7
YyryH 3.9
CnnaB antoM1H/EBBI 5.2
4.4 MopLueHb YyryH 3.9,3.10
Cranb nutas 3.8
Crtanb koBaHas 3.7
CnnaB MeaHbIn 4.1
CnnaB antoM1H/EBBI 5.2
4.5 Bnok UMNMHAPOB, KPbILKU LMAMHAPOB YyryH 3.9,3.10
Cranb nutas 3.8
4.6 BTynka umnmHgposas YyryH 3.93.10
5 Hacochl ueHTpo6GexHble, BEHTUNATOPbI U
BO3JyXOHarHetatenu
51 Ban Cranb kaTaHas 3.2
Cranb koBaHas 3.7
52 Paboyee koneco, kpbinaTka Cranb nuras 3.8
CnnaB MeaHbIn 4.1
Cnnas antoM1H/EBBI 5.2
5.3 Kopnyc YyryH 3.9,3.10
Cranb nutas 3.8
Cranb kaTaHas 3.2
CnnaB MeaHbIn 4.1
Cnnas antM1H/EBBI 5.2
6 PyneBbie npuBoAabi
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 (apmo 6annepa) Cranb KoBaHasi 3.7
6.4 MopLHM co WTOKOM Cranb koBaHas 3.7
Cranb nutas 3.8
6.5 LinnuHapel 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, 3ybyaTtbie BeHLbI Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9
7 Bpawnunu, wnunu, WBapTOBHbIE U GYKCUPHbIE
nebegkm
7.1 Banbl npuBogHbIE, NPOMEXYTOYHbIE, FPY30BbIe Cranb koBaHas 3.7
7.2 LLlectepHu, 3ybyaTble koneca, 3ybyaTtbie BeHLbI Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9
7.3 3Be3404KK Cranb nutas 3.8
YyryH 3.9,3.10
7.4 MydTbl BKIIHOYEHUSA KyNnavKkoBble Cranb KoBaHas 3.7
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No [maBa 4actn
/n HavmeHoBaHue MaTtepunan X1
«Martepwuanbi»
Cranb nutas 3.8
7.5 | JleHTbl TOpMO30B Cranb kaTaHas 3.2
8 MpuBoAabI rmapaBnuyeckne, Hacocbl BUHTOBLIE,
wecTepeH4YaTble, pOTaLMOHHbIE
8.1 Ban, BuHT, poTtop Ctanb KkoBaHasi 3.7
Cranb nutas 3.8
CnnaB MeaHbIn 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, oborima BUHTOBOro Hacoca Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
8.5 LLlecTepHu Cranb koBaHas 3.7
Cranb nutas 3.8
YyryH 3.9,3.10
CnnaB MeaHbIn 4.1
9 CenapaTopbl LeHTpo6eXxHble TonnvBa U macna
9.1 Ban 6apabaHa Cranb koBaHas 3.7
9.2 | Kopnyc 6apabaHa, Tapenku 6apabaHa Cranb koBaHas 3.7
9.3 LLlecTtepHn npuBoaHbIE Cranb koBaHas 3.7
CnnaB MeaHbIn 4.1
10 Fa3oTypOuHHbIE gBUraTtenu
10.1 | Kopnyca TpybuH 1 komnpeccopos, Anadparmbl 1 Cranb kaTaHas 3.3
Koprnyca Kamep cropaHus Cranb nurtas 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 | Bangaxw n cBA3yLWasa NpoBOoKa - -
10.7 | Xaposble Tpybbl kKamep cropaHus Cranb kaTaHas 3.3
10.8 | TennooBbMeHHbIE NOBEPXHOCTM pereHepaTopos Cranb kaTaHas 3.3
10.9 | YnnotHeHus - -
10.10 | PnaHubl coeaMHUTENbHbBIX MyT Ctanb KoBaHas 3.7
Cranb nutas 3.8
10.11 | bonTbl coeguHMTENbHLIE AeTanen poTopos, padbemoB | Ctanb koBaHas 3.7
KOpMNycoB TypOUH 1 KOMNPECCOPOB
MpumeyvyaHune. Bbibop matepranos npon3soauTcsi B cootBeTcTBum ¢ 1.6 ¢ yyetom 1.6.7.
1.2.6 [na asuraTenen BHYTPEHHEro CropaHus ctasnbHble KOBaHble W NUTble AeTanu,

BKIOYasi WX CBapHble COeAWHEHUs, OOSPKHbI nogBepratbCA B Npouecce M3roToBIeHUs
KOHTPOMIO ~ MarHUTOMOPOLLKOBBIM ~ UMW  KanumngpHbiIM  MeTodaMuM Ha  OTCYTCTBUE
NOBEPXHOCTHbLIX AedeKToB, a TakKe KOHTPOM yrbTpa3ByKOBbIM MeToaoM. [lepedeHb
aetanen M KOMMOHEHTOB YCTaHaBfMBAETCH B COOTBETCTBUM C TpeboBaHuaMM Tabn. 2.2.2
npunoxexus 8 k pasa. 5 yactu IV «TexHmyeckoe HabngeHNe 3a M3roTOBNEHNEM U3OENUN»
MpaBun TexHu4eckoro HabnaeHns 3a NOCTPOMKOWM CyAO0B U U3rOTOBMIEHMEM MaTepuanos 1
n3genuin ans cynos.

YKazaHHOMY KOHTPOSO OOSDKHbI Takke nogsepratbcd paboyme nonatky rnaBHbIX U
BCMOMOraTerbHbIX NapoBbIX TypOuH, HanpaBnsAwLwme nonaTkM rmaBHbiX TypOouH 1 nonatku
TYpOuVH ra3oTypbuHHbIX ABUraTenen.
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1.2.7 Mpy HanM4YMM COMHEHUI B OTCYTCTBUKN aedekToB Pernctp moxeT notpeboBaTb
NpoBedeHNa HepaspyLllaloLlero KOHTPONs Opyrux geTtanern MexaHU3MOB U WUX CBapHbIX
COeNHEHUN.
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1.3 UCMNbITAHUA TMOPABJINYECKUE

1.3.1 [letTann mMexaHu3MOB, 3a WCKMOYEeHWeM aeTtanen Apuratenen BHYTPEHHEro
cropaHus, paboTatowme nNpyn n3dbITOYHOM OABMEHUU, NOCIE OKOHYATENbHON MEeXaHU4YeCKon
00paboTkM, OO0 HaHEeCeHMsl 3alUTHbIX MOKPbITUN AOMKHbI OblTb MCMbITAHbl MNPOGHBLIM
rMAPaBNNYECKNM AaBNEHNEM py,, ONPEAESIEHHbIM Mo opmyne

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

roe p — MakcumansHoe pabouyee nasneHue, MMa;
k — k03 dULMEHT, NpUHMMaeMsIin no Tadn. 1.3.1.

Bo Bcex cnydasx BenuuMHa nNpobGHOro AaBneHUs OOSMKHA MPUHUMMATbCA HE HMKe
JaBfeHusl, ycTaHaBnNuBaloLLLEerocs npu NosIHOM OTKPbITUM NPeaoXpaHUTENbHOro KnanaHa, Ho
He Hwxe 0,4 Mla ana oxnaxgaembix NONoCTeEN AeTanen n pasnuyHoro poga yninoTHEHUN n
He Hmxe 0,2 MlMa B apyrux cny4vasix. Ecnu Temnepatypbl unm paboyne gasneHus NpesbIwLaoT
npeaycMoTpeHHble B Tabn. 1.3.1, npobHoe paBneHue AOMKHO ObiTb B KaXaoM crnydae
ogobpeHo Pernctpom.

Tabnuua 1.3.1

Pa6boyas temnepatypa, °C, max
Matepuan Xapakre- 20
puctuka | 120 0 250 | 300 | 350 | 400 | 430 | 450 | 475 | 500
Cranb yrnepoguctas p, MlMa — 20 20 20 20 10 10 10 — —
k 0 0 1 3 5 8 11 17 — —
Ctanb monubaeHo- p, MlMa — — — — 20 20 20 20 20 20
XpomMuCTas C cogepxaHuem k 0 0 0 0 0 1 2 3,5 6 11
monnbaeHa He meHee 0,4 %
YyryH p, MlMa 6 6 6 6 - - - - - -
k 0 2 3 4 — — — — — —
BpoH3a, natyHb 1 Medb p, MlMa 20 3 3 — — — — — — —
k 0 3,5 7 — — — — — — —
1.3.2 ,D,OI'IyCKaeTCFI ncnbliTaHmne p,eTane|7| M y3noB MeXaHM3MOB pas3fgelsibHO Mo

noniocTsiM NpobHbIM AaBfAeHWEM, Ha3HA4YeHHbIM COOTBETCTBEHHO pabodemy [aBreHuo U
Temneparype B KaxJon nonocTu.

1.3.3 HeTtanu pgsuratenen BHYTPEHHEro CropaHmsa [OOSKHbl WUCMbITbIBATbCA B
COOTBETCTBMM C TpeboBaHuaMM Tabn. 2.2.2 MNMpunoxeHuna 8 k pasg. 5 yactm IV «TexHuveckoe
HabnogeHne 3a W3roToBrieHMeM wuagenuin» [paBun  TexHMYeckoro HabnwoaeHust 3a
NOCTPOMKON Cy0B 1 N3roTOBMEHNEM MaTepuanos U U3genun ons cyaos.

1.3.4 [eTanu n yanbl MexaHM3MOB, 3anofiHEHHbIE HepTeNPOAYKTaMUN NN UX Napamu
(kopnyca pegyktopoB, MNOAOOHbI WM T.M.) MNOA4 MOPOCTATUYECKUM WUnM  aTMocdepHbIM
AaBrneHneM, OOMMKHbl MNOABEepraTbCs MUCMbITAHUAM Ha MacrOHENpPOHMLAEMOCTb CNocoboMm,
ogobpeHHbIM Pernctpom. B cBapHbIX KOHCTPYKLMSX UCTBITAHMIO HA MaClTIOHENPOHULAEMOCTb
[0CTaTOYHO noaBepraTb TOMbKO CBapPHbIE LUBLI.
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1.4 UCNbITAHUA B AEUCTBUU

1.4.1 Kaxgbin MexaHu3aM nocrne OKOHYaHusi COOpKW, perynmpoBkM K obkaTkm Ao
YCTAHOBKM Ha CYAHO LOMKeH ObITb UCMbITAaH Ha CTeHAe MOA Harpy3korW no nporpamme,
ogobpeHHon Pernctpom.

B oTaenbHbIX cny4vasx no cornacoBaHuio ¢ Pernctpom ncnbiTaHnst Ha cTeHae MoryT ObiTb
3aMeHEeHbI UCMbITaHUSIMU Ha CyaHE.

1.4.2 [onoBHble 0Opasubl MEXaHU3MOB [OOJTKHbl MCMbITbIBATLCS MO MNporpamMmme,
obecneumBaloLen NPoOBEpPKY HAAEXHOCTM U ONMTENbHOM paboToCcnoCOOHOCTU OTAENbHbIX
aeTtanen y3rnoB U MEXaHNU3MOB B LIESTOM.
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1.5 OBWWME TEXHUHECKUE TPEBOBAHUA

151 MexaHn3Mbl, nepevncnerHble B 1.1, AOMKHbI COXPaHATb paboTocnocobHOCTb
B YCMNOBUSIX OKpYy>KatoLLen cpeabl, ykasaHHbIx B 2.3 yactu VII «MexaHu4eckmne yctaHOBKUY.
15.2 KOHCTPpYKUMA rraBHbIX MeXaHM3MOB, NpefHasHavyeHHbIX A5 UCNOoSib30BaHUS

Ha cygax C oOfHoBanbHbIMWM YCTaHOBKaMM, Kak MpaBwio, OOIPKHa npegycmaTpuBaThb
BO3MOXXHOCTb UX paboTbl B aBapUMHbIX PEXMMax Ha CHUKEHHOW MOLLHOCTU Npu Bbixoae w3
CTpOs OeTanen, 3amMeHa KOTOpbIX B Cy[OBbIX YCMOBMSX HEBO3MOXHAa WKW CBA3aHa C
ONNTernbHOM 3aTpaTon BPEMEHMN.

153 CtanbHble KoBaHble, NUTble W CBapHble, a TakKe YyryHHble Aetanu
MEXaHU3MOB MNpPW MW3IrOTOBMEHUN [OIMKHbI NoABepraTbCa  Tepmuyeckon obpaboTke B
cooTBeTCcTBMM ¢ TpeboBaHusimn 3.7.4, 3.8.4, 3.9.4, 3.10.4 yactn Xlll «Matepmanbi» n 2.1.15
—2.1.16 yactn XIV «Csapka».

1.5.4 KpenexHble getanu OBMXKYLLUMXCA YacTeln MEXaHM3MOB M YCTPOUCTB, a Takxke
KpenexHble Aetanu, Haxoasawmecs B TPYAHOAOCTYMHbIX MecTax, [OOMKHbl UMETb
npucnocobneHus nnm COOTBETCTBYIOLLYIO KOHCTPYKUMIO He aonyckarowue
CaMOnpoun3BOSbHOro UX ocnabnexHuns n otaayn.

155 HarpeTble MOBEpXHOCTM MEXaHM3MOB M 00OpygoBaHUS OOSKHbI OblTb
N30MpoBaHbI B COOTBETCTBUM C 4.6 YacTun VIl «MexaHuyeckmne yCcTaHOBKU».
1.5.6 [eTanu mexaHn3moB, cornpuKacarLLnecs Co Cpefion, Bbi3blBaloLLEN KOPPO3NIO,

OOJIMKHbI BbITb M3roTOBMEHbI U3 aHTUKOPPO3MOHHOIO Matepuana unM UMeTb CTOMKME NPOTUB
KOppO3un NOKPbITUSA.

B oxnaxpgarowux noriocTax MexaHU3MOB W oxnaguTenen, B KOTOPbIX LMPKynupyet
MopcKas BoAa, OOMKHbI OblTb YCTAHOBMEHbI MPOTEKTOPLI.

1.5.7 CuctemMbl ANCTAHUMOHHOTO aBTOMAaTU3NPOBAHHOIO YNPaBIiEHMs!, B TOM YuChe
aBapuvrHO-NpeaynpeauTensHON CUrHanu3aumm n 3awmTbl, JOMMKHbI OTBeYaTb TpeboBaHNSAM
yactn XV «ABToMaTU3aLMNA».

1.5.8 Cuctembl 1 TpybonpoBoabl ABuraternen n MexaHu3MOB [OSKHbl OTBeYaTb
TpeboBaHusm yactn VIl «Cuctembl n TpybonpoBogb!».
1.5.9 OnekTpoobopynoBaHWe [fBUratenerd WM MexaHM3MOB [OSHKHO oOTBedvaTtb

TpeboBaHuaM yacTu Xl «3nekTpuyeckoe obopyaoBaHmne».
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1.6 MATEPUAJIbI U CBAPKA

16.1 Ecnn He ykasaHO WHOe, mMaTepuarnbl, npegHa3HadYeHHble ANS U3roToBreHus
aetanei MexaHu3MOB, MOryT OblTb M3rotoBfneHbl nmb6o no [llpasunam PC n oTBevatb
TpeboBaHusiM cooTBeTCTBYOLWMX rnae YacTun Xl «Matepuanbl», ykaszaHHbIX B rpade 4 1abn.
1.2.4, nnb6o no MexayHapoAHbIM UMM HaUMOHarbHbIM CTaHgapTam no oopmMe TEXHUYECKOro
Habnogenns pynnel 1M (Tabn. 5.2-2 yactn | «O6wme NONOXeHUss No TEeXHUYECKOMY
HabnogeHno» MNpaBun TEXHUYECKOro HabngeHnsa 3a NOCTPONKOWN CyO0B M U3FOTOBIIEHNEM
MartepuaroB 1 n3genun).

MpyMeHeHne maTepmanos, N3roTOBMEHHLIX MO CTaH4apTaMm, NoASNIEXNUT COrnacoBaHuIo C
Pernctpom npm paccMoTpeHNn TEXHUYECKON JOKYMEHTaLNN.

1.6.2 Ecnu He ykaszaHO WHoe, MaTepuanbl geTanen asuratenen BHYTPEHHEro
cropaHus noanexaT OCBUAETENbCTBOBAHUIO PerucTtpom B COOTBETCTBUN C NPUNOXEHNEM 8 K
pa3n. 5 yactm IV «TexHuyeckoe HabnwgeHWe 3a M3roToBneHMeM wusgenuny [Mpasun
TeXHNUYeCcKoro HabnaeHNsa 3a NOCTPONKOM Cy40B U U3rOTOBIEHMEM MaTepMarnoB U U3genun
Ans cynos.

Mo ycmoTpeHuto Perumctpa moxeT ObiTb NpOBEAEHO OCBUAETENbCTBOBaHME Tpyd u
apmaTypbl cucTem, paboTaroLmx nog AaBreHNeEM N BXOOALWMX B COCTaB ABuUratens, npu nx
N3roToBNEHUN.

1.6.3 Mpyn npuMeHeHUn Ona getanen MexaHusMOB NerMpoBaHHOW, B TOM 4uche
XKaponpo4HOM, XKapOCTOMKOW CTann 1 cTanu BbICOKOW MPOYHOCTU UMW NIEMMPOBAHHOMO YyryHa
Pernctpy aomxkHbl 6biTb NpeacTaBneHbl 4aHHbIE NO XMMUYECKOMY COCTaBy, MEXaHUYECKUM U
crneunansbHbIM CBOMCTBaM, NMOATBEPXKAAKLLNE BO3MOXHOCTb NMPUMEHEHUSA MO HA3HAYEHUIO.

1.6.4 [na petanen napoBbix TYpOWH 1 ra3oTypOUHHbBIX ABUraTenen, paborarowmx B
ycnoBusix BbiCOkMx TemnepaTyp (400 °C v Bbiwe), AOMKHbI ObITb NpOBEAEHbl UCMbITaHUS
MaTepuana Ha pacTsXeHue npu pacdeTHOW Temnepartype, a npu HeobxoammocTn Pernctp
MOXeT noTpeboBaTb NpeacTaBneHnst JaHHbIX O Npeaene AnuTenbHOW NPOYHOCTU MaTepuana
npu pacyeTHOW TemnepaType.

1.6.5 UyryH ¢ wapoBuaHbIM rpacputom gonyckaeTcs NpUMEHATb OO0 TemnepaTypbl
300 °C, cepbInt yyryH — go 250 °C.

1.6.6 Mpy nsroToBneHun getanen MexaHusMoB C NMPUMEHEHMEM CBapKU AOSMKHbI
BbINOMHATLCS TpeboBaHus vYactn XIV «Ceapkay.

1.6.7 MpmeHeHne maTtepuarnoB, MHbIX, YeM CTanb, B MeXaHM3Max MOXeT OblTb
OONYyLEHO C YY4EeTOM OLEHKM OMacHOCTM BO3HUMKHOBEHWUSA MoXapa npu NpUMEHEHUN TaKnx
koMmnoHeHToB (cM. 2.1.10 yacTtu VIII «Cuctembl n TpybonpoBoabi»).
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2 ABUIrATENMN BHYTPEHHEIO CrOPAHUA

2.1 OBLWWME NONOXEHWUA

211 TpeboBaHnsa HacTosiwero pasgena pacnpocTpaHAaTCA Ha Bce ABuraTenmu
BHYTPEHHEro CropaHusi MOLHOCTLIO 55 KBT 1 BhiLwe.

O6bem TpeboBaHMi K ABUraTensaM MOLLHOCTbIO MeHee 55 kBT MoxeT OblTb CHUXEH C
y4€TOM OCOBEHHOCTEN UX KOHCTPYKLUN N HAa3HAYEeHUS.

Pernctpom MoryT npeabaBnaTbCa  AOMOMHUTENbHbIE TpeboBaHWUS K KOHCTPYKLMMU,
o6bemy ocBMAETENLCTBOBAHUIA 1 ucnbiTaHuin [IBC ¢ anekTpOHHbIMM cMcCTEMaMu ynpaBrneHus
Ha OCHoBe pa3paboTaHHbIX HOPMaTUBHO-METOANYECKMX MaTepuanos PermcTpa.
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2.2 ObWME TPEBOBAHUA

2.2.1 HononHuTtenbHble TpeboBaHMs K ra3oBbiM ABUraTensiM BHYTPEHHErO CropaHus
npueedeHsbl B pasa. 9.

2.2.2 [Buratenn, npegHasHa4yeHHble Ofs1 MCMNOSIb30BaHUS B KadecTBe [faBHbIX,
OOJMKHbI Takke oTBevaTb TpeboBaHuaM 2.1 yactu VII «MexaHnyeckne yCTaHOBKUY.

2.2.3 HepaBHOMEPHOCTb 4acTOTbl BpaWEeHUs OU3eNb-reHepaTopoB MNepeMeHHOro

TOKa, NpeAHa3HavYeHHbIX AN napannenbHon paboTbl, JOMMKHA ObITb Takon, YTOObLI aMnnuTyaa
yrnosbIx KonebaHuin Bana reHepatopa 6bina He 6onbwe 3,5°/P, rge P — uncno nap nomntocos
reHeparopa.

2.2.4 KpenukondgHble asuratenu, npoayBOYHble MOMOCTM KOTOPbIX CBA3aHbl C
uunuHgpamuy, AOMKHbl  MMeTb O0AoBpeHHylo Peructpom cuctemy noXapoTylleHus,
ABTOHOMHYIO OT CUCTEMbI NOXAPOTYLLUEHNA MAWMHHOIO otaeneHus (cm. Tabn. 3.1.2.1 yactn
VI «[MpoTBONOXapHas 3awutay).

MpoayBo4YHblE MOMOCTW MNaBHbIX ABuUraternen Ha cydax 6e3 MOCTOSAHHOW BaxTbl B
MaLMHHBLIX NOMeLleHnax Kateropum A [OOMmKHbl  6biTb  0BOpyAOBaHbl  CUCTEMOW
CBOEBPEMEHHOIO0 OOHapYXXeHWUs1 MoXapa M nojayn curHana TPeBOrn Npu BO3HUKHOBEHWUM
noxapa (cMm. 4.2.3.1 yactun VI «[MpoTrMBonoxapHas 3awimra).

2.2.5 [unsenb-reHepaTopbl, NpefHasHa4yeHHble OS5 UCMNOSb30BaHUS B KayecTBe
aBapUHbIX, JOMKHbI UMETb aBTOHOMHbIE CUCTEMbI TONNINBA, OXNAXAEHNSI U CMa3KM.

Mo aBTOHOMHOCTBIO CUCTEM OXMaxOeHusa cnegyet NoHMMaTb WMX HE3aBUCUMOCTb
oT obopynoBaHus, npmeneHHoro B 4.3 yactu VIII «Cuctembl n TpybonpoBoabi».

2.2.6 [Buratenn, npegHasHayeHHble AN NpuBO4A aBapUMHbBIX FEeHepaTopoB,
KOTOpble Takke MOryT ObiTb MCNOMb30BaHbl Kak WCTOMHWKM  3MEKTPO3Heprum  ans
HeaBapuiHbix Lenen (cm. 9.4.2 yactn Xl «Onekrtpuyeckoe obopyaoBaHme»), OMKHbI ObiTb
obopyooBaHbl  TOMMMBHBIMKM M MacnsaHbiMM  PUIbTPAMKW, a TakKe KOHTPOSIbHO-
n3mepuTenbHbIMX Npubopamn, CUrHanmsaumen n 3awmTHbIMKU YCTPOMCTBAMW, KaK 3TO
TpebyeTca AONna nNpuBOLHbLIX ABUraTenem OCHOBHbLIX WMCTOYHMKOB JNIEKTPO3HEPrMn Mnpu
Ge3BaxTeHHOM obcnyxumBaHun. Npn 3TOM pacxofHble TONMMBHbIE LUCTEPHbI AOMKHbI UMETb
CUrHanNU3auui No HWKHEMY YPOBHIO TOMNMMBA, KOTOPbIA COOTBETCTBYET 0O6bEMY pacxogHOM
TOMMANBHOW LNCTEPHbI aBapuNHOro gmsernb-reHepatopa (cm. 13.8.5 yactn VIl «Cuctemsl n
TpybonpoBoabl»).

Kpome aTtoro, Takue gsuratenu SOMMKHbI UMETb KOHCTPYKLMIO U CUCTEMY 0BCyXnBaHuS,
rapaHTUpyloLme nx NOCTOSIHHYK FOTOBHOCTb K MCMOSIb30BaHMIO B Ka4eCcTBe aBapUiHbIX Npu
HaxoXOeHun cygHa B Mope.

2.2.°7 PacueTHas MoOLWHOCTb ABUraTernen OOMmKHa onpefensatbCs npu crnefylowmx
YCINOBUSIX:

aTMocdepHoM gasneHuu, klla, — 100;

Temnepartype Bo3ayxa, °C, — 45;

OTHOCUTENbHOW BnaxHocTn, %, — 60;

Temnepatype 3abopTHon BoAbl, °C, — 32.

Opyrve ycnosus wmoryT ObiTb Ha3HayeHbl B cooTBeTcTBUM C 2.3.1 4actu VI
«MexaHunyeckne yCcTaHOBKNY.

2.2.8 B ananasoHe yacToT BpalleHus kKoneHyaToro Bana asuratens (0 — 1,2)n,, roe
n, — pacyeTHasi YacToTa BpaLLEeHUsi, He AOSDKHO OblTb 3anpeTHbIX 30H, OOYCMOBIIEHHbIX
KpYTUnbHbIMW KonebaHmamu. Mpu 3TOM OOIMKHBI BbINOMNHATLCA TpebosaHus 8.8.3 — 8.8.5
yacTtu VIl «MexaHnyeckme yCcTaHOBKNY.

2.2.9 TpybonpoBogbl TONMMBa, CMAa304HOrO Macna, apmartypa, QraHueBble
COeaNHEHUSA, OUNbTPbI JOMMKHbI OblTb 3KPaHMPOBAHbLI UIK 3aLUMLLEHBI TAKUM 06pa3oM, UTOObI
B Crydyae uWX [MOBpEeXAeHUs UCKYanocb nonagaHne HedTenpooyKTOB Ha ropayuve
noBepxHOCTU (cM. 4.6 yactu VIl «MexaHn4Yeckmne yCTaHOBKMY).
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2.2.10  [Mpwn Hannuuu TpeboBaHMI K NCMOMb30BaHUIO CnieunarnbHbIX NPUCcnocobneHni
B COOTBETCTBMW C NYHKTOM 24 Tabnuubl 1.2.3.1-1, oHW AOMKHbI ObiTb NOCTaBMNEHbI
narotosutenem. O6cnyxnBaHme gBuratenen OOMKHO OCYLLECTBMATbLCA B COOTBETCTBUM C
pekomMeHOaunssMn N3rotToBUTENSI.

2.2.11 [na gBuratenen c aneKTpoOHHOMW CUCTEMON YNpaBfeHNs, Y KOTOPbIX OCHOBHbIE
npoueccbl PYHKUMOHMPOBaHUS (TONNMBOMNOA4aYM, razoobmeHa, nycka u peeBepca, CMasku
LMAMHOPOB) OCYLLECTBNSAIOTCS C MOMOLLBK TMApaBANYeCcKUX (MHEBMATMYECKUX) CUCTEM,
ynpaBfisgembiX NporpaMmMuMpyeMbIMA SNEKTPOHHBIMW YCTPOMCTBaMM MO CUrHanam gartduka
yrna noBOpOTa KOMeH4YaToro Bana, €AWHWYHBIA OTKa3 nboro anemMeHTa 3neKTPOHHOM
CUCTEMbl YyNpaBfneHuss He [OO/KEeH nNPUBOAMTL K MNOoTepe YnNpaBnsieMOCTM MUINM K
CamMOonNpPOn3BONbHOM OCTaHOBKE ABuratenst (CM. NyHKT 25 Tabnuupbl 1.2.3.1-1).
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2.30CTOB

2.3.1 lMnockocTn coeanHeHun getanen octoBa, obpasywowme KapTep ABuratens,
OOSKHbI ObITb MIIOTHBIMA W HENPOHMUAEMbIMM A1 Macna u rasoB, a Takke B3avMHO
3adMKCMPOBaHbI C MOMOLLLIO KAanNMOpPOBaHHbIX AeTanen.

2.3.2 B octoBe pBuratensa u conpsraeMbiX C HUM geTansax SOSKHbl OblTb
npeayCcMOTPEHbI ApeHaxHble YCTPONCTBA (CTOYHbIE KaHABKKU, TPYOONPOBOALI U T. M.), a Takke
NPUHATBI OpyrMe Mepbl ANA UCKMHYEeHUs BO3MOXHOCTM MornagaHus Tonnuea U BoAbl B
LMPKYNSALUMOHHOE Macrho.

3apybalweyHble npocTpaHcTBa OnoOKOB AOSMKHbI  MMETb  CMYCKHble  YCTPOWCTBA,
obecneymBatoLLme NX NOSTHOE OCYyLLEHME.

2.3.3 3awuTa gBuraTtens ot B3pbiBa B KapTepe.

2.3.3.1 KOHCTpYKUMA N CbEMHble KpPbIWKMA KapTepa OOSMKHbl MMETb [OCTaTOYHYHO
NMPOYHOCTb, YTOObI BblAEPXMBATbL AaBMNEHME, KOTOPOE MOXET BO3HWMKHYTb MPW B3pbiBE B
KapTepe, C y4eTOM YCTaHOBK/ NpefoXpaHUTENbHbIX KranaHoB B cooTBeTcTBum ¢ 2.3.4. pu
39TOM KPbILKN KapTepa AOMKHbl ObITb 3akpenneHbl TakuMm obpas3om, Y4Tobbl UCKIOYUTL UX
CMeLleHne nNpu B3pbiBe.

2.3.3.2 OrtgenbHble NpoCTpaHCTBA kKapTepa, TakMe Kak NPUBOAHOW  OTCEK
pacnpeenuTenbHOro Bana u eMy nogoGHble, NOMHbIN 06beM KOTOpbIX NpeBbiwaeTt 0,6 M,
OOIMKHbI ObITb 060pyaoOBaHbl AOMOMHUTENbHLIMU NPEAOXPaHUTENbHLIMU  KnanaHamu (C
yyetom 2.3.4.2 n 2.3.4.3).

2.3.3.3 [lpoayBo4Hble KamMepbl, HaNpPsIMyt0 COEAWHEHHbIE C UMIUMHAPAMMW, OOSKHbI
ObITb Takke 060pyAOBaHblI NPeaOXPaHUTENbHBIMW KnanaHamu.

2.3.3.4 KoHCTpyKuMa, YCTPOMUCTBO M pacnosioKeHne npeaoxpaHUTEeNbHbIX KranaHoB
OOJDKHbI OTBeYaTb TpeboBaHusam 2.3.4.

2.3.3.5 BeHTMnsauua KkapTepoB, a Takke NpMMEHeHMe YyCTPONCTB, KOTOopble MOrnn Gbl
Bbl3BaTb MPUTOK HAPY)XHOrO BO3dyxa B KapTep, He [OMyckaeTcs, 3a WCKIYEeHUEM
asuratenen, pabortarwLmx Ha OBYyX BUAax TONNUBA, r4e BEHTUNAUNA KapTepa SOMmkHa ObiTb
npegycmoTpeHa B COOTBETCTBUM C 9.5.2.

2.3.3.5.1 Tpybbl BeHTUNAUMM KapTepa, €CfiM OHU MNPeayCMOTPEHbl, AOSMKHbI UMETb
HaUMEHbLUNA pa3Mep, HAaCKOMbKO 3TO NPaKTUYECKM BO3MOXHO, AN CBEOEHUS K MUHUMYMY
npopbiBa BO3gyxa nocne B3pbiBa. [Mpu aTomM KOHUbI TPyG AOMmKHbI 6biTb 060pyAOBaHbI
nnamenpepbiBalOWen apMatypon W YCTPOeHbl Takmm o06pa3oM, 4TOObl MCKMAYanach
BO3MOXHOCTb NonagaHusa BoAbl B ABUratenb.

BosgywHble TpyObl AOMKHbBI BEIBOAUTLCA Ha OTKPbITYIO nanyby B MecTa, UCKMyatLwme
3acacbiBaHVe NapoB B XWUIble U CRy>XebHble NoOMeLLEHNS.

[Ona gBuratenen mowHocTblo o 750 kBT gonyckaeTca ocylecTBnsATb OTCOC ra3a u3
KapTepoB C NOMOLLIO TypbO- unu Bo3gyxoHarHeTaTenem npu ycnoBun yCTaHOBKN HAOEXHbIX
MacnooTaenutenen, NCKNoYawLLMX nonagaHve B ABuraTesib Macna ¢ oTcacbiBaeMbIM ra3oMm.

2.3.3.5.2 Ecnu npegycmoTpeH NpuHyauTENbHbIM OTOOP ra3oBon atMocdepbl U3 kKapTepa
(Hanpumep, ansa obHapyxeHusa Obima), TO BakyyM B KapTepe He JofmkeH npesbiwaTth 250 Ma.

2.3.3.5.3 Bo usbexaHne pacnpocTpaHeHusa nnameHu nocrne B3pbiBa 00beauHeHue
BO3AYLIHbIX M CTOYHbIX MacnsaHblx Tpy® u3 kapTtepoB AByX W Oonee pgsuratenen He
JonyckaeTcs.

2.3.3.6  Tpybbl cnnBa cMas3oyHOro mMacna n3 macrocbopHuka asuraTens B LMUCTEPHY
CTOYHOro Macna AomKHbl OblTb NOrPY>KEHHBIMU C X 0BOMX KOHLOB.

CTo4Hble OTBEPCTUSA KapTepa LOMMKHbl UMETb pPEeLLeTKM M CeTKW, npegoTspallatolime
nonagaHne B CTO4YHbIA TPyOOMpPOBOL MOCTOPOHHUX MNpeaMETOB. YKasaHHoe TpeboBaHue
pacrnpocTpaHsaeTCa Takke U Ha ABuUratenn ¢ Cyxum KapTepom.

2.3.3.7 Ha nynbTe ynpasneHus gsuratenem wunu, npegnodtutenbHee, Ha KpblLLIKaXx
KapTepa C KaX[doW CTOPOHbI ABUraTens AOMMKHbl UMETbCA npeaynpeauTeribHble Haanucw,
3anpeLjarolme B criydae npegnosiaraeMoro neperpesa BHyTPU KapTepa OTKpblBaTb KPbILLKK
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KapTepa WM CMOTPOBBLIE ITHOYKM B TEYEHME BPEMEHW, AOCTATOYHOrO AfsA Heobxoaumoro
oxnaXkgeHusa nocre OCTaHOBKM ABUraTens.

2.3.3.8 [MpnbBopbl 0OOHapyXeHUA 1 CUrHanM3auum MacnsHoro TymaHa B Kaptepe (Mnu
cucTteMa KOHTponsi TemnepaTtypbl NOAWWMHWKOB ABUratenst wim kKakoe-nmbo gpyroe
paBHOLIEHHOE YCTPOWCTBO) TpebytoTcs:

1 Ogna curHanmMsauuMnm M CHWDKEHUS Harpys3kM Ans mManoobopoTHbIX ABuraTenemn
MoLHocTblo 2250 kBT u 6onee nnn ¢ gnametpom uunmHapa 6onee 300 mm (cm. Takke Tabn.
4.2.10-1 yactn XV «ABTOMaTU3aUNAY);

.2  Ons curHanusauum 1M aBTOMaTUYEeCKOM OCTaHOBKM ABwuraTensa Aanst cpegHe- wm
BbICOKOOOOPOTHBIX ABUraTenen MoLHocTbo 2250 kBT 1 6onee unu ¢ guameTpom uUMnuHapa
6onee 300 mm (cm. Takke Tabn. 4.2.10-2, 4.4.6-2 yactn XV «ABTOMaTU3aALUNNAY).

MpunGopbl OOHapyXeHMa U CUrHanu3aumMmM MacnsiHoro TymaHa B KapTepe OOMKHbl ObiTb
onobpeHHoro Pernctpom Tuna m otBevatb TpeboBaHuam 2.3.3.9 n 2.3.3.20. MNpouenypa
TUMOBbLIX UCTMbITAHUI NPMOOPOB OOHAPYXEHNSA U CUTHANM3aLUn MacrisaHOro TymaHa B KapTepe
nanoxeHa B [llpunoxenun 11 Kk pasg. 5 yactm IV «TexHuyeckoe HabnwogeHwe 3a
n3rotoBneHnem usgenuiny [lNpaBun TexHuyeckoro HabnwaeHus 3a NOCTPOWMKOM CyaoB W
N3roTOBNEHNEM MaTepPUanos 1 N3genuin ang cyaos.

Cuctembl KOHTpONSI TeMnepaTtypbl MOALLMMHUKOB ABUraTensa Unn gpyrme paBHOLEHHbIE
YCTPOWCTBA, WCMosfb3yeMble ANA npeaoxpaHeHusi OT B3pbiBa B KapTepe, OOMKHbl ObiTb
ono6peHHoro Permctpom Tuna Ans NoaTBEPXXAEHMS BbINONIHEHMS BbllleyKa3aHHbIX Lenewn.

MpumevaHunsa: 1. MNpumeHntenoHo Kk TpeboBaHuAM, ykasdaHHbiM B 2.3.3.8.1 n 2.3.3.8.2,
MPUHATLI cregytoLme onpegeneHus.

Manoob6opoTHble agBuratenu — pAeBuraTeNM C pacyeTHOM YacTOTOM BpalleHus
koneH4aToro Bana np < 300 06/MuH.

CpeaHeobOpoTHble ABUraTenu — pgsBuratenn C pacyeTHOW 4YacTOTOW BpaLleHus
koneH4yaToro Bana (300 < n, < 1400) 06/MuH.

BoicokoobopoTHble pABuUratenu — gBuraten C pacyeTHOW 4acTOTOM BpalleHUs

KoreH4yaToro Bana np = 1400 06 MUH.
2. [Ons Bbicoko0BOPOTHbBIX ABUraTenen noa paBHOLEHHbIM YCTPONCTBOM criedyeT NoOHUMaTh psg
KOHCTPYKTMBHbIX Mep, UCKIOYatoLWmMX BO3MOXHOCTb B3pbiBa B kapTepe ABuraTtens.

2.3.3.9 [pubopbl OBHapyXeHWss M CcuUrHanusauum MacnsHoro TymaHa B KapTepe
OOJDKHbI  yCTaHaBNMBaTbCsl B COOTBETCTBMM C  MHCTPYKUMSMU/PEKOMEHA4AUMAMM MO UX
YyCTaHOBKE Kak U3roToBUTENs ABUraTens, Tak u narotoButens atnux npmbopos. MHCTpyKLmm
OOJMKHbI BKMNOYaTb CneayroLLyo MHpopmMaumio:

.1 cxemy cucTeMbl OBHapyXeHWst 1 cUrHanu3aumMm MacnsiHoro TymaHa B kapTepe C
yKka3aHnem To4yek oTbopa npob M3 kapTepa, a Takke pacnonoxeHve Tpybd mnu kabenewn,
BeAYLUMX K AaTYUKY, C yKazaHuem guametpa Tpyb;

.2 aHanus, NOATBEPXAaoLLM, 4To BbIOOp Touek oTbopa Npob 1 HopMbl oTHopa (ecnu
NPUMEHMMO) YYMTbIBAOT YCTPOMCTBO M FEOMETPUI0 KapTepa, a Takke NPOrHo3vMpyemyto
aTMocdepy B MecTax, rae MOoXeT CKannmBaTbCs MacnsiHbIN TyMaH;

.3 pyKOBOACTBO U3roTOBUTENS NO 06CIYXMBaAHWUIO N NPOBEPKaM (MCMbITAHUSM);

.4 cBeOeHust 0 TUMOBbIX UMM 3KCMIyaTaLMOHHbIX UCMbITAHMAX ABUraTens COBMECTHO
C CUCTEMOW 3aluTbl ABUraTens, BKIYawowen npubopbl OBHapyXeHuss u curHanusauum
MacrsiHOro TymaHa B kapTepe ogobpeHHoro Tuna.

2.3.3.10 [swuratensb, yCTaHOBMEHHbINA HA CyAHe, OOMMKeH ObiTb CHabXeH pyKOBOACTBOM
N3roToBUTENS MO OBCNYXMBaHMIO M NpoBepkam (MChbiTaHUsAM) NpuBopoB OBHapyXeHUsa n
CUrHanmsauum MacnsHoro TymaHa B kaptepe cornacHo 2.3.3.9.

2.3.3.11 [omxHa 6bITb 06ecneyeHa BO3MOXHOCTb NosyYeHus AaHHbIX 06 obHapyxeHun
MacnsiHOro TymaHa v napameTpax curHanuaauum u3 6esonacHoro yaaneHHoro oT gsurartens
MecTa.
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2.3.3.12 Kaxabi gsuratenb gomkeH ObiTb 060pyaoBaH COOGCTBEHHLIMU HE3aBUCUMbIMM
npnbopamm 0GHapPY>KEHUS 1 CUrHanM3auumn MacrnsHoro TymaHa B KapTepe.

2.3.3.13 Cuctembl oOBHapyXeHuMs M CUrHanmMsauuMuM MacrsiHoro TymaHa B KapTepe
OOJSMKHbI MUCMbITbIBATbCA MO 04006peHHo Pernctpom nporpaMmme Kak Ha WchblTaTenbHOM
CTeHAe, TaKk U Ha CydHe, Kak Mpu OCTaHOBMEHHOM fABuratene, Tak W npu ero paboTe B
HOpMarnbHOM 3KCnyaTauuoHHOM peXxnme.

2.3.3.14 [lapameTpbl aBapMiHOM CUTHANN3aLnmn U OTKIIOYEHUST CUCTEM OOHapYXEeHUS n
CUrHanusauun macnsgHoro TymaHa B KapTepe [OOrmKHbl MPUHUMATLCA B COOTBETCTBUM C
TpeboBaHusiMn YacTn XV «ABTOMaTU3aLMSA».

2.3.3.15 [lpnbGopbl OBHApYXEHWsT U CUrHanNM3aumMmM MacrsiHoro TymaHa B KapTepe
OOJDKHbl MMEeTb CUrHanusauuio O npegckasyemblX (YHKUMOHAmNbHbLIX OTKa3ax CXeMbl W
3MIEMEHTOB CUCTEMBI.

2.3.3.16 Cucrtema OOHapyXeHUs W CurHanmsauMm MacnsiHoro TymaHa B KapTepe
AomKkHa obecneumBaTb CUrHanM3auumio, yKasblBalOLWYd Ha Y4acTUYHOE MOMYTHEHWE FNH3,
ncnonb3yemblix B oBopyaoBaHUM ANA onpefeneHuns KOHUEHTpauum MacnsHoro TymaHa,
KOTOpPOE MOXET BIIMATb HA HAAEXHOCTb UHOMKALUKN nokasaTenen n curHanmsaumm.

2.3.3.17 Ecnwn npnbopbl 06HapyXeHnsa 1 curHanunsauum mMmacrisHoro TymaHa B KapTepe
NPUMEHSAIOT NporpamMmpyemMble 3MeKTPOHHbIE CUCTEMbI, UX YCTPOMCTBO OOMKHO OTBeYaTb
TpeboBaHmam  7.10  «[lMporpammupyemble  3NEKTPOHHbIE  CUCTEMbI»  Yactu XV
«ABTOMaTM3aALMAY.

2.3.3.18 CxeMbl yCTPONCTBA 1 pacnosioXeHnsi N(pnbopoB 0BGHAPYXEHUS 1 CUrHaNM3aumm
MacnsiHOro TymaHa B KapTepe AOmKHbl 6bITb 0406peHbl Pernctpom.

2.3.3.19 [lpnbBopbl COBMECTHO C AaTYMKaMM OOSMKHbI UCMbITbIBATLCA HA UCTbITATENBHOM
cTeHae n Ha 6opTy cygHa Ans 4eMOHCTpauun PyHKLMOHUPOBAHUSA CUCTEMbI OBHapYXXeHns n
curHanu3auum macnsiHoro TymaHa B kapTtepe. ObopygoBaHve Ans UcnblTaHUi AOMKHO BbITb
opobpeHo Peructpom.

2.3.3.20 Ecnn npegycmoTpeHbl NocregoBaTtenbHble  Npubopbl  OBHapyXeHuss wn
CcurHanu3auum MacnsiHoro TymaHa B KapTepe, TO UHTepBaribl U Bpemsa otbopa npob SOMmKHbI
ObITb KOPOTKMMU HACKONBKO 3TO BO3MOXHO.

2.3.3.21 Ecnn gns npenoTBpalleHns NOBbILWEHMS KOHLUEHTpauMM MacrisHOro TymaHa,
KOTOpPOE MOXeT NPUBECTU K B3PbIBY B KapTepe, UCMONb3YITCH anbTepHaTUBHbIE METObI, OHU
AOIMKHbI ObITb cornacoBaHbl ¢ Pernctpom ¢ npeacraBneHmeM TeXHN4eckoro 060cHoBaHnA. B
OOMNOSNHeHWe K NyHKTY 22 T1abn. 1.2.3.1-2 Ha paccMoTpeHne AofmkHa ObiTb NpeacTaBneHa
cneaytowasa nHdopmaums:

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

.2 OnucaHue YCTPOWCTB, NpefoTBpallalolmnx co3gaHne yCnoBuin B3pbiBa B KapTepe
(Hanpumep, KOHTpoNA TemnepaTypbl MNOALUMMHMKOB, TemnepaTypbl pa3bpbi3rMBaemMoro
Macna, AaBfieHns ra3oB B KapTepe, YyCTPONCTB peLmpKynauun);

.3 OOKyMeHTanbHoe NOoATBepXOeHWe TOro, YTo YCTPOUCTBA SABNAOTCA 3(PPEKTUBHBIM
CPeACTBOM MpeaoTBpalleHns Cco3aaHust YCrOoBUIM B3pbiBa B KapTepe, a Takke faHHble 06
onbITe 3KCnnyaTauuu,

4 VHCTPYKUMKM MO 3KCnyataumm, TEXHUYECKOMY OOCMY>XMBAHUIO W MpOBepKam
(vcnblTaHnam).

2.3.3.22 Ecnwn npegnonaraeTcs UCNonb3oBaHMe MHEPTHOIO rasa And BBOAa B KapTep C
Lenbio CBeAEHWS K MUHUMYMY MOTEHLManbHOM ONacHOCTM B3pbiBa, Ha pPacCMOTPEHME
Pernctpy gomkHa 6biTb Takke npeactaBneHa AOKyMeHTauus ¢ NnogpobHbIM onncaHmem.

2.34 MpepoxpaHuTenbHbIE KNanaHbl KAPTEPOB ABUraTenen.

2.3.4.1 [Osuratenu c gnameTtpom uunuHgpa 200 mm n 6onee nnm ¢ o6beMom kaptepa
0,6 M3 n 6onee AoMmKHbI ObITb 060PYAOBaHbI NPEAOXPaAHUTENBHBIMU KnanaHamm ¢ y4eTom
TpeboBaHun 2.3.3.2, 2.3.4.2 n 2.3.4.13 cnegyowmm o6pasom:
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.1 pBuratenu ¢ guameTpom uunuHgpa go 250 Mm BKOYMTENBHO AOMKHbI UMETb Kak
MWHUMYM MO OAHOMY KrianaHy Ha KaXkKOoOM KOHLe KapTepa W, ecrnv KoneHyaTbli Ban 3Tux
asuratenen nmeet 6onee 8 KPMBOLLMMNOB, AOMNOMHUTENBHO JOMKEH ObiTb YCTAHOBMNEH KnanaH
B CpegHen YacTu kapTtepa;

.2 asuratenu ¢ gunameTpom unnungpa donee 250 mm, Ho He npeBbiwatowmm 300 Mm
BKMIOYUTENBHO OOMKHbI UMETb Kak MUHUMYM MO OAHOMY KnanaHy KapTepa vepes Kaxabli
OAVH KPMBOLUWM, HO BO BCEX Crlyvasix He MeHee OBYX Ha KapTep;

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

2.3.4.2 TlpoxogHoe ceveHne Kaxaoro KnanaHa AOMmKHO BbiTb He MeHee 45 cm?,

2.3.4.3 CymMapHOe NMpOXogHOEe CeYeHue KranaHOB, YCTAHOBIIEHHbIX Ha ABuraTene,
[OIMKHO cocTaBnsATb He MeHee 115 cm? Ha 1 m3 obliero obbema kaptepa. Mpu noacuyeTe
obuiero o6bema kapTepa U3 Hero MoXeT BbITb UCKNIOYEH CyMMapHbI 06beM HEMOABUKHbIX
yacten (ogHako B 0OwWMiA OOGbEM OOMKHbI ObiTb BKMAOYEHbI OeTanu, CcOoBepLuarLlime
BpawaTenbHble 1 BO3BPATHO-NOCTYNaTeNbHbIE ABMXEHUS).

2.3.4.4  KnanaHbl 4OMKHbI OblTb OCHALLEHbI NErKMMU NOANPYXMHEHHBIMU ANCKAMW UK
WHBbIMW BbICTPOAENCTBYIOLLMMM CaMO3anopHbIMK yCTponcTBaMn Ang cbpoca naBneHus B
KapTepe B cnyyae B3pbiBa M NpefoTBpaLleHnsa nocneayoLero npopbisa Bo3ayxa.

2.3.45 [Ouckn knanaHoB AOMKHbI ObiTb M3rOTOBMEHbI M3 MIACTUYHOrO MaTepuana,
CrnocobHOro BblAepXXMBaTb yaap Npy COMPUKOCHOBEHWUM C OFPAHUYUTENSMWU B MOSIHOCTLIO
OTKPbITOM MOSIOXKEHUMU.

2.3.4.6 KoHCTpykumsa knanaHoB [[OfbkHa obecneuMBaTb MX  MOMEHTANbHOE
OTKpbIBaHWE N MOMHOE OTKPbITUE NPWU MPEeBbILEHNM LaBNEeHNs B kapTepe He Gonee yem Ha
0,02 Mla.

2.3.4.7 KnanaHsbl OOJDKHbI ObITb obopyaoBaHbl nrameracuTenamm,
obecneumBalowmmMmm cOpoOC AaBneHnst B KapTepe 1 npegoTBpallalownMm BeIGPOC nrameHmn
npu B3pbIBE B KapTepe.

2.3.4.8 [lpepoxpaHuTenbHble KnanaHbl KapTepoB [OOSMKHbl OblTb  0g06peHHoro
Permctpom Tmna v uCMbITaHbl C WUCMOMb30BaHWMEM OOOPYAOBAHUA, Y4YMTbIBAIOLLETO WX
YCTaHOBKY Ha fgsuratene. TpebGoBaHUA K TUMOBLIM WCMbITAHUSM KnamnaHoB WU3MOXEHbl B
MpunoxeHun 10 k pasg. 5 yactu IV «TexHudeckoe HabngeHne 3a N3roToBEHNEM U3AENUNY
MpaBun TexHn4yeckoro HabraeHNs 3a NOCTPONKOW CyQOB U M3rOTOBNIEHMEM MaTepuarioB U
n3genuin ans cynos.

2.3.49 Ecnn npepoxpaHuTenbHble KnanaHbl 06OOpydoBaHbl YCTpoOWCTBaAMM AOns
3KpaHMpoBaHUs BbIGPOCOB Npw B3pbiBe, MPU TUMOBbLIX UCMbITAHWUAX AOMMKHA ObITb BbINOMHEHA
NpoBepKa, MoKasbiBawllasa, 4YTO IKpPaHUPOBaHME He CHWKaeT 3ddeKTMBHOCTU pPaboThl
KnanaHa.

2.3.4.10 B komnnekTe nocTaBku NpeaoXpaHUTENbHbIX KranaHoB KapTepa AomkHa ObiTb
KOMnsi PYKOBOACTBA M3roTOBUTENS MO YCTAHOBKE M OOCNYXMBaHMIO, COOTBETCTBYHOLLENO
pa3smMepy 1 TUMy knanaHa, npegHasHayeHHoro Ans yCTaHOBKM Ha KOHKPETHOM ABuraTene, U
cofepallero cnegyoLyo nHpopmaumio:

.1 onucaHwe knanaHa C yKasaHMeM YHKUMOHAmNbHbIX W KOHCTPYKTMBHbIX
OrpaHvyeHni;

2 konmo CeBmaeTenbCcTBa O TUMOBOM 04obpeHnn/ucnbiTaHnm;

.3 VHCTPYKUUIO NO YCTaHOBKE;

4 VHCTPYKUMIO NO 06CRY>KMBAHMIO U 3KCNyaTaumm, BKIOYas MPOBEPKY M 3aMEHY BCEX
YNNOTHUTESNbHbBIX YCTPOUCTB;

.5 pencrsus, KOTOpblE AOMKHbBI ObITb NPEANPUHATLI NOCNE B3pbiBa B KapTepe.

2.3.4.11 Konwus pykoBoacTsa, ynomsaHyToro B 2.3.4.10, AOMKHa HaxoAuTbCA BMECTE C
KnanaHoM nocrne ero yctaHoBkM Ha cygHe (cM. Takke 5.2.3.3.2 yactn IV «TexHudyeckoe
HabnogeHne 3a wusrotoBrieHveM wusgenuny» [paBun TexHuMyeckoro HabnwogeHus 3a
NMOCTPOMKOWN CYAOB U U3rOTOBMIEHMEM MAaTEpPUarnoB 1 U34enun Ans CyaoB).
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2.3.4.12 Ha ogobpeHue Pernctpy, B gononHeHue K NyHKTy 22 tabn. 1.2.3.1-2, gormkHa
ObITb NpeacTaBneHa [OKYMEHTauMsi Mo KOHCTPYKUUW M YCTPOMCTBY NPeaoXpPaHUTENbHbIX
KnanaHosB.

2.3.4.13 KnanaHbl O/MKHbI UMETb MapPKUPOBKY, CoaepXKaLlyto:
HaMMeHOBaHWe 1 agpec U3roToBUTENS;
0603HayeHne n pasmep;
AaTy N3rotToBneHus;
3a[jlaHHOE MONOXeHWe AN yCTaHOBKU Ha ABuraTenb.

Dwivk
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2.4 KONEHYATbIN BAnN

24.1 M3noXxeHHbIN HWKe crnocob MpoBEepOYHOro pacdeTa pacnpocTpaHsieTcs Ha
cTanbHbl€ KOBaHble UK NUTbIe (LeSbHbIE UMM NONYyCOCTaBHbIE) KoreHYaTble Banbl Cy40BbIX
ansenen ¢ ogHOPAOHbIM M V-06pasHbiM pacnonoXeHneM LUIMHOPOB C OAHUM KPMBOLLMMOM
Mexay ABYMSA paMOBbIMU NOALUNMHUKaMMU.

YyryHHble Banbl MOryT ObiTb AONYLIEHbI NO COrnacoBaHuio ¢ Pernctpom npu ycnosum
BbIMOSIHEHNSI pacyeToB, YYUTbIBAKOLWMX NPUMeHMMble TpeboBaHus MNpunoxexnun I, V, VI Kk
pasa. 2 1M 9KCnepuMmeHTarnbHbIX AaHHbIX, MOMyYeHHbIX B COOTBETCTBMM C TpeboBaHUAMM
MpunoxeHusa 1V kK pasg. 2. MNMpu 3TOM NpuHUMaeMble KO3(UUMEHTbl 3anaca NPoYHOCTU
OOJMKHbI ObITb 060CHOBAHbI.

2.4.2 Bbixogbl CMa304HbIX OTBEPCTUA B WATYHHbIX WM PaMOBbIX LUENKax
KOneH4yaToro Bana AOSKHbl MMEeTb Takyto bopMy, YTOOblI B panoHe CMa3ouvHbIX OTBEPCTUN
3anac no npegeny BbIHOCNMBOCTM Obin He MeHee, Yyem Anga rantenen. o TpebGoBaHuio
Pernctpa narotoButenb AOMKEH NpeacTaBUTb AOKYMEHTaUMI0 Ans 060CHOBaHUA NPUHATOM
UM KOHCTPYKLIMM CMA304HbIX OTBEPCTUMN.

24.3 [na pacyeTta KoneHyaTbiX BanoB OOSMKHbI OblTb NPeAcTaBneHbl 4OKYMEHTbI U
AaHHble, NepeYnNCneHHbIe HNXeE:

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

o603HayeHne Tuna gBuratenst U1 ero KOHCTPYKTMBHOE MCMonHeHue (psigHoe wnn V-
obpa3Hoe pacnonoXxeHwe LMIMHAPOB, LWaTyHbl C BUNbYaATOWM FOMIOBKOM WKW C NPULENHbIM
LaTyHOM);

TaKTHOCTb U cnocob cmeceobpa3oBaHMs (HEMOCPeACTBEHHBIN BNPbLICK, MpeakaMmepa v T. M.);

4YMCMO LNNNHOPOB;

pacyeTHas MOLLHOCTb, KBT;

pacuyeTHas YacToTa BpalleHus aBuraTens, MuH;

HanpasneHune BpalleHuns (cM. puc. 2.4.3-1);

Puc. 2.4.3-1
HanpaBnequ BpaLleHna KoJieH4YaToro sana:
1 — NPOTMB YacOBOW CTPESKN; 2 — MO YacoBOW CTperke; 3 — donaHel 0TOopa MOLLHOCTH

NopsaoK BCMbIWEK C MPOMEXYTKAaMU MEXAY HUMU WU, ecnn Heobxoammo, yron passana
©noka unuHapoB «,,, rpag (cm. puc. 2.4.3-1);

anameTp UMNUHOPOB, MM;

ANMHa Xo4a NOpLUHS, MM;

MaKcuMarnbHoe AaBfieHne cropaHns Pmax, MIa;

JaBneHue nNpoayBOYHOrO BO3AyXxa neped BMyCKHbIMWU KnanaHamu unm npoayBOYHbIMU
OKHaMM B 3aBUCMMOCTU OT TOr0, 4YTO npumeHmnmo, Mra;

pacyeTHas CTENEHb CXaTus;

AnnHa waTtyHa Ly, Mu;

BpalLalLasacd mMacca KPUBOLLMIMHO-LWATYHHOTO MeXaHu3Ma uunuHgpa, kro(gna V-
obpasHbiX gpuratenen, ecnnm HeobXxoaMmo, Macca KPUBOLLUMMHO-LIATYHHOIO MexaHu3ma, C
rMaBHbIM M NPULLENHBIM LLATYHOM WS C BUNbYaTbIM Y BHYTPEHHUM LLUATYHOM);
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KpvBasi 4aBneHusi ra3oB B OYHKLMM yria NOBOpOTa KpMBOLUMNA, 3a4aHHas B YMCITOBOW
dopme yepes paBHble yrnbl He Gonee 5° (gns V-obpasHbix gBuratenen yron passana
LUUNNMHOPOB AOMKEH ObITb KpaTeH aToMy yriy);

BENUYMHBI N3rMBaKWNX MOMEHTOB, CpPEe3blBalLLMX CUIl, KPYTALWMX MOMEHTOB (CM.
2.4.4.2,2.45.1);

cBefeHust 0 matepuane;

o0b03HauyeHne matepumana (cornacHo ctaHgapTam U T. n.);

XMMUYECKUN COCTaB;

BPEMEHHOEe conpoTuerieHne R, Mla;

npegen tekyvyectu R,, Mla;

OTHOCUTEnNbHOE cyxeHune Z, %;

OTHOCUTENbHOE yaSIMHeHne As, %;

paboTta yaapa KV, [x;

cnoco6 nnaekn maTepuana  (KUCMOPOAHbLIA  KOHBEPTEP, MapTEHOBCKas Meub,
anekTponeYsb u T.4.);

BMA KOBKM (cBOOOAHas KOBKa, HenpepbiBHAsi KOBKa, ropsidasi BbINpeccoBka M T.M. C
onucaHnem npouecca);

Tepmuyeckas obpaboTka;

noBepxHoCTHaa obpaboTka ranTenen pamoBbiX W LWATYHHbIX LWEEK N KpaeB MacnsiHbIX
OTBEPCTMI (MHAYKUMOHHAA 3aKarnka, 3akasnka OTKpbITbIM NriaMeHeM, a3oTpoBaHue, obkaTka,
apobectpynHasa obpaboTka un T.n. ¢ onucaHMeM rnpouecca 3akanku), cM. Mpunoxenue V k
pasa. 2);

noBepxXHOCTHas TBepaocTb HV;

rnybuHa ynpoYHEHHOro Crnos, MM;

NPOTSXKEHHOCTb NOBEPXHOCTHOIO YNPOYHEHWS.

[ns gBuratenen ¢ npuuenHbIM WATYHOM (CM. puc. 2.4.3-2) [ONOMHUTENBHO crnenyeT
npeacTaBuUThb:

paccTosHne 40 TOYKM NPUCOEANHEHNS MPULIENHOrOo WaTtyHa Ly, MM;

yron NpucoeanHeHnsa a,, rpag;

ONWHY WaTtyHa Ly, MM,

ONMHY NPULENHOrO WwaTyHa Ly, MM.

Puc. 2.4.3-2
MpuuenHon wartyH

24.4 PacyeT nepemMeHHbIX HanpsXkeHUn, BO3HMKAKOWMX B pe3ynbTaTe
BO34ENCTBUA U3rnbéaroLmx MOMEHTOB U Cpe3bIiBaloLLUnX CU.

24.4.1 [JOonyweHus.

PacueT OomkeH OCHOBbIBATbCSA Ha CTAaTUYECKM OMNPeaeneHHOW Cxeme, Tak, 4ToObl
paccmMaTpuMBanoch TOMbKO O4HO KOSEHO, LUEMKU KOTOPOro OnMparoTCs Ha LEHTPbl paMOBbIX
NoALINMHNKOB 1 KOTOPOE NOABEPraeTCHa BO34ENCTBUIO ra3oB U Uil uHepuun (cMm. puc. 2.4.4.1-
1n24.4.1-2).

B kayecTBe HOMWHAIbLHOrO M3rMdarLero MOMeHTa MPUHUMAETC MOMEHT C MNIeYOM
narnba (otpesok L1 ansa rantenen un L, onst MacnsHoro oTBepcTusi, 4ns noslyCocTaBHbIX BarioB




Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

27

C NOOHYTPEHMEM ranTenn wWwaTyHHOW LenKn, MpeBbilaloweM 3HadeHne paguyca 3Tou
rantenu, oTpe3ok Li HasHayaeTca Kak nokasaHo Ha puc. 2.4.6.1-2) OT pagunanbHOu
COCTaBnAwLEeNn ycunud, nepegasaemMoro wwaTyHoM. [ns KomneHa ¢ ABYMS LIaTyHaMMu,
OEUCTBYIOLWLMMM Ha OOHY LWATYHHYIO LWEeNKy, B Ka4yeCTBe HOMMUHANbHOro uarnbaroLiero
MOMEHTa NPUHMMAaETCA MOMEHT, NOMYyYEHHbIA BEKTOPHBIM CITOXXEHNEM OBYX MOMEHTOB.

HoMuHanbHble nepemMeHHble  HanpsbkeHusl, BO3HMKaloWwMe Mo BO34eNCTBUEM
n3rnbarowmx MOMEHTOB N Cpe3blBaloLWLMX CUI, criedyeT OTHOCUTbL K Niiowaan nonepeyvyHoro
CEYEHMS LLEKM KOFIEHYaToro Basna B CepeauHe nepekpbitna week (cM. puc. 2.4.6.1-1) nnu
NPOXOAsLLEro 4yepes LEeHTp paguyca 3akpyrfieHus rantenu LaTyHHOW LUerKn ONS LUEeeK,
KoTopble He nepekpbiBatoTca (CM. puc. 2.4.6.1-2).
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Puc.24.4.1-1
Kpusowwun psigHoro asuratensi
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Puc. 2.4.4.1-2

KpvBowmn asuratens ¢ AByms waTyHamMu

2.4.4.2 PacyeT HOMMHamNbHbLIX MEPEMEHHbIX U3rMbaOWUX U CPe3biBaOLLMX
HanpsHKeHUN.

Ha ocHoBe pacuyeTa paguanbHbIX CWUS, BO3AEWCTBYIOLUMX HA KOMEHO B pesynbTaTe
OencTBusa rasoB M cun uHepuuu, Peructpy npencraBnsoTca BenUYMHbI MakCUMarnbHbIX Y
MUHUMAanNbHbLIX UN3rMbaOLWLNX MOMEHTOB Msmax, Mpeomaxs, Memn W Mpomin, @ Takxe
MakCMMarnbHON M MUHUMANbHOM cpe3blBaloWwmx cun Qmax U Qmin. MO cornacoBaHuio ¢
Pernctpom MoxeT npeacTaBnaTbCs YNPOLLEHHbIA pacyeT paguarnbHbIX CUn.

HoMuHanbHbIN NepeMeHHbI n3rnbarLwmMn MOMeHT B rantensx Mgy, H-M, onpegensietcs
Kak:
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1
Mgy = iE(IVIB max~ Mp min)- (2-4-4-2'1)

HomunHanbHoe nepemeHHoe HanpsbkeHne u3rmba B rantensx ogy, MlMa, onpegensietcs
no doopmyne

Opy = T 2BN 103K, (2.4.4.2-2)
Weq
roe Weq — MOMEHT CONPOTMBIIEHNA NNOLLAAN NONEPEYHOTO CEYEHMS LLIEKM, MMmS3, Weq = BW?/6;
BuW — cwm. 2.4.6;
K, — koadppuumeHT, paBHbin 0,8 ana AByxTakTHbIX ABuratener n 1,0 AnNs YeTblpexTakTHbIX
aBuratenen.

HomnHanbHoe nepemeHHoe cpesbiBatollee HanpshkeHwe B rantenax ogy, Mlla,
onpegensietcsa no oopmyne

on = J_r%” K., (2.4.4.2-3)
roe Qn — HOMMHanbHasa nepemeHHas cpesbiBatowiasn cuna, H, Qy = +0,5(Qmax— @min);
F — nnowagpb nonepeYyHoro ceveHns Liekun, mvm?, F = BIW.

HomMuHanbHOe nepemMeHHoe HanpsbkeHne um3rmba Ha Kpaw MacnsHoro OTBEpPCTUS B
LIaTyHHOW LWeWkKe ogoy, MlMNa, onpegensetca no opmyne

M
ogon = £— 4 10°, (2.4.4.2-4)
e
roe Mpoy — HOMMWHAmMbHbIA NEepPeMeHHbI N3rnbatoLLMin MOMEHT Ha Kpato MacnsaHoro otsepctus, H-m,
Moy = 10,5(Mpo max— Mpo min);
Mg, — BEeKTOpHas CymMma MepeMeHHbIX u3rmbalowmx MOMEHTOB  Mprp WU Mppo
OT TaHreHuManbsHOW U paguanbHOW CUIMbl, COOTBETCTBEHHO, H'M, Mgy = (Mgrocos U +
Mpro sin );
U] — yron mexgy macnsHbiM OTBEPCTUEM W TOPU3OHTanNblO, 3aMEPEHHbIN B HarpasneHuu
BpaLLleHns koneH4aToro Bana (cM. puc. 2.4.4.2), rpag;
w, —  OCEBOV MOMEHT COMPOTMBIIEHNS NIIOLLaAN MOMNEepPeYHOro CeYEHNS! LIATYHHON LUeKK, MMS,
W, = R (—D4 _D;;H) .
€ 32 D ’

DwvDgy—cM. 2.4.6.
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Puc.2.4.4.2
CeyeHne LwaTyHHOW LIENKM B MECTE PaCnoNOXEeHNss MacNsHOro OTBEpCTUS

2.4.4.3 PacueT nepeMeHHbIX U3rnbaroLwmx HanpskeHnn B rantensx.

MNepemeHHOe wu3rnbarollee HanpsbkeHVe B rantenu WaTyHHON LWewnkn ogy, Mrlla,
onpegenseTtca no popmyrne

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

roe ag — KO3(PEPULMEHT KOHLEHTPALMM HaNPsKeHWii n3rnba B rantenu LWaTyHHOW Wwenku (onpeaenexHue

BENUYMHbI — cM. 2.4.6).

MNepemeHHOe wu3rnbatoiee HanpskeHne og;, Mla, B rantenn pamoBOW LUEWKU
onpepgensietcsa no oopmyne

Opg = i(BBO-BN + BQGQN), (2443‘2)

roe Bg — KO3MDULUMEHT KOHLIEHTPALMM HaNPsHXKeHWN n3rmba B ranTeny pamMoBOK LWENKN (onpegeneHne
BEMUYUHBI — CM. 2.4.6);

Bo —KO3(PMOUUMEHT KOHLEHTPaLUMM HaMpsHKeHUA Mpu  CpesbiBaloweM ycunuv (onpeaeneHue
BEMUYUHBI — CM. 2.4.6).

2.4.4.4 PacyeT nNepeMeHHbIX W3rMbaloWmnX HanNpsHkKeHNn Ha Kpaw MacnsAHOro
OTBEPCTUS.

MNepemeHHoe un3rmbaroliee HamnpsHKeHWe Ha Kpal MacnsiHOro OTBepCTUst dpo, MIla,
onpegensaeTcs no opmyne:

oo = (VB dgon) (2.4.4.4)

roe ¥y —KOI(MULUMEHT KOHLUEHTpaUUM HamnpshkeHuin u3rmba Ha Kpalw MacnisiHoro OTBepCTUs
(onpepenexve BennynHbl — cm. 2.4.6).

245 PacuyeT nepeMeHHbIX HanpsXKeHUN KPy4eHUs.

2451 PacyeT HOMUHamNbHbLIX NEPEMEHHbIX HAMPSXKEHUA KpyYeHus!.

PacyeT HOMWHaNbHbIX MEPEMEHHbIX HArMPsPKEHWA KPYYEHUSI OOSDKEH MPOM3BOLMTLCS
n3rotoBuTenem ABurateried ¢ y4eTom ykasaHHOro Hmxe. [pu 3Tom npeferbHble 3Ha4YeHUs
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KPYTSLLEro MOMEHTa, MOSlyYEHHbIE Ha OCHOBAHWW TaKMX pacyeToB, AOMMKHbl ObITb
npeacTtaesneHbl Pernctpy.

[na kaxgoro KoneHa u Anga Bcero guvanasoHa CKOPOCTU BpalleHUsa crneayeT yYnTbiBaTb
MakcMmarbHble U1 MUHUMAIbHbIE MEPEMEHHbIE KPYTALLME MOMEHTbI MyTEM CYMMMUPOBAHUS
rapMOHMK BbIHY>XAEHHbIX KonebaHum ot 1 Ao 16-ro nopsgka BKNOYUTENBHO AN ABUratenen
C OBYXTaKTHbIM uukrioM M oT 0,5 oo 12-ro nopsgka BKNHOYUTENbHO ANA ABUratenen c
YeTbIPEXTAKTHbLIM LIMKITOM C NOMNpaBKOM Ha gemndunpoBaHme, CyLLeCcTBYOLLEE B CUCTEME, U HA
HeGnaronpuaTHble ycrnoBus (C ogHMM HepaboTalowmm UunMHApoMm). [dnanasoHbl CKOPOCTU
BpalweHna cnegyeTt BblOvMpaTb Tak, YTOObl MEPEXOAHYK XapakKTEPUCTUKY MOXKHO Obino
3adMKCMpoBaThb C JOCTATOYHOM TOYHOCTBLIO.

HomuHanbHoe nepeMeHHoe HarnpskeHue KpyydyeHus Ty, MlMa, B lwaTyHHOM nnmn pamoBon
Lenke onpeaensieTca no gopmyrne

Ty = 1%103, (2.4.5.1)

roe My — HOMMHanbHbIV NEPEMEHHBIN KPYTALLMIA MOMEHT, H/M, onpegensiemblint no hopmyne

1
My = iE(MTmax = My min);

M7 maxo M7 min - —  NPEOENbHbIE BENUYMHBI KPYTSLLETO MOMEHTA C Y4ETOM €70 CpeaHeln BENUUNHBI,
H-m;
Wp  — nNOMSPHBI MOMEHT COMPOTWUBMEHUS NMOWAAN MOMEpPeYHOro CEeYeHWUs LUaTYHHOW unm

pamMoBOi Lelku, MM3, onpefenseMon no oopmynam:

w, =& (D4—D§H)_

P~ 16 D '

m_ ( Dg-Diq).

W, = = (26 Dic).
16\ Dg

D,Dgy v Dz —cM. 2.4.6.

2.4.5.2 PacyeT nepeMeHHbIX HanpPsKeHUN KpydeHns B rantensx.
lMepemeHHOe HanpsikeHue KpyyeHus 5, MMa, B rantenu wWaTyHHOW LUEWKU
onpegensietcsa no oopmyne

TH = i(O{TTN), (2452‘1)

roe ar —  KO9I(P(PMUMEHT KOHLEHTpPAUMM HaNpPsPKEHWIM KPYYEeHWS B ranTenu LaTyHHON LUENKM
(onpegeneHne BenUYMHbI — cM. 2.4.6).

lMepemeHHOe HanpskeHne KpyveHus 1., MlMa, B rantenv paMmoBoK LLEWKN onpeaenseTcs
no dpopmyrne

76 = £(Brn), (2.4.5.2-2)

roe Br —  KO3((PULUMEHT KOHUEHTPaUMM HanpsKeHWA KPyYeHWst B ranTenyM pamMoBOMN LUENKU
(onpeneneHne BenYMHbI — cM. 2.4.6).

2.45.3 PacyeT nepeMeHHbIX Hanps>KeHUN KpyYeHNa Ha Kpato MacnsHOro oTBepcTus.
lMepemeHHOe HanpskeHne KpydeHusa org, Mlla, Ha Kkpal MacnsHoOro OTBEepCTuS
onpegensetca no opmyne

oro = (yrTn), (2.4.5.3)
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roe Yr —  KO3(PUUMEHT KOHLEHTPALMU HANPSKEHWUA KPYYEHWS Ha Kpaw MacnsHOro oTBepCTust
(onpegeneHne BenuUMHbI — cM. 2.4.6).

2.4.6 PacueT k03c¢phpMLUMEHTOB KOHLEHTPaUuM HanpsXKeHUN.

2.4.6.1 Ecnu HeBO3MOXHO MNOMYyYUTb KOIPMULUMEHTbI KOHUEHTPAUUN HanpsiKeHUn
9KCMEepUMEHTanbHO, UX 3HaA4YeHUA MOryT BbiTb MoslydeHbl NpU NoMowm opmMyn cornacHo
2.4.6.2, 2.4.6.3 n 2.4.6.4, npuMeHsIieMbIX TOMBKO K rantensm u Kpasdm MacnsaHbiX OTBEPCTUN
LeNbHOKOBaHbIX KOMNEeHYaTbIX BasiOB U ranTensm LWaTyHHbIX LWeeK NofyCOoCTaBHbIX BaroB.

B
/SN
= (27
_".lel = SN 2
22 (o
Puc.2.4.6.1-1

Pasmepsbl kpBoLMna, HeobxoauMble ANs pacyeTa KOaPAULIMEHTOB KOHLLEHTPALMUW HanpsKeHUN:
D — gnameTp WaTyHHON Wewkn, MM; Dgy — AMamMeTp OTBEPCTUSA B LLUATYHHOW LLeWkKe, MM; Ry — paguyc rantenu
LaTyHHOW LIENKW, MM; Ty — NOAHYTPEHWE ranTenu WaTyHHOW LWenkn, MM; D — AMameTp paMoBOW LUENKU, MM;
DBG — avameTp OTBEPCTUS B PAMOBOW LUeWke, MM; Dy — AnaMeTp MacnsHoro OTBEPCTUS B LUATYHHOW LUENKeE,
MM; Re — pagunyc rantenun pamoBow LUenkn, MM; T, — NOAHYTPEHWE ranTenn pamoBOW LLUENKN, MM;
E — paccTosiHue mexay ocsimu Leek, MM; S — nepekpbiTue week, Mm; S = (D-Dg)/2-E; W, B — TonwuHa n
LUMPWHA LLEKN, MM

Bce pa3amepbl kprBoLlIMna, Heobxoanmble Anga pacyeTa KoaPUUMEHTOB KOHLEHTPaL MK
HanpsbKeHun, npmBedeHsl Ha puc. 2.4.6.1-1 n 2.4.6.1-2.

[nsa pacyeTta KOIMDUUMEHTOB KOHLIEHTPALUMMN HANPsKeHW ANd rantenen WaTyHHbIX U
pamoBbIX LUEEK M ONS Kpasi MacrsiHOro OTBEPCTUS LWATYHHbIX LWeeK crneayeT NMpUMEHSATb
npuBEeAEHHbIE HMXKE COOTHOLLEHUS:

s=S5/Dnpns <0,5;
w=W/Dnpno0,2<w<08unTy <Ry;
W=Wrq/DnNpn 0,2 <w <08unTy > Ry;
b=B/Dnpnl1<b<22;

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

dy = Dgy/D npn0 <dy <0,8;

do =Do/Dnpn 0 <dy £0,2;

ty = Tu/D; t; =Ts/D;

Ons rantenen waTtyHHbIX Wweek r = Ry /D npn 0,03 < r < 0,13;
Ons rantenen pamosbIX wWeek r = R; /D npn 0,03 < r < 0,13.
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KoadpduumeHT f;, NO3BONSAOWUA yunTbiBaTb BRUSHWE MOAHYTPEHUS B rantensx, npu
3HaveHusX f; < 1 He npumenseTcs (f; = 1).

KoadppuumeHTtol f (s,w) u f (r,s) Npu OTHOCUTENbHOM MepekpbITun week s <-0,5
onpeaensTcs nyTeM NogcTaHOBKU 3HayeHns s =-0,5.

T4
% L R,
g} -hlf B
o
Puc. 2.4.6.1-2

Pa3mepebl kpyBOLLMMA KofeHYaToro Bana 6e3 nepekpbiTus Lweek, HeobxoauMble Ans pacyeta koadduumMeHToB
KOHUEeHTpauun HanpsxeHun npn Ty > Ry:
W, eq — pacyeTHasa ToMWuUHa Wekn, Mm; W,.q = W-Ty + Ry.

AnbTepHaTUBHbIN MeToAd pacdeTa KOIMMPUUMEHTOB KOHLEHTpaUMW HanpsXKeHUn C
NCNonNb30BaHMEM MeTOAa KOHEYHbIX 3N1eMEeHTOB JOIMKeH BbITb cornacoBaH ¢ Pernctpom (cm.
Mpunoxenud Il n VI k pasa. 2).

2.4.6.2 [antenb watyHHON werikn (cM. MpunoxeHue | K pasg. 2).

KoadhumumeHT KoHLeHTpaunm HanpsxXeHumn narnba ag onpegensercsa no gopmyne

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

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

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

fw) = 2,1790w%7171,

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

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

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

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

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

KoahdpumumeHT KoHUEeHTpaL MK HanpskeHns KpydeHns onpeagensaercs no popmyne
ar = 0,8f(r,s) f(b) f(w), (2.4.6.2-2)
roe f(T, S) — r(70,322+0,1015(1—s));

f(b) = 7,8955 - 10,654b + 5,3482b> - 0,857h3;

f(W) — W(—0,145) .

2.4.6.3 [antenb pamoBou Wewku (cM. MpunoxeHuve | k pasg. 2).
KoadhdurumeHT KoHLeHTpaunn HanpsXxeHun narnba B onpegensertcs no opmyne

Be = 2,7146fp(s,w) fe(W)fp(b) f5(r) fz(dc) fe(dr)ft, (2.4.6.3-1)
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roe fz(s,w) =-1,7625 + 2,9821w - 1,5276w? + (1 - 5)(5,1169 - 5,8089w + 3,1391w?) +
+(1 - $)2(—2,1567 + 2,3297w - 1,2952w?);
fr(w) = 2,2422w 07548,
fz(b) = 0,5616 + 0,1197b + 0,1176b?;
fz(r) = 0,1908r(-05568);
fz(dg) = 1,0012 - 0,6441d; + 1,2265d%;
fz(dy) = 1,0012 - 0,1903dy, + 0,0073d%;
fi =1+ (ty +t5)(1,8 + 3,25).

KoappuLMeHT KOHLEHTpaumn HanpsbkeHnn cpesa B, onpeaenseTcsa no popmyne

Bo = 3,0128f,(s) foW)fo(D) fo(Mfo(du)fe, (2.4.6.3-2)
roe fo(s) = 0,4368 +2,1630(1 - 5)-1,5212(1 - 5)?;

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

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

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

fo(dy) = 0,9937 - 1,1949dy, + 1,7373d};
fo= 14 (ty +t5)(1,8 +3,29).

KoadhhrUMEHT KOHLEHTPAUUKM HAaNPsXKeHU KpyveHnsa B cocTaBnsaeT:

Br = ar, (2.4.6.3-3)
eCcnu uameTpbl U pagnycbl rantenen WaTyHHON U paMOBOW LLEVKA OOQUHAKOBbI U

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

eClin JnamMeTpbl n/vnn paanychbl IJJaTyHHOI;l n paMOBOIZ LieekK pa3Hble,

roe f(r,s); f(b); f(w) onpepensoTtca no dopmyne (2.4.6.2-2);
r B JAHHOM Criyyae SIBMseTCs OTHOLEHNEM paguyca ranTtens pamoBON LUEVKU K ee guameTpy,
T = RG/DG'

2.4.6.4 Kpawn macnsaHoro otBepctus (cM. [MNpunoxenve 1l K pasg. 2).
KoadbumumeHT KoHLeHTpaunm HanpsXxeHun narnba yz onpegensercsa no opmyne

¥s = 3-5,88d, + 34,6d3. (2.4.6.4-1)
KoadhdurumeHT KOHLEHTpaunn HanpsXXeHus KpyvyeHus y onpegensercsa no gopmyrne
Yr = 4-6d, + 30d3. (2.4.6.4-2)

2479 [dononHuTtenbHble usrnbarowme HanpsXKeHUA.

B pononHeHue K nepeMeHHbIM HanpsXXeHnsam narnba B rantensax (cm. 2.4.4.3) crnegyet
yunTbiBaTb m3rmbarolne HanpspkeHwusi, BO3HUKawlmMe BCreacTBuMe PacLEHTPOBKU W
Aedopmaumm pambl, a Takke NPoaosSibHbIX U NoNepeYHbix kornebaHun Bana nyteMm BBegeHUs!
Oadd» NpViIBEOEHHOro B 1abn. 2.4.7.

Tabnuua 2.4.7
[suraTens 044, MMNa
KpenukondHbIv +30
TpoHKOBbIW 110
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[Ona kpenukondHbIX asuratenen gononHutensHoe HanpsbkeHve (30 MMMa) BknovaeT
HanpsbkeHne OT NpoaonbHbIX konebanwmn (20 MIMMa) u HanpsbkeHne OT PacLEHTPOBKM U
aedopmaumm pambl (10 MrMa).

Ecnn pesynbTaTtbl BblMUCAEHUS] OCEBLIX KONebaHun MOSIHOM AMHAMUYECKOW CUCTEMBI
(oBuratenb — pegykTop — BanonpoBo — BUHT) HELOCTYMNHbI, PEKOMEHAYETCS UCMoNb3oBaTh
3HauyeHne 20 MlMla. Korga pesynbTaTtbl BbIYUCIIEHMST MPOOOSIbHBbIX KOfnebaHun nonHowm
ANHAMNYECKON CUCTEeMbI AOCTYMHbI, MOXHO UCNONb30BaTh pacyeTHble AaHHblIE BMECTO 3TOro
3HaYeHus.

24.8 PacuyeT 3KBUBaNeHTHOro nepeMeHHOro HanpsiKeHus!.

OKBMBaNeHTHOE MepeMEeHHOe HarpskeHue B ranTenu LWaTyHHOW LWenkn oyy, MMa,
onpepgensetcsa no oopmyne

oy = ++/(Opy + Gaqa)? + 375, (2.4.8-1)

B rantenv pamoBow Wenkn oy, MlMNa, onpegenserca no dpopmyre

Oyg = i\/(O-BG + Uadd)z + 37.'5 y (248'2)

ANNS1 Kpasi MacnsiHoro oTBepcTUst oy, MIa, onpeaensieTcs no gopmyne

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

Opyrve napameTtpbl —cMm. 2.4.4.3,2.4.4.4,2.4.5.2un 2.4.7.

2.4.9 PacueT npegena BbIHOCIIMBOCTM.

B cnyyae oTCcyTCTBMS [OaHHbIX MO npefeny BbIHOCIMBOCTU KOMEH4YaTbiX Banos,
MOMNyYEHHbIX JKCMEepPUMEHTanNbHbIM MNyTeEM, 3TW BENWYUHbI Opwu, Opwe W Opwo, MIa,
onpegenaTca no hopmynam: Ans WaTyHHOW LWeNKN B rantenu

Opwi = K(042Ry, + 39,3)(0,264 + 1,073D 02 4 Z22m 4 222 \/7) (2.4.9-1)

AN paMOBOW LLIENKN

7 Rm g 290 11y (2.4.9-2)

-0,2
Opwe = K(042Ry +39,3)(0,264 + 1,073D70% 4+ =orm 222 o

ANSA WaTyHHOW LWeNKM Ha Kparo MacnsHoro oTBepcTus

785-R 196 |2
opwo = K(0,42R,, + 39,3)(0,264 + 1,073D702% 4+ =—m 4 2 [ =) (2.4.9-3)
4900 Rm o
roe K —  ko3adpUUMEHT, y4uuTbIBalOWMIA CMOCOO M3rOTOBMEHMS  KOMEHYaTbiX BanoB, He
NoABepPraloLLNXCs NOBEPXHOCTHOM 06paboTke, paBHbIN:
1,05 — [nsa koneHyaTbixX BanoB, MOMyYEHHbIX NMyTeM HEnpepbIBHOM KOBKU BOOMb HanpaBneHus

BOJIOKOH U ropsiyen BbINPECCOBKWU, NMPUMEHAETCHA TOMbKO K YCTanOCTHOM MPOYHOCTU B
rantenu;

1,0 ANsi KoneH4yaTbIX BanoB, NOMy4YeHHbIX NyTeM CBOGOAHON KOBKW CTanw;

0,93 ANs KoneH4yaTbIX BanoB U3 NUTOW CTanu;

1,3 — 4N KoneH4YaThbIX BasioB, NOABEPraloLLmnXCcs NOBEPXHOCTHOW 06paboTke;

R, — BpeMeHHOoe COMpOTUBMEHUE MaTepuana koneHyaTtblx Banos, Mla.
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Mpoune napameTpbl npuBedeHbl B 2.4.6.1 OagHako criegyeT MMeTb B BUAy, YTO Ans
pacyeToB He crieayeT Ry, R; v Dy /2 NPUHMMATL MEHbLLE 2 MM.

Mpy Hanuyuu pesyrnbTaToB UCMLITAHWUW HA YCTaNOCTHYIO MPOYHOCTL MOMHOPa3MepPHbIX
KPVMBOLLMMNOB WM KOfeHYyaTbiX BanoB, NOABEPraBLUMXCHA MNOBEPXHOCTHOM obpaboTke,
KoadhduumeHT K NpMHMMaeTCs Ha OCHOBE 3TUX UcnbiTaHui (cM. MNpunoxenus IV n V k pasg.
2).

OKcnepuMeHTanbHble 3HaYeHUsa npeaena BbIHOCIMBOCTU, MOMYYEHHbIE MPU YCTanoCTHbIX
UCNbITaHUAX, AOMKHbI OblTb cornacoBaHbl ¢ Perumctpom. [pu 3TOM 3HauveHnsa npegena
BbIHOCIIMBOCTM, MOMYyYEHHbIE NPU UCMNbITAHUAX, OOMKHbI cocTaBnATb He MeHee 80 %
cpefHero 3Ha4yeHus.

2.4.10 PacueT ropsiuert nocagku nNonycoCTaBHbIX KOJIeH4YaTbIX Banos.

2.4.10.1 Bce pasmepbl KpMBOLIMMNOB, HEOOXOAMMbIE ANS pacyeTa ropsiien nocagku,
npueeaeHsbl Ha puc. 2.4.10.1.

Pagunyc nepexoga OT WeNKN K AnameTpy nocagkm AormkeH 6biTb He MeHee 6onbLuero 13
OBYX 3HaYEHUN:

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

dakTnyeckas BenuUMHa Hatsara ropsyen Nocagkn Zpyin U Zpmax OOIPKHA HaxoauTbcs B
npegenax, onpegensembix cornacHo 2.4.10.2 —2.4.10.4.

HeobxoomMmoe MMHUMaNbHOE 3HAYEHME HaTAra onpenensieTca Ha OCHoBaHMM GonbLuen
M3 BENMWNYMH, onpeaensiembix cornacHo 2.4.10.2 n 2.4.10.3.

R T
N Q
P4
T N
o
Y Q — -
A
Q =
L Dy
Puc. 2.4.10.1

KpvBoLmn nonycocTaBHOro KoneH4aToro Bana:
Ds — avameTp nocagku, MM; L — ANMHA NOCagku, MM;
D, — pa3mep, paBHbIN Harpy>xeHHOMY AnaMeTpy LLEKU Ui ABOMHOMY MUHUMANbHOMY PaCCTOSHUIO X MEXAY
OCEBOW NVHUEN LLUENKN N KOHTYPOM LLEKM B 3@8BUCUMOCTW OT TOrO, YTO MEHbLLE, MM;
Yy — pacCTosiHME MEXAY COCEAHUMMN CMEXHBIMU MOBEPXHOCTAMM PaMOBbIX U LUATYHHBIX LLEEK, MM,
y = 0,05D;. MNpun y meHbLue 0,1Dg cnegyeT yyYuThiBaTh BAUSHWE Hanps>KeHUs, BO3HMKAIOLLLEro Npu Nocaake Ha
npeaen BbIHOCIMBOCTY B parioHe ranTtenu waTyHHON Wwenkn. Npoyne napameTpbl — cM. 2.4.6.1

2.4.10.2 PacyeT MVHMManNbLHOrO HaTtdra Zpy, NPOU3BOAUTCA [Aris KOrfeHa C
MaKcUMaribHbIM KPYTALWMM MOMEHTOM M., (CM. 2.4.5.1) no cpopmyne

4°10% SRMr max __ 1- Q405
Zmin 2 2 2y (2.4.10.2)
nuEyDsLs (1 ‘QA)(l - Qs)
roe Zyin — MVHAManbHbIA HATAT, MM;
Sr —  k03dhpMLMEHT 3anaca OT NpocKanb3biBaHUSA, NPUHUMAEMbI HE MEHee 2;

u —  KO3(h(UUMEHT cTaTnyeckoro TpeHus, pasHbii 0,20 anga Lg/Ds = 0,40;
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Ey — ™moaynb ynpyroctu, Mla;
Qa = Ds/Dy, Qs = Dpg/Ds,
Mpwn aToM Dy < D /1—%.
unDgLsRey
roe Ry — MMHUManbHbIVA Npegen TeKy4ecTn matepurana LaTyHHOW ek KoneHyartoro Bana, MlMa.

2.4.10.3 B pononHeHuve k 2.4.10.2 onpegensetcd MUHUMAIIbHbIN HATAr Z;,, MM, NO
cneayrowen opmyne:

Zmin = R.Ds/Ey, (2.4.10.3)
roe R, — MWHMManbHbLIN Npeden Teky4ecTn MaTepuana Lekv KoneHyaroro Bana, MlMa.

2.4.10.4 MakcumanbHO JONYCTUMBIA HATAT Zp,.x, MM, OnpeaenseTca no popmyne

ReDg + 0,8Dg
Ey 1000 °

Zmax < (2.4.10.4)

2.4.11 KoadduumeHT 3anaca.

Pasmepbl koneH4aToro Bana sABAATCA AOCTATOYHbIMKU, ecnv KoadhduuMeHTbl 3anaca
(oTHOLWEHWe npefena BbIHOCAMBOCTU K 3KBMBANEHTHOMY MEpPEMEHHOMY HanpsiKeHuo) ans
rantenen Kak waTyHHOW, Tak U pamMOBOWM LLUENKN, @ TakkKe ANs Kpad MacnaHOro OTBepCTuUs
LIATYHHOW LUEWNKM YOOBNETBOPAIOT YCIOBUSM:

Qu = opwn/0oyy = 1,15;
Q¢ = dpwe/oye = 1,15;
Qo = dpwo/0vo = 1,15.

2.4.12 Pasmepbl nepexodHbIX rantenen oT WWenKn K Lweke AOMKHbl ObiTb HE MeHee
0,05D.

Mpwn Hannuun bnaHueB paguycebl rantenen ot dnaHua K weke JOMMKHbI ObITb He MeHee
0,08D.

2.4.13 Bbixogbl MacnsHbIX kKaHanoB AOSMKHbI ObiTb 3aKpyrieHbl paguycoMm He MeHee
0,25 gnameTpa kaHana (0TBEPCTMA) U TLATENbHO 3alnMdOBaHbI.

2.4.14 B cocTaBHbIX 1 MNOMYCOCTaBHbLIX Banax NpMMEHEHNE LLUNOHOK UK WTndTOB B
COEOVHEHUN LEKN N LUEKM He AonyckaeTcs. Ha HapykHOW CTOpOHE COEOVHEHUN ek C
LUEeNKaMn OOMKHbI OblTb HAHECEHBI KOHTPOSbHBLIE PUCKU.

2.4.15 Mpn BCTpOEHHOM B paMy ABUraterns ynopHoM NoALnnHuKe guameTp YyrnopHoro
Bana B pavioHe NoawmnnH1Ka 4omKeH bbITb HE MeHee AnamMmeTpa pamoBOW LLENKM KONIEHYAaToro
Bana, HoO He MeHee AnameTpa Bana, onpegensemoro no 5.2.2 yactn VII «MexaHn4yeckune
YCTaHOBKMY.
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2.5 NMPOAOYBKA U HALAYB

251 MMaBHbIM gBUratenb AOMMKEH COXPaHATb BO3MOXHOCTb  paboTbl U
MaHEeBPMPOBaHMA MpU BbIXOAE MX CTPOS OAHOro wunu Bcex TypOoHarHeTatenem Ha
3KCMyaTaumMOHHbIX pexnumax, 4OonyckaeMbiX 3aBOAOM- U3rotosutenem asuratens (cm. 2.1.7
yacTtun VII «kMexaHnyeckne yCcTaHOBKNY).

25.2 [na rnaBHbIX AgBuratenen, y KOTopbiX Npu nyckax v pabote B guanasoHe
HU3KUX Harpy3ok TypboHarHeTatenn He obecneymBaloT JOCTATOMHOrO BO34YyXOCHaGXeHUs,
AOofKHa ObITb NpedycMOTpeHa BCromoratenbHas cucTtema HaggyBa, COCTosIWasi, Kak
npaeumo, N3 AByX BO34yX04yBOK U MO3BOMSOWAA BbIBECTU ABUraTeNb HA pPeXuMbl paboTbl,
npu KoTopbiX TypboHarHeTaTenu obecneudmBaloT HeobGxoaummbii Hagays. pu BbiIxoge u3
CTPOSi OOHOW BO34YXOAYBKM BCNOMOraTterlbHOM cucTeMbl HagayBa, ocTaBlasdca B paboTe
AomxHa obecneyvnTb ee PYHKUMOHNPOBAHME.

253 Mpn oxnaxgeHun HagdyBOYHOrO BO34yxa B MPOAYBOYHBLIX pecuBepax nocre
Kaxgoro oxragurens Bosdyxa AOSPKHbl ObiTb NpegyCMOTpeHbl TEPMOMETPbI U YCTPONCTBA
ANA cnycka KoHAeHcaTa.

254 PecuBepbl  npogyBOYHOrO  BO3dyXa  AOMKHbI  ObiTb  0BOpyAOBaHbI
npeaoxpaHUTenbHbIMM  KnanaHamu, OTPerynupoBaHHbIMW Ha AaBreHue, npeBbllatoLlee
AaBreHne NpoayBOYHOro Bo3ayxa He 6onee, yem Ha 50 %.

Mnowanb NPOXO4HOro CeYEeHUs NPeAOoXpaHMTENbHbLIX KNnanaHoB AoMKHA ObiTb HE MeHee
30 cm? Ha Kaxapl KyGuyeckuit meTp obbema pecuBepa, BKoYasas 06bem NoanopLIHEBbLIX
nonocTen y KpenukondHbIX gsuratenen ¢ guagparmon, ecrv nocnegHne He UCnosnb3ytTcs
B Ka4yeCTBe NPOAYyBOYHbIX HACOCOB.

255 [orxkeH 6bITb NPeayCMOTPEH CMYCK CKannMBaoLLMXCA OCTAaTKOB U3 BO3AYLLHbIX
pecnBepoB 1 NOAMNOPLUHEBbLIX NOSOCTEN ABUraTeENen.

2.5.6 BosgyxoBcacbiBalowme naTpyoku ABuratenien nm npogyBOYHO-HaAOyBOYHbLIX
arperaToB JOSTKHbl OblTb CHabXeHbI NPefOXpaHUTENbHBIMU CETKaMU.

2.5.7 HacToawmin nyHKT coaepxut TpeboBaHna K KOHCTPYKLMK TypOoHarHeTatenemn
OBC. TpeboBaHnss no MeToguke TUMOBBLIX WCMbITAHUA W OCBUOETENbCTBOBAHUIO
TypboHarHeTaTenen — cm. lNMpunoxeHue 9 «lMopssaoK oCBUAETENbCTBOBAHUA, UCMbITAHUS,
opobpeHuna TypboHarHeTaTenem n nx KomnoHosku ¢ AIBC» k pasa. 5 «MexaHuambi» yactu IV
«TexHnyeckoe HabnogeHne 3a um3rotoBrneHnem usgenuny» [MpaBun  TEXHUYECKOrO
HabnogeHns 3a NOCTPOMKOWN CYAOB U N3rOTOBNEHWEM MaTepuanos 1 U3genuin Ans cyaos.

2.5.7.1 TypboHarHeTaTtenu [OMKHbLI OblTb opobpeHHoro Tuna (¢ yyetom 2.5.7).
Tunosoe ogobpeHve TypboHarHeTaTens MoXeT ObiTb BbINOMIHEHO KaK OTAENbHO, Tak U B
coctaBe [1BC. TpeboBaHusa 2.5.6 coctaBneHbl Anda ra3otypboHarHeTatenen, Ho B obwem
BMOE MOryT NPUMEHATBLCH TakKe AN HarHeTaTenen ¢ NpUBoAoM OT ABUraTens.

2.5.7.2 TypboHarHeTaTenn OOMKHbI COXPaHATb pPaboTOCNOCOOHOCTL B YCMOBMSX
aKkcnnyataumm, ykasaHHblx B 2.3 Yactn VIl «MexaHuyeckue yctaHoBkuU» U 2.2.7 Yactn IX
«MexaHu3mbl». Cpok akcnnyaTauum COCTaBHbIX YacTerd W aBapuNUHOE 3Ha4YeHwe 4acToThbl
BpaweHnsa TypboHarHeTaTensa AOMKHbl OblTb paccyMTaHbl Npu TemnepaType Bo3dyxa Ha
Bxoae 45 °C.

2.5.7.3 Ha Bxopge Bo3ayxa B TypboHarHeTarternb AOMMKeH OblTb YCTAaHOBNEH OUNBTP.

25.7.4 TpeboBaHus onpegenarTcs pa3MepHOCTbIO TypboHarHeTaTens.
MNapameTpom, onpegenslwmMm pasMepHOCTb, SBNAETCH MakcumanbHas AnuTernbHas
MOLLHOCTb ABuratens rpynnbl UMNUHAPOB, OOGCNyXXMBaeMblX OaHHbIM TypboHarHeTaTtenem
(Hanpumep, ana V-obpasHbix [BC c ogHuM TypboHarHeTatenem Ans Kaxgow rpynnbl
UMNUHOPOB NO OAHY CTOPOHY ABUraTens, pasMepHoCcTb TypboHarHeTaTens onpegensercs
NonoBuMHOM nonHow mowHoctu ABC).

2.5.7.5 TypboHarHeTaTenu nogpasfensawTca Ha TpuM KaTeropum B 3aBUMCUMMOCTU
OT MOLLHOCTM O0BCNy>XMBaeMou rpynnbl LMAVHAPOB:

KaTeropus A: < 1000 kBT;
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KaTeropus B: > 1000 kBT 1 < 2500 kBT;

KaTeropusa C: > 2500 kBT.

2.5.7.6 Tlpegcrtaensemas AOKyMeHTaLMS:

.1  Kareropus A:

Mo 3anpocy Peructpa:

NPOTOKOM UCMNbITAHUN HA FePMETUYHOCTD;

YepTexu obLLUMX BUOOB C NONepeyHbIMU pa3pesamu, C ykadaHMeM OCHOBHbIX pa3MepoB 1
cneumdmrKkaumen coctTaBHbIX YacTew;

nporpamMma UcnbITaHUN.

2 KaTteropua B n C:

YepTexun obLLUMX BUOOB C NONepeyHbIMU pa3pesamu, C ykadaHMeM OCHOBHbIX pa3MepoB 1
cneundukaumen maTepuanoB COCTaBHbIX 4YacTern Kopnyca Afis OUEHKW yaepXaHus
dparMeHTOB AucKa Npu NOMoOMKe;

AOKYMEHTaLMs Mo OLeHKe MPOYHOCTU NpW NOfioMKe Ancka TypboHarHeTtatens (cm. 3.2
MpunoxeHus 9 «lMopsgok oCBMAETENbCTBOBAHMSA, ucnbITaHns, onobpenHns
TypboHarHeTtatenen u ux komnoHoBkn ¢ [ABC» k pasg. 5 «MexaHuambl» 4vactm IV
«TexHnyeckoe HabnogeHne 3a um3roToBrneHnem usgenuny» [MpaBun  TEXHUYECKOrO
HabnoaeHns 3a NOCTPOMKOWN CYAOB U U3rOTOBMNEHMEM MaTepuanoB 1 U3genun Ans cyaoB);

3KCnyaTaumoHHbIE U OrpaHMyYnTEeNbHbIE AaHHbIE, TakMe Kak:

MakcumarnbHO A4onycTUMas aKcniyaTaumoHHasa YactoTa BpaLleHus (06/mMuH);

3Ha4yeHMe 4acToTbl BpalweHus npu cpabaTbiBaHUM aBapUUHOW CUrHanusauum no
MaKcMMaribHOMY YPOBHIO;

npeAaenbHO-A0NYCTUMbIA YPOBEHb TeMNepPaTypbl BbIXNOMHbLIX ra3oB nepen TypouHON;

3HavyeHMe TemnepaTypbl BbIXMOMHbIX ra3oB neped TypbuHou npu cpabaTbiBaHUU
aBapuUNHON CUrHanmM3aumm no MakcMmMarbHOMY YPOBHIO;

MUHMManNbHOE 3HaYeHne AaBneHnss CMa3odHOro Macna Ha BXoae;

3Ha4YeHne [aBfieHUs CMas304YHOro Macna Ha Bxogde npu cpabaTbiBaHUMM aBapUNHOM
CUrHanusauuu no MMHUMansLHOMY YPOBHIO;

MakcMmMmarbHO JONYCTUMOE 3Ha4YeHne TemnepaTypbl CMa3o4HOro Macria Ha BbIXOAE;

MakcMmarnbHOe 3HayeHne TemnepaTypbl CMa3o4yHOrO0 Macna Ha BbIXxoge Ans
cpabaTbiBaHUSA aBapuUMHOM CUrHanM3auum No MakCMManbHOMY YPOBHIO;

MaKkcumarbHO JONYCTMMblE 3HA4YeHUs ypoBHeN BUBpauun, kak cobCcTBeHHOM BMbpaumu,
BO3byxgaemon camum TypboHarHeTaTenem, Tak U HaBegeHHON (aBapuiHbLIN YPOBEHb MOXET
coBnagatb C AOMYCTUMbIM 3Ha4YeHMeM, HO He JorpkeH gocturatbes npy 110 % Harpysku
aBuratensa unuv npu Kakon-nmbo Opyron ogoBpeHHOW KpaTKOBPEMEHHOW neperpyske 3a
npegenamun 110 % Harpyskn);

cXema 1 yCTPOMCTBO CUCTEMbI CMa3Ku (BCe BapuaHTbl ANs AAaHHOro Tvna);

NPOTOKOMN TUMOBbIX UCMNbITAHUI;

nporpaMmma McrblTaHWUN.

.3 Kareropwus C:

yepTexu JeTanen Koprnyca W BpallalolWMXCA YacTen, BKIYaa geTtanu KpenneHus
nonarok;

crneundukauma MaTepmnanoB BCeX BbIlLE NepevymcrneHHbIX getanen (XMMU4eckun coctaB
N MexaHn4eckne CBOWCTBA;

cBapHble JeTann N TEXHONOrns npouecca CBapku Bbllle NepeyncrneHHbIx getanen, ecnm
NPUMEHMMO;

OOKYyMEHTauMo ¢ gaHHbIMK o 6e3onacHOMY 3HAYEeHUIO NepedaBaemMoro MOMeHTa npu
nocagke ¢ Hatarom gucka Ha Ban (cm. 3.3 MNpunoxeHns 9 «MNopsaok ocBuaeTeNbCTBOBAHMS,
ucnbitTaHus, opobpeHusa TypboHarHeTatenem u ux KomnoHoBkn ¢ OBC» kK pasg. 5
«MexaHuambl» yactu IV «TexHudeckoe HabnogeHne 3a n3rotoeneHnem nsgenuny MNMpasun
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TeXHNYeCKoro HabnaeHNsa 3a NOCTPONKOM Cy40B M U3rOTOBIEHNEM MaTepuarnos U U3genun
Ans cynoB)*;

cBefleHNss 0 pecypce, C y4eTOM TeKy4yeCTU matepuana, HU3KO LUKNMUYHOM U BbICOKO
LUMUKINYHOWN MPOYHOCTY;

PYKOBOACTBO MO 0BCMYXXMBaHMIO 1 aKcnnyaTauum?.

2.5.7.7 TlpumeHutenbHo Kk TypboHarHeTatensm Kateropum C B Tex cnydasix, korga
ANCK YCTaHOBIEH Ha Ban Nocagkon C HATAroM, pacyeTbl AOMKHbI NOATBEPXAATb HALEXHYHO
nepegavyy KpyTsLLero MOMeHTa Npu BCEX COOTBETCTBYHOLUMX SKCMyaTaUMOHHbIX NOKasaTensax
paboTbl TakMX KaKk MakcumarnbHas YyactoTa BpalleHUs, MakCMManbHbIA KPYTALLUA MOMEHT U
MakcuMmMarsbHbI TeMnepaTypHbI rpagmMeHT B COYETAHUM C MUHMMANbHbBIM 3Ha4YeHWeM HaT4dra.

2.5.7.8 TypboHarHeTaTenn OOMKHbI YyOOBMETBOPSATb  CrEOYHOLWMM  KPUTEPUAM
NPOYHOCTU (C y4eToM TpeboBaHun 5.3.2):

.1 TypboHarHeTaTenn AOMKHbI 06nagaTb AOCTATOMHOM MNPOYHOCTBID B Criyyae
MOSIOMKM poTOpa T.€. HXN OOWH 3NeMEHT He AOMKEH NoBpeauTb BHYTPEHHIOW YacTb Koprnyca
NN KOMNPECCOPHYIO YacTb TypboHarHeTaTens. [Ana 6onee kayeCTBEHHOr0 pacCMOTPEHUs
OOKYMeHTaumMm (McnbiTaHus/pacdeTbl) npeanonaraetcs, 4YTo Auckn TypboHarHeTaTens
noaBepralTcs paspyLleHnto Npu caMoM HeGnaronpusTHOM U3 BO3MOXHbIX BapUaHTOB;

.2 pna Karteropun B n C, KpuTepuih MPOYHOCTM NPU MOJSIOMKE AOSMKEH ObiTb
NnoaTBEPXKAEH MUCNbITaHMAMKU. BbinonHeHne paHHoro TpeboBaHWsi HA OCHOBE WCMbITAHWUIA
ogHoro  TypbGOKOMMPEeCCOpHOro  arperata  pacnpocTpaHseTcd Ha  BeCb  psd
TypboHarHeTatenen. WcnbiTaHma yctaHOBKM C 6Gonbwmm 06bEeMOM NpeanovTUTENbHbI
MOCKOMbKy cuuTaloTca Bonee nokasaTeflbHbIMW MO CPaBHEHWUIO C OCTalNbHbIMU MeEHee
06beMHbIMK ycTaHOBKaMu 13 obuiero psaa TypboHarHeTatenen. B niobom cnyyae gaHHbIn
KpUTEPUA  JOIMKEH OblTb  OOKYMEHTanbHO MOATBEPXKAEH (Hanpumep, pacyeTamu),
CBUOETENbCTBYS O TOM, YTO pe3ynbTaTbl UCMbITYEMON YCTAHOBKM PacnpOCTPaHATCA U Ha
BEeCb psag TypboHarHeTaTenen.

2.5.7.9 B pononHeHne Kk TpeboBaHuam 2.12.1 cuctema 3alinTbl, CUrHaANM3aUumn u
KoHTponsa TypboHarHeTatenen Karteropun B wn C pomkHa oTBevaTb TpeboBaHuAM,
npuBedeHHbIM B Tabs. 2.5.7.9. NokazaHna npubopos MoryT 6bITb BbiBE4EHLI HA MECTHbIN UK
ONCTaHUMOHHbBIN NYNbThbl YPaBreHus.

Tabnuuya 2.5.7.9

KoHTpOnMpyeMbie Kateropus TypboHarHetateneu
Ne napameTpb B C MpumeyvaHus
CurHan | MNokasanusa | CwurHan MokasaHus
1 | YacToTa BpalweHus Bbicokas?! x1 Bbicokasat x1
2 | Temnepatypa BbIXITOMHbIX Bbicokas? x2 Bbicokas x CuvrHarnbl BbICOKON
rasoB Ha KaXkabli BXOA B Temneparypbl 4 BCeX
TypboHarHeTaTenb UMNMHOPOB ABUraTens
gonyckatTcsa®
3 | TemnepaTtypa cmMasoyHoro Bbicokas x TemnepaTypa cmasku
Macna Ha Bbixoe u3 NOALLUMHMKOB B Cly4ae
TypOoHarHeTatens NPVHYAUTENBHON
CUCTEMbI CMa3Ku
4 | [laBneHne cMa3o4Horo Hwuskoe x Hwuskoe x TonbKo ansa cuctem ¢
Macrna Ha BxoJe B NPUHYAUTENBHON
TypboHarHeTaTenb cuctemon cmasku®

4 [lns OByx pasmepHOCTel MoaernbHoro psaa TypboHarHeTatenen.
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KOHTDONMDYEMbIE KaTeropusi TypboHarHeTarenen
Ne r.;pamgTyp.,. B C MpumeyaHust
CurHan | Mokasanusi | CurHan | MokasaHust

1 [Ona «xomnnekca TypGoHarHetaTtenen, paboTalolmx MocrneaoBaTerisHO, aBTOMATUYECKUA KOHTPOSb
YacToTbl BpalleHus TypboHarHeTatens, BXogswero B paboTy nocrnegHuM no oyepeaum, He TpebyeTcs, npu
ycrnoBun 4To BCe TypboHarHeTaTenun B paBHoW cTeneHn obopyaoBaHbl OAHOTUNHLIM PUNBTPOM BCaCbiBAEMOro
BO3Ayxa 6e3 perynnpoBOYHOro Knanawa.

2 Ons TypGoHarHeTaTenen kateropuv B, TemnepaTypa BbIXMOMHbIX Fa30B MOXET KOHTPOINMPOBAaTbCH Ha
BbIXoAe 13 TypboHarHeTaTens B TOM Cny4vae, €Crivm yCTaHOBIEHHbIN CUTHaN aBapuMnHOro ypoBHs obecnevnsBaeT
HafexHylo paboTy TypbuHbI M COOTHOLIEHWE Mexay TemnepaTypamu Ha BXOOe W BbIXOAe SBNseTcs
060CHOBaHHbIM.

3 [okasaHus W curHanbl TemnepaTypbl BbIX/OMHbIX Aa30B Ha Bxode B TypGoHarHeTaTenb MOryT He
TpeboBaTbCA B TOM Cllyyae eCcnM Ha Kaxabli UWIMHAP YCTAHOBMEH CWUrHanm asBapuMHOIO YPOBHS,
KOHTPONUpYOLWNIA HagexHyto paboTy TypboHarHeTaTens.

4 B cnyyae ecnu cuctema cMmasku TypboHarHeTaTens v QuU3enbHOro ABUraTtensi oTAeneHbl Apyr oT Apyra
ApoccernemM Unu pegykUMOHHbBIM KranaHoM, TO AaHHble CUCTEMbl JOMKHbI ObITb 060pYyA0BaHbl COGCTBEHHBLIMM
crneuvanuaMpoBaHHbIMU AaT4YMKaMMm.
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2.6 TOMJNIMBHASA AMNMMNAPATYPA

2.6.1 TonnuMBHbIE HACOCbl BbLICOKOMO AaBfEHUs WNU  UX NPUBOAbI  AOSKHbI
obecneynBaTb ObICTpOE MpekpalleHne nogavv Tonnuea B nwbon umnuHap. UckniodeHus
JonyckalTca Ons asuiratenien ¢ gunameTpoMm uunumHapoB He Gonee 180 Mm, mMMerowwmx
TONNUBHbIE HAcCOCbl 610YHOrO TMNa.

2.6.2 TonnueHble TpybONPOBOAbLI BLICOKOrO AaBEHUSA AOMMKHbI U3rOTOBMATLCA U3
CTanbHbIX 6eCLIOBHbIX TONCTOCTEHHbIX TPyO 6e3 CBapHbIX MMM NasHbIX MPOMEXYTOYHbIX
coeanHeHun (cm. n. 1.16 tabn. 1.2.4).

2.6.3 HapyxHble TonnueBHble TPyOONpoOBOAbI BbLICOKOrO AaBMEHUS Ha yvacTkax
OT TOM/MBHbIX HACOCOB BbICOKOrO AaBneHuMs A0 (POPCYHOK AOMKHblI ObiTb NOMELLEHbl B
CUCTEMY 3aKpblTbIX TPyOONPOBOAOB, CMOCOOHYK yAepXuBaTb TOMAMBO MpU yTeykax B
TpyOonpoBOoAax BbLICOKOrO AaBrieHusa. JTa cucTteMa [OSHKHa COCTOSITb U3 HapyXHOro
TpybonpoBoaa, B KOTOPbIA NOMELLEH TOMMMBHbIN TPyOONPOBOA, BbICOKOro AaBneHusi, obpasysi
HepasbeMHYH KOHCTPYKUMIO. Cnuctema HapyXHoro TpybonpoBoga AOMKHA MMEeTb cpeacTea
cbopa npotevek. [omkHbl OblITb MNPedyCMOTPEHbl YCTPOWCTBA MNOLAYN aBapPUNHO-
npeaynpeanTenbHOro curHana npy Tedn B TONSIMBHOM TPyGoNpoBoAe BbICOKOrO AaBMEHUS.

3awumTa TpebyeTca Takke U And OTCeYHbIX TPYOONPOBOAOB, €CM Nynbcauumsa LaBNeHns
B HMX npesblwaeT 1,6 Mla.

2.6.4 KOHCTpyKUMS  TONMMBHBIX HACOCOB BbLICOKOrO [AaBfeHMs U TOMSIMBHbIX
TpyOONpoBOAOB AOMKHA ObITb CTOMKOW K Nynbcauny AaBneHus TONNUBa, U OOMKHbI ObiTb
npeaycMOTpPeHbI crneLumarnbHble CpeacTBa Af1S ee CHUXKEHUS, BNOTb A0 YCTPaHEHUS.

2.6.5 [na rnaBHbIX ABWratene’l [OOomKHO ObiTb NpegyCcMOTPEHO  YCTPOWCTBO
OorpaHMyeHnsa TONNMBONOAAYM PEXMMOM PacCHYETHON MOLLHOCTH.
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2.7 CMA3KA

2.7.1 Jly6pukaTopbl, obecneumBarolime nogadvy Macna Ha CMasky LWIMHOPOB,
OOJKHbI ObITb CHaGXEeHbl YCTPOMCTBOM, AOMyCKaloWUM perynupoBaHue nogadvm macna Ha
Kaxgyo Touky. [Onsa HabniogeHus 3a nogadverd Mmacra LOSMKHO ObiTb npegycMOTPEHO
MacrnoykasaTefibHOe YCTPOMCTBO Af1s1 KOHTPONS 3a MOCTYMNSIEHMEM Macra KO BCEM TOYKaMm
CMasku, pacnosoxeHHoe B ygobHoMm ans HabnogeHus mecre.

2.7.2 B kaxgom wTyuepe, nogsodsllieM Macno B UMAUHAPbLI  ABYXTAKTHbIX
aBuratenen, a Takke y LWTYLepoB, PacnosfioXXeHHbIX B BEPXHEN YacTu LUMHAPOBOW BTYIIKN,
A0IKeH ObITb NpegyCMOTPEH HEBO3BPATHbIN KranaH.

2.7.3 TypboHarHeTaTenun u perynatopbl, MMeoLWwmne NogLNMHUKA KavyeHUS, OOIMKHbI
UMETb AaBTOHOMHbIE CUCTEMbI CMa3ku. [lpn MpUMEHEHUN [OpPYrNX KOHCTPYKUWA Ha
paccMoTpeHue Peructpa p[omkHO ObiTb MNpeacTaBNeHO TexHW4eckoe 00OCHOBaHue,
nogTeepXxpatoLiee He MeHbLUNN YPOBEHb HAAEXKHOCTMU.

2.7.4 J[lomxHbl ObITb NPUHATLI MEPbI, UCKIOYaloLWKWe nonagaHve BoAdbl U TOMnvBa B
LMPKYINALMOHHOE Macno U NonagaHue mMacra B OXnakaatoLLyo Boay.
2.7.5 CucTemMbl CMasKu NPUBOAHBLIX [OBUraTeneit BEHTUNbHbIX FeHepaTopPHbIX

arperatoB OO/PKHbl  OTBe4vaTb TpeboBaHmsm 23.6.1 uvactm XI «BOnektpuyeckoe
obopyaoBaHue».
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2.8 OXNAXOEHUE

2.8.1 Mpy NnpyMeHeHUn TeNeCKONMYECKNX YCTPONCTB AN OXNaXaeHUs MOpLUHEN nnu
ANA nogBoda Macrna K ABWKYLIMMCS 4acTsM [OMmkHa ObiTb npegycMOTpeHa 3awmrta
OT r’MAapaBANYeCcKmX yoapos.

2.8.2 CucrtemMbl oxnaxgeHusi NPMBOAHbLIX OBUratenein BEeHTUNbHbBIX FeHepaToOpPHbIX

arperatoB [OIDKHbl oTBeyatTb TpeboBaHuam 23.6.1 4vactm Xl  «BnekTpuyeckoe
obopygoBaHuey.
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2.9 MYCKOBbIE YCTPOUCTBA

29.1 Ha wmaructpanu, nogsofsiien BO3AyX OT rNaBHOrO MyCKOBOrO KnamaHa K
MyCKOBbIM KranaHam UWnNMHAPOB, AOSMKEH ObiTb YCTAHOBMEH MPeAOXpaHUTENbHbIN KnanaH
WUNN  HECKONbKO NpedoXpaHUTEeNbHbIX KNnamaHoB M YCTPOWCTBO, oOcBoboxgaiwllee aTy
MarucTpanb OT JaBMneHWUs nocre npoBeaeHns nycka.

MpenoxpaHUTenbHbIN KnanaH OOSPKEeH perynupoBaTbCs Ha [aBneHue He Gonee 1,2
JaBrneHna Bo3gyxa B MycKoBOM  Maructpanu. Pasrpyxaiowiee  yCTpOMCTBO U
npeaoxXpaHUTEerNbHbIN KrnanaH MOryT pasMeLaTbCs HEMOCPEACTBEHHO Ha raBHOM MYyCKOBOM
KnanaHe.

[onyckaeTtca W apyroe YCTPOWCTBO, MpedoxpaHsiowee MyCcKOBYHO Maructpanb
OT paspylleHuss npu B3pbiBe B Tpybonpoeoge (cM. 16.3.3 uactn VIII «Cuctembl wn
TpybonpoBOAbI»).

2.9.2 Ha kaxpgom natpybke nogsoga Bo3gyxa K MyCKOBbIM KfnamaHam B KpblLLKaxX
UUNMHOPOB pEBEPCUBHBLIX ABUratenen AOSMKHbl YCTaHaBNMBATLCA OrHenperpagutenu unm
pa3pblBHbIE MEMOPAHBbI.

[na HepeBepcuBHbLIX ABUraTenen obsisatenbHa yCTaHOBKA MO KpawHenW Mepe OAHOro
orHenperpaguTensa wnu paspbiBHOW MeMOpaHbl Ha MarucTpanu, noABOAsLWEen BO34yX
OT rNaBHOro MyCKOBOrO KrarnaHa K KONneKkTopy.

YcTaHOBKa OrHenperpagutenen wunu paspbiBHbIX MeMbpaH HeobsasaTenbHa Ans
asurartenen ¢ guameTpom umnuHapos 230 MM 1 MeHee.

2.9.3 lNyckoBble yCTpOMCTBa OBUratenien C 3neKkTpocTapTEPHbIM MYCKOM AOSMKHbI
oTBeyatb TpeboBanuaM 13.7 4dactn Xl «3Onekrpuyeckoe obopynoBaHuey». Kpome Toro,
ABUraTenn C 3NeKTpocTapTepHbIM MYyCKOM pekomeHayeTcs obopyaoBaTb HaBELLEHHbIMU
reHepatopamu 458 aBTOMaTU4ECKON 3apsiiku MyCKOBbIX BaTapen.

294 Cuctema nycka M XapakTepUCTMKM MPUBOAHbLIX OBUraTernen aBapUnHbIX
Oun3enb-reHepaTopoB OO0MMKHbI OoTBedaTtb TpeboBaHusam 16.1.8 yactn VIII «Cuctembl u
Tpybonposoabi» n 9.3.4.2, 9.5 n 19.1.2.4.2 yactn Xl «dnekrtpnyeckoe obopynosaHuey.

ABapuiHble Ou3ernb-reHepaTopbl AOMMKHbI JIErko 3anyckaTbCs M3 XONTO4HOMO COCTOSAHMSA
npu Temnepartype okpyxatowero sosgyxa 0 °C. B cnyyae, ecrnv Takom Nyck HEBO3MOXEH, NN
B MOMELLEHMM BO3MOXHbI Oonee Hu3kue TemnepaTypbl, AOMKHbl ObliTb NPenyCMOTPEHbI
ycTporictBa oborpea, obecneunBatoline HagexHbl MNyCK U NpUeM Harpysku aBapuUnHbIMU
Ansenb-reHepaTopamu.

Mpn HeobxoaMMOCTU [OMXKHbI ObliTb MPEeAyCMOTPEHbI HarpeBaTesSibHble YCTPOWCTBA,
obecneyrBatoLLme HAOEXHbIA MYCK U NPUEM Harpy3ku CorfacHo ykaszaHHbIM TpeboBaHUSM.

lMomelleHns aBapuHbIX AMN3enb-reHepaTopoB OOJMKHbI OTBeYaTb TpeboBaHusm 9.2.6
yacTtun Xl «3dnekTpoobopyaoBaHune».
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2.10 TA3OBbINYCK
2.10.1 Y ABYXTaKTHbIX ABUraTenemn ¢ uMnynbCHOM cMcTeMon rasotypbuHHoro HagayBea

[AOMKHO ObITb MPeagycMOTPEHO YCTPOWCTBO, NPENSITCTBYHOLLEE BO3MOXHOCTM MNonagaHus
06/10MKOB MOPLUHEBLIX KOSeL, U knanaHoB B TypboHarHeTaTernb.
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2.11 YNPABNEHUE, 3ALUWUTA U PEFYNIUPOBAHUE

2.11.1  TllyckoBble N peBepCUBHbIE YCTPOMCTBA OOMKHbBI UCKMOYaTh BO3MOXHOCTb!

.1 paboTbl gBuratenen B HanpasneHum, OTNNYaKLWEMCS OT 3a4aHHOrO;

.2 peBepcupoBaHns aBuraTenen npu BKIKOYEHHON nogadye Tonnuea;

.3 rycka gsuraTtens npu He3akoOHYEeHHOM peBepCpOoBaHuY;

4 nycka gsuratens npuv BKNIOYEHHOM BarnornoBOPOTHOM YCTPONCTBE C MEXaHUYECKNM
NpUBOAOM.

2.11.2 Kaxgbl rnaeHbIM gBUratenb OOMKEH UMETb Perynstop, OTPerynmpoBaHHbIN
Takmm o6pas3om, 4ToObl YacToTa BpalleHUs OBUratens He Morna MnpeBbICUTb PacyeTHYH
(HOMUHanbHy0) YacToTy BpalleHus 6onee 4yem Ha 15 %.

B mononHeHue K perynsitopy Kaxkabli rMaBHbIN gBuratenb MoLHOCTL0 220 kBT 1 Gonee,
KOTOpbI MOXeT 6bITb pa3obLieH ¢ BanonpoBodom unu pabotaet Ha BPLU, gomkeH umeTb
OTAEeNbHbIN NpefenbHbIf BbiKNoYaTeNb, OTPErynMpoBaHHbIA TakuMm o6pasom, 4Tobbl YacToTa
BpaleHnsa ABuraTens He Morfna NpeBbICUTb PacYeTHYI0 YacToTy BpaweHus 6onee yem Ha
20 %.

Mpn aTOM NpegenbHbIN BbiKNOYaTeNb AOMKEH cpabaTbiBaTb Nocne perynstopa.

2.11.3 Kaxgbli gsuratenb, NpUBOASLMA B OEWUCTBUE reHepaTop, OOMMKEH UMETb
perynsatop 4acToTbl BpaleHUs, XapakTepUCTUKN KOTOPOro OOIKHbI OTBeYaTb CreaytoLlnm
TpeboBaHusM:

.1 npwn cbpoce nnm Habpoce MakCMManbHOWM CTYNEHN Harpy3ku reHepatopa (CM. puc.
2.11.3.2 pns onpedeneHust npegenbHbiX AOOoMycKaemMblX BENWYMH BHe3anHoro Habpoca
Harpys3kun YeTblpeXTaKTHbIX ABUratenemn) n3MeHeHne 4YacToTbl B CETU He JOIDKHO NpeEBbIWaThb
10 % pacyetHonm (HOMuHanbHoM). Cm. Tawke 2.1.3.1 yactn Xl «3nekTpuyeckoe
obopynoBaHue;

2 npy MrHOBEHHOM Habpoce Harpysku OT HyresBown Ao 50 % pacuyeTHOW Harpysku
reHepaTopa, a Tawkke npu nocreaywuwem (nocne OOCTUXKEHUA YCTaHOBMBLUENCA 4acTOThbl
BpaLLeHnda) Habpoce octaBwmnxcs 50 % Harpysku reHepatopa KpaTKkoOBPEMEHHOE U3MEHEHME
4YacToThbl BpaLleHns asuratens He JosmkHO npesblwaTtb 10 % pacyeTHOM YacTOTbl BpaLLeHus.

Habpoc anekTpuyeckon Harpysku 6onee Yem OByMsi CTYNEHSAMU MOXET ObiTb AOMYLLEH,
€Cnn cygoBasi  anekTpuyeckasl YCTaHOBKA MO3BOMSET  MCMONb30BaHME  MPUMBOOHbIX
ABuratenen, KoTopble MOryT HarpyXatbCs TONbkO 6onee 4em OByMsi CTyneHsiMU (CM. puC.
2.11.3.2 pna onpegeneHvnss npedenbHbiX [ONycKaeMblX BeNUYMH BHe3anHoro Habpoca
Harpy3ku YeTblpeXTakTHbIX ABUraTenen) n npu ycnosun, YtTo 3TO yXKe AOMNyLWEeHO Ha cTaguun
NPOEKTUPOBaHNA CcyaHa. OTO AOMKHO ObITb NOATBEPXKAEHO B 0OA0OPEHHON AOKYMEHTaUMM U
NPOBEPEHO Mpu UCMbITAaHUAX Ha cyaHe. B aToM cnydae BennymMHa Harpysku, Kotopasa AoShKHa
aBTOMaTMYeCKn BKMOYaTbCA nocre o00eCcTouMBaHUSA, a Takke nocrneaoBaTenbHOCTb
BKIMIOYEHMST Harpy3kn SOSMKHbI COOTBETCTBOBATL CTYMEHSIM Harpy3ku gsuratens. 910 Takke
OTHOCUTCH K reHepaTopam, NnpegHa3HavYeHHbIM A8 napannenbHon paboThl, Korga Harpyska
OOIDKHa NepeBoauTbCA C OOHOrO reHepatopa Ha Apyron B cinyyae, ecrniv ofguH reHepaTop
JOIMKEH ObITb OTKMIOYEH;
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MNpepenbHbie gonyckaemble BEMUYNHBI MTHOBEHHOTO Habpoca CTyneH4YaTon Harpy3kun YeTblpeXTaKTHOro
ABuraTenst oT XonocToro xoAa Ao 3asiBNeHHON MOLLHOCTA B (DYHKLMK OT cpeaHero adeKTVBHOIO AaBrneHns:
Pme — CpeaHee ahdekTnBHOE AaBneHne npu 3asiBleHHON MmoLHocTu (B KlMa);
P — YBenuyeHvne Harpy3ku no OTHOLLEHUIO K 3asiBIIEHHON MOLLHOCTY (C y4eTOM hakTU4YeCKMX yCroBuin);
1 - 1-a cTyneHb; 2 — 2-A cTyneHb; 3 — 3-9 CTyneHb; 4 — 4-a CTyneHb; 5 — 5-A CTyneHb.

.3 npv napannensHon paboTe reHepaTopoB NEPEMEHHOIO TOKa B Anana3oHe oT 20 0o
100 % obwen Harpy3ku pacnpegeneHve ee Ha Kaxabld reHepaTop AOMKHO NPOUCXOOUTb
NPOMNOPLUNOHASTbHO UX MOLLHOCTU U HE AOMMKHO oTnnvaTtbes 6onee yem Ha 15 % oT pacyeTHoOM
Harpysku 6onbLuero U3 reHepaTtopoB Unn Ha 25 % OT pacyeTHOW Harpy3Kku paccMaTpmMBaemMoro
reHepaTopa B 3aBMCUMOCTU OT TOrO, YTO MEHbLLE;

4 npn nobbix Harpyskax oT Hyneson 0o 100 % pacyeTHOW Harpysku reHepartopa
YCTaHOBMBLLUASACH YacToTa BpalleHus ABuraTens He AOMKHa npeBbilaTh pacyeTHyo bonee
yem Ha 5 %;

.5 ycTaHoBMBLUAsACS YacToTa B ceTu npu cbpocax n Habpocax Harpysku reHepartopa,
ykasaHHbIx B 2.11.3.1 1 2.11.3.2, gormkHa gocturatecs He 6onee 4yem 3a 5 c;

.6 ycTaHOBMBLUASACH YacToTa BpaLleHUs He JOoImKHa konebaTbca bonee yem Ha +1 %
4YacTOTbl BpalLLlleHWs, COOTBETCTBYIOLLIEN KOHKPETHOW YCTaHOBUBLLENCA Harpyske reHepaTopa;

.7 Ansa rnasHbIX ABuratenen, NpMBogALWNX B AEeNCTBUE BanoreHepaTopbl, BENUYMHbI
cbpocoB 1 HabpocoB Harpysku, ykasaHHole B 2.11.3.1, 2.11.3.2, 2.11.3.4, 2.11.3.5, AO/MKHbI
COOTBETCTBOBaTb Harpyskam pasuratenen. Perynatop 4acToTbl BpalleHWs MNpUBOLAHOIO
ABuraTens AomKeH MMeTb XapakTepuUCTUKK, oTeevawwme TpebosaHmam 2.11.3;

.8 npu cbpoce 100 % Harpys3km reHepaTopa [[OMyCKaeTCAd W3MEHEHME 4YacTOThbl
BpaweHna, npesblwatowiee 10 % pacyeTHOW, OOHAKO 3TO HEe AOMKHO ObiTb NPUYMHOWN
cpabaTbiBaHUA 3aLmUThl NO NPEBbLILLEHNIO YacTOThl BpaLLeHUs, Kak 3To TpebyeTtcs B 2.11.6.

211.4 Perynatop 4acTtoTbl BpalleHWss NpUMBOOHOrO ABUratens aBapUNHOro
reHepaTopa AO/MKEH MMETb XapaKTepuUCTUKWM, oTeevarowme TpeboBaHusm 2.11.3 (kpome
2.11.3.2) npu cbpoce n Habpoce 100 % Harpysku reHepaTopa. [pu ctyneH4aTtom Habpoce
Harpy3ku nonHas (100 %) Harpy3ka gormkHa obecneumBatbes vepe3 45 ¢ nocne nortepwu
3Heprum Ha wuHax MPLL.

BpemMeHHON uWHTepBan 3agepXku W nocnefoBaTeribHOe HarpyXeHue Mo CTyneHAM
AOIMKHbI ObITb NPOAEMOHCTPUPOBAHbBI BO BPEMSI XOAOBbIX UCMNbITAHUIA CyaHa.

2.11.5 Perynatop 4actoTbl BpalleHus AOMKEH MMEeTb YCTPOMCTBO AN MECTHOro U
OUCTAHUMOHHOIO U3MEHEHMA 4acToThbl BpaweHus B npegenax ot—-20 go +10 %
OT HOMWHANbLHOrO 3Ha4YeHUs.
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YcTponctBa  OUCT@HUMOHHOIO  M3MEHEHUS  4acToTbl  BpalleHusi reHepaTopos,
npeaHasHavyeHHbIX Ana napannenbHonm paboTbl, AOMKHbI pacnonaraTbCa Tak, 4TOObI
oGecne4yrBanacb BO3MOXHOCTb yNpaBfeHNss MM O4HMM ONepaTopoM.

2.11.6 B ponomnHeHne K perynatopy 4acToTbl BpalLeHUs Kaxabli NpPUBOLHOW
asuratenb, ykasaHHbi B 2.11.3, mowHocTbio 220 kBT 1 6onee gomkeH MMeTb OTAENbHbIN
npeaenbHbIA BbIKNoYaTeNb, OTPErynMpoBaHHbIN TakuMm obpa3om, YToObl YacToTa BpalleHus
ABuratens He Morna npeBbICUTb pacyeTHyto 6onee Yyem Ha 15 %.

2.11.7 MNpenenbHbln BbIKNtoYaTeNb, YKkasaHHbin B 2.11.2 1 2.11.6, BKNoYas ero
NPMBOOHON MEXaHW3M WM WUCMOSTHUTENbHbIA OpraH aBapUMHOW OCTaHOBKW, OOIMKEH ObiTb
He3aBUCMMbIM OT PErynaTopa 4acToTbl BpaLLeHus.

2.11.8 OnekTtpunyeckne (9NEKTPOHHbIE) PEerynsaTtopbl  4YacTOTbl  BpalleHus B
AonofHeHne Kk TpeboBaHMAaM HaCTOALLEN rMaBbl AOSMKHbI TaKkke oTBeYaTb TpeboBaHuaM 2.1
yactn XV «ABToMatusaumsi». Ecnu anektpmnyeckne (3neKTPOHHbIE) perynsaTopbl 4acToThbl
BpaLlLleHna aBnsaTca YacTblo JJAY, oHM gomkHbl oTBevaTb TpeboBaHnam 3.1.8 u 3.1.10 yactu
VIl «MexaHn4yeckne ycTaHOBKM», a Takke 2.3 4yactu XV «ABTOMatmMsauusi», C LESbHo
BbINONIHEHWUST 3TOro TpeboBaHMA [Nsi MECTHOro nocta YynpaeneHus [OmkeH ObiTb
AOMNOMHUTENBHO NPEaYCMOTPEH OTAENbHbIN PErynaTop.

onekTpudeckne (SNEKTPOHHLIE) PEerynsaTtopbl AOMKHbI ObiTb O0O0OPEHHOro Tvna wu
ncnbiTaHbl B cootTBeTCcTBUMU ¢ 12.3.1 YyacTtu IV «TexHudyeckoe HabnogeHne 3a N3rotoBrneHnem
nsgenuny [MpaBun TexHU4eckoro HabnaeHUs 3a NOCTPOMKOM CyaoB WM U3rOTOBMEHUEM
MaTepuanos 1 u3genun ans cyaos.

2.11.9 Cwucrema 3awmTbl rMaBHbIX U BcnomoraTtenbHbix (cMm. 1.1.1.5) gsuratenen,
NOMUMO NpeaenbHOro BbIKMYaTens, AofmkHa obecneymBaTb NOMHOE NpekpalleHre nogaydu
TONNMBa Npu NageHun gaBneHns CMa3oyHOro Macna B CUCTEME HDKE LONYyCTUMOTrO.

2.11.10 Perynatopbl 4acToTbl BpalleHUsi MNPUBOOHbLIX ABUraTenen BeHTUSbHbIX
reHepaTopHbIX arperaTtoB [OOSMKHblI UMETb XapakTepUCTUKM, OTBevarlme TpeboBaHUAM
2.11.3 c yd4etom 23.8.1 yactun X|I «3Anektpudeckoe obopygoBaHme».
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2.12 KOHTPOJIbHO-USMEPUTEJIbHBIE NMPUBOPbLI U NMPUBOPbLI CUTHAJTU3ALIUA

2.12.1 [naBHble K BcCnoMoraTenbHble ABUraTenn AoMKHbl ObiTb 0BOpyAOBaHbI
npubopamu Anst U3AMepeHust:

.1 paBneHna macna nepeg ABuraTenieM W Ha pacnpegenurTenbHbin Ban (npu
ABTOHOMHbLIX CUCTEMAX CMasKm);

.2 [JaBneHua (Mnm NOTOKa) NPecHOn BOAbl B CUCTEME OXNaXKAeHUs ABuUraTens,

.3 AaBneHus nyCcKoBOro Bo3Ayxa nepep rinaBHbIM MyCKOBbIM KianaHoM UK NyCKOBbIM
YCTPOWNCTBOM;

4 [paBneHua TomnuBa Nepeq HacocamMu BbICOKOrO AaBneHusa (npyv  Hanmvyuu
TONMAMBOMOAKaYMBaloLLLEero Hacoca);

.5  Temnepartypbl BbIXJIOMHbIX rA30B Yy KaXOoro uwunuHapa (ans geuratenen c
anametpom umnuHapos 180 MM M MeHee — TeMmnepaTypbl B ra3oBbiNyCKHOM TpybonpoBoae);

.6 TemnepaTypbl Macna Ha Bxofe B ABuraTens;

.7 paBnenHus (M NOTOKAa) B CUCTEME oxIaxdeHus popcyHok (B cryvyae aBTOHOMHOM
CUCTEMBbI);

.8 TemnepaTtypbl TONnMBa nepeq TOMNMMBHLIMKM HACOCaMW BbLICOKOIO AaBreHunsa (ans
TonnmBa, TpebytoLero Nnogorpesa);

.9  paBneHus (MM NOTOKA) B aBTOHOMHOW CUCTEME OXNaXKAEHNS MOPLUHEN;

.10 paBneHust Macna Ha pamoBble MOALUMMHUKA NpM aBTOHOMHOM NOABOAE Macna u
YMOPHbIA MNOALIMMHUK (4NS1 YNOPHbIX NOALUMMHMKOB, BCTPOEHHbIX B ABUraTenb);

.11 paBneHus macna Ha rofioBHbIE NOALUUMHUKM (B Crydae aBTOHOMHOIO NoaBoaa);

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

.13 paBneHnsa wmacna Ha Bxoge B TypOoHarHeTatenb MpuM  MCMNONb30BaHUM
LUMPKYNSIUMOHHOIO Macra gsuratens;

.14 Temnepatypbl M NOTOKA Macna Ha BbIXO4E W3 KaXAOro MOALIMMHMKA
TypboHarHeTaTens (ansa rpaBUTaUMOHHBIX CUCTEM CMa3KK);

.15 Temnepartypbl 1 NOTOKa OXNa)garoLWen XnOKkoCcTU Ha BbIXOOE U3 KaXKOOro MOpLUHS
(ansa gBuraTenemn ¢ KOHTPONMPYEeMbIM OXNaXKAEHNEM NOPLUHEN);

.16 TemnepaTtypbl oxnaxgatoLlen cpeabl OPCYHOK Ha Bbixoae (B Criy4ae aBTOHOMHOM
CUCTEMBI);

.17 Temnepartypbl NPECHON BOAbl HA BbIXOAE M3 KAXKAOr0 LMNMHAPA Uin TemnepaTypbl
npecHon BoAbl Ha BbIXoAE M3 ABuratens (B criydae eQuHON NonocTy OXNaXAeHUsa Ha BeCb
asuratens);

.18 TemnepaTtypbl NpecHoON BOoAbl HA BXOAE B ABUraTENb;

.19 TemnepaTtypbl NpecHON BOAbI Ha Bbixode u3 TypboHarHeTaTens;

.20 paBneHuWsa B HAaOOyBOYHbLIX pecusepax;

.21 TemnepaTypbl HAAA4YBOYHOIO BO34yxa MOCMe BO34yX00OXnaauTeneu;

.22 TemnepaTypbl BbIXIOMNHbIX ra3oB nepeq TypboHarHeTaTenssMm 1 3a HAMK,

.23 [Osuvratenu c umnuHgpamu gnameTtpom 6onee 230 MM 4oSmKHbI 6bITb 060pYyAOBaHbI
yCTPOWCTBaMM NS NodayuM curHana o [AOCTWXKEHMM B UWNWHAPE YCTaHOBIEHHOro
NPEBbILLIEHNS MaKCUMarnbHOro AaBrieHNs CropaHns.

MpumeyaHune. B3aBUCUMOCTM OT KOHCTPYKTUBHBLIX 0cobeHHocTel [IBC nepedeHb KU moxeT
ObITb M3MEHEH C NpeacTaBNEHMEM Ha paccMOTpeHue Peructpa TexHWYeckoro o6OCHOBaHMS.
JononHutenbHble TpeboBaHWs NPUMEHMTENBHO K TypOoHarHeTaTensm ABuraternen npuBeAeHbl B
2.5.7.9.

2.12.2 Kaxablh npuBogHOM OBuratenb MOLWHOCTbIO 6onee 37 kBT gomkeH ObiTb
obopygoBaH cpedcTBamu NpeaynpeauTenibHON 3BYKOBOW M CBETOBOM CUrHanu3auumu,
noJaroLen curHansl NpU CHWXKEeHUU OaBrneHus macna B cucteMe LMPKYISLMOHHOW CMasku
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HWXe AOoMyCTUMOro npegerna u curHanusaumen, ob yteuke B TONMBHBLIX TPyBKax BbICOKOro
AasneHusa ausenen (cm. 2.6.3).

PekomeHgyeTcss Takke ycTaHaBnvBaTb MpubOpbl  aBapuNHO-NpeaynpeauTenbHON
CUrHanuaauuu no crnegyrowmm napameTpam:

.1 CcHwxeHue [JaBrneHus B CUCTEME OXNaXAeHWUs NPecHOM BoAbl UMW MOBbILLEHNE
Temnepartypbl BOAbl Ha BbIXOAE U3 ABUraTens;

.2 CHWXEHMe YPOBHS Macna B HaMopHOW LUUCTepHe TypboHarHeTatenewm;

.3 MoBbllEeHWEe TeMnepaTypbl YNOPHOro NogwnnHUKa, BCTPOEHHOro B ABUraTenb.

2.12.3 MecCTHble NOCTbl YyMNpaBfeHUA [NaBHbIMW OBUraTensMuM AOMKHbl  ObiTb
o6opynoBaHbl npubopamn B cootBeTcTBuM ¢ 2.12.1.1 — 2.12.1.3, 2.12.1.7, 2.12.1.9 (npwu
NCMofb30BaHUN MHOM cpedbl, YEM LIMPKYNSLMOHHOE Macro), 4.2.5.3, a Takke npubopom ans
N3MepeHNs YacToTbl BPaLLEHNsI KONeHYaToro Bana, a npu Hanumunm pasodLwmnTenbHbIX MydT
n NpnbopoM Anst UAMEPEHNsT YacToThbl BpaLleHUsa rpebHoro Bana.

MecTHble NocThl ynpaBneHus rnaBHbIMY peBEPCUBHLIMWU ABUraTeENAMU U ABUraTensamu
peBepc-peayKTopHbIMU NepegadyaMu AOSMKHbl 0BopyaoBaTbCs yKasaTensmu HanpasreHus
BpaLeHnsa rpebHoro Bana.

2.12.4  MecTHble noCTbl ynpaerneHus BcnomoratenbHbix apuratenen (cm. 1.1.1.5)
OOIKHbI ObITb 060pyAoBaHbl Npubopammn B cootBeTcTBuM ¢ 2.12.1.1 — 2.12.1.3, a Takke
NpnbopoM ANns U3MEPEHNs YacToTbl BpaLLEHMs KONeH4YaToro Bana.
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2.13 AEMN®EP KPYTUINbHbIX KONEBAHUA, AHTUBUBPATOP

2.13.1  KoHcTpykuma gemndepa OOMmKHa npegycmaTpuBaTb BO3MOXHOCTb yaaneHus
BO3yxa npu 3anofsiHeHUn gemndepa Macnom Unn CUNMKOHOBOM XNOKOCTbIO, @ KOHCTPYKLUNS
CUMMKOHOBOIO AeMndepa — Takke 1 BO3MOXHOCTb B3TUSA NPOBG XXMAKOCTH.

2.13.2 Cmaska MpyXWHHbIX OeMndepoB [OMMKHA MNPOM3BOAUTLCS, Kak MpaBuIio,
OT CUCTEMbI LMPKYNSALNOHHON CMa3Ku ABuUraTens.

2.13.3 KoHCTpykumna pemndpepa, YCTAHOBMEHHOrO Ha KOHLE KofieHyaToro Bana,
AOoMKHa obecneymBaTb BO3MOXHOCTb MPUCOEAMHEHUS K KoreH4YaTtoMy Bany npubopos aAns
N3MepEeHUA KPYTUIbHbIX kKonebaHun.

2.13.4  [MpumeHeHune gemndepa AOMKHO NPON3BOAUTLCA C y4eToM TpebosaHui 8.8.3
— 8.8.5 yactn VIl «MexaHn4eckue yCTaHOBKMY.
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TPUTTIO>KEHUWE |

OMPEOENEHME KO3®®ULMEHTOB KOHLIEHTPALIMU HAMPSXXEHUIA B TANTENAX KONEHYATbLIX BAINIOB (CM. YT MAKO M53)
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TPUTTIOXKEHUME 1

KO3®®ULIMEHTbI KOHLEHTPALIMW HAMPSXKEHUIA U PACMIPEAENEHUE HAMPSDKEHUIM HA KPAIO MACTIAAHLIX OTBEPCTUM
(CM. YT MAKO M53)
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TPUTTIOXKEHME I

PYKOBOACTBO NO PACYETY KO9®DULIMEHTOB KOHLEHTPALMU HANPAXXEHUN
B PAOUYCAX FTANTENEW LWLEK KONEHYATbLIX BANOB METO4OM KOHEYHbIX
ANEMEHTOB
(CM. YT MAKO M53)

CopepxaHue

1. O0Lwme nonoxxeHus

2. TpeboBaHUs K Mmogenu

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 HaNPsSHXKEHNN
3.  Cnyvau HarpyxeHusi

3.1 Kpy4eHne

3.2  YucTtbin n3rnbd (YeTblipexToyeYHbIn n3rmo)
3.3 WM3rmb co cpe3om (TpexToYveyHbI n3rnb)
3.3.1 Cnocob 1

3.3.2 Cnocob 2
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1. OBLWWIME NOJNTOXKEHUA

Llensto aHanusa asngeTtca onpegeneHne Koa@mUUNUEHTOB KOHLEHTPaUMWU HanpsKeHnun
(KKH) B rantensx koneHn4yaTbix BanoB MKO BmecTo aHanuTuyeckoro crnocoba. Bropon uns
YNOMSIHYTbIX METOA OCHOBbIBAETCA Ha 3MMAMPUYECKUX opMyrax, MOMyYeHHbIX U3
pe3ynbTaToB TEH30METPUM PasfNYHbIX (POPM KOMEeH U, COOTBETCTBEHHO, NPUMEHEHME 3TUX
dopMy”n orpaHnyYnBaeTca nccrnegoBaHHbIMU hopMamMu.

KKH, paccuMtaHHble B COOTBETCTBMM C [MOSIOXKEHUSAMM HACTOALLEro [OOKYMEHTa,
OnNpedensalTCs KakK OTHOLIEHMEe HanpsbkeHun, paccumTaHHbix MK, K HOMWHanbHbIM
HaNpPsPKeHNAM, pacCYMTaHHbIM aHaNUTUYECKMM CNOCOOOM (B rantensix paMoBbIX U LWATYHHbIX
week). MNpu ncnonb3oBaHMM B paMKax HacTosILLEro MeToAa B rnaee 2.4 HacTosiLen YacTn unm
anbTepHaTUBHbIX METOAOB, AN pacyeTa U3rnbatoLLmxX U rMaBHbIX HANPSHXKEHWUA NPU KPyYeHUN
paccuuTbiBalOTCA HanpskeHus no ¢poH Musecy.

[daHHaa npouenypa, a Takke PYKOBOACTBA NO OLEHKE, NPUMEHUMbI KaK K LenbHbIM
KoneH4yaTbIM Banam, Tak v K NoflyCoCTaBHbIM KONleHYaTbIM Banam (KpomMe rantenen paMmoBbIX
Leek).

AHanua [OoMmKeH npoBOAUTLCA B paMKaxX FfUHENHO-YNPYyrom KOHEYHO-3NeMEHTHOMN
MoZenu, a BO BCEX Cryyasdx HarpyxeHus crnegyeT MNpUMEHATb €OUHWYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

Pacyer KKH B MacnsHbiX OTBEPCTUSIX HEe SABNAeTCAa MNpeaMeToM pPacCMOTPEHMS
HacToswero MNMpunoxeHus.

PekomeHaoyeTcss nNpoBepsATb  ANIEMEHTHYH  TOYHOCTb  MCMOSIb3yeMOro  KOHEYHO-
3NeMEeHTHOro pellaTtens, Hanpumep, NocpeacTBOM MOAENUPOBaAHUA NPOCTOM reoMeTpumn C
nocrneayrowmM CpaBHEHUEM HamnpsbkeHWr, nosiydeHHbiX u3 MKO, ¢ pesynbtatamu
aHanNUTUYeCcKoro pacyeTa Ans YMCToro nsrnba n KpyyeHums.

Bmecto MKO MOXeT Takke MCnonb30BaTbCS METOA FPaHNYHbIX S1IEMEHTOB.

2. TPEBOBAHUA K MOOENN

OcCHOBHble pekoMeHAaumMn 1 AOoNYyLEHNUs NPU NOCTPOEHUN KOHEYHO-3NIEMEHTHOM MOAENU
npeacTaeneHbl B 2.1. 3akoHYeHHas Mo4enb JOSMKHA COOTBETCTBOBaTL TpeboBaHuam 2.3.

2.1 PekomMeHpauum ans aneMeHTHON CeTKU

UTobbl 0becrnevnTb KavyeCcTBO CEeTKM, KOHEYHO-3MEMEHTHYK Mofernb AN OLEHKU
KO3 MPULMEHTOB KOHLEHTpauMn HanpsbkeHWn cnegyetr CcTpouTb B COOTBETCTBMM  CO
crneayrLWwmMmn pekoMeHgaunamun:

Mopgenb gormkHa onucbliBaTb OAMH MOMHOLEHHbIA KPUBOLLMIM OT OCEBOW NIMHUM OOHOro
pamMoBOro NOALWMNHUKA 4O OCEBOW NMNHUM COCEAHEr0 PaMOBOro NOALUMIMHUKA.

B6n13un rantenen ncnonb3yTCa 3NEMEHTbI CrneayrLmnx TUNoB:

10-y3noBble YeTblpeXrpaHHble 3rIEMEHTHI;

8-y3noBble LWeCTUrpaHHble 3N1eMeEHTbI;

20-y3noBble WeCTUrpaHHbIe 3NIEMEHTDI.

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

MakcumanbHbIM pasmep anemeHTa a = r/4 No BCeW rantenu, a Takke B HanpasfieHUu
no OokpyxHocTu. [Mpu wucnonb3oBaHum 20-y3MNOBbIX LWECTUrPaHHbIX 3NEMEHTOB pasmep
anemMeHTa B HarnpaefeHuM MO OKPY>KHOCTU MOXeT OblTb yBenunyeH Ao 5a. B cnyvae
MHOropagnycHou rantenu B kadecTBe r GepeTcsa MeCTHbI paguyc rantenu. (B cnyyae
NCNoNb30BaHWs 8-y3MOBbIX LUECTUTPAHHBLIX ATIEMEHTOB OHW AOSMKHbI ObITh €Lle MEeHbLUEro
pasmepa Ansg CoOOTBETCTBUS KPUTEPUAM KayecTsa).

PekomeHayemble pa3mepbl 3fIeMeHTOB B HanpasneHuy rnybuHbl rantenu:

TONLWKWHA NepPBOro Crnosi paBHa pa3mMepy areMeHTa a;



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)
57

TOMLWMHA BTOPOro CNos paBHa pasMepy anemeHTa 2a;

TOMLWMHA BTOPOro Crnos paBHa pasmepy afnemMeHTa 3d.

He meHee 6 anemMeHTOB B HanpaBfeHUN TOMLWMHbI LLEKN.

OctanbHas 4acTb KpuBowMna [ofmkHa obecneunmBaTb YMCIEHHYH YCTOMYMBOCTb
pewarens.

MpoTnBOBECHI AOMKHBI MOAENMPOBATLCA TOMNBKO B Cryvyae UX 3HAYMTENbHOrO BAUSIHUSA
Ha 06LLYH0 XXeCTKOCTb KpuBOLLMNA.

MogennpoBaHne MacnsiHbIX OTBEPCTUIN He ABNSAETCA oba3aTernbHbIM, eCMN UX BAUSIHUE
Ha 0OLLYI0 KECTKOCTb HE3HAUNTENBHO, a PacCTOsiHWE A0 rantenu coctaensieT 6onee 2r (cMm.
puc. 2.1).

CeepneHus 1 oTBepCTUsl, NpefHa3HayYeHHble AN 00feryeHns KOHCTPyKUMK, criegyet
MOZENMpoBaTh.

MpumeHeHne noamoaenen gonyckaetcsa npu cobniogeHnn TpedoBaHMii NporpaMmMHOro
obecnevenus (IMO).

Ilamynnaa weiika

Puc. 2.1.
PaccTosiHne mexay macnsHbIM OTBEPCTUEM U ranTenbio

2.2 MaTtepuan

B rnaBe 2.4 HacTosiLEN YacTn He paccMaTpmMBalOTCsl CBOMCTBA MaTtepuanoB, TakmMe Kak
moaynb KOHra (E) v koadbduumeHT [NyaccoHa (v). Ona anHanusza MK3 atn napameTpbl
MaTepuana HeobxoanMbl, MOCKONbKY CHavyana paccyMtbiBaloTCs ynpyrue gedopmauun, a ns
Hux yepe3 moaynb KOHra n koadpdrumneHT MNyaccoHa paccuUnTbiBalOTCS HanpsbkeHns. Cnegyet
Ncnomnb3oBaTb JOCTOBEPHbIE 3HAYEHNS CBOMCTB MaTepmanos Sinbo B3AThIE U3 AOKYMEHTALMMU,
nmnbo namMepeHHble Ha obpa3suax maTepuarnos.

[lnsa cTanu pekomeHayoTcsa cnegytolwme 3HadeHus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa a5IeMEHTHOM CETKU

Ecnn wucnonb3yemass anemeHTHass ceTka He COOTBETCTBYEeT HM OOHOMY U3
HWXXeyKasaHHbIX Kputepues ansa onpegenenna KKH B nccnegyemon obnactn, gomkeH 6biTb
NpoBeeH NOBTOPHLIN pacyeT C MCNONb30BaHMEM Bonee MEnKon CeTKN.

231 KpuTepuit rnaBHbIX HaNnpPsXXKeHUN.

KayecTBO ceTkn OOMKHO ObiTb MOATBEPXKAEHO NMOCPEOCTBOM MPOBEPKM COCTaBMNAOLLEN
HanpshKeHUs, HOpManbHOM K MOBEPXHOCTU paguyca rantenu. B wgeanbHoOM cnyyae Takoe
HanpshkeHne OO0SMKHO ObiTb paBHO Hyrto. [pu rmaBHbIX HaMPSPKEHUAX O1, O2 U O3 OOIDKHO
BbINONMHATLCS creayowee Tpebosanne: min(|oil, |02, |o3]) < 0,03 max(|oil, |02, |o3])

2.3.2 Kputepun ocpeaHeHHOCTU/HEOCPEAHEHHOCTU HanpsiXKeHUN.

[laHHbIN KPUTEPUIA OCHOBLIBAETCS HA OTCNEXMBAHUN HEOOHOPOLHOCTEN B HANPSHKEHUSX,
onpegensiemMblX Ha anemMeHTax rantenu npu pacyete KKH:
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HeoCpedHEHHbIE Y3rOBble HaMpsiKeHUs, pacCYUTbIBAEMbIE Ha KaXOOM 3fieMeHTe,
COEUHEHHOM C TeM UMW UHbIM Y31OM, AOMMKHbLI OTNMyaTbCca MeHee YyeM Ha 5 % o1 100 %
OCpefHEHHOro y3roBOro HanpshKeHst Ha 3TOM yarne B uccriegyemon obnactu.

3. CNIYYAU HATPYXEHUA

Mpwn onpegenenun KKH B3ameH aHanuTtuieckoro cnocoba, onucbiBaeMoro B rnaee 2.4
HacTosAWEeNn 4YacTh, pacyeTbl AOSMKHbl ObiTb BbINOMHEHblI ANs  Criegylwux Ccryyvyaes
Harpy>XeHus;

3.1 KpyueHue

Mo aHanormm C  uCMbITaHUAMM, NPOBOAUMBIMM  Hay4yHO-NPOU3BOACTBEHHbLIM
O6bveguHeHnem no [OBC (FVV), KOHCTpyKUuMsa nogBepraeTcs BO3OENCTBUIO  YUCTbIM
KpyyeHnem. [edbopmaums TopLUeEBbIX MOBEPXHOCTEN MOAENN NOAaBAAETCS.

KpyTawmm MOMEHT npunaraeTca K LeHTpanbHOMY Y3y Ha OCW KoreH4yaToro sana. 91oT
y3en paboTaeT Kak rnaBHbIA y3en C LWEeCTb CTeneHsaMM cBobOAbl U XXECTKO COeAMHEH C
oCTanbHbIMK y3r1laMn TOPLIEBOM MOBEPXHOCTW.

Takue rpaHuMYHbIE YCIOBUS U YCITOBUS HArpy>XeHns NpUMeEHNMbI Kak aAnst psigHbIX, Tak n
V-00pasHbix ABuratenen.

y MHoroTouye4Hoe

orpaHuyeHue: Bee yans!
; nonepeYyHoro cevyeHus
X XECTKO COefIMHEHbI C
UeHTpanbHbIM (rNaBHbIM)

Y3rioMm.

Ymwne

Harpyaka:
KpyTAwwmit MoMeHT
o || T npunaraercs K
]
sinian

UeHTpanbHoOMy
csobofbl BO BCEX

yany.
.
| " '
y3nax nofHoCTbIo 4_——i———ﬂ |
'
1

-

Ocesasi nUHUA
waryHa

MpaHu4HbIe
ycnosus:
Bce crenenu

orpaHuyeHbl

Uxyz=0 ' | Ls

Puc. 3.1.
['paHn4YHbIE YCITOBUSA U YCIOBUS HArpyXXeHUsl Ansi Cry4yas Harpy>XeHus KpyyeHnem

Ona Bcex Y3N10B B rantendax pamMmoBbiX U LWATYHHbIX LWeeK onpeaendrTca rnaBHble
HanpsXXeHua, a SKBMBaneHTHOE HanpaXXeHne Kpy4eHua paccymnTblBaeTcda no cbopmyne:

Toke. = MaX (|01-02|/2, |02~ 03|/2,|01- 03]/2)

MakcumanbHoe 3HayeHue, 6epylieeca ana nocnegyrowero pacyeta KKH, coctaensert:
AT = Togp,a/TN

Br = T:—)KB.,BJ/TN

roe Ty — HOMUHAmNbHOE HanpspkeHue KpyyYeHus B LUATYHHOW W pamoBOWM Leike cormnacHo 2.4.5.1
HacTosLen YacTn Npu KpyTALLEM MOMeHTe T:
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oy =T/W,

3.2 Yucrtbin n3rnb (4eTbipexToyeUyHbin N3rno)

Mo aHanormm ¢ ucCnblITaHWsaMK, NpoBoAMMbIMKM FVV, KOHCTPYKUMSA noaBepraeTcs
BO3OENCTBMIO 4nUCTbIM  u3rmbom. [edopmaumsa TOpLEBbLIX MNOBEPXHOCTEW MOAENU
nogaenseTcs.

N3rmbatowimii MOMEHT npunaraeTcsa K LeHTpanbHOMY Yy3ry Ha OCU KONeH4aToro Bana.
OT0T y3en paboTaeT Kak rfnaBHbIN Y3€en C LWECTb CTENEHsIMMN cBOOOAbI 1 KECTKO COEAMHEH C
ocTarbHbIMY y3naMn TOpLEeBOW NOBEPXHOCTMW.

Takue rpaHnyHbIe YCIOBUSI N YCNOBUS HarpyXeHns NpUMEeHnMbI Kak ans psagHbixX, Tak v
V-00pasHbix ABuratenen.

y MHoroTo4eyHoe
; orpaHudeHue: Bee yanol
NoNepeyHoro ceyeHus
I KECTKO CoefiuHeHb! C
X LUEHTpanbHbIM (FMaBHbIM)
' y3nom.
z
- b - - -
L]
A | ’
7
7 i
’///” ] 1 Harpyaka:
Z & - Mnockuit narné
? — ek o § -t - MOMeHTOM M,
7_/ £g npunaraembim K
/’,/ [ = B l UeHTpanbHoOMy
; ! 83 , yany.
7 8 1
L]
Hynl, -; I
- ]
'
L | l | I
FpaHuyHble - l
ycrnoBus: | ' '
Bce cTeneHu l L2
csoboabl BO BCeX ¢ ' B l |
yanax nonHocTbio f l L3 R
orpaHuyeHbl »
Uxyz=0 ‘ I | =Y

Puc. 3.2.
[paHnYHbIE YCNOBKS 1 YCNOBUS HArpyxeHus ANns criydas HarpyxeHust YucTblM narnbom

[nsa Bcex y3noB B rantensix paMmoBbIX U LWATYHHbIX LLEEK ONPeaensanTCs 9KBMBAEHTHbIE
HanpsbkeHnsa no ¢oH Musecy a,,, . Hanbonblee 3HavyeHne ncnonb3yetcsa ana pacyeta KKH
no cnegyowum opmyram:

aB = O-:-)KB.,O(/O-N
BB = G:-)KB.B'/O-N

HomunHanbHoe HanpsikeHne gy paccunTbiBaeTcs cornacHo 2.4.4.2 HacTosLWwen YacTn npu
nsrnbarowem MomeHTe M no criegyrowien popmyne:

Oy = M/Wequ

3.3 MN3rn6 co cpe3om (TpexToyeyHbln U3ruo)

[aHHbIn cnyyan HarpyxeHus paccumutbiBaeTcd Ans onpegeneHusa KKH gna yucton
rnonepeyHon (paguarnsHon) cunbl B, AEMCTBYIOLLEN Ha ranTerlb PaMOBON LLIEKM.

Mo ananormm ¢ wucCMbITaHUAMU, NpoBoAMMbIMKM FVV, KOHCTPYKUMSA noaBepraeTcs
BO3OENCTBUIO TpexToyeuHbiM wusrmbom. [edopmaums ob6oMX TOpUEBbLIX MNOBEPXHOCTEWN
Mozenv nogasnsieTcs. Bce yanbl XecTKo coeAnHEeHbl C LeHTparbHbIM Yy3NoM; rpaHuyHble
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YCOBMS NPUMEHSIIOTCS K LLEHTPanbHbIM y3nam. OTW y3rbl BbICTYNaOT B POSM MMaBHbIX Y3/10B
1 nmMetoT 6 cTeneHen csoboabl.

Cuna npuknagbiBaeTca K LLeHTpanbHOMY Y3y, pacrnonoXeHHOMY Ha LIaTyHHOW LenKe Ha
OCEBOM NUHUK WATyHa. OTOT y3en CcoeguMHEH CO BCEMM OCTallbHbIMU y3ramMu NonepevHoro
CeYeHUns WwaTyHHOW Wwenkn. edopmauunm nonepevyHoro cevyeHunst He NogaBnsalTCS.

Takue rpaHuUYHbIE YCIOBUSA U YCITOBUSA HArpy>XeHnsa npuMeHnMbI Kak ans psaHbiX, Tak v
V-ob6pasHbix gBuratenen. Ona gesuratenen ¢ V-ob6pasHbiM pacnosioKEeHUEM LMNUHOPOB
MOXeT MOOEeNnMpoBaTbCS TONbKO O4HA cuna, nepedaBaemas WaTtyHoMm. Vicnonb3oBaHne aByx
CWN OT LWaTYHOB He NMpuBeaeT K 3Ha4YUTENbHOMY U3MeHeH o 3HadeHnn KKH.

IpaHnyHbIe YCnoBUs:
CmelueHve no ocu z
OrpaHuuyeHo ANs rasHoro

Harpyska: Cuna Fse
npunaraeTcs K
LeHTpanbHOMY yany Ha

y 0CeBOW NUHWM LaTyHa y3na, u; =0;
uy, u,n @ # 0 (ocesble,
BEPTUKaNbHLIE CMELLEHUA U
X ™ rJ] BpalieHusa He orpaHuyeHsb!)
4
L
Al
= ==fr T - MHoroTo4eyHoe
: : 1 ] orpaHuyeHue:
1 " o Bce yanbl
[ s X nonepeyHoro
| . ceveHus
! ! coeauHeHbl C
YeHTpanbHbIM
-] b —— E -t -t (rnasHbIM) yanoMm.
o
T [T 1N
= £
FpaHu4HbIe ' s g
ycnosus: 3 J IpaHuyHble
CMelyeHuA rasHoro  § [¢] ycnosms:
ﬁ?:;?ﬁ;’.’ﬁ,.m” n , l ” \ I CMeLUeHnsa no ocam
Uiyr=0: . ¥ W Z ANg rnasHoro
@ # 0 (BpaweHns He L1 | I l tyl:ina Og.?auhwue:ig_
orpaHuyeHsl) > vz2=U U, 0F
| l ) ' (oceBble cMmeLLeHUs
_
J L2 Y BpalLeHNna He
I« l .l I OrpaHuyeHbl)
- L
| I 4
Pwuc. 3.3.

[paHn4yHbIE YCnoBuA N YCINOBUA HaArpyxeHua Ana cnyyaa Tpexrto4edyHoro n3rnda npu paaHom asuratene

Puc. 3.4.
MpunoxeHne Harpysku B cnyyae psigHoro V-o6GpasHoro asuraTtensi

PaccuuTbiBaeTCca MakcumaribHoe 9KBUBaANeHTHOe HanpsbkeHne no ¢oH Musecy o;p B
rantenu pamoson wenkn. KKH gns rantenn pamoBon Wenkn moxeT ObiTb onpeaeneH ABymMs
OMUCaHHbIMKU HUXe crnocobamu.
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3.3.1 Cnoco6 1

[aHHbI cnocob aHanorndeH metoauke, ucnonbaytollencs B FVV. PesynbTtaTthl pacyeTa
TPEXTOYEYHOrO U YEeTbIPEXTOYEYHOro 13rnba codeTaloTcs crieqyoLmMm obpasom:

03p = 0n3pBe + 0g3pBo

roe: o3p — cornacHo pacyety MK3;
Oyzp — HOMMHanbHOe W3rMOHOE HampsKeHUe B LEHTpe LUeKW, BO3HUKalLee BCreacTBue
BO3aencTBuA cunbl F;p [H], npuknagbiBaemor No 0CEBOW NMUHWM LAHHOTO LiaTyHa (CM.
puc. 3.4);
Bosp — cormacHo n. 3.2;

Og3p = Qsp /(BW),

rae  Qzp — pagumanbHas (cpesalollas) cuna Ha Leke, BO3HMKaloLen B pesynbtaTte OeiCTBUS
cunbl F3p [H], npuknagbiBaeMoi no 0ceBor NMMHUM AAHHOTO LWaTyHa (CM. Takke puc.
2.4.4.1-1 n 2.4.4.1-2 HacTOSILLEW YacTw).

3.3.2 Cnoco6 2

HaHHbin cnoco® He aHanoruveH meToauke, ucnonbaykowenca B FVV. B crtatuyecku
onpeaeneHHon CUCTeMe C OAHMM KPUBOLLMMOM Ha ABYX NOALWIMMHUKAX U3rnbatowmnin MOMEHT
n paguanbHas (cpesawrowas) curna nponopumoHaneHbl. Moatomy KKH rantenn pamoBon
Wenkn MOoXeT ObiTb HangeH HenoCpeACTBEHHbIM KOHEYHO-3MIEMEHTHbIM — pacyeToMm
TPexTo4eyHoro marnba.

KKH paccuntbiBaeTca no cneayrowen oopmyne:

BBQ = 03p/0N3p

O60o3HauyeHna cm. B 3.3.1.

Mpn ncnonb3oBaHUKM 3TOrO MeToda onpederieHMe pagvanbHOW CUMbl U HaMpsPKEHUS
cornacHo rnaee 2.4 HacTosdLllen 4YacTu CTaHOBUTCA U3ObITOYHBIM. Torga paccynTbiBaeTcs
nepemeHHoe n3rnbHoe HanpsikeHne B ranTtenu paMmoBOM LWenKn cornacHo 2.4.4.3 rnaebl 2.4
HacTosLen YacTu no crneayroLwen gopmyne:

0gc = t|BroOrFN|
[aHHbIn MeToq He NpUMEHSAETCA K ranTenu WwaTtyHHon werkun, n takon KKH He pgomxkeH

NCnonb3oBaTbCA B pamMKax METOAO0B pacyeTa, OTNIMYHBLIX O TeX, B KOTOPLIX NpeanonaraeTcs
Hanuyme ctaTU4yeckn onpeaeneHHon cucTeMsbl (Kak B rnase 2.4 HacTosALWEeNn 4acTu).
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TMPUTIOXKEHWE IV

PYKOBOACTBO MO OLEHKE PE3YNIbTATOB UCIMbITAHUA HA YCTANNOCTHYIO

NMPOYHOCTb (CM. YT MAKO M53)

CopepxaHue

1. BeepneHune

1.1 WcnbiTaHma manbix obpasuos

1.2 WcnblTaHMe NonHOpasMepHOro KpmeoLumna

2. OueHka pe3ynbTaToB MUCMbITaHUN

2.1 [puHUmMnbI

2.2 CrtyneHyaTbll MeTO

2.3  MoguduumpoBaHHbIN CTyneHYaTbIi MeToq

2.4 Pacuet BbIGOPOYHOro CpeaHero 1 CTaH4apTHOro OTKIIOHEHUS
2.5 [oseputenbHbI MHTEpPBan AN CpeaHero npegena ycranocTtu
2.6 [oBepuTernbHbIN MHTEPBAN 4S9 CTaHAAPTHOrO OTKIIOHEHMS

3. WcnbiTaHns manbix o6pasuos

3.1 OnpeaeneHne n3rmbHOM ycTanocTHOM NPOYHOCTU

3.2 OnpepeneHune KpyTUITbHOW YCTanoCcTHOW NPOYHOCTH

3.3 [poumne mecTta otOopa 06pasLoB

3.4 ConocraeneHue pesynbTaToB UCMbITAHWUI

4. MonHopa3smepHble UcnbITaHUA

4.1 Twgpasnuyeckas nynbcaums

4.2 Pe30HaHCHbIV CTEHA

4.3 Wcnonb3oBaHue pes3ynbTaToB U NPUEMIEMOCTb KOSIEHYaToro Bana
5. [MpyMeHeHne UMEIOLLMXCA pe3ynbTaToB K aHanormyHbIM KorieH4aTbiM Banam
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1. BBEAEHUE

McnbiTaHns Ha yCTanoCTHY0 NPOYHOCTb MOXHO pas3fenuTb Ha ABE OCHOBHbIX rpynmnbl:
MCNbITaHUA MarnbiX 00pa3uoB U UCMbITAHMSA MNOMHOPA3MEPHbLIX KPUBOLWWMMNOB. WcnbiTaHus
MOryT MPOBOAUTLCA CTyMeH4YaTbiM CnocobomM unv MOaUULMPOBAHHBIM CTyNeH4YaTbIM
crnocobom. Takke MOryT UCNosib30BaTbCH MHblE CTaTUCTMYECKME METOAbI OLIEHKM.

1.1 UcnbiTaHnAa manbix o6pa3uoB

[na koneH4aTbIX BanoB c rantenamu 6e3 NoOBEpPXHOCTHOrO YNPOYHEHWUsI yCTanocTHas
NPOYHOCTb MOXET ObITb onpedernieHa NOCPeAcTBOM UCMbITaHMA MarbiX 06pasuoB, B3ATbIX
OT NOSIHOPa3MEPHOro KpPMBOLUMMA, OAHAKO 3TOT CMOCO6 He AOSMKEH NPUMEHATLCA B Cry4ae,
ecnu cocegHve c rantenamm obnactm MMEKT MOBEPXHOCTHOE YNpOYHEeHue, cosjatollee
OCTaTOYHblE HanNpPsXXeHWsi B rantensx.

Oco6EeHHOCTLIO TaKMX MCMbITAHUIA SIBNSIETCA BO3MOXHOCTb WM3rOTOBMEHMS LOCTAaTOYHO
Gonbloro komuMyectBa o06OpasuUoB AOns  MNPOBEOEHUS  UCMbITaHMKW C  PasfnnyYHbIMK
KoappmumeHTamMmmn acuMMETPUN LMKNA HaNpsXXeHMn R 1 B pasnnyHbIX pexXuMax Harpy>xeHus
(oceBoe, n3rMbHoe, KPYTUIBHOE), C HaapPe3oM unm 6e3 Hero Ans OUEHKM XapakKTepPUCTUKM
NCNONb3yeMbIX MaTeprarnoB B YCNOBUSIX MHOIOOCHOMO HarpyXeHusi.

1.2 UcnbiTaHMe nosiHopa3MepHOro KpuBowuna

B cnyyae koneHyaTbix BafnoB C MOBEPXHOCTHbIM YNPOYHEHNEM YCTaNoCTHast NPOYHOCTb
MOXeT OblTb onpeaeneHa TOfbKO NOCPEACTBOM MCMbITaHWUS NOMHOPA3MEPHbIX KPUBOLLMMOB.
B cnyyae 3- n 4-toyeyHoro u3rmba Harpyska MOXET npunaratbCa nNpu MNOMOLUN
rmapaBnMyecknx MNpuMBOAOB NMOO MNpu nomowM BO3GyauTeNnsd Ha pPe30HaAHCHOM CTeHae,
MO3BOSIAIOLLMM NPOU3BOANTL UCMbITAHUS C KOAPPULNEHTOM aCUMMETPUN LIMKNA HAaNPsKeHNN
R = —1.

2. OLEHKA PE3YJIbTATOB UCMNbITAHUA

2.1 MpuyHUMNbI

Mepen npoBedeHMEM WUCMNbITAHMM Ha YCTaANOCTHYK MPOYHOCTb KOfeHyaTblid Ban
HeobxoauMMO NpoOBEpUTb B COOTBETCTBUM C MpOLeAypaMm KOHTPONSA KadecTBa, BKMYas
COOTBETCTBME XMMMYECKOrO COCTaBa Martepuarna, ero MexaHuW4ecKux CBOWCTB, TBEPAOCTU
NMOBEPXHOCTU, FMYyOUHBI U NPOTSXKEHHOCTM YNPOYHEHUS, KayecTBa 06paboTkM NOBEPXHOCTEN
LUEeK.

O6pa3subl Onst MCNbITaHUW OOMMKHbI ObITb MOArOTOBIIEHbI TakMM 00pa3om, 4TOObI
OoTpaXaTb «HWXKHIO YacTb» AuanasoHa MPUEMIIEMbIX 3HAYEHUA — B YACTHOCTW, ANS
KoneH4yaTbiX BanoB C WMHAYKUMOHHOW 3akasrikon 3TO O3HayYaeT MUHMMAarbHO AOMyCcKaemyto
rnyobuHy ynpoYHEeHUs, MUHUMarbHas NPOTSPKEHHOCTb 30HbI YNPOYHEHMS Ha ranTen u T. n. B
NPOTMBHOM Cly4ae cpefHue pesyrnbTaTbl UCNbITaHUN Heobxoamnmo ByaeT CKOPPEKTMPOBATL C
y4eTOM JOBEPUTENBHOrO MHTEPBAna: AN CpeaHero n Ans CTaH4apTHOIO OTKITOHEHUSI MOXET
ObITb B3AT MHTEpPBan ¢ AoBepuTenbHOM BepoAaTHOCTLI0 90 %.

Mpy mMcnonb3oBaHUM B paMKax rMaBbl 2.4 HACTOALLEN YacTu pesyrbTaToB MUCMbITaHUN
cneayeT NpoBepuTb U y6eanTbCsi, UTO OHM COOTBETCTBYIOT CPEAHEN YCTANOCTHON MPOYHOCTMH,
C yyeTom unu 6e3 yyeTa ykaszaHHOro BbilLe MHTEpBana C AOBEPUTENbHOW BEPOATHOCTbLIO
90 %. CraHpapTHOe OTKMNOHEHME [OMMKHO OnpeaenaTbCsa C y4eToM WHTepBana Aans
poseputensHon BepoaTHocTn 90 %. Mpn aToM pesynbTaT, KOTOpbIV ByAeT B3AT B KayecTBe
yCTanocTHOM NPoYHOCTH, ByaeT paBeH CpeaHeMy 3HAYEeHWUI0 YCTanoCTHOM NPOYHOCTM MUHYC
O[HO CTaHOapTHOE OTKIOHEHME.

Ecnu oueHka npoBoautCca Ons onpedeneHns OTHOLWEHUA MeXay MexaHU4YecKUMmn
CBOMCTBaMW MaTepuana npu cTaTM4eckoM Harpy>eHun n yCTanoCTHOW MPOYHOCTbIO, Takoe
COOTHOLLEHNEe [OIPKHO OCHOBbLIBATbCH Ha (PAKTUYECKUX (T.€. U3MEpPEHHbIX) MexaHUYeCKMX
CBOWNCTBAX, a HE Ha YCTAHOBIEHHbIX MUHUMAITbHbIX 3HA4YEHUAX 3TUX CBONCTB.
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MeToauka pacyeTta, NnpeacTaBrieHHas B 2.4, NPUMEHSIETCS Kak Ans CTyneH4yaToro, Tak u
ANa MoanmuMpoBaHHOro CTyNeH4YaToro MeToaa.

2.2 CTyneH4aTtbIin meTop

Mpn NpyMeHeHMM CTyrneH4yaToro mMetToda B NepBoM obpasue co3gaeTcs HanpsixeHue,
COOTBETCTBYIOLLIEE CpedHEN OXuaaemon YyCTanoCTHOM npodyHocTu. Ecnm  obpaseun
BbiaepxueaeT 107 UMKIOB, ero OTKMagblBaloT, a Ans creagywowero obpasua cosgatroT
HanpsPkeHne Ha ogHy CTyNeHb Bbilwe npeablayLero, T.e. nocne Kaxaoro obpasua, ycnewHo
npowlewero ucnoiTaHne, Bcerga ngeT cnegylownin, B KOTOPOM CO30aeTCa HanpshKeHue Ha
OOHY CTyneHb Bbiwe. [py 3aTOM Mexay CTyneHsaMU npupalleHne HanpsKeHUst HanpsbkeHue
noabuparT Takmum obpa3om, UTOObI OTKIIOHEHME COOTBETCTBOBASIO OXWOAEMOMY YPOBHIO
CTaHOapTHOrO OTKIMOHEHUS.

Ecnun o6pasen paspyaeTcs Ao npoxoxaeHus 107 unknos, To puKCHMpyoT oTpaboTaHHoe
KONMYeCTBO LIMKIOB, a B crieaytolem obpasLe co3fqatoT HanpsbkeHne Ha Of4HY CTyMNeHb HuxkKe
npeablgywiero. Mpy 3aToM, CyMMa HeyCnewwHO U yCnewHo 3aBepLUeHHbIX UCMbITaHWA paBHa
Konu4yecTtsy o6pasLoB.

MepBOHaYanbHbIN CTyNEeHYaTbI METOA NPUMEHUM TOMNbKO B Criyvae Hanuimsi 60nbLoro
KonnyectBa o6pasLoB, MOCKOMbKY ANs AOCTUXKEHMS LOCTaTOMHOM TOYHOCTM pesynbTaTta
NCMbITAaHUN HEOBXOANMO MCMNONb30BaHME OKoNo 25 o6pasos.

2.3 MoaudunumpoBaHHbIN CTyNeHYaTbIn MeTox,

Mpn npumMeHeHMn MoAMPUUMPOBAHHOIO CTyneH4YaToro Metoga B nepBoM obGpasue
CO3[aeTca HanpsbkeHue, KOTOpoe, BEepOosiTHEe BCEro, OKaXeTCA 3aMeTHO HWXe cpegHewn
ycTanocTHol npovHocTu. Korga aToT o6pasel ycneluHo nponaeTt 107 uMKNoB HarpyxeHus, B
HEM e CO3JaeTCsl HanpshKeHWe Ha OAHy CTyneHb Bblwe npeabigyuiero. [Npn aTtom mexay
CTYNEeHAMU npupaLleHne HanpskeHus LOMKHO noabupaTtbca TakuMm obpas3om, 4TOObI
COOTBETCTBOBATb  OXMOAEMOMY  YPOBHIO  CTaHAApTHOro  OTKMNoHeHus.  [lpouecc
MOCTYyMNeH4YaToro yBENUYEHUA HarpyskM npogosrnkaetcss ¢ obpasuoMm [0 ero paspylueHus.
Mocne ero paspyLueHus, B cneayroLliem obpasie co3gaeTcsl HanpshkeHne No MeHbLUen mepe
Ha 2 CTyNeHM HUXe TOoro, NP1 KOTOPOM MPOM3OLLNO pa3pyLueHre npeablayLiero obpasua.

B pamkax aToro nogxoaa KonmM4ecTBO HEYCMNELLHO U YCNEeLHO 3aBepLUEHHbIX UCNbITaHWI
(cunTas No HamBbICLLEMY YPOBHIO HaMNpPsXKeHWU, Npu KOTopoM o6pasel ycnewHo npoten 107
LMKNoB) 06bl4HO paBHO Yncny obpasLoB.

PesynbTaT, NONyYeHHbIN MO UToram UCrbITaHUN N0 MOAUMULMPOBAHHOMY CTyNeH4YaToMy
MeToay, CrneayeT MCMonb30BaTb C OCTOPOXHOCTbI, MOCKOSIbKY €CTb BEPOSATHOCTb, YTO
NoCcTyrneH4YaToe YBENMYEHUE Harpy3km Ha obpasel, 0COOGeHHO npwu BOMbLIOM CcpedHeEM
HanpsPKeHUN, MeeT CBONCTBO yBENNYMBATL Npeaen ycTanocTun, XoTa aToT adpdekt obyveHuns
MEHee BblpaXXeH B Cry4vae MChbiTaHui 00pasLoB BbICOKOMPOYHbIX CTanen ¢ npeaenom
npo4HocTun 6onee 800 Mla.

Mpn Heobxo4MMOCTM pacyeTa LOBEPUTENBLHOrO MHTEpBana MUHUManbHOE KONMMYEeCTBO
ncnbITbiIBaeMbIX 00pa3uoB cocTaBnsieT 3 LWT.

2.4 PacyeT BbIOGOPOYHOro cpegHero n cTaHAapTHOro OTKIMOHEHUs

[anee npeacrtaeneH npumep uchnbiTaHMA Ans 5 kpusowwmnos. [pu Mcnonb3oBaHUK
MOAMMULMPOBAHHOIO CTyNeH4YaToro Metoga n Metoga oueHkm [ukcoHa n Myaa konnyectso
obpasuos pasBHseTca 10, T.e. 5 ycnewHbiX U 5 HeyCneLwHbIX pe3ynbLTaToBs:

Konuyecmeo obpasyoe n = 10

Kpome TOro, AOaHHbiM MeTO4 Noapasgenserca Ha [[Ba Buaa CO  Crneayrolmmn
pesynbTaTtaMm UCNbITaHWIA:

MeHnee yacmbili pe3ynbmam — HeycrnewHbil C = 1

MeHee yacmeiti pe3ynibmam — ycriewHbit C = 2

B pamkax paHHOro meToda WCMOMb3YKTCSA TOMbKO MeHee 4acTble pesynbTaThl
NCNbITAaHUI, T.€. ECNN HeyCNeLHbIX pe3ynbTaToB 6orbLue, YEM YCMeLUHbIX, TO UCMOoNb3yeTcs
KONMYEeCTBO YCNELLHbIX Pe3ynbTaToB, 1 HA06OPOT.
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Mpn wncnonb3oBaHUM  MOAMULMPOBAHHOIO  CTYNeH4YaToro MeToda  KONMU4ecTBO
YCMELLUHbIX N HEYCMNELUHbIX pe3dynbTaTtoB 06bI4HO oanHakoBo. OgHaKo UCMbITaHUst MOTYT ObITb
N HeyaayHbIMKW, Hanpumep, KONMYECTBO YCMELWHbIX Pe3ynbTaTOB MOXET ObiTb MeHbLue
KOnmMyecTBa HeyCneLLHbIX pe3yrnbTaToB, ecrnv obpasel, C Hanps>KeHNneM Ha [iBe CTYNEeHU HUXe,
4yeM B NpeapiayLemM (HeycnewHom) crny4dae, paspyliaeTcs cpady xe. C apyron CTOPOHbI, ecnu
Takoe HeOoXuAaHHOoe NpexaeBpeMeHHOoe paspylleHue MNpoucXoauT Mocne OTHOCUTENbHO
BOMbLIOro Yncna UUKINoB, TO YPOBEHb HaMNpPsHKeHUS HWXKe OAHHOro MOXHO onpefenuTb Kak
yCreLHbIN.

Mogxoa OukcoHa u Myaa, BbiBEAEHHbIN U3 TEOPUM MaKCUManbHOro npasaonofobus
(koTopbIN Takke MoOXeT ObITb MCNONb30BaH, OCOOGEHHO B XO4e MCMbITaHMN C HebonbLMM
KonmnyectBoM 06pasLoB), MO3BOMSET OMNpedenuTb HEKOTopble MPOoCTble MNPUBMAMXKEHHbIE
ypaBHEHUs1 Ons  pacyeTa BblIOOPOYHOro cCpeaHero W CTaHAApPTHOrO OTKMOHEHMS MO
pe3ynbTtataM WCMbITaHUS CTyneH4yaTbiM MeTogoM. BblbopoyHoe cpegHee MOXeT ObiTb
paccymTaHo no opmyne:

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

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

CtaHpapTHOE OTKITOHEHNE MOXET BbITb onpeaeneHo no gopmyrne

2
s =1,62d (“5—+0,029)
roe: Sq0 — CaMblii HU3KUIA YPOBEHb HaNPSKEHUS ANs MEeHee 4acToro ucxoaa
d — CTyneHb HanpshKkeHns
F = Zfi
A= Zi-fi
B = Zi?-fi
i — HOMep YPOBHS HaNpPsPKEHNs
fi — xonuyecTBO 06Pa3LOB Ha YPOBHE HaNPsSXXeHUs i

dopmyna ana pacyeTa CTaHOAPTHOIO OTKIMOHEHUS SIBNSIETCS NPUGNMKEHHON U MOXET
NPUMEHSATLCS NpK

F_A2
2> 031055 <d < 15s

Ecnu HM ogHO 13 3TMX YCNOBUIA HEe BLIMNOSHSETCS, cregyeT paccMOTpeTb BO3MOXHOCTb
BbINMOSIHEHNSI MOBTOPHOIO WCMbITAHMA CTyMeH4YaTbiM MeToaoM nmMbo Ans HageXHoCTu
3HAYUTENbHO YBENUYUTD BENNYMHY CTAHOAPTHOrO OTKIOHEHMS.

Ecnu BennunHa ctynenn d 3HaumTenbHO 6onblue CTaHAapTHOrO OTKNOHEHUS s, AaHHas
MeToauKa NpMBOAUT K MEHbLUeMY CTaHOapTHOMY OTKIIOHEHWIO UM HEMHOro OGonbliemy
BbIOOPOYHOMY CpedHeMy, HeXenu Koraa pasHuua Mexay CTYNeHbld WM CTaHAapTHbIM
OTKINOHEHMEM  OTHocuTenbHO Mana. COOTBETCTBEHHO, €CnM  BenuuMHa  CTyMNeHu
d 3HAYNTENBHO MEHbLUE CTaHAAPTHOro OTKIIOHEHMS s, TO AaHHasi MeToduka aaeT bonbliee
CTaHOapTHOE OTKIMOHEHNE N HEMHOIO MeHbLLIEE BbIBOPOYHOE CcpeaHee.

2.5 [JoBepuTenbHbIA MHTEPBAnN AN cCpeaHero npeaena ycranocTtu

Mpy NOBTOPHOM MNPOBEAEHUN WCMbITAHWA Ha YCTanOCTHY MPOYHOCTb CTyNneH4aTbiM
MeToO4OM BbIOOpPOYHOE cpedHee M CTaHOapTHOe OTKNOHeHue OyayT, BeposTHEe BCEro,
oTnu4atbCa  OT Npeablgywiero  ucnoltTaHnda. [lodTomMy 3a CYET  UCMNONb30BaHMSA
OOBEPUTENBHOrO WHTepBana Ans BbIOOPOYHOro cpegHero Heobxogumo obecneunTb, C
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3a0aHHbIM YPOBHEM YBEPEHHOCTW, YTOObI 3HAYEHWs,, MONyYEHHbIE MNPU  MOBTOPHbIX
ncnbiTaHuAx, 6binn Bbile BbIOpaHHOro npegerna ycranocTy.

N3BeCTHO, 4TO QOBEPUTENDBHBLIN MHTEPBaN A5 BbIOOPOYHOro cpegHero ¢ HeM3BECTHON
aucniepcnen umeeT t-pacnpegeneHue (pacnpegeneHue CTblogeHTa), CUMMETPUYHOE
OTHOCUTENBHO CPELHETO.

JloBepuTenbHblfi ypoBeHb, OOBIYHO HCIOAB3YEMBIH 7151

T oTIpe/ieNieHHs BLIOOPOTHOTO Cpe/iHero, cocTapser 90 %, T.e.

V4 e 90 % BbHIOOPOUHBIX CPEIHHX, MONYUCHHBIX B pE3VIBTATE

¥ N\ MOBTOPHBLIX HCTILITAHHH, OYIyT Bbillle 3HAYCHHS, PAcCUHTAH-

a HOTO TpH BEIOPaHHOM JOBepHTENBHOM ypopHe. Ha prcyHke

\1 [OKA3AHO 3HAYEHHe ¢ JUIA JIOBEPHTEILHOIO HHTEPBAJA
] == (1 —a)-100 % ans BLIGOPOYHOTO CpeaHero.

Puc. 2.5.
PacnpeneneHune CTblogeHTa

Ecnn S, sBnseTca aMnupuMyeckum cpegHuMm, a s — 3MNUPUYECKUM CTaHOAPTHBIM
OTKINOHEHMEM AN1s NocrneaoBaTeNbHOCTM U3 n 06pasLoB, B KOTOPOW 3HAYEHUSI MEPEMEHHbIX
pacnpegeneHbl HOPManbHO C HEW3BECTHbIM BbIGOPOYHLIM CPEOHUM U HEU3BECTHOM
ancnepcuen, goseputenbHbli MHTepBan (1- a)-100 % anga cpeaHero paBeH:

P(Sa_ta,n—l : 5/\/H < SaX%) =1-a

MonyuynBLLIMINCA AOBEPUTENBHbBIV MHTEPBAN CUMMETPUYEH OTHOCUTENBHO AMMUPUYECKOTO
cpeaHero BbIBOPOYHbIX 3HAYEHWUIA, @ HUXKHUIA Npeaen MOXHO HanTu no opmyne:

SaX% = Sa_ta,n—l : 5/‘/7_1

YTO SABMAETCS CPeaHMM MpeaenomM YCTanocTu (COBOKYMHOE 3HaYeHue), Mo KOTOPOMY
MO>XHO ONpPeAennTb COKPaLLIEHHbIV Npeaen yCTanocTu, y4nTbIBaOLWMA Npeaerbl BEPOSATHOCTH
paspyLUeHns.

2.6 [JoBepuTenbHbIA MHTEPBaN ANsl CTAaHAAPTHOINO OTKITIOHEHUA

[oBeputenbHbI MHTEpBaN 4518 AMcnepcumn HopMarnbHOW CryYanHon nepemMeHHon nmeet
pacnpegeneHue xm-kBagpar ¢ n—1 cteneHsmMmn cBobogbl.

JlOBepUTEIbHBIH YPOBEHb CTAHJAAPTHOIO OTKJIOHEHHS
HCHOJIB3YeTCSl U1 obecneueHus TOTo, 4TOOBI CTaHJApTHBIS
. OTKJIOHEHHSI TIPH [OBTOPHBIX HCHBITAHUSIX HAXO[MJIHCh HHIKE
/ o BepXHEro mpejesa, MOJYYaeMOro M3 CTaHAapTHOTO
OTKJIOHCHHSI TIO pe3y/bTaTaM YCTaJIOCTHBIX HMCHBITAHHH ¢
/ \_)/ ONpe/IJICHHBIM JIOBEPUTEJIbHBIM ypoBHeM. Ha pucyHke
3 S MOKA3aHO paclpe/iesieHHe XH-KBaJIpaT U JIOBEPHTEIIBHOTO
o nuanaszona (1 —a) 100 % pus qucnepcuu.

PucyHok 2.6.
Pacnpenenenne xu-kBagpat

Mpegnonaraembli pe3ynbTaT yCTanOCTHbIX MCMbITaHMI N 06pa3LoB NpeacTaBnseT cobon
HOPMarnbHYyl CryyYalHyl MNepeMeHHylo C aucrnepcuerd G2 u obnagaet 3MIUPUYECKON
avcnepcuein o2 [oBepuTenbHbii uHTepBan (1 — a)-100 % pAOns [gaHHoOW Avcnepcun
cocTtaBnset
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(n-1)s?
o2

2 —
P( < Xa,n—l) =1l-a
JoseputenbHbln nHTepBan (1-a)-100 % Aana craHOapTHOrO OTKMOHEHUS paBeH
KBagpaTHOMY KOPHIO K3 BepxXHero npefena OOBEpPUTENbHOMO WHTepBana gucnepcun u
HaxoauTca no popmyne

n-1
Sxop = 2 S

Xa,n-1

370 cTaHgApTHOE OTKITOHEHME (COBOKYMHOE 3Ha4YeHUE), MO KOTOPOMY MOXHO ornpeaenvTb
npeaen yctanocTtu, y4UTbIBaloLWMIA Npeaerbl BEPOSITHOCTU paspyLUeHust.

3. UCTNbITAHUA MAJIbIX OBPA3LIOB

Moa manbimM 0bpasuLomM 34ecb NMOHMMAETCS OAMH M3 00pasLOoB, B3ATLIX OT KPUBOLLIMMA.
Mockonbky 00pasubl NCNOMb3YHTCA ANs1 ONpederieHnst YCTanoCTHOM MPOYHOCTU rantenen,
OHM OOJTKHbI OTOMpaTbCa M3 obnacTen, HaxogsawWmxest GrM3KO K ranTensiM, Kak nokasaHo Ha
puc. 3.

Heobxogmmo ybeamTtbCs, 4TO HanpaBneHue NaBHOMO HaNPsKEHUs MpU UCMbITAHUAX
obpasua OSKBMBANEHTHO TaKOBOMY [Ansl  MOfIHOpa3MepHoro Kpueowwuna. [lpoBepky
pekomeHgyeTcs nposoanTb npu nomowm MK3.

OBPA3Ub! A U B W3 OBNACTH
TAITTENH PAMOEON LEHKH

OBPA3UbI C u B W3 OENACTH
TAITTEH WATYHHOM LIEHKH

Puc. 3.
MecTa B3aTVa 06pasL0oB 13 KpMBOLIMNA

CraTnuyeckne mexaHM4eckne KayecTBa ONpeaensioTcs B COOTBETCTBUM C npoueaypamu
KOHTpOMnS KavecTsa.

3.1 OnpeaeneHne M3rMbHoOn ycTanoCTHOM NPOYHOCTHU

PekomeHgyeTcst ucnonb3oBaTh 06pasubl 6e3 Hagpesa BO M3bGexaHne BO3HWKHOBEHMS
HeornpeaeneHHOCTEN, CBA3aHHbLIX C BIIMSHWEM rpagueHTa HanpsbkeHun. NMpegnoytutenbHa
MEeToAMKa WUCMbITaHMN 3HaKoNepeMeHHOW Harpy3kon (KO3(UUMEHT acMMMeETpUU UMuKNa
HanpsbkeHnn R = —1), ogHako C y4eTOM OCOBEHHOCTEN MPOBEAEHWUS MUCMbITaHWUA U Ans
YCMNOBUA MHOFOOCHOrO HarpyXeHust [AOMNOSHWUTENbHO MOTyT WCMONb30BaTbCHA Apyrue
METOOUKMW.
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[nsa obecneyeHunsa Toro, 4Tobbl HaNpaBneHe rMaBHOrO HaNPsXKEeHUs1 B XO4e UCMbITaHU
3HaAKOMEPEMEHHOW Harpy3kom OTpaxario HarnpasfieHWe [f1aBHOrO HanpshkeHust Ha
NofIHOpasMepHOM KpuBOLUMME, NPU OTCYTCTBUWM [OMNOMHUTENbHOW MHGOpMauun obpasel
HeobxoAnMO pacnonaraTtb nog yrnom 45 rpagycos, Kak nokasaHo Ha puc. 3.

A.  Ecnu uenbio ucnbiTaHuin ABnseTca onpeaeneHme BIMSAHUS YNCTOTbI MOBEPXHOCTM,
MO>XHO Mcnonb3oBaTb 06pa3supl, B3ATble U3 06nacTy npmbnuantensHo Ha 120 rpagycoB BOONb
OKPY>XHOCTU (CM. puc. 3).

B. Ecnu uenbio ucnbiTaHMn sSBNAeTCS onpeaeneHne BIIMSHUSA HEMNpPepbiBHON KOBKM,
ob6pasubl cnegyeT 6paTb UCKNIOYMTENBHO M3 obnacTn BGNN3M NIOCKOCTM KpMBOLLMNA.

3.2 OnpeaeneHne KPyTUNLHOMN YCTanoOCTHOW NPOYHOCTHU

A. Ecnu o6pasubl nogBeprawTCA MCMbITAHUKD Ha KpyveHue, Bblibop obpasuos
OCYLLECTBIISAETCA MO TEM XXEe KPUTEPUsIM, YTO NpPU UCMbITAHNAX Ha 13rnb. Bo Bpems oueHKn
crneayeT yuuTbiBaTb BMSHUE rpagneHTa HanpsKeHn.

B. Ecnu obpa3subl UCMbLITLIBAOTCA 3HAKOMEPEMEHHOW HAarpy3kom u npu OTCYTCTBUM
OONONHUTENbHON MHGopMaumK, obpasupbl cregyeT oToMpaTtb U3 obnactn B npegenax 45
rpagycoB OT NMIOCKOCTU KpuBowmna, ans obecneyvyeHns KONMMHEeapHOCTU HanpaBrieHUn
rMaBHbIX HaMNpPsPKeHUn mexay obpasuamu u nonHopasmepHbiM Kpusowwunom. Mpu otbope
obpasua Ha HEKOTOPOM PAaCCTOSHUM OT CPEAMHHOM MITIOCKOCTU (MAIOCKOCTU KpuBOLIMNA)
KorneH4yaToro Bana BAOMb ranTtenu, 3Ty MAOCKOCTb MOXHO MOBOpayMBaTb BOKPYr LEHTpa
LWATYHHON LWenkn u OpaTb Heckonbko o06pas3uoB ANs  onpegerneHns  HanpaeneHus
paspylleHns BCneacTtBue KpydeHust  (pesynbratbl  Heobxogmmo npeobpasoBaTb B
COOTBETCTBYIOLLME KPYTUIbHbIE 3HAYEHUS).

3.3 Mpoune mecta oT60pa o6pasuoB

Ecnu uenblo ucnbiTaHun sBNSETCA onpefeneHve YCTanoCTHbIX XapakTepUCTUK, a
KoneH4aTbl Ban U3roToOBMEH HEMNPEPbLIBHON KOBKOW, MOTYT Takke OTOMpaTbCs NpOAOSbHbIE
obpasubl Ha Gonee ANWHHBLIX yyYacTkax Bana M3 Tex MecCT, OTKyaa 06bl4HO oTOumparoTcs
obpasubl ANsg MexaHU4ecKnx UcnbiTaHnin. [na aTtoro HeobxoamMmo, 4ToObl TakoW AMNUHHBLIN
y4acTOK Baria Nnpoxoann TepMmyeckyto 06paboTKy B Ka4ecTBe COCTaBHOW YaCTK KOfleH4YaToro
Bana, a ero pasvep obecneuymBan CXOXyl C KPMBOLLUMMNOM CKOPOCTb OXMaXAeHusi npwu
3akarke.

Mpn wucnonb3oBaHWM pe3ynbTaTtoB WCMbITaHUA 00pa3uoB OT ANIMHHOW YacTu Bana
Heo6X04UMO y4MTbIBATb, HACKONBKO CTPYKTYpa 3epHa B 3TOW YaCTN COOTBETCTBYET rantensam
LWATYHHbIX LLEEK.

3.4 ConoctaBneHue pe3ynbTaToB UCMbITAHUN

BennumHy ycTanocTHOM NpPOYHOCTW, MOSIydEHHYI0 B XOAE WCMbiTaHWA 00pasLoB,
HeobxoanMMo npeobpasoBaTb B YCTANOCTHYH MPOYHOCTb MOMHOPA3MEPHOro KOMeH4aToro
Bana.

Mpn MCNONb30BaHUN XapaKTEPUCTMK W3TMOHOM MPOYHOCTW, OnpederieHHbIX B Xoae
UCNbITaHUI, cnegyeT yunTbiBaTb, YTO YCMELIHO OCYLLECTBIIEHHAs HenpepbiBHas KOBKa gaeT
MOBbILLIEHHbIE, MO CPaBHEHUIO C APYrMMW BUOAMMU KOBKW, XapakTEPWUCTUKWA, HO OObIYHO He
NpMBOAMT K COPa3MepHOMY MOBbLILLEHNIO KPYTUNBHOW YCTanoCTHOM NPOYHOCTM.

B nogobHbIX cnyyasx pekomeHayeTcs AOMOSHUTENbHO MPOBECTU UCMbITAHUA Ha
KpyYeHUe WMnn BbINOMHUTbL KOHCEPBATMBHYIO OLIEHKY KPYTWUIBbHOW YCTanOCTHOM MPOYHOCTH,
Hanpumep, 6e3 y4yeTa HenpepbIBHOM KOBKW. OTOT NOAXOZ NPUMEHWUM MpU MCMOSb30BaHUN
kKputepua MNada — MNonnapga. OgHako OH HEMNPUMMEHUM NPWU UCNOMB30BaHUN KpUTEpUs GOOH
Mwu3zeca nnm MHOroOCHbIX KpUTEPUEB, Hanpumep, kputepms Punanu.

Ecnn BbiIBNEHHOE COOTHOLWIEHWE MeXOy W3rMbHOM W KPYTWUIBbHOW YCTaroCTHON
MPOYHOCTLIO CYLLECTBEHHO OTnMYaeTcs oT V3, BMecTo kputepusi ¢oH Museca crnepyert
ucrnonb3oBaTb kKpuTepun Mada — MNMonnapaa. Kpome Toro, npu nccnegoBaHUn xapakTepuctumk
MaTepuana B yCroBUSX MHOMOOCHOIO HarpyXeHusi He06X0AMMO Yy4ecCTb, YTO HenpepbiBHas
KOBKa BOOSNb HanpaBrieHNs BOSIOKOH AenaeT Matepuan Heo4HOPOAHbIM B YacTU yCTaNOCTHOWN
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MPOYHOCTM, B CBSI3N C YEM, XapaKTEPUCTUKM MaTepuana B pasHbiX MMOCKOCTAX OyayT
pasHbIMW.

BeegeHune nobbix KO3MMOULMEHTOB BMMSHUS OOMKHO OblTb 060CcHOBaHO. Mockonbky
KO3(hPULIMEHTBI, MPUMEHSIEMblE MPU MacliTabvpoBaHUM pe3ynbTaToB MWCMNbITaHUA Ans
maTepuana 6e3 NnoBepxXHOCTHOIo yNpoOYHEHUS U MaTepuarna, noaBepPrHyToro NoBEPXHOCTHOMY
YNPOYHEHMIO MOTYT ObITb pa3nnyHbl, NPeANnoYTUTENBHO UCTbITaHNe 06pa3sLoB, B3ATbIX KakK 13
HeynpOYHEHHOro, Tak U 13 YNPOYHEHHOro MaTepuana.

4. NONNHOPA3MEPHbBIE UCMNbITAHUA

4.1 FmppaBnuyeckas nynbcauus

[nsa ncnblTaHU KONeH4YaTbIX BanoB TPEX- UM YEeTbIPEXTOYEYHBbIM N3rMGOM 1 KpyYeHNeEM
MOXeT BbITb NOCTPOEH MAPABNYECKAN UCTIbITATENbHbIA CTEH, NO3BOMAOLWNA NPOBOANTL
ncnbITaHUS ¢ NOObIMKU 3HAYEHMSIMN KO3 ULIMEHTA aCUMMETPUN LIMKNAa HanpshkeHnn R.

Mepen Ha4anom UCNbITaHNA BENUYMHA Npuraraemon Harpy3km 4omkHa bbiTb NnpoBepeHa
Npu NOMOLLM TEH3OMETPUYECKMX OaTUMKOB Ha IMafKuX ydacTkax Bana, a BO BPEMS UCTbITaHUS
NX MPUMEHEHNe sl KOHTPONsI Harpy3kn HeobA3aTenbHO. Takke LenecoobpasHo NpoBepsTb
HanpsPKeHUs B rantensax npy NoMoLLM LEenoyYek TEH30MEeTPUYECKNX OaTHMNKOB.

Kpome TOro, BakHO, 4YTOObI UCMbITaTENbHbIA CTEHA obecneymBan rpaHNYHbIE YCIOBUS
cornacHo lNpunoxenuto Il (3.1 — 3.3).

CtaTuyeckne mMexaHu4ecKkne KayectBa onpenenstTcs B COOTBETCTBUM C npoueaypamm
KOHTpOMSA KavyecTea.

4.2 Pe3oHaHCHbIN cTeHA

Pe3oHaHCHLIN CTeHO C OTHOCUTENTbHO HEBBICOKUM 3HEpPronoTpebrieHMeM npumMeHsieTcs
Ons onpegeneHns M3rMbHoM YyCTanoCTHOM MPOYHOCTU, KaK NpaBwusio, Npu KoadduuuneHTe
acMMMeTpum umkna HanpskeHun R = —1. C yyeTom TOro, 4to ero pabo4vas yactota o6bI4HO
OTHOCUTENbHO BbicOKa, T.e. 107 UMKINOB MOXHO OOCTWYb B TEYEHME HECKONbKUX CYTOK.
YCTPONCTBO UCMbITATENbLHOrO CTEHAA NpeacTaBneHo Ha puc. 4.2-1.

BennumHa  npuvnaraemMon  Harpy3km  OOfDKHA  MNpOBEpPSATbCA  MpyM NOMOLUM
TEH30MeTPUYECKNX OAaTYMKOB Ha rMagkux ydacTkax Bana. Takke uenecoobpasHo NnpoBepsATb
HanNpsPKeHUs B rantensax npyv noMoLLM Lenoyek TEH30MeTPUYECKNX O0aTHMKOB.
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IMpymMep ycTpoicTBa pe30HaHCHOro CTeHAA ANA UCTIbITAHUS U3TMOHOWM Harpyskown
1 — Kpusowwn; 2 — Onopebl; 3 — [IByTaBpoBas 6anka; 4 — KCLEHTPUK C MPUBOAOM OT ABUraTens C perynvpyemMmom
YacToTOM BpaleHus; 5 — TeH3oMeTpryecknii 4aTtyuvk Ans PerynimpoBKM 1 KOHTPONSA Harpysku; 6 — Ynpyras
nogsecka

3aXvMbl BOKPYr paMOBbIX LUeeK AOMMKHbl OblTb YCTPOEHbl Takum obpasom, 4ToObl
NCKINIOYUTb CUNIbHOE MUCTUPaHME, KOTOPOE MOXET MPUBECTM K paspyLUeHU0 MoA Kpasmu
3axumoB. [pu HannuMmM onNpenerneHHoro paccTosHUA MeXOy 3aXMMamu WU rantensmm
paMOBbIX LWeeK Harpy3ka O6yaoeT COOTBETCTBOBATb YETbIPEXTOYEYHOMY M3rMOYy M, Takum
obpasom, byaeT penpe3eHTaTMBHOW U ANS rantenen pamoBbiX LUEEK.

B pBuratene rantenu LWaTyHHbIX wWeek 0OblMHO paboTaT npu KoaduumeHTe
acUMMETPUM LiMKIa HanpshkeHnn R 6onblue, yeM —1, a rantenn pamoBbIX LUEEK MEHbLLE, YEM
—1. Tpn HeobGXx0AMMOCTM MOXHO obecneunTb Takyld Harpysky 3a CYeT Cco3gaHus
npeABapuUTENbHOIO HanpPsXKeHus.

YCTpONCTBO CTenaa Ana onpedeneHns KpyTunbHOM yCTanoCcTn nokasaHo Ha puc. 4.2-2.
Mpn BO3OENCTBMM Ha KPMBOLUMMN KPYTALLEN Harpysku CKpyyvMBaHWe LUATYHHOW LUENKU
3acTaBnsieT pamMoBbl€ LUIENKN CMellaTbcs B GOKOBOM HanpaBneHun. Ecnu Ha KpyTunbHOM
pPE30HaAHCHOM CTEHAE UCMbITbIBAETCS OOUH KPMBOLLMM, TO PaMOBbIE LLUEWKN C 3aKpENnIeHHbIMK
Ha HMX rpy3amm MoryT BubpupoBaTb B OGOKOBOM HanpaBneHun, npu 3tom 60KoBOE
nepemMeLLeHne 3akpensieHHbIX rPYy30B MOXET ObITb YMEHbLUEHO 3a CYET UCMOMb30BaHUA ABYX
KPMBOLLMNOB, OCOBEHHO €Cnv KpMBOLLMMNbI OPUEHTMPOBaHbI oAMHakoBo. OQHAKO B TakoM
cnyyae pamMmoBasi LLEKa, pacnofokeHHasa nocepeaguHe, byaet nepemellaTbCa MHTEHCUBHEE.
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Puc. 4.2-2.

Mpumep ycTporicTBa pe3oHaHCHOro CTEHAA ANst UCMbITaHNS ABYXCEKLMOHHOMO KPMBOLLMMNA KPYTUIBHON
Harpy3kow 1— KpvBowmn; 2 — QKCLEeHTPUK C NpMBOAOM OT ABuratensi; 3 — 3axum; 4 — TeH30MeTpu4eckuin
patuuk; 5 — [iBytaBpoBble banku; 6 — Ynpyrasa nogsecka

MockonbKy 6GOKOBble NepeMeLlleHnss MOryT Bbi3BaTb OnNpedeneHHble  M3rnbHble
HaNpPsPKeHUs, Ha rnagkMe 4YacTu LWaTyHHbIX LeeK Takke AOMKHbl OblTb YCTAHOBMEHbI
TEH30MEeTpUYECKME AaTYMKN ANS U3MEepPEeHUs NbbIX BO3MOXHbLIX M3rMOOB, KOTOpbIE MOryT
NOBMUATbL Ha pe3ynbTaTbl UCTbITAHWUNA.

Kak n B cnyyae wucnbiTaHUm Ha u3rnb, BenuuMHa npunaraeMon Harpysku OOJSbKHa
NPOBEPATLCS NPU MOMOLLN TEH3OMETPUYECKNX AAaTUYMKOB HA rMagkux ydactkax Bana. Takke
uenecoobpasHo NpPoOBEPATb  HaMpskeHWa B rantensgx npy NOMOLWM  Lenovek
TEH30MEeTPUYECKNX OAaTHMKOB.

4.3 Ucnonb3oBaHue pe3ynbTaToOB U NPUEMIIEMOCTb KOJIeHYaToro Bana

Lns cydoe KoHmMpakm Ha nocmpoUlKy unu rnepeobopydosaHue KOmMopbiX 3akrodeH 4o
01.01. 2021 a.

[nsa KoMBUHMPOBaHWUS Pe3ynNbTaTOB UCMBbITAHUI HA U3TMOHYHIO C KPYTUITbHOM YCTaNOCTHON
NPOYHOCTBIO NPWU pacyeTe NpPUEMNIEMOCTM KoreH4YaToro Bana (cM. 2.4.11 HacTodwen YacTtu)
nogxop Nadpa — NMonnapga MoXeT NPUMEHATLCA B CNeayoLwmnx cnyyaax:

B oTHOWeHUn gnameTpa waTyHHOW LUENKN:

Q = ((osu/opwer)? + @Tau/Tower)? )t

roe: Opwcr — YCTaAnocTHadA NPO4YHOCTb Npn M3rMBHbIX UCMbITAHUSAX;
Tpwer — YCTaANIOCTHaA NPOYHOCTb NPU KPYTUNBbHbLIX UCMbITAHUAX.

B oTHOLWEH MacnaHOro oTBEPCTUS LWATYHHOWN LLENKN:

Q= (\/(UBO/UDWOT)2 + (Tro/Towor)? )_1

roe: Opwor — YCTanocTHasi MPOYHOCTb NPU U3TMBHBIX UCTILITAHUSIX;

Tpwor — YCTaNOCTHasi MPOYHOCTb NPU KPYTUMBHBIX UCTIbITAHUSIX.
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B oTHOLWeHUN anameTpa paMmoBOW LLENKHN:

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

roe: Opwjr — YCTanoctHaa Npo4HOCTb Npwn N3rMBHbIX NCMbITAHMUSX;
Tpwjyr — YCTANOCTHasA NPO4YHOCTb NMpu KPYTUIbHbBIX NCMbITAHMAX.

Ecnu yBenuyeHne yCTaHOCTHOVI NPOYHOCTU B peldylibTaTe I'IOBerHOCTHOIZ O6pa6OTKVI B
OMnCaHHbIX Bblle clydadax CHUTaeTCA CXOXWUM, OOCTATOYHO UCMbITaTb TOJIbKO Hanbonee
KpUTn4eckmne cornacHo pac4detam obnactu, roe NOBEpPXHOCTHaA o6pa60TKa He yYuTbiBanach.

Lns cydoe KoHmMpakm Ha rnocmpolKy unu repeobopydosaHue KOMOPbIX 3aKIYEH
01.01. 2021 a. unu nocne amou Gamel.

[nsa KOMOUHMPOBaHUS Pe3yNbTaTOB UCMbITAHUI HA N3TMBHYHO C KPYTUITbHOW YCTaNOCTHON
NPOYHOCTBIO NPU pacyeTe NPUEMITIEMOCTU KorleH4YaToro Bana (cM. 2.4.11 HacTodAwen YacTtu)
nogxoa lada — lNonnapga v dopMynuMpoBKa HauMbOOMbLUEro rNaBHOMO 3KBMBANEHTHOIO
HaNPsPKeHNA MOryT NPUMEHATLCS B Creaywmx cry4vasx:

B oTHoWweHUn guameTpa waTyHHOW LUENKN:

Q= (\/(UBH/UDWCT)2 + (Tgu/Tower)? ) 1,

roe: Opwer — YCTaNOCTHasi NPOYHOCTb NPU U3MMBHBIX UCMbITAHUAX;

Tpwer — YCTaNOCTHas NPOYHOCTb MPY KPYTUIbHBIX UCTIbITAHUSIX.

B oTHOLWeHUN MacnAHOro OTBEPCTUS LUATYHHOM LLENKN:

SpWOT.
Q = =72

Oy
o —10 142 1+9 (JTO)Z
v = 3 “BO 4 \ogo/ |’
roe Opwor — YCTaJ'IOCTHaﬂ I'IpOLIHOCTb I'IpVI HaI/I6OJ'IbLIJeM rmaBHOM Hal'lpﬂ)KeHVIVI oT prTI/IJ'IbeIX

MCNbITAHWUA.

B oTHoOWeHUn grnameTpa pamoBOM LLENKW:

Q = (\/(gsc/opwyr)? + (t6/Tow)T)? )_1

roe: Opwr — YCTarnocTHas NPOYHOCTb NPM U3MMBHBIX NCMbITAHNAX;
Tpwjr — YCTANOCTHas NPOYHOCTb MNPU KPYTUMBHBLIX UCTIbITAHNSX.

Ecnn yBennyeHve yctanocTHOM NPpOYHOCTU B pe3ynbTaTe NoBepXHOCTHOW 06paboTku B
OMNWCAaHHbIX BbIlle Cry4YyasX CYUTaAETCH CXOXWM, AOCTaTOYMHO UCMbITaTb TOMbKO Haubonee
KpUTUYeckue cornacHo pacyetam obnactu, rae noBepxHocTHas obpaboTka He yunTbiBanacs.
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5. MIPUMEHEHUE UMEIOLLMXCA PE3YJIbTATOB K AHAITOM'MYHbIM KOJIEHYATbBIM
BAJIAM

B cnyyae rantenem M MacnsiHbix OTBepCTUN 6e3 noBEepPXHOCTHOM 06paboTkM
YCTanoOCTHbIE XapaKTEPUCTUKK, OnpederneHHble N0 pe3ynbTataMm  UCMbITaHUA, MOryT
NPUMEHATBLCS K KONIEHYaTbIM BariamM CXOXEro Tuna npu BbINOIHEHUN CrIEAYOLWNX YCITOBUN:

Marepuman:

CXOXWW TUN MaTepuana;

YMCTOTA TOro e U 6onee BbICOKOrO YPOBHS;

MOryT ObITb MpuAaHbl TakMe Xe MexaHU4eckme CBOMCTBA (COOTHOLUEHME pa3MepPOB U
CNOCOBHOCTb K YNPOYHEHWIO).

FeomeTpus:

pasHMUa BO BfUSHUMM T[pagueHTa HanpskeHns u3-za pasnuuuna B pasmepax
He3HauvnTenbHa U y4nTbiBaeTCs.

HanpaBneHne rMnaBHOro HaNpsPKeHUs1 3KBMBaneHTHo. CMm. rnasy 3.

MpounsBoacTBO:

CX0Xasi TEXHOMOrms NpoM3BoACTBa.

MHAYKUMOHHO 3aKarneHHbIN UM a30TUPOBaHHLIN B ra30BOW cpeae KoreHyaTbiv Ban oygeT
UCMbITbIBaTb YCTanocTb NGO Ha MOBEPXHOCTWU, NMOO B 30HE nepexoda K CepaueBUMHE.
[laHHbIE 0 MOBEPXHOCTHON YCTaNOCTHOM NPOYHOCTU, NOMYYEHHbIE B pe3yrbTaTe yCTanoCTHbIX
UCMbITAHUN  NOSMTHOPA3MEPHbLIX  KPUBOLLIMMOB, MOrYT WCMNOSMb30BaTbCs B OTHOLUEHUMU
KONeH4aTbiX BarloB TakOWM XE WM CXOXEW KOHCTPYKUMW, €CIM YCTamnocCTb NepBOHa4varbHO
NosIBNSAETCA Ha NOBEPXHOCTU. CXOXECTb KOHCTPYKUMM O3HA4YaeT CXOXWUA TUn matepuana u
NMOBEPXHOCTHYIO TBEPAOCTb, a TakkKe 3Ha4YeHue paguyca rantenu un rmybuHbl ynpoYyHeHus B
npegenax npnbnuautenbHo +30 % OTHOCUTENBbHO aHaNOrMYHbIX 3HAYEHUA UCMbITAHHOIO
KoneH4arToro sana.

lMosiBneHne ycTanocTu B NepexogHON 30He MOXET NPOU3ONTU NMBO NOA NOBEPXHOCTLIO
(T.e. mog TBepAbIM croem), NUBO Ha NOBEPXHOCTM TaMm, A€ 3akaHYMBaETCH 3aKarka.
YcTtanoctHass nNpoYHOCTb B 30HE Mepexoda K cepaueBvHe MOXeT ObiTb onpegeneHa
NOCPEACTBOM OMUCAHHbBIX BbIWE WUCNbITAHUA NPU YCHOBMW, 4YTO MOSIBIIEHME YCTanocTu
npou3oLno B 30HEe nepexoja K cepauesBuHe. McnbiTaHus, NPoOBEOEHHble TONbKO Ha
MaTepuane cepaueBuHbl, He ByaoyT cuuMTaTbCs penpe3eHTaTUBHbIMWU, MOCKOMbKY OHWU He
YYUTBIBAIOT OCTATOYHbIE HAMPSPKEHNSA PACTSHKEHUSA B NEPEXOOHON 30HE.

Taike HeobXoAMMO OTMETUTb, YTO PSAL UCCeAOBaHUI NoKasanu, YTo Npeaen ycranocTu
MOXET CHWKaTbCA B 30HEe CBepxOOMbWIOro 4ucna UuKNOB C  OobOpa3oBaHUEM
NoANOBEPXHOCTHLIX TPELLMH M3-3a HANM4ns 3axXxBayeHHOro BOAOPOAa, CKannvBaroLLerocs 3a
cyeT andppyaumn B 06nactM HEKOTOPLIX BHYTPEHHUX Ae(EKTOB, BLICTYNAOLLNX B PO TOYEK
3apoxgeHunsa. B Takux cnydasx cnegyet CHwxaTb npefen ycranocTM Ha HEeCKOSbKO
MPOLIEHTOB Ha Kaxablil NOPAAOK LMKnoB cBbile 107. Mpu BbICOKOM coaepxaHuv Bogopoaa
BO3MOXHO NMPUMEHEHNE CHWKEHMS B pasmepe 5 % Ha Kaxabli NOPSIAOK LMKITOB.
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IMNPUTIOXKEHWE V

MHCTPYKLUSA MO PACYETY FANTENENU C I'IQBEPXHOCTHOI7I OBPABOTKOU U
KPAEB MACJIAHbLIX OTBEPCTUU (CM. YT MAKO M53)

CopepxaHue

1. BeepneHune

2. OnpegeneHune NoBEPXHOCTHOM 0OpaboTku

2.1 MeToabl NOBEPXHOCTHOM 06paboTKM

3. MpyHUMNbI pacyeTa

3.1 OueHKa MeCTHbIX HanNpPshHKeHUN B rantensx

3.2 PacueTt HanpsKeHUn B Kpasix MacnsaHbIX OTBEPCTUI

3.3  Kputepun gonyctumocTu

4, MHOyKUMOHHas 3akanka

4.1 MecTHaga ycTtanocTHas NpOYHOCTb

5.  AsoTupoBaHue

5.1 MecTHas ycTtanocTtHas NpoYHOCTb

6. XornogHas goopmoBKa

6.1 T[loBepxHOCTHOE YNPOYHEHUE YEKAHKOW C UCMONb30OBaHMEM LUapa

6.1.1 MNpumMeHeHne MMeILLMXCA pesynbTaToB K aHanormyHbIM KofieH4aTbIM Banam
6.2 XonogHas obkaTka

6.2.1 NpuMeHeHe MMEeLNXCH pe3yrbTaToB K aHaNormMyHbIM KorneH4yaTbiM Banam
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1. BBEAEHUE

Hactoswee lMpunoxeHne coaepXnT ykaszaHus Nno pacyeTy KpaeB MacnsiHbiX OTBEPCTUN
W rantenen ¢ NOBepPXHOCTHOM 06paboTkon. [laHbl NOSICHEHUS MO YYeTy pasnnyHbIX cnocoboB
obpaboTkM, a Tawkke npeacTaBneHbl aMnupuyeckue opmynbl  ONs  pacyeTos.
KoHcepBaTUBHbIV 3MNNPUYECKUIA MYTb BbIOPaH HAMEPEHHO C LIENbIO MOBbILLIEHUS HAOEXHOCTY
pacueTa.

Heobxoanmo yuuTbiBaTb, YTO MpPU HanNuuuu criegyeT UCnosnb3oBaTb pesynbTaThbl
n3aMepeHun unm bonee TouHble OaHHble. TeM He MeHee, B crnyyae 6Gonblioro pasbpoca
3Ha4YeHMn (Hanpumep, OCTATOMYHbIX HAMPSPKEHUN) BENUYMHbI AOMMKHbI BblOMpaTbCs C TOW
CTOPOHbI AnanasoHa, kotopas obecneynsaeT 3aBegoMO 60MbLLYH KOHCEPBaTUBHOCTb.

2. ONPEOENEHUE NOBEPXHOCTHOW OBPABOTKMU

TepMuH «MNoBepxHOCTHast ob6paboTka» OXBaTbiBAET TEPMUYECKYI, XUMMUYECKYID U
MexaHudeckyto obpaboTKy, Bblpakalollylocs B MpuaaHuM matepuanaM HeroMoreHHOCTU
CBOWCTB (TBEPAOCTW, XMMMUYECKOTrO COCTaBa, OCTATOYHbIX HanpshkeHWi) B HanpasreHuu
OT NOBEPXHOCTM K cCepALeBuMHe MaTepuana.

2.1 MeToabl NOBepXHOCTHOM 06pPaboTKM

[laHHbI NepeyveHb CoAepXKUT BO3MOXHbIE MeToabl 06paboTkM U AaHHble 06 UX BNUSIHUK
Ha CBOMCTBa, onpeaensiowmne ycTanocTHy NPOYHOCTb.

Tabnuua 2.1

MeToa o6paboTku Ha 4To Bo3gencTeyet
NHAyKUMOHHas 3aKarka TBEpPAOCTb U OCTATOYHbIE HANPSKEHUS
A3oTupoBaHue XUMUYECKMn cocTaB, TBEPAOCTb M OCTaTOYHbIE HANPSXKEHUS]
LlemeHTaumsa XUMUYECKMn cocTaB, TBEPAOCTb M OCTaTOYHbIE HANPSXKEHUS]
3akanka B wramne (6e3 oTnycka) TBepOoCTb M OCTATOYHbIE HAMPSXKEHUS
XonogHas obkaTtka OcTaTouHbIe HaNpPsKeHNs!
[MoBEpPXHOCTHOE YNPOYHEHME YEKAHKOW OcTaTo4Hble HanpsKeHUs
OpobecTtpyinHas o6paboTtka OcTtaTtoyHble HanpshkeHns
JlazepHoe NOBEPXHOCTHOE YNPOYHEHWE OcTaToyHblE HaNPsSPKEHNA
YekaHka Liapom OcTaTo4Hble HanpsKeHus
MpumeyvyaHune. BaxHO OTMETUTb, YTO MOCKOMbKY ASIS CYAOBbIX ABUratenein NpUMeHUMbIMA CYUTaKOTCS
TONbKO WHAYKUMOHHas 3akasnika, a3oTUpOBaHWe, XoroaHasi obkaTka M YekaHka, nmpoynme MeToAbl, a Takke
COBMECTHOE MpUMEHEHME ABYX UNuU Gonee BbiLENepeYnCrieHHbIX MeTOAO0B, B HACTOSLLEM OOKYMEHTE He
paccmaTtpuBatoTcs. Kpome Toro, 3akanka B LUTaMNe MOXET paccMaTpvBaTbCsi aHanoOrM4yHO WHAYKLMOHHON
3akarke.

3. NIPUHUMUNDBI PACYETA

OCHOBHbIM MPUHLMNOM SBASETCS TO, YTO BENIMYMHbI 3HAKOMEPEMEHHbIX paboumx
HanNpPsHKeHUN OOMKHbI BbiTb MEHbLUE BENMUYMH MECTHOW YCTaNOCTHOM MPOYHOCTU (C y4eToM
adhpekta  MNOBEPXHOCTHOM  06paboTkM), npuM  3TOM  BO3MOXHO  BO3HMKHOBEHWE
HepacnpOCTPaHALWMXCA TpewuH, nogapobHyto uHdopmauuio cm. Takke B 6.1. [anee
BbIMOSHAETCA AeneHne Ha 3adaHHbIA KO3 PUUMEHT 3anaca NPOYHOCTU. [JaHHbIN NpuHUMN
NPUMEHSETCS K LUenbiM rantendamM U KpasM MacrnsHblX OTBEpPCTUA, a Takke K
NoANOBEPXHOCTHOMY CMoO A0  rMyOuHbl  HWXKe 30Hbl BnuAHWS obpaboTkn, T.e.
pacnpocTpaHaeTcs BNOTb A0 CEPALIEBUHBI.

Mpn paccMOTpeHnn MeCTHOWM YCTaNOCTHOW MPOYHOCTU HEOBXOAMMO YYUTbIBaTL BNUSHME
MECTHOW TBEPAOCTUN, OCTAaTOMHOIO HanpsXXeHus n cpegHero pabodero HanpskeHus. BrnivsHne
«3ddeKkTa rmraumknoBy», B 0COGEHHOCTM Ha NPOLECC BO3HWKHOBEHMS MOAMOBEPXHOCTHbIX
TPEeLMH, AOMKHO BblTb KOMNEHCUPOBAHO YCTAHOBIIEHHbIM 3arnacoM MPOYHOCTMU.
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KpanHe HeobGxoaum TwaTenbHbIN y4eT BENUYMHbLI Nnowaan nogsepraemon obpaboTtke
MOBEPXHOCTU B 30HAX KOHLEHTpauuum HanpsbkeHun. B 30He nepexoga OT ynpoYHEHHOW
MOBEPXHOCTU K HEYNPOYHAEMON BO3HUKAKOT 3HAYMTENbHbIE OCTATOYHbIE HaMNPSKEHUs
pacTsXeHus:.

B cBsaAsn ¢ atnm obpasytoTcst «cnabble TOYKM», YTO SBNSETCA 3HAYUMbIM, €CIN OHU
HaxoAsaTCs B 00NacTy NOBbLILLEHHBIX HANPSKEHUNA.

HeobxoamMmo 3HaTb BENMYUHBI NEepPeMEHHbIX 1 cpeaHuX paboumx HanpsKeHU Ans BCen
0obnacTu KOHUEHTpaUumn HanpskeHnn n ansa rnyouHbl, cocTaBnsowen npnbnuantensHo 1,2
rnybuHbl 06paboTkn. Ha pucyHke HKe noka3aHO MCMOofb30oBaHWE AAHHOrO NpUHUMNa ans
nHOyKumoHHom 3akankn. Ocb X — HanpaeBneHa nmbo B rNyoGuHy (B HanpaereHun
nepneHanKynspHoO NOBEPXHOCTM), NMOO BAOSb KOHTYpa rantenu.

YcTanocTHan NpoYHOCTk nNpu R = -1

AuHamuyeckoe paboyee
HanpsaxeHue

HanpsxeHue, o

------ W — - - - -

OcTtaTto4Hble
HanpsXeHUs

Puc. 3.
O0Lwue NpUHUMMbLI 3aBUCUMOCTM HaMNPSBKEHUIA OT rNYyOUHBI

Kputepun OonycTUMOCTM  OOSMDKEH MNPUMEHSITbCA  CTYMEeH4YaTto B HanpasrieHun
OT NMOBEPXHOCTU K CepALEBMHE N OT TOYKN MAKCMManbHOW KOHLIEHTPaLMKN HanpsXXeHun BAONb
KOHTYpa NOBEPXHOCTM ranTtenu o LWeKu.

3.1 OueHKa MeCTHbIX HaNPsXKeHUU B ranTtensx

HeobxoamMmo 3HaTb HanpsXXeHust BOOMb KOHTypa rantenu n B NogrnoBepxXHOCTHOM Croe
00 rnybuHbl, HECKONbKO BornbLue rnybunHbl yIpoYHEHHOro crnod. Takue gaHHble, Kak npasuno,
MoryT ObITb onpedeneHbl MEeTOAOM KOHEYHO-3MIEMEHTHOrO0 aHanusa, Kak OfnucaHo B
MpunoxeHun lll. Tlpn 3TOM 3fEMEHTHLI B MNOANOBEPXHOCTHOM CIlO€ MPU aHanuase AOSTKHbI
UMETb Te Xe pa3Mepbl, YTO U Ha NOBEPXHOCTU. [1pn YNPOYHEHUUN TOMBLKO LLUATYHHOW LLENKU
Marible 3reMeHTbl NMpY BbINOSTHEHWM aHanu3a cregyeT pacnpoCcTpaHUTb BAOSb NOBEPXHOCTU
[0 TBepaoro cros.

Ecnu npoBegeHne aHanmsa MKO HEBO3MOXHO, AN KONEHYaTbIX BanoB, U3roTOBMEHHbIX
N3 ctanM MoXeT ObiTb MCMONb30BaH YNpoOLWEeHHbIn mMeTon. OH MoXeT ObiTb OCHOBaH Ha
onpegeneHHblx amnupudecknm nytem KKH, kak onucaHo B 2.4.6 HacTtosiwen vactm (npu
YCNOBUM HaxoXAeHuss B [uanasoHe MPUMEHUMOCTM 3TOro MeTtoda), W rpagueHTe
OTHOCUTENbHLIX HAMPsKEHNA, 06paTHO NPONOPLNOHANBLHOM paguycy rantenun. HanpspkexHms
nmarmba ©M  KpydeHUs  OOSDKHbI  paccMmatpuBaTbCs  pasgenbHo. K codeTaHuio
BblLLEeNnepevnCrieHHbIX NapaMmeTpoB NPUMEHSETCH KpUTepun 4onyCTUMOCTN.

MoanOBEPXHOCTHLIE HAMPSKEHUS B MNEPEXOAHOM 30HE MNpU MWHMMAarbHOW rnyGuHe
YMPOYHEHMS MOXHO onpeaenutb Yepe3 MecTHble KKH BOonb ocu, nepneHAuKyrnspHOW K
NMOBEPXHOCTN rantenun. OYHKUMN Op.wecm. U OT-mecm. UMEIOT Pa3NUYHy0 OOPMY MO NpUYMHE
pasnuuua B rpagneHTax HanpsXKeHuin.
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Ha nosepxHoctTn ™moryT npumeHaTbed KKH ap M ap. MecTHble Ogween. U OT-wecm.
yMeHbLlaTcs € rnybuHon. OTHoCUTENbHblE FPagVEeHTbl HanpsbkeHWW Ha MOBEPXHOCTU
3aBUCAT OT TUNa KOHLUEHTpaTopa HanpskeHU, ogHaKo ANS rantenem LWaTyHHbIX LWeeK OHU
MOryT 6bITb ynpoweHbl 4o 2/Ry npu n3rnbe n 1/Ry npy KpyvyeHun. [nga rantenen pamoBbIX
LWeeK BbIMOMHAKTCA aHanormyHble AencTBus ¢ ncnonb3oBaHeM Rg U Dg. HOMUHanbHbIE
HanpPsXXeHNs NPUHUMAIOTCS FIMHEVHBIMW OT NMOBEPXHOCTN A0 CPeAHEeN TOYKU LUEeKU Mexay
ranTenbio WaTYHHOW LWEVKX U ranTenblo pamMoBOW LLENKN NPpU n3rnde n 4o LeHTPOB LWaTyHHON

N PaMOBOW LLENKM MPU KPYHEHUN.

B Takom cnyyae, mecTtHble KKH aBnsioTtca dyHkumen rnybuHbl t B COOTBETCTBUU C
ypaBHeHuem (3.1-1) n puc. 3.1-1 npu n3rmbe n ypasHenmnem (3.1-2) n puc. 3.1-2 npu Kpy4eHuu.

-2t 06
. 2t
OB—mecr = (aB - 1) cefn +1— (m)ﬁ

—t 1

0 2\ Tas
AT —mecr = (aT - 1) eRn +1 — (F)\/_T

I'paouenm nanpasgcenus npu uiduve

HANPANCEHUIO

Hdll])ﬂ_‘d((’l“lﬂ OMHECECHHBIC K

HOMUHATIbHO!

Puc. 3.1-1.

(3.1-1)

(3.1-2)

KKH npwv usrnbe B rantenu waTyHHON LLEVKN B 3@BUCMMOCTHY OT rmy6uHbl. CootBeTcTBytoWwmMin KKH ans rantenn

pamoBOM LLIENKN MOXET ObITb onpeaeneH nytem 3ameHbl Ry Ha Re

I'paduenm nanpaxcenus npu Kpy4enuu

I'aybuna noo noeepxnocmsio, Mm =
Ra . 7 D/2

Puc. 3.1-2.

KKH npw Kpy4yeHur B rantenu WaTyHHON LLEWKN B 3@BUCMMOCTM OT rmy6uHbl. CootBeTcTByYtOWMn KKH ans

rantenv paMoBON LIEKM MOXeET BbITb onpeaeneH nytem 3ameHbl Ry Ha Re 1 D Ha De

B cnyyae, ecnn ynpoyHeHa TOMbKO LWATYHHadA LUeKrka, a Kpan ynpovHeHHOW obnactu
pacnonoXeH K rantenu 6nuxe, Yem TpexkpaTHas MakcumaribHas rnybuHa ynpoyHeHus, ans
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onpegeneHnsa GakTUYeCKNX HanpsKeHUn B NEpPexXodHON 30He HeobXxOoAMMO MUCMorb3oBaTb
MKS.

3.2 PacueT HanpsixxeHMI B KpasiX MacnsiHbIX OTBEPCTUN

HanpskeHusa B Kpasix MacrsiHbIX OTBEPCTUI Takke MOryT pacCYMTbiBaTbCS NPU NOMOLLN
MKQ3. Pa3smep anemeHTa He gorkeH npesbiwath 1/8 guameTtpa macnsHoro oteepctus Do, a
Ka4yeCTBO 9N1EMEHTHOWN CETKN AOIMKHO OTBEYaTb KpUTepusm, npuseaeHHbIM B [punoxenun 111,
KoHeuyHo-anemMeHTHas ceTka [JOorbkHa npoaorkatbCsa B paguanbHOM — HanpasneHuu
AO0CTaTOYHO Aaneko 3a npeaenbl ryOuHbl yNPOYHEHMS.

B kauvecTtBe Harpy3ok B MK3 ncnonbsyetcs kpyTawmim MomeHT (cm. 3.1 Mpunoxexus 111)
N N3rnbatoLLNn MOMEHT NMpPU YEeTbIPEXTOYEYHOM M3rnbe (cm. 3.2 Mpunoxerus Il ).

Ecnu npoBegeHue aHanmsa MKO HEBO3MOXHO, AN KOMEeHYaTblX BanoB, U3roTOBMEHHbIX
13 cTann MoxeT BblTb NCMONBb30BaH YNpPOLLEHHbIN MeTod. Mpu 3TOM MOryT MCNONb30BaTbLCA
onpegeneHHble amMmnupudeckum nytem KKH (cm. 2.4.6 HacTosiwen 4actu) (npu ycrnosuu
HaxoXOeHns B Auana3oHe nNpUMEHMMOCTU 3aToro Metoga). U3rmbHble wn KpyTunbHble
HaNpPsPKeHNA B TOMKE MaKCUMarnbHbIX HanpshkeHun obbeuHATCS B cooTBeTCTBUM C 2.4.8
HacTOosLLEN YacCTw.

A

r

<

-

R Rt 2 E

Puc. 3.2.
Hal'lpFI)KeHI/IFI M TBEPOOCTUN B UHOYKLUMOHHO 3aKaleHHbIX Kpaax MacnaHbIX OTBepCTMVI

HV
HV
HV

N

Ha puc. 3.2 nokasaH xapaktep W3MeHeHMs TBepOoCTU B MNEPEexXogHOM 30HEe Mexay
«TBEPOAON» N «KMArKON» 30HaMU MaTepunanom. Xapakrep U3MeHeHust 3aBUCUT, B TOM Yu1CIe, U
OT TemnepaTypbl OTMNyCcKa nocne 3akanku (npu TepmoobpaboTke TMNa «3akanka + OTnyCcK»).

MakcumanbHoe HanpsbkeHue Ha Kpasix OTBEepPCTU MMeeT MeCTO B MeCTe OKOHYaHuS
CKpYrreHus KpoMku. B npegenax 3Tow 30HbI HaNpsbkeHue nagaeTt npakTUYeckn SIMHENHO C
paccTosHMEM [0 LUeHTpa waTyHHon wewnkun. Kak nokasaHo Ha puc. 3.2, npu Herny6okom (A) n
cpegHem (B) ynpodHeHMM nepexogHas Toudka NpakTU4eckn coBrnagaeT C  TOYKOM
MakcumarbHbIX HanpskeHWn. Mpu rmybokoM ynpoyHeHUn nepexogHas Todka okasblBaeTcs
BHE TOYKM MaKCUMasibHbIX HamNpsXXeHWn, 1 MEeCTHOE HanpskeHue MOXHO onpedenuTb Kak
00no, paBHyto (1 - 2tH /D) OT MakcMmarbHOro HanpsikeHus, rae tH — rnybuHa ynpodHeHuns.

[MoAnoBEPXHOCTHbIE HanpsXXeHus B MepexofHOW 30He (NpY MUHUMAarbHOW rnybuHe
YyNPOYHEHMS) MOXHO onpeaenuTb Yyepe3 MecTHble KKH Baonb ocu, nepneHaukynspHoOu K
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NMOBEPXHOCTU Kpast MacrnsiHOro oTBEPCTUSA. OTU PYHKUMWN Vg _yecr.. U VT —mecr. UIMEIOT PA3ITNYHYIO
dopmy Mo NpUYNHE PasNUYMsa B rpagmeHTax Hanps>KeHUn.

Ha nosepxHocTax moryT npumMmeHatbcs KKH yp 1 yr. MecTHble KKH y5_veer. M VT—mecr
yMeHbLlaTcs € rnybuHon. OTHocUTernbHble rpagueHTbl HanpsbkeHW Ha MOBEPXHOCTH
3aBUCAT OT TMNa KOHLEeHTpaTopa HanpsbkeHWW, O4HAaKo AN KpaeB MacnsHbIX OTBEPCTUW
LWATYHHOWN LUENKM OHWM MOryT BbiTb ynpoweHbl Ao 4/D, npu nsrube un 2/D, npu KpyydeHuu. B
TakoM cnyyae mectHble KKH sBnsaoTca dyHkumen rnybuHb! t:

YB—mect. = (VB_ 1)6_4t/D0 +1 (32-1)
YT—mecr. = (VT_ 1)8_2t/D0 +1 (32-2)
3.3 Kputepuinn gonyctumocTtu

KpuTepun OOMYCTUMOCTU  KOHCTPYKLMM  KOMEeHYaTbIX BafioB OCHOBLIBAETCA Ha
COOTBETCTBMM YCTaroCcTHOM MpoyHocTU. B rnaeBe 2.4 HacToslen 4acTu COOTHOLUEeHuE
3KBMBANEHTHOIO 3HAKOMEPEMEHHOIO HaMNPSPKEHMS N YCTANOCTHOW MPOYHOCTN CPaBHUBAETCSH
C Kputepuem gonyctmmocTtn Q > 1,15 ong KpaeB MacnsHbIX OTBEPCTUI, ranTenemn WwaTyHHbIX
Leek WU rantenen pamoBbIX LLUEEK KONeH4YaTbiX BarioB, M3rOTOBMEHHbLIX M3 cTanu. JTOT
KpUTEPUI Takke OOIMKEH PacnpoCTPaHATLCA Ha 06nacTn ¢ NOBEPXHOCTHOM 00paboTKoN, BHE
3aBMCMMOCTM OT TOro, aHanM3npyeTcs NOBEPXHOCTb UIM NepexoaHas 30Ha.

4. UHOYKUNOHHAA 3AKAJIKA

OOblMHO B TeXHMYECKux TpeboBaHMsX K TBEPAOCTM YyKasblBalOT AManasoH BennyuH
NMOBEPXHOCTHOW TBEPOOCTH, T.€. MMHMMAarbHOE N MaKCUManbHOE 3HAYEeHNsi, MUHUMarbHYO U
MakcuUMarnbHyl0 MPOTSXKEHHOCTb B npedenax rantenu unv no BCeW rantenn, a Takke
MUHUMAIbHYI0 U MaKCUManbHyo rnyouHy BAOMb KOHTYpa rantenu. Mpy 3ToM npuMeHsoTca
LUKanbl 3Ha4yeHUn TBepaocTu no Bukkepcy B ananasoHe HVO,5...HVS.

MMybuHa MHAOYKUMOHHOW 3aKkanku onpegensierca kak rnybuHa, Ha KOTopon TBepOoCTb
matepuana coctaBnser He MeHee 80 % OT MUHMManbHOW 3a4aHHOW MNOBEPXHOCTHOM
TBEPAOCTHN.

HV -

A

\ 4

I'ny6una

Pnc. 4-1.
TunoBow rpachmk 3aBUCMMOCTU TBEPAOCTU OT rNyOuHbI. CTPEnku ykasbiBalT Ha ryOuHy 3akanku

MNMokaszaH BO3MOXHbIN XapakTep pacnpedeneHus TBEpAOCTM B 30He nepexoda K
cepALUeBVHe; NokasaHHas 30Ha CHUXKEHWUSI TBEPAOCTN MOXET OKasaTbCs «Crnaboii» TOUKON: B
Hel MoXeT ObITb CHUXKEHA MECTHasi MPOYHOCTb M MOTYT BO3HMKaTb OCTaTOUYHbIE HANPSKEHUS
pacTsHKEeHMSI.
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MNpn ynpoYHEeHWM OJHWUX TOMbKO LATYHHbIX WX PaMOBbLIX LWEeK MUHUMarnbHOe
paccTosiHWe [0 ranTtenu AOMKHO HasHavyaTbCs C YY4EeTOM BIUSAHUA HaMNPsHKEHUN PacTsHKeHUs
B 30HE TEPMWUYECKOrO BIMAHUS (CM. puc. 4-2).

Kpai
| YNPOYHEHHOrO

NoBepxHOCTb
crnosd

30Ha
TEPMUYECKOTO

HeHnarpesaemblii BINAHUA

y4yacToK

MoBEPXHOCTHbIE
HanpsHKeHus
pacTsXeHus

(

MoBEPXHOCTHLIE
HanpsHKeHUs
cxatus

e ———— e —— ———— — ] ——

e —————

Puc. 4-2.
OcTaTo4Hble HanpsbkeHWe BOOMb NOBEPXHOCTU LLATYHHOWN LLIENKN U rantenu

Ecnun npocuns «TtBEpAOCTL-rNYyOMHa» 1 OCTATOYHbIE HaMPSPKEHUS HEWU3BECTHbI UNN He
3aaHbl, MOXHO MPUHATL criegytoulee:

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

NOCTOsIHHasA TBePAOCTb OT NOBEPXHOCTU A0 NEPEXOAHON 30HbI;

NMOCTOsIHHAsA TBEPAOCTb OT NEPEXOAHON 30HbI A0 CEPALEBMHDI;

OCTaTOYHble HanpshXkeHus B TBepaon 3oHe coctasnsaoT 200 Mla (cxaTue);

TBEpAOCTb nepexofgHon 3oHbl — 90 % OT TBEpAOCTM CepAueBUHbI, B Criydae OTCYTCTBUSA
HepaBHOMEPHOro NageHus TBEPAOCTH B 30HE nepexoaa K cepaueBnHe, NOKa3aHHOM Ha puc. 4-1;

MakcumarnbHOe OCTaTO4yHOe HanpshkeHne (no ¢oH Mwu3ecy) B nepexogHon 30He
coctasnsiet 300 MlMa (pacTsxeHue).

Ecnun kpas ynpoyHeHus LiaTyHHOW UM PaMOBOM LLENKM HaxoadaTcsa 6n3Kko K rantenu, To
OOJIMKHO YYMTbIBATbCH BMMSIHUE OCTATOYHbIX HAMPSKEHUN pacTskeHus. Ecnu muHumansHoe
paccTosiHne Mexay KpaeMm YrNpoyHeHuss U Hadarnom rantenu B 6Bonee yem B 3 pasa
npeBbllIaeT MaKCMManbHYH rNyOUHY yNpOYHEHWS, TO Takoe BIIMSHME MOXHO HEe YYUTbIBaTb.

4.1 MecTHasa ycTanocTtHas NpoO4YHOCTb

NHOYKUMOHHO 3akaneHHbIM KoneHyaTtbln Ban OyaeT uvcnbiTbiBaTb ycTanocTb Nnbo Ha
noBepxHOCTM, NGO B 30HE nepexoda K cepaueBuHe. YcTanocTHad MPOYHOCTL (451
NOBEPXHOCTU U AN18 NepexoqHOM 30HbI) MOXET BbITb paccunTaHa no pesynbTaTtam UCMbITaHU
Ha yCTanoCTHYI NPOYHOCTb NOMHOPA3MEPHOro KorieHYaToro Bara cornacHo [Mpunoxexuio 1V.
B cnyyae c nepexogHoM 30HOW, MNOSIBIEHWE YCTANoOCTM MOXET npousontn nmbo nopg
NOBEPXHOCTLIO (T.€. NoA TBepAblM crioeM), NMBo Ha MOBEPXHOCTWU TaMm, rAe 3akaH4MBaeTcH
3akarka.

WcnbiTaHns, npoBedeHHble TONMbKO Ha MaTepuane cepaueBuMHbl, He CYMTalTCs
penpe3eHTaTUBHbLIMW, MOCKOSbKY OHU HE YYMTbIBAKOT OCTATOYHbIE HAMPSPKEHNS PaCTSHKEHUS
B NepexoaHoun 30He.

B kavecTBe anbTepHaTUBbI, YCTanoCTHas MNPOYHOCTb MOBEPXHOCTU AN KONeH4aTbIX
BaroB, N3roTOBMEHHbIX U3 CTann MOXeT BbITb onpeaeneHa aMNUPUYECKU Kak onmcaHo ganee
(roe HV — aTto noeepxHOCTHasA TBepaocTb No Bukkepcy). B ypaBHeHun (4.1-1) 3anoxeHo
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KOHCepBaTUBHOE 3Ha4yeHue, KOTopoe npeanonaraeT, YTo yCTanocTHas NPOYHOCTb yYMTbIBaeT
BNUSIHWE OCTaTOYHOrO HanpskeHus. PesynbTupylollee 3HadeHWe npUMEHMMO Npu
KoahpuumeHTe acMMMETPUN LMKNa HanpsbkeHnn R = - 1:

OFnosepx, = 400 + 0,5(HV-400) [Ma] (4.1-1)

CnepnyeT OTMETUTb, YTO BNUSIHUE CPEOHEro HanpsiKeHUst Y UHAYKUMOHHO 3aKaneHHbIX
cTanen MoxeT ObiTb 3HaYUTENBHO BbILe, YEM Y 3aKaneHHbIX U OTNYLLEHHbIX.

YCTanocTHyl0 MPOYHOCTL B MepexoaHon 30oHe 6e3 yyeta HepaBHOMEPHOro NadeHwus
TBEPAOCTU B 30HE Nepexoaa K CepALeBuHe, Noka3aHHOM Ha puc. 4-1 cnenyeT onpeaensite nNo
ypaBHEHUO, npuBedeHHOMY B 2.4.9 HacTosiwen 4actu. [ns rantener pamoBbiX W,
COOTBETCTBEHHO, LUATYHHbIX LUEeK AeNCTBYeT creaytoLlas dopmyna:

Opnsum = +K(0,4205 + 39,3)[0,264 + 1,073Y %% + 722—0‘;3 + %6 J1/X ] (4.1-2)

roe: Y= Dc 1 X=Rc Ans rantenv pamoBON LLUENKN,
Y = D n X=Rn ans rantenu WwWaTyHHOW LUenku,
Y = D 1 X=Do/2 gns kpas macnsHoOro oTBepcrums.

BrnnsiHue octatoyHoro HanpshkeHua B (4.1-2) He yuuTbiBaeTCA.

Mpn aHanu3e yctanoctu NognoBePXHOCTHOrO CrNos (HMKE YNPOYHEHHOTO Crlod) Hey4YeT
OCTaTOYHbIX HaNPsPKEHUN PACTSHKEHUs cregyeT ydecTb nyTem BbideTa 20 % OT NOny4YeHHOro
BbllLe 3Ha4YeHus. OTn BblduuTaemMble 20 % COOTBETCTBYHOT BIUSHUIO CPEOHErO HanpsiKeHus B
NernpoBaHHOM 3aKaneHHoOM 1 OTMYLLEHHOW CTann ¢ OCTAaTOYHbIM HaNPsXKEHNEM PacTsKEeHUS
300 Mlla. Onsa ctanem HU3KOW MPOYHOCTM OaHHas NPOLEHTHas BenMYMHa OO0ImKHa ObiTb
BblLLE.

Ecnn gocTtoBepHO M3BECTHO, YTO OCTATOYHbIE HANPSXKEHUS HUXKe, TO criedyeT yunTbiBaTb
nx pakTnyeckoe 3HavyeHume.

Mpn aHanmMse ycTanocTu MOBEPXHOCTM BOMM3M 30HbI YNPOYHEHMS — T.e. B 30HE
TEPMUYECKOro BAnsHUS (CM. puc. 4-2.) — BNUAHME OCTATOUHbIX HAMPSHKEHUA pacTsKeHUs
MOXET OblTb Y4TEHO Bbl4MTAHWEM ONpeaeneHHON MPOLEHTHOW BEeNMYUHbI (cornacHo Tabn.
4.1) N3 3Ha4YeHMs, paccYNTaHHOrO MO BbiENpUBEAEHHOW hopMmyrie.

Tabnwuua 4.1
BnusiHne ocTtaTo4HbIX Haﬂpﬂ)KeHMVl pacTaAXeHnA Ha 3agaHHOM pPacCTOAHUM MexXAy Kpaem
ynpqueHHoﬁspolMranTenbm

. 0...1,0 makc. rmy6uH 3akanku: 20% R Kpaii
pawn
~YNPOYHEHHOro
. 1,0...2,0 makc. rmy6uH 3aKanku: 12% 6% -1 : - cnos
E
1. 2,0...3,0 makc. rmny6uH 3akanku: 6% wvims nt -
IV. | 3.0 n 6onbLue makc. rnybuH 3akanku: 0%

5. ASOTUPOBAHUE

B TexHuyecknx TpeboBaHUAX K TBeEpAOCTU LOMMKeH ObiTb yKkadaH Auana3oH BeNUYuH
NOBEPXHOCTHOM TBEPAOCTM (MUHMMYM M MakKCUMyM) M MWUHUMASIbHOE W MaKCumarbHoe
3HayeHne rnydbuHbl. B HacToswem pasgene  paccMaTpyMBaEeTCsl  TOMIbKO  ra3oBoe
asoTupoBaHue. [pu 3TOM MPUMEHSAIOTCA LWKanbl 3HavYeHur TBepaocTn no Bukkepcy B
ananasoHe HVO,5.
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[na uenen HacTosiwero pasgena rnybuHa a3oTMpoBaHus ty onpegenseTcs Kak rnyouHa,
Ha KOTOpoW TBEPAOCTb MaTepuana npeeblllaeT TBEPAOCTb cepaLeBnHbl Ha 50 HV.

Mpodumnb 3akanku OomkeH 6biTb Ha3Ha4YeH BMNMOTb OO caMoW cepaueBuHbl. Ecnun oH
HEN3BECTEH, Ero MOXXHO ONpeaennTb AMMMPUYECKM NO criegyowmmM opmynam:

50 )(t/tw)2

HVI‘IOBerH. - HVcep,uu.

HV(t) = HVceszu,. + (HVrIOBerH._ HVcepau.) (

roe: t —MmecTHas rnybuHa,
HV(t) —TBepaocTb Ha rnybuHe t,

HViepp, — TBEPAOCTL CEPALIEBUHBI (MUHMManbHas),
HVopepxn. — MOBEPXHOCTHAsA TBEPAOCTb (MUHMMAanbHASA),

ty — HavMeHbLIas rnybrHa a3oTMpoBaHMS.

51 MecTHas ycTanocTtHasa NPo4YHOCTb

Ba)xHO OTMETUTb, YTO NpK a30TMPOBAHMM KOSNIEHYATOro Bana yctanocTb BO3HUKaAET Nimbo
Ha NoBEepXHOCTU, NMMBO B 30HEe nepexoaa k cepauesmHe. o03ToMy yCTanoCTHY NPOYHOCTb
MOXHO onpeaenuTb NpoBedeHUeM UCNLITAHWI, KakK ykasaHo B [punoxenuu 1V.

B kayecTBe anbTepHaTMBHOIO BapuaHTa, A1 KONeH4aTbiX BaroB, U3rOTOBIIEHHbIX U3
cTanu NOBEPXHOCTHYIO YCTanoCTHYK MPOYHOCTb (FMaBHOE HanpshkeHwe) ons martepuana ¢
NOBEPXHOCTHOW TBEPAOCTbI0O He MeHee 600 HV MOXHO KOHCepBaTMBHO ONpeaenuTb
AMMUPUYECKUM MYTEM:

OFyoneps. = 400 MITa (5.1-1)

Wcnonb3oBaHne 3asucmumocTtu (5.1-1) A4oNyCTMMO MpU UCMONb30BaHUM NPESNONOXEHNS
O TOM, YTO YCTanioCcTHasi MPOYHOCTb YYUTbIBAET BAUAHME OCTATOYHOIO HaMnpsHKEHUs Ha
NOBEPXHOCTU, a KOIPPULMEHT aCUMMETPUN LiMKNa HanpshkeHnn R = —1.

YcTtanoctHas NpoYHOCTb B NEPEXOAHON 30HE MOXET ObITb onpeaenieHa no ypaBHEHUIO B
2.4.9 HacToswen yactn. Ong rantenen LwWaTyHHbIX W, COOTBETCTBEHHO, PaMOBbIX LLEeK
OEenCTBYET criegytowas opmyna:

Opnsum = +K(0,4205 + 39,3)[0,264 + 1,073Y7%% + 732—0‘;’3 + %’: J1/X ] (5.1-2)

roe: Y= D 1 X=Rg ons rantenvn paMmoBOK LUEWNKN,
Y= D n X=Rn gnsa rantenu LaTyHHOW LUenku,
Y= D un X=Do/2 pnsa kpas MacnsHoOro oTBepcrums.

BnnsiHme octatoyHoro HanpshkeHus B (5.1-2) He yunTbiBaeTCA.

B oTnnuve OT MHAOYKUWMOHHO-3aKanMBaeMblX, a3oTUpyemMble U3fenus He UMelT CTOMb
YeTKO BbIpaXXEHHOW 30Hbl nepexoda K cepauesBuHe. [1pu BbICOKOM YPOBHE OCTaTO4YHbIX
HaNPsHKEHUN CKaTUS Ha NOBEPXHOCTU, YPaBHOBELUMBAIOLLME MX HANPSPKEHUS pacTSKEeHUs B
cepaueBuHe ymepeHHbl Bcneacteue Hebonbwown rnybuHbl. lMpyu aHanuse ycrtanocTtu
NognNoOBEPXHOCTHOIO CNOS HeyYeT OCTaTOYHbIX HaNPS>KEHUN pacTsXXeHNs B 30He rnepexoia u
HWKE HEE MOXHO HE MPUHMMAaTb BO BHUMaHue BBUOY PaBHOMEPHOro Npodunsa naMeHeHus
TBEPLOCTW NpY a30TUPOBAHUMN.

HecmoTps Ha To, 4TO B 06LLEM Crydyae pacyeT crieqyeT BbIMOMHATL N0 BCEMY MPOUIio
N3MEHEHMSA TBEPOOCTU, OH MOXET ObITb OrpaHny4eH 1 6onee NPoCTbiM NOAXO40M — aHANN30M
NOBEPXHOCTM U onpedeneHneM YCITIOBHON TOYKN Nepexoa, 3a KOTOPYH MOXeT BbITb NpUHATa
rnybvHa, Ha KOTOpPOW 3HAYeHMe MeCTHOM TBepAaocTU npubnuauTtenbHo Ha 20 HV Bbiwe
TBEpAOCTN cepaueBuHbl. [Mpy aToM B pacyeTax HeobXOAMMO WCMOMb30BaTb CBOWCTBA
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MaTepuana cepaueBuHbl, a HarnpskeHUss B MecTe nepexofja K cepaueBMHEe MOXHO
paccunTbiBaTb No hopmynam ans mectHolx KKH n ucnonesysa t = 1,2ty.

TeepaocTb [HV]

A

+20 HV 1‘

Puc. 5.1.
OcKn3 ycnoBHOM TOYKM nepexoga no rryouvHe (t)

6. XONTIOOAHAA ®OPMOBKA

MpenmyLecTBOM MNOBEPXHOCTHOrO YMNPOYHEHUS YEKaHKOW WM XOnodHow obkaTku
rantenen ABnseTca co3gaHne OCTaTOYHOrO HamnpsiKeHUs CKaTUs Ha CUITbHO HarpyXaembixX
yyactkax. [lpuToM, 4YTO OCTaTOYHbIE MNOBEPXHOCTHLIE HAMpPsSHKEHUs onpeaensanTca
peHTreHorpadu4eckMM MeTOA4OM, a OCTaTOYHble MOAMOBEPXHOCTHbIE HaMNpPsKeHus —
HenTpoHorpacmMyeckMm, [OOCTOBEPHO OUEHUTb  MECTHYH  YCTanOCTHYK  MPOYHOCTb
HEBO3MOXHO, B CBA3N C YeM ee HeobXxoauMOo onpenensatb UCMbITaHMAMM Ha YCTanocTb C
yyeTom TpeboBaHuin MpunoxeHus 1V.

Takoe wucnbiTaHue, Kak MpaBwro, BbIMOSMHAETCA C YeTbIPeXTOYEeYHbIM M3rMbom npu
KoathpuumeHte acummeTpun uukna HanpskeHun R =-1. o pesynbtataMm uWCNbITaHWUA
onpegenseTca n3rmbHas yctanoctHas MPOYHOCTb, MOBEPXHOCTHAA UM NOLMNOBEPXHOCTHAS,
B 3aBMCMMOCTW OT pexunma paspylleHus, NpuHMMaemas B KayecTBe penpeseHTaTUBHOW
yCTanoCTHOM NPOYHOCTM ANS AaHHOMO BUAA Harpy)XeHusi B 30He rantenu.

CooTHOLEHNE KPYTUITbHON 1 U3rMBHON YCTanOCTHOM NPOYHOCTU B 30HE rantenn MoxeT
3HQUUTENbHO OTNMYATLCS OT OTHOLIEHWS! paBHOrO \3, NMPUMEHSEMOro B KpuUTEpuM hoH
Mwuzeca. 370 BbI3BaHO TeM, YTO rNyOGMHa BNMSAHUA (DOPMOBKM, OCTATOMHAA ANS UCKIIOYEHUS
nosiBNeHNsa N3rnbHon NognoOBEPXHOCTHOM YCTaNoCTh, MOXET OKa3aTbCs HEe4OCTaTOYHOM Ans
WCKITIOYEHMS MOAMNOBEPXHOCTHOW YCTaNOCTM NpU KpyveHun, a Tarke adhdeKTOM yBENNYEHNS
CUMbHO HarpyxeHHon obnacTu.

PesynbTaTbl, NONy4YEeHHbIE NPU UCMbITAHUM NOIHOPA3MEPHOro KONIEHYaToro Bana, MoryT
ObITb NPUMEHEHbI ANA KOfleHYaThIX BaroB APYrMx pasMepoB npu yCrioBuK, YTo UX Matepuarn
C y4eTOM KONMYecTBa NErvpyroLmx aIeMeHTOB 1 npouecca TepMoobpaboTkn OTHOCUTCH K
OLHOMY M TOMY € TUMYy N YTO BbINOMHSAETCA hOpMOBKa, NO3BONAOWAA AOOUTLCA CXOXEro
YPOBHSI OCTATOUHbIX HAMPSKEHWUIN CKaTUS KaK Ha NOBEPXHOCTU, Tak 1 B rMybunHe maTtepuana,
T. €. NPOTSHKEHHOCTb WU rnybrHa XonogHoW OOPMOBKU AOMMKHbI 6biTb NPOMOPLMOHANbHbI
paguycy rantenu.

6.1 NoBepxHOCTHOE YyNpOYHEHMe YeKaHKOW C UCMOoNb30BaHMEM Liapa

YcTanoctHass nNpoOYHOCTb MOXeT ObiTb onpegeneHa npyv MNpoBedeHUUM UCTbITaHWU
NOMHOPa3MepHOro KOMeH4yaToro Bana uWnu SMANMPUYECKUMU  MeTodamu, €CNU  OHU
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obecneymBatoT 6onbLUYIO KOHCEPBATUBHOCTL. ECnn nccnegyrotca n narnbHas, n KpyTunbHas
yCTanocTHast MPOYHOCTb, U OKa3bIBAETCS, YTO UX COOTHOLUEHWe oTnuyaetcs oT \3, To
npumeHeHmne kputepus oH Mmnseca cnegyeT UCKNIOYUTD.

Ecnn wuccnepyetca TonmbKO M3rMBHaAsi yCTanocTHasi MPOYHOCTb, TO KPYTUITbHYIO
YCTanoCTHYI0 MPOYHOCTb HYXHO OLEeHMBaTb KOHcepBaTMBHO. Ecnn uarmbHas ycrtanoctHas
NMPOYHOCTb OKa3blBaeTCs Ha X % BblILLE YCTaNoOCTHOM NPOYHOCTMN HEYNPOYHEHHOIO MaTepuana,
TO KPYTWUIbHYIO YCTanoCTHYI MPOYHOCTb criedyeT npuHumate He 6onee yem Ha 2/3 oT X %
BblLLE TaKOBOM Y HEYNPOYHEHHOro Matepuana.

MNMocne u4ekaHKM camoe BbICOKOE OCTaTOMHOE HanpshkeHue oxatua obpasyeTca B
NnoanoBEePXHOCTHOM croe. MoaToMy, B 3aBUCMMOCTM OT NPOBOHON Harpysku npu UCMbITaHUAX
Ha ycTanocTb W OT rpagueHTa HanpsXeHun, B MOBEPXHOCTU MOryT cosgaBaTbcs paboune
HaNPsPKeHNS BblLLE YPOBHA MECTHOWM YCTanoOCTHON NPOYHOCTU. OTO MOXET Bbi3biBaTb B XO4€
UCMbITaHUN Ha YyCcTanocTb nosiBeHMe HebOomnblMX BOMOCTHbIX TPELLMH, KOTOpble K3-3a
XapakTepHOro Npoduns OCTaTOYHOro HaNPSKEHUA oxaTna He ByayT pacnpoCTpaHATLCA Npuy
AanbHEeNWMX UMKNax HarpyxeHus u (4nv) npv ganbHenwem HebOomnblOoM yBenuyeHuu
NPpoOHON Harpy3kM B CBSI3W C TE€M, YTO BbICOKME OCTaATOMYHblE HamnpshKeHWUst cxaTus nog
NMOBEPXHOCTbIO OCTaHaBNMBAIOT pas3BUTUE HEDOMbLUMX NOBEPXHOCTHBLIX TPELMH (CM. JIMHUIO
rpagMeHTHOWM Harpy3ku 2 Ha puc. 6.1).

Ocmamounoe Hanpasicenue pacmadicenus
Yemanocmuas NPOYHOCMbL

I'pajinenTHast Harpy3Ka (T.e. H3ruO W KpyueHHe)
1. VYeranocTHast npouHocTs — Ge3 obpazoBaHust
BOJIOCHBIX TPETHH

2. HepacnpocTpaHsiomasics: BOJOCHas TpeluHa
3. YeranocTHast IPOYHOCTh — YPOBSHb Pa3pbiBa

a. YeTajmocTHasi TIPOYHOCTh (CyMMa OCTaTOYHOTO
HAIPSUKCHUS U HCXOJIHOM YCTAJIOCTHOM IIPOYHOCTH
3aKaJIeHHOTO M OTIYIIEHHOTO MaTepHaa)

b. OcraroyHoe HaNpsUKEHHE 110CJIC YeKAHKH

Paccmosnue
Om nosepxHocmit

Puc. 6.1.
Paboumre n octaTtouHble HanNpPsPKEHWS No4 MOBEPXHOCTLIO Nocre YekaHku. MNpamble nuHumM 1...3 0603HavatoT
BO3MOXHbIE IPaANEHTbI HAaNpPsPKeHUN, BbI3BAHHbIX HArpy3kom

Mpn yCcTanoCTHbIX UCMbITAHUAX NOIHOPA3MEPHOro KoneH4yaToro Bana atm Hebonbluve
BOJIOCHbIE TPELUUHbI HE LOIMKHbI PaCCMaTpMBaTbLCA Kak CMOCOOHbIe Bbi3BaTb paspyLUEHMe.
[ns onpegeneHns ypoBHA paspyLUaoLLmMX HAarpy3oK crieqyeT yYnTbiBaTb TONbKO T€ TPELLMHbI,
KOTOpbl€ BbI3BaHbl YCTANOCTbIO U NPWY 3TOM CMOCOBHbLI NPUBECTU K paspyLUeHunto (Mpu KOTOPbIX
HY>XHO npekpaLlatb UCMbITaHne). ATO TaK Xe MPUMEHMMO K Cryyal YeKaHKN WMHAYKLUOHHO-
3aKarneHHbIX rantenen.
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B uenax yBennyeHus ycTarnoCTHOM MPOYHOCTM WHOYKUMOHHO-3aKaNeHHbIX ranTtenemn
KOneH4yaTbiX BafioB MX MOXHO YeKaHWUTb Mocne WHAYKUMOHHOW 3akankm v oTnycka Ao
Heo6XxoOMMON MOBEPXHOCTHOM TBepaocTu. B aTtom cnyvyae MoxeT noTtpeboBaTtbes
Ha3Ha4eHne ycunus ygapa npu YekaHke B 3aBUCUMOCTM OT TBEPLOCTN NOBEPXHOCTHOIO CHOS,
a He OT Npeaena NpPoYHOCTU OCHOBHOro MaTepuana. BnusHne Ha ycTanocTHyl MPOYHOCTb
rantenen MHAYKUMOHHOW 3aKarku ¢ nocnenyoLwen YekaHkon onpegensercs no pesynbratam
NCMbITAaHUI NOSTHOPA3MEPHOro KONeH4YaToro Bana.

6.1.1 MpuMmeHeHMe MMEKLUXCA pe3ySfibTaTOB K aHaroOrM4yHbiM KOJeH4YaTbIiM
Banam

CeeneHuns 06 n3aMeHeHUn yCTanoCTHOM NPOYHOCTU MPU UCNONb30BaHUM NOBEPXHOCTHOTO
YNPOYHEHMST YEeKaHKOM MOryT ObiTb MCMONb30BaHbl NPU pacyeTe OPYrnx KoNeH4aTbiX BasioB
npv yCrnoBun BbINOMHEHUA cnegyowmnx TpeboBaHnii:

pa3mep Lapa, OTHECEHHbIV K paguycy rantenu Bana, OMMKEeH oTnmyaTbesa He 6onee Yyem
Ha £10 % oT npoweawero ucnbiTaHne KoJIeH4YaToro Bana;

obnactb Bamna, nogBeprHyTas MOBEPXHOCTHOMY  YMPOYHEHUIO JOSmKHa  ObiTb
3KBMBaNeHTHa aHanorn4yHom obnacTu UcnbITaHHOro Bana, NMOOo NpeBbILLAaTL €€;

yrnoeasi NPoOTSKEHHOCTb KOHTypa rantenu, OTHECEHHasl K paguycy rantenu, OofKHa
oTnnyaTbCcs He Oonee yem Ha +15 % OT NpolleaLlero UcnbiTaHWe KOfleH4YaToro Bana wu
OOMMKHa ObITb pacnonoXxeHa Tak, YToObl OXBaTbiBaTb 30HY KOHLEHTPALUMM HaNPsHKEHUN nNpu
paboTe oBuraTens,

NPUMEHSAETCS aHaNOrMYHbIN MaTepuarn ¢ y4eTOM KONMYECTBA NEMMPYHOLLMX 3NTEMEHTOB U
npouecca TepMoobpaboTky;

CKOPOCTb NMogauyn LWapoB AOMMKHA HAX0AUTLCS B TOW XKe Nponopumm K paguycy;

ycunue, npunaraemoe K wwapy, AOIMKHO ObiTb NPONOPUMOHAbHO TBEPAOCTU UCXOOHOMO
MaTepuana (ecnv TBepAoCTU pasnuyarTcs);

ycunue, npunaraemoe K wapy, OSMKHO 6bITb NPpoNopLUMoHanbHO KBagpaTty ero paguyca.

6.2 XonogHaa obkaTka

YcTtanoctHasi MPOYHOCTL MOXET ObiTb OnpedeneHa Mnpuv MNPOBEAEHUM UCTLITAHWUIA
NONMHOPa3MepPHOro KOMEeHYaToro Bana WM 3MAUPUYECKMMU METOAaMK, €CNMU  OHU
obecneynBatoT 6onbLIYO KOHCEPBATUBHOCTbL. ECnn nccnenyrotca n narnbHas, n KpyTunbHas
yCTanocTHasi MPOYHOCTb, U OKa3bIBAETCS, YTO MX COOTHOLIEHWe oTnuyaetcs oT V3, To
npumMeHeHue kputepusa poH Munseca cnegyeT UCKMIOYUTD.

Ecnn wuccnepyetca Tonbko M3rMbHast ycTtanocTHasi MPOYHOCTb, TO  KPYTUITbHYHO
YCTanoCTHYIO MPOYHOCTb HYXHO OLEeHMBaTb KOHCepBaTMBHO. Ecnn uarmbHas ycrtanocTtHas
NPOYHOCTb OKa3biBaeTCsl Ha X% BblILLIE YCTANIOCTHOM NPOYHOCTN HEYNPOYHEHHOIO MaTepurana,
TO KPYTUNbHYK YCTANOCTHYK MPOYHOCTb crieayeT npuHMMaTtb He Gonee 4yem Ha 2/3 oT x%
BblLLE TAaKOBOM Y HEYNPOYHEHHOro Matepuana.

6.2.1 NMpumeHeHMe UMeLIUXCA pe3yNbTaTOB K aHanoru4yHbIM KOSIeHYaTbIM
Banam

CeepneHus 06 M3MeHeHUn yCTanoCTHOM NPOYHOCTI NPU UCNOMNb30BaHMM NOBEPXHOCTHOIO
YNPOYHEHMSA XONnoAHoW obkaTkonm MoryT ObiTb MCMOMb30BaHbl MpU  pacdeTe Opyrux
KOneH4aTbIX BafioB NpW YCrOBUUN BbINONIHEHNS CReayoLwmx TpeboBaHui:

obnactb Bana, noABeprHyTas MNOBEPXHOCTHOMY YMNPOYHEHWO [OIMKHA  ObiTb
3KBMBANEHTHa aHanorm4yHon obrnacTn ucnbITaHHOro Bana, NMMOOo NpeBbIaTh €e;

yrnoBasi NPOTSPKEHHOCTb KOHTypa rantenu, OTHECEHHas K paguycy rantenu, AOofmKHa
oTnnyaTbCca He Gonee yem Ha +15 % OT NpolleaLllero ucnbiTaHWe KOfeH4yaToro Bana wu
AOIKHa ObITb pacnonoXxeHa Tak, YToObl OXBaTbiBaTb 30HY KOHLEHTPALUMM HaNpPshiKeHUn npu
paboTe gBuraTens;

NPUMEHSIETCA aHanorMyHbl MaTepuan ¢ y4eTOM KONM4YeCcTBa NernpyoLmnx aieMEHTOB U
npouecca TepmoodbpaboTky;
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ycunue, npunaraeMmoe K ponuky, OOMMKHO paccynUTbiBaTbCs Tak, YTobbl obecrneyunTb Kak
MUHMMYM TaKyl0 >Xe OTHOCUTENbHYH (T.e. OTHECEHHYK K paauycy rantenu) rnyouHy
00paboTku.
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TMPUTTIOXKEHUE VI

PYKOBOACTBO NO PACHETY KO®®ULIEHTOB KOHLIEHTPALIUU HANPSXXEHUWA B
KPAAX MACIIAHbLIX OTBEPCTUN KOJIEHYATbLIX BAJIOB NP NOMOLLUN METOOA
KOHEYHbIX 3JIEMEHTOB

CopepxaHune

1. OO6Lwme nonoxeHus

2.  TpeboBaHusa k mogenu

2.1 PekomeHgauun ansa anemMeHTHOWN CeTKM

2.2 Matepuan

2.3 Kputepum kadecTBa afIEMEHTHOWN CETKM

2.3.1 KpuTepui rnaBHbIX Hanps>KeHun

2.3.2 Kputepuin ocpegHeEHHOCTU/HEOCPEAHEHHOCTN HaNPSXKEHNI
3. Cniyyam Harpysku 1 oLeHKa ypOBHS HaNpsKeHU
3.1 Kpy4eHue

3.2 WNarmb
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1. OBLWWIME NOJNTOXKEHUA

Llensto gaHHOro aHanusa sBnsieTcs onucaHue NpMMEHEHNa — BMEeCTO aHanmTu4eckoro
pacyeTa — MeToda KOHeuYHbIX anemeHToB (MK3J) ans onpegeneHnsa KoapuumneHToB
KOHUeHTpauun HanpshkeHnn (KKH) B kpasix mMacrnsiHbix OTBEPCTUMIA. AHaNUTUYECKUA MeTonq
OCHOBbIBAETCHA Ha AMNUPUYECKNX POPMYMaXx, NONyYEHHbIX N3 pe3yrbTaToB TEH30METPUM UNu
NoNAPU3aLNOHHO-ONTUYECKMX U3MEPEHUI PasnNUYHOro Kpyrroro npokata. Mcnonb3oBaHue
aTnX bopMyn 3a npegenamm ux NPUMEHNMOCTI MO MBOMY 13 NapaMeTpPoB MOXET NPUBECTU
K owmbkam 1 B TOM, 1 B pPYromM HanpasneHnn, No3ToOMy pekoMeHayeTcs ucnonb3osatbe MKDO.

KKH, paccuyuTaHHbIn B COOTBETCTBUM C MONOXEHUSAMU HACTOSALWEro [AOKYMEHTa,
onpefensaeTca Kak OTHOLWIEHWe HanpsKeHun, paccdmtaHHblx MK3S, K HOMUHanbHbIM
HaNpPsPKeHNAM, pacCYUTaHHbIM aHanUTUYECKUM METOAOM.

Mpn wncnonb3oBaHMM MeToda ANd NPOBEeOEeHMS pacyeToB B COOTBETCTBUN C
TpeboBaHMaAMM [NaBbl 2.4 HacTosWen 4acTu, crneayeT BbIMNOMHATL pacyeT rNaBHbIX
HanpspKeHUN.

AHann3 OOMKEH nNPOBOANTLCA B paMKax JIMHENHO-YNPYroM KOHEYHO-3M1IEMEHTHOMN
MOZENN; BO BCEX Chny4asdx HarpyxeHus criegyeT MNpUMEHATb €eOMHUYHbIE Harpysku
COOTBETCTBYIOLLEN BEMNYNHDI.

PekomeHaoyeTcss nNpoBepsATb  3ANIEMEHTHYH  TOYHOCTb  MCMOSIb3yEMOrOo  KOHEYHO-
3MIEMEHTHOrO pellatend, HanpumMmep, NOCPEeACTBOM MOLENMPOBaHUS MPOCTON reoMeTpun C
nocrneayrowmMm CpaBHEHUEM HamnpsbkeHWW, nosiydyeHHbiX u3 MKO, ¢ pesynbtatamu
aHanuTU4YecKoro pacyeTa.

Bmecto MKO MOXeT Takke MCnonb30oBaTbCA METOA rPaHUYHbIX 3NIEMEHTOB.

2. TPEBOBAHUA K MOOENN

OCHOBHble pekoMeHAaLMn 1 ONYLEHNUSI MPY NOCTPOEHUN KOHEYHO-3NIEMEHTHOM MOAEN
npeacTaeneHbl B 2.1. 3akOHYeHHas KOHEYHO-3reMeHTHasa Moaenb AOMMKHA COOTBETCTBOBATL
OLHOMY U3 KpUTEpMEB, NpeacTaBneHHbIX B 2.3.

2.1 PekomMeHpauum ans aneMeHTHOMN CEeTKU

UTtobbl 0GecneunTb KavyeCcTBO CETKM, KOHEYHO-3MEMEHTHYK Moernb AN OLEHKU
KO3(PPMLUMEHTOB KOHLUEHTpaUMM HanpskeHnn cnegyet CTpoUTb B COOTBETCTBUMM  CO
cneayrwmMmn pekoMeHgaunsamun:

MOZenb A0SMKHa ONUCbIBaTb OAWMH MOMHOLEHHbIA KPUBOLLMIM OT OCEBOW JIMHUU OAHOro
pamMOoBOro NOALUUMNHUKA 0 OCEBOW NTMHUU cOCeqHEro paMoBOro NoALWNMHUKA.

B6r13un kpaeB NCNonb3yrTCs dNeMeHTbl CrieAyoLmX TUMNoB:

10-y3roBble YeTbIpexrpaHHble 3reMeHTbI;

8-y3noBble WeCTUrpaHHble 351IEMEHTHI;

20-y3roBble WeCTUrpaHHbIe 3NIEMEHTHI.

B651M3un kpaeB MacnsHbIX OTBEPCTUI UCMONb3YIOTCA CReayloLmne XxapakTepuCTUKN CETKU:

MakcumarnbHbI pasMmep anemeHTa a = r/4 nNo BCeu rantenu Kpas u B HanpasneHuu
MacnsiHOro OTBepCTUS (B Criydyae Ucnonb3oBaHus 8-y3noBbiX LWECTUTPAHHBIX 31IEMEHTOB OHU
OOJMKHbI BbITh eLe MeHbLUEero pasmepa A58 COOTBETCTBUS KpUTEPUSAM KavecTBa ANeMEeHTHOM
CETKN).

PekomeHgyembie pa3mepbl 31eMEHTOB B HanpasneHuu rnybuHbl rantenu:

TOMLWMHA NepBOro cnoga paBHa pasmepy anemMeHTa a;

TOMLWMHA BTOPOro Cnos paBHa pasmepy anemMeHTa 2a;

TOMLWMHA TPETLEro Cros paBHa pasMepy arnemeHTa 3a.

Kak npaBuno, ocTanbHas 4acTb KpuBowwMna [OMKHa obecnevvBaTb YUCNEHHYHO
YCTONYMBOCTb peLlaTtens.
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CeepneHus 1 oTBepCTUsl, NpefHa3HayYeHHble ONns 06neryeHns KOHCTPyKuuMMK, cnegyet
MOZENMPOBaTb.

MpuMeHeHne nogmoaenen aonyckaeTcs npyu cobnogeHnn TpeboBaHM NPUMEHSEMOro
nporpaMmmMHoro obecne4veHusi.

2.2 MaTepuan

B rnaBe 2.4 HacTosiLEN YacTn He pacCcMaTpmUBalOTCs TakmMe CBOMCTBA MaTtepuarnos, Kak
moaynb HOHra (E) n koadbduumeHT lNyaccoHa (v). Ons aHanuza MKO 3t napametpbl
Martepuana HeobxoanMbl, MOCKOSbKY CHavana paccyntbiBaeTcs ynpyrme gedgopmaumm, a ns
HMX Yyepe3 moaynb KOHra n koadpdurumeHT MNMyaccoHa paccunTbiBalOTCA HanpsbkeHusa. Cneayet
ucrnonb3oBaTb [OOCTOBEPHbIE 3HAYeHWss CBOWCTB MartepuanoB, nmbo B3ATble U3
OOKyMeHTaumn, Nnnbo n3MepeHHbIe Ha NpeacTaBUTENbHbLIX 0Opa3suax MaTepumaros.

[n§a cTanu pekoMeHayoTca crieayowme 3Havenus: E = 2,05x10° MMa n v = 0,3.

2.3 Kputepun kauectBa 3yIieMeHTHOMN CETKMN

Ecnn wucnonb3yemasi 3neMeHTHass ceTka He COOTBETCTBYET HM OOHOMY 13
HWXEYKa3aHHbIX KpUTEPUEB ANs onpeneneHns koadUUNEHTOB KOHLEHTPaLMW HaNPs»KeEHWI
B uccnegyemon obnactu, JomkeH ObiTb NPOBEAEH MOBTOPHbLINA pacyeT C UCNONb30BaHNEM
Oonee Menkowm CeTKN.

2.3.1 Kputepuin rmaBHbIX HanpsikeHUmn

KayecTBO ceTkn OOMKHO ObITb MOATBEPXKOAEHO NMOCPEOCTBOM MPOBEPKM COCTaBMSOLLEN
HanNpsPKeHNs, HOpMaribHOM K MNOBEPXHOCTM paguyca Kpas macnsiHoro oTsepctus. [lpwm
rMaBHbIX HANPSPKEHUNAX g, g, U a3 AOMKHO BbINOMHATLCS crieaytollee TpeboBaHue:

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

2.3.2 Kputepuin ocpegHeHHOCTU/HEOCPEQHEHHOCTU HaNpsXXeHUn

Kputepun  ocpegHEeHHOCTU/HEOCPEQHEHHOCTN  HanpshkeHW  OCHOBbLIBAETCS  Ha
OTCNeXvBaHUM HEOOHOPOAHOCTEN B HAMPSKEHUSIX, onpeaensemMbiX Ha arieMeHTax rantenm
npu pacyete KKH:

HeoCpedHEeHHbIE Y3rOBble HanpshkeHusi, pacCYUTbiBAaEMble HA KaXXAOM 3feMeHTe,
CO€QVHEHHOM C TEM WM MHbIM Y31OM, OOSMKHbI OTNMYaTbca MeHee 4eM Ha 5 % ot 100 %
OCpeLHEHHOro y3r0oBOro HanpshKeHs Ha 3TOM yarne B uccriegyemov obnactu.

3. CINYYAN HATPY3KN N OLIEHKA YPOBHSA HANPSXXEHUA

Mpn onpegeneHnn KKH B3ameH aHanutudeckoro cnocoba, onuceiBaemoro B 2.4
HacTosWen 4YacTu, pacdeTbl AOMKHbl OblTb BbINOMHEHbI ANA HWXecrneayLwmx cryvyaes
HarpyxeHus.

3.1 Kpy4yeHue

KoHCTpyKuMs noaBepraeTcs BO3AeNCTBMIO YNCTBLIM KpydeHuem. [edhopmaumns TopLeBbIxX
NoBepXHOCTEN MOAENV NOAABMNSAETCS.

KpyTAwwmin MOMEHT npunaraeTcs K LeHTpanbHOMY Y3y Ha OCK KONleH4aToro Bana. QtoT
y3en paboTaeT Kak rnaBHbI y3en C LWeCTbio CTeneHsaMu cBoboabl U XXEeCTKO COeOUHEH C
ocTanbHbIMW y3rlaMn TOPLIEBOM MOBEPXHOCTN.

Takue rpaHuUYHbIE YCIOBUSA U YCNOBUA HarpyXXeHnsa npuMeHnMbl Kak aAns psagHbIX, Tak n
V-00pasHbix gBuratenen.

Ha Bcex y3nax Ha Kpalw MacrsiHoro OTBEpPCTUS MOMyYeHbl rMaBHble HanpsKeHus, U3
KOTOpbIX B3ATO MakcumaribHoe 3HauyeHue AN nocnejyroulero pacyeta koaddpuumeHTa
KOHLIEHTpaunn HanpsXXeHun:

_ max(|oq],|oz],|o3])
Yr=——

N
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roe HOMWHanbHOE KPYTUITbHOE HamnpsikeHue Ty Ha LWaTYHHOW Lenke onpegeneHo no
2.4.5.1 HacToSALEN YacTn NpKU KpYTSLLEM MOMeEHTe T

ty =T/W,
Yl :
I Hazpyska:
. ~ ~
A H Kpymawuit momenm
2 - - - ‘é_' ' e T npunacaemcs «
1 ]
. 1 : i | YEHMPANLHOMY Y3y
VY, | l '
I ! I
' A (]
| | 12 T |
B L A A
5 =
I 1 I 5 E l \
L] ) E ’
R 1
U '
luln 3
P .
ol L I
I A | ! '
L2
I'panuunvie ycnosus: . I > |
Bce cmenenit c6o0boowl 60 ' | La .
6cex Y3nax NOIHOCMbLIO : 2 ] |
OSPAHUYEHbL: MHoroTo4e4HOe OrpaHH4YCHHE:
ux,yz =0 Bee y3uIbl HONIEPEUHOIO CeUeHHs
JKECTKO CO/TMHEHBI ¢ IIeHTPAIb-
HBIM (IVIAaBHBIM) Y3JIOM.
Pwuc. 3.1.

[paHn4HbIE YCINoOBUA N YCITOBUA HaArpy>XeHua Angd cryydasa HarpyXXeHma Kpyd4yeHnem

3.2 N3rnd

KoHCTpyKumMsa nogsepraetca BO3OEeWUCTBUIO YMCTbIM M3rnbom. [edopmauunsa TopLeBbixX
NOBEPXHOCTEN MOAENM NO4aBNSsIETCA.

N3rmbatowmii MOMEHT npunaraeTcs K LeHTpanbHOMY Yy3ry Ha OCU KONeH4aToro Bana.
OT0T y3en paboTaeT Kak rnaBHbIN Y3€en C LWECTbo CTeneHs M cBoboabl 1 KECTKO COeAMHEH C
ocTanbHbIMK y3riaMn TOPLIEBOM MOBEPXHOCTW.
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'
y ! Hazpyska: Hzzubaouguil
4 1_ Momenm M npunazaemes
[~ é. Y 1 K YeHMPansHOMY Y31y noo
X //+ l k F\ ! VoM Y OMHOCUMENLHO
z 4' L . MAacnanHoeo omeepemus
ZI w® » | / (cm. 2.4.4.2 znasvi 2.4
.é, E i _l - Hacmosuerl yacmu)
5 =
0 ETT
A i H
74 8
uln |
| L, | |
>
. ey | : '
‘ l I_3 .
R I >

I'panuunvie ycnoeusa:
Bce cmenenu c60600b1 60
6cex Y3nax NOAHOCMbIO
OCPAHUYEHDI:

ux,yz = 0

Mnozomoueunoe ocpanuuenue:
Bcee ysnbl nonepeunozo ceuenus
JHCECMKO COCOUHEHbL C YeHNM-
PANLHLIM (2NAHBIM) Y3N0M

Puc. 3.2.
['paHnYHbIE YCNOBKSA 1 YCMNOBUSA HArpyXeHus Ansi criydas BO34eNCTBUS YUCTBIM U3rnbom

Takue rpaHuMYHbIE YCIOBUS U YCITOBUS HArpy>XeHUs NpUMeEHNMbI Kak anst psigaHbIX, Tak n
V-0bpasHbix gBurarenemn.

Ha Bcex y3nax Ha Kpalw MacrisiHoro oTBepCTUSI MOSyYeHbl MaBHble HanpPsKeHUs, u3
KOTOpbIX B3ATO MakcumaribHoe 3HadeHue aAns nocriegyrowero pacyeta KKH:

_ max(|o4],|02],|03])

ON

VB

roe HoMuHanbHoOe M3rMbHoe HanpsKeHne gy Ha LWaTYHHOW LWenke onpeaeneHo no 2.4.4.2
rnaBbl 2.4 HACTOSLLIEN YacTy Npy n3rndaroiem MOMeHTe M:

oy = M/W,
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3 NAPOBbIE TYPBUHDI

3.1 OBLWME NONOXEHWUA

3.1.1 MmaBHbI Typbo3ybuaThin arperat gomkeH obecnednBatbe peBepc C MOSHOro
nepegHero xoda npv pacyeTHOM MOLUHOCTM Ha 3afHUA XO4 W peBepc B OOpaTHOM
HanpaBneHnn ¢ NPMMEHEHNEM KOHTpNapa.

3.1.2 TypboarperaTbl, NpeaHas3Ha4YeHHbIe ANs1 UCNOMNb30BaHMSA B Cy40BbIX CUMOBbIX
yCTaHOBKax B KayecCTBe rMaBHblX, AO/MKHbI OTBeYaTb Tawke TpebosaHuam 2.1 yactm VI
«MexaHunyeckne ycTtaHOBKNY.

Ha cymax c MHoroBanbHbiMM YCTaHOBKaMu MNpu BMHTaX (UKCMPOBAHHOMO Luara
Typboarperar Kaxgoro Bana AoMmKeH UMeTb TypOUHy 3agHero xoga.

3.1.3 TypOvHbl  BCnoMoOraTeslbHbIX MEXaHW3MOB [OOJDKHbl  3anyckatbcsi  6e3
npeaBapuTeribHOro nporpesa.
3.14 Ha OOHOBMHTOBBLIX Cydax C MHOFOKOPMYCHbIMM TypbuHamu LOMMKHbl ObiTb

NpUHATBI Mepbl ana obecnevyeHns GesonacHon paboTbl MpU MEPeKkpbITUM nogayn napa K
nto6omy 13 kopnycos. [nsa aTon Lenv nap MoXeT HenocpeacTBEHHO NogaBaTbCsa Ha TypOUHy
HW3KOro AaBrieHus, a TypbuHbl BbICOKOrO MUNn CpedHero AaBneHnss MoryT HenocpeacTBeHHO
OTBOAWTb Nap Ha KOHAEeHcaTop.

Mpr 9TOM AOMKHBI NpegycMaTpMBaTbCa Haanexallmne yCTPoNCcTBa 1 opraHbl yrpaBrieHus
Ans paboTbl B ykasaHHbIX YCMOBMSX C TeM, 4YTOObl OaBrneHve u TemnepaTtypa napa He
npesbicunn 6e3onacHbIX 3Ha4YeHUn ansa TypbuHbl 1 KOHAeHcaTopa.

Bce Tpybonposogbl M knanaHbl 3TUX YCTPOMCTB OOSMKHbI OblTb NErkogoCTymnHbIMU U
COOTBETCTBYIOLWNM 00pasoM MapkMpoBaHbl. [0 XOAOBbLIX WCNbITAHUA [OMKHbI  ObiTh
npousBedeHbl NpeaBapuTenbHble UCMbITaHUS 00OopydoBaHMS NPU  BCEX BO3MOXHbIX
KOMBUMHaLMAX COCTOSIHUI yKa3aHHbIX KnanaHoB 1 TpybonpoBoaoB.

[ormkHbl 6bITb onpeaeneHbl 4onyckaemble MOLLHOCTU U CKOPOCTM Npy BbIBOAE U3 paboThl
nobon ns TypbuH; cCooTBETCTBYIOLAA UHAOPMaLMS OOMMKHA HaXxoaUTbCsa Ha 6opTy cyaHa.
JomkHa ObiTb NMpoM3BeAeHa OUEHKa BIMSHWA yKas3aHHbIX BapuaHToB paboTbl TypOuH Ha
LEHTPOBKY BarnoB U Ha HarpyxeHue 3yb4atbix nepeagau.
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3.2 POTOP
3.2.1 PacueT petanen potopa Ha MPOYHOCTb [OIMKEH MNpPOM3BOAUTLCA Ha

MakCUMarnbHyl0 MOLLHOCTb, a TaKKe Ha MWHble BO3MOXHbIE€ Harpy3kM, MNpu KOTOPbIX
HanNpshKeHUs MOryT 4OCTUraTb MakCUMaribHOro 3Ha4YEHUS.

Kpome Toro, gormkeH npon3BoanTbC NPOBEPOYHbBIA pacyeT HaMpsPKeHUs1 B pOTOpe U ero
JeTansx npy YyactoTe BpalleHusd, npesbilatoLLen makcumansHyo Ha 20 %.

3.2.2 Kputnyeckas 4dactota BpalleHuMst poTopa AOSMKHA MpeBbiaTbh pacyeTHYH
4YacTOTY BpaLleHusl, COOTBETCTBYHOLLYIO pacHeTHON MOLLHOCTU, He MeHee YyeM Ha 20 %.

CHMXeHMe KpUTUYECKOW YacTOTbl BpalleHUs MOXeT ObiTb AOMyLweHO npu ycrosum
npeAacTaBneHnsa AoKa3aTenbCTB HAAEXHOCTN paboTbl TYpOMHbI Ha BCEX KCMNyaTauMOHHbIX

pexumax.
3.2.3 [nsa Kaxxgoro BHOBb CNPOEKTUPOBAHHOrO obnonaTbiBaHusA Tpebyetcsa pacyeT
Ha BMOpauuio 1 nocrneayoLasi onbiTHas NPoOBEPKA ero BUGPALMOHHOM XapaKTEPUCTUKN.
3.2.4 KOHCTpYKUMA 3amMKa NONaToOK CO CbEMHOM 4acTbiOo LWEKUM Aucka U gpyrue
nogoOHLIE KOHCTPYKLUWUK, Bbi3blBalOWME 3HAYMTENBHOE MECTHOe ocrnabneHue obopa, He
AonycKaTCs.
3.25 PoTtopbl TypOGWHbI B OKOH4YaTenbHO cobpaHHOM BWAE [OOIDKHbI ObiTb

ANHaMn4eCckn ypaBHOBeLUEHbl Ha 6anchprBqu017| MalwunHe C YyBCTBUTEJIbHOCTbLIO,
COOTBeTCTByI'OLLI,elz pasaMepam n macce poTopa.
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3.3 KOoPnycC
3.3.1 B cranbHbIX nuTbiX Kopnycax TypOuH JonyckaeTcs npuBapka OTAeNbHbIX
NUTBIX YacTen 1 naTpybKoB NS NPUCOeANHEHNS pecnBepoB, TPyO 1 apmaTypsbl.
3.3.2 Maponogsoaswmi natpybok TypOuHbl 3agHero xoda He AoSmKeH BbITb XKECTKO
CBsi3aH C BHELLUHMM KOPMYyCOM TypOUHbI.
3.3.3 MprMeHeHne npoknagok Mexay draHuamMm ropusoHTanbHbIX U BEPTUKaNbHbIX

pa3beMoB TYpOUH He fonycKaeTcs; B Lensax YNioTHEHNS pa3peLuaeTcs NOKpbIBaTb NIOCKOCTH
pa3beMoB rpaduMToBbIMM OBMaskamu.

3.3.4 Hnadparmbl, 3akpenneHHble B  Kopnyce TypOuHbI, [OOIMKHbI  UMETb
BO3MOXXHOCTb TEMNIOBOro pacLUMpEHWs B pagmanbHOM HanpaenieHnn B npegenax 4onycTtmmon
pacueHTPOBKM.

3.35 PacuyeT anadparmbl JOMmMKEH NPON3BOAUTLCS Ha Harpy3Ky, COOTBETCTBYHOLLYYHO
MakcumanbHOMy nepenagy AaBneHus B ctyneHun. aktnyeckuin npornd anadparmbl JOSHKEH
OblTb MeHble npornba, NpyM KOTOPOM BO3MOXHbI 3a4eBaHMA 3a OUCK UMW YNOTHEHUSA
anadparmol.

3.3.6 B kopnyce TypOvHbI HW3KOrO [AaBneHMs [OOSMKHbI MpegycMaTpuBaTbCA
rOproBuWHbI A4S ocMoTpa obrionaTbiBaHWUS NOCHeAHUX CTyneHen. Y TypOuH CO BCTPOEHHbIMM
KOHAeHcaTopamMu AOMKHbI NpegycMaTpyMBaTbCsl FOPrIOBUHBI ANA OCMOTpa BEPXHUX PSOoB
TPYOOK 1, MO BO3MOXHOCTU, AN AOCTyna BHYTPb KOHAEHcaTopa.

3.3.7 KoHCTpyKumst TYpOUMHbI AOMKHA A0oMNycKaTb NOABEM KpbiLLEK NOALMNHUKOB 6e3
pasbopku kKopryca TypbuHbl W KOHLUEBbIX YacTen YMMAOTHUTENbHbIX YCTPOMUCTB W
TpybonpoBoaoB.
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3.4 NOALUUINMHUKA

3.4.1 Y rnaBHbiX TYpOMH [OMKHbI MPUMEHATBCS MNOALWMMNHUKMA CKOMbXeHus. B
TypOuHax, NPOEKTUPYEMbIX Ha ObICTPbIA MYCK U3 XONMOAHOrO COCTOSAAHWS, PEKOMEHOYeTCs
npUMeHeH1e NOALUUNHUKOB C CaMOYyCTaHaBIMBaOLWUMUCA BKITadbiamMu.

3.4.2 YNopHble NOAWMWMHUKA [MaBHbIX TYpOWH [O0MmkHbI ObiTb, Kak npasuso,
opHorpebeHyaTble. [NNpumeHeHe NOALNMHMKOB APYrMX KOHCTPYKLMA OOIMKHO ObiTb 0400peHo
Peructpom.

MoAawwnnHMKKn, HarpyXeHHble gaBneHnem 6onee 2 Mlla, pekomeHayeTcs obopynoBatb
NMOBOPOTHbIMM O0BGOMMaMuM WM YCTPOWUCTBaMM ANs  aBTOMATUYECKOro BblpaBHUBAHUSA
0aBNeHUs Ha CEerMeHTbI.

3.4.3 TonwmHa aHTUPPUKLMOHHOIO CIOSi CErMEHTOB YNOPHOro NOALLMMHMKA OOMMKHA
ObITb MEHbLLUE MUHUMANbHOIO OCEBOro 3a3opa B MPOTOYHOM YacTu TypOUHbI, HO HE MeHee 1
MM.
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3.5 CUCTEMbI OTCOCA, YIMNTIOTHEHUA U NMPOAYBAHUA

3.5.1 MnaBHble TypboarperaTbl AOMKHbI MMETb CUCTEMY OTCOCA Napa M YNnoTHEeHUS
HapPYXHbIX YNIOTHUTENbHbLIX YCTPONUCTB C aBTOMATUYECKUM perynupoBaHWeM [aBrieHus
YNNOTHAOLWEro napa.

MoMMMO aBTOMaTU4ECKOro JOSPKHO NpeaycMaTpuBaTbCa pyYHOe yrnpaBneHne cucTeMon
oTCcocCa U ynnoTHeHWs napa.

3.5.2 Kaxgasa TypbuHa [omkHa UMETb CUCTEMY MpoayBaHusl, 00ecnevMBatoLLyto
NnosfHoe yaaneHvne KoHaeHcaTta U3 Bcex CTyneHen 1 nonocten TypouHbl.

Cwuctema npogyBaHus AofmKHaA ObiTb Tak yCcTpoeHa, YTobbl MCKIoYanacb BO3MOXHOCTb
NoCTynneHnst KoHaeHcarta B HepaboTatowme TypOuHbI.
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3.6 YNPABJIEHUE, 3ALLUTA U PEIYIIMPOBAHUE

3.6.1 Kaxabim rnaeHbIi Typboarperat OOMmMKEeH MMeTb MaHEeBPOBOE YCTPOWCTBO,
npeaHasHavyeHHoe ANs ynpaBreHnsa 1 MaHEBPUPOBaHWSI.

MprBOAbI ynpaBneHns MaHEBPOBLIMU KrianaHamu Typboarperata mMoLwHocTbio 7500 kBT
n 6onee AomMkHbl BbiTb MEXaHU3NPOBaHbI; MPY 3TOM cnegyeT npegycmaTtpvsaTb aBapunHoe
py4YHOe ynpaBrieHue KranaHamu.

3.6.2 Bpemsa nepeknagku opraHoB ynpaBfieHUs1 MaHeBpPOBOro YCTPOMUCTBa
Typboarperata n3 NonoXXeHUs NOsHOro NepegHero Xxo4a cyaHa Ha NosHbIA 3agHUn Xo4 unu B
oBGpaTHOM HanpaBneHun He JOSMKHO NpeBbiwaTth 15 C.

KOHCTpyKUMsi ~ MaHeBpPOBOro  YCTPOWCTBaA  [OSMKHA  UCKNIOYaTb  BO3MOXHOCTb
OQHOBpPEMEHHON nodayun napa K TypbuHe nepegHero u kK TypbuHe 3agHero xoaa.

3.6.3 naBHble © BcrnomMoraTenbHble TypOWHbI AOMKHbI OblTb  0GOPYAOBaHbI
npeaenbHbIMU  BbIKMNOYaTENAMKM,  BO34EUCTBYOLWMMW  Ha  aBTomatr  ©6e3onacHoCcTu
(6bbICTpO3anopHbIV KranaH), aBTOMaTUYECKM NpeKpaLlaloWmMin AoCTyn napa B TypoOuHY npu
NpeBbILLEHNN POTOPOM HACTOThbl BPALLEHWS, COOTBETCTBYIOLLEN MaKCUManbHOM MOLLHOCTU Ha
15 %.

BbICTpO3anopHbLIM  KnanaH  OOMMKEH  3aKpbiBaTbCA  OT AEWCTBUSA  NpPeneribHoro
BbIKNIOYaTENS, HENOCPEACTBEHHO COEAMHEHHOro C Barniom TypbuHbl. B kayecTBe npeaenbHOro
BbIKNOYATENA MOXET ObiTb NMPUMEHEH MacnsHbIA BblKoYaTeNb, MOyYalowmin UMNynbC
OT UmMnennepa, MMeLLLEro HENOCPEACTBEHHbIV NPUBOA OT Bana TypOuHbI.

Y  MHOrokopnycHblx  TypboarperatoB  npedenbHbli  BbIKNOYaTENb  AOSMKEH
yCTaHaBNMBaTbCSA Ha Bany Kaxxgon TypOuHbI.

Typ6oarperatbl, NnpegHa3HadYeHHble ANs1 UCNONb30BaHMA B YCTAHOBKAX, BKITHOYAOWMX B
cebsi peBepCMBHbI pPeaykTop, BUHT perynupyemoro Lara unuv gpyrue YyCTpOWCTBa,
pasobuwatowme TypbuHy OT BanonpoBoAa, B LOMNOMIHEHME K NpedenbHOMY BbIKIOYaTento
OOJKHBbI MMETb PErynsaTop CKOPOCTWU, OrpaHMYMBalOLLMIA YaCcTOTy BpalleHuss TypOuHbl npu
N3MEHEHMM Harpyskn 4o BBOAA B AEMCTBME NPeaenbHOro BblknovaTens.

Perynatopbl ckopoctu TypboreHepaTopoB LOMKHbI OTBevaTb TpeboBaHuam 2.11.3 —
2.11.7.

3.6.4 Y kaxgomn TypbuHbl AOMKHO NpeaycMaTpuBaTbCa YCTPOMUCTBO AN 9KCTPEHHOIo
npekpalleH1a nogaym napa B TypOvHy, MTHOBEHHO 3akpbiBatoLLiee ObiCTPO3anopHbIv KnanaH
BO3ENCTBMEM PYKMU.

Y rmaBHoro Typboarperarta 3TO YCTPOMCTBO AOSMKHO NPUBOAUTLCH B OEUCTBUE U3 ABYX
MECT, PacnofIOXeHHbIX Ha OQHOWN 13 TYpOMH 1 B NOCTY yrpaBneHus.

Y BcnomoratenbHbiX TypboarperatoB 3TO YCTPOWCTBO AOMKHO HAXoguTbCs PSAOM C
npeaenbHbIM BhIKNtoYaTenem.

3.6.5 MaponpoBoa Mexay MaHEBPOBLIM YCTPOMCTBOM M COMNMOBOWN KOPOBKOWM OOMKEH
UMEeTb NO BO3MOXHOCTM Marbin 06beM ANs UCKITHYEHUS HEAOMYCTUMOrO pa3roHa TypOuHbI
npv aBapunHOM 3aKpbITUKN BbLICTPO3anopHOro KnanaHa.

3.6.6 B TypbuHax ¢ otbopom napa Ha wmaructpanax otbopa OOMKHbI
yCTaHaBnMBaTbCs HEBO3BPATHO-3aMoOpPHbIE KranaHbl, aBTOMAaTMYECKM 3aKpbiBaloLLMECH
OLHOBPEMEHHO C 3aKpblTeM BbICTPO3anopHOro Knanaxa.

Ecnn oTpaboTaHHbIN Nnap OT BCOMOraTesnbHbIX CUCTEM NOABOAUTCA K TYpOMHaM rnaBHbIX
TypboarperatoB, BMyCK ero [JOSDKEH npekpawartbcs npu aBapurMHOM cpabaTtbiBaHMK
ObICTPO3anopHOro Knanaxa.

3.6.7 maBHble Typboarperatbl u TypbuHbl TypbOoreHepaTopoB AOMKHbI UMETb
YCTPOMCTBA, aBTOMATUYECKM BO3OENCTBYKOLUME Ha  ObICTpO3anopHbIM  KNamaH W
npekpaLlarowme gocTyn napa B TypbuHy B cny4asx:

.1 nageHus gaBneHns CMas3o4HOro Macna B CUCTEME HUXE YCTAaHOBMEHHOMO 3aBOAOM-
cTpouTenem;
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.2 TOBbllEHVs [OaBreHns B KOHOEeHcaTope CBepX YCTAHOBIIEHHONO 3aBOOOM-
cTpouTenem;

.3 npeaenbHoOro casura potopa nobon TypbuHbl rmaeBHoro Typboarperata.

Y rnaBHbIx TypboarperaToB npekpalieHne nogaym napa tTypbvHam nepegHero xoga npwm
nageHvu gaBneHus B CUCTEME CMasku He AOSMKHO NpenaTcTBoBaTb Nofgade napa K TypbuHe
3agHero xoga.

3.6.8 [nsa 3awmTbl 0T HE4ONYCTUMOIO MOBbLILIEHWSI TeMNepaTypbl Macna B fitobom n3
NnoAawWwuNHUKOB  rnaBHoro  Typboarperata cregyeT  npegycmatpvsaTb  aBapUHO-
npeaynpeanTernbHYy0 CUrHanm3auuio.

3.6.9 Ha BbixnonHbix natpybkax Bcex TypObwH [AOMKHbI —yCTaHaBNMBATbCA
npegoxpaHnUTenbHbIe KranaHbl UNu paBHOLEHHOE UM YCTPONCTBO.

BbinyckHble OTBEPCTUSA NPefOXPaHUTENbBHbIX KNnanaHoB AOMKHbI ObiTb BUAUMbBIMK W, MPK
HeobXoaNUMOCTU, UMETb OrpaXKaeHUS.

3.6.10 Ha nogBoge napa Kk knanaHam MaHeBpOBOro YCTPOMCTBA UM NoaBoae napa K
TypbvHe BbICOKOro [aBneHus nepegHero xoga M TypbuHe 3agHero xoga AOMXKHbI
yCTaHaBnMBaTbCA NapoBble MUNLTPbI HAAEXKHON KOHCTPYKLUUN.

3.6.11 maBHble Typboarperatbl AOMKHbI  00OpyAOBaTbCsl  aBTOMaTUYECKUM
YCTPOWCTBOM MeAJSIEHHOro npoBopayvvBaHus. Heobxooumo npeaycMoTpeTb OTKIHYeHue
aBTOMaTMYECKOro pexnma nNpoBopavMBaHnNA C XO40BOIro MOCTUKA.
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3.7 KOHTPOJIbHO-U3MEPUTEJIbHbIE NMPUBOPbI

3.7.1 MocTbl ynpaBneHusi rnaeBHbIMK Typboarperatammn A0MmKHbI 6bITb 060pPYA0BaHbI
npubopamu Ans 3MepeHus:

.1 4acToTbl BpalleHus Bana TypbrHbl 1 BanonpoBoAa;

.2 [aBneHus n TemnepaTypbl Napa 3a MaHEBPOBbLIM KanaHoM, B COMMOBbIX KOPoBKax
TYpOUH nepeagHero M 3agHero xoda, B Kamepe peryrnvpoBOYHOM CTYMEHW, B Maructpansax
OoTOOPOB 1 B CUCTEME OTCOCA U YNNIOTHEHWN;

.3 TemnepaTtypbl OTpaboTaBLlero Macfna Kaxgoro noawunHuka (npuMeHeHue
ANCTaHUMOHHbIX yKa3aTenewn TemnepaTypbl He UCKIIOYaeT YCTaHOBKU MECTHbIX Mpubopos);

4 pexumoB nOArOTOBKM K MYCKY, PEeBEpPCOB, MOOAEepXaHUs B TOTOBHOCTM U
npvBegeHns B COCTOSIHNE ANUTENbHOW CTOSIHKM;

.5 paBneHusa macna Ha HanopHom Tpybonposoge 3a macrnooxnagutenem;

.6 Bakyyma B cootBeTcTBUM C 19.4.1.2 yacTn VIII «Cuctembl n Tpybonposoabi».

3.7.2 maeHble TypboarperaTbl, kpome NpnbopoB, ykaszaHHbIX B 3.7.1, 4OMMKHbI OblTb
0bopynoBaHbi:

.1 npubopamu, KOHTPONUPYIOLUMW MNOCTYNSIEHME MacNa Ha KaXAbI NOALUUMHUK;

.2 yCTpOWCTBaMW OS5 U3MEPEHMS OCEBOr0 NOSIOXKEHUS POTOPA;

.3 WTaTHbIMX YCTpOMCTBaMWU ANs 3amepa m3Hoca 6enoro metanna BKNagblen w
CEerMeHTOB KaXoro OnopHOro 1 ynopHOro NOALUMNHUKA;

4 ckobamu nnu gpyrummu npubopamu Ans NPOBEPKM NOMOXEHUS KaXaoro potopa B
BEPTMKANbHOW U rOPU3OHTasIbHOM MIIOCKOCTAX;

.5  npubopamu, KOHTPOMMPYOLIMMKU OaBrleHWe W TemnepaTypy napa B YCrOBUSAX
aBapUMHbIX PEXMMOB NpPW OTKMOYEHMU NoBoro kopnyca TypOUuHbI.

3.7.3 BcnomorateneHble  TypboreHepatopbl  OOMKHbI  ObiTb  060OpPYAOBaHbI
npunbopamm B cooTBeTCTBMM C 3.7.1.
3.7.4 Typboarperatel AomkHbl ObiTb  0BOpyOoOBaHbl CcpeacTBaMuM  aBapuiiHO-

npeaynpeauTenbHON curHanusaumm no criegyroLwmmM napaMmeTpam:

Nno NageHuio AaBMNeHNs Macna B MacnsHow CUcTeMe;

MO NOBbLILLEHMIO TEMMEPATYPbl Macna Ha BbIXOAE U3 KaXO0ro NoALUNMHUKE;

MO NOBbLILLEHMWIO AABMNEHNs Macna Ha Bxoge B Typboarperar;

MO MOBBILLEHNIO AABMNEHNSA B KOHAEHCATOPE;

NMo OCEBOMY CABWUIY POTOPOB.

MO NPEBbLILLEHNIO YPOBHEN BMOpaLMM Ha noALlumnnHuKax (C y4eToM pekomeHaaLumn
n3rotoBuTENS).

ouhwNPF
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4 NEPEOAYYN, PASOBLUUTENbHbLIE U YIIPYTUE MY®TbI

4.1 OBLUME MNMOJNOXEHUA

4.1.1 PeBepcuBHO-peayKTOpHble 3ybuaTtble nepedayvn, npegHasHadeHHble Ons
NCNoNb30BaHWs B FMaBHOM NPUBOAE, OOMKHbI Takke oTBeyaTb TpebosaHuam 2.1 yactu VI
«MexaHun4yeckune ycTaHOBKMN».

41.2 HdeTtanun ¢ OKpYyXHOM ckopocTblo OT S o 20 m/c JomkHbl noaBepraTbhes
CTaTU4YECKOMW, a C OKPYXHOW ckopocTbio 20 m/c n 6onee — guHammnyeckon GanaHCUpPOBKeE.
To4yHOCTb AnHaMmnyeckon GanaHCUpPOBKN AOMKHA onpeaenaTbes no opmynam:

v = 24000/n ans v > 300 m/c; (4.1.2-1)
v =63000/ngnsa v =20mM/c, (4.1.2-2)
roe vV —paccTtodHne Mexay LEeHTPOM TAXeCTU n reomeTqueCKon OCbl0 BpalleHua getanu, MKM;

n  —y4acToTa BpalleHusl, MUHL;
v — OKpPY)XXHasi CKOpOCTb, M/C.

[ns npoMexXyTouHbIX 3HaYEeHUN OKPY>KXHOM ckopocTu B npegenax ot 20 go 300 m/c
BENUYMHA Vv onpenensieTcs NHTepnonsumnen.

XKecTtkne yactun coeguHUTENbHbIX MYMT AOSMKHbI GanaHCcMpoBaTbCA COBMECTHO C
aetansiMu, ¢ KOTOPbIMWN OHW XXECTKO COeANHEHbI.

41.3 KoHCTpyKumMsi rmaBHbIX nepedady AorkHa obecneumBatb [OCTYN KO BCEM
NOALLMNHUKAM.

Ha kopnycax nepegay JOMmMKHO BbITb 4OCTAaTOYHOE YMCMO FOPSIOBUH C NErKOCHEMHbBIMMN
KpblLLKaMm1 Ansg BO3MOXHOCTW BHYTPEHHEro ocMoTpa.

PacnonoxeHue ropnosuH gOmMKHO obecneunBaTb BO3MOXHOCTb OCMOTpPa 3ybbeB No Bcen
AJIMHE 1 NOALUMMHUKOB, HAXOOALWMXCA BHYTPU nepegayu.

lMpyMmeHeHne HacTodAwero TpeboBaHMA K NNaHeTapHbIM  nepegadyaMm  AOMMKHO
BbIMOMHATLCS HACKOMBKO 9TO NO3BOSISIET UX KOHCTPYKLMS.

4.1.4 Kopnyca nepegady pomkHbel ObiTb 060pygoBaHbl  BEHTUISALWNOHHBIMU
YCTPOMCTBaMMU.

BeHTunsaumoHHble TpyObl OOMKHbBI BbIBOAUTHCA HA BEPXHIOK OTKPbITY0 nanyby wnu B
MecTa, U3 KOTopbIX obecneyeHa BbITsHKKA.

KOHUbI BEHTUNAUMOHHBIX TPyO AOMKHbI ObiITb 06OpPyAOBaHbl NnamenpepbiBaloLen
apMaTypon 1 yCTpOoeHbl TaK, 4Tobbl MCKNYanacb BO3MOXHOCTb MonagaHnsa BoAbl BHYTPb
nepegauu.

4.1.5 Ecnu rmaBHbIN yNOPHbIA NOALWMMHUK NOMELLEH B KOPMyce nepefaydn, HWKHAS
YyacTb Kopryca SOfKHa UMETb Haanexalume nogkpensieHms.
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4.2 3YBYATbIE NEPEOAYNU

4.2.1 O6wme TpeboBaHUA.

4.2.1.1 TpeboBaHus HACTOSILEN rMaBbl PacnpoOCTPaHSTCA Ha nepegayn 3ybuatble
UUNUHOPUYECKNE 3BOSbBEHTHbIE C BHELUHUM U BHYTPEHHMM 3auenfieHneM, ¢ NpsSMbIM, KOCbIM
UNWU LEBPOHHBIM PacnonoXeHnem 3ybbeB 1 KOHUYeCKMe C NPsiMbIMU, TaHreHUManbHbIMU 1
KpyroBbiMun 3yGbsiMmn, paboTatoLime Co CMa3Kon U NpeaHasHavYeHHble AN NCNofb30BaHMSA Ha
cyaax pasnuyHbIX TUMOB B COCTaBe:

NPONybCMBHbIX YCTAHOBOK (rN1aBHble 3yb4yaTtblie nepegaudn);

BCMOMOraTerbHbIX MeXaHU3MOB (BCioMoraTesnbHble 3ybyaTble nepegayn).

OTMm TpeboBaHNAM [OOSMKHbI OTBeYaTb 3yb4vaTble nepegayn C napanfienbHbiIMU U
nepecekarLMMNCa OCAMU PeayKTOPOB U MyfbTUNIMKATOPOB NepebopHOro (Mnv psigHoro) u
nfaHeTapHOro TWMOB, WCMOMb3YEMbIX B pPasfUYHbIX BapuaHTax KOMMOHOBOK OAHO- W
MHOrOMaLLVHHbIX arperatoB C nobbiM BMAOM ABUraTtens, a Takke B MnpuBoAax CynoBbiX
BCMOMOraTesibHbIX MEXaHU3MOB.

O6bem TpeboBaHWA K KOHCTPYKLMM [MaBHbIX 3yO4yaTbiX nepegad c nepenaBaemMon
MakCUMarnbHOW ONUTENbHOW MOLUHOCTbI0 MeHee 220 kBT m BcnomoraTernbHbIX 3yb4yaTbix
nepegady c nepegaBaemMon MOLLUHOCTbO MeHee 110 KBT MoxeT OblTb yYMEHbLUEH Mo
cornacosaHuto ¢ Pernctpom.

4.2.1.2 TlnaHeTapHble nepegayn OOSMKHbI MMETb YpaBHWUTENbHblE ycTponcTBa. B
nepegayax c Yncrom catennuToB Gonblue Tpex 0604 BeHLa anMumMKna A0MKEH BbINONHATLCA
noaaTnvebIM B paanarbHOM HanpaBneHuu.

4.2.2 3yb6uartble Koneca.

4.2.2.1 lectepHn rnaBHbIX 3ybuyaTbiXx nepegad  crnegyet  MIroToBNATb U3
nerMpoBaHHOW CTannm C BpeMeHHbIM conpoTtuBneHnem ot 620 Mlla v Bblwe. [Onsa
BCMOMoOraternbHbIX 3ybyaTtbix nepegay 4onyCTUMO NPUMEHEHUE KOHCTPYKLUMOHHBIX CTanen ¢
bonee HU3KMMU (PUBNKO-MEXAHNYECKMMWN XapaKTepUCTMKaMK, a Takke 4YyryHoB, OpPOH3 u
HemMeTanIn4ecknx matepmarnos.

4.2.2.2 TeepgocTb MaTepuana 3yObeB LUECTEPHM AOSMKHA ObiTb Bbllle TBEPAOCTU
mMaTtepuana 3yobeB Koreca He MeHee, YeM Ha 15 %. O1o TpeboBaHme He pacnpocTpaHseTcs
Ha nepegayun ¢ ynpoYHEHHOM NOBEPXHOCTLIO 3ybyaThbix Kosec (ueMeHTaums, asoTmpoBaHme,
NMOBEPXHOCTHAaA 3aKanka u T. n.).

4.2.2.3 Paanyc KpuBn3Hbl NEPEXOAHON KPMBON 3yObeB AOMKeH bbiTb He MeHee 0,3m,,.

4.2.2.4 TIpo4yHOCTb 3yObeB W APYrUX 3NIEMEHTOB LUECTEPEH M Konec AOMKHa ObiTb
noaTBepxaeHa pac4yetoM. [poBepoyHble pacyeTbl 3ybbeB KONec no OCHOBHbIM KpUTEPUAM
paboTocnocoOHOCTM (HA KOHTaKTHYH BbIHOCIMBOCTb MOBEPXHOCTHOIO CfOsi U Ha
BbIHOCIIMBOCTb MpU n3rnbe) n Ha ryOuHHYI NPOYHOCTb (4Ns KPYMHOMOAYIbHbIX KOMec C
XMMUKO-TepMUYeckon obpaboTkon) AomKHbI BasnpoBaTbCcA Ha TpeboBaHWSIX HacCTOSLLEro
pasgena. B oTgenbHbIX criydasx Mpu BbICOKMX Harpyskax WM CKOPOCTAX MOXeT ObiTb
3aTpeboBaH pac4yeT 3ybbeB Ha 3aeaHue.

[ns nepegay 60nbLLON MOLLHOCTH, Nepeday, MMELNX OKPY>KHbIE CKOPOCTU 3yDbyaTbIX
konec 6onee 30 wm/c, nnaHeTapHbix nepegad [T3A wn nepegady Cco  CNOXHbIMU
KMHEMaTMYEeCKMMM CXeMamKn AOMyCcKaeTcs MO corflacoBaHuio ¢ Pernctpom ucnonb3oBaHue
cneumnanuanpoBaHHbIX METOAMK pacyeTa.

B ocobbix cnyvasix reomeTpum, KOMMOHOBKM W W3roTOBNEHUs 3ybuartbix nepegad
OTCTYNSNIeHNA  OT KpuTepueB  paboToCNOCOBHOCTWN,  pacCyMTaHHbiX NO  chopmynam,
NPUBEAEHHbIM B HaCTodAWEN rnase, MoryT ObiTb gonywieHbl Permctpom npu ycrnosum
npegcraBneHnst 060CHOBbLIBAKOLLUX PACYETOB UMM 3KCNEPUMEHTANbHbIX aHHbIX.

4.2.25 TexHnyeckas [OKyMeHTauus no 3ybyaTbiM nepegadvam, npencraBnsemas
Pernctpy ans onobpeHus, [omkHa cogepaTb cneaylolme AaHHble:

BMA Nepegayn, Tvn gsuratens n mydTbl;
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a, — Y1CIO 3auensieHnid B CTyneHu;

PEeXMUM Harpy>xeHus;

T, — BpaLlaloniA MOMEHT, nepefaBaeMblid KaXOoW LUecTepHern Npu MakcMmanbHOWM
ONUTENbHO OencTBylowen Harpyske, H-m. [Ona 3ybuyaTtbix nepegad, npv 3kcnnyataumm
KOTOPbIX BO3MOXHO BO3AENCTBNE KPATKOBPEMEHHbLIX MaKCUMaribHbIX HArpy30K Tymax > KaTq
C YMCMOM UMKINOB MepemMeH HanpspkeHuin He 6Gonee 10° 3a noOnHbIA CPOK CRyXObl,
OOMONHUTENBHO YKa3blBaeTCA MakCMMarsbHbI BpaLlaloLWwmnin MOMEHT, NepefaBaeMbIn KaXKaomn
LecTepHEN Npu MakcMmanbHOW Harpyske, T max, H'M;

N, — 4acTOTy BpaLLEHMs! LUECTEPHUN, MUH;

m,, — HOpMarnbHbIA MOAYMb, MM;

Z, M Z, —4uncno 3ybbeB LLECTEPHM M KOMEeca;

by N b, — WNpUHY 3y04aTOro BEHLUa LWECTEPHN 1 Koneca, MM;

b,, — pabouyto LUMPUHY 3yBG4aToro BeHLa, MM;

h}, — KO3PPULIMEHT BbICOTbI FONIOBKK 3y6a;

c* — KO3hPULUMEHT paananbHoOro 3asopa;

B — yron HaknoHa nuHuM 3y6a Ha AenuTeNbHOM LMnuHApe, rpag;

a, — Yron npoguns NCXoOQHOro KOHTypa, rpag,;

X1 W x5 — KO3(PPULNEHTBI CMELLEHUA LWECTEPHN N KOMeca,;

Q — cTeneHb TOMHOCTU Nepefayu;

ff — DOMyCK Ha norpeLHocTb Npoduns 3y6a no AeicTBYOWMUM CTaHaapTam, MKM;

fpp — BEpxHee npefenbHoe OTKIOHEHWe Luara 3auensieHns no  AeviCTBYHLLMM
cTaHgapTam, MKM;

Fg — ponyck Ha HanpaerneHve 3yba no AenCTBYIOLMM CTaHAapTam, MKM;

Pa o — Pagnyc 3akpyrneHns BepwnHbl 3yba MHCTPYMEHTa, MM;

h, — BbICOTY NpoTybepaHua, Mu;

a, — yron npoduna npoTtydepaHua, rpag;

d,o — OwameTp BeplwuH 3ybbeB agonbsgka AnNA Hapes3aHus KOnec C BHYTPEHHUM
3auenneHnem, Mu;

Zy — uncno 3ybbeB Jonbska;

X — KO3 PULMEHT CMeLLeHNnsa aonbsika;

MaTtepuanbl 3yb4aTbix BEHLIOB LLECTEPHM U KONEeCa;

Og1 W 0Ogy — BPEMEHHOe COMNpOTMBIIEHNE MaTepuana cepgueBuHbl 3yba ecTepHu u
koneca, Mla;

Or1 W 07 — Npefern TeKy4eCcTu Npu pacTshkeHMn maTtepuana cepauesnHbl 3yba wectepHu
n koneca, Mla;

E; v E, — Mogynun ynpyroctn maTepuanoB 3yObeB LecTepHn 1 koneca, Mra;

V1 NV, — KOapuumneHTsl NyaccoHa maTepmnanos 3yObEB LLECTEPHU U KOMECa;

BN TEPMUYECKON UM XMMUKO-TEPMUYECKON 06paboTKN 3yObeB LLECTEPHU U KOSECa;

R,1 W Ry, — NMapaMeTpbl LWEepoXoBaToCcTM pabodert MOBEPXHOCTU U BbIKPYXKKM 3yObeB
LeCTEepHU U Koneca, MKM;

HV; v HV, — TBepgocTu no Bukkepcy paboynx noBepxHocTen 3ybbeB LeCTEPHM U Koneca;

HB, w HB, — TBepaoctn no BpuHennio pabounx noBepxHoCTeN 3yObeB LUECTEPHU U
Koneca;

HB: v HB., — TBepgocTu no bpuHennio cepaueBuHbl 3yObeB LLECTEPHU U KONeECa;

h¢1 VI hyy — TOMWKUHY YNPOYHEHHOrO Crosi O UCXOAHOW CTPYKTYpPbI (CEPALIEBUHbI) 3yObeB
LLECTEPHUN K KOSeca, MM;

Va4 U V5o — KUHEMATMYECKYIO BSA3KOCTb Macna npuv 40 unm 50 °C, mm?/c.

Kpome ykasaHHbIX OOLMX MapamMeTpoB WUCXOAHble OaHHble ANA KOHMYEeCKMX nepepad
OOJDKHbI coaepKaThb:

oceBylo opmy 3y6a;
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61(8y1),82(8y,2) — yrNbl AennuTenbHbIX (HavarbHbIX) KOHYCOB, rpag;

M, — BHELLHUNA OKPYXXHOW MOAYMb, MM;

R, — BHELUHEe KOHYCHOE pacCTosAHNE, MM;

Bm — CPeaHun yron HaknoHa nuHuu 3y6a, rpaa.

4.2.2.6 HomuHanbHaa Harpyska 3ybuyaTton nepegaum F;, H, onpegenseTtca
3aBUCNMOCTbIO

2000T;
Fp =———

diap
MaKCUMalibHaa Harpys3ka 3y6‘-IaTOI;1 nepegayn thaxv H, onpepnenseTtca 3aBUCUMMOCTLIO

F 2000 Tymax
tmax —

dia,

rae ons uunuHgpuyecknx nepegad

dy = Zym, my = my,/cos B; (4.2.2.6-1)
ANsi KOHMYECKNX nepegad

di = dpm1 = MeZ1(1-0,5b1/Ry0)- (4.2.2.6-2)

4.2.2.7 3ybuyatble nepegaym OOSMKHbI yOOBIETBOPSATD YCITOBUSIM:
KOHTaKTHOM BbIHOCIIMBOCTM paboymx NoBepxHOCTEN 3yObes

Oy < O-Hp
N BbIHOCINMBOCTM 3yObeB npu narnbe
O < Uva

roe oynop—cm.4.22.7.1,4.2.2.7.3;
Opp W Opp —CM. 4.2.2.7.2,4.2.2.7.4.

[ns KoHmyeckmx 3ybuyaTtbix nepefad pacyeTHble HanpskeHna onpenensawTcs no
dopmynam MNPUMEHUTENBHO K OKBMBAMEHTHbIM LUINMHOPUYECKMM Korlecam, napameTpbl
KOTOPbIX N5 CpeAHero TopLoBOro cevyeHmnss KOHMYeCKnxX konec AaHbl B 4.2.2.7.6.

[ns nepenady, nogsepraroLLmnxcst MMKOBBIM Harpy3kam, SOMKHbI BbINOSTHATLCH YCIOBUS:

CTaTU4eCKON NPOYHOCTU paboymnx NoBEpPXHOCTEN 3yObEB

OHmax < 0gpmax-

N CTaTU4ecKom NPOYHOCTU 3ybbeB Ha n3rnb

OFmax < OFpmax>

roe Opmax W Ormax — CM. 4.2.2.7.1,4.2.2.7.3,;
OHpmax n OFpmax — CM. 42272, 4.2.2.7.4.

4.2.2.7.1 PacyeTHble 3Ha4YeHUs1 KOHTaKTHbIX HanpsbkeHui, MlMa, ansa 3ybbeB LWeCcTepHU
W Koneca onpegensanTcsa no opmyne
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oy = O-HO\/KAK)/KUKHBKHCI’ (42271)

roe Opo—CM. 4.2.2.7.1.1;
K,—cm. 4.22.71.7;
K, —cm. 4.2.2.7.1.8;
K,—cm. 4.2.2.7.1.9;
Kyg—cM. 4.2.2.7.1.10;
Kyo —cM. 4.2.2.7.1.11.

PacueTHble 3Ha4yeHMs MakcMMarbHbIX KOHTAKTHbIX HanpsbkeHun, MlMa, gns 3ybbes
LEeCTEPHUN 1 Koneca onpeaensatTca no opmyne

Opmax = OHOmax/ KyKHBKHar

roe OHomax — CM. 4.2.2.7.1.1.

4.2.2.7.1.1 KOHTaAKTHOE HanpshkeHne Npu HOMUHANbHOW Harpyske ans 3yobes LECTEPHU
BbluMcnaeTcsa no popmyne

oo, = ZZpZuZpZe2g /:—I =, (4.2.2.7.1.1)

ansi 3ybbeB koneca

—Zp
OHo, = 78 OHO,

rne
_ F

Wy = a,
T = 1 — Ansa uunuMHApUYECKuX nepenav;
T = 0,85 — 4NA KOHUYeCKux nepenav;
u = Z,/Z; — nepeaaTtoyHoe 41cno;
Z1,Zy N by, —cMm.4.2.2.5;
Find, —cm. 4.2.2.6;
Zg,(Zp)—cm. 4.2.2.7.1.2;
Zy—¢cm. 4.2.2.7.1.3;
Zp—cMm. 4.2.2.7.1.4;
Z;,—CcM. 4.22.7.1.5;
ZB —cM. 4.2.2.7.1.6;
Zx = 1— anga umnuHgpudeckux nepegav;
Zx = 0,85 — ans KoHu4ecknx nepeaau.

B cdopmyne (4.2.2.7.1.1) v pganee BEPXHUA 3HAK «+» — Of51 BHELUHEro 3auenseHus,
HWKHUA «—» — 0N BHYTPEHHEro.

MakcumanbHble KOHTaKTHble HanpskeHns npu Tinax, MMa, ana 3ybbeB LwecTepHu
BbIYUCNIAOTCA MO Popmyrie

we utl
dl u !

Onomax1 = ZkZplylplelg

Ans 3ybbes koneca
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_ Zp
OHOmax2 — g OHomax1 »

roe 3HavyeHnsa Bxogdawmx napameTpoB OOMKHbI onpeaenartbea Npu F; = Finax, K4 = 1,0
nK,=1,0.

4.2.2.7.1.2 KoappuumneHTsl Zg (Zp) cnyxaT ansg nepecyeta KOHTaKTHbIX HaMNpshkeHUn B
nontoce 3auenfieHnsi Ha KOHTaKTHbIE HaMNPsPKEHUSA BO BHYTPEHHEN TOYKe 30HbI O4HOMAPHOro
3auenneHns WecTepHu (Koneca) n onpenensoTcs crieayrowmm odpasom:

Ansa npsamMo3yodbIX nepeaad

7o =M, = tg arw
B — 1= ’
d 2 21 da 2 21
] ez

roe &4 — N0 cbopmyne (4.2.2.7.1.2-11);

ecnu Zz < 1, TO cnegyetT npuHumaTthb Zg = 1;

tga

IR (e

ecnm  Zp < 1, TO cnepyet npuHuMarth Zp = 1,

ANs Kocodybbix nepeaay npu gg = 1
Zg=272p=1;

B cnyyae gg < 1

Zg = M;-gg(My-1) 2 1;

Zp = My-gg(Mp-1) = 1,

roe €g — Mo dopmyne (4.2.2.7.1.2-12).

Yron 3auenneHvs B TOpUOBOM CeYeHun a;,, onpenendeTca 3aBMCUMOCTbIO

. . 2(xxx)tg an
Inv ay, = Inv oy + —————,
tw t Z, +7Z;
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 nepefady BHELWHeEro 3auenrneHus

dgy = dy + 2(h% + x,- Ay)my, (4.2.2.7.1.2-2)

dgy = dy + 2(hL, + - Ay)my,; (4.2.2.7.1.2-3)
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anda nepegadyBHYTpeHHero 3adenneHus
dg1 = dy + 2(hg + x1 + Ay-Ayy,)my, (4.2.2.7.1.2-4)
dgy = dy-2(hy-x, + Ay-k,n)m,. (4.2.2.7.1.2-5)
3pecb d; —no dopmyne (4.2.2.6-1) n
d, = Z,m,, (4.2.2.7.1.2-6)
rae  m; —no chopmyne (4.2.2.6-1);
Koa(hpnumMeHTbl ypaBHUTENBHOIO CMELLEHNS
Ay =x, £ x1-y
1 BOCMNPUHMMAEMOro CMeLLeHns
y = (aw-a)/my,
roe a, = @ COoS @;/CoS Qyy, (4.2.2.7.1.2-7)
a=05Z; £Z;)my;
Koa(hpUumMeHTbl ypaBHUTENBHOIO CMELLEHNS
AYoz = X2~ X0~ Yoz
M BOCMNPUHMMAEMOro CMeLLeHns
Yoz = (Awoz—o2)/Mn
CTaHOYHOrO 3auennieHns gonbska ¢ Kornecom,
roe QA2 = Agy COS Ay /COS Apyyo2, (4.2.2.7.1.2-8)
Aoz = 0,5(Z3- Zo)m,
inv agyp = inv a; + %;
ke, =0npux, =2nk,, =0,25-0,125x, npn x, < 2.
OCHOBHble AMaMeTpbl LLECTEPHU U Koneca
dpy = dq cos a;; (4.2.2.7.1.2-9)
dp = d, cos a;. (4.2.2.7.1.2-10)

KoadhdurumeHTbl TOpLOBOro nepekpbITusi

0,5 |d2, -d2, £0,5 |d2, -d2, ta,, sin apy,
£, = L0, 053 <3 i (4.2.2.7.1.2-11)

Tm¢ COS Ot
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1 OCEBOro NepeKkpbITUS

__ by sinp

(4.2.2.7.1.2-12)

€ .
B my

4.2.2.7.1.3 KoachpmumneHT, yuntbiBatowmn opmy COMNpsKEHHbIX NOBEPXHOCTEN 3ybbeB,
onpeaensieTcsl 3aBUCUMOCTbIO

2 cos
ZH — - Bb ,
cos“ o tg oy

roe OCHOBHOW Yron HakrnoHa nuHun 3yba
B, = arcsin (sin B cos a,,).

4.2.2.7.1.4 PasMepHbIn  KOIMUUNEHT, YyYUTbIBAOWMIA  MEXaHUYEeCKMe CBOWMCTBA
MaTtepuarnoB 3yObeB LLECTEPHM M Koreca, B 00LLEM cryvyae paBeH

1 .
2 2
1-vZ 1-v
E1  Ez

[ns cranbHbIX 3ybuatbix konec (E; = E, = 2,06-10° MMa, v; = v, = 0,3)

ZE:

Zr = 189,8 MITa%°.

4.2.2.7.1.5 KosdULUMEHT, YUUTbIBAIOWUN CYMMAPHYKD OMWHY KOHTaKTHbIX FUHWURA,
onpegengaeTtca no popmynam:
ana npamosy0OblXx nepegav

4-Eq.

Z. = |55 (4.2.2.7.1.5-1)
ONna Koco3yObblXx nepegay npu gg <1

_ [4-eq £
Z, = J —(1-e5) + = (4.2.2.7.1.5-2)
npneg =1
Z, =\[81. (4.2.2.7.1.5-3)

4.2.2.7.1.6 KoatbdUUMNEHT, y4nTbIBaIOLLMIA BAIMAHME Yria HaknoHa nuHumn 3yba:
ANA uMNnMHApUYecknx nepeaas:

1
cosB’

ZB=

Ona KOHUYEeCKUX nepenavd:

Zg = /c0S Biy.
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4.2.2.7.1.7 KoatpdpmumneHT Ka, y4UTbIBAIOLWUA BHELLHIOWD ANHAMWYECKYHO Harpysky, npu
OTCYTCTBUU CreLmanbHbIX METOOUK ero onpeaeneHns npyuHumaeTcs no rabn. 4.2.2.7.1.7.

[ns cynos, umerowmx neaosble yeurneHusi, koadduumeHt Kx Ana rnaBHbIX 3y6yaTtbix
nepenady onpegensietcs kak npousseaeHue K, K,, roe K, — no 1abn. 4.2.3.2.

BenununHa makcmanbHON Harpy3ku Tymax AOMKHA OnpeaensaTbCa OOHUM U3 CreayoLmx
cnoco6os.:

3KCNepUMeHTarnbHo;

AVHAMUYEeCKMM pacyeToM C Y4eTOM Ynpyrux W AeMngupyroWwmx XapakTepucTuk
3MeMeHTOB CMCTEMBbI NO corracoBaHuio ¢ Pernctpowm;

Tabnuuya 4.2.2.7.1.7

Bug nepepayu [OsuraTtenb Twvn MydTbl HA BXOAHOM Bany K, Kt max

maBHag 3ybyaTas | OnekTpogsurarens Jliobas 1 1,1
TypbuHa Jiobas 1 1,1

OBC 'mapaBnunyeckasi UNn 9KBMBaNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 13 14

Opyrux Tunos 1,5 1,6

BcnomoratenbHas | OnektpogBuratesnb Jliobas 1 1,1
3ybyatas TypbuHa Jlrobas 1 1,1
OBC 'mapaBnuyeckasi UNn 9KBMBanNeHTHas 1 1,1

BbicokoanactuyHas (Ynpyras) 1,2 13

Opyrux Tunos 1,4 1,5

No TeXHUW4YEeCKOW [AOKYMeHTauuum wnu  pesynbtataMm  WUCMNbITaHWA  YCTPOWCTB,
orpaHvyuBaoLWmnX NpeaenbHy BENUYMHY nepegaBaeMoro MOMeHTa.

Mpn oTCyTCTBUMN NEepeyncneHHblX AaHHbIX T;max AOMYCKaeTcs onpeaensatb C NOMOLLbIO
KoadppumumeHTa MakCuManbHON Harpy3kn Ky max MO dopmyrne

Timax = Kst maxT1max effr

roe Timax eff — MAKCUManbHbIA  3OHEKTUBHBI MOMEHT, MOABOAMMBIA K nepefadvye CO  CTOPOHbI

Asuratens UNu WCNOMHWUTENbBHOrO opraHa (Hanpumep, MakCcUMarnbHbIA pa3BMBaeMbIn
NPUBOAOM MOMEHT UM MOMEHT Ha Bany bpawnuns);
Kst max— KO3IMMDULMEHT MakCMarnbsHOW Harpysku, NpUHUMaeMbIv no Tabn. 4.2.2.7.1.7.

4.2.2.7.1.8 KoapdpuumeHT K, yyuTbiBalOWMA HEpaBHOMEPHOCTb pacnpefeneHus
Harpysku mexay napannenbHbIMY NoToKamMu A1 MHOTOMaLUMHHBIX MPUBOOOB U peyKTOpOB
C pasgeneHvem MowHocTn, paBeH 1,15. [Ona weBpoHHbIX nepedad MowWwHbIX [T3A
koadhpMLMEHT K,, cnelyeT Ha3HayaTb C y4ETOM HEPaBHOMEPHOCTY pacnpeieneHns Harpysku
Mexay nonyliespoHamu. B ocTanbHbIx crnyyasx K, = 1.

4.2.2.7.1.9 3HaveHusa koadpduumneHTa K,,, y4nTbiBaIOLLEro BHYTPEHHIO OUHAMUYECKYHO
Harpysky, onpegenstTcs cnegyrowmnm obpasom:

.1 gna npsamo3ybbix nepegay n Koco3ybbix nepepay ¢ KO3IhPULUMEHTOM OCEBOrO
nepekpbITns gg = 1:

_ Ky vz, 2 2
K,=1+ (KAFt/b n KZ) L K JuZ /(1 F D).

Ecnn K,F,/b < 100 H/MMm, cnegyeT npuHuMmaTth 3HaveHne 100 H/mm.
UuncneHHble 3HayYeHnsa KoapdumumeHTa K, onpegensioTca no 1abn. 4.2.2.7.1.9-1.
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Tadbnwua 4.2.2.7.1.9-1
3Ha4veHusa koachduumeHTa Ki gna pacyerta kKoacpcuumeHTa K,

K1
CTteneHb TOYHOCTH CornacHo OCT 1643-81 (ctaHgapTt NCO 1328)
3 4 5 6 7 8
Mpsamosybas 2,1 3,9 7,5 14,9 26,8 39,1
nepegava
Kocosybasi nepegaya 1,9 3,5 6,7 13,3 23,9 34,8

[ns Bcex cteneHen TOMHOCTU 3HaYeHUsa KoadduumneHTa K> onpeaensioTcs cnegyowmm
obpasom:

ans npamo3y6bbix nepegay K> = 0,0193;

Ans koco3yobix nepenay K, = 0,0087.

3HaveHuns koadduumeHTa K; onpegensatoTcsa cnegyowmm obpasom:

K; = 2,0 npn =+ JuZ/(1+u?) <02
Ks; = 2,071-0,357 ’1%0 Ju?/(1 + u?) npu % JuZ/(1+u?) >0,.2;

.2 Onsa Koco3ybbix nepefayd ¢ KoaprLUMEeHTOM OCEBOro NEPEKpbITUSA €< 1 3HayYeHue
KoadpdpuumeHta K, onpegensetca NyTeM  NUHENHOW  UHTEpnonauun  3Ha4yeHuM,
onpeaeneHHbix Ans npamo3ybbix nepenad (K,,,) 1 koco3ybbix nepegad (Kp):

Ky, = Kpa—-eg(Kpa— Kup) (4.2.2.7.1.9.2-1)

roe K,, — 3Ha4yeHue K, ona npsamo3ybbix konec B COOTBeTCTBUM ¢ 4.2.2.7.1.9.1;
K, — 3Ha4YeHue K, OAns Koco3ybbIx KOnec B COOTBETCTBUAM C 4.2.2.7.1.9.1.

[aHHbIn MeTod MOXeT BbiTb MPMMEHEH TOMBKO MPU BbINOMIHEHUM CREAYIOLWNX YCITOBUIA:
nepegayun, paboraroLime B JOPE3OHAHCHOM 30HE, 8 UMEHHO:

vzq 2 2 .

— Ju?/(1+u?) <10M/c;

100

npamo3syobbie nepegaun (f = 0°) n kocosybble nepegaum (B < 30°);

LLECTEPHN C OTHOCUTENBHO HU3KUM YMCIoM 3ybbeB z; < 50;

Korieca CnoLHbIe UK C TONCTbIM 06040M, a Takke Ans Opyrux nepegad BCex TUMoB, ecnuv

vz 2 2
o0 Jur/(1+u?) <3m/c

(B T.4. Ans Koco3ybbix Nnepeaady, rae > 30°).

KoadbdpuumeHt K,, y4uTbIBAOWUA ONHAMUYECKYIO Harpysky, BO3HMKAOLWYO B
3auenneHnn, B cryvae, Korga 4actoTa BpaweHus wectepHn 6onbwe 4vem 0,85ng,,
BbluMcnseTca no 1abn. 4.2.2.7.1.9-2.

Tabnuuya 4.2.2.7.1.9-2

MapawmeTp O603HayeHne MeTog
1. PesoHaHcHada yactoTa § Ngq 30,/10° c,
BpaLLEHNS LLECTEPHM (rMaBHbIN Ngy = ———
pesoHaHc), MuH?t nZ, Myeq
.1 cpepHsaa yoernbHasa Topuosas c, no doopmyne (4.2.2.7.1.10-2)
KECTKOCTb 3yObeB napbl 3yb4aThbix
konec, H/(MM-MKkM)
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MapameTp O60o3Ha4yeHne MeTopg
.2 ypenbHasi HopmarnbHas c' C'=¢C,/(0,75¢4 + 0,25)
XECTKOCTb napbl 3ybbes,
H/(MM-MKM)
.3 npuBegeHHas Macca, Kr/Mm Myeq B %
_ @1/’ (@pe/2)® | 1
Myeda = 61 62 b’
7+ 7 Pw
(dp1/2)” (dpz/2)
rae 61 1 62 — MOMEHTbI MHEPLMM MacC OTHOCUTENbHO
OCY BpaLLEeHUNs LLIECTEPHM 1 Koneca, Kr-MmM2, [ns
NPUBNMKEHHBLIX pac4eTOB NMPUBEAEHHYIO Maccy
MOXHO onpefensaTtb no opmyrne
— -6 _d}
Myeqg = 3,25 -10 m
Mpu npucoeguHeHnm K LectepHe Ao06aBOYHOM
Maccbl C MOMEHTOM MHepLUK B y pa3 bornbLue, Yem y
LIecTepHw,
2
Myoq = 3,25 1076 ‘fﬁ:fy).
2. OTHOLUEHME K 30HE rMaBHOro ny/ng, B 3aBMCMMOCTM OT OTHOLLEHWSA N, /ng, BbligensoTcs 4
pesoHaHca 30HbI, @ UMEHHO:
a) ny/ng; < 0,85 — gope3oHaHcHas, onpegensieMas B
cooTBeTCcTBMU C 4.2.2.7.1.9;
6) 0,85 < n;/ng; < 1,15 — pe3oHaHcHas,
onpegensemMasi B COOTBETCTBMM € N.3 Tabnuubl;
8) 1,15 < ny/ng; < 1,5 — npomexyTo4vHas,
onpepensemasi B COOTBETCTBMU C M. 5 Tabnuupl;
e) ny/ng; = 1,5 — 3akpuTMYeckas, onpeaensiemas B
COOTBETCTBUM C N. 4 TabNULbI.
3. KoathduumeHT, yunTbiBaroLWmUin K, Mo dpopmyne
OVHaMWYECKYH Harpysky,
BO3HMKalOLLYO B 3aLenfieHnn B Ky, =1+ Cy1By + Cyp By + CpuBy,
pEe30HaHCHON 30He
rae Cyq, Cyy 1 Cyy ONpenenstoTes no 1abn. 4.2.2.7.1.9-3
.1 ko3(hDULMEHT, yuuTbIBaKOLWUIA B, Mo dpopmyne
NOrpeLUHOCTb Lara 3auenneHus,
nNpupaboTKy U HarpyXeHHOCTb B C'(fob=Ya)
nepepnayun 14 (Ft/bw)KAKy ’
rae fpp — NOTPELIHOCTL Liiara 3auenneHuns (ecnm oHa
He 3ajaHa, TO NpMHUMAaeTCs AOMNYyCKaeMoe 3HaYeHne
fobr), MKM;
Yo — YMEHbLUEHME NOTPELUHOCTY LWara 3auenneHus B
pesynbTate npupaboTku, MKM, onpeaensiemMoe B
cooTBeTcTBUM € 4.2.2.7.1.11.
.2 KO3(PPULMEHT, y4MTbIBAIOLLMIA By Mo copmyne

NOrpeLIHOCTb NPoduns, NPUPaGoTKy
N Harpy>KeHHOCTb Nepeaayn

_ )
S (Fe/bw)KaK, '’

rae fr — NOrpeLHoOCTb NPOMUIIA (€CNM OHa He
3apaHa, To NPUHUMAIOT ONyckaemoe 3HajueHue fr.),
MKM.
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MapameTp O60o3Ha4yeHne MeTopg
.3 KO3(PDULMEHT, yuuTbIBaOLLUIA By, Mo dpopmyne
NnaBHOCTb BXoA4a ronoBku 3yba B
3auenneHue C'C,
By = [1———+——1,
(Ft/bw)KAKy
roe
(GHlim/97_ 18,45)2
C,=15+ .
@ 18
MpnumevaHnune. Ecnn matepmansl 3ybyatbix
Konec pasnuyHbl, TO
Ca = (Cq, + Cq,)/2.
4.  KoadhuumneHT, yunTbiBatoLLNn K, Mo popmyne
ANHaMUYECKYIO Harpysky,
BO3HMKalOLLYIO B 3aLenyieHnn B K, =Cy, By + Gy, B + Cyy,
3aKpUTUYECKOWN 30He
rae Cy,, Cy, 1 C,, ONpeaensatoTcs no rabn.
4.2.2.7.1.9-31n4.2.2.7.1.9-4.
5. KoadppmumeHT, yuntbiBaroLwuim K, K, onpegenseTcs NMHENHON MHTepnonaunen
OWNHaAMUWYECKYIO Harpysky, 3HaYeHWU B Pe30HAHCHOM 30He Npu n; = 1,15n;, B
BO3HUKaIOLLYIO B 3aUenneHuu B COOTBETCTBUM C N. 3 TabnuLbl 1 B 3aKPUTUYECKON
NPOMEXYTOYHON 30HEe 30He npu ny; = 1,5nz; B cOOTBETCTBMM C M. 4
Tabnuupl:
K, = Kv(n1:1,5n51) +
Ky(n,=1,15nz,) (1'5 _ ﬂ) _
0,35 Ngq
B Ku(n1=1,5n51) (1’5 _ &)
0,35 Ngq

3HauveHus KOSCbeI/ILI,VIeHTa K, Ona KOHUYeCKux 3y6anb|x nepegadvy C HaKNOHHbIMU U

KPYroBbIMW 3yGbaMM NPU &, = 1 11 C NPAMbIMU 3yGbaMM, eCri

Z
vmtﬁ\/uz/(l +u?)<3wm/c

N B TEX Cny4dadXx, Korga Kosneca crtalribHble C TONLMHOM AucKa, 6rm3kom K LnpunHe BeHua,

Z; <50m

Vpnt %w/uz/(l +u?) <10 m/c,

roe Ut = % onpenenarnTca no ypaBHEHUIO
- _KiKp 2 02 2 -
K,=1+ (Ft/beHKA + K3) Ve e JuZ /(1 +12). (4.2.2.7.1.9.2-2)

3HaveHns Ki, Kz n Ks npuHumats no 1abn. 4.2.2.7.1.9-5. Ecnu (F; /by K4) < 100 H/MM,

TO 3TO 3Ha4YeHne NpMHMMaTb paBHbiM 100 H/mm.

Ana koHnuyecknx nepeaad npu &,3 < 1 K, onpeaensierca no gopmyne (4.2.2.7.1.9.2-1),

roe K, v Kg — cootBeTcTBytoLime 3HaveHus K, no dopmyne (4.2.2.7.1.9.2-2).
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Tabnwua 4.2.2.7.1.9-3

Koa NUUEHT NepeKkpbITnda
KoadhdmumeHt 1<e, <2 b pere e, >2
Gy 0,32 0,32
Cy2 0,34 0,57
£,-0,30
Coa 0,90 057-0.05%,
£y-1,44
Cps 0,47 0,47
Cre 0,47 0,12
£y-1,74
Tabnuua 4.2.2.7.1.9-4
KoadpdumumeHT nepekpbiTns
Koacpcpuumenrt 1<e <15 15<e, <25 £, > 25
Cyr 0,75 0,125sin[n(e,- 2)] + 0,875 1,0
Tabnunuya 4.2.2.7.1.9-5
CteneHb TO4HOCTH, Q 3 2 5 gl 7 8 5 Ke 3 l 9 Ks
Mpsmosy6ble 1,0645 | 0,0193
KpyroBble 1 HaKknOHHbIE 2,19 318 7,49 | 1534 | 27,02 | 58,43 106,64 1,0000 | 0,0100
4.2.2.7.1.10 KoodULUMEHT,  YUMTbIBAKOWNA  HEpPaBHOMEPHOCTbL  pacnpeeneHus

Harpysku no ArivMHe KOHTaKTHbIX NIMHWUIA 3yObeB LMNMHOPUYECKUX Nepeaad, onpeaensieTcs no

dopmyne
FgyC
= __Byty
Kup =1+ 2w K Ky Ky’
roe Fgy — B MKM,

Cy — B H/MMm-MKMm.

3HaueHue Fg, BbIMMCIAETCS NPY NOMOLLM 3aBUCUMOCTEN:

Fgy = Fgx=g;

FBx = 1,33fsp + frmas

fsn = fshthKAKyKv'

(4.2.2.7.1.10-1)

B obwem crnyyae napameTp fp, Y4UTbIBAET BNUsHWE gedopmauumn nsrmba un KpyveHus
LLUEeCTEpPHM 1 Koneca Ha pacrpedeneHne Harpy3ku rno WmpuHe conpsiraembix 3yobes 1 3aBUCUT
OT MHOIMMX (bakTopoB. Ecnu pacnonoxeHue Korec B nporiete Mexay onopamu 6nmsko K

LeHTpanbHoMy, TO

feho = 2,3yy - 1072 Mkm-MM/H — ana nepegad 6e3 npogonbHon moaudukauum u 6es
mMoamuKaLmn y TOpLOB 3yBbeB; fin, = 1,6yy - 1072 MkM-MM/H — ans nepepay, 3y6bsi Konec
KOTOPbIX BbINOSHEHbI C MPOAOSILHON MoAudmKaumen y Topua 3yba, rae yy = (b,,/d,)? — ona
KOCO3ybbIX 1 MpAmMOo3ybbix nepedad; yy = 3(b,,/2d,)? — Ana weBpoHHbIX nepeday (b, —
obwas wnpnHa 3ybyatoro BeHua); ecnu 3ybbsi BbINOMHEHBI C NPOSONBHON MoAandmkaumen,
TO fsno = 51073 MkM-MM/H — ana npamosybbix nepenay; fsn, = 1,3 1072 MkM-MM/H — ans
KOCO3yDbIx nepefay; nocrnefHne 3Ha4YeHus fg,, SBNSAIOTCA MUHUManbHbIMU PacYeTHbIMU BO

BCeX Cny4daax.
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[ns Bcex TMnoB nepegad 6e3 npogonbHON Moandukaumm 3yonLes

fma = ZFB/3,

a B Crlydae ee NpuMeHeHus

fma = FB/31

roe Fg — 6Gonbluee 13 3HaueHun Fgq 1 Fg, COOTBETCTBEHHO AS1A LUECTEPHM U Koneca.

B Clnydae KOHTaKTa CTallbHbIX 3y6beB, noABEPrHYTbIX o0beMHOM 3akanke, W
NOBEPXHOCTHO-3aKaJ1eHHbIX 3y6beB, pa60Ta+ou_|,|/|x C 06beMHO-3aKkaneHHbIMU,

320

yg = Fgy

OHlim

(Ciim — CM. 4.2.2.7.2.1).

Ecnm v < 5 mM/c, To MakcumarnbHoe 3Ha4YeHue yg He orpaHuynBaeTcs.
Mpn 5M/c < v <10 m/c

25600

= OHlim

Korgpa v > 10 m/c, TO

12800

= OHlim

,D,J'IFI NOBEPXHOCTHO-3aKaneHHbIX N a30TUPOBAHHbIX 3y6beB

yB = 0'15FBX’

npuyem npu niobov CKOPOCTM 3HAYEHME yg HE [OMKHO NpeBblllaTh 6 MKM.

Ecnu 3y6b9| lwectepHn un Komneca noAaBeprHyTbl pa3HbIM BuaamM NOBEPXHOCTHOro
ynpo4yHeHusa, 1o

Y = 050 +¥g2)s
roe ym“ Yp2 — 3HAYEHVA COOTBETCTBEHHO ANS LUECTePHN U Koneca.

CpepHsis yoenbHasa TOpLOBas XECTKOCTb MNapbl 3yb4aTbiX KOMec BbIYUCASETCA MO
dopmyne

(1+3gy)
C, = Y Cgs cos B,

rae Cgs = [1 + 0,5(0,2- ¢*)][1-0,02(20- a,)];

07755 —1'228955 -0,03175x,- -0,00965x,-

v1 V2 v1 V2

0,5827x4 1,2094x2

q' =0,23615 + +0,02645x2 + 0,0091x2;
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Z — 2221

Zy = Zyp == (4.2.2.7.1.10-2)

cos2Bpcos B’

[ns nepenay ¢ BHYTPEHHUM 3aUennNeHnem Z,,, = o .
Ecnn

(F,/by)K, < 100 H/mw,
TO

_ (1+3¢4) (Ft/bw)Ka
Cc = Pz Cgs cos fB T

Ans umnuHapuYecknx kocosybbix nepeaad B CUIy NOSIIOCHON KOHLEHTPALMN HANPSHKEHWI
(NepemMeHHOCTM KEeCTKOCTM BAOMb KOHTAKTHOMN SIMHUM) NPUHAMATh Kyg > 1,2,

KoatpbdmumeHT Ky AN KOHUYECKUX nepefad, yyuuTbiBash MOBbILEHHbIE AABMEHWS Ha
pabounx NOBEPXHOCTSIX 3yObeB, HEOOXOOMMO onpeaensaTb No opmyne

KHB = 1‘5KHBb€’

rA€ ONOpHbIA KOIMPMUUMNEHT Kygp, — CM. TAON. 4.2.2.7.1.10.

Tabnuua 4.2.2.7.1.10

Koneca pacnonoxeHbl B npornete OfHO U3 Komnec pacrosioXeHO KOHCOSLHO, Koneca pacnonoxeHsbl
Mexay onopamu apyroe — B nponeTte KOHCOIMbHO
11 1,2 15

4.2.2.7.1.11 3HayeHne KoahumLmeHTa pacnpegeneHns Harpy3ku Mmexay 0qHOBPEMEHHO
KOHTaKTMpyowmmMm napamm 3ybbeB Ky, MOXET BbITb HaaeHO No O4HOW M3 hopMyI:

npu g, < 2

Ko = €4(0,45 + K,); (4.2.2.7.1.11-1)
npu g, > 2

Kia = 09 + 2K, |22, (4.2.2.7.1.11-2)

Y
roe
Cy(fop—Ya) .
Ky = s\fzb
tH

WtH - WtKAK‘}/KUKHB;

fpp MPUHUMATL paBHbIM GomnbluemMy U3 3HAYEHWIA f,,1 W frp, COOTBETCTBEHHO ANS
LECTePHN 1 Koneca; ecnu f,, < fr, T0 f,;, 3ameHsieTca Ha Gonbluee U3 3HaYEHW fry U fr,;
ANs Komnec, 3ybbs KOTOPbIX MMEKT MOAWUKaLMIO NPOdUsA rofoBoK, BMECTO f,;, crneayet
noacTaBfATb 0,5fpb;

£, = 4 + &5, (4.2.2.7.1.11-3)
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roe &, —no cdopmyne (4.2.2.7.1.2-11);
g —no dopmyne (4.2.2.7.1.2-12).

B cnyyae ob6bemHow 3akanku 3ybbeB

npuyem nNpun v < 5 M/c MakcMmarnbsHOe 3Ha4YeHue y, He orpaHN4MBaeTCs.
Ecnn 5 m/c < v < 10 M/c, TO MakcumaribHoe 3Ha4YeHue orpaHMyYnBaeTCs yCcrnoBuem

12800 |

- l
OHlim

npu v > 10 m/c gOMmKHO BbITb

6400

Yo <

OHlim

,D.J'Iﬂ 3y6beB, noaBepPrHyTbIX I'IOBerHOCTHOIZ 3aKarke uin a3oTnpoBaHUIO
Ya = 0,075fpp,

npuyem npu nto6oi CKOPOCTM 3HAYEHME Y HE AOIDKHO NPeBbIaTh 3 MKM.

Ecnn 3ybbs wecTepHM M Koreca noaBeprHyThbl pasHbiM BuAaM MNOBEPXHOCTHOMO
YNPOYHEHMS1, TO

ya = O’S(yal + yaZ)’

roe Va1 — ONSA LIECTEPHMU;
Va2 — ONSA KONeca.

Pac4eTHble 3Ha4YeHus Ky OrpaHnymBaloTca ycnoBmem

&
1<Ky, < XL
- Ha_soczsz’

roe g, —no dopmyrne (4.2.2.7.1.11-3);
Z. —no ogHow u3 opmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).

4.2.27.2 JonyckaeMble KOHTAKTHble HanpsaXeHnsa Ang 3yObes LWECTEPHN U
Koreca ornpefenaiTca no gopmyne

Oy = e DT, (4.2.2.7.2)
rae Oqim —CM. 4.2.2.7.2.1;

Zy —cm.4.2.2.7.2.2;

SHmin —CM. 4.2.2.7.2.3;

Zy, —cM.4.2.2.7.2.4;

Z, —cmM.4.2.2.7.25;

Zp  —-cM.4.2.2.7.2.6;

Zyw —cM. 4.2.2.7.2.7;
Zy —cM. 4.2.2.7.2.8.
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[onyckaemble KOHTaKTHble HarnpsbkeHuss Npu  OEWCTBUM  MakCUMasbHOW  Harpysku
onpegenatTca no popmyne

_ OHlimZN
OHpmax = SusT ZW:

roe Syst — €M.4.2.2.7.2.3.

4.2.2.7.2.1 3Ha4yeHns npeaena KOHTaKTHOW BbIHOCIUBOCTU O, MPY OTCYTCTBUMN A@HHbIX
ncnbiTaHUn BblGMpatoTca ua Tabn. 4.2.2.7.2.1.

Tabnwuuya 4.2.2.7.2.1

TepMuyeckas nnum xummnko-TepMmmyeckas obpabotka 3ybbeB o MMa
LIECTEPHM koneca flims

Ob6beMHas 3akarnka O6bemHas 3akanka 0,4605, +255
[MNoBepxHOCTHaA 3akanka 0,4205, +415
LiemeHTauusa, noBepxHOCTHas 3akarka, HuskoTemnepaTtypHoe LuMaHupoBaHue 1000
asoThposaHne MoBepxHOCTHas 3aKarnka 0,88HV,+675
LlemeHTauus, asotTnposaHue A3oTnpoBaHue B ra3oBou cpeae 1300

LiemeHTaums 1500
MpumevyaHune. 3Ha4YEHNs gy, COOTBETCTBYIOT BEPOSATHOCTU OTKa3a He 6onee 1 % npwv yncne UUKIoB He
MmeHee 5-107. KpuTepuem, onpenensiiolnM oy im, ABNSETCA NOBPEXAEHWe YCTanoCTHbIMU pakoBUHAMU He
MeHee 2 % aKTMBHOM MOBEPXHOCTM 3yba 6e3 MOBEepXHOCTHOrO YMNpOYHEHWUst U He MeHee 5 % anga 3yba c
YNPOYHEHUEM.

4.2.2.7.2.2 [Ins1 OCHOBHbIX PEXMMOB paboTbl k03 HUUMEHT AONTOBEYHOCTU Zy = 1.

[nsa pexxMMoB 3agHero xoaa u Apyrmx pexmmoB paboTbl C HEGONbLUMM YMCIIOM LIMKITOB
Harpy>xeHus pekoMmeHayeTcs npuHumaTthb Zy = 1,1.

B pexxvme MakcumansHOW Harpy3kn Ty ax KO PUUNEHT OONTOBEYHOCTN Zy paBeH:

1,6 — ansa ctanu ¢ 06 bEMHON UNN NOBEPXHOCTHOW 3aKarlkoMu;

1,3 — ansa ctanu, a3oTMpPOBaHHOM B ra3oBON cpeae;

1,1- onsa ctanu, asoTMpPOBaHHOM B BaHHE.

4.2.2.7.2.3 MnHumanbHble KoapduumeHTbl 3anaca KOHTaKTHOW BbIHOCIMBOCTU Symin:
3anaca BbIHOCIIMBOCTU MpU U3rnMbe Sgin, CTAaTUHECKOM MPOYHOCTU paboumnx NOBEPXHOCTEN
Sust W cTaTn4eckon N3rmbHom NPOYHOCTU 3yObeB Spgr HA3HAYaloTCA No Tabn. 4.2.2.7.2.3.

Tabnwnua 4.2.2.7.2.3

Bua nepenaun Twn cyoHa SHmin SFmin Sysrt Seer”
maBHas 3ybyaTas Bce cyaa, ucknioyas nporynoyHble 1,35 1,7 1,35 1,7
OpfHOBMHTOBbLIE NPOTyNOYHbIE cyaa 1,25 15 1,25 1,5
MHOroBMHTOBbIE NMPOrynoYHbLIe cyda 1,2 1,45 1,2 1,45
BcnomorartensHas Bce cyna 1,15 1,4 1,1-1,35%2 | 1,4-1,72
3ybyaTas

1 [lns Konec n3 NOKOBOK MMM ropsidekataHon ctanu. [ns 3aroToBOK M3 MpokaTa 3TU 3Ha4YeHus cnenyet

yBenuunTb Ha 15 %, ana nutbix 3arotoBok — Ha 30 %.

2 MakcumarnbHble 3HaYeHus 4ns nepedad, BbIXOL M3 CTPOS KOTOPLIX CBSA3aH C TAXKENbIMM NOCIEACTBUSIMU.
MpumevaHune. [log NporynoyHbIMM MOHUMAKTCA CyAa ONWHOW [0 24 M, He UCMnonb3yemble Ans
KOMMEPYECKNX U NACCAXKUPCKUX NEPEBO3OK U NOA PPaxT.

4.2.2.7.2.4 KoappmumneHT, yunTbiBaoLwmi BNNsSHUE BA3KOCTU Macna, onpeaenseTcs no
oaHon 13 doopmyr:
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Mpu 850 MIMa < 05, < 1200 MITa

Cz1 = 0,83 + 0,08 (Z1250)

4.2.2.7.2.5 KoappuumeHT, yunTbiBaOLNn BIINAHNE OKPY>XHOW CKOPOCTW, onpenensieTcs
no goopmyne

1-Czy

J0,2+8/v

B gnanasoHe 850 MIla < gy, < 1200 MIla

ZU = CZU +

CZU = CZL + 0,02

4.2.2.7.2.6 Koa(ppuumeHT, yumTbiBaOWNN BAUSHME LLEPOXOBATOCTU COMNPSPKEHHbIX
noBepxHocTen 3ybbes, BbluMCNAETCA No hopmyne

)"

Rz100

npyvyem OOMKHO cobnogaTtbes ycnosue Z, < 1,15.

3HayeHune Ry, paccuMTbIBAETCA NPU NOMOLLY 3aBUCUMOCTEN:

Rz100 = RZ3\/ 100/a,, ;
R; = 6 R,;
Ra - OJS(Ral + Raz).

Ecnu 850 MIla < o5, < 1200 MITa, To

Czr = 0,12 + oot

Mpn oy1im < 850 MlMa cnegyet npuHumatb €, = 0,83; €5, = 0,85; C,z = 0,15, a npwu
Omiim > 1200 MIla C;;, = 0,91; Cz, = 0,93; Czz = 0,08.

4.2.2.7.2.7 KOa(pp1UNEHT, Y4YMTbIBAIOLWIMA MNOBLILLEHWE KOHTAKTHOW BbIHOCIMBOCTU
3ybbeB MeHbluer TBepAoCTU npu UX paboTe C YNpOoYHEeHHbIMU 3yObsMu C rnagkon (R, <
6 MKM) NMOBEPXHOCTbIO, onpeaensieTcsa no popmynam:

.1 NOBEpPXHOCTHO-3aKaneHHble LWeCTEPHN C 06bEMHON 3aKarnkown Konec:

Z,, = 1,2(3/R )5 ecnv HB < 130;
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HB-130
1700

Z, = (1,2- )(3/R,y)°t ecnn 130 < HB < 470;

Z,, = (3/R,y)**° ecnm HB > 470,

roe HB — TBEpAocCTb No bpuHHeno 3ybbeB MeHbLLIEN TBEPAOCTH;
R,y — OKBMBaAlleHTHaA WepoxoBaTOCTb MOBEPXHOCTU, MKM;
R (10/p,, )" R /R
R,y = ;

(VV40/1500)%33
pred - I'IpI/IBe,D,eHHbIVI pannyc KpUBU3HbI;
Prea = P1Py/(Py + 0y Py, = 0.5dy  tgay,;

.2 LUEeCTepHU n koneca ¢ 06 bLEMHON 3aKarkown:

€CNnn LEeCTEPHsI CYyLLEeCTBEHHO TBepXe Koreca, 3(deKkT YnpoyHeHus yBenuynmBaet
AONyCTUMYIO Harpysky Ha 3ybbsi koneca. KoadpduumneHT Zy, pacnpocTpaHaeTcs TONbKO Ha
Koneco:

Zy =1,ecnm HB,/HB, < 1,2;

Zy = 1+ (0,00898HB, /HB,-0,00829)(u- 1), ecrv 1,2 < HB, /HB, < 1,7;

Zy =1+40,00698(u-1),ecnn HB,/HB, > 1,7.

Ecnn nepepatoyHoe ynucno u > 20, cnegyeT Ucnonb3oBaTb 3HavyeHue u = 20.
Ecnn nony4eHHoe 3HaveHue Zy, < 1 crnegyeT ucnonb3oBaTth 3HadeHune Zy, = 1.

4.2.2.7.2.8 KoathpmumneHT Zy, yumTbiBalOWNA BNUsSHUE pasmepoB 3ybbeB, BbibupaeTcs
n3 1abn. 4.2.2.7.2.8.

Tabnuuya 4.2.2.7.2.8

Tepmuyeckas UM XMMUKO-TEpMUYECKast
Mogynb, MM Zy
06paboTka 3yObeB LLECTEPHU
LlemeHTaumsa nnm noBepxHOCTHasA 3akanka m, <10 1
10 <m, <30 1,05 -0,005 m,
m, = 30 0,9
A3oTnpoBaHue m, <7,5 1
7,5 <m, <30 1,08 -0,011m,
m, = 30 0,75
O6beMHas 3akanka - 1

42.2.7.3 PacyeTHble 3HAYEHUSA HanNnpsa>XeHUm narnba B onacHOM CeYEHUN,
MMa, onpepensoTcs oTaenbHO Ans 3yObeB LWeCTEPHM 1 Koneca no opmyne

or = 0poKaKy Ky KpgKrq, (4.2.2.7.3)

roe Opg —CM.4.2.2.7.3.1;
K, —-cm.4.2271.7;
K, -cm 4.2.2.7.1.8;
K, —-cmM.4.227.1.9;
Kpg —cM.4.2.2.7.3.5;
Kpy, —CM.4.2.2.7.3.6.
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PacueTHble 3Ha4YeHNA MakCMMarbHbIX HaNPsHPKEHUN U3rnba opmax, MIa, onpeaensioTcs
oTAenbHO Ans 3ybbeB LWecTepHU 1 koneca no dopmyne

OFmax — UFOmaxKyKFBKFa;
roe OFromax — CM. 4.2.2.7.3.1.

4.2.2.7.3.1 HanpsixeHne narmba npyu HOMMHarbHOW Harpyske

Fi

Opg = TbTi’ln YF}IS'YBYBYDT, (422731)
roe bunm,—cm. 4.2.2.5;

F; —cM. 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;

Vg —cM. 4.2.2.7.3.4;

Y — ko3 nUMeHT TonwuHbl oboaa, cm. 4.2.2.7.3.8;

Ypr  — KO3DPUUMEHT NEepeKpbITUSA BbICOKOTOYHBIX 3yObeB, cm. 4.2.2.7.3.9.

MakcumanbHble HanpsbkeHus nsrnéa npu Timax, MIa, BbIMMCASOTCA OTAENbHO Ans
3ybbeB LLeCTEpHU 1 Koneca Mo opmyre

thax

OFomax — Thmy, YFYSYB'

3HayeHns BXOOALWMX napamMeTpoB AOIMKHbI onpenenatbCa Npu Fr = Fipax, K4 = 1,0 1
K, = 1,0.

4.2.2.7.3.2 KoadhpuumeHT dopmbl 3yba B criydae BHELWHETr O 3auenneHms npu a, <
25° 1 B < 30° BbluMCNAETCSA NPY MOMOLLM CreayHLmMX 3aBUCUMOCTEMN:

__ 6hE COS e
Yr=

- (Spp)? cosay '’

roe h; = hg,/m,, S;n = Spp/My;

hre, Spn) @, — CM. pUC. 4.2.2.7.3.2-1.

90°
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Puc. 4.2.2.7.3.2-1
K onpeaenexunio Yx 4nsa cnyyas BHELWHEro 3auensneHus

[na onpenenenus hp n Sk, BIMUCTIAIOT:
Pbt = TMCOS Uy,

roe a; — no copwmyne (4.2.2.7.1.2-1);

a Takxe

de =2 |[ppe(1-£4) + 0,5 [di-d}]? +(0,5d,)?,

roe &4 — N0 cbopmyne (4.2.2.7.1.2-11);
d, v dp Ang wectepHu — no dopmynam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
ansa koneca — no dopmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

a, = arccos (d/d,);

Ve = %(g + 2x tg a, + 2xgy,) +inv a,-inv a,;

Tet = e~ Ve
G = pgo—hgo + x,

*

roe Pa = pao/mn' hZO = hy/m, = h; +c
Pao VW hgo —CM. puc. 4.2.2.7.3.2-2,4.2.2.7.3.2-3;

Zm

40

hao

A ao
7744

Puc. 4.2.2.7.3.2-2
VcxoaHbi nponsBoasLLuii KOHTYp dpe3bl 6e3 npoTybepaHLua
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T
4
a.’l
< % o
'9
\
-S:k
p ao
| grr7
]
a

Puc. 4.2.2.7.3.2-3
McxogHbIn Npon3BOAALLMIA KOHTYP dopesbl ¢ NpoTybepaHLem

Xsm ONSA LUNMHOPUYECKNX Nepefay paBeH Hymto, ANA KOHUYeCckux — cm. 4.2.2.7.6;

- (1-sin aq)
e =7 My~ MpXgn—hao tg an + hy(tg an-tg o)~ “———> Pao
0

roe hynay—cm. puc. 4.2.2.7.3.2-3;

B CNy4ae Mcnonb3oBaHusa MHCTpymeHTa 6e3 npotybepaHua
hy =0,a0 = ay;

H=2(2-2)-1

Z,\2 my, 3’

roe Z,, —no dopmyne (4.2.2.7.1.10-2);

2G
b =tgy-H;

Npu peLleHnn 3TOro YypaBHEHUSI OTHOCUTENbHO Y B MEpBOM MPUBAMKEHUN MOXHO
npuHumaThb Y = /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 aer cos Be);

* 1 G * .
Sin = Zy sin(/3- W) + 3 (- pio )

« _ 1 Z cosar _ - G .
hF T2 {cos B (cosaet 1) + Z”[l COS(3 l|J)] cos ¢ + Pao}-
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B Ccnydae BHYTpeHHero 3auenneHunda

6hf._ COS dop
2
Yp

- (SFn,)?cos an’

Ans onpenenewvst hy = hg, /my W Sgp, = Spn, /My (hp, ¥ Spp, — CM. puc. 4.2.2.7.3.2-4)
BbIYMCIIAOT:

beos a,

Puc. 4.2.2.7.3.2-4
K onpegenennto Y Ans crnyvast BHyTPEHHEro 3auensieHus

dfz = Zawoz + dao'

roe a,,o, — No dopmyne (4.2.2.7.1.2-8);

hzoz = haoz/mn = (dfz_dz)/zmn;
¢ =0,5(ds,-dg,)-ay,

roe d,, —no dopmyne (4.2.2.7.1.2-4);
a, —no cdopmyne (4.2.2.7.1.2-7);

. _ c
Paq, my(1-sin ay) '

de, =2 |[-Dpe(1-84) + 0,5 /dﬁz—dgz]z + (0,5d,,)?,

roe d,, —no dopmyne (4.2.2.7.1.2-5);
dj -dg * * .
;‘2 = ngs_zai - (% + haoztg an) tg an- O:SPaOZr
* 2 Pa 278* * * *
SFnz = (c#anc.) + Z(haoz_paoz) tg an- \/§pa02 + 0,5,

rae  dy =ds /my, d,, =d,,/m, 8 = 8 /my;

_ [hk=Pao(1-sin ap)
80 -

cos @y sin(a,- ay),

CM. puc. 4.2.2.7.3.2-3.
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Mpn a,, = 20°

hi, = 0,56624(d;, - d;,)- 0,13247h;, ,- 0,5p;, .- 0,28586;
Sin, = 0,72794h;, -0,33163p}, , + 0,939698; + 1,5708.

4.2.2.7.3.3 KoappuumeHT, yumThiBaOLWLNIA KOHLIEHTPALMIO HANPSXKEHUIN, BbIYMCNSAETCA No
dopmyne

1
Y5 = (1,2 + 0,13L)q, T2rzarr,

B cnyyae BHelWWHero 3audenieHna

_ Skn
L=
Skn
qs = 207 (4.2.2.7.3.3-1)
roe

. 2G?
PF = Pa, + (Zycos2P-2G)cos P

B cnydaeBHYyTpeHHero 3auenneHuns

Skn
L=
h"F2
S;nz
G5 == (4.2.2.7.3.3-2)
aop2

[na BHeLWHero n BHYTPeHHero 3auenneHnin AomkHo cobnogaTbes ycnosme
1<¢q;,<8.

[na SKBMBANEHTHbIX LUMWIIMHOPUYECKMX KOMeC KOHWYecKux nepefad B dopmyre
(4.2.2.7.3.1) npousBeneHue Y Ys 3ameHaeTcsa Ha BblpaxeHue Yp, YsaYe, rAe Yey N Yy
onpeaensTcs Mo 3aBMCUMOCTAM ANns Y u Ys, B KOTOpPbIX WHAEKC € npu napamMeTpax
3aMeHsIeTCa Ha MHOEKC a, COOTBETCTBYIOLUIA Yriy AaBfeHnsa B Criydae NpuUioXeHusa cunbl K
BepwuHe 3yba; Y, = 0,254 0,75/¢,,. ONA cTaHOapTHbIX MCXOAHBIX KOHTYPOB 3yb6yaTbIX
nepegad Yg4 1 Ys4 MOryT ObITb ONpeaeneHsl No cneumanbHbIM gnarpaMmmam.

4.2.2.7.3.4 KoatppmumneHT, y4ynTbiBalOWMN BIIMSHWE Yrna HaknoHa nvHumn 3y6a,
BblYUCIAETCA MO 3aBUCUMOCTH

_ B
YB =1- SB m,
roe £g — no cdopmyne (4.2.2.7.1.2-12);
B — BTrpagycax; ecnv g > 1, To crieayet npuHsTb gg = 1.

MuHMMarbHoe 3Ha4YeHne Yg orpaHn4nBaeTCs YCrnoBruem
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Yg = 1-0,25¢g = 0,75.
4.2.2.7.3.5 KoagppuumeHT Kpg onpenensietcsi 3aBUCMMOCTbIO
KFB = (KHB)N1

roe Kyg —no dopmyne (4.2.2.7.1.10-1);

__omr
T 1+b/h+ (b/R)? (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) nogctaBnseTcsi MEHbLUEE U3 3HAYEHUn b, /h v b, /h, Nnpuyem B
Crny4yae LUEeBPOHHbLIX Kornec b — wupuHa nonywespoHa; h = (2h; + c¢*)my,-Aym, — BblCcOTa
3yba. Ecnu b/h < 3, B pacdeTe cneayeTt ncnonb3oBatb b/h = 3.

[na KOHMYECKMX U LUITMHOPUYECKMX KOSeC C NPoAoNbHON MoanduKaumnen noBepxXHoCTH
3y6a nnun moamdukaumen y TopLos 3ybbeB npuHumaeTtca N = 1.

4.2.2.7.3.6 PacdyeTHble 3HayYeHua Kp, = Ky,, tAe Ky, — nNo opgHoW u3 dopMmyn
(4.2.2.7.1.11-1) vnun (4.2.2.7.1.11-2), AOMXHbI YAOBNETBOPATL YCNOBUIO

&
1< Kpp <—X—-
0,25€4+0,75

4.2.2.7.3.7Tlpn  wncnonb3oBaHun  3yOOPE3HOr0  WMHCTPYMEHTA,  OTIIMYalLErocs
OT CTaHOApPTHOro, NapamMeTpbl Sg,, Ppr U hg, PEKOMEHOYETCA onpeaensitb MO akTU4ecKoMy
npocpunto 3yba.

4.2.2.7.3.8 KoahpuumeHT TonwuHel ob6oaa Yy 9BnseTca ynpoLeHHbIM KO3 ULneHTom
OIS OLLEHKWN KONec ¢ TOHKMM 06040M 1 onpeaensieTcs:

.1 ana nepegad c BHELWHMM 3auenneHnem:

Y =1, ecnmsg/h = 1,2;
Yz = 1,6 - In(2,242h/sg), ecnn 0,5 < sg/h < 1,2,

roe Sr — TonuwwmHa oboaa Korec npv BHELLHEM 3aLlenneHni, Mu;
h — BbIcoTa 3yba, Mm.

3HauveHuns Sg/h < 0,5 NPUMEHATb HE pEKOMEHAYETCS;
.2 Ana nepefad c BHYTPEHHUM 3alernneHnem:

Yg = 1,ecnusg/m, = 3,5;
Ys = 1,15 In(8,324m,, /sg), ecnn 1,75 < sy /m,, < 3,5,
roe Sg — TOJ1WMHA 060,ua Konec npu BHyTpeHHeM 3auennieHnn, MM.

3HaveHus sg/m, < 1,75 NpUMEHATb He pEKOMEeHyeTCS.

Ona  TsxenoHarpyXeHHblX nepedad Y pekomeHayeTcs  onpedensTs  ©onee
BCECTOPOHHMM aHaNuU3oM.

4.2.2.7.3.9 KoacpbmumeHT nepekpbiTUS  BbICOKOTOUHbIX  3y6beB  Ypp  yTOYHSET
HanpsbkeHna mnsrmba 3yba, npuHMMas BO BHMMAaHWE BbICOKOTOYHbIE LUECTepHu/koneca wu
ko3 PULMEHT NnepekpbITUa 3yb4aToro 3auenneHus B npeaenax guana3oHa COOTHOLLEHUS
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2,05 < g4, < 2,5,
A€ €4n = £4/C0S%By.

KoadhdmumeHT Y, onpegenseTca cneayrowmm obpasom:
A npw cTeneHn TOYHOCTN Q < 4 U g4y > 2,5

Ypr =0,7,

2 npuv cTeneHn To4HoCTN Q < 4mn2,05<¢,, < 2,5
Ypr = 2,366-0,666¢,,;

3 B Apyrux cny4vasax Ypr = 1,0.

42274 NlonyckaemMble HanpsaxeHumsa wnarnba pna 3ybbeB LIECTEPHU U
Koreca BbI4UCNATCA OTAEIbHO Mo dhopmyrne

orlimYstY
OFp = —Eim ST N Ysreir YereirYx (4.2.2.7.4)
p SFminYD

rae Oplim —CM. 4.2.2.7.4.1;
Yo —cM.4.2.2.7.4.2;
Yv  -cm.4.22.74.3;
Yp —-cM.4.2.2.74.4;
Ysreir —CM.4.2.2.7.4.5;
Yrrel —CM.4.2.2.7.4.6;
Yx —-cM. 4.2.2.74.7;
SFmin —CM. 4.2.2.7.2.3.

[donyckaemble HanpsbkeHna msrmba gns 3yObeB LIECTEpHM W Koreca npu OEerNCTBUM
MaKcMMarnbHOW Harpysku onpegensaioTcs no opmyne

_ OFruimYst¥N

OFPmax — YSrelT '

SEsTYD

4.2.2.7.4.1 3Ha4yeHnss npegena BbIHOCNMBOCTU 3y6beB npu u3rmbe npu OTCyTCTBUU
OaHHbIX UCNbITAHUN NPUHMMALOT No 1abn. 4.2.2.7.4.1.

Tabnuuya 4.2.2.7.4.1

Tepmuyeckas unm XuMMKo-Tepmmnyeckas obpaboTka 3ybbeB Opim, MMMNa Yy
ObbemHas 3akarnka yrnepogvcTon cranm 0,090;+150 25
Ob6bemHas 3akarnka nermpoBaHHoNn cTanm 0,105+185 25
HuskoTemnepaTtypHoe unaHupoBaHue 330 1,2
[MoBepxHOCTHas 3akasnka 0,35HV+125 2,5
A30TUpOBaHMeE B ra3oBoy cpeae 390 1,6
LlemeHTauus ctanen, cogepxawmx Cr, Ni, Mo 450 2,5
LlemeHTauus opyrnx BMaoB ctanen 410 2,5
MpumMmeyaHune. 3HaYeHUS Opy,, ONPEAENSAIOTCA NPU UCTIBITAHNAX 3yObEB KONec Ha M3rMbHYI0 BLIHOCIIMBOCTL MpU
OTHYNEBOM LMKIe U COOTBETCTBYIOT BEPOSITHOCTM OTka3a He Gonee 1 % npw yucne umknos 3-10°.

4.2.2.7.4.2 KoahbdpuuymneHt

Ysr = 0pg/0p1im = 2,
roe orpp — npegen MU3rMOHOW BbIHOCIMBOCTU mMaTtepuana 3y6beB npwu HyNneBoOM LUKIe.
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4.2.2.7.4.3 AN OCHOBHbIX pPeXMMOB paboTbl KOAPMUMEHT AoNroBeyYHoCcTn Yy = 1.

Mpn HebonblwoM cpoke cnyxbbl (Hanpumep, B crydae nepegayn 3agHero xoga) no
corriacoBaHuio ¢ Permctpom MOXHO npuHumaTthb Yy > 1.

[ns pexvma makcMmanbHOW Harpyskn T;,.x 3Ha4YeHus Yy gadbl B Tabn. 4.2.2.7.4.1.

4.2.2.7.4.4 3HaveHns koadbcumumeHTa Y, npmHMmaroTcs:

04 napasuTHbIX konec Y, = 1,5;

04 Konec ¢ ann3ogn4eckon peBepcuBHON Harpyskon Y, = 1,1;

ANnsa konec (KpoMe napasuTHbIX) C ropsiden nocagkon 3ybyaTtoro BeHua Y, = 1,25,

UnM, ecnu Uu3BEeCTHbl MOCafOouYHbIM AnameTp dg W paguanbHoe [aBfieHue p, Ha
nocago4Hon NOBEPXHOCTH,

0,2d2? dp,-b
Y, =14 28 abrD
b Fropiim(d} -d3)’

roe d v dy — nenuTtenbHbIN AMaMeTp U AuameTp BrnaauH paccunTbiBaemMoro Koneca,

B OCTalbHbIX cnyyaax Yp = 1.
4.2.2.7.4.5 KoalpUUMEHT Y1, YYUTBIBAKOLWMKA YYBCTBUTENBHOCTL MaTepuana K
KOHLEHTPaLUUKN HanpsXXeHnn, npuHuMmaeTcsa no 1abn. 4.2.2.7.4.5.

Tabnuua 4.2.2.7.45

YvSrelT
Tepmuieckas U XIMUKO-TepMueckas ve o 1+0,2p'(1+ 2q,) Your T,
06paboTka nepexodHbIX NOBEPXHOCTEN 3y6beB grell 144120 SrelT Imax
o, MlMa npu p':

O6bemMHas 3akanka yrnepoancTon cranu: 500 0,0281 1
NOKOBKa UNu npokar 600 0,0194 + (Y-2) X

800 0,0064 x (0,5-0,000150;)

1000 0,0014 o T
nnTbe 0,86+0,07Y;
lMoBepxHOCTHas 3akanka 0,0030 0,4+0,3Y;
A30TUpPOBaHME U HU3KOTEMNEPATYPHOE 0,1005 0,6+0,2Y;
LuaHnpoBaHme
MpumeyaHune. 3HaveHne q; onpedensertca no gopmyne (4.2.2.7.3.3-1) nnm (4.2.2.7.3.3-2), B 3aBMCUMOCTM OT BMAA
3auennexus. [ina guanasoxa 1,5 < g, < 4 MOXHO NpuHUMaTh Ys,er=1.

4.2.2.7.4.6 KOatpUUNEHT Ygy e, YUUTBIBAKOLLMI BAUSTHUE LLEPOXOBATOCTU NEPEXOAHOM
noBepxHocTn 3yba, onpegensercs no 1adn. 4.2.2.7.4.6.

Tabnuua 4.2.2.7.4.6

Y,
TepMuyeckas nnm XmMmnko-TepMmuyeckas obpaboTka 3ybbeB RrelT
R; <1 1<R; <40
O6bemMHas U1 NoBepxHOCTHAs 3aKarka, LemMeHTauus 1,12 1,674-0,529(R, + 1)
A30TUpoBaHWE U HU3KOTeMMNepaTypHoe LiMaHMpoBaHue 1,025 4,299-3,259(R, + 1)%0058
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4.2.2.7.4.7 KoachpumumneHT Yy, yunTbiBaloLWmii BNnAHME pa3mepoB 3ybbeB, onpeaenserca
no rabn. 4.2.2.7.4.7.

Tabnuua 4.2.2.7.4.7

Tepmuyeckas N XMMUKO-TepMUYECKas Mogayrib, MM v
obpaboTka 3y6bes ’ X
ObbemHas 3akanka 5<m, <30 1,03-0,006m,,
my = 30 0,85
MoBepxHocTHas obpaboTka 5<m, <25 1,05-0,01m,,
my = 25 0,80

MpumeyvaHue. Mpnm, <5 MM 1 NOGOM Buae NOBEPXHOCTHOTO YNpoYHeHus Yy = 1.

MuHuManbHbIM  KO3PMLMEHT 3anaca BbIHOCNMBOCTM MNpu u3rnbe BbiGMpaeTca K3
Tabn. 4.2.2.7.2.3.

42275 PacyeTHble 3Ha4YeHNa KO3 drMuneHTOB 3anaca KOHTAKTHOW U
N3rnbHONM BbIHOCIMBOCTU 3yObEB LLECTEPHU U Koneca A0SMKHbI YAOBNETBOPSATb YCNOBUSAM:

imZ
S, = Uma_r;zv Z,Z,ZrZwZx = Symin,

_ OrimYst¥Nn :
SF - orYp Y&relTYRrelTYX = SFmin

4.2.2.7.6 MNMpn pacyeTe Hecywen CNOCOOHOCTM KOHMYECKMX 3ybuyaTbix nepenay
NCNonb3yeTcs 3auenneHne 3KBMBaNeHTHbIX LMNNHAPUYECKNX 3yb4aTbIixX Konec, NOCTPOEHHbIX
Ha pasBepTKax cpegHUX OOMNONMHUTENbHbBIX KOHYCOB.

4.2.2.7.6.1 CooTBeTCTBYIOLLME pacyeTHble OpPMynbl M9 OnpedesnieHns napamMmeTpoB
3KBMBANEHTHbIX LIMUHAPUYECKUX KOSTEC B TOPLIOBOM CEYEHUN (MHAEKC V).

Yucno 3ybbeB

Zy12 =Z1/c0S 8.

[dnameTpbl genuTenbHbIX (HaYarnbHbIX) OKPYXXHOCTEN

dvl,Z = dm1,2/c0S 51,2-

MexxoceBoe paccTosiH1e U nepegaToyHoe YMCIO IKBUBANEHTHOW nepeaayn
a, = 0,5(dy, + dy,),

Zy, _  C0S8;

U, = .
vz, cos &,

OnameTp BepLumH 3yObeB
dyg = dyp, + 2hgm,

roe hy,, — BbICOTa ronoBku 3y6a B pacyeTHOM CEYEHWUN ANSI KOHUYECKWX KOMEeC C PaBHOBLICOKUMM
3y0Obsmun

ham = My (1 + Xpgn);

— me .
Mmn = Mge COS Bm

’
we
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anda KOHNM4YeCKnxX Kosec ¢ noHmxaknwnmMmnca 3y6bﬂMV|
hami,2 = hae1,2-0,5b t8(8q, ,~ 61,2),

roe Rge — BbICOTa rofoBKku 3y6a Ha BHELUHEM TOpLE;
Sa — Yrorl KOHyca BepLUVH;

KO3 ULMEHTBI CMELLIEHMS Y LUECTEPHN U KOfeca (3adaHbl)

x _ haml,z_hamz,l,
hml'z men

KoathdmumeHTbl M3MEHeHUs pacdeTHOM TOomnwMHbl 3yba Ons LWecTepHU WU Koreca
(3agaHbl)

Xsm,; =~ Xsm,-
,D.VlaMeprl OCHOBHbIX Opr)KHOCTelZ OKBUBANEHTHbIX LNITMHOPUYECKUX KOJ1eC

dyp, , = dy, ,COS Ay,

V1,2
roe
_ tg a
a,e = arctg (m) .

KoadhdhurumMeHTbI NepekpbITUS SKBUBANEHTHOM LMNMHOPUYECKON nepegayvm TopLoBOro:

_ 9vaCoS Bm
My TT COS Oyp

2 2 . )
9,, =05 (\/dfml— dvb1 + \/dﬁaz— dvbz) - a,sin a,,;

0oCeBOro:

817(1

roe

CyMMapHOro:
Eyy = Epg + Eyp-

OKBMBaneHTHas 4YacTtoTa BpalleHnsa WwecTepHn

dm1
Ny = ny
vl dys 1
4.2.2.7.6.2 PacdeTHble dopMynbl ONg onpedeneHns napameTpoB 3KBUBANEHTHbIX
LUUNUHOPUYECKUX KONec B HOPMarbHOM CeYeHun (MHAEKC vn).
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Yucno 3ybbeB

7 — Z”l .
vny cos2Bypcos B’

Zvnz = uvan1:

roe

Byp = arcsin(sin (3, cos o).

[vameTpbl genuTenbHbIX (HavanbHbIX) OKPY>KHOCTEWN SKBMBANEHTHbIX LUIMHOPUYECKUX
konec

dyy

cos2By,p

dvn1 = = Zyn, Mmn;

dvnz = uvdvn1 = Zyn,Mmn-

[OnameTp BEpLINH 3yOLEB

dyan = don + dypg-dy = dyp + 2hgm = MppZyn + (dya—dy)-

[nameTp OCHOBHOW OKPY>XHOCTU

dybn = AynCOS Ay = ZyynMypy COS Oty

KoadhdhurumeHT nepekpbiTus

Evan = Eva/COSZ Bup’

4.2.2.8 3ybyatble koneca C XMMUKO-TepMUYecKon obpaboTkon 3yObeB C KpPYMHbIM
mogynem (m, =75 MM) [JOMXHbl ObITb [AOMNOMHUTENBHO MNPOBEPEHbl Ha rNYyOBUHHYO

NPoYHOCTb. PacyeTHbin KoadhduMUMeHT 3anaca rnyobuUHHOM KOHTAKTHOW MPOYHOCTU Sy,
OOJDKEH onpenenaTbCs OTAeNbHO AN WeCTePHU M Koneca v yaoBneTBOpPSATb YCNOBUIO

__ OHralim
SHm - on = SHm.min:

roe oy —no cdopmyne (4.2.2.7.1);
Oyratim — NPeAen rmybyuHHON KOHTAKTHOW BLIHOCIMBOCTU, onpeaensieMelin no doopMmynam

Ohgrnlim = 5,5 HBc npun ¢ < 0,6
"
Orniim = (4,58 + 1,57¢-0,0602)HBcp, npn ¢ > 0,6,

roe Jz —  K03h(PULMEHT, YyUUTbIBAKOLLUIA BO3MOXHOCTL BO3HUKHOBEHUS TPELLMH HE B CEPALIEBUHE,
a B YNPOYHEHHOM crioe, onpeaensieMblii Mo KpuBbiM puc. 4.2.2.8;
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. 7.

0,9

HB_
I_'E—LS
0.8

0.7

1,0 2,0 3.0 4,0 50 q)

Puc. 4.2.2.8
Mpadhvk ana onpepenexHus koadduuneHTa pr B 3aBUMCMMoCTn oT ¢ n HB/HBc

napametp

__ hy10*
" pcHBc'

roe

ay, sin agy, u
cosBp (ux1)?

Pc =

— MNPWBEOEHHbLIN paguyCc KPWBMU3HbI COMPSXKEHHbIX npodunen 3ybbLeB B nontoce
3auenneHus.

MuHUManbHbIN KO3MPULMEHT 3anaca rnyBUHHOM KOHTAaKTHOW MPOYHOCTU Sy min = 1,4

42.3 Bansbl.

4.2.3.1 Tlpn pacnonoxeHun wectepeH nog yrnom 120° u 6onee guameTtp Bana
bonbworo koneca pfomkeH ObITb He MeHee 1,1 aAvameTpa nNPOMEXYTOYHOro Bana
BaronpoBoaa, a BO BCEX OCTalbHbIX Cry4asX pacnonoXeHusi LiecTepeH OH JOIMKEH BbITb He
mMeHee 1,15 pagnameTpa npomexyToyHoro Bana. [lpy 3TOM [AOMKHbI  YYUTbIBATLCA
XapaKkTepuCTUKN MeXaHU4eCcKMX CBOMCTB MaTepuarna sarna Korneca v npoMexyTo4yHoro sana.

4.2.3.2 [na cynoB nefoBoro Kracca Banbl, LeCTepHU 1 3ybyaTtble Koreca rnaBHbIX
3ybyaTbix nepenayd AoMKHbI OblTb paccymTaHbl Ha KPYTALLME MOMEHTbI

T = KA Ty,

roe K, — CcM.1a6n.4.2.3.2 (cm. Takke 2.1.2 yactn VIl «MexaHndeckune yctaHoBku», 1.3 yactu XVII
«[JononHMTENbHbIE 3HAaKM CUMBOMA Kracca W CIOBECHble  XapaKTepUCTUKK,

onpenensitoLLmMe KOHCTPYKTUBHBIE UMK 3KCMyaTaLuMoHHbIe 0COGEHHOCTY CyaHay).
Tabnunua 4.2.3.2

JlegoBble knacchl
KoadhdomumeHt lce3 Arca | Arcs Arcé Arc7 — Arc9, Icebreaker6 Icebreaker8 —
— Icebreaker7 Icebreaker9
K, 1,15 1,25 1,5 1,75 2,0 2,5
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[na npoBepku cTaTMyecKkor MPOYHOCTM FMaBHbIX 3yb4aTbiX nepegad CydoB NefoBbIX
knaccoB Arc6 — Arc9 n nefokosioB MakCUMarnbHyto Harpysky Timax ClegyeT npuHumaTh Mo
cornacoBaHuio ¢ PernctpoMm ¢ y4eToM OTHOCUTENBHOW MPOYHOCTM 3NEMEHTOB KOMIMIEKca
«BWHT — BanonpoBod» W Hannyusg yCTPOWCTB, OrpaHMuYnBaloWLnX nepesaBaeMblil KPYTALLMN
MOMEHT.

4.2.4 Cmaska.

4.2.4.1 Cwmaska 3ybyaTbIX 3auenneH1i 1 NOALWNMHUKOB CKOMNBbXEHUS rNaBHbIX Nepeaay
OOIMKHA OcyWwecTBNATbCA nog AasrneHnem. [lomkHa 6biTb obecneyeHa BO3MOXHOCTb
perynupoBaHusa pasneHvs macna. [JormkHo ObiTb nNpeaycMOTpeHO npeaoxpaHuTenbHoe
YCTPOWCTBO, UCKMtoYatoLLee rnoBbILLeHMe AaBrneHns Mmacna Bbille JonyCTUMOro.

4.2.4.2 Tlogaya cmaskm K 3ybyaTbiM 3auensieHuMsM AOShKHa OCYLLECTBASATbLCA C
NOMOLLIbIO POPCYHOK.

dopcyHkn gomkHbl obecnevnBaTb No4ady Macna B Buae nnoTHoM BeepoobpasHom CTpyu,
npuyem cocegHue CTpyn OOSMKHbI NepekpbiBaTb ApYr Apyra.

®PopCcyHKN JOMKHbI OblTb PacnonNoOXeHbl Tak, YTOObl Macno 3aTArMBanock B 3auenneHve
npu paboTe Ha nepeaHui 1 3agHU xoa,.

MoaBog macna K noAlumnHukam u ¢oopCyHKaM, a Takke OTBOA Macna OT HUX AOJSPKEH
BbINONHATLCA TaK, YTOObI He BbINO BCNEHMBAHUSA M 3MYIbIMPOBaHNS Macna.

4.2.4.3 Cwncrtema cmasks porkHa oTBeyaTb TpeboBaHuam pasa. 14 yactun VIl
«Cuncrembl 1 TpyGonNpoBOAbI».

4.2.5 YnpaBneHue, 3alymTta U perynmpoBaHue.

4.25.1 Tloctbl ynpaBneHus [OOSMKHbl oOTBevaTtb TpeboBanuam 3.2 vactn VI
«MexaHunyeckune ycTtaHOBKN».

4.2.5.2 Tlepenaun gomkHbl 6bITb 060pYyAOBaHbLI MpMbopammn ans U3MepEHNs OaBneHus
B CMCTEME CMa3Ku Ha BXofe U TeMmnepaTypbl Ha BXO4e W BbIxoAe, a Takke YCTPONCTBOM ANS
3amepa ypoBHSA Macna B Kopnyce pegykropa.

4.2.5.3 Kaxgbih NOALMUNHUK CKOSTBXKEHUS M KaXObl YNOPHbIN MOALUMMHUK AOSMKHbI
ObITb CHabXXeHbl yCTPOMCTBOM 4118 U3MepeHnsa Temnepartypbl. [1py nepegasaemMon MOLLHOCTU
MeHee 2250 kBT gonyckaeTcsa Ang OnOpHbIX NOALLMMHUKOB N3MepeHue obLen TemnepaTypbl
oTpaboTaBLlero macna Ha Bbixoge. Pernctp moxeTt notpeboBaTtb yCTPOMNCTBA OS5 USMEPEHUS
Temnepartypbl Takxke 1 Ana NoALWNNHUKOB KaudeHWs.

4254 [Ona 3awuTbl OT HEJONYCTUMOro MOBbILEHUA TemnepaTypbl Macna B
NogWuUNHUKaxX unv nageHusa [aBreHuMs B CUCTEME CMasku credyeT npegycmaTpuBaTtbh
aBapunHo-npeaynpeauTerbHY0 CUrHanmM3aumio.
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4.3 YNPYITUE U PA3OBLUUTEJIbHBIE MY®TbI

43.1 O6Lwue TpeboBaHuA.

4.3.1.1 TpeboBaHusi HacTOAWEN [NaBbl pPacnpOCTPAHATCA Ha ynpyrue u
pasobmTensbHble MydThl rNaBHbIX U BCNOMOraTesfibHbIX MexaHM3MoB. Ha pasobLutenbHble
3NEeKTPOMarHUTHble U rmgpasnuyeckne My@Ttbl 3T TpeboBaHMA PacnpOCTPaHATCA B TOM
Mepe, B KaKon OHW MPUMEHUMbI.

4.3.1.2 MaTtepunanbl XeCcTkux pgeTtanen MydpT BanonpoBo4OB AOSMKHblI OTBeYaTb
TpeboBaHuaM 2.4 yactu VII «MexaHnyeckmne yCTaHOBKNY.

4.3.1.3 CoeavHutenbHble ¢naHubl U coeguHUTEenbHble OONTbl AOMKHbI OTBEYaTb
TpeboBaHuam 5.2 n 5.3, a mydpTbl ¢ GeclunoHOYHOM nocagkon Ha Banax — 5.4 vactu VI
«MexaHun4yeckune ycTaHOBKN Y.

4.3.1.4 Ynpyrme wn pasobwmtenbHble MyqTbl, NpeaHasHavyeHHble AN CyooB C
NeaoBbIMU YCUNEHMAMM, OOIMKHbI OTBeYaTb TpeboBaHusm 4.2.3.2.

4.3.1.5 KOHCTpyKUMs My(T BanonpoBoaoB Cy4OB C OAHWM rfaBHbIM ABUratenem, B
cnyyae BbIxoda U3 CTpos My@T, OOSMKHA npegycmaTpuBaTb BO3MOXHOCTb MnoaaepKaHus
XO[A0BOro pexunma cyfHa co CKOPOCTbio, 0becneymBatoLLen ynpaBnsaeMmocTb CyaHOM.

4.3.2 Ynpyrue mydhTbl.

4.3.2.1 Ecnu TpeboaHne 4.3.1.5 He obecneunBaeTcs, TO NpenesbHbIN CTaTUYECKU
MOMEHT MaTepuana ynpyrmx 9SNeMEeHTOB U3 pPe3uHbl MM nogobHOro CUMHTETUYECKOro
MaTepuana, paboTallmMx Ha Ccpe3 WM pacTshkeHue, [OIMKeH ObiTb He MeHee
BOCbMMWKPATHOIO KpyTALLIEro MOMeHTa MydTbl.

4.3.2.2 Tlpun pacyete ynpyrmx My@T rfaBHbIX MEXaHU3MOB U AN3erb-reHePaTOPHbIX
arperaTtoB OOSMKHbl ObiTb MPUHATHI BO BHUMaHWE OOMNOMHUTENbHbIE HArpy3ku, Bbi3BaHHbIE
KpYTUnbHbIMK kKonebaHuamm (cm. pasa. 8 yactm VII «kMexaHu4eckme ycTaHOBKM»).

4.3.2.3 Ynpyrue MydTbl Au3eNnb-reHepaTopHbIX arperaTtoB [OOMKHbl BblAEpXMBaTb
MOMEHTbI, BO3HMKAIOLLME NPU KOPOTKOM 3amblkaHun. B crnydae OTCYTCTBUSA TakuX OaHHbIX,
MaKkCUMarbHbIA KPYTALMA MOMEHT AOMmKeH ObiTb HEe MeHee 4,5 HOMUHaNbHOrO KPYTSLLEro
MOMEHTa My TbI.

4.3.2.4 [NomkHa 6biITb obecnevyeHa BO3MOXHOCTb MOSIHOCTLID Harpyxatb ynpyrue
ANEMEHTbl U3 pe3uHbl MM nogobHOro CUMHTETMYECKOro MaTtepuana Myq@T rnaBHbIX
MeXaHW4YeCKMX YCTaHOBOK W Au3erib-reHepaTopHbIX arperatoB B AnanasoHe Temnepartyp ot 5
po 60 °C.

4.3.3 PaszobwurenbHbie MydThl.

4.3.3.1 PasobwurenbHble MydTbl rMaBHbIX MEXAHN3MOB AOIMKHbI UMETb YCTPOWCTBA,
npegoTBpaLlaroLLne AnuTeribHoe CKOSTbKeHNe.

4.3.3.2 [omkHa 6bITb obecnedyeHa BO3MOXHOCTb YrpaBreHus pasobLunTenbHbIMU
MypTamm rmaBHbIX MEXAHU3MOB C MOCTOB YNpaBfeHus rMaBHbIMY MEXaHU3Mamu.

HenocpeacTtBeHHO Ha camux pas3obLmTenbHbiX MydTax AOMKHO ObiTb NPeayCcMOTPEHO
YCTPONCTBO PE3EPBHOIO (aBapuMHOro) ynpasneHus.

4.3.3.3 [pu pabote gByx unu 6onee gsuratenen Ha oguH rpebHon Ban 4yepes
pa3obLwmTenbHble My Tbl YCTPONCTBO YNpaBneHns MMM SOMKHO UCKNOYaTb BO3MOXHOCTb NX
OOHOBPEMEHHOIO BKMKOYEHUs nNpu paboTe ABuratene B PasfUYHbIX HanpaBlieHUAX
BpaLLEHUS.
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4.4 BANIONOBOPOTHOE YCTPOWUCTBO

4.4.1 BanonoBopoTHOE YCTPOWCTBO C MEXaHWYEeCKUM NPMBOAOM AOSMKHO UMETb
GNOKMPOBKY, WUCKIMOYaAOLLY0 BO3MOXHOCTb BKITHOYEHMA nepenad u Myt npu BKIKOYEHHOM
BarionoBOpOTHOM ycTponcTBe (cMm. Takke 3.1.6 yactn VIl «MexaHnyeckune yCTaHOBKM» W
2.11.1.4 HacTOSILWEN YaCcTK).
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5 BCNOMOI'ATEJIbHbIE MEXAHU3MbI

5.1 KOMMNPECCOPbI BO3YLUHbIE C MEXAHUYECKWUM NMPUBOAOM

5.1.1 O6wme TpeboBaHUA.

5.1.1.1 [pnemHble NnaTpybKn KOMNPECCOPOB AOMKHbI ObITb CHAGXEHbI hunbTpamu.

5.1.1.2 Komnpeccopbl AOMKHbI ObITb CNPOEKTUPOBaHbl Takmm o6pas3om, 4YTOObI
Temneparypa Bo3[yxa Ha BbIXo4e U3 BO34yXooxnaguMtend nocnegHen cTyneHu komnpeccopa
Obina He 6Gornee 90 °C, u obopydoBaHbl cuUrHanbHbiM ycTponcTBom wunu  AlC,
cpabaTbiBalOLMMKN NPY NPEBLILLIEHMN TEMNEPATYPbI.

5.1.1.3 Oxnaxpgawowme nonocTm KOMMNPEeCcCopoB AOMKHbl ObiTb 060pyAOBaHbI
CMYCKHbIMW YCTPONCTBAMMW.

51.2 NMpepoxpaHuTenbHbIe YCTPOMUCTBA.

5.1.2.1 Ha kaxgown cTyneHn Komnpeccopa unm HenocpeacTBEHHO NOcre Hee OOSMKEeH
ObITb YCTAHOBMEH NPeAOXpaHUTENbHbIN KranaH, He AOoMyCKaloLWni NOBbILEHNS AaBeHUs B
cTyneHu 6onee 1,1 pacyeTHOro Npv 3akpbiTOM KnanaHe Ha HarHeTaTenoHoM Tpybonposoae.

KOHCTpyKuMsi KnanaHa [OfKHa WCKNoYaTb BO3MOXHOCTb €ro perynMpoBaHust WUnm
OTKITIOMEHUA NOCre YCTaHOBKM Ha KOMMPECCcop.

5.1.2.2 KapTepbl komnpeccopoB o6beMom 6onee 0,5 M3 gomkHbl ObiTb 0GOPYAOBaHbI
npeaoxpaHnTenbHbIMK KnanaHaMmm, KOTopble OOIMKHbI OTBeYaTb TpeboBaHuam 2.3.4.

5.1.2.3 Kopnyca oxnaguteneh [OMKHbl OblTb CHaGXeHbl NpPeaoXpaHUTENbHbIMU
yCcTporcTBamMu, obecnevmBatoLLMMn CBOBOAHbIN BbIXO BO34yXa B Criyyae paspbiBa TPyOOK.

5.1.3 KoneHuyatbin Ban.

5.1.3.1 W3noxeHHbin B 5.1.3.3 u 5.1.3.4 cnocob nNpPoBEpoOYHOro pacueta
pacnpoCTpaHseTCa Ha CTalbHble KOreH4YaTble Basbl CYAO0BbIX BO3AYLIHbLIX KOMAPECCOPOB U
KOMMpPECCOpOB XONOAUNBHOrO areHta ¢ psagHeiM, V- 1 W-06pasHbiM  pacnonoxeHnem
LUUNMHOPOB, C OAHO- U MHOrOCTYNEeHYaTbiM CXXaTueM.

YyryHHble KoneH4aTble Banbl, @ Takke OTCTYNNEHMS OT pa3MepoB CTalbHbIX KONleHYaTbIX
BanoB, paccyMTaHHbix no dopmynam (5.1.3.3) n (5.1.3.4), moryT ObiITb AONYyWEHbI MO
cornacoBaHuto ¢ Pernctpom npu ycnosum npegcraBrneHnss 060CHOBbIBAOLLMX pacyeToB Unm
3KCNepUMeHTanbHbIX JaHHbIX.

5.1.3.2 KoneH4yaTble Banbl AOMMKHblI WU3rOTOBNATLCA W3 CTanM C  BPEMEHHbIM
conpoTumeneHnem ot 410 go 780 Mlla.

Mpy nNpuUMeHeHUM CcTanu C BpPeMeHHbIM conpoTuBreHMeMm Bbiwe 780 Mlla Ha
paccmoTpeHne Peructpa p[omkHo ObiTb npeacTaBneHo TexHudeckoe 00oCcHOBaHue,
noaTBepXaaroLLee HageXXHOCTb TakoN KOHCTPYKLUUN.

YUyryHHble KoneH4yaTble Banbl AOSMKHbI M3roTaBNMBATLCA U3 4YyryHa C LUAPOBWUAOHbLIM
rpachuTom, nmetroLlero heppuUTHO-NEPIINTHYIO CTPYKTYpPY cornacHo Tabn. 3.9.3.1 vactu Xl
«Matepuansi».

5.1.3.3 [OuameTp Lwweek KoneH4yaToro Bana d,, MM, KOMMApeccopa OOIMKEH ObiTb He
MeHee ornpegensemMoro rno opmyrne

d, = 0,25k"3 DngJ0,3L§ f+ (s91)2, (5.1.3.3)
rage Dp - paCHeTHbII?I anameTp umnuHgpa, MMm; npyu oaHOCTYNEeH4YaToM CcxXaTum Dp = DLI;
Du — anamMmeTp uunnuHagpa, MMm; Npu AByxX- U MHOrFoCTyneH4aToM CXXaTun B OTAENbHbIX UMnnHOpax
D, = Dg;
P B

Dg —OvaMeTp UWnIMHOpPa BbICOKOTO [OaBrieHWs, MM; TNpu  OBYXCTYNeH4YaTOM CXaTtun B
OAHOCTyneH4YaToM MnopwHe Dy = 1,4D;; npu ABYXCTYyNeH4YaToOM CXaTuM B  OOHOM
anddepeHLnansHOM NopLUHe
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Dp =4/ Dl% - Dg;
D, — [uameTp LUUMMHAPA HU3KOTO AABIIEHUS, MM;
Px — [JaBleHue HarHeTaHua unnmHgpa BbICOKOro gaBneHua AnAa BO34YLUHbIX KOMMNPeCCOopoB,

Mra; ons KOMNpPeccopoB XOMNOAMWITbHBIX MALLWH 3HAaYEHNE p, OOIMKHO MPUHUMATBLCS MO
2.2 yactu Xll «XonoaunbHble YCTaHOBKNY;
— pacyeTHOe pacCTosHME MeXay PaMOBbIMW NOALUNMHUKAMU, MM;

L
p
L, = L'— npwn pacnonoXeHnn oIHOro KpUBOLLIMNA MeX/y ABYMS PAMOBLIMU NOALLMIHMKAMMY;
L, =1,1L"—npn pasmelleHn1 [ByX CMEeLIEHHbIX KPMUBOLUMMOB Mexay [AByMs pPaMOBbIMU

NOALMMHUKaMMU;
L' — (hakTMYecKoe paccTosHME MEXY CEpeaHaMmn PaMOBbIX NMOALLUMMHUKOB, MM;
s —  Xof MOPLLHSA, MM;

kK, f,@1— KkoadbduumeHTsl, NpMHMMaemsle no tabn. 5.1.3.3-1, 5.1.3.3-2 1 5.1.3.3-3.

Tabnwuua 5.1.3.3-1
3HayeHus koadpdmumenTa k'’

BpemenHoe 390 490 590 690 780 900
conpoTtuenexve R,,, MMNa
K’ 1,43 1,35 1,28 1,23 12 1,18

Tabnwuua 5.1.3.3-2
3HayeHus kKoachdmumeHTa f
Yron mexay ocamMu UMNMHAPOB 0° (psiaHbIN) 45° 60° 90°
fi 1,0 2,9 1,96 1,21

Tabnwuua 5.1.3.3-3
3HavyeHus koadcuumeHTa @1
Yucno umnmHapos 1 2 4 6 8
¢, 1,0 1,1 1.2 1,3 1.4

5.1.3.4 TonwwuHa wekn Bana h, MM, OO/KHa OblTb HE MeHee onpegensemMon no
dopmyne

h = 0,105k, Dpy/ (Y1 Y2 + 0,4)pc1f1/b, (5.1.3.4)
roe ky = a }/Ry/(2Ry-430);
R — BpemeHHoe conpoTtuBneHne, Mla; npu mcnonb3oBaHuM mMaTepuana C BPEMEHHbLIM

conpoTueneHuem 6onee 780 MIMa onsa pacyeTa cnegyeTt npuHumaTth R,,= 780 MlMa;

a = 09 -—pans BanoB C a30TUPOBaHWEM BCEW NMOBEPXHOCTUM NMMGO NMOABEPrHYTLIX APYroMy BuAOY
yNpoYHeHus, ogobpeHHoMy Pernctpom;

a = 0,95 —ans BanoB KOBaHbIX B LUTAMMNax Uy B HarnpasreHWN BOJOKOH;

a=1 — ONS BanoB, He NOABEPIHYTbIX YNPOYHEHUIO;

Yy, Py — KO3(hPMUUNEHTbLI, MPUHMMaemMble no 1abn. 5.1.3.4-1 n 5.1.3.4-2;

Tabnwvua 5.1.3.4-1
3Ha4yeHus KoadhduumeHTa Y,

r/h &h
0 0,2 0,4 0,6 0.8 1,0 12
0,07 45 45 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 25 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 BENMYMHaA NepekpbITMs, MM; (cM. puc. 5.1.3.4);
ANA KoneHyaTblX Banos, UMeLLMX pacCTossHME x MexAy LaTyHHOW U paMOBOW LLUenKaMu, Ans
Ko3a(pdpuumneHTa Wi AOMMKHbI NPUHUMAaTBLCHA 3HaYeHUs AeNCTBYOLWME NPy COOTHOWEHUU £/h = 0.
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Px — [laBfeHne HarHeTaHns, NpMHUMaeMoe COorflacHo ykasaHuam 5.1.3.3;
Cq — paccTodHMe OT cepefuHbl PaMOBOro MOALUMMHWKA [0 CpedHen MNMOCKOCTU LWEeKM; npu

CMELLEHHbIX KPUBOLUMMAX, PAaCMONOXEHHbIX MeXOy ABYMS pamMOBbIMW MOALUMMIHUKAMMU,
npyHMMaeTCs pacCcTosiHMe A0 CpeaHeln NMOCKOCTU Liekn, Hanbonee yaaneHHon OT Onopbl,

MM;
b — LUMPUHA LLEKN, MM;
fi  —KoadduumneHT, npuHMMaemsbii no Tabn. 5.1.3.4-3;

D, —pacyeTHbIn AuameTp UMNnHAPa, NPpUHMMaeMbIin cornacHo 5.1.3.3.

f—é 13

t

; I
- L

h,

Punc.5.1.34

Tabnuua 5.1.3.4-2
3HauyeHusA koachduumeHTa Y,
b/d 1,2 1.4 15 1,8 2,0 2,2
P2 0,92 0,95 1,0 1,08 1,15 1,27

Tabnuuya 5.1.3.4-3
3HavyeHus koadduumeHTa f;
Yron mexagy ocsiMu LMIMHAPOB 0° (psgHbIv) 45° 60° 90°
fi 1,0 1,7 1,4 1,1

[MpoMexXyTOYHbIEe 3Ha4YeHM KO3 DULNMEHTOB, NPUBEAEHHbIX B Tabnuvuax, onpeaenstoTcs
NIMHENHOWN UHTEpPNONAUMNEN.

5.1.3.5 T[lpn npoekTupoBaHMM U UWIrOTOBNEHUN BanoB LOSMKHbI  BbINOMHATHCA
TpeboBaHus 2.4.12 — 2.4.13.

514 KoHTponbHO-n3amepurtenbHble NpUoopkbI.

5.1.4.1 3a kaxagow CTyNneHbto KOMMNpeccopa A0JMKEH ObiTb YCTAHOBIIEH MAHOMETP.

5.1.4.2 Ha HanopHom natpybke HenocpeaCTBEHHO 3a KOMMPECCOPOM AOSMKHA ObiTb
npegycmMoTpeHa BO3MOXHOCTb 3amMepa TemMreparypbl Bo3agyxa.

5.1.4.3 OO6opynoBaHMe HaBELUEHHbIX KOMMNPECCOPOB KOHTPOSbHO-U3MEPUTESbHBIMMU
npnbopamu JOIMKHO oTBeYaTb TpeboBaHmaMm 5.1.4.1 n 5.1.4.2 HaCKONbKO 3TO MNO3BOMSET UX
KOHCTPYKUMSI.
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5.2 HACOCHbI

5.2.1 O6Lwue TpeboBaHuA.

5.2.1.1 [JomkHbl 6GbITb NpegycMOTPEHbI Mepbl NPOTMB MOMagaHusa nepekavynBaemon
XUOKOCTM B nogwunHukn.  McknioyeHne gonyckaeTcs ANA  HacocoB, Y KOTOPbIX
nepekaymBaemMasi XXMAKOCTb UCMNONb3yeTCca AN CMa3Ku NogLWNNHUKAE.

5.2.1.2 CanbHUKM  HacoCOB, pPacMOSfIOXKEHHble Ha  CTOPOHE  BcacblBaHUS,
pekoMmeHayeTcs obopyaosaTb rmapaBnmyeckumMmn saTtsopamu.

5.2.2 NMpepoxpaHuTenbHbIe YCTPOMUCTBA.

5.2.2.1  Ecnu KOHCTpyKLMS HAcoCca He UCKoYaeT BO3MOXHOCTb NOBbLILLEHUS AaBNEHNS
BblLLE pPaCYEeTHOro, AOJMKEH ObITb NPeayCMOTPEH NpeaoXpaHUTENbHbIN KnanaH Ha Kopnyce
Hacoca unu Ha TpybonpoBoae A0 NepBOro 3anopHOro KnanaHa.

5.2.2.2 Y HacocoB, NpeAHasHa4YeHHbIX AN nepekayvykn roproumnx Xnakocten, nepenyck
XXUAOKOCTU OT NpefoxXpaHUTENbHLIX KnanaHoB [AOSMKEH OCYLLEeCTBNATLCH BO BCAaChIBAOLLYHO
MofoCTb Hacoca My BcacbiBaoLyo YacTb Tpybonposoaa.

5.2.2.3 [omkHbl OblTb NpPegycMOTPEHbl MEpbl, WCKITHYaKLlWne BO3HMKHOBEHME
rMApaBnNUYecKNX yaoapoB; MPUMEHEHMEe B 3TUX LUeNisgx repenyckHbIX KrhnanaHoB He
pekomeHayeTcs.

5.2.3 MpoBepKa NPOYHOCTMU.

5.2.3.1 Kputnyeckas 4actoTa BpalleHMs poTopa Hacoca AofmkHa ObITb He meHee 1,3
pacyeTHOMN.

5.2.3.2 [etanu Hacoca OormKkHbl ObiTb NPOBEPEHBI HA MPOYHOCTb MPU AENCTBUMN B HUX
yCUInuin, COOTBETCTBYIOLMX pacyeTHbIM napameTpam Hacoca. [lpn aToM npuBedeHHble
HanpshkeHUa B geTansx He AomMkHbl npeBbiwaTh 0,4 npefena TekydecTy matepmana getanu.

524 CamoBcachbiBaloLe HacocChbl.

5.2.4.1 Hacocbl, cHabXeHHble CcaMOBCaCbiBAOWMMM  YCTPOWNCTBAMM,  OOJSHKHbI
obecneumBaTb pPaboTy B YCNOBMSAX «CYXOro BCacblBaHUSA» U, Kak NpaBuio, UMeTb YCTPOMCTBA,
ucknoyatrowme paboTy caMmoBcacbIBaOLLEro YCTPONCTBA Ha 3arpA3HEHHON BOAeE.

5.2.4.2 Y camoBcacblBalOLLMX HACOCOB OOMMKHO ObiTb MPeayCMOTPEHO MEeCTO Ans
NOAKMIOYEHUS MaHOBaKyyMMeTpa.

5.2.5 JononHutenbHble TpebGoBaHMA ANA HACOCOB, NepeKavynBaloLWmX
roproumne XXuaKkocTu.

5.25.1 YnnoTHeHus Bana OOSKHbl OblTb TakuMu, 4YTODObI MOSIBUBLLMECHA YTEYKU HE
BbI3biBanu obpasoBaHus NapoB M ra3oB B TaKOM KonuyecTtse, YToObl Morna obpasoBatbhCs
BOCMNITaMeHSOLLAsACa CMeCb BO3yxa U rasa.

5.25.2 [JomkHa OblITb WCKMOYEHA BO3MOXHOCTb BO3HUKHOBEHUSI 4YPE3MEPHOIO
Harpesa 1 BOCMNIaMeHEHUS B YNIIOTHEHMAX BpaLLaloLWNXCa AeTanemn ns-3a sHeprum TpeHus.

5.2.5.3 [pn npmMeHeHnn B KOHCTPYKLMN HAacoca MaTepmaroB C HA3KOW 3NEKTPUIECKON
NpPOBOAMMOCTbIO (NflacTMaccehbl, pe3vHa U T.N.), JOMKHbI OblTb NPUHATBHI MEPbI ANA CHATUA C
HUX 9NEeKTPOCTaTUYECKUX 3apsiaoB NMyTeM BKAOYEHUS B TakMe martepuarnbl NpoBOASLLMX
NPUCagoK UM NPUMEHEHNEM YCTPONCTB CHATUSA 3aps40B M OTBOAA MX Ha Kopryc.

5.2.6 [JononHutenbHble Tpe60BaHUA ANA rPY30BbIX, 3a4YNCTHbLIX U 6annacTHbIX
HacocoB HedpTeHaNnMBHbLIX CyOOB.

Kopnyca HacocoB, yCTaHOBMEHHbIX B MOMELLEHUN TPY30BbLIX HACOCOB cornacHo 4.2.5
yacTtun VIl «kMexaHnyeckmne yCcTaHOBKNY, JOMKHbI OblTb CHAabXeHbl JaTynkamu TemnepaTypbl.
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5.3 BEHTUNATOPDLI, BO3AYXOHAINHETATEJIU U TYPBOHAIHETATEJIN

53.1 O6Lwue TpeboBaHuA.

5.3.1.1 TpeboBaHusa HACTOSILLEN rMaBbl OMMKHbI BbIMOMHATLCS NPY NPOEKTUPOBaHUN U
N3roTOBNEHUN  BEHTUNATOPOB,  NpefHasHadYeHHbIX  And  KOMMNeKrauum  CUCTEM,
pernameHTupyembix  4actoeto  VIII «Cuctembl 1 TpybonpoBoAbl», a  Takke
BO3AyxoHarHeTaTenem kotnoB u TypboHarHeTaTenew asuraterie BHYTPEHHEro CropaHus
(cm. Takke 2.5.7).

5.3.1.2 Potopsl BEHTUNATOPOB " BO3gyXxoHarHeTaTenen COBMECTHO C
coegvHuTENbHbIMKM MydTamK, a Takke poTopbl TypboHarHeTaTtenen B cbope AOMKHbI ObITb
oTb6anaHcupoBaHbl B COOTBETCTBUM C 4.1.2.

5.3.1.3 BcacbiBalowme naTtpybkm — BEHTUNATOPOB,  BO34yxXoHarHetTatenem u
TypOoHarHeTatenenm AoMkHbl ObiTb 3allMeHbl OT nonagaHmss B HUX MOCTOPOHHUX
npegMeToB.

5.3.1.4 Cwncrema cMaskuM MOALIMIMHMKOB TypOoHarHeTatenenm [OOrmkHa WCKIoYaTb
BO3MOXXHOCTb NonagaHua Macna B HagayBOYHbIA BO3YX.

5.3.2 lMpoBepKa NPOYHOCTM.

PabGoune koneca TypbuH 1 HarHeTaTenem OOIMKHbI ObITb paccunTaHbl Tak, 4TOObI Npu
yacToTe BpalleHus, paBHon 1,3 pacyeTHOW, NpMBEOEHHbIE HaNpsSXXeHusa B nobom ceveHumn
6b1nn He B6onee 0,95 Nnpegena Teky4yecTn matepuana getanu.

Paboune koneca TypbuH 1 HarHeTaTenen AomkHbl 6bITb TaKkKe NPOBEPEHbI HA MPOYHOCTb
NnyTeEM MWCMNbITaHMUS B TeYeHWe He MeHee 3 MMH NpU YacToTe BpalleHusi, paBHon 1,2
pacyeTHOMN.

Takas npoBepka ronioBHoro obpasua pabounx konec TypbuH n HarHeTaTenen saBnAeTcs
oba3aTenbHON.

CepuiiHble 06pasubl MOryT He noAaBepraTbCs 3TOW NPOBEpKE B TOM Criyyae, ecnuv
npeaycMOTPEH KOHTPOSb KaXKAoW NOKOBKM paboyero koneca ogHUM M3 0400peHHbIX METOA0B
Hepa3spyLlaloLLero KOHTPOn4.

[nsa ra3oTypbuHHbIX HarHeTaTenen MoryT ObITb AONYLEHbI U Apyrve 3anacbl NPOYHOCTH
no cornacoBaHmto ¢ Peructpom, ecnu nNpUMEHATCS MeToabl pacyeTa, ydyuTbiBaloLme
KOHLLEHTpaUUKN HanpskeHMn U NNacTUYHOCTb (METO KOHEYHbIX 3NIEMEHTOB).

5.3.3 JononHutenbHble TpeboOBaHUA AONA BEHTUNATOPOB NOMeELUEeHUN
rpy30BbiX HAacocoB He(TeHarMBHbIX CyAOB, NMOMELEHUA ANA NepeBO3KU OnacHbIX
rpy30B U rpy30BbIX NOMELLEeHUN, B KOTOPbIX NepeBO3UTCA aBTOTPAHCNOPT C TOMNSINBOM
B bakax.

5.3.3.1 Bo3sgywHbin 3a3op Mexay KpbinaTKoW 1 KOPMyCOM BEHTUNSATOPA AOIMKEH ObiTb
He MeHee 0,1 ouameTpa LWENKM Bana KpbinaTtkM B panoHe noawnnH1Ka, HO BO BCEX Clydasax
He meHee 2 MM (Npy aToM 6onee 13 MM ero MOXXHO He genaTb).

5.3.3.2 [Ona npegoTepallieHUs nonagaHua B KOPMyC BEHTUNATOpa MNOCTOPOHHUX
npegMeToB Ha BXOAE M BbIXO4E BEHTUNSALMOHHBIX KaHANOB Ha OTKPbITOW nanybe OoSmKHbI
yCTaHaBNMBaTbCA 3aLUMTHblE CETKM C KBagpaTHbIMK A4YerikaMy C pPasMepoOM CTOPOHbl He
6onee 13 mm.

5.3.3.3 [Ona npeOoTBpalleHUs  HaKOMMEHWa  3rekTpudecknx  3apsgoB  BO
BpalLlaloLWnXCs geTansax M Kopnyce OHW AOSMKHbl M3roTaBnMBaTbCA M3 MaTepuanos, He
BbI3blBAOLMX BO3HWKHOBEHME 3apsdoB CTaTU4eckoro anektpuyectea. Kpome Toro,
YyCTaHOBKa BEHTUINATOPOB Ha CyaHe AOMKHa npedycMaTpmBaTth UX HAOQEXHOe 3a3eMineHne Ha
Kopnyc cyfHa B COOTBETCTBMM € TpeboBaHmsMn yactn Xl «dnektpuieckoe obopynoBaHume».

5.3.3.4 Kpbinatka u kopnyc (B panioHe BO3MOXHOIO COMPUKOCHOBEHUSA C KPbINIaTKoR)
OOJMKHbI M3roTaBNMBaTbLCA M3 MaTepuanoB, KOTOpble NpyW B3aMMOAEWCTBUM He obpasyloT
UCKP.

He obGpasyrowmmmn Uckp NpusHaloTCsa criefyolme codeTaHus MaTepuanosB KpbIaTok U
KOpnycoB:
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13 HeMeTannMyecknx matepumanos, 0bnagarLwmnx aHTUCTaTUYECKMMIN CBONCTBaMU;
13 CrnaBoB Ha HeXeres3Hon OCHOBE;

N3 HepKaBeloLLlen ayCTEHUTHOM cTanu;

KpblnaTka n3rotoBrieHa 13 antoMUHUEBOro MNU MarHMEBOro cnnaea, a Kopnyc u3s
4yyryHa unu ctanu (BKMYas HepXaBeloLLyto ayCTEeHUTHYI CTarnb), eCrnv BHYTPU Kopryca B
paloHe KpblfiaTku YCTaHOBIIEHO KONbLO COOTBETCTBYIOLWEN TOMLMHBI, U3rOTOBMEHHOE U3
CMMNaBoOB Ha HeXerne3HoW OCHOBE;

.5 noboe coveTaHne YyryHHbIX U CTanbHbIX KPbINAToOK M KOPMYCOB (BKMoYas Takxe,
Korga Kpbliatka WM KOpnyc M3roTOBMIEHbl U3 Hep)KaBelolen ayCTeHUTHOW cTanu) npu
YCINOBWM, YTO 3a30p MeXay HUMK ByaeT cocTaBnaTb He MeHee 13 MMm.

5.3.3.5 [pyrue coyeTaHuss MatepmnarnoB KpbiNaToOK N KOPNyCOB, HE NpeayCMOTPEHHbIE
B 5.3.3.4, Takke MOryT ObITb AONYLLEHbI, €CNX NPOBEAEHNEM COOTBETCTBYIOLLMX UCTMbITAHUI
OyaeT AokasaHo, YTO OHU He 0OpasyoT UCKP.

5.3.3.6 He gonyckaeTcsi npUMEHEHWE cregyowmx COMETaHNN MaTepmnanos KpblnaTok
N KOpMyCcoB:

.1 KpblnaTKu U3roTOBMEHbI U3 antOMUHUEBLIX UMW MarHMEBLIX CNIaBoB, a Kopnyca u3
CMIaBoOB Ha XeJie3HON OCHOBE;

.2 KpblIaTKW W3roTOBIEHbl W3 CMNNaBOB Ha >enesHon OCHOBe, a Kopryca w3
antoMUHUEBBIX UM MarHMEBbIX CM1aBOB;

.3 KpbIIaTKu K KOpryca M3roToBSiEeHbl U3 CNIIaBOB Ha XXesfie3HoW OCHOBE Npu 3a3ope
MeXxay HUMK MeHee 13 MM.

Dwivk
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5.4 CENMAPATOPbI LEHTPOBEXHbIE

54.1 O6Lwue TpeboBaHuA.

5.4.1.1 KoHCTpyKUMA cenapaTopoB AOMKHA UCKIOYaTh YTeuKy HeddTenpoayKToB N UX
napoB Npuv MobbIX pexxumMax cenapauum.

5.4.1.2 bBapabaHbl cenapaTopoB LOMMKHbI ObITb AWMHAMUYECKM OTOanaHCUpOBaHbI.
MonoxeHne CbeMHbIX AeTanem [OMKHO ObiTb  3aMapkupoBaHo.  KoHcTpykuus
Tapenkogepxatens n 6apabaHa 4omKHa NCKNOYaTb BO3MOXHOCTb MX HEMPABUbHOW COOPKN.

5.4.1.3 Cuncrembl «poTOop — CTaTop» AOMMKHbl ObiTb paccyuTaHbl TakK, YTOObl 30HbI
KPUTUYECKOM YacTOThbl BpaLleHnsi NpeBbIWany paboyyo YacToTy BpaLLEHMS Kak B MOPOXHEM,
TaK 1 B 3anoSIHEHHOM COCTOSIHUM.

Hannune 30HblI KPUTUYECKOW 4YacTOTbl BPALLEHUS HMDKE pPaCYETHOM MOXEeT ObITb
OONyLEeHO TOMbKO MpWU YCrOBUM MpPeAcTaBNeHus goKa3aTeNnbCTB ANUTENbHOW HageXHOW
paboTbl cenapaTopa.

5.4.1.4 KoHCTpykuMa MyddT BKIIOYEHUA  OOSPKHA  UCKMYaTb  BO3MOXHOCTb
nckpoobpasoBaHus, HEQOMYCTUMOrO HarpeBa Ha Bcex pexumax paboTbl cenapaTtopa.

5.4.2 lMpoBepKa NPOYHOCTM.

5.4.2.1 Bpauwatwuwunecs getanu cenapaTtopa AOMKHbl ObiTb Takke MNPOBEPEHbLI Ha
NMPOYHOCTb NPU OENCTBUM B HUX YCUIUIA NPU YacToTe BpaLleHUs, NpeBbllatoen pacHeTHyo
He MeHee 4Yem Ha 30 %; Npyn 3TOM CyMMapHbIe HanpPsPKEHUS1 B HAX HE AOMMKHbI MpeBbILWaTh
0,95 npegena TekyyecTn maTepuana getanen.

5.4.2.2 TonoBHon oGpasel cenapaTtopa Ha CTeHOE 3aBOAAa-M3roTOBUTENS OOSMKEH
ObITb NOABEPrHYT OMbITHOM NPOBEPKE Ha MPOYHOCTb BPALLAOLLMXCSA YacTen NyTeM UCTNbITaHUA
€ro npu YacToTe BpaLLeHuWsl, NPEeBbILLAOLLEN PAaCYETHYIO YacToTy He MeHee YeM Ha 30 %.

543 KoHTponbHO-n3amepurtenbHble NpMbopbl U 3aliuTa.

5.4.3.1 [OomkHOo O6bITb NpegyCMOTPEHO YCTPOWCTBO KOHTPONSA 3a NpoLeccoM
cenapauumn.

5.4.3.2 PekomeHgyeTca cenapatopbl cHabxaTb YCTPOWCTBOM, aBTOMaTU4ECKU
OTKIMOYaLLMM MPUBOA M OCTaHaBMMBAOLWMM cenapaTop nNpy BO3HUKHOBEHWUW HEOOMYCTUMOWN
Bubpaumm arperata.
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5.5 KOMNPECCOPbI NPUPOOHOIO rA3A (METAHA)

55.1 Komnpeccopbl, ycTaHaBnMBaeMble Ha ra3oBO3bl, NEpeBO3dAMEe MeTaH, U
ncnonb3yemble B CUCTEME NMoABoAa MeTaHa K ABYXTOMSMBHbIM ABUraTensm BHYTPEHHEro
cropanus (cMm. 9.1.1), oomkHbl obecrneunBaTh NOBLILIEHNE AaBNEHNs1 OT atmocdepHoro o 25
— 30 MIla npu TemnepaTtype Ha BcacbkiBaHUW He Bbiwe —163 °C.
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6 NAJNTYBHbIE MEXAHU3MbI

6.1 OBLUME NOJIOXKEHUA

6.1.1 TopMO3HbIE HakNnagku U NX KpenneHust OOIMKHbl OblTb CTOMKMMU K MOPCKON
BoAe W HedTenpoayktam. TOPMO3Hble HaKMagku AOfMKHbl ObiTb TEPMOCTOMKMMU A0
Temnepatypsbl 250 °C.

Jonyctnmaa TepMOCTOMKOCTb COEAUHEHUN MeXAy TOPMO3HOM HaKfagkon U ONOPHbIM
Kapkacom ormkHa 6bITb Bbllle Harpeea B COEANHEHUN Ha BCEX BO3MOXHbIX pexnmax paboThbl
MexaHun3ma.

6.1.2 MexaH13Mbl, UMELLNE MEXaHUYECKUA U PYYHOM NPUBOAbI, OOIMKHbI OblTb
obopygoBaHbl  GNOKMPYOWMM  YCTPOMCTBOM,  MCKMKOYAKOLWMM  BO3MOXHOCTb WX
OAHOBPEMEHHOM paboThbl.

6.1.3 YcTponctBa ynpaBneHusi nanyOHbiIMM  MexaHu3MaMu  OOSDKHbl - ObITb
BbINOSIHEHbI Taknm obpasom, 4ToObl BbibUpaHWe NPOU3BOAMMIOCH BpalleHMEeM MaxoBuKa
BMpPaBO WNW OBWMXEHMEM pblbara kK cebe, a Cnyck — BpalleHMEM MaxoBWKa BIIEBO WU
OBWXeHMeM pblyara oT cebs. CTonopeHne TOpMO30B [OMKHO MPOM3BOAUTLCA BpaLLEHUEM
MaxoBMKOB BMpaBo, a pacTopMaKMBaHue — BpaLlleHMeM BMeBo.

6.1.4 YcTponcTBa ynpaeBrieHus, a Takke KOHTPOJIbHO-U3MepUTENbHbIE MpUbOopbI
OOJMKHbI BbITb pacnonoXeHbl Tak, 4Tobbl obecneynBanocb HabnwaeHne 3a HUMK C MecTa
ynpaBneHus.

6.1.5 MexaHu3Mbl, UMeloLme rTMapaBnnMyeckuin NpyMBog UnNu ynpasrneHue, OOSMKHbI
AONOMHUTENbBHO OTBeYaTb TpeboBaHuAM pasg. 7.

6.1.6 BbapabaHbl nebenok, TpocoBas HaBUBKA KOTOPbIX SABMSIETCA MHOMOCTONMHON, a

TPOCbl MOryT ObITb NOABEPrHYTHI Harpy3ke B HECKOMbKMX CrOSAX, AOIMKHbI MMeTb pebopabl,
BbICTYNawLlne He MeHee 4eM Ha 2,5 guameTpa Tpoca Hag BEPXHUM CIIOEM HaBUBKW.

6.1.7 Jlebenkun 1 BbIOLLKU rPY30BLIX CTPESN, MEXaHU3MbI NOAbLEMA FPy3a, USMEHEHNS
BblfieTa CTpenbl, NOBOPOTa N NepeaBuKeHUs1 KPaHOB M MOABEMHUKOB U Npoyme nanyoHble
MEeXaHW3Mbl B CIlyyae yCTaHOBKW BO B3pbIBOONACHbIX 30Hax 0, 1 1 2, ecrniv oHM Ucnornb3ylTcs
BO Bpems onepauuin no nvkeBMaauuyM pasnuBoB HedTW, OOMKHbl ObiTb M3rOTOBMEHbI BO
B3pbIBO3ALUULLEHHOM WCMNOSTHEHMM W MMETb CBUOETENbCTBA O B3PbIBO3ALLMLLEHHOCTMH,
BblJaHHble KOMMETEHTHOW opraHu3auuen (onpegerneHne B3pbiBOOMACHbIX 30H — cM. 19.2
yactn XI «3nekTpnyeckoe obopyaoBaHuey).
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6.2 PYJIEBbBIE NMPUBOAbI

6.2.1 O6Lwue TpeboBaHuA.

6.2.1.1 [naBHbI®M W BcnomoratenbHbI pynesble npusoabl (cMm. 1.2.9 vactu |l
«YcTponctea, obopydoBaHME WM CHAOXeHME») AOMKHbl OblTb Tak YCTPOEHbI, 4TOObI
oTAerbHble NOBPEXAEHNA OAHOrO U3 HUX HE BbIBOAUIM U3 CTPOS APYrov NPUBOA.

6.2.1.2 [naBHblh pyneBoM NpuMBOA C [OBYMSA WMAN HECKOSbKMMU OAWHAKOBbLIMMU
cunoBbiMKn arperatamu (cMm. 2.9.4 yactu lll «YcTponcTtBa, 000pyaoBaHNE N CHaGXEeHUe»)
AOoMmKeH OblTb YCTPOEH Tak, YToBbl OTAEeNbHbIE NOBpeXAeHus B ero Tpybonposoge vnu B
nobon oAHOM M3 ero CUMOBbIX YCTAHOBOK HEe BbIBOOUNN W3 CTPOS OCTaBLUYKCS 4acTb
pyrneBsoro npusoaa.

PyneBble ycTponcTBa C rvapaBfU4eCcKMMUM CUCTEMaMM Ha HedTeHanuBHbIX cydax,
HedpTeHanuBHbIX cygax (260 °C), xMmoBo3ax unum razoso3sax sanoson BMectumocTtbio 10000
n 6onee pormkHbl obopynoBaTbCsA CpeacTBaMy 3BYKOBOM W CBETOBOW CUrHanu3aumm no
0OHapyXeHUI0 yTeukn paboden XXnagKkocTu B Noboi YacTu rmagpaBnnyeckon CUCTEMBI, a TaKkkKe
YCTPOWCTBaMM, aBTOMaTUYECKN OTKITHOYAOLWMMM NOBPEXOEHHBIN Yy4aCcTOK CUCTEMbI OT BCEro
YCTPOWCTBA, Y4TOObI NepepbIB B yNpaBreHnn cyaHOM He npesbiwan 45 ¢ ¢ MOMeHTa Bbixoaa
N3 CTPOSi NOBPEXAEHHOMO y4acTka rmapaBriMyeckon CUCTEMBI.

6.2.1.3 KoHcTpyKums pyneBbix NPMBOAOB AOIMKHA obecneunBaTb Nepexod npu asapum
C rMaBHOroO PyneBoro NpUBOAAa Ha BCrioMoraTenbHbIN 3a BpeMs He 6onee 2 MUH.

6.2.1.4 PyneBble npuBoabl AOMKHbI obecneunBaTb HeNpepbIBHYO paboTy pyneBoro
YCTPOWCTBA B Hanbonee TSXenbIX YyCoBUAX KCNyaTauuu.

KoHCTpyKUuMsi pyneBoro npmBoAa OOSPKHA WUCKMoYaTb BO3MOXHOCTb €ro NnoBpeXaeHus
npu paboTe cygHa Ha MakCMMarbHON CKOPOCTW 3agHero xoaa.

6.2.1.5 B kayecTBe pacyeTHOro KpyTswero MoMeHTa Mpacw pyneBoro npmsoga
NPUHUMAETCs KPYTAWMIN MOMEHT, COOTBETCTBYHOLUUIA YINy Nepeknagkn pyns (noBOPOTHOW
Hacagku) 35° ansa rmasHoro 1 15° ana BcnomoraTesnibHOro NpMBoga npu ero paboTe B pexmme
HOMMHamMbHbLIX MapamMeTpoB (HOMMHANbHOE AdaBreHWe B MNOSIOCTSAX [MAPaBANYECKUX WU
ANEeKTpornapaBnnyecknx nNPMBOAOB, HOMWHalbHble Curia ToKa W HanpsikeHne B
anekTpoABuraTene anekTpuyeckoro npueoga W T.n.). [lpM 3TOM KPYTAWMA MOMEHT,
COOTBETCTBYIOLWMI yriny nepeknagkm 0°, AormkeH BbITb He MeHee 0,82 Mpacy.

6.2.1.6 TpeboBaHMs MO KOMMEKTALUMM CyAHA PyNeBbLIMM NPUBOAAMM U3NOXKEHbI B 2.9
yactu Il «YcTponcTtea, o6opynoBaHne 1 CHabxXeHne».

6.2.1.7 B cuctemax rmgponpueoga pyrneBoro yCTpOWCTBa OOJIDKHA
npegycMaTpuBatbCs CTauMOHapHas UUCTepHa And  XpaHeHus paboyen  KuakocTu
BMECTUMOCTbIO, JOCTAaTOMHON ANS 3anofiIHEHMS HE MEeHee O4HOW CUNOBOW CUCTEMBI, BKIOYas
YPaBHUTENbHYIO LUCTEPHY. OTa CTalMoHapHas LUMCTepHa AOMMKHA MMETb yKasaTerb YPOBHSA
XMOKOCTM U COeaMHATbCA TpybonposogamMu C rmaponpuvBogoM Takum obpasom, 4Tobbl ero
rmapaBnMyeckne CUCTEMbl MOMIM  3anoNHATBCA HENOCPEeACTBEHHO W3 PYMMENbHOro
oTaeneHus.

Kaxpgaa ypaBHuTENbHAs UMCTepHa [AormkHa obopydoBaTbCs curHanusaumen o
MUHUMAITbHOM YPOBHE XXUOKOCTH.

6.2.1.8 Kaxpgoe HedTeHanuBHOe CyAHO, HedpTeHanneBHoe cyaHo (260 °C), xumoBO3
unu rasoBo3 BanoBon BmMecTumocTblo 10000 n Gonee [OMKHbI OTBEYaTb CrnegyloLnm
TpeboBaHuaM (cM. Takke 6.2.1.9):

.1 rnaBHbIn pyneBon npuBoA4 AOMKeH OblTb Takum, 4TOObl B Crnyvae noTepwu
yrnpaBnsaemMocTn u3-3a eqUHNYHOro NoBpeXaeHus B NobBoN YacTu OAHON U3 CUITOBbLIX CUCTEM
rMaBHOroO PyrneBoro NpvMBo4a, UCKMYas pymnenb, CEKTOP U ApYyrve afneMeHTbl, cnyxalune
AN TOW Xe Uenn, a Takke UCKIoYas 3aknmHMBaHne UCMNONMHUTENBHOIo NpMBoAa Nepeknagku
pyns, ynpaBnsaemMocTb BOCCTaHaBNMBanach B TedyeHne He 6onee 45 ¢ nocne Bbixo4a 13 CTpos
OLHOWN U3 CUNOBBIX CUCTEM;

.2 [NaBHbIN PyrieBOV NPUBOA AOSMKEH COCTOATb:
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.2.1 1”3 OBYX He3aBUCUMbIX W OTAErIbHbIX CUIMOBbLIX CUCTEM, Kaxdasd U3 KOTOPLIX B
cocTosiHuM obecneunTb BbiNOnHeHWe TpeboeanHunm 2.9.2 yvactn lll «YcTpowncTea,
obopynoBaHue 1 cHabXxeHne», nnm

.2.2 NO KpanHen mepe M3 ABYX OAMHAKOBLIX CUMOBbIX CUCTEM, KOTOpble, OENCTBYS
OOQHOBPEMEHHO, Mpu HOopmanbHOW paboTe B COCTOSHUM oObecneynTb BbINOSHEHWE
TpeboBaHuin 2.9.2 yactu Il «YcTponcTea, obopyaoBaHue n cHabxeHne».

B atom cny4ae gormkHa ObITb NpegycMoTpeHa B3auMOCBSA3b MMAPaBINYECKUX CUCTEM,
BO3MOXXHOCTb OBHapYXeHUst yTeukn pabodei XXMakocTn n3 niobor CUOBON CUCTEMBI, a TaKKe
aBTOMaTMyecKkas M30onsauMsa NOBPEXOEHHOW CUCTEMbI C TeM, 4Tobbl Apyras cuctema wunm
CUCTEMbl HAaXOA4MNMUCb B paboyem COCTOSHUN;

.3 pynesble NpuMBOAbI HE TMAPaBNYECKOro TUMa AOIMKHbI OTBeYaTb PaBHOLEHHbLIM
TpeboBaHusM.

6.2.1.9 [napaenuyeckne pyneBble NPMBOAbI AOMKHbI OTBEYaTb TpeboBaHunsaM pasg. 7
«MpuBoabl rmgpaenuyeckue» n yacten lll «Ycrtpowncrtea, obopygoBaHue n cHabxeHune» n Xl
«3AnekTpuyeckoe obopygoBaHme».

6.2.1.10 TpyObl onNa rmapaBnMyYecKMx CUCTEM PyneBbIX NPUBOLOB AOSMKHbI OTBEYaTb
TpeboBaHuam vactu VIl «Cuctembl n Tpybonposoabl», NpeabsaBnseMbliM K Tpybonposogam
knacca |. TpeboBaHus K rMBKUM COeaUHEHUAM, MPUMEHSEMbIM B 3TUX CUCTEMAX, U3NOXEHbI
B 2.5 yactu VIII «Cuctemol n TpybonpoBoabi».

6.2.1.11 [nsa HedTeHanuBHbIX CyAoB, HedTeHannBHbIX cyaoBs (260 °C), XMMOBO30B Unu
rasoBo3oB Barnosoll BmecTumocTbio 10000 u 6bonee, Ho aeasentom mMeHee 100000 T, no
YCMOTpEHM0 Pernctpa MoryT onyckaTbCHa peLleHnst UHble, YeM nNpuBeaeHHble B 6.2.1.8, He
TpebyloLwmne NPMMEHEHUSA K MUCMOMHUTENBHOMY MPUBOAY WNU MNpMBOAY NEPEKnagku pyns
KpUTEpPUS eOUMHUYHOro OTKasa, ecrnv OOCTUTHYT paBHOLIEHHbIN ypoBeHb 6Ge3onacHocTu, a
TaKke rnpu cnegyowmx ycnosBuax:

.1 ecnu nocne noTepu ynpaBngemMocTV B pesynbTaTte eavHUYHOIo MOBPEXAEHUSA B
nobon yactu cuctembl Tpybonposoaa unv B OOHOM M3 CUIOBbLIX arperatos, YNpaBniseMocCTb
BOCCTaHaBrnmBaeTcs B TeyeHue 45 c;

.2 ecnu pyneBoM nNpWUBOL BKMAOYAET NMWb OAMH MWCMAONHUTENbHbIA NPUBOS
nepeknagku pyns. B aTtom cnyyae ocoboe BHUMaHue yOenseTcs aHanmsy HanpshkeHun B
KOHCTPYKLUMMK, BKMOYasd, rge NpUMMEHUMMO, aHanua yCTanoCTHbIX HanpsbKeHUd U MexaHUKu
paspyLlleHnin; npu 3Tom ocoboe BHUMaHWE LOMKHO YAENATbCA Takke MNpPUMEHSeMbIM
mMartepuanam, ycTaHOBKE YMNNOTHEHWW, MPOBEOEHMI0 UCMbITAHWA UM NPOBEPOK, a Takke
obecnevyeHnto HagexXHOro TEXHNYECKOro obCnyXnBaHus.

6.2.1.12 KOMMNOHEHTbl rMapaBfIMYECKON CUCTEMblI B CWUIIOBOM CUCTEME UMK
rmapaBrMyeckon CcepBoCUCTEME, YMPaBMSOWEN CUNOBOW CUCTEMOM pPyneBoro npueona
(Hanpumep, coneHougHble KnamnaHbl, MarHMTHbIE KnanaHbl) AOMMKHbI pacCMaTpmMBaTbCA Kak
YacTb CUCTEMbI YNpaBfeHus pyneBbiM NPMBOAOM W [OIMKHbI ObiTb Ay6nupoBaHbl U
N30SIMPOBaHbI.

KOMMOHEHTbI rMapaBnnMYECKOn CUCTEMbI B CUCTEME YNpaBneHUs pPyneBbiM MNPUBOAOM,
ABNAOWMECS 4YacTblo CUMOBOrO arperata, MOryT cumtatbCa Ay6nupoBaHHbIMW U
N30NMpPOBaHHbIMK, ecnn umeeTca ABa unu 6onee cunoBbIX arperatoB u TpybonpoBoabl K
KaxgoMmy arperaTy MOryT OblTb M30/IMPOBaHbI.

6.2.1.13 PyneBble npuBoAbl NACCAXUPCKUX CYO0B, UMEKOLMX OfMHY, ONpeneSieHHY
cornacHo 1.2.1 NpaBun o rpy30Bow Mapke MoOpckux cynos, 120 m n 6onee nnu nmetowmx Tpu
n 6onee rnaBHble BEPTUKAIbHbIE 30HbI, AOSMKHbI 0TBeYaTb TpeboBaHmam 2.2.6.7.2 n 2.2.6.8
Yyactn VI «[poTrBonoxapHas 3awmTa.

6.2.2 MowHocTb npuBoAa.

6.2.2.1 MoWHOCTb rMaBHbIX PYNeBbIX NPUBOAOB AOMMKHa obecneynBaTtb nepeknagky
pynsa (noBopoTHoW Hacaaku) ¢ 35° ogHoro 6opTta Ha 30° gpyroro 6opTta 3a Bpems He bonee
28 c npu OencTBMM pac4yeTHOro MOMEHTa pyreBoro npuMeBoda Ha pyrb NpY MakCcUMarnbHbIX
3KCnryaTaunmoHHOW ocaZke U CKOPOCTWN NepeaHero xona cyaHa.
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6.2.2.2 MowHOCTb BCNoOMOraTenbHbIX PYMEBbIX MPMBOOOB AOMMkHA obecneymBaTb
nepeknagky pyns (mnoBopoTHOW Hacaaku) ¢ 15° ogHoro Ha 15° gpyroro 6opTta 3a BpeMsi He
6onee 60 ¢ npu ycnoeusax, oroBopeHHbix B 2.9.3 yactu Il «YcTponcTtea, obopyaoBaHue u
cHabxeHue».

6.2.2.3 [suratenu pynesbix NPUBOLOB LOSMKHbI 4OMYCKaTb Neperpysky no MOMEHTY He
MeHee 1,5 MOMeHTa, COOTBETCTBYIOLLIErO pacYeTHOMY, B Te4eHne OAHON MUHYThI.

OneKkTpuyeckMe OBuratenu pynesblX NMPUMBOOOB AOMKHbI OTBeYaTb TpeboBaHuam 5.5
yacTtun Xl «dnekTpnyeckoe obopyaoBaHMEY.

6.2.3 PyyHble pyneBble NpuBoAabl.

6.2.3.1 [naBHbIN py4yHOM pyneBoM NpuMBOA AOMKEH ObiTb CaMOTOPMO3SLLENCS
KOHCTPYKLMMW.

BcnomoraTenbHbIi  py4HOW pyrieBon NpuMBOA4 [AO/MKEH OblTb CaMOTOPMO3SILLENCS
KOHCTPYKLUMN WM UMETb CTOMOpPHOE YCTPOWMCTBO MNpu ycrnoBuu, 4to Byget obecneyeHo
HaJeXHoe ynpasneHne UM C NocTa ynpasneHus.

6.2.3.2 [naBHbI py4HON pyneBor NpuBoA A0SmKeH obecneunBaTtb TpeboBaHme 6.2.2.1
npyn paboTe OOHOro YyenoBeka C YCUIMEM Ha pyKosATKax LTypBana He Gonee 120 H npu
KonudecTtese 060poTOB LWTypBana He 6onee 9/R 3a ogHy MONHYK nNepeknagky pynsi ¢ bopta
Ha 6opT, rae R — nneyo (pagnyc) pykosaTKy WITypBana 4o CepeanHbl ee ANUHbI, M.

6.2.3.3 BcnomoratenbHbli  pydHOM pyneBoM NpuMBOL AOOMKEH obecneuvvBaTtb
TpeboBaHve 6.2.2.2 npu paboTe He Gornee 4YeTbipex YEenoBeK C YCUIMEM Ha PYKOSITKax
wtypeana He 6onee 160 H Ha kaxgoro paboTatowero.

6.2.4 3awmTa oT neperpy3ku u o6paTHOro BpalleHus.

6.2.4.1 [naBHbI N BCnomMoraTesbHbIA pPyneBble NPMBOAbI AOIMKHbI MMETb 3aluTy
OT Neperpy3ku geTanemn n y3nos npmsoga Npn BO3HUKHOBEHUN Ha Bannepe MoMeHTa, paBHOMoO
1,5 COOTBETCTBYIOLLErO pacyeTHOro KpyTdaWwero MOMeHTa pyneBoro npueoga. MAnd
rmapaBnMYecKnX pyreBbiX MPUMBOAOB B KayecTBE 3alMTHOrO YCTPOMCTBA OT NEperpysku
OOMycKaeTcsl UCNonb3oBaTb NpefoXpaHUTEeNbHble KranaHbl, OTPerynMpoBaHHble Ha
JaBneHune, obecrneynBaroLLee BhINMOSIHEHNE Bbilleyka3aHHOro TpeboBaHust, HO He bornee 1,25
COOTBETCTBYIOLLErO MakCcMManbHOro pabodero gasneHust B MOMOCTAX FMApaBrnyecKoro
pyneBoro npueoaa.

KOHCTpyKUMsi  npegoXpaHUTENbHOrO  YCTPOMCTBA  JOSPKHA — npedycMaTtpuBaTtbh
BO3MOXHOCTb €ro nrioMémpoBaHus.

MwuHuManbHaa nponyckHasi CNoCOBHOCTb NPeAoXpaHUTENbHbBIX KanaHoB AOSMKHA Ha
10 % npeBblwaTe CyMMapHyl Mnodadvyy HacoCOB; NpW 3TOM He AOSMKHO WMEeTb MeCTO
yBenvyeHve gaBneHuns B NOSIOCTAX rMApaBIn4eCcKkoro pyrneBoro NpuBoAa CBEpX AaBMNeHWs, Ha
KOTOpOe OTperynMpoBaHbl NPeaoXpaHUTENbHbIE KNnanaHbl.

6.2.4.2 [1nsa rmaBHOro py4yHoro npMBoga BMECTO 3aLlMTbl OT neperpysku, Tpebyemon B
6.2.4.1, nocTaTodHO MMETb B cOCcTaBe npmeoaa 6ydepHble NpyXUHbI.

[lns BcnomoratenbHOro pPyvyHOro MNpMBOAa BLINOSIHEHME 3alWTbl OT NEPErpyskn He
obs13aTenksHo.

6.2.4.3 Hacocbl rugpaBnuMyeckux pyneBbiX MaWWH JOMMKHbl MMETb  3allUTHble
YCTPOWCTBA NPOTMB BpaLLEHUS OTKIMYEHHOro Hacoca B ob6paTHOM HanpaBfEHUU UMK Xe
aBToMaTtmyeckn cpabaTtbiBalollee YCTPOUCTBO, 3anuparoliee MOTOK XWUAOKOCTU 4epes
OTKITHOYEHHBIN HacocC.

6.2.5 TopMoO3HOe YyCTPOUCTBO.

6.2.5.1 PyneBoe ycTpOMCTBO AOMKHO ObITb 0BOPYAOBAHO TOPMO3OM WU WHbBIM
npucnocobneHnem, obecneunsaroLnm yaepxaHme pynsa (NOBOPOTHOM HaAcadKkuM) Ha MecTe B
nobom NonoXeHnn nNpu OENCTBUN CO CTOPOHbI pynsa (MOBOPOTHOM Hacadku) pacyeTHOro
KpYTSLEro MOMEHTa [faBHOroO pyneBoro npueoga 6e3 yyeTta koadduuMeHTa MONe3HOro
AencTBMA NoawmnnHMKoB 6annepa.
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6.2.5.2 [lpun rmgpaBnuyeckmx pyrnesbiX NpuUBoA4ax, Y KOTOPbIX MOPLUHM UKW NOMNacTu
MOryT CTOMOPUTLCSA MEPEKPbITUEM KranaHOB MacronpoBOAOB, CrneunanbHOro TOPMO3HOro
YCTPOWCTBA MOXET He npedycMaTpuBaThCs.

6.2.6 KoHeuHble BbikntovyaTenu.

Kaxgbln pyneBon npuBog, AEWUCTBYIOLUMA OT UCTOYHUKA 3HEpPruu, LOOSMKEH MWMETb
YCTPOWCTBO, Mpekpallarlee ero enuctsve npexae, 4em pyrb (NOBOPOTHAs Hacagka)
aonaeTt 4o ynopa B orpaHu4uTesib NoBopoTa pyns (MOBOPOTHOM Hacagkw).

6.2.7 YkasaTenu nonoxeHusi pynsa (NOBOPOTHOW HacaaKu).

Ha cekTope pynesoro npveofa, Ha napannenax ruapasfmMyeckon pyrneson MalluHbl Unu
Ha [eTanu, XeCcTKo CBA3aHHOM C OannepoMm, OofmMkHa ObiTb LWKana nonoXeHus pyns
(MOBOPOTHOWM HacagKW) ¢ LieHon aeneHus He Gonee 1°.

6.2.8 lMpoBepKa NPOYHOCTM.

6.2.8.1 [etanu rnaBHOro um BCNOMOraTenbHOro pynesbix NPUBOAOB, Haxoddlmecs B
NMOTOKE CUIOBbIX NIMHWWA, OOSMKHbI OblTb MPOBEPEHbI HA MPOYHOCTb NPU OENCTBUM Ha HUX
YyCUnnin, COOTBETCTBYIOLLUX pacHeTHOMY KpyTsAllemMy MOMEHTY npusBoda, a Ansd
TpyOONpOBOAOB W  OPYrMX SMEMEHTOB NpvMBOAA, MNOABEPraltomxcss BHYTPEHHEMY
rmapasriMyeckoMy OaBEHUI0, — paCYeTHOMY [aBIIEHMIO.

PacuyeTHoe faBneHue onsa onpegeneHns paamepos TPy6ONpOBOAOB M APYrX 9NIEMEHTOB
pyneBoro npmeoaa, NoABepralLmnxcst BHyTPEHHEMY AaBMEHUIO, AOMKHO ObITb HE MeHee 1,25
MakcumarnbHoro paboyero gaBrneHus; Npu 3ToMm, No yCMOTpeHuto Permuctpa, npu pacyetax
OOIDKEH NPUMEHATLCA KPUTEPUW YCTanocTW, Y4YMTbiBaOWWW Nynbcupylolwee OaBneHue,
BO3HUKaloLLee U3-3a JUHAMUYECKMX HarpysoK.

Bo Bcex ykasaHHbIX Bbllle criydasax npuBefeHHble HanpsbkeHus B geTansx He OOMKHbI
npesbiwaTb 0,4 npegena Tekydectn Ans ctanbHblx getanen n 0,18 npegena NpoYHOCTM Ans
JeTtarnen U3 YyryHa ¢ lWapoBuaHbIM rpacuTom.

6.2.8.2 HanpspkeHus B getansix, obwmx Ans rnaBHOro U BCIOMOraTenbHOro pyneBbliX
npuBoaoB (pymnenb, CEKTOP, PEAYKTOp M T.4.), He AomkHbl npeBbiwaTb 80 % HanpskeHuHn,
JornycKkaeMblx corfiacHo 6.2.8.1.

6.2.8.3 [etanu pyneBbIX npuBOOOB, He 3alUuLIEeHHble OT neperpysku
npegoxpaHuTenbHbIMA  YCTPOUCTBaAMKM, MPEAYyCMOTPEHHbIMM  6.2.4, [OOIMKHbl  UMETb
NMPOYHOCTb, COOTBETCTBYIOLLYIO NPOYHOCTU Bannepa.

6.2.9 CoegnHeHusA ¢ 6annepom.

6.2.9.1 CoeauHeHua pyrneeBorM MalUMHbI WM nNepefjayn c  Agetandmu, MNPoOYHO
CBS3aHHbIMM C BannepoM, OOIMKHbI UCKIHYaTb BO3MOXHOCTb MOMIOMKM pyneBoro npveoaa
npv oceBoM nepemeLLeHun bannepa.

6.2.9.2 CoeauHeHne cCTynuubl pymnensa wnu cektopa ¢ ©GannepoM [OSMKHO
paccunTbiBaTbCA Ha nepedavy He MeHee 4YeM ABYKPaTHOro pacyeTHoOro MomeHTa Mpac,
ykazaHHoro B 6.2.1.5. BbicoTa cTynuy CBOGOAHO pPacnofoXeHHbIX CEeKTOpoB WU
BCMOMoOraTerbHbIX pymnernen gomkHa beitb He MmeHee 0,8 anameTpa ronosbl 6annepa. [Ang
HepasbeMHbIX CTynuu, MpuM NPEeccoBbiXx OECLNOHOYHbIX Mocagkax ux Ha 6Gannep,
KO3 PMLMEHT TPEHUSA AOMKEH NpuHUMaTbes He 6onee 0,13.

6.2.9.3 PasbeMHble CTynuLbl JOMKHbI KPENUTLCA C KaXOoW CTOPOHbI HE MeHee YeM
OByMsi BonTamn 1 MMeTb ABe LWNOoHKWU. LLUINoHKM AormkHbl pacnonaratbea nog yrnom 90° k
NOCKOCTN pasbema.

6.2.9.4 [ononHuTtenbHble TpeboBaHUA K MeEXaHM3MaM NMOBOPOTA UIM U3MEHEHNS yrna
yrnopa CAYC — cM. pasg. 7 yactu VIl «MexaHnyeckne yCTaHOBKNY.
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6.3 AKOPHbIE MEXAHU3MbI

6.3.1 O6Lwue TpeboBaHuA.

6.3.1.1 [lpoekTMpoBaHMe, W3rOTOBMIEHME W WUCMbITaHWE Opawnunen OOMKHbI
BbIMOMHATLCA B COOTBETCTBUW C MNPUEMIIEMbIMW CTaHZapTamMu, NpaBuraMn M HOpMaMMu.
YT106bI cHMTaTLCA NpUEeMEMbIMU, Takne CTaHAapTbl, Npasua u HOPMbl AOSMKHbI CoAepXaTb
KpUTEepun ansa Harpysok, paboumnx xapakTepucTuk 1 UCTbITAHUNA.

Cnegylowme  OOKYMEHTbl,  coAepxawme  MHpOpMauuMild O  KOHCTPYKTUBHbIX
XapakTepucTukax, cTaHgapTe COOTBETCTBUA, pes3ynbTaTax TexXHUYecKoro aHanmsa wu
OCOBEHHOCTAX KOHCTPYKUMKM (N0 Mepe HeobBXxoaMMOCTW), OOSMKHbI ObiTb NpeacTaBneHbl Ha
paccmoTpeHue (cM.1.2.3.2 HacTosLLen YacTu):

KOHCTPYKTUBHbIE XapaKTePUCTUKM Opawinuns, CBeAeHUs O SKope M SKOPHOW Lenw,
rnybuHa AKOPHOWM CTOSIHKN, KpuTepum acbeKTUBHOCTN, CTaHAAPT COOTBETCTBUS;

cXema ycTponcTBa Gpawnuns ¢ ykasaHMeM BCEX KOMMNOHEHTOB SIKOPHOW (LUBapTOBHOM)
CUCTeMbl, TakKMX Kak NpUBOAHOW ABWUratenb, BanonpoBoj, UenHasd 3Be3foudka, SKopsa u
SAKOPHbIE Lenu, LiBapToBHbIE Nebeakn, TPOChl N TPOCOYKNaAYuKn, eCnm OHM BXOOAT B COCTaB
MexaHu3ma bpalununsa, TopMo3a, opraHbl ynpaBneHus v T.1;

pasmMepbl, MaTepuansl, CBedeHUs O CBapHbIX COeOUHEHUAX AN BCex nepegaroLmx
KPYTALUIA MOMEHT (Banbl, WECTEPHN, MydTbl, COeANHUTENbHbIE BONTbI U T. N.) U HECYLLMX
Harpysky (NoALMMHUKM Bana, LenHasn 3Be3aoudka, WKuBbl, 6apabaHbl, yHAaMEHTHbIE pambl
N T. N.) KOMMNOHEHTOB Gpalununa n nebeakn, B TOM Yncne o TOpMo3sax, LLenHom ctonope (npwm
Hannumn) n PyHOaMeHTe;

cBeZleHns O ruapaBrnnyeckon cucteme, B TOM vucne:

cxema TpybonpoBOAOB M pacyeTHOE AaBfeHNE B CUCTEME;

pacrnonoXeHne 1 ycTaBku npeoxpaHUTenbHbIX KranaHoB,

cneundukaumm maTepuanos Tpyo n obopynoBaHus;

NPUMEHMMbIE TUMOBbLIE coeanHeHns Tpyo;

TEXHUYECKME AaHHble O rMapaBnn4ecKknx aBuraTensx.

aneKkTpuyeckass OOHOMMWHENHas CxeMa C YKa3aHWeM XapakTepucTuk kabenen,
KOHTponnepa gsuraTtens, HOMUHANbLHOIO 3HAaYEeHNSA TOKa UM YCTaBKU 3alUUTHBIX YCTPONCTB
(no npymeHumocTw);

onuncaHne yCTPOWUCTB 1 NpnBOpPOB ynpaBreHns 1 KOHTPONS;

pesynbTaTbl TEXHUYECKOro aHanusa nepefarowmnx KpyTawmMid MOMEHT U HecCyLuX
Harpysky KOMMOHEHTOB, MNoATBeEpXOaloWwme MX COOTBETCTBME MPU3HAHHLIM CTaHdapTam,
npasunamMm unum Hopmam. PesynbTaTbl TEXHUYECKOro aHanm3a 3ybuvaTtbiX nepegayv LOMKHbI
COOTBETCTBOBaTb MNPU3HaHHbLIM CTaHOapTam;

OOKYMEHTbl W cBefeHua o6 anekTpogsuratenax Opawnuna M COOTBETCTBYIOLLNX
nepegaToyHbIX MexaHM3mMmax HoMUHanbHoOM MoLlHOCTb 100 KBT 1 BbILWE;

pacyeTbl, NOATBepXAawLwme, 4YTO npuBogHOM Auratens 6Gpawnung cnocobeH
obecneuntb CKOpPOCTb MnogbemMa, HeobxogMmoe HernpepbiBHOE TArOBOE ycunve wu
neperpy3odHytd CNocoOHOCTb, MNPEeAOCTaBMAKTCH, €CRM UCMbITAaHUA Harpyskon W Ha
onpeaeneHve neperpy3oyHon cnocobHocTn Gpawnunsa B cbope Ha 3aBoae He NPOBOAUIUCH
(cm. 5.10.3.7 yactu IV «TexHnyeckoe HabnogeHne 3a n3rotosneHnem nagenuny» pasun
TEXHNYECKOro HabnaeHMs 3a NOCTPONKOM CYA0B M U3rOTOBIIEHNEM MaTeEpPManos U n3genuim
ANs CynoB);

MHopMauma O nopsake akcnnyatauMm M TexHudeckoro obcnyxmeaHus OGpawnuns
NPUBOANTCSA B PyKOBOACTBE MO 3KChnyaTauumn cygHa.

6.3.2 MaTtepuanbl n nsrotoBneHue

6.3.2.1 Marepunansl

MaTtepuansl, ncnonbdyemble Ofs WU3rOTOBNEHWA nNepefarolmx KpyTAWWA MOMEHT U
HECyLUMX Harpysky KOMMOHEHTOB ©Opawnunen, [ormkHbl cooTBeTcTBoBaTh 4Yactn  Xlll
«MaTtepmansl» MNU HauuoHarbHbIM WNU MEXAyHapoOHbIM CTaHAapTam Ha MaTepuansl.
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Mpeonaraemble MaTepuanbl OOMKHbl ObiTb YKa3aHbl Ha KOHCTPYKTOPCKMX 4epTexax u
0o006peHbl 4NA NPUMEHEHUA B KOHKPETHOW KOHCTPyKuumn. Bce maTtepmanbl OOMmMKHbI UMETb
ceptTuukaT U3roTOBUTENS W  MMETb NPOCMEXMBAeMyld CBSA3b [0 CepTUdUKaTOB
N3roToBUTENS.

6.3.2.2 CpapHble coeanHeHns

Lns cydos, KOHMpakm Ha nocmpodlKy unu rnepeobopydosaHue KOMOPbIX 3aKI4YeH 00
01.07.2020 a.

CBapHble coeauHEeHUs1 OOMKHbl ObiTb YyKadaHbl Ha KOHCTPYKTOPCKUX 4epTexax W
o0o6peHbl B paMkax ogobpeHust KOHCTpyKuun Gpawnung. TexHomnornyeckne npoLecchbl
CBapKu M CBapLUMKN OOMMKHbI ObiTb 0A00peHbI B COOTBETCTBMM C TpeboBaHnammn Yactu XIV
«CBapka». PacxogHble cBapouyHble MaTtepuanbl AOMKHbl UMeTb CBUOETENbCTBO 00
on006peHnn ceapoyHbix Matepuanos. O6bemM HepaspyLlaloLwero KOHTPONs CBapPHbIX LLBOB U
nocnecsapo4yHon TepMoobpaboTkM (ecnm TakoBas NpegycMOTpeHa) AOMKHbI ObiTb yKasaHbl
N NpeacTaBeHbl AN pacCMOTPEHUS.

Lna cydos, KOHMpakm Ha rnocmpolKy unu repeobopydogaHue KOMOPbIX 3aKHYeH
01.07.2020 e. unu nocre amou 0ameil.

CBapHble coeauHeHust OOIMKHbl ObITb YyKadaHbl Ha KOHCTPYKTOPCKUX YepTexax u
ono6peHbl B paMkax ogobpeHust KOHCTpyKuun Gpawnung. TexHornornyeckne npoLecchbl
CBapKM M1 CBapLUMKMN OOSMKHbI ObITb 00006peHbI B COOTBETCTBMM C TpeboBaHnsiMK pasa. 2, 5 un
6 vactnm XIV «Cpapka». CBapouyHble Martepuarnbl OOMmKHbI ObiTb 0000peHbl Pernctpom B
COOTBETCTBMM C pa3n. 4 yactu XIV «Ceapka». O6bemM HepaspyLLaoLLEro KOHTPOISt CBapHbIX
LUBOB M nocriecBapo4yHon TepmoobpaboTku (ecnmn TakoBas NpeaycMOTpeHa) AOSKHbI ObiTb
yKasaHbl U NpeacTaBneHbl 451 PaCCMOTPEHUS.

6.3.3 KoHcTpykuus

BHe 3aBucumocTn oT TpeboBaHuin BbIOpaHHOro CTaHgapTa COOTBETCTBUSA Heobxoaumo
COOTBETCTBME creaylowmm TpeboBaHuaM. BMecTo npoBeaeHns TEXHUYECKOro aHanuaa u
npeAcTaBneHns ero pesynbTaTtoB Ha PacCMOTPeHne, 0400peHne MexaHN4YeCKOM KOHCTPYKLNN
Opawnuna MOXeT OCHOBbLIBATbLCA Ha pe3ynbTaTax TUMOBOrO MCMbITAHWSA, N B TAaKOM Criyyae
AN pacCMOTpPeHUst foMKHa ObITb NpeacTaBneHa MeToAmMKa NPoBeAEHNSI TAKOro UCTbITaHUS.

6.3.3.1 MexaHn4yeckasi KOHCTPYKLMS

6.3.3.1.1 lMpoeKTHble Harpy3Kku:

Harpysku npu yaepxaHum

[orkHbl ObITb Npon3BeaeHbl pacyeTbl ANg AEMOHCTpauMm TOro, YTO Mpu yAepXaHun
(oavH sKopb, TOPMO3 MOSTHOCTLIO BKMOYEH, MydTa LEnHOW 3BE340YKM pacuenneHa) npwu
Harpyske, cocTtaBnsawowen 80 % OT yCTaHOBNEHHON MWMHMMANbHOW Pa3pbiBHOW MPOYHOCTM
AKOPHOM LIeNu, MakCUMaribHOe HanpsbkeHUe B KaKOOM HeCyLeM Harpy3Ky KOMMOHEHTEe He
OyaeT npeBbiWaTh Npegena TekydecTu (ycnosHoro npegena tekydectu 0,2 %) matepuana. B
crny4ae yCTaHOBOK, 000pYAOBaHHbIX LIEMHbIM CTOMOPOM, B pacyeTax MOXeT UCMOsb30BaTbCA
3Ha4veHue, paBHoe 45 % OT yCTaHOBMEHHON MUHUMANbHOW pa3pbiBHOM NPOYHOCTM LiEenu.

NHepunoHHbIe Harpysku.

KOHCTpyKUMsi NpPUBOAHONO MEexaHu3ma, BKIYalLlWero nNpUBOAHOM  ABUraTenb,
peayKkTopbl, MOALIMMHUKA, MydTbl, Banbl, LENHyl 3BE3404YKy U COeUMHUTENbHble GOnTbl,
AOJDKHA paccynTbIBaTbLCA C Y4ETOM ANHAMWYECKUX BO3AEWCTBUI NPU BHE3AMHOM Havane v
npekpalleHMn OBWKEHUs MPUBOAHOrO ABUratens WM SKOPHOW ULenu, C TeMm, 4ToObl
obecneynTb yMeHbLUEHNE MHEPLMNOHHBLIX Harpys3oK.

6.3.3.1.2 HenpepbiBHOE TAroBOE yCunue.

MpuBoaHOW ABuraTens Opawnuna [OMMKEH UMEeTb BO3MOXHOCTb obecnedvBaTb B
TedyeHne He MeHee yem 30 MWH HenpepbiBHOE TAroBoe YCunune Z.,,:; B 3aBUCMMOCTU
OT KaTeropum 1 gnameTpa d uenu:
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KaTeropws uenu Zeopty
H Krc
1 37,5d? 3,82d?
2 42 ,5d? 4,33d?
3 47 ,5d? 4,84d?
EgvHuua nsmepenns d MM MM

3HayeHus, NnpMBeAeHHbIe B Tabnuvue Bbilwe, NPUMEHMMbI NMPU UCNONb30BaHMM OBObIYHbIX
©eCLUTOKOBbIX SKOPEWN U NyOMHE SSIKOPHOW CTOSIHKM 0 82,5 m.

Mpwn rnybuHe saKopHOW CTOosAHKM Gonblle 82,5 M HenpepbiBHOE TArOBOE YCUNNE Zonio
COCTaBnseT:

Zeone2[H] = Zcone1[H] + (D-82,5) x 0,27d?

nnn

Zeont2[KrC] = Zgoner[Kre] + (D-82,5) x 0,0275d>
rae D — rnyGuHa sIKOPHOW CTOSIHKM, M.

Macchl sikopen NpMHUMAOTCA paBHbLIM 3HAYEHUSM, NPUBEAEHHbIM B pasd. 3 yactu
«YcTponcTtea, obopyaoBaHue n cHabxeHney. Kpome Toro, 3HaveHue Z.,,; npegycmaTpmBaeT
OOHOBPEMEHHbIV MOABEM OAHOrO SKOPSA U yunTbiBaeT BNusHMe nnasydectu u K4 knio3a
(npuHuMaemoro pasHbiM 70 %). B Lenom HanpsbkeHue Ha KaxaoM nepegaroweM KpyTsawunin
MOMEHT KOMMOHEHTe He AOMKHO cocTaBnaTb 6onee 40 % npegena Tekyvyectu (YCNOBHOMO
npegena tekydectn 0,2 %) matepmnana B AaHHbIX YCIOBUAX HarpyXeHus.

6.3.3.1.3 lleperpysoyHas cnocobHOCTb

MpuBogHOM ABuraTenb Opalwnuns gormkeH obnagaTb CNOCOBHOCThIO obecneudnBaTb
BPEMEHHO HeobXoaouMmylo neperpysky Ans BbINOMIHEHUSA OTpbiBa SKOPSA OT rpyHTa. Takas
BPeMeHHas neperpy3oyHas CnocobHOCTb, NN «KPaATKOBPEMEHHOE TArOBOE yCUNUE» O0SMKHA
cocTaBnaTb He MeHee 1,5 HenpepbIBHOrO TArOBOro YyCUNUSA B TEYEHNE HE MEHEE YeM 2 MUH.
B 3TO Bpems CKOpOCTb JOMYCKAETCS HMKE HOPMasibHOM.

6.3.3.1.4 CkopocTb BblbUpaHus

CpeaHsis cKopoCTb BbIOMPaHst AKOPHOW LienNy BO BPEMS Nogbema SKOps U Lenu A0SmKHa
cocTaBnaTb He meHee 0,15 m/c. Bo BpeMsi MCMbITAHUI CKOPOCTb OOMMKHA U3MEPATbCH Ha
ANvHEe OBYX CMbIYEK Lienn, Ha4yMHas C MOMEHTA, Korga Kak MUHUMYM TPW CMbIYKM (ONIMHON
82,5 M nnn 45 MOpPCKNX CaxeHen) N AKOPb HaxOASATCS B MOrPY>KEHHOM U NOABELLUEHHOM
COCTOSIHUMN.

6.3.3.1.5 Topmo3Hasa cnocobHOCTb

Topmo3Hast cnocobHOCTbL Topmo3a Opawnung AomkHa OblTb AoCTaTouHOW  Ans
3aTOPMaKUBaHUA OBWKEHUS SKOPS U AKOPHOW LiENM BO BPeMS BbiTpaBnvBaHua uenwu. MNpu
OTCYTCTBUM B KOHCTPYKLUUW LIEMHOrO CTONopa TOpMO3 AOfkKeH obecneymBaTtb TOPMO3HOM
MOMEHT, AOCTaTOuHbIA, 4YTOOblI BbligepXmBaTb TAroBoe ycunue, coctasngwowero 80 %
OT YCTaHOBMNEHHON MWHMManbHOW paspbliBHOM MPOYHOCTU SKOPHOW uenu 6e3 HeobpaTumon
aecdopmaumm Hecywmx anNnemMeHTOB M Npockanb3biBaHUA Topmo3a. [1pn Hanuuumn uenHoro
cTonopa MOXeT MUCMOorb30BaTbCA 3HadYeHne, paBHoe 45 %.

6.3.3.1.6 LlenHon ctonop.

Mpn HaNM4YUKM LENHOro CTonopa OH BMECTe CO CBOUMU NPUHAASIEXXHOCTAMU AOMKEH ObITb
paccumtaH Ha TO, 4YTOObl BblaepxmBaTb, 6e3 HacTynneHus HeobpaTumon pedopmauunu,
Harpysky, coctaensawowyto 80 % OT yCTaHOBMIEHHON MWHUMANbHON Pa3pbiBHOW MPOYHOCTM
sakopHou uenu (cm. 3.6.1.3 yactu Il «YcTponcTea, 0bopygoBaHne 1 cHabxeHne»).

6.3.3.1.7 OnopHasa KOHCTPYKUUS.
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NHdopmaumio 0 KOpnyCHbIX OMOPHbLIX KOHCTPYKUMAX ANng 6painung v LenHbIX CTONopoB
cM. B pa3g. 3 n 4 yactu lll «YcTponcrtea, obopyaoBaHune n cHabxeHne».

6.3.3.2 [nagpaBnuyeckme cUCTeMbI

Mpn ncnonb3oBaHuM ANa npueoda OGpawwnunsa rvMapaBnNUYecKkMx CUCTEM nocrnegHue
OOJMKHbI COOTBETCTBOBAThL TpeboBaHUAMK pasa. 7 HacTosILLEN YacTu.

6.3.3.3  JneKkTpuyeckne CUCTEMbI.

6.3.3.3.1 Onektpogsuratenu.

OnekTpogBuraTtennM  OOIMKHbI  cooTBeTcTBOBaTh  TpeboBaHmsm 5.6 uvactm Xl
«3QnekTpuyeckoe obopyaoBaHME» WM OOMKHbI MOCTABNATLCA CO cBuaeTensctsom PC no
dopme, npeaycmMoTpeHHo HomeHknaTypor 06 bEKTOB TexHUu4eckoro HabnogeHnsa Peructpa.
[suratenu, nogseprawonecs BO3AEWUCTBUMIO MOrOAHbIX YCNOBWUW, [OOSMKHbI  UMETb
COOTBETCTBYIOLME WX PAaCMONIOKEHUIO KOXYXW, a TakKe UMEeTb MUHMMAarbHYIO CTeneHb
3awmTbl cormacHo 2.4.4.2 vactm Xl «3nektpudeckoe obopygoBaHue». B cnydvae
NCNoNb30BaHWs PeQyKTOPOB OHW AOMKHbI COOTBETCTBOBaTb TpeboBaHMAM 4.2, a peayKTopbl
mMowHocTblo 100 KBT 1 BbiEe AOMKHbI ObITb CEPTUDONLNPOBAHDI.

6.3.3.3.2 3JnekTpunyeckue uenmw.

OnekTpuyeckve Lenu gsuratenen OOMMKHbl 6biTb 3awmuleHbl, cornacHo 8.3 vactu Xl
«dnekTpuyeckoe 0bopyagoBaHmney, a ceveHus kabenen gomkHbl BbiIoMpaTbCsl B COOTBETCTBUM
¢ 16.8.2 yactn XI «3nekTpnyeckoe obopyaoBaHuey. AnekTpnyeckne kabenu, NPonoXKeHHbIe
B MecTax, NOABEPXEHHbIX BO3OENCTBMIO MOPCKOWM BOAbl, [LOMMKHbI OblTb CHabXeHbl
3P PEKTMBHOM 3aLLNTON OT MEXAHUYECKMUX NOBPEXOEHWMN.

6.3.3.4 3awmta MexaHn4ecKknx KOMNOHEHTOB.

[na 3awuTbl MEXaHWYecKUx getarnen, B TOM YMCIie KOPNyCOB KOMMOHEHTOB, OOMMKHA
ObITb NPegycMOTpeHa NoaxoasLlas cMcTtema 3alnTbl, OrpaHNYMBaloLLas YacToTy BpaLleHus
N KPpyTAWMN MOMEHT Ha npuBOAHOM pfBuratene. Heobxogmmo npoagymatb cpeacTtsa
yaepxaHusa o6nomKoB, KOTopble MOryT o6pasoBbiBaTbCA MNPU CEPbE3HOM MOBPEXAEHUM
NPUBOAHOIO  ABuUraTens  BCNeacTBME  MOBbLIWEHWS  4acToThl  BpaweHus  npu
HEKOHTPONMPYEMOM BbITPaBNMBaHUN Lienu, OCOBEHHO ecnv B KayecTBe MNpPUBOLHOMO
BbICTYNaeT akcuanbHO-MOPLUHEBOW rMapaBnnUYeCcKnin osuraTenb.

6.3.3.5 MydTbl.

Bpawnunu gomkHbl 6b6ITb 060pYAOBaHbI Pa3obLWNTENBHBIMU MydTaMK MeXay LienHown
3BE3404KOWN U NpMBOAHBIM BarioM. MydTbl C rmapaBniMyeckum 1 3NeKTpMYecKMM NprMBO4OM
cuenneHnsa JomKHbl UMETb BO3MOXHOCTb PYYHOro pacuenneHuns.

6.3.4 McnbiTaHna n mapKupoBKa.

Bpawnunu JomKHbI NPOXOAMTb OCBMAETENbCTBOBAHWE WHCMEKTOPOM BO Bpems
Npov3BOACTBA Ha 3aBOAAX-U3roTOBUTENAX HA COOTBETCTBME YTBEPXKAEHHON AOKYMEHTaLUMM 1
NPy NPUEMOYHBIX MUCMbITaHUAX B cooTBeTCTBUM € 5.10.3 yactun IV « TexHnyeckoe HabnoaeHne
3a nsrotoBneHvem msgenu» lMpaBun TexHudeckoro HabnwaeHs 3a NOCTPOMKOW CYLAOB U
N3roToBNEeHNeM maTepuarnoB U U3genuin Ansg cynos.

WcnbiTaHns Ha GopTy cyaHa M MapkuMpoBKa Opalununen OOMKHbl Npov3BOAUTLCH B
cooTBeTCcTBUK C 3.3.2 PykoBOACTBA MO TEXHUYECKOMY HabBMOAEHNIO 32 MOCTPOMKOW CyAO0B.

6.3.5 lNMpoBepka NpoYHOCTM.

6.3.5.1 [OomkHa 6biTb npousBedeHa MpOBepKa MPOYHOCTU AeTanen KpenneHus
MexaHu3ma K Cy4oBOMY (PyHAAMEHTY, B TOM YMCHE WU 3alinTbl OT BOSIHOBOIO BO34ENCTBUS C
yyeTom 1.4.6.1 yactn VIII «Cuctembl n TpybonpoBoabi» (cM. 6.3.5.3 — 6.3.5.8). TpeboBaHue
He pacnpocTpaHAeTCs Ha HeTeHanuBHble W HaBanovHble Ccyda, MOCTPOEHHblIE B
cooTtBeTCcTBMU € TpebosaHnsamu vyactn XVIII «Obwme npaBmna no KOHCTPYKLUN N NPOYHOCTH
HaBamnoOYHbIX M HegTeHanuBHbIX CygoB» M 4Yactnm XIX «[ononHuTenbHble TpeboBaHus K
KOHTEMHEepOBO3aM U cydaMm, NepPeBO3ALLNM Ppy3bl NPENMYLLECTBEHHO B KOHTEAHEPAX»).

6.3.5.2 [etanu €KOpHOro MexaHuM3Ma, HaxoAdlmecs B MOTOKE CUMNOBbLIX FMHUN,
OOJKHbI OblTb NPOBEPEHbI HA NPOYHOCTb NPU AENCTBUMM HA HUX YCUIMUIA, COOTBETCTBYHOLLNX
HOMWHaNbLHOMY pacyeTHOMY TAroBoMy ycunuio B cooTBeTcTBuM ¢ 6.3.3.1.2. [pn 3TOM
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npuBeaeHHbIe HanpsbkeHUs B AeTansx He AOMKHbl npeBbiwaTtb 0,4 npegena TekyyYecTu
mMartepuvana geTtanu.

6.3.5.3  [JomkHbl NPUMEHATBLCA crefyowmne 3Ha4YeHNa AaBrneHnin U COOTBETCTBYOLWNE
nnowaaun (cM. puc. 6.3.5.3):

200 kH/M? HOpMarnbHO K OCEBOW NUHUM Bana NPUMEHUTENBHO K NMowaan npoekuun B
3TOM HanpaeneHuu;

150 kH/M? napannenbHO OCEBOW NMHUM Bana, AeWCTBYIOLLEN KaK C BHYTPEHHEN, TaK U C
BHELUHEN CTOPOHbI, MPUMEHUTENBHO K NIowaan Npoekunn, yBerM4eHHONn B Yucrno f pas,
onpegensemoe no opmyne

f=1+B/H, (6.3.5.3)

roe B — WMpyHa MexaH1M3Ma B HanpasneHuu, napannenbHOM O0CeBoi NMHUK Bana;
H — oblan BbicoTa MexaHu3ma,

HO MpuK 9TOM f JOSMKHO BbITb He Bonee 2,5.

6.3.5.4 Harpy3kn Ha 60nTbl, KNWHbA W CTOMOPLI, Kpensilwme mexaHusMm K nanyoe,
OOJIMKHbI paccunTbiBaTbes. MexaHuam kpenutca N rpynnamym 60nToB, COCTOALMX U3 OOHOro
WK Heckonbkux 6onTtoB (cM. puc. 6.3.5.4).

Ocesast AuHUA CYOHA

\

Ocesas aunus dpawnuisn

Puc. 6.3.5.3
Hanpasnexue cun
MpumedaHue. P, OMKHO BbiTb PACCMOTPEHO OTAENLHO Kak NPy HanpaeneHnn BHyTpb CyaHa, Tak 1 npu
HanpasneHnn Hapyxy — cM. 6.3.5.3. MpaBuno 3HakoB AN y; MEHAeTCA Ha NPOTUBOMNOMNOXHOe, Koraa P,
[eWicTBYeT C NPOTMBOMOMOXHOWM CTOPOHbI, YEM NOKa3aHO
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Puc. 6.3.5.4
MpaBunno 3HakoB

6.3.5.5 Harpy3ska B akcuManbHOM HanpaBneHuu R; Ha rpynny 6onTtoB unu 6Gont
(nonoxuTenbHasa Npy pacTsXXeHUn) MOXeT BbiTb onpeaeneHa no opmyne

Ri == in + Ryi_ RSi’ (6355)
roe R, = P,hx;A;/lL,;

Ry = Pyhy A/l

P, —cwuna, AelCTByOLLas HOpMarbHO K OCEBON NUHMM Bana, kH;

P, —cwuna, AeicTBylollas napannenbHO 0CeBOW NMHWKM Bana (Gosbluee M3 3HAYeHWi cun,
OEVCTBYIOLLMX Ha i-yto rpynny 6ONTOB CO CTOPOHLI CyAHA unn n3-3a 6opta), kH;

h — BbICOTa OCEBOW NUHUWN Bana Haj OCHOBaHWEM MeXaHu3Mma, CM;

Xi,V; —KOOpAMHATBLI X W Yy i-OM rpynnbl GONTOB OT LEHTpanbHOW NuHUM Bcex N rpynn GonTos,
NONOXUTENbHbIE B HAMpaBneHun, 06paTHOM BO3AENCTBUIO CUTbI, CM;

A; —nnowaab ceyeHusi Bcex 6oNToB B i-01 rpynne, cv?

I, —ZA;x? pns N rpynn 6051TOB;

1, —XA;y? ana N rpynn 6onTos;

Ry, —cTaTudeckas peakuus B i-oi rpynne 60nToB oT Macchl nebeaku.

6.3.5.6 Cpesatowime Harpysku Fx; n Fy;, BO3OENCTBYIOLLMNE Ha i-yto rpynny 60nToB, n
cymMmmapHoe ycunue F; MoryT 6biTb BblYMCIEHbI MO POpMYyMnaMm:

Fyi = (B, - agM)/N; (6.3.5.6-1)
Fy; = (P, - agM)/N; (6.3.5.6-2)
Fi = (Fg + Fj)®, (6.3.5.6-3)
roe a —Ko3athdUUMEHT TpeHus, paBHbin 0,5;

M —wmacca nebegku, T;
g —yckopeHue cBoboaHoro nageHus, m/c?;
N —uucno rpynn 60nToB.
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6.3.5.7 AkcuanbHble pacTarmBaroLlme u cxmmarwue yeunmna B 6.3.5.5 n cpesaioLune
ycunus B 6.3.5.6 AOMKHbI yYNTBIBATLCS NPU NPOEKTUPOBAHUN ONOPHBIX KOHCTPYKLMNA.

6.3.5.8 HanpspkeHusi pacTshkeHus B kaxgom 6onTe i-on rpynnbl 60N1TOB JOMKHbI ObiTb
paccunTaHbl. [OpusoHTanbHble Harpysku Fy; U F,; OObIMHO [OMKHBI BOCMPUHMMATHCA

KnuHbaAMK. Korga ang KomneHcaumm cpesatomnx Harpy3ok B 04HOM U 060Mx HanpaBneHnsax
npeaycMOTpeHa yCTaHOBKa MPU30HHbIX 60NTOB, AOMKHbI BbITb paccynTaHbl 3KBUBANEHTHbIE
HaNpPsPKeHNA B KaxkgoM OonTe Ans cpaBHEHWs C [OnycKaeMbiMU HanpsbkeHnamu. [pu
NCMornb30BaHUN CUHTETUYECKNX COCTaBOB B OMopax UX BMUAHWE OOIMKHO TaKKe YYUTbIBATLCS
npu pacyetax. [O/MKEH MPUHUMATBLCHA, Kak MWHUMYM, OBOWMHOM Ko3ppuumeHT 3anaca
NPOYHOCTK ANnsa 60NTOB NO YCIOBHOMY Npeaeny TEKYyYeCcTu.

6.3.6 OononHuTtenbHble TpeboBaHUsA.

6.3.6.1 AKOpHble MexaHW3Mbl, NpeAHasHayeHHble ONA BbINOMAHEHUS LUBAPTOBHbIX
onepauui, NoMnMMo TpeboBaHWI HaACTOSALLEN rMaBbl AOMKHbI Takke oTBeYaTb TpeboBaHNAM
6.4.

6.3.6.2 TpeboBaHuMs HACTOSLLEN rMaBbl PACNPOCTPaHAITCS HA AKOPHbIE MEXaHMU3MbI C
CUCTEMOW OUCTaHUMOHHOIO ynpaeneHusi, BblbpaHHble B cooTtBeTcTBUM € 3.1.5 yactm llI
«YcTponcTea, obopygoBaHme U CHabXeHney.

6.3.6.3 Ecnn npegycmaTpuBaeTtca  OUCTaHUMOHHOE  yrpaBreHue  onepauuen
TpaBreHUss SKOPHOW Lenn Npu OTKMKYEHUM OT 3BE3J0YKM MpuBoAa SKOPHOro MexaHusma,
OOMKHO  OblTb  MpeQyCMOTPEHO  YCTPOWCTBO, obecneuymBaroliee aBTOMaTMyeckoe
NnoATOPMaXnBaHUE NEHTOYHOrO TOPMO3a C TeM, YTOObl MakcumarnbHasi CKOPOCTb TPaBMeHUs
uenu He npeBblwana 3 m/c. Ha cygax ¢ xapaktepucTukon cHabxeHus 400 n meHee
JOnyckaeTcqd He YyCTaHaBnuMBaTb YCTPOWCTBA aBTOMAaTMYECKOro MoATOpMaXKMBaHUA
NEeHTOYHOro TopMOo3a.

6.3.6.4 Topmo3 3BE340YKM SIKOPHOrO MexaHu3Ma OOoImbkeH obecrneymBaTb OCTAHOBKY
SIKOPHOW LEeNu Npu ee TpaBNeHUN NIAaBHO 3a BpeMs He b6oree 5 ¢ n He MeHee 2 C C MOMEHTa
nogayun curHana ¢ nocra ynpasneHus.

6.3.6.5 Ha nocTty AnCTaHUMOHHOrO ynpasneHus SomkeH 6bITb NPegyCMOTPEH CHETUNK
OTVHBI BbITPABNEHHOW Lenu 1 ykasaTerb CKOPOCTU TpaBneHna uenm ¢ OTMeTKON npeaeribHo
OONYyCTUMON CKOpoCTU 3 M/C.

6.3.6.6 MexaHu3aMbl W y3fbl MEXaHW3MOB, ANA KOTOpPbIX NpegycMmaTpuBaeTcs
OUCTaHUMOHHOE yrpaBrieHne, JOMKHbl UMeTb MECTHOE pyyYHoe ynpasrneHue. Beixo us ctpos
Kakux-nnbo y3noB unm BCeW CUCTEMbl OUCTAHLWOHHOIO yNpaBfeHns He JOIPKEH OKa3blBaTb
HeraTMBHOIrO BAWSIHUS HA HOPMasbHYH PaboTy SKOPHOro MexaHuama n obopygoBaHusA nNpu
MECTHOM PYYHOM ynpaBsreHuu (cm. Takke 5.1.3 yactu Xl «3nektpuyeckoe obopyaoBaHmey).
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6.4 LUBAPTOBHbIE MEXAHU3MbI

6.4.1 MpuBoga.

6.4.1.1 [lpuBo4 LWBAPTOBHOrO MexaHu3ma [orkeH obecneyvBaTb HenpepbiBHOE
BblOMpaHMe LWBapTOBHOrO Tpoca MNpU HOMUHANbHOM TArOBOM YCUNMM C HOMWHAaIbHOW
CKOPOCTbO B TedeHne He meHee 30 MUH.

CKopocTb BbIGMpaHUs v LWBApPTOBHOIO Tpoca Ha NEPBOM Cioe HaBUBKM Ha GapabaHe npu
HOMWHaNbHOM TAroBOM ycunuu F aomkHa 6biTb He MeHee yka3aHHoWn B Tabn. 6.4.1.1.

Tadbnuua 6.4.1.1
v, M/c 0,25 0,2 0,16 0,13
F, kH o 80 81 — 160 161 — 250 Bonee 250

CkopocTb BblbMpaHusa Tpoca C MOMOLLBH LUBAPTOBHOW TFOMIOBKM NPWU HOMUHANbHOM
TArOBOM ycunuu pomkHa ObiTb He 6onee 0,3 m/c. YkasaHusi 0 Bblbope HOMMHANbHOro
TAroBOro ycunusi npmeeneHol B 4.4.2 yactu Il «YctponcTtea, obopyaoBaHue n cHabxeHne».

6.4.1.2 [lpn pacyeTHOM pexnme paboTbl LWBAaPTOBHOMO MexaHmnama (cm. 6.4.1.1) ero
npuBog OOMmMKeH obecneymBatb B TeYEHME ABYX MUHYT CO34aHME B TPOCE Ha NEPBOM Croe
HaBMBKM Ha GapabaHe TAroBoro ycunmsi He meHee 1,5 pacyeTHoro.

6.4.2 3awmTa oT neperpysKu.

Ecnn mMakcumanbHbIi MOMEHT nNpuMBOA4a MOXET MPMBECTU K Harpy3ke 31eMeHTOB
LUBAPTOBHOIO MexaHu3ama Oonblien, Yem ykasaHo B 6.4.4, normkHa ObITb NpeaycMoTpeHa
3awmTa OT neperpysku.

6.4.3 Topmoa3a.

6.4.3.1 LUIBapTOBHbLIN MexXaHU3M [JOMKEH WMETb aBToMaTuyeckunm Topmo3, 6e3
NpoCKanb3blBaHUS YAEPXMBAIOLWMIA LIBAPTOBHbLIA TPOC NPU TArOBOM YCUIUKW, PaBHOM He
MeHee 1,5 pacyeTHOro, nNpuM MCYE3HOBEHMM MPUBOLHOMN IHEPIMN UMK BbIXOOE NpuBoda U3
CTpoS.

Jlebepkn ¢ rmgpaBnuyeckum unM napoBbiM MPUMBOAOM MpU OTCYTCTBMU MNPUBOOHOWN
9Heprum OOSKHbl BblAEPXMBATb YCUnMe HaTskeHus Tpoca B 1,25 pasa npesbiwatoiee
pac4yeTHoe TAroBoe ycunue. CKOpPOCTb TpaBneHus Tpoca AOSKHa KOHTPONMPOBAaTbCHA B
npeaenax 1,0 M/MUH.

6.4.3.2 bapabaH LWBaApTOBHOIO MexXaHu3Ma [OOSMKEH WMETb TOPMO3, TOPMO3HOWM
MOMEHT KOTOpOro cnocobeH obecneunBaTb yaepxaHve LWBapTOBHOIO Tpoca nNpu AeUCTBUN B
Tpoce ycunus, paBHoro 0,8 paspblBHOW HarpyskuM Tpoca, 3akpenneHHOro Ha nepBoM croe
HaBMBKW Ha 6apabaHe.

Ycunue Ha pyKosiTke NpuBoAa TOpMO3a AOIMKHO BbiTb He 6onee 740 H.

Ecnn 6apabaH mmeeT 3anupatowee unu gpyroe GnokupytloLllee yCTPOMCTBO, OOSMKHA
UMETbLCS BO3MOXHOCTb oTCcoeamHeHnst 6apabaHa ogobpeHHbIM cnocobom B TO BpeMsl, Koraa
LBApPTOBHbIN TPOC HAXOAUTCA NOS Harpy3Koun.

6.4.4 lNMpoBepka NPoYHOCTM.

6.4.4.1 [etanu WBapTOBHOMO MeXaHU3Ma, HaxXOAsILLMECS B NOTOKE CUMOBbLIX NVHUINA,
OOIMKHbl ObITb NPOBEPEHbI Ha MPOYHOCTb NPU AENCTBUM Ha WBApTOBHOM 6GapabaHe
HOMWHANbHOIO TAroBOro ycunus. [Npu 3TOM NpuBEAEHHblE HanpshKeHus B AeTansax He
OoImkHbI npesblwaTh 0,4 npegena TekydecTn matepmana getanmw.

6.4.4.2 T[lpo4yHOCTb feTanen WBapTOBHOMO MexaHu3Ma U getanen KpenmneHust ero K
dyHOaMeHTY AosmkHa OblTb NpoBepeHa Npy AeNCTBUM MakCUMarbHOro MOMEeHTa npueoga m
OENCTBMM Ha TPOCOBbIN GapabaH Harpysku, paBHOW pas3pbiBHOMY YCWUMMIO LUBAPTOBHOIrO
Tpoca.

Takke gomkHa 6bITb MPOBEPEHA NPOYHOCTL Bana LWBapTOBHOM Typayku Npy 4ENCTBUM Ha
Typayky B cepeauHe ee OMVHbl Harpy3ku, paBHOW paspbiBHOMY YCUMNUIO LLBApTOBHOMO Tpoca.
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Bo Bcex paccMOTpeHHbIX BbiLLe Cnyyasx HanpsbkeHus B AeTansix He JOIKHbI NpeBbiwaTh
0,95 npegena TekyyecTn MmaTepuana getanen.

MpoyHOCTL AeTanen WBapTOBHOMO MexaHu3mMa AOSPKHa Y4uThblBaTb BCE BO3MOXHbIE
BUObI N reoMeTpu4ecKkne HarpasrieHUs Harpys3ok, KOTOpble MOryT BO3HUKHYTb BO BpeMs
akcnyartaumn.

Mpo4HOCTL TpoOca, NpeaHasHadeHHoro Ana paboTbl C LWBAPTOBHbIM MEXAHW3MOM,
AOfKHa BbITb yKasaHa Ha MexaHu3Me.

6.4.5 ABTOMaTM4ecKne WBApPTOBHLIE nNebdeaku.

6.4.5.1 XapaktepucTuka n NPOYHOCTb aBTOMAaTUYECKMX LLUBAPTOBHbIX NTebefoK A0oMmKHa
ObITb HE HWXE aHanorM4yHbIX HEaBTOMaTUYECKMX MEXaHU3MOB.

6.4.5.2 AsTomaTudeckne nebedknm [[OMKHbI WMMETb pPY4YHOE YynpaeneHue Ansd
BO3MOXXHOCTM OCYLLIECTBIIEHNSA HEAaBTOMATUYECKOro pexxmuma paboThbl.

6.4.5.3 [omkHbl ObITb NpegyCMOTPEHbI:

3ByKOBas npegynpeguTenbHas curHanusaums, cpabartbiBarowas npu MakcumarbHOW
O0NyCTUMOWN ANNHE BblITPaBNEHHOro TPOCa;

ykasatenb hakTM4ecKkoro TAroBoro ycunus, AencTsyrloLero B LWBapTOBHOM Tpoce npu
aBTOMAaTMYECKOM pexnme paboTbl.

[Ona un3mepeHna TAroBbIX YCUNWUW pekoMeHAdyeTcs YycTaHaBnuBaTb [JaTyuku C
ANEKTPUYECKUM BbIXOAHLIM CUTHASOM.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

156
6.5 BYKCUPHbIE JIEBEOKH

6.5.1 Mpn NpUMEHEHMN aBTOMATUYECKUX YCTPOWCTB ANS PErysMpoBKN HaTSXKEHUS
OykcuMpHOro Tpoca formkHa 6biTb obecnedeHa BO3MOXHOCTb KOHTPONSA TArOBOro yCUmnus,
AENCTBYIOLLEro B JaHHbIM MOMEHT. YKa3aTenu AormkHbl ObITb YCTaHOBMEHbI OKOMO fiebenkun u
Ha MoCTUKe. [ns u3mepeHus TAroBbIX YCUITMN PEKOMEHAYeTCs YCTaHaBnuBaTb OATYMKU C
3NEKTPUYECKMM BbIXOOAHBIM CUTHAMOM.

6.5.2 HomkHa 6bITb NpeaycMoTpeHa 3ByKoBasa npeaynpeantenbHasl CurHanmaaums,
cpabaTbiBaloWas npuM MakcMMarnbHOW [OMyckaeMow [AfIMHE BbITPaBMEHHOro Tpoca Wnn
obGecnevyeH Bu3yasnbHbI KOHTPONb. PekoMeHOyeTcsi YyCTaHOBKA CYETYMKa  OfMHbI
BbITPaBMEHHOro Tpoca.

6.5.3 BbapabaHbl 6ykcuMpHbIX nebenok OomkHbl oTBe4daTb TpeboBaHusm 6.1.6 wn
OOMMKHbI ObITb CHabXeHbl Tpocoyknagyukamu. lMpu Hanmuum gByx n Gonee GapabaHoB
TPOCOYKIaA4YNKM AOMKHbI OblTb @aBTOHOMHbIMUK. TpocoBbI 6apabaH LOMKEH UMETb MYdTY,
MO3BOSIAIOLLYIO OTKIHOYATb €ro OT NPUBOLAHOIO MEXaHU3Ma.

eomeTpudeckne pasmepbl Typadek OykcupHom nebenkm [OMKHBI obecneunBaTtb
BO3MOXXHOCTb BblTpaBnvBaHns OyKCMpHOro Tpoca.

6.54 KoHcTpyKuma nebeakm gormkHa npegycmaTpuBaTth ObICTpOe pacTopMaXxmneaHme
©apabaHa c uenbio obecneyeHns cBOOOAHOro CTpaBnNMBaHNA GyKCMPHOro Tpoca.

6.5.5 Topmoa3a.

6.5.5.1 bBykcupHas nebeaka gomkHa MMETb aBTOMaTM4YeCcKoe TOPMO3HOE YCTPONCTBO,
yaepXuBatoLLee TpoC Npu TArOBOM YCUIMK, paBHOM He MeHee 1,25-KpaTHOMY HOMUHAabHOMY
YCUNUIO NPU UCHE3HOBEHWUW UMW OTKITKOYEHUN SHEPTnK NpUBOAHOM nebeaku.

6.5.5.2 Topmo3 6GapabaHa, ynpaBnsiembli NOObIM BMOOM 3HEPrUW, LOMMKEH UMETb
BO3MOXXHOCTb YNpaBreH1s C MOMOLLbIO PYyYHOIo MHCTPYMeHTa. KOHCTPYKUMSA TOpMO3a A0MKHa
obecneumBaTb BO3MOXHOCTb ObICTPOrO pacTopMaXuBaHUs C LEenblo  CcBOOOAHOro
CTpaBnuBaHus Tpoca.

6.5.6 HeTanu 6ykcupHon nebenkun, HaxoaaLwmecs B NOTOKE CUMNOBBIX JIMHUIA, OOSDKHbI
ObITb NPOBEPEHbI Ha NPOYHOCTb NPU AEUCTBMU HOMUHANBHOMO TArOBOrO YCUNUSA KaHaTa Ha
cpegHeM crnoe HaBuBKW. [lpu 3TOM NpuBeOEeHHble HanpshkeHus B AeTansax He [OSMKHbI
npesbiwaTh 0,4 Npeaena Teky4yecTn matepuana getanen.

6.5.7 [omkHa ObITb NpoM3BeaeHa NpoBeEpKa NPOYHOCTM AeTaren npu OENCTBMM Ha
GapabaHe ycunuin, COOTBETCTBYIOLLUMX MaKCMMarnbHOMY MOMEHTY MpUBOAA, a Takke npwu
aencteum Ha GapabaHe ycunusi, paBHOro paspbiBHOMY YCUNMKO OYKCMPHOrO KaHata Ha
BEpXHEM crnoe HasuBku. [lpuBedeHHble HaNpskeHna B geTansx, KoTopble MOryT
noaBepraTbCsl BO3AENCTBUIO YCUMUIA OT BbllLEYKa3aHHbIX Harpy3oK, He AOSMKHbI NPEBbIWATb
0,95 npegena TekyyecTn maTepuana getanen.



Mpasuna knaccugbukayuu u nocmpoUliKku MopPcKuUx cydos (4acmab IX)

157
6.6 CACTEMbl 3KCTPEHHOW OTAAYM TPOCA BYKCUPHOW NEBEQKU

6.6.1 O6nactb NnpUMeHeHMs.

6.6.1.1 Hacrtosawasa rnasa onpeaensieT MMHMManbHble CTaHAapTbl 6e3onacHOCTM Ansg
CUCTEM OKCTPEHHOW oTAaunm Tpoca OykCcupHbIX nebedok, KOTopble MWCMOMb3ylTCA Ha
OYKCMPHbIX Cydax B HenocpeacTBeHHON 6nm3ocTu k Bepery, B nopTax unu tTepMmmHanax.

6.6.1.2 TpeboBaHuA HacToALLEN rMaBbl He NpegHasHayYeHbl Ang 6ykcupHbix nebenok,
YCTAHOBJIEHHbIX Ha 6OpTYy CydoB, MCMOMb3yeMbIX WCKMHYUTENbHO ANns OYKCMPOBKM Ha
BornblUMe pacCTOAHWS, 3aBOAKM SKOPEN UNN B aHaNOMYHbIX MOPCKUX onepawmsx.

6.6.1.3 OnpegeneHuns, oTHocSALMECS K rnaee 6.6:

Cncrtema 3KCTPEHHOM OTAa4YUN — MEXaHU3Mbl U CBA3AHHbIE C HUMU YCTPOMCTBA
yrnpaBneHns, KOTOpble UCMONb3YTCA AN SKCTPEHHOW OTAa4Yn BYKCMPHOro Tpoca 3adaHHbIM
o6pa3om Kak B LUTATHbIX YCIOBUAX, TaK U Npu Hepaboyem COCTOSHUM cygHa (paBHO, Kak U
obecTounBaHum).

MakcumanbHaa pacyeTHasa Harpyska — MakcuMmarnbHas Harpyska nebegku,
Kak onpeaeneHo n3rotoButenem (HOMMHarnbHoe TAroBoe ycunume).

OnpokugbiBaHne — onpokuabiBaHne Oykcupa B xope OyKCUpOBKM B pesynbTaTte
ycunnst  OyKCUMPOBKWM, HaMpaBfieHHOro nonepek kopnyca Oykcupa (B nonepevyHoMm
HanpaBneHnn) Kak CrieacTBne HenpeaBnaeHHOro cobbITUSA (BO3MOXHa NOTeEps Xoga/pyrneBoro
yrnpaBneHnss WM KHOro), B COOTBETCTBMM C 4YeM MOfydeHHas napa cur, cosgaBaemas
CMELLEHMEM W MNPOTMBOMOSMOXHLIMX NOMEPEYHbIMK  Harpy3kamu (ycunmio  GyKCUpOBKK
NPOTMBOAENCTBYET YMNOp WM cura COMpOTUBMEHUS Kopriyca), ABNAETCH MPUYMHOM KpeHa
OykcuMpa u, B KOHEYHOM cYeTe, ero OnpoKUAbIBaHUA. OTO MOXHO Takke OnpenenvTb, Kak
«nepeBopayvnmBaHMeE» UNn «nNepeBepTbiBaHME» U T.M.

Ycunune Gykcuposku

%

MNneyo napbi
CUN NpU KpeHe

Cuna conpoTUBneHus
Kopnyca
GZ

Cwna nnasy4ectn

Cwuna TsxecTn

Puc.6.6.1-1
Cwunebl, gencTeytowme B xofe GyKCUMPHbBIX onepaummn

Ha puc. 6.6.1-1 nokasaHbl Curbl, 4ENCTBYIOLWNE B X04e OYKCMPHbIX onepauui.
Yron HaknoHa Tpoca nNo OTHoweHuUtw Kk GapabaHy nebepku — yron

Mexay npunaraemow Harpyskon (ycunuem OyKCUPOBKM) U BOYKCUPHBIM TPOCOM NpWU €ro
HamaTblBaHUN Ha 6apabaH nebenkn (cMm. puc. 6.6.1-2).
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\ e = [T Yeunue ByKCHpPOBKUN
________________________ =

Yron HaknoHa Tpoca

Puc. 6.6.1-2
Yron HaknoHa Tpoca no oTHoLWeHMIo k 6apabaHy nebeaku

6.6.2 OO0Lme nono)keHus.

6.6.2.1 BHyTpeHHMI kOHeL, ByKCMPHOro Tpoca AOMKEH Kpenntbes k 6apabaHny nebeakm
cnabbiM 3BEHOM WNU  aHanorMyHbiM YCTPOWCTBOM, MpefHas3Ha4YeHHbIM Ang  OTAauu
BGYKCMPHOro Tpoca Npu NMOHWKEHHOW Harpyske.

6.6.2.2 Bce OykcupHble nebegku OOMKHbI ObiTb OCHALLEHbI CUCTEMOW SKCTPEHHOWM
oTaauw.

6.6.3 TpeboBaHUSA K CUCTEMAM SKCTPEHHOW OTAAYM.

6.6.3.1 TexHun4yeckmne TpeboBaHus.

6.6.3.1.1 Cunctema I3KCTpeHHOW oThavn npefHasHadyeHa Ana QYHKUMOHMPOBAHMS BO
BCEM AManas3oHe Harpy3ku Ha OYKCUMPHbIA TPOC, yrna HaknoHa KaHaTa Mo OTHOLUEHWUI K
OapabaHy nebeakm n yrna KpeHa cygHa npu BCEX LUTATHbIX U 0G0CHOBAHHO NPOrHO3NPYyEMbIX
HepacYeTHbIX YCIOBUSIX SKCMyaTaumm (MOryT BKtoYaTb, HO HE OFPaHNYMBASACH CreayHoLNM:
OTKa3 CUCTEMbI 3MEKTPONMUTAHUA, NepeMeHHas Harpyska Ha OyKCUpHBLIM Tpoc, Hanpumep,
BCneacTane HebnaronpusTHbLIX NOrOAHbLIX YCNOBUM U T.4.).

6.6.3.1.2 Cucrtema 3KCTpPeHHOM oTAauv AofkHa paboTaTb B AvanasoHe Harpy3oK Ha
OyKCUPHBbIN TpocC BNNOTb A0 He MeHee 100 % makcumanbHOW pacvyeTHOW Harpysku.

6.6.3.1.3 Cnctema O9KCTPEHHOW oOTAaun [OMmkHa YHKUMOHMPOBATbL Tak ObICTpO,
HACKOSbKO 3TO MPaKTUYECKN BO3MOXHO, HO HE NO3AHEE TPeX CeKyHA Nocrne akTMBauum.

6.6.3.1.4 Cucrtema SKCTPEHHOM OTAA4YM npegHasHadyeHa ans BpalleHus bapabana
nebeakn n cTpaBnmMBaHus GYKCUMPHOro Tpoca OOSMKHbIM 06pa3om, YTOObI Mpu akTMBaLmu
CUCTEMbI CyLLECTBOBASIO AOCTAaTOMHOE COMPOTMBIIEHWE BpaLUEHUIO ANS NpeaoTBpalleHus
HEKOHTpONMpyemoro pasmartbiBaHust OykcupHoro Tpoca ¢ 6GapabaHa. Crnegyet wmsberatb
ObicTporo (cBOOOAHOrO, HEKOHTPONMPYEMOro) BpaLLeHust bapabaHa nebenku, NOCKOMbKY 3TO
MOXET MPMBECTU K 3acTpeBaHUIO BYKCUMPHOro Tpoca U OTKITHYEHMIO (PYHKUUM IKCTPEHHOWN
oTaaum Tpoca nebegxu.

6.6.3.1.5 lMocne cpabaTbiBaHMS CUCTEMbI SKCTPEHHOW OTAAYM Harpyska Ha OYKCUPHbIN
Tpoc, Heobxoaumas anga BpalleHns bapabaHa nebenkun, gomkHa bbiTb He GonbLuE:

HaMMeHbLUEX M3 NATU TOHH NN 5 % MakCMManbHOW pacyeTHOM Harpysku, Korga Ha
6apabaHe HamoTaHO gBa Cnosi HaBMBKM OYKCUPHOro Tpoca, unu 15 % makcumanbHowm
pacyeTHON Harpy3ku, €Cnu rnokasaHo, YTO 3TO COMPOTUBIIEHNE BPALLEHUIO HEe MpeBbllaeT
25 % OT cunbl, MOryLen NPUBECTU K NOrPY>XEHUIO B BOA4Y CaMOro HU3LIEro He3allULLeHHOro
OT NPOHMKHOBEHWNS BOBHYTPb BOAbl OTBEPCTUS.

6.6.3.1.6 Heobxoammo npegycMoTpeTb anbTepHaTUBHbLIA MCTOYHUK SHEpPruun, 4Tobbl
WwTaTHaa paboTa CUCTEMbl SKCTPEHHOM OTAAuyuM Morfna MNoAAepKMBATBCA W B YCIOBUSIX
Hepabo4ero cocToAHMA CyaHa (paBHO, Kak 1 06ecTounMBaHuS).

6.6.3.1.7 AnbTepHaTUBHbLIA UCTOYHUK dHEPrun, Tpebyembin B cooTBeTCTBUM C 6.6.3.1.6,
OOIDKeH ObITb JOCTaTOYHbIM AN OOCTMXKEHUS Hambonee 3aTpyaHUTENbHbIX M3 CneayoLwmx
ycnosuu (ecnv NpUMeEHNMO):

Mo MeHbLUEN Mepe AOCTaTOYHbIN A8 TPeX NONbITOK oTAaum GykcupHoro Tpoca (T.e. Tpex
cpabaTbiBaHMI CUCTEMbI AKCTPEHHOW OTAaumn). B Tex cny4vasx, korga cuctema obecneunsaet
3Hepruto ans 6onee yem ogHom nebefkun, ee OOMMKHO XBaTUTb Ha TP cpabaTbiBaHUS camomn
BOCTpeboBaHHOWM Nnebdeaku, NOAKMIOYEHHOM K HER;
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€CNN KOHCTPyKUuMs nebegkm TakoBa, 4To A MexaHu3Ma ocBoboxaeHusi 6apabaHa
TpebyeTca HenpepbiBHOE MUTaHWe (Hanpumep, npu paboTe TopMo3a C MNPYXUHHbIM
HaTshPKeHnem 1 cbpoce ¢ MCnonb3oBaHNEM rMOPaBANYECKON NN NHEBMATUYECKON SHEPTUN),
Heobxoanmo obecneyunTb A4OCTaTOYHY MOLHOCTb 4515 paboTbl CUCTEMbI AKCTPEHHOM OTAAuN
(Hanpumep, ocTaBnATb TOPMO3 B OTKPbITOM MOMOXEHWM U MNO3BONATL CTpaBnuMBaThb
OGYKCMPHbIV TPOC) B YCNOBUAX Hepaboyero CoCTosiHUA cygHa (paBHO, Kak n obecToumBaHus) B
Te4YeHe Kak MUHUMYM NATU MUHYT. OTOT MHTEepBan MOXET ObiTb COKpalleH 4O BPEMEHMU,
Tpebyemoro Ha cmaTbiBaHME OYKCUMPHOro Tpoca no Bcew gnuHe ¢ 6bapabaHa nebeaku npu
Harpyske, ykasaHHOW B 6.6.3.1.5, ecriv 3T0 MeHbLUE MATU MUHYT.

6.6.3.2 JkcnnyaTtauMoHHble TpeboBaHus.

6.6.3.2.1 JkCTpeHHas oThgaya Tpoca AOoMMKHA ObiTh NpegyCcMOTpeHa ¢ MOCTMKa U nocTta
ynpaBnenunss nebegkamm Ha nanybe. lMoct ynpaBnenus nebegkamu Ha nanybe [ormkeH
HaxoauTbcsi B 6e3onacHomM MecTe.

6.6.3.2.2 YnpasreHne aKCTPEHHON OTAayYen OOMKHO HaxXoaMTbCa B HENOCPEACTBEHHON
ONM30CTN OT KHOMKM aBapUMHOrO OocTaHoBa paboTbl nebeakn, n 0b6a AOMmKHbI BbITb YEeTKO
NOeHTUOULMPYEMBIMK,  XOPOLLO  BUAHBLIMKW, NErkogoCTYMHbIMWU U PACMONOXEHHbIMU
Hagnexawmm obpasom ans obecrneyveHns 6esonacHom paboThl.

6.6.3.2.3 ®OyHKUMA IKCTPEHHOM OTh4ayYn OOSPKHA MMETb MpUOpPUTET nepen nobon
dyHKUMEN aBapunHoro octaHosa. CpabaTbiBaHWe aBapunHOro octaHoa nebeaku ¢ nboro
nocta He LOMKHO OCTaHaBnMBaTb PaboTy CUCTEMbI SKCTPEHHOW OTAa4um ¢ Noboro nocra.

6.6.3.2.4 KHOMKM ynpaBfieHUsi CUCTEMOMN IKCTPEHHOW OTAAYM AOSMKHbI UMETb (PYHKLMIO
NoATBEPXKAEHNA ONA OTMEHbl; 3TO MOATBEpXAeHWe MoXeT ObiTb BbINOMHEHO C MocTa
yrnpaBneHusi, OTIIMYHOrO OT TOro, rAe 3KCTPeHHas oTaadva bbina akTneupoBaHa. [lormkHa ObiTb
obecnevyeHa NOCTOAHHAsA BO3MOXHOCTb OTMEHbI 9KCTPEHHOW OTAA4YM C MOCTUKA HE3aBUCUMO
OT MecCTa aKkTnBauum cpabaTbiBaHNs 1 6e3 BMelLaTenbCTBa onepatopa Ha paboyen nanyoe.

6.6.3.2.5 Cpeactea n cucteMbl KOHTPONA AN 3KCTPEHHOro/aBapmMinHOro UCnonb30BaHNs
OOIDKHbI ObITb 3al4MLLEHbI OT CAYYanHOro NCNOSTb30BaHKS.

6.6.3.2.6 MHOukaTopbl UCTOYHMKOB MUTAHUSA W/MNW YPOBHW OABIEHUs, CBSI3aHHbLIE CO
wtatHoM paboTon CUCTEMbI IKCTPEHHOW OTAaun, AOSMKHbI OblTb YKasaHbl HA MOCTUKE.
ABapuiiHas curHanmsaumsi BKMAOYAEeTCs aBTOMAaTUYEeCKW, ecnn  Kakom-nmbo napameTp
BbIXOOUT 3a npeaernbl NOofHOW MPUroAHOCTU K 3KCNIyaTaunm CUCTEMbI S3KCTPEHHOW OTAauN.

6.6.3.2.7 B Tex cnyyasax, korga 3TO NpakTU4ECKM BO3MOXHO, ynpaBneHue cuctemMomn
3KCTPEHHON oThauYn [OMmkHO obecnedmBaTbCs C UCMNOMb30BaHMEM MNPOBOAHbLIX KaHanos
ynpaBneHns, NONHOCTbI0 HE3aBUCUMbIX OT NPOrpaMMmUPyEMbIX 3MTEKTPOHHBIX CUCTEM.

6.6.3.2.8 KomnbloTepHble CUCTEMbI, KOTOpble YMNpaBnslOT WM MOrMyT BAUATL Ha
yrnpaBreHne cuctemamm SKCTPEHHOM OTAAYM, JOSMKHBI COOTBETCTBOBATL TpeboBaHnaM pass,.
7 yactn XV «ABTOMaTU3auusA» K NporpaMmmMmpyembiM 3N1EKTPOHHBIM cuctemam kateropuwm 1.

6.6.3.2.9 KomMnoHeHTbI, cTpaTernyeckn BaxHble ansg 6e3oTkasHon paboTbl CUCTEMbI
3KCTPEHHON OTAauN, JOMKHbI ObiTb NOEHTUULMPOBAHbLI N3rOTOBUTENEM.

6.6.3.2.10 MeToq npoBedeHUs €XErogHoro OCBMAETENbCTBOBaHMSA nebefkn OOmKeH
ObITb LOKYMEHTaNbHO NOATBEPXKAEH.

6.6.3.2.11 lNpu HeobxoaMmMOCTM ONA NPOBEOEHUS €XErogHoro OCBMAETENbLCTBOBAHNSA
nebegkn Ha nanybe [ormkHbl OblTb MNPEeOyCMOTPEHbl OMOPHbIE MYHKTbI HaAnexallero
pasmepa.

6.6.4 TpeboBaHua k ucnoitaHnam. OB6LLME NONOXKEHUS.

6.6.4.1 [Ons Kaxgonm CUCTEMbl 3KCTPEHHOW OT4ayn WnNn ee Tuna TexXHU4eckue
TpeboBaHua B 6.6.3.1 OOMKHLI BbITb NpoOBEpPeHbl MO0 Ha 3aBogax-u3rotToBuUTensx, NnMéo B
pamkax BBoga BykcupHou nebenku B aKkcnnyaTaumio nocne ee yctaHoBku Ha 6opty. Korga
npoBepKa WCKNIOYMTENBHO MYTEM UCNbITaHMSA HeuenecoobpasHa (Hanpumep, No NPUYUHE
cobniogeHnss TpeboBaHMI OXpaHbl Tpyda WM MNPOMbILINEHHON ©e30nacHOCTH), UCNbITaHWe
MOXeT co4veTaTbCs C OCBUAETEeNbLCTBOBAHWEM, aHanu3oM WM AeMOHCTpaumen nocne
cornacoBaHusi ¢ Peructpom.
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6.6.4.2 TexHMYeCKne XapakKTEepUCTUKM M MHCTPYKUMW MO 3KchnsyaTaumMm CUCTEMbI
9KCTPEHHOWN OTAaYM AOSMKHbI ObITh BbiMyLLEHbl B BUAE LOKYMEHTOB ANsl UX pasMeLLeHns Ha
GopTy cyaHa, Ha KOTOPOM yCcTaHoBIeHa nebeaka.

6.6.43 C yyetoMm 6.6.4.1 CUCTEMbI SKCTPEHHOW OTAAYM [OOIKHbI MPOXOOUTb
OCBMAETENbCTBOBAHME WHCMEKTOPOM Ha 3aBOAAX-U3rOTOBUTEMSIX Ha COOTBETCTBUE
yTBEPXOEHHON JOKYMEHTaLMN NPy NPUEMOYHbLIX UCTbITAHUAX B cooTBeTCTBUM € 5.10.5 yactn
IV «TexHuyeckoe HabniogeHue 3a M3rotoBrneHmeMm wusgenui» [lpaBun TexXHUYeckoro
Habn4eHnsa 3a NOCTPOMKOM CYAOB U M3rOTOBMIEHMEM MaTeEpUarnoB WU U3genuin ans Cydos.
WcnbiTaHnss Ha OGopTy cygHa [JOSMKHblI Npou3BoauTbca B cooTBeTctBuM C¢  3.3.4.3.7
PykoBoacTtBa no TexHM4eckoMy HabniogeHno 3a NOCTPOMKON CyaO0B.
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7 NPUBOAObI TMAPABJIMYECKUE

7.1 OBLUME NOJIOXKEHUA

7.1.1 He ponyckaeTca coeguMHeHME cuUCTeM TpyboOnNpoBOOOB IMAPaABINYECKMX
pyneBbIX MalUMH U CUITOBOM cUCTEMbI rugpasnmyecknx BPLU ¢ gpyrmmu rmgpaBnnyeckumm
cuctemamu.

He ponyckaeTca coeguHeHne TpyOONpPOBOAOB CUCTEM TMAPaBNYECKUX NPUBOAOB
3aKPbITUN MaLUMHHO-KOTESbHbLIX LWWaXT C APYrMMU rmapaBnnyecknmm cuctemamu.

Ha naccaxupckux cygax W cygax cneuuanbHOro HasHayeHuss He [onyckaeTcs
coefvHeHne cnctem TpybonpoBOAOB CKOMb3ALMX BOAOHENPOHMLAEMbIX ABEPEN C NPMBOAOM
OT UCTOYHMKA SHEPIUM C APYrMMU rmapaBnuyecknmMm cucteMmamu.

7.1.2 Ecnn Tpyb6onposoa, o6crnyXnuBaroLnin ruapaBimyeckne SKopHble MeXaHU3Mbl,
coefvHeH ¢ TpybonpoBogamMun Apyrux ruapaBin4eckux CMCTEM, OH AOMMKEH 0bCcnyXmnBaTbCca
ABYMS HE3aBUCMMbIMM HACOCHbLIMM arperataMmu, KaXKabl U3 KOTOpbIX JOIMKEH obecneyvnBaTb
paboTy AKOPHOro yCTPOMCTBA C HOMUHAIbHBIM TAFOBbIM YCUITMEM Y HOMUHANBbHON CKOPOCTLIO
BblOMpaHNS SKOpEN.

7.1.3 MoBpexaeHne rmMapaBnNYEecKOW CUCTEMbl He [OOIMKHO NpuBOAUTb K
MOBPEXAEHUI0 MEXaHN3Ma MUK YCTPOWCTRA.
7.1.4 Ncnonb3yemble B ruapaBnmMyecknx cucteMax XXuOKoCTu OOMKHbI BblGupaTbes

C y4eTOM TeMmnepaTypHbIX YCIOBMWI, KOTOPblE MOTYT BO3HUKHYTb B 3KCnnyaTauumn (cm. Tabn.
2.3.1-2 yactn VIl «MexaHn4eckune yCTaHOBKN»).

7.1.5 Ha naccaxunpckux cygax n cygax cneumanbHOro HasHavyeHus rugpasnndeckue
CUCTEMbI CKOMb3SALWNX BOOAOHENPOHULAEMbIX OBEPEN C NPUBOOOM OT UCTOUHUKA 3HEprum
MOryT BbITb LIEHTPann30BaHHbIMK NGO HE3ABUCUMBLIMU ONA KaX40W ABEPU.

LleHTpanu3oBaHHble cucTeMbl AOSMKHbI BbiTb CHabXeHbl aBapuHO-NpeaynpeanTenbsHON
CUrHanus3auuen o HM3KOM YPOBHE rMApaBnNYEeCcKON XUOKOCTU B OOCAY>KMBAKOLWINX CUCTEMY
pesepByapax U O HU3KOM JaBMNeHUU rasa B rmapaBnnyecknx akkymynaropax. [JonyckaloTcs
apyrvme apdeKkTBHbIE CpeacTBa KOHTPOMS MNOTEpb 3anaca 3Hepruv B rMapaBnmnyeckux
aKKymynaTopax. YkKasaHHble CUCTEeMbl aBapUNHO-NpeaynpeanTenbHOW  CUrHanmsaumu
OOJTKHbI ObITb 3BYKOBBIMU 1 BU3YarnbHbIMWU 1 PACMONoXKeHbl B NOCTY yNpaBreHnsa Ha XO40BOM
MOCTMKE.

KOHCTpYKUMSI LEeHTpanmM3oBaHHbIX CUCTEM [OIDKHA CBOAUTb K MUHUMYMY BEPOSTHOCTb
oTKa3sa B paboTe Gonee 4em O4HOM ABEPU B Criyvae NoBpeXAeHNa OOQHOMN U3 YacTen CUCTEMBI.

HesaBucumble rmgpasnuyeckune cUCTeMbI ans Kaxkgon CKOMb3siLLen
BOAOHENPOHMLIAEMO ABEPUN OOSMKHbI ObiTb CHaGXXeHbl pacnonoXeHHOW B NOCTY yrnpaBrieHns
Ha XO4OBOM MOCTMKE rpynrnoBOV aBapUNHO-NpeaynpeanTernibHon curHanusaumen 0 HU3KOM
OaBneHun rasa unu gpyrmmm adekTMBHbIMU CPeACTBaMM KOHTPOMA NOTEPU 3anaca 3Heprm
B rMAPaBNNYECKMX aKKyMynaTopax. B kaxgom MecTHOM NocTy ynpasreHus OoSmkHa ObiTb
npeaycMoTpeHa NHAMKaUna noTepm 3anaca aHeprum.

Kpome TOro, rugpaBnnyeckme CUCTEMbl CKONb3ALMX BOOOHEMNPOHULAEMbIX OBEpPEn C
NpMBOOOM OT UCTOYHMKA 3HEPrMM Ha MNacCaXupCKMX Cydax W cygax cneumanbHOro
Ha3HayYeHns JOSMKHbI OTBeYaTb TpeboBaHmam 7.12.5.7 yactu Il «YcTponcTea, obopyaoBaHue
1 cHabXxeHne».
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7.2 MPOBEPKA NMPOYHOCTU

7.2.1 [etanu ruapasnuMYeckMx MexaHW3MOB, HaxoAsWwmecs B MNOTOKE CUMOBbIX
NVHUIA, OOMKHbI BbITb NPOBEPEHbI HA NPOYHOCTb NPWU AENCTBUM YCUIUIA, COOTBETCTBYIOLLNX
paboyeMy [aBneHuIO; NpyY 3TOM MNpPUBEOEHHbIE HanpsKeHus B AdeTansx He OOSMKHbI
npesbiwaTb 0,4 Npegena Teky4ecTn matepuana getanm.

7.2.2 B cnydyasx, npegycmoTtpeHHbix B 6.2.4.1, 6.3.3.2, 6.4.2, pomxHa ObiTb
npousseeHa npoBepka NPOYHOCTU AeTanen npu OEeNCTBMM YCUNUK, COOTBETCTBYHOLLMX
OaBNEHUIO OTKPbITUA NpedoXpaHUTESbHbIX KnanaHoB; Npu 3TOM NpuBeAeHHbIe HanpsKeHUs
B AeTansx He JOrkHbI npesbiwaTth 0,95 npegena Tekyvyecty matepuana getanu.

7.2.3 TpybonpoBoabl 1 apmaTtypa rMapaBnMyeckUx CUCTEM [OOSPKHbI OTBeYaTb
TpeboBaHusMm pasg. 2, 4 n 5 yactn VIl «Cuctembl 1 TpybonpoBoabi».
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7.3 NPEQOXPAHUTENBLHBLIE U APYITME YCTPOUCTBA

7.3.1 M'mapaenuyeckme MeXaHN3Mbl OOJIDKHbI ObITb 3alUMLLEHDI
npeaoxpaHuTenbHbIMM KnanaHamu, gaBneHne cpabaTbiBaHUSA KOTOPbIX LOMMKHO ObiTb He
bonee 1,1 MakcMmarbHOrO pacyeTHOro [OaBMIEHUS, KPOME ClyyaeB, NpenyCMOTPEHHbIX
6.2.4.1,6.4.2.

7.3.2 Pabouas »xnmagkocTb OT NpeaoXpaHUTENbHOro KrnanaHa AofmkKHa OTBOAMTBLCS B
cnvBHOM Tpy6onpoBOA4 NN B CAIMBHYHIO LIUCTEPHY.
7.3.3 [omkHbl ObITb NPeAyCMOTPEHbI YCTPOMCTBA ANS MOSIHOrO yaaneHusl Bo3gyxa

npwv 3anosiHeHNN MexaHn3ama n TpybonpoBoaa paboyer XNOKoCTbIo, a Takke AN NONONHEHUS
ee yTeyek u cnycka.

7.3.4 B rugpaBnuueckux cuctemax [OSMKHbl OblTb MNpegycMOTpeHbl (OUnbTpb
Heo6XxoaMMON NPOMYCKHOM CNOCOBHOCTU N YMCTOTbI UnbTpaumm paboyen XMgKoCcTu.

Y NOCTOSHHO AEWCTBYIOLMX ruapasnuyecknx cuctem (y ruapaBnuyecknx pynesbix
npvBOAOB, rMAapaBnNUYecknx Myd@T W T.N.) AOMKHa ObiTb NpeaycMOTpPeHa BO3MOXHOCTb
OYUCTKM PuNbTpoB 6e3 NpekpaLleHnss PYHKLNMOHUPOBAHUS CUCTEMBI.

7.3.5 MacnsHble ynnoTHEHUsI MexXay HenoaBWKHbIMK YacTaMn, obpasytoume 4acTb
BHELUHEW rpaHnLbl AaBreHUs, AOMKHbI ObITb TUNA «MeTann no MeTanmny».

MacnsiHble ynnoTHEeHUs Mexay NOABWXKHbIMK YacTsiMu, OBpasyloline 4acTb BHELUHeWn
rpaHvubl OaBneHus, AOOMKHbl ObiTb NpoaybnupoBaHbl Tak, 4YTOObI NOMOMKa OOHOrO
YNNOTHEHUSA He BblBESia U3 CTPOSI UCMOMHUTESNbHBIA MEXaHU3M.

MpuMeHeHne anbTepHaTUBHbLIX YCTPOWCTB, oGecneyvMBaloLMX PaBHOLIEHHYIO 3aluTy
OT NpOTeYeK, JOIMKHO BbITb cornacoBaHo ¢ Pernctpom.

7.3.6 Wrokn rngpaeBnmyecknx paboyumx UMAMHAPOB, MNOABEPXKEHHbIE CUIbHOMY
BO3AENCTBUIO MbIIN M Yy KOTOPbIX HE UCKINIOYEHA BO3MOXHOCTb 0bneaeHeHns, 4OMKHbI ObiTb
3alUMLLEHbl OT 3TUX BO3OENCTBUN.

7.3.7 Mmppasnuyeckne MexaHu3mbl OOSKHbI BbITb 060pyaOBaHbl HEOBXOAUMBLIMU
npubopamu Ans KOHTpons 3a nx paboTton.
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8 TASOTYPBUHHbIE ABUT'ATEJIN

8.1 OBLWME MNMOJNTOXXEHUA

8.1.1 TpeboBaHna HacToswero pasgena pacnpoCTPaHATCA Ha [NaBHble W
BCnomoraternbHble cydoBble ra3oTypouHHble asuratenu (') mowHocTbio 100 kBT 1 Gonee.
PacnpocTtpaHeHne aTux TpeboBaHuin Ha ['T[ mowHocTbio MeHee 100 kBT npounsBoanTcs B
ob6beme, cornacoBaHHOM ¢ Pernctpom, ¢ yueTom HasHadeHus [T/,

TpeboBaHUA pacnpoCTPaHATCHA Ha KOHBEPTUPOBAHHbIE aBUALMOHHbIE, KOpabenbHble U
cTtaumoHapHble ['T[ npy nx NpUMMEHEHNN Ha MOPCKUX Cydax.

O6nactb npumeHeHusa ML, Ha KOTOpble pacnpoCTPaHATCS HacToswme TpeboBaHus:

BOAOM3MeLLaloLme cyaa;

BbICOKOCKOPOCTHbIe cyaa (BCC);

cyfa ¢ AuHaMuyeckuM npuHumMnom nogaepxadus (COMN),

a Takke nnasy4dne Oyposble ycTtaHoBkM (IMBY) n Mopckmne ctaumoHapHble nnaTopmbl
(MCI.

8.1.2 PacyeTHas MOLIHOCTb OTHOCUTCS K pacyeTHbIM YCNOBUAM, TO €eCTb K
onpegeneHHbIM 3Ha4YeHMAM TeMMepaTypbl HAPYXXHOro BO3ayxa U BoAbl, BaXXHOCTU BO3AyXa,
aTMOCEepHOro OaBreHus U CONPOTUBIIEHUS Ha BCacCbiBaHWW W BbIMyCKe, NPUHATBIM MpU
npoekTnposaHum M.

PekomeHayeTcsa NpyHMMaTh 3a pacyeTHbIEe YCNOoBUS cnegytolime 3HadeHnss napaMmeTpos:

Temnepartypa Bo3gyxa Ha Bxoge B 'TL, °C — +15;

OTHOCUTENbHAas BIAXHOCTb Bo3ayxa, % — 60;

OasneHue Bosayxa, klMa — 100.

8.1.3 Ha cygax HeorpaHuW4eHHOro panoHa nnaBaHus HeoBXoANUMO MPUMEHEHNE He
MeHee AByx rmaBHbix [T ¢ obecrneyeHnemMm BO3MOXHOCTM Xo4a cydHa npu paboTe ogHOro
rTa.

Mpn npumeHeHun opgHoro [T HeobxoAMMOCTb WM OTCYTCTBME HEOBX0OMMOCTU
pe3epBHOro ycTponcTtea, obecneumBarollero xod cygHa [oOrmkHa ObiTb cornacoBaHa C
Pernctpom ¢ y4eTom 0COBEHHOCTEN KOHCTPYKLMN U Ha3HAYeHMs CyaHa.

8.1.4 MO ¢ NnpoMeXyTouHbIM OXNaXgeHuemM BO3dyxa Mpu MOSHOM npekpallieHum
nogayn BOAObl B BO34yxooxnaguTenb AOSMKEH pasBuBaTtb MOLWHOCTb He MeHee 20 %
pacyeTHOMN.

8.1.5 MO ¢ peBepcmBHLIM YCTPONCTBOM LOMMKeH obecnevnBaTb peBepcC C MOMHOro
nepegHero xo4a Ha NoOnHbIN 3agHUA xo4 N B obpaTtHoM HanpassieHun (cMm. 2.1.4 vactu VI
«MexaHunyeckne yCcTaHOBKNY).

HonyckaeTtcs yctaHoBka [T[, He nmetowmx peBepca, NpW HanmMynMM Ha CyaHe WHbIX
CpeacTB 1 yCTPONCTB, obecneynBatoLLmx 3agH1M Xo4,.

Mpn npumeHeHun TypbuHbl 3aaHero xoda AOMMKHbI BbINONHATLCA TpeboBaHmsa 3.1.2 u
3.6.2, npu ncnonb3oBaHUN peBepc-peaykTopa — TpeboBaHmnsa 4.1.1 HacTosWwen Yactu, a B
cnyyae ucnonb3oBaHuda BPLU — TpeboBaHua 6.5.5 yactu VIl «MexaHn4eckune ycTtaHOBKN Y.

Mpn wucnonb3oBaHMM CKaTOro BO34yxa [ANs CUCTEM peBepca 3anac ero AOoJSPKeH
obecneynBaTb He MeHee 25 nepeknagok opraHoB peBepca, Npu 3TOM MOMNOSIHEHME 3anacoB
cKaToro BO34yXa [OOMMKHO OCYLLECTBMAATbCS aBTOMATUMYECKM HE MeHee 4eM OT OBYyX
WUCTOYHUKOB CXaTOro BO3Ayxa.

3anpellaetcs MOAKMKOYEHME K CUCTEMAM CXaToro BO34yXa BbICOKOrO AaBlieHus,
obecneynBatoLmm paboTy cuctem pesepca, Apyrux notpebutenen (3awmtsl, JAY).

8.1.6 Pacuetamu n ucnelitaHuamm gomkHa 6biTb AOkasaHa yctondmas pabota '
6e3 cpbiBa M nomMnaxa Ha BCEX BO3MOXHbIX IKCMIyaTaLMOHHbIX pexumax, BKoyas
MaHeBpEeHHbIe, a Takke Npu JONYCTUMbIX 3aHOCax NPOTOYHOM YacTu T 1 B Tponuyeckux
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ycnoBsusax (Npu Temnepartype Bo3gyxa He MeHee 45 °C, OTHOCMTENbHOWN BraXXHOCTU BO3gyxa
95 % npwu 35 °C 1 Temnepatype 3abopTHou Boapbl 35 °C).

Habpochbl n cbpockl Harpy3ku 4OMKHbI NPOM3BOANTLCA CO CKOPOCTLIO, obecneynBatoLlen
ycTonumByto paboTy komnpeccopos T[] BO Bcem guanasoHe ero paboThl.

Mporpamma npoBepkn yctonumBocTu pabotbl [T gomkHa ObiTb B KaXQoM crydae
cornacoaHa ¢ Peructpom; npu STOM npoBepka AOMMKHa MPOM3BOAUTBCH KakK Ha CTeHae
3aB0Oa-n3rotoBuTeENS, Tak U nocne yctaHosku [ T Ha cygHe.

8.1.7 Bo Bcem amanasoHe paboumx MNyCKOBbIX PEXMMOB He AOMKHO ObiTb 30H,
orpaHunymnBarowmnx paboty MO ns-3a Bubpaumm. Hopmbl Bubpaunm He OOMKHbI NpeBbiwaTh
aonyctumblx pasg. 9 yactu VII «kMexaHnyeckue yCTaHOBKNY.

8.1.8 Ona 'TO cypos, nenosbix krnaccoB Arcé — Arc9 u nepokonoB, OOMKHbI
BbINONHATLCA TpeboBaHua 2.1.2 4yactm VIl «MexaHuyeckme YCTaHOBKW»; €criv 3To
HEBLINOSHMMO, Harpy3kn Ha y3nbl, nepegatowme MOLWHOCTb OT T K ABMXUTENO, LOMKHbI
cornacosbiBaTbCcA ¢ Pernctpom.

8.1.9 B kadecTBe nyckoBOro yCTponcTBa OOMMKHbI MPUMEHATBLCS 3neKTpoaBuraTenu
nepemMeHHOro Toka. Wcnonb3oBaHWe anekTpoaBuratenen MNOCTOSHHOMO ToKa, a Takke
MyCKOBbIX YCTPOMCTB APYrMX TUMOB AOMKHO ObITb cornacoBaHo ¢ Pernctpom.

lMyckoBoe ycTponcTBO Kaxgoro [T OOMKHO MMETb BO3MOXHOCTb MPUBOOUTLCA B
OENCTBME HE MEHEE YeM OT ABYX UCTOYHMKOB 3Hepruu. lNepexon ¢ 04HOro MCTOYHUKA SHEpPrnm
Ha gpyron anga 3anycka [T gomkeH npom3BoauTbCst 3a BpeMsi He Gonee 60 c. [Ons
BbICOKOCKOPOCTHbIX cygoB (BCC) u cynooB ¢ AMHAMMYECKUMM NPUHUMNAMU NOAOEpPXKaHUS
(CAOrn) gponyckaetca NMTaHMe OT OAHOro NCTOYHMKA SHEPIUN.

HomkHa ObiTb obecnedeHa BO3MOXHOCTb MPOM3BOACTBA HE MEHee 4eTblpex
nocnegoBartenbHbix 3anyckos I'TH. [JomkHa obecneunBaTbCsa BO3MOXHOCTL 3anycka T oo
MOSIHOM OCTaHOBKM pOTOpa, NPUBOAMMOrO NMYyCKOBbIM YCTPOWCTBOM.

8.1.10 Mpu ucnonb3oBaHum B [T TOMNMB C npucagkamu, OatOWUMKN OTIIOXKEHUSN
NPOAYKTOB CropaHus Ha nonatkax TypOuH, OOMKHbl OblTb NPEAYyCMOTPEHbl CUCTEMbI W
cpeactBa ANd  OYMCTKM  MPOTOYHOM Yactu TypbuH 6e3 octaHoskm [T[. [HormkHa
npeaycMaTpuBaTbCs CUCTEMA NPOMbIBKM OCTAHOBEHHOro 'L ANst OYUCTKN OTIOXEHMI Ha
nonaTkax TypbuH 1 ConeBbIX OTNIOXKEHMI Ha NnonaTkax KOMMNPeCcCOpOoB.

Ouunctky n npombiery T BCC n CANNI gonyckaeTcst npon3BoaMTb B MOPTY C MOMOLLbIO
GeperoBbIX YCTPONCTB.

Ounctka mnmM npombiBKa MPOTOYHOM YacTU OOMMKHbI obecnednBaTb BOCCTaHOBEHME
xapaktepuctuk 'T. Cpeacrsa o4MCTKM (MPOMbIBKM) HE AOMKHbI OKa3biBaTb KOPPO3NOHHOIO
BO3JEeNCTBMA Ha nNpoTouHyto YacTtb [T u noBEepxXHOCTM YTUNU3ALMOHHOIO KOTNa,
pacnonoxeHHoro 3a 'MA. OTxoabl NPOMbIBKM AOMKHbI CNMBATLCS B crieunanbHble LMCTEPHDI.

Motowee cpenctso gnsg npombiBkn [T OOMKHO MMETb CaHUTapHoe oJobpeHue K
NPUMEHEHMNIO HA MOPCKUX Cyaax.

8.1.11 BosgyxosabopHble ycTtponctBa [T  gomkHbl  ObiTb  0BOpygoBaHbI
QUNbTPYOLWMMN  YCTPOWCTBaMK, MNpesoTBpallaloWMMK  onacHble  Afsi  HOpMarnbHOW
akcnnyataumm [T ckopocTuM 3aHOCa MPOTOYHLIX YacTen Komrpeccopos. [lpoBepka
3APPEKTUBHOCTN DUIMBTPYIOLLMX YCTPONCTB [OIDKHA COBMELLATbCH C nNpuemMocaaTouHbIMK
UCNbITaHUAMW CyaHa.

PasmelleHmne npuvemHon 4Yactu BO34yx03abopHOro YCTPOMCTBA AOSMKHO WCKMoYaTb
nonagaHue B KOMMPEeCCcop BOAbl, NAPOB BbIMYCKHbIX ra30B M BbIOPOCOB M3 BEHTUNATOPOB.
Heobxogmmo npegycMoTpeTb Mepbl, He gonyckarLlmne obnegeHeHns BCacbiBaOLEro TpakTa,
€CNnKn No YCNOoBUAM SKCMlyaTauumn cygHa CyLecTByeT OnacHOCTb 0bnegeHeHus.

HorxkeH ObITb NpeaycMoTpeH pesepsHbin NpueM 60 % Bo3agyxa Ha cny4van obnegeHeHus
BO34yx03abopHOro TpakTa.

Mepbl npoTnB obnegeHeHus u pesepBHbIN nNpuem Bosgyxa ana BCC w CAOMM no
cornacoBaHuio ¢ Pernctpom gonyckaeTcs He npegycMaTtpuBaTh.
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Bosgyxo3abopHoe yCTPOMCTBO He [AO/MKHO Bbi3blBaTb 3aBUXPEHWE Ha BXode B
KOMNpeccop, NPMBOASILLEE K CHUKEHWIO €r0 YCTOMYMBON paboTbl Ha BCEX AKCMyaTaLMOHHbIX
pexumax.

Cuctembl gpeHaxen n3 BO3Qyx03abOpPHbLIX YCTPOWCTB OOIMKHbI OblTb 000pYyOOBaHbI
rmgposaTBopamu.

HormkHbl 6bITb NpeaycMoTpeHbl BbICTPOAENCTBYOLWME NPUCNOCOONEeHMa ANs 3aKpbITUA
Bo3ayxo3abopa.

8.1.12 Cucrtembl BblNycka rasoB [AODKHbl WMMETb YCTPOWCTBA 3aKpblTMs C
ANCTaHUMOHHBbIM MPUMBOAOM ANSA UCKITHOYEHMSA LMPKYNAULMKY ra3a n Bosayxa vyepes [T kak npu
noxape, Tak 1 BO BPEMsI CTOSIHKM.

Ecnu oamH BO3gyxoBoA vnuv BbIXIIONHOWM TpybonpoBoa ycTaHoBNEH Ha ABa n Bonee
Auratens, HeobxoOUMO WUCKMYUTL LMPKYNAUMIO BO3adyxa WM rasa vepe3 HepaboTawoLimn
aBuraTens.

8.1.13 LWaxTel 3a6opa Bo3ayxa u Bbinycka rasa, TONJIMBHbIE, OXJTaXdaroLwwme 1 apyrue
TpybonpoBOAbl OOMKHbI NPUCOEONHATLCA K ABUraTtento Tak, 4Tobbl He nepefaBaTb K MeCTy
NPUCOEANHEHMNS YCUIUIA NPU PaCLUNPEHWNMN.

TpybonpoBoabl OOMKHbI BblAepXnBaTb YPOBHU BUBpaUMK, BbidblBaeMble paboTarowmm
rTa.

8.1.14 B BosgyxoBogjax v waxrtax And nogBoda Bo3dyxa K KOMMpeccopy Bce
BHYTPEHHWE AeTanu A0MKHbI N3roTOBASITLCA U3 KOPPO3MOHHOCTOMKMX MaTepuanoB. Pasmepbl
aetanen n Kkpenexa AOMKHbl UCKMoYaTb BO3MOXHOCTb MX MPOXOAa Yepe3 3alUTHbIE CEeTKU
nepea komnpeccopoMm. Becb kpenex BHYTpM JOSMKeH cTtonoputbes. LWaxTsl n Bo3gyxoBoabl
OOJMKHbI obecneyvmBaTb BO3MOXHOCTb MEPUOONYECKOTNO KOHTPOSS COCTOSIHUSA BHYTPEHHMX
NOBEPXHOCTEN.

8.1.15 Bce Typ6okomnpeccopbl U cunoBble TypObuHbl AOMKHbI UMETb YCTPOWCTBA ANd
npoBopaymBaHusa. [lormkHa 6bITb NpegycMoTpeHa 61okMpoBKa BanonoBOpOTHOrO yCTPOMUCTBA
C NyckoBbIM yCcTponcTBoM [T unm aBToMatmyeckoe OTKNIYEHNE.

Ha O6bicTpo oOTKNo4aeMbix MydTax [ormkHa ObiTb npegycmoTpeHa 6roKMpoBKa,
ncknoyatowasn nyck 'O npu oTKNOYEHHOM peayKkTope.

8.1.16 M ona npuvBoga aBapuUMHOrO reHepaTtopa WU MOXapHOro Hacoca AOSIKeH
UMeTb aBTOHOMHbIE LUCTEPHbI TONMNMBA, CMAa3KM U OXNaAeHUs. ABTOMaTU4eCKMIn 3amnyck
AoIKeH 6bITb NpoaybnnpoBaH pyYHbIM C MECTHOMO NOCTa ynpaBneHus.

8.1.17 [HomkHa ObITb NpeaycMOTpeHa BO3MOXHOCTb BbINOSIHEHWS Nepen KaxabiM
nyckom 'TL «xonogHoro 3anycka» (JIOXKHOro nycka 6e3 nogayv Tonnuea) And yganeHus
octasLerocs B ['T[ xuakoro Tonnuea (Mnv rasa npy paboTe Ha rase) OT Heyaa4yHoro 3anycka
UNKn n3-3a NpoTeYeK ToNMBa B KAMepPY CropaHusl Npu CTOSIHKE B FOTOBHOCTMW.

MpoaomMKNTENBHOCTL N KONTMYECTBO «XOSOAHbIX 3anyCKOB» AOSMKHO 06ecneymTb NoHYy
BeHTUNsuuio M oT HecropesLuero Tonnuea (rasa).

8.1.18 [ns npepynpexaeHus nonagaHuss NapoB Macria B OKpyXXawoLyk cpeny
MacrnsiHble CUCTeMbl OOMMKHbI ObITb 000PYAOBaHbI cneunanbHbIMM MacnooTaenuTensaMm co
cbpocom BO3ayxa B LUAXTY BbIMyCka OTXOAALLMX ra3oB (Ha cpes razooTsoaa).

8.1.19  Kaxabim 'M[ gomxeH 6bITb 3aKPbIT LWYMO- U TENNOU3ONUPYIOLLUM KOXYXOM.
MpoCTpaHCTBO BHYTPU KOXyXa AOMMKHO NPOAyBaTbCs cneumanbHbIM BEHTUNSTOPOM MM 3a
CYEeT IKEKLUWN BbINMYCKHbIX ra3oB. TemnepaTypa Ha BHELUHEN MOBEPXHOCTU KOXyXa OO0JHKHA
oTBeYaTb CaHUTapHbIM HopMam. Mpu 3ToOM JOMKHbI ObITb 06ecnevyeHbl AOCTYN K OCHOBHbIM
cOOpHbIM eauHMLamM u getansam ansg obcnyxuBaHus B 3KCnnyatauuu, a Takke OCMOTP
NPOTOYHOWM YacTh TypbmH, KOMNPECCOPOB U KAaMep CropaHMs IHAOCKONaMM.

[na obecnevyeHnsa caHuTapHbIX TpeboBaHMI MO YPOBHIO LWyMa B MaLLUMHHOM OTAENEeHUN
AOJIMKHO BbITb MPegyCMOTPEHO IMyLLEeHNe WyMa Ha Bxoae Bo3gyxa v Bbixoge rasa us 'L,

8.1.20 Kaxgbim [T [omKeH WMETb CUCTEMY MNOXAPOTYLUEHUS, aBTOHOMHYHO
OT CUCTEMbI NOXAPOTYLIEHNA MALUMHHOIO oTaenenus. Npu HanMuum Ha CyaHe HECKOMbKUX
MO pgomkHa ObITb nNpegycMoOTpeHa BO3MOXHOCTb MOA4aYM OrHeTyluallero BellecTsa
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OT NpoTUBONoOXapHon cuctembl oaHoro [T k apyromy. Konu4yecTBo oOrHeTtyllallero
BELeCTBa B CUCTEME MNOXAPOTYLIEHNSI AOMKHO ObiTb paccyYnTaHO U3 YCroBUS 3anofHEeHUs
BHYTpeHHero obbema kaxgoro ' n Haxoasiweroca 3a HUM YTUIM3aUNOHHOIo Kotna (npwm
ero Hanwuumn). [TL pomkeH ObiTb ob6OpydoBaH ABYMSI W3BELLATENSAMU MOXapPHOW
cuUrHanu3aumm — TemnepaTtypbl cpedbl MOA4 LWYMO- W TEMroM30SNUPYIOLLMM  KOXYXOM W
BbINYCKHbIX rasos 3a [ T[.

8.1.21  TpybonpoBoabl TOMMMBA W Macna OOMMKHblI OblTb PaACNONOXEHbl UK
obopynoBaHbl Tak, 4TOObI Mpu paspbiBe TpybonpoBogoB 6Gbina MCKNOYEHa BO3MOXHOCTb
nonagaHusa npoTteyek Ha ropayme vyactu ['T[.

8.1.22  [lepe4veHb 3anacHbIX YacTemn AOMMKEH ObITb COCTaBNEH N3rOTOBUTENEM UCXOAS
13 onblTa aKcnnyaTaunm AaHHOro Tuna arperarta.

8.1.23  [lpu KOHBEPTUPOBaHWUM ABUraTenemn ons paboTbl B MOPCKUX YCNOBUAX OOSDKHbI
ObITb NPOBEAEHbI CornacoBaHHble ¢ Pernctpom npoBepkun Ha obecneyeHne pecypca.
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8.2 POTOPbLI I'TA

8.2.1 PacyeT Ha npo4HocTb poTopoB [T OOMmMKeH MpoM3BOAMTLCA OMS pexuma
MakcMMasibHON MOLLHOCTM W Of1S PEXUMOB, NMPW KOTOPbLIX HanpshKeHus MOoryT gocTturaTb
MakcMmarnbHOro 3HaveHusi. [lpoBepouHbii pacyeT TypOuHbI, Jalowen M30bITOYHYH
MOLLHOCTb, NMPOU3BOAUTCA ANsl YacToTbl BpaweHus, Ha 20 % Bbille HOMWHANbHOW, AONiS
OCTanbHbIX POTOPOB NPOBEPOYHbLIN pacyeT NPoM3BOAMTCH OS5 YacToThbl BpaweHus, Ha 10 %
BblLLIE HOMWHASTLHOM.

8.2.2 Ona Bpawatowmxca getanen [T gomkeH ObiTb NpPou3BedeH pacyeT Ha
YBEITMYEHHbIN KPYTALWMA MOMEHT, cooTBeTCcTByloWwMn pabote [TL npu Temnepatype
Hapy>XHoro Bosayxa, Ha 20 °C HmKe pacyeTHOMW.

8.2.3 PacueT Ha npoYHOCTb BpallaloLWMXCsa AeTanemn ra3oBbix TYpOuH 3agHero xoga
OOIDKEH MpPOM3BOOAMTLCA Ha MaKCUMarnbHbIA - KPYTALWMA  MOMEHT, COOTBETCTBYIOLLNN
3KCTPEHHOMY TOPMOXEHMIO CyAHA C NMPUMEHEHUEM «KOHTprasa.

8.2.4 Pac4yeT Ha Npo4yHOCTL Yy3noB, nepejawowmx mowHocte [T ans npuBoga
CyAOBbIX reHepaTopoB TOKa, AOIHKEH NPOU3BOAUTBLCH MO KPYTALWEMY MOMEHTY ANS pexuma
KOPOTKOro 3aMblkaHWd, ecrnn B CUCTEME «ABUratenb — reHepatop» He NPUMEHSIOTCS
crneumnanbHble MydTbl MPOCKanb3blBaHWS.

8.2.5 Kputnyeckas 4yactoTa BpalleHUsi poTopa LOSMKHA OnpeaensTbCsa C y4eToM
KoHconen n orBevatb TpeboBaHuam 3.2.2. [1ns KOHCOSbHbIX POTOPOB HEOOXOAMM pacyeT
npeueccun n ONOSTHUTENbHbIX Harpy3oK OT MTMPOCKONUYECKOro MOMEHTA.

8.2.6 [ormkHbI BbINONHATLCSA Takke TpebosaHusa 3.2.3 — 3.2.5.

8.2.7 OnHammyeckne HanpskeHWsa B IionaTkax KoOMMpeccopoB, paboTawwmx B
KOPPO3MOHHOW cpefe, OOMKHbl OblTb onpefeneHbl dKCNepuMeHTanbHO npeanpusTuem-
N3roToBUTENEM Ha BCEX paboumx pexmmax, BKoYas pexumbl 3anycka, u obnonaTtbiBaHue
AOJIMKHO ObITb OTCTPOEHO OT onacHbIX hopm KonebaHui. 3anac NoO yCTanoCTHON NPOYHOCTU
pabounx nonaTok AofmKkeH BbiTb HE MeHee 3 A1151 OCHOBHbIX PEXUMOB U 2,5 — Ans NpOXogHbIX.
OtcTynneHue ot aToro TpeboBaHMs BO3MOXHO, ecnn nsrotosutenes [T npuBeaeT AaHHbIE O
HaJEeXHOCTN NOMaToOK KOMMPECCOPOB B KOPPO3MOHHOW cpefe Mpyv MeHbLUMX 3anacax no
YCTanoCTHOW NPOYHOCTW.
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8.3 KOPMYCbI I'TO
8.3.1 B kopnycax raszoBbix TypOyH 1 KOMNPECCOPOB AOMKHbI OblTb NPeayCcMOTPEHbI

crneumnanbHble MYKM UM OTBEPCTUSA AN OCMOTpa flonaTovyHOro annapata, a camu [T[
OOJDKHbI CHabXaTbCs cneuunanbHbIMK NpubopamMmm A4ns ocmoTpa (3HgoCcKonamm).

8.3.2 Ecnu B I'T[ ncnonb3ytoTcs NOAWMNHUKN CKOMbXeHust, kopnyc [T gormkeH
oTBe4aTtb TpeboBaHusam 3.3.7.
8.3.3 Mpy NpMeHeHuUn BHYTPEHHEN N30NALUUKN KOpryca ra3oBon TypOUHbI SOMMKHO

ObITb 06ecnevYeHo HagexXHoe ee KpenneHne 1 NoKpbITUE KOXyXamu, UCKNYaoLwee MecTHoe
ororieHve nNoBepXHOCTU Kopryca U nonagaHue n3onsaumm B NPOTOYHYHO YacTb.

8.3.4 KoHCTpyKUMst MacnsHbIX YNNOTHEHUA OOMMKHA UCKoYaTh NnonagaHue macna u
MacnsiHbIX NapoB B MPOTOYHYI 4acTb TypOMH M KOMMPEeccopoB, a Takke BbIOpOC Macna u
napoB Hapyxy.

8.3.5 Kaxabii ' 0ormkeH nMeTb ApeHaXKHble OTBEPCTUS B HUDKHEN TOYKE Kopnyca.
[peHaxHble 0TBEPCTUS AOMKHbI MMETb CINUBbI Yepe3 OTKPbITble BOPOHKN, COEANHEHHbIE C
uucTepHammn npoTeyek, Ana um3bexaHws 3atonneHus [T npu nepenosiHeHWWM LMCTEpH
npoTeyek.

8.3.6 Kopnycbl 1 KoXyxm OOMmKHbI obecrneunBatb HernpobruBaeMocTb Npu obpbiBe
pabouyen nonaTku.
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8.4 NOAWNMNMHUKN TTA

84.1 MoawmnHukmn ckonbxenus 'L gomkHbl oTBeYaTb TpeboBaHuam 3.4.

8.4.2 Ona cyposbix [T Bcex TUNOB paspellaeTcs nNpuUMeHeHue NOALUUMHUKOB
KayeHus.

8.4.3 Ha kaxgom cnueBe cmasodHoro Macrna u3 onop [T [omkHbl ObiTb
YCTaHOBIEHbI CUrHaNM3aTopPbl HANMYUA CTPYXXKU U AaTuMKu TemnepaTypbl Macna.

8.4.4 MpMmeHeHne BHYTPEHHMX MNOALLUMMNHUKOB Ha TPEXOMOPHbIX Banax gOSMKHO OblTb
TeXHN4eckn 060CHOBaHO M corflacoBaHo ¢ Permctpom.

8.4.5 JTiobas octaHoeka (T[] He AomKHA NPUBOAUTL K NOBPEXAEHMIO NOALLWMHUKOB,

Ans 4Yero HeobxoguMmo npegycMoTpeTb Modady cmasku npu octaHoBke [T wu
aBTOMaTU4YeCKoe BKITHOYEHME CUCTEMbI MPOKPYTKN POTOPOB.
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8.5 KAMEPbI CTOPAHUA

85.1 Yctponctso kamep cropaHua [T pomkHo obecneuynBatb yaobHoe wmx
o6cnyxuBaHme M BO3MOXHOCTb 3aMeHbl (DOPCYHOK M XXapoBbiX TPyO B CyAOBbIX YCIOBUSIX.
DopcyHKN O0MKHbI ObiTb B3anMmMo3aMeHsiEMbl ©€3 3HaYMTENbHOW PEryrMpoBKM CUCTEMBbI
nogauyv Tonnmea.

8.5.2 [ormkHa OblTb obecnevyeHa BO3MOXHOCTb OCMOTPa 3HAOCKONAMMU KapOBbIX
Tpyb Kamep cropaHusi 6e3 nx pasbopku.

8.5.3 [omkHO ObITb MCKNIOYEHO NonagaHue Tonnmea B Kamepbl cropanua T npu
HepaboTatolem aBurarerne.

8.5.4 TonnmeHble Tpy6oNpoBOAbI BLICOKOrO AaBMEHUS U rMaBHble OPCYHKN LOIMKHbI
ocBoboxgaTbCsl OT TONNMBa MOCHEe OCTaHOBKM ABUratens wnvM npekpaweHna paboThbl
GPOPCYHKMN.

[MyckoBble TOMMMBHbIE TPYOONPOBOALI M NMYCKOBbIE (POPCYHKN OOSMKHbI OCBOOOXAATLCA
OT TONSIMBA NOCIE NpeKpaLleHns pexmuma nycka.

OcBoboxageHne OT TOMNMBA [OOJMKHO  OCYLUECTBMATLCA MNyTeM aBTOMAaTUYECKOro
OTKPbITUS KNnanaHoB CrMBa Ha COOTBETCTBYoLLEM TpybonpoBoae.

8.5.5 MO pomkeH ObITb 060pYyAOBaH HE MEHee, YeM OBYMSI BOCMIIAMEHUTENSIMM.
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8.6 TEMJIOOBMEHHbIE AMMAPATbI

8.6.1 B TennoobmeHHbIx annapatax 'L (pereHepaTopax U BO34yX00XNaauTensx)
AomkHa OblTb NpedycMOTpeHa BO3MOXHOCTb OOHapyXeHus npotedek W MecTa
NOBPEXAEHHOro 3B€Ha C NOMOLLbIO ONPECCOBKM.

IMNoTHOCTL pereHepaTopa AOoSMKHA MPOBEPATHCA Kak Mo rasoBOW, Tak M No BO3A4YLUHOM
cTtopoHe. Cnocob 1 nopsagok obHapyXeHUsi NpoTeyYek N MeCT NOBPEXAEHHbIX 3NIEMEHTOB, a
Takxke BbIKMOYeHMe NocrnefHNX AOMKHbI BblTb N3NOXEHbI B CrieuuanbHOM MHCTPYKLUA.

8.6.2 JomkHbl  OblTb  WCKIKOYEHbl OMAaCHble  PEe30HaHCHble  KonebaHus U
aBToKonebaHnsa anemMeHToB TennoobMeHHbIX annapaTos.
8.6.3 PereHepatop pomkeH ObiTb o6opydoBaH CUCTEMOM MOXAPOTYLIEHUA B

COOTBETCTBMM C TpeboBaHmammn nyHkta 11 tadbn. 3.1.2.1 yactn VI «[lpoTuBonoxapHas
3awmTar.

8.6.4 Bosayxooxnagutenu ' aomkHbl otBeyaTb TpeboBaHuam 1.5.6.

8.6.5 Bosgyxooxnagutenu LOMMKHbI OonyckaTb BO3MOXHOCTb OCMOTPA M YUCTKU
TPYOHbIX JOCOK, a Takke rnylweHns nobbix TPyOOK 6e3 CHATUS KPbILLIEK.

8.6.6 Boagyxooxnagutenu [OOMKHblI MMeTb YCTPOWCTBA AN HEMNpPepbIBHOMO
yOarneHus Braru, Bbinagarollen n3 sosagyxa npu padorte N'T.

8.6.7 TennoobmeHHbIe annapaTtbl AOIMKHbI TAKKe OTBeYaTb TpeboBaHuAM pa3sg. 1, 2

n 6 4vactm X «Kotnbl, TennoobmeHHble annapaTtbl W cocydbl Mo AaBreHUem», 3a
ucknoyeHmem 6.3.1 — 6.3.4, 6.3.6.
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8.7 YNPABJIEHUE, 3ALLUTA U PEYNIMPOBAHUE

8.7.1 MaeHbn T porkeH 6biTb 0GOpyooOBaH CUCTEMOW aBTOMATUYECKOrO
perynupoBaHus n ANCTaHUMOHHOTO ynpaBneHuns, obecnevmBaioLLen:

.1 3apgaHue Tpebyemoro pexviMa n ycTtonunmBoe nogaepxaHue ero BO BCEM AmanasoHe
paboymx 060POTOB C UCKTHOYEHNEM BO3HUKHOBEHMWS TEMMOBLIX Y4APOB;

.2 3arnyck 1 OCTaHOBKY B JHOObIX 9KCMyaTaLMOHHbIX YCITOBUSIX;

.3 noggepxaHue yCTom4MBoW paboTbl KOMMPECCOPOB U KamMep CropaHusi Ha BCeX
nepeMeHHbIX peXxnumMax n nog HarpysKkomn;

.4 npepotBpalleHne 3abpoca TemnepaTyp rasa;

.5  epuHoe ynpasnenve MO n ABWKUTENEM OT OOHOrO pblyara UM MaxoBuKa Mpu
COXpaHeHUn BO3MOXXHOCTU pasaenbHOro ynpaBrieHus;

.6 orpaHuMyeHve KpyTdAWwero MOMeHTa Ha Bany otbopa MoWHOCTK (npu
Heob6xoanuMocCTK);

.7 NpoAyBKYy Kamep cropaHusi TypOuH M ra3ooTBoda OT CKOMMBLLErOCS XMUAKOTO UNn
razoobpasHoro Tonnuea nepen 3axuraHmem npu nycke Unv nocre HeygasLierocs nycka (Cwm.
8.1.17).

[MyckoBble YCTpPOWMCTBA AOIMKHbI ObITb YCTPOEHbI TakMM 00pa3om, 4Tobbl npouecc
BOCMMaMEHeHMs Mpekpawancsd W rNaBHbIl  TOMMMBHBIA  KNanaH 3akpbiBancsa npwu
HENCNpPaBHOCTU 3aXuraHus, cpabaTbiBaHMM 3almT U ocTaHoBkax [T,

8.7.2 Kaxxgas cunosas TypbuHa M gormkHa MMeTb npeaernbHbIn BoikntovaTtens (no
4YacToTe BpaLlEHMs), HEMOCPEeaCTBEHHO COEAMHEHHLIN C BanomM TypOuHbl. [MpegenbHbii
BbIKNOYaTENlb U WUCMNOMHUTENbHbIE OpraHbl CUCTEMbl 3awWuTbl AOMKHbI MMETb BbICOKOE
ObiCTpOOENCTBME W HEe [AOMKHbI  JonyckaTb BO3MOXHOCTW pas3roHa TypOWHbI CBepx
YyCTaHOBMNEHHOW NpefenbHON YacToThl BpaLLeHu s .

MpenenbHas YacToTa BpaleHNa He OOSPKHA NpeBbiwaTb HOMUHarbHYO 6onee 4yemM Ha
15 %.

8.7.3 MasHble [T, paboTatowme Ha rpebHOM BUHT, KPOME MpeaesibHOro
BbIKNIOYATENA AOMKHBbI UMETb PErynsaTop CKOPOCTWU, OrpaHU4YMBaloLLMiA 4YacTOTy BpaLleHus
CUNOBON TYpOMHbI NPU WU3MEHEHWM Harpyskum [O BBoAAa B [LEWCTBME NPeAENnbHOro
BbIKNOYaTenNs.

HacTtponka perynatopa CKOpOCTW AOMKHa ObiTb BbIMNOMHEHa Takmm ob6pa3om, 4TOObI
YyacToTa BpalleHus CUMOBOW TypOWHbI He MpeBbiwana HOMUHANbHYK 4YacToTy BpalleHus
6onee yem Ha 8 %.

Mpw CHWXXEHMM NogaYun TONMMBa PErynsaTopom He gonyckaeTcst octaHoska T/,

MO, npuBoAdWMe reHepaTopbl, AOMKHbI WMETb pPerynsatopbl 4acToTbl BpalleHus,
oTBevatLme TpedosaHnam 2.11.3 — 2.11.7.

8.7.4 MasHbii 'O gormkeH obecnevnBaTth CTOSAHKY B TedeHne He meHee 60 MVH B
pexXunme «CTOM — BUHT» C BO3MOXXHOCTbIO AaTb X04 HEMEANEHHO NOCre Nony4YeHNs KOMaHgbl.
Mpn ocyLlecTBNEHUM pexmnma «CTOM — BUHTY» AOMycKaeTcs BpalleHue rpebHoro Bana ¢
yacTtoTomn He bonee 3 06/MUH.

HeorpaHnyeHHas BO BpeMeHW [ABaguaTUMUHYTHas roToBHocTb [ T[  [OomkHa
npegycmatpueaTh B TedeHne 20 M1H BO3MOXHOCTb 3anycka [ T[, ero nporpea, a Takke gayu
xoga.

8.7.5 [ormkHbl BbINONHATBECS TpeboBaHma 2.4 yactu XV «ABTOMaTusaumns».

8.7.6 "naBHble n BcnomoratenbHble T AormkHbl 6biTb CHAabXeHbI YCTPONCTBOM ANS
3KCTpeHHon octaHoBku [T/ ¢ noboro pexunma paboTbl He MeHee YeM OBYMS HE3aBUCUMbIMU
cpeacTeamum.

Mpn ynpaBneHun n3 pyneBon pyoKM [oOrmkHa ObiTb NpeaycMoTpeHa BO3MOXHOCTb
9KCTpeHHon ocTaHoBku T[] ¢ nocTa ynpasneHnsa B MawMHHOM oTaeneHun sénusm M.

8.7.7 MaHeBpoBoe yctponcteo T ¢ TypbuHoOM 3agHero xoga AOIMKHO OTBeYaTb
TpeboBaHuam 3.6.1 n 3.6.2. MaHeBpOBbI€ KnanaHbl NepeaHero 1 3agHero Xxoga AOSMKHbI ObITb
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cbnokmpoBaHbl. Mpy ntobom NONOXeHNN MaHEBPOBbIX KNanaHoB OOSMKHbI obecneynBaTbCcs
A0CTaTOYHbIEe 3anachkl yCTONYMBOCTU paboTbl komnpeccopos MTL.

Ha I'M[ gormkeH 6biTb MECTHBIN NOCT ynpaBneHnsa TypObuHom 3agHero xoaa.

8.7.8 Cuctema 3awmtbl [T, nomMMmo npedenbHOro BblKMOYaTend, OOSMKHA
obecne4yrBaTb NOMHOE NpeKpaLleHne Nogayn Tonnmea no crneayrwmm napaMmeTpam:

.1 nageHuo JaBneHus CMasoyHOro Macria B CUCTEME HUXKE A0MYCTUMOTrO;

.2 NOBbILLEHUIO TEMNepaTypbl rasa nepeq unu 3a TypbuHon ceepx 4onycTMMOn;

.3 npeaenbHOMYy 3Ha4YeHuo ypoBHeN BUbpauuu;

.4 cpbIBY (hakena;

.5 MpeBbllWEHNI0 YacTOTbl BpalleHWUs KoMnpeccopa HU3KOro [aBreHusl Bbllle
npegenbHom (ana TpexeanbHbix [T co cBo6oaHOM TypOMHOM BUHTA U ra30BbIM PEBEPCOM);

.6 npeaenbHOMy OCEBOMY CABUIY Kakoro-nmbo potopa;

.7 aBapwuiiHon 3araszoBaHHocT MKO npu paboTe Ha rase.

B aBapuiHbix cnydasx [[OmkHa ObITb NpedycMOTpeHa BO3MOXHOCTb — PYYHOro
npekpaLleH1sa nogayun Tonnmea ¢ MeCTHOro nocta ynpasnenuns sonuaun M'.

MsrotoButenb MOXeT BBOAUTb  AOMOMHUTENbHbIE  3aWMTbl B 3aBUCMMOCTU
OT KOHCTpyKuun ',

8.7.9 ABTOMaTU3NpOBaHHbIE rMaBHble [T OormkHbI oTBeYaTb TpeboBaHNAM YacTu
XV «ABTOMaTUIALNNAY.

8.7.10 Cuctema ynpaenenunsa 'T[ gormkHa otBevaTb Takke TpeboBaHuam 2.5, 3.1 —
3.3 yactu VII «MexaHn4eckune yCcTaHOBKMY.

8.7.11 Pabouas cpega cuctembl ynpaBreHnst He AOMMKHA NPU HU3KNX TemnepaTypax
crywaTtbes 1 OblTb NErko BocnnaMmeHseMon.

Cuctema bunbTpoB 1 TEN00OMEHHLIX annapaToB OoMkHa obecrneunBatb Tpebyemyto
Temnepartypy 1 YuctoTy paboyen cpeabl.

8.7.12  [Onsa rnaeHoro T[ gomkHa 6bITb NpefycMOTpeHa BO3MOXHOCTb KOHTPOMS
nokasaHui LUTaTHbIX TAXOMETPOB.

8.7.13  Cuctembl ynpaenerus 'L, npeagHa3Ha4YeHHbIX ANsS NPUBOOOB reHepaTopoB.,
OOMMKHbI OTBeYaTb TpebosaHnam 2.11.3 —2.11.7.
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8.8 KOHTPOJIbHO-U3MEPUTEJIbHbIE NMPUBOPbI

8.8.1 Moct ynpasneHus rmasHoro ' gomkeH 6biTb 06opyaoBaH npubopamn ans
n3aMepeHns napaMmeTpoB B COOTBETCTBUM C 8.7.9 1 yCTponcTBamu, ykasaHHbiMn B 3.7.2.2 —
3.7.2.4, a Takke npubopamm, He06XOANMbIMMK OJ151 TPOBEAEHNS TEMNOTEXHNYECKOrO KOHTPONS
pa6oTbl 'TL.

8.8.2 Ona BcnomoraTtenbHbix [T nocTt ynpaBneHna gomkeH 6biTb o6opyaoBaH
npubopamu ans N3MepeHns criegyoLwmx napameTpoB:

A1 YacTOTbl BpaLLleHUsa poTopa;

.2  paBneHusi macna nepea T4,

3 hasneHunsa Tonnuea nepeq N'TL;

.4 TemnepaTtypbl Mmacna nepeg 'TL,;

.5 Temnepartypbl raza nepen TypouHOM Unu 3a Hew.

8.8.3 Ecnn rnaeBubin T o6opyooBaH CUCTEMOM KOHTPONSt W ANArHOCTUKM
TEXHMYECKOrO COCTOSIHMA AN onpeneneHns BO3MOXHbIX HEUCNPABHOCTEN B dKCMyaTauum,
00bEeM NapamMeTpoOB TaKOW CUCTEMbI OOSMKEH ObITb cornacoBaH ¢ Pernctpom.
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8.9 TENNOYTUNN3ALIMOHHbLIW KOHTYP I'TQ,

8.9.1 Mpn Hanuumm y ra3oTypObUHHBIX arperaTtoB TEMMOYTUIM3AaLUNOHHOIO KOHTYpa
naposas TypbOuMHa p[orkHa oTBeyaTb TpeboBaHMsiM pas3g. 3 HacTosAwen Yactv, a
YTUNU3aLMOHHbBIA KoTen — TpebosaHusaMm 4dactn X «KoTnbl, TennoobmeHHble annapatbl U
cocyabl Nof AaBrieHNnem».

8.9.2 TennoyTnnmnsaumMoHHble KOHTYpbl AOMKHbl OblTb 060pyaoOBaHbl cUCTEMaMm
co3faHnga Bakyyma B KoHgeHcaTope o nycka ['T[ vnu Bo Bpema nycka 'T.

KoHgeHcaTop AomKeH MMeTb 3aluTy No NOBbIWEHWIO AaBIEHNS BbIle JONYCTUMOrO.

8.9.3 HormkHo ObITb npegycMoTpeHo aBTOMaTM4eckoe OTKIIIOYEHNE
BasrionoBOPOTHOrO YCTPONCTBA NapoBOKr TypOUHbI NPU HaYane BpaleHnsa poTopa.
8.9.4 MNpn  wucnonb3oBaHMM Ha  OByxBanbHOM cyaHe aByx [TO ¢

TENNOoYTUNN3aLUMOHHLIMU KOHTYpaMKn AONycKaeTCsl UCMONb30BaHNE NEPEKPECTHOMO PEXMMA,
korga Ha rpebHon Ban ogHoro 6opta pabotaet [T, a Ha rpebHon Ban gpyroro 6opta —
naposas TypbuHa.

B aTom cnyyae OomkHbl NPUMEHATLCSA ObICTPOOTKIOYaeEMble pa3obLmMTENbHbIE MYThI,
paboToCNOCOBHOCTL KOTOPbIX MPOBEPSIETCS MO CchneuuanbHoW nporpaMMe, Of4oGpeHHoW
Pernuctpom.

8.9.5 Cuctembl ytunmnsaumnoHHblx MNTY gomkHbl oTBeYaTb TpeboBaHuam pasg. 17 —
19 yactn VIII «Cuctembl n TpybonpoBoabI».
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8.10 I'TA, PABOTAIOLLUE HA TA30OBOM TOIJIMBE

8.10.1 TpeboBaHuA HacTosLLEN rMaBbl pacnpocTpaHstoTca Ha [T, ycTaHOBNEHHbIe
Ha rasoBo3ax W MWCMOMNb3ylLlMe B KayecTBe TOMMMBa WCNapsoWUACA MNepeBO3UMbIn
nNpUpogHbLIN ras (meTaH). [a30BO3 B 3TOM crnyyae OOSKeH ObiTb 060pyaoBaH YCTaHOBKOM
NOAroTOBKM McnapsitoLLerocs rasa gns ncnonossosaHna B [ TL.

8.10.2 Ha T, paboTtatoline Ha ra3oBOM TOMNMMBE, pacnpoCcTpaHsaTcs TpeboBaHns
8.1 -8.9.

', npegHasHayeHHble K yCTaHOBKE Ha cygax co 3HakoM GFS B cumBone knacca,
OOJDKHbI AOMOMHUTENBHO OTBeYaTb TpeboBaHuam 9.6.6 yactn XVII «JononHUTenbHbIE 3HaKK
CUMBOSIA Kracca M CINOBECHblE XapakTepuUCTUKKW, onpefensiolime KOHCTPYKTUBHbIE UMK
3KCnIiyaTaunoHHble 0COBEHHOCTM CyaHay.

8.10.3 Myck 'TO n paboTa Ha Bcex aKcnnyaTaLMOHHbIX peXnmax NpouM3BoaAUTCS Ha
rasoBoM TOMNJIMBE.

8.10.4 B razoBom Tonnuee, noctynatowiem B [T, He AOMKHO ObITb XNOKNX pakUmMA.

8.10.5 TpybonpoBoabl NogayM rasoBoro TOMMMBA OOJMKHbI OTBeYaTb TpebOoBaHUAM
13.12 yactn VIII «Cuctembl 1 TpybonpoBOabI».

8.10.6 [lpn paboTte Ha razoBoM TOMMMBE AOSMKHbI BbINOJHATLCA TpeboBaHua 2.4
yactn XV «ABTOoMaTU3aUmSA».

8.10.7  Tlpu npekpaweHun noga4ym rasosoro tonnmea [T AomkeH aBTOMaTUYECKU
OCTaHaBMNMBAaTLCS MNPV MOMOLLUX ObICTPO3anoOpPHOro KnamaHa, pacronoXeHHOro Kak MOXXHO
onwxe k ['TA.

8.10.8  [JomkHO ObITb NPegyCMOTPEHO YCTPOMCTBO ANSA PYYHOro OTKIOYEHMS nodaym
rasoBoro TOMMAMBa, pacnonoXxeHHoe HenocpeacteeHHo y [TA. Kpome ToOro, pyyHoe
OTKITHOMEHNE AO0ITKHO ObITb NPEQYCMOTPEHO U3 HECKOMNBbKMX MECT B MAaLLMHHOM OTAENEHUN, U3
NOMELLEHNS BHE MALLUMHHOIO OTAENEHUS N C XOO40BOro MOCTMKA.

8.10.9 B MawunHHOM oTaeneHun gormkHa 6biTe npegycmoTtpeHa AlNC no npegensHo
OONYCTUMON  KOHUeHTpaumm rasa, cooteeTctBytowern 30 % OT HWKHero npegena
BOCMfIaMeEHAEMOCTH, C BbIBOAOM curHana s LY.

Mopaua rasza k [T pomkHa aBTOMaTMYECKM MpeKkpawaTbCss Mpyu  AOCTUKEHUMU
KOHLLeHTpauumn rasza B MalWMHHOM otaeneHumn 60 % OT HWKHero npeaena BocnnamMmeHAeMOCT!.
Mpn 3TOM AOIMKHO BbINOMHATLCA TpeboBaHue 8.4.5.

8.10.10 [Mpm paboTe 'TO Ha AByx BUuAax Tonnvea ()KMOKOM M ra30BOM) C NPUMEHEHNEM
cneumanbHOM TOMMAMBHOM annapaTypbl, OHa JoMmkHa 6bITb ogobpeHa Pernctpom.
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9 rA30BbIE ABUTATEJIN BHYTPEHHEIO CrOPAHUA

9.1 OBLWME NONOXEHWUA

9.1.1 TpeboBaHna HacTosiwero pasgena npUMMEHUMMbl K ABYXTOMMMBHbBIM
asuratensm BHyTpeHHero cropanus (OT[) ¢ BocnnameHeHneM OT cxkaTtusi, paboTarowmm Ha
XMOKOM TOMnMBe U NPUPOAHOM rase (MeTaHe), a Takke K ABuratensim, paboTaroLmm TONbKO
Ha raszosom Tornnuee ('TA).

TpeboBaHusa 9.2 — 9.11 NPUMEHMMbI KO BCEM KPEMLKONMHLIM ABUratensam, a Takke K
TPOHKOBbLIM ABuUratensam, paboTaroLlmmMm Ha ra3e ¢ MakcumarbHbIM pabounm gaBneHnem rasa
oonee, yem 1,0 MMa.

TpeboBaHusa 9.2, 9.3, 9.12, 9.13 npuUMEHMMbI K TPOHKOBbIM ABUraTensam, pabotaroLmm
Ha rase ¢ MakcumarnbHbIM daBneHnem rasa He oonee, yem 1,0 MlMa. Mpn aToM ras moxeTt
BOCMNITaMEHATbCA Kak C MOMOLLbIO 3anasibHOro TOMMMBa, Tak U C MOMOLLBIO chneumanbHbIX
BOCMNITaMEHSIOLLMX YCTPOMUCTB N MOXET NofaBaTbCA:

B BO34YLUHbLIN pecuBep, NPOAYBOYHOE MPOCTPAHCTBO UMM KO BXOOAHOMY OTBEPCTUIO
BMYCKHOMO KaHana KpbILWK1 LUIIMHAPOB; U

ObITb CMELLaHHbIM C BO3aQyXOM A0 TypboHarHeTatens («gsuratenu ¢ npeaBapuTenibHbIM
cmeceobpasoBaHMeEMY).

[euratenu, npeaHasHa4YeHHble K yCTaHOBKE Ha cyaax co 3HakoM GFS B cMmBone Kracca,
OOJDKHbI  AOMOSNTHUTENBbHO OTBeYaTb MNpUMEHMMbIM TpeboBaHusaM . 9.6 4vactm XVII
«[JononHuTenbHblIe 3HaKN CUMBOMA Kracca U CNOBECHbIE XapaKTepuCcTUKK, onpegenstowme
KOHCTPYKTUBHbIE UMW 3KCNyaTaunoHHbIE OCOBEHHOCTM CygHa.».

9.1.2 OtpenbHble TpeboBaHus B ¢BsA3M ¢ npuMmeHeHnem O T npuBeaeHsl B 4.1 — 4.2
yacTtun VIl «MexaHnyeckme yctaHoBKM» 1 B 5.5.1 HacTodALLEN YacTu.
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9.2 ONPEAENEHUA N NOACHEHUA

9.2.1 B HacTosiwem pasgene NMpasun NpuHATHI cneayowme onpeaeneHns:

MepevyeHb 0OOpPyAOBaHWS B3PbIBO3ALUMLLEHHOTO WUCMOSMIHEHUS — 3NeKTpuyeckoe
obopynoBaHue, cepturumpoBaHHoe B COOTBETCTBUM C  pekoMeHZauusmu,
onybnukoBaHHbIMN MexayHapogHon dnektpoTtexHudeckon Komnccmen (MOK), B HacTHoCTH,
B cTaHgapte MOK 60092-502:1999 unn npusHaHHbIX 3KBMBANEHTHbIX CTaHgapTax.
CepTudukaums anekTpudeckoro obopyooBaHUS [OMMKHA COOTBETCTBOBATb KaTeropum wu
rpynne mMetaHa.

COBOEHHbIN 3anopHbIv KranaH co CMyCKHbIM BEHTUIIEM — rpynna KranaHoB, Ha KOTOPYHO
NMEITCA CChINIKN B CrieayoLmX OKYMEHTax:

Kopgekce MKI', nyHKT 16.4.5;

Kogekce MI'T, nyHkTbl 2.2.9 1 9.4.4 — 9.4.6.

Osyxtonnuebin agBurateno (ATO) — ABuratenb, KOTOPbIA — MOXET
MCNonb3oBaTb NPUPOLHbLIV ra3 B Ka4ecTBe TONIMBA OOQHOBPEMEHHO C XWOKMM TONSIMBOM, Npu
NMPYMEHEHMN XWOKOro TOMnMBa B Konu4yectse, HEOOXOAMMOM AN cropaHusa (3ananbHoe
TONMMBO) MM C BONbLUIMM KONMMYECTBOM XMAKOro Tonnmea (B pexxmme paboTbl Ha ra3oBoM
TONNUBE), @ Takke MOXeT paboTaTb TOMbKO Ha XWUAKOM AM3ErbHOM Tonnuee (B pexume
paboTbl Ha OW3eNTbHOM TOMMMBE).

MomeweHne AaABuratenem — MalWKWHHOE TMOMELLEHME WNU  3aKpbITOE
NPOCTPaHCTBO, B KOTOPOM HaxOAsTCS ABUraTenu, UCnonb3ytoLme ra3 B kayecTse Tonnmea.

a3 (rasoBoe TOMNNWUBO) — Xuakasi cpeda, umerowas abcomnoTHOE OaBneHue
napos 6onee 0,28 MlMa npu Temnepatype 37,8 °C.

KnanaH nopgaudn rasa — knanaH unu copcyHka, ynpasnsiowme nogaden rasa B
UUNUHAP (ULMNMHAPLI) B COOTBETCTBUM C (hakTU4eckon NnoTpebHOCTLIO ABUraTtens B rase.

Mla3oBbIN ABUratenb — gsurartens, paboTarowmn Ha AByx Buaax Tonnmea (OTA)
unu gsuratens, paboTatowmin Ha rasosom Tonnuee (MNMA).

Oeuratenb, paboTawwmnm Ha rasosom Tonnusee (ITLO) — gsuratens,
CNOCOGHbIN paboTaTb TONbKO Ha ra3oBOM TOMIIMBE U HE CMOCOOGHbLIN paboTaTb Ha >XMUAKOM
TONnuBe.

MaszoBbin TpybonpoBoOa — TpybonpoBoa, coaepxallmi ra3 unn cMecb Bosayxa C
rasom, BKIo4asi BEHTUNMpyemMble TpybonpoBoapbl.

CTaHuMa nNoArOTOBKWU ras3a — CUCTEMA OTCEYHbIX KManaHOB C PYYHbIM WU
ONCTaHUMOHHBbIM yNpaBfeHNEM, BEHTUMNSALUMOHHbBIX KnanaHoB, AATYMKOB OaBreHMs rasa u
nepefarowmx YCTPOWCTB, KranaH perynupoBKW [aBnNeHus rasa W rasoBbli  OUNbTP,
npyMeHsieMble AN ynpaBrieHnsa nogadent rasa K Kaxgomy notpebutento rasa, a Takke
coefVHeHus, npegHasHayYeHHble AN NPOAYBKN UHEPTHBLIM ra3oM.

Kogpekc MKl (IGC Code) —MexayHapoaHbl KOgeKe NMOCTPONKnN 1 obopyaoBaHms
CyA0B, NEPEBO3ALLNX CKMKEHHbIE rasbl HANIMBOM (C U3MEHEHMAMM, BHECEHHBIMUW PE30NIOLMNEN
MO MSC.370(93).

Kogekc MIT (IGF Code) — MexayHapodHbli kogekc GesonacHOCTM Onsi Cy4os,
NCNONb3YIOLLMX Fasbl UM MHbIE BUAbLI TONSMBA C HU3KOW TEMMNEPaTypOon BCMbILLKN (pe30noLms
MO MSC.391(95).

a3 HM3KOTFO gaBneHNs —ras, AaBreHne KOTOporo coctaendeT He bonee 1,0 MlMa.

Hnswaa TennotBopHas cnoCoOBOHOCTb — KONMYECTBO TEMNNOTHI, BblAENAEMON
npv NOSTHOM cropaHun Tonnmea 6e3 KoHAeHcauuM BOAAHOro napa.

MeTaHOBOE 4MCNO — NokasaTeNb, XapakTepU3yLWnn AeTOHALMOHHYO CTONKOCTb
ra3oBoro TOMMMBA, YMCIIEHHO PaBHbIN OOBEMHOMY MPOLEHTHOMY COAepXaHulo MeTaHa B
CMecu C BOOOPOAOM, NP KOTOPOM 3Ta CMECb 3KBMBANEHTHa N0 AETOHALMOHHOW CTOMKOCTH
nccnegyemMomy TOMMAMBY B CTAHAAPTHBIX YCIOBUSIX UCNbITAHUI (MPY 3TOM METaHOBOE YMCIO
mMeTaHa coctasnseT 100, a Bogopoga — 0).
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3ananbHoe TOMNMNUBO — XWOKoe TOMMMBO, KOTOPOE MOAdaeTcsa B UMNUHAP ANS
BOCNIIaMeHeHnsa cMecu rasa ¢ sosgyxom B AT/,

[Buratenb c npeaBapuTenbHblM cMeceobpa3oBaHuMeM —asuratenb, B
KOTOpPOM ra3 nogaeTcsi B BUAge CMecu ¢ BO34yxoM nepeg TypboHarHeTatenem.

[Mfpn3HaHHbIE CcTaHgapTbl — TakMe MeXOyHapoaHble WnM HauMoHarsbHble
CTaHOapTbl, MNPUMEHEHWE KOTOPLIX cornacoBaHo PeructpoMm, a Takke cTaHOapThbl,
pa3paboTaHHble M NoagepXMBaeMble NpU3HaHHOM Permctpom opraHusaumnen, Kotopasi
oTBeYaeT cTaHgapTam, npuHaTeim MMO.

KoHuenuyuna 6e3onacHOCTM — [OOKYMEHT, ONuCbIBaOWMA  HUNocoduio
©e30MacHOCTUN B OTHOLLIEHWM Fa3a Kak TOMNNuBa, PUCKK, CBsI3aHHble C AaHHbIM TUMOM TOMMBA,
ynpaBrieHne puckamu Npy paccMaTpmMBaeMbliX HELUTATHbIX CUTYaLMsIX, BO3MOXHbIE CLieHapun
OTKa30B W Mepbl MO YNpaBfeHnIo MU, BKNtoYas NogpobHY0 OLEeHKY prcKa NonyYeHns TpaBmbl
npu BO3MOXXHOM B3pbLIBE.
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9.3 AHAIIN3 PUCKOB

9.3.1 O6bem aHann3a pUCKOB.

AHanua puckoB JOMKeH paccMmaTpmBaThb:

HEeUcCnpaBHOCTb WNK OTKa3 Jilobon cucTtembl UM geTtanu, 3a4ernCcTBOBAHHOM B
obecneveHnmn paboTbl gBUraTensi Ha ra3oBoM TOMNIMBE;

yTeuky rasa nocne ctaHuuu NOAroTOBKU TOMNNUBA;

6e3onacHoOCTb ABuraTens B crydyae cpabaTtbiBaHUSA CUCTEMbl OCTAHOBKW ABUraTens unu
npekpaLleH1s Nogayn anekTpuYeckon aHeprum npyu paboTte Ha ra3oBoM TOMMMBE;

B3aMMOCBSA3N Mexay ABuratenem u cMCTemMon nogadu rasa.

Mpn aHanmMse pUCKOB HEOOBXOAMMO Yy4uTbiBaTb, YTO OTKa3 BHELUHUX CUCTEM,
obcnyxuBarowmux gsuraternb (CUCTEMbl TOMNSIMBOXPAHEHUST UM NOAAYn ra3oBOro TOMNnnBa)
MOXET BbI3BaTb HEOOXOAMMOCTb B OTBETHbIX [OENCTBUSIX CUCTEMbI YMNpaBreHuss W
MOHUTOPMHIa COCTOSIHUS [AOBuUratens B cryvae cpabaTbiBaHUA curHanu3auum u npwm
HewTaTHbIX CUTyauusax, a Takke HeobXoAMMOCTb B AOMOSHUTENbHOM MOBbILLEHUN
OesonacHocTu gBuraTens.

9.3.2 dopma aHanmsa pUCKoB.

AHann3 pucKOB OOSMKEH MpoBOAUTBCA B COOTBETCTBMM C  TpeboBaHMAMM
MexgyHapogHoro ctaHgapta MCO 31010:2009: «MeHemxmeHT pucka. MeToabl OLEHKM
pucKka» unu Apyrux npu3HaHHbIX CTaH4apPTOB.

AHanua gormkeH OCHOBbIBATbCA Ha KOHUENUUU eAMHUYHOro OTkasa; 3TO O3HayaeT, 4To
OOHOBPEMEHHO [OSMKHa paccMmaTpuBaTbCsl TONMbKO OJHA HewucnpaBHocTb. Cnegyet
paccMatpuBatb Kak O4YeBUOHble, TaK W HeodeBMAHble OTKasbl. Tawke [OIKHbI
paccmaTpuBaTbCA MOCreAoBaTeNbHOCTUM OTKasoB, T.€. HEUCNPaBHOCTU KOMMOHEHTOB,
Bbl3blBaeMble €ANHNYHBIM OTKA30M APYroro KOMNOHEHTA.

9.3.3 MNpouenypa aHanmn3a puUCKOB.

AHann3 puckoB OOSMKEH:

.1 onpepenatb BCe BO3MOXHbIE OTKa3bl paccmMaTpuBaemMoro o6opynoBaHus N CUCTEM,
KOTOpble MOryT NPUBECTY:

K HarnM4umio ra3a B KOMMOHEHTaX UM MecTax, He CNPOEKTUPOBAHHbIX Anst 3TOW Lenu, nunm

K BO3ropaHuio, noxapy unu B3pbiBy;

.2 copepxaTb OLEHKy NocneacTsBui 0TKasa;

.3 yKasblBaTb METO[ BbISIBIeHMS OTKa3a (npu HeobxoanmocTn);

4 B Crnydae HEBO3MOXHOCTM CHWXKEHUST pucka Heobxogumo npenycMoTpeTb
KOppekTupyoLwme AenNcTB1US Npyu KOHCTPYMPOBAHUM CUCTEMBI (pPe3epBMPOBAHNE 3NIEMEHTOB,
AobaBneHne B KOHCTPYKLMIO 3aLUUTHBLIX YCTPOWUCTB, CUCTEM MOHUTOPUHIA MU CUrHanNu3aumm,
NO3BONAIOLLNX OCYLIECTBNATL IKCMnyaTauu CUCTEMblI C OrpaHUYEHUsIMU), a Tarkke npu
paboTe cucTemMbl (BKMOYEHME PE3EPBUPOBAHUSA, MEpexon K anbTepHATUBHOMY PEXUMY
aKcnnyaTaumm).

PesynbTaTbl aHanm3a puckoB SOMMKHbI ObITb 3a40KYMEHTUPOBAHLI.

9.3.4 O6opynoBaHue 1 cncTembl, Nognexaiwime aHanmsy.

AHanuns puckoB, AOMKEH BKNtoYaTb B cebs, No kpanHe Mepe:

.1 OTKa3 CMCTEM M KOMMOHEHTOB, MMEIOLLMX OTHOLLEHNE K Nogave rasa:

TpybonpoBoAbl Nogaym rasa v ux 3awuTy (Npu Hanuuun);

KnanaHbl Nogauv rasa K umnuHapy asuraTtens.

Mpn 9TOM OTKasbl KOMMOHEHTOB ra3oBOW CUCTEMbl, HE BXOASALME B KOHCTPYKLUMIO
apuratens (3anopHble KnanaHbl U Apyrve dfemMeHTbl CTaHUUK NOAroTOBKM rasa) MOryT He
paccmaTpuBaTbCA Npy aHanuse;

.2 0TKa3 CUCTEMbl BOCMIaMeHeHUsa Tonnmea (CUcTemMbl Nogaym 3ananbHOro TonvBea,
nnbo cBeYen 3axKuraHms);

.3 0TKas CUCTeMbl, ynpaBnsoLLEN COCTAaBOM roproden cMmecu (YCTPOMCTBO nepenycka
BO34yxa, KnanaH KOHTPONUPYOLWNA AaBreHne rasa u 1.4.);
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.4 OTKas 3neMeHTOB, KOTOpble MOTyT NOBMAUATL Ha NPOLECC BOCMNNaMeHeHUs Tonnmea
y ABuratenen c npegsaputenbHbiM (40 TypOoHarHeTaTens) cmeceobpasoBaHneM («ropsuve
TOYKNY);

.5 oTkasbl npu cropaHuu rasa, nNMbo HeHaanexaiiee ero cropaHuve (MpPonycku
BOCMMaMeHeHus, AeToHaums);

.6 OTKas cCUCTEM KOHTPOM4, ynpaBneHus u 3awuTbl gsuraTtens. [pu aTom, ecnu
ABuratenb MMeeT BCTPOEHHYI0 CUCTeMY ynpaBreHusi, AOrkKeH ObiTb NpeAcTaBrieH aHanua
Xapakrtepa OTKa30B U UX NOCneacTBMiA B COOTBETCTBUM € TpeboBaHmamun 9.3.4.1 — 9.3.4.3;

.7  HewTaTHOe TMpPOHMKHOBEHWE rasa B KOMMOHEHTbl Asuratend (Hanpumep,
BO3YLUHbIN pecuBep, BbinyckHOM konnektop ATA v ') 1 BO BHELLHME CUCTEMbI, UMEtoLLME
coefvHeHue ¢ apuratenem (Hanpumep, ra3oBblNyCKHas cuctema);

.8  cmeHa pexumos pabotbl AT[;

.9  noTeHumanbHasi ONACHOCTb CKOMMEHUS ra3oBoro TOMMAMBa B KapTepe AsuraTenen,
Yy KOTOpbIX MPOCTPaHCTBO Nopg NOpLUHEM HanpsMyo coobllaeTtca ¢ kapTepom (cm. n. 10.3.1.2
Kogekca MI'T).
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9.4 ycnosusa PABOTbI HA TOMJIMBE ABYX BUOOB

9.4.1 AOTO npu paboTe Ha TOmnMMBE [OBYX BMAOB [JO/MKHbI 06OpynoBaThbCs
YyCTPOMCTBaMM Nodayum 3ananbHOro Tonnmea ¢ nocnegylowen nogaden razooro. MNpu aTom
OO0IMKeH ObITb obecneyeH BO3MOXHO ObICTPbIA NEpPeXod C ra3oBOro TON/mMBa Ha Xngkoe.

Mogaya 3ananbHOro TOMMMBA B KaXAbl LMNMHAP AOMKHa obecneumBaTbCs Ha BCEX
pexumax pabotbl OTL.

9.4.2 Myck OTL, pabota Ha 3agHW XOh OCYLLUECTBNSETCA TOMbKO HA >KWUOKOM
TonnuBe.

9.4.3 Mpn pabote AT Ha nepemMeHHbIX pexumax, MaHEBPUPOBAHWWN CyaHa,
LUBAPTOBHbLIX Onepaumsix AOMKHO MCNOSb30BaTLCS TOSbKO XKMUAKOE TOMNSMBO.

9.4.4 lNpn BHe3anHOM npekpaweHnn nogaym rasosoro Tonnuea [T AorkeH
NPOACIKNTL paboTy Ha XMAKOM Tonnmee 6e3 OCTaHOBKM.

9.4.5 OTO  pomkHbl OblITb  CHabXeHbl AaTyMkaMy  3alWTbl, WUCKITHOYaOLLIMMK

OJHOBpPEeMEeHHYI0 noaayvy ra3oBoro Toryinea " NONHYK noaavy >XMAKoro.
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9.5 3ALLUTA KAPTEPOB

9.5.1 Kaptepbl AT AomkHbl 6biTb 060pyA0BaHbl TPpeaoXpaHNTENbHBIMU KianaHaMum
B pariOHe KaXgoro KpmBoLumna koneHyartoro Bana. KoHCTpykuns n aasneHve cpabatbiBaHuA
npegoxpaHnUTENbHbIX KnanaHOoB LOSMKHbl OMpPedensaTbCad C Y4€TOM BO3MOXHOIO B3pbiBa
HaKOMMBLLUUXCA B KapTepe yTeyekK razoBoro Tonnmvea.

9.5.2 Ecnn B kavectBe OT[ npumeHsieTcs TPOHKOBbLIA ABUraTenb, KapTep OOMKEH
ObITb 3alUMLLEH creayowmm obpasom:;

.1 pgomkHa OblTb nNpegycMOTpPEHa BEHTUNSAUMS KapTepoB, MpensaTcTBylOLLas
HaKOMSEHNIO yTeYeK ra3oBoro Tonnmea. Npu 3TOM KOHUbI BO3AYLWHbLIX TPYO AOMKHbI ObITb
BbiBeAeHbI B 6e30nacHoe MecTo n 060opyaoBaHbl OrHenperpaguTensamu;

.2 OOIDKHbI ObITb YCTAHOBIEHbLI AATYMKN OOHAPY)XEHUST yTeYeK ra3oBoro Tonnnea unm
Apyroe 9KkBMBaneHTHoe obopygoBaHve. PekomeHayeTcs  yCTaHOBKa  YCTPOWCTBA
aBTOMaTMYEeCKOro Bnycka UHEPTHOrO rasa;

.3 pomkHa ObiTb nNpegycMOTpeHa YCTaHOBKA AdaTyMka KOHUEHTpauuu MacristHoro
TymaHa B KapTepe.

953 Ecnu B kadectBe [OT[ npumeHsaeTcs KpenukondHbIA ABUraTenb, KapTep
apuratenss gomkeH OblTb 0OopygoBaH OaTYMKOM KOHLEHTpaUuMM MacrsiHoro TymMaHa wim
CUCTEMOW KOHTPOSSI TEMMepaTypbl NOALLMITHUKOB ABUraTens.
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9.6 3ALLUUTA NOAMNOPLIHEBbLIX MPOCTPAHCTB KPEMLIKON®HbLIX ATA

9.6.1 HOD,I'IOpLIJHeBbIe NpPoOCTpaHCTBAa OOJTKHbI O60pyﬂ,OBaTbCFI AJaTynKkamum
06Hapy>|<eH|/|;| yTedeK rasosoro ronnmea mnn ApyruMmm pasHOUEeHHbIMA yCTpOVICTBaMVI.
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9.7 BMYCKHAA U TA30BbINMYCKHAA CUCTEMBI

9.7.1 BnyckHble TpybonpoBoabl M pecuBepbl HagdyBOYHOrO BO34yxa, a Takke
ra3oBbIMYCKHbIE KONNEKTOPbI AOMKHbI OblTb 060pYAOBaHbI NPeAOXpaHMTENbHLIMM KranaHamm
Unu ApyrumMyM 3awuTHbIMKM ycTpoucTBamu. [ns gsuratenen, paboTtarwowmx Ha rase c
MakcMmarnbHbiM paboynm gaBneHnem rasa He Oonee, 4em 1,0 Mlla pgonyckaeTtcs
npUMEHeHNe OpPYrMX KOHCTPYKTMBHLIX pPELleHUn npu  yCnosBum npefocTaBrieHus
00OCHOBbIBAIOLLNX PACYETOB UIM SKCMEPUMEHTANbHBIX JaHHbIX.

9.7.2 asoBbinyckHble Tpybonposodbl oT AT He [AomkHbl 00beguHATbLCS C
rasoBbiNyCkHbIMM  TpybonpoBogamu  OT APyrux  ABUratenen, napoBblX KOTMOB MU
WHCMHEpPaTOpPOB.

9.7.3 a3oBbINyCKHbIE  TpyboOnpoBOAbl AOIMKHbI  0DOpygoBaTbCA  cpedcTBamMu
3dhPeKTMBHON NPOOYBKMU.
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9.8 TPYBOMNPOBO/bI MYCKOBOIO BO3AYXA

9.8.1 MaTpyGkn TpyGonpoBoda NMyckOBOro BO3dyxa, UAyLME K KaXaoMy LMNUHOPY,
AOMKHbI ObITb 060PYA0BaHbI B COOTBETCTBMU C TpeboBaHuAMN 2.9.2.
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9.9 KOHTPOIJ1b CTOPAHUA

O6bem KOHTpONst A0MKeEH ObITb YCTAaHOBMNEH M NpeAcTaBneH Ha ogobpeHue ¢

y4yeToM aHanu3a xapakrepa 0TKa3oB U UX NOCNeACTBUIA AN Bcex anemeHToB AT, BUSIOLWMX
Ha NPOLIeCC CropaHusi.

MuHuManbHEIN 06bEM KOHTPONSs, BUA aBTOMatudeckon 3awutbl 1 AlC npuBegeHbl B

Tabn. 9.9.1.
Tadobnuua 9.9.1
MpepenbHble ABTOMaTUN4yeckoe
No KoHTponupyembii MecTo 3amepa nru 3HaY4YeHust 3aKkpbITe MHauKaLus: B
napameTp unu getanb napameTpoB (AlNC) |knanaHoB nogauu
n/n YCroBUsi KOHTPONSA Uy
aTtn WIy Npu3Hakm rasoBoro
HEeNCcnpaBHOCTM Tonnmea
1 |la3oBble knanaHbl u Kaxgpii umnmnap 3aknnHnBaHue x [NocTosiHHO
opCyHKM 3ananbHOro rasoBoro knanaHa B
Tonnuea OTKPbLITOM
COCTOSIHUN
Ha Bbixoge u3 Mponycku
Kakgoro uunuHgpa BOCMIIaMeHeHUs!
2 |Temnepatypa OTKNOHEHNE Makc. x MocTosHHO
BbIMYCKHbIX ra3oB OT CpegHero 3HaYeHust
3 |[daeneHue cropaHus B kaxxgom unnuugpe Makc. x [NocTosAHHO
3HaYeHnst
OTKNOHEHUE Makc. x Mo BbI3OBY
OT cpegHero
4 | JaBneHne noga4n Ha Bxoge B aBuratens | MuH. x [NocTosiHHO
rasoBoro Tonnvea
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9.10 noABoA rA30BOIo TOMJIBA

9.10.1 Ha Bxoge B KONMEKTop nogayv rasoBoro Tonnmea K uunuHgpam AT gorkeH
yCTaHaBNuBaTbCA OrHenperpagnTens.

9.10.2  [omkHO ObiTb NPegyCMOTPEHO YCTPOWMCTBO ANS PYYHOro OTKMNIOYEHUST nogadn
rasosoro Tonnuea Kk T/l ¢ MeCTHOro nocta ynpasneHus.

9.10.3 TpybonpoBoabl Nogaym rasoBoro TonnnBa LOMKHbI OTBeYaTb TpeboBaHWSM
13.12 yactn VIl «Cnctembl n TpybonpoBoabi».

9.10.4 CoeguHeHne rasoBOro Konnekropa gsuratens ¢ CygoBbiM TpybonpoBogom
rasoBOro TonnmBea A0SMKHO obecneunBaTb HEOOXOAMMYIO NOAATMBOCTD.

9.10.5 CoeanHeHns konnekrTopa nogayun rasoBoro TOnfMBa C rasoBbIMKU KrianaHamu
LMNMHAOPOB A0JMKHbI ObITh 3aKIOYEHbI B TPYObI MNK KaHanbl.
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9.11 OTKNKOYEHUE NMOAAYMN TA30BOIo TOMNJIMBA

9.11.1 OTknoyeHne nogauv rasosoro Tonnuea Kk AT[ nytem aBTOMaTUYECKOro
3aKpbITUA KNanaHoB Ha ABuUraTene OoMKHO BbINONHATLCA, ecnu [T octaHoBunca no nobon
HEM3BECTHOW MNpPUYMHE WK B Chy4vasX, ykasaHHbix B 9.5.2.2, 9.5.2.3, 9.5.3, 9.6.1, 9.9.1
HacToswen YacTtu, a Takke B 13.12.2 nnn 13.12.3 yactu VIl «Cuctembl n Tpybonposogpbi».

9.11.2 PekomeHayeTtcsi, 4TOObl rNaBHbIA OTCEYHOW Tras3oBbIM knamnaH noaBoAa
rasoBOro TOMfMBa K KOSNEKTOPY 3aKkpbiBarics aBTOMaTUYECKN NPU HEMCNPABHOCTYM KranaHoB
nogauyn rasoBoro tonnmea B kamepbl cropanunsa OT (cm. 9.9.1 HacTosiLwen YyacTu, a Takke
13.12.6 yactu VIII «Cuctemsl 1 Tpyb6onpoBoabI»).

9.11.3 MNogaya rasosoro Tonnuea K AT/ gomkHa aBToMaTU4eCKU NpekpaLlaTbcsa npu
OOCTMXKEHMN KOHLEHTpauum rasa B MaliMHHOM nomewleHun 60 % OT HWXKHero npegena
BocnnameHsemocTu. [pu aTom AOMKHbI BbINONHATLCA TpeboBaHus 9.4.4.
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9.12 KOHCTPYKUMA OATA U TTAO

9.12.1 O6wue NprHUMNbI MPOEKTMPOBAHMS.

9.12.1.1 [omnxHbl BbITb YKa3aHbl 4OMYCKaeMbIi NPOEKTAHTOM COCTaB ra3oBOro Tonnuea,
MUHUManbLHOE W, ecriv NPUMEHNMO, MakCMmaribHoe MeTaHOBOE YNCIIO.

9.12.1.2 KoMnoHeHThl, cogepXawime uinm Morylme cogepXaTb ras, OOIKHbl ObiTb
CMPOEKTMPOBaHbI TakMM 06pa3om, HYTOObI:

CHU3UTb PUCK BO3HWKHOBEHWS NoXapa U B3pbiBa A0 YPOBHS, COOTBETCTBYIOLLIEMY PUCKY
Ong ABuraTerns, UCMOoMb3YOLEro ToMNbKO XWUaKoe TONMBo;

CHU3UTb MOCNEACTBMS BO3MOXHOIMO B3pblBa [0 [AOMYCKAEMOro YPOBHA C Y4eToM
NMPOYHOCTN KOMMOHEHTOB MM HaNMunsa NpeaoxXpaHNTEsNbHbIX YCTPOUCTB 0406peHHoro Tmna.
Mpn  3TOM  nNpegoxpaHUTENbHble  YCTPOMCTBA  AOMKHbI  OblTb  0BOpyAOBaHbI
orHenperpaguTtenem, Ux KOHCTPYKUMS OOMKHA npeaoTBpaTUTb NPOHUKHOBEHME MNNamMeHu B
nomeLleHne apuratenemn, a nepcoHan, opyrme KOMNoHeHTbl ABUraTens u CUCTEMbI HE OOSTKHbI
nony4atb NOBPEXAEHUA 1 NogBepraTbCA ONacHOCTU Npu Ux cpabaTbiBaHWN.

Tarke gOmkHbl ObITh BbinonHeHbl Tpeboranusa 10.2 n 10.3 Kogekca MITT.

9.12.2 TpeboBaHua K KOHCTPyKUMM [OBUratenss u rasoBomy Tpybonposoay,
ABMAOLWEMYCH KOMMNOHEHTOM ABUraTens.

9.12.2.1 TpybonpoBoa OO/MKEH OblTb CMIPOEKTUPOBAH B COOTBETCTBMM C KPUTEPUSIMM,
npMMEHMMbIMM K ra3oBoMy TpybonpoBody (pacyeTHoe pAaBneHue, TOSMWMHA CTEHKW,
mMaTepuarnbl, MeTo M3roToBneHus TpybonpoBoda, CoeauHUTErNbHble AeTann u T.4.) Ha
OCHOBaHMM yKasaHuW, npueedeHHbIX B rraese 7 Kogekca MIT. B OTHOWEHUW gBuratesnen,
npeaHasHadYeHHbIX 45151 YCTaHOBKM Ha ra3oBo3ax NpUMeHuMbl NyHKTbl 5.1 — 5.9 1 16 Kogekca
MKT .

9.12.2.2 TpybonpoBoabl 1 06opyaoBaHmne, coaepXallee ras ABnaTCS ONacHOW 30HOM
0 (cm 12.5.1 Kogekca MI'T).

lMpocTpaHCcTBO Mexay TpybonpoBoaoOM, cooepXalimMm ra3 U BHELHUM TpybonpoBOAOM
UnNun KaHanom sBnsaeTcst onacHom 3oHon 1 (cm. 12.5.2.6 Kogekca MI'T,).

9.12.2.3 TpybonpoBoAdbl C ABONHbIMW CTEHKAMW CUCTEMbl MOAA4yM ra3oBoro Tonnuea
asuratens JormkHbl 6bITb CIPOEKTUPOBaHbI B COOTBETCTBUM C NPUHLMNAMK N TpeboBaHUAMM
n. 9.6 Kogekca MI'T. B oTHOWweHMM ABuratenen, npegHasHavyeHHbIX ANS YCTAHOBKM Ha
razoso3sax npumeHum n. 16.4.3 Kogekca MKT .

9.12.2.4 TpeboBaHua K KOHCTpyKumn TpybonpoBoaa/kaHana C ABOMHbIMW CTEHKaMU
npueoadatca B n. 7.4.1.4 n 9.8 Kogekca MI'T,

PacnonoxeHne 3abopHOro OTBEPCTMS BEHTUNSAUMM, B Criydyae ee Hanuuus, Ans
TpybonpoBoda ¢ ABOVMHLIMU CTEHKaMW OOIMKHO oTBevaTb TpeboBaHuam n. 13.8.3 Koaekca
MIT. B oTHOweHuMn p[BuraTenen, npegHasHavyeHHbIX A9 YCTAHOBKM Ha rasoBo3ax
npuMmeHuMbl TpeboBaHua nyHkTa 16.4.3.2 Kogekca MKT'.

Tpybonposog/kaHan AomkeH ObiTb MCNbITaH B COOTBETCTBUMM C TpeboBaHuammu 21.2.1
yactn VIl «Cuctembl n TpybonpoBoAbl» C Lenbio MPOBEPKU ero ra3oHenpoHMLaeMocTy m
NPOBEPKM TOro, YTO TPyBONpoBO4 BbIAEPKUT OXngaemoe Hanbonbluee gaBreHue rasa npu
pasrepmMeTu3aunm rasoBoro Tpybonposoaa.

9.12.2.5 AnbTepHaTUBHas KOHCTPYKLUS.

TpybonpoBoa nogayn rasa ¢ OgUHAPHON CTEHKOW MPUMEHSAETCH TONbKO B CreAyHoLmX
cnyyasx:

ANa  gBuratenen, YCTaHOBMEHHbIX B MOMELLEHUAX MeXaHU3mMoB, 060pyAOBaHHbIX
ycTporcTBamMu aBapumnHoro oTtknoyveHns (YAQO), kak ykasaHo B 5.4.1.2 Kogekca MI'T u gpyrunx
npumeHnMbix Yactax Kogekca MI'T (Hanpumep, 5.6);

B Cnyyae, ecnv ras nocTtynaeT HernocpeacTBEHHO BO BMYCKHOE OTBEPCTUE AN BO3ayxa
Ha KaXXAoM U3 UMNMHAPOB ABUraTens ¢ HU3KUM OaBEeHWEM Takum o6pasoMm, YTO eAMHUYHbIN
OTKa3 He NpuBedeT K NOCTYNMEHNIO ra3oBOro TornnMea B MallMHHOE NoMeLleHune.
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B oTHoweHun asuratenen, npegHasHayYeHHbIX K YCTaHOBKE Ha ra3oBo3ax NPUMEHSIIOTCS
TpeboBaHus Kogekca MKT .

B cny4yae yTeyku rasa B nomelleHusx, obopyaoBaHHbix YAO, npMBogsLLEN K OCTaHOBKE
apuratensi(er) B 9TOM MOMELLEHUM, OOSPKHA COXpaHATCA OBOCHOBaHHasi CKOPOCTb XoAa
CyAdHa, a Takke ero ynpaBnaemocTb U NoAAepXMBaTbCs paboTOCNOCOOHOCTb OTBETCTBEHHbIX
YCTPOWCTB M cuctem, obecneumarowmx 6esonacHocTb nnasaHus (cm. 2.1.13 vactu VI
«MexaHunyeckne ycTaHOBKNY).

9.12.2.6 KoHuenuusi 6e3onacHOCTU AOMKHA BKMOYaTb WUHGOPMaUMIO O TOM, Kakomn
TpybonpoBoA Nogaym rasa UCnonb3yeTcs: anbTepHaTMBHAA KOHCTPYKLMA Ui Tpybonposog, ¢
OBOVHbIMU CTEHKaMMU.

9.12.2.7 Cwncrtema HagayBsa BO3ayxa.

Cwuctema Hagaysa aBvraTens AofmkHa oTBevaTb TpeboBaHmam 9.12.1.2.

B cnyyae yctaHOBKM Ha CyaHe OOHOrO ABuUratens, 3TOT ABuUratenb AOSKeH ObiTb
crnocobeH BblpabaTbiBaTb M MNOAAEPXKMBATb MOLHOCTb, AOCTAaTOYMHYIO Afsi COXpaHeHus
000CHOBaAHHOW CKOPOCTU Xoda CydHa, U nogaepxaHusi paboTocnocobHOCTU OTBETCTBEHHbLIX
YCTPOWCTB nocrne cpabaTbiBaHWUsi NPeAOXPaHUTENbHbBIX YCTPOWCTB CUCTEMbI HaaAyBa B CBA3M
CO B3pbIBOM C Y4eTOM KOHCTpyKumu Asuratens (NpMMEHeHWe OOUHOYHOW  Wnn
MHOFO3fIEMEHTHOW CUCTEMbl HagdyBa) W KOHCTPYKUUW NpefoXpaHUTErnbHbIX YCTPOWCTB
(camo3sakpblBalOLMCA KnanaH unun paspbiBHas memopaHa).

9.12.2.8 [as3oBbInNyckHas cuctema.

["a3oBLINYCKHasi cMcTeMa ABuratensi 4ohkHa oTBevath TpeboBaHuam 9.12.1.2.

B cnyyae yctaHOBKM Ha CyAHe OOHOrO ABWUrartens, 3TOT ABuraternb AOfKeH ObITb
crnocobeH BblpabaTbiBaTb U NOAAEPXKMBATb MOLLHOCTb, AOCTATOMHYHO [Afsi COXpaHeHus
000CHOBaAHHOW CKOPOCTU XoAda CydHa, U nogaepxaHusi paboTocnocobHOCTN OTBETCTBEHHbIX
YCTPOWCTB nocne cpabaTtbiBaHMs NpegoXpaHNTErbHbIX YCTPOUCTB ra3oBbIMyCKHON CUCTEMbI B
CBS13M CO B3PbLIBOM.

Mpn STOM NPOAOIKUTENbBHLIN BbINYCK OTpaboTaBwmMX rasoB Asuratensa (depes
cpaboTaBLUy0 pa3pbiBHYI0 MeMOpaHy) B MalUMHHOE, NIMBO MHOE 3aKpbiTOe MOMELLEHUE He
JonyckaeTcs.

9.12.2.9 KapTtep aoBuratens.

9.12.2.9.1 lNpegoxpaHuTenbHble KranaHbl KapTepoB ABUraTenen AOO0SMKHbl OTBeYaTb
TpeboBaHuam 2.3.4 (cm. Tarke 10.3.1.2 Kogekca MI'T).

9.12.2.9.2 NHepTusauus.

C uenblo NpoBeAeHNs TEXHUYECKOrO O0BCNy>XMBaHMSA KapTep ABuUratens OOSPKeH UMeTb
coefvHEeHWe And npoBeAeHMs MHEePTU3auun U BEHTUNALMK KapTepa, a Takke U3MepeHus
KOHUEeHTpauun rasa. [ns ykasaHHbIX Lenen BO3MOXHO MPUMEHEHWE WHbIX TEeXHUYECKMX
peLleHnn.

9.12.2.10 BocnnameHeHune rasa B UununHgpe.

[ormkHbl ObITb BbINOMHEHbI MpuMeHuMble Tpebosanua . 10.3 Kogekca MIT. B
OTHOLUEHUN OBuraTenen, npeaHasHa4YeHHbIX AN YCTaHOBKM Ha rasoBo3ax, AOJMKHbl ObiTb
BbINOSIHEHbI NPUMeEHNMble TpeboBaHusa rm. 16.7 Kogekca MKT .

9.12.2.11 Cuctembl  ynpaBfeHus, MOHUTOPWHra, aBapUMHO-NpPeayNnpeanTerbHOM
curHanuzauum (AlNC) u sawmTol

Cuctema ynpaBneHuss pgpuratenemM [AofmkHa ObiTb HE3aBUCUMOW W OTAENbHOW
OT CMCTEMbI 3aLLMTbI.

KnanaHbl, nogatowme ra3 [[OMMKHbl  KOHTPONMPOBATbCA CUCTEMOM  YNpaBrieHWs
asuratenem unm cUCTeMom nogadm rasa.

CropaHue JOmKHO KOHTPONMPOBATLCA B KaXXAOM OTAENbHOM LMNMHAPE.

B cnyyae obHapyxeHusi HEeyaOBMETBOPUTENbHOrO CropaHusi B OTAENbHOM LMnvHApe
NCnornb30BaHNe rasa MOXET AOoMyckaTbCsa Npu ycnoBusax, ykasaHHbix B n. 10.3.1.6 Kogekca
MIT.
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Ecnn KoHTponb cropaHuMsi B KaXgoM OTAEMNbHOM LUMAMHAPE He npeacTaBnsieTcs
BO3MOXHbIM BCNEeACTBME pasMepa U KOHCTPYKUMWM OBuraTensi, BO3MOXHO OCYyLIeCTBrieHue
00LLEr0 KOHTPONS 32 CrOPaHUEM.

[lns rasoBbix gsuratenen gOMKHbI ObITb NPeayCMOTPEHbI OMONTHUTENBbHbIN KOHTPOSb U
3awmTa B cCooTBeTCTBUMN C TpeboBaHuammu Tabn. 9.12.2.11. B cnyyae, ecnu aHanu3 puckos,
BbIMOMHEHHbIA B COOTBETCTBUM C 9.3 He AoKa3biBaeT 0bpaTHOro.

Taobnwunuya 9.12.2.11
DYHKLMM CUCTEM KOHTpoOIs 1 3awmuTtbl ana ATO (npyu paboTe aoBuratens Ha ra3oBoM TONJuBe)

nltTh
ABTOMaTU4eckas ABTOMaTUYECKOE
aKTMBauus nepeknoYyeHe
MapameTp Curnan CABOEHHbIX aBuraTtens B Ocratoska
AlcC asurarens

3anopHbIX pexum paboTbl Ha

KnanaHos Xuakom tonnueed)
HeHagnexallee gasneHue B X X X X5
TpybonpoBode noJayum ra3oBoro Tonnmea
HewncnpaBHOCTb CUCTEMbI No4a4mn X X X X5)
rasoBoro Tonnvea
HeuncnpaBHOCTb cUCTEMbI Nodaqn X X2 X X2)5)
3anansHoro ToNnMea UM CUCTeMbI
BOCMNaMeHeHus rasa
MoBhbILWeHHas TemnepaTtypa BbiMyCKHOMO X X2 X X2)%)
rasa rnocre Kaxmgoro uunvHapa
MoHwKeHHan cpeaHas TemMnepaTypa X X2 X X29)
BbIMYCKHOIO rasa nocre Kaxmaoro
umnnuHapa®
OTka3 (BKntovasi MPOMycK 3aXuraHusi, X X24) X4 X24)9)
AeToHaLMIo, HeyCTOMYMBOE CropaHue)
CUCTEMbI BOCMINaMeHeHns rasa unm
HeHaanexallee AaBneHve B UMnuHape
asuratens
[MpeBbiWweHve gonycTnumom X X X
KOHLIEHTPaLUuM MacrnsiHoro TymaHa B
KapTepe unu Temneparypbl
noawwmnHmka®
MpeBblweHe aasnenus B kaptepe? X X X
OcTaHoBKa asuraTtens ns-3a nodom X X
NPUYMHBI
OTKa3 B cucteMe KOHTpons/ ynpaBneHus X X X
3anopHbIMK KranaHamu co CMyCKHbIM
BEHTUMEM

MpumevyaHunsa:

1) Tonbko ana AT (npu paboTe auraTtens Ha rasoBom TOMMMBE).

2 Onal'TO cpabatbiBaHne CABOEHHbIX 3aMOPHbIX KNanaHoB CO CMYCKHbIM BEHTENEM W OCTaHOBKa ABuratens
MOryT He MPOWCXOAMTb B Crny4vae HabmnogeHusi oTkasa TONMbKO AN OOHOIO UWMMMHApa Mpu YCNoBWM, YTO
yKasaHHbIA LUNMHOP MOXeT ObiTb OTKMYEH oTAenbHo, a 6e3onacHas paboTa aBuratens B TakvMx YCroBusIX
noaTeBepXaeHa npy aHanuse pUcKoB.

3)  TpebyeTcs TONbKO B Criy4ae, ecrnm 3To HeoBXoaNMO A1 OBHAPYKEHUS POMYCKA B 3aXKUraHuu.

4 B cny4ae, Korga oTkas MoXeT ObITb YCTPaHEH B aBTOMaTUHYECKOM PEXMME, MOXET aKTMBMPOBATLCS TOMNbKO
ANNC. Ecnu oTkas He NMKBMAUPOBAH NMocre 3a4aHHOro BPEMEHM, JOIDKHA cpaboTaTth 3awuTa.

5 Tonbko ana ['TA.

6  Ecnu TpebyeTcs B COOTBETCTBUN C 2.3.

9.12.2.12 KnanaHbl noga4u rasa.

KnanaHbl nogadm rasa JofmkHbl  ObiTb  B3PbIBO3ALLUMULLEHHOrO  MUCMOMHEHUS,
noaTBepXX4aemMoro CBMAeTeribCTBOM, BblAaHHbIM KOMMETEHTHOM OpraHusaumen C yy4eTom
cnefymoulero:
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BHYTPEHHSAS 4YacTb KranaHa COAEpPXWUT ra3 U AomkHa ObiTb B3PbIBO3ALLMLLEHHOMO
NCMOMHEHNs, MOATBEPKAAEMOro CBMAETENbCTBOM Ha COOTBETCTBUE TpeboBaHnsaM k 3oHe 0;

€Cnu KnanaH pacnosnoXeH BHyTpu Tpybonposoaa unuv kaHana B cootsetctemm ¢ 9.12.2.3
n 9.12.2.4, HapyXkHas 4acTb KnanaHa AoSbkHa ObiTb B3pPbIBO3ALLULLEHHOIO WUCMOSTHEHWS,
nogTBEpPXK4AaeMoro CBUOETENbLCTBOM COOTBETCTBME TpeboBaHMaM K 30He 1;

ecnu npumeHsieTca TpybonpoBod nogadn rasa C OLMHAPHOWM CTEHKOM, a kKnanaH
YCTaHOBJIEH B MOMELLIEHNSAX MeXaHN3MOB, ob6opyaoBaHHbIX YAO ¢ yyetom 9.12.2.51n9.12.2.6,
TO ON1s1 HAPY)KHOW YacTu KnanaHa cepTudunkauusa He TpebyeTca npu ycrnoBum, YTO nogada
3HEeprum K Hemy npekpaLaeTcs npyu obHapy>XeHUn raza B NOMELLEHUN.

Ecnu knanaHbl nogayn rasa He cepTudMuUMpoBaHbl AONs  30HbI, B KOTOPOW
npegnonaraeTcst X NPUMEHEHne, TO AOSMKHO OblTb AOKYMEHTaNbHO NOATBEPXKAEHO, YTO OHU
NPUrogHbI AN UCMNOMNb30BaHUA B 3TOW 30HE. [IoKyMeHTaums U aHanms JOMMKHbl OCHOBbLIBATLCS
Ha ctaHgaptax MOK 60079-10-1:2013 unn M3K 60092-502:1999.
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9.13 AONOJIHUTEJIbHbLIE TPEBOBAHUA K KOHCTPYKUWUU

9.13.1 OTAO.

9.13.1.1 O6Lwune nonoxeHus

MakcumanbHas gnuTtenbHas MOLWHOCTb ABuratensi npyu paboTe Ha rasoBom TOMMMBE
MOXeT OblTb MEHbLUE, MaKCUManbHOW OSIUTENbHOM MOLLHOCTM MNpu paboTe Ha XnOKowm
Tonnuee.

MakcumanbHast gnutenbHasi MOLLHOCTb ABWratensi npu paboTe Ha rasoBoM TOMSMBE,
3aBucsLLas, B TOM Yncne, OT CBOWCTB ra3oBOro TonfinBa U COOTBETCTBYHOLLME STOW MOLLHOCTH
ycnosust akcnnyataumm OTI omkHbl ObiTb yka3aHbl B TEXHUYECKOW OOKYMEHTauuMuM U
NnoATBEPXKAEHbI BO BPEMSI TUMOBbLIX UCMbITAHUA C y4eToM TpeboBaHui pasgena 5 vactm IV
«TexHnyeckoe HabnogeHne 3a UW3roToBneHnem umsgenun» [lpaBun  TEXHUYECKOro
HabnoaeHNst 3a NOCTPOMKOWN CYLOB U N3rOTOBNEHWEM MaTepuarnos 1 U3genvi 4nsi cyaos.

9.13.1.2 T[lyck, cmeHa pexnmoB pabotel AT n ocTtaHoOBKa.

OTL pomkHbl OblITb CNPOEKTMPOBAaHbI ANt paboTbl KaK Ha XWOKOM, Tak U Ha ra3oBOM
TOMNMBE B KA4€CTBE OCHOBHOMO TOMMMBA U HA XWUAKOM 3anasribHOM TOMSMBE, NO4aBAEMOM C
Lenblo BoCnaMeHeHus.

BbICTpbI Npouecc nepeknioyYeHnsa ¢ pexunma paboTbl ABUraTens Ha rasoBoM TOMNMBE
OOIDKEH ObITb BO3MOXEH NPU BCEX MOLLHOCTSAX M BCEX NapameTpax paboTbl ABuratensi.

B03MOXXHOCTb NEepEeKITYEHNS C pexxuma pabdoTbl ABUraTeENS HA XKUOKOM TOMNMMBE A0MKHA
ObITb OrpaHMyYyeHa TeM1M MOLLLHOCTSIMW M napameTpamu paboTbl ABUraTens, npu KOTOpbIX BO
BpeMS  MCMbITaHMK ©Obina MNPOAEMOHCTPUPOBaHa HaAeXHOCTb U ©e30onacHoCTb
NnepeKnoveHms.

Mpouecc nepekniovYeHns Mexay pexumamu paboTbl Ha pasnMyHbIX TUNax TonnvBea
OOIMKEH ObiTb aBTOMATU3NPOBaAHHLIM C BO3MOXHOCTLIO PY4YHOrO MpEpbLIBAHUA Ha BCEX
pexumax paboTbl asuratens. Npun aTom aBuratenb OOMMKEH ObITb CNocobeH npoposrmkaTb
AnvTeneHyo paboTy Ha HOBOM BuAe Tonnmea 6e3 nepepbiBa B BbIpaboTke aHeprum.

B cnyyae oTtkntoveHuss nogadu rasosoro Ttonnvea LT[ gomkeH ObiTb crnocobeH
NPOOOIKNTb ANUTENBHYIO pabOoTy TOMBKO Ha XXMAKOM TOMSINBE.

9.13.1.3 [lopaya 3ananbHOro Tonnuea.

Hannune nogaym 3ananbHOro TOMSMBA OOIMKHO KOHTPONMPOBATbCA MyTEM MPOBEPKU
OaBNeHus 3ananbHOro TonfMBa U NapameTpoB CropaHusl, NMbo uHbIM crocobom. B cnyyae
OTCYTCTBUS MOoAayM 3ananbHOro Tonnvea nogada rasoeoro tornnmeBa B AT gomkHa ObiTb
HEBO3MOXHOMW.

9.13.2 ITA.

9.13.2.1 CwuncTtema BocnlameHeHus Tonnuea.

B cnyyae oTkasa cucTeMbl BOCMNaMEHEHMs TONMMBa fABuraTenb [[OMKeH ObiTb
OCTaHOBJIEH, 3@ UCKIIOYEHMEM ClyyaeB, KOrga 3TOT OTKa3d OrpaHnyYeH OOHUM LIMIMHOPOM,
nogadya rasa K KOTOPOMY HeMeOfeHHO MnpekpalieHa M Mpu YCNoBuM, YTO BO3MOXHOCTb
B6esonacHon paboTbl ABuratens B 3TOM peXUMMe oOnpedefneHa B aHanuse pUCKOB W
noaTBepXK4eHa Npu UCMbITaHUAX.

9.13.3  [euratenu c npegsapuTenibHbiM cmeceobpas3oBaHNEM.

9.13.3.1 Cwucrtema nogadvm CMecwu.

BoagyLwHbin pecusep, TypboHarHeTaTeNb, BO3AYLWHbLIA OXNTAagnTenb N OPYrMe afieMeHTbl
cUCTeMbl HagayBa OOMKHbI paccMaTpuBaTbCs Kak afieMeHTbl CUCTEMbI nogadn rasa. OTkasbl
KOMMOHEHTOB, KOTOPbIE MOTYT MPUBECTU K yYTeYKe rasa, AOSMKHbl ObITb paCCMOTPEHbI B X04€e
aHanusa puckoB B COOTBETCTBUM C 9.3.

Ecnn B aHanu3e puckoB He yKa3aHO MHOe, nepepn Kaxaon KpbIWKOW LMNUHAPA SOSTKHbI
OblTb YCTAHOBMEHbI OrHenperpaguTenn, C Y4eTOM KOHCTPYKTMBHbIX OCOBGEHHOCTEWN
apuratensi, TakMx KakK KOHLEHTpauusa rasa B CUCTEME MNOOAYM CMECH, MPOTSKEHHOCTb
TpybonpoBoAoB ra3zoBo3nyLLHOM CMECU B CUCTEME HaaayBa 1 ApYrux.
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