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YACTD IX. MEXAHU3MbI

1 OBIIME IMOJIOXKEHUSA

1.1 ORJIACTh PACIIPOCTPAHEHHSA

1.1.1 Tpeboamms Hacrosmel dwacthm IIpaBmi
PacupoCTpaHAIOTCA Ha CICAYIOMHAE ABHMTATENIM H
MEXaHM3MBI:

.1 gBUTaTeNM BHYTPEHHETO CTOpaHMSA, IJIABHEIC;

.2 TypOMHEI TApOBEIC, TJIABHEIC,

.3 ra3oTypOMHHBIC IBHTATE)H, TJIABHEIC,

4 nepenaan U My,

.5 JBMraTeNmm NPHBOAHEIC IS MCTOYHHKOB
JNICKTPOSHEPTHH HIIM BCTIOMOTATENBHRIX M IANyOHBIX
MEXaHMU3MOB, arperatsl B cbope;

.6 HacoCHI, BXOAAIME B COCTAB CHCTEM, PETJIAMEHTH-
pyeMeix dactamu VI «lIpoTHBOmOXapHas 3aIIHTA)Y,
VIII «Cucremer 1 TpybompoBogen» u XII «Xonomuis-
HBI€ YCTaHOBKHY,

.7 KOMIIPECCOPHI BO3AYNIHEIC;

.8 BO3AyXOHAarHeTarelM WIABHEIX KOTIOB, TypOo-
HAarHeTaTeJId M BO3AYXOHATHETATEIM ABHTATENCH
BHYTPCHHETO CTOpPaHMS;

9 BEHTWJIATOPEI, BXOAAIOME B COCTAB CHCTEM, periia~
MeHTHpyeMbIx dacThio VIII «Cucremn u TpyGompo-
BOZBI»;

.10 puBOAE! pyJIeBHIC;

.11 MexaHW3MEI IKOPHEIC;

.12 nebenkn GykcHpHEIC;

.13 MexaHM3MEI IBAPTOBHEIE;

.14 IpUBOABI THAPABIIHIECKHE;

.15 cemaparopel LEHTPOOGEKHBIE TOIUIMBA W MAciIa.

1.2 OEbEM OCBHJIETEJLCTBOBAHHIH

1.2.1 VYcunoBusa, onpeaensomue NOPAIOK
OCBHCTCIICTBOBAHHA MEXaHH3MOB H 000pyHOBaHHA
TPH M3TOTOBJIEHHH, a TAKKE MOPAHNOK PACCMOTPEHHA H
ofoOpeHMs TEXHHYECKOH MOKYMEHTALMH, M3JIOXKEHH B
OOmMxX TONOXEHNAX O KIACCHPHKALMOHHOW W HMHOM
JCATCIIBHOCTH.

1.2.2 OcBuaeTenbCTBOBaHWIO PerncTpoM upw
HM3TOTOBJICHHH TIOMJICKAT JBHTaTE)ld M MEXAHHU3MBEI,
niepeanciieHHsie B 1.1, 3a HCKMOYeHHWEM BCIIOMOTa-
TEIIEHEIX MEXAHN3MOB C PYYIHEIM TIPHBOIOM.

1.2.3 [To Ha9aa W3rOTOBJICHHS MEXAHU3MOB JOJDKHA
OHITh MpeICTaRlicHA HA PAacCMOTpeHHMe Permcrpy cire-
AYIOmasA JOKYMEHTAIHA:

.1 no gBUTaTENIIM BHYTPEHHETO CTOPAHHA:

i magopMal — B cooTBeTcTBHM ¢ TaOm.1.2.3.1-1;

s onobpennss — B cooTBeTcTBHM ¢ Tabm.1.2.3.2.

Tabnupa 1.2.3.1-1

Hoxymenranmg mo JIBC, mpencrapnsieMad 411 BREGOpMalHH (ITO NMPHMESHAMO)

22 HACOCOB BRICOKOIO JIARICHUA
23 MPHBOJA HACOCOB BEICOKOIO JABJICHUS
24 | PyxoBoacTso no o6CyKMBARMIO ¥ AKCILTYATAIMH®

Ormcanupe ¢ OCHOBHEIMU cBeAcHUsAMHE m0 Apurareimo (cM. [Ipunoxenue 3 «Omucanve JIBC ¢ OCHOBHEIME CBCACHMAMM M TEXHUYECKMMH
ZasHEME (bopmMa 3asBku Ha o06perne JIBC 1 mpeacTaBicHNs JAHHBIX)» K pa3a.S «Mexanusmen gactu IV «Texmuueckoe HaGmonenne
32 M3TOTOBJICHHEM M3zcnmuin» IIpaBun TeXHMMECKOro HAOMOACHHA 33 MOCTPOHKOH CyJOB M M3TOTOBJICHMEM MATCPHANOB M M3ACIMEA [UIA
cynos B coorsercTBHM ¢ IIpunoxermem 3 x YT MAKO M44 (Rev.9 Dec 2015)) nm TexHuueckue ycnosus
Ionepeqnkni paspes qBUraTeis
IpomonsHELA paspes gBuTaTeis
(DyHIAMEHTHAN PaMa U KapTep JMTOH KOHCTPYKIMH
Vooprgni nogmmsuk B c6ope’
CrauuHa/CTOUKY/KOPITYC NEPEAIH TN KOHCTPYKLHH
AHKepHEIE CBS3M
Illatys
Illatyn B cGope®
Kpeitmxond B c6ope®
IlITox nopums B c6ope®
Hopwers B c6ope>
Kopryc (pybauka) mumuszpa, 610K OUTMEAPOB JUTOMH KOHCTPYKIMK
Kpeimka mmmvHgpa B coope
Brynxa uunvHzapa
IIpoTHBOBECH! KONCHYATOrO Bana (€CIM HE ARIAIOTCA 9aCTBIO KOJCHIATONO BANA) ¢ JCTAISME KPCIUICHUSA
TIpuBOZ pacrpeeMTEBHONO Bama B chope®
MaxoBuk
Ton/MBHELI HACOC BRICOKOIO JABICHHUS
Yeprexxn 3al0UTH B H3ONSIMM BRIXIONHEIX TPyOGONPOBOIOB M APYIUX 9aCTeil JBHTaTeNd ¢ BRICOKOH TeMIEparypoii NOBEPXHOCTH, HA
KOTOPhIC MOKET IONACTh TOIIMBO B CIIyHAac MOBPESHKACHHUA TOIUIMBHON CHCTEMEL, B cBope
Hns IBC ¢ anexTpoHHOi# cHCTEMOil yIparicHus YepTeky KOHCTPYKLUMH M yCTpOicTBa:
KJIANAHOB YTIPABICHUA

AHa/IM3 XapaKkTepa OTKA30B M MX NOCNC/ICTBHA (JUIA CHCTEMEI YIIPARNCHHS JRETaTenem)”




Ilpasuna xnaccugurxayuu u nOCMpoLiKu MOPCKUX CY008

Ilpodanxcenue maobn. 1.2.3.1-1

26 | Texmraeckue TPeGOBAEMA I OPONIECCOB JIMTLA M CBApKH (BKIIOUAs MOCAEAOBATEHHOCT: obpaborkn)
27 | HoaTeepXACHNE CHCTEMEI KOETPOJIS Ka9eCTBA NPH NPOCKTUPOBAHMY U NMOAACPKAHHUM B IKCILTYATALIMH
28 | TpeboBanms k kadecTBy mpomu3soacrsa JBC

29 | Tunosoe 0AOGPEHNE FKONOTMIECKIX MCTIHITAHMH ¥ KOMIIOHCHTOB YIIPABICHHA®

'Ec/i SBIETCA YaCTHIO JIBUTATENSA, HO HE BCTPOCH B (IyHIAMCHTHYIO PaMy.
TonbKo Ay OAHONO LEUIMEIPA WIH FPYINE! LIHHAPOB OZHONO HCTIONHEHHS,
3C npenmnduKaipeil KOMIIOREHTOB (HATIPHMED, IO HOMEPY MX YEPTEHEH).
BOZCTBO M0 3KCILTYaTalltl M 00CITyKHBAHHIO JOJDKHO COAEPXKaTh HHGOPMALIMIO st 00€CIIeNeHHs TEXHMIECKOTO O6CIyRuBaEMS 1
PEMOHTA, BKJIIOMAA ONMMCAHME WCMONB3YEMBIX CIELMANBHRIX HMHCTPYMCHTOB M CPEICTB HM3MEPCHMII C yKasaHMEM [0 WX HACTPOMKE H
Ipeﬁonaﬂnm 10 MPOBCACHUIO OPOBEPOK (TIOBESPOK) HA BECH HEPHON TEXHUMECKONO 00CTyKUBaHUS,

Ecru paora spurarens 3aBHCHT OT MMIPABTMUECKHX, NHEBMATHEECKHX WIM NEKTPOHHKIX CHCTEM YOpaBICHUS aHAIM3 XapaKrepa
OTKA30B M MX NOCNCACTBHM NODKEH OBITH NPEACTABICH UM ICMOHCTPALIMY, 9TO OTKA3 CHCTEMEI YIIPABICHUA HE NPUBEACT K MOCHEAYIOMEMY
CHHIKCHHIO XAPAKTCPUCTHK ABHMTATENA A0 HENPHEMIIEMOIO YPOBHA.

CMBITAHMS JIOJIKHEI TOKA3aTh COCOGHOCTE 06opynoBanMs cCHCTEM ynpaBneHMA, KOHTPOIS M 3ALOMTH (PYHKIMOHMPOBATE B OCOORIX
YCNOBHSIX, KaK yKa3aHO B pasi. 12 «O6opynosanue asromarusamum» sactv IV «TexHu™eckoe HabmoaeHue 3a usrororncauem usaeuin [Ipasun
TEXHHYECKOro HAOMOCHMA 32 MOCTPOIiKOH CYIOB M M3rOTORICHAEM MATCPHANIOB M M3ICIMH JUIs CyIOB.

Tabanunpa 1.2.3.2
Hoxymenranus no IBC, mpexcranngemas 18 ofo6penns (IT0 NPHMEHAMO)

Pama dysjamenTHas 1 KapTep CBapHOH KOHCTPYKUMM C yKa3aHMEM CBAPHBIX y3/10B M TEXHMMECKMX TpeGoBanmii no ceapke’”

OnopHas WwimMTa CBAPHOM KOHCTPYKUMH YTNOPHOIO NONUIMITHUKA ¢ YKA3AHHEM CBAPHBIX Y3JIOB H TEXHHUECKHX TPeGOBaHMI No ceapke’
Yeprexu dynamenTHOMH pamMbi/MacnocGopHIKa (IOJI0HA) CBAPHOM KOHCTPYKIIMK'

CranuBa/CTOMKH/KOPITYC NEpesaTN CBAPHON KOHCTPYKIMM C KA3aHHEM CBAPHBIX Y310B M TEXHMuECKuX TpeGomanmii no ceapke'”
CTaHuEA ¥ CTOMKM CBAPHOM KOHCTPYKLMH'*

UYeprexu nerancii KONCHIATOroO Bajia Il KAKAOTO YHMCIIa OWIMHAPOB

Koneruarsiii Ban B cOope i KOKIOM0 YMCIA NUIMHAPOB

Pacuer xonersaroro Bam 1 KoKZoro Sucia IJTHEAPOB M MX PACTIONONEHUA COMIACHO NMPMJIAracMOMY NEPEIHIO JAHHLIX M TpeSoBarusM o, 2.4
Ueprexu ynopHOTO MM NMPOMEKYTOYHOIO Baa, €CIIM BCTPOCHH B ABUMATEND

Borrral coeMAMTENRHRIC CEKIMI KOJCHIATRIX BAIOB

Cuermppuranms MATCPHATIOB OCHOBHBIX JETANICH C yKA3AHMEM METOZOB HEPASPYLIAIOLIETO KOHTPOIA M YCIOBMI TMIPABIMYECKUX HCTIHITAHMIE
IpusnunuanTsELIe CXEMBI (B NpEASIaX JBUTATCIN) WIM AHATOTUYIHAA JOKYMEHTALMS IJIs:

12| cucremsr mycka

13| TOWMBHOM CHCTEMBI

14| cucTEMEI CMA30YHOIO Macia

15| cHCTEMEI BOOIHOTO OXNAXKACHUS

16| cuHcTeMBI TMAPABIMKY

17| rugpaBmMaecKol CHCTEMBI YIPABICHUS KIANAHAMM

18| cuHcTeMEl ynpasneHus, peryMpoOBAHMS U 3ALMUTEI ABUIATEIIS

19 | Yepresu 3aLmmTh TOITMBHEIX TPyGONPOBOZOB BEICOKOTO ZaBierus B cGope®

20 | Yeprexwu KOHCTPYKIMY CHCTEMEI ¢ 06LIMM TOMBOpacTpeReneHkenm (common rail) s gBurarenell ¢ AMEKTPOHHOI cuCTEMO# yIpaBIeHMs
21 | YepTexu KOHCTPYKLMH aKKyMyJISITOPOB CHCTEM ¢ OOIIIM TOIUTMBOPACHIPEACICHUEM Iy ABUTATENCH ¢ JMEKTPOHHOM CHCTEMOM YIIpaBIeHUsI
22 | Yepresxu npenoxpaHuTEBHBIX KIANAHOB M MX PACIIONOXEHUS cornacHo Tpebosanmmm 2.3,5 wactu IX «MexaHusMb»”

23 | Pacuer KOnMYECTBA M MIPOXOAHOTO CEICHWA NMPEAOXPAHUTENBHEIX KIIANAHOB COrMacHo TpeGosammsm 2.3.5 acta IX «MexaHM3MBDY

24 | Comepxanue TPOrpaMMBI ¥ TIPOTOKO/IA THIIOBEIX HCIIBITAHMN'

25 | UepTexu TOITMBHBIX TPyGOPOBOZOB BEICOKOTO ABNICHHS ¥ TOIUTMBHEIX (OPCYHOK®

26 | Cxemy cucTeMbl OOHApYXKCHHS M CHTHAIM3ALMM MACINHOIO TyMAaHA B KapTePe MIM PaBHOLEHHOIO YCTPOWCTBA B COOTBETCTBHH C
TpeGosanuamu 2.3.4.8 — 2.3.4.22

27 | Aeram MexaHMuecKuX COEIMHEHMI TpyGonporomos (B npenenax asuraremns), M. 2.4.5 sactu VIII «Cuctemsi u TpyGonpoBOIED

28 | doxymenTsi, oATBEpKAAIOMIE paborocnocobHOCT: pH yCIOBMIX OKpyKarome# cpemst (M. r.2.3 gactu VII «(MexaHuaecKue YCTAHOBKHN)
29 | IOKyMeHTALMIO IO TIPOrpaMMHPYEMEIM 3JIEKTPOHHBIM CHCTEMaM B COOTBETCTBUM ¢ TpeGosanmsmu 1. 7.10 wactu XI «neKTpHaecKoe
o6opynosanme)» (€CIM OPUMEHHMO)

S oWV NAUN R WN =

! st omo6perms CRBAPOMEBIX MATEPHATIOB 1 TEXHUMUECKUX TPEGOBaRk 110 caapke. TexHONOrus mponecca CBAPKY JO/LKHA COLCPKATh CBSACHUS
no Tepmoobpaborke feraneii p U NOCie CBapKH, TPeOOBAENA K CBAPOIHEIM MATCPHATIAM, IAPAMCTPAM M YC/IOBUSM MPOBEICHHS CBAPKH,
I[ml KaXx/[0ro MUIMHAPA, €CHM Pa3sMEPhl H HCIONHECHME MMCIOT OTIIAIHC,

3[ins cpasaenus ¢ TpeGoBAHMAMY Peructpa ayis Marepuanos, METOZIOB HEPA3pyLIAIOLICTO KOHTPO/SA M MMAPARIMYECKHX MCILITAHMM, 9T0
npumeﬂmm
,I[ml BCEX ABHMIATCICH.
Tom-xo Zns apurareneii ¢ guamerpoM mwmazApa 200 MM u Gonee wm 06seMoM kaprepa 0,6 M> u Gonee.
OKYMCHTAIMH JIOJDKHA CONCPIKATh CBEACHMA 0 JARICHUIO, Pa3Mepy TPyO M Marepuanam.
IIporokon ucrkTanuii MOKET GBITH NPEACTARICH NOCHE 3ABSPIICHHUA THTIOBBIX MCTLITAHMIA B BO3MOXHO KOPOTKMH Cpok (cMm. mn. 5.14
qacty IV "Texumueckoe HaGmoneHKe 3a M3rOTORICHUEM H3/icimii " [IpaBuI TEXHIYECKOro HabMOACHAS 3 NOCTPOMKOM CYZOB H M3TOTORICHUEM

MATEPHANIOB M M3ACIH JUIA CYHOB).
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TNopsnok npeacTaBiIcHAS M PACCMOTPCHAA HOKYMEH-
Tampm mo JIBC — cm. Tlpunoxenmwe 2 «Ilopamok
TPENCTABICHUA W TPOXOXICHHA JOKYMEHTAIMH» K
pa3n. 5 «Mexanmsmey gactH IV «Texmmueckoe HaO-
JOOACHHE 334 M3TOTOBJICHMEM W3eimi» IIpaBwin TexHM-
YECKOTO HaOMIONEHNA 33 TOCTPOMKOM CyIOB HM H3IO-
TOBJICHAEM MATEPHAJIOB M M3ICIINH IS CY/IOB.

.2 TO0 BCEM APYTHM MEXaHM3MaM, perIaMeHTH-
pyeMBIM Hacrosiue# dacteio IIpaBmi, kpome apuwra-
Telnei BHYTPEHHETO CTOpaHHSA:

.2.1 ommcaHWe C OCHOBHEIMH CBEHCHHAMH IO
MEXaHA3MY WIM TEXHHICCKUC YCIIOBHS,

.2.2 ugeprexnm OOmMX BHIOB MEXaHHU3MOB C
TIPOJIONBHEIMH M TIOTIEPETHEIMH Pa3pe3aMu;

2.3 "epTexn (yHAAMEHTHHIX paM, KapTepoB,
CTaHHMH, KOPITyCOB, KPHINIEK W APYTHX ACTAICH JMTOMH
HIIA CBapHOM KOHCTPYKIMH C YKa3aHWECM CBapHEIX Y3JIOB
H TEXHHYECKHX TpeOoBaHMil IO CBapKe;

2.4 "epTeXh KOJICHYATHIX BAJIOB, YIOPHHIX BAJIOB,
TPY30BEIX BaJIOB H JPYIHX BalOB, a TAKXKE HX IPHBOAOB
(mepenas);

.2.5 9epTexKH MATYHOB, INTOKOB M MOPITHEIH;

+2.6 9epTexXH KPHIIEK IMHAPOB M LIMIIMHAPOBBIX
BTYJIOK;

.2.7 "depTexu MEeCTePeH M KoJieC 3yOuaThix mepenad
M HX BaJIOB;

2.8 "epTexu BeAyIINX H BEHOMHIX 3JIEMEHTOB
THApoTIepenad, pa3obUIMTENBHEIX U YIPYTUX MyQT;

.2.9 gepTex YIOPHOTO IOAIIHITHIKA, BCTPOSHHOTO B
MEXaHH3M;

.2.10 "epTexx POTOPOB MApPOBEIX M Ta30BEIX TYp-
OVH ¥ KOMITPECCOPOB, a TAKXKe JUCKOB M pabodrx KoJec;

.2.11 d9epTeXHM TOIUIMBHEIX TPYOOIPOBOHOB BEICO-
KOTO JaBJICHHS ¥ WX 3allMTHl B CIIy9ac TOBPEKICHMNS;

.2.12 "epTexkM H3OJMALMH M 3alIUBKH Ta30BHI-
IyCKHBIX TPYOOIIPOBOAOB B NpEAEax MEXaHW3Ma,

2.13 cXeMEI OCHOBHBIX TPYOONpPOBOIOB M CHCTEM
TONJIMBA, CMAa3KH, OXJAXACHHA, Ta30BHIYCKHEIX,
TIPOIyBAHWA, BOSAYIIHBIX, YNPABICHWA, PETYIHPOBAHHA,
CHTHAJIM3ALMH, 3aI0NTH H TII. B NpEaciiax MEXaHH3Ma;

.2.14 cxeMH THAPABINYECKHX TPYOONPOBOLOB
MEXAaHW3MOB C THAPOTIPHBOZAMM;

.2.15 "epTekm KOHCTPYKLIMHM KPEIUIEHHS MEXAHM3-
MOB K (pyHEAMEHTYy M pacmojiokeHusA (PyHZAMEHTHBIX
60JITOB (TONBKO WIS TIABHBIX MEXaHW3MOB, IPHBONOB
3JIEKTPO-TEHEPATOPOB, PYJCBHIX MAIIHH, SAKOPHEIX,
HIBAPTOBHEIX M GYKCHPHEIX MEXaHH3MOB);

.2.16 pacdeTsl Ha TIPOTHOCTH AETANIEH MEXAHM3MOB,
permamenTHpyemeie TIpaBumam;

.2.17 nepedeHb OCHOBHEIX AETalel MEXaHW3Ma CO
cnennUKaLel MaTepHajioB W CO CBEACHHAMH O
YHCIIOBHIX 3HAYEHMAX NPOOHBIX HaBieHWit (TaM, rOe
OHH TpelyroTca);

.2.18 pyKkOBOACTBO 1O SKCIUTyaTallMM M 0O0CITy>w-
BaHMIO MEXAHU3Ma;

.2.19 mporpaMma HCIBITAHMH TOJIOBHBEIX M CEpHIi-
HBIX 00pa3IoB MEXaHM3MOB.

IIpuMedanu e JonomHuTeabHbIC TpeOoBanMA 110 06beMy
JOKYMEHTauMm Juia TypGonarnerareneii IBC — cm. 2.5.7.6.

1.2.4 Yeprexn peraneii MEXaHM3MOB, NEPEIHC-
JeHHHIX B Tabn. 1.2.4, Ho He ymoMsaHyTHX B 1.2.3,
TIOIEXAT COITIACOBAHMIO C PerucTpoMm.

B mpomecce H3TOTOBICHMA BCE 3TH ACTaH TIOH-
JeXKAT OCBHUACTENBCTBOBAHMIO PErHCTPOM Ha COOT-
BETCTBHE HMX COITIACOBAHHON TEXHHYECKOH NOKyMEHTA-
miun u TpeboBanuaMm dactedt XIII «MaTtepuansny
u XIV «Csapxay.

Tabnuna 1.2.4

Ne Havmenosanue Marepuan I'masa wactu XIII
/o «Marepuansny
1 JBHraTe BHYTPEHHEIO CrOpaHMs
1.1 | Pama dysmamenTHas, kapTep, CTOMKA, KOPIYC YIOPHOIO NOAIMIHUKS, Kpsuuky | Yyrys 3.9,3.10
PaMOBBIX NOANIMITHUKOB IOABECHEIX KOJICHYATHIX BAIOB Crans nuras 3.8
Crans xoBaHas 3.7
Cranp xaranas 3.2
Cruias amoMUHMEBEIR 52
1.2 | Biok DWIMEAPOB, KPEINKY OWIMHAPOB, KOPIyca KIANAHOB YyryH 3.9,3.10
Cranp muras 3.8
Cranb xoBanas 3.7
1.3 Brymku mMTMEAPOB M MX ACSTATH Yyrys 3.9, 3.10
Cranb muras 3.8
Cranb xoBaHas 3.7
14 | Ilopmers UyryH 3.9,3.10
Cranb muras 3.8
Cranb xoBaHas 3.7
CiaB amOMHHUEBEIH 52
1.5 | IlITok, xpeHuKondsl, NATEIEI FONOBHEIX COSIMHEHUH Cranb xoBanas 3.7
1.6 |Ilarys ¢ KpEIIKaM¥ IMATYHHOIO MOMIIMITHUKA Crans xoBanas 3.7
Cranb muras 3.8
1.7 Konergartsii Baj, Ban yHIOpHEI BCTPOSHHOIO YIOPHOrO MOAIIMITHUKA Crans xoBaHas 3.7
Crans muras 3.8
Yyrys 39
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IIpoooncenue mabn. 1.2.4

/o I'masa wacTu XIII
Ne Haumenosanue Marepuan «Marepuanen
1.8 CoeMHEIE My(ThI KOJICHIATOrO Balla Crams xoBaHas 3.7
Crans muTas 3.8
1.9 BonTel W ummueku kpeiiokondos, paMOBEIX M MIATYHHBIX NONUMIHUKOB, | CTams KoBaHas 3.7
LM/IMHPOBEIX KPHIIEK
1.10 | AukepHEIC CBA3M Crams xoBaHas 3.7
111 | Knanans! BIyCKHBIE M BEITYCKHBIC Crams xoBaHas 3.7
112 BONTHI COSMUHUTEIBHBIC CEKIUM KOMEHIATRIX BAIOB Crane xoBaHas 3.7
1.13 Harnerarene — Ban ¥ porop, BKkmodas Jnomnarku (TypOomarnerarenu u | Crams xoBaHas 3.7
DPMBOAHEIE KOMIPECCOPHI (BIKIIOWaA BO3XyXOAyBku tuma «Pyt»), HO He
BCIIOMOTATEIIBHEIE BO3LYXOLYBKH)
1.14 | PacnpemenurenbHbIN Bad, IISCTEPHN NPUBOLA PACIPEASTMTEIRHOIO BAIA Crams xoBaHas 3.7
1.15 | Perynsropsl 9acTOTHI BPALNCHUS, NPEACIEHEIC BRIKTIONATS — —
116 | IIpegoxpaHuTEeNbHBIC KIANAHEI KapTepa (L JBUTATENS ¢ JUAMETPOM LIMHAPA — —
6omnee 200 Mm)
117 | IIpoTBOBECH, €CIT OHM HE M3TOTORICHBI 320HO C KOICHIATEIM BAIIOM Crans xoBaHas 3.7
Crans jras 3.8
Yyryn 3.9
1.18 | IlomummEMKY pamMOBEIE, IIATYHHEIE, KpeHIKOndHbIE — —
1.19 TonmMBHEIE HACOCH! BRICOKOTO JABJICHHUS — —
1.20 Dopcysku — —
1.21 TormMBHEIE TPYOKH BBICOKOTO JABICHUSA Crans karaHas 34
2 Iapossic Typ6HHEI
2.1 Kopmyca Typbun Yyryn 3.9,3.10
Crans Jmrras 3.8
Crans karasas 33
2.2 Kopryca MaHEBpPOBBIX YCTPOMCTB, COIIOBEIC KOPOOKH Cramb muras 3.8
2.3 PoTopE! ENEHOKOBAHBIE, BABI, ZUCKH Crans xoranas 3.7
2.4 Jlonarku Cram xosanas 3.7
Crane maras 3.8
25 Baspaxu, cA3yOmas IpoBOJIOKa — —
2.6 Comna, muadparmer Yyrys 3.9,3.10
Crans xoBaHas 3.7
Crans mmTas 3.8
2.7 VrnoTHeHUNA - —
2.8 | My¢rs! coemMHMTETEHBIE Crans KoBaHaS 3.7
Crams muras 3.8
2.9 Boxrel ans coemumeHuMs AeTanedf pOTOPOB, pasheMOB KOpmycos Typbus, | Crams xoBaHas 3.7
COCIUHMTENBHEIX MybT
3 Ilepenatsn, ynpyrae H pa3o0MIMTEIBHBIE MY(DThI
31 Kopmyc Crams xoBanas 3.7
Crans karanas 3.2
Crans mmas 3.8
Yyryn 3.9,3.10
Cronae amOMUHMEBEIH 5.2
3.2 Banst Crane xoBaHas 3.7
3.3 Ilectepun, xoneca, 060ARI 3y6UaThIX KOEC Crans xoBaHas 3.7
Crans mmTas 3.8
34 Heramu My®bT, nepegaromue KpyTAIIMA MOMEHT:
.1 xecTRUE DeTATH Crans xaraHas 32
Crans xoBaHas 3.7
Crane muras 38
Hyryn 39
Criae amlOMUHEEBEIN 51,52
.2 ynpyrue peram Pesuna, curTeTHUECKMI —
Marepuan
Crans npyxusHasT —
35 BonThl coeuEUTENBHEIE Crans xoBaHas 3.7
4 Komnpeccoprl H Hacochl HOPIIHEBBIE
4.1 Ban xonenuarsiif Crams xoBaHas 3.7
Crane muras 38
Hyryn 39
4.2 ITTox mopmmeBoif Crane xoBasas 3.7
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Ilpadonxcenue mabn. 1.2.4

Ne HaumenoBanue Marepuan I'naba wacma XIII

o/ «Marepuans»

4.3 Ilarys Cranp xoBaHas 3.7
Yyryn 3.9
CrnaB amrOMHHWEBEIH 52

44 Iopmens Uyryn 3.9,3.10
Crams muras 3.8
Crams xoBaHas 3.7
Cruas MemEBIf 4.1
Cras amOMUHUEBEII 5.2

4.5 BU10K IMIMHAPOB, KPRIIKY LIHMHIPOB Yyryn 3.9,3.10
Crams muras 3.8

4.6 Brynka oummspoBas Uyryn 3.93.10

5 Hacochl HEHTpo6CKALIC, BEATAJIATOPLI H BO3NyXOHATHETATEIH

5.1 Ban Crams karaHas 3.2
Cranb xoBaHas 3.7

5.2 Pabouee KoNECO, KPRUIATKA Crans smras 3.8
Cuonas meaubii 4.1
CraB amoMUHHMEBEIH 52

5.3 Kopmyc Yyrya 3.9,3.10
Crane mrras 3.8
Crane xaranas 3.2
Cuas MeaRIA 4.1
CruiaB amoMuHuMEBEIi 52

6 PysneBric mpHBOALI

6.1 Pymnens 1aBHOTO H BCIIOMOTATEIILHOTO IPHBOAOB Crane xoBanas 3.7
Crans jmrras 3.8

6.2 Cexrop pynesoit Crans ymTas 3.8

6.3 Ionsyn (apmo Gawrepa) Crans xoBasas 3.7

6.4 INopaY cO DITOKOM Crams xoBasast 3.7
Crams muras 3.8

6.5 LunveAps! Yyryn 3.9, 3.10
Cransnas Tpy6a 34
Crans mrras 3.8

6.6 Ban npuBogHoii Crams xoBanas 3.7

6.7 Illecrepry, 3yGuarsie Koneca, 3y6uarTsic BEHIBI Crans xoBaHas 3.7
Crams mmras 3.8
Yyryn 3.9

7 Bpaminuin, WNHIH, IBAPTOBHRIC M OyKCHpHBIE NeGeaKrn

7.1 Banrer npuBogHEIE, IPOMEKYTOIHBIE, TPY30BEIE Cramn xoBanas 3.7

7.2 IllecTepru, 3y6uarsie Koneca, 3y6uaTic BEHIBI Crans xoBaHAs 3.7
Crans jmras 3.8
YUyryn 3.9

7.3 3Be3nouKM Crans jmras 38
Yyryn 3.9,3.10

7.4 My®TeI BIIOYEHMS KyJTa9KOBRIC Crane xoBaHas 3.7
Crams muras 3.8

7.5 JIeHTHI TOPMO30B Crans xaranas 3.2

8 IIpuBOABI HAPABTHICCKHE, HACOCHI BHHTORBRIE,

IIECTEPEHTATRIC, POTAlMOHHBIC

81 Ban, BuHT, porop Crams xoBaHas 3.7
Crams muras 3.8
CrinaB MemHbIif 41

8.2 ITTox Cranp xoBaHas 3.7
CunaB MeaHEDI 4.1

8.3 Iopiens Crans xoBaHas 3.7
Crams imras 3.8

84 Kopnyc, mumszp, o6oiima BUHTOBOTO Hacoca Crans mras 3.8
Yyryn 3.9,3.10
Crunas mezHbIi 4.1
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Ilpasuna knaccugurayuu u nOCMpPoLKYU MOPCKUX CyO08

Oxonuanue maén. 1.2.4

Ne HaumenoBanue Marepuan I'masa gacmm X111
n/u «Marepuansn
8.5 IllecTepaun Crans xoBaHas 3.7
Crans ymras 3.8
Yyryu 3.9,3.10
Cruias MezHbIM 4.1
9 CemapaTophl HEHTPOOECKHEIC TOMIMBA M MAcia
9.1 Ban 6apabana Crans xoBaHas 3.7
9.2 Kopmyc Gapabana, Tapenxu Gapabana Crans xoBanas 3.7
9.3 Illecrepau NpUBOXHKIC Crams xoBanas 3.7
Cnnas menmniii 4.1
10 Ia3oTypOHHHRIC XBHTATCIH
10.1 | Kopuoyca TpyOuE u KoMmpeccopos, guadiparMbl H KOPITyca KaMep CropaHus Crans xaranas 33
Crans ymras 3.8
10.2 | Poropm u mucku TypOus Crans xoBasas 3.7
10.3 POTOpH ¥ AMCKH KOMIIPECCOPOB Crams xosasas 3.7
104 | Jlomarxu Cramb xaraHas 33
Cranb xoBaHas 3.7
Crans miras 3.8
10.5 | Jlomarku xoMOpeccopoB Crans koBaHas 3.7
Crane maras 3.8
10.6 Bansgaku ¥ CBA3yIOMasi IPOBOJIOKA — —
10.7 | Xaposrie TpyOm Kamep cropaaus Crans karaHas 33
10.8 | TemnooGMeHHEIC IOBEPXHOCTH PETCHEPATOPOB Cramb karanas 33
10.9 Ymioraenus — —
10.10 | dnaHOE COCAMHMUTENEHRIX MypT Crams xoBaHas 3.7
Crane ymras 3.8
10.11 | BonTel COCAMHMTENLHEIC JCTANicHi POTOPOB, PasheMOB KopmycoB TypOuH u | Crans xoeanas 3.7
KOMIIPECCOPOB
IIpumeqanue. Bubop MarepuanoB npou3BoguTca B cootercreum ¢ 1.6 ¢ yaerom 1.6.7.

1.2.5 Portopsl, BaJIl M AWCKA TIAPOBEIX TypOMH M
ra3oTypOMHHEIX JBUTATENEH, a Takke OONTHI COCHHHM-
TEeJIbHEIE KOPIYCOB TYypOMH BEICOKOTO MAABJICHHA
TOAJIEKAT TPHM HU3TOTOBICHHH KOHTPOIK YJIBTpa-
3ByKOBHIM METOIOM. Baibl miaBHEIX 3y0qaThix mepemad
mpu Macce Oonee 100 xr, mecrepuu, 3y6daTrie Kojeca
(obome1) mpu Macce OGosmee 250 xr momyexkarT IpU
M3TOTOBJIEHMH KOHTPOJIO YJIETPa3ByKOBEIM METOLOM.

Hderamu pgBUrareneii BHYTPEHHETO CTOpPaHHA M3
CTAIM TaKXKe IOAJIENKAT TPH H3TOTOBJICHHH KOHTPOIIO
YJIETPa3ByKOBHIM METOIOM B COOTBETCTBHM C TpeboBa-
HueM Tabm. 1.2.5.

KoHTpons yIBTpa3ByKOBEIM METOAOM IIPOBOTHUTCA B
COOTBeTCTBMM ¢ TpeboBammamu 2.2.9.2 gactm XIII
«Marepuas.

Tabnupa 1.2.5

Ne Juamerp DMIMHApA,
/o MM

IopsgxoBEL HOMED
ngeram o Tabm. 1.2.4

1.1,12,14,1.6u 1.7
11,12, 1.4 — 1.7

1 | o 400 BxmoquTENEHO
2 | Bonee 400

1.2.6 [ina gpuraresieii BHYTPEHHETO CTOPAHMS CTAITHHEIC
KOBAHEIE ¥ JIMTHIE JIETAH, BKITIOIAs X CBAPHBIE COSIUHEHNA,
JOJDKHEI TIOABEPTATECA B TIPOLIECCE M3TOTORIIEHUST KOHTPOITIO
MATHUTOIIOPOIIKOBEIM WM KATWUPHBIM METONAMH HA
OTCYTCTBHE TIOBEPXHOCTHBIX JS(CKTOB, a Taloke KOHTPOIIIO
YIBTPasByKOBEIM MerozioM. IlepedeHs neraneit u Komrio-

HEHTOB YCTaHARIHMBACTCA B COOTBETCTBHE C TPeOOBAHMAMM
Talu. 2.2.2 npunoxenns 8 k paza, S gac IV «Texuudeckoe
HaOmozeHne 3a W3rOTOBNICHMEM wu3Aenminy IIpaBun
TEXHHYECKOTO HAOMIOZEHHs 3a TOCTPOHKOH CyHOB H
MRIOTORJICHHEM MATCPHATIOB M M3ACIAN I CYZIOB.

VYka3aHHOMYy KOHTPOJIO AOJDKHBI TakXe TOJBEp-
ratecs pabovHe JIOTATKA TIABHEIX W BCIIOMOTATEIEHBIX
TIapOBHEIX TYpOMH, HANPABIAIONIME JIOTIATKH TIIABHBEIX
TypOMH M JIONaTK¥ TypOWH ra30TypOMHHBIX JABHTATEIICH.

1.2,7 TIpu HaIMYUK COMHEHHH B OTCyTCTBHH
medexroB Permctp Moxer morpe6oBaThE TPOBEACHUA
Hepa3pymamwmero KOHTPOJISA APYTHUX peTane
MEXaHM3MOB M MX CBapHEIX COCHMHEHMI.

1.3 ACIIBITAHAS I'HIPAB/THAYECKHE

1.3.1 Jleram MeXaHM3MOB, 34 MCKIFOYCHHEM JICTATCH
JBUTaTeNe¥ BHYTPEHHETO CropaHus, paboraromue Ipu
M30BITOYHOM JaABJICHHH, IIOCIE€ OKOHYATEILHOM
MeEXaHNIeCKOoW 00paboTKH, IO HAHECEHWS 3aIUTHBIX
TIOKPHITHI JO/DKHBI OBITh HCTIBITAaHBI IPOOHBIM THIPABIH-
9eCKHMM JIABIICHHAEM Py, ONPEETICHHEIM TI0 (hopmyite

Prp=(1,5+0,1Kk)p,

rge p — MakcumansHOe pabodee zaBmenue, Mlla;
k — xoadduument, npuHUMaemsi no Tabm. 1.3.1.

(1.3.1)



Yacme IX. Mexanuszmol

11

Bo Bcex cimygasx Be/maMHAa NPOOGHOTO HABIECHUA
JIOJDKHA TIPHHAMATHCA HE HIDKE NABJICHMSA, YCTAHABIM-
BalOIIETrOCA TPH MOJNHOM OTKPHITHH MNpPEeNOXpaHH-
TENBHOTO KJamaHa, HO He Hmxe 0,4 MIla mna
OXJIAKAAEMBIX TIONIOCTEH JETajie M PAasIgHOro poja
ymiotHeHn#t 1 He Hwke 0,2 MIla B apyrux cimydadx.
Ecimm temmeparyps wm pabounie JaBICHHA NPEBHINAIOT
npexycMoTpeHHsie B Tabn. 1.3.1, mpobHoe npamiieHme
JOIDKHO OHITB B KOXAOM cifydae ogobpeHo Permcrpom.

1.3.2 [omyckaercs MCIBITAHME JETajlled W y3JI0B
MEXaHHU3MOB pa3JeNIbHO MO TMOJIOCTAM HNPOOHEIM
JABJICHACM, Ha3HAYCHHBIM COOTBETCTBEHHO DpabodeMy
JABICHAIO H TEMIIEPAType B KKAOH MOJIOCTH.

1.3.3 Jleraym ppuratencd BHYTPSHHETO CTrOpaHMS
JOJDKHEI HCHEITHIBATBCA B COOTBETCTBHH C TpeGo-
BaHmsamH Tabnm. 1.3.3.

1.3.4 Jleram ¥ Y3/l MEXaHW3MOB, 3AIIOIHEHHEIE Hed-
TENPOAYKTAMH WM HMX TapaMH (KOpIyca pemyKTOpOB,
TOANOHE H TIL) TOX THAPOCTATHIYECKAM WIM arMoC-
(epHEIM [ABNEHHEM, IO/DKHBI TIOABEPTATHCA HCTIHITAHHUAM
Ha MaCJIOHETIPOHHLIAEMOCTS CTI00000M, omobperHEM Pervict-
poM. B CBapHEIX KOHCTPYKLMAX HCTIBITAHHIO HA MACJIOHE-
TIPOHHIIAEMOCTH JOCTATOMHO TIOIBEPTATH TOHKO CBAPHBIC IIIBEL

1.4 ACOLITAHMSA B JEACTBHHA

1.4.1 Kaxapiit MexaHM3M TOCIIE OKOHIaHHA COOpKH,
pEryIMpoBKH M 0OKaTKH 0 YCTAHOBKH Ha CYIHO JIOJDKEH
OLITH MCIIHITaH Ha CTEHAE MOJ] Harpy3Ko# 1o mporpamMMe,
omobpenHoit Peructpom.

Tabnunpa 1.2.6

PaGouas Temueparypa, °C, max
Marepuan XapakTepucTHKa
120 200 250 300 350 400 430 450 475 500
p, MIla — 20 20 20 20 10 10 10 — —
Crans yrnepomucras
k 0 0 1 3 5 8 11 17 — —
Crane Monubgerosas u momu6- | P2 MIIa - - - - 20 20 20 20 20 20
IEHO-XPOMHMCTAS C COZCPKAHUEM
monubaena ue Menee 0,4 % k 0 0 0 0 0 1 2 3,5 6 11
p, MIla 6 6 6 6 — — — — — —
Uyryn
k 0 2 3 4 — — — — — —
p, MIla 20 3 3 — — — — — — —
Bpon3a, naryss u Meap
k 0 3,5 7 — — — — — — —
Ta6annpa 1.3.1
Hetans Tpo6Hoe masnenne’
KpHIIKa DUTHEIPA, TONOCTh OXIANKICHUT
Brynka mMiMHApPA IO BCei UIMHE TONOCTH OXJIAKICHUS 0,7 MIla

CO31aCT YIUIOTHCHUC

Tonoska NOpLIHS, MONOCTE OXNAXACHHS HOCTE COOPKM CO INTOKOM, €CIM NOCHCABMM

[umHApOBkIi GIOK, IONOCTE OXIANKICHUS
BrxiionHo# knamaH (KOPITyc), MOMOCTE OXIQKICHUS
Typborarserareis, IIOIOCTs OXTKACHUS
Brxyonzo# Tpy6onpoBoz, MONOCTh OXNAKAECHMS
Oxnaguremu (¢ 06eux cropos)®

ocymmTensHbIe — pabouawe nonocty

BO3ZYXOOXJIATHTEIH:
CTOPOHA BOZEI

Hacocel, HaBemMEHHEIE HA ABUraTeib, MACIHHEIC, BOAAHEIC, TOIUIMBOIIOAKAYMBAIOIIUE,

KoMnpeccopsl, HaBemEHHBIE HAa JBHrATENb, BKIKOYAA LMIMHAPH, KPHIIKA |

0,4 MIla, Ho He Menee 1,5 p

CTOPOHA BO3ZYXa

TOIUIMBHKIC TPYOKM
[umsap npoxyBogHONO Hacoca

Kopnyca TOImmMBEEIX HACOCOB BBICOKOIO AaBieHus (CTOPOHA HarHeranms), (OPCYHKH M

Hacocsi 1 TpyGonpoBOEI CHCTEMB! MMAPARIVKY, LMBZAPE! MMIPONPHBOIA KIAAHOB

L5p

1,5 p wim p+ 30 MIla B 3aBUCHMOCTH OT TOIO, 9TO
MCHbBIIC

0,4 MIla

1L5p

Ins oTaenEEEX THIOB ZBHraTENCH IO COMACOBAHMIO C Peructpom yxa3aHHEIC BRINC HOPMBI MOTYT GBITh H3MCHEHBI.

[lns CTANBHEIX KOBAHKIX KPBILIEK IUAPABIMYECKUE HCTIBITAHMA MOTYT ORITH 3aMEHEHBI OCBHACTCIBCTBOBAHUEM C NMPUMCHEHMEM METONOB
HEPaspyLIAIOLIEro KOHTPOIS M NPEACTARNCHHEM NOAPOGHBIX JAHHBIX O TONIMHAM M pasMepam.

3Bosayxooxmagerremu TypGoHarseTareneii nomIexaT rUAPABINYIECKOMY MCIKTAHMIO TOJMBKO CO CTOPOHBI BOZBI.
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B OTACHBHHX CHydadx IO COINACOBAHHK) C
PerucTpoM WCIHITAHMA HA CTEHAE MOTYT OHITH 3a-
MEHEHHI MCIIEITAHMAMM Ha CYHHE.

1.4.2 TonoBHEIe 00pa3BEl MEXaHW3IMOB JIOJDKHEI WIC-
TIBITHIBATECA TIO TIPOrpamMMe, o0ecTIcYMBalome TPOBEPKY
HaIeXHOCTH H JUIMTEIBHOM paborocmocobHocTH OT-
JENBHBIX JICTANCH Y3JI0B ¥ MEXaHH3MOB B IIEJIOM.

1.5 OBIHE TEXHHYECKHE TPEEOBAHHA

1.5.1 Mexann3mel, iepeuncienssie B 1.1, DoimkHEI
COXpaHATh PaboTOCIIOCOOHOCTE B YCJIIOBHAX OKPYXalo-
e cpensl, yka3aHHbIX B 2.3 gacth VII «Mexannueckue
YCTaHOBKH».

1.5.2 KoHCTpyKups IMaBHBIX MEXaHH3MOB, TIPEIHAS-
HAYEeHHBIX T VCTIONB30BaHMS HA CYJaX C ONHOBATHHBIMH
YCTaHOBKaMM, KaK TNPAaBWIO, JOIDKHA TPEHYCMATPHBATH
BO3MOXHOCTh MX DaOOTEHI B aBapHHHEIX peXMMax Ha
CHYDKCHHOM MOIIHOCTH TIPH BHIXOZIE M3 CTPOA AETaiei,
3aMeHa KOTOPBIX B CYHOBBEIX YCIIOBHAX HEBO3MOXKHA WITH
CB3aHA C IINTEIEHON 3aTPaTod BPEMEHH.

1.5.3 CrambHele KOBaHEIC, JIMTHIE M CBapHHIC, a
TakXe YYTYHHBIe JOeTalH MEXaHHU3MOB IpH
M3TOTOBIICHMH JOJDKHBI TIOABEPTraThCA TEPMHUECKOM
0o6paboTke B COOTBeTCTBMM C TpeGoBanmsmm 3.7.4,
3.8.4, 3.9.4, 3.10.4 gactu XIII «Marepuame» u 2.1.16
gacti XIV «CBapkay.

1.5.4 KpenexHrle meTaiM ABIKYMMXCH dacTei
MeXaHU3MOB M YCTPOHCTB, a TaKKe KPEICKHEIC JICTAH,
HaxoffIMecs B TPYSHOAOCTYNHBIX MECTaX, JNOJDKHEI
MMETh TIPUCHOCOONEHHS MIHM COOTBETCTBYIOIIYIO
KOHCTPYKIMIO HE JOIYCKAIIHE CAMOIPOH3BOJEHOIO
X ocaabiieHus ¥ OTIAIH.

1.5.5 Harperhie TTOBEpXHOCTH MEXaHHM3MOB M 000-
PYHZOBaHMS HO/DKHEI ORITH M30JIMPOBAHEI B COOTBETCTBAM
¢ 4.6 gactu VII «MexaHWIeCKHE YCTAHOBKID).

1.5.6 erami MexaHW3MOB, COTIPHKACAIOIMAECH CO
cpenoif, BRI3HBAIOINECH KOPPO3HMIO, HOJKHE OHITH
M3TOTOBJICHE M3 AHTMKOPPO3HOHHOTO MaTepHayia HIIH
HMMETh CTOHMKHE NPOTUB KOPPO3HH TOKPEITHA.

B oxjaxpmamoIuX NONOCTAX MEXaHH3MOB H
oXJIafUTeNeH, B KOTOPHIX LMPKYJIHMPYET MOpPCKas BOJa,
JOJDKHEI ORITh YCTAHOBJIEHEI TIPOTEKTOPEL

157 CucreMsl OUCTAHIMOHHOTO ABTOMATHIMPOBAH-
HOTO YNPABRICHMS, B TOM YHCIEC aBAPHHHO-TIPCAYIPEIH-
TEIBHON CHTHAM3ALMM WM 3aIOATHL, JIOJDKHEI OTBEIATh
TpeOoBaHMAM JacTH XV «ABTOMATH3ALMD?.

1.5.8 CucreMnl M TpyOOTpOBOAE ABHMTATENCH M
MeXaHM3MOB JO/DKHBE OTBedarh TpeboBarmam gacta VIII
«CHcreMnl B TpyOGOTIPOBOIBD».

1.5.9 OnextpooGopyaoBanme apurareneii m Mexa-
HHU3MOB JOJDKHO OTBedars TpeboBammsaM dacthm XI
«QnexTpudeckoe 060pyIOBaHHE.

1.6 MATEPHAJIBI H CBAPKA

1.6.1 Marepnainsi, npeaHA3HAYCHHEIE YIS W3TOTOB-
JICHNA ACTalell MEeXaHW3MOB, JOJDKHHI OTBEYaTh Tpebo-
BaHMAM COOTBeTCTBYIommX maB dactn XIII «Marepna-
JBI», yKa3aHHBIX B rpade 4 Ttabm. 1.2.4. Marepuanst
Jeranieit, ykazanauix B 1.13,2.5,2.7—2.9,34,35,
53,63 —65,73—175,81—385,9.1—93, 10.6,
10.8 — 10.11 Tabn. 1.2.4, MoryT GHITh BHIOpaHEI TaKXe
mo craHgaptaM. IIpUMEHCHHE MATEPHAIIOB B 3ITOM
Cilydae TOAJIEXHT COIIacoBaHMI0O ¢ PermctpoM mnpm
PacCMOTPEHHH TEXHHIECKOH JOKYMEHTALIMH.

1.6.2 Mareprans peranei, NMEPEINCICHHHIX B
m. 2.1 — 24, 2.6, 3.2, 3.3, 3411, 41, 6.1, 6.6, 7.1,
10.1 — 10.5 Tabn. 1.2.4, momiexaT OCBHIETEIHECTBO-
BaHHIO PEerncTpoM npH M3roTOBJICHNH.

Marepnane peraneil ABHrarened BHYTpEHHETO
CTOpaHHsl TOIEXKAT OCBHJCTEILCTBOBAHMIO Permcrpom B
COOTBCTCTBHH C TipHioxeHWeM 8 k pasm. 5 gactm IV
«TexHmueckoe HAOIONEHHE 33 H3TOTORICHHEM H3ACIHID)
IpaBnn TexarMecKoro HaOMOAEHNS 33 TIOCTPONKOM CyIOB ¥
M3TOTOBJICHHEM MATEPHANIOB M M3EINMN IS CyIOB.

Tlo ycMorpermio Pernctpa MoxeT OHITB IPOBEIEHO
OCBHJETEILCTBOBAHAE TPYO M apMaTyphl cHCTeM, pabo-
TAWIIHX IIOA JABICHHCM H BXOAAMIHX B COCTaB
OBHUTATCNA, IPH UX H3TOTOBICHHAM.

1.6.3 TIpu NPUMEHEHMM OIS JETANECH MEXAHAIMOB
JIETHPOBAHHOH, B TOM YMCJIE JKapOIPOYHOH, Kapo-
CTOMKO#M CTaJIH M CTAJIM BRICOKOH NPOYHOCTH WM JICTH-
poBaHHOTO 9yryHa PervicTpy mOJDKHEI ORITH TpeICTaB-
JICHEI JAHHBIE TI0 XAMHIECKOMY COCTABY, MEXAHHIECKHM
H CHELNHAJIbHEIM CBOWCTBAM, HOATBEPXAAIONMNAE
BO3MOXHOCTh TIPHMEHEHHA TI0 Ha3HAYECHHIO.

1.6.4 Ins peraneit mapoBHX TypOMH ¥ ra30TypOMH-
HEIX JABWTareieil, paGoTalOIMX B YCIOBHAX BHICOKHX
Temueparyp (400 °C u Brille), JOIDKHEI OBITh IPOBEAEHEI
MCIIBITAHMA MAaTepHalla Ha PacTAXCHHE TIPH PacICTHOM
TeMIIepaTrype, a npH Heobxommmoctn Permcrp Moxer
MoTpeOOBaTh NMPEACTABICHNA AAHHHIX O TIPEAeCie M-
TEJILHOHM NMPOTHOCTH MaTepHaya NpH PacdeTHOM Temiie-
patype.

1.6.5 YyryH c mapoBHIHEIM rpad)TOM HOITYCKAETCA
MPUMEHATH J0 Temueparypsl 300 °C, cepriii 9yryn — a0
250 °C.

1.6.6 TIpy HM3TOTORJICHHMM JAETANCH MEXaHW3MOB C
TNPUMEHEHHEM CBapKH JOJDKHBI BEINONHATECA TpPebo-
BaHns gacth XIV «Csapkay.

1.6.7 B ycranoBkax ¢ JIBC, ocHameHHEIX TypOm-
HAMM M TIepefiadaMH, TPAMEHEHHE MATCPHANIOB, WHEIX
9eM CTallb, MOXET ORITH AOMYIIEHO C YYETOM OLICHKHA
ONaCHOCTH BO3HMKHOBCHHMA TIOXAPa NpPH NPHMEHESHAH
TaKMX KOMITOHEHTOB. MarepHaisl, WHBEIE 9EM CTallb,
MOTYT MPAMEHATECA YIS CICAYIOINX KOMIIOHEHTOR:

.1 BHyTpeHHHE TPYOOIIPOBOIRI, W3 KOTOPEIX HEBO3-
MOXHBEI TIPOTEYKH TOPIOYHX KHIKOCTEH Ha TIOBEPXHOCTH
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MEXaHM3MOB WY B MAIMHHEIC TIOMCIIEHHS B CITy9ac MX
paspyImeHvs;

.2 KOMIIOHEHTHI, TTOABEPTacMEIe TpH paboTe Mexa-
HH3MOB TIOTIAIAHMIO OPEHI3T TOPIOIHX KUOKOCTEH TOIBKO
C BHYTpPEHHEH CTODOHEI, TakMe KaK KpHIIKH MeXa-
HHU3MOB, TOPLCBEIE KPHIUKH PacHpeAeTHTeIEHOTO Bajla
¥ IPUBOJOB KJIATIAHA, KPHIIIKK CMOTPOBHIX TIOYKOB U
nomgonsl (cMm. Takxke 2.1.10 mactn VI «CucreMsl u

TpyOOIIPOBOAEDY;

.3 KOMIIOHEHTEI, HABENIIAHHEIC HA MEXaHMU3MEI, KOTO-
pHE YZOBICTBOPAIOT TPeOOBaHMAM WCIIHTAHUN Ha
OTHECTOMKOCTE B COOTBETCTBHM C NPHUMEHMMBEIMH Ha-
IMOHAJLHEIMM M MEXIyHApOOHEIMM CTaHAApPTAMH H
COXPaHSIOT IIPH 3TOM MEXAHWICCKHC CBOMCTBA, JOCTa-
TOYHEIE IS LEleH WX NPUMEHEHHA 10 HAa3HA9CHHIO
(cm. Take 2.1.10 gwacrm VIII «Cucremsr u TpyGo-
TIPOBOZEDY).
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2 IBUI'ATEJIM BHYTPEHHET'O CI'OPAHUSA

2.1 OBIIIHE NOJOXEHHMA

2.1.1 TpeboBamma HacTOAmEro paszena pac-
TIPOCTPAHAIOTCA Ha BCE ABUTATENH BHYTPEHHETO
CTOpaHAA MOLIHOCTEIO 55 KBT m BhImeE.

ObbeM TpeboBaHMM K [BHTaTe)IIM MOIIHOCTHIO
meHee 55 kBT MoxeT OHTH CHHXEH C y4EeTOM
0CODEHHOCTEN MX KOHCTPYKUMH M HA3HAYCHHA.

TpeGoBaHus K JBYXTOIUIMBHHEIM JBHTATEIAM
BHYTPEHHETO CTOPAHWA YKa3aHEI B pa3z. 9.

PervcTpom MOryT NpeRBABIATECA JOTIONHATELHEIC
TpeOOBAHHA K KOHCTPYKIHMH, 00BEMY OCBHAETENBCTBO-
Bauwi 1 ucierraawii JIBC ¢ 3IeKTPOHHBIMH CHCTEMaMH
YIIPaBIeHHS Ha OCHOBE pa3pabOTaHHEIX HOPMAaTHBHO-
METOAMYECKMX MarepuanoB Permcrpa.

2.2 OBIIIME TPEEOBAHMSA

2.2.1 JIsuraTes JOJDKHHI JOMYCKaTh BO3MOKHOCTD
paboTe c meperpyskoii He memee 10 % pacuerHOM
MOIIIHOCTH B TedeHNE He MeHee 1 4.

2.2.2 Jlpurareiy, IpemHa3HAYEHHBIE IS MCIIONb-
30BaHMSA B Ka9€CTBE IVIABHEIX, JO/DKHEI TAKXKE OTBEYATh
TpeboBamuaM 2.1 uactu VII «Mexanndeckue ycra-
HOBKWY.

2.2.3 HepaBHOMEPHOCTH 9aCTOTHI BPALICHUS THA3EITh-
TEHEPaTOPOB TIEPEMEHHOTO TOKA, MPEAHA3HAYCHHBIX I
TapajuienbHOM paboThl, AOMKHA OBITH Tako#, YTOOEI
aMIUMTYZa YIVIOBHIX KojieOaHmii Bajia reHeparopa Owita
He Gomeme 3,5°/P, rae P — 4HCIO Tap TOIIOCOB
TeHepaTopa.

2.2.4 KpeituxondHrie asuratenu, NPOLyBOIHEHIE
TIOJIOCTH KOTOPHIX CBS3aHEI C INUIMHIAPAMH, XOJIKHEI
MMeTh OHOOPeHHYI0 PerucrpoM cCHCTEMY IOXapoTy-
LIEHWS, aBTOHOMHYK) OT CHCTEMEI HOXAPOTYLICHHS
MammHHOTO oOTtmeseHusa (cM.Tabm. 3.1.2.1 wactu VI
«IIpoTHBOTIOKAPHASA 3aIIIUTaY).

IIpomyBodHEIC IIONOCTH ITIABHEIX JBHTATENCH HA CyIax
6e3 MOCTOAHHOM BaxThl B MANIMHHBIX ITOMELIEHMAX
KaTeropu A JO/DKHEI ORITE OOOpPYZOBaHEI CHCTEMOM
CBOEBPEMEHHOTO OOHApYXCHHS MOXapa W IOAAYM
CHUTHajla TPEeBOTH IIPH BO3HHKHOBEHHH IOXapa
(cm. 4.2.3.1 gactu VI «JIpoTHBOTIOKAPHAS 3aILUTAY).

2.2.5 JIu3enb-reHepaTOprl, NPEAHA3IHAYCHHEIC
IS WCTIONB30BAaHMSA B KA9€CTBE ABAPMIMHBIX, JOJDKHEI
MMETh aBTOHOMHEIC CHCTEMBl TOIUIMBA, OXJIAXKICHHMS
CMa3KH.

Ilox aBTOHOMHOCTBIO CHCTEM OXJIDKACHHMSA CIICAyeT
TIOHAMATh MX HE3aBHCHMOCTb OT ODOpYNOBaHMS, TIPHBE-
nenHoro B 4.3 gactn VIII «CucreMEl ¥ TpyGOIpOBOAEDS.

2.2.6 [Isurareim, NpemHA3HAYCHHLIC A TPHBOJA
aBAPHHHLIX T'EHEPATOPOB, KOTOPHIE TAKXKe MOTYT OBITH
HCTIONBb30BaHHl KAaK HCTOYHHMKH OJIEKTPOSHEPTHM JIA
HeaBapniHeIX Lene#t (cM. 9.4.2 gactu XI «Onekrpm-
geckoe 000pymoBaHME»), JOJDKHEI OHITE 0GOpYHOBaHEI
TOIUTMBHBIMM H MACISHEIMH (HIBTPaMH, a TaKxXe
KOHTPOJIBHO-H3MEPUTEILHEIMA NpHOOpamMK, cCATHAIM3a-
LHel M 3alMTHBIMM YCTpPOMCTBaMM, Kak 3T0 Tpebyerca
IS TPUBOJHEIX ABHTAaTeleH OCHOBHBIX HCTOYHHKOB
IEKTPOSHEPTHH NpH OE3BaXTEHHOM OOCITYKHBAHMH.
ITpn 3TOM pacXomHbIC TOIUIMBHEIC LMCTEPHHI JOJDKHEI
HMETh CHTHAJM3ALMIO 10 HIDKHEMY YPOBHIO TOIUIMBA,
KOTOPHIF COOTBETCIBYET 00BeMy PacXOTHOM TOIUIMBHON
LIMCTEPHBI aBapHHHOIO Iu3eib-reHeparopa (cm. 13.8.5
gacti VIII «Cucremsl 1 TpyGOmpoBOaB1»).

Kpome sTOro, Takme IBHTATEM IJOJKHHEI HMMETH
KOHCTPYKIMIO M CHCTeMy OOCITy>XMBaHHMSA, TapaHTH-
pylolpe WX IOCTOAHHYI0 TOTOBHOCTH K HCHOJB30-
BAaHMIO B Ka9CCTBE ABapHIHBIX NMPH HAXOXKACHHH CYyJHA
B MoOpe.

2.2.7 Pacdersas MOIIHOCTh HBHTATeNeH NOIKHA
OIIPEICIATECA TIPH CIICAYIOINX YCITOBHAX:

armocdeprom paenenym, klla, — 100;

TeMImeparype Bo3ayxa, °C, — 45;

OTHOCHTEJILHOM BiIaxHOCTH, Y%, — 60;

TemMmeparype 3aboptHoit Bogml, °C, — 32.

JApyrue ycioBus MOTYT OHITH Ha3Ha9eHH B
cootBeTcTBHH ¢ 2.3.1 wactm VII «Mexanndeckue

YCTaHOBKI.
2.2.8 B mmama3oHe 9acTOT BPAINEHUS KOJEHYATOTO
Bana meuratens (0 — 1,2)n,, rme n, — pacdeTHas

9acTOTa BPAILCHUS, HEe MO/DKHO OHITH 3alpPETHHIX 30H,
00YCIIOBIIEHHBIX KDY THIILHEIME KojteGanusvu. ITpu sTomMm
JOJDKHHI BHIIONHATECA TpeboBanus 8.8.3 — 8.8.5
gactH VII «MexaHudecKkue yCTaHOBKI.

2.2.9 TpyOompoBOms TOIUIMBA, CMa309HOTO MAcCia,
apMmarypa, ¢UIaHIIeBEIE COCOVHEHMSA, QHIBTPHI JOJIKHEI
OBITh SKpaHMPOBAHEI WIM 3allMILEHEI TakUM 00pazoM,
9T00H B Cilydae HMX IOBPEKAECHHUA HCKIIOYAIOCH
TIoTIafiaHve He(TENMPONYKTOB Ha TOPAIME ITOBEPXHOCTH
(cM. 4.6 gactu VII «MexaHndeCKre YCTAHOBKH»).

2.2.10 TIpu Hamramy TpeGoBaHMit K HCIIOTE30BaHUIO
CIELHAIBHEIX TNPHUCIIOCOOIeHUH B COOTBETCTBHH C
1.2.3.1.22, oHM H#OMXKHHE OHTE IIOCTABIEHEI H3TOTO-
BureneM. OOcCIyXuBaHWE HBUTATENIEH MOJKHO OCYy-
IECTBIATECA B COOTBETCTBHH C DPEKOMEHHALMAMH
H3TOTOBHTEIA.

2211 Jins peurarencii ¢ OIEKTPOHHOM CHCTEMOM
YIpaBJI€HHUSA, Y KOTOPBIX OCHOBHEIE IIPOLIECCHI
GbyHKIMOHMPOBaHKS (TOIUTMBOIIONATH, Ta3000MeHa, MycKa
H peBepca, CMa3Kd IWIMHAPOB) OCYLIECTBIAIOTCA C
TIOMOILILIO THAPABIMYECKHX (THEBMAarniecKuX) CHCTEM,
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YIPaBISAEMEIX TPOTPAMMHMPYEMEIMH 3JICKTPOHHBIMH
YCTpOMCTBAMM II0 CHTHAJaM JarTdvka yIjia IOBOPOTa
KOJICHYaTOTO Bajla, €OUHWIHEIA OTKa3 JHo0Oro 3IeMEHTa
SNEKTPOHHOM CHCTEMBl YIIPABICHHA He JOJDKSH TIPHBOIUTE
K TOTepe YNIPaBIIEMOCTH WM K CaMOIPOM3BOJBHOM
ocraHoBKke Apurarens (cMm. 1.2.3.1.26).

2.3 OCTOB

2.3.1 ILIOCKOCTH COEAWHEHHMM HeTaieii OCTOBa,
obpasylomue KapTep IBHTaTels, NOJDKHH OBITH
IUIOTHBIMM M HETIPOHMIIACMBIMM JJISi Macjia M Ta30B, 4
TakkKe B3aMMHO 3a(MKCHPOBAHH C IOMOIIBIO KAMO-
POBaHHEIX AeTaiei.

2.3.2 B ocTOBe ABHMTATENA M CONMPATAEMBIX C HUM
JeTalsX HOOJDKHEI OBITB TNPEZYCMOTPEHBI APEHAXKHEIE
ycTpoiicTBa (CTOYHEIC KaHABKH, TPYOOIPOBOAEI M T. IL),
a TakXe IPHHATH APYTHE MEPH WIS WCKIIOYEHUS
BO3MOXHOCTH TONAaAaHWA TOIJIMBA M BOAH B
LMPKYIAIMOHHOE MacIIo.

3apyOamednbie TIPOCTPAHCTBA OIOKOB IJOJIKHEL
MMETh CITyCKHEIC YCTpOWCTBa, ofecmeumBammue HX
TIOJTHOE OCYTIICHHE.

2,33 Jlpuratei ¢ IWIMBIpaMH JuameTpoM Ooree
230 MM JOIDKHEI OBITH OOOPYZOBAHEI YCTPOMCTBAMH IS
TIOJAYH CHTHANA O NOCTHXKEHVM B IWIMHIAPE YCTAHORIECH-
HOTO TIPEBRIIICHUS] MAKCHMAITEHOTO JABJICHHUS CTOPAHMS.

2.3.4 3amuTa ABUTATENd OT B3PHIBA B KapTepe.

2.3.4.1 KoHCTpyK1Ms M CHheMHBIE KPHIIIKA KapTepa
JOJIKHB HMMETh JOCTATOYHYI0 MPOTYHOCTH, ITOOEI
BHIACPKHMBATh JABICHHE, KOTOPOE MOXET BO3HHKHYTh
NpH B3pHIBE B Kaprepe, C YYETOM YCTaHOBKH
TPEeNOXPaHHNTENBLHEIX KJIallaHOB B COOTBETCTBHH C 2.3.5.
TIpy 5TOM KPHIIKHM KapTepa JODKHBI OITh 3aKPEILICHEI
TakuM 00pa3oM, ITO6K HCKIIOUATH UX CMEIICHHE MPH
B3pHIBE.

2.3.4.2 OtxersHBIE TIPOCTPAHCTBA Kaprepa, Takwe
KaK NPHBOJHOM OTCEK PaCIIPe/ICIMTEILHOTO BAa M MY
nono6HEIe, TIOMHEL 06BeM KOTOPEIX npepsmnact 0,6 M,
HONXHH OBITH O0OOPYHOBaHEI JOMOJHHUTEILHEIME
TPENOXPaHNUTEIHFHEIMEA KiIanlaHaMH (¢ ydeTom 2.3.5.2 u
2353).

2.3.4.3 IlpoayBodYHEIE KaMepH, HANMPAMYIO
COC/MHCHHEIC C NWIMHAPAaMH, AOJDKHEI OBITH TaKXke
060pyOBaHE TIPEAOXPAHUTEILHEIME KJIATIAHAMH.

2.3.4.4 KoHCTpYKIMS, YCTPOMCTBO H PACIIONIOKEHAES
IIpEAOXPAaHUTENBHEIX KJIAIlaHOB HO/DKHEL OTBEYaTh
TpeboBanmam 2.3.5.

2.3.4.5 BeHTHIIAIMA KapTEPOB, a TAKKE IPAMCHEHAES
YCTpOHCTB, KOTOPEIE MOIIM OB BHI3BaTh IPHTOK
HapyXHOTO BO3lyXa B KapTep, He JIOIYCKaeTcd, 3a
HCKIIOYEHHEM JBUTaTelied, paboTalomux Ha JBYX
BHJaX TOIUIMBA, II¢ BEHTHWIALMA KapTepa JOoJDKHA ORITh
TIPEyCMOTPEHA B COOTBETCTBHH € 9.3.2.

2.3.4.5.1 TpyOH BeHTWISIMM KapTepa, €CIHM OHH
TIPEAyCMOTPEHH], JOJDKHEl MMETh HaMMEHBIIMI pasMmep,
HACKOJIBKO ATO NPaKTHIECKH BO3MOXKHO, IS CBEICHUS K
MMHMMYMY TIPOpEIBa BO3TyXa IOCIEe B3pEBa. IIpy 3TOM
KOHLIEI TPy6 HO/KHEI OHITE O6OPYIOBAHEI TIAMETIPEPEI-
BaOLIEH apMaTypoif ¥ YCTPOSHEI TakuM 00pa3oM, 9TOOR!
MCKIII0YaIach BO3MOXHOCTH IIONMAaJaHUS BOJH B
IBUTATETE.

Bozgymueie TpyOH ZOJKHEI BHBOZUTHCS Ha
OTKpHITYI0O mamy0y B MecTa, HCKIIOYAIOIIME 3aCachi-
BaHME TIapOB B XKHUILIEC U CITy>XeOHEIC TIOMCIICHU.

HOna pBuratene#t momuOCTBEIO g0 750 kBT
JOIYCKAeTCsA OCYILECTBIATh OTCOC Ta3a M3 KapTepoB C
TMOMOIIBI0 Typ6O- HIIM BO3LyXOHarHeTaTeledl mpm
YCIIOBHM YCTAaHOBKHM HAIEXHBIX MAaClIOOTHCIMTENEH,
HCKJIIOYAIOIINX IONafaHWe B JABHraTe]lb Macia C
OTCacCHIBAEMEBIM T'a30M.

2.3.4.5.2 Ecnu mpeaycMOTPEeH TPHHYIUTETEHEINA
or6op razoBoit arMocdepsl U3 KapTepa (HaIpuUMep, I
o6HapyXeHHs JEIMa), TO BaKyyM B KapTepe He HOJDKCH
npessmmars 250 I1a.

2.3.4.5.3 Bo m36exaHne pacIipOCTPaHSHHS TUIAMEHH
TOCIe B3PEIBa OOBEHMHCHHE BOZAYIIHEIX W CTOYHBIX
MAac/IfHBIX TPYO M3 KapTepoB OBYX M Gojiee ABHTATENEH
HE JOIIyCKaeTCH.

2.3.4.6 Tpybm cumBa CMa309HOTO Macjia 3
MAcJIoOCOOpHHKA JBHTATENS B LIMCTEPHY CTOTHOIO MACia
JOJDKHEI OBITh TIOTPY>KEHHBIMH ¢ MX 00OMX KOHIIOB.

CTouHBIE OTBEPCTHA KapTepa HOJDKHEL HMETh
PEIICTKH M CETKH, NPENOTBPAMAIONHAEC TONAJaHHE B
CTOYHHIH TPYOONMpPOBOJ NOCTOPOHHHX MPEAMETOB.
VkazanHoe TpeOoBaHME PacTpOCTPaHAETCS TAKXKE W Ha
IBHTATEIN C CYXHM KapTepOoM.

2.3.4.7 Ha myneTe ynpasieHMS NBHTrarTelieM WM,
TIpEATIOYTHTENbHES, Ha KpHIIKAX KapTepa C KaKAOH
CTOPOHBI JBUTATENS HOJDKHEI HMETHCS TPEHYTIPEIH-
TENBHBIC HANIMCH, 3ANPEINAIOMME B CIy4ae MPEHTo-
JIaTagMoOT0 TIEperpeBa BHYTPH KapTepa OTKPHIBATh
KPHIIIIKA KapTepa MM CMOTPOBHIC JIOYKHA B TCUCHHE
BPEMEHH, IOCTaTOYHOTO XIS HEOOXOAMMOTO OXJIaX-
JEHHA TIOCIIe OCTAHOBKH JBHTATECIA.

2.3.4.8 TIpnboprsi OOHAPYKEHHA W CHTHAIM3ALMH
MAacJBIHOTO TyMaHa B KapTepe (MM CHCTeMa KOHTPOJIA
TEMIIEPATYPHl TONIIMITHAKOB ABATATENS WA KAKOe-TH60
JPyTOE PaBHOLICHHOE YCTPOMCTBO) TpebyroTes:

.1 s cHTHaNMM3AMHM ¥ CHIDKCHHS HATPY3KH IS
MaJIOO0OPOTHEIX ABHTaTeNeil MomHocTeio 2250 kBT u
6onee wm ¢ guameTpoM mIHHApa Gonee 300 MM (oM.
taioke Tabn. 4.2.10-1 sactu XV «ABTOMaTH3aLHA»);

.2 U4 CHTHAJIM3ALMHA B aBTOMATHIECKON OCTAHOBKH
JBHTATENA VIS CPEHE- M BEHICOKOOOGOPOTHEIX ABHTATENEH
MomHocTEI0 2250 ¥BT M Golee wim ¢ AMaMeTpOM
mumHApa Gomee 300 MM (cM. Takke Tabn. 4.2.10-2,
4.4.6-2 vactu XV «ABTOMaTH3ALAND?).

IIpubopel o6HapyXeHWA M CHTHAIM3ALMH Macii-
HOTO TyMaHa B KapTepe AODKHBI OBITh Om0OpeHHOTO
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PeructpoM THma M OTBedarh TpeOoBammsm 2.3.4.9 m
2.3.4.20. TIpoueaypa TWIIOBHEIX WMCIEITAHWHM MPHOOPOB
oO0HapyXeHHMS M CHTHAIM3allMM MAaclIfHOTO TYyMaHa B
Kaprepe uzinoxeHa B IIpunoxennn 11 x pasa, 5 wactu [V
«TexHudeckoe HabnoAeHHE 3a H3TOTOBICHHEM
mpenuiny IIpaBHI TEXHUYECKOTO HAOMIOHEHMA 3a
TIOCTPOMKO#H CYIOB M M3TOTOBICHHEM MATEpHANIOB W
M3ACIMI 1A CYHOB.

CHucTeMBl KOHTPOJI TEMIICPATypHl TOALIMITHAKOB
IBUTATENI WM APYTHMEe DABHOIEHHLIE YCTPOMCTRa,
WCTIONB3yeMEbIe [T TIpEAOXPAHEHNs OT B3PHIBA B Kaprepe,
JOJKHEI OBITH omoOpeHHoro Permcrpom THma mus

TIOATBEPXKACHUA BRITIOJIHCHUA BRINICYKA3AHHBIX LICIICH.
Ipumeuanusn: 1. IlppmeHHTENEHO K TpeboBaHMAM,
ykasagHeiM B 2.3.4.8.1 u 2.3.4.8.2, mpuHATH caeayomue
ONpeICICHHUS.

Manoo6OpOTHREE JABHraTeldHW — JBUFATEIH C
PACUCTHOH 9ACTOTOH BpALICHHSA KOJIEHYATOrO Bana 1, < 300 06/Mun.
CpenHeo6OpPOTHEE ABHTATENM — JBUrarelM C
HETHOM YACTOTOM BpaINEeHKs KoneEHaToro Bana (300<7,<1400) o6/mim.

Bricokoo6OpOTHEIE ABHraTeNH — IBMraTelu ¢
PACHETHOH JaCTOTOM BPAINCHHS KOTICHIATOTO BANa 11, 2> 1400 06 Mim.

2. Jna BHICOKOOGOPOTHBIX ABMrareNneil MOA PABHOLICHHBIM
YCTPOMCTBOM CICAYST NOHHMATH PAZ KOHCTPYKTHBHBIX MED,
HCKIIOYAIONIMX BOIMOXKHOCTh B3PhIBA B KAPTEPE ABHIATCIIA.

2.3.4.9 TIpuGoprl oOHApPYyKEHMA W CHTHAIM3ALMA
MACJIHOTO TyMaHa B KapTepe JOJDKHEI YCTAHABITHBATECA
B COOTBETCTBHMM C MHCTPYKIMAMH/PEKOMCHAALMAMH IO
MX YCTaHOBKC KaK H3TOTOBHTENA IOBUTATENA, TAK H
M3TOTOBUTEN 3THX IpuOopoB. WHCTPYKIMM JOJIKHEI
BKITIOUATH CIIEAYIOIYI0 MHGOpMALHIO:

.1 cxeMy cucTeMBl OOHApYXCHMS M CHTHAIA3AIAH
MAcC/ITHOTO TyMaHa B KapTepe C yKa3aHHeM TO4eK otOopa
mpo0 M3 Kaprepa, a TaKXKe pacHoJOKeHMe TpyO wim
kabeelf, BEIyIMX K JATINKY, C YKA3aHHUEM JEaMeTpa Tpyo;

.2 aHaM3, TOATBEPXIAIONMMA, 9TO BHIOOP TOYEK
ortbopa mpo6 m HOpMEI orT0opa (eciM HPHUMEHAMO)
YUHMTHIBAIOT YCTPOMCTBO W TEeOMETPHMIO KapTepa, a
TakXkKe IPOTHO3UPYeMyl0 arMocdepy B MecCTax, TIae
MOXET CKaIUIMBAThCA MacC/IAHEIA TyMaH;

.3 PYKOBOACTBO M3rOTOBHTEINS MO OOCIYXHBAHAIO M
TIpOBepKaM (UCIIBITAHNAM);

4 CBEIEHMS O THIOBHIX WJM OKCIUIYaTAIMOHHEIX
VCTIBITAHMAX JBWTATE/II COBMECTHO C CHCTCMOM 3allUThI
JBUTATENIS, BKTIOIAIOIIEH TpHOOpE! OOHAPY>KCHHA M CHTHA-
JIHM3aIMY MACISTHOTO TyMaHA B Kaprepe 0f00pEHHOIO THIA.

2.3.4.10 [Burarens, yCTAHOBICHHEIA Ha CYyQHE,
JOJkKeH OHITE CHaOXeH DPYKOBOICTBOM HM3TOTOBHTENA
1o oOCIyXHBaHWI M TPOBEpPKaM (MCHEITAHUAM)
TIpuOOpOB OOHApYKEHHMA W CHTHAIM3AILMHA MACIAHOTO
TyMaHa B KapTepe comiacHo 2.3.4.9.

2.3.4.11 JlomxHa OwITh OOecmedeHa BO3MOXKHOCTB
TIOJTy9eHMA JaHHBIX 00 00HApYXEHHAM MACIISTHOTO TyMaHa
¥ TapaMeTpax CHTHajau3ammu Hu3 Oe3omacHOTO
YHAJIEHHOTO OT ABUTATe/s MeCTa.

2.3.4.12 Kaxqggiii agurarens AOJCKEH ORITE 000py-
JOBaH COOCTBEHHHIMM HE3aBHCHMEIMM MpHOOpaMu
OOHapyX€HMS M CHTHAM3ALMH MACIAHOTO TyMaHa B
Kaprepe.

2.3.4.13 Cucrembl OOHAapyXEHMS M CHTHAJM3ALMH
MAaCJITHOTO TyMaHa B KapTepe AOJDKHEI HCTIRITHIBATECA TI0
onobpeHHo# PermcTpoM mporpaMme Kak Ha
MCIBITAaTeJIBHOM CTEHAE, TaK M HA CyHHE, KaK TIPH
OCTaHOBJICHHOM [BHTaTelie, TaK M TP €ro pabore B
HOPMAJIBHOM 5KCILTYaTallMOHHOM PEKHME.

2.3.4.14 Tlapamerpr1 aBapWifHOM CHTHAIM3AIAH H
OTKITIIOIEHHA CHCTEM OOHAPYXEHWS W CHTHAIM3AIAHM MAC-
JMHOTO TyMaHA B KapTepe AMDKHHI TPWHAMATECA B COOT-
BETCTBHH C TpeOoBaHMaMH dacTh XV «ABTOMATH3ALAD.

2.3.4.15 TIpnGopsl 0OHAPYXECHHSA W CHTHAJM3ALMH
MacJISTHOTO TYMaHa B KapTepe IOJXHH HMETh
CHTHAJIM3aLMIO O TMPEJCKA3yeMHBIX (YHKIMOHAIBHBIX
OTKA3aX CXEMH M JIEMCHTOB CHCTEMEL.

234.16 Cucrema OOHAapyXECHHMA M CHTHAJM3ALAM
MAacJIfHOTO TyMaHAa B KapTepe MOJDKHA OO0eCTICUHBATh
CHIHAM3AIHIO, YKA3HIBAIOMYIO HA JACTHIHOS TIOMYTHEHHE
JIMH3, UCHOIB3yeMBIX B OOOPYIOBAaHMM YIS ONpEIeNICHNA
KOHIICHTPAaIlMA MACIIAHOTO TyMaHA, KOTOPOEe MOKET BIMATH
HA HAJISKHOCTh MHPKAIMHA TIOKA3aTelIc ¥ CHTHAIM3ALH.

2.3.4.17 Ecym nipnOopE1 00HApYKEHUS M CHTHAITM3ALAH
MACIIMHOIO TyMdHA B KApTEpe MPHUMEHAIOT IPOTPaMMH-
PYEMEBIC MIEKTPOHHKIC CHCTEMBI, MX YCTPOHCTBO HOJDKHO
orBedars TpeboBammam 7.10 «IIporpammupyemeie
IEKTPOHHBIC CHCTEMED) JacTH XV «ABTOMATH3ALMD).

2.3.4.18 CxeMEl yCTpOHCTBa M PacHONOXECHHA
npHOOPOB OOHApYXKEHMS MW CHTHAIM3ALMH MAaCIISHOTO
TyMaHa B KapTepe JOJDKHH ORITh omo6peHs1 Peruerpom.

2.3.4.19 IIpn6GOpEI COBMECTHO C AATIMKAMH JOJIKHEI
HCTIBITHIBAThCA HAa WCIIBITATCNILHOM CTEHAC M Ha GopTy
CyZHa I JEMOHCTpAlMH (YHKIMOHMPOBAHHUSA CHCTCMEI
o0HapyXXeHMA ¥ CHTHAJM3alMM MACISHOTO TyMaHA B
kxaprepe. O6opynoBanve Ui NCIHITAHWHA JOJDKHO OBITH
omobpeHo Permcrpom.

23420 Ecmm mpeqyCMOTPEHEI TOCICHOBATEIHHEIC
npruOopsl OOHApYXeHHWS W CHTHAIM3AIMH MACIISTHOTO
TYyMaHa B KapTepe, TO HHTCPBAIHI H BpeMsa oTOOpa mpod
JOJDKHEI OBITH KOPOTKAMH HACKOJIGKO 310 BO3MOXKHO.

2.3.4.21 Ecom mis mpefOTBpamIeHMs TMOBHITICHUS
KOHIICHTPALIMA MACJITHOTO TyMaHa, KOTOPOE MOXET TIpH-
BECTH K B3PHIBY B KapTepe, HCTIONB3YIOTCA AJETCPHATHE-
HBIE METOABI, OHM JOJDKHHI ORITE COIIACOBAHH C
PernctpoM ¢ mpeAcTaBIEHWEM TEXHAYECKOTO 00OCHO-
BaHnA. B monoimmenme k 1.2.3.1.19 Ha paccMoTpeHHe
JOJDKHA OBITH MPEACTaBiIeHa CICAYIOmas HHGopMaLna:

.1 THI, MOIHOCTE, 9aCTOTA BPAIICHAS, X0, TIOPILHS,
JUaMeTp LWHMHAPA 1 00BEM KapTepa JBHTATENS;

.2 ONmHCaHWE YCTPOMCTB, HPEAOTBPAIAIOIIHX
CO3MaHHE YCIIOBHI B3pHIBA B Kaprepe (HampuMep,
KOHTPOJIf TEMIIEPaTypsl TIOAIIMITHUKOB, TEMIIEPATYPHI
pasOpEITHBACMOTO Maciia, JABJICHHA Ta30B B KapTepe,
YCTPOHCTB peOMpPKYJIALINH);

.3 HOKYMEHTAJIbHOE TOATBEPXKIECHNE TOTO, YTO
ycTpo#cTBa ABIAIOTCA 3G (PEKTHBHBIM CpPEICTBOM
MPENOTBPAMICHNUA CO3JaHMA YCJIOBHil B3pHBa B
KapTepe, a TakKe JAHHBIE 00 OIBITE SKCILTYaTalHH;
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4 WMHCTPYKIMM 1O SKCIUTYaTaI[HH, TCXHHYCCKOMY
OOCITyXXHBaHHIO M IIPOBEPKAM (MCIEITAHAAM).

2.3.4.22 Ecnm mpeamonaraercs HMCIIONE30BAHHE
HMHEPTHOTO Ta3a JJIA BBOZAA B KApTep C LENBI0 CBSACHUSA
K MHMHAMYMY TIOTCHOHAILHOH OIIACHOCTH B3PHIBA, Ha
paccMmoTpenne Permctpy momxeHa OHTBH Takxke
TIPEACTABIICHA AOKyMEHTALMA C MOAPOOHEIM OIHCaHNEM.

2.3.5 IIpemoxpaHUTENBHHE KJIANaHH KapTepoB
JABHTATEICH.

2.3.5.1 [Tguraresm ¢ gramerpom mumHApa 200 MM
1 Goee w ¢ 06HeMoM KapTepa 0,6 M> 1 Gotee JOIDKHBI
65LITE 060pYIOBaHEI PEAOXPAHHTEIEHEIMA KITATIAHAMM C
yaerom TpeboBanmii 2.3.4.2, 2.3.52 u 2.3.513
crexyommM o6pasom:

.1 gBHTaTeNH ¢ AMaMeTpoM ImMHApPA Ho 250 MM
BKJIOYATENLHO JOJKHH HMMETh KAaK MHHHMYM 110
OIHOMY KJalaHy Ha Ka)KIOM KOHLE Kaprepa M, €CiM
KOJICHYATHI BaJl 3THX [ABHraTelnc wmmeer Ooiee
8 KpHBOIIMIIOB, IOMOJHHTELHO AODKEH OHITH yCTa-
HOBJICH KJIallaH B CPEAHEH JacTH KapTepa;

.2 gBHMTATeNH ¢ AUAMETPOM WMWIMHApa Ooiee
250 MM, HO He npeBhMIAOIKUM 300 MM BKIIOYHTEIEHO
JO/DKHEI MMETh KaK MMHHMYM [0 OZHOMY KIAIAHY
KapTepa depe3 KaxIpli OZWH KPHBOIIMII, HO BO BCEX
cllydasx He MeHee ABYX Ha KapTep;

.3 mBHTaTEM ¢ AMaMeTpoM IwmHApa Gonee 300 MM
JO/DKHEI MMETh KaKk MMHHMMYM IIO OJHOMY KJIallaHy
TIPOTHB KXKTOTO KPHUBOIIKIIA KOJSHIATOrO Baia.

2.3.5.2 TIpoxoagHoe CedeHME KaXAOro KiamaHa
ZOIDKHO GHITh He MeHee 45 cv.

2.3.5.3 CymmMapHOe TIpOXOZHOE CEYCHHME KIIAlaHOB,
YCTaHOBIICHHBIX Ha JBHTATENe, AOIKHO COCTABIATH HE
menee 115 cm” Ha 1 M® obmero ofbema kaprepa. ITpu
noacueTe obmero o0seMa KapTepa U3 HEro Moxer OBITh
MCKIIOYEH CYMMapHBIH O0BEM HETIOABIKHBIX dacTeit
(omHako B OO 00BEM AOMKHEI OBITH BKIIOYEHE
JeTal, COBEpINAIONIMEe BpAINATEIEHEIC M BO3BPATHO-
TIOCTYTATCITEHEIC JBIKCHUS),

2.3.5.4 KnamaHs! JO/DKHEI OBITh OCHAIICHEI JISTKUMH
TIOANIPYKMHCHHBIMM JUCKAMHM WIM HMHBIMH OBICTpO-
JEHCTBYIOIMMHM CaMO3ANOPHEIMM YCTPONCTBAMM 1A
cOpoca HaBICHMA B KapTepe B Clydae B3pHIBA H
TIPENOTBPAICHAA TOCIEAYIOETO IPOPEIBA BO3MYXA.

2.3.5.5 JIuck¥ KJIAmaHOB AOIKHEI OBITH HM3IOTOB-
JIeHBI U3 IUTACTMIHOTO MaTepHala, CIIOCOOHOTO BEIIEp-
>KMBaTh yAap MPH COIPUKOCHOBEHHH C OTPaHUIUTEIAMI
B TIOJTHOCTEIO OTKPEITOM TOJTOKSHUM.

2.3.5.6 KoHCTpykums KiIamaHOB AOJDKHA obecrie-
9UBaTh HMX MOMEHTAJIbHOE OTKPHIBAHHE W TOITHOE
OTKpPHITHE IIpH IIPEBHINICHWHM NABICHUA B KapTepe He
6onee gem Ha 0,02 MI]a.

2.3.5.7 Knanasn HIODKHH OHITE 06OPYZOBaHEI
IUIaMeracHTesIMM, O0ecIeaMBalOIMMH COpOC JaBIle-
HUA B KapTepe M IpemOTBpaIlaloliuMu BEIOpPOC
IUIAMEHM TIPY B3pHIBE B KapTepe.

2.3.5.8 IIpemoxpaHuTeNBHBIC KJIANAHBI KapTEPOB
JOIDKHE! ORITE omo6peHHoro PerrcTpoM THIIa M HCIEI-
TaHBI C HCTIOL30BAHAEM 000PYHOBaHNS, YINTHBAIOIETO
MX YCTAHOBKY Ha JBHTaTeNe. TpeGoBaHWS K THIIOBEIM
HCTIILITAHKAM KJIATTAHOB M3J10keHH B [Ipmnoxennn 10 x
pasa. 5 wactn IV «Texnudeckoe HabmopeHme 3a
HM3TOTOBJICHHEM w3xenuit» IIpaBui TeXHMYECKOTO
HaO/mOmEHNA 3a TIOCTPOMKOM CYZIOB M HM3TOTOBJICHHEM
MaTepHalioB M M3ICIHH I CYZOB.

2359 Ecm NpemoXpaHHTEBHBEIE KIAMAHEL 00OpY-
JIOBaHB! YCTPOHCTBAMH I SKPAHMPOBAHWA BEIGPOCOB IpH
B3PBHIBE, MpPHM THIOBEIX MCNHITAHMAX MHOJDKHA OHITH
BRIIOIHEHA TPOBEPKA, TMOKA3HIBAIOINAA, WTO DKPAHAPO-
BaHHE He CHIKaeT deKTMBHOCTH paboTh! Kiranana.

2.3.5.10 B KOMIUIEKTE TOCTaBKH TpEHOXpa-
HUTENIBHEIX KJIAMAHOB KapTepa HOJDKHA ORITE Komws
PYKOBOACTBA H3TOTOBHTENSA MO YCTAHOBKE M OOCITyXH-
BaHMIO, COOTBETCTBYIOIIETO PasMepy M THITy KiamaHa,
MPEHA3HAYEHHOTO I YCTAHOBKM HA KOHKPETHOM
JBHTaTElIE, ¥ COASPKAIIETo CIEAYIOIYI0 HHOPMALIIO:

.1 ommcaHme KnamaHa ¢ yKasaHHeM (YHKLMOHAIb-
HBIX B KOHCTPYKTHBHBIX OTpaHM9CHHH;

.2 xonmio CBHACTENLCTBA O THIIOBOM OHOOpeHMH/
HCILITAHNHY;

3 MHCTPYKLMIO TIO YCTAHOBKE;

4 MHCTPYKIMIO TIO OOCITY>KMBaHHMIO M SKCTLTyaTall|H,
BKJIOJasi TIPOBEPKY M 3aMEHy BCEX YIUIOTHHMTEIHHBIX
YCTpOHCTB;

.5 JeHcTBHSA, KOTOpEIE JO/DKHE! ORITh IPENIPHHATEI
TIOCJIe B3PHIBA B KapTepe.

2.3.5.11 Kommsa pykxoBOACTBA, YNMOMSHYTOTO B
2.3.5.10, momxHa HAXOOWTHCA BMECTE C KJIAlaHOM
TIOCJIe €r0 YCTaHOBKHM Ha cygHe (cM. Takxke 5.2.3.3.2
gacté IV «Texundgeckoe HaOMOLEHUE 32 M3rOTOBICHUEM
w3penuity IIpaBun TexHMUECKOro HaOMIOACHUA 3a
TIOCTPOHMKON CYZOB M M3TOTOBJICHHEM MAaTCpPHAOB H
M3feIMit AJIs CYJIOB).

2.3.5.12 Ha omo6penve Peructpy, B JONOIMHCHHE K
1.2.3.1.19, momxua OBITE TPENCTABICHA JOKYMEHTALAA
TI0 KOHCTPYKIMM M YCTPOHCTBY IpeHAOXPAHMTEIBHBIX
KJIanaHoB.

2.3.5.13 Kianmansl JOIDKHEI HMMETH MapKHpPOBKY,
COIEpXKAIIYIO:

.1 HaNMEHOBaHKe ¥ afpeC M3TOTOBUTENS;

.2 o6o3HaUeHne 1 pa3Mep;

.3 IaTy M3TOTOBJICHUS;

4 3aJaHHOE IOJIOXKEHUE I YCTAHOBKH Ha
IBUTATCIIb,

2.4 KOJJEHYATBIA BAJI

2.4.1 V3noxeHHBI HIKe CIOCO0 IIPOBEPOTHOTO
pacdeTra pacIpoCTpaHseTcs Ha CTaJbHEIC KOBAaHBIC WM
nuTHe (UeNbHBIC WIM TOMYCOCTAaBHEIE) KOJICHUATHIE

Cwm.
LUPKYISp
112611
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BaJBl CYNOBEIX JHU3eNeil C OXHOPSAAHBIM H V-00pasHEIM
PAacTIONOXXEHUEM LUIHHAPOB € OJHHAM KpPHBOIIHIIOM
MEXAY ABYyMs PaMOBBIMU IOAINUITHUKAMU.

UyryHHBIC Bajbsl MOTYT OBITH IONYIICHH IIO
COTTIACOBAaHMIO C PerucTpoM IpH YCIOBUM IIpe/ICTaB-
JIeHUs OOOCHOBHIBAIONIMX DAacUeTOB HIIM DKCIEPUMEH-
TaIIbHBIX JAHHBIX.

2.4.2 Breixoas! CMa304YHBIX OTBEPCTHI! B INAaTyHHBIX
WA PaMOBBIX meiKax KOJICHYAaTOro Bajia JOJDKHBI UMCTh
Takyio ¢opMy, 9ToOBl B palfoHE CMa30UHBIX OTBEPCTHIL
3amac 1o Hpejely BEIHOCIMBOCTH OBUI He MeHee, ueM
must rarreneii. ITo TpeGoBaHMIO Perucrpa M3roTOBUTENE
JIOJDKEH MPENCTaBUTh JOKYMEHTAILUIO U 000CHOBAaHUS
TIPUHATON UM KOHCTPYKIMHM CMa304HBIX OTBEPCTUIL.

2.4.3 JIns pacueTa KOJNEHYATHIX BAJIOB JOJDKHEL OBITH
IpEACTaBIICHBI JOKYMEHTBI U ITAHHBIC, TICPCUNCIICHHBIC
HIDKE:

YepTexX KOICHYATOro Balla, COACpKAmui Bce
pa3Mepsl, TpeGyeMble HACTOSIIECH IIaBOMH;

0003Ha4YEHHE THIIA JBHTATENSl M €r0 KOHCTPYKTHUB-
HOe HCIONHeHWe (pamaHoe WM V-o0pa3HOe pacIoio-
*KeHMe ITUIMHIPOB, MIaTyHBI ¢ BUTEIATON TOOBKOM WM
¢ TIPULICIHBIM IIATYHOM);

TaKTHOCTh M cmocod cmeceoOpazoBaHus (He-
TIOCPEICTBEHHBIA BIPBICK, IPEAKAMEPA M T. I1.);

TUCIIO NUITMHAPOB,

pacdeTHasi MOIHOCTE, KBT;

PacueTHas H4aCTOTA BPAIEHHUs TRUTATEIA, MHH ';
HallpaBIeHHe BpameHus (cM. puc. 2.4.3-1);

Puc. 2.4.3-1 HanpasneHus BpaLIeHAs: KOJCHIATOTO BaJia:
1 — npoTHB YacoBOIi CTPENKH; 2 — II0 YaCOBOIl CTPEJIKeE;
3 — dmnanen or6opa MomEOCTH

MOPAAOK BCNBIMEK ¢ MPOMEXYTKAMH MEXKAY HHMH
H, €CITH HeOOXOHUMO, YToJI pa3Baia OI0Ka IMIUHIPOB o,
rpan (cM. puc. 2.4.3-1);

JuaMeTp MUITHHAPOB, MM;

JUIMHA XOAa MOPLIHA, MM;

MaKCHUMAIBHOE JABICHHE CropaHus P, Mlla;

IaBJICHUE MPOMYBOYHOTO BO3AyXa MEPCH BIYCKHBI-
MM KJalmaHaMH HIH TPOAYBOYHHEIMH OKHAMH B
3aBUCHMOCTH OT TOTO, 4TO NpuMeHrMo, MIla;

pacueTHast CTEIleHb CXKaTus;

JUMHA matyHa Ly, MM;

BpAaINAIOWIAACA Macca KpPHBONIMITHO-IIATYHHOTO
MeXaHW3Ma IWIMHAPA, Kr (Ana V-00pasHEIX JBHTATE-
me#, ecii HeoOXOIUMO, Macca KpPHBOIIMITHO-TIA-

TYHHOTO MEXaHW3Ma, C INABHEIM W TPHUIIEHHBIM IIa-
TYHOM MM C BHJIBYATHIM M BHYTPECHHHM LIaTyHOM);

KpHUBas JaBJICHHUS Ta30B B GYHKIMH yI7a IOBOPOTA
KpHBOIIMIIA, 3aJaHHAas B 9HUCIOBOH (opMe depes paBHEIC
yroasl He Gomee 5° (g V-00pasHbix aBUrarteneit yroim
pasBajia IIWIHHJPOB JOIDKEH OBITh KpaTeH STOMY YIy);

BEIMYMHBI M3rHOAIONMX MOMEHTOB, CPE3BIBAIOIIMX
CHII, KPYTAIINX MOMEHTOB (cM. 2.4.4.2, 2.4.5.1);

CBEJCHHS O Marcpuae;

0603HaueHNe MaTepualia (COMIACHO CTAHIapTaM U T. I1.);

XUMMYECKHI COCTaB;

BpeMeHHOe colpoTuBiIeHue R,,, MIla;

mpenen TeKydectu R,, MIla;

oTHOcHUTeNnbHOE cyxenue Z, %;

OTHOCUTEITEHOE YIUIUHEHHE A5, %,

pabota ymapa KV, Ix;

cmoco0 TMIaBKM MarepHaia (KHCIOPOAHEIM KGH-
BEPTEP, MAPTEHOBCKas II€9b, DICKTPOICYb U T.1.);

BUJ KOBKH (CBOGOIHAS KOBKA, HCIPEPHIBHAS KOBKA,
ropsvas BEIIPECCOBKA M T.II. C OIMCAHHCM IIPOLIECCa);

TepMudeckas oOpaGoTka;

TIOBEPXHOCTHAA 00paboTKa raimeleil paMOBHIX M INa-
TYHHBIX IleeK (MHAYKIMOHHAS 3aKalKa, 3aKAKa OTKPHITBIM
IJTAMEHEM, a30THpOBaHHE, oOkarka, apobecTpyiiHas
06paboTka M T. 1. ¢ ONMICAHHUEM TIPOIIECCa 3aKATKH),

TIOBEpXHOCTHasA TBepHocTs HV;

DIyOMHa YIPOUYHEHHOTO CIIOS, MM;

TIPOTHKEHHOCTh MTOBEPXHOCTHOTO YIPOUHEHUS.

Jiia pBuTaTeneit ¢ IpUNENHBIM MaTyHOM (CM.
puc. 2.4.3-2) AOTIOMHATENEHO CIEAYET MPEICTABUTD.

PacCTOSHHE IO TOYKH MPUCOECAUHEHHS HMPHLETTHOTO
maryHa L, mm;

YToJI IPHCOCAMHEHUS Oy, TPal;

JUIMHy matyHa Ly, MM;

IUIMHY TIPHIETHOTO maTyHa Ly, MM.

Puc. 2.4.3-2 IlpuuenHoii mwaryH

2.4.4 Pacuer mepeMeHHbIX HANpsKeHHH, BO3HH-
KAIOIBX B pe3yabTare BO3ACHCTBHA H3rHGAOMIHX
MOMEHTOB H CPe3bIBAIOIHNX CHIL

2.4.4.1 JlonymeHns.

Pacger JoMKeH OCHOBHIBAThCA Ha CTAaTHYECKH
OIpEJICTICHHON cXeMe, TaK, YTOOBI paccMaTrpHUBaloCh
TONBKO ONHO KOJECHO, LICHKM KOTOPOTO ONMHPAlOTCA Ha
NEHTPH pPaMOBHIX NOAUHMIHHUKOB H KOTOpOE
TIOJ[BEpPTaeTcs BO3AEHCTBHIO Ta30B M CHJI HHEPIIHH (CM.
puc. 2.4.4.1-1 u 2.4.4.1-2).
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Puc. 2.4.4.1-2 Kpupoumn ABAraTeiii ¢ ABYMs LIATYHAMH

B KauecTB¢ HOMHHAIIBHOTO M3rH0aomero MOMeHTa
MIPYHUMAETCSI MOMEHT ¢ IIe4oM u3ruba (0Tpe3ok L ams
rantenet u L, AN MaciafsHOTO OTBEPCTHUS, IS
TIOIyCOCTABHEIX BajJOB C INOAHYTPEHHEM TranTenu
NIaTYHHOM IIEHKHM, IPEBBIMIAIONIEM 3HaUYeHHE paguyca
9TOH TajiTeNy, OTPE30K L; Ha3HauaeTcsd Kak MoKa3aHO Ha
puc. 2.4.6.1-2) ot paguanbHOH COCTaBILIOWIEH YCHITHA,
nepegasacMoro maryHoM. [nsa kojieHa ¢ AByMs
TMaTyHaMH, JEHCTBYIOMUMH Ha OJIHY IIATyHHYIO
MelKy, B KadeCTBE HOMHMHAIBHOrO H3rubalomero
MOMEHTa NPHUHHMAaEeTCd MOMEHT, MOJIYUYEeHHBIH
BEKTOPHBIM CIIOXKCHHEM JByX MOMEHTOB.

HoMuHanpHEIC TIEPEMCHHBIC HANPsSKEHHUA, BO3HM-
KalOMe TI0J{ BO3JCHCTBHCM H3rHOAlOUIMX MOMEHTOB M
CPE3BIBAIOIUX CHJI, CIEAYEeT OTHOCHTh K IUIOINAIM
MONEPETHOTO CEUCHUS IMEKH KOJIEHYAaToro Baja B
cepearHe nepekphiTia meek (cMm. puc. 2.4.6.1-1) wm
NPOXOJAIIETO Yepe3 LCHTP pajauyca 3aKpyIJeHHUA
raTel¥ IMATyHHOM INEHKHM /I INEeK, KOTOphIE He
nepekphiBalorcs (cM. puc. 2.4.6.1-2).

2.4.4.2 PacueT HOMHMHAJIHHBIX TIEPEMEHHBIX H3TH-
6aromMX ¥ Cpe3LIBAIONIMX HATPSKCHUH.

Ha ocHoBe pacdera pagpiabHBIX CHI, BO3ICHCT-
BYIOIIMX Ha KOJICHO B pe3ynbTare JEUCTBHS I'a30B M CHII
HHEPIMHU, Peructpy mnpeicTaBIsioTCs BEIUYHUHEI
MaKCHMMaJlbHBEIX M MHHUMAJIBHBEIX H3TrHbamomux

MOMEHTOB M pmax, MpBomaxs MBmin B Mpomin, 2
TAKKEC MAKCHMAJIBHOM M MMHMMAIBHOHN CPE3bIBAIOIAX
cHII Qax U @min- 110 cormacoBanmio ¢ Peructpom moxer
MPEACTABIATECA YIPOIICHHLIA pacdeT paJHalbHBIX CHIL

HoMHHANEHEI TIEpEMEHHBIA M3rHOalOIMii MOMEHT
B rantenax Mgy, H'M, onpenensercsa kak:

Mpy= i% (M Bmax — M Bmin)- (2.4.4.2-1)

HoMuHamsHOE IMEpEMEHHOE HampshKeHHE M3ruba B
rainTenax ogy, MIla, onpenenserca no gopmyie

Mpn

10°K,,,
Wey

oan= 1t (2.4.4.2-2)

rae W., — MOMEHT CONPOTHEIECHIS IUIOWAM MOMEPEIHOTO CEYEHUS
3 — 2.
mexu, Mm°, W, =BW~[6;
BuM—cm 2.4.6;
K, — xo>¢ppunuent, passsii 0,8 114 JBYyXTaKTHBIX JBUrareieH u
1,0 s 4eTBIpEXTAKTHLIX ABUrATENeH.

HomiHansHOe IIEpEMEHHOE Cpe3bIBAIOIIEE HAPsDKEHVE
B ramersix ooy, MIla, onpezensercs no gopMyie

Son= i%VKe, (2.4.4.2-3)
rie @y — HOMHHAJIbHAS TEPEMEHHad cpesbiBaiomas cuiaa, H,

QN= i'O;S(Qmax_Qmin);
F — mmomuaip nonepeMHoro cedeHms meKwy, MMZ, F=BW.

HomunamsHOE TEpeMEHHOE HamlpshKEHUE W3ruba Ha
Kparo MacisIHOIO OTBEPCTHSA B IIATYHHOH IICHKE Gpop,
MIla, onpenensercs no gopmyie

M BON{ 3

Cpon— t We (2442-4)

rie Mpoy — HOMMHAIGHEIH NEPEMCHHEIH H3rHOalommii MOMEHT Ha
Kpalo MacisHoro orseperus, H'm,
Mgon= 10,5(MBo max—Mpomin);

Mpo — BEKTOpHas CyMMa NEPEMEHHBIX M3rHOAIOMMX MOMEHTOB
Mpro ¥ Mgro OT TaHTCHIMANLHOW M PaManbHOM  CHUIBL,
COOTBETCTBCHHO, H™'M, MBO=(MBTD cos \II +Mgro sin \Il);

Y — yron Mexy MAacCISHEIM OTBEDCTHEM H TOPH3OHTAJBIO,
3aMEpEHHEIM B HANpABICHHM BpANICHWS KOJCHYATONO Baja
(cM. puc. 2.4.4.2), Tpan;
W, —oceBoii MOMEHT CONPOTHBIECHHMSA IUIOMAH IONEPEYHOro
CeYeHW MIATYHHOM IEHKH, MM,
4° 4
e 32 D £
Dn DBH — cM. 24.6.

2.4.4.3 Pacuer mepeMEHHBIX H3rHOalOMMX Hamps-
JKCHHUH B raJITCIAX.

Ilepemenroe m3rubaromee HanpspDKEHHE B TaiTeld
MAaTyHHOH meHkH o gy, Mlla, ompeaenderca mo

dopmyre
OBH™ i(uBGBN), (2443—1)

e o g — K03 hHINEHT KOHIIEHTPALUY HANIPSKEHHI H3ruba B TaiITeH
MIATYHHO! IeHKH (ONPEeNECHIE BEIMYMHE — CM. 2.4.6).
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Puc. 2.4.4.2 Ceuenne mMaTyHHOH LICHKK B MECTE PacHOIOKESHHUS
MAcCJISIHOTO OTBEPCTHSA

IlepeMeHHOE M3rMOAIOIICe HAMPSDKCHUE O g, MIla,
B TAITENM paMOBO# NICHKK ompenensercs no gopmyse

o6= T (BsoanT Boogn), (2.4.4.3-2)

e Bz — kK03hUIUEHT KOHIICHTPALIUY HANPSDKCHIUH U3rH0a B TAITE/IH
paMoBOi mIeiiku (onpezneeHue BeMYUHb — cM. 2.4.6);

Bo — Kk03(pUUKEHT KOHLEGHTpPALMM HATIPSDKEHHE ITIpH Cpe3bl-
BAIOILEM YCHIHHK (OmpeneneHye BEIIuHsl — cM. 2.4.6).

2.4.4.4 Pacuet nepeMeHHBIX M3TH0aroMHUX HaTpsKe-
HHM Ha Kpalo MaclITHOTO OTBEPCTHS.

ITepemeHHOe m3rubatoliee HANPDKEHHE HA Kpalo Mac-
JITHOTO OTBEPCTHA Gpo, MIla, onpenesnsercs no ¢opmyrne:

60 = 1t (Y85 B0N) (24.4.4)

rie Yz — KO3(HUIMEHT KOHLEHTpAlMM HanpsbkeHMM m3ruba Ha Kpaio
Mac/IHOTO OTBepCTH (OmpeesicHHe BeMHE — cM. 2.4.6).

2.4.5 Pacuer nepeMEeHHBLIX HANMPSKEHAN KPyUyeHHs.

2.4.5.1 Pacder HOMMHAIBHBIX TEPEMEHHBIX Hall-
POKEHHUI KpYYEHHS.

Pacuer HOMMHANBHBIX NEPEMECHHBIX HANPSHKEHHH
KpY4eHHs [JOJDKEH TIPOM3BOAMTECS H3TOTOBHTENIEM
ABUTaTeNe C yderoM ykasaHHoro Hmxke. I[Ipm atom
npeleNbHble 3HadeHWs KPYTAIIET0O MOMEHTa, TOIy-
YeHHbIE Ha OCHOBAaHHM TAKHX PAcYETOB, AOJDKHBI OBITH
NpeAcTaBleHbl Peructpy.

Jng Kaxkmoro KoleHa W JIA BCEro AMama3oHa
CKOPOCTH BpallleHHA CIEyeT YJHTHIBaTh MaKCHMAllb-
Hble I MHUHHMAJTLHEIE TIEPEMEHHBIE KPYTAIIHE MOMEHTEI
MyTEM CYMMHPOBAaHHS TapMOHHK BBIHYXICHHBIX
konebanuii or 1 10 16-r0 MOpAAKA BKIIOIHUTEIBHO IS
JBUraTenei ¢ JAByXTakTHRIM muiiioM H ot 0,5 1o 12-ro
TOpAIKa BKIIOYHTENHHO JUIS JBUTATENieH C YeThIpex-
TaKTHHIM IIHKJIOM C TIONPABKOH Ha JeMI(pHpPOBaHHE,
CYHIECTBYIOIIEE B CHCTEME, W Ha HEOIaronpHATHLIC
ycioBHA (C ONHUM HEpPaGOTAIOMMM IWIMHIPOM).
Jluana3zoHsl CKOPOCTH BpAalICHUS CICAYCT BBIOUPATH
TakK, 9T00bl MEPEXOAHYIO XapaKTEPUCTHKY MOXHO OBIIIO
3aMKCHPOBATh C JIOCTATOTHON TOTHOCTHIO.

HoMunansHoOe IepeMeHHOE HaNpsKEHUE KPydeHUS

Ty, Mlla, B maryHHOM WM paMOBOM Iueiike ompene-

asercs 1o GpopMyite
M

=t 10%,

- (2.4.5.1)

rie My, — HOMUHANLHEIA IIEpEMCHHEIM KpyTAlM# MoMeHT, H'M,
onpexeNnseMsli mo Gopmyie

1
MT= ij(MTmax - MTmin);

Mrmax, M7min — TpeIeIbHBIEC BENUYHHBI KPYTAIIETO MOMEHTA C
y4eToM ero cpemseil BeauuuHbl, H'm;
W p — TONSApHEIA MOMEHT CONPOTHBICHHS IUIOIIAH TIONEPEYHOTO
CeueHMs MMATYHHONR MIH paMOBOM meHKH, MM,
onpenenseMoi 1o GopMmynam:

n D*—Dbu
WP_E( D )a
WP:i (D%—D%G )’

16 D¢

D, DBH u DBG — cM. 2.4.6.

2.4.5.2 Pacuer mepeMeHHBIX HaNpsDKEHMH Kpyde-
HUS B TAITENSX.

IlepemenHOe HampspkeHHE KpydeHHSA Tg, Mlla, B
rajTeNM MIATYHHOM MICHKH ompeaeiscTes o GopMye

ta= £ (arTN), 2.4.5.2-1)

IO o7 — K03(HIMCHT KOHICHTPALMH HANPSDKCHHA KPY4YCHUS B TaITeId
IIATYHHOH 1efiiy (onpenenieHne BeMUMHEL — cM. 2.4.6).
IlepeMeHHOEe HamlpssKeHHe KpydeHMs Tg, Mlla, B
TaITeNH PaMOBOH HISHKH onpeaesieTes o GhopMyne

6= £ (Brtw), (24.5.2-2)
rae Br — xosdrmenT KOHUEHTpaLWK HANPSDKECHNH KPYICHNS B TATTCIN
pamoBoii el (onpenencHue BeMIMER — cM. 2.4.6).
2.4,5.3 PacueT nepeMeHHBIX HANPsDKEHWH KpydeHUs
Ha Kparo MaciIHOTO OTBEPCTHA.
IlepeMeHHOE HanpsDKECHME KpydeHHUs C7p, Mlla, Ha
Kparo MacjISTHOTO OTBEPCTHSA ompejieisercd no gopmyre

Cro~ i(‘{T‘CN), (24.5.3)
rae Y7 — Ko3(pHIMCHT KOHLICHTPALMH HANPSDKCHME KPYUCHHA Ha Kpalo

MACISHOTO OTBepCTYs (ONpe/eleHue BeManHsl — cM. 2.4.6).
2.4.6 Pacuer ko03(pPHUIHACHTOB KOHUEHTPALHH
HaNPsUKeHHH,
2.4.6.1 Eciii HEBO3MOXHO MONYdIWTE KO3 HIMEHT
KOHIICHTPAI[MM HANPSDKCHUH SKCIICPUMEHTANBHO, HX
3HAYCHHUSA MOTYT OBITh TIONYYCHBI MPH MOMOIIH (HOPMYIT
cormacio 2.4.6.2, 2.4.6.3 u 2.4.6.4, npuMeHsAEMBIX
TOJEKO K TalTeIAM W KpasM MAaCIIIHEIX OTBEPCTHiA
LICJIBPHOKOBAHBIX KOJCHYATHIX BaJIOB H TaJITCIAIM
[IaTYHHBIX TIEEK TMOYCOCTABHEIX BaJIOB.
Bce pasmepsl kpuBoOmIMIA, HEOOXOOMMBIC IS
pacdera Ko3(pHIHCHTOB KOHICHTPALMH HAMPsOKCHHH,
npuBeieHE! Ha puc. 2.4.6.1-1 u 2.4.6.1-2.

CMm.
LUKy ISP
11261
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Puc. 2.4.6.1-1 Pazmeps! KprBOImMIA, HEOOXOMMMEIE i pacdera k03 UIHEHTOB KOHLIEHTPALMH HANPSDKCHUH:

D — pnamerp mwaryHHOIt me#kd, MM; D gy — DpaMeTp OTBEPCTHS B INATYHHOM mIeHKe, MM; Ry — pamiyc raatTeaH WAaTyHHOH IICHKH, MM;
Tr — NOGHYTpEHUe TalTeny WaTyHHo# weiika, My, D — muaMerp pamoBoi meitku, MM; D g — ZMaMeTp OTBEPCTHA B PaMOBOH LICHKe, MM;
D, — muaMeTp MacisHOTO OTBEpPCTHS B IIATYHHO#H meiKe, MM; R — Paiyc TaITeIM paMOBOM micikH, MM; TG — MOJHYTPEHHE FaiTe/IH PaMOBOi
meiiky, MM; E — paccTosHEE MEX[Y OCAMM LIEEK, MM; S — Iepekphrrye meek, MM; S=(D—Dg)/2— E; W, B — To/lMHA ¥ IHPHUHA LIEKH, MM

- JUIS TanTelned UIaTyHHBIX meek r= Ry/D upwm

\\ 0,03<r<0,13;

Y3 ’ "_E_‘ Ty Ui TanTeNedl paMoBHIX meeK r= Rg/D mnpu

! 0,03<r<0,13.

e ~— Ko>ppuument f,, mo3Bonsromuii ydHTHIBATh
Z, B BIMSAHHE TONHYTPEHHS B TATEIAX, IPH 3HAYCHHAX

f:<1 He npumenserca (f;,=1).
K '\\ Kosdpduuments! f(s, w) u f(r, s) Ipu OTHOCHTENb-
Y HOM NEPEKphITHH Week s<—0,5 onpeaendrorcs myreM
\_ _/ MOACTAaHOBKH 3Ha4deHus s =—0,5.

AJIETepHATHBHEIM METOI pacdeTa Ko HUIIMEHTOB KOH-
W LEHTpalMi HanpsDKeHHIT ¢ MCTIONB30BaHMEM METofa Ko-
HEYHBIX JJIEMEHTOB JIO/DKEH OBITh coracoBal ¢ PeructpoM.

2.4.6.2 I'anTens mMaTyHHOHU IMIEHKH.

KosdpduuyenT koHUEHTpalMH HanmpshKeHUH u3ruba

Puc. 2.4.6.1-2 Pasmepsl KpHBOILMINA KOJIEHYATOro Bana Oe3 o onpeaendercsa no gopmyine
TICPEKPEITHA MIEeK, HEOOXOAUMEIE LTS pacyeTa Ko3h{HuIHeHTOB

KOHIECHTpanuy HanpshkeHuit npu Tg> Ry ap= 2,69 14 f(S, W) f(W) f(b) f(r) f(dg) f (d].[) ﬁ, (2462—1)

Wrea — paciemas Tomuuna wekdt, MM; Woea=W—Tr+ Ry. e f{s, W)= — 4,1883+29,2004w — 77,5925w* +91,9454w> —
— 40,0416w* + (1 — 5)(9,5440 — 58,3480w +
+159,3415w% — 192,5846w" +85,2916w*) + (1 — 5)° x

s pacdera ko3(p(QHUHCHTOB KOHIECHTPALUH X (— 3,8399+25,0444w — 70,5571w” +87,0328w" —
HANpSDKCHMH Jui ranrenei IMaTyHHBIX H PaMOBBIX fony= 21 ;3(’)13‘%72‘?‘ %
MIeCK M IS Kpag MAaCISHOTO OTBEPCTHS IMAaTyHHBIX b= 0:6840 - 0’0’077[) +0,14735%
MEECK CIEAyeT NPHUMEHATL NPHUBEJCHHBIE HHUKE fin=0,2081/22D;
COOTHOMICHHUS: fldg)= 0,9993+0,27d; — 1,0211d%+0,53064%; ;
' fldy)= 0,9978+0,3145dy; — 1,5241d5+2,4147d3; ;
s=S/D npu s<0,5; fi= 1+(@u+16)(1,8+3,29).
w=W/D npn 02<w<0,8 u Ty<Ry; KooppuuueHT KOHLEHTpaUUM HANpSOKCHHS KPY-
’ d9eHus onpenensiercsa mo Gpopmyse
W= Wred D mpn 02<w<08 u Tia> R ar=08f1r, 5) b) fiw), (2.4.6.2-2)
_ ) e firs) =p 032240101501 — o),
b=B/D npu 1,1<b<2,2; (b) =7,8955 — 10,654b + 534826 — 0,857b°;

Rw) =wl— 0149
dg=Dpg/D npn 0<ds<0,8;
2.4.6.3 T'anreis paMOBO# MEHKH.

dy=Dpy/D npu 0<dy<0,8; Koadpdumment xonmenTpaiuy HanpspkeHMit u3ruba
B onpenenserca no gpopmyne
90=Do/D npn 0<do<0,2; Ba=2,7146fn(s, W) f5(w) [(b) [5(r) [u(de) ol
(2.4.6.3-1)

ty=Ty/D; te=Tg/D;
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mefa(s, W)= — 1,7625+2,9821w — 1,5276w? + (1 — sX5,1169 —
— 5,8089w + 3,1391@+(1 — (—2,1567+
+2,3297w — 1,2952w%);
Fa(w)= 2,2422¢%75;
fsb)= 0,5616+0,1197h+0,11765
Filr) =0,1908r0-5568),
Faldg) =1,0012 — 0,6441dg+1,22654% ;
Fa(dm) =1,0012 — 0,1903dp +0,0073% ;
fi=1+(tg+15)(1,8+3,2).

KoahduupeHT KOHIEHTpaIMi HAIPsDKSHW cpesa
Bq ompenensercs mo dhopmyne

Bo=3,0128fq(s) fo(w) fo(b) fo(r) fo(dr)fs, (2:4.6.3-2)

rae Jo8)=0,4368 +2,1630(1 — 5) — 1,5212(1 — 5);
Sfolw) =w/(0,0637+0,9369w);
Job) =—0,5+5;
folr) =0,5331,0:20%8),
So(dm) =0,9937 — 1,1949dg +1,7373d3;
fi=1+(ta+1t6)(1,8+3,2s).

KoabdruueHT KOHIIGHTpaLy HANpPSDKCHMH Kpyde-
HUA S COCTABIAET:

Br=ar, (2.4.6.3-3)

€CIM AMaMETPHEl M PafuycChl TalITeIeH IaTyHHON U
PaMOBO# MICHKN OAMHAKOBHE U

Br=08f(r, 5) f1b) fw),

€CIlM OUaMETPhl M/WIM PajuyCchl INaTyHHOM W
PaMOBO#i IIeeK pa3HBIE,
e flr, s); fb); fw) onpenensmores o dopmyne (2.4.6,2-2);
r B JAaHHOM C/Iydac SBISETCH OTHOLICHHEM Pazpyca rantess
pamoBoif melixu k ee guamerpy, r= Rg/Dg.

(2.4.6.3-4)

2.4.6.4 Kpaii MacIIFHOTO OTBEPCTHSA.
KoodhumeRT KOHIIEHTpaMK HaNpKEeHH u3rnta
Yg onpeaensercs mo Gpopmyie

Yg=3—5,88d,+34,6d5. 24.6.41)

Ko>bdunueHT KOHOEHTpAaLMH HaNpAXKEHHUS
KpydeHHd Yy onpezenserca no dopmyie

Yr=4—6dy+30d>.

2.4.7 NononHATEEHEE M3rA0AIOIINE HATIPSOKEHHA,

B pmomonHeHWe K NEPEMEHHBEIM HaNPSIKCHHUAM
mruba B ramremax (cMm. 2.4.4.3) cneayer ydwuTHIBaTH
M3rH0AIONIMe HAUPSKEHMS, BOIHUKAIOIIME BCIICACTBAC
PAacUEHTPOBKH H jaedopmManum paMel, a Takxke
TIPOIOJILHEIX M TONEPEYHEIX KoieOaHwii Bana ImyTeM
BBEICHUA C,4;, NPABEACHHOTO B Tabn. 2.4.7.

(2.4.6.4-2)

Tabnuoa 1.3.3

Jpurarens Cuda, MIIa
Kpeiinxonguei +30
TpOHKOBBII +10

Jns xpelkondHBIX aBUTATENeH MOTOIHHTEILHOE
HanpsokeHwe (30 MIla) BKOUaeT Hamps>KEHHWE OT
TpofoeHEIX konebarmit (20 MITa) M HampsDKeHHMe OT
pacueHTpoBkH u gedopmarmm pamer (10 MITa).

EciM pesyisTarsl BhMUCICHMS OCCBHIX KoJIeOaHMi
TIOVHOW JMHAMMYECKOH CHCTEMBI (IBHTaTeb — PEAYKTOD
— BIONpPOBOX — BHHT) HENOCTYIHBI, PEKOMEHIYETCS
HCTomE30BaTs 3HadeHme 20 MIIa. Korma pesymerarsi
BEIIHCJICHMA TPONONEHEIX KOJNCOaHWi TOJHOM IHHAMM-
9eCKOM CHCTEMHEl JOCTYNHBI, MOXHO HCIONB30BaTh
PAacdeTHHIS JAHHEIC BMECTO ITOTO 3HAYCHHA.

2.4.8 Pacder 5KBHBAJICHTHOTO TICPEMEHHOTO Ha-
TIPSIKECHU A,

OKBUBAJICHTHOE IIEPEMEHHOE HANPSDKCHUE B TalTeH

LIATYHHOM IIeHKN Oy, Mlla, onmpegensercd no dopmyine
oyr=t./(Camt Gai)* + 3%, (2.4.8-1)

B TQITEIM paMOBO#M mieiiku Oy, Mlla, ompene-
yseres o Gopmyie

oye=1./(C86+ Caa) +31G,

IS Kpas MacisSHOTO OTBEPCTHA Oypp, Mlla,
ompegnenserca mo dpopmyie

(2.4.8-2)

1
ovo=+ 500 14217 2.25(00/0m0) . (2483)

Jpyrne mapamerpsr — cM. 2.44.3,2.4.52u 24.7.

2.4.9 Pacder mpeneina BHIHOCIHBOCTH.

B cnydae oTcyTCTBHMA HOAHHHX IO TIpeAeny
BBRIHOCIIHBOCTH KOJICHYATBIX BAJIOB, ITOJNYYCHHBIX
SKCIICPHUMEHTAILHEIM TIyTEM, 5TH BEIMUMHH O pyg,

Opwa M Opwo, MlIla, onpeaensiorcsa o ¢gopmynam:
IS MATyHHOH MEHKA B TaJITenHA

opwar=K(0,42R,, +39,3)(0,264 +1,073D"% +

785 — Rm, 196 /1
+82=0m DO 4.9-
5% B RH)’ (2.4.9-1)

IS PaMOBOM TIEHKH

Spwe=K(0,42R,,+39,3)(0,264+ 1,073D% +

785 — Rm , 196/ T
+ 200~ "t R Ro)’ (2.4.9-2)

T IATYHHOH IISHKH HA KPAal0 MAaCIMHOIO OTBEPCTHA
Spwo= K(0,42R,, +39,3)(0,264 + 1,073D 2+

785 — Ry, 196 /2
+ s+ R,,,\/ ) (2.4.9-3)

rae K —koaddunuent, ywursBaomuii cnoco6 u3roToBneHUS
KOJICHIATHIX BAJIOB, HE MOABEPralOIMXCA MOBEPXHOCTHOM
o6paborke, paBHBIA:

1,05 — anst xoneH9ATHIX BAIOB, NOTYGEHHBIX MYTEM HEMPEPHIBHOM
KOBKH BJIOJIb HATIPABJICHUS BOJIOKOH M TOPsMell BEIIPECCOBKH,
TIPUMEHSACTCS TOJBKD K YCTANOCTHOM IPOIHOCTY B TATTEM;

1,0 — m1s KoneHuaTHIX BANOB, NMOJNYYEHHBIX IMyTeM CBOGOIHOM
KOBKY CTaJIH;

0,93 — 151 KONEHYATHIX BATIOB W3 JMTOM CTAH;

JUISL KOJICHYAThIX BaJIOB IIOBEPraroLIMXCH IOBEPXHOCTHOM
obpaborxe K=1,3;

R,, — BpeMeHHOE CONPOTHRIICHME MATEpHATA KONCHIATLIX Basios, MITa,

[Ipoune napamerphl npuseneHsl B 2.4.6.1 Omxako

CIICIET NIMETh B BUAY, 9TO ISl pACIETOB HE ClleAyeT Ry,
Rg n D/2 npyHAMAaTh MEHBIIE 2 MM.

Cm.
LMPKYNSp
11261

Cm.

pKynap
11261
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Ilpu Hamuuuu pe3ylbTaTOB HCIOBITAHUH Ha
YCTaJIOCTHYI0 NPOYHOCTh MOJHOPA3MEPHBIX KPHBOILIH-
OB MJHM KOJCHYATHIX BalOB, MOABEPTaBIIUXCS
IOBEPXHOCTHOI 00pabotke, koadduuuent K npuHH-
MaeTcs Ha OCHOBE ITUX HCITBITaHUMA,

OKcnepUMeHTaNbHbIE 3HaYeHUS Tpejeia BEIHOC-
JIMBOCTH, IONTyYCHHBIC NPH YCTATOCTHBIX MCIIBITAHUSX,
JOIDKHBI ObITH cormacoBanbl ¢ Permctpom. Ilpm stoM
3Ha4EHUS TIPEACia BBIHOCIMBOCTH, IIOMYYCHHBIC TPH
UCTIBITAHUAX, JOJDKHBI COCTaBIATE He MeHee 80 %
CPEIHErO 3Ha4EHWS.

2.4.10 Pacuer ropsiueii nocagku moJiycoCTaBHBIX
KOJIEHYATBIX BAJIOB.

2.4.10.1 Bee pa3mepbl KpHBOILFIIOB, HEOOXOIMMBIE TS
pacdera ropsdeit nocamkv, puBeeHs! Ha puc. 2.4.10.1.

R
N Q
-
) (‘ ) >ﬁ_ |
S RS
Q =
-f-sn- #—

Puc. 2.4.10.1 Kpupoimin 10ycoCTaBHOTO KOJEHYATOIO Baja:
Dy — muamerp nmocamgku, MM; Ly — INMHA HOCAIKH, MM;

D 4 — pasmep, paBHEIH HArPYKEHHOMY JUaMETPY IICKH MM JBOXHOMY
MHHUMAIBHOMY DACCTOSHUIO X MEXIY OCeBOM JIMHMEH MeHKu u
KOHTYpPOM IIEKH B 3aBUCHMOCTH OT TOTO, YTO MCHEIIIC, MM;
¥y — paccTosHHE MEeXIy COCEIHUMH CMEKHBIMM IOBEPXHOCTSMH
PaMOBBIX U LIATYHHBIX ILEEK, MM,
y=0,05D,. IIpu y mensuie 0,1 D, cnegyer yunTeBars BIHMAHAE
HalPsDKSHYs1, BO3HUKAIOILETO NPH MOCAAKe HA NPEe)l BEIHOCIMBOCTH B
paifoHe rarTerH mMaryHHOH weiiku. [Ipoune napamerpsr — cm. 2.4.6.1

Paguyc mepexoma OT IWEWKHM K JUAMETPY MOCAJKH
JOIDKEH OBITH HE MeHee GOJIBIIEro M3 JBYX 3HAYCHMIA:

R=0,015D6 u Rg=0,5(Ds — Dg).

QdakTH4eCKas BEIMYHMHA HAriAra ropsye Inocaaku
Znin 1 Zpax JAODKHA HAaXOAMTHCA B TMpeAciax,
ompezAenseMbIx cornacHo 2.4.10.2 — 2.4.10.4.

HeobxoaumMoe MHHHUMaJIbHOE 3HAUEHHE HATATa
ompeJieNseTcs Ha OCHOBaHMM OOJIbIEH W3 BEWYMH,
onpeneseMsix coracHo 2.4.10.2 u 2.4.10.3.

2.4.10.2 Pacuer MHHHMAJIBHOrO Hariara Z.in
IPOU3BOAMTCA JUIA KOJICHA C MAaKCHMAJBHBIM Kpy-
TAIAM MOMEHTOM M 7., (cM. 2.4.5.2) o dopmyie

4103 SgkM 1 —Q40%
Znin= A (2.4.10.2
> muEuDsLs (1 — Q@)1 — @z 24102
rae Zmin — MHHHMAIBHBIM HATAT, MM,

Sr — ¥o3pdunmenT 3amaca OT NPOCKANB3EIBAHHSA, IPHHUMACMEIH
HE MeHee 2;

U — xodhUIMEHT crarmyeckoro Tperws, paBHem 0,20 mus
LS/ D S = 0’40;
Ejyr — moxyns ynpyroctu, Mlla;
Q4=Ds/D 4, Qs=Dpg/Ds,

1— 4000SRMTmax
Hpn atom D BG <D Y\/ unD SLsReH ’

24.10.3 B ponomuenue k 2.4.10.2 ompemensercs
MHHUMAIBHBIA HaTAT Z i, MM, TIO CEAYIOMEH Gopmyre:

mm R DS/EM» (24103)

roe R, — MUHMMAaIbHBIH IIpefen TeKy4ecTH MaTepuaia INeKd
KoJeHuaToro Bana, MIla.

2.4.10.4 MakcrMallbHO AOMYCTUMBIA HATAT Zinayx,
MM, OIpeneNsieTcs o Gopmyne

7 <ReDs | 0.8Ds
STy T 1000°

2.4.11 Kos¢ppunuenT 3anaca.

Pa3zmepsl KOIEHYAaTOro Baja SBISIOTCA JOCTAaTOY-
HBIMH, €CId Kod3pduUueHTH 3amaca (OTHOLICHHE
TpefieNna BEIHOCIMBOCTH K DKBUBAJEHTHOMY IepeMEH-
HOMY HalpsDKSHUIO) IJIA TajTeleil Kak MmaTyHHOH, TaK U
paMoBOH IEHKHM, a Takke AN Kpas MaclgHOro
OTBEPCTHS MATYHHOH MICHKH yXOBICTBOPSIOT YCIOBHAM:

(2.4.10.4)

Qu=opwn/oyua=>1,15;
Qc=0pwa/ove=1,15;

Qo=0Spwo/Sro=1,15.

2.4.12 PazMepsl NEPEXOAHBIX TATTEICH OT MEHKH K
1eKe JODKHBI ObITh He MeHee 0,05D.

IMpy Hanuuuu ¢QnaHOeB pagMychl TaNTCICH OT
¢dnanma x meke JOKHEI OBITH He Meree 0,08D.

2.4.13 BEIXOAEI MAacCISHBIX KaHAJIOB JOJDKHEI OBITH
3aKpyITIeHbl paauycoMm He MeHee 0,25 nuamMerpa xaHalia
(oTBepCTHA) U TLIATSIHHO 3aNLTA(OBAHBL.

2.4.14 B cocTtaBHBIX M IIOJNyCOCTaBHBIX Ballax
TIpUIMEHEHNE MIMOHOK HIM MTHU(PTOB B COECOMHEHHUH
MEeKH W MEeHKH He JomyckaeTca. Ha HapyxHOM
CTOPOHE COCMHEHWH MIEK C MedKkaMHu JODKHBI OBITH
HAaHECCHbI KOHTPOJILHBIC PHCKH.

2.4.15 Ilpw BCTPOECHHOM B paMy ABHUTaTels YIIOPHOM
NOJIIMIIHUKE AHAMETP YHNOPHOro Bajia B pailoHE
TIOJIITUTTHHKA JOIDKEH OBITh HEe MeHee auaMeTpa
paMOBO# TICHKH KOJICHYaTOro Bajla, HO HE MeHee
Juamerpa Bana, ompenemaeMoro mo 5.2.2 uactu VII
«MexaHM9YecKHEe yCTaHOBKH.

2.5 MPOJYBKA H HAUIYB

2.5.1 TnaBHBI ABUraTens JOJDKCH COXPAaHATH
BO3MOXKHOCTh pabOTBI ¥ MaHEBPHPOBAHMS NPH BEIXOJE
MX CTpOs ONHOTO MJIH BCeX TypOOHArHeraTejleii Ha
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IIpasuna xnaccugpuxayuy u ROCMpoUKY MOPCKUX Cyo08

SKCIUTYaTALMOHHEIX PEXNMAax, JOIMYCKAEMEIX 3aBOIOM-
u3roroButeneMm asurarens (cm. 2.1.7 wgactu VII
«MexaHH9eCKHE YCTAHOBKHY).

2,5.2 ]Iyt TTIaBHBIX ABUTATENCH, Y KOTOPEIX IPH ITyCKax
¥ paboTe B AMara3oHe HU3KUX HArPy30K TypOOHATHETAaTe
He 00ecTeIMBalOT HOCTATOTHOTO BO3AYXOCHAOKEHMS,
JOIDKHA OBITH TIPEYCMOTPEHA BCIIOMOTATEILHAS CHCTEMA
HaZmyBa, COCTOAILAs, KaK IPABHIIO, U3 IBYX BOSYXOXYBOK M
TIO3BOJISIFOIIAS BRIBECTH JBHTaTeNb Ha PEXUMEI pabOThI, TIpH
KOTOpHIX TYpOOHATHETATEHM OOSCIIEIMBAIOT HEOGKOMUMBII
HaanyB. IIpyM BEIXOIE M3 CTpPOS OIHOH BO3IYXOLYBKH
BCTIOMOTATEIBHOM CHCTEMBI HAIIyBa, OCTABIIAACS B
pabore JoDKHa 00eCTIeTnTh e¢ (HYHKIMOHMPOBAHHE.

2,5.3 IIpu oxnaxkAeHNM HAZTyBOTHOTO BO3AYXa B
TIPOAYBOYHEIX pPECHBEPax MOCHE KAXKIOTO OXJIATUTEIS
BO3JyXa JOJDKHEI OBITH NPEXyCMOTPEHEl TEPMOMETPH M
ycTpo¥icTBa I CIIyCKa KOHJACHCATa.

2.5.4 PecuBepsl NPOLYBOYHOTO BO3AYXa MOJIKHEI
GHITE 000PYIOBAHEI TPEJOXPAHNTEEHEIME KJIallaHAMH,
OTPETYINPOBAHHBIMY HA JABJICHHE, NPEBHIIAIOIIEE JaB-
JICHHE TIPOAYBOYHOTO BO3AyXa He Gonee, ueM Ha 50 %.

IInomaas TPOXOZHOTO CEUCHHA TPEHOXpPaHM-
TEMBHBIX KJTANAHOB JOJDKHA OBITh He Meee 30 cM’ Ha
KaxXIwIi KyOndeckuit MeTp oObeMa pecuBepa, BKIIOYAs
00beM TOATIOPITHEBEIX TONOCTeH y KpeHukondHseix
gBurareiedl ¢ aumadparMoil, eciM IOCISHHHE HE
MCIIONBE3YIOTCS B Ka4€CTBE NPOAYBOYHEIX HACOCOB.

2.5.5 JlomxkeH OHITH NPENYyCMOTPEH CHYyCK
CKAIUTMBAIOIINXCA OCTATKOB M3 BO3AYINIHEIX PECHBEPOB
H TIOANOPIIHEBHIX TIOJIOCTEH ABHTATENEH.

2.5.6 BosgyxoBcaceiBalomme nmaTpyOkm aBuraTeNeii
M TPOAYBOTHO-HAJAYBOTHHIX arperaToB JOJDKHEI OBITH
CHa0XXeHEI TIPENOXPAHUTETBHBIME CETKAMH.

2.5.7 HacroAamm# IyHKT COICPKHMT TPeOOBaHMA K
KOHCTpYKIMH TypOoHarHetareneit [IBC. TpeGosaums mo
MCETOOHKEC THIIOBBIX HCIEITAHNH H OCBHACTCIBCT-
BOBaHMIO TypOoHarHerareneii — cM. Ilpwioxenue 9
«ITopamox OCBHAETENLCTBOBAHMA, HCIIHITAHMH, 0J00-
permsa TypOoHarHerarenei ¥ mx KoMmoHOBKH ¢ JIBCx»
K pa3g. 5 «Mexanmsme» dactH IV «Texnnueckoe
HabmozeHne 3a M3TOTOBNCHHEM H3zeimi» IIpaBun
TEeXHHIECKOTO HaONMOACHNA 3a TOCTPOMKOH CyZOB H
HM3rOTOBJICHMEM MATCpPHAIOB ¥ M3EIVIA IS CYHOB.

2.5.7.1 TypbonarHerare;m JOIDKHEI OBITH OHOGPEH-
Horo Thna. TumoBoe ofo0penne TypOOHATHETATENIS MOXET
OLITH BHIIONHEHO KaK OTACIEHO, Tak M B cocrase JIBC.
TpeGoBanmsa 2.5.6 cocTaBineHH miIa ra3oTyp6o-
HATHETATENICH, HO B OOmMEM BHAE MOTYT TIPHMEHATHCA
TAKKe IS HarHeTarTelch ¢ MPABOAOM OT ABHIATEIIA.

2.5.7.2 TypboHarHeTaTesM HOJIXKHE COXPAHATH
paboTOCNIOCOOHOCTE B YCIOBHAX JKCILLYaTallUH, yKa-
3aHHHIX B 2.3 gactu VII «MexaHndeckue YCTaHOBKH» H
22.7 gactm IX «Mexaumsmen. CpOK SKCILTyaTaLu
COCTAaBHEIX JacTeH M aBapHifHOE 3HAYCHHE JacTOTHl Bpa-
ICHHA TypOOHAarHeTaTess JOJDKHBI OBITH PaCcCIMTAHBI
TIpH TeMmeparype Bo3ayxa Ha Bxome 45 °C.

2.5.7.3 Ha Bxoge Bo3ayxa B TypOOHArHETATENH
JOIDKEH OHITH YCTAHOBJIEH (GIIIBTD.

2.5.7.4 TpeGoBaHMA ONPEHEIAIOTCA PAIMEPHOCTEIO
TypOoHarHeTarens. IlapaMeTpoM, OMPEAEHAIOIIEM
Pa3MEpPHOCTh, ABIACTCA MaKCHMaJbHAs IJIMTEIBHASL
MOIIHOCTE JBHMTATENA TPYINIH LPUIMHAPOB, OOCIIYXH-
BacMBIX JaHHBIM TypOOHAarHeTarejieM (HalpUMep, IS
V-obpazaeix IBC ¢ omumuM TypOoHarseratenem s
KaXJOH TIpynmsl IHIMHAPOB II0 OAHY CTOPOHY
IBUTATENs, Pa3MePHOCTh TypOOHATHETAaTeNs Olpene-
JseTcs TOIOBMHOM ToHO#M MomHocTH JBC).

2.5.7.5 Typ6oHarHeTareu MOOPa3ACIISIOTCS HA TPH
KaTeropuu B 3aBHCHMOCTH OT MOINHOCTH 0O0CITyXwH-
BacMOM TPYIINIEI IMIMHIAPOB:

Kareropua A: < 1000 xBr;

Kareropus B: > 1000 kBt u < 2500 xBrT;

Kareropus C: > 2500 xBt.

2.5.7.6 IlpencraBiseMasi JOKyMEHTALHS:

.1 Kareropus A:

ITo 3anpocy Peructpa:

TIPOTOKOJI MCIEITAHNHI Ha TEPMETUIHOCTB;

gepTexH OOLMX BUAOB C TIONEPETHBIMU Pa3pe3aMH,
C yKa3aHMEM OCHOBHEIX Pa3MEpOB W cCrenmukanmeit
COCTaBHEIX 9aCTeii;

TIpOrpamMMa MCTILITAHHH,

.2 Kareropus B u C:

gepTexXH OOMMX BUAOB C TIOMEPESIHEIMH Pa3pe3amu,
C YKa3aHHEM OCHOBHEIX Da3MEpoB M criemuwmkanmeit
MaTEpPHAIOB COCTABHEIX dJacTell KOpIyca IS OLCHKH
yaep>kaHHA ¢parMEeHTOB JMCKA TIPH TIOJIOMKE;

JOKYMEHTALMA 10 OLICHKE NPOTHOCTH TIPH TIOJIOMKE
Imcka TypboHarnerarens (cm. 3.2);

9KCIUTyaTallMOHHEIE H OTPaHMYMTC/IBHEIC NAHHEIC,
TaKHe Kak:

MaKCHMAJIbHO [ONyCTHMAs SKCIUIyaTalMOHHAS
9acToTa BpameHuq (00/MuH);

3HaYEHME YaCTOTH BpAICHNS TpH CpabGaThBaHMA
aBapwitHON CHTHAIM3AlMH M0 MAKCHMAJIbLHOMY YPOBHIO,

IPEACITBHO-JONYCTHMEIH YPOBEHb TEMIIEPATYPH
BHIXJIOIIHEIX T'a30B Mepez TypOHHOM;

3Ha49CHHE TEMIICPATyphl BRIXJIOITHBIX Ta30B Tepex
TypOHHO# NpH cpabaTEBaHNK aBAPHITHOH CHTHAJIM3ALMA
10 MAKCHMAIILHOMY YPOBHIO;

MMHMMAJGHOC 3HA9CHHE MJABJIEHHA CMa309HOTO
MAaciia Ha BXOJE;

3HA9EHNE JABICHAA CMA309HOTO MAacjia Ha BXOJE
IpH cpabaTHBaHMM aBapHIHON CHTHAIM3AaLMH 1O
MHHAMAJEHOMY YPOBHIO;

MaKCHAMAJIBHO JOIyCTAMOE 3HAYCHUE TEMITCPATyPHI
CMa30JHOTO Maciia Ha BEIXOJE;

MaKCHMAJIbHOE 3HATUCHHE TEMIICPaTyPEl CMa30THOTO
Macjia Ha BBIXOAE Mis cpabaTEIBaHWA aBapHAHOMN
CHIHAJM3ALIMN 110 MAKCHMAJIEHOMY YPOBHIO;

MaKCHMQJIBHO IONYCTHMEIC 3HA9E€HWA YPOBHEH
BHOpanyH, kKak coOCTBeHHOM BHOpamuH, Bo30yxmacMoi
caMMM TypOOHarHerareyieM, Tak W HaBEACHHOI;
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(aBapuifHEI YPOBEHb MOXET COBIIAJaTh C HOITyC-
THMBIM 3HA9EHHEM, HO He JOJDKEH Aocturarsed mpa 110 %
Harpy3KM [BWTATeNlsl WM TIpH Kakoi-mubo mpyroit
0noOpeHHOM KPaTKOBPEMEHHOM TIeperpy3Ke 3a IpeeiaMu
I10 % Harpyzkm);

CXeMa M YCTpOWCTBO CHCTEMEI CMa3Ku (BCE Ba-
PHaHTH U1 JaHHOTO THIIA);
TPOTOKOJI THITOBBIX MCIIBITAaHUN;
TporpaMMa HCITIHITaHHH.
.3 Kareropus C:
depTeXH HAeTalei KOopiIyca M BpaIlalomMXCs
9acTed, BKII09as AeTal KpeIUleHUA JIOTAaToK;
crenMUKaLys MaTepuajoB BCEX BEHILIE IEPESIHC-
JICHHBIX JeTayeii (XMMHUIEeCKUi COCTAaB M MEXAHMISCKUE
CBOMCTBA,
CBAapHLIC JicTAM M TEXHOJIOTHA IIPOLIecCa CBapKH
BHIIIE TIEPEIHCIICHHRIX JieTalleH, eCl MPHMEHNMO;
JOKyMEHTallMl0 C JaHHHIMH 10 Oe3omacHoOMY
3Ha9CHUIO IIepPEefaBacMOTO MOMEHTa INpPH IOCaake C
HATATOM JHcka Ha Ban (cm.3.3)';
CBEJICHHS O Pecypee, C YIeTOM TEKYdeCTH MATepHajla,
HU3KO IUIKIIMIHON M BHICOKO LMKIMIHON TIPOTHOCTH;

PYKOBOZICTBO 1O OGCITY KMBAHMIO M SKCILTYaTALH .

2.5.7.7 IlpuMeHHTeNLHO K TypOOHarHetraTeaam
Kareropun C B Tex ciydasx, KOrga OUCK YCTAHOBJIEH
Ha BaJl TIOCAIKOM C HaTATOM, pacdeTsl HOJDKHBI TOMT-
BEepXJaTh HAJSKHYH Iepegady KpPYTAIIEro MOMEHTa
TIpH BCEX COOTBETCTBYIOMMX OSKCILIyaTAITMOHHEIX
TIoKa3aTeax paboTH TAKMX KaK MAKCMMAJBHAS 9acTOTa
BpalllcHUA, MAaKCHMAJIbHEI KPyTAIIAH MOMEHT H
MaKCHMAJTbHBIH TEMITEpaTyPHEIH TPAJJHEHT B COUCTaHHA
¢ MHHHUMATHHEIM 3HAYCHUEM HATATA.

2.5.7.8 TypboHarHerarem NOJDKHEI YIOBJIECTBOPATE
CIICOYIOIMM KpUTEpHAM IIPOYHOCTH (C ydeToMm Tpebo-
BaHwit 5.3.2):

.1 TypboHarHeTaTem HOKHE 00agare JOCTaTod-
HO# IIPOYHOCTRIO B CIIydae IIOJIOMKH POTOPA T.€. HHM ONHH
JJIEMEHT HE [OJDKEH TIOBPEOUTh BHYTPEHHIOK YacTh
KOpITyca MTH KOMIIPECCOPHYIO JaCTh TyPOOHATHETATENS.
Jns Gonee KadeCTBEHHOTO PAacCMOTPEHHUS IOKYMEHTa-
iy (MCUBITAHUA / pacdersl) MPEATIONaracTcs, 9YTo
IWCKKM TypOOHarHerareis IOABEPTalOTCS DPaspyMICHHIO
MPH CaMOM HeONaronpuATHOM M3 BO3MOXHHIX Ba-
PHaHTOB;

.2 ma Kareropwit B u C, xputepmit mpoHoCTH pH
TIOJIOMKE HODKEH OBITh TOATBEPXKIAECH HCIBITAHUAMM,
BrmonmteHne AaHHOTO TpeOOBaHWA HA OCHOBE HCIIHI-
TaHMH OZHOTO TypOGOKOMIIPECCOPHOTO arperara pac-
MPOCTpaHACTCA Ha Bech pAx TypOoHarHeTareneil.
HcrbITanus ycTaHOBKH ¢ 6oybmmM 00BeMOM Mpemnod-
THTETBHE TIOCKOJILKY CYHMTAalOTCA 0ojlee TOKa3aTe)ihb-
HEIMH TI0 CPaBHEHHIO C OCTAILHEIMH MeEHee OOBeM-
HEIMM YCTAaHOBKaMHM M3 oOmero pama TypOoHarHe-
Tarenei. B moboM cirydae JaHHEIA KpHUTEpHiil JOJDKEH
OHITE JOKYMEHTAJIBHO TOATBEPXIACH (HampuMmep,
pacueTraMH), CBHIETEIBCTIBYS O TOM, 9TO PE3yJIETATHI
HCTIBITYeMOH YCTaHOBKH PacIpOCTPAHAIOTCA M Ha BeCh
pax TypOOHarHeTaTeNeH.

2.5.7.9 B ponomHenne k TpeboBarmam 2.12.1 cuc-
TeMa 3al0UTH, CHTHANM3ANNH M KOHTPOJIA TypOoHar-
Hetatenedn Kareropmit B m C pgomkHa oOTBedaTh
TpeOoBaHMAM, TpEBeNcHHEIM B Tabn. 2.5.7.9. TTokasa-
HHS PHOGOPOB MOTryT GHITH BRIBEACHE! HA MECTHBIH HIIM
JUCTAHIMOHHEIN MyNETH yIPABICHUA.

Tabnuua 2.5.7.9

Kareropus typ6onarserareneii
Ne KoHTpoIHMpyeMeIe napameTphl B p Ipumeqanus
Cursan | Ilokaszasms | Curman |Ilokasakus
1 | Yacrora Bpamenus Bricoxas’ x! Bricokas” x?2
2 | Temueparypa BexiomERX rasos Ha kamxmpii | Bucoxas” X Bricokas X CurBans BRICOKOH TEMIIEpaTypaI YIS BCEX
BXOZ B TypOoBarserarens IMJMHZPOB ZBUATEIA [0
3 | Temueparypa cMa304HOIO Maciia Ha BRIXOZC Bricokas X Temueparypa cMasky NOJIIMIIHMKOB B
u3 TypGoHaraeTarens CIIy4ac NPHHYAMTCIRHON CUCTEMEI CMA3KH
4 | Nasnemme cma3oaHOro macia Ha Bxoge B | Huskoe X Hwuskoe X Toneko i CHCTEM C NPUHYAMTEIHHON
Typ6oRarseTaTeE cucTeMoil cmasku®

Ha BXOAC H BRIXOAC ABIACTCH 060CHOBAHHBIM.

! Jins xommnexca TypGorarseTareneii, paGoTAIONIX MOCIEAOBATENRHO, ABTOMATIHIECKHH KOHTPOJIL YACTOTH BPAIICHAS TypGoRarneTaTens,
BXOASIEIO B pabory mocnexaEuM mo ouepeiy, He TPeOyercs, Ipu yCIOBMM YTO BCE TypGOHarHerareiu B paBHOH creneHM OGOPYAOBaHBI
ONHOTMIHEIM (GMIETPOM BCACKIBACMOTO BO3AyXa 0€3 perymMpoBOMHOIO KJAaHA.

2Jins TypGonarseTareneii kateropiu B, TeMIepaTypa BRX/IOIHEIX ra308 MOMKET KOHTPOMPOBATECA HA BRIXO/IC M3 TyPGOHATHETATENS B TOM
CITydac, €C/M YCTAHORICHHRIM CHTHAI ABAPHITHONO yPOBHA 00ccreaMBacT HACKHYIO paboTy TypOHHK M COOTHOMEHME MEXY TEMIIEPATYPAMH

*[Toka3aHMs ¥ CHIHANE TEMIIEPATYPH BEIUIONHKIX TA30B HA BXOJE B TYpOGOHATHETATENb MOTYT HE TPCOGOBATECH B TOM CIywac C/H HA
KaXIRiH LWIMHAP YCTAHOBICH CHTHAN ABAPUAHOIO YPOBHH, KOHTPOIMPYIOLMII HafexHyI0 pabory TypOonaraerarems.
Clyuae €ClM CHCTEMA CMa3KK TypOOHArHETATeNs ¥ AM3ENBHOIO ABUIATENS OTACICHE! APYT OT APYra APOCCENEM MM PeLyKLMOHHEIM
KJIANAHOM, TO JAHHKIC CHCTEME! IOJDKHKI ORITh 000py0BaHK COOCTBCHHBIMM CIICLIMANM3MPOBAHHBIMY [IATIMKAMH.,

puMermTensao k THNOpSKY TypboRarnerarencii 06eux pasMepHOCTEi.



26

Ilpasuna xnaccughuxayuy u noCmpoliKu MopCcKux cy0os

2.6 TOIUVIMBHASL ATIITAPATYPA

2.6.1 TorumBHEIE HACOCH BEICOKOTO JABICHHSA WIIH
MX TpPHUBOAH HOJXHH ob6ecmeanmBate OBicTpOe
TNpeKpameHne ToJayH TOIUTMBAa B JO0OH IMIIMHZAD.
Hcxmodenns DONMYyCKAIOTCA 1A ABHTATENICH C JpameT-
poMm mmanHApoB He Oosee 180 MM, mMeromux
TOIUIMBHEIE HACOCH OJIOYHOTO THTIA.

2.6.2 TormeHEIC TPyOOIIPOBOAE! BHICOKOTO JIARIICHHS
JOJKHBI M3TOTOBJIATBCA M3 CTAIBHBEIX OECIIOBHEIX
TOJICTOCTEHHEIX Tpy0 0€3 CBapHRIX WJHM TIAfHBIX TIPOMe-
KyTOIHBIX coeauHeHmi (cM. 1. 1.21 Tabm. 1.2.4).

2.6.3 HapyxHEe TOIUIMBHEE TPYyOOIpPOBOAEI
BBICOKOTO JAaBJICHHA HA YYaCTKax OT TOINIMBHEIX
HacOCOB BBICOKOTO JaBJICHHSA [0 ()OPCYHOK JOJIXHBI
OHITH TTOMEILIEHE B CHCTEMY 3aKpPHITHIX TPYOOIIPOBOIOB,
CIHOCOOHYI0 YAEPXHBATh TOIUIMBO IPH YTEYKax B
TpyOONIPOBOAaX BHICOKOTO JABJICHHSA. JTa CHCTEMA
JOIDKHAa COCTOATH M3 HAPYXHOro TpybompoBoga, B
KOTOpPEIH IIOMEINEH TOTUIMBHEIH TPyOOIIPOBOJ BEICOKOTO
JaBjeHud, oOpasyd Hepa3beMHYK0 KOHCTPYKIHIO.
Cucrema HapyXHOTO TPyOONIPOBOAA AOIDKHA WMETh
cpeacTBa cbopa mporedex. JomkHH OHTH TIpe-
JyCMOTPEHHK YCTPOMCTBAa TOHAYN aBAPHMMHO-TIPEHY-
TIPEAUTEFHOTO CHUTHAJAa IpPH TE€YM B TOIUIABHOM
TpyOOIIPOBOJE BEICOKOTO HABIICHUA.

3amura TpebyeTcs TakkKe M INIA OTCETHBIX
TpyOOIIPOBOZOB, €CIM MyIhCALMA HABICHHS B HHUX
npesrimaer 1,6 MIla.

2,6.4 KoHCTpYKIMS TOIUTMBHEIX HACOCOB BHICOKOTO
JaBICHUA M TOIUIMBHEIX TPYOOIPOBOAOB JOJDKHA OBITH
CTOMKOM K ITyJTECAllAM AaBJICHUS TOIUIMBA, MM JOJIKHBI
OHITH TIPEXYCMOTPEHBI CICLMANBHEIE CPESACTBA A €€
CHIDKEHHS, BIUIOTH JIO YCTPAHEHMS.

2.6.5 JIna maBHBIX JBUTATENEH JOKHO OBITH
TIPEAYCMOTPEHO YCTPOHCTBO OTPAHHYEHHA TOILUIMBO-
TIOJa9¥ PEXHMMOM PacdeTHOM MOIMHOCTH.

2.7 CMA3KA

2.7.1 Jly6pukaropsi, ofecredMBalOIMe MOAATY
Maciia Ha CMa3Ky LWIMHAPOB, JO/DKHBI GRITH CHAGKEHBI
YCTPOHCTBOM, HONMYCKAIOIMHM DETYIHPOBAHHE MOJATH
Macja Ha KaXAylo Toaky. Jia HaGmomenmna 3a mopadei
Macnia JOJDKHO OHITE TPEZyCMOTPEHO MacioyKasa-
TEILHOE YCTPOHCTBO NI KOHTPOJA 33 NOCTYIUICHHEM
Macjia KO BCEM TOYKAM CMa3KH, DAaCIOJIOKCHHOE B
ynobHOM 11 HabmoneHus MecTe.

2.7.2 B xaxIoM IOTynepe, MOABOASMILEM MACIO B
UMJIMHAPH JBYXTAKTHEIX [BHTaTeleil, a Takxke Yy
MTYLEPOB, PACHONIOXCHHHX B BEPXHEH dYacTH
LMJIMHAPOBOH BTYJIKH, HOJDKEH OHITh IPEXyCMOTPEH
HEBO3BPATHEIH KJIANaH.

2.7.3 TypOoHarHeTaTe)l1 ¥ PeTyJIATOPH, MMEIOIIME
TIOAIMMITHMKHY KaueHHA, JOJDKHEI HMMETH ABTOHOMHEIE
cHcTeMB cMaskh. IIpy mpHMEHEHNM Jpyrux KOHCTpPYK-
uuif Ha paccmoTpeHue Peructpa HONXKHO OHITH
TPE/ICTARICHO TEXHHIeCKoe O00OCHOBaHWE, TIONTBEpPXK-
Jaromee He MEHBIIMH YPOBEHb HaCKHOCTH.

2.7.4 JloixHEI OHITH MPHHATEL MEPHI, MCKIIOYAIO-
Ige ToNajJaHke BOABI M TOIUIMBA B LMPKYJIALMOHHOE
MAcJio H TIONAaJaHNe Maclia B OXJIAXIAIOIIYIO BOXY.

2.8 OXJIAKIEHHAE

2.8.1 IIpn npHMEHEHHH TENECKONMMIECKAX YCT-
POWCTB Ui OXJIaXKHCHMA TIOPIIHEH WM IS TIOABOJA
Macia K ABHDKYIIMMCS 9acTAM JOJDKHA ORITH Tpemyc-
MOTPEHA 3aINTa OT THAPABITNYECKUX YAAPOB.

2.9 MYCKOBBIE YCTPOMCTRBA

2.9.1 Ha wmarucrpany, TOABOIAINCH BO3AYX OT
ITIaBHOTO ITyCKOBOTO KJIaNIaHA K IIyCKOBEIM KJIAIIAHaM
IWIHMHAPOB, NOIKEH OBITH YCTAHOBIEH TNPEHOXpaHM-
TENLHEIH KJIANaH WIH HECKOJBKO MPENOXPAHUTENHHBIX
KJIAaNlaHOB M YCTPOMCTRBO, OCBOOOXIAIOIIEE 3Ty MAru-
CTpaJlb OT AABJICHHA TOCIIEC TIPOBSACHUA ITYCKA.

IIpegoxpaHUTENBHEI KIaNaH AOMKEH PeTyIHpo-
BaThCA Ha JaBieHHe He Oonee 1,2 maBieHMs BO3OyXa B
NyCKOBOH Marmctpaymm. Pasrpyxaromee ycTpoicTBO M
NPEAOXPAHUTENLHEIH KIamaH MOTYT pa3MelaThecs
HETIOCPEACTBCHHO HA ITIABHOM ITyCKOBOM KJIATlaHe.

Homyckaercs W Apyroe yCTpOWCTBO, Ipemoxpa-
HAIOIICE IYCKOBYI0 MArvCTPalb OT PaspyIIEHHs IpH
B3pHBe B TpybompoBoge (cm. 16.3.3 uwactm VIII
«CHCTeMEI B TPyOOIIPOBOIED).

2.9.2 Ha xaxgoMm narpyOke momBoza BO3OyXa K
NMYCKOBHIM KJIAAHAM B KPHIOKaX IHIHHAPOB
PEBEPCHBHBIX JBWTATENEeH MOJDKHBI YCTAHABJIMBATHCA
OTHEIPETPAIUTEIN WM Pa3pHIBHEIE MeMOpaHEI.

Jins HepeBepCHBHHIX JBHTarejiedl o0d3aTenbHa
YCTaHOBKa IO KpaiHeH Mepe OIJHOTO OTHETIPerpaiuTels
WM Pa3pRIBHOM MeMOpaHEI Ha MarvCTpay, TOABOIAILEH
BO3JyX OT IIABHOIO IIYCKOBOTO KJIANIAHA K KOJUIEKTODY.

YcraHoBka OrHemperpajguTened WIH Pa3phIBHBIX
MemOpaH HeoOs3aTeNbHA IJIA ABHTATENCH C AHaMETpOM
mwmaApoB 230 MM B MeHee.

2.9.3 IlyckoBele YCTpOWCTBA IBHTaTeNiell C OJek-
TPOCTAPTEPHEIM IIyCKOM JOJDKHBI OTBEYaTh TpeGoBa-
M 13.7 gactr XI «OnexTpuaeckoe 000pyIOBaHHEY.
Kpome Toro, amBHrarenm c 3JI€eKTPOCTapTEPHEIM
TYCKOM DPEKOMEHAyeTcs 00OpyJOBaTh HABELICHHBIMH
TeHepaTopaM¥ IS aBTOMATHIECKOH 3apsiKi IYCKOBEIX
Garape.
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2.9.4 CucreMa Nycka ¥ XapakTEpHCTHKN IIPUBOIHBIX
JBUTATENCH aBapHUMHBIX AM3ENb-TCHEPATOPOB TODKHBI
orBedars TpeOoBanuaM 16.1.8 gactm VI «CucteMsr u
TpybompoBompy 1 9.3.4.2, 95 u 19.1.2.4.2 gactu XI
«QnexTprdeckoe 000pyIOBaHKEN.

ABapuiiHble IW3€Ib-T€HEPaTOPEl JOJDKHEL JIETKO
3aIyCKaThCsd M3 XOJNOJHOTO COCTOSHEA IPU TEMIICparype
okpyxaromero Bosayxa 0 °C. B ciydae, ecrmm Takoi Imyck
HEBO3MOXCH, WM B IIOMEINEHNM BO3MOXXHEI 0OlIee HM3KUE
TEMITEPATypPEl, JO/DKHEI ORITH TPEIyCMOTPEHET YCTPOMCTRA
oGorpera, o0ecTieTMBArOIME HANESKHBIA IyCK UM TIPHEM
Harpy3Ky aBapUitHEIMU TH3EITb-TEHEPaTOPaMUL.

IIpu HEO6XOZMMOCTH NOMKHEI OBITH IPETyCMOT-
PEHBL HarpeBaTENBHEIC YCTPOHCTBA, 0O0ECIEUMBAIONIIC
HaJeXHEIH NTyCcK M TpHeM Harpy3KH COTJIACHO
YKa3aHHBEIM TpeOOBaHUIM.

TloMerneHus aBapHiHBIX U3€Ib-TEHEPATOPOR TOIK-
HBl OTBedarh TpeboBanuaM 9.2.6 wactu XI «3mektpo-
o6opynoBaHuey.

2.10 TA3OBBIITYCK

2.10.1 Y ABYXTakTHBIX JBHUTATEICH C UMITYILCHOM
CHCTeMOM Ta30TypOMHHOTO HaIgyBa JOJKHO OBITH
TIPEyCMOTPEHO YCTPONUCTRO, MPENATCTBYIONMEE BO3-
MOXKHOCTH ITOTIaJaHUA OOJIOMKOB TIOPTITHEBHIX KOJEI U
KJ1anaHOB B TypOOHAarHETaTeNb.

2.11 YIIPABJIEHME, 3AIIIUTA N PETYIMPOBAHUE

2.11.1 IlyckoBEle M pPEBEPCUBHEIE YCTPOICTBa
JIOIDKHBI MCKITIOYATh BO3MOXKHOCTE:

.1 paGotrel nBUraTencid B HaIpPaBIEHHH, OTIH-
YAIOIEMCS OT 3aJaHHOTO;

.2 peBepcUpOBaHMS IBUTATENICH TIpU BKIIOUCHHOM
TIojiade TOILIVBA;

.3 mycka JgBUrarens npy He3aKOHYEHHOM pPEBEPCH-
pOBaHHMH;

.4 mycka ABUTaTeNlsl NpH BKIIOYCHHOM BaJOIOBO-
POTHOM YCTPOMCTBE ¢ MEXaHMIECKUM IPHBOIOM.

2.11.2 Kaxnplii TIaBHEIM OBUTATEIL JODKEH HMETh
PETYIATOP, OTPETyTUPOBAHHEIH TaKUM 00pa3soM, Y4TOGH!
4acTOTa BpAaIllCHUS IBHTaTelss HE MOINA IPEBBICHUTH
pacueTHyr0 (HOMHHAIIBHYIO) YacTOTy BpamicHus Conee
geMm Ha 15 %.

B momonHeHwe K peTynATOpY KaXKIbIi [TaBHEIH
JBUTarens MomHocThio 220 kBT 1 Goree, KOTOPBI MOXET
ORITH pa3o0IIEH ¢ BATOMPOBOAOM WM paboraer Ha BPILL,
JIOIDKEH MMETh OTACTBHBIH TIPEACTBHBIA BBHIKITIOYATEb,
OTPEryIMpOBaHHBI TakuM 00pa3oM, 9TOOBI dYacToTa
BpallleHusl J[BUTATENS HE MOITIA TIPEBBICUTH DPACIETHYIO
YaCTOTy BpaleHus Goree yeM Ha 20 %.

Ilpu »>ToM mpenenbHBIE BHIKIIOYATENh JAOIKEH
cpabaTsIBaTh MOCIE PETYIATOPA.

2.11.3 Kaxupriii ABUTaTCIHh, IPUBOAAIINIA B ICHCTBHE
TEHEPaTop, MODKEH HMMETh PETyIATOp YacTOTHI Bpalie-
HHA, XapaKTEPHCTHKH KOTOPOTO JOJIKHHI OTBEYaTh
CIIEAYIOIUM TPeOOBAHUSIM:

.1 mpu cOpoce mm Habpoce MAKCHMAITBHOH CTYIICHH
Harpysku reHeparopa (cm. pumc. 2.11.3.2) uzmeHeHme
JacTOTH B CETH HE JODKHO mpeBsimars 10 % pacuerHoi
(momuHANEHO#). CM. Taxke 2.1.3.1 gactn XI «Dnexrpu-
geckoe 000pyIoBaHUEY;

.2 TIpu MTHOBEHHOM HaOpoce Harpy3Kv OT HyIeBoOit
10 50 % pacdeTHOH Harpy3Ku TeHepaTropa, a TaKkke mpu
nocueayomeM (Iocie JAOCTKEHMS YCTAHOBHBILCHCS
JacTOTHl BpamieHus) HaOpoce ocrasmuxca 50 % Ha-
TPY3KH TeHeparopa KpaTKOBpeMEeHHOE W3MeHeHHe
YacTOTHl BpallleHUs JBUraTels He JIOIDKHO IIPEeBHIIIATh
10 % pacuetHO# yacToThl BpamecHusa. HaOpoc snexrpu-
4ecKoM Harpys3ku Oosiee 4eM ABYMS CTYNEHAMH MOXKET
OBITH JIOITYILIEH, €CIIM CYAOBAs MCKTPUICCKas YCTAHOBKA
MO3BOJIAET MCIONL30BaHNE IIPHBOINHLIX IBUHATENOH,
KOTOpHIE MOTYT Harpykarbcs TONBKO Gojiee deM AByMs
crynersmu (cM. puc. 2.11.3.2) u npm ycnosuu, 4To 3TO

g
§ K0 y
3 N\
SHEL A \\\ -
g § \\ \‘ 3
N NG I~
@..,:": ~N T~
3§
8§
§g 40
g3 —{
v X
£
3
3
g2

06 08 10 12 14 16 18 20 22 24

Cpeonee sghpexmueroe daerenue (6 Mila) npu
pacuemnoi MowyHocmy dsuzamens

Puc. 2.11.3.2 I'pannunbIc KpUBEIEC IS CTYNCHYATOM HATPY3KH

YETRIPEXTAKTHOTO JBUTATEIS OT XOJIOCTOTO XOJa [0 pacdcTHOM

MOITHOCTH B (DYHKIIMM OT CpemHero 3¢p{eKTHRHOTO NapTcHHS:
1 — 1-s crynens, 2 — 2-5 crynens, 3 — 3-51 CTyneHs

yKe OIYIICHO Ha CTaJlMM IPOCKTUPOBAHUS CyAHA. DTO
OOIXHO OBITh MOATBEPXAEHO B 0A00peHHOH
JOKyMEHTAallUH M IIPOBEPEHO IIPU HCIEITAHHUAX Ha
cysHe. B nTOM ciyuae BemmMumMHA HATpy3KH, KOTOpas
JOIDKHa aBTOMATHUECKH BKIIIOWATBCA IOCIe o0ecTodn-
BaHMA, a TaKke IOCIEIOBATCIBHOCTh BKIIOYEHUA
HAarpy3Kd JOIDKHBI COOTBETCTBOBATh CTYIICHSAM Harpys-
K{ JBUTarels. DTO Takke OTHOCHTCA K IeHeparopaw,
IIpeTHa3HAUEHHBIM IS TapavlensHod paboTel, korma
HarpysKa J0JDKHa IIepeBOUTHCS C OTHOTO TeHepaTopa Ha
IpyTOH B cilydae, €CIM OJUH TeHeparop INOJDKEH OBITh
OTKITIOYEH;

.3 mpu mapawienbHOM paboTe ICHEPaTopoB Iepe-
MEHHOTO Toka B amamaszoHe ot 20 mo 100 % oOmeit
HAarpy3K# paclpellelieHHe ee Ha KaXKIBI TreHepaTop
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ZIOJDKHO TIPOHMCXOIMTE TIPONOPIMOHATEHO HX MOITHOCTH H
He JOJDKHO oTmaarsca 6ojtee 9eM Ha 15 % ot pacderHoit
Harpy3ky OOJEIIETO M3 TeHEepaTopoB WM Ha 25 % or
pacdeTHOH Harpy3KH pacCMaTpHBaeMOIO TeHeparopa B
3aBHMCHMOCTH OT TOTO, 9TO MEHBIIIE;

.4 1Ip¥ moOkIX Harpy3kax ot Hyireso# go 100 % pac-
9ETHOM HArpy3KH IeHepaTopa YCTAHOBUBIIASCA TaCTOTa
BpAIICHMSA JBHTATENA HE JOJDKHA IPEBHIIATh PACIETHYIO
Gonee ueM Ha 5 %;

.5 ycTaHOBMBmIasics YacTOTa B CEeTH MpH cOpocax u
Habpocax Harpy3Kd TeHepaTopa, yka3aHHeX B 2.11.3.1 u
2.11.3.2, gomxHa JOCTATATHCA HE OoJiee 9eM 3a 5 ¢;

.6 yCTaHOBMBIIAfACA YACTOTa BPAIICHUA HE JOJDKHA
kxonebareca Gomee 9eM Ha +1 % 49aCTOTHI BpallleHHS,
COOTBETCTBYIOIICH KOHKPETHOM YyCTaHOBHMBHIECHCA
Harpyske reseparopa;

.7 Ond THaBHEIX [ABHraTeliei, MPHUBONAIIMX B
IefICTBHE BaJIOTEHEPATOPH, BEMMYMHH COpOCOB H
HabpocoB Harpy3kw, ykasanuele B 2.11.3.1, 2.11.3.2,
2.11.3.4, 2.11.3.5, BOIKHEI COOTBETCTBOBATh HAIPy3KaM
apuTatesiell. Perynarop 9acTOTE BpallleHNS TMPHBOJHOTO
IOBHMTAaTeNs NOIDKEH HMMETh XapaKTEPUCTHKH, OTBETAlO-
ume TpeboBanmsm 2.11.3;

.8 mpu cbpoce 100 % Harpy3km reHeparopa
JOIyCKaeTcA WM3MEHEHHE YaCTOTHI BpPAICHHSA, IPEBHI-
maromee 10 % pacderHo#, OIHAKO 3TO HE HOJDKHO OBITH
MIPHYHHON CpabaThIBaHMA 3AIIMTHI 1O TIPEBHILICHAIO
9acTOTH! BpallleHHs, Kak 3ro Tpebyerca B 2.11.2.

2.11.4 Perynarop 9acTOTH BpPAILCHHUSA ITPHBOZHOTO
JBUTATEIA aBapMWHOTO TeHeparopa IODKCH HMETh
XapaKTePHCTHKH, OTBedaromue TtpedoBanmam 2.11.3
(xpome 2.11.3.2) pu cOpoce u Habpoce 100 % Harpysxu
reneparopa. IIpu crynendaroMm HaOpoce HArpy3KH TIOJHAST
(100 %) marpyska momkHa obecrieamBaThea depe3 45 ¢
TIOCHIE TIOTEPH SHepruM Ha mwmHax [PII

BpemenHo# HWHTEpBanm 3alepXKKH W IIOCIEIOBA-
TEIIEHOE HaIrpyXeHHE TI0 CTYIIEHAM JODKHEI OBITH TIpO-
JEMOHCTPVPOBAHEI BO BpeMs XONOBHIX HCILITAHMI CyIHA.

2.11.5 Perynarop 9acToThl BpaIleHus JO/DKEH MMETh
YCTpPOHCTBO AN MECTHOTO M JHUCTAHLIHOHHOTO
M3MCHECHHMA 9acTOTH! BpAIICHUA B mpezenax ot —20 1o
+10 % OT HOMMHAJILHOTO 3HAYCHUSL.

YerpoiicTBa IMCTAHIIMOHHOTO M3MEHEHHS JacTOTHl Bpa-
IIEHUSA TEHEPATOpOB, NPENHA3HAYCHHBIX I TAPAUICTEHON
pabOTEL, OIDKHEI PaCIIONArarTsCs TaK, IT00kI 00eCTIeIMBATIACh
BO3MOKHOCTh YIIPABIICHUS MIMH OJHMM OTIEPATOPOM.

2,11,6 B gomonHEeHHWE K PETYIATOPY YacTOTHI
BpaIllcHUA KaXOBIH ITPUBOXHOM JBHTaTellb, YKa3aHHBIA
B 2.11.3, MommocTeio 220 BT 1 Goiice JOIDKEH MMETH
OTHEIIBHBIN NPENETEHEIH BHKITIOUATEh, OTPETYIHPOBaH-
HbIM TaknM 00pa3oM, 9TOOKI 9aCTOTa BPAIICHHUA [BHTA-
TeJA He MOTIIA TIPEBEICATL pacdeTHyIO Oornee geM Ha 15 %.

2.11.7 TpeaebHEI BRIKITIOMATEND, YKA3aHHEN B 2.11.2
n 2.11.6, BKIOYas €ro TPHUBOAHONW MEXaHU3M H
HCTIOJHUTE/IBHEI OpraH aBAPWMHOM OCTAHOBKH, JOJDKCH
ORITH HE3ABHCHMBIM OT PETYJIATOPA JACTOTHI BPAIICHMS.

2.11.8 Onextputeckue (ANEKTPOHHBIE) PETYIATOPHI
JacTOTH BpAICHHA B JAONOJHCHWE K TPeOOBaHHAM
HACTOSILEH TVIABKI AOJDKHEI TAIOKES OTBEYATh TPEOOBAHHMAM
2.1 gactu XV «ABroMaruzaips»y. Ecim snekTpraeckve
(3MEKTPOHHEIE) PETYIATOPHI JACTOTH BPAIICHUS SBIIOTCS
gacTei0 JJAY; OHM HOJDKHEI OTBEUars Tpebosanmsm 3.1.8 u
3.1.10 gactu VII «MexaHndeckre yCTaHOBKH», a TAKKe
2.3 gactt XV «ABTOMaTH3aIMD?.

OnexTpudeckue (IIEKTPOHHEIE) DPETYIATOPHI
JOJDKHEI OBITH OBOOPEHHOTO THITA M UCIILITAHBI B COOT-
BercTBHM ¢ 12.3.1 gactu TV «Texauueckoe HaGmoAeHE
33 M3TOTOBJICHHMEM w3z IIpaBun TEXHMYECKOTO
HaOImoJeHUA 3a TMOCTPOMKOM CYJOB M H3TOTOBJICHHEM
MAaTEPHANIOB ¥ M3ICITNH IS CYHOB.

2,11.9 Cucrema 3aMTH TIABHEIX W BCIIOMOTa-
TemeHBIX (cM. 1.1.1.5) sBurarencii, TOMHMMO HPECIEHOTO
BHIKJTIOYATENs, JOJDKHA O0CCIedMBaTh IIONHOE IIpEKpa-
IMeHNe TOoAa4YH TOILIMBAa NPH NAaJCHHH AaBICHUA
CMAa309HOIO MACJIA B CHCTEME HIDKE JIOIyCTHMOTO.

2,12 KOHTPOJBHO-H3MEPHTEJILHBIE IIPHEOPEI
H IIPHEOPhI CHIHAJIM3AIIMHA

2.12.1 I'aeske ¥ BAIOMOTATS/ILHEIS JRHMIATCIN JKUDKHEL
65T 000pymOBaHE IPHOOpAMU 1A H3MEPCHHS:

.1 mamneHms Macna nepex ABUTATENIEM M Ha pacrpe-
JEATSILHBIH Ball (DM aBTOHOMHEIX CICTEMaX CMa3KH);

.2 naBjieHAs (MM TIOTOKA) IPECHOM BOABI B CHCTEME
OXJTaXICHUSA JIBHTATCIIA;

.3 IaBeHMs IIyCKOBOTO BO3AyXa mepel TIABHEIM
ITyCKOBEIM KJIATIAHOM HJTH TTYCKOBHIM YCTPOMCTBOM;

4 naBjleHWA TOIUIMBA TIEPSH HACOCAMH BHICOKOTO
JARIEHMA (TIpH HAMYHMH TOTUIMBONOIKAIHABAIOLIETO HACOCA);

.5 TeMmeparypsl BHIXJIONHBIX Ta30B y KaXHOTO IM-
TWHIpa (11 ABvTarenei ¢ quaMerpoM wmHApos 180 MM n
MEHEe — TEMIICPaTyphl B TA30BBITYCKHOM TPYOOIIPOBOIE);

.6 TeMmepaTyphl Maciia Ha BXOJE B ABHTATEIE;

.7 maBneHus (WM TOTOKA) B CHICTEME OXJIAKICHHS
(opcyHOK (B cilydae aBTOHOMHOM CHCTEMEI);

.8 Temmeparypm TOmIMBa mepen TOILTMBHBIMH
HacOCaMM BEICOKOTO JAaBICHHSA (i1 TOILUTMBA, Tpe-
Oyrolmero mogorpesa);

.9 masnerHus (WM TOTOKa) B aBTOHOMHOH CHCTEMe
OXJTaXJCHMS TOPIIHEH;

.10 mamnenys mMacia Ha PaMOBEIC TIOMIIMITHUKA TIPH
aBTOHOMHOM IOABOAE MAacja WM YNOPHBIM ITOIIIVITHUK
(11 yIOPHEIX MOAIINITHWKOB, BCTPOCHHBIX B IBH-
raTeib),;

.11 mammeHMa Macia Ha TOJOBHBIC TIONIIMITHUKH (B
Cilydae aBTOHOMHOTO IIOJBOZA);

.12 TeMmiepaTypr1 Macia Ha pacTIpeAe/IMTEILHEIH Bal
(B cirydae aBTOHOMHOTO TIOBOJA);

.13 maBneHMs maciia Ha BXOZE B TypOOHATHETATEh
NPH HCHONB30BAHAM LHUPKYJIALMOHHOTO Macjia JBH-
Tares;
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.14 Temmeparypsl ¥ TMOTOKA MAacia Ha BHIXOAE K3
KaX0TO TOAIIMITHMKA TypOoHarHeTarens (mis rpaBH-
TaIMOHHBIX CUCTEM CMa3KH);

.15 TemmepaTyphl M TIOTOKA OXJIaXKHAIOINEH K-
KOCTH Ha BBIXOZE M3 KaXJOTO MOPIUHS (11 ABHTaTeici
¢ KOHTPOJMPYEMEIM OXJIXKACHHUEM TIOpIIHEH);

.16 Temmeparyprl oxyaxkaaiomei cpemsl HOPCyHOK
Ha BHIXOJE (B CIIyJae aBTOHOMHOM CHCTEMEI);

.17 Temmeparypsl TpecHO# BOZHI Ha BEIXOAE H3
KXZO0TO INUIMHADPA WITH TeMIIEPATypEI IIPECHOM BOARL HA
BHIXOAE€ M3 OBHUTrareis (B CiIydae €OUHOM IIONIOCTH
OXJIaXICHUS Ha BECh JBUTATEIIb);

.18 Temmeparypr1 mpecHO# BOOEI Ha BXOZE B IBH-
TaTelb;

.19 Temmeparypsl TpecHO BOZHI Ha BHIXOAE H3
TypOOHATHETATEN,

.20 naByleHMs B HAJTyBOTHBIX PECHBEPAX;

.21 TeMmepaTypsl HaIIyBOYHOTO BO3AyXa IIOCIE
BO3YyXOOXJIaTUTEIICH;

.22 TeMIlepaTyphl BEIXJIONHEIX Ta30B MEpex TypOo-
HarHeTaTesMU U 33 HUMM.

IIpumeaanue. B 3aBUCHMOCTH OT KOHCTPYKTHBHEIX
ocobennocreit IBC mepeuens KUII momer ObITh M3MEHEH C
OpPEACTABICHMEM HA DPacCMOTpeHHe Perucrpa TEXHUYECKOTO
obocHoBanms. J[ONONHUTENbHbIE TPeGOBAHMS NPUMEHUTENBHO K
TypOOHarHeTaTeNIAM JBUTATENEH NpUBeacH”! B 2.5.7.9.

2,12.2 Kaxaeri TpUBOTHOM ABHMTATE: MOIIHOCTHIO
6oee 37 kBt momkeH OBITH 00OPYIOBAH CPENCTBAMM
TIPEAYTIPEAUTEIIEHON 3ByKOBOH M CBETOBOM CHTHATIM3ALIHM,
TIOAAOIIEH CHTHABI TIPH CHIDKSHMHM JaBJICHMS Macia B
CHCTEME LMPKYNSAIMOHHOM CMa3KM HIDKE JOMYCTHMOTO
TpefeNia M CHTHaM3alnped, o6 yTeuke B TOIUIMBHBIX
TpyOKax BEICOKOTO JaBiieHus amseneit (cm. 2.6.3).

PexomeHAyeTcss TakXke YCTaHABIMBATH IPUOGOPEHI
aBapUHHO-IPEeAYNPEANTETBHON CHUTHANM3ALMU TI0
CIICAYIOIMM ITapaMeTpaMm:

.1 cHMXeHME IaBiICHMA B CHCTEME OXJIAXKICHHS
TIPECHOM BOABI W/IM NOBHIIICHHE TEMIICPATypPEl BOAEI HA
BBIXOJC M3 JABUTATCIIA;

.2 CHMKCHHME YPOBHA Macjia B HAIIOPHOM IMCTEPHE
TypOOHarHeTareneH;

.3 TOBEIEHWE TEMIIEPaTypH YIOPHOIO MOIIIHII-
HHKA, BCTPOCHHOTO B JIBHTATE)b.

2.12.3 MecTHEIE TIOCTH YIPABICHHSA TIABHEIMM
JBHTATEIAME OJDKHEI OBITH 060pyHmOBaHEI mMpuGOpamMu
B cooTBercTBHH ¢ 2.12.1.1 —2.12.1.3,2.12.1.7,2.12.1.9
(IpH HCHONB30BAaHMH WHOM CpeAbl, YeM IUpPKYJId-
muoHHOEe Macio), 4.2.5.3, a Takke mpuGopom I
M3MEPEHHMs JaCTOTH BpAIICHHMA KOJICHYATOTO Baia, a
TIPH HAJIMYAH Pa300MmMTENBHEIX MydT 1 prOGopoM myis
M3MEPEeHHs YacTOTHI BPaLCHHA rpeOHOTO Bana.

MecTHEIE TIOCTHI YNPABJICHHA ITIABHEIMH PEBEPCHB-
HHIMH JBHUTATEJNSMH W JABHUTATEIAMH C peEBepC-
PEAYKTOpPHEIMH TepefadaMH JOJDKHEI 000pyZoBaThCA
yKa3aTe/IAMH HaNpaB/ICHUs BpallleHus TpeGHOro Bana.

2,12.4 MecTHBIE TOCTHI YNpaBJICHAA BCIIOMOTa-
TensHBIX auratened (cMm. 1.1.1.5) momxHm ORITH
obopynoBannl mpubopammu B cootBerctBEM ¢ 2.12.1.1
— 2.12.1.3, a Taxoxe mpuOOPOM Iyt M3IMEPEHHA JACTOTHI
BpameHHs KOJIEHYAaToro Bajia.

2.13 JEMI®DEP KPYTWILHBLIX KOJIEGAHHMN,
AHTHBHEPATOP

2.13.1 Kouctpykummsa pemndepa HOIKHA Tpe-
DyCMATPHBATh BO3MOXHOCTh YHANIEHMA BO3AyXa TpH
3alOJTHEHHH JieMniepa MaciioM WM CHINKOHOBOM
JKHIKOCTEIO, & KOHCTPYKLHMA CHJIIMKOHOBOIO JAemripepa
— TakKe M BO3MOXXHOCTB B3ATHA TPO0 XKHIKOCTH.

2.13.2 Cmaska TPYXHHHBIX JeMIIQEPOB TOMKHA
TIPOM3BOAMTLCA, KaK TPABHJIO, OT CHCTEMBI IMPKY-
JAAOHHON CMa3KH JBHTaTE.

2.13.3 Koncrpykuma gemiidepa, yCTAHOBICHHOIO Ha
KOHIl¢ KOJEHYATOr0 Bajia, MOJDKHA O00ecIedHnBaTh
BO3MOXHOCTh TIPHCOCAMHCHHA K KOJICHUATOMY Baily
TIpHOOPOB AJIA M3MEPEHNA KPYTHIHHEIX KOJICOaHmiA.

2.13.4 TIpumeHenme memmipepa MOIDKHO TPOM3BO-
IATECA ¢ ydeToM Tpebosanmii 8.8.3 — 8.8.5 wactm VII
«MexaHM9ecKHe YCTaHOBKID.

Cwm. nupkynsap 1126n
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3 TIAPOBBIE TYPEUHBI

3.1 OBILME DOJOXEHHSA

3.1.1 TmaeHwIf TypOO3yOuatHii arperar AOMKEH
ofecreanBaTh peBepC C MOIHOTO NEPESHEero XOAa IpH
pacueTHOM MOIMHOCTM Ha 3aJHMIL XOX U pEBEpC B
o6paTHOM HalIpaBICHUM C MPUMEHEHHEM KOHTpPIIApa.

3.1.2 Typ6oarperaThl, NpeAHa3HAa4CHHEIEC IS
MCIIOMB30BAHUS B CYHOBHIX CHJIOBHIX YCTaHOBKAaX B
KadecTBe TNIABHHIX, JOJDKHE OTBEUATh Takxke TpeGo-
BanusM 2.1 gactu VII «MexaHUIECKHE YCTaHOBKH.

Ha cymax ¢ MHOTOBAJEHEIMM YCTaHOBKaMH IIPH
BUHTax (uKcHpoBaHHOTO miara TypGoarperar Kaxmoro
BaJla JIOJDKEH MMETh TypOMHY 3aJHEro Xona.

3.1.3 TypOHMHEl BCIIOMOTAaT€IBHEIX MEXaHHU3MOB
JO/DKHEI 3aITyckaThes 6e3 IpeBapUTEIbHOTO MPOrpeRa.

3.1.4 Ha OHOBMHTOBEIX CyaX ¢ MHOTOKODITYCHBIMH
TypOMHAMH XOJKHE OHTH NPHUHATH MEpPH XA
obecrmedeHus GesomacHOM pPabOTH IPH TEPEKPHITHM
ToZia9¥ mapa K moboMy u3 kopiycoB. [ oTo# mem
TIap MOXET HEMOCPEACTBEHHO IOJABATHCA Ha TYpOHMHY
HHM3KOTO JABJIECHHA, 8 TYPOMHE BRHICOKOTO MIIH CPETHETO
JABICHUS MOTYT HENOCPEACTBEHHO OTBOAMTH Iap Ha
KOHZIEHCATOoP.

IIpy >TOM [OMKHEI NpPEXYyCMATPHBATECA HaJIC-
JKaIllie YCTPOKCTBA M OPTaHBl YNpaBIIeHAS I PabOTEI
B YKa3aHHEIX YCJIOBHAX C TeM, 9TOORl IaBJICHAE M
TeMIepaTypa mapa He TPEBHICHIA 0e30maCHHIX
3HAYCHAH A TypOHHBI M KOHAEHCATOpA.

Bee TpyOompoBOAEI M KJANAaHBI JTHX YCTPOMCTB
JOIDKHEI OBITH JIETKOHOCTYIIHEIMM M COOTBETCTBYIOLIAM
00pa3oM MapKupoBaHEL. JI0 XOHOBBIX MICIIBITAHMIA JIOJDKHEI
OLITh TPOM3BENEHH NpPEABAPHTENBHEIC HCIBITAHASL
0o0OpyHOBaHMS IPH BCEX BO3MOXHHIX KOMOMHAIMAX
COCTOSIHMI YKa3aHHBIX KJIATIAHOB W TPYOOIPOBOZOB.

JIoiKkHEI GBITH ONpEENeHR ! JOITYCKACMEIE MOIIHOCTH
M CKOPOCTH TIPH BHIBOAE M3 paboThl Jro0oi M3 TypOwH;
COOTBETCTBYIOIIaA MH(GOpPMALMA NO/DKHA HAXOIWTHECA HA
6opry cymHa. JIoipkHa OBITE IPON3BEACHA OLIEHKA BIUAHAAL
YKa3aHHEIX BapHaHTOB pabOTHI TypOMH HA LIEHTPOBKY
BaJIOB M Ha HATPYXCHUE 3yOYaThIX Tepenad.

3.2 POTOP

3.2.1 Pacuer geranet poTopa Ha IPOYHOCTE JOIDKEH
TIPOM3BOIMTECS Ha MAaKCHMAJIEHYI0 MOLIHOCTB, a TaKkKe
Ha MHBIC BO3MOXKHEBIE Harpy3KH, IIPH KOTOPHIX Hampsi-
KEHUS MOTYT JOCTHIaTh MAaKCHMAJIBHOTO 3HAYCHMS.

Kpome Toro, JomkeH IIPOM3BOAMTECS TPOBEPOTHEILH
pacHeT HapsKESHHS B POTOPE M €T0 ACTAIMX MPH JacTOTe
BpallleHMs, TIPEBRIMAIONIei MakcHMaIEHyIo Ha 20 %.

3.2.2 Kputuueckad 9acToTa BpalleHHS pOTOpa
JO/DKHA IIPEBHINATh DPAacICTHYIO HacTOTy BpALICHMSA,
COOTBETCIBYIOIIYI0 PAacueTHOM MOIHOCTH, HE MEHEee
geM Ha 20 %.

CHIDKeHHe KPUTHIECKON 9acTOTE BPAILCHUS MOXET
OHITH AONYI[EHO TpHM YCIOBHH TpPEACTaBICHHUA
J0Ka3aTeIbCTB HaleKHOCTH PabOTHI TypOMHEI Ha BCEX
SKCIUTyaTAIMOHHBIX PeXIMax.

3.2.3 Jlna xaxkgoro BHOBE CIIPOCKTHPOBAHHOTO
obionaTeiBaHMA TpedyeTcs pacdeT Ha BHOpalMio H
TIOCTIEAYIOMmAasA OIBITHAA MPOBEPKa €ro BHOPAI[MOHHOM
XapaKTCPUCTUKH.

3.2.4 KoHCTpyKIMs 3aMKa JIOIIATOK CO CBEMHOM
9acTBIO INEKU JAWCKA U APYTHE TMOXOOHEIE KOHCTPYKLIIH,
BHIZHIBAIOIINE 3HAYUTENBHOE MECTHOE OciabieHne
obona, He JOITYCKAlOTCA.

3.2.5 PoTtophl TypOMHEI B OKOHIATEIEHO COOPaHHOM
BUIE AODKHEI OHTh AWHAMWYECKH YPaBHOBEIICHHI HA
6aTaHCHPOBOYHOM MamWHE C YYBCTBHUTEIBHOCTEHIO,
COOTBETCTBYIOIEH pasMepaM M Macce poTopa.

3.3 KOPIIYC

33.1 B cramsHEIX JHMTRIX KOpIycax TypOWH mOmyc-
KaeTcs TIPHBapka OTHENEHEIX JIMTHIX dacTeil ¥ marpyOkoB
IV TIPHCOCOMHEHNA PECHBEPOB, TPYO M apMATYpHI.

3.3.2 TNaponogsomammiii MaTpyGoK TypOHHEI 3aHETO
X0fa HE JOKEH OHITh XKECTKO CBA3aH C BHEIIHMM
KOPILyCOM TypOMHEL

3.3.3 TIpnmeHcHME TIPOKIIANOK MEXAY (MIAHLIAMH 10-
PH3OHTATEHBIX M BEPTHKANBHBIX Pa3beMOB TypOMH He
JOTyCKAeTCA; B LIGNAX YIDIOTHCHHMA Pa3peIacTCs TOKpHI-
BaTh IIOCKOCTH PasEEMOB TPadMTOBEIMA 0OMA3KaMH.

3.3.4 JInapparMel, 3aKpeIUICHHEE B KOpILyCe
TypOMHEI, HNO/DKHE WMETh BO3MOXXHOCTH TEILUIOBOTO
pPacImpeHMA B PAfMaBHOM HATPABIICHMH B Mpenenax
JIOIyCTAMO# PacCLIEHTPOBKH.

3.3.5 Pacuer auadparmMel JOIDKSH IPOU3BOMUTHCS HA
Harpy3Ky, COOTIBETCTBYIOLIYI0O MAaKCHMAJLHOMY Iepe-
maxy IaBieHUS B cTyneHH. PakTudeckuil mporud
guadparMel JOMKeH OBITH MEHBINE Tpormba, mpu
KOTOpDOM BO3MOXHE 3aJeBaHUA 3a IOUCK HIH
VIUIOTHEHHA JuadparMe.

3.3.6 B xopmyce TypOMHH HH3KOTO IaBIEHHS
JOIGKHEI TTPEXyCMAaTPUBATECA TOPIOBHHEI I OCMOTpA
obonatbiBaHMS TOCHENHUX CTymeHe. Y Typbus co
BCTPOCHHBIMH KOHACHCATOpaMM JOJDKHEI IPEIyCMaTpH-
BaTECH TOPIIOBMHHE I OCMOTPa BEPXHMX DPSIOB TPY-
60k M, MO BO3MOXHOCTH, I HOCTYNa BHYTPH
KOHZIeHCaTopa.
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3.3.7 Koucrpykums TypOMHEI HO/DKHA HOIYCKATh
TIOABEM KpHIINEK MOMIMITHHKOB Oe3 pa3bopku kxopiyca
TypOHHE M KOHLEBHIX YacTedl YMIOTHHTENBHHIX

YCTPOHCTB ¥ TPyOOIPOBOZOB.

3.4 NOJIIMITHAKHA

34.1 V maBHHX TypOHH JOJDKHEI TIPHMCHSTHCS
TMOMIIAITHAKA CKONbXKeHHA. B Typbmuax, mpoekTH-
PYeMEIX Ha ORICTpEIA IIyCK M3 XOJIOHHOTO COCTOSHMSA,
pekoMeHAyeTcd TPHMEHEHHE TONIIMITHMKOB C CaMo-
YCTAHABIMBAIOIIMMHCH BKJIATBILIAMM.

3.4.2 VYoopHEle TIONIWITHAKA TIABHEIX TYpOWH
JOJDKHE OHITB, KaK TIPaBHJIO, OXHOTpeOeHUaTHIE.
IIppmMeHeHHE TONIIAIHUKOB JPYTHX KOHCTPYKLIHH
JOIKHO ObITH omo6pero Perncrpom.

TlopmmiEnKkn, HarpyXcHHBIE HaBJIEHHEM Oolee
2 MIla, pexomeHnnyerca o0OpYZOBAaTh TOBOPOTHHIMH
oboiiMaMi WM YCTpOMCTBAMH i aBTOMATHIECKOTO
BHIPABHMBAHWS JABJICHAS HA CETMEHTHI.

3.4.3 ToymmHa aHTUQPIKIHOHHOIO CIIOA CETMEHTOB
YHOOPHOTO MOANINIHUKA HOJXKHA OHTH MEHBIIE
MHHMMAJIBHOTO OCEBOTO 3a30pa B IIPOTOYHOM dacTH
TypOMHEI, HO He MeHee 1 MM.

3.5 CHCTEMBI OTCOCA, YILIOTHEHHS U NPOAYBAHMSL

3.5.1 I'maBHBIe TypOoarperaTol MOJKHEI HMETh
CHCTEMY OTCOCAa Tapa M YIUIOTHEHUS HapPYXHBIX
YIUIOTHUTENBHEIX YCTPOHCTB C aBTOMAaTHYECKHUM
PETYIMPOBaHMEM AaBICHHS YIUIOTHSIOIIETO Iapa.

IToMMMO aBTOMaTHIECKOTO JOJDKHO TpEXyCMarpH-
BaThCS PYdYHOE YIIpABICHUE CHCTEMOH oOTcoca H
YIUIOTHEHMS Tapa.

3.5.2 Kaxpmas TypOuHa HO/DKHA MMETH CHUCTEMY
TIpoAyBaHUA, OOECICYMBAIOIIYI) IOIHOE YAAJICHHE
KOHACHCATA M3 BCEX CTyIEHEH M MOJIOCTEH TypOVHEL.

CucremMa IpoAyBaHWA JOJDKHA OBITB Tak yCTpoOeHa,
‘ITOGH HCKIYajIaCh BO3MOXHOCTh IIOCTYIIJICHHUSA
KOHZIcHCaTa B Hepaboraromme TypOuHEL

3.6 YIIPABJIEHHE, 3AIIIHTA H PEI' YIHPOBAHME

3.6.1 Kaxgmi¥t miaBHEIH Typboarperar IOJKeH
MMETh MaHEBPOBOE YCTPOMCTBO, MpeaHA3HAUCHHOE 1A
YIIpaBJICHUA 1 MaHEBPHPOBAHMS.

IIpuBomEI ympaBIEHUS MaHEBPOBHIMM KJIallaHAMM
TypOoarperara MOIIHOCTEIO 7500 kBT ¥ 6oilee JOIGKHEI
OLITh MEXaHM3MPOBAHHEI; IPH 3TOM CJIEAYeT mpe-
JyCMAaTpVBaTh aBapHHHOE PYIHOE YIIPaBIICHHE KIIAIIAHAMHY.

3.6.2 Bpems niepexiafiki OpraHOB YTIPARICHMS MAHEB-
POBOTO ycTpoiicTBa Typboarperara H3 NoJIOXeHHS TI0JIHOTO
TIepelHETO XOJa Cy[lHA Ha TIOJHBIA 3aIHWH XOA WM B
06paTHOM HAIPARIICHAN HE JOJDKHO TPEBHINATH 15 C.

KoHcTpykums MaHEBpOBOTO yCTpOMCTBA IOJDKHA
HCKIIOYATh BO3MOXKHOCTH OJHOBPEMEHHOH TOIAYH Tapa K
TypOHHE TIEpeHEro M K TypOMHE 33JHETO XOZA.

3.6.3 I'maBHEIe W BCIIOMOTATENBHBIE TYPOMHEI
JOJDKHEI ORITE OOODYHOBaHEI TIPENECTBHBIMM BHIKITIO-
gaTensaMM, BO3ACHCTBYIOIMMM Ha aBTOMAaT Oe3omac-
HOCTH (OLICTPO3ANIOpHEIA KJIaNaH), ABTOMAaTHYECKH
NMpeKpamanmuii AOoCcTyn mapa B TypOHHY npH
NMPEBHIIEHMA POTOPOM YacCTOTH BpPAIEHHMSA, COOT-
BETCTBYIOIEH MaKCHMAJILHOH MOLIHOCTH Ha 15 %.

BrICTpO3anopHEIH KialaH HOJIKEH 3aKPHIBaThCA OT
ISHCTBHA TIPEACITHHOTO BHIKIIOYATENA, HETOCPEeICT-
BCHHO COCJIMHEHHOTO ¢ BaJoM TypOmHH. B kauectBe
TIPEAEBHOTO BHIKIIOUATENS MOXET OHITh NpPHMEHEH
MAac/ISHEIH BRIKIOYATEIh, NOTYyJalOMMA HMITYJIEC OT
HMIICJUIEpa, MMEIOMEro HEMOCPEICTBEHHEIN NPHBOI, OT
Baya TypOHHEL

'Y MHOTOKOPITYCHBIX TypOOarperaroB NMpeaeTbHEIH BBIKTO-
QATCITh JIOIDKEH YCTAHARIMBATECS HA BATY KOKZ0M TypGHHBL

Typboarperarsl, NpeaHA3HAYE€HHEIC IS HCIIONB-
30BaHMA B YCTAaHOBKAaX, BKJIKWYAWOIHUX B ceba
PEBEPCHBHEI DPEAYKTOP, BHHT PEryJIMPYEMOro Imara
WM JIpyrHe YCTpOHCTBa, pa3zofmaromme TypOMHY OT
BaJIONIPOBOZA, B IOMOJHEHHE K TPEASIbHOMY
BRIKJTIOUATENIO JO/DKHH HMETh DPETYIIATOP CKOPOCTH,
OTPaHMYMBAIOIIMH JaCTOTy BpAINEeHHA TYpOWHBEI TIpH
W3MEHEHHM Harpy3kM IO BBOAAa B JeiCTBHE mpe-
JEbHOTO BHIKITIOTATEN .

Perynaropsl CKOPOCTH TypOOTE€HEPATOPOB HOKHEL
oTBeYaTh TpeboBanmsm 2.113 — 2.11.7.

3.64 V xaxmodi TypOMHBI JOIDKHO TIpEIyCMATpH-
BaThCA YCTPOMCTBO IS OSKCTPEHHOTO MPEKpPAINCHUS
TOAaTH Tlapa B TYpOMHY, MTHOBEHHO 3aKpHIBAKOIIES
ORICTPO3aNOPHENA KIIallaH BO3AEHCTBHEM PYKHL.

V maBHOro TypOoarperara 510 YCTPOWCTBO JOJDKHO
TIPMBOAMTHCA B AEHCTBHE M3 ABYX MECT, PACIIONIOKCHHBIX HA
onHOM M3 TypOMH M B TIOCTY YIIpaBIICHHA.

V BCIIOMOTaTeNIEHEIX TypOOoarperartoB 310 YCTPOHCTBO
JOJDKHO HAXOIUTECS PAZIOM C TIPEIESHHEIM BBIKIIFOYATENIEM.

3.6.5 TlapompoBox MexAy MaHEBPOBHIM YCT-
pOMCTBOM M COIUIOBOM KOpPOOKOH IOIKEH HMETh TIO
BO3MOXHOCTH MaJIH# 00BeM O HMCKIIOYCHUS
HEeJOITyCTUMOTO pasroHa TypOMHEI HpPH aBapUITHOM
3aKpHITHM OBICTPO3ANIOPHOTO KJIalaHa.

3.6.6 B Typ6unax ¢ orOOpoM mapa Ha MarucCTPaIax
orbopa DODKHBEI YCTAaHABITMBATECA HEBOIBPATHO-3aIIOPHEIC
KJIaTIaHkl, aBTOMATHIECKH 3aKPHIBAIOIINECA OXHOBPEMEHHO
C 3aKpEITHeM GBICTPO3AIIOPHOTO KJIATIAHA.

Ecnu oTpabGoTaHHEI map OT BCIIOMOTATENBHBEIX
CHCTEM TIOABOOMTCA K TypOMHAM IIaBHBIX TypOoar-
peraToB, BI[yCK €T0 HOJDKEH TMpPEKpallaThcsd TPU aBa-
pHifHOM cpabaThHIBaHMM GRICTPO3AIIOPHOTO KIIAIaHa.
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3.6.7 T'naBHEIe TypOoarperarsl u TypOuHEI TypOOTre-
HEPATOPOB JO/DKHEI MMETh YCTPOHCTBA, aBTOMATHICCKH
BO3ACHCTBYyIOIMME Ha ORICTPO3ANOPHHI KialaH H
TIpeKpalalomye JOCTYII mapa B TypOMHy B Cirydasx:

.1 TameHus DaBIEHUA CMAa309HOTO MACia B CHCTEME
HIDKE YCTaHOBJICHHOTO 3aBOIOM-CTPOHTEINEM;

.2 TOBHIICHHA JABICHMS B KOHACHCATOPE CBEPX
YCTaHOBJICHHOTO 3aBOZIOM-CTPOHTEIIEM;

.3 mpenersHOTO CHOBMTa poTOpa JHo0OM TypOHHEI
TVIaBHOTO TypOoarperara.

V rmaBHEIX TypOoarperartoB mHpeKpalleHHe MOXaTH
Tapa TypOMHaM IepegHero X04a NPy MaJcHUN JABICHUSL
B CHCTEME CMa3KM He JOJDKHO TPENATCTBOBATH HOZATE
Tapa Kk TypOuHe 3afHero xoza.

3.6.8 s 3amUTEl OT HENOIYCTMMOTO TIOBHIIICHHS
TEMITEpaTyphl Macjia B JFOOOM K3 TIOAIIMITHIKOB TIIABHOTO
TypOoarperaTa CiexyerT MPEXyCMaTpHBaTh aABapHIHO-
TIpeIyNPEIUTEEHYI0 CHTHAIN3ALHIO.

3.6.9 Ha BoxyomHeIXx maTpyOkax Bcex TYypOHMH
OOJIKHH YCTAHABIMBATECH IPEHOXPAHUTEIBHEIE
KJIallaHK! WM PaBHOIICHHOEC MM YCTpOJCTRO.

BEIIYCKHBIE OTBEPCTHA MNPEHOXPAHUTEIBHBIX
KJIaIAaHOB JOJDKHEI OBITH BHAMMEIMH M, TIPH HEo0Xo-
IUMOCTH, MMETh OTPaXkICHHS.

3.6.10 Ha monpone mapa K KiIallaHaM MaHEBPOBOTO
YCTpOiCTBA M TIOZBOAE TIapa K TypOMHE BBHICOKOTO JARJIC-
HUS TIEPEITHETO XOfa U TypOrHE 3aIHETO X012 JOJDKHEI yCTa-
HABRJMBATECA TIAPOBEIE (PMITETPEHI HANEKHON KOHCTPYKIIMH.

3.6.11 I'maBHBIe TypOoarperats JODKHEI 000pyHO-
BaTbCA aBTOMATHIECKMM YCTPOHCTBOM MEMJICHHOTO
npoBopaaMBaHKd. HeobXomuMo IpemyCMOTPETh OTKITIO-
YEHME AaBTOMATHYECKOTO PEeXWMMA TPOBOPAYHBAHMA C
XOHOBOTO MOCTHKA.

3.7 KOHTPOJIbHO-H3MEPHTEJLHBIE IPHBEOPHI

3.7.1 TlocTe ymnpaBiIeHHA TIaBHEIMH Typ6o-
arperaraMi JO/DKHEI OBITH oOopygoBaHE mpHOOpaMm
T A3MEPCHHA:

.1 9acToTH BpameHHA Bala TypOMHEI H BalONpPO-
BOJIA;

.2 [ARVCHUA M TEMIICpaTyphl Napa 3a MaHEBPOBBIM
KIIallaHOM, B COIUIOBRIX KOpoOKax TypOWMH TIepemHero u
337HETO XOffa, B KaMepe DETYIMPOBOYHOM CTyNeHW, B
MarucTpajsax oTOOpPOB M B CHCTEME OTCOCA M YINTOTHEHHIA,

.3 Temrieparypsl OTpabOTABIIETO Macia KKIOTO TION-
IIVITHAKA (TIPMMEHEHHE JVCTAHIMOHHEIX YKA3ATENIeH TeMIIc-
paTyphl HE MCKITIOIAET YCTAHOBKA MECTHBIX TPHOOPOR);

4 DEeXNMOB IOATOTOBKM K IIYCKY, PEBEpPCOB,
nmogacpXXaHud B TOTOBHOCTH H NPpUBCACHUA B
COCTOSIHME JUTUTEIBHON CTOSHKHY;

.5 maBneHMs Macila Ha HAaTllOpHOM TPYOGOIpOBOZE 32
MAcII0OXJIaUTENIEM;

.6 Baxyyma B cootBerctemu ¢ 19.4.1.2 gactu VIII
«CucreMbl ¥ TPpYOOIIPOBOAED).

3.7.2 TmaBHele TypOoarperatbl, Kpome IIpHUOOPOB,
yka3aHHBIX B 3.7.1, JO/DKHEI OBITE 000PYHIOBAHEI:

.1 mpuGopamy, KOHTPOIHPYIOIIMMH IOCTYIUICHUE
Macja Ha KaXIhIi IOMIMITHHK,

.2 ycTpo#cTBaMM IS W3MEPEHHS OCEBOTO IIOJIO-
JKEHHS POTOpa;

.3 IITAaTHEIMM YCTPOMCTBAMHM I 3aMepa H3HOCA
Gesroro Meraula BKIaABIMEH W CETMEHTOB KaXIOTO
OIIOPHOTO M YIIOPHOTO TIOMIITHITHAKA;

4 cxobamu WM JpyruME IpHOGOpaMK IS IPOBEPKH
TIOJIOXKEHUA KaXZOTO POTOpPa B BEPTHKANBHON H
TOPH30HTAIBLHON IUIOCKOCTAX;

.5 npuGopamy, KOHTPOIMPYIOIIMMHM HABJICHHE H
TEMIIEPaTypy Iapa B YCJIOBHAX ABAPMMHLIX DPEKHMOB
TIPA OTKIIOYEHAH Mo00ro kopmyca TypGHHEL

3.7.3 BenomoraressHEIe TYpOOreHepaTopEl JOJDKHED
66T 000pyROBaHEI IpHGOpaMu B cooTBeTcTBAM € 3.7.1.

3.7.4 Typboarperatsl HOJDKHEI OBITE 00OPYHOBAHEI
CPECTBAMH aBapHMHO-NPEAYNPEANTEIFHON CHTHAIA-
3aIMH 10 CIEAYIOMHM TIapaMeTpam:

.1 1o maneHMIO IARIEHNA MACIA B MACIIAHON CHCTEME;

.2 TIO TIOBHINIECHMIO TEMIICPATYpPH Maciia Ha BEIXOJE
H3 KKAOTO MOJIIHMITHAKA;

3 10 TOBHIMECHMIO MNABICHMA Macjia HA BXOIE B
TypOoarperar;

4 10 TIOBHIMICHHIO JABJICHAA B KOHACHCATOPE;

.5 10 O0CEBOMY CHBHTY POTODOB.

.6 T0O TPEBHIICHHI0 YpOBHe#H BHOpammu Ha
TIOAMMITHHKAX (C yJETOM PEKOMEHIALMI H3NOTOBHTEINA).
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4 IEPETAYM, PABOBIIMTEJ/ILHBIE U YIIPYTUE MY®ThI

4.1 OBIIIME DOJIOXEHHMA

4.1.1 PeBepcHBHO-PEAYKTOpHEIE 3yOdYaThe mepena-
9M, TIpeJHA3HAYCHHBIC I HCIOJB30BAHMA B TJIABHOM

NpHBOAE, HNODKHEI Takke OTBedarh TpeboBammam 2.1
gactn VII «MexaHndeckye yCTaHOBKI.

4.1.2 Jleramm ¢ okpyxHO#M cKOpOCTHIO OT 5 10 20 M/c
JOJKHBEI TIOABEPTAThCS CTATHIECKOM, a C OKPYXHOH
ckopocThio 20 M/c U Goree — AUHAMMYECKOH
6anancnposke. TOTHOCTh JMHAMAYECKOM GaaHCAPOBKH
JOIDKHA ONPEJeIIATECA TI0 HopMymam:

v=24000/n ans v> 300 M/c; (4.1.21)

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

I V — PAacCTOfHME MEXAY LEHTPOM TDKESCTH M ICOMETPUYECKOH
OCBIO BALIEHHS JETAIH, MKM;
7 — YACTOTA BPALIEHUS, MUK '}
¥ — OKDYXHAs CKOPOCTB, M/C.

Jns TpOMEXKYTOUHBIX 3HAUEHUN OKpyXHOM
ckopocti B mpenenax ot 20 mo 300 M/c BenmuumMHA V
OIIpeNeNIeTCS NHTESPIIONIAIMEH.

XKecTkne 9acTH COCOMHMTEILHBIX My(T JOIKHEI
6aaHCHPOBATECA COBMECTHO C HETAISMH, ¢ KOTOPEIMH
OHH XECTKO COSTUHCHE.

4.1.3 KoHCTpyKIHMA TINIaBHEIX Iepemad MOJDKHA
obecrneTrBaTh JOCTYTI KO BCEM HOZIIMITHAKAM.

Ha xopmycax mepezmad HODKHO OBITH HOCTaTOTHOE
9HCIIO TOPIOBMH C JIETKOCBEMHBIMM KPBIIIKAMH IS
BO3MOXHOCTH BHYTPEHHETO OCMOTpA.

PacnonoxeHne TOPIOBMH AOKHO 0OecHeduBaTh
BO3MOXHOCTE OCMOTpa 3yOBeB mO Bcelt IiuHe M
TIOAIIMITHUKOB, HAXOASIMXCA BHYTPH TICpeadi.

IIpyMeHeHMe HacTOAIIETO TpeOoBaHWA K IUIAHETap-
HEIM TIepefadaM JOJDKHO BHITIONHATHCA HACKONBKO 3TO
TIO3BOJIAIET MX KOHCTPYKIHSL

4.1.4 Kopriyca mmepezan JOJDKHEI OBITE 000PYZOBaHEL
BEHTWIAIMOHHBIMM yCTPOHCTBaMM.

BenTunsiposHEIe TPYOHl JOJDKHBI BEIBOAUTHCH HA
BEPXHIOK OTKPHITYIO Manyly WM B MeCTa, U3 KOTOPEIX
obecriedeHa BHITSDKKA.

KoHIIBI BEHTHWISLIMOHHBIX TpPy0 HOKHE OHITH
ofopynoBaHH IUTaMeNpephIBalOmei apMarypoi u
YCTPOEHBI TaK, 9TOOB HCKITIOYaIach BO3MOXKHOCTH
TIOTIaXaHKsA BOABI BHYTPH TICPEHaiH.

4.1.5 Eciv TIaBHEIA YIOPHBEIM IOAIIMIIHMK TIO-
MEIIEH B KOPIIyCe IIEpeladd, HIDKHSAS 9acTh KOpIryca
JOJDKHA IMETh HaITeXaIlue TOAKPEIUICHS.

4.2 3YBMATBIE IIEPE/IAYH

4.2.1 O6mwue TpebGoBanm.

4.2.1.1 TpeboBaHNA HACTOSIIEH ITIABEI PACTIPOCTpaA-
HAIOTCA Ha Tepefaduv 3y0OuaTeie LMIMHAPHUYECKHE
SBOJIBBCHTHBIC C BHCIIHMM H BHYTPCHHVMM 3aLICTLIC-
HHMEM, C TIPAMEIM, KOCHIM HITH IICBPOHHEIM PACIIONIOXe-
HHMEM 3yOhEB M KOHMYECKHE ¢ NPAMBIMH, TAHTCHLIMAE-
HBIMH H KPYTOBBIMM 3y0hsaMH, paGoTaromme co cMa3Koi
M IpPEAHA3HAYCHHEIC JUIS HCIONL30BAHHA Ha CyHax
Pa3MYHEIX THIIOB B COCTABE:

TIABHHIX JHEPTeTMICCKMX YCTAHOBOK (TJIaBHHIE
3y0qaThie mepemaTn);

BCTIOMOTATE/ILHBIX MEXAHW3MOB (BCIIOMOTATeJIbHEIE
3y0qaThie nepegadn).

O1HM TpeGOBaHMAM JOIDKHEI OTBEYaTh 3yGuareie
TMepefaTy ¢ NAPALICTFHEIMA M TI€PECEKAIOMAMMCS
OCAMM PEXyKTOPOB M MYIIETHILIMKATOPOB MepeOOpHOTO
(WIH pAOHOTO) M TUTAHETAPHOTO THIIOB, UCTIONE3YEMEIX B
pPa’M9HEIX BApPHAHTAX KOMIIOHOBOK OJHO- M MHOTO-
MallIMHHEIX arperaToB C JHOOEIM BHIOM NBHTATENA, a
TakKe B IPHBOAAX CYJOBEIX BCIIOMOTATENIEHBIX MeXa-
HHU3MOB.

O6rseM TpeOOBaHMH K KOHCTPYKIHH TIABHEIX
3y64aThIX Tlepefad C IiepeAaBacMoi MaKCHMANLHOM
ITUTEIIEHOM MOIMHOCTEIO MeHee 220 kBT m Bcmomora-
TeJBHEIX 3y0daThHIX Iiepemad ¢ TepemaBacMod MoOI-
HocThi0 MeHee 110 kBT Moxker OBITH yMEHBIIEH MO
comtacoBaHmio ¢ Perucrpom.

4.2.1.2 ITlnaserapubie TepeAadn NOJDKHEI MMETh
ypaBHHTEILHEIE yCTpo¥cTBa. B mepemadax c dmciom
caTeJNIMTOB GOJBINE Tpex 000K BEHIA SIMIMKIIA JOJDKSH
BHITIOJIHATECS TOAATIMBEIM B PaJHATEHOM HATIPABICHIH.

4.2.2 3y6aaThie kKoneca.

4.2.2.1 IllecrepHr TIABHBIX 3y0JATRIX TIEPEHAT CIIEAYET
MBTOTOBIIIT M3 JICTHPOBAaHHOM CTaM € BPEMEHHBIM
conmporuBieHneM ot 620 MIla u Beime. s
BCIIOMOTATCIIBHBIX 3y6‘:IaTLIX nepeaad AONMYyCTHMO
TIPAMEHEHHE KOHCTPYKLIOHHBIX CTalel ¢ Goyee HHU3KMMH
bIBHKO-MEeXaHMYIECKMME  XapaKTEPUCTHKAMH, a TaKkKe
YYTYHOB, OPOH3 M HEMETAJUTUECKHUX MATEPHAIIOB.

4.2.2.2 TeepmocTh MaTepuayia 3yObeB IIECTEPHA
JOJDKHa OBITH BBINIE TBEPAOCTH MarepHaia 3yObeB
KoJleca He MeHee, 1eM Ha 15 %. Oro TpeGomanme He
pacmpocTpaHAeTCd Ha Nepefadd ¢ YIPOIHEHHOH
TMIOBEPXHOCTEI0 3y0dJaTeix konec (LIEMEHTalus,
a30THPOBaHKE, TIOBEPXHOCTHAS 3aKaJKa M T. II.).

4.2,2,3 Paguyc KpPMBM3HEI IISPEXOTHOM KpHBOM
3yObeB JODKEH ORITh He Menee 0,3m,,.

4.2.2.4 TIpousocTs 3yOBEB M JAPYIMX DSIEMEHTOB
IIECTEpeH M KOJIEC JOKHA OHITH THOATBEPXKACHA
pacueroM. IIpoBepouHHIE pacdeTH 3yORCB KOJNEC O
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OCHOBHHIM KpHTepHSM paboTocmocobHOCTH (Ha
KOHTaKTHYI0 BRIHOC/IMBOCTh TOBEPXHOCTHOTO CJIOS H
Ha BBIHOCIIMBOCTB IIpM H3rube) M Ha TIyOMHHYIO
TIPOYHOCTh (11 KPYIHOMOXYIHHEIX KOJIEC C XUMHKO-
TepMudeckoil o6paboTkoit) HomkHEI OasmMpoBaThCA Ha
TpebOBaHMAX HACTOAINEro pasgena. B ormensHBIX
CllydasX NpPH BEICOKMX Harpy3kax M CKOPOCTAX MOXET
6T 3aTpeOOBaH pacdeT 3yObeB Ha 3aclaHue.

Hdns mepemaa Gonpmoif MOIMHOCTH, mepexad,
MMEIOIMX OKPYXKHEIE CKOPOCTH 3yOuarthix kojiec Goiee
30 m/c, mwranerapueix mepemad ['T3A u mepexas co
CJIOXKHEIMM KHHEMaTHISCKAMH CXEMAaMM JOITYCKaeTCs TI0
COIIaCOBAHMIO ¢ PErHCTPOM WCTIONB3OBAHKE CIIELMAIIH-
3MPOBaHHEIX METOAMK pacTera.

B 0cCoORIX ciydasx TreoMeTpHH, KOMIIOHOBKH H
M3TOTORJICHHS 3y0uaThiX TEpeAad OTCTYIUICHMS OT KpHTe-
pHeB paboTOCTIOCOOHOCTH, PAcCUMTaHHEIX 10 (opMyam,
TIPMBENEHHEIM B HACTOSIIEH [IABE, MOTYT OBITh JOIYILEHEI
PerucTpoM TnpM YCIOBMM TIPENCTABICHAA OOOCHOBHI-
BAIOIIUX PacueTOB MJH SKCIIEPUMEHTATBHEIX JAHHBIX.

4.2.2.5 Texunueckas TOKYMEHTALMA TI0 3y0UaThIM
nepenadaM, npeacraBiseMas Peructpy mia ogoOpenws,
JOIDKHA COAEPXaTh CISAYIOINe JaHHHIE:

BUJ TIepeAady, THII JBUTATEIS ¥ MyGTHI,

@, — 9HCIIO 3aIICTUICHMH B CTYTICHH,

PeXUM HArPYKEHUS,

T\ — Bpamaonmii MOMEHT, TICpENaBacMEIA KaKIOH
IIECTEpHEH TIPH MAKCHMATEHON IJIMTEIBHO JEHCTBYIOMICH
Harpyzke, H:M. Jljs 3y6uarsx mepenad, IpH SKCTUTYATALI
KOTOPHIX BO3MOXHO BO3JECHCTBHE KpPaTKOBPEMEHHEBIX
MaKCHMAITBHBIX HATPY30K Timay > K477 C 9HCIOM LWKIIOB
TiepeMeH HanpsokeHmit He Gonee 10° 3a mommmiE cpok
CIy>kObI, JOTIOTHUTEEHO YKA3HIBAETCA MAKCHMAJBHEIA
Bpallalolni MOMEHT, TIepeJJaBacMBIi KaKIOW IecTepHeH
TIPY MaKCUMAITLHOHM HArPY3Ke, Tymay, HM;

A1 — 9acTOTy BpAalICHUA MECTEPHH, MUH ! 5

m,, — HOPMAITEHEIH MOJYIb, MM;

Z, v Z, — qucio 3yOseB MECTEpPHN U KOJIECA;

by 1 b, — mmpuHy 3y6HaTOr0 BEHLA IMECTEPHM H
KoJieca, MM;

b,, — pabouyro mupuHy 3y04aTOTO BEHIIA, MM;

h} — xo3QdrIMEHT BHICOTH TOJIOBKH 3y6a;

c* — xo3pQHIMEHT paFNATBEHOTO 3a30pa;

B — yron HakioHa yMHMM 3y0a Ha JEIATEIHHOM
IAMHApE, TPaj;

o, — YTON NPOGHIIA HCXOFHOTO KOHTYDa, Tpaj;

X1 M X; — K03h(HIMEHTH cMeleHns MeCTePHA 1
KoJeca;

() — creneHs TOYHOCTH TIEPEAadH;

Jy — ZHomyck Ha morpemmocTs npodwit 3yba mo
JeHCTBYIOIIAM CTAHAAPTAM, MKM;

Jfpp — BepXHee TIpEENBHOC OTKIOHCHHE Imara
3ALEIUICHAS 110 ACHCTBYIOIMM CTAHAAPTAM, MKM;
Fy — ponyck Ha HanpaeieHMe 3y6a mo mefcT-

BYIOIMM CTAHJAPTAM, MKM;
Pa0 — pamMyc 3aKpyIIEHHS BEpIHMHH 3y0a

HHCTpYMEHTa, MM;

M — BHICOTY TIpOTyOepaHLa, MM;

0p — yrou npoduns npotybepanita, rpax;

d;o — IMameTp BepmMH 3yObeB HONOAKA st
Hape3aHMsd KoJIeC C BHYTPCHHHUM 3aLICTUICHUEM, MM;

Zy — gucio 3yOreB JonosKa;

Xo — K03(QOUIIMEHT CMEIEHNS JON0AKa;

MaTepuaibl 3y0JaThIX BEHIIOB IIECTEPHU U KOJIECa;

Op1 M Op2 — BPEMEHHOE CONIPOTHBIEHUE
Marepuala CepLUeBHHH 3y6a mecTepHH U koteca, MI1a;

OT1 U O7y — TIPEIST TCKYHCCTH IIPH PaCTDKCHUA
MarepHana CepIeBIHEI 3y0a mecTepHy U Koiteca, MITa;

E; n E, — MOAYIM yIIPYTOCTH MaTepHaIoB 3yOheB
mecTepHN M koneca, MlIa;

v; ¥ v, — kxo3bdrmenTtn ITyaccoHa Matepuaios
3y0BEB IICCTEPHH M KOJIECA,

BHJ TEPMHMYECKOH HIM XUMHMKO-TEPMHIECKOM
00paboTky 3y0BbeB LIECTEPHH M KOJIECa,;

R, ¥ Rp — mapaMeTpHl IEepoXOBaTocTH pabodeit
TIOBEPXHOCTH ¥ BEIKPYXKH 3yOheB IIECTEPHM U KOJECa,
MKM,

HV, n HV, — TtBepmoct no Buxkepcy paboamx
TIOBEPXHOCTEH 3yObeB IIECTEPHH U KoJeca,

HBy; n HB, — 1Bepmoctu 1o bpuremmo paboanx
TIOBEPXHOCTEH 3yOheB IECTEPHH M KOJIECa;

HBcy m HBc, — TBepmoctH mo Bpmmemmio
CepILIECBHHEI 3yOBEB IECTEPHH M KOJIECA;

hg ¥ hyp — TOMIMHY YIPOIHEHHOTO CJIOSA JO MCXOMHOM
CIPYKTYPHI (CEpAUEBHHEI) 3y0beB MIECTEPHH M KOJIEC, MM;

V40 H V59 — KHHCMATHICCKYIO BA3KOCTh MacCiia NpH
40 wm 50 °C, mm/c.

KpoMme ykazanneix oOmMX mapamMeTpoB HMCXOIHBIC
JIAHHEIE 11 KOHMIECKNX Tepenad JOIDKHBEI COAePIKaTh:

ocesy1o popmy 3y6a;

61(6,,1), 62(8,2) — ymIB HeMETENHHBIX (Hadaib-
HBIX) KOHYCOB, Tpaj;

m,, — BHEINHAH OKPYXHOH MOIYIb, MM;

R,,, — BHemHee KOHYCHOE PacCTOSHHE, MM;

B.» — cpemmmii yron HakJIOHa JiMHMM 3y6a, Tpag,

4.2.2.6 HomunansHas Harpy3ka 3y0aaroit nepemaav
F,, H, onpepenserca 3aBHCHMOCTEIO
F,= 2200 Th

lap

MaKCHMAaNBHAs Harpyska 3y0aaroi nepegadn Fpy,,
H, onpenenserca 3aBUCHMOCTBIO

H

Fo 22000  1max
max dl ap )
e WIS MUWIHHAPAIECKHX Mepeaad
dy=Z\m,, m;=m,[cosp; (4.2.2.6-1)
U1 KOHMYECKUX TIepead
di=dp1=m,Z(1—0,5b,/R,.). (4.2.2.6-2)

4.2.2.7 3y6uarsie nepenaqn JOIDKHE! YIOBIETBOPATh
YCIIOBHAM:
KOHTAKTHOH BEIHOC/IMBOCTH Pab0qHX MOBEPXHOCTEH
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3yObeB
(o) 24 < ch
¥ BEIHOC/IMBOCTH 3yOBEB IIPH M3THOE

OF< CFp,

roe Oy ¥ 6 — oM. 4.2.2.7.1, 42.2.7.3;
Omp ¥ Opp — M. 4.2.2.7.2, 42.2,74,

Jlns KoHWHecKMX 3y0daThIX mepesad pacdeTHEIE
HANMpPSDKEHMA OTpeleNoTes 1Mo dopMynam IpuMeHH-
TEILHO K SKBUBAJICHTHHIM ITMITHHAPWYECKMM KOJIECaM,
TIapaMeTpPhl KOTOPBIX I CPEIHETO TOPILOBOTO CEICHUA
KOHMYECKHX Kojec gausl B 4.2.2.7.6.

Hung mepemad, MOABEPralOmMUXCHd MUKOBBIM
Harpy3KaMm, JOJDKHEI BHITIOJHATHECS YCIIOBHUA:

CTaTMIECKOM NPOYHOCTH pabodmx MOBEPXHOCTEH
3yOBeB

O Fimax S O HPmaxs

M CTaTMYECKOH NMPOIHOCTH 3yOheB Ha M3rH0

O Fmax < G FPmax»

I0€ Crmax ¥ Crmax — oM. 4.2.2.7.1, 4.2.2.7.3;
OgPmax ¥ OFPmax — CM. 4.2.2.7.2, 42274,

4.2.2.7.1 PacueTHEIC 3HAYEHNS KOHTAKTHBIX HAIPS-
sxeHu#t, MIla, nys 3yOreB 1ecTepHM M KoJieca ompefe-
moTes 1o hopmyite

O 5= O rio] KAK Ky K prpK o,

ae Oy — oM. 4.2.2.7.1.1;
Ky—ocm 4227.1.7;
K,— oM. 422.7.1.8;
K,— cm. 42.2.7.1.9;

Kpyg — cm. 4.2.2.7.1.10;
Kgy — oM. 42.2,7.1.11,

(42.2.7.1)

PacuerHrle 3HaueHMS MAKCHMABHBIX KOHTAKTHBIX
HanpsokeHwi, MIla, mns 3yObeB ImeCTepHHM M Kojeca
OIPEAENIOTCH TI0 GHopMyIIe

Ctmax= O HOmax\/ K\ KK o,
CHOmax — oM. 4.2.2.7.1.1.

4.2.2.7.1.1 KOHTaKTHOE HAIPSHKESHHE TIPH HOMUHATTHOM
Harpy3ke Juis 3yOheB INECTEPHH BEIMUCIIAETCS TI0 opmye

Or0,~ ZkZsZnZrZZon 3 %1, 4.2.27.1.1)

Ans 3y6beB Koieca

_Zp
OHo,= Zs CHO,s

IIe

F,
"= by
TOw

T=1 — i IMMBAPUYECKUX NEPEnaY;
7=0,85 — s xoEMMECKUX Nepenay;
u=Z,/Z; — nepearoaHoe TUCIO;
Zy,,Zyu b, —cm. 422.5;
Fiudy—cm 42.26;
ZKZp) — cm. 4.2.2.7.1.2;
Zp— om. 422713
Zg—cMm 422.7.1.4;

Z, —om. 422715

Zg — cm. 4.2.2.7.1.6;

Zg=1 — pns UWIMHIPUGECKIX TEPEIaY;
Zg =0,85 — /151 KOHMYECKUX TIEPead.

B dopmyne (4.2.2.7.1.1) n ganee BepXHuMit 3HaK « + »
— IS BHEIIHETO 3aLCIUICHMSA, HIDKHMH « —» — I
BHYTPEHHETO.
MakcHMAIBHEIE KOHTAKTHEIE HAIIPSDKSHUS TIPH Ty,
MIIa, pyta 3yOBeB IMECTEPHM BREUCISIOTCS 10 opMyIte
wrutl
O Homax1 = ZkZpZluZpZ 2y 71: TR
i 3yObeB Kojieca

_Zp
CHOmax2 = Zs G HOmax1,

IIe 3HAYEHUA BXOAAINMX MAPAMETPOB HOJDKHEI
onpenenstees mph F,= Fypay, K4=1,0 1 K,=1,0.

4.2.2.7.1.2 Koxpdmmentnt Zp (Zp) cuyxar mm
mepecyera KOHTAKTHHIX HANMpPAXKEHWN B TONIOCE
3alICTUICHMA Ha KOHTAKTHBIC HATPSDKCHMS BO BHYTPCHHEH
TOUKE 30HEI OHOTIAPHOTO 3ALICTUICHHA MIeCTEPHH (Koieca)
M ONPEASIAIOTCA CIISAYIOIM 00pasoM:

U pAMO3yOBIX Tiepenad

Zg=M,= tg ey
\/[\/(3?__1_%][\/6—:27)——1 F(Ea— 1)2—:‘]

TZIE € — 0o dopmyne (4.2.2.7.1.2-11);
ecin Zg<1, 10 cnegyer npunuMars Zp=1;

’

Zp=M,= g tew

WG =ZIE -5

ecnu Z; <1, o cnexyer npunumars Zp=1;

st KOCO3yORIX Tiepenad TpH £g2> 1
Zp=Zp=1,
B ciyqae g <1
Zp=M—eg(M;—1)21;

Zp=My—gg(My—1)21,
rae &g — mo opmyne (4.2.2.7.1.2-12).
Vron 3aiemieHHs B TOPLIOBOM CEIEHMH 0y, OTIPESAC-
JIIETCS 3aBUCHMOCTBIO

n 2(x2+ xtg oy

inv o, =inv o, Zot Z:i

roe invo=tgoa—o;

a,=arc tg (tg a,/cos B). (4.2.2.7.1.2-1)

Jnamerpsl BepmuH 3yOheB IMECTEpPHH H KOJECA:
VIS TIepead BHEMHET O 3aUCIUICHAS

dp=dy+ 2Ho+ x1— Ay)m,, (4.2.2.7.1.2-2)

dp=dy+2(hy+ x2— Ay)my; (422.7.1.2-3)
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ZyIs TIEPefad BHY TPECHHET O 3aLEIUIEHAS

dy=dy+2(hg+ x1+ Ay—Ayo)m,, (4.2.2.7.1.2-4)
dp=dy—2ha—X2+ Ay—k,)m,,. (4.2.2.7.1.2-5)
3peck di — no popmyne (4.2.2.6-1) n

&=2Zm, (4.2.2.7.1.2-6)

rae m; — no popmyne (4.2.2.6-1);

KO(QGHIMEHTE YPABHATEHLHOTO CMEILEHAS
Ay=x+x1—y
M BOCIIPHHAMAEMOTO CMEIICHHA

y=(a,—a)[m,,

Tie  a,~acCos o, /COS Uy,

a=0,5(Z>+ Z)m;;

(4.2.2.7.1.2-7)

K03()QHILIMECHTH YPABHUTENEHOTO CMEILCHHS
Aypr=x3—x0—yo2
H BOCIIPHHAMAEMOTO CMEIICHUS
Yo2= (@02 —ao2)/m,
CTaHOTHOTO 3AICTUICHHA NOJNOAKA C KOJIECOM,

TAC G2 = Gga COS 0y/COS Olgypo, (4.2.2.7.1.2-8)

dp2=0,5(Z>— Zp)m,,

: : 2(x2— xo) t8 %
nvo, =1 + =
w02 V0 Z,—Z, h
ky2=0 mpu x,>2 ¥ ky»=0,25—0,125x, npu x, <2.
OCHOBHBIE IMaMeTPH MIECTECPHH M KOJIECa

dbl = dl COS Oy, (42271 2-9)

d],2 = d2 COS 0. (4227 1.2-1 0)

KosddwmpenTsr Topuosoro nepexprims

oy =05l 1 205 — By auSinom 9715 )y

UM, COS O,
¥ OCEBOTO TEPEKPLITHSL

_b,sinP

= (4.2.2.7.1.2-12)

4.2.2.7.1.3 Kooddumyent, yaursBaommii dopmy
CONPSDKCHHBIX IIOBEPXHOCTEH 3yOheB, ONpemensIeTcs
3aBHCHMOCTBIO

Zy= \/ 2cos Eb

€080, t8 Oty

’

e OCHOBHO#H YroJl HAKJIOHA JIMHMH 3y6a
B =arcsin (sin f cos o).

4.2.2.7.1.4 PasmepHniii kodpbunyeHT, ydIHUTH-
BAlOIMM MEXaHWIEeCKHe CBOMCTBA MATEpHANIOB 3yObeB
IMECTEPHH H Kojieca, B 00IIEM CiTydae paBeH

_ 1
ZE—'\/n(l - 41 —v§)
E, E,
T cramaex 3yGaarsix konec (Ey=E,=2,0610° MITa,
W=1n=03)
Zg=189,8 MITa%°,

4.2.2.7.1.5 Kosd¢rmeHT, yanTHBaOIMH cymMmap-
HYI0 UIMHY KOHTAKTHBIX JIMHHH, OIpeHeNserca IO

dopmynam:
Ans npAMo3yO s X mepegaq

AN K0co3yOrx mepenas mpu eg< 1

(4.2.27.1.5-1)

- [3=¢s &
ze_\/_g‘_v(l_sp)+8a, (4.227.1.52)
mpu £ 1
-
Z.=+/L . 42271573
=vx ( )

4.2.2.7.1.6 KosddyumenT, yauTHIBAIOIMIA BIMSIHAE
yIJIa HAKJIOHA JINHHM 3y0a:
s WTMHAPUIECKHX TIepead:
Zo=/-L .
cosf ’

Ii1 KOHMIECKUX TIepeaad:

Zg=./cos B,

4.2.2.7.1.7 Kospdpuuument K,, yIHTHIBAIOIIMIA
BHEIIHIOK JUHAMHYCCKYI0 HArpy3Ky, TIPH OTCYTCTBHH
CHEIMANBHEIX METONHK €10 ONpPEHEICHNS MPUHUMAETC
mo Tabn. 4.2.2.7.1.7.

Ta6bnuna 4.2.2.7.1.7

Bup Apyrarems Tem mydmst K4 | Kt max
nepesaTn Ha BXOZHOM Baly
TnaBras Onexrpoxsu- | lobas 1 1,1
sybuaras | rarens
Typ6una JIro6as 1 1,1
ABC Tuppasnuueckan| 1 1,1
MM OKBHBAJICHTHAX
Bricokoanacruunas | 1,3 1,4
(Ynpyras)
JApyrux mumos 1,5 1,6
Bcenomora- | dnexrpoasu- | Jiobas 1 1,1
TeJNbHAai | rarens
3ybuaras | TypOuna JoGas 1 1,1
JABC I'nppasmraeckas 1 1,1
WM 3KBUBAJICHTHAA
Bricoxoanacryusas | 1,2 1,3
(Ympyras)
Apyrux Turnos 1,4 1,5
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JUia cy/oB, MMEIOIIMX JIGAOBHIC YCHICHHSA, K0o(du-
mpenT Ky g miaBHEIX 3y0darsix mepesad OnpemeNseTcs
Kak npomnssenenne K, K, roe K; — mo tan. 4232,

Benmnunaa MakcHMabHOM HArpy3kd 7T7max AOJDKHA
ONPEHC/ATECA ONHAM W3 CIEAYIOIMX CHOCOOOB:

3KCIIEPUMEHTAITHHO,

IMHAMUIECKMM pAacieToOM C YYeTOM YIPYTHX H
IeMIGHUPYIOIMX XapaKTEPUCTUK OSIIEMEHTOB CHCTEME
1o cortacoBaHvio ¢ Peructpom;

IO TEeXHNIECKOH MOKYMEHTAIMM WM Pe3yJkTaraM
MCTILITAHMIT yCTPOWCTB, OrpaHMIMBAIOIINX TIPSACITBHYIO
BEJINIMHY TIEPeJaBacMOTO MOMEHTA.

ITpy OTCYTCTBMM NEPESTMCICHHRIX NAHHBIX Ty
JOITyCKaeTcsd OMpeAeiarTs ¢ IOMOINBK KkoddduimenTa
MaKCHMAIBHON Harpy3k# Ky max 10 (opmyie

T'imax = Kt max T1max eff »

7€ Timeax off — MAKCUMALHEIH 3(MpEKTHBHEI! MOMEHT, IOBOUMELH K
nepenade €O CTOPOHEI ABMTATENN WIM HCIOMHUTEIEHOIO
oprasa (HanpUMep, MAKCHMAJIBHEI PA3BUBACMEIN IPUBOLOM
MOMEHT MJIM MOMCHT Ha Baly Gpammmmisi);

Ky max — K03 ¢unHeHT MaKCHMAIBHOM HATPY3KY, IPHHIMASMEIH 110
Tabn. 4.2.2.7.1.7.

4.2.2.7.1.8 Kospdrument K,, yauTHBAIOIMH He-
PaBHOMEPHOCTb DPacCHpeNeNICHU HATPy3KH MexIy Ia-
PAJUICSIBHEIMA TOTOKaMHM IS MHOTOMAIIMWHHBIX
TIPUBOIOB M DPEAYKTOPOB C Pa3AciCHUEM MOIIHOCTH,
paser 1,15. Jna meBporHsix mepeaas momraeix [T3A
koo dumment K, cmemyeT Ha3HA4aTB C YYETOM
HEpaBHOMEPHOCTH pACIpeJelleHU HATPY3KH MEXIY
MOTyImeBpoHaMu. B ocTamsHeix crydasx K, =1.

4.2.2.7.1.9 3naueHusa xodbduumenra K, yuuTH-
BalOIIEr0 BHYTPCHHIO AWHAMHYECKYI0 Harpysky,
OTIPEAEISIOTCA CIASAYIOIMM 00pazomM:

.1 s ipsMO3yORIX TIEpesad v Koco3yOBIX mepead ¢
ko> duImenToM 0ceBOro TEpeKpHITH €g2> 1:

K e
K= 1+(K_A}",/_b +Ky) 1% ) NN

Ecmm K,Fy/b <100 H/MM, cneayer mpuHMMATh 3Ha-
genre 100 H/vm,

UncnenHsle 3HadeHMsA kodddwmumenta K; ompege-
Jsmotes no Tabm. 4.2.2.7.1.9-1.

Tabnunoa 4.2.2.7.1.9-1
3uauenng xo3dpduunenta Ky ams pacaera kodpdunmenta K,

Crenens K

TOMHOCTH Cornaceo 'OCT 1643-81 (crasgapr ICO 1328)
3 4 5 6 7 8

Nipsmogy6ast | 2,1 3,9 75 14,9 26,8 39,1

nepenasa
Kocoay6as 1,9 3,5 6,7 13,3 23,9 34,8
nepenaEa

Jlia Bcex cremeHed TOYHOCTH 3HaUeHMs Ko3(du-
1menTa K, onpenenaorcs ciemyomumM obpasom:

Iy mpsmo3y6rix nepead K, = 0,0193;

s koco3yOrix mepemad K, = 0,0087.

3naueHnsa kosb¢unuenta K; ompedensoTcs
cnegyomum obpaszom:

=2,0 npu 100 JP(+A) <0.2;
=2,071— 0,357 00 [P(1+P) npn WP(+HA>02;

2 ans xocosyOeix mepegad ¢ KoddduimeHTOM
OCEBOTO TEPeKpHTHA €3<1 3HaueHme kodddymen-
Ta K, ompenensercs IyTeM JIMHEWHOW HMHTEPIIOJSLIAM
3HAYCHUH, ONPENCNCHHEIX IS IPsSMO3yObix mepead
(Kyo) ¥ Koco3yOrx mepenaa (Kp):

K~ Kyy—p(Kon— Kop) » (4.22.7.192)

rae K,y —3nauenve K, mus OpsmMo3yOBIX KONEC B COOTBETCTBMM C
4.22.7.1.9.1;
K,p — 3nauenue K, mis Koco3yOBhIX KOMEC B COOTBETCTBMM C
4.22.7.19.1.
JlaHHEIH# MeTox MOXET OHITh IPYMEHEH TOJNLKO MPH
BEINIOJTHEHMM CIEAYIOIINX YCIOBHH:
nepenady, paboTalomme B HOPE3CHAHCHOM 30HE, a
HMMEHHO:
100 W2I(1+u?) < 10 mc;
npsiMo3y6rie mepemaam (f=
nepepaan (B<30°);
IECTEPHH ¢ OTHOCHTEIILHO HM3KHM YHCIIOM 3yOBEB
2, <50;
KOJIECa CIUIOIIHEIE HIIH C TOJICTHIM 000J0M, a Takxe
I BCE THIIHI TIEpenad, eCiy

100 P (1+u?) < 3 mle

(B T.9. ma xoco3yOrIX mepenad, rae P >30°).

Koatddumenr K,, ydauTEHBaOmmi JHMHAMHYECKYIO
HArpy3Ky, BOIHMKAIOLIYIO B 3alICIUICHMH, B CITyd4ae, KOrja
9acToTa BpaIlleHMs mecTepHu Ooibine dgeM 0,857z,
BRMHCIETCA 10 Tabm. 4.2.2.7.1.9-2.

3uauenns koddpoduimenta K, AII KOHMIECKHX
3y0UaTHIX TMepefiad ¢ HAKIOHHHIMH M KPYTOBHIMH
3y6psME TPH €,3>1 M ¢ mIpAMEIMEM 3yObsMH, ecim

v,,,,l Sov W1 +)<3 Mfe

M B TeX CIIydasx, KOTJa KOJeCa CTABHLIE C TOJ-
IMHOM gucKa, Oym3koi kK mmpuHe Benma, Z; <50 u

0°) m xocosyGmie

Db J I+ <10 M,

d, m1i1

THC Ui =1gqgg OTPEACILIOTCS TIO YDABHEHMIO
Kik;
Ky=1+(— 102 F,/bllé +K3)v,,,, N E)

(4.22.7.19.2-2)
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Tabnuupa 4.2.2.7.1.9-2

IIpadondicenue mabn. 4.2.2.7.1.9-2

Iapametp Obo3Ha- Meroz Tlapametp Obo3na- Merox
qeHHUE OIpeAeneHus HeHUe OnpezencHus
1. PesoHaHcHan wacTOTa 3010° /¢ 3. Koopguuuert, ym-| K, |Ilo popmyne
BpalleHUd WECTePHH | 7NE! REI="0Z " N Mg THIBAIOMMY IMHAMH-
(rnaBEM#  pe3oHaHC), HECKYI0 HArpysky, K=1+GCyiBy+ CoBrt Cyby,
B BO3HUKAIOIIYIO B 3a-
LCIICHMM B pPE30HAaH- e Cy;, Cp2 u Gy ompene-
.1 cpemuss ypensman | Cy | mo dopmyne (4.2.2.7.1.10-2) CHOH 30HE JmoTcs o Tabm. 4.2.2.7.1.9-3
TOpPLOBas JKECTKOCTh 1 xoadpdunuent, B, |Do @opMyne’
3y65¢3 napsl 3y6qa1\ux y'-IPITHBalOI.IIPIﬁ no- B = C(fE,_,—yu),
Konec, H/(MM-MKMm) rPeMHOCTh INAra 3a- ? (Fy/by)K4K,
LemyieHus, npupaborky e fob —(HOIPCIHHOCIB Inara
) / ‘= 756,40, sauericHIst (SC/U OHA HE 3a7aHa,
.2 ynmemsHas HOP C C'=C,/(0,75¢,+0,25) M HArpyXeHHOCTh 0 m .
MalbHAs KECTKOCTH Ha- nepenaiu e fy,), MIM ;[ YCKaeMO
pui 3yGben, H/(mm:mim) Vs — YMCHBIICHME MOrpem-
HOCTH IIara 3a0eriieHus B
.3 npuBencHHAn MacCa, | Mired 0 6 pesynsTate  TpupaboTKH, MKM,
KT /vm _ @n/2P@pn/2} 1 OFPSTEIRCMOC B COOTRETCTEM ¢
Myeg= b’ 4227111
+ w
Ry 2
C2 @2 .2 xoodduLpeHT, yaHTE- B |mo dopmyne
BaOIMH MOrPEIHOCTE C'(f—vs)
e 0, u 0, — momenTH npodws, NpUpaboTKy B= m‘%
MHEPLIMH MACC o::;ocmwmuo HATPYKEHHOCTS TIEPeIFH te ff — norpemmocTs npo-
oon Bpa:;m{z crepﬂnﬁmu ¢uns (ecmm oHa He 331aHa, TO
xoneca, mﬂm n"1:; i OPUHHMAIOT ZONMYCKAcMOe
JCHHRIX PACRCTOB  NIPHEBCICH- 3Ha9eHHE f}.), MKM.
HyI0 MacCy MOXHO oOmpe-
AenAts 1o dopmyne 2 -3 xoopdmment, yau- | By | 110 dopmyne
Mpeg=3 25.10-6_2_LI+ . THIBAIOLIMI TUIABHOCTH _ Cc'C,
’ “ BXOZA TOJOBKM 3y0a B Bk—ll— (Ft/bw)KA_Ky |
3aleIUieHne e
IIpu mpucoemMHEHHMM K INEC-
Tepue 106ABOYHOH MACCH C Co=15 + (0/97-18457
MOMEHTOM WHEPLMM B y pas3 18
Gomeine, ueM y ImECTEPHY, INpumeganue. Ecm ma-
. 1+
=3,2510° ﬁs_ﬁ epuansl 3y69aTEIX Kolec
2. OtHomeHHe K 30HE | m1/ng Mheed™ 2 wl+y ; aspnnqnm, TZ
[IaBHOTO PE30HAHCA —(C. + 2.
B 3aBUCHMOCTH OT OTHOIICHHN Ca=(Ca+ Co)f
m/ng BeIDEDIOTCH 4 30HEL 2 4. Koopduument, yau- K, Tlo dopmyne
HMCHHO! THIBAIOIMHA OUHAMH- K=C,B,+C,B+C,,
a) nyfng;<0,85 — nope- YEeCKyH HArpysky, rae Cy,, Cy, # Cor
30HAHCHAS, ONpEIENsEMas B BOIHMKAKOMY B ompeacasmrex mo
cootsercTBEM ¢ 4.2.2.7.1.9; 3AUEIUICHMM B 38KDUTY- rabr. 4.2.2.7.1.9-3 u
6) 0,85<n;/ng;<1,15 — HeCKOH 30HE 42.2.7.1.94,
PE30HAHCHAA, OmpenemseMas
B COOTBETCTBMM ¢ 1.3 5. Kospdmment, yw-| K, |K, onpexensercn maneiinoit
Tabminer; THIBAIOIMKUM  JUHAMH- MHTEpTOJAIKEH 3HAueHuMH B
8) L15<ni/ng;<1,5 — :g‘;iyuﬂa;a;%ygxyé PE30HAHCHOH 30HE NpH
IpPOMEXKYTOUHAS, OUPELe- m=1151; B coomsercTEM C

asicMad B COOTBCTCTBHH C
. 5 Tabmaer;

2) ny/ng;r=1,5 —
3aKPUTHHYECKAY, OepeIesIeMas
B COOTBETCTBMM ¢ I 4 TabOmiLEL

3a0CIIICHHA B IIpOME-
JKYTOSHO#M 30HE

1. 3 TAOIMLIEI ¥ B 3aKPUITUHECKOi
30He npu n;=1,57g; B
COOTBEICTBUMM C IL 4 TalMIBL:

Kv = KV(”1 =1,51g) +

n=1,15n0) (3 & _ P y_
Uy STEROY

— n,=15n _ﬂ .
&"03'5&)(1’5 nﬂ)
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Tabnunoa 4.2.2.7.1.9-3

Koaddu- KoadbduumenT nepexpurmas
LUEHT I1<e,<2 &> 2
Cur 0,32 0,32
0,57
Co2 0,34 &—0,30
0,57—0,05¢,
Cue 0,90 &y—1,44
Cys 0,47 0,47
0,12
Cus 0,47 o174
Ta6bauna 422.7.1.94
Koaddu- Koadduiment nepexprrmis
LMeHT
1<g,<1,5 1,5<gy,<2,5 &,22,5
Cor 0,75 0,125sinfn(e,—2) + 1,0
+0,875

3unauenns K;, K, m K; mpumHuMmare mo
Tabn. 4.2.2.7.1.9-5. Ecmu (F,/b.zK,4) <100 H/Mm, TO
9TO 3HAYCHHE NMPHHUMATh paBHEIM 100 H/MMm.

Tabnuua 4.2.2.7.1.9-5

Crenenn K K | K;
s e sTe 789 3—0
TIpsamosyGeic
2,19 | 3,18 | 7,49 |15,34]27,02(58 43| 106,64[-0645{0.0193
Kpyrossic n 1,000010,01
HAKITIOHHEIS ’

Hns xomndeckux Tepemad mpu g3<1 K, ompene-
nsierest o opmyme (4.2.2.7.1.9.2-1), roe K, u K — coor-
BeTcTByIOmMeE 3HadeHEns K, mo dopmyme (4.2.2.7.1.9.2-2).

4.2.2,7.1.10 KoabbuuueHt, yuaTeBaiOmui He-
PaBHOMEPHOCTh PACNpPENeeHUA HATPY3KH II0 IAHE
KOHTaKTHBIX JIMHMM 3yORCB LIMUTMHAPWYECKHX Tepenad,
onpezensercs 1o bopmyie
Kpp=1 —ETKI;B}%} (4.2.2.7.1.19-1)

rae Fg, — B Mxwm,
Cy — B H/Mm-mmm.

3uavuenne Fp, BHMHCIAETCA NPH TOMOIIM 3aBHCH-
MOCTEH:

Fgy=Fgx—yp;
Fox=1,33fn+ fona;
Jon=fsnoW KoK K,.

B obmem cryqae mapamerp fy, yAUTEIBAET BIMAHHE
Aeopmarmy M3ruba N KPyJeHNS MEeCTEPHM U KOJieca Ha

pacTipefie/ieHHe HAarpy3kd [0 IIMPHUHE CONPATAEMEIX
3y6LeB W 3aBHCHT oT MHOTrHX ¢akropoB. Ecim
PACTIONIOXEHNE KOJeC B TIPOJIETE MEXAY OIOpPaMH
OJI3KO K LIEHTPAITEHOMY, TO

firo=2,37102 mxmmm/H — ma mepemas 6e3
TponoNLHOH Momndukamym u Ge3 Mopudukampm y
TOpLIOB 3yObeB; j};,,,=1,6yg'10'2 mMiM-mm/H — s
mepenad, 3yObA KOJEC KOTOPHIX BHINOJIHEHH C
npogoNbHOH Moxmbwmkanmet y Topua 3yba, rae
ya=(b,/d)*> — nns Koco3y6mx ¥ npAMO3yGHIX
nepenad; yu=3(b,/2d;)* — I MEeBPOHHEIX mepexad
(b, — obmas mmpuHa 3y64aToro BeHIa); €CiM 3yObs
BHIIOJHEHH C IIPOAONBHOH Moaumdmkanmmed, TO
Sfino=510" mMxm-MM/H — mis mpsamosyGeix mepenad;
Sfino=1,3"102 mxm'mm/H — mma KocosybeIX mepenad;
TIOCJ/ICAHME 3HAYCHHA [, ABJSIOTCH MHHMMAIBHEIMH
PacYECTHEIMHM BO BCEX CITydasX.

Jns Bcex THHOB mepemau 6e3 NPOHOIBHOM
MozmbuKanym 3yOreB

fma=2Fﬁ/3a
a B cilydae ee IPUMEHEHHA
fma = Fp/3,

e Fg — Gombinee w3 3HaueHmii Fgy m Fgy COOTBETCTBEHHO A
IECTEPHH M KONECA.

B cirydae KOHTAKTa CTAIBHEIX 3yObCB, TIONBEPTHYTHIX
o0peMHOM 3aKanke, M TOBEPHOCTHO-3AKANCHHEBIX 3yObeB,
paboraromux ¢ 00BEMHO-3aKANICHHBIMH,

320

G Hlim

yp=

Fpx

(O rmim — oM. 4.2.2.7.2.1).

Ecim <5 M/c, ToO MakcHMAalbHOE 3HAYEHHE )g HE
OrpaHNIMBAETCS.

Tpu 5 M/c<v<10 M/c
25800
O Hilim

yp<s

Korza v > 10 M/c, TO

12800
<
B G Hilim

J1st IOBEPXHOCTHO-3aKAICHHBIX Y a30THPOBAHHBIX 3yOREB
yp = 0, 1 SFBx ,

npudeM Tp JHOGOH CKOPOCTH 3HAYEHME )p HE
JIOJDKHO TIPEBHIIATE 6 MKM.

Ecmm 3yOps mecTepHM HW KoOJNeca TOABEPTHYTHI
PasHLIM BHIAaM TIOBEPXHOCTHOTO YIIPOYHEHHA, TO

8=0,5(yp1 + yp2),
e yﬂl H yﬂz — 3Ha49YCHHA COOTBCTCTBCHHO 1A meaepl-lld H KoJIeca.

CpenmHsas yHenbHasd TOPLOBas >XECTKOCTh Taphl
3yGUaThIX KOJNEeC BRIIUCIAETCS 1o dopMyne

C7=(1-;¢°‘) Cpscos B,
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e Cps=[1+0,5(0,2—c*)|[1—0,02(20—a,)}; £, =8, + &g, (4.2.2.7.1.11-3)

rae &, — no dopmyne (4.2.2.7.1.2-11);

§=023615+ 21750 (LIS 317y, 082TX1 ¢ — 1o Gopmyne (4.2.2.7.1.2-12).

Zvi .~ Zp Zn B ciryaae 06neMHO#M 3akanky 3yOses
—0,00%sz—’sz +0,02645x3 +0,0091x3 ; 160 P
”2 Yo C Hiim pb>

Z, Z, _ZZn 4227.1.102) TIPHYEM TIPH U< 5 M/C MakKCHMAJILHOE 3HAYCHHE Yy

=coszl51,cosB; 277

JUnst nepenad ¢ BHYTPEHHMM 3alCIUICHAEM Z,» = 0.
Ecim

(Fi/bw)K 4 <100 H/Mm,

1+3 F/b,)K
=436 o b

I mpumHAPHMEecKNX KOCO3yOBIX Iepelad B CHILY
MOIIOCHOM KOHLICHTPALMM HANPOKCHAH  (TIePEMEHHOCTH
JECTKOCTH BJIO/Th KOHTAKTHOH JIHMM) TIpHHAMATE Kpp>1,2,

Kospdmment Kphp Uil KOHMYECKHX Iepenad,
YIMTHIBas TIOBHIIICHHHIE JABICHAS Ha pab0odHX NOBEpX-
HOCTX 3yOBeB, HEOGXOMMO ONpeenaTh 1o dhopmye

K HB™ 1 sSKHBbe’
rac onopHeni koahduument Kppp — oM. Tabm. 4.2.2,7.1.10.

Ta6bauna 42.2.7.1.10

Koneca pacrionoxesst BJOZHO U3 KOJIEC PACIONOKEHO] Koneca
TIPOJIETE MEHY. KOHCOJIGHO, IPYT0€ — B | PacIOTOKeHs
onopamu mponere KOHCOJIBHO

1,1 1,2 1,5

4.2.2,7.1.11 3naueHne kxoddduimenTa pacupenee-
HUSA HAarpy3kd MeXAY OZHOBPEMEHHO KOHTAKTH-
pyromMu mapamu 3yObeB Ky, MoxeT OBITH HaiimeHO
10 ozHOM U3 popmyr:

pH &, <2
Ky =24(0,45+ Ky); (4.22.7.1.11-1)
npu £,>2
Ky =09+ 2K, &78:—1), (4.2.2.7.1.11-2)
e
_C(fop—y)
=EWpp—Va) .
K4 SWtH ’

wear=w K 4K yKuKH.B >

Jpb TIPVHVMATE PAaBHEIM GONBINEMY ¥3 SHACHHH f,p5 U
Jpb2 COOTBETCTBEHHO [Tl MECTEPHM M KOJIECA; €CIH fop < ff;
TO fpp 3aMERsICTCA Ha GONbilee 3 3HadCHM f U fp; Wit
Kouec, 3yOB KOTOPHIX HMMEIOT MOTMGHMKALNIO TIpodmist
TOJIOBOK, BMECTO fy;, CJIEHYET MOACTARIATS 0,515

HE OTPaHMIHBACTCA.
Ecmr 5 M/c<v<10 M/c, TO MakCHMaJbHOE
3HAYCHHE OTPAHIMIHBAETCS YCIIOBHEM
12800
O Hiim
nipr v >10 M/c KomKHO GHITH
6400
* O Hiim
Jlns 3yObeB, MOABEPTHYTHIX IOBEPXHOCTHOM 3aKAIIKE
WM a30THPOBAHHIO

oz

Ya=0,075/5s,

npHaeM IpH mo6oi ckopocTH 3HAUEHWE )y, HE
IOJDKHO TIPEBEITATE 3 MKM.

Ecmn 3y6ps mecTeprm W Kojieca MOABEPTHYTHI
PasHEIM BHAaM IOBEPXHOCTHOTO YIPOIHCHHA, TO

Ya=0,50Va1 + ya2),
THE Y1 — JUTH MECTEPHM;
Vo2 — TUIS KoTeca.
PacuerHne 3Hauenus Ky, OrpaHHYHMBAIOTCA

ycIoBHeM

&

1<Kpe< — %5,
eulz

rae &, — no ¢opmyne (4.2.2.7.1.11-3);
Z. — 10 oo u3 dopmyn (4.2.2.7.1.5-1) — (4.2.2.7.1.5-3).

4.2.2.7.2 lonyckaeMbe KOHTAaKTHEE
HampAXKEeHHS JMIi 3yObeB INECTEpHM M KoJieca
onpezensIorcs mo $hopmyie

= Smtmly 22, ZRZyZy,
SHmin

Sy (422.72)

Ta¢ Shym — M. 422.7.2.1;
Zy—cm. 422.7.22;

SHmin — M. 4.2.2.7.2.3;
Zy —cM. 422.7.2.4;
Z,— cM. 422725;
Zg— cM. 4.2.2.7.2.6;
Z,—cM. 422727,
Zy—cM. 422.7.2.8.

JlonyckaeMEle KOHTAKTHEIE HANPKEHUS MPH
JCHCTBIM MAaKCHAMAJIBHOM HAarpy3Kvl ONPEIeNAIOTCA TI0
dopmyie

_CHimZN
O HPmax = S:]” Zyy,

roe Sasr— om. 4.2.2.7.2.3.

4.2.2.7.2,1 3uauenns mpepesla KOHTAKTHOH
BHIHOCJIHBOCTH Oy TPH OTCYTCTBHH JAHHEIX
MCTIRITAHMH BRIOMpatoTcs w3 Tabm. 4.2.2.7.2.1.
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Tabnuua 422721

Tepmuaeckas WM XUMUKO-TepMIriecKas oGpaborka
3y6reB Criims MIla
LIeCTEPHU KoJeca

OO6seMHas 3aKANKa 0,460 51+ 255
TloBepxHOCTHAN 3aKanKa Obnevaian 04205, 1+415
LemenTanus, Huskoremneparypaoe
HOBEPXHOCTHAA LUAHMPOBAHUE 1000
3aKanKa,
asoTupoBa¥e IloBepxHOCTHAN 3aKanKa 0,88HV,+ 675
Lemenranus, Asomuposanue
a30THpORaEMC B rasoBoif cpeze 1300

LemenTamus 1500

IIpumeuanue. 3Ha9CHMAA Opy, COOTBETCTBYIOT BEpPOAT-
HOCTH oTKasa He Gonee 1 % mpu wucne muio He menee 5°107.
KputepueM, onpefensioliuM O gy, ABIAECTCA NOBPEKACHHE
YCTAIOCTHRIMH PAKOBMHAMM HE MeHee 2 % aKTHBHOM MOBEPXHOCTH
3y6a 6¢3 NOBEpXHOCTHOIO YNPOUIHEHHS U HE MeHee 5 % — mia 3y6a ¢

YIPOTHEHHEM.

4.2.2.7.2.2 JInd OCHOBHHX pPEXKHMOB pPabOTH
k03¢ duimeHT gonroBedHocTH Zy= 1.

JU1g peXuMOB 3agHEro Xofa M APYIMX PEeKHMOB
paboTel ¢ HEOONBIINM YHCIIOM LHKJIOB HArPYKCHHS
pexomeHnayercs npuauMats Zy=1,1.

B pexuMe MakcMManbHOW Harpy3k# 7max
K03} (OHIMEHT HOTOBEYHOCTH Z ) PaBEH:

1,6 — mna cram ¢ 06BEMHOM WM TOBEPXHOCTHOM
3aKaJIKOM;

1,3 — s cramm, a30THPOBAHHOM B Ta30BOM cpele;

1,1 — mna crami, a30THPOBAHHOM B BaHHE.

4.2.2.7.2.3 MunnmaneHele k03¢ GUIMEHTR 3amaca
KOHTAKTHOM BBEIHOCIMBOCTH Spmin, 3aI1aca BRIHOCIIH-
BOCTH TIPH M3TH0€ Spmin, CTATHIECKOM IIPOIHOCTH
pabourx moBepxHOCTEN Szgr M CTATHIECKOM M3rHOHOM
TIPOTHOCTH 3yObeB Srgr HasHadaloTcs 1o Tabn. 4.2.2.7.2.3.

Tabnuna 422723

Bug Tun cyzua Skmin| Semin| Smsr | Srsr'
nepesaau
I'naBHas Bce cyma, mcxmonan | 1,35 | 1,7 1,35 1,7
syGuaras | mporymoqnsie
OmuoBuHTOBRIE TIpO- | 1,25 | 1,5 1,25 1,5
TYIOYHBIEC CyAa
MuoroBusTOBHEHE| 1,2 | 1,45 1,2 1,45
MPOTYIIOYHBIE CYAR
Benomora- | Bee cyma L15| 1,4 |1,1+135%|14+1,7
TENbHASN
3yGaaras

'Ilns xomec W3 HOKOBOK MTH ropsiaekaraHod cramu. Jns
3arOTOBOK M3 IPOKaTa 3TH 3HAMCHHUS CICAYeT YBEIMuMTE Ha 15 %,
IS TUTBIX 3aroToBOK — Ha 30 %.

2MakcHMANEHEIE 3HAUEHWS A TEPEaad, BHIXOL U3 cTpost
KOTOPEIX CBSI3aH C TSDKC/IBIMM HOCICICTBHAMM.

Ipumeuanue. Ilog mpOrynovHEIMM NOHHMMAIOTCH Cyna
IUIMHOK 710 24 M, HE HCHOONL3YEMEIC IS KOMMEPYECKMX M
TACCAKMPCKHMX NEPEBO3OK M HOX ¢paxT.

4.2.2.7.2.4 KosbdyupeHtT, yIHTHBAIOIMIA BIHAHIEC
BI3KOCTM MAC/IA, OMpEINIIeTCs 1O ofmHoM w3 Qopmyi:

ZL=CZL+—_1_C4% >

- (0,6+ﬁ)
ZL=CZL+——1_C6Z7L 5

(0,6 +v5

TIpu 850 MITa< O i < 1200 MIla

_ O Hlim— 850
Cz;.=0,83+0,08 350 )

4.2.2.7.2.5 Kosd¢pyimeHT, yIUTHBAIOMIMH BIMAHHAE
OKPYXXHOM CKOPOCTH, ONpeneisercs 1mo dpopmyne

1—Cz
Zy=Czyt—=— .
v Zy ,——0’2+ 8/1)
B muanasone 850 MITa< G g5, < 1200 MITa
Cz,,= CZL+ 0,02

4.2.2.7.2.6 KoaxbduimeHT, yIUTHBAIOIAHA BIMAHAC
MEPOXOBATOCTH CONPSDKEHHBIX IIOBEPXHOCTEH 3yOhes,
BEMIHCISCTCS IO (HopmyIe

3 )CZR
Rz1007

TIpHYEM AOIDKHO colmonaTeca ycorne Zz<1,15.
3HageHne Rz190 PACCIMTHIBACTCA TPH TOMOIIA

3aBUCUMOCTEIHH:
_p 3 .
Rzi00=RZz/100/a,, ;

RZZ6 Ra;

ZR=

Ra= O’S(Ral + Ra2)-
Ecm 850 MITa< © gy, < 1200 MITa, T0

CZR = 0,12 + —1 OOOSO&HIM .

TIpn G gyim <850 MIla cieayeT NpUHHUMATH
CZL = 0,83; Cz,; = 0,85; CZR = 0,15, a IIpH
O miim > 1200 MITa Cz;,=0,91; Cz,=0,93; Czz=0,08.

4.2.2.7.2.7 KoabpypeHT, yIHUTHBAIOMINI TIOBBIICHHS
KOHTaKTHOM BBIHOCIIMBOCTH 3yOBRCB MEHBINEH TBEPHOCTH
mpi uXx paboTe C YIMPOYHEHHBIMM 3yOBSIMH C DKoM
(R, <6 MKM) TIOBEPXHOCTEIO, ONpeAesercs 1o hopMymam:

.1 moBepXHOCTHO-3aKaleHHEIC WLICCTEPHHU C
00BbEMHO# 3aKaJTKOH KOJIeC:

Z,,=1,2(3/R,)*"° ecnim HB < 130;

HB—130
1700

Z,,=3/R,x)""° ecorm HB> 470,

rae HB — Teeprocts no Bpunnenio 3yGres Menbineli TBepaocTy;
R,;y — JXBHUBANCHTHAS MEPOXOBATOCTH MOBEPXHOCTH, MKM;

Z,=(1,2— ¥3/R)™"° ecm 130< HB< 470,
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Rz R (10/p, )O3R,/ R )56
H (Vv,44/1500)0:33 5

Pred — TPHUBEACHHBIN pajlyC KPMBH3HBI;
Prea = P1P2/(P1+P2); P12 = 0,5dp1 2tg0uwW;
.2 TIeCTEpHM M Kojleca ¢ 00bEMHOI 3aKaJIKoOii:
€CNM TIECTepHA CYIMECTBEHHO TBEpPXE Kolieca,
3(pdexT ynmpodHeHHs YBEIMYHUBACT HOMYCTHMYIO
Harpy3ky Ha 3yOpa koneca. Koapduumest Zy
PacHpOCTPaHACTCS TONBKO HA KOJIECO:

Zw=1, ectu HB,/HB,<1,2;
Zw=1+0,00898 HB,/HB, — 0,00829)(u— 1), eciu
1,2<HB,/HB,<1,7;

Zw=1+0,00698(u— 1), ecmm HB,/HB,>1,7.

Ecmu nepenarognoce gucno u > 20, cnexyer UCnob-
30Barb 3Ha4cHHE u = 20.

Ecimu nomydennoe 3Hademme Zyp < 1 cuemyer
KCTIONB30BaTh 3HaueHue Zy = 1.

4.2.2.7.2.8 Koadduiient Zy, yITUTHIBAIONII BIHIHAC
pa3MepoB 3yObeB, BeIOMpacTes u3 Tabm. 4.2.2.7.2.8.

Tabnunpa 422728

TepMuqec;Kaa HJIH XHMHKO-
TepMIeckas o0paborka 3yObeB | Momys, MM Zy
LIECTEPHU
IemenTanus um m,<10 1
TOBEPXHOCTHAS 3aKAJIKA 10<m, <30 1,05 — 0,005m,,
my, 230 0,9
m,<7,5 1
AsoTHpoBaHue 7,5<m,<30 |1,08— 0,011m,
m, =30 0,75
OO0beMHas 3aKaika — 1

4.2.277.3 PacyeTHEC 3HaYCHUSA HaAOpA-
XeHMU u3ruba B omacHOM ceueHuu, MIla,
OTIpENIENIAIOTCS OTAECTBHO XA 3yOheB IIECTEPHH W
Kojteca o opmyie

6r= 0 K 4Ky K, KKy,

Ime Oy — oM. 4.2.2.7.3.1;
K, —om 422717,
K, — oM. 42.27.18,;

K,—cm. 42.2.7.1.9;
Kpg — oM. 4.2.2.73.5;
Kpy — cm. 4.2.2.7.3.6.

(4.2.2.7.3)

PacueTHBIC 3Ha4YCHHA MaKCHMAIBHBIX HANPSKCHUIMA
M3THOA Ofmax, MIla, ONPENENSAIOTCS OTHENBHO IJIS
3y0OReB IMECTEPHHU U Kolleca 1Mo (GopMyiie

O Fmax = O-FOma.xKyKFBKFw
IO€ CFomax — oM. 4.2.2.7.3.1,
4.2.2.7.3.1 Hanpspxenve n3ruba mMpHU HOMUHAILHOM

Harpy3ske

Or= b YFYsYpYBYDT, (4.2.2.7.3.1)

e bum, — cm. 4.2.2.5;
F;— cm. 4.2.2.6;

T— oM. 4.2.2.7.1.1;

Yr— oM. 4.2.2.7.3.2;

Ys — cm. 42.2.7.3.3;

Yp— oM. 4.2.2.73.4;

Yp — xoadpuiment Tommmust o6ona, cm. 4.2.2.7.3.8;
Ypr — ko3¢QHIHECHT NEPEKPEITHS BbICOKOTOMHEIX 3yOBEB, CM.

4227309.

MaxcuManpHEIE HamnpspkeHUS u3ruGa MpH T may,
MIla, BHIUHCIIAIOTCS OTAEIBHO I 3yObeB MIECTEPHH U
KoJteca mo ¢opMyiie

F,
Cromax= 1 YrYs¥p.

thm,

3HaueHHs BXOIAIMMX apaMeTPORB JIODKHBI OIpEJe-
narbed npu F, = Fipay, Ka=1,0 u K,=1,0.

4.2.2.7.3.2 Koodpdwmmenr dopmur 3y6a B ciydae
BHCHIHET O 3alCINICHHA IpH o, <25° u B<30° BoI-
YHCIAETCA TPH MIOMOIIHM CICAYIOIMX 3aBHCHMOCTEH:

Y= __6hf cos oce,,
F=(SEPcosa,

18 hy= hre/My, Spn= Spn/my;
hFer Sk, Oen — cM. puc. 4.22.7.3.2-1,

Puc. 4.2.2.7.3.2-1 K onpezencuuio Yr s ciyuasi BHELIHETO
3aLICTUICHHS
Juns onpenenenus hf u S, BHUHMCISIOT:

Db =Tm;COS Oy,
rae o, — no dopmyne (4.2.2.7.1.2-1);
a TaKxKe

do=27] [pod(1 —£) + 0,5/ B~ ] +(0,5d)",

rae &, — no dopmyne (4.2.2.7.1.2-11);
d, v dp 11 mecrepad — 1o dopmymam (4.2.2.7.1.2-2), (4.2.2.7.1.2-9),
s koneca — mo Gopmynam (4.2.2.7.1.2-3), (4.2.2.7.1.2-10);

o, =arccos (dp/d,);



Yacme IX. Mexanuzmol

43

Vo= %(% +2xtg oty + 2x,,) Tinv o, —inv o,
Oler = 0e—Ves

G=plh—hip+x,

rne P:o = paO/mn: o= haO/mn =h%+c%;
Pao ¥ hao — oM. puc. 4.2.2,7.3.2-2, 42.2.7.3.2-3;
Xy LI LAMHAPYYECKUX MI€PEad PABEH HYIIO, ISl KOHHUECKHX —
oM. 4.2.2.7.6;
T
4 "

hao

p ao
/A

Puc. 4.2.2.7.3.2-2 Ucxonuslii Npou3Bosiuit KOHTYp ¢dpe3sl 6e3

npoTyOepanIa
T
4"
B %n
<8 % ¢
y
'Qk
Pao
g7 474
S
%

Puc. 4.2.2.7.3.2-3 Vicxomublii IPOM3BOLIIMIA KOHTYD (pess
¢ npoTyOepanneM

n 1—sinag
=" MyXon—hap 180, + hk(tgan—tgao)—ﬁ Pao>

rae hx u g — oM. puc. 4.2.2.7.3.2-3;
B ClIydae HMCHOJL30BaHUA HHCTpyMeHTa 0e3
npoTyGepaHia
hi =0, 0p=ay;

=ZEe T

H=7G=m) "3

rae Z, — mo dopmyie (4.2.2.7.1.10-2);
_2G :

TIpY PEMIEHHH STOTO YPABHEHHMSA OTHOCHUTENBHO \f B
TIEpPBOM IPUOIDKEHUHM MOXHO IIPHHUMATE \f = 711/6;

B.=arctg (ﬁg%t g [3),

rne  d nns mecTeprs — mo dopmyne (4.2.2.7.1.2-6), mus koneca
— no tdopmyne (4.2.2.7.1.2-6);

Olen = arctg (tg o, cos B,);

Shu=Zusinan/3— )+ /3 (gany — Pl
Wt — 1)+ 21 —cos (¥~ o8}

B ciiyqae BHYTpEHHET 0 3alCIUICHUS

Yo 6h}, COS Uy
F(S%,.)2cos a,,”

Hns onpenenenus h¥ = hg/m, u Sf, = N P
# Spn, — CM. puc. 4.2.2.7.3.2-4) BEMHCIAIOT:

SFZ

beos a,

Puc. 4.2.2.7.3.2-4 K onpenenenuto Yr mis cayuas
BHYTPCHHETO 3aLCIUICHUS

dfz = 2aw02 + dao‘
A€ a2 — 10 popmyne (4.2.2.7.1.2-8);
hk,= haoz/ my= (dfz —dy)/ 2m,;

Qo

c=0,5(d;,—d,,)—a,,
e d,, — 1o bopmyie (4.2.2.7.1.2-4);
a,, — o dopmyne (4.2.2.7.1.2-7);

* — ¢ .

Pa, my(1 —sinay,) °

dey= 24/ [~ Psl1 —£) + 0.5/ &, — &, P+ (0,545,

rae d,, — mo dopmyne (4.2.2.7.1.2-5);

_ah—ds _m . e,
Wt =5 oz, — G Mg ) tgan—0,5p% ;

% __ 8 _
St = 2= L ope _oxyiaq,— [pz +0,5m,

COS o,
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rae d}z= dfz/m"’ d’r’a = de:/mm 6’5 = 50/mn;

§y= [hk — Pag(1 —sin op)

cos 0 ]sm(oc,, — ),

cM. puc. 4.2.2.7.3.2-3.
Ipwm o, =20°

1, = 0,56624(d— %) —0,13247R%, — 0,50, —0,28586;

Stn,=0,72794h5,,—0,33163p% +0,939695% + 1,5708.

4.2.2.7.3.3 Kosppuuuent, yIduTHBAIOMMHA
KOHIEHTPALMIO HATIPSHKESHHH, BREMMCIETCA 10 opMyiie

1
Ys=(1,2+ 0,13L)qs(1,21 +23/L )_

B cinydae BHemHero 3amemieHus

_ Sk .
L=—pe—;
— Sk
9= 0% > (4.2.2.73.3-1)
2G?

e

= ¥
PE= P&t (Z,cos2y—2G)cos -

B ciiydae BHYTpEeHHET 0 3alEIUICHUS

— S;nZ .
L=,
(p% . (4.2.27.33-2)

Jlis BHENIHETO ¥ BHYTPEHHETO 3alCTUIEHHH JOJDKHO
coOmonaTeca yCIIOBHE

1<g;<8.

JIist SKBHBAICHTHBIX IUATMHAPHEECKIX KOJIEC KOHHYe-
xux niepemad B Gopmyne (4.2.2.7.3.1) nmpomssenerre YrYs
3aMCHACTCA HA BRpakeHWe Ypy Yo, Y, 1me Ypy m Yoy
OIPENEIIAIOTCA TI0 3aBUCHMOCTIM it Yr U Y, B KOTOPBIX
VMHJICKC e TIpH TApaMeTpaX 3aMcHACTCA Ha MHIACKC 4,
COOTBETCTBYIOIIMI YNy HNABICHWA B CIydac TIPHJIOKEHHMA
cwisl K Bepmmse 3y0a; Y,=0,25+0,75/¢,,. [na cranpapt-
HBEIX HCXOJHEIX KOHTYPOB 3y0uarsix mepemad Ypy M Ygu
MOTYT GBITH OTIpEZENICHEI TI0 CTICIHANLHEIM JHATPAMMAM.

4.2.2.7.3.4 Kospduupent, yuMTHIBAIOIMI BIVMAHAEC
YIIa HAKJIOHA JIMHHM 3y0a, BEIYHCIAETCA TIO 3aBHCHMOCTH

Yp=1—8'3 T%,

e g — 1o dopmyne (4.2.2.7.1.2-12);
B — B rpagycax; ecmu £g> 1, T cnemyer npuHATS £g=1.

MuHAMaBHOE 3HAa9eHHE Ypg OTpPaHMYHBACTCH
yCIOBHEM

Yp=1-0,2565>0,75.

4.2.2.7.3.5 Kospdmument Kpg ompemensercs
3aBHCHMOCTBIO

KFB = (KHB)Ns
rae Kpg — no dopmyne (4.2.2.7.1.10-1);

bJh)

N=1+b/h+(b/h)2 . (4.2.2.7.3.5)

B dopmyne (4.2.2.7.3.5) noacraBnseTcs MEHbIIEE U3
3HadeHuit bi/h m by/h, mpudem B cilydae IIeB-
POHHHX Kolec b — mMHMPHHA MOJYLIEBPOHA;
h=(2h}+ c*)m,— Aym, — Bricora 3y6a. Ecom b/h <3,
B pacueTe clieyeT UCTob30Bath b/h=3.

JIng KOHMYECKMX M IMIMHAPHYECKHX KOJNEeC C
TIpOAONEHON MoauduKanmell NOBEpXHOCTH 3y0a WM
MombyKanpei y Topuos 3yoses npuamMaerca N=1.

4.2.2.7.3.6 Pacuernmie 3nadenmst Kg,= Ky, rae
Ky, — mo omaoit m3 dopmyn (4.2.2.7.1.11-1) wm
(4.2.2.7.1.11-2), nOIDKHE YIOBICTBOPATH YCIOBHIO

oy
1<Kr<535.70.75 -

4.2.2.7.3.7 TIpn wucuons3oBaHMM 3y0OpE3HOTO
HHCTPYMCHTA, OTIHYAKIECIOoCcA OT CTAaHAAPTHOTO,
napameTpsl Sg,, Pr U hp, PEKOMEHIYETCA ONPEHENATH
no dakxrraeckoMy mpodmimo 3yba.

4.2.2,7.3.8 Kosddrmment Tommuesl oboma Yp
SBIIAETCS YTPOINSHHEIM K03((dHIMEHTOM IId OLICHKH
KOJIEC C TOHKMM 000OM M ONpefesAeTCA:

.1 s mepenad ¢ BHEIHHM 3allCTUICHHEM:

Yp=1, ecm sz/h=1,2;

Yp=1,6'1n(2,242h/sR), ecnu 0,5 <sp/h<1,2,

rae Sr —TomuuHa 060Ka KOJEC IIPH BHEIHEM 3ALCTUICHMM, MM;
h — BrICOTA 3y6a, MM.

3naueHus sp/h< 0,5 NPpUMEHATE HE PeKOMEHIyeTCH;
.2 1yig mepesad C BHYTPSHHHM 3alLICTUICHHEM:

Yp=1, ecnu sg/m,>3,5;

Yp=1,15-In(8,324m,/sz), ecxm 1,75 <sgp/m, <3,5,
e Sp— TOMIOMHA 06OKA KONEC MpPH BHYTPEHHEM 3ALCTUICHUM, MM.

3uaqennd sp/m, < 1,75 IpAMEHATH HE PEKOMEH/IYETCA.

JUis TSOKEIOHATPYKCHHBIX Tiepefad Yp pexoMeH-
JlyeTcs onpenears 6oliee BCECTOPOHHNM aHAIM30M.

4.2.2.7.3.9 KosppuipeHT NEPEKPHITHA BEICOKOTOT-
HEIX 3yObeB Ypr yTOUHSCT HanpsokeHHa m3rnba 3y0a,
IPHHAMAas BO BHHMAaHWE BBICOKOTOYHBIC INECTEPHM/
Koieca M kod3hHIueHT mepekprTHA 3ybuaroro
3alleTUICHNs B TIpEeNiax Mana3oHa COOTHOIICHHA

2,05<¢€y,<2,5,
TAE Eqn = Eo/ 0052617-
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Koabdumuent Y, ompemensercs cCremyommm

obpazom:
.1 npu crenenn TouHOCTH Q<4 U €4, >2,5

Ypr=0,7;
2 ipu crenenn To9HOCTH Q<4 1 2,05<€,,<2,5
Ypr=2,366—0,666¢y,;
3 B apyrux ciysasx Ypr=1,0.

4.2.274 lonycKaeMHe HAaNpAXKECHHSA
m3ru6a ang 3y6beB IECTEpHHM MW Koueca
BRIYHCIIAIOTCA OTAENBHO TI0 Gopmyite
_OrimYsr¥n

T 422.74)

COrp YseelrY reel 7Y x

TAC Ofim — M. 4.2.2.7.4.1;
Ysr— oM. 4.2.2.7.4.2;
Yv— oM. 422.7.43;
Yp— om. 422.7.44;
Y&relT — CM. 4.2.274.5;
YRreet — oM. 4.2.2.7.4.6;
Yy —ocm 422.747;
Srmin — oM. 4.2.2.7.2.3.

JomyckaeMeie HanpskeHMs w3rnba mis 3yObes
IIECTEPHH M Kojleca TpH AEHCTBHH MAaKCHMAIBHOMN
HarpyskH onpezendiorcd no gpopmyme

_SamYsr¥n

c = Y, .
FPmax SestYD orelT

4.2.2,7.4.1 3HaueHus mnpenena BHIHOCIHBOCTH
3yOseB mpu mu3rube NpH OTCYTCTBHH HAHHEIX
WCTIBITAHMM IPUHMMAIOT 1o Tabn. 4.2.2.7.4.1.

Tabnuna 4.2.2.74.1

TepMuyecKas UM XHMMKO-TEPMITIECKAT
obpaborka 3y6reB

O Flim> Yy
MIla

O6neMHas 3aKANKA YIIEPOIMCTOM CTamM
Obpemuas 3aKalKa JETHPOBAHHOM CTAIH

0,0965+150 | 2,5
0,lop+185 |25

HusxoremnepaTypHOE LMaHUMPOBAHKE 330 12
IoBepxHOCTHAS 3aKAIKA 0,35HV+125 | 2,5
A3soTupoBanue B ra3oBoi cpene 390 1,6
Hemenranus craneld, conepxampux Crg Ni, Mo 450 2,5
IemeHTanMs APYrux BUAOB CTANCH 410 2,5

IIpumeuanue, 3HAUCHUA Oy ONPEACIAIOTCH NPH
HCIEITAaHUAX 3y6heB Komec Ha M3rMOHYI0 BEIHOCIMBOCTH HPH
OTHYJICBOM LMKJIE M COOTBETCTBYIOT BEPOSTHOCTH OTKasa He Gomee
1 % mipu wmcie nuKios 3-105,

g pexuMa MakKCHMalNbHON HArpy3kum 7Tipax
3HaueHus Yy AaHel B TaOn. 4.2.2.7.4.1.

4.2.2.7.4.4 3unagcans xodbdrmenta Y, npuam-
MaroTcs:

I MapasuTHRIX kKoitee Yp=1,5;

Ui KOJIEC C SMM30AMYCCKON PEBEPCUBHOIN Harpys-
Kot Yp=1,1;

IUTs KoJiec (KpOMe TIapasHTHEIX) ¢ ropsdeil mocaaKom
3y6garoro Bemma Y, =1,25,

HJIM, €CIIM M3BECTHHI TIOCAJIOYHBIA JpaMeTp d; M pa-
JUANLHOE JABJICHHE P, HA MOCANOIHON MOBEPXHOCTH,

0,242 dp,b
Yp=1+— 2 2Pr
P Fiorim(d; —d3)’
e d u df — penuTensHEA JpaMETp M JMAMETP BIIAIMH

PacCYMTRIBACMOIO KOJICCA;
B OCTABHEIX cilydadax Yp=1.

4.2.2.7.4.5 Kos>bbuumeHT Ys.o17; YIATHBAIOIIMA
l:lyBCTBIfITCJ'IBl'IOCTI:- MaTepnana K KOHHCHTpa].[HH

HAINPSDKCHMH, MPUHMMaeTcA 1o Tabn. 4.2.2.7.4.5.
Ta6bauna 4.2.2.7.4.5

Tepmecxan 20)158 YJrclT Y&relT opu
XMMMKO-TEpPMITIECKas E— Timax
otpatosa neperomsx| | 1+/020 (1420
TIOBEPXHOCTEH 3yOnen Y rar= "1 +/1,2p'
o, MIla npu p':
O6seMHas 3akanka 500 0,0281
YIICPOAUCTOM CTam: 600 0,0194 1HYs—2)x
TIOKOBKA WJIM MPOKAT 800 0,0064 x(0,5-0,0001507)
1000 0,0014
TIUThE 0,8610,07Yg
IoBepXHOCTHAS 3aKATKA 0,0030 0,4103Ys
A3zoTupoBaHuEe U 0,1005 0,6+0,2Y¢
HHU3KOTEMIIEPATYPHOE
LUAHUPOBAHUE
IpuMmeaanue. 3HaueHue g, onpenenserca no dopmyne
(4.2.2.7.3.3-1) wimn (4.2.2.7.3.3-2), B 3aBHCHMOCTH OT BHJa
sanemwienus. [ quanasona 1,5<¢,<4 MOXHO OpUEMMATE Ygreyr—1.

4.2.2.7.4.2 Kosbdmment

Ysr=Ore/Chim=2,

IA¢ Opg — Ipeaen M3rubHOM BEIHOCTMBOCTH Marcpuana 3yOeeB mpu
OTHYJICBOM LMKIIE.

4.2.2.7.4.3 JIna OCHOBHHIX PEXHMOB DabOOTHI
k03 drmment mommoseunoctn Yy =1.

Ilpn HeGonbmoOM cpoke CiIyxObl (HaIpuUMEp, B
cllydae Tiepenadd 3aJHero Xofa) To COIVIaCOBaHMIO C
PerucTpoM MOXHO IpHHAMATE Yy > 1.

4.2,2.7.4.6 Koospdrment Ygrlrs YIATHIBAIOIMH
BIMAHKME IIEPOXOBATOCTH IMEPEXONHON MOBEPXHOCTH

3y6a, onpenensercs mo tadn. 4.2.2.7.4.6.
Tabnuna 4.2.2.74.6

Tepmureckas UM
XMMHKO-TEPMIICCKast
obpaborka 3y6ren

Ygear
1<R-<40

Rz<1

ObbeMuas UM
TIOBEPXHOCTHAS 3AKATIKA,
LIEMEHTALIS

1,12 1,674—0,529(R+ 1)>!

AsorupoBanue u
HHU3KOTEMIIEPATypHOE
LHMAHUPOBAHHE

1,025 | 4,299—3,259(R+ 1)*0058




46

Ilpasuna xnaccugurayuu u ROCMpPOUKU MOPCKUX Cy008

4.2.2.7.4.7 Kospduumenr Yy, yuuThHBaio-
Wi BIMAHHE pa3MepoB 3yObeB, ompenensercs IO
Tabmn. 4.2.2.7.4.7.

Tabnuua 4.22.74.7

TepmirgecKas MM XMMHKO- Monyns, Yx
TepMudeckan o6paborka 3y6eeB MM
O6beMHuan 3aKanKa 5<m,<30 1,03—0,006m,
my, >30 0,85
TosepxHocTHas obpaborka 5<m,<25 1,05—0,01m,
My =25 0,80

Opumeuanue. [pu m,<5 MM 1 mo6oM BUIE NOBEPXHOCT-
HOro ynpouneHmst Yy=1.

MunvManeHEI K03 (HIMEHT 3amaca BEIHOCIIH-
BOCTH NpH M3rube BrIOMpaercs u3 Tabm. 4.2.2.7.2.3.

4.2.2.7.5 PacueTHBHE 3HAYECHHUS
kK0o3bdHIMEHTOB 3amaca KOHTAKTHOM W
M3ru6HOM BHIHOCIMBOCTH 3yOBCB IIECTEPHM M KOJIECA
JOJDKHEI YZIOBJIETBOPSATH YCIIOBHAM:

Sy= %\’ 212, ZxZwZx > S ginins

Sp= WQ"T?‘;EV YsrerrY ree1rrY x 2 SFimin-
4.2.2.7.6 TIpn pacuere Hecymmed CIOCOOHOCTH KOHH-

HeCKUX 3y0uarhiX nepead MCTONB3YeTCs 3AlEIUICHIE SKBH-

BAJICHTHBIX IWIMHAPHYCCKUX 3y0JaThIX KOJEC, TOCTPOEH-

HBIX Ha Pa3sBepTKaX CPETHUX JOTIONHHMTEILHEIX KOHYCOB.
4.2.2.7.6.1 CooTBeTCTBYIONIME pacdeTHEIC (GOPMYIIBI

IS ONPEHCICHUS TApaMETPOB DKBHBAJICHTHBIX IM-

JMHIPHUIECKHX KOJIEC B TOPLIOBOM CCHEHMH (MHIEKC V).
Yucno 3y0seB

Zv = Z1,2/COS 61,2.

12
JduaMeTphl AENMTENBHHX (Ha4albHEIX) OKPYX-
HOCTeH
d,,u = dmu/COS 81,2.

MexoceBoe pPacCTOAHHE M TEPEHATOYHOE IHCIIO
SKBHBAJICHTHOH TIepena v

ay=0,5(dy, + d,,),

_Zv,_ €OSd;
Zy, cos &y’

Juamerp BepmuH 3yOneB

dya=dy+ 2ham,

rae ham — BBICOTA TONOBKH 3y6a B PacdeTHOM CEUCHMM A
KOHHHUECKMX KONIEC C PABHOBBICOKMMH 3yORsMu

Bam =M1 + Xp);

Uy

R
mmn:mtecosﬂmem 5
we

JUT KOHMYECKUX KOJIEC C TIOHIDKAIOLIAMMCS 3yOBsIMI
haml,l = hael,z —0,56 tg(aau - 81,2),

rae hze — BEICOTA DONOBKY 3y6a Ha BHEIIHEM TOPLE;
8, — Yron KOHyca BEpIIME;

k02QPULIMEHTEl CMeIeHNA Y IIECTEpHH M Kojleca
(3amams1)

= ham1 2 ham; 1
-thl 2 2mmn .

KoatbhdymmeHTs: m3MeHeHHMS pacdeTHOM TONILMHED
3y0a s mecTepHu U Kojeca (3aaHsl)

Xom, = — Xsmy

JlMaMeTpsl OCHOBHEIX OKDYXHOCTEH SKBHBAJICHT-
HBEIX DIHHAPAYECKAX KOJIEC

dyp, ,= dy, ,COS Uy,
oy = arct, (—tgu,,
it g cosB, 7

KospdnnuenTH mnepekphHITHA SKBHBAJICHTHOM
IHIMHAPAYECKON TIepeadv

TOPIIOBOTO:
P £vaCOS By
% My COS Oy
rae
=05\ &, — By, [ — &y, )—aysing,;
OCEBOIO:
_bsin B’”r-
My
v=Lett— 085,
CYyMMApHOTO:
8y = &y T 4,
OKBHMBaJICHTHAsA 9acTOTa BPALEHHS LIECTCPHU
ny =%m .

1
1

4.2.2.7.6.2 Pacuernbie GOPMYIEI LIS ONpeaeIcHUS
TapaMeTPOB SKBHBAIEHTHHIX IUMHAPUYECKUX KOJIEC B
HOPMAJIEHOM CedeHnH (MHAEKC vn).

Yucio 3y6seB
7z = Zy, .
UM cos2Pypcos B
Zvn2 = uvzvn,r

roe
B,» =arcsin(sin B,,, cos a,,).

IvaMmeTpnl menUTENbHEIX (Ha9alBHHX) OKpPYX-
HOCTel 3KBHBAJICHTHBIX IMIMHAPHIECKUX KOJIEC

- _
dvnl_coyﬁvb_

Zyn Moy,

dvnz = uud:ml = Zvnzmmn-
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HduameTp BepmH 3yOheB
dvan = dzm + dva - dv = dvn + 2ham = mngvn + (dva - v)'

JuameTp OCHOBHOM OKPYXHOCTH

dypn = dyyCOS O, = Z,11,,,COS O,
Kosddumrent nepekpoITus
= 2
Evon = €v0/COS Pyp.

4,2,2,.8 3yCuareie Kojeca ¢ XMMMKO-TEPMHYECKOM
06paboTKoit 3yObeB ¢ KPYNHEIM MomyneM (m, = 7,5 MM)
JOJKHEI OBITH JONMOJHHTEIBHO IPOBEpPEHH Ha
CIyOMHHYIO NPOYHOCTB. PacdgeTHBI Ko3dummeHT
3amaca TITyOMHHOM KOHTAaKTHOM HPOYHOCTH Sgrn
JNOIDKEH OIPENeniAThCS OTAEIBHO O IIeCTepHU W

KoJI€Ca ¥ YOOBJICTBOPATE YCIIOBHUIO

— OHrn.lim

SHr.n - = SHrJI.min:

roe oy — 0o dopmyne (4.2.2.7.1);
Ogrnlim — Tpelel TIyOMHHOM KOHTaKTHOH BBIHOCIUBOCTH,
ompeznenseMsri o $popmyiam

Sgroiim= 9,5 HBc mpu ¢ > 0,6

H
G mrtim = (4,58 + 1,570 — 0,069 HBcpy 1ipn 0 > 0,6,
rae W7 — Ko3(GULUEHT, yIUTEIBAIOMME BO3MOXHOCTb BO3HHMKHOBE-

HHUM TpEIIMH He B CEpHIIeBHHE, a B YIPOJHEHHOM CIIOE,
oIpefeNseMblii 10 KpUBBIM puc. 4.2.2.8;

napamerp

__hel0*
=0 HBc "

7

\\2,6

0.9

HB_
%71,8
0.8

BN
N
N\

AN
0,7 J

1,0 2,0 3,0 4,0 5,0 Q

Puc. 4.2.2.8 T'padux must onpexenenus kosbdunuenra -
B 3aBucumoctu ot ¢ ¥ HB/HBc

raoe
_ay,sina,, u
cosPBy (ut1)

c

— IpPHUBEACHHBIM paguyC KPHUBHU3HBI COTPSIKCHHBIX
npoguneii 3yObeB B TIONIOCE 3allCILICHI.

MunuMmaneHEIE ko3GduIvenT 3amaca TIIyOMHHOM
KOHTaKTHOH NMPOYHOCTH Sgry min = 1,4.

4.2.3 Baubl.

4.2.3.1 Ilpu pacnonoXKEHUH IIECTEPEH MO YITIOM
120° u Gosnee auaMerp Bajla GONBIIOTO KOJeca JOIDKEH
ObiTh He MeHee 1,1 mmaMeTpa IIPOMEXYTOUYHOTO Baia
BaJIOIIPOBOZIA, & BO BCEX OCTAIBHBEIX CIIydasx pacro-
JOXCHUS INECTePEH OH AODKCH ObITh He MeHee 1,15
JuaMeTpa MPOMEXYTOYHOrO Baiga. IIpu 3TOM MOIDKHEI
YUUTHIBAThCS XapaKTEPUCTUKN MEXaHHIECKUX CBOWCTB
MarepHala Bajla KoJleca U IIPOMEXYTOIHOTO Baja.

4.2.3.2 [Inst cyzioB JIENOBOTO KJIACCA BANEI, MIECTEPHH U
3y04arble Koeca IaBHBIX 3y04aThIX Iepead JOIDKHBI OBbITh
pacCIuTaHbl HA KPYTAHWIC MOMCHTBI

T=K, T,

rme K, — cm. Tabm 4.2.32 (cm. Takke 2.1.2 uactu VII «Mexa-
HHYECKUE ycTaHOBKM», 1.3 uactu XVII «Jlomomutensube
3HaKM CHMMBOJIA KIACCA W CJIOBECHBIE XaPaKTEPHUCTHKH,
ONpEIENSIOMUE KOHCTPYKTHBHBIE MM SKCILTYaTallMOHHEIC
0cOGEHHOCTH CyqHAY).

TaGnuua 4232

Koodpu- JlenoBeie Kmaccht
HHCHT 11ce3|Arca|ArcS|Arc6| Arc7 — Arc9, |Icebreakers —
Icebreaker6 — | Icebreaker9
Icebreaker7
K’y I1,15)1,25] 1,5 | 1,75 2,0 2.5

i1 TIpOBEpKYM CTATHHECKOW TIPOYHOCTH TIIABHEIX
3y0daThIX Tepesad CylOB JIGNOBEIX KIAaccoB Arcé — Arc9
¥ JICAOKOJNIOB MAaKCHMANLHYIO HATPY3Ky 7ima CIEHyeT
NPUHUMATh IO COIIACOBAHHIO C PErucCTpoM ¢ ydeToM
OTHOCHTEJIBHOM NPOYHOCTH ICMCHTOB KOMILICKCA (BHHT
— BAJIONPOBOD M HAJIMYMSA YCTPOHCTB, OTPAHHIMBAIONIAX
TIepeIaBaEMBIH KPYTAINMH MOMEHT.

4.2.4 Cmaska.

4.2.4.1 Cma3ka 3y0uarsIX 3alCIUICHAN M MOAIAITHHA-
KOB CKOJBKCHHMA DIABHBIX TEPCHad JIOIDKHA OCYHICCTB-
JEITBCSA TIOA jAamncHueM. JIobkHa ObITh 0OccIedcHa BO3-
MOXHOCTb PETYNUPOBAHMS JIARICHHSA Macia. JIOIKHO OHITh
TIPEAYCMOTPEHO TIPEAOXPAHUTEIIHHOE YCTPOHCTRO, HCKITIO-
Yaroniee MOBHIMICHUE TABICHAS MACIA BRIIE JOITYCTUMOTO.

4.2.4.2 Tlogaya cMa3kd K 3y09YarbM 3aLCTUICHHSM
JIOIDKHA OCYHIECTBIATECS ¢ MOMOMIBIO GOPCYHOK.

®dopcyHkn HODKHEI 00eCTiedHBaTh MoJady Maciia B
BHJIE IJIOTHOM BeepooOpa3zHoii CTPYH, MPHUIEM COCETHHE
CTPYH JODKHEI TIEPEKPHIBATH JAPYT APYyTa.

DopCyHKH AOIDKHBI OBITH PACIIONOKEHB! TaK, YTOOBI
Macll0 3aTATHBANIOCH B 3alCIUICHHE NpH padote Ha
nepeqHuil U 3aaHMI X0,
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Tongon Macia k nogmMAMKaM ¥ GOPCYHKaM, a Taloke
OTBOJI, MACIIA OT HMX JO/DKEH BHIIOJHSTECH T4K, YTOOH He
OBUIO BCIICHMBAHWA W SMYJIEIMPOBAHAS MACTA.

4.2.4.3 CrcreMa CMa3KH AOJDKHA OTBEYATh TpeOOBa-
HusM pazy. 14 gacti VIII «Crcremsr B TpyGOIpoBOaBD).

4.2.5 YupasneHne, 3aIUTa B PeryJHPOBAHHE,

4.2.5.1 TlocTsl ynpaBiieHMs AOJDKHEI OTBEYATH TPeOO-
BaamAM 3.2 gactn VII «Mexanrdeckue YCTAHOBKID.

4.2.5.2 Tlepepaun HOIKHHEI OBITE OOOPYHOBAHEI
npubopaMu ANA H3MEPEHHA HABICHAA B CHCTEME
CMa3KH Ha BXOAE M TEMIIEPAaTypHl Ha BXOJE M BHIXOZE,
a TaKKe YCTpOMCTBOM JMIf 3amMepa YpOBHA Macia B
KOpITyce pemyKTopa.

4.2.5.3 Kaxgplii MONMIMITHMK CKOJMEXKCHAS W KaKI(BIA
YIOPHHHA NONMHIHUK JOJXHE OHITh CHa0XCHEI
YCTPOHCTBOM MJii HM3MEpPEHHMA TemIepaTtypsl. Ilpu
TepesapacMoll MommHocH Mesee 2250 kBt pomyckaercs
IS ONMOPHHIX TOJIIMITHUKOB HM3MEpeHWe obmeii
TeMIepaTypsl OTPalOTaBmIETO MACiaA HA BEIXOZE. Perucrp
MOXET TOTpe6oBaTE ycTpoHCTBa ANA HM3IMEPCHHS
TEMIIEPaTyphl TAKOKE H Y1 TIOAIWITHAKOB KA9CHHSL.

42,54 Jlna 3ampTE OT HEAONMYCTUMOIO TIOBHIMICHHS
TEMIICpaTypbl Macja B IOAINMIHMKAX HIM IIaJCHHS
JABICHHA B CHCTEME CMAa3KH CJIAyeT TPEeAyCMATPHBATH
aBapHHHOIPEAYTIPESANTEIEHYIO CHTHAI3ALMIO.

4.3 YIIPYT'HE H PASOGEIIHTEJ/IbHBIE MY®ThI

4.3.1 O6mue TpeGoBaHMA,

4.3.1.1 TpeGoBaHus HACTOSIIEH IVIABEI PACTIPOCTpa-
HAIOTCA Ha YIPYTHE M pa3o0IIUTebHbIe My(QTHI IIIaBHBIX
M BCTIOMOTaTeBHBIX MeXaHu3MoB. Ha pazobmmrensabe
3JIEKTPOMarHUTHEIE M THApABIUIECKHE MY(PTHI 3TH
TpeGOBaHMA PACIIPOCTPAHSIOTCS B TOW Mepe, B KAKOM
OHHM TPYMEHVMEI.

4.3.1.2 Marepuans XeCTKUX HeTanedl Mydr
BaJIONIPOBOZIOB JOKHEl OTBedaTh TpeOoBaHusM 2.4
gacth VII «MexaHudecKre yCTaHOBKID).

4.3.1.3 CoeguHuTebHEIe (IAHIE ¥ COCOUHHUTEIE-
HBIe GOJTHI JOJDKHEI 0TBEYaTh TpeboBaumsam 5.2 m 5.3, a
MybTe ¢ GecnmioHOIHOM mocagkod Ha Bajax — 5.4
gactn VII «MexaHudeckne yCTaHOBKI.

4.3.1.4 Vnpyrue u pa3oOmuTensHEIe MY(THI,
TpeaHa3HAUYeHHHE IJI1 CYJOB C JISHOBHIMH YCHIIE-
HUAMY, JOJDKHE OTBedars TpeboBanusM 4.2.3.2.

4.3.1.5 KoHcTpykuma MyGT BaJOIPOBOZOB CYHOB C
OIHMM IIaBHEIM ABUTATENIEM, B CITydae BEIXOAA M3 CTPOS
MydT, DONXKHA TPEAyCMATPHUBATH BO3MOXHOCTH
TIOAfiCpXaHUS XONOBOTO PEXMMa CyHA CO CKOPOCTEHIO,
obecrenBaloIleii yIpasIIeMOCTh CYIHOM.

4.3.2 Yinpyrue My

4.3.2.1 Ecm tpeboBanme 43.1.5 me obecneamBaerce,
TO NMpeNeBHEN CTATHYECKHii MOMEHT MATEPHANA YIIPYTHX
EMEHTOB M3 PE3WHEl WM TIOHOOHOTO CHHTETHYECCKOTO
MaTeprana, paboTalOImMX HA CPE3 WM PaCTSODKEHHE, IODKEH
OLITE HE MeHee BOCEMHKPATHOTO KPYTHINETO MOMEHTA
MyQTI.

4.3.2.2 Tlpn pacdere ynpyrmx My(QT TIIaBHEIX
MEXaHM3MOB W JH3€JIb-TCHEPATOPHHX arperaTtos
JOJDKHEI OLITH TPMHATE BO BHHUMAaHHE JOTIOJHHUTE/B-
HEIC Harpy3KH, BEI3BAaHHEIC KPYTHIBHEIMA KOJIeGaHHMAMMI
(cm. pasn. 8 gactw VII «MexaHHIECKHE YCTAHOBKIDY).

4.3.2.3 Vipyrue My(TH IH3€Ib-TeHEPATOPHEIX
arperaToB MJOJXHH BHAEPXKHUBATH MOMEHTH,
BO3HHMKAIOMME TpPH KOPOTKOM 3aMBIKaHWM. B ciygae
OTCYTCTBHA TaKMX JAHHBIX, MAKCHMAJIbHBI KDY TAIIMMH
MOMEHT JIOJDKEH OhITh He MeHee 4,5 HOMHHAJILHOIO

KPYTAIIETO MOMEHTAa MY THL.
4.3.2.4 Jlomxna OHTe ofecrmedeHa BO3MOXHOCTB

TIOJIHOCTEIO HATPYXXaTb YHPYTHE HJIEMEHTH M3 PE3MHBI WM
TIONOOHOTO CHHTETHYECKOTO MAaTepHala My(T NIABHEIX
MEXaHHMIECKHX YCTAHOBOK H IH3EJb-TEHEPATOPHBIX
arperaroB B AMaNa30He Temieparyp or 5 o 60 °C.

4.3.3 PazobmuTenbHEie My@THL.

4.3.3.1 PaszobmmurensHEe MY(QTH TIaBHHRX
MCXAHH3MOB JOJDKHBI MMETh YCTPOMCTBA, IpeOTBpa-
IAOLINE MINTENHHOE CKOJEXEHHE.

4.3.3.2 Jlomkna Oermb 00ecTiedeHa BOIMOXHOCTH YII-
paBicHHS DPa3oOMMUTENPHEIMH My(QTaMH NIIaBHEIX
MEXaHH3MOB C TIOCTOB YNPaBJ/icHHA NIABHBIMH MEXAHH3MAMHL

HemocpencTBeHHO Ha caMuX pa3o0MMTEEHBIX
MybTax AOKHO ORITH NMPEAYCMOTPEHO YCTPOHCTBO
pesepBHOro (aBapMifHOTO) YIIPABICHHUA.

4.3.3.3 IIpn paGote aByx wiH Gollee gBHMTaTeNeH HA
omuH TpeOHOM Ban depes pasobmuTensHBIE MYyQTH
YCTPOMCTBO YIPaBIEHUS HMMH JOJDKHO WCKIIIOYaTh
BO3MOXHOCTh MX OTHOBPEMEHHOTO BKJIIOUEHUS TPH
paGoTe nBWrareneif B pPasIMIHBIX HAUPABICHHNX
BpAIICHUS.

4.4 BAJIOIOBOPOTHOE YCTPOMCTBO

4.4.1 BanomoBOpOTHOE YCTPONCTBO C MEXaHH-
9eCKMM IIPHBOAOM JOJIXKHO HMMETh OJIOKHUPOBKY,
HCKTIOYAIOIIYI0 BOSMOXKHOCTE BKIIOYEHMSA TEpemad M
MydT IIpH BKIOICHHOM BaJIOIIOBOPOTHOM YCTPOMCTBE
(cMm. Taroke 3.1.6 gactn VII «MexaHHIECKHE YCTAHOBKID
# 2.11.1.4 wacTosuue# gactu).
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5 BCIOMOT'ATEJIBHBIE MEXAHW3MbI

5.1 KOMIIPECCOPEI BO3IYIIIHBIE
C MEXAHMYECKHM IIPHBOZIOM

5.1.1 O6mwue TpebGoBaHms.

5.1.1.1 IlpuemHble HaTpyOKH KOMIIpECCOPOB
JOJKHEI OBITh CHaOXeHB! QUIBTpaMH.

5.1.1.2 Kommpeccopsl OOKHEI OBITH CIPOEKTH-
pOBaHEI TakuM 00pa3oM, UTOOEI TeMIIepaTypa BO3IyXa
Ha BHIXOZAE M3 BO3MYXOOXJIAAWTENS TOCIeqHeH CTyIEeHH
kxomipeccopa O6wuta He Gomee 90 °C, m o6opymoBaHEI
CHTHalIbHEIM ycTpoiicTBoM mm AIIC, cpabate-
BAIOIMMH TIPH TPEBEILIECHAN TEMIIEPATYPEL.

5.1.1.3 Oxnaxpawomye TOIOCTH KOMIIPECCOPOB
JOJKHEI ORITE 0OOPYHOBAHEI CITyCKHEIMH YCTPOHCTBaMH.

5.1.2 IpegoxpaHuTeNbHEIE YCTPOHCTBA,

5.1.2.1 Ha xaxmoil CTymeHH KOMIIpeccopa WM
HETIOCPEJCTBEHHO II0CIIe Hee NOJDKEH OBITh YCTaHOBIIEH
TPeJOXPaHUTENBHBIM KiamaH, HE HOIYyCKalou#
TIOBHINEHUA JaBiicHUS B cTyneHn Ooimee 1,1 pac-
9ETHOTO IIPH 3aKPHITOM KiIalaHe HA HATHETaTeIHEHOM
TpyOorpoBoze.

KoHcTpyknms kiamaHa ZIOJIXKHa MCKIIOYATh
BO3MOXHOCTE €r0 pEeTyIUPOBaHUS WK OTKITIOYCHUS
TIOCJIe YCTAHOBKH Ha KOMIIPECCOP.

5.1.2.2 Kaprepm xomMmpeccopoB o0neMoM Ooiree
0,5 M® MODKHEI GHITE 0GOPYNOBAHHI IPENOXPAHHTENb
HEIMM KJIallaHAMH, KOTOPHIE JOJDKHBI OTBEYaTh Tpebo-
BaHmsM 2.3.5,

5.1.2.3 Kopmyca oxnaguTene# HOIKHE OHTH
cHaOXEeHH TPENOXPAHHUTENIBLHEIMH YCTPONCTBAMHU,
obecrneuyrBalOIIMMH CBOOOIHEIH BHIXOJ BO3AyXa B
cllydae pa3phiBa TPyOOK.

5.1.3 Konenuarsiit Bai.

5.1.3.1 Wsnoxennsnit B 5.1.3.3 u 5.1.3.4 cnocob
TIPOBEPOTHOTO pacdeTa pacHpOCTPaHACTCA HA CTAJIBHEIC
KOJICHIATHIE BAJIBl CYHOBHIX BOSAYIUHBIX KOMIIPECCOPOB
¥ KOMIIPECCOPOB XOJOMWILHOTO areHTa C PAAHEIM, V- 1
W-00pa3HEIM pacnoyiOKeHHEM INUMHAPOB, C OJHO- B
MHOTOCTYHEHYATHIM CXKATHEM.

UyryHHEIE KOJICHIATHIE BANIEL, a TAKOKE OTCTYIUICHAS
OT pa3MepoB CTAJNBHHIX KOJIEHYATHIX BaJIOB,
paccauTaHHHX mo ¢opmynam (5.1.3.3) m (5.1.3.4),
MOryT OBITH ZOMyLIEHH NO COMIACOBaHMIO C Permcr-
POM TIPH YCIOBHM TIPEICTABJICHNA OO0OCHOBEIBAIOIMX
PacueTOB WM SKCTIEPUMEHTANLHEIX JAHHEIX.

5.1.3.2 KoneHuarsie Babl JODKHBI H3TOTORIATECA W3
CTayi C BpEMEHHEIM conpotvriieHneM ot 410 o 780 MITa.

IIpy nmpuUMeHeHMM CTaM C BPEMEHHBIM COTIPOTHB-
nermeM Beime 780 MIla Ha paccMotpenme Permcrtpa
JOJKHO OBITH TIPECTABICHO TEXHHIECKOES 000CHOBAHHE,
TIOTBEPKAAIOIIEE HAJISKHOCTh TAKOH KOHCTPYKIIMH.

YyryHHEIe KOJICHYATEIE Balkl JOJDKHEI W3TOTABIIH-
BATHCA U3 UYT'YHA C INapOBHIHEIM IrpaduToM, MMEIOImEero
(eppUTHO-IEPIMTHYIO CTPYKTYpy CONIacHO Tabm. 3.9.3.1
gacti XIII «Marepuasn».

5.1.3.3 IIuaMeTp meek KOIEHYATOTO Baja d, MM,
KOMIIPECCOpa JO/DKEH OBITh HE MEHEE ONPEACIIEMOTO 10

dopmyie

de =025k} / D2 pr JO3LEf+(s91), (5.1.3.3)

rae Dy, — pacueTHId quaMeTp LMIMHAPA, MM; IPH OAHOCTYIICHIATOM
cxarui Dy=Dy;

D,, — mpaMeTp IWIMHApa, MM; IPH AByX- M MHOIOCTYTIEHYATOM
CHKATHH B OTISTBHEIX mammHApax D, = Dg;

Dy — guaMeTp OUIMHApA BEICOKOTO JABJICHHA, MM; OpH
IBYXCTYyIIEHIaTOM CKXaTMM B OJHOCTYNEHYATOM IMOpIIHE
D,=1,4D,; npu [ByXCTYNCHYATOM CXKATHM B OLHOM
Iu(xpepeHIMATEHOM NOPIIHE

D,=/D%— D};

D, — npamerp LMIMHAPA HU3KOIO JAABJICHUS, MM;

Px— ZAABICHHC HATHETAHWS OWIMHAPA BEICOKOTO IABJICHUS JyIN
BO3ZYIIHBIX Komupeccopos, MIla; ans koMmnpeccopos
XONMOZWIBHBIX MAIIMH 3HAYCHHC P; NOJDKHO NPHHUMATHCH
no 2.2 gactu XII «XonogwibHRIE YCTAHOBKIY;

L, — pacueTHOC PacCTOAHME MEXKIY PAMOBGIMH TIO/UIMITHUKAME, MM;

L,=L' — mpu pacmonoxeHHM OJHOIO KPHBOIMNA MEXTY ABYMS
PAMOBRIMY IIOZLIMITHUKAMM;

L,=1,1L' — npu pasmemeHHy JBYX CMEIEHHEIX KPHBOIIMIIOB MCKIY
ABYMS PaMOBBIMH TOZLIHITHAKAMM;

L' — ¢axTuyeckoe pacCTOSHHE MCEKAY CCPSAMHAMH PaMOBBIX
HOAIIMITHUKOB, MM;
§ — XOZ HOPIIHA, MM;

¥, f, 91 — xoapdwmpenTs1, npumemacMeie 1o Tan. 5.1.3.3-1, 5.1.3.3-2

u 5.1.3.3-3.

Ta6nupa 5.1.3.3-1
3naveHng koadduunenTa k'

Bpemennoe
conporusne- | 390 490 590 690 780 900
Hue R,, Mlla

14 1,43 1,35 1,28 1,23 1,2 1,18

Ta6bnuna 5.13.3-2
3navenng xoxdpduunenra f

VYron mexny 0° 45° 60° 00°
ocHMH (paHbIif)
LWIMEAPOB
h 1,0 29 1,96 1,21

Tab6bnunma 5.1.3.3-3
3naucnng koadpdprnuenta @,

Yucno mumMBAPOB 1 2 4 6 8

o 1,0 1,1 1,2 1,3 1,4
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5.1.3.4 TommuHa miekH Bajia i, MM, JOJIKHA OBITH HE
MCHee ONpenesieMoii o GpopMyie

h=0,105kDp/ (Y12 + 0,4)pic1/f1/b, (5.1.3.49)

tae ki =a3/Rn/(2R,—430);
R,, — BpemenHoe comporuBienne, MIla; npH HCHOIL30BAHUM
Marepraia ¢ BPEMEHHBIM CONpPOTHBIEHHEM Ooiuee
780 MIla s pacyera cnepyer npuHEMarh R, =780 MIla;
a=0,9 — Ul BAIOB ¢ a30THPOBAHIEM BCeH IoBepXHOCTH JIb0 HoaBepr-
HYTBIX JpyTOMy BHIy YIPOYHCHHS, 0ofi00peHHOMy Pervctpon;
a=0,95 — g BaoOB KOBaHBIX B IITAMIIAX MIM B HAIPaBICHAH
BOJIOKOH;
a=1 — Ui BaIOB, HE MOABEPrHYTHIX YIPOIHEHHIO;
V1, 2 — Koo duIMenTE, NpuHEMaeMEIe o Tabn. 5.1.3.4-1 u 5.1.3.4-2;
Px — HABJICHUE HArue€TaHvs, NIPUHHMACMOE€ COINIACHO YKA3AHWSM
5.1.3.3;
¢ — pacCTOHHHe OT CCpCAWHBI PAaMOBOI0 MNOJIIHITHWUKA OO
cpequeil MIOCKOCTH LIEKH; IPH CMCIICHHBIX KPHBOIIMIIAX,
paCHOHO)KeHHLIX MEXOY ,EBYMSI paMOBLIMI/I TOOOIIUITHUKAMHA,
[PYHAMAETCS PACCTOSHHE OO CPEAHEeH ILIOCKOCTH INEKH,
HauboJee YIAICHHOH OT ONOPEL, MM;
b — umpuHa Weku, MM;
J1 — xoapdunvent, npuruMaeMEi o Tadn. 5.1.3.4-3;
D, — pacueTHBI JuaMeTp MUIMHAPA, IPUEMMAEMBIA comacHo 5.1.3.3.

Tabnuna 5.1.3.4-1
3HaveHus Ko3(pPUNHEHTa ¥

&/h

rlh

0 0,2 04 0,6 0,8 1,0 1,2
0,07 45 | 45 | 428 | 410 | 3,70 | 3,30 | 2,75
0,10 3,5 35 | 3,34 | 3,18 | 2,88 | 2,57 | 2,18
0,15 2,9 29 | 2,82 | 2,65 | 2,40 | 2,07 | 1,83
0,20 2,5 2,5 | 2,41 | 2,32 | 2,06 | 1,79 | 1,61
0,25 2,3 23 | 220 | 210 (| 1,90 | 1,7 14

IIpuMeuaHHe. ¥ — paguyc raireny, Mv; ¢ — abcomoTHas
BEJDMMHA TIEPEeKphITHA, MM; (cM. puc. 5.1.3.4); ans KOJeHWaThIX
BQJIOB, MMEIOIIUX DAacCTOSHHME X MEXIy IUaTyHHOM M pamMoBoi
medikamu, Lot koddduuuenTa ; HODKHBI NPHHUMATHCS 3HAYCHHUS

IeficTByrIompe Ipy cooTHOWeHNH &/h=0.

A .

A
=

; R

h,

Puc. 5.1.3.4

Tabnunna 5.1.3.4-2
3navenns ko3 punEenTa

b/d 1,2 1,4 L5 1.8 2,0 22

L2} 0,92 0,95 L0 1,08 1,15 1,27

Ta6nuna 5.1.34-3
3nauenns koxpdunnenta f;

VYron mexny 0 3 45° 60° 90°
OCAMH LIWIMHAPOB (pAgHbIT)
N 1,0 1,7 1,4 1,1

IIpoMexyTouHBle 3HAUEHUSA KOS(PPUIHEHTOR,
MPUBEACHHBIX B TaONHIax, ONpeAensAloTCs JIMHCHHOR
HMHTEPIOALHMEH.

5.1.3.5 Ilpu npoekTHPOBAHUH H H3TOTOBICHHM Ba-
JIOB JIOJIKHBI BBITIOJTHATHCA TpeOoBaHus 2.4.12 — 2.4.13.

5.1.4 KoHTpo/LHO-M3MeEpHTEIbHbIE TPHOOPHI.

5.1.4.1 3a kaxaoO#t CTyIEHBIO KOMIIpECCOpa JNOIDKCH
OBITh YCTaHOBJICH MAaHOMCTD.

5.1.4.2 Ha HanopHOM naTpy0ke HEMOCPEACTBCHHO 3a
KOMIIpECCOPOM JIOJDKHA OHTH IpeaycMOTpeHa
BO3MOKHOCTh 3aMepa TeMIIEpaTyphl BO3MyXa.

5.1.4.3 OGopynoBanve HaBEMEHHBIX KOMIIPECCOPOB
KOHTPOJIBHO-U3MEPUTCIBHBIME NPHOOPaMH  JTOKHO
oTBedath TpeGoBaHuAM 5.1.4.1 u 5.1.4.2 HackoNbKO 3TO
MO3BOJIAET MX KOHCTPYKIHSL.

5.2 HACOCBI

5.2.1 O0mue TpebGoBanus.

5.2.1.1 HdomxHH OHITh TPEAYCMOTPEHHI MEpPHI
MPOTHB MOMAJAHHA TNCPECKAYUBACMON JXHUIKOCTH B
noAMMAHMKY. HMIcKkmodeHne nomyckacTcs Uil HacOCOB,
y KOTOpBIX MNepekaduBacMas >KUAKOCTh HCTIONb3YeTCs
IUTA CMa3KH TOAMMITHUKA.

5.2.1.2 CansHMKH HAaCOCOB, DPacCIOJIOKEHHEIE Ha
CTOPOHE BCAaCHIBaHHA, peKOMeHIyeTcs o0opyIoBaTh
THAPaBIMIECKUMH 3aTBOPaMH.

5.2.2 IlpenoxpanuTeibHbIe YCTPOiicTBA.

5.2.2.1 Ecnu KOHCTpPYKLHS HAacoca HE HMCKIIOYACT
BO3MOJKHOCTH TTOBBIILICHHS JAaBJICHU BBINE PaCcUuCTHOIO,
JOIDKEH OBITH IPEAYCMOTPEH MNPEAOXPAHUTCIBHBIN
KIIallaH Ha KOpIyce Hacoca WIHM Ha TpyOompoBoje M0
MIEPBOTO 3AIOPHOTO KIIanaHa.

5.2.2.2 VY HacocoB, TpegHa3HaYECHHEIX MJIA TIepe-
Ka4KH TOPIOYHX KHAKOCTEH, NMEPEmyCK >XUIKOCTH OT
MPEXOXPAHUTEIBHBIX KIANAaHOB JOJDKCH OCYIICCTB-
IATBCA BO BCACHIBAIOMIYI0 MOJIOCTh Hacoca HIH
BCaCHIBAIOMIYIO YacTh TPpyOOIpoBoJa.

5.2.2.3 JlomxHBl OBHITH NMPEXyCMOTPEHHBI MeEpHI,
HCKIIIOYAOlHe BO3HHKHOBCHHE THJPABINYECKAX
yAapoB; NPUMEHCHHE B STHX NEIAX NEPENyCKHBIX
KIIaNaHOB HE PEKOMEHIYETCHL.

5.2.3 IIpoBepka NMpoOYHOCTH.

5.2.3.1 Kpurtmueckasd d9acrora BpameHHs poTOpa
Hacoca JA0JkHa ObITh He MeHee 1,3 pacuerHoil.

5.2.3.2 Jleram Hacoca NODKHEI OBITH IIPOBEPEHBI Ha
MPOYHOCTH IPH JCHCTBHM B HUX YCHIIHIA, COOTBETCTBYIOLLMX
pacyeTHEIM TapaMeTpaM Hacoca. IlIpu sToM mpuBeneHHBIE
HalpsDKeHUA B JeTAIIX He JIOIDKHEI NpeBLImats 0,4 npeena
TEKy4eCTH MaTepHana JeTall.

5.2.4 CamoBcacbIBaIOIHe HACOCHI.

5.2.4.1 Hacochl, CHaOEHHEIC CAMOBCACBHIBAIOLIMMH
ycTpoiicTBaMH, NOKHEL obecnmeduBaTh paboTy B
YCIIOBHAX «CYXOTO BCacHIBaHHSA» M, KaK TMpPaBHIIO,
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HMMETh YCTPOMCTBA, HCKIIIOUAIOIMe paboTy caMOBCAaChl-
BaIOMIETO YCTPOHCTBA Ha 3arpA3HEHHOM BOZIE.

5.2.4.2 YicaMOBCaCHIBAIOIIMX HACOCOB JOJDKHO OBITE
TIPelyCMOTPEHO MECTO I MONKITIOICHAS MAHOBAKYYM-
Merpa.

5.2.5 JlomonHuTensHEIC TpeOOBaHWSA AJjiA HACO-
COB, NIEPEKAaTMBAIOLINX TOPIOTHE XUTKOCTH,

5.2.5.1 VilotHeHMs Bana JODKHEI OBITH TAKMMM,
9TOOHI TIOABMBILMECS YTE€IKN HE BRI3BIBAIM O0pa3OBaHMA
TapoB W Tra3oB B TakOM KOJMYeCTBe, 4To0H Momia
00pazoBaThcs BOCIUIAMEHSIOIAACS CMECh BO3MyXa M rasa.

5.2.5.2 Jlomxna OHTh HCKIIOUEHA BO3MOXHOCTB
BO3HMKHOBCHHUS HdPE3MEPHOTO HarpeBa M BOCILIAME-
HEHMS B YIUIOTHCHMAX BpaIIalOMMXCH AeTajieidl u3-3a
SHEPTHHU TPESHMAL.

5.2.5.3 TIpn mpuMeHeHMM B KOHCTPYKLIIMM Hacoca
MarepualoB ¢ HU3KOH JIIEKTPUHUECKOH ITPOBOIUMOCTEIO
(TmacTMacchl, pe3uHa M T.IL), JOJDKHEI OBITh IIPHHSTHI
MEpH IS CHATHA C HUX SJICKTPOCTATHYCCKHX 3apsAmoB
IyTeM BKIIOYEHUS B TaKWe MATEPHAIEI MPOBOASIIUX
TIPHCAJIOK MM IPUMEHEHNEM YCTPOMCTB CHATHUA 3apAI0B
M OTBOZAA MX Ha KOPIIyC.

5.2.6 JlomonHUTENbHEIE TPEOOBAaHUA ANA TPY30-
BBHIX, 3a9MCTHHIX ¥ 0allacTHBIX HacocoB HedTeHa-
JIUBHHX CyIOB,

Kopmyca HacocoB, yCTaHOBJICHHBIX B TIOMEIICHUM
TPY30BHIX HacocoB cornacHo 4.2.5 gacti VII «Mexanu-
YEeCKHE YCTAaHOBKWY», HO/DKHEI OHITH CHAOXEHHI NaTdu-
KaMH TeMIIepaTyphL

5.3 BEHTHIATOPBI, BO3AYXOHATHETATEJIH
H TYPBOHATHETATEJIH

5.3.1 O6mue TpeGoBaHMS.

5.3.1.1 TpeOGoBaHMA HACTOSILNESH TJIABHEI JOJKHEI
BHITIONHATECSA TIPH TIPOEKTHPOBAaHWM M M3TOTOBJIECHMH
BEHTWIATOPOB, IPEJHASHAYCHHBIX I KOMIUICKTALIMH
cucTeM, perameHTHpyeMsIX dacTeio VIII «Cuctemnr u
TpyOOIIPOBOIBI», & TAKXKEe BO3AYXOHATHETATENICH KOTIOB
u TypOoHarHerarene# aBurarenedi BHYTPEHHETO
croparmni (cM. Takxke 2.5.7).

5.3.1.2 PoTOpEl BEHTHJISTOPOB M BO3NyXOHATHETA-
TeJlell COBMECTHO C COCOMHHUTEIHHEIMM My(QTamH, a
TakXKe pPOTOpH TypOoHarHerarene# B cOope JOIDKHBI
6L oTOaNnaHcHpoBaHk! B cooTBeTcTRHHM C 4.1.2.

5.3.1.3 BcachBaiomme mnarpyOku BEHTHIATOPOB,
BO3MyXOHATHeTaTeNneH W TypOoHarHerareneH MOJDKHBI
OBITh 3aIMIIEHEI OT TOMAJaHWA B HUX TIOCTOPOHHHX
TIPEAMETOB.

5.3.1.4 Cucrema cMa3Ku TIOQIIMITHAKOB TypOOHATHE-
TareJicH AOIDKHA HMCKITI09aTh BO3MOXHOCTH TOTIAaHMA
Maciia B Ha[[yBOYHEIN BO3JyX.

5.3.2 TIpoBepka MPOYHOCTH.

PaGoune koieca TypOMH M HarHeraTteleH NOJDKHEI
OLIT PAaCCUMTAHBI TaK, YTOOH TIPH 9ACTOTE BPAINCHMSA,

paBHoO# 1,3 pacueTHOM, NpUBEACHHEIC HAUPIDKEHUS B
mo6om cedernn 65U He Gonree 0,95 npenena TekydecTa
MarepHalia JeTaiH.

PaGoume xoneca TypOWMH W HarHerareyiei JOJIKHEI
6HITH TakXke HPOBEPEHH HAa TPOTHOCTh MYTEM
HCTHITAHHA B TE€YCHHWE HE MEHee 3 MHMH IIPH 9acToTe
BpalieHn, paBHO# 1,2 pacueTHOM.

Takas mpoBepka TOJOBHOTO OOpasna paboaHx Kolec
TypOMH ¥ HarseTaresneii SRsMerca o0A3aTeILHOM,

CepuifHElC 00pasil MOTYT HE TIOABEPTaThCS ITOM
TIPOBEPKS B TOM CIlydae, SCIM IPSAYCMOTPEH KOHTPOIbL
KaKIoH TIOKOBKH pabodero Kojeca OHHM W3 OJOOpEHHBIX
METOJOB HePaspyMalOmiero KOHTPOJLL.

Jna razoTypOMHHBEIX HarHerarened MoOryT OHITH
OOMYILIEHH H JPyTHe 3amack IPOYHOCTH TO
COTTACOBAaHMIO ¢ PermcTpoM, €ciM NPHUMEHAIOTCH
METOAH pacuyeTa, YYMTHIBAIOIHE KOHLECHTpPalLHH
Hanpxxceﬁm‘«i MU INNIACTHYHOCTH (MCTO,I[ KOHCYHBIX
3JIEMEHTOB).

5.3.3 JononuutensHbie TpeboBaHuA Iiud
BEHTHJIATOPOB NOMEIIEHUH TPYy30BEIX HACOCOB
He(pTEHaIMBHEIX CyIOB, IOMEIEHHHN M TEPEBO3KH
ONaCHHIX TPY30B U TPY30BHIX IIOMEIIEHHIH, B KOTOPEIX
TIePEBO3UTCA aBTOTPAHCIOPT C TOIIMBOM B 6akax.

5.3.3.1 BosmymHbii 3a30p MeXAy KpHUIATKOH W
KOPITyCOM BEHTHJIATOPA JOJDKeH OuiTh He MeHee 0,1 mua-
MeTpa INeHKH Bajla KPhUIAaTKK B paiOHe MOMIINITHHUKA, HO
BO BCEX CITydasix He MeHee 2 MM (TIpu 5ToM Gonee 13 MM
€T0 MOXHO He JeNaTh).

5.3.3.2 [lna mpeoTBpAICHAA HONANAHAA B KOPITYC
BEHTHJIITOpa IOCTOPOHHMX NIPEJMETOB Ha BXOAe H
BHIXO[¢ BEHTHIAIMOHHBIX KaHAJIOB HAa OTKPHITOH
nary6e JOJDKHEI YCTaHABIMBATHCA 3AIMTHEIC CETKH C
KBaJIpaTHBEIMH S9eHKaMM C pa3MEpOM CTOPOHEI He Ooree
13 Mm.

5.3.3.3 [Ina mnpemoTBpameHud HAKOIIECHHS
AMEKTPUIECKHX 3apANOB BO BPAMAIOMMXCA JCTAIAX H
KOPITyCE OHH JOJDKHEI H3TOTARIMBATECS W3 MATCPHAIIOB, HE
BBIBHIBAIOIINX BO3HMKHOBCHHE 3apAfiCB CTaTHICCKOTO
WEKTpHIecTBa. KpoMe Toro, ycTaHOBKa BEHTHIIITOPOB HA
CyIHE NOJDKHA MPEIyCMAaTPHBATE MX HAIEKHOE 333 MIICHHE
Ha KODIyC CyAHa B COOTBETCTBHHM C TPcOOBaHMAMH
gactn X1 «QneKTpraeckoe 000pyIoBaHmIe).

5.3.3.4 Kprinarka u xopryc (B paifoHe BO3MOXKHOIO
COTPHKOCHOBEHHMS C KPHUIATKOM) JOJDKHEI HM3TOTABIH-
BaThC M3 MAaTEPHAIOB, KOTOPHIC NPH B3aMMOACHCTBHA
He o0pasyioT HCKp.

He ofpasylomwMe HCKp TPH3HAIOTCA CICAYIOMME
COYECTAHMA MaTEPHANIOB KPEUIATOK M KOPITYCOB:

.1 M3 HEMETAJUIMYECKUX MATEPHAIIOB, 0OIANAIOIMIX
aHTHCTaTHICCKHIMH CBOMCTBaMH;

.2 W3 CIUIABOB Ha HEXEJIE3HOH OCHOBE;

.3 u3 HepkaBelomel ayCTeHATHOM CTaim;

4 KpHUIaTKa M3TOTOBICHA M3 AMIOMHHHEBOTO WM
MAarHMeBOTO CIUIaBa, a KOPIYC M3 YyTYHAa WM CTAIH
(BKITIOUas HEPKABEIOMYIO AYCTCHATHYIO CTAlb), €CIH
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BHYTPH KOpIIyca B paliOHE KPBUIATKH YCTAHOBJICHO
KOJILLIO COOTBETCTIBYIOIIEH TOJIIMHEL, H3TOTOBJIEHHOE
M3 CIUIABOB Ha HEXEJIE3HOM OCHOBE;

.5 mobGoe coueTaHHe UYTYHHHX M CTAaJIbHHIX
KPEUJIATOK H KOPIYyCOB (BKJIOYas TakXe, KOrza
KpBUIATKAa HIIH KODITYC H3TOTOBJICHEI M3 HepKaBelomei
ayCTCHHATHOM CTallM) TpPH YCJIOBHH, 9TO 3a30p MEXIy
HAMH OyZieT COCTaBIATh He MeHee 13 MM.

5.3.3.5 ipyrue coueTaHVA MATE€pHANIOB KPEUIATOK H
KOPILYCOB, HE TIPSAYCMOTPEHHKIE B 5.3.3 .4, Takxe MOTYT
OLITE JOIYIIEHH!, ECIH MPOBEIECHNEM COOTBETCTBYIOIINX
HCHBITaHWH OyfieT JOKa3aHo, YTO OHH He 00pasyloT UCKD.

5.3.3.6 He nomyckaercs TMpHMEHEHHE CIIEHYIOIINX
COYECTaHUHM MAaTePHAIIOB KPBUIATOK M KOPITYCOB:

.1 KpBUIaTKM H3TOTOBIEHH M3 AMOMHAHMEBHIX HIIH
MarHMCBHIX CIUIaBOB, a KOpIIyca H3 CIUIaBOB Ha
XKEJIE3HOM OCHOBE;

.2 KPBUTATKHM H3TOTOBJICHH! U3 CIUIABOB HA KEJIE3HON
OCHOBE, a KOPITyca M3 AIOMUHMEBHIX VM MArHHEBBIX
CILIABOB;

.3 KPBUTATKE M KOPITyCa M3TOTOBJICHEI M3 CIUIABOB HA
JKEJIe3HO# OCHOBE TIPH 3a30pe MeXay HUMH MeHee 13 Mm.

5.4 CEIDAPATOPBI IEHTPOBEXXHBIE

5.4.1 O6mue TpeboBanus,

5.4.1.1 KoHCTpyKums cemnapaTopoB HO/DKHA WC-
KIO9aTh YTeUKy He(TeIPOAYKTOB M MX IApOB TIPH
Jno6hIX peXXuMax cerapalym.

5.4.1.2 Bapabanm cemapaTOpoB HOJIKHH OBITH
IVHAMHYECKH OTOalaHCHPOBaHH. IloNOXeHMEe CBeM-
HBIX Jeranedl NODKHO ORITE 3amMapKupoBaHO. KoHCT-
PYKLIMA TapenkomepxaTtens W OapabaHa mOJDKHA
MCKJIOYaTh BO3MOXHOCTh MX HEIPaBHIIBHOM cOOpKH.

5.4.1.3 CucreMs1 «poTOp — CTaTOpP» HOJDKHEI OBITH
paccuMTaHBl Tak, 9TOORI 30HEI KPUTHYCCKOM HaCTOTHI
BpalllcHV TPESBRINAIN PabodyI0 JaCTOTY BPAILCHHS KaK
B TIOPOXKHEM, TaK U B 3aIIOTHEHHOM COCTOSHHY,

Haymuwe 30HEI KPHTHYECKOH YacTOTH BpalleHHA
HIDKE PacdeTHOM MOXeT OBITh AOIMYILEHO TOJNBKO TIPH
YCIIOBHH HpEICTaBICHAA NOKA3aTENbCTIB MJIHTEIBHOM
HaJIe)KHON paboTHI cenmaparopa.

5.4.1.4 KoHcTpykupsa MyQT BKIOYEHHS HOJKHA
HMCKITI0YaTh BO3MOXHOCTh HCKpPOOOpa3oBaHWsA, HEHO-
TIyCTHMOTO HAarpeBa Ha BCEX PEeXHMMax paboTHI cenaparopa.

5.4.2 TIpoBepka MPOYHOCTH.

5.4.2.1 Bpamaomuecs ACTAIM CEmapaTtopa JOJDK-
HHEI OLITH TakKe TPOBEPEHE! Ha NMPOYHOCTh TIPH AEHCT-
BHA B HAX YCHJMH NIIPH 9acTOTe BDAaIlCHHA, NPEBHI-
marome# pacdeTHyI0 He MeHee 9eM Ha 30 %; npm sToM
CYMMAapHEIC HANPSOKEHUA B HAX HE JOJDKHEI MPEBHIMIATE
0,95 mpepena TeKydeCTH MaTepraa ACTANICH.

5.4.2.2 TonoBHO# oOpasel] cemaparopa Ha CTCHIC
3aBOA-M3TOTOBHTENA JOJDKEH OBITH MOABEPTHYT
OIIBITHOHM NPOBEPKE Ha MPOYHOCTh BPAMAIOMMXCH Jac—
Te# IyTeM HCIIHITaHMA €TO IIPH JacTOTe BPAIIeHHS, pe-
BHIIIAIOMICH pacdeTHYIO 9acToTy He MeHee 9eM Ha 30 %.

5.4.3 KoHTpOJNLHO-H3MEPHTENBHEIE NPHOOPH H
3ammuTa.

5.4.3.1 ToixHO OBITH NPEAYCMOTPEHO YCTPOHCTBO
KOHTPOJIA 33 IPOLIECCOM CEIIapaliHH.

5.4.3.2 Pexomenayercs cemapaTropsl cHa0XaThb
YCTPOMCTBOM, aBTOMATHIECKH OTKIOYAIOMMM TIPHBOZ
¥ OCTaHABIMBAIOIM CENaparop NpH BO3HHKHOBEHHH
HEJOIyCTHMO#M BUOpaIy arperara.

5.5 KOMIIPECCOPHBI IPHPOJHOIO I'AZA (METAHA)

5.5.1 KoMmmpeccopsl, yCTaHABIMBACMBIE HA TIa30-
BO3HI, TIEPEBO3AIIIE METaH, U HCIIOIB3YEMBIC B CHCTEME
noasoga METaHa K ABYXTOIUIMBHBIM IBHUTaTCIIIM BHYT-
pernero cropanus (cM. 9.1.1), mommkHEI obGecneunBaTh
TIOBHIIIICHKE JABICHHS OT arMoctepHoro go 25 — 30 MIla
TIPU TEMITEpAType HA BCACHIBaHMM He Bhmne —163 °C.
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6 TAJIYBHBIE MEXAHW3MbI

6.1 OBIIHE ITONIOXEHHAA

6.1.1 TopMo3HEIE HakiIagkK¥ M HMX KpEILUICHUA
OOJOKHH OBITH CTOWKMMHM K MOPCKOH BoAe H
Hedrenpoaykram. TOpMO3HEIC HAKIIAAKH JOJDKHEI ORITH
TepMOCTOMKIMH 10 Temmeparypsl 250 °C.

JlonmycTiMas TEpPMOCTOMKOCTE COSIUHEHUHM MEXAY
TOPMO3HOM HAKIaAKOH M OIIOPHEIM KapKacoM IOJDKHA
GLITH BEIIIE HATPEBA B COSOMHEHUN HA BCEX BO3MOXKHBIX
pexumMax paboTH MEXaHM3MAa.

6.1.2 MexaHM3MHE, VMMCHOIIME MEXaHWYSCKMHA H
PydHOH TIPpHBOAH, HONKHH OHTH 000PYZOBaHH
GIOKHPYWIIMM YCTPOHCTBOM, HCKIKYIANIIUM
BO3MOXHOCTh MX OZHOBPEMEHHOH pabOTHL.

6.1.3 VcrpoilicTBa ympaBieHHs NalyOHEMH
MeXaHU3MaMM JOJDKHEI ORITH BHIIONHEHH TakuM o0pa-
30M, 9TOOH BHIOMpaHWe IIPOM3BOAMIOCH BpaIleHHEM
MaxOBWKa BIPABO WM JOBIDKCHHMEM prdara kK cebe, a
CIlyCK — BpallleHHEM MaxOBHKa BJIEBO WM ABMKCHHEM
peraara ot cebs. CTOIOpeHHME TOPMO30B JOJDKHO
TIPOM3BOAMTECA BpPAIlCHHEM MaXOBHKOB BIIPaBO, a
pacTopMaXkeBaHIE — BpaIIEHUEM BIIECBO.

6.1.4 VYcrpo#icTBa yIpaBICHHS, a TakXke KOHT-
PONBHO-H3MEPUTEIbHEE TPHUOOPH HOJKHH OHITH
PacIONIOKEHK Tak, 9TOOH obecredanBanrock HalITio-
JIeHMe 32 HUMH C MeCTa YIIPaBJICHHUA.

6.1.5 MexaHu3MBl, MMEIOIIUE THAPABIHIECKHIH
TIPUBOI WIM YIpaBICHWE, NOJDKHEI JOTOIHHUTEBHO
oTBedaTh TpeOoBaHMAM pasn. 7.

6.1.6 BapaGanm mebemok, TpOCOBaA HaBHBKa
KOTOPHIX ABIAETCA MHOTOCJIOMHOM, a TPOCH MOTYT
OLITE TIONBEPTHYTH HArpy3ke B HECKONBKHX CIIOSX,
JIOIDKHEI IMETH PeOOpAEI, BRICTYTIAIOMINE HE MEHEE YeM
Ha 2,5 nuameTpa Tpoca HaJl BEPXHHM CJIOEM HaBHUBKH.

6.1.7 Jlebeaxu M BRIOIIKHA TPY30BBIX CTPEJ, MEXAHN3MEI
TIOTEEMA TPY33, M3MCHCHHUS BRUICTA CTpEIBl, TIOBOPOTA M
TICPSBIDKCHAS KPAHOB M TIONBEMHIKOB H IPOIHe TATYOHbIS
MEXaHH3MHI B CJTy3ae YCTAHOBKH BO B3PHIBOOIIACHBIX 30HAX
0, 1 u 2, ecim OHM HCTIONB3YIOTCA BO BPEMs OTIEpaLyii 10
JIMKBHIALMA PA3TMBOB HE(PTH, JOIDKHBI OBITH N3NOTOBJICHBI
BO B3PHIBOOC30MIACHOM HCTIONIHEHAH M HMETh CBUIETEITLCTBA
0 B3pPHIBOOE30MACHOCTH, BHIIAHHEIE KOMIIETEHTHOM
opraHmzanpelt (OnpeneneHHe B3PHIBOONACHBIX 30H — CM.
19.2 gacm XI «Onekrprueckoe 000pyIOBAHHE).

6.2 PVIEBRIE IIPHBO/BI

6.2.1 O6mue TpeGoBanms.

6.2.1.1 TnaBHEI# M BCIIOMOTATENBLHEIN PYJIEBHIE
npuBomer (cM. 1.2.9 mactm III «YcrpoiictBa, o6opy-
JIOBaHHE W CHAOXEHME)») JOJDKHEI OBITh TAK YCTPOCHEL,

9T00Bl OTHENBHEIE TIOBPEXICHUA OTHOTO M3 HUX HE
BHIBOJMUTH M3 CTPOS IPYyTO# IIPHBOL.

6.2,1.2 T'naBHEIi pyneBoii IpHBOA C ABYMS WM
HECKOBKMMM OIMHAKOBEIMHU CHJIOBEIMM arperaramu (CM.
2.9.4 gactu Il «VYerpoiicTBa, obGopyaoBanme u
cHaOXeHUE») HOOJKEH OHITH YCTPOEH Tak, 4TOOH
OTHE/bHEIE TIOBPEXACHHUA B €ro TpyOOIpoOBOAe WIM B
mo6o# OZHOM M3 ero CHIOBEIX YCTAHOBOK HE BHIBOAMIIH
M3 CTPOS OCTABIUYIOCA JaCTh PYJIEBOTO IIPHUBOAA.

PyneBrie ycTpoiicTBa ¢ THOpPABINYSCKUMH CHCTE-
MaMH Ha HeTeHaMBHEIX CyAax, HedTeHaTHMBHEIX Cymax
(=60 °C), xuMOBO3aX WM Ta30BO3aX BAJIOBON BMECTH-
MocTei0 10000 m Gomee DOmxHE 00OpymOBaTBHCS
CpeNCTBaMM 3BYKOBOM ¥ CBETOBOM CHTHAIM3allM II0
oOHapyXeHMI0 yTedkH pafouedl >XMAKOCTH B 06O
JacTH THIPABINYECKOM CHCTEMEI, a TaKXe YCTPOWCT-
BaMM, aBTOMATHIECKHM OTKIFOYAIOMIMMH ITOBPEKIACHHEI
y9aCTOK CHCTEMEI OT BCETO YCTPONCTBA, 9TOOKI EPEPEIB
B YIpaBIeHMHM CYAHOM He IpeBmnman 45 ¢ ¢ MOMEHTa
BBIXOZIa M3 CTPOA TIOBPEKASHHOTO yJacTKa THAPABIV-
JECKOH CHCTEMEI.

6.2.1.3 KoHCTpyKIMS PyJIeBHIX NPHBOIOB JIOJDKHA
ofecredrBaTh TIEPEXO] NP aBapHH C TIABHOIO PYJIIEBOTO
TIpMBOJa Ha BCTIOMOTATENLHEIA 32 BpeMs He Gonee 2 MHH.

6.2.1.4 PyneBhie MpMBOAEI HO/DKHEI 00CCIIEUMBATH
HETIPEPRIBHYIO paboTy pyieBoro ycrpoicTea B Hanbomnee
TSKEIIBIX YCIOBHAX OKCILTYaTALMH,

KoHcTpyKps pyneBoro npHBOZA JO/DKHA MCKIIOYATH
BOSMOXKHOCTh €10 TIOBPEXKACHMA NpH pabore CygHa Ha
MaKCHMATLHOH CKOPOCTH 3aJHETO XOHa.

6.2.1.5 B kagecTBe pacueTHOTO KPYTAIIIEr0 MOMEHTA
M, PYNEBOTO TNPHBOAA NPHHHUMACTCA KPyTAINHH
MOMCHT, COOTBETCTBYIOLIMI YIIIy NepeKIafikk pyns
(moBopoTHO# Hacamkm) 35° mma miaBHoro W 15° mm
BCIIOMOTaTEJILHOTO TPHBOJA TPH €ro pabote B pexwume
HOMHMHAIGHEIX TIApaMeTpoB (HOMMHAIBLHOE NABJICHHE B
TIONIOCTAX THIAPABIHIECKHX H OJICKTPOTHAPABINICSCKAX
TIPHBOJIOB, HOMMHAIBHBIC CHJIa TOKA H HampsKCHHE B
3NIEKTPOABHUTATENIE MEKTPHIESCKOro NMPHBOJA U T.1L.). [Ipu
3TOM KPYTAIIMi MOMEHT, COOTBETCTBYIONIMH YTIIy
nepeknamka 0°, nomwkeH GuITh He Menee 0,82 M,

6.2.1.6 Tpe6GoBaHMA NO KOMIUIEKTAIMHM CYZHA
PYIECBEIMM NPHBOJAMH H3IIOXKEHH B 2.9 gactm I
«YcrpoiicTa, o6opyzoBanrie U cHabGxXeHHe».

6.2.1.7 B cucTeMax THIPONPHBOAA PYJIEBOTO
YCTpOHCTBa JOIDKHA MPEXYyCMATPHBATLCA CTALMOHAPHASA
IHCTEPHA INA XpaHeHHA paboued XHAKOCTH
BMECTHMOCTBIO, HOCTATOYHOM IS 3aOJHEHHMSA HE
MEHEee OJHOH CHIIOBOM CHCTEMBI, BKJIIOYas YpPaBHH-
TENBHYI0 IMCTEPHY. DTa CTAalHOHapHAs LHCTEPHA
JOJDKHA HMMETh YKa3aTellb YPOBHA XHIAKOCTH H
COCIMHATRCA TPYGOMPOBOAAMH C THAPOINPHBOAOM
TakuM 00pa3oM, 9TOOBI €70 THAPABIHNYECKHE CHCTEMEI
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MOTJIH 3aIIOJHATECA HETOCPESACTBEHHO U3 PYMIIEIEHOIO
OTHCJICHMS.

Kaxmas ypaBHHTENEHAS IICTEPHA JODKHA 00OpYHO-
BaThCA CHTHAA3ANHCH O MAHAMAITEHOM YPOBHE JKHIKOCTH.

6.2.1.8 Kaxnoe nHedTeHamBHOE CymHO, HedTeHa-
JmeHOE cyaHO (= 60 °C), XMMOBO3 MJIH ra30BO3 BAIOBOM
BMectaMocTEi0 10000 m Gonee HOMKHH OTBEd4aTh
cexyonmm TpeboBaHuaM (cM. Takxke 6.2.1.9):

.1 mIaBHEIA pyNeBOd NPHBOX JMDKeH OHITH TaKHM,
9TOGHI B CITydae TIOTEPH YIPABILEMOCTH H3-32 SIMHAYHOIO
TIOBPEXJCHUS B JIFO0OH 9acTH OJIHOM W3 CHJIOBBIX CHCTEM
TVIaBHOTO PYJICBOTO TIPHBOAA, HCKITIOYAs PYMITENb, CEKTOP ¥
JpyTHE JIEMEHTHI, CITyKaIi|e I TOH e LENH, a TakKe
HCKJTIOUasl 3aKIMHMBAaHHE HCIOMHUTEIBHOTO NPHBOAA
TISPSKIIAiKA Y, YIPARIAEMOCTh BOCCTAHABIHMBANACH B
TedeHue He Gornee 45 ¢ Tocie BRIXOA U3 CTPOA OINHOM W3
CHJIOBBIX CHICTEM;

.2 TIaBHBIN PYJICBOH MPHBOJ JOJKEH COCTOATH:

2.1 U3 ABYX HE3aBHCHMBIX M OTHEILHBIX CHIIOBBIX
CHCTEM, KaXHasd M3 KOTOPHIX B COCTOSHMHM obecrneanTs
BHIMOTHEeHVe TpeboBanwmit 2.9.2 wactn Il «YcrpoiicTea,
o0opymoBaHre ¥ CHAOXKCHHEY, HIIH

.2.2 mo kpaiiHe#i Mepe M3 IBYX OJHWHAKOBHIX
CHJIOBBIX CHCTEM, KOTOpHIE, ACHCTBYS OZHOBPEMEHHO,
TIPH HOPMANTBHOH paboTe B COCTOAHMM o0ecneddTsh
BEIMONHeHVe TpeboBanwmit 2.9.2 wactn I «YcrpoidicTea,
00OpyaOBaHME M CHAOXEHHE.

B sToM cimydae JqomkHA ORITH HpPeRyCMOTPEHA
B3aUMOCBSA3b THIPABIMIECKHX CHCTEM, BO3MOXHOCTB
oOHapyxeHus yTedku paboueil xmukoctm H3 JHOGOH
CHJIOBOM CHCTEMEI, a TAKKE ABTOMAaTHICCKAS H3OJIALMA
TIOBPEKASHHON CHCTEMEI C TEM, ITOOKI Apyrasd CHCTeMa
WIM CHCTeMBbi HaXOMWMHCh B pabodeM COCTOAHMH;

.3 pyNeBHle MpPHBOAB HE THAPABIMYECKOTO THIIA
JO/DKHBI OTBEYATh PAaBHOLIEHHBIM TPEOOBAHMAM.

6.2.1.9 I'mapasimueckrie pyJeBsie IPABOABI AOJKHEI
oTBedaTh TpeGoBaHMsiM pasp. 7 «IIpHBOAEI THApPABIH-
geckne» u dacted Il «Ycrpoiicrea, obGopymoBanue u
cHabxenne» 1 X1 «DnekTprdeckoe 000pyIOBaHHEY.

6.2.1.10 TpyOh1 1 THAPARIAIESCKAX CHCTEM PYJIEBEIX
TIPHBOIOB IOJDKHHI OTBedars TpeOopanmsm dacti VIII
«CucteMBl M TPYGOIPOBOAEI», NPEABABIAEMBIM K
TpyGompoBogam kinacca I. TpeGoBamms kx rHOKHM
COCOANHCHHUAM, IIPHMCHACMBIM B J3THX CHCTCMAaXx,
n3oxeHs! B 2.5 gacti VIII «CrcteME! B Tpy6OnMpoBOaED).

6.2.1.11 i1 HepTeHAMBHEIX CyHOB, He()TEHAMBHEIX
cymoB (=60 °C), XMMOBO3OB WIM Ta30BO30B BAIOBOH
BMecTIMOCTEIO 10000 m Ooiee, HO AemBeliTOM MeHee
100000 T, mo ycMotpenmio Permcrpa MOTyT ZOMyCKaThCA
pemeHns WHEIE, YeM mpuBeaeHHEe B 6.2.1.8, He
TpeOyIoImMe NPUMEHCHMA K WCIOIHHTEIEHOMY TPHBOLY
MM TPHBOLY TEPEKIANKH Dy KPHTCPHA EOUHHIHOTO
OTKa3a, €CIIH JOCTHTHYT DaBHOLCHHEIH YPOBEHb
6e301IaCHOCTH, a TAKOKE TIPH CIEAYIOMUX YCIOBHSX:

.1 ecin mocie NOTepH YIPARISEMOCTH B PE3YJILTATE
C€AMHNYHOTO TOBPEXJCHHA B JNOOOH 9acTH CHCTEMBI

TPyOOIIPOBOZA HMIIM B OZHOM M3 CHJIOBHIX arperaros,
YIpPaBIAEMOCTE BOCCTAHABIIMBACTCA B TedeHHe 45 c;

.2 eclld DyJICBO# NpPHBOA BKIOYACT JIMINb ORHH
HCIOJHHTENBHEI NPUBOA NEpeKiagku pyna. B atom
ciydac ocoboc BHMMaHWe YHAENAETCA AaHAIN3y HANpPA-
XKCHMH B KOHCTPYKUHMM, BKJIOYas, TA¢ TNPHMEHHMO,
aHaI¥3 YCTAIOCTHRIX HANPMDKCHUH M MEXaHWKH paspy-
IIEHWH; TIPH 3TOM 0c000e BHHMaHHE JOJDKHO YIEIATECH
TaKXKe NPAMEHACMEIM MaTEPHAJIaM, YCTAaHOBKE YIUIOTHE-
HAH, TIPOBEACHMIO MCIHITaHHMI W TIPOBEPOK, a TaKKe
obecriedeHrIo HafieXHOTO TEXHMYECKOTO O0CIHyxH-
BaHHS.
6.2.1.12 KOMIIOHEHTH THAPABIIHIECKOH CHCTEMEI B
CHIIOBOH CHCTEME WIIM THAPABIHICCKOH CEPBOCHCTEME,
YHIpaBIAIOMEH CHIIOBOH CHCTEMOH pYJICBOrO IpPHBOAA
(HanprMep, COJICEHOMIHEIC KIAIIAHH, MarHMTHEIC
KJIaaHK) JOJDKHEL PAacCMaTPHUBAaThCA KaK dacTh
CHCTEMBl YIPABIICHAA PYJIECBHIM MPHBOAOM H JOJDKHEI
OHITE IyOIMMPOBaHEI M W30IMPOBAHEL.

KoMIloHEeHTE THAPAaBIMYECKOH CHCTEMBI B CHCTEME
YIPARICHAS PYJICBEIM TPHBOJOM, ABJISIOMINECS JACTHIO
CHJIOBOTO arperara, MOTYT CHHMTAThCA Xy OIMpOBaHHBIMH
¥ W30JMPOBaHHEIMM, €CIIM MMEETCAd ABa WIH Gojee
CHJIOBEIX arperatoB M TPYOONpPOBOABI K KaXZOMy
arperary MOryT OHITH M30JIMPOBAHEIL

6.2.1.13 PyneBbie IPHBOABI MACCAKAPCKHUX CYHOB,
MMEIOMMX [JHMHY, OIpeAeicHHylo corimacuo 1.2.1
ITpaBun o rpy30Boit Mapke Mopckmx cymos, 120 M u
6omee mim uMmelmMHX TpH H Oosee riaBHEE
BEPTHKAIGHEIE 30HBI, HOJDKHEI OTBEYaTh TpeOOBaHMAM
2.26.7.2 n 2.2.6.8 gactn VI «IIpotnBOonoxapHas
3aIIMTay.

6.2.2 MomHoCTs IpHBOAA.

6.2.2.1 MowmHOCTh IIABHEIX PYJICBHIX IPHBOAOB
JOJDKHA O0eCTiedMBaTh TepeiagKy Py (TTOBOPOTHOM
Hacagku) ¢ 35° omHoro Gopra Ha 30° gpyroro Gopra 3a
BpeMa He Oonee 28 ¢ mpH AeliCTBHM pacdeTHOTO
MOMEHTa pYJIEBOTO0 IPHBOAA HA pPYylIb NpPH MAaKCH-
MAJIBHEIX OKCIUTyaTalHOHHOM O0CaAKe M CKOPOCTH
TICPEIHETO X0Ia CyIHa.

6.2.2,2 MomHOCTh BCIIOMOTATENbHBIX DYJIECBHIX
TIPHBONOB JAOKHAa oOecmedmBaTh NEpeKIafKy pyis
(moBopoTHO# Hacamkm) ¢ 15° omHoro Ha 15° mpyroro
6opra 3a Bpema He Gomee 60 c mpm yCiIOBHSX,
oroBopeHHEIX B 2.9.3 gactn I «YcrpoiicTea, o6opymo-
BaHHME M CHabxeHHey.

6.2.2.3 [IsurareiM pPYJNEBHX TNPHUBOJOB HOJDKHEI
IOIYCKaTh Meperpy3Ky mo MOMEHTy He Mmenee 1,5 mo-
MEHTa, COOTBETCTBYIONIETO PACUCTHOMY, B TCUCHHE
OIHO¥M MMHYTHIL.

ONeKTpUYECKHE NBHTaTENH DPYJIEBHX NPHBOIOB
JOJDKHEI OTBedaTh TpeboBaHmaM 5.5 wacti XI «DnekT-
pHuaeckoe 000pyIOBaHHEY.

6.2.3 PyaHnie pyneBEI€ IPHBOAHI.

6.2.3.1 I'naBHEIi pydYHO# pyNeBO# NMPHBOX NOIDKEH
6GHITH CaMOTOPMO3AILICHCS KOHCTPYKLIVH.



Yacmo IX. Mexanusmol

55

BenomoraremsHBI pydHO# pyneBod IpHBOL HON-
xeH GHTh CAaMOTOPMO3SIIEHCS KOHCTPYKIMH HITH MMETh
CTOIIOPHOE YCTPOMCTBO IIPH YCIOBHH, ITO OymeT obecte-
YEHO HAJIOKHOE YIPABICHHAC UM C IIOCTa YTIPaBICHHS.

6.2.3.2 TnaBHEI pydHOH PYNIEBO# NPHBOX JODKEH
obecrieunBars TpeboBanme 6.2.2.1 mpm pabore omHOrO
9e/IOBEKa C YCHIMEM Ha PYKOSTKax IiTypBana He Gomee
120 H npu xommmectBe 060poToB mTypBana He Oonee
9/R 3a omHy TIOHYIO TIepeKIaaKy pyis ¢ 6opta Ha GopT,
rme R — mnedo (pammyc) PYKOSATKH INTypBaia 0
CEepeMHEl €€ JTHHEI, M.

6.2.3.3 BeroMorarenbHEIN pydHO# py/eBO# IpHBOZ
JomkeH obecreamBars TpeOoBanme 6.2.2.2 mpu pabote
He Goyiee 9ETHIpeX HENIOBCK ¢ YCHIMEM Ha DPYKOSTKAx
mrypsaia e 6onee 160 H ma xaxmoro padoTaromero.

6.2.4 3amuTa OT eperpy3ku ¥ 00paTHOIO BpAIICHHS.

6.2.4.1 T'maBHBIf M BCIIOMOTATENBHEIN pYJEBEIC
TIPUBOIBI JOIDKHEI MIMETh 3allATY OT IEPErpy3KH AeTaneit
M Y3JIOB TIPMBOZA TIPY BO3HAKHOBEHMM Ha Galuiepe MOMEHTA,
paBHOTO 1,5 COOTBETCTBYIOLIETO PacueTHOIO KPYTSIIETO
MOMEHTA PYJICBOTO TIPHBOA. [/ THAPABIMYCCKHX PYTICBRIX
TIPUBOZOB B KadeCTBE B3aIIHMTHOTO YCTpo#cTBa OT
TIeperpy3Ke IOIYCKaeTCA WCIIONB30BaTh TPEHOXPaHH-
TEeNbHEIC KJIAMaHBl, OTPETYMPOBAaHHEIE HAa JaBIICHHE,
obecriednBalomee BHIIONHEHHE BHIIEYKa3aHHOTO
TpeGoBanusa, HO He Oonee 1,25 COOTBETCTBYIOIETO
MaKCHUMaJbHOTO pabodero HABIEHHA B TOJIOCTAX

THIPABIMECKOTO PYIICROTO NMPHUBOJA.

KoHcTpyKkups npeioXpaHHTENIEHOTO YCTPOHCTRA OJDK-
Ha TIPSy CMATPHBATL BOSMOXKHOCTS €10 TUIOMOHpOBaHHS.

MuHMManbHag TIPONMYCKHAA CIOCOOHOCTH Tpe-
JOXPAHNTEIBHBIX KiamaHoB AookHa Ha 10 % mpessmmars
CyMMApHYIO TIOZady HACOCOB; TIDH JTOM HE JODKHO MMETh
MECTO YBEJTMYCHHE JARICHMI B NOJOCTIX THAPARIMICCKOIO
PYJIEBOTO TIPHBOAA CBEPX JABJICHMA, Ha KOTOpOE
OTPErYIIMPOBAHEI TPEHOXPAHATEHHEIC KITATTAHEL

6.2.4.2 JIia TIABHOTO PYYHOTO NPHBOAA BMECTO
3AIMTEL OT Tieperpy3kw, TpeGyemoit B 6.2.4.1, moc-
TaTO9HO MMETh B COCTaBe NpHBoza OydepHbie TPyKHHEL.

Ins BCIOMOraTrelsHOT0 PYYHOTO HPHBOAA
BHITIOJTHEHHE 3aIINTH OT TICPETPY3KH He 00S3aTCIHHO.

6.2.4.3 Hacochl rHipaBIM9eCKHX PYIEBHIX MAIIMH
OOJDKHE HMETh 3aIIUTHHIE YCTPOMCTBA NPOTHB
BpallleHHA OTKIIOYEHHOTO Hacoca B 0OpaTHOM
HalPaBJICHMN WM K€ aBTOMATHYSCKH cpabaThBaromiee
YCTpOHCTBO, 3ammpalomee IOTOK XHIKOCTH depes
OTK/IOYECHHEI HACcOC.

6.2.5 TopMo3HOE YCTPOHCTRBO.

6.2.5.1 PynmeBoe ycCTpPOWCTBO HOJXHO OHITH
000pyZOBaHO TOPMO30OM WIIM MHBIM TIPHCIIOCOOICHHEM,
obecneunBaOmMM yzepxkaHue pyius (HOBOPOTHOM
HacaAkH) Ha MecTe B JIOO0OM TONOXKEHHH WpH
JICHCTBHM CO CTOPOHHI Pyisi (TIOBOPOTHOH HACamKH)
PAacueTHOro KpYTAIIEr0 MOMEHTAa IJIABHOTO PYJIEBOTO
npuBoga 6e3 ydera kKo3pPHIHEHTa NONE3HOTO
JCHCTBHSA TOAIIMITHUKOB Oayutepa.

6.2.5.2 TIpu TUApaBIMIECKUX PYIEBEIX IPUBOJAX, Y
KOTODHIX TIOPIIHM WM JIOTIACTH MOTYT CTOIOPUTECS
TICPEKPHITHEM KJIATIAHOB MACIIOMPOBOJOB, CIELMATEHOTO
TOPMO3HOTO YCTPOMCTBA MOXET HE MPENyCMATPHUBATECH.

6.2.6 KoHeuHEIE BBHIKIIIO9ATEIH,

Kaxnpi#i pyneBod mnpuBOA, HeMCTBYOINWH OT
VMCTOYHMKA JHEPTHH, AOKEH HMETh YCTPOWCTBO,
MpeKpammammee ero AeHCTBHE NPexXAe, 9eM PYIb
(oBOpOTHas Hacamka) HOMZET O ymopa B OrpaHM9H-
TeJb TIOBOPOTa PYiis (IIOBOPOTHOM Hacamku).

6.2.7 Yka3aTenu IOJIOXKESHUSA pPyis (TTOBOPOTHOM
HacaJKu).

Ha cexTope pyaeBOro mIpHBOZAa, Ha MapajUISIX
THIPABIMYCCKOM PYIeBOM MallMHBI WJIM Ha JIETalH,
JKECTKO CBA3aHHOM ¢ OaiepoM, NopkHA OHITH IIKaia
TIONIOXKEHHS PyNs (TIOBOPOTHOM HAcajku) C LECHOM
nenenus He Gosee 1°.

6.2.8 TIpoBepka TIPOTHOCTH.

6.2.8.1 Jletan TIaBHOTO M BCIIOMOTATEILHOTO
PYJEBHIX TIPHBOAOB, HAXOIAINHMECH B MOTOKE CHJIOBBRIX
JIVHVH, JOJDKHBI OBITH MPOBEPEHH HA TMPOIHOCTH TIPH
JeHCTBHH Ha HHUX YCHIHH, COOTBETCTBYIOLIUX
pacdeTHOMy KpYTAIIEMY MOMCHTY NPHBOZA, a s
TpyOONPOBOZOB M APYrHX 3JIEMEHTOB IPHBOJA,
TOABEPTalOMINXCA BHYTPEHHEMY THAPABIMIECKOMY
JABJICHHIO, — PacYeTHOMY HABJICHHMIO.

PacaerHoe HaBieHWe IS ONpEAENCHMA DPa3MEPOB
TpyOONIPOBOKOB M APYTHX 3JIEMEHTOB PYJIEBOTO
TIPHBOJA, MOJBEPTAOIIMXCA BHYTPSHHEMY MABJICHMIO,
JIOJDKHO OBITE He MeHee 1,25 MakcuMarsHOrO pabodgero
JaBICHHSA; TIPH 3TOM, MO YCMOTpeHMIO Permcrpa, mpm
pacdeTax JOIKEH NMPHMEHATHCA KPHTEPHH YCTAIOCTH,
YUHTHIBAIOIAH IyJIbCHpYIONIEE IaBIICHAE, BO3HH-
Kaiomee u3-3a AMHAMHUYECKHUX HATPy30K.

Bo Bcex yKkasaHHBEIX BHINE CIydasX TPHBCACHHEIE
HANPHKESHNA B JIETAX He AOIDKHEI npessmuars 04 mpe-
JIeTa TeKyJeCTH Jyii CTATBHBIX Jeranei 1 0,18 npezeta npog-
HOCTH I JIcTalied M3 9yryHa C MApOBHIHEIM TpaguroM.

6.2.8.2 HanpsokeHy B AeTaisix, 00MMX 1A IIIABHOTO H
BCTIOMOTATEIHHOTO PYJICBRIX TIPHBOZOB (PYMIIEJIb, CEKTOD,
peAykrop ® TA.), He AODKHEI nNpessmuate 80 % Hamps-
JKESHHH, JIONyCKaeMBIX comiacao 6.2.8.1.

6.2.8.3 Jleraym pyNeBHIX TPHUBOAOB, HE 3alNHMIICH-
HEIE OT TIEPErPYy3KH NPeJOXPaHUTEILHEIMA YCTPOMCTBA-
MH, TIpEAYCMOTPEHHHMH 6.2.4, ZOJXKHH HMETH
TIPOYHOCTh, COOTBETCTBYIOMYIO TIPOTHOCTH Gaiiepa.

6.2.9 CoegnHenud ¢ GammepoM.

6.2.9.1 CoepnHeHHs pYNEeBOH MAIIHHH HIH
MepeNadr ¢ HeTaldMH, TPOYHO CBA3AHHBIMH C
6ajurepoM, JOJDKHEI MCKIIOYATh BO3MOXKHOCTD TIOJIOMKH
PYJICBOTO MPHBOZA NPH OCEBOM TIepeMeIeHNH Oajuepa.

6.2.9.2 CoepyHeHre CTYIHIIBI PYMIIENS WIH CEKTOPa
¢ GarepoM JOJDKHO PACCIMTHIBATECA HA MEpeNady He
MEHee 9€M JBYKPaTHOTO PacueTHOTO MOMEHTa M.,
ykazagHoro B 6.2.1.5. Brmicota crymm cBoGoaHo
PACTIONIOKEHHBIX CEKTOPOB M BCIIOMOTATENBHBIX PyMIIe-



Cwm.
LMPKYISp
11261

56

IIpasuna xnaccuguxayuy u ROCMPOUKY MOPCKUX Cy008

neit momwkHa O6HTh He MeHee 0,8 mmamerpa TOJIOBBI
6amnepa. s Hepa3shEMHBIX CTYIHIL, TPH TPECCOBBIX
6ecImMoOHOTHEIX MocaKax MX Ha Gamiep, ko3 uupeHT
TPEHUA AOJKEH MPHHAMAThCA He Oonee 0,13.

6.2.9.3 PasneMHEIE CTYIMIH JOJDKHEI KPETUTHCA C
KaXIOH CTOPOHHI HE MEHee JeM AByMs 00JITaMi H IMETh
ape mmoHkw. IIIMoHKM HOJDKHEI pacroyaraTbCs TOX
yrom 90° K IWIOCKOCTH pasheMa.

6.2.9.4 JlonosHuTENbHEE TPEOOBAHHA K MEXAHM3-
MaM IIOBOPOTa MM M3MEHeHns yrina ymopa CAVIC — cM.
pasa. 7 gactn VII «MexaHH9ecKHE YCTaHOBKW.

6.3 AKOPHBIE MEXAHH3MBbI

6.3.1 Ipusox,.

6.3.1.1 MomHOCTE IPUBOJHOTO JBHUTATENS AKOPHO-
TO MEXaHM3Ma JOJDKHa OOecledMBaTh HENPEPHIBHOE
BeIOMpaHMe B TedeHue 30 MMH OIHOM SKOPHOM Lierw ¢
SKOPEM HOPMAITBEHOM JiepiKalleif CHITHI CO CKOPOCTEIO He
menee 0,15 M/c mpm TaroBom ycwmu P;, H, Ha
3BE3J09Ke HE MEHee OmpeelieHHoro 1o (opmyne

Pi=ad, (6.3.1.1-1)

e a — koddGduIueHT, paBHEIi:
36,8 — ma neneii kareropuw 1;
41,7 — g penei kareropuw 2;
46,6 — s neneii kareropum 3;
d — xammbp AKOPHOM LermM, MM (Kareropuy Lerell NPUBELCHL B
gacru Il «Verpoiictsa, 06opyaosanue u cHabxeHEEN).

Jla nemieit karmGpoM 28 MM ¥ MeHee TI0 COTTIACOBAHHMIO
¢ Perucrpom pormyckaercs yMeHbIeHHe ko duimenra a.

s cymoB obecriegenms miroBoe yewme Py, H, Ha 38e3-
JIOIKE JIOJDKHO OBITE He MeHee OMPENENISHHOIO 110 GopMyie

P,=11,1(gh+G), (6.3.1.1-2)

e g —Macca MOroOHHOIO METpa AKOPHOM LemH, Kr;

h — crermbuKaIVOHHAs NTyGHHA AKOPHOH CTOSHKY, M, HO HE MEHEE:
200 M — 7151 CYHOB € XQPaKTEPHUCTHKOM cHaGxenus 720 wma
MCHee;
250 M — i CyZOB ¢ XapaKTEPHCTHKOIH cHaGxenns Gonee
720 (cm. 3.2 wactu I «Ycrpoiicrea, obGopynosanue u
cHabKeHHE);

G — maccca AKopA, Kn

CxopocTh BHIOMpaHMA AKOPHOW LemM HOJIXHA,
H3MEPATHECA HAa IIHHE JOBYX CMBIYCK, HAa4YWMHad C
MOMEHTA, KOTHA TPH CMBIYKH HAXOAATCS B TIOJBE-
IIEHHOM COCTOSHHH,

6.3.1.2 Tlpn mopxome AKOpA K KO3y TPHBOJ
JOIKeH 00ecledunBaTh CKOPOCTh BHIOHpaHMA LM He
6onee 0,17 M/c. PekoMeHAyeTCA CKOPOCTh BTATHBAHUA
sKOpA B Kno3 He Gonee 0,12 m/c.

6.3.1.3 [Ina oTphiBa sKOpPA OT TPYHTa TPHBOL
SIKOPHOTO MEXaHM3Ma JI0JDKeH 00ecrieumBaTh B Te4EHHE
OByX MHMHYT CO3JaHHE B LIENHM Ha OOHOHM 3Be3ouKe
TATOBOTO yCHIIMA He MeHee 1,5 pacaeroro (cum. 6.3.1.1)
6e3 kaxoro-m6o TpebGOoBaHNA K CKOPOCTH.

6.3.2 Topmo3a 1 MyPTHL.

6.3.2.1 SIxopHEIC MEXaHM3MEI JOJDKHE! GEITH 060pY-
JIOBAaHEI pa300ImATEIEHEIMA My(TaMH, YCTAaHOBIICHHEIMA
MEXy 3BE3J09KOH M €¢ NPHBOAHEIM BAJIOM.

SIKOpHEIH MEXaHHM3M € HECAMOTOPMO3SINEH Ie-
penadeii NOIDKEH HMETh aBTOMAaTHIECKOE TOPMO3HOE
yCTpO#HCTBO, CcpabaTHBaKINEe NPH HCIEIHOBEHHHA
TIPABOJHOM SHEPTHH WM BHIXOZE NPHUBOJA M3 CTPOSL.

6.3.2.2 ABroMaTHUeCKHit TOPMO3 JOJIKEH obeceun-
BaTh TOPMO3HOM MOMEHT 0e3 NpOCKaNb3LIBaHMA,
COOTBETCTBYIOIMI YCHJIMIO B IENHM HA 3BE3NOYKE HE
menee 1,3P; wm 1,3P,.

6.3.2.3 Kaxpgag LieTHas 3Be3J0YKA JO/DKHA HMETh
TOPMO3, TOPMO3HO# MOMEHT KOTOPOTO TMPH OTKIIOYECH-
HOH OT IPHBOAA 3Be3OYKE MAOIDKeH O0ecreumBarh
yAepXaHHe AKOpHOH LiemH 6e3 NPOCKaNb3LIBAHUA
TOPMO3a TIPH JICHCTBHH B LICTH YCHIIAS:

.1 pasHoro 0,45 pa3phIBHOM HArpy3KM LeNH TpH
HAIMYMA B COCTaBS SKOPHOTO YCTPOMCTBA CTOTIOpa SIKOp-
HOM IICTH, TIPEIHASHAYECHHOTO I CTOSHKH CyJHA HA MOpE;

.2 paeHOro 0,8 pa3pHIBHOM HArpy3KM LENMHM TpH
OTCYTCTBHH CTOIIOPA, YKA3aHHOTO BHIIIC.

Ycumme Ha pykoATKe TPHBOZA TOPMO3a JOJDKHO
66ITE He Oonee 740 H.

6.3.3 IlerrHEie 3BE3A0UKH.

6.3.3.1 Ilenmpie 3B€3009KH JOJDKHEI HMETh HE MEHEE
IATH KynadkoB. JIIs 3Be3OYEK C TOPH3OHTAIBHBEIM
PAcCIONIOKEHNEM OCH YTOJI OXBATA LETHIO JOJDKEH ORITH
He MeHee 115°, a ¢ BEpTHKANLHEIM PACTIONOXKEHHEM OCH
— He MeHee 150°.

6.3.3.2 Ilenmbie 3BE3XOYKH HOKHBI IIO3BOJATH
TIPOXOA COCHMHMTCIHHEIX 3BCHBCB B BEPTHKANLHOM H
TOPM3OHTAIEHOM TIOJIOKCHHAX.

6.3.3.3 KoHCTpyKOHs 3Be3JOYKM HE JOJDKHA
JIOTTyCKaTh TEPECKAKHMBaHWA 3BEHBEB Uepe3 KyJadykd B
CIIEAYIOMMX CITydasx:

Ha BCEX peXuMax pabOTEI MEXaHM3Ma OT OCHOBHOTO
TIPABOJA,

TIPH CTOAHKE CyJHA Ha AKODPE;

NpH TPAaBICHHH SAKOPA C LENBIO CBOOOAHEIM
TMAZCHHEM C NEePHOAWICCKAM MOATOPMaKHBAHUEM
JICHTOYHEIM TOPMO30M IIpH 06ecreueHHH CKOpOCTH
TpaBlleHMsT 4 M/C.

6.3.4 3amuTa OT NEperpy3Ku.

Ecim npuBOA MEXaHH3MAa MOXET PasBHBATH MOMEHT,
CO3MAIOMMN ycHIMe Ha 3Be3gouke Oombme 0,5 mpoGHol
HArPy3KH AKOPHOH IIETH, TO JOJDKHA ORITH TIPENyCMOTpEHA
3aIHTAa OT NPEBHIICHHA YKa3aHHOM Harpyskw,
YCTaHABITHBACMAsA MEXIY TIPHBOZOM W MEXAHM3MOM.

6.3.5 TIposepka NMPOYHOCTH.

6.3.5.1 JTonmxHa OHITH NPOM3BEACHA NPOBEPKA
TIPOYHOCTH ACTaNeH KPEIUICHHA MEXaHH3Ma K CYIOBOMY
dbysmamenTy M meraneif MexaHW3Ma IpH AEHCTBMM Ha
3Be3J[09Ky YCHIIMH, COOTBETCTBYIOIMX MAKCHMATLHOMY
MOMCHTY HPHBOZA WIH MOMEHTY, COOTBETCTBYIOIICMY
TIpe/ICBHON YCTaBKe 3allIMTHI, a TAKXKE MPH Pa3phHIBHOHM

Cm.
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Harpys3ke LienH, ACHCTBYIOIIEH 3a KIH30M, M OT
BOJIHOBOTO BozzeHcTBuA ¢ yderoM 1.4.6.1 gactu VIII
«CucreMn ¥ TpyGompoBoge» (cM. 6.3.5.3 — 6.3.5.8. He
pactmpocTpanserca Ha HedTeHANBHEIE M HABAJIOYHEIE
CyZa, TIOCTPOCHHEIE B COOTBETCTBHM C TpeOOBaHMAMH
gactH XVIII «O6mme mpaBmia mo KOHCTPYKIMHM H
NPOYHOCTH HePTEHAIMBHHIX CyJOB C ABOWHEIMH
6opramm» u wactm XIX «O6mme mnpaBuna mo
KOHCTPYKIMH M TIPOYHOCTH HABATOTHEIX CYZIOB)).

IIpuBeACHHEIC HANPSOKCHWA B JETANAX, KOTOPHIE
MOTYT BOSHMKATh OT BO3JCHCTBHMS HA JCTANM YKA3AHHEIX
BHINIC HAarpy3oK, He JO/DKHH Tpepsmnark 0,95 mpemena
TeKydeCTH MarepHana jcTand. [ BEIIONHEHHS 3TOI0
TpeOOBaHMA MOIYCKACTCA TPHMEHECHHE 3aIIUTHHIX
yCTpoHcTB (Hampumep, My(T TpeAeIHHOTO MOMEHTA),
YCTaHARITMBAEMEIX MEXK/y TPHBOIOM M MEXaHHW3MOM, IPH
YCJIOBHH BHIIONHEHMs TpeOoBanua 6.3.1.3.

6.3.5.2 Jleraim AKOPHOTO MEXaHW3Ma, HAXOIALMECT
B TIOTOKE CHJIOBHIX JIMHMH, JOJDKHEI OBITH IPOBEPEHEI HA
NPOYHOCTH HPH JAEHCTBMM Ha HHUX YCHIHM,
COOTBETCTBYIOIHX HOMHHAIBHOMY pPAaCuYCTHOMY
TATOBOMY YCHIIHIO Ha 3Be3fodke P; wm P,. IIpu stom
NPHUBEJCHHLIC HANPSKCHHA B ACTANAX HE JOJKHEI
npepsimars 0,4 mpezena TEKy4ecTH MaTephaia JeTay.

6.3.5.3 JlonXxHH INPHUMEHATHCA CIEAYIOIIHE
3HAUEHHMA MABICHWH W COOTBETCTBYKOIIWE ILUIOIIAXA
(cm. puc. 6.3.5.3):

200 xH/M®> HOpPMATBHO K OCCBOM IMHHH Bala
TMPAMEHHUTENIFHO K ILIOI[aZH TPOEKIMH B 3TOM

HaTIPaBJICHHH;
150 xH/m? napaulensHO OCEBOM JIMHWHM Bana,
JeHCTByIOmEH Kak C BHYTPCHHEH, TaKk M C BHEMIHEH

CTOPOHEI, NMPHMEHMTEIBRHO K IUIOINAAH IIPOECKIHH,
YBIMGEHHOM B 9MCI0 f pas, onpezaeemoe o Gopmyire

f=1+ B/H, (6.3.5.3)
ra¢ B — mmpuHa MEXaHW3MA B HAIPABICHHH, NAaPAIUICIEHOM OCEBOM
JIMHMM BaJa;

H — o0mas BRICOTA MCXaHU3MA,

HO TpH 3TOM f HOIDKHO OITH He Goree 2,5.

6.3.5.4 Harpysku Ha 6ONTH, KIMHbS M CTOIOPHI,
Kpenqmue MeXaHw3M K mnanybe, HOIDKHHE paccdu-
TRIBaThCA. Mexanuam kperntcss N rpymmamu 60JToB,
COCTOSIMX M3 OJHOTO WM HECKOJBKHMX GONTOB (CM.
puc. 6.3.5.4).

6.3.5.5 Harpyska B akCHAJIbLHOM HanpasjicHHH R; Ha
rpymmy O6onToB wim 60AT (MOJMOXHTENBHAA TIPH
pacTxeHHM) MOXeT ORITh ompezeNneHa o Gopmyie

H

Ocesan AuHuA CyoHa

Ocesan nunus Gpawnuis

Puc. 6.3.5.3 HanpaBnenue cun
Ipumeuanue. Py, JOMKHO GHITH PACCMOTPEHO OTACIEHO KAK IPH HAIPABICHHM BHYTPH CYAHA,
TaK ¥ OpH HAIPABICHUM Hapyxy — cM. 6.3.5.3. IIpaBiio 3HAaKOB IS y; MEHSCTCSA Ha IPOTHBOIONOKHOE,
Korza Py, neicTBYeT ¢ MPOTHBOMONOXHOM CTOPOHEL, €M MOKA3aHO
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Llenmpanbnaﬂ JAUHUWST MeXAHUu3ImMa
4

\\\ B"
N
\\' y(tve) -

Ilenmpanenan nunua epynn 6oamog -

Koopounamut x; u'y; noxasanvt
nonoxcumenvivimu (+ve)
wiu ompuyamesoHbimMu (-ve)

Puc. 6.3.5.4 IIpaBuno 3HaK0B

R,‘ = in + Ry,‘— Rsi (6.3.55)

rae R, = PxA/L;
Ryi= Phyd/l,;
P, — cuna, neiicTeyiomas HOPMAILHO K OCEBOH uHMM Bana, KH;
P, — cuna, nedcrsyiomas mapaiebHO OCEBOH JIMHHM Baia
(Gonpmee w3 3HaYeHHMil cHN, AOCHCTBYIOIIMX HA I-yIO
rpynmy 60JITOB O CTOPOHBI CyOHa WM u3-3a Gopra), KH;
h — BRICOTA OCEROH JIMHMH BaJia HAJl OCHOBAHHEM MEXaHM3Ma, CM;
X, ¥ — KOOpPIOMHATEI X W y j-Off rpyrmbl GONTOB OT LCHTPAILHOMK
IUEUE Bcex N rpynn O00ONTOB, NMOJOXKHUTEILHBIE B
HalpaBIcHUN, 0OpaTHOM BO3ZICHCTBHIO CHIIEL, CM;
A4; — mnomaas cedeHus Beex OONTOB B i-0# rpymme, cM?;
I,— ):A,x; ms N rpynn 6onTos;
I, — XAy; nna N rpynn 60nTos;
Ry; — crarueckast peakiys B i-0¥ rpyrmre G0ITOB OT MACChI JIEOSIKH.
6.3.5.6 Cpesaromme Harpysku Fx; u Fy; BO3-
JEHCTBYIONIME HA I-yI0 Tpymmy OOITOB, © CyMMAapHOE

ycunue F; MOTYT OBITh BEMUCIICHHI IO (hOpMyIiam:

Fy = (P, — agM)/N; (6.3.5.6-1)
Fy; = (P, — agM)/N; (6.3.5.6-2)
Fi= (Fu+ F)*, (6.3.5.6-3)

roe o — kodpdunuent Tpenus, papHeii 0,5;
M —wmacca nebenku, T
£ — YCKOpEHHE CBOOOTHOTO MaJCHUs, M/C?;
N — gucno rpynn 60ToB.

6.3.5.7 AkcmanbHBIC PACTATHUBAIONINE M CXKHMAK0-
mmwe ycunusd B 6.3.5.5 u cpesaromue ycwmmg B 6.3.5.6
JIOJDKHBl YYUTHIBATHCS TPH TPOEKTHPOBAHUM OIOPHBIX
KOHCTPYKITHH.

6.3.5.8 HampsbxeHus pacTsDKCHHA B KaXXKAOM OonTe
i-0f Tpynmsl OONTOB IOIDKHBI OBITH PaCCUMTAHBI.
ITopuzoHTanbHble Harpy3ku Fx; u  Fy; oOBIYHO
IOJDKHBEI BOCIPUHHUMAThcd KIWHBAMH. Korma mis
KOMIIEHCAIlMH CPE3alolUX Harpy30Kk B OJHOM WM
000uX HampaBICHUAX NPEIYCMOTPEHAa YCTaHOBKa
MPU30HHBIX OONTOB, IOMXKHBI OBITH PaCCUMTAHBI
SKBUBAJICHTHEIE HAlpsOKEHHA B KaXkAoM Ooite mis
CpPaBHEHUS C JONMYCKaeMBIMH HampshkeHHsAMH. [lpwm

HCIOJIb30BAHUH CHHTETHYECKHX COCTABOB B ONOpax HX
BIMSHHE IODKHO TakKe YYHMTBEIBATBCA INIPH pacdeTax.
JlolbkeH NpHHUMAThCA, Kak MHHUMYM, [BOIHOM!
KO3 QUIHEHT 3amaca NPOYHOCTH AiA 6ontoB mo
YCIOBHOMY NpPEAENy TEKY4ECTH.

6.3.6 NomoyHuTeIbHBIE TPeGOBAHHA.

6.3.6.1 SIxopHBIE MeXaHW3MBl, TIpeIHAZHAYCHHEIE
IUIS BEIMOJTHEHHS WIBAPTOBHEIX OTEpanuii, TOMHMO
TpeOoBaHM HacTofmell TINAaBEI JOJDKHEI TaKXe
OTBe4aTh TpeGoBaHWIM 6.4.

6.3.6.2 TpeGoBaHM HacTOSINEH IIABHI pacIpocTpa-
HAIOTCSL Ha SKOPHBIC MEXaHM3MBI C CHCTEMOHM JWCTaH-
IMOHHOTO YTpABICHWs, BBIODAHHBIC B COOTBCTCTBHH C
3.1.5 vactu I «Ycrpoiicrsa, 000pyIoBaHUE B CHAMKEHHED.

6.3.6.3 Ecmu mpemycmarpuBacTCs JUCTAaHITHOHHOE
yIpaBlIeHHE Ollepalldcit TpaBIeHUA SKOPHOH IEMH TMpH
OTKJIIOUEHHH OT 3BE3/I09KH NPHBOAA SKOPHOTO
MeXaHH3Ma, JOIDKHO OBITh MPEXYCMOTPEHO YCTPOHCTBO,
ofecnieuuBaromee aBTOMAaTHYCCKOES TOATOPMAXHMBAHHAE
JIEHTOYHOTO TOpPMO3a C TEeM, 4TOOB MaKCHMaJbHasA
CKOpOCTh TpaBlleHHs IIeNW He TpeBbpimana 3 m/c. Ha
Cyllax ¢ XapakTepucTHKoit cHaOxeHms 400 m MeHee
JOIMyCKAacTCd HE YCTAaHABIMBATH YCTPOHCTBA aBTOMATH-
4EeCKOro MOATOPMAKHUBAHUSA JIEHTOYHOTO TOPMO32.

6.3.6.4 Topmo3 3Be3NOYKH AKOPHOIO MECXAaHH3Ma
JOIDKEH O0ECIIedMBaTh OCTAHOBKY SIKODHOM IIETIM TIPH ee
TPaBIICHUH TUIABHO 3a BpeMs He Ooliee 5 ¢ M He MeHee 2 ¢
€ MOMCHTA MOJAYH CHTHANA C MOCTa YIPaBICHHUA.

6.3.6.5 Ha nocTy AMCTaHIIMOHHOTO YNpaBICHHA
JOIDKCH OBITh MPEAYCMOTPCH CUCTYHK IJIMHBI BBITPaB-
TEHHOH LIETH M YKa3aTelbh CKOPOCTH TPABJICHHS LIEIH C
OTMETKOH TpeleNbHO JOIyCTAMOM CKOPOCTH 3 M/C.

6.3.6.6 MexaHM3MBI M Y31l MEXaHU3MOB, IS
KOTOPHIX NMPEAYCMaTPUBACTCA JUCTAHLMOHHOC YIIPaBIIE-
HHE, NO/DKHBI HUMETh MECTHOE PYYHOE YIpPaBICHHE.
BHIX0On U3 CTPOA KakMX-THOO y3JIOB MIIM BCEH CHCTEMBI
IVCTAHIMOHHOTO YTIPaBIE€HHA HE JOJDKEH OKa3hIBaTh
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HETATHBHOTO BJIMSHUA Ha HOPMAIEHYIO paboTy AIKOPHOTO
MEXaHW3Ma ¥ OOOpYZOBaHMA IIPH MECTHOM PYJIHOM
yupasirenunu (cM. Takxe 5.1.3 mactm XI
«ONeKTpHIIeCcKOe 000PYAOBAHHEY).

6.4 IIBAPTOBHBIE MEXAHHWU3MEI

6.4.1 IIpugozn,.

6.4.1.1 TIpuBOA MBapTOBHOTO MEXaHW3Ma IO/DKEH
obecrieurBaTh HENPEPHIBHOS BHIOMpaHWE IIBAPTOBHOTO
Tpoca TpPU HOMHHAJIBLHOM TATOBOM YCHIMH C
HOMMHATFHOHM CKOPOCTHIO B TedeHHMe He MeHee 30 MumH.

CkopocTh BHIOMpaHWS ¢ IIBapTOBHOTO TpOCa Ha
TIEPBOM CJIO€ HABMBKH Ha OapabaHe MpH HOMHHAIBHOM
TATOBOM ycwmH F noipkHa GHITE HE MEHEe yKa3aHHO#H B
Tabn. 6.4.1.1.

Ta6bnuna 64.1.1

v, M/c 0,25 0,2 0,16 0,13

F, xH Ho 80 81 — 160 | 161 — 250 | Bonee 250

CxopocTh BHIOMpaHMA TPOCA ¢ TIOMOIIBIO ITBAaPTOB-
HOW TOJIOBKM TNPH HOMHHAJIGHOM TATOBOM YCHJIMH
nookHa Obith He Gonee 0,3 Mm/c. Vkasawms o BeiGope
HOMHMHAIGHOTO TATOBOTO YCWIHS TpWBEACHH B 4.4.2
gactu I «YerpoiicTea, 00opynoBaHue U CHaOXeHME).

6.4.1.2 TIpu pacueTHOM pexuMe pabOTHI mBap-
ToBHOTO MexaHmaMma (cM. 6.4.1.1) ero mpmBox HOIDKEH
obecreTBaTh B TEICHHE OBYX MMHYT CO3JaHVE B TPOCE
Ha TIEpBOM CJI0€ HaBMBKM Ha OapabaHe TATOBOTO yCHITHSA
He MeHee 1,5 pacueTHorO.

6.4.2 3amuTa OT MEperpy3Ku.

Ecmn MakCHMajdBHEIE MOMEHT NPHUBOAA MOXKET
NPUBECTH K HArpys3ke 3JICMCHTOB INBAPTOBHOTO
MexaHmsMa Ooibinedf, geM ykasaHo B 6.4.4, momnkHa
OLITE IIPEXyCMOTPEHA 3allIUTa OT IEPErpy3KH.

6.4.3 Topmoza.

6.4.3.1 IMIBapTOBHEI MEXaHW3M [OOJDKEH HMETH
aBTOMATHIECKHH TOPMO3, 0€3 mPOCKaIb3EIBAHMA
yASpKUBAIOIMHA INBApTOBHEI TPOC NPH TATOBOM
ycwnuM, paBHOM He MeHee 1,5 pacdeTHOro, mpu
HMCYE3HOBCHUH IIPHBOJHON DJHEPTHM WM BRIXOHE
TIPUBOJA U3 CTPOSL.

JleGemkn ¢ THOPABIMIECKAM WM IAPOBEIM IIPHUBO-
JOM NP OTCYTCTBHM NPUBOJHOW OSHEPIHUM IOJKHEI
BRIICPXKMBATE YCWIME HaTsDKCHMA Tpoca B 1,25 pasa
TIPEBHIIIAIONIECE PAacdeTHOE TATOBoe ycwiame. CKOPOCTE
TpaBICHMS Tpoca NOJDKHA KOHTPONHMPOBATECA B IIpe-
menax 1,0 m/MuH.

6.4.3.2 BapabaH IIBapTOBHOIO MEXaHW3Ma IOJDKEH
MMeTh TOPMO3, TOPMO3HON MOMEHT KOTOPOTO CIIOCOGEH
obecrieanBaTh yAepKaHMEe INBAPTOBHOTO TPOCA IIPH

geiictBun B Tpoce ycwims, paBHoro 0,8 pa3pheIBHOM
HArpy3KM TPOCa, 3aKPEIUICHHOTO Ha IIEPBOM CJIoe
HaBUBKH Ha GapabaHe.

Yemme Ha pPyKOSTKE IPHUBOZA TOPMO3a HOJDKHO
OrrTe He Gonee 740 H.

Ecmn GapabaH mMeeT 3amMpaioliee WM ApYToe
OJIoKHpYIOIIee YCTPOHCTBO, JOIKHA MMETHCA BO3MOXK-
HOCTBH OTCOemuHeHns OapabaHa OmOOPEHHEIM CIIOCOOOM
B TO BpPeM#, KOTja IMBApTOBHEIA TPOC HAXOAMTCA MOZ
HarpysKoH.

6.4.4 TIpoBepka MPOYHOCTH.

6.4.4.1 Jieran mMBapTOBHOTO MEXaHW3MA, HAXOXd-
IMHEeCd B IOTOKE CHIIOBHIX JIHHMHA, JOJDKHEI OHITH
TIPOBEPEHBl HA MPOYHOCTH MPH ACHCTBAM Ha IMBapTOB-
HOM Gapabare HOMMHATEHOTO TATOBOro ycwms. Ilpm
9TOM TIPHBEAEHHEIC HANPSKCHHUA B JICTANAX HE JOJDKHBI
npeBrimars 0,4 npeaena TEKy4eCTH MaTepHaia ACTalu.

6.4.4.2 TIpogHOoCTh JAeTaicii IIBapTOBHOTO MeXa-
HH3Ma W feTajlefl KpeleHMs ero K (QyHAaMeHTy
JO/XKHA OHTH NPOBEpeHA NPH AEHCTBHM MAKCH-
MaJIbHOTO MOMEHTA MPHBOAA M ACHCTBHMM Ha TPOCOBBIH
6apabaH Harpysku, paBHOH pa3pHIBHOMY YCHIIHIO
HIBapTOBHOIO TPOCA.

Taxxe moDKHAa OBITH TPOBEPEHA MPOYHOCTH Bajla
IIBapTOBHOM TypadkH NpH HAEHCTBHM Ha Typadky B
cepeqyHe €e UIMHBI HAarpy3KH, PaBHOHM pa3pEIBHOMY
YCHIMIO LIIBapTOBHOTO TPOCA.

Bo Bcex pacCMOTPCHHEIX BBHIINIE CITyYasX HaIpsoKe-
HAA B ACTAMX He AOJDKHEI mpeswnuars 0,95 mpepena
TEKyJeCTH MaTepHalia AETANICH.

IIpogHocTh HeTayieli MBapTOBHOTO MEXaHHM3Ma
JOJDKHA YYHUTHBATH BCE€ BO3MOXHEIE BHAH H
TCOMETPHIECKHE HAIPABICHHA HAarpy3oK, KOTODEHIC
MOTYT BOHHKHYTB BO BPEMS 3KCILTYaTALAM.

IIpoanocTs TpOCa, MpeAHA3HAYEHHOTO ) PaboTEI ¢
IIBapTOBHEIM MEXaHW3MOM, AOJDKHA OBITH yKa3aHa Ha
MeXaHW3Me.

6.4.5 ABTOMaTHYeCKHE I BAPTOBHEIE JIOSTKH,

6.4.5.1 XapakrepucTHKa W TPOYHOCTH ABTOMa-
THYCCKUX INBAPTOBHHIX JieOemok moipkHa OHTH He
HIDKE aHAJIOTHIHBEIX HCaBTOMAaTHIECKHX MEXaHM3MOB,

6.4.5.2 Asromarnueckve JicOeIKM MODKHBI HMMETh
PyTHOE YIpaBlICHHE MIA BOIMOXKHOCTH OCYIIECTBICHHSA
HEaBTOMATHYECKOTO PEXMMA PabOTHL,

6.4.5.3 JToyKHEI GRITH TIPEXYCMOTPEHEL:

3BYKOBaf IIpeAynpeJuTeIbHasd CHTHAIH3AINA,
cpabaThIBaomass TpH MaKCHUMAJIBHOM IOIMyCTHMOM
IUTMHE BEITPABJICHHOTO TPOCa;

ykazarenb (aKTUIECKOTO TATOBOTO YCHJIMSA, ACHCT-
BYIOIIICTO B IIBapTOBHOM TPOCE TIPH aBTOMATHIECKOM
pexume paboTHI.

Jis M3MEpeHMS TATOBEIX YCWIMH PEKOMEHIYeTCS
YCTaHABIMBATh HATIMKU C DIIEKTPUYSCKAM BHIXOTHEIM
CHTHAJIOM.
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6.5 BYKCHPHBIE JIEBEJKHA

6.5.1 IIpn npUMeHEHNH aBTOMATUIECKUX YCTPOWCTB
JUISL PETYINPOBKY HATSDKCHMA OYKCHPHOTO TPOCa JOJDKHA
6uITE O6ecriedeHa BO3MOXHOCTB KOHTPOJISL TSTOBOTO
ycwms, JSHCTBYIOIIETO B JaHHEIA MOMEHT. YKasare/ad
JOIKHEl OBITH YCTAaHOBIIEHHI OKOJIO Jebeqkum u Ha
MOCTHKE. [l M3MEPCHHS TATOBHIX YCHIMI PEKOMEH-
OyeTcs YCTaHABIMBATH IATYMKHU C DIEKTPUIECKAM
BEIXOJHEIM CHTHAJIOM.

6.5.2 JlomxHa OHITH mHpefyCMOTPEHa 3BYKOBas
TIpeIyNPeAUTEILHAS CHTHAJM3AIMA, CpabaThIBAIOMAA TPH
MAKCHMAJIEHOH IOy CKAacMOH IJTMHE BHITPARIICHHOTO TPOCA
W obecriedcH BH3YATbHBI KOHTPONb. PexoMeHIyercs
YCTaHOBKA CHETIHKA JPIMHEI BRITPABICHHOIO TPOCA.

6.5.3 Bapabamel OykcHpHEIX JieGEHOK HOJIKHEI
orBedarh TpeboBannaM 6.1.6 M OIDKHEI ORITH CHAGKCHEI
TPOCOYKJIaAIMKaMH (KPOME CITydacB HCTIONB30BAHUS TPOCA
YMCHBINCHHOH IJIAHEI B COOTBETCTBHM ¢ 5.6.1 gactm III
«YcrpolicTBa, oOopymoBaHMe W cHaGxkeHme»). IIpm
Hamne JByX M Oonee GapabaHoB TpoCOyKIamIMK:
JODKHEI OBITH aBTOHOM-HEIMH. TpocoBEIfi Gapaban
JIOJDKEH MMETh MY(dTy, TIO3BOJIAIOMIYIO OTKIIOYATh €10 OT
TIPUBOTHOTO MCXaHW3MA.

I'eomeTprueckme pa3sMepnl Typadek OyKCHpPHOM
nebenku FOJIKHHE 00ecneuymBaTh BO3MOXHOCTH
BHITPaB/IMBaHUA OYKCHPHOTO Tpoca.

6.5.4 KoHcTpykams yreGemxi JODKHA IIPEXYCMATPH-
BaTh OBICTpOE pacTopMakuBaHue Oapabama ¢ IENEIO
obecrieaenns CBOGOMHOTO CTPaBIMBAaHUA GyKCHPHOIO TPOCA.

6.5.5 Topmo3a.

6.5.5.1 BykcupHas jefelka HO/DKHA HMETh aB-
TOMATHYeCKOe TOPMO3HOE YCTPOMCTBO, YHSPKHBAIOIIES
TPOC IIpH TATOBOM YCHJIMM, DaBHOM HE MEHee
1,25-KpaTHOMy HOMMHATTEHOMY YCHIIMIO TIDM HCYE3HOBE-
HMHM WIHM OTKITIOJCHUM SHEPTHH TIPUBONHOM JTeOeIKmy.

6.5.5.2 Tpocoesiit Gapaban 1eGeaKu TODKEH MMETH
TOpMO3, YAepXHBalomKi 06e3 CKONBXKEHUA, W IpH
OTCOCMHEHHOM OT mnpHuBoAa Oapabame ycuive He
MEHBINIE 9eM Harpys3ka, paspriBaioias Tpoc. Topmo3s
6apabana, ympaBIseMBI TIOOKEM BHIOM 3JHEPIHH,
JOJDKEH MMETh BO3MOXKHOCTh YIPABJIEHHS C TMOMOLIBIO
pydHOro HHCTpyMeHTa. KOHCTpyKims TOpMO3a HO/DKHA
obecreunBaTh BO3MOXHOCTH OBICTPOTO pacTopma-
JKHBaHUA C ENBI0 CBOOOJHOTO CTPAaBIMBAaHUA TPOCA.

6.5.6 Jleram OykcmpHO#t neGeaxn, HAXOHAIMECA B
TIOTOKE CHJIOBHIX JIMHHH, NO/DKHEI OHITH TIPOBEPEHH HA
TIIPOYHOCTh NpPH JEHCTBHMH HOMHHAJIIBHOTO TATOBOTO
YCHIIMS KaHAaTa Ha CPEJHEM CJjioe HaBMBKH. IIpn 5TOM
TIPUBEACHHEIC HANPAKCHHA B ACTANAX HE JOJDKHBI
npepsmmars 0,4 mpezena TEKy9eCTH MaTepHana JeTaeH.

6.5.7 JlonmxHa OHTH NpOHM3BEACHa IPOBEpPKA
TMPOYHOCTH JeTajeli mpH AckcTBMM Ha Oapabane
YCHIIMH, COOTBETCTBYIOIIMX MAaKCHMAILHOMY MOMECHTY
TIPABOJA, a TaKKke MpH JAclcrBuM Ha Oapabane ycmims,
PaBHOTO Pa3pHIBHOMY YCHWJIMIO OyKCHPHOTO KaHaTa Ha
BEPXHEM clloe HaBMBKH. [IpuBeAcHHEIC HANPSOKCHHSA B
JeTalsX, KOTOpHIe MOTYT MOBEPTaThCA BOACHCTBHIO
YCWIMH OT BHINCYKA3aHHBIX HATPy30K, HE JMOJDKHEI
npessrmatek 0,95 mpemena TekydecTH MaTrepHaia
JeTanei.
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7 IIPUBOABI TNIPABIMYECKHE

7.1 OBIIME NOJIOXEHHUA

7.1.1 He pgomyckaeTcsi COCIMHEHHE CHCTEM
TpyOOIIPOBOZOB THAPABIMYCCKUX DYICBHX MaIlUH U
cuinoBoi cucreMnl THapaBmmdeckux BPII ¢ mpyrumm
THIPaBINISCKAMH CHCTEMaMHU.

He gomyckaeTcs coeawHEHHME TpPyOOIpPOBOZOB
CHCTEM THAPABIMIECKUX TMPHUBOJOB 3aKPHITHH
MAIIMHHO-KOTSABHEIX IMaxXT C APYTMMH THUAPABIU-
HeCKUMH CHCTEMaMH.

Ha maccaXmpcKMX CylaX M CyAaX CIELHaJBHOTO
Ha3HA4UCHUSA HE HOOIIyCKAacTCA COCAMHCHHEC CHCTCM
TPyOGOIIPOBOAOB CKOJB3ANIMX BOZOHEIPOHHIIAEMBIX
IBepeil ¢ MPUBOJOM OT MCTOYHMKA SHEPTHM C APYTHMH
THAPABNISCKIMH CHCTEMAMH.

7.1.2 Ecnu TpyOompoBoA, 06CIyXHBAIOWMUiA
THOpaBIMIeCKHE SAKOPHEIE MEXaHW3MBI, COCOMHEH C
TpyOOIIpOBOAaMM APYTHX THAPABIHIECKHX CHCTEM, OH
JOMXKEH OOCIYyXWBaThCA ABYMA HE3aBHCHMBIMH
HacCOCHBIMHM arperaTaMi, KaXKIblH W3 KOTOPHIX HO/DKEH
obecneunBaTs paboTy SAKOPHOTO YCTPOWHCTBa C
HOMUHAQJIBHBIM TATOBBIM YCHIIHEM H HOMMHAJIBHOM!
CKOPOCTBIO BHIOMpaHHS SKOpeii.

7.1.3 TIoBpexaeHNe THAPABIMYESCKOH CHCTEMEI HE
JOJDKHO TIPUBOJUTH K TOBPESKIACHMIO MEXAHW3MA HIIH
YCTpO¥HCTRA.

7.1.4 Vcnoms3yeMeie B THAPABIMYECKHX CHCTEMax
JKHIKOCTH HO/KHEI BHIOMpPAThCA C YYETOM TEMIIe-
PATypHHIX YCJIOBMI, KOTOpPEIE MOTYT BO3HHKHYTh B
skcruryarampy (M. Tabn. 2.3.1-2 gactu VII «Mexanm-
YeCKHe YCTaHOBKM»).

7.1.5 Ha mnaccaXupckmx Cygax M Cy#ax CIe-
LMaTBHOTO HAa3HAUYeHWA THAPABIMIESCKUE CHCTEMEI
CKOJIL3SIIMX BOJOHEIPOHMIIAEMBIX JBEPEil ¢ TPHUBOZOM
OT WCTOYHMKA DHEPTMHM MOTYT OBITh ILIEHTPATH30BaH-
HBIMM JTHOO HE3aBHCHMEBIMM IS KXIOH JBEpH.

IlenTpanu3oBaHHEIE CHCTEMEl HOJKHBI OBITH
CHa0XEeHEl aBapUIHO-TIPEAYIPEAUTEIBHON CATHAN3A-
e O HM3KOM YPOBHE THAPABINYECKOM >XUAKOCTH B
00CITy)XMBAIOIMX CHCTEMY pe3epByapax M O HH3KOM
JABICHMM Ta3a B THAPABINIECKHX AaKKyMYIATOpPax.
Homyckatorca Apyrue 5¢pdbekTHBHHE CpeAcTBa
KOHTPOJISl TIOTEph 3amaca DHEPrMHM B THAPABINISCKUX
aKKyMyJIITOpax. VYKa3aHHEIE CHUCTEMBI aBapHITHO-
TIpeAyNpPEeAUTEIBHON CHUTHAIN3AMUN JOJKHEI OBITH
3ByKOBEIMHM M BHM3YaJbHEIMH M PACIIOJIOKCHHI B IIOCTY
YTIpaBIICHHS HA XOHOBOM MOCTHKE.

KoHCTpyKiMS LIEHTpaM30BaHHEIX CHCTEM JOJDKHA
CBOIUTH K MHHMMYMY BEPOSTHOCTh OTKaza B paboTe
Gornee 4eM OIHOM ABEpH B Cilydae MOBPEKASHUA OTHOM
M3 9acTeH CHCTEMEI.

HeszaBHCHMEIC THIPABIWIECKHE CHCTEMBl IJf
KaXJoM CKONb3AlIeHd BOXOHENPOHHLIAEMOH ABEpH
JOJDKHEI ORITH CHAaOXXEHBI DPAacIONOKEHHOH B TIOCTY
yIIpaBJIeHHS Ha XOJOBOM MOCTHKE TDYIIIOBOM aBa-
PWHHO-TIpEAYTIPEIUTEIHOW CUTHAIM3alMe O HH3KOM
JaBJICHHH Tra3a WIH JApYTUMH 3)PEeKTHBHEIMH
CPEeACTBAMH KOHTPOJA TOTEPH 3amaca HEPTHH B
THAPABMISCKUX aKKyMynaTopax. B kxaxmoM MecTHOM
TIOCTYy YNpaBJIeHHA HOJIDKHA OHITH NpexyCcMOTpeHa
VHIHMKALHMA TIOTEPH 3aIiaca SHCPTHH.

Kpome Toro, ruapaBiMdecKHe CHCTEMBI CKONB3A-
IMX BONOHENPOHHLAEMBIX IBEpeH C NPHBOAOM OT
HMCTOYHMKA 3HEPTHH Ha MACCaKUPCKUX CYAAX M Cyaax
CTELMANIEHOTO Ha3Ha9eHMA NO/DKHBI OTBEUaTh TPeOoBa-
M 7.12.5.7 gactn I «Yetpoiictea, o6opynoBanne u
cHabxxeHme.

7.2 IPOBEPKA NIPOYHOCTH

7.2.1 [eramn TrHIpaBIMIECKHX MEXaHH3MOB,
HAXONALIMECS B TOTOKS CHJIOBBIX JIMHMM, HODKHEI ORITE
TIPOBEPEHH HA TNPOYHOCTH NPH IEHCTBHM YCHIMIA,
COOTBETCTBYIOIINX DafodeMy HABICHHIO; TPH 3TOM
TIPHBEACHHEIC HANPKEHHA B AETANAX HE JOJDKHEI
npeBsnnars 0,4 mpenena TEKy9ecTH MaTepHaia JeTalH.

722 B ciyqaix, npegycMoTpeHHEX B 6.2.4.1, 63.4,
642, nomxua OBITH TIPOM3BEACHA TIPOBEPKA TIPOIHOCTH
Jetanedl TpM AEHCTBMM YCHIMH, COOTBETCTBYIOIMX
JARJICHVIO OTKPHITAS TPEJOXPAHNTEMBHEIX KIANAHOB, TPH
9TOM TPHBCACHHHIC HANPSOKSHUA B JETAIX HE JOIDKHEI
npesbinars 0,95 mpezena TeKydectd MaTepHaia JIeTalH.

7.2.3 TpyOomnpoBOmE ¥ apMarypa THAPABIMIESCKHX
CHCTEM IOJDKHHI OTBeHJaTh TpeOoBammsMm pasn. 2, 4 u 5
gact VIII «CucteMsl ¥ TpyOOTIPOBOIED».

7.3 OPEJOXPAHUTEJIGHBIE M IPYTHE YCTPOMCTBA

7.3.1 TugpaBIM9eCKHe MEXAHM3Mbl JOIDKHEI OBITH
3allIMIIEHBl MPEIOXPAHUTEIEHEIMA KJIANAHAMM, IaBlIe-
HHE cpabaThIBaHHMSA KOTOPHIX HO/DKHO OmTE He 6oiee 1,1
MAaKCHMAaTEHOTO PacdeTHOTO NaBJICHHMS, KPOME CITydacs,
IpexycMoTpeHHHEIX 6.2.4.1, 634, 6.4.2.

7.3.2 PaGouas XUOKOCTE OT NPEHOXPAHUTEIHHOTO
KJIallaHa JOJDKHA OTBOAWTECS B CIIMBHOM TpyOOmpoBox
HIIM B CIIMBHYIO LIACTEPHY.

7.3.3 Hdomxub OHITH HPEZyCMOTPEHH YCTPOMCTBA
IS TIOMHOTO YHAJEHHA BO3AYyXa IPH 3aIlOHEHHH
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MeXaHW3Ma M TPyOompoBoaa pabodeit XUIKOCTHIO, a
TakoKe TS TOTIONHEHHUS e YTedeK U CIyCKa.

734 B rTHOPABIMUECKMX CHCTEMAX NOJDKHEI ORITH
TIPEAYCMOTpEeHBl GUIBTPEI HEOOXOMMMOM IIPOITYCKHOM
CocOOHOCTH ¥ TUCTOTH QIIIBTpaIiK pabodeii KK IKOCTH.

VY DOCTOAHHO HEHCTBYIOIIMX THUAPABINIECKUX
cucteM (y THAPABIMIECKHX DPYJICBHX IIPHBOJIOB,
THApaBIMIeCKUX MyGOT M T.I.) JOMXHA OBITH
TIPEeoyCMOTPeHa BO3MOXHOCTh OYHMCTKHM (GHIETpOB Oe3
TIpeKpameHus GyHKIIHOHMPOBAHMS CHCTEME.

7.3.5 MacnsaHele YIUIOTHCHHMS MEXIY HCIONBIK-
HBIMM 9acTAMY, 00pa3yionye JacTh BHEIHEH IPaHHUIEI
JaBIICHUS, JOJDKHE! ORITh THIIA «METAILT TI0 METAILTY».

MacngHble YIUIOTHEHUS MEXAY HNOABHXXHEIMH
gacTAMM, 0Opa3ylomue 9acTh BHEIIHEH TIpaHHIB!

JaBJICHHS, JODKHE! OBITh IIPOAYOIMPOBAHEI TaK, YTOOHI
TIOJIOMKA OJHOTO YIUIOTHEHMS HE BEIBEIA M3 CTPOS
HCTIOJTHUTENIEHEI MEXaHU3M.,

IIpuMeHeHHe aTbTepPHATHBHEIX YCTPOMCTB, obecte-
IHMBAOIIMX PABHOLICHHYIO 3aLIMTY OT NMPOTEdEK, JOJDKHO
OHITE cortacoBanHo ¢ Permcrpom.

7.3.6 1lIToxm ruapaBiMIecKuX paboIvX MUMHAPOB,
TIOABEPKCHHBIC CHJIBHOMY BO3ACHCTBMIO NEUIM M Yy
KOTOPHIX HE MCKIIOUYEHAa BO3MOXHOCTH OQNEHCHEHMS,
JIOJDKHEI OBITE 3aIUINEHB] OT STHX BO3ACHCTBHIAL

7.3.7 T'mppaBimdecKkue MEXaHW3MEI JOJDKHEI GHITH
obopyzoBaHEl HEOOXOAUMEIMM TIpHOOpDaMM Il KOHT-
pois 3a MX paGoTOH.
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8 TA3BOTYPBMHHBIE JBUT'ATEIA

8.1 OBILHE NOJOXEHHAS

8.1.1 TpeGoBamus HacTOAIIEero pasmena pac-
MPOCTPAHAIOTCA Ha TIJABHHIE M BCIIOMOTAaTENbHEIE
cymoBrie razorypOusneie aeurarenu (I'TH) mom-
Hocteio 100 kBT m Gomee. PacmpocTpaHeHMe 3THX
TpeGoBanmii Ha I'T]] MommuocTeio Menee 100 kBt
TIPOM3BOZUTCHA B 00BEMeE, COITIaCOBAaHHOM C Perucrpowm,
¢ yderoM HazHadeHwus ['T]I.

TpeboBanus pacHupOCTPaHAIOTCA Ha KOHBEPTH-
POBaHHEIE aBHALMOHHEIC, KOpaOeibHEIC M CTalMOHap-
Hele I'T/I py ¥X IpYMEHEeHMH Ha MOPCKMX CyJax.

O6nacts npumereHus ['T]], Ha KOTOpEIE pacipo-
CTPaHMIOTCSA HACTOSIIHUE TPeOOBaHHA:

BOIOHM3MEINAIOIINE CyHa;

BRICOKOCKOpocTHEIE cyna (BCC);

CyAa ¢ IUHAMWYSCKAM TPHHLMIIOM TIOAJEpKaHWUA
(CAmm,

a Takke IUaBydue Oyposeie ycraHoBku (IIBY) m
Mopckue cranuoHapHsie wiatgopmer (MCIT).

8.1.2 PacgeTHas MOIHOCTh OTHOCHTCS K PacueTHBIM
YCIIOBHAM, TO €CTh K OIPCACICHHBIM 3HAUCHUAM
TEMIIEpATypsl HapyXKHOTO BO3AyXa M BOZHI, BIAXXKHOCTH
BO3IyXa, aTMOC(EPHOTO JaB/IeHNS ¥ COMPOTHBIICHUI Ha
BCACHIBAHUM M BHITYCKE, TPHUHATHIM IIPH IIPOEKTIH-
poBanmu ['T]I.

PekoMeHAyeTCA MPUHUMATh 332 PAaciCTHHIE YCIOBHA
clleayIonme 3HadeHUA NapaMeTpoB (B COOTBETCTBHM C
Tpebosarmavu CO 2314):

TeMmeparypa Bo3ayxa Ha sxozge B ['T]], °C — +15;

OTHOCHTEIILHAS BIAXHOCTh BO3ayXa, % — 60;

JaBjieHHe Bo3xyxa, kI[la — 100.

8.1.3 Ha cygax HeorpaHW4eHHOTO paiioHa IUIaBaHUA
HeoOXoqMMO TIPUMEHEHHE He MeHee JBYX MaBHBIX I'T]]
¢ obecrieueHIEM BO3MOKHOCTH XOZia CyJJHA TIPH paboTe
omuoro I'TII.

IIpn npumenervm ogHoro I'T/l HEOOXOMMMOCTD HIIH
OTCYTCTBHE HEOOXOOMMOCTH DE3CPBHOTO YCTPOMCIBa,
ofecreurBaromero XoA CygHa AO/DKHA OBITB COIVIACO-
Bana ¢ PerrcTpoM ¢ yueToM 0coGeHHOCTeH KOHCTPYKIMH
M Ha3HA9YEeHUS CYyIHA.

8.1.4 I'T c HpOMeXyTOYHEHIM OXJaXACHHUEM
BO3IyXa NpPH TIONHOM IIPEKPAIlCHMH TIOJa9H BOARI B
BO3QYXOOXJIafUTE/b HO/DKEH Pa3BHBaTh MOIIHOCTE HE
menee 20 % pacaeTHOH.

8.1.5 I'T ¢ peBepCHBHEIM YCTPOWCTBOM HOKEH
obecrieunBaTh peBepc ¢ TIOJHOTO IEPEeXHEro Xoma Ha
TONHBIA 3aJHMK X0 M B 0OpaTHOM HampaBICHHU
(cm. 2.1.4 gactu VII «MexaHuaeckue yCTaHOBKHY).

Honyckaercs ycraHoBka I'TJ[, HE HMEIOIMX
peBepca, IpH HAIMIMKM HA CySHE HHEIX CPEACTB H
yCTpo#cTB, 06eCTIEIMBAIONIMX 3aTHIHA X0,

IIpu mpyMeHeHVMH TypOWHBI 3aHETO XOAA JOJIKHEI
BRIIOJHATECA TpeboBammst 3.1.2 u 3.6.2, IpH MCTIONB30-
BaHUH peBepc-pegykropa — TpeboBanus 4.1.1
HaCTOMILCH 9acTH, a B CiTydae Mcuoie3oBanus BPIII —
Tpe6oBanua 6.5.5 wactm VII «MexaHHIeCKHE
YCTaHOBKI.

IIpu HMCIONMB30BAHMM CXKATOTO BO3IYXa A CHCTEM
peBepca 3amac €ro JO/DKeH ofecIedvBaTh He MeEHee
25 mepexiIafok OPTraHOB peBepca, IIPU STOM MOTIOIHCHHE
3aIlacoB CKATOTO BO3OyXa HO/DKHO OCYIIECTBIATECA
aBTOMATHIECKHM HE MEHEe TeM OT ABYX HCTOYHHKOB
CKAaTOTO BO3JyXa.

3anpemaercd HNOOKIOYEHHE K CHCTEMAM CHKATOTO
BO3ZyXa BHICOKOTO JaBJICHHA, obecTieanBaommM paboty
CHCTEM peBepca, ApyrHxX noTpedureneit (ammrel, JIAY).

8.1.6 PacueTaMM M HCNEITaHMAMHM AOJDKHA ORITE
JokasaHa ycroitamBas pabora I'TJl 6e3 cpmiBa u
TIOMIIaXa Ha BCEX BO3MOXHEIX OKCIUTYaTAlMOHHBIX
pexuMax, BKIIOJas MaHEBPEHHHEIC, a TAaKXe NpH
JONyCTUMEIX 3aHOcax mnporodHodi dacth I'THl u B
TPOIIMYECKHX YCNIOBHMAX (TIPH TeMIIeparype BO3AyXa He
MeHee 45 °C, OTHOCHTENBHOI BIKHOCTH BO3AyXa 95 %
npu 35 °C u Temneparype 3aboptroii Bogs 35 °C).

Ha6pock! 1 cOPOCH HATPY3KH JOJDKHEI POM3BOMUTHCH
CO CKOpOCTBIO, ODecreumBaiomeif ycrodumsyio pabory
xommpeccopoB I'T]I Bo BceM amana3oHe ero pabGoTEL

IIporpamMma mpoBepku ycroiamBoct paborsr I'T
JOJDKHA OBITh B KaXXIOM CIIydae COTJIacOBaHA C
PerucTpom; mpH 3TOM TIpOBEpKa HOJDKHA NPOH3BO-
IWTECA KaK Ha CTEHAE 3aBOJA-M3TOTOBUTENA, TaK H
niocnie ycraHoBku I'T] Ha cymHe.

8.1.7 Bo BceM nmama3zoHe pabOUMX ITyCKOBEHIX
PeXHMMOB HE HOKHO OHITh 30H, OTPaHUIMBAIOIIMX
pabory I'Tl m3-3a BuOpamym. Hopmml BuOpaipm He
JOJDKHEI TPEBEINATE JOMYCTUMEIX pasf. 9 dactu VII
«MexaH9ECKHE YCTAaHOBKI.

8.1.8 Ina I'T]] cymoB, MMEIOIIMX JISHOBHIX KJIACCOB
Arcé — Arc9, JOIDKHEI BEITONTHATECA TpeOoBarwmsa 2.1.2
gactTu VII «MexaHMdecKkne YCTaHOBKHM»; €CIIH 3TO
HEBEBIMMOJIHMMO, HArpy3kM Ha Yy3Jbl, IEepenarlnue
MomHOCTE OT I'TJ kX ABUXUTENIO, HOJKHBI
COTTIACOBRIBATECS ¢ Permctpom.

8.1.9 B kagecTBe IIyCKOBOTO YCTPOMCTBA HOJIKHEI
TIPUMEHATHCA DJICKTPOABUTATESIIH TICPEMEHHOTO TOKA.
Hcmons30BaHrEe DSICKTPOABUTATENICH IIEPEMEHHOTO
TOKa, @ TaKKe IIyCKOBHIX YCTPOMCIB IOPYIMX THIIOB
IOJDKHO OBITE COITacoBaHO ¢ Permcrpom.

ITyckoBoe yctpoiicTBo Kaxkgoro I'T] momkHO nMeTh
BO3MOXXHOCTE TIPUBOAUTECA B ACHCTBHE HE MEHEE YEM OT
IBYX HWCTOYHUKOB DHepruu. Ilepexom C OAHOTO
WMCTOYHMKA JHEprUM Ha Jpyroi mna 3amycka ['T]]
JOJDKEH TIPOM3BOIMTECA 3a BpeMs He Gomee 60 c. s
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IIpasuna knaccughuxayuyu u nOCMpoKu MOPCKUX Cy00e

BRICOKOCKOpOCTHREIX cyzioB (BCC) M cymoB ¢ auHaMu-
JeCKMMH NpHHLMIaMH mnogaepxanus (CHIIIIT)
JOIyCKAaeTCs TIUTaH!e OT OJHOTO MCTOTHHKA SHEPTHH.

NMonxua OHTE oOecmedeHa BO3MOXHOCTH
TIPOM3BOZACTBA HE MEHEe HETHIPEX IIOCIEAOBaTEIbHBIX
samyckoB I'T/I. JloimkHa obecrieaMBaTsCa BO3SMOXHOCTB
zanycka I'TJ] mo momHO# OCTaHOBKHM pOTOpa,
TIPUBOAMMOTO ITYCKOBEIM YCTPOHCTBOM.

8.1.10 TIpm wcmons3zoBanuu B I'TJ[ TOIUNIMB C
IpHUcagKaMHu, NAONIUMHU OTIOXKEHHUS IIPOLYKTOB
CropaHus Ha JiomaTtkax TYpOMH, JOJDKHH OHTH
TIPEXYCMOTPEHE CHCTEMBl M CPEACTBa I OYMCTKH
NpoTOYHOH HacTH Typb6buH 6e3 ocraHoBkm I'T]I.
JomkHa IpexycMaTpHUBaThCA CHCTEMa IIPOMEBIBKH
ocraHoBieHHOro I'TJ] Iy OYMUCTKM OTIIOXKEHMH Ha
JoTaTkax TypOMH M COJIBHIX OTIOKEHWI Ha JIOTATKax
KOMITPECCOPOB.

Ounctky u mpomeieky I'TH BCC m CHAIIII
JOMYCKAaeTCAd IPOU3BOAUTE B IOPTY C TOMOINBIO
6EpeTOBRIX YCTPOHCTB.

Ou4ncTKa WM IPOMEIBKA TIPOTOTHOM JaCTH JOMKHEI
obecrieanBaTh BOCCTaHOBIEHME XapakTepucTuk I'T]I.
CpencrBa OUMCTKH (TIPOMBIBKH) HE JOJIKHBEI OKa3HIBaTh
KOPPO3HOHHOTO BO3ZCHCTBHSA Ha IPOTOIHYIO JacTh I 1]
M TOBEPXHOCTH YTHJM3aIMOHHOTO KOTJa, DPAacIoio-
xeHHOro 3a I'TJI. OTXOZE IPOMEIBKH OJIXKHEI
CIIMBATHCS B CIELMATEHEIC LICTEPHEL.

Moromee cpeactBo s mpoMeBkH ['T]] momkHO
MMETh CaHWTapHOe OXOOpEeHWe K MIPUMEHEHHMI0 Ha
MOpPCKHX CyAaX.

8.1.11 BosmyxozabopHrie ycrpoiictea I'TJl ZomxHbI
6rTe 0OOpymoBaHE (PHIETPYIOLMMH yCTpOHCTBaAMH,
IPEAOTBPAINAIOIIUMHE ONACHEIE IS HOPMaIbHOMN
skcmuryatatmu I'TJ] ckopocTH 3aHOca IPOTOYHHIX
gacTeit kommpeccopoB. IIpoBepka s¢¢dekTHBHOCTH
GUNBTPYIOIIMX YCTPOHCTB HOMKHA COBMELIATHCH C
TIPHEMOCAATOIHEIMH UCIHITAHISAME CYZHA.

Pasmemenue mpueMHOM dacTH Bo3myxo3abopHoro
ycTpoiicTBa HONXKHO HCKIOYAaThH HOMafgaHWe B
KOMITPECCOp BOZEI, IIAPOB BHITyCKHEIX Ta30oB M BEIOPO-
coB M3 BeHTWIATOpoB. Heobxomumo mpemxycMoTpers
MEpH, He NOIYCKAIOINe OONECACHEHNs BCACHIBAIOLIETO
TpaKTa, €CIH IO YCIOBHAM DOIKCIUIyaTallMM CyZHA
CYILECTBYET OIAacCHOCTh O0NeJeHEeHHS.

JomxkeH OHITB IPEZYCMOTPEH DE3CPBHHIN IIpHEM
60 % Bosmyxa Ha ciydaif oOnefieHeHWS BO3XyX03a-
60pHOrO TpakTa.

Mepsl npoTHB 0O0NeACHEHMS M PEe3CPBHEIA MpHEM
Bozgyxa s BCC u CIIII mo comiacoBaHMio C
PeructpoM goryckaercs He IpeXyCMaTpHBaTh.

Bo3gyxo3abopHoe YyCTPOMCTBO HE HDOJIKHO
BEI3HIBATH 3aBUXPEHHE Ha BXOJE B KOMIIPECCOD,
TIpMBOZALICE K CHIDKCHHUIO €ro yCToHumBO#M paboTel Ha
BCEX SKCIUTyaTaI[HOHHEIX PeXHMaXx.

CucreMmnl pgpeHaxell #3 BO3XYX03a0OPHBIX YCT-
poiicTB JOIMXKEE! GRITE 060PYROBaHE! THAPO3aTBOPAMH.

JlomkHB OHITE TPeXyCMOTpeHH OricTpomeicT-
BYIOIIIME TIPUCTIOCOONICHA IS 3aKpHITHA BO3AyX03abopa.

8.1.12 CucTeMEl BHITYCKa Tra3oB JODKHEI HMETh
YCTpONCTBA 3aKPHITHA ¢ JUCTAHLIMOHHBIM TPHUBOIOM IS
HCKITIOICHUA LIMPKYIAINH ra3a v Bo3ayxa gepes I'T]] xax
TIPH TIOXKApPE, TaK M BO BPeMs CTOSHKH.

Ecim oxmH BO3ZYXOBOA HJIH BHXJONMHOM
TpyOOIIPOBOA YCTaHOBJIEH Ha ABa M 0oJjiee ABUTATENS,
HE00X0MMO HCKIIIOYHTh LMPKYJMIMIO BO3AyXa M rasa
gepe3 HepaOOoTAIOIMH JBHTATEb.

8.1.13 IMaxTer 3aGopa BO3AyXa M BHIMYCKa rasa,
TOIUIMBHEIE, OXJIAXJAIOIINE W JOPyTHE TPyOOIpOBOIBI
JIOJDKHBI TIPHCOEAMHATLCA K JBHTATENIO TaK, YTOOH He
TepeZlaBaTh K MECTy NPHCOCAWHEHHS YCWIMH TpH
pacImpeHvy.

TpyGompoBOIEl HOJNKHE BEIAEPXWBATH YPOBHH
BuOpanyy, BEI3EIBacMEle pabotaromum I'T]I.

8.1.14 B Bo3ayxoBoZax M INaxXTax MmIA TOJBOAA
BO3LyXa K KOMIIPECCOPY BCE BHYTPEHHHE IETAllH
JOOJKHEI M3TOTOBIATECA W3 KOPPO3HOHHO-CTOMKHMX
MarepuajaoB. PasMepel getanelt M Kpemeka JOJDKHBI
HCKIIIOIaTh BO3MOXHOCTh MX MPOXOA Uepe3 3alINTHHIE
CeTKH Tiepell KoMmpeccopoM. Beck kpemexx BHYTpH
JoinkeH cronoputhed. IIaxTel M BO3ZYXOBOAB! JOJKHBI
obecrieunBaTh BO3MOXKHOCTh NMEPHOINIECKOTO KOHTPOIIA
COCTOSIHHS BHYTPEHHHX IIOBEPXHOCTEH.

8.1.15 Bce Typ6okoMIIpeccoph! ¥ CHIIOBBIE TyPOHHEI
JO/DKHEI MMETh YCTPOHCTBa i IPOBOPAIMBAHMSA.
JomkHa OBITH TpEeZyCMOTpEHa GIIOKAPOBKA BaJIOIIOBO-
POTHOTO yCTPOMCTBa C IyCKOBHIM ycrpo#cTtBoM I'T]] mim
ABTOMATHIESCKOS OTKIIIOUEHHE.

Ha Omictpo oTkmodaeMeIx Mydrax moipkHa OBITH
TIpeAyCMOTpeHa OIOKMPOBKa, HCKITIodatomas myck I'T]|
TIPH OTKJIIOYCHHOM PEIyKTOpe.

8.1.16 I'T/] mia npuBOAa aBapHIHOTO IreHEepaTopa u
MOXAPHOTO HAcoca MHONXKEH HMETh AaBTOHOMHEIS
LINCTEPHEI TOIUIMBA, CMa3KM M OXJIAXIECHMA. ABTOMa-
THICCKHMI 3amycK MAOJDKEH OHITh IpoxyOiupoBaH
PYTHEIM C MECTHOTO TIOCTa YTIPaBJICHHA.

8.1.17 JloiokHa OBITH TIPEXYCMOTPEHA BO3MOXKHOCTH
BHITIOJTHEHMSA TIepel KaXaeIM IyckoM I'T] «xomogHoro
3ammycka» (JIOKHOTO Tycka 0e3 ToZaJM TOTUIMBA) IJIA
yaanenmsi ocrasmeroca B I'T]] sxuakoro Tormmea (Wi
rasa mpu paboTe Ha ra3e) OT HEYJaTHOTO 3aIyCKa WK 13-
3a MPOTEUEK TOIUINBA B KAMEPY CTOPAHMA IPH CTOSHKE B
TOTOBHOCTH.

TIpOoJOIKUTEIGHOCTh H KOJNIMYECTBO «XOJOZHBIX
3aIyCKOB» IO/DKHO OOECIEUNTh TOJNHYIO BEHTH/ILMIO
I'TII oT HecropeBImero TOIUTHBA (ra3a).

8.1.18 Jlma mupemympexacHHs TONANaHNA TapoB
Macia B OKPYXXAlOImYI0 Cpefy MAacifHbleé CHCTEMBI
OOJXHE OBTH OOOPYZOBaHH CHELHHAaJBHEIMH
MAclOOTACIUTeIIME €O cOpocoM Bo3myxa B INAxXTy
BBIITYCKA OTXOMAIIMX Ta3oB (Ha Cpe3 ra300TBOIA).

8.1.19 Kaxmeni I'T/] aoyDkeH OBITH 3aKpHIT MIyMO- H
TEIJIOM30JHPYIOIIAM KOXyXoM. IIpOCTpaHCTBO BHYTpH
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KOXyXa HODKHO TPONYBATECS CHELMATBHEIM BEHTHIA-
TOPOM WIM 3a CYET 3XKCKUMH BEITYCKHHIX Ta30B.
TeMIieparypa Ha BHEIIHEH TMOBEPXHOCTH KOXYXa JOJDKHA
OTBEYaTh CAHUTAPHEIM HopMaM. IIpM 3TOM IJO/DKHEI OBITH
o0ecTiedeHEl AOCTYN K OCHOBHEIM COOpHEIM €IMHWLIAM M
JeTamaM Iid OOCIyXvBaHWA B DKCIUTyaTallMH, a TaKoKe
OCMOTP TIPOTOTHOM JacTH TYPOMH, KOMIIPECCOPOR M Kamep
CTOpaHUs SHAOCKOIIAMH.

Jna obecriedeHMs CaHWTapHEIX TpeGOBaHMii IO
YPOBHIO IMyMa B MANIMHHOM OTHEIEHHMH JOJDKHO ORITH
TPEeAYCMOTPEHO TIyHmEHHE IIyMa Ha BXOHE BO3AyXa H
BRIXOAC rasa w3 I'T]I,

8.1.20 Kaxamii I'TI] momkeH HMETh CHCTEMY
TMOXApOTYNICHHA, ABTOHOMHYI0O OT CHCTEMBI ITOXa-
POTYIIeHHs MamMHHOrO OTAENeHHA. IIpn HamHIMH Ha
cymHe Heckoybkux I'T] mo/DkHa OBITH TIpeXyCMOTpEHA
BO3MOXXHOCTh IIOJ@a9¥ OTHETYLIAMET0 BEUECTBA OT
TPOTHBONOXKapHO#M cucteMH omgHoro I'TJ[ x apyromy.
KonndecTBO OrHeTymAliero BeEIIECTBa B CHCTEME
TIOXKAPOTYIIEHHA JOJDKHO OBITH pacCIMTaHO M3 YCIIOBHA
3aNOJTHEHHSI BHYTpeHHero oOpema kaxgoro I'TI wu
HAXOIAMIEroCA 3a HMM YTHIM3aLMOHHOTO KOTiIa (TIpH
ero Haymunn). [I'TI] mookeH OwITh 00OpYHOBaH HBYMS
HM3BEINATE/IAMH TIOXKAPHOH CHTHAM3AMHM — TEMIIe-
paTypsl Cpemnl ToJ IIYMO- M TEIUIOH3OIMPYIOIHM
KOXyXOM M BRIITYCKHBIX ra3os 3a I'T]I.

8.1.21 TpyGompoBOAK! TOIUIMBA M Macia JOJDKHBI
OLITE PACIIONOXKEHE! WM 000PYXOBaHH TaK, YTOOH TIpH
paspuBe TpyOonpoBOmOB OBLIa WCKIIOYEHa BO3-
MOXXHOCTB TIOTIafaHuA MPOoTedeK Ha ropsaue gacta I'T]I.

8.1.22 3anacHble 9acTH, HaXONMINHECS Ha CYIHE,
IOMKHBEI OTBedaTh TpeboBanmam taOn. 10.2.8 gactu VII
«MexaHU9EeCKHE YCTaHOBKM». M3roToBHTENHh TIa3o0-
TypOMHHOTO arperara MMeeT MPaBO MPEXOCTABUTE CBOM
TIEepedHN 3amacHBIX dacTeW, MCXOoAs M3 OIHTa
SKCIUTyaTalMy JaHHOTO THIIA arperara.

8.1.23 Ilpm xoHBepTHpOBaHMM JABWTaTeNned mIs
paboTH B MOPCKMX YCIOBHMSAX HOJDKHEI OBITH IIPOBe-
ICHE COTJIACOBaHHEIE ¢ PermcTpoM mpoBepKH Ha
obecriencHue pecypcea.

8.2 POTOPBI I'T/

8.2.1 Pacger Ha mpouHocts poropos I'TH momxeH
TIPOHM3BOAUTECS I PEXHMA MAKCHMAIBHOW MOIIHOCTH
M O PEXKHMOB, NPH KOTOPHIX HATIPDKEHHA MOTYT
JOCTHTaTh MAKCHMAJIbHOTO 3HA4¢HuA. [IpoBEpOTHBIM
pacdeT TypOWHEI, maomel H3OHITOYHYI0 MOIIHOCTB,
TIPOM3BOAMTCA I YaCTOTH BpamieHws, Ha 20 % BEIIe
HOMHMHAJILHOH, IS OCTAIBHEIX POTOPOB IPOBEPOTHEIH
pacdeT IPOM3BOAMTCA A 9aCTOTH BpameHud, Ha 10 %
BBIIIC HOMMHAJIBHOM.,

8.2.2 Jlnma Bpamarommxca getanei [T moinkeH
OHITH TIPOM3BENEH PACYET HA YBEIMYEHHEIA KPYTAIIHA

MOMEHT, cCOOTBeTCIBylommii pabore I'T/l mpu Temmepa-
Type Hapy>XHOTO Bo3ayxa, Ha 20 °C HmbKe pacdeTHOM.

8.2.3 Pacuer Ha MPOYHOCTH BPALIAIOIIUXCH AETAICH
Ta30BHIX TypOMH 3a[[HETO XOZa JOJDKCH IPOM3BOAMTECH
Ha MaKCHMAIBHBIH KPYTAIOMH MOMEHT, COOTBETCTBYIO-
IV 3KCTPEHHOMY TOPMOXXEHHMIO CyIHA C TPUMEHCHHEM
«KOHTprazay.

8.2.4 Pacuer Ha MPOYHOCTH Y3JIOB, IEPESHAIOIINX
momHocTe I'T]] s mpuBoAa CyNOBEIX TI'€HEPaTOpoOB
TOKA, JOJDKEH MPOM3BOAMTHCA IO KPYTAILIEMY MOMEHTY
IS pexXuMa KOPOTKOTO 3aMBIKAHMS, €CJIH B CHCTEME
«IBHTATENb — TEHeparop» He NPHUMEHAIOTCA CIie-
IHANLHEIE My(TH TPOCKAIB3LIBAHAA.

8.2.5 Kputndeckads 49acToTa BpalIEHHA pOTOpa
JOJDKHA OMPEAENATECA C YIETOM KOHCOJIEH M OTBEYaTh
TpeboBammaM 3.2.2. JInA KOHCOJNBHEIX POTOpPOB
HeoOXOMM pacdeT MpPEleCCHH M JOTIOJHHTENBHBIX
Harpy30K OT THPOCKOTIHIECKOTO MOMEHTA.

8.2.6 JIooKHBI BBIIONHATHECA TaKkke TpeGCOBaHMA
323 —325.

8.2.7 JluHaMPYeCKHEe HANpPSKCHHA B JIONAaTKax
KOMIIPECCOPOB, PabOTAIOIMX B KOPPO3WOHHOH cpeae,
JOJDKHEI OBITH OIPEAENCHB SKCIHEPHMEHTANEHO TIpeH-
TIPUATHEM-H3TOTOBATENICM HA BCEX pabOdMX peXMMax,
BKITI09as PEKMMEI 3aIyCKa, M OOJIONATHIBAHUE JIOJDKHO
OBLITE OTCTPOEHO OT ONACHEIX (POpM KOJIeOaHMA. 3anac mo
YCTaJIOCTHOM NPOYHOCTH pabOumX JIONATOK JNODKEH ORITH
He MeHee 3 I OCHOBHBEIX PEXMMOB M 2,5 — mia
TIpoXoAHEIX. OTCTYIUIEHHE OT 3TOTO TPeOOBaHHA BO3MOX-
HO, eCJM m3roToBnTes s I'T/I mpuBeAeT JaHHEIE O HANEXK-
HOCTH JIOTIATOK KOMIIPECCOPOB B KOPPO3HOHHOHM cpeae
TPV MEHBINMX 3aIIaCax 1O YCTAJIOCTHON IIPOIHOCTH.

8.3 KOPITYCEI I'TJ{

8.3.1 B xopmycax ra3oBhIX TypOHH M KOMIIPECCOPOB
JOJDKHEI GBITh TIPESHYCMOTPEHBI CTICHMATBHBIC JIIOIKH VT
OTBEPCTHA UL OCMOTpA JIONATOYHOIO ammapara, a Camu
I'T]] noyoKHBI CHA0XKATECA CIIELMAIIBHEIMA TIPHOOpaMH IS
0OCMOTpa (SHAOCKOIIAMH).

8.3.2 Ecim B I'T]] mcrnons3yloTcs TOMIIHITHHKA
ckoibxenusd, kopmyc I'T]] mokeH oTBedath TpeGoBa-
oM 3.3.7.

8.3.3 IIpn npuMeHeHMH BHYTPEHHEH H3OJIALMH
KOpITyca Ta3oBO#i TypOMHEI NOIDKHO OBITH obecmedeHO
HaficXHOe €€ KpPEIUIEHME M TIOKPHITHE KOXYXaMH,
MCKII09AI0I[ee MECTHOE OTOJICHHE IOBEPXHOCTH
KOpITyCa M TOMAfiaHie M30JMIMA B TIPOTOIHYIO JaCTh.

8.3.4 KoHcTpyKumMsa MacIAHBIX YIDIOTHCHHH JOJDKHA
MCKIIOYaTh TOTIAlaHHEe Maclia M MAaCHAHEIX TapoB B
TIPOTOYHYI0 9acTh TYpPOMH M KOMIIPECCOPOB, a TaKXe
BHIGPOC Maciia ¥ TapoB HapyKy.

8.3.5 Kaxgmiit I'T/[ momxeH MMETh IpeHaXHEIC
OTBEPCTHA B HH)XHEH TOUKe Kopmyca. JIpeHaKHEe
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OTBEPCTHA JODKHE MMETh CJIMBH Hepe3 OTKPHITHIC
BOPOHKH, COCIMHCHHEIE C IMCTEPHAMM IPOTEYeK, A
u3bexanus 3aromeHus I'TJ] IpH NepemoTHeHHH
LIMCTEPH TIPOTEICK.

8.3.6 KoprycH M KoXyXH TO/DKHEI 0obecrednBarh
HeTpoOMBaeMOCTE IPH OOpPEIBE paboueii JTomaTky.

8.4 NOMIIAITHAKHA I'T]

8.4.1 TlogmumHukH ckoubxeHMs ['TH XODKHEI
oTBedaTh TpeboBaHuAM 3.4,

8.4.2 JIna cymoBmrix I'T/] Bcex THIIOB pasperaerca
TMPUMCHCHUC TIOOIIMITHUKOB Ka9CHUA.

8.4.3 Ha xaxIoM CITMBE CMa30THOTO Maciia U3 OIop
I'T nomxHEI OHITE YCTAaHOBJISHH CHTHAJIN3aTOPEHI
HAJIM9IUsl CTPYXKKHM M JaTUMKH TEMIIEPATyphl Macia.

8.4.4 TlpyuMeHeHHEe BHYTPEHHMX NOMIIMITHAKOB Ha
TPEXOTIOPHEIX BajiaX MOJKHO OHITE TEXHHUSCKH 000C-
HOBaHHO M COITIacoBaHO ¢ Permcrpom.

8.4.5 JIro6as ocranoBka I'T]] He JODKHA IPHBOAUTE
K TOBPEXACHHIO TIOQIIMITHUKOB, IIA 9€ro HeOoOXOmIMO
TIPEAyCMOTPETh MOZJady CMa3Ku IpH ocTaHOBKe I'T/] m
aBTOMAaTHIECKOE BKJIIOYEHHEC CHCTEMEI IIPOKPYTKH
POTOpOB.

8.5 KAMEPhBI CT'OPAHHS

8.5.1 Ycrpoiicteo kamep cropamma ['T/ HODKHO
obecreunBate ymoOHOe WX OOCITyXHMBaHME H BO3-
MOXHOCTh 3aMeHBl (OPCYHOK M XapOBHX TpyO B
CYZOBHIX YCIOBHAX. DOPCYHKHM HNOJIXHH OHITH
B3aMMO3aMEHAEMbl (€3 3HAUMTENHHOW pEryIMpOBKA
CHCTEMBI TIO/I29H TOILIMBA.

8.5.2 Jlomxua O®RITE OOecredeHa BO3MOXHOCTH
OCMOTpa JHIOCKONAMH JKAPOBEIX TPyO Kamep Cro-
panus 6e3 ux pa3bopKw.

8.5.3 Jlo/oKHO OBITH MCKITIOYEHO TIONAJAHIE TOILIMBA
B kamepun cropanusa ['TJ[ umpum HepaborawiueMm
JBUTATENE.

8.5.4 TomnmmBHEEe TpPpyOONPOBOAE BHICOKOTO
JaBJIcHUS ¥ TJIaBHBIE (DOPCYHKM HOIDKHEI OCBOOOX-
JaThCd OT TOIUIMBA TIOCIE OCTAHOBKM ABHMTATENSA MM
TIpexpaiesus paboTs GOpCyHKH.

ITyckoBEIE TOIUIMBHBEIE TPYOOIPOBOZEI M ITyCKOBHIE
dbopcyHKM TOIDKHEI OCBOOOXKAATECA OT TOILIMBA IOCIE
TIPEKPAICHHUA PeKUMA ITyCKa.

OcBoOOXKIEHIEe OT TOIUTHMBA AOIDKHO OCYILSCTBIATHCS
TIyTEM AaBTOMATHYESCKOTO OTKPHITHS KIIAIIAHOB CJIMBA HA
COOTBETCTBYIOILIEM TpyOOTIPOBOZIE.

8.5.5 I'T nomkeH ORITE 00OPYAOBAH HE MEHEE, IeM
JBYMSA BOCIUIAMEHMTEISMY.

8.6 TEINIOOEMEHHBIE ANITAPATBI

8.6.1 B temnooOMenHrix armaparax I'T]] (perewe-
paTopax ¥ BO3AYXOOXJIaOHUTEINIX) XOJDKHA ORITH Ipeyc-
MOTpEHa BO3MOXKXHOCTh 0OHapyXeHHA IIPOTEHEK U MecTa
TIOBPEKICHHOTO 3BE€HA C MOMOILBIO OTPECCOBKH.

ITnoTHOCTE pereHepaTopa AOJDKHA IPOBEPATHCA KaK
TIO Ta30BOM, TaKk M IO BO3AymHOH cTopore. Criocob u
TIOPANOK OOHapyXeHHs TPOTEIEK U MECT TOBPEXKHCH-
HEIX DJIEMEHTOB, & TakXKe BHIKIIOYCHHE TOCIENHAX
JOJDXKHEI OBITh M3JI0XKEHH! B CIICUAIIGHOM MHCTPYKIHH.

8.6.2 JloyxHE OHTP HCKIIOYEHE ONACHEIEC
pe30oHaHCHBIE KojIe6aHMA M aBTOKOJCOAHHMA IIEMCHTOB
TETUIOOOMEHHEIX aIIapaToB.

8.6.3 Pereneparop mokeH OwTH 00OpymOBaH
CHCTEMO#H NOXapOTymMeEeHHS B COOTBETCTBHH C
TpebopanuamMu myHkta 11 Tabm. 3.1.2.1 gactu VI
«IIpoTHBOTIOKAPHAS 3ALINTA».

8.6.4 Bozmyxooxsagnrerm I'T/] KOJDKHEI OTBEYATH
TpeboBarmam 1.5.6.

8.6.5 Bo3myxooxiaguTeNH MOJIXHE JONMYCKATh
BO3MOXHOCTE OCMOTPA M WHCTKH TPYOHBIX JOCOK, a
TaKke TIYMEHAA JMOOLIX TpyOOK 03 CHATHS KpPHIIIEK.

8.6.6 Bo3ayX0OXNaANTENM MOJXKHH HMETh
YyCTPOMCTBA WIS HENPEPHIBHOTO YAAJICHHS BJAard,
BHIIazaromei w3 Bo3mayxa mpu pabore I'T]T.

8.6.7 TemnooOMeHHEIe ammapaTsl JOJDKHEI TAKXKE
oTBeuats TpeGoBaHuAM pasa. 1, 2 u 6 gactn X «Komml,
TEILIOOOMEHHBIE aIiapaTl ¥ COCYABI T0H JAaBJICHHEM),
3a MckmodeHueM 6.3.1 — 6.3.4, 6.3.6.

8.7 YIIPABJIEHME, 3AIIHTA H PEI'YJIHNPOBAHHUE

8.7.1 Tnapnmii I'TH pomkeH G6uTe 0GOpymOBaH
CHCTEMON aBTOMAaTHYECKOTO pPETYIMPOBAHHA M
IUCTAHIMOHHOTO YTIPABJICHAUSA, 00SCIICINBAIOIICH:

.1 3amanme TpebyeMoro pexmma ¥ YCTOHIMBOE
ToAmepXXaHHe ero BO BCEM JHama3oHe paboumx
000pOTOB ¢ HMCKIIOYEHMEM BO3HMKHOBEHHA TEILIOBHIX
YRapos;

.2 3aIyCK M OCTAHOBKY B JIFOOBIX 3KCIUTYaTallHOHHBIX
YCIIOBHSX;

.3 moamepxaHHe YCTOW4HMBOM pabOTEI KoMmpec-
COpOB W KaMep CropaHHS Ha BCEX TEPEMEHHBIX
peXuMax M IO Harpyskoi;

4 TipeoTBpaILieHHe 3abpoca TeMmepaTyp rasa;

5 emmHoe ympaBnenme I'T/[ m aBwxwmTeNeM OT
OZHOTO pHIYara MJIM MaxOBHKAa IIPH COXPaHEHMH
BO3MOXXHOCTH PasfeiIbHOTO YIIPaBIICHHA;

.6 orpaHuMYeHME KpYTAINETO MOMEHTa Ha BaJy
0T00pa MOIHOCTH (TIpH HEOOXOAMMOCTH);

.7 mpoxyBKy KaMep CropaHus TYpOHH M ra3o0TBOAA
OT CKONMBILIETOCH XKHUAKOTO MM ra3000pa3HOro TOIHBA
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Tiepez 3aKUTaHUeM IIPH IIyCKE WK MOCIIe HEyNaBIIErocs
mycka (cMm. 8.1.17).

ITyckoBEle YCTpOWCTBA IOJDKHEI OBITH YCTPOEHEI
TakuM o00pa3oM, 9TOOB TIPOLIECC BOCILIAMEHEHHS
TpeKpamancd ¥ ITTaBHBIM TOIUIMBHEIA KJIalaH 3aKphi-
BaJICA TIPH HEHCIPABHOCTH 3aXKMTaHUA, CpabaTEIBaHMK
32T ¥ octaHoBkax ['T]I.

8.7.2 Kaxpas cuoBast Typ6una I'T]] mo/mkHa UIMETH
TIpENENBHEI BHIKJIOYATENh (0 YacTOTe BpalleHWd),
HETIOCPEACTBEHHO COCAMHEHHEIA C BaJIOM TYpPOHMHEL
TIpenebHEL BHIKIIOYATEIh H UCTIOHUTEBHBIC OPTaHBI
CHCTEMEI 3aIMTH JIOJDKHEI WMMETh BRICOKOE OHICTPO-
OefCTBHE, HO HE JOIDKHH MAOMYCKaTh BO3MOXHOCTH
pasroHa TypOMHEI CBEPX YCTaHOBJICHHOM TpemeBHOM
YaCTOTH BPAIICHHA.

IIpemensHas 4WacToTa BpAmIeHMA HE IOJIKHA
TIpEBHINATh HOMMHATHHYIO Gonee deM Ha 15 %.

8.7.3 I'maBamie I'T]1, paboTaromme Ha rpeGHOM BUHT,
KpOME TIPEJEeBHOTO BHIKIIOYATENS HO/KHH HMETh
PEeTyNATOpP CKOPOCTH, OTPAHMYHBAIOIINN YacTOTY
BpAalllcHAS CHIOBOH TypOMHE NpH H3MEHEHHH
HArpy3KH XO BBOAA B JEHCTBHE NpPEACIBHOTO
BHIKJTIOTATENA.

Hactpotika perynatopa CKOpPOCTH IOJDKHA ORITh
BHITIOJIHCHA TaKMM 00pa3oM, YTOOHI 9acToTa BpAILCHHA
CHIIOBOMi TypOMHEH He TpeBHINala HOMHHAIBHYIO
9acTOTy BpauieHus Gonee ueM Ha 8 %.

TIpy CHIKEHMM TOJAaYM TOIUTHBA PETYJISTOPOM HE
Jolryckaercs ocraHoBka I'T]1.

I'TH, mpuBomfmMe TreHEPaToOpHl, MOJDKHEI HMETh
PEeTyJNATOPH YacTOTH BpalleHHA, OTBEUYAIOIIUE
TpeboBarmam 2.11.3 — 2.11.5.

8.7.4 I'masuent I'T]] momkeH obecrieaMBaTh CTOSHKY
B Te4CHME He MeHee 60 MUH B pe3KMME «CTOIl — BHHT» C
BO3MOXHOCTBIO ZIaTh X0 HEMEIJICHHO TI0CIIE MOIy9eHHS
kxoMau#eL TIpy OCYILECTBICHAM PEXHMA «CTOI — BHUHT»
JOIyCKaeTcs BpalleHHe IpeOHOTO Bala C JacTOTOH He
Gonee 3 mum "

HeorpanndeHHas BO BpeMEHHM IBamLaTHMHUHYTHAS
roroBHOCTE [T momkHa mpeXyCMaTpHUBaTh B TEICHHC
20 My BO3MOXHOCTE 3amycka I'TJl, ero mporpera, a
TaKXKe Ja9¥ XOIa.

8.7.5 JloykHE BHIIONHATHCH TpeGoBanus 2.4
gacti XV «ABTOMaru3aims».

8.7.6 TmaBubie n BcromorarebHeie ['TJ KOMKHEI
6HITE CHAOXeHBl YCTPOMCTBOM M SKCTPEHHOH
ocraHoBku I'T]] ¢ moGoro pexxuma pabGoOTE He MeHee
geM IBYyMS HE3aBHCHMEBIMH CPEACTBaMHU.

IIpn ympapieHMm U3 pyneBod pyOku HO/DKHA ORITH
TIPEAYCMOTPEHa BO3MOXHOCTh 3KCTPEHHOH OCTaHOBKH
I'TA c¢ mocra ympaBicHHS B MAIIHHHOM OTHEICHUM
BOmu I'T]I.

8.7.7 MauerpoBoe ycrpoiictBo I'T]] ¢ TypOuHO#H
3aHETO X0Aa HO/DKHO OTBedaTh TpeboBammaM 3.6.1 u
3.6.2. MaHeBpOBEIC KJIAIIaHEI TIEPEAHETO M 33JJHETO XOZa

JOJDKHEI OHITH CONOKMPOBAHEL IIpH H060M MOIOXKEHIH
MAaHEBPOBEIX KJIAmaHOB IOJXHE 06ecmeauBaThCcd
JOCTaTOYHBIE 3aMachl yCTOHIMBOCTH paboTHI KOMIIpec-
copos I'T/I.

Ha I'T/] gomkeH OBITh MECTHEIA TIOCT yTIPaBICHHS
TypOWHO#M 3aJHEro xoza.

8.7.8 Cucrema 3ammtsl I'T][, MOMMMO IPEAEIBEHOTO
BHIKITIOUATENS, NO/DKHA 00ecTicaMBaTh IIOJHOE IpeKpa-
LICHUEC TTOJaYH TOIUIMBA 110 CICAYIOLIAM IapaMeTpaMm:

.1 mageHmIo JaBieHNs CMa309HOTO MACia B CUCTEME
HIDKE JIOIyCTHMOTO;

.2 TOBHIIICHHIO TEMIIEPATypHl Ta3a Teped WM 3a
TypOHHOMN CBEpX HOITyCTHMOMH;

.3 mpezenLHOMY 3HAYEHHIO YPOBHEH BHOpaLym;

4 cpuBy dakena;

.5 DpPEBHINEHMIO YACTOTH BpaLIEHHA KOMIIpeccopa
HH3KOTO JABJICHMA BHINIE MPENETBLHOM (WA TpeXBaMBHBIX
I'T/I co croGonHO#M TypOMHOM BHHTA M TA30BBIM PEBEPCOM);

.6 TpeleNLHOMY OCEBOMYy CHBHTY KaKOTo-THGO
poTopa;

.7 aBapwitHo# 3arazopanHocTa MKO npn paGote Ha
rase.

B aBapuiHEIX cnydJasx JoikHa OHITB mpexmy-
CMOTPEHa BO3MOXHOCTh PYyIHOTO TIPEKPAILCHHA TIOJaTH
TOILUIMBA C MECTHOTO TIOCTa ympasienua Bomsu [T/,

H3roToBuTEIE MOXET BBOIMTEH JOIOJHHTEBHEIC
3aIlUTH B 3aBHCHMOCTH OT KOoHCTpyKimH I'TII.

8.7.9 ArtomMarmsupoBaHHEIe DiaBHEIC T'T]] AOMKHEI
oTBedaTh TpeboBaHMAM JacTH XV «ABTOMATH3ALND).

8.7.10 Cucrema ympasienust I'T]] mo/oKHa OTBEYATh
takxe TpeboBaHuam 2.5, 3.1 — 3.3 gactu VII
«MexaHn9eCcKue YCTAaHOBKI.

8.7.11 PaGodas cpea CHCTEMBI yNpaBJICHHS HE
JOJDKHA TIPY HU3KHMX TEMIIepaTypax CTyImarhCsad W OBITh
JIETKO BOCIUIAMEHAEMOMH.

Cucrema QWIBTPOB M TEIUIOOOMEHHBIX AarMIapaToB
JOkHa o0ecmeduBaTh TPeOyeMyl TemIeparypy H
9HCTOTY paboueif cpemsl.

8.7.12 TIna tnasHoro I'TH gomxHa OHTH
MPEAyCMOTPEHa BO3MOXHOCTh KOHTPOJA IOKa3aHMit
IITaTHBIX TAXOMETPOB.

8.7.13 Cucremn ympasnenua I'T]], mpemnaszHa-
YEHHBIX IS TMPUBOAOB T€HEPATOPOB, JOJDKHEI OTBEYATH
TpeboBarmsm 2.11.3 — 2.11.7.

8.8 KOHTPOJIBHO-H3MEPHUTEJILHBIE IIPHEOPEI

8.8.1 INoct ynpasnenunsa rmragHoro I'T]] JomkeH ORITH
obopyzoBaH mpubopaMM A W3MEPEHUI MapaMeTpoB B
cootBeTcTBHM C 8.7.9 ¥ ycrpoiicTBaMM, YKa3aHHEIMM B
3.7.2.2 — 3.7.2.4, a Taxxe npubopamu, HeOGXOMMMEIMI
IJIS TIPOBENCHMUSA TEIUIOTEXHUIECKOTO KOHTPONISA PaboThl
I'TH.
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8.8.2 TIna Bcniomoraremsabix I'T]] nocT ynpasieHys
TO/DKEeH ORITB 0GOpymoBaH MpHOOpaMM IS M3MEpPEHMS
CIIEAYIONMX TAPAMETPOB:

.1 JacToTH BpameHus poTopa;

.2 maBnenus macia nepen I'T/T;

.3 maBnenmns Tomwmea niepen I'T/I;

.4 Temmeparypsl Macia nepes I'T]T;

.5 TeMmeparyps raza nepes TypOHHOI WM 3a Heil.

8.8.3 Ecim miasueni I'T]] ob6opymoBaH CHCTEMOit
KOHTPOJIT 1 AUAarHOCTHUKH TCXHHUYCCKOTO COCTOSHMA IJIA
OTIPENE/ICHHs BO3MOXHEIX HEHCTIPABHOCTEH B 3KCII-
TlyaTtaln¥, 06bheM TapaMeTpOB TAKOH CHCTEMBI HODKSH
OLITH cortacoBaH ¢ Perucrpom.

8.9 TEILIOYTHJIH3AINMOHHLIA KOHTYP. I'T],

8.9.1 Ilpy HamuMM y ra30TypOMHHBIX arperaros
TEIIOYTHIIM3aMOHHOTO KOHTYpa mapoBad TypOmHa
JOJDKHA OTBedaTh TpeOoBaHMAM pa3l. 3 HacTosmeH
YacTH, a YTHIM3ALUOHHEIA KOTE€I — TpeOOBaHMAM
yactH X «KomIBl, TEIUIOOOMEHHEIC ANNAPATHI B COCYARI
TIOZ, KABIICHHEM).

8.9.2 TemmoyTHIM3aAUHNOHHEIE KOHTYPHI JOJDKHEI
ORITE OOOpYZOBaHEI CHCTEMaMM CO3JaHHMA BaKyyMa B
KoHzeHcarope o mycka I'TJ| mim Bo Bpems mycka I'T]T.

Konpencarop JOMXEH WMETh 3aIIMTy IO ITOBHI-
IIEHUIO JABJICHHS BHIIIE JOITYyCTHMOTO.

8.9.3 JlomxHo OHITH IPETYCMOTPEHO ABTOMATH-
YeCKOe OTKIIOICHHE BaJIOTIOBOPOTHOTO YCTpPO#CTBa
TIapoBO# TYpOMHEI IIPH Hadajle BPAIICHUA POTOpa.

8.9.4 TIpy MCHONMBE30BaHMM HA JBYXBAJLHOM CYIHE
aByx I'T/l ¢ TemwioyTHIM3allMOHHEIMM KOHTypaMu
JIOIyCKaeTCA HCIIONB30BAHME TIEPEKPECTHOTO PeXHMa,
Koraa Ha rpe6HO# Bait ogHoro 6opra pabotaer I'T]], a Ha
rpebHoit Bant apyroro 6opta — mapoBas TypOuHa.

B sTOM ciydae HODKHEI TIPUMEHATHECSA ORICTpO-
OTKJII09aeMEIe pa3o0muTensHeie MyGdTH, paboTo-
CIOCOOHOCTh KOTOPHIX TIPOBEPSETCA TIO CHELMATBHOM
mporpamme, onoOperHo# Permcrpom.

8.9.5 Cucremnl yrmmzaimonubix IITY. JOMKHBI
oTBeuats TpeboBammsM pazm. 17 — 19 gactu VIII
«CucTeMBl ¥ TPYOOIIPOBOABI.

8.10 I'T]], PABOTAIOIIME HA TA30BOM TOILIHBE

8.10.1 TpeboBanua HacToOMIIEH TIABEI PacIpoCTpa-
HamoTea Ha I'TJ[, yCTaHOBICHHEIE Ha Tra3o0BO3ax H
HCTIONB3YIOIIAEC B KadeCTBE TOIUIMBA HCIIAPSIOLIMICT
MEPEBO3MMEL PHUPONHEIA ra3 (MeraH). ['a30B03 B 3TOM
cilydae JOJDKSH OBITh 00OpYHOBaH YCTAaHOBKOM IIOATO-
TOBKYM HCTIAPAIOLIETOCS Ta3a mIs ucnoim3oBanus B I'T/1.

8.10.2 Ha I'T]I, paboraionpe Ha ra30BOM TOILIMBE,
pacpocTpanssiorcss TpeGosarms 8.1 — 8.9.

8.10.3 ITyck I'T/] u pabota Ha BCex 3KCIUTyara-
LMOHHEIX PEXHMMax TMPOH3BOAMTCA HA Ta30BOM TOTLUIMEE.

8.10.4 B razoBom Tommmse, noctynaiomem B I'T]I,
He HOJDKHO OBITh XHAKMX (paximii.

8.10.5 TpyGompoBomel MOZaYH Ta30BOTO TOIUIMBA
JOJDKHEI OoTBedaTh TpebGoBammam 13.12 wactm VIII
«CHCcTEMBI ¥ TPYOOTIPOBOIED».

8.10.6 Ilpn paGoTe Ha ra30BOM TOILUIMBE MHOJDKHEI
BHIIOJNHATECA TpeGoBanna 2.4 wactn XV «ABTOMAaTH-
3aIHAD).

8.10.7 IIpw npexpalieHyH NoJa9H ra30BOro TOIUTHBA
I'TI moskeH aBTOMATHYECKM OCTAHABIMBATHCA TIPH
noMomy GHICTPO3aNMOPHOTO KJaNaHa, PacrloIOKEHHOTO
KaKk MoxkHo Ommke k T'TII.

8.10.8 losokHO OBITH MPEXYCMOTPEHO YCTPOMCTBO
VI PYyYHOTO OTKITIOUEHHA TIOJAYH Ta30BOTO TOILIHBA,
pacnonoxenHoe HernocpeacreenHo y I'TJI. Kpome Toro,
PY9HOE OTKIIOYEHHE AOJDKHO OBITH TIPEyCMOTPEHO M3
HECKOJIbKMX MECT B MAIIMHHOM OTHEJICHAH, U3 TIOMEIIe-
HHAA BHE MAIMHHOTO OT/CJICHHUA B C XOJOBOTO MOCTHKA.

8.10.9 B MammHHOM OTHACICHMM MAOJDKHA OBITH
mpexycMoTrpeHa ATIC mo mpenessHO AOTYCTHMOM KOH-
LIEHTpaIMK Ta3a, cooTBeTcTByIome 30 % oT HibKHEro
mpezeNia BOCIUIAMEHAEMOCTH, C BHIBOAOM CHTHajJa B
Iy,

Tlogasa raza x I'T/]| momkxHa aBTOMaTHYECKH
TIPEKPAIlaTECA MPH JOCTIKEHMM KOHIICHTPALMH Ta3a B
MaIlMHHOM oOTaeneHnn 60 % oT HWXHEro mnpempena
BOCIUTAMCHAEMOCTH. [IpM 5TOM JOJDKHO BHITIONHATECA
TpeboBanme 8.4.5.

8.10.10 Ilpu paGote I'T/] Ha AByX BHZAX TOILUIMBA
(KMOKOM M Ta30BOM) C TIPHMEHEHHMEM CIIELIMANBHOMN
TOIUIMBHON ammapaTyphl, oHa NODkHA ORITh omoOpeHa
Perucrpom.
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9 IBYXTOILIMBHBIE IBUT'ATEJIM BHYTPEHHEI'O CT'OPAHUSA

9.1 OBIIIME NOJIOXEHHMA

9.1.1 TpeGoBaHNA HACTOAIIETO Pa3AEia MPHMEHNMEI

umMpkynsp K JABYXTOIUIMBHEIM JIBHTAaTENIIM BHYTPEHHETO CrOpaHHA

11631

(AT/D c BocIIaMEHEHMEM OT CXarTwsi, paGoTaronmM Ha
JKHIKOM TOIUIMBE M TPHPOJHOM rase (METaHe).

9.1.2 OrtgeneHbie TpeOOBaHMA B CBA3H C TpHMe-
Henwem JIT]I npmeepenn B 4.2.10 gacrm VII «Mexanu-
YecKHe YCTaHOBKW» M B 5.5.1 HacTosme# gacTh.

9.2 YCJIOBHSA PABOTHI HA TOILIHBE JABYX BHIOB

9.2.1 OT] mpm pabore Ha TOIUHMBE IBYyX BHIOB
OOJXHE 0GOPYZOBAaTECA YCTPONHCTBAMM MOAAYH
3aMABHOTO TOIUIMBA ¢ TOCIEHYIOMmEH mozadeil rasoBoro.
Ilpu sTO0M JODKEH GRITH OOecTiedeH BOMOXHO OBICTpHIA
TIEPEXO C TA30BOTO TOILIMBA HA JKUAKOE.

Tlomaua 3amajbHOTO TOIUIMBA B KAXKIBIA IJIMHID
JODKHA 00ecTieTmBaTECa Ha BCEX pekuMax paborsr T,

9.2.2 IIyck AT/, paGora Ha 3aguuii xox
OCYIIECTBIIAETCSA TOJBKO HA XUIKOM TOILTHBE,

9.2.3 IIpu pabote [T/ Ha IIEpEMEHHEIX PEXUMAX,
MaHEBPHUPOBAHWM CYIHA, IIBAPTOBHBEIX OIEPAIMAX
JIOJDKHO HCTIOB30BATHECA TOJMBKO XUIKOE TOILIHBO.

9.2.4 Tlpn BHE3amHOM TIpPEKpAIIEeHHH IOAATU
razoBoro Tommea /T HOKEH NpPORO/DKUTE paboTy
Ha XHMIKOM TOIUTMBE 0€3 OCTAHOBKH.

9.2.5 IOT momxHBI OHITH CHAOXEHEI JaTIAKaMHU
3aIIUTH, MCKIIOYAIONIMME OJHOBPEMEHHYIO IOZATY
Ta30BOTO TOILUTHBA ¥ TIONHYIO TOJATY JKUTKOTO.

9.3 3AIIIATA KAPTEPOB

9.3.1 Kaprepm JTJ momkHEI OBITE OGOPYZOBaHEI
TIPeJOXPaHUTE/IFHEIMKM KJIAIIAHAMH B PaifoHe KaXXJoro
KpHBOILIMIIA KOJIEHIaToro Baia. KOHCTpyKums ¥ JarieHue
cpabaThBaHWA ITPENOXPAHWTE/BHEIX KIAIA-HOB JOIDKHEI
OIPEHENATECA C YIETOM BO3MOXHOTO B3PHIBA
HaKOIIMBIIIMXCS B KAPTEPE YTEdEK ra30BOT0 TOILIMBA.

9.3.2 Ecimu B kauectBe [T/l upumensercs
TPOHKOBEII JBUTATENb, KAPTEP MOJDKEH OBITH 3aIIAINECH
clexyronmmM o0pasom:

.1 pomxHa OHITE IpPeAyCMOTpPEHA BEHTHJIALIMA
KapTepoB, IPENATCTBYIOIIAsAd HAKOIUICHHIO YTE4eK
ra30BOTO TOIUTMBA. IIPH 3TOM KOHIIBI BO3AYINHEIX TPYG
TOKHE ORITH BEIBEIAEHHI B 0€30IIaCHOE MECTO H
00OpYZIOBaHE! OTHEIPETrPaXUTEIAMIH;

.2 JOKHE OHITH YCTAHOBICHHI JATINKH OOHa-
PYXECHHA YTEYEK Tra30BOTO TOIUIMBA WM [PYroe
SKBHMBAaJIeHTHOe o0opynoBanme. PexoMeHayerca
YCTaHOBKAa YCTpOMCTBAa aBTOMAaTHYECKOTO BIIyCKa
HMHEPTHOTO Trasa;

.3 JoJDKHA OBITH IIPEXYCMOTPEHA YCTAaHOBKA JATIMKA
KOHLICHTPALMK MACJISIHOTO TyMaHa B KapTepe.

9.3.3 Ecniu B xauectBe JTJI mpuMeHsercs
KpeHLKONIQHEIA ABHTaTeilh, KapTep IBUTATENA IOJDKCH
6EITE 060PYZIOBaH AATINKOM KOHLICHTPALMH MACIIAHOTO
TyMaHa HJIA CHCTEMOH KOHTPOJS TEMIIEPATypPHl
TIOAIVITHHKOB JIBATATEJIS.

9.4 3AIMTA NOANOPIIHEBLIX IIPOCTPAHCTB
KPEAIIKOII®HLIX T/

94.1 TlognopmHEBEIE TPOCTPAHCTBA JODKHEI 000-
PYAOBATECA JATINKAMH OOHAPYKEHHA YTEYEK Ta30BOTO
TOIUIVBA MIIM IPYTAMH PaBHOLICHHEIMH YCTPOHCTBAMM.

9.5 BITYCKHASI B TA3OBBIITYCKHASI CHCTEMBI

9.5.1 BmnyckHrle TpyOONpPOBOAH M PECHBEPHI
HaAOyBOYHOTO BO3JYyXa, a TAKXKE Ta30BEIIYCKHEIE
KOJUIEKTOPH JOJDKHE! OBITH 00OPYHOBaHE! MPEXOXPAHM-
TCIBHBIMH KJIalAHAMH HWJIM JIPYTMMH 3alllUTHBIMHA
ycTpolicTBaMH.

9.5.2 TazoBmmyckueie TpyGompoBogsl ot AT He
JODKHE! OOBeIMHATECS C Ta30BEITYCKHEIMH TPyOOIpO-
BOJaMM OT JAPYTMX MOBHTAaTelicii, MapoBHIX KOTIOB H
HMHCHHEPATOPOB.

9.5.3 TI'a30BHIIyCKHEIE TPYOOTIPOBOIEI JOJKHEI
obopynoBateca cpencTBamMu b GEKTHBHOM TPOXYBKH.

9.6 TPYBOIIPOBO/BI ITYCKOBOI'O BO3AYXA

9.6.1 IlatpyOxu TpyOOIIpOBOAa IYCKOBOTO BO3MYyXa,
HAYIMHUEe K KaXZOMYy LWIMHAPY, INOJKHEL OHITH
000pyHOBaHE B COOTBETCTBHM C TpeOoBammsamu 2.9.2.

9.7 KOHTPOJIb CTOPAHHA

9.7.1 O6BeM KOHTPOJIA HOJDKEH OBITh YCTAHOBIICH U
mpeNcTaBIeH Ha OHOOpEHHMEe C y4eToM aHajiImu3a

Cm.
LVPKYZAp
116311
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XapakTepa OTKa30B M HMX IIOCICACTBHM /I BCEX

snementoB JT]l, BIILIOIMX HA MPOLECC CTOPAHMA.,
MunuMaTeHEIT 00BEM KOHTPOJIS, BHI aBTOMATH-

geckoit 3ammTel 1 ATIC nmpuBegeHs B Tabm. 9.7.1.

9.8 IOBOJ FA30BOI'0 TOILIMBA

9.8.1 Ha Bxome B KOJUIGKTOp TOZadd TIa30BOIO
ToIumBa K mwmHApaMm T[] AOIDKeH yCTaHaRIMBATHCA
OTHETIPErpafuTelb.

9.8.2 omkHO OBITH TPEXYCMOTPEHO YCTPOKCTBO
IS PYTHOTO OTKITIOYCHHS TOJAa9H Ta30BOTO TOILIHBA K
ATl ¢ MeCTHOro MoCTa yIpaBJICHHS.

9.8.3 TpyOompoBozsl ToAadH Ta30BOTO TOILIMBA
JOJDKHEI OTBedarh TpeOoBammaMm 13.12 mactm VIII
«CucreMnl ¥ TPyOOIIPOBOABDY.

9.8.4 CoemuHeHre Ta30BOTO KOJUIEKTOpA ABUTATEIIS
C CYHOBHIM TPYOOIPOBOZOM Ta30BOTO TOILIMBA JOJDKHO
ofecneunBaTk HEOOXOAMMYIO TIOAATIHBOCTD.

9.8.5 CoemuHeHMs KOJUIGKTOpa IOAA9H Ta30BOTO
TOIUIMBA C Ta30BEIMM KJIallaHAMHM LMIMHAPOB JOJIKHEI
OBITh 3aKTIOYEHEI B TPYOR! MIIM KAHAITHL

9.9 OTKIIIOUYEHME ITOJAYH 'A30OBOI'O TOILTHBA

9.9.1 OTxmogeHme ogaIy ra30Boro Tommea K JJ T
IIyTEeM aBTOMAaTHYECKOTO 3aKpHITHA KJIamaHOB Ha
IBUTATEJC HOOJKHO BHIOJNHATHECH, ecaum JTJ
OCTaHOBWJICA TIO0 MO0OH HEM3BECTHOHM NPHIMHE WM B
ClTydasx, yka3saHHeIX B 9.3.2.2,9.3.2.3,9.3.3,9.4.1,9.7.1
HacTofIei dJactd, a Takxe B 13.12.2 wm 13.12.3
gacti VIII «Cucremsl 1 TpyGOIIPOBOIEI».

9.9.2 Pexomenmyercs, 9TOOBI IIaBHEIM OTCEIHOM
Ta30BBIM KJIANAH TIOABOJA TA30BOTO TOIUIMBA K KOJUIEK-
TOPY 3aKpHIBAICS ABTOMATHYESCKHA TNPH HEHCIPABHOCTH
KJIalTaHOB TIOJa9H Ta30BOTO TOIUIMBA B KAMEPHl CrOpaHus
AT (cm. 9.7.1 Hacrosmue# dacth, a Takke 13.12.6
gact VIII «CrcteMsl # TpyOOIIPOBOAEDY).

9.9.3 Ilomaga razoBoro Tormea k AT/ momkHa
aBTOMAaTHYECKH IIpEeKpalaThCd IPHU HOCTHUKEHHH
KOHLICHTpAaLlMM Ta3a B MAIIMHHOM moMemeHu#H 60 %
OT HIDKHETO TpPeAeia BOCIUIAMEHAEMOCTH. [Ipm sToM
JOJKHBI BHITIONHATECA TpeOoBaHus 9.2.4.

Tabnupa 9.7.1

Ne KonTponupyemsiii napameTp Mecro 3amepa IIpenennHEIC 3HAUCHUA AsroMarumeckoe | MHapkanms
n/o um gerams AT MM napamerpos (AIIC) nm 3akpbiTHe Kiama- | B LITY
YCJIOBUS KOHTPOIIS TIPHU3HAKK HCUCIIPABHOCTH HOB IOJAYH Ia3o-
BOTO TOIUIMBA
1 | T'a3oBrIe Kanase! ¥ GOpCYyHKH 3a- Kaxzprii nummgp 3axIMHHBAHKME TA30BOrO KIIANaHa X Iocrosanao
NaJEHOTO TOILIMBA B OTKPEITOM COCTOSHHH
Ha Beixoze u3 xaxgoro nwivnapal IIponmycku BocmiaMeHeHuUs
2 | Temmeparypa BRITYCKHBIX T830B | OTIKIOHEHHE OT CPEAHEIO 3HAMCHMSA Make. X IlocToanno
3 | dasnenue cropasus B xaxaoM mumaHIpe Makc. X IMocrosnao
OIKIOHEHHE OT CPEIHETO 3HAYCHHS Makc. X IIo BeI130BY
4 | Jasnenve noqaqd ra30BOr0 TOILIHBA Ha Bxoxae B gBurareinn Mumn., X Iocrosauno
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) POCCHHCKHIA MOPCKOH PETHCTP CY/10XOACTBA

LIWPKYIAPHOE NMACBLMO Na 313-09-11261 oT 27.04.2018

KacarenbHo:

BHECEHWS M3MeHeHWi B Mpasuna knaccudnkaunm U nocTpoiiku Mopekux cyaos, 2018,
HI Ne 2-020101-104 B cBA3K C BCTYNNEHWUEM B cuny yHUDMLMpOBaHHbIX TpeBosanui (YT) MAKO A3 1
M53 pes.3

Obbexr(el) Habnogerns:
cypa B NocTpolike

[ata BBOp2 B geicTBueE: HewcTteyeT fo: [evicTeue npogneHo Jo:
¢ MOMEHTa onyGNUKOBaHWA

Ormenset/ nasMmenneT/ LONONHAST LAPKYNsipHoe nuckmo Ne oT

KonuuecTtso cTpanmy 1+ 52

Mpunoxexve(s):
TEKCT nameHenui K 1acTty IX «MexaHusmbi» / /

[eHepancHbI AMpeKTop CZ:Z" ;’f K.I. NanbHukos

i

TekeT LiM: y

HacTosium vHgOpMUpYenm, HTO B CBR3W C BCTYMNEHUEM B CUly yHubwuuposankbix Tpebosanui (YT)
MAKO A3 » M53 pes.3 B vacTb IX «Mexanusme» Mpaun knaccuduxkaumy 1 noCTPORKy MOPCKMX CYL0B,
2018, HIO Ne 2-020101-104 BHOCHTCS UBMEHEHWUA, NPUBEAEHHLIS B NPUIIOKEHUM K HACTOALLEMY
LAPKYNIAPHOMY MUCBbMY.

OpuruHansHoii Teket YT MAKO A3 (June 2017) u M53 (Rev.3 June 2017) Ha aHrnuiickom a3bike
pasmeuieH Ha cnyxebHom caite PC 8 pasfene «BrewwHue HopMaTtuBHbie fokymedTsl PC/02 [okymeHTbl
MAKO/ Ne 1-0202-003-E 1 Ne1-0209-053-E-A1»,

HeoBxogumo BRINONHWTL CRegyouee:

1. PykoBOACTBOBATBECH NOMOXEHMAMMU HACTOSLUErO LIMPKYNALMOHHOIO NUCEMA NPY PaccMoTpeHU: 1
opobpeHyin TexHUIecKoR pgokymerTaumm cypos ¢ 01.07.2018.

2. CopfepxaHue HacToALero UAPKYNALUMOHHOIO MUCbMa A0BECTW 40 CBEASHUA UHCTIEKTOPCKOTo
cocTasa nogpasgenerui PC, savHTEpecoBaHHbIX OpraHuaaunii u nuL B 30He AEATENbLHOCTY
nogpasgenedun PC

Mepeverb n3MeHeHHbIX U AOMOMHEHHbLIX NYHKTOB/IMae/pasnenos (ANa ykasaqus B Jlucte yyeta LiTT
(thopma 8.3.36)):

yacTb X, pasgen 2: 2.4.1, 2.4.3, 2.4.6.1-2.4.6.4, 2.4.8, 2.4.9, MNpunoxeHus |-VI; pasgen 6: 6.3.1-6.3.4,
6.3.5.1,

Ucnonrutens:  Cepos AB. Otpen 313 (812) 3123985

Cuctema «Tesuc» Ne 18-49727

02/2018



MpunoxeHue K LMPKYISPHOMY NUCbMY

Ne 313-09-1126y, oT 27.04.2018

MPABUIA KNACCUOUKALIMWA U NMOCTPOMKU MOPCKUX CY0B, 2018,
HI Ne 2-020101-104
YACTb IX. MEXAHU3MbI
2.4 KONEHYATBLIA BAR

Myukr 2.4.1. Bo Bropom absaue TeKCT «...0PW  YCroOBUM  NpescTaBneHus
060CHOBLIBAIOLLMX PACYETOB UMM SKCMEPUMEHTANBHLIX AaHHbIX» 38MEHSIBTCH TeKCTOM
"NpY  YCRoBUKM  BLINONHEHUS PACUYETOB, YUUTHLIBAIOWWX npumeHumbie TpebosaHus
Mpunoxenun 1, V, VI K pasp. 2 v skenepuMeHTanbHbIX AaHHBIX, NOMYYEeHHbIX B
cootetcTBUM ¢ Tpebosanusmy Mpunoxerus IV k pasa. 2. Tipu 3TOM npuHiMaeMble
KOAhMOULMEHTEI 3anaca NPOYHOCTU JOMKHBL BbiTh 0BOCHOBAHDI. ».

MyHxkr 2.4.3. AGsay «..nosepxHocTHass o6paGoTka ...» 3aMEHSETCst Cnegyromm
TEKCTOM:

«...nosepxHocTHas 0BpaboTka ranTenei pamMoBbIX 1 LUATYHHBIX LWEEK U KPaeB MacsHbIX
oTBepcTUil (UHOYKUMOHHAR 3aKalka, 3akasika OTKPbITbIM NiaMeHeM, asoTupoBaHue,
obkarka, ppobectpyiiHas ofpaboTka M T.N. C ONMWCaHMEM NpoLecca 3akanku) (CMm.
Mpunoxenwe V k pasp. 2);».

Mynxr 2.4.6.1. [locnegHee npeanoxeHue «AnbTepHATMBHBLIA MeTod pacueTa
KOBhPULUMEHTOB KOHLEHTPAUKUM HanpspKeHulh ¢ ucrnionb3osanuem MKO pomkeH GbiTb
cornacoBaH ¢ Pernctpom» JONCSHAETCA CregytolmnmM TekcTom: «(cM. Mpunoxenns Il v
VI k pasg. 2)».

MNyuxr 2.4.6.2 nepsoe npepnoxexue «lanTens WaTyHHOW LWIENKW» [OMNOSHAETCH
TeKCToM: «(cM. Mpunoxexue | k pasa. 2).».

MyHkT 2.4.6.3. MNepsoe npeanoxexve «2.4.6.3 ManTens pamoBOW WeERKU» JOMoNHAeTCA
TekcToM: «(cm. Mpunoxenue | « pasg. 2)».

Nyukr 2.4.6.4. [llepBoe npepnoxenve «2.4.6.4 Kpaid MacnsHoOro OTBEpCTUS»
[AONONHAETCA TEKCTOM: «(CM. Tpunoxerue Il k pasg. 2)».

NynkT 2.4.8 pononHseTcs cnegyowvm TekcTom: «Cm. Taoke Mpunoxenus | v 1l x pasg.
2.7,

Myuxr 2.4.9. Mpepnocneguuit abzal «Mpu Hanuuuy pesynbTaToB UCTILITAHWA Ha
YCTANOCTHYIO MPOYHOCTL MNOMHOPA3MEPHBIX KPWBOLLKMOB WIWM  KOSIEHYaTbiX Baslos,
noaBeprasLUnXCs noBepxHocTHoW obpaboTke, koadduumeHT K nprHumaeTcs Ha OCHOBe
ATUX UCNbITAHWNA. » gononHaAeTcs cnepylownm TekcTom «(Cm. MNpunoxenus IV u 'V k pasa.
2).».

Paspen 2 [OBUFATENW BHYTPEHHENO CrOPAHWA pononnsetcs B KOHUE
Flpunoxennamu | - VI (Cm. YT MAKO M53):



ONPEAENEHUE KO9®O®ULMEHTOB KOHLIEHTPALIMK HANPSXKEHUI B TANTENAX
KONEHYATBIX BANOB (CM. YT MAKO M53)
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PYKOBO[ACTBO MO PACHETY KOS®®ULNEHTOB .
KOHLEHTPALIWMX HANPFOKEHWW B PAOMYCAX TAJITENWAN LLEK

KONEHYATbIX BAITOB METOAOM KOHEYHbIX 3NIEMEHTOB (cm.
YT MAKO M53)

CopepxaHue
1. 1. O6uyue nonoxeHus

2. TpeboBaxus K Mogenu

2.1 PexomeHgauwm N8 SNEeMeHTHOW ceTkun
2.2 Marepuan
2.3 Kpurepuu kayecTsa aneMeHTHOW ceTkn
2.3.1  Kputepuii rnasHbiX HanpsxeHwi
2.3.2 Kpurepuit ocpeaHEeHHOCTW/HEOCPEAHEHHOCTY HaNpPsKEHWA

3. Cnyuau HarpyxeHus

3.1 Kpyverue
3.2 YucTblit narub (MeTbipexToveuHbIi narnb)
3.3 Warmnb co cpesom (TpexTouedHbin uarnb)
3.3.1 Cnocob 1
3.3.2 Cnoco6 2



1. O6Guiue nonoxeHns

Llenblo aHanuaa aenseTcs onpeaenexue KoahMULMEHTOB KOHLIeHTpaUmu HanpsbkeHun (KKH)
B rantensx KoneH4aThix Banoe MK3 Bmecto aHanutudeckoro cnocoba. Bropod us
YyNOMSHYTBIX METOf, OCHOBbIBAETCA Ha 3JMNUpu4eckux ¢opMyrnax, nonyvyeHHbIX u3
pesynbTaToB TEH3OMeTPUM PasnuuyHbIX (hopM KOMEH U, COOTBETCTBEHHO, NMPUMEHEHUE 3TUX
hopMyn orpaHu4MBaETCA UCCNefoBaHHbIMU hopMaMu.

KKH, paccuutaHHbie B COOTBETCTBUM C MNONOXEHWAMM HACTOALLEIo AOKYMEeHTa,
ONpeaensioTCA KaK OTHOLIEHUEe HanpseHud, paccuutaHHeix MK3, Kk HOMUHaNbHLIM
HaNPSHKEHUAM, PACCHUTAHHBIM aHANUTUYECKUM CNOcoOoM (B ranTensax PaMoBbIX W LLATYHHBIX
weex). MNpu ucnonb3osaHuM B PaMKax HaCTOALLEro MeTo4a B rnaee 2.4 HacToALLed YaCTy unun
anbTEePHATMBHLIX METOA0B, ANA pacyeTa U3rnbaloLmX 1 MaBHbIX HanpsHKeHui npy KpyYeHun
paccuYuUTLIBAIOTCA HanpshkeHus no goH Musecy.

[axHas npoueaypa, a TaKKe PYKOBOACTBA MO OUEHKE, MPUMEHWMbl Kak K LUenbHbiM
KONeH4YaTLIM Banam, Tak U K NofycoCcTaBHbIM KONeHYaThiM Banam (Kpome rantenei pamoBbIxX
LIeeK).

AHanus JOMmKeH MPOBOANTLECA B PaMKax NUHERHO-YNPYroi KOHEYHO-3NEeMEHTHON MoJeny, a
BO BCEX CAyJyasiX HarpyXXeHUs CriefyeT npuMeHsATb e4UHUYHBLIE HArpysKkn COOTBETCTRYIOLIEH
BENUUUHBI.

Pacuet KKH B MacnisHbix OTBEPCTURX HE ABNAETCH NPEAMETOM PacCMOTPEHUS HaCTOALEro
Mpunoxexus.

PekoMmeHAyeTCA NPOBEPATE 3MEMEHTHYI0 TOYHOCTE WUCMOMbL3YeMOro KOHEYHO-3M1eMEHTHOro
peluartens, Hanpumep, NOCPEACTBOM MOAENMPOBAHUSA NPOCTON reoMeTpun C NOCTNeayowuM
cpaBHEHVEM HanpsXeHW, nony4yeHHbix u3 MK3, c pesynbtaTtamm aHanWTuyeckoro pacyera
ana vyuctoro usrnba u Kpy4yeHus.

Bmecto MK3 MOXeT Taioke MCNONb30BaThCs METOA MPaHUYHbIX 3NeMEHTOB.
2. TpeGoBanuua k Mmogenu

OcHOBHBIE PEeKOMEHZAaUMW U [ONYyLUeHUs NpU MOCTPOeHUM KOHEWYHO-3MeMEeHTHON Mogenu
npeacTaeneHbl B 2. 1. 3aKoHYeHHan Mogens [orpkHa CooTBETCTBOBATL TpebosaHusm 2.3.

2.1 PexoMeHAauum LNA 3NEeMEHTHOMW CeTKM

Urobpl obecneuyuTs KaveCTBO CETKY, KOHEUHO-3NEMEHTHYIO MOfenb [N  OLUEHKW
KO3 DULMEHTOB KOHLISHTPAUMW HanpsikeHun cnegyet CTpouTe B COOTBETCTBMMU CO
cneayloLwmMmMn pexoMeHaaLMamMi:
Mogenb SoSkHa OnUChIBaTb OLMH NOMHOLEHHbIA KpUBOLLMIT OT 0CEBOMN NAHMK OJHOTO
PaMOBOrC NMOALUMIHUKE 40 OCEBOM NMHUMA COCEAHErO PAMOBOr0 NOALUMNHIKA.
B6nuay ranternei nenonb3yTCA INEMEHTB! CNegyiounx TUNoe:
10-y3n0BbIe YEThIPEXTPAHHLIE 3NEeMEHTDY
8-y3roBbie WECTUTPaHHLIE 3NEeMEeHTHI;
20-y3noBble LWeCTUrpaHHbLIe ANeMeHTbL.
Xapaxrepuctuku cetkm B ofnactn paguycos ranteneit. Cnepywouwwe TpebosaHus
AencTeyioT B npeaenax obnactu £ 80° rno okpyKHOCTU OT NIIOCKOCTA KPUBOLLIMNE:
MakcumanbHeii pasmep sneMeHTa a = /4 no Beew rafTeniy, a Taikke B HanpaeneHum
no okpyxHoctu. Tlpu ucnonb3oBaHuy 20-y3noBbIX LUGCTUrPAHHBIX SMEMEHTOB
pa3avep INEeMEHTa B HanNpaBieHWn No OKPYXHOCTW MOXeT ObiTh YBenuueH Ao 5a. B
cnyyae MHOropaauycHol ranTenu B kaqecTse r 6epeTca MeCTHbLI paguyc rantenu.



(B cnyvae ucrnonb3oBaHna 8-y3noBbiX WECTUrpaHHbIX 3N1eMEHTOB OHM JOSKHbBE BbiTh
elle MeHblluero pasmepa AnA COOTBETCTBUA KPUTEPUAM KayecTBa).
PexoMmeHayembie pasmepsl 311eMeHTOB B HanpaeneHuu riy6uHsl rantenu:

TOMWMUHE NepBOro Cros pasHa PasMmepy anNemeHTa a;

TONWUHE BTOPOrO Cros paBHa pasmepy anemerta 2a;

TONMWMHE BTOPOro CNos pasHa pasmepy anemeHTa 3a.
He meHee 6 anemeHTOB B HanpaBleHWW TONWMHBI LLEKK.
Ocranbhas 4acTe Kpusowmna goriHa obecreuveats YWCNEHHYIO YCTOWMMBOCTb
pewiaTens.
MNpoTuBocBECH LOMKHLI MOLENAPOBATBCA TOMbKO B CRYYae WX 3HAYWTENbHOro
BNUAHUA Ha 0BLLYIO KECTKOCTb KpUBOLWIMNA,
MopenupoBarue MacnaHbiX COTBEPCTMA He sBnseTcs obsAsaTenbHbIM, €Cnn KX
BnuAHUEe Ha obLWYI0 XecTKOCTb He3HauuTenbHO, & PpacCTofHue [0 ranTeny
coctasnsaeT 6onee 2r (cM. puc. 2.1).
CeeprieHus 1 0TBEpCTUSA, NpeHasHaYeHHbie A obrneryeHus KOHCTPYKUWN, cnepyeT
MOLENUPOBaTL.
lNMpumeHeHwe nogmopene  ponyckaetrca npw  cobriopeHun  TpeGosaHui
nporpammuocro obecnederus (MO).

arynaas
meiixs

Hiiewa

Puc. 2.1. PaccTosiHue Mexay MacnsHbiM OTBEPCTUEM WU FanTenbio

2.2 Marepuan

B rnaee 2.4 HacTOAWIER YacTU He paccMaTpUBAIOTCA CBOUCTBA MaTepuarios, Takue Kak
moayne HOHra (E) u koadppmuuent lyaccona (v). Ons aHanusa MK3 sTn napametpbl
Marepuana HeoGXonuMbl, NOCKONbKY CHavarna paccyuTLIBAKTCA ynpyrue aedopMaiinm, a us
HUX Yepes Moaynb OHra u koadtbuLmenT lMNyaccona paccyHUTLIBaIOTCS HanpsxxeHus. CnepyeT
CMONb30BaTh AOCTOBEPHBIE 3HAUEHNUSA CBOWCTE MaTepuanos mbo B3sATbIe U3 AOKYMEHTaLUK,
nuBo usmeperHble Ha obpasuax Matepnanos.

Ansa cTanu pekoMeHayIoTCA cnegytouwme aHavenns: £ = 2,06x10° MMa v v =0,3.

2.3 Kpurepuwu xauecrsa 3NeMeHTHONU COTKH

Ecnu ucnonbsyemas anemeHTHas CeTKa He COOTBETCTBYET HU OfHOMY M3 HDKEeyKasaHHbIX
kputepues ans onpepeneruss KKH B uccnepgyemolt ofnacty, pormied 6biTe nposepeH
NOBTOPHBIV pacyeT ¢ ucnonbaosaruem 6onee Menkoi ceTku.

2.3.1 Kputepuii rnaBHbIX HANPMKeHUWA.

KauectBOo ceTku [OMkKHO GheiTh NOATBEPKOEHO NOCPEACTBOM NPOBEPKA COCTaBnsoulen
HanpRXeHUs, HOPManbHOW K NOBEPXHOCTU paauwyca rantenu. B ugeansHoMm cnydae Takoe

HanpaxeHue AOMNKHO BbiTh paBHO HYMO. Mpun FnaBHbiX HANPSKEHUsAX O1, U2 U O3 JODKHO
BbINOAHATLCA crieayiowee TpebosaHue:
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2.3.2 Kputepui ocpeHEHHOCTH / HGOCPEAHEHHOCTHN HaNpPAXeHUH.

min Ga} [, lo’z [,

T2

[aHHbIl KPUTEPWA OCHOBLIBAETCA Ha OTCMEXVUBAHWM HEOAHOPOAHOCTEA B HAaNPsHKeHUAX,
onpeaenseMbix Ha anemeHTax rantenu npu pacuete KKH:

HeOoCpeHEHHbLIE Y3MOBbIE HaNPSXEeHUs, PacCYNTLIBAEMbIE Ha KaXKAOM 3remexTe,
COEAVHEHHOM C TEM MMM UHBIM Y3IIOM, JOMKHB! OTNMYaThca MeHee yem Ha 5 % ot
100 % ocpeAHEHHOro y3NoBOro HanpsHKeH st Ha 3TOM y3ne B uccnegyemon obnacm.

3. Chnyuawn HarpyxeHus

Mpu onpepenenvn KKH B3amen aHanutudeckoro cnocoba, onuceisaemoro B rrase 2.4
HacCT! osmeﬁ 4acTth, pacyeTbl A[OMKHBI 6biTb  BLINOMHEHbDI a4na  cnepywiliux crny4vaes
HarpyXeHus;

3.1 Kpyuenue

Mo aHanorum ¢ UCNbiITaHMAMMW, NPOBOAWMBbIMK HayuHo-nponaBoACcTEEHHEIM ObbenuHeHnem
no ABC (FVV), KOHCTPYKLMSA NOABEpraeTcA BO3OENCTBUIO YMCTRIM KpyueHueMm. [Jedopmanms
TOpLEBbLIX NOBEPXHOCTEN MOAENU NOSaBNAETCA.

KpyTauiuiz MOMEHT NpunaraeTcs K LLeHTpansHoMY Y3y Ha ocu KoneHyaTtoro sBana. 31oT yaen
paboTaeT Kak rnaBHbIN y3en ¢ LecTblo cTeneHAMU cBOGOAbI M KECTKO COoeauHeH C
OCTanbHbLIMY y3namMu TOPLIEBOI NOBEPXHOCTU.

Takue rpaHndHbLIe YCNOBUS U YCNOBUSR HArPYXeHUs NPUMEHUMbI Kak Anst PAAHbBIX, Tak 1 V-
ofpasttix geuratenen.

y MuoroToueyHoe
orpaHuvierue: Bee y3nbi

¥ MONEPEYHOFD CaYEHMS!
! KECTKO COeAMHEHBI C
! UEHTpasbHLIM (FNaBHbIM)
z # Y3MoM.
4|
o - b ry - - o
N 3
|k
;1;, Harpy3axa:
- el KpyTaumit MOMEHT
g . T npunaraeTca K
Ew UEHTDANBHOMY
g2 yany.
-4 3’ ¥
o ® H
m 3
3 |
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O *
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Puc. 3.1, MpaHuyHbie YCrOBUA K YCNOBUS HArPYXXEHUA ANA CNYHas HarpyeHus KpyHeHnem



Ons BCeX ysnoB B ranTesisx PaMOBLIX W LIATYHHLIX LUEEK OMPefensTCs rnaBHbIe
HaNPAKEHUS, a SKBMBANEHTHOS HANPAXEHNE KPYYeHIUS PACcCUUTLIBASTCS Mo hopMyne:

N
f/i 0, Jzi io‘,‘ "5'3}3
T = maxi "
2 2
MakcumansHoe 3Hauerme, 66?3’“48605! 4ns nocneayouwero pacdera KKH, cocrasnser:
ar = raxg. 3
TN
;B - raka« v
=
f.»’v‘

rae tv— HOMWHAIIbHOE HanpsieHwWe KpydeHus B LIaTYHHOW W PaMOBOW LEWKe COrnacHo
2.4.5.1 HacTosenh YacTy Npu KpYTALLem MomenTe T;

T, =
N ,
W,

3.2 “ucTbit n3rub (YeTbIpexToUYeYHLIA u3rnb)

Mo axanorum ¢ UCNbITAHMAMM, NPOBOAUMEIMK FVV, KOHCTPYKLUA NOABEpraeTcs BO3LEACTBUIO
uncTbiM usrubom. [ledopmanuua TopuesbiX NOBEPXHOCTER MOAENK NOAABNSETCS.

WsrnBarouinii MOMEHT NpUnaraeTcs K LUeHTpanbHOMY yary Ha Ocu KoneH4aToro eana. JToT
y3en pafoTaeT Kak rmasHbI Y3en ¢ LUecTbio cTeneHsMu cBobopabl U XKECTKO COefuHEeH C
OCTaNbHBIMW Y3NaMmy TOPLEeBOW NOBEPXHOCTY.

Takue rpaHuyHble YCIIOBUA W YCNOBUS HarpyXeHus NPUMEHUMB! Kak AAs pAAHbIX, Tak u V-
ofpasHbiX pgBUraTenei.
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Puc. 3.2. lpaHnuHble YCNOBUA 11 YCNOBUA HAarpy>keHUsA ANA CNy4yas HarpyXeHWUs YUCTbIM
narubom

ﬂﬂﬂ BCEX Y3NoB B ranrenax PamMoBblX W WAaTYHHbIX LWeeK onpenenAioTcs 3KBUBaneHTHbie
HanpskeHus no Musecy Owe. HauBonbliee sHayeHune ucnonoayetcs ans pacyeta KKH no
crneayoLium hopmMynam:

ag.
aK8, %
ap =
Ty
ﬂ 0—9!(8. e[’
=
Oy

HomuHanoHoe HanpaxeHWe oy PaccYvTbiBAETCA cornacHo 2.4.4.2 HacTosAWen dacTu npu
M

g, =
. ’ W
uarnGaioliem momeHTe M no cnegyrollen opmyne: “m

3.3 W3rub6 co cpe3om (TpexTo4euHbin N3rnb)

Oannbiin  cnyval Harpyxenws paccuuTbiBaeTca ana onpepenedus KKH ans  uucroi
nonepeyHon (pagnanbHoit) cunbi Bq, BENCTBYIOWEN Ha ranTernb PaMOBOA LLENKU.

Mo aHanoruu ¢ ucneiTaHMAMK, NpoBoAUMbIMKU FVV, KOHCTPYKUMA NOLBEPracTCA BO3REUCTBIIO
TpextouedHbiM  narmbom. [edopmaums oBoux TOpLEBbIX MNOBEPXHOCTEW MoAenw
nogaenaetca. Bee yanbl KeCcTKo CoefUHEeHbl C LEeHTparnbHbIM Y3NnoM, rpaHudHbIe YCnoBus



APUMEHSAIOTCA K LeHTPanbHbIM y3nam. 3Ti Y3Mbi BLICTYNAIOT B PONK rMaBHbLIX Y3MOB U MMeoT
6 creneHei ceobogbl.

Cuna npuknagelBasTCs K LIGHTPanbHOMY Yany, PacrofioXeHHOMY Ha LUIaTYHHOR Weike Ha
0CEBOW NUHWA LWaTyHa. 3TOT y3eN COeAWHEH CO BCEMM OCTalNbHbIMW Yy3Namn NOonepeyHoro
CeueHUs WaTyHHOW Leiky. [lechopmaLiuv NonepeyHoro Ce4eHns He nofaBnsaoTCs.

Takue rpaHuvHbIE YCNOBUA ¥ YCIIOBUA HarpyXeHUs NpuMeHUMbl Kak Angs pRgHbIX, Tak u V-
oB6pasubix gsuratensii. fins asuratenen ¢ V-o6pasHbiM pacnonoXeHueM LUMNUHAPOB MOXET
MOJENMPOBaTLCA TOMLKO OfiHa cuna, nepefasaemas LWaTyHOM. icnonb3oBaHue AByx cun ot
WaTyHOB He NPUBESET K 3HA4YNTENbLHOMY U3MeHeHUMIo 3HaYeHu KKH.

Harpyaka: Cuna Fap FpaHnHbBle yocnoBus:
npunaraeTcs K CwmellieHne no ocu z
LeHTPanLHOMY y3ny Ha orpaHUieHo Ans rNaBHOMo
¥ OCEBOMN NUHUK LUaTyHa yana, u; = 0;
Uy, Ux U ¢ # 0 (oceBkie,

BEPTUKaNbHbIe CMeLLeHust U
BDALLEHUNA HE OrpaHu4eHbl)
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Puc. 3.3. NpaHu4HbIe YCNOBUA 1 YCNOBUA Harpy;eHvs Ans cny4as TpexrodeyHoro usruba
npv pagHoM asurarene
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Puc. 3.4. MpuriokeHwe Harpy3ku B cryyae psaHoro V-06pasHoro asuratens
PaccunTbiBaeTCs MakcumarbHoe skBuBaneHTHOE Hanpshkerne no o Musecy oir B rantenu

pamoBo# weiikn. KKH gna rantenn pamoeo# weiiki moxeT GbiTh onpejeneH nByms
onmncaHHbIMKU HWKe crocoBbamu.

3.3.1 Cnoco6 1

OanHbit crioco€ aHanoruwyeH metoguke, ucnonbayilouwjeics B FVV. Pesynbrathl pacuerta
TPEXTOHEYHOro ¥ YeThipexTove4yHoro narnba coveraloTes cnegyiowum obpasom:

Csp =Oysp- By + Tosp 'ﬂQ

rge:
o3p — cornacHo pacuety MK3;

anip = HOMUHanbLHoe uarMbHoe HanpsxeHne B LIEHTPE LeKW, BO3HUKaloWee BCrNeaCcTBMe
Bo3feAcTBNA cunbl Fip [H], npuknagbiBaeMol Mno OCeBOoW NUHUW [aHHOTO WaTyHa (CM.
puc. 3.4);

Posr — cOrNacHo n. 3.2;

agsr = Qs /(BW), TAe Qs — papnannHas (cpesalowlas) cuna Ha Lieke, BO3HUKaoWen B
pesynbTaTe AencTBuUA cunbl F3p [H], npuknageisaemoii No 0CeBON NUHUK [aHHOTO WaTyHa (CM.
Tawke puc. 2.4.4.1-1 n 2.4.4.1-2 nacrosiei 4actu).

3.3.2 Cnoco6 2

HaHHbin cnocob He aHanorvyeHd MeETOAWKe, wcnonbaywlierica B FVV. B cratnuyecku
onpefeneHHon cucTeme C OAHUM KPUBOLLIMIIOM Ha ABYX NOALUMMHMKAX M3ruGalowmin MOMeHT
v paguanoHas (cpesaiolias) cuna npornopuuoHanbHe:, Moatomy KKH rantenu pamosoit

Wwedkn moxeT ObiTb HanfeH HerocpencTBeHHLIM KOHEUHO-3NEMEHTHbIM  pacyeTom
TpexToveyHoro usruba.



KKH paccuuTsiBaeTcs no cnegywolwien bopmyne:

Ob6ozmHaueHus cm. B 3.3.1.

Mpu ucnons3oBaHuK 3TOro METOAA onNpeaerneHue paauanbHoi CUbl U HANPAKEeHWs! CornacHo
rnage 2.4 HacToAtel YacT CTaHOBUTCA U3BbLITOUHLIM. Torga paccuuTbiBaeTcs nepeMeHHoe
narubHoe HanpsXXeHue B ranTeny paMoBOi Welku cornacHo 2.4.4.3 rmasbl 2.4 HacToAWEen
4yacTu no crieaywulen opmyne:

Opa = i{ﬂ RO 'GBI-?\'l

[aHHblA METOA He NPUMEHSIETCA K FanTenu LaTtyHHOW weikn, u takon KKH He pomken
UCNOSb30BaTLCH B PAMKaX METO[OB pacyeTa, OTAWUYHLIX O TeX, B KOTOpbIX npeanonaraeTcs
Hanu4mue cTaTu4eckn onpeaerneHHon CMCTeMbI (Kak B rnase 2.4 HacTOALLEeN YacT).



NPUNOXEHNWE IV

PYKOBOACTBO MO OUEHKE PE3YNbTATOB WCMbLITAHUA HA
YCTANOCTHYIO MPOYHOCTh(CM. YT MAKO M53)

Copepxarve

1.

2.

Beegerue

1.1 Wenerranus mansix 06pasyos
1.2 WenbiTanne nonHopasmMmepHoro Kpusolumna

OueHKa pesynbTaToB UCMLITaHWA

2.1 Mpuruuns

2.2 CryneHuatbii MeToq

2.3  MoandhuumMpoBaHHbI CTyNeHyaTbii MeTog

2.4 Pacuet BLIGOPOYHOrO CPEHEro U CTaHAAPTHOTO OTKIOHEHUS
2.5 [oBepuTensHbi nHTEpBaNn ANA CPEAHEero npeaena ycTanocty
2.6 [loeepurerbHbiit VHTEPBAr ANA CTAHAAPTHOFC OTKNOHEHNA

WcnbitaHnus manbix o6Gpasuyos

3.1  Onpegenexune usrnbHoR yCTanocTHO) NPOYHOCTU
3.2 Onpegenexune KpyTUNbHOR YCTANOCTHON NPOYHOCTYU
3.3 Tlpouve mecTa orbopa obpasLios

3.4 ConocrasneHue pesyneTaToB UCMbITaHWIA

MNonHopaamepHbIe UCTbITaHWs

4.1 T'vapaenudeckas nynbcauus
4.2 Pe3oHaHCHbBIN CTEeHA,
4.3 MWcnonb3oBanue pe3ynbTaToB ¥ NPUEMITEMOCTb KONeHYaToro Bana

lMpruMeHeHne UMEIOLUNXCS pe3yNbTaToB K aHaNOrMYHbIM KoneH4aTbiM Banam



1. BBepenue

McnbiTaHus Ha YCTanoCTHYI MPOYHOCTE MOXHO pasfenuTb Ha [Be OCHOBHBIX TPYMNbi:
venbiTaHus marbix 06pasiioB U UCNbITaHWS NONMHOPa3MEPHbIX KPUBOLLMUNOB. MCnbiTaHns MoryT
MPOBOAUTLCS CTYNEHYaTLIM cnocobom unu MoaMMUUMPOBAaHHLIM CTYNeHYaTbiM CrocoGomM.
TaioKke MOTyT UCTIONL30BATHCA MHbIE CTATUCTUMECKUE METOAL! OLIEHKHU.

1.1  Wcnwitanusa manbix oGpasuos

[nsa KoneHuaTbix Banoe ¢ rantensiMu Ge3 MOBEPXHOCTHOrO YMPOYHEHWS YCTanocTHas
NPOMHOCTL MOXET BbiTh ONpeseneHa NocpeacTBOM UCMbITAHUA Mankix 06pa3sLos, BaATLIX OT
FIONHOPa3MEPHOro KPUBOLLKNA, CAHAKO 3TOT CNocob He [OMKEH NPUMEHATLCA B Cry4Yae, ecru
cocefHue ¢ ranTensami ofnacT vWMelOT MOBEPXHOCTHOE YMPOYHEHWe, coagaioulee
OCTATOYHLIE HAMPSUKEHUS B rasTTensx.

OcoBeHHOCTLIO TakMX UCMBbITEHWA SRBNAETCA BO3MOXHOCTb W3TOTOBAEHUS [JOCTATOYHO
Gornblioro  konudectea o6pasuyoB  ONs  NPOBEAEHWS  WUCMBLITaHMA € pasnuuHbIMu
KO3 OULUMEHTAMY aCUMMETPUY LUKNE HanpspkeHnid R 1 B pa3nuqHbIX pexumax HarpyxeHus
(oceBoe, uarubHoOe, KPYTUNbLHOE), € HaapesoMm unn 6e3 Hero ASIA OLIEHKN XapaKTepucTuku
MCNONb3yeMbiX MATEPUAIIoB B YCNOBUAX MHOTOOCHOMQ HArpyXeHus.

1.2 Wcnbitanne NONHOPA3MEPHOro KPUBOLWMNA

B chnydyae KoneHuaTblX BanoB C NMOBEPXHOCTHBIM YNPOYHEHWEM YCTanoCTHasi MPOYHOCTb
MOXET ObiTh onpepeneHa TornbKo NOCPEACTBOM UCTbITaHWA NONHOPA3MEPHbIX KPUBOLLIUMOB.
B crnyyae 3- u 4-toueurHoro wusrmba Harpyska MOXeT npwunarateCs NPy NOMOLUK
rMapasnuyeckux npueogos nuGo npu nomowm Bo3ByauTENns Ha PE30HAHCHOM CTeHAe,
Mo3BONAOLUM NPOU3BOAUTL NCABLITAHUA C KO3 MULNEHTOM aCUMMETPUM LIMKNA HaNPSXEHUIA
R=-1.

2. OueHka pe3ynbTaToB UCTILITAHUA
2.1 TipuHumnb

Mepep npoBefieHNEM UCMIBITAHUA HA YCTaNOCTHYIO NPOYHOCTE KOMEH4aThiii Ban Heobxognumo
npoBEepuTe B COOTBETCTBMM C NpoUeaypamMu KOHTPONS KadecTea, BKITIOYaA COOTBETCTBME
XUMUYECKOTrO COCTaBa Martepualna, €ro MexaHWJeckux CBOWCTB, TBEPAOCTU NOBEPXHOCTH,
rny6uHBl U NPOTAXKEHHOCTH YNIPOYHEHUS, kayecTBa 06paboTin NOBEPXHOCTEN Week.

O6pasust AnA UcnbiTaHuiA AomkHbl GbiTe nogroToBnexbl Takum oBpasom, uTobbl oTpaxaTh
«HUDKHIOI 4acTb» AnanasoHa NpMeMnembiX 3Ha4YeHU — B YaCTHOCTW, ANA KONeHYaTbIX Banos
€ WHIOYKLUMOHHOW 3aKanko! 3TO O3Ha4aeT MUHWMAENLHO AONYCKaeMylo riybuHy ynpovHeHus,
MUHUMaNbHAA NPOTAXKEHHOCTb 30HbLI YNPOYHEHU Ha rantenu u T. n. B npotusHom crnyuae
cpefHue pesynbTaThi UCNBITaHMA Heobxoaumo 6yaeT CKOppPeKTUpOBaTb C  yyeTom
AOBEPUTENBHOTO UHTEPBaNa: ANA CPeaHero U ANA CTaHAAPTHOTO OTKMNOHEeHWS MoXeT GbiTh
B3ST MHTEpPBas C [JOBEepPUTENbHOW BEpoATHOCTbIO 80 %.

Mpu ucnonb3oBaHuK B paMkax rnasbl 2.4 HacToALLel HacTh Pe3ynbTAToB UCTILITAHWA cnepyeTt
nNpoBepuTk ¥ YGeAUTLCH, YTO OHY COOTBETCTBYIOT CPEAHEN YCTANOCTHOR NPOYHOCTHU, C Y4ETOM
unit Ge3 yuyeTa yKazaHHOrO BbilUe MHTEPBanNa ¢ A0BEpuUTEnbHOR BepoaTHOCTbI0 90 %.
CTaHAapTHOE OTKNOHEHWE JOIMKHO ONPeAensaTLCA C Y4eTOM UHTepBana ANA AOBEPUTENbHOR
gepoAaTHocTu 90 %. Tpu sTom pesynbTaT, KoTopbil ByAeT B3AT B Ka4eCTBE YCTaNoCTHOW
npovHocT, GyaeT paBeH cpefHeMy 3HAUYeHWUIO YCTanoCTHOW NPOYHOCTM MUHYC OOHO
CTaH[apTHOE OTKIOHEeHUE.



Ecnu oueHka nNpPOBOAWTCA AN  OnNpeferneHus OTHOWEHUS MeXAy MEeXaHU4ecKUMU
CBOMCTBaMK MaTepuana Npi CTaTUHECKOM HarpyXeHun W YCTANOCTHO! NPOYHOCTbIO, Takoe
COOTHOLIEHME [OOMKHO OCHOBLIBATHCA HA (hakTUUecKMX (T.€. U3MEepeHHLIX) MEeXaHWYeCKUX
CBOMUCTBAX, @ HE Ha YCTAHOBNEHHBIX MUHUMATbHBIX 3HAYEHUAX 3TUX CBOWCTS.

MeToguka pacyeta, npeacTasneHHas B 2.4, NpumeHsAeTcs kak AnA CTyreHuaToro, Tak 1 Ans
MOONKULIMPOBAHHOrO CTYNEHYATOro MEeToAa.

2.2 CryneHYaTbiA MeTOZ

Mpr npumeHeHMW CTyNeH4YaToro metopa B nepBoM ofpasue co3paeTcss Hanpskexue,
COOTBETCTBYIOUIGE CpeaHelt OXWAaemoW YCTanocTHOW npouHocTv. Ecnu  obpasew
Buigepxmeaet 107 UMKIOB, ero OTKNAZLIBAOT, & ANA chegywowero obpasua cosgaloT
HaNpsKeHUe Ha OLHY CTYNEHb Bbile NPeabAyLero, T.e. nocne Kkaxaoro ofpasua, yenewHo
NpoLUeALIero UcnbITaHve, BCeraa WAET Crelyiolni, B KOTOPOM CO3AAETCH HanpsxeHue Ha
OfHy CTyneHb Bbilie. [pu 3TOM MEXAY CTYyNeHsMU NpupalieHne HanpsxeHusi HanpshkeHue
noabupaloT Takum 06pa3om, YTOGLI OTKIOHEHWe COOTBETCTBOBANO OKULAESMOMY YPOBHIO
CTAHAAPTHOrO OTKITOHEHUS.

Ecnu ofpasel| paspywaetcs Ao npoxoxgeHus 107 uuknos, To ukcupyoT orpabotaHHoe
KOMU4ecTBo UMKIOB, a B cneaylolem obpasLe co3paloT HanpmKeHue Ha OfiHY CTyrneHb HKe
npeasiaywero. Npy 3ToM, cymMmma HeyCrewHo U YCNEeWHO 3aBeplLeHHBIX UCTLITanul paBHa
konuuecTsy obpasLos.

MNepBoHaqanbHelil CTyneHuaTbii MeToR NPUMEHUM TOMbKO B cnyvae Hanwuvs Goslbluoro
KonuuyecTea o6pasLOB, MOCKONLKY ANA HOCTWXEHWS [OCTaTOMHOW TOMHOCTW pesynbTaTta
UCMBITAHUIA HEOBXOANMO UCNONb30BaHMUE OKOMOo 25 06pa3os..

2.3 MoaudmumposaHHbLIA CTYNEHYaTbIA METOA

[pu npuMeHeHUn MOSUDULMPOBAHHOO CTYNEHYATOro MeToAa B rnepeomM obpastie coanaeTcs
HanNpsiKeHUe, KOTOpOe, BEPOSATHEE BCEro, OKAKETCH 3AaMETHO HWKe CPeHe#d YCTanocTHOM
npoyHocTW. Korpa atoT ofpaseu yenewHo npoigeT 107 LMKNOB HarpyXeHus, B HEeM xe
CO3AAETCA HanpshKeHue Ha OGHY CTYNeHb BhilUe Npeabiayiiero, Mpu aToM Mexay cTyneHaMu
npUpaLleHne HanpspkeHUs A0IDKHO noabupaTthes Takum obpasoM, uTobbl COOTBETCTBOBATL
OXW[I2eMOMY YPOBHIO CTEHAAPTHOTO OTKrOHEHWs. [1poLece nocTyneHJYaToro yBenuveHus
Harpysku npoporkaetca ¢ obpasuoM A0 ero paspyweHus. Tlocrne ero paspylieHus, B
cnepyouiem obpasie co3naeTCs HANPSIKeHWe No MeHbLIeR Mepe Ha 2 CTYNEHU HUKe Toro,
fnpy1 KOTOPOM MPOM3OLLNMO paspyLueHue npenblgyuiero obpasla.

B pamxax 2TOro NOAXOAA KOMWMECTBO HEYCTEWHD U YCMEeWHO 3aBepLUSHHbIX WCMbITaHWi
(cuuTan no HauBbLICLLIEMY YPOBHIO HaNpsxeHW, npy koTopom oBpasely yenelHo npowen 107
unknos) 06bLIYHO pasHo Yucny obpasuos.

Peaynerat, nonyyeHHeI 1Mo WTOram MCRBITaHWA 1o mMoauduLMpoBaHHOMY CTyneHYaTomy
mMeTofy, CRepyeT WCnonb3oBaTe C OCTOPOXKHOCTBIO, MOCKONbKY €CTh BEPOATHOCTh, MTO
nocTyneHuyaToe ysenudeHue Harpysku Ha obpaseu, ocoBenHo npu Gonbuiom cpenHem
HanNpsoKeHUW, UMEET CBOWCTBO YBEru4MBAaThL NPeaen yeTanocTy, XoTa aToT adihekt oby4yeHnus
MEHEE BbhipaXeW B cnydae ucnbiTaHuid obpasuoB BbICOKOMPOMHBIX cTanel ¢ npensnom
npo4HocTy Gonee 800 Mla.

Mpun HeoBXOOUMOCT pacdeTa AOBEPUTENbHOTO WHTEPBana MWHUMANbLHOE KOoNU4YecTso
ucnelTbiBaembix 06pasLOB cocTaenseT 3 Wr.

2.4 PacueT BLIGOPOYHOro CpeaHero U CTAKAAPTHOIC OTKIOHEHHUSA



[anee npegcrasned npumep wuenbiTaduid pns 5 kpusowwnos. [pu  wnenonebsoeaxHum
MOLMDULIMPOBAHHOTO CTYMNEHYaToro MeToAa U MeToAa oueHkn [nkcora n Mypaa konuyectao
obpasuos pasHsieTcs 10, T.e. 5 yonewHbiX 1 5 HeycnelHbIX pesynbTaToB:

Konuvecmeo obpazyoe n=10

Kpome Toro, AaHHbIA MeTof, noapasfenseTcs Ha 4Ba BUAA CO CNeAyOlMMY pesynLTaTtaMm
WCTIBITaHWIRA;

Meree yacmeill pesynbmam — HeyCrnewHbil C=1
Menee yacmeill pesynemam — ycnewHsil Cc=2

B pamkax SaHHOro MeTofa Ucnonb3yTes TONBKO MEHee YacTble pesynbTaThl NCTLITaHUA, T.€.
€Cnu HeycnelwHsiX pesynstatos Gonblie, Yyem yCrewHrbiX, TO UCNONbIYETCA KONMMeCTBO
yenelwHelX pesyneTartos, U HaoBoporT.

Mpn vcnonb3oBaHnK MOOMMDULIMPOBAHHOMO CTYNEHYaTOr0 METOAA KOMMUYECTBO YCNeWHbiX 1
HeyCrnewH X pesynsTatos obeivHo ofuHakoBo. OpHako uenbiTamws MoryT OblTe
HEYAAYHBIMWA, HaMNPUMEp, KONKUMECTBO YCNeWHblX pesynbTaToB MoMeT 6biTh MeHblue
KONAYECTBAa HeYCNelUHbIX PE3YNbTATOB, ecnu oGpasey ¢ HaNPAXKEHNEM Ha LBE CTYTIEHWN HIKe,
yemM B npeabiayLiemM (HeycneluHom) cryyae, paspywaeTcs cpasy xe. C apyroi CTopOHbI, cru
TaKoe HEeOMMAAHHOe NpexJespeMeHHoe paspylleHue NPOWCXOAMT MOocne OTHOCUTESbHO
GONbLLIOro YUCNa LMKMOB, TO YPOBEHbL HANPSIKEHUA HWKE [aHHOTO MOXHO ONpefenuTh kak
yenelwHbli,

Moaxog [lukcoHa 1 Myga, BbiBefieHHbIN U3 TeOPUM MaKCUMansHOro NPaBAoNoso6us (KOTOPbLIA
Taloke MOXeT GbiTh UCMOMNb30BaH, 0COGEHHO B XOOe UCTLITaHWA ¢ HEGOMLLLNM KONNYECTBOM
o6pasyoB), NO3BONAET ONPEfEenuTe HEeKOTOPbIe MPOCTbIe NPUGMKEHHbIE YpaBHeHWst Ans
pacueta BbIGOPOUHOro CpPeAHEre W CTaHAAPTHOrO OTKNOHEHUA MO PEe3ynbTaTam MCMbITaHWs
CTYyneH4aTbiM MeToAoM. BuiGopouHoe cpefree MOXeT BbiTh PacCYMTaHo no dopmyne:
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CrangapTHoe oTknoHeHue MoxeT 6blTb onpeaeneHo no opmyne
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fi — konuvecTso 06pasLOB Ha YPOBHE HANPSIKEHURA |
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Ecnu Hu ogHo uz atux YCIOBUIA HE BRIMONHAGTCR, cnepyer paccMOTpeTk BO3MOXHOCTb
BbINOMHEHWA TMOBTOPHOIC UCNBITAHUA CTYNeHYaThiM MEeTOAO0M nmbo ans HageXHoCTH
3HAYUTENBHO YBENUYUTE BeNTUYMHY CTaHAAPTHONO OTKNOHeHUs,

Ecnu senuuuna ctyneny d 3HaumtenbHo Gonblue CTanAapTHOrO OTKMOHEHWUs S, AaHHas
MeToAuKa MPUBOAUT K MEHbLUEMY CTaHOapTHOMY OTKNOHEHWIO U HemHoro 6Gonbliemy
BLIGOpPOUHOMY CpefiHeMy, HeXenu KOorga pasHula Mexzy CTYNeHbi0 W CTaHAapTHbIM
OTKMOHEHUEM OTHOCUTErNbHO Mana. CooTBeTCTBEHHO, ecnu BenuuyuHa cTynedn d
3HAUMTENIbHO MEHBLLE CTaHAApTHOrO OTKNOHEHMA S, TO AaHHas meToauka faeT Gonbiuee
CTaHAapTHOE OTKMOHEHNE U HEMHOTO MeHbLiee BeiBopoyHoe cpegHee.

2.5 [HosepureniHi:il MHTEPBaN ANA cpefHero npeaena ycTanocTu

anI MOBTOPHOM NPOBEASHUM UCTBITAHUA Ha YCTanoCTHYIO NPOYHOCTE CTyNeH4YaTbiM MeTOA0M
BblﬁopOHHOG cpejHee N CTarjapTHoe OTKNoOHeHue 6YAYT, BepoATHee BCero, oTnun4aTeCa oOT
npegbigyuero UChnbsITaHuA. I“Ioa'romy 3a CuYeT UCNnoNb3oBaHuA [OBepUTenpHOro uHTepeana
HAnN# BblﬁOpO“lHOl"O cpeagHero Heobxoaumo obecneunTsb, ¢ 33aHHLIM YPOBHEM YBEPEHHOCTHY,
yToBbl 3HAUEHWA, NONYy4YeHHbie Npu MOBTOPHBLIX WUCNbITAHUAX, 6binu Bbille BbiGpaHHOro
npegena ycranocru.

WaBecTHO, uTO OOBEpUTENbHLIA WHTepBan ANs BbiGOPOMHOrO CpefHero C HEeW3BEeCTHOM
aucriepcuelt vMmeeT f-pacnpefenexve (pacnpefenerve CTbioAeHTa), CUMMETPMUHOE
OTHOCUTENBHO CPEeAHEro.

[loseputensHilit ypoBeHb, 06bi4HO
vcrnonb3yemblit Ans onpegenerus exibopoyHoro
VRN cpepHero, coctasnfer 90 %, Te. 90 %
/ AN BLIOOPOYHBIX  CPEgHMX,  TONyYEHHBIX B

N pesynbTaTe nOBTOPHbLIX WCHbLITAHWRA, OyayT
. BbilLE  3HaYEHWA, paccuMTaHHoro npu
i} BoibpatHOM  goBepuTensHoMm ypoBHe. Ha
pUCYHKe  nokasaHo  3HadeHue | ana
Puc. 2.5. Pacnpedenenue AosepuTensHoro nHtepeana (1 — ) 100 % pna
CmpbiodeHma BbIGOPOUHOro cpeaHero.

Ecnn S; sBNAETCA 3MNUPUMECKM CPeaHuM, a S— 3SMAMPUYECKUM CTaHOapTHbIM



OTKIMOHEHUEM [N NocnefosaTensHocT 13 n 06pasiios, B KOTOPOW 3HAYEHKS NepemMeHHbIX
pacnpefenersl HOPMalbHO C HEW3BECTHLIM BbIGOPOUYHLIM CPEAHWM ¥ HEWSBECTHON
aucnepcuel, posepurensbHbii nHTepsan (1 — a)-100 % ans cpegHero pasew:
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Mony4YUBLUMACA [AOBEPUTENbHBIA MHTEPBaN CUMMETPUMEH OTHOCUTENbHO 3IMMAMPUYECKOro
cpefHero BbIBOPOYHbIX 3HaYEHWUIA, a HWKHUA Npeaen MoXHo HaiTu no dopmyne:
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YTO ABMAETCH CPEAHUM NPeLesiom ycTanocTy (COBOKYRHOE 3HaueHue), No KOTOPOMY MOXHO
ONpefennTb COKPaLIEHHbI Npeaen YCTanocTy, Y4MTHIBAIOWMA npeaenbl BeposiTHOCTM
pa3pyLUeHus.

2.6 [omepuTenbHblit UHTEepPBan ANA CTAHAAPTHOTO OTKNIOHEHUSA

HoeepuTenbHblil MHTEpBan AnA AWCNEPCUM HOPManbHOWM CnyyalHon nepemeHHown umeet
pacnpefieneHue xu-keagpar ¢ 1 — 1 cteneHsmu csobogp!.

DosepuTenbHbid ypoBeHb CTaHAapTHOro
— OTKINOHEHUS UCNoNbL3yeTes AnsA obecneveHus Toro,
/ 4yTo6bl CTAHAAPTHLIE OTKMOHEHWS NPU NOBTOPHbLIX

h UCTBITaHWAX HAXOAWNUCH HKe BEPXHEro npeaena,
NoNy4aemoro W3 CTaHAapTHOrO OTKMOHEHUs no
pesynsraram YCTanoCTH.IX UCTIBITAHUIA c
onpefeneHHbiM - ioBepuTenbHbIM - ypoBHem. Ha

v
Hegni PUCYHKe NOKasaHo pacnpeaeneHue Xu-ksaapar ans
poseputenbHoro guanasosa (1-0):100 % pgns
PucyHok 2.6. PacnipedeneHue Xxu- Ancnepcun.

keadpam

Mpeanonaraemblit peaynbTaT YCTanoCTHBIX UCnbITaHuiA n obpasuos npegcrasnset coboi
HOPManbHYIO Crydaiiiyio nepeMeHHylo ¢ aucnepcuei o® u ofnagaer 3MNUPUYEcKon
Aucnepcuweit s°. [osepwurenbHbwi unTepean (1 -a)100 % pgns gadHHodl  gucnepcuu
cocTanaer

DosepuTtentHoln  uHTepean (1 -a)-100% gns  cTaHfaptHOro  OTKMNOHEHUA  paBeH
KBapgpaTHOMY KOPHIO W3 BEPXHEro Npeaena [AOBepuTenbHOro WHTepeana Jgucnepcun u
HaxoauTca no chopmyne
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OTo cTaHAapTHOE OTKIOHEHWe (COBOKYNHOE 3HAuYeHWe), N0 KOTOPOMY MOXHO OMpeAenvTh
npeaer ycTanocTH, YYUTbIBaOWWIA Npederibl BepOATHOCTU PaspyLLUeHus.

3. McnbiTaHua Manbix o6pasuyos

Moa mantim obpasuom 3gech noHmMMaeTcs oawr Ws 00pasuoB, B3ATHIX OT KpWUBOLUMNG.
Mockonkky oBpa3subl MCMOML3YIOTCA ANA OnNpefeneHwst YCTanoCTHOW NPOYHOCTH rantenei,
OHW AOIMKHBI 0TBUPATLCA U3 oBnacTei, HaxofAWMXes GNU3KO K ranTenAm, KaK nokasaHo Ha
pucyrke 3.

Heobxoaumo ybeanTbes, 4To HanpaeneHue rNaBHoro HaNpsXXeHUA NPU ucnbITaHuax obpasua
3KBMBANEHTHO TaKOBOMY [ANS MonHopasmepHoro kpusowwuna. TpoBepky pexoMeHayetcs
npoBOAUTL Npu nomotyu MKO.

OBPAJULE A b B 3 OBMACTH
PATTERH PAMOBOR LIERIN

QEPASULLC 4D W3 OBSACTH
TASTTEI UIKYYHHOR UREAKH

Puc. 3. Mecta B3aTua o6pasLioB U3 KpUBOLLMNG

Cratdeck/ne MeXaHUvecKkMe Ka4vecTBa ONpefensiioTCs B COOTBETCTBMM C npouesypamuv
KOHTPONSA KavecTsa.

3.1 Onpegenexnne N3rubHol ycTanocTHOM NPOYHOCTH

Pekomenpyetcs ucnonb3oBate obpasusl Be3 Hagpeza Bo usbexaHue BO3HUKHOBEHUS
HeonpeAeneHHoCTel, CBA3AHHBIX C BAVAHUEM TPafueHTa HanpskeHuih. MpeanoutuTensHa
METOAMKA MCMLITaHWA 3HaKonepemeHHol Harpyskoh (koadhdMLMEHT acuMMeTpuu LuKna
HanpsmKeHniA R =-1), ofHaKo ¢ y4&rom 0coGEeHHOCTE!l NpoBefeHWUst UCMBLITaHWA W Ans
YCMOBUA  MHOTOOCHOTO HArpyMeHWs [AONOMHWTENLHC MOryT WCMONb30oBaTeCA Apyrue
METOLMKM.

Ons oBecneyeHus TOro, 4TOGbI HanpasneHue [MaBHOIO HanpsXeHUs B XOQe WUCMbITaHuik



3HaKONEepPEMEHHON Harpy3kol oOTpaxano HanpaBhAeHWE [NAaBHOTO HAaNPSXEHUA Ha
NonNHOPasMEPHOM KPWMBOLLMNE, NPV OTCYTCTEBUM AOMONHWTENHHOW WMHGopMauuu obpasel
HeoBxoAMMO pacronarate rog yrnom 45 rpagycos, Kak NoKasaHo Ha puc. 3.

A. Ecnu uenbio MCnbITaHWA ABNAETCA ONpeAeneHue BNWAHWA YUCTOTblI MOBEPXHOCTM,
MOXHO UCMonk30BaTh 0Opasubl, BaaTbie us obnactn npubnuautensHo Ha 120 rpagycoe
BAOAb OKPY)XHOCTU (CM. puc. 3).

|

Ecnn uenblo wucnbiTannii ABNAETCA ONpeAeneHue BNUSHUA HENpepbiBHOW KOBKA,
obpasupl cnegyeT GpaTh UCKNIOYUTENBHO U3 oBnacT BENM3N nNockocTU kpueoLuMNa.

3.2 OnpepgeneHue KPYTUILHOW YCTANOCTHOW NPOYHOCTH

A. Ecnu ofpasusl NOABEPralOTCA WUCMbITAHWIO Ha KpyyeHwe, BbiBop obpasuos
OCYLIECTBNAETCA NO TEM X KPUTEPUAM, YTO MpuU UCTbITAHUAX Ha uarnb. Bo Bpems
OLIeHKV cnefyeT YYUTLIBATL BWAHWE rpagreHTa HanpskeHU,

B. Ecnu ofpasupl MCNbITHIBAIOTCA 3HAKONEPEMEHHOW HAarpyskom W Npu OTCYTCTBUM

AononHuTenbHON MHchopmauun, obpasubl cneayet oToMpaTte “3 obnact B npegenax
45 rpapycoB OT RNOCKOCTM KpuBOLIMNG, AnA o6ecneyeHus KoNnMHeapHocTU
HanpaereHnWi INaBHbLIX HanpshkeHwuld Mexay obpasuamm WM nonHopasmepHbIM
kpueowmnom. Mpu oTbope obpasia Ha HEKOTOPOM PacCTOAHUM OT CpPeAuHHOW
NNOCKOCTU (NNOCKOCTU KPMBOLLMNAG) KOMEHYaToro Bana BAONb ranTenu, 3Ty NNockocTb
MOXHO OBOpauYMsaTk BOKPYr LEHTpa WaTyHHO! Weikn n GpaTte Heckonbko obpasuos
ANA ONpEegencHUa HanpaBneHus pa3spylUeHUs BCNeACTBUE KpyyeHus (pesynbTarh
HeobxoAuMO NpeobpasoBaTh B COOTBETCTBYIOLUME KPYTUINbHbIE 3HAYEHUR).

3.3 TMpoune mecta oT6opa 06pa3uos

Ecnn uenbic WCNBITAHWA SBNSETCA  ONpefAeneHWe YCTANOCTHbIX XapakTepucTuk, a
KOneHu4aTbIA Ban W3roTOBNEH HENPEPLIBHOW KOBKOW, MOIYT Takke oTOUpaTLCA NPOAOALHbIE
o6pazubl Ha Gonee ANUHHLIX y4acTkax Bana W3 TeX MECT, oTkyaa obbiMHO oTBupaloTtca
obpa3ubl ANA MexaHudeckux UcnbiTaHUW. OnA 3Toro HeoOxoaumo, UTOGblI TAKOW ANUHHBLIA
y4acTok Bana NpoXoaun Tepmuyeckyo 06paboTky B KAYECTBE COCTABHOMN YaCTU KONEHYAToro
Bana, a erc pasmep obecneuyvBan CXOXYH C KDUBOLUMMNOM CKOPOCTb OXNAXAEHWS rpw
3aKanke.

Mpn WCNONb30BAHUW pPe3yNbTATOE MWCNbITAHWIA 06pasuoOB OT ANMWHHOA vacT Bana
HEeoBX04NMO YHUUTBLIBATE, HACKOMBKO CTPYKTYPA 3epHa B 3TOW YACTM COOTBETCTBYET rantenam
LIATYHHBIX LLeex.



3.4 ConocTtaBneHue pe3ynbTaToB UCTkITaHUHA

BenuquHy yCTanocTHON NPOYHOCTM, NOMYYEHHYIO B XOA€ MCMbITaHWi 06pasLos, Heobxoaumo
npeo6pasogaTh B YCTANOCTHYIO MPOYHOCTb NONHOPa3MEPHOro KONEHYaToro Bana.

Mpy  MCNONb3CBAHWM  XApPAKTEPUCTUK WU3rMEHOW NPOYHOCTW, ONPEfeneHHeIX B Xoge
UCMBITAHUIA, CNeayeT yMUTLIBATh, YTO YCMELUHO OCYLUECTBMNEHHAA HeNpepLIBHas KoBKa faeT
MOBLIWEHHBIE, NO CPABHEHWUIO C APYrMMW BUAAMMW KOBKW, XapaKTEPUCTUKW, HO OBbIYHO He
NPUBOAUT K COPa3MEPHOMY NOBBILIEHUIO KDYTUMBHOR YCTANOCTHOMW NPOYHOCTH.

B noaoBHeIX chyyasx pekoMeHAY&TCA AOMNONHUTENEHO NPOBECTU WUCMBLITAHWA Ha KpydYeHue
UMK BBINONHWTL KOHCEPBATWBHYIO OLEHKY KPYTWNBbHOW YCTAnoCTHOR NPOYHOCTH, HanpuMmep,
6e3 y4yeTa HenpepbiBHOK KOBKWM. JTOT NOAXOA NPUMEHWM NpW WCMOMB3OBAHUWM KpUTEpKs
Fadha — Nonnapga. OagHaKe oH HEeNPUMEHWM NPU UCNONB3CBAHNY KpuTepua oH Museca unu
MHOTOOCHBIX KPUTEPUEB, HANPUMEP, KpUTEpUA PuHANK.

Ecnvn BbISBMSHHOE COOTHOWEHUE MEXAY U3rMEBHON U KPYTUMBHOM YCTANOCTHOA NPOYHOCTLIO
CYLECTBEHHO OTNMYAETCH OT V3, BMeCTo Kpurepus doH Museca crneayeT ucnonbaoeaTh
kpurepul Macha — Monnappa. Kpome Tore, Npu uccrenoBaHni XapakTepucTK Mateprana e
YCROBWAX MHOTOOCHOTO HAarpyXeHus HeoBXoAvMMO yyecTb, YTO HenpepbiBHan KOBKa BLONb
HanpaBNeHUs BOMOKOH AenaeT MaTepuan HeogQHOPOAHLIM B YaCTV YCTANOCTHON MPOYHOCTH,
B CBA3W C YEM, XapakTepUCTUKW MaTepuana B pasHbiX NNOCKOCTAX BYAYT pasHbIMU,

BeegeHwe nobuix Ko3pUUWEHTOB BNWAHWA AOMKHO OGbiTe oBocHoBaMo. [lockonbky
ko3t hULMEHTEI, NPUMEHAEMBIE NpW MacluTabupoBaHMW pesynLTaTOB MWCNBITaHWA ANS
maTepuana 6ea noBepxHOCTHOro YNPOYHEHUR ¥ MaTepnana, NogBepPrHyToro MOBEPXHOCTHOMY
YNPOYHEHUIo MoryT GblTb pasnuyrel, NPeANOUTUTENBHO UCMbITaHWE 0BPA3LOB, B3ATLIX Kak U3
HEYMNPOYHEHHOro, TaK U 13 YNPOYHEHHOTe Matepuana.

4. fMonHopa3sMepHbIe UCNBITAHUA
4.1 [wapasnuyeckasa nynncauusn

AnAa vcnbiTaHWi KoneH4aTbiX BanoB TPEX- MAKW YeTbiPexTOMeYHbIM U3TMOOM W KpyueHUeMm
MOXeT BbiTh NOCTPOEH rMAPaBAUYECKUA UCNBITATENbHBIA CTEHA, NO3BONAIWMA NPOBOAUTL
MCMbITaHUS C NIOBLIMK 3HaYEeHUAMNA KO3 MLIMEHTA AaCUMMETPUN LIMKINA HANPsXeHWiA R.

Mepeq HayaoM UCTLITEHWA BENWYWHA NPUNaraemMol Harpy3aku AorkHa GbiTb NpoBEPeHa npu
NOMOLLM TEH3OMETPUYECKUX AATHYMKOB Ha FNAAKMX Y4acTKax Bana, a BO Bpemsa UCNBITAHNS ux
npyMeHeHWe O4NA KOHTPONA Harpyakn HeobssatenbHo. Takke uenecoobGpasHO NPoBepsTh
HaNPsHKEHWA B FAaNTENAX NPY NOMOLLUM UENOYEK TEH3OMETPUHECKNX AATUMKOB.

Kpome Toro, BaxHo, 4ToBbl WcnbITaTenbHbId CTeHa obecneunBan rpaHU4YHBLIE YCNOBUA
cornacHo Mpunoxenuto Il (3.1 ~ 3.3).

CTaTudeckie MexaHudeckue KadvecTBa ONpeneffloTca B COOTBETCTBUM C npoueaypamu
KOHTPONA Ka4yecTea.

4.2 Pe30HaHCHbLIR CTEeHA

Pe3oHaHCHbIA CTeHA ¢ OTHOCUTENbHO HEBBICOKUM 3HEpronoptTebrneHueM NpUMEHNeTCR Ans
onpeaenenns u3rubHo# ycTanmocTHOM NPOMHOCTW, KaK NpaBuno, nNpu xoaddpuumeHTte
acuMmMmeTpuM uukna HanpskeHuid R = —1. C yyetoMm Toro, uro ero paboyan yactota obeiuHo
OTHOCUTENLHO BbICOKA, T.€. 107 LMKMNOB MOXHO AOCTWMb B TEUEHWEe HECKOSbKWAX CYTOK.
YCTPOACTBO UCNBITATENBHOrO CTEHAA NPEACTABNEHO Ha puc. 4.2-1.



BenuuuHa npunaraeMoil Harpysku SOMmKHa NPOBEPATHCA MpWU MOMOLLM TEH3O0METDPUHECKUX
[aTUMKOB Ha TNajKkuX yyacTkax Bana. Tawke uenecooBpaszHo MpoBepsTh HaNpsKeHWs B
rasiTensx npy NoMoLLM LENoYeK TEeH30METPUUECKAX AaTHNKOB.

1 Kpusowmn
2 Onopti

3 [beyraspoBas Ganka

4 JKCUEHTPUK C NPUBOLAOM OT
ABUraTens ¢ peryimpyemon
4aCcTOTOM BPaWOHUNA

/‘3"».‘ 5 TeHzomeTpuyecKui JaTYMK QNA
e/ PerynupoBKM ¥ KOHTPONSA Harpysku

6 Ynpyras nogsecka

LI

Puc. 4.2-1. Npumep ycTpo#CTBa PE3OHAHCHOTO CTEHAA AN UCNbITAHUA U3rMBHONR Harpyskoi

3aKuMBl BOKDYT PaMOBLIX Liieek JOMKHbI BbiTb YCTpOeHb! TakuM 06pa3oM, UToBbl CKNIOYKUTE
CUMBHOE UCTUPaHKE, KOTOPOe MOXET NPUBECTU K PaspyLUeHuo nog kpasmu saxumos. [pu
HANWYUM ONPENENEHHOrO PaCcCTOSHUA MEeXOy 3KAMaMU U ranTensMiu pamoBbiX Leex
Harpyska GyfeT COOTBETCTBOBATH UeThipexToueyHoMmy Waruby u, Takum obpasom, Gyget
penpe3eHTaTUBHOM U 4NA ranTenei pamoBbIX WeekK.

B gBuratene rantenu wartyHHbIX Wweek obbivHo paGoTatoT npu koaddullueHTe acummeTpuu
uukna HanpspkeHuin R Gonblue, yeM -1, a ranteny paMmoBblX LWeeKk MeHblie, yem —1. Mpu
HeobxoanMocTy MOXHO obecneunTb Takyio Harpysky 3a CUeT CO3faHWA NpenBapUTentHOrC
HanpskeHus.

YCTpONCTBO CTEeHAa ANs ONpeaeneHns KpyTANbHOW YCTanocTV NOKasaHo Ha pucyHke 4.2-2.
Mpy BO3QENCTBUM HA KPUBOLLMN KPYTALLEA HArPY3KU CKpyuMBaHue LWAaTYHHON LUSHKM
3acTaBnsieT pamoBbie LWeWky cMmellaThCa B GOKOBOM HanpaBneHun. Ecniv Ha KpyTUNbHOM
PE30HAHCHOM CTEH/Ee UCTLITHIBAeTCA OOVUH KPUBOLLIMM, TO PEMOBLIE LLSAKK € 3aKpenneHHbIMM
Ha HUX rpysamu MoryT BubpupoBaTe B GOKOBOM Hanpagnenuy, npu atom 6Gokosoe
nepemeLLeHre 3aKpenneHHbiX rpy30B MOXET BbiTh YMEHbLIEH) 33 CYET UCNOMb3OBAHUS ABYX
KPUBOWIMMOB, 0COBEHHO ©CMU KPUBOLLWMBI OPUEHTUPOBAHL! OAUHaKos0. OOHAKO B TakoM
cnyvae pamMoBas LLefika, pacronoxeHHan nocepeguHe, byaeT nepeMellaThCa UHTeHCHMBHE:,



@ Kpusowwun @ OKCUEHTPMK € NpUBOLSOM OT

ABUratens
@ Zawum © TeHzoMmeTpuueckui paTuMuK
® [syraBpoBbie 6anku ® Ynpyras noggecka

Puc. 4.2-2. MNpumMep YCTPONCTBA PE3CHAHGHOIO CTEHAA NS UCTbITaHWS [BYXCEKLWOHHOro
KpUBOLLMMA KPYTUIBbHOW Harpyakow

Mockornbky GoKOBLIE MEepeMeLIeHUst MOTYT Bbi3BaTb ONpefeneHHbIe NarnbHLIe HanpsXKeHUs,
Ha rnagkve 4acrTy waTyHHbIX Week TakKe LOMKHb SblTb YCTaHOBHEHbI TeH30MeTpu4yeckue
DATHAKA ANA UBMEpeHMsi MoBLbiX BOZMOMHLIX WIrMBOB, KOTOPbIE MOFYT NOBNUATL Ha
pesyribTaThl UCMBLITAHNA.

Kak v B criymae UCNbITaHWi Ha narub, BenuumHa NpunaraeMoil Harpyaku JOSpkHa NPOBEPATLCS
1Py MOMOLLM TEH30METPUUECKNX SaTUMKOB Ha rMafkuxX yyacTkax sana. Tawke uenecoobpasHo
NPOBEPATL HANPSHKEHWUS B ranTtensax npu NoMoLW LenoYeKk TEHZOMETPUMECKUX AaTUNKOB.

4.3 Hcnonw3oBaHue pe3ynLTaToB U NPUEeMNEMOCThL KONeH4aToro Bana

[ns KOMOUHUPOBaHWUA PE3YNLTATOR UCTLITAHWA Ha W3MMOHYIO ¢ KPYTUNBLHOW YCTANOCTHOW
NPOYHOCTBLIO NPU pacuyeTe NpUuemMneMocT koneHvaroro sana (cm. 2.4.11 HacToswel yacTu)
noaxop Mada — MNonnapaa MOXeT NPUMEHATHCA B CREAYIOWMX Criy4anX:

B oTHOWEHWY AMameTpa LWaTYHHOR WeAku:
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Jower ~ YCTaNOeCTHas NPOYHOCTL NPU U3MMGHBIX UCMBITAHUAX;
ToweT — YCTanoCcTHaa NPpOMHOCTL NPU KPYTUIbHEIX UCHBITaHNAX.

B OTHOLLEHWY MACMAHOMD OTBEPCTUS LIATYHHOW LISAKN:

-1

2 VIV, WY B T
RICR)

rae:
Opwor - YCTanocTHas NPOYHOCTb MPU U3rMBHLIX UCTILITAHUSX;
TowoT — YCTaNOCTHASA [POMHOCTL NPY KPYTUNBHBIX UCTIBITAHUAX,

B oTHOLLEHUN AMaMeTpa PamMOBON LLeWKA:

; & %%
= ae SN
g= [ —E} ]
Towres  \lowpr/
roe:
Towut — YCTAnocTHas NPOUYHOCTL NPy W3rMBHbLIX UCMBITAHUSAX;
TOWIT ~ YCTanocrHas npovHoOCTeE NPU KPYTUMbHbIX UCMbITAHUAX.

Ecnn yBenwyeHue ycTanoCTHOM NPOYHOCTUM B pesynbTaTe noBepxHOCTHOW obpaboTku e
onMcaHHRIX BbILUE CNyYasX CHUTAETCA CXOXUM, [OCTATOYHO WUCMLITaTL Tonbko Hawubonee
KpuTUYECKUe cornacHo pacyeram obnacrtu, roe nosepxHocTHan o6paboTka He yunTbiBanacs.

5, npumeﬂenue UMRIOUWKXCH DelyNbTAaTOB K aHANOrM4YHLIM KONeH4YaThbiM Banam

B cnyvae ranTenei n macnaHeix oTBepcTui 6e3 noBepxHocTHOW o6paboTku ycTanocTHble
XapaKTepucTUKK, OnpefeneHHele No pPesynbTaTam UCNbITaHWA, MOTYT TMPUMEHATHCS K
KOMeHYaTLIM Barnam CXOXEro TWMna rnpu BoiNONHeHUM Ceayowmx yCrosui:

Marepuan:

CXOXWIA TUR MaTepuana;

YUCTOTa TOro He unu Gonee BLICOKOTO YPOBHS,

MOryT ObITb NpULaHL! TAKKE Ke MEXAHUYECKAe CBOMCTBA (COOTHOLLEHME pasMepoB
1 cnocoBHOCTb K YNPOYHEHKID).



. FeomeTtpna:

pasHWUa BO BIMAHUM TP3AUEHTa HanNpsHKEHUs W3-338 pasnuuns B pasmepax
He3HauNTelbHA Ui YYUTLIBASTCS.
HanpaBneHWe rMaBHOTO HANPSXKEHWUs 3KBMBANEHTHO. CM. rnasy 3.

MpoussoacTBoO:
CXOX@S TEXHOMOMMA NPOM3BOACTBA.

WHOYKUMOHHO 3aKaneHHblld unu asoTUpoBaHHbLIA B ra3oBol cpeae KoneH4vaTeil Ban Gyger
vcnbIThIBaTBL YCTanocTs Nbo Ha noBepxHocTy, Nubo B 30He Nepexoaa k cepAuesuHe. laHHbie
O MOBEPXHOCTHOW YCTanOCTHOM NPOYHOCTH, MONYYeHHble B pesynbTaTe YCTanoCTHbIX
WCMbITaHUA  NONHOPA3MEPHbIX KPUBOLLWMNOB, MOFYT MCMOMb3OBAaTLCA B OTHOLUEHWUU
KONeHYaTbiX BaNOB TAKOW XKe WM CXOXeil KOHCTPYKUWM, ecrin ycTarioCTb NepBoHayarbHo
NoABNAETCA Ha NOBEPXHOCTU. CXOXKECTb KOHCTPYKLMM O3HAYaeT CXOXWA TUn maTtepuana v
NOBEPXHOCTHYIO TBEPAOCTb, @ TaloKe 3HaJYeHWe paguyca rantenu u rnybuHbl ynpouHeHus B
npegenax npubnuantensHo +30 % OTHOCUTENLHO AHANOTMYHBLIX 3HAYEHUIA WCTBITAHHOro
KOMieH4YaToro sana.

MosBnexHwWe ycTanocT B NepexoaHOR 30He MOXET NPou3oNTU NGO Nog MNoBepPXHOCTLIO (T.e.
nof TEEPALIM cnoem), B0 Ha NOBEPXHOCTY TaM, FAe 3aKaHYMBaeTCs 3akanka. YCTanocTHas
NPOYHOCTL B 30HE Nepexofa Kk cepAueBuHe MoxeT ObiTe OnpeaerieHa NOCPEACTBOM
ONMUCAHHLIX BbILE UCNLITAHWA NpYU YCNOBAKW, YTO NOSBMIEHWE YCTaNoCTW NPOU3OLLINO B 30HE
nepexoaa K cepauesure. VicnbiTaHus, NpoBeAeHHbIE TOMNbKO Ha MaTepuane cepaueBvHbl, He
BynyT CuUMTATHCS PENpeseHTATUBHLIMM, TOCKONbKY OHU He YYWTLIBAOT OCTaTOuHbie
HaNPSHKEHWS PACTSHIKEHNA B NEpexoAHON 30He,

Tawke HeoBXoOUMO OTMETUTb, YTO PAS UCCNEefoBaHWA nokasasnu, 4YTO npeaen ycranocTu
MOXET CHWKaTbLCA B 30He CBepxGonblioro  uucna uuknoe ¢ obpasoeanvem
MOANOBEPXHOCTHLIX TRELUWH M3-3a HanWuMs 3aXBaYeHHOro BOAOPOAA, CKannBaloLerocs sa
cyeT Auddyann B 0BNacTy HeKOTOPLIX BRYTPEHHUX AedheKToR, BRICTYNAIOWMUX B PONU TOYEK
3apoXAEHUA. B TaKUX criyuasix creAyeT CHKaTh NPeAern yCTanocTi Ha HECKOSbKO NPOLIeHTOB
Ha Kawaeih nopaaok uvkros ceeiiwe 107, Tpu BoiCOKOM coaepxaHui BOAOPOAA BO3MOXHO
npUMEHeHue CHIKeHus B pasmepe 5 % Ha KaXXAbil NOPAOoK LUKNOB.
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WHCTPYKUMA MO PACYETY TANTENEA C MOBEPXHOCTHOW
OBPABOTKOW W KPAEB MACIIAHbIX OTBEPCTUW (CM. YT MAKO M53)
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6.2 XonopHan obkatka

6.2.1 TMpuMmeHeHNe UMEeILLMXCS Pe3YNLTATOB K aHanornyHbiM KOFIEHUYaTHIM Banam



1. BBepeHue

Hacrosuwee lMNpunoxeHue COAESPNUT YKA3aHUA NO pacyeTy KpaeB MacnaHbIX OTBEpPCTUA u
rantenen ¢ noBepxHocTHo#i obpaboTkoit. [aHbl NOACHEHUA Mo y4eTy pasnuuHbix cnocobos
o6paboTk, a Taioke nNpeAcTaBneHsl aMnvpudeckue opmynbi A8 pac4eTos.
KoHcepBaTUBHBIN SMNUPUYECKUA NYTb BbIGpaH HaAMePEeHHO C LIeMNbI0 NOBLILLEHUA HaeXHOCTH
pacueTa.

Heo6xoaumo y4uTbiBaTh, YTO NpW Hami4um cNefyeT UCNOoNb3oBaTh PesyfbTaThbl U3MEpPeHUit
wnn Bornee TouHble JaHHbie. Tem He MmeHee, B cnyvae Gonblworo pasbpoca 3xaueHwit
(Hanpumep, OCTATOMHBIX HANPSHKeHWWA) BENWYMHbLE [OMKHBI BbiBMpaThCA C TOW CTOPOHbLI
AnanasoHa, kotopas obecneuvBaeT 3asefomo GoOnbLUYIO KOHCEPBATUBHOCTD.

2. Onpepeneriue noBepxHOcTHOW oBpaboTiu

TepmuH  «noBepxHocTHass oOpaboTka» OXBAThIBEET TEPMUYECKYID, XUMWUYECKYI0 W
mexaHudeckylo o6paboTky, BbipawaloWylocs B NPUAaHWM MmaTepuanam HeroMoreHHocTv
CBOWCTBE (TBEPAOCTH, XMMWYECKOrO COCTaBa, OCTATOUHLIX HanpsXeHWd) B HanpaBneHuu oT
NOBEPXHOCTM K CepALIeBUHE MaTepunana.

2.1 Mertoan! noBepxHocTHO obpaGoTiu

[aHHkil nepeyeHs COAePXMT BOSMOXHbIe MeTodbl 06paBoTkn U AaHHbIe 06 WX BUSHUW Ha
CBOWCTBa, onpeaensiowme ycTanocTHY0 NPoUHOCTs.

Tabnuuya 2.1

MeToant NoBepPXHOCTHOM cﬁpaﬁorxu M XapaKkTepUCTUKM, Ha KOTOPLIE OHU OKa3LIBAKT

BoO3nencTBUE
Metop obpaboTku Ha uto BospencTeyer

WiHayxuporHan 3akarnka TeepnocTb N OCTATOUHDLIE HaMNPsHKeHus

AsoTtuposaHue XAMUYECKUIA coCcTas, TBEPAOCTE U OCTaTO4HbIEe
HanpshKeHus

LiemeHrauns Xumuveckuid coctas, TBEPAOCTb U OCTATOYHbIE
HanpskeHus

Baxanka B wramne (Ges TBEpAOCTb U OCTATOMHLIC HANPAXKEHUs

OTRycKa)

XonoaHas obkatka OcTaTouHbie HAaNpPsXXeHus
OcTaTtoyHbie HanpseHus

MoBepxHoCTHOE

YNPOUYHEHNE YeKaHKON

QcTaTouHble HanpsHKeHns
Apo6ecrtpyiiHas obpaboTka

OcTaTouHble HanpsXeHus
NlasepHoe noBepxHoCTHOE
ynpoyHeHue

YekaHka wapom OcTaTouHbIe HanpsXeHus
MpuMeyaHue. BaxHo OTMETUTb, YTO NOCKOMBKY ANA CYAOBbIX ABUratenen npuMeHUMbIMu
CUUTEIOTCR TONBKO MHAYKLUMOHHAS 3aKanka, asoTupoBaHue, XoNoAHas obkaTtka u YexaHka, npoyne
METOAbI, @ TaloKe COBMECTHOE NpuMeHeHue ABYX Ny Gonee BblllenepeuncieHHbIX METOAO0B, B



HaCTORLIEM [JOKYMEHTE He paccMmarpueaoTces. Kpome Toro, 3akanka B LUTamne MoxeT
paccMaTpuBaTbCH aHanori4yHo MHJIXYKHMOHHOF! 3akanke.

3. TipMHuMnbl pacuerta

OCHOBHLIM NPUHLIMIOM SIBMSIETCA TO, YTO BENTMMUHBI 3HaKoNepeMeHHbIX paGounx HanpsxeHuh
AOMKHB! ObiTh MeHbLUE BEMUYMH MECTHOM YCTAnoCTHOW NpouHoCTM (¢ yueTom athdpexTa
NOBEepPXHOCTHOW 0BpaboTku), NPU 9TOM BOSMOXHO BOSHVUKHOBEHUE HEepacnpoCTPaHAIOLMXCS
TpewmH, nofapobuyio uHdopMauuio oM. Takke B 6.1. [anee BbINONHAETCH AEreHWe Ha
3afarHbI KO3hMULMEHT 3anaca NpouHOCTU. [aHHbiii NPUHLMN NPUMEHAETCR K LenbiM
ranTensam U KpasaM MacrfHbiX OTBEPCTMIA, @ TaloKe K NOANOBEPXHOCTHOMY CIOI0 [0 TNYBuHE!
HUDKe 30Hb! BNUAHUA oGpaboTku, T.e. pacnpoCTpaHaeTcs BNioTh 40 CepaLeBuHsl,

Mpwu paccMOTpeHUM MeCTHOW YCTanoCTHOW NPOMHOCTY HeoBXOAUMO Y4YuTLIBaTH BIMAHME
MECTHOW TBEPAOCTH, OCTATOMHOTC HANpPSKEHNA U cpefHero pabovero Hanpskexus. BnusaHue
«athdexta rurauuknoe», B 0CoGEHHOCTY Ha MPOLECC BOIHWKHOBEHWS MOAMNOBEDPXHOCTHBIX
TPELMH, AOMKHO BbITh KOMNEHCUPOBAHO YCTAHOBNEHHLIM 3anNacoM NPOYHOCTHM,

KpaiHe Heobxopwm TulaTenbHbil yyeT BenuuMHbl nowasuw rnogeepraemoit obpaboTie
MOBEPXHOCTM B 30HAX KOHUEHTPAaLWM HanpspkeHuid. B 3oHe nepexoga OT YNpoYHEHHOW
MOBEPXHOCTY K HEYNPOYHASMOW BOIHWKAIOT 3HAUUTENbHLIE OCTATOMHBIE HanpPsHKeHWs
pacTsKeHus.

B cBAau ¢ aTum obpaayiotes «cnabble TOUKNY, YTO ABMSETCH 3HAYUUMbLIM, 8CIN OHU HaxOAATCA
B 06NaCTV NOBLILUEHHbLIX HANPSNEHWUI.

Heobxo4uMo 3HaTb BenuuuHbl NepeMeHHbIX W cpeaHux pabounx HanpAXeHwd ans sced
obnacTy KOHUEHTPaLumMn Hanpaxkerwid 1 ans myBuHel, cocTaensowen npybnusutensHo 1,2
riyBunel 06paboTkn. Ha pucyHKe Hbke NOKa3aHo WMCMOMb30BaHUE AGHHOTrO NpuUHUMNa ANs
MHAOYKUWOHHOW 3akankkn. Ocb x ~ HanpasneHa nubo B rnybuHy (B HanpasneHun
nepreHanKyNapHO NoBEPXHOCTK), NMBO BAOIL KOHTYPA ranTenu.
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Puc. 3. Obwue npuHLMNBl 3aBUCUMOCTU HaNPsHKEHUA oT rnyBuHb



KpuTepuit LONYCTUMOCTW JOIMKEH NPUMEHATLCH CTYTeH4YaTo B HanpasneHun OT NOBePXHOCTH
K cepAuUEBMHE U OT TOYKU MakcUManbHOW KOHLUeHTpauu1 HanpsKeHWA BAOML KOHTYpa
NOBERXHOCTA rantenu 40 LWeKWu.

3.1 OueHKa MECTHLIX HANPSAXEeHUA B ranTenax

Heobxooumo 3HaTh HanpsXKEHUA BAOML KOHTYPA rantenu U B NOANOBEPXHOCTHOM ¢noe ao
rnyBuHel, Heckonbko Gonblle rnyBuHbl ynpouHeHHoro cnofd. Takve AaHHBIE, Kak Npasuno,
MOryT ObITb OnpegeneHbl MeTOAOM KOHEMHO-3MIEMEHTHOTO aHanuia, Kak OnNucaHo B
Mpunoxernun 1. MNpu aToM snemeHTHl B NOGNOBEPXHOCTHOM CROE MPU aHanuze SOMXKHbI
MMETb Te K8 Pa3Mepbl, YTO W Ha NOBEPXHOCTH. [pK YyNPOYHEHUN TOMBKO LLATYHHOW (LIGAKW
Manble 3MeMEeHTbI NPV BbINOSIHEHMW aHanusa cnefyeT pacnpocTpaHuTL BAOMNb NOBEPXHOCTU
A0 TBEpAOrc cros.

Ecnu nposeaeHne aranmsa MK3 HEBO3MOXHO, ANA KONEHUYATLIX BAMOB, USrOTOBMEHHBIX U3
cTann MoxeT 6blTb WCMONb3oBaH YAPOLWEHHBIA Meton OH MoXeT 6GbiTb OCHOBAH Ha
onpeaeneHHbix amnupuyeckum nytem KKH, kak onucaHo 8 2.4.6 HacToswwen yactv (npu
YCHOBMM HaXOXAEHUA B AUana3oHe MNPUMEHUMOCTW 3TOr0 MeToda), W  rpaaveHTe
OTHOCMTENbHBIX HanpsxeHWiA, 06paTHO NPONOPUNOHANBHOM paguycy ranTtenn. HanpsikeHns
narméa U KpydYeHWs  OOMKHBI  paccMaTpuBaTthCcAa  pasperbHo. K couetaHuio
BbILLIENEPEUNCIIEHHbIX NapaMeTPOB NPUMEHAETCH KpUTEPUIA 4ONYCTUMOCTH.

[ToanoBepxHOCTHbIE HAEMpPsKEHUS B NEpPexogHOW 30He Npu  MUHUManbHOW  TrybuHe
YMPOYHEHUA MOXHO onpefenuTe 4Yepes mectHole KKH saone ocu, nepneHauKynspHoO K
NOBEPXHOCTU ranTenn. OYHKUMWN Qe.vecm. M OTuecm. UMEIOT PasnUuHyo hopMy no MpuuMHe
pasnu4na B FpagueHTax HanpsKeHWA.

Ha nosepxHocTu moryT npumeHaTbest KKH as u ar. MecTHbIE OB.wecm. W OT-yecm, YMEHBLUAIOTCA
¢ rnyBuHon. OTHOCUTENbHBIE TPaAWEHTHl HANPAXEHWA HAa NOBEPXHOCTW 3aBUCAT OT TWMa
KOHUEHTpaTopa HanpspKeHWA, OAHaKo ANSA ranTenei WaTyHHbIX LeeK OHW MOryT ObiTb
ynpouieHel ¢ 2/Ry npu wsrnbe u 7/Ry npu kpydedun. [ns rantenedi pamoBbiX lueek
BBINOMHAKOTCA aHaNnornyHble AEUCTBUA G UcNonbsoBaHmeM Rg n Dg. HomuHanbHble
HaNpPAXEeHUA NPUHMMAIOTCA NIMHENHBIMA OT NOBEPXHOCTU A0 CPeAHEeW TOYKW LUeKn Mexay
ranTensio WaTyHHOR LLIEWKM U ranTenbio PAMOBON LEAKK Npu narnbe 1 A0 LEHTPOB WATYHHON
W PEMOBOM LUEWKN NPU KPYYEHUM.

B Takom criydae, mecTHble KKH sensiotes cyHkumed rnyOuHel ¢ B COOTBETCTBAM C
ypaeHeHuem (3.1-1) u puc. 3.1-1 npn narnbe n ypasHexvem (3.1-2) n puc. 3.1-2 npu KpyueHuu.
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HOMEHGALHOMY HARPAMKCHUID

Fpacuen RQUPARCEREA NPY wizsie

Puc. 3.1-1. KKH npu uarube B ranteny LaTyHHOW LUENKK B 3aBUCUMOCTH OT rAyBuHb!.
CooTteeTtcTBylowmin KKH gns rantenu pamoBon Leikn MoxeT ObiTe onpeaeneH nytem

HOMURAABHOMY HERPANCCHUIQ

sameHbl Ry Ha Rg

Fpaduensn RARPANCEHIA NPY KPyHCHUY

Ra Fayfuna noo noeepXnRocHbIo, Ma

D2

Puc. 3.1-2. KKH np# kpyveHun B ranTenu WaTyHHOW LUEHKN B 3aBUCMMOCTU OT rnyGuHb!.
CooTtBeTcTayowun KKH ans rantenv pamMoBon LLUERKU MOXeT ObiTh onpeaenex nytem

sameHbl Ry Ha Rg n D Ha Dg



B cnyyae, ecnu ynpouHeHa TOnbKO LWATYHHAA LWeMKa, a Kpaik ynpouHeHHoW obnactu
pacrionoXeH K rantenu Brivake, uem TpexkpaTHan MaxkcumansHas rmybuHa ynpovHeHus, ang
onpegeneHus GakTUIeckux HanpsbkeHuih B NepexofHoi 3oHe HeoBXogumo Wenonb3osaTb
MKD.

3.2 Pacuer HanpaxeHni B KPasX MacnsiHbIX OTBEPCTHIA

HanpaxeHusi B Kpaax MacnaHeX OTBEPCTUIA TaIoke MOrYT PaccYUTBIBaTLCS Npu nomotm MK3.
Pasmep snemeHTa He AOMMKeH npesbiath 1/8 guameTpa macnsHoro ortsepctus Do, a
KaueCTBO 2IEMEHTHOW CeTKY OIDKHO OTBEYaTHL KpUTEPUAM, NpuseseHHbIM B [punoxenun I,
KoHeuHo-anemeHTHast ceTka [OrKHa nNpoLOIbKaTbCA B pajuanbHOM  HanpasneHun
[OCTaTOMHO AaneKo 3a npegens! rmybuHbl ynpouHeHna.

B kauectBe Harpysok B MKO ucnonwssyetcs kpytawui momeHT (cm. 3.1 Mpunoxenus 1 ) u
n3rnbatoLumin MOMEHT Npu YeTeipexTodevyHom narnbe (cm. 3.2 Mpunoxenus i ).

Ecnu nposenenne ananusa MKS HeBO3MOXKHO, 4N KONEeHYaTbIX BANOB, U3roTOBMEHHbIX U3
cTanm MoxeT OblTb UCMONL30BAH YNPOLWEHHBIM mMeTod. [lpn 3TOM MOryT WCMNONbL30BaATLCH
onpepenedHele amnupuueckum nytem KKH (cm. 2.4.6 wactoswel vactu) (Npu ycrnosum
HEXOXASHWS B [ManasoHe npuMeHuMocTu 3Toro metopa). WMarmbHbie W KPYTUNbHbIE
HanpsXeHWs B TOUKE MaKCUMAINbHLIX HanpskeHuid obbefuHAINTCS B COOTBETCTBMM C 2.4.8
HACTOALLEN vacTn.

~

r
-

Puc. 3.2. HanpsxXeHua v TBepaocTy B MHAYKLUUOHHO 3aKaneHHbIX Kpasx MacnaHbiX
OTBEpPCTUIA

Ha puc. 3.2 nokasaH xapakTep usmeHeHusi TBEpAOCTU B NEPEeXOHON 30He MeXay «TBepao»
M «MAFKOW» 30HaMW maTtepuanom. Xapakrep W3MEHeHWA 3aBUCMT, B TOM u4uche, U OT



Temnepatypbl OTNYCKa nocne sakanku (npu TepmoobpaboTke Tuna  «3aKanka + OTNyCcK»).

MakcumanbHoe HanpsXeHue Ha KpasxX OTBEePCTUW UMeeT MEeCTO B MEeCTe OKOoHYaHus
CKpYrneHna kpoMku. B npenenax aTol 30HBI HanpsXeHue najaeTt NpakTUMecKW MUHeRHo ¢
pacCTOsIHUeM [0 LeHTpa LaTyHHoW welikv. Kak nokasaxo Ha puc. 3.2, npu HernyGokom (A) u
cpegHem (B) ynpodHeHuw nepexonHas TOWKA NpaKTUHMECKM COBNAKaeT ¢  TOuKOWM
MakcumankeHbIX HanpskeHui. Mpu rnyGokom ynpovHeHuy nepexcfHan TOYKA OKa3biBaeTCs
BHE TOYKM MaKCUMAarbHbIX HaNpsKEeHUd, U MEeCTHOe HanpsiKeHWe MOMHO ONpefenuTb Kak
fonio, paewuyio (71 — 2tH/D) o1 makcvmaneHoro Hanpskexus, rae tH — rnybvHa ynpodHeHus.

MoAnoBEPXHOCTHLIE HanpPsXeHWst B NepexopHol 3o0He (npyU  MUHWUManbHOW rnybuHe
YNpouMHEeHUs) MOXHO onpeaenuTh 4epes mMecTHble KKH Baonk ocu, nepneHAUKynspHO# K
NOBEPXHOCTU KPas MEcnsAHOro oTBepcTUs. ITU PYHKUMK Ya.uecm. Y YTwecm.  UIMEIOT PA3NTUYHYIO
hopmy Nno NPUUKHE PA3NUYUA B TPagueHTax HanpshkeHui.

Ha nosepxHocTax Mmoryt npumeHaTecad KKH ys u yr. MectHole KKH ysmeem M Prweem
yMeHbllaTes ¢ rnybuHoi. OTHOCUTENbHble FPaAWeHTbl HanNpsXKEHUA Ha NOBEPXHOCTM
3aBUCAT OT TMMNA KOHUEHTPaTOopa HanpsXeHWA, OfHaKo ANA KpaeB MACNAHbIX OTBEPCTHM
WaTYHHOR Lelkn oMW MoryT ObiTh ynpoluenbt Ao 4/D, npu usrube n 2/0, npu kpyyeHuu. B
Takom crnyvyae mectHele KKH sensiotcs dyHkumeit ry6udsl

4
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3.3 Kpurepuit BonycTHMOCTH

KpuTepuin 40NyCTUMOCT KOHCTPYKLIMMA KONEHYaTbIX BarioB OCHOBBLIBAETCH Ha COOTBETCTBUN
ycTanocTHoW npouHocT. B rnase 2.4 HacToAWER 4acTM COOTHOLWIEHME 3KBUBANEHTHOro
3HaKONEPEMEHHOro HarnpsiKEHUsT U YCTANoCTHOW NPOYHOCTY CPaBHWBAETCA C KpUTepuem
Aonyctumoct Q > 1,15 ans kpaes MacnaHbiX OTBEPCTWR, ranTenei WaTyHHLIX eek u
ranteneil pamoBeIX LLEeK KOMeHYaThiX BarnoB, W3roTOBMEHHLIX U3 cTanu. 3TOT KpUTepui
TaKKe [O/DKeH pacnpocTpaHaTbesl Ha obnactu ¢ noeepxHocTHOW o6paboTtkoi, BHe
33BUCUMOCTH OT TOFO, aHaIU3UPYETCH MOBEPXHOCTL UK MEPEeXoAHas 30Ha.

4. WnpyxumoHHas 3akanka

OBbiyHO B TexHudeckux TpeBoBaHWAX K TBEpLOCTM YKa3bIBAKT AMarnasoH BenuuuH
NOBEPXHOCTHOW TBEPAOCTH, T.€. MUHUMASTbHOE K MaKCUMAalTbHOS 3HAaYeHUs, MUHUMANbHYK 1
MakCManbHyl0 MPOTSXEHHOCTL B Mpeaenax rantend WU no BCel ranteny, a Takke
MUHUMATbLHYIO U MakcumanbHyo rmybuHy Boonk KoHTYpa ranTtenu. [py 3ToM npuMeHATCs
LWKanb! 3HaveHwid TeeppocTy no Bukkepcy B guanasone HVO,5.. HVE.

FnyBuHa WHAYKUMOHHOW 3aKanku onpegenaeTca kak rnybuHa, Ha KOTOpO# TBEeppOCTb
mMarepuana coctagnser He medHee 80 % OT MUHMMAEMbLHOW 3a4aHHOW MOBEPXHOCTHOW
TBEPAOCTH.



HV

[ny6una

Puc. 4-1. Tunosoi rpaduk 3aBUCUMOCTI TBEPAOCTH OT rrybuHbl. CTPeniX YKaswiBalT Ha
rnyBuny 3akanku

MokazaH BOaMOXKHbLIA Xapakrep pacnpegeneHusi TBepoCTu B 30He nepexoia K cepguesute;
nokasaHHanA 30Ha CHWKeHUA TBepaoCTU MOXEeT OKasaTbCa «crnabov» TOUKOW: B HEN MOXET
BbITh CHUXEHa MEeCTHas NMPOYHOCTb U MOTYT BO3HMKATL OCTaTOMHbIE HAaNPAXXeHUsA
pacTaXeHus.

Mpu ynpouHeHUM 0AHUX TOMBKO LWATYHHBLIX UM PAMOBbLIX LWEeeK MUHUMANbHOE PaccToaHue
[0 ranteny BOMMKHO HasHa4yaThCa C YYETOM BIUAHUA HaNPSXeHWA pacTAXEHNUA B 30He
TEPMUYECKOTO BAUAHKA (CM. PUC. 4.-2).

Kpai
YNPOYHEHHOIO
cnosi

[MopepxHoCTs

i 30Ha I
| TepMn4ecKkoro |

HeHnarpesaembiii § BNUAHUA E
I | FoBepPXHOCTHbIE
I HanpsxeHus
i pacTshKeHUs

B woweEES K RSB 5 Dwssess %

y4acToK

pomEee 4 ORURRSE B SRENRREE K

|

|

i [MoBepxHOCTHBIE
| HanpsHxeHns

é oxaTUs

|

A VR —

Puc. 4 -2. OCTaTOYHbLIE HanpsuKeHUe BAOMb NOBEPXHOCTM WATYHHOMW LWeRKkK v ranTenn

Ecnu npocunie  «TBEPAOCTb-IMyGuHa» 1 OCTATOUHbLIE HAMPSKEHUS HEW3BECTHbI WNM He
3a/1aHbi, MOXHO NPUHATL CheaylLee:

npoduns TREPAOCTU BKAKOMaET ABa cnos (CMm. puc. 4-1):



NOCTOAHHAN TBEPAOCTE OT NOBERXHOCTH 40 NEPEXOAHON 30HbI;
NOCTOAHHAA TBEPLOCTL OT HEPEXO,QHOV! 30HbI A0 CepALeBuHbl;

OCTaTOUHbI® HaNPHKeHNA B TBEPAON 30He cocTasnsawT 200 MIa (cxaTue);

TBEPAOCTb NepexoAHon 30Hbl — 90% OT TBEpAOCTY CePALEBUHD, B Cny4ae oTCyTCTBUs
HepaBHOMEPHOTO NajeHUst TBEPAOCTY B 30HE NEPexola K CepALeBUHe, NoKasaHHoi Ha
puc. 4-1;

MakcuManbHoe ocTaTodHoe Hanpsxehnue (no cod Musecy) B nepexogHoid 30He
coctaenaet 300 Mla (pacTsixeHue).

Ecnu kpas ynpouHeHWs LWATYHHOR unu paMoBO#A welku HaxoaaTcs 6nusko K rantenu, To
LOIDKHO YYWTBIBATLCA BAMSIHWE OCTATOUHLIX HanNpsbKeHuA pacTsikenus. Ecnu MuHuManoHoe
PaCcCTOSIHUE MEXIY KPaeM YNpOYHEHNs 1 Ha4Yanom ranteny s 6onee uem 8 3 pasa npesbillaeT
MaKcumanbHyto rnyBuHy YyNpoYHEeHUs, To Takoe BNUAHWE MOXHO HE YYnTbIBaTb.

4.1 MecTHas yCcTanocTHas NPoYHOCTh

MHAYKUMOHHO 3aKaneHHslid KorneHuaTbit Ban OygeT wcnbiThiBaTb ycTanoctb nmbo Ha
noBepxHocTW, NMUBo B 30He nepexofa K CephAuUeBWHE. YCTanocTHas MpoYHoCTb (Ans
MOBEPXHOCTU U ANA NePEXoaHOR 30HbI) MoXeT BbiTh paccunTaHa no pesynbraTaM UChbLITaHWA
Ha YCTanoCTHYIO NPOYHOCTL NOMIHOPA3MePHOro KONeHYaToro Bana cornacHo Mpunoxenuo V.
B crniyyae C NepexofHoii 30HOW, NOABMNEHWEe YCTanocT MOXeT npousoitn nubo nog
MoBEPXHOCTLIO (T.€. MOA TBEPAbIM crnoem), nNbo Ha NOBEePXHOCTU TaM, rAe 3aKaHYnBaETCH
3aKarnka.

WcnwiTaHua, npoBefeHHble TOMbKO Ha Martepvane CcepauesBuHbl, He  cuMTatoTcs
PEnpeseHTATUBHLIMM, MOCKONbKY OHU HE YUNTLIBAIOT OCTATOYHLIE HAMNPSKEHUS PACTSIXEHUS B
nepexonHol 3oHe.

B kauecTBe anbTepHaTUBELI, YCTANoCTHasi NPOYHOCTL NOBEPXHOCTU LNS KONEHYaTbIX Banos,
YI3rOTOBIEHHbIX U3 CTanu MoxeT BbiTh onpeaeneHa 3MNUMPUYECcKU Kak onucaHo ganee (rae HY
~ 3TO NOBEpXHOCTHasi TeBeppocTe no Bukkepcy). B ypaBhewun (4.1-1) 3anoxeto
KOHCEPBaTUBHOE 3HaueHue, KOTOPOE NPeAnonaraeT, YTo YCTanoCTHas NPpoYHOCTE yYUThiBaeT
BMUAHWE OCTATOYHOIO HanpsXeHws. PesynbTUpylolwlee 3HayeHue NPUMEHUMo npu
ko3thULMeHTE aCUMMETPUM LIKKNE HanpsXeHun R = —1:

=400+ 0.5-(HV —400) MNa] @11

o Fnosepx.

CrnefyeTt OTMETUTb, YTO BITMAHUE CPEAHEro HanpsXkeHua ¥ MHOAYKUMOHHO 3aKaneHHbix cranevn
MOKET ObiTh 3HAMUTENBHO BhILLE, YeM Y 3aKaneHHbiX U OTNYLUeHHbIX,

YCTanoCcTHYI0 NPOYHOCTL B nepexoaHo#d 3oHe 6e3 ydeTa HEPaBHOMEPHOro nafeHus
TBEPAOCTY B 30HE Nepexosa K cepAUeBuHe, NoKkasaHHoW Ha puc. 4-1 criegyeT onpeaenaTs noe
ypaBHeHuio, npueegerHomy B 2.4.9 Hacroswed vactu. [na ranteneid pamosbIX W,
COOTBETCTBEHHO, WATYHHBIX Leek AeCTBYeT cneayuias hopmyna;

F
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Y=De n X = R ans ranrenn pamoBo Wenku,
Y=D wn X=RyAns ranteny WaTyHHON Welku,
Y=D wn X=DJ/2pnskpag MacnaHoro oTeepeTus.

BrnuvsiHue oCTaTOUYHOrO HanpsxeHus B (4.1-2) He yunTLIBaeTCA.

[pu aHanuse ycranocT NOAMNOBEPXHOCTHOIO CrOA (HWKE YMNPOYHEHHOro CIos) HeydveT
OCTaTOUHbIX HaNPAXEHNA pacTAKEHUs cnegyeT yyecTb nyTem Boideta 20 % oT nonyyeHHoro
Bbitlie 3Ha4YeHusA. IV BblumTaembie 20 % COOTBETCTBYIOT BIIUAHUIO CPELHEro HanpskeHus B
NierupoBaHHOR 3aKarneHHon 1 OTNYLLEHHO) CTann ¢ OCTaTOMHBIM HANPsKEHUEM PaCTHKEHWA
300 MlMa. [ins cTanei HU3KoM NPOYHOCTH AaHHaRA NPOLEHTHasA BeNW4KHa A0MKHa ObiTb Bbilue.

Ecnu gocToBepHO U3BECTHO, YTO OCTaTOMHbIE HANPSIKEHUS HWWKE, TO CNEAYEeT YYUTbIBATL UX
dakTnyeckoe sHavyeHue.

Mpu aHanu3e ycTanocTu NOBEPXHOCTH BONMU3Y 30HBI YNPOUHEHWS — T.€. B 30HE TEPMUYECKOTD
BNUAHUA (CM. PUCYHOK 42.) — BIAIASIHWME OCTaTOYHbIX HaMNpsKeHUuh pacTamxeHus MoXeT Bhitb
YUTEHO BbIMUTAHMEM OnNpefeneHHoW npoueHTHOW BenvuuHel (cornacHo Tabn. 4.1) wus
3HaYeHUs, PACCYUTAHHOIC MO BhILUENPUBELEHHON dhopmyre.

Tabnuua 4.1

BnusiHue OCTaTOUYHbIX HANPAXKeHWA PACTAKEHHS HAa 3a4aHHOM PAaCCTOAHUK Meway
Kpaem YNpOYHeHHOM I0HLI U ranTenbio

L 0..1,0 makc. rnyBun sakanku: 20% o

1. 1,0..2,0 makc. rnyBuH 3akanku: 12% M,ﬂyé’.’éﬂwmm

L. 2,0...3,0 makc. rny6uH 3aKanku: 6% \ , - enon

V. 3.0 n Bonblue maxc. rnybuH 3akanku: 0% wWiomh o
T SO

5. AsorupoBaHue

B TexHuyeckux TpeGoBaHMAX K TBEpAoCTU JoskeH ObiTb ykasaH AuanasoH BenuuuH
MOBEPXHOCTHOW TBEPAOCTM (MUHMMYM W MaKCUMyM) ¥ MWHUMaNbHO® W MakcumanbHoe
3Havyenwne rnyGuHb. B HacToswem paspgene paccMaTpuBaeTCR  TOMBKO rasoBoe
asotuposaHue. [pu 3TOM NPUMEHAIOTCA LWKanbl 3HaYeHut TBepAocTU Mo Bukkepcy B
awnanasoHe HVO0,5.. . HVS.

[na uene# HacToRAwWlero paspena rnybuHa asoTuposanus (N onpegensaeTca Kak rnybuHa, Ha
KOTOpOW TBEPAOCTb MaTepuana npesbillaeT TBepAOCTk cepaueBuHbl Ha 50 HV.

Mpodmnb 3akankv AomkeH ObiTb HasHaveH BNMOTb OO0 CamMol CepAueBuHbl. Ecnu oH
HEN3BECTEeH, 8ro MOXHO ONpeenuTb SMNUPUIECcK No criefylowmm dopmynam:

. | ., 50 e
HV(n=HV_ +(HV,,.. —HV ). . : (3)
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HV(t) TBEPAOCTL Ha rnybuHe {,

HVcepdy. - TBEPAOCTL CepALeBrHbl (MUHUManbHas),
HVnosepxH. — NOBEPXHOCTHAR TBEPAOCTb (MUHWManbHas),
tN - HavMmeHbLias rmybuHa asoTMPOBaHUA.

5.1 MecTHan ycTanOCTHaA NPOYHOCTDL

BaHO OTMETMTb, HTO NPU a30TUPOBAHIK KONEHIATOoro Bana ycTanocTs BosHukaeT nnbo Ha
NOBEPXHOCTW, NMBC B 30He nepexoaa K ceppuesuHe. MO3TOMY YCTAMOCTHYIO MPOYHOCTS
MOXHO ONPeAenuTb NPOBeAEHUeM UCTIbITaHWA, KaK YKasaHo B Mpunoxeruu [V,

B kaveCTBE anbTepHaTUBHOro BapuaHTa, Ans KoneHJyaTklX Banos, UsroTOBNEHHbLIX U3 CTanm
NOBEPXHOCTHYIO YCTaNOCTHYID MPOYHOCTL (fMaBHOE HanpsxeHue) ANA Mmartepuana ¢
NOBEPXHOCTHON TBEPAOCTRI0 He wMexee 600 HV MOXHO KOHMCEpPBATUBHO ONpenenvuTh
SMMTUPUYECKUM NyTEeM:

gif‘ho@sz, = 45 (}A"Iﬂ 4] (5.1-1)

Wcnonbaosanue sasucumoctin (5.1-1) gonyctumo npu UCNONL30BAHUMA NPELNONOKEHNA ©
TOM, YTO YCTaNoCTHAA NPOYHOCTb YYWUTLIBAET BIWSIHVE OCTATOMHOrO HanpsKeHua Ha
NOBEPXHOCTH, a KOAhMDULINEHT acuMMeTPUW LMKNa Hanpsxeruii R = ~1,

YeTanocTHan NpoYHoCTL B NepexoaHol 3oHe moxeT BuiTh onpepenera no ypasrHexuio 8 2.4.9
HacToswen yacTu. [Ing rantenei LWaTyHHbIX U, COOTBETCTBEHHO, PaMOBbLIX LUeeK fiedcTByeT
criegyowas dhopmyna:

e P——
y | 785 ]
. =+K (042 o, +39.31.0.264+1.073.Y% +--§«« T +}§i fomm § (5.1-2)
Frz., weu. é. 4900 Cfg ,zY j
roe:
Y=Dg m X=Rg ANs ranTeny paMmoBow LLENKK,
Y=D wn X=Ru ANs rantenu WaTyHHO! Leikw,
Y=D wn X=D/2 AN Kpas MacnsHOro OTBEPCTHS.

BrnnsHune octatouHoro HanpskeHus B (5.1-2) He yuuThiBaeTcs.

B oTNMYME OT MHAYKLMOHHO-3aKanmBaeMbiX, a30TUPYEMbIE U3AENVA HE UMEIOT CTOMb YeTKO
BLIP@XEHHON 30HbLI NEPexoaa k cepauesuHe. Npy BLICOKOM YPOBHE OCTATOUHbIX HANPSKEHWA
CKATUR HA NOBEPXHOCTH, YPABHOBELLMBAKOUME UX HAMNPSIKEHUA PACTSHKEHUR B CepAlLEBuHe
yMepeHHbl BorieacTeue Hebonbiuch riyBuHel. Tpn aHanuse ycranocTv NoAnNOBEPXHOCTHORD
CNOA HEYMET OCTATOMHbBIX HANPRXEHUA PACTAKEHWS B 30HE NEPEXofa v HWXKE Hee MOXHO He
MPVHAMATE BO BHUMEHWE BBUAY pPaBHOMEPHOTC Npoduns v3MEeHEeHUA TBEPAOCTV npu
a30TUPOBAHUMU.

HecmoTpst Ha To, 4To B obwem criyuae pacuveT crneayeT BbINOMHATb NO BCeMy npoduno
N3MEHEHWS TBEPLOCTH, OH MOXET BbiTe orpaHnueH 1 Honee npocTeIM NOAXOA0M — aHaIM30M
NOBEPXHOCTY Y ONpeASieHneM YCroBHOW TOUKV Nepexona, 3a KOTOpYro MoXeT BbiTh NPUHATA
rnyBuHa, Ha KOTOpOW 3HAYeHWe MecTHOW TBepaocTu npubnuaurensuo Ha 20 HV Beiwe
TBEPAOCTH cephuesuHbl. pu sTom B pacderax HeoBXoAMMO MUCRONbL3OBaTL CBONCTBA
Martepuana cephueBWHbl, @ HanpsKeHus B MecTe nepexoaa K CepaleBuHe MOXHO



paccyuTbiBaTth no dopmynam gnsa mectHbix KKH 1 ucnonbsys ¢ = 1,2 (N,

Teeppocts [HV]

A

+20 HV T R

Puc. 5.1. Bckus ycnosHON Touku nepexoga no rnybune (t)
6. XonopHaa popmoBKa

MperMyLLeCTBOM MOBEPXHOCTHOIO YNPOYHEHUS YeKaHKOW Ny XonogHowu obkatku rantenei
ABNAETCA CO3NaHNE OCTATOUHOrO HaMpsHiKeHUA CKaTUA Ha CUNbHO Harpyxaembix yvacTkax.
Mputom, 4yTO ocTaTouHbIe MOBEPXHOCTHLIE HanpaxeHus onpeaensKTcs
PEHTIeHOrpatuYeckum MEeTOAOM, @ OCTaTOMHbLIe MOANOBEPXHOCTHLIE HATPSHKEHUA —
HeATPOHOrpathnyecknm, [OCTOBEPHO OUEHWTb MECTHYI0  YCTaNOCTHYD  MPOYHOCTH
HeBO3MOXHO, B CBASU C 4eM €€ HeobGXOAUMO OnpesenaTb UCMBITaHUAMU Ha YCTanocTb C
yuéTtom Tpebosanunit Npunoxennus 1V.

Takoe wcnbiTaHue, Kak MPaBWUNO, BBLINOMHASTCA C 4YeTbipexToueuHbiM uaruBom npu
koathuumeHTe acummeTpuin Lmkna HanpsxeHnd R = ~1. [No pesynbTatam WCnbiTaHuii
onpegensetcs MarnbHas ycranocTHas NPOYHOCTb, NOBEPXHOCTHAS UMK NOANOBEPXHOCTHAS,
B 3aBMCUMOCTY OT peXuMa paspyLlleHus, NpuHAMaemas B KayecTse penpeseHTaTUBHOW
YCTanoCTHOW NPOYHOCTW ANS [AHHOTO BULAE HArPYKEHWA 8 30He rantenu.

CooTHOWEHUE KPYTUNBLHOW U uM3rmBHOM YCTanoCTHOM NPOYHOCTY B 30HE ranTenu MoXeT
3HAUNTENBHO OTNMYATLCR OT OTHOLIEHWS PaBHOTO V3, NpUMEHSeMoro B KpuTepun (hoH
Muzeca. 3o BbI3BAHO TEeM, YTO rnyBUHa BNUAHUA (DOPMOBKYM, [OCTATOMHAA ANS UCKMIOUEHUS
nosieneHna n3rubHoN NoaNoBepXHOCTHOM YCTaNnoCTH, MOXET 0Ka3aTbCA HELOCTAaTOMHON ANA
UCKITHOUEHWUA MOLMNOBEPXHOCTHOM YCTANOCTY NPYU KPYYeHuH, a Take 3hdeKToM yBenmueHns
CUABHO HarpyxerHoh obnactu.

PesynuTaTbl, NONyYeHHbIe NPy UCHbITaHWK NOMHOPa3MEePHOTo KONIeHYAToro Bana, MoryT Bbits
NPUMeHeHb! Bisi KOMEHYaTbiX BarnoB APYrvX pasmMepos Npu yCroBMM, YTO WX MaTepuwan ¢
Y4eTOM KOMWYECTBa NervpyloliMx SMIEMEHTOB M fpouecca TepmMoobpaboTki OTHOCWUTCA K
O/IHOMY 1 TOMY K€ TUMY ¥ UTO BBINOMHAETCA (HOPMOBKA, NO3BONAIOWAS A0BUTLCR CXOXKEro
YPOBHS OCTATOMHbIX HAMPAKEHUA CKATUA KaK Ha NOBEPXHOCTH, TaK 1 B rnyBrHe mMaTepmana,
T. €. MPOTSHKEHHOCTL U rnyBuHa XONoAHOW (HOPMOBKM AOMKHBI BbiTb MPONOPLMOHAIBHLI
pagumycy rantenu.

6.1 lMoBepxHOCTHOE yNpOYHEHNE YEKaHKOW C UCTIONL3OBAHUEM Wwapa

YcranoctHas MpoOYHOCTb MOXET ObiTh onpefeneHa npy NpoBedeHuM  MCNbiTaHui
NONHOPa3MepHOro KOMeH4YaToro Bana WM  SMAMPUYECKUMU MeToAaMM, ecrnin  OHU
obecneunsaloT Bonbluyio KOHCepBaTUBHOCTL. Ecnn uccnegyioTcs u uarmbHas, U KpyTunbHas
YCTanocTHasl NPOYHOCTb, M OKA3LIBAETCA, YTO UX COOTHOLWIEHWE OTnuuaeTcs oT V3, To



rnpumMeHenue Kputepus o Museca crnegyer UCKITIOUYUTD.

Ecnn necneayeTcs TonNbKo Uarubuas ycTanocTHas NPoYHOCTb, TO KPYTUNBHYIC YCTANOCTHYI0
NPOYHOCTE HYXHO OlLEHWBaTL KoHcepsaTMBHO. Ecnu usrubHas ycTtanocTHas npovHOCTb
OKasbiBaeTCA Ha X % Bbille YCTanOCTHOW NPOYHOCTM HEeYNpOYHeHHOro MaTtepuana, To
KPYTUNBHYIO YCTaNOCTHYIO NPOYHOCTL CReAYeT npuHMaTh He Gonee yem Ha 2/3 oT x % Bhille
TakoBOW Y HeYNPOYHEHHOro MaTtepuana.

lMocne dekaHkM camoe BbICOKOE OCTATOMHOE HanpskeHvwe cxatmsa obpasyetcs B
MOANOBEPXHOCTHOM crioe. [oaTomy, B 3aBMCUMOCTU OT NPOGHOW Harpy3ku npU UCHLITAHUAX
Ha ycTanocTh W OT rpaaueHTa HanpsbKeHWi, B NOBEPXHOCTU MOryT cosfasaTbes pabouue
HanpsXeHus Bbillle YPOBHA MECTHOW YCTanoCTHOW NPOYHOCTU. OTO MOXET Bbi3biBaTL B Xo4e
UCnbiTaHUiA Ha yCTanocts noseneHue HeGOonblLnX BONOCTHLIX TPELUWUH, KOTophie ua-3a
XapaxkTepHoro nNpodunst OCTaTOMHOMG HanpPsHKeHUa cxatua He ByayT pacnpocTpaHATLCA Npu
AanbHENLNX LUKNax HarpyxkeHusa W (unv) npu AanbHedwem HeGonuluoM YBenuueHuw
NpoGHON Harpyskn B CBA3U C TeM, UTO BLICOKME OCTATOMHBIE HAMNPAKEHUA CKATUA NOA
NOBEPXHOCTBIO OCTaHABMMBAIOT PasBUTHE HeDONLLIMX NOBEPXHOCTHLIX TPELUMH (CM. MUHUIO
rpaAneHTHOR Harpysku 2 Ha puc. 6.1).

OcTaTogHoe HANPAKEHHUE PACTKEHHA /

YeranocTHas upouHeCTs IpanwenTran Harpyska (1.e. narubu Kpyveune)

N 1. YcranocTHasa npovHocTs — Bes ofpasosanus
BOJSIOCHBIX TPELLIWH

2. HepacnpocTpanaiasca BONOCHAA TReLuHa,
3. YCTanocTHas npoMHOCTb ~ YPOBEHL paspsiza

a. YcranocTHast NPOMHOCTE (CYMMa QCTaToMHOro
HaMpsXeHns W UCXOOHOW  YCTanocTHOW
MPOYHOCTY  3aKANeHHOr0 U OTNYLEHHOro
marepuana)

Lb. OcTaTouHoe HaNpsXEeHUE AOCHE YeKaHKMN A

Paccrosmue ot
TNIOBEPXHOCTH

Puc. 6.1. PaGouue # ocTaTouHbie Hanps)eHus Nog NOBEPXHOCTLIO nocne YekaHky. MNpamble
nuHuK 1...3 0603Ha4aI0T BOSMOXHbIE rPafUeHTbl HanpPAXeHWA, Bbl3BaHHbIX Harpy3Kow

fipu ycTanoCTHbIX WCMbITAHUAX MONHOPE3MEpHOro KoneHyaToro Bana 3T HebGonbuive
BONOCHbIE TPeLUMHb! He AOIMKHbBI PacCMaTPUBATLCA Kak CrocobHble BhbizBaTh paspyiuexune.
0na onpegeneHnsa YpOBHA pa3pylUaiownX HarpysoK crneayeT yYnUThiBaTs TOMLKO Te TPetyuHbl,



KOTOPble BI3BaHLI YCTANOCTLIO U NPU 3TOM CNOCOGHBI NPUBECTU K PaspyLLEeHMIC (NIpK KOTopbIX
HYXHO MNpeKpallaTe UCMbITaHue). 3TO TaK Xe NPUMEHUMO K Cly4aK YekaHKW MHAYKUVOHHO-
3aKaneHHbIx rantenei.

B uenax yBEeNWYEHWs YCTANGCTHOM MPOYHOCTV MHAYKLMOHHO-3aKaNEeHHbIX ranteneii
KONEHYaTbiX BafoB MX MOXHO MYEKaHWTb MOCNEe WHAYKUMOHHOW 3aKanku W oThnycka Ao
Heo6X0AMMOI NOBEPXHOCTHOW TBepgocTM. B aTom cnyuyae moxer noTpeGoBaTheA
Ha3HaYeHue yCUIMA Yaapa npu YekaHKke B 3aBUCUMOCTH OT TBEPAOCTU NOBEPXHOCTHONO Crios,
a He OT npegena NPOYHOCTV OCHOBHOIO MaTepuana. BnusHue Ha YCTanoCTHYI0 NPOYHOCTH
ranTenei MHAYKLUOHHOM 3aKarnkuv ¢ NocneayloLen YekaHkoil onpeaenseTcs no peaynbraram
UENBITaHNI NOMHOPAIMEPHOTO KONEHYaTOro Bana.

6.1.1 NpumeneHne NMEIOWUXCA Pe3YNLTATOB K aHANOTMUYHLIM KONEHYaTbiM Banam

CeefeHvs 06 W3MEHEHWW YCTANOCTHOM NPOMHOCTWA MPU WUCMONB3OBAHUM MOBEPXHOCTHOTO
YIPOMHEHNUsA YeKaHKoW MOryT GbiTe MCMONb30BaHBI MPW pacyeTe APYFMX KONEeHJaTbix Banos
MpK yCNoBUK BhINONHEeHUs cnegyowmx TpeGosanui;

pasmMep Wapa, 0THeCEHHbLI K paguycy rantenu Bana, gofUKeH oTnudaTteca He Gonee
yem Ha 10 % oT npowiepwero NCNLEITaHWE KONSHYAToro Bana;

obnacte Bana, noABeprHyTas MOBEPXHOCTHOMY YNPOYHEHWI pgomkHa ObITb
SKBMBANEHTHa aHarorM4yHoW obnacTu MCNbITaHHOro Bana, Nnbo npeBbilaThL ee;

yrnoBas MpPOTSKEHHOCTE KOHTYpa rantenu, OTHeCEHHaA K paguycy rantenu, AosnKHa
oTnu4aTLCA He Bonee Yem Ha £15 % OT NpolLefLIEro UCMbITaHWE KOTNEHYaToro Bana i
AOMKHa BbITe pacnonoxeHa Tak, YTobbl OXBATLIBATL 30HY KOHLIEHTPALUW HaNpsKeHUA
npu paboTte aBurartens;

npUMeHseTcA aHanoruyHbIn MaTepuan ¢ y4eToMm KOnMYecTea NermpyoLmx afNeMeHToB
v npouecca TepmoobpaboTky;

CKOPOCTb Nofayu WapoB JOMKHA HAXOAUTLCA B TOM XKe NPONOPLMK K paguycy;

ycunue, npunaraemoe K twapy, A0rkKHO 6biTb NPONOPUMOHaNEHO TBEPAOCTH UCXOQHOTO
maTepuana (ecnv TEepAoCTU pasnuyaoTCs);

ycunue, NnpunarasMoe K twapy, AOMKHO BbiTh NPONopLUMOHanbHO KBaAPaTY ero paguyca.
6.2 XonopHan obKaTka

YCTanocTHas NPOYHOCTE MOMeT ObiTb oOnpegeneHdHa npyu  NPOBSASHUW  MNCNLbITAHWA
NOMHOPAa3MEepPHOro KOMeHYaToro Bana WNM  SMNUPUHECKMMKU MeToAamu, Ecnu  OHU
oBecneuvealoT GOnbLYO KOHCEPBATUBHOCTL. ECnN uccneayoTes M M3rnbHas, U KpYTUNbHaR
YCTanocTHas MPOYHOCTb, W OKa3bIBAETCH, YTO WX COOTHOWEHWE oTnuyaeTcs oT + 3, To
NpUMeHeHWe KpuTepun toH Museca cnegyeT UCKIIOMUTD.

Ecnn nceneayetca TONbKO U3rMbHasA yCTanoCcTHas MPOYHOCTh, TO KPYTUNBHYIO YCTANOCTHYIO
NPQUYHOCTE HYXHO OUEHUBATD KoHcepBaTUMBHO. EcnM uarubHaa ycTanocTHas MpoYHOCTb
OKa3blBaeTCA Ha X% BbIWUS YCTANOCTHOW NPOYHOCTM HEYNPOYHEHHOre Mmarepuwana, To
KPYTMIBHYH YCTANOCTHYK NPOMHOCTL criefyeT NpMHUMaTe He Gonee 4eM Ha 2/3 oT X % Bbilue
TaKoBOW Yy HeYNpPOYHEHHOro MaTepuana.



6.2.1 Npumenerne MMeOWMUXCH PO3YNLTATOB K AHANONMYHLIM KOMEHYaTLIM BanaMm

CeegeHna 06 U3MEHEeHUW YCTanoCTHOW MPOYHOCTU NPU WCMONb3OBaHWN NOBEPXHOCTHOrO
yNpPoYHEHWUSA XONOAHOW 06KATKOW MOTYT GbITh MCNONL30BAHLI NPY PACYETE APYrMX KONeHYaTbIxX
BanoB NPU YCNOBUM BRINOMNHEHUA Cneayowux TpeboBaHui:

obnacTte Bana, noABeprHyTas MOBEPXHOCTHOMY YNPOWHEHMIO A[omxHa OeiTe
3KBMBANEHTHa aHanoriuyHol oBnacTu ucnelTaHHoro Bana, Nubo npeebIWaThL €e;

yrnesas NPOTAXKEHHOCTs KOHTYpA ranTenu, OTHEeCEHHas K paguycy ranTtenu, AoJhKHA
oTnuyaTben He Gonee yem Ha 115 % OT NpoLuegLIero UCMLITaHNE KONeHYaToroe sBana u
AomkHa BbITe pacnonoxkeHa Tak, YToObl 0XBATLIBATE 30HY KOHUEHTPALMWN HanpsKeHWui
npw paboTe asurartens;

NPUMEHAETCA aHAIOTMUHBIA MATEPUan ¢ YY6TOM KONUNECTBA NernpyoLLmnX aNeMeHTos
¥ npouecca TepmooGpaboTky;

ycunue, npunaraemoe K ponuky, 4oMKHO paccunTeIBaTLCA TaK, YTo6bl obecneunTs Kak
MUHAMYM Takylo )Xe OTHOCUTENbHYlo (T.€. OTHECEHHYI0 K pajuycy rantenu) rnybuHy
obpaboTkn.



TPUTTOXKEHWE VI
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3.1  Kpyveuue
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1. OBwMe NONOXEeHUA

Llenbio AaHHOrO axanwsa ABMASTCA ONWCAHWE NPUMEHEHWA — BMECTO aHaNUTUMECKOro
pac4eTa — MeToAa KoHeuyHbix anemeHToe (MK3) ans onpepenenusa koacduumeHToB
KOHUEeHTpauuKu HanpsokeHwid (KKH) B Kpaax mMacrsHbiX oTBepCTHA. AHanUTUYECKVUA MeToq
OCHOBGLIBA&TCA Ha aMNUpUYEcKUX hopMynax, NoNy4YeHHLIX M3 Pe3yNbTaToB TEH30METPUMN UNU
NonApu3aLnoHHO-ONTUYECKUX U3MEPEHWIA pa3nuyHoro Kpyrnoro npokata. Wcnonb3osaHue
aTux ¢opmyn 3a npeaenaMn Ux NPUMEHUMOCTU no NGoMy N3 NapaMeTpoB MOXET NPUBECTH
K oulnbKaM U B TOM, 1 B APYroM HanpasneHun, NO3TOMY peKoMeHOyeTcA ucnonbsosaTte MKS.

KKH, paccyutaHHblii B COOTBETCTBUK C NONOKEHWAMU HACTOSLLEro OKYMEHTA, onpeaenaeTcs
KaK OTHOLIEHME® HanpsiKeHWA, paccuuTaHHbix MK3, K HOMMHaNBHLIM - HaNPSXEHWAM,
PacCYUTaAHHBIM GHANUTUYECKUM METOAOM.

Mpwn vcnons3osaHUKM MeToAa ANA NPOBEAEHWA pacyeToB B COOTBETCTBUU C TpeboBaHMAMMU
rnagel 2.4 HacToALIeNR YacTi, cnegyet BbINONHATE pacyeT rnaBHbIX HaNPSKEHUIA.

AHanu3 Jo/mKeH NPOBOAMTLCA B pPamMKax NUHERHO-YNPYroA KOHEeYHO-3NeMEeHTHOW moaenwu;
BO BCEX CNYYaAX HarpyXeHWs crneayeT NpUMEHATh EAUHUMHBIE Harpy3Ku COOTBETCTBYIoLER
BENUYUHDI.

PekomeHayeTCA NPOBEPATb 3NEMEHTHYH: TOYHOCTE UCMOMNbL3YeMOro KOHEYHO-3NeMEHTHOro
pewaTtens, Hanpumep, NocpeacTsoM MOAENUPOBaHNA NPOCTON FEOMETPUN C NOCNEAYIoWNM
CpaBHEHUEM HaNPAXEHUA, nonyveHHbIX U3 MKD, ¢ pesyrnbraTraMy aHanUTMYECKOro pacyeTa.

BmecTto MKD MOXeT Taioke UCNoNb30BATLCA METOA FPaHUYHbIX 31eMEHTOB.
2. TpeGoBaHWA K Mogenu

OCHOBHbIE PEKOMeHaUWN U OONYLWEHWA Npu NOCTPOEHUW KOHEUYHO-3NEMEHTHOW mMoaenu
npegcTaeneHbl B 2.1. 3aKOHYEHHAN KOHEYHO-351EMEHTHAA MOAENb A0MKHa COOTBETCTBOBATL
OAHOMY U3 KPUTEPWEB, NpeacTaBneHHbIX B 2.3.

2.1 PekoMeHAaUMH ANA 3MTEMEHTHOW CETKY

Utobbt obecneudTb KayecTBO CETKW, KOHEYHO-3MEMEHTHYI0O MOAENb AR OUSHKW
KOI(PPULIMEHTOB  KOHLEHTPALUMM HanpsxeHWd cneayeT cTpouTb B COOTBETCTBMM €O
cneayrwuMn pekoMeHAaUUAMM:

MoAenb SOIMKHA ONUCKIBATE GAUH NONHOUEHHBLIA KpUBOLWIWN OT OCEBOW FIUHWUW OJHOro
pPaMoBOro NOALUMNHUKA A0 OCEBON NVHWKA COCEOHero pamoBOro NOALLWMIHUKE.

BGAW3K KpaeR UCNONB3YHTCA SNEMEHTE CNEAYIOLLUMX TUMOB!

10-yanoBkle YeThipexrpaHHbie 3NeMeHThI;
8-y3nOBbIe LUeCTUrPaHHbIE 3NEMEHTHI;
20-y3nosble WeCTUrpaHHbIe 3NEMEHTSI.

B6nunan Kpaee MacnAHbIX OTBEPCTUA MCMNONb3YTCA CHEdYMe XapakrepucTaku
CEeTKW.

MaKkCUManbHbIA pasmep 3NeMeHTa a = /4 no BCel ranTeny Kpas u B HanpaeneHw
MaCNAHOro OTBepPCTMR (B CMy4ae MCMONb30BaHWs 8-y3NOBbIX LUECTUrPaHHbLIX
3NEMEHTOB OHW AOMKHLI GbiTh elye MeHbLUero pasmepa AN COOTBETCTBUA
KPUTEPVAM KaueCTBa 2NIEMEHTHON CeTKM).



PeKOMEHﬂYEMbIe pasmepbl 9NeMeHTOB B HAanpaBneHun rnyBuHel ranTenu:

TOMLWMWHA NepBOro Cros paBHa pasMepy sfleMeHTa a;
TOMNWMKHa BTOPOro CrNosi paBHa pasmepy anemeHTa 2a;
TONWMHA TpeTbero CrNos paBHa pasMepy anemenTa 3a.

Kak npaswno, ocTanbHas YacTb KpMBOLWWNE fAormkHa ofecneuvnMBaTh YUCNEHHYH
yCTOﬁHMBOCTb pewaTens.

CBepneHns 1 0TBEPCTUA, NpeaHasHaueHHble Ans ofnerdyesns KOHCTPYKUMKW, cneayeT
MoAaenwpoBaTh.

MNpumeHeHe nogmogeneil ponyckaeTca Npu cobniogeHnn TpeboBaHMA NPUMEHAEMOro
nperpaMmmHoro obecneveHus.

2.2 Marepuan

B rnase 2.4 HacTosWEN 4aCTM He PacCMaTpUBAKTCS Takve CBOWCTBA MaTepuanos, Kak
mogynb KOHra (E} u koacbcduumenT lMyaccora (v). Ona aHanusa MK3 atu napametpel
maTepuana Heobxo4MMbI, MOCKONbKY CHaYana paccyuThIBASTCA ynpyrve gedopMauunu, a u3
HUX Yepes Moaynb FOHra u koadduumeHT INyaccoHa paccuuTbiBalOTCA HanpsixeHua. Cneayer
MCNONbL30BAaTe AOCTOBEPHbIE 3HayeHWA CBOWCTB MaTepuwanos, nuboc B3ATble U3
AOKyMeHTauun, nmubo namepeHHbI® Ha NpeAcTasuTenbHbIX 06pasuax maTepvanos.

Ons cTany pekoMeHAyoTCA crieayolme sHadeHus: £ = 2,05x105 MManv = 0,3.

2.3 KpuTepwuu KayecTBa 3/IeMEHTHO#M CETKM

Ecnn mcnonbsyeman snemMeHTHaA COTKa He COOTBETCTBYET HW OOHOMY W3 HUXKEYKa3aHHbIX
KPUTEPUEB ANA ONpeneneHns KoM@UUMEeHTOB KOHLEHTPaUUN HANPSXEHNA B UCCNEAYEMOi
obnactu, nomxkeH BbiTk NPOBedEH MOBTOPHLIA pacyeT ¢ UCNOsib30BaHVMEM Gonee Menkow
CETKM.

2.3.1 Kpu#Tepuit rnaBHbIX HanpAXeHWH

KayectBo ceTku AOMKHO OkiTe NOATBEPHAEHO NOCPEACTBOM NPOBEPKA COCTaBNAOLEA

HaNPsHKEHWS, HOPManbLHOM K MOBEPXHOCT PaBUyca Kpas MacnsaHoro oTeepctus. MNpu rnasHbix
HaNpPsHKeHUsX Oy, G2 W O3 AOJHKHO BbINOMHATLCSR cneaylowee TpebosaHue:

min{jo, o, | |0'3])«< 0.03. max(]o;[.[crz |.|0'3[)

2.3.2 Kputepuit ocpeaHeHHOCTH | HOOCPEeAHEHHOCTHU HaNPSXeHUH

Kputepuini ocpefHEHHOCTM [ HEOCPEAHEHHOCTVM HanpshDKeHWA OCHOBLIBAETCA Ha
oTCneXusaHUn HeOAHOPO.D,HOCTeﬁ B HanpsaXeHwuax, onpegenseMbix Ha 3remMeHTax ranrtenn
npu pacvete KKH:

HEOCPEAHEHHbIE Y3MNOBbie HanpPsXeHWs, PacCYUTHIBAEMBbIE Ha KaXAOM 3MemMeHTe,
COEAVHEHHOM C TEM UMK VMHbLIM Y3NIOM, A0MKHbI OTNMYATLCA MeHee YeM Ha 5 % o1 100
% OCPEAHEHHOro Y3N0BOro HAaNPAXEHNA Ha 3TOM yane B uccneayemon obnactm.

3. Cnyu4au Harpy3ku ¥ oueHKa YPOBHA HanpsxXeHWH



Mpu onpegenerun KKH B3ameH ananutudeckoro cnocoba, onuckisaeMoro B 2.4 HacTosie
YacTu, pacHeTsl BOMKHBI OblTh BLINOIMHEHB! ANA HUKECNSAYIOLINX CIYYaeB HarpyXeHus.

3.1 Kpyuetnue

KOHCTpYKUMA NOABepraeTcs BO3GEWCTBUMIO UUCTBIM KpydeHuem. [Jedopmauusi TopLeBbiX
NoBEPXHOCTER MOAENN NOLaBNSAETCS.

KpyTaLuit MOMEHT npunaraeTcst K eHTPanbHOMY Y3y Ha OCH KONeHYaToro Bana. 3ToT yaen
paboTaeT KaK [MaBHbil y3en C LWeCTbio cTeneHsmMu CBoBOAB! N KEeCTKO COoeauHeH ¢
OCTanbHbIMU Y3NamMit TOPLIEBOA MOBEPXHOCTH.

Takue rpaHuyHbLIE YCROBUS W YCIOBUSA HATPYKEHUA NPUMEHWMB! KaK AN PSAHLIX, Tak u V-
oBpaszHeix gsuratensi,

Y

Harpysxa:
KpyTsiuguit MmomenT
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Puc. 3.1. TpaHudHbie YCNOBUA 1 YCOBUA HATPYXEHUA ANIS CNYYan HarpyXeHus KpydeHuem

Ha scex yanax Ha Kpal MacnsHoro oTBepCTUst NoryyveHbl rMaBHble HaNnPAXKEHUA, 13 KOTOPbIX

B3ATO MaKCUManbHOE 3HaJYeHUe 4Ns Nnocnenyiowero pacyera koadguumneHTa KoHUeHTpauun
HanpPsKeHWi:
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rAe HOMMHAaNLHOE KPYTUMbHOE HanpshkeHne Ty Ha LaTYHHOW wehke onpegeneHo no  2.4.5.1
HACTORWEN YacT Npy KpYTALieM MomeHTe T:

o r
- FV‘?
3.2 WNarub

KOHCTpyKuMAa nopsepraeTca BO3AEWUCTBMIO JMCTeiM  usrnbom. [lecbopmauus TopLEBbIX
MOBEPXHOCTE! MOJeNn NnogdaenseTcs.

Narnbalowmii MoMeHT npunaraeTca K UeHTpankHOMYy Y3ry Ha ocu KoNeH4YaToro sana. 3707
ysen paGOTaeT KaK rnasHblii y3en C WecTLo cTeneHsamu cBobonbl v KeCTKO COeRUHEH C
OCTanNbHbIMMU Y3MamMu TOPLIEBOA NOBEPXHOCTY.

Takve rpaHudHbie YCROBUR 1 YCIIOBUA HarpyXXeHWs NpuMeHWMbl Kak ANA pAAHbIX, Tak 1 V-
ob6pasHbix geuratenew.

Harpyaka:
Warubaowmnit MoMeHT
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L] UEHTPanbHOMY y3any
¥ ' nog, yrnom
OTHOCUTENbHO
s MACNAHOIC OTBEPCTUA
(CM. 2.4.4.2 rnasel 2.4
S é"‘ - |~ = HACTORWEHH YacTh).
, ’ 4
X 1
l s
Z : H
* o
-] /
o T -
& g
85
« g a :
9
° |
ol i .
P T
i 1
—d ? l La 1 L
MpaHuuHbIe Muorotoueytoe
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Bce crenetu NONEpPeYHOro CeHEHUR XeCTKo
cBo6oAb! BO BCEX COeANHEeHb! C UeHTpansHbiM
y311aX MosnHoCTLIo (rnaBHLIM) Y3II0M.
OrpaHnYeHst:
Uxyz = 0

Puc. 3.2. MpaHu4HbIE YCIOBUSA 1 YCIOBUA HarpyXeHUA 411t CNy4Yas BO3AENACTBUSA YMCTbIM
narnbom

Ha Bcex yanax Ha Kpaw MacfsiHoro 0TBEPCTUA NOSIyUeHb! FMaBHbie HanNpsXXeHus, U3 KOTOPbIX



B3ATO MaKCUManbHoe 3HaveHve ana nocnegytowerc pacteta KKH:
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rhaBbl 2.4 HacToAWen YacTin npu narnbarmwem momeHTe M.
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6.3 AKOPHbIE MEXAHU3MbI

MyHkTBI 6.3.1 - 6.3.4 3ameHsaI0TCA CNEAYIOLMM TEKCTOM:

«6.3.1 O61me TpeboBaHuA.

6.3.1.1 T[lpoexTvupoBaHWe, W3rOTOBMEHWE W MCNbITaHWe 6Gpawnuneil [OMKHbI
BLINOMHATECH B COOTBETCTBUUM C NPUEMNEMbIMM CTaHgapTamu, Npasunamu u
Hopmamu. YTobel cunTaThcA NpUeMneMbiMK, TakMe CTaHAAPTbl, NMPABuNa W HOPMb!
AOIMKHBI COAEpXKaTh KPUTEPUW ONSA HArpy3oK, pabounx xapakTepucTK U UCNIbITaHWA.

Cnegylowme [OOKYMEHTHl, cogepxawue WHDOPMAUMIO O  KOHCTPYKTUBHBIX
XapakTepucTukax, craHaapTe CoOTBETCTBUSA, pesynbTaTax TEXHUYECKOro aHanusa u
0COBEHHOCTAX KOHCTPYKLMKM (N0 Mepe HeoDX0[UMOCTH), AOMKHE! ObiTh NPEeACTaBNEHbI
Ha paccmoTpeHyve (cM.1.2.3.2 HacToswWet YacTu):

-KOHCTPYKTMBHbIE XapaKTEpUCTUKW Bpallnuns, CBeOeHWs O AKOpPE W SKOPHOIA uenw,
rny6uHa AKOPHOWN CTOSHKW, KpMTEPUK 3(PPEKTUBHOCTH, CTAHAAPT COOTBETCTBUS;

-cxema ycTpoicTBa Opawnuns C yKasaHMeM BCEX KOMMNOHEHTOB SAKOPHOM
{luBapTOBHON) CMCTEMBI, TAKMX KaK MPUBOAHOW ABWraTenb, Banonposod, UenHas
3BE304Ka, AKOPA U SKOPHBIE LUenu, WBapTOBHbIE Nebeakun, TPOChI U TPOCOYKNaAHUKK,
eCcnn OHU BXOAAT B COCTAB MexXaHuiMa 5paLUI1V|.I'IFI, TOpPMO3a, OpraHbl ynpasneHus n
T.M

-pasmepbl, MaTepuanbl, CBEAEHUst O CBapHbIX COeAWHEHNNAX ANSA BCeX Nepeaamx
KPYTALWMIK MOMEHT (Banbl, LUECTEPHMW, MYdThI, CoeauHUTENbHbIE BonThl M T.M.) U
HecylWwux Harpyaky (NoAWWNHWKA Bana, LenHas 3Be3fouvka, Wkuebl, GapabaHbl,
¢hyYHRAAMEHTHBIE pambl M T. N.) KOMNOHeHTOR Bpawnuns u nebenky, B TOM Yucne o
TOpMO3ax, UENHOM cTornope (NpU Hann4nu) n cbyHaameHte;

CBEAEHVA O TapPaRNMYECcKol cucTeMe, B TOM YUCHeE;
cxema TpyBorpoBofoB 1 pacHeTHoEe AaBNEHUE B CUCTEME;
pacnonoXeHWe v YCTaBKW NpefjoXpaHUTeNbHbIX KanaHoe;
cneuundukalu matepuarnos Tpyb u obopyaoBaHus;
NpUMEeHUMbIE TUMOBLIE coeauHeHus TpyG;
TeXHNYeckue AaHHbIe O rapaBnNUYecKUX ABUraTernsx.

anekTpudeckas OAQHONMHEWHas cXeMa C yKasaHMeM XapakTepuctuk kabenei,
KOHTpONNepa ABuratens, HOMWHANbLHOTO 3HAYEHUS TOKa MNU YCTaBKU 3ALMTHLIX
YCTPOWCTB (N0 NPUMEHUMOCTH);

onucaHue YCTPOMCTE 1 NpUOOPOB YNpaBIieHks U KOHTPONS;



pesyNbTaThl TEXHUYECKOrO aHanuaa nepealolux KPyTAWWA MOMEHT N HeCylyux
Harpysky KOMMNOHEHTOB, NOATBEPXAAOME WX COOTBETCTBUE  MPWU3HAHHBLIM
cTaHpapTam, npasunam wny Hopmam. PesynbTaTbl TEXHUMECKOrO aHanusa 3yGuaThix
repeaay AoSKHbI COOTBETCTBOBATL NPU3HAHHBIM CTaHAapTaMm;

OOKYMEHTHl M cBefieHna 06 asnekTpoaewratensx Opalnuns ¥ COOTBETCTBYIOLMX
nepeaaToyHbIX MeXaHU3mMax HOMUHAMNBHOW MOWHOCTBIO 100 KBT K Bbiwe;

pacuyeThl, NoATBepXAalLmMe, uYTO NPUBOAHOK OBMratens OGpawnunsa cnocobeH
obecneqnTs CKOpOCTb Mogbema, HeoGxoauMoe HenpephiBHOe TAroBoe ycunve u
Neperpy3ouHyio cnocoBHOCTL, NPefOCTABNSIOTCA, €CNU UCTIbITAHUA HAIPY3KoW U Ha
onpefeneHue neperpysodHol cnocoGHoctu Bpawnuns B cbope Ha 3aEoge He
nposogunuck (cM. 5.10.3,7 yactu IV «TexHuuyeckoe HabniogeHne 3a W3rOTORNEHUEM
wagenui» [paBun TexHudeckoro HabniogeHUs 3a NOCTPOWKOW CyAoB W
M3roTOBMEHUEM MaTEepUarnos W U3AeNWiA ANs cyaos);

nHGOPMaLUMS O NOPALKE JKCNNyaTauuu M TexHndeckoro obcnyxmpaHua Gpawnuns
NPUBOANTCS B PYKOBOACTBE MO 3KCMlyaTalum cygHa.

6.3.2 Marepuansi U nsrotoBneHue.
6.3.21 Matepuansi.

MaTepuansl, ucnonbsyemble ANA WAroTOBNEHUS NepeAaloux KpYTALLMA MOMEHT U
HECYLLUWMX Harpyaky KOMMOHEHTOB Gpallnunen, AOMKHLI cooTBeTCcTBOBaTL HacTu Xl
«MaTepuansl» WM  HAUMOHANbHBIM  UNA  MEXIOyHapoAHbIM  CTaHzapTam Ha
maTtepuanel. [peanaraemele maTepuars 40mMKHbI BbITh YKa3aHbl HA KOHCTPYKTOPCKUX
yepTexax u oaobpeHsbl 4N NpUMEHEHNA B KOHKPETHOMN KOHCTPYKUMK. Bee maTepuansi
[JOJKHBl MMETh CcepTUMMKAT W3rOTOBUTENS W WMMETh MPOCNEXUBAEMYIO CBA3b A0
cepTUMKaToB UIrOTOBUATENS.

6.3.2.2 CBapHble CoeANHEHNA.

CBapHble cOegVHeHUs JOMKHbl BbiTb yKasaHbl HA KOHCTPYKTOPCKUX 4epTexax W
ofobpeHbl B paMkax 0aoBpeHus KoHCTpykuuu Opawnuns. TexHonormdeckue
npoLEecChl CBapKM W CBapWWKW Jo/mkHbl GbiTb 0ofobpeHbl B COOTBETCTBUM C
TpeboeaHuamM YacTn XIV «Ceapka». PacxogHble cBapo4Hble MaTepuansl JOMXKHbI
uMmeTb cBupeTenscTeo o6 opoGpeHWn cBapoyHbiX MaTepuanos. O6bem
HepaspyLualolWero KOHTPONs CBapHbIX LIBOB W NOCNecBapovHoi Tepmoobpaborku
(ecnn Takopas NPeaycMOTPeHa) HOMMKHblI ObiTh ykasaHbl U npeacTaBneHbl AnA
paccMoTpeHus.

6.3.3 KoHcTpykuus.

BHe 3aBucuMocTM oOT TpeDoBaHWit BbIBpAHHOrO CTaHAApPTA COOTBETCTBUA
HeobXoAMMO cooTBeTCTBUE crepylowmm TpebosaHuaMm. Bmecto npoeepeHus
TEXHUYECKOTO aHanu3a W NPeACTaBNEeHWs ero pesynskTaToB Ha paccMOTpeHWe,
on0BpeHne MEeXaHW4YECKO KOHCTPYKUMW Opalinuns MoXeT OCHOBLIBATbCA Ha



pe3ynbratax TUNOBOTO UCNbLITAHWA, U B TAKOM Cny4ae AnA pacCMOTpPeHWA OOIDKHa
BbITb npegcraeneHa MeToAnKa NnpoBeaeHnAa Takoro UCNbiTaHuA.

6.3.3.1 MexaHuyeckasn KOHCTPYKUWA.
6.3.3.1.1 TipoekTHble Harpysku:

Harpyaku npu yaepxaHuu. JomkHbl BbiTe NpoussefeHs pac4eThl ans
OEMOHCTPALIMK TOrO, YTO NpU yaepKaHuv (0AMH AKOPb, TOPMOS NOMNHOCTLIO
BKMIOYEH, MydhTa LienHon 3Be3004KM pacLernneHa) Npu Harpyske,
cocraensower 80 % oT ycTaHOBNEHHOR MUHWMANbLHOW pa3pblBHON
NPOYHOCTU AKOPHOM Lienn, MakcumanksHoe HanpsXXeHne B KaXaoM Hecyllem
Harpysky komnoHeHTe He ByaeT npesbllaTh Npeena Teky4ecTy (YCNoBHOro
npeaena tekyyectn 0,2 %) matepwana. B cnyyae ycraHoBok, 060pyaoBaHHbIX
LieMNHbIM CTONOPOM, B pacyeTax MOXET WCMNONb30BaTLCA 3HAYeHWe, paBHoe 45
% OT YCTaHOBMEHHOW MUHUMANbHOW pa3pbiBHOW NPOMHOCTM LIENW;

WHepLMOHHBIE Harpyaku.

KOHCTPYKUMA NPUMBOOHOTO MEXaHW3Ma, BKMIOHAOWEro NpUBOAHON ABUraTensb,
penykTopbl, MOALMMHUKW, MyTbl, Banbl, LUEMHYK 3BE3A0YKY M COEAUHUTENbHbIE
GonTbl, AOMKHA PacCYUTBIBATLCA C Y4YETOM [UHAMWJUECKUX BOZAEWCTBUI npw
BHE3AMHOM Ha4ane n NpekpalleHun JBWKEHWA NPUBOOHOIO ABUrATENs WK AKOPHOM
Uenu, ¢ TeM, 4ToBbl 0GecneynTb yMeHbLeHWe MHEPLMOHHLIX HArpy3oK.

6.3.3.1.2 HenpepbiBHOE TATOBOE ycunue.

MpueoaHoO# Asuratens Spawnunsa OOMKeH UMeTb BO3MOXHOCTbL obecheumBate B
TeyeHwe He MeHee YyeM 30 MUH HenpepbiBHOE TAroBoe ycunune Zeonts B 3aBUCMMOCTU
OT KaTeropuv n gnametpa d uenu:

Kameaopus Zeontt
yenu H KeC
1 37,54° | 3,824°
2 42 54° | 4,33d*
3 47.5d° | 4,84d°
Eduruua
usmepeHus d i MM

3HayeHun, npuBefeHHble B Tabnuue BbiWe, MPUMEHWUMBLI MPU  WMCTIONb3OBAHUM
06b14HBIX 6CLITOKOBEIX AKOpet u rMy6uHe SKopHOW cToAHKW 40 82,5 m.

Mpw rriyBuHe sikopHoli cTonHku Gonblue 82,5 M HenpepbIBHOE TAroBoe ycunue Zeontz
COCTaBnsAEeT.

Zeont2[H] = Zeont1[H] + (D — 82,5) x 0,27¢?

unu

Zoontz[KeC] = Zeontsfkac] + (D — 82,5} x 0,0275d?
roe



D — rny6uHa AKOPHON CTOSHKM, M.

Macchl skopei NpUHUMaloTCs paBHLIM 3HAa4YEHUAM, NPUBEAEHHLIM B paza. 3 yacTw Il
«Ycrtpoitictea, obopynoeaHme u cHabxeHuwe». Kpome Toro, 3aHaueHue Zeont
npegycMaTpuBaeT OAHOBPEMEHHBIA NMOALEM OAHOMO SIKOPS M YYUTbIBAET BNUSHWE
nnasy4yectu 1 KMNM knosa (npuHumaemMoro paeHeiM 70 %). B LienoM HanpsixkeHne Ha
KaXXA0M NepealolleM KpyTAtLiA MOMEHT KOMNOHEHTE He JOIDKHO cocTaenATs Gonee
40 % npegena Teky4ecTu {(ycnoBHOro npegena texkyyectu 0,2 %) marepuana B
HOaHHBIX YCRIOBUSIX HarPyXeHWs.

6.3.3.1.3 [leperpy3o4Has cnocobHOCTL.

MpueogHon apuratens Spawinuna AommkeH obnagate cnocobHoCTLIO 0BecneqneaTb
BPEMeHHO HeobXxoAuMYI0 neperpysky ANA BbINONHEHWS OTpbiBa SKOPS OT FPyHTA.
Takan BpeMeHHas neperpysouHas cnocoBHOCTb, UNN «KPATKOBPEMEHHOE TAroEoe
ycunue» AOMKHA COCTaBnATb He MeHee 1,5 HenpepbiBHOTO TArOBOrO ycunus B
TedeHne He MeHee 4Y4eM 2 muH. B 3TO Bpems CKOpPOCTb AONYCKAaeTCA HibKe
HOpManbHOW.

6.3.3.1.4 CkopocTb BuiGUpaHuA.

CpeqgHsisi ckopocTh BbIGUpaHMs AKOPHOI Lenn Bo Bpems nogbema sikops W uenu
AomkHa cocTaBnAaTb He MeHee 0,15 m/c. Bo Bpemsi UCNBITaHWIA CKOPOCTL AOMKHA
M3MEPATLCA Ha ANWHE ABYX CMbIMEK Lerny, Ha4uHasa ¢ MOMeHTa, Koraa Kak MUHMMYM
TPU CMBIYKKM (anuHok 82,5 M unu 45 Mopckux caxeHel) U AIKOPb HaxoAsiTCA B
NOrPYX€HHOM U NOABELLEHHOM COCTOSIHMN.

6.3.3.1.5 TopmosHas cnocobHocTb.

TopmosHas cnocoBHOCTE TopMo3a Opawnuns OomkHa ObiTh QOCTATOMHOW AnA
3aTOPMaXXUBAHUSA OBWNKEHUA SKOPS U SIKOPHOW LENW BO BpeMS BLITPABNWBAHUS LIENM.
Mpn OTCYTCTBUMM B KOHCTPYKUMKM LIEMHOMO CTONOPA TOPMO3 A0MkeH obecnevuBathb
TOPMO3HOW MOMEHT, [OCTATOMHbIA, u4TOBbI BhLIAEpXUBaTb TArOBOE ycunue,
cocraensowero 80 % OT ycTaHOBNEHHOW MWHWUMAITLHOW Pa3pPbLIBHOW MPOMHOCTM
SKOpHOW  Uenu  Bes HeobpatuMoit  pedopMaLi  HeCywnx 3NemMeHToBR U
npocKanbabiBaH1sa TopMo3sa. [pyU HaNnU4YKWKM LenHore CTonopa MOXeT UCNONbL30BATLCA
3Ha4eHue, paeHoe 45 %.

6.3.3.1.6 LenHoii cTonop.

MpK HanW4MM LUEenHOro cTonopa OH BMECTE CO CBOMMY NPUHAANEXHOCTAMWU JOIDKEH
ObiTb paccuMTaH Ha TO, YToGbLl BblagepxuBaTb, 6e3 HacrynneHus HeoGpaTumon
pedopmaunu, Harpysky, coctasnsowyilo 80% oT ycTaHoBneHHOW MUHWMansHow
paspbiBHOW MpPOYHOCTM sikopHoit uenu (cm. 3.6.1.3 uactm |l «YcTpoiicTea,
obopyaoeaHue u cHabxermne»).

6.3.3.1.7 OnopHas KOHCTPYKUMS.

WHchopMaumiw 0 KOPMYCHbIX OMOPHBIX KOHCTPYKUMAX Ans Gpawnuna 1 LenHbix
cTonopoBs cM. B paza. 3 u 4 yacty Il «YcTpoiicTtea, oGopyaoBaHne 1 cHabxeHue».

6.3.3.2 Twapaenuyeckue cucTeMbl.



MNpu ucnonbsosaHun Ans Npueofa Gpawwnuna rMApaBNUYMEcKUX CUCTEM MocneaHue
AOMXHbI COOTBETCTBORATL TpeOoBaHMSAMM pasg. 7 HacTosLWeN YacTu.

6.3.3.3 JnekTpu4eckme CMCTeMbI.
6.3.3.3.1 3nexTpoaewratenu.

JrekTpoABuUraTenn  AOMKHBI  COOTBETCTBOBaTE TpeboBaHusM 56 vactm Xl
«3OnekTpuyeckoe obopyaosaHue» U AOMKHLI NOCTABNATLCA CO CBUAETENLCTBOM PC
no cpopme, npeaycmoTpeHHoil HomeHknatypoit o6bekToB TexHudeckoro HabniogeHus
Peructpa. [isuratenu, nogsepraiolmecs BO3AEACTBUIO NOrOAHLIX YCNOBWA, JOMKHbI
MMETb COOTBETCTBYIOLLME UX PACNONOXKEHUIO KOXYXH, a Taloke UMETb MUHUMAIBHYIO
cTeneHb 3awunTbl cornacHo 2.4.4.2 yactu X! «GnekTpudeckoe obopyposanue». B
cfiy4ae MCTIONb30BaHWA PEAYKTOPOB OHW LOJTKHbI COOTBETCTBOBaTb TpeboBaHWsAM
ri4.2 yactu IX «<MexaHuame», a peaykropbl MoWHOCT0 100 KBT 1 BbilLe QOMXHbI
ObITh cepTUULMPOBAHBI.

6.3.3.3.2 SnekTpuueckue Lenu.

OneKTpuyeckue Lenn geurateneil AoMmKHbI ObITs 3aluuleHbl, cornacHo 8.3 wactu Xl
«IAnekrpuueckoe obopyaosanue», a ceveHwns kabeneil QomkHbl BbiIGMpaTbcA B
cooTeeTcTBUM ¢ 16.8.2 yactyn X| «IOnexTpuueckoe obopyaoBaHue». JnekTpudeckne
Kabenu, NponoXeHHbie B MecTax, NOABEePKEHHbIX BO3AEWCTBMIO MOPCKOW BOALI,
AonmkHel 66T cHabxeHb! 9¢htheKTUBHON 3aWWNTOR OT MEXaHNYECKUX NOBPEXAEHUNA.

6.3.3.4 3alwmnTa MexaHUYECKMX KOMMOHEHTOB.

[nsa sawmTel MexaHu4ecKkux getanei, B TOM Yucne KOpnNycOB KOMMOHEHTOB, AOIMKHA
6bITb npegycMmoTpeHa nogxogAwaa cUcTema 3aluTbl, OrpaHnyMBaloias 4acToTy
BpalleHnA n KDYTSIUJMVI MOMEHT Ha NpUBOAHOM ABUraTene. Heobxogumo npoaymaTthb
cpefcTea ypepxaHua obnomkoe, KOTOpbIe MOryT OﬁpaaOBblBaTbCﬂ npu cepbLe3HoOM
NoBpeXxXaeHnn NpyUBoAHOTO ABUraTens BCNeACTBUE NMOBLILLEHUA 4acTOThi BpaLeHUA
NpyU  HEeKOHTPONMUPYEeMOM BbiTpaBlIUBaAHMK LENW, ocobeHHO ecnu B KauyecTee
NPWBOAHOIO BbICTYRAET achaano-nopmHeBoﬁ rwp,pasnuqecmﬁ ABuratenb.

6.3.3.5 MyhTsi.

Bpawnunu gonxHel 6biTb 06opyaoBaHbl pasobLiMTenbHbIMKU MyhTamu Mexy LenHon
3BE3A404KOX U NpuBOAHLIM BanoM. MydTbl C rMapaBnU4ECKMM M 3NEKTPUYECKUM
NPUBOAOM CLIENNEHUA ACKHbLI MMETb BO3MOXHOCTb PYYHOTO pacuenneHus.

6.3.4 WcnbitaHua v mapkupoBka.

Bpawnunu AomXHbl NPOXOAUTH OCBUAETENLCTBOBAHWE MWHCNEKTOPOM BO Bpems
NPOM3BOACTBA HA 3aBOAAX-U3rOTOBUTENAX Ha COOTBETCTBUE YTBEPXIEHHON
OOKyMEHTaLM U NPW NPUEMOYHBIX UCMLITAHUAX B cooTBeTcTBUM ¢ 5.10.3 vactu IV
«TexHnuyeckoe HabniogeHwe 3a M3roTosneHueMm usnenuit» lNpaBuUn TEXHUYECKOro
HabnogeHna 3a NOCTPOWKON CYAOB M W3rOTOBNEHVEM MaTEpuancs U uspoenvii ans
CynoB.



WUcnbiTaHua Ha GopTy cyAHa W MapkupoBKa Opalununeil AoMKHbI NPOU3BOAUTLCA B
cooTBeTCTBUM ©.3.3.2 PyKoBOACTBa MO TEXHUYECKoMy HabniogeHuio 3a NOCTPONKOR
CYOOB.».

MyHkT 6.3.5.1 3ameHseTCA CNeayoWUM TEKCTOM:

«6.3.51 [JomkHa ObiTb NpoM3BeAeHa NpoBepka NPOYHOCTY AeTaneil Kpennewws
MexaHu3Ma K CynoBOMy yHAAMeHTy, B TOM YUCNE M 3alMUTbl OT BOMNHOBOrO
BO34eicTBUA ¢ yuyeToM 1.4.6.1 vacTun VIH «Cuctemeb n TpyGonposogpi» (cm. 6.3.5.3 —
6.3.5.8). TpeGoBaHWe He pacnpoCTPaHSeTCA Ha HediTeHanNUBHbIE W HaBanouvHble
cyAa, NOCTPOEHHbIE B COOTBETCTBUM ¢ TpebosaHuamm yactu XVIll «Oblwme npaBuna
Mo KOHCTPYKLMM X NPOYHOCTI HaBamoYHbIX W HeddTeHanWBHeIX CyaoB» W vactu XIX
«[JononHuTenbHble TpeBGOBAHUA K KOHTEAHEPOBO3aM U CyfaM, MepeBo3ALLUM rpysbl
NPEUMYLLECTBEHHO B KOHTENHEPaX»).»,
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MpunoxeHne K LUPKYJISIPHOMY MUCbMY
Ne 313-08-1163y,
oT 24.09.2018

NPABUNA KNACCU®UKALIMM U NOCTPOUKU MOPCKUX CYAOB, 2018,
HA Ne 2-020101-104

YACTb VI. TPOTUBOMNOXXAPHAA 3ALLUTA

Tabnuua 3.1.2.1. CHocka 15 gOononHSeTCs Cnegyowmm TEKCTOM:
«He TpebyeTtcs ans pbIOONoBHbLIX CYL0B BanoBon BMECTUMOCTLIO MeHee 500».

MNyHkt 3.2.3.6. B uyetBepTOM abzaue CnoBO «NEAbIX» 3AMEHAETCH Ha «INEAOBbIX»
(xacaeTcd TOnbKO pycckon Bepcum Mpasumn).

NyHkT 3.12.1 fONONHSAETCA CReayoLMM TEKCTOM:

«[MonoxeHns HacToALEe rNaBbl HE PACMNPOCTPaHAKTCS Ha PIGONOBHEIE CyAay.

YACTb Vil. MEXAHUYECKUE YCTAHOBKU
MNyHkT 2.1.8 fononHseTcs ab3auemM CneayroLLEro COLEPXKaHUS:

«[pyras ckopocTb MOXeT ObiTb yCTaHOBMEHa Ansi CyAOB, MpegHasHauYeHHbIX Ans
nnaeaHWsi B reorpaduyeckn orpaHWYeHHbIX panoHax npu obecneveHnn AoCTaTouHOM
CKOPOCTW ANSi COXPAHEHUS YNPaBISEMOCTM CyAHa B rpy3y».

MyHkT 3.3.1. B nepsom ab3aLe TEKCT «B MaLUMHHOE NOMELLEHME NN NOCT yNpaeneHus»
3aMeHSIETCA CrnefyoLmMM (kacaeTcs TONbKO pycckon Bepcum Mpasun):

«B TO MECTO B MaLUMHHOM MOMELLEHUM UMW MOCTY yNpaBneHns».
NyHkT 4.5.11 3ameHseTCca cneayowmum TEKCTOM:

«4.5.11 Ha pbibonoBHbIX cyaax Banoeoi BmecTumocTbio Gonee 1000 gonyckaetcs
HanuyMe 0AHOro BbIXOAHOrO NYTU U3 MALLWMHHBIX MOMELLIEHUIA Kateropum A npy ycrosum,
4TO OH obecneunBaeT HENOCPEACTBEHHbLIW BbIXOA Ha OTKPbITYyto nanyby, nomeuieHmne
noceLlaeTcs Nepmoagnyecky U MakCumarnbHoOe pacCcTosiHe A0 BbIXOAHOW ABEpU (Ntoka)
OT NOCTOB ynpasneHnst 06opyA0OBaHNEM, HAXOASLLMMCS B MOMELLEHWUN He NpeBbIlLaeT 5
M. Ha rpysoBbix cygax BanoBol BMecTMMOCTBO MeHee 1000 no cormacoBaHuio C
Peructpom gonyckaeTcs HanMymMe OAHOro BbIXOAHOIO MyTU M3 MAaLUMHHBLIX MOMELLEHUI
Kareropum A ¢ y4eTOM LUMPUHBI 1 PacrnonoXeHusi BEpXHEN YacTu noMelleHns. BoixogHon
NyTb Ha TakMX Cyaax MOXET He 060pynoBaTLCs Bbiropoakon, Tpebyemoni B 4.5.10.1».

MyHkr 4.5.13.3 nocne TekcTa «Ha BCEM WX MPOTSKEHUUY» AOMOMHSETCA CreayHoLWmMM
TEKCTOM:



«3a npejgenamm noMeLleHnsa pynesoro npmusoga».

YACTb IX. MEXAHU3MbI
MyHKT 9.1.1 LONONHAETCA CNEAYIOLLUM TEKCTOM:

«Tpebopanna 9.2.2, 9.2.3 npumeHumbl K apuratensm, paboTalowym Ha rase c
MakcMMarnbHbIM pabouum gaeneHuem rasa 6onee, yem 1,0 MlMax.

MyHkr. 9.5.1 gononHaeTcs cneayowmyM TEKCTOM:

«[Ana aBuratenen, paboTaroLmx Ha rase ¢ MakcumarsbHbIM paboyrM aBneHneM rasa He
Gonee, yem 1,0 MlNa gonyckaetcsi NPUMEHEHUE APYrMX KOHCTPYKTUBHBIX PELUeHUI Npur
yCroBUM npefocTaBneHnss 0OOCHOBLIBAIOLWLMX pacYeToB UMM 3KCNEpUMEHTasbHbIX
LaHHbIXY.

YACTb X. KOThbl, TEMMTOOBMEHHBIE AMMNAPATbLI U COCYAbI NOA
OABINEHUEM

naea 1.8. HassaHue rnaBbl 3aMeHAETCS CrieaytoLLmMM TEKCTOM:
«1.8 KOTENbHbIE NOMELLEHUA ».

MyHkT 1.8.2 ucknrovaetcs.

YACTb XVII. AONONHUTENBbHbIE 3HAKM CUMBONA KIACCA 1 CITOBECHbIE
XAPAKTEPUCTUKWU, ONPEAENAKLWNE KOHCTPYKTUBHBIE UITU
SKCNMNYATALUMOHHbLIE OCOBEHHOCTU CYAHA

MyHKT 3.5.2.2.4 3aMeHsIETCA CrEeAYHOWMM TEKCTOM:

«3.5.2.2.4 B cnyyae npvMeHeHMs YCTPOWCTBa AN yMeHbLueHns BbiopocoB NOX, oHO
paccMaTpyBaeTCa Kak KOMMOHEHT fABuratens. B criyyae Mcnonb3oBaHWA CUCTEMBbI
CHWXKeEHWS BbIGpocoB NOX C MOMOLLbIO CENEKTUBHBIX kaTanuTuyeckux peaktopos (CKP)
HeobxogmmMo pykoBoacTBoBaTbes pesontoumen MMO MEPC.291(71)».

NyHkT 3.5.3.3.2. 3ameHsAeTCA cneayrowmum TEKCTOM:

«3.5.3.3.2 [Ina npepoTepalyeHuss nonagaHusi NponuToro rpysa 3a npeaensl rpy3oBoi
30HbI Ha rpy3osol nanybe [omkeH ObTb MPEAYCMOTPEH HEMPEPbIBHBIN KOMUHIC,
npoctuparommnca ot Gopta fo Gopta M oT Todkm 0,2L, B HOC OT MMaensa AO KoHua
KOPMOBOW 4YacTu rpy3oBoi nanybbl ¢ pasMepamMun no BbICOTE, NMPUBEAEHHBIMU B Tabn.
3.5.3.32».

Tabnuua 3.5.3.3.2. 3aronosok rpadbl «MuHUManbHbIE BbICOTbI  HEMPEPbIBHBIX
KOMWHICOB» 3aMEHSeTCs Ha:



«Pa3amepbl M0 BbICOTE HEMPEPLIBHBLIX KOMUHICOBY,

B nocriefHen rpage Tabnuubl 3Ha4eHNa KOPMOBOWM YacTu rpy3oBoi nanydbl AN cyaoB
aensentom 100000 T 1 Gonee 3ameHaATCA Ha «0,30 M».

MyHkT 3.5.3.3.3 3amMeHsaeTCA Cneayowmm TEKCTOM:

«3.5.3.3.3 [1Insa cbopa BO3IMOXHbIX pa3nMBOB rpy3a B XO4€ rpy30BbIX onepauun rnasHas
nanyba B rpy3oBon 3oHe aomkHa BbiTb obopynoBaHa cuctemon Ans cbopa pasnuToro
Ha nany©by rpy3a ¢ HakonneHMem ero B C60PHOM UM OTCTOMHOM TaHKe.

CGop pasnutoro Ha nanyby rpysa MOXET BbIMNOSHATBCA C MOMOLLBIO CreumansHOro
Hacoca u TpybonpoBOAOB, PaCMnONOXEHHbIX B FPY30BOM 30HE MMM MyTEM MPSIMOro
OpPeHaxXa CaMOTEKOM Yepes crieumansHO NPeaycMoTpeHHsIe Tpybonposoabl. B cucreme
LOMKHbI ObITb NPeAyCMOTPEHbI CPeACTBa yAaneHns ocTaTkoB rpy3a us Tpybonposoaos
rocne npoeegeHnst onepauumn no c6opy pasnutoro Ha nanyby rpysa.

ABTOMAaTMYECKNI JpEHAX CAaMOTEKOM AOMKEH BbiTb 3361MCTBOBaH B TEYEHNE TPY30BON
onepauuu, Korga BO3MOXEH pasnuB rpysa, U He JOIKEH OCYLLECTBNATLCA B OObIYHbIX
YCINOBUSIX MPU CNefoBaHUM B Mope. [INs oCyLeCcTBNEHUs] APEHaKa CaMOTEKOM KaXKAbIN
Tpybonposoa nanybHon cuctembl AomkeH Obimb 000pyfoBaH py4YHbIM  3aMOPHbLIM
KranaHoM, OTKPbITbIM TOMbKO MpW NMPOBEAEHUM TPY30BbLIX Onepauuii, 1 aBToMaTU4eckn
OTKPBIBAFOLLMMCS LUMUraTOM».

NyHkT 3.5.3.3.4 3ameHsAeTCA Cneayrowmm TEKCTOM:

«3.5.3.3.4 Ha HepbTeHanMBHbIX cyAax, XMMOBO3ax W HanMBHbIX cygax ans BXXB B mectax
NOACOEAVMHEHMS TPY30BbIX LMAHFOB K TrPy30BbiM MaHW(ONbAaM AOMKHbI ObITb
npefycMoTpeHbl NMOALOHbI, 0BopyAoBaHHbIE TpybonpoBoaaMun ANA ApeHaKa yTedek B
COOPHBIA NN OTCTONHBIA TaHK.

Moaa0HbI AODKHBI MMETb CNEAYOWME MUHUMATbHBIE Pa3Mepbl:

ANVHa nognoHa AomkHa ObiTb TakoW, YToObl rPy30BOA MaHMMONbA He BbICTyMNan 3a
npegensl NoaAoHa B KOPMY U B HOC;

LUMPUHA — He MeHee 1,8 M, Npy1 3TOM NOAAO0H LOMKEH NPOCTUPATLCS, MO KpanHeh Mepe,
Ha 1,2 M 3a npegensl pnaHua MaHndonbaa;

MUHUManbeHas rnyéuHa — 0,3 m».

MyHkT 3.5.3.3.8. B nepeom absave cnoso «TpybonpoBogoB» 3aMEHASTCA Ha
«MaHUOonNbA0BY;

BBOAWTCA BTOpOW ab3aLl CriefyroLLEero coaepkaHus::

«[aHHble TpeboBaHWs HEe PacnpPOCTPaHSATCA Ha MecTa pacronoXeHUs MPUeMHbIX
MaHUONBAOB TOMMMBA M Macna, npeaycMoTpeHHble B ofLem parioHe BMecTe C
rpy3oBbIMM  MaHUMONbAAMM, MECTa pPacrofOXEHUss KOTOPbIX yKe [AOMKHbl ObIThb
cHabxeHbl noaaoHamu B cooTeeTcTBum € 3.5.3.3.4».



MyHKT 3.6.2.2.1 3aMeHAETCS CNeayoWmMM TEKCTOM:

«CooTtBeTcTBME TPEOOBAHNAM JOITKHO ObiTh NOATBEPKAEHO cornacHo 3.5.2.2.1 —
352251n35229-352210».

MyHKTbI 3.6.2.2.2 — 3.6.2.2.4 nckntovatoTcs.

MynkT 3.6.3.3.2. Tekct «nanybHOW LWNUraTHOM» UCKIOYaloTCS.

MyuHkT 3.6.3.3.3 3aMeHaeTCA creayowmm TEKCTOM:

«3.6.3.3.3 Ha HepbTeHanuBHLIX cyaax, XMMOBO3aX U HanMBHbIX cyaax ans BXKB B mectax
NOACOEANHEHNST TPY30BbIX LUMAHIOB K FPy30BbIM MaHudornbham AOmkHbI  ObiTb
npesycMoTpeHbl MOALOHBI C pasMepamy U TpybonpoBogamyM B COOTBETCTBUM C
3.5.3.3.4».

MyHkT 3.6.3.3.8 3aMeHsaeTCA crieayoWwmm TEKCTOM:

«3.6.3.3.8 B pononHeHue k TpeboBaHnaM, ykazaHHbIM B 3.5.3.3.8, MecTa Ha OTKpbITON
nanybe B palioHax MpuWeMHbIX MaHudOonbAOB TONMMBaA W Macna A[OMKHbI ObiTb
oBopyaoBaHbl cnuctemon cbopa pasnuToro Ha nanydy TonMea n Macna ¢ HakonneHnem
nx B C6GOPHOM MnN OTCTOMHOM TaHKe.

C6op pasnutoro Ha nanyby TonnvBa WM Macrna MOXET BbIMONHATLCA C MOMOLLBIO
creusanbHOro Hacoca u TpyGOMnpOBOAOB, PACMOSIOKEHHBIX B PaloHax MPUEeMHbIX
MaHUgOoNbA0B TOMMMBA W Macna, WM MyTeM MpsIMOro ApeHaka CamMOTeKOM Yepes
creuvanbHoO NpeaycMOTPeHHbIe TPyGonpoBoabl.

ABTOMaTVMYECKWA JpeHax CamMOTeKOM AOoSbkeH ObiTb 3aeicTBoBaH B TEYEHWe
OyHKEpOBOYHOW oOnepauun, Korga BO3MOXEH pasnueB Tonnvea W macna. Ans
OCYLLECTBMEHUS] OpEHaka CaMOTEKOM KaxkAbld ApeHaxHbld Tpybonposog nanybHon
cUcTeMbl LomkeH BbiTb 060PYAOBaH PyYHBIM 3aMOPHBIM KIanaHoM, OTKPbITbIM TOSbKO
npy npoBefeHnn OyHKEPOBOYHOK OMepauun, M aBTOMaTUYECKM OTKPbIBAKOLLMMCS
LUAUraTomy.

MNyHkT 3.6.3.6.4. Bropon ab3aL, 3ameHsAeTCa TEKCTOM CNeAyHoLWero coaepKaHums:

«[Mpu akcnnyatauum cyaHa B OCODObIX panoHax, OnpeAeneHHbIX B COOTBETCTBAM C
nonpaskamu k Mpunoxennio IV x MAPION 73/78 B pesoniouun MO MEPC.200(62),
BblLLEyKa3aHHaA yCTaHOBKa AOMKHA WUMETb TUMOBOE OA0OpeHVWe B COOTBETCTBUM C
pesontounenn UMO MEPC.227(64), Bkntouasa nonoxeHns 4.2 ykasaHHON pe3ornioLumy.
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