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rocT P M3K 60287-3-2—2011
MNpegucnoeune

Lenu 1 NouHU-ne CTAKIapTAIagx-e B Pocciickol Pefepauin yoTaHoaneHs PenepansHsiid 3asoHom
oT 27 pexadpa 2002 r. Ne 184-03 o0 TexHHY2CKOM DEMYHPOBaHHW:, 3 NDABKNS NPHMEHEHWA HALUXMOHI NEHBEE
cTaHgapTor Pocouidceod Degepaymy — MOCT P 1.0—=2004 «CravgapTraayma 8 Poccuidckol Degepayk.
DCHOBHEBIE NOMOHEHHA D

CeageHws o cTaHgapTe

1 NOArOTOBNEH Ha ocHoBe ayTEHTHYHOMD NEPEBCIA Ha DYCCEMA Ak CTAHOADTA, YEAIAHHOIO B MyH-
KTE 4, KOTODRH BRINONHEH OTEDLIThIM SEUMOHEpHEM cBluecTaoM «BroepocciACKHA HayYHo-HoCneoBaTenNk-
CHHF, NPOSKTHO-KOHCTRPYKTODCKWA 1M TEXHONOTHYSCKKA  HHCTHTYT  KabenbHolr  NpoMbluneHHoCTH
(CAT «BHMIAKM )

2 BHECEH TexHHYSCHHM EOMHTETOM MO CTaMgapThIadMn TH 46 «KabensHele Wagendan

3 ¥YTEEPWOEH WM BEEJEH B OEWCTEBIME Mpsueazom DeqepansHoro arsHTcTia no TexHUHEcKomy
PETYNUDOBAHKIEY U METPONOMMK 0T 7 cenTabpa 2011 r. Ne 254-c7

4 HacTOAWKMA cTaHO4apT WOeHTHYeH MeXdyHapogHomMy cTaugapTy MIK B0287-3-2:1995 «Kabenw
INEKTPpRYECKKE, PacyeT HOMAHANEHOW TOKOBOH HArpyakK. HacTe 3. Paigenkl, KacaowWech yoenoE|e Jrcmy-
araumd. Paagen 2. JEOHOMWYECKAA ONTHMAIAUWA pazMepa cWnobex kabenefds ([EC 60287-3-2:1995
wElactric cables — Calculation of the current rating — Part 3: Sections on operating conditions — Section 2.
Economic oplimization of power cable sizes).

Mamanedde Ne 1:1996 K yialauHomMy Mes0yHapoOHoMy CTAHOARTY, NPHHATOE Nocne ero oduunansHo[
NyBNKEaULKK, BHECEHD B TEKCT HACTOALErD CTAHAARTa W BeIGENeH0 JROMHOH BEpTHRANLHOH NMHKEN, pacno-
NO#EHHOA HA NONAX HANPOTHE COOTEETCTEBYIOWETD TEKCTA, 4 OD0IHaYEHWE W MO NPWHATHA WAMEHEHWA NDKH-
BEOEHE B CRODHEAX NoCne CoOTRETCTRYKWEMD TaHoTa.

MeH NEHIMEHEHWE HACTOALWLETD CTAKOAETA PEKOMEHOYETCA MCNONsITRATE BMECTO CObIMOYHEIX BMEMTY-
HAPDAHEE CTAHAADTOR COOTRETCTEYILLME WM HAUWMOHANBHBIE CTAKOADTH Poccuickol fenepaywd, cEene-
HAA & KOTOPEE NOHEEOEHE B JONONHATENEHOM NPANoHeHEH A

5 BBE[OEH EMNEPBLIE

Mirghoprauus of UamMeNaHLAX K Hacmaswemry cmasdapmy nyinukyemcn @ exescdne uidasaemon
UHbopMaLUoHHOM YKazamens « HayUuoHansHele cmandapimbis, 8 MEKCH UIMSHoHUL U NONpasor — & ewe-
MECAYHD UIJasasbly UNDODMALUOHHEE YyRazamenay sHayuvosansHee cmandapmes. 8 ciyyas nape-
CMOMDAa [IaMeHBl] UL omMedsl Hacmofless cmakdapma coomaemomayiolies peedomnelue Sydem
IVENUKCEARD @ SXeMacAYH0 UI0a8aamMan UHboMaLUoONNONM ywasameane sHauuoHanstsie crmaddapmes.
Coomeemomayolas UHopManus, veedomanue U Mascilihl DAIMELLERITICA MAaKWe 8 UMEopMaLLoHNO
cucmeMe o0BLWEao MonNe30Fanus — Ha ouliansHon cadme PodapanbHasd ageHmoman Mo MexHuYe CrRaMy
PESYNLUPOREHLIC U MEMPONo2UL 8 Comu MumepHam

© CradgapTeHdop, 2012

HacTosWMiA CTaHOAPT HE MOMET BTk NONHOCTERD MMM YACTWYHG BOCTDOWIEE0EH, THDAMWDOEAH K pac-
NPoOCTREHEH B KaYECTBE PUUKANEHOMD HAOAHKMA GE3 paspelledna DelepansHONe aredTeTea No TEXHMYBCKD-
MY PECYIUDOBAHMIO W METDONOTHIA
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BeegeHwne

Cepia cTarnaptos MIK 60287 CcoCTOWT K3 TPEX H4acTel 1M NoOeneHa Ha pasnens! AnA yaohcTea BHeCeE-
HHAA WIMEHEHKEA W DONCNHEHMA.

Kawgana 4acTe nogeneHa Ha cnegyiowne paijgentl, KoTOpRIe MAOaKTCA KaK OTOeNbHEIE CTaHgADTE

- 4acTe 1. YpapHEHWA ONA DacHeTa HOMWHANBEHOHR TOKCBOA Harpyakw (100 Sh-Hel koadduuMeHT
HATpYIEW) K PacHeT NoTeDkE;

- HacTe 2 Tennopoe ConpoTHBENEHKE,

- HacTe 3. Paigent, KacakwHecs yoNoBKA AKCNNYaTagKe.

MK 60257 -3-2 3amenneT MK 61058

0.1 OcHOBHLIE MONOKMEHWA

MNpHEEdEHHaN B HECcTORWEM CTaHdapTe Npoyeqypa obsldHa MCNoNsLIYETeA 4NA eelfopa paisMepa Kate-
NA C MAHAMANEH0 GONYCTHMBIK CEY2HNEN MM, 49T0 MAHMMUIADYET NepROHAYANEHEIE BNOKEHWA B kabent.
Mpy 3ToM HE YHHTLIBAKDT NOTEDH BO BPEMA 3KCNNYaTauqd kabens.

YBEEMNAYHBAIOWAACA CTOMMOICTE W SHAYWTENLHBIE NOTEDH INSETROIHEDMMH, KOTOPRIE WMEINT MECTO NPM
MaKCHMANLHEIX pADOHWE TEMNERATYPAX C NPWAMEHEHWEM HOBLIR HIONALUWOHHEBIX MATEDWANDE [HANPUMER, NDK
Temnepatype 90 “C ana M3cnAlWMK U3 CLUWTORD NONM3THNEHS W ATUNeHNPONKNeHOB0H el TReByIoT, 4To-
Gl NpW BeIGope paaMepa kabens TWATENLHE YYUTHBANKCE IKOHOMHYECKnE DakTopbl. Jonmeel GalTe MAHK-
MHIAPOBAHE] HE TOMBKD NEREOHAYANEHEBIE ZATPATL, HO W CYMMa NEPBCHAYANEHEX 3aTRAT W 3aTPAaT Ha NoTEpK
B TEYEHAE CPOKa 3KCANyaTauxK. Mcxods M3 nocnedHero yenoena, Bebop GoNswWers pasMepa sunsl no cpae-
HEHWK C BEODaHHBM H3 OCHOBAHMK MAHMMaNEHCR NEPROHAYANEHOA CTONMOCTI NPHUBELET K MEHBLLKM NoTe-
pAM ANEKTPOIHEDTHA NDW TOM ¥& TOKE, 4T0 AACT IKOHOMAD B TEYEMWE CROKS IKCNNYATAL WA,

ByoyilHe 3aTpaTel Ha NOTEDH INEKTROIHENMMH B TEYSHWE COOKa IKCINYATaUWK kabans MoryT BelTe pac-
CHMTaHBI NYTEM COCTBETCTEYIOWWX OUEHOK POCTa HATEYIHH M CTOMMOCTH ANeKTpoaHeprid. Hawbonee IkoHo-
MAYHOE CEYSHWME ¥MMNbi OOCTUMAETCA TOMGE, KOTOa CymMma Oyayliyx 3aTpart Ha NoTepl INekKTpoIHeprii,
NEQECHAYANEHAA CTOMMOCTE NOKYEK KM CTOMMOCTE MOHTAME MWHAMANbHE.

SHoHOMKA obWKHE 3aTpaT, B cnydae ecny buwinio eeibpato Gonblles ceYesHde Mk, HEM ONpegenaHo
TEMNEapaTypPHbiMK STPEHMYEHNAMA, BCHaOCTEAE IHAYHTENEHOMD YMEHLLUEHHA 38TPaT Ha gHOYNEBL NOTEDK
CRPEaHAMA C YEEMNWHEHHEM CTOMMOCTH NoKYNEH, ONA JHAYSHWH IKOHOMAYSCEMX W INeETRHYSCEME NapameT-
pOE, HCNONBIYEMBIX B HACTOALLEM CTAHAAPRTE, AOCTHIASTCA IKOHOMWA okona 50 % ofwed cyMMEl 3aTpaT Ha
MOEYTIKY W 2KCNNYaTanmo (ca. pasaen AG npunosedns A). Pacdetel ana Gonee KopoTEME HHAHCOBEIK MEDK-
0008 03T ToT & aduperT.

CRegyolwen paHol ocobeHHOCTRID, NOKAsLEISMON HA NPUMERAR, ABMASTCA TO, 4TO, BOIMOMHO, 3KD-
HOMHA HE TAK CHNLHD 33BWCAT 0T CEYEHWA MMM, 8CNK IHAYEHWE CEYEHHA HAXOOWTCA B o0NacTH IKOHOMKY-
HilX AHAYEHKA (CM. prCyHoK A3 nprnoxerka A). OTcoga cnenyioT JBa BelBoOa:

a} Bnuadde ownbok B GHHARCOBEY JaHHex, oooDaHud onpeaenaikwms GyoyvIne 3aTpaThl, HEIHaYMH-
TensHo. B To We BpeMA WEenaTenbHo WCnoNbIoEaTE JaHHEE, HMESIOWWE HAKUNYHLW Y NDAKTHSECKA NDHMEHE-
MYID TOMHOCTE, W 3HEYMTENEHON JHOHOMKN BMOMHD GOCTHYE, MCNONBIYA JaHHLIE, OCHOBAHMBIE HA GLEHKAX.

b} Opyrde cooGpameHna Npr BuCope CeYeHWA #HMbl, BENHANLWWE H3 ODWYH IKOHOMWEY YCTaHOBNEH-
HOTo kabensa, Takne Kak ToK KOpOTEONS 3aMbIKAHMA, NageHAE HAaNPAKEHAA ¥ ONTHMKXIALKWA PaIMepa, MoryT
GalTE COOTBETCTEYIOWMM ODpAIoM YyITEHE, HEIHAYHTENBHO CHHMAA BRITCOY 0T HCNONLIOBAKKA Kabena 3Ko-
HOMHAYHOTO pasMepa.

0.2 IKOHOMHYECKME ACNEKT

Ona Torg, 4Tobe 06 LEOHHNTE 3ATDATE HA NOKYTIEY 4 MOHTAN C 3ATPATAMK HA NOTERM JNEKTROAHEPIAN B
TEUEHME CPOKA JKCNNyaTayuy katens, HeoBXooM MO BRIDAINTE MX B CRABHHUMEIX SKOHOMHYSCKHE BEMAYMHAY,
KOTOREIE OTHOCHIMCE fkl K QOHOMY WU TOMY 2 Bpesamy. B kadgecTas Takorn apeMed yaoiHo Menonsionark
OATY ONNaTel MOHTAMA W CCRINATRCA HA HEMD KAK HA cHACTORWEE BpemAx. «ByoylwKMes JaTpaTe HA NOTEDH
SMEKTPOIHEDTHI NPeobpaIcBRBAI0T B SKEMBANSHTHEIE WM « HACTOAWKE 3HAYeHKRY . [TpeobpaloBaHMe ooy-
WECTENRETCA C NOMOLLEID NPOLECca QUCKOHTHROBSHHA, OUCKOHTHAA CTABKA JOMKHA BLITE CBAIAHAE O CTOM-
MOCTEN JAEMHEIX JEHET.

B npHEEOgHHOM 8 HACTOAILEM CTAHOARTE METOAE MHINALMIO HE YUXTEBAKT HA OCHOBAHWM TOro, 4To
0HA BMNAAET KAK HA CTOMMOCTE 388MHEIX OSHET, Tak W HA CTOMMOCTE JNEKTROIHERMMM. ECh 3T SNesMeHTe
EMHAHWA YYWTEIBAT B TEYEHWE BCEMD NepHoOa M MHDNALWA NPMMEDHD OOMHAKORES BOIASACTEYET HA HHX, TO
BEIGOP JHOHOMUYHOND COYSHHE AN MOMET BLiTE YOORNETOOPUTENEHD NpoBeaed W Gea OonNonHETENEHEIX
CNOMHOCTER, CEAZAHHEIX C YHETOM HHDNALUM.

I
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Ona pacyeTa 4edcTEVIOWErD JHAYEHMA AATPAT Ha NOTEDH INEKTROIHEOMAK BelGHpaKT Co0TRETCTaY K-
WHe adadesna Byaywers HapawHBAHHA HATPYIKY, EMeroiHbi YEenWUSHWA UeHEl OOHOMD KMNOBaTT-Yaca
INEKTPOIHERTMA W EMEr0OHEX QUCHOHTHEY CTAB0K B TEUEHWE NepWoga IECNAyaTayWud kadend. KoTopei
MOMET BRiTe 25 net 1 Donee. B HacToAwWeM CTaHZa0TE HEBOIMOKHD NEHBECTH PYKOBOACTED N0 ITHM ACNEK-
Tam, T. k. OHH JABHCAT OT YCNOBMA K EHHAHCOELIX OTPAHHYEHKA MO KAXO0A OTAENBHOH Npornanke kabens.
E HacToRWesM CTaHOapTe NPMES0EHL TONEKD COOTRETSTEVIOWWE DOopMYyNE; TO, KIKWME IR0HOMUYeCEMEe dak-
TOpEl GYOYT YUYW TLBATECA, ONPEOENASTCA COMNALLEHMENM MDY paipaloTdyukom 1 noTpefuTensam.

DopMy N, NOKBEOEHHEIE B HACTOALWEM CTAHAAPTE, NPUMEHAKT HENCCOEACTEEHHD, HO NDH KWK NPHAE-
HEHHK CNEYeT YHUTRIBATE, HTC DHHAHCOBRIE NAPAMETRE CCTAINTCR HEMIMEHHBIMHA B TEYEHHE CROKA JHCNMY-
atauxy kabena. MpW 2TCM BRILUEMINOMEHHLIE JMEYIHMA MO BAWAHWID TOYHOCTH OTHX NapamMeTpon
MPUBAEHAME M T08CE.

CylECTEYET O8a BOOXOO0A NpE DAcUSTE AKOHOMAYHOMT COYEHKE OCHOBAHHEIE HA OOHMX W TEN We
FHHAHCOBLIX BoHUENUWAK. TephulE NoOSKoO K pacueTy NP PACCMOTREHWK CEDMM DAIMEROB HIAN Npegnonara-
ET pacyeT JHanaioHa IECHOMMY HEX TOKOD ANA K83 0000 PAIMEDa MW, NPEYCMaTDMBEIRMOND ANA KOHKpET-
HED YCNOBWA NPOKMAOKKM, 4 38TeM BeIGOD paiMepsa, QWanasod IHOHOMUYHOND TOKES KOTOPOTD COOEpnT
TREDYEMOE JHAYEHKUE TOKA HAMDYaAxK. 3TOT NOOX3E. NRWMEHHMEIR N8 OOUHAKOBRE NPOKNAN0K Kadena, Haxo-
BWTCA B CTAgWK paccMoTpeHuA. BTopod nogxod K pacdeTy, KOTODRIA MomeT OeiTe Sones NoOxXonaume NpK
OOMHOYHON NPOKNJGEe, NPeOnonarasT pacdyeT ONTHMANEHOrD CeUYSHMA ¥Ne ana TpedyeMoro adadelna
HAMDYIKA M IETeM BeGop GRrKafiwuero cTAH0apTHOMD DaTMena #ANb.

0.3 Npyrve kpHTEpHl

Opyrie KpUTEDHK NPY BREBODE paiMepa WMk, HANPUMED, TOK KOPOTEOMD 3AMEKAHHA W Ero OnHTENkL-
HOCTE, NANEHWe HaNPAMSHUA B ONTHMAZAUMA paidsepa kalens, QOonMHLl TAKKE YUMTeBaTeCA. OOHako
kafienk. BulOMpasMei 48 OCHOBAHMK IKOHOMWNYHOTD DAIMEDE ML, MONMET COOTRETCTRORATE M OOYTMM TPE-
GopanMAM 1, CNeJoBEaTENEH0, MOWET BbITe NONE3MOA CREdYIoWan NocNegoBaTeNuHoCTs NPW Beifope paase-
pa kabena:

a) pacqeT IKOHOMHUHOMD CaqYeHKHa;

bl npoeepka meToaamA no M3K G0287-1. M3K 60287-2 1 M3K 60853 Toro, 4To MuUna pasmeposs, onpe-
OENEHHBIM NS NEQEYACTIEHNID a), CNOCoDHA BRIOepEMEATE MAKCHMANBHYIO HATDYIKY. CHKMAZEMYID B KOHUE
CpOKa JKCNNyaTauMi KabenA Gea NPeRMIWEHHA MAKCUMANEHD AONYCTHMOTD IHAYEHHA TEMNSDATY DR #HMNbI,

C] NpoBepEa TOro, 4To Kabens BuIGPaAHHOrD PAIMEDRS CMONET BeIOSPHHEATE BOIMOMHEE B By OyWes
TOKM KEOROTHOMND 3AMBIKAHNA W JAMBIKAHWA COOTEETCTEVIOWENA QNUMTENLHOCTH Ha JeMM;

di NpoeEpka Toro, 4970 NageHWe HanpAMEHHs Ha kodue kabens GyOerT HaxogWTecA B QONYCTHMbIX
npenenax,

@] NpORepKa Ha COOTEETCTRME ADYIAM KDUTEDMAM, YIMTLIDIEMEIM NDW NPOENaake Kabana.

MpH 3apepWeHKA IKOHOMWYECKOND BelD0pa DOCTATOYHOE BHHMAHWME DOMKHO SRTE YAENEHD Nocnea-
CTEAAM NepEQLIBA B Nogaqde HanpAXedda. MoseT BoIHKKHYTE HeoDXOOAMOCTE B UCNONLIOBRAHHH #HMkl ©
GONBLLMK CoYeHHeM, YeM TRebYEaToa No YCNOBHAKM HOPMANEHSA HArPY3KK, HiMNY B NEoEEISHWH Beifopa o
YHETOM IKOHOMAYSCKMX NOKAIATENSA, WY COOTERTCTEYIOWMA 0EpaIomM aganTHpOBaTe KADaneHyd CeTk.

Opyrie CTOMMOCTHBIE KOMNOHEHTE MOryT NPOABHTECA NPH @UHAMCOREX NOCASICTRMAK NDMHATHA OLK-
BOYHOMD DELUEHMA C YYETOM CTENEHK 8r0 BEpOATHOCTH. OOHakD NoCnedcTanA OwWHioYHEIX DeWeHHE OTHO-
CATCA K TEOPHA NPHUHATHA PEWEHKN, EOTODEA HE PACCMATRHBAETCA B HACTOALEM CTAMAAPTE.

Takus 0bpazom, BHDOD IKOHOMUYHOMD pazMepa kabena ABNASTCA TOMNLED YACTE 0DWEero JKoHOMMI-
HECKOrs OGOCHOBAHW A KAGENeHON CUCTEME M MOXET N0 BAMHOCTH YCTYNATE O0YIAM BANHEIM JKOHOMAYECKIM
drakToOpam.

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 5/28
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60287-3-2-2011



https://gostexpert.ru?utm_source=pdf&utm_medium=40852
https://gostexpert.ru/gost/gost-60287-3-2-2011?utm_source=pdf&utm_medium=40852&utm_term=page

Pa3spaboTka anekTpoHHOWM Bepcumn - nopTan GostExpert.ru 6/28
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-60287-3-2-2011


https://gostexpert.ru?utm_source=pdf&utm_medium=40852
https://gostexpert.ru/gost/gost-60287-3-2-2011?utm_source=pdf&utm_medium=40852&utm_term=page

rocT P M3K 60287-3-2—2011

HAUWOHANBHBIA CTAHOAPT POCCMWUCKOMW TEOJEPALMM

KABENMKA 3NEKTPHYECKHE.
PACYET HOMWHANBHOW TOKOBOW HAMPY3KK

YacTe 32

Paagensl, KacamilHecs YCNoOBKA IKCINYaTaUMK,
JEOHOMHYECKAA ONTHMHIALUWA PAIMepa CHNOBLIX Kabanei

Electrec cables. Caleulation of the current rating. Part 3-2. Bections onopearating conditions. Econom s aptimizaton of power
cable size

Dava epepesna — 201 2—07—01

1 ObnacTb NPUMEHEHWA

HacToAWKA CTaugapT YyoTasapnweasT MeTol exiGopa paimapa kabens Ha ocHOBaHKY NepEoHaYank-
HislX MHBECTHLHOHHER 3aTPpaT | Byayllks 3aTpaT Ha NoTepk ANekTPOIHERTH B TeYeHHE CROKa JKCnnyaTa-
UMK Habena.

(HamenenHan pegakywa, Mlam. Ne 1),

MTpAaMedaH A
1 He DEEOMEHAYETOA WECNONEZDBAETE METOQ, NoWBEEOEHHLEIA B HACTOAWEM CTRHOAPTE, ANA Kabanas :-atiC-TEEIJ..,r':ﬂ.
8 CACTEMAX C PABHBIMHE HNE NDEERIWBH W WKW CheQysdUuMEe EanpRsaHua (oM. 3K EU'.-!E.-."-'l-'l:I

Tun kabzna Hanpaaesne cHoTemMs U, «B
Kafen ¢ ByMaxHOl NPONATAHHOA HAONALWEA:
- CO COMOWHIA WAGARWKMER . _ . . - . . _ . . _ ...
- MACAOHENOMHEHHEIE W FAS0HANGNHEMHEE . . . . . . . . . . . . ... ... ... .. 63,5
Kaliens ¢ waonauueR Qoyroro Tana
- GYTHREEYYYE - . . . . . e £ - 5
- ATUNEHNPONANEHOEAA pEi-.‘Ha- - < .
- MONMBHHUNKNODMOHER NNACTHRET . . _ . . e e e e e e e - =R
- NONK3TEDEH (HM3KOTD M BRICOKOMD ,u.aanE-hnﬂ] e o
- CAUMTHA NONWITUNEH [HEHANOAHSHHER) . . . . . . . . . . . . . ... ... .. ... 1,
- CLATEHA NONHSTANEH [HENGMHeHEEG) - . . . . . . . . .. .. ... ... ........ B35

2 HapUesTH MeTO0a, NPUESIESHOM B8 HACTORLWEM CTAHGAPTS 40A YHETE QHINSKTREAYECHHE NOTEDE, HAXDOATER B
CTAOWE PACCMOTDEHMA.

B HacToAWweM CTaHgapTe HE LacCMaTDMBEaINTCA TakWe BONDOCh, KAk 0BCcnyHBaHHE, NOTEpKW ANeKTpo-
DHEPIAA B CHCTEMaX NPHHYIWTENEHOND OXNaBIEHHA 4 HIMEHEHWE CTOWMOCTH JNEKTROIHEDINAY B 1aBHCHMOC-

TH OT BDEMEHE CyTOK.
Hpmmep NEHMEHERXA METOOA K TANOTETHYSCHON CHOTEME EHEHTIZIDE-!IEE}KBHHH npBEE0EH B NEHNCEEHAA A

2 HopmaTHBHLIE CCbINKH

B HAacTOALWEM CTaHJARTE HCNONbIOBAHE HODMATHEHEBIE CCRINEW Ha CReOYDWKE MEKOYHADOOHLIE CTaH-
BapTh

MK B0225:1578% TokonpopoOAWKE MUNE M30NHpoaadHex kabenea (IEC 60228:1878 Conductors of
insulated cables)

* Zameded. OepcteyeT MIK 602282004

MagaHue G WU HANLH o8
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rMoCcT P M3K 60287-3-2—2011

MK 80287-1-1:1994" Kabeny  anNekTPHHECKAE — PacqeT HOMHHANEHOR  TOKOBOW  Harpys-
KW — HacTe 1. YpapHeHWA GNA DacYeTa HOMWHANEHOW TOROBOW Harpyaki (100 Se-Heill ko3 OUUHaEHT Harpy 3-
KW] W pac4seT noTepe — Paznen 1; Obwke nonoeedna (IEC 60287-1-1:1994 Electric cables — Calculation of
the current rating — Part 1: Current rating equations {100 % load factor) and calculation losses — Section 1.
General)

M3k 80287-2-1:1994 Kabenu anesTpu4ecide. PacdeT HOMWHANLHOR TOKOROW Harpydkwd, YacTe 2.
Tennoeoe conpoTdenedke. Paagen 1. PacyeT Tennoeoro conpotdenedus (IEC 60287-2-1:1994 Electric
cables — Calculation of the current rating — Part 2: Thermal resistance — Section 1: Calculation of thermal
resistance)

M3IK 60853 (pce wacTW) PacdeT Tokoaod Harpyakd kabenel 8 UHMENHYECKOM H ABapHHHOM DEXMMax
patoTte (IEC 60853 {all parts) Calculation of the cyclic and emergency current rating of cables)

NMpumesanue—[Qna OQETHPOBAHHE X CCRINOE MPAMEHASTCH TONREDS YEEIAHHOE WATAHWE. Ons HEOATHPOBEH-
Hul¥ CCRINOK NpEMERASTCA NOCNELHES HE0EHME YEAZEHHOMND CTAHGAPTE (0O BCEME NONDEEE ME].

3 OBoaHaueHWA

B HacToAwen cTasga PTE NAMEHEHBL] CNED VIO e OS03HAYEHMA:

A — MepeMedHan CoOCTABNAKLWAS 3aTPaT Ha eOHHWUY ONKHL, CEAIAHHAR C PAIMEDOM HKMb,
WOLE M B

B — BCMOMOTaTeneHan BenidyHa, onpeJenaeman ypaoweHream [ 16);

& — MOCTOAHHAR COCTARNSIOWAR IATEAT Ha SQWHKUY JNEHE, OTHOCAWAACA K DAacnonomeHAG HWn,
y.aedm,

CT — ofWan cTOMMOCTE KatenNsHoW CHCTEeMB, V. 0.2

o — EMErOOHBNR TpebyeMeid Nnatex, v.0.e/BT . rog;

F — BCMOMOTrarTensHan BendWKa, ongedenfeman ypassiernes (10), v.0.e /BT,

{4 — MBKCHMANBHLIA TOK HATDYIKW B NEPELIA MO0, T. @. HAMBLICWEE YACoBOE CPEAHEE JHAYEHHE, A

Ny — warpyaka kak @yHELMA OT BpesicHMg, A

! — Anwsa kafbena, s

CJd  — HACTOALEE JHAYEHWE IATDAT KA OHOYNERL MOTERK B Tedenne N neT, v 0.

M — MEpwod, OXBaThlEaemMER DUHAHCORHMK DACYETAMI, TAK HAIHEAEMEIA «IK0HOMAYECKAR CDOK
IKCMNYaTAUWKD, NET,

N, = 4WCno (RasHblX ¥HN B LEMK,

M — 4uCcno Uened C OOMHAEKOBEIM TUNOM M IHEYEHHEN HarpyaKkn,

F — CTOWMOCTE OOHOM BATT-4ACA NPpW COOTESTCTAYIOWEM YOOBHE HANPRKEHWA, ¥.0.8/BT -4,

Cf — YCTAHOBNEHHAA CTOMMOCTE DACCMATpWEASMOND oTpeka kabens, y.a.e.,

Cl, — YCTAHDBNEHHAA CTOMMOCTE CRegyiowens Bonelwerc CTaHaapTHONS pasMepa ¥unel, ¥.0.8.

Cf, — YCTaHOBNEHHAA CTOMMOCTE CNEAYIOWErs MEHBLLIETD CTAHGAPTHOMD PAIMEDa 1Nk, ¥.0.8.

CH{5) — yoTanoBNEHHAA CTOMMOCTE KaGana Kak yHKLWA OT 8ro NoNSpeYvHoro Ce4YeH A, y.o.a.,

o — BCMNOMOTaTenbHan BENWHHHA, ONpeJenAaman ypasHeHnan {(8);

5 — CONPOTHBNEHWE KABGENA NEPEMEHHOMY TOKY Ha SQUHALY ONWHE!, BKIIOUAA BIKAKWE ¥ ¥ ),
fo (CHMTABTCA NOCTOAHHON BEMWHMHOA NpW cpeaqed pabo4el TeMnepaType, oM.paanan 4),
Chalea;

f,  — CONPOTHBNEHWE NEPEMEHHOMY TORY HA E01HULY ANHHE CNedysoers Bonsluents cTaHaapTHO-
ro pasmepa sidne:, M,

=y — COMNPOTHEMNEHHE NEpeMERHOMY TOKY Ha @0WHHLY ONWHBl CNeayoweans MeHbWers cTadgapT-

HOMD paamMepa wHnbl, O,

R[5} — CONpOTHENEHWE ¥kl NEPEMEHHOMY TOKY HA3 80WHWLY ANWHEl K3K SYHELWA OT 8 NonepaqHo-
ro cedeHun, O,

5 — MON@QEYHDE CEYEHHE NAMNEl kabana, MM,

* Oedcteyet MIK GOZ87-1-1:2006.
** ¥YCNOBEHARA OEHEXHEA BOMHMLAE.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/28
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60287-3-2-2011



https://gostexpert.ru?utm_source=pdf&utm_medium=40852
https://gostexpert.ru/gost/gost-60287-3-2-2011?utm_source=pdf&utm_medium=40852&utm_term=page

rocT P M3K 60287-3-2—2011

S, — IKOMOMMYHBIR DAIMED ML, MM,

T — ppenMA paboTel NP MAKCHUMANEHEX GHOYNEERX NOTEPAX, Y/roa,

a ~— EWeroaHoe yeenudenue [ 9%,

b — EWercaHoe yeenwqenne P bes yaeTta nadinaumne, %

i — QWCKOHTHAA CTABKA, MCNONEIYEMAR QN8 PACYETa HACTORALLMY IHaYeHmi, %,

r — BCAOMOraTENLHAR BENMYKHE, CNPELENReMan ypasHe e (9);

i — BPEMA, Y

. — poadibuupedt addekta BNuaocTw, caa. M3K 60287-1-1,

Y. — koadubuuseHT NoeeprrocTHor aduperta, ou. MIK 60287-1-1;

g = TEMNEPATYPHsIA KOMPOULMEHT ANEKTPUYECKONe CONPOTHENEHUA ¥rne npi 20 *C, 17K
i — MaKCHManbLHan pacdeTHan pabouan TeMNepaTypa Munel, "G,

i, — TEMNEpaTYpa OHPYHMaKLWLER cpeges, “C,

., = cpegHAA pabodan TemMnspaTypa wunel, “C;

ty, fg = HOIPPHUHEHTE NOTEPL B obonodke W Bpove, ca. M3IK G0287-1-1;

1] — koadupUUMEHT NOTEDs B Harpyake, cym. M3K 60853,

Pop  — YOBNBHOE INEKTPUYECKDE CONDOTHBNEHWE MWkl NpW Temnepatype 20 °C (cwm. 5.2}, Om .M.

4 PacuyeT oblWed CTOMMOCTH

OO0 CTOMMOCT L MOHTa®E WM obecneqeH ks QyHELHOHWPOBaHHA Kabaena B TeYeHWe CHOKa Bro JKChny-
ATAUKMK, BLIDAMEHHYID B OEACTEYIOWWK IHAYSHMAX [MPH aToM BCE DHMHAHCOBLIE BENWYMHLI BLIPAMEHb B
YONOBHER JEHEHRHBX OHMHALAX (V.0.2.)], pacCUMTeIBaT No hoprMynan:

= OBWYID CTOMMOCTE

CT=0Cf+CJ, (1

rae Cf — CTOMMOCTE NPONOKEHHOND OTReska kadensa, v.0.e.,

CJ — SHBMBANEHTHLIE JATpAaTE HA JATY ONNaTkl MOHTa®A h:aﬁann, T &, HEIFICTE'Q'HJIJ.I.E-& aHadaHne, Ha
OHOYNERL NOTEDH B TEYEHHE CROKa 3KCNNvaTadka N ner, y.o.e.
- ougmHky CJ:
OGIWKE 3ATPATE BCNEACTEME NOTEPE COCTOAT M3 OBYE YacTed ONNaTel JNSKTPOIHERTWW W ONNaTk
SONCAMMTENEHOMD JHERrOCHABMEHWA ONA KOMNEHCALUNWA NOTEDE, KOTODEIE PACCUMTRIBIINT.
a) 3aTpaTel HA ONNAaTY ANSKTROIHE R
MoTepk anNekTpoIHepriK, BT -4, B TEYEHHE NEPBOrO rofa paBHe

(43 RIN,NT, (2

max

roe f ., — MaHCHMANEHER TOK HBrpY3Kd B NepBRIA rod, A,

/ — OnuHa kabenA, M,
R — nonuoe conpoTUBNEHWE HdNe NEReMEHHTMY TORY Ha 80dHWMUY ONAHE C yHETOM KaK NOBapXHOCT-
Horo adherTa, Taxk M addiesTa BNUIoCTE Y. K, 8 TAICKE NOTE DR B METANNKYSCKKX JKpaHax W Gpo-
HE iy, b, Onin.

Tak kaKk IKOHOMAYHEIA padMep Mol oBpHHo GonblLe ONTUMANLBHOMD PEIMEDE NO TEMNSPATYDHLIM
cochpaxedyan (1. &, pasMepa, onpeaenandorg no MaK 602871, M3K 602587-2 wiany M3K 60853}, To ee
TeMIepaTypa OygeT HEE, YeM MakCHMANEHS GONYCTUMOR 3HAYEHWE TEMNEpaType. [pW oTCYyTCTBUA Gones
TOYHOW AHDOPMALKMK YOODHD CYHTATE A NOCTOAHHOW BENWYMHON, IHAYEHWE KOTOpOoH, CODTBETOTEVET
TeEMiepaType

(b= i, W3+ 0y,
Foe f— MIKCHManeHasa pacdeTHas TEMNepaTypa MUkl ANA paccMaTpUBasMoro Tna kabaena u
£, — TeMnepaTyna orRpy#aowed coeisal.
Koadsduument 3 onpegeneH onsITHEM My TEM, ChM. NpUNoxeHue B.
1 PAMa4d4aH#ae— Ecnw TPEE}'ETCH BoNskad TOMHOCTE {HENDUMED, 8CNH BRISNHCN2HHAAMEA SeTHD He aniedenea-
MO, KEEOR HO0MHAHANEHEIA paRzMel EUNE QOnKeH OriTe EHEipa-H. WNK ecnw ECNeqCTEns DOCTA HANPYIEH IHEYEHWE TOEA
HATDYIEW B NOCNEdHKWE rodsl IHAYMHTENEHD EblWe IHAYEHHR NepBord roga a-cn::nnyamuunf- MoxeT baiTe cdenada dones

TOMHEA OLEHEE TEMOEPATYD Rl WML C HCNOABIOSEHNEM B £3%ECTEE CTOPEEHDA TOMKE PE3ME DA HeNkl, NONYYSHHOMD WCXo-
Of M3 NEHEnN@aInTensHoRA TEMABPATYPRI, YEEZAHHOR BRIWE.
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rocT P M3K 60287-3-2—2011

MeToas NoNyHEHWA BOnes TOHHLIE OUEHOK TEMNeRaTYPE W CONPOTHENEHWA HUNEl NpHEaReHE B NPAENOHKSHAK B.
B CcOOTEATCTAMM C ATHM METOLOM SKOHD MAHHb: R pPEIMED CNpRREenNAKnT IGHDBO C MCNONEIOE3HAEM YTOHHBHHOID 3HaYEe HW A
CONpPOTHENSHWA HHNE.

BnuRHKE CONPOTUEBNEHAA HuNk HAE BE GO IKOHOMEHHOTD PEIMEDA HEIHAMWTENEHD @ pEOaKD TFI-E'E:,-'ETGH EINONHATE
Gonee caHon ATE DA LAM,

NF — YHCNG PaaHnlX HHN 8 LEnK,

N, — YMCIO Ueneil © 0OMHAKOBEIMH TUNOM W IHAYEHHEM HATPY3KK,

T — ppens patoTel NpH MAKCHMANEHENX OHOVNEERN NOTERRY, 4/r00, T. @, YUCNO YACOE B rody, O Teye-
HWE KOTOPBIX TREB0BANOCE Gil NPOTEKATE MAKCUMANLHOMY TOKY [ ANA Toro, 4106k Guinu NonyYeHs! Te xe
EOHETOOHEE IHIYEHWA TENNOBLE NOTEPE, YTO W NPW NPOTEKSHWA OBACTEWTENEHOND WIMEHRIOWETOCA ToKa

HATPYIHM:

_ o BTED ()7t
T_Jn IE
miax

Ecn koodh OUUMEHT NOTEDE B HATPYIKE U MIDECTEH ¥ MOMET CUMTATRCH NOCTOAHHON BENWYMHOR B Teue-
HWE CLOKS JHCNNYVATALMK, Torga

T=p -&F60.
Ona nonyweHHA KoxpdkuudeHTa NoTeps B HArpyake u ok, MOK 80853,
{ — Bpama, 4,
Kt} — ToWOBaA HArPYIKa KaKk QYHELHA OT BReMeH, A,
ZaTpatel, y.O.e., HA NOTEPK B TEYEHWE NEPEOTO MOGa AKCNNYaTaLMH DABHE

z .
(f oy RINGNL TP, 13}

max

roe P — CToMMOCTE OOHOM BaTT-4aca NpH cooTEETCTEYIIWEM YOOOHE HANRAKEHWA, v . .2/BT 4.
b} 3aTpaTel Ha ONNaTY QONONHHTENEHOMND aHeprocHabxeH a
JaTpated, ¥ 0.e.T0d, Ha A0NONHWTENLHOS IHEDTOCHADHEHWE ANA KOMMEHCAUKWK NOTEPE PaBHLI

2
(12, RIN,ND, 4}

man

roe b — exercaHbid Tpedyembld nnates, yv.0.e./B1 - rog.
CrnegopaTens s, obwWe 3aTpatkl, Y.0.8., Ha NOTERH B TEYEHHE NEpBEoro rga pagHk

(J fax RIN, NJT - P + D). i5)
Ecrniv onnara NPOACKOOWT B KOHUE Moga, Torga Ha MOoMedT ONNaTtel MOodTaMa kafena HacToAWes SHaYe-
HWe oBWKE 3aTpaT, ¥ 4.2, Ha NoTepr paEHo
2 RIN MT P - D) (6}
iy '
100

:1+

FOE § — OMCROHTHAA cTaaxa Dea yyeeTta wednaguKg, Y.
AHAMOMHYHO OeRCTEYIOWEE aHaYelkne 3aTpaT CJ, y.0.8., Ha JNeKTRoIHSprHIo 8 TeseHde N NeT akcnnya-
TAUMWK, NEQECYMTAHHOE HA MOMEHT ONNaThkl, PARHD

Cd = (12, RN NYT.P+D) L i7)

mas ;
fo —0

100

roe i — KoadhWUMEHT, YYRTHBAKWWA yEENWYEHHE HArpyaEd, YEENHYEHHE CTOMMOCTIA IANeKTROOHEPTAW
3a N net u QUCKOHTHYS CTaBKy, DaBHBIA

M 1-¢W (8)

r=- - - . (ay

rae 8 — YBENWSEHWE Harpyasd aa rog, %
b — YRENWYSHHE CTOMMOCTH ANEKTROIHEDIMK 33 rod Gea yieTa dHpnALKA, .
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rocT P M3K 60287-3-2—2011

Tam, roe TpebyeTeR NPOBOOMTE BEHWUCNEHWA & MHMNAMIA DAANHYHEX PaaMepos, Uenecontpaide Bepa-

IMTE BOE NADAMETPERI, 34 WCKNKNYEHHWEM TOEA W CONPOTHBNEHHA MMk, OOHUM EoadduynedTom F, v 0.e /BT
[ .

F=N N(T-P+D}— (10

I 1 " ! |

o100

Toroa ofwan cToMmocTe CT, v .8, ONDe0enAeTea BilDases wam
CT=Ci+ 2 RIF {11}

MmaEx

5 On pegeneHle JKOHOMWUYHEBIX pa3MepoB KKn

5.1 MNepebid NOAX00: OHANAIOH IEOHOMWYHOMND TOKAS ONA KAXO0H XANLI B COpHMd pazMepoB

Boa passiepel MM MMSIaT OQUanaioH SKoHOMUSHOND ToKS ONA KOHKPETHEX YCNoowi npoknansn. Bepx-
HIMA 1M HUEHKAIA NPeOens Uanaloxa IKoHOMUYHOro ToKa £, . A, ANA KOHKPETHOTD PA3MERa MKUNL ONpeaens-
OT CEOVIOLMMK BhlPaMEHNAMA

HMH¥HWA npegen J = e -ch (12)
VR FIjRy - R} '
ol -2
BEpMHWA npegen J = = -0 13
g pen max ‘|IHL.'? "Ry 113)

rae ©f — YCTAHOBNEHHAA CTOMMOCTE OTPEIKS KaGena, pasMep ¥UNsl KOTOROMD paccMaTpUBaeTeA, ¥ 0.2,
R — CconpoTHBReHWE MEpEMEHHOMY TORY Ha B0HHHLY ANKWHL EHNL PACCMATRWBABMOTD pasmepa, i,

Cl, — ycTaWoBNeHMan CTOMMOCTE OTPedka kabens © MNoi CNeayiowero MeHsLWens cTaKaapTHoOro paa-
mMEpa, y.0.e.
Ry — CONpOTHENEHWE NEREMEHHOMY TOKY HA BOMHALY ONMHE KA CNEAYIOWETD MEHLLErD CTaHaapT-

HOTD pasmepa, O,
Cl, — YCTAHOBNEHHAR CTOMMOCTE OTPE3KA KAGENA CMANOA CReqyowero BoneWearns CTaHAapTHOMD paase-
pa, y.g-e.,
Ffy — CONPOTHEMEHKWE NEDEMEHHDMY TORY Ha S0WHULY DN HHE AN cneayiowers SoneLwWero cTasga prHo-
ro paasepa, O,

MpusmedaHA

1 BepxHA# @ HUHHMA NEEOensl IHAYEHHA SKOHOMBYHOID TOKE O0A HAN BCRX PAIMEPOE MOTYT BuiTe CEROEHK B
Tatineuy W HoNonNezo2aTecA ONA Bxbopa HEWGONEE SLOHOMAMHOMD PEIMEPE HANK ANA KOHKRETHOM HArPy3H.

2 BepXHWR NPELEn 3HAMEHHA IKOHOMBYHOMS TOKA AN O0HOMD PASMEDE AENASTCA HWKHAM NPSO0enom SHEYEHHA
AROHOMMYHOMND TORE MWNE Cnegyi wens Bonswers paameaps

5.2 Bropod noaxon: akoHOMHYHLIR pazMep MWkl ANA 3a038HHOR HAFPYIHK

5.21 OGwee ypaBHeHAR
FHOHOMAHHBIA PAIMED MM 5, — CEYEHWE, MUHUMWIMpYIoWee dyHigan obiwed cToMmocTia, CT(S),

. .a.
CTIS) = CHS) + 12 R(S)F, (14)

Tl

rae CAS) n RIS) — diyHeUMK CBYeHHA 5, oM. 5.2 2,

YpasHeHHe oNnA oTHoweHWa Mexay CHS) W pasmepom sknel MOMET CbiTh BLIBEISHO W3 WABECTHOM
CTOMMOCTH kabanei cTaHgapTHe: pasMepos. B obles cnydas, ecnd NoHEMNemos NAHeRH0S OTHOLWEHHE
MOHET Fibl T NOMYYEH0 ANA CTOMMOCTIA D208 TOMRKD AN8 ON0E HWDEHHOT0 TRANAA0H DAaZMEDOR #HN, OHD O0ME-
HO MCNONEIoBATECA. JTO NDPHEEOET K HEIHAYMTENEHOR oWKbEe B pEayNLTATAX BEMOY BOIMOMHOH HEONpaDE-
REHHOCTIA NpagnonaraeMsx UEaHCOBRN NoKaaaTenad ona eebpadHoro cpoka cnysbe kabena.

Cornacko M3K 60287-1-1 nonHoe ConpoTHBENEHHE BuNel FS], OmiM, MokeT BeTe npegcTasneHo
dyvHELMER OT NNOWagK ars NoNepeyHorg CedaHta:

R(5) = pegB1+ maglig - 201 108 (15)
S
B={1+p, +p )1 +0 +is), (16)
FAg pog — YOEMNEHOE INSKTRAYSCKOE CONPOTABMEHAE BNl NOCTOAHHOMY TOKY.
=]
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rocT P M3K 60287-3-2—2011

NMpuwmesad e — ILOHOMHYHEIR PAZMED HANkl, £8K NPAEWND, HE Sy0eT paBeH CTEHOIPTHOMY DEIMERY, @ NO-
STOMY HEOBX00MMO IHATE NOCTOAMHOE COOTHOLWAHMWE MexX Yy CONpOTHENEHWEM W pP3aMepoM. ATC OOCTHMIRSTCA 3A03HHAE M
HAMEHWA YORNEHOMD CONpOTHENSHWA ONR EEH00NS MaTEpHana, @3 £0TOZaro WaroToeneHa =dna. PEEDMEHA?EMHE JHaqe-
HHA ON# pgss 18,35 - 10-7 — ona Mean M 30,3 107" — Ona ansMiHA . 3TE SHEMEHHA ABNRIOTCR e O8ACTEMTEN EHE M ONA
YESIAHHBIX MAaTepRande, a8 ROMOPOCMACCHEIMKA 3Ha%“eHAAMHA, BHEP&HﬂHMH THEE, HTabb CONPOTABREHWE HAM MOrNo fielTh
PACCHWUTAHD HENOGCPEQCTEEHHD MO WX HOMUWHANEHSIM RATMEDEM . B HE D OSACTENTENEHEIM CELMEHMAM!

¥ ¥ — voatppuumenTsl adidrerta GRMIccTi W nosapxHocThoro adderra (cm. M3K 60287-1-1),
iy by — HOMPEULHEHTE NOTEPL B oBonowke W Gpose (cw. M3K 60287-1-1);
figp — TEMMSPATYDHBLIR KOXEHOUUKEHT Y IENEHOM0 ANSKTRAYECHOMD CONDOTUENEHWA KOHKDETHOMD MaTapk-
ana Wunk NpW TemnepatType 20 G, K-1;
= -
B — TEMNepaTypa ®uhil, CM. NOACHEHWE K R B IKCNNMKAUWA ONA ypasHedna (2], °C;

8 — BCNoMoraTenkHan BenyHrHa, ongedenaean ypaeweHden (16), KoTopana MoweT GeiTe paccydTaHa

no MIKE0287-1-1 ¢ HCNONLACBAHWEM BERPDATHOMD 3HAYEHKA ONA IKOHOMWAYHOTD DASME DS ¥ Mkl

5 — cedequne MUNbl kabena, mm.

5.2.2 NunelhHan PyHELAA CTOMMOCTH 3aTPaT Ha Kabenk

Ecnv nuHedHan Mogent MoeT BuiTe MCNons3ceasa Ona onpegeneH s 3HAYeHEE NepeoHaYaNsHEK
3aTpart, Yy 4.8, 4NA paAcCMATDHEISMOMD THNA £aBena ¥ ero MoHTaa, Torga

CHE)=HA-5+ ), (17}
roe 4 — nepemMedian COCTARNALAA AaTPAT, OTHOCALAACA ¥ DaSMERY #MMkL Y 08 M - MM,

C — NOCTOAHHAA COCTABNAKILAA JATPAT, Ha KOTORYID HE BIMRET pasMep KaGens, yv.O.e./m;

{— pnuHa atena, M.
. ] a
Torga 3HOHOMWYHLIA PAZMEP XHNE 5, MME, MOKET GuiTh NONYYEH NPUPABHUBAHWEM K HYTIO NPOKM3
BOOHOW ypapHeHRA [14) No OTHOWEHWKD K S

= 0.5
Ee: = 1000 - L maaFpanBl1 + wgoilly - 20]) I i (16}
I A
NMpumesesuA
1 Tax EaK 3Ha“eHd e aL0soM HHEGID pPasMepa HKHNcl Sn:-: HEHEIBaLTHOD, Heoh EOQWMO CO2NaTe NPpeanon o= TENbHY
OUSHEY BOIMOMHIrO paiveps Eafanm A6 BERYMACTeHEA NPASMNEME=lX AHAMEHARA }".,_.., -"'Is' 5_1. 'i'Z' I ZETOOHEE BRHYACHEHAA
MOTYT NoTRE fioparteca 8 CNy«ag, ecne Nony4a HHEW 3ROHOMUWYHE R DB IMED ZHAYNTENRHD OTNWHESTOR OT peankeHOro.
Z MNocToRHHAA COCTEBNAKILAR 38T part (-1 YRaaHEHMWA |1?':I HE BMNRAST HA OUBHHY 3IC0HOMWAHHOND paiudena

HHNE S

ManoeepoATHO, YTO JKOHOMWYHEN paiMep sunel 5, Oy0eT pased cTaHJApPTHOMY pasMepy [CM.
MK 80228), W NO3ITOMY CNEOYeT PACCHKHTATE CTOMMOCTE BNMMANWWE K HEsy BONBLWEND W MEeHBLUEND CTaK-
OAPTHLIX PAIMER0E KU BEIBPATE M3 HAX HAUBONeE IKOHIMAYHEIA

5.2.3 OuanekTpHYackWe NoTepr

OUANekTprUHeckie NoTepd B kabenax HeKoTODbBIX THNOR MOryT DbiTe AHAYKMTENBHEME (CM. TAGNHUY 3
MK B0287-1-1). OnA Takkx wabened cnedyeT YHHTHEBATE QUANEKTPHUYECKHE NOTERK NEK BelBODE MuNsl ¢
HAMBONEE IKOHOMMYHLIM covaHuen. JUanesToMUeckHe NOTEPH PACCYHUTRIBAINT ¢ MCNoNBE3IoBaHMENM op-
My, NpUEEgeHHbixX B MIK 60287-1-1.

OnA ongeneneHHb X YOOBHA HANPAMEHWA 4 TONWHHE MIOMALMA VBEMNWYEHKE QUaMETEE HMNk NpKEo-
OWT K YBENWYEHAK EMEOCTH KAGenA W, KA De3yneTaT aToro, | YEENHYSHWD NOTELL, JIABWCALWMX oT
HANPAKEHWA. BoNeacTade ators, ecnin AWanekTpHYackide NoTepr BEMIYEHE B SHANKE, 2TH NOTERK MOryT
NOBAMATE M3 BRICOD MUNEl B CTOPOHY MEHBLWETD DaiMepa, NPOTHBONONOKHO BNMAHMIE 2gderTa noTeph,
IABMCALLAN OT TOKA.

MpW y4eTe GUANeKTRWHEcKUE NoOTEpL YCTaHoBNeHHuIe cTormacTd CF, CF, w Cf; DonwHol BRNICYETE B
ceda obWwMe JaTPaTel HA AHANEETDHYSCKAE NOTEPH B TEYEHKE CROKS IKCMNYATALWA.

Tak kaKk AHANWTWHECKDE BRIDAMEHME ONA pac4eTa ONTHMANLHOND CEYEHMA MANL, BENOYSR0Wes B
cefa addekT QUINEKTPHUYECKHE NOTERE, GRNG Gbl CNOMHEIM, CREOYeT WCNONBI0BaTs CREOYLLYI0 Npo-
uenypy. CHadana v ypapHeHda [18) nonyYamsT IOHOMAYHEIA DadseD Munel Bes yY4eTa QHaneskT pHHeckns
MNoTEpE. 3aTEM DACCUMTRIBAKT CTOMMOCTE ASHHOMD Pa3MEDa W OBYX BNMMAALME MeHEWWY CTaHZapTHEIX
pAIMEpOR, BKNKYaA 33TRaTe Ha QUINEKTPUYECKME NOTEDH, U BRIDUDAI0T HAWBONEes IKOHOMMYHER pasMep.

(MyHKT 5.2.3 BEEOEH QONONHWTENBHS, am. MNe 1),
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MNpanosaHues &
(CnpagouHoe]

Npumepkl pacyeTa IKOHOMHYHLIX PAIMEDOB MK

A1 DOBWMHE NONOHEHKWA

|-||.'IH“|'|E'FIH Bl HCNEHHA NDPUEEOEHE 4NA CHCTEMEl 3HERMOCH afeHuA, NUTa WA 10 0aRHAK0B R HEFRYAGE, OaWs=HE~
HOERIM oOpaIomM PACNOMOXEHHRIX B000E kafensHOR NAHME anA CReOyHiLAY chny+daes.;

) C NpAMEHSHWEM NEpaOrd NOAX00E (S8, 2.7) — MeTO] OUANAI0HE ILOHOMEYHOTNS TOKE 40A ONpedensdka pai-
MenE Kakaorg katienn wmea HOy COCEOHUMA Harpyacams

by CNEpAMeEHSHAEM BTOPOMD ME TGO |CM. 5.2} — MeTO] SE0HOMAMHOTS PEIMERE WAL ON# oNpegenasie pazdapa
Laxnoro kabens Mesdy COCS0HAMKE HAMPYIK3IMK,

Cl CNpUMEHREHWEM ooy METOLOE 4NA SEABNEHUA HEABONSE IKOHOMUHHOND PEIMEDE MANE, BCNH ACNONB3YETCA
TOHNEED OGMH Da3asep gafens no BosA TRpacce

F'-E'S:,n'l'l ETATH, MpHBEEJBHHEE B AB, NOKAZLIBEET, 4TO SKOHOMMAA CpeiCcTE MOMaT Bl Th ADCTHH ¥TA Npesie BC2r0 38
cuaT aubopa paIMaRa KANe, NPRE0OOAWETD K YMEeHBIWEH AR obiwmx AATPET, 8 H2 TONSKDS 28 CHET MEHAMAIBLWH Nepaosa-
HANeHBIX ZATRAT.

BE HedopMayns o KEOENE A CHCTEME IHEPTOCHEDKEHMA

MapaMeTpel HATRY3IKW W TPACCHl Kabans

Tpacca xafena HanpAxed«am 10 B cnpoexTepozsada Tak, “Tobe 10 NoJcTaHUMA HanpAseHaam 10 €B/04 kB pac-
NONEFANACE 8 DABHEY PACCTOAHWAY BAON: TRACCH K3GENf 07 CTEHUWAR HanpaxeHied 150 B0 kB [cr. proyHos AT
roe NpecTaBnesa TONLKD 00HA TREeXAaIHEA 4ans, noataMy M, = 1 1 N = 3).

Onwn=a €afenm Medny NoIcTesuiaMd — 500 M.

Hanbonelwes exeqacHos CPEOHES IHAMERWE CUMNE ToKa ., B NepELIA rof ANA KEXO0H CEKUMA Tpacoe keBenm:

Cekusn Cwuna Toea, A
1 10
2 144
3 128

Cuna ToEs YMEHBIWEETIR HA 16 A HE HAMAOH NOACTEH UE B0

G 32
10 16

Koa@puUuMeHT Jeknedeckol Harpysid M ana scex sarpyaok pages 1,11 (or. M3K B0BS3). NMpeanonarawt, 470
ATOT €0 PHUMEHT CCTARTCH NOCTOAHHEM B TEYMEHHE SHOHDMHHSCHOrD CROEa 3KCNNYATAYMM kEaSenR

Onp kawpoh cesune TRACCH pE3MED kalens EniGUpaT COrNacHD CREOy DUl M KOHTERHAM:

8) MHUHMMHAIMPOBIHHAA CyMME NEpEOHAANEHSIX 38TPAT NNKEL HACTOAWAE SHEHEHHS JMOYNSEIX NOTSpE ANA 3K~
HOMHWHECKOND CROKA 3KCNNYATAURY kabena.

by MponyesHasa cnocoBHOCTE NO TORY, TReSYeMEA ONA HAMPY3KE B TEHEHHS NOCNESHErD rOGa CROKE SECANYATAUME
zafenn. Tpefyeman nponyckHan cnocobHocTe No ToKY ONA GaHAGMD nprrepa — 0,9 MakceMansHoA HErpyaky, 7. 8. Npo-
NyckHaA cnocobHOCTE — 3TO MAKCMMANSHAA HATPYIEA, GENeHHERA HE Ko3PpWUMEHT UAHNAYSCHOW HArpysks. pas-
Hbeid 1,11,

c] Opyive MAaLTopk., TEEME L8 JONYCTHMEIA TOK KOPOTEGIS 3AMaIKGHAA H NEOSHAS HANPRKXERWA, B QEHHOM N Q@M e-
pE He DACCMATRMEAKATEA, HO MOTYT yHHTEIBATECRA B CODTASTCTEM C NYHETOM 0.3 BEEOEH KA.

DHHAHCOERIS OBHHSIE!

- SHOHOMEHECHWR CpOoK aLcnnyaTtadnn M. 30 ne;

- BREMA 3KCANYATALMM NEM MEKCMMaNeHuE noTepax T... 2 250 wrog {(asasedwe 2 250 eknoyaeT B ceba adderT
BMNHAHWA SHEQHEBHON UMKNHHECHDA HEMPY3RE];

- UEHA O#OYNEBsI% NOTEPs B KOHYE NEPB0Nd roda Npd HanpaxeHad 10 «8

B B0 107 y g e BT 4,

- BEErofHel d Tpedyameld nnatas O 0003 v.g.e /BT - roq;

- 3ATPATH HA KAGEN: ¥ Brd MOHTAM H3 BOMHALY ONMHE . NEUMEE0SHHBIE B TEGmUUE &1, ¥ 0.8 /M

- ANA AEHHOTD NPWMEeRad KOO PUUHEHT I2TPAT HA NPoKNagry kabena ToR YACTH, O0TOPaA 3ABMCHT OT DACCYMTEH-
HOTD PRIMeDa =une, A, 01135 ¥y a.8.08 - Mm<,

- BEErogHOS YEENWHEHHS Harpyskas a...0.5 %,

- BEETOOHOE YERNWHMEHHE CTOMMOCTH 3NeLTROSHeprMY [UeHa 33 kBT u) b 2.0 %

- BHETOOHER OWCKOMTHAR cTaska ). 5.0 %
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NepasmeTpel tedanm:

OnA QaHHOMS NpAMapa B3AT BelME WNESHEA TPEXHWNaHEIA kabene HE HAaNpAREeHHEa B0 B, ConpoTUBNEHAE HKHN
NepeMeHHE0MY ToZy N TesmnepaTtype 40 °C w B0 “C W @HEHCOSHE DaHHRIE NpHEegeds 8 Tabnnue A1, Katene nmeat
MEKCHMENBHD AONYCTHMYH TEMNERaTypy Huenel 80 C w ann cadenn, NPOROXEHHDIID 8 38MNE, HOMWHANEHEE XEDEKTE-
PHCTHEM B yOTRHOBABWEMOR PEHMME NA TEMIEPATYDE OHDYHESWSA cpane 20 “C npueenesw B A 3.3,

BriMMCNEHEA BCNOMOTATENBHEIY BENWHHA:

L 209 - Nl
U (05 1001+ (27100 008117, [fcwm. {8}
1+ (5/100)
. A cw. (B
S8BT ey [fcm. (8]
1 -0AaB12
i
F= 312250808 1077 + 00032308 _ g 2341, [hoss. (10
1+ (5 5100)

A.3 PAcHeT C HCMONb3IOBAHHEM METOOE ODHANBIOHE IKOHOMWYHOTD TOKE (CcwM. 5.1}

A3 PRCHUET QUENAIOHE IKOHOMMWYHOID TOKA ANA MMMkl DOHOND PRIMEPE

8 kauscTEe NpMmepa SyaeT pactMTaH OWANA30H 3KOHOMUYHOD TOKS ANA ®UNe cesasdes 240 mm? wcnonesya
ypaaHeH#A (12w (13}

: |I 500522 - 4586]10° liem. (12)]

= 128 A;
Yo2341 500 (0184 - 0140)

- HHmHwE npagen [ o

_| sooisess - s22y107 lfes. (13)]

. = 166 A.
Y42341-500(0.140 - 0114}

- BEpRHWA Npeaen §

Bepxave npegeny TOLKE ONA DWENE30HE CTEHAAPTHEX PAIMER0R ¥UN, ecnv KaGens nponowes, KaK yK338Ho 8 084-
HOM MpuMepe, Deink Taske onpegenads. T. . HEHHAA TREHMUE 3HAYSHWA TOKS ANA QaHH0Mo PE3MERd MENki ABRAETCA
TREHE BEQEHEA IPAHWLER D00 XMkl CNSLYH L ENd MEHEWEND DRIMEPE, TO PACCYM TAHHEIE IHAUSHAA MOTYT GHTE Beipawe-
HE E BUAE SHANAI0HAE TOHDBE, KEE NOKAISHD HAEE.

OHanazoHbl 3KOHOMWHHEIX TOKOB ONA paiMepos of 25 go 400 mm?

HoMEHENEHE A pasMen, s Huanasod Toka, &
25 — 19
35 19 27
& 27 34
T 34 44
a5 43 il

120 B B4
150 E5 L
185 EL 124
240 124 168
300 164 23
400 23 —

CooTHoUeHNA MEHOY MEKCHMANEHOR HEPY 34060 HE kaliens B TEYSHME NBQEOTD FCOE # GOWER CTOMMOCTERD E80UHR-
Ukl ANMHE QN#A TReX pE3MepoE KESenA NPUESdEHE 8 PUCYHEE A 2. DHeBHEHO, To KEXARW pazmep kafana ofecneqsea-
aT Hawbones aLoHOMAHHYH NEpoKNEoEyY kafienn QnA QUanaIoHE IHAYEHAA ToKa.

BAMAHWAS WIMEHEHHA DAIMEPE MMk #a 0fUjHe 3aTRATE NPH 33084H0E HATpYIEe NOKEIEH0 HA pPHoYHEE AL Mapa-
METEL KAGENA W (DMHEHCOBRE NapAMaTH ONA AASHOFD NpEMepa Geinn COXpAHERE . HO DUKCHPOBEHHAA HArpyaxa §
B 100 A Bena B3ATA NPOWIECNEHD. DUsBRAHe, 4To B oBnacTi Handonees 3L0H0MKY HOMD pasMe pa kaBens exbop paimepa
Kafans e CMNEHS BNAAAT HA ol WKMe 3aTRaT:l. DAHAKD CHUMEHME 3ATRAT NG CREEHSHKMK CO CHHMEHHWEM 3aTRAT, CAR3IEH-
HEX C WCNONs3IGE3HREM DAIMepa kaBens, BBpEHHOMD NO TEMAEDATYEHIM COOOpaREHWAM, OHEHE IHE4HTRMNEHD.

A.3.2 Beibop SHOHOMHYHOMD PAIMERE SHNBl ONA KAKOOR CEKUMK TRPAacok Kabana

M3 3HOHOMUYHE X QHAN3I0HOE TOKDE, yEa3aHswx B A 31, ERBuUpanT nog%ogalwwh paiMeD BN ONA LaEI00 Ca k-
Une TpaccH ZB0ENA, OCHOBHBAACE %8 IHAMeHHsx [ 0NA Nepeoro roaa skennyaTaums. BudpasHae Takme obpazom
pazMenal GNA KAXGON CEEUMY TPACow KEBeNA NpWEeAeHE B TABNMUE A2 BMECTE C 2ATPETAMME, BelMMCNEHHeIMA no {11].

TAMNHYHEIA NDWMED EBIMKCNSHAA CTOHMOCTH NPRES0EH HARE,

Ona cewysn 1.7 — 160 A

JKOHOMMHHEIR PRIMED KUNbl, Belbpanswi no A 3.1, paesed 240 MMZ W MMEET 0AAN330H IKOHOMMSYHOMD TOXA
oT 128 oo 168 A

€T = [52,2 . 500] + [1602(0,140/1000) 500 -9.2341] = 26100 16546 = 42648 y.0.e.
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3aTpaTel HA KAV CSHyWD TRaoos cabiena npeesaeHs B Tabneue A2,

Wz rafnuges A2 cnegyeT, wTo 0w Me pacKo ik €8 NPONOHEHHEA (a0enb, MCX0 R W3 BuB0Pa SKOHOMUYHOTD pella-
HUR, N HoTeqaHdd 30 net paede 290 535 y.a.e.

/3.3 PasMep MHfbl, OCHOBBHHBIA HE MAKCHMANBHOR Harpylxe, Boifop, 0CHOBAHHEIA HA PACHETHOR Ten-
NOEDA MOLWHOCTEH

FazMen ®Kuns ANA KEXAO0A CEEUME BelSUpanT Tad, 4Tobe obecnedwTe paBoTocnoooBHOCTE NPW OHAHOISNMOME MEK-
CHMANEHON HATPYINE B TEUSHWE NOCNSOHEro roga 3KOHOMUHECHOTD CROKE SKCNNYATAUWe G632 NPEEE WSHAA MEKCHMENE-
HO QONYCTHUMOA TEMNEDATYRE Hilkl.

One Nepech CarkygMm:

{nax (MEREBEIE rogl = 160 A,

MakceraneHoe 3HENEHHE TOKE B NOCSar=R rog = 160 [1 + (D.5100))30-1,
=160 -1,1556;
= 185 A,

Tpedyeman GonycTHMAEA TORCESA Harpyaga | (100 %-HHA 03D HUHSHT HATPYIKK) GNA NOCNegHers roaa He gon-
HaH BhiTh MEHEE Yem

145,11 = 167 AL

roedneno 1,11 — KoaEUUHEHT UHKNAYSCRON HAaTDyak no A2, NepeyMoneHEe o)

Mo Hede NPABELEHHEM ZHEYSHWAM TOKOEOH HArpysHe (BRYHCNEHsRM MeTodamd no M3K GLEET-1-1 =
M3 80237-2-1 anR OeHHoro Tena =adens nocne nNpoknagsd B 3emMne) onpegenaot TpedyeMben pasMep
T T TR

HOMUsENEHEI paIMap, Mu° 25 15 El T a5 120 150 185 240 300 400
Tokoeas Harpyska, & 103 125 147 181 24 255 281 525 a8z 4249 482

Ana npoesgeHY A ofEERTHEHOMD CPABHEHWA © NOTSRAMWY W PUHAEHCOBEMH NAPSMATREMKA, BEHYMCNEHHEMKA ONA
ewEopa ILOHIMAHYHOIMD PRIMERE HHNL, HEOBXOOWMO YHEIETE TEMNSQATYPY HANE, NQW EOTOROA BEYMCARKT 3ATPETE.
OnA 3ROHOMKYHOMD BERB0pa QBN M NPEINONEHEH S, HTO TEMNEPATY DS MK GonHHa GuTe ogong 40 °C (oM. paagen 4).
Monarancce, 470 MEXCHMENEHD QONYCTHMOS SHEYSHHE CRAEHHBAEMOA NPEANONOEU TENEHOA MEKCAMANEHD LONYCTHMONA
TEMASPATYPE MWN, SelBpEHHOA 58 CCHOBE TENNOBOR MOWHOCTH, paaHa BO “C.

ConpoTUEREHRE ®UNE NpW Temnepatype BO “C npueensHo 8 Tabnade A 1.

Chwan CTOMMOCTE HANL ANA NERECA CEKUMA Tpacck kabena 8 TeveHde 30-neTHero NepHoa NONYYEHE WA ypEB-
waHua (11].

CF = [32,05 - 500] + [160%(0,553/1000) 500 -0.2541] = 16475 » 65363 = 813838 y.0.e.

CpagHeH e oo CTOMMOCTEED NepBol CeruMn Tpacos kalens NpW MCNCABI0BEHHA 3NOHOMMYHOMD PAIMERE MUk,
CUEHEHHOMD 8 A5 .2 NOKAILIBEET, 4T0 COKDAWEHNE 3ATPAT 4NA O3HH0R CEKGWR cocTasnaeT (81838 - 42648) 1B 1E838 =
=48 %.

AHANOMMMHEE DACYETE & MCNONEIOBEH ASM DEIMADOE, OCHOBAHHEIX HA MELCHMANEHO DONYCTUMORA TERNOBOE TOKO-
BO0R HETHYIHE, BENOAHEHE ANA BCEX CERYHA A NprEesdeHsl 2 Tabnuye &3 06 wan skoHowmea gna 10 ceKUMA COCTRENAST

(S47864 — 200535)100/54 TEGA = 4T %,

Ad PacueTel C AENONBIDEAHEEM METOOE IHOHO MUHMHOMD PAIMEpE BKNB [CM. 5.2)

Mepaan cedyna TpaccH Kabena #CNOnbAYETOR B K3YECTEE NpEMEpa;

fnae = TEOA;

Pap = 30.3-10-9 Om -m {em. 5.2.1);

ngg = 000403 K71

= = 1,023 (NepBOHEYANES0 NPEOnNeNaranocs, Y70 pRIMEp ®enbi 185 M MomeT BrTe IKOHOMHYMECKH ONTH-

[TET, BUTAITER
A = 0,1133 v.0.e./m - e’ {koadALMEHT NepeMesHOM “BCTY JATPAT Ha NPOKNALky KEBena, oM. 5.2 2}
F = 0231 yoe M,
L= (B0 - 20K3 ¢ 20= 40 00
0.5
& = 1000 1607 -8,2341- 303 - 1077 . 1.02301 + 000403 (40 - 207] | —
oe | 01133 J

Tarum oBpREI0M, MOXH0 BRBPaTE KHNY cevesdem 240 une 300 mm,

Mepsoxa4ansHeld Belfiop SUAk cevexten 165 Mn® co 3HaMEHUEN B TeNeps MOMAT BaiTh YHYULEH,

MoBTORHEE BRMHCAEHHA CO SHEYEHHEM B = 1,057 gna cevesnn 300 Mv® gant ans §,_ sHevesne 269 nu?, Takke B
pWanascHe oT 240 go 300 mu.

Cbwyw cTosMocTs Eabena KEXOOID BOIMOKHOMD DE3ME DA BRYRCIALT ne (11}

OV, = (52,2 500] + [160° {0, 14001 0003500 - 9,234 1) = 26100 + 16548 = 42648 y.0.e.,

T,y = [58.88-500] + 1 SO0 114000500 - 89,2341 = 29495 +13474 = 42069 y. 5.8,
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CRefoBaTeneHO, CavaHde sune 240 MME ABNASTCA SONEE IHOHOMWYH B,

PEB:‘:’IE'FIH W ZATDATEl HE QPpYIHe CeEUWE TRECDHE £afans BeHHCNAKT BHENOMAYHE, 34a4eHUA COMMAcO8MERNT CO
IHAYMEHMAM, NONYYHEHHEIMHA MRS 0YWHE METOOOM. 8 COOTESTCTEMR C A5 W ASE W HTOMDERIS 3HEYSHWA pEIMEDOE W
JATRAET QDNMHE= OeiTh 3HENGMAYHEM I NpHEaneHHBIM B T Gneue A2,

A5 PacueThl, OCHOBAHHLIE HE HCNONEIOEAHWHA EWAL! CTAHAAPTHOID PAIMEPA 4NA BCEX CEHUMA TPACEE]

vabenn

AS51 MenonkloBEaHWe METOLE AMANEI0HA IHOHOMMYHOTO TOKE

BHavane npeanonaranT BOIMOMHEA PAIMED HAN: W 0By CTOMMOCTE PACCHMTHBAMT NO (11), #CNOMR3YA 3TOT
pazMep ONA BCSX CSHUWA Tpacod kafenA. 3aTes PACCUMTHEBAWT 3ATRPETE © WONONEZDEBEHWEN =adened cnenywwns
Gonswne W MESLWHY PAIMERDR ONA Toro, “ToSe NOATEE PAMTE, 4To BeiipaHseA pasdep gedcTEMTeneHO Haubones sro-
HOMUHMEH.

C 370 Yenbss B HACTOAL EM NPUMERE NPESNONATEKT, 4T0 HHNE CeMesnen 155 MM® ABNASTCA NyvWeM Buifopom

CTOMMOGCTE BOEX CENUMA TpaCCs! KABENA ¢ MUNaME C2HaHRem 155 Mu®, a Tauke 150 @ 240 mw® | Buna paccuMTeHE
W npHEegeHa B TeGnKue A4

Ofupe CTOAMOGTH:

150 Mm? 312841 y o8

185 MM® . 312166 y.a.e.

240 MM L 324707 y.o.e.

370 YEAIRIESET HE TO, 4TS BCAW B WENAX YHARHEEALWKM MOKET HONONsI0BETECA MMNA TONEKD OGHOMD pA3IMERE, TO
HHNa pasMepos 185 MM — Haubones 3E0H0MHHHEIR Beibop.

CnesoBaTensHo, B LAHHOM CRYH3E MOryT MMETe MecTo Hefionbwee miMese Hua ofw ed cTOWMOCTY, CBASAHHER ©
HMIMEHEHHEM PAIMERE MUNE W YEEZAHHEE 8 A.3.1 W HA pUCyHER AS.

AS52 Merod IHOHOMHASHOMD PEIMepa MM b

EOTA MCNONB3IYETCR BUNE TONBED OOHOND PRIMERA W DPARANWHMHEN CWNA TOKE B KEKO0R cekyrn cabena, MomHD pac-
CUETETE CREgHWE NOTERE (NPSANONATISTCA, 4TO BEE CERGMH B YHELUMOHMEYIT NPW OOWHES0B0R TEMIEDATYRE ¥, CREO0EA-
TEMEHD, WMEDT OQUHAKOB0E 3NEETRPWYECHOE CONDOTHEINEHHE Hunk |

CpegHue noTepu _ 500 - 160% + 5001447 + .+ .+ 500187

= ,385
MakcMansHsle NoTEpw 10 -500 - 160°

WMa ypaaHeH#a {18}, Ucnonksyn 3HaYaH@e B 0NA xuns cedeqrer 185 mmd, nonyyasmu:

h
1607 1,023 30,3 10771 - 000403 (40 - 209]8,2541. 0345

, 0.1133

= 164 MME.

S.;-: = 1o
MosTomy BN cevesnen 150 nnd 185 ssd MoryT 0Ka3a8TecA HAaRBONEs IROHOMUYHEI MK,

OEwWwan CTONMOCTE ONA KAKO0H M3 3T KU

CT, g, =42,00. 500 .10 + 160%(0,226/1000)500 - 10 . 9.2341 . 0,385 = 210000 + 102843 = 312843 y.5.e.;

CI1E5 = 45,086 50010 + ‘IEUEI:[I-.1H1.'!-IJI:II'.I]5L|L"- 09,2347 -0,385 = 220800 + 82365 = 312165 y.a.e.

Takum 0Bpalom NoOTESmEOesD, YTO MUNE caveHen 185 MM® HanBones SHOHOM#YEE GNA WCNONE30EA HEA, BCNH
no Boed Tpacce kEbens MCNON=3I0EATE HKUNY OOHOMD PAIMERE.

Mocne CRRAHEHHA C DAIMapaMH, ERBpasHE MY No TRSNUUS A3, OUBEBAGHO, YTO MUAE CEYeHHaM 185 M cooTaeT-
cTayer TpeBopaH«am K Temnepatype v cnocobsa ofecnesMTe MEHCAMENEHYH HEMPYIKY MO OKOHYEHWW 30-neTsero

neap@Aoas.

AG DEobweHde peiyNeTaTOE
OfofwesHs g pasyNeTaTel PACHETOE ANA BEBpaHH0ro kabensa 8 yoNoBMAR, ONACEHERIE B A2, NPHEESO0EHE HHAE.

CymmapHee pariagkl
Brera
CHoBHWE COCTABNAKALNE DACKDIOR Cf, va.e. G, ygoe.

VLB Y
OonycTHMan TENNOBA A TOKOESA HEMPYIKa ONA KaMI0A CeKLWE 146330 401534 54T 8E4 100
AKOHOMEYHEA PAZMED ANR EARO0A CRELWR 202085 BE440 290535 53
JEOHOMMRYHEEA PESMER NPE ACNONBE0EEH MY CTAHLERTHOMND 8-
WEHMA MMNE 185 MM’ No BoER Tpacce KeBens 220300 B2365 312165 57
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NMpunoxesne B
{EMpaBEoYHoE)

CpeaHHe IHAYCHAA TEM NepaTypil M INSKTRAYSCHOND CONPOTABNEHWA MHANLI

B.1 Metoab OUEHKW CpegHert IHaAYEHHR TeMNEPpATY DRI W INEETPAYHECKOID CONPOTHBNEHHAR HAMNB

Ona yaobhcTea pacHETOE @ {086INHO] & QOCTATOUHGA TOMHOCTREE GONYCEA KT, 4TO COMNPOTHEN BHUE Uik 8CTh SEMH-
HUHE NOCTOAHHEA B TEHEHHE CROLA 3KCANYaTaund keSanA. MpocTad fopsyna 4nA ousHid paBoysa i TEMNEpATYP:l #lNb
M, CNEA0BETENEHD, 82 CONPOTHENEHWA NpMEEgSeHE B pazgens 4. 37a GopMyna OCHOBAHA HA PeayNeTATEE TAMNAHHEIX
E&IMHCNEHW#, NOKESEIBEN WK, 4TO POCT CpegHed padouai TEMNSpaTYpEl HHNsl SKOHOMUWYHOIS pPASMEDa, PACCMATRHEAE-
MEl 8 NPEgana: SHOHOMEUECKOMD CPoKe Cysdil, HANCAWTCA B NPSAENEE 0AHOR TRATH POCTE TEMNEPATY PRI NP AHCEH-
MAansHo QONYCTRMOR TOKOB0A HEMPY3HE

Orna npumepa, NPMESAEHHOMD B HECTOAWSM CTAHGEPTS, owWbKM Npe onpegeneHid paiMepa #®@nbi i obwws
IATPAT LAk pe3yNETAT ACNONL3IEAHMA 3TOR OUSHKW, NpaHMMA0T He Bones 2 % OpgHako Bonee cywecTaasHe 8 ow bW
MOryT BeTe TaM, roe KoMBMHALWA IATPAT HA MOKTERX, IATPAT HA NOTEpW & Kabens W poCTa HATPYIKA BEOET & TOMY, YT
TEMMEPATYRE HHNE NPASNMHESTCR K MEKCHMBENSHD JONYCTEMEM IHA4EHUAM B NOCNSIHWE MO0k CROKE IECNNYATALWA.

B ofuwam cnyqas Bonse TOMHOE 35a-EHUE CONPOTHENEHWA MWk cnocofHo NOBNHATE HE BRBOp IKOHOMWMHOrD
pazMepa TONBHD B KPERHHX CNydans. BoImomHel CHTYaURW, NpW soTopeE NoTpeByercA GANeWan TONHOCTE NPW OW8HEE
JATPAET HA NOTEQRW SNSKTPOSHEPIUA, BNA JOCTHMEHWA HOTOROA MOryT G Te NPEQAPHHATEH A0NONHUTSNEHEE YORIWA.

Ecnu gna pcolex cnysase TpedyaToA SANeWAR TOMHOCTS, TO MOMNyT OGRTE NOAYHEHE YTOHHEHHBIE IHANEHUR TEM-
NepaTYpE W CONPOTHBNEHHAA HAMNS C ACNONE30EAHWEM B K4S CTEE TOHEH OTCHETE PAIMERA HHNL MMM HANA I0HE 3KOHO-
MWsHEIY TOKDE, NONYYeHMEE NOCPecTEOM NPOCTON SUEHKA TEMNSRATYDPH, B COOTEETCTEWM C pasnencu 4.

B.2 ®opMynsl ANA oNPpeienaHiA COE4HWE IHAYEHWA TEMNEPNATY R W 3NEETRMYECKOTD CONDPOTHRENEHUA
WMk

TeMnepaTyps KN 0, °C, 8 CPEIHAR BENWMMHA OT 3HEYEHHWE TEMNERETYPH XUNL B NSPERA W NOCNE0HWA rog
cposa cny#bs, MoMeT BeTe NONYHaHE W3 QOpMYy Nkl

R T 1 I-H (19

i +
m 2 2 |1y 'I-g-,xJ
rge U, — TEMNePaTYPS MWL B Te4eHWe Nepeoro roga, "L

I, — TEMNEQETYPS MHALl B TEYEHWE NOSNSaHero roga, “c;

iy — TeMNepaTypas oEpysamwed cpegk, “C;

[i — oBpATHEA BENUHRHE TEMNEPATYRHOM KOSPEUL@EHTE CONPOTHRNEHAA MATEPWENS Mk, K.
Ona anwomssdna i = 226, ana Megn fl = 234 .4,

|]. | I_ED}

o lnae || 1=y

T o] r!.+|]J

rae .I'l.MA — 3HAYEHWE TOKE HEMPYIEW B TE4WeaHWe Nepaord roga, A

[, — ponycTHMas TOKOBAA HATpyIka ONA MEKCHMANEH0 QONYCTUMOTD NOBELWEHHA TEMNepaTyps i - 0, no
MIOK BO2EY-1 w 60237-2, A;

i} — MEKCAMANEHD ONYCTAMSN TEMNEpaTYRa Bunw. "G,
g — {1 + afon-1t
& — gmercaHoe yaendvense o %
N — GNETENsHOCTS BROHOMWYEsKOTo NEpAGAE, rogsl.
CpeaHee SHEYSHWE CONPOTUBNEHUA WKMNel R Ouid, KBK CpEAHEs 8 TeUEHHEE NEBOM0 ¥ NOCNAOHEID MOA0E
=R£"|!-+u_,'l' L | (21}
mo2 0p+20)l1-v 1-g9y)

Jraiedde R, mokeT GuTe HENOCPEACTESHHD NOACTEENEHS B ypaaHaHsa {11}, (12) n {13}
AHEROTHHHD, CRSLYI0WES YPREHAHWE MOHET BHTs HCOONSI0EAH0 ANA NONYHSHAR JxavesdRp , O - M, Z0Topoe

MOHET GbiTh NOGCTABNEHD BMBCTO oy [1 + o il — 20)) & ypaesendn (15] u {18)
TR AT 1] 22
Pm = = I: a | I + L il
2 0p+20111-y H-gv/
16
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B.3 OnpepensH@e 3KOHOMAYHOID SHanNaioHa Toxa [em. 5.1)

3To onpROENEHUE OCHOBEHD HA NPAMEPE M3 A3 NpUNoKEsHA A

FECCMATPHEANT OMEMNE30H CUAH TOKS, PECCYATAHHEA ONA #eNsl ceveHsem 240 mm?, sHadusHra 1) w
2] — HWEHOH W BapREH FREHHUE 3TOM0 HANS3I0HA PACCYUTRIEANT NOCPEOCTEOM MPOCTOR OUSHKW TEMNEpaTYPRE
sune. B macToAwen npimepe 1) = 128 & n /2) = 168 A

One ykasaHHsx 8 Talnnye Tpex pAsMepoR #HNe HeoBXoaWMEl CNEgY0LWE QAHHEE!

F'.!:IMt‘lJ. MH: R.ﬂl.l' Cruaiem I:"ll 'F"U-'E"IM I:L' A 'rlllll:.: = f.: e, A
165 0,167 45 06 338 364
240 01286 h2.20 382 424
nd 0,1053 58,09 420 476

OO AES NDUNOEEH WA A
" Koadp@HudesT yHENHYEeckon Harpyadn M = 1,11, o, &2 NRUNoweHHa A,

E= 02541 (oM. A2

Hux#e npeasdeH NopRAOE NDETO FIHI:IFI OUBeHEKW pa Gousi Te WMITEEaTYRER @ CONDOTHBNEHNA KW=l ONE 28 plH =] TRaHW-
Ghl O@anaicHa cHNE TOKa AnA $AnNsl CEHSHHE M 240 MH:.

FacHeT BECNOMOTaTENsHOA BENWYUHE T HE ERpa¥eH#A

0 _. 1EB| | a0 - 20 | [lem. 120]]

v Ed —l = 0, 035058,
424 | 228 - 80|

rae sHadesde 168 A Beno nony-es0 ©3 NepBOHAYMANLHEY DECMETOE N0 A3 WCNONEIVH NEOCTYH OLEHRY i,
YBENHYSH®E NOTEPH MOWHOCTH BENEACTEHE POCTE HATPY3RA:

g =1+ (aA00EMN-1 = 1 3355,
CAefGEaTENEHG, gy [240) = 1,3355 - 0,030538 = 0,04084.
Toroa yTOMMEMHYID GUEHEY CONPOTHENEHUA MHNsl CEMEHHEM 240 Mm® NoNyHE0T W2 BRpameHEa:

EEL
R, (240) [lem. {21

|:|12~;u1 228 - JEI'.| 1 1

} i 0,1394 Omlk.
2 | Z28 - 20(11-003058  1- 004084 |

AHANOMASHO, ANR HANE cedaHmer 300 s

_ cwM. {20
(300 = '“‘EI |u|-uaza2rug;3m]—13355 002427 = 0,03247. [lem- (200]
Lave! | 228 - a0
TGrga
[ + 424
R, -:3un:.-|ﬂm5°' 228 + 20 1 . 1 I = 01084 Omikm. [z, £21]]
L --.eza-gt:- [ 1- 002427 1- 003241
Y¥TOWHEHHBIW EE'FIHHHI?I npE0en QUanaiIoHe CHNel TOKE paasH

SO0Ea0S — 522011000 [lm. {12)]

e |

= 166 A,
1"923d1-5DU(U,1 544 - 01084}

CITRMYMe OT NEQECHAYANEBHOMD IHAYEHUA 3TOA EBNMHMHE Toka 168 A HAXDGWTCA 8 NPEOSNA% AONYCTAMOA NOTPEW-
HOCTH BCNEQCTERE QERYTNSHMA W NONPIELA NEaLT MHECKN HE GOHO ¥ TO He SHEYMEHWE TEMNepaTypel ofaux wan. Monyuex-
HOE IHAMEHWE BENUMMHLl TOKA HE BNUAST #a Beifiop MUAH cedeHner 240 mm? ANA MEBKCUMENEHOA TOKOBOM HATPYIKA
160 A gNA NepEOA CEELHA TRacok KEBaNR.

AHANOMAMHES BEMUCNEHHA MOTYT Gk Te NPOBEGEHE ONA HEHHEA FpEHM ULl OHANAI0OHE CHME TOKA.

Dfwas ctonsocTe kabena OT, nonyYesHan Ngd NEPEOHAYANEH X DACHETAR, pEEHANACE 42648 v. 0.2, (oM. A5 2]
TEMEps MOHHD GNEeaend Te CTOHMOCTE, OCHOBAHHYE: HA YTOMHSHHOM IHEYSHWE CONPOTHANEHHA ONF SMUNE CEHSHHSM
240 mm?.

[Mpr 3HAYSHAM MEBECHMANEH DM TORE HAMPY3HA Fm ax = 1B0 A BCNoOMOraTenbsas BRNHYHHE 7 PAEHE:

160°( 80 -20 [icw. {20]]

r{aau,-—| |—|=ﬂ.n2r?4;
az24 ) | 228 + B0 )

griEd0) = 13385 002774 = 003708,
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OTCga non Wa e

Rafaeop= {220 (2282 20 L__|-0,1339 Owinm e 2l
o Loz ) t223—2|:|_.'__1—l'.:'.|'.l.??‘i'-ﬂ i-oparos) i
11330 [loma. (11

CT=522 500+ 160° G,2341 - 500 = 2600 + 15827 = 41927 y.ne.

1000

B epaBHeH s ¢ cyMMoR 42 643 0.6 NONYYSHHTA ANA QAHHGMD APEMEpE NyTeM Bones NPoCcTod NPoUesyRe . 8@l -
HO. YTO NPOMICWNGD YMEHSWEHWE 3BTPAT MEHES Yam a3 & %,

B4 DnpegsneHWe IHOHOMHEYHOIO PAIMEpa M (oM. 5.2)

Yucnosee IHAYEHMA ONA AAHHOMD PA3GEna BIATE @3 Npaseps B &4,

MpumMep 8 Ad nocne yToMHEH WA KOAD PUUKEHTE 5 ANA 3NEXTRPMYECHEND CONPOTHENEHAA NEQEMEHHOM ¥ TORY NOKA-
IHBART, 4TO HAWBONES ILOHOMUMHOR IHEUSHHE CRUSHHA =UNK DABHO 260 mMu?, urTo BNHxe K CTEHOAPTHOMY DAIMSpY
240 mm®, wEm K paamepy 300 M.

OonyceasToR NpOSE0eHde NOBTORHOW OUEHES 3TOMD PEIMERA © YTOUHEHMEM SNEKTPHYSCKOND CONpOTHENEHMA
WHNel. COOTEETCTEYIOWME JaHHEE ONA Wkl caveHsen 240 mu? npueetess 8 B2, PACYeTHER HArpyska — 160 A
1607 80 - 20

wi240) = ==
2400 = | 7 | 228 + 80 |

= 0,0277a; [fcsa. (20

gri240) = 1,3355 . 0,02774 = 0,03705.
Hiwe MpuaedaH pactieT YaensHord aNeETPAYSCHIrD CONSOTAHBNSHHA, YTOMHEHHOMD G YY4aTOM TEMNERATYPG .

1 _3&,3-1n'”’zza.+zﬂ” 1 i 1
H 2 | 228, 20011-0D2774 1-DQ03705

| =30,3-10°%1,0335 = 31,32 102 080 oy (22))

H Hanbones IRCHOMWYHOrD Ra IMepa

0,5
| 160” w2341-3132 10" 1087 | [fes. (18}

01133

8, = 1000 = 263 mm?,

HeaHAYWTENLHDS WIMEHEHWE pEIMEDA S DENAET BF0 AHAUEHUWE HEMHOMD Gnewe & CTAHOBRTHOMY DaIMepy
240 mm”.
OBWan CTORMODTs kaBena ¢ HUNoR cevsHnem 240 M ByoeT ToA Ke, UTo @ paccHkTasHER B B2

CpeaHAR TEMAEDATYRE UM CEHEHMEM 240 MM E TEUSHMWE CPOKS SHCNNYATALWA 1, FasHa:
C2EB + EO 1 ] ! cw. (10}
i, = | : + |-228=283"C. Lies el
T 2 1-0027 4 1-003T705
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rocT P M3K 60287-3-2—201

Npunoxexdne DA
(cnpagcuHoe]

1

CregaHHA O COOTEETCTENH CCLINOYHLIX MENAYHAPOAHLIX CTAHAAPNTOR HALUMOHANLHLIM CTAHAAPTAM
Poccrdckorl Pegepaudd W JeACTEYHOLWWM B 3TOM HAYGCTES MEMMOCYQADCTEBEHHLIM CTAHOAPTAM

FrefBnuwya OA1

CHoIHASEHHE CoRNOYRDID Crenene
DOoAHasan e 1 HANMEHOB S ERE OO TECTCTAY K UWETD HAUMOHANeR0ro CTargqapts
MEROQYHIODOHOM CTAHNJA0TS COOTEETCTENR
M3H BOZ2E1 078 WO MOCT 22483 —T77 «HMUne TORDNPOEOOALIME ME0HBIE ¥ AMOMUHHESH E
ona kabened, NEoBOOOE W WHYPOE. OCHOEHSE NARaMeTpeal. TexHRHBCiHe
TpefoaasnRs
M3K BO2ZET-1-1:1094 ioT FOCT P M3K 60287 -1-1—200% aKatend anakTpuyecsre. PacuyaT HO-
MEHANEHOW TOROEGHA HAroy 3. YacTe 1-1. YDAEHEH WA ONA pACHETA HEMKH-
HAN=HOA TOKGEOA Harpyikn {100 %-Heid KOSEDALUEHT HAMDYIKH) W
pacueT NoTeps. DHWHe NoNOHERN RS
MK BO2ZET-2-1:10494 10T FOCT P M3K 60287 -2-1—200% nKateny anesTpuyectie. PacHaT HO-

MAHANBHOR TOKCEOR HEMPYIEW. HacTte 2-1. lennoBos CoOnpOTHENSHHE,
FacueT TENNCEGTO CONPOTHENEHWE b

W 3E BOESS

" CoOTRETCTEYHWMA HALMOHANEHEIR CTAHOART oTeyTeTayeT. 0o ero yTESpMIeHUA PEKOMEHYETCA WONONkL30-
EaTh NEQES0S HA DYCCHAR B3H K QaHHONG MEROYHAPOLHOrD CTAHAERTA. MapeEod O8HHOTD MERIYHAPOAHOrD CTRHORETS
HAXOIMTCA 8 OAD s BHWUWEM .,

M PHMEYAHHWSE — B HacToAwed TabnMye “CNoNE3InEaHE cCneqysauue yonoaHkR S cloisayqesna CTeNasH Co-

OTERTCTEMR CTEAHGEPTOE!

- 107 — WoEsT@HHEER CTAHOARTH,
- MO0 — moandh HuUpoBEaHHE B CTAHORPTEI.
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KrsHeBsle CNosa; aNeKToHYecErd Kabens, TOKOBBIE HATDYIKK, IHOHOMIXYHEIA Dadep MmN
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