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MNpeancnosuwe

LenE W NprsHyne cTadgapTAaiauxqd 8 Poccritckod Pegepaund yoeTasoeneHs PedepankHieM 3akoHomM
o7 27 agkabpa 2002 r e 184-03 ol TeXHAHECKOM PEMYIRPOBAHWHY, 8 NPABUTE NPHUMEHEHAA HALWOHAMBHEX
cTasnapToR Pococuvickod ®engpagwn — MOCT P 1.0—2004 «CravpapTyaagka 8 Poconbcrkol denepaund.
DCHOBHES MONoHaHHAA D

CoegeHua o cTangapre

1 NoOGroTOBNEH HesosmMepyecsis NapTHEPCTEOM «MHHOBALUMK B JNEKTPOIHeDIeTHES S
(HIMT « MHBEMn ) Ha ocHoBE CODCTEEHHOMRD ayTEHTUHHOTD NEPER0OA HA DYCCKKA A3kLIK CTAKAARTA, YEA3aHHOMD
B NyHETE 4, PeaepansHsis rocy1apcTBEHHEIM YHATAPHEM NoeqnprATHes « Boepoccitckni HayYHo-Hoocnaqo-
BATEMNLCHAN WHCTHTYT CTAHJARTHIAUAK W CEPTIEMEALNA B MawdiocTpoeHde (ST « BHWMHMALL )

2 BHECEH TexHM4ecKMM KOMUTETOM Mo CTAHOApTHIaUMH TK 30 «3SuHeprochepeseuye, IHepreTHde-
Cckan 3POeETHEHOCTE, AHEDMOMEHEIEMEHT &

3 YTBEFWOEH W EBEJEH B QEWCTBME Mpukasom deepankHoro areHTCTEa N0 TEXHUHECKOMY pe-
MYMADCBEAHKIO W METPONOMAA oT 28 centabpa 2011 r Ne 344-c1

4 HacToAwwit crasgapT AENAETCA MogudHyMpoBadHeiM (MOD) no oTHOWEHWD K MEXROYHADOGHOMY
cTangapTy M3K 60076-12:2008 «CunoBeie TpaHcHopMaTopel. HacTe 12, PYKOBOOCTRED NO HArpyake cyxord
TpavchopMaTapan (IEC 60076-12:2008 «Power transformers — Part 12: Loading guide for dry-type power
transformerss}.

Mp#t NPUMEHEHKUKM HACTOALLEND CTAHOARTA DEKOMEHTYETCE KCIoNbLIGEATE BMECTO CObIMOMHBLIN MEHTYH-
POOHEX CTAMAADRTOR COOTRETCTRYIOLWWE WA HALUMOHANLHEIE CTAHdapTe PoccriAckol Peqepauk 1 Memrocy-
OAPCTEEHHEE CTAMAARTL

> BBEJEH BINEPBLIE

HMrghopaayua off UIMENEHUAX K HECMOALLEMY cmaddapmy Nyfnusyemes @ exesodq0 vadasasmon U=
FopMALUOKHOM YXazamene sHayuonansbee cmandapmels, 8 MEKcm UaMeMenul U Nonoaeor — @ Sxame-
CAYHD UIdasacsely UNDODMaLUONKEX YKaZamensx cHayuoHanbibe cmandapmeis, B ciyvae nepecMompa
{3aMensll WAL CMAEHE! HECMOALLESS cmandanma coomaememeyuies yaedosmnalue Bydem onynukoeans
@ EREMBCAYHD 1ATAREMOM UWDODMAaYLONHOM YEaszamene yHauuosansise cmandammsty. Coomasmomeay-
WILLAR UHGODMIUUA, FeedoMIeHLE U MEKoMms! DAIMEWSMeR Makke @ URhopMaluonEah cucmede obiljeso
ONEIOEAHLR — M3 OhuLuansHon cadime PedepansHO20 S2eHMCITEE N0 MEXHUYSCKOMY DOEWTLPOEIHI U
MEMDMToLUY & Comu Mumepyem

& CrangapTrsdropne, 2012

HacToAwKrA cTaMaapT HE MOMET GkTe MONHOCTE KM 43CTHYHO BOCTIDOMIBE0EH, TMPaNWPODBEH # Pac-
NpOCTRalEH B KAYECTEE OdHLMANLHOrD MagaduA Gea paipewasna GanepansHonn areHTeTea No TeXHUYeCKo-
MY PEMYIMPOBAHAI0 W METRONOTIAW

]
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Beepenwe kK MIK 60076-12:2008

MexngyHapoaHelid cTasaapT M3K 6007612 (aurnyitcEan sepoia) Sein nogroToRMeH TeXHAYSCERM KO-
TeroM 14 M3K «Cunoaeia TpancdopMaTopiiy.

Cranpapt M3K 60076122008 oTMedaeT 4 aamedAeT cradgapt M3K 609051987 . B a1om nepeom Wa-
OAHHA NELSCTARNEHA TEXHUYECKAR NpoBepKa.

TeKCT CTaHOAaPTa OCHOBAM HA CRSOYIOWMXY DOKYMSHTIX.

FOIS CT<ET O ronNocosaHHA

14/884/FDIS 145580RVD

Monkyis WHEOPMagFe O PeayNETaTay ronNocoBaHKA O NPUHATHM CTAHOARTA MOMHD HAWTA B oTHaTEe O
rONoCOEIHWK, YEIIAHHOM B Buille NpHBSSeHHoR Tabnuye.

HMagaHne Belns COCTAANEHo B COOTBETCTENA C QWMperTHBEcs MCOMIK, JacTe 2.

Cnucok Bcex cTaHgapToa cepri MK 60076 nog obWkm HadMeHoeawwen Cunogsie mpancgooMano-
i NpUBEaEH Ha 0DHLHANEHOM CadTe MO,

I
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roCT P 54419—2011
(M3K 60076-12:2008)

HALULWOHANBHBIW CTAHOAPT POCCHMWUCKOWN SEONOEPALMM

TPAHCDOPMATOPEI CUNOBLIE
UaecTek 12

PykoBpoacTEO No HAFPYIKEe CyXoro TpancdhopmaTtopa

Power transformers. Part 12: Loading guide far dry-iype power transformers

Data epenedns — 2012—07—01

1 OBnacTe NpUMeHEHHA

HacTorWKWA cTadoapr:

< NEEIHAAHAYEH MHHESHEDAM-TEXHOMNOMAM KAK DYHOBOOCTED NPKM BLIBOpE NOOAXOOALMY IHAYEHAN BRIH-
YHH W YCNOBWA SECINYATALMKA (HATEYI0R) HOBOM OBopYOOEIHNA,

= NOUMEHASTCA K CHNOBLIM TRAHCHOPMATOPaM CYXOr0 THNA B paMKax cTasjapta [1];

- ABMABTCA DYKOBOACTBOM N0 HAMDYIKE CYXHX CHNOBRX TpauvchopMaTopoBR © TOYEM 3peMuR padodel
TEMNEPATYDEl ¥ TRQMWYBCKOrD CTADEHWA,

- YCTAHABNMBAET.

a) cnocobet ONPeneneHUA CROPOCTH TERMUHECKOND CTAPEHKA | CROKa CNyMbbl MIOMALNOMHMOR CHCTEME
TRaHCHOpMATODoS B 33BMCHMMOCTH OT paboveld TEMNEDaTYDR, BOSMEHH M HArDYIEW TpanchopMaTopa.

M PHMEaYaAHWAE — B wyenAx ChneunansHomn nonons3oBaHER 8 TF\EI{G.'.':IDPMETDFIEI BETROBOMD OBWratens, 3nge-

TEMHECKAX NEYEA, CEAPCMHE MBIWWH 1 JDYTAE, MIroTOBWTEn: 0bR3aH DIHSKOMMTECA © COOTBETCTEYILER OWErPEmMMoR
HEATIY .

B HOpMEI W PEIYNLETATH HATPYIoK B BMOe TA0MWU,

B} PEKOMEHIALWA No OrpaHHYEHHD QOMNYCTHMON HAMPYIEd No peaynsTaTam DeNONHEHHBX PaCYeTon
TEMNEQPATYPE W AIMEPEHNN, 3TW PEKOCMEHOALMKA JONYCKIETCA NPHMEHATE K HAMPYIKaM PainddHs TANOE
[HENPEPLIBHSEIM HAMDY IKAM, ANUTENEHBIM A KPaTHCRREMEHHBIM 3BADWAHLIM NEperpyIkan);

) TOHATAA NPOUECCOR TEMNNOBOIS CTAREHKA {NpANoseHne A,

= DEKOMEHOYET MATEMATHYECKKE MOOENH, KOTODBIE NOMOTYT OGUEHKTE NOCNE0CTEKRA HArPY3KK B paiHbix
YOMOBWAX, NEH PAIHLIX TEMNEDATYDaX OXNasJadlen cpadkl W NP HEYCTAHOBMBLUEMSA WKW LWKNHYECcKos
HaNpaA#EHWA. Mogeny NnpegycaTpiesioT pacder paboddx TeMnepatyp 8 TPaHCEopMaTope, 4 HMEHHD TemM-
neparypy Hawdonee HarpeTol Yact B oBMoTEe. HYTobbl YCTAHOBWTE 3aTPaqeHHOE BPEMA OT BCErD CpoKa
ciywbel TREHCEOPMaTOPa B TEYEHKE ONPEgEna i HOrs NPoMENYTED BREMEHK HEoDXoOUMO JHATE TEMNEpaTy-
py Hanbonee HArpeToR TOYKK.

2 HopmaTHEHbLIE CCLINKK

B HACTOALWEM CTAH4APTE WCNONLI0BaHA CONMEa Ha CRedyilWi cTainapT:
MoCT 16110—82 TpaunohopMaTtoph CHNoBaIe. TEpMUHE W oNpedeneHIKa

Mpumesad e — Moy NoNLIOEEHMH HACTORWHKM CTEHAAPTOM UeneconbpaiHo MpoBRpKHTE SEACTEHS CobINOYHLIX
CTAHOEPTOR B WHPIOPMEUWMDHHDE cHoTame ofwero noms308aHed — Ha oUUWaNEHON canTe PenepansHor anreHTcTes
Mo TEXHIHECKOMY PEryNIHPOERHKID B METRANOrHM B ceTH MHTEPHET MK No BXEr0OH0 MATSESSMOMY HHIPOOMBUMOHHIMY
yrRazaTen: tHaumoHans e CTAHOapTLY, KOTOPRIA anyBnWeoeas no coCTORHKED HA T AHBAPA TERYLWEM rmgd, » no co-
OTEETCTEYHHLHM SHEMECAYHD WIOARIEMEM HHPODMAUMOHHEM YE33aTensM, anyinieosanHem & takywem rogy. Ecnm
CORMOYHEIR CTAHOSPTA 3AMEHEH {HAMBHEH], TO NEM MONL30BAHMK HECTOALWWK CTAHOAPTOM CNEOYET PYKOBOACTE0EaTECA
JAMEHARIL AN (MIMEHEHHEM) CTEHAAOTOM. ECn coenoMHBIR CTAMGAPT OTMEHEH 523 3ameHL, T0 NONCEEHWE, B ROTOPOM
OAHS COBIMKS HA HEM, NPAMEHASTCR B YACTH, HE JSTREMMBRFILLEN 3TY CCORIMKY.

Magauue oduunansHoe
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3 TepMHHBI U onpeaeneHyn

B HacToAWeM CTAHJApTE NDHMEHEHE TEPMKEHE U ONPEgENaHra B cooTeeTeTerd o TOCT 16110, a Takse
CAEAYHILHE TERMUHE C COOTEETOTEYIOWMMIA ONDE0ENEHHA MK

31 ANWTeNLHaA aBapWAHan neperpyska: MNeperpyasa, p03qWKaWan B pesyneTaTe JNWTenbHors
NEpepLiEa B patoTe HEEDTODLX ANSMEHTOR 00DV I0BAHMA, KOTOPKE HE MOTYT DHTE NOBTOPHO NOOKAMHEHE,
noka Tpadcopsmarop e HabepeT HoBy: ¥ DoNee BeICOKY YCTORYMBYH TEMNepaTypy.

3.2 KpATKOBPEMEHHAA ABADWHMHAR Neperpy3ka: JHaqYMTENLHAR NEPerpyIka pcnegcTeye oOquHor MM
Bones CcobbITHR, KOTOPRIE CEPBEIHD HADYWEKT patoTy INexKTRHYEckors obopyIoBaHnA, BeiaLIBaa HArpyaKy,
MoW EQTOpCR Hawbonee HarpeTad Touka oBMOTHH OOCTHIaeT GnacHors YpOoBHA TeMNepaTypbl, M BO3MOEHD
BPEMEHHOE CHUREHRE INEKTPMYECKONR NpOYHOCTH.

3.3 nanbonee HarpeTaa Toudka: Todxa WaonAUMK 0580TEKW TpadcdopmMarTopa, HMEeWwan MakcHMark-
HYID TeMnEpaTypy.

14 oOTHOCHTENEHAA CKOPOCTE TEPMHYMECKORD CTAPEHMA: CRODOCTE YMEHBWEHKA WNH BO3PACTAHMA
TEQMAYECKOMD CTAPEHMA WICNAUWK TpancdopMaTopa OANA 3ajaliHon TeMNepaTyphl Hanbonee HarpeToR ToM-
KK, OTHOCHTEMNLHD CEOPOCTH TERMAHYECKOD CTAREHA, NPH MCXOOHOR TEMNSDaTYRE Hawbonee HArPETON TOHEM.

4 I'leperp]ram, npeebliakune JaHHbIE TEXHHYECKOrO NacnopTa Wunu
TEXHHYECKWX }"’EﬂﬂBl‘ll_'l

4.1 OtwMe NonoKeHKHA

HomMdHaNsHLIA TERMAHECKHA cpok cnybe MaonAuMKM — cocHoBa onA patoTe Tpadcdopmaropa B He-
MNPEPEBHOM DEHMME NEA 330aHHLER YCNOBXAX SKCNNYATAUMM 1 330aHHER TEMNSPATYRAX OKpYHII0WENR cpe-
Akl Meperpyakid M JECNYaTaunua TpadcopMaTopa NpM TEMNEPATY AR CERYHIIOWENA Cpank. NPaBkLUaHLL ML
OAHHEE TEXHWYSCKOMD NAcHopTa, 3303HHBX WHMA YCTIHORNEHHBIX TEXHASSCKMMN YCNODWAMA, BNeKyT 38 Co-
Aol YEENMYBHWE CTENEHA PUCKS O0TKSIO0E ¥ YCKODEHHOR TEMNOB0E CTAPBHME WIONALKA. 3aaaua HacTOAWETD
CTAMAARTA — ONDEOENHMTE PUCKM W NOKA38Th, KAK BEMNOMNHATE HArpyaky TpadchopMaTopa © NE Bkl Ben
HOMAHAMNEHEX JHAYEHMA, HE BEX0IA 38 DAMEN DONYCTHMEX NapaMeTpoB.

4.2 OBwue nocneacTeEXA

MocneqcTERAMKA TEPENDYIKN TRaHCRopMATORa CRBILLE HOMMHANLHEIX NAPAMETDOR MOTYT ARMATLCA:

- POCT TEMMEDATYPE 00 HELONYCTUMOrD YpoaHA B 0BMOTKAX, KOHUEROR MydTe, anekTponpoeogre, ne-
PEKNKYATENAY OTBETAMSHWA OBMOTON M HAOMALKOHHOM MAaTEprane;

- POCT TEMNEPATYPE WAOMALWOHHOMD MATERHANA 00 HEDOMYCTUMOTD YDORMA W3-38 HeROCHDPHAMY MR-
CTH UMK HEA0CTATOYHOR BOCMPMMMUMBOCTI K NEPErpyIamM CUCTEMLI CXNAKOEHWA TRaHcopMaTopa,

. PMCK OTKA33 B Nepuod NpupaBoTid, CaRAIamMteit ¢ NOBEIWEHMEM TOKD 11 DOXGEACTEUEM DhlCOKON TEM-
NEgatypil. JamHHsIR DHUCK MOMET HOCHTE EPATHOCOOMHEIR XADAKTED MW HAKANNHDATECA B TEYEHME MHOTIY TeT
a7 ofwern ahheKTa Tennosonn cTapeHds MInNALMOHHOND MaTepuana Tpadchopmaropa.

Mpymedadne — Opyiod Npe-HHoA BERCNPEasHon pE0oTel TPAHCEOPMATORS NPK NEPETPYIKNE MOMKET CTATL ped-
KM NEBPENE0 HANJRHEHWA B TpaHCopmaTops.

4.3 MNocnegcTeWA H PRCKH HPATHOBPEMEHHON ABAPHWAHOA Neparpyakid

3a npadenasik JofyCTHMBIX OrpaHdHaHki MasHLIkK PUCKaME NEE KPaTEKOEPEMEHHTR ABaDWAHOH Nepe-
MEY3KE MOryT CTaTw:

= HEQONYCTHMBIN YPOBEHE NPeJensHors MEXIHHUSCHOND NepeHanpAKSHAa W3-33 YEEMNHYEHHON TeMme-
paTypkd. MOCNEIcTEAA. TREWWHE HIONALUMCHHOND MaTepHana TpaHchopMaTona W repMeTHIRPYIOLWEA 3nokK-
CHOHOK CMONbI,

« MEXAHUHECKDE NOBPEMIEHAE COMOTIM NPW IHAYEHWAX TOXKA KOPOTKOMD JamblKAHKA 1AM MIHOBE MBI
IHANEHWR TOKOB NEperpy3m Bblllg IHSYSHWA HOMHAHANBHOMD TOKE,

- MEXAHUYEBCKOE NOBRERIEHWE COMOTEA NPW HANWHAA TOKS KOPOTEOMD 3aMbiaHHA W NPECRIBWCTOD
TORA, SCAW CEOYHADLWSA TEMNEaTyDa BLIUE PaAcHETHOH,

= YEYOLWEHWE MEXIHWYECKWX CEOACTE W, K3K CNedcThHe, CHUWBHWE CHMbl TOKA KOPOTHOMD JaMBIKaHHA,
Mps BhICONGH 330aHH0W TEMNEpaType,

= CHMMEHWE JUANSKTPHUSECKoN NPOYHOCTA HICNSLHA M3-38 NOBLILUEHHOR TEMIEDaTY P,
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MakchMankHoe IHaYeHWE TOKa Neperpysd orpadudedo 50 % HOMAHANLHOND TOKa.
Mpi yoNoRUAEY MEperpyakk cekiwe 50 % HeoBxogueMo COrMaccBaHKE © WArOTORMTEME SNA OUEHEH No-
CNEgcTERA Tasod neperpyakd. DnaTeneHocTe TAKoH Neparpyaki JOMEHa GhlTh MAKCHMaNEHD KOPOTHOR.

4.4 PeaynbTaTkl JNETENLHON ABAPHAHOW NepErpyakk

B peayneTate OQnWTENEHCA aBapuWiHon NaperpyIcd TpaHcopMaTops ¥ BO30eHcTENA BRICOKHE Tamna-
CATYD NPOMCKOOWT.

< ODIEE TEPMAYECKOS CTADEHME MIONALMK, OCOBEHHD BCNK YCTROACTED NOSKMIOYEHD K Lend KDpOTKOrD
TAMbIKIHUA,

« GRICTDRIA MIHOC MAONALWMOHHEIX MATERWAN0E 1 QRYIHK OETANSA KOMCTLYELMH W NPOBSOHWKOR MM Bil-
COMAX TEMNSDATYpaX.

CEWMe Npagnna pacyeTa CKopOoCcTH TEMNMOROMD CTAPEMHA W ONDeOEnNeHWe PACYETHOMND CROKA CNyNDk
TPAHCHOPMATORS CCHOBAMHE HA AHANKWAS PEIYNLTATOR NeperpyIcd TpadchopMaTopa.

5 TepMmuyeckoe cTapeHWe W CPOK cnNyXObl HI0ONALUWA TpaHctopmaTopa

3.1 Obwme NonoHeHKA

ONbIT NOOTESEEASET, 4TO CpoK chivbel Tpasdcdopsatopa cocTaenAeT He bonees 20 neT. Heneaa ckaiats
TOYHEE, NOCKONEKY Dawe Y TPAHCMOPMATOPOS C OAMHAKORLIMK JKCINYATAUWOHHEMA X3PAKTEDUCTHEAMMW CROE
Cny®bsl MomeT OeiTe pasndqHois. PaBoTta tpadcgopmaTtopa oo 100 35-HeiM HOMHHANBHEIM TOKOM, K3k Npa-
BN, wexnoderde. NoBNUaTE Ha cook cny bl TpaHCcDoDMaTORa MOMyT W ADYIME TENMOaLE SAKTopR, TAKWE
Kl HEAOCTATOYNHOE XNANOE MRS, HDeIMEDHEIE TAPMOMIAKA WHNKM HEMPaBANbH e YONOBWA INCIMYaTaLWA.

MpwW noTepax B TpadcopMaTope TEMNO NOCTYNAET 8 CACTEMY WIONALMA 1M HANHMHABTCA XMMAYECKMA
MPOUECE, KOTOREIA WAMBEHAET MONEEYIADHYIO CTRYETYDY HWI0MNALMOHHBIX MaTepdanoe. Hew Donblwe Tenna no-
CTYNAET B CUCTEMY, TEM BRIWE CKOPOCTE TEPMHHYECKOrD CTAPEHWA MAONALWA. 370 KYMYyNATHEHLA W Hecbpa-
THMBI NPOUECC, 0IHAYAMWME, 4TO MATEpHaNL HE BOCCTAHABMMBAKT CRMHO NEPEOHIYANEMHYID MOMEKYIADHY IO
CTOVETYREY NEKX NDBERALLEHAK NOJA4M TEMAS W CHUMEHMH TeMNepaTypel. TERMUYECKMA MHOEKS CUCTEME! Ma0-
MAUMK TRaHCEOpMATOPE VEATAH B JOKYMEHTAX WAMOTORMTENA [TEXHWYGCKHE YENOBMAX WKMKH TEXHHYSCKOM
nacnopTe). MNoBpEsIeHHE CHCTEME! HAONALWA BCNedCTEME HAMEHEHWA CRONCTE NO NOHYHHE TEDMAYSCKOrD
CTADEHHA MOMET CTATE NPHUYMHOA BLIX0OA W3 CTPOA ToadcropmaTepa.

Mo aakony AppeHHyca CKOPOCTE TEPMHYECKOND CTAPEHKA MIMEHAETCA B JARKCHMOCTH OT TEMNEDATYDE
(oK. NpeNoKeHre A). CornacsHs 3aKoHy AppeHHyca obe NOCTOAHHEE MONKO BIMHCNHTE 13 YPABHEHHR TENNo-
CTOMKOCTA. B cny4ae OTCYTCTEMA Pe3yNeTaToR MCNBITAMKMA B PYKOBOOCTEE YEAIAHL IA0AHHEIE NADAMET Db,
KOTODEE DACCHMTANED M3 CREDYHELAXY Oy LLEHMA

= NoBmlwWesHe TEMNegaTypsl Ha § “C yasanBaeT CEopOCTe TEPMHYECEDND CTapeHA. B “C — 3afaHHsiA
NapameTp OnA Boei 0DMOTEN, CEATANHEIR C NApaMETPOM CNeUHankH e MaTepHanos B obMoTke,

- NP NPOBEDKE Ha TeNNoCTOAKOCTE BOER CUCTEME! ANEKTPUYECKOR HAONALWA O0MEHT BkiTh WCNOMEI0-
BAHO OEYIOE IHAYEHHE BEMNAYMHEl, KOTOPOE YOBOWT CHOPOCTE TEDMAYSCKOrD CTAREHWA,

< NDUHHHONA OTENIOYSHUA TRaHchopMATORa MOMYT CTaTE NOBRENOEHKA B MAONALKK TRanchopMaTopa.

5.2 Cpok cnywobi

HomuHaneHel cpok cnyxbe TpakcchopaTopa L, NpK NoCTORHHCH TEDMOOHHaMEYECEOR ToMIepaType
T HaubBones HarpeTol Toskd, "0, MomeT BelTe onpegenasq no Gopsyne

L= a8, (1)

NpoLYe onpegenATe No popryne
s b b

L= a-e:pl_?_-

(2]

B thopMynas MomeT BuiTe ACNONLICEaHa Noban edMHWLE BREMEHA, B JAHHOM CNYYas 3To 4ac, JHaqve-
HIAE NOCTOAHHCH 4, 4, NpHeegeH0 B Tatnuue 1 Ans passHblx TEMISPATYR CHCTEME! AI0NALMH,
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MpumeYaHAA

1 PacqetHe@ cpox cnysbs rpadcdapmaropa HENBEA © TOHHOCTEH PACCHMTATE & NOMOWBH Ypaaserns, Tnocod-
HOCTE TRARCGHOPMETORE BRIGEDMMEATE BRCONNME TORA NEPErpyEkd, OYCROENSHHBIE TOKAMIE KOPOTEDMD 33MBIKAHWR B SHEp-
MCHCTEME M NEpEHANDAKEHWAMK, DEIYCNOBHD, CHHABEETCR ND CREEHEHWR G HOBeM TpaHcdopmaropom. MNpognute cpor
cnywbsl TPEHCROPMATORE MOMHD NPHHATHEM MED NPEOOCTOPOMHOCTH U YOTAHOBRMEBHHEM 28WATE 0T HOPOTEMY 3aMbIKE-
HHA W NEEEHANDAMKEHAR.

2 OnA aeMucneHnA EosfivumedTos @ 1 B np HOMHHENEHoA TeMnepaType Hawbonee HarpETod ToYkd 00MoTER
WCNONEIYHITCA CNEYHHLWE YDEEHEHNA'

b
In{180000) = —— + In{a),
ﬁFIS.r =B (3
b
In{80000) = —— = In{a),
H“S' + B

4}

rae Hyg , — HOMUHENEHEA TarnepaTypa Hawbanes Harpeton Todsn ofMoTi.

3 Ecnw terMnepatypd Hanbones HarpeTon TOHEN HVEHE HOMMHENEHDM Napaatpa, T.e. Masee § " To HoMnHanNkL-
HBIA Ccpor chysbel TRaHCOpMETODa CORDRILESTOR BNONOEKMAY. TEaKTHSECHHA Cpok crywbs TpaschopManipos cocTae-
NASET, K3k npaewna, oeanoe 20 net. Takam abpazom, gns 18nngel 1 nocToRHHBIE 8 1 b GRn pACCHATAEHE MY TEM OEnaHiR
nanands 180 000 4 Ha NoCToRHHY G BpakeHd G K.

TatGnwya 1 — MNocroAdHHLE QNA YPESEHEHHA Pac4aTa cpoka cnybs Tpadcdopraropa
CHCTEM B (RNACE WITNAURKE ), °C A B B, K J— ':'Hs_ e

105 (knace A) 3,10 10714 15 900 o5
120 (knace E) 54810718 17 212 110
130 (knacc B) 1,72 - 10713 18 115 120
155 (knace F) 9601017 0 475 145
180 {knace H) 5,35 - 1018 2 975 170

200 511018 25 086 140

220 5,26 - 10720 27 285 210

5.3 3aBMCHMOCTE MOCTOAHHOM HENPEPRLIBHOA HAMPYIKK U TEMNEPATY DI
MocToAHHAR TEPMOOHHAMAYECKON TEMNEpaTyDel T Hawbones HarpeTol TodsW obMoTEH, “C, WMEET B0,

T =273 + 8, + Ab 8}

HEn

rae §, — TEMNEeRaTYRa OKpYHMAKILER cpedsl, °C;

Ablyg, — pazHALa Temneparyp Hanbonee HarpeToR To4Kd OOMOTEW U TEMNEBPATYPE OHPYWAKWER Cpefb
ONA 330aMH0R Harpyard, *C.

3AMETHM, YTO TEMNEDATYDPA OEPYHANWENR COROL HE MOKET DbiTh HEIABMCWMON OT HArPYIKH, HO MOMET
Gl Th PYHKUAER @& Iarpyakd W oNpegenaeTcA BblPameHden .

oy = A, {6}
roe f — TeKyLWi TOK Harpyaku, A,
3ABHCHMOCTE TEMOEPATYPE OKPYHAKWER Cpeibl OT HAMPYAKY MOMET HAMEHATECA NOZ BAWAHHEM KNK-
MaTHYECKAE YCNOBWMA. 3HAHWE TAKOW JABMCHMOCTH KNUMaATHYECKHME YoNoouid ONA EoHKPETHON KNHMaTHYECEDA
0Bl HEODNOOWMO ANA PACYETa CHOPOCTH TEPMWYECKOND CTAPEHMA W ONpeaengHraA cpoka crmywbsl TpaHc-
dopmatopa. KoadwPuUMenT Koppenausd MoeT OkiTe PACCYMTAH ONA KOHKDPETHOM MECTONONOMEHWA TpaHc.
dopmatopa. Ecnu Takux faHHbiX HeT, TO IJHaYEHUA CHOpOCTY TEPMUYECKOND CTApEHMA M COOKa CNYyMGLl MOM-
HO MOAYHHTE ANETEPHATHEHLIM NYTEM. @ KMEHHD NPOBSOA PACHETE ONA PAANKYHEIX IHEYEHKWA TEMNERATYDE
OEDYHAKWEN cpaikl, Hanp«sMep B npegenax or 10 °C oo 40 °C.

4
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DOpRYNEl HACTOAWETD CTAHDARTA YHUTEIDT NOTEDK HE BAKPEBEIE TOKM W OMUYNECKHE NOTERW OGMOTOR
TpaHcthopaTopa. PeayneTaTel WCNETaHWA NOKE3E B30T, 470 PEcYeTHBIE (TREOPeTUYSCKE) NOTERM Dhlle pa-
ANesHEK [MONYYEHHEL MR ACTETaEEAR ) TTRE HANRGEE FApMOoHME B0 BPEMA NepErpyIKY NOTERW HE BAKPEREE
TOKM YBENWSKBSIOTCA W BOIMOEHD NOTRESYIOTCA OONONHWTENEHSIE PACYHETE B COOTEETCTEMW © NDHNCHKERMEM
A HacToAwero cTaHgapTta [2].

5.4 CHOpPOCTEL TEPMWAMECKOrD CTAPEHWA

Ha npasTyie HoMEHaNeHsIR CRok cnykbe Tpadcdopsaropa coctaenseT okono 180 000 4. Ona pacqera
CEODOCTH TEDMUHECKOrD CTADEHKA K, BLiDAMEHHDN KaK [acKod BRpemMeHd BCarn CooKa cnymbnl 2a 4ac BpereHi
paboTel npk TeMnepatype T, °C, B dopsayne (7 ) napasetp 180 000 4 Hononeaoeaq K3k 3a0addan BendyqHa

K =180000.a”" .exp|:;]_ (7)

OTHOCHTENEHAA CHODOCTE TEPMAYECEOTD CTAPSHWA K, NPK YCTORYKBOR TeMneparype T Hanbonesa Harpe-
TOH To4YKA, "G, BHPa®eHHan B NPOUSHTAR CHOPOCTH TEPMIXYECKOrD cTaperna paeHa 180 00 4 cpora cnysbis.
CHOpOCTE TEPMWYECEONT CTADEHWA ONpeGenNAeTCA No GogmMyne

k =100-¢-a 1-ax|:l1_TE:|. (&)

MO8 IHAYEHWA NAPAMETROB d ¥ D BIATE KA Tabnuus 1.

5.5 PacuyeTHbIH cpok cnywbel TpancdopmaTopa

FPacdeTHili cpok cnyxGel TpaKcthopMaTopa L, 4, NPM 3a0aHH0i yeToRYBol TeMnepatype T Hanbones
HATPETON ToHKM 8 ONPEOeneHHER NEpHOD BPEMEHK §, 4, MOMHO PACCHHTaTE No hopmyne

f_h'l
L. =180000-t-a 1-Hx,p|

- | (9]
LT

e aHA%EHWA NapAMETROE a M b BIATE M3 Tabnuue 1.

5.6 Temnepatypa Haxnbonee HArPeETOH TOYKM B YCTAHOBMW BLUSMCA DERHME

OnA GonslUMHCTBa AKCNNYaTHpyeMiex TpascthopMaTopoR TOMHaA Temneparypa daswbonee WarpetoiR
TOHEM GOMOTHM HEWIBECTHA, HO B8 MONHD BblHHCTHTE.

MpaeEWna BEYUCNEHWA TEMNBPATYDE HaKWGonee HATPETOR TOYKA:

5 — CNPEAENEHHEA NYTEM PACcYeTa WK KCNEITAHKA TeMneparypa Haubonae warpeTol Todw, “C,
ANA HOMWHANEHLIX YCNOBEWA [HOMWHANBHEIE TOK, TEMNEDATYDE OKEYHEMKWER COe0k, HANPAMEHWE, YacToTa).

Mpume«saHne — He CylWecTBYET CTAHIAPTHBIX METOL0E WENBITAHKA ONA ONpedanasHa TeMNIepanypel Hanbones

HAMPETORA ToMEKR, ECAM Y MarOTOBATENA BETE ZHAEMEHHA QPYTAE NARSMETPOE, OH BISOMNHE MOEET HCNONL3I0BATE WX GNA Pac-
“4ara cpoka cnyxbe TpancdopMaTopa.

5.7 MNpegnonaraembid NOKA3IaTENL HAKMGoONEe: HAFPETOWR TOYKKH
Jna AansHeAWLWE Dac4eToR NPeanonarasMelil NoalaTens HAWGoNee HArpeTol TouYkn £ = 1,25:
Al . = Z - Al | {10)

rae A, ~— POCT TemnepaTypel HanBonee HarpeToi Towm, "C;

A, — CPEOHMA POCT TEMNEPATYPE OEMOTER NDH HOMWUHENLEHON HATPYIKE W TEMNEDATYPE OKPYHAK-
wWel cpegk, “C.

5.8 PocT TemMneparyphl HaMSONEE HATPETOW TOYKH NPH HAMEHEHHAR YENOBHH ORPYHA HLWEA
TEMAGPATYPLI W HATPYIHK

TemnepaTypa HavGonee HarpeTodl TodM — 370 HeofxKogUMEIR NApasMETH ONA oNpeneneHWE DACYeTHOM
cpoka cnywte TpadchopMaTopa. 3HA4YEHWE pocTa TEMNEDATYDEl ONA KEXO0T0 K3 33 0aHHBI NOMOEEHKR Y-
NOBMA HAMDY3KA Al . W TEMNEDaTYDE OKDYMAIOWEN CPedLl ONPeOenAeTcA No opmyne
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Ao, = Z - Al - 17 . {11}

e f, — elMHWLA NapaMeTpa Harpy Ik,

g — GNA TpaschopMaTopoR C ECTECTBEHHEIM BOIAYLWHEIM SxnakaeHKues — 1,8, 0nA TpaqcdapmMaropos
C MPWHYOATENEHBIM oXnasie e — 2,0,

Z — roodiprurenT, paeHed 1,25,
MpegnosTUTENEHS MCNONBI0BATE DEIYNETATE MCNBITAHWA ANA NapaMeTpa A, © UMK YMEHLLUEHWA

MNOFEEWHOCTH 3HA4EHUA KoxbOUuseHTa £ W yrcna §. O8eqHo koxPprUBenT £ 1 94Cno § AMEI0T paiHele 10-
NYCTHMBIE IHAYNEHHA B 3ABWCAMOCTH OT TWNa TpaHocdropMaTopa W ypodHA pabodero ToES Harpy kM.

Mpuredade — B paporopsoly THOEX SCTROSHAR COMOTER CNPE0antTh 3HIYEHRE AN, MOHHE TONERD Ha OBpaiye
TRAHCERIpMATOpE.

5.9 YpagHeHWA Harpyaku

5.9.1 MNpogonEdTentHLIA PeXMKM Neperpyikd TpadcdopMaTopa
Temnepatypa Hanbonee HarpaTol TOMKW AD ., BLIDAXEHHAA DYHELWEH HATPYIKM B YCTAHOBWBLIEMECA
pPERHME, PACCHWTLIBAETER No Dopmyne

““S =EPE+;‘|.I.:IHS. |:12:|
nﬂﬂ CHMCTEM C ECTECTEEHHBLIM BO3RYVILHLIM CXNadIAsHMEm MCMoMNBIYIOT mﬂp“yﬂ'ﬁ

2m
Af = Al ! .
HE HS..-'[ ] {13

rae { — WeHOOHLIA KoachdhMUMEHT 3arpyaKy (COOTHOLLBHWE MEMDY TOKOM HATDYIKA 1 HOMUHANEHBI TOROM).
ONA CHUCTEM C NPRHYIHTENEHEIM OXNEHOEHWEM HCNONEIYIOT YPABHEHHE

Ed

rae My — WIMEHEHWE TEMNEDATYDBI Hawbones HArPeToR TOYK Ha OOHY EAMHULY HarpyasM, “C;
Cr — TeMnepatypHas nonpaska conpoTHBMNEHAA NDW WIMEHEHKMKY TEMNEPaTYPR, onpedenfdeMas no
dropmMyna
CT _ Ty +Bgs
T Tx + s (15)
e . . — HEGMHHEIHI:HEH MNW 3303HHAA TeMNEpaTypa HAaWGoNes HarpeTod ToJEH Ha EOMHALY HATDYIsH,

MPaKEYaHAE — IHEEHEA HOMUHAMTEHOR AN 3A08HH0R TEMNEDETYPL! 4NA DEXWME paboTel © SCTECT BEHHEIR
BOAIYLUHEIM DANSHOSHAEM 4R NPMMEHEHWA B Gopryne [13] smoryT 0TNMHATECE OT 3HaYSHME SMA pesiea pabote o npr-
HYOWTENEHEIM DXNEHOASHREM 40A NDWMeHaHnA 2 dopeeyne (145

§ — woodidprunENT yIENEHON HAMPYIEA (COOTHOLEHWE MENTY TOKOM HAMDYIKN W HOMUHANEHEM TO-
KoM ),

M — 3IMNWPWHECKaA KoHCTaHTa, pasHan 0,8,
Mpuredadne — 3uaqeqHee m = 08 npumMeHrMg oo Nnomy-4eHE PEayYNETATOR HENEITAHKA,
H, — TeMnepaTypa oKpymawen cpedel, "G,
e — TEMNEpaTYypa HAWBOonee HArpeTol TOUKK NpW Harpyake f, °C;
T, — HOHCTAHTa TEMNEpPaTyPE ONA aMOMAHKeBOrD NpoRgHMKka — 225K, ana MegHorn — 235K,

¥=1 — 3MNMpHYecKan EOHCTaHTa, MCNoNbL3YEMan N pacders NpHHEYARTENEHOND SXNamaeHia.

i PHMEYEBHNE— JHE4BEHME WHHPHHEEKDL-'[ KOHCTEHTE &= 1 NEARMEHARD O0 NOMTY<EHWA PEIYNETATOE HCTBITAHHA.
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MenuTaKuma NoKatand, 4T BeEIWENPUBOe HHEE YRABHEHHA DONMHE NDELCTARMTE CTABMNLMBIE NEPOrHO-
Ikd TRMNEPATYDE HAWGOMNEE HATPETON TOHKIA

Mokazatens cTengqdd m = 0.8 ona pesuma paboTkl C @CTECTREHHBIM BOAOYLHEIM OXNANOEHAEM CHOTEM
W NOKAZATENE CTEMEHM X = 1 ONA pesxumMa padoTe ¢ NPHUHYIATENEHEIM OXNAMOSHWEM BRIBOOMT KOPREnALMI0
TenNoobMeHa NNA ecTecTEEHHOMD M NPWHYOWTENsH0M TennoobMera. JadHee WCsTaHHR YEIILIBANT Ha
TO, YTO ZABHCHMOCTE TEMNEPATYRE OT CONpoTUBNEHHA (Ca. DopMyny(15)) TpebyeTcs ONA NpOrHo3IWpoEa KA
pOCTA TEMNEpaTypR HaUbones HanpeTol Toukd npY paloTe © OTEOOOM TEMMa CHCTEMONR NDMHYOHTENEHOrD
CENAMOEHNA,

Poprynsl (1314 [14) He YHUTLIBAHNT NOTEPW HA BUXDEBRLIE TOKKM B 0SMOTKAX, KOTOPLIE oBpaTHo NpONop-
UHOMANEHE TEMOepaType. DopMyNsl 0207 cTAGMNEHBIA DEIYNETAT, Tak KaK NOTEPW HA BUXPEELIE TOKM ERW
OTCYTCTEMM TERMOHAK HAIKHE.

MOBTOPHD BLINONHAA BEYHCNEHAA Mo dopmynan (13) 1 {14), MCNoNeIyA NPpeanoHeRHEe NoKAIaTENK
CTENEHEA 1 YUUTHEIR MIMEHEHHWE CONPOTUENZHMA NDM CHITEEHMN TEMIEPATYDE CHCTEMON NDMHYOUTENEMOro
OXNAMASHWA, MOKHD NONYYUKMTE CTAOWUNEHLE DEIYNETATE PACYETa POCTA TeMNepaTyphl HAWSoNes HArpeTon
TOMEM, 0aME SCNW HE YUMTHEIKTCA NOTEDM HA BUXPeBLIE TOKKW. ECNK NRUCYTCTEYIOT MADMOHWYECKHME COCTaR-
MAKLWWE TOKDE NEDErpyIEd, T NOTEDH HE BHXDEBLIE TOKA YBEMNWYATCA ¥ COMAacHo NpUNeEaHkio A crasgapta
[Z] noTpebyeTcA DoNONHHTENEHOE HIYYEHHE Npobnemel.

5.9.2 KpatkoBpeMeHHan neperpyska Tpadcdopmaropa

PocT TeMneparypel NPy EpaTECBpeMEHRON Naperpyake onpedenaT no popuyne

Afy = [ ARy, - AR, 3| T-exp |+ a8, (16)

|
By = Ay + 8y, {17)
rae A, — WCKOQHOE MAMEHEHKE TEMNEPaTYPE HAWGoNee HarpeTol TOYKM NPW NPEOBaADHTENEHON Harpyake,
"
AB — WIMEHEHWE TEMNEPaTYPel HAKWGONES HArPETOH TOUKW 33 BPEMA [ NOCNE MIMEHEHWA DEMUMA Ha-
rpyakn, "'C;

ﬂd:‘l._l — EOHE8YHOE HAMEBHEHHAE TEMDNERATYDR Haubonee I-!EI'[]'E.‘TD;'I TOMEK, 8CNH IHEFYEHAE MEREr I Fu
OCTANDCE HAHE '_|,"CI'DIT1"-IH BOFO COCTORHMWA MAIMEHEHME TEMNEDAT Y[ Hawbonee Ha TEETOM TOYKM, "z

I — BDEMA, MUH;
T — MOCTOAHHAR BPEMENHA ONA TRaHCopMaTOpa NDW 330aHH0NH HArpyake, MUH,
Bz — TeMnepatypa Hanbonee HarpeToh Todkk, "C,
H, — TeMmnepaTypa oHpyHaloweh cpeqw, "C.

5.10 OnpeageneHie NOCTOAHHON BRpemMeH 0OMOTEKK

5101 Obwwme nonoweHKMA

MprsHLEN NOCTORMHOA Bo@MeHH TpaHcopMaTopa OCHOBHIBAGTCA HA NDELNONOMEHUH, YTO BCAKMA MC-
TOMHME TENMNE NOOAET TENNO B TEMNNOOTESD W 4TS POCT TEMNEPATYDEl TENNOOTE0AA ABNASTCA IKCHOHEHL WA L.
HOW PYHELAER NOOBOOMMOR TENNOTE. MNMOCTOAHHAA BLEMEHN — BREMSA, 38 KOTOROE NPOACKCONT NOBLILEHKE
TeMNepaTypkl Ha 63,2 % OEDYHMAKWLWENR TEMNEDATYDRl NOCAE CTYNEHYATOND WIMEHEHWA HarpyakK. OOeiMHD
CTAGMNHAALMA TEMNERATYLL NPOMCKOONT B TEHEHHE NATA NOCTOAHHLIX BpeMenk. PacyeT TeMNepaTypbl Haun-
Sonee HArpeTol TOYKA OOMEeH DbiTe BRINCNHEH Kak Ha O0MOTHE HWIKOMD HANPREEHHS, TAK 1M Ha obmMoTHE
BEICONOTD HANPAREHKA, NOCKONBEY ONYONUECBAMHES OAMHBIE WCNBTAHAA YEAILIBAIOT Ha TG, Y4TO NOCTOAHKEIE
BREMEHA MOTYT ObiTe pAZHEIMM. TENNOBLIE KNACCk CUCTEMBl HIONAUWK ONA ITHX OBYX 0DMOTOR MOrYT OTMM-
HaATLCH.

Mocne aakniode s QOroBopa Maway WarcTORMTENeM W noTpeuTenemM NyTeM UCNBITAHKA HEODXOaMMD
PACCYMTATE WNH ONPENEnaTE NOCTORHHYI0 BDEMEHK.
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5.10.2 MeToO BLiYHCNEHWA NOCTOAHHOW BREMEHN

NocToRHHAA BREMEHN SOMOTEM NPK HOMWHANLHONW HATPYIKE T, PACCHWTLIBAGTCA NO hOpMyNe

- Clabys , -8,

tp =t (18)
r

rag © — OercTeyIoWan TepMAYECKSA MOWHOCTE SBMOTEW, BT - MUKC, — BEnW4MHa, pagHan cyMmMe npo-
HMasederiih (15,0 - Maccy anioMUHAA NPoBOOHKES, KM} | (24,5 - Maccy INOKCHOHOR CMONL W OpyTon
MEXROEMOTOYHO A HICMALWK, KM MNK DARHAR CYMME NPOXMIBederddld (6,42 - Maccy Medd NpoandHK-
Ka, ¥r) 1 {245 - sMacoy INoKCHGHON CMOnNE M GRYIoH ME0Sa0TOYHOR HIoNAUMA, KT} |

O — OelcTeyioWwan TEPMAYECKaA MOWHSCTE obMaTeK, BT - 40, — BEnNdYdHa, paBHan Cymse npoua-
pegeHdi (0,25 - maccy anoMuHMA npoaoadkea, krl | (0,208 - Maccy anokCAOHOA CMONBl W apY-
MM KOMMOHEHTOR MEXODMOTOUROR MICNALMK, K'Y WK BENAYHHE, DABHAR CYMME NDOWIBEISHMA
(0,107 - maccy Mend npoaodHika, k) 1 (0408 - sMaccy MNoKCUOHOA CMOME! W OPYTAX EOMNOHEHTOR
MEMOEMOTOYHOR HIOMALKWA, K},

P, — ofiwue notepl 8 oBMOTEE (NOTERW Ha BUXPEBEE TOKKM M CONPOTHENEHWE) B YCNOBMAX HOMAHA k-
HOW Harpyasy ¥ pocTa TeMMepaTypel. BT,

Ao — uamzuenn& TEMNepaTypkl HAWGONEE HArPETON TOYKK OGMOTEM B YCNORWAK HOMWUHANEMOW Harpya-
Kn, “C;

i — pENWYMHA, ONPeOensiowan HIMEHEHHE TEMNePaType Harbonee HarpeTol Toudkd OBsOTKE npd
neperpyake. JadHas BendyMHa SonwHa DeiTe HIMEDeHa HATOTORKMTENEM B X008 WCNTAMWA 1 W3-
MEPEHHA WIMEHEHMA TEMNepaTyDel B TRaHchopMaTope MNK BLiTe PARHOA!

5 K — ans HapysHoR 00s0TEN,

25 K — ana sHyTpeHHER 0DMOTRH (MeHee 1B

MpuamedyaHWA

1 MNpHeooesHES BRLE IHEYSHHA BIATEl M3 RCNBITAHAA, BRINOMAHEHHLX HIMOTOBHTENAMA.

2 B rasectee MEroBaMoTONHDR KAOARLUAK WK 3NROHCHOHOR MO Moy T BeiTs MCNone30BaHeEl GpyTHE METSRWENE.
AnA Takax TpaHciopMaETopoR COOTESTCTRYHILEE NPHMBEOEHHDS 3Ha4EHne Tenna, pasHoe 24.5 B - munC »wiine Ha wr
(vnd 0408 Br - «"C wiarm Ha kr). sosar ObiTe M3MEHEHD HE 3HSHEHHE. YEEIAHHDE IO TOEHTENE M.

5103 Merog onpegengHUA NOCTOAHHOW BREMEHM
MocToAHHYD BEeMaHid ONPedenanT NS NoEasaTenaM TeNNoears CoNpoTHENEHHA KDHBOH OXNAHGeHHA
B0 BEA TeDMAHECKAE WCNkITIHKA.

511 OnpegeneHde NOCTOAHHOW BpeMeHH OGMOTEH MO IMNMPHYECKOW HOHCTAHTE
Mp# WasEHEHMKA TEMNEPATY PR NOCTORMHAA DOEMEHM WIMEHAESTCA NO IMNADHYECKOR KOHCTaHTE /M.

TR=C[*“'GH5.I_E|1.|_ (19)
A
Ecnw m = 1, TO YPABHEHHE ABMNASTCA BEPHBIM ONA HATPYIKK MOOOTe THNA W HOMHAHANBHOA TEMNSPATY-
pel. Ecnv m =+ 1, TO NOSTOAHHAA BEREMEHIA ONA HATDYIKK MeBora THNS | Ans mobod HoMUHANEHOH TEMNERa-
TYPE K3K B UHENE HArpEsa, TAK 4 B UHMENe OXNAaKOeHda AMeaT BI1a;

Al AR,
| Afiys . AByig

T =Tk - — (20}

[ any, ]F | AR, "m
|~ Alyg e | | AByg

512 PacueT QONYyCTHMOR Harpy3Ikd

Popryne: ¢ (121 no (20) QoK HCNONLA0BATECA ANS ONpegeneHHa TeMnepaTyp HanBones HarpaToH
TOUKK B NepHad LWKNa Harpyakd. Kpowme Tong, X MenoNsayioT Gna cnpeaaeneHng aHadeHHi EpaTion pemeHHON

g
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WM HENPEPEIBHOR HArDyaKK, nonyyad NapaMeTpel MakCHMane B TEMNepaTyp, NpUeedeHHex B Tagnuge 1,
WM BPYTIAK NPEOENEHBX IHAYEHME TEMISPETY.

CNpEnenWTE SHE%EHUA HaUansHOM POCTS TRMNSRETYRE Havbones HarpeTol Touk 1 MCXOOHEIN Koad-
PHLHEHT HArpyYaKK sMoxHo 1o Gopryne (13).

Mo TaGnuuel 2 cnegyeT BeiGpare NPEAEnLHY TEMNEpaTypy Hawbonee HANPETON TOMKK - ONA TeMne-
EaTYRR SEPYHAIOWEN cpenbl ¥ no opmyne (12] onpegendTe JONYSTHUMYIO TEMNERATYDY HaWGonNas HarpeTor
TOHEM O BPEMEHA L

Tabnuwua 2 — MakcumansHn QonyCTHMEA TEMNEPETYPa Hawdonae HarpeTOl To4KH OOt

Tem NEpATYEA CACTEE B HIINAUMM |EN3CC AAONAALAX §, MakcheansHa OONYCTHEAA TERMMEDATY S Hanbonees HArpETON

=z 1] rourd oBmoares, °C

105 {rnacc &) 130

120 {knacc E) 145

130 {knace B 156

155 [knacc F) 150

180 (knace H) 205
200 225
220 245

OnA onpegenaHqA cpoka cnysfsl TpaMchopMaTopa HeNMbIA MCNoNLEIORATE TEMNBpATYRY HAWBONEE Ha-
FPETON TOMKA BblllUe MEKCHMANBHON TEMNERaTYPE Havbones HArPETON TOYKK COMOTEM, yHalauHol B Tabnu-
We 2, T K. COCTAD MATepMand oBMOTEY MOMEeT BUOoWIMeHATECR. MNPy Jxcnnyatauryd TpaschopMaropa npW
TEMNERATYDAR, NPHEEOSHHSLIX B Tabnuue 2, cpok eyt TRaHCOopsMaToRa YMeHLWaaTCA | ONpenensaToq
no dopMyne

g = Albyg + 6, {21

rae by ; — TemnepaTypa Hawbones HarpeTol Touww, "G,
Ay g — HIMBHEHAE TEMNERATYDLI HaKubonee HarpeTon TodkkK, “C;
i, — TEMNEpaTypa oHpYMAIoWeR cpagk, “C.
HameHaH e TeMNERaTYDE HaWbonee HAarpeTol TONEWM Al 33 BpEMA { NOCNE MIMEHEHKR PERMMA HArpyl-
kM, “C, onpegenfetca no fopMyne
ABly = Byg — By, {22)

MameHeHe TEMNEPaTYRR HAaWGoNes HarpeToR ToqkK, "C. oNpenenseTca no dopeyne (16).
KoHedHoe HA4YEHHE MIMEHEHHA TEMNERaTYDE HEWOOREE HATPEToR TOYKM ONPELEnAsTCA Ne hopsyne

Afyy = L““t L+ AR (23)
od 0|

HeoGxodqmo oNpELEniTy 3HAYSHWE NOCTOAHHCH BpemaHi no 5,10 HacToAWErD CTaKaapTa, BpEMA Npo-
SOMEATENLHOCTA UHMENE HArPYIEH § # NOOCTAEMTE 3HaYeHnA B dopmyny (23). Mo doprmyne (13} onpegendTs
IHAYEHWE MEPRIPYIKK, OTBEYAIOWEE YCIOBAE

I
I, = 124]
Y |_.‘LIZI,-.,-5 ] '
roe |, — KoHeYHsEIR Ko PULMEHT 3arpyaKn.
MoCToOAHHYIO BpeMEHyY ONPEaenaIoT METOLOM MTEDIALMA,
k|
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& OrpaHnyeHunn

6.1 OrpaHdYeHifA TOKS M TEMNEPaTy Db

MpH HATPYIKE CO IHAYEHWAMK NADAMETROE, YEAIAHHEE B NACNOpTHBEIX JaHHbIX, HE SOMHHE ObiTe NEE-
BilLEHbl IHAY9SHWA TEMMepaTYpe Hawbones HarpaTol To4KW oDMOTEW, NpHBegeHHbe B Tabnvue 3, wpome
TOM, HEOBXOOWMD YHECTE KOHEDETHRIE OrpaHdYeHHa painena 4 1 5.12.

Ons npeaoTepaleHta MEXAHUHECKHX NOBPEMAeHHA B oBMOTHE JHaueHwe TOKa orpaswuedo po 1,50
OCOGEHHD OMA KOPOTHKK BPEMEHHEIX W NOBTOPAKWMECA UWMKNoR. IHaHeHMA, Npedswanwke 1.5/ . aonmms
GhlTe COMAacOBaHL MAMOTOBWTENEM K 3AKaIYMKOM H BHECEHGI B YCNOBWA JOroBopa (TexHM4eckve TpehosaHna,
TEXHWYECKHE YONOBHA WM TEXHWYECKDS JaJaHWe] Ha CTAOHK Mo aakniodeH|A. [NA Bcex Jpyrus THNoa uK-
KNOB HATPYSKK KOADMHMUNMENT TOKS HE QOMKEH Npeasiwats 1,5/

Tagnuwya 3 — OrpaHyHEHWA TOKS 1 TEMDERATY Pl

TemnepaTypa (KNACE RIDREUHE ), “C Koadbrgee st MAKCHM 2NBHOrG TOKR ,urT:T:I;;:;::;;:T::?:Lﬁ?'E

105 {knacc A) 1.4 130
120 {wnacs E) 1.5 145
130 (wnace B) 1.5 155
155 {knacc F) ] 150
180 (knace H) 1.5 205

200 1.5 225

220 1.5 245

MpuMEYaHAR

1 OrpaHi4aHA No TORY M TEMDERATYRE HEOBRISTENEHD JERCTEYET OHOISDEMEHHD. E0NKM 3HA4EHNE TOKS HE Npe-
BELLEET NPHEEQEHHON B TalnMue, 10 OHD OTEEHSEET TPRGOBSHMAM OfPaHMHEHHR TEMNEPAaTYDL. W HEOGOROT, SCNK 3Ha4E-
HHE TEMTIEQETYPE! HE MPEELILUAST 3HAYEHUA, YEaIaHHLR B TABNULA, 70 OHO OTBE4aST TReDUBEHNAM OIPEHMYSHWA N0 TORY.

2 AHH4EHWR NapaMaTpoe 8 Tabnuus 3 yEBARISaKT HA TO. 4T3 NP MSLCHMENEHD BRICORDR TEMNEpaTypse Hawto-
NEg HEFPETOR TO4YKH Cpok cnywis HoBomo TpascdopMaTIpRa COCTEENASET BOErD HECKONLKRD TRCAY YACOE,

6.2 Opyrie orpaHdYe H4A

6.2.1 MarduTHoe None pacceAHMA B METANNHYECKMX OeTANAX KOHCTRYKLMMH

MarHTHOR None pacCeAHUs YEENWMEHMBIETCA NPW NOBHWEHWK TOKA, 3TO0 NONE MOHET BhllkbBaTe HIbk-
TOYHEIR POCT TEMMEPATYPB B METANMMYECKKE JETANAX KOHCTPYELWK, KOTODLIE MOTYT OFpaHMYMTE NeperpyaKy.
JHAYEHAA CHMNbl TOKA Harpyaky, TEMNeparypei Hanbones HarpeTol TOoHKKM W MEeTANNWHECKWK JETaned Kou-
CTRYELHA, 0GMOTEW W BLIBOOOB ANA NOOKNKYSHWA HArPYIKH HE JONKHE NPEBLIWATE YEalaHHslx B Tadnuue 2.
Korga sHadedve TeMNepaTypel HanGones HarpeTon TOURH HAaX0OWTCA BRIWE IHAYEHWA CAMOM BhICOKOH TaM-
NepaTypel, YEA3aHHoW 8 Tadnuue 2, no TennoBoMy ENaccy WAonAuWK TRascopMaTopa CEORCTEA CHCTEM
HIONAUWA YXYOLWAKTSA HA YPOBSHE HAME MWHHUMANLHD JONYCTHMOM JHAYEHHA JHANSETPRHECKOR NPOHHOCTH
TpaschopMaTopa.

6.2.2 BonomorarenbsHeie yoTpoOMCTES

Moksmao ofoTor, OpyTHe AeTand TpaHcOopMaropa, TAKWE Kak NPOoxX0aHoi MIcnATop, KOHUSESIE Co-
BOMHEHHA NPOBOACE, NPUEOPE NEDBKNH-HEHHA OTBETENEHAA W H3MEDEHWA TEMNEDaTyYDR, PA3pAOHKEN GNA
JALWMTE OT aTMOCHEpHLIX NEpeHanpaEscHdR W ANSKTPONDOBSOKE MOryT OMpaHksrTe B 1,5 pasa aHadeHde
HOMWHAMEHOM ToKa paboTel TpaHchopmMaTopa.

6.2.3 TpadchopMaTopkl B J2WWTHOM KOXYXE

JAWMTHEIA EONYX TPAHCOpMaToOpoR NPOANEBAET CHOK IKCMMYATALMM.

Korga TpancdiopMaTop HaxoaMTcA B 3aKpsITOM NOMELLEHWA, HESEX0OMMO BHECTI NONDJEEKM B JHAYEHAE
pOCTa HOMAHANBEHOA TEMNERATYDbL HAWOOMEE HAMPETOR TOMKK G YyHETOM 3ALWKWTHOMND KOPNYCa [MOBMELIEHRA ).

6.2.4 TpadcthopMaTopkl HA OTHPLITOM BOIOYXE

MpH BOIHARHOBEHHA HATPYIOH BRIWE IHAYEHWA NACNoOPTHEE GaHHblX HeoBRoguMS Y TLIBATE, 4Ta NpA-
MBS COMHEYHEIE MyY MONYT BH3BATE YPEIMEDHER DOCT TEMNERATYPR TpauchopMaTopa.

YUUTRIBAA HENPEOCKAIVEMEBIE NOMOHLIE YCNOBWA, HELENECO0DPaIH0 CHATATE BETER 33 JO0fYCTHMsIA
OxnNaguTens Tpadcdiopmaropa.
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MNpuno=edwe A
[cnpaso4HoE)

CHOpPOCTE TENMNOBOrD CTAPEHHA

A.1 Harpyaounan cnocobHoCTe TpaHcdiopsaTopa
Harpyaodnas cnocofHocTe TpaHcopMETopoE CERIEHA CO CERONCTEAMA MEOMALWOHHEIX MATEPWANDE W CHOTEMOR

M30NALKEA. ECHM B MECHTRAHDM T[JEHEI:'JUPMETU[_'IE‘ rMagHLA TE-E[_"D.I:.IH HEONALMOHHEIA M TEDHAN 370 LEnn:onoza. 70 8 TpdHC-
".tlI:I AMETOREY CY DD TINE MCNOMT=3y 0T LIJHFIDHHE CN2ETE OpYyre M2OEALHOHHER MarTeprnancs,

A.2 MonekynApHan cTpykTypa

A2 ODwMeE NonNoEeHHA

MmaeHod ofobwamued oCobEHHUCTE TEEROLH MFIMALMOHHEIX METEDHANDE ABMNASTCR MONSKYTADHAA CTRYETYRAE,
KOTODDEA MOMET COCTOATE K3 OMMHHEX UENSA CERIaHHL MexOy cobod aromoe. Lenma sxnio4awt B cefis BeTen, wectw-
YIDNEHBIE ERNEUE W NONSPE-HEE CHAIM MEXROY LEMAMM.

MpHMEp CTROEHWA MONBRYNE 3NOXCHOHDNA CMONLI NPHEELEH HE proyHESE &1

Hzc\?cﬂ—cﬂz—ﬂ-D—z}D—o— i G—Q—E—O—cﬂ:«rr&?cﬂz

n=0,1213

PucyHor AT — MonesynApHEA CTOYETYRS SNOKCMSHOR CMOonE

hararynsl HAXOAATCA B OEKHaHnK. B TESpI0M M3oNAUMOHHDM METERKANS 3T OBMEEHUA KANeBaransHong KapdH-
Tepa. Korgg npy moTepsd B NpoBOOHAKE oBMOTEA (MNH ODYNAX BCTOMHAKEX TENNE] TENNO NOCTyNEET & HIoNAUMOHHES
MATSENE, B HEM NPOMCOgAT Npecipaioeasus TannoBod 3HE0MK B HAHSTWHESEYID SHERTHHL. T pOCTOM KMHETHECKOA
BHEErE OEHHEHNE MONEKYN CTHHOEMTCA GRcTpes | C GoNeWER BMIANATYO0A, ODYIAMH CNOSEMH, OO CTHHOEMTCA X30TWY-
Hiltd. BO3MORHOCTE, HTO NPK CTONEHOBEHWH MONEKYIE DECNEEYTER HE ATOMEl, BOIPACTAET. THN KMMHYSCROM NPOUSCEE,
KOITA B MATEDKAN NOCTYTASET TENND, HE3LIESETCR SHOOTEPMWHECKHM NPOUSCODM.

A2.2 OrdcnedHns

Moken FHADTERMUHSEEHOND NPOUSSCE MOTYT BOZHUEHYTE W ODYIHE, TARME K88 DHWCTIEHNE.

MIHTEHCWBROCTE 3TOM XMMAYSCEOMD NPOUSSCE SEEMCAT OT TEMNEDATYDE, EOTORER B CEOH CHEPEdL 33BHCHT OT KO-
NAHBECTES TAMNNE, NOCTYNAKNLEN B KIDNALADHHEIR MaTapsan.

MzonAUKOHHEIE METERHANL paapalorans Takkm o0bpazom. 4To8sl ONTHMANLHD BENDNHATE CEOE HEIHIYEHAE NPH
BRCANYETAUMK. FIZMaHaHE B MONSEyNRIHOA CTRYETYDE MATERWANS BO BREMA SHOOTEDMHSECKON NPOLECCE DEAIRIBART
EMARHIEA HE THEHME BaHHLE CBOACTES MATEDWANRD, KaK MEXaHWYECKYH ¥ QHINEKTRWSECEYH NDOMHOCTE, TEPMOCTORRDCTE
H rEpMETAIHDYLWES SEACTErE. 3T0 00bIMHO NPYBCOAT K yEYIWEHWD paborel 3Tve CEBOACTE. Npr TEXME YCNOBRKAK OTENO-
HEHKA B palboTe gpyrix CBDACTE MOTYT HE NPOMcEoOnTE. NoHaTHe cTapeHns ober-io CERIRIBANT MMEHHO C 3THM XEMAHS-
CEHM MPOUSCCOM ¥ NOCNEgyHOWIAM OTENoCHEHREM B paG0Te CBORCTE MaTepuand.

A.2.1 CEoWMCTEA TENAOCTONKOCTH

8,231 Tennoeod negeks [TH) v nonosviHed vHTepean (M) — 083 TepruHE, (aREETEPHIVIILLWME CBOHCTED Te-
MNOCTOARDCTH M3AMALMOHHOID MATERWENE B CHOCTEMEl MIONALMA. TH — 4MCROBEOE IHAYHEHWE TEMNERATYPel, "C, BoiBS-
OEHHOE W3 3EBMCHMOCTIA TENNDCTORROCTY oT Bpamedl. Mo ctaHoapram MerayHapoaHoR anesT POTEXHHYECHOR KOMWAGCHA
(MK a1o7 nposesyTon Bpesas coctaanAet 20 000 4, vo momeT BeTe onpegansdo 1 apyroe epamA. Nl — sucnosos
IHEHEHWE TEMMSIaTYDHON MHTEPEENE, KOTODRIA BREHAST JENEHNE NONONaM EelDaHHIrg BpEMEHK 00 KOHEHHON TOHE,
BIATON NMpW TEMNEPaTYER. pasror TH. CuM. proyHox A2,

T 1 T paccHMTaHe 38CNepaMEHTANBHRIM NYTEM B YOROPEHHOM WCNETEHRA NOW NOBBILUEHHBE TEMNSEETYDE.
MeToq OCHOBAH HE MCTHHHOCTW YDEBHEHNA ARDEHWYCE.
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Bpssn {norapedeerEccen LWEIME), 4
10000
000K
1600

™ - i -
100
|| || I |
130 140 150 180 1
10 Thpmos B TeanapaType (eseln woars), "G
I

mmmupdmuphamnﬁmn.uﬂmn.u&mmﬁmn.
JOTKEHATE - LUK TOMMBpETy (harssefeam wmm] K

¥ - orperypd, yerisiarssnia npe 20000 « g — Tomnaperye, yerissnisssin npe 10000 «
TH —mnm3adh windm; TR — ndriom L mimigein

Prcyror A2 — Mpadue TENNoCTHRBOCTA

A 232 AakoH AppeHuyca

Bolnamwmieca sumik 1 dwank Ceadra Appenuye (naypear Hobenescsod npesur 1503 roga no Kk ] yoTaHOBKN
LY 33EMCHMOCTE MERTY TEMNESPATYPOA M KOHETAHTOR CROPOCTH XMMW-ECKDA DEAHUAK, 08 § — NOCTORHHAR CHODOCTI
KMMAMECHOR DEARUMH, T 1

k=g T (A1)

A — NoCTOAHHEA ADPEHAYCE, C
E, — 3HEPrUA BETHBALMI B KOHKDETHOM MaTepaane, s - mons’
A — YHWBBPCANEHAA A3088A NOCTORHHEA, passas B.314 - 107 elwmone™ - K7
T — Temneparypa. "C;
& — QCHOBAHNE HETYpaneHoro noraprdies (2,7 1828...).
YpasHeHue (A )] BonbLWE MIBECTHO KSK 2AKOH MNH YREEHEHWME ApDEHMYCE.
A=08314 - 10 %0e mane™! - K71, SHapriR akmyeaumd £, — KONW-BCTBD 3HEPMAK, HEDDXOQHMEE ONA HIHANE peak-
L{WH B KOHKPETHOM MaTEpHANE. 3HaHeHwa £, HE HAMEHASTCR OT TEMNEPaTYDE. EQMHALA MaMepeHuA £, — wll# - mons |
EQMHMUE BaMEpeHnE A 1k — CEXyHOE B MAHYC MEpBoR cTenesw (c71), Ho gns yaodocraa moryT Bete Opyive aga-
HHUEI BREMEHKE, HENDHMER Hac. KOHOCTEHTE CROPOCTH XMMEHECHDN DEARUAK K NOKA3LIBRET, KEE SECTRO NPOTEKAST XMMH-E-
CHER PEIHUMA B DOHOM METERHANE MM B COHETAHMK M3OMALMOHHLIY METEDHANDE.
YpasHeHne (A1) MOosET BRIMMAOETE

LI (A.2)
& A
Inasenne 1k, ¢, — 1aTpE4EHHDE BREMA NPOLOMIEHHR KHMEHECKDA JOakHK 00 ONPS0anaHHoR CTaauM.
YpasHeHne (AZ] MIEET BeIMMADETE
fy = n.: : ;
L=e-8t, (8.3
roe  fi= 10k
=14,
=1
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IR HaTypaneHom norapadiveg cnpagsgnwes npocTan fopsyna

Inn-lna-ft--%. [A.]

£.2.3.3 Mpadms TeNNoETOAKDCTH

Ouarparsty, HA KOTOPoA 3HaYSHEA [ H A 1T pasmeiseHel HE NPRMOE B OSXapToB0H CHCTEME KOODQIMHAET, HE 3R BaR0T
rEEEHEoM TENNDCTORKCOSTI (HA NPHMMEpS PUEYHEE A2 ).

MomeTaHne TannocToORKosT NPOEDORT NPH TEMNERSTYREX BRIUE OHHOSEMOR TEMNEPATYPE TENNDEIND HHLEKCE.
Ha puocyHis A2 NpUBS0SHE IHAYSHAA TaMmapatypel 170, 160, 150 v 140 °C.

KpPWMTHHSCKOE IHSHEHWE MCCNEgyEMDIT CBOACTES MaTEpHANa [HANPHUMED, NEpEMEHH0S NPOOUBHOE HanNpREEHNE]
MOEET BRITL ONPEOSNEHD K88 MAHAMANEHEA a0CONTHAR BEMWMYKMAE (HANPHMED, KBIMM) MY KAk WOHHCNREMER B NpOLEH-
TaX DCTHTOMHER BENWYMHA CEONCTEE MATERHANA OO0 HEMANE WCNeTadks. B cranpgapras M3E onpegensHe HpRTWHECEHS
IHAYEHWA XEPESKTEQHCTIN 4A HEKOTOPREX TWNOE METEDHANDE, HO HE ONR Bcex. Hanpumep, B ctadgapte [3] acte HekoTo-
PEiE DEXDMEHOALNE ONA YHENE NOKE3aTENEN CEORCTE METEpHANED. B ocraneHex cNy4ass Onpeganay e EpATHHECE 3HE-
HEHKHA NApaMETROE MATERHANE ABNRETEA NPEOMETOM COMATOEAHKA MELY NPOMIBOOATENEM METORHANRE 1 JEX3THMEDM,

KpMTHYSCKDE 3HEHMEHWE NEpamaTpd, passos 50 % oCTETOHHOR BENMHIHE, MOMET 0AHSYETE BRIEKDL W3 CTROR Wi0-
MALKA TPaHCOPMETORE, HO 370 HE OOMHHD BOCTIPMHEMMETECH DYEEANLHO. DNPEneneHye MpUTUHeCkuy SHEHEHHA Napa-
METREE VMIONAUMOHHOND MATSpMans & cradgapras M3K ckopee yornosdos, @8s GyHEUMOHENEHDS, MEHoC Mateprana
NPOUBECE NOCTENEHHEA, W ODCTHHEHME KPUTHSECKOND IHEYEHWA NEPEMETpd HE NOGPa3yMEBRHET PEIKOMD PEIrpEHiYS-
HHA MESOY HOPMEMbHER DEXMMOM SECOMYATELAN TREHCODMaTORE 1 BRIXDO0M M3 CTROR. JOCTioHEH S KpHTHHECHOD
IHAHSHWA NAPAMETPE OIHE4EST, YTO ODNPSOEneHHDE CECACTED MATEPHANE YXYOWSEETCA HE HEHOTOPR:E NPOUSHT OTHOGH-
TENEHD MEREDHEYANEHOTD 3HASEHWA, 370 CAHEYSET, 4T0 NPOYHOCTE M CODTEETCTEEHHO SKCMNYSETEUADHHAR HEOERHOCTh
TREHCICPMETOPE CHHAWNACE N CPABHEHWD © HOBELIM TRAHCOpRaTopan. 410 KBCABTCH, HENEWMED, OMANEKTRHYECHHK
CAOWCTE, TO TRAHCHOPMETOP BNOAHE MOMET X0POWs PYHKUMOHWPOEETE HE MPOTRMEHNKE MHOTAE DET, BENA HE BOIHHEHET
CHPREIHLE MEREHENPAMEHNA.

ECnv HE BOIHMEEHIT BRICOKHE TOKW NEQEMDYIHA NPY EOROTEHE 38MBIHEHARE B aHERIOCHCTEMS, T0 TRascihopmaTog
MOEET 1 0anbWE GyHELBMOHHDOEETE, HECMOTEA HA YXYOWSHHEIE CEOACTES MAaTepHana.

Ha proyHme A Z YeThIpE TOMEM NOESILIBAHT BOEMA B 4aCaX, HeoDaoqumMoe A QOCTHEEHWA ERATAHSCEMY IJHE4EHWA
NEPSMETDE MPA HEThIPEE DEIHBE 3Ha4SHARE Temnapatyp 170, 160, 150 w 140 °C 8 xone nonsTaHrA Ha TENNoOCTOREDCTh.
MNMAHWA pErpacoUd COBQWMHRET SETHPS TOHHE ¥ NpOQnaHa 0o opaWmHats Todge 20 000 4, Mapacesasre — B TOYKE G0 3H&-
HEHWEM TEMNSpaTYRERl 130 72,

CnegoEateneHo, TENNOEHA MHOSKC 4NH ONPegeneHHom Marteprana coctaenaet 130, Kpome Toro, no NMHKE pe-
MRECCHI POCT YETAHROBNEHHDA TEMNEPSTYRR HE § "0 npresgeT B koHe4HY To4xy mateprana nocne 10 000 4. Nonosus-
HelR MHTEpEan Byner pased 5.

Mockonssy pEaHEE CEORCTEA MATERWANE MOMYT YEYOLWETECA NPW PEENAYHBE YENDBMRE, HE0DOaHmMo ONpagEniTh
HECKOMEXKD TENNOSLIE HHOQEKCOE WK NOADEMHHEY MHTEPBANDE ONF OOHOM W TOM 3 METEHIana.

MonpobHos cNUCaHENS NPOUSStS MCNETAHWA NpWeaasHn B cTadgapTax [3]—[10]. Ha puoyses A2 npeeaned ynpo-
WEHHEA NPMHUAN, B ABRCTEMTEMEHOCTH peaynstar Gyner npegcTasenATe guocnspoun ofpasnos Mataprans qacTiyHa
M3-28 QEACTEMTENEHOND MIMEHEHWMA MaTEpHANna, 8 HYacTHYHD M3-38 HETOYHOCTH MEMEREHNIA.

MoopofHos CNUcaHNS PACYSTA XEPERTEPACTHE TENNDETOAKDCTH, HE NPHMEEE SHENEPWMEHTAM:HE X OAHHEX, MPUBE-
Agxo B cTAHOApTe [B], BEMOYER CTATMCTHYECKWE MCNETEHWA N0 NPOSEPEE MCTUHHOCTA YPaEEHEHrA Appannyca, Marepia-
N, EOCTUALLWME B OCHOBHDM M3 HEOPTEHMYSCEME KOMIOHEHTDE, MOIYT BhiZkIBaTE IHSHMTENEHEIE OTENOHSHHA B YPaBHEHMN
Anpaddyca.

B pykoBOOCTEE N0 HErPY3KE TREHCHOpMETOPA 38 OCHOBY BIATO YPAEHEHWS APPEHHYCE.

Tarmnaparypa BHy TP OOt TparcopMaropa padan. OgHe ydacTsr oDROTEY NogBepseHsl Donee Becakamy
Harpesy, dem gpynea. B yyacTeax ¢ Havbones sLICOROR TEMNSPETYPOR CKOPOOTE CTAPEHMA MIONALMOHHOTD METEpHana
npowcxogueT OecTpee. TakMe yHEOTEM NEPELIMKY QOCTHIEKT NPESENEHOND COCTOARMA 1 ONPEOEnAKT SKCMNYETSUMOHHY
HAOSWHOCTE BOEM TPEHohopMaTopa.

JaEMcHMOCTE TEMNERATYPE HARDONEe HAMPETON TOYKH ¥ CPEQHER TEMNEDaTYRE B ODMOTEE MOMET H3MEHATECR B
FFEMCHMOCTA OT HOHCTEYELMA. YDEEHEHWAA 4MA PACHETE TEMNERETYDE HEMOoNEs HAMDETOR TOHEW RERAKTCA obobuamnn-
LMW, ST MHET NOOPEIYMEBEETE NOMPELLHOCTH, 1, B CBOK O4Epeds, BNEHET HETOHHOCTE DACHETE CROKa crysls Tpasc-
dropmarTopa. Marotosrrand maryT obecnaqnTs Bones ToMHDA HHIpOPMAaUMBEA O TeMnapaTyps Hanbones HarparoR ToHEM
MMEHHD GMA NPONZE0IWMOR MM EOHCTRYELWA TpaHohopmaTopa.

MpH pACHSETS HECYWER cnNocoisocT TRAHCOPMETORE, TEMIERATYRY OKPYKEHIUER CPeas HYHMHD PAcCMAaTprBEaTh
KAE Y HELHED HATEY 3HH.

13
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NMpunosexne &
{cnpaeocyHoeE)

PacyeTkl cpoka cnywEL! Ha NPUMePe PACYETOR TPEX PENHUMOBR HATDYIKW

B.1 Mpursap 1: Harpyaka npw nocToRHHONA TEMNSPET YR
B.1.71 MosogHme gaHHLE

Pasnvua (pocT) TeMneparyoel Hawfones Harpatod toumd BOnbe oRpymamwen 125 °C
TEMMNEPAaTY DL

Teuneparypa CEPYEEHWER CRankl: 30 “C {nocToAHHERA}

Temnaparypd CHCTEME! MI0MALMA 130 °C [knace B)

Bpems Harpyawm: 1 Henens (168 4)

B.1.2 Pacuer

Mo ypapHeHED (5]
TepMoOnHEMHHECKAR TEMNERATYRE HEMODNSs HarpaTon Todkn, K

273+ 30+ 125=428 K.
W3 rabnuuk 1
Koadibsupuertel & v b

g=1.72-10""5y, b =18 115
Mo dhopryne (7 ONpEOENS0T CRIPOCTE TEPMAHECEOM CTAPEHMA

18455 |

|-
K= 180000 - {1,72 - 107751 . & 7| = 43489 —

packog cposd cny#bs B yEc,
Mpw epewany Harpyasm, pasHor 168 4, pacHeTHeE cpox cny#iel B NPOUSCoe DOHOE HEOENK NPK 3TOR TEMNEpaTYDE
COCTAEMT
43,48 - 168 = 7305 4

07 BoED cpoxa onyabsl TpaHohopMaTopa.
BeportHmA cpok ciysbs npn HoMuHaNL-
TGk HOR TEMPEparype HawBonee HArpETOR  TOMEW
lh 120 *C coctamwt 180 000 4. Torga 28 oaHy HEOe-
NHE NP TEMNEPATYRS HAMBONEE HArpaTon ToHEK
155 °C on cocrasar

7305
180 000

100 =406 %

OT HOMWAHANEHOTD CPoka chy#bel TpaHctop-

Ally METGPA.

B.2 Mparsap 2
Tox Harpyama §; np TemnepaTtypa )
MOCNE0YEILM TOKDM HarEy3 §; 1 TemnepaTy-
AQy POA .

B.Z2.1 CrBwas nonomsKEHAR

Karoa 7ox HErpyas BHEIANHD HAMEHRST-
CH OT YpORHA [y 40 YPOBHA Jy. OOMYCHAETCA, 4TO
TEMMEPETYDE HAMBONes HErpaTton ToMKEM 0T HE-
HANLHOM POCTS TEMNEPATYRE Al neperonut g

1} 2 L B o Afly MO ARCNOHEHLAENEHOR 33BMCHMOCTH (dhop
ryma (16]1). Kax noxaaado Ha pecyHra B.1.
BepEkRn KEHAAR: HAYANEHEE A MALCHMANEHAR HETPYIHM B.2.2 MorioaHwe naHHLg:
Husann qpuBan: pooT TeMnepary e SHLile TeMNEpaType OEpYRAmLLen }I- = [,B, nepwag spemedn f1 =10 y4;
CREgH {;— HEMANLHAR HArpyaLa;
=12, neprod spemern b = 10 4
Prucynor 5.1 — CTyneH4aTos MIMEHEHWE KDWE0A J; — IHEHEHUE HATPYIRA NOCHE Bo3paEc-
HArpyEe TAHMA;
14
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HOMUHENEHEA NOCTORHHER BEMEHN SR PECCMOTpeHH0R obroree: o =05 @

TEMNEPATYRE OREYHAKLEE cpeass: 30 “C (NOCTORHHER, HE3EBHCWRD DT TOKA HAMDYEEM );

TEMNSPATYRE MIDNALMOHHON CHETEME: 155 "C;

TEMNEPETYRE HAMGONEs HANPETHA ToHEM O0MOTRA B HYNBECH MOMEHT Bpemedy (oOoasaqaerch — Af, o 0,
CPE0HAR POCT TEMNEPETYPE OBMOTEM MPK HOMAHANEHOM Toka A, = 80 "C;

pE#UM PAGOTR C SCTECTEEHHBIM BOANYLLHLIM OXNEHGEHWEM .

B.2.3 Pacuer

Popryny (11] WCNONBEIYIT AR pACHETE AR - W A8 -

Aflye: =1,25 B0 0,818 = 70 "
Afye, = 125 B0 0,816 =134 °C;
My =125 80 =100°C.

dapryny (20 HCNoNE3YHT SMA ONPEJSENSHWA NOCTOARHDA BREMEHE NPW MAMEHEHNH POCTa TEMDEDATYDE HAWDO-
nae Harpatol Todkd ohuoria ar 70 °C oo 134 “C:

124 70
60 700
1=05. 1;;'3 14 o = 0,390
(1347 (70
TN, 100 )

Popryna (16} NPHMEHSETEA ONR ONPEJENSHEA MIHISEHHDI IHTHEHUA Al - & N0G0R neprod eperann | MHTEpBRS-

Na BREMEHA Nepexoga Ay wa Alye 8 Age

| I
Allyg, = T0+ (134 -70) |1 —Ell- '3'-355'”.
MpH NOCTENEHHOM POCTE Al o NOBSILABTCA CROPOCTE TEPMEHECHOID CTapedeR. T, pucyHos B.2.
M= Mg, korpa t = 5 1=5" 0,399 =1 925 4 unm 2 4.

OrA onpEgengHis PEcHeTHOM cpoka cny#bs B0 BpOMA NEPEXoHOM NEpHOOa HEYEHAR Al e W Allc, MIHOBEH-
HElE IHEYSHWME BPEMBEHN, DAIHNLL TEMNEPSTYE Haubones HarpaTol TouEd Al .. TEPROJUHEBMHAYSCROR TEMnEpaTypel Ty
CEOPOCTA TEPMAHECKDID CTapeHKA K sHecedel B 7Tabnauy B.1 #a BpemeHHDA npomemyTor [ — by = 0 — 24

TaBnwua b.1 — Pacyer pacxoga cpoka cnysbel

HamerHsrne TEMNEPETYDR TepmoguHaMEYECKER CHOPOCTE THOM#YECKI Pac B - "
Bpewn, o | MERBONEE HaTpETOR TouR, °C remneparypa, K crapemmg, dk DA SpEEE CRyREE,
Topryna (18] Popmypna [5) fopmyna (7] opmyna (9]

0 70,0 avi 0,003 Qoo o
.1 B42 amT 2 0,020 00020
0,2 45,2 aag 2 0,088 Q.00 0
0,3 1035 406,58 0,260 Q0250
0,4 110.5 413,5 0,586 00586
0,5 a7 4187 1,086 0108 6
0,6 1149.8 4228 1,735 01735
0,7 122,49 425,89 2,484 0248 4
0.8 1254 4284 3,272 0327 2
0,4 1273 430,3 4,046 0404 &

1 128,58 4318 4 THE 0.4TE &

1.1 1289 4329 5413 0541 3

1.2 130,85 4338 5,972 0.587 2

1,3 1315 4345 G445 0644 5

1.4 1321 4351 §.838 0683 8

1.5 1325 433,5 T80 07180
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OromvaHne madnule 5.1

HMawenanne TEM BT Y Pl TE-‘JM-\'.','.Iﬂi‘I-HMH'\-lEL'H-ﬂﬂ Cua FICTE TERMWYECEDID
) . . L , Pacaoa cpoka cnysbe, 9
'BDEMH u HawuBaneaes HAFDETON TOMEHE, [ raMOeparyoa K CTa AR, Wi
dapmyna {16} papmyms 5] FopKyna (7] Sopryna (2)
1.6 13z.8 43158 7420 07420
1.7 1331 4361 76249 0,762 9
18 133.3 435,32 7736 077a 4G
1.9 1335 4316.5 7928 07828
2 1336 4316.6 8032 0,E03 2
2.1 1337 4367 B114 08114
Wroro,L 870493
JHauanna Alye MK NEESCTABNEHE N0 KCOROAHATAM SPEMEHK Ha pHoyHES B.2
160,0 9,000
&
_ — 8,000 -
g 140,0 F
= 120,0- 7,000 @
E‘ — 6, [0
2 100,0-
ﬁ = 5,000 2
§ 80,0
S — 4,000
E 60,0
E — 3,000 E_
40,0~ g
= 2,000 8
5
§ 20,0- 1,000 5
0,0 0,000

1 1 1 1T 1T 1 1 1 1 T T T 1T 1 1 1 1 1
000102030405 080702001011 121.374 1.5 181,711,812 2,0 21
Bpewma nocne [, 4

=== — TEMMNEESTYPE HEWGOMSE HAMDETOE TOMEH,  ———

BeprHas kprsan

POCT PATHMLL TERMEPAT YR fandanss sarperad Tousn,

Himias CEHD3AR; CKOPOCTE PAoNOqpearns CRosa 0T Bcamn Cpoka -\'.'I'I:f.HEH TRPAHCRIOOMATOPRE, COOTEETCTEY KW AR POCTY

TEMNBOATY Hanbanes HATFETON TONEN

PucyHok B.2 — Poct pasHduel TEMISRATY DB HAUGomEs Harpetol TOMEH W PECA0IyemMorD Cooxa Cny s

Pacxkogyemas 4acTe cpoka cnyxbe Ans 2 4 NnpooonsnTeNEHON Neprnona nepexcas wa Al,. 8 Afl,. npegcrae-
MEHE B BWEE YHACTHA, PECNONDEEHHOIND NO0G HWEHER CNNOWHOA EpuBcd. EcTe Hedsoneso cnocoDoe onpegentTe 31aT
yuacTol, MNpocTol cnocof 38moyaeTes 8 Cragy owsn: NPoEScTA NPAMYH MPMICHTANEHYID FIMHED YS0e3 OWarpanmmy.
NUHMRE NONENAT OCk OPOWHET NOMOREM TaK, 410 BHIYANLHD OB& H8CTH Ay U A, Gy0yT pasHel. TpasilsEl H3oTH A, onpage-
AEHEI MBSO OCEK ORJHHET, FOPHITHTAMEHOR MHHWER W CNOCWHOR KEHEoWA. MpankuBl H80mn Ay ONPESEneHEl NDESR 0GR
OPOHHET, MPAS0HTAMRLHOR AHHWER 1 COROWHOA KpHBoR. DPaMHETa HE NPaBcd 0o CHWTEIBSEME, W YSCTE NO0 KpUesi &

PAEHE NPOMIESOSHAD 3TOR OROAHATE W BREMEHK & NPESOM KDHUE OoH aboywcc. B atom cnydae:

5.0 2=104.

CrnagoearansHo, PECHETHEIA CROK GNy#bEl B TES0HRE QBYE 4 O8HHBIX WHTEDBENOE BPSMEHH © BOIPACTAHNEM pai-
HHUEI TEMNSPETYDE HaWwhonee HarpaTon Toded of 70 702 go 134 °C Gyoer 10 4.

16
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OononHUTENLHD K 3THM YECAM DACKOOYSTOR YacTh Cpoka cnysbe, passar 104 npa 70 °C pEIHEdLL TEMNSPET YD
HaEMOoNEs HATPETOR TodkEn, W 10 — 2 = B 4 npy paasvge Tesnepatyps 134 °C Oea nocnegHuy 4o0asnsHyA MoryT BeiTh
pECoHHTaHE o dioprayrea (9]

-
[ ]
|

150000

H

(9,60

COHW pagrs 0,03 4 1 67,28 4 cooTeeTcTEEHHD.

1071771 @

204Tg

2047

(273 - 15, |

= 180000 - 10 - (9,60 - 10-17)1 . g F3 10k = g p3

=728 4.

ManHe A pacHETHERA CpOK cnysbbl B TEMBEHHE NoNHBE 20 Y COCTABHT

003 +9.71+6728 =7702 «

DI'IFIE,HETII.FI'h HaCTe mog H[.."HE!'_'II-‘I ka8 HHTEEEAN BEEMEHM BOZMOEHO METOOOM YHCNOESOrd WHTErpMpEDEaHnA NPABMO-

YIDNEHUKE W Tpaneuad o opsyne Cumncaqa.

KpvBaA K MMEST NONWHOMAANBHYH HopMy, “To NOZE0ARET NEFHO 88 OBLEaaHHUTE M NOMy-HTE PE3MED YACTA Nog
spveoi. JnA stor smetopa cpok crykbe pasad B.54 4, ecnw mepa wesncnesna paesa 0,01 w

B.3 Mpamep 3: Tok nepeMEHRDNA HEMY38H

B.3.1 HoxuooHee gaHHeE

KozdihiaumanT Toxd Harpyar warmedAsTos o1 0.7 oo 1.2 8 teqasne 24 wacos.
HomHANEHDE 3HAYEHNE NOCTOAHHDA BREMEHN AN pRocuaTprsge ol obmatxd = 0.5 4.
TamnepaTypa OkpyHaLeA cpener 30 02, nocToRHHAR (HEIEBWCHMER OT TOXE HETEYIHA ).

Tamneparypa CucTEmbl HaonAuwd: 180 °C.
CpeaHAR RAasHALE TEMNEDETYDbI GOMOTER NP HOMAHENEHOM Tara A, =100 "C.
Pectiamn pabones: © BCTECTESHHEIM BOI0YIUHEIM CHINEHOSHNEM.
B.3.2 Pacuer
B geyx nezei rpathax rabneus B2 v Ha puoysxe B3 npHBROEH HEN HAMPY3EM © MOH3COERIME AIHFHEHAAME TOKS

HEDY3EH.

TaBnwua B.2

MpegEnsHan Daanmmge
TapmagsHa .

- pEaHEGE Noeromesan | TEMISPATAE P Cropocte
= Koads TEMEpATY R ] naufones R crapenns | Pacxoayewmai | 2| Mponase
E SAUAEHT | maeones narpe BREMEHN. Y HarpaTol BMnEpaTY k., uly cpoak cnymbsm E OErKE & Ha
B [ warpyse | ron raure, *C rousm, *C Fa K ui @ | wanrap, «

Poapmyna 11} Sopwmyna (20) | dopuyna [16] | Popmyna (3] | dapmyra (7]
0 0,700 T84 70,64 3736 0,000 0,000 1 0,000
1 0,722 74,23 0,458 73,82 3768 0000 0,000 i 0,000
2 0,788 BE, 38 0,448 &4 14 387 0001 0,001 2 0,001
3 0,859 28,02 0,432 9, B4 3540 6 0004 0,004 i+ 0.014
4 .25 116.32 0416 114,54 4175 0042 0,042 2 0085
5 0,957 116.51 0,407 116,34 4193 0,054 0,054 [ 0214
G 0,962 117459 0,407 117 39 420 4 0061 0,061 2 0123
T 0,981 123,20 0,404 12272 4257 0122 0,122 i 0486
B 1,029 130,85 0,398 13018 4332 0,305 0,304 2 0617
4 1,044 133,92 0,394 133.62 4.36.6 0468 0468 =] 1.872
10 1,054 135,97 0,382 136,79 438 8 0.607 0,607 2 1214
11 1,080 141,38 0,340 140,85 444 01 1,116 1,116 i 4 464
12 1,104 146,44 0,386 146,03 4440 2.004 2,004 2 4 008
13 1,152 156,74 0,381 15588 458 0 6.07% G078 " 24,317
14 1,163 159,16 arr 158.94 461.8 B.ATS 8,375 2 16,750
15 1,200 167,34 0,374 1BG. 76 469 8 19,176 18176 i 76702
16 1,184 158,29 0,374 158 BT 4618 B.317 8,317 2 16,635
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OromvaHue madnuye 5.2

Mpeaanesan P aanmgs -
T A o b .
- EEGES MocTomepan | TEMISPAT RS R Crapacte
= Koo TEMNEPETYRE . nanfones L crapenan | Peosagyewman | B | MNpovase
Z | dwunent | wanBones narpa. [ TPEMEHE A HaArpETOR e , e cpok enysBe, [ 2| meme ko
:1':: HATEYIEN ram rodEM, CO rodss, O Fa iy i ibakTop, 4
thapmyna (11} Popwyna (20| dopdyna {16} | Fopdyna (1) | Sopeyna (7]
7 1,104 147,50 0,380 14832 4513 2600 2,600 i 10,3540
18 1,087 142 BS 0,385 143 26 4453 1,459 1,454 2 2917
18 0,582 121,42 0,385 123158 4262 0,128 0,128 i 0514
20 0,810 849,22 0418 92,32 3853 0,002 0,002 2 0,004
21 0,751 78,06 0442 40,43 3834 0,000 0,000 i+ 0,001
22 0,720 73.80 0,452 T4 B2 ATT 6 0,000 0,000 2 0,000
23 0,714 73,74 0,456 73,83 ATEE 0,000 0,000 i 0,000
24 0,70 70,64 0,455 71,00 74,0 0,000 0,000 1 0,000

[Ons pac4ara 3HEHEHKA pEcKoOyerord cporg cmymbe 3a 24 4 2 Tabneuy B2 0QHOBPEMEHHD BHOCAT 3HEB4E9HWR
BPEMEHA, PaIHKLE TEMNEPATYD Hawbones HarpeTod Todd Aflye, TEDMOMHAMWHECKOR TEMOBQATYpe T M CROPOCTH
TEMMOBOM CTAPEHAA K.

Heobxodmmo yUNTRIBATE, 4T0 B TEHEHHE LUMENS IHAYSHWE NOCTORHHONA BREMEHN MEHRETCA,

1,400 10,00
1.200- -1ea00 o
1,000 — o, E
=1 2, 0
B, BN - 100,00 E
0800 - — 580,00 =_
a0 -ea,00 ig
—dD.00
0,200 2000
1+ |-y oy oy S I ey e S I By S e N S S S Y D N R
o 2 4 a B i i2 14 18 18 mn 22 24
Bymman, u

*——Ip‘ +— ﬂﬂm

Pucyrok 5.3 — Tox Harpysxn i pocT Tamnepatypel Harpbonee Harperol ToqeM obmoTmo

Kpveas Ha proyHre B4 noKazwigasT, kak MEMEHASTOR CHOPOCTE TERMWYSCHON CTAREHWA 38 UWMKn B 24 4. Pacxogy-
EMEH RO cNysbbl 38 AN PEBEH HACTH, PACNONDMEHHOE NG KPHBORE.

OnNpedsnaTs 3HIHEHHE HacTi Fpaivia Non KPHBOR MOSHD © NOMOWER opMynel HHCNOBOMG MHTEFEUROEaHAR
Crmncoda

H b-a '
[ fit)t = ——-(yo +4y1 + 2y2 +4y3 = 292 +.. 4¥20 1 ¥2n |
(=]

ros 7 — YWCN0 QEEHG NOOENEHHBX HHTERBANDE B NOMHOM MHTEPEANE 0T 8 50 b,
B hactorwam npuvepe 2n = 24 (0 = 12), 8 OpOAHETE ¥y ¥ W TO. — 3T0 3HEHEHRA fL D =24 ma = 0.
MosiHo cocTaerTe Tabnugy B.3.
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A
;

0 2 q 8 L 10 1I! 14 I 1IH ! 'III I 20 22 24
Bpuwmn, 4
Pucyron B4 — CrOpOCTE TENNOBDI CTAPEHMA B 233EHCHMOCTH 0T BREMEHK
Tabnwua b.2 — Pacyer paciogyemor Cpoka cny+bl
Pac KOO CpPoEd I\:I'j'.l‘:'_-".-i M JECNNVETILHE, |
Bipewn, DEETOR, U rl"JGH!IH-L‘,';! HH® & Wi dhaktap, 4
Dapryna (9]

0 2,000 1 0.000
L 0,000 4 0,000
2 0,001 2 0.0
3 2,004 q 0014
1 0,042 2 0085
4] 00,054 4 0214
G 0,061 2 0,123
T 0,122 4 045G
=] 0,309 2 0617
9 0,468 4 1.872
10 0,607 2 1.214
11 1,116 1 4. 464
12 2,004 2 4.008
13 B,078 4 24,317
14 8373 2 16750
15 19,176 1 TE.702
16 837 2 16635
17 2600 4 10.395
18 1,459 2 2817
19 0,128 q 0514
20 0,002 2 0,004
21 0,000 1 0.0
22 0,000 2 0.000
23 0,000 1 0.000
24 0,000 L 0.000
Mo 161,34

Moy Ee s IHTHEHWE YACTA, PRCNONOHEHHDA NOL KPMBGA HE pUcyHRE B.4:
24 - [
— - 161,34 = 53, Ti
B.12
ST0 IHEMMT, 4TO B TEHEHWE ZRSAHHOM UWAKNE HAMy sy 24 9 pacxonyercA B3 T8 4 o1 pecero cpoxa cnysObl. paesara
180 000 4, y1o coctasar 0,02589 % HoMuHaneLHorD cpoka crymbe.
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NMpunoxeHne B
{cnpaeocyHoE)

Taonwya B.1 — MNepeswess cuMmBonag

Cumeon

-

= HIMEHHAE

EguHinya
HARMBREHRR

MECTOAMHEA YRaBHEHA AppaHKyea

Y

MOCTOAHHER YREEHEHWA ADPEHHYCE

K

DifubharTHEHER TEDMWHBCKER MOWHOETE DBMOTHA

TEMTIH[_\':'IT&"FIHEE MFOMpaBKd Hd CONPOTABNEHAR NDW HEMaEaHE TeMNEDaT!)y il

Bt mH&C
WA
Bt ™ C

KosbiisuWeHT HAMPyIHA Ha B uHILY

HamaneHen kot fiaumedT Harpy aEm

KosbihiruwedT Harpyawa i Ha eQuHEALY

MpegeneHbid koEPRUMEHT HATEYIRA

CHOpOCTE TENNOEOFD CTAPEHWA KAk DACROOYSMBIA CROK CNybkl B YBCAX B 4ac — Bpe-
M ZKCIUYETELWAY MPE TEMNEPATYRS

CTHOCHTENEHAR CEOPLCTE TENNOBOT0 CTAREHMA NPW NOCTORHHOA TEMNEpAaType Hawbo-
NEE HAFPSTOR TOMEY, BRIPaMXSHHEA & NPOUEHTEN CHOPOCTH cTapasus, uro gast 180 000 4
cooxE chysiel

Cpos cnysoe

Pacxoayesen cpoxa cnyxis, BhIpSHEHHENA B HECEX, NPW NOCTORHEOE TEMNEpaTYRE
HEMGoNEs HArpeTofl ToqA T8 KENEEMHEY B TEHSHME KEKOTD-TO BpeMEHH | B Yacax

SrNMpHLECEER NOCTORHHAR, pasHaR 08

CBwKa notepy B 0BMoTEe (NOTERA HA BMXPEENE TOKH M HA CONPOTHENSHAE] B yoho-
BMAX HOMAHANEHOR HAMPYssH W POCTA TEMNEPETYPY

FMNHPAHECEAR NOCTOAHHAA 0N PAECcHeTE POCTA TEMNSpETYDEl Hanbones HarpaToR
TOHEM NPW 330AHHOR TaMnaparype

Bpema

BAKH

TEpMOSHHEMWHECKSA TaMNEPaTypa HAaMBoNes HAarpeTon ToHER

=~ =~

TeMnapatypa HEANALHOHHDA CroTeME [Tennoaod wHaess TH

-

MoCTOAHHER TEMMEQATYRE ONA NPOSQIHEEE, COCTOAWETD Ha 225 M2 anosuHHeE 1 Ha
235 113 mege

SMI'IH[.E'HHE'UH.-HH MOCTORHHER, WMCNONE3YyEToA ONA pElMETa BCTECTEEHHINDG Oxnasnse-
HHA. paBHAa 1 oo NoMyHeHAA DE3yNeTaTOE HCMbITaH Hl-".l

MNerHATeER GEkTop HEaWEanes HAMPETOA ToYKW, paEHEE 1,25

TEMREpaTYDE ORDYHIKWEA Cpeas

CnpeasnsoWEE COQEACTEMS B POCTE TEMDEPATYPE HAWDDNSE HBrpETOW To-w ob-
MOTEH BE3 HETEYIm

Temnepatypa Harbonos HArpeToW ToMEH B A30aHHNE YONOSWAK [HArpyara J, rTamnspa-
TP DEPYHAHIWESR CREOL. ]

HomHHENEHER TEMNERETYPA HanBones HarpeTon TosEM oBMOTHN, BLMUCISHHAR MK
NOOTEREOEHHER HCNETIHRAME TEMNSPETYPE HAKOODNSE HAMMETOA TOYEA Ha BoHHWLY
HAIEY KA

fulil

HE

ManexeHps TEMNSPETYDE HAMTONSE HAFPETOR TOHEA HA BAKMHIELY HArPYaEA |
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Oxorwarue matnuus 8.1

- Ennnsua
Crmmon SHHEHN D
WiIMaLEHWR
Ay, AameHEHKE TEMNEPATYDEI HEWETONSE HAFPETOR TOYEA NDW HOMMHENLHOR HarpyILe "C
L. fr"l.:-lr.-'IEHE'HIf-E TEMNSpETYDEI Hauﬁ_c-nea HErpETON TOHHA, NPEEENLAHMLENR TEMNEBDATYEY "
QRPYHEMIWER CPE0L NPX 2a08HH0R HBTDYIRe
Al HoxooHos HAMEHEHWE TEMNEPETYPR HEHDOMEE HEMPETOA TOHKKM NPU NPEOBEapHTEmL- L
HOH HAMpY3ES, TEMNERATYRE
A, HameHeHws TeMNEpaTyps HAWBONBE HEIPETOR TOHKA B0 BEMEHE | MOCNE WIMEHEHIA L
PEMIME HAM YR
ABy FoHEYHDE MEZMaHaHNE TaMNEpaTyRel HanDones HErpETOR TOHEM NPKW 3HEY9EHAE Nepse- “C
Mpiael f, o0 YoTOAYMBOIT COCTORHMA MIMEHEHNA TEMNEPATYPs Hanones Harpaton
TOHEKN
Al CpegHes HIMEHEHNES TEMNELETYRE HaNBanes HarpaTon ToO4EH NEH HOMEHENBHOH Ha- "C
TPy 3RE
r MNoSTORHHER BEDEMEHN GMA TREHCPOPMETOPE 8 3A0aHHOR Harpyaks MHH
iz MNocroRHHAR BpEMaHn GNA TPEHCHOPMETODE 8 HOMWHANEHON Harpyase MHH
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