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ASTM D3241 - 09 Standard Test Method for Thermal Oxidation Stability of Aviation Turbine
Fuels (IDT)

H3panue odpunuaabHoe

JlaHHBIH rocyIapCcTBEHHBIH CTAHIAPT 0CHOBAH Ha ctaHaapte ASTM D3241 - 09
«Standard Test Method for Thermal Oxidation Stability of Aviation Turbine Fuels»,
aBTopckoe npaso npuHagiexxut ACTM Hurepuemnen, 100 Bapp Xap6op Apaiis, Bect
Kounekmen, llItar InncensBanus, 19428, CIIIA. Ilepeusnaercs ¢ paspemenuem ACTM
HuTepHemuen.

KomMuTter TEXHHYECKOI'0 PeryJTHPOBAHUS H METPOJIOTHH
MuHHCTEPCTBA HHAYCTPHH H HOBBIX TexHoJoruii Pecny6anku Kazaxcrau
(ToccTanaapr)

AcTaHa
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IIpeauciaosue

1 IOATOTOBJIEH N BHECEH PITI «KazaxcTaHCKHi MHCTUTYT CTAHOAPTH3ALNH U
cepruukanumy 1 TexHuIecKuM KOMUTETOM 1o cTanaapTuzanun Ne 33 «Hedrerazmam.

2 VTBEPXKJIEH W BBEJEH B JENUCTBHE Ilpuxasom IIpencenarens Komurera
TEXHAYECKOr0 PeryjaupoBaHus U METPOJIOTUHA MI/IHI/ICTepCTBa UHAYCTPUU U HOBBIX TEXHOJIOTUH
Pecry6nuku Kasaxcran ot «12» asrycra 2011 roma Ne 411-ox.

3 Hacrosumii cranmapt unenrndeH ASTM D3241 - 09 Standard Test Method for Thermal
Oxidation Stability of Aviation Turbine Fuels (Metom ompeneneHHs TepMOOKHCIHTEIBHOM
CTaOWJIBHOCTH aBHALMOHHBIX TypOMHHBIX TOIMB (MeTox Ha ycranoBke JFTOT), aBropckoe
npaso npuHamnexxut ACTM Unrepuernnen, 100 bapp Xap6op [paiis, Bect Konexmren, Iltat
IMuncensBanus, 19428, CIIIA. Ilepeusnaercs ¢ paspemenneM ACTM HMaTtepHeinHen.

ASTM D3241-09 paspaboran mnonkomuretoM D02.07 Komurera ASTM D02
«HehTempoayKTel 1 CMa304uHBIE MATEPHAIIBD).

B pasgene «HopmaTuBHBIE CCBUIKM» M TEKCTE CTaHIAPTa CCbUIOUHBIE MEXKAYHAapOIHBIE
CTaHAAPTHI AKTYaJH3UPOBAHBL.

TlepeBon ¢ aHTIHICKOTO A3bIKa (en).

Crenens cooTBercTBUA — uaeHTH4HasA (IDT).

4 CPOK IEPBOM IPOBEPKU 2016 rox
HNEPHOJIAYHOCTH ITIPOBEPKH 5 net
5 BBEJIEH BIIEPBBIE

Hugpopmayus 06 usmenenuax k HACMOseMy CMAHOAPMY HYOIUKYEMCA 6 eHce200HO
usoasaeMom uHgoOpmayuonHom yrazameie « Hopmamuensie OOKymeHmol Ho CIAHOGPMU3AYUUY,
a mexcm u3MeHeHuil u NONPABOK - 8 eIHCEMECAYHO UB0ABACMBIX UHPOPMAYUOHHBIX YKAZAMEIISX
«l'ocyoapcmeennsie cmanoapmel». B ciyuae nepecmompa (3amenst) unu Ommens: HACMOAWE20
cmanoapma  coomeemcmeylowee  yeeOomneHue 0Oyoem  ONYOIUKOBAHO 6  eIHCEMECAYHO
uz0asaemom ungpopmayuonnom yxazamene «1 ocyoapcmeennvie cmanoapmuty

Hacrosimumii craHaapt He MOXeT ObITb NMONHOCTBIO MM YaCTUYHO BOCIPOU3BELEH,
THPKUPOBAH W PACIIPOCTPAHEH B KadecTBe OQHIHAIBHOTO H3naHus 6e3 paspermenus Komurera
TEXHU4ECKOro PeryJIMpOBaHUsI U METPOJOru MUHHCTEPCTBA HHAYCTPHH U HOBBIX TEXHOJOTHH
Pecny6nuku Kasaxcran

I



CT PK ACTM /I 3241-2011
TOCYJAAPCTBEHHBII CTAHJAAPT PECOYBJIHKHN KA3AXCTAH

Merton onpenesieHHusi TEPMOOKHCIHTEIbHOM CTA0UIBHOCTH ABHALIHOHHBIX TYPOHHHBIX
TonJuB (MeTo Ha ycranoBke JFTOT)

JaTta BBeaenns 2012-07-01
1 O6nacTL NPpHMEHEHHS

Hacrosimumit  ctaHmapTt pacnpocTpassieTcss Ha TOIUIMBA [l aBHALMOHHBIX TYpPOMH H
YCTaHABIMBAET METOH OINPEAENCHUs] TEPMOOKHUCIHUTENBHONH CTaOMIBbHOCTH (CKIOHHOCTH K
00pa30BaHNIO B TOIUIMBHOH CHCTEME MPOAYKTOB PA3JIOKEHHS ).

3HaueHUs DOJDKHBI BBIPAXKATHCS B SAMHULAX BEJIHYMH MesKay HApOOHOM CHCTEMBbI eHHHLI.
3HaueHns B equHUIAX «(YHT/MIONMY, NpUBEEHHbIE B CKOOKAX, HaHbl TOJNBKO AJIS CBENCHHUS.
Ilepenan nasieHMs B MHIUIUMETPaxX PTYTHOTO CTONOA NMPUMEHHUM TOJBKO K JAaHHOMY METOAY
HUCIIbITAHUA.

IIpumMeHeHNe HACTOSAIIErO CTaHAApTa CBS3aHO C MCMOJb30BAHHUEM B MPOLECCE UCTIBITAHUS
OIIaCHBIX MaTepHaloB, onepanuii u obopynosanus. B HacTosileM cTaHIapTe He MPeAyCMOTPEHO
paccMoTpeHHe BCex BOmpocoB obecneueHusi OezomacHoctH. [lonp3oBaTens craHgapTa Hecer
OTBETCTBEHHOCTb 3a YCTAHOBIICHHE COOTBETCTBYIOLUMX IMPABHJI TEXHHUKH OE30MacHOCTH U
OXpaHBI TPyZa, a TakXke OIpeNesieHHe HPUrOOHOCTH HOPMATHUBHBIX OTpaHHYEHHIl 10
IOpHMeHeHusT Hactosmero crasgapra. OcoOele TpeGoBaHHS K MepaM MPEROCTOPOXKHOCTH
npuBenenbl B 6.1.1;7.2;7.2.1; 7.3; 11.1.1 u A3.

2 HopmaTuBHbBIE CCHLIKH

Jus  npuMeHeHWs HACTOSILEro CTaHAapTa HeOoOXOAMMbI ClieyIoLIHe CChUIOYHbIE
HOPMATHUBHBIE TOKYMEHTbI!

CT PK 1.9-2007 I'ocynapcTBeHHAs CHCTEMa TEXHHYECKOro perysuposanus PecrnyOnuku
Kazaxcran. Ilopsmox NpHMEHEHHS] MEKAYHAPOOHBIX, PETrHOHANBHBIX M  HAIL[MOHAJIBHBIX
CTaHIAPTOB HHOCTPAHHBIX OCYAAPCTB, APYTHUX HOPMATHUBHBIX OKYMEHTOB 10 HOPMHPOBAHHU B
Pecny6nmke Kasaxcran.

ACTM ]I 1655-10* Standard Specification for Aviation Turbine Fuels (Crnieuuguxauns Ha
aBHALIMOHHBIE Ty POMHHBIE TOIUINBA).

ACTM ]I 4306-07* Standard Practice for Aviation Fuel Sample Containers for Tests
Affected by Trace Contamination (PykoBozacTso no orbopy npod B KOHTEiHepbl aBUALIMOHHBIX
TypOUHHBIX TOIUIMB IS IPEAOTBPALICHUsS! BIMSHHS CJICJOB 3arps3HEHHMH ).

ACTM E 177-10* Standard Practice for Use of the Terms Precision and Bias in ASTM
Test Methods (PykoBoACTBO 1O NPHMEHEHHWIO TEPMMHOB, KACAIOLIMXCS MPELIU3HOHHOCTH U
OTKJIOHEHU:, B MeTozax ucneiranmst ACTM).

ACTM E 691-09* Standard Practice for Conducting an Interlaboratory Study to Determine
the Precision of a Test Method (PykoBOACTBO MO NPOBENEHHIO MeEsKIA0OPaTOPHBIX
UCCIIEIOBAHMIA 110 OTPENEICHUIO MPELM3HOHHOCTH METO/A HCTIBITAHHUS).

IMPUMEYAHHUE IIpu no;ip30BaHHH HACTOSIIMM CTAaHAAPTOM LENECOO0OPAa3HO NPOBEPHTH JeiiCTBHE
CCBITOYHBIX CTAHAAPTOB IO €KETOAHO H3JaBACMOMY I/IH(I)OpMa]II’IOHHOMy YKa3aTemo «HopMa‘mmHe JOKYMCHTBI
MO0 HOPMHDOBAHWM» 1O COCTOSHHIO HA TCKYNWl TIOJ H COOTBCTCTBYIOIMM EKEMECTYHO H3NABAEMBIM
I/[H(l)OpMa].[I/IOHHLIM YKasaTelLiM, Ol'ly6J'II/IKOBaHHI>IM B TCKYHICM TroAay. Ecimi CCBUIOYHBII JOKYMEHT 3aMCHCH
(I/ISMGHCH), TO TIIPH IOJB30BAHMMA HACTOAINMM CTAHAAPTOM CJIICAYET PYKOBOACTBOBATBCA 3aMCHCHHBIM

(M3MEHEHHBIM) JOKYMEHTOM. ECIH CCBUIOYHBIH JOKYMEHT OTMEHEH 0c3 3aMCHBI, TO MOJOXKECHHE, B KOTOPOM JaHa
CCBLITKA HA HETO, MPUMEHACTCA B YaCTH, HE 3aTPATHBAIOIIEH 3Ty CCBUIKY.

* [Npumensercs B coorercTBud ¢ CT PK 1.9

N3nanne opunnanabHoe
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3 TepmuHbl, onpeaeseHus U 0003HAYEHUS

3.1 B HacTosILeM cTaHgapTe NPUMEHSIOTCS CIEAYIOIIUE TEPMUHBI C COOTBETCTBYIOUIUMHU
OIpPEAETICHUSIMM:

3.1.1 Oraoxenus (deposits): IIpoaykTel OKHCIEHHs, OOpa3yOIIHecsi Ha MOBEPXHOCTH
TpyOKM TIOAOrpeBaTesst W/UITH OCKIAIOLINECS Ha MPELU3UOHHOM QuIbTpe, .

TIPUMEYAHUE TommMBHBIE OTIOKCHHS OOBIMHO OOpa3yIOTCA HAa CaMoOM ropsded 4actu TpyOKH
moxorpeBarens Ha orpeske oT 30 10 50 M.

3.1.2 Tpybka mnonporpeBatensi (heater tube): Otpe3sok TpyOkH U3 aMIOMUHHA C
KOHTPOJHMPYEMO# MOBBIIIEHHON TEMIIEPaTyPOii, OBEPX KOTOPOrO MPOKAYHUBAETCS HUCIBITYEMOE

TOILIHBO.

[MPUMEYAHUE TpyOka HarpeBacTCsi C NOMONIBI0 PE3HCTOPHOTO HATPEBATCId H  TEMIEpaTypa
KOHTPOJHPYETCA TEPMOIAPOil, MOMCIICHHOH BHYTPh TPyOku. KpHTHueckas IIIOmMAxb HCIBITATSILHOH TPyOKHU -
CaMBIi TOHKHH YYaCTOK AIMHOH 60 MM MExKIy IUICUHKaMu TPyOkH. BBOX TOIIIHMBA K TPYOKC HAXOAMTCA B MO3HIHH
«0 MM», a BBIXOZ TOILUIHBA - B OBHLIHH «60 MM,

3.2 Odo3nauenne
3.2.1 4P - nepenan naBIeHUsL.

4 CymHocTh MeT01a

4.1 JIns OLEHKH TEPMOOKHCIMTENIbHOH CTaOMIBbHOCTH TOIUIMB AJIA Ta3oBbIX TYpOWH B
VCIIOBUSIX BBICOKHX TEMIIEPaTyp NPUMEHSIOT YCTaHOBKY ISl HCIIBITAHHS PEaKTHBHBIX TOIUIMB Ha
TepMOOKHCIUTENbHYIO cTadunbHocTh (JETOT), B koTOpOIi HCTBITYEMOe TOIIMBO MOBEPraeTcs
BO3IEHCTBHMIO YCJIOBHUiL, OJIM3KMX K YCIOBHAM, CO3JAIOMIMMCS B TOIUIMBHOII cucTeme
razoTypOunHOro pasurarens. TOIUIMBO MPOKAYMBAETCS C 3a/JAHHOM MMOCTOSHHOM OOBeMHOI
CKOPOCTBIO 4epe3 HarpeBaTelb, 3aTe€M ITOCTYIaeT Ha MPELU3UOHHBIH (QUIIBTP U3 HepKaBeroLei
CTaJly, KOTOPBIH YJIaBJIUBAET NPOLYKThI Pa3JIOKEHHs TOILIHMBA.

4.1.1 ns 2,5-4acoBOrO HCIBITAHHS Ha 3TOH ycraHOBKe Tpebyercs 450 cM® TommHMBA.
OneHnBaeMBIMH TIOKAa3aTeNsAMH ABJAIOTCA KOJNMYECTBO OCamka Ha AIOMHHHEBOH TPyOke
HarpeBaTeNisi U CKOPOCTh 3a0MBKH MPELM3HOHHOTO (HIbTPA HOMHHAIBHOW MOPUCTOCTHIO
17 MKM, PacHoIOKEeHHOTO HEMOCPECTBEHHO 3a TPYOKOil HarpeBaTes.

5 3HayeHne U MPHMEHEHHe

5.1 Pe3ynbTaTel MCHBITAHHMH, MPOBENECHHBIX B COOTBETCTBHH C HACTOSIIUM CTAaHAAPTOM,
XapaKTepPHU3YIOT 3KCILTyaTAllUOHHbIE XapaKTEPHCTHUKH TOIUIMBA BO BpeMs pabOThI rasoBoii
TypOUHBI I MOTYT HCIIONB30BATbCA IS OLCHKH KOJHYECTBA OTJIOXNKEHHH, 00pasyIoIixcs mpH
COMPUKOCHOBEHHWH JKMAKOTO TOMNNMBA C HArpeToil 1O OMNpeAeNeHHOH TeMMepaTyphl
MOBEPXHOCTBIO.

6 Annaparypa
6.1 VYcraHoBKa sl  HCOBITAHHS TOIIHB [JJs ra3oBbiX TYpOHH Ha

TEPMOOKHCJIHTENbHYI0 cTadnabHoCcTh (JFTOT)
MO:KHO HCTIONB30BATh IATh MOJIENIEH YCTAHOBOK, yKa3aHHbIX B Tabmuue 1.
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Taoauua 1 - Moaesn yctanoskn JETOT

Cpeacrso pist
Mogaens | PykoBoacTso co3AaHHs Tan nacoca CpeacTBo u3mepeHHs nepenasa
JFTOT (mouab3oBarteiisi| NOBBIMIEHHOIO JAaBJICHHS
AaBJICHHUSA
202 202/203 Azor Ilecrepenyarsiit PryTHbIi MaHoMeTp, 6€3 3amicu
203 202/203 Asor [lecrepermmamsii | MaHOMETp  +  rpagucexas
3amnmnch
215 215 Azor Mecrepenyarsii Jaruuk + 3amuce Ha IpUHTEPE
230 230/240 T'uapasmmxa Mnpo Jatunk + pacneuarka
240 230/240 I'mapasmuxa Mnprn Jartunk + pacnedarka
230 MKIII |230 MKIIT T'unpasmmxa MInpan Haruuk + pacneuarka
6.1.1 OrtpenpHble 3Tanbl MeToAa MOIYT ObITb aBTOMaTH3MpoBaHbl. [loppoOHOCTH

IpHBE/EHbl B MHCTPY KLIMH AJI TIoNb30oBaTesst coorercTryomeii mogemm JETOT.
K kaxgodl HCOBITATEIbHOW YCTAHOBKE MpUJIaraercss oOmas HHCTPYKLHA, a CaMblid

MOCIIEAHHI BapuaHT HHCTPYKumu Haxoautcst B ACTM B Buze HCCIEIOBATENBCKOTO OTUETA.
[TPUMEYAHUE Ilpexne yem mpuctymats K pabote ¢ ycranoBkoit JFTOT, cnemyer 03HAKOMHTBCA CO

BCEMH y3JIaMH H HX ()y HKIIMMH.

6.1.2 JInd OOCTH>KEHMs BOCHPOH3BOAMMBIX M IIPABHIBHBIX PE3yJBTaTOB OY€Hb BaXKHBI
omnpexneneHHple paboune xapakrepuctuku ycraHoBok JFTOT, npuBenennsie B Tabmmie 2.

Tabauua 2 - Kpurnueckue padoune xapakrepuctuki ycranosku JFTOT

IMo3umus

XapakTepHCTHKA

Amnmapatypa Ul NCIIBITaHHs

Tpy6uarslii TeruioobMenHuk (cM. PucyHok 1)

UcneitarenbHast TpyOKa:
TpyOKa nomorpesarens

HUIeHTU(DUKALIS TPY OKU

CneunanbHO  M3rOTOBJICHHAs — ANOMUHUEBAs
KOHTPOIMPYE€MOH TeMIepaTypoit
MIOBEPXHOCTH, HOBAs JUIA KAKAOTO HCIIBITAHUS

TpyOKa C
HCTBITATEILHOM

Kaxnas tpybka JFTOT moxeT ObITh HOeHTHHUIHPOBAHA IO
ee CepUHHOMYy HOMepy, NMPHCBOSHHOMY H3TOTOBUTENEM, YTO

obecrieunBaeT  OTCJIEKMBAEMOCTb  MAPTHH  HCXOMHOIO
Marepuana
Martepuan TpyOku Amomunuii  Mapku 6061-T6, oTBeyarOmuil CIEAYIOLINM
KPUTEPHSM:
a) coorHotenne Mg:Si - He Gonee 1,9:1
b) coneprxanne Mg,Si - ue Gonee 1,85 %
ITapameTpsl Tpy OKH: 3HaueHue Jormyck
IUTHHA TPYOKH, MM 161,925 +0,254
ij;HHa LEHTPAIbHOTO OTpPE3Ka, 60,325 0,051
BHEILITHUE AAMETPBL, MM:
[IEYUKH 4,724 + 0,025
LIEHTPaJIbHbIN OTPE30K 3,175 +0,051
BHYTPEHHUH THAMETP 1,651 +0,051
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Tabauua 2 (npodoncenue)

Io3uuus XapakrepucTuka
Obmee OTKJIOHEHHE HHIUKATOPA 0.013
TOTOKA, MM, He GoJjiee ’
MexaHuyeckas IIE€POXOBATOCTh 50
MOBEPXHOCTH, HM, He boee
Iperm3uonHbIii GUIBTP @unbTpyOIUIA  3JEMEHT U3  HEPXKaBEWlIed  CTaiu
NMOPUCTOCTBIO 17 MKM i yJaBIMBaHHUSA TNPOAYKTOB

pas3noKeHHsl TOMJIMBA, HOBBIM JUJISI KAYKIOTO HCIIBITAHHUS

ITapamerpsl ammapara: o0beM|Aspupyercs 600 cM’ MpoBbl, TMOCHE HEro STHM TOILIMBOM

npoOsI 3aMOJHAIOT pe3epByap, OCTABILSISI MPOCTPAHCTBO JJISI TIOPIIHS,
B NEPHOJ] HCTILITAHHNSA HEOOXOMMMO NMpoKayaTh (450 + 45) cM®

CKOPOCTb a3paLivu 1,5 aM’/MMH CyXOro BO3Myxa depes pacipeie/HTeb

CKOpocTb MoTOKa BO Bpems|3,0 eM’/muE £ 10 % (ot 2,7 10 3,3 CM’/MHR)

UCTIBITAHUS

MEXaHU3M HarHeTaHHs IIpuHy IMTENBHBIN: MECTEPEHYaThIi HACOC HITH MOMITa

OXJIAXKII€HUE TlocTosHHBII TEeMITEPATY PHBII npodub TpyOKH
MOAOTpeBaTeIs pu WCTIBITAHUHN NOAIepP KUBACTCS
oxJaxJaro e JKUAKOCTBIO, IPOTEKAIOUIEH Yepes LIHHY

Tepmomnapa (TC) Tun J B onnerke unu B yexsie u3 ukoHens win tin K B yexne

W3 UKOHEJIA

Hasnenue pabouee:
cucreMa

Ha MPELU3UOHHOM (UIIbTPE

3,45 MIla + 10 %: noBbllleHUE ABJIEHUS] JOCTUTAETCS MyTeM
MOAa4YH HMHEPTHOro ra3a (a30T) WM TUAPABIMYECKH U
OTPaHMYMBAETCsI HA BBIXO/I€ KOHTPOJIBHBIM KIIAMIAHOM
Ilepeman nasnenuss AP usMmepsercs Ha TOBEpXHOCTH
MIPEIM3HOHHOTO (PIIbTpa € MOMOILBIO PTYTHOIO MaHOMETpa
WJIH 3JICKTPOHHOTO MpeoOpa3oBarteisi, MM PT. CT.

Temneparypa pabouas: s
HUCIILITaHU I

TOYHOCThH MOAIeP>KaHUs
TEMITEPATY PbI

MOBEpKa

3HaveHHe TeMIlepaTyphbl YCTAHABIMBAETC MO cnenudukanum
Ha TOILIUBO

MakcuMalibHOE OTKJIOHEHHe OT BBIOPaHHOM TeMIepaTypsl - +
2°C

Yucroe ooBo - 232 °C Tonbko ans mozeneit 230 u 240;
YUCThIA CBUHEL - 327 °C - mid BBICOKHX TEMIIEpaTyp;
JIen + BOAA - U HU3KUX TEMIIEPATYP
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1- BNyCK TON/MBA; 2 - OXNaXAAoLWMe WUHBI; 3 . TepMonapa; 4 - UCMbITaTeNbHbI QULTP;
5- BbINYCK TOM/MBA; 6 - UCMbITaTeNbHas CEKLMs MOAOrpeBaTens

PucyHok 1- Cekumsa cTaHgapTHOro nogorpesartens, obwas ana scex JFTOT

6.2 AnnapaTypa 419 OLEHKN OT/IOXKEHWNIA, 06pasyowmnxcs Ha Tpybke HarpeeaTens

6.2.1 YCTpOICTBO ANs BU3YyasbHOWM OLEHKM TPyOKku, Tybepatop (cm. AL1.6.1).

6.3 TaK Kak TEPMOOKWUCAWUTE/IbHYI CTabWNbHOCTb PeakTUBHOrO TOMMBa OMpPeAenatoT
TOMbKO HACTOALMM  METOZOM, KOTOpbIi CBfi3aH C  WCMOMb30BaHWEM  OMNpefeneHHoro
obopyfoBaHUA, WCMbITaHWe [OO/MKHO MPOBOAMUTLCA TONbKO Ha  060pYJOBaHMK, KOTOpOe
NpUMeHsANN ana paspaboTKy HaCTOALLEro MeTOAa, UM 3KBUBAIEHTHOM.

7 PeakTuBbl 1 maTepuanbl

71 [Ona wmopeneii 230 n 240 yctaHoBku JPTOT npu Heo6XoAMMOCTW WCMOMb3YIOT
LUCTUNNNPOBAHHYIO (NPEANOYTUTENIbHO) WM [AEeNOHU3NPOBaHHYKO BOJY B OMOPOXXHEHHOM OT
npo6bl pesepsyape.

7.2 B KayecTBe 06bIYHOrO PacTBOPMTENS A4S OUYUCTKU MCMONb3YHOT METUANeHTaH, 2,2,4
TPUMETUANEHTAH WK H-renTaH (TEXHUYECKMIA COPT YMCTOTONM He Hke 95 % mon.).

JTOT pacTBOpuTENb 3((EKTUBHO OYMLLAET BHYTPEHHME METaN/IMYECKMEe MOBEPXHOCTU
annapatypbl nepeg WcCNbITaHNEM, 0COGEHHO NMOBEPXHOCTN nepen ncnbiTaTenbHoM CEKHMGVI,
KOTOpble KOHTaKTUPYHOT CO CBEXMM 06pasL,oMm.

MPVMEYAHUE UYpesBblvaiiHo BocniameHseM. BpefeH npu BabixaHum (cM. A3).

721 TpOVIHOVI pacTBopuTeNb (CMeChb aueToHa, TOyosa, M30MponaHoa B paBHbIX YacTAX)
MCNOMb3YIOT B KayecTBe pacTBOpUTENs TOMbKO A1 OUUCTKM BHYTPEHHel (paboueit)
MOBEPXHOCTU MCMbITaTeNbHON ceKkumn.

MPVMEYAHWE ALeTOH 4pe3BbivaliHO BOCM/IaMeHsieM, Mapbl MOTYT SIBUTLCS NMPUYMHOL MoXapa; Tonyon u

M30MponaHon BocnaameHsiemMbl. Mapbl BCex TpexX pacTBopuTeneli BpeaHbl. PasgpaxaloT KOXy, rnasa, cimsucTble
060/104KMN.

7.3 B KauecTBe ocyliuTens Bo3gyxa Ans aspauun (B aspalMoHHONM CYLUMIKE) UCMOMb3YT
rpaHy/bl, COCTOSLLME M3 CMECU B COOTHOLLEHWM cynbaTta Kanbums 97 % + xnopuga Kobanbta
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3 %. I'paHy TMpOBaHHBIA OCYIIHUTENb MTOCTENEHHO H3MEHSET LIBET OT rojiyooro 10 po30BOro, 4To

YKa3bIBAET HA CTEIICHb MOIJIOLIECHMS BOABL.
TIPUMEYAHUE OctoposxHO. BapIxaHue U MpOTIaThIBAHKUE ITBLTH MOYKET BBI3BATh PACCTPOHCTBO KEJTy KA.

8 YcaoBusi npoBeaeHust HCHBITAHUS

8.1 CrangapTHbIe yCJA0BHS HCIBITAHHSA:

8.1.1 Konu4ecTBO TOMHBA - He MeHee 450 cM® JUIst HCTIbITaHMs + NpUOIM3UTENbHO 50 cM’
IUISl CHCTEMBI.

8.1.2 IloaroroBka TOmINBa

He Gonee 1000 cM® of6pasua TommmBa (UIBTPYIOT dYepes OAMH CIOH 6e330bHOI
¢bunprpoBanbHON Oymaru oOlLIero HazHAYEHWs, IOCJE YEro MPOBOIAT adPaLMI0 BO3AYXOM CO
CKOPOCTbIO 1,5 IM’/MHH B TedeHME 6 MHMH, WCIOJB3ys TPYOKy I MOOAYM BO3AyXa H3
OOpOCHINKATHOTO CTEKJIAa UaMeTpoM 12 M.

8.1.3 JlapneHue B TOILTUBHOMN CUCTEME HU3MEPSIOT MaHOMETPOM AMANA30HOM H3MEPEHHUs
10 3,45 MITa (500 psi) = 10%.

8.1.4 IlonoxeHue TepMONapsI - HA YPOBHE 39 MM.

8.1.5 @unbTp NpeRBaPUTENBHON OYHUCTKY TOIUIUBHOMN CHCTEMBI - QuitbTpoBaibHas Oymara
HOPUCTOCTBIO 0,45 MKM.

8.1.6 Temmnepatypy TpyOKM MOOTpPEBATENs yCTAHABJIMBAIOT MPENBAPUTENILHO, COINIACHO
crieu(pUKALNN Ha UCIIBITYEMOE TOILIHBO.

8.1.7 Ckopocts motroka Ttommsa - 3,0 cM/MuH = 10% wim 20 Kamenb TOIMBA 33
(9,0£1,0)c.

8.1.8 MuHuManbHOE KOJMYECTBO TOIUIMBA, IPOKAYMBAEMOr0 BO BPEMsI HCIIBITAHHS,
cocrasysieT 405 cm’.

8.1.9 IIponomxutenbHOCTh UcTibITanus - (150 £ 2) MuH.

8.1.10 CkopoCTh MOTOKA OXJIAXKAAOIIEH XHAKOCTH - MpuOIM3uTeNsHO 39 aMfa uma
LIEHTP 3€JIEHOTO JUana3oHa Ha CUETUHKE OXJIAKNAOMIEH SKUIKOCTH.

8.1.11 PerymmpoBka (ycraHoBka) MmomHOCTH - OT 75 mo 100 mma mopenein Ge3
KOMITBIOTEPOB; IJIsl MOZENIel C KOMIBIOTEPOM YCTAHABJIUBAIOT KOMIBIOTEPOM.

9 IloaroToBKa annaparypbl

9.1 O4HCTKA H MOHTAXK HCHBITATEJLHOH CEKIHH NMOAOrPeBaTeJIst

9.1.1 [Ansa ynaneHus BCEX OTJIOXKECHUHA BHY TPEHHIOIO MOBEPXHOCTb HCIBITATEILHON CEKLIUU
MONOTPEBATEIA OYHUINAIOT HEIIOHOBOHM INETKOH, XOPOLIO CMOYEHHOM TPEXKOMIIOHEHTHBIM
pacTBOPUTENEM.

9.1.2 B COOTBETCTBHM C METOAMKOW, wu3noxkeHHOH B Al.10, mposepstoT TpyOKY
nojorpesarefisi, koropas OyneT NPUMEHSTbCS B HCMBITAHHM, HAa HAJIUYHME MOBEPXHOCTHBIX
nedeKToB u PSAMHU3HY.

YroObl He mnouapamarbh IUIEYUKO TPYyOKH, NMPOBEPKY INPOBOIAAT aKKypaTHO, T. K. IJs
obecrieyeHus] TEPMETHYHOCTH B YCJOBHUSIX TMOTOKA IMPU HMCHBITAHHM IUICUUKO TPYOKH HOJKHO
OBITh TVIAJKUM.

9.1.3 CoOuparoT CeKIMI0 TOAOTrpeBaTeNs], HCIONb3ysl HOBbIE JETaIH. BU3YaJIbHO
IpOBEpPeHHY 0 TPYOKY momorpesaress, MPEeLU3HOHHbIA QUIBTP U TPU KOJIBLIEBBIE MPOKJIATKH.
IIpoBepsrOT U30IATOPEI HA HATHYHE NOBPEKACHUHN, OCMaTPUBAasi UX.

TIPUMEYAHHUE TpyOxu momorpeBaressl HeIb3s HCIIOIb30BaTh MOBTOPHO. MICIIBITAHNA OKA3BIBAKOT, YTO B
YCIOBHAX OOBMMHOTO HCIBITAHWSA MATHHH MHTPHPYET K NMOBSPXHOCTH TPYOKH NMOJOTPEBATENS M MOJKET CHIDKATH
AITE3HI0 OTIIOKCHHH HA €€ MOBEPXHOCTH NPH MOBTOPHOM HCIOIb30BAHHH.
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9.1.4 Bo Bpems cOOpku CeKLMH mojorpesatesisi ¢ TpyOkoil oOpaluaroTcs akKypaTHO,
4TOOBl HE KOCHYTBCS €€ LEeHTpaibHOW 4acTu. IIpu kacaHum ueHTpa TPyOKH mOmorpemaTens
TpyOKy OpakyioT, T. K. 3arpsi3HEHHAs MOBEPXHOCTb MOXET BJIHATh HA XapPaKTePUCTHUKH
OTJIOXKEHUH, oOpasyromuxcs Ha TpyOKe.

9.2 OuncTKa H COOPKA OCTAIBHBIX HCHBITATENbHBIX KOMIIOHEHTOB
9.2.1 Jlo Hauaya UCTILITAHUS BHITOJIHSIOT CICAYIOLINE 3TAlbl B YKa3aHHOM MOPSIIKE.

TTPUMEYAHUE IIpeanonaraercs, 4To anmaparypa ObUia pa3oOpaHa mocie Mpebiaymero HCIbITAaH|A (CM.
A2 Wi COOTBETCTBYIOLLEE PYKOBOACTBO MOJMB30BATEI IO MOHTAKY H JJCMOHTAXKY).

9.2.2 OcMaTpUBalOT U OYHMINAIOT COCTaBHbIC YaCTH, KOHTAKTUPYIOLINE C HCIBITYEMBIM
00pa3nom, 3aMEHSIIOT BCE YIUIOTHEHMS], IPUIIEALINE B HETOAHOCTb, MIIN P COMHEHHH:

1) yrutoTHeHue Ha MopinHe (pexyIeid KpoMKe);

2) KOJIbLIEBBIE TPOKJIAJIKY HA KPBIIIKE Pe3epByapa M Ha BCEX JIMHUSIX Ha KpbIlKe QUiIbTpa
MpEenBAPUTEIBLHON OUNCTKH.

9.2.3 YcTaHaBIMBAIOT MOATOTOBIEHHYIO CEKITUIO Tiogorpesarens (cM. 9.1.1-9.1.4).

9.2.4 CobuparoT GpuibTp MpeaBapuUTENbHON OYHCTKH C HOBBIM (IIIBTPYIOLINM 3JIEMEHTOM
U yCTaHABJIMBAIOT €r0.

9.2.5 Tepmomnapy IIpOBEPSIIOT IO 3TAJOHHBIM TOYKaM Ha NPABIIBHOCTb €€ IMOJIOKEHUs,
3aTeM HacTpauBaloT Ha pabovylo TeMIepaTypy.

9.2.6 Ina moneneit 230 u 240 ycranoBku JFTOT HeoOX0muMO yAOCTOBEPUTBCS, YTO
CTaKaH AJIS BOOBI IyCT.

10 IToBepka u HOpMHPOBaHHE

10.1 BpINONHAIOT NPOBEPKH KJIFOUEBBIX KOMIIOHEHTOB C YKa3aHHOW MEPUOTUYHOCTHIO.

10.1.1 Tepmomapy kanmuOpyrOT mpH NEpBOi yCTaHOBKE M 3aTeM OObr4HO mocje 30-50
WCIIBITAHHUI, HO HE peke ueM uepes3 Kaxble 6 mec 1o A2.2.8.

10.1.2 YcTpolicTBO H3MepeHus Nepenaja NaBiIeHUs IOBEPSIIOT OIMH pa3 B roi WM NpU
yCTaHOBKE HOBOTO 3iieMeHTa 1o A2.2.6.

10.1.3 OcymuTens Bo3AyXa JJIsl a3pallidl MPOBEPSIOT €XKEMECSYHO U MEHSIOT, €CJIU ero
LBET U3MEHIICSA, YTO YKa3bIBAET HA 3HAYMTEJIbHOE NOMIIOIIEHHE BOJBI 10 7.3.

10.1.4 Jo3upyromuii HaCOC

IIpoBonsT nBEe NMPOBEPKH CKOPOCTH MMOTOKA I KaXXAOTO MCMBITAHUA, KaK yKa3aHO B
pasznene 11.

10.1.5 BaiinacHslii BeHTHIb GrubTpa ans moneneit 202, 203 u 215 ycranoku JFTOT
MPOBEPSIOT HA YTEUKY HE pexke OJHOro pasa B roa no X1.6.

11 IlpoBeneHHe HCIBITAHHUS

11.1 IoaroToBKa 00pa3ua TOMIHBA
11.1.1 Obpa3en TommBa GUIBTPYIOT M a3PUPYIOT B CTAHAAPTHBIX PabOYHX YCJIOBHSX MO
A2209.

MMPUMEYAHHE 1 Bce peakruBHele TONmNMBA, 3a HCkmodeHueM JP5 u JP7, cnemyer cuurats
JIETKOBOCILIAMEHSFOIMMHCS. T1apbl HX onmacHsl A 340poBba (cM. A3.3, A3.6 u A3.7).

TTPUMEYAHUE 2 Ilepen paboToi cieyeT 0OpaTHTh BHUMAHAC HA MPEAy MpexaeHue B 6.1.1.

[MPUMEYAHUE 3 Pe3ynsTaThl HCHBITAHHA MO HACTOSINEMY METOAY OYECHb YYBCTBHTEJIBHBI K CJICAOBBIM
3arpAa3HCHHAM B KOHTeHHepax it oToopa o0pasunos. PekoMenayemsbic koHTeHHEpH! - 1o ACTM I 4306.
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11.1.2 Bo Bpewmst aspanmu Temmepatypy obpasua nmogaepsxkusatot ot 15 °C no 32 °C. dms
H3MEHEHUs] TEMIIePaTyphl, IPU HEOOXOAMMOCTH, pe3epByap ¢ 0Opa3LoM IIOMELIAIT B FOPSUYIO
MM XOJIORHYIO BOASHYIO OaHIo.

11.1.3 Tlepuox BpeMeHU MeXIy OKOHYaHHEM a’palliy U Ha4aJloM HarpeBaHus oOpasia He
nosxeH OpiTh Gonee 1 4.

11.2 OkoHuaTebHAs cOOpKa

11.2.1 CobuparoT cexuuro pesepByapa (MHCTPY KLHS s [IOJIb30BATENIsE).

11.2.2 YcraHaBnuBaioT pe3epByap U COCAUHSIOT JIMHUM COIVIACHO MCIOJIb3yEMON MOAEIH
JFTOT (“HCTPYKUMS ISt TIOJIB30BATEIIS).

11.2.3VY nansiroT3a U THBIIK OJIITa4 OKUITOCOE T HHAIOTBBITY CKHO€OTBEPCTHEKCEKIIMUTIONOTD
eBaTesst. Ty OIMEPALUI0 IPOBOASAT ObICTPO, 4TOOBI CBECTH K MUHUMYMY HOTEPIO TOILIMBA.

11.2.4 TIpoBepsIrOT BCe JIMHUH, YTOOBI FAPaHTHPOBATH TEPMETUYHOCTD.

11.2.5 IlepenpoBepsroT mojoskeHne Tepmomnapsl. OHa HOKHA OBITH PACIIONIOXKEHAa Ha
ypoBHe 39 MMm.

11.2.6 VOexparoTcs, 4TO NPUEMHUK KOHAEHCATHON JIOBYIUKM IyCTON (TOJBKO IS
mopeneii 230 u 240 ycranosku JFTOT).

11.3 BxaroueHue NUTAHUS U ofecriedyeHHe AaBJIeHHUS

11.3.1 BruttouaroT TymMOnep «nuranne» «KPOWER» B nosuriuio «BriroueHo» «ON».

11.3.2 Briro4aroT yCTPOHCTBO TPEBOXKHOU CHrHajm3anmu «AP» B Momensx ¢ py4HbIM
BKJIIOYEHHEM 3ToH curHanmmsanun (Moxenu 202, 203 u 215 ycranosku JETOT).

11.3.3 MenneHHO IOBBIIAIOT TAaBJIEHHE CHUCTEMbI NPHONU3UTENbHO A0 3,45 MIla, kak
VKa3aHO B MHCTPYKLUSAX AJs MoJb3oBatTeneldt ays moxenein 202,203 u 215 ycranoBku JFTOT
(cm. A2.2.5).

11.3.4 TIpoBepsitOT CHCTEMY Ha TIepMETU4HOCTb. Ilpu HeoOXomuMocTH COpachHBaIOT
JOAaBJICHHUE CUCTEMbI HACTOJIBKO, LIT06I:~I 3aTsIHY Th COCAUHUTECIIbHBIC HYaCTH, UMCIOIITUE YTCUKY .

11.3.5 Peryastopbl YCTaHABIMBAIOT B COOTBETCTBHH CO CTaHZAPTHBIMH pabodnMu
YCIIOBUSIMH.

11.3.6 HarpesaroT TpyOKy monorpesatesisi 1 KOHTPOJUPYIOT €e TeMIepaTypy TepMOMNapoii,
obecrieunBasl TeMIepaTypy MCHbITAaHUA B COOTBETCTBHH C TPeOOBaHMSIMH crerudukald Ha
TorBo. K mokasaHWsAM TepMOMapbl MPUMEHSIOT MOMPABKY, MOJYYEHHYIO TPH MOCIEAHEN
nosepke (A2.2.8).

TIPUMEYAHUE Hcneitanue Ha ycranoBke JFTOT MOMKHO IpOBOAMTH A0 MAKCHMAJIBHOM TEMIEPATyphbl

TpyOxu, pasHO# 350 °C. TeMmneparypa, NpH KOTOPOH CNCAYET MPOBOAMTD HCIBITAHAE, M KPUTCPHH MPABHIbHOCTH
PE3yIBTaTOB OOBIMHO COAEPIKATCA B CNICLH()AKANMSX HA TOILTABA.

11.4 Iyck

11.4.1 Jins kaxnoii MOJENH HCIONB3YIOT MPOLEAYPY, OMHCAHHYIO B COOTBETCTBYIOILEH
HWHCTPYKIUH AJIsI OJIb30BATENA.

11.4.2 Hexotopsie Monenu JFTOT MOTyT BBIIONHATE OTACIBHBIC STAallbl aBTOMATHYECKH,
HO cniefiyeT yOemuThesl, uTo:

11.4.2.1 C Hauana aspaliiil O HaYaJla HArpeBaHUs MPONLIo He Oonee 1 4.

11.4.2.2 BafinacHblii BEHTHJIb MAaHOMETPA 3aKPBIBACTCS, KAK TOJBKO TEMIIepaTypa TpyOku
HofiorpeBareNsi JOCTHraeT YPOBHS WCIBITAHWS, M TOIUIMBO, TakUM OOpa3oM, Ha4YHHAET
NpOTEKaTh Yepe3 UCTIbITaTeNbHbIi GuibTp (cM. A2.2.6).

11.4.2.3 MaHoMeTp yCTaHOBJICH Ha HyJib (cM. A2.2.6).

11.4.3 TIpoBepsOT CKOPOCTh HOTOKA TOIUIMBA II0 CTAHAAPTHBIM PabOYHM YCIOBHSIM C
HOMOLIBIO XPOHOMETPaXka MHTEPBAJIOB BPEMEHH HIIM IOACYETa CKOPOCTH MOZAyuH MO KaIUsIM B
TedeHue nepsbIX 15 Mun ncnbitanus (cm. X1.5)
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IMPUMEYAHUE Ilpu noacyeTe CKOPOCTH MAJCHAS Kaneb NEPBYIO KAIUIO CUHTAIOT HYJICBOH W HAYHHAIOT
orcuer BpeMeHH. [Tpu nageHuu 20-# Karm 0TMEYAr0T 00Iee BpeMs.

11.5 UcnbiTanue

11.5.1 Bo Bpemsi uchbITaHUs PETMCTPUPYIOT Nepenaj AaBICHUS HA MPEHU3MOHHOM
¢bunbTpe Kaxxkabie 30 MuH (He pexe).

11.5.2 Ecnu nepenan aapieHus Ha GUIBTPE HAUHHACT PE3KO YBEIHUMBATHCH, a TpeOyercs
npoBecTH MojiHoe (150 muH) ucnbiTaHue, oOmMA INA BCex Momeneii OalinmacHbI BEHTHIb
nomkeH ObiTb  OTKpwIT. IlompoOHocTm paboThl  GalimacHONH CHCTeMbl HPHBEIEHBI B
COOTBETCTBYIOIEM PYyKOBOJCTBE 1A MMOJIb30BaTens (cM. A2.2.2).

11.5.3 IIpoBomsAT ewme OAHY NPOBEPKY NOTOKA B TEUEHUE 3aKJIIOYUTENBHBIX 15 MUH niepen
BeIKIrOueHueM (cM. 11.4.3 u X1.5).

11.6 TemneparypHblii npoduas TPyOKH nogorpeBaTes
Ecnu tpebyeTcs TemIiepaTypHblit Tpodmis TpyOkH NOOOTPEBaTeNs, TO €ro ONpPeaelsiioT B
cootseTcTBHH ¢ X1.4.

11.7 BoikioueHnue

11.7.1 Tonbko ans moxeneit 202,203 u 215 ycranosku JFTOT:

11.7.1.1 Bomurouaror moporpesarens «HEATER», 3arem Hacoc «PUMP», yctaHOBUB
COOTBETCTBYOILHE TyMOIEph! B moioxeHne « OFF» (BBIKIIOYEHO).

11.7.1.2 3akpreBator kimanaH nozmauu a3ota «NITROGEN PRESSURE VALVE» u
OTKPBIBAIOT pyuHO#i OatimacHsiii BeHTHIIE KMANUAL BYPASS VALVE.

11.7.1.3 MennenHo oTkpbiBatoT kianal crmycka asota «NITROGEN BLEED VALVEy,
OpU  Hajdu4ue, 4YTOOBI OOECHEUUTH CHIDKCHHE [AaBJIEHHS CHCTEMBI CO  CKOPOCTBIO
npubnusurensuo 0,15 MITa/c.

11.7.2 Mogenu 230 u 240 yctanoBku JFTOT BBIKIIOYAIOTCS aBTOMATHYECKH.

11.7.2.1 Tlocne BBIKIIOUEHHs IIOBOPAYMBAIOT CEJNEKTOPHBI BeHTWIb noroka «FLOW
SELECTOR VALVE» B nonoskenune « VENT» (Bentussiuust) st cOpoca raBieHus.

11.7.2.2 TIpuBoz NOpIIHSA OTKIIOYAETCS aBTOMATHYECKH.

11.7.2.3 H3mepsA0T KOJIMYECTBO KOHIEHCATa B NPHUEMHMKE JIOBYIIKH, IOCJIE YEero €e
OITy CTOLIAIOT.

11.8 lemonTax

11.8.1 OTcoenuHsIOT JNUHUIO BBOJA TOIUIMBA B CEKLHMIO MOAOTPEBATENs U 3aKPbIBAIOT
BITYy CKHO€ OTBEPCTHE KOJINAYKOM JUISl IPEAOTBPALIEH!s yTeUKU TOILIMBA U3 pe3epByapa.

11.8.2 OTCOenuHAIOT CEKIHIO MOOTPEBATEN.

11.8.2.1 AKKypaTHO OTCOEOHHSIIOT TPYyOKy MOAOrpeBaTessi OT CEKLHH HOAOrPeBaTeis, He
KacasiCh LIEHTPAJIbHOMN YaCTH TPYOKH, U CHUMAIOT NPELIM3HOHHbINA QUIBTD.

11.8.2.2 IIpombiBatoT TpyOKy pacTBOpHTENEeM IO 7.2 CBEPXy AOHH3Y, BKIIIOYAsd YacTb, 3a
KOTOpPYIO ee nep:kanu. JIaloT BBICOXHYTb, BO3BpAINalOT TPyOKy B HCXOAHBIH KOHTEHHep,
MapKHpPYIOT HACHTH(UKALMOHHBIM HOMEPOM U COXPAHSIOT AJI OLEHKH.

11.8.3 OtcoenuHa0T pe3epByap.

11.8.3.1 HM3MepsIOT KOJNUUECTBO M3PACXOOBAHHON >XHJIKOCTH, INPOKauYE€HHOH BO BpeMsi
UCHbITaHUs. BpakyloT UCNIBITAHUE, €CIIU 3TO KOJMYECTBO MeHbIue 405 cm.

11.8.3.2 YTunu3upyroT HCNOIb30BaHHOE TOILIUBO.

12 Ouenka TpyOxH nogorpeBaTesist

12.1 Otnokenuss Ha TPyOke MONOrpeBaTelNsl OLECHMUBAIOT BH3YaJbHO B COOTBETCTBUH C
[Ipunoxkennem A.
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12.2 TpyOky BO3BpalalOT B IEPBOHAYAJBHBIN KOHTEHHEP, PETHCTPUPYIOT IaHHBIE,
COXPAHSIOT TPYOKy AJIst HOBTOPHOU B3y aJIbHOM OLIEHKH.

13 Oruer

13.1 B oTuer BKIIOYAIOT CAEAYIOIINE JaHHBIE:

13.1.1 KoHTponbHYO TeMnepaTypy TPyOKH MOROrpeBaTes, T. €. TEMIIEPaTypy TOILINBA.

13.1.2 Ouenky oTnoxeHHi Ha TPyOKe IOZOrpeBaTEIIs.

13.1.3 MakcumMaJbHBIA Tepenan NaBleHHs Ha NPELU3UOHHOM (QWIBTPE B TEUCHHE
HUCIBITAHUA WM BpPEMS, HGO6XOJZ[I/IMOC A1 OOCTUIXKCHUST IIEperaaa MaaBJICHUsI, PABHOI'O
25 mm pr. cr. Hna mogmeneit 202,203 ycranoBku JFTOT 3anuceiBatOT MaKCHMAaJbHBINH
3aperuCTPUPOBAHHBIN Niepenan naBieHus AP, Mony4YeHHbll B TEYeHUE UCTIBITAHMSL.

13.1.4 Ecu oOpraHOe Bpemsi ucnbiTanus 150 MUH He OBLIO BbIOEpIKaHO, HANPHUMEDP €CIU
WCIBITAHHE OCTAHOBWJIOCH M3-3a HEIOJAAOK, CBSI3aHHBIX C MMEpPenagoM AABJICHUS, OTMEYaIoT
BpEeMs UCTIBITAHMS, COOTBETCTBYIOLIEE 5TOH OLICHKE OCaaKa Ha pr61<e noaorpeBaTessl.

IMPUMEYAHME Ouerky TpyOxu mmu Kputepuit 4P, i 00a (akropa HCTONB3YIOT I ONpPEACICHHA:
«BBIACPKUBACT» MU «HE BBIACPKUBACT» 00pa3el] TOIIMBA HCTIBITAHHE TPH 33JaHHOH TeMmeparype.

13.1.5 OrpaboTaHHOE TOIUIUBO B KOHLE OOBIMHOTO MCMBITAHUA. JTO - KOJHYECTBO
JKUIKOCTH, HaxOAsIleHCs Haj IUIABAIOLIMM MOPIIHEM, WIH o0liee KOJMYEeCTBO >XHIOKOCTH B
CTaKaHe I0CJIe BBITECHEHUS BOIbI B 3aBUCUMOCTH OT Mozaenu ycraHoBku JFTOT.

13.1.6 MoxHO 3amnucaTh CepuiiHbIil HoMep TpyOKH MoxorpeBaTens.

14 IIpenn3HOHHOCTDL U OTKJIOHEHHE

14.1 MesxnabopaTopHble ucmbiTanusg MetonoM JEFTOT npoBoAWNOCh B COOTBETCTBHH C
ACTM E 691 B 11 nabopatopusix Ha 13 ycranoBkax aByx moneiei ycraHoekd JFTOT Ha matu
TOIJTMBAX TPHU ABYX Temreparypax Bcero Ha 10 obOpasumax. Kaxnmas nabGopaTopus no KakaoMy
o0pasiy mosy4iia JBa pe3yJibTara.

14.1.1 TepMUHBI KTIOBTOPSIEMOCTD (CXOMUMOCTB)» U «BOCHPOH3BOAMMOCTbY» B HACTOSLIEM
paszene uCIob3yIoT, Kak ykazano B ACTM E 177.

14.2 IIpeun3MOHHOCTD

[Ipe3uOHHOCTh 3TOTO METOA HENb3s yCTAHOBUTb, T. K. ObUIO OMpeNeNeHo, 4TO
pesynbTaThl MO METONY HCHbITAHWSA HEJb3s aHAJIM3UPOBATh C TMOMOLIBIO CTaHOAPTHBIX
CTATUCTUYECKUX METOIOB.

14.3 OTk10HEHHE

OTKHOHCHI/IC MeToaa HCBO3MOXHO OI_ICHI/ITB, T. K. pesyanaTbl HUCIIBITAHUA
TEPMOOKHCIIUTEIBHON CTaOMIBHOCTH PEAKTUBHOIO TOILUIMBA OIPEAENAIOT TOJBKO HACTOSIIHM
METOIOM.

10
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IIpunoxenne A
(obszamensvroe)

Al MeToa BH3YAJILHOH OLIEHKH HCMBITATEILHBIX TPyOok nogorpesarens JFTOT

Al.1 Ob6nacTe npHMeHeHHs

Al.1.1 Hacrosmmii MeTON YCTaHABJIMBAET MpPOLEAYPY BHU3YAJIbHON OLIEHKH TPYyOKH
nojorpesaresisi no Hacrosimemy crangapty, meron JETOT.

A1.1.2 OKOHUYATENBHBIM PE3yJIBTATOM HACTOSIIErO0 METOAA HCIBITAHUS SIBJISIETCS OLIEHKA
[[BETA OTJIOKEHHUS HAa TPyOKe Ha OCHOBE ILUKaJlbl, YCTAHOBJICHHOW JUIi NAHHOTO METONA
HCIIBITAHUS TUTIOC IBA JOIOJHUTENbHBIX KPUTEPHUs «Aa/HET», YKa3bIBAIOIINX Ha HAJIWYUE SIBHO
GonpLIOro U30BITKA OTIOXKEHUIT WITH HEOOBIUHOTO OTJIOXKEHHUS, WM U TOTO, H JIPyTOro.

Al.2 IoKyMeHTbI, HA KOTOPbleé HMEITCS CChIIKH

A1l.2.1 Ilpunoxexnue

Konopumerpudeckuii CTaHAapT 111 OLEHKH OTJIOXKEHUH Ha TPy Oke™.

A1.3 Tepmunoaorus

A1.3.1 Anomanbheiii: LiBeT oTnoxkeHus: Ha TpyOke, KOTOPBIH HE ABIAETCS «pagy>KHbIM» U

HC MOXO0XK Ha LIBETAa KOJOPUMETPUICCKOIO CTanaapTa.
IMPUMEYAHHUE 310 OTHOCHTCA K LIBETAM OTIIOXEHHIi, TAKHM KAk CHHHC (TONyOBIC) H CCphIC, KOTOPHIE HE
COOTBETCTBYIOT KOJIOPHMETPHUCCKOMY CTAHAAPTY.

A1.32 «pamyXHblii» (XBOCT mMaBiuHA). MHOTOKpacodHoe OTJIOXKEeHHe Ha TpyOke,

nonoOHoe panyre.
[TPUMEYAHHE J10T THN OTJOXKEHHA BBI3BAH dP(PeKTOM HHTCP(PEPCHUUH, €CIH TOJNMMHHA OTIOKCHHSI
MPEBBITACT YeTBEPTD [UTAHBI BOJIHBI BUAHMOTO CBETA.

Al1.3.3 onenka TpyOku: Illkana, cocrosimast w3 10 ormenbHbIX AeneHuii, or 0 10 > 4 ¢
MPOMEXYTOUYHBIMUA YPOBHAMHU JUIsI KaXKAOrO HOMEpa, MPHU 3TOM, HA4YHMHASL C €IWHHULBI, HOMEpP

Ka)XXIOro YPOBHsI OyET MEHbLIIE CJIETYOLIETO.
TTPUMEYAHUE 1 Ilkana B3sra u3 5 useros:; 0; 1; 2; 3; 4 mo konopumerpuyeckomy cranaapry ACTM.
[TPUMEYAHUE 2 IMomnas mxkama cocraBmeT: 0, < 1,1, < 2,2, < 3,3, < 4.4, > 4. Heobs3aTempHO, IT0OBI
KQKI0C ACTICHUEC HMETIO OTUHAKOBYHO A0COMIOTHYIO BEIMUMHY. UEM BBIIIEC HOMED, TEM TEMHEE OTIIOKCHHE.

Al.4 CymHocTb MeTOAA

Al.4.1 B HacTosieM MeTOHe HCIBITAHUS HCIIONB3YET CIEeUAIbHO CKOHCTPYHPOBAHHYIO
CBETOBYIO KaMepy Ui OcMOTpa TpyOku momorpeBaTessi. TpyOka 3akperuiiercss B Kamepe C
MOMOIIBIO CIIELMAIBLHOrO AeprkaTesst. OMHOPOIHOCTb MOBEPXHOCTH HOBOW TPYOKHM OLIEHHBAIOT B
ONTUMAJIbHBIX CBETOBBIX YCJOBUSX KaMmepbl. LIBeT OTJIOKEHus Ha TpyOKe OLEHHMBAIOT IyTEM
CpPaBHEHMs C IUIACTUHON KOJOPUMETPUUECKOrO0 CTaHAapTa, MOMELIAeMOHl B ONTUMAaIbHOE
MOJIOXKEHHUE Cpa3y 3a TPyOKOii IPU OCBEIEHUU U YBEJIUUEHUH.

Al.5 3naueHue U NpUMEHEHHE

Al.5.1 Ilpepmonaraercs, 4YTO OKOHYATENBHOW OLIEHKOW TpPYyOKH SIBISIETCS OLIEHKa
COCTOSIHUS OTJIOXKEHUI Ha TPyOKe OT pa3IOKUBILIETOCs TOILINBA.

Ora OuUeHKa SABNSETCS OCHOBaHMEM Ui 3aKJIIOYEHNs O TEePMOOKUCIUTEIbHOMN
cTabrIbHOCTH 00pasiia TOILTHBA.

Al.6 Annaparypa

A1.6.1 Anmmapatypa st OLIEHKU OTJIOXKEHUsI Ha TpyOke moxorpesatesisi. L{pera oTioxeHuit
Ha TpyOke momorpeBatelisi OLEHUBAIOTCS C IMOMOLIBIO TyOepaTopa M KOJOPUMETPUYECKOTO
craanapra ACTM.

* CM. CHOCKY K 2.2.
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Al1.7 O6pa3upl s HCNBITAHUS (MCBITYeMble 00pa3ib)

Al1.7.1 Cnemyer akkypaTHO oOpaiuaThcss ¢ TpyOKO# MOmOrpeBaress, He Kacasich ee
LICHTPAJIbHOM YaCTH.

TTPUMEYAHUE IIpn npHKOCHOBEHHH K OCHTPY HCHBITYEMOM TPyOKH MOXKHO 3arpA3HHUTH €€ MOBEPXHOCTH

MM HapyIIHMTh OBEPXHOCTh OTIOKCHHH, MM M TO, H APYTrO€, KOTOPHIC JOJDKHBI OLCHUBATECA B NIEPBOHAYAILHOM
COCTOSIHHH.

A1.8 CranpaptHeie paboune yCinoBust

A1.8.1 BHyTpeHHsIs CTOPOHA CBETOBOM KaMephl - YepHast HEMpO3pavHast.

A1.8.2 HMcrounuk cBeTa - TpU Jlamnbl Hakanueanus 1o 30 BT orpaxkaromero tuna. Bee
JIaMITBI IOJDKHBI paboTaTh, 00ecneunBas ONTHMAIbHBIE YCIIOBHSI OCMOTPA.

A1.8.3 Jlse naMmbl pacHojiOXKEeHbl BHH3Y, OHA - CBEpPXY, KaXAas JiaMIa HampaBjieHa K
JepoKaTeNo TPYOKH U KOJIOPHMETPHUYECKOMY CTaHAAPTY.

A1.8.4 [IBykpaTHOE yBeJHUUEHHE O0JIACTH OXBaTa CMOTPOBOI'O OKOIIEYKA.

A1.8.5 OueHmuKH - 1ULa, KOTOPbIE MOTYT OLICHUBATD IBETA (T.€. OHU JOJDKHBI XOPOIIO MX
pasyinyaTh).

A1.9 lNoBepka 1 HOPMUPOBAHUSA

Al19.1 Jind 3TOro HUCHBITaTENLHOro OOOPYAOBaHMs HOPMHPOBaHHS HE Tpedyercs.
H3BeCcTHO, YTO KOJOPUMETPHYECKHUI CTAHAAPT BBILUBETAET U €r0 ClEAyeT XPaHUTb B TEMHOM

MECTC.

IMPUMEYAHHME Cpok ciay:kOBl KOJIOPHMCTPHYCCKOTO CTAHAAPTA HE YCTAHOBICH H 3aBHCHT OT TOTO,
MOCTOSHHO IUIH IICPHOAMYIECKH CTAHAAPT MOABEPracTCs BO3ACHCTBHIO CBeTa. LlenecooOpa3HO XpaHUTh OTACTBHBIH
CTaHIAPT B TEMHOTE ATA IEPHOTMYECKOTO CPABHCHHA C HHM PETyIMPHO NMPHMCHACMOTO CTaHZApTa. Bo Bpems
CpPaBHEHHUS ONTHMATBHBIMH YCIOBHAMH AB/LFOTCS YCIOBHS CBCTOBOM KAMEPHI UL OLICHHBAHKA TPYOKH.

A1.9.2 HopMupOBaHus TEXHUUECKUX NIPUEMOB OLICHKU

A1.9.2.1 Ilpu oueHke OTIOXKEHHH Ha TPyOke Mojorpesaresisi HauOoJiee BaXKHbI CaMble
TeMHbIE OTIOXKeHHs. OLIEHHBAIOT CaMOE TEMHOE ONHOPOAHOE OTJIOXKEHHUE, a HE YCPEOHEHHBIH
LBET ILIOLAAN OTJIOKEHUS.

A1.9.2.2 Ilpu oLieHKE OTJIOKEHHI PacCCMaTPUBAIOT YYaCTOK C CAMBIM TEMHBIM CILIOLIHBIM
I[BETOM, KOTOPBIA MOKPBIBAET ILJIOWIAAb, PABHYIO WM OOJIbLIE, 4eM KPyr pa3MepoM, PaBHBIM
MOJIOBMHE AUaMeTpa TPyOKH.

A1.9.23 HrHopupyIOT MOJOCKY OTJIOXKEHMIH, KOTOpas MO IIMPUHE MEHee 4YeTBEpTU
Ivamerpa TPyOKH, He IPUHUMAsi BO BHUMaHHUE JJIHHY 3TOM MOJIOCKH.

A1.9.2.4 UrHopHpyIOT IATHA, MOJIOCKHU WJIM LiapanuHbl Ha TpyOKe, paccMaTpuBas UX Kak
nedextst TpyOku. OOBIMHO OHM OTCYTCTBYKOT, T. K. Mepe] HCIOJb30BaHHEM TPYyOKy
OCMaTPHUBAIOT, YTOOBI HCKITIOYUTH OPAKOBAHHYIO.

A1.10 IlpeaBapuTe/ibHASI OLIEHKA HOBBIX TPYOOK

A1.10.1 OcmatpuBatoT TpyOKy 6€3 yBeIH4eHHs MPH OCBELICHHH JIJAOOPATOPHH.

Ecnu nedext BuneH, To TpyOKy OpakyloT. 3aTeM ¢ MOMOLIBIO YCTPOICTBA ISl BH3YaJIbHOM
oueHku TpyOku (TybepaTopa) paccMaTpuBaroT LEHTp (Dojee TOHKHIA y4acTok) TpyOKu Mexay 5
U 55 MM Bbinre HIDKHEro mednka. Ecim nedext 3ameueH, ycTaHaBnuBaioT ero pasmep. Eciu o
Gonee 2,5 mm’, Tpybky Opakyror. Ha Pucynke Al.l npusenena WITIOCTpauusl Ae(eKTHBIX
JIomaneii, 5JKBUBaJeHTHbIX 2,5 MM
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/ - BMHa cnbITaTeNbHOW Niowaau - 60 Mm;
2 - NpyMepbl nnowaam 2,5 MM': KBagpaT, NATHO, NofocKa wupuHoi 0,8 Mm

PucyHok Al.l -[leheKTHbIe NaoLagn

A1.10.2 NccnepytoT TpybKy Ha NPAMU3HY, KaTas ee Nno NOCKO NOBEPXHOCTU U OTMeYas
3330p MeXAy MAOCKOW MOBEPXHOCTbIO W LEHTPaNibHOM CeKumeid. J1iobyto M30rHYTYH TpyoKy
OpaKy'oT.

A1J11 lMNMpoBefeHne UCNbITaHUA

A1.111 YcraHoBKa Tpyb6KK nogorpesarens

A1.1111 BepxHWA KOHel TPyOKWM 3allefiKMBalOT B 3aXKUMe [epxaTens Tpy6ku
nozorpesaTens.

A1l 1.1.2 MpoasuratoT Tpy6KY nogorpesatens B AepXkatesb 40 ynopa.

A11113 MMepegsuraloT AepXkaTenb C HarpeBaTeslbHOM TPYOKOA MO HanpaBnstoLiemMy
CTEPXXHIO B YCTPOMCTBO A1 BU3YasibHON OLEHKN OT/IOXKEHWIA.

Al11114 Bpawasa gepxatenb, pacrnofiaraloT TpybkKy nogorpesatens Tak, 4Tobbl 6biia
BW/[Ha CTOPOHA C CaMbIM TEMHbIM OT/IOXEHVEM.

A11115 BcTaBnawT KonopumeTpuyeckuniA  ctaHgapt ACTM B ycTpoicTBO Ans
BU3ya/IbHON OLEHKMN OTNIOXEHWI Ha TPyOKe.

A1l 1.2 OueHka

A11121 CpaBHMBAlOT LBET CaMOro TEMHOIO OT/NIOXeHWs Ha Tpybke noporpesaTens
BbILLIE HWXXHEro naeymMka Mexgy 5 MM U 55 MM C KonopumeTpuyeckum ctaHgaptom ACTM.
OTNOXeHWe OLEHMBAIOT TOMbKO B TOM Cryyae, eciv nnowaab ero 6onee 2,5 MM2 v LWIMpUHa
Mon0CKN UM NATHa 6onee 0,8 MM.

Ha PucyHke Al.l npuBefgeHa WAAKOCTpaUMs MSATEH WM MOAOCOK MNOLWAAbt0, PaBHOW
25 mMmM2

A11122 Ecnv UBeT camMoro TeMHOro OT/IOXKEHUS COOTBETCTBYET KO/IOPMMETPUYECKOMY
CTaHZapTy, TO CliedyeT 3anucatb ero HoMep.

Al11123 Ecnum UBeT CcamMOro TEMHOrO OLIEHMBAeMOro OT/IOXKEHWS Ha Tpyoke
noforpeeaTenss HaxoAMTCA B OYEBUAHO MEPEXOAHOM COCTOSHUM MeXAy /obbiMK  ABYMSA
CMEXHbIMW  KONIOPUMETPUYECKUMY  CTaHZapTamu, OLEHKY CnefyeT 3anucbiBaTb HOMEpPOM
MeHbLLE, YeM Bonee TEMHbIA CTaHAApT (T.e. ¢ 601ee BbICOKON LUGPONA).

A1.11.2.4 B cnyvae, ecnv LBeT OTNIOXKEHNS Ha TpyOKe mofgorpesaTtens He COOTBETCTBYeT
LiBeTaM  KONOPUMETPUYECKOro  CTaHAapTa, MWCMOMb3ylT  ChefyloliMe npasuia  OLEHKU.
Mcnonb3yloT cTaHAapTHble TEPMUHLI

- €C/IM OT/IOKEHME WMeEeT LBeT «pafyXXHblii», OLEHMBAOT ero Kak Kog P, a Takke
OLLeHMBAIOT /11060€ OT/IOXKEHVE, KOTOPOE MMEET HOPMa/IbHbINA LBET, UK
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- €CIId OTJIO)KEHHE MMeeT HeOObIYHBI aHOMAJIbHBIN I[BET, OLICHUBAIOT €ro Kak Koa A, a
TaKKe OLEHUBAIOT JIDOOE OTJIOKEHHE, KOTOPOE UMeeT HOPMAJIbHBIII L{BET.

Al1.113 VaanaorT oueHeHHyio TpyOKy momorpeBaTeNsi H  BO3BpallalOT €€ B
MEePBOHAYAIIbHBIN KOHTEIHEP.

A1.12 3anuce pe3ynbTaToB

A1.12.1 3amuceiBalOT YHCIOBYIO OIIEHKY TpyOkH momorpesatens noc A win P, uiu to u
Ipyroe, ¢ JOMOJHUTEIbHBIM OIMCAHUEM NIPU HEOOXONUMOCTH.

A1.12.1.1 Tlpu 3anucy NOJTHON OIEHKH 3aMHUCBIBAIOT MAaKCHMAJBHYIO OLEHKY, HO €CIH
MPUCYTCTBYIOT LIBETA, KOTOPBIE HE COTIACOBBIBAIOTCS C KOJOPUMETPUYECKUM CTaHAAPTOM, TO UX
TOXE 3aIIUCHIBAIOT.

A1.12.1.2 Eciii mpUCYTCTBYIOT OTIIOKEHHMS TOJIbKO KOJ0B P vy A, Wiy UTOro, U Jpyroro,

3aIUCHIBAIOT TOJIBKO MX U HE MBITAIOTCS OLEHUBATh LU(POBOIL KI1acc.

TTPMEP 1 TpyOka momorpeBaTe/si HMEET MAKCHMANBHOE OTJIOKEHHE, MONAJA0MIECE MKy KOJaMH 2 U 3
KOJIOPHMETPHUCCKOTO 3TANOHA 0e3 HammJus ApyTrHx nBeToB. OO oleHKa TpyOkn OyaeT Menee 3.

TTIPUMEP 2 CaMoe TEMHOE OTIOKCHHC HA TPYOKE COOTBETCTBYET KOAY 3, HO TAlOKE HNPHCYTCTBYET
«PamyKHOE» OTIOKCHHE. [TOTHYI0 OLCHKY TPYOKH 3alHCHIBAIOT Kak «3P».

TIPUMEP 3 TpyOka mnomorpeparelsi HMEET OTIOKEHHE, KOTOPOE COOTBEICTBYeT koay 1
KOJIOPHMETPHUCCKOTO CTAHIAPTA, HO TAKKES HMCET AHOMAIBHOE OTJIOXEHHE. [T0HYI0 OLIEHKY TPyOKH 3aNHCHIBAIOT
Kak « LAy,

A1.13 IIpeun3uoHHOCTb U OTKJIIOHEHUE

A1.13.1 Ilpenu3suoHHOCTD

ITpenn3nOHHOCTE MPOLEYPhI JAHHOTO METOAa U3MEPEHHs OLIEHKH OTJIOXKEHHs Ha TpyOke
HAXOIUTCS B IIPOLIECCE ONPENEIIECHUs.

A1.13.2 OtknoHeHue

ITockonbKy 3HaueHHWE OLIGHKH OTJOXEHWs Ha TpyOke ONpeaensercss TONbKO IO
HACTOSIIIEMY METOIy, TO ONPENENIUTh OTKJIOHEHHE B TPOLIEAYpe OLEHKH OTJIOXKEHHS Ha TpyOke
HE NIPEACTABIIACTCA BO3MOYKHDBIM.

A2 Anmaparypa

A2.1 UcnbiTaTeIbHAA YCTAHOBKA

A2.1.1 Ycranoska JFTOT, onucaHHasi B HACTOALLEM MPUIIOKEHUH, SIBIACTCA yCTaHOBKOH
IUTsL OTIPE/IEJIEHHS] TEPMOOKHCIHMTENBHONH CTA0OMIbHOCTH aBHALMOHHOIO TYpOHHHOIO TOIUIHMBA.
Cyuectyer 5 mozeneit JFTOT, k KOTOpbIM HuXe AaHbl onucanus. Bce momenu cHabxeHbI
yCTPOHCTBOM JuIs Mozadu oOpasna TOIUIMBA ONHOKPATHO 4Y€pe3 MCHBITATENIbHYIO CHCTEMY IO
METAUTMYECKOW HCTBITaTeNIbHOM TpyOke M mpeuusHoHHbld GuibTp. HMeroTca cpenctsa
KOHTPOJISI ¥ M3MEPEHUsI TEMIepaTypbl MPOOHOro oOpaslia, /AaBJICHUS B CUCTEME U Mepemnana
JaBJICHUsI Ha (PUIIBTPE, a METOBI KOHTPOJISI U H3MEPeHHs1 MEHSIOTCS ¢ Kaxknoit monenbio JFTOT.

Mexanu3m noaayu obpasiia npeacrabiser coO0oil HarHeTaTeIbHbIA MEeCTePEHYaThIi HACOC
WJIY TOPIITHEBOI HACOC.

A2.2 Tloapo6HOCTH HCIBITAHUS

A2.2.1 Obmee onucanue

B Hacrosimmem ammapare HCIHOJNB3yKT (PUKCHPOBaHHBIH O0BEM PEaKTHBHOIO TOIUIHBA,
KOTOpBI OTQHUIBTPOBAJIM W 3aT€M adpUpPOBAJM, Hacelmas obOpasen Bo3ayxoM. Bo Bpems
UCIIBITAHMS] TOTUIMBO MOJAKOT C MOCTOSIHHOM CKOPOCTBIO BAOJIb HAMPETON aIFOMHHUEBOH TpyOKH,
MOAZIEPKMBAsi OTHOCHTEJILHO BBICOKYIO TeMIepatypy, oOpraHO 260 °C, omHako OHa MOXKET ObITh
BBIIIIE B HEKOTOPBIX CHELH(UKAIHSIX.

Tonmnmeo, HACHIIEHHOE MOCPEICTBOM a’pallii KHCJIOPOIOM, MOXKET Pas3jioXKUTbCA Ha
ropsidel aNIOMUHHEBOH TpyOke mopmorpesatesis, 00pasysl OTJIOKEGHHsS B BUJE SIBHOM IUICHKH.
Kpome Toro, mpomyKTbl pa3jiioKeHHs MOTYT YXOIOUTb C TOTOKOM TOIUIMBA H 3aXBaTbIBATHCS
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NPEeU3UOHHbIM  (uiabTpoM. /[lisi  ONpemeNneHusi OKUCIMTENbHOH CTabMIBHOCTH —TOIUIMBA
HCHOJIB3YIOT Kak YBENMYCHHE [lepernaja JaBlICHHs Ha TPELU3HOHHOM (QuubTpe, Tak H
OKOHYATENbHYO OLEHKY TPyOKH mogorpesaressi.

A2.2.2 TomumMBHASI CHCTEMA

Caexe(hunsTpOBaHHOE W a3pPHPOBAHHOE TOILIMBO B HAYANBHOH CTaagWH MOMEIIAIOT B
pesepByap, 3aTeM OJHMH Pa3 MPOKAYMBAIOT 4Yepe3 YCTAHOBKY B MPUEMHHK JUIsi OTPabOTaHHOrO
obpasua. Jlns mepememenus oOpa3lia MCHOJNB3YIOT IOPIIHEBO HACOC, MOJAEPKHBAIOLIMI
ckopocTh motoka 3,0 CM’/MUH U [PEOJOJIEBAOIIHIA JIFOObIe BO3MEHCTBHS Ha TMOTOK OT
HayajbHOro 3abmsanus (Quubsrpa. Jlomyckaercst OTKIOHeHHE ckopoctu noroka 10%. Ecnu
3a0uBaHue (PUIBTPA CTAHOBUTCS CEPHE3HBIM, TO IS TOrO, YTOObI 3AKOHYUTH UCIBITAHUE, MOXXHO
OTKpBITh OaiilacHbIii BEHTHJIb, PACHOJNOKEHHBIA Iepel NPeLu3HOHHBIM GHIBTPOM. 3aTeM
moboe oTiokeHHe Ha TpyOKe Momorpesaresisi MOXXKHO OLEHHBaThb Ha OCHOBE 3aKOHYEHHOIO
HCIIBITAHUS.

A22.2.1 OCHOBOI UCHIBITATENBLHON CHCTEMBI SBJISETCS TPyOUaThlil TEMIIOOOMEHHUK HIIH
HCIIBITATE/IbHAS CEKLMS C HAXOMALICHCS B Hel HCIIBITATeNIbHOI TPYOKOii moiorpesaTels, moBepx
KOTOpO#i HampaBisieTcss MOTOK TommBa. Baxkna wneHTpoBka TpyOkHM momorpesarens B
WCTIBITATENbHOM CEKIMH ITOZIOTpeBaTelts, Kak Moka3aHo Ha PucyHke A2.1.

Oror y3en sBisiercst oommM Bo Beex mopessix JFTOT u pemarommM B MOIy4eHUH
BOCIIPOU3BONMEIX PE3yJILTaTOB.

A2.2.2.2 EcTb HEKOTOpBIE APYTHE MOMEHTBI, KaCalOLIHeCs! TOIUIMBHONH CHCTEMBI, KOTOPBIC
3aCNy KUBAalOT BHUMAHHs:

- Mepex MOCTYIUICHUEM B UCTIBITATENbHYIO CEKLHIO TMOJOTPEBATeNs TOTHAC XK€ MO BBIXOZE
U3 pe3epByapa CBeXke€ TOIUIMBO (UIBTPYIOT CKBO3b OyMakHblii MeMOpaHHbI (GUIBTD C
pasmepoM nop 0,45 Mkm;

- TpyOKy momorpeBaTesisi YIUIOTHSIOT B HCIBITATENIbHOH CEKLUMH MOAOrPEeBATENs
KOJIbLIEBLIMH MPOKJIAKaMM U3 3s1acromepa (pucyHok A2.2);

- NPeL3HOHHBIN (GUIBTP M3 HeprkaBewlied cramu nopucrocthio 17 mkm. Ecim stor
GuUIbTp BbI3BIBAET yBEJIMYEHUE NEpeNana JaBJICHHs, TO MOIAeTcsi 3BYKOBOH curHai (0OBIMHO
npu  fgaBneHdd 125 MM pr. CT.), Opemynpexnmarowuii omeparopa. Ilocme 3Toro, mpu
HEOOXOMMOCTH, MOKHO BBIIIOJHUTE 0680 QuibTpa,

- mozenu 202, 203 u 215 ycranoBku JFTOT ucronb3yroT oJuH TOILIMBHBIA pe3epByap ¢
MIABANOIeH KphImeil s pa3feseHus CBEeXero TomumBa (Ha JHE) U OTPabOTaHHOTO TOIUIHMBA
(naBepxy). B monensx 230 u 240 ucmonb3yroTcs 2 pe3epByapa; OAMH - Ul CBEXKero TOIUIMBA,
JIPYTOii - I OTPabOTaHHOTO;
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1- Tpy6ka nogorpesatens; 2 - KOXyX
TPy6KM nogorpesatens; 3 - Mie4YnKo
TPyOKM nogorpesatens B LEHTPe CANBHOIO
oTBepCTUA

PucyHok A2.1 - PacnonoxeHue TpybKkn
nogorpesartens

PucyHok A2.2 - CH60pHbIA YepTex
UCMbITaTeNbHON CeKLMN Tpy6KM
nogorpesaTens

- NMOTOKOM TOM/IMBA BO BCEX MOZENAX MOXHO YNpaBnATb, BU3yaslbHO MOACYMTbLIBAA Kariv
Tonnmea. Mogenn 230 u 240 yctaHoBkum JFTOT NO3BONAKOT M3MepATb 0ObEM MNOTOKA B
3aBMCMMOCTM OT BPEMEHU, YTO CUMTaeTCA 60Mee TOYHLIM U3MEPEHNEM MOTOKa.

A2.2.2.3 Cxembl MOTOKa TOMAMBA [N TPEX OCHOBHbIX KOH(urypauuii JFTOT
npescTasneHbl Ha PucyHke A2.3.
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1- KnanaH ans copoca as3oTa; 2 - KnanaH Ans NoBbILLEHNS AaBNEHNS a30Ta; 3 -
OrpaHVyuTeNlb AaBneHus; 4 - MaHOMETP; 4a - [aT4MK abCOMOTHOIO AaBNeHus
(npeobpasosartenb); 5 - pesepsByap 4/19 TONMBA BMECTe C MOPLUHEM W YNIOTHEHMEM; 5a -
rMapaBnnyecKunii TONNBHbLIN pesepsyap; 6 - HACOC AO3MPYHOLWMIA C NOCTOSHHON CKOPOCTLIO
nojayn; 7 - MHAMKATOP MOTOKA Kanenb (KOHAEHCATHOM NOBYLLKK); 8 - MeMOpaHHbIV (UbTp
npeaBapuUTensLHON OUNCTKY; 9 - perynatop aasneHus; 10 - ucnbitatenbHbld unbtp; 1 -
ncnblTaTeNbHasa CeKUUa CTaHAapTHOM TPyOKM nogorpesatens; 12 - pyyHoi CAMBHON KnanaH; 13
- GaiinacHbIA BEHTWUNb QUNbTPa; 14 -NONNaBKOBbIA KOHTPO/bHLIA KnanaH;/5 - maHomeTp; 16 -
4eTbIPeXX00BON GanacHbIli BeHTUNbL Npeobpasosatens; 17 -audpepeHunabHbIi
npeobpa3oBaTesib XMAKOIo TOMMBA; 18 -TPexXX0A40BON BEHTUNALMOHHBIV (CYCKHO) KnanaH;
19 - NATNX0A0BOIN BEHTUNALMOHHbIV (CMYCKHOR) KnanaH; 20 - 3aKpbITOe BbIXOAHOE OTBEPCTUE;
21 - cocyq BO3AyX0ynoBuTens; 22 - oTpaboTaHHas XMUAKOCTb; 23 - akKyMynaTop; 24 - 06paTHbIN
KnanaH

PucyHok A2.3 - Cxema TONJIMBHOW CUCTEMBbI
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A2.2.3 Cuctema HarpeBaHue/TeMnepaTypHbIil KOHTPONb

AntoMuHneBas Tpybka MoAorpeBaTens HarpeBaeTCsi 3MEKTPUUECKUM TOKOM G0/bLUOIA
CW/bl, NOCTYMAOLWUM OT MOHMXKAKOLLEro TpaHc(hopMaTopa.

Tpy6Ka noporpesartens 3aKUMaeTcs B CPABHUTENbHO THXKE/bIX TOKOMPOBOAALLMX LUMHAX,
OXNlKAaeMbIX BOLON, TeMnepaTypa KOTOPbIX MOBbLILLAETCS CPaBHUTEIbHO Masio.

A2.2.3.1 Perynatop Temnepatypbl BO Bcex wmogensx JFTOT cnyXwuT B KayecTse
MHAMKaTOpa W KOHTpo/inepa. B aBTOMaTMUeCKOM pexume KOHTposniep obecrneuvmsaeT
MOCTOAHHYIO Temnepatypy HarpesaHus BO BPEMSA WCMbITAHUS, MeHsAs, M0 HeobXoA4MMOCTH,
MOLLHOCTb, ANA MNOAAEpPXaHus 3afaHHOro 3HavyeHWs Temnepatypbl. B pyyHOM pexume
KOHTponnep o6ecneumBaeT TOMbKO WHAMKAUMIO Temneparypbl. Paboumii  TemnepaTypHbIii
AManasoH UCMbITaHMSA - 0T TEMMNEPATYpPbl OKpYXKatoLLen cpefbl 4o 350 °C.

A2.2.3.2 Pelwaownmm haktopamy B TeMMNepaTypHOM KOHTPOJE SBAAKOTCA TepMonapa v ee
nonoxxeHne. Cama Tepmonapa AO/KHa ObiTb OTNOBepeHa [ 06ecnevyeHWs Heo6XoanMol
TOYHOCTU. [MONOXEHWe KOHYMKA Tepmonapbl AOMKHO ObiTb TLLATENIbHO OMpefesieHo, YTO6bI
NnokKasaHwe Temrepatypbl BO BPeMs aBTOMaTWYeCKOro KOHTPO/S COOTBETCTBOBA/NO 3HAYEHWUIO
TemnepaTypbl Camoro ropsyero y4acTka Tpybku nogorpesatensi. [lpocTas MexaHuW4eckast
yCTaHaB/MBatoLLas c1cTeMa 06ecrneymBaeT Nerkoe 1 To4Hoe pasMeLleHne TepMonapbl.

A2.2.3.3 Ha pucyHke A2.4 npeAcTaB/ieHa cXemMa OCHOBHOM CUCTEMbI HarpeBaHms.

1- HWXHSASA WKHa; 2 - Tpy6Ka NoJOorpeBatens; 3 - CbeMHOE COeAVHEHMe Ast TepMonapsl; 4
- BEPXHSsA LWKWHa; 5 - NPOBOZ, TepMonapsl; 6 - OXNaxaaroLLas Boja; 7 - cucTeMa KOHTpOns
NUTaHKS; 8 - NOHMXKAIOLLWIA TpaHCchopMaTop; 9 - aNeKTponUTaH1e

PucyHok A2.4 - Cxema OCHOBHOIi CUCTEMbl HarpeBaHua TPyOKM nNogorpesatens u
TEMMEPATYPHOro KOHTPO/S

A2.2.4 CucTteMa oxnaxeHus

Mpn o06blyHOW paboTe JFTOT Heo6XOAMMO OXNaXAeHue A1 yAaneHus Tenna,
MOCTYNaloLLEero B TOKOMPOBOASALLME LWMHLI OT ropsdeil Tpy6ku nogorpesatens. OxnaxjatoLas
BOAa LMPKYNMPYET Yepe3 KaxAylo LUMHY, NpW 3TOM WCMOJMb3YKT BOAOMNPOBOAHYIO BOLY
(mogenn 202, 203 un 215 JFTOT). Mogenm 230 u 240 JFTOT wCnonb3ywT CcUCTeMYy C
BHYTPEHHE LMPKyNAUMeid 1N OXNaXAaloLWUM SKUAKOCTHLIM PajuaTtopoM. EAWHCTBEHHbIMM
MepamMn MpefoCTOPOXHOCTU A1 TaKUX CUCTEM [LO/DKHO ObiTb HabMOAeHWe 33 HWUMK, 4TOObI
ybeauTbCs, YTO OHU paboTaloT, MpU 3TOM M3beratb NPUMEHEHWS XMafareHToB, COAepXKalnx
MPUMECK WK COMKN, KOTOPble MOFYT B KOHEYHOM CYETe MOSHOCTLIO 3arpsi3HUTL CUCTEMY.
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A2.2.5 lloBbilmeHHE NABJEHHSA

Ilpu temnepatype oObruHOro ucnbiTanus Ha ycraHoske JFTOT peaxTtusHOE TOIIHMBO
OOBMHO KHNUT MpH TeMIeparype TpyOKH MOAOTpeBaTesl. OTO 3aTPyAHSAET TOUHBIHA
TEMIIEPATyPHBI KOHTPOJb U MemaeT (OPMHPOBAHMIO €CTECTBEHHOrO OTnOxkeHMs. IlosTomy
cucremMa nojpkHa paboTaTh IO CyMMAapHBIM HaBjieHueM mpubnusurensHo 3,45 MIla (500
(byHT/KB. M10HM). DTOT YPOBEHD NABJIECHNS MOAAECPKUBAETCSA B KaXIO0H MOJEIM MU C TIOMOLIBIO
asora (mozmenu 202, 203 u 215 JFTOT), wiy ruapaBindeckuM HOPLIHEBEIM HACOCOM (MOAEH
230 u 240 JETOT).

A2.2.5.1 MaHOMeTp WIN JaTYHK UCIONB3YIOT A1 M3MEPEHUs U YIIPABICHHS JaBJICHUEM
Bceil cucrembl. CrenupudeckuM sBIAETCA TO, YrO CUCTeMbl IIOI [aBJIEHUEM Tasa
SKCIUTyaTHPYIOTCS 3aKPBITBIMH, TOTAA KaK CHCTEMbl IOA T'MAPABIMYECKUM JABJIECHUEM UMEIOT
NpeTOXPaHUTEIbHBIA KIIalaH, Yepe3 KOTOPEBIN XKUOKOCTb MPOXOAUT MOCTOSHHLIM IIOTOKOM BO
BpeMs HcmbITaHusA. J1d KOHTpONsL 3a paboToif MpemoXpaHUTENBHOrO KiamaHa HpH JIF0OOM
TOILUIMBE MCIOJB3YIOT sSTUEiiKy BBITECHHUTEJIBHOTO THIA, KyJa OTPaOOTaHHOE TOILIHBO, BHLITECHSS
BOJy CO OHA, MOCTYNAeT B BEPXHIOI YacTb depe3 NpeNoXpaHUTENbHBIN KiamaH. Knaman
4y BCTBHTEJEH TOJIBKO K BOJie ¥ pabOTaeT HaJeXkHO.

A2.2.6 U3mepeHue nepenaga xaBJjieHUs

B ycranoskax JFTOT wucrons3yroT mnpuOopbl ABYX KOHCTPYKUME I H3MEPEHHS
nepernana mapineHus (AP) Ha mpenusHOHHOM (UIBTPE, T.K. BO BpeMs HCIBITAHHMA MPOAYKTHI
pasNoXeHUs TOIUIMBA YiaBiuBaroTcs ¢uiabTpoM. Monemn 202 u 203 ycranosku JFTOT
(epimymenHsle 10 1984 1) ofopynmoBaHBI PTYTHBIMH MAaHOMETPaMH C  JIGHTOYHBIM
peructpupyoomuM AP ycTpolicTBOM.

Mogenu 215, 230 u 240 ycranoBku JFTOT ucnonb3yroT smekTpoHHbId fatuuk JIP.
ITonpoGHocTH BKIIOYEHHS HPUOOPOB 3THX JABYX KOHCTPYKLMH B TOIUIHBHYIO CHCTEMY
npezcraBieHbl Ha cxemax (cM. PucyHok A2.3).

A22.6.1 TlpumeHeHre 3TUX YCTPOKCTB M3MepeHHsi Meperana NaBiieHus TpeOyeT OBYX
CrieMaibHBIX Mep: UCIONb30BaHMs Oaiimaca u yjganeHus Bosayxa. IlepBoe MO3BOJISET MOTOKY
TorBa 00XOOUTh GUIBTP BCSKMIL pas, koraa 3To HeoOxomumo. Bropoe HCmonb3yroT, 4TOOBI
YIaJIUTh BO3AYX MM a30T, KOTOPBIE BpeMsi OT BPEMEHH MOTYT YJIaBJINBATbCA KaMEPaMu sTIeiKH.

IlokasaHne MaHOMETpPa CUMTHIBAIOT KaK BBICOTY CTONOHKAa pTyTH. Pesynprar martdmka
JIOJIKEH TIOSIBUTHCS Ha SKpaHe B L POBOM M300paXKeHHH.

A22.6.2 CucreMa MaHOMETpa IO NPHUPOAE BKIIOYAECT OTKIOHEHHE HU3-3a HAJIU4us Hax
PTYTBIO TOIUIMBA BMECTO OOBIYHOIO BO3AYXa. JTO MEHSET 3HaueHHe NABJICHHS, BBHIPAKCHHOIO
BBICOTOH CTOJNIOMKa PTYTH TakuM 0Opa3oM, 4TO pe3yinbTaT NpHOMM3NTENbHO Ha 6 % BbIlIEe
HCTHHHOTO 3HaueHus. JaTYMK He MMeer 3TOH OLINOKH, MOSTOMY, YTOOBI CHATb ONHH H TE XK
MOKa3aHWsl C MAHOMETPA M JaT4YMKa, K MOKA3aHHUAM HAaT4HKa MPHOABIAIOT 6 % OTKIOHEHHUS H,
TakuM 00pasoM, MOJyHalOT TO JK€ 3HAYEHHE, YTO U JJI MAaHOMETPA.

A2.2.63 Ilpu sSKCIyaTauyy HOpPHMEHSAeMOe YCTPOHCTBO, u3Mepsioumee AP, HODKHO
yCTAHABIMBATBCS HAa HyJe B YCIOBHAX (aKTHYECKH CYLIECTBYIOILETro [OTOKA B Hauaje
UCIIBITAHUS, TIOTOMY YTO, KOTAA Te4YeT TOILIMBO, B CHCTEMe MPOMCXOAMT HeGoJbiuoe mameHue
JIABJICHUSL.

VYcraHoBKa Ha HyJb JaT4MKa WIM MaHOMETpPa B Hadajle KCHBITAHMA KOMIIEHCHPYET
BJIMSTHHE TIOTOKA.

A2.2.7 IlpoBepka NpPaBUJILHOCTH U3MepeHHs nepenajga AaBjeHust AP

Tounocte n3MepeHust AP MOXXHO NPOBEPUTHL C MOMOINBIO TEXHUYECKUX MPHUEMOB CHSTHUS
[OKa3aHU{l [aBJEHHS, CO34aBa€MOro CTOJOMKOM >KHIKOCTH C H3BECTHOH IUIOTHOCTBIO Ha
KQXKIOH CTOpOHE 3JieMenTa s u3Mepenus [IP.

IMompoOHOe omucaHWe 3TOrO IpHUeMa BKIIOYEHO OTACIBHOM HaCTBIO B KAXKIYIO
HHCTPYKLMIO MO 3Kcruryaraimu  KoHkperHoit wmoxemu JFTOT. Jlawnas omepauust B
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[eCTBUTENbHOCTN ABNSETCA MPOBEPKOA paboTbl 3neMeHTa A/1s u3MepeHus AP 1 He ABnsieTca
WCTUHHOW MOBEPKON 3/1EMEHTA.

MoBepKa [A0/HKHA BbIMOMHATLCA W3rOTOBUTENIAIMW  3MIEMEHTa, €ClM  Takoe [eicTsue
npeanosiaraeTca Ha OCHOBE PesynbTaToB HOPMUPOBAHUN.

A2.2.8 Tosepka Tepmonapsbl

Tepmonapa f0/MKHa 6bITb TOYHOW, M 3TO BaXKHO. VICNONb3yOT METOL NOBepKU Tepmonapsbl
MO W3BECTHbIM TOYKaM M/1aBfeHns, MOAPOOHO OMWCaHHbIA B UHCTPYKUUM A5 MOMb30BaTENs
Kaxxgoro annapata JFTOT. Ona nepebix mogenein JFTOT B KayecTBe MeTanfia-mHAnKatTopa
MCMoNb30BaIN YACTOE O/10BO.

HaumHaa ¢ mogeneit 230 n 240 JFTOT, ans NOBepKy MPUMEHSAOT ABa MeTanna: 4McToe
070B0 npu 232 °C w umucTblil cBuHey npu 327 °C, ans onpefeneHus ABYX TOUYeK,
OXBaTblBalOLLMX OObIYHbIA AMana3oH TemrepaTyp, WCMONb3yeMblli Ha ycTaHoBKe. [ns
YCTaHOB/IEHNA HUXHEN MCXOAHON ToUukKM 0 °C 1Cnonb3yroT CMeCh Nned/Boga.

A2.2.8.1 MNMprHUMN NOBEPKY, C UCMOML30BAHNEM TOUKWU MNMIABNEHNA MeTalia, 3aK/I4aeTcs
B MOrPY)XXEHUW KOHYMKA TepMonapbl B pacn/aB/eHHbIi MeTal/l, 3aTemM MeTaily [dakloT
oxnafmTbca. MNoCKoNbKY MeTans NPOXOAUT CBOK TEMMEpaTypy TOUKW 3aTBepAeHus, NoKasaHue
TemnepaTtypbl HEKOTOPOe BpeMsi BYyAeT MOCTOAHHLIM, YKasblBas TEMMepatypy 3aTBepheHus 4/is
MeTana.

A2.2.8.2 Pa3Huua Mexpay W3BEeCTHbIM 3HAYeHWeM TemrepaTypbl TOUYKWU 3aTBepheHWs
MeTanna M NoKasbiBaeMOW Ha 3KpaHe W3MEPEHHOW TemnepaTypoi sBnseTca MOMNpaBKOn Anis
YCTAHOBKW Temnepatyp WCMbITaHus. Hanpumep, npyv WUCNOMb30BaHWM 0/10Ba C W3BECTHOWA
Temnepatypoi kpuctannusayum 232 °C (cMm. PucyHok A2.5) Temnepatypa, 3a(uKCUpoBaHHas
TEPMONapoil B TOUKe 3aTBepAeHMs MeTanna, Bbie 232 °C. 3TO YyKasblBaeT Ha TO, 4TO
Tepmonapa faeT 3aBblleHHOe MoKasaHWe 1 yCTaHOBNeHHasA pasHuULa NPMHUMAaETCs 3a MomnpaskKy,
Ha KOTOPYHO CHUXAIOT /106YI0 TemnepaTtypy ucnbiTaHus. Mpy ncnonb3oBaHUY ABYX METa/1/I0B U
BOAbl CO NbAOM (HWXHAS TOYKA) MPUHLMN MOBEPKM TOT >Ke, HO MOMpaBKa paccyuTbIBaeTCA
aBTOMATUYECKUN W YUNTHIBAETCH BCTPOEHHLIM KOMIMbHOTEPOM.

Temnepatypa, °C

1 - nepeoxnaxieHwe; 2 - 3aCTbIBaHue; 3 - TBEPAOE COCTOAHUE
PucyHok A2.5 - XapakTepncTUKK 3acTbiBaHUA 0/10Ba

A2.2.9 Cuctema aspauuu Tonamea
Bce mogenn JFTOT mMetoT YCTpOICTBa ANs aspaummn obpasua nepef ucnbiTaHnem. Mpw
OTCYTCTBMM Kucnopoga B o06pasue AO0CTOBEPHOCTb WCMbITaHUA MOLBEPraeTcsd COMHEHUIO.
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OThuneTpoBaHHBIA CyXO# BO3IyX HOSHPYIOT uepes obpasel co CKOPOCTbiO ~1,5 mav’/muH B
Teuenne 6 MuH. i 9 IM° Bo3ayxa obecreunBaroT 97 %-Hoe HACHIIIEHHE 00pa3Ia.

A2.2.10 M3mepeHue HCTEKIIEr0 BPpeMEHH

B 3aBucumoctu ot mopmenu JFTOT cymecTByrOT pasHble METOABI M3MEPEHMsS BPEMEHH
ucnbITaHusl. THIUKATOP MCTEKIIEro BpeMEeHH OObIYHO SIBJISETCS HUCIIONb3YeMbIM 0a31MCOM, HO B
HekoTopbix Mome/six JFTOT orcuuThiBaHue BpeMeHH ¢OOpa MaHHBIX AP BBINOJHAETCS IPYTUM
TaﬁMepOM. HOCKOJ’IBKY OTH JABa Taﬁmepa MOryT OBITE pa3HbIMH, MOCJIEAHSA TOYKAa MAaHHBIX
MOKET OBITh yoyimeHa, €CjJu HWCIBbITAHWE TMPEeKpamaceTcss A0 MOMEHTA IIOCJIECOHEro OTCHETa
HAaHHBIX IO BPEMECHU.

B pykoBoxcTBe monb3oBaTeNeid AN pa3sHBIX MOAENEeH amnmapaTypbl IPEACTaBILIIOT
TEeXHUYECKUe MPUEMbL, YTOOB! N30eKaTh MOTEPH STHX AaHHBIX.

A3 IlonokeHne 10 TeXHHKE 0€30MACHOCTH

A3.1 Aueron

A3.1.1 Cnenyer mepxath Aajibllie OT TEIUIA, UCKP U OTKPBLITOTO IJIAMEHM.

A3.1.2 EMKOCTb C alleTOHOM JIOJuKHA ObITh 3aKpbITOH. MCIONB3YIOT COOTBETCTBYIOLIYIO
BEHTWISIIIHIO.

A3.1.3 UsberaroT 00pa3oBaHMs MapOB M YCTPAHSIOT BCE HCTOYHHKH BOCIUIAMEHEHH,
0coOEHHO B3PBIBOONIACHYO BIIEKTPOAIINIAPATYPY U MOAOrPEBATEIN.

A3.2 Toayou

A32.1 H30eraroT IAMTENBPHOTO WM MOBTOPHOTO BABIXaHUS MapoB WM  a3pO30Jis
(pacIbIIEHHOTO TYMaHa).

A3.2.2 Ucnonp3yIOT TONBKO COOTBETCTBYIOLLYIO BEHTHIISILIMIO.

A3.2.3 PazapakeHue riia3 ¥ rojIOBOKPY KEHUE SBIBSIIOTCS NPU3HAKAMH OTPaBJICHMSI.

A3.2.4 He cnenyer npuHUMATh BHYTPb.

A3.2.5 TIprieM BHYTPb HAHOCHUT BPEJ, MOXKET SIBUThHCS MIPUYHHON OOJIE3HHU MIIA CMEPTH.

A3.2.6 30erar0T AIUTEIBHOTO WM MOBTOPHOT'O KOHTAKTA C KOXEH.

A3.2.7 Cnenyert 6epeus IJ1a3a OT IONajaHus TOJy OJ1a.

A3.2.8 Tonyon MOXeT BbIACIATh TOKCHYHbIE Mapbl NPH CONMPHKOCHOBEHUH C IUIAMEHEM,
pacKaJleHHbIMY OBEPXHOCTSIMHU IIU SJIEKTPHYECKUMH AyTaMH.

A3.3 H3onponano (2-nponaHo.)

A3.3.1 Jlep>kaT BAAJIH OT TEILIA, UCKP U OTKPBITOrO MIaMEeHMU.

A3.3.2 Jlep>kaT KOHTEHHEp BIAJIU OT TEIUIA, HCKP U OTKPBITOTO MJIAMEHU.

A3.3.3 EMKoCTb JTOJKHA OBITH 3aKpPhITA.

A3.3.4 ObecreqnBaOT COOTBETCTBYIOLIY 0 BEHTHISLIMIO.

A3.3.5 HsberatoT oOpa3oBaHus MapoB M YCTPAHSIOT BCE HMCTOYHHKH BOCIUIAMEHEHM,
0cOOEHHO B3PBIBOOIIACHBIE SIEKTPONPUOOPHI U TOROTPEBATEINH.

A3.3.6 M30eratoT IIMTEIbHOTO BABIXaHKS NApOB WIIH PACIIBUICHHOTO TyMaHa.

A3.3.7 M30eraroT AMUTENBHOTO U HEOXHOKPATHOTO KOHTAKTA C KOXKEH.

A3.4 n-I'enran

A3.4.1 Jlepkart nojanblie OT TEIIa, UCKP U OTKPBITOTO IMJIAMEHU.

A3.4.2 KoHTeliHep iepKaT 3aKpbIThIM.

A3.4.3 ObecreunBaOT COOTBETCTBYIOLY 0 BEHTHISALUIO.

A3.4.4 30erar0T AIUTEIBHOTO BABIXAHKSI TAPOB HJIH PACIBUICHHOTO TYMaHa.

A3.4.5 U30eraioT AJMTEIbHOTO U HEOJHOKPATHOIO KOHTAKTA C KOXKEH.

A3.5 C:xkatnble ra3sl (a30T)

A3.5.1 Knanau 6ajutona OJKeH ObITh 3aKpbIT (€C/i OaJIOH He UCIONB3YIOT).

A3.52 He crenyer BXOAWTh B XPaHHUIHIIE, TOe XPaHATCA OaJJIOHBL, €CI OHO He
MPOBETPEHO.

A3.5.3 Bcerna cienyer noyiib30BaThCsl peryJiiTOPOM OaBJICHUS.

21



CT PK ACTM ] 3241-2011

A3.5.4 IIpesxae 4eM OTKPBITH OAJUIOH, OCNAOJSIOT HATSKEHHE PETYJIATOPA.

A3.5.5 He nepeHoCST B Ipyroi OaJioH, HCTIONB3YIOT B TOM, B KOTOPOM Ta3 MOJy4€eH.
A3.5.6 He cMemmuBaroT rassl B 0aJIOHAX.

A3.5.7 He cnenyer poHATH OaJUTOHBI.

A3.5.8 YnocrosepstroTes, 9To OajIoH NPOYHO YCTAHOBJIEH.

A3.59 Korma OTKpBIBAIOT BEHTHIb OAQJIOHA, CJIEAYET CTOATh BAAJM OT BBIXOZHOIO

oTBepCTHs OAJUTOHA.

A3.5.10 Crenyert aepsxarh OaJIOH BAAJIM OT COJIHLIA U TEILIA.
A3.5.11 Obeperarot OaLIOH OT KOPPOZHOHHOM CPEbI.
A3.5.12 He ucnons3yioT OajioH 6e3 STUKETKH.

A3.5.13 He ucnons3y0T HOBPEKASHHbIE OAJIJIOHBI.

A3.5.14 Mcrionb3yI0T TONBKO AJIST TEXHUYECKUX LieJei.
A3.5.15 He ucnonbs3yroT AJisl BABIXAHHA.

A3.6 ABHaninoHHOe TypOHHHOe TonaHBO (peakTHBHOE TOMIMBO B (Jet-B) mo ACTM

1 1655)

A3.6.1 JlepaT manblie OT TEIJIa, HCKP U OTKPBITOTO TUIAMEHH.
A3.6.2 EMKOCTP C TOIUIMBOM JOJDKHA OBITh 3aKPBITA.

A3.6.3 O6ecnieunBaOT COOTBETCTBYOLIY IO BEHTHIIALIMIO.

A3.6.4 M36eraroT BABIXaHUS IAPOB HIIM PACIIBLUICHHOrO TYMaHa.
A3.6.5 U3beraroT JUIMTENLHOTO WITH MOBTOPHOTO KOHTAKTa C KOXKEHl.

A3.7 ABuanHoHHOEe TypPOMHHOE TOILUIHBO (peaKTHBHOE TOMJIMBO A MU A-1 (Jet-A

i A-1) no ACTM /I 1655)

A3.7.1 Jlep>xaT BAAIH OT TEIJIA, UCKP M OTKPBHITOrO MIAMEHH.

A3.7.2 EMKOCTB C TOIUTHBOM HOJKHA OBITH 3aKPbITA.

A3.7.3 Obecnie4nBaOT COOTBETCTBYOLLY KO BEHTIISLIHIO.

A3.7.4 Usberaror oOpasoBaHMs IapOB U YCTPAHAOT BCE UCTOYHHUKM BOCIJIAMEHEHHS,

0COOEHHO B3pPBIBOOIIACHBIE ANEKTPONPUOOPEI ¥ OROIPEBATENH.

A3.7.5 U36eraroT BABIXAHNSA IAPOB WX PACTIBLIEHHOTO TYMAaHa.
A3.7.6 30erarT AIUTEIHHOTO ¥ IOBTOPHOTO BO3AEHCTBUS Ha KOXKY.

A3.8 PryTh

A3.8.1 He cnenyer BABIXaTh Maphl.

A3.8.2 KoHreliHep ¢ PTYThIO TOKEH OBITH 3aKPBIT.

A3.8.3 ObecreunBarOT AOCTATOYHYI0 BEHTHIIALMIO.

A3.8.4 M3beraroT nonagaHus BHYTPb.

A3.8.5 Ecnu BO3MOXKHO, TO CBOISAT K MHUHUMYMY HUCIAPEHUS, NMOBEPXHOCTb ITOKPHIBAIOT

BOJIOH.

A3.8.6 He cnienyer HarpeBaTh.
A3.8.7 Ilepen 3aMeHOI MM OYMCTKOM JepxaT oTpabOTaHHYIO PTYTh B IUIOTHO 3aKPHITHIX

€MKOCTSX.
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Ipuiaoxenune X
(ungpopmaruonnoe)

X1 Pacnojoxenne, 00CIy’KHBAHHE H CHCIHAJBLHBIC TPOBEPKH

X1.1 TpeGoBaHus K PACTIOJIOKEHHIO YCTAHOBKH B JIafopaTopHu

X1.1.1 HcnbiTaTenbHas yCTaHOBKA JOJDKHA OBITh YCTAaHOBJIEHA HAa TOPHU30HTAJIBHOM
J1abOpPaTOPHOM CTOJIE, MEpe]] YCTAHOBKOM JIOMKHO ObITh CBOOOHOE MPOCTPAHCTBO LIMPUHOM OT
200 mo 300 mm. [HomxkeHn Obith obecnedeH CBOOOAHBIA AOCTYN K 3aJHEH CTEHKE s
TeXHHUYeCcKoro obciyxusanus. HeoOxomumo, 4ro0bl BEHTWIBILMOHHOE OTBEPCTHE Ha BEpPXHEN
kpbiike ycraHoBkH JETOT Obuto cBOOOAHBIM BO BpeMsi MOHTaXKa MM 3kciutyatauuu. Crenyer
obecneunTh BEHTHWLSILHIO M HCHOJNB30BaTh COOTBETCTBYIOLIME CHOCOOBI oOOpaiueHus ¢
pPacTBOpUTENAMH M yriieBomopoaaMu. JIisi mepBeIX Mozelied mpubOopa MOXeT MOTpeOOBaThCA
cTabUNU3aTOp HATIPSKEHMS.

Hcnonesytor omnodasueii Tok: 115B - 60 I'm - 15Ammm 220 B - 50 T'm - 8 A ¢
3a3eMJICHHEM.

X1.1.2 dnsn naesmatudeckoin monenu JFTOT cnenyer yaoOHO pasmecTuTth OajioH Iiist
MOAAYM a30Ta C COOTBETCTBYIOIIUM PEryJisiToOpoM, obecnedmBaroium aasieHue 3,45 Mlla, u
COSOVHHUTh €ro C YCTaHOBKOH mocpenctsoM TpyOku amamerpom 3,2 mm. Tpebyercs
COOTBETCTBYyIOLIAs TPyOKa nuameTpom 6,4 MM [UIsi COSIMHEHHUs BXOAHOTO OTBEPCTHS Il BOIBI
«WATER INLET» ¢ BomompoBomoMm, pabotatommm mon aasieHueM ot 200 kIla mo 700 Ila,
Ipyras TpyOka nuamerpoM 6,4 MM TOIKHA coenrHsTh ciuBHOE oTBepcTie « WATER DRAINY ¢
BOZIOCTOKOM, CIIOCOGHBIM MPOMYCKaTh 80 AM /.

X1.2 3ameHna MeTajia B ABTOMATHYECKOM KaJHOpaTope

X1.2.1 OnoBo (v CBUHEL[ NMPH HCMOJB30BAHHH), HAXOMSIIEECS B KaHaje KamuOparopa,
ClefyeT 3aMEHUTb, €CIHM €ro KOJMYECTBO HIDKE MHHHUMAIBHOTO 3HA4EHHUs WM B CIIydYae ero
3arpsI3HEHHUA.

X1.22 [Ona ypmaneHusi MeTajyla MEPEBOPAYMBAIOT KanHOPATOp W YCTAHABJIMBAIOT €ro
MEXIy BEpXHEH HEITOABIDKHOM MMHOM U HIDKHEH MJIaBaloIe IMHHOM.

X1.2.3 TlomemaloT HamupocHyr0 OyMmary WM TpPSIKy [OJ KaHal Uls yJIaBJIMBaHUS
PacIIaBIeHHOTO METAJLIA.

X1.2.4 TTopatot HEPrHI0 K aBTOKATHOPATOPY, KaK BO BPEMsl OOBIYHOM MOBEPKH, U B TO JKE
caMoe BpeMsl OCTOPOXKHO MOCTYKHMBAIOT IO KaHajly A0 TeX IOp, NOKa He BBIWAET BECh
PacCIUIaBICHHBII METaJLL

X12.5 CHAMaOT aBTOMATHYECKHMil KalHOpaTOp, YCTAHABJIHMBAIOT €r0 BEPTHKAJIBHO H
3aMOJIHAIOT HOBOW moprweil Merauia. [yt ogHOro samojHeHust Heobxonumo: ot 1,5 r mo 1,9 r
0JI0Ba, OT 3,3 10 4,7 r CBUHIA.

X1.3 3ameHna TepMonapbl H peryJiHpoBKA TeMIEPATYPbI

X1.3.1 H3-3a nOBpEeXACHUIA UM MOJOMKH TEPMOIIApy, UCHONB3YEMYIO )i U3MEPEHUS U
perynupoBanusi Temneparypsl TpyOku nomorpesatens JFTOT, neoOxommmo mnepuoamdecKu
3aMEHSATh.

Eciu He HCHONB3YIOT MPOCTYIO 3ariyLIKY, TO TEPMONAPy CHHUMAIOT, OCHAONAT €€ 3aKUM,
3aKHM OIOPHI ¥ COSAMHEHIS TEPMOIIAPHI Ha 3aIHEH CTOPOHE peryJIITopa TeMIepaTyphlL.

X1.3.2 YcTaHaBAMBAIOT HOBYIO TEPMOMApy B NOpsike, OOPaTHOM CHATHIO CTapOi.

3aMeHsIOT W 3aTATHBAIOT BUHTHL, eciin Tpebyercsa. 3ariaruBas BUHT AJlIEHa 3aKuMa
TEPMOMNaphl, CIEJSAT, YTOObI KOHYMK TEPMONaphl ObUT YCTAHOBJIEH HA OJHOM YPOBHE C BEPXHEii
YACTBIO 3aKPEIVIEHHOW BEepXHEHl IWHBI, KOrga CTpesika MHIMKATOpPA INOJIOXKEHUS TepMOMaphbl
YCTaHOBJIEHA HA KOHTPOJIbHON OTMETKE.
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X1.3.3 IIpoBepsitOT MOBEPKY TEPMOIIaphbl B peaibHbIX PadOUMX YCIOBHUSX HCIIBITAHHSL.

X1.4 TemneparypHblii npodguib TPyOKH NOgOrpeBaTeisi

X1.4.1 Ecnu TpebyeTcs ONpenenuTh TeMIepaTypHbii npodib TpyOKH OZOTpeBaTes, TO
U3MEPEHUE MPOBOMIT MO HCTEUECHHUH TIEPBOT0 Yaca MCTIBITAHUS WITH MTepeN TeM, Kak OyaeT MMeTh
MECTO 3HaUUTENbHBIN mepenan aasieHus AP. CrnenyroT MeToAuKe, YKa3aHHON B MHCTpPYKLUU
JUISI TIOJTB30BaTeNs [1si KoHKpeTHoi monenu JETOT.

X1.5 IlpoBepka cKOPOCTH MOTOKA

X1.5.1 Ycranoska JETOT c wecrepenuarsiM Hacocom (mopenu 202, 213, 215)

IIpoBepsifoT MOTOK, HaOJMIOAAs CTEKaHUE Kallelb B KOPMYyC KOHAEHCATHOM JIOBYIUKH W
usmepsisi Bpemst i 20 xanens. Bpemst noymkHO ObiTh paBHO (9 £ 1) ¢.

X1.5.2 YcranoBka JFTOT ¢ mommnoBbiM HacocoMm (Monenu 230, 240)

X1.5.2.1 Meroa no CKOpOCTH MajfeHUsI Kaneib U3 KOHIEHCATHOI JIOBY KU

ITposepstoT moTok, HaOMIOast CTEKaHUe Kamnelb U u3Mepsst Bpems s 20 kanenb. Bpems
JOJKHO ObITH paBHO (19 £ 1)c.

X1.5.2.2 O6bemHbIi METOA

IIpoBepsif0T MOTOK, U3Mepsisi Bpemst Ajst cbopa 15 c™® TOmIHBA B MEpHBIH IWIHHApP. ITO
BpeMsi JOJBKHO ObITh OT 4 MutH 33 ¢ 1o 5 muH 33 c.

X1.5.23 Ona ycranoBku JFTOT ¢ mommoBeIM HacocoM OOBEMHBIH METOI SIBIISIETCSI
apOUTpPasKHBIM.

TIPUMEYAHUE T[loacyeTsl CKOPOCTH CTCKAHHS KAaNElb HAYMHAIOT ¢ HyJs (Kamwi «O», kammi « 1», kamis
«2».... K «20»), 9T00BI HOIYyYHT TOUYHOE H3MEPEHHE BPEMEHH, TpeOyemoro i 20 kaneb.

X1.6 IIposepka repMeTn4HOCTH OaiinacHoro BeHTHIA Ha (puiabTpe (Moaeau 202, 203
u 215 ycranosku JFTOT)

X1.6.1 ObpabaTbiBatoT NMPEUN3UOHHbIA GUIBTP U MPOOKYy MO OOKOBOHM JHMHHH JIFOOBIM
OBICTPOCOXHYINMM MPOMBILIIEHHBIM KJ€eM. YCTaHaBIHBAIOT 3TOT (GUIBTP BMecTe ¢ TPyOKO#
MOAOTPEBATENS B UCTILITATEIbHY IO CEKIIUIO.

X1.6.2 Batinmacusiii BeHTIiie «KMAN BYPASS» B oTKpbITOM mNONOXKEHUH OOecne4nBaeT
LUPKYJSALUI YHCTOTO MPOGHIBTPOBAHHOTO TOIUIMBA Ion AaBjieHueM 3,45 MIla (HarpeB He
CIeyeT NPUMEHSATD).

X1.6.3 Tlocne TOro xak B CMOTPOBOM OKHE IIOSIBUTCSL YCTOMYMBBIN NMOTOK [20 kamneib 3a
(9,0 £ 1,0) c], 3axpbiBatorT OaiinacHbit BeHTWIb «MAN BYPASS» u cpasy BKIHOUAROT
cexyHIoMep. OTMEHUaroT BpeMsi, B Te€4€HIe KOTOPOro NOILUIABOK MaHOMETpPa JOCTHTHET repenaza
nasnenust 100 mm JIP. Cpasy otkpeiBatroT OaiimacHbiii BeHTwib «MAN BYPASS», uToObI
BO300HOBUTH HOPMATbHBIIN MOTOK JKUAKOCTH.

X1.6.4 baiinacaeriit BeHTIIIE «MAN BYPASS» 1 TOIUIMBHBIA HACOC OTBEYAOT OOBIYHBIM
SKCIUTYaTallMOHHBIM TPeOOBAHIAM, €CJIH BPeMsl I AOCTIKeHHUs nmepenasa masiaeHus 100 M
AP paBHO 60 ¢ unu MeHee.

X1.6.5 Bpewmsi, HeoOxonumoe il ZOCTHXKEHUS Tepenana pasinenus 100 mm AP, moxer
OBITH OYeHb KOPOTKUM, B HEKOTOPHIX YCTAHOBKAX TO MOXKET MPOM3OMTH TOYTH MTHOBEHHO B
3aBUCHUMOCTH OT peXMMa padOThl Hacoca (COCTOSHUS Hacoca) U KOHCTPYKLMK CHCTEMBI. Takoii
ObIcTpBIit MOABEM mepenaza JasneHust AP NOMyCTUM M PacCMAaTPHBAETCS KaK HAXOJUSILIMHACS B
JHana30He OXKUAAEMO U HOPMAJIBHOM PaboThI.

X1.6.6 Ecmu Bpems, HeoOxommmoe Uil NOCTIKeHHs nepenana pasieHust 100 mm AP,
npesbimaer 60 ¢, 5TO O3HA4aeT yTedky OaiiMacHOrO BEHTHNISI HJIM HEYAOBICTBOPHTEJbHBIC
SKCIUTyaTal[MOHHBIE XapaKTEPHCTHKH HACOCa-103aTopa. B sToM ciyuae Hamo nmposeputhb paboty
HacoCa-7103aTopa, 4TOOBI PEIIUTh, YTO HY>KHO 3aMEHUTh - HACOC WM OaliacHbIi BEHTHJIb HA
¢dunbTpe.
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X1.7 llpoBepka Hacoca-103aTOPA TOIVIMBA (TOJAbKO AJIsl IECTEPEHYATHIX HACOCOB)

X1.7.1 YcranaBnuBaroT 3a0HTbIl QmibTp, OTpabOTaHHYH TPyOKy MOmOrpeBarens u
00eCeunBa0T HOPMaJbHbIH MOTOK TOILIHBA.

X1.7.2 Tlocne crabwimsanyy MOTOKa peryaupyroT BeHTwIb «MAN BYPASS», uroOsl
MOJIyYUTh YCTOWYMBBIN nepenan nasieHust AP, paBubiil 50 MM.

X1.7.3 C noMOmmBbIO0 CEKyHAOMEPA ONpEeNeNsoT BpeMs ucredeHus 20 Kamesb, BUIHBIX
gepes3 CMOTPOBOE CTEKJIO.

X1.7.4 HopmanpHO paboTarommii Hacoc no/ukeH ofecrmeunTh HcredeHune 20 Karenb
rommmBa 3a (9,0 = 1,0) c. Hacocsl, Bpemst ucreueHust 20 Karmejib TOIUIMBA IJs1 KOTOPBIX OoJiee
10 ¢, TpebyroT 3aMeHBL.

X1.7.5 Ilocne yCcTaHOBKM HOBOT'O HACOCa MOBTOPSIOT IIPOBEPKY HAcOCA.

X1.7.6 Ecnur ckopocTh ucTedeHus 20 Kanesb TOIUINBA MO-TIPEKHEMY HI3Kast, MPOYHINAIOT
Bce TpyOompoBoabl M (UTHHIM OT HUCHBITATEILHOTO (PUIBTPA 4Yepe3 HACcOC-403aTop 0
TOIIMBHOTO Pe3epByapa TPEXKOMIIOHEHTHBIM pPAacTBOPOM. 3aMEHSIOT TpyOONpOBOABI MO Mepe
HeoOxomumocT. CHOBA TIPOBEPSIFOT HACOC.

X1.8 Texuunueckoe obcaeaoBaHne

Wmeercst  MHCTPYKUHS — TEXHUYECKOTO  OOC/Y)KMBaHUS,  KOTOpass  O0ecrevnBaeT
IOTIONHUTENBHYI0 HH(OpPMaLHMI0 IO 3TOMY BOINpPOCY, HampuMmep siekTpocxema (BHYTPH Ha
samgHel neepue mkada mpudopa JFTOT).

Bce mompobuoctn paborer ¢ momemamu JFTOT comep:kaTcd B HHCTPYKIMSX JUIS
TIOJIb30BATENISA, MPUJIATAEMBIX K KaXKIOMy MPUOOpY.

X2 OmnpeneJieHHe TOYKH MPOCKOKA

X2.1 Tepmun

X2.1.1 Touxa mpockoxa: Haupbicllee 3Ha4YEHHE KOHTPOJBHOIl TeMMepaTypel HO
HacrosimmeMy Meromy JFTOT, mpu KOTOpOil TOIJIMBO YAOBJIETBOPSAET TpeOOBaHMSAM
cneruKaIMy o OLCHKe TPYOKM HarpeBaTels U epemnana napiaeHus JIP.

X2.1.1.1 Tlosicuenue

910 ONpeacieHUe TOYKU MPOCKOKA OMMUCBHIBACT HAUBBICIIYIO NOIMYyCTUMYIO TEMICpPATypy
HUCIIbITAHUSA TOILJIHUBA. CnenyeT YU€CTb, HYTO HEKOTOpbIC Ol'[y6J'II/IKOBaHHbIe OOKYMEHTbI
MNPUMEHSJIU TEPMHUH «TOYKA INPOCKOKa» IJId ONMHUCAHHA caMoOi HM3KOM TEMICPATY PbI, paBHOﬁ
Temnepatype (X + 5) °C, Ha KOTOPYIO CleaHa HIXKe CCbLIKA.

X2.2 OnpeneieHHe TOYKH MPOCKOKA

X2.2.1 Touxy mpOCKOKa MOXHO MOJIy4YHMTb, MPOBEAsA PsN HCHBITAaHHUI MPH Pa3IMIHBIX
KOHTPOJIbHBIX TEMIIEpaTypax, 4ToObl ONpeAeNuTh 3HaueHne Temneparypsl X (°C), nmpu KoTopoit
TOIIMBO OTBEYaeT TpeGoBaHUIM crielpHKalMU KakK 1O OLeHKe TPYOKH HarpeBaTess, Tak U IO
nepenany naBieHUst AP, u Koraga pes3yJsibTaT HCIBITaHUS NPU TeMmeparype, paBHoi (x + 5) °C,
BbIMaaaer (T.e. He OyeT yAOBNETBOPATD OLleHKe TPyOKH HarpeBartens wiu TpeboBaHusM o AP).

Temmnepatypy x (°C) 3anKChIBalOT KaK TOUYKY IPOCKOKA MO HACTOSIIIIEMY METONY.
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YAK 662.75:543.869:006.354 MKC 75.080

KaroueBble cioBa: nepenaa NaBiIeHUs, Pa3IOKEHHE TOILIUBA, OTJIOKEHUSI OT OKUCICHUS
OTJIOXKEHHMsI Ha MCIbITaTeIbHOM (uiapTpe, TepMHuUecKas CTaOWJIBHOCTb, TOIUIMBO IS
ra3oTypOMHHBIX ABUTATENEH
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