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1. BBEJIEHUE

B macrosmeill pabote ompeneneH MOPSAOK OpPraHM3aly paboT IO aHAIM3y KadecTBa ITyCKOB
(0cTaHOBOB) OCHOBHOTO TEIJIOPHEPTETHUECKOTO 00OpYyIOBaHHS ¢ OapaOaHHBIMH (B TOM 4HCIE C
MONEPEYHbIMU CBSI3IMH) U NPSIMOTOYHBIMH KOTJIaMH, KOHJCHCAIIMOHHBIMH U TEIUIO()UKAIIMOHHBIMH
TypOuHaMu, ycTaHOBICHHBIMH B Poccum, a Takxke pa3paboTaH KOMIUIEKT THIOBBIX JOKYMEHTOB,
UCTIONIB3YeMbIX JUISI OLEHKHM KadecTBa IIycka (OCTaHOBAa) OCHOBHOI'O TEIUIO3HEPTeTHYECKOTO
obopymoBaHusl.

PaGoTa BBIOMHSIACH C YIETOM HCTIOJIB30BaHMS OIEPaTUBHBIM IepcoHaroM TOC misg peructpanuu
OCHOBHBIX ITyCKO-OCTAHOBOYHBIX OIeEpanuidl pabodyux KOMIIICKTOB BEJOMOCTEH, COCTAaBJICHHBIX Ha
kaxao TOC Ha ocHOBaHMM «THHOBBIX ONAHKOB PETHUCTPAIMK SKCIUTyaTaI[MOHHBIM IEPCOHATIOM
orepauuii Mpu MyCcKe M OCTAaHOBE JHEPreTHYECKOTO 000pynOBaHHUSA», pa3paboTaHHEIX AO «Dupmoit
OPT'POC» u yrBepx)aenHbix Pacnopsixernem Ne 94p ot 29.10.98 r. PAO «EDC Poccuny.

[Ipu pa3paboTke cocTtaBa, (OpM U cOIEpKaHHUI KOMIUIEKTa THUIIOBBIX JOKYMEHTOB, UCIIOJIb3YEMbIX
HUTP TOC pans olleHKM KayecTBa Iycka (OCTaHOBA) TEIUIOIHEPTEeTUIECKOro 000pyAoBaHuUs, ObLI
00001meH ombIT pana snekrpocTaniyii 1 AO-sHepro (AO «Tromensrrepro», Ilepmckoit 'POC, AO
«bamkupsnepro», TOI-21 u TOL-26 Mocanepro, AO «Cepanosanepro», Konakockoit I'POC,
Oxnoit TOIl AO «Jlensneproy», YHaTOL] «Ilepmanepro», 3oHanpHOrO oprana fOra 'ocuHcniekmu mo
SKCIUTyaTallud dJEKTpocTaHuuMid u ceteir, HoBoxkyiObimenckoit TOI[-2, Koctpomckoit TOII-2,
Jlykommnckoit I'POC, Bbepeszosckoit ['POC), a Taxke ombit OPI'POC, I'eHepanbHON WHCHEKIUH TIO
9KCIUTyaTalluK 3JIEKTpUYEecKUX cTaHuuid u cereil, BTU u npyrux opraHusanuii o aHaJInu3y IIyCKOBBIX
PEXUMOB IPY TIPOBEICHUN HCIIBITAHUN HA TOJIOBHBIX YHEPTrOoOI0KaX Pa3IMIHON MOITHOCTH.

Ha ocHOBaHNMU KOMIUIEKTa, YKa3aHHBIX BBIIIE, TUIOBBIX JOKYMEHTOB Ha KaKIOH 3JIEKTPOCTAHIINU
JIOJDKEH OBITh OTKOPPEKTUpOBaH 00beM HHGpOpPMAIMK Ui OIECHKH KadecTBa Iycka (OCTaHOBA) C
Y4ETOM YCTaHOBJIEHHOTO OOOPYAOBaHMSA, OTIMYMNA TEIJIOBOM CXEMBI M MPOEKTHBIX 0OBEMOB 3allluT,
KW IIa 1 aBTOPETYIATOPOB OT TUIIOBBIX PEIICHHH.

AHanu3 KauecTBa ITycka (OCTaHOBA) JOJDKEH MPOBOJUTHCS HE TOJIBKO C LENbI0 OOBEKTUBHOM
OIIGHKM KadecTBa pabOTHI ONEPAaTHBHOTO IEPCOHANa, HO U CIIOCOOCTBOBATh IIyTEM CHUCTEMAaTH3aIUU
HapyLICHUH BBISBICHUIO HEJJOCTATKOB OTAEIBHBIX y3JI0B 000pyJOBAaHUS, TETNIOBOI CXEMBI, TEXHOJIOTHU
mycka (OCTaHOBA) TAHHOTO TEIUIOAHEPTETUYECKOTO 000y TOBAHHSI.

BcecTopoHHmii aHAN3 NPOBEIEHHBIX ITYCKOB (OCTAaHOBOB) TEIUIO3HEPTETUIECKOTO 000PYAOBAHUS U
paccMOTpeHHE UX pe3ylIbTaTOB C ONEPATUBHBIM IIEPCOHAIIOM JOJDKEH CIIOCOOCTBOBATh Kak
MOBBIICHUIO TEXHHYECKOTO YPOBHSA IepCOHAna 3a cyeT pa3pabOTKH  OpraHU3aIMOHHBIX



NpOGHIAKTHICCKHX U IPEAYNPEAUTEIBHBIX MEPOIIPUATHH TSl HCKITIOUCHHUS OIIHOOK MepcoHaia, TaK 1
COBEPILICHCTBOBAHUIO TEXHOJIOTUH MyCKa (OCTaHOBA) OTACNBHBIX Y3JIOB O0OPYHOBaHHS M TEIUIOBOM
CXeMBI. DTO B KOHEYHOM HTOT€ JJOJDKHO IPHBOIUTH K IOBBIIICHUIO Ka4€CTBA PAOOTHI 3JIEKTPOCTAHIIUH
B IUIAHE €¢ TOTOBHOCTH K HECCHHIO HArpy30K, HAJC)KHOCTH pabOThl TEIUIOIHEPIeTHIECKOro
000pyIOBaHUS.

2. OFBEM, ®OPMbI U COJEP)KAHUE KOMILJIEKTA TUIIOBOM
IKCILIYATAIIMOHHOM JOKYMEHTAIIAH, UCITI0J1b3YEMOM ONNEPATUBHBIM
IMEPCOHAJIOM ITPU ITYCKAX U OCTAHOBAX TEIIVIOOHEPTETHUYECKOI'O
OBOPYJOBAHMUAI.

Ha ocHoBanum aHanm3a IeHCTBYIONMEH MyCKOBOH JOKYMEHTAIlMH Ha HEKOTOPBIX 3JIEKTPOCTAHIMIX
P®, ananuza 3arpykeHHOCTH OIEPATHBHOTO NEPCOHANA Ha Pa3JIMYHbIX 3Tanax IycKa, ONbITa PaOOTHI
cnenuanuctoB OPI'POC ¢ onepaTHBHBIM MEPCOHAIOM 3MEKTPOCTAHIUN MPHU MPOBEACHUHN HCIBITAHUN
000pyIoBaHMs, CHCTEMAaTH3aIMN HanboJiee BEPOSITHRIX OMIMOOK ONEpaTHBHOTO IEPCOHANA IPH ITycKax
IpeIaraeTces CIeyoIi COCTaB KOMIUIEKTA TUITOBOH ITyCKOBOH JTOKYMEHTALIMH!

2.1. PexxumHas kapta (HOMOTpamMMa) ITycKa;

2.2. I'padmku-3amanus mycka (OCTaHOBA);

2.3. CeteBoii TpaduK MOATOTOBKH K IYCKY;

2.4. ITyckoBbIE BEJOMOCTH TIEPEKIIOUCHUH B TEXHOJIOTHUECKHUX CXEMaX;

2.5. BezomocTu nepeximoYeHni B TEXHOIOTHUECKUX CXEeMaX MPH OCTAHOBE;

2.6. [TyckoBast BeIOMOCTb COCTOSIHUS 3alLIUT;

2.7. ITyckoBasi BEIOMOCTb COCTOSIHHSI aBTOPETYISATOPOB;

2.8. lnarpaMMHBIE JICHTHI PETUCTPUPYIOINX IPHOOPOB;

2.9. Tabnuna KpuTepreB HAIG)KHOCTH pabOTHl 000PYIOBAHMS.

ITopsinok mosib30BaHus MyCKOBOM JOKyMeHTauuel no m.im. 2.1, 2.3-2.7 u peructpauuu B Hel MyCcKo-
OCTaHOBOYHBIX OIeparnii moapoodHo usnoxeH B padore AO «Pupma OPT'POC» «Pa3paboTka THIOBBIX
ONaHKOB PETHCTPAllMM  SKCIUTYyaTAal[MOHHBIM IIEPCOHAJIIOM OIEpanyii TpH IIyCKE M OCTaHOBE
SHEPreTUIECKOro 000pynoBaHus», ToM 1 «lloscHuTenbHas 3anucka» (Mocksa 1998 r.), pazocnanHOi B
AO-3Hepro 1 AO-37€KTPOCTaHIUI B COOTBETCTBUM CO CIHMCKOM, COITIACOBAaHHBIM C JlemapTaMeHTOM
reHepajgbHOM MHCIEKIMU MO SKCIUTyaTalluy dJeKTpuieckux ctanuui u cereit PAO «EQC Poccumy.

Hwxe mpuBeieHbI KpaTKue CBEICHHUS 110 3TOH JOKYMEHTALIUH.

2.1. Pe:xkuMHasi KapTa mycka

Pexxumuas kapra (HOMOrpaMMa) COCTaBJIeHa Ha OCHOBaHWH THUIIOBBIX rpadUKOB-331aHUIN TYCKOB U
ABJSIETCS CIIPAaBOYHBIM JIOKYMEHTOM C IIETIbI0 KOHTPOJII M CBOCBPEMEHHOW KOPPEKTHPOBKU
OIIepaToOPOM PEKUMa ITyCKa M HaTPYKEHHUs U3 JF000T0 TETIOBOTO COCTOSHHUS.

PexuMHas kapTa npescTaBisieT co00i HOMOTpaMMy, COCTOSIIYIO U3 YeThIpeX KBaJAPaHTOB. B 1eBoM
BEPXHEM KBaJIPAaHTE PACIOJI0KEHBI KPUBBIE JUIS ONPE/IeICHHUs TOMYKOBBIX [TapaMEeTPOB Tapa M pacxonaa
TOIJIMBAa Ha KOTEJ Tepe] MHojadeil mapa B TypOuHy (B 3aBHCHMOCTH OT HAyalbHOTO TEIUIOBOTO
COCTOSIHUSI TypOUHBI), @ TaK)Ke Pa3HOCTh BPEMEHH MEXIY PAacTONKAaMHU IEPBOIO U BTOPOTO KopIryca
KOTJIa B AyOib-0JI0Kax; B JEBOM HIDKHEM KBaJpaHTE KPUBBIC Ui ONPENENICHHs BPEMEH pa3BopoTa U
Harpy>XeHHs TypOMHBI 110 JIF000i1 3a1aHHO HArpy3KU TaKke B 3aBUCUMOCTH OT HAYaJIbHOTO TETJIOBOTO
cocTosiHUS TypOuHBI. B mpaBOoM BepxHEM KBaJpPaHTE pPACIOJOKECHBI KPHUBBIC IUI OMNpEACTICHUSI
TeMIlepatyp Mmapa Tmepeln TypOWMHOH B 00O MOMEHT BpeMEHH IIycka ¢ YYeTOM HadaabHOU
TeMIepaTypsl TypOHHBL. B mpaBoM HIDKHEM KBaJpaHTE IaHBI KPUBBIC U OIPEAETICHUS Harpy3Kd
TypOUHBI U JaBJICHUS Tepel Hel, a Takke pacxoja TOIUIMBA Ha KOTEN B JII000OH MOMEHT BPEMEHHU
MycKa. 3a Ha4yajio OTCYeTa BpEMEHH B HOMOIpaMMe IIPUHAT MOMEHT T0Aa4H [apa B TypOUHYy.

Ha puc. Ne 1 mpuBeseH npumep Takoil HOMOTpamMmbl i Ay0nb-6moka 300 MBT, myckaemoro 1o
MOHOOJIOUHOH cxeme, ¢ Typounoi K-300-240 JIM3.

Ilo neBBIM KBaJpaHTaM yKa3aHHOM HOMOTPAaMMBI OTIEPATHBHBINA IEPCOHAN Iepel ITyCKOM MOXKET
OTIpENIeNUTh:

- Ha4aJbHbIE (TOTYKOBBIC) TEMIIEPATyphl CBEKET0 M BTOPHYHO IIEPErPeToro napa nepex TypOuHo;

- Ha4yaJbHOE JaBJICHUE CBEXKETO Mapa nepes TypOuHO;

- OTHOCHUTEJBHBIM pacxo] TOIUIMBA Ha KOTeN, HEOOXOAMMBIA IS pa3BOpPOTa TypOWHBI M B3ATHS
Ha4aJIbHOM 2JIEKTPUYECKOU Harpy3Ku;
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Pucynok Ne 1. Homorpamma mycka u Harpyxenust 1y0b-0ioka 300 MBT ¢ Typounoit K-300-240 JIM3 o MOHOOIOYHOH cXxeMe
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Pucynox Ne 2. Homorpamma mycka u HarpyxeHus 1y0iib-0J0ka MomHocTeio 145 MBT ¢ GapabaHHBIMU ra30Ma3yTHBIMHE KOTJIaMH U Tero(pUKannoHHOM TypouHoii [1T-145/165-130/15



- BpeMs pa3BopoTa TypOMHBI M BpeMs BBIJCP)KEK Ha NPOMEXYTOUHBIX YacTOTax BpalICHUs B
3aBUCHMOCTH OT HadaJIbHOH Temriepatypsl naposirycka LIB/1 (wmu LIC]]) TypOuHsI;

- BpeMs B3STHS HayalbHOM HArpy3Kd, BEIWYMHY HadaJbHOW HAarpy3KW M BpeMs BBLIEPXKEK Ha
OTIpeZIeTIeHHbIX Harpy3Kax;

- BpeMs, 3a KOTOpPOE MOXKET OBITh JOCTHUTHYTa Jro0asl 3aJaHHas Harpyska, HauMHas ¢ MOMEHTa
MoJja4uy apa B TypOuHy.

[To mpaBBIM KBagpaHTaM yKa3aHHOW HOMOTPaMMBI OIIEpaTUBHBIN IIEPCOHAT MOXKET KOHTPOJIUPOBATH
BECh IPOLIECC HArPY KEHHUSI.

Omneparop, cBepuB paboYMii peXUM C 3aJaHHEM HOMOTPAMMBI, MOXKET €ro CBOEBPEMEHHO
OTKOPPEKTHPOBATh: HalpUMEp, NPH 3HAYCHUSAX TEMIIEpaTyp Mapa mepea TypOWHOH BHINIE 3aJlaHHBIX
NpU  JAHHOW HAarpysKe, YMEHBIIMTh CKOPOCTh HX pOCTa COOTBETCTBYIOIIMMH CpEICTBAMH
PETYJIMPOBaHUs WIM OCTAaHOBHTH POCT TEMIICpATyp IO JOCTIIKCHHUsSI COOTBETCTBYIOICH HAarpys3Kd Ha
TypOune. Mnn, Ha000pOT, ecny 3HAYEHMS TeMIeparyp Iapa OTCTaloT OT IOJIy4eHHOH Harpy3ku Ha
TypOMHE, OCTAaHOBHTh HAarpy)XeHHE KOTJIA, IIOBBINIas TOJNBKO TEMIIEPAaTyphl Mapa 3a KOTIOM
BO3JICHCTBHEM Ha CPEICTBAa PEryJHpOBaHMsA (IIyCKOBBIE PETYIATOPHI TeMIlepaTyp mapa) A0 TeX Iop,
II0OKa OHM HE CTaHyT COOTBETCTBOBATh TEKyLIEMY 3HAYEHHIO HArpy3kn TYpOHMHBI COTJIACHO
HOMOTpaMMe.

[To Takomy ke HpHHIMITY pa3paboTaHa HOMOTpaMMa JUlsi 3HEproodsioka ¢ 0apabaHHBIM KOTIIOM,
MIpUMep KOTOPOH MpHUBeJeH Ha puc. Ne 2.

Takum 00pa3oM, JOCTOMHCTBAMH PEXKHMHOM KapThl (HOMOTPaMMBI) SIBISIETCSI BO3MOXKHOCTB
OBICTPOTrO OMpeeNeHNs] ONTUMATIBHONW MPOTPaMMBI ITyCKa U3 JIF0OOTO TEIJIOBOTO COCTOSHMUS; KOHTPOJIA
MIPaBUJIHOCTH BEJICHUSI HArPYXKEHUS U, IPH HEOOXOJMMOCTH, CBOEBPEMEHHON €ro KOPPEKTUPOBKH B
1000H MOMEHT BPEMEHHM, YTO ITO3BOJIIECT CBECTH K MUHMMYMY OTKJIOHEHHS PEKHMa HarpyXeHUs OT
rpaduka-3agaHusl.

2.2. Fpa(bmm-3anamm IMyCKa U3 PAa3/iIMYHBbIX TENJI0OBbIX COCTOSIHMH U €ro 0CTaHoBa

st kaxzporo TemodHepreTuyeckoro odopynoBanus TOC nomkHbL ObITH pa3paboTaHbl rpauKu-
3a/laHuA ITyCKa M OCTaHOBA TEIUIORHEPTEeTHYECKOT0 000PYIOBaHMS Ha OCHOBAaHHH TUIOBBIX I'paUKOB-
3aaHUi WM TIPH UX OTCYTCTBHMH HAa OCHOBAaHHM 3aBOJICKUX HMHCTPYKLHUI C y4eToM 0COOEeHHOCTEH
000pyI0BaHUs, TOIUIMBA M XapaKTEPUCTUK €CTECTBEHHOTO OCTBIBAHUS OCHOBHBIX JIEMEHTOB.

B pabouux rpadukax-3aniaHusSX IOJKHBI OBITH yKa3aHbI MapaMeTphl, XapaKTePU3YIOIIHE PacXoj
TOIIMBa B TIpolLlecCe ITycKa (YHCIO BKIIOUEHHBIX TOPENOK, (POPCYHOK, MOJIOTKOBBIX MEJIBHHUIL,
TeMIIepaTypa ra3oB B IOBOPOTHOIT Kamepe).

B rpaduxax-3amaHuAX TOJDKHBI OBITH YKa3aHBl IIOCJTIENOBATENbHOCTh M YCJIOBHS IPOBEICHUS
OCHOBHBIX T€XHOJIOTHUYECKHUX OIEepalrii IpH ITyCKe U OCTAaHOBE TEIUIOIHEPreTHIECKOT0 000PYAOBaHHUS.
I'paduku-3aganus JODKHBI OBITH pa3pabOTaHbl, UCXOIS M3 COOIOACHHUS IOKa3aTesieil HaIe)KHOCTH,
3aJJaHHBIX 3aBOJAMHU-U3rOTOBUTEISIMUA. OTKIIOHEHHS! MapaMeTpoB OT PEKOMEHIYyeMbIX B rpadukax-
3aJaHuAX JomyckaroTest He 6osiee +20 °C 1o TeMmeparype CBEXEro U BTOPUYHOTO IEPErpeToro mnapa u
+0,5 Mlla no naBieHuIO CBEXEro napa.

B rpadukax-3amaHusax mycka yKasaHbl JUana3oH HadalbHBIX TemrepaTyp Metamia LIBJ] n LIC
TypOMHBI B 30HE MHapoOBIYCKOB, B Ipeleiiax KOTOPOTO JOJDKEH peali30BaThCsl 3allaHHBIN rpaduk
Harpy>KeHus, ¥ CeTKa KPHMBBIX M3MEHEHHs CBEXEro Imapa (3a IyCKOBBIM BIIPHICKOM) M BTOPHYHOTO
nieperperoro napa (nepex LIC/l TypOuns!).

Temnepatypy cBeXero n BTOPHYHOTO MEPETPETOTO Mapa CIEAYET BHIICPKUBATH B COOTBETCTBHU C
KpUBBIMH, OTBEYAIOMINMH (paKTHUEeCKO# HauampHOU Temmeparype metamna Bepxa LIB u LC/. [pu
MIPOMEXYTOYHOM TEIUIOBOM COCTOSIHHUM TYPOHHBI, HE MPEAyCMOTPEHHOM B rpadMKax-3aaHHsAX, IyCK
MIPOM3BOANTCA 110 I'padHKy-33AaHHI0 T Omrkaiimero TemneparypHoro coctostaust LICJ] TypOuHBL.

2.3. CereBoii rpa¢guk BHINOJHEHHUA ONlepaluii MPU MOAT0TOBKeE K MYCKY

CereBble TpaUKkM TOATOTOBKM K ITyCKy pa3pabOTaHbl C Y4eTOM ONTHUMAJIbHOH OpraHH3alliH
MYCKOBBIX PEKUMOB, BO3MOKHOCTEH OIIEpaTUBHOTO MEepCcoHaja, cOOII0eHNs TpeOOBaHUI HHCTPYKIINI
10 00CITy>KUBaHUIO 000PYAOBaHHUS.

M3BecTHO, 4TO OCHOBHOM 00beM OTepaliil MPUXOIUTCS Ha MEPBbI — MOATOTOBUTENBHBIN 3Tall, HA
KOTOPOM TIPOM3BOAMTCS BKIIOUCHHE B pPabOTy (YHKIMOHANBHBIX BCIIOMOTATENBHBIX TPYII
TEIJIO3HEPTeTHUECKOTO 000PYI0BAHHUS.

Ha sTom sTame Ba)kHa HE TONBKO IIOCIEAOBATEIBHOCTh, HO M BO3MOXXHOCTH IapaljieIbHOIO
BKJIIOYCHUSI B pa0OTYy aBTOHOMHBIX (DYHKLIHMOHAJBHBIX TPy 000PYIOBaHHs. JTO MO3BOJIHUT COKPATUTH



HETIPOM3BOANTEIbHBIC MOTEPH BPEMEHM W YMEHBIIMTH OOIIYIO INPOAOJDKUTENBHOCTH ITycka. Kpome
TOTO, IIOJB3YSICh CETeBHIM TpaUKOM W HOMOIPAMMOM IIycKa ONCPAaTHUBHBIA II€PCOHAJ, 3Has
NPUBEJCHHBIE B CETEBOM IpauKe KOHTPOJBbHBIC BPEMEHa BBIIIOJIHEHHUS OIEpaldii U JUCIETIEPCKOe
3aJaHle, MOXKET OLICHHTh BPEMsI Hayaia IOATOTOBHTENBHBIX OINEpaluii ¢ TaKUM pacyeToM, YTOOBI,
CBOEBPEMEHHO, B COOTBETCTBHH C [HUCIETYEPCKUM TpadyKOM BKIIOUUTH TEIUIOIHEPTETHIECKOE
000pyI0BaHNE B CUCTEMY U HATPY3UTh €TO JI0 33aHHOM Harpy3KH.

Omnepanyy, HaxoIIIMecss Ha “KpUTHUecKoM™ IyTH (B cepeanHe rpaduka), onpeaensoT oOIryro
NPOJOJDKUTENIBHOCTS  dTala IIycKa TeIUIOdHEpreTHueckoro obopynoBanus. IlosTomy 3amepxkka
BBITIOJIHEHMS JIIOOOM Takod omepanuy IpUBENET K 3aJep)KKe BCEr0 MOATOTOBUTENBHOIO 3Tara, a
CJIC/IOBATEINHHO, U ITyCKa TEIIO3HEPTeTHYECKOT0 000PyIOBAHMS.

Omneparyy, HaxosIIMecss Ha “HOAKPUTHYECKOM™ MyTH (MapajulelIbHO “KPUTHYECKOMY ), MOTYT
UMETh 3alac MO OTHOLIEHHWI0 K KOHTPOJIBHOMY BpeMeHH. OJHAaKoO OT BBINOJHEHHs 3TUX OIepaunui
3aBUCHUT CBOEBPEMEHHOE BBIMIOJHEHUE ONepaluil Ha “KPUTHUECKOM ™ ITyTH.

[losToMy omeparop [HODKEH OOeCHEYdTh HE TOJBKO  COOJIONCHHE  TEXHOJIOTHYECKOH
MIOCJIC/IOBATENHLHOCTH, HO M YETKO PaclpeeInTh ONEPaI 110 BPEMEHH UX BBIIOIHCHHUS.

B 3TOM eMmy OKa)KeT IOMOIIb CETEeBOH rpadyK, Ha KOTOPOM HArJIAHO OTpPaKeHa B3aUMOCBSI3b
ME>K/Ty OTIepalMsIMK U JJaHBI BpEMEHA UX BBITIOIHEHUS TP TTOTOTOBKE K PACTOIKE KOTJIA.

24. HyCKOBble BEAOMOCTH l'[epe](.]'ll()‘le}[l/lﬁ B TEXHOJOI'HYECCKHUX CXeMaXx

B myckoBoi#i Be1OMOCTH BeCh IyCK pa30UT Ha HECKOJIBKO XapaKTEPHBIX 3TAIOB.

JUis KaXkmoro 3Tamna yKa3aHbl OCHOBHBIE OIEpaIuy IO MEPEKIIOYCHUAM B TEXHOJIOTHUECKON CXeMe,
KOTOpBIE JOJIKHBI OBITh 3aUKCHPOBAHBI ONEPATOPOM, & TAKXKE JOJDKHA OBbITh yKa3zaHa HOPMaTHBHAs U
(bakTHUecKas AIUTEIBHOCTH €ro IMPOXOXKICHUS MpPHU IIyCKaX M3 COOTBETCTBYIOIIMX HAYaJIbHBIX
TEIUIOBBIX COCTOSIHMI: XOJIOAHOTO, HEOCTBIBIIETO M Topsdero. [Ipu 3ToM I HEOCTHIBIIETO COCTOSHUS
MPUHAT XapaKTepHBIA IyCK IIOCIE OCTAHOBAa Ha BBIXOAHBIC (TPA3gHHUYHBIC) ITHH, a JUIL TOPSUEro
COCTOSTHUS - ITYCK IocJie ocTaHoBa Ha §8-10 yacoB (HOYHOU MPOCTOH).

BrieneHo nsaTh 3TanoB mycka:

Oman 1 — noArOTOBKA K ITYCKY;

Oman 2 — OT poO3KUTa TOPEIOK JI0 3aBepIICHUS MPEABAPHTENBHOTO TPOrpeBa TIABHBIX
MapoIpPOBOOB;

Oman 3 — oT oJ1auM Napa B TypOMHY J10 B3ATHS HAYaIBHON Harpys3KH;

Oman 4 — HarpyxeHue dHeprodjoka ¢ MOMEHTAa OKOHYAHHUS BBIJCPKKH Ha HA4YaIbHON HArpys3ke
1o Harpysku 50—60 % nomuHanbsHON Ha oxHOM [IOH (IITH) m mepeBox ropenok KoTia Ha CKHTaHUE
YTOJIbHOM MBUIH;

Oman 5 — narpyxenue Ha AByX [IOH wmu IITH no B3siTHA 3a7aHHON Harpy3kd M TMOBBIIICHHUE
TeMIIepaTyp Hapa nepej TypOUHON 10 HOMHHAIBHOTO 3HAYCHUS.

Kpome toro, ans ny0iap-0I0KOB MPUKIAABIBAETCS IMyCKOBAs BEIOMOCTh PACTONKU M MOJKITIOYSHHS
BTOPOT0 KOpITyca KOTJIa K paboTaronemy.

s TOC c¢ momepeuHBIMH CBA3SIMH BBIIIOJIHEHBI ITyCKOBBIE BEIOMOCTH PACTONKH KOTIa M
MOJKITIOYEHHS €T0 K 00LIeCTaHIIMOHHOM MarucTpau.

Hauano u oxoHYaHMe OJTama [OJDKHO (DUKCHUPOBATHCS MMApaMETPUUECKHMHU YCIOBUSMU HITH
YCIIOBHSAMH I10 MEPEKIIFOUYEHUSIM B TEXHOJIOTHIECKOI CXeMe TEeIII0HEPTeTHYECKOT0 000PYA0BaHHUS.

IIpn mpoBeneHHM MYCKOBBIX OIepanuid omepaTtop B rpade ‘“hakTuueckoe BpeMsl BBITOTHEHUS
orneparnuii” GpUKCHPYeT aCTPOHOMHYECKOE BpeMsi Hayajla 1 OKOHYaHUs OIepalliy B 4acax U MUHYTaX, a
B rpade “Ilapametp, pazpemaroniuii mpoBeieHNE onepauny’ yKa3blBaeT (PaKTHUECKYIO0 BEIUINHY ITOTO
mapameTpa nepej NPoBeJCHNUEM OIepaltu.

B myckoBo#i BeJOMOCTH B OTAEJIBHBIX Tpad)aX JOJKHBI OBITH OTMEYEHBI 3aMEYaHHs ONEPaTHBHOTO
IepCcoHaNa 10 BBIABICHHBIM Je(exkraM U IpUYMHAM 3aJepKKM Ha OTAENBHBIX JTamax IIycKa
TEIUIOPHEPIeTHYEeCKOT0 000pYyHOBaHMSA, a Taloke 3aMedaHus pykoBojsamux paboraukos KTII,
AQHATM3UPOBABIINX U IIPOBOIUBIIKX Pa300p IMycKa C OTIEPATUBHBIM IIEPCOHATIOM.

B myckoBoii BemoMOCTH [OJDKHAa OBITh yKa3zaHa CMEHA, MPOM3BOAMBINAS IMYCK, U (aMuUInuu
HayaJlbHUKAa CMEHBI I€Xa, CTapIIero MAaIlWHHCTA IIeXa, CTAapIlero MAallMHHUCTa OJI0Ka, MAIlWHHCTa
6110Ka.

2.5. BegomMocTH nepekJIOYEHHH B TEXHOJOTH4eCKUX CXeMaXxX NPU OCTAHOBE

I[J'ISI KaXXaoro srarma OCTaHOBa JOJDKHa OBITh YKa3aHa HOpMaTHBHas U (ﬁaKTHqCCKaH JJIATCIIBHOCTD
€T0 MPOXOKACHUA.



MoxHO BBIACIIMTE IBA 3Talla OCTaHOBa:

Oman 1 — pasrpy3ka C BBIIOJHEHHEM BCEX ONEpaluii MO IMEPEeBOAY TEIUIOIHEPreTHIECKOTO
000pyIOBaHUS B APYrO€ COCTOSHIE U OTKIIOYCHHE €T0;
DOman 2 — TOCIEOCTAHOBOYHBIC OINEPAIMH II0 NPHUBEICHHUIO OCHOBHOTO W BCIIOMOT'ATEIILHOTO

060py,I[OBaHI/I${ B COOTBETCTBYIOILICE COCTOAHHEC.

I[J'ISI ,I[y6J'IB-6J'IOKOB COCTABJICHbI THUIIOBBIC BCAOMOCTH OCTAHOBA OJHOI'0 KOpIyCa KOTJIa H
OTKJIIIOUCHHE €TI0 OT 3Hepr06n01<a, a IJid TOC ¢ NONEepeYHbIMU CBA3AMU — THIOBBIC BCIAOMOCTHU
OCTaHOBA KOTJia U OTKJIIFOYCHHUSA €TI0 OT O6Hl€CTaHHHOHHOﬁ MarucTpaiu.

2.6. Hycxosaﬂ B€IOMOCTDb COCTOAHHUA TCXHOJOIHYCCKUX 3AIUT

B BemoMoCTh BKIIOYEHBI 3aIWTHl, JACHCTBYIOIIME HAa OCTaHOB TEIUIO3HEPTeTHYECKOTO
000pyIOBaHMU;, HA OCTAHOB KOTJIOB, TypOWHBI, NMUTATENBHBIX HACOCOB; 3aIUTHI, ACHCTBYIOIIME Ha
pasrpyXeHue 10 3aJJaHHBIX HAaIPy30K; 3aIIUTHI, BHIIOIHSIONINE JTOKAIBHBIE ONCPAIlHH.

B BemomMocTH (UKCHPYIOTCS TOJIBKO BBOJBI U BBIBOJIBI 3AIIHT, BHITOIHIEMBIX IEPCOHATIOM CMEHBI, a
TaKKe BKIIOYEHHE M OTKIIOYECHHE 3allUT Hakmaakod. [Ipm BBoge 3amuT, perJaMeHTHPOBaHHOM
MHCTPYKIMEH, (PUKCHPYETCs] aCTPOHOMHYECKOE BPEeMs BBOJIA M BEJIMYMHA MapaMeTpa, pa3pellaroiniero
BBOJI, €CIIM TaKO€ YCJIOBHE IpeIyCMaTpUBAECTCs AKCIUTyaTallMOHHOW HMHCTpykmmed. Kpome Toro, B
rpade “PexxuMHbIIT BBOJ” CTaBUTCS 3HAK “+°.

[Ipu BBOAE 3aLIMTHI [IOCIIE €€ PEMOHTA WM MPO(UIAKTUYECKUX PaboT 3HaK “+* craBUTCS B rpade
“BBOJI ITOCJIE PEMOHTA”.

BrIBox 3amUTH 3 PabOTHI IEPCOHATIOM CMEHBI MOKET OBITH BBIIIOJIHEH TOJIBKO TI0 PACTIOPSKEHUIO
OTBETCTBEHHOI'0 JIMIIAa, HMEIOLIEr0 Ha 3TO paspelieHue. [1odToMy B BEJOMOCTH (HUKCHUpPYyETCs
JIOJDKHOCTB U (hpaMUITHSI JIMIA, OTAABILIETO PACIOPSHKEHHE O BHIBOJIC 3aIIUTHI U3 pabOTHI.

Kpowme Toro, B BeIOMOCTH yKa3bIBaeTCsl BpeMsI BBIBOJIA 3AIIUTHI; B COOTBETCTBYIOIEM MecTe Tpadbl
“IlpuanHa BhIBOAa” (“B peMOHT”’, “Ha ompoOoBaHME”, “B ONBITHYIO 3KCIUTyaTaI[Hi0”) CTAaBUTCSA 3HAK
wye

AHAJIOTHYHO BEJOMOCTSAM MEpPEKIIOUeHNH B JAHHOW BEAOMOCTH, MPEIYCMOTPEHBI MecTa st
3aMeuaHMi epcoHaa Mo padoTe 3aluT U A1 3aMEeYaHu aIMHUHUCTpPAIMH 110 paboTe MepcoHaa.

3amosHeHHas BEJOMOCTh BHU3HPYETCS OTBETCTBCHHBIMH JIMIIAMH CMEH, MPOBOJUBIIUX ITyCK
TEIJIO3HEPTeTHUECKOTO 000PYI0BaHHUS.

BenoMoCcTh COCTOSHUS TEXHOJOTMYECKHX 3allUT SBISETCSd HEOTHEMJIEMON YacThIO OTYETHOMN
MyCKOBOH TOKYMEHTAIIHH.

2.7. IlyckoBasi BeAOMOCTb COCTOSIHUSI ABTOPEryJsiTOPOB

B BeoMocCTh COCTOSTHHSI aBTOPETYJISITOPOB BKIIIOUEHBI BCE PETYIATOPHI, KOTOPHIE BKJIIOYAIOTCS B
paboTy mpH IyCKe TEIIO3HEPreTHYECKOro 00OpYNOBaHHS OINEpaTOpOM B IIOCIEIOBATEIBEHOCTH,
MIPEAYCMOTPEHHOW HMHCTPYKIMSAMH TI0 SKCIUIyaTallid TeIIOMEXaHMYECKOTO0 O0OpyJOBaHMS 3TOTO
TEIIO’HEPTeTHYECKOTO 000PYI0BAHMUS.

Omeparop B TeUEHHUE ITyCcKa JOIDKEH (DUKCHPOBATh BpeMs BKIIFOUCHHUS TOTO MJIM HHOTO PEryJsiTopa.
[Ipn 3TOM ecnu BKIIOYEHHE PEryJsITOpa PErIaMeHTHPYETCS PEKUMHBIMH YCIOBHUSIMH, TO OIIEPATOp
JIOJDKEH B BEJIOMOCTH yKa3aTh NMapaMETPUUECKHH MM TEXHOJOTHYECKUH KPUTEpHH BBOJA PETyIIsTOpa,
a B rpade “PexxumHBIA BBOA W MOCTaBUTH 3HAaK “+°. Ecmu perymatop BKiIroudaercs B paboTy mocie
PEMOHTa, TO 3HaK “+° CTaBUTCS COOTBETCTBCHHO B rpade “Brox B paboTy u3 peMoHTa”. B 3TOM Cityuae
BpeMsI BKIIFOUCHUSI MOXKET OIPEEISITHCS TOJIBKO TOTOBHOCTBIO PEryisitopa K pabore, T. €. BKIIOYEHHE
peryJaTopa MOXKET IPOUCXOAWTH C 3ala3[bIBAaHUEM II0 OTHOIICHHIO KO BPEMEHH, OIPEAEIIEMOMY
TEXHOJIOTHYECKUM ITPOIIECCOM.

COOTBETCTBEHHO, OTKIIOYCHHE DPEryJsiTopa M3 paboThl MOXKET ONPENESTHCS KaK PEeKHMMHBIMH
YCIOBHSMH, TaK M HEYIOBICTBOPHTENbHOW paboToil perynsaropa. OTMETKH B BEIOMOCTH 00
OTKJTIOYEHUH PETyJIITOpa MPOU3BOAATCS TAKXKE KaK M IPH BKIIOYCHUH, TOJBKO B CIydae OTKIIOYEHHS
peryisTopa B peMOHT OINEpaTUBHBIN MEpCcOHaN B MecTe i “3aMedaHuil” NOJDKEH yKa3aTb MPUYHHY
OTKJIIOUYCHUSI PETYIISTOpa U3 PabOTEHI.

3anolHEHHasT W 3aBU3MPOBAHHAs OTBETCTBEHHBIMH JIMIAMH CMEH, BBINOJHABIIUX IIyCK
TEIIO’HEPTeTHYECKOTO 000pYAOBaHUs, IYCKOBasi BEJOMOCTDb COCTOSHHSI aBTOPETYJIATOPOB SBISICTCS
HEOTHEMJIEMOH 4acThI0 OTYETHOW IyCKOBOM JOKYMEHTAIIHH.

2.8. luarpaMMHBbIe JIEHThI PerHCTPUPYIOIUX IPHGOPOB



[Ipn npoBeneHNn peXUMOB ITycKa (OCTAaHOBA) OIIEPATOP MCIIOIb3YET NPEHMYIIECTBEHHO ITOKa3aHUs
pEeTUCTPUpPYIOIMX TMPUOOPOB IO JUarpaMMHBIM JieHTaM. KOHTpoib 3a XOIoM mpolecca IIo
MOKA3bIBAIOIINM MM LM(POBEIM NpuOOpaM BecbMa 3aTPYAHUTENICH, T.K. MPU 3TOM HAarJIsHO He
0TOOpaXAIOTCsl TEKYIINE U3MCHEHHS M3MEPSIEMOro IapaMeTpa, YBeJIMIeHHEe CKOPOCTH €ro M3MEHEHHS
WJIM MTHOBEHHBIE BBIOCTH TTapameTpa.

[Ipn ocHameHNH TEIIOIHEPTeTHUECKOT0 000PyI0BAaHNSI COBPEMEHHBIMHI CHCTEMaMH YIPABICHUS U
KOHTPOJIS, B COCTAaBE KOTOPBIX OTCYTCTBYET DSl PETHCTPUPYIOIINX NPHOOPOB, Ha BSKpaH AWCIUIES
JOJDKCH BBIBOJAWUTHCA MO0 TrpaduK-3aaHue Iycka, JIMOO HOMOrpamMMa ITycKa Ul KOHKPETHOTO
HCXOJHOTO TEIUIOBOI'O COCTOSIHUSI C BBIBOJIOM Ha HUX TEKYIIMX 3Ha4eHHH mapaMeTpoB. IIpu aHanmmze
MyCcKa WCIOJB3YIOTCS TBEpAble KONMHMM rpaduka-3afaHus (HOMorpamma) M pacriedatkn ¢ OBM
3aJJaHHBIX NApPaMETPOB (3JIEKTPOHHBIE BEJOMOCTH IIAPAMETPOB).

2.9. Tabumnua KpUuTEpHeB HATEKHOCTH PadoThI 000PY/10BAHMA

B Ta6J'II/IHe KPUTCPUEB HAACKHOCTH MPUBCACHBI UX 3HAYCHUA, IO KOTOPBIM MPOU3BOJUTCA OLICHKA
KayecTBa IycKa (0CTaHOBA) IIPH €T0 aHAJIN3E.

Tabauiel KpUTEPHEB HAAEKHOCTH UL KaXKJOTO THIA TEIJIOIHEPIeTHUECKOTo 000pyI0BaHUs,
ycraHoBiaeHHoro Ha TOC, cocraBmsatorcss UTP TOC Ha OCHOBaHMM MHCTPYKLHMI, pacdeToB H
WCIIBITaHU.

[Ipu ocHameHUN TETIOIHEPTeTHUECKOT0 000PYAOBaHHS COBPEMEHHBIMH CHUCTEMaMH YIIPABICHUS U
KOHTPOJIA 00BbeM KPUTECPUECB HAACKHOCTH, MO KOTOPBIM IIPOU3ZBOAUTCA OIICHKAa KadYe€CTBa IIyCKa
(OCTaHOBa)7 PEKOMEHAYCTCA BBIBOJAWTH Ha 3KpaH AUCILUICSA B BUAC (bpaFMeHTOB TUCTOTpaMM, a BBIXOJ
KpUTEpHUEB 3a JAOMYyCTHMBIE HANla30HBI B IEPHUOJ IPOBEACHUS IycKa (OCTaHOBAa) aBTOMATHUECKH
¢ukcupoBate B uHPOpManmoHHONH cucteme. Ilpm amamm3e mycka (OCTaHOBAa) HCIOIB3YIOTCS
pacnedatku ¢ 9BM 3THX OTKIIOHEHHH.

3. HOPAJOK OPTAHU3AIINN AHAJIU3A ITYCKOB 1 OCTAHOBOB

3.1. PaboThI 10 aHANM3Y MYCKOB (OCTaHOBOB) IPOBOMISITCS MOCTOSHHO JCHCTBYIOMICH KOMHUCCHEH,
Ha3HA4YCHHOH mpuka3oM. B kommccum HazHauyaroTcsl mnpeiceAaTenb (TIaBHBIM WHXKEHEp HWIH €ro
3aMECTHTEIIb), JIUIO, €r0 3aMEHSIONIEE, ONPEACIIOTCS KOHKPETHbIE 0053aHHOCTH OTACNBHBIX YJICHOB
KOMHCCHU.

3.2. Jlng momydeHusi CBEACHUH O JSHCTBHAX IEPCOHANIAa M MapaMeTpax COCTOSHHS 000pyHOBaHHA
HCIIOJNIB3YIOTCS:

- pexxuMHas KapTa (HOMOrpaMma) ITycKa;

- rpadK-3a/laHNe ITyCKa U3 PA3INYHBIX TEIUIOBBIX COCTOSHHH;

- ceTeBOH rpa¢MK BEIOIHEHHS ONIEpayi IpH ITOJTOTOBKE K ITyCKY;

- MyCKOBAs BEAOMOCTb OCTaHOBOB;

- MyCKOBAs BEZIOMOCTb COCTOSIHUSI TEXHOJIOTHYECKNX 3aIIUT;

- ITyCKOBAs BEZIOMOCTb COCTOSIHUSI aBTOPETYJISITOPOB;

- pacneyatku ¢ OBM (371€KTpOHHBIE BEZIOMOCTH ITapaMeTPOB);

- IMarpaMMHBbIC JICHTHI (COTJIACHO MEPEYHI0, YTBEP)KICHHOMY TJIaBHBIM HHXXEHEPOM);

- Ta0bJINIIa KPUTEPHUEB HAAEKHOCTH PAOOTHI OCHOBHOTO 000pYIOBaHUS;

- BBIIMCKHM U3 ONEPaTUBHBIX XypHanoB crapmero mamuaucta, HC KTL, HCC, onepatuBHOi
JOKyMEHTallUH JPYTHX IIEXO0B;

- pe3yJIbTaThl pYYHOI'O M aBTOMAaTUUECKOr0 aHanu3a nokasaresueit BXP.

3.3. Ilpm mpoBeneHMH aHaigM3a IIycka (OCTaHOBa) B KauyecTBE KPUTEPUEB HCIIONIB3YIOTCS
JIOIYCTUMBIE TIPE/IeJIbl KOHTPOIMPYEMBIX BEJIMUUH, U3JI0KEHHBIE B JICHCTBYIONIHX:

- MHCTPYKIUSIX 10 AKCIUTyaTalluk 000pyIOBaHHUS;

- PeXXMMHBIX KapTax (HOMOTpaMMax) IycKa;

- rpaduKax-3a/laHUsIX I[yCKOB U OCTAHOBOB M3 Pa3JIMUHbIX TEIUIOBBIX COCTOSHHUH;

- HHCTPYKIUSIX 110 BOJHO-XUMHYECKOMY PEXHUMY.

3.4. He no3aHee ciemyomero THs Nociie OKOHYAHMS ITycKa (OCTaHOBa):

- mepconasiom LITAU (ACY TII) cHmMaroTcs auarpaMMHBIC JICHTBI IPUOOPOB, pacnedaTkn DBM
(37eKTpOHHBIC BEIOMOCTH TApaMETPOB) COITIACHO YTBEPXKICHHOTO mepedHs. HaHocsTes OTMETKH
BPEMECHHM Hayaja M OKOHYAaHUs IyCKa, HAaUMEHOBAaHWE IPHUOOPOB, IIKaJla, CKOPOCTh IPOTKKH
nuarpammHoil seHtel. Ilepconan ACY TII, mo ucxoaHbIM JaHHBIM, noarotosiaeHHsM [[HUO,
MIPOU3BOAUT pacueTsl TeMnepaTypHoro cocrossHus poropos LIB/l u LICJI npu nepexogHbIX pexuMax,
CPaBHMBAET IOJIyYCHHBIC 3HAUCHHS Pa3HOCTEH TEMIIEpaTyp B POTOPAX C JOMYCTUMBIMH U JA€T OLEHKY



Ka4yecTBa PeXUMa;

- mepconanoM KTLI mpoBepsiercst KayecTBO 3aIlOJHEHHS OIEPAaTUBHOM ITyCKOBOH BEIOMOCTH,
OCYIIECTBISIFOTCSL BBIIMMCKA M3 ITyCKOBOM BEIOMOCTH, >KypHAJIOB omepartuBHOro nepconama KTILI.
[IpoBepsieTcst OTCYTCTBHE 3alep)K€K BPEMEHH IIPH IIycKe (PacTOIKE) [0 CPaBHEHHWIO C TpaduKoM-
3amanueM. [Ipn HanuuMu 3anepkeK IO JTamaM ITycka (PacTONKH) OHHM 3aHOCSTCS B ITyCKOBYIO
BEIOMOCTh C YKa3aHHEM BpeMeHH 3aepXkd. [lo 3ammcsiM B ONEpaTHBHOW IYCKOBOWH BEIOMOCTH
BBIICHAIOTCSI IPUYMHBI 33I€p>KeK ITycKa (PacTOIKN);

- nepcoHasioM XL ocymecTBISIOTCS BHIIUCKH U3 )KYPHAJIOB ONIEpAaTHBHOTO nepcoHana XI11.

Bce BbimeHa3zBannbie Matepuaisl nepeaaorcs B LIHMO oTBeTCTBEHHBIM JMLAM Uil JalbHEUIIEH
00paboTKH.

3.5. Tlepconan IIHMO, Ha3HaueHHBIH OTBETCTBEHHBIM 3a 000OIIeHWe Bcell nHpOpManuu u
BBITIOJTHEHNE aHANIN3a IIyCKOB (OCTaHOBOB), BBHIIIOJIHAET aHAIN3 U MOATOTABINBACT NPOEKT 3aKITIOYECHHS
0 KadecTBe Iycka (ocTaHoBa). B mporecce MOATOTOBKM MaTepHaloOB OTBETCTBEHHBIMH JIMLIAMH
BBITIOJIHSACTCS. 00pabOTKa IUAarpaMMHBIX JIEHT, HAHOCSTCS OTMETKH BPEMEHHM OCHOBHBIX ITyCKOBBIX
orepanyii U3 IyCKOBOH BEIOMOCTH, BBLIBIISIIOTCS M YKa3bIBAlOTCS MECTa IPEBBILIICHHS KPUTEPHEB,
OTIPEIEIAIOTCST YUCIOBBIC 3HAYCHUS OTKIOHEHWH, OIpENeNsieTcss BpeMsl ONepandii 1Mo OTIEeIbHBIM
JTamaM Iycka (OCTaHOBa), YKa3bIBAIOTCS OTKJIOHCHHS OT TIIOKa3areliel peXMMHOH KapTel
(HOMOTpaMMBI), a TaKKe OTKJIOHEHHUs OT IpaduKa NMpOAODKUTEIEHOCTH MyCKa W OTKIOHEHHS BOJHO-
XMMHUYECKOTO PeXHUMa.

Ha xaxzaoMm ydacTke auarpaMMHOW JIEHTHl WM pacnedatku ¢ OBM ompenpensitoTcss mecra c
9KCTPEMAFHBIMHM TapaMeTpaMH, JIMOO CKOPOCTSMH WX H3MEHEHHS M OTMEYaloTCs OIpEeeiICHHBIM
BETOM (IIPOTPEB WM 3axodaxuBaHue). ONpeneNsoTcsl YUCICHHBIC 3HAUCHNS KPUTEPHUEB HAJIEKHOCTH
1 3Tarsl IMycka (pacToIKH, OCTAHOBA), Ha KOTOPBIX IPON30IUTH HApYIICHHUS.

3HaueHMS NPEBBIICHHBIX KPUTEPHUEB M KOJIMYECTBO MX HAPYLICHUH 3aHOCSTCS B COOTBETCTBYIOIIHE
rpadsr «BemoMocTr aHanm3a mycka (PacTOIKH)».

BennuuHBI CKOPOCTH TpOTrpeBa WM 3aXOJIXKUBAHUS IO ATAllaM 3aHOCSTCS B TaOJMILy cO 3HAKOM
«T» UIIA «-».

[To xpuTepHsM TEIUIOHANPSDKEHHOTO COCTOSHHS POTOPOB MPOM3BOMUTCS NOJTOTOBKA HEKOTOPBIX
JaHHBIX JUIA aHaJIM3a KadecTBa BEICHMS IEPEXOJHBIX PEXMMOB TypOWHBI. lcxonHble naHHbBIE
nepegarores B nex ACY TII mis mpoBeneHus pacuera. IlonyueHHbIe pe3yabTaThl pacueTa M OLEHKH
3aHOCSITCS B BEZIOMOCTh aHAJIM3a ITyCKa.

[To m3mepuTenbHBIM NMpHOOpPaM pacxofa rasa (MasyTa) ONPENENSETCS €ro pacXox Ha IyCK M
BEJIMUMHA TIepPepacxo/ia NpOTUB HOpMaTHBa. [laHHbBIE O Tepepacxo/ie 3aHOCATCS B BEJOMOCTh aHAJIM3a
mycka. Kpome Toro, Ha mbUICYTONBHBIX KOTIAX U3MEPSIETCS PACX0/l Ha ITyCK TBEPJIOTO TOILUINBA!

- ISl KOTJIOB C IPOMOYHKEPOM ITBUIN — T10 ITPOU3BOAUTEINEHOCTH IIUTATENEH TIBLIH;

- 1S KOTJIOB 0€3 MpoMOyHKepa MbIIH — 10 TPOM3BOANTEIbHOCTH nuTaresneit nog bCY.

JlanHBIe O mepepacxojie TBEpPAOTO TOIUIMBA INPH IYCKE TAKXKE 3aHOCSTCS B BEIOMOCTh aHAIIN3a
IycKa.

3.6. KagectBo mycka (ocTaHOBa) JHEproONOKa WM PACTOIKA KOpIyca KOTIa IyOib-OJloKa
orpezenseTcs HaJMYMeM HIM OTCYTCTBHEM OTKJIOHEHHH DPEXHMMOB IIyckKa (OCTaHOBa) OT PEXXUMHOM
KapTel (HOMOTpaMMbI), Tpaduka-3aJaHusi ¥ KPUTEPHUEB HAJESKHOCTH OT MpEACNbHBIX 3HAUCHHH,
YKa3aHHbBIX B MHCTPYKLHSX M0 SKCILTyaTalli 000pyJ0BaHHSI.

4. OHEHKA KAYECTBA ITYCKA U OCTAHOBA

OrneHka KadecTBa IIycka (OCTaHOBA) OMpeAeseTcs] KOJMYECTBOM W KadyeCTBOM HapyIICHHUN
KPUTEPUECB HAJACKHOCTU TCIIOOHECPTECTHUICCKOTO O60py}10BaHI/I${, Ka4Y€CTBOM IIPOBEACHUA IIYyCKO-
OCTAHOBOYHBIX  OMNEpaIyii, COONIOJCHHEM TpeOOBaHMN OKCIUTyaTAallMOHHBIX HHCTPYKIHHA U
JUPEKTUBHBIX TOKYMCHTOB, KAUCCTBOM BCIACHUA HyCKO-OCTaHOBOHHOﬁ JOKYMCHTAIUU.

4.1. Kputepun Ha/1e5KHOCTH.

4.1.1. Kpurepun HaJe:KHOCTH, UCIIONIb3yeMbIe IIPH OIEHKE KadecTBa IycKa, 110 CBOEMY 3HAYCHHIO
paszeneHsl Ha 1B TPYIITEL: OCHOBHBIE U JIOTIOJHUTENBHBIE.

4.1.1.1. K rpymnme OCHOBHBIX KPUTEPUEB OTHECEHbI, B IMEPBYIO OYEpEAb, KPUTEPUH, IPHU
MIPEBBIIICHUN KOTOPBIX HE TIpeayCMaTpUBaeTcs JCHCTBHE TEXHOJIOTMYECKHMX 3alluT, HO NpH
HECOONIONICHNH 3TUX KPUTEPHEB 3allpellaeTcs BBIIONHATH IIycK 00OpyIOBaHMsA, MO0 Tpedyercs
pasrpyxatb padoTatoriee 000pyaOBaHHE BIUIOTh 10 OcTaHOBA. Hanpumep, myck TypOHHBI 3amperiaercs
IIpU TeMIeparype Macia Ha CMas3Ky IOAIIMIIHUKOB HIDKE JOIYCTUMOH, a pabora TypOMHBI He



JIOIYCKaeTCs MPU OTHOCHUTEIBHBIX MOJIOXKEHHUSX POTOPOB, MPEBBIMIAIOIINX JOIyCTHMbIE BEIMYMHBI. K
OCHOBHBIM KPHUTEPHSIM OTHECCHBI TaKKe KPHTEPHM, HECOOJIOJCHHE KOTOPBIX CBHAETEIBCTBYET O
rpyObIX HapyIICHHSIX ONEPAaTHBHOTO IEpPCOHANA IPH NPOBEICHUH ITyCKOBHIX omnepauuil. Hampuwmep,
rIryOOKHe 3aX0JIaKMBAaHHS TAPOBITYCKOB TypOHHBI IIPH IT0Jja4ue B HEE Mapa CBUACTEIbCTBYIOT O TOM, UTO
11060 He OBUIM BBINOJNHEHBl YCJIOBHS IO CTAapTOBBIM IIapaMeTpaM Iapa, JHO0 HEKaueCTBEHHO
BBITIOJIHEHBI OMNEpanyy 110 TPeIBapUTEIFHOMY HPOTPEBY IJIABHBIX MApONPOBOIOB M IAPOBITYCKHBIX
yacTel TypOUHBI, He COOJIFOJICHBI YCIIOBHSI OKOHYAHHS MX ITPEIBAPUTEIHHOTO IPOrpeBa.

4.1.1.2. K rpymnre 1OoToJHNTEIbHBIX KPUTEPHEB OTHECEHBI TaKKe, BIMSIHIE KOTOPHIX HA HAJAEKHOCTD
000pyIOBaHMS OTIPEAEIAIOTCS BPEMEHEM M BETMYMHON HAPYIICHUH 3THX KPUTEPHEB, T.€. HAKOTUICHUEM
9THX HapymeHuid. K HHM, Hampumep, OTHOCATCS KPUTEPHM IO Pa3HOCTSAM TEMIIEpaTyp MeTajuia
3JIEMEHTOB TypOMHBI (CM. MOsICHEHU B paznerne 5). Kpome Toro, kK 3ToH rpyrime OTHECEHBI KPUTEPHH,
HapyIIeHHe KOTOPBIX BBI3bIBACTCS HECOOMIOEHHEM APYTHMX KPUTEPHEB WIM NPUYMHAMH, HE BCErIa
CBSI3aHHBIMH C JEWCTBHUSAMH IiepcoHana. Hampumep, BHOpanMOHHOE COCTOSIHUE TYypOMHBI B TIEPBYIO
odepenb OIpEAENseTCs BEJIMYMHOW WCKpUBIICHHS Banla. BMecte ¢ TeM, M3MEHEHHE BHOPALMOHHOTO
COCTOSIHUSI TYpOMHBI MOXET OBITh BBI3BAHO TaKMMHU (DaKTOpaMH, Kak HapylleHHe OaTaHCHPOBKH HIIH
LICHTPOBKH POTOPA, 3a€AaHUIMH OTIOP H JIp.

4.1.1.3. BriOpaHHBIC 10 BHINICYKa3aHHBIM TPUHOWANAM, THIOBEIE OOBEMBI OCHOBHBIX U
JIOTIOJTHUTENBHBIX KPUTEPHUEB HAAEKHOCTH IPHUBEAEHBI COOTBETCTBEHHO B Ilpunoxennu Ne 1 u
IIpunoxenun Ne 2. Ha ocHoBanum stux Ilpunoxxkenuit Ha xaxaoit TOC st Kakaoro KOHKPETHOTO
TEIIO’HEPTeTHYECKOTO  000pyJOBaHMs JOJDKHA OBITH pa3paboTaHa paboyast JOKYMEHTAIHMs II0
KPHUTEpUSIM, BIMAIOIINM HA OLEHKY KadecTBa mycka. IIpm 3ToM m3 THUIIOBEIX 00BEMOB JOJDKHA OBITH
BBIOpaHBI TOJIBKO TE€ KPUTEPUH, KOTOpPHIE MPETyCMOTPEHBI 3aBOAAMH-M3TOTOBUTEISIMH M MECTHBIMH
9KCIUTyaTallMOHHBIMHA MHCTPYKIMSIMHU IJIs1 KOHKPETHOTO TEIIO3HEpreTHIeckoro obopynoBanus. Kpome
TOoro, pabodne OOBEMBI MOTYT OBITh JIONIOJHEHBI KPHUTEPHSIMH C YYETOM MECTHBIX (DaKTOpOB:
O0COOCHHOCTSIMH ~ YCTaHOBJICHHOTO  OOOpYyZOBaHMS ¥  IYCKOBOH  CXEMBI, IIPOBEJCHHBIMH
peKoHCTpyKmusiMH W T.a1. [lpm pacmpeneneHMM HOBBIX KPUTEPHEB MO TpyHmaMm  CIeayeT
PYKOBOJICTBOBAThCSI COOOPaKCHUSIMH, IPUBEACHHBIMU B IL.IL. 4.1.1.1 m 4.1.1.2. BaxXHOCTH IPpaBUWILHOTO
pacripeiesieHlss KpUTEpUEB MO TPYIIaM ONPENeIsIeTCsl MX PA3IMYHBIM BIMSHAEM Ha OOIIYIO0 OIEHKY
KagecTBa Iycka. Kak mnokazaHO HWKe, IPH HECOONIOAEHWM JIO00r0 W3 OCHOBHBIX KpPHTEPHEB
(ITpunoxxenne Ne 1) oOmiast oreHKa 3a IyCK CTaBUTCSI «HEYIOBJICTBOPUTEIBHOY. [Ipu HecoOmoneHnn
JononHuTeNbHBIX KputepueB (IIpmnoxenne Ne 2) oOmast oneHka 3a myck auddepeHmmpyercs B
3aBUCHMOCTH OT KOJIMYECTBAa HAPYIICHWI KPUTEPHEB B AWANA30HE OLEHOK «HEYIOBIETBOPHTEIIHHOY,
«yIOBIICTBOPUTEIBHO», «XOPOIIO», «OTIWYHO». B pabouelt nokymeHTamuu, pa3paboOTaHHOH I
KOHKPETHOT'O TEIUIOIHEPTETHIECKOT0 000PYI0BaHHS, PEKOMEH/IYeTCSl YKa3bIBaTh YHCICHHBIC 3HAUCHUS
KpPHUTEPHEB, KOTOPBIE JOJDKHBI YTOUHSTHCS ISl KXKI0T0 KOHKPETHOTO arperarta.

4.1.2. TumoBble KpUTEPUH HAASKHOCTH, MWCIOJIB3yeMble IIPH OLCHKE KadecTBa OCTaHOBa,
npuBeaeHsl B [punoxenusx NeNe 4, 5. Ha ocHOBaHMM THNOBBIX KpuTepueB Ha kKaxaod TOC nomkHa
ObITh pa3zpaboTaHa pabodyas NOKyMEHTAIWMs aHAJOTMYHO ykazaHusaM 1. 4.1.1.3. OOmas orenka 3a
Ka4ecTBO OCTAHOBA »HEprooioka muddepeHnupyercss B 3aBUCHMOCTH OT KOJIMYECTBA HApyIICHUH
KPUTEpHEB B JMAIa30HE OICHOK «HEYAOBICTBOPUTEIHLHO», «YHAOBICTBOPUTEIHHO», «XOPOLION,
«OTIINYIHO».

4.2. KauecTBO nmpoBeacHUSA IMYCKO-0CTAHOBOYHBIX onepaum"l.

HpI/I OIICHKE KadyeCTBa MPOBCACHHUA ITYCKO-OCTAHOBOYHBIX onepaunﬁ AHAJIU3UPYIOTCSA BECIAOMOCTHU
MEPEKIIOUCHUA B TEXHOJOTHUYCCKHX CXEMaxX TEIIODHEPTETHUECKOr0 O0OPYAOBaHUS, BEIOMOCTH
COCTOAHHUA TCXHOJIOTHUYCCKUX 3alIUT U PETYIATOPOB. ITo yacToTe OTKIOHEHUH OT HOMOTpaMMBbI ITyCKa
Wi rpadUKOB-3aJaHUi aHATM3UPYETCSI CIIOCOOHOCTH OIEpaTopa IMOJIb30BaThCS ITUMH JIOKYMEHTaMHU
JUTSI CBOEBPEMEHHOTO BMEIIATEeILCTBA B MPOIIECC Mycka (0OCTaHOBA).

4.2.1. Tlpm aHanmmM3e MYCKOBOH BEIOMOCTH OMpPENENSICTCS IOCIeI0BATEILHOCTh TPOBEACHHS
onepauﬂﬁ; 10 KPUTECPHUAM 3aBCPIICHUA OTAIllOB IIYyCKa, YKAa3aHHBIX B OKCIINTyaTallUOHHBIX MHCTPYKIUAX,
OIICHUBACTCSI KAYEeCTBO M CBOCBPEMCHHOCTh 3aBEPIICHMS MAaHHOTO 3Tama (HampUMep, OKOHYaHUE
Npe/IBapUTEIBHOTO MpPOrpeBa 3JEMEHTOB TEIIODHEPreTHYECKOTo O00OpYAOBaHUs), MPOBEPSIOTCS
COOTBETCTBUEC MAPAMETPHUUCCKUX ch'[OBHﬁ Havajla MpOBEACHUA ONPEACICHHBIX onepaum‘/'l Ha JTamnax
IIyCKa YKa3aHWUsAM MHCTPYKLUH, OIpelensercs BpeMs oNepalyid 0 OTACIbHBIM JTalaM IIycKa
(ocTaHOBa) M OLICHMBAETCS PEaIbHOEC BPEMs MPOBEIACHUS OSTama MO CPaBHCHHIO C HOPMATHBHBIM
BPEMCHEM, IIPOBOAUTCA paCUCT IMOTEPH TOIJIMBA Ha ITYCK.

4.2.2. Tlpu paccCMOTPEHUH BEJJOMOCTEH COCTOSIHUSI TEXHOJIOTUUECKHX 3alIHUT M PETYISTOPOB 0c000e
BHUMAHUE CJICAYET o6pamaTL Ha CBOGBpeMeHHLIﬁ BBOA MW TIIPpUYUHBI BbBIBOJA U3 pa60T1)1



TEXHOJIOTHYECKUX 3alIUT M PETYIATOPOB, COONIOJCHUE YyKa3aHMH HHCTPYKIMH u HopMm IITD o
BO3MOXKHOCTH PpabOThl 0OOPYNOBaHMS C BBHIBEJICHHBIMH M3 pabOTHl OTACNBHBIMH 3alUTaMH HIIH
peryaTopamu.

4.2.3. OrneHKa KavyecTBa MPOBEJCHUS ITyCKO-OCTAHOBOYHBIX orepanuii. Ha o01ryro omeHKy KadecTBa
Imycka (OCTaHOBa), yCTaHABJIMBacMYyIO 3a coOoieHne kpurepres HaaexHocTH (IIpunoxenns NeNe 1, 2
n 4, 5) noJDKHA BIMATH U OIIEHKA Ka4eCTBa IPOBEACHHMS ITyCKO-OCTAHOBOYHBIX OIEpauii.

4.2.3.1. Ilpn omneHkax «OTJIMYHO» WM «XOPOIIO» 3a IycK (OCTaHOB) 0OOPYNOBaHWS HapyLICHUS
yKa3aHUH MHCTPYKIMH, PEKUMHBIX KapT, TEXHHYECKHX PacIOpsDKEHUH TOJDKHBI OTCYTCTBOBaTh. Eciu B
mporecce Mycka (OCTaHOBA) TaKWe HApyIIEHWs OBUIM JOMYIIEHbI, OLEHKAa 3a ITycK (OCTaHOB)
000pyIOBaHMS MOXKET OBITH CHM)KEHA, BIUIOTH JI0 OLIEHKH «HEYOBICTBOPUTEIHHOY.

4.2.3.2. Ecnu nipu aHanM3e IMycKOBOM JOKyMEHTalnH 3ahUKCHpOBaHO HapyiieHue yciaosuii I1T3, To
OT CEpbhE3HOCTH ITHX HapyIICHWH OIeHKa 3a IyCK (OCTaHOB) OOOPYJOBaHMS MOXKET OBITH TaKxke
CHIDKEHA, BIUIOTh JI0 OLIEHKH «HEYIOBJIETBOPHUTENbHO». Hampumep, npu HapymieHun myHKTOB 4.4.24-
4.4.26,4.4.29, 4.4.30 IITD (P[] 34.20.501-95), kacarommxcsi 3a1peTOB ITycKa TYpOUHBI MIIH €€ PaOOThI
T10]] Harpy3KoH, o0IIas OIeHKa 3a IycK JOJDKHA OBITh CHI)KEHA /10 OLIEHKH «HEYJOBICTBOPUTEIBHOY.

4.2.3.3. B ciryyae mioxo oQpOpPMIICHHOH ITyCKOBOW NOKYMEHTAIMH (HE MOJHOCTHIO WM HETOYHOM
3aII0JTHEHUH) OLICHKA 3a MYCK CHIDKAETCS Ha OJMH Oasul.

4.2.3.4. Ecnn u3-3a IeHCTBUH win Oe3/IeHCTBHI MepcoHalia CMEKHBIX IIEX0B, 0TKa3a 000pyIOBaHuS,
HaXOXJICHUS B BEICHUH ITHX IIEXOB!

- IPOM30IILIO HapyIICHHE KPUTEPUEB Ha OIIEHKY «HEYIOBICTBOPUTEIHLHOY;

- HECBOEBPEMEHHO MPOM3BEAEH BBOJ TEXHOJIOTUUECKHX 3aIlINT;

- mpousBeneH HecaHknuoHupoBaHHeIW HCC BbIBOA M3 pabOTHI HCIPAaBHBIX TEXHOJIOTHYECKUX
3aIluT,

OLICHKA «HEY/IOBJICTBOPHUTEIBHO» CTaBUTCSI TOMY L€Xy, OTKa30M YbEro OOOpYyIOBaHUS WM
JercTBusIMH (Oe31eCTBUAME) TIepCOHANIa BRI3BAIN YKa3aHHbBIE BBIIIE HapylieHus. BogHoxumudecknit
peXuM Ha OJIOKE BEleTCsS B COOTBETCTBHH C OKCIUTYaTaMOHHBIMH HMHCTPYKLMSAMH W YKa3aHUSIMH
JISKYPHOTO TIepcoHala XUMIIEeXa.

4.2.3.5. Ecnu no npuyuHaMm, yka3aHHbIM B 1. 4.2.3.4, IpoCpOYEeHO BpeMsi KaKOro-TO 3Tara IycKa
(ocTaHOBa), YTO COOTBETCTBEHHO OTPAa3HMJIOCHh Ha IYCKOBBIX MOTEPSX, 3TO BPEMs HE YUUTHIBACTCS IPH
pacuere IMyCKOBBIX ITOTEPb.

4.2.3.6. CoobpaxeHnus, ykazanuble B IL.I. 4.2.3.4, 4.2.3.5, npuHUMAIOTCs KOMHCCHEI BO BHUMaHHUE
JUIIF B TOM Ciydae, eciam 00 OTKa3e Kakoro-mbo obopymoBaHus (mpubopa) oOImepaTopoM
(MamMHUCTOM) CHeNaHa 3alHuCh B IIYCKOBOW BEIOMOCTH (ONEpPaTHBHOM JKypHaie), JMOo o
TpeOOBaHUIO CTapUIEro MAaIIMHHCTa CleJlaHa OTMETKa 00 3TOM Ha auarpamMMe npuOopa. 3amuch B
onepatuBHON nokymeHtanuu KTI[ nomkHa OBITH MOATBEPXICHA IOJIHCHIO OTBETCTBEHHOTO JIMIIA
cootBerctBytommero mexa (HC LUTAUW, HC 3L, HC XII) uin HavanbHUKOM CMEHBI CTaHImH. [lpu
OTKa3¢ OTBETCTBEHHBIX JIMI] MOATBEP)KACHHUS OTKa3a oOopymoBaHus (mpuOopa), HAYaJIbHUKOM CMEHBI
KTL nenaerca 3amuck B omepatuBHOM xypHane — D.J.O. m NOMKHOCTM HapyHMIMBIIMX JAaHHOE
TpeboBanue. [Ipy OTCYTCTBHM 3alMCH HApPYIICHUE OTHOCUTCS Ha omepaTHBHBIN nepconan KTLI.

4.3. OueHka KkayecTBa MyckKa

4.3.1. IIpu omieHKe KayecTBa IMycka cieayeT moib3oBatbes [IpunoskeHussmu NeNe 1 u 2, B KOTOPBIX
YKa3aHbl KPUTCPUHU HAACKHOCTH W OLCHKH 3a BCIWYHMHY WX HAPYUICHUA. 3a Ka4€CTBOM IIyCKa
TEIUIOIHEPTETHIECKOTO 000pyI0BaHus onepaTuBHOMY nepcoHany KTI[ ctaBurcs orieHka:

4.3.1.1. «HeynoBieTBOpUTENBHOY, €CITH:

- ©MeeTcs X0Ts OBl 07JHO HapymeHue kpurepues Ipunoxenus Ne 1;

- umeercss 5 % wu Oojee OLEHOK «HEYJOBIECTBOPUTEIBHO» OT OOINEro 4YKcia KPHUTEPHEB
Ipunoxenns Ne 2;

- cpaboTaa TEeXHOJIOTHYecKast 3alllUTa 10 BUHE ONEPAaTUBHOTO MEPCOHANA.

4.3.1.2. «Y 10BIETBOPUTEILHOY, €CIIH:

- UMeeTcsi MeHee 5 % OICHOK «HEYAOBIETBOPUTEILHO» OT 00IIero uncia kpurepues [IpunoxeHus
Ne 2 mpu OIEHKax OCTadbHBIX KPUTCPHUCB B JAHMANA30HAX «YIAOBJICTBOPUTEIBHO», «XOPOIIO» H
COTIIYHOY.

4.3.1.3. «Xoporoy, eciu:

- numeetcss MeHee 20 % OILIEHOK «yJIOBJIETBOPUTEIBHO» OT 00IIero uncia kpurepues [Ipunokenus
Ne 2 mipu OTCYTCTBHM OLIEHOK «HEYOBJICTBOPUTEIHHON.

4.3.1.4. «OTAMYHO», €CIIH:

- umeetcst MeHee 10 % OIEHOK «XOpomio» OT obmiero uucia kpurepueB [Ipunoxenus Ne 2 mpu



OTCYTCTBHH OLICHOK «yJJOBJIETBOPUTEIBHO» U «HEYIOBICTBOPUTEILHON.
OmpeneneHue OIEHOK 3a IYCK B 3aBHCUMOCTH OT OIEHOK NO KputepusMm llpunmoxenus Ne 2
npuBeeHO Ha rpaduke (puc.Ne 3).
4.3.2. llpuBencuusie B m. 4.3.1 OIEHKH 3a IyCK MOTYT OBITh CHWKCHBI B COOTBETCTBUHU C ILII.
4.2.3.1-4.2.3.3.

4.4. Onenka Ka4yecTBa 0CTaHOBA

IIpu oueHke KauecTBa OCTaHOBA CleAyeT Monb3oBaThes IlpunokenmsiMu NeNe 4 u 5, B KOTOPBIX
YKa3aHbl OCHOBHBIC U JOIIOJIHUTCIBHBIC KPUTCPUU HAICKHOCTU U OICHKH 3a BCIIMYUHY UX HAPYIICHUA.
OIeHKH OMNEpaTUBHOMY IEPCOHATy 3a KadeCTBO OCTaHOBA TEIUIOIHEPTeTHYECKOTO 000pYyIOBaHUSA
PACCUMTHIBAIOTCS TaK)Ke KaK M 32 KauecTBO Mycka B cooTBeTcTBUU ¢ T.I. 4.3.1.4, 4.3.2. OueHku 3a
OCTaHOB YHEProbJI0Ka B 3aBUCHMOCTH OT OIIEHOK 10 kpuTepusiM [Ipumoxenns NeNe 4 u 5 Takke MOXxeT
onpenenatses o rpaduky (puc. Ne 3).

4.5. Oprann3anioOHHbIC MEPONPHATHUS

4.5.1. UneHBI KOMICCHH, OTBETCTBECHHBIC 32 BEHITIOJIHCHHUE aHAIN3A ITyCKOB (OCTaHOBOB), B CPOK 3-5
THEH:

- MPOBOJIAT aHANU3 IyCKa (OCTaHOBA);

- 3amoNHAIT BemomocTs aHanmza mycka (octanosa) ([Ipumoxkerus NeNe 3, 6) ¢ yka3aHueMm B Heit
OLICHOK IO TMATHOAIUILHONW cucteMe 1o Kaxaomy Kpurtepuro IIpunoxenuit NeNe 2, 5 u 3amevanuii B
COOTBETCTBHH C II. 4.3.2 110 Ka4eCTBY ITycKa (OCTaHOBA);

- 00CYXIArOT pe3yNbTaThl aHAIN3A C ONCPATHBHBIM IIEPCOHAJIOM, ITPOBOIUBIINM ITyCK (OCTAHOB), U
mpu O0OOCHOBAaHHBIX 3aMEYaHUSAX IEPCOHANa BHOCAT HW3MCHCHHS B BemoMmocTe aHanm3a ITycka
(ocTaHOBa);

- mepenaroT B KoMuccuro mo aHaim3y mycKOB (OCTaHOBOB) BCE HEOOXOAUMBIC MaTEPHAIBL.

4.5.2. Komuccusi, pacCMOTpPEB IPEACTaBICHHBIC MaTEPHANBI, YTBEPKAACT OKOHUATCIHHYIO OLCHKY
omepatuBHOMYy mnepcoHany KTL[ u, mpum HEOOXOOUMOCTH, OIICHKH IIEPCOHANY JOPYTHX IIEXOB,
YYaCTBOBABIIMX B ITycke (OcTaHOBe) B coorBercTBHU C ILI. 4.2.3.4-4.2.3.6. Ilpu HeoOXomuMOCTH
Komuccns BrpaBe motpeOoBaTh JOMOTHUTEIBLHBIX 00BICHEHUH OT omepatuBHOro nepconana KT mwim
TepcoHana JPYrux IeX0B.

4.5.3. Komuccus aHaM3uUpyeT M YKa3blBacT BO3MOXKHBIC IPHUYMHBI HMEIONIMXCS HAPYIICHHH,
pa3zpabaThIBacT TEXHUYECKAC W OPTaHU3AIMOHHBIC MEPOIPHATHS MO YCTPAHCHHWIO BBIABICHHBIX
HEIOCTATKOB.

4.5.4. Tlpn HaNMYUHM CEPHE3HBIX 3aMEUaHHWU IO IyCKy (OCTaHOBY) pa30op HWiICHAMH KOMHUCCHHU
JNEHCTBUI TepcoHalla TMPOU3BOIUTCS COBMECTHO C IIEPCOHAJIOM, MPOBOJUBIIUM ITYCK (OCTaHOB),
HETIOCPEACTBEHHO TTOCIIC OKOHYAHHS aHAJIH3a.

4.5.5. Ha ocHOBaHMM MaTepHalloB U BBIBOJOB, clelaHHbIX Komuccueil mo Takoro pojaa myckam
(ocTaHOBaM), MOKHBI OBITH MPOBEACHBI 3aHATH C MEPCOHAIOM JAPYTHX CMEH IieXa ¢ 0QOpMIICHHEM
CHENHANBEHOTO KypHAIA.

4.5.6. B HEOOXOOMMBIX CITydasX, O PEIICHHUIO TJIABHOTO WH)XCHEPa, BBITYCKACTCS PACIIOPSIKCHUE
mo TOC ¢ aHaMM30M TNPUYMH HEKAYCCTBEHHBIX ITYCKOB (OCTAaHOBOB) M MEPONPHUATHAMH IO HX
MIPEIYIPEKICHHIO.

4.5.7. Matepuaisl aHajHn3a IMyCKOB (OCTAHOBOB) IOJAIIMBAIOTCS B CICIHANBHYIO MMAMKy M XPaHATCS
y CTapuiero HHXCHEPa-MHCIEKTOpa IO JKCIUTYyaTalldHl, KOTOPHIH SBIACTCS OOS3aTCIbHBIM WICHOM
MOCTOSIHHO AeicTBytomell KoMuccnn o aHanmsy myckoB (OCTaHOBOB).
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OneHKa M0 KPHTEPHAM

Puc. Ne 3. Fpa(bm( OIIPEAC/ICHNS OLICHKU 3a Ka4€CTBO ITyCKa (OCTaHOBa) B 3aBUCHMOCTH OT OIICHOK ITIO
AOTIOJIHUTCIbHBIM KPUTCPUAM.



5. HEKOTOPBIE IIOSACHEHMSA K KPUTEPUSAM HAJAEXKHOCTHU C TOYKHU
3PEHUA UX BJUAHUA HA HAJEKHOCTDb PABOTBI OBOPYJOBAHUA U
MOCJEJICTBUM ITIPU UX HAPYIIEHUSIX.

5.1. KorenbHoe o0opyaoBanue.

5.1.1. OcHOBHBIC OCOOEHHOCTH MPOM3BOJICTBA Mapa 0apaOGaHHBIX U MPSIMOTOYHBIX KOTJIOB.

5.1.1.1. bapaGaHHBII KOTEN C €CTCCTBEHHON IUPKYJIANUCH MPEICTAaBIsACT U3 ceOsl MaporeHepaTop, B
KOTOPOM OCYIIECTBIIETCS €CTECTBEHHAsi MHOTOKPATHAS IMPKYJLIIUS pabodeli cpesibl B HCIIAPUTEILHOM
MOBEPXHOCTH HArpeBa INpH TPHUHYAWTEIBHOM, IPSIMOTOYHOM €€ JBIDKCHMH dYepe3 BOMSHOMN
9KOHOMAIf3ep M MmaponeperpeBarTelsb.

Bapaban koTia, UMCIOIUI BOJASHONH W TMApOBOM OOBEMBI JKECTKO pa3felseT MEXAy Cco0oH
9KOHOMAI3epHYI0, NCIIAPUTEIBHYIO U apONeperpeBaTebHyI0 YaCcTH NapOBOITHOTO TPAKTa, (PUKCHPYS
TPaHULBI MEXIY HUMH.

PaboTy HUpKyISIIMOHHOTO KOHTYpa O0apabaHHOTO KOTJIa XapaKTepU3yeT KPaTHOCTh IUPKYJISIIUH:

K:\%

KpaTHOCTI) HUPKYJAIUN XapaKTEPU3YET TaK K€ CyXOCTh Iapa Ha BBIXOJC U3 MOABEMHBIX TOIMOYHBIX
AKpaHOB B OapabaH KOTJIa:

:1
X=k

BapabaHHble KOTJIBI MOXKHO NHTaTh KOHAEHCATOM C J00aBKOW XMMOYMIIEHHOW Bonbl. Pabora
6apabaHHBIX KOTJIOB Ha BOJE C OOJBLIMM coJiecolep)kaHHeM 0e3 OTIIOKEHWs] HaKWIHM Ha CTeHKax
KUISITWIBHBIX TpYO 1 TpyO maporneperpeBaTens 00eceynBaeTcs:

- JIOKOTJIOBOH 00paboTkoW m00aBOYHOH BOJBI, IIPU KOTOPOH COJIeCOIEpXKAaHHE BOIBI HE
yYMEHbIIAaeTCs, HO TPYAHO PACTBOPUMBIE COJIM KECTKOCTH (COJNM KajbLUs M MarHus) IepeBOISITCS B
JIETKO pacTBOPHMBIE COJIM HATPHS;

- BHYTPHKOTJIIOBOH 00pabOTKOM KOTIOBOW Bombl ((ocaTmpoBaHme), 3a CUET KOTOPOH TPYHHO
pacTBOpHMBIE COJHM, KOTOpBIE <IIPOLUIM» W3 XHMBOJOOYHCTKH, II€PEBOAATCS B COCIUHEHMS,
BBITIAIAIONINE B BOISHOI 00beM B BUJIE [IUIAKa;

- CHCTeMaMH HETIPEPHIBHOM U MEPHOANIECKON MPOAYBOK;

- cemapalyeii, OpraHu30BaHHO B 6apabaHe KOTIIa;

- KPaTHOCTSIMHM LMPKYJUSIIUH, B pe3ylbTaTe 4ero MmapoBOJsHAs CMECh Ha BXoJe B OapabaH mMeer
HanOOJIBIIIYIO CYXOCTb, M COJIM YAEPKHUBAIOTCSI B PACTBOPEHHOM BHUJIE B BOJIC.

5.1.1.2. B mnpsaMoToyHOM KOTJiEe pabodas cpena IOA JSHCTBHEM HAmopa, pPa3BHBAEMOTO
MUTATEIbHBIM  HAacCOCOM, IIOCJIEIOBATENBHO MHPOXOAWT OSKOHOMAM3EepHYI0, HCHAPHUTEIBHYI0O |
neperpeBaTebHyI0 IIOBEPXHOCTH HArpeBa.

[Io mepe nBWXEHHS BOABI IO TAPOBOASHOMY TPAKTy KOTJIA OCYIIECTBIAETCS €€ II0JIOTPEB,
WCIIapeHHe M NeperpeB NOIyYeHHOTo rnapa. TakuM o0pa3oM, B MPSIMOTOYHOM KOTJIE OCYLIECTBIISIETCS
MIPUHYIUTENFHOE W TPSMOTOYHOE JBIDKEHHE paboued cpenpl (0€3 KpyroBoro [ABWKEHHS —
LUPKYJIALMKA) HE TOJBKO B BOJSIHOM 3KOHOMAif3epe M IaporieperpeBaTeie, HO M B HCIApUTEIHHOMN
MTOBEPXHOCTH HarpeBa, B KOTOPOH NMPOUCXOANT MOJTHOE HCIIApEHNE BOJIBI, BIUIOTH JI0 MOJIYYCHHUS CyXOTO
HaCHIIEHHOTO 1apa.

B npsMOTOYHOM KOTIIE TPaHUIBI MEXIy SKOHOMAaH3epHOH, MCIapUTEILHON M IeperpeBaTebHOM
30HaMH apOBOJITHOTO TPAKTa KOHCTPYKTHBHO HE 3aKPEIUICHBI U SBIIIOTCS YCIOBHBIMH.

W3menenus pexuma paboThl KOTIA, KaK IO PacXoly NHWTATENbHOM BOJBI, TaK W IO PACXOIy
TOIUINBA, BBI3BIBAIOT IIEPEMEIEHHE O3THUX TIpaHun. Ha MpsSMOTOYHBIX KOTJIax Ha TEeMIeparypy
MIEPETrpeToro napa BIXSIOT KaKk W3MEHEHHE pacxo/a TOIUIMBA, TaK W M3MEHEHHE Pacxojla MUTaTeIbHOH
BOJIBI.

[IpsMoTOYHBIE KOTIIBI, BBUIY TOTO, YTO B HUX OCYLIECTBIISICTCS ITOJHOE UCTIApPEHNE BOABI, PaOOTAIOT
C OTJIO)KEHHEM HAKHIM HA CTEHKaX TPYO B KOHIIE MCIIAPUTENILHOM OBEPXHOCTH Harpena.

st obecrieueHnss HAAEKHOCTH PAOOTHI IMIPSIMOTOYHOTO KOTIIA 001IIast )KECTKOCTh MUTATEIHHON BOIbBI
JIOJKHA OBITH He Oouee 0,2 MKT-3KB/IIM-.

s ynanenust conelt U3 KOTIIa IIEPHOIMYECKN TIPOBOISITCS. BOJHBIE TPOMBIBKH.

Takum 00pa3oM, NPSIMOTOYHBIM KOTEN MpPEACTaBIsIeT M3 ceds IaporeHeparop, B KOTOPOM
OCYLIECTBISIETCSI  NPUHYAWTEIbHOE MPSAMOTOYHOE JBIKEHHE pabodell cpemsl depe3  Bce
I0CIIEI0BATENILHO BKIIIOUCHHBIE IOBEPXHOCTH Harpesa.

5.1.2. TermoBoe cocTosiHME OapabaHa KOTIA.

Pexnm mycka 0apabGaHHOTO KOTIAa OINpENEIsieTCsl YCIOBHAMH HA/IEKHOH paboThl KOHTYpPOB



IUPKYJSILHAN, SKOHOMak3epa, Imaponeperpesareis 1, raBHbBIM 00pa3oM, OapabaHa.

TemnoBoe cocrosiHne OapabaHa XapakTepusyeTcs B YacTHOCTH, PasHOCTSAMH TEMIIEpaTyp MO
TOJIMHE €ro CTEHKH, IepUMeTpy M JUIMHE HWKHEeH oOpasyromed. OTHMH TeMIepaTypHbIMHU
pa3sHOCTSAMH 00yCIIaBINBAIOTCS IIPONOPLIHOHAIBHBIC UM JONOIHUTEIBHBIE TEPMUUECKIE HATPSDKECHUS B
Metaiile OapabaHa, KOTOpPBIE COOTBETCTBYIOLIIMM O0pa3oM CYMMHPYIOTCSI C HANpsDKEHHSMH OT
BHYTPEHHETO JaBieHUs. UTOOBI CyMMapHBIC HAIPSHKEHHS HE TPEBBIMIANM JOMYCTUMBIC, yKa3aHHbIE
TeMIIepaTypHbIE Pa3HOCTH OTPAHUIHUBAIOTCS.

5.1.2.1. Pa3HOCTP TemIieparyp 1o TOJIIHHE CTCHKH OapabaHa.

Paznocte temmeparyp TD; = T,, - Ty mo ToimuHe cTeHKH OapabaHa BO3HHKACT BCIICICTBUE
OJTHOCTOpOHHEro nozasoza Tema (puc.Ne 4) n MoXKeT OKa3aTbCsi 0COOCHHO OOJIBIION B TOHKOM CIIOE
MeTaJlla BHYTPEHHEH IIOBEPXHOCTH BEpXHEH MOJOBMHBI OapabaHa B Ha4aJbHBIA IIEPUOJ ITyCKa.
BoIcTphIii iporpeB BHYTPEHHEH MOBEPXHOCTH OapabaHa B 3TOT MOMEHT SIBISIETCS CIICICTBUEM TOTO, YTO
TeMIlepaTypa HACBIIICHNS TIPH MAJIBIX TABJICHUSIX M3MEHsETCs OoJiee CyIIECTBEHHO, YeM IpH OOJIBIINX,
a MHTEHCHBHOCTB TEIUIOOTauy NPY KOHJICHCAINH [1apa BeJnKa.

by

TloaBoa TermI0ThBI

O

— ——

Puc.Ne 4. VI3meHeHne TeMIiepaTypsl B CTEHKE IIPH MporpeBe OapadaHa.

5.1.2.2. Pa3HOCTP TemIiepaTyp MeTaJlIa Bepxa 1 Hu3a OapabaHa.

PazHocTh Temneparyp Mexay BepxoM U HH30M OapabGana TD, Bo3HHKaeT, IIaBHBIM 00pa3oM, U3-3a
Pa3HOI HHTCHCHBHOCTH TEIDIOOOMEHA MEXIy CTEHKOW W rperollei cpenoit (Boaoit u mapom). Ilporpes
BepxHEH wacth OapabaHa wupmeT ObIcTpee, 4YeM HIDKHEH, Tak KakK IPOTEKaeT MpH IUICHOYHOH
KOHJICHCAILlMM T1apa C BBICOKUM KO3((HIMEHTOM TertooTnaun. IlporpeB HipkHeH wactn OapabaHa
MPOUCXOJUT B pe3yiibTaTe 0OOMeHa HaxoJsmielcst B GapabaHe BOIbI MPH BOSHUKHOBEHUH [IUPKYISILMN 1
3aBUCHUT OT MHTEHCHBHOCTH IBWXEHHS CpEeIbl, 0COOCHHO B Topuax OapabaHa. JTO BBI3BIBACT CXKATHE
Gapabana B Oosiee HarpeTol BEepXHEH YacTH M PACTSDKEHHE B HWDKHEH. [Ipu 3HaunTenbHOW pasHOCTH
temneparyp TD, Bo3moxkeH u3rud 6apadana (puc.Ne 5).
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Puc.Ne 5. V3ru6 GapabaHa rpu MOJOKHUTEIEHOW Pa3HOCTH TEMIIEPATYp MEXIY €T0o BEpXHEH U
HIDKHEH 9acTsAMH.

5.1.2.3. CnencTBueM BsUIOM LUPKYISILIMA ABJISIETCS TAK)K€ BO3HUKHOBEHUE PA3HOCTH TEMIIEpaATyp MO
JUIMHE HWDKHEH oOpasyromiel OapabaHa, 0COOEHHO MEXAY LMIMHAPUIECKON €ro YacThio U TOPIAaMH U
IpY HATWYUH Pa3JelsIoliuX NeperopooK Al COIeBbIX OTCEKOB. OJHAKO MPU HOPMAJbHBIX PEKUMAX
IyCKa 3Ta pa3HOCTb M 00YCIIOBICHHbIE €10 TEPMHUYECKIE HANPSKEHUS! OTHOCUTEIFHO HEBEIIUKH.

5.1.2.4. Takum o00pa3oM, 3HAYUTEIHHOC BIUSIHHE Ha TEPMOHAIPSDKCHHOE COCTOsIHHE Oapabana
MOT'YT OKa3blBaTh TemIeparypHble pazHoctd TD; u TD,. O1tn pa3sHoctu o0brdHO OBIBAIOT Hamboiee
3HAYHTCIFHBIMU Ha HadambHOH cragmu mycka kotia (Pg<=1 MIla). [Ipu 3agaHHOM OITyCTHMOM
TEPMHYECKOM HANpsDKEHWM B MeTaiie OapabaHa OHM HE JIOJDKHBI IIPEBBIIATH 3HAUCHHH,
OTpeieIIeMBIX M3 TpeyroyibHHKa Temmepatyp (puc.Ne 6). PexxuMpl mycka KoTiia, HIpH KOTOPBIX
3HaueHus pazHocredt TD; ¢ TD, oka3plBatoTCsl Ha OrpaHUYMBAIOIICH JTUHUM WU HIDKE €€, SBISIOTCS
JIOIYCTUMBIMH.
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Puc.Ne 6. JlommycTuMBIe pa3HOCTH TeMIIepaTyp CTeHOK Oapabana u3 ctanmu 16I'HM 6e3 nedextos (1)
u ¢ gedexramu (2).

5.1.3. Temmeparypa HachIIIcHUS B OapabaHe.

BenymyM mapamMeTpoM TIpH IMyCKe KOTJIA SIBISETCS CKOPOCTH IIOBBIMICHUS TEMIIEPATYpEI
HachllIeHNs B 6apabaHe (CKOPOCTh IycKa), 3HAU€HHE KOTOPOH yKa3bIBaeTCS B MECTHBIX HHCTPYKIUSX H
3aBUCHT OT Pacxo/0B TOIUIMBa M mapa. [ oOecriedyeHns HaJGKHON NUPKYISIIAE BO BCEX 3KPAHHBIX
MaHeJIsIX C CaMOoro Havaja MycKa CIeAyeT BKJII0YATh B padOTy MaKCHMAJIbHOE KOJINYECTBO TOPEJIOK MPH
MHHUMAJIBHON MX NPOU3BOIUTENBHOCTH. biarogaps 3ToMy npy HU3KOM JIaBJIICHHH B KOTIIE IOCTHIAETCS
paBHOMEpHas BBIPAOOTKA Mapa, a JPCHUPOBAHHUE MApOINEperpeBaTess, 3alOJHCHHOIO KOHJICHCATOM,
3¢ PEeKTUBHO pelnaeTcs Mpy HaJIWIMU Ha OapabaHe WM pagnalliOHHOM IIeperpeBareie TpyOOonpoBOIOB



TIPOTYBKHU C YBEJIIMUCHHBIM ITPOXOJHBIM CECUCHUEM.

Ob6ecrieuennto Haubosee ONAarompHATHBIX YCJIOBHH s OapabaHa mHpW ITyckax W OCTaHOBaX
CIOCOOCTBYIOT W JpyrHe Mepbl: MapoBOW WIM BOJISHOM pasorpeB OapabaHa, yCTaHOBKa
BHyTpHrOapabaHHOH 000J0YKH, ONTHMaJIbHOE paclojiokeHHe B OapabaHe pa3NarolIUX KOJJIEKTOPOB
MTUTATEIbHON BOJIBL.

JlonmycTuMble CKOPOCTH IMycKa JIOJDKHBI COCTaBIsATh He Oojee 2,5-3,0 °C/MuH, a OXJIaxIeHUs — He
6osiee 1,5-2 °C/MuH (CKOpOCTH IpOTrpeBa HIDKHEH oOpasyromiel npu mycke kotia — He 6onee 2,5-3,0
°C/MuH, CKOPOCTb OXJIXKICHHUS IIPH OCTaHOBE KOoTia — He Ooee 1,5-2,0 °C/mun).

Ilepennan TemnepaTyp MeXJy BepXHEH U HUKHEM COCTaBISIOLIEH JOJDKEH COCTAaBJIATh MPU ITyCKe
komina He 6onee 40-60 °C, a npu ocraHoBe — He Gonee 60-80 °C (MeHbIIMe 3HaYeHNS — 17151 OapabaHOB,
Ha MIOBEPXHOCTH CTEHOK KOTOPHIX BO3MOKHO BO3HHKHOBEHHE TpelinH). KOHTponb cKkopocTh moasema
TEMIIepaTypsl HACHIIICHUSI TpPH IIyCKE WM CHIKEHHS [PU OCTaHOBE OCYLIECTBILSIETCS IO
peructpupyoonemMy npudopy, MOKa3bIBalOIIEMy TEMIIEpaTypy HACBHINICHUs B IApOOTBOAAIICH TpyoOe
WM B BOJIOOITYCKHOH TpyoOe.

5.1.4. TloBpexneHus bapabaHOB KOTIIOB.

OCHOBHBIMH TIPUYMHAMH TMOSBIEHHS TpeUIMH B OapabaHax KOTJa B TIPOLECCE AKCILTyaTalluH
SBIISIOTCSL:

- BBICOKMH YPOBEHb JCHCTBYIOIIMX HAMPSKEHUM;

- 3HAYUTENbHbIC, N3MEHSIIONINECS] BO BPEMEHH, TEMIIEpaTypHbIe HAIPSDKEHUS, KOTOPBIE BOSHUKAIOT
TIPH ITyCKaX KOTJIOB;

- KOppo3ust 1 HU3Kast JehopManoHHas criocoOOHOCTh MeTallia OapabaHa.

[oBpesxnenns OapabaHa B pe3ysbTaTe MOSBICHUS TPEIINH, KaK IPaBUIIO, POUCXOIHUT B PE3YIIbTATE
Ppa3BUTHS KOPPO3HOHHO-MEXaHUUECKOH yCTaJIOCTH.

[ToBpexnennss OGapabaHOB KOTJIOB BBIABISIOTCS B BHAE TPEHIMH Ha IOBEPXHOCTH TPYOHBIX
OTBEPCTHH M NPHJIECTAIOMIMX K HUM Y4YacTKax IIOBEPXHOCTH 00edaek, B IITyIepax, Ha MOBEPXHOCTH
JTHHIL, B 30HE IIIBOB IIPHUBAPKH CETIAPALIMOHHBIX YCTPOHCTB M B OCHOBHBIX CBapHBIX IIIBaX.

[ToBpesxeHnst HHOTAAa IPOUCXO ST N3-3a KECTKOCTH COCAMHEHUS 3JIEMEHTOB U 3aTPyIHEHHOCTH HX
TEIJIOBBIX Ae(opMaryii, BCIEACTBHE YEro BO BpeMs paldOTHl BO3HHMKAIOT BBICOKHE MECTHBIC
HanpspkeHusl. J{omomTHUTEIbHBIE MECTHBIE MEXaHHMUYECKHE HAarpy3KH B METAJJIE MOTYT BO3HHUKATh M3-3a
KOHCTPYKTHBHBIX HEJOCTAaTKOB, a TaKKe B pE3ylabTaTe HEYAOBICTBOPUTEIFHOTO MOHTaXa U
JKCIUTyaTtaimy komia. Ilpm 3axatun OapaGaHOB M KOJUIEKTOPOB KOTJIa B OOMYpPOBKE BO3HHMKAIOT
OoJibIIE MEXAaHWYECKUE HANpPSDKEHUS B MECTaX KPEIUICHWS KUIATHIBHBIX TPYO, YIUIMHSIOIMNXCS TIPH
HarpeBaHuu. HampspkeHHs BOSHUKAIOT TaKkXKe IPH 3a)KaTHH SKPaHHBIX TPYO B MECTax MPOX0/1a UX Yepes3
00MypOBKY M OOIIMBKY KOTJIa. [1OBBIIIEHHBIE MECTHBIC HANPSDKEHHUS MOTYT BO3HHKATh IPH OOJNBIION
pasHOCTH TeMIlepaTyp KOTJIOBOH BOXbl B 0OapabaHe W NHTATEJbHOH BOIBI, HEHNOCPEACTBEHHO
TIOTIA/IAIOIIEH Ha €ro CTEHKH, HallpuMep B IUTYIEpax i BBOAA B HETO IUTATEIILHOM BOJIBI, €CIH y HUX
OTCYTCTBYIOT 3aIIUTHBIC PYOAIlIKH.

Tepmudeckue nedopmanun 6apadaHOB KOTIIOB BEI3BIBAIOTCS] MHOTAA CJIEIYIOIIUMH IPHYHHAMH:

- 3HAUUTEIBHBIMY U3MEHEHUSIMH Harpy3Ku KOTJIa;

- MOJNUTKAMH KOTJIOB OOJBIIMMH KOJIMYECTBAMH OTHOCHUTEIBHO XOJIOJHOW IUTATEIILHOM BOJIBI;

- OCTaBJICHHEM KOTJIOB B TOPSYEM pE3EpBE IOCIE OCTaHOBA 03 OTKIIOYEHHUS UX OT IapoIpPOBOJIOB
JEWCTBYIONIUX KOTJIOB,;

- HETIPaBWJILHBIMH PEXKUMaMH PACTONKH KOTIIOB.

Jns xoTinoB OONBIIONH NMPOMU3BOIUTENHFHOCTH 3KPAHBI C MX, HEOOOIPEBAEMBIMH BOIOOIYCKHBIMHU
TpyOaMu, BHCAT Ha BEPXHHUX KOJUICKTOpax WU Oapabanax. bapaGanbl nm00 monaBemieHBl K Oankam
KapKaca KOTJa, JIMOO JeXaT Ha Omopax. DKpaHHbIE TPYObl NpPU pacTOIKe KOTIa YIUIHHSIOTCS OT
HarpeBanus Ha 40-60 MM, a nHOrga M OoJjiee M IPH OCTAHOBE BHOBb YKOPAUMBAIOTCA. Y JUIMHSIOTCS
TaKke IPH HarpeBaHun OapabaHa M KoJuleKTOpbl. CBOOOIHBIE TEIUIOBBIE NEpeMenieHus OapabaHOB
JOCTHTAIOTCS TEM, YTO HMX HOABECKH BBIMOJHSIOTCSA LIAPHUPHBIMH, @ ONOPHI — POJMKOBBIMH. Jliist
OOJIPIIMHCTBA COBPEMEHHBIX KOTJIOB 00OTpeBaeMble SKpaHHBIE TPYObI CBOOOIHO BHCSAT Ha BEPXHHX
KaMepax ¥ IIpY HarpeBaHWH yUTHHSIOTCS BHU3 OECIIPETITCTBEHHO.

5.1.5. Ymyck Bonel B 6apabaHe KOTIA.

Yryck Boibl B KOTJIIE MOXKET NPHUBECTH K IMOBPEKACHHSAM (pa3pblBaM, OTAYNIKaM) TPyO M Jaxke
OapabaHa KOTIIA.

OCHOBHBIMH NIPUYMHAMH TOBPEXICHHUS CTCHOK OapabaHa, SKPaHHBIX M KHUITWIBHBIX TPYO MOTYT
OBITH:

- YIyCK ypOBHS BOJbI M IOCIEAyIollas MOAKadKka (IOANMTKA) BOJABI Ha PACKAJICHHBIE CTEHKH
OapabaHna;

- 3HAUUTENBHOE MPEBBIIICHUE AOIyCTHMOTO pabouero AaBjiIeHHs B KOTIIE,



- HapyIICHUE IUPKYJLSIIUK BOJBI B KOTIIE;

- OTJIOXKCHHE HAKUMM Ha ITOBEPXHOCTSAX HArpeBa, BBI3BIBAIOIICH MECTHBIH INEPETPEB U IEPEkor
MeTaJIa, KOPPO3Hs M 3PO3UST METaJlIa;

- HapyIIECHHE BOJAHO-XUMHUYECKOTO PEKIMA.

ABapuu, BEI3BaHHBIE YIIYCKOM BOJIbI, MOT'YT NPOMCXOANTH M3-32 TOTO, YTO OIEPATUBHBINA MEPCOHAT
ocraBisier paloraromiye KOTJIBI 0€3 Haa30pa, WM M3-32 HENPaBWIBHBIX €ro JACHCTBUH IIpH
00CITy’)KNUBaHUH KOTJIA.

B obmem cirydae, 1u1sl yIyCKOB BOZBI WIIM MEPETIUTOK TPeOyeTCsl COBIA/ICHNE OJHOBPEMEHHO TPEX
TIPUYHH:

- OTCYTCTBHE OIIEpPaTHBHOTO MIEPCOHANA;

- HEWCIIPaBHOCTH NTUTATEIBHBIX KIIAIAHOB WIIM PETYIITOPOB MTUTaHNS;

- HEWCIPaBHOCTh CUTHAJIM3ALINH TIPEJIeNIbHBIX YPOBHEH M BOJIOYKa3aTEIbHBIX PHOOPOB.

B HekoTOpBIX Cilydasx IIOCIEACTBHS aBaphM YCYIyOIISIIOTCS HENpPABHIBHBIMU JEHCTBHAMHU
00CITY’)KMBAOLIETO TIEPCOHANA, ITPOM3BOASIIETO MOIINNUTKY KOTJIA 1ociIe OOHApYKeHHUs YITyCcKa BOABI B
HapylIeHHe IPOM3BOJCTBCHHBIX HHCTPYKIMHA. B pesynbrate HapylleHHS IPOM3BOACTBEHHOMN
JHMCIUIUIMHEI IEpCOHala MporcXoauT okoo 80 % aBapuii U3-3a yIycKa BOJBL. YITyCK BOJBI B ITaPOBOM
KOTJIE MOKET IPONU30WTH HE TOJBKO II0 BUHE IIEPCOHANA, HE ITOIHUTABIIETO CBOCBPEMEHHO KOTEN, HO 1
M3-32 TEXHHMUYECKHX HEHCIPABHOCTEH BOJIOYKA3aTENbHBIX NPHOOPOB, MPOIYBOYHOM M NHTATEIHHOMN
apMarypbl, MUTATEIbHBIX YCTPOMCTB, HEAOCTATOYHOH NMPOM3BOAMUTEIHHOCTH W HAINOpa IMHUTATEIbHBIX
YCTPOHCTB, pa3pbiBa IKPaHHOH HIIH YKOHOMAaW3epHOH TPYOHI.

5.1.6. [lepenutka KoTiIa.

[lepenuTKa KOTJIa BOZOM MOKET MPOM30MTH BCIEICTBHE HEIOCTATOYHOTO KOHTPOJIS 33 IMUTAaHHEM
KOTJIa, TIPH HEHUCIIPaBHOCTH yKa3aTeJel YPOBHS M BOJOYKA3aTENbHBIX KOJOHOK, H3-3a HEHCIPaBHOCTH
PETYIHpPYIONMX KIIAIaHOB HA NUTATEIBHOW JIMHUM WM aBTOPETYIsATOpa mutaHus. [Ipum aTom Moxer
MIPOMCXOIUTH CHIKCHHE TeMIIepaTyphl reperperoro mnapa. Cieayer IMOMHHUTh, YTO MOMNaJaHue BOJBI B
raporieperpesaTesb U MaporpoBOA CO3AaeT OOJIBIIYI0 ONACHOCTD JUIS IEeperpeBaTes, MaponpoBojaa u
TypOWHBL

[IprurHaMu pe3KOro MOHWKEHHS TEeMIEpaTypbl MEperperoro Imapa, MOMHMO IEperUTKH KOTia
MOTYT OBITB:

- pe3Koe YBENMYCHHE Harpy3KH KOTJIa, BIEKyllee 3a co0Oi yCHJIEHHOE IapooOpa3oBaHHE,
Pe3yNIbTaTOM 4Yero sIBJIseTCs KojaeOaHue ypoBHS BOJbI B KOTIIE C 3a0pOCOM €€ B IaporeperpeBaTelb;

- BCICHUBaHHE M OpOCKM BOABI B KOTJIE H3-32 BBICOKOTO COJIECOJCP)KaHUS B pE3yibTaTe
HETIPaBUIIBHOTO BEJECHHS PEXKMUMa KOTIOBOH BOJIBI;

- BCKUITaHHE BOABI B OapabaHe n3-3a pe3Koil Mocalky JaBJeHUs Mapa B KOTIIE.

5.1.7. Kak yka3pIBaJlOCh BBIIIE, TJIABHOW OCOOCHHOCTBIO IMPSIMOTOYHOTO KOTJA, OOYCIIOBICHHOM
MIPUHIUIIOM ero paboThl, SBJISETCS TO, YTO B TPyOaxX MOBEPXHOCTEH HarpeBa mapooOpasyroniel yacti
TpakTa JOJDKHO TIIOJICPXKMBATHCA HENPEPbIBHOE NPUHYIUTENLHOE IBIDKCHHE pabodell cpensl.
PacTomouHslii pacxon M OaBiIeHHE B YKa3aHHOM TPaKTe OINPENEILIIOTCS W3 YCIOBHH oOecredeHus
Ha/Ie)KHOCTH TEMIIEpPATYpPHOTO PEXMMa IOBEpXHOCTeH HarpeBa. PacTomouHslii pacxonx BOABI IS
Ka)XJIOTO THUIA KOTJIa YKa3bIBA€TCs B SKCIUTYaTAl[MOHHON MHCTPYKLMH M COCTaBIIET, KaK mpasuiio, 20-
30 % HomuHanpHOTO. JlaBIeHME cpeabl B SKpaHHBIX TpyOax no B3 mpm mycke KoTia JOIDKHO
MOJICPXKUBATECSl OJIM3KMM K HOMHHAJIBHOMY. [lyck KoTia mpu maBieHun nepen B3, cymecTBeHHO
MEHBIIIEM pabovero WM «HYJIEBBIM», TOITYyCKAETCs TOJIBKO I10CIIE COOTBETCTBYIOIINX UCTIBITaHUH.

[Tyck coBpeMEHHBIX MpPSIMOTOYHBIX KOTJIOB IPOM3BOAMUTCA II0 YHU(PHUIMPOBAHHOW CXeMe Ha
CernapaTopHOM pEeXuMe, 4To oOecleuMBaeT CKOJIB3SIIME IapaMeTphl Mapa Iepex TypOWHOH ¢
OJTHOBPEMEHHBIM COOJIIOZICHUEM YKa3aHHBIX BBIIIC 3HAYCHHH JaBICHMS M pacxoja Cpeabl B
napooOpasyromniel 9acTu TpakTa KoTJa.

5.1.8. CxopocTb IIporpeBa 1 OXJIaXXJCHUS TTIaBHBIX NapOMPOBOIOB U KOJJIEKTOPOB KOTJIA.
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Puc.Ne 7. JlonycTuMble CKOPOCTH IPOrpeBa U PacxoJlaKMBaHUsl pa3IMYHbIX IapOIPOBOIOB
CBEJKETO
napa paznunyHbeIMHE JuaMerpamu (1 — 194x36 mm; 2 — 245x45 mm; 3 — 219x32 mm; 4 — 219x52 mm; 5
—325x60 MM; 6 — 275x62,5 MMm).
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Puc. Ne 8. JTommycTUMBIE CKOPOCTH MPOTPEBA U PACXOJAKUBAHHS KOJUIGKTOPOB KOTIIOB Pa3IMYHBIMH
muamerpamu (1 —273x30 mm; 2 — 273x40 mm; 3 — 325%45 mm; 4 — 325x60 mm; 5 — 273x60 mm;
6 —325x75 mm; 7 — 219x70 mm; 8 — 325x85 mm).

O,I[HOBpeMCHHO C ITYCKOM KOTJIa OCYIICCTBJIACTCA MPOIrPCB KOJUICKTOPOB U I'NITAaBHBIX MMAPpOIPOBOJIOB.
OTta onepanurs ABJIACTCA BECbMa OTBETCTBeHHOH. HauanpHEINM »Tall mporpesa, COHpOBO)KHammHﬁCﬂ



KOHJICHCAIlMeH I1apa Ha XOJOJHOW IOBEpXHOCTH TPYyOONpoBOJa, BO M30€KaHWE 3HAUYNTEIBHBIX
TEIJIOBBIX M THUPABINYECKUX yIapoOB CIEAYeT MPOM3BOANTH IPH MaJOM PacxoJie mapa M THIaTeILHOM
JPEHUPOBAHUH BCETO MPOrPEBAEMOT0 YUacTKa.

[Ipn mocnenmyromem IIporpeBe MeEperpeThiM MapoM MOBBIIIEHHE TEMIepaTypbl MeTajlla
KOJUIEKTOPOB U IapOIPOBOAOB JOJDKHO IPOUCXOINTH CO CKOPOCTHIO, MCKITIOYAIOMICH IIACTHYECKYIO
nedopmanuio 3eMeHTa U CBI3aHHOE C HEel TOSBICHUE TPEIIUH.

JlomycTuMble CKOpPOCTH IPOTpeBa IpHU ITyCKE W PacXOaXUBaHUHM KOJUICKTOPOB M HapONpOBOJIOB
CYIIECTBEHHO 3aBUCST OT TOJIIIMHBI CTEHKU TPYOBI M €€ TEMIIEPaTyphl, a Taroke OT JaBieHus (puc. NeNe
7, 8). Pacyer momycTHMBIX CKOpOCTE NporpeBa INpH OTCYTCTBHM BHYTPEHHErO JABIICHMS, a
pacxonakuBaHUsI TPH HOPMAIFHOM BHYTPEHHEM JIaBJICHHH OOECIIEUMBACT OIpEJEeNCHHBIN 3arac
MIPOYHOCTH HPH pabOTe KOJUIEKTOPOB M MapONpPOBOIOB B pPeabHBIX ycloBUsAX. CKOpOCTh Iporpesa u
pacxonaXuBaHUsl MApONPOBOJOB, KOJUIEKTOPOB M (HaCOHHBIX AJIEMEHTOB HE JOJDKHA IIPEBBINIATH
3HaYCHUH, yKa3aHHBIX B MECTHBIX MHCTPYKIMAX. HeoOX0MMMO UMETh BBUILY, YTO BHIXOJHOH KOJUICKTOP
KOHBEKTHBHOTO NapoTIeperpeBaTesisi ¥ MOJACOSANHEHHBIH K HEMY MaporpoBoJ — oaHo nenoe. [Tostomy
IIPM Ha3HAYEHHH JOIYCTUMO CKOPOCTH TNPOrpeBa WM PACXOJQKUBAHUS B HHCTPYKIHAX IO
9KCIUTyaTalluyl HEOOXOANMO YKa3bIBaTh MEHBILYIO U3 JBYX BEIWYHH.

CkopocTH TporpeBa M  pPacXOJaXHWBAaHMS  HU3MEPSIOTCS  INTATHBIMH  TEPMOMETpaMH H
KOHTPOJIUPYIOTCS TI0 PETHCTPUPYIOIIEMY IIPHOODY.

5.1.9. YcnoBus paboThl eperpeBaTeIbHBIX TOBEPXHOCTEH Harpesa.

CrnenctBueM crenuduueckoil 0COOCHHOCTH maporieperpeBaTeieil  (BBICOKHE TEMIEpaTyphl
JIBIMOBBIX Ta30B M Tapa) SBISIETCS TO, YTO WX MeETal paboTaeT NpH TemIepaTtype, ONM3KoH K
MIPEAETbHO JAOIyCTUMOMN JUT BBIOPAHHOTO MaTepHana.

Tak, MakcuManbHas (IOIyCTHMas IO YCJIOBHSM OKJIMHOOOpa3oBaHMA) TeMmmeparypa TpyO u3
MPUMEHSIEMON 7Sl MapomneperpeBareyeii COBpeMEHHbBIX KOTJIOB NepiauTHON ctanu 12X1MO®, nomkHa
cocTaBiath He Oonee 585 °C. CnenoBarenbHo, pu Temieparype napa 545 °C 3anac mo Temmeparype
MeTajula OoCIeqHEeH CTYIIeHH MapoleperpeBareis BeCbMa OTpaHHYEH M UMEET OMAaCHOCTh IPEBBIIICHUS
JIOITyCTUMOM TeMIIepaTyphl MeTaljla pa3BepeHHBIX 3MEEBUKOB. B pe3ynbTaTe CHIKAeTCa Ha/lIeKHOCTh
maporeperpeBaTesis i yMEHbIIASTCA CPOK CIYKOBI MeTasIIa.

B mpakTuke sKCIUTyaTalMy eIle HEepeIKH CIIydad MOBPEKICHUS 3MEEBHKOB IapolieperpeBaTelis
(ocoOeHHO HIMPM W BBIXOJHOW CTYNEHM KOHBEKTHBHOM dYAacTH), a Takke MPOMEXKYTOIHOTO
HaporeperpeBaTes.

B mpormecce mycka KoTia HEOOXOIUMBI CIICIHATbHBIC PEKUMHBIE MEPONPHUATHSA IO 3allUTe OT
nepexora Tpyo maporeperpeBaTeis. BepTukanbHble U IIMPMOBBIE CTYIICHH MapOIeperpeBaTesis nepes
MycKoM OapabaHHOTO KOTJAa YacTO OKa3bIBAIOTCS 3allOJIHCHHBIMH KOHIEHCATOM, O00pa3yrouIuMcs B
mpoIiecce KOHAGHCAIMH MTapa Ha OCTaHOBJICHHOM KOTJIe Ha BpeMs Oojee 4-6 4acoB, U KOTOPOH MOXKET
OBITH yJlaJIeH TOJIFKO IMOCTEIICHHBIM €T0 BBIITAPHUBAHUEM.

B ornuumne ot GapabaHHBIX KOTJIOB B MapoIleperpeBaTeiisiX MPSMOTOYHBIX KOTJIOB KOHJCHCAT HE
CKaIUIUBaeTcs, T.K. YHU(UIIMPOBAHHAS TEXHOJIOTHUS ITyCKa Ha CEMapaTOpPHOM pPEXHME OPHEHTHpPOBaHA
Ha OCTaHOB KOTJa C BBIYCKOM Mapa W3 MaporeperpeBaTenbHoro Tpakra 3a B3 uepe3 IICBY Ha
KOHJIeHCcaTop TypOuHBI. IIpuHSATas TEXHOJIOTHS OCTaHOBA HCKIIOYAeT TEIJIOBBIE YIAaphl B KaMmepax
KOTJIa M TJaBHBIX IIApONPOBONOB H3-3a IMONAJaHUs B HUX BIArW, oOpasyromeiics BCIeACTBHE
KOHJICHCAIIMH TTapa B He0OeCIapeHHOM MapoIeperpesaresie B Ipolecce IPOCTos.

OTtcyTcTBHE NPOTOKA Mapa B TpyOax KOHBEKTHBHOW YAacTH IMapoleperpeBaTelsl B HadaJbHBIH
MepuoJ IMycKa He MPEeACTaBIAeT OMacHOCTU A METajlla, IIOCKOJIbKY TeMIIEpaTypa ABIMOBBIX Ta30B B
JTAHHOM CEYCHHUH B 3TO BpPEMs CpPAaBHHUTENBHO HU3KA. BMecTe ¢ TeM Npu OTCYTCTBUU OXJIAXKCHUS TapoM
Jlake IpY MOHM)KEHHOM TEIUIOBBICICHUH B TOIIKE BO3MOXKHO IPEBBIIICHNE AOIYCTUMON TeMIIepaTyphl
OTJENBHBIX TPYO paJMalMOHHBIX M IIHPMOBBIX CTYIIEHEHW MapoIeperpeBarelis, BCIEACTBHE YETo
o0pasyeTcs OKallMHA ¥ CHIDKAETCS MPOYHOCTh METaa.

i obecriedeHusT HaAEKHOTO TEMIIEPaTypHOIO PeXHMMa YKa3aHHBIX CTYIEHEH maporeperpeBaTeis
B YCJIOBHSAX OTCYTCTBHS WJIM HEJOCTATOYHOTO X OXJIAKACHHUS IapoM TeMIlepaTypa ABIMOBBIX I'a30B Ha
BBIXO/IE¢ M3 TONKH He noipkHa mpesbimats 600 °C. D10 obecmednBaeTcsi OrpaHHMYCHHEM pacxoia
TOIUIMBA WM YyBEJIWYEHHEM Ko3(p¢HIMeHTa H30BITKa BO3AyXa B Tomke. JlanpHelInee IOBBIMICHUE
yKa3aHHOHM TeMIlepaTypbl BO3MOKHO TOJILKO IIOCJIE MOJHOTO yIajeHHUs BCEX THMAPABINYECKHX MPOOOK
Ha 06apabaHHOM KOTJIC WJIH TTOJHBIM ITOIKIIOYEHHEM NaponeperpeBaTess pu MyCcKax 13 HEOCTHIBIIETO
W TOpPSYEro COCTOSHUS Ha TPSIMOTOYHOM KOTJIE M TIPOIyCKa T€HEpHPYIOIIEro Iapa depes
raporneperpeBaTeb.

Bospime m30BITKM BO3IyXa, MOAABAEMOrO Yepe3 TOPENKH, JAal0T BO3MOXHOCTh OTXKAaTh (hakes K
LEHTPY TONKH, 4YTO TaKXe CHOCOOCTBYET YIIyUIICHUIO TEMIIEPATYpPHOTO pEXHUMa HACTEHHOTO
pamuanMoHHOro Iapormeperpesarens. [ oOecrieueHusi HalIe)KHOH paboTel  3TOM  CTyleHH



HaporeperpeBarens APCHaKH €€ HIKHUX KOJUIEKTOPOB 3aKpBIBAIOTCS MOCTE JOCTIDKCHUS JaBJICHUS B
koTie He MeHee 1 MITa.

[ToBbImenue meperpesa napa B Ipolecce MycKa OCYIIECTBIAETCS B COOTBETCTBUH C JOIYCTUMOM
CKOPOCTBIO TIPOTPEBa IMapocOPOCTHHIX KOJUIEKTOPOB M IApONpPOBOIOB KoTiaa. ObecneueHne HaJe:KHOH
paboTsI maporeperpeBaTens Ipu IycKke KOTia 00yciaBiMBaeT He0OX0MMOCTh TIATEIIFEHOTO KOHTPOJIS
HE TOJBKO CpPEAHEH TeMIlepaTypbl Iapa 3a CTYINEHSMH, HO M TEMIepaTypbl Iapa Ha BBIXOJE U3
OTZAEJIBHBIX 3MEEBUKOB, T.K. BO3MOXHBI 3HAUUTEIILHBIC UX Pa3BEPKH.

CrnenyeT NOMHUTB, YTO KOHTPOJIUpPYEMBIE TEMIEpaTypbl Iapa HE XapaKTEpU3YIOT HCTUHHBIE
TEeMIlepaTypsl MeTalla 3MEEBHKOB B oOorpeBacMoil 30He. Tak, TemrepaTypa HACTEHHBIX
paavaliOHHBIX U IIHUPMOBBIX cTyneHel maponeperpesarens Ha 100 °C, a B KOHBEKTHBHBIX CTYNEHSIX
Ha 40 °C npessblaeT TeMieparypy napa. Konrponupyemsie cpelHie TEMIIEpaTyphl I1apa, yKa3aHHbIC B
PSXKUMHBIX KapTax, JOJDKHBI OBITH YCTAHOBJIEHBI C YYE€TOM PAa3HOCTH TeMIepaTyp MeTajlla M mapa, a
TaKKe BO3MOXXHOW MaKCUMAaJIbHON pa3BepKH TEMIIEPATyp IO OTACIHHBIM 3MEEBUKAM.

5.1.10. YcnoBus paboTH 3KOHOMa3epoB 0apabaHHBIX KOTIIOB IIPH ITyCKe.

[Ipn mycke OGapabaHHOTO KOTJIa HEOOXOIMMO OOECHEeUNTh HAJECKHBIM TEMIEPaTYpHBIH pPEXUM
SKOHOMaii3epa.

B ommume oT MpSAMOTOYHBIX KOTJIOB, HA KOTOPBIX Yepe3 HKOHOMaM3ep ¢ caMOro Havaja pacTOIKH
mpoxoaut 20-30 % pacxon mNUTAaTeNbHOW BOABI, OapabaHHBIC KOTJIBI B Hadaje PACTONKH IO
JOCTI)KEHHS OTIPEJENICHHOTO Pacxoja Iapa MOIUTHIBAIOTCS MEPUOINIECKH (B MPOMEXYTKAX MEXIY
TIOJNUTKAMH LUPKYJSIHS B KOTJIE OCYIIECTBISICTCS 33 CUET JIMHUHU PELMPKYJSIINN 0apabaH — BOASHOMN
sKoHOMai3ep). I[lepnoaWYHOCTE MOANMTKH KOTJA SIBISCTCS NPUYMHOM KOJEOAHUS TeMIepaTyphl
MeTaula ¥ 0OyCIIOBJICHHOTO MM IOSIBJICHUSI TIEPEMEHHBIX LUKIMYECKHX TEPMHUYCCKHUX HANpPSDKCHUH B
CTEHKE W CBapHBIX COCIAWHEHWIX TPyO sKoHOMai3epa. IloaToMy ciemyer cTpeMHTBCS, KaK MOXKHO
paHbllle TEepeHTH K HENpEephIBHOW IpOKadke MUTATEIbHOW BOABI depe3 HKOHOMai3ep, A 4ero
HauMHATH MOCTOSHHOE NMUTAHNE KOTJIA Yyepe3 pacTONOYHbIN Oaiinac. [Ipy 3TOM MUHMMaJIBHBIH pacxon
MUTATEIbHON BOJBI JOJDKCH BBIOMPAThCS M3 YCIOBHS OOCCHEUYEHHS] OCTATOYHOTO MPOTOKA dYepes
KaXIbIH 3MeeBUK SKOHOMAit3epa. Ecii 3TOT pacxon mpeBbImIaeT napornpon3BOAUTEIBHOCTh KOTJIA IPH
pacTorike, MPOKa4yKy BOABI OCYLIECTBISTH IIPH OTKPHITOM aBapHiHOM CIIMBE BOJBI M3 OapabaHa KOTIa.

5.1.11. Temneparypa cpenst nepen B3.

OCHOBHBIM TIOKa3aTeJNIeM, XapaKTEePU3YIOMUM apONpONU3BOIUTEIFHOCTE MIPSIMOTOYHOTO KOTIA (M
TCIJIOBBIACIEHUE B TOIKE), HEOOXOMUMyIo sl oOecriedeHHs Tpaduka-3aaHus IIycka OJoka Ha
cernapaTopHOi (ase IMmycka 10 Nepexoja Ha MNPSIMOTOYHBIN PEXHM, SBISETCS (KpOME TeMIEpaTyphl
JBIMOBBIX Ta30B B IIOBOPOTHOH KaMepe KOTJIa) TeMIIepaTypa cpebl Iepel BCTPOCHHOH B TPAaKT KOTJa
3aaBrkkoit (B3). HaganpHbIi pacxos TomumBa 1 rpadyK ero M3MEHEHHUs Ha cerapaTopHoii ¢ase mycka
MIPUHUMAIOTCS B rpadMKax-3alaHAsAX C yUETOM AMHAMHUYECKHX CBOHCTB KOTJIAa M TPeOyeMOil 1o pexxumy
ITyCKa TEMIIEpaTyphl CBEXETro Iapa Iepel TOTYKOM TypOWHBI M TEMIIEpaTyphl Mapa IpoMIeperpeBa
TI0CIIe B3SITHSI HAYAIBHOH Harpy3KH.

PaboTa BCTPOCHHBIX CEMapaTOpOB OPraHU3yeTCs C MPOCKOKOM Mapa, FapaHTHPYIONIUM HCKIIOUCHUE
3a0pOCOB BJIard B Iapolleperpenarelib. YIpaBieHHe cOpOocOM cpelbl M3 BCTPOCHHOTO Cemaparopa
BEJETCs 0 TeMmIeparype cpeasl nepel B3 umu no nepemany AaBIeHHS Ha Cy)KAalOIIEM YCTPOMCTBE B
cOpocHOM TpyOOTpoBOIe Iepe KianaHoM JIp-2 1 KoppeKuuen 3a1anus 1o TeMIeparype Cpeabl nepes
B3 no equHOM U1 IyCKOB M3 BCEX TEIUIOBBIX COCTOSHUMN MPOTrpaMMe, KOTopasi JOJDKHA OBITh YKa3aHa B
MECTHOI paboueil HHCTPYKIIUH.

5.2. TypounHOe 060pyAoBaHHe

5.2.1. TepMOHAIIPSDKEHHOE COCTOSIHHE POTOPOB.

Jis cCOBpeMEHHBIX OJIOUHBIX MApOBBIX TYypOWH C IBYXCTEHHOM KOHCTPYKIIMEH KOPIYCOB U
s dexTuBHON cuctemoit oborpesa (raHieB BricOkoTemMmepaTypHbIX IunuHaApoB B/l n CJ/I Hanbonee
TEePMOHAIPSDKEHHBIMHU dJIeMeHTaMu sBJsitoTcs potopa LIB/I u LIC/I, 1 ckopoCTh MEPEXOIHBIX PEXKUMOB
3TUX TypOMH JHMMUTHPYETCS HECTAIlMOHAPHBIMH TEMIIEPATypHBIMH HANpSDKEHUSIMH B pOTOpax.
HecTannonapHslie TemnepaTypHbIe HalIPSHKEHUS B KOPIYCHBIX AeTaysiX (O70KaxX KilamaHOB, BHYTPEHHEM
u HapyxkHbIX kopmycax LB/l u LIC/l) Hmxe, yeM B poTOpax; K TOMY K€ 3TH HAIpsDKEHUS Oosee
MHEPIMOHHBI K M3MEHEHHAM peXuMma paboTel TypOuH. Lluxmmueckoe BO3ACHCTBHE TeMIIEPaTYPHBIX
HaNpsHKEHUH NP IMyCcKaxX NPUBOJHUT K Pa3BUTHIO TEPMOYCTAIOCTHBIX SBICHUH B METaJLIE.

I[Ipy TOYHOM CHNENOBAaHMM PEXHUMHOM KapTe (HOMOrpaMMe) W THIIOBBIM HMHCTPYKLIUSAM
HECTaI[OHApHBIE TeMIIepaTypHbIC HAIMPSDKCHHUS HE MPEBBIIIAIOT MPEACNFHO JOMYCTHMBIX 3HAUYCHHH.
OpHako TpH PA3TUYHOIO poJa OTKIOHEHHSIX, HEH30SKHBIX B IPAKTHKE SKCIUTyaTallud, 3TH
OTpPaHMYEHHUS] YacTO HapymaroTcs. I HpedoTBpaIleHHs] 3TOr0 HEOOXOMUM IKCIUTyaTallMOHHBIN



ONIEPAaTHBHBI KOHTPOJIb TEMIIEPATYpPHOTO COCTOSHHS pPOTOPOB Ha OCHOBE MAaTeMaTHYECKOTO
MOJENHPOBaHMs HX MPOrpeBa MO IUTAaTHBIM M3MepeHusM napaMerpos mapa B LIBJl u LICH. Takoi
KOHTPOJIb MOXET OBITh OCYHIECTBJICH ¢ nomombilo OBM  HH(MOPMAIMOHHO-BHIYHUCIUTEIFHOTO
kommiekca ACY  TII, nokanbHOW MOACHUCTEMBI HUArHOCTHYECKOTO KOHTPOJIS TYypOWHBI C
ucnons3oBanueM [1OBM, mukpo-OBM B cocTaBe 3IEKTPUYECKOM YacTH CUCTEMBI PEryJIUPOBAHHSA
Typ6uHs! (QUCP-M) mn ¢ moMOoIIbI0 MEKPOIIPOLIECCOPHBIX KOHTPOJIIEPOB.

Jns TypOMH 5>HEproOJOKOB, TNE€ OTCYTCTBYET SKCIUIyaTalMOHHBIH KOHTPOJb TEMIICPaTypHOTO
COCTOSIHHSI POTOPOB, JUIS TIOBBIICHNS HaJEKHOCTH TYPOHH 0COOEHHO BaXKEH ITOCTOIICPATUBHBIA aHAIN3
KayecTBa BEJCHUS XapaKTepHBIX IEPEXOJHBIX pPEXHMMOB II0 YCIOBHSAM TEMIICPAaTypHOTO U
TEePMOHAIPSDKEHHOTO COCTOSHHSL POTOPOB C  BBISBJICHHEM OINMOOK BEICHUS JTHX PEKUMOB,
MIPUBO/SIIIMX K MPEBBIICHUIO TTOCTaBJICHHBIX OrpaHWYEHHH. Pe3ynbTaThl Takoro aHann3a JOJDKHEI
WCIIONIB30BaThCsl B pabOTe C ONEpAaTHBHBIM IIEPCOHAJIOM I10 MOBBIIICHHIO KayecTBa MEPEXOIHBIX
PESKUMOB 1 HEAOIYIICHUIO TOBTOPEHHS BBISBICHHBIX OIIHOOK.

CkopocTh IporpeBa MeTajula 3JEMEHTOB TypOMH ONpenersieT YypOBeHb BHYTPEHHHX HalpsDKECHHH,
BO3HMKAIOIIUX B Ipoliecce Mycka TypOuH. B HepacuyeTHBIX peXnMax M IpH HENPABHIBHBIX JACHCTBUAX
OHM MOTYT JIOCTHTHYTh 3HaYCHWH, NPEBHILIAIONINX MPEe MPOYHOCTH TOr0 MaTepHaia, U3 KOTOpOTro
9TH JeTaIN M3TOTOBJIEHHI. [lepBOHAaYaIbHO MOTYT MOSIBUTHCS MUKPOTPELIMHBI, KOTOPBIC B IIpOIEcce
MOCIEYIOMNX MYCKOB U OCTAaHOBOB Pa3sBUBAIOTCSA O HEJOMYCTHMBIX pa3MepoB. DTO OTHOCHTCS K
METaJITy TapONIPOBOIOB, CTOIOPHBIX KIIANIAHOB, IWJIMHAPOB, (JIAHIIEBOTO Pa3beMa, pOTopa U T.JI.

5.2.2. Pa3HOCTh Temmeparyp MeTaia TypOuH.
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Puc.Ne 9. Cxema BOHUKHOBEHUS 3a/ICBaHHUI B IPOTOYHOH YaCTH U3-3a KOPOOJICHNUS IMIHHAPA B

FOPHM30HTAIBHOM MIOCKOCTH (Atyepy s — BBILIE HOPMBI).
-

Puc.Ne 10. Cxema BO3HHKHOBEHHMSI 3a/ICBaHUI B IPOTOYHON YacTH W3-3a KOPOOJICHUS LIUITHHAPA B
BEPTHKAIIbHOH MI0CKOCTH (Atcrpapa-cresa — BBILIE HOPMBI).

-,

s e

Kpome ckopoctn mporpeBa MeTaula TypOMHBI OYEHb Ba)KHOC 3HAUCHHWE HMEET pPa3HOCTh
TEeMIIEpaTyp MEXAy pa3IMYHbIMA TOYKAaMH 3JIEMEHTOB TypOoycTtaHoBKH. Ilpm HecobmoneHnn
PaBHOMEPHOCTH IIPOTpeBa B JIOOOM CEYEHHM IWIMHAPA W3-3a OONBIINX Pa3MEpOB CaMOH TypOWHBI
BO3HHKAET KOPOOJIEHHE LIWINHIPOB B TOPU3OHTAIBHON MIOCKOCTH. IIpy mpeBbIIeHNN Onpeie/IeHHBIX
3HAYCHMH Pa3HOCTH TEMIIEPATyp B OAHOM CEYEHHH B IIPOTOYHOM YACTH TYpOWHBI MOTYT YMEHBIIUTHCS
panuanbHBIE 3a30pbl MEXKAy 3JEMEHTaMH poTopa M O0OHMaMH CTaTopa, T.e. MOTYT BO3HHKHYTh
SIBIICHUSI 3a/IeBaHus, 4T0 HepomycTuMo (puc.Ne 9). 3aneBaHust BO3MOXHBI HE TOJIBKO M3-3a Pa3HOCTH
«BEpX-HMU3» IIMHAPA, HO W W3-32 HEIONMYCTHMON pPa3HOCTH TEMIIEpaTyp «CIpaBa-cieBa» B OIHOM
ceyeHnH (KOpoOJeHe B BEPTUKAIBHOM IockocTH — puc.Ne 10).

[IpakTHyeckn Bce aBapuM TypOWH ¢ NPOTHOOM Bajla POTOpAa — 3TO PE3YNbTaT HEMPABHIBHBIX
JEWCTBUI ONEpaTHBHOIO MEpCOHala MPH IycKe, KOTAa NMPOU3BOAMTCS TONYOK POTOpA B YCIOBHAX
BO3MOJKHBIX 33/ICBaHUH B IIPOTOYHON YacCTH TYypOHMHBI.

BeImie npoananu3upoBaHbl CITy4an BEPOSTHBIX 33J€BaHUN H3-32 HCHOPMAJIBLHOTO TEMIIEPATypHOTO
COCTOSIHHMS IWJIMHIPOB TPH NIPSMOH JIMHUM Bajla pOTOpa.
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Puc.Ne 11. CxeMa BO3HUKHOBEHHUSI 3a/1€BAHUN NIPY HEHOPMAJILHOM HCKPUBJICHUH JIMHUU Bajla
poropa.

3azieBaHMe C OCIIEIYIOMINM ITPOTHOOM pOTOpa BO3MOXKHBI TAKXKe TP UICATHHO MPSIMOH JIMHUH
OCH LWJIMHPA, HO TIPH HAJIMYUU HEIOITyCTUMOTO HCKPUBIICHHS JIMHUY Basa poropa (puc.Ne 11).

AsssssassTA-

Puc.Ne 12. Cxema BO3HMKHOBEHHMS 3a/ICBAaHUH NIPH HAJTMYMH KOPOOIECHHS IMIIMHAPA ¥ NCKPUBIICHUH
BaJIa BBIIIE HOPM.

Ecnu xe mepcoHan MAeT Ha TOJMYOK POTOpa NMPH HAIMYUHM OOOWX BBIIICHA3BaHHBIX (DakTOPOB, TO
3JIEMEHT aBapuH C IIPOruOOM poTopa, Kak MpaBuiio, HemsoexeH (puc.Ne 12).

5.2.3. Pa3HOCTPH Temreparyp MeTaiia «(pIaHen-IImmIbKay.

C TOYKHM 3peHMs WEJOCTHOCTH MeTala IIIMWIEK Pa3HOCTh TEMIEparyp MeXIy ¢uiaHneM H
MIMWIBKOH TaKXe perijaMeHTHpoBaHa. YTOOBI HCKIIOUUTH SIBICHHWE PACKPHITHS TOPH30HTAILHOTO
pa3bema oOpaTHasl pa3HOCTb TEMIIEPATYp MEXKTy METAIIOM LINMWICK U (IaHIA He MOXKET OBITH OoJIbIIe
OTIpEZIeTIEHHOTO 3aBOJaM1 3HAYEHHS.

5.2.4. Pa3HOCTPH TeMIIepaTyp MexIy OTACIEHBIMHU YIEMECHTAMHU TYPOHUHBL.

[lepen mogaueii mapa B MPOTOYHYIO YacTh TYpOMHBI CTONOPHBIC KJIANaHbl M MEPEIyCKHBIC TPYOBI
JIOJDKHBI OBITH TPOTPETHI 0 OIPEACICHHOTO YPOBHS, YTOOBI HCKIIIOUYNTH 0Opa3oBaHME KOHJEHCATa U
3aHOC €ro B MPOTOYHYIO YacTh TypOMHBI NpH Iojade mapa Iisl TOJTYKa POTOpa, T.K. 3TO BBI3BIBACT
TOSIBJICHHE KpaifHe HEeXXeNaTeNbHBIX (paKTOPOB, yKAa3aHHBIX B I 5.2.3, a TakyKe MTHOBCHHYIO PEAKIIHIO
poTtopa TypOHMHBI, OIIMCaHHYIO B II. 5.2.6. B To e BpeMsl Hellb3sl IOITyCKaTh, YTOOBI 3JIEMEHTHI TYPOUHBI
MOTYYWJI TEIUIOBOM yAap WM HEAOIyCTHMBIC TEPMHUYECKHE HAIPSHKEHWS M3-3a MOAAYM CIHIIKOM
ropsdell Cpeibl M0 OTHOLICHHUIO K TEMIIepaType MeTaiua JIeMEeHTa TypOuHBI (MpudrHa oOpa3oBaHUs
TPEIINH B 3JIEMEHTaX 000HM H IMITHHIPOB TYPOHUHBI).

5.2.5. VckpuBiieHHE JIMHUH BaJla pOTOPA TYpOHHEL.

B m. 5.2.3 0pUIO OmMHCaHO HACKOJBKO BAKHO CTPEMIICHHE K COXPAHCHUIO ONHM3KOW K HIeaTbHON
MIPSMOH JIMHUH BaJla pOTOPA.

PaccmoTpuM MexaHm3M 00pa3oBaHMs WCKpPHUBICHHUS JIMHUM Baja pOTOpPA W IPHEMBI KOHTPOJIISL
BEJIMYNHBI HCKPUBJICHHUSI.

PoTopHbI BEICOKOTO AaBIIEHHSI OTEUECTBEHHBIX TYPOUH M3TOTOBJIEHBI U3 IETbHOKOBAHHOTO CIIUTKA, B
KOTOPOM BOJIOKHa METaJUla pAacIlOJOXKEHBl BIOJNb €ro OCH (HEKOTOphle 3apyOeiKHbIe (QHUPMEI
H3TOTOBIISIIOT POTOPA M3 CBAPHBIX AJIEMEHTOB M C TOUKHU 3pEHHS UCKPUBJICHHS! CBapHBIE POTOPHI MEHEe
ySA3BUMBI, T.K. BOJIOKHA MeETalla B HHUX pAacloJOXKEHBl TIorepeKk ocu Banma). [lostomy, s
LIEJIFHOKOBAHHBIX POTOPOB JjayKe HE3HAUMTEIbHAs! Pa3HOCTh TEMIIEpAaTyp B JIIOOOM CEUCHUH BBI3BIBACT
OTKJIOHEHHE JIMHWM Bajla OT IIEPBOHAYAIBHOIO BHJA, T.€. OT HPSAMOH, T.K. Ooiee ropsigas cTOpOHa
CTaHOBUTCS JUIMHHEE, 9eM OoJiee X0ooaHas (TepMudeckas 1eopmariys).

Kpome Toro, nmeer MecTo 4aCTHIHOE UCKPHUBIICHUE BaJla POTOPA M3-32 CTATHYECKHX Harpy3oK.

[TpnbopoM, KOHTPOJHMPYIOIIMM COCTOSHHE POTOpa, C 3TOW TOYKH 3pEHHUS SBISETCS NPHOOP
HCKpuBIICHNS Bana. O4eHb BaKHO IPOKOHTPOJMPOBATH COCTOSHME JIMHUM Bajia Iepe] TONYKOM II0
3TOMY NPUOOPY WM MHIUKATOPOM IO MECTY.

Eme BaxxHee KOHTPOJIb COCTOSHMS JIMHUM Bajla 10 3TOMY NpHOOpy IpH Habope 000pOTOB, BILIOTH



JI0 XOJIOCTOTO XOJa, T.K. IPH IycKe TypOMHBI Ja)ke MOCJIe TOJYKA pOoTOpa IPU HICaIbHOM TEIUIOBOM
COCTOSIHMHM IIWJIMHZpPA C TPSIMOM JIMHWMEH Bajla HE MCKIIOYEHO IIONafaHHe KOHJCHCATa B MPOTOYHYIO
YacTh TYpOMHBI (Ha OJHY 4YacThb IOBEPXHOCTH pOTOpa), YTO CHOCOOHO BBI3BAaTh HPAKTHYECKH
HEJIOMYCTUMOE MIHOBEHHOE MCKPHBIICHUE JINHUH Bajla pOTOpa.

Ecnu npu Habope 000poTOB cTpeika npudopa OTKIOHSETCS 32 HEAOIyCTHMBIC MpEesbl, TypOrHa
JOJDKHA OBITh HEMEIUICHHO OCTaHOBJICHA 0e3 KaKMX-THOO BBIIEPKEK Ha MalbIX 000pOTax, a poTop
nocTasieH Ha 060opoTs! oT BITY 1o ncue3HoBEeHNS HCKPHUBICHHUS.

B ciydqae 3aneBanus poropa o0 3JE€MEHTHI cTaTopa W3-3a IOSBJICHUS UCKPHUBIICHUS JIMHUU Bala,
BEPOSITHOCTB Iporuba poTopa pe3Ko BO3pacTaeT, T.K. OJJHAa W Ta K€ CTOpOHa poTopa (OJHM U Te XKe
BOJIOKHA) HAarpeBaloTCs M3-32 TPEHHUs O CTaTop, W WCKpUBICHME emle Oosee Bo3pacraer. Ecimm He
TIPUHSTH SKCTPEHHBIX MEP, TO IPOTHO MOXKET OKa3aThCsl OCTATOUHBIM.

3azeBaHre POTOpa B PaAMAILHOM HANpaBICHWH M3-32 MCKPHUBICHUS Baja ropaszo Ooliee OIacHo,
YeM 3a/IeBaHUE Bajla O CTaTOp M3-32 KOPOOICHUS MINHIIPA.

5.2.6. JlaieHne napa B KOHACHCATOpaX TypOMH Ha JTare mycKa.

5.2.6.1. B Hacrosmee BpemMs Ha MOIIHBIX 3JHEProOIOKax TMpPH IyCKaX HCIOIB3YeTCs TaK
Ha3bIBaCMBIH «COBMEICHHBII» PEXUM IpOrpeBa CHCTEMBI mpomreperpesa. Ilpu «coBmemieHHOM»
mporpeBe TypOWHaA paboTtaeT Ha yactoTe BpameHus ~ 1000 o6/mun, map nocie [IB/] moctymaer B
CHCTEMy IpPOMIIEperpeBa M IOCIIe HEro 4epes JHMHUM oOecrapuBaHUs cOpPAchIBAeTCs B KOHICHCATOP
typounsl, uans LCA+IH/] (CK LICH) 3akpseita. Takum oOpazom, pacxon mapa depe3 BTOPHUYHBII
raporieperpeBaTenb KOTIA, SKBUBAJIEHTEH pacxoay mapa, TpeOyeMoMy TypOuHe Ul ITOoAAep>KaHus
BBIIICYKAa3aHHOW YacTOTHl BpamleHWs. BenwmumHa 3TOro pacxosja mapa 3aBHCHUT OT JABICHHS B
KoHJeHcaTope TypOuHbl. B paborax OPI'POC-BTU moxa3ano, 4T0 HEOOXOIMMBIH W IOCTATOYHBIN
pacxox mapa JuUid IporpeBa CHCTEMBI IpOMIIeperpeBa, nmpu padore TypOunsl Ha n ~ 1000 o6/muH,
MOJKET OBITh OOecCIieUeH MpH MOJICPKaHUU TaBJICHUS B KoHAcHcaTope B mpenenax 0,028-0,025 Mlla.
[Ipn Oomee HHU3KOM [aBICHHMM B KOHAEHCATOpPE TpeOyeMBIH IPOTPEB CHUCTEMBI IPOMIEpErpeBa
KOHBEKIMEH He MOKET OBITh BBINOJIHEH M3-3a YMEHBILICHUS pacxoa llapa Ha TypOHHY TIpH ee padore ¢
gactotoii 1000 06/MuH. [locnencTBrs HEAOCTATOYHOTO MPOTPEBa CHCTEMBI IIPOMIICPETPeBa OUCBHIHA:
momaganre Binaxaoro mapa B L[CJ] TypOuHbl, 3axonaxusanue maposmycka LIC u ap. Tlostomy B
TUIOBBIX MHCTPYKIMSIX TI0 ITyCKaM JHEProOJIOKOB YKa3aHHE O NOAJCP)KAaHWM [aBlCHUS B
KOHJICHCAaTOpe Ha O3TOM JTarne B 3aJaHHBIX IIpenenax sBisieTcs oOs3arenpHbIM. [lommepskanue
33JaHHOTO JaBJICHUS B KOHJICHCATOpPE BBIIOJIHAETCS JMOO 3a CUET CHIDKCHHS [aBJICHUs Tapa Ha
YIUIOTHEHUS! TypOHMHBI, MO0 BIIyCKOM BO3/yXa B KOHJECHCATOp 4epe3 CHEeNHabHO CMOHTHPOBAHHOE
YCTPOMCTBO.

5.2.6.2. B cootBerctBuM ¢ uH(OpManuoHHBIMH mmchMamMu Ne 510-133 (Ne 510-131) JIM3 «O
JOMYCTUMBIX JIaBJICHUSX Iapa B KOHAEHCATOpaxX MAapOBBIX KOHICHCAMOHHBIX (TEIUIO(HKAINOHHBIX)
TypOMH» npu paboTe TypOMH Ha XOJOCTOM XOIy M Harpy3kax 1o 30 % BKIIOUMTENBHO aOCONIOTHOE
JaBlleHHE Tapa B KOHAeHcaropax He aommkHo mpeBbimars 0,008 MIla. Orto xe ycinoBue
noATBepXkKAaeTcs U B nupkysipe Munsnaepro 11-04-87 (1) ot 06.11.1987 1. «O momycTHMBIX JaBICHUIX
mapa B KoHzaeHcaropax Typoun K-300-240 u K-800-240 1O JIM3». IIpu paboTe MOLIHBIX
KOHJICHCAllMOHHBIX TYpOWH Ha PEXNMax C MOHMKCHHBIMH Harpy3kamu (10 30 % N,,,) ¥ yXyAIICHHBIM
BaKyyMOM (IaBieHHe B KoHAeHcaTtope > 8-9 klla), T.e. ¢ MasbIMH OOBEMHBIMH PacxoJaMH Iapa, B
MIOCJICIHUX CTYIEHSX BO3HMKAIOT OTPBHIBHBIC SIBJICHUS, NPHBOIIINE K HECTAOWIBHOMY OOTEKaHHIO
JONATOK W, Kak CJIEACTBHE, K YBEIMYECHHIO BHOPAIMOHHBIX HAampsHkeHHH. B cBsS3u ¢ 3THM, npu
JaBJICHUSIX Mapa B KOHJACHCATOpPE, NPEBBIIAIOIINX JOIMYCTUMbIC 3HAYECHHUsS, MOTYT MOBPEXIAThCS
paboure JIoaTKH MOCIEAHUX CTYNEeHEH, 0COOCHHO €CII OHM MMEIOT KOPPO3HOHHbIE MOBPEXKICHUS HIIN
MX BBIXOJHBIE KPOMKH IOIBEPKEHBI 3PO3HH.

5.2.7. TemmepaTypa Maciia Ha CMa3Ky IOAIINITHUKOB TypOoarperara.

5.2.7.1. Ha sTane nogauu napa B TypOMHY M NMOBBIIIEHHS YaCTOTHI BPAIIEHHS POTOPOB TEMIIEpaTypa
Macia Ha CMasKy JOJDKHA OBITH OoJibllleé MHHHMAJIBHO JOIyCTHMOW. B HMHCTPYKIMSAX 3aBOJOB-
M3TOTOBHUTEINICH €CTh YKa3aHUE O 3alpeTe IMycKa TYpOHHBI C HU3KOH TemrepaTypoi mMacna. s TypOouH
JIM3, Hampumep, IMycK TypOUHBI 3ampeniaeTcs npy Temmeparype macia Huxke 35 °C. O1o o0bscHACTCS
TeM, YTO NpH HHU3KOW TEeMIlepaType Macja HapyllaeTcs MAacieHBIH KIMH B ONOpax IOJMIIMITHHKOB
TypOUHBI, BO3HHKAET BHOpAIUs, KOTOpas MOXKET MPHUBECTH K aBapuiHON curyanuu. PasorpeB macna
nepes MycKoM TypOMHBI BO3MOJXKEH 3a CHET ITOABOJAA Tops4Yei BOIBI K OJHOMY M3 MaclIOOXJIaauTeNeH,
6o 3a cdyeT paboThl myckoBoro (wiu pabouero) macionacoca. C y4eToM yKa3aHHOTO, ITYCK TypOUHBI
MIPY HU3KOW TeMIepaType Maciia sSBisieTcs Tpy0oil ommOKoi onepaTuBHOTO TIepCcoHaa.

5.2.7.2. Tlpu pabote TypOUHBI MO HATPY3KOH BO3MOYKHO TMOBBIIICHHE TEMIIEPATYPhI Maciia BhIIIE
nonyctumoit (50 °C). B cxemax maciocucTeMbl TYpOMHBI MPEXyCMOTPEHO B TOW WIJIM MHOW CTEHECHH
BO3MOXKHOCTb PETyJHPOBAaHMS 3TOH TeMIeparypbl (aBTOMAaTHYECKOE WM JUCTAHIMOHHOE), TO3TOMY



BO3MOJKHBIE CJIydad MOBBIIICHHUS TEMIIEpaTyphl Macia Ha CMa3Ky SIBIIIIOTCS PE3yJIbTaTOM HEZOCMOTpa
orepaTHBHOTO TepcoHana. [locmeacTBreM Takoro HapyIIeHHS MOKET ObITh IOAIUIaBIIcHHE 6abOuTa
MOJIIMITHUKOB HU3-3a HapyIIEHHUs] MACJISTHOTO KIIMHA U JIp.

5.2.8. 3axona’kMBaHHE MAPOBITYCKHBIX YacTel TypOMHBI IIPH ITyCKeE.

[IprurHaM¥U TaKOTO 3aX0JIAKMBAHKS MOT'YT OBITH HECOOIOZEHHE 33/laHHBIX CTAPTOBBIX TEMIEPATYP
rapa mnepeJ TypOMHOH, JIMOO HEIOCTATOUHBIN IpEeIBApUTENBHBIN MPOrPEeB TJIaBHBIX MapOIPOBOAOB U
y3JI0B TIApOBITyCKa TYpPOHMHBI (CTOIOPHBIX KIIANlaHOB, NEPEMYCKHBIX TPYO M 1p.). 3axoaXKuBaHUE
MapOBITYCKHBIX YacTel TypOMHBI NPHBOAAT K Pa3BUTHIO TEPMOYCTAIOCTHBIX SBJICHHH B MeTallle,
TIOSIBJICHUIO MUKPOTPEIINH, KOPOOIESHHIO U JPYTHM ITOJOOHBIM SIBIICHUSIM.

B cxemax TypOOyCTaHOBOK MpEAyCMOTPEHBI CHCTEMbI APEHAKEH M MPOJYBOK MAPOBIYCKHBIX
yacTed TypOWHBI, B MHCTPYKLMAX 3aBOJOB JaHbl KPUTCPHUH OKOHYAHWS IIPOTPeBa 3THX YacTed, B
THUIOBBIX HMHCTPYKUMSX yKa3aHbl ONEpallid [0 TPOBEACHHWIO Takoro mporpesa. [lostomy,
3aXO0JIaKMBAHMS ITapOBITYCKHBIX dYacTeil TypOWHBI IIpH ITyCKaxX 1O BEJIWYMH, YKa3aHHBIX B TaOmuie
KPHUTEPHUEB, ONPEACISIOTCS TOJIBKO OLTMOKaMH IepcoHaa.



6. IPUJIOKEHMUSI.

Hpnioxenne Ne 1.

OcHOBHBIE KPUTEPHH OLIeHKH KayecTBa MycKa.

Ne | Ne | Ne HaumenoBanue Pasmep-| Ne Jlnana3oH HapymeHust [Ipumeuanue
/T |TIpH- | TO- KpuTepus HOCTh | 3Tama kputepreB. OeHKa.
Oopa| gex Ot Heyn.
1. Ilokazamenu mypooazpezama.
1 OTHOCUTENBHOE MM 3-5 B 3a npexenamu
nosioxenue PB/I. JOIIyCTUMOM| JIOIyCTUMOTO
JranazoHe. Jfana3zoHa.
2 OTHOCUTENBHOE MM 3-5 B 3a npexenamu
nonoxenue PCJI. JIOIYCTUMOM| J0IyCTUMOTO
JranazoHe. Jrana3zoHa.
3 OTHOCHTENBHOE MM 3-5 B 3a mpenenamu
nonoxkenue PHJI (1). JIONYCTUMOM| JI0ITyCTUMOTO
JranazoHe. Jfana3zoHa.
4 OTHOCHTENBHOE MM 3-5 B 3a npenenamu | s TypOUHBI
nonoxxenue PHJI-2. JIOTTYCTUMOM|  ZIOITyCTUMOTO K-800-240.
JranazoHe. Jrana3zoHa.
5 OTHOCHTENBHOE MM 3-5 B 3a npenenamu | s TypOUHBI
nonoxxenue PHJI-3. JIOTTYCTUMOM|  ZIOITyCTUMOTO K-800-240.
JranazoHe. JranaszoHa.
6 pu pabote B 3a npeaenamu
BI1Y nepen JOIYCTUMOM| IOIIyCTUMOI'O
nojayei Juana3oHe. JMana3oHa.
Hckpusne- |napa B
HHUe Baja |TypOuHy. MM 3
7 potopa |mpu pabote B 3a npexenamu
TypOUHBI B JOITyCTUMOM| JIOITyCTHMOTO
JranazoHax JrarnazoHe. JranazoHa.
HEKpUTHYEC-
KHX 9HCe
o6opoToB
poropa.
8 P COBMeE- 3 10,025-0,028 <0,025 Jlst TypOuH
HIEHHOM tuna K.
JlaBreHue |mporpese
B KOHJICH- |CHCTEMBI
caTope |mpomrmepe-
rpeBa u 0,028-0,03 <0,028 Jlst TypOuH
pabote tuma T.
TypOUHBI Ha
n=1000
00/MUH. Mlla
9 Ha XOJIOCTOM 3-4 <0,008 >0,008 s TypOuH
X0ny U JIM3
MaJbIX.
Harpy3Kax <0,01 >0,01 s TypOuH
TypOWHBI TM3
10 Peskuit nporpes mwiu °C 3-5 <70 >70 Onpenensercs
3axOJaXMBaHUE (32 o
Bpemst, MeHee 10 MuH.) [IOKa3aHUSAM
MeTaJlla TapOoBITyCcKa TEeMIepPaTyphI

LIB/JI.

mapa B Kamepe
perynupyo-




el cTynenu

11 Peskwuii mporpes win °C 3-5 <100 >100 Onpenensercs
3axoJlaKMBaHKE (32 o
Bpemst, MeHee 10 MuH.) MOKa3aHUsAM
MeTaJlla MapoBITycKa TEMIIEPaTypHI
HCA. mapa Ha BXOJe

B LICA.

12 Pasnocts TemMneparyp °C 3-5 B 3a mpegenamu
«Bepx-Hu3» LIBJI B 30He JIOIYCTUMOM| JIOITyCTUMOTO
IapOBITYCKa. JyanasoHe. |  JMara3oHa.

13 Pasnocts Temneparyp °C 3-5 B 3a mpegenamu
«epx-Hu3» LIC/I B 30He JIOILyCTUMOM| JOITyCTUMOI'O
IapOBITYCKa. JyanasoHe. | JMara3oHa.

14 Temneparypa macia Ha °C 3 >35 <35
CMa3Ky TypOoarperara
TIpH ITyCKe TYpOMHBI.

2. Ilokazamenu Komnoazpezama.

15 CymmapHoe BpeMst muH. | 1-5 | o 10 mun. | CBbimie 10 MuH. Jns
MPEBBIIICHNS WJIH OJHO- 6apabaHHBIX
JIOITyCTUMOM pa3HOCTH KpaTHOE KOTJIOB.
TeMIIepaTyp MeTajia MIPEBBIIICHNUE
«Bepx-HU3» OapabaHa JIOTTyCTUMO¥
KOTJIA. pasznoctu Ha 10

°C.

16 CyMmMapHOe Bpemst MuH. | 2-5 | do 10 mun. | Cepimie 10 MuH. Jns
MPEBBIICHHS WK OJTHO- 6apabaHHbBIX
JOIYCTUMOI CKOPOCTH KpaTHoe KOTJIOB.
W3MEHEHHUS TEMIIEPATYPHhI IpEBBIICHAE
HIDKHEH 00pasyromieit JIOIyCTUMOM
OapabaHa KoTIA. ckopoctH Ha 1,5

°C/muH.

17 CymmapHoe BpeMst muH. | 2-5 | Jo 10 mun. | CBbimie 10 MuH. Jns
IIPEBBILICHUS WIH 6apabaHHBIX
JIOITyCTHUMOI CKOpoCTH OJTHOKpaTHOE KOTJIOB.
W3MEHEHHUS TeMIIepaTyphl MIPEBBIIICHNUE
HachIIeHNs B 6apabaHe JIOITyCTUMO¥
KOTJIa — CKOPOCTH ITyCKa. ckopoctH Ha 1,5

°C/muH.

18 Harpyska koTna npu T/q 3 B 3a mpegenamu Jns
MOAKITIOUYCHNH B JOMYCTUMOM| JoIycTHMOro | OGapaGaHHBIX
HapauieNIbHy0 paboTy. JanasoHe. |  JMara3oHa. KOTJIOB C

TIOTIEPEYHBIMH
CBSI3SIMH.

19 JlaBnenue napa 3a MIla 3 B 3a mpegenamu Jns
KOTJIOM IpH JOIYCTUMOM| JoIycTUMOro | OGapaGaHHBIX
MOAKITIOUYCHNH B JanasoHe. |  JMara3oHa. KOTJIOB C
HapaJuIeNIbHy0 paboTy. TIOTIEPEYHBIMH

CBSI3SIMH.

20 Temmnepartypa napa 3a °C 3 B 3a mpegenamu Jns
KOTJIOM IpH JOIYCTUMOM| JoIycTHMOro | OGapaGaHHBIX
MOAKITIOUYCHNH B JanasoHe. |  JMara3oHa. KOTJIOB C
HapaJuleNIbHy0 paboTy. TIOTIEPEYHBIMH

CBSI3SIMH.

HpnMeanne: «Ha60p» KPUTEPHUCB HAACKHOCTHU HEOANHAKOB JJIS1 pa3JIMIHOTO TUIla 060py)1013aH1/151.




I[OHOJ'IHPITCJ'I])HLIB KPUTEPHUH OLICHKH KavyecTBa ImyCcKa.

Hpunioxenne Ne 2.

No No No HaumenoBanue PaszmepHoCTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue
r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. | Heyn.
1. Ilokazamenu mypboazpezama.
1 CyMMapHO€E BpeMsl IPEBBIIIECHUS MUH. 4-5 HET <10 <20 >20 IoncunreiBaercs cpenusist (3a 10 Mun)
I0ITyCTHMOM CKOPOCTH U3MEHEHUS CKOPOCTb U3MEHEHUS TEMIIEPaTyphl
TeMIIepaTyphl CBEXKETO Tapa nepes napa u CpaBHHUBAETCS C JOIIYCTUMOI1 B
TypOHHOM. 3aJ]aHHOM JJMana3oHe TeMIeparyp
MeTasuia naposmycka [IB/I.
2 CyMMapHO€E BpeMsl IPEBBIIICHUS MUH. 4-5 HET <10 <20 >20 IoncunreiBaercs cpenusist (3a 10 Mun)
I0ITyCTHMOM CKOPOCTH U3MEHEHUS CKOPOCTb U3MEHEHUS TEMIIEPaTyphl
TeMIIepaTypbl BTOPUYHOTO NIEPErpeToro napa u CpaBHHUBAETCS C JJOIYCTUMOI1 B
rapa repes TypOuHOM. 3aJ]aHHOM JIHana3oHe TeMIeparyp
MeTtasuia naposmycka HC/I.
3 CyMMapHO€E BpeMsi OTCTaBaHUs MUH. 4-5 HET <15 <30 >30
TeMIIepaTyphl CBEXKETO Iapa nepe;
Typounoii Ha 30 °C u Gojiee OT TeKyIei
PJIEKTPUYECKON HATrpy3KH.
4 CyMMapHOe BpeMsl OTCTaBaHHUS MUH. 4-5 HET <15 <30 >30
TeMIIepaTypbl BTOPUYHOTO NIEPETPETOr0
napa nepen Typounoii Ha 30 °C u Ooxnee
0T TeKylIeH 2JIEKTPUYECKON Harpy3KH.
5% CyMMapHOE BpeMsl PEBBIILICHUS MMH. 2-5 HET <10 <20 >20 Jis TypOUH, IMCIOIINX YKa3aHHBIH
I0ITyCTHMOI pa3HOCTH TeMIIEpaTyphbl KPUTEPHU B HHCTPYKLUSIX 3aBO/Ia-
CTEHKH KOPITYCOB CTOIIOPHBIX KJIallaHOB M3TOTOBHTENS B 33/IaHHBIX MHTEpBaJIax
LB. temnepatyp metamia CK (mmo
MIOBEPXHOCTHOI TepMonape B 30HE
noneoa napa B CK).
50 CyMMapHO€E BpeMsl IPEBBIIICHUS MUH. 2-3 HET <10 <20 >20 1) Jnsg TypOMH, UMEIOIINX TOJIBKO
I0ITyCTUMOIT CKOPOCTH IPOrpeBa YKa3aHHbIH KPUTEPUH KOHTPOJIS
KOPILYCOB CTONOPHBIX KianaHoB [IBJ] cocrosinusi CK;
Ha HTalle IIPEIBapUTEIbHOIO IIPOrpeBa, 2) IlopcuutsiBaercs cpenuss (3a 10
[pa3BOpOTa TYpOUHBI U B3STHS MHH) CKOPOCTb N3MEHEHHS
MUHUMaJIbHOW Harpys3Ku. temrepatypsl creHkn CK B 30He
nozasosa napa B CK u cpaBHUBaeTcs ¢
TOIyCTUMOI1 B 3a/JaHHBIX MHTEpBaJlax
remnepatyp meramia CK.




No No No HaunmenoBanue PaszmepHocTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue
r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. Heyn.

6 CyMMapHOe BpeMsl PEBBIICHUS MUH. 3-5 HET <10 <20 >20
TOITyCTUMBIX Pa3HOCTEH TeMmepaTyp 1o
mupune drannes [[B/].

7? CyMMapHOe BpeMsl PEBBIICHUS MUH. 3-5 HET <10 <20 >20 Jis TypOHH, IMEIOIINX YKa3aHHBIHA
TOITyCTUMBIX Pa3HOCTEH TeMIepaTyp KpUTEpHU B HHCTPYKINH 3aBOJa-
¢dnanma u mmateku [IB/I. WU3TOTOBUTEIS JJIsI TPOCKTHOM CXEMBI

oborpesa (hIaHIIEBOTO COCTUHEHHS
B/.

70 CyMMapHOe BpeMsl PEBBIICHUS MUH. 3-5 HET <10 <20 >20 i TypOHH, IMEIOIINX YKa3aHHBIHA
TOITyCTUMBIX Pa3HOCTEH TeMIepaTyphl KpUTEPHiA B MHCTPYKIMX 3aBOJIa-
[TOBEPXHOCTH (pIIaHIIA M TEMITEPATyPHI M3TOTOBUTEIS TSI IPOSKTHOM CXEMBI
Bepxa (am3a) LIB/I. oborpesa (hIaHIIEBOTO COCTUHEHHS

B/.

8 CyMMapHOe BpeMsl PEBBIIECHUS MUH. 3-5 HET <15 <30 >30
TOITyCTUMBIX Pa3HOCTEH TeMmepaTyp 1o
mupune drannes [{C/].

9¢ CyMMapHOe BpeMsI PEBBIICHUS MUH. 3-5 HET <15 <30 >30 i TypOHH, IMEIOIINX YKa3aHHBIHA
TOITyCTUMBIX Pa3HOCTEH TeMIepaTyp KpUTEpHU B HHCTPYKINH 3aBOJa-
¢dnanma u mmateku [ICT. MU3TOTOBUTEINS JJIsI TPOCKTHOM CXEMBI

oborpesa (hIaHIIEBOTO COCTUHEHHS
HCH.

90 CyMMapHOe BpeMsI PEBBIICHUS MUH. 3-5 HET <15 <30 >30 Jis TypOHH, IMEIOIINX YKa3aHHBIHA
TOITyCTUMBIX Pa3HOCTEH TeMIepaTyphl KpUTEPHiA B MHCTPYKIMX 3aBOJIa-
[TOBEPXHOCTH (pIIaHIIA M TEMITEPATYPHI M3TOTOBUTEIS TSI IPOSKTHOM CXEMBI
Bepxa (am3a) LIC/. oborpesa (hIaHIIEBOTO COCTUHEHHS

LHCH.

10 CyMMapHOe BpeMsl PEBBIICHUS MUH. 4-5 HET <5 <10 <15
TOITyCTUMO# TeMIepaTyphl Maciia Ha
cMma3ky TypOoarperara (=50 °C).

11 BubOpanust noIMITHIKOBBIX OMOP MM/c 3-5 <4.5 <5,5 <7,1 >7,1 Bubpanunonnoe cocTosHue
TypOoarperara. TypOoarperara OLCHHBAETCS I10

HAMOOJBIIEMY 3HAYCHUIO
COCTaBIISIIONICH BUOpauu
TOAIUUITHUKOB (BEPTHKAIBLHOMN UK
TOPU30HTAJILHO-IIONEPEYHOH).

12 [IpeBbliieHe JOMYCTUMON CKOPOCTU B % oT 2-3 HET Ha 10 % u | Ha30 % u | cBeime 30 % | [TogcuntsiBaercst cpeansis (3a 10 Mun)
[TOBBIIICHHSI TEMIIEPATyPhI METAJLIa JIOITYyCTHUMO# MeHee MeHee CKOPOCTb U3MEHEHUS TEMIIEPaTyphl
[eperycKHbIX TPYO B.JI. CKOPOCTH MIEPEMYCKHBIX TPYO Ha dTare ux




No No No HaunmenoBanue PaszmepHocTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue
r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. Heyn.
MIpOTPEeBa U CPAaBHUBACTCS C
nomyctumoit. [1pu sTom He
YYUTHIBACTCS CKAYKOOOPa3HBIA POCT
TeMIepaTyphl MEPEMyCKHBIX TPYO 10
~100 °C 3a cuer Ha4aIBLHOTO MTPOrpeBa
HACHIIIICHIEM TOJTHOCTBIO OCTBIBIIMX
HepenyCcKHbIX TPYO.
13 [IpeBbilIeHNE TOMYCTUMOR B % oT 3 HET Ha5 %u | Ha20 % u | Gonee 20 % OreHUBACTCS IO HAUOOJIBIIEMY
TeMIepaTyphl apa Ha BBIXJIONE JIOITyCTHUMO# MeHEe MeHee 3HaveHuo B robom [IH/I TypOuHbI.
TypOUHBI IPU pabOTE HA XOJIOCTOM XOJy| TEMIIEPATYPhI
WM JIO TIPSKPAIICHUs COPOCOB T1apa B
KOHZIeHCcaTop npu Harpy3kax 30 % u
MEHEe OT HOMHUHAJIBHOIA.
14 [IpeBbllieHNE JOMYCTUMON B % oT 4-5 HET Ha 10 % u | Ha25%u | Goxnee 25 % OueHuBaeTcs 1Mo HauOOJBIIEMY
TeMIepaTyphl apa Ha BBIXJIONE JIOITyCTHUMO# MEHEe MeHee 3HaveHuo B mrobom [IH/I TypOuHbI.
TypOuHBI Ipu Harpy3kax oonee 30 % TeMIEpPaTypbl
HOMUHAJILHOM.
15 BriaepkuBaHue KpUTEPHUEB Oamn 3-5 5 4 3 2 Pacuer nexa ACY TII no nanubiM
TeIIOHANPSHKEHHOTO COCTOSHUS cuctemsl BTH.
otopos TT.
16 Pa3HOCTH TEMIIEpaTyp CBEXEro napa B MUH 2-3 HET 10 20 30
naponposozax 6oiee 20 °C oo
BKITIOYCHUS B CETh.
17 PasHOCTh TEMIIEpaTyp CBEKETO Mapa B MUH 3-5 HET 5 10 20
naporposoaax 6oisee 20 °C mocie
BKITIOYCHUS B CCTh.
18 Pa3HOCTh TEMIEpaTyp napa ropsiuero MUH 3 HET 10 20 30
[poMIIeperpeBa B MapoIpoBoaax doiee
20 °C 110 BKJIIOYCHHS B CETh.
19 PasHOCTH TEMTIEpATYp Tapa Tropsiuero MUH 3-5 HET 5 10 20
[IpOMIIepeTrpeBa B MaponpoBoaax doiee
20 °C mocye BKIIIOYCHUS B CETh.
2. Iloxazamenu komnoazpezama.
20 JlmuTenpHOE, B TeueHue 10 MuH., MM 2-5 HET menee 1,5 | menee 2,0 pabota Jlst 6GapaGaHHBIX KOTJIOB MTOCIIE Havaia
OTKJIOHEHHE YPOBHS B OapabaHe KOTJia nim OoJyiee | wim Oojiee | aBapuUHHOTO MMOCTOSTHHOTO MUTaHMS KOTJIA.
OT PEKUMHOTO. 1,25 1,5 cOpoca wu
PEXKUMHOTO | pekuMHOTO | Gosee 2,0




No No No HaunmenoBanue PaszmepHocTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue
r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. Heyn.
PEKUMHOTO
21 JlmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET menee 10 meHee 20 6oiee 20 Jlst 6GapabaHHBIX KOTIIOB.
[IPEBEIIICHIE TEMITEPATyPhl METalIa
BEIXOTHBIX TPYO pagHaIiiioHHOTO
MaporeperpeBarTes Hal
PKCIUTyaTallMOHHBIM JHANa30HOM.
22 JlmuTenpHOE, B TCUCHUE 5 MHH., pasa 1 1,0 menee 1,2 | menee 1,5 oonee 1,5 JI71st IPSIMOTOYHBIX KOTJIOB.
[IPEBEIIICHAUE JOIYCTUMONW CKOPOCTH
pacxonaxuBanus metamuia BC
(ckopocTu cHWKeHus aasieHus B BC)
[IPH IYCKE C COXPaHUBILIEMCS
naBnenuneM nepen B3.
23 CyMMapHOE BpeMsI IPEBBIIICHUS MHH 2-4 HET o 10 1o 20 6onee 20 umu JI71st IPSIMOTOYHBIX KOTJIOB.
TOITyCTUMO CKOPOCTH U3MEHEHUS MIPEBEIIIICHAE
Temrieparypbl metamuia BC. CKOPOCTH B 2
pasa
24 CyMMapHOE BpeMsI IPEBBIIICHIUS MHH 2-4 HET o 10 1o 20 6onee 20 umu JI71st IPSIMOTOYHBIX KOTJIOB.
TOITyCTUMOM CKOPOCTH U3MEHEHUS MIPEBEIIIICHAE
TeMIIepaTypbl cpensl nepen B3. CKOPOCTH B 2
pasa
25 JlnmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET menee 10 meHee 20 6oiee 20 JI71st MPSIMOTOYHBIX KOTJIOB.
[IPEBEIIICHIE TEMIIEPATYPHI CPEAbI
nepen B3 Hax sKcIDTyaTalimoHHBIM
TamnazoHoM.
26 JlmuTenpHOE, B T€UEHUE 5 MUH., % 2-4 Het |meHee 10 ot |menee 20 or| Ooisee 20 ot J71st mpsIMOTOYHBIX KOTJIOB.
OTKJIOHEHHE PacXofa MUTATeIEHON 9KCIUTyaTa- | AKCIUTyaTa- | SKCILTyara-
BOJIBI 110 TTIOTOKaM OT HOHHOTO | ITMOHHOTO LMOHHOTO
PKCIUTyaTallHOHHOTO JHalla30Ha Ha IUara3oHa | MUamazoHa | JAuama3oHa
cenaparMoHHOH (haze mycka.
27 ImutensHOoe, B Teduenue 10 MuH., % 2-5 Her |meHee 10 ot |menee 25 oT| 6omee 25 ot | [lpm pabore Ha Ma3yTe WK TBEPAOM
OTKJIOHEHHUE OT IOILyCTUMOM JIOILYCTUMOM | JOIIYCTUMOM | TOIyCTUMOMH TOILJIUBE.
TeMIepaTyphl BO3ayXa 3a
KasopudepamMu KoTJa.
28 Temrmeparypa I5IMOBBIX I'a30B B °C 2-3 <500 <515 <530 >530 IIpu obecmapernom KIIIT B/I.
[MOBOPOTHOM KaMmepe KOTJa.
29 JlnmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET menee 10 menee 20 6oinee 20

[IPEBEIICHIE TEMITEPATyPhl METalIa

BBIXOJIHBIX TPYO IITUPMOBOTO




No No No HaunmenoBanue PaszmepHocTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue

r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. Heyn.
raporeperpeBaTes Hal
PKCIUTyaTaIlMOHHBIM JHANa30HOM.

30 JlmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET MmeHee 5 menee 15 ooinee 15
[IPEBEIIICHIE TEMITEPATyPHl METaIa
BeIXOAHBIX TPyO KIIIT B/l Hax
PKCIUTyaTaIlMOHHBIM JHANa30HOM.

31 JlmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET MmeHee 5 menee 15 ooinee 15
[IPEBEIIICHUE TEMIIEPaTypPHI Iapa 3a
[ITIIT Hax sKcITyaTalMOHHBIM
TamnazoHoM.

32 JlnmuTenpHOE, B TeueHue 10 MuH., °C 2-5 HET MmeHee 5 menee 10 6oiee 10
[IpEBBILLIEHUE TeMIIEpaTyphl napa BJI 3a
KOTJIOM HaJT IKCIUTyaTallHOHHBIM
TamazoHoM.

33 JlnmuTenpHOE, B TeueHue 10 MuH., °C 3-5 HET MmeHee 5 menee 10 6oiee 10
[IpeBbILLIEHNE TeMnepaTypsl napa H/I 3a
KOTJIOM HaJT IKCIUTyaTallHOHHBIM
TamnazoHoM.

34 CyMMapHOE BpeMsI IPEBBIICHIUS MHH 2-5 HET o 10 1o 20 6onee 20 umu
TOITyCTUMO CKOPOCTH U3MEHEHUS MIPEBEIIICHAE
TeMIepaTyphbl METajlIa BBIXOIHBIX CKOpPOCTH B 2
KOJUUIeKTOpoB Kotiia BJI. pasa

35 CyMMapHOE BpeMsI IPEBBIIICHIUS MHH 3-5 HET o 10 1o 20 6onee 20 umu
TOITyCTUMOM CKOPOCTH U3MEHEHUS MIPEBEIIICHAE
TeMIepaTyphbl METalIa BBIXOIHBIX CKOpPOCTH B 2
KoJuiekTopoB kotia H/I. pasa

36 CyMMapHOE BpeMsI IPEBBIIICHUS MHH 2-5 HET o 10 1o 20 6onee 20 umu
TOITyCTUMO CKOPOCTH U3MEHEHUS MIPEBEIIIICHAE
TeMIepaTyphbl MeTalia TIIaBHBIX CKOpPOCTH B 2
[TapOTPOBOJIOB. pasa

37 CyMMapHOE BpeMsI IPEBBIIICHIUS MHH 3-5 HET o 10 1o 20 6onee 20 umu
TOITyCTUMOM CKOPOCTH U3MEHEHUS MIPEBEIIIICHAE
TeMIIepaTypbl METaJlIa ITapoIlIPOBOIOB CKOpPOCTH B 2
ropsIIero MpoMIeperpesna. pasa

38 CyMMapHOE BpeMsI IPEBBIIICHIUS MHH 2-5 HET 1o 5 o 15 6onee 15 umu Jlst 6ioxoB 800 MBT.
TOITyCTUMO CKOPOCTH U3MEHEHUS MIPEBEIIICHAE
TeMIepaTyphbl MeTajlia y3ja CKOpPOCTH B 2
o0beuHeHus B/, pasa




No No No HaunmenoBanue PaszmepHocTh No Jlnana3on Hapymenus kputepres. OTieHKa. IIpumeuanue
r/m | npubopa |Touek KpUTEPHUS sranoB | Ot Xop. Y. Heyn.
39 Pes3kuii mporpeB WK 3aX0JaKUBaHUE HA pasa 2-5 HET 1 <3 >3
100 °C u Gonee TemrepaTypsl MeTauIa
BBIXOIHBIX KoJuiekTopoB B/I.
40 Pe3kuii nporpes WK 3aX0J1aXkKUBaHUE Ha pasa 3-5 HET 1 <3 >3
100 °C u 60nee TeMIiepaTypbl MeTaLIa
BBIXOJIHBIX KoJIekTopoB HJI.
41 Pe3kuii mporpeB WK 3aX0JaKUBaHUE HA pasa 2-5 HET 1 <3 >3
100 °C u Gonee TemrepaTypsl MeTauIa
IJIaBHBIX IAPOIIPOBOIOB.
42 Pe3kuii nporpes WK 3aX0J1a)kKUBaHUE Ha pasa 3-5 HET 1 <3 >3
100 °C u 60ee TeMIiepaTypbl MeTaLIa
[TapOTIPOBOIOB TOPSUETO
[TpoMIIeperpeBa.
43 Pes3kuii mporpeB WM 3aX0JaKUBaHUE HA pasa 2-5 HET 1 <2 >2 s 6moxoB 800 MBT.
100 °C u Gonee TemrepaTypsl MeTauIa
y3na o0beauHenust B
3. Ilokazamenu 8b10epHCKU HOPMAMUBA RPOOOIHCUMETbHOCIU NYCKA.
44 [IpeBpilieHNE HaJl HOPMATUBHBIM % 2-5 1o 10 1o 20 1o 30 6omee 30 6o

BpEMEHEM TTyCKa U3 Pa3IMIHBIX
TCIIJIOBBIX COCTOSHUM.

OTKJIOHCHIE
OT BPEMEHHU
3aIaHHOTO
HCC v
JIUCTICTYCPOM

IIpumeyanne: «HabGop» KpuTEpHEB HAJEKHOCTH HEOANHAKOB ISl PA3JIMYHOrO THIIA 000PYIOBaHHS.




Hpuniaoxenne Ne 3.

BenoMocTh aHaM3a MycKa.

«Ymeepocoaron
(3am.) I'1aBHBIH MHKEHeP I'PIC (T2L)
« » « »I.
BEJOMOCTb
AHajn3a mycKa 3Hepro0/oxka MBT c1.Ne
« » « » I. mocJie YacoB MPoCTosl.
HCC
HC KT,
CMB
MBb
1. Beigep:kMBaHHe OCHOBHBIX KPUTEePHEB HAIE:KHOCTH.
No OCHOBHBIE KPUTEPUH OLICHKH KauecTBa Pazmep-| Ne Hopma- | ®aktu- | Bpems, | Ouenka u
/1 ITyCKa 3Hepr06n01<a HOCTb JTarna | TUBHOC YECCKOC MHUH. MpUMCYaHUE
3HayeHHe | 3HauCHUe
1. Ilokazamenu mypboazpezama.
1 |OtHocuTenbHOE nosioxenue PBJI. MM 3-5
2 |OtHocuTenpHoe nonoxenue PCJI. MM 3-5
3 |OtHocutensHOE monoxernue PHII (1). MM 3-5
4 |OtHOocuTenpHOE nonoxenne PHJI-2. MM 3-5
5 |OtHocuTenbHOE nonoxxenne PHJI-3. MM 3-5
6 | HWckpus- [mpu padore BITY nepen 3
JICHHE BaJia [[ToJjauei mapa B TypOUHY. MM
7 poropa |mpu paboTe TypOHUHBI B
muamazoHax HEKPUTHICCKAX
qrices 000pOTOB pOTOPA.
8 [IPH COBMELIEHHOM 3
[IPOTPEBE CUCTEMBI
JaBreHne B[mpoMmeperpesa u padboTe MIla
KOHJIeH- |TypOuHbl Ha n=1000 06/MuH.
9 caTope [Ha XOJOCTOM XOJy U MaJIbIX 3-4
Harpy3kax TypOUHBIL.
10 |Pe3xuii mporpes win 3axonaxuBanue (3a | °C 3-5
Bpems1, MeHee 10 MHH.) MeTasuia
naposnycka [[B/].
11 |Pe3xuii mporpes wiu 3axonaxuBanue (3a | °C 3-5
Bpems1, MeHee 10 MHH.) MeTasuia
naposmycka [ICJI.
12 |Pa3HOCTB TeMIepaTyp «Bepx-Hu3» [IB/] °C 3-5
B 30HE MAPOBITYCKA.
13 |Pa3zHOCTh TeMmepaTyp «Bepx-Hu3» LICJ1 °C 3-5
B 30HE MAPOBITYCKA.
14 [TemmepaTypa Macia Ha CMa3Ky °C 3
Typboarperara npu mycke TypOHHBI.
2. Ilokazamenu xomaoazpezama.
15 |CymMapHO€E BpeMsl TPEBBIILIEHHS muH. | 1-5
TOITyCTUMO¥ pa3HOCTH TEMIIEPaTyp
MeTainTa «Bepx-Hu3» 6apabaHa KOTIa.
16 |CymMapHO€E BpeMsl TPEBBIILIECHHS MHH. | 2-5
TOITyCTHIMO# CKOPOCTH M3MCHEHUS
TeMIIepaTyphl HIKHEH oOpa3yromieit




n/n

OCHOBHBIE KPUTEPUH OLICHKU Ka4ecTBa
ITycKa 3HeprobIioxa

Pazmep-

HOCTHb JTama

Hopwma- | ®akru-
THUBHOE | dYecKoe
3HaUCHUE | 3HAUCHHE

Bpewms,
MHH.

OreHka u
puMevaHne

ObapabaHa KOTIIA.

17

CyMMapHO€e BpeMs! IPEBBIIICHUS
TOIyCTUMOIT CKOPOCTH M3MEHEHUS
TeMITepaTyphl HaChIIEHNs B OapabaHe
KOTJIa — CKOPOCTH ITyCKa.

MUH.

2-5

18

Harpyska KoTia IpH MOJKIIIOYEHUH B
napajuIelIbHyI0 padoTy.

/9

19

I[aBJ'IeHI/IC Tapa 3a KOTJIOM IIpHu

MOAKIIIOUYCHHUH B NAPAJUICIBLHYIO PadoTy.

MlIIa

20

Temneparypa napa 3a KOTJIOM IpH

MOAKIIIOUYCHHUH B NAPAJUICIBLHYIO PadoTy.

°C

2. Bblz[epmm;aﬂne AOMOJIHUTECJIbHBIX KPUTEPUEB HAACKHOCTH.

OCHOBHBIE KPUTEPUH OLICHKN Ka4ecTBa
IIyCKa SHeprooioka

Pa3mepHocTh

Ne

Hopma- | dakru-

oTamna| THUBHOC YECKOEC

3HAYCHUC [ BHAUCHHUEC

Bpewms,
MHH.

Orenka 1
MpUMCUYaHUE

1. Ilokazamenu mypboazpezama.

CyMMapHO€e BpeMs! IPEBBIIICHUS
IOITyCTUMO# CKOPOCTH U3MECHEHUS
TEeMIEPaTyphl CBEKETO Mapa nepes
TypOWHOM.

MUH.

4-5

CyMMapHOe BpeMs! IPEBBIIICHUS
TOIyCTUMOI CKOPOCTH M3MEHEHUS
TeMITepaTypbl BTOPUIHOTO
MeperpeToro napa nepej TypouHoil.

MUH.

CyMMapHO€e BpeMsl OTCTaBaHUs
TEeMIIepaTyphl CBEXKEro Mapa nepej
Typ6uHoii Ha 30 °C u Gonee ot
TEKyIIEH IEKTPUUECKON Harpy3KHu.

MUH.

4-5

CyMMapHOe BpeMsI OTCTaBaHHS
TeMIIepaTypbl BTOPHYHOTO
[eperpeToro mapa mnepes TypouHoi Ha
30 °C u Oomnee OT TeKymieH
PIIEKTPUYECKOI HATPY3KH.

MHH.

4.5

CyMMapHO€E BpeMsl IPEBBILLICHUS
TOITyCTUMO¥ pa3HOCTH TEMIIEPATyPhI
CTCHKH KOPITYCOB CTOMOPHBIX
kiarianoB [{B/1.

MUH.

CyMMapHO€E BpeMsI IPEBBIILICHUS
TOIyCTUMOI1 CKOPOCTH TpOrpeBa
KOPITYyCOB CTONIOPHBIX KianaHoB 1[B/]
Ha STale NpeBapUTEIEHOTO
MporpeBa, pa3BopoTa TYpOHHBI U
B3SATHs MUHIUMAJIbHON Harpy3KH.

MUH.

2-3

CyMMapHO€e BpeMsl IPEBBIILICHHS
TOIYCTUMBIX pa3sHOCTEH TeMmeparyp
o mupuHe Qranues [IB.

MUH.

3-5

CyMMapHO€E BpeMsl IPEBBILLCHUS
TOITyCTHUMEBIX pa3HOCTEH TeMIepaTyp
(hmarma w mmteku [[B/].

MUH.

CyMMapHO€e BpeMs! IPEBBILICHUS
TOIyCTUMBIX pa3HOCTEH TeMIlepaTyphl
MOBEPXHOCTH (UIAHIA ¥ TEMIIEPATYPEI

Bepxa (am3a) LIB/I.

MUH.

3-5




Ne | OcHoOBHBIC KpUTEpHH OICHKU KadecTBa | PasmepHocth | Ne | Hopwma- | daktu- (Bpems,| Onenka u

n/n IIyCcka 3Hepr06n01<a oTamna| THBHOC YCCKOC MUH. |IIPUMCYAHUC

3HAYCHHUC [ SBHAYCHUC

8 |CyMMapHO€e BpeMsl IPEBBIILIECHNS MUH. 3-5
TOIYCTUMBIX pa3sHOCTEH TeMmeparyp
o mmpune ¢uannes LC/L.

9* |CymMmapHOe BpeMst IPEBbILICHHUS] MUH. 3-5
TOIYCTUMBIX pa3sHOCTEH TeMmeparyp
(hmarma w mmreku LCJ.

9° CyMMapHO€e BpeMsl IPEBBIILICHNS MUH. 3-5
TOIyCTUMBIX pa3HOCTEH TeMIlepaTyphl
[TOBEPXHOCTH (DJIaHIA M TEMIIEPaTyphl
Bepxa (am3a) LIC/I.

10 |CymMapHO€E BpeMsl TPEBBIILIEHHS MUH. 4-5
TOIyCTUMOI1 TeMIlepaTypsl Maciia Ha
cMmasky Typboarperara (=50 °C).

11 |Bubparys nNOJIIUITHUKOBEIX OTIOP MM/c 3-5
Typboarperara.

12 |[IpeBbInIcHUE AOMYCTUMON CKOPOCTH B % OT 2-3
MOBBIIICHHS TEMIIEPAaTypsl MeTala | IOIyCTUMOMN
epenyCKHBIX TPYO B.1I. CKOPOCTH

13 |[IpeBbImIcHNE AOMYCTUMOMN B % OT 3
TeMIIepaTyphl [Tapa Ha BEIXJIOIE JIOTTyCTUMOI1
TypOWHBI TIpU pabOTe HA XOJIOCTOM  [TeMIIEPaTyphI
X0y WM JI0 TIpeKpaiieHus: cOpocoB
mapa B KOHAEGHCATOp MPU Harpys3Kax
30 % 1 MeHee 0T HOMHUHAJIBHOIA.

14 |[IpeBbImIcHNE TOMYCTUMOMN B % OT 4-5
TeMIIepaTyphl ITapa Ha BEIXJIOIE JIOTTyCTUMOI1
TypOuHBI Ipu Harpy3kax Ooinee 30 % [remmepaTypsl
HOMUHAJILHOM.

15 |BeimepkuBaHne KpUTEPUEB 6art 3-5
TEIUIOHATIPSKECHHOTO COCTOSIHUS
poropos TT'.

16 |Pa3HOCTB TEMIIEpaTyp CBEXKETO Mapa B MUH 2-3
maponpoBogax 6onee 20 °C mo
BKJIIOUCHUSI B CETh.

17 [PazHoCTh TeMIEpaTyp CBEXKEro mapa B MUH 3-5
naponpooax oonee 20 °C nocne
BKJIFOUCHUS B CETh.

18 |Pa3HOCTB TeMIIEpaTyp mapa rops4yero MUH 3
[IpOMIIEpEerpeBa B MaponpoBoIax
oosee 20 °C 10 BKIIIOYEHUS B CETD.

19 [Pa3zHocTh TeMnepatyp napa ropsuero MUH 3-5
[IpOMIIEpErpeBa B aporpoBOAaX
6osiee 20 °C mocse BKIIOYEHHS B CETh.

2. Ilokazamenu xomaoazpezama.

20 |dnmurensHoe, B Teuenue 10 muH., MM 2-5
OTKJIOHEHHE YPOBHS B OapabaHe KOTiIa
0T PEKUMHOTO.

21 |AnurensHoe, B TeueHue 10 muH., °C 2-5
[PEBBILICHIE TEMIIEPATYPhl MeTaIa
BBIXO/IHBIX TPYO PaHalliOHHOTO
raporeperpeBaTesst Hall
PKCIUTyaTallMOHHBIM JHATIa30HOM.

22 |[lnurensHOE, B TEUCHHUE 5 MUH., pasa 1

IIPCBBIICHUC I[OHYCTHMOﬁ CKOpPOCTH

pacxonaxxuBanusa Metamia BC




n/n

OCHOBHBIE KPUTEPHH OLICHKN Ka4ecTBa
ITyCKa 3HEeproOIoka

Pasmepnocthb

oTama

Hopwma-
THBHOE
3HAUCHHE

daxru-
YecKoe
3HAYCHHE

Bpewms,
MHH.

OreHka u
MpuMevaHne

(cxkopocTu cHIDKeHHs naBieHus B BC)
[PU IYCKE C COXPAHHUBIIEMCS
naBieHueM nepen B3.

23

CyMMapHO€e BpeMsl IPEBBIILICHNS
TOIyCTUMOI CKOPOCTH M3MEHEHUS
rTemnepatypsl MeTayuia BC.

MHH

2-4

24

CyMMapHO€E BpeMsl IPEBBIILICHUS
TOIyCTUMOIT CKOPOCTH M3MEHEHUS
TeMIeparypsl cpeanbl nepen B3.

MHH

25

J{mutenpHOE, B TeueHue 10 MuH.,
MPEBHIIICHAE TEMIIEPATYPHI CPEIBI
nepen B3 Hax skcrutyaTaliioOHHBIM
IMAIIa30HOM.

°C

2-5

26

JlmuTenbHOE, B TEYEHUE 5 MUH.,
OTKIIOHCHHE PAcX0a MUTATSIFHON
BO/IBI I10 IIOTOKAM OT
KCILUTYaTallHOHHOTO TUara3oHa Ha
cemapanoHHOH (a3e mycKa.

%

2-4

27

J{mutenbHOE, B TeueHue 10 MuH.,
OTKJIOHEHHE OT JIOITyCTUMOU
TeMIepaTyphl BO3IyXa 3a
KajopudepaMu KOTia.

%

28

Temmneparypa IbIMOBBIX Ta30B B
MOBOPOTHOM Kamepe KOTIa.

°C

2-3

29

J{muTenbHOE, B Teuenue 10 MuH.,
MPEBHIIICHAE TEMIIEPATYPhl MeTallia
BBIXOTHBIX TPYO ITUPMOBOTO
MmaporeperpeBaTelns Hal
PKCIUTyaTaIllMOHHBIM JTHANIa30HOM.

°C

2-5

30

J{muTenpHOE, B Teuenue 10 MuH.,
MPEBHIIICHAE TEMIIEPATYPhl METallIa
BEIXOHBIX TpyO KIIIT B/I Haxg
PKCIUTyaTallMOHHBIM JTHANIa30HOM.

°C

2-5

31

J{muTenbHOE, B Teuenue 10 MuH.,
MPEBHIIICHAE TEMIICPATYPHI IMapa 3a
LITIIT Hag sKcmTyaTalMOHHBIM
IMAIIa30HOM.

°C

32

J{muTenbHOE, B Teuenue 10 MuH.,
MpPEBHIIICHAE TeMIIepaTyphl mapa B/
3a KOTJIIOM HaJl 3KCILTyaTaI[iOHHBIM
TranazoHoOM.

°C

2-5

33

J{muTenbHOE, B Teuenue 10 MuH.,
MpeBhIIICHUE TeMIlepaTypsl mapa HJI
3a KOTJIOM HaJl 3KCILTyaTaI[HOHHBIM
TranazoHoOM.

°C

3-5

34

CyMMapHO€e BpeMsl IPEBBIILICHHS
TOIyCTUMOIT CKOPOCTH M3MEHEHUS
TeMIIepaTypbl METaJlla BEIXOIHBIX
KOJIEKTOpOB KoTya B/I.

MHH

2-5

35

CyMMapHO€E BpeMsl IPEBBIILICHNS
TOIyCTUMOIT CKOPOCTH M3MEHEHUS
TeMIIepaTypbl METaJlla BEIXOIHBIX
KoJIeKTOpoB KoTiia HJI.

MHH

3-5

36

CyMMapHOe BpeMs! IPEBBIIICHUS
TOIYCTUMOH CKOPOCTH M3MEHEHUS

MHH

2-5




n/n

OCHOBHBIE KPUTEPHH OLICHKN Ka4ecTBa
ITyCKa 3HEeproOIoka

Pasmepnocthb

oTama

Hopwma-
THBHOE
3HAUCHHE

daxru-
YecKoe
3HAYCHHE

Bpewms,
MHH.

OreHka u
MpuMevaHne

TeMITepaTypbl METaJlla IJIaBHBIX
[apoITpOBOOB.

37

CyMMapHO€e BpeMs! IPEBBILICHUS
TOIyCTUMOIT CKOPOCTH M3MEHEHUS
TeMITepaTyphl METaJlIa IAPOIIPOBOIOB
ropsidero mpoMIeperpena.

MHH

3-5

38

CyMMapHOE BpeMsI TPEBEIIICHAS
TOIyCTUMO#T CKOPOCTH H3MEHEHUSI
TeMIIepaTypbl MeTallIa y3iia
o0beanHeHus B/I.

MHH

2-5

39

Pe3kuii mporpeB WM 3aX0JIaXMBAaHHE
Ha 100 °C u Gosee TemIiepaTypsl
MeTajljla BBIXOJHBIX KOJUIEKTOpoB B/

pasa

2-5

40

Pe3kuii nporpes Win 3axo0JakKUBAHNE
Ha 100 °C u Gosree TemIiepaTypsl
MeTasIa BEIXOAHBIX KoutekTopos HJL.

pasa

3-5

41

Pe3kuii IPOrpeB MWK 3aX0NaKUBAHHE
Ha 100 °C u Gosee TemIiepaTypsl
MeTala [JaBHBIX TAPOIPOBO/IOB.

pasa

2-5

42

Pe3kuii nporpes win 3axoJakKUBAHNE
Ha 100 °C u Gosree TemIiepaTypsl
MeTaJljIa HapoIpPOBOIOB TOPSIEro
npoMIieperpena.

pasa

43

Pe3kuil mporpes WK 3aX0JaXKUBAHUE
Ha 100 °C u Gosee TemIiepaTypsl
MeTaia y3na oobenuHenust BJ1.

pasa

2-5

3. Ilokazamenu 6v10epirHcKu HOPMAMUBA RPOOOTHCUMETIbHOCHU NYCKA.

44

HpCBLII.HeHI/IC HaJl HOPpMATUBHBIM
BPEMCHCM ITyCKa U3 pa3JIMYHBbIX

TEIUIOBBIX COCTOSHUI.

%

2-5

3ameuanus:

BexomocTh aHaau3za myCKa 3almoJIHUJI:

Hnxenep HHUO

3. O0mas oueHka mMycka

Onenka:

AHau3 npomn3se:

Hnxenep HHUO

Havaapnuk IITO

Havansnuk KT
Havaabauxk IIHUO
«

» «

»T.

OcHoBHBIE KPUTEPUHA OLICHKH KavdeCTBa OCTaHOBA.

[punoskenune Ne 4.

/1

Ne Ne HaumenoBanue
MpH- | TOUEK KpUTEpUs

Oopa

Pazmep-
HOCTh

Ne
JTana

Jluana3oH HapyIeHus
kputepuen. OLeHKa.

[Tpumeuanue




Ot

Heyn.

1. Ilokazamenu mypooazpezama.

OTHOCHTEIBHOE MM 1 B 3a mpenenamu
nosioxxeHue PB/I. JOIIyCTUMOM | JOILyCTUMOTO

JIuamnasoHe. | nmamazoHa.
OTHOCHTEIBHOE MM 1 B 3a mpenenamu
monoxenue PCJL. JIOILYCTUMOM | JOILyCTUMOTI'O

JuamnasoHe. | nuamazoHa.

2. Ilokazamenu xomaoazpezama.
CymMapHOe BpeMst MUH. 1 Jo 10 mun. Csbire 10 Jnsa
[IPEBBIICHNS MUH. WM |06apabaHHbIX
IOITyCTUMOI pa3HOCTH OJTHOKpaTHOE | KOTJIOB.
TEeMIIepaTyp MeTauia MIPEBBILICHHE
«BepX-HU3» OapabaHa JOIYCTUMOM
KOTJIA. pasHoCTH Ha
15 °C.
CyMMapHOe Bpemst MUH. 1 Jo 10 mumn. Cspitie 10 Hanst
[IPEBBIICHHS MUH. WK |0apabaHHbBIX
TOITyCTUMOM CKOPOCTH OJTHOKpPATHOE | KOTJIOB.
M3MEHEHUS TEMIICPaTyPhI MPEBbIIICHUE
HIDKHEH oOpasyromeit JIOITyCTUMOM
OapabaHa KOTJIa. CKOpOCTH Ha
1,0 °C/muH.

CymMapHOe BpeMst MUH. 1 Jo 10 mun. Csbire 10 Jnsa
[IPEBBIICHNS MUH. WM |06apabaHHbIX
TOITyCTHMOM CKOpOCTH OJTHOKpaTHOE | KOTJIOB.
N3MEHEHHS TEMIIEPATYPEI MIPEBBILICHHE
HaCBHITICHUS B OapabaHe JIOITYyCTAMO#
KOTJIa — CKOPOCTH CKOPOCTH Ha
[pacXoNlaKUBaHHUS. 1,0 °C/MuH.

l'lpnMeanne: «Ha6op>> KPUTEPUEB HAACIKHOCTU HEOAMHAKOB U1 PA3JIMYHOTO THIIA O60pyI[OBaHI/I$[.




I[OHOJ'IHPITCJ'I])HLIC KPUTEPHUH OLICHKH KavyecTBa OCTaHOBA.

Hpunaoxenne Ne S.

No No No HaumenoBanue Pazmep- | Ne aTamos Junana3on Hapymenus kpurepues. OneHka. [Tpumeuanue
n/n | npubopa | Touek KpuTepust HOCTb
OTi1. | Xop. | Yo | Heyn.
1. Ilokazamenu mypboazpezama.

1 CyMMapHO€e BpeMs IPEBBILIEHUSI TOIYCTUMOMN MHH. 1 HET <10 <20 >20 [MoacuuThiBaeTcs cpenuss
CKOPOCTHU CHIXKEHUSI TEMIIEpaTyphl CBEXKET0 Mapa (3a 10 MuH) cKOPOCTB
nepel TypOUHOM. CHIDKEHHS TEMIIEPATYPhI

rnapa 1 CpaBHUBAeTCs ¢
JIOITyCTUMOM.

2 CyMMapHO€e BpeMs IPEBBILIEHUSI TOIYCTUMOMN MHH. 1 HET <10 <20 >20 [HoacuuThiBaeTcst cpenusis
CKOPOCTU CHUKEHUSI TeMIIepaTypbl BTOPUUHOTO (3a 10 MuH) cKOpOCTB
[eperpeToro napa nepeja TypouHoit. CHIDKEHHS TEMIIEPATYPBI

rnapa 1 CpaBHHBAeTCcs ¢
JIOITyCTUMOM.
3 CyMMapHO€E BpeMsl IPEBBIIIEHUS! JOITyCTUMBIX MUH. 1 HET <10 <20 >20
azHocTeH TemrepaTyp no mupuHe ¢uanues [IB/I.
4 CyMMapHO€E BpeMsl IPEBBIIIEHUS JOITYyCTUMBIX MHUH. 1 HET <15 <30 >30
azHocTel Temnepatyp no mupuHe ¢uanues [IC/I.

5 CyMMapHO€e BpeMsl IPEBBILLIEHUS] TOMTYCTUMBIX MHH. 1 HET <10 <20 >20 Jis TypOUH, HMEIOIIHX
[pasHOCTEl TeMIlepaTypsl IOBEPXHOCTH (iiaHIa U YKa3aHHBIM KpUTepuil B
TeMIieparypsl Bepxa (Huza) LIB/I. WHCTPYKIUH 3aBOJIa-

U3FOTOBUTEIIS.

6 CyMMapHO€E BpeMsl MPEBBILLIEHUS] TOMTYCTUMBIX MHH. 1 HET <15 <30 >30 Jis TypOUH, HMEIOIIHX
[pasHOCTEl TeMIlepaTypsl IIOBEPXHOCTH (iiaHIa U YKa3aHHBIM KpuTepuil B
TeMIieparypsl Bepxa (Huza) LIC/I. WHCTPYKIUH 3aBOJIa-

H3FOTOBUTEIIS.

7 BuOpauus moJIIMImHUKOBBIX ONOP TypOoarperara. MM/c 1 <4,5 <5,5 <7,1 >7.1 Bubpaumonnoe
cocTosiHue TypOoarperara

OLICHUBAETCS 10
HauOOJIbIIEMY 3HAYEHHIO

BEPTHUKAIBHON UIN
TOPU30HTAIBHO-
[oTNepeyHON

COCTaBJISIIOLIMX BUOpaun

OJIIIAITHUKOB.

2. Ilokazamenu KomJjioazpezama.




Ne Ne Ne HaumenoBanne Pa3smep- | Ne atanos Junana3on Hapymenus kpurepues. OneHka. [Tpumeuanue
n/n | npubopa | Touek KpUTEpus HOCTb
OTi1. Xop. Yo Heyn.
8 JnmuTenbHOE, B TeueHue 10 MUH., OTKIIOHEHHE MM 1 Her | menee 1,5 mian |menee 2,0 wim pabota Jlo Hauaa epBoi
YpOBHA B OapabaHe KOTIa OT PEKUMHOTO. 6onee 1,25 6onee 1,5 aBapuiiHOro  |moanmuTKH OapabaHa KOTIa
PEXUMHOTO | peXHMHOTO |cOpoca mim 6onee Tepea OCTAaHOBOM.
2,0 peKUMHOTO
9 CyMMapHOE BpeMsI IPEBHIICHIS JOITyCTAMO MHH. 1-2 HET mo 10 1o 20 6onee 20 umu JI1st IPSIMOTOYHBIX
CKOPOCTH M3MEHEHH TemIepatypsl Metamia BC. MIPEBHIIIICHAE KOTJIOB.
CKOPOCTH B 2 pasa
10 imTensHOe, B TeueHne 10 MHH., OTKIIOHEHHE OT % 1 HET menee 10 ot | menee 25 ot 6onee 25 ot [Ipu pabote Ha Ma3yTe
IOIyCTUMOM TeMIlepaTypbl BO3AyXa 3a JIOIYCTUMOH | JomycTUMOMR JIOIyCTUMOM WJTU TBEPAOM TOIUIHBE.
Kasoprudepamu KoTa.
11 CyMMapHOE BpeMsl IPEBHIICHIST JOITyCTHMO MHH 1-2 HET mo 10 1o 20 6onee 20 umu
CKOPOCTH M3MEHEHHS TeMIIepaTyphl MeTajia MIPEBEIIICHAE
BBIXOJIHBIX KOJUIEKTOpOB KoTsia BJI. CKOPOCTH B 2 pasa
12 CyMMapHOE BpeMsl IPEBHIICHISI JOITyCTAMO MHH 1 HET mo 10 1o 20 6onee 20 umu
CKOPOCTH M3MEHEHHS TeMIIepaTyphl MeTajia MIPEBEIIICHAE
BBIXOJIHBIX KOJUIEKTOpOB Kotna HJI. CKOPOCTH B 2 pasa
13 CyMMapHOE BpeMsl IPEBHIICHISI JOITyCTAMO MHH 1 HET mo 10 1o 20 6onee 20 umu
CKOPOCTH M3MEHEHHS TeMIIepaTyphl MeTajia MIPEBEIIICHAE
rIIaBHBIX TAPOTPOBOIOB. CKOpPOCTH B 2 paza
14 CyMMapHOE BpeMs IPEBHIICHIS JOITyCTAMOI MHH 1 HET 1o 10 1o 20 6onee 20 umu
CKOPOCTH M3MEHEHHS TeMIIepaTyphl MeTajia MIPEBEIIIICHAE
[TapOIPOBOJIOB TOPSIUETO MPOMIEPETPERA. CKOpPOCTH B 2 paza
15 CyMMapHOE BpeMs IPEBHIICHIS JOITyCTAMOI MHH 1-2 HET o 5 o 15 6onee 15 ummn Jlst 61oxoB 800 MBT.
CKOPOCTH M3MEHEHHS TeMIIepaTyphl MeTajla y3ia MIPEBEIIICHAE
o0weauHenus B/I. CKOPOCTH B 2 pasa
16 Pesknit mporpes win 3axonaxusanue Ha 100 °C n pasa 1 HET 1 <3 >3
0oJiee TEeMIIEPaTyphl METAJLIa BBIXOTHBIX
komnexTopoB BJI.
17 Pe3kuii mporpes wiM 3axoiaxusanue Ha 100 °C u pasza 1 HET 1 <3 >3
0oJtee TeMIIepaTyphl MEeTaJlIa BEIXOJHBIX
kosmexkropoB HJI.
18 Peskuit nporpes win 3axonaxusanue Ha 100 °C n pasa 1 HET 1 <3 >3
0oJiee TeMITEpaTyphl METaJlIa TIIABHBIX
aponpoOBOJIOB.
19 Pe3kuii mporpes wiM 3axoiaxusanue Ha 100 °C u pasza 1 HET 1 <3 >3

OoJiee TeMIiepaTypbl MeTaslia NaporpoBOAOB

ropsiuero npomIeperpena.




Ne Ne Ne Haumenosanue Pa3smep- | Ne atanos Junana3on Hapymenus kpurepues. OneHka. [Tpumeuanue
n/n | npubopa | Touek KpuTepust HOCTb
OTi1. Xop. Yo Heyn.
20 Pesknit mporpes win 3axonaxusanue Ha 100 °C n pasa 1 HET 1 <2 >2 Jist 6okos 800 MBT.

bosiee TCMIICPATYpPbl MCTAJlJIa y3J1a 061)6[[I/IHCHI/IH

BJL.

IIpumeuanne: «HabGop» KpuTEpHEB HaJEKHOCTH HEOANHAKOB ISl PA3JIMYHOrO THIIA 000PYIOBaHHS.




BegoMocTh aHa/IM3a OCTAHOBA.

(3am.) I'naBHbIii HHKeHEP

«

Hpuniaoxenne Ne 6.

«Ymeepiwcoaro»

»

'PIC (TILD)

« »T.

AHaJu3a 0CTaHOBA 3Hepr06.1101ca

BEJOMOCTb

MBT cT1.Ne

« » » I. IOCJIe 4acoB IPOCTOsl.
HCC
HC KTI
CMBb
MB
1. Beigep:kMBaHHe OCHOBHBIX KPUTEPHEB HAIEsKHOCTH.
Ne OCHOBHBIE KPUTEPUH OIICHKU KauyecTBa Pasmep-| No | Hopma- | ®Paktu- | Bpems, | Onenka u
n/n OCTaHOBa 3Hepr06n01<a HOCTBh |OTalma| THUBHOC YECCKOC MHH. NpUMCYIaHUEC
3HA4YCHHUC | 3BHAYCHUC
1. Ilokazamenu mypooazpezama.
1 |OtHOCHTENnBHOE onoxkenne PB/I. MM 1
2 |OtHocutenvHOE nonoxkenue PCJI. MM 1
2. Ilokazamenu xomaoazpezama.
3 |CymmapHO€E BpeMsi IPEBBIIICHUS MUH. 1
TOITyCTUMOM pa3HOCTH TEMIIEpaTyp
MeTaJIa «BepX-HU3» OapabaHa KoTJa.
4 |CymmapHOE BpeMs NPEBBIIIEHUS MUH. 1
TOITyCTUMOM CKOPOCTH U3MEHEHUS
TeMIIepaTyphl HIDKHEH 00pa3yromien
bapabaHa KOTIIA.
5 |CymmapHOe BpeMsi IPEBBIIICHUS MUH. 1
TOITyCTUMOM CKOPOCTH U3MEHEHUS
TeMITepaTyphl HaChIIEHHs B OapabaHe
KOTJIa — CKOPOCTH ITyCKa.
2. Boiiep;kuBaHue JONOJHUTEIbHBIX KPUTEPHEB HAeKHOCTH.
Ne OCHOBHBIE KPUTEPUH OIICHKU KadecTBa | Pasmep-| Ne Hopma- | ®axtu- |Bpems,| Onenkau
n/n OCTaHOBa 3Hepr06n01<a HOCTBH |O3Tala THUBHOC YECCKOC MUH. OpUMCYIaHUC
3HAYCHUC | 3BHAYCHUC
1. Ilokazamenu mypooazpezama.
1 |CymmapHOE BpeMs PEBHIIICHUS MHH. 1
IOITYCTUMOM CKOPOCTH CHUKCHHUS
TEeMIIepaTyphl CBEXKEro Iapa mnepes
TypOUHOM.
2 |CymmapHOe BpeMs MPEBBIIICHU MUH. 1
IOITYCTUMOM CKOPOCTH CHUKCHHUS
TeMIIepaTypbl BTOPHYHO MEPErpeToro
napa nepes TypOHHOM.
3 |CymmapHOe BpeMs MPEeBBIIICHU MUH. 1
TOITyCTUMBIX Pa3HOCTEH TeMIepaTyp
no mpuae ¢aannes LB/
4 |CymmapHOe BpeMs IpeBBILIICHUS MHH. 1
TOITyCTUMBIX Pa3HOCTEH TeMIuepaTyp
o mmpune ¢uannes LICJI.
5 |CymMmapHOE BpeMs MPEBBIIIEHNUS MUH. 1




n/n

OCHOBHEIE KPpUTEPUHN OLICHKU Ka4eCTBa
OCTaHOBa 3Hepr06n01<a

Pa3smep-
HOCTb

Ne
Jrana

Hopwma-
THUBHOE
3HaUCHHE

daxru-
YecKoe
3HAYECHHE

Bpewms,
MHH.

OreHka u
MpuMevaHne

TOIyCTUMBIX pa3HOCTEH TeMIlepaTyphl
[MOBEPXHOCTH (DJIaHIIA M TEMIIEPATYPhI
Bepxa (am3a) LIB/.

CyMMapHOE BpeMsI TPEBEIIICHAS
TOyCTUMBIX pa3HOCTEH TeMIlepaTyphl
[MOBEPXHOCTH (DJIaHIIA M TEMIIEPATYPhI
Bepxa (am3a) LIC/.

MHH.

BuOparys MoaIHITHIKOBBIX OIOP
TypOoarperara.

MM/C

2. Ilokasa

meJii Ko

mJjioaz,

ezamada.

JlmuTenbHOE, B TeueHue 10 MuH.,
OTKJIOHEHHE YpOBHS B OapabaHe KoTia
OT PEKUMHOTO.

MM

1

CyMMapHO€e BpeMsI TPEBHIIICHHS
IONTyCTUMOM CKOPOCTH U3MEHEHHUS
TemnepaTypsl MeTajuia BC.

MMHH.

1-2

10

JlmuTenbHOE, B TeueHue 10 MuH.,
OTKJIOHEHHE OT JOIyCTUMOM
TEeMIIepaTyphl BO3ayXa 3a
Kanopudepamu KoTia.

%

11

CyMMapHO€e BpeMsI TPEBHIIICHHS
IOITyCTUMOM CKOPOCTH U3MEHEHUS
TeMIIepaTyphl METaJlIa BBIXOIHBIX
KOJUIEKTOPOB KoTia B/I.

MHH

1-2

12

CyMMapHO€E BpeMsI TPEBHIIICHHS
IOITyCTUMOM CKOPOCTH U3MEHEHUS
TeMIIepaTyphl METaJlIa BBIXOAHBIX
KoJuieKTopoB kotna HJI.

MHH

13

CyMMapHO€E BpeMsI TPEBHIIICHHS
IOIyCTUMOM CKOPOCTH U3MEHEHUS
TeMIepaTyphl MeTaJula TIaBHBIX
apoIpOBOIOB.

MHH

14

CyMMapHO€e BpeMsI TPEBHIIICHHS
IOITYyCTUMOM CKOPOCTH U3MEHEHUS
TeMIIEpaTypbl METAJLIA TAPOIPOBOJOB
ropsiuero npoMIeperpena.

MHH

15

CyMMapHO€e BpeMsI TPEBHIIICHHS
IOITyCTUMOM CKOPOCTH U3MEHEHUS
TeMIlepaTypbl MeTalia y3ia
o0veanHenus B/I.

MHH

1-2

16

Pe3kuii nporpes Win 3axo0JakKUBAHNE
Ha 100 °C u Gonee TemnepaTypsl
MeTaJIa BRIXOIHBIX KosuiekTopoB B/I.

pasa

17

Peskuii mporpeB WM 3aX0JIaXHMBAaHHE
Ha 100 °C u Gosee TemIiepaTypsl
MeTajlla BBIXOHBIX KoJuiekTopos HJI.

pasa

18

Pe3kuii nporpes win 3axoJakKUBAHNE
Ha 100 °C u Gonee TemnepaTypsl
MeTaJIa ITIaBHBIX TAPOIPOBOJIOB.

pasa

19

Pe3kuii IPOrpeB MWK 3aX0NaKUBAHHE
Ha 100 °C u Gosee TemIiepaTypsl
MeTaia HaporpOBOIOB TOPSIEro
npoMIeperpesa.

pasa

20

Pe3kuii nporpes win 3axoJ1a)kKUBAHNE
Ha 100 °C 1 Oosiee TeMIepaTyphl

pasa




Ne OCHOBHBIE KPUTEPUH OIICHKU KadecTBa | Pasmep-| Ne Hopma- | ®axtu- |Bpems,| Ouenkau

n/n OCTaHOBa 3Hepr06n01<a HOCTh |[O3Tama| THUBHOC YECKOC MUH. OpUMCIaHUC

3HAYCHHUC | 3BHAYCHUC

MeTauia y3ia oobenuaeHus B/1.

BenoMocTh aHA/IH3a 0CTAHOBA 3AMOJTHUI:
Hnxenep HHUO

3ameuanus:

Onenka:

AHau3 npomn3se:

Hnxenep HHUO

3. O0mas oleHKa 0CTaHOBA
Havanbnuk [ITO
Havansnuk KTI]
Havaabauxk IIHUO
« » « » I.

OI''TABJIEHUE:
1. BBEJ[EHUE.

2. OFBEM, ®OPMbI U COJEP)KAHUE KOMITJIEKTA TUTIOBOU DKCILIVATAIJMOHHOH

JOKYMEHTALIMH, UCII0JIb3YEMOM OIIEPATUBHBIM ITEPCOHAJIOM ITPHU ITYCKAX U
OCTAHOBAX TEIIVIOODHEPI'ETUYECKOI'O OBOPY/JOBAHHUA.

2.1. PexxumHast kapTa mycka.

2.2. I'paduku-3a1aHus MycKa U3 pa3IMYHbIX TEIIOBBIX COCTOSIHUM U €r0 OCTAHOBA.
2.3. CeteBoii rpadUK BHIIOTHESHUS OTICpAIHi P IMOATOTOBKE K ITYCKY.

2.4. IlyckoBble BEAOMOCTH NEPEKIIOUYEHUN B TEXHOJIOTHYECKUX CXEMaX.

2.5. BegomocTu nepeximoYeHri B TEXHOJIOTHYECKNX CXeMaX IPH OCTaHOBE.

2.6. ITyckoBasi BEIOMOCTH COCTOSIHUSI TEXHOJIOTMIECKHUX 3aIlHT.

2.7. ITyckoBasi BEIOMOCTb COCTOSIHUS aBTOPETYJISITOPOB.

2.8. lnarpaMMHBIC JICHTBI PETUCTPUPYIOIINX MPHOOPOB.

2.9. Tabnuna KpuTepreB HAIGKHOCTH pabOTHl 000PYIOBAHMUS.

3. [IOPAJ]OK OPI'AHNU3ALIUU AHAJIU3A I1YCKOB Y OCTAHOBOB.

4. OJEHKA KAYECTBA IIYCKA 1 OCTAHOBA.

4.1. Kputepuu Ha1e:KHOCTH.

4.2. KayecTBO MpOBEIEHUS yCKO-OCTAHOBOUHBIX OTIEPALHA.

4.3. OueHka KayecTBa IycKa.

4.4. Onenka Ka4ecTBa OCTaHOBA.

4.5. OpraHu3allMOHHbIE MEPOIPUSATHSI.

5. HEKOTOPLIE HHOACHEHUA K KPUTEPUAM HAJJE)KHOCTH C TOYKH 3PEHUA UX

BJIMSHUA HA HAJEXKHOCTH PABOTBI OFOPYJJOBAHUA U TIOCJIE/ICTBUY I1IPH UX
HAPYIIIEHUAX.

5.1. KotenmpHOE 000pymoBaHME.

5.2. TypbunHOE 0060pyIOBaHUE.

6. I[IPUJIO’KEHUAL.

Ipunoxenne Ne 1. OcHOBHBIE KPUTEPHUU OLEHKH Ka4eCTBa ITyCKa.
[Ipunosxxenne Ne 2. JlonoqHNTENbHBIE KDUTEPUH OLICHKH KauyecTBa ITycKa.
IIpunoxenne Ne 3. BenromMocTs aHanmu3a Imycka.

IIpunoxenne Ne 4. OCHOBHBIE KPUTEPUHU OLIEHKH KaueCTBa OCTAHOBA.
[punosxxenne Ne 5. JlonogHUTENBHBIE KPUTEPUH OLICHKH KadyecTBa OCTAHOBA.
IIpunoxenne Ne 6. BenoMocTb aHanu3a 0CTaHOBA.



