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Ilepeyenb maTrepuajion

1. TeopeTnueckuii pa3aen:
— «HanpexHocTh o6opynoBanus TOCy» - Kypc JIEKIINH;
2. lIpakTH4eckuii pa3me:
— Mertoguka  OmeHKM ~— mokazareneil  0€30TKa3HOCTH, PEMOHTO-
MIPUTOJHOCTH U TOTOBHOCTH JHEPTOOIOKOB AJICKTPOCTAHITUA;
— WHcTpykuusi moap30BaTeNsl MPOrpaMMbl IO pacueTy MokaszaTeneit
HAJIEKHOCTH AJIEKTPOCTAHLIHUMN.
3. KoHTpoJb 3HaHMIA:
— «Hagexunocts obGopynoBanus TOC» - mnepeueHb  BOIPOCOB,
BBIHOCHMBIX Ha 3aQ4€T;
4. BcnomorarteJibHbIN pa3aes:
— «Hagexunocts ob6opynoBanust TOCy» - tumoBas yueOHas mporpamma
JUTSL YUPEKIEHUS BBICIIETO 00pa30BaHMUS.

IHosicHuTEIbHAA 3aIHCKA

Lenbto co3manus DYMK saBnsercss nmpruoOpeTeHue CTyIeHTaMH 3HaHUN M0
HAJIe)KHOCTH OCHOBHOTO M BCIIOMOTaTe€JIbHOrO  OOOPYJOBAHMS  TEIUIOBBIX
AIEKTPUYECKUX CTAaHUWMN, OBJIAJCHNE HH)KEHEPHBIMU METOAAMU PACYeTa OCHOBHBIX
nokasaresned HajgexxHocth  TOC, KOTOpple  JOJDKHBI  SIBUTBCA  OCHOBOM
IpUOOPETEHUS] YMEHUS TPOEKTUPOBATH, OCYILECTBIIATh HA/IEKHYIO SKCILTyaTalUIo,
BBIMIOJHAT PEMOHT M HAJIAAKy TEIUIOMEXaHUUYECKOTO O000pyJoBaHMs Jis
KOTEJIbHBIX, MapOTypOMHHBIX, MAPOTa30BbIX M Ta30TypOMHHBIX ycTaHOBOK TOC,
BCIIOMOTaTEIbHOTO 000PY10BaHUS, a TAKXKE IPYTUX 0OBEKTOB SHEPTETUKHU.

OCHOBHOH 3ajjaueil mpenoiaBaHus TUCHUIUIMHBI SBISETCS U3ydyeHHE OOIInX
OPUHLIMAIIOB oO0ecreueHus: HaaekHocTH oOopyaoBanus TOC, pacuer wux
KAUECTBEHHBIX M KOJMYECTBEHHBIX IIOKA3aTENEH, a TaKK€ METOJO0B MOBBIIIECHUS
HAJECKHOCTH TEIUIOBBIX AJIEKTPHUYECKUX CTAaHIMA M JHEPIOCUCTEMBI B IEJIOM,
OpuoOpeTeHWE YMEHHMM B  NPOBEICHWHM aHAIU3a  HAJEKHOCTH  pabOThI
TEIUIOdHepreTuueckoro  ooopynosanuss TOC, mnoapoOHOE 3HAKOMCTBO €
OPUHLIMIIAMHA U METOJaMHU paccieloBaHUsl HapylIeHW B paboTe o0opymoBaHUs
TOC.

3agayamu DY MK SBISAIOTCS U3y4EHUE TEPMHUHOJIOTUU, IOHITHI U
OIpeziesIEHUI HaJIeXHOCTH, KIacCU(PUKAIMS OCHOBHBIX OTKA30B U MOBPEXACHUN B
pabote 000py10BaHNs, BBISIBIIEHUE TEXHOJOTMYECKUX HAPYLIEHUN U OPSAIOK UX
pacciieJoOBaHMsl, U3y4eHHE OCHOB TEOPUU HAJIEKHOCTU IHEPTETUUECKUX OOBEKTOB;



00yyJarouuiicst JOJKEH OBJIAJIETh HABBIKAMH COCTABIIEHHUSI AKTOB PACCiIeI0BAHMUS,
pacueTa OCHOBHBIX MOKa3aTeNlel HaIeXKHOCTH 000pYI0BaHUS U SHEPTOOIOKOB
TOC, pacyera pecypca u cpoka ciyx0nl 00bekTa. B pesynbraTe ocBoenuss 3YMK
oOyJaromuiics 10KeH yMeTh 00ecriednBaTh HaIe)KHOCTh YHEPTE€TUYECKOTO
00bEKTa KakK MPHU €ro IKCILTyaTallu, TaK U MPU TPUHATUU TPOEKTHBIX PELICHUH.

Ocobennocmu cmpyKmypuposanus u nooadu y4ebHo20 Mmamepuana:

- TEOpeTUYecKas 4YacTh BKJIIOYAaET B ce0d Kypc JEKIMM MO TUCUHUILIUHE
«Hanexxnocts 06opynoBanust TOC» u comep uT 6 pa3aenoB, MOCBIIICHHBIX POJIU
HAJKHOCTU B PA3BUTUU U (PYHKIMOHUPOBAHUM DHEPreTUKH, OTKa3aM U
noBpexaeHusM  obopynaoBanus TOC, uHOpMALMOHHOMY  OOECIEUYEHUIO
YIOPABJICHUS HAACKHOCTHIO, TEOPETUUECKON HAJEKHOCTH TEXHHUYECKUX CHUCTEM,
pacueTam nokasaresieil HaJeKHOCTH TeTUIOBhIX cxeM TOC, a Takke 00ecrieueHuo
HAJIS)KHOCTHU TEIJIOBBIX AJIEKTPUUECKUX CTAHLIUN;

- IPAKTUYECKAsl YacTh BKJIIOYAET B CEOsl MPAKTUYECKHUE 3aHIATHS 110 pacyeTam
HAJeKHOCTU CYIIECTBYIOIIUX M MPOEKTUPYEMbIX TEIJIOBBIX 3JIEKTPUUECKHUX
ctanuwmii B Pecniybnuke benapyce, a Takke pacyeTsl UX pecypca U CpoKa CIIykKObl;

- paszen KOHTPOJIS 3HAHUN COACPKUT BOMPOCHI K 3a4ETY;

- BCIIOMOTATENIbHBIM pa3fiesl COJEPKUT THUIOBYIO YYEOHYI0 IpOrpamMmy IO
mucuurnHe «Hanexuocts o6opyaoanust TOC».

Pexomenoayuu no opeanuzayuu pabomer ¢ YMK (OVMK): Matepuaibt
JAHHOTO 3JIEKTPOHHOT'0 y4eOHO-METOJMYECKOT0 KOMIUIEKCAa MOYKHO HUCIIOIb30BaTh
IpU BBIMOJTHEHUH KYPCOBBIX W JUIUIOMHBIX MPOEKTOB (paboT), MOCBSIIEHHBIX
IMPOCKTUPOBAHUIO W KOHCTPYMPOBAHMIO OCHOBHOTO U  BCIIOMOIaTeIbHOTO
obopynosanus TOC.

[lonyyeHHble 3HAHMS TPU M3YYEHUM JAHHOTO BJIEKTPOHHOIO Yy4uyeOHO-
METOJMYECKOTO0 KOMILJIEKCa TMpeaHa3Ha4deHbl g  (OpMHpPOBAHUS HAYIHOTO
MBIIUIEHUS U NPOPECCUOHATBHON OTBETCTBEHHOCTH MHKEHEPOB AHEPTrEeTUUYECKOTO
npouisi, KOTOPhIE JOJDKHBI SIBUTHCS OCHOBOW MPUOOpETeHHs] yMEHHs BbIOODa,
MPOCKTUPOBAHMS, HAJAJKU M OOECHEYEeHHS HAACKHOCTU TEIMIOMEXaHUYECKOIro
ob6opynosanus TOC u ADC.
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1. Teopernyeckuu pasjaea



Paszoen 1. POJIb HA/IEZKHOCTH B PA3BUHTHH H
OYHKIITHOHUPOBAHHUH SGHEPI'ETHKH

Tema 1. OCHOBHBIE HOHATHUA U ONPEAEJEHUA HAAEKHOCTHU

TeroBbie JIEKTPUYECKUE CTAHIIUU ABJISIOTCA OCHOBOM COBPEMEHHOMN
AIIEKTPOIHEPTETUKH. 311ech TpousBoauTcs Oonee 70% anektposnepruu. OHu
UMEIOT crieliu(pUIecKue 0COOEHHOCTH, B 3HAYUTEIBHON CTENEHHU, OTINYAIOIIUE UX
OT MPEANPUITHI IPYTUX OTPACIEH MPOMBIIIIIEHHOCTH. DTH OCOOCHHOCTHU
bopmupyIOT crienn(pHUKy YCIOBUI U peKUMOB paboThl 00opynoBanus. Hanbonee
CYILIECTBEHHAs! U3 0OCOOEHHOCTEN 3aKIIF0YAETCS B TOM, YTO B JIHO00I MPOU3BOJIBHO
B3SITbIi MOMEHT BPEMEHU 00bEM BbIpaOAThIBAEMON SHEPTUU TOUHO PABEH 00BEMY
cripoca Ha Hee. Henb3st uMeTh 3anac npoAyKIUKA Ha CKJIAJ€ - MTHOBEHHBIN OTIYCK
AIEKTPOIHEPTUH CTPOrO COOTBETCTBYET cpocy. OTCroAa BBITEKAOT CIEACTBHUS:

» eCJIM HEBO3MOXXHO UMETh Pe3epB IO MPOIYKITNH, HEOOX0IMMO HMETh
pe3epB M0 YCTAHOBJICHHOM MOIIIHOCTH MAIllMH, €€ BhIpaOaThIBAIOIINX;

» €CIIM 10 KaKKUM-JIN0O0 MPUYMHAM CHUYKACTCS BRIPAOOTKA, TO OJTHOBPEMEHHO
JOJDKHO OBITh CHUYKEHO TTOTPEOJICHHE;

»  €CIIM 110 KaKMM-JIN0O MPUYNHAM CHUXKAETCS TOTPEOJICHHE. TO
OJIHOBPEMEHHO J0JI’)KHA ObITh CHUKEHA BBIPA0OTKA.

Jlpyrasi 0COO€HHOCTH 3JIEKTPOIHEPTETUYECKOTO MTPOU3BOICTBA 3aKIIOUAETCS B
HEPaBHOMEPHOCTH MPOU3BOJAUTEIHLHOCTH Ha CYTOYHOM, HEAECTEHOM, MECIIYHOM U
roJIOBOM MHTEpBaax BpeMeHnu (puc. 1. 2, 3. 4).

Puc. 1. Cytounslit rpaduk Harpy3ku



N3MeHeHrne MOITHOCTH U NPOU3BOJAUTEIBHOCTH BO BPEMEHH HOCUT
MEPUOIMYECKHUIN XapaKTep, CBA3aHHBIN CO CMEHOU U JJIMTEILHOCTBIO JIHS U HOYM.
OH noYuHsAETCS PErJIaMeHTY JKM3HU OOJBIINX TPYIII JHOJEH U UMEET
3HAUYUTENbHBIN CyTOUHBIN pa3Max. OTHomeHne Pmax u Pmin MoXxeT nocturarhb
nByx. Hekotopoe Bo3aeiicTBue Ha yciaoBusi GopMUpoBaHus rpaduka OKa3bIBalOT
TapudHbBIE pEeTyIUPOBAHUS, TIEPEXOIbI HA «3UMHEE» (JIETHEE) BPEMS U IpyTHe
MEPBL.

Puc.2. [loTpebienne 3meKTpOIHEPTUU 1O JHSIM HEIEIH

N3meHnenne notpeOaeHus 3IEKTPOIHEPTUH B T€UEHUE Hesenu (puc.2) B GoJbIIeit
CTETEHH CBSI3aHO C PEKUMOM PabOTHI U OTJBIXA TOPOACKOTO HACETICHHUS.

Puc.3. U3meHenue CYTOYHBIX MAKCUMYMOB B TCUCHHC MCCALlA



H3meHenune BeTUIrHbBI TOTPEOIIEMO MOIITHOCTH B T€UeHHUE Mecsta (puc.3)
OTpaXkaeT IUKI U3MEHEHUS TIPOU3BOIUTEILHOCTH TPyAa

Puc.4. 'ogoBoii rpaduk cpeHEMECTYHBIX MAKCUMYMOB Harpy3Ku

['opoBas auHamuka Harpy3ku (puc.4) NOKa3bIBaeT PEryJSIPHOE U 3HAYUTEIBHOE
CHIKEHUE HArpy3KH JIETOM. JTO MMO3BOJISET CINIAHUPOBATh PEMOHTHYIO KaMITAHHUIO
00opyioBaHus 0€3 OMaceHus! HENOOTIIYCKA SHEPTHH.

[Tpou3BoACTBO M MOTPEOICHUE TETIIOBOM YHEPTUH JUTSI IIPOU3BOJICTBA U OTOTLICHUS
MMeeT 3HAUYMTEIbHO MEHBIINM pa3Max KojaebaHuil, HO U 3/1eCh UMEET MECTO
3HaUMUTENbHAS [TIEPEMEHHAs COCTAaBJISAIONIAsl TPOU3BOAUTENILHOCTH. PaboTa
000pyI0BaHus TEIJIOBBIX AekTpuueckux ctaniuit (TOC) B mepeMeHHbIX
pexuMax IUKTYeT crienrduueckue TpeOoBaHUs K €r0 COCTABY M KaYECTBY.

TomnuBo Ha (TETIOBBIX dNeKTpudeckux cTaniusax) TOC He ocraercs
Hen3MeHHBIM. [10 Mepe BhIpaOOTKH MIIaCTOB MECTOPOKACHUS BO3PACTAET
30J1bHOCTH U BiIaKHOCTh. C 1970 rona no Hactosiee BpeMs 30JbHOCTh TOILIMBA,
MOCTYMNAIOIIEro Ha AnnekTpocTaniiuu Cubupu, B cpeiHeM Bo3pocia B 1.4 paza u
nocturia 36 - 40 % B pacuere Ha cyxyto Maccy. s obeciedeHus: yCTOMYMBOCTH
TOTIOYHBIX MPOILIECCOB M COXPAHEHUS 3aJaHHON MapOMpPON3BOAUTEILHOCTH
MPUXOIAUTCS AOMOJHUTENBHO CKUIaTh Ma3yT U IPUHUMATh TEXHUUECKUE PEIICHUs
CEPBHE3HO OTIUYAIOUIUECS OT MPOCKTHBIX.

HakoHell, HOBbI€ phIHOYHBIE YCIOBHS, CKJIa/IbIBAIOIIMECS B DJIEKTPOIHEPTETUKE,
0COOBIM 00pa3oM BIMSIOT Ha PabOTy TEIIOBBIX AMEKTPUUECKUX cTaHimid. Ux



9KCIITyaTallusa B YCIIOBUAX KOHKYPCHIIMU I'CHCPAINH - HOBOC SIBJICHUC M HOBAs
0COOCHHOCTh AJICKTPOOIHCPICTUKH.

Pabota 1106010 AJIEKTPOIHEPTETUYECKOTO 0OBEKTA OCYIIECTBISIETCSA B PaMKaXx
CTPOTHX HOPM, MpaBuII, periaMeHToB. OHU POPMUPYIOT IEIbIH s YCIOBUN U
TpedoBanuii. Hanbosee oOmmMu cpeu HUX SBIAIOTCA (puc.S):

. HAJIC)KHOCTD,

. 0e301acHOCTb,

. Ka4ecTBO,

. SKOHOMHYHOCTb,
. HKOJIOTHYHOCTb.

Puc. 5. B3auMocBs3b Tp€6OBaHHﬁ, MpCABABIIICMBIX K TCXHUYCCKHUM 00BEKTaM

Jlanee Oymet paccMaTpUBaeTCs HAJEKHOCTh KaK CBOMCTBO BHITIONHATH 33/ 1aHHBIC
GbyHKUIMU B 3aJaHHOM 00beME MPU ONPEIETICHHBIX YCIOBUSIX (DYHKIIMOHUPOBAHUS.
CeroniHs CynIeCTBYIOT COTHH OIPEAENICHUI ATOT0 TEPMUHA, BBIACISIIONINE T€ WU
UHBIE €r0 CTOPOHBI.



Paszoen I1. OTKA3bI U I1IOBPEK/ITEHUA ObBOPY/[OBAHUA TIC
Tema 2. KPYIIHBIE ABAPUM B DJIEKTPOOHEPI'ETUKE

[IpoGnema HaAEKHOCTH BCETAa 3aHUMAET IEHTPAIbHOE MECTO B
GYyHKIIMOHUPOBAHUH ¥ TUIAHUPOBAHUH PA3BUTUS SHEPTETHUECKUX CUCTEM U
ANEKTPOCTAHLIUM. DTO ONpeEseTCs] BBICOKON 3aBUCUMOCTbIO HOPMaIbHOM
KU3ZHEJEATEIbHOCTA 3HAYUTEIBLHOIO KOJIMUECTBA JIFOJEH U APYTUX NOoTpeOuTenei
OT HAJIKHOCTH SHEPTOCHAOKEHHU . 3aBUCUMOCThH CTAHOBUTCS HACTOJIBKO CHUITLHOM,
YTO HapYILIEHHUE YHEPTOCHAOXKEHHS PUBOJUT K OTPOMHOMY MaTe€pUaTbHOMY
yiepOy, B psjie CIy4aeB UMEIOIIEMY MaciITaObl HAIIMOHAIBHOTO O€ICTBUA.
DTOMY CBUAETENBCTBYIOT MHOTOYUCIIEHHBIE ABAPUH BPEMS OT BPEMEHHU
MIPOUCXOIAIINE B PSIAE TOPOJIOB.

Taxk, Heto-Hopkckas aBapus B HosOpe 1965 rona, B CIIIA npuBesa K TOMy, 4TO Ha
TEPPUTOPUH C HacereHueM okoJjio 30 MJTH. dyesioBek OoJiee uem Ha 10 gacoB
IPAKTHYECKH ObljIa MPUOCTAHOBJICHA KU3HEACATEIbHOCTh. YIIEpO OT aBapuu Mo
OCTOPOKHBIM nozcyeraM npesbicuil 100 mutH. nosmapos. [loce Hee ObLIO ere
HECKOJIbKO OoJiee MenKux aBapuii Ha ceBepo-BocToke CIIA, a 13 urons 1977 rona
B Hpro-Mopke npousomnuia aBapus ¢ eme Golee TAKeIbIMU TTOCIeCTBAIMHE. B
TeyeHue 25 yacoB OblIa Mapain3oBaHa *KU3Hb KPyIHEHIEro ropoaa Mupa. Yuepo
OT IMOCJEACTBUI 3TON aBapuu cocTaBmil Ooiiee 1 MIIpA. 10JT1apOB.

YKpynHEHue 3JIeMEHTOB 3JIEKTPOIHEPreTUIECKON CUCTEMBI, YBEIMUECHUE
€IMHUYHBIX MOIIHOCTEW 000pyA0BaHMsl, MOBBIIIEHUE KO3 (DULIMEHTA
UCITIOJIb30BAHUSI MOKET BBI3BIBATh OLIYTHUMbIE MTOCIIEICTBUS MPU aBAPUU KAXKIOTO
anemeHTa. OOpa3oBaHUE KPYIHBIX SHEPTOOOBETUHEHUHN C OJTHON CTOPOHBI
MPUBOAUT K OOJBIIIMM BO3MOKHOCTSIM B3aUMOTIOMOIITY TIPH aBapHsiX, HO C JPYTOM
CTOPOHBI TPUBOJUT K OTHOCUTEIIBHOMY BO3PACTaHUIO JI0JM CUCTEMHBIX aBapuil,
IIPY KOTOPBIX HAPYIIEHUE BICYET 32 COOOM IMEemoYeYHOe, KaCKaJHOE Pa3BUTHE
aBapuu, OXBATHIBAIOIIEH BCE SHEPTOOOBETMHEHNE UM 3HAYUTENIbHYIO €T0 YaCTh.
Cy1iecTBEHHO BO3pACTAOT TPYAHOCTH YIIPABJICHUS OOJIBIIMMHU CHCTEMaMHU, a
CBOMCTBO YIPaBJIIEMOCTH CTAHOBUTCS OJTHOM M3 BaXKHBIX XapaKTEPUCTHUK
HAJICKHOCTH.

Karactpoguueckue aBapun Bpemsi OT BpEMEHH ITPOUCXOAT B CaMbIX Pa3HbIX

CTpaHax, /1€ SHEPreTHUKa UMEET pa3Hble (POpMbI COOCTBEHHOCTH U pa3HbIE (OPMBI
ynpasieHnus. KpyrHbie 3HeprocucTemsl ¢ pazHoil ctpykrypoid Momnocrel (TOC,
I'9C, ADC) nonBep>keHbl BOSHUKHOBEHHIO KaTaCTpod TakK ke, Kak U HeOOJbIIIHE.



Bo ®panuuu cuctemuas apapus B 1978 romgy oxBaruiia o4TH BCIO TEPPUTOPHUIO
CTpaHbl. BeneacTBre 1aBUHBI HAPSDKEHUS OBLIIN OTKIIIOYEHB! 3HAUUTEIbHbIE
MOILHOCTH MTOTPEOUTENEH, YACTh IJEKTPOCTAHIUM MTOTEPsAIa COOCTBEHHbBIE HYXKbI.
Bbui OTKIIIOUEHBI JECATKU JIMHUN JIEKTPONepeaadyn BbICOKOIO HAPSKEHUSI.

14 aBrycra 2003 roga B CIIIA npousonuia ouepenaHas aBapus. bbuio OTKIIOUEHO
62 teic. MBT Harpy3ku. 50 muH. xuteneit B CIIIA u Kanazne ocranuch 6e3 cBera.
OTKJIIOYEHHE NEKTPOIHEPTUH MPOU3OILIO B 8 IITAaTaX U 2 KAHAJCKHUX
npoBUHIMAX. Ha 9 aTOMHBIX 3JIEKTPOCTAHIUSAX aBTOMAaTHYECKU OTKJIFOUMIIACH 22
aTOMHBIX PEaKTOpa, 3aKpbIThl 10 a3ponopToB, OTMEHEHO WK 3aaepxkano 700
aBuapeicoB. 350 ThIC. YEJIOBEK JOJITO€ BpeMs HaXOAWIUCH oA 3emieil B Hbro-
HopkckoM MeTpo.

Puc. 1.1. Teppuropus ceBepo-Boctoka CIIIA oxBaueHHas aBapueii 14 aBrycra
2003 roga

23 centsn6ps 2003 roga Bes Mtanus, 3a uckimouennem CapIMHUM, IOYTH HA CYTKH
ocTajiach 0€3 AJIEKTPUUYECTBA. ITO MPOU3OILIO MPU KACKATHOM OTKIIOUEHHUH
JIMHUH 3JIEKTponepenay, HapyeHUEM YCTOMYMBOCTH NapajiieIbHON paboThI
AIIEKTPOCTAHLMNA. BOSHUKHOBEHUSI HEYCTOMUYUBBIX KOJIEOAHUI, 00YCIIOBIEHHBIX
caMOBO030YKJIECHHEM HEKOTOPBIX T€HEPATOPOB.

B urone 2004 roga Ha 3anagHom nobepexbe CIIIA nmpousomnia Tsoxenemas
«xanupOpHUICKAsT aBapHs», OXBATUBIIIAS OTPOMHYIO TeppuToputo. bosbioe
KOJIMYECTBO JIIOJIeH ocTannch 0€3 cBeTa, 0€3 XOJ0ANIBHUKOB U KOHAUIIMOHEPOB.



Ota aBapus MPOU30IILIA U3-32 HEXBATKH PE3EPBHBIX MOIIHOCTEN B IEPHO/I JIETHETO
[0J{bEMA HArpy3KH 3a CUET MAaCCOBOI'0 YBEJIMYEHUSI TOTPEOICHUS FIEKTPOIHEPTUU
KOHJIULIMOHEPAMH BO3/lyXa B IIEPUOJ IPEIEIBHO BBICOKUX JIETHUX TEMIIEPATYP.

25 mas 2005 roga B MockBe npou3oliia aBapusi, Mpyu KOTOPOi OBLIO OTKIIOUEHO
2500 MBT momHOCcTH MOCKOBCKOM 3HEProcucTeMsl (26 % ot notpedaenus), 900
MBT B Tynsckoit sneprocucteme (87 % ot notpedaenus) u 100 MBT B
Kamy>xckoii aHeprocucreme (22 % ot anekrponoTpedaeHus). Bo Bpems aBapuu 20
TBIC. YEJIOBEK ObLIH 3a0JJOKMPOBAaHBI B MOCKOBCKOM MeTpo U 1500 yenoBek B
mudTax. bes sHeprocHad} eHust Ha CPOK OT HECKOJIBKUX YaCOB JI0 CYTOK OCTaINUCh
OKOJIO 4 MJTH. YEJIOBEK, MHOTHE IPEANPUATUS U COLUAIBHO 3HAYMMBbIE 00BEKTHI. B
NEePHO]T aBapuu OBLIN 33JI€HCTBOBAHBI BCE PE3EPBHBIE T'€HEPUPYIOIINE MOITHOCTH
peruona. lMena mecTo neperpyska 1 MHOrounciieHnble otkitouenus JIDII 110-
220 xB. Iloacrannus «HYaruHo» NOJHOCTHIO OTKITIOUEHA U3-3a MOBPEXKICHUS
o0opynoBaHus (TpaHCPOPMATOPHI, BO3AYIIHBIE BBIKIIOYATENH, CUCTEMA
BO3JIyXOBOJOB, H30JiALHs ). OTKIIFOUEHHE MOACTAHIIMHN «YarnHo» MpuBEIIo K
pa3pbiBy MockoBckoro koibia 500 kB. B MockoBckoil aHEprocucreme
MOJHOCTHIO noTepsiHa renepauus TOL-8, TOLI-9, TOII-11, TOII-17, TOII-20,
TOI-22, TOI-26, 'POC-4, I'SC-1. B Tynbckoii sHeprocucteme - AJTEKCUHCKAs U
Edpemonckas TOLl. HoBomockoBckas u lllekunckas I'POC. Pazymeercs, qanexo
HE KKl 0TKa3 TOTO WJIM UHOTO 3JIEMEHTA B SHEPT€TUUECKON CUCTEME
pa3BUBaeTCA B KPYIIHYIO CUCTEMHYIO aBapuio. boiiee Toro, B 00JIBIIMHCTBE
CJIy4aeB HEBO3MOKHO 3apaHee NpeloNpeIeanuTh OJJTHO3HAUHBIE OCIEACTBUS
Jr000r0 HE3HAYUTENBHOTO O0TKa3a. Ho B mepeuncieHHbIX BBIIE aBapusiX €CTh
HEKOTOpBIE OOLIIE YEPTHI:

» aBapuisi HAUMHAETCS C 0TKa3a BCIIOMOTATEIEHOTO, MAJIO-3HAYUTEITLHOTO
3JIEMEHTA M KaCKaJHO Pa3BUBAETCS B HA-IIMOHAIBHYIO KaTacTpody;

» aBapwisi BOSHUKAET MPH BHEUTHHUX YCIOBUSX, HATPY3KAX M PEKUMAX, 4ACTO
JAJIEKUX OT IIPEACIIbHBIX;

» Pa3BUTHIO aBAPHH CIIOCOOCTBYET HEKBATU(DUIIMPOBAHHOE. HEKOMIIETEHTHOE
Y CaMOYBEpPEHHOE IIOBEICHUE NIEPCOHAA;

» aBapwusi HauboJiee MHTEHCHUBHO PAa3BUBACTCS B DJICKTPOIHEPTETHUECKOM
YaCTH SHEPrOCUCTEMBI U 32 CUET OTKIIIOUECHUS JIMHUU JJIEKTpOoNepeaaun
OXBATBhIBAET 3HAYUTEIBHBIE TEPPUTOPHUU;

» 3HaYNTEIbHAst MHEPLIUOHHOCTD, KAKOW 00J1aIal0T MEePEXO0IHBIC TIPOIIECCHI,
IIPOTEKAIOLIUE B TEILNIOOHEPTETUYECKON YACTU SHEPTOCUCTEMBI, II03BOJIAIOT
OTrpaHUUYUTh O0BEM Pa3BUTHS aBAPUU MpeiesiaMu 0JI0Ka, CTAHLIUU.

K ABapuAM U OTKa3aM O60py,Z[OBaHI/I}I MMpUBOAAT CIICAYIOIINC ITPUYIHHBI:



VVVVYVYVY

A\

U3HOC 000pYI0BaHMs, CTAPEHUE U3OJISIIHH,

OLIMOKH MPOEKTUPOBAHMUS,

HEIOCTAaTKH KOHCTPYKLIUU 000PY/JOBaHUS,

HEIOCTaTKHU Y3JIOB U JeTajeil, arperaToB, 3aBOJICKUE 1e()EKTHI.

nedeKThl CTPOUTENHCTBA, MOHTAXKA M HATIA/IKH,

nedeKThl PU MPOBEACHUN PEMOHTHBIX padoT,

HECOOTBETCTBHUE YCIOBUN PabOTHI 000pYIOBaHUS IPOEKTHHIM (PACUETHBIM)
pexXuMam,

OIIMOKH JIKyPHOTO, PEMOHTHOTO, PYKOBO/ISIIIET0 IIEPCOHANA U HAPYLICHUS
POU3BOJICTBEHHBIX HHCTPYKIUMU, 1e(hEeKThl MHCTPYKIIMIA U PEeriiaMeHTOB.



Tema 3. OTKA3bI B PABOTE KOTJIOB

be30TKa3HOCTh, TI0ATOBEYHOCTh, TOTOBHOCTD U JIPYTHE MOKa3aTeIn HAaIeKHOCTH
3aBUCST OT XapakTepa U UHTEHCUBHOCTH MPOLIECCOB TOPEHUS, TEINIO0OMEHa,
KOPPO31H, OTJIIOKEHHM, N3MEHEHU CBOMCTB MeTalliioB. Hanbosnee yacto
HEMOJIA/IKU MPOUCXOIAT HA BOJAAHBIX 3KOHOMAN3€pax, TOMOYHBIX IKPAHAX,
MaporeperpeBaTesx.

[MoBpexaeHus KoTesibHOTO 000pynoBanus 06J10koB 300 MBT MOXHO pa3ienuTh
cnenyromuM obpazom (tadu. 1.1)

Tabmura 1.1

O6opynoBaHue Hons otkasos, %
[ToBepxHOCTH Harpena 79,2
BcnomorarenbHoe 000py10BaHKe 3,5
TommBomnogayda, ra30npOBOIbI 2,0
PerenepatuBHbIE 0,1
BO3TyXOIOAOTPEBATENH

OOMypoBKa 0,3
Apmarypa 4,9
ABTOMAaTHKa 7,4
[Tpoune 2,6

[Tpu paboTe KOTJIOB Ha TBEPAOM TOIUIUBE C LIENBIO YMEHBILIEHUS 30JI0BOT0 M3HOCA
CKOpPOCTh JIBIMOBBIX Ta30B B ABIMOXO0/IaX OrpaHn4uBaioT A0 7-10 m/c. M3HoC
ra30Xxo/I0B JIETy4el 30J10i MPOUCXOAUT BCIEICTBUE yIapOB €€ YaCTHIl O
MOBEPXHOCTh. B pe3ynbpTare oKcuaHAas MIIEHKA Pa3pyIIaeTCs U pa3BUBACTCS
sposus. 3noc HepaBHoMepeH. Ero HanbosbIas HHTEHCUBHOCTh UMEET MECTO B
30HaX MOBBIIIEHHBIX CKOpocTel (10 M/C) 1 MOTOKOB C HAaMOOJIbIIICH
KoHUeHTpanuel. [Ipu ckopocTsx Huke 3 M/C BO3HUKAIOT 30JI0BbIE 3aHOCHI,
BBI3BIBAIOIINE POCT COMPOTUBIICHUS U YXYIIICHUE TEITNIO0OMEHA.

Ha npo4HOCTb CBapHBIX IIBOB BIUSIOT U3MEHEHUE TEMIIEPATYPhl U KOPPO3UOHHBIE
npoueccsl. Hanbonee MHTEHCUBHO KOPPO3Usl IPOTEKAET MPU CKUTAaHUU
BBICOKOCEPHHUCTBIX Ma3yTOB. CBUILM BO3ZHUKAIOT B KOHTAKTHBIX CBAPHBIX CTHIKAX
U3-3a2 HECOOCHOCTH TPYO, IepekuMa BHYTPEHHETO CeUEHUs1, HEITPOBapa, TPELIKH.




Ha 3anagnoii ['POC 8 nrons 2006 rona (ITK-40-2, T=545°, P=140 ara) nepsslii
KopIryc 0J10Ka HAXOUJICSI B COCTOSIHUM PacTONKU U3 pesepsa. [Ipu BTopom
HOpMaJIbHO paboTaroIEeM KopIiyce B HeM 0OHapy»keH cBuil Ha noxy HPY no
CBapHOMY CThIKY (puc. 1.2). [IpuunHoil 00pa3oBaHus CBUIA IOBEPXHOCTH
HarpeBasBIsAETCS HAPYLIEHUE TEXHOJIOTUN CBAPKH - BBIIIOJIHEHHE CBAPHOT'O CTHIKA
3a oiuH IpoxoJ. B 3oHe oOpa3zoBanus cBuia ooHapy»xkeH noapes. Kopens mBa Ha
MeCTe pa3BUTHs CBUILA HE mpoBapeH (puc. 1.3). HapaboTka TpyObl K MOMEHTY
oTka3za cocrasuiua 59160 gacos.

Puc. 1.2. Ilonepeunslii pa3pe3 TpyObI ¢ 1eEKTHBIM IIIBOM

Puc. 1.3. Ilonepeunslii pa3pe3 n1e@eKTHOTO CBAPHOTO I1IBa CO CBUIIOM



[TpomomKkUTeTLHOCTS HAPAOOTKX OT HaUaja dKCIUTyaTalluy WK KampeMOHTa J10
00pa3oBaHMs CBUIIA 3aBUCHUT OT XapaKTepa M BEJIMYHUHBI JePeKTa U yCIOBUN
AKCILTyaTaly, Ka4ecTBa BOJIBI, IIMKINYHOCTH U aMILIUTY/IbI KOJIeOaHUH Harpy3Ku
arperara, KauecTBa MOHTa)Ka BOJSTHOTO SKOHOMai3epa. Pacpenenenue oTkazoB
2JIEMEHTOB KOTJIa [TOKa3aHo B Tabuuue 1.2.

Ta6nuna 1.2. Pacnpenenenue 0TKa30B Ha KOTJIaxX

Jlonst oTkazoB, %
DKOHOMAaM3ep 30 -35
HcniapuTenbHble SKpaHbl 14 - 30
[TaponeperpeBarteinp 20-40
HeoborpeBaembie TpyObl 3-8
[Tpourie 251eMEeHTHI 5-6

Ha Cesepnoii 'POC B nepros 060x071a 00HaApy» EH MOCTOPOHHUH IITYM U MMapeHue
B parione noga HPY xopnyca kotna. [Ipudaunoit moBpexaeHus TpyObl 2 SBUJIOCH
MEXaHUYEeCKOE BO3CHCTBUE 32 CUET COBMECTHBIX M3TMOAIOLIEr0 U KPYTSIIETO
YCWJIMM, BBI3BAHHBIX HAJUMIIEH Ha TpyOy IIbIOBI TYCTOrO IJIaKa. DTO BBI3BAJIO
OTPBIB TPYOBI OT KPEIUICHHS U CKpyunBanue. HecoBepieHCTBO Qukcammm
KpailHUX TpyO K HecyIIel Oake MpUBEIO HANUIIAHUIO U OTphIBY. KpaitHue TpyOsbl
B paiione jetku HPY BocnipuHUMAIOT MOBBIIEHHYIO HATPY3KY OT TEKYLIErO
YKHAJIKOTO IIJIAKa, HO HE UMEIOT MPH 3TOM HUKAKOT'O AOTOJHUTEIBHOTO KPEIJIEHNUS.
[11nockocTh OTpBIBa pacronaraercs moja yriom 45° k ocu TpyOsl. Pazpyinenue
MIPOU30LLIO B INIOCKOCTH JIEMUCTBUSI MAKCUMAJIbHBIX KaCcaTEJIbHBIX HAIIPSYKECHU.
Hapa6oTka Tpy0Os! coctaBuina 149998 vacos (puc. 1.4).

Puc. 1.4.




B GonbpmmHCTBE c1yyaeB IpU BOSHUKHOBEHUHU MOBPEXACHUS B OHOM TpyOe, rube
WJIM CBApHOM LIBE, UCTEKAIOIIAs CTPYs BOJBI pa3pylIaeT u coceqnue Tpyosl. K
MOMEHTY OTKJIFOUEHHS KOTJIA U PACXOJIaKMBAHUS MMOBPEKICHHBIMHA OKa3bIBAKOTCS
HECKOJIbKO COCeTHUX TpyO. XapaKTEepHBIMU ISl TOMOK SIBJISIFOTCS] TOBPEXKICHUS
AKPAHOB, 3alIMIIAIOIINX CTEHbI TONOYHBIX KaMep, paJIuallMOHHBINI
MapoIeperpeBaTellb U paualliOHHBIN BOASHON 3KOHOMam3ep. [Ipumep
NOBpEXACHUS TPYOBl (PPOHTOBOTO 3KpaHa Moka3aH Ha puc. 1.5. 1.6.

Puc. 1.5. O6muit Bu poA0JBHOTO pa3pbiBa MOBPEKACHHON TPYOBI

Koten Ne 7 FOxuoi TOL g0 aBapuiiHOro pexuma padboTai C
naponpou3BoHTeNbHOCTHIO 320 T/4yac. [Ipu3HakoM HapyiieHUs pabOThl KOTJIa
MOCTY>KWJI IITyM B TOTIKE B paiiloHe (pOHTOBOTrO IKpaHa Ha oTMeTke +14 m. Koren
TOTAIIIEH 10 ABAPUMNHOU 3as1BKE.

Puc. 1.6. Xapakrep u3MeHEHHUs MOMIEPEYHOTO CEUEHUS TPYOBI



OOnHapyxeH pa3pbiB TPYObl GPOHTOBOTO IKpaHa B pailoHE MEPEKUMa, B
pe3ynbTaTe YTOHEHUS! CTEHKH TPYObI, M3-3a2 HAPYKHON KOPPO3UU METaJlIa B MECTE
COTIPUKOCHOBEHHUS C coceqHel TpyOoii. Pasmeps! paspriBa: qiuHa - 610 MM.
mupuHa - 165 MM. TONIIMHA CTEHKH B MECTE pa3pbiBa cocTaBisiia 1,5 M.

Puc. 1.7.

Ha puc. 1.7 [Tokazano paspymenue Tpyost Nel6 ¢ppontoBoii crensl koTina [1K-40-1
Boctounoii 'POC. Pazpyiienne npou3ouio Ha MPsSMOM y4acTKe ¢ JIOOOBO# (110
OTHOLLUEHUIO K TOIMOYHBIM razam) cTopoHsl. [{nunHa paspymenus 20 MM, mupurHa 4
MM. Ha kpomkax packpbIThs 0OHAPYKEHO MHOKECTBO MEIKUX MPOIOIbHBIX
TpemmH noa3ydectu. Tpyda pa3ayra g0 quamerpa 46,5- 47,0 mm, octaTodHast
nedopmartius cocrabisiet 3,2-4,4% ¢ yTOoHEHUEM CTEHKHU € JJ000BOM CTOPOHBI.

Puc. 1.8.



B MukpoctpykType metamia TpyOsl (puc. 1.8) ¢ 1060B0# CTOPOHBI HaOMIOAAETCS
pacnaz nepJuTHOW COCTaBIISAONIEH, cheponin3anns U Koaryysiiys KapOuaoB B
BUJIE KPYIHBIX T100yJel 1o rpanunam 3epeH. Habmonarores MUKpoaeeKTsl,
MUKPOIIOPbI 1 MUKPOHAPBIBBI.

[TpuunHOM pa3pyleHus MeTalljia sIBUJI0Ch HCUepaHue pecypca IIUTeIbHON
npounoctu. Hapabotka TpyOs! coctaBuia 89022 yaca.

TpyObl 5KpaHOB MOABEPTaAIOTCS AEUCTBUIO JTYYUCTON SJHEPTHUHU. KOPPOIUOHHOMY
BO3JIEHCTBUIO IPOJYKTOB CTOpPaHUsl, KOMIEHCAIIMOHHBIX U BECOBBIX MEXaHUYECKUX
Harpy3ok. [Ipu Manol HMpKyIsIUU U HApYIIEHUH BOJISIHOTO PEXUMA 3TO
MPUBOJUT K MOBPEXKICHUAM U 0TKa3aM. [IoaToMy KauecTBO BOJIbI U Tapa
OKa3bIBAET PENIAIOIIEE BIMSHUE HA BOSHUKHOBEHHE MOBPEKICHUIA.

B Gapabanax KOTJIOB MPOUCXOIAT OOPHIBBI IMKJIOHOB, JBIPYATHIX U SKATIO3UIHBIX
JIMCTOB, KpEIeka, KOTOPbIE, MOMa/1asi B OTBEPCTUS BOAOONYCKHBIX TPYO,
nepekpoIBatoT ux. CKOPOCTh IBUKEHHUS MAPOBOISHON CPEIbl B SKPaHaX
CHIDKAETCs, METaJl1 TPYO MeperpeBaeTcs U pa3pymaercs.

B skpanax moBpexaaroTCs CBapHbIE MBI, 00pa3yIOTCsl CBUIIIH.

B koTi1ax CBEpXKpPUTHYECKOTO JABJIEHUS TPYObl paJuallMOHHBIX NIEperpeBaTeieit
ITOBPEXKIAAIOTCS U3-3a BBICOKOTEMIIEPATYPHOM KOPPO3UH, IPUBOIAILEN K
3HAYUTEIILHOMY U3HOCY CTEHOK CO CTOPOHBI OTHEBOI'O 000TrpeBa. ITO MPOUCXOIUT
npu OOJBIIMX TETUIOBBIX Harpy3kax. K TerioBbIM nepekocam MpuBOAUT
HEpPaBHOMEPHOE I0JIE TEMIIEpaTyp 10 BeIcoTe razoxoza. [Ipn 6-8 M Temnosast
Harpy3ka BEPXHEW U HIKHEH 4acTH 3MEEBUKOB MOKET pasinudarbest Ha 20% u
OoJee, a MO MIMPUHE NPU HEOJATONPUATHBIX YCIOBUAX dKCITyaTtauuu - 10 30%

Puc. 1.9.



Puc. 1.10.

Pa3pymienue tpy6 15 u 16 B Buge pacKpbITUs Ha MPSMOM y4acTKe ¢ T000BOi
CTOPOHBI ITpou3ouuIo nocie Hapadotku 90163 vaca kotna [1K-40-1. BuyTpeHnsis
U Hapy»Has MOBEPXHOCTHU TPYO ClIeIOB KOPPO3HH HE UMEIOT. B MUkpocTpykType
MeTasuia ¢ 1000BOI MOBEPXHOCTH UMEET MECTO MOJIHBIN paciaji NepuTOB,
HaOJII0/IAF0TCS MUKPOHAAPBIBBI 1 MUKpOTpemnHbl (puc. 1.11, 1.12).

[TpuunHOM pa3pyleHus SBISIETCS UCUEpIIaHKue pecypca JUIUTETbHON MPOYHOCTHU C
OTHEBOW CTOPOHBI.

Puc. 1.11.

Puc. 1.12.



[ToBpexxneHue maponeperpeBaTeieil 00ObsICHIETCS TEM, UTO TIPH JITTUTEITBHBIX
HapaOoTkax mpu t> 450°C cTpykTypa MeTalljia peTepreBacT U3MEHEHN,
CHIDKAETCS KaponpodHOCTh. Tak, 100 Teicad yacoB skcIuTyaTauuu crainei 12MX,
15XM B TakuX yCJIOBUSIX MPUBOAMUT K CHIXKEHHUIO TPOYHOCTH BABoe. Ha pucynke
1.13 nokazaHa TpenHa B TpyOe maporneperpeBarelis.

Puc. 1.13. TpeuHa B 3MeeBUKE KOHBEKTUBHOTO IMAPONEPETPEBATENS

Koten Ne 10 TII-87 Ceepo-Boctounoii TOL] paboran ¢ Harpy3koii 340 1/gac. B
01 gac 25 mun 12.10.2000 rosna nosiBUiICS IIyM B pailoHE 4 CTylIEHU
KOHBEKTUBHOTO naporneperpesateins. Koren aBapuitHo noramen. O0HapyxeHa
TpeumHa (puc. 1.13. 1.14) B 3MeeBuke 4 CTyneHU U3-3a HATUYUSA
MeTaJuTypruyeckoro aedexra - 3aKara.

Puc. 1.14. Tlonepeunslii pazpe3 NOBPEKACHHON TPYObl KOHBEKTHUBHOTO
naponeperpenareis (AyuHa Tpemunsl S0 MM, muprHa 1 Mm)



[To3y4yecTs U CONPOBOKAAIOIINE €€ MOBPEXKACHUS TPYO (MUKPOTPELINHBI)
HOSIBJIIIOTCS] B THOaX MHTEHCUBHEE, YEM B MPSAMBIX TpyOax. ITO 3aCTaBIseT
NEPUOANYECKH MEHATh OTJENbHBIE 3JIEMEHTBI W LEIUKOM CTYIIEHU
neperpeBaress.

3a nmepuoa OT MOMEHTA pa3repMeTU3aINK U3-3a TOBPEXICHUS TPYO 10 CHIKEHUS
JIABJICHUS B KOTJIE, HCTEKAIOIIAs CTPYS Mapa MOBPEXKIAeT CMEXKHBIE TPYOBI.
[TpoucxoauT pa3BUTHE MOBPEKICHUS, B PE3yJIbTaTe YETO KOJIMYECTBO
MOBPEXJIEHHBIX TPYyO MOXkeT nocturarh 10 u Goee.

Otka3sl MMPOUCXOIAT U OT HCPABHOMCPHOTO PACIINPCHUA TPY6, HCOANHAKOBBIX
BCCOBBIX HAI'PY30K - CBAPHBIC BBl HAXOAATCA B CIIOKHOHAITPSKCHHOM
COCTOSHHH.

K BO3HMKHOBEHUIO HEJIOIYCTUMBIX HANpPSHKEHUH B CBAPHBIX LIBAX U
OKOJIOIIOBHBIX 30HAX, BBI3BIBAIOIINX 00pa30BaHUE TPELIUH, OOPHIBOB KPEIUICHUH U
TpyO MPUBOMAAT U pe3Kre KoueOaHus HArpy3Ku KOTJIOB.

Oco6oe 3HaueHue B 00ecreueHuH HaJe)KHOCTH KOTIIOB UMEIOT KOTEJIbHBIE
Oapabanbl ¥ THOBI HeOOOTpeBaeMbIX TpyO. XOTs HaJAeKHOCTU OapabaHOB MPHU
IPOEKTUPOBAHUU, U3TOTOBJICHHUH, IKCIUTyaTallUl U PEMOHTaX yAeNseTcs: O0MbIIoe
BHHUMAaHUE, B HUX YaCTO BO3HUKAIOT MOBPEXKICHNUS, IPUBOISIINE K JUTUTEIbHBIM
OCTaHOBKaM KOTJIOB. DTO - TPEUINHBI, pACHOJIaraloIirecs B 30He TPyOHBIX
OTBEPCTUH, B MeTaJlJIe LWIMHIAPUYIECKON YacTu OapabaHa, Ha BHYTpEHHEN
MOBEPXHOCTH JIHUIII, B OKOJIOIIOBHOM 30HE MPUBAPKU BHYTpHOapaOaHHbBIX
YCTPONCTB K KOpITycaMm, a Takke Ae(PEeKTbl OCHOBHBIX KOJBIEBBIX U MPOIOJIBHBIX
IIBOB.

OcHOBHOM pUINHON 00pa30BaHUS MOBPEXKICHUH SBIISETCS MPEBBIMICHUE
JCHCTBYIOIMMH HANPsDKEHUSMU TIpeiesia TeKyUeCTH MaTepuaa, pUBOsIIee K
MOSIBJICHUIO OCTaTOYHOM nedopmaniuu. [loBbIIeHHbIE HATPSHKEHUS BO3HUKAIOT U3-
3a HAJTM4Ms Pa3HOCTH TEMITEPATyp IO TOJIIMHE CTCHKH TI0 IEPUMETPY U IO JITTHHE
O0apabana. Ocoboe 3HaUeHUE MPU ITOM UMEIOT [IUKINYECKUE TEMJIOCMEHBI Ha
MIOBEPXHOCTHBIX CJIOSIX METajlsla Ha BHYTPEHHEW CTOPOHE CTEHOK MPHU PE3KUX
CMEHaX TeMIEpaTyphl. DTH HECTAIIMOHAPHBIC PEKUMBI KOTJIa OCOOEHHO OTIACHBI
IIPH €ro MycKax U ocTaHoBax. JlJis BEIpaBHUBAHUS MTOJIS TEMIIEPATYP TPUMEHSIOT
BOJIOCTPYHHBINA 000TPEB MPU PACTONKAX, BIPHICKUBAIOIINI MPU OXJITKICHHSIX,
TEPMO3aITUTHBIC SKPAHBI U TIP.



Pas3ButHIO TpEmmMH CIOCOOCTBYET IEUCTBUE HA METAJIII KOPPO3UOHHO-AKTUBHOMN
KOTJI0BOM BOJbl. OHA YyCHIIMBAET KOPPO3UOHHO-YCTAIOCTHBIE MPOLECCHl B METAILIE
O0apabaHoB. MarueTuroBas IJIEHKA, 3allIUIIA0IIAs] BHYTPEHHIOI MTOBEPXHOCTh
OapabaHa, pa3pymiaeTcsi Ipu OOJIBIIMX MECTHBIX HANPSHKEHUSIX.

HauGonee onacHbl feheKThl B OCHOBHBIX CBAPHBIX IIBAX - OHU CO3AAIOT
OMacHOCTh KPYIHBIX pa3pyllieHuid. Yaie Apyrux BCTpeyaroTcs Npo10JibHbIE U
MONEPEYHbIC TPEIIMHBI B HAMJIABJICHHOM IIBE€ Ha BHYTPEHHE MOBEPXHOCTH.
HaOmronatorcest HempoBapbl. HUIAKOBbIE BKIIOUEHHUSI, PAKOBUHBI, TIOPBI.

['myOuHa TpenuH ObIBaeT pa3IuvHa, HO U3BECTHBI CIy4au, Korja 3a 1 roj oHa
nocturaia 70% OT TONIIHUHBEI.

HeoborpeBaembie TpyOONPOBOABI HAXOIATCS CHAPYKU 00MypoBKH. JIroOoe
MOBPEKICHHE MTPEICTABIISCT ONACHOCTD JJIS IIEPCOHATA U CMEKHOTO
00opyIoBaHUA.

Ha tpyGonpoBoaax yaiiie BCero NoBpekat0Tcs ruobl. 31€Ch BOSHUKAIOT
KOPPO3MOHHO-YCTAJIOCTHBIE MTOBpexaeHus. Hepoctarounas koMneHcamus
TEMITEpaTyPHBIX YIJIMHCHUH BBI3BIBACT IMOBBIIIICHHBIC HAMPsDKEHU. [ OB
MUTATENbHBIX, BOJOOIYCKHBIX U MAPOOTBOASAIIUX TPYO pa3pylIatoTCs XPYIKO,
riObl TApPOIPOBOJIOB MEPETPETOTO Mapa, pabOoTaIOIINE B YCIOBHIX MONI3YyUECTH.
pU pa3pylIeHUH 1ePOpMUPYIOTCS.

3anopHasi, perylupymomas u IApocceiabHas apMaTypa XapakTepusyercs AeeKTaMu
B KOpIycaxX, HEMJIOTHOCTSIMU, U3HOCOM IIITOKOB, MTOBPEXICHUSIMU MPUBO/IOB,
MPOITYCKOM Yepe3 CAIIbHUKOBBIE YIIJIOTHEHHUS.

['naBHBIE TPETOXpaHUTENbHBIE KanaHbl OTKA3bIBAIOT U3-3a TPEUIUH B KOPIYCax,
BMSITHH 1 3a00MH Ha YIUIOTHSIOIIKUX TTOBEPXHOCTSX CeJjla U TAPEJKHU, TPEIUH U

PHUCOK Ha CIUPAIBHON MPYKUHE, IPO3UOHHBIX MOBPEKICHHUMN 3alIUTHON BTYJIKH,
ne(hEeKTOB IITOKOB.

OTKa3bl KOTJIOB M3-3a TOBPEKICHUN apMaTyphl COCTABIIAIOT 2-3% OT 00111ero
yrciia 0Tka3oB. Ha pucynke 1.15 moka3aH Xpynkui H370M KOpIryca 00paTHOTO
kiarmana HOC.



Puc. 1.15. Kycok pa3pyiieHHOro Kopimyca oOpaTHOTO KjlamaHa

B suBape 2006 rona B 01 yac 50 MUH nepcOHAIOM KOTJIO-TYpOMHHOTO 11€Xa
Boctounoii 'POC npoBoauics nepexon ¢ HOC-2 (Hacocsl opoiieHust
ckpy60epoB) Ha HOC-1, Bo Bpems otkimouenuss HOC-2 mpou3omnuio pa3pynieHue
obparnoro kinanana HOC-2. Jlanee npousoiuio 3arorieHue npusmka ['3Y
(Tuapo30JI0yJaieHus) U HAXOASIIUXCS B HEM CMBIBHBIX HACOCOB, KOTOpbIE ObLIH
OTKJIFOYEHBI 3amuTaMy. [lepcoHanoM BHITIOJIHEHBI ONepalyy M0 NepeBoIy IIIaKa
Ha T0JI, BKJIFOUEHBI CMBIBHBIE Hacochl. Harpy3ka cTaHIMU CHUXKEHA 10
MHUHHAMAJIbHOM.

Bosayxonogorpesarenn KOppo3UpyrOT NPpH HU3KUX TEMIIEpaTypax Mpu CKUTAHUU
BBICOKOCEPHUCTBIX Ma3yTOB. DTO NPUBOAUT K MOJTHOMY HU3HOCY TpyO B TpyOUaTom
BO3/IyXOMOI0rPEBATENE U METAININYECKOM HAOUBKYU B PETC€HEPATUBHOM.
[ToBpexkaeHrue BO3yX0MnoA0rpeBaTeisi HPUBOAUT K OCTAHOBKE KOTJIA U BBIBOY
ero B peMoHT. Ha Bpalaromuxcs pereHepaTuBHbIX BO31YXOMOI0TPEBATEIAX
MOBPEXIAOTCS PEYKTOPHI M MOJUIMITHUKHA poTopa. J{oyist 0TKa3zoB
BO3JIyXOMoorpeBaTenei coctapisieT 2-3% oT 001Iero yncia 0OTKa3oB.



Tema 4. OTKA3bI B PABOTE TYPBUH

HekoTopble naxke cepbe3Hble NOBPEXKACHNUS HEKOTOPBIX AeTaleil TypOuH He
IPUBOJAT K OTKa3aM TypOUH B LEJIOM. DTO OTHOCUTCS K KOpPITycaM LIUJIMHIPOB,
CTOTIOPHBIX U PETYIUPYIOUINX KJIanaHOB. Bce OHM MMEIOT OOJIBIITYIO TONIIUHY
CTEHOK CO CIIO’KHBIM penbeoM MoBepxXHOCTH. [Ipy HapyIIeHUIX TEXHOIOTUN
OTJIUBKH U TEPMOOOPAOOTKH BO3HUKAIOT TPEIIUHBI, TOPBI, paKOBUHBI. [IprnanHamu
MOSIBJICHUS TPEILUH MPHU HKCIUTyaTallii MOTYT ObITh IMKIMYECKUE HATPYy3KU U3-3a
BUOpALIMU ¥ MAJIOIIMKIIOBAsl yCTAJIOCTb.

[{unuHIpBl HU3KOTO JaBICHUSI U3rOTaBIMBAIOTCS CBAPHBIMU U3 JIUCTOBOTO
MeTasuia. 31eChb MOXKET BO3HUKATh 3PO3UOHHBIN U3HOC MapoM. PazMepsl
MOBPEXJICHUI HEBEJIMKHU U ObICTPOYCTPAHUMBI.

Koprtyca CTONOPHBIX U PErYJIMPYIONUX KIAMaHOB BBIMTOJHSIIOTCS JUTHIMU. VM
IPUCYIIU BCE TOPOKH, KOTOPBIC XapaKTEPHbI IS OTIUBOK. JledeKkTsl,
BO3HUKAIOIINE TIPU MX IKCIUTyaTallMH - MAJIOLIUKIIOBAasK yCTAIOCTh, TEMIIEPATYPHBIC
nepenabl. KpynHbie TpEMHbBI B KOPIYCHBIX ACTAISIX TYPOUH MPEICTABISIOT
CEPBE3HYIO YTPO3y s pabOTOCIOCOOHOCTH TYPOUH U 00CITY)KHBAIOIIIETO
nepcoHana. Bo3aM0XHO MX MTHOBEHHOE Pa3BHTHE C TPYIHOONPEACTUMBIMH
nocneACTBHsIME. [103TOMY UX YCTPaHSFOT BO BPeMsl TUIAHOBBIX PEMOHTOB.

®1aHLBI Pa3BEMOB LIWIHHIPOB, CTOIMIOPHBIX U PETYIUPYIOIINX KIAaHOB
COEMHSIOTCA MNUIbKaMHu ¢ Taiikamu. Llnuneku sBnsitoTcs Haubosee caadbbim
3BeHOM. MIHOT/1a 00OpBIBAIOTCS Cpa3y HECKOJBKO mmnuiek. TypOouny
OCTaHaBJIMBAIOT U3-3a YrPO3bl IPONAPUBAHUS U U3HOCA IOBEPXHOCTH (pIaHIa.
MecTo 00pbIBa yallle BCero pacnoiaraercs Ha pe3poe. Pespba Moxer
HOBPEXAAThCA [IPU PEMOHTE, IIpU cOOpKe U pazdopke. LlInunbku umeror
COJIMIHBIC pa3Mepsl - AyrHa 10 1 M, quametp a0 160-200 MM, mosTOMY
TEXHOJIOTHs cOaTYMBAHUS OCTAETCS TPYLOEMKOU, OTBETCTBEHHOMN U CIIOKHOM.

Iospescoenun nonamox. 3aech TaBHBIN (HAKTOP - KAUECTBO U3TOTOBJICHUS.
Henonanku u noBpexaeHuUs JOMAaTOK - OOPBIBBI U APO3HMOHHBIN U3HOC.
CBoeBpeMEHHas 3aMEHA U PEMOHT JIONATOK C 3PO3UOHHBIM HU3HOCOM HCKITFOYAET
BO3MOYHOCTb X XPYIIKOI'O pa3pyIlICHHUS.

13 ¢eBpans 2007 roga B 15 yacos 21 munyty Ha FOro - Bocrounoit 'POC
MIPOM3O0ILIO OTKIIOYEHHE TypOOoreHepaTopa AeMCTBUEM TEXHOJIOTHUECKOMN 3alIUThI
ot BuOpaumu 3-ro u 4-ro noAMMMHUKOB. [1ocie BCKPBITHS KPBIIKH HUIUHAPA
oOHapy>keH OOpbIB 3aMKOBOH JIOTIATKU 22 CTYNEHU BCJIEACTBUE PA3BUTHUS



YCTaJOCTHOM TPEIIUHBI B CEUEHUHU XBOCTOBHUKA JIOMATKH C MOCJIEIYIOIINM
pa3pylIeHueM JIONAaTOYHBIX anmapaToB 22-0# u 23-eii crynenu (puc. 1.16, 1.17).

Ha pucynke 1.17 oTueTnuBO BUIHO, YTO Ha MecTe OOpBIBA JIOMATKU Pa3BUBAJIACh
YCTAJIOCTHAS TPEILHHA.

Puc. 1.16. PactionoxxeHune noBpEkKICHHOM JIOMAaTK!

Puc. 1.17. IloBepXHOCTb pa3pylIeHUs JOMATKH

12.07.2006 r. B 11 yac. 05 muH onepatuBHbIM niepcoHanioM FOro-BocTouHoi
['POC 3adukcupoBaH MOCTOPOHHUN METAJUTMYECKUM 3BYK B pailoHE ITUIMHIpA



HU3KOT0 JaBJIEHHs TypOOreHeparopa ¢ MociaeayoluM CKauKoOOpa3HbIM
yBeIMYeHHeM BuOpanuu. TypOoreHepaTop OTKIIOUEH OT CETU JEHCTBUEM 3allUThI.
PaccnenoBanue nmokaszano oOpsIB jionatky Ne 6 B makeTe Nel 17-oi cTyneHu
poTtopa Hu3koro aaiaeHus TypouHsl K-100-90-5. O6psIB mpoU301IIeIT 110 CEYESHUIO
JIOTIaTKX Ha 28 MM BBIIIE HIXKHEH CKpeIUIsioleil 0aHIaKHON MPOBOJIOKH.
Jlomatku Ned u 5 atoro ke makera aedopmupoBansl (puc. 1.18. 1.19).
[ToBepXHOCTB pa3pyllEHUsI UMEET 2 YYacTKa - 30HY Pa3BUTHS YCTaJIOCTHBIX
TPEIIMH U 30HY 3aioma (puc. 1.17).

[ToI0OMKH JIONATOK MOT'YT BO3HUKATh M3-3a IJIOXUX YaCTOTHBIX XaPAKTEPUCTUK
IIPU HEYJOBJIETBOPUTEIBHON HACTPOIKE OT AKCUATIBbHBIX KOJIEOAHHUI CHCTEMBI
JICK - JIOIIATKa, IPY HEAOCTATOYHON OTCTPOMKE JIOMATOK OT 4aCTOTHI
BO3MYILAOLIEN CUIIbI WU IpU pabOTe JONATOK B PE30HAHC Ha Pa3IMYHbIX
4acToTaX. ITO KOHCTPYKTHUBHBIE HETOPAOOTKH, IPUBOISALINE K OTKA3aM.
Paspymenue npoucxoauT 1o yCTajaOoCTHBIM IPUYUHAM. B HEKOTOPBIX Cirydasx
OOpBIBHI JIONATOK MPOUCXOAT M3-32 HECOOTBETCTBHSI (PAKTHUECKOTO MPODUIIS
IPOEKTHOMY. BeTpedaroTcst OTKJIOHEHHS B pa3Mepax cedeHus Ha 1-2 mm u Oosee.
EcTecTBEHHO, MPOYHOCTHBIE U YACTOTHBIE XapAKTEPUCTUKU UCKAKAKOTCS, H 3TO
MOJKET CTaTh IPUUYNHOMN OTKAa3a TypOUHBI.

B MOCJICAHUX CTYIICHAX YaCTH HU3KOT'O AABJICHUS MOKCT BOSHUKATDL YIrpo3a
MOBPCIKACHUA pa6oqnx JIOIIATOK M3-34a IMOBBIIICHHWS BJIAKHOCTHU I1apa. MOFYT
HMCTb MCCTO ITOBPCIKACHUS HN3-3a IJIOXOI'0O Ka9C€CTBA U3T'OTOBJICHUA: HC CKPYTJICHBI
KPOMKH Yy KOPH: JOIIATKHU, HCAOCTATOYHAA YUCTOTA 06pa6OTKI/I, ITOPOKHU B MCTAJLJIC.

Ha [Oro-3anannoit 'POC 10 ¢eBpans 2007 roa mpou3onnio apapuitHoe
oTKJIt0YeHue Typoorenepartopa Ne2. Hapa®oTka ¢ Hayana SKCIutyaTaluu
coctaBmia 86979 yacos. [IpuunHa OTKIIFOUEHUS - OOPBIB JIoMaTKu 3 1-0i CTyIeHH
poTtopa Hu3koro aaieHus (puc. 1.20. 1.21).

Ha pucynkax 1.22 u 1.23 noka3zaHsl 3J1€MEHTHI U3JI0Ma JionaTku. OHu
CBUJIETEIBCTBYIOT 00 YCTAJIOCTHON MPUYMHE OBPEXKICHUS. DTO MOATBEPKIAIOT

doTorpaduu MUKPOCTPYKTYpPBI U3JIOMa MIpE/ICTaBICHHbIE Ha pUCyHKax 1.24, 1.25,
1.26, 1.27.



Puc. 1.18. O6mom nomatku PH]]

Puc. 1.19. IloBpexaeHus 10naTok



Puc. 1.20.

Puc. 1.21.



Puc. 1.22

Puc. 1.23.



Puc. 1.24.

Puc. 1.25. MukpocTpyKkTypa OBEpXHOCTH U3JIOMa



Puc. 1.26.

Puc. 1.27.

Ha nnadparmax Hapsiy ¢ moBpeKISHUSIMH JIOTIATOK MOTYT MOSBISATHCS TPEIIMHbI
U IpyTHe MEXaHUYECKHE MOBpexaAeHUs. Kpome Toro B pe3ynbrare J1aBjieHUs Mapa
Ha nuadparmy Bo3HUKaET Mporud, octaToyHas nedopmains KOTOporo Ha
YyryHHBIX Auadparmax gocturaet 0,15-0,2 MM, Ha octanbhbiX — 0,2-0,3 MMm.
IToBpexaenne poTopoB 00yCIOBINBAIOTCS HEJOCTATKAMH U3TOTOBIEHUS U
HapyLICHUSMH PEKUMOB IKCIUTyaTalluH, IPUBOAAIUMU K TIOSBICHUIO
0CTaTOYHOTO nporuda. Bce 0oHM BO3HUKAIOT IPU MTyCKaX U OCTAHOBKAX TYPOUH.



Puc.1.28. TloBpexxaennas nuadparma

Puc. 1.29. Buemnwuii BU1 NOBpeXACHHOM nuadparmbl



Puc. 1.30. Bun auadparmel mociie CHATOTO KopIiryca

Puc. 1.31.



Puc. 1.32. IloBpexaeHus J0MaTOYHOro anmnapara

Puc. 1.33. IloBpexaeHus J0MaTOYHOro anmnapara

Henomyctumast BuOpainys TypOUHBI MOKET BbI3BaTh MOBPEKIECHUE TTOIIIUITHUKOB.
[TpuunHOM BUOpaIuu sSBIsSETCS PAaClEHTPOBKA WM pa30ajaHCUPOBKA POTOPOB,
3allleMJICHHE CTYJIbEeB MOJUIUITHUKA, HEY0BJIETBOPUTEIbHAS 3] IMBKA BKIIAAbIIIECH.
CHmKeHue JaBJICHHs Macia TaKKe MPUBOJUT K MOBPEKICHUIO MOAIIUITHUKA.
3acopeHue CeTKM MOCTOPOHHUMHU MPEAMETaMU MOKET ObITh MPUYMHOMN CPbIBa
paboThI rIaBHOTrO MaciaoHacoca. [ToBpexaeHre BKIaAbIIIe MPOUCXOIUT TaKe
IPU KPATKOBPEMEHHOM Ia/ICHUH JJABJICHUS Macya - MOAIUIABICHUE POUCXOIUT
yepes 4-5 000poTOB poTOpAa.



Oco0eHHO omaceH i MOAIIUITHUKOB IYCK TypOMHBI C OCTATOYHBIM MTPOTHOOM
BaJla. Y K€ BCKOPE IOCJIE ITyCKa TeMIIepaTypa B NOALIMITHUKAX [TOBBIIIAETCS 10
HEJIOIIyCTUMOI'O YPOBHS U BKJIQJBIIIN BBIIUIABIISAIOTCS.

B cucremMe peryinnpoBaHus OBPEXACHUS BO3HUKAIOT U3-3a YCTAJIOCTHBIX TPELIUH
Ha IITOKAaX PEryJHUPYIOIIKX KJIAaHOB, HA PE3b0€ IIMUIEK KPEeIICHUs
CEpPBOMOTOpA OTCEYHOT0 KJalaHa K KOpIycy TypOUHBI, HA CBAPHBIX COEINHEHUX
TpyO, MacJIONPOBOJOB CUCTEMBI perynupoBanus. HekoTopblie U3 HUX MPUBOAST K
TSKEJIBIM aBapusM - pa3rOHY TYPOHMHBI U MOKapaMm.



Tema 5. OTKA3BI BCIIOMOI'ATEJIBHOI'O OBOPYJIOBAHUA U
CUCTEM PEI'YJIMPOBAHUA

OTKa3bl KOTEITBFHO-BCIIOMOTATEIbHOTO 000PYT0BAaHUS MPOUCXOMAT PEKE, UeEM
OTKa3bl HAa IOBEPXHOCTAX Harpesa kotia. Mx o cocraiset 20-22 % ot
OTKAa30B BCETO 000PYI0BaHUS KOTEIHHOM.

KotenbHo-BCcioMorareiabHOe 000py10BaHNE 100%
JIpIMOCOCHI 35-40%
JlyTheBOW BEHTUIISTOD 19-20%
PerenepatuBHBIN BO31yX0MOA0TPEBATEIb 18-20%
[[TapoBas MenpHUIIA 10-12%
MoioTKkoBast MeIbHULIA 4-5%
[TutaTenu yris, TpaHCIOPTEPHI 3-14%

Hannuue pesepBa oOecrieunBaeT OOJIBIIYIO0 O€30TKA3HOCTh 110 CPABHEHUIO €
NOBEPXHOCTHIO Harpesa. [IpodunakTuky u Texo0CTy)KHMBaHIE MAILTUH U
MEXaHU3MOB IPOBOJAT B IEPUOAbI CHUKEHUS HArPy3KH (HOYb, IPA3AHUKU U
BOCKPECHBIE JTHH).

[ToBpexkaeHre BCioMOTaTeIbHOrO 000py10BaHUsI TypOUH: HACOCOB,
pereHepaTHBHBIX OJIOTPEBATENEH M IPYTUX SJIEMEHTOB HE BCETAa MIPUBOMIST K
oTKa3aM B pabote TypOoarperata. Tak, npu noBpexaenusx [1B]] otkassl Typoun
HaxoxasaTcs B ipeaenax 10%. [Ipu moBpexxaIeHUSX MUTATEIBHBIX HACOCOB U3
KaXABIX 0-7 CIIy4aeB TOJBKO OJMH MPUBOIUT K OTKA3y TypOUHBIL.

6 ssuBaps 2006 roga mpou30IILIO aBapUHHOE OTKIIOUEHUE YETBEPTOTO JIBIMOCOCA
Bepxuepeunoii 'POC. [IpuunHa OTKIIFOYEHHUS - IEPETPEB MOAIIUITHUAKA B
pe3yJibTare pa3pylIeHHs €ro cenaparopa. BepositHas npyuurHa pa3pyueHus -
CKpBITHIN BHyTpeHHuM nedekt. HapaboTka ¢ Havana skcruryaramuu 33014 gacos,
nocJje nocliiennero kanpemonta - 3320 yacos (puc. 1.34. 1.35. 1.36).



Puc. 1.34. Potop noBpexAe€HHOTO MOAIITUITHUKA

Puc. 1.35. IloBpexxnenue noammnuauka. Bug ¢ ropua



Puc. 1.36. ®parmeHThl pa3pyLI€HHOTO MOAIUITHUKA

[ToBpexaeHnst CTaHIMOHHBIX TPYOOIIPOBOJOB IPOUCXOIAT B OCHOBHOM Ha
aponpoBOAAX U MUTATENbHBIX TpyOonpoBoaax. [IpuunHamMu noBpexaeHus
[apoINpOBOIOB SBJSETCS UCUEPIIaHUE 3araca )KapolpoYHOCTH TPyO, THOOB.
TPOMHUKOB U APYIUX 3JIEMEHTOB IO/ IEUCTBUEM BBICOKOM TEMIIEPATYPHI U IIPU
O0JpIIMX HapaOOTKaX BPEMEHHU 3KCIUTyaTaluu. Y MUTATEIbHBIX TPyOOIPOBOIOB
IIOBPEXKICHNS BO3HUKAIOT HA Y3JIaX [MUTaHUS KOTJIOB 3a PEryJNPYOLIMMU
KJIallaHaMM, T/1€ IPOUCXOAUT HEJOMYCTUMOE S)PO3MOHHOE YTOHUEHUE CTEHOK TPYO
nuTaTteapHol Bofoi. Hepenko paspymatorcs ruObl, IpUUYMHAMU OBPEXKIECHUS
KOTOPBIX MO OOJIbIIEN YaCTH SABISAIOTCA AEPEKTHI N3rOTOBIEHUS (OBATbHOCTh
CBBIILIE IOMTyCKa, MeTajurypruieckue nedexrsl). Ha maponpoBomax pecypce
KAPOMPOYHOCTH TMOOB 3HAUMTEIHHO MEHBIIIE, YEM PECYPC MPSMBIX TPYO.

HpI/I HCYIOBJICTBOPUTCIbHOM COCTOSSHHUHU OIIOP U ITOABCCOK, KOTOPBIMHA
MapoIpoBOJAbI KPCIIATCA K CTpOHTCJ'IBHOfI qaCTU 34aHUA, BOBHUKAKOT TPCUIMHBI B
CBAPHLBIX HIBAX.

OTtka3bl B paboTe aBTOMATUUYECKON CUCTEMBI PETYJIUPOBAHUS U TEXHOJIOTUUECKUX
3aIUT TPUBOMIST K OTKa3aM TEIJIOIHEPTETHIECKOTO 000pyA0BaHUS. 3/1€Ch BETUKH
OIMMOKY TMepCoHaA MPU MEPEKITIOYEHUIX U U3-32 HEUCITPABHOCTH 3JIEMEHTOB
YCTPOMCTB.



Pazoen I1I. HHOOPMAIIHOHHOE OFECITEYEHHE YITPABJIEHHS
HAJIE;KHOCTBIO

OTka3bl 000pyI0BAaHHUS, aBAPUN U TOTPEOUTENBCKUE OTKIIOUEHUSI YUUTHIBAKOTCS U
paccienyroTcs B COOTBETCTBHM ¢ MIHCTpyKIMEN MO pacCieIOBaHUIO U YUETY
TE€XHOJIOTHYECKUX HApYIIEHUH B pa00TE SHEPTOCUCTEMBI, SJIEKTPOCTAHIIMIM,
KOTEJIbHOM, AJIEKTPUUYECKUX U TEMJIOBBIX CETEH.

BuennaHoBbIi BBIBOJ 000pyI0BaHUS U3 PAa0OTHI WIIK Pe3epBa U3-3a MOBPEKICHUS
WM HEMCIPABHOCTU KJIACCUPUIIUPYIOTCS B 3aBUCUMOCTH OT CTENIEHU HapyIIeHUS
AIIEKTPOCHAOKEHUS TOTPEOUTENEH, XapakTepa NOBpexKAeHUs, 00beMa U CPOKOB
BOCCTAaHOBUTENBHBIX paOoT. [loBpexkaeHus, NpOU30LIEAIINE B IEPUO/ INTAHOBBIX
PEMOHTOB, KIACCU(PUIUPYIOTCS B 3aBUCUMOCTH OT MPOJOJIKUTEIBHOCTH
BOCCTAHOBUTEIBHOIO PEMOHTA.

BrennaHoBbIN BBIBOJ U3 pa0OTHI MO ONEPATUBHOM 3asiBKE JJIs1 yCTPAHEHUS MEJTKUX
nedexToB (HaOMBKa CaTbHUKOB, 3aMEHA MPEeI0XpaHUTENeH, paclllakoBKa KOTJa,
yCTpaHEHHE yTeueK Macia, BHISBICHHBIX MPU NPOPUIAKTHIECKUX OCMOTPax), HE
CUMTAIOTCS OTKa30M. OHM YYHUTBIBAIOTCS TOJBKO B LIEXOBOM TOKYMEHTALIUH, ECIIH
BBIBOJI HE MPUBEJ K HEBBINOJIHEHUIO YCTAHOBICHHOTO JUCIETYEPOM Tpaduka.

OCHOBHOI 3a71a4€ii paccieI0BaHUsI SIBISETCS KBATH(PUITMPOBAHHOE YCTAHOBIICHUE
MPUYUH U BHHOBHUKOB HAPYIIEHUH U pa3pab0TKa OpraHn3aIllMOHHO-TEXHIIECKIX
MEPOTPHUSITHIA TT0 BOCCTAHOBIICHUIO PA0OTOCIIOCOOHOCTH, MMPEAYIPEIKICHUIO
N0TOOHBIX HAPYIICHW 1 TIOBBIIIICHUIO OTBETCTBEHHOCTH TIEpCOHAIIA 32
obecrnieyeHre SHEProcHaA0KEHUs TOTPEOUTENECH.

PaCCJ'IC,Z[OBaHI/II'O " YUYCTY IIOJICIKAT:

» TOBPEXIEHHSI OCHOBHOTO U BCIIOMOTATEILHOTO 000OPY/I0BaHUS, €TO
3JIEMEHTOB, IIPOU3OILEIINE HITH BBISIBICHHBIC BO BpeMsl pabOThI, TPOCTOS,
PEMOHTa, OPOOBIBAHHS, TPODYUITAKTUIECKUX OCMOTPOB M UCTIBITAHHIA;

» HEJOIyCTHUMbIC OTKJIOHEHHUS TApaMETPOB TEXHUYECKOTO COCTOSHHS
YCTaHOBOK WJIM X DJIEMEHTOB, BHI3BABIIINE BBIXO UX U3 PaOOTHI,
HapyIIeHHE Ka4eCTBA DIIEKTPHUECKON U/WIIN TETJIOBOM SHEPTHH,
IPEBHIIIEHUE MTPEIEIIOB BHIOPOCOB BPEIHBIX BEUIECTB B OKPYKAIOIIYIO
cpeny;

» TIOJIHBIC WJTM YaCTUYHBIC HE3aIUTAHUPOBAHHBIC OTKITFOUCHHUS
IHEProcHa0XAIMMHU OpPTraHU3aLUSIMH 000PYAOBAaHHS YHEPTOYCTAHOBOK H
SHEPrONPUEMHHKOB IIOTPEOUTENCIH;



» HapylieHue TpeOOBaHWH HOPMATUBHO-IIPABOBBIX aKTOB, HOPMAaTUBHBIX
TEXHUUYECKUX JIOKYMEHTOB, YCTaHABIMBAIOLINX IIPABUIIa BEAEHHs padboOT Ha
OIIACHOM NMPOU3BOJCTBEHHOM OOBEKTE.

B 3aBUCcHMOCTH OT XapakTepa U TSHDKECTH MOCIeICTBUM (BO3/IeCTBIE Ha
MEPCOHAJI, IOTEPU YCTOMYUBOCTH, OTKIIOHEHUS TAPaAaMETPOB SHEPTOHOCUTEIS,
HKOJIOTUYECKUE BO3JIEUCTBHSI, 00BEMBI TOBPEKACHUS 000pYA0BaHMS ), HAPYILICHHUE
B paboTe PHEPTrOyCTAHOBOK MOAPA3ACIIAIOTCS HA aBAPUU M MHITUICHTHI.

[TepepriBBl YHEPTOCHAOKEHUS TOTPEOUTENCH, BOSHUKIIINE BCIICICTBHE HAPYIICHUS
paboTOCIIOCOOHOCTH YCTAHOBOK, MPUHAISKAIIUX MTOTPEOUTEITO UITH CTOPOHHEH
MOCPETHUYECKON OpraHU3aINH, HE3aBUCUMO OT MTOCJIEICTBHN KIIACCUPUITUPYIOTCS
NOTPEeOUTENSIMH, 32 UCKITFOUEHUEM CITydaeB, KOTJa YCTAaHOBKA HAXOAUTCS B
00CITy>)KMBaHUY YHEPTOCHAOKAIOIICH OpTaHU3aIUH.

Kaxxgoe oTaenbHO yYuThIBa€MOE HapyIIEHUE JO0JDKHO KIacCU(UIUPOBATHCA T10
Haun0oJiee TAKEIOMY MOCIEACTBHIO.



Tema 6. TEXHOJTOI'MYECKUE HAPYHIEHUA

ABapusl - pa3pylieHrue COOPYKEHUS 1/WIIH TEXHUYECKUX YCTPOUCTB,
MPUMEHSEMBIX Ha ONTACHOM MPOU3BOJICTBEHHOM O0BEKTE; HEKOHTPOJIUPYEMbIE
B3PBIBBI U/WJIM BHIOPOC OMACHBIX BEIIECTB:

» B3pBIB WIH MOKap C 0OpYyIIEHNEM HECYIIINX AIEMEHTOB TEXHOJIOTUICCKUX
3/1aHUI, COOPYKEHUN SHEPIEeTUYECKOr0 00BEKTA, €CIIM OHU MPUBEIH K
IPyNIOBOMY HECYACTHOMY CIy4al0 ¥ HECUACTHOMY CIIy4daro CO
CMEPTETBHBIM UCXOA0M;

» TOBPEXIEHHE YHEPTeTUIECKOTO KOTa (IPOU3BOIUTELHOCTRIO > 50
['kan/gac) ¢ pazpyuieHueM, aepopMalnei Ui CMEIeHUEM 3JIEMEHTOB
Kapkaca, 0apabaHa, IIaBHBIX TAPOIPOBOJIOB, MUTATENBHBIX TPYOOIPOBOIOB,
€CJIM OHU IIPUBENH K BBIHY>KJIEHHOMY MPOCTOIO KOTJIa B PEMOHTE Ha CPOK
>25 CyTOK;

» TOBpEXIEHHE TypOUHBI, IPUBEIIIEE K IIOBPEIKICHUIO CTPOUTEIBHBIX
KOHCTPYKIUH 37JaHKsI U OCTAaHOBY Ha CPOK Ooiiee 25 CyTOK;

» TOBpEXJEHHE TeHepaTopa, MPUBE/IIIee K HEOOXOAMMOCTH TTOTHON
NEPEMOTKH CTaTOpa U BHIHYXJAECHHOMY ITPOCTOIO0 B PEMOHTE Ha CPOK >25
CYTOK;

» TOBPEXIEHUE CHIIOBOTO TpaHCPOpMaTOpa, ECIIH 3TO MPHUBEIO K
BBIHYKJIECHHOMY OCTaHOBY I'€HEPHUPYIOILIEr0 000pYI0BAHMS HIIN
OTpaHUYEHUIO TOTPEOUTENICH ITEKTPOIHEPTHUH HA CPOK > 25 CYTOK;

» TOBPEXIEHHE TTIABHOTO MApOIPOBOIA WM MUTATEIBHOTO TPYOOIIPOBO/IA,
€CJIM OHO TMPUBEJIO K HECYACTHOMY CJIy4alo WA OTPaHHYEHUIO
TeHePUPYIONIEH MOIIIHOCTH 3JIEKTPOCTAHIIMU Ha CPOK 25 CyTOK U OoJee;

» paboTa SHEepPrOCUCTEMBI WIIM €€ YacTHu ¢ yacToTou 49,2 'y u Hike B
TeyeHue 1 yaca u 6osee WM CyMMapHOU MPOIOJKUTEILHOCTBIO B TEUEHUE
CyTOK Oosee 3 4acos;

» OTKJIIOYCHHE MOTpeOHTENeH cyMMapHOH MoITHOCTEIO Ooitee 500 MBT nim
50% ot 0611ero NOTpPedICHUsI SHEPTOCUCTEMOU BCIAEICTBUE OTKIFOYEHUS
TeHEPUPYIOLIUX UCTOUYHUKOB, JIMHUN 3JIEKTPOTIEPEAAYuH, pa3ieeHue
CUCTEMBI Ha YacCTH

» TOBPEXICHHE MaruCTpajIbHOTO TPYOOIIPOBOIa TEIIJIOBOM CETH B MEPHO/T
OTOIUTEIBHOTO CE30HA, €CJIU 3TO MPHUBEIIO K EPEPHIBY TEIIOCHAOKEHUS
noTpeduTeneit Ha cpok 36 yacoB u Ooee;

» TOBpEXIEHHE THIPOCOOPYKEHUS, MPUBEIIECE K HAPYIICHUIO €TO
0e30IacHO SKCIUTyaTalliy U BbI3BaBIIIEE MOHIKEHUS YPOBHS BOJIbI B
BOJIOXPAHWJINILE WM TIOBBIIIIEHHE €r0 B HIKHEM Obede 3a mpeeIbHO
JIOTYCTUMbIE 3HAUCHHUS:



>

>

HapyIICHHE PEKUMa JIEKTPOCTAHIINY, BbI3BABIIIEE YBEIMUCHUE
KOHIIEHTPALlMU BHIOpachiBaeMbIX B aTMoc(hepy BpenHbix BemiecTs Ha 5 [1/[B
u OoJiee UM cOpackIBa@MbIX CO CTOYHBIMU BojiaMu BetecTB Ha 3 [1/IB u
0oJiee MPOIOKUTENBHOCTHIO OoJiee 1 cyToK:

HapyIICHUE PeKUMa pabOThI NIEKTPHUUECKHUX CETEH, BbI3BABIIEE MIEPEPHIB
3IIEKTpOCHA0KEeHHsI ropoia Ha 24 yaca u Ooiee.

HHHI/II[CHT - OTKa3 MJIM HOBPCKIACHNUC TCXHUYCCKHUX YCTpOﬁCTB, IIPUMCHACMBIX Ha

OITaCHOM ITPOU3BOJACTBCHHOM 06’beKTe, OTKJIOHCHHUC OT PCKUMA TCXHOJIOTUICCKOT'O

nmponecca, HapyuCHue MOJ0XKCHUM HOPMATHUBHO-IIPABOBLIX dKTOB, HOPMATUBHBIX

TCXHUYCCKUX NOKYMCHTOB, YCTAHABJIMBAIOIIUX ITPaBHJIa BCIACHUA pa60T Ha

OITACHOM TIPOM3BOICTBEHHOM OOBEKTE (€CIIM OHU HE COAEPIKAT MPU3HAKOB
aBapun):

>

YV V V V

YV V VYV V

HapylIeHUE JOTOBOPHBIX 0053aTE€IbCTB 10 OTHOIIEHUIO K MOTPEOUTEIIO U3-
3a MOJIHOTO WJIM YaCTUYHOIO MPEKPAIICHUs IPOU3BOICTBA UJIU IIEPEAAUU
AIEKTPUYECKON U TETNIOBOW dHEPIUU;

NOBPEXKIEHNE TEXHOJIOTUYECKUX 30aHUNA U COOPYKEHHII;

MTOJTHBIN COPOC AIIEKTPUUECKON U TETUIOBOM HATPY3KH JJICKTPOCTAHITUH;:

MOBPEXICHUE 000PYI0BAHUS YJICKTPOCTAHIINH;

MOBPEXICHUE 000PYI0BAHUS YICKTPUICCKUX CeTel HanpspkeHneM 6 kB u
BBIIIIE;

NOBPEXKIAEHUE TUAPOCOOPYKEHU;

NOBpPEXIeHHE 000PYI0BaHUS TEIJIOBBIX CETEH;

HEIMPABUIIBHOE JIEVCTBUE 3aIIUT U aBTOMATHUKU;

OTKJIFOUEHHE 000PY/I0BAHUS AIEKTPOCTAHIIUU, SJIEKTPUUECKON
MOJACTAHIMHU, SJICKTPUUECKOMN U TEIJIOBOM CETH, KOTEIIbHOU MO I€MCTBUEM
ABTOMATHYECKHUX 3AIUTHBIX YCTPOUCTB UM NIEpCOHANa U3-3a
HEJIOMYCTUMBIX OTKJIOHEHUH TEXHOJIOTHYECKHUX [TapaMETPOB;

HEBBITIOJHEHNUE ONEPATUBHO 33JJaHHBIX JUCIETYEPOM 3HAUYCHHUN CAJIb/I0-
nepeTokoB npu yactote 49.6 I' u Hke B TeueHue 1 yaca u 6oJiee ¢ yueTom
KOPPEKILMH MO YaCTOTE;

MIPEBBINICHIE BHIOPOCOB (COPOCOB) B OKPYKAIOIIYIO CPETY BPEIHBIX
BEILIECTB MO CPABHEHUIO C MIPEAEIBHO IOMYCTUMBIMU 3HAYCHUSIMU;

Hapywenue padotel CATY (cucreMbl AUCHETYEPCKO - TEXHOJIOTHYECKOTO
yIpaBJI€HUsI ), BbI3BABIIIEE MOJIHYIO OTEPIO CBA3U JUCIIETUEpa C
yIpaBiIsieMbIM 00BEKTOM Ha BpeMsi 00jiee OJHOTO Yaca.



Tema 7. PACCJIEJJOBAHUE TEXHOJIOTMYECKHX HAPYIIIEHUN

HpI/I pacCiICIOBAHUM ITPUYINH U 00CTOSTEIIECTB TEXHOJOTMUECKUX HapymeHI/Iﬁ 141

OTKa30B JOJI’KHBI OBITh HN3YUYCHBI 1 OICHCHBLI:

>

JENCTBUS 00CITy)KUBAIOIIIETO [IEPCOHANA, COOTBETCTBUE OOBEKTOB U
OpraHu3alys X dKCIUTyaTaluy ACUCTBYIOIIMM HOPMaM U IIpaBuiaMm;
KayeCTBO U CPOKHU IIPOBEJICHUSI PEMOHTOB, UCIIBITAHUH, IPOPHIAKTUUECKUX
OCMOTPOB U KOHTPOJISI COCTOSIHUSL 000pYy10BaHUs, COOIIOIEHNE
TEXHOJIOTHYECKOW JUCUUIUIMHBI ITPU POU3BOICTBE PEMOHTHBIX padoT;
CBOEBPEMEHHOCTD IIPUHATUSA MEP IO YCTPAHEHUIO aBaPUMHBIX 04aroB U
nedexkToB 000pyI0BaHUS, BHIIIOJIHEHNE TPEOOBAHUM PaCTIOPSAUTEIBHBIX
JNOKYMEHTOB, IPOTUBOABAPUIHBIX LUPKYJISIPOB U MEPONIPUATHH,
HAIpPaBJICHHBIX Ha MOBBIILIEHUE HA/IEKHOCTU 000PYy10BaHUS, BHIIIOJIHEHNE
IIPEANMCAHUM HAI30PHBIX OPTraHOB, OTHOCSALIUXCS K IPOUCIIEAIIEMY
HapYLIEHUIO;

Ka4yeCTBO U3rOTOBJIEHUS 00OPYIOBAHUS U KOHCTPYKLIHMA, BHIIIOJIHEHHUE
POEKTHBIX, CTPOUTEIbHBIX, MOHTAXHBIX U HAJIAJJOYHBIX paboT;
COOTBETCTBHUE MAPaMETPOB CTUXUIHBIX SIBJIEHUH (TOJIIMHBI CTEHKH
roJioyies1a, CKOPOCTH BETPA U T.I1.) BEIUYHHAM, IPUHATHIM B IPOEKTE U
YCTaHOBJICHHBIM HOPMaM.

HpI/I pacciic10BaHnN JOJIKHBI OBITH BBISIBJICHBI I OIMCAHBI BCE IMPUYINHBI

BO3HUKHOBCHUA U PA3BUTHUSA HAPYLICHUSA, €TO IIPCAIIOCHUIKH U IIPUYNHHO-

CIICACTBCHHBIC CBA3U MCXKAY HUMH.

KJI&CCI/I(bI/IKaHI/IOHHBIMI/I IMPpU3HAKAMH OPraHU3allUOHHBIX IIPUYHNH HapymeHHﬁ

SABJIAIOTCS .

>
>

>
>

>
>

OIMOOYHBIE WM HEMPaBUJIbHbBIE JEUCTBUSI ONIEPATUBHOTO MEPCOHAIIA;
OIIMOOYHbIE WIIM HETIPABUIIbHBIE IEUCTBUS MIEpCOHaa CIIyX0
(moapa3esieHuil) SHEePTONPEeANPUITHS, SHEPTOCUCTEMBI;

OIIMOOYHbIE WIIM HETIPABUIIbHBIE IEUCTBUS PUBJICUEHHOTO NIEPCOHANIA;
OIIMOOYHBIE WM HEMPABUIbHbBIC IEUCTBUS PEMOHTHOI'O U HAJIAJIOYHOTO
IIepcoHana;

OIKOOYHBIE WM HEMPaBUJIbHbBIE JEUCTBUSI PYKOBOASIIETO MIEPCOHANA;
HEYJIOBJIIETBOPUTEIIBHOE KAYECTBO MPOU3BOICTBEHHBIX WJIH JOJKHOCTHBIX
MHCTPYKIHM;



» HECOOIII0JICHHE CPOKOB, HEBBITTOJIHEHNE B TPEOYEMBIX 00beMax
TEXHUYECKOTO 00CITyKUBaHUSI 000PY0BaHUS,

» BO3JCHCTBHE MOCTOPOHHUX JIUI] U OPTaHU3aIN;

» BO3JEUCTBUE CTUXUMHBIX SIBJICHUIA.

Kamz[a;l aBapusd WM HHOUACHT JOJIKHBI OBITH PpacCiICa0BaHbI KOMHCCHCﬁ, COoCTaB
KOTOpOﬁ YCTAHABJIIMBACTCA B 3dBUCUMOCTH OT XapaKTCpa U TAKCCTHU HAPYIICHUA.

Omnpenenenre YJKOHOMUYECKOTO yiiepOa Ha SHEProNpeANpPUATUN OT HApYIIECHUS B
paboTe 3Heproo0opyR0BaHUs IPOU3BOJUTCS UCXO1s U3 OE3BO3BPATHBIX OTEPD
CTOMMOCTH NOBPEXKAEHHOTO 000PYA0BAHUS, OLIEHKH CTOUMOCTU PEMOHTHO-
BOCCTAaHOBUTENBHBIX PabOT, pa3MepOB BO3MEIIEHUS yiepOa MOTPeOUTENISIM U
mTpadoB, a TAKXKE OLEHKU 3aTpaT Ha 3aMEIEHUE MTOTEPSHHON MOLTHOCTH WIIN
YBEJIUYEHHMS IOTEPH IEKTPUUECKOMN (TEIIOBOI) SHEPTUU.

PaccnenoBanve HauMHaeTCs HEMEJIEHHO U 3aKaHYMBAETCS B JECATUIHECBHBIN
cpok. [Ipu paccienoBanny aBapuii ¥ MHITUACHTOB JIOJKHBI OBITH BBITIOJTHCHBI
MEpONPUSTHUS, KOTOPBIE OTPAKAIOT 00OCTOATENIHCTBA UX BOSHUKHOBEHUS U
pa3BUTUA:

» COXpaHCHHE MOC/IeaBapUtHON 00CTAaHOBKH (110 BO3MOKHOCTH),
dororpadrpoBaHre WK ONHCaHUE 0OBEKTOB HAPYIIICHUS;

» U3BATHE U TIepeiada Mo aKTy MPeCTaBUTEI0 TOCTEXHA30pa UK IPYTOMY
JOJHKHOCTHOMY JIMILY, Ha3HAYEHHOMY TIpeJiceaTe]IeM KOMHUCCHH,
perucrorpamm, MarHUTOOOHHBIX 3aIMCEH ONIEPATUBHBIX IEPETOBOPOB U
JPYTUX BEMIECTBEHHBIX CBUJICTEIHCTB HAPYIIICHUS;

» OIHCaHKE MOCICABAPUITHOTO COCTOSHUS HAKIIAJOK U yKa3arenen
MIOJIOKEHUS 3aITUT U OJIOKUPOBOK;

» TIOJIHOTO KOMIUIEKTa JOKYMEHTAIUH 110 TEXHUIECKOMY OOCTYKHBAaHUIO
OTKa3aBIIero (MOBPEXJACHHOTO) 000py10BaHUS.

Bce JOKYMCHTBI JJOJIDKHBI OBITH YAOCTOBCPCHBLI ITOANINCAMHA PYKOBOACTBA U
MNeYaTbro OpraHn3aluu, KOTOpOﬁ paccCiICayCTCsa HAPYIICHHUC.

AnMuHHUCTpaus NpeanpuaTus o0s3aHa:

» TIPOBECTH HEOOXOIUMbBIC TEXHUYECKUE PACUCThI, JAOOPATOPHBIE
WCCJICIOBAHMS, UCTIBITAHUSA, (DOTOCHEMKY;

» W3TOTOBHUTH (DOTOCHUMKH MOBPEKICHHOTO 00BEKTA U MPEACTABUTH BCE
HE00XO0AMMbIe MaTepPUAIIbL;

» BBIACIATH TPAHCIIOPT U CPEACTBA CBSI3U, HEOOXOAMMBIE /ISl PacCieI0OBaAHUS;



» TPUBICKATh MPH HEOOXOAMMOCTH IKCIIEPTOB U CIIEIUAINUCTOB APYTUX
BEJIOMCTB;

» BBIJICIUTH MIOMEIIEHHE, T1Ie T0JDKHA XPAaHUThCS BCs HE0OXoIumast
TEXHUYECKasl JOKyMEHTALUS;

» TIPOU3BECTH I€YaTh, PA3MHOKEHHE B HEOOXOIUMBIX KOJIUIECTBAX
JOKYMEHTAIMU 110 pe3yJIbTaTaM PacCiaeqOBaHNUs.

Pe3ynbTathl pacciaenoBaHus aBapuu U MHIHAECHTA opopmitsatoTes aktoM. [lpu
HECOIUIACUU OTHAEJIBHBIX WICHOB KOMHUCCHUM JOITYCKAETCs IMOAIMCAHUE aKTa C
0COOBIM MHEHHEM, U3JI0KEHHBIM PSAJIOM C UX MOANUCHIO U B OT/IEIHHOM
IIPUIIOKECHUH.

PasHormacus opranusanuii o pemeHnssM KOMACCUN paCCMaTPUBAOTCS
PErMOHAIBHBIM YIIPABIECHUEM I'OCTEXHAA30Pa B JECATUIHEBHBIN CPOK IIOCIIE
3aBEPLICHUSI pacCiIeJOBaHMs U MIPEIbABICHUS OOOCHOBAaHHBIX MPETEH3UN.

Y4er TEXHOJIOTHYECKUX HAPYIICHU MPOU3BOIUTCS B TEYEHNE BCETO BPEMEHU
pabOThI SHEPTOYCTAHOBOK C MOMEHTA OKOHUYAHUS WX KOMIUJICKCHOTO OMPOOBIBAHUS
MO/, HAarpy3KOH, M Hayaja UCIOJIb30BAHUS UX B TEXHOJIOTHYECKOM MPOLIECCE
HE3aBUCHUMO OT JaThl MOJANKMCAHUS aKTa TPUEMKH B MMPOMBIIUICHHYIO WU ONBITHO-
MIPOMBIILICHHYIO 3KCIUTyaTaluo. Kaxioe sHepronpeanpusaTie npeIcTaBisieT
CBOJHYIO €)KEMECSYHYIO OTYETHOCTh 00 aBapUITHOCTH.

Ecnu aBapusi (MHIIMIEHT) COMTPOBOXKIAINCH MIOBPEXKACHUEM 000pYA0BaHUs, TO B
aKTe JOJDKHO OBITH 3aII0JTHEHO COOTBETCTBYIOIIEE KOIMYECTBO OJIOKOB OMMCAHUS
OTKa3aBIIEro 00OpyAOBaHUS.

[Ipy BO3HUKHOBEHUHU ONITMOOYHBIX JICHCTBUM ONEPATUBHOTO MIEpCOHasa B aKTe
paccienoBaHus TOJDKHBI OBITh 3aIMOTHEHBI OJIOKH OMMCAHUS ONTMOOYHBIX
JEMCTBUI epcoHaa Ha KaKJI0ro paboTHUKA, COBEPILMBILIETO OLIHOKY.

OT4YeTHOCTH MPOU3BOIUTCS HA OCHOBAHUU aKTOB PaCCIIeIOBAHUS
TEXHOJIOTHUECKHUX HAPYIISHUH TI0 COCTOSHUIO C Havaaa OTYETHOro roja 1o 1
YHCIIO MECSIIA, CIIEAYIONIETO 32 OTYETHBIM. B oTueTHOI popme oTpakaroTcs Bce
W3MEHEHUS OTYETHBIX JIAHHBIX 32 MPEIBIIYIINE MECSIIBI, KOTOPBIe 00YCIIOBJICHBI:

» TOCTYIUICHHEM aKTOB, PacCieIOBaHHE KOTOPHIX OBLIO 3aBEPIICHO MOCIIE
COCTaBJICHUS] OTYETHON (HOPMBI;

» W3MEHEHHeM KJIacCU(MKAIMOHHBIX MPU3HAKOB TEXHOIOTHYECKIX
HapyLIEHUH Ha OCHOBAaHUM PEIICHUH BBIIIECTOSIINX OPraHU3alui U
reHepalbHON MHCIEKIUU 110 SKCIUTyaTalluH AIEKTPUYECKUX CTaHIUHN U
cerel.



IV. TEOPETUYECKAA HAAEXKHOCTb TEXHUYECKUX CUCTEM

DNeMEHTaMU CUCTEMBbI Ha3bIBAIOT €€ OTACIBHBIC YaCTH, CIIOCOOHBIE BBITIOJIHATH
IIOCTABJICHHBIC 3a1a4H. DJIEMEHT MOKET OBITh KaK YIroaHo CJIOKCH, HO JJIA
peHICHUA MOCTaBJICHHOMN 3aJ1a4M €10 BHYTPCHHHC CBA3U HCCYHICCTBCHHEI. 910
T1000¢€ YCTPOﬁCTBO, HC ITOMJICKaIICC z[aaneﬁmeMy PaCUIICHCHUAILO.

OOBEKTOM Ha3bIBAIOT YCTPOMUCTBO, NPUHATOE ISl U3yUYEHHUS KAKUX-TO CBOKCTB BHE
BCSIKMX CBSI3€U C IPYTHMU DJIEMEHTAMH.

[Ipu 3KcIUTyaTanu CUCTEMBI HIIH 3JIEMEHTA MOXKET MPOUCXOIUTh YACTUYHAS WU
MOJTHASI TOTEPs GYHKIIMOHATBHBIX CBOMCTB. Takas moTepst paboTOCIIOCOOHOCTH B
TEOPUU HAJEKHOCTHU HA3BIBACTCS OTKA30M.

Otka3 MOeT OBITH MOJHBIM MJIM YaCTHYHEIM. B 9HCPICTUKE OTKA3bI
KJ'IaCCI/I(I)I/IHI/Ipy}OT KaK aBapuu UM MHIUACHTHI.



8. BE30OTKA3HOCTDb OFBEKTOB

be30TKa3HOCTh XapaKTepu3yeT 0OBEKT C TOYKHU 3PEHHS COXPAHEHUS €ro
paboTOCIOCOOHOCTH B TEYCHNE HEKOTOPOTO TIEPUOIa BPEMEHH WIIM HEKOTOPOM
HapaOOTKH.

Jlj1 BOCCTaHABIMBAEMBIX 0OBEKTOB O€30TKa3HOCTh ONPEIENAETCS KaK
BEPOSITHOCTh TOTO, YTO BpeMs pabOThI 00BEKTA A0 OTKa3a OyJeT HE MEHbIIIE
3aJITaHHOT'O BPEMEHH t

Fy(t)=P(ty = 1) (1)
CTaTHUCTHYECKH ATOT MapamMeTp MOKHO OLICHUTDH CICAYIOIIUM o6pa30M:

cCJIn No - UHUCJIO OANMHAKOBBIX O6T)CKTOB, pa6OTaIOH_II/IX B OIMHAKOBBIX YCIIOBHAX, a
HCKOTOPpOMY MOMCHTY t U3-3a OTKa3a ux 4acTu, B pa60Te OCTacTCA:

N(t)= N,

TO CTAaTHUCTUYECKAas OLIEHKAa BeposITHOCTU Py(t) paBHa:

" Nt
Po(1)= ( )
N,

(2)

OTa BeIMYMHA €CTECTBEHHO BCET1a MEHbIIE €NHUIIBL. J[OTIONHSET €€ 10 € AMHHILIBI
Q(t) - BEpOSITHOCTH TOTO, YTO 32 BpEMs t 0OOBEKT OTKAXKET

O(r) =1-Fy(1) (3)

B anexTposHepreTuke NeHCTBYET ONPEENICHHAs CUcTeMa cOopa, HaOIIOACHNS U
aHaJIM3a OTKA30B U aBAPUWHOCTH 000pyAoBaHus. EsKeroaHo 3Tu MaTepHalibl
nyOIMKYIOTCS B CIIEIMAIbHOM COOPHUKE «AHAIN3 TEXHOJIOTMUECKUX HAPYILIEHUH
B pa0OTe SHEPreTUUYECKUX CUCTEM, MIEKTPOCTAHLINMN, KOTEJIbHBIX, JIEKTPUUECKUX
U TEIUIOBBIX ceTei». [1o cyTH, 3Tu COOPHUKH U SBIIAIOTCS HCTOUHUKOM CBEACHMH O
0e30TKa3HOCTU 000PYIOBaHUS MIEKTPUUECKUX CTAHIUH, SJEKTPUUECKUX U
TEIJIOBBIX CETEM, BOJOIPOBOJOB U IPYTUX 3JIEMEHTOB SHEPT€TUYECKON CUCTEMBI.

B mpakTudeckux pacuerax gaiie UCTIOIb3yeTCsl IPYroi MoKa3aTeib
0€30TKa3HOCTU. DTO A(t) - HHTEHCUBHOCTb OTKAa30B, KOTOpas MPeJCTaBIsIET COO0M
YCIIOBHYIO BEPOSTHOCTh BOBHUKHOBEHUSI OTKA30B, ONpeIesieMast s
paccMaTprUBaEMOTO MOMEHTA BPEMEHH TPH YCIIOBHH, YTO JIO 3TOTO MOMEHTA OTKa3
HE BO3HUK



A-_L .40
P(t) dt

a CTaTUCTHUYCCKAasA OLICHKA HAXOAUTCA:

Sy~ NO-NG+an
- ﬂ"r(f}'ﬂ‘u’ (4)

rac N - KoIM4eCcTBO 0OBEKTOB B pa60Te.

MHTEHCHBHOCTD OTKA30B ISl U3BBECTHOTO O0OBEKTA U3MEHSIETCSl BO BPEMEHU OYEHb
XapaKTEPHO:

Puc. 8.1. XapakrepucTuka HaJle’KHOCTH SKCILTyaTalluy U 5KM3HU 00bEKTa

3I[eCB SIBHO BBIICJIAIOTCA TPHU XaPAKTCPHBIX IIEPHUOJIa, COOTBCTCTBYIOIIHC
Hpeo6naz[a}01ueMe ,Z[CﬁCTBPIIO IMPUYINH OTKA30B:

Ilpupabdomka - NOBBIIIEHHASI aBApUITHOCTH B Hayajie HKCILTyaTalli BOZHUKAET U3-
3a 1e(peKTOB MPOEKTa, CTPOUTENHCTBA, MOHTaXXa, OTCYTCTBUS OIbITA
DKCIUTyaTalluH.

Ilepuoo nopmanvrnoii IKcnayamayuu XapakTepU3yeTCs CIydaliHbIMU,
BHE3aIHbIMH, YaCTO BHEITHUMHU IIPUUYMHAMHU O0TKa30B. COBEPIIEHCTBO, KAYECTBO
00BeKTa ONpeAeseTcs NPOTSHKEHHOCTBIO 3TOT0 neproia. IHTeHCMBHOCTh
OTKa30B 3/IECh OCTAETCsI IOCTOSHHOM, a POLIECCHI CTAPEHUS €111€ HE IPOSABISAETCS.

H3noc - canxenne (yHKIMOHATBHBIX CBOMCTB HU3-3a CTApEHUs 000pYA0BaHMUS.

Bce TpH Nnepruoga UMCIOT CYNICCTBCHHO PA3HBIC ITOKA3aTCIIN HHTCHCUBHOCTH
OTKa30B H3-34 PA3HbIX IIPUYHNH UX BO3BHUKHOBCHUAI.



IToxa3arenu 0e30TKa3HOCTH P 1 MHTEHCUBHOCTH OTKAa30B A OJHO3HAYHO B3aMMHO
OIIPCACIICHBI:

B)=e? (5)

WHTepBan BpeMEHU MOKET OTCUUTHIBATHCA HE TOJIBKO OT 0, HO U OT
IPOM3BOJIBLHOTO MOMEHTA t, TOT/Ia YCIIOBHASI BEPOATHOCTh 0€30TKA3HOM pabOThI HA
UHTEpBae t, — 3, BEIYMCIIEHHAS [IPU YCIOBUH, YTO OOBEKT paboTan 0€30TKa3HO B
uHTepBaie 0 —t; paBHa:

(6)

Jlj11 0CBOEHHOTO 000pYy10BaHUsI MHTEHCUBHOCTh OTKA30B B IpeeiaX epruoJa ero
HOpMAaJbHON pabOTHI MOXHO CUMTATh MOCTOSTHHOM. bonee Toro, 3a mepuoy 1o
IPEEIbHOIO COCTOSTHUS A BOOOIIE MOYKHO CUMTATh ITOCTOSIHHOM. Torza:

B =e". Ot =1-e* (7

Oyukuus pacupezeneHuss BpeMeHn 0€30TKa3HOM paboThl B 3TOM CIydae -
HKCIMOHEHTA, a IJIOTHOCTH pachpenenenus (auddepeHnnanbHas XapaKTepUCTHKA)
OIpEIENAETCS TaK:

do|t|
1) _ 5
a ¢ (8)

Camas cyniecTBeHHasi €€ 0COOCHHOCTh 3aKJII0YAETCS B TOM, UTO BEPOSITHOCTh
0€30TKa3HOM pabOThI HA JAaHHOM UHTEpBaJe (t, — t;) HE 3aBUCUT OT BPEMEHHU
IPEIIISCTBYIONIEH padOThI, a 3aBHCHT TOJBKO OT JUIMHBI HHTEpBayia At=(t, —t;).

910 O3Ha4acT, 4TO €CJI1 U3BCCTHO, YTO B I[aHHBIﬁ MOMEHT OOBEKT HCIIpaBCH, TO
6y,[[y1HCC €TI0 MMOBCACHUC HC 3aBUCHUT OT IIPCABICTOPHUU. Torz:a BBIYUCJIATH CTO
IMOKa3aTCJIM HAACKHOCTU MOKHO, YIHUTBIBASA TOJIBKO I[aHHLIﬁ HHTCPBAJI BPCMCHU

B2 |=R(n)

W ©)

I[JI}I TCXHUYCCKHUX 06’I>CKTOB, KpOME TOro, MpCaACTaBJIAIOT HHTCPECC CIICAYIOIINUC
XApPaAKTCPUCTUKHU!

- CpeoHAsn HapadomKa Ha OMKA3:



(10)

OueHka cpeHel HapaOOTKU paBHa:

(11)

OOBEKTHI, MPOPa0OTABIIKME UCIIPABHO CPOK t; XapaKTEPHUIYIOTCS €LIE U CpeaHEN
IPOAOKUTEILHOCTBIO MPECTOSIIEH Oe30TKa3HO# padboThI (IIpu A=CONSt)

g (12)
- 2aMMa-nPoYeHmHas HapadomKa Ha OmKa3 TpeJICTaBIgeT coO0l HapabOTKYy, B
TE€YEHHE KOTOPOM OTKA3 HE BOSHUKHET C BEPOSITHOCTHIO PABHOM Y-

P(Tp)=y (13)

- 2AMMA-NPOUEHMHBLIL CPOK CYHCOBL - 3TO CPOK CIIyxkObl 00beKTa T, B TEUCHNHE
KOTOPOTO OOBEKT HE JOCTUTHET MPEEITHHOTO COCTOSHUS C 3a/IaHHOM
BEPOATHOCTHIO Y-

P(To)=y

- HA3HAYEHHDLIL PecyPC U CPOK CAYHCOBL - DTO TaKast IPOAOIKUTEIILHOCTh
9KCIUTyaTal|H, TIPH TOCTIKEHUU KOTOPHIX MPUMEHEHHE 00bEKTa JOHKHO OBIThH
MIPEKPAIIEHO HE3aBUCUMO OT €TI0 COCTOSIHHS:

P(Tpﬂ)z}'- P(Ten)=), 1wl (14)

OTH noKa3aTeu JOJIDKHBI BBI6I/IpaTBC}I Tak, YTOOBI IMpu UX DOCTUKCHHUHA 00BEKT
MPAKTHUYCCKHU CIIC HC TOCTUT IMMPEACIIBHOI'O COCTOAHUA.



9. HAJAEKHOCTDb BOCCTAHAB/IMBAEMbBIX OBBEKTOB

B sHepreTuke 60see uam MeHee KPYIMHbIE O0BEKTHI TTOIBEPTAOTCSI
NEPUOANYECKUM PEMOHTAM I 3aMeHaM (BOCCTAHOBJICHUSIM). TOT/1a TIOSIBIISIOTCSI
UKL pabota — BocctanosieHue (Tp, Ty).

Puc. 9.1. [Ipou3BOACTBEHHBIC ITUKIIBI «PabOTa - BOCCTAHOBIICHUE)
PEMOHTHPYEMOTO O0BEKTA

BHYTpI/I KaXa0ro nNpon3BOJACTBCHHOT'O IUKJIA ITIOBCACHUC 00BEeKTa TCOPCTUYICCKU
MOJXHO y1'[0,Z[06I/ITB ITOBCJACHHUIO HCBOCCTAHABJIMBACMOI'O 00BEeKTA. Torz:a
0e30TKa3HOCTh Ha KaXKIOM HHUKIIC XapaKTCPHU3YCTCA:

Poc(tc) - BeposITHOCTH 0€30TKa3HOM pabOTHI 3a BpeMsl t, OT Havajia IIMKIIA.

[IpakTH4eCKH MOCe HEKOTOPOTO HAYaJBLHOIO MePUOJia MPUPAOOTKH, MOKHO
10JIaraTh, 4T0 BU 3aBUCUMOCTH P, (t,) He 3aBUCUT OT k M OJJUHAKOB JIJIs1 KaXKI0I0
nukia. Kaxxaomy MUKy TOrJja COOTBETCTBYET HEKOTOPasi HHTEHCUBHOCTh OTKa30B

Ecnu uckimo4nTh U3 pacCMOTPEHHS BpeMsi BOCCTAHOBIICHHS HA KaXKIIOM IIUKJIIE
(0OBEKT B ATOT MEPHOJ] HE U3HAINBACTCS ), TO OTKa3bl (POPMHUPYIOT MOTOK.
Cpennuii mapameTp NMOTOKa OTKA30B (4aCTOTa OTKA30B) OMPENEIIAeTCs KaK
OTHOIIIEHNE MAaTEMaTUYECKOTO OXKHIaHUS KOJIMYECTBA OTKA30B 32 HHTEPBAI
BPEMEHU K JIJIMHE 3TOT0 WHTEpBaja:

(15)



Q(r) - cpenHee KOIMUYECTBO OTKA30B 32 BpeMs t, HiIn

(16)
IJIe M - YUCJIO OTKA30B 1- TOr0 00BEKTA /10 BPEMEHH ty, .
N- 41CI0 UCIIBITBIBAEMBIX OOBEKTOB.

[TockonpKy BTOpOI 0TKa3 00bEKTa MOKET IPOU30MTH TOJIBKO MOCIIE €T0
BOCCTAHOBJICHMSI, TO IIOKA3aTeIN IPUOOPETAIOT BUL:

A (t,) = A =const (17)
P (t)=Fy(t)=e™ (18)
0, () =0 =1-¢" (19)
Q1) = At W(ty.1,) =W (1) = 2 (20)

}m{ :;0 (21)



10. TIOKA3ATEJIA JOJITOBEYHOCTU OB BEKTA

OCHOBHBIE XapaKTEPUCTUKU JOJITOBEYHOCTH 00BEKTA: CPETHUN CPOK CIIyKObI - Tc
U cpeaHuit pecypce - Tp.

J171s1 BOCCTaHABIMBAEMOTO OOBEKTA CPEAHUI CPOK CITY>KOBI CKJIa/IbIBAETCA U3
YepeyronIuXcs MepUuo0B paboThl U BOCCTAHOBIICHUS U MPEACTABIISIET COOOI
CPEAHIO0 KAJICHIAPHYIO MPOJIOJIKUTEBHOCTD SKCILTyaTallul 00BbEKTA OT Havasa
AKCIUTyaTallK WK €€ BO30OHOBIIEHUS MOCIE MPEAYyIPEAUTEIHHOTO PEMOHTA 0
HACTYIUJICHUS MPEJIETLHOTO COCTOSHHUSL.

T:p = ETR'.(' + E Toe (22)

Cpennuii pecypc 00beKTa peCcTaBIsIeT COO0H CpeHIO HapaOOTKy OT Havaia
OKCIUTyaTalyy 10 HACTYIJICHUS MIPEACIBHOTO COCTOSTHMS. J[71s1
BOCCTaHABIIMBAEMBIX O0OBEKTOB ATH XaPAKTEPUCTUKH COBITAIAIOT U OMPEACIISTIOTCS
cpeaHel HapabOTKOM 0 toy.



11. PEMOHTOIPUTOAHOCTD

KonnuecTBEHHO pEMOHTONPUTOJHOCTh MOKET ObITh OIPEIETIEHA TOJIBKO AJIs
BOCCTAHABJIMBaeMbIX 00BEKTOB. [Ipu 3TOM ciieyer pa3inyaTh CIEAYIOLIUE
IIPUHLUNKAIBHO Pa3HbIC BUJbI PEMOHTOB: aBApUMHO-BOCCTAHOBUTEIBHBIE U
IIJJAHOBOIIPEAYTIPEIUTEIIBHBIC .

HpI/I aBapHﬁHO-BOCCTaHOBI/ITCHLHBIX PEMOHTAX BPEMA BOCCTAHOBJICHUA ts
CKJIaJbIBACTCs H3:

» BpeMeHU OOHAPYKCHHsI IIOBPEKICHUS,
» BpPEMEHHU yCTpaHCHHsI HEUCITPABHOCTH.

OnHu 3aBUCAT OT paaa CHy‘IaI‘/’IHLIX q)aKTOpOB N OOCHHUBAIOTCA:

> BCPOATHOCTBIO BOCCTAHOBJICHUA 34 3aJTAHHOC BPCMA t:

G,(t)=P(t, <t,)-

» HMHTECHCHBHOCTBIO BOCCTAHOBJICHUS:

(23)

B otiinuue oT aBapuiHBIX IIJIaHOBO-IIPEAYIIPEAUTEIBHBIE PEMOHTHI IIPOBOISTCS C
OIpezieNIEHHON 3a071aroBpEMEHHOCTBIO, a UX IJIUTEIBHOCTD 3aBEA0MO
yCTaHOBJICHA U3BECTHBIM NepedHeM padboT. OTHOCUTENbHAS JJIUTEIBHOCTh
IPEAYNPEIUTEIBHOTO PEMOHTA

T/ =Wyl

" (24)



12. XAPAKTEPUCTHUKU BOCCTAHOBJIEHUA

Cpennsist mpoI0JDKUTEHFHOCTh OT HavYalla 0 OKOHYaHUSI BOCCTAHOBJICHUS
paboTOCTIOCOOHOCTH TPU aBAPUUHOM PEMOHTE:

(25)

Eciii "HTEHCHBHOCTH BOCCTAHOBJICHHS IIOCTOSIHHAS BenunHa W(t)=p=const, a
3akoH Ga(t) - PKCIIOHEHITUAIbHBIN, TO

Ga(f)y=1—e* (26)

NG

LD o o o e e

1§

>

Puc. 12.1. 3aBuUcCUMOCTb BEPOSITHOCTH BOCCTAHOBJICHHSI OT BPEMEHU

Torz:a CpeaAHCC BpEMs BOCCTAHOBJICHU A L OIIPCOCIIACTCAL

Cou (27)

ATO HamOoJiee MPOCTON U YaCTHBIN CiIy4au, HO OH UMEET OOJIbIIOE MPAKTHUYECKOE
3HAYEHHE, NOCKOJIbKY PEAJIbHbIN 3aKOH BPEMEHHU BOCCTAHOBJIEHUSI MHOTHX
DHEPTreTUYECKUX 00BEKTOB OJIM30K K SKCIIOHCHITHATHHOMY.



13. KOMIUVIEKCHBIE ITOKA3ATEJIN HAAEKHOCTH

Koagppuyuenm zomosenocmu

KoadhdummenT roroBHOCTH NpeACTaBIsSET CO00M BEPOITHOCTH TOTO, YTO OOBEKT
OKakeTcs paboTOCIIOCOOHBIM B MTPOU3BOJIBLHBI MOMEHT BpEMEHH, KpOMe
TUTAHUPYEMBIX MIEPHOOB, B TEYCHHE KOTOPBIX MCIOIH30BAaHUE €T0 M0 Ha3HAUYCHHUIO
HE TMPeayCMaTPUBACTCH.

HpaKTI/I‘{CCKOC 3HAYCHUC NMCCT BBIPAKCHHUC Kr HJA CJIIy4acB, KOIr'lda HHTCPBAJIbL
BpPEMCHHA 0e30TKa3HOMI pa6OTLI N BOCCTAHOBJICHHUA HA KaXKIOM ITHUKIIC IIOAUYNHACTCSA
9KCIIOHCHIHUAJIBHOMY PAaCIIPpCACIICHHIO!

B=e™: Ga=1-e¢*" (28)
J’t‘_r(!) _ M " A e—l:ﬂ—/i)!
HAA u+A (29)

B MOMEHT BPEMEHH OTHOCUTEIBHO yIaJICHHBIN OT Hayajaa paboThl 00bEKTa:

I
p+ A (30)

Kr=lmx(1) =
r —+ r()

1 1

; . =—
yuuThiBas, yTo  %,a ‘. KoaduimeHT roToOBHOCTH paBeH:

- t 0
Kp =————
(fo-f5) (31)
CranuonapHoe 3HaueHHE K03(PPHUIIMEeHTa TOTOBHOCTH (BEPOSATHOCTh HAXOKICHHS
00BbeKTa B JIF0O0H MOMEHT BpeMEHHU B paOOTOCTIOCOOHOM COCTOSTHUHU paBHA
OTHOCHUTENIbHOM IUTETbHOCTU MPEObIBaHMs 00bEKTa B paOOTOCIIOCOOHOM

COCTO}IHI/II/I) OIIPCACIIACTCA:

(32)
Wi (K Tosi CYyMMapHO€E BpeMst IpeObIBaHMs i-TOro 00beKTa B pabouem
COCTOSIHUH,
N - KOJIMYECTBO OJIMHAKOBBIX OOBEKTOB?

T a6 - IPOIOIDKUTENBHOCTD DKCILIyaTallMK, COCTOAIIAs U3 MOCIEI0BATEILHO
YepenyIONUXCsl MHTEPBAIOB PaObOTHI M aBAPUITHOTO BOCCTAHOBJICHUSI.



Ecnn Bpemena T, pasauyHbl Ul KaXKI0TO U3 00BEKTOB, TO UX CIELyeT
CyMMHPOBaTh:

rae: 'HI - cymmapHast HapaboTKa BceX 0OBEKTOB,
BZ - cyMMapHO€ BpeMsI BOCCTAHOBJICHHUSL.

CMexHBIM TTOKa3aTeeM OTHOCUTENBHO KT sIBisIeTCs g - BEpOATHOCTh HaXOXKIACHHS
00BbEKTa B MOMEHT t B HEpaOOTOCITOCOOHOM COCTOSIHUM.

Koadduiment HeroroBHOCTH (aBApUHHOTO COCTOSIHUS) BBIYUCIISIETCSI:

q(H) =1-xr (1) (34)

(35)

Kosgppuyuenm mexnuueckozo ucnonv3zoeanus

[To cpaBHEHUIO ¢ KO3()(HUITMEHTOM TOTOBHOCTH 3/1€Ch JIOTIOJTHUTEIBHO
YUUTBIBAIOTCS TIPEAYNPEAUTEIbHBIE pEMOHTHI. K., onpesensercst Kak OTHOLICHHE
MaTeMaTHYECKOT0 OKUAAHUS BpeMEHU NpeObIBaHuA 00bEKTa B pab0TOCIOCOOHOM
COCTOSIHUY 32 HEKOTOPBIN MEPUO/] IKCILTyaTAIlMd K CyMME MaTeMaTHIeCKUX
OXHJIAaHUW BPEMEHHU NPEObIBaHUS 00BEKTa B pab04eM COCTOSIHUHU, BPEMEHH
IPOCTOEB, 00YCIOBICHHBIX TEXHUIECKUM O0OCITYy’)KUBAaHHEM, U BPEMEHHU
aBapUITHBIX PEMOHTOB 3a TOT K€ ITEPUOI;

(36)
Trac. T:,KC - BpCMA SKCILTyaTaluu (KaHeHI[apHOC BpeMﬂ).
Ecou BpPCM: SKCILTyaTalluy pa3jindHoO I Pa3HbIX 06'BCKTOB N:
I+
ﬁm = -

rae: tgy - CyMMapHoOe BpeMsi IpelynpeIuTeIbHbIX PEMOHTOB BCEX 0OEKTOB.

K; u K, cBsi3aHBI Mex 1y COO0M COOTHOIIICHUEM:



_Kry

-t (38)

K

IJIe: T - OTHOCUTENIbHAS JUTUTEILHOCTh HAX0XKICHUS BO BCEX BUJaX PEMOHTA BCEX
00BEKTOB.

Cpe,Z[Hee BpeMs Hapa6OTI<I/I BBIUUCIISICTCS
?_H = 'E:TH 'Tsxm ! (39)

KoaddummenT onepaTuBHON TOTOBHOCTH MPEACTABISET COO0H BEPOSITHOCTH TOTO,
4TO O0BEKT, HAXOISCh B PEKUME OXKUAAHHS, OKA3bIBAETCS pabOTOCTIOCOOHBIM B
IPOM3BOJIHLHBIA MOMEHT BPEMEHH t U, HAYWHAsI C ITOTO MOMEHTa, paboTaeT
0€30TKa3HO B TEUCHHE 33JaHHOTO UHTEpBAJa

- - . e A
Kor =K () By(t pg) =——e e
or =K (1) Ry(t pas) Y e (40)

Heooomnyck rnekmpoinepzuu u menaa

DTOT HmoKa3aTeab 0000IIaeT BCe HANEKHOCTHBIE CBOMCTBA CUCTEMBI
sHeprocHaOkeHusi. OH BBIYUCIISETCS KaK MAaTEMATHIECKOE OXKUTAHUE
HEJIOOTITYCKa YHEPTUU MTOTPEOUTEISIM 32 PaCUETHBIN NIEPHOJ] BpeMeHu. Pasnnyaior
JIBa BHJIa HEJOOTITyCKa:

» TIpH 3KCIUTyaTalllH, KOT1a BO3HUKAET 0TKa3 000pyI0BaHUs, IIPUBOISIINAN K
CHIKEHUIO MTPOU3BOIUTENBHOCTH,

» TIpH MPOTHO3HPYEMBIX OTKa3ax, KOTJIa €CTh ONpe/eicHHAs BEPOSITHOCTD
CHIDKEHHMS TTPOU3BOIUTEIILHOCTH, KaK B QyHKIITMOHUPYIOIIECH CUCTeMe, TaK U
B IIPOEKTUPYEMOH.



N1

Puc. 13.1. I'padux Harpy3Ku U HEAOOTITYCK SHEPTUU

B MomMmeHT t; - HacTymaeT oTka3, Harpy3ka npu 3ToM paBHa N;. OTka3 B o0miem
CIlydae MOXKET OBITh HE TIOJTHBIM (4aCTUYHBIM JI0 YPOBHSI Np), OTpaHUIHMBACTCS
4acTh HArPy3KH IO BpeMeHU t,. HemooTmyck B 3TOM cilydae MpornopiroHaieH
3alITPUXOBAHHOM mtomaau (puc. 13.1).

(41)

riae: D(t) - nepunut monrHocTu paBHbIi Nij-Ng. B mpakTudeckux pacuerax
HEJIOOTITYCK BBIYHCIISETCS:

Ad=" (N, —N, A1
y

1o Ka)/JI0My 4acy rpaduxa.

Bo BTOpOM criyyae MOMEHT OTKa3a HEM3BECTEH, HO TOJKHA ObITh U3BECTHA
dbyHKUMS pacnpeaeneHus qeduinuTa Ha peanojaraeMoM HHTEpBajie BPEMEHHU.
Ecnu npeanosioxkuTh, 4TO OTKa3 paBHOBEPOATEH Ha MHTEPBAJIE BPEMEHH, a MPU
OTKa3€ CUCTEMAa MOXET 00eCIeYUTh HAarpy3Ky B pazMepe ToJIbKo Ny, TO CpeIHHI

HCIOOTITYCK COCTAaBUT:

(42)
rac q - BEPOATHOCTD COCTOAHUA CUCTEMBI C OTKA30M,

D - cpenuuit nedunur 3a nepuon T.



IO KAXKJAOMY BHUAY OTKA30B.

IKoHOMUYeCKUIl yuiepd om omkKazoe

VYiep0 npu KaxaoM 0TKa3e MOXKET COCTOSATh M3 JIBYX COCTABJISIOIINX:
V=3pD+ ypAd (43)

IIC: Yop: Yoa - YACIIBHBIC YH_ICp6BI N3-3d HCAOOTITYCKAa MOIITHOCTHU U
QJICKTPOIHECPTUN COOTBCTCTBCHHO.

3a nepuon T
V=3,,T-> WD, + ¥,,04 (44)

Ecnm oTka3 mpuBOIUT HE K MTOJTHOMY TOTAIICHUIO, & YaCTHYHOMY, TO YIIepo
ONPENEIISIIOT TaK:

V=p,,WT > (D, —Pp)At +D V, (4-4)
i (45)

K COXKaJICHUIO, B 3aBUCHUMOCTHU OT YCHOBI/Iﬁ " O6CTO$ITCJ'IBCTB OTKa3a IMOCJICACTBHsI

MOI'YT BECbMa pPa3JiIn4aThbC:A. OHCHKa YACIIbHBIX ymep6013 «B CPCOHEM)» B OTOM

ClIydac CTAHOBHUTCA HpH6HH)KCHHOﬁ. HOG)TOMy HNCIIOJIB30BAHUC ymep6a OT OTKAa30B

B CCPBC3HBIX 9KOHOMHUYCCKUX PACUCTAX OTPAHUYICHO.



14. JIEMEHTBI TEOPUH BEPOSITHOCTEM JIJIS1 PACYETOB
MMOKA3ATEJIEA HAJIEXKHOCTH

OrpaHnunmMmcs 37€Ch KPaTKUM HalIOMUHAHUEM OCHOBHBIX MOHATUN U TEPMUHOB U3
obnactu Teopuu BeposiTHOCTe. OHU UMEIOT BaXKHOE 3HAUYCHHE ISl YCBOCHUS
AJIEMEHTOB TEOPUH HAJECKHOCTH.

Coobvtmue - Bcsikuii (hakT, KOTOPBIA B pe3yJIbTATE OIMbITAa MOXKET MIPOU30MTH WU HE
IIPOU30MTH.

Cnyuaiinaa éequyuna - BEINYNHA, KOTOPasi B pe3yJIbTaTe ONbITA MOXKET
IPUHUMATh TO WM MHOE 3apaHee HEM3BECTHOE 3HAYEHUE.

Jluckpemmuovie u nenpepovignvle geiudunbl. [[UCKPETHBIEC CITyYalHbIE BEJIMYUHBI
MOTYT IPUHUMATh JIMIIb OTAEJIEHHBIE IPYT OT IPYyra 3HAYEHUs, & HEITPEPHIBHbIE
3aMOJIHAOT HEKOTOPBIM IPOMEXKYTOK Ha YMCIOBOU OCH.

YtoObl CpaBHUBATH COOBITHS MO CTETIEHU UX BEPOSITHOCTH, HEOOXOIUMO KaXIOMY
U3 HUX MPUAATh HEKOE YMCII0, KOTOPOE TeM OO0JIbIIe, YeM BEPOSTHEE COOBITHE.

Bepoamnocmus cobvimus - drcieHHas Mepa CTeeHH 00bEKTUBHON BO3MOKHOCTH
coObITHs. JlocTOBEpHOE COOBITHE - BEPOATHOCTH paBHa 1. HeBo3MokHOE COOBITHE
- BeposITHOCTH paBHa (. BeposTHOCTE 11000T0 COOBITHS JIEKUT B HHTEpBaje oT 0
1o 1.

Cummempuunsie codblmus - 3T0 OJJTUHAKOBO BO3MOKHBIE B3aUMOCBSI3aHHBIE
COOBITHS.

Heckoipko coObITHi 00pa3yIoT HOHYIO 2PYyRRY COObImuIL, €CII B Pe3yIbTaTe
OTIBITA JOJKHO MOSIBUTHCS TOJIBKO OJHO U3 HUX.

Hecoemecmmnbie codbimusa B TAKUX OIBITAX HE MOTYT HOSIBUTHCS BMECTE.
Hanpumep, npu 6pocaHny MOHETBHI HE MOT'YT OJTHOBPEMEHHO BBIMTH U OPEJl U
pelIKa.

Craructuyeckas BEpOSITHOCTh YACTOThI BBIXOJa OpJia ONPEACIISIETCS OTHOIIIEHUEM
YKCJia BBIXOJIOB K 00111eMy uKcily OpocaHuit

pAa) = 2
1

BCpOHTHOCTI/I BBIYUCJIAIOT A0 OIIbITA, 4 YaCTOThI - ITIOCJIC.



[Tpu HEOOIBIIIOM YHUCIIE OMBITOB YaCTOTa M/N UMEET CiTydaitHbIid xapaktep. C
YBEJIIMYECHUEM UHCIIa OTIBITOB CITydaifHbIe 00CTOSTEIbCTBA CBOMCTBEHHBIE KaXI0MeE
OTJICTHHOME OTIBITY B3aMMHO TIOTAIIAl0TCS, YaCTOTa CTA0MIH3UPYETCS,
NpUOJIKAsACh K MATEMAaTHIECKOMY OKHJIaHUI0. B pa3nuuHbIX ombITax
OTHOCUTEIbHAS YaCTOTA U3MEHSETCS TEM MEHBIIE, YeM OO0JIbIIe TTPOU3BEICHO
ucrnbeITanuii. Takum 00pa3oM, €CJTM ONBITHBIM ITyTEM YCTaHOBJIEHA OTHOCUTEIbHAS
4acToTa, TO €€ CIeAyeT MPUHSATH 3a MPUOIMKEHHOE 3HAYECHUE BEPOSITHOCTH.

Teopema bepHy/un (3aKk0H O0JIBIINX YKCEN) POPMYITUPYET 3Ty 3aKOHOMEPHOCTD
TaK:

Hpu HEOCPAHUYEHHOM YBeelUYEeHUU HUCA OOHOPOOHbZX He3a6UCUMBLX ONblmoe C
npakmuttecmzl Oocmoeepnocmbfo MOIHCHO ymeepafcdamb, umo yacmoma cooOblmusl
6)/067’1’1 CKOJlb yZOOHO MAI0 OMIAUYANMBbCA 0Nl €20 86EPOANTHOCMU 6 0MOeNIbHOM
onvime.

[Tpumep. [Ipn MHOTOKpaTHOM OpPOCAHUU MOHETHI MTOICUUTHIBATIOCH YHCIIO
nosiBiieHus rep6a. Pe3ynbpTaTel mpeacTaBieHbl B Ta0IHIIE.

Takum 00pa3oM, yCTaHOBJIEHO, YTO OTHOCUTEIbHBIE YaCTOThl HE3HAYUTEIBHO
OTJIMYAIOTCS OT BEPOATHOCTHU NOsIBIEHUS repba paBHoii 0,5. Kpome Toro 3ameTHo,
YTO OTKJIOHCHHS CTAHOBSITCSI TEM MEHBIIIE, YeM OOJIbIE YHCIIO UCTIBITAHU.

BCpOHTHOCTHaH apI/I(I)MCTI/IKa 3HACT TOJILKO JABa I[CﬁCTBPI)I - CYMMHUPOBAHHUC U
YMHOKXCHHUC.

Cymmoit coOBITHI Ha3bIBAIOT COOBITHE, COCTOSIIEE B MOSABICHUH KaXI0TO U3
coOBbITUH WK 000UX COOBITUI BMECTE, B OSIBJICHUU XOTSI ObI OTHOTO U3 HUX.
BepostHOCTE CyMMBI IByX COOBITHI BCeTa O0JIBIIE BEPOSITHOCTEHN ClIaraeMbIX
coObITuid. Eciti cOOBITHSI HECOBMECTHEI, TO:

P(A) + P(B) = P(A+B).
B obmem ciyuae:

P(A+B) =P(A) + P(B) + P(A/B).



P(A/B) Ha3bIBaIOT yCIOBHON BEPOATHOCTHIO COOBITUSL A, BBIYUCICHHYIO MPU
YCIIOBUH, YTO UMEJI0 MecTo coObITHe B. Ycnosue HezaBucumoct A ot B
3aMHCHIBAIOT B BUJE:

P(AB) = P(A),
d YCJIOBHC 3aBUCUMOCTHU HCPABCHCTBOM:
P(A/B) £ P(A).

[Tpumep. [lycTh BEpOSTHOCTH OTKa3a KOTJIA B 0JIOYHOM 3HEProyCTaHOBKE PABHO
0,003, a otkaza Typounsi 0,0007. KakoBa BepOATHOCTh OTKa3a 3HEProodioKa?
OTka3 6;10ka 00yCIIOBJIEH OTKa30M, Kak KOTJIa, Tak ¥ TypOuHbl. Toraa
BEpOSTHOCTH 0TKa3a 6moka: 0,003+0,0007=0,0037.

BeposiTHOCTE CymMMBI COOBITHI BCeria O0bIIE BEPOSITHOCTEN ClaraeMbIX
COOBITHIA.

[TpousBenenneM nByx coObITHI A 1 B Ha3bpIBatoT COOBITHE, COCTOSLIEE B
COBMECTHOM BbINOIHEHUU A 1 B. BepositHOCTh pon3Benenus coObITHIA Beeraa
MEHBIIIE BEPOSITHOCTE COMHOXHUTENEH. B ciyyae B3auM03aBHCUMBIX COOBITUI
BEPOSITHOCTH IPOU3BEICHUS PABHA IIPOU3BEICHUIO BEPOSATHOCTEN OJTHOTO U3 HUX
Ha YCIIOBHYIO BEPOSITHOCTh JIPYrOT0, BEIYHUCIEHHYIO IIPU YCIOBUH, YTO IIEPBOE
IIPOU3OILLIO:

P(AB)=P(A) « P(B/A).

Ecmu coOpiTre A He 3aBHCUT OT B, TO M coObITHE B HE 3aBHCHT OT A:
P(A)=P(A/B).

P(B)=P(B/A).

Bepoamnocmu npouszeedenun 1Byx He3aBUCUMBIX COOBITHIA paBHA IPON3BEACHUIO
BEPOATHOCTEH STUX COOBITHIA:

P(AB) =P(A) « P(B).

[Tpumep. Haiitu BeposiTHOCTH COBMECTHOTO MOSIBJICHUS repOa mnpu
OJIHOBPEMEHHOM OpOCaHUU ABYX MOHET. BeposTHOCTh MmosiBNIeHUs repOa nepBoit
MOHETBI

P(A)=1/2.

BepositHOCTE BTOpOro coositus (B)



P(B)=1/2.
Tak xak coObITHA A 1 B He3aBUCUMBI, TO KHICKOMAasi BEPOATHOCTh PaBHA!
P(AB) =P(A) P(B)=1/2-1/2=1/4.

Ycnoenoit eepoamnocmuro P(B/A)=P4(B) Ha3bIBalOT BEPOSTHOCTb COOBITHS B,
BBIYHCIICHHYIO B MPEIOJIOKEHUH, YTO COOBITHE A YK€ HACTYITUJIIO.

ITpumep. [{Ba cTpeinka (OMATIOH) BBIXOAAT HA OTHEBYIO MO3ULINI0. BeposTHOCTH
TOTO, YTO MEPBBIA CTPEJIOK MOPAXKAET MUILIEHD B IIEPBOM BhICTpelie paBHa 0,8,
BTOpOro - 0,9. HailTu BEpOATHOCTB TOr0, UTO MNEPBBIM HAYMHAIOIIUN CTPEIbOY
nopaxkaet MutieHb. CoObITHE A - MOpaKEHUE MUIIEHH C IIEPBOIO BBICTpPEIIA.
[IepBBIM CTPENIATH MOKET IEPBBIA WII BTOPOM CTPENOK. BEpOATHOCTH TOTO, YTO
HEPBBIM OYIET CTPEIIATh NepBhIi cTpesiok pasHa P(B1)=0,5, Bropoii - P(B;)=0,5.
Vckomasi BEpOSTHOCTb TOTO, YTO NEPBBIM BBICTPEIOM MUIIEHb OYJET MOpakeHa
paBHa:

P(A)=P(B1)-Ps(A)+P(B,)-Pg,(A)=0,5-0,8+0,5-0,9=0,85.

Ilonnas eepoamunocmp coObITUSA A, KOTOPOE MOKET IPOU30UTH BMECTE C OJHUM
u3 coobiTuii Cq, Cy,...Cp, 00pa3yromux NoJHYIO IPyIITy HECOBMECTHBIX COOBITHIH,
onpeeNseTcs:

P(A)=3 P(C,)-P(A/C,)
=l
BeposTHOCTE COOBITHSI A BBIUUCISIETCS B 3TOM Cy4ae Kak X MPOU3BEACHUN
BEPOATHOCTEN KaKJJOTO COUYETAaHUSI COOBITUI HA UX BEPOATHOCTH:

3axkonom pacnpeodesieHua CIly9aiiHON BEJIMYUHBI Ha3bIBalOT COOTHOIICHUE MEXKY
BO3MOKHBIMH 3HAYECHHUSMU CIIy4aliHOU BEJIMYUHBI U COOTBETCTBYIOIUMHU UM
BEPOSATHOCTAMHU. JlJI1 TUCKPETHOM CIIy4allHOW BEJIMYMHBI 3aKOH PaCIpeeIeHuUs
BEPOSITHOCTEN MPEACTABISETCS B BUJIE Psia pacipeaesieHns (TaOIHuLbl WIH

rpaduka):

x, =P,
x, =P,
x; =P,

x, —>P,.



JIns HenpephIBHOM CIIy4allHOW BEJIMYMHBI TAKYH0 XapaKTEPUCTUKY ITOCTPOUTD
HeJb3s. 371eCh OECKOHEUHOE MHOXKECTBO 3HAUEHUH CILIOIIb 3aIIOJIHSIOT
IpoMeKyTOK. [IoaTome i1 HenpepsIBHOM CIIy4allHOM BEJIMYHHBI HE CYIIECTBYET
psaa pacipeneNeHus, B TO ke BpeMs pa3iMyHble 00J1aCTH BO3MOXHBIX 3HAUEHUN
CIIy4allHOW BEJIMYMHBI HE SBIIIOTCSA OAUHAKOBO BEPOSTHBIMU. [103TOMY
NOJIB3YIOTCSI HE BEPOSITHOCTAMHM COOBITHS X=X a BEPOATHOCTHIO X< X, TA€ X -
HEKOTOpas TeKyIlasi IEpEMEHHasl.

BeposTHOCTB 3TOT0 COOBITHS ABNSETCS (PYHKIMEH OT X U Ha3bIBaeTcs PyHKIuen
pacnpeneneHus ciay4aiHoi BenudnHbl F(X):

F(x)=P(X<x)

DTO camasi yHUBEPCAIIbHAS XapAKTEPUCTUKA CIIyYalHOW BENUUYUHBL. OHA MOXKET
WCIIOJIb30BAaThCA KaK JUJIsl HETPEPBIBHBIX, TAK U JJIS1 AUCKPETHBIX CIIyYalHbBIX
BennunH. Oynkuusa F(X) - pyHkius HeyObIBaroias 1 UIMeeT KpaiiHiue 3HAaYeHUS:

F(—0)=0. F(+%)=1
B OTACJIBHBIX TOYKAaX 1 0COOBIX ClIydasaXx OHa MOKCT UMCTb pa3pbIBbI.

YacTo nmosiBiisieTCsl HEOOXOMMOCTh BBIYHCIICHHUS BEPOSTHOCTHBIX XapaKTEPUCTHK
TOTO, YTO CIy4aiiHas BEJIMYMHA PUMET 3HAYCHHUE B UHTEPBAJIC, HAIPUMED, B
npenenax ot o o f.

Pla<x<B)=F(p)—F(a)

[Ipu 5TOM IPUHATO JIEBBIN KOHEL MHTEPBaja BKJIIFOYaTh B y4aCTOK, a IIPaBbId - HE
BKJIIOYaTh. Torna BEpOATHOCTH NONaJAaHus CIIy4aiiHON BEJIUYUHBI, 110
OTIpe/IeNICHUI0, PaBHA MPHUPALICHUIO (PYHKIIMH PACHPEEICHUs HAa 3TOM HHTEpBaJe.

ITepBas npou3BoaHasA (GYHKIUHU paclpeeeHs] Ha3bIBAETCS MIIOTHOCTHIO
pacrpeneneHus Wiv INIOTHOCTBIO BEPOSITHOCTH HENTPEPBIBHOM CIIy4YalHOU
BenuuuHbL. KpuBas, nzo0paxaromas IIIOTHOCTh PACIIPENEIICHHS - KpUBast
pacnpenenenus f(x) (puc. 14.1).



Puc. 14.1. ®yHKuMs ¥ IJIOTHOCTH paclpeaeICHUs CTy4alHOW BEJIUYHHbI

BeposiTHOCTB Monaganus BEIMYUHBI X HA OTPE30K ¢ - 3 paBHA IIOIIAIH KPUBOU
paclipeiesieHus B 3TOM UHTEpBaje

U dyHkumio pacnpeneneHuss MOKHO BbIPa3UTh Yepe3 MIIOTHOCTD:

Oyukuus pacnpezaeneHus 6e3pasmMepHa, a pa3MepHOCTh TNIOTHOCTH
pacnpeneneHus oopaTHa pa3MEepPHOCTH CaMOM CITy4aiHOUW BEJTMYUHEI.

[Tpu AMCKpPETHO U3MEHSIONMICHCS BEIMUMHE TIJIOTHOCTh (DYHKIINH €€
pacmnpeneneHus MPEeACTaBIIeTCs B BUE CTYIIEHYATOW IMHNUN, HA3bIBAEMOM
ructorpamma (puc. 14.2).

e

K fix)




Puc. 14.2. TInoTHOCTB ¥ TUCTOrpaMMa pacrpeaeacHus

HHOI‘I[a TUCTOIpaMMBbI CTPOAT U JJIA HCIIPCPBIBHBIX BCJIMYIHUH.

Ecnn rucrorpamMma 1nmoCTpocHa Ha OIBbITHBIX JAHHBIX, TO MOKHO ITPOBCCTHU
IIJIaBHYIO OFI/I6aIOHIYIO, KOTOpasa 1 IPUHUMACTCH 3a IIJIOTHOCTDH PACIIPCACICHNA.

B mpakTudeckux 3amagax 4acTo HIMEET MECTO CITy4aid, B KOTOPBIX OJUH U TOT JKe
OTIBIT WJIM AHAJIOTHYHBIE OTIBITHI IIOBTOPSIIOTCS HEOAHOKPATHO. B pe3ynbrare
KQXKJIOTO OTIhITAa MOKET MOSIBUTHCS WJIA HE TIOSIBUTHCS HEKoe coObiTre A. Hac
WHTEPECYET BEPOSTHOCTH JIFOOOTO YKCIIA TTOSBICHUH ATOTO COOBITHS B CEPUH.
3amaua permraeTcs MpocTo, €CIIH OMBITHl HE3aBUCUMBI. B 3TOM ciiyuae BepOsITHOCTh
A BO Bcex ombITax onuHakoBa. [lycts mpousBoguTcs 11 He3aBUCHMBIX OIIBITOB, B
Ka)KIOM U3 KOTOPBIX BEPOATHOCTH MOSIBJICHHS COOBITUSI A paBHa P. Torma
BEPOSATHOCTH TOTO, UTO COOBITHE A MOSBUTCS POBHO M pa3 BEIPAKAETCS
bopmyIIoi:

P(mfn):?‘ mon-m ____ n! m_n-m
ﬁp 1 m!'{n—m)! 4

m

j
r7e: n - YACIO COUYETAaHUH U3 N MO M.
q = (I-p) - ecTh BepOATHOCTDH MOSIBICHUSI COOBITHS A B ombITe. JTa opMyna -
pasnoxenue ounoma (q + p)". [TosToMy pacmpeenenne BepoITHOCTEH
Ha3bIBAETCSl ONHOMUHAIBHBIM.

MareMaTtrnyeckoe 05KHIaHHE - 3TO CyMMa IIPOU3BEAEHUIN BCEX 3HAUEHUI
CIIy4aiiHOHM BEJIMYMHBI HA BEPOSTHOCTU ITUX 3HAYECHUI:

[Ipu yBenMYEHNH YKCIa ONBITOB YaCTOTHI MPUOIMKAIOTCS] K COOTBETCTBYIOIIUM
BEPOSITHOCTSM, a CpeaHeapu(PMETHIECKOE 3HAUCHUE CITYIaifHONW BETNYUHBI
MPUOIMKAETCS K €€ MaTEMAaTUUYECKOMY OKuJ1aHuto. [Ipu HenpepbIBHOM Ci1ydailHOM
BEJIMYMHE MATEMATUYECKOE OKUJAHHE:

Jlucniepcnst 1t TUCKPETHBIX CIyYaMHBIX BEJIMYMH SIBIISIETCS MEPOU paCCEUBAHMS:



D[x]=Y (x;—my )’ P,

H

I[J'If[ HCTIPCPBIBHBIX BCIIMYWH BBIYUCIIACTCA TAK:

I[JI}I H&FHHHHOﬁ XAPAKTCPHUCTHUKU PACCCAHUA y,Z[O6HCC BCJIMYNHA, pa3MCPHOCTDH
KOTOpOﬁ COBIMAAACT C PasSMCPHOCTBIO cnyqaﬁHoﬁ BCJINYMHEI. I[J'I}I 9TOI'O U3
AUCIICPCHUU U3BJICKAIOT KOPCHb:

y[x]1=VDIx] _ cpennexsanpatnanoe oTkIOHEHHE (CTAHAAPT CIY4aiHON
BEJINYMHBI )

3HaHUE 3aKOHA pacHpeleNeHUs CIIy4ailHbIX BETUYMH HEOOXOAUMO JJI PELICHUS
MHOI'MX 3aJa4 HaJEKHOCTH.

B »Tux 3agauax BCTpeUaroTCs CaydanHble BEJIMYUHBI, KOTOPBIE MOTYT UMETh
pa3HbIe paCTPEEICHIS BEPOITHOCTEH, ONPEAISIEeMbIX (PU3UIECKON CYIITHOCTHIO
sBiieHnst. Hanbonee BaXHBI SKCIIOHEHIIMATIbHOE U OMHOMUHAJIBHOE
pacnpenenenus, pactpenenenus [lyaccona. I'aycca u BeiiOynna.

HpI/I HUCHBITAHUAX I'PYIIIBI BOCCTAHABJIMBACMBbIX I/IBILCJ'II/Iﬁ B TCUCHUC
(1)I/IKCI/IpOBaHHOI‘O BpPCMCHHU Hapa6OTKI/I cnyqaﬁHoe YHCJI0 OTKAa3aBIINX I/IB,Z[CJII/Iﬁ
HMCCT, KaK IIpaBUJIO, OMHOMHUHAJIBLHOE pacipcacicHuc. BCpO}ITHOCTB TOI'o, 4TO m
I/IS,Z[CJII/Iﬁ n3 O6IHCFO n OTKaXXCT B pa60Te OIIPCACIIACTCA UCPEC3 YUCIIO COYCTAHMU:

Pupn=Cy 0" ™

BeposiTHOCTB TOTO, 4TO ClydaifHas BEJIMUMHA M HE MPEBBICUT 3aJJaHHOTO
3HAYEeHUuI m’

3HaueHue ATOU BCPOATHOCTH AJIAA HCKOTOPBIX N U P Ta6YJ'II/IpOBaHLI " IIPUBCICHLI B
CIIpaBOYHHUKAX.

MaremaTudeckoe OXHUIAHUC 1 JUCIICPCUA CquaﬁHOﬁ BCJINYHNHEI,
pacnpeneneHHoﬁ I10 6I/IHOMI/IHaJII>HOMy 3aKOHY paBHbI, COOTBCTCTBCHHO!

M@m)=n-P. D(m)=vy>=nPq

[Tpu GonpmIKMX U pacnpeaerneHre NpuoIMKaeTcsl K HOpMallbHOMY pacIipeielIeHUIO:



2
a=n-P. ©c°=nPq

VY BoccTaHAaBIMBAEMOI0 U3/EIHS CIy4aiiHOE YKCIO OTKA30B B TEUECHUE
¢ukcrpoBaHHON HapaOOTKH MUMEET yalle Bcero pacnpenenenue [lyaccona.
Oco0eHHO 3TO MPOSBISAETCS B OTKAa3aX B MEPHUO MPUPAOOTKH U3IAEIIHA.

B pacnpenenenun [Iyaccona BEpOSITHOCTb TOTO, YTO Cy4dailHas BeaudnHa M
(Lesas v MOJIOKUTENbHAS ) MPUMET 3HAYEHHWE M paBHA!

IJI€ a - TApaMeTp PACIIPEAECICHHUS.
Marematrueckoe 0KHIaHUE U JUCTIEPCHs B pacnipeaenennn [lyaccona paBHBI:
2
M(x)=y [x]=a

Oo6muit Bun pacripenenenus [lyaccona nokasan Ha puc.14.3.

T v

X
b
4

Puc. 14.3. IlnotHocTh pacnpenenenus [lyaccona

HopmanbsHoe pacnipenenenue (3akoH ['aycca) - 3To npeiesbHbINA 3aKOH, K
KOTOPOMY HPUOIIKAIOTCS BCE APYTUE paclpeaesieHus Py yBeINYCHUH YUCIIa
ucHbITaHu#. B yacTHOCTH 3TOMY 3aKOHY MOIYMHSIOTCS OITUOKU U3MEPEHU.
Bpemst BocCTaHOBIIEHUSI PEMOHTUPYEMBIX U3/IEJINI, KaK IPaBUIIO TaKXke,
pacnpeneneHo no HopmaiabHOMYy 3akoHy. HapaboTka 10 oTkasa
BOCCTAHABJIMBAEMbIX U3JEIUNA U MHOTHE JIPYTHe ClIydyau MOTYT NPUOIMKAThCS K
TOMY pacHpeIeICHUIO.

(DYHKHI/IH HOPMAJIBHOT'O PACIIPCACIICHUA BBITJLAINUT TAK:



rac: a - MaTEMaTH4ICCKOC OXKUAaHHUC,
2
G - IUCIICPCH.

HopmupoBaHHas u ieHTpupoBaHHas GyHKIUS pacipeiesieHus HOpMaJIbHOTO
3aKoHa Ta0yJIMpOBaHa:

Fo(=x)=1-Fo(x) _ cymmerpudHa, 4TO MO3BOMISAET C HOMOIIBIO TAGIINI] OIIPENETIATh

3HayeHus F(X) A HeHOPMUPOBAHHOM U HELIEHTPUPOBAHHOMN (PYHKITHH
HOPMAaJIbHOTO PaCHpEeaeICHNUs:

[ x-a
F(x)=F)|
Ly

[110THOCTBH BEpOSITHOCTH HOPMAJILHOT'O PaCIpe/IeIICHUs paBHA!

MaxkcuManbHOE 3HaYS€HUE IIOTHOCTHU BCPOATHOCTU COOTBCTCTBYIOIICC
ONCHTPUPOBAHHOMY PACCCUBAHUIO M

Puc. 14.4. BousiHre Ha KPUBYIO IDIOTHOCTH HOPMAJILHOTO Paclpeie/ICHus
BEJIMYMHBI cTaHAapTa 6 (61 < G, < G3)



Jliis obneryeHust pacyeToB BEPOATHOCTEH TaOIUIIBI HOPMAJIBHOTO paclpeieieHus
JIeNal0T KOMIAKTHBIMU. JIJ11 3TOTO TaOJIUIIBI COCTABICHBI JIJIsl IGHTPUPOBAHHBIX
CIIy4allHBIX BENTMYMH, Korja a=0 (HyJeBOoe MaTOXKUIaHUE).

Jlst obecniedeHns: yHUBEPCATTLHOCTH TaOJUIT HY>)KHO TTPOBECTH HOPMUPOBAHHUE,
9TOOBI IMETH O€3pa3MepHbIi apryMenT. Jjist aToro nonaraiot o =1. Takum
00pa3oM, IpH LIECHTPUPOBAHUU TIPOU3BOJUTCS MEPEXO]] OT X K (x-a), a IpU
HOPMHPOBAHUH - JICJICHUE HA G. TOoraa BMECTO X MOJy4aeM

X—a

}r

[110THOCTHP HOPMHUPOBAHHOTO U LIEHTPUPOBAHHOTO paclpeeeHus: Ta0yIMpOBaHa:

Ecnu Hapa®oTka x 10 0TKa3a pacmpe/esieHa o HopMajibHOMY 3aKOHY, TO
BEPOATHOCTHh OTCYTCTBHS OTKa3a Ha MPOMexyTke 0-X paBHa:

d MTHTCHCUBHOCTBb OTKA30B:

= F
rae hi=90/Fo_ TaOyIrpoBaHHAs (PYHKIIHUS INIOTHOCTH HOPMAJIBHOTO

pacripeeneHusl.

Pacnipenenenuie ciydaifHOW BETMYMHBI () HA3bIBAETCA JIOTapu(MUUYECKU
HOpPMAaJIbHBIM, €CIIU €€ JIOTapu(M pactpeesieH 0 HOPMAITbHOMY 3aKOHY:

Hapa60TI<a A0 O0TKa3da Yy MHOI'HX HCBOCCTAHABJIMBACMbIX I/IB,Z[CJII/Iﬁ NMCCT HMCHHO
TAaKOC pacCpCaAciICHUC. an.IC BCCTO 3TO TAKHUC U3ACIIUA, OTKA3 KOTOPBIX HACTYIIACT



BCJICACTBUC YCTAJIOCTHOTO PA3PYHICHHA, 9TO COOTBECTCTBYCT TPCTBCMY OTaAlIly
JKU3HCHHOT'O LIUKIJIA - U3HOCY.

HapaboTka Ha 0TKa3 HEBOCCTAaHABIUBAEMBIX M3CIIUIA YACTO TMOJIHHSICTCS
DKCIIOHEHIMAJIBHOMY pacIpeaeseHuIO. /{1 HEro INOTHOCTh BEPOATHOCTH PaBHa:

@(x) = rexp(—h,)

rze A - mapameTp pacupeaeieHus, a QyHKIUs pacipeeeHsI
Ft)=1-¢™

rje t - HapaboTKa.

BepositHocTs 6€30TKa3HON pabOTHI 10 MOMEHTA t paBHa:

P(f) = oM

Hcnonb3yeTcs Takoe paclpeaesieHue PU pACCMOTPEHUY BHE3AIMHBIX OTKA30B,
KOI'/Ia SIBJICHUS CTAPEHUS U U3HOCA BBIPAXKEHBI €200 (2 3Tan HOpMallbHON
AKCILTYaTALMH )KU3HEHHOTO [IUKJIA U3AEHS ). DKCIIOHEHIUATbHOMY
pacnpezeNieHUI0 OTUMHIETCS TaK)Ke HapaOoTKa BOCCTAaHABIMBACMbBIX M3/1ETUI
MEXly COCEAHUMH OTKa3aMu. Bpemsi BocCcTaHOBIEHHUS U3IE€IMH 4acToO
pacnpeesieHo 10 YKCIOHEHMATbHOMY 3aKOHY. DKCIIOHEHIIMAIbHOE
pacnpenenenyue TadyIupoBaHo.

Pacnpenenenue BeliOyina umeeT HapabOTKa HA OTKA3 HEKOTOPHIX
HEBOCCTAaHABIIMBAEMbIX U3EIHUM (YCTAIOCTh):

a, b, to - monoXKUTETHHBIE KOHCTAHTHI (TApaMETPhI paclpeIeeHus t>ty)

[Tpu t = 0 - mosrydaercst IByXnapameTpUuuecKoe pacipeieieHue:

[InoTHOCTB PaclpCaACICHUA BBIYUCIIACTCA:



N fix)

=

W

Puc 14.5. KpuBas miotHocTH pacnpenenenus BeliOyna

r
Tabnuns! pactnipeaenenus BeitOysia a1 3HaueHU @ PUBEICHBI B
CIIPAaBOYHUKAX.

Cy1iecTByeT ellle MHOTO pacipeiesIeHH, HCII0JIb3YEMBIX B pacueTax HaJIe)KHOCTH.
Ecnu u3BecTeH 3ak0H, MPOBECTH Pacy€Thl HECI0KHO, HO JEJIO KakK pa3 B TOM, UTO
3aKOH pacIpe/iesIeHNs 3apaHee HEM3BECTEH.

B texnuxke IIUPOKO IMPUMCHAIOTCSA CJ'Iy‘-IElfIHBI@ BCINYNHBI, BO3MOXXHBIC 3HAYCHUA
KOTOPBIX OIIPCACIIAIOTCA HCCKOJILKHUMH ITapaMCTPaMHU. Takue BeIMYUHBI HA3BIBAIOT
MHOTI'OMCPHBIMU.

3aKOHOM pacIpeieNICHHs TAKMX CIIy4YaiHbIX BETUYMH HA3bIBAIOT NIEPEUEHb Map
YHCeIl U UX BEPOATHOCTH. DTO MOTYT OBITh TAOJIHIIBI C IBOWHBIM BXOJIOM:
(Matpuna X -Y): B aJIeMeHTax 3Hau€HUs BEPOSITHOCTEH, IByMepHast IJIOTHOCTh U
(GyHKLIMA pacmpeaesieHus], yCIOBHOE MaTeMaTHYECKOE OKUIaHNE IBYMEPHOU
CIlydyaifHOW BEWYHHBI PYHKIHUS PErpPEeCCHU, KOPPETSAIMOHHBI MOMEHT U

KO3 GUIUEHT KOPPETSAIUH.

Besiknii 371eMeHT TEXHHUECKOW CUCTEMBI B TIpoliecce (DyHKIIMOHUPOBAHUS
MIPOXOJIUT Psil COCTOSTHUH (paboTa, M3HOC, OTKa3, INITAHOBBIM PEMOHT,
BOCCTaHOBJICHHE).

JlJ11 MaTeMaTUYeCKOTO ONMCAaHUs TaKUX MIOTOKOB COOBITHI, pa3BUBAIOIINXCS B
¢dbopMe cirydaiiHbIX MPOLECCOB, CYIIECTBYET ClieUaIbHasl TEOPUS - MAPKOBCKHE
MPOLECCHI. DTO MPOLIECCHI 0€3 MOCIEACTBUS - COCTOSHUE dJIeMEHTa B OyayIIeM He
3aBUCHT OT €r0 MPOUUIOro. B MapKOBCKOM CIIy4aiiHOM IIPOLIECCE BEPOSATHOCTD
HACTYIUJIEHHsI COOBITUSI B MOMEHT t 3aBUCUT OT COCTOSIHUSI B MOMEHT t-1, HO He
3aBHCHUT OT TOTO, KAKUM IIyTE€M OBbLIO JOCTUTHYTO 3TO COCTOsIHUE t-1.



[Tpu onpeneneHHpIX AOMYIIEHUAX JII000M Cy4yailHbIA POIECC MOXKHO MPEBPATUTH
B MapKOBCKHUH - HEOOXOIMMO B TEKYIIEE COCTOSIHUE DJIEMEHTA BKIKOUYHUTH €r0
IIPOILLIOE.

Ecaun apryMeHT t npMHUMAaET TOJIBKO 3apaHee 3aJaHHbIEe JUCKPETHBIC 3HAYCHUS
(MOMEHTBI IPOBEEHUS PEMOHTOB. ...) U MPOLIECC ABISAETCS MAPKOBCKUM, TO €TI0
Ha3bIBaIOT LIeTIbI0 MapkoBa. MIHTepec npencTasisieT IpoLece, €CJIA MPOCTPAaHCTBO
COCTOSIHUM YETHO WJIM U3MEHSETCS 10 U3BECTHOMY 3aKOHY. B cirydae KOHEYHOTO
JVCKPETHOTO KOJIMYECTBA COCTOSHUM U HENPEPBIBHOTO BPEMEHU PacyeT
IIPOU3BOJIAT I10 NEPEXOAHBIM BEPOSITHOCTSIM.

Ecnu snement nmeet 1=1,2 ... KOHEYHOE YUCIIO COCTOSHUI U COCTOSIHUE
HECOBMECTUMOCTH, TO OHM 00pa3yroT NOJIHYIO IPYIITy COCTOSIHUI. B
HEIMPEPHIBHOM BPEMEHU B JIIO00W MOMEHT t CyMMa BEPOSITHOCTEH BCEX COCTOSTHHMA
paBHa €AMHULIE

LR =1

Omnpenenenne BeposTHOCTEH Kaxkaoro coctossHus Py(t), Po(t), ... u sBusercs
3a7]a4er TEOPUH HAJEHKHOCTH.

N3MeHeHne BEpOATHOCTEN COCTOSIHUMA BO BPEMEHU OIPEIECIIAIOT HA OCHOBE
BeposITHOCTEM nepexosia Pij u3 coctosiHus 1 B j. BeposTHOCTh CMEHBI COCTOSIHUI B
3aUKCUPOBAHHBIN MOMEHT t Bceraa paBHa (), TO3TOMY MEPEXOTHYIO BEPOSTHOCTh
paccMaTpHUBarOT TOJIBKO Ha oTpe3ke At. Ee 3HaueHue onpenensercs
COOTHOILIEHUEM:

P, = 4,At
rae: % - ”HTEHCUBHOCTD I1EPEX0/Ia.

3Hayenune i ONpENENsIeTcs Ha KOPOTKOM OTPE3KE BPEMEHH HAa OCHOBE GOJIBIIOTO
YHCIIa OTBITOB.

BCpOHTHOCTB TOTO, UTO 3a ITPOMCIKYTOK HC HpOHBOﬁI{CT CMEHBI COCTOSIHUI PpaBHaA:

Trac: k - KonmrMyecTBO BO3MOKHBIX MepexXoa0B.



Puc. 14.6. Bo3MOXHbIE COCTOSIHUS M IEPEXO/IbI

Bo3moxHBIE COCTOSTHUS MOXKHO MTPEICTaBUTh B Bue rpada. CTpenku yKa3plBatoT
BO3MO>KHBIE HAMPABJICHUS U3MEHEHUS COCTOSHUA. Tak U3 COCTOSIHUS 1 B ] MOKHO

g (A1) x5 (A1)

HCpCﬁTH C HHTCHCHUBHOCTLIO ,d 06paTHO , d HCKOTOPLBIC IICPEXOAbI

HCBO3MOKHBI.

HpI/IMCHI/ITeJ'IBHO K S9HCPICTUICCKOMY O60py,Z[OBaHI/IIO BO3MOJKHBIC COCTOSHUA
CJIICOYCT TPAKTOBATH pa60Ta - OTKa3, a IIePCXoJabl KaK ITOBPCIKACHUC - pCMOHT.

I[JI}I KaXXao0ro yajia 1c Pa3sMCUCHHBIMU HAIIPABJICHUAMU 1 HHTCHCUBHOCTAMUA
nepexoga Ha OCHOBC ITpaBUJIa CIIOKCHUA BCpOHTHOCTCﬁ CO6JIIOI[&CTC}I YCIIOBHUC:

Eciy MHTEHCUBHOCTS (ILIOTHOCTH BEPOATHOCTH) * ' He 3aBHCHT OT uHTepBaia [t n
MOMEHTA HavaJia 3TOTO y4acTKa - MPOIecc OJHOPOAHBIN. Ho B GonbmnHCTBE
CITy4aeB MHTEHCUBHOCTD 3aBUCUT (YYHKIIMOHATLHO OT /It ¥ TorMa mporecc
CTaHOBUTCS] HEOJHOPOIHBIM.

Bosnukaer Bompoc, KakuM 3HaY€HHEM UHTCHCUBHOCTH MEPEX0/1a CICTyeT
MIOJIb30BAThLCS - OHA MepeMeHHa. [IpaBuiio 3/mech OAHO: MPU MAJIOM KOJIMYECTBE
AJIEMEHTOB CIIEYET MOIh30BAThCS CPEAHUMU 3HAUYCHUSMHA HHTCHCUBHOCTEH, a TIpH
00JIbIIIOM - (PUHATHHBIMH.



V. PACYETBI IIOKA3ATEJIEH HAJIEXKHOCTH TEIT/IOBBIX CXEM TAC

15. PACUET HAJJEZKHOCTHU CXEM

15.1. MeToa pacyera noka3arejed HAAe;KHOCTH NPH UCIOJIb30BAHUH
MapKOBCKHUX IMPOLIECCOB

B ocHoBe »3TOro Mertoja pacyeTra HAACKHOCTH JICKUT OMUCAHUE
GYHKIIMOHUPOBAHUSI JHEPTOOJIOKOB MAapKOBCKUM TIPOIIECCOM C JTUCKPETHBIM
MHO>KECTBOM COCTOSIHUM.

Metoa wuCHONB3yeTCS B MPEANOJIOKEHUH SKCIOHECHIIMAIBHBIX 3aKOHOB
OTIpE/ICJICHUS] BPEMEHHM padOThl M BOCCTAaHOBJEHUA A = CONSt, p; = const.
PaccmoTpum MeTtogudeckue MOAXOAbI K OIEHKE HAJeKHOCTH JHEProOjioKa Ha

npumepe rpada cocrostauii (puc. 15.1) ¢ AByMs cocTOSIHHSIME: pabOTOCIIOCOOHBIM

— 1, moxHOTrO OTKa3a — 2.

A
Crpenku rpada yKa3bpIBalOT HaIpaBICHUS
BO3MOKHBIX HM3MEHEHHM cocTosHuu. llepexon
U3 COCTOSIHHSI 1 B COCTOSIHME 2 OCYIIECTBIISCTCS L

10 MMPpUHOUITY OJHOPOJHOTO MapKOBCKOI'O
Puc. 15.1. I'pad cocrosiauii

Imponecca C NHTCHCHUBHOCTLIO 9HeproboKa

(XapakTepUCTUKON  ABIAETCA  MOCTOSIHCTBO
UHTeHCUBHOCTEN mepexonoB). [lepexon u3 cocrosiHus 2 B 1 ocymiecTBisercs ¢

HMHTCHCUBHOCTBIO |, TaK KakK 3HepFO6HOK ABJICTCA BOCCTaHABJIIMBACMBIM.

BeposTHOCTB TOr0, 4TO B MOMEHT BPEMEHH T + AT 3HEProOJIOK HAXOAUTCS B
cocTosiHUM 1 olleHMBaeTCs CAeAYOUMM alropuTMOM. O4EBUIHO, UTO B COCTOSIHUU
1 5SHeproOJOK MO KCTEYEHUH BpPEMEHU T + AT MOXKET HaXOOUTCA IO JABYM

IMpUYNHaM: 1.1 — B MOMEHT BPCMCHHN T OH HAXOOHJICA B COCTOAHUUN lwuza nepuoa



AT HE nmepemeii B COCTOAHNUC 2, 1.2 — B MOMEHT BPCMCHH T 3HCpFO6HOK HaXOoHJICA

B COCTOSIHUH 2 U 32 TIEpHO]T BpeMeHU AT meperien B cocTosiaue 1.

BepositHocTh HaxoxzeHus »3Heprodsoka B coctossHMM 1 mo m. 1.1
ompezensercs npousBeaeHueM Pi(t) Ha BepoaTHOCTh (1-AAT) TOro, 4TO
HHEPro0JIOK He TMepeliesl B CoCTosiHue 2 3a BpeMms AT. AHajloru4yHo 1o m. 1.2

umeeM P,(t)u-At. cnons3yst MpaBMIIo CI0KEHUS BEPOSTHOCTEH, HAlIEM

P1 (t+ A1) = P1(7)(1-AAT) + Py(t)-At
[Tpeobpasum 3TO ypaBHEHHE K BUJIY:

Pl(‘t + Ar)— Pl(‘t)

A = —\P,(t)+ uPy(1).
T
[Tpu At — 0 nomyunm:
Bl R ) up, ().
T

[Tonobubie muddepeHranbHbIe ypaBHEHUS HA3bIBAIOTCS ypaBHEHUSMU
Konmozoposa. OueBuHO, 4TO MOAOOHOE YpPaBHEHHUE MOXKHO COCTaBUThH JUIS
Kaxzaoro cocrosiHusi rpada. Ilpu stom rpad cocrtosHuil OyaeT OMHCHIBATHCS
cuctemMor nuddepeHaNbHbIX YpaBHEHU, B KOTOPOH HX KOJMYECTBO PaBHO

YHCIIy COCTOSIHUM Ha rpade.
J1J1st BTOPOTO COCTOSIHUS SHEPTO0JI0Ka HallieM

d%(f) — P, (1)+2R().

[Ipu cocraBneHnn audQepeHnanbHBIX YypaBHEHUN I KaXIOTO U3
COCTOSIHMI TIOJIB3YIOTCSI CIICIYIOIIMM MaTeMaTH4YeCKuM mpaBmwioM. [IponsBogHas
BEPOATHOCTH (HAXOXJICHUS JIEMEHTA B KQKJIOM U3 COCTOSHUI) 10 BpEMEHH paBHA
anreOpandeckol cymMMe MPOW3BEACHUN BEPOSTHOCTEH COCTOSHUH (CBSI3aHHBIX
MeXIay coOoi cTpenkamu Ha Tpade) Ha MHTCHCHBHOCTH IMEPEXOJ0B, MPU ITOM

cJlaracMabIC 6CPYTC}I CO 3HAKOM MHHYC, CCJIN CTPCJIKA BBIXOOUT M3 BCPINWHBI, IJIA



KOTOPOH 3alMChIBaeTCsl ypaBHEHHE, U CO 3HAKOM ILTIOC, €CJIM CTPENIKa BXOJUT B
BEpILMHY rpada.
JInst pereHnst CUCTeMbl YpaBHEHHH KoiM020posa TOTIONHUTEIBHO BBOAUTCS

YpaBHEHHE HOPMHUPOBKHU

ZPi(t):l.
[TpumenuTeabHo K Tpady Ha puc. 15.1 MOokHO 3ammcath (OMmycKas s

HPOCTOTHI 3aITUCH T):

ﬂ:—7»P1+MP ,
dt
P+P, =1

IIppy At — o0 yCcTaHaBIMBAETCA CTALMOHAPHBIM PEXKHUM, I KOTOPOIO

CHCTEMA YPABHEHHH 3aIUILIETCS KaK

P+P, =1
u A
W3 pemennsa cnenyer, yto P =—, P = :
A+ A+

I'pad cocrostamii hopMUpYyeETCsS Ha OCHOBE MOCIEIOBATEIILHON MPOLETYPHI
npeoOpa3zoBanus (QYHKIIMOHATHHOW (TEXHUYECKONW CXEMBbI) DSHEpProdjoka B

CTPYKTYPHYIO CXEMY, Ha 6a3e KOTOPOI CTPOUTCS 2pagd 00CMUNCUMBLX COCIOSHUI.



OyHKITMOHATBHAS TETIOBAsk cxeMa dHeprobsioka (puc. 15.2) mpeodpaszyercs
B CTPYKTYPHYIO CXEMY B COOTBETCTBHU C MPHUHIIAIIOM: BKJIIOYAIOTCS TOJIBKO TE

OJICMCHTBI 141 CBsI3H, KOTOPLBIC CTPYKTYPHO OIIPCACIIAIOT HaJICKHOCTb

@(}0

4 6
1 2 3 5
5 Si=e

Puc. 15.2. ®yHKIIMOHAIbHAS U CTPYKTYpPHAsk CXEMBbI
napoTypOMHHOTO SHEProOIoKa:

1 — xoten, 2 — TypOuHa, 3 — IeKTporeHeparop, 4 —
KOHJIEHCATHbIE HACOCHI, 5 — JeaspaTop, 6 — mUTaTeNbHbIC

(GYHKIIMOHUPOBAHUS SHEProOIIOKa.

[1o BustHMIO HaA HaACKHOCTD 23JICMCHTDBI (I)YHKHHOHaHLHOﬁ TEILIOBOM CXEMBI

HHEPro0I0Ka MOXKHO Pa3IeIUTh HAa YEThIPE IPYIIIIbL:

- D3JIEMEHTBHI, OTKa3 KOTOPHIX MPUBOAMT K TOJHOMY OCTAHOBY O3HEpPro0ioKa
(xoten, TypOuHa, TIaBHBIE APOIPOBOJIBI);

- DJIEMEHTBI, OTKa3 KOTOPHIX MPUBOJAUT K YMEHBIIEHUIO SHEPreTHYeCKOu
POM3BOJUTENILHOCTH (MHUTATEIbHbIE U KOHACHCATHBIE HACOCHI, TATOTYThEBHIE
MalIllHBbI );

- DJIEMEHTBHI, OTKa3 KOTOPbIX TMPUBOJUT K MOHUKEHUIO HSKOHOMUYHOCTU
3HEeproOI0Ka (pereHepaTuBHbIE MOJAOTPEBATENH);

- DJIEMEHTBI CUCTEMBI YIIPaBJICHUS U aBapPUITHON 3aIHUTHI.

Otka3 koTjia, TypOHMHBI, 3JIEKTpOTreHeparopa M g3a’paropa (puc. 15.2)

IPUBOJAUT K OCTAHOBY Bcero sHeproOiioka. OTKa3 XK€ MHUTATEeIbHOIO Hacoca

YMEHBIIAET MOIIHOCTh d3Heprodsoka Ha 50 %, a aBapuiHbII OCTaHOB



KOHIEHCATHOTO Hacoca cHmXaeT MomHocTh Ha 30 %. CreneHp aeraiu3aliiun

CTPYKTYPHOU CXEMBI ONPEAEISIETCS XapaKTepOM peIIaeMoi 3aJauH.

Ha ocHoBe cTpyKTypHOI CXeMbl pa3fessioTCcsl COCTOSIHUS 3HEproOsoKa Ha
paboTocrocobHble U HepaboTocmnocoOHbIe. ['pad) BKIIOYAET TONBKO TOCTUKUMBIC

COCTOSHHA.

(Zj +1), rae m—

=

Yucio BOBMOKHBIX COCTOSIHUA OIIPCACIIACTCA KaK Sm =

j=1

KOJIMYECTBO JJIEMEHTOB CTPYKTYpPHOM CX€Mbl, Z — KOJHMYECTBO OJHOTHUIIHBIX
eIMHULl 000pYA0BaHMs, COCTABISIONINX JaHHBIN CIOXKHBIN 3JIEMEHT (Harpumep, 6-
M DJIEMEHT CXEMBI COCTOMT M3 JBYX MAapajuIeIbHO BKIFOYEHHBIX IHUTATEIbHBIX
HacocoB). B oOmiem ciydae CHOXHBIA 3JI€MEHT MOXKET COCTOSTh M3 pabodyux u

PE3CPBHBIX OAHOTHUITHBIX CANHUAIL o60pyz[013aHH;1.

Yucno TOCTHKUMBIX COCTOSHUI HAXOOUTCSI KaK

m ZJ _Z] m*
S=S, 1—2—2 . +11(z -z)-1,
j=1 £j T i=1
rae M, — 4YHCIO CIOXKHBIX DJIEMEHTOB B CXEeMe, OIS KOTOpBIX Zj > Zj —

MAaKCUMAJIbHOI'O KOJIMYCCTBA OTKA3aBIIMWX CAWMHMIL O6OPYI[OB3HI/I$I, IIpu KOTOPOM

HaCTYyIIaCT OTKa3 CJIOKHOTO 3JICMCHTA U KaK CJIICACTBUC — 3H€pI‘O6JIOKa.

Ilpumep 15.1. Onpedenrums Ko3hpuyuenm 20mosHoCmu dHepeoOI0KA, COCMOAUE20 U3

Komia u mypboceHepamopa, CmpyKmypHas cxema Komopoz2o npueeoena Ha puc. 3.3.

_ 41, _ 4
Humencusnocmu omkaszoe snemenmos: Ay = 2107 v, A, = 1107 4.

. _ 2 1. 2
Humencusnocmu eéoccmanosnenuii: iy = 11074, u, = 1,25-10° 4™,

CmpykmypHas cxema cocmoum u3 08yx dj1eMeHmos, m = 2.



YHucno 803MOANCHBIX COCMOSHUL

Komein mypboecenepamop

=11z, +1)=2, + 12, + 1) =L+ 1)1+1) =4,

=1

1 2

maxk kak Z, =1, Z, = 1.
Hucno 0ocmudicumvix cOCmosHull

m 7. m,
S=S (1 ZZJ +1]+ ]

=

_f1-hTh LTh g g3
Z,+1 Z, +1

Puc. 15.3. CtpykTypHas
cxema 2Heprodsioka u rpad
_ _ JOCTUKUMBIX COCTOSIHUM
mak kak Z; = 11, Z; = 23, M, = 0 (omcymcmsyiom

CNOJICHbBLE DNIeMeHmbl, 01 KOMOpbiX Zj > ;).

Hocmuocumvie cocmosanus: (0) = (0, 0) — sunepeobnox pabomocnocoben (komen u
mypb6ozenepamop naxoosmes 6 pabome), (1) = (1, 0) — snepeobrox nepabomocnocoben
(komen omxkaszan, mypboeenepamop pabomocnocoben); (2) = (0, 1) — oswuepeobrok
Hepabomocnocoben (komen pabomocnocoben, mypoozenepamop omkasan). CocmosHue
3) = (1, 1), koeoa omkazanu o00HO8peMeHHO U KOmel u mypbocenepamop,
HeOOCMUICUMO, NOCKOAbKY — 6EPOSIMHOCMb  OOHOBPEMEHHO20  BO3HUKHOBEHUSL  O8YX
HeCOBMEeCMHbIX COOLIMULL  paeHa HYIO (Hanpumep, eciu Komejl OMKA3ax, Mo
pabomocnocobuwvlii mypboceHepamop OCMAaHo8leH U He pabomaem, c1e008amelbHO, He

MooHcem 603HUKHYMb €20 0m1<a3).

Cucmema ypasnenut Konmozcoposa:

ar _

dz‘ _uq "'ﬂvz)Po + P+ w,P,

= 4P — P,
%+H+%:L




Pewas cucmemy, wnanpumep, memooom npeobpasosanuil Jlannaca, uatioem
8eposimHocmy  pabomocnocobrHozo  cocmoanus Py, komopasa  coenadaem ¢

HeCMayuoHapHviM 3HaueHuem Ko3gguyuenma comosnocmu Ki(1):

Po — lulluz 1+ 1 (azealr _ aleazr) lul .u2 ( T _eazr)+ 1 (alealr _ azeazr)’
a,a, a —a, a; +a, a —a,

_(/11"‘/12+:U1+.U2)i\/(31+/12+:“1+.“2)2

; 7 — (At + pypty + Ayt

20e a,, =

Iloocmasnss snavenus Ay, Ay, L, Lo, Hali0em ay = -1,021-10'2; a, = -1,258-10'2.

Hi o
a,a,

U3 evipaosicenus ona Py cnedyem, umo npu v = 0Py =1, anpu 1 —> oo Py =

Pezynemamuvr pacuema no nonyuenmnou gopmyne npusedemvi Ha puc. 3.4. u3z
PUCYHKA cledyem, umo npu T >
Kr 400 v KAv) npubnuscaemcs x
cmayuoHapromy 3uavenuro. Ilpu ©

— 00 cucmema  YpagHeHuu

0,99 Konmozoposa:
0.98 — (A + 25 )Py + P, + 11,P, =0,
AP — P =0,
I I - P,+P +P, =1
400 800 - o
Puc. 15.4. luaamMmudeckoe u Pewas cucmemy
CTaTU4YecKoe 3HaueHus KodpduuueHTa omHocumenvio Py (no npasuny
roTOBHOCTH Kpamepa), natioem:
-1
0 mo | (4 +4,) Hy Mo
PR=10 —-u 0 A —H 0 =
1 1 1 1 1 1
HiHy

2’1#2 + l, + Aty 1+A/ }‘/



Iloocmasus 6 smy Gopmyny ucxoouvie OaHHble, NOIYYUM CMAYUOHAPHBIL

Koaghuyuenm comosnocmu Kr=Py=0,972.

15.2. Ouenka moka3areJieil HaJe:KHOCTH JHEProd/J0Ka 1Mo MoOJeJI JepeBa
coObITHH

I[J'IH OLCHKH rokKazarejen HaACKHOCTH TCIIJIOBAsg CXCMa 3HCpFO6HOKa
NpeaACTaBICTCA COBOKYIIHOCTBIO 3JICMCHTOB, MMCHOIIHUX ITOCICAOBATCIBHOC HWJIN
napajuieJibHOC COCIANMHCHHC. HapannenLHoe COCIMHCHUEC IIOHMMACTCA B TOM
CMBICJIC, UTO UMCCTCA PC3CPBUPOBAHHC (Haan/IMep, IIUTAaTCIbHBIX, KOHACHCATHBIX

HaCOCOB U OPYTUX 3JICMCHTOB CXCMLI).

Mogens nepeBa coObITHM (OTKA30B) MPEJACTABIISICTCS B BUJIC:

rge N — KOJUYECTBO IMOCJIECAOBATEIBHO COEIUHEHHBIX JJIEMEHTOB;, M, k —

KOJIMYCCTBO 2JICMCHTOB C OAHUM U HBOﬁHBIM PE3CPBUPOBAHHUCM.

BepOﬂTHOCTB COCTOsIHUS OTKA30B B 9TOM CJIy4dac:
n m 2 k 3
p—(mo) SR+STIP+2T1P-
-1 =1 1 y=1 1

CooTBETCTBEHHO KO3 (HUILIUEHT MPOCTOS SHEPTrOOIIOKA

P

=P

1 KO3(PUIIMEHT TOTOBHOCTHU

1

“r=lma=p



Mopnenp nepeBa OTKa30B  3alMCBIBAETCS OTHOCUTEIBHO PAaCYETHOIrO
AJIEMEHTa TEIUIOBOM CXeMbI (KOTOPBIMU MOTYT OBITh KOTEN Wi TypOuHa). Takas
MOJIENb JIa€T BO3MOXKHOCTh MPEJICTaBUTh OTJIEIbHBIE COCTOSIHUSI IHEProOioKa:

OTKa3a (aBapuHOIO OCTAaHOBA), YACTUYHON HArpy3KH, INIAHOBOI'O PEMOHTA.

Ilpumep 15.2. Onpeodenums OrumenbHOCMb ABAPULHO2O OCMAHOB8A KOMIA 8C1e0Cmeue
OMKA308 2IeMEeHMO8 MEeNni080U cXemMbl IHepeoONIOKA, NOKA3aHHOU Ha puc. 15.5. Oyenumo
Ko3ghhuyuenm npocmos u ko3pouyuenm 2omosrnocmu dHepeodbIoKa. Mcxoouvie oOanHvie

npeocmasnenvt 6 maon. 15.1.

24 19

23@ 7 d?22<$ Aé 117 D 13

T 18

14
16

15

Puc. 15.5. PacueTHas TerioBas cxema 3HEprooioka



Tabnuma 15.1.

Hcxoanble JaHHbIE M PACYETHBbIE MOKA3aTeIN HAIEXKHOCTH

Yacrora Bpews BepositHocT
Ne na puc. BoccTrano | o7,
HaumeHoBaHmue 3jieMeHTa 35 0TKA30B ©, BJICHUA | 4/rox b cocTosHI
1/ron oTKa3a, P
T, By 4
Koten 1 6,69 38 254,2 2,910
TypGuna 2 2,55 68 173,4 2.1072
DJeKTporeHepaTop 3 0,59 66 39 0,4-107
ITaponpoBos 4 2,1 38 79,8 0,9-10°
CHII0BO# TpaHC(hOpMATOp 5 0,02 26 0,52 6-10°
KomnieHcaTop 6 0,18 22 4 410
KOH/IeHCATHBIIT HACOC 9,10, 11 0,22 37 8,1 9.10™
ITH/T 12 0,024 33 0,8 9.10°
Heasparop 13 0,01 33 0,33 4.10°
BycrepnsIii Hacoc 14, 15, 16 0,35 19,4 6,8 8.10™
[uraTenpHbIi TypGOHACOC 17 1,56 37 57,7 6,6-10°
Hirate b Hbi 18 022 30 66 | 810°
3JICKTPOHACOC
IBJ] 19 0,22 21 4,6 5.10"
JlyTheBOl BEHTUIISATOD 20,21 0,25 27 6,7 8-10™
JlbIMOCOC 22,23 0,27 24 6,5 7.10™
Tommonozasa 24 013 12 16 210"
(raz — ma3yr)
L{upkHacoc 7,8 0,34 94 32 3,6-107

ﬂﬂumeﬂbHOCmb U B8€epoAnHoCnb COCMOAHUA OomKasd cobcmeenno Komia

paccuumolieaemcs KakK

Ty, =6,69-38=2542 1

Ananozuuno — 051 mypOoumsl:

roxa’ Py

_ ;g

8760

=29.1072.




_0,Tg,

= =2.1072.
8760

w,Ty, =2,55-68 = 173,4 %OH; P,

Pacuemnvie noxazamenu wuaoesicnocmu no ()pyZZ/LM dJlemerHmam npu@edeHbl 6

maon. 3.1.

BQPO}ZWIHOCWIb COCMOAHUA OmKAs3a 3Hep206/101<a 6CieOCmeue OmKa308 I1eMeHmo8

Menioeoll CcXembl, npueod}m;ux K ocmaroey Konia.

=

0 4 2 2 3
P=>P+>TIP+> I[P, =(P+P,+P,+P, + P+ P +Py,+Py+Py+Py)+
1 1

i=1 y=1

+ [(P7 Py )+ (P Prg )+ (P Poy )+ (P, Ps )]+ [(Pg PoPi )+ (PuyPisPys )] =

=(2,9-102+2-102+0,4-102+0,9-102+6-10° +4-10*+9-10° +4-10° +
+5.10 +2-107) + [(3,6 102 +(6,6-10°-8-10)+(8-10*f +(7 -10-4)2]+

(9-10f +(8-10*

+ —(0,0638) + [0,000019] + [12 10| ~ 0,0638.

ﬂﬂumeﬂbHOCWlb COCMOAHUA omKas3a

ol =P -8760 =0,0638-8760 =559 %

ron’
Kosgpgpuyuenm npocmos snepeobnoka
q= P _ 0,0638 0,06
1+P 1+0,0638
Kosgppuyuenm comosnocmu
1
K, = =1-9=1-0,06=0,94.

1+P



16. PACYETBI PECYPCA U CPOKA CJ1YXBbI

B Hacrosiiiee Bpemsi 4acTO MOXKHO YCJBIIIATh CCHUIKH Ha U3HOIIEHHOCTD
OCHOBHBIX (DOHJIOB, HCUEPIAHUS IIPOU3BOJICTBEHHOIO pecypca 000py/10BaHHUS.
Taxoro posia apryMeHTbI MPOU3BOAST CHIIbHBIN 3P deKT, HO 000pyaOBaHNE
IPOJIOJKAET UCTIPABHO PabOTaTh, ypOBEHb OTKA30B MPUHIUITNAIBHO HE MEHSETCSI.
Mo>kHO 11 BOOOIIIEe TOBOPHUTH 00 McUepriaHUu pecypca?

OnHO 1emno - oOcCHOBHBIE (DOHIBI M CHUKEHUE UX CTOUMOCTH B TEUCHUE MHOTHX JIET
Y COBCEM JIPYTOE JEJIO - TEXHUYECKOE COCTOSIHUE IKCILTYaTUPYEMOTO
o0opynoBaHus, ero (GU3NYECKUil U3HOC U €ro TEXHUYECKUH pecypc.

N3meHeHue B CTOPOHY YMCHBIICHHUA BO BPCMCHU CTOMMOCTHU OCHOBHBIX (1)OHI[OB,
KaK 6YXFaJ'ITCpCKOI‘O IMOKa3aTcJid - ABJICHUC HOPMAJIBHOC U 3aKOHOMCPHOC U OAKE
AKTYAJIbHOC, YUUTBIBAA HAJIOTOBYIO ITPAKTHUKY.

C yBenuM4eHHEM cpoKa dKCILTyaTallud CTOUMOCTb OCHOBHBIX (DOHIOB CHUXKAETCSI
PaBHOMEPHO € ITOCTOSIHHOM CKOPOCTBIO PaBHOW HOpPME aMOPTU3aLMOHHBIX
OTYUCIIEHUH JJI 3TOrO TUIa 000py10BaHUs. B onpeneneHHbIX yCIOBUsAX 3Ta
CTOMMOCTb MOXET JIOCTUTHYTh HYJIEBOr0 3HaueHus1. O0OpynOBaHKE ITPU ITOM
IIPOJOJIKAET IKCILTYaTHPOBATHCS U UCIIPABHO pabOTaET.

[Tox TEXHUYECKUM PECYPCOM IHEPTETUIECKOTO 000PYI0BAHUS TOHUMAIOT
HapabOTKy 00BEKTa OT Hayalsla HKCIUTyaTallli U €€ BO3OOHOBIEHUS MOCe
PEMOHTA ONPEAECICHHOTO BU/IA 10 JOCTHXKEHUSI UM MPEIETbHOIO COCTOSHHUS,
OTOBOPEHHOT'0 B HOPMATUBHO-TEXHUYECKOU IOKYMEHTAIUU.

[IpenenpHOE COCTOSTHHUE - ATO TAKOE COCTOSIHUE 000PYAOBaHUs, IPU KOTOPOM
JanbHEHIIas €ro KCIUTyaTalus JO0JDKHA OBITh IPEKpaIieHa u3-3a HeyCTPAaHIUMOTO
HapylieHus TpeOoBaHus 0€30MaCHOCTH, WM CHUYKCHHS YPOBHS
paboTOCTIOCOOHOCTH, UJIU HEJOTYCTUMOTO CHIDKEHUS A (PEKTUBHOCTH
IKCIUTyaTaI|H.



Puc. 16.1. Texunueckuii pecypc Kak IpOJOJDKUTEIBHOCTh pA00TOCIIOCOOHOTO
COCTOSIHUSA

Takum 006pa3om, MOHUMAS O] TEXHUYECKUM PECyPCOM MPOI0JDKATETLHOCTh
paboTOCTIOCOOHOTO COCTOSTHUS 00bEKTa MOKHO MPEATOIOKUTh, YTO K KOHILY
3TOTO CPOKa HapacTarIre (H3HOCOBBIE H AP.) TEXHUYECKHE NePEKThI TOCTUTAIOT
TaKOTO YPOBHSI, IIPH KOTOPOM JTalibHEHIIIast SKCIITyaTaIusi 00BbeKTa CTAHOBUTCS
omnacHa Uiy Hed(pdeKTUBHA.

Mexny HauaaoM dKCIUTyaTallui U MIPENEIbHbIM COCTOSTHUEM pacIoiaraercs
yepea dKCIUTyaTallMOHHbIX PEXKUMOB, TUIAHOBBIX U aBapUHHBIX OCTAHOBOB U
peMOoHTOB. MI3MeHeHre ypoBHS HapacTaHus Ae(PEKTOB BO BPEMEHH MOMXKHO
IPEACTABUTH CIECIYIOUMM 00pa3oM: B X0JI€ IKCILTyaTalluid TEXHUYECKOE
YCTPOMCTBO U3HAIIMBAETCS. B MOMEHT t; M3HOC COCTABIISIET ONPEACIICHHYIO
BEJIMYMHY, KaK 3TO [TOKa3aHO Ha pucyHke 16.2. Temn HapacTaHusl U3HOCA BO
BPEMEHU MOXKET OBbITh IEPEMEHHBIM. /17151 IepBOHAYATIBHOIO aHAJIN3a MOXKHO
IPUHATH €0 PABHOMEPHBIM.

Puc. 16.2. U3menenue ypoBHs 1e(heKTOB BO BpEMEHHU



Puc. 16.3. I3MeHenue ypoBHs 1€(PEKTOB BO BpEMEHU C YYETOM IJIAHOBBIX
KalpeMOHTOB.

MMeHHO MaccoBOE HapaCTaHHWE KOJIMYECTBA OTKA30B IKCILIYaTUPYyEMOTO
000pyI0BaHus, Pe3KOE yBEINUEHNE 00BEMOB aBAPUITHOTO PEMOHTA OMPEAETSIOT
JIOTTYCTUMBIH YPOBEHb HapacTaHUsI 1e(EKTOB.

Pecypc 1 ypoBeHb W3HOCA CYIIECTBEHHO 3aBUCAT OT MEPUOAUYHOCTH U TITyOUHBI
MJIAHOBBIX PEMOHTOB.

B cooTBeTcTBHU € OmnpeieIeHUEM KaUTAIbHbBII PEMOHT BBITIOJIHAETCS JJ1s
BOCCTAHOBJICHUS MCIIPABHOCTH WJTU TIOJTHOTO, YUTH OJIM3KOTO K TIOJTHOMY
BOCCTAHOBJICHUIO pecypca U3JIeNvs ¢ 3aMEHON UM BOCCTAHOBJIEHUEM JIFOOBIX €r0
yacTel, BKITtouas 0a30BbIe. YUUTHIBas HOPMATUBHYIO IEPHUOIAIHOCTh
KalUTAJIbHBIX PEMOHTOB TEXHOJIOTMYECKOTO 000PYI0BaHUs, 3aBUCUMOCTh pecypca
OT BPEMEHHM JKCIUTyaTalliy MPEACTABISIET COO0M MUI000pa3HyI0 IUHUIO C JJIMHON
CTYIIEHU paBHOM MexXpeMOHTHOMY nepuony T, (puc.16.3).

OH onpezenseT KaJeHIapHbI MEXPEMOHTHBIN MEPHOA, IEPUOTUIHOCTD U
IPOIOJKUTEIHHOCTH MJIAHOBBIX BUJIOB PEMOHTA B COOTBETCTBHH C HOPMATUBAMU U
HOPMATHBHBIM MEXPEMOHTHBIN pecypc, paCCUMTaHHBINA U3 BEJIMYMHBI €KET0THOTO
pabouero BpeMeHu, paBHoro 6800 yacoB, MPUHATOTO MPH pa3pabOTKe HOPMATUBOB
U TIpY ONITUMAJIbHON 3arpy3Ke 3HeproOJIOKOB.

BryTpu mMexxpemonTHOTO 11MKaa T, Ipou3BoAATCS TEKyIUE U CPEAHUE PEMOHTHI,
obecreunBaronyie paboTOCIOCOOHOCTh YCTaHOBKU. COOTBETCTBEHHO OHU €ITIe
0osee CHUKAIOT YPOBEHb JE(EKTOB.

Bcro peMOHTHYIO TPEIBICTOPUIO MOYKHO BBIPA3UTh HA PEMOHTHOM JIMHUH B BUJE
OOJIBIIIMX WJIM MEHBIINX CTYIECHEH.

CeroaHs B MUpe U3BECTHBI TP NMPUHLIUITHAIBHO Pa3HBIX MOIX0a K OpraHu3alun
PEMOHTHOTO 00CITYKUBaHUS 000PYIOBAHUS:



» CTparerus aBapuiHOTO BOCCTAHOBIICHUSI, IPU KOTOPOH IJIAHOBBIC
npo(uIaKTUYECKUE MEPONIPUATHUS BOOOIIE HE IPOBOJAT, a
aBapUiHbIE BOCCTAHOBUTEIbHBIE PA0OTHI OCYIIECTBIISIOT JIMILb IOCIIE
0TKa3a 00Opy/10BaHuUs;

» CTpaTrerus IIaHOBO-TPEAYIPEAUTEIHHON MPO(YUIAKTHKY, B
COOTBETCTBUH C KOTOPOIl MpodriiakTuuecKre padboThl IPOBOJIAT
IIEPUOANYECKH B 3apaHEE YCTAHOBIICHHBIE CPOKH, HE3aBUCUMO OT
TEXHUYECKOT0 COCTOSIHUSA 000PY10BAHHUS;

» cTparerus npopuIaKTUKU 0 TEXHUYECKOMY COCTOSIHUIO, KOT/Aa
npouIaKTU4eCKre padoThl IPOBOIAT C YUETOM (PAKTUUECKOTO
COCTOSIHUSI 000pYI0BaHUs, OIIPENEIAEMOTO METOIaMU TEXHUYECKOM
JIAAarHOCTUKH.

B oTedecTBeHHOI SHEPreTHKE TOBCEMECTHO MPUHSATA CTPATETUS U CUCTEMA
TUTAHOBO-TIPEAYIIPEIUTEIBHBIX PEMOHTOB C Ha3HAYEHHBIM TEXHUYECKUM
peCypCoM.

Ecnu 1o0aBuTh cronia eme 1 aBapuiiHble PEMOHTBHI, TO MOIYyYUTCS KapTHHA
noo0Has TOH, YTO IpeacTaBieHa B Tadbnuie 16.1.

Ta6nuna 16.1. Ucropus pemonToB TypOunsl K-100-90-6






be30TKa3HOCTh HEBOCCTAHABIMBAEMOr0 OOBEKTA HCXOJHO XapaKTEPU3YIOTCS
KPUBOM MHTEHCUBHOCTU OTKa30B A (puc. 16.4), KOTOPYIO MOXHO MPECTaBUTh B
BU/JI€ KOMITO3UILIMH TPEX COCTABIISAIOIINX:

A=At A A,

rJie: A, -MHTEHCUBHOCTh OTKa30B, 00YCIIOBJICHHAS Je(heKTaMHi NU3TOTOBJICHHS,
MOHTa)Ka, MPUPAOOTKOM 000PYAOBAHHUS, A - HHTCHCUBHOCTH OTKa30B,
HE3aBHCAIIAs OT BPEMEHH JKCILTyaTalliid 00beKTa, ¥ BEI3BAHHAS CITyIaiiHBIMU
NPUYHHAMH, A, - THTCHCUBHOCTb OTKA30B, BBI3BAHHBIX U3HOCOM U CTapECHHEM
000opyIOBaHUA.



Puc. 16.4. XapaktepucTuka >ku3HH 00bEKTa

WMHTEHCUBHOCTh OTKa30B 00OPYAOBAaHUS B 30HE CTAPEHHS K H3HOCA MOYKET
OJIHO3HAYHO XapaKTEepPH30BaTh YPOBEHb HApaCTaHUS AE(PEKTOB.

JIJ1s1 IIaHOBOPEMOHTHPYEMBIX O0OBEKTOB (arperaToB) ¢ MEPHOANYHOCTEIO T,
3aBUCUMOCTh HUHTEHCUBHOCTHU OTKA30B MOKHO MPEICTABUTH:

Puc. 16.5. 3aBUCUMOCTh MHTEHCUBHOCTHA OTKA30B MMOJTHOCTHIO
BOCCTaHABIIMBAEMOTI'0 IPU PEMOHTaX 00BEKTA

B npocreiiiiem ciiydae ypoBeHb HapacTtanus iepextoB 1, MOXKHO onpeenuTh:

W= et A



A Au

Puc. 16.6. 3aBucumMocTh ypOBHS HapacTaOMuX AePEKTOB CTAPEIONIEro 00bEeKTa
IIPY HETIOJTHOM BOCCTAHOBJICHUH €T0 MPH TUTAHOBBIX PEMOHTAX

B nepBom ciyuae (puc. 16.5) npu Ka)K10M IIJIaHOBOM PEMOHTE TEXHUUYECKHUI
pecypc 000pyI0BaHUs MTOTHOCTHIO BOCCTAHABIMBAETCS, BO BTOPOM (puc.16.6) - He
MOJTHOCTHI0. Ecii y HeBocCcTaHAaBIMBAEMOT0 00OBEKTa CPOK KU3HU TR, TO Y
BOCCTAHABJIMBAEMBIX OH BO3pacTaer 10 Ty. Ero BennurHa 3aBUCUT OT PEMOHTHOMN
noauTuk. [Ipy moJTHOM BOCCTaHOBJIEHUH PeCypca MPU KaxKJI0M PEMOHTE CPOK
JKW3HU yBEJIUYUBAETCS OECKOHEUHO. BenmnunHa 101mycTUMOTro YPOBHSI HapacTaHUs
ne(eKToB 3aBUCUT OT Ha3HAYEHHOT'0 MEXPEMOHTHOTO Tieproaa Tr U CKOpOCTH
HapacTaHUs KOJMYECTBA OTKA30B BO BpeMeHU. Ho BOIpoC Kak pa3 v 3aKIH04aeTcs
B TOM, KaK ONPEAEIUTh MOMEHT JJOITyCTUMOT'O HAPACTAHUS KOJTUYECTBA OTKA30B.

Puc. 16.7. 3aBucuMOCTb JOMYCKaeMOTO YPOBHS Je(EKTOB 0OBEKTA OT
MPOIOTIKUTETLHOCTH HA3HAYEHHOTO MEKPEMOHTHOTO TIEPUO]IA



Jlyia onpenenenus J0MyCKaeMoro ypoBHs Je(EKTOB MOXKET CIIYKUTh MOJIETIb,
MO3BOJIAIOILAS OLIEHUTh €r0 B 3aBUCHUMOCTH OT CTOMMOCTU 000pynoBanus @,

. . beM
CTOMMOCTH IPOM3BEICHHBIX PEMOHTHBIX BO3ACHCTBHI 3¢  (3aTPaThl HA PEMOHT),
CpOKa 3KCIUTyaTaluu t, ypoBHs 3arpy3ku ooopyaoBanus I1;, mpon3BoauTeIbHOCTH

" pssiaida HOPMATUBHLIX ITApaMCETPOB (HOMI/IHaJ'IBHaH IMPOU3BOAUTCIIbHOCTDb Hi‘ )
~PeEM

HOPMATHBHbIC PEMOHTHBIC 3aTPATEl 3 U Jp.)

MoxHO IMPCAITOJIOKHUTD:

» JIOTyCKaeMbIi YPOBEHb Je(EeKTOB OOPATHO MPOTOPIIMOHATICH CTOMMOCTH
000py0BaHUs,

» YpOBEHb JePEKTOB TEM BHIIIE, YeM OOJIbIIE 00BEM MTPOU3BOUMOM
MPOTYKITHH,

» YpOBEHb OTKA30B TEM BBIIIIE, YEM JIOJIbIIE KCIUTyaTHPYETCsS 000PyI0BaHHE.

[To cymiecTBy 3Ta MOJIENb MPEACTABISET COO0N MHCTPYMEHT JUArHOCTUPOBAHUS
COCTOSTHUSI 000pYIOBaHUS B I1€JIOM, ITO3BOJISIFOIIETO OIIEHUTh YPOBEHD AE(PEKTOB
000pyI0BaHUs MO PE3yJIbTaTaM €ro 3KCIUTyaTalluy 3a MPOLIEAIINN TePUO/I.

3amada BEIOOpA ONTUMAIBHOTO YPOBHS 1e(DEKTOB M ONTUMAIBHBIX PEMOHTHBIX
BO3JICHCTBHI PEIIAETCS CIETYIONUM 00pa3oM.

Kpurepuii onTHMaIbHOCTH - MAKCUMYM YHCTOT'O JTUCKOHTHUPOBAHHOTO J0X0/1a
(Y1), KoTOpBIil B JAHHOM CIIy4yae UMEET BU/L:

min(Ky + 35 + Vy)

rae: Ky - cymmapHble IpuBeIeHHbIE 3a niepuo T KanuTaabHbIe 3aTPaThl
(MoJepHU3aLHUsl, TEXIIEPEBOOPYKEHNUE, PEKOHCTPYKLIMS U T.1.);

35 - CyMMapHBbI€ €XETOAHbIE IPUBEICHHBIE 3aTpaThl HA 00ECIIEUeHUE
(GYHKIIMOHUPOBaHUS (3aTpaThl HA PEMOHT U TEXO0CTYKUBaHUE);

Vs - cymmapHblil yiiep6 oT HeHaJeKHOCTH (DYHKIIMOHUPOBAHUS 00bEKTA (3aTPAThI
Ha aBapUIHBIC PEMOHTHI, yIIepO OT HEJOOTITYCKA YHEPTUH TOTPEOUTEIISIM HUITH
miaTa 3a CO3/JaHHe U MOJACPKAHUE aBaAPUITHOTO pe3epBa B IHEPTOCUCTEME);

T - pacueTHbIl TEpUO (AJIUTEIBHOCTD JKU3HEHHOTO IIUKJIA).



3aTpathl Ha aBapuifHBIC PAOOTHI OYAYyT 3aBUCETh OT YaCTOTHI OTKA30B
0o0opyI0BaHus, a 3aTpaThl Ha aBAPUMUHBIN pe3epB OT MOKa3aTesield HaJeKHOCTU
obopynoBanusa. OnTuManbHOE 3HAYEHUE YPOBHS HapacTatoumx aedexron U,
OTPENEISAETCS U3 YCIOBHUS:

d(Kp+3;+V5)
d1,

Takum 006pa3om, MOTydeHNE 3aBUCUMOCTH YaCTOThI OTKa30B KOHKPETHOTO
TEMJIOTEXHUYECKOT0 000PYI0BaHUS OT YPOBHS A€(PEKTOB, a OCIETHETO OT
pa3Mepa U nopsiJika pEMOHTHBIX BO3JIEUCTBH, MMO3BOJISIOT MOTYYUTh 3HAUECHUE
KpUTEpHS ONTUMAIIBHOTO pecypca 006opynoBanus TOC u HOCTPOUTH TPAMOTHYIO
PEMOHTHYIO MOJUTHUKY.



17. OBECIIEYEHHUE HAJIE2)KHOCTHU CPEACTBAMU OPTAHU3AIINUA
SKCIJTYATAIIMU DJAEKTPUUECKUX CTAHIIUMA

OCHOBHOI 3a7ja4€il IEKTPUUECKUX CTAHLINI, KOTEIbHBIX, 3JEKTPUUECKUX U
TEIJIOBBIX CETEH SBJISETCS MPOU3BOACTBO, TPEOOpa30BaHUE, paclpeieIeHUE U
OTIIYCK 3JIEKTPUYECKON SHEPTUH U TEIUIa MOTPEOUTETSIM.

B cBs3U ¢ 3TUM OCHOBHBIE 00513aHHOCTH PAOOTHHUKOB:

» coO0Jro/IeHre IOTOBOPHBIX YCIOBHI YHEPTOCHA0KEHUS TIOTPEOUTENICIH;

» ToajepKaHue HOPMAJIbHOTO Ka4eCTBa OTITYCKaeMOW YHEPTHH -
HOPMHUPOBAHHBIX YaCTOTHI U HAMPSKEHUS 3JEKTPHUUECKOT0 TOKA, JaBICHUS
U TEMIIEpaTypbl TEIUIOHOCUTES;

» CoOIoIeHNE ONIePaTUBHO-AUCIIETIYCPCKON TUCIUTIINHBI;

» cojaepxaHue 000pyIOBaHMS 31aHUN, COOPYKEHHUI B COCTOSTHUU
HKCIUTYaTallMOHHON TOTOBHOCTH;

» obecrnieueHNe MaKCUMAIBHOW SKOHOMUYHOCTH U HAJIS)KHOCTH
HHEProONpPOU3BOJICTBA;

» coOuroieHre TpeOOBaHUI TPOMBIIIIJICHHON U ITOXapHOH 0€301acHOCTH B
IPOILECCE IKCIUTyaTalu 000pyAOBaHUS U COOPY KEHHUIA;

» BBITIOJIHEHUE TPEeOOBaHMIA OXpaHbl TPYAA;

» CHI)KEHHUE BPEIHOTO BIMSHUS MPOU3BOJICTBA HA JIIOJIEH U OKPY’KAIOIIYIO
cpeny;

» WCIOJBb30BaHHE JOCTIKEHHUH HAYYHO-TEXHIHUECKOTO MPOrpecca B MENsIX
MOBBILIICHHUS] 5KOHOMHUYHOCTH, HAJCKHOCTH, O€30MMaCHOCTH, yIydIlICHUS
HKOJIOTUYECKOTO COCTOSIHUS SHEPTOOOBEKTOB.

17.1. Ilpuemka 6 3kcnayamauuio

[TyckoBoO# KOMILIEKC JOJIKEH BKIIIOUATh B ce0s1 00eCIeurnBaroly0 HOpMajJbHYyIO
HKCILTyaTaIMIo TIPH 3aJaHHBIX TTapaMETPax 9acTh IMOJTHOTO MPOEKTHOTO 00beMa
HEProoOBEKTA, COCTOSIILYIO U3 COBOKYITHOCTH COOPYKEHUI U OOBEKTOB,
OTHECEHHBIX K OMPEACICHHBIM YHEPTOYCTAHOBKAM JTMOO K SHEPTOOOBEKTY B
1esoM. B Hero BXoasaT 000pynoBaHue, COOPYKEHUS, 3/1aHUS (4aCTh) OCHOBHOTO
MPOU3BOICTBEHHOT'0, BCIOMOTATEIBHOTO, OBITOBOIO, TPAHCIIOPTHOTO, PEMOHTHOTO
U CKJIQJICKOTO Ha3HAuYEHHUs, 01aroycTpoeHHasi TEpPPUTOPHUS], TyHKThI
0OI1IECTBEHHOIO MUTAHUS, 3IPABIYHKTbI, CPEJICTBA TUCIIETYEPCKO-
TEXHOJIOTUYECKOT0 YIPABICHUS U CBSI3U, UHXKEHEPHBIE KOMMYHUKAIIUHU, OYUCTHBIE
COOpPYXEHHsI, 00eCTIeYNBaIOIIIE MPOU3BOICTBO, MIEpeAauy U OTIIYCK



NOTPEOUTENSM IEKTPOIHEPTUU U TEIIA, IPOMYCK CYJ0B WM PHIObI Uepes
CyJONPOMYCKHbIE WJIN PBIOOIIPOITYCKHBIE ycTpoiicTBa. B 00beMe,
IPEyCMOTPEHHOM IPOEKTOM JUIsl JAHHOTO ITyCKOBOI'O KOMILJIEKCA, T0JKHBI OBITH
oOecrie4eHbl HOpMaTUBHbIE CAHUTAPHO-OBITOBBIE YCIOBUS U 0€30I1aCHOCTD IS
paboTarolux, 3aluTa OT 3arpsiI3HEHUH BOJJOEMOB M aTMOC(EPHOT0 BO31yXa,
no>kapHast 6e3onacHoCcTh. [1yckoBO# KOMILIEKC JOHKEH MPOUTH SKCIIEPTU3Y B
YCTaHOBJICHHOM IOPSJIKE.

[lepen mpueMKoOl B SKCILTyaTalMIO SHEPrOO0BEKTA TOKHBI OBITH TPOBE/ICHBI:

» WHAWBUyaJbHBIE UCIIBITAHUS 000PYAOBaHUS U (DYHKIIMOHAIbHBIE
UCHIBITAHUS OTJENBHBIX CUCTEM, 3aBEPIIAIOLTUECS JIJIS1 SHEPTOOIOKOB
IPOOHBIM ITyCKOM OCHOBHOTO M BCIIOMOTATEIBHOTO 000PYA10BaHUS;

» KOMILIEKCHOE OIIpoOOBaHNe 000pyI0BaHUS.

NunuBuayanbapie U QyHKIIMOHATIBHBIC UCTIBITAHUS 000PYI0BAHUS U OTAEIBHBIX
CUCTEM JOJIKHBI OBITh MPOBEJEHBI TEHIIOAPSTINKOM C TIPUBJICUEHUEM TTEPCOHATIA
3aKa34YMKa [0 MPOEKTHBIM CXEMaM MOCJIE OKOHYaHHS BCEX CTPOUTEIBHBIX U
MOHTa)KHBIX pa0oT. [lepes nHAMBHUIyaTbHBIM U (DYHKIIMOHAJILHBIM UCTIBITAHUEM
JIOJDKHO OBITH TPOBEPEHO BBIMOJIHEHHE JAecTBYIomuxX [IpaBu.

I[C(bCKTBI N HCOAOACIIKH, JOIMYINCHHBIC B XOAC CTPOUTCIILCTBA U MOHTAKaA,
BBIABJICHHBIC B XOAC HHAWBUYAJIBbHBIX U (IJYHKHI/IOHaHBHLIX I/ICHBITaHI/II‘/’I, JOJIDKHBI
OBITH YCTPAHCHBI CTPOUTCIbHBIMHA, MOHTAKHBIMHA OpraHU3alUAMHA 10 HaYadJlad
KOMIIJICKCHOI'O OHpO6OBaHI/I}I.

[TpoGHBIE TyCKH 3HEPTrOOJOKOB 10 KOMIJIEKCHOTO OITPOOOBAHMS JOJIKHBI OBITh
poBepeHbl 3akazuukoM. [Tpu mpoOHOM Iycke npoBepsieTcst paboTOCIOCOOHOCTD
000py/IOBaHUS U TEXHOJIIOTUYECKUX CXEM, 0€30MaCHOCTh UX IKCILTyaTal[Uu:
IIPOBEPEHBI U HACTPOEHBI BCE CUCTEMBI KOHTPOJIS ¥ YIIPABJIECHUS, B T.4.
aBTOMATHUYECKOI'0 PEryJIMPOBAHUS, 3AIUThI U OJOKUPOBKH, curHanu3anus u KIIIT;
pOBEepeHa TOTOBHOCTh 000PY0BaHMS K KOMILIEKCHOMY OIIPOOOBaHUIO.

[lepen mpoOHBIM MYCKOM JOJKHBI OBITH MOATOTOBIIECHBI YCIOBUS AJIs1 HAJACKHOU U
0e30MacHOM dKCIUTyaTaluu:

» YKOMILJIEKTOBaH, 00Y4€H MepCOHal, pa3pad0TaHbl H YTBEPIKICHBI
HKCIUTyaTaIl[MOHHbIE HHCTPYKIIMH, MHCTPYKIUHU IO OXpaHe Tpy/a,
OTepaTHUBHBIE CXEMBbI, TEXHUYECKasi TOKyMEHTAaIUs U JOKYMEHTALHS 110
y4eTy ¥ OTYETHOCTH; TOATOTOBJIEHBI 3a1achl TOIUIMBA, MAaTEPHAJIOB,
MHCTPYMEHTA U 3aI4acTeii;



> BBEJICHBI B JICWCTBHE CPEJCTBA IUCIIETIYCPCKO-TEXHOJIOTHIECCKOTO
YIOPABJICHUS C JIMHUAMHU CBSI3U, CUCTEMBI MOKAPHOW CUTHAIM3ALUU U
MOXKAPOTYIEHHUs, AaBAPUHHOTO OCBEIICHUS, BEHTUIISIIUY;

» CMOHTHPOBAHBI U HAJIAXKEHBI CUCTEMBI KOHTPOJIS U yIIPABJICHHS,

» TIOJTy4eHBI pa3pelIeHus] Ha IKCILUTyaTalluio JHEProOObEeKTa OT HAI30PHBIX
OpTraHoB.

KomMmmiekcHoe onpoboBaHue Npou3BoauT 3akazuuk. [IpoBepsercs coBMecTHas
paboTa OCHOBHBIX arperaToB U BCIIOMOTATENILHOTO 000PYI0BaHUS MO HATPY3KOM.

HayanoM KOMIIJIEKCHOTO OPOOOBaHUS CYUTAETCSI MOMEHT BKITIOUEHUS
HEProoOBEKTA B CETh WM N0 Harpy3Ky. KomrmuiekcHoe onpoboBaHue
000pyI0BaHuUs IO CXeMaM, He IPEyCMOTPEHHBIM MPOEKTOM, 3aIlpeIaeTcs.

KommuiekcHoe onpoOoBaHue 000py10BaHUs 3JEKTPOCTAHIIMHN U KOTEIbHOMN
CUMTAETCS MPOBEACHHBIM IIPU YCIOBUU HOPMAJIBHOM U HETIPEPhIBHOW pabOTHI
OCHOBHOTO 000pYy/1I0BaHUS B T€UEHHUE 72 4aCOB HA OCHOBHOM TOIUIHBE C
HOMHUHAJIbHOW HAarpy3Koil ¥ MPOEKTHBIMU napameTpamu mapa i TOC,
IIPELYCMOTPEHHOM B ITYCKOBOM KOMILIEKCE U IPU IOCTOSIHHOM WM IIOOYEPEHOM
paboTe BCEro BCIIOMOIaTeIbHOr0 000PYAOBaHUS, BXOJAIIETO B ITyCKOBOM
KOMILJIEKC.

B anekTpudeckux ceTsix KOMIJIEKCHOE OMPOOOBaHNE CUYUTACTCS MPOBEACHHBIM
IIPU YCJIIOBUM HOPMAJIBHOM M HEMPEPHIBHOM paOOTHI MO HArpy3KOi 000pyA0BaHUS
noacTaHmu 72 yaca, a JIDII - 24 gaca.

B TemnoBbIX ceTax KOMIUJIEKCHOE OMPOOOBAHUE CUUTAETCA MTPOBEACHHBIM MPU
YCIIOBUM HOPMAJILHOW U HEMPEPHIBHOM pabOThl 000PY10BaHUS MO HATPY3KOH B
TeueHue 24 4acoB C HOMUHAJBHBIM JABJICHUEM, IPETYCMOTPEHHOM B IIyCKOBOM
KOMILJIEKCE.

[Tpu KOMIIEKCHOM OIPOOOBAHUY JIOJIKHBI OBITh BKIIFOUYCHBI ITPETyCMOTPEHHBIC
IIPOEKTOM KOHTPOJILHO - U3MEPHUTEIbHBIC TPUOOPHI, OJIOKHPOBKH, YCTPOHUCTBA
CUTHAJIM3AIINU ¥ TUCTAHITMOHHOTO YIIPABJICHHUS, 3alTUTHl U aBTOMATUKH, HE
TpeOyrolure peKUMHON HAJIAIKH.

VY ca0BUS KOMIIEKCHOTO OPOOOBaHUS HA CHU)KEHHBIX MTapaMeTpax
IIPEAyCMaTPUBAIOTCS IPUEMOYHON KOMHUCCHEN.

J71st MOATOTOBKY HEPTOOOBEKTA K MPEABSIBICHUIO TPUEMOYHON KOMUCCUN
3aKa34YMKOM Ha3HA4aeTcsi pabodass KOMHUCCHsI, KOTOpasi IPUHUMAET 10 aKTy
00opyIoBaHKE TOCIE KOMILIEKCHOTO orpoboBanusi. C MOMEHTA MOANUCAHUS aKTa
3aKa34MK HECET OTBETCTBEHHOCTh 32 COXPAHHOCTh 000PYI0BAHUS.



[Tpuemka B 3KCIUTyaTaluio 000pYI0BaHMs 31aHUN U COOPYKEHUH ¢ AedeKTamH,
HEJ0JICTIKaMH 3aIpeIacTCs.

[Tocne KOMIIIEKCHOTO ONPOOOBAaHUS M YCTPAHEHUS BBISIBICHHBIX JE€(PEKTOB U
HEJ0EJIOK KOMUCCHS TOJKHA O(DOPMUTDH aKT IPUEMKH B SKCILTyaTaLUIO
000py/10BaHUs C OTHOCSIIUMUCS K HEMY 31aHUSMU U COOPYKEHUSIMHU.

3aKa3uuK NpesICTaBIsAET MPUEMOUYHON KOMUCCHUU JJOKYMEHTAIHUIO,
MOJITOTOBJIEHHYIO pabouel kKoMuccuen B 00beme, MpeayCMOTPEHHOM
nerctBytouumu CHull u otpacieBsiMU npaBUiiaMy MPUEMKH.

17.2. Ilepconan

K pabote Ha HHEPrOOOBEKTAX AIEKTPOIHEPTETUKH JIOMTYyCKAIOTCS JINIA, UMEIOTINE
crenraIbHOe 00pa30BaHKE U MPOIICIINE OrOTOBKY B 00beMe TpeOOBaHMIA K
3aHUMACMOM JTOJKHOCTH.

Ha sHeproo0bekTax AofKHa MPOBOAUTHCS padoTa C MepCOHANIOM, HalpaBiIeHHAs
Ha o0ecrieyeHne ero rOTOBHOCTH K BBITIOJIHEHUIO PO(eCCUOHATBHBIX (DYHKIIUHN U
nojziep>xanue ero kpanupukanuu. O0yueHrne u HHCTPYKTaX 10 6€30MacHOCTH
TpyJa AOJIKHBI UMETh HETPEPBIBHBIA 1 MHOTOYPOBHEBBIN XapaKTep.

Bce paboTHHKY 32 UCKITIOUEHHEM JIUL] HETOCPEICTBEHHO HE PUHUMAIOIIUX
y4acTUe B TEXHOJIOTHUYECKUX MPOLIECCaX MPOU3BOICTBA 003aHbl IPOXOIUTh
IIPOBEPKY 3HAHWU MPABUJI, HOPM U MHCTPYKLMM IO TEXHUYECKOMN IKCILTyaTallNH,
OXpaHe TpyJa, IPOMBIIIICHHON U TOXKapHOH 0€30MaCHOCTH.

[IpoBepka 3HaHMI OBIBACT MEPBUYHOM, IEPUOINUECKOMN, BHEOUEPETHOM.

Ilepeuunas - nocie 00y4eHHs WM MOATOTOBKH MO HOBOU JTIOJDKHOCTH MPH
nepeBoJie ¢ Apyroit padbotel. [Ipon3BouTCS HE MO3KE OJTHOTO MECSIA CO JTHS
Ha3HA4YEHU HA JOJHKHOCTD.

Ilepuoouueckas - He pexe OJJHOTO pasza B Tpu roja. Jljis onepaTuBHBIX
PYKOBOAMTEIEH U PYKOBOJUTENEH OMepaTUBHOPEMOHTHOI'O MIEPCOHAJIA TPOBEpKa
IIPOU3BOAMTCS HE PEXKE OJTHOTO pa3a B TO.

Bneouepeonoi nposepke 3HaHNi1 IOJBEPTatOTCS JIMIIA, HAPYIIMBIINUE MMPABUIIA
WJIU UHCTPYKIIMU:

3nanue otpacieBbix [1TD, IITh, I1I1b, mexoTpaciieBbIX MpaBuil 6€30MacHOCTH,
JOJKHOCTHBIX MHCTPYKLHUM, MHCTPYKIUU 110 JIMKBUAALIUHA aBAPUU U AP.



Hnua, IMOJIYYMBIINEC HCYIOBJIICTBOPUTCIIbHYIO OLICHKY, IIPOXOAST IIOBTOPHYIO
IMPOBCPKY B TCUCHUC OJHOTO MCCAIIA.

Bormpoc 0 cooTBeTcTBHMY 3aHUMAaeMOM JOKHOCTH pabOTHHKA, HE CIABILIETO
’K3aMeH BO BTOpOH pa3, pemiaeTcst paboToareneM corjaacHo Tpy1oBoOMy KOJEKCY.

17.3. Texnuueckuii KOoHmpono

Ha npeanpusaruu qoimkeH ObITh OPraHW30BaH MOCTOSHHBIN U MEPUOANYECKUN
KOHTPOJIb (OCMOTPBI, TEXHUYECKUE OCBUIETENLCTBOBAHMS ) TEXHUUECKOTO
COCTOSIHUS SHEPrOyCTaHOBOK (00OpYAOBaHUs, 31aHUM, COOPYKEHUI ), OIIPEICIICHbI
OTBETCTBEHHBIE 32 UX COCTOSTHHE U O€30MaCHYIO IKCIUTyaTalllio, Ha3HAUYEH
MEepPCOHAJ MO0 TEXHUUYECKOMY U TEXHOJIOTMYECKOMY HAJ30Py U YTBEPKIICHBI €T0
JOJKHOCTHBIE MHCTPYKITUU.

33I[a‘laMI/I TCXHUYCCKOI'O OCBUACTCIABCTBOBAHMA ABJIACTCA OLICHKA COCTOAHUA,
YCTAaHOBJICHUC CPOKOB U YCHOBI/Iﬁ 9KCILTyaTallhur, a TAKKC MCp, HGO6XOI{I/IMBIX 1A
obecrnieueHus YCTAHOBJICHHOTI'O pECypcCa SHCPTOYCTAHOBKHU.

B o06pem NEPUOANICCKOI0 TCXHUYCCKOI'O OCBUACTCIILCTBOBAHMWA TOJIZKHBI OBITH
BKJIFOUYCHBI:

Hapy>KHbIM U BHYTPEHHUHA OCMOTD,
IIPOBEPKA TEXHUYECKON JOKYMEHTALNH,

UCIBITAHUE Ha COOTBETCTBUE YCIOBUI 0€30I1acCHOCTU 000pYyI0BaHuUs, 30aHUN U
COOPYKEHHM (TMAPAaBINYECKHUE UCTIBITAHUS, HACTPOMKA MPEAOXPAaHUTEIBHBIX
KJIaIIaHOB, UCIIBITAHUSI aBTOMATOB 0€30MaCHOCTH, TPY30MOAbEMHOCTH
MEXaHU3MOB, KOHTYPOB 3a3€MJICHU).

OAHOBPEMEHHO C TEXHUYECKUM OCBUAETEIbCTBOBAHUEM MPOBEPSAETCS UCIIOTHEHHE
IPEANUCAHUI HAI30PHBIX OPraHOB U MEP, HAMEUEHHBIX I10 pe3yJIbTaTaM
pacciieloBaHUs HapyUIeHU paboThl SHEProOOBEKTAa U HECUACTHBIX CIIy4aeB MMPHU
ero o0CIyKMBaHUH, a TAKXKE MEPOINPUATUH, pa3paOOTaHHBIX IIPU MPEbITYIIEM
TEXHUYECKOM OCBHJIETEILCTBOBAHUU. TEXHUYECKOE OCBUJIETEIHLCTBOBAHUE
IPOBOJIUTCS B CPOKH, YCTAHOBJIEHHBIE IEWCTBYIOIUMHA UHCTPYKLIUSIMU HE PExKe
OJIHOT'O pa3a B IIATh JIET. Pe3ynbTaThl TEXHUYECKOTO OCBUIETEIbCTBOBAHMS
3aHOCATCS B TEXHUYECKUI MTACIIOPT SHEPTOOOBEKTA.



DKCIuTyaTaIus 31eKTPOYCTAHOBOK C aBAPUITHO-OMIACHBIMU JIepeKTaMu,
BBISIBJICHHBIMU B IIPOLIECCE KOHTPOJIA U HAPYIIEHUSAMH CPOKOB TEXHHUYECKOTO
OCBUJIETEIbCTBOBAHUS, 3aMIPEIIACTCS.

[TocTossHHEBIN KOHTPOJIb TCXHUYCCKOI'O COCTOAHUA O60py,Z[OBaHI/IH IMPOU3BOAUTCA
OIICPATUBHBIM U OIICPATHUBHOPCMOHTHBIM IICPCOHAJIOM. O0bpeM KOHTPOJIA
YCTAaHABJIIMBACTCA HOpMaTHBHO-TCXHHqCCKOﬁ HOKYMCHT&HHCﬁ.

[lepuonuueckre 0oCMOTpPbI 000PYAOBaHUS, 3JaHUN U COOPYKEHUN TPOU3BOASATCS
paboTHHKaMU, OTBETCTBEHHBIMU 32 O€30MacHyI0 3KCIuTyaTanuto. [lepuoanaHoctsb
yCTaHaBJIMBAETCA PYKOBOJUTENEM, PE3yJIbTaThl GUKCUPYIOTCA B CIIELIMAIIBHOM
KypHaie.

PaGoTHuKH, OCYIIECTBISAIOMINE TEXHUUECKUN U TEXHOJOTUYECKUM HA130D 32
AKCIUTyaTaIe 000pya0BaHHUS:

» OpraHM30BBIBAIOT pacciel0OBaHue HAPYIIECHHUH, KOHTPOJIUPYIOT COCTOSIHUE U
BEJICHUE TCXHUYECKON JOKYMEHTALUH,

» BEIyT y4eT TeXHOJIOTUIECKUX HAPYIICHUH,

» BeIyT y4eT BBIMOJTHEHUS MPO(PHUIAKTHUECKUX MTPOTHBOABAPHIHBIX H
IIPOTUBOIOKAPHBIX MEPOIIPUATHH.

17.4. Ilapoevie u 600ozpeiinvie KomebHvle yCMAHOBKU
[Ipu skcruTyaTaiyy KOTJI0B 00€CTIeUnBACTCA

» HaJEKHOCTh U 0€30MacHOCTh pabOTHI BCETO OCHOBHOTO U
BCIIOMOTaTeJIbHOTO 000PYI0BaHMs,

» BO3MOXKHOCTB JIOCTHIKEHHSI HOMHHAIBHOH MPOU3BOAUTEIHHOCTH.
[IapaMeTpOB M Ka4eCTBa I1apa U BOJBI,

» DKOHOMHUYHBIA PEKUM pabOThI, yCTAHOBJICHHBI HA OCHOBE MCITBITAHUN U
3aBOJICKOM MHCTPYKLUH,

» PeryaupoBOYHBIN AMANa30H HATPY30K JJISl KQXKJIOTO TUIA U BUAA TOIIJIMBA,

» MUHUMAJILHO JIOMyCTUMBIE Harpy3KH,

» JIOITyCTUMBIE BEIOPOCHI BPEIHBIX BEILIECTB B aTMOC(heEpy.

17.5. Ilapomypounnsie ycmanosku
[TapoBbie TypOUHBI JOHKHBI 00ECTICUNBATH:

> HaJCKHOCTbh OCHOBHOI'O B BCIIOMOI'aTCJIBbHOI'O 060py,Z[OBaHI/I$I,
» TOTOBHOCTH MPUHATHUA HOMUHAJIBHBIX SJICKTPUYCCKHUX U TCINNIOBBIX HAI'PY30K
N X USMCHCHHUC 1O TCXHHUYCCKOT'O MUHHUMYMaA,



>

HOPMATUBHBIC ITOKA3aTCJIM S9KOHOMWUYHOCTH OCHOBHOI'O U
BCIIOMOTI'aTCJIBHOI'O 060py,ZLOBaHI/IH.

Cucrema aBTOMaTH4YECKOTO PETyJIMPOBAHUS TYPOUHBI JOJKHA YAOBIETBOPSATH

CJIICOAYIOIIUM YCIOBUAM!

>

>

>

YCTOHYHMBO BBLICPKUBATH 33IaHHYIO JIEKTPUUECKYIO U TEIUIOBYIO Harpy3Ku
1 obecrieunBaTh BO3MOXKHOCTh UX IJIABHOTO U3MEHEHHS,

YCTOMYMBO BBIIEP)KMUBATH YACTOTY BpallleHHsI pOTOpa TYpOMHBI Ha XOJIOCTOM
XO/1y U IUTAaBHO €€ M3MEHSATH (B Ipezenax paboyero quamna3oHa) mpu
HOMUHAJIBHBIX U ITyCKOBBIX ITapaMeTpax napa,

yIep>KUBaTh YaCTOTY BPAICHHs pOTOPA HUKE YPOBHS HACTPONKHU
cpabaThIBaHMs aBTOMaTa 0€301MaCHOCTH MPYU MITHOBEHHOM cOpoce 10 HyJIs
3IIEKTPUYECKON HArpy3KH (B TOM YHCIIE IPU OTKJIIOUYEHUHU TeHepaTopa oT
CEeTH), COOTBETCTBYIOIICH MaKCUMAJILHOMY Pacxo/y rnapa Mnpu
HOMUHAJIBHBIX €T0 MapaMeTpax U MaKCUMAaJIbHBIX MPOIMYCKaxX Mapa B 4acThb
HHU3KOTO JIaBJICHUS TYpPOUHBI.

[TapameTpbl CUCTEMBI pETYJIUPOBAHUS PETJIaMEHTUPOBaHbl. ABTOMAT

0e30macHOCTH JOJIDKCH Cpa6aTBIBaTI> IMIPpU MMOBBIIICHUH YaCTOTHI BPpAILICHUA POTOPA

Ha 10-12% cBepX HOMUHAIBLHOM WJIM JI0 3HAYEHHUS, YKa3aHHOTO 3aBOJIOM-

HN3TrOTOBUTCIICM.

[Ipu ero cpabaTbIBaHWUU 3aKPBIBAIOTCA:

>

CTOIIOPHBIE, PETYJIUPYIOIINE KIanaHbl CBEXKETO Mmapa u rnapa
IPOMITIEPETPEBA,

CTOTIOpHBIE (OTCEUHBIC), PETYIUPYIONINE U 0OpaTHBIE KIIaraHbl 1
perynupytonye auadparMpl U 3aCIOHKA 0TOOPOB Mapa,

OTCEYHBIE KJIallaHbl Ha MAPOMPOBOAAX CBSI3U CO CTOPOHHUMH HCTOYHUKAMHU
napa.

Cucrema 3alIUThI Typ6I/IHBI OT ITIOBBIINICHMUA YaCTOThI UCIIBITBIBACTCA:

>
>

YV VYV

MOCJie MOHTaXa TypOWHBI,

MOCJIC KarpeMOHTa,

Nepe/1 UCTIHITAHUEM CUCTEMBI PETYJTUPOBAHUS COPOCOM HATPY3KH C
OTKJIIOUEHHEM TeHepaTopa OT CETH,

nocJje pa30opku aBToMara 0€30MacHOCTH,

nocJje JTesbHoro (> 30 cyToK) MpoCTosl TYPOHHEI,

nociie pa300pKH CUCTEMBI PETYJINPOBAHHUSI UM OTACIBHBIX €€ Y3JIOB,
IIPU TJIAHOBBIX MPOBEPKax (OAMH pa3 B YETHIPE MECSIA).



Cucrema MaciIoCHAOXEHHS NOKHA 00ECIIEYNBATh:

YV VYV

HAJIS)KHOCTh PaOOTHI arperaToB Ha BCEX PEKUMaX,

0kapo0e30MacHOCTb,

NoJIIepKaHNuEe HOPMAITLHOTO Ka4eCTBa Macjia U TEMIIEPATypHOTO pexnMa,
peIoTBpaIleHIE MPOTEYEK Maciia U MOMaJaHusl €T0 B OXJIAXK/IAIOITY O
CUCTEMY U OKPYKAIOIIYIO CPELy.

PCSCpBHBIC )41 aBapHﬁHLIC MaCJIOHAaCOChI 1 YCTpOﬁCTBa HNX aBTOMaTH4YCCKOI'O
BKIIFOYCHHA JOJIKHBI IIPOBCPATHCA B pa60Te ABa pa3a B MCCill IIpU pa60Te
Typ6oreHepaTopa, a TaKXKC IMCPCa KaXXKAbIM €TI0 ITYCKOM U OCTAaHOBOM.

3anopHasi apMaTypa Ha JIMHHUSIX CUCTEMbl CMa3KH, PEeTyJIMPOBaHUS U YINIOTHEHU N
OIMOO0YHOE NEPEKITIOYEHUE KOTOPOIH MOKET MPUBECTU K OCTAHOBY UITU

MOBPEXACHUIO 000PYI0BaHMsI, TOJKHA OBITH OTNIOMOUpOBaHa B pabodyem

ITOJIOXXCHHNU.

HpI/I OKCILTyaTallun KOHHCHC&HHOHHOﬁ YCTAHOBKH IIPOBOAATCA:

>

npOPHIAKTUYECKUE MEPOTIPUATHS 110 PEIOTBPAIICHHUIO 3arpsI3HEHUM
KOHJIeHcaTa (0TpabOTaHHOM BOBI),

MEPUOINIECKUE YUCTKUA KOHJIEHCATOPOB MPU TOBBIIIIEHHOM JTaBIICHUH
0TpaboTaBIIEro Mapa Mo CPaBHEHUIO C HOPMATUBHBIMH 3HAUCHUSIMU Ha
0,005 krc/em® (5 klla) u3-3a 3arpsA3HEHUS] HOBEPXHOCTH OXJIaXKICHUS,
KOHTPOJIb 32 YUCTOTOM MOBEPXHOCTH OXJIAXKIEHHUS U TPYOHBIX JOCOK
KOHJIEHCATOpa,

KOHTPOJIb 32 PACXOJI0OM OXJIAKIEHHOM BOJIbI (HEMOCPEACTBEHHBIE H3MEPEHUS
WM 10 TEII0BOMY Oanancy). OnTuMH3aius pacxoja OXJIaKIeHHON BOJbI B
COOTBETCTBHUH C TEMIIEPATYPOU U IMAPOBOM HATPY3KOU KOHAEHCATOPA,
POBEpPKa MIIOTHOCTH BAKYYMHOW CUCTEMBI M €€ YIUIOTHECHHSI,

IpOBepKa BOASHOM MIIOTHOCTH KOHJIEHCATa IMMyTeM CHUCTEMaTHYEeCKOTO
KOHTPOJISL COJIECOIEP KaHUS KOHJEHCaTa,

IPOBEpPKa COJEPKAHMSI KUCIOPOIa B KOHJIEHCATE MOCJE€ KOHJIEHCATHBIX
HACOCOB.

MCTO,Z[BI N IICPpUOANIHOCTD ITPOBCPOK YCTAHABINBAKOTCA HHCTpYKHHCﬁ.

Cucrema pereepanun 00ecrieYnBaeT:

>

>

HOPMATUBHBIC TCMIICPATYPbI NMUTATEIbHOMU BOJbI 34 KaXXAbIM
moaorpeBarTciicM 1 KOHCUHBIN e¢ moaorpes,
HaJCKHOCTD TEIIOOOMEHHBIX arraparToB.



Harpes, TemneparypHbie Hallopbl, NEPEOXJIAKICHUE KOHAEHCATa UMEIOLIETO apa
MIPOBEPSIOTCS J0 U MOCJIE KalpPeMOHTa, pEMOHTA MOJA0rpeBaTesiel u 1o rpaduky He
pexe OJJHOTO pa3a B MECHLI.

Oxcmnyaranus [IB/] 3anpemaercs npu:

» OTCYTCTBUU WJIA HEUCIIPABHOCTH 3JIEMEHTOB €TI0 3allUTHI,
» HEWCIIPaBHOCTH KJIallaHa PETYJIATOPA YPOBHSI.

['pynmna [1B]], 06beinHEeHHBIX aBapUHHBIM OTBOJIOM, HE MOXKET
DKCIUTYaTUPOBATHCS IIPU:

» OTCYTCTBUU WJIM HEUCIIPABHOCTH 3JIEMEHTOB 3aIIUTHI XOTs OBl Ha OJTHOM
1B/,

» HEWCIIPaBHOCTHU KJIallaHa PETyIsITOpa YPOBHS,

» OTKJIIOYEHMS 10 mapy jarodoro ITB/I.

HeucripaBHOCTB 3alIMThI WK KJIallaHa TpeOyeT HEMEJICHHOTO OTKIItoueHus. B
npyrux ciaydasx [IB]] BeiBoguTcs u3 paboThl B CPOK, ONIPEACIISIEMbIi
PYKOBOJMTENIEM SHEPrOOObEKTA.

Pe3epBHbIC TMTATENBHBIC HACOCHI M APYT'HE HACOCHBIC arperarthl, HaXOSIIUecs B
aBTOMAaTHYECKOM PE3epBe, JOJKHBI OBITh UCTIPABHBIMH U B TOCTOSIHHON
TOTOBHOCTH K IIYCKY - C OTKPBITBIMH 33JIBFDKKAMH Ha BXOJJHOM U BBIXOTHOM
TpyOOIpOBOaX.

[TpoBepka UX BKIIIOYEHUS U TUTAHOBBIN MEPeXo/] ¢ padOTAIOIIEro Ha pe3epBHBIN
JOJKHBI IPOBOAMTHCS MO FPpa@UKy HE pe’Ke YeM OJUH pa3 B MECHLI.

[Tyck TypOuMHBI 3apeniaeTcs B Ciiyqasx:

» OTKJIOHEHUS MOKa3aTesei TEMI0BOr0 M MEXaHUIECKOTO COCTOSIHUS TypOHHBI
OT JIONYCTUMbIX 3HAYEHUH,

» HEWCIIPaBHOCTHU XOTs OBl OJTHOM W3 3aIIUT ACUCTBYIONINX HA OCTAHOB,

» Hanuuus 1e()EeKTOB CHCTEMBI PEryJIHMPOBAHUS U MMAPOPACTIPEICICHNUS,
KOTOPBIE MOTYT MPUBECTH K Pa3rOHY TYPOWHBI, HEUCITPABHOCTH OJTHOTO U3
MacJIOHACOCOB CMAa3KH, PETyJINPOBaHUs, YIUIOTHEHUN TeHEpaTopa U
YCTPOMCTB UX aBTOMaTnueckoro BkiatoueHus (ABP).

» OTKJIOHEHUS KOJHMYECTBA Macljia OT HOPMaJbHOTO WJIM MIOHM)KCHHE
TeMIlepaTyphl Macia,

» OTKJIOHEHUS KauecTBa CBEXKETO IMapa 1o XHMCOCTaBY.



be3 BKiItOUeHMS BaJIOIIOBOPOTHOIO YCTPOMCTBA MO/1a4a Napa Ha YIUIOTHEHHUS
TypOuH, cOpOC Topsiueil BOJIbI U Mapa B KOHJEHCATOp, MT0/1aya napa Jijis Iporpesa
TypOUWHBI 3aIpenaeTcs.

[Ipu sxcrtyatanuu TypOOreHepaTopa CpeHEKBaAPATUYHOE 3HAUCHHE
BUOPOCKOPOCTH MOJUIMITHUKOBBIX OMOP JOJKHO ObITh HE BhIIe 4,5 MmM/c. [Ipu
MPEBBIIIEHUA HOPMATUBHOTO 3HaYEHUsI BUOPAIIUU JOJKHBI OBITh IPUHSATHI MEPbI
0 €€ CHIDKEHUIO B Cpok He Ooitee 30 cyTok. [Ipu Bubparuu cBeime 7,1 mm/c
HKCIUTYyaTUPOBaTh TypOoarperar 6ojee 7 CyTOK 3alpelaercs, a Mpu BUOpaIuu
11,2 mm/c TypOuHA TOKHA OBITH OTKIIFOUEHA JIEHCTBUEM 3aIUTHI WIH BPYIHYIO.

TypOuna nomxHa ObITH pa3rpy’keHa U OCTAaHOBJIEHA, €CITU B TeueHue 1-3 cyTok
IPOM30MAET MIIaBHOE BO3pacTaHUE JI0O0T0 KOMIIOHEHTa BUOPALIUU OJTHOM U3 OMOp
MMOIIMUITHUKOB HA 2 MM/C.

Okcrtyaranus TypOooreHepaTopa npyu HU3KOYaCTOTHOW BUOPALIUK HEAOMYyCTUMA.
[Tpu nocTrkeHNH BEMUYUHBI | MM/C JJOTKHBI OBITh MPUHATHI MEPHI K YCTPAHEHUIO.

JJ1 KOHTPOJIS 32 COCTOSIHUEM MTPOTOYHOM YaCTH TYpOUHBI U 3aHOCOM €€ COJISIMU
HE peXe OJTHOTO pas3a B MECSL JOJIKHBI IIPOBEPATHCS 3HAYCHHUSI TABJICHUS 11apa B
KOHTPOJIBHBIX CTYNEHSAX TYpOUHBI TPU OJM3KUX K HOMUHAJIBHBIM pacxojax rnapa
4epe3 KOHTPOIUPYEMbIE OTCEKH.

[ToBbieHNE JaBICHHUS B KOHTPOJIUPYEMBIX CTYIEHSX [0 CPABHEHUIO C
HOMMHAJIBHBIM TP JAHHOM pacxoje J0HKHO ObITh He 6oiee 10 %. [Ipu
JTOCTH>KEHUH B KOHTPOJIMPYEMBIX CTYIIEHSX MPeIeIbHBIX 3HAUeHUI TaBICHUS U3-
3a COJIEBOTO 3aHOCA JAOJDKHA OBITh POBE/IEHA MMPOMBIBKA HJIM OYHCTKA IPOTOYHOI
4acTH TypOUHBI.

Typ6HHa JOJIDKHa OBITh HCMCIJICHHO OTKIIIOYCHA IICPCOHAJIOM IIYTCM BOSHCﬁCTBHH
Ha BBIKJIIOYATCIIb (KHOHKy aBapHﬁHOFO OTKJIIO‘{CHI/IH) IMpHU OTCYTCTBUHU HUJIN OTKA3C
B pa60Te COOTBCTCTBYIOIIHX 3aIINUT B CIIyHasdX:

» TOBBIIIECHNE YaCTOTHI BpallCHUsA POTOPA CBCPX YCTABKHU Cpa6aTBIBaHI/IH
aBTOMarTta 6630HaCHOCTI/I,

HCIOIIYCTUMOTO OCCBOI'0 CABHUI'A pOTOPA,

HCAOIMYCTUMOTO NU3SMCHCHUS ITOJIOKCHUA pOTOpAa OTHOCUTCIIbHO NUJIIMHAPOB,
HCAOIMYCTUMOT'O ITOHWKCHUA TaBJICHUA Macjia,

HCIOIMYyCTUMOT'O CHUKCHUA YPOBHS Maclia,

YV YV VY

HEJIOMYCTUMOT'O MTOBBIIICHUS TEMIIEPATYPhl Macja Ha CIIMBE JII000TO U3
MOJIIMITHUKOB, MOAIIMITHUKOB YIUIOTHEHUS Bajia reHepaTopa, Jrooou
KOJIOJIKM YITOPHOTO MOAIIUITHUKA TypOoreHepaTopa,



BOCIIJIAMEHEHUS Macia Ha TypOoarperare,

HEJO0MyCTUMOTI'0 TIOHMKEHUS Nepenaia JaBlIeHHs Macjo - BOJOPOJ B
CUCTEME YIUIOTHEHMH Bajia TypOoreHeparopa,

OTKJIFOUEHUS BCEX MACISTHBIX HACOCOB CUCTEMBI BOJOPOIHOTO OXJIAXKACHHUS
TypOoreHeparopa,

OTKJIIOUEHHUE TypOoreHepaTopa u3-3a BHyTPEHHETO MOBPEKICHHUS,
HEJOMYCTUMOTO MOBBIIICHUS JaBJICHUS B KOHJEHCATOPE,

HEJOMyCTUMOTO Tepenaja JaBJIeHHs Ha MOCIeAHEN CTyleHn TypOuH ¢
IPOTUBO/IaBJICHUEM,

BHE3AITHOT'O TOBBIIIEHHsI BUOpaluu Typboarperara,

HOSIBJIEHNE METAITINYECKHUX 3BYKOB U HEOOBIUHBIX IIIyMOB BHYTPH TypOUHBI
WM TypOoreHeparopa,

MOSIBJIICHHE UCKDP WJIU IbIMA U3 MOIIUITHUKOB U KOHIIEBBIX YIIJIOTHEHUH
TypOHMHBI WK TypOOreHepaTopa,

HEJOMYCTUMOTO TIOHMKEHHS TEMIIEpaTyphl CBEKETO Mapa WK napa mocie
IpOMIIEPETPEBA,

HOSIBJIEHNE THIPABINYECKUX YAAPOB B apOIPOBOIaX CBEXKETO Mapa,
IpoOMIIEpErpeBa Uil B TypOUHeE,

oOHapyXeHHe pa3pbiBa WM CKBO3HOM TPEIIMHBI HA HEOTKIFOUAEMBIX
y4JacTKaX MaclIopoBOAOB U TPYOOIIPOBOIOB MAPOBOASIHOTO TPaKTa, y3Jax
napopacrnpeaeneHus,

IpeKpalleHue MPOToKa OXJIaKAaroeil BOAbl 4epe3 cTaTop
TypOoreHeparopa,

HEJO0MyCTUMOI'O CHIKEHHUS PAcXo/ia OXJIaKJaoLIe BObl Yepes
ra300XJIaUTeNH,

MCYE3HOBEHNE HANPSKEHUS HA YCTPOMCTBAX JUCTAHIIMOHHOTO U
aBTOMATUYECKOTO YIPABJICHUS WM HA BCEX KOHTPOJIbHO-U3MEPHUTEIbHBIX
npudopax.

TypOuna nomxHa ObITH pa3rpy’keHa U OCTAaHOBJIEHA B TIEPUO/, OTIPEACIIEMBbIii

TCXHUYCCKHUM PYKOBOJAUTCIICM 3JICKTPOCTAHIIUHN (C YBCOAOMIICHUCM z[chequpa) B

CIy4asx:

>

3aeaHusl CTOMOPHBIX KJIAMAaHOB CBEXKET0 Mapa WK napa rnocie
IPOMITIEpErpEBa,

3aelaHus PEryJIUPYIOUIMX KIAMaHOB WK OTPhIBA UX IITOKOB, 3a€/IaHUS
MOBOPOTHBIX AuadparM Ui oOpaTHBIX KJIallaHOB OTOOPOB,
HEUCITPaBHOCTEHN B CUCTEME PETYJIUPOBAHUS,



» HapylIeHUs HOPMAJIbHON paOdOTHI BCHOMOTATEILHOTO 000PYIOBAHHS, CXEMBI
Y KOMMYHHUKAIIUI YCTAaHOBKH, €CJIM YCTPAHEHUE IPUYMH HAPYLICHUS
HEBO3MOKHO 0€3 OCTaHOBKH TYpOUHBI,

» yBeJIMYCHUs BUOpAIMU OMOPHI BhIme 7,1 Mmm/c,

» BBISIBJIICHUS HEHCITPABHOCTH TEXHOJIOTUYECKUX 3AIUT, JCHCTBYIOIINX Ha
OCTaHOB,

» 00OHapyXEeHHUs TeUU Macja U3 MOIIIUITHUKOB TPYOOIIPOBOIOB M apMaTypHlI,
CO3JIAal0IIMX OIMACHOCTh BOZHMKHOBEHMS 110Kapa,

» 0OHapyKEeHHUS CBUIIEH Ha HEOTKJIFOYaeMbIX 1T PEMOHTA y4acTKaX
TpyOOIPOBOIOB MAPOBOSHOTO TPAKTA, OTKJIIOHEHUSI KAUeCTBA CBEXKETO Mapa
10 XUMUYECKOMY COCTaBY OT HOPM,

» 00HapyXeHUs HEIOIyCTUMOM KOHIICHTPAIIMK BOIOPO/Ia B ITapTepax
NOJAIIMITHAKOB, TOKOIIPOBOJIax, Macio0ake, a TAKKe MPEBBIILIAIOIINE HOPMY
YTEUKHU BOJOPOJIa U3 KopIlyca TypOoreHeparopa.

Jlnia ka0 TypOMHBI JOKHA OBITH ONpeieNieHa IITUTENbHOCTh BbIOETa poTopa
IIPU OCTAHOBE C HOPMAJIBHBIM JIaBJICHUEM OTpa0OTAaBILIEro Napa U MpU OCTAHOBE CO
CpBIBOM BakyyMa. [Ipy u3aMeHeHnn 3TON ATUTENBHOCTH JOJKHBI OBITH BBISIBICHBI
¥ YCTpaHEHbI IPUYMHBI OTKIIOHEHUSI.

[Tpu BBIBOMIE TypOMHBI B pe3€pB HA CPOK CEMb CYTOK M O0Jiee TOKHBI OBITh
IPUHATHI MEPBI K KOHCEPBAIMK 000pyI0BaHUs TypOoarperara.

17.6. bnounwvie ycmanoexku TIC

HwxHuii ipeaesn peryiupoBOYHOr0 IUara3oHa SHEPro0yIoKa T0JKEH ObITh
YCTaHOBJIEH HCXOJIS U3 YCIOBHS COXPAaHEHUSI HEM3MEHHOIO COCTaBa padOTaIOLIETO
000pyI0BaHus U pabOThI CUCTEMbI aBTOMAaTHYECKOTO PETYJIUPOBAHUS BO BCEM
Jyana3oHe Harpy30k 0e3 BMEIIaTeIbCTBa IEPCOHAA.

[Tpu skcmmyaTanuy 3HEPro0I0KOB AOKHA OBITH 0OOecrieueHa BO3MOXKHOCTh MX
pabOThl HA TEXHUYECKOM MUHUMYME Harpy30K, JUIsl TOCTUKEHUSI KOTOPOTO
JIOTTYCKAeTCsl U3BMEHEHUE COCTaBa padoTarolero 00opya10BaHUs U OTKIIOUEHHUE
OTZCJIBHBIX CUCTEM aBTOMAaTHUYECKOIO PErYJIUPOBAHMUS.

Hyxauin npecacia peryJimpoBOYHOIO AUAITa30Ha U TEXHUYCCKUU MUHUMYM
Harpy3kKu JOJIKHbBI OBITH YKa3aHbI B MECTHOM HMHCTPYKIHH U JOBCACHBI 10
CBCIACHUA HHCHCTqCpCKOﬁ CJIY)K6LI.

OcTaHOBBI HA HOYHOE BpeMs JTOJKHBI POU3BOJIUTHCS 0€3 pacXoJaKMBaHUs
obopynoBanusa. O60pynoBaHue, MyCKOBBIE U DJIEKTPUUECKHE CXEMBI, apMaTypa,
TEIJIOBasi U30JISIIHUS, PACTOIIOYHOE M BOJIHOE XO35IIICTBO SHEPTOOIOKOB U



BJICKTPOCTaHI_II/Iﬁ JOJDKHBI OBITH B COCTOSAHHH, ITIO3BOJIAIOIICEM 00eCcreynTh
O,Z[HOBpCMCHHBIﬁ ITYCK HC MCHCC IBYX 3HCpFO6HOKOB SJICKTPOCTAHLIUHU ITIOCJIIC
IMpOCTOA 000 MpOoaAOJIZKUTCIIbHOCTHU.

[Tyck sHEpro6I0KOB 3anpeniaeTcs B Cayyasx:

» HaJIW4Ms YCIIOBHH, 3allpelarolinX IMyCK B COOTBETCTBHH ¢ [IpaBmiamu u
UHCTPYKLUSAMU 3aBOJA,

» HEHUCNPABHOCTH JIIOO0N M3 TEXHOJIOTMYECKUX 3alIUT, NEHCTBYIOLINX HA
0CTaHOB 00Opy10BaHUs,

» HEHUCNPABHOCTH YCTPOMCTB AMCTAHIIMOHHOTO YIIPABICHHS ONlepaTUBHBIMU
PEryJIupyOIMMU OpraHaMy, apMaTypoi, UCIIOIb3yEeMO NMPH JINKBUAALNN
aBapUUHBIX CUTyalUH,

» HErOTOBHOCTH K BKITIOUCHHIO OJIOUHOW 00€CCOIMBAOIIEH YCTAHOBKA
(bOY),

» TOBpEXJIEHUE OTOpP U IMPYKUHHBIX MOJIBECOK TPYOOIIPOBOIOB.

Pa6ota sHepro0I0KOB ¢ BKIIOYEHHBIMU PETYISATOPAMU JAABICHHUS Tapa mepes
TypOMHOH, BO3JEHCTBYIOIIMMHU Ha PETYIUPYIONIUE KIanaHbl TypOUHbI
(perynsiTopoM «10 ce0s»), €CIM OHU HE BXOJAT B COCTaB CUCTEM PETYIUPOBAHMUS
YaCTOThI U MOILITHOCTH B 3HEPIOCUCTEME 3aIPeIaeTCs.

[Tpu oTcyTCTBUU (OTKa3€) CUCTEMBI aBTOMATUYECKOTO PErYIMPOBAHUS YaCTOTHI U
MOIITHOCTH dHEPTo0I0Ka B cliydae HaOpoca (cOpoca) Harpy3Ku TypOUH U3-3a
WU3MEHEHHS 9YacTOTHI TIEPCOHAIT JODKEH HEMEJIEHHO MPUCTYIUTh K N3MEHEHHUIO
Harpy3Kd KOTJIOB B MpeJeax PeryJIMPOBOYHOTO UAIIa30HA B METISX
BOCCTAHOBJICHHS MICXOHOTO JIaBJICHUSI CBEXKETO Tapa.

DHeproOI0K T0KEH OBITh HEMEIJIEHHO OCTAHOBJICH JICCTBUEM 3aITUT WIIH
MIEPCOHAJIOM B CITyJasiX:

» OCTaHOBKH KOTJIa MOHOOJIOKA 1 000MX KOTJIOB TyOiIb-0J10Ka, OTKITFOUEHUS
TYpOHHBI, CBS3aHHOTO C €€ OBPEXKISHISIMH WJIH OTTACHBIMU HAPYIICHUSIMU
pexxuma padoThl,

» OTKIIOYCHHSIMH I'€HEpaTopa WK TpaHchopMaTopa SHEpProdioka u3-3a
BHYTPEHHETO TIOBPEXKICHUS, OTKJIFOUEHHS BCEX MUTATEIBHBIX HACOCOB,

» 00pa3oBaHKE CKBO3HBIX TPEIIWH WM Pa3phIBOB MUTATEIHLHOTO
TpyOOIpoOBOa, KOpITyca Aea’spaTopa,

» HCUYE3HOBEHUE HANPSIKEHHS HAa yCTPOMCTBAX AUCTAHIIMOHHOTO U
ABTOMATHYECKOTO YIPABJICHUS MM Ha BCEX U3MEPHUTEIBHBIX TPUOOpax
KOHTPOJISI SHEProOoKa,



» ToXapa, yrpoKaroIiero mepcoHaty, 000pyI0BaHUIO WITH LIETISM
JUCTAHIIMOHHOTO YIIPABJICHUS, OTKJIFOUAIOIICH apMaTyphl, BXOJISIICH B
CXeMy 3alUThl 000PYA0BaHUS SHEProOIIoKa.

N3meHeHue IMPOCKTHLIX ITYCKOBLIX CXCM Ha I[CﬁCTBYIOIHHX 3HCpI‘O6JIOKaX
JOITYCKACTCA:

> JJI OCJICBBIX HCIIBITAHUN HOBBIX CXE€MHBIX pCIHCHI/Iﬁ " PCKHUMOB I1YCKa,
COr1aCOBaHHBIX C 3aBOAaAMU-U3T'OTOBUTCIAAMHA O60py,Z[OBaHI/IH,

> IIpu MOACPHU3AINH ITYCKOBBIX CXEM B LCIIAX UX HpI/I6JII/I}KCHI/I}I K TUIIOBOM
HYCKOBOﬁ CXCMC WUJIH YIIYUHHICHUSA SKCINTYAaTaAllMOHHBIX Ka4CCTB,

Cucremsbl YIPaBJICHUA TCXHOJOTMYICCKHUMU IIPOLCCCaMU 00eCIICUNBAIOT:

KOHTPOJIb 3da COCTOAHUCM SHCPI'CTUUCCKOTO 060py,Z[OBaHI/I}I,
ABTOMATHU3NPOBAHHOC PECTYIUPOBAHUC TCXHOJIOTNYCCKUX ITPOLCCCOB,
ABTOMATHU3HWPOBAHHYIO 3alIUTY TCXHOJOTIMICCKOTO 060py,Z[OBaHI/I}I,

YV VYV

aBTOMATU3UPOBAHHOE YIIpaBJjeHUE 000PYAOBAaHUEM TIO 3aJaHHBIM
alNropuT™Mam,

» TEXHOJIOTUYECKYIO M aBapUIHYIO0 CUTHAIIN3AIIHIO,

» JIMCTAHITMOHHOE YIPAaBJICHUE PErYIUPYIONICH U 3aIIOPHON apMaTypoOii.

CpencTBa u3MepeHus, CPEICTBA M MPOTPAMMHO-TEXHUUECKHE KOMIUICKCHI
KOHTPOJISL U TIPEICTaBICHUS] HHPOPMAIIUH, aBTOMATU3HPOBAHHOTO
PETYIMPOBAHMUSI, TEXHOJIOTHYECKHUE 3aITUTHI CUTHAIN3AIINN, JIOTHIECKOTO U
JTUCTAHIIMOHHOTO yIPaBIEHUS, TEXHUYECKON JMAarHOCTUKH MPH BKIFOYCHHOM
TEXHOJIOTHYECKOM 000pYIOBaHUH JIOJKHBI TOCTOSIHHO HaXOIUTHCS B paboTe B
IPOEKTHOM 00bEeME U 00ECTIeUnBaTh BBHITIOJHEHHUE 3aJaHHBIX (DYHKIIMH 1 Ka4ecTBa
padoTHL.

DNEKTPONMUTAaHUE CUCTEMBI YIIPABICHUS JOKHO OBITh OCYIECTBICHO TI0 TPYyIIIam
noTpeouTeNeit:

yCTpPOMCTBA JUCTAHIIMOHHOTO YIIPABJIEHUS U OJOKUPOBKH,
TEXHOJIOTHYECKUE 3aIIUTHI U JaTYHUKH,

IpUOOPBI TEXHOJIOTHYECKOTO KOHTPOJISI M TaTYUKH,
YCTPOMCTBA aBapUMHOMN NPEAYNPEANTEIBHON CUTHAIIN3ALUH,
CUCTEMbI OOHAPYKEHHSI U TYLIEHUS TOXKapa,

VV VYV VYV

CpEICTBa aBTOPETYJINPOBAHUS,
» cpencra BT u ux mardukw.

[Totpeburenu Bcex rpymni kpoMe BT noimkHbI OBITE pa3feseHbl Ha HOATPYIIIbI 1O
TEXHOJIOIMYECKOMY MPUHIUIY: U1 KOTEIBHOIO U TYpOMHHOTO OT/AEIEHUI.



Pacnpenenenue no noarpynmnam, rpyniam J0KHO OCYLIECTBIATHCS YEPE3
CaMOCTOSITEJIbHBIE alIapaThl 3alIUThl, 00ECIIEUNBAIOIIUE CEIEKTUBHOE
OTKJIFOUEHHUE TIOBPEXKICHHBIX YYACTKOB U PEMOHT CETH JIEKTPOIUTaHUs 0€3
OCTaHOBA OCHOBHOT'O 000pyoBaHusl. [leficTBre cCUrHAIM3AalMK JOJKHO OBITh
o0ecrneveHo npy MOJHOM MOoTepe MUTaHUS, KaK JIF000M rpynibl MOTpeOUTeNneH, Tak
Y OJTHOTO U3 BBOJOB.

HcnpaBHocTh cpenctB ABP nutanus yCcTpoiCTB ynpaBieHUs] U HCIPABHOCTD
YCTPOWCTB CUTHAJIM3ALMH, HAJTUIUE HAIIPSDHKECHUS TUTAHUS TOJLKHO IPOBEPATHCS
1o rpaduky, yTBepkKICHHOMY TEXHUYECKUM PYKOBOJACTBOM SHEPrOOOBEKTA.

TexXHOTOrnYeCKue 3alIuThl, BBEJCHHBIE B IIOCTOSIHHYIO SKCILTYaTAlUIO, JOJLKHBI
OBITH BKJIFOYCHBI B TCUEHUE BCETO BPEMEHH padOTHl 000py0BaHUs, HA KOTOPOM
OHU YCTAHOBJICHBI.

BriBoa 13 pabOThI HCIPABHBIX TEXHOJIOTMYECKUX 3alIUT 3ampemiaercs. OHu
JIOJIKHBI OBITh BBIBEJICHBI B CITyYasix:

» mpu pabote 000pyI0BaHHUS B TIEPEXOIHBIX PEKUMAX, KOTJIa HEOOXOIMMOCTb
OTKJIFOUEHMS 3aIIUTHI ONPEAEIICHAa NUHCTPYKIIUEN 110 IKCIUTYaTalluH,

» TIpU OYCBUIHOW HEUCIIPABHOCTH 3aIIUTHI OTKIFOYCHHUE JOJHKHO OBITh
MIPOBEJEHO IO PACTIOPSKEHUIO HAYaJIbHUKA CMEHBI 3JIEKTPOCTAHIIMH C
00s13aTeIbHBIM YBEIOMJIICHEM TEXHUYECKOTO PYKOBOJICTBA U 0(hOPMIICHHEM
3allMCH B ONIEPAaTUBHBIN JOKYMEHT,

» ISl IEpUOINIECKOM MTPOBEPKH COTIACHO TpaduKy, YTBEPKICHHOMY
TEXHUYECKUM PYKOBOJICTBOM 3HEPTOOOBEKTA.

HpOI/IBBO,Z[CTBO PEMOHTHBIX U HAJTIAJJOYHBIX pa60T B OCIIAX BKIIIOYCHHBIX 3allTUT
3arpeuiacTcCA.

WcnonnuTenbHble opransl 3amuT 1 ABP TexHonornyeckoro o60py1oBaHus
JOJKHBI OBITh POBEPEHBI IEPCOHATIOM COOTBETCTBYIOIIETO TEXHOJIOTUYECKOTO
1exa v nepcoHaioM, 00CIyKUBAIOUIUM 3TH CPEICTBA NEPE]] yCKOM
000py/I0BaHuUs MOCIIE €ro MPOCTOs O0JIee TPeX CYTOK MIIH €CIIM BO BPEMSI OCTaHOBA
Ha CPOK MEHEE TPeX CYTOK MPOU3BOAWINCH PEMOHTHBIE PAOOTHI B LIEMAX 3AIIUT.
[Ipu HEXOITYCTUMOCTH NPOBEPKU UCIIOIHUTEIIBHBIX OIlEpaliil B CBA3U C TEIUIOBBIM
COCTOSTHUEM arperara poBepKa 3allUThl JOJKHA ObITh OCYIIECTBIIEHA O€3
BO3JICHCTBHSI HA UCIIOJIHUTENBHBIC OPTaHbI.

OnpoOoBaHue 3aLIUT C BO3JEHCTBUEM Ha 000pYyI0BaHKE TPOU3BOAUTCS MOCTE
OKOHYAHHMS BCEX paboT Ha 000PYI0BaHUU, YUYACTBYIOIIEM B pabOTe 3aIIUT.



YcTpoiicTBa A U3MEHEHHUS YCTaBOK JAOJKHBI ObITh OIIOMOMpoBaHbl. [11oMObBI
paspeliaercss CHUMaTh TOJIBKO pa0OTHHKAM, 00CITyKUBAIOIIUM CPEICTBA 3aLUTHI,
C 3aIUChI0 00 ATOM B ONEPAaTUBHOM KypHaie. CHTHE IIII0MO pa3periaeTcs TOJIbKO
IIPU OTKJIOUEHHBIX CPEACTBAX 3ALLUTBHI.

TexHoMOTHYECKHE 3alUTHI, IEHCTBYIOIINE HAa OTKJIIOUEHHE 000PYI0BaHUS,
JIOJKHBI OBITH CHA0XKEHBI CPEICTBAMU, PUKCUPYIOITUMH IEPBOTPUINHY UX
cpabareiBanus. CpencTsa, GUKCHPYIONINUE TIEPBONPUIUHY CpabaThIBAHUS 3aIHTHI,
BKJTFOYAsI PETUCTPATOPHI COOBITHH, TOKHBI OBITH B KCIUTyaTalliX B TCUYCHUE
BCEro BpeMeHH paboThI 3aIUIIaeMOro o0opynoBanus. Bee ciiydau cpabaThiBaHUS
3aIlIUT, & TAKKE UX OTKA30B JIOJDKHBI OBITh YUTEHBI, a MPUYMHA U BUIBI
HEUCTIPaBHOCTEH MPOaHaTN3UPOBAHEI.

17.7. Tpyoonposoowt u apmamypa

[Tocnie kKanuTanbHOrO PEMOHTA (U APYTUX CIydasX, CBA3AHHBIX C BBIPE3KOH U
nepeBapKoil yyacTKOB TpyOONpoOBO/Ia, 3aMEHOM apMaTyphbl, HaJaJaKoM Orop
3aMEHOM TEIJIOBOM M30JIALIMHN) TIepe] BKIIOUeHHEM 000pyA0BaHUs B paboTy
JOJIKHBI OBITh IPOBEPEHBI:

» OTCYTCTBHE BPEMEHHBIX MOHTa)KHBIX U PEMOHTHBIX CTSDKEK, KOHCTPYKIIUN U
MPUCTIOCOOJICHH, JIECOB,

» HCTPABHOCTH HEMOJBIKHBIX M CKOJB3SIINX OTIOP M MPY>KUHHBIX
KpEIUJICHUH, JIECTHUIL U TJIOMA0K OOCTY>KUBaHUS TPyOOIPOBOIOB U
apMaTypsbl,

» pasMep 3aTsHKKU TPYKHHHBIX TTOJIBECOK U OIIOP B XOJIOJTHOM COCTOSIHHUM,

Y

VCIIPABHOCTh MHAMKATOPOB TEILIOBBIX MEPEMELIEHUN,

» BO3MOXXHOCTH CBOOO/IHOTO TIEpeMENIeHHUs TPyOOIIPOBOIOB ITPH UX MPOTPEBE
U IPYTHUX DKCILTyaTallMOHHBIX PEXUMAX,

» COCTOSIHHME ApeHa)ked M BO3AYITHUKOB, IPEAOXPAHUTEIbHBIX YCTPOUCTB,

» pa3Mep YKJIOHOB TOPU3OHTAIBHBIX YUACTKOB TPYOOIIPOBOJIOB U
COOTBETCTBUE UX TPEOOBaHUSIM HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUH,

» JIETKOCTh XOJia MTOJIBIKHBIX YacTel apMaTyphl,

» COOTBETCTBHE CHUTHAIM3ALNYU KPaHUX TOJIOKESHHUI 3alIOPHON apMaTypbl
(OTpPBITO-3aKPBITO) HA IIUTAX yNpaBICHU €€ (PaKTUUECKOMY IMOJIOKEHHUIO,

» HaJIM4Ke MOJHOTO KOMIUIEKTAa PEMOHTHOMN JIOKyMEHTAIMH (CXEMBI,

(GopMyJIsIpbl, CBapOYHASI JOKYMEHTALUs, IPOTOKOJIbI METAIIIOTPAPUUECKUX

UCCIJIEJOBaHMM, aKThl IPUEMKHU NIOCIIE PEMOHTA U T.J.).

Ha ocHoBanuu « TUIOBOM MHCTPYKIIMH MO SKCILTyaTalliy TPyOOIPOBOIOB
TEIJIOBBIX AJIEKTPOCTAHIIMI» TOJHKHBI OBITh pa3pa0d0TaHbl, YTBEPKIACHBI MECTHbIE



UHCTPYKIMH, YIUTHIBAIOIINE KOHKPETHBIE YCIOBUS IKCILTyaTalluu TpyOOIpOBOIOB

Ha JaHHOM 3HeprooowbekTe. [Ipu skcmtyaTauu TpyoonpoBoI0B
KOHTPOJUPYIOTCS:

» pa3Mepsl TEIJIOBBIX TIEPEMEICHUH TPYOOIIPOBOOB U KX COOTBETCTBUE
pacUYETHBIM 3HAYEHUSIM 10 MOKa3aHUSM UHIUKATOPOB,

» OTCYTCTBHE 3allleMJICHUH Y TIOBBIIIEHHON BUOpAIiK TPyOOIIPOBO/IOB,

» IUIOTHOCTH NMPEAOXPAHUTEIBHBIX YCTPOMCTB, apMaTyphl U (hIIaHIIEBBIX
COCJIMHCHMH,

» TeMIlepaTypHBIH peKUM pabOTHI METaJLIa IIPH ITyCKaxX H OCTAHOBAX,

» CTeIleHb 3aTsHKKU PYKHHHBIX ITOJABECOK U OTIOP B pab04YeM H XOJIOTHOM
COCTOSIHMU - HE PEKE OJIHOTO pa3a B JBa roja,

» TEepPMETUYHOCTh CAJIbHUKOBBIX YIUTOTHECHUH apMaTyphl,

» COOTBETCTBHE IMOKA3aHUI yKa3aTelel MOJIOKCHUS PETYIHPYIOIEH
apMaTypbl Ha [IUTaxX yMpaBiIeHUS €€ PaKTHIECKOMY MOJIOKEHHUIO,

» HaJIM4He CMa3Ku IMOAUINUITHUKOB, Y3JI0B IIPUBOAHBIX MCXaHHU3MOB, BUHTOBBIX

nap (IIMUHIENb - pe3600Basi BTYJIKA), B peIyKTOpaxX 3IEKTPONPUBOIOB
apMaTypBl.

Cucrema gpeHaxeil ToJKHa 00ecreunBaTh MOJHOE YAAJICHHUE BlIard pH
pOrpeBe, OCTHIBAHUH U OTIOPOKHEHUH TPYOOTIPOBOIOB, AJISl UETO MOCIICIHHIE
JOJKHBI HMETh YKJIOH TOPU30HTaIbHBIX ydyacTKOB He MeHee (0,004 (o xony
JBUKEHMSI CPEJIbI), COXPAHSIOLIMICS 10 TEMIIEPATypPbl, COOTBETCTBYIOLIEH
HaCBILIECHUIO IIpU paboueM AaBieHuu cpelsl. [Ipu 3amene netaneil U 3JeMEeHTOB
TpyOOIIPOBOJOB HEOOXOAUMO COXPAaHUTh POEKTHOE MOJI0KEHUE OCH
TpyOomnpoBoaa. B Mectax ycTaHOBKM apMaTypbl U HHINKATOPOB TETLJIOBBIX
NepeMEIEHH MapornpoBoO/a T0JKHBI ObITh YCTaHOBJICHBI TUIOIIA KA
oOcayxuBanus. Ha apmaType 10KHBI OBITh HAHECEHBI HA3BaHUS U HOMEpa
COTJIACHO TEXHOJIOTUYECKUM CXeMaM TPyOOIPOBOIOB, a TAKKE yKa3aTeIH
HaIpaBJICHUI BpallleHUs ITypBaja. Perynupyrolue KianaHsl J0JKHbI ObITh
CHA0KEHBI YKa3aTeIsIMU CTEIIEHU OTKPBITHSI PETYIMPYIOIIETo OpraHa, a 3aropHas
apMarypa - ykazareiasiMu «OTKpbITO», «3aKpbITO».

PemoHT TpyOOmpoBOAOB, apMaTyphl U JIEMEHTOB JUCTAHIIMOHHOTO YIIPaBICHUS
apMaTypoii, yCTAaHOBKa U CHSTHE 3ariylleK, OTACISIONINX PEMOHTHPYEMBIi
y4acTOK TpyOOIpoBO/ia, JOHKHBI BBITIOJHATHCS TOJIBKO MO HAPAY - JOMYCKY.

TeruoBas uzossiys TpyOOIPOBOIOB U apMaTyphI JOJKHA OBITH B HCIIPABHOM
coctosiHnK. Temrneparypa Ha ee IOBEPXHOCTHU TPU TEMIIEPaType OKPYKAIOIIETo
Bo3ayxa 25°C nomxHa ObITh He 6omee 45°C.



[Tpu obHapy>keHuu CBUILEH, TPEUINH B MUTATENbHBIX TPYOOIIPOBOIAX,
MapoIPOBOIAX CBEKETO Mapa v MPOMEKYTOYHOTO MEPErpeBa, a TAKKe B UX
apMaType aBapuilHbI y4acTOK JIOJKEH ObITh HEMEIJIEHHO OTKIIIoueH. Eciu npu
OTKJIFOYEHUU HEBO3MOXHO PE3epBUPOBATH ABAPUNHBIN Y4aCTOK, TO 000pYy/I0BaHUE,
CBA3aHHOE C 3TUM YYaCTKOM, JTOJKHO OBITh OCTaHOBJIEHO. Mcnionp30BaHue
3aIIOPHOM apMaTypbl B KAUYE€CTBE PErYIUPYIOLIEH 3alperaeTcs.

17.8. Cekuyuonnvie mennogukayuonmnsie ycmanoeKu

OTKJIOHEHHUE OT 3aJaHHOT'O PCXKHMaA 3a T'OJIOBHOU Sa,Z[BPI)I(KOﬁ QJICKTPOCTAHIINHN
AOITYCKACTCA HE oouee:

» TI0 TeMIepaType BOJbI, TOCTYMAOLIEH B TEIUIOBYIO CETh - £ 3%.
» TI0 JaBJICHUIO B MOAA0LIEM TpyOorpoBoe - + 5%.
» TI0 JaBJICHUIO B 00paTHOM TpyOompoBoae - + 0.2 krc/cm2 (£ 20 kI1a).

CpeanecyrouHasi Temneparypa oOpaTHOW BOJIbI U3 TETJIOBOM CETH MOMKET
MPEBBINIATH 3a/IaHHYI0 rpadukoM He O6osee ueM Ha 3%. [loHmkeHue TemMneparypsl
oOpaTHOM BOJIbI 110 CPAaBHEHUIO IPapUKOM HE TUMHUTHUPYETCSI.

OTKJIOHEHUE TaBIICHUS M TEMITepaTyphl apa Ha KOJUIEKTOPaX AJIEKTPOCTAHIINN
JOJDKHO OBITH He O0see +5% 3a7aHHBIX TapaMETPOB.

[Tpu paboTe ceTeBbIX MOIOTpeBaTeNel JOIKEH ObITh 00ECTICUEH:

» KOHTPOJIIb 32 YPOBHEM KOHJIEHCATa U pabOTON yCTPOMCTB aBTOMATHUECKOTO
No/JIep>KaHus YPOBHS,

OTBOJI HEKOHJICHCUPYIOIIMXCS ra30B U3 MAPOBOTO MPOCTPAHCTBA,

KOHTPOJIb 32 TEMIIEPAaTypPHBIM HAalOpOM,

KOHTPOJIb 32 HArPEBOM BO/JIbI,

YV V V V

KOHTPOJIb 32 TUAPABINYECKON MIOTHOCTHIO MO KAYECTBY KOHJIEHCAaTa
I'PEIOILETO Mapa.

[ToamuTouHO-cOpPOCHBIE YCTPOMCTBA JOIKHBI OCPKUBATH 33JaHHOE aBIICHUE
Ha BCAChIBAIOILIEH CTOPOHE CETEBBIX HACOCOB IIPHU padOUEM PEKUME TETIOBBIX
CEeTeN U OCTaHOBE CETEBBIX HACOCOB. OOpaTHBIE TPYOONIPOBOIBI JOJIKHBI OBITH
OCHAILEHBI 3aIUTON OT BHE3AITHOI'O NOBBILIECHUS 1aBJICHUS. DKCIUTyaTaus 0aKoB-
aKKyMYJISITOPOB M EMKOCTEH 3araca 3anperaeTcs:

» TIpHU OTCYTCTBUU OJIOKMPOBOK, OOECIIEUMBAIOIINX [TOJIHOE MPEKPAIIECHUE
[10JIa4YM BOJIbI B OaK IpU JOCTUIKEHUH €€ BEPXHET0 NPEIEIbHOIO YPOBHS, a
TaKXKe OTKJIIOUYEHHUE HACOCOB PA3PALKU IPU JOCTHIKEHUU €€ HUKHETO
YPOBHsI, eciii 0aky He 000pYOBaHBbI ANAPaTypO ISl KOHTPOJIS YPOBHS



BOJIbI ¥ CUTHATM3AITUYU TIPEICITLHOTO YPOBHS, IEPETUBHON TPYOOH,
YCTaHOBJICHHOW Ha OTMETKE MPEIEIbHO JTOMyCTUMOTO YPOBHSI 3aIOJTHCHHUSI U
BECTOBOU TpyOOil.

3J'ICKTpI/I‘1€CKaH CXCMa CUTHaJIN3alllH JOJIDKHA OHpO6OBaTBC}I OJIMH pa3 B CMCHY C
3allMCBhIO B OIICPATUBHOM KYPHAJIC.

TemnodukanmoHHbie TPyOOIIPOBOIBI HE PEXE OJJHOTO pas3a B MECSI JOJIKHBI
OCMaTpUBATHCS PAOOTHUKAMHU JIEKTPOCTAHIIMHU, OTBETCTBEHHBIMHU 32 0€30MACHYIO
HKCILTYaTalNIO TPYOOIPOBOAOB U €KETOTHO MPOBEPATHCA Ha THAPABINYECKYIO
IJIOTHOCT.

17.9. Tennoevte cemu

Opranu3anus, 3KCIUTyaTUpYOIlas TEIJIOBBIE CETH, JOKHA OCYIIECTBIIATh
KOHTPOJIb 32 TEXHUYECKUM COCTOSIHUEM M MCTIPABHOCTHIO TPYyOOIPOBOIOB
TEIUIOBBIX IyHKTOB U APYTroro o0opy10BaHus, HAXOAAIIErocs Ha OanaHce
oTpeOUTENEH, a TAKXKE 3@ IKCIUTyaTALIMOHHBIMU PEKUMaMU PaOOThI TETIOBBIX
IIYHKTOB 0€3 IpaBa BMEIIATEIbCTBA B XO35MCTBEHHYIO JEATEIbHOCTb
NOTpEOUTENS.

BBoa TpyO0onmpoBoI0B TEMIIOBOI CETH B AKCIUTyaTallio 0e3 yCTpoicTBa s
CIIyCKa ¥ OTBOJA BOABI U3 KAXkI0I0 CEKIIUOHUPYEMOT0 Y4aCTKA 3aIPEIaeTCs.
JlomxHa 6T 00ecreueHa HCIIPABHOCT OTPAXKAAIOIMINX KOHCTPYKITHA,
NPENSATCTBYIOUIUX TOCTYIYy HOCTOPOHHUX JHI K 000PYIOBAaHUIO U K 3aIIOPHO-
peryaupymroIen apMarype.

B opranuzanuu 3KCrtyaTHupyroiiei, TerioBYO CETh, JOJKHBI ObITh COCTABJIEHBI:
IJIaH TEIUIOBOM ceTH (MaciuTaOHbli), OTlepaTUBHAS M SKCIUTyaTallMOHHAs
(pacueTHas) cxembl, IPO(PUIN TEMIOTPACC MO KAXKIOH MarucTpasiu.

OHCpaTI/IBHa}I cXeMa TEILIOBOU CCTH, HaCTpOﬁKa ABTOMAaTHUKH 1 YCTpOﬁCTB
TEXHOJOTMYECKON 3aIlMUThI JOJIDKHBI 00ecrneyrBaTh:

» ToJavy MOTPEeOUTEISIM TETUIOHOCUTEIS 3a/IaHHBIX ITAPaMETPOB B
COOTBETCTBHH C JIOTOBOPaMH,

» ONTHUMAaJbHOE MOTOKOPACIpEeIeNIeHNE TEIUIOHOCUTENS B TEIUIOBBIX CETSX,

» BO3MOKHOCTB OCYIIECTBIICHHUSI COBMECTHOM PabOThI HECKOJIBKHUX
UCTOYHHUKOB TeIJIa Ha 00bETUHEHHYIO TEIUIOBYIO CETh U MEpexoaa Mpu
HEOOXOJMMOCTH K pa3AebHON paboTe HCTOUHUKOB,

» TPEUMYIIECTBEHHOE HCIIOJIb30BaHIE Han00Iee SJKOHOMUYHBIX UCTOYHHKOB.



ApmMarypa, yCTaHOBJIEHHAs Ha MOIAatoIIeM TPyOOIpoBoe (IapornpoBOE), T0HKHA
ObITh 0003HaUEHA HEYETHBIM HOMEPOM, a COOTBETCTBYIOIIIAs €l apMaTypa Ha
oOpaTHOM TpyOompoBoAe (KOHACHCATOPOBO/IE) - CIECIYIOIINM 32 HUM YETHBIM
HOMEPOM.

BHOBB cMOHTHpOBaHHBIE TPYOOIIPOBOABI TEINIOBBIX CETEN 0 BBOJA B
HKCIUTYaTalMIO JOJKHBI ObITh ITOABEPTHYThI TUAPABIMYECKOMY UCTIBITAHUIO HA
IJIOTHOCTB ¥ IPOYHOCTH B COOTBETCTBUU ¢ «IIpaBuiiamu ycTpoicTBa U
0e30MacHOM KCIUTyaTalMy TpyOOIPOBOAOB I1apa U TOPSYE BOJIBI».

3aroiHeHne CEeTEBBIX TPYOOIPOBOIOB, UX IIPOMBIBKA, 1€3UH(EKIUS (11
OTKPBITBIX CHUCTEM TETNTIOCHAOXKEHHUSI ), BKIIFOUEHUE CUCTEMbI LIMPKYJISIINH,
IPOYBKA U MPOrPEB MAPOIPOBOIOB U ONEPALIMH 110 IMTYCKY BOASHBIX WIIH MAPOBBIX
TEIUIOBBIX CETEH, TH00bIe UCTIBITAHUS CETH MM OTAEIBHBIX €€ SJIEMEHTOB U
KOHCTPYKLUH JTOJKHBI BBITOJIHATHCS 1I0JI pyKOBOJICTBOM OTBETCTBEHHOTO JIMIA 110
CHEIHMAJIbHO pa3paboTaHHON POrpaMMe, YTBEPKIAEHHOW PYKOBOAUTEIEM
OpraHM3al1H, FKCITyaTUPYIOLIEHN TEIJIOBYIO CETh M COINIACOBAaHHOM C
PYKOBOJICTBOM SHEProoObEKTa - UCTOYHHKA Temia. TpyOonpoBo bl TEMIOBBIX
ceTel JOJDKHBI 3al0JHATHCA BOJOM Temneparypoi He Boie 70° C npu
OTKJIFOYEHHBIX CUCTEMAX TEIUIONOTPEOICHHUS.

BBoa B 9kCruTyaTaIinio TeIIoBkIX CETEH P HEPaOOTAIOIIEM TOHMIKAIOIIIEM
JIPEHAXKE 3aIPEeIacTCs.

[TpucoearHeHNE K TEIUIOBBIM CETSAM YCTAHOBOK T'OPSIYEr0 BOJAOCHAOKEHUS C
HEUCTPABHBIMH PETYJISATOPaAMH TEMIIEPATyPbl BOJBI M TEIIONOTPEOIISIOIINX
CUCTEM C HEMCIIPABHBIMU MPUOOPAMH yUETa 3aIpeIiaeTcs.

Opranu3zaiuy, SKCIUTyaTUPYIOIIKEe TEIIOBbIE CETH, 0053aHbl BBISBIATH 1€(PEKTHI
CTPOUTENIbHBIX KOHCTPYKIUH, TPyOOIPOBOIOB 1 000PYI0BaHUS TEILJIOBBIX CETEH,
OCYILECTBIIATH KOHTPOJIb 32 UX COCTOSIHUEM U 33 COCTOSIHUEM TETUIOBOW M30JISIUN
Y aHTUKOPPO3UIHOIO MOKPBITHS C IPUMEHEHHUEM COBPEMEHHBIX PUOOPOB U
METOJO0B JUArHOCTUKH, a TAKXKE IIyTEM OCMOTPA, OIIPECCOBOK, UCIILITAHUM Ha
MAaKCHUMAJIBHYIO TEMIIEPATYPY TEILUIOHOCUTEIIS.

DKCIUTyaTUpyIoIIasi OpraHu3alys OCYyIIEeCTBISET yUeT BCeX MOBPEXKICHUN U
BBISIBJIEHHBIX JIe(DEKTOB 10 BCEM BUIaM 00OpYA0BaHMS U aHAJIU3 BHI3BABIIUX UX
MPUYHH.

Ha BoAsSHBIX TEMIOCETAX U KOHACHCATONPOBOAAX AOJKEH ObITH OpraHU30BaH
CHUCTEMAaTUYECKUI KOHTPOJIb 32 BHYTPEHHEN KOppO3Hel TpyOOorpoBOIOB MyTEM
aHaJM3a CETEBOM BOJBI M KOH/IEHCATa, [0 MHANKATOPaM BHYTPEHHEH KOPPO3UH,



yCTaHaBJIMBAaE€MbIM B HanOoJiee XapakTepHbIX TOUKax (BbiBObI TOLI, koHIIEBbIE
Yy4YacTKH, JIBa - TPU MPOMEKYTOUHBIX y3i1a Maructpainu). Hepaboratoias teraoBas
CETh JIOJKHA 3aIOJHATHCS TOJIBKO XMMOYHILIEHHON J1€a3pUPOBAHHON BOJION.

Ha mapomnpoBoax HaCBIIIEHHOTO Mapa KOHAEHCAT JOJDKEH OTBOJUTHCS Yepe3
KOHJEHCATOOTBOAUHNKHU. PaboTa KOHAEHCATOOTBOJUYNKOB Ha OOIINI
KOHJICHCATOIMPOBO/] 0€3 YCTAHOBKH OOPATHBIX KJIAITAHOB 3aIlpeniaeTcs.

[Tocne peMoHTa 10 Havasia HKCILTyaTalui (OTOMUTEILHOTO CE30HA) JOJIKHO OBIThH
MPOBEJECHO THAPABINYECKOE UCTIBITAHUE CETH B LEJSAX IPOBEPKHU INIOTHOCTH U
MPOYHOCTH TPYOOIIPOBOJIOB U YCTAHOBJIEHHOM 3aMIOPHON U PETyIUpYIOLIEH
apMmatypbl. MUHUMaJIbHOE 3HaYEHUE POOHOr0 IABJICHHUS TIOJKHO COCTABIISTh
1,25 pabouero. B ka)10M KOHKPETHOM CITy4yae 3Ha4Y€HUE NPOOHOTO AABJICHUS
YCTaHABJIMBAETCS TEXHUYECKUM PYKOBOJIUTENIEM OPTaHU3ALNH, IKCILUTyaTUPYOLIEN
TEIUIOBBIE CETU C YYETOM MAaKCUMAaJIbHBIX HATPY30K, KOTOPbIE MOTYT IPUHSTh Ha
ce0s1 HeMOIBMKHbBIE OMOPBIL. ISl THAPABIMYECKUX UCTIBITAHUN Ha MPOYHOCTD U
IJIOTHOCTH TPYOOTIPOBO/IbI TEIIOBBIX CETEH OJIKHBI 3aMIOJIHITHCS BOJION
temmnepatypoit He Boite 45°C. Ha Bpems ucnbITaHui TPOOHBIM JaBJICHUEM
TEIJIOBBIE MYHKTHI M CUCTEMBI TEIJIONOTPEOICHNS JOJKHBI ObITh HAJEKHO
OTKJIFOYECHBI.

TexHonornyeckre 3amnThl JOKHBI ObITh BKJIIOUEHBI B 3KCILTYaTallUIo
NOCTOSHHO. OTKITFOUEHHE YCTPOMCTB TEXHOJOTUYECKHX 3aIIUT BO BpeMs pabOThI
TEIUIOBBIX CETEN IPOU3BOIUTCS C PA3PELIEHUS TEXHUYECKOTO PYKOBOAUTEIS
OpraHM3aI|H, SKCILTyaTUPYIOLIEH TETIOBBIE CETH, C 0(POPMIIEHHEM B
OIepaTUBHON JOKYMEHTAlMU. BBIBOASAT TEXHOJIOTMYECKHE 3aIUThI U3 pabOTHI B
CIEAYIOUIUX CIIyYasx:

» TIpu paboTe CETH B MEPEXOAHBIX PEKUMAX,
» TIpU OYEBUIHON HEMCIPABHOCTH 3aIUTHI,
» BO BpeMs YCTPaHEHUS aBapHii,

» B IIEPUOJI peMOHTa 000Dy IOBaHMSI.

B tennoBeIX ceTsax JOJIDKHBI OBITH MpeaAyCMOTPCHBI MCPOIIPUATUA OJIA
oOecrneueHHUs TEIIOCHAOKECHUS HOTpC6PITCJ'ICI>i IMIPpH BBIXOAC U3 CTPOS HACOCHBIX
CTaHI_[I/Iﬁ N OTACJIBHBIX YHACTKOB OCHOBHBIX MaFHCTpaHeﬁ.

HpI/I aBapHﬁHBIX IMPCKpPAICHUAX G)JICKTpOCHa6}KCHI/I}I CCTCBLIX U IICPCKAYNBAIOIIUX
HaCOCOB OpraHu3alus, SKCINTYaTHPYIOIIAaA TCIIJIOBBIC CCTU JOJIKHA oOecreunTh
AAaBJICHUC B TCIINIOBBIX CCTAX U CUCTEMAX TCIJIOBBIX ITYHKTOB B IIPCACIIaX
A0IMyCTUMOTI'O YPOBH:I. HpI/I BO3MOKHOCTH IIPCBBIIMICHUA 3TOI'0 YPOBHS JTOJIKHA



OBITH ITPELYCMOTPEHA YCTAHOBKA CIIELIMAJIBHBIX YCTPOUCTB, MPEAOXPaHSOILIAs
CUCTEMY TEIIOCHAOXKEHUS OT THIPOY1apOB.

PeMOHTBI TEMIOBBIX CETEN JOKHBI MPOU3BOJAUTHCSA B COOTBETCTBUU C
YTBEPKJIEHHBIM T'pauKoM (IJIaHOM) Ha OCHOBE PE3yJIbTATOB aHAJIU3a
BBISIBJIEHHBIX J1€(DEKTOB, MOBPEKACHHH, MIEPUOAUUECKIX OCMOTPOB, UCIIBITAHHM,
JMArHOCTUKU U €KETOHBIX OMPECCOBOK.

PemonT TPY6OHp0BO,Z[OB N TCIIJIOBBIX ITYHKTOB IIPOU3BOJUTCA OAHOBPEMCHHO.

Opranuzanusi, SKCILUTyaTUPYIOIIas TeIUIOBbIE CETH, TOJKHA CUCTEMATHUUYECKU
3aMEHSTh aBapuiHbBIC TPYOOIIPOBOIbI, BEIMOJIHATH IPyTHe pab0Thl, HAIIPaBJICHHbIE
Ha TMOBBIIIIEHNUE HAJISKHOCTH IKCILTyaTallui 000pYA0BaHUS U CETEH,

3¢ PEKTUBHOCTH MCIIOIB30BAHUS OTITYIIIEHHOTO TEIJIa, YMEHbBIIICHUE TTOTEPh TEIla
1 CETEBOM BOJIBI.

Jlnst o6ecnieyeHuns: 6e30macHoO paboThI TEMIOAHEPTETUYECKOTO 000PYI0BAHUS U
MPEeIOTBpAIICHUS TOBPEKIECHUN, KOTOPBIE MOTYT OBITh 1€(PEKTaMU U3TOTOBICHUS
JeTaneu, pa3BUTHEM MPOLECCOB NOJI3YYECTH, 3PO3UHU, KOPPO3UH, CHUKEHUEM
MPOYHOCTHBIX M TUIACTUYECKHUX XaPAKTEPUCTUK TPU IKCILTyaTaI[uH, T0JKEH OBIThH
OpraHn30BaH KOHTPOJIb 32 COCTOSIHUEM OCHOBHOI'O M HAIUIABJIEHHOTO METaJlIa.

B HOpMaTHBHO-TEXHHUECKUX JOKYMEHTAaX JOJDKHBI COAEPIKATHCS TPEOOBAHUS 110
BXOJTHOMY KOHTPOJIIO ¥ KOHTPOJIIO 32 METAJJIOM B Mpe/enax MmapKkoBOTo pecypca
(pecypc mpu 3amace IpoOYHOCTU HE MeHee 1.5, onmpeieIeHHOM C Y4EeTOM pealbHbIX
YCIIOBUH 3KCIUTyaTallud U TEOMETPUIECKUX Pa3MEPOB).

Ha snexTpocranimm nomKkeH OBITh OpraHn30BaH cOOp U aHau3 WH(POpPMAITUU O
pe3ynbTaTax KOHTPOJIA U MOBPEXKICHUS MeTaljIa AJis pa3pab0TKU MEPONPUSITHH 110
MOBBIIICHUIO HA/IEKHOCTU 000PYOBAHUS.

OKCIUTyaTallMOHHBIA KOHTPOJIb JOJKEH OBITh OpTraHU30BaH JIJIsl OLIEHKH
WU3MEHEHUS COCTOSTHUS METaJlIa SJIEMEHTOB 000OPYIOBAaHUS U OMIPEICIICHHSI €TO
MIPUTOTHOCTH K JATbHEHIIEH SKCTUTyaTallluy B TIpeieax MapKoBOTO CPOKa
CITY>KOBI.

ITpu HEey1OBIETBOPUTENBHBIX PE3YyJIbTaTaX KOHTPOJIS 3a METANIOM OTBETCTBEHHBIX
nerajned u y3iaoB (THOOB TpyOOIpoBOI0B, OapabaHOB, KOJIJIEKTOPOB KOTJIA,
TJIaBHBIX MApOIPOBOOB, COCYAOB, KOPITYCOB IIMJIMHAPOB, CTAJIbHBIX KJIAMaHOB,
POTOPOB H T.J.) UM BIPAOOTKE UMHU MTAPKOBOT'0 PECYpCa CO3AAETCS IKCIEPTHO-
texHuueckas komuccus (OTK), koTopast paccmarpuBaeT pe3yiabTaTbl KOHTPOJISA U
IPUHUMAET PEIICHUE O PEMOHTE 3TUX Y3JI0B, MPOJOHKEHUH UX PAOOTHI UIIH



000CHOBBIBAET HEOOXOIUMOCTh JEMOHTAXKA WU TIPOBEICHUS BOCCTAHOBUTEITHLHOM
TEPMUUYECKON 00pabOTKHU.

17.10. Opzanu3zayusn pemonmHoO-IKCRIAYAMAYUUOHHO20 0OCTIYHCUBAHUA

Ha kaxx1oM 3HEpreTuueckoM oObEKTE OPraHn30BbIBAETCS TEXHUUECKOE
oOciyXKMBaHUE, MJIAHOBBIA PEMOHT U MOJIEPHHU3AIUS 000y I0BaHUS, 3AAHHA,
COOpPYKEHUI U KOMMYHUKAIU SHEPrOyCTAHOBOK.

OTBETCTBEHHOCTh 332 TEXHUUYECKOE COCTOSIHUE 000PY/I0BAHMUS, BBITIOJIHEHUE
00bEMOB PEMOHTHBIX padOT, 00ECTICUNBAIONTUX CTAOUILHOCTh YCTAHOBJIECHHBIX
noKasateliel SKCIUTyaTalliu, MOJHOTY OATOTOBUTENIbHBIX padOT, CBOEBPEMEHHOE
obecrieueHre 3amiaHupPOBAHHBIX 00bEMOB PEMOHTHBIX PaOOT 3allaCHBIMU YacTsIMU
U MaTepHallaMi, 3a CPOKU U KaueCTBO BBITIOJHEHHBIX PEMOHTHBIX padOT
BO3JIaraeTcsi Ha pyKOBOJIUTENS SHEPTOOOBEKTA.

OO6beM TEXHUYECKOTO 00CITYKMBAHUS U TUTAHOBOI'O PEMOHTA OIPEAEIISIeTC S
HEO0OXOMMOCTBIO MOJIEPKaHUSI UCTIPABHOTO U PaOOTOCTIOCOOHOTO COCTOSHUSA
000pyI0BaHUSA C y4€TOM (PaKTHIECKOTO TEXHUUYECKOTO COCTOSTHUSI.
PexomenmyeMsbrit mepedeHb 1 00beM padoT MO TEXHUYECKOMY OOCTYKUBAHHIO U
KamMTAIbHOMY PEMOHTY 000pyaoBaHus puBeaeHbI B «IIpaBunax opranuzamm
TEXHUYECKOTO OOCTY>KUBaHUS U peMOHTa 000PYI0BaHUs, 3IaHUN U COOPYKEHUI
AIIEKTPOCTAHLUN U ceTei» U B « TeXHUKO-35KOHOMUYECKHX HOPMATHBaX IJIAHOBO-
NpeayNpeIUTEeIbHOTO peMoHTa 3Heproo1okoB 150-800 MBT».

TexHuueckoe 00CTy)KMBAaHUE U PEMOHT MPETyCMaTPHUBAIOT BBIMOJHEHUE
KOMILIEKCa paboT, HaMpaBJIECHHBIX Ha 00ECIIEUeHHE UCITPABHOTO COCTOSIHUS
000pyI0BaHUs, HAJIC)KHOM, O€30MMaCHOM M 9KOHOMUYHOM ero skcruryaranuu. OHu
MPOBOMASTCS C ONPEACICHHON NEPUOIUYHOCTHIO U TTOCJIEI0BATENBLHOCTHIO MPH
OTNITUMAJTHHBIX TPYAOBBIX M MaTepHUAIbHBIX 3aTpaTax. KoMIuieke B ce0st BKIIFOUAECT:

» TEeXHUYECKOoe 00CTyKHUBaHUE,

» IUIAaHOBBIA PEMOHT 000PYIOBaHMS,

» HAaKOIUICHUE W N3YYCHHE OIbITAa SKCIUTyaTallid U PEMOHTA, YCTAHOBJICHHE
ONTUMAJIBbHOU MEPUOAUYHOCTU U MPOJIOJIKUTEIIBHOCTU MPOBEAECHUS
KAlUTaJIbHbIX, CPETHUX U TEKYIIUX PEMOHTOB,

» TpUMEHEHHE COBPEMEHHBIX CPEJICTB JUArHOCTUPOBAHMSI [IJISI KOHTPOJIS
MPOTHO3UPOBAHUS TEXHUUECKOTO COCTOSIHUSL 000PY/I0BaHUS U IPUHATHUS
pelieHust 0 He0OXOAMMOCTH PEMOHTA,

» BHEJIPEHHE MPOTPECCUBHBIX (DOPM OpraHU3aIIUU U YIIPABJICHUS PEMOHTOM,

» BHEJPCHHE IePEIOBbIX METOJIOB PEMOHTA, KOMIUIEKCHON MEXaHU3AINN U
IIPOTPECCUBHBIX TEXHOJIOTHH,



» cIlenraIn3aluid PEMOHTHBIX padoT,

» KOHTPOJIb Ka4eCTBA BHITIONHAEMBIX pa0OT U KOHTPOJIb KauecTBa
000py0BaHUs,

» CBOEBpeMeHHOe 00ecreyeHne PeMOHTHBIX pad0T MaTepruaIaMy. 3am4acTsIMu
¥ KOMITJIEKTYIOIAMH,

» aHaIW3 MapaMeTpoB, TEXHUYECKOTO COCTOSTHUSL 000PYIOBAHUS JIO H MTOCTIE
PEMOHTA 10 Pe3yJIbTaTaM UCIIBITAHUH.

TexHnyeckoe 00cIykrBaHUE 000PYAOBaHNUS, HAXOASILEr0Cs B AKCIUTyaTallH,
COCTOMT B BBITIOJIHEHUU KOMILJIEKCA OTepaliuil MO MOIJEPKAHUIO €T0
paboTOCIIOCOOHOCTH U UCIIPABHOIO COCTOSIHUS, KOTOPBIE MPEYCMOTPEHBI B
KOHCTPYKTOPCKUX 3KCIUTyaTallUOHHBIX WJIM HOPMATHUBHBIX JTOKYMEHTaX.

Omnepanuu no TEXHUYECKOMY 00CTYKUBAHUIO MTPOBOAATCS Ha pabOTAIOIIEM WU
OCTaHOBJIEHHOM 00OpY/I0BaHUMU:

» 00Xx0/1 1o rpaduKy WM TEXOCMOTP paboTaroIiero 00opy10BaHus,

» KOHTPOIIb TEXHUYECKOTO COCTOSHHS 000pYIOBaHHS C IPUMEHEHUEM
BHEIITHUX CPEJCTB KOHTPOJIS U TUarHOCTHPOBAHHMS, BKIIFOYAsi KOHTPOJIb
IIEPEHOCHOM anmapaTrypoi TepMETHYHOCTH, BUOPAIIH U IPYToi
BU3YaIbHBI U H3MEPUTEILHBIN KOHTPOJIb OTJEIBHBIX COOPOYHBIX SITUHHIL
000py/I0BaHUs C YaCTUYHOM, PU HEOOXOAUMOCTH, pa300pKOH,

» 3aMeHa CMOTPOBBIX CTEKOJI, 3arpy3Ka JpoOu U mapoB, OCMOTp U 3aMEeHa
TeQEeKTHBIX OMJI MOJOTKOBBIX MEJIBHHUII, YUCTKA MACIISIHBIX, Ma3yTHBIX,
BO3AYIIHBIX ¥ BOASHBIX (PMIIBTPOB U OTCTOMHHUKOB, YHCTKA PEIIETOK
BOJIOOYUCTHBIX COOPY>KEHHIA, TPYOHBIX IOCOK KOHAEHCATOPOB U
MacJIO0OXJIaAUTENEH, OCMOTp U MPOBEPKA MEXaHMU3MOB YIIPaBJICHUS,
HOAIIUITHUKOB, IPUBOJIOB apMaTYPhI, TIOATSKKA CATEHUKOB, PETyIHPOBKA
00/TyBOYHBIX, TPOOECTPYHHBIX, Ta30 U ITHEBMOUMITYJIbCHBIX
yIBTPa3BYKOBBIX H AJIEKTPOUMITYJIHCHBIX alliapaTos,

» 00/yBKa MOBEPXHOCTEH HArPeBa, yCTPAHEHUE 3alIIAKOBAHUH, TPHCOCOB,
IBUICHAH, TAPSHUH, YTeUeK BOJIbI, Maclia, ra3a, 00CIy)KUBAaHHE BOJIOMEPHBIX
KOJIOHOK,

» OYMCTKA CMa30YHBIX KHJIKOCTEH C TIOMOIIBIO BHEITHIUX OYHCTHTEIBHBIX
YCTPOMCTB MM 3aMEHa CMa304HOTO MaTepHaa,

» KOHTPOJIb UCIIPABHOCTH M3MEPHUTEIILHBIX CUCTEM U CPE/ICTB H3MEPEHUIA,
BKJTIOYAst UX KaJTMOPOBKY,

» HaOIIIOJICHHS 32 OTIOPAaMU KPETUICHUS, YKa3aTeIsIMH TTOJIOKEHHSI
TpyOONIPOBOJIOB,



» TpoBepKa (MCIBITAHNE) Ha UCITPABHOCTH (PabOTOCTIOCOOHOCTH )
000pyI0BaHUs, BBITIOJHAEMAs! C BBIBOJIOM 000pYAOBaHUS U3 pabOThI I Ha
paboTaroiieM 000pyI0BaHNH,

» yCTpaHEHHWE OTIENbHBIX Ne(EKTOB, BHIABIIEMBIX B Pe3yJIbTaTe KOHTPOJISI
COCTOSIHMSI, IPOBEPKHU (MCIBITAHHI) HAa UCIIPABHOCTD,

» OCMOTp U MPOBEpKa 000PYIOBAHUS IPU HAXOXKACHUU €TO B Pe3epBe WK Ha
KOHCEPBAIIUHU C II€JIbIO BBISIBIICHUS M YCTPAaHEHUS! OTKIIOHEHHUM OT
HOPMaJIbHOTO COCTOSTHUSI.

Ha xaxxnoii 351eKTpOCTaHIINHA

» yCTaHABJIMBAETCS COCTAaB PabOT MO TEXOOCTYKUBAHHUIO U TIEPUOTUIHOCTD
(rpadmK) MX BBIMOJHEHUS TSI K&YKAOTO BUIa 000PYIOBAHUS C YIETOM
TpeOOBAaHUU 3aBOJIa- U3TOTOBUTENS M YCIOBHIA YKCILTyaTaIUH,

» HA3HAYal0TCs OTBETCTBEHHbIE UCIIOIHUTEIH PadOT MO TeXOOCTyKMUBAHUIO U3
HepCcoHaja MMEKTPOCTAHIIUN WM 3aKIII0YAETCs IOTOBOP € OAPSTHBIM
NpEANpPUSTHEM Ha BBIIIOJHEHUE 3TUX pabdoT,

» BBOJMTCS CICTEMa KOHTPOJIS 32 CBOEBPEMEHHBIM MPOBECHUEM U
BBIIIOJIHEHHBIM 00beM padot npu TO,

» odopmsttorcs xxypHaibl TO 1o BugaM 000py10BaHuUs, B KOTOPBIC JOKHBI
BHOCHUTBCS CBEJICHHSI O BHITIOJHEHHBIX pa00TaX, CPOKaX BBIMOJHEHUS U
UCTIOTHUTEIISX.

[InaHOBBIN PEMOHT NOAPA3AEIAETCA HA KAIUTAJIBHBIN, CPEAHUN U TEKYILIHAN.
OOBEKTHI pEMOHTA YCTaHABIIMBAOTCS B COOTBETCTBUU C MHCTPYKIIMEHN 3aBOa-
usroroButens u «lIpaBunamu opraHuzannun TEXHUYECKOTO 00CITyKUBAHUS U
peMOHTa 000py10BaHus, 30aHUM U COOPYKEHHUM IJIEKTPOCTAHIIMM U CETEM»:

» obopyaoBaHue (KoTel, TYpOUHa, reHepaTop, TpaHchopmMaTop, Hacoc,
AIIEKTPOJIBUTATEINb, 3a]IBUKKA, BBIKJIIOUATENb, ...) KaK H3/IeTHe
MaIIMHOCTPOUTEILHOTO TIPON3BOICTBA,

» yCTaHOBKa (KOTelbHasl, TypOMHHAs, TeHepaTOpHas, ...) KaK COBOKYITHOCTb
000pyI0BaHMs, B3aUMOCBSI3aHHOTO B paMKaX OIMpPeIeICHHON
TEXHOJIOTHYECKOW CXEMBI MPOU3BOJICTBA, TPEOOPA30BaHUs, TIEPEIaUH,
pacmnpeneneHus 1 IoTpeOICHHS YHEPTHH,

Crenu¢rka sHEPreTHIeCKOro PeMOHTA, BBIPa)KaeTcs B:

» TEXHUYECKOH CIIOKHOCTHU U OOJIBIIOM pazHOOOpa3uu 000pyn0BaHMs,
» TPOM3BOACTBE PEMOHTA Ha MECTE 3KCILTyaTalui 000pYyI0BaHHS C
ONPENEIIEHHON EPUOIUYHOCTBIO,



» HCIIOJIb30BAHWH ITPH PEMOHTAX 3HAYUTEIHHBIX (PMHAHCOBBIX, MaTePUATHHBIX
U TPYAOBBIX PECYPCOB.

Bce ato TpebyeT riy0okoi creruani3aniy U ONTUMAIBHOTO pacipeIe/ieHuUs
HOMEHKJIATYypPbl 1 00BEMOB PEMOHTHBIX Pa00T, BBITIOJIHAEMbIX COOCTBEHHBIMU
CUJIaMU U MepeIaBaeMbIX JIJIsl BBIIOJHEHUS MOAPSIAHBIM MPEATNPUATUSIM U
OpraHu3alMsIM YYACTHUKAM PhIHKA YCIIYT 110 PEMOHTY.

PCKOMCHI[YCMBIC 3HAa4YCHHA COOTHOIIICHHUA CTOMMOCTH pa60T 10 PEMOHTY:

3aBOJICKOW PEMOHT SIBIISIETCSl BAKHEHIITMM HANPABICHUEM CIICIIHATH3alu Ha
OCHOBE ITPOTPECCUBHBIX TEXHOJIOTUI U CO3/IaHUSI COOTBETCTBYIOMIETO OOMEHHOTO
¢dona 000pyn0BaHUs, MO3BOJISIONIETO OOJIETYUTD MEPEXO/T K arperaTHOMY
peMoHTy. Pa3BuTHE 3aBOJICKOTO pEMOHTA OCYIIECTBISETCS MO HAIPABICHHUSM:

YIIyYIIEHHE UCTIOIb30BAHMS IPOU3BOICTBEHHBIX MOIIIHOCTEN 3a CUET
CHeUaIn3aliy U YBEIMYEHHE CMEHHOCTH U CO3JJaHUE HOBBIX TPOU3BOICTBEHHBIX
MOIIIHOCTEN C OCHAILIEHUEM COOTBETCTBYIOLIUM 000PYJOBaHUEM,

pacmupenre 00beMa 1 HOMEHKJIATYPhl PEMOHTA TPAaHCTIOPTAOCIBHBIX H3/IEIHH,
Y3JIOB U JETaJIEH,

co3aanue 0OMeHHOTo (POHa U3ACNUH, Y3JI0B U JeTallel U Ha 3TOM OCHOBE
IIPOBEJICHUS arperaTHOr0 peMOHTa 000py10BaHus,

BOCCTAHOBJICHUE U3HOILICHHBIX JAETAJEN C OTHOBPEMEHHBIM YJIYUIIEHUEM UX
AKCILTYyaTAllMOHHBIX CBOMCTB (M3HOCOCTOMKOCTH, KapONpPOYHOCTH U Ap.) Ha
OCHOBE IPUMEHEHHSI HOBBIX TEXHOJIOTMH (HAIJIaBKa, Fa30TEPMUYECKOE HAIIBIICHUE
U JIp.) MaTepHajoB.

["enepupyroriye u yrmpasisione KOMIIAaHUHA CO3/Ial0T 0OMEHHBIN (POH]T arperaTos,
y3JI0B U JieTajieil 000py0BaHUs Ha AJIEKTPOCTAHIIUAX, YCTAHABINBAIOT
HOMEHKJIATypy ¥ HOpMaTUBbI 0OMeHHOT0 (hoHaa. MicTouHukamu co3nanus
00MeHHOro OHJ1a U3JIeTUN U KX COCTABHBIX YaCTEH SBJISIOTCS:

> KOMIIJICKTEI, ITOCTAaBJIICMBIC BMCCTC C 060py,Z[OBaHI/I€M,
» 3alacHbIe 4acTH HCHTpaHHBOBaHHOﬁ IIOCTaBKH U COOCTBEHHOT'O
HN3TO0TOBJICHUA,



» BOCCTaHOBJIEHHEIE n3CJIA 1 ACTAIHN.

JI1st TOATOTOBKYU M TPOU3BOJICTBA PEMOHTA, MOJIEPHU3ALMU U TEXHUYECKOTO
MIEPEBOOPYKEHHS 000PYAOBaHUS YIHEPTETUISCKUX YCTAHOBOK pa3padaThIBaCTCs
npoekT npoussojictsa padot (I1I1P), cocrosiumii 13 KOMIIEKTa TEXHUYECKUX U
OpraHU3AIMOHHO-PACTIOPSAUTEIBHBIX TOKYMEHTOB.

PemonTHEBIE YCPTCIKHU U 3CKU3LI, IICPCAABACMBIC IJIA BBIIIOJIHCHHA pa60T )41
HN3TOTOBJICHUS 3alIaCHBIX qaCTCﬁ, JOJIDKHBI UMCTBb HaAIIUCh «B IMpOU3BOACTBO
pa60T>> C IOAIINCBIO TTIABHOI'O MHIKCHECPA SJICKTPOCTAHIIHNH.

Jlnst oGecniedeHus TUIaHUPOBAHUS, TOATOTOBKU U BbinosiHeHust TOuP, ydyera u
OTYETHOCTH, IPUMEHSIETCSI OPTaHU3ALMOHHO-PACIIOPAAUTEIBHAS JOKYMEHTALIMS:
I1aHbl, TpauKU, IPOrpaMMbl, BEIOMOCTH, TPOTOKOJIbI, aKThI, OOIIEPOCCUHCKHE
eMHBIC OTPACIIEBbIE KJIACCU(UKATOPHI, CIIPABOYHUKH U JP.

[InanupoBaHue peMOHTa BKJIIOYAET pa3padboTKy:

» TEPCIEeKTUBHBIX IJITAHOB PEMOHTA M MOJIEPHHU3AIIMHA OCHOBHOT'O
000pyI0BaHHUS AIIEKTPOCTAHLIUH, FOJJOBBIX IUNIAHOB PEMOHTAa OCHOBHOTO
000py0BaHUs,

» TOJOBBIX U MECSYHBIX IUTAHOB PEMOHTA BCIIOMOTATEILHOTO U
00IIeCTaHIIMOHHOTO 000PYAOBaHNUA,

» TOJOBBIX U MECSYHBIX I'Pa(h)UKOB TEXHHUECKOTO 00CTY)KHBAHUSI.

dopmupoBaHUE MEPCIEKTUBHBIX MIAHOB PEMOHTA YHEPTOOJIOKOB U
HYHEPIrOYCTAHOBOK NIEKTPOCTAHLMK U COOTBETCTBYIOLIEN ITPOAOKUTEIBHOCTU U
CTPYKTYpPbl PEMOHTHBIX [IUKIJIOB 00YCJIOBIEHO HEOOXOIUMOCTHIO CBOEBPEMEHHOTO
IUTAHUPOBaHMsI (PUHAHCOBBIX, MaTEPUAIbHBIX U TPYAOBBIX 3aTpaT HA PEMOHT,
HOTPEOHOCTHIO B KOOPAMHALIMY CPOKOB ITPOBEJICHUSI PEMOHTOB Pa3IMYHbIX
HHEProOJIOKOB U SHEPrOyCTAaHOBOK Ha 3JIEKTPOCTAHIIMY B T€HEPUPYIOLIEH,
YIPABJISIFOLIEH KOMIIAHUU U B DJIEKTPOIHEPTETUYECKOM KOMILUIEKCE, a TAKKE IS
yudeTa npu (GOpMHUPOBAHHH TIJIAHOBBIX 0aJIaHCOB 3JIEKTPOIHEPTUU U MOIITHOCTH.

OcHoBoi1 17151 HhOPMHUPOBAHUS TEPCIIEKTUBHOTO TJIaHA PEMOHTA YHEProOJIOKOB U
sHeproyctanoBok TOC sBIAOTCA:

» TporHO3upyeMasi CpeqHss HapaOoTKa B yacax 3a OJIMH KaJIeHAapHBIN TOJ,
XapaKTepu3yolias HapaboTKy HEPTroOI0Ka MM YHEPTOYCTAHOBKH B
NEPUOJT OT MOMEHTA ITPOBEICHMS pacyeTa 10 KOHLAa PEMOHTHOIO LIUKJIA,

» KalleHIapHas MPOJI0JDKUTEIFHOCTh PEMOHTHOTO IIMKJIA YHEPTOOIIOKa,
COOTBETCTBYIOIIAs] HHTEPBAJIY BPEMEHU B TOJaX OT MOMEHTA OKOHYAHHUS



MPEAIIECTBYIONIETO KAMUTAIBLHOTO PEMOHTA JJO MOMEHTA BBIX0/1a
HHEProOJIOKa B MOCIEAYIOIUN KAaPEMOHT,
» HOPMATHUBHBIN MEKXPEMOHTHBIN PECYPC MKy KaMUTATbHBIMA PEMOHTAMH.

ITporao3upyemast cpenssist HapaboTka HHEPro0sI0Ka 3a OAUH MOJIHBIHI
KaJICHIAPHBIN IO/l ONPEIEISETCS HA OCHOBE IJIAHUPYEMBIX 2JIEKTPOCTAHIIUEN Ha
IATUIETHUHN TEPUOJ IO roJlaM 3aJaHuil 1o pabouyeii MOLTHOCTH U BbIpabOTKE
AIEKTPUYECKOU SJHEPTUH.

[Ipu oTcyTCTBUM 3a/laHUii HA MOMEHT (POPMHUPOBAHUS MEPCIEKTUBHOTO MJIaHA
pPEMOHTA BEJIMYMHA IPOTHO3UPYEMOM cpeHell HapaOOTKK SHEProOIIoOKa WU
HHEPrOyCTAaHOBKHU MPUHUMAETCS paBHOU CpeaHel HapaOOTKe 3a OJMH MOTHBINA
KJICHIAPHBIN IOl B NATUIIETUEM IIEPUOJE, TPEALIECTBYIOIEMY MOMEHTY
(dbopMupOBaHUS TIJIAHA.

KanennapHast npogomKUTENBHOCTh PEMOHTHOTO LIUKJIA ONPEAEIIAETCS
HOPMATHBHBIM MEKPEMOHTHBIM PECYPCOM MEXIY KalUTAIbHBIMH PEMOHTAMH U
BEJIMYMHON HapaOOTKH 3HEPro0JI0Ka B KayKJOM IOy PEMOHTHOIO LIUKJIA
«MeTtonnueckre yKa3zaHus 0 COBEPIICHCTBOBAHUIO CUCTEMbI TEXHUUYECKOTO
0o0CITy>)KMBaHUSI U PEMOHTA SHEProOJIOKOB U AHEProycTaHoBokK TOC Ha ocHOBE
PEMOHTHOIO IIUKJIA C HA3HAYEHHBIM MEKPEMOHTHBIM PECYPCOMY.

[Ipu ucuepnanum HOPMAaTUBHOTO MEKPEMOHTHOTO pECypca SHEProOIOK UITH
HHEPTrOYCTaHOBKA JIOJKHBI OBITH OCTAHOBIJICHBI [T IPOBEACHUS OYEPETHOTO
KaluTaJIbHOrO peMOHTa. [Ipu y0BIETBOPUTENEHOM TEXHUYECKOM COCTOSHUU
’HEProOJIOKa JOIyCKAaeTCsl YBEIMUEHHE pecypca CBEpX HOPMaTUBHOIO Ha
BeJIMUMHY He Oonee 1/2 cpenneii rogqoBoi HapaOOTKH.

[TocnenoBarenbHOCTH GOPMUPOBAHUS MTEPCIIEKTUBHOTO TJIAHA:

» YCTaHaBIIMBAIOTCS 0a30BbIC HOPMATHUBHBIC ITUKIIbI, X CTPYKTYpa
(mocie10BaTeIbHOCTh M IIPOIOKUTEIBHOCTh TEKYITUX, CPEAHUX U
KAl TAJILHBIX PEMOHTOB) U HOPMATHUBHBIE MEXKPEMOHTHBIE PECYPCHI IS
Ka)KI0H MOIIHOCTHOM TPYIIIBI SHEProOJI0KoB (M 3HEproycranoBok) TOC,

» U KQXKJIOH TPYIIIBI ONpeIeisieTcs MPOTrHO3UpyeMasi CpeIHssl HapaOoTKa 3a
OJIMH TIOJIHBIA KAJICHAAPHBIN TOI,

» TI0 cpeaHel HapaOOTKe U HOPMATHUBHOMY MEXPEMOHTHOMY PECypCy
pa3pabaThIBaeTCsl «IKBUBAJICHTHBIN» PEMOHTHBIN ITUKJI, COOTBETCTBYIOITUI
MPUHATON HapaboTKe,

» YMEHBIIICHHE MEKPEMOHTHOTO TIEPHO/Ia WM YBEITHUCHUE
IPOJIOJDKATELHOCTH PEMOHTA JIOMYCKAETCS MPU COOTBETCTBYIOIIHNX
000CHOBaHMIX.



[lepcnekTUBHBIN TIJIaH PEMOHTa OCHOBHOTO 00OpYyIOBaHMsI pa3padaThIBAETCS HA 5
JIET Ha OCHOBAHUU MTPOEKTOB TUIAHOB, MPEACTABISIEMBIX AJeKTpocTaHuAMH. K
NEPCIEKTUBHOMY TUIaHY IIPUIIaratoTCs:

» rpaduK peMOHTOB 3a MPEAbAYIINE 5 JIeT C yKa3aHUEeM YHCIia 4acoB PabOoThI
B KaXJIOM KaJIeHIapHOM TO1y,

» TOSICHUTENbHAs 3amKcka ¢ 000CHOBaHHEM IPOBEICHUS MOACPHHU3ALIHH,
BBITIOJIHEHHE CIIEUABHBIX PaldoT,

» 00BeMBI M HICTOYHUKHU (PHHAHCUPOBAHHS PEMOHTHBIX padot o TOC mo
TOJIaM.

[lepcrieKTHBHBIE TUTAHBI PEMOHTA €KETOAHO 10pa0aTHIBAIOTCS C JOOABICHUEM B
IIJJaH OJHOTO TOJa M KOPPEKTUPOBKON M YTOUYHEHHEM NIOKA3aTENEH IIJIaHa YETBIPEX
JIeT MPEAIIECTBYIOMUX 100aBICHHOMY.

["o10BOM 11aH peMOHTA pa3padaThIBaeTCs HA IUIAHUPYEMBIN r0Jl, B COOTBETCTBUU
C YTBEPKAEHHBIM MEPCIEKTUBHBIM TUIAHOM C yYE€TOM TEXHHYECKOTO COCTOSIHUS
00opy/I0BaHus B Mpeieiax COrIacOBaHHOM B YCTAHOBJICHHOM MOpsIKe padoueit
MOIIIHOCTH CTaHIMU. B 3TOT myiaH MOTyT ObITh BHECEHBI 0OOCHOBaHHBIE
W3MEHEHHUS IPOTHUB NEPCIEKTUBHOTO. ['010BOM IJIaH yCTaHABIMBAET BUJ PEMOHTA,
KQJICHIAPHOE BpEMS BBIBOJA B PEMOHT, ITPOJIOJKUTEIBHOCT PEMOHTA U
IUTaHUpYeMbIil 00beM padoT. K mnany mpunaratotcs:

» BEJOMOCTb YKPYITHEHHBIX 00beMOB paboT Mo Ka)kKIA0H SHEProyCTaHOBKE,

» TIOSICHUTENbHAs 3aIiCKa, B KOTOPOH OTpa)xaeTcs 00eCIeYeHHOCTh
IUTAHUPYEMBIX 00bEMOB padOT TEXHUYECKON U (PUHAHCOBOU
JOKyMEHTAlMeN, MaTEpHAIIbHBIMU PECYPCAMU.

[Tpu pacueTe HOpMaTUBHBIX 3HAYEHUI padOUYEl MOLTHOCTH I10 JIEKTPOCTAHLUH €€
PEMOHTHAsI COCTABJIAIONIAS OT IUIAHOBBIX PEMOHTOB YCTAHABIINBACTCS B
COOTBETCTBUM C PEMOHTHBIMU LUKJIAMH, BUJAMH U MPOJOJIKATEIBHOCTBIO
peMoHTa. HertanoBbIe pEMOHTHI YUHUTBIBAIOTCS O CIIELUATIBHBIM ITOKA3aTEIISAM.
ITpu pa3zpaboTke IIaHOB pEMOHTa CyMMapHas IPOJOJIKUTEIbHOCTD ITPOCTOS
000py/10BaHuUs BO BCEX BUaX PEMOHTA YCTaHABJIMBAETCS B Ipeseax padouei
MOIIIHOCTH, COTJIaCOBAaHHOM UCIIETYEPCKUM YIIPABICHHUEM.

HCpBLIﬁ KanuTaJIbHbIN PEMOHT T'OJIOBHBIX 3HCpFO6HOKOB N SHCPIroyCTaHOBOK
IMOCJIC MOHTAXa IJIAHUPYCTCA Ha IICPHUO/I, OHpCI[CH}ICMBIﬁ TpC6OBaHI/I}IMI/I 3aBOJOB-
U3rOTOBUTEIICH. CpOKI/I BbIBOJId B pPEMOHT MOT'YT OBITh UI3BMCHEHBI B 3aBUCUMOCTH
OT TCXHHUYCCKOI'O COCTOAHUA.



[lepBblil KanuTaIbHBINA (CPEAHMI) PEMOHT CEPUIMHBIX SHEPTOOIOKOB U
HHEProyCTAHOBOK IOCJIE MOHTaXa IJIAHUPYETCS HAa IEPUOJ], ONPEAEIISIEMbII
CTPYKTYpPOIl pEMOHTHBIX LIUKJIOB, €CJIM HHOE HE OTOBOPEHO TPEOOBAHUAMU
3aBOJIOB-U3TOTOBUTENEH.

PeMoOHT KOpIycOB KOTIIOB Ay01b-0JI0KOB TUTAHUPYETCS C OJTHOBPEMEHHBIM
OCTaHOBOM U ITyCKOM 000UX KOPITYCOB HJIA CO CIIBUTOM, OTIPEENISIEMbIM
TEXHOJIOTHEW PEMOHTA U YCIOBUAMU IKCILTyaTallUH.

Pa6oTs! 110 MOIACPHU3AINN U TCXHUYCCKOMY IICPCBOOPYKCHUIO MOT'YT
IIAHUPOBATHCA B IICPUOT PCMOHTA, CCJIN IIPH paspa60TI<e ToJOBOTIO IIJIaHa
QJICKTPOCTAaHIHA paciojiaract TEXHUUYECKOM I[OKYMCHTaHHeﬁ Ha 5THU pa6OTBI,
MaTrcpuajIaM, 3al19acTsIMU 1 KOMIUICKTYHOIIUMHN W/MIU 3aKII0YEHHBIMA
A0roBopaMu Co CpoKaMH IMOCTABKH HC MCHCC UYCM 34a 2 MCCAlla 10 Havdajla pECMOHTA.

[IpoBeneHre KOHKYPCHBIX TOPTOB U MOANKMCAHKUE IOTOBOPOB C MOOEAUTEISIMH
TOPIOB - TOAPSIAHBIMY MPEATNPUATUIMHU Ha BBHITIOJHEHUE PEMOHTHBIX paboT
JIOJKHO OBITH 3aBEPILECHO HE MO3HEe, YeM 3a 2 MecsIa 10 Hayaia MIaHupyeMOro
roja.

W3meHeHune miaHoB-TpaukoB PEMOHTA MOTYT MPOU3BOAUTHCS 110 HHUIIMATHUBE
TE€HEPUPYIOLIEH, YIIPABIISIONICH, CETEBOM KOMIIAHUU TOJIBKO B UCKITHOUYUTEIbHBIX
ClIy4asXx, KOrja 0TKa3 OT U3MEHEHUS IJIAHOB MOKET MPUBECTU K HEOITYCTUMOMY
CHUKEHUIO HAJIEKHOCTH PabOThI JHEPrOCUCTEMBI U KaUueCTBA IEKTPOIHEPTHH,
OTPaHUYEHUIO MOTPEOUTENEH WK MPU YTPO3€ BOZHUKHOBEHUS KPYITHBIX
noBpexaeHui 00opyaoBanus. [Ipu 3Tom aucneruepckoe ynpapieHHE UMEET
IIPaBO MEPEHOCUTH CPOKH IJIAHOBBIX PEMOHTOB He OoJiee yeM Ha 6 MecsLIEeB.

I[J'I?I CBOCBPCMCHHOI'O YUCTa PCMOHTA HaA 3Tallax MECAIHOI'0. HCACJIbHOIO 1
CYTOYHOTI'O IINIaHNPOBAHUA PCIKUMOB pa6OTBI, MCCAYHBIC IIJIaHBI KAaITMTAJIbBHOI'O U
TCKYIICIO pCMOHTA 06IHCCT3HI_II/IOHHOFO H BCIIOMOTI'aTCIBHOI'O O6Op}II[OBaHI/I$I
QJICKTPOCTAHIIUU COCTABJIAIOTCA HA OCHOBAHUHN I'OAOBBIX IIJIAHOB U
COTIJIACOBBIBAIOTCS 10 HaYalla MECALA, ITPCAMICCTBYIOIICTO IINIAHUPYCEMOMY, C
HUCIIOJHUTCIIAMUA U YTBCPIKAAIOTCS I'NIaBHBIM MHKCHCPOM CTAHIIUU.

PeMoOHTHBIE IIMKITBI, BUJIBI M TPOAOJIKUTEIBHOCTh PEMOHTA 3HEProo10koB (150-
1200 MBT) ycTaHOBIIEHBI HHAWBUAYATBbHO Ha Kaxaou 0mounoit TOC. PeMoHTHBIN
LUK ONpEaeseT KaIeHAAPHbIA MEKPEMOHTHBIN MEPUOJI, TEPUOAUYHOCTD U
MPOIOJKUTEIBHOCTD IIJIAHOBBIX BUJIOB PEMOHTA B COOTBETCTBUU C HOPMAaTUBaMU U
HOPMAaTUBHBIM MEKPEMOHTHBIN PECYPC, PACCUUTHIBAEMBIN 10 BETNYNHE
€KEeroJIHoro pabouero BpemeHu paBHoro 6800 yac. ITo MpUHATO MIpU pa3padOTKe
Hopmarusa [II1P 1 cooTBeTCTBYET ONTUMANBHOM 3arpy3ke OJIOKOB.



HpOI[OJ'DKI/ITeJ'IBHOCTB KaXXJI0T0 Bnaa pEMOHTA HCUUCIIACTCS B KaJICHAAPHBIX
CYTKax, BKJIIO4Yas BbIXOAHBIC THU U UCKIIIOYaA IIPa3JHUYHBIC.

Homenkiatypa u 06beM paboT, BBITIOHSIEMBIX BO BCEX BHIaX PEMOHTA U TIPU
TEXHUYECKOM OOCITYKUBAHUM MPUBE/ICHBI B TEXHUKO-3KOHOMUYECKUX HOpPMATHUBaX
MJIAHOBO-TIPEAYIIPEIUTEIILHOTO peMOHTa 3HeproosiokoB 150-800 MBT. I1pu s3Tom
UCIOJIb30BAaHbI 0003HAYCHMUSI:

K1 - kanpemoHT 1 kareropuu.

K2 - kanpeMoHT 2 KaTeropuu.

K3 - kanpemMoHT 3 Kareropuu.

C - cpeqHuii peMOHT.

T1 - Tekymuii peMoHT 1 KaTeropumu.
T2 - TeKymuii pEMOHT 2 KaTErOpuH.

B TeueHre peMOHTHOIO LIMKIA IOMYCKAETCsl TOBTOPHOE MPOBE/IEHHE KAaPEeMOHTA
TOH K€ KaTeropuu BMECTO 0oJiee BHICOKOH (CII0kKHOI) kKaTeropuu, Harpumep K1
BMecTo K2. [ocnie kanuTallbHOTO peMOHTA 3 KaTETOpUU PEMOHTHBIN 1IUKII
HAYMHAETCS C KallMTalbHOrO peMOoHTa | KaTeropuu.

[IprMepbl MHOTOJIETHUX PEMOHTHBIX ITUKIJIOB 0710K0B 160 1 300 MBT npuBeieHbI
B TaOymmne 17.1.



Tabmuma 17.1.

PemonTHbIC TN KJIbI 0JI0KOB

[Tpu peMOHTE TATOAYTHEBBIX MAIIIMH PETJIaAMECHTHPOBAHBI CIICTYFOIIIAs
HOMEHKJIaTypa 1 00beM paboT:

» TpOBEpKa U PEMOHT BEHTHJIATOPOB U JILIMOCOCOB C 3aMEHOM HITH PEMOHTOM
JieTaliell X0JI0BOM 4acCTH,

MPOBEPKA U PEMOHT HAMPABJISIONIUX aIIIapaToOB U UX MPHUBOJIOB,

JacTHYHas 3aMeHa OpOHU KOpITyca U KapMaHOB,

yCTpaHEHHE HETUIOTHOCTEH U MPUCOCOB,

YV V VYV V

CTaTHYCCKaA U JUHAMHN4YCCKasd 63H3HCI/Ip0BKa.

KanuranbHblii peMOHT NApOBOM TYpOUHBI pETIaMEHTUPYET CIIEAYIOLIYIO
HOMEHKJIATYpy 1 00beM paboT. [loaroroBuTeIbHbIE paOOTHI:



» YCTPOWCTBO JIECOB, MMOJAMOCTEH M OTPAKICHHUIN JJI1 OCMOTPa U PEMOHTA
AJIEMEHTOB TYpOUHBI,

» TOJATOTOBKA pabo4rX MECT U PEMOHTHBIX IUIOIIAA0K C TPOKIAIKON
BPEMEHHBIX TPYOOIPOBOIOB U KaOEIbHBIX JIMHUH, TIOATOTOBKA OCHACTKH,

» HapyXHBII OCMOTp TypOWHBI, IPOBEPKA BETMYUHBI 1 PABHOMEPHOCTH
TEIUIOBBIX PACIIUPEHHUM 3JIEMEHTOB,

» TIPOBEpKa COCTOSHUS OOIIMBKY KapKacoB, ILIOMAI0K U (pyHIaMeHTa,

» TIPOBEPOYHBIEC MPOTPAMMHBIE HCIIBITAHUS ISl ONPEACIICHISI TapaMeTPOB
TEXHUUYECKOTO COCTOSIHUSI arperaToB TypOOYCTaHOBKH.

TypOuna, KOpIyCHbIE YaCTH - OCMOTP U Ae(eKTaIHs:

KOpITyca Hapy>KHBIX UIHHIPOB,

COILIOBBIE arperarsl, quadparMel 1 000MMBI Juadparm,
000 MBI YIIIOTHEHUH U KOPITYCOB KOHIIEBBIX YIUIOTHEHHUH,
KOHIIEBbIE U AnadparMeHHble YIUIOTHEHUS,

ycTpoicTBa U1t 00orpeBa (praHIleB U IIMUIEK KOpITyca,

YV YV VYV

IIMOHOYHBIE COETMHEHUS KOPITYCOB LIMJIMHAPOB U JUCTAHIIMOHHBIX OOJITOB,
JOCTYMHBIX 11 Nedexrannu (6e3 1eMOHTa)ka KOPITyCOB LIMJIUHAPOB),

» pecHuBepHbIE TPYOHI,

» KpENeXHBIC JCTaH.

YcTpanenue oOHapyKeHHbIX 1e(EKTOB (KpOMe YCTpaHEHHS HETJIOTHOCTEN
BEPTUKAIBHBIX PA3bEMOB KOPIIYCOB LIMJIMHAPOB U 3aBAPKU TPEIIWH LUUJIUHAPOB U
KOPIIyCOB KJIAIaHOB). B ToM umcie:

» malOpeHne TIOCKOCTeH TOPU30HTAIBHBIX Pa3beMOB KOPITYCOB IMIIMHIPOB,

» ma0peHne TIOCKOCTEeH TOPU30HTANBHBIX pa3beMOB Aradparm u 000iMm,

» obecrnieueHue LIEHTPOBKY JIeTaJIel MPOTOYHON YacTH M KOHIIEBBIX
YIULIOTHEHUH TypOUHBI,

» 3aMeHa OJHOH nuadparmsl,

» obecrnieueHue 3a30pOB B IPOTOYHOM YaCTH TypOUHBI,

» KOHTPOIIb METaJJIa KOPIYCOB IUJIHHIPOB.

Potops! - ocMoTp 1 AedekTanus pabouux JIONAaTOK, OaHAaKel, JUCKOB, BTYJIOK
KOHLIEBBIX YIJIOTHEHH, pa3rpy304HOTO MOPIIHS, YIIOPHBIX JUCKOB LIEEK Baja.

Ycrpanenue oOHapyKEHHBIX J1e(DEKTOB:

» 3aMeHa MPOBOJOYHBIX OaHIaXel, NUTH(OBKA IIEEK M YIOPHBIX TUCKOB,



» TpoBepKa mporuda poTopa, mepejaonaduBaHue OAHON CTYIEHH pOTOpa,
UCKJII0Yasl epesonayuBaHue pabo4mx JIONAaTOK CTYIIEHH C BUIIbYATOM
IOCAJIKOM, TMHaMu4eckasi OaJaHCUpPOBKa pOTOpa,

» CHATHE BUOPAIIMOHHBIX XapaKTEPUCTUK MAaKETOB Pa0OYUX JIONATOK
HaCTPanBaeMbIX CTYIICHEH,

» WCHpaBICHHUE IICHTPOBKH POTOPOB IO MOIyMy(hTaMm.

[MonmmnHuKY TYpOUHBI - OCMOTP, A€PEKTAIUSA U YCTpaHEHUE OOHAPYKEHHbBIX
Ne(eKTOB OMOPHBIX U YIIOPHBIX MOAIIUITHUKOB. KOPITYCOB OTOP, MAaCISTHBIX
YIUTOTHEHU, MITMOHOYHBIX COETUHEHUIN U AUCTAHIIMOHHBIX 00JITOB (0€3
JEMOHTaXXa U MOAbEMA KOPITYCOB MOJIIUITHUKOB):

KOMIIJICKTA pa60‘-II/IX N YCTAHOBOYHBIX KOJIOAOK YIIOPHOI'O IIOJAIIHUITHUKA,
3aMCHa ABYX BKJIaI[BIIHeﬁ OIMOPHBIX MOAUIUITHUKOB,

Imepe3ajimBKa BKH&I[BIIHCﬁ OIIOPHBIX IMTOAIIHUITHUKOB,

3adMCHA YIINIOTHHUTCJIIBHBIX I‘pC6HCﬁ MacCJIIHBIX YHJIOTHCHI/Iﬁ, IIIa6pCHI/IC

YV VYV

IIJIOCKOCTH I'OPHU3OHTAJIBHOI'O pa3dbeMa ABYX KOPITYCOB ITOAIIHUITHUKOB,
> PEMOHT IMOAMMUITHUKOB YIINIOTHCHH:A BaJld ICHEpPATOpPA.

CoeaunutenbHble MyQThI - OCMOTP, AePeKTanus NoayMy T U KpernexHbIX
JieTaneu, ycTpaHeHre oOHapyKEHHBIX Je(EKTOB:

» 1rabpeHue TOpIoB NOIyMydT,

» 00paboTka He OoJee YeThIpEX OTBEPCTUH MO COSAMHUTEIbHBIC OOITHI C
3aMeHOI 00JITOB,

» TpOBEpKa W UCIPABIICHUE U3JI0Ma OCEH POTOPOB («MAsTHUKAY ) TIPH
CHapUBaHUU MOITyMY(PT,

» TpOBEpKa W UCIPABIICHUE CMEIICHUS 0CEe POTOPOB MPH CHIApUBAHUN

noymy@r.

BasiormoBopoTHOE YCTPOUCTBO - OCMOTP | Jie(heKTarus, ycTpaHeHe
0OHapyKEHHBIX TEPEKTOB y3JI0B U JIeTaJeH, B T.4. 3yOUaThIX mepeaad, MexaHu3ma
BKJTFOUEHUS - BBIKITIOUCHHSI TIOAIIUITHUKOB, 3aMEHa TIOBPEKICHHBIX JeTajCH.

CucrtemMa peryaupoBaHusl - UCIIBITAHUE U CHATHE XapAKTEPUCTUK CHCTEMBI
peryaupoBaHus Ha OCTaHOBJIEHHOUW TypOHMHE Mepe]] peMOHTOM, OCMOTp U
IIpOBEpKa MIOTHOCTH, Ae(EKTaIMs U PEMOHT y3JI0B PEryJIUPOBAHUS U 3aIUTHI:

» IEHTPOOSKHOTO PETYJIATOpa CKOPOCTH H €ro IPHBOJIA, HMITYJIbCHOTO
Hacoca, Hacoca peryIupoBaHus WIH TJIABHOTO MaCIISTHOTO Hacoca (Ha Baly
TypOUHBI),



» 30JIOTHHKOB PETYJISATOPA CKOPOCTH, IPOMEKYTOUHBIX U CYMMUPYIOIIAX
30JIOTHUKOB, YCKOpUTENEH U ruaporpeoOpazoBarenei,

PEryJsTOpoB JaBJIEHUS Napa, IPOTHUBOIABICHUS U 0TOODA,

aBToMaTa 0€30MacHOCTH,

YV V VY

30JIOTHUKOB ¥ 30JIOTHUKOBBIX YCTPOMCTB 3aIIUThI, yCTPOUCTB IS

packauMBaHMs U OPOOOBAHUS,

» CepBOMOTOPOB KJIAMIAHOB, PETYIHPYIOMUX Aradparm,

» THIPABINYECKON CHCTEMBI (B CIy4ae aBTOHOMHOM CHCTEMBI), paboueit
KUIKOCTH, ApMaTypbl U TPyOOIIPOBOJIOB,

» O4YHCTKa TUAPABINYECKON CUCTEMBI, 3IMBKA paboueit )KUIKOCTH, TPOBEpPKa
IJIOTHOCTH TUJIPABIMYECKOM CUCTEMBI, yCTpaHeHue 1e(eKTOB,

» odrcTKa 0aKkoB, GUIBTPOB M OXJIQJAUTEIICH pabodeH KUIKOCTH U
YCTaHOBJICHHBIX Ha HUX (BMOHTHPOBAHHBIX) YCTPOICTB,

» nedeKTanus U pEMOHT Y3JIOB MapopacipeesieH s, CTOTOPHBIX,
PEryJIUPYIOMIUX U OTCEUHBIX 3alIUTHBIX KJIAIIAaHOB M OJOKOB KJIAMIaHOB,
3aCJIOHOK pachpeIeIUTENbHbBIX MEXAaHU3MOB U IIPUBOJIOB KJIAIIAHOB,
3aCJIOHOK U PEryJIMpYyIoUuMX auadparm,

» KOHTPOJIb METaJllIa KOPITYCOB KJIalaHOB, 3aMeHa Te(PEKTHBIX KPETIeKHBIX
JieTanei,

» ocumuiorpadpoBaHNE CHCTEM PEryJIMPOBaHUS TYPOUH JI0 U TIOCIE
pPEMOHTA,

» HACTpOWKa U UCTIBITaHUE (OTpeAeliCHIe KOHTPOJIbHBIX MAPAMETPOB, CHSATHE

XapaKTEPUCTUK) CUCTEMbI PETYJIUPOBAHUSA:

- HACTPOMKa U UCIBbITAHUE HAa OCTAHOBJIICHHOW TypOuHE,
- HACTPOMKA U UCTIBITAHUE HA XOJIOCTOM XOJY.
Macnsnas cucrema:

» paz0bopka, OCMOTp U AePEKTaIIs MAaCIIOHACOCOB B apMaTypHhl,

» yCTpaHEHHEe OOHAPYKCHHBIX Me(EKTOB C 3aMEHON MOBPEIKACHHBIX JeTalleH,
OYKCTKA MaCJISTHBIX 0aKOB,

» BBITIOJIHEHUE THIPOAMHAMHYSCKOHN IIPOMBIBKH MaCIIOTIPUBOJIOB,

» O4YHCTKa M JedeKTalus MacI00XIaIUTENICH, 3aJTMBKAa MacJa, IpoBepKa
MJIOTHOCTH MAcCJIOCUCTEMBI, YCTpaHEHUE OOHAPYKEHHBIX e(DEKTOB.

KonzaeHncarops! - ouncTKa OXJIaKIAI0UINX TPYOOK, TPOBEPKa MIOTHOCTH
KOH/ICHCATOpa, YCTPAHEHUH HEIUIOTHOCTEH, MOBAIbIIOBKA TPYOOK U epeHabuBKa
CaJIbHUKOB.



DKEKTOPHI - TIOJTHAS pa300pKa, 3aMEHa UM PEMOHT TOBPEKIEHHBIX JETaeH,
3aMeHa TpyOHOM cucTeMsbl (0€3 3aMeHbI TpyOOK), OCMOTp, NedeKTaius, peMOHT
KOpITyca ¥ BOJSTHOW KaMephl, yCTAHOBKA 3a30POB MEXKIY COTUIAMHU H
nuddy3zopamu, THAPOUCTIBITAHUE B COOpE, YCTpaHEHHE J1e(PEKTOB.

PemonT TemoBoit uzomsuu (10 60 % MoHTaXXHOTO 00bEeMa).
3aKII0YUTEIbHBIC PAOOTHI:

» pasz0opka U yJaJeHHE JICCOB U TTOJIMOCTEH,

» yOopKka ¢ paboyux IIONa0K 000pyA0BaHHUs, YCTAHOBICHHOTO HA ITEPHO/T
pPEMOHTA,

» YCTaHOBKa OOIIMBKY IMJIMHAPOB U KJIAIMaHOB,

» odrcTKa 000pyaoBaHMS B pabodeil 30HbI OT MyCOpa, OTXOJJOB PEMOHTA U
JieTanei,

» CHSATHC XapaKTePUCTHK M HACTPOHKA PEeryIMPOBAHHUS,

» TpOBEpKa W UCIBITAHUE TPEOXPAHUTEIHHBIX KJIAITAHOB M 3aIIUTHBIX
YCTPOWCTB,

» OKpacka o0opyI0oBaHUsI.

PemonTHOE 00CTyKMBaHME 3a pyOekoM OoJiee pazHOOOpa3HO U 00eCIIeuynBaeTCS
COOTBETCTBYIOIIIMMHU METOJIaMH X 000CHOBaHUs. [J1aBHOE 311eCh B BEIOOpE
CTpaTeruu PEMOHTHOTO 00CITy)KuBaHus. X Tpu:

» CcTparerus aBapuiiHOW MPOQPUIAKTUKH, IIPH KOTOPO TUTAHOBBIE
npo(UIaKTUYECKHE MEPOIPUATHUS BOOOILIE HE MPOBOJIAT, 4 aBaApUIHBIE
BOCCTAHOBUTENBHBIE pA0OThI OCYLIECTBIISIOT JUIIb [1OCJIE OTKa3a
000pyI0BaHUS;

» CTparerus IIaHOBO-TIPEAYIPEIUTEIHHON MPO(HUIAKTHKY, COTIIACHO
KOTOpO#i MpoduiiakTHdeckue paboThl MPOBOIAT MEPUOIUIECKHU B TIIAHOBBIC
CPOKH, HE3aBUCHUMO OT TEXHUYECKOTO COCTOSIHUSA 000pYAOBaHNUs, a B CITydae
€ro 0TKa3a OCYILIECTBIIAETCS €T0 BOCCTAHOBIICHUE WM 3aMEHA;

» cTparerus npopuIaKTUKU 0 TEXHUYECKOMY COCTOSIHUIO, KOTAa
npo(UIaAKTUIECKHE MEPOTIPUATHUS POBOJAT C YUETOM (PAKTUUECKOTO
COCTOSIHUSI 000pYI0BaHUs, OIIPENEIAEMOTO METOIaMU TEXHUYECKOM
JIAarHOCTUKH.

Paznuune moaxoA0B B pa3HbIX CTpaHaxX 00YCIOBIEHO Y3KOHOMHYECKUMH,
OpPraHU3alUOHHO-CTPYKTYPHBIMH U KyJIbTypHbIMH paznuuusmu. B CILIA Bo
MHOTHX KOMITAHUSX JOIYCKAETCS HMETh OOJBIIOE YUCIO HEUCIIPABHOCTEM, B TO
BpeMs Kak B SIOHUM UCIIOJIB3YETCS KOHLEILNS «HYJIEBOrO KOJINYECTBA
ne(deKTOBY, YTO MPUBOJIUT K OOJBIION JOJIE TNIAHUPYEMBIX PEMOHTHBIX paboT B



o0IMX 3aTpaTax Ha TEXHUYECKYIO AKCILTyaTanuio. Kputepuem BpiOOpa cTpaTreruu
CITYKUT 3KOHOMHYECKasi 3P (HEKTUBHOCTh C YYETOM BBICOKOW HAJIEKHOCTH,
Harpumep B BUAE K03 uUllMeHTa TOTOBHOCTH.



18. OBECIHEYEHME HAJIEKHOCTH B ITPOEKTHbBIX PEHHIEHUAX

OcHoBonoJararouMii JOKYMEHT JUIsl 00eCnedeHUs] HAy4YHO- TEXHUYECKHUX
JOCTHKEHUHU IPU NMMPOEKTUPOBAHUY AIEKTPOCTAHLINN - HOpMBI TEXHOJIOrMYECKOTO
IIPOEKTUPOBAHMS TEIIOBBIX DJIEKTPUYECKUX CTAHLIAM.

Hopwmpr 06s13aTebHBI TPY TPOSKTUPOBAHUH BCEX BHOBH COOPYKAEMBIX
NapoTypOUHHBIX TEIUIOBBIX AIEKTPUYECKUX CTAHIIMK ¢ TypOoarperataMmu
MOTIHOCTHIO 50 ThIC. KBT 1 BhIIIE TP HaYaIBHBIX MTapaMeTpax mnapa y TypOuH a0
24 MIla (240 xrc/cm) u Temnepatypoit 510-560° C.

Hopwmbl pacnpocTpaHsoTcs Ha paclIMpSIEMY0 H PEKOHCTPYHPYEMYIO YaCTh
AIIEKTPUYECKUX CTAHIMM C COOTBETCTBYIOIIMMH KOPPEKTUBAMHU, 00YCIIOBICHHBIMU
CYLIECTBYIOIIMMHU TEXHOJIOIMYECKUMH CXEMaMH, KOMIIOHOBKaMH 000py10BaHMs,
3/IaHUSIMU U COOPY>KEHUSMHU.

18.1. Komnoazpezamoi

Ha KOHACHCAIMOHHBIX U TeHJIOCbI/IKa]_II/IOHHBIX QJICKTPOCTAaHIIUAX C
IMPOMCIKYTOYHBIM IICPCIPEBOM IIapa MPUMCHAKOTCA OJIOYHBIE CXEMBI KOTEIT -
Typ6I/IHa. I[J'IH KOHACHCAIITMOHHBIX G)JICKTpOCTaHHI/Iﬁ CJICAYCT IPCUMYILICCTBCHHO
IMPpUMCHATD MOHOOJIOKH MOITHOCTBIO 300 MBT u BbIIIE C MMpAMOTOYHBIMHA KOTJIaMHU
Ha 3aKpUTHUYICCKHUC ITApaMCTPhI I1apa.

Ha TOII 6e3 npomneperpesa napa NpuMeHsIOTCA, KaK IPAaBUIIO, OJIOUHBIE CXEMBI.
[Tpu sTom Ha TII] ¢ npeobnanaroiieit mapoBoil HAarpy3Koi MpU COOTBETCTBYIOIIEM
000CHOBAaHWY MOTYT IPUMEHSTHCS CXEMBI C TTIONIEPEUYHBIMU CBS3SMU.
[Taporpon3BoAUTETHFHOCTH KOTIIOATPEraToB B OJIOKE ¢ TypOoarperaroMm
BBIOMpAETCA 10 MaKCUMAJIBHOMY MPOMYCKY OCTPOro mapa uepe3 TypOuHy C
y4eTOM pacxoja napa Ha COOCTBEHHBIE HYK/IbI.

CYMMapHaH MMapornpon3BOAUTCIBHOCTD KOTJIOATIPCraTOB, YCTAHABJIIMBACMbBIX Ha
QJICKTPOCTAHIHUAX C ITOINICPCYHBIMU CBA3SAMU, 10JIZKHA OBITH HE MEHEE
MAaKCHMAJIBHOT'O pacxo/Ja 1mapa MallnMHHBIM 3aJIOM C YUYCTOM MAKCUMAJIbHOTO
pacxoda 1mapa Ha COOCTBEHHEIC HYKIBbI.

HpI/I pa60Te KOTJIa Ha YXYAIICHHOM ITPOCKTHOM TOIIJIMBC OOJIKHBI oOecrneunBaThCs
HOMHHAJIbHAS HAI'Ppy3Kd U HOMUHAJIBHBIC IIApaMCTPLI I1apa.

I[J'If[ IMOKPBITHUA ITUKOBBIX TCIIJIOBBIX HAI'PY30K IMMPUMCHAIOTCA, KaK IIPpaBUJIo,
CIICTHNAJIIN3NPOBAHHBIC IIMKOBBIC KOTCJILHBIC. HpI/I HCITIOJIBb30BaHHUHN HJIA ITMKOBBIX
KOTCJIBHBIX T'a30Ma3yYTHOI'O TOINNIMBA IIPCUMYIICCTBCHHO JOJLKHBI IIPUMCHATHCS



BOJIOTPEUHBIC KOTJIbI, IPUCOCAMHEHHBIE K TEIUIOBBIM CETSIM HEMOCPEACTBEHHO WU
yepe3 TemiooOMeHHUKU. Crioco0 MpucoeIMHeHNs BBIOMpaeTCcsl HAa OCHOBAaHUU
TEXHUKO-IKOHOMHYECKUX pacyeToB (TD0O) ¢ yueToM KauecTBa CeTeBOU BOJbI U
HAJICKHOCTU PabOThI KOTJIA.

[Ipu ncnoap30BaHUM JIsl TUKOBBIX KOTEJIBHBIX TBEPIOTO TOIIMBA IPUMEHSIOTCS
MapoBbI€ KOTJIbI HU3KOTO AaBJIEHUS WA BOJIOTPEHHBIE KOTJIBI C BOJIOBOSHBIMU
TEILTIO0OOMEHHUKAMM.

Tennonpon3BoAUTENBHOCTD U YHCIIO MUKOBBIX BOJOTPEHHBIX U MAPOBBIX KOTIOB
HHU3KOTO JIaBJICHUS BBIOMpatoTcs Ha ocHOBe TDO, UCXO/S U3 YCIOBUS MOKPBITHS
UMHU, KaK NpaBuiIo, 45- 50% MakcuMaabHOW TEIJIOBOM HArpy3KH OTOIUIEHUS,
BEHTUJISILIMM U TOPSIYETO BOAOCHAOKEHHUS U TIOKPBITHSI 0KOJIO 15-25% TennoBoi
HArpy3Ky B TEXHOJIOTMUECKOM Mape KOTJIaMU HU3KOTO JaBJICHUS.

Ha snekTpoctaniusax ¢ 6JI04HOM cXeMOil pe1yCMaTpUBaETCA YCTaHOBKA
BOJOTPENHBIX WIIM NMAPOBBIX KOTJIOB HU3KOI'O JABJIEHUS B KOJUYECTBE, IPU
KOTOPOM IIPH BBIXOJIE U3 Pa0OTHI OJJHOTO SHEPTreTHUIECKOrO OJI0Ka MIIM OJHOTO
KOTJa 1y0Jib - 0JI0Ka, ocTaBIIKecs B pabOTe SHEPreTUUECKUe OJIOKHU U BCE
YCTaHOBJICHHbIE TMKOBBIE KOTJIbI JOJKHBI 00€CIIEYBATH MAKCUMAJIBHO -
JUTMTENIbHBIN OTITYCK Mapa Ha IPOU3BOJICTBO U OTIYCK TEIJia Ha OTOIJICHUE,
BeHTWIsILMIO 1 ['BC B pazmepe 80 % oT oTmycka Termia Ha 3TU UEIH s paiiloOHOB
C pacyeTHOI TeMIepaTypoil HapyKHOTO Bo3Ayxa Jyuis oToruieHus -40°C u Huxe U
B pazmepe 70 % 17151 oCTambHBIX PaliOHOB.

Ha TOII ¢ monepe4yHbIMU CBS3SMHU B CITydae BbIX0J1a U3 padOTHI OJTHOTO
HHEPreTHYECKOT0 KOTJIa OCTABIINECS B pabOTe IHEPreTUUECKUE KOTJIbI U BCE
YCTaHOBJICHHbIE BOJAOIPEMHBIE KOTJIbI M APOBBIE KOTJIbI HU3KOTO JaBICHUS
JOJKHBI 00€CIeYrBaTh MAKCUMAJIbHO - IJIMTEIbHBIN OTIYCK Napa Ha
IIPOU3BOJICTBO U OTITYCK TEIUIa Ha OoToIUieHue, BeHTuisinuio u I'BC B pazmepe 80%
OT OTITyCKa TEIjIa Ha 3TU LEJU ISl palilOHOB C paCUYE€THOM TEMIEPATYPOI
Hapy>XHOro Bo3zayxa ais ororieHus -40°C u Huxe u B paszmepe 70 % nms
OCTAJIBHBIX PalOHOB. /{7151 3JIEKTPOCTaHLMI C IONIEPEYHBIMU CBS3SIMU, BXOJSALIUX B
COCTaB 3HEPrOCUCTEM, JOMYCKAETCS CHUKEHUE IIIEKTPUUECKONM MOIIIHOCTH Ha
BEJIMYMHY MOITHOCTU CaMOro KpymnHoro Typooarperara TOLI.

Ha TOII ¢ monepe4yHbIMHU CBS3MH YCTAaHOBKA PE3EPBHBIX SHEPIe€THUECKUX KOTIIOB
HE IIPENyCMaTPUBAETCS.

Ha BHOBB coopyxaembix TOLl ycTaHOBKAa MMKOBBIX Fa30Ma3yTHBIX BOAOTPEMHBIX
KOTJIOB ITIPEMMYLIECTBEHHO OCYLIECTBIIAETCS B PalOHAX Pa3MEIIECHUS TEIJIOBBIX
NOTpEOUTENEH.



Ha snepretnueckux v MUKOBBIX KOTJIaX MpeaycMaTpuBaeTcs 3hpexTuBHas
OYKCTKa MOBEPXHOCTEHN Harpesa, o0ecrneuynBaronas X HaJeKHy0 padoTy (A
ra3oMa3yTHBIX KOTJIOB MPEIyCMaTPUBAIOTCA CYyXHE CIIOCOOBI OUUCTKH).

I[JI}I KOTJIOB, pa6OTaIOIHI/IX Ha TBCPAbLIX TOINIMBAX, IIPCUMYIICCTBCHHO JOJIKHA
MNPUMCHATHCA BOAAHAA OUNCTKA O9KPAHOB TOIIKH.

Hnsa TOLI ¢ nokpuTUUeCKUMU MTapameTpaMu napa, a Takxe 1 ['POC,
paboTaronmx Ha MOPCKOM BOJIE, KaK MPaBUIIO, MPUMEHSIOTCS OapaOaHHbIE KOTJIbI.

I[J'IH BHeKTpOCTaHL[I/Iﬁ C IIBUICBUHBIM C)KUT'aHUEM TBCPAOITO TOINNIMBA, HE3aBUCUMO
OT BHJa TOINIMBA, KaK IIPaBUJIO, IPUMCHACTCA 3aMKHYTAsl HHAUBUAYAJIbHAA
CUCTCMA IIBUICIIPUT'OTOBJICHHA.

HpI/IMCHCHI/IC Pa3OMKHYTBIX CXEM IbUICTIPUTOTOBJICHUA OOITYCKACTCA IIPpU
COOTBCTCTBYHOIIICM 00OCHOBaHMU.

[Tpu mapoBeix OapabaHHBIX MEJBHUIIAX MBUICIPUTOTOBUTENbHAS YCTAHOBKA
BBITIOJIHSAETCS, KaK MPaBUIIo, IO CXeMe ¢ MPOMEKYTOUHbIMU OyHKepamu. Ha koren
napornpou3BoauTeNbHOCTHIO 400 T/yac u 6oJee ycTaHaBIUBAETCS HE MEHEE JIBYX
MebHUIL. J{J1 KOTJI0B MEHbBIIEH Maponporu3BOAUTEILHOCTH, a TAKXKe JIJIst
BOJIOTPEHHBIX KOTJIOB MOIITHOCTHIO 180 ['kas/4 n HUXKe HOmycKaeTcs yCTaHOBKA
OJTHOM MENBHUIIBI Ha KOTel. [Ipu 3TOM B cilydasx, 1O0MycKaeMbIX MpaBUIaMH
B3pBIBOOE30MACHOCTH. OCYIIECTBIISIETCS CBSI3b IO OYHKEpaM IbLIU C COCETHUMU
KoTs1aMu. [Ipou3BOANTENFHOCTh METIBHUI] BHIOMPAETCS U3 pacueTa oOecrneueHus
110% HOMUHANTBHON MapONPOU3BOIUTEILHOCTH KOTJIA IIPU CKUTAHUU MTPOESKTHOTO
TOTUIMBA YXYJIIIEHHOTO Ka4yeCcTRa.

[Tpu cpenHEeXOIHBIX MENbHUIIAX, METHHHIIAX - BEHTUJIATOPAX, a TAKKE
MOJIOTKOBBIX MEJIbHUIAX MBUICTTPUTOTOBUTEIbHAS YCTAHOBKA, KaK MPABHUIIO,
BBITIOJTHAETCSI TI0 CXEMeE C MPSMBIM BIyBaHueM. [[puMeHeHne mbUIeBhIX OYHKEPOB
IIPU MOJIOTKOBBIX M CPEHEXOIHBIX METBHUIIAX JOMYCKACTCS MPH
COOTBETCTBYIOIIEM 0OOCHOBAHUHU.

KonuuecTBO MeNbHULL B CUCTEMAX C IPSIMBIM BJIyBaHHEM BBIOMPAETCS HE MEHEE
TpeX ISl MApOBBIX KOTIIOB MAPOIPON3BOAUTENBHOCTHIO 400 T/9ac U BOAOTPEHHBIX
koTi0B MomHOCTRIO 100 ['kan/4 u 6omnee, He MeHee deThipex i kotioB 500 - 800
T/49ac u He MeHee mectH st KoTaoB 1000 1/gac u 6omnee. [Ipon3BoAUTEIHLHOCTH
ATUX MEJILHUI] BRIOUPAETCS C pACYETOM, YTOOBI MPYU OCTAHOBKE OJTHOW U3 HUX
OCTaBIlIMECs o0ecTeursia pu 3 MelbHUIaX - He MeHee 80%, 4 u OoJiee - He MeHee
100 % HOMHHAIBHON TPOU3BOAUTENILHOCTH KOTJIa MPpU paboTe Ha YXYIIIEHHOM
MPOEKTHOM TOIUIHUBE.



[Tpon3BOAUTENBHOCTD MUTATENEN CHIPOTO YISl IPUHUMAETCS C KOIPPHUIIHESHTOM
3anaca He MeHee 1,1 K Ipou3BOAUTEIEHOCTH MEJIBHMII.

[Tpon3BOANTENBHOCTH TUTATENCH MBLITN BRIOUPAETCS U3 pacdyeTa 00eCIIeUeHMS
HOMUHAJIBHOM MPOU3BOJUTENBHOCTH KOTJIA MU paboTe BCEX MUTATENEH ¢
Harpy3kou 70 - 75 % uX HOMUHAJIBHOW MPOU3BOAUTEIBHOCTH.

[TuTaTenu cpIpOro yrias AJs MBIJIECHCTEM C TIPSMBIM BAYBaHUEM U TIUTATEIH MTBLTH
CHAOXKAIOTCS AIIEKTPOIBUTATENSIMHA C BOZMOXKHOCTBIO IIIMPOKOTO PETYIUPOBAHMS
yucia o0opoToB (He MeHee 1:5).

Ilone3nas eMKOCTh 6YHKCpOB ChIPOT'0 TOINIMBA KOTEJIbHOM IMPUHUMACTCS U3
pacucTa HC MCHCC!

» 115 kameHHbIX yriei u Alll - 8 wacoBoro 3amaca o TOTUIMBY €
TEIIOTBOPHOI criocoOHOCThIO 4300 KKa/KT;

» 1151 OyphIX yrieu - 5 4acoBOro 3araca Mo TOIUTUBY C TETUIOTBOPHOM
cnocooHocThIO 3000 KKaII/KT;

» Ui CIaHIeB 1 Topda - 3 4acoBOTO 3araca 1o TOIUIMBY C TETUIOTBOPHOMA
cnocobHocThI0 2000 KKaI/KT.

YBenudeHne eMKOCTH OYHKEPOB J0IMYCKACTCsI PU COOTBETCTBYIOMIEM
000CHOBAHUH.

[Tone3Has eMKOCTh OyHKEpa OIpeessieTcs ¢ yY4eTOM YIjla €CTeCTBEHHOI'O OTKOCA
yIisl B BepXHel yactu OyHKepa, koadduimenTa 3anoaHeHus Oyakepa pasaoro 0,9.

J171s1 IBIJIECUCTEM C MPSIMBIM BIIyBaHUEM YUUTBIBACTCS TaKke HecpabaThiBaeMas
€MKOCTb, OTIpeiesisieMasi BRICOTON 2 M HaJl BXOJIHBIM OTBEPCTHEM OyHKEpa.

[Tone3Hast eMKOCTb MPOMEXKYTOUHBIX OYHKEPOB MbLUIM B KOTEIBHOM JTOJKHA
oOecrneunTh HE MeHee 2 - 2,5 4acoBOro 3amaca HOMUHAJIBHOM MOTPEOHOCTH KOTIIA
CBEpX HapabaThIBAEMOM €MKOCTH OyHKepa, He0OX0IMMOM sl HaJIeKHOM pabOThI
MBUICITUTATENEH.

XapaKkTepuCTUKH IBIMOCOCOB U BEHTUJIITOPOB BHIOMPAIOTCS C YUETOM 3aI1acoB TI0
MIPOU3BOAUTEIILHOCTH M HAmopy. /{7151 MyTheBBIX BEHTUIISITOPOB M OCHOBHBIX
JTLIMOCOCOB 3aI1ac Mo MPOU3BOIUTEILHOCTH TOJDKEH ObITh 10%, o Hamopy - 20%.

JIJ1s TBIMOCOCOB PELUPKYJIALINN Ta30B U BEHTUIISITOPOB PELUPKYITUPYIOIIETO
BO3]lyXa 3amac Mo Mpou3BOAUTEIBHOCTH JOJKEH ObITh 5%, o Hamopy - 10%.

VYka3aHHbIE 3a11achl BKIIIOUAIOT TAKXKE HEOOXOAMMBIE PE3€PBbI B XapaKTEPUCTUKAX
MAIILMH JUIS HETeW peryJIMpoBaHus Harpy3ku Kotia. [Ipy HomuHaneHOM Harpyske



KOTJIa 1 HOPMATUBHBIX 3amacax 1o Nponu3BOAUTENLHOCTH U Hanopy KII/]
TATOYTHEBBIX MAIIUH J10JKEH ObITh HE MeHee 90 % MakCUMalIbHOIO 3HAYEHMUS.

J1y1st ra30Ma3yTHRIX KOTJIOB MApONPOU3BOAUTENHHOCTHIO S00 T/9ac n MeHee, 1Jis
MBUICYTOJILHBIX KOTJIOB TAPOTPON3BOANTEIHLHOCTEIO 220 T/9ac U MeHee U
BOJIOTpeHHBIX KOTIOB - 180 ['kan/4 u MeHee, a TakKe KaXa0To KOTJa ayOJib -
OJI0Ka yCTaHABIMBACTCS OJHMH JBIMOCOC U OJTMH BEHTHIIATOP. Y CTAHOBKA JIBYX
JLIMOCOCOB | JIBYX BEHTUJISITOPOB B 3TOM CITydae JOMYCKAETCS TOJIBKO MPHU
COOTBETCTBYIOIIEM 0OOCHOBAHUHU.

IIpu ycTaHOBKE Ha KOTEN JBYX IBIMOCOCOB U JBYX IyThEBbIX BEHTHISTOPOB
IPOU3BOAUTENBHOCTD KaKI0T0 U3 HUX BeIOMpaercs mo 50 % . [ KoTioB ¢
KUJKUM IITaKOyJaJIeHuEeM B ciiydae paboThl OJTHOTO IBIMOCOCA WU OJJHOTO
IYyThEBOTO BEHTUJIITOPA JOJKHA OBITH oOecriedeHa Harpy3ka kotia 6onee 70 %.

Jlna perynupoBanust paboThI HEHTPOOEKHBIX ABIMOCOCOB U TyThEBBIX
BEHTWISITOPOB KOTJIOB IIPUMEHSIOTCS HAIIPABIIAIOLIME alllapaTsl ¢ TOBOPOTHBIMU
JIOTAaTKaMU B COYETAHHUH C IBYXCKOPOCTHBIMH 3JIEKTPOABUTATENSAMH, a Tpu TIO -
peryaupyeMbli JJIEKTPOIIPUBO/.

I[J'IH IMpHUBOJa BEHTUJIAATOPOB, IMOJAaOIIUX BO31YX B MOJIOTKOBBLIC U CPCAHCXOAHBIC
MCJIBHUIBI B IIBIJICCUCTCMAX C IIPAMBIM BAYBAHUCM ITPUMCHAIOTCA
OJHOCKOPOCTHBIC SJICKTPOABUIATCIIN.

I[J'If[ PETYINPOBaHNA OCCBBIX IBIMOCOCOB U BCHTHIIATOPOB, KaK IIPABHIIO,
MPUMCHAIOTCA HAIIPABJIAIOMIUC allllapaThl B COUCTAHUU C OTHOCKOPOCTHBIMHU
QJICKTPOABUT'ATCIIAAMMU. YcraHoBka ABYXCKOPOCTHBIX BHCKTpOI[BI/IFaTeJICﬁ
AOIIYCKACTCA IIPHU COOTBCTCTBYIOIICM 00OCHOBaHUHU.

18.2. 3onoynasnueanue

Bce KOTJIOArperarTnol, CKUTAOIINUEC TBEPIOC TOIIIIMBO 060py,ZLYIOTC}I
30JI0YJIaBJIMBAIOIIUMHA YCTAHOBKAMU. CreneHn 30JI0yJIaBJINBAHUA B 3aBUCUMOCTH
OT MOITHOCTH JJICKTPOCTAHIINH 1 HpHBGI[CHHOﬁ 30JIBHOCTH CXXHUI'aCMOI'O TOIIJIMBA
MMPpUHUMACTCS:

» 1 KOC momaocteio 2400 MBT 1 Beiie uTOL] momuocTsi0 500 MBT 1
BBIIIE JOJDKHBI TPUMEHSITHCS BBICOKO(P(EKTUBHBIE AJIEKTPOPHIBTPHI CO
CTENEHBIO OYMCTKHU ra30B He HUXke 99 % npu npruBeIeHHON 301bHOCTH 1
k[/M]Ix u meree u 99,5 % nipu npuBeaeHHON 30a5HOCTH BhImIe 1 KI['/MJIx;

» s KOC momuocteio 1000 - 2400 MBT u TO1I momsocThI0 300 - 500
MBT 10/KHBI IPUMEHSITHCS AIEKTPODUIBTPHI CO CTETIEHBIO OYUCTKHU Ta30B
He HIKE 98% 1 99% COOTBETCTBEHHO MPUBEACHHON 30JIbHOCTH;



» s KOC momuocteio Mmenee 1000 MBt u TOL morHoCcThI0 MeHee 300
MBT 10/KHBI TPUMEHSITHCS 3JEKTPO(UIBTPHI CO CTENEHBIO OUUCTKHU T'a30B
He HrKe 97%.

18.3. Typounnoe omoenenue

EnunnyHas MOUTHOCTH TypOOarperaTtoB KOHACHCAMOHHBIX OJIOKOB BHIOMPAETCS
BO3MOKHO 00Jie€ KPYITHOM C Y4ETOM IEPCIEKTUBHOIO PA3BUTHUS
HHEProOObEUHEHMS], @ HA DJEKTPOCTAHIUAX, HE BXOASIINUX B TEPPUTOPUAITIbHBIE
HHEProOOBETUHEHMS - HA OCHOBE TEXHUKO-KOHOMHUYECKOIO aHAJIN3a C yUYETOM
BEJINYMHBI aBAPUIHOIO pPE3€pBa U 3aTPaT Ha CETEBOE CTPOUTEILCTBO C YUETOM
IIEPCIIEKTUBHOI'O PA3BUTHSL.

EauHu4HAass MOITHOCTH U TUIT TETJIOPUKAIMOHHBIX arperatoB Ha TOLI, Bxoasimux
B TEPPUTOPHATBHBIC YHEPTOOOBEANHEHUS, BRIOUPAIOTCSI BO3MOXKHO 00Jiee
KPYITHOM C y4€TOM XapakTepa U NePCHEKTUBHON BEIMYUHBI TEIJIOBBIX HATPY30K
paiioHa.

TypOuHBI C MPOU3BOICTBEHHBIM OTOOPOM Mapa BEIOMPAIOTCS C YIETOM
JUTUTEIHHOTO UCIOJIb30BAaHUs 3TOr0 0TOOpa B TEUEHUE TOIa.

TypOuHbI C MPOTUBOAABICHUEM BBIOUPAIOTCS AJIsl HOKPBITHS 0a30BOI YacTH
IIPOU3BOJICTBEHHOM NTAPOBOM M OTOINMUTEIBHOW HArPy30K U HE YCTAHABIIMBAIOTCS B
kauectBe nepporo arperata TOLl. Tunel TypOun qyist TOL] BEIOMpParOTCs HA OCHOBE
T30.

B cxeme tpy6omnpoBogoB TOL] mpexycMaTpuBaeTcss BO3SMOKHOCTH OCYIIECTBICHUS
MEpONPUSITUNA M0 MAKCUMAJIBHOW 3arpy3Ke MPOTUBOJIABIICHUECKUX TYpOUH 3a CUET
CYTOYHOTO, HEJIETbHOTO ¥ CE30HHOTO COKPAILIEHUSI POU3BOJICTBEHHBIX U
OTOIHUTETBHBIX OTOOPOB Y TEIIO(PUKAIMOHHBIX TYpOUH.

J171st ©30JIMPOBAHHBIX AJEKTPOCTAHIIUM BHIOOP arperaToB MPOU3BOAUTCS TAKUM
00pa3zoM, 4TOOBI MPHU BBIXOJIE OJTHOTO U3 HUX OCTABIIHUECS 00ECIEUYHIIN MOKPHITHE
AIIEKTPUUECKUX HATPY30K C YUETOM JIOMYCKAEMOTO OTPEOUTEISIMU
peryaupoBaHusl.

TenoBast cxema OJIOUHBIX AIEKTPOCTAHLUHN JOKHA 00€CIeYnBaTh BOZMOXKHOCTh
nycka 0J0Ka Ha CKOJIB3SIIIMX IapaMeTpax U U3 Jito00Tro TEMIIEpaTypHOIro
COCTOSTHUS KOTJIa, TPyOOTPOBOIOB M TYpPOMHBI C MUHUMAJIBHBIMH MOTEPSIMHU TEILIA
Y KOHJIeHcaTa MpH cOOII0ACHNH Ipa(UKOB - 3a/1aHUil, a TAKXKE 1eadpaLliio
NUTATEeNLHOM BOJBI B IIpoLiecce mycka. TemmoBasi cxema OJI0KOB 10JKHA
o0ecrneunBaTh BCE PEKUMBI, 00YCIOBICHHBIE TPEOOBAaHUSIMHU K MAHEBPEHHBIM
XapakTepucTUKaM OJI0Ka U BO3MOXHOCTb pa0OThI Ha CKOJIB3SIIEM JIaBJICHUM.



Jliig mycka nepBoro 6y0ka Ha OJI0YHOU AJIEKTPOCTAHLIUY MTPEyCMaTPUBACTCS
MyCKO-OTOMUTENbHASA KOTENbHAS U JPYTUE YCTPOMCTBA, KOTOPBIE TOJKHBI
o0ecreunBaTh MapoM OTOIUVICHUE 3[JaHUH U ITyCKOBBIE€ ONIEPALIMH, BKIIOYAs
JIea’palMio MUTATENbHON BOIbI, PA30TPEB Ma3yTa, IPUBOAHBIE TYPOUHBI
BCIIOMOT'aTEJIbHBIX MEXaHW3MOB IPHU OTCYTCTBUH IIyCKOPE3EPBHBIX arperaToB €
ANEKTPONPUBOAAMU U JPYTUE MYCKOBBIE HYK/IBI.

[Tpu oTcyTCTBUU B cOCTaBe 0JIOKA MyCKOPE3EPBHOTO MUTATENBHOTO 3JIEKTPOHACOCA
B ITyCKO-OTOMUTEIBHOM KOTEJILHOM CJIEIyET YCTaHABINBATH KOTJIbI HA TAPAMETPHI
napa 4 MIla, 440°C nya obecrieueHus mycka TypOOUTATEIbHBIX HACOCHBIX
arperaToB U3 TOPSTYEr0 COCTOSHUA.

Jnsg TOLI ¢ kotnamu 500 T/9 1 MeHee, a Tak)Ke HEOJIOYHBIX KOHICHCAIIMOHHBIX
ANIEKTPOCTAHIIUM PEKOMEHYETCS UCIIOIb30BaTh B KAUECTBE MMyCKO-OTOMUTEIbHON
BPEMEHHYIO KOTEJIbHYIO, COOPYKaeMYI0 JJIsl 00CITyKUBaHUS CTPOUTEILHO-
MOHTa)KHBIX pa0oOT, a TaKXKe Jpyrue OJU3JIeKAIINe UICTOUHUKY T1apa U Tera.

Cucrema mapocHaOXeHHUsI COOCTBEHHBIX HYK] OJIOUHBIX KOHACHCALIMOHHBIX
3IIEKTPOCTAHLIMHI T0JDKHA 00ecreunBaTh OAHOBPEMEHHBIN MMyCK ABYX OJIOKOB, a
OJIOYHBIX TEMIOPHUKAIIMOHHBIX - OAHOTO O1oka. CucTeMa maporpoBoI0B
COOCTBEHHBIX HYK]I CTAHLIMH, KaK MPaBUIIO, JOJHKHA MMUTATHCS TApOM U3 OTOOPOB
TypOUH.

KomngectBo n IMPOU3BOAUTCIIbBHOCTD IMUTATCIIBHBIX HACOCOB OOJI?KHBI
COOTBCTCTBOBATH CJICAYIOIIIMM HOpMAaM.

9J'ICKTpOCTaHI_II/II/I ¢ OJJOYHBIMH CXEMaMH:

» TI0 MAaKCUMaJbHOMY PacXxojy IMUTATEILHON BOJBI A1 KOTJIOB C 3amacom 15
%,;

» Ha KOHJICHCAIIMOHHBIX OJIoKaX ¢ JaBieHueM mapa 13Mlla (130 KFC/CMZ) Ha
KaXJIpIH OJIOK yCTaHABJIMBACTCS OJMH MUTATEIbHBIA HACOC
npousBoauTesbHOCTEI0 100%. Ha ckmane npexycMarpuBaercs OQUH
PE3EPBHBIN ISl BCEW JIEKTPOCTAHINH;

» Ha Tero(UKaIMOHHBIX OJI0KaX ¢ jaBiieHueM napa 13MIla Ha kaxbIid 010K
yCTaHaBJIMBACTCsI, KaK MPaBUJIO, /IBa MUTATEILHBIX HACOCa
npou3BoIuTeNbHOCTHIO 110 50%. Ha ckitane npemycmarpuBaeTcst OAuH
pe3epBHBIN AJ1s1 BCEH deKTpocTaHIMu. [IuTaTenbsHbIe HaCOChl TPUHUMAKOTCS
C DJIEKTPONPUBOAAMHU, KOTOPBIE TOKHBI KOMILJIEKTOBATHCS YCTPONCTBAMU
JUTSI TUTABHOTO PETYJIUPOBAHKS HATIOpa ¥ IPOU3BOUTEILHOCTH,
00€eCTIeunBaIOIINMU MTYCKOBBIE PEXKUMBI U Pa0OTY Ha YaCTUYHBIX HArpy3Kax



C MUHUMAJILHBIMH TIOTEPSAMU (THAPOMY(PTHI, PETYIUPYEMBIiA
AIIEKTPOTIPUBON);

» Ha 0JIOKax C 3aKpUTHYECKUMU JABJIICHUSIMH Mapa yCTaHABINBAIOTCS
MUTATEIbHBIE HACOCHI C TYpOOTPHUBOIAMH, OJIMH TIPOU3BOAUTENHLHOCTHIO 100
% unu nBa Npou3BOAUTENBHOCTHIO 110 50%. [Tpu ycTraHOBKE Ha OJIOK OJJHOTO
typ6oHacoca (100%) qomoaTHUTENHHO YCTaHABIUBAIOT HACOC C
3JIEKTPONPUBOIOM U TUAPOMY(PTOH HIIN PETYTUPYEMBIM 3IEKTPOIPUBOIOM
npou3BoAUTENBHOCTEIO 30-50%. IIpu ycTaHOBKE Ha OJIOK IBYX
TypOoHacocoB (50% Ha Hacoc) HacoC ¢ ANEKTPOIPUBOJOM HE
yCTaHaBIMBAETCS, K TPyOOIIPOBOIaM MPeIyCMaTPUBACTCS Pe3ePBHBII
no/1Bo rmapa. BcmoMorarenbHbIE CHCTEMBI TYpOOTIMTaTEIbHBIX HACOCOB U
OCHOBHOM TypOUHBI, KaK MPaBUIIO, JOJKHBI OBITH OOLTUMH.

J171st aeKTpOCTaHIMI ¢ OOIIMMH MUTATEIbHBIMU TPYOOIPOBOAAMM:

» DJIEKTPOCTAHIIMU B YIHEPTETUUECKUX CUCTEMAaX - CyMMapHas
IPOU3BOJAUTENIBHOCTh BCEX MUTATEIbHBIX HACOCOB JIOJIKHA 00ECIIeUnBaTh
HOMMHAJIbHYIO IPOU3BOIUTEIBHOCTD BCEX YCTAHOBIECHHBIX KOTJIOB C
3armacoM He MeHee 5 %. Pe3epBHbIE MUTATEIbHBIE HACOCHI
IpeLyCMaTpUBAIOTCS Ha CKiale (OJIMH HACOC HAa KaXKIblid THUIT HACOCOB,
YCTAaHOBJICHHBIX HA 3JIEKTPOCTAHIIMH). {7151 BO3MOXKHOCTH PETYIHPOBAHHUS
CE30HHBIX U CYTOYHBIX HArpy30K HEOOXOUMO MpeycMaTpUBaTh, KakK
IPABUJIO, YCTAHOBKY OJIHOTO MMUTATEIbHOIO HACOCa MaJIOH
IPOU3BOAUTENBHOCTH;

» Ha U30JMPOBAHHOM 3JIEKTPOCTAHIIMKU CyMMapHasi IPOU3BOIUTEILHOCTh
NUTATEeNbHBIX HACOCOB JI0JKHA 00ECIIeunBaTh paboTy BCEX YCTAHOBIIEHHBIX
KOTJIOB [P HOMUHAJIBHOW MPOU3BOJUTENBHOCTH, KPOME TOTO,
YCTaHABJIMBAETCA HE MEHEE JIBYX PE3EPBHBIX MUTATEIIbHBIX HACOCOB C
NapOBBIM MMPUBOAOM HJIU AJIEKTPOIPUBOAOM, UMEIOIIUM HE3aBUCUMOE
UTaHUE:

» JoIlycKaeTcs NpUMEeHEeHne TypOOHACOCOB B KAU€CTBE OCHOBHBIX, IOCTOSTHHO
paboTaroUIMX NUTATEIbHBIX HACOCOB C YCTAaHOBKOM, IO KpaliHEl Mepe,
OJIHOT'O MUTATEIBLHOT0 HACOCA € ANEKTPOIPUBOIOM IS ITyCKa
AIIEKTPOCTAHLIUU C HYJIS.

ITpu HanMuny OYCTEPHBIX HACOCOB, OCHALIIEHHBIX 0OpAaTHBIMU KJIallaHAMH Ha
HarHeTaHWH, a TAKXKe MPU 0€37€a’dpaTOPHON CXEME, BCACHIBAIOIIUI KOJIEKTOP
OCHOBHOT'0 HAcOCa JOJKEH OBITh 3aIUIIEH OT HEAOMYCTUMOIO IMOBBIICHUS
JaBJICHUS BCIEACTBHE BO3MOXHOTO MOCTYIUICHUS B HETO BOJIBI Uepe3 0OpaTHbIe
KJIallaHbl OCHOBHBIX ITUTATEJIbHBIX HACOCOB.



CyMMapHasi TpoOU3BOIUTEIBHOCTD JI€A3PAIMOHHBIX YCTAHOBOK MUTATEIHLHON BOBI
BBIOMpAETCS M0 €€ MaKCUMAJIbHOMY pacxoly Ha KOTJibl. Ha kaxabiii 6J10K 1o
BO3MOYXHOCTH YCTaHABIIMBAETCS OJUH jea’paTop. Ha kaxkpiit
TeMI0PUKALMOHHBIN 1y0JIb - OJIOK C TPOMBIIIUIEHHBIM OTOOPOM BO3MO>KHA
YCTaHOBKA JBYX JI€adPATOPOB, KAXKIBIH U3 KOTOPHIX 00ECIIeYNBACT TUTAHUE
OJIHOTO KOTJIa IPHU €r0 MaKCUMAJIbHOU MPOU3BOAUTEIHLHOCTH.

Ha HeOmouHBIX 3JIEKTPOCTAHITUAX JTOJDKHA 00SCIIEUNBATHCS BO3MOKHOCTh PEMOHTA
JT000TO JIeaspaTopa mpu paboTe OCTATHHBIX.

TenoBast MOLTHOCTH Jiea’paToOpoB OJI0YHON YCTAaHOBKH BBIOMPAETCSI UCXOIS U3
oOecrnieueHus paboThl 6JI0Ka B HOMUHAJIBHOM pPEeXUMeE, TIPU cOpocax Harpys3Kku A0
BEJIMYMHBI COOCTBEHHBIX HYK] M XOJIOCTOTO X0/a (C y4eTOM MUHUMAIbHON
aponpOU3BOAUTENILHOCTH KOTIA) U Mpu Iyckax. [Ipu cOpocax Harpys3ku u npu
IycKax JOIyCKaeTCsl CHIKEHUE IaBJICHUS B ieadpaTopax A0 aTMOc(epHOro.

MaxkcuManbHbI 00BEM BOJIBI B 0aKax clieAyeT MPUHUMATh PaBHBIM 85 % OT ux
reOMEeTPUUECKOro 00bemMa, MUHUMAJIbHBIN - Ha BEJTMUMUHY THaMETPa CIUBHBIX
IITYLIEPOB BBIIIE UX BEPXHUX KPOMOK. MakcUMalbHBI 00bEeM J0KEH HE MEHEe,
4eM B JIBa pa3a MPEBBIIIATh BEIUYNHY U3MEHEHHUSI MacCOBOTO 3aIIOJIHEHHSI KOTJIA B
JMana3oHe Harpy30K OT MaKCUMAJIbHOM 1O TEXHUYECKOTO MUHUMYyMa. EMKOCTB
JieaspaTropa U FreOMeTpUUYEeCKHEe XapaKTepUCTUKH TpaKTa OT Jieasparopa 10
NUTATENBHBIX HACOCOB JIOJDKHBI YTOUHSTHCS HCXO/I U3 UCKIIFOUEHUS CphIBa
NUTATENBHBIX HACOCOB B peXUMe cOpoca MOTHON HArpy3Ku 0JI0Ka A0 Harpy3Ku
XOJIOCTBIM XOJIOM TYPOUHBI.

CyMMapHBIif 3am1ac MTUTATEIHHON BOJIBI B 0aKaX OCHOBHBIX J€a’paTOPOB OJDKEH
obecreunBaTh padOTy OJIOYHBIX DJIEKTPOCTAHIIMN B TEUCHUE HE MEeHEe 3,5 MUHYT U
JUTSL HEOJTIOUHBIX JICKTPOCTAHIINK - 7 MUHYT, @ COMPOTUBJICHUE TPAaKTa OT
JIea’paTopoB JI0 Bcaca MUTATEIBHBIX HACOCOB HE MOJDKHO mpeBbimaTh 10 kI1a (1m
BOJI.CT.).

Ha xoHJeHCaMOHHBIX 3JIEKTPOCTAHIUAX, a Takke TOC ¢ MansiMu J00aBKaMu
BOJIbI B LIMKJI, B KAYECTBE MEPBOM CTYIEHU J€a’pallii MUTATEIbHON BOJIbI, KaK
paBUJIO0, UCTIONIB3YIOTCS KOoHAeHcaTophl TypouH. Ha TOL] ¢ Oonbimmu
n00aBKaMH B LIMKJI B KAYECTBE NIEPBOM CTYNIEHU Aea’palvi, KaK MPaBHUIIO,
IPUMEHSIOTCS] BaKYyMHbBIE J1ea’patopsl. Jleaspannuy moajiexaT Bce NOTOKH BOJIBI,
MOCTYHAIOIINE B MTUTATEIbHBIA TPAKT.

K ocHOBHBIM fi€aspaTtopam, MOIKIIOUYEHHBIM HEMTOCPEACTBEHHO K 0TOOpY
TypOHMHBI, IPEyCMaTPUBAETCS MTOABOJ] PE3EPBHOTO Mapa AJis yAep:KaHus B HUX
JaBJICHUS MIPH cOpOcax Harpy3KH U Jea’paliil MUTaTeIbHON BOJBI MPHU MyCKaXx.



[Tpu paboTe neasparopa Ha CKOJIB3SILIEM AABICHUH TOa4a rapa J0JDKHA
peaycMaTpuBaThCa OT 0TOOpa TypOUHBI U KOJIJIEKTOPA COOCTBEHHBIX HYX]T
osoka. Ha nmuHuM noasoaa napa K Jieasparopy npeaycMaTpruBaeTcsi yCTaHOBKA
perynupyroiero kiuamnasa. /s suepro6sokos 500 MBT u Bhlliie, a Takxe Ipu
MPUMEHEHUH ABYX0aNHTIaCHOM MyCKOBOM CXEMBI, MPETyCMaTPUBACTCS ITyCKOBOM
pEryIMpYIOLMI KJIallaH Ha [ojiade rperolero napa Ha pacxon ot 0 1o 20%
HOMMHAJILHOTO.

Ha snexTpocranimu co3mnaercs JOTOTHUTENBHBIN 3amac 00€CCOICHHON BOIBI B
Oakax 0e3 aBJICHHS, yCTAaHABIMBAEMbIX BHE 37JaHUM.

Ha 65104HBIX 3JIEKTPOCTAHLIUAX €MKOCTh 0aKoB mpuHuMaeTcs Ha 30 MUHYT paboThI
3IIEKTPOCTAHINY ¢ MAKCHMAIIBHOM HArPY3KOii, HO He MeHee 4000 >, Ha
OCTANIbHBIX AMEKTPOCTAHIHSAX - Ha 40 MUHYT, HO He MeHee 2000 M°. Yka3aHHbIe
€MKOCTH BKJIFOUAIOT EMKOCTb JJIs1 COOpa 3arpsi3HEHHOr0 KOHJEHCATa, a TAKXKe
JOJKHBI 00€CIIeunBaTh 101a4y 00€CCOIEHHOM BOBI JJIs ITPENITYCKOBBIX BOJIHO -
XMMHMUYECKUX WM NapOKUCIOPOIHBIX OUYUCTOK. Baku 1OJKHBI UMETh
AHTUKOPPO3HOHHYIO U TEIUIOBYIO 3aLIUTY.

ITpon3BOAUTENBHOCTD U KOJIMUYECTBO HACOCOB, OTKAYMBAIOIIMX BOY U3 0aKOB,
JOJKHBI 00€CIIeYNBATh HOPMAJIbHYIO MTOANUTKY pabOTaroImKX OJIOKOB U
OJHOBPEMEHHBIN ITYCK:

» Ha 6xounoi [ POC - 2 0510k0B;

» wHa onounoii TOII - 1 6110Ka;

» Ha ['POC u TOIL] ¢ nomepeuyHbIMU CBSA3IMU - 2 KOTJIOB HAUOOJIBIIIEH
IPOU3BOAUTEIIHLHOCTH.

Hacocsl ycTanaBianBaroTcst 0€3 pe3epBa B KOJIMUYECTBE HE MEHEE IBYX.

Hoz[aqa BOJbI B IIOAIIUTKY JOJIKHA IIPCAYCMATPUBATHCA 110 IBYM
06H_ICCTaHI_II/IOHHBIM MarucCTpajriM.

Ha xaxxp1it 070K IpeaycMaTprUBaeTCsl yCTaHOBKA OJJHOTO IPEHAXXHOTO Oaka
eMKOCTBIO 15 M° ¢ IByMs HACOCAMH H PEry/ISTOPOM ypOBHs. [IPOH3BOANTETHHOCTD
Ka)J10r0 Hacoca BbIOMpaeTCsl 10 MaKCUMAJIbHOMY pacxoAdy aApeHaxeil. Ha
HEOJIOUHBIX AJIEKTPOCTAHLUAX JIOMYCKAETCs YCTaHOBKA OJHOTO Takoro 0aka Ha 2-3
TypOuHbl. Bona u3 aqpenaxHoro 6aka JOKHA MOJIBEPraThCs OUUCTKE JUIS
MOBTOPHOT'O €€ MCIOIb30BaHUs B IIUKIIE.

PenyKnmoHHO-0XIaAUTENBHBIE YCTAHOBKH, IPETHA3HAYEHHBIE JUIS
pE3epBUPOBAHUS PETYIMPYEMBIX OTOOPOB Mapa JJisl MPOU3BOJICTBA,
YCTaHABJIMBAIOTCS 10 OJHOU U1 JAHHBIX [1apaMETPOB Iapa



MIPOU3BOAUTEIILHOCTHIO PABHON MaKCHMaJIbHOMY 0TOOPY HanOoJee KpymHOM
TypOuHbl. Cxema J0KHa oOecnieurBaTh noaaep:xkanue 3tux POY B coctosHuu
ropsiuero pesepna. Pezepsubie POY Ha gaBieHue oTONUTENbHBIX OTOOPOB HE
yCTaHaBINBAIOTCS.

[Ipu BeIXO1E M3 pabOTHI OAHOM U3 TYpPOMH OCTaJIbHbBIE TYPOUHBI, TUKOBBIE KOTIIHI,
POY 1715t nMKOBBIX CETEBBIX MOAOTpeBaTeNeil TOMKHBI 00eCIeYnBaTh OTIYCK
Teruia Ha otoruieHue, BeHTwannio U I'BC B pazmepe He meHee 90 % ot oTycka
TEIUTa Ha 3TU LEJIH MIPU PACUETHOM JIJIs1 MPOSKTUPOBAHUS CUCTEME OTOILIICHHS
TeMIIepaType Hapy>KHOTO BO3/yXa.

Jl71s HeOOMBIINX 3IEKTPOCTAHIIUH TJIaBHbIE TAPOIIPOBOABI BHITIOIHSIOTCS 110 CXEME
C IEPEKIII0YATEIBHON NEPEMBIUKOM, KaK IPABUIIO, OJHOHUTOYHOM,
CEeKLIMOHUPOBAHHOMW 3aJBIKKaMU. J[naMeTp nepemMbIuKy BbIOUpaeTCsi TAKUM
0o0pa3oMm, 4YTOOBI ITPU MPOITYCKE MO HEM napa K 00l TypOMHE OT COCETHETO
KOTJIa JJaBJIeHHE Niepe] TYpOUHOI He Majaio HUKE€ MUHUMAJIBHOTO Tpefiesna, Ipu
KOTOpPOM 00€CTIeYnBAETCS] HOMUHAIbHASI MOILIHOCTh TYPOUHBI.

OTkJr0YeHre KOTJIOB, TypOrH, TypOOHACOCOB U APYroro 000pya0BaHUs OT
paboTaronieit cucTeMbl TPOU3BOAUTCS IBYMsI MOCIIEA0BATENILHO YCTAHOBIEHHBIMU
3aMOPHBIMHU OpPTaHAMH.

Ha snexTpoctaniiiy ¢ MOHOOIOKaMU MPU OAHOOANTIACHON CXeMe 3aropHbIe
3aJIBM)KKH B CUCTEME IIPOMIIEpErpeBa He yCTaHABIMBAIOTCS M OTKIIIOUCHHE
npoMIIeperpeBareseil Aisi ONPECCOBKU MPOU3BOJUTCA 3arTyIIKaMu M
apMaTypoil TypOUHBI.

Ha nebonpmux QJICKTPOCTAHIUAX BCACBIBAIOIIAA MAruCTpajib IIMTATCIIBHBIX
HACOCOB IICPC] NOJOTPEBATCIIAMU BBICOKOI'O JABJICHWA W HAIIOpHAA IMUTATCIIbHAA
MarucCTpajib B KOTEJIbHOM BBITOJIHSIIOTCS OIWHAPHBIMU C CCKINOHHUPYOMIUMHU
3aBHXXKaMHM.

[Tpu npoexkTrpoBaHUH TPYOOIPOBOIOB, BKIIOUASI TPYOOIPOBOIBI MATIBIX
MaMETPOB, UX MPOKJIaIKa MPOU3BOIUTCS C YUIETOM KaOeIbHOM pacKIaIKy.
Tpaccel OCHOBHBIX TOTOKOB KaOemei 1O KHBI ObITh CBOOOJHBI OT TPYOOIIPOBOAOB
¥ OCHOBHOI'O 000pY/I0BaHHUS.

He nomyckaercs mpuMeHeHUe 4yr'yHHOM apMaTypBl:

» Ha ra3olpoBOJaxX TOPIOYETO raza, Ma3yTOIPOBOIAX U MAaCIIONPOBOIAX;

» Ha TpyOonpoBoaax BojsI U mapa t > 115°C;

» Ha TpyOOIIPOBOJaX OT aTMOC(EPHBIX JAeadpaTOPOB K MUTATEITHHBIM
Hacocawm;



» Ha TpyOOINPOBOAAX MMOKAPOTYIICHHUS;

Ha TpyOOIpoBOAaX KOHAEH CATa U apeHaxa ¢ t > 50°C;

Ha TpyOOINpPOBOAAX CIEUUATBHBIX Ia30B (KUCIOpo, a30T, Bogopoa, CO,,
aleTUJICH).

A2 7%

[Tpu pa3paboTke MPOEKTOB BHIXJIOMHBIX TPYOOIPOBOIOB OT MPEIOXPAHUTEIHHBIX
KJIAIIAHOB U MIPOIYBOYHBIX JIMHUN KOTJIOB B aTMOC(EPY AOIKHBI
MpeayCcMaTPUBATHCS CIIEHUAIbHBIE YCTPOMCTBA JIJIsl CHUXKEHHUS IIIyMa.

Hapy>kHble TOBEPXHOCTH TETIOCHUIIOBOT'O 000PY10BaHUs, TPYOOIIPOBOIOB U
BO3/IyXOBOJIOB B 3[IJaHUSX, COOPYKEHUAX U HAPYKHBIX YCTAHOBKAX JIOJKHBI UMETh
TEIIOBYIO U30JISIIUIO.

[Tpu Temmneparype Bo3ayxa B momernieHnn +25 © C Temneparypa Ha MOBEPXHOCTH
W30JMPOBAHHBIX OOBEKTOB HE JOJIKHA TPEBHIIIATH:

» st 006ekToB ¢ t 10 500 °C - 45 °C;

» 11t 006eKTOB ¢ t > 500°C- 48°C;

» U1 00BEKTOB HA OTKPBITOM BO3/IyXe t TOBEPXHOCTH JIOJHKHA OBITh <55°C
IIpU MOKPOBHOM cioe u3 Metaiia 1 60 °C npu Ipyrux BUAAX NOKPOBHBIX
CJIOEB.

B cuctemax MacnmooximaxkieHHsS TypOOT€HepaTopa U BCIIOMOTaTeIbHOTO
obopynoBaHus 010Ka (MUTATETHLHBIX HACOCOB, TATOAYTHEBBIX MAIIIVH,
TpaHC(HOPMATOPOB | T.I1.) TOHKHBI TPUMEHSATHCS MACIOOXIAIUTEIN TIIOTHON
KOHCTPYKIIMH, UCKIIFOYAIOIIEH MOMAIaHNE Macia B OXJIAKIAIOUIYI0 BOAY WIIN
OXJIaXKJIAIOIIEN BOABI B MACJIO.

KOH,Z[CHC&THLIC HaCOCHI JIA CCTCBBIX HO,Z[OI‘pCB&TCJ'ICﬁ, PaCIIOJIOKCHHBIX B
Mal3aJIC IIPpHU ABYXCTYIICHYATOM IIOAOTPCBC BLI6I/IpaIOTCH C PC3CPBHBIM HACOCOM Y
HCpBOﬁ CTYIICHU I1OA0TPCBA. HpI/I OJHOCTYIICHYATOM IIOAOTPCBC YCTAHABINBAIOTCA
TOJIBKO pa6que HaCOCbI, HO HC MCHECC IBYX.

B mammHaHOM OTACJICHUH 3JICKTPOCTAHIIUU HC JOIIYCKACTCA IPCAYCMATPUBATDH
YCTAHOBKY MACJIOHAITIOJIHCHHOTO 060py,Z[0BaHI/I}I, HC OTHOCAIICTOCA K TCXHOJIOTHH
OTACIICHHUA.

HaropHsIe MacIIompoBOIBI ¢ H30BITOUHBIM AaBiIeHreM 6onee 0,1 MITa (1krc/cm?)
B CUCTEMax CMa3KH, PeryJIMpOBaHUS U YIUIOTHEHUS TypOoreHepaTtopa u
NUTATENbHBIX HACOCOB CIEAYET MPEAYCMATPUBATh U3 CTAIBHBIX OECIIOBHBIX TPYO,
npeIHa3HaYeHHBIX [T TAPOBBIX KOTIOB U TPYOONIPOBOOB, C MUHUMAIBHBIM
KOJIMYECTBOM (PIIAaHIIEBBIX COCTUHEHUI.



dnaHnEeBble COEAUHEHUS HATTOPHBIX MACIONPOBOIOB, BKIIOYAs COETUHEHUS C
apMaTypoii (ipu u36srTouHOM Hasnernu B Hux 0,1 MITa (1krc/cm?)), cnexyer
pUHUMATH (PaCOHHOTO THMA (IIHII - TIa3, BBICTYI - BIAJAWHA). Y CTAHOBKA BEICOKHIX
TUTOCKUX (JTAHIIEB JIOMYCKAETCS TIPU CTHIKOBKE C 000PYIOBAaHUEM U apMaTypoOi He
umeroniei ¢guanies (acoOHHOTO THUMA.

Ha macionpoBogax B MecTax BO3MOKHBIX IIPOTEYEK HEOOXOAUMO
IIpeayCMaTPUBATh YCTPOMCTBO METALINYECKUX KOXKYXOB C OPIraHU30BAHHBIM
OTBOJIOM MacJja B COOpHBIN OaK MM MPHUSIMOK.

Jlyia aBapuitHOTO ciMBa HE(PTSIHOTO Macia u3 TypOoreHepaTopa cieyer
IpeaycMaTpuBaTh aBAPUKHYIO0 EMKOCTb 3a MpeJIeIaMu TJIABHOIO Kopiyca (He
ONmKe 5 M OT CTEH 3/1aHusl) paBHYIO IOJTHOMY 00BbeMy HauOOJIbIen
MacJIOCUCTEMBI TypOOreHepaTopa.

Ha tpyGomnpoBosiax aBapuitHOro ciuBa He(hTSIHOTO Maciia U3 Maciaobaka
TypOoreHepaTopa cieayeT nIperycMaTpuBaTh MOCIEI0BATENbHO BE 3aABHKKH.
OpHa U3 HUX C PYYHBIM KOJIOHKOBBIM ITPUBOJOM, BBIBEICHHBIM Ha OTMETKY
o0ciyKUBaHUs TYpOUHBI U YCTAHOBJIEHHOM B MECTE, 0€30I1aCHOM IIPH MOKape Ha
Mmacyobake. Bropas - ¢ py4HbIM yIipaBiI€HHUEM, IO MECTY YCTAaHOBKH U JOJDKHA
OBITh OIJIOMOMPOBaHa B OTKPHITOM N0JI0keHUU. CeueHne TpyooIpoBoaa
aBapUIfHOTO CJIMBA MacJja JOJHKHO o0ecreunBaTh ONOPOKHEHUE Maciio0aka B
Te4eHue 15 MUHYT, HO €ro AuameTp He JOJDKEH NpeBbIlaTh 350 Mm.

J1J1s1 TeHepaToOpOB U CHHXPOHHBIX KOMIIEHCATOPOB C BOJIOPOIHBIM OXJIaXKIEHUEM
peaycMaTpuBaeTcs HeHTpaln30BaHHas moaada sogopoaa u CO, (azora).

Pecusepsl aiis xpanenust Bogopoa u CO, (a30Ta) ycTaHABIMBAIOTCS BHE TJIABHOTO
KOpIyca Ha Orpa)kaacMoi IUTOIIAJIKE.

PyuyHoe ynpaBienue nojaueit Ha MOJNUTKY U BBITeCHEHHE Boopoaa azotoM (CO,)
JOJKHO OBITH YCTAaHOBJIEHO B MECTe 0€30MacHOM IMPU MOXKape Ha MacIOCHCTEME
TypOoreHeparopa.

Beinyck Bojioposa u3 Typooreneparopa B atMmocdepy npeaycMaTpuBaeTcs Haj
KpOBJIeH TYpOMHHOTO OTJEJICHUS C YCTAHOBKOM KOHIIa TPyOOIIPOBO/a HE MEHEe
YeM Ha 2 M HaJl ypOBHEM KPOBJIHM B MECTE MPOX0J1a TpPyOONpoBOAa.

[Tpoknaaka TpaH3UTHBIX TPYOOIIPOBOAOB C TOPIOYUMHU U
JIErKOBOCIUIAMEHSIFOITUMUCS KUIAKOCTIMHU U Ta3aMU B TYpOUHHOM,
JI€adpPallOHHOM U KOTEJIBHOM OTIEJIEHUAX HE JOIyCKAETCS.

18.4. Ilpomueonoscapuvie mepol



ABTOMaTHYECKHE YCTaHOBKH HO)KapHOﬁ CUTHaJIM3aluun MpeayCMaTpruBarOTCA B
ITIOMCIICHUAX

» C DIEKTPOHHOH M JIEKTPUYECKOH armapaTypoi miomaapio 6onee 20 M;

» KPVY - 6 kB u KPVY -0.,4 xB;

» penerHbIX manesneH, B Tom uucie OPY;

» cOOpOK, 33IBMKEK M TEXHOJIOTUIECKIX IIIUTOB yIpaBJICHHs 0e3
ITOCTOSIHHOTO TIEPCOHANA IUIOMaabio 200M°,

ABTOMAaTHUYECKHUMH YCTAaHOBKaMU TMOKAPOTYIIEHUSI 000PYIYIOTCSI TOMEIICHHUS C
3IEKTPOHHOIT 1 DIIEKTPHYECKOIT almapaTypoii mioraasio 6oxee 20 M° 1
MOMEIIEHUS BOJISHBIX MacI00XJIaIuTeNel TpaHC(HOPMaTOPOB HE3ABUCUMO OT UX
TUTOLLAIHM.

ABTOMAaTHYECKHI ITyCK YCTAHOBKH MOXKAPOTYIICHHS TOJKEH TyOIupoBaThCs
JUCTAaHIMOHHBIM BKJIIOYEHUEM (OTKIFOUEHHEM) JE€KYPHBIM IIEPCOHATIOM CO IIUTOB
YIPaBJIEHHUS U IO MECTY YCTaHOBKH 3aIIOPHOU apMaTypbl U HACOCOB.

Jyis 001IeCTaHIIMOHHBIX MOXKAPHBIX HACOCOB MPEyCMATPUBACTCS AUCTAHIIMOHHOE
YIPABJICHUE U BKIIOYEHUE (OTKIIFOUEHHE) IO MECTY.

ABTOMATHYECKOE BKIIFOUCHHE IMMOKapHBIX HACOCOB OCYHICCTBIIACTCA 110 CUTHATY
HpHCMHOfI CTaHIIUH no;xapHoﬁ CUTHAJIM3alluN U 110 CUTHATYy O NaACHUN NAaBJICHWA
B CCTU IIPOTHUBOIIOKAPHOTO BOAOIIPOBO/IA.

[Tyck ycTaHOBKM aBTOMAaTHYECKOTO MOKAPOTYIISHHs TpaHCPopmaTopa (peakTopa)
IpeayCMaTpUBAIOTCS:

» aBTOMAaTHYECKH OT Ta30BOH 3aIIMTHI M OT AU PEpEeHIINATLHON 3alTUThI
COJIOKMPOBAHHOM € JATYUKOM IMOKAPHOM CUTHATU3AIUY;

» JIMCTAHITMOHHO CO IIIUTa YIPaBJICHHSI,

» TI0 MECTY OT KHOIIKH JMCTAHIIMOHHOTO ITyCKa, YCTAHOBJICHHON BOJIM3U
TpaHcopmaropa B 6€30MacHOM IIPH MOXKape MECTE.

[lyck ycTaHOBKHM aBTOMATUYECKOTO MOXKAPOTYIIEHUS JTOKEH BBITOJIHITHCS C
KOHTpOJIeM 00€CTOYEHHOTO COCTOSIHUS TpaHchopMaTopa (peakTopa).

2
HNuTencuBHOCTH oporieHus: npuaumaetcs 0,2 j1/c/mM” momaiy.

PacuetHoe Bpems TylleHuUs MOkKapoB TpaHC(HOPMATOPOB U Macio0aKkoB
pacnbUIEHHON BOJOW C TOMOIIBIO CTAIIMOHAPHBIX YCTAHOBOK MOXKAPOTYIICHUS
cienyeT NpuHUMaTh paBHbIM 10 MuUHYTaM. 3anac BOJbl CJI€IyeT MPUHUMATH U3
yCJIOBUSI 00ecriedeHus] TPEXKPATHOTO pacxoja €€ Ha OJUH MoXkKap.



PacueTHO€ BpeMsi TylIE€HUS MOXKAPOB B BO3AYXOMOAOTPEBATEIIAX IPUHUMATh
paBHbIM 30 MUHYTaM. 3amac BOJbI IOJKEH 00eceuuTh paboTy YCTaHOBKHU
MOKAPOTYIIEHHUS C PACUETHBIM PACXOJ0M BOJIbI B T€UEHUE 45 MUHYT.

ITyck cranimoHapHBIX YCTaHOBOK MOXKapOTYLIEHHUS BO3AYXOIO10TpeBaTeNen
IpeyCMaTPUBAETCS BPYUHYIO U3 MECT YJOOHBIX U 0€30MacCHbIX IpHU MOKape,
PacroJIOKEHHBIX, KaK IIPABUIIO, HA OCHOBHOM OTMETKE 00CIIy>KMBaHUsI KOTEIBHOTO
ornenenus. OOHapy)eHUE N0Kapa B BO3IyXOIOA0IPEBATENE JOJKHO ObITh
aBTOMATUYECKUM (IO Pa3HOCTH TEMIIEPATYP) C BBIBOJOM CHIHaja Ha OJIOYHBIN
IIUT yIPaBICHUS.

[IpucoenHenne KaK10M CEKIIMU YCTAHOBKY aBTOMAaTHYECKOTO NOKapOTYLIEHUS K
MarucTpajbHbIM TPyOOIIPOBOJAM C YCTAHOBKOM 3aIIOPHO-ITYCKOBOI'O YCTPOMCTBA U
PEMOHTHOM 3a/IBMXKKH CJIEIYET MpeyCMaTpUBaTh OJHUM TPYyOOIIPOBOJIOM.

[Tpu nmpoekTHpOBaHNH YCTAHOBOK OOHAPY>KEHUS U TYIICHUS M0XKapa HEOOXO0AMMO
IpeayCcMaTpUBaTh BO3MOKHOCTh UX PEMOHTA, OOCITY>KUBaHUS 1 UCIIBITAHUI B
IIEPUO SKCILTyaTalUu.

JIns1 reHepaTOpOB U CHHXPOHHBIX KOMIIEHCATOPOB € BO3YIIHBIM OXJIAXICHHEM
MPElyCMaTPUBAETCA MOABOJ BOABI K YCTAHOBKAM [T TYLICHUS MOKAPA BHYTPHU
MalrHbl. X BKIFOYEHHUE MTPEyCMAaTPUBAECTCS BPYUHYIO IyTEM COEAUHEHHUS
CHUCTEMBI Yepe3 MOKapHbIN PyKaB JJIMHOU 3-5 M.

B xa0enbHbBIX COOPYKEHUAX, OAJICKAIIUX 3AIIUTE YCTAHOBKAMU
aBTOMATHYECKOTO MOXKapOTYIIESHHUS, 10 Hayasa MPOoKIaJaKu Kabeei
peayCcMaTPUBAETCS ONEPEKAIONTNNA BBOI aBTOMATHYECKOTO TTOKAPOTYIIIECHUS BO
BpeMEHHOM pexxkume. HeoOXomMbli Harmop U pacxo/l BOJbI MOTYT 00eCIieYuBaTh
BPEMEHHBIE OOLIECTAaHIIMOHHBIE HACOCHI YEPE3 CETH MOKApHOTo Bojtonposoaa. K
MOMEHTY CIIau¥ KaOeIhbHBIX COOPYKEHUN B SKCIUTyaTaI[UI0 YCTAHOBKH
aBTOMATHYECKOTO TIOKAPOTYIIECHUS JOJKHBI pa00TaTh B aBTOMATHYECKOM PEKUME
10 IOCTOSIHHOM CXEME.

B rimaBHOM KOpIyce M IpYTUX 34aHUAX U COOPYKEHUAX IIEKTPOCTAHIIMU
IIPEAyCMaTPUBAETCS CUCTEMA OITOBEILICHUS IIPH NOKApE, KOTOpas JOJKHA
o0ecrnieunBaTh B IOMEIIECHUAX, II€ MOTYT HAXOAUTbHCS JIFOAM: TPAHCIISALIUIO
peUeBbIX COOOLIEHM, IEpeady 3BYKOBBIX CUTHAJIOB, a IPU HEOOXOIUMOCTH
CBETOBBIX.

Cucrema OITIOBCHICHUA O ITOKAPC NOJIKHA (I)YHKHI/IOHI/IPOBaTI: B TCUCHHC BCCTO
PaCUCTHOTO BPCMCHHU dBAKYaAllUHU. CTpOI/ITeJII:HLIC KOHCTPYKIINH S,HaHI/Iﬁ 141



COOPYKEHNU TOIIMBOIIOAYH, YTEIUIMTENIN NPELYCMATPUBAIOTCS U3 HECTOPAEMBIX
MaTepUalIoB.

[Ipenen orHecTOMKOCTH HECYIIUX CTEH U KOJIOHH 3[jaHUi TPOOUIIbHBIX U
pa3rpy304HbIX KOPITYCOB Y3JIOB MEPECHINKU U HAAOYHKEPHOU rajepeu J10JKEeH
OBITH HE MEHEE JIBYX YacCOB.

[Ipenen orHecTOMKOCTH HECYIIMX CTEH M KOJIOHH 3JJaHUM pa3MOPaKMBAIOIINX
YCTPOMCTB, HAJ3EMHBIX COOPYKEHHUI TPAHCIIOPTHBIX TaJIepei, HA3EMHBIX y3JI0B
MIePECHINKY T0J1a4X TOIIJIMBA HA YTOJIbHBIA CKJIaJ U OallleH MEePECHINKU - HE MEHEe
0,25 gaca.

ITpenen oruecToMKOCTH IJIUT, HACTUIIOB U JIP. HECYIIUX KOHCTPYKLIHUN
MEXATaXHBIX MEPEKPBITU IpuHUMaeTcst He MeHee 0,75 yaca Ju1st 31aHui
JTPOOMIIBHBIX U PAa3rPy304HBIX KOPITYCOB, Y3JIOB U OallleH MEPECHINKU U
COOPYKEHHI HaJI36MHBIX TPAHCIIOPTHBIX TaJIepell 1 HE MEHEE OJJTHOTO Yaca JJIs
HaJOYHKEPHBIX rajepei.

[Ipenen oTHECTONKOCTH HECYIIUX CTEH JIUIS HAMOYHKEPHBIX TaJepei cleayer
MPUHUMATh HE MEHEE OJTHOTO Yaca, a JUIsl OCTAIbHBIX 31aHui > 0,25 yaca.

OKOHHBIE NEPEIIETHI B 3AaHUAX H COOPYKEHUAX TOIJIMBONOIaYM CIETYET
IIpeayCMaTPUBATh U3 HECTOPAEMBIX MATEPUAIIOB.

O6aUIOBKA CrOpaeMbIMH MOJMMEPAMU OBEPXHOCTEN CTPOUTEIBHBIX
koHcTpykumi BITY, LY, 'Y u ap. UATOB ynpaBiIeHUs HE TOITYCKAETCHI.

Hapy>kHble cTaibHble KOHCTPYKIIMU JIECTHHUIL TPEAYyCMAaTPUBAIOTCS Ha (hacagax
[JIABHBIX KOPIYCOB AJIEKTPOCTAHLIMM HAa PaCCTOSIHUM HE MeHee 20 M OT MecT
pa3MernieHus TpaHcPOpPMaTOPOB U APYTOTO IEKTPOTEXHUUECKOTO 000pyI0BaHus,
HaXOJSAILIErocs MoJ BBICOKMM HANPSKEHUEM.

18.5. Tennocnaooicenue

[TpoexT TOL] pa3zpabarbiBaeTcst OJHOBPEMEHHO C MTPOECKTOM TEIJIOBBIX CETEH Ha
OCHOBE YTBEPXKJICHHOW CXEMBI TETNIOCHAOKEHUS TOPOa WIIA TPOMBITTUICHHOTO
paiioHa.

Cyl1iecTByOIIME WA COOPYKAEMbBIE B TOPOJE WIIM TPOMBIIUIEHHOM pailoHe
KoTenbHble MoIHOCTHIO 100 I'kan /4 u Gonee, pacmnonoXeHHbIE B 30HE JEHCTBUS
CYILIECTBYIOIIUX, COOPYKAEMBIX U MPOEKTUPYEeMbIX TOL[ AOIKHBI HCIIOIB30BATHCA
JUTst cCOBMeCTHOM paboThl ¢ TOI B kauecTBe MUKOBBIX UCTOYHUKOB TeTLIA (C
COTJIACOBAHUEM C BJIA/ICNIbLIEM KOTEJIbHOMN).



[Tpu coxpanenuu B paiione aeiictBus TIOLl n3onmpoBaHo padoTarOIIKUX
KOTEJIbHBIX, CJIEAYET PACCMAaTPUBATh BO3MOYKHOCTD TEIUIOCHAOKEHUS
IPUCOEIMHEHHBIX K HUM NOTpedUTesel B HeoTammBaeMblil nepuo ot TOLI nnn
OT JIPYTUX KOTEJIbHBIX.

[Ipu onpeneneHnuy pacueTHOM TEIUIONPOor3BoaUTENbHOCTA TOLl momumo
pPacUYEeTHBIX TETUIOBBIX HArPY30K BCEX MPUCOEAUHSAEMBIX MOTpeOUTENEH ClienyeT
YUUTHIBaTh PAcXObl TeIia Ha cOOCTBeHHbIE HY X Abl TOL, a Takke motepu Teria
Ha TOL 1 B TEMIOBBIX CETAX, ONPEAEIIIEMbIE IPH PACUETHON TEMITEpaType
Hapy>KHOT'0 BO3/1yXa Ha OTOILICHHE.

[Torepu Tenmna B TEIJIOBBIX CETAX, BKIFOYAs MIOTEPU C YTEUKOU, ITPU OTCYTCTBUH
pPaCUYETHBIX JIAHHBIX, JOMYCKAETCSl MPUHUMATh B pazMepe S5 % OT pacueTHOM
TEIJIOBOM Harpy3KHu.

PacueTsl Temnna Ha ropsiuee BOJOCHA0KEHHE B pacueTax TEIJIOBBIX HATPY30K U
oanancax TOL| yunTteiBaroTCS:

» OBITOBOE - TI0 BEJIMYMHE CPEITHEYACOBOTO PACX0/1a TEIIa 32 OTOIMUTEIIbHBIH
TIEPHUOT;

» TEXHOJIOTHYECKOE - 110 BEJIMUYMHE CPEAHEUIACOBOTO PacXo/1a TeIlIa 3a CMEHY
HauOOJIBIIETO MOTPEOICHUS.

Cxema TermnoukanuoHHbIX yecTaHOBOK TOI] momkHa OBITH CEKITMOHUPOBAHA TIO
cereBoi Boze. KoimuecTBo ceKMi onpenesnseTcs: KOIu4eCcTBOM
TypOOT€HEpaTOPOB U TEIIIOMATrUCTPAICH.

Jliia co3ganust ycinoBUid 0€30MacHO 3KCIUTyaTaluy U yJ00CTBa PEMOHTA CETEBbIX
TpyOOIIPOBOJOB U MPENOTBPALLEHUS 3aTOIJIEHUS IOMELIEHUH 1 000py10BaHUs
TOL B aBapuiHBIX CUTYyalUsX (pa3pbiB TPYOONPOBOIA) IPU NPOEKTUPOBAHUYU
CETEBBIX CTAHLIMOHHBIX TpyOonpoBooB TOL] cienyer npexycMaTpuBaTh
BO3MO>KHOCTb OTKJIFOUEHHS UX OTJEIbHBIX YUaCTKOB U OTCOEIUHEHUS
TpyOornpoBogoB TOLl oT ceTeBbIX TPyOONIPOBOJIOB, MPOKIIAIHIBAEMBIX 32
npeeslaMy IJIaBHOTO KOPITyca.

[Tpon3BOANTENIBHOCTE OCHOBHBIX MOJIOTpeBaTenei ceTeBoil Boabl Ha TOL]
BBIOMpPAETCS 10 HOMUHAIBHOW BEJIMYMHE TEIJIOBOM MOIIIHOCTH
TEIIO(UKAIMOHHBIX OTOOPOB TypOUH.

OcHOBHBIE MOJOrpEBATENM ceTeBOM BOJIbI Ha TOL ycTaHaBIMBaroTCS

WHIMBHUAYAIBHO Y KaXXI0W TypOUHbI O0€3 pe3epBa U 00111as mapoBasi MarucTpaib 1o
2

terodukanuoHabM otoopam 0,12 MIla (1,2 krc/cm®) He mpemycMaTpUBaeTCA.



[Tpu ycranoBke Ha TOL] MMKOBBIX BOJOTPEHHBIX KOTIOB MUKOBBIE OJOTPEBATEIN
CETEBOM BOJIbl HE YCTAHABIMBAIOTCS, TUKOBBIE MIOJIOIPEBATEINN JOITYCKAKOTCS IS
UCITI0JIb30BaHUs M30bITKA Mapa YIHEPTreTUYECKUX KOTJIOB U MTPOU3BOACTBEHHBIX
oT60opoB TypouH P u I1T. Ux nienecooOpa3sHOCT 000OCHOBBIBAETCSI PACUETOM.

[Tomorpes ceTeBoi BOJIbI B OCHOBHBIX CETEBBIX MOJIOTPEBATENSAX BBIMOIHAETCS B
JIBYX CTYIEHSIX.

Ha I'POC nogorpeBarenu ceTeBOM BOJIbI BBIMOIHSAIOTCS MHAUBUAYATbHBIMH,
peayCcMaTpUBAIOIINE YCTAHOBKY HACOCOB Y KaXKJ0W TYpOUHBI WM TPYIIOBBIMU,
0e3 IPUBSA3KM HACOCOB K KOHKPETHOU TypOUHE.

[Tpu MHAMBUAYATBHON YCTAHOBKE CETEBBIX HACOCOB UX KOJIMYECTBO MPUHUMAETCSA
HE MEHEe TPeX y Kaxa0i TypOUHBI, U3 KOTOPBIX OJHH SIBISIETCS PE3EPBHBIM.

HpI/I prnHOBOﬁ YCTAHOBKC YCTBIPEX N1 MCHCC CECTCBLIX HACOCOB
npeayCcMaTpuBacTCAa YyCTaHOBKA JOIMOJHUTCIIBHO OJHOI'O PE3CPBHOTO, IIPU ITATH
Hacocax u 0oJiee PE3CPBHBIC HACOCHI HC MTPEAYCMATPUBAIOTCA.

KomunyecTBo MMOAIINTOYHBIX HACOCOB B 3aKPBIThIX CUCTCMAX TETI0CHAOKESHMS
YCTAHABJIMBACTCA HC MCHCC IBYX, 4 B OTKPBITBHIX - HC MCHCC TPCX, U3 KOTOPLIX B
0boux ClIydadax OJHH ABJIACTCA PC3CPBHBIM.

OOm1ast MPOM3BOAUTENBHOCTD CETEBBIX U MOAMMTOYHBIX HACOCOB OIPEIEIISAETCS U3
YCIIOBHUSI COBMECTHOI pabOThI Ha OOIIHe TEIJIOBBIE CETH U JOKHA YUYUTHIBATD
BO3MOYKHOE YBEJIMYEHHUE pAcX0a BOJIbI CBEPX pacueTHOro Ha 10%.

[Ipu 3HAUUTENBHON PAa3HHULIE B TUAPABIMYECKUX PEKUMAX OTIEIBHBIX
MarvcTpasey TEIIOBbIX CETEN NOIMYCKAETCs YCTAHOBKA CAMOCTOSATEIIbHBIX TPYIIIT
CETEBBIX HACOCOB ISl Pa3HBIX MAarucCTpaiey Uik COOPYKEHUE OTACIbHBIX
TUAPABINYECKH HE CBSI3aHHBIX MEXKy COOOM CHCTEM.

DNeKTpOCHAOKEHUE CETEBBIX U MOAMUTOUYHBIX HACOCOB JOJIKHO BBITTOIHATHCS KaK
JUTSI DJIEKTPOTIPUEMHHUKOB TIepBOoil KaTeropuu 1o [1Y 3 u obecrieunBaThes OT ABYX
HE3aBUCHUMbBIX HCTOYHUKOB.

HcxomHas Boga JJ1s MOANUTKH TEIJIOBBIX CETSH JOKHA IMTOABOJIUTHCS K
MCTOYHUKY TEILJIa HE MEHEE YEM IO IBYM TPyOOIPOBOIaM, pACCUUTAHHBIM
KaXIblil Ha ojady He MeHee 70 % pacyeTHOro 4acoBOTO pacxo/ia MOAMUTOYHOM
BOJIBI.

HeszaBucuMo oT 1aBieHust BOJONPOBOAHOM BOJIbI HA BBoJie TOL] goimkHa
IpeayCMaTPUBATHCS YCTAHOBKA HACOCOB ChIPOM BOJbI HA CIIy4al MaJICHHs
JABJICHHS B BOJOIIPOBOIHOM CETH.



ITpu OoTKpBITON cucTeMe TertocHa0xeHust moaBoA Bobl K TOL n3 ropoackoro
XO03SIICTBEHHO - MUTHEBOTO BOJONPOBO/IA, a TP HEOOXOAUMOCTH €€
JIOTIOJIHUTENbHAsE 00pabOTKa Ha MCTOYHUKE BOIOCHAOKEHUS T0JKHA
IIPOU3BOJUTHCS 3@ CUET CPEACTB MOTPEOUTENEH, COTIacChe KOTOPBIX JI0JKHO OBITH
IOATBEPKACHO TOKYMEHTAJIBHO.

PacueTHbIi1 4acoBOM pacxoa BOJBI IS ONPEAEIICHHS IPOU3BOIUTEIbHOCTH
BOJOIOATOTOBKH U COOTBETCTBYIOLIETO 000PYAOBAaHUS ISl MOJIUTKH TEIJIOBBIX
CeTel NMPUHUMAETCA:

» B 3aKPBITHIX CUCTEMax TerutocHa0xeHus paBHbIM 0,75 % OT (hakTHIeCcKOro
o0BemMa BOJIbI B TPYOONPOBOJaX TEIJIOBBIX CETEH U B MPUCOCAMHEHHBIX K
HUM CHCTEMax OTOIUICHUS M BEHTWISIUMHU noTpeduTenei + 0,5 % odbema
BOJIbl B TPAH3UTHBIX MarucTpassix;

» B OTKPBITBIX CUCTEMaX TETUIOCHAOKEHUS - PAaBHBIM PAaCUE€THOMY
CpPEeIHEeYacoOBOMY Pacxo/ly BOJIbI Ha ropsiuee BOJOCHAOKEHHE 3a
OTOINUTENBHBIN niepuoA ¢ kodpduuentom 1,2+ 0,75 % pakTuueckoro
o0beMa BOJIbl B TPYOOITPOBO/IaX TETUIOBBIX CETEW U MPUCOEIUHEHHBIX K HUM
CUCTEMaxX OTOIUICHUS, BEHTHIALIUU U TOPSYEro BOJAOCHAOKEHUS
notpeduteneit u 0,5 % oObeMa BOABI B TPAH3UTHBIX MArUCTPAISX.

JIJIST OTKPBITBIX M 3aKPBITBIX CHCTEM TEIUIOCHAOKEHUS JIOJDKHA
IIPeTyCMaTPUBATHLCS JIOTIOJHUTEIIbHAS aBapUiTHAsI MTOAIKMTKA TETIJIOBBIX ceTek
HeoOpaboTaHHOU BOION B pasmepe 2 % oT 00bema BOJIBI B CUCTEME
TerutocHaOkeHus. [Ipr 3TOM T OTKPBITBIX CHCTEM TEIUIOCHAOKEHUS aBapuiiHast
HOJIMTKA JTOJDKHA 00ECTIeYMBATHCS TOJIBKO U3 CUCTEMbI X03SICTBEHHO-TTUTHEBOTO
BOJTI0OCHaOXKeHUs1. OObEeM BOJIbI B TEIUIOBBIX CETSIX MPU OTCYTCTBUU (PAKTHUECKUX
AHHBIX IPHHAMACTCS 13 pacdeta 63 M° Ha | ['kar/dac CyMMapHOTO PacdeTHOTO
pacxojia TeIIa IpH 3aKPBITOil cucTeMe TertocHatskerns i 70 M° Ha 1 Tkan/dac
IIPH OTKPBITOM CHCTEME TEIIJIOCHA0KCHHSI.

[Tpu NpoOTAKEHHOCTH TPAH3UTHBIX MarucTpaieit 0osnee 5 kM 00beM BOJIbI B HUX
OTIpEIEISAETCS AOTIOTHUTEIIBHO TI0 UX (PaKTHIECKOW €MKOCTH.

JIJis OTKPBITBIX CHCTEM TETUIOCHAOKEHUS TOJDKHBI IPEIyCMaTpUBaThCs Oaku-
AKKyMYJISITOPBI YMSTYEHHOUW U JIeadpUPOBAHHON BOBI JJISI IOJIMTUTKA €MKOCTHIO
pPaBHOU JECSITUKPATHOW BEJIMUMHE CPETHEUACOBOTO PACX0/1a BOJIBI HA TOpsuee
BOJIOCHA0KEHUE 32 OTOMUTENIbHBINA MEPUOI.

Pazmernienne 6aKoB-aKKyMyJIsITOPOB BOBMOXKHO KaK Ha HCTOYHHKE TEIUIA, TaK U B
palioHax TEMI0CHA0KEHUSI.



B 3aKkphITBIX CHCTEMax TEILUIOCHA0KCHHSI HA UCTOYHUKAX TeIlIa CIeayeT
npeaycMaTpUBaTh YCTAHOBKY 0aKOB 3amaca yMSATYeHHOU U JIeadpUPOBAHHOM
MOJIMTUTOYHOU BOJIBI EMKOCTBIO paBHOU 3% OT 00beMa BOJIbI B CUCTEME
TeruiocHa0keHus1. Cxema BKIIFOUEHHS 0AKOB 3araca JI0JDKHA 00eCeYnBaTh
HENpepbhIBHOE OOHOBJICHUE BOJIBI B Oakax. KommdecTBo OakoB MpUHUMAETCS HE
menee 2 mo 50 % pabouero o6bema KaxIbIi.

B kaudecTBe 6aKOB TOMKHBI TPUMEHSITHCS PE3€PBYAPHI, CIICIIUATBHO
pa3paboTaHHbIe 1715 ropsueit Boabl. Mcnonb30Banne pe3epByapoB Jis
He(TENPOAYKTOB HE JIOMycKaeTca. BHyTpeHHsIs U HapyKHas MOBEPXHOCTH OAKOB
JIOJKHBI OBITH 3aIIMIIEHBI OT KOPPO3UH, a BOJA OT a’parii.

Pa3mMelnienne 6akoB-akKKyMyJIsITOPOB M OaKOB 3amaca MoJMUTOYHON BOAbI JOJKHO
obecreunBaTh yA00CTBO BHITIOJHEHUS CTPOUTEIIEHO-MOHTAKHBIX Pa00T, a TAaKKe
ux o0CITy>)KMBaHUS U peMOHTA. PaccTosiHUE B CBETY MEXK1y OakaMu B OJHOM PsITY
JIOJDKHO OBITH HE MEHee 8 M, a MeXKy psiaamMu > 16 m.

JIns nmpenoTBpaleHus pacTeKaHus BOJBI IO TEPPUTOPUH IIPU NPOTEUKAX BCS
rpymnma 6akoB J0JKHA ObITh OIpa)KAEHA 3eMJITHBIM BaJIOM BBICOTOM M IIMPUHON
1o Bepxy He MeHee 0,5 M BOKpYyT KaKJ0ro 6aka J0KHA ObITh BBIIIOJIHEHA
OTMOCTKA, a 00BaJIOBaHHAs! TEPPUTOPHUSI JOJKHA UMETh OTBOJ] BOJIbI B CUCTEMY
KaHaJIU3aluu.

[Tpu pa3menieHnn 6aKOB-aKKyMYJISITOPOB BHE TEPPUTOPUHM UCTOYHUKOB TeIljIa
clenyeT npearycMaTpuBaTh, KPOME TOT0, UX OIPaXKJIEHUE BHICOTOM HE MeHee 2,5 M
IIPU pacCTOSTHUU OTPajibl OT CTEH 0AKOB B CBETY HE MeHee 10 M, HCKITIoYaronye
JOCTYIT TOCTOPOHHUX JIULI.

CereBble TpyOOnpoBoAb! B peAenax TOL[ Ha ydyacTKe OT CeTEBBIX HACOCOB
BTOPOTO MOJBEMA JI0 BEIXOJHOTO MATPyOKa MEPBOM OTKIIIOYAIOIICH 3aTIOPHOM
apMaTypbl OTXOISAIIMX MaruCTPAIbHBIX TPYOOITPOBOIOB TEIIOBBIX CETEH JOJKHO
POEKTHPOBATHCA Ha AaBieHne 2,5 MITa (25 kre/cM”) HE3aBHCHMO OT PACUYETHOTO
JaBJICHUs, IPUHATOIO BO BHEIIHUX TEIJIOBBIX ceTsax. [Ipu oqHOCTyneHuaTon
10J1a4e CETEBOM BOJIbI HAa YKa3aHHOE JaBJICHHUE JOJDKHBI IIPOEKTUPOBATHCS
ceTeBble TpyOoIpoBoabl TOL Ha yyacTke mocse ceTeBbIX HaCOCOB.

CucreMbl OTOIIEHHSI, BEHTUWISILIMM U TOPSTYETO BOJOCHA0KEHUS 3/1aHUH U
COOPYKEHHM dJIEKTPOCTAHIMM TOJKHBI IIPUCOEUHATHCS K KOJUIEKTOPaM CETEBOU
BOJIbI YEPE3 LIEHTPAJIBHBIN TEIUIOBOM IIYHKT, B KOTOPOM OCYLIECTBIISIETCSI MECTHOE
pEryJIMpOBaHKE U YUET OTIYIIEHHOMN TENI0BOM 3Hepruu. [Ipucoennnenune
OTZACJIBHBIX 3aHUH, PACTIOJIOKEHHBIX HA TEPPUTOPUH AIEKTPOCTAHLIUU K BBIBOJAM
MarvucCTpajgbHbIX TEIVIOBBIX CETEU HE TOITYCKAECTCH.



B npenenax teniaoduKkannoOHHBIX YCTAHOBOK CIIEIYET MPeIycMaTpUBaTh 3aITUTY
TEIJIOBBIX CETEH U MPUCOEAMHEHHBIX K HUM MOTpeduTeneit 1 00opyaoBaHUs
camoii TOI] (ceTeBbIX mogOrpeBaTeiel U MUKOBLIX BOJOTPEHHBIX KOTJIOB) OT
MOBBIIICHUS BBIIIE PACUETHOTO (JIOMYCTUMOT0) MPU CHUKEHUU PACX0/1a CETEBOU
BO/IBL.

3amuTa OCyIECTBISAETCS yTEM OpraHU3alluy PEUUPKYJIMY Ha CETEBBIX HACOCAX
IIEPBOM 1 BTOPOM CTYIEHU U YCTAHOBKH PETYJISATOPOB JAABICHUS HA BBIXOE
KQKJIOM MAarucTpajy TEIJIOBBIX CETEH, a TAK)KE ITyTEM aBTOMATUYECKOTO
OTKJIFOUEHMS OT/EIIBHBIX CETEBBIX HACOCOB.

MaxkcrumanibHasi BEJIMYMHA MOTEPH JABJICHUS B TPAKTE 3JIEKTPOCTAHLMHU HE JOJKHA
npesbiath 30 % oT Hammopa ceTeBbIX HACOCOB. Bo Beex pexxnmax paboThl JOJKEH
oOecrneunBaThCsi HEOOXOIUMBII pACUETHBIN HAMlOpP HA BBIBOJAX TEIIOBBIX CETEH.



2. IlpakTHyecKkuu pasae



MeToanka OUEeHKH MoOKa3aTesell 0€30TKa3HOCTH, pEMOHTONPHUIOAHOCTH U
TOTOBHOCTH JYHEProd/I0KOB IJIEKTPOCTAHIMMA.

Meronuka OIeHKH ToKasarenel 0e30TKa3HOCTH, PeMOHTOIPUTOTHOCTH U
TOTOBHOCTH JHEProOJOKOB 3JIEKTPOCTAHITUN MpeaHA3HAUYCHA I 00eCTICUCHUS
TIOCIIEIOBATEIPHOCTH JIEHCTBUH, MPEAYCMATPUBAIOIINX HCIIOJIb30BAHNE
3aJlaHHBIX TOKa3aTenell HapaboTku Ha oTka3 (Ty) ¥ BpeMeHU BOCCTaHOBIICHUS
(Tg) KOMIOHEHT, YIPOIIEHUE CXEMbI dHEprodsioka 0e3 MOTepH TOYHOCTHU
pacdeToB, HCIIOJIb30BAHHUE JIEPEBHEB OTKA30B, OICHKY W aHAU3 TOKa3aTesen
0€30TKa3HOCTH, PEMOHTOIIPUTOAHOCTHA ¥ TOTOBHOCTH TIOJICUCTEM M B IIEJIOM
BCEU CHCTEMBI SHEPro0JOKa Ha OCHOBE 3aKOHOB TEOPUU BEPOSTHOCTEH M
AHATMTHYECKOTO MOJICITMPOBAHUS.

JlecaTniiarosasl cxema METOAMKH ITPEACTaBIeHa puc. l.

HecMmotps Ha IOKa3aHHYH CTYIEHYaTOCTb , IPOLECC Pa3BUTUS METOIHUKH,
KaK 3TO OyJeT MpenCTaBICHO IPU XapaKTEPUCTHKE €€ MPUMEHUTENbHO K
TUIIOTETHYECKOMY 3HEpProOJIOKy, B 3HAUYHUTEIBHON Mepe UTEpallMOHHBIN.
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Puc.1. Cxema METOIMKM OLICHKH U aHAJIM3a MOKa3aTeseil 6€30TKa3HOCTH, PEMOHTOIIPUTOJHOCTH

PogpaBoTKa KOMMAOHEHTHOM CXEMbl 13C

OUEHKO MOKABATENEM 1O W B KOMMAOHEHT

OHDEQENEHME Moa4CNCTEM

OMPEAENEHWME rPYMAN MoO4CNCTEM

MNocTPoEHME AEPEBC OTKA30B rMoa4CHMCTEM

PaOcueT MOKA3ATENEM FOTOBHOCTM MOACUCTEM

ONPEAE/NEHWME MOLLHOCTEM COCTOAHMWMA

Mo4CHCTEM

ONPEAENEHUME COUETOHWI MOACUCTEM W OUEHKQA

MX FroOTOBHOCTWM

OQEHKO OCHOBHbIX TMOKA3ATE/NEM TOTOBHOCTWM

arperator 13C

AHANS BANAHWA MOKAIATE/IEW O/IbTEPHATUB

HO roToBHOCTL arperaToe 13C

u roroBHoctH arperatoB TOC.




Ilar 1. Pazpa®oTka KOMIIOHEHTHON CXeMbI 3HEProOJoKa.

Ha ocHOBe rumoTeTMuecKkoro SHEPro0JIOKa COCTABISAETCS KOMIIOHEHTHAs
cxema 3Hepro0s0Ka, Ha KOTOPOW TMOKa3aHbl COCTUHEHUS KOMITOHEHT (
napajuielibHOe WK TMOCJIEAOBATEIbHOE), BIMSIONIME HAa TOTOBHOCTH

HHEProOJIoKa.
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Puc.2. Cxema runoTeTu4eckoro sHeproodioka

Puc.3. KomnoneHnTHas cxema sHEprooJioka

KoMmrioneHnTHass cxema He 00s3aTE€IBbHO YYHTHIBAET MECTOTMOJIOKECHUE
00opynoBaHus ( KOMIIOHEHT), OMpeestoniee ero (pyHKIMOHAIBHOE
Ha3HAYCHHE B COOTBETCTBUHM C (U3NYECKUMU MPOIECCAMU, TPOTCKAIONIMMH B
HEM.



Kaxnas KOMIIOHEHTa CHMBOJM3HUPYETCA INMPSMOYIOJBHUKOM. BHyTpn
KOTOpPOTO YKa3bIBAETCSI €r0 MOILHOCTH (IPOM3BOJUTENBHOCTh) B INPOLIEHTAX,
BJIMSIONIAs Ha MTOIOBYIO MOIIHOCTb JHEPro0IoKa M ompelensemMas Ha OCHOBE
noKa3aTresnel 3aBOJ0B- U3rOTOBUTENEH 000PYAOBAHNS WM K€ HAa OCHOBE
TEIJI0- MacCOOOMEHHBIX pacyeToB. KOMIOHEHTe mpHCBauBaeTCs HOMED.

IIIar 2. Onenka nokasareied To u Ty KOMIIOHEHT.
HUcrounnkamu onpenenenus Tou Ty MOryT CTaTh :

m 0030pbI MO HAJSKHOCTU DIICKTPOCTAHIIUN;
m [10Ka3aTeNId JKCIUTyaTallid M PEMOHTOB KOHKPETHBIX 3JICKTPOCTAHIUH,
B3SITbIE W3 OINEPaTHUBHBIX KYpPHAJIOB;
® DKCIEPTHBIC OIICHKH;
Hlar 3. OnpeneneHre MOACUCTEM.

[ToncucremMpl COKpamiaroT pa3Mep KOMIIOHEHTHOM CXEMbl BO M30€KaHue
I'POMO3JKHX pPacyeTOB, HO IPH COXPAaHEHWH UX TOYHOCTHU. [Ipu Hammuuu B
cxeme 21 KOMIOHEHTBI KOJIMYECTBO BO3MOXHBIX COUYETAHUN, MMEIOIUX [Ba
cocrostaust ( paboTa ¥ 0TKa3 ), Oyaer coctaBmsith 2°=2097152, Takoe
KOJIMYECTBO PACUETOB CJIOXHO Jaxke At 6oabimmx OBM.

Kaxknass KOMIIOHEHTa MOKET MPUHAAJIEKAaTh TOJBKO OJHOW IOJICHUCTEME.
CyliecTBOBaHUE €€ OIpEnesieTcs CIAEAYIOIUMH KPUTEPUSIMHU :

1) pe3yJbTUPYIOIIasi MOIIMHOCTh IMOJCUCTEMbl MEHBIIE WJIM pPaBHA MOIIHOCTH
KOMIIOHEHTBHI C €€ HAaMMCHBIINM 3HAYCHHUEM,

2) rpaHuileil moJicucTeMbl MOIIHOCTBIO MeHee 100% SBISIOTCS KOJIEKTOPBI
CXEMBI PHEProOyoKka Wik €€ O0IMe TOYKH, B KOTOPBIX OCYILECTBISETCA
B3aMMOpPE3EPBUPOBaHUE KOMIOHEHT. Hepenko B moacuCTEMY BKIIHOYAETCS
TOJBKO OJIHA KOMIIOHEHTa, MMEIOIIAs aHAJOTMYHYI0 PE3EPBHYIO
KOMIIOHEHTY;

3) B mojacucteMy MoiHoOcThi0 100% BKIIIOYaIOTCS BCE KOMIOHEHTHI €IMHUYHON
MoHOCTEIO 100% HE3aBUCMMO OT MX COEAUWHEHUS U KOJUIEKTOPOB.

[Toacucrema IIC-1 ¢ obopynoBanueM ( KoMmmoHeHTamu) MOIIHOCTBIO 100%

MNpeaACTAaBJICHA Ha CJICAYIOMICM PHUCYHKC.



KOM1-5 KOM1-6 HOM1-7

100 H 100 H 100

L HKOM1-9 J HKOM1-12

Puc.4. [Toacucrema I1C-1, umeronias obopynoBanue, pasaoe 100% -oi
MOIITHOCTH YHEPToOIOKa

Puc.5. Iloncucremsl, mmeroniue odopyaoBanue meree 100 % momHOCTH
IHEProbIIoKa

CocTaB MOJACHCTEM C KOMIIOHEHTaMM MOUIIHOCThIO MeHee 100% cremyromuii :

nBe nojacuctemel [IC-2 conepxkar nBe komnoHeHThl KOM2-1, T.e. mo
OJIHOMY JyThE€BOMY BEHTHJISATOPY, KOKIBIH U3 KOTOPBIX MMEET MOIIHOCTH (
nojavy ) paBHyro 60% HOMHHAIBFHOW MOIIHOCTH IHEPro0JIOKa;

nee nojacuctemel [1C-3 conmepxkar nBe komnoHeHThl KOM3-1, T.e. mo
OJIHOMY JBIMOCOCY, K&XKJIbIH W3 KOTOPBIX MMEET MOIIHOCTh paBHYIO 60%
HOMUHAJIbBHOM MOIIHOCTUA 3HEProOJIoKa;

Tpu nojacuctemsl [IC-4 conepxar Tpu komnoHeHTel KOM4-1, kaxnas
U3 KOTOphIx uMeeT 70% MOIIHOCTH 3HEProdyIoKa;

noacuctema [1C-5 Bkimrouaer rpynny I[IH[ ( KOMS-1), BeiBoa koTOpoit
U3 paboThl CHMXKAET MOIIHOCTh 3Heprodioka Ha 5% ;



noacucrema [1C-6 Bxmouaer rpynmy IIBJ] ( KOM6-1) , BeIBox KOTOpOI
U3 pabOThl CHMXKAET MOIIHOCTBH 3HeproOioka Ha 15% ;

Takum o6pazom, 21 koMmmoHeHTa cokpatuiuch 10 10 moacucrem. 1o
. 10_
3HQYUT, YTO KOJMYECTBO codeTaHui crajno 2  =1024.

Ilar 4. OnpeaeneHue Tpymm MOACUCTEM.

[Toxpcucrtemsl , UMEIOIME TOCIEAOBATENBHOE WM IMAPAIEIbHOE COEAUHEHUE,
MOryT o0beauHsAThCs B rpynnsl noacucrem (I'TIC).

B namem npumepe rpymnmna noacuctem [TIC-1 o0beauHseT nBe mapajiieabHbIe
noacuctembl [1C-2; I'TIC-2 - nBe napamnenbHbie noacuctemsl [1C-3 ; TTIC-3
TpU napasienbHbie noacuctemsl [1C-4

Takum 00pa3oM moiyuyeHa rpyIa MOocie0BaTeIbHO COEAMHEHHBIX MOJCUCTEM
U TPynn MOACUCTEM .

T NC=1 T (TNC=1{THC=2 JITC=3 ] MNC=>[ ] TC—=6[

Puc.6. prnna MMOCJICA0OBATCIIbHO COCAMHCHHBIX MOACUCTEM U I'PYIIIT ITOJACUCTCM.

AI‘pGI‘I/IpOBaHI/IC paga moaACUCTEM B I'PYHIIbBI IMOACUCTEM IIPUBOIUT K
CHMIJXCHHUIO KOJIMYCCTBA IOACHUCTCM M TPYIIIT ITOACUCTEM IO 6.

Hlar 5. [TocTpoeHne nepeBa OTKAa30B IMOACHCTEM

JlepeBo 0TKAa30B - JIOTHYECKOE OTOOpa)KeHHE OTKa3a IMOJICHCTEMbl Ha OCHOBE
OTKa30B COCTAaBJISIONIMX €€ KOMIOHEHT. Eciin B MoJCHCTEMY BKJIIOYAETCS
TOJBKO OJIHA KOMIIOHEHTA, KaK 3TO COOTBETCTBYET, HAIlpUMeEp, MOJACUCTEMaM
[1C-2,I1C-3, IIC-4, koTOpble B CBOIO O4Y€pEb, COCTOST M3 KoMnoHeHT KOM2-
1, KOM3-1,KOM4-1, To moka3aTeiasiMHi HaJIEKHOCTH TAaKOM ITOJICHCTEMBI
ABTOMATHYECKH CTAHOBATCS IIOKA3aTENIM COCTAaBJISIONICH €€ €IWHCTBEHHOU
KOMITOHEHTHI.
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Puc.7. lepeBo otkazoB noacucteMsl [IC-1 ¢ koMnoHeHTaMu, MOITHOCTh
KoTophIX paBHa 100%-0i1 MOIIHOCTH SHEProOIoOKa

Ortka3 [1C-1 npousoiieT npu BBIXOAE W3 CTPOS CIEIYIOMIUX KOMIOHEHT (
JIOTUKA «UITN):

Tpex TommmBHBIX HacocoB(KOMI-1, KOM1-2,KOMI1-3);
kotia (KOMI1-4);
napoBoil Typ6unsl (KOMI-5);
anekTporeneparopa (KOMI1-6);
koHsieHcatopa (KOMI1-7);
oboux mupKyIanuoHHEIX HacocoB (KOM1-8, KOM1-9);
neaspatopa (KOM1-10);
» oboux [IDH (KOM1-11,KOM1-12)
IIar 6. Pacuer moka3zaTejieii TOTOBHOCTH IMOJCHCTEM.
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JIns mapaieibHO COEIMHEHHBIX 3JIEMEHTOB HCIIOIb3YIOTCS CIEAYIOIINE
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lar 7. OnpeneneHre MONTHOCTEW COCTOSTHUM TOACUCTEM U TPYIN MOJACUCTEM.

Ha ocHoBanuu anammza MOHIHOCTCﬁ ( HpOI/IBBO,Z[I/ITCJIBHOCTCﬁ ) KOMIIOHCHT,
BXOAIIUX B IMOACUCTEMBI, OIIPCACIIACTCA MOIMHOCTL ITOACHCTCM U I'PYIIII

MOJICUCTEM :
IHloocucmema u Kon-e60 MOWHOCMb 0OHOUL
2pynna noocucmem noocucmemol, %
noocucmem
[1C-1 1 100
I'TIC-1 2 TIC-2 60
I'TIC-2 2 TIC-3 60
I'TIC-3 311C-4 70
[1C-5 1 95
[1C-6 1 85

Ilar 8.Omnpennenue coyeTaHui MOACUCTEM U OLIEHKA UX TOTOBHOCTHU MPHU
COOTBETCTBYIOIIEM COYETAHUU.

CocTOosIHAST KOMIIOHEHT, TIOJICUCTEM, OTIPEACIIAIOIINE WX OTKa3 KU
paboTOCTIOCOOHOCTh MPU PA3TUYHON HATrpy3Ke, SBISICTCS
B3aWMOMCKITIOYAOINUMU. ECIIM psifi COOBITUH SIBJISETCS B3aMMOMCKIIIOYAIOIINM ,
TO BEPOSITHOCTH TOTO, YTO , IO KpailHE Mepe, OJTHO COOBITHE MPOU30MIET,
BBIPAKAETCS AJMTUBHBIM 3aKOHOM TEOPUHU BEPOSTHOCTEH.

Ecnu coObITHS SIBISIIOTCS HE3aBHCUMBIMH, TO BEPOSTHOCTh HMX
IPOM3BEJICHNSI PaBHA MPOU3BEACHUIO BEPOSTHOCTEH ATHX COOBITHH, YTO
OIIpe/IeNsieT 3aKOH YMHOXEHUSI BEPOSITHOCTEH. DTH 1B 3aKOHA TEOPHUH
BEPOSITHOCTEH OyAyT MCHOJB30BAHBI JUIA OLEHKA TOTOBHOCTH TPH Pa3THYHBIX
COUETaHMSIX MOJCUCTEM SHEProOJoKa.

Ilar 9. OmpeneneHre OCHOBHBIX MOKa3aTesleld TOTOBHOCTH 3HEProdiokKa.

Jlnst pacueToB NPUHUMAEM , UTO B TEUCHHE T0/la IMPOCTON 3HEProOioKa
B IUIAHOBO NPERYyNPEAHUTENbHBIX PEMOHTAaX cocTaBisieT 30 CyTOK, T.e. MEPHOJ



st ananmmza s dextuBHOCTH T5=365-30=335 cyTOK. DTOT TIEPHO] IPUXOAUTCS
Ha PaboOTOCIOCOOHOE COCTOSIHME , a Tak ke Ha moJiHble ( N=0) u yacTU4HbIC
otkasbl ( 0<N<100% ) oTka3zbl.

Iar 10. Aranu3 moka3arenell TOTOBHOCTH JHEPTo0JIOKa.

[Ipn ananu3e nmokasaTeseil TOTOBHOCTU 3HEProOJioKa OMpeAessieTCs
«BE€COMOCTB» KOMIIOHEHT, MOJICUCTEM, BIUSHUE PE3EPBUPOBAHUSA KOMIIOHEHT
MOCPEACTBOM BBIMIOJIHEHUS 1aroB 1-9.

Pacuet nmokazareineit HaneKHOCTH JJ11 HeOmouHou yactu TOL] 770 MBT.

ITIpousBeaeM pacuer nokaszaresieid TOTOBHOCTH JjIsl Halieu ctaniuu 770
MBT Ha raze. [Ipu 5ToM pacdeT OyaeM Nporu3BOAUTH sl HEOJIOUHOM YacTH, T.€.
2xI1T-135+4xbK3-420. B xauecTBE UCXOAHBIX JJAaHHBEIX BO3LMEM JIaHHELIE C
cymectByromux TOL ( 3nauenust To u Ty ayst Typ6un ¢ Morwiesckoit TOLI-2, a
J71s1 KOTJI0B ¢ Munckout TOI[-4 ).

Jli1st pacyeTa HEOOXOIUMO COCTaBUTh CTPYKTYPHYIO CXeMYy HEOJIOUHOU
yacTtu Hamen TOL.

TYPBEOATPETATHI KOTNOAIPETATH NUTATEJIBHBIE JIEASPATOPH
HACOCb

EK3—-420 NT 580 m/u

N1 V=500 M3
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¢ : > N2
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MT—135

BK3-420 "
N2 580 m/u

V=500 W°

EK3-420

I

N3

580 m/u

BEK3—4204 > V=500 M3
N4

trre

dnexkmpudyeckas [epeepemolt nap Mumam. Boga NeaspupobanHas
wourocmo 270 MBm An=1680 m/u Anb=1740 m/u Boga [=1500 v

Puc.8. CtpyktypHas cxema HeOnounoi yactu TOLl 770 MBT



OT CTPYKTYpHOM CXEMBI IEPEXOUM K OJIOK-CXeMe, Ha KOTOPOM [Tl KaXKI0TO
JJIEMEHTA YKa3bIBAEM MOILHOCTH B IIPOLICHTAX.

TYPBOAIPEFATHI KOTNOATPErATH MUTATENBHBIE NEA3PATOPH
HACOCHI
N1
257 33.3%
N @ 33.3%
4®7 M \\J b
+ 7 N2
D
N2 9 33.3%
50% @ 33.3%
25% \/
q
j/\— N3 N3
33.3%
'—@7 N2 25% , 33.3%
N4
q
50%
Snekmpuyeckas Mepeepembd nap Mumam. Boga LNeaspupobaHHas
MOWHOCMb boga

Puc.9. brnok-cxema He6ounoi yactu TOLI 770 MBT

Pacuer 6ynem mpousBoauTs ¢ momotisio 9BM. TIporpamma mo pacuery

noka3aTenel HaJeKHOCTH 3JIeKTPOCTaHIMi Obla paspadborana B BI'TIA Ha
kadenpe TOC.

N3-3a HegocTaTka MCXOAHBIX TaHHBIX ( B HAJTMYUK UMEIOTCS Toka3aTtenu Ty
u Tg TONBKO 17151 TYpOMH M KOTIIOATrPETATOB ).

Tabnuna 1.
TIT-135/165-130/15 BK3-420 HI'M
Tox Cr.1 Cr.2 Cr.1 Cr.2 Cr.3 Cr4

pacu. TO TB TO TB TO TB TO TB TO TB TO TB

1995 | 5579 | 33 | 3976 8 2001 | 74,1 | 7814 | 62 | 7029 | 50 - -

1996 | 1994 | 125 | 7849 4 6842 | 48 | 1954 | 61,2 | 1984 | 37,8 | 32,3 | 403

1997 | 1505 | 0,23 | 1176 | 172 | 4189 | 9,5 | 6558 [ 21 | 2689 | 15,3 - -




Pe3ynbTarsl paboThl mporpamMmbl IPUBEICHBI B TA0IHIIE

Tabmuma 2
T'on pacuera Kror pacu Kror skB Kror eaxr
1995 1,0 0,97339 0,92896
1996 1,0 0,97325 0,94795
1997 1,0 0,97377 0,95616

Takum o6pazom, cpenHuil Ko3hPuIMeHT roTOBHOCTH B nepuoj ¢ 1995 - 1997 rona
cocrtaBnseT 0,97347 .

CT01b BBICOKHE MTOKA3aTEIN OOBICHIIOTCS TEM , ATO PacCyUCT IMPOU3BOOAUIICA
oe3 yucTa JIUTCIIbHOCTHU KAIIPCMOHTOB . Ecnn YUYUTBIBATb U 3TOT (I)aKTOp, TO
IIOKAa3aTC/IN HAACKHOCTH 6y,ZLYT HCCKOJIbBKO HHKC. OI[HaKO I CPAaBHUTCIIBHOTO
aHaJIn3a WK BBIICHCHUWA TCHACHIWHU BIIOJIHC JOCTATOYHO TaAKHUX PpaCUYCTOB.



NMHCTPYKIIMA

MOJIB30BATEIS TPOTPAMMOU 10 PACUETy MOKA3aTeNIeH HAJEKHOCTU
AIEKTPOCTAHLIHM.

1. I[Iporpamma noctaBisieTcs Ha AuckeTe 3,5 Ha auckere HaXoauTCs KaTajaor
NADO98P B koTopoMm a0JKHBI Haxoautcs cieayromue ¢ainsl - EL UN. PAS
EL UN. TPU , EGAVGA .BGI ,GOT_EL.EXE ,CKEY.COM , GOT _EL.
BAT , GOT _EL. PAS

YcraHoBka IMporpamMmsbl Ha YKECTKUM AUCK IIPOU3BOANUTCA KOITMPOBAHUEM KaTajiora

NAD98P.

2.3arpy3ounsiM daiiiaom seisgercs GOT EL. BAT. Ilocine 3anmycka nporpammsl
Ha sKkpane aucruies noseisercs Haanuch «PACUET OCHOBHBIX
[IOKA3BATEJIEM HAJJEXXHOCTU DJIEKTPOCTAHILIN Y. BoicBeunBaeTcs
nojickaska «BBeaute nmsa (aiina BeiBoga». BBoauTces ¢ knaBuaTypsl uMms (aiiia
BBIBO/IA. 3aTEM TOSBIISIETCS TMOJICKa3ka "BBeneHne Ha3Banus 00beKTa pacuera...".
[lepeiias B pe’xuM BBOJIa PYCCKUX CUMBOJIOB HaxkaTueM kiaBuiu F11 (o yem
CBUJICTEILCTBYET MOSBHUBIIASCS HA SKpAHE 3eJIeHas paMKa, BBEAUTE
HaMMEHOBaHUE CBOeM anekTpoctanuuu. [lepeiias nHaxarvem knasumu F12 B
pEeXUM BBOJIA JIATUHCKUX CHUMBOJIOB (3€JI€Hasl paMKa Ioraciia), HAAKMUTE KIaBUIILY
«Enter».

[Tpumeuanue. [Ipyu mOBTOpHOM 3amycke MporpaMMbl 0€3 epe3arpy3Ku Win
BBIKJIIOYEHUN KOMIBIOTEPA WJIM HAIUYUH B TAMATH KaKOU-THO0
pPyCUPUITUPYIOIICH TPOTPAMMBI  JTOTTYCKAETCS UCIIOJIH30BaTh B Ka4€CTBE
sarpy3ounoro ¢aiin GOT EL. EXE B nocnennem ciyuyae nepexirodeHue
JATUHCKOT'O U PYCCKOTro ajipaBUTOB MPOU3BOJUTCS B COOTBETCTBUU C
3arpy>kKeHHOM B MaMATh pyCUPUIIMPYIOIIEH MpOrpaMMOH.

3. IIpu BrICBEUMBAHUM HA YKpPaHE JIUCILIES MOJICKa3Ku «BBeauTe ncxoaHnie
JAHHBIC» W HE3aMOJHEHHOUW CcTpoKU «KOMM4ecTBO MoCie10BaTeIbHBIX OJIOKOB
No=» omnepaTop ykasbiBaeT uudpoi uncio 610koB oT I 10 5. BHu3y Ha skpaHe
MMEIOTCSI HOMEpa U Ha3BaHHUe OJIOKOB

1.2nekTporeneparop 2. IlapoBas Typobuna 3. Koren



4. [lutaTenpHbI HACOC S nmeasparop

4. ITocne YKa3zaHuda 4uciia 0JI0KOB Ha 9KpPaHC AUCILICA BBICBECUYMNBACTCA

XapaKTepUCTUKU OJIOKA.....

" CTPOYKHU , KOTOPBIC CIICAYCT 3allOJTHUTDH

Tun KOMOOHEHT ... (yka3biBaeTcsi Ne KOMIIOHEHTHI OT 1 110 5, Ha3BaHue
KOMITOHEHTBI UMEJIOCh B TyHKTE 3 TaHHOW MHCTPYKIIHH).

UYwcio KOMIIOHEHT... (YKa3bIBaeTCs OOIIee YUCIIO arperaToB, yCTaHOBJICHHBIX Ha
nannor TOC). Hanpumep, nipu aHanuze KOMIMOHEHTHI No2  (TypOuHa) mJist

Hosonosnorkoit TOII B mo3umuu "Unciio KoMIoHEHT" yKa3bIBaeTCs 00IIee YHCII0
TypOuH - 8 nanHou TOLI.

3aTeM BBICBCUHBACTCS

XapaKTE€pUCTUKA KOMOOHEHT BUJA ....

B 3aBucumocTu ot BUJa KOMIIOHCHTBI JOITIOJIHAIOTCA ITIO3TAITHO
BBICBCUMBAIOIIHUCCS CTPOKH

YuCiio0 KOMITOHEHT:... (YKa3bIBACTCS YUCIIO arperaToB OJMHAKOBOW MOIITHOCTH JIJIS
JTAHHOT'0 BUJIa 000PY10BaHUS )

MOIHOCTh KOMIIOHEHT:. . . (YKa3bIBaeTCs B % CyMMapHas MOLIHOCTh

PaBHOBCIIMKUX KOMIIOHCHT JAHHOTO BUA 060py,Z[OBaHI/IH).

Cpennee BpeMst BOCCTaHOBJICHUS Tyy....

Cpennsas HapaboTka Ha oTKa3 T ...

J11st 3am0JTHEHHSI TIOCTIETHUX ABYX CTpoUek HeoO0xoaumo no qaHHeM [1TO (umu u3
JIPYTUX UCTOYHUKOB) ONPEAETUTh 3HAUEHUE BPEMEHU BOCCTAHOBJICHHUS
pabotocnocobHoro cocrosinus Ty (B mporpamme Tyy) onpenensercss Kak CpeaHee
apu(pMETHIECKOE B TEUCHHE OIPeIesIeHHOTO Tieprosa. [1pu

JJIMTCIIBHOCTU IICPHUOJda B OAWH I'OA

=}



rae Tg; - ATUTENHPHOCTh BOCCTAHOBIIEHUS PAOOTOCTIOCOOHOTO COCTOSHUS
KOMITOHEHTHI 1-T'0 0TKa3a, 4.

YMCJIO OTKA30B KOMIIOHCHTBI B TCHCHUC UCCIICAYCMOTI'O I'o/1a.

B sToMm ciiyyae HapaboTka Ha 0Tka3 T B T€UEHHM IOfla COCTaBUT

T
TO:%;

rac TPAB - IPOJOJDKUTCIIBHOCTD pa6OTLI KOMITOHCHTY B TCUCHUC roaa, 4.

ITocne 3anonHeHus CTPOYCK 00 I/IH(bOpMaHI/II/I IO XapaKTCPHUCTUKAM KOMIIOHCHT
IMEPBOT0 B4, HA 3KPAHE aHAJIOTHYIHO JOIIOJIHACTCA I/IH(bOpMaI_II/I}I I10
XApPaAKTCPUCTUKAM KOMIIOHCHT APYIHX BUOOB.

Buumanue! HWabopmalus mo xapakTepUuCTUKE KOMIOHEHT JAOJKHA OUTh MOJTHOM
T.€. BCE BHUJIbI IAHHON KOMIIOHEHTHI I0JIKHBI JaBaTh B cymme 100 %-to
MOIITHOCTh, @ YMCJIO KOMIIOHEHT JOJI’)KHO COOTBETCTBOBATh KOJUYECTBY KOMIIOHEHT
YKa3aHHBIX B pa3Jieie XapaKTepucTuka 010xa (CM. MyHKT 4 UHCTPYKIIHH).

6. AHaJIOTMYHO 3aMOJHSIETCS XapaKTEepUCTHKA OCTABIIUXCs OJI0KOB (B JaHHOM
porpaMMe OJIOKM BKJIIOYAKOT TEXHOJOTUYECKYIO LIETIOUKY «1€a3paTopb» -
«IUATATENBHBIE HACOCHD» - «KOTJIBD) - «IIApOBbIE TYPOUHBD» -
«AIEKTPOTEHEPATOPHD ).

7. ITocne BBO/IA JaHHBIX IO XapaKTEPUCTHUKE OJIOKOB Ha KpaHE JTUCILICS
MOSIBJISIETCSI KOMITOHEHTHAsSI CXeMa JICKTPOCTAHIIUH, TIpHYeM JuIsl yaoOcTBa (Ipu
HaJIMYMH OJMHAKOBBIX KOMIIOHEHT) YTCHHS CXEMBI PHUCYIOTCS HE BCE
KOMITOHEHTHI, a JIUIIIH IepBasi v mociaeansist kommnoHeHTa. [loscanm sto. [Ipu
3amucH yucel ot 1 o 10 mosxHo 3anucats 1, 2, 3,4,5,6,7,8,9, 10 umm 1...10. B
JTAHHOM CJIy4ae MPUMEHEH mocieaanii npueM. [lo anamorun cocrasnsiercs u
KOMITOHEHTHas cxema. Kaxxaas KOMIOHEHTa UIMEET CBOM KOHKPETHBI HOMED U
YKa3bIBAa€TCs €€ MOIIHOCTh B % .

8. Ilocne Haxatus 000N KJIaBUILY BHICBEUMBAIOTCS PE3YIBTATHI IIPO-
MEKYTOUYHBIX PACUETOB B BUJE

XapakTepucTuka 0JIOKOB




MomHocTb K ( ko3 durmeHT roroBHOCTH MpH
COCTOSIHUA CYMMapHOW MOIIHOCTH JEUCTBY-
KOMITOHEHT IOIUX KOMIIOHEHT )

T.e. I/IH(bOpMaHI/IH 0 TOTOBHOCTH OJIOKOB IIpu pa3JiMIHOM COUCTAHHUU KOMIIOHCHT .

9. 3aTeM I0cJIe Ha)KaTus JII0OOOM KIIABHIITY BRICBCUMBACTCS aHAJOTHYHAS
XApaKTCPUCTHUKA O TOTOBHOCTH 3JJICKTPOCTAHIINHU B IICJIOM.

10. Tlocne cuntbiBanus: HHGOPMAIIUU U HAXKATHS JII0OO0M KIIaBUILIN BHICBEUHNBACTCS

PacueT 0CHOBHBIX MOKa3aTeNIe HAACKHOCTH DJICKTPOCTAHIIUMN

[on pacyera: (yka3bpIBa€TCA aHAIM3UPYEMBIH TO/T )

[InanoBO€ BpeMsl IPOCTOS arperara Tp . ( HOpMAaTUBHAA JIIUTCIIBHOCTD

KaIpEMOHTA )

daKTHYECKOE BpEeMs IPOCTOS arperara T|: . ((I)aKTI/I‘ICCKOC BPCMA HaXOXKIACHUA

B PEMOHTE )

11. ITocne BBOJa naHHBIX HAXkMUTE KinaBuiy «Enter» . Ha axpane nucruies
BEICBeunBaeTcsa Tadauia IIpoaoKUTEILHOCTh M TOTOBHOCTE Pa3HbIX COCTOSIHUM

Howmepa cocrosamit I'otoBHOCTB cocTosiHMI ~ MomHOCTE cocTosiHui  [Ipo1omKUTETbHOCTD
COCTOSTHHH

Buaugy TaOHIBI JAI0TCA  WHGOpMAITHUS
Bpemst yacTHYHBIX BBEIHYKIEHHBIX OTKa30B
DKBUBAJICHTHBIN KO3 (UIIMESHT BBIHYKICHHBIX OTKA30B
KoadduimeHT roroBHOCTH

OKBUBAJICHTHBIN KO3()(PHUIIMEHT TOTOBHOCTH

12. Tlocme HaxaTus JTFOOOM KJIABUIIIA BHICBEUUBACTCS 3aIIPOC



«Kenaere mpoaomkuTh BeraucieHus ( V/N )?»

-Ecnu Y , mosiBiisieTCs Ha 9KpaHe KOMITOHEHTHAS CXeMa AJIEKTPOCTAHIINU U Jajiee
MIPOBOJIATCS aHATIOTUYHBIE pacdyeThl. [Ipu 3ToM mosiBisieTcst moackaska «Kemaere
U3MEHUTH unciio u Turbl 6J10K0B (Y/N) ?7», «Kenaere U3MEHUTh YUCIIO KOMIIOHEHT
osmoka (Y/N) ?», «Kenaere uaMeHUTh XapakTepucTuku KoMrmoHeHT (Y/N) ?» .Ilo
YCMOTPEHHUIO OIlepaTopa BHOCSTCS U3MEHEHHUs, a pacyeT MPOU3BOIUTCS O
ananoruu m.m. 4-11.

- Eciiu «IN», pacyeTbl 3aKOHUEHBI U BBIBOJIUTCS MOJICKa3Ka «Pe3ynbraThl pacyeTra
HaxomasTcs B paiine ... .DAT.

Wwms ¢aiina qaeTcs moip3oBaTesieM BHaYajle pacdera (CM. MyHKT 2 JaHHOK
UHCTPYKIIHMH).

[Iporpamma mo3BoJISIET HE TOJIBKO BHIBOAUTH BCIO PE3YJIBTUPYIOILYIO
uH(OPMAIUIO HA HKPaH AMCIIIES, HO U MPOU3BECTH COOTBETCTBYIOLIUE PACTIEUATKH
Ha IPUHTEpE.



3. Pa3nges1 KOHTPOJIs1 3HAHUM
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11.

12,
13.

14,
15.
16.
17.
18.
19.
20.

21,
22,

23.

24,

25,

26.
217,

IlepeyeHb KOHTPOJILHBIX BONPOCOB M 3alaHUM 1A

CaAaMOCTOAITEJIbHOI PadoOThI CTYJACHTOB

[TosicHUTE TEPMUH «KaCKaJHOE» Pa3BUTHE ABAPHH.

Ha3o0BuTE OCHOBHBIE NPUYMHBI IOBPEKIAEHUS KOTJIOB.

Ha3oBute Hanbonee noBpexaaeMple 3JEMEHTHI TYPOUHHOTO
000py10BaHUS.

UYem oracHbl NOBPEKIECHUS BCIIOMOTaTeIbHOTO 000pY10BaHUs?
KakoBa ponb nepconana B pa3BUTHHU aBapun?

3adem paccienyroT IPUYUHBI aBapuii?

UTto Ha3bIBaeTCs aBapuen?

Kakune TeXHOJ0rnyeckne HapyueHusi OTHOCST K MHIUAEHTaM?

YTto n3y4aeTcs IpH pacciaeOBAHUH TEXHOJIOTMUYECKUX HAPYIICHH?
HazoBute kinaccudpukaoHHbIe TPU3HAKK OPTaHU3AMOHHBIX IPUUKH
HapyILICHHUS.

Kakum noxkymeHToM odopmiisieTcs: paccieoBaHUE TEXHOJIOTHYECKOTO
HapyleHus?

Yrto Ha3bIBAETCS OTKA30M?

Kakue nokaszarenu 6e30TkazHocTy Hanbosee mpuMeHuMbl? Kak
U3MEHSETCS BO BpEMEHU MHTEHCUBHOCTH OTKa30B?

Kak n3mMepsroT noTok 0TKka3oB?

Ha3zoBuTte KOMIIEKCHBIE TOKA3ATEIN HAIEKHOCTH.

Kak onpenennts HEIOOTHYCK ANEKTPOIHEPTUU?

Yrto nokasbiBaeT CyMMa BEpOSITHOCTEM HE3aBUCUMBIX COOBITHIA?
Yro onpenensieT Npou3BeACHUE BEPOATHOCTEN COOBITHIN?

Kak nonayunts QpyHKIMIO pacnpeeneHns C1y4ailHol BeIHYnHbI?
Kak cTpoutcs ructorpamma, Kak OHa CBsI3aHa C IUIOTHOCTBIO
pacrpeneneHus’?

Kaxkue 3akonbl pactipenenenust Bam nsBectHb?

Yemy paBHO MAaTEMATUUECKOE OKUIAHUE [IEHTPUPOBAHHOW CIIy4alHOU
BEJINYMHBI?

[TosicHuTE OCIIEN0BATENBHOCTD pacyeTa MoKa3areaeil HaJle)KHOCTH
TEIJIOBOM CXEMBbI CTAHLIMH.

Kaxk onpenennTs 3KBUBAJIEHTHBII MOKa3aTeIb YaCTOThHI OTKA30B
HECKOJIBKHX ITOCJIEIOBATENbHBIX JIIEMEHTOB CTPYKTYPHOM CXEMBbI?
To ke 1 AByX nmapajuiebHbIX JJIEMEHTOB?

Kak onpenennTs BeIMUYMHY OCTATOYHOTO pecypca 000pya0BaHUs?
Kak n3MeHsieTcss ocTaTOuHbINA pecypce MJis INIAHOBOPEMOHTHPYEMOTO
obopynoBaHus?



28.

29,
30.
31.

32.

33.

34,
35.

Kak u3meHsieTcst mpu 3KCIuTyaTalliy BEIMYMHA OCTATOYHOTO pecypca
obopynoBaHus?

Kak ocymiecTBisieTcst myCcK B AKCILTyaTaI[uI0 YHEPTEeTHUECKUX 00HEKTOB?
Kakue TpeboBaHus K epcoHATY MPEIBABISIIOT MpaBUiia dKCILTyaTalun?
B yewm 3akimioyaeTcs mepruoguueckoe TEXHUYECKOe
OCBUJETEIbCTBOBAHUE SHEPIETUUECKOT0 000PYA0BaHUA?

B kakux ciay4asx cUCTEMBI 3alIUThI TypPOUHBI TIOIBEPTaOT
UCTIBITAHUSIM?

B kakux cinydasx 3ampeniaercs myck TypOuHbI?

B kakux cinyyasx TypOuHa 10JDKHA OBITh HEMEJICHHO OTKITF0OUeHa?
Kakue nmpoBepkru HEOOX0IMMO MPOBECTH MEPE]T BKIIIOUEHUEM B pabOTy
TpyOonpoBoaa’?



4. BcmomorareJibHbIA pa3jaelt



besopycckuii HAaUMOHANBHBIA TEXHHYECKHH YHHBEPCUTET

YTBEP/XKAAIO
[TpopekTop no yueGHO# padoTe
besiopycckoro HallMOHaIBHOTO

TEXHHUYECKOLO YHUBSPCUTETA

Perucrpauuonssiii No Y JI- 7 ¥4 - 444 /y4.

HAJEKHOCTb OBOPYJIOBAHHUSA TOC

YyeOHasi nporpamMma y4upe:x/JieHHsl BbicLIero o0pazoBaHusi
M0 y4eOHO#H AMCUMIIJIHHE A/l ClIelHabHOCTH

1-43 01 04 «TenJioBble 3J1eKTPHYECKHE CTAHLHHY

2018r.

N oS ‘:.
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YyeOHass mporpamMma COCTaBjieHa Ha OCHOBE TOCYAapCTBEHHOro 00pa3oBaTe/bHOrO
crannapta OCBO 1-43 01 04 —2013.

COCTABUTEJIM:
AL Bypos, crapiuii npenoaaBatesib kadeapbl «Tenynosble 2J€KTPUUECKHE CTAHLUN

Benopyccxoro HAalMOHAJIBHOTO TEXHUYECCKOI'0 YHUBEPCUTETA

PELUEH3EHTDI:

C.M. Canyk, 3aBeayroiuil kadenpoit snektpoHukn YO «benopycckuit rocynapcTBeH-
HBIH YHUBEPCUTET MHGOOPMATUKU U PaAMOIIEKTPOHHUKH, KaHIMAAT TEXHUUYECKUX HayK,
TIOLIEHT;

N.B. HoBam, 3aBenyromuii kadbeapoir «DjaeKTpuueckue craHuuu» benopycckoro Ha-
[{HOHAJIBHOTO TEXHUUECKOT0 YHUBEPCUTETA, KAHAUAAT TEXHUYECKUX HAYK, JOLICHT.

PEKOMEHIOBAHA K YTBEPX/JIEHHIO:

Kadenpoit «TernnoBble ekTpuyeckue cTaHUMKW» benopyccKoro HalHOHaAbHOIO TEXHHU-
4YEeCKOro YHUBEPCUTETA
(mporokon Ne 72 ot 06 02 2012 r.)

3aBenyromuii kadeapon 7 H.b. KapHuukui

MeTtoauyeckol KOMUCCHUEN 3Hepremqecxo44u<yﬂmem Beﬂopyccxoro HallMOHAJIbHO-
ro TEXHH4YE€CKOIro YHUBEPCUTETA

(npotokon Ne_ ¢ ot 22,02 201 & r.)
[Ipencenarens METOAUYECKON % ) N.E. Muryukui
KOMHCCHH

HayuHo-MeTonnueckum coBeToM besopycckoro HalMOHaAbHOIO TEXHHYECKOrO YHUBEP-
curera (npotokon Ne 3 cekuuun Nel or 46 o3 2018 r.)




IHHOACHUTEJBHASA 3AIINCKA

VYyeOnas nporpamma «Haznexxnocts obopynoBanuss TOC» paspaboraHa aist
cnenuanbHOCTH 1-54.01.04 «TennoBble 2IEKTPUUECKUE CTAHLII.

Bompocel HaznekHOCTH pabOThl TEIIO3HEPTETUUECKOTO 00OpYIOBAHUS TEILIO-
BBIX JJIEKTPOCTAHLMH CTaI OCOOEHHO aKTyaJlbHbI B HACTOAILEE BpPEMs, MOCIE OCY-
HIECTBIICHUS! peOPMUPOBAHUS JIEKTPOIHEPTETUKU, B YCIOBUSIX CO3/IaHUS ONTOBOTO
PBIHOKA JIEKTPOIHEPIUHA U MOIIHOCTH. AHAIW3 U yIPABICHUE HAACKHOCTBIO DHEP-
FETUYECKUX OOBEKTOB CTaJO OJHHUM M3 HamOoJiee BaKHBIX MPU MNPOEKTHUPOBAHUU H
JKCIUTyaTalui. B mporpamme Kypca BMECTE C BONPOCAMU TEOPETHUECKOW OLEHKH
HaJIE)KHOCTU IMOAPOOHO pPAacCMOTPEHBI MPOOJIEMBbI YIPaBIEHUS HAIEKHOCTHIO IpHU
NPOEKTUPOBAHUM DJIEKTPOCTAHIMI, OpPraHU3aluyd PEMOHTHO-IKCILTyaTal[MOHHOIO
oOciyxuBaHus. IMEHHO ynpaBieHHe dTUMU IPOLECCAMH 0OeCIIeunBaeT HOPMAaTHB-
HYIO HaJIeKHOCTb paboThl 000pYy10BaHUS.

Crenuanuctbl B 007aCTH DHEPTETUKH JOKHBI UMETh TIIyOOKHe 3HAaHUSA B 00-
JaCTU TEOPUM HAJIEKHOCTU SHEPreTUUYECKUX CUCTEM U OCHOBHOI'O 00OpYI0OBaHUS Te-
IUIOBBIX AJEKTPUYECKUX CTAHUMN U YMETh NPOBOAUTH UX aHAJIU3 M pacyeT MoKa3are-
7€l HaJIe)KHOCTH U 0€30I1aCHOCTH 3KCILTyaTallUH.

[{enbro n3ydeHus! JUCLMILIMHBI SBISETCS YIIyOJIeHHOE U3ydeHHe OOLIUX MpUH-
ITUTIOB oOecTeueHus] HaJe)KHOCTU oOopyaoBanuss TOC, pacdyeTr MX Ka4yeCTBEHHBIX H
KOJIMYECTBEHHBIX IOKAa3aTesed, a TaKKe METOJOB IOBBIIICHUS HAJECKHOCTH TEILIO-
BBIX 3JIEKTPUYECKUX CTAHIIMI U S3HEPrOCUCTEMBI B LIEJIOM.

B pesynprate nzyuenus aucuumiuael «HanexHnocts o6opynoBanus TOC» cTy-
JIEHT JIOJKCEH:
3HATH:

— TEPMHHOJIOTHIO, IOHATHUS U ONPEIEICHUS HAJC)KHOCTH;
— OCHOBHBIE OTKa3bl U OBPEXKACHUS B pab0OTE 000pYy10BaHUS;
— TEXHOJIOTMYECKHE HapYLICHUS U NOPSAIOK UX PacCIeIOBAHMS;

— OCHOBBI TCOPHUH HAACKHOCTH SHCPICTHICCKUX 00BEKTOB.



yMeThb:
— TPaMOTHO COCTABUTH aKT pacciieI0BaHMs;
— MPOMU3BOJAUTH PAaCUeT OCHOBHBIX MOKa3aTese HaeKHOCTH 000PyI0BaHUS U
sHeproosiokoB TOC;
— TPOU3BOJUTH PAacUeT pecypca U CpoKa CIy Obl 00beKTa;
— oOecneunBaTh HAJIEKHOCTh YHEPTETUUECKOT0 00BEKTa P €T0 IKCILTyaTalluH

Y TIPU IPUHSATUU TPOCKTHBIX PEIICHUM.

COAEPXAHUE INUCHUIIJIMHBI

Paszoen 1. POJIb HA/TEZKHOCTH B PA3BUTHH H ® YHKITUOHUPOBAHHHU
SHEPI'ETUHKH
Tema 1. OCHOBHBIE IOHATHUA U ONPEJAEJEHUA HAAEKHOCTHU
OcobenHocty, oTauyaronie TertoBble 3JIEKTPUUECKUE CTAHIUU OT IPEAIpH-
ATUN APYTUX OTpaciieil MPOMBIIIIEHHOCTH. Pexxumbl pabotsl o0opynoBanus TOC.
CyTouHBIN, HENENbHBIN, MECAYHBIA M rogoBoi Tpaduku Harpy3ku. OPaznuuus B
IIPOU3BOJICTBE TEIUIOBOM U 3eKTpuueckoil 3Hepruu. Tormmueo Ha TOC. B3aumocBs3b

TpC6OBaHHﬁ, NpCaABABIEICMBIX K TCXHUYCCKUM 00BeKTaM OHCPICTUKH.

Pa3zoen 1. OTKA3bI U I1IOBPEK/IEHHUA ObBOPY/[OBAHUA TOC
Tema 2. KPYIIHBIE ABAPUHU B DJIEKTPOSHEPI'ETUKE
Hero-Mopkckas aBapus 1965 rona. Cuctemuas asapus Bo ®paunuuu 1978 ro-
na. Cucremnas aBapusi B CIIIA 2003 roga. Cucremnast aBapusi B Utanuu B 2003 ro-
ny. MockoBckas aBapus 2005 roga. OOwmue yeptol aBapuid. [IpuunHbl aBapuil U oT-

Ka30B 000pyAOBaHMUS.

Tema 3. OTKA3bI B PABOTE KOTJIOB
[ToBpexxeHre MOBEpPXHOCTEN HarpeBa (3KOHOMai3ep, UCHapHUTENIbHbIE dKpa-

HbI, IapolieperpeBaTellb, HeoOOorpeBaemble TPyObl, Ipouyue 3JeMeHThl). OTKa3bl
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BCIIOMOTaTeNbHOr0 000pyAoBaHus. OTKa3bl TOIUIMBONOAAYH U Ta30mpoBoA0B. OTKa-
36l PETeHEepPaTUBHBIX BO3ayxomojorpeBareieii. [loBpexaeHuss oOMypoBKHA KOTJIOB.
Otka3za apmatypbl. OTka3bl aBToMaTuku. [Ipoune oTkasel. OTKa3bl KOTJIOB Ha TBEP-

JOM TOIIJIUBCE. HpO‘-IHOCTB CBApHLIX HIBOB.

Tema 4. OTKA3BI B PABOTE TYPBUH
Kopnyca nunuaapoB TypOuH. CTomopHble W perynupytonue kiamaHa. [lo-
BpexaecHue kopnycos [IH/I. [ToBpexaeHnss coenMHUTENBHBIX 3J1eMEHTOB. [ToBpex-
nenust jgomatok. OOpBIBEI U 3pO3MOHHBIA M3HOC. [10JOMKHM J0MAaTOK M3-3a TIOXUX
YACTOTHBIX XapakTepucTUK. [loBpexaeHus pabodyux JIOMATOK M3-3a IMOBBIIIEHHON

BiakHocTu napa. [loBpexxnenus quadparm. [loBpexaeHuss NOAIIUITHUKOB TYpOUHBI.

Tema 5. OTKA3BI BCIIOMOI'ATEJIBHOT'O OBOPYJIOBAHUSA U CUC-
TEM PETI'YJIMPOBAHUA
OTKa3bl KOTEIbHO-BCIIOMOTATENBHOIO 000pynoBanus. JpiMococsl. JlyTheBbie
BEHTWIATOPHI. PerenepatuBHblil Bo3gyxomnogorpesarens. [llapoBas menpHuma. Mo-
J0TKOBass MenbHUUA. [lutarenu yrias, TpaHcnoptepbl. OTKa3bl BCIIOMOraTeIbHOIO
obopynoBanus TypOuH. Hacocel. PereneparuBnble moporpeBarenu. lloBpexaeHus

CTaHIIMOHHBIX TPYOOIPOBOIOB.

Pazoen III. HUHO®OPMAIIHOHHOE OBECIIEYEHHUE YIIPABJIEHHUA HA-
AEKHOCTBIO
Tema 6. TEXHOJTOI'MYECKUE HAPYHIEHUA
BHennaHoOBBIN BbIBOJ 000pyJ0BaHMs U3 pabOThl UM pe3epBa. BHermaHOBBIN
BBIBOJI U3 pabOTHI IO OTMIEPATUBHON 3asiBKe. ABapuu (B3pbIB WK MOXKap, MOBPEKIE-
HUE DHEPreTUYECKOro KOTJIA, MOBpEXKIECHUE TypOMHBI, MOBPEXKIECHUE T'€HepaTopa,
HOBPEXKACHUE CHIIOBOrO TpaHc(opmaTopa, MOBPEXKIECHUE T[JIaBHOTO NapOIpOBOAA
WINA MUTATEIBHOro TPyOOnpoBoia, paboTa IHEProCUCTEMBI M €€ YaCTH C YacTOTOU

49,2 'y M HIKE, OTKIIIOUEHUE MOTpeduTeNe, MOBPEXACHUE MarucTpaibHOro TPY-
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OOIpOBO/Ia TEMJIOBOW CETH, MOBPEKIECHUE THIPOCOOPYKEHUS, HAPYLIEHUE PEKUMA
3IIEKTPOCTAHLIMHU, HApYIICHHE peXuMa paboThl SIEKTPUUECKUX ceTeil). MHIMIeHTs
(HapylIeHHe JTOTOBOPHBIX 0053aTENbCTB, MOBPEKIECHUE 3JaHUN U COOPYKEHHH,
cOpOC ANEKTPUUECKON U TEINIOBOW HArpPYy3KH AJIEKTPOCTAHIINU, TOBPEXKIECHUE 000pY-

JIOBAHMUS).

Tema 7. PACCJEJJOBAHUE TEXHOJIOTUYECKHX HAPYIIIEHUM
3amaun paccienoBaHusl OTKa3oB oOopyaoBanus. Ciydad, Mojyiexalnue pac-
cleAoBaHUIO U ydery. JleficTBUsI 0OCTyKHUBaroIIero nepconana. KauectBo u cpoku
npoBeJeHUs] peMOHTOB. CBOEBPEMEHHOCTh MPUHATHSI MEp MO YCTPAaHEHUIO aBapuil-
HbIX o4yaroB. KauecTBo U3rotoBieHus 000pynoBaHus U KOHCTpYKIUHA. COOTBETCTBUS
NapaMeTpoOB CTUXUUHBIX SIBJICHUN BEJIWYMHAM, NPUHATHIM B npoekte. Dopma akra

pacClICaI0OBAHUA. HpI/IMCp 3allOJIHCHUA aKTa pacCIICIOBaAHUA].

Pazoen IV. TEOPETHYECKAA HA/[EZKHOCTh TEXHUHYECKHX CHCTEM
Tema 8. BE3OTKA3ZHOCTDb OBBEKTOB
Omnpenenenre 0e30TKa3HOCTH. MIHTEHCUBHOCTh OTKa30B. XapaKTepuUCTUKa Ha-
NEXKHOCTH IKCILTYyaTallMK U KU3HU 00bekTa. [IpupaboTka, nepnoa HOpMaIbHON 3KC-
rTyatanuu, u3Hoc. @yHKIUsS pacnpeneseHus BpeMeHu 6e30Tka3Hoil pabotsl. Cpen-
HSs HapaOoTka Ha oOTka3. [amMMa-mporeHTHas HapaboTka Ha oTka3. [‘amma-

IPOLIEHTHBIN CPOK ciTy>kObl. HazHaueHHBII pecypc U CPOK CITykKOBl.

Tema 9. HAJEZ KHOCTHb BOCCTAHABJIMBAEMBIX OB BEKTOB
[Tpon3BOACTBEHHBIE UKIIBI «PaO0Ta-BOCCTAHOBJICHHE» PEMOHTHPYEMOTO 00b-

exTa. BepositHoCTh Oe30TKa3HOM paboThl. CpeqHuil mapameTp MoToKa OTKa30B.

Tema 10. IOKA3ATEJIN JOJT'OBEYHOCTHU OFBEKTA
Cpennuii cpok ciayk0b1 00bekTa. Cpennuit pecypce. IlpenynpeaurensHbiii pe-

MOHT. Hpe,Z[CJILHOC COCTOSIHHE 00BEKTA.

Tema 11. PEMOHTOIIPUT'OJHOCTD



ABapHitHO-BOCCTAHOBUTENBHBIE PEMOHTHI. [lnaHOBO-ipenynpenuTenpHbe pe-
MOHTHI. BpeMmsi oOHapykeHHsl MOBpexAeHUsl. Bpemsi ycTpaHeHUsT HEUCIIPaBHOCTH.
BeposiTHOCT BOCCTaHOBIIEHHS 3a 3aJaHHOE BpeMs. IHTEHCUBHOCTH BOCCTAaHOBIIC-

Husa. OTHOCHTEIIbHAS JJIUTCIIBHOCTD IINIAHOBO-IIPEAYIIPCAUTCILBHOT'O PCMOHTA.

Tema 12. XAPAKTEPUCTUKHN BOCCTAHOBJIEHUA
Cpennsis NpoJOIHKUTENBHOCTS OT Havyaja JO OKOHYaHUs BOCCTAHOBJIEHUS pa-
00TOCIIOCOOHOCTH TPU aBapUMHOM PEMOHTE. 3aBUCHMOCTb BEPOSITHOCTH BOCCTaHOB-

JIEHUSI OT BpEMEHU. DKCIIOHEHIIUAJIbHBINA 3aKOH paclpeeeHuUs.

Tema 13. KOMIIJIEKCHBIE IIOKA3ATEJIN HAJIEZKHOCTHU
Koaddunument roropuoctu. CranmoHapHoe 3HadeHHe Kod(d@uimenta rotos-
Hoctu. Koo duuuent nerotoBHoctr. KoahuIMeHT TEXHUUECKOTO MCTIOIb30BaHUs.
Cpennee Bpems HapaboTku. KoadduimeHnt onepatuBHO# rotroBHOCTH. HemooTtmyck
ANIEKTPOIHEPTUU U Terya. ['paduk HArpy3Ku W HEJOOTIIYCK 3JIEKTPOIHEPTHH. KO-

HOMHUYECKHUH y1iepO OT OTKa30B.

Tema 14. JJIEMEHTBI TEOPUU BEPOSITHOCTEM )11 PACUETA TIO-
KA3BATEJEW HAJIEXKHOCTH

CoOpbiTe. CiydaiiHas BeauuMHA. /[MCKpeTHblE M HENpPEpBIBHBIE BEIUMYHHBI.
BepositHocTh coObiTusi. CummeTpuunbie coObITs. [lonHasg rpynna coOwituii. Heco-
BMecTHbIe coObITHs. Teopema bepuynu. Cymma coObiTuii. [Iponssenenue coObITHI.
BeposiTHoCTh mpousBeneHusi COOBITUNA. YCIIOBHas BepoOsTHOCTh. [lonHas Beposit-
HOCTb. 3akoH pacnpeaencHuss. OyHkuusa pacnpenenenus. [1moTHOCTE pacnpenene-
Husg. Maremarnueckoe oxxupanue. Jlucnepcus. buHOMMHAnIpHOE pacipeneneHue.
Pacnpenenenue Ilyaccona. HopmansHoe pacrnipenenenue (3akoH ["aycca). Jlorapud-
MUYECKH HOPMAJIbHOE pacIpejesieHne. OKCIIOHEHUHUAbHOE pacnpeneneHue. Pac-

npeneneHue BeitOymia.



Paszoen V. PACYETHI IIOKA3ATEJIEH HAJEKHOCTH TEILIOBBIX CXEM
2C
Tema 15. PACUET HAJAEX KHOCTU CXEM

[TpunuunuaneHas TemoBas cxema TOC. DyHKIMOHANBHAS TEIUIOBAs CXEMa
TOC. CrpykrypHas Osiok-cxema craHuuu. CTeneHb JeTalu3alud CTPYKTYpPHOU
O5oK-cxeMbl cTaHuu. Pacripenenenne o0opyaoBaHus 3JEKTPOCTAHIIMM HA TPYIIIHI B
30aBUCHMOCTH OT BIMSIHMSI HAa HaJ€XKHOCTh €€ paboThl. PacueTHass HaJleKHOCTh BbI-
Jladd DJIEKTPUYECKOW M TEIUIOBOW sHepruu. [IpaBuia cocTaBiieHUs CTPYKTYPHOU
Omok-cxeMbl ctaHiuu. [lokasaTtens 4acTOTHl OTKAa30B SKBUBaJEHTHOTO Ojoka. Cpen-
HSsl MPOJOJIKUTENBHOCTh BBIHYKJIEHHBIX MPOCTOEB. YacToTa IMJIAaHOBBIX PEMOHTOB
SKBUBaJIEHTHOTO Osioka. KoapuimeHT BoIHYKIEHHOTO U TUIaHOBOTO MPOCTOEB. Be-

POATHOCTD 0e30TKa3HOMU pa6OTBI B TCUCHHU I'0J14a.

Tema 16. PACUET PECYPCA U CPOKA CJIYXKBbI
Texnuueckuil pecypc sHepreTuyeckoro obopynoBanus. IIpenensHoe cocros-
Hue o0opynoBanus. MzmeHnenue ypoBHs 1e()eKTOB BO BpEMEHH C YUE€TOM U O€3 ydera
IJIAHOBBIX KampeMoHTOB. CTpaTerus aBapuiiHOTO BoccTtaHoBiIeHUs. Ctparterus mia-
HOBO-TIpEAYNpeauTeNbHOM MpodunakTuku. CtpaTerus npopuiIakTUKH M0 TeXHUYe-

CKOMY COCTOSTHUIO. XapaKTepUCTUKa KU3HU 00bekTa. Kputepuii onTUManbHOCTH.

Pa3zden VI. OBECITEYEHUE HAJIEXKHOCTH TEILIOBBIX SJIEKTPHYE-
CKHUX CTAHLIHH

Tema 17. OBECIIEYEHUE HA/[E’ZKHOCTH CPE/ICTBAMH OPI'AHU3AIITUH
SKCILIVATAIIHH JIEKTPUYECKHX CTAHIIUH

IIpuemka B skcruryaranuio. [lepcoHan TEIUIOBOM JIEKTPUYECKOM CTaHLHM.

Texanueckuit KoHTpodb Ha TOC. [lapoBble U BOJOIpEWHbBIE KOTEIbHBIE YCTAHOBKH.

[TaporypOunnbsie yctaHOoBKU. biounsie ycranoBku TOC. TpybonpoBonabl U apMarty-
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pa. CeKIMOHHbIE TEIIOPUKAIMOHHbIE YCTAaHOBKHU. TemoBble ceTH. OpraHusamus

PEMOHTHO-3KCILTYaTalITHOHHOT'O O6CJIy}KI/IBaHI/I$I.

Tema 18. OBECIIEYEHUE HAJIE2KHOCTHU B TPOEKTHBIX PEHTEHUAX

Kotnoarperartsl. 3onoynasnuBanue. TypOounnoe otaenenue. IIporuBomnoxap-

HBIC MCPHI. Tennocuabxenue. TCpMI/IHOJ'IOFI/I}I.

[EEN

NHPOPMAIIMOHHO-METOJINYECKAS YACTbD

OCHOBHAA IUTEPATYPA

A. II. bopymiko, H. b. Kapuuukwit, I'. A. bopymko. HagexuocTts u 3¢-
(EeKTUBHOCTH AJIEKTPOCTAHIINN (METOJIBI U MPAKTUKA) : y4e0.-MeTO/I. TI0-
cobue. Mu..BHTY. —2007r.. — 180 c.

Kapuaunkuit H.b. CunTe3 HaieXKHOCTH U SKOHOMUYHOCTH TEIIOIHEpre-
Thuueckoro  obopymoBanuss  TOC ; ABToped.auc.... I-pa
TexH.Hayk:05.14.14 / ben.roc.monurexH.akam, 21999. — 223 c.

bensies C.A., JIutBak B.B., Conon C.C. HaaexHocCTh TeII0sHEpreThye-
ckoro obopynoBanusi TOC. — Tomck: M3narensCcTBO HAYYHO - TEXHUYE-
ckoit tureparypsl, 2008r. — 220 c.

Hozapenko I'.B., Tomunos B.I'., 3eikoB B.B., ITyrau F0.JI. Hagexuoctsb
TOC: Yueb. mocobue. — HoBocubupck: Mzn-so HI'TY, 1999. — 63 c.

JOINOJIHUTEJIBHASA JIMTEPATYPA
HanexxHocts TemosHepreTudeckoro oodopynoBanuss TOC u ADC:

VY4e0. mocobue it TEMIO3HEPTETUYECKUX U YHEPrOMAITUHOCTPOUTE b~
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HbIX By30B / ['.I1. I'magemmics, P.3.AmMunos, B.3.I'ypesud u np.: [lox pex.
A.N. Anapromienko. - M.: Beicar.mk. 1991.-303c¢: ni.
. Knemun A. 1. HanexHOCTh SIE€pHBIX SHEPTETUYECKUX YCTAaHOBOK: Oc-
HOBHI pacueta. - M.: DHeproaromusaat,1987. - 344c¢: un. (HagexxHocTh
1 Ka4eCTBO)
. HagexxHocts cucteM »sHepreTuku. Tepmunosiorus. Beimyck 95.-M.:
Hayka, 1980.-43 ¢
. HagexHocTh cUCTEM PHEPreTUKH.: JOCTHUKEHUS, MPOOJIEMBbI, MepCIeK-
tuBbl. / KoBaneB B. B. Cennosa E. B., UensrioB M. b. u ap. / [lox pexn.
Bopomnas H.U. - HoBocubupck, Hayka, CII PAH, 1999.-434 c.
. Kutymmn B. I'. HagexxHOCTh 3HEpPTreTHUEeCKUX CUCTEM Yuel. mocodue. -
M.: Beicur.mk. 1984. -256¢
. PozanoB M. H. HagexXHOCTb SJIEKTPOIHEPrETUUECKUX CUCTEM - M.:
Oueproaromusaat. 1984. -200c
. TOCT 13377 - 75 HanexxHOCTh B TeXHUKE. TepMUHBI U ONPEACIICHHUS. -
M.: 1975
. Pynenko 0. H., Ymako U. A. HagexxHOCTbh cucTEM 3HEPreTHKU. - M.:

Oneprus. 1986. -252c.



11

CpencrBa IMArHOCTUKH

OueHka ypoBHS 3HAHWM CTYAEHTa MPOU3BOAUTCSA B COOTBETCTBUU C KPUTEPHUs-
MU, YTBEpKIEeHHBIMI MuHUCTEpCTBOM 00pazoBanus Pecryonuku benapyce.

JIns OLEHKM AOCTHXKEHUM CTYAEHTA WCIOJIB3YETCS CIEAYIOIIUN JUarHOCTUYeE-
CKHI UHCTPYMEHTAPHUI:

— TIPOBEJICHUE TEKYITUX KOHTPOJIBHBIX OMPOCOB M padOT MO OT/ICTHHBIM TEMaM;

— IIPOBEJIEHUE TEKYIIUX KOHTPOJIBbHBIX pa0OT Ha MPAKTUUECKUX 3aHATHUSAX;

— cJayda 3a4cTa.

MeTtoasbl (TEXHOJIOTMH) 00yUYEeHUSsI

OCHOBHBIMH METOAAMU (TEXHOJIOTUSIMH) OOyYEHUS, OTBEUAIOIINMU LESM U3Y-
YEeHUS JUCLUIUIAHBI, SIBISIOTCA:

— 3JIEMEHTHI MPoOIeMHOT0 00ydeHus (mpoOieMHOE U3JI0XKEHHE, BapUaTUB-
HOE U3JI0)KEHHE, YACTUYHO-IIOUCKOBBIM METO[), peaiu3yeMble Ha JICKLU-
OHHBIX 3aHATHUSX;

— DJIEMEHTHl y4eOHO-UCCIIEI0BATENBCKON ACITENBHOCTH, PeAIU3aUs TBOP-
YEeCKOTO MOJX0/a, MIPUMEHAEMbIE Ha MPAKTUYECKUX 3aHATUAX U IPH ca-
MOCTOSITEJIbHON paboTe;

— KOMMYHUKATHBHBIE TE€XHOJIOTHMH (AUCKyCCHUs, y4yeOHbIe Aedarbl U T.1.),

MMPpUMCHACMBIC Ha ITPAKTHYCCKUX 3aHATHUAX.
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Opranu3anust CaMOCTOATEILHOM PA00THI CTYJACHTOB

[Tpr m3ydeHWW TUCHUILUIMHBI UCTIONB3YIOTCS Cleayroniue (HopMbl CaMOCTOS-
TEIbHON pabOTHI:
[Tpu M3ydeHnn TUCIUIUINHBI UCTIONIB3YIOTCS CIEeIyIOIHe (OPMbI MHIUBH Y aITb-
HOM pabOoTHI:
— yIOpaBiseMasi CaMOCTOSTeNbHas padoTa, B TOM YHCIIE B BUJIE BHITIOTHEHHUS

HHAWBUYAJbHBIX BaﬂaHI/Iﬁ C KOHCYJIbTallUsAMU IIPCTIOaaBaTCIIA.



YYEBHO-METO/JUYECKAS KAPTA YUYEBHOM JIUCHUTIJIUHBI

Komuuecto AYAUTOPHBIX YaCOB

O
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1 2 3 4 5 6 7 8
Paspea I. Pos1b HaIEKHOCTH B PAa3BUTHH U (PYHKIIMOHUPOBAHHH JHEPIreTHKHU Omnpoc
Tema 1. OCHOBHBIE IOHSTHSL X ONPENIENICHNS HaJe)KHOCTH 4 1
Pazpnea II. | OTka3sl 1 noBpexneHusi ooopynopanus TIC. Omnpoc
Tema 2. KpynHble aBapuul B 2JI€KTPOIHEPTETHKE 2 1
Tema 3. OTKa3bl B paboTe KOTIIOB 2 1
Tema 4. OTka3bl B paboTe TypOUH 2 1
Tema 5. OTKa3bI BCIIOMOTATENTFHOTO 000PYIOBAHUS U CHCTEM PEeTyINPOBAHHS 2 1
Paznea III. | MudopMannoHHoe o0ecnieyeHNe YIPABJICHUS] HAISKHOCTHIO Omnpoc
Tema 6. TexHoIOrMYecKne HapyIICHUS 3 1
Tema 7. PaccienoBanye TEXHOJIOTMYECKUX HAPYLIEHUI 3 1
Pazgen IV. | Teopernueckass HaJIe:KHOCTh TEXHHYECKHX CHCTEM Omnpoc
Tema 8. Be3orkasHocts 00BEKTOB 2 0,5
Tema 9. Hane>xHOCTh BOCCTaHABIMBAEMBIX 0OBEKTOB 2 1
Tema 10. IToka3arenu JOATOBEYHOCTH OOBEKTA 2 0,5
Tema 11. PeMoHTONPHUrOIHOCTH 2 0,5
Tema 12. XapaKTepUCTUKU BOCCTAHOBJICHUS 2 0,5
Tema 13. KoMIuiekcHbIE MOKa3aTeIu HAIe)KHOCTH 2 0,5
Tema 14. OneMeHThl TEOPUU BEPOSITHOCTEH I pacdeTa MoKa3aTesiel HaJJe)KHOCTU 2 0,5
Pazpen V. | PACYUETHBI IIOKA3SATEJIEM HAJJEXKHOCTH TEIIVIOBBIX CXEM Omnpoc
T3C
Tema 15. Pacuer Hage)KHOCTH CXeM 4 8 2
Tema 16. Pacuer pecypca u cpoka ciyx0bl 4 8 2
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Pazpen VI. | OBECIHEYEHUE HAZAEKHOCTHU TEIIVIOBBIX QJIEKTPUYECKHUX Omnpoc
CTAHIIUM
Tema 17. ObecnieueHne HaJe)KHOCTH CPEICTBAMH OpPraHMU3alMK SKCIUTyaTalluy JIEKTPUYECKUX cTaHIui | 4 2
Tema 18. ObecnieueHne HaJe)KHOCTU B TPOEKTHBIX PEIICHHUIX 4 2
Bcero | 48 16 20






