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BBepeHue

HacToawumn craHgapT npegHasHaveH Ans UCnosib30BaHWA Npu onpeaerneHnu, OLeHKe U NpoBeaeHNI
PEMOHTHBIX paboT nnu paboT, CBSA3aHHbIX C yNy4lleHneM kavyecTBa paboTbl ruapaBnuyecknx TypbuH, ruapoarpe-
ratoB Unn ruapoHacocoB.

Hacrosawmii ctanaapt pacnpocTpaHsieTcs Ha TypOuHbI, rmapoarperatbl U HACOC-TYPOUHBI BCEX PAa3MEPOB U
CneayoLWmnX TUMNOB:

- paamansHo-0CeBYIO TypOuHy;

- TypOuHy Kannana;

- paboyee koneco;

- MenbToH (TONbKO TYPOUHLI);

- KanCynNbHYI0 rnapoTypouHy.

HacTtoawwi ctaHgapT MOXET MCMNOSb30BaThLCH NPOEKTUPOBLUMKAMU, M3rOTOBUTENSAMU, OpraHnu3ayusamMm,
JKCMNyaTUPYIOLLMMU T’MAPOYCTAHOBKU, CNELMAnNUCTaMm, OCYLLIECTBNAIOLLMMU HAA30p, C LENbIO:

- 060CHOBaHNSI HEOBXOAMMOCTM PEMOHTA UM MOAEPHU3ALINN;

- 060CHOBaHKA 06bema paboTbl U PUHAHCUPOBAHNUS;

- 060CHOBaHUs cneuudmkaLmu;

- OL|EHKU Pe3ynLTaToB.

Hacroswwmii ctaHaapT pekoMeHAyeTCs UCMNOoSb30BaTh B KAYECTBE:!

- CMNPaBOYHOrO AOKYMEHTA B MPOLIECCE NPUHATUA PELLIEHUN;

- OBLLIMPHOIO UCTOYHMKA MHAOPMALIMM O PEMOHTE;

- CMpaBOYHOro JOKYMEHTa Npu onpeaeneHnn KN4eBbiX 3Tarnos PEMOHTHOMO NpoLecca;

- CMPAaBOYHOTO AOKYMEHTA NPU ONPEAENEHNI NMYHKTOB, KOTOPbIE AOIMKHbI ObITh 3aTPOHYTbI MPU MPUHATHAN
peLLEeHWA.
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HAUMOHANBbHBLIN CTAHOAPT POCCUNUCKON DEJEPALUUMN

MMapoTyp6MHLI, rMAPOAKKYMYNSILMOHHbIE HACOCHI M TYPGOHACOCHI.
BocCTaHOBIEHME U NOBbILIEHNE KCNITyaTALMOHHbIX XapaKTePUCTUK

Hydraulic turbines, storage pumps and pump-turbines.
Rehabilitation and performance improvement

Hara BBegeHna — 2014 — 01 — 01

1 ObnacTb NpUMeHeHus

Hacrosiuii ctaHaapT pacnpoCTpaHAETCst Ha rmapaBnuyeckne TypOuHbI, akKyMynupytoLme HacoChl U HACo-
CbI-TYPOVHbI BCEX pa3MepPOB U CREAYIOLLMX TUMOB:

- paamaneHO-0CeBYIO TYpPOUHY;

- TypOuHy Kannana;

- paboyee Koneco;

- TypOuHy MenbToHa;

- KanCyNbHYI0 rMapoTypoOuHy.

MpuMeyaHue— CBejeHNs 0 TypOUHaX UK UX yanax, NpuBefeHHbIE B HACTOSLLEM CTaHAapTe, paBHO3Ha4YHO
pacnpocTpaHATCs Ha akkyMyrvpyioLLMe HacoCkl 1 HacoCkI-TYPOUHbI U UX Y3Ibl.

OTAenbHbIE MONOXEHNA CTaHgapTa MOryT ObITk MCNONL30BaHbI 4118 APYroro 060pya0BaHUA NEKTPOCTaH-
LMK, KOTOPOE MOXKET BITMATb HA PEMOHT TYPOUWH, aKKyMYIUPYIOLLMX HACOCOB UM HACOCOB-TYPOUH, 1 HAOBOPOT.

Hacrosawwit ctanaapT MOXeT UCNONb30BAaTbLCA NPU NOArOTOBKE, OLIEHKE U NPOBEAEHMN PEMOHTHbIX paboT
UNW yNy4LLIEHNS KayecTBa paboTbl rnapaBnMYeckuX TypOuH, akkyMynupyoLmMx HACOCOB UMW HACOCOB-TYPOUH.

Hacroawmin ctaHpapT MOXET MCnonb30BaTbCA BnaAenbLaMy, KOHCYNBTAHTaMu UNv NOCTaBLUMKAMM.
Hacroswmi ctaHaapT npeaHasHaveH Ans UCNONb30BaHUS C LIENbIO:

- 060CHOBAHUSA HEOOXOAUMOCTU PEMOHTA U COBEPLLEHCTBOBaHNA 060PpYyA0BaHUS;

- 060CHOBaHKA 06bema paboT U (PUHAHCUPOBAHUS;

- 06ocHoBaHuA cneyudukaumu;

- OLIEHKM pe3yrnbLTaToB.

Hacroswmn ctaHgapT npeaHasHaveH Ansd Ucnosnb30BaHUA B KAYECTBE:

- PYKOBOACTBA NPU NPUHATUN PELLEHUN;

- 06GLLUMPHOTO MCTOYHMKA UHCHOPMALIMK O PEMOHTE;

- PyKOBOACTBA NPU ONPELENEHNU KITIOYEBbIX 9TAN0B PEMOHTHOIO NPOLIECCa;

- PYKOBOACTBA NpU ONpPeAeneHum BONPOCOB, KOTOPbIE OIHKHbI ObITb 3aTPOHYTbI NPU NPUHATUN PELLEHWIA.

Hacroswwmii ctTaHaapT He npegHa3HadeH A UCMOSb30BaHUSA B KAYECTBE AeTanbHOI0 TEXHUYECKOTO PyKO-
BO/ZICTBA UM PYKOBOACTBA MO 3KCMnyaTauuu.

2 HopmaTuBHbIE CCbINIKU

B HacTosLeM cTaHgapTe MCnonsL30BaHbl HOPMATUBHBIE CCbINKU HA CreayoLLIme CTaHaapThbl:

[OCT 28446—90 (MOK 609—78) OueHKka KaBUTALMOHHON 3p03uUM B rmApPOTYypOUHAaXx, Hacocax rmapoak-
KYMYMUPYIOLLIMX CTaHLMIA M Hacocax-TypbuHax (MOK 60609:1978 «TypOuHbl ruapaBnuyeckne, HacoCbl rMapoak-
KYMYTMPYIOLLMX CTAHLMIA U HACOCHI-TYPOUHBI. OLeHKa HAaBUraLMOHHbIX paspyLueHuii», MOD)

M3paHue ocbuymanbHoe
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FOCT 28842—90 (M3K 41—63, MOK 607—78) TypOuHbl ruapasnuyeckue. MeToabl HAaTypPHbIX MPUEMOYHbIX
ucnbiraHnn (MOK 60041:1963 «MexxayHapoaHblii KOAEKC HONEBbIX MPUEMO-CAATOUHBIX UCMLITAHWUI TMAPOTYPOUHY ;
MO3K 60607:1978 «TepmoguHaAMUYECKUIA METOA U3MEPEHUA 3PEKTUBHOCTU TMAPOTYPOUH, rMaPOaKKYMYFIALMOH-
HbIX HACOCOB 1 TYPOOHACOCOBY)

MpumeyaHwue—Tlpu nonb3oBaHUM HaCTOAWMM CTaHAapToOM LenecoobpasHo NpoBepuTh JelcTBUe
CCbINOYHLIX CTaHJapToB B WHGOPMaLMOHHOW cucTeMe obLyero nonb3oBaHMa — Ha oduunansHoM caiite degepans-
HOro areHTCTBa Mo TEXHUYECKOMY peryrnimpoBaHuio 1 METPONorun B ceTu MHTepHET Unu unm no exerogHoMy uHopmMaLm-
OHHOMY yKa3aTento «HaluoHanbHble cTaHAapThbi», KOTOPLIA onyBrnukoBaH No COCTOAHUIO Ha 1 AHBaps TekyLlero roga, v
Mo BbINMyckaM eXeMeCA4YHOro MHGOpMaLMOHHOro ykasaTens «HaunoHaneHble cTaHgapThl» 3a TekyLwuii rog. Ecnu 3ame-
HEeH CCbINOYHbIA CTaHAApPT, Ha KOTOpbIV AaHa HefaTupoBaHHas ceblnka, TO PeKOMEHAYeTCS UCNONb3oBaTh 4eACTBYOLLYIO
BEPCUIO 3TOro CTaHAapTa € Y4ETOM BCEX BHECEHHLIX B JaHHY0 BEPCUIO M3MEHEHWIA. Ecnn 3aMeHeH cebinoYHbIi CTanaapT,
Ha KOTOpbI JaHa JaTWpoBaHHasA CChbifka, TO PeKOMEHAYETCS MCMoNb3oBaTh BEPCUID 3TOMO CTaHAapTa C yKadaHHbIM
BbllLe rofjoM yTBepxXAeHusi (NpuHATUA). Ecnn nocne yTBepXaeHWA HACTOALLEro cTaHAapTa B CCbIIOMHbIA CTaHAapT, Ha
KOTOpPbLIA JaHa JaTUpoBaHHas CCbifika, BHECEHO U3MEHeHUe, 3aTparnBatollee NorioKeHne, Ha KoTopoe AaHa Cebifka, To
3TO MONOXeHNe pekoMeHAYeTCs NMPUMeHSATL 6e3 ydeTa AaHHOrO U3MEHEHWSA. Ecnn cebinoyHblid cTaHgapT oTMeHeH Ges
3aMeHbl, TO NoJIoXeHUe, B KOTOPOM JiaHa CChlflka Ha Hero, pekoMeHayeTcA NpUMeHATb B HacTu, He 3anarMBal0LLleﬁ Ty
CChINKY.

3 TepmuHBbI U onpeaeneHns

B HacTosiLLem cTangapTe NpMMEHEeHbl CreayoLLImMe TePMUHbI C COOTBETCTBYIOLMMU ONpeaeneHUaMu:

3.1 BocctaHoBneHue (refurbishment): BoaspalyeHue MexaHU4eCckon LeNOCTHOCTH, 00bIMHO C BO3BpaLLe-
H1em pabounx xapakTepUcCTUK;

3.2 3ameHa (replacement): 3ameHa 3aneMeHTOB TypOMHbI, akKyMynupylowero Hacoca Mnu Hacoca-
TYPOUHBI.

MpuMeduyaHue— [daHHoe onpefeneHe MOXET OTHOCUTLCA B LENOM K MMAPABINYECKOR MalunHe, ecrin
MaccorabapUTHble XapaKTepucTUKU MO3BOMSIIOT €€ 3aMeHy NpU PEMOHTE.

3.3 mogepHusauma (modernization): YnyqwieHue nokasarenemn ka4ecrsa Unu 3ameHa yctapeBLUMX TEXHO-
fplely7I7H

3.4 napawuBaHue pecypcoB (upgrade or upgrading): BosspallieHue mexaHU4eCKoW LIeNOCTHOCTU UNnn
3O PEKTUBHOCTU,

3.5 nepe6opka (overhaul): BoaspalleHne MexaHU4eCKoi LIENOCTHOCTH B NpoLiecce NpoBeeHNs PEMOHT-
HbIX paboT.

3.6 nepennaHupoBaHue (redevelopment): 3ameHa CraHumn UnNu U3MEHEHUs B TMAPABIIMKE U TMAPONOrUn
NMOLLAAKM, CBA3AHHbIE C U3MEHEHUEM pexuma paboTbl CTaHLWK.

3.7 noBbIWeEHUEe HOMUHANbLHOrO 3HaYeHUA (uprating): YsenmuyeHme nacnopTHON MOLLHOCTU 3a CHET No-
BbILUEHMS 9PDEKTUBHOCTU UMM YAYYLIEHUS TEXHUYECKUX XaPaKTEPUCTUK.

3.8 pemoHTHbIE paboTbl (rehabilitation): PecTtaBpauus npon3BoACTBEHHON MOLUHOCTU 060pyaOBaHUs
n/unu acphekTUBHOCTU 000PYAOBAHUS A0 YPOBHS, CBOWCTBEHHOIO HOBOMY 0D0OPY10BaHMUIO.

MpuMedyaHune—PecTaBpaynsa Npon3BogCcTBEHHON MOLWHOCTU 0b6opyaoBaHUS n/unnu aPeKTUBHOCTU NOHUMa-
€TCA B COYMETaHWM C yBeNUYEeHEM cpoka cnyx6bl obopyaoBaHusi NyTeM BOCCTAHOBIIEHUSI MEXAHMYECKOW U (YHKLMO-
HarnbHOW LieroCTHOCTH.

3.9 ynyyweHune TexHUYeCKux xapaxkrepuctuk (performance improvement): YsenuueHme MOLLHOCTU
n/vnn 3apPeKTUBHOCTU NO CPABHEHMIO C NEPBOHAYANBbHLIMU (MOXET BXOAUTb B COCTAB PEMOHTHbIX paborT).

4 MNMpUUnHbI NPOBEeACHUA PEMOHTHbIX pador

4.1 OCHOBHbIE NOMOXEHURA

MMAapo3anexkTpuyecKue reHepupyioLLmMe YCTaHOBKU OTHOCATCS K CAMbIM MPOYHbIM, HAAEXHbIM, UBHOCOCTOM-
KUM COOpYXeHusAM n 06opyaosanuto. MpoyHocTb 060pyaA0BaHMS NO3BONSAET BNaaenbLam 3KCnyaTupoBarth ycra-
HOBKM 6€3 He0BX0AUMOCTU NPOBEAEHUS PEMOHTA B TEYEHUE A0NTOro BpemMeHu. Cpok HaaeXHON paboTbl TypOUHbI
[0 npoBeAeHUs HEOBX0AUMBIX NAHOBLIX PEMOHTHBIX paboT cocrasnseT oT 30 4o 50 neT B 3aBMCUMOCTHU OT TUNa
n3aenus, KOHCTPYKUUK, Ka4eCTBa U3rOTOBIEHUS, UHTEHCUBHOCTU SKCNNyaTauumn n Apyrnx kputepues. Oxuaae-
Mbl€ CPOKU CNY>Obl TMAPO3NEKTPOCTAaHLMU U €€ NOACUCTEM [0 NPOBEAEHUSI PEMOHTHbIX paboT NpuBeaeHbI B
Tabnuue 1.
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Ta6nuya 1 — Oxugaemblit cpok cryxBbl rMAPOANIEKTPOCTAHUMU W €€ NOACUCTEM A0 NPOBEAEHUA PEMOHTHBIX

paboT

MoAcucTeMa rMAPO3MNEKTPOCTaHLMN

OxugaemMblii Cpok
cnyx6bl (roapl)

dakTopbl

CTpouTentHble paboThi

MNOTUHBLI, KaHanel, TYHHENKW, NonocTu, pe- OT60 o 80 [MpoAoMKNTENBHOCTL paspelleHns Ha uc-
3epByapbl, ypaBHUTENbHbIE HallHm rone3oBaHne BojoeMa, ka4ecTBo pabor, ypo-
BeHb paspylleHuid, 6eszonacHocTb, YPOBEHb
BOAbI
CTpyKTypbl 311€KTPOCTaHLUA, CTPYKTYpbI yN- OT140 80 50 O6LWue ycnoBusA, npunaraemble YCunus,
paBrieHUs BOAHLIM pexuMomMm, Bogocbpocsl, Ka4yecTBO MaTepuana, TEXHUYECKNiA YpOBEHb,
NEeCcKOMNOBYLLKW, LUMO3bI, CTanbHble 06NULOoBKH, 6Ge3onacHoCTb, Ka4yecTBO CTamnu, Kopposus,
LOpOry, MOCThI 3KcnnyaTauns
MexaHuyeckne ycTaHOBKU
lmapaBnuyeckne MalUMHBbI
Typ6uHbl KannaHa u kancyrnbHble rmapoTyp- OT125p050 BesonacHocTb paboThl, ypoBeHb BOALI, Ka-
OWHBI. BUTaALUA, NOBpeXaeHne, 3po3nusi, KOppo3us,
PapguanbHo-oceBble Typ6uHbl, MNensTtoH K O1 308050 TPeLMHb, yXyalleHune nokasarenen apdekrms-
TypbuHbl ¢ HemogBWXHOM nonacTkio Mponen- HOCTH, yNny4lueHne kadecTBa paboTsl
nepHble TypOUHbLI
OneKTpuyeckne ycTaHOBKM
AKKyMynaTopsbl, annapatypa noCTOAHHOro OT10 4020
ToKa.
TpaHCMUCCUOHHBIE NTUHUK 3HEPrim
Tsbkenoe mexaHu4eckoe obopyaoBaHue W
BCNoMoraTensHele YacTu
LLleneBble FIUTHUKK, CErMeHTHble 3aTBOPbI, Ot 25 po 40 KauyectBo maTepuana, paboune ycrnosus,
LVCKOBbIE MOBOPOTHLIE KnanaHbl, cdepudec- coobpaxeHuns Ge3onacHoCTH, Ka4ecTBo 060-
Kne KknanaHbl, KpaHbl, BCOMoOraTenbHoe Me- pyAoBaHus, npunaraemele yCunus, yny4lueHue
xaHu4yeckoe obopypoBaHue KavectBa paboThl
OnekTpuyeckne ycTaHoOBKU
leHepaTopbl, TpaHchOpPMaTOpPhI OT 25 fo 40 CocTosiHUe O0BMOTKM W cepAeqHuKa, Yuc-
ToTa, GesonacHocTb paboThl, TEXHUYECKWiA
ypoBeHb, 0OLjee cOCTOsHWE, KadvecTBo 060-
pyfaoBaHus, sKcnnyaTauus
BLICOKOBOMETHBI pacnpefennTens, BCMo- Or20 4025
MoraTenbHoe anekTpuyeckoe obopynoBaHue,
obopyaoBaHue 1A ynpaBneHns
AKKYMYMNSTOpEI, annapartypa nocTosHHOro Ot 10 go 20
ToKa.
TpaHCMUCCUOHHBIE NTUHUW 3HEPriK
CranbHasa onopa OT30 go 50 Monoca oTBoAa, kopposus, BesonacHocTb
BeToHHasa onopa Ot 30 go 40 paboThl, KNMMaTU4ECKNe YCMOBUA, Ka4ecTBO
HepeBsiHHbIE OMNOpPbLI OT20 8025 maTtepuarna, COBPEMEHHLIA TEXHUYECKUI ypo-
JIMHuM 1 kabenm OT25 o 40 BEHb, MOLLHOCTb W YCNOBUSA
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OpHako CO BPEMEHEM BCE reHepupyoLLee 060pya0BaHNe HEM3BEXHO M3HALLMBAETCS, YTO NPUBOAUT K CHU-
XEHUIO 3PDEKTUBHOCTM PabOThl, HAAEKHOCTU U CpOKa aKcnnyaTauuu. Mpu NPUHATUN PELLIEHNS O AanbHENLLEN
3KCMyaTaumm reHepupyoLLMX yCTPONCTB HEOBX0AMMO YYUTLIBATb B3aMMOCBSA3aHHLIE BOMPOChI, KacarLmMecs
NpubbINK, CTOMMOCTM 3KCNyaTaumm, HaAEXHOCTH paboTbl 060pya0BaHUS, paboTOCNOCOBHOCTU, BE30MaCHOCTU U
PONU reHe PUPYIOLLIMX YCTPOWCTB B €AUHON SNEKTPOIHEPreTUYECKON cucteme. HecesoeBpemeHHOE NpoBeaeHne
KanuTanbHOro PEMOHTA MOXET NPUBECTU K NONOMKE OCHOBHBIX Y3MO0B M arperatos nubo K CHMKEHUI0 3pEKTUBHO-
CTu paboTbl cTaHyuu. MpekpalLeHme akecnnyarauum reHepupyroLLMx yCTPONCTB He 0CBODOXKAAET BNagensua ot
OTBETCTBEHHOCTM 32 SKCMNyaTaumio GETOHHBIX COOPYXEHUI, PEryNMPOBaHNE NOTOKOB U NMOOLIX PYrMX BONPOCOB,
KOTOpbIE KACaKTCsi TMAPOTEXHUYECKOTO COOPYXKEHUS.

MaBHOI NPUYMHON NPOBEAEHNSA PEMOHTHBIX paboT ABnseTcst obecneveHne GbLICTPOro BO3BpaTa MHBECTU-
Lun.

Cpeau Apyrnx NnpuymH NPOBEAEHNUS PEMOHTHbLIX PA0OT MOXHO BbIAENUTb CNEAYIOLLINE NPUYUHBI:

1) NOBbLILLEHWE HAAEXHOCTM U pabOTOCNOCOBHOCTY;

2) yBeNMYeHne cpoka cny>Obl 1 BO3BpaLLeHne paboTocnocobHOCTH;

3) yny4LueHune paboumnx xapakTepucTuk:

a) a¢pdeKTNBHOCTH;

0) MoLLHOCTY;

B) CHVDKEHUE N3HALLMBAHUS, BbI3BAHHOTO KaBUTALMEN;
r) yBenNUYEHUs SKCNyaTaLuMoHHOrO AManasoHa;

4) ynyJieHne 6e30nNacHOCTN YCTAHOBKM;

5) peweHne BONPOCOB OKPYXatoLLEN Cpefbl, COLManbHbIX UM HOPMATUBHbIX BOMPOCOB,

6) CHMXKEeHMe 3aTparT Ha aKcnnyaTauuio;

7) peLueHne apyrux BOnNpoCoB.:

a) cobrnogeHne rocyaapCTBEHHOMO PerynMpoBaHus;
b) peLueHne noaMTUYECKUX BONPOCOB;

C) NOBbILLEHUE UMUK KOMNAHUY;

d) U3MEeHeHue rnaponorM4ecknx yCrnoBuii;

€) U3BMEHEHMNE PbIHOYHBLIX YCINOBUNA.

PeMOHTHEIE paboTbl HEOOXOAMMO Ha4YMHATL A0 BO3HUMKHOBEHWSA PETYNSIPHbIX M YaCTbIX Npobnem ¢ ycTa-
HOBKOW, KaKk HanpuMep: Henonaakm 0OMOTKU reHepaTopa, TPELLMHLI INaBHOro paboyero koneca, KaBuTaLuuoHHas
3p03usA, 0TKa3 NOALUMMHMKA UK cABUT hyHAaMeHTa (OCHOBaHWS), KOTOPLIN BbI30BET CMELLEHUe 000pyaA0BaHUS.
Koraa ycraHoBka OyaeT HaxoauTbCA B TAKOM COCTOSIHUM, TO CTAHET SICHO, YTO TEXHUYECKYIO U 9KOHOMUYECKYIO
OLIEHKY COCTOSIHUSA CNEeA0Bano BbINOMHUTL HECKONbKMMK rogaMu paHee. OLEHKY COCTOSIHUSA YCTaHOBKM crieayeT
OCYLLECTBATL 3abnaroBpeMeHHO. Ecnn Bpemsi OLEHKU COCTOSIHMA YCTAHOBKU MPUONMKAETCA K OKOHYAHUIO CPOKa
CNyxObl CTaHUMKU UK ee 000pya0BaHUSA, TO PEMOHT MOXET ObITb HEa(hAEKTMBHBLIM. Henonaaku, 00ycrnoBneHHbIe
CHMXEHWEM (MOTepen) HOPMUPOBAHHBIX MOKa3aTernen CTaHLMKn B NPOLIECCE IKCMyaTaumm, SBAa0TCA peanbHon
Yrpo301 U MOTYT NPUBECTU K KAaTacTPoPUYECKMM NnocneacTBuam. Moatomy Ans ynyyLleHus nokasarenen craHumm
HeoOX0AMMO CBOEBPEMEHHO NPOBOAUTb PEMOHTHBIE PAabOThI, YTO NPUBEAET K NOBLILLEHWUIO HAAEXHOCTYU UK YBE-
TNIUYEHUIO CPOKa CNy>KObl.

OObIMHO HOBbIN CPOK CNyXObl TypOUHLI NOCNE PeMOHTa COCTaBnsieT 25 neT n Gonee npyu HOpMarbHOMN
akcnnyatauum. OCTaTOUHBIN CPOK CNyxObl FEHEepPUPYIOLLEN YCTAHOBKU 3aBUCUT OT CyMMaPHbIX OCTATOYHbIX
CPOKOB CMyObl K&XKA0r0 UHAUBUAYATNBHOTO KOMMOHEHTA rpynnbl. [103TOMY OCTaTOUHbIN CPOK CY>KObl MOXET
ObITb ONPeAEeneH TOMNbKO MYTEM OLIEHKM BCEX rPYNMOBbIX KOMMOHEHTOB, BKMIOYas OETOHHbLIE COOPY>KEHUS.

[Mocne peMoHTa xapakTepUCTUKN YyCTAHOBKU JOSKHbI COOTBETCTBOBATb XapaKTepUCTUKaM HOBOIN YCTAHOBKM.

4.2 YBenuueHue HagexXxHocTu n KoadgpuumeHTa NPoM3BoAUTENLHOCTHU

Mpodhunaktuyeckne paboTbl MOFYT 3HAYUTENLHO YBENMMYUTbL HAAEXKHOCTb U KOSMPULMEHT NONE3HOro
OeNCTBMS YCTPONCTB. [Nocne npoBeaeHNA PEMOHTHbIX paboT MOXHO A40CTUYb KO3hdMLMEHTA NONE3HOr0 AENCTBUS
BMMAOTb 40 98 %. Kak npaBuno, 9T0 NPUBOAUT K YMEHLLUEHUIO NOTEPb AOXOA0B, CBA3AHHBLIX C Hanuymem
YCTPOWCTB, He paboTalolmx BO BpPEMS NMNAHOBbIX NEPEPbLIBOB, U YMEHbLUEHUEM He3annaHWpPOBaHHbIX
NPOCTOEB.
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BblHYXXOEHHbIE MEPEPbIBbI ANS HE3annaHUPOBAHHLIX PEMOHTHLIX PaboT 06bIYHO CTOST HAMHOIO
JOPOXKE, YEM aHarlorMyHble 3annaHMpOBaHHble PEMOHTHbIE paBoThl, 0COGEHHO NpU MOCMEeAYIOLLEi OLEHKe
pesynkLTaros.

4.3 NMpoaneHue cpoka cnyxobl U BOCCTAHOBIIEHUE NPOU3BOAUTEIIbLHOCTHU

Cpok Criy>kObl TYPOUHBI MOXXHO YBETNMUUTBL 38 CHET PEMOHTHBIX PAaBOT UM 3aMeHbl Y3noB TypOuHbl. Paboune
XapakTepucTukn n MexaHn4eckas Haae>XHoCTb MaLUnHbI MOTYT ObITb BOCCTAHOBNEHbI npakTu4eCcKn 40 COCTOAHUA,
aHanornM4HoOro HOBOMY, rapaHTUpysi 6e30MacHyIo U HaaeXHyo paboTy B TEYEHUE ONTOr0 BPEMEHH.

BoccraHoBneHue nponsBoAMTENLHOCTH B LIENIOM AOCTUIaETCs NyTEM BOCCTAHOBMNEHMWSI NPOTOYHON YaCTU 1
repMeTu3npyrLmnx nepexoaHnKoB 40 COCTOAHUA HOBOIo U3genuna, XotTa ana ﬂpOTOHHOﬁ 4acCTu BHE Hanpasnsto-
Lero annapara u nepexogHUKoB 310 HE BCeraa 3KOHOMUYECKK onpaBaaHo, NO3ITOMY 4aCTto UCNOJb3yETCA TEPMUH
«aHarnormyHbIn HOBOMY».

Oxumgaemoe npogneHue cpoka cnyobl TypOuHbl 6yaeT B 3HAUMTENbHON CTENeHU 3aBUCETh OT TUNA MaLLIu-
Hbl U OT pabo4mx yCnoBui 40 1 nocne npodunaktTuyeckux pabot. OaHaKo ecnu BbINONHEHAa OCHOBHAas paboTa, To
OyaeT JOCTUIHYTO NPOANEHNUE Cpoka crnyxbbl Ha 25 neT u Gonee.

4.4 MNoBbIwWeHWe NPOU3IBOAUTENIBHOCTU

Mporpecc B 06rnactu NpoekTupoBaHms TypOUH, TECTUPOBAHMSA, MATEPUATIOB, TEXHONOTUI NPOU3BOACTBA U
KOHTPONA NOCNy>Xun oCHoBaHMEM A5A yBenn4eHna npou3soaUTENbHOCTU U a(b(bel(TMBHOCTM, a Tak >Ke CHUXXeHuA
KaBMTaLMOHHOrO U3HaLLMBaHus. Ecnn oTCYTCTBYET KaBUTaLUMOHHOE M3HALLMBAHMWE B CYLLIECTBYIOLLIEM 000pYyAOBa-
HUK, TO 3aMEHA HA HOBOE COBPEMEHHOE 060pyAOBaHME AOIMKHA 00ECNeUYnTh €ro XapakTEPUCTUKN HA NPEXHEM
YPOBHE UIN YNYYLUUTb UX. Benwlea, Ha KOTOPYIO MOXKHO yBEITUYUTL NPOU3BOAUTENIbBHOCTb 3aBUCUT TAKXKe OT
TMAPOTEXHUYECKOTO COOPYXKEHUSA. B GONBLUMHCTBE Cry4aeB 9KOHOMUYECKM 0OOCHOBAHHBIM SBNSAETCH 3aMeHa
pabo4yero koneca u, MHOTAa, NONATOK HaNPaBNAIOLWEro annapara, 0COOEeHHO ecnu YyCTPOMCTBO pa3bupaercs u
MOBTOPHO COBUPAETCA B NPOLIECCE PEMOHTHBIX PAGOT, HANPABNEHHbLIX HA MPOATIEHME CPOKa CMY>Obl UMK NOBbI-
LUEHWNE HAaJEXXHOCTH.

B HekoTOpbIX Criyyasx BbipaboTka 3NEeKTPOSHEPruM MOXET YBENMUMBATLCA NYTEM YBENUYEHUA cneundu-
YECKMX T’MApaBNMYeCcKMX yCTPOWUCTB Ha NNoLLajike, eCIU KOHEYHO U3MEHEHUSA CTPYKTYPbI YCTPOICTB ANA yaep-
YKaHWsi BOAbI M TPYOONPOBOAOB UM KAHANOB ABMSIOTCS 9KOHOMUYECKU 3ppekTBHBIMU. OBbIMHO TpebyeTcs nosy-
YeHue aJMUHUCTPATUBHOTO Pa3peLLEHNS HA USMEHEHWE NAapaMeTPOB YNpPaBneHNs BOAOW.

B 060CHOBaHHBIX CIy4asx MOXeET ObITb U3MEHEHA CKOPOCTb BpaLleHUs YCTPOICTBA.

4.5 NMosblweHUe ypoBHA 6€30NacCHOCTU CTaHLUK

Be3 aencTeylowieit NporpaMmbl MO PEMOHTHBIM W npodunakTuyeckum pabdoram OyaeT NOCTOSAHHO
BO3pacTaTb PUCK BO3HUKHOBEHUs HEUCMPABHOCTEW, 06YCIOBNEHHbIX OKOHYAHMEM CpOKa CNyXObl U COOTBET-
CTBYIOLLIMMMW OTKa3aMm yCTPOMCTB, KOTOPbIE MOTYT NOBJIEYb 32 COBON 9KOHOMUYECKYIO U IPAXKAAHCKYIO OTBET-
CTBEHHOCTb.

0Oco60e BHUMaHUE JOIMKHO BbIThb y1ENEHO ONpeaeNeHUIo PUCKOB ANs NOCNeA0BaTENbHON LIENOYKM Y35OB,
KOraa nosBNAETCS HEUCNPaABHOCTL B OCHOBHOM Y31, BbI3bIBaIOLLAs HENCNPABHOCTU B3aMMOCBA3AHHbLIX C HUM
Apyrux y3nos. MpuMmepom TakoW MOCHeaoBaTEeNbHOCTU SBNSIETCA BO3HMKAIOLLAA HEMCNPABHOCTD B NonaTtke
pabodero annapara B pe3ynsrare 3po3uu unu TpeLmH. Mpu B3auMoaencTBumn HemcnpasHON nonartkm paboyero
annaparta ¢ nonactsamu pabodyero komneca BO3HMKAIOT HEUCNPABHOCTU B3aUMOCBA3AHHbLIX Y3N0B: paboyero
Koneca, ONOPHOrO KOMbLA, HWKHErO KOMbLA, 06NMMLIOBKM Kamepbl pabovero koneca u CTaTopHOro konbua. B
NpakTUKe 3KCnnyaTauMu UMEIOTCS 3aperucCTpUpPOBaHHbLIE Criydyau Takux NocneaosarTenbHbIX NOBPEXAEHUN.
OaHHbili BUA paspyLUeHuit 4OomKeH ObITb NPUHAT BO BHUMAaHUE Anisi NPOANEHUS cpoka cnyxObl TYPOUHbI, B CBSA3M
C YeM HeobXoAuMO BbINONIHEHNE 00513aTENbHbLIX KAYECTBEHHBIX PEMOHTHbIX PaBoT U NPOUNAKTUECKUX MEPOTT-
PUATHIA.

4.6 HopmaTuBHble U coLuuanbHbie BONPOChl M NPo6rieMbl OXpaHbl OKpyXarouen cpeabl

Mpu NnpoBeaeHnn NPOMNAKTUHECKUX PaBOT Ha TMAPOINEKTPOCTaHLMM GE3 AONOMNHUTENLHO! OCTAHOBKM
paboTt MOryT BbiTh NPOBEAEHbI yIyyLLAOLLME MEPONPUATUS, HANPABIIEHHbIE HA:
- YMEHbLLEHNE 3arpA3HAIOLLNX BELLECTE B BOAE;
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- Ha BbINONHEHUE TpeBGoBaHUii K pacxoay BoAb;

- obecneveHune nogaepkaHust Heo6xoAUMOro YPOBHS BO/ibl B BOJIOEME;

- yny4leHue cpeabl 06uTaHuA pbib n Apyrux OpraHN3MOoB, HACENSIIOLLUX BOAY;

- YMEHbLUEHUE KONUYECTBA 3arpsA3HAIOLLMX BELLECTB HA 9NEKTPOCTAHLIUK;

- yBENUYEHNE coaepXXaHUs B BOAE pacTBOPUMOTO rasa (kucnopoaa);

- o6ecneveHune pbibooxpaHbl;

- CO3JaHune YCNoBUii BOAHBIX 30H OTAbIXA;

- CO3JaHME YCNOBUI MppUraLum Ans AOMaLLHUX U CENbCKUX XO3SHCTB;

- Ha CHWKeHWe BbLIOPOCOB OPraHNYeckoro Tonnuea (Noboe ysenmueHue B NPOU3BOACTBE MMAPO3IHEPrUU
CHWKaET 3MUCCUIO, NPOU3BOAUMYIO OPraHU4eCKMM TONSIMBOM, OCHOBAHHbLIM HA NPOU3BOACTBE 3HEPrUK).

4.7 CHIKeHue 3aTpaT Ha PeMOHTHbIe paboTbl U IKCNsyaTaLMIo

MpodunakTnyeckne peMOHTHbIE PaBoTbl MOFYT 3HAUUTENBHO CHU3UTb U3JIEPXKKW Ha SKCyaTauumio, obyc-
NOBIEHHbIE CHXXEHUEM 3aTpaT Ha 3apaboTHYIO NNaTy U MaTepuarn.l, a TAKKe OT BO3MOXHOW noTepu sHeprun. Mpu
npoBezeHun NpodunakTUuIeckux paboT MOXHO BbIABUTb HEAOCTATKU B CYLLIECTBYIOLLIEI KOHCTPYKLIMKU TYPOUH, a
TaKke HeZOCTaTKM KOHCTPYKLMIA, NPUBOAALIME K npobneMam npu akcrnyaraumu: BubpauusiM, KaButauuoHHOMN
3p03uK unu nynscauum gasneHus. NMposeaeHne npodunakrudeckux pabor Takke JaeT BO3MOXHOCTb aBTOMaTH-
3MpoBaTb YCTAHOBKY U CHU3UThL AarbHeiLLMe 9KCNNyaTaLMOHHbIE 3aTPaTh.

4.8 Mpoune NPUYUHbI BbINOJSIHEHUA PEMOHTHbIX PaGoT

Ha npuHATHe pewleHus o nposeaeHnn NpodunakTu4ecknx paboTt n CpoKOB UX NPOBEAEHUS MOTYT TakKe
BMUATL OAWH UMK HECKONBKO KPUTEPUER, NPUBEAEHHBIX HUXE:

- TOCyAapCTBEHHOE PErynimpoBaHne u ero passutue (M3MeHeHue Co BpeMeHEM) B OTHOLLIEHUM HEKOTOPbIX
npodmnakTn4eckux pabor;

- BHELLHUE MOMUTUYECKUE BOMPOChI, KOTOPbLIE MOTYT HE UMETb NPAMOTO OTHOLLIEHUS K (PU3NYECKUM acnekTam
YCTaHOBKM, FeHEPUPYOLLIEI SNIEKTPUYECKYIO SHEPIUIO, HO KOTOPbIE MOTYT UIpaTh 3HAYUTESBHYIO POfb NPU NPUHSI-
TUW PeLLeHui o npodounakTuke. Cpean HUX 3HaYUTENbHBLIM ABMNAETCA yNpaBrieHMe BOAHLIMU PECYPCaMU;

- rugponorn4yeckmne ycnosusi, KOTopbie€ MOrnu coO Bp€MeHeM U3MEHUTLCA,

- PbIHOYHbI€ YCIOBMS, KOTOPbIE MOTTIN CO BPEMEHEM U3MEHUTLCS,;

- KPUTEPUWA UMMAKA KOMINAHWUKM, KOTOPbIA MOXET NPEBanMpoBaTh NPU NPUHATUN PELLEHUA O MPOBEAEHUN
npodounakruyecknx paboT U UMETb NPEUMYLLIECTBO NEPEA APYTMMU KPUTEPUAMM.

5 da3bl NPOEKTa PEMOHTHbIX paboT

5.1 OOwme nonoxeHus

PEMOHT yCTaHOBKM MM TMAPOSNEKTPOCTAHLIMK NPEACTABNSAET COGOM CROXHLIN M MHTEPAKTUBHBII NPOLIECC,
3aTparvBaloLLnii BbINONHEHMEe B0rbLLIOTO KONMYECTBA NpoLeayp, KOTOPbIA ANUTCA A0NrOE BPEMSA U NPOXOAUT B
HECKOJIbKO 3TanoB. OPUEHTUPOBOYHBIN COCTAB AaHHbIX STAMNOB NPUBEAEH HA PUCYHKE 1.
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PucyHok 1 — Brok-cxema, onucbiBatoLliasa aTtanbl NpoBeAeHNs pPeMOHTa
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5.2 PeweHne no opraHmMsaumm

5.2.1 OCHOBHbIE NOSIOXEHUA
Mocne NpuHATUS peLleHust O TOM, YTO €CTb HeOOXOAUMOCTb NPOBEAEHUA NpodunakTuieckux pabor,
Bnagenew ruipoanekTpoCTaHLMN NPUHUMAET PELLIEHUE O CTPATErnm BbINONHEHUSI POEKTa u cObUpaeT komaHay
NPOEKTUPOBLLMKOB, OTBETCTBEHHYIO 3a BbINOINHEHWE NPOEKTA, OT aHanu3a peanu3yemMocTy 10 3anycka npoekTa.
MepBoHayanbLHOM 3aaa4ei ABNAETCS onpeaerneHme coctTaBa KOMaHabl MPOEKTUPOBLLUMKOB. B 3aBucumoctu
OT TOr0, HACKOJNbKO NMOJTHO BNazeney Bbibupaet BHYTPEHHIO kKoMaHay, OyaeT 3aBUCeTb COCTaB BHELLHEN 4acTu
kOMaHAbl. OYEBUAHO, UTO POPMUPOBAHME KBANUMAMULUPOBAHHOW U CNNOYEHHON KOMAHAbI IBNAETCA OYEHb BaX-
HbIM 3TaNoM AN yCrneLHOW OLEeHKU, NNaHMPOBaHUA W BbINONHEHUsA pabot. Ha aTane oueHku u onpeaeneHus
o6bema paboT CyLLecTBYET HECKONbKO BAPUAHTOB, KOTOPLIE CreAyeT BbIABUTb M OLIEHUTb A51S1 TOro, YTO0bI BbIO-
patb camylo BbITOAHYIO CTpaTeruio Ans Brnagensua. Pabora koMaHabl HA 3Tane NiaHUpPOBaHUSA U BbINOSIHEHUS
CHU3UT KOMMYECTBO HENPEABUAEHHBLIX 00CTOATENBLCTB U TEM CAMbIM CHU3UT BPEMS MPOCTOA U CBA3AHHBIE C 9TUM
3aTparbl.
5.2.2 Heob6xoaumas akcnepTusa
MNpu chopMmpoBaHUU KOMaHAbI NPOEKTUPOBLLMKOB Briafienew, J0rmkeH yuUuTbiBaTh TO, YTO Npodhunakruka ae-
NAETCSl UHTEPaKTUBHbLIM NPOLIECCOM Ha BCEX 3Tanax: OT aHan3a peanusyemMocTu 10 3anycka npoekra. Ha arane
aHanv3a peanu3yemocCTu U Ha (PUHaNBLHOM 3Tane NaHUPOBaHMSA NPU IKCMEPTU3E MHOTMX Pa3NUYHbIX BUAOB patoT
OyayT y4UTLIBATLCS NyYLLUME SKOHOMUYECKUE U APYrUe NoKa3aTenu. 3reMeHTbl He0OX0AMMON IKCEPTU3bI BKNIO-
4atoT crneaytoLme BOnpoch:
1) BONPOCHI 3KCnnyaTauum u opM1MpoBaHns JOXOA0B:
a) Kakue npobnemMbl BO3HUKAIOT MPU IKCMITyaTaLmmn CTaHLMK U KaKMe NOSIBATCA Nocne akennyartauuu;
b) kak Ha ceroaHaLWHWUIA AeHb paboTaloT YCTPOICTBA;
C) KaKue A0NNaTtbl Ha CEeroAHALLHWIA AEHb NOJyYaeT Bnaaenetd;
d) kak ycTporicteo Oyaet pabotarth B OyayLuem;
€) kakue gonnatel 6yaeT nony4yath Bnazeney B AanbHENLLIEM;
2) BOMPOCHI 3KCMnyaTaumm rupaBrivku;
a) KaKOBbl TEKYLLME OFPAHNYEHNS U YCIIOBUS;
b) kakue moryt 6bITb CAENaHbl BO3MOXHbIE YNYULUEHUS;
3) BONpOCHI OLEHKM 060pyaoBaHus (YCNoBUA, Npeaesnbl MOHOCTH):
a) TypOuHa 1 reHeparop;
b) BcnomoraTtenbHoe MexaHW4eckoe u anekTpuyeckoe 06opyaoBaHue, a Takke HKEeHePHbIe COopy-
KEHUS;
4) oueHKa CTOMMOCTU (BCe acnekTbl);
5) cocraBneHue rpacukos;
6) NueH3MpoBaHue;
7) 3KOHOMWUYECKUI U PUHAHCOBLIN aHaNU3;
8) peranbHOE NPOEKTUPOBAHUE;
9) TECTUPOBAHME MOAESIU U UCTILITAHUA B YCNOBUSAX KCNyaTauuu;
10) n3rotoBneHue HOBbIX yCTPOWCTB;
11) pPEMOHT CyLLECTBYIOLUX YCTPONCTB;
12) nepeBo3ka;
13) MOHTaX)HbIE paboThbl HA MECTE AKCNNyaTauuu;
14) nyckoHanagouHble paboTbl.
5.2.3 MNoaroroBka KOHTPAKTa
CyulecrByeT aABe 6a30Bble CTpaTernn B OTHOLUEHUM NOATOTOBKW KOHTPAKTa Ha BCE MIM TONbKO HA OAHY
4YacTb NPOEKTA: KOHKYPCHbLIE TOPIU UNW KOHTPAKT Ha JOFOBOPHOI OCHOBE C NpeABapuTENbHO BbIOPAHHbLIM NOCTaB-
LLMKOM (ecnu nocnedHee He npomueopedum 3akoHo0amenbcmey Poccutickoli @edepayuu). Taioke BO3MOXHO
MCnonb3oBaTh KOMOUHALMIO 0Benx cTpaTeruii:
- UCNOSb30BaTb TPAAULIMOHHDIN NOAX0A KOHKYPCHBLIX TOProB, OLEHMBAs NPeAnoXeHus U npeanaras
KOHTPAKTI;
- UCNONb30BaTh JOCTUTHYTOE B XOA€E NEPEroBOPOB COrnaLLeHue ¢ NpeaBapuTenbHO BbIOPAHHBIM NOCTaBLLY-
KOM AnsA hopMupoBaHus 06bLema nocraBkm 060PyA0BaHUA M PEMOHTA, NPOBOAUMOTO BHELLIHEN KOMaHAO0W. Takoe
cornallueHne MOXeT BKNoYaTh TONbLKO OAWH 3Tan NpoLecca, kacaloLerocs 060pyaoBaHusl, HanpUMep AEMOHTAX,
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NPOEKTMPOBaHue, NPON3BOACTBO, NEPEBO3KA U MOHTaX (TUNUYHO AN KPYNHbIX MPOEKTOB), UM OHO MOXKET BKIHO-
YyaTb BCE 9Tanbl OT aHanu3a peanu3yemMocT 0 NyCKOHaNaa0uHbIX paboT (TMNMMYHO ANst HeBOMNbLUMX NPOEKTOB).
3Tu cornalleHust MoryT 3aTparuBartb paboTy TOMbLKO C OAHUM Y3110M 060pya0OBaHUs, HaNpUMep TypOMHOW, unu
0AHO cornaLueHne MOXKeT BKIYaTb HECKONbBbKO B3aNMOCBA3AHHbLIX y3N10B, Hanpumep BﬂyCKHOI7I KnanaH Typ6VIHbl,
TypOUHY, ynpasnsioLLee yCTPOICTBO, reHepaTop, CUCTEMY BO3OYKAEHUSA U CUCTEMY YNpaBneHus.

Mpu no6oM U3 BbiLLENEPEYNCIIEHHBIX MOAX0A0B B 3aBUCMMOCTH OT NOTPEGHOCTEW MOXKET ObIThk NPUrNaLLeH
HE3aBUCUMbI KOHCYNETaHT. CTeneHb NPMBNeYeHNs 0GbIMHO ONPEeAENAeTca ypoOBHEM CNOCOBHOCTE U TOTOBHOCTH
JKCMyaTaLMOHHOTO NepcoHana, TMNoM u 06bEMOM NPOUNAKTUHECKMX paboT C NPUBNEYEHNEM Kak cneuuanmc-
TOB, Tak M 060pyAOBaHWA, a TaKke YPOBHEM KOMOPTA U YBEPEHHOCTU, KOTOPbIE MOXET o6ecnevnTs Bragenew
npu paboTe HanPsAMYIO C NOCTABLLUMKOM UM HECKOMbKUMM MOCTABLUMKAMM.

HesaBucumo ot coctaBa KOMaHAbl NPOEKTUPOBLUMKOB AOIMKHbI ObITb YETKO onpegeneHbl 06beM u uenu
pabort. MNpu CoCTaBnNEHUM CornaLleHns unu 4oroBopa Heobxoanmo 06ecne4vnTb ACHOCTbL U OAHO3HAYHOCTL hOopMy-
TNMPOBOK.

Bri6op nogroToBku KOHTpakTa OyaeT BNuAThL Ha AanbHeliwme geicteus. OgHaKo OCHOBHbIE STarbl O4YEHb
MOX0XMW BHE 3aBMCUMOCTM OT TUNA KOHTpakTa. [03TOMy CrnefyloLume No4NYyHKTbI ONMCbIBAKOT OCHOBHbIE 3Tanbl
6e3 paccMOTpeHusi BbIOpaHHOIO Tuna KOHTpakTa. Bnagenew 4omKeH ONpeaenuTb, HACKONbKO BbIGPaHHbIN TUN
KOHTpakTa ByaeT BNMATb Ha pe3ynbraTkl paboTbl 000pya0BaHUS, CTOMMOCTb, pabounii rpadhuk, coumanbHble U
HOPMAaTWBHbIE BOMPOCHI, BOMPOCH! OXPaHbl OKPYXXKaIOLLEW Cpeabl, BONPOChl 6€30MacHOCTY U AanbHEeRLLYyIO Npu-
Obinb.

5.3 YrnyGneHHas OUEeHKa

5.3.1 OCHOBHbI€ NOJIOXEHUA

MyHkTbI € 5.3.2 10 5.3.4 onucLIBaOT 00BEM 1 YPOBEHBb OLIEHKM: OLIEHKA peanu3yemocT — atan 1, oueHka
peanusyemocTn — atan 2 u AeTaneHoe uccneaoraHne. OCHOBHBIE Pa3nMunsa MEXIy 3TUMU TPEMS dTanamMm 3aK-
MIO4AIOTCS B CTEMEHMW AE€TanM3aumm U B TOHHOCTU PE3YNLTaToB.

Mpw yrnyGneHHO oLeHkKe JOMKHbI ObITb PACCMOTPEHbI ansTepHaTUBHbLIE MHOTOYPOBHEBLIE BapUaHTLI. Npu
obs3aTenbHOM paccMOTPEHUN N UCKIKOYEHNUN BOIMOXXHOCTU BOSHUKHOBEHUA TSXKKNX ﬂOCJ'Ie,El,CTBVIﬁ And nepcoHa-
na, 06opy10BaHus, a Tak e 3aTOoMnseHns TEppUTOPUiA U yiepba okpyxatoLen cpeae:

- HE OCYLLIECTBINATH KPYNHbIE PEMOHTHbIE paBoThl M NPOAOIHKATL IKCNYaTaALMIO YCTPONCTB A0 BO3HUKHOBE-
HWUA HEUCNPAaBHOCTEN AeTanei;

- BbINOMHUTbL PEMOHT AeTaneu, B KOTOPbIX MU3BECTHbI NOBPEXAEHUSA, 3aTEM IKCMITyaTMPOBAaTb YCTAHOBKY B
HOPMarnkeHOM PEXUME;

- BOCCTaHOBUTb 351EMEHTbI NPOTOYHON YacTU A0 UX NEPBOHAYANBLHOIO COCTOAHMUA (paboyee koneco, nonaTku
HanpaBnAOLLEro annapara, CTaTopHble KONOHHbI, 0TcackiBatoLLyto Tpyby) 6e3 pa3bopku yCTpoicTBa u npoaon-
MUTb AKCNAyaTauuio, ecnm pusmnyeckasn LIenoCTHOCTb ABAAETCA NPUEMAEMON UMM 3aHOBO YCTAHOBNEHHOW;

- 3aMeHUTb pabovee Koneco 1, N0 BO3MOXKHOCTM, 3aMEHUTL UMK OTPEMOHTUPOBATH NIONATKU HaNpaBnAoLLe-
ro annapara, ynnoTHUTENbHbLIE KOMbLa paboyero Koneca u CTaTopHbIE KOMOHHbI AMA TOro, YTOObI NoMyunTb 3ddekT
HEe3aBUCUMO OT TOT0, PEMOHTUPYIOTCA UM HET CTaTOPHbIE KOMbLA U/unu oTcacoiBaloLLas Tpyba.

Ecnu paccMmatpusaerca nocneaHui BapuanT, TO He0OxoauMa oLeHKa BCEl CUMITOBOI YCTAHOBKM (TypOuHa,
reHepartop, BCnomorarenbHoe 060pya0BaHUE U T. A1.), BKMIOYASA KOMNEHCALMIO HA PEMOHT U3HOLLEHHBIX YacTen U
BOCCTAHOBEHNE MEXAHUYECKON LIENOCTHOCTU.

CrneayeT OTMETUTb, YTO NECKOCTpyiHas 06paboTka unu apyras YMCTKa CyLLIECTBYIOLLIMX OKPALLEHHBIX NO-
BEPXHOCTEN MOTYT yAansiTb NOKPbLITUS CO CBMHLIOBbLIM OCHOBaHWeM. Takas npoLeaypa MOXeT ObiTb JOBOMbHO
AoporocTosLen, 0CoGeHHO Koraa OHa BbINOMHAETCA ¢ cobnioaeHnemM TpeboBaHmMin K OKpyXxaloLlein cpeae. 3t
3aTparbl AOMKHbI ObITh BKMIOYEHBI B 06LLME 3aTpaTthl NO NPOEKTY.

Onpeaenexune o6beMa paboT ABNSETCA UHTEPAKTUBHBIM NPOLECCOM, TPEOYIOLLIMM YMEHUI 1 ONbITa BCEW
KOMaHAbl NPOEKTUPOBLUMKOB. N0 Mepe NpoABWKEHHUSA NPOEKTA NPOLECC CTAHOBUTCS Bonee aeTarnbHbIM.

5.3.2 AHanu3 peanusyeMoctn — 3dtan 1

MepBoHauanbHbIi 3Tan peanu3yeMoCTyi YacTo BbIMNOSHAETCS BHYTPEHHEH KOMaH/ 0/ NPOEKTUPOBLUMKOB. [Ans
NPOBEAEHNS AETanbHOro UccneaoBaHUA paboTHUKM A0MKHBI ONPEAENUTL, JOCTAaTOUHO MU CBEAEHUI O CPOKE
3KCMnyaTauum, CoCTosHUM, pabounx xapakTepucTukax u T. 4. B pasaene 3 npuseseH nepeveHb YCTPOICTB U
Y3rI0B, KOTOPbIM HEOGX0AUMO NPOBOAUTL NpodmnakTUieckue paboTel U yny4LeHus paboumx xapakrepuctuk. Ecnm
pe3yrnbTaTbl AaHHOTO MCCNEA0BAHMSA YKA3bIBAIOT HA TO, YTO €CTb BO3MOXHOCTb M HEOBXOAUMOCTb NPOBEAEHUS
npocbunakTukun, cneayet nposectn Gonee aeTanbLHOe UCCRea0BaHUe aHanu3sa peanuayemoctu. Ecnu Tpebyercs,
Ha JaHHOM 3Tane MOXeT GbITb BbINOSIHEH NEPBOHAYANbHbIN IKOHOMUYECKNIA aHANM3.
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5.3.3 AHanus peanusyemoctun — 3T1an 2

HaHHoe uccnegoBaHue ssnseTca bonee aetanbHbIM. [pu NPoBeAEHUM TAKOro UCCNEAOBaHNUA paccmMaTpu-
BalOT HECKONbKO BAPUAHTOB. MOXHO NPeAnonoXuTh, YTO NepBbIA BApMaHT OyaeT BKNYaTh 3aMeHy paboyero
Koneca u Apyrux y3rnoB Ha HOBbIE, OAHAKO 3TOT BAPUAHT He SAIBNAETCH HaunyyLwum. No3ToMmy ecnv pesynsraTbl o
JAaHHOMY BapuaHTy He OyayT GnaronpusTHbIMKU, TO HEOBXOAMMO PacCMOTPETb ApYyrue BapuaHTbl. YToObI
onpeaennTb, UMEEeT N AaHHBLIV NPOEKT NOTeHLMAan Ans AOCTMXKEHUS 9KOHOMUYECKOro adydpekTa, Ha AaHHOM dTane
cnegyert NPoBeCTU NPUBNU3NTENBHYIO OLIEHKY pabounx xapakTepucTuk, obbema, CToMMOCTU U CPOKoB. Ecnu Ha-
yanbHble pe3ynbraTbl OyayT BbIrMAAETb GnaronpusiTHbIM 06pa3oM, MOXXHO MPOBOAUTb AETalbHbIE UCCNEA0BaHNSA
Mo NPOEKTY.

5.3.4 JetanbHOe uccnegoBaHue

5.3.4.1 OCHOBHbI€ NONOXEHUS

HaHHbIl aTan npoBoaMTCs ¢ 60nbLUei AeTanu3aunein U TOMHOCTbIO, ANS TOro YTOObl NPUHSITL PeLUeHmne o
NpoAoIHkeHUM paboT MO NPOEKTY UMKN UX NPEKPALLEHUIO.

Bo Bpems AaHHOro atana BCe akuMOHepbl AOMKHbI NPUHATL y4acTue B onpegeneHun obbema pabort, a
TaKke METOAO0B, KOTOpbIe ByAYT MCNONb30BAaTLCA AN OLIEHKM pasnuyHbiX BapuaHToB. CoBMecTHas paboTa u no-
nyYyeHune NoaaEePKKN OT BCEX aKLIMOHEPOB 3HAYUTENBHO CHU3UT KONIMYECTBO BONPOCOB U COOTBETCTBRYIOLLME 3a-
JEepKKK, CBA3aHHbIE C 00 bEMOM, METOAAMM aHANKU3a U YTBEMKIEHUEM NPOEKTA.

Ba)xHO OTMETUTb, UTO AAHHOE PYKOBOACTBO 3aTParMBaeT TONbKO TYPOUHLI. [N TOro YTo0bl 3KOHOMUYECKUI
aHanua 6bIn NOMHbIM, OLEHKY 06bemMa paboT, CTOMMOCTU, NPENMYLLECTB, CPOKOB U T. 1. HE06X0AMMO NPOBOANTL
ans Bcero 060pyaoBaHMA, BKIKOYAsA reHepaTop, TPaHCOPMaTop U T. 4., @ TAKKe KOHCTPYKLUMMW, CBA3AHHbIE C
BbIpaOOTKOW SHEPIUU 1 YNpaBIeHUEM NOTOKOB.

5.3.4.2 C60p AaHHbIX

Ons T0ro 4To6bl NPOBECTU OLEHKY PEMOHTHbIX paboT, HE06X0AUMO coBpaTb MHAOPMALIMIO, KacatoLLyoCcs
3aTpar Ha JKcnnyataumio U PeMOHT, OLIEHKN €€ U3MEHEHUS Ha NOCTOSAHHON OCHOBE AN KaXaoro yCTponcTea
YCTaHOBKW UMK NO KpaiHen Mepe Lernon yCTaHOBKM, HECMOTPS Ha TO, YTO AAHHOE PYKOBOACTBO KOHLIEHTPUPYETCS
Ha OAHOI YCTaHOBKE, 8 UMEHHO Ha TypOMHAaX BHYTPU JAHHON YCTaHOBKW. CrneflyeT Takke MOMHUTb, YTO ANS Onpe-
JeneHus cTparerum n paccTaHOBKU MPUOPUTETOB NOTpebyeTcst npoBeaeHue BCeobLLEN napanmensHON OLEHKN
BCEX KOHCTPYKLMIA 1 BCEro 060pyaoBaHus B cucteme. CUCTEeMHas cTpaTerus HanpasneHa Ha CHUXKEHUE NPOon3-
BOJACTBEHHbIX 3aTPaT U yBENUYEHUE PeHTabenbHOCTH.

[MonHoueHHag 6a3a gaHHbIX MOXKET ObITb co3a4aHa Npu HanNM4YUKU MHOPMaLMmM, HAaKOMMEHHON B TEYEHNE
aecartu u bonee ner. B cnyyae HEBO3MOXHOCTU NOMyYeHUs1 MHAOpMaLum 3a 0603HAYEHHbIN Nepuos BPEMEHU
J0nycKaeTCcs UCMOMNb30BaTh AAHHbIE 38 MEHbLUUI MPOMEXYTOK BPEMEHU, C YHETOM YMEHbLLEHUSA TOYHOCTH pe-
3ynbLTaToB.

YKenartenbHO UMETb AaHHbIE 3a 25-NETHUIN NepUoa: rMapPONornyeckne AaHHble U AaHHbIE MO BbipaboTke
3MEKTPO3HEPrum.

PekomeHayeTca cobupatb crieayoLLyio MHopMaLmio:

- KOMMYECTBO BbIPAOOTAHHOW 3HEPIUN U €€ CTOUMOCTD;

- OKasaHue BCnoMOraTernbHbIX YCNyr U UX CTOUMOCTb;

- 3aTpaTbl Ha paboTy K 3KCNyaTaLmio;

- HAEXXHOCTb TYPOUHbI, 3Ha4YeHMe K03 PULMEHTA UCMONb30BaHUst (MHOPMAaLUS O POCTOE — BbIHYXKAEH-
HOM U MAIaHUPYEMOM);

- rMapaBnUYECKNE AaHHbIE B MO0 cyLlecTBytoLein hopme (Mo pasrpyske no Yacam, Heaensam unm Mecs-
uam, pabounii Hanop, ypoBEHL BOAbI BepXHEro Obeda, ypoBEHL BOAbI HUXKHErO Obeda) 3a camblin oMM nepuos
peructpauuu;

- oueHka obopyaoBaHus (MexaHW4yeckasi LUenoCTHOCTb) U YEepTeXu ANsi BCEX OCHOBHbLIX KOMMOHEHTOB
TypOUH 1 BCnomoraTenbHOro 060pyaoBaHns U yCTPOMCTB;

- OLieHKa pabounx xapakTepUCTUMK (MEPBOHAYaNbHOE TECTUPOBAHWE MOAENW U/UIU UCNLITaHWA pabo4vmnx xa-
paKkTEPUCTUK NPOTOTUMA U HeAABHUE paboune UCNbITaHWA NPOTOTMNA UMW HEAABHUE UCTILITAHUS YCTPONCTBA);

- MHhopMaLWA O NepBOHAYarnbHbIX MyCKOHANAA0YHbIX paboTax;

- PyKOBOACTBA NO SKCNyaTaumu;

- UCTOPUIO M3MEHEHMI NePBOHAYaNbHOro 060pyA0BaHUS;

- HOpMaTHBHbIE TPEOOBAHUSA, TEKYLLME U OXKUAAEMBIE.

5.3.4.3 OueHkKa aaHHbIX

5.3.4.3.1 OCHOBHbIE NONOXeHUSA

OueHka JaHHbIX TPOBOAUTCA ANS TOrO, YTOObI BbISIBUTD:
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- TeHAeHuuto 06LLen Harpy3ku (Npou3BOAUTENIbHOCTL U MOTEPU) BO BPEMEHU;

- TEHAEHUMIO BbIPaboTKu 3HEPrum No rogam;

- TEHAEHLMIO roA0BO NPON3BOAUTENBHOCTM U SKCMyaTaLUUOHHLIX 3aTPaT BO BPEMEHM;

- TEHAEHLMIO NPUOLINK BO BPEMEHU;

- chakTop 3arpy3ku CTaHLMKU BO BPEMEHU;

- onpeaeneHue MexaHM4eckol LenoCTHOCTY TYPOUHBLI;

- onpejeneHne BO3MOXHOCTH YITYHLLIEHWUSA XapaKkTePUCTUK C TEKYLLMMM UNK NaHUPYEMbIMU MUAPaBANYEC-
KUMU YCIIOBUSAMMU.

5.3.4.3.2 HapgexxHOCTb YyCTAHOBKM, KOSULMEHT UCMONb30BAHWA U OrpaHMYeHHas paboTa

3HauUTENBHOE YBENMYEHNE BPEMEHU NPOCTOS YCTAHOBKU ABMAETCA NPUYMHON HEOOX0AUMOCTU PacCMOTpe-
HWSt BO3MOXHOCTU NMPOBEAEHUs1 PEMOHTHbIX paboT. Ho nepen Hayanom nioboro UccrnegoBaHusl BaKHO UMETb
NOMNHYIO MHpOPMALIMIO O BpPEMEHU NPOCTOEB YCTAHOBKU, UX NPUPOAE, YacTOTE U ANUTENLHOCTM B TEYEHUE NO
KpalnHein Mepe NnocneaHuX AecAT NET NS TOro, YTobbl ONpeaenuTb UX TEHAEHLMIO.

Mpw oLleHKe NPOCTOEB, CBA3AHHLIX C HEUCNPABHOCTbLIO 000PYA0BaHMS, CrieAyeT pasnuyaTh BbIHYXXAEHHbIE
nepuoabl NPOCTOSA U NNaHUPyEMbIe OTKITIOMEHMSA C LIENbIO PEMOHTA, TaK KaK OHU UMEIOT Pa3fMyHbIE NOCNeACTBUS
1 CTOMMOCTb. YacTo BbIHYXXAEeHHbIE NEPUOAbLI NPOCTOS BO3HWUKAIOT BCNEACTBUE HEBO3MOXHOCTM 3anycka. JTioboi
TUM NPOCTOS MOXET NPUBECTU, B AONONHEHME K HEMOCPEACTBEHHBIM KCMIyaTalUMOHHbIM 3aTparam, K 3HaYUTErNb-
HOVi noTepe NpnBbINM U3-3a NPOU3BOACTBEHHBIX MPUYKH UK U3-38 CTOMMOCTM 3aMEHbI SHEPTUM.

OrpaHuyeHusi Ha paboTy B onpeAeneHHbIX AnanazoHax MOLLHOCTEN MOTYT 3HAUMTENBHO CHU3UTL OnepaLm-
OHHYI0 TMBKOCTb YCTAHOBKM 1 NOMyYeHUe NpubbINu. YCTPaHEHUE UMM CHMKEHUE aHHbIX OrPaHUYEHUI JOTDKHO
ABNATLCS OAHOW U3 LIENEN MO YNYYLLEHUIO pabounx xapakTepUCTHK.

Bce 5T chakTopbl A0MKHbI BbITb MPUHSATHI BO BHUMAHUE NPW OLIEHKE MPOEKTA PEMOHTHbIX pabor.

5.3.4.3.3 PaboTa yCTaHOBKU U CTOUMOCTb TEXHUYECKOTO 06CNY>KNBaHUS

Ba)kHO monyuuTb BCIO MHPOPMALIMIO, KacatoLLyocs paboTel TYpOUHEI, LJOKYMEHTALMIO N0 TEXHUYECKOMY
06Cny>XMBaHUIO O PEMOHTAX, KOTOPbIE MPOBOAUMUCH, M BPEMEHU (MU CTOMMOCTM C y4ETOM MHMNALIMK), KOTOPOE
6bI510 NOTPAYEHO HA PEMOHTHbIE paboTbl B TeMEHUEe NocneaHNUX AecaTu net unu 6onee net. flaHHas uHcopmauma
Oynert Cry>XUTb MHCTPYMEHTOM NMPY OLIEHKE U3HOCA TYPOUHBI, Npy 06GHAPYXEeHUW NPOONEMHBIX KOMIMOHEHTOB U NPU
onpeaeneHuun NOTEHLUanbHOro CHUKEHUS CTOMMOCTM MOCHE OCYLLECTBIIEHNSA NPOEKTa PEMOHTHbIX paboT Typou-
Hbl.

CHWKEHWE NOTEHLMATIBHON CTOMMOCTU TEXHUYECKOr0 06CNy>KMBaHWUA 0ObIYHO ABMNAETCA BTOPUYHLIMU K APY-
TMM NPEUMyLLECTBaM, OAHAKO OHU TaKKe AOMMKHbI 6bITb PACCMOTPEHbI B AETaNlbHOM SKOHOMWUYECKOM aHanm3e
CPaBHUTENbHbIX BAPUAHTOB.

TaroKe BaXXHO NPOaHaNM3npoBaTk NPUYKMHBLI Npobnem. Hanpumep, ABNAIOTCA N OHU ClyYaiHbIMKU HEUCNpas-
HOCTSAIMM UK NOBTOPSEMbIMU HEUCTIPABHOCTAIMU O HUX U TEX KE YacTel, CBA3aHHbIMU C HeA0CTATKAMU KOHCTPYK-
LMK, HanpuMep TpeLLUHbI B paboyeM konece, KaBUTaLMOHHANA 9p03ns, BUBpaums v rufipaBnmyeckas Hecra-
OUNBHOCTb, MK NpobnemMamu, CBA3aHHLIMU C OTCYTCTBYIOLLMMM U HEUCTIPABHBIMWU UHCTPYMEHTaMMU.

5.3.4.4 OnpepeneHune CpaBHUTENbHLIX BAPUAHTOB

JonXHo BbITb N3y4EHO AOCTATOYHOE KOIMYECTBO BAPUAHTOB, YTOOLI YOEAUTLCSA B TOM, YTO Obin BbIOpaH
Haunyywmii. MoxeT BbITb BbISBNEHO B0IbLIOE KONMYECTBO pasnnyHbIX KOMBUHALWI NPOEKTHBIX XapaKTepUCTUK
TYPBUHBI, MEPONPUATWIA ANA YBENMYEHUA NPOAOMKUTENBHOCTM CPOKA Cry Db, YMEHbLLUEHUSI NPOAOIIMUTENILHOCTU
BPEMEHW NPOCTOA U T. . [Ans OrpaHnYEHUA KONUYECTBA BApUAHTOB, KOTOPLIE AOMKHbI ObITb M3YYEHbI, U BPEMEHH,
NOTPaYeHHOro Ha U3y4eHne, HeoBXxoAMMO NCMONb30BaTb NorMyeckuii Metog otbopa. Metog otbopa CyLLeCTBEHHO
3aBUCUT OT MeCTa NpoBeAEHUA PaboT U BnagesbLa, N03TOMY He MOXET ObITb ONUCaH B HACTOSILLIEM CTaHAApTe.
OnpegenexHne HannyyLLero CpaBHUTENLHOTO BapUaHTa SBNAETCA MHTEPAKTUBHBIM NPOLIECCOM, TPEDYIOLLMM Hanu-
YKUA YMEHWIA LIENON KOMaHAbl NPOEKTMPOBLUMKOB NPU NPOBEAEHUU SKCNEPTU3bl. HoBasA KOHCTPykLusi pabovero
Konieca MOXET NPUBECTU K 3HAYUTENIbHOMY YBESIMYEHMUIO NPOU3BOAUTENBHOCTU. O HAKO €CNU ANS YBENUYEHUA
Npou3BOAMTENBHOCTU paboyero koneca noTpedyeTcs OTPEMOHTMPOBATL UMK 3aMEHUTL MHOXKECTBO MEXaHUYEC-
KMX WU 3NEKTPUYECKMX Y3NOB CUIOBOTO arperaTa, Takoi BapuaHT He MOXKET ObITb MPU3HAH HAUMYYLLMM peLue-
HUEM.

Kaxkabili BapuaHT AOMMKEH NpeaycMaTpuBaTh CaMOCTOSATENbHbI aHanu3 ¢ onpegenieHueM NpeMmyLLecTs,
CTOMMOCTU U 9KOHOMWYECKOrO aHanumaa.

MpumMepbl M3MEHEHMIT 3NEMEHTOB NMPOTOYHON YaCTU, KOTOPbIE MOTYT NMPUBECTY K Pa3NUYHbLIM CPABHUTENb-
HbIM BapuaHTam:

- 3aMeHNTb paBoyee Koneco, BKNOYasn HOBbIE HEMOABUXHbIE Y BPALLAIOLLIMECS KOMNEHCALMOHHbIE KONbLa,
€CIn BO3MOXHO;
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- 0BHOBUTL MOBEPXHOCTM NPOTOYHON YaCTy;

- U3MEHUTb POPMY CTaTOPHbIX KOFOHH;

- U3MEHUTb UMW 3aMEeHUTb HanpaBnsoLLMeE NONaTKK;

- YBENWUYMTL OTKPLITUE HANPaBnSIoLLEro annapara;

- UBMEHUTb POPMY OTCAChIBAOLLIEN TPYObI;

- U3MEHUTb BNYCKHOM KnanaH TypOuHbl MM 3aMEHUTb €r0;

- U3MEHUTb KPbILLKY TYPOUHLI ANS pa3meLyeHns 6onee ahPeKTUBHOTO YMIOTHEHUS.

Ecnun nponssoautensHOCTb TypOWHBI BO3PACTET, TO HEOOXOAUMO NMPOAHANU3NPOBATh BCE KOMMOHEHTBI (Me-
XaHUYECKME U IMEKTPUYECKUE) B CUITOBON YCTAHOBKE, BKIOYAS CMEAYIOLLME:

- KaHanbl, NOABOASALLME TYHHENN U LUIO3bI;

- Barnbl;

- X0[ CEPBOABUraTENA HaNpaBnSAoLLEro annapara u paboyee JaBneHue;

- XOA cepBoABuUraTens NnoBOPOTHO-NONACTHOro paboyero koneca (Kannaxa) v aaBneHue;

- OMOPHO-YNOPHbIA NOALLUUMHMK;

- perynsropsi;

- reHepaTopsl;

- LUMHBI U Kabenu;

- TpaHcdopMaTophl;

- CUCTEMbI BO3OYKAEHUS;

- NIMHUK Nepeaayn;

- 060pyaOBaHUE NEPEKITIOYEHNS.

SnekTpudeckoe 060pya0BaHNUE HE ABNSETCS NPEAMETOM PACCMOTPEHUS HACTOALLIETO CTaHaapTa.

OueHka MeponpuaTuii AomkHa ObITb NPOBEAEHA PA3AENIbHO NO HANPABMEHNUSAM:

- MEPONPUSTUS ANS MOBbILLEHUS NPOU3BOAUTENBHOCTH;

- ANS BOCCTaHOBIEHUSA TPeByeMOro ypoBHA HAAEXKHOCTH;

- ANA NPOYMX LieNe, Hanpumep OXpaHbl OKPY>KaLoLLIEW CPEAbl, PELLEHUS CoLMantbHbIX 3aaa4 U HopMaTuB-
HbIX NpoBnem.

[ns anexkTpocTaHumm ¢ 605bLUIMM KONUYECTBOM YCTPONCTB U HU3KUM KO3(PPULIMEHTOM NCNONL30BaHUS Crle-
JYET OLEHUTb, HYXHO N NPOBOAUTL NPOUNAKTUKY BCEX YacTell HAa O4HOM YPOBHE CIIOXKHOCTMW. YCTPONCTRA,
KOTOpPble HaxoAsaTCs B paboTe NOCTOSAHHO, MOTYT ObITb OTPEMOHTUPOBAHLI M paboTaTh Aanblue, a yCTPOMCTBA,
KOTOpble WCMOMb3YITCA PeaKo W HEMPOAOIMKATENLHO BO BPEMS NUKOBOM HArpy3ku, MOTryT HE NoABepraTbcs
PEMOHTY.

O6bI4HO npodunakTuyeckne paboTbl MOXHO npoBecTn Ge3 pasbopa TypOuHbl. OQHAKO HEKOTOPbLIE
npobnemsbl, HaNpPUMep TPELLMHY Ha NOBEPXHOCTU NPOTOYHON YacTu 06MULIOBKU, HENb3sl 0GHAPYXUTb A0 TEX MOP,
noka ycTpoicTBo He Oyaer pa3obpaHo. Takoi pEMOHT MOXET BbI3BaTb 3HAYUTENbHOE YBENUYEHNE BPEMEHN
npocTos. Moa0OHbIE HELUTATHBLIE CUTYALIMK AOMMKHBI ObITb BKMIOYEHb! B MIOOON NMaH No PEMOHTY.

5.3.4.5 OnpegeneHue coaepXaHus CPaBHUTENbHbIX BAPUAHTOB

NS Kaxaoro CPaBHUTENLHOIO BapUaHTa HEOOX0ANMO AeTanNbHO NEPEYUCTUTL NNAHMPYEMbIE U3MEHEHUS
UM 3ameHy aneMeHToB 060pya0BaHUs. BaxkHO onpeaennTsb, Kakue AeTanu MoryT ObiTb 3aMEHEHBI BO BPEMS
OCTaHOBKM arperaTta. [JaHHbIN CNNCOK 3aMEHSIEMOro 060PyA0BaHKUSA NO3BONUT ONPEAENUTL 3aTpaThl U BbIpaboTaTb
TpeboBaHMA N0 4OCTaBKe 000PYAOBaHMS.

HecmoTps Ha TO, UTO HACTOALLMIA CTaHAaPT ONUCLIBAET TONBLKO BONPOCHI PEMOHTA 3MEMEHTOB TYpOUHBI,
CBeJlIEHUS O 3aMEHE U PeMOHTe JeTarnein HeoOXoaMMO NPUroTOBUTL A11S BCEro 060pyA0BaHuUs, BKIOYas peryns-
TOp, reHeparop, TpaHcpopmaTop U T. 4. Takke AOIKHBI NpeaycMaTpuBaThbCs NMiobble U3MEHEHUS K UHXKEHEPHBIM
KOHCTPYKLMSM.

5.3.4.6 OnpegeneHne CTOMMOCTU CPaBHUTENbHbLIX BAPUAHTOB

Mpw onpeeneHnn CTOMMOCTU PEMOHTHbIX paboT AOKHBI PACCMaTpUBaTbLCS CrieayoLme aremMeHTbl:

- 3aTpaTbl, CBsI3aHHbIE C NOCTaBKOWM HOBbLIX UM 3aMEHO 31TIEMEHTOB;

- 3aTparTbl, CBAA3aHHbIE C NPOEKTUPOBAHWUEM U MPOEKTOM BriaZesibLia, MOCTABLUMKOB U KOHCYILTAHTOB;

- 3aTpaTbl, CBA3aHHbIE C U3MEHEHMEM CYLLIECTBYIOLLIMX SNEMEHTOB;

- eAIMHOBPEMEHHbIE 3aTpaThbl, TAKNE Kak MOAENbHbIE TECTbI, MONEBbLIE UCMbITAHMS, 3aTpaTbl HA 06pasLpbl
UT. a.;

- 3aTparbl Ha nonesble paboTbl: pasbopka, NOBTOPHAsA cOOpKa, MaluMHHAasi 06paboTka, PEMOHT KpaHa U T. 4.;

- 3aTpaTbl U3-3a NOTEPAHHOW NPUOLINK BO BPEMSA NPOCTOS (SNEKTPOIHEPTUS, MOLLHOCTL U APYrMe AONOMHU-
TenbHble CnyX0bl);
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- UBMEHEHUS1 CTOMMOCTU PaboTbl U PEMOHTA;

- BEPOSATHOCTb HEONPeAeneHHbIX NPo6nem Ha aTanax niaHMpPOBaHuUs;

- hpyHaHCUpOBaHKe UMK NPOLIEHTHbLIE HAYNCNEHUS;

- LWKana HaabaBoK U CKMAOK;

- 3aTpaThbl HA OXpaHy OKPYXKaloLLEW Cpeabl, COLManbHbIE U NPABOBbLIE BONPOCHI.

5.3.4.7 Bblbop rpadmka OTKIIOYEHUS AN CPAaBHMTEbHbLIX BAPUAHTOB

[nga kaxaoro cpaBHUTENBHOIO BapuaHTa A0MMKeH ObITb pacCMOTPEH rpadhuk OTKNoHeHUs 060pyA0BaHUS.
Bpemsa roga, korga npousBOASAT OTKMKOYEHME YCTaHOBKM, U NPOAOIMKMTENbHOCTb OTKNIOYEHUS!, KaK NpaBuiio,
CYLLECTBEHHO BNUSAIOT Ha BENUYMHY NOTEPb U3-3a HEAOMPOU3BOACTBA ANEKTPOIHeprun. OTKMOYEeHUe 0AHOro
YCTPOWCTBA B 04 BO3MOXHO NPOM3BECTU B NEPUOA BPEMEHU, KOraa NOTPeBHOCTL B 3NEKTPOIHEPrMU HEBENMKA U
nokasarenu CTOMMOCTU 3MEKTPOSHEPTUM MUHUMASbHLIE, NPU 3TOM CTOUMOCTb KQXA0ro OTKITIOUYEHUS J0IDKHA
BKNMO4YaTb CTOMMOCTb NOATOTOBUTENTbHbLIX paﬁOT U CTOUMOCTb ﬂeMOGMHMSaLWIOHHbIX paﬁoT, 1 CTOUMOCTb NMOBTOP-
HOTO BKMIOYEHUS. [Nnsi aneKTpoCTaHuuI, COCTOALMX U3 BONbLLOro KONUYeCTBa rMapoarperaToB CPaBHUTENLHO
HeGOMbLION MOLLHOCTM, NOCMEeAOBATENbHOE OTKMIOYEHME TMAPOArperaToB ANsi PEMOHTA NO3BONUT CHU3UTL
CTOMMOCTb 3aTpaT Ha NoAroToBUTENbHLIE paboThl M paboTel HAa AemMobunusaumio, o6ecneynTb CTabUNbLHOCTb
PEMOHTHOrO nNepcoHana. B aToM cnyyae Bnagened anekTpocTaHuumu CMOoXeT ObiCTpee nony4uTb Npubbins. Bo
MHOImMX cny4vasx nocnegoBareribHbl€ OTKNIOYEeHUA He 6ynyT 9KOHOMUYECKU onpasaaHsl, T. K. BpEMA OTKIMIOHYEHUA
rMapoarperaToB MOXET 3aTparmBatb NeEPUOAbl, B KOTOPbIE ANEKTPOCTaHUMW NONYYAIOT MaKCUMarbHbIM AOXO0A, K
TOMY € BO BpPeMS NocnefoBarTenbHbIX OTKNIOYEHUI anekTpocTaHuum 6yayT He B COCTOSIHUM Y10BNETBOPATL
MOKPbITUE MUKOBOW MOLLHOCTH.

5.3.4.8 OnpegeneHue NpeMMyLLECTB CPAaBHUTENbHbLIX BAPUAHTOB

MpeumyLiecTsa AN KaXxa0ro CpaBHUTENBHOrO BapuaHTa onpeaensaoTca No Cneayowmum npu3Hakam:

- NOfny4eHne oxugaemMbix paboumnx xapakrepucTuk 06opyaoBaHus, ero 3 PEKTUBHOCTU M NPOU3BOAUTENb-
HOCTM NPU CYLLECTBYHOLLIMX FTMAPONOrMYECKMX YCIIOBUSIX,  TAIOKE NPOU3BOAUTENLHOCTU U 3 (PEKTUBHOCTU PEMOH-
THOrO nepcoHana;

- pacyeT yBenuyeHus npubbinm B PMHAHCOBOM aHaNU3e Ha OCHOBE MaTeMaTU4eCKoNn MOAENU YNPaBeHUs
paboToii SNEeKTpOCTaHLUMKM C 3aAaHHbIMKM pabouummu xapakTepucTukamu 00OpyAOBaHUA, YCTAHOBIEHHOW
CXeMOM 3KCnnyaTaummn u 0xMaaemMbiM KONIMYECTBOM NPOM3BEAEHHON ANA 3aA4aHHOTO KONMYECTBA NeT 3NeKTPo-
3Hepruu;

- OLIEHKa CTOMMOCTM 3KCNyaTaLUMOHHbIX PACXOA0B U PACXOA0B HA TEXHMYECKOE 00CNyXMBAHUE;

- OL|€HKA JOMOMNHUTENbHBIX BbIFOA.

5.3.4.9 YnpaBneHue puckammn CpaBHUTENbHLIX BaPUAHTOB

Purcku kaxaoro u3 cpaBHUTESIbHLIX BAPUAHTOB A0IDKHBI ObITb U3y4Y€Hbl, NPOCYUTAHDbI U OLIEHEHbI. 30HbI pUC-
Ka BKMo4valoT B ceba cnegyiowyee:

- HE IOCTUXKEHME 3aaHHOTO YPOBHA NPOM3BOAUTENBHOCTU (MOLLHOCTU, 3PPEKTMBHOCTU, HECTAOUNBHOCTb
rMAPaBNMYECKUX XaPaKTEPUCTUK U KABUTALIMOHHBIN NUTTUHI);

- 0TKa3 Unu paspyLUeHne AeTanei, 351eMEeHTOB KOHCTPYKLMKU KOTOPbIE He Bbinu OTPEMOHTUPOBAaHbI U pacyeT
COMpsKEHHbIX NOTEPb BLIPABOTKU 3NEKTPOSHEPTUM;

- NOBpeXAEHNE aeTanei, 3NeMeHTOB KOHCTPYKLWIA, KOTOPbIE HE NITAHWPOBANUCh ANsi pPEMOHTA, obHapy-
JXEHHO€ Nocne AeMOHTaXka,;

- POCT CTaBOK (PEKOMEHAYETCA aHANU3 YyBCTBUTENBHOCTH);

- PUCK, CBSI3@HHbIN C KYpCOM BantoT (ECAM 3TO aKTyarnbHO);

- COOTHOLLIEHWE 3aTpaT U NpuBbIny (PEKOMEHAYETCS aHanNuU3 YyBCTBUTENbLHOCTH);

- ANUTENbHbIE NEPUOALI OTKITIOYEHUS SNEKTPOIHEPTUU U MOTEPU, CBA3AHHBIE C 3TUM;

- PUCK, CBSI3aHHbIN C 5@30MaCHOCTbLIO, OKPY>KaloLen cpeaoi U T. A.;

- KOHBIOHKTYpPA PbIHKA;

- PUCK, CBSI3aHHbIIi C MaTepUarnbHON OTBETCTBEHHOCTbIO.

Heo6xoAMMO OTMETUTb, YTO YPOBEHb PUCKA K&KA0I0 U3 CPABHUTESNbHBLIX BAPMAHTOB ONpeaensieTcs nepey-
HEM NPUCYLLMX EMY PUCKOB.

5.3.4.10 SKOHOMMYECKMIN aHANN3 ansTepHaTuB

Onsa Bbibopa ONTUMAanbLHOrO pPeLLeHUst He0OXOAMMO BbINONMHUTL 9KOHOMUYECKUI aHANU3 ANA KaXKA0ro
BapuaHTa. [ns BblpaboTkn huHaHCOBLIX TPeBoBaHMI M 06LLEN NEPCNEKTUBHOCTM NPOEKTa Nocre BbiGopa onTu-
MarbHOrO peLLeHNs He0OX0AMMO BbIMOSHUTL (PUHAHCOBbLIN aHANMS.
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5.4 Cneunduko-TexHnyeckue Tpe6oBaHusa Ha pase NOAroTOBKN K TeHAepaMm

6.4.1 OCHOBHbIE NONOXeHUA

TpeGoBaHMA HACTOALLETO NOAMYHKTA MOTYT NPUMEHATLCH NGO NpU onpeaeneHun LueHbl, NInbo Nnpu cocTas-
NeHWUK KOHTpaKTa ¢ napTHepamu. TOUHOE CoAepPXKaHUe AOKYMEHTOB NPU ABYX NMOAX0AAX MOXET OTIIMYATLCA.

5.4.2 TexHnyeckue Tpe6oBaHus

O6bem NocTaBKK KaXKAoro BUAa AEsITENbHOCTM UM y3Na, LIENW U OLiEHKa OTBETCTBEHHOCTH U rpadhmk Npoek-
Ta A0MKHbI ObITb ONpeaeneHbl TOYHO U YETKO.

Bo Bpems HanucaHua TexHMYeCKnxX TpeboBaHUi AN NPOeKTa N0 PEMOHTY TPYAHO OCBETUTHL BCIO paboTy B
AeTansix v BbiNOMHUTbL pa3aeneHne 0053aHHOCTEN MexXay NoAPAAYUKAMM U BRagenbLem, T. K. CITy4aloTcs He-
npeackasyemMbie CoObITUA, KOTOPbIE MPUBOAAT K NOCNEAYIOLLMM M3MEHEHUAM. B KOHTPaKT A0mMKeH ObITb BKNIOYEH
NyHKT 06 nameHeHusx 8 06beme 1 AononHuTenbHoNn pabore. CtaBku 3apaGoTHOM NNaTbl ANA pa3nuuHbIX Npodec-
CUIi TaKKe AOMKHbI ObITb YNOMSAHYThI B TEHAEPE, YTOObI NOKPLITL AONONHUTENBHYIO paboTy, BKIIOYasA NONEBoOn
Tpya. Takke B TeHAEPE AOMKHbI ObITh YKa3aHbl LIEHbI ONpeaensieMbiX NOTEHUUAaNbHbIX A0NOSTHUTENbHbIX NOCTaB-
naembixaeTanen.

Mpachuk Bcex paboT AomkeH ObITb YETKO onpeaeneH. 3Ty paboTbl AOMKHbLI BKAOYATL OLEHKY, onpeaeneHue
obbema, NoAroTOBKY TEXHUHYECKUX TPeO0BaHUI, KOHCYNLTaLMK, NOCTaBKy 000pyA0BaHUSA, NPOBEAEHUE PEMOHTA
o6opyaoBaHus, pasbopky, NOBTOPHYIO COOPKY, ynpaBneHne NpoekToM u T. 4.

Mnanvupyemble ynydleHus pabounx xapakTepUCTUK AOIDKHbI ObITb YETKO ONpeAeneHbl B OTHOLLEHUM S1eKT-
pocHabxeHusi, 3¢pPEeKTUBHOCTH, KABUTALIMOHHOM 3p03uM U pabouen CTabuNbHOCTU. YNyulleHuA pabounx xapakTe-
PUCTUK TYPOUHBI MOTYT BbITb ONPEAENeHbl C NOMOLLBIO TECTA NEpPEe; OCTAHOBKON arperarta, 3a KOTOpbIM crneayeT
TECT NOCIe OKOHYaHUA OCTAHOBKM; 00a BbINOMHAOTCH Ha TOM Xe YCTPOWCTBE, C UCMIONb30BAHUEM TAKUX e METO-
0B U XenaTenbHO UCMOSb3YS TakWe e UHCTPYMEHTbI, TECTbl MPOBOAUT Ta e TeCTOBAas komaHAaa.

Mpu noarotoBke TexHUYeckux TpeboBaHui TpebyeTcs peleHne no MeToay NOATBEPXKAEHUA rapaHTun
paboumx xapakTePUCTUK: TECTUPOBAHWE MOAENU UK CPAaBHUTENBHOE UM aGCONIOTHOE TeCTUpOBaHUe achceKTus-
HOCTM (B 3aBOAE) UM U TO, U ApYroe.

Cpega, B KOTOPOI NOArOTABNMBAETCA TEXHUYECKANA cneuudukaLms u B KOTOPON NPUBIEKAIOTCA YYACTHUKK
KOMaHAbl, OyaeT 3aBUCETb OT BLIOPAHHOI CTPaTerny BuIMONIHEHUS NPOEKTa N0 PEMOHTY.

5.4.3 TeHaepHana OOKYMEHTALUA M OLEHKa TEHOEepPOB

ToyHOE 1CnonbL30BaHNEe TEHAEPHOWN AOKYMEHTaL MK OyaeT 3aBUCETh OT TUMNA UCMONb3YEMOro KOHTpakTa. TeH-
JAepHas AOKYMEeHTaLUmMs MOXeT BbITb MCNONb30BaHa Ansi BbIOOpa napTHepa Ui napTHepoB (B Ha4ane nNpoekTa),
NOCTAaBKW KOMMOHEHTOB W/WNK YCNYT, UNK ANA TOro U Apyroro. Lienb n 3aaaymn TeHaepHbIX AOKYMEHTOB ANS NPOEK-
Ta PEMOHTA ABNAOTCA TAKUMM XKE, KaK U ANA APYTUX KPYNMHBIX KOHTPAKTOB.

W3 cogepaHusl TEHAEPHON AOKYMEHTAaLMK JOMKHO ObITb ACHO, YTO NpeTeHAeHTbl ByayT noaaBaTtb JAOKy-
MEHTbI U OLEHUBATLCA Ha 06LMX OCHOBAHUAX. Onsi Toro, YTobbl 3TOr0 A0CTUYL, BNaaeney AOIDKeH caenarb
AOCTYMHbIM ANSA BCEX NPETEHAEHTOB MHDOPMAaLMIO, OTHOCSLLYIOCS K NPOEKTUPOBaHMIO M paboTe CyLLecTBYIOLLEN
YCTaHOBKU M BCIO MHCPOPMALUIO MO YCIIOBUSIM. OTO AOSDKHO ObITh CAEMAHO C YY4ETOM CYLLECTBYIOLLEIO 3aKOHOAA-
TENbCTBA B chepe 3aLumMThbl aBTOPCKMX Npae. TeHAepHbIE OKYMEHTbI A0DKHbI FapaHTUpOBaTh 00si3aTenbHOe noce-
LLIEHNE NMOLLAAKM HAa PAaHHEM CPOKe TeHaepa, C AOCTYNOM K MPOTOYHOW 4acTi TYPOUHbBI, U 06 9TOM J0MKHbI ObITh
MHPOPMUPOBAHLI BCE NPETEHAEHTDI.

B npouecce oueHku TeHaepa AOMKHA ObiTb MPeayCMOTPEHA BO3MOXHOCTb ANA AOMOSHUTENbHBIX
pasbACHEHWI U u3meHeHun. TpebosaHUsA NO yNydLLEHMIO pabouNX XapakTEPUCTUK AOSMKHBI TLUATENBHO aHanm3u-
poBaTtbCa Ans T0ro, YTobbl yoeaAUTLCA B TEXHUYECKOI NOTMKe, KOTOpas NpYMBena noTeHUManbLHOro nocTaBLUmKa K
3aKMIOYEHNAM NO NPOBEAEHUI0 PEMOHTA, OCOBGEHHO B 06nacTu pemMOHTa UM 3aMeHbl TYPOUH, T. K. Apyrue
KOMMOHEHTbI BOAOTOKA U CKOPOCTb YCTAHOBKU MOTYT HE MOAXOAUTb A HOBOTO COBPEMEHHOro pabouero koneca
TYpOUHBI.

Kputepuu oueHku TeHAepa AOMKHbI ObITb YeTKO onpezeneHbl. CTOMMOCTb ONONHUTENBHO BbipaboTaHHOM
3Hepruu, KBT-4, yawe Bcero onpeaenseTcs CTOMMOCTbIO YBENTMUYEHUA cpeaHel 9¢pheKTUBHOCTU W/unu ysenuye-
HUA MoLHOCTU. TeHaepHasa AOKYMEHTaUMA A0mKkHA NMBO0 AeTanbHO YTOMHATL KPUTEPUK OLEHKM TeHAepa, nubo
YTOUHATb BAPUAHTLI, KOTOPbLIE AOMKHBI ObITb OLEHEHBI U ONUCaHBI B TEHAEPE BMECTE C UX BIMAHMEM HA rapaHTu-
poBaHHy10 pabory.

Opyrum KnoveBbIM KpUTEPUEM ABMAETCA CTOMMOCTb BPEMEHU NPOCTOS, KOTOPas MOXET ObITb NpeAcTaBre-
Ha Kak CTOUMOCTb 3a A€Hb B TEKYLLEM rogy. YnpasrneHue nepmoaoM NPOCTOSA BKIIOYAET paccMoTpeHust banaHca
MeXay CTOMMOCTSIMU HOBbIX YacCTen ANs 3aMeHbl NPU PEMOHTE W 3aTPaT, BbI3BAHHbLIX ANIUTENbHOCTbLIO NPOCTOS.
Bnaaeney MoxeT ycTaHOBUTL GOHYChI 3a paHHee 3aBepLUEHUE U LITPadHbIE CAHKLMK 3a 3a4EPXKKY 3aBEpPLUEHUS
npoexra.
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CrpaTerum oueHkM paboumx xapakTepUCTUK JOMKHbI FTApaHTUPOBATb, YTO YYaCTHUKM TEHAEPA NOAAK0T Npea-
NOXEHWE Ha pearnbHbIil YPOBEHb rapaHTuit. Bce 9Tu rapaHTum BKNIOYAKT OLEHKY rapaHTuin pabovnx xapakrepuc-
TUK BO BPEMSI OLIEHKU TEHAEPA C BbIOPAHHbLIM NOAPAAYUKOM, NMPU 3TOM HEKOTOPLIE U3 HUX BKIIOYAIOT OOHYChI U
LwTpadbl 3a 3aBepLUeHne MOAENMbHbIX U NMONEBbLIX UCMbITAHUNA.

5.4.4 3aknioyeHne KOHTpakKTa

KoHTpakTHbIe OKYMEHTbI AOSMKHbI COrnacoBbIBaTLCA CO BCEMU APYTMMU JOKYMEHTaMu, UCNOMb3yEMbIMU
nepej 3akrno4yeHnemM KOHTpakTa. 3Tu U APYrue AOKYMEHTbI BKIMIOYAIOT TEHAEPHYIO AOKYMEHTaUWIO, BCE rpadimku K
TEHAEPHON JJOKYMEHTAaLMM, TEHAEP BbIOPaHHOIO MOCTaBLUMKa (MOCTABLUMKOB), MPOTOKON Pa3bACHUTENbHLIX COBE-
LaHWi U/unu NneperoBopoB U MoBYI0 APYryo AOKYMEHTauUuIo, KOTopas MOXET ObiTb CBA3aHA C BbIMONIHEHNEM
KOHTpakTa. KoHTpakTHasa AokymeHTauusa Byaet onpeaensitb BCe BapuaHTbl U 06 beM ansTepHaTuB, KOTOPbIE AOM-
Hbl COXPaHATLCA ANS1 BbIMONHEHUS NPOEKTa.

5.5 BbinonHeHue npoekra

5.5.1 MoaenbHbIe UCNbITAHUA

Bnaaenew A0mKeH OTCNEXUBaTb BCE NoCrieAyoLme AeCTBUS B NPOLLecce Uiu npu onpeaeneHnm oobema
paboT, TpebyeMoro BHyTpeHHEN NONUTUKONA:

- pe3yneraThl NPOEKTUPOBAHUSA, YEPTEXW U CneumduKaLyum Ha MaTepuarnsl;

- NPOM3BOACTBO C Y4ETOM COOTBETCTBYHIOLLUX AOMYCKOB U COOTBETCTBMI YEPTEXEN M cneundukayuii Ha
martepuansi;

- MOHTa)X B OTHOLLEHMM COOTBETCTBUS YepTEXam, 0Myckam v npoLesypam;

- UCnbITaHUsi MoZenu TypouHbl B nabopaTtopuu NpoussoaAUTENS UK, €CIIM HEOBX0AMMO, B HE3aBUCMMOM
nabopaTopuun, BKNOYasi kKanubpoBKy NpMGOpOB.

Ecnu BbIOMPaeTCA BapuaHT KOHKYPCHBIX TOPrOB, KOTOPLIN NPeayCMaTPUBAET UCTILITAHUA MOAENEN TypOuH,
Ans UX NocneayoLero CpaBHeHUs, B nabopaTopum Npon3BOAMTENSA U HE3ABUCMMON NabopaTopuu, TO JOIDKHBI
ObITb BLIOPaHbI, NO KpaiHeli Mepe, ABa NOCTaBLLMKa TYPOUH.

Ba)kHO NOHMMATb, YTO NOSHOCTLIO COOTBETCTBYIOLLME MOAENbHbLIE UCNbITAHWA BYAYT CNYXXUTb rapaHTuen
BO3BpaTa [10X00B, KOTOpble ByAyT Nony4eHbl NOCHe YyCOBEPLUEHCTBOBAHUSA YCTPOMCTB, NPU YCNOBUU, YTO HE
HapyLUMTCS COCTOSIHUE BCEi NOBEPXHOCTU NPOTOYHOM YacTu. MosToMy Npu NNaHMpOBaHMM NMPOEKTA MOXHO npe-
JYCMOTPETb UCTILITAHWA NO OTAENBbHbLIM KOHTPAKTAM Ha PAHHEN CTaAuK AETanbHOr0 UCCMNEA0BAHNS.

Ecnu npoekT cpaBHUTENBbHO HEGONBLLOW, MOAENBHbIE UCTILITAHUSA MOTYT ObITh 9KOHOMUYECKN HELLeNecoob-
pasHbiMK. B Takux criyqyasx npoekT MOXeT npeaycmMaTpuBaTk MaTEMaTUYECKOE MOAENMPOBaHUE NPOLIECCOB UIN
YCTPOWCTB BMECTO MOAENBHbIX UCTLITAHMIA.

5.5.2 NpoekrupoBaHne, KOHCTPYKLUA, MOHTaX U TeCTUpOBaHUe

Bnapeneuy B npouecce onpeaeneHusi o6bema paboT JOMKEH OTCNEXMBaThL UCMONHEHNE Cneayowmx aeii-
CTBUM:

- KOHCTPYKLIMSI Y3IT0B, YEPTEXU U crieumdukaummu Ha maTepuarnsi;

- BbIGOP MaTepManoB No CPABHEHMIO C YKa3aHHbIMK MaTepuanamu;

- TPeGOBaHMSA K rapaHTUK Ka4eCTBA U KOHTPOIIO kKayecTBa (OCMOTPY);

- 32BOACKMNE UCTIbITAHUSI U OCMOTPbI;

- KOHTPOJIb Pa3MepPOB U COOTBETCTBYHOLLEE NOATBEPXAEHME (0COBEHHO AN paboyero koneca) B COOTBET-
cTBUM C [1] n TEXHMYECKUMU TPEBOBAHMAMN KOHTPAKTA;

- pazbopka nnoLuaaku, BOCCTaHOBIEHWE UMW U3MEHEHUSI Y3MO0B, MOBTOPHas cbopka 1 0Tnaaka;

- BBO/ YCTPOMCTBA B SKCMIyaTaumio;

- NPOTOTUMHbIE 3KCNIyaTaUMOHHbIE UCTIbITAHNS (aBContoTHasA 3hHEKTUBHOCTL), TECTUPOBAHME NMUTaHUS UK
onpeaerneHne CTPoOUTENbHbIX CBOWCTB rPyHTa (CpaBHUTENbHAA 3PAEKTUBHOCTD);

- TECTUpPOBaHue cOpoca Harpy3ku;

- TecTupoBaHue pabouero koneca anst onpeaeneHns COGCTBEHHbIX YaCcToT 1 hopm BUBpauuii;

- NpoBepKa ykasarterei KOMNOHEHTOB TYPOUHbI;

- ucneiTaHusa auddepeHuMansHOro JaBneHns CeppoaBuraTens;

- MexXaHW4eckoe TennoBoe UCMbITaHue — U3MepeHne TeMnepaTyp NOALLUMMHUKA U Macna;

5.6 OueHKa pe3ynbLTaTOB U COOTBETCTBME rAPaHTUmn

5.6.1 OOwwmMe nonoxeHus

[apaHTuA MOXET YCTaHABNMMBATLCA Ha:

- MOAEPHM3NPOBaHHOE anekTpoobopyaoBaHue u/mnm ahHEKTUBHOCTb YCTPOWCTB, OCHOBAHHbIE HA MOAENb-
HOM TE€CTMPOBAHWUM MMM MPOTOTUMHBIX (OTHOCUTENbHBIX UM aDCONIOTHBIX) UCTILITAHUSX;
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- BbIMOJNTHEHUE NPOrpamMmbl;

- AONYCTUMbIN Npeaen paspyLueHus (9p03nmn) BCrneacTBme KapuTauuy,

- OrpaHUYEeHUe PasroHHOro Ynucna obopoToB.

5.6.2 OueHka paboTbl TYPOUHDI

OueHka paboTbl TYpOUHbBI 06bIMHO BbIMONHAETCA CTAHAAPTHO C MOMOLLbIO MOAENbHbIX UCMNbITAHWUI B COOT-
BETCTBUU C [1] W/Mnn NpOTOTUNHBIX UCMbITAHMIA (2BCOMIOTHLIX MM OTHOCUTENbHLIX) B COOTBETCTBUM C TOCT 28842,
B 3aBUCMMOCTH OT TOr0, 4TO TPebyeTca B COOTBETCTBMM C KOHTPAKTHOM AoKyMeHTaumen. FTOCT 28842 ycraHaBnu-
BaeT Tpe6OBaHVIFI KnNoArotoBkKe UCMbITAHNI HA nnowjagke, YTOObI onpeaennutb 006bEeM COOTBETCTBUSA KOHTPAKTHbIM
rapaHTuUsaM. ator METOA Nny4Lle Bcero noaxoauT B criydae, Korga MmogenbHbl€ UCTbITAHUA HE MPOBOAATCA NMOJHO-
CTbIO UNK Koraa NnpoTOTUNHbIE Y3I1bl HE UMEKOT MOJTHYI0 FreOMETPUYHYHO CXOXKECTb C MOAENbIO. CTOMMOCTb namepe-
HUA N YPOBEHb HETOYHOCTU USMEPEHUA NPeaCTaBNAOT rMaBHbIe HEAOCTATKN JAHHOIo MeToAa NOATBEPXKAEHUA
COOTBETCTBUSI pabounx XxapakTEPUCTUK rapaHTuam. OaHako NpoBeAeHWE UCMbITaHWUIA 10 U NOCME HA OAHOM U TOM
e YCTPOWCTBE C UCMOMb30BaHMEM OANHAKOBOrO 060pYyA0BaHUS U NPOBOAUMbBIE OAHOW KOMAH/10W CHUXXAET CUC-
TemMaTtun4eckme HETOUYHOCTU.

Ha ctaaunm noarotToBKu KOHKYPCHOWM AOKYMEHTaLMKM U Nepea TeMm, kak 6yayT onpeaeneHbl rapaHTumn, Heobxo-
AVMO HOPMUPOBATbL HEPOBHOCTU NOBEPXHOCTEN MPOTOYHOIO TpakTa. 3TO 0COBEHHO BaXHO ANst pabodyero koneca u
HanpaBnsALLEro annapara (CTaTOpHOE KOMbLO, HANPaBNAOLLME NONATKWN U NOBEPXHOCTW BOAOTOKA, HIDKHEE KOMNb-
L0 M OMOPHOE KOJbLIO), NOTEPU HA TPEHNE KOTOPbIX OYEHb BaXHbI NPY onpeaeneHnn obuen apdeKTUBHOCTM Typ-
OuHbI. Hannune ganHon MHopMaLmm B TEHAEPHOW AOKYMEHTaLMKU NO3BONSET OLEHUTbL NOTEHUMANbHBLIE NPENMY-
LLIECTBA PA3NNYHbIX BAPUAHTOB OTHOCUTESBHO YIYULLIEHWUSA NOBEPXHOCTEN MPOTOYHON YacTu.

lMocne OKOH4aHMA rapaHTURHOrO mepuoaa paboThbl CNeayeT NPOBECTU UCCNEA0BAHNE KABUTALIMOHHON
apo3uu. MNpu nccnegoBanum HEOOXOAMMO 3anmMcaTb U HAHECTW Ha KapTy MB0e IPO3UOHHOE MOBPEXAEHUNE HA
paboyem Konece 1 NpUnerarLLMx KOMMOHEHTax. 3aTeM NOBPEXAEHUEe CPABHMBAETCS C AONYCTUMbIM NOBPEXE-
HUEM, YCTAHOBMNEHHbLIM rapaHTUPOBaHHbIMM 06513aTENbCTBAMU B KOHTPAKTHON AOKYMEHTauun. MeToabl OLeHKku —
B cooTBeTCcTBUU C TOCT 28446.

5.6.3 OueHka paboThbl reHepaTopa

ECnu KOHTpaKT OCHOBBLIBAETCA HA 9P DEKTUBHOCTM TYPOMHDBI B CpaBHEHUM C 9(PPEKTUBHOCTLIO YCTPOMCTBA,
MPOU3BOACTBEHHBLIE UCMBITAHUA reHepaTopa A0SHKHbI BbIMOMHATLCA B COOTBETCTBUU CO CTaHAAPTHLIMU METOAU-
Kamu.

5.6.4 BOHyChbI U WTpadHbIe CAHKLUN

B ntoboii MOMEHT BbiLLeyka3aHHOro npoLiecca Bragenew MoXeT onpeaenuTs 60HYCbl u/unu wrpadHbie
CaHKLMW B COOTBETCTBUE C KOHTPAKTOM. BOHYChI U/unu wirpacbHble CaHKLMKU MOTYT GbITb OCHOBaHbI HA MOAENbHbBIX
U/MNK NPOTOTUMHBIX paBoYMX XapaKkTEPUCTUKAX, pa3pyLLEHUM BCNIEACTBUE KaBUTaUMK (KaBUTALMOHHOMN 3p03nn),
COOTBETCTBUM rpadhmKy, CTOMMOCTSAM, 6€30MacHOCTH U MOOLIM APYrMM acNeKTaM UHTEPECOB Bnaaensua.

6 CocrtaBneHue rpacpuka pabor, aHanm3 CTOMUMOCTEN N PUCKOB

6.1 CoctaBneHue rpajdumka

6.1.1 OCHOBHbIE NOFIOXKEHUA

Cnenyer paccMOTPETb COCTaBneHue rpachukoB Ans Bcex has NPoekTa PEMOHTHBIX PAabOoT, BKMOHYAs OLIEHKY
obopynoBaHusi, aHanu3 peanu3yemocTu, onpegeneHme obbema pabot, noaroToBKY TEXHUYECKUX TpeBoBaHui
U BbIMONHeHue npoekta. OpraHu3auus npoekTa byaeT OkasbiBaTh BMMSIHME HA COCTaBNEHWe rpadpmkos Ans
pa3snuuHOM NPOEKTHOW [AEATENbLHOCTU, HO HECMOTPS Ha TO, Kak OPraHWM30BaH MPOEKT, BCA NPOEKTHAaA
AeATenbHOCTb A0IMKHA ObITb BbINONHEHA B NOTMYHOM nopsiake. CoctaBneHue rpacuka sBNAeTca UHCTPYMEHTOM
yNpaBneHusi NPOEKTOM, MCNOMNb3yeMbIM ANs KOOPAUHALUWM AEWCTBUI M 0DecnevyeHUs CBOEBPEMEHHOIO U
BbIFOZIHOTO 3aBeplLueHusi pabounx npoekToB. [Ans Toro Ytobbl onpeaenuTb 06beM paboT, AOMKHbI ObITb YCTAHOB-
neHbl pabounii nnaH u rpaduk, Ytobbl yOeAUTLCS B TOM, UTO BCe AENCTBUSA, TpebyeMble Ansa onpeaeneHus obbema
pabor, 6yayT 3aBepLLUEHbI BOBPEMSI U YTO BbINOMHAOTCSA TONLKO AEWCTBUS, Tpebyemble Ansa onpeaeneHus oobema
pabor.

Bpemsi, Tpebyemoe Ans OKOHYaHMA AAHHbLIX A€NCTBUI, U CBSI3aHHbIE C 9TUM 3aTpaTbl NOYTH BCeraa
SIBNSAIOTCSA 3HAUUTENbHLIMU (hakTOpamMu Ans onpeaeneHusi peanuayeMocTy npoekTa. 3aTparhbl TECHO CBSA3aHbI C
NpoAOINKUTENBHOCTLIO paboThl. 3aTpaTbl MOTYT yBENMUMBATLCA, ecnu paboTa byaeT 3aBepLueHa B HeOObIYHO
KpaTKMii nMepuoa BPEMEHW, M Takke MOTyT YBENMUMBaTLCS, ecnu paboTa 3aTarMBaeTcsa Ha AONMui nepuos
BPEMEHM.
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B HE3aBUCUMOCTM OT TOTO, KAaKOW MHCTPYMEHT MCNONL3YETCA ANA OpraHu3aumm NpoLiecca NNaHUpoBaHWs, OH
O0IpKeH ObITb AeTanbHLIM, YTOOLI ONPeAEeNUTb, KTO M KaKoe BbINOMHAET AENCTBUE, U KOIA A BbINONHAET. Yem Bonee
oxaTbii rpaduk, Tem 6onee BaXkHbIM CTAHOBUTCA AeTanbHOE NNaHMPOBaHUE U cocTaBneHue rpacuka. Npouecc
NMaHWpPOBaHWUA AOMHKEH BKIKOYATb SIOTMYECKYIO nAEHTUdMKaLUmIO paboTel, TpeGyemon And TLATENbHOTO UCNONHE-
HWUA AeNCTBUIA OLEHKW. B HE3aBUCUMOCTM OT TOrO, Kakon MeToA COCTaBnNeHUs rpadouka NPUMEHAETCA, OCHOBHbIE
TpeboBaHus ABNAOTCA OBLUMMU A4St BCEX METOAO0B:

- onpegeneHue — onpegenexune padbounx Tpebosanuii u pa3bueka Ha cneundunyeckue 4eNCcTBUA KM 3aaa-
HUS;

- 3aJaHNe NocnefoBaTeNbHOCTY — YCTaHOBJIEHME NOrMYECKOro NopsaKa, B KOTOPOM ByAyT BbINONMHATLCS
paboune oeicTBuS;

- 3aBUCUMOCTb — OnpegeneHne BHyTPEHHEN 3aBUCUMOCTU AENCTBUI U 3agaHui. CneayeT Ny 3aBepLunTb
OJHO AeiiCTBME Nepes Ha4yanom Apyroro;

- NPOAOCIMKUTENBHOCTL — YCTAHOBMNEHWUE PasyMHOW NPOAOIMKUTENBHOCTU ANA Kaxaoro Aencreus. Onpeae-
NUTb YPOBEHb yeunuii (paboTa) v Npoa0HKMTENBHOCTL BPEMEHM (ANMTENBHOCTL), TPEOYEMbBIE ANA 3aBEPLUEHUSA
Ka)Kooro AenCTBUS.

Cnepyet paspaboTatb AeTanbHbii pabounii nnaH Ans Bcex ¢has NpoekTa, a Takke A0IDkHbI ObiTb onpeaene-
Hbl cneumdudeckue ycnoeus. Kak Tonbko Gyaet ycraHoBneH pabouunii nnaH (KTo AENaeT, YTo U KOraa), MOXeT ObiTb
BbIMOJIHEHO 3aJaHNE NOCNEA0BATENBHOCTHU.

6.1.2 CoctaBneHue rpadmka — drasbl OLEHKU, aHanu3a peasiu3yeMocTu 1 AeTanbLHOro uccneno-
BaHus

COOp U1 OLIEHKa MCTOPUYECKOTO CTOKA PeKK U MHAOpMaLms 0 paboTe rmapoanekTPOCTAHLMM, a TAIOKe NpoBe-
[leHve aeTanbHol OLUeHKU 060pyA0BaHNA MOTYT 3aHSATb OYEHb MHOTO BPEMEHU, HO 3Ta MHGOPMALUA MOXET
3HAYUTENIbHO NOBMUSATH HA TEXHUYECKUE U SKOHOMUYECKME acneKThbl NpoekTa. OpraHM3aLUMoHHas CTpaTerus Npoek-
THOW KOMaHAbl MOXET OKa3bIBaTb BIIUAHUE HA rpa(pvn(.

Takke 3HaYMTENBHOE BMUSIHME HA COCTaBMNEHME rpachuka MOryT okasark creaytoLme ¢hakTopbl:

- Byaet nu 3aaeiCTBOBAH NOAPAAYMK UMM KOHCYNBTAHT Ha KakoM-nnBo aTane NpoexTa;

- CMOXET JIM COCTaB COTPYAHUKOB paboTaTh Haa HECKONbKUMM AERCTBUSIMIA NITM MOHAA0GATCA A0NONHU-
TEIbHbIE PECYPChI;

- KaK JONro 3aiMET OXuAaHne pasnnyHbIX COrnacoBaHui (B TOM YKCHe OT FOCYAapCTBEHHbIX OpraHu3aumin);

- MOTYT N NPOBOAUTLCA OLIEHOYHbIE AENCTBUA BO BPEMSA PErYNSPHO NPOBOAUMbBIX PEMOHTHbLIX MPOCTOEB B
Yacbl BHEMUKOBOW HArpy3Ku.

6.1.3 OueHKa KOMMNOHEHTa rpactpuka cpaBHUTESIbHbIX BaApUaHTOB

Mpu onpeaeneHun «6a3oBoi NMHUMY 06beMa paboT n 06bLEMa ANA KaxXa0i ansTepHaTUBLI CReayeT pac-
cMaTpuBaTh MX BIMSAHUE HA OOLLMIA rpadhmKk NPOEKTa U BIMSAHWE HA CTOMMOCTL NpoekTa. OueHka TpebGoBaHuii no
BPEMEHU ANA KaXKaoW ansTepHaTuBbl, ECNM OHO HE HAXOAWUTCA B pamkax UH(opMaLmK BragenbLa, MOXET ObiTb
MOMy4YeHO OT MPOWU3BOAUTENEN 0GOPYAOBAHMS UMK OT ONMBbITHBIX KOHCYNBTUPYIOLLIMX MHXKEHEPOB. ANbTEPHATUBHbIE
BapuaHThI rpadmka MOryT OLEHUBATLCA ANS ONpeAeneHns Camoro BbIrOAHOMO BapuaHTa.

CTOoMMOCTb 3Tana NPoEeKTMPOBaHUA ABNAETCA 3HAYUTENbHON YAaCTbI0 CTOMMOCTH BCETO NPOEKTA, U 4acTo
UMEETCA BO3MOXHOCTb MUHUMU3UPOBATb HEKOTOPLIE U3 CTOMMOCTEN NPOEKTUPOBAHMS NYTEM TLLATENBHOIO
cocraeneHus rpadmka padort. NpeuMyLiecTsa u HeAOCTATKM Pa3NUYHLIX anbTEPHATUB rpachuka AOIMKHbI CPAaBHU-
BaTbCA C HEAOCTATKAMU U CTOUMOCTBIO.

Mpw 3T0M ANS PaCCMOTPEHUS BaXHbIMU ABNAIOTCA cneaytowme dhakTopbl:

- CYLLECTBYIOT N NPEUMYLLIECTBA NPU OpraHu3aumu NPoCTOEB B NEproA MUHUMAIIbHON BbIpabOTKM 3HEprumn
(ans MMHUManbHbIX YOLITKOB). Bpems rona u npoaosnkuTeNnbHOCTb MOTYT UMETb BonbLLOE 3HaYEHUE Ha CTOMMOCTb
npocros. lMpexuue 3arpartbl (Kak Ha 3HEPruIo, TaK U HA MOLLHOCTb) CreayeT oLeHUBaTh Npu onpegeneHun
rpacouka;

- HEKOTOPbIE HEAOCTaTKN NP NpepbIBaHUK rpadmka paboTt nnu ero HeNnocNeAoBaTeNLHOCTU MOTYT BKIIOHATb
AemMobunusaumio NpoeKTa unm NoapaaYMKa, NOTEPIO YNEHOB KOMAaHALI U KBaNnUMLMPOBaHHBIX paboumnx, a Takke
He0BX0AMMOCTb NOBTOPEHUS 0Oy4eHUs C HOBOIM KOMaHAOM;

- BO3MOXKHOCTb COOPKM Pa3bOpPHbIX Y3M0B A0 TOTO, KaK YCTPOWCTBO ByAeT SKCnnyaTUpoBaThCs, UK MeXAy
NPOCTOSAMM, 11151 CHUXKEHUS UX NMPOOIDKUTENILHOCTH;

- BO3MOXHOCTb COCTaBNeHus rpachuka peMOHTHLIX paboT Takum 06pa3om, YtTo6bl y3nbl pEMOHTUPOBANUCH
napannenbHO, NepekpbIBas BPemsi NPOCTOS, UNU iaXke COCTaBneHue rpadhmka anst MHOXXECTBa NepMoaoB Npo-
CTOS, YTO TAKKE MOXET CHU3UTb NPOAOIDKUTENBHOCTbL NPOEKTA;
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- criegyeT OLEHWUTb NPeaernbHbIe Harpy3ku Ha NepeKkpuITUE, MECTA MOHTUPOBAHUS BHYTPU CUIMOBOI YCTaHOB-
KM, MECTa XpaHEHUst BHE CUMITOBOIN YCTAHOBKW. OTO 0COBEHHO BaXHO, ecnu paboTa BeAeTCs N0 HECKONMbKUM YCT-
porcTBaM OAHOBPEMEHHO UMK €CNM PEMOHTHbIE paboTbl NPeanonaraloT UCMosb3oBaTk Bornee TsKenble KoMMo-
HEHTbI, YEM OPUrMHASIbHBIE. BOMBbLUMHCTBO CUMOBLIX YCTAHOBOK MMEIOT Pa3fMUHYLO Harpy3Kky, ¢ pasnuyHoii MOLL-
HOCTbIO B Pa3nuYHbIX 06nacTsix;

- ANs YacTen, KoTopble ByayT OTPEMOHTUPOBAHbI M 3AaHOBO UCMOSIb30BaHbI, CrieAyeT ONpeaenuTb, NOBNUSAET
11 3TO Ha KPUTUYECKYIO YacCTb NpoekTa. CrneayeT pacCMOTPETb BO3MOXHOCTb YCTAaHOBKU HOBO AeTanu aAns nep-
BOI0 YCTPOIACTBA, a 3aTeM PEMOHT AAHHOI AeTanu, yOpaHHOI U3 NepBoro yCTPOWCTBA, U YCTAaHOBKM €€ BO BTOPOe
YCTPOMCTBO U TaK fganee. 3TOT NoAxXoA NPUMEHSAETCS TOMLKO ANS PEMOHTa MHOXECTBEHHbIX UAEHTUYHbIX YCT-
PONCTB;

- KaK MOTYT MOBMUATL HEOXXMAAHHO BO3HMKAIOLLME 0B6CTOATENLCTBA Ha rpachuK BbINoNHeHUs paboT. JocTa-
TOYHO NK rMBKO cocTaBIieH rpadouk, YTo0bI NPEAYCMOTPETb HEOXUAAHHBIE UBMEHEHUS B NITAHUPYEMOIR AEATENBHO-
CTH, unu 6yaet Heo6xoa1MO NPOU3BOANTL AONONHUTENBHYIO AEATENBHOCTb A1 MUHUMU3ALMW NOCNEACTBUIA HEO-
>XMAAHHO BO3HMKAIOLLMX OOCTOATENLCTE;

- Apyrue orpaHu4eHus (Takme, kak, Hanpumep, MUrpauMoHHbIE NEPUOAbI) KOTOPLIE MOTYT OKas3aTb BIUSIHUE
Ha nepuoabl, KOraa yCTpoiCTBa rOTOBbLI K PEMOHTY;

- BNIUSIHWE NPOAOIMKUTENBHOCTY rpadrka peMOHTHbIX paboT Ha AEHEXHbIN MOTOK, LUKany HaabaBOoK U AeHex-
Hbl€ 3aTparTbl;

- NPOAOIMKUTENBHOCTL TPAHCMOPTUPOBKM.

- CE30HHbIE OrpaHMYeHmns 4ocTyna.

6.1.4 Cneundukaums nnaHUpoBaHUA U TeHaepHana dasa

CneayeT NpeaycMOoTPETb, YTOObI ObINo AOCTATOMHO BPEMEHU AN pa3paboTku U pacCMOTPEHUS C TEHAEPHOW
AOKyMeHTauueli ans obecnevyeHns ee nonHOThbl M NPaBUNLHOCTU. MpoaoMKMTENBHOCTL 3TAanNoB TeHaepa Gyaer
3aBMCETb OT CTpaTernm Beibopa nogpsaymka, Ho B NtoboM cryyae 4OMmKHO OblTb AOCTAaTOYHO BPEMEHU ANA:

- U3y4eHus KBanudukaLmm y4acTHUKOB TEHAEPA;

- NOCELLEHNE NMOLAAKM yHaCcTHUKaMM TEHAEPA ANsi OCMOTPAa CTaHAAPTHOO (MNU «NPOBNEMHOroy) yCTpOoii-
CTBAa Ha paHHel cTaguu TeHAEPa;

- OTBETbI Ha BONPOCHI yHaCTHUKOB TE€HAEPA;

- NOArOTOBKA TEHAEPOB;

- OL|€HKAa TEHAEPOB;

- 0BCY>KOEHMS TEPMUHOB M BHYTPEHHUX 000peHuUit;

- 3aKIOYEHUE KOHTPAKTa (KOHTPAKTOB).

6.1.5 CoctaBneHnue rpacmka ¢pa3 BbINONIHEHUA NPOEKTA

Ipaduk ANA BEINONHEHUA 3Tana NPOeKTa MOXET UMETb 3HAYUTENLHOE BMUSIHUE HA 00LLYI0 peHTabenbLHOCTb
npoekta. 3aaepXkn Npu BbLINONIHEHUU NPOEKTA, KOHCTPYKLIMU UITU MOHTAXa MOTYT MPUBECTU K NMPEBLILLEHUIO
3arpar. YyaCTHMKaMm TeHaepa crneayeT MOArOTOBUTb AETanbHbIA rpadhuk, KOTOpbIN 3aTeM AOIDKEH ObiTb
noaTeepXaeH BbiIOPaHHBIM NOAPSAYUKOM, Ans TOro, YTODbI BNajeney Mor oTcne)xmearb nporpecc. Mpaduk
DOSKEH perynsapHo OGHOBAATLCS M OTCNEXUBATLCSI IKCMIyaTaLMOHHbLIM COCTaBOM. Ecnm npoekT HauuHaet
oTCTaBatb OT rpadmka, cneayeT NPUMEHUTD MIaH AENCTBUIA B HENPEeABUAEHHbIX CUTYaLMSIX, YTOObI BEPHYTBLCA K
rpacpmky KOHTpakTa.

CrnepayeT OUeHUTb BCe COObITUSA, KOTOPbIE MOTYT OKa3biBaTb BMUSHUE HA rpadouK. HEKOTOpLIMU M3 aCNEKTOB,
KOTOpbIE CneayeT pacCMOTPETb, ABNSAIOTCA:

- NPOAOIMKUTENBHOCTb BPEMEHU NPOCTOS (MOTePsi BO3MOXXHOCTU BbIpabOTKM 3HEPTUM);

- paspabortka rpacdmka noaroToBkM BCMOMOraTernbHOro o6opyoBaHMA A0 Hayana peMOHTHbIX pabor,
KOTOPGLII BKNIOYAET KpaHbl, NOAbEMHbIE YCTPOICTBA, BOAOCIMBHbIE U APEHAXHbIE CUCTEMbI, BEPXHWUE BOPOTA,
BNYCKHbIE KnanaHbl TYPOWH, LIAHAOPHbIE 3aTBOPLI U T. A4.;

- BINSAAHME TaKUX ONACHbIX UITM TOKCUYHbIX BELLIECTB, KaK CBUMHEL, acbect unm nonuxnopoudexun;

- BNUSIHUE OCMOTPOB, CrieaytoLmx 3a pa3bopkoi u MmoaepHusavuueii 060pyA0BaHUS MU KOMMNOHEHTOB, KOTO-
pble AOMKHBI BbITb 32aHOBO UCNONbL30BaHbI. CriegyeT obecneunTb 4OCTATOMHOE KONUYECTBO BPEMEHU B rpachmke
AN PEMOHTa KPUTUYECKUX KOMNOHEHTOB MMM 3aNaCHbLIX YaCTew;

- BNUSIHNE NOBPEXAEHHOTO 060PYA0BaHMA UIM KOMIOHEHTOB U NPOGNeMm, KOTOpbIe HE NPOTHO3UPOBASUCH U
He 6binn 0GHapYXeHbI A0 Pa36OPKM YCTPOICTB;

- cneayeT paccMOTPETL U YYECTh OTKITOHEHUS OT 3anfaHMpPOBaHHOTO rpadhuka paborT, CBA3aHHOrO ¢ 3aTpara-
MW Ha CBEPXYPOUHOE paboyee BpeMsi, ycTanocTb paboyero BCreaCTBUe CBEPXYPOUHbIX YacoBs, nepeaady uHdop-
MaLuK, Ka4eCTBO YNPaBeHNUA NPY BO3HUKAIOLLIMX OTKIOHEHUSIX U T. A.;
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- creayeT NpoaHanu3upoBaTh PEXUMbI TPAHCTIOPTUPOBKK AJS AOCTYNA CUIOBOW YCTAHOBKU (M MX OrpaHuYe-
HUS1), AOCTYNHOCTb MECT CKNaAMPOBaHNSA Ha NoLaaKe, OrpaHUYeHNUs 4OCTYNa B CUMOBYIO YCTAHOBKY, MOOUHK-
3auua M NoAcobHbIe NNoLagKN.

6.2 DKOHOMUYECKUI U (PUHAHCOBLIN aHaANu3

6.2.1 OCHOBHbI€ NONOXEHUA

Ho Hayana nobblX OCHOBHBLIX PEMOHTHbIX paboT unu paboT No ynyyeHno paboumx xapakTepucTuk
crnegyet OTMETUTb, UTO OCHOBHbIE MHBECTULIMOHHBIE peLleHns OyayT OLIEHMBATLCS B TEYEHUE CPOKA AelCTBUSA
npoekTa. BonbLWUHCTBO OpraHM3aunii MUMeeT CBOM NPOLIEAYPbI N0 9KOHOMUYECKOW U (PUHAHCOBOI OL|EHKE, KOTO-
pble UCNONb3YIOT Nepes BIIOKEHMEM CPEACTB U KOTOPbIE HE AOIMKHBI 3aMEHATL NPOoLLeAYpbI 3akadyuka. MNonyunTs
npu HeoBXoAUMOCTM NPOPECCUOHATTLHYIO MOMOLLL MOXHO ByAeT y (DMHAaHCOBOrO aHanuTuka, KoTopelit ob6ecneuut
TOYHOE CrieJOBaHne COOTBETCTBYIOLLMM npoueaypam. OiHaKo YneHbl NPOEKTHO| KOMaHZbl 0JDKHbI ONpeAenuTh
U OLeHUTb haKTopbl, KOTOpble ByayT BNMSATL HA CTOMMOCTb NPOEKTa, M PACCMOTPETb pasfUYHble BapuaHThl
peLLeHni.

[lnst ntoBoro NpoekTa no PEMOHTY UIK YITyULLEHMIO paBoumx XapakTePUCTUK MOXET ObITb HECKONbKO pasnuny-
HbIX BAPUAHTOB, M HEMPOCTO OMPEAENUTL NYULLKMIA BapMaHT. HEKOTOPbIE PELLEHNUSA MOTYT ObITb NEMKMMM, HANPUMep
HeoOX0AMMOCTb 3aMEHbI NOALLMMHUKOB, MOKPbITLIX CMAa3KoW. OHAKO ApYrMe peLLEHNS SBNAIOTCH MEHEE O4EBUA-
HbIMM U TPEOYIOT aHanu3a prHaHCOBOro aHanu3a nepes NPUHATUEM PELLIEHUS.

CnefyeT BbINOSHUTL OLEHKY CTOMMOCTM (3KOHOMWUYECKME aHanu3bl) pasfyHbIX ansTepHaTuB, onpeae-
nsieMbIX Ha aTane AeTarnibHOro 3y4YeHus Ans Toro, YTo6bl OLEHUTb pasfnuyHble ansTepHaTUBbI U OLEHUTb CaMbli
BbIFOAHbI BApPUaHT NpoekTa. AHanmM3bl OLLEHKM CTOMMOCTU MOTYT BbITb 04€Hb MPOCTLIMU UMN JOBOJIbHO CMNOXHbI-
MU, B 3aBMCUMOCTH OT pa3Mepa NpoekTa, KoJIM4ecTBa NpUMeHsIeMbIX YCTPOCTB, KONMMYECTBA U3yYEHHbIX anbrep-
HaTUB U T. A.

YacTo NonesHbIM AN UHXEHEPA ABNSAETCS BbINOMHEHWE YNPOLLEHHOTO 9KOHOMUYECKOTO aHanm3a, Takoro
KaK MUHCTPYMEHT OTCINEXVUBAHUS, YTOOBI ONPEeAEnnTL anbTepHaTuBbI, 00ecneunBatoLLme HambobLLYI 3KOHOMU-
YECKYIO BbIFOZY, M CHU3WUTL KONMYECTBO BapUaHTOB, KOTOpbIe ByayT uccnegosateca 6onee geransHo. Kak 6aso-
Bblli BAPMAHT PEMOHT UK yny4LleHne pabounx xapakTepUCTUK MOXHO CPAaBHUTb C NPOAOIDKUTENBHON paboToM
CyLLieCTBYIOLLEN CTaHLuM 63 NPOBEEHNUS PEMOHTHLIX paboT, NpY YCIOBUM, YTO Y CYLLIECTBYIOLLIEN CTAHLUW HET
04€eBUAHBLIX NPOBNEM.

Mpwv onpeaeneHun HeobxoAMMOCTM NPOACIKaTL paboTy crieAyeT cpaBHUTL (PUHAHCOBLIE XapaKTEPUCTUKM
CTaHUMM C MUHUMATbHBIM BMELLIATENbCTBOM C XapakTepUCTUKAMU YCTAHOBKM, NPOLLEALUIEN NOMHbIA PEMOHT U
npoueaypy o ynyyLueHnto pabounx XxapakTepucTuk.

6.2.2 PacueTt npuGbinum

XOTS HAaCTOALWMI CTaHAapT ycTaHaBnuBaeT TpebOBaHWA K NPOBEAEHUIO PEMOHTHbIX PabOT UNnu ynyyLleHns
paboumnx xapakTepUCTUK rMapPaBIMYecKnX TYPOUH, ANs BCEN reHepupytoLein ctaHumm 6bino 6bl He NMOrMYHO pac-
cMaTtpuBaThk PEMOHT TypBUHbI camoli o cebe, He NPUHUMAaS BO BHUMAHUA OCTanbHbIe y3rbl CTaHumu. Moatomy
aHanu3 BbIroJ AOIMKEH BKIIOYATb BCE AETanu NpoekTa, BKIto4as Bce 060pyA0BaHWe U CTPYKTYpPbl, He06xoauMble
[Ns HafeXXHOM BbIpaboTku SHepruu.

Mcnonb3yoTesa pasnuyHble 3KOHOMUYECKUEe METO/Ibl OLLEHKU peanu3yeMoCTH KanuTanoBrnoxeHuii. Obupe
MHCTPYMEHTbI 9KOHOMUYECKOW OLIEHKM BKITIOYAIOT:

- YACTYIO NpuBeaeHHyo ctoumocTb (NPV);

- COOTHOLLEeHKe 3aTpat/Bbirog (B/C);

- BHYTPEHHI00 HopMy Npubbinn (IRR);

- epuoa okynaemocTu.

Ins Toro, 4ToObl ypaBHOBECUTL KpaTKOBPEMEHHbIE 3aTpaThbl HA PEMOHT C 10NITOBPEMEHHBIMU BbIrOAaMMU,
BGONbLUMHCTBO NPOrpaMM UCMOSb3yeT HEKOTOPYIO (POPMY HACTOSALLIEN UMK YNCTON MPUBEAEHHOW CTOUMOCTM, YTOObI
CBSA3aTh MOTOKU 3aTPaT U BbIr0/, KOTOPLIE BO3HUKAIOT CO BpEMEHEM. HacToALLMIA METOA OLIEHKU ABNSAETCS NPSIMO-
NMHENHBIM, MOXET UCMONBL30BaTLCA AN CPABHEHUSA NOCTENEHHO HapacTaloLLUX 3aTpaT U BbIrog u He TpebyeT
JeTanbHbIX (OMHAHCOBbIX KPUTEPUEB.

HacTosiLas LeHHOCTb BCcex NpuobpeTeHHbIX NOCIe PeMOHTA BbIr0[ CPaBHUBAETCS C TEKYLLe CTOMMOCTbIO
BCEX 3aTpar, NpUMn1cbiBaeMbIX pEMOHTHbLIM paboTam B Te4eHUe onpegesieHHoro nepuoga spemeHn. CpaBHeHUs
MOXHO BbIMONHWUTb MYTEM BbIMUTAHWSA TEKYLLEH CTOMMOCTM 3aTPaT OT NPUBEAEHHON CTOMMOCTM 3aTpaT Unv nyTem
JeneHns NPMBEAEHHON CTOMMOCTU 3aTpaT A4S NOJy4YeHUs COOTHOLLEHUS 3aTpaT BbIro. TEOPETUYECKU, BITOXKEHUS
B PEMOHTHblE paboThl ONPaBALIBAOTCA TOTAA, KOTAa BbIroAbl NPEBOCXOANAT 3aTpathl UMM €Cn COOTHOLLIEHUE
3arpart/sbirog 0yaet 6onbLue 1,0 ¢ 4ONYCKOM Ha 3anacHOm nnaH 1 ¢ obecneyeHneM NONOXUTENLHOrO BO3BpaTa
WHBECTULMIA.
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CneayeT OTMETUTb, YTO AN NPOBEAEHUSA PEMOHTA UMK YNYYLLEHNA XapakTePUCTUK HEKOTOPbIX MPOEKTOB
OyayT 3aTpayeHbl HEKOTOPbIE CPEACTBA, HE3aBUCMMO OT TOro, Obin N NPOBEAEH PEMOHT. Bbiroab! u 3arparbl
PeMOHTHbIX paboT cneayeT CpaBHUTL C BbIroAaMm U 3aTpatamu 6a3oBoro cnyyas. MoaToMy kpaiHe Ba)HO, YTOObI
BbIroAbl U 3aTpaTbl 6a30BOro cny4vas Obinu AeTanbHO npeacTaBneHbl. MoOryT UCNonb30BaTbCA pasnuyHbIe
noaxoAbl K onpeaeneHunio 6asoBoro crnyyasi, OT CnMcaHusi yCTPOUCTB Npu ux cboe 10 COXpaHEHUs CTaHUMuU B
paboyem COCTOAHUM NYTEM PEMOHTA UMK 3aMeHbl KOMNOHEHTOB Npu ¢6oe. 3aTparhbl Ha IKCNIyaTaLuIO U TEXHU-
yeckoe 06cnyXmBaHNE NOBLICATCS, @ NPOU3BOACTBO CO BPEMEHEM CHU3UTCA. [ pyrumM noaxo40M pacCMOTpPEHUS
SIBNAETCA «yBENUUYEHME CpoKa CryxObly, I1€ YCTPOUCTBO pasbupaercsa u 3ateM BHOBb COOMpaeTcs aAns Toro,
4YTOOLI OCMOTPETL U OTPEMOHTUPOBATL MEXAHUYECKUE KOMNOHEHTBI 40 COCTOAHUA «KaK HOBOEy. [insi AaHHOrO
noaxoaa CTOMMOCTbL pa3bopku U COOPKU BKIIOYEHBI B 3aTpaThl BMECTE C 3aTpaTamu Npu NPOCTOE U YNYLLIEHHbI-
MU OXOZLaMU.

Cneayer OCTOPOXHO OLEHMBAaTb anbTepHaTUBbI MPU UCNONb30BAHMM TONLKO AOMOSHUTENbHLIX BbIFOA U
3aTpar, HanpPSAMYIO NPUNUCLIBAEMbIX OLIEHUBAEMbIM ankTepHaTUBam. Kaxaas CTouMOCTb U 3aTpaTa Ha 3Heprocu-
CTEMY SIBMAIOTCH YHUKATNbHLIMMY AN AaHHO| CUCTEMBI, NO3TOMY nocneaytowme TpebosaHus cneayeT NPUMEHATb
TOMbKO KaK PyKOBOACTBO. Takum 00pa3om, COGCTBEHHbIE (PUHAHCOBbLIE COCTABNAIOLLME SHEPrOCUCTEMbI CrieayeT
MCMONb30BaTh B NIOOOM cryyae, Koraa SiBMAETCS BO3MOXHbBIM ONPEeAenuTb 3aTpathl U BbIFOAbl, CBA3aHHbIE C
PEMOHTHbIMM PabOTaMK UMM NPOTPAMMOM MO YIYYLLEHUIO TEXHUYECKUX XapaKTePUCTUK.

6.2.3 OnpegeneHuve oxuaaeMbiX BbIrog,

6.2.3.1 Obwpme nonoxxeHus

MHTepBan BpeMeHu, UCNONb3yeMblii Ans OLIeHKU pabo4uux BbIroa, 3T0 Nepuoa, 3a KOTopblii OpraHm3auus
XO4EeT BEPHYTb 3aTpaTtbl HA PEMOHTHbIE PabOThI UM NPOrPaMMy NO YNYYLLEHUIO TEXHUYECKUX XapaKTEPUCTUK.
Mepuoa OLEeHKN MOXET SAABNSATLCS OXMUAAEMbIM CPOKOM CNyXObl OTPEMOHTUPOBAHHOTO YCTPOWUCTBA, NEPUOAOM
cuHaHcupoBaHusi unm 6onee KOPOTKUM NEPUOAOM — B Criydae 6onee ObICTPol OKynaemocTu BnoxxeHuin. MNepuog
OLEHKM ByZ1eT yCTaHABMUBATLCS KKA0M UHAUBUAYATLHON OpraHu3auuen B 3aBUCUMOCTH OT COOCTBEHHBIX YCIO-
BUN.

6.2.3.2 OueHka npenmyLLeCcTBa B pesynbsrare Npou3BoACTBa ANEKTPOIHEPTUKN TMAPOINEKTPOCTAHLUMEN

MpeumyLLecTBa B pesynsrare NPou3BOACTBA INEKTPOIHEPruM rnapoANEKTPOCTAaHLIMEN BKIIOYAIOT Cneayio-
wee:

- yBENMYEeHHas BbipaboTka — CcrneagyeT OLUEeHUTb U CPaBHUTBL arnbsTepHaTUBLI, KOTOPbIE YBENUYMBAIOT MOLL-
HOCTb N BbIPAGOTKY SHEPrUM CTaHLUKW, ANA ONpeAeneHuns Ny4yLLero cLieHapus 3aTpar/Bbiroa;

- yBenm4eHHasn adppekTmBHOCTb — ByayT paccmaTtpuBaTbes 9P(EKTUBHOCTb, 40X0A4bl OT PEMOHTHbIX paboT
UM Npoueaypbl N0 YNyYLLEHWIO XapakTepUCTUK, Tak kak Aaxe HebonbLuMe A0X0Ab! OT YBENUYEHUSI NPOU3BOAM-
TENbLHOCTU 06ecneYmBaloT 3Ha4YUTESbHLIE SKOHOMWUYECKUE BbIrObl B TEYEHUE CPOKa Cry>xObl NpoekTa, 0COGEHHO,
€Ccrnu ycTpoicTea ByayT OTPEMOHTUPOBAHEI MO NPUYUHE NPOAOIHKEHUS CPOKA CIYXObI;

- 0OX0[ OT BCMOMOraTesibHbIX Cry»0 — OHU BKIIOYaIOT Takue hakTopbl, Kak BpaLLaTenbHbIi PEBEPC, peak-
TUBHbIN pbl4ar MOLHOCTU, XONoAHbIN nyck, AGG (aBTomaTuyeckasi BbipaboTka Unm npsiMoe ynpaereHue 4acTo-
TOW);

- APYrue BbIrogbl, CBA3aHHbIE C Npeanaraemoii (onTuMansHOW) ansTepHaTUBON.

6.2.3.3 MNpeumyLLecTBa 0T 9KCnnyaTaLum u TEXHUIECKOro 06CNY>KUBAHNUS

MpeumMyLLecTBa OT SKCNyaTaLMU U TEXHUHECKOTO OOCNY>XMBAHUSA BKITIOYAIOT CreayoLlee:

- YBENMUYEHNE NPOU3BOAUTENBHOCTU — MOXKHO NOJTYYUTh 3HAYUTETNbHYIO BbIFOAY NYyTEM CHUXKEHUA HOPMbI
BPEMEHM NPOCTOSA U YBENUYEHUSA NPON3BOANTENBHOCTU YCTPONCTBA, TakuM 00pa3oM yBennyunBas HagexxHoCTb
YCTaHOBKM;

- YCOBEpPLUEHCTBOBaHWUE 3KCMnyaTaLuy — 9KCnmyaTaLmio MOXKHO YNydLUUTb NyTeM 06 beaNHEHMS COBpe-
MEHHbIX CUCTEM YNpPaBEHNs U 3aMeHbl UM PEMOHTA NOBPEXAEHHOr0 BCNOMOraTtensHOro 060pyaoBaHus CTaH-
uumn. MHorue py4Hble yCTpOCTBa MOXHO 3aMEHUTb YCTPOWCTBAMU aBTOMATUYECKOTr0 ONpeaeneHnst AaHHbIX Unu
YCTPOWCTBaMU AUCNETYEPCKOrO YNPaBNEeHUs;

- CHW)KEHME 3aTpaT Ha 9KCMyaTaumio U TEXHUYECKoe 06CMy>MBaHUE — 3aTpaThbl HA AKCTNyaTaLMIO U TEXHU-
Yyeckoe obCcnymBaHMe OTPEMOHTUPOBAHHONM CTaHLMM YaCTO MOXHO 3HAaYUTENBbHO CHU3UTb, ECNW CTaHLUMS ByaeT
npogomkatk paboTaTtk NPy NPOBEAEHUN PEMOHTHLIX paboT;

- OUeHKa TpeboBaHKi K NepcCoHany nocne NPoBeAEHNSI PEMOHTA TaKKe MOXET 0GECNeUNTb 3HAYNUTENBHYIO
9KOHOMUYECKYIO BbIFOAY. 310 0cob6eHHO ByaeT acbdbekTUBHO, KOraa Bpems paboTbl nepcoHana ¢ 24 4acoB B CyTKM
OyaeT CokpaLleHO 40 OAHON CMEHbI MIM U3MEHEHa CUCTEMA YNpaBneHus Ha AUCTaHLUMOHHOE, NPU KOTOPOI MOXHO
cokpaTuTk paboune mMecra;
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- UHTEPBarbl MeXay TEXHUYECKUM OOCMY>XMBaHUEM TaKKe MOXHO YBENUYUTL NOCIE PEMOHTA, @ 06 bEM
BbINOJSTHAEMOro TEXHUYECKOro 0BCNyXKMBaHUS B pe3yrbraTte peMOHTa CrieyeT 3HaUNTENbHO COKPaTUTb;

- CTpaxoBaHWe — A0BOJIbHO YacTo 3aTpaThl HA CTPaxoBaHNe MOXHO CHU3UTL NPU YCTaHOBKE COBPEMEHHOTO
060pyAOBaHMS C yry4yLleHHbIMU CUCTEMaMMN OTCIEXUBAHUS, YNPABIIEHUS U 3aLLUTLI.

6.2.3.4 3konornyeckas Bbiroga

PeMOHT ruapoanekTpocTaHumm unu nporpammsl no yny4yLLEeHU0 TEXHUYECKUX XapakTepucTuk obopyaosa-
HUSA MOXKET NPUBECTU K TAKOMY YCOBEPLLEHCTBOBAHMIO TEXHUKM, KOTOPOE MOXET 06ECNeUUTb Kak 9KONOrN4eCKyio
BbIFOAY, Tak U AOXOAbI OT 3KCMMyaTauumn U TEXHUHECKOTO 00Cny>xBaHUs. NPUMEpPOM MOXET CRYyXUTb 3aMeHa
NOALLUUMHUKOB, MOKPbITLIX CMA3KOM, HA CAMOCMA3bIBAOLLMECS NOALIMITHUKK.

YcoBepLUEHCTBOBAHHbIE YCTPOHCTBA NPOroHa PbiObl MOXHO COEAUHUTL C KOHCTPYKUMEN TYpOUHbI, ecnm pbiGa
ABMNSAETCH BAXKHOW YaCTbIO JaHHOTO NPOEKTa. TakKe BO3MOXHA YNy4dLLEHHAS BEHTUNALMA 0TCACbiBaloLLEel TPyObl.

6.2.4 OnpepgerneHue oXxuaaeMbix 3aTpaTt U BbIrog

6.2.4.1 OCHOBHbI€E NONOXEeHUA

Kak ykasbiBanoce paHee, cnegyet ¢ OCTOPOXHOCTbIO OLIEHUBATh anbTePHATUBLI, OCHOBLIBASACH TOMLKO HA
JONOSHUTENbHbIE BbIrOAbI M 3aTpaTbl. 3TO KpaiHe BaXHO Npu oueHke adpdbekTa yBenmiyeHUa nnu ymeHbLUEHUA
06bema pasnuYHbIX BAPUAHTOB PEMOHTHbIX paboT.

MpumepomM MOXXET Cny>UTh OLIeHKa 3¢pheKTa yBeNnMUEHUsi UNu yMeHbLLEHUS1 00 beMa CPOYHbIX PEMOHTHbBIX
paboT. Hanpumep, ocTaBLUMIICA CPOK CRyXObl pasnMYHOro 060pyA0BaHUSA TMAPOSNEKTPOCTAHLUMM, TAKOTO Kak
TYPOUHBI M reHepaTopbl, MOTYT ObITb Pa3NUYHbLIMU. BO3MOXHO, UTO TYpOMHA MOXET YAOBNETBOPUTENBLHO paboTaTb
B TEYEHWe JanbHenLWnX NATu NeT 10 PEMOHTA, B TO BPEMS KaK FeHepaTop CPOYHO HY)XAAETCA B peMOHTE. 3aechb
Ba)KHbIM ABMSETCA TO, CTOWUT NN OTIIOXUTb PEMOHT TYPOUHBI 10 TOr0 BPEMEHU, NOKA OH He CTaHeT Gonee Heobxoau-
MbIM. [03TOMY €CTb MO KpaiHeh Mepe ABa BapuaHTa Ansi paccMOTPEHUs. MepBbiit — 3TO OTPEMOHTUPOBATL
reHepaTop Kak MOXHO CKOpee, OTKINaAblBas PEMOHT TYPOUHbLI, 8 BTOPOW — NPOBECTU PEMOHT 060UX ANEMEHTOB
rMAPO3NEKTPOCTaHLUKN 0AHOBPEMEHHO. OCHOBHOE NPEUMMYLLIECTBO NEPBOro BapuaHTa 3aknio4aeTca B CokpaLle-
HUK CPOYHBIX KANUTANOBIOXKEHUI, B TO BPEMSA KaK NpyU NPOBEAEHUM PEMOHTA 0G0UX KOMNOHEHTOB OAHOBPEMEHHO,
OyneT yBenuyeHa aanbHenwas paboTocnocobHOCTbL. CTOMMOCTb M NPOU3BOAUTENBHOCTL YCTPOMCTBA 4acTo
onpefensieT, HackonbKo BIM3KU BapUaHTI.

6.2.4.2 KanutanoBnoxxeHus

KanutanoBnoxxeHus BKIOYatoT CreayloLme OCHOBHbIE 3aTpaTbl:

- cTOMMOCTb 060pyA0BaHKUA — BKIOYAET B ce6A BCe nNpsiMble 3aTpaTthbl Ha 00opyi0BaHMe, MaTepuansl, a
TaKKe CTOMMOCTW KOHCTPYKLUM, CBA3aHHbIE C pa3bopKOii, yCTaHOBKON HOBOIro 060py10BaHUsl, TECTUPOBAHUEM U
crnmcaHuemM crtaporo o6opyaoBaHus;

- CTOMMOCTb (prHaHCMPOBaHUA — BKItoUaeT B ce6s pacxoabl Ha puHaHCMpoBaHUe NpoeKTa, Takne kak npo-
LieHTHasi CTaBKa, yBENMMYEHWE LieHbl U Apyrue, CBsi3aHHbIe ¢ (PMHAHCMPOBAHUEM 3aTpaThl;

- HeMpeABUAEHHbIE Pacxoabl — AOMYCK HA HETOYHOCTU B APYTUX OLIEHKAX NPsIMbIX 3aTPaT, a TAKKe pasnuy-
Hble U HEOXXUAAHHbIE 3aTpaThkl. Pa3bpoc HenpeaBMAEHHLIX PACXOA0B 3aBUCUT OT YPOBHSI yBEPEHHOCTY B OLIEHKE
NPAMbIX PaCX040B.

6.2.4.3 dakTophbl, CBA3AHHbIE C BIOXEHUAMU

PakTopbl, CBA3AHHbIE C BIIOXEHUAMU, BKMIOYAOT 06€CLEHNBAHNE W NINKBUAALIMOHHYIO CTOUMOCTb, a TakKe
Apyrue akTopsl, CBA3AHHLIE C HANOramu, €CIIM OHU NPUMEHUMbI B K&XKA0M KOHKPETHOM Cry4vae.

6.2.4.4 CTOMMOCTb NpOCTOSst

MpuGbInb BO3HMKAET TOMLKO TOrAA, KOTrAa CTaHUMA BbipabaTbIBAET SHEPIMIO UMK HET 3aTpaTt Ha BCromora-
TenbHbIe CnyxObl. ECNu KOHCTPYKLMSA rapoanekTpoCcTaHLUM U BPEMSA NPOBeAEHNS PEMOHTHbIX paboT No3BONAT
nposecTn peMoHT 6e3 cbpoca BoAbIl, TO B 3TOM Cry4ae He ByAeT CHWKeHUs B TPOM3BOACTBE SHeprun. OgHako,
€CNnu PEMOHTHbIE paboTbl NPOBOAATCS NOCIIE OCTAHOBKU rMAPOSNEKTPOCTaHLMK U NpekpaLleHnem BblpaboTku
3Hepruu (BbIHYXXAEHHBIA NPOCTOI), TO OyaeT HabnoAaTLCA NOTEPS BblpabaTbiBaeMO MOLLHOCTU, a Takke 0yayT
MOHECEHbI 3aTpaThl HA BCNOMoraTtenbHble CryObl, KOTopble ByAyT NPOBOANTL PEMOHTHbLIE paboThl (NMNaHUPyeMbIi
npocton). Ecnu umeeTcsa onpeaeneHHbI npegen ycTaHOBNEHHON MOLLHOCTH, TO MOTEPSA MOLLHOCTM BO BpeMS
NPOBEAEHUSA PEMOHTHbIX paboT MOXET HE NPMBECTU K 3HAYUTENBHON noTepu AoxoA0B. MoryT GbiTh CE30HHbIE
nepuoabl, BO BPEMSA KOTOPbIX 3HAYEHWE MOLLIHOCTY SABMSIETCA HU3KUM, UNW BIIUSIHWE NOTEPU MOLLIHOCTY HE SIBNSIET-
CA CyLLIeCTBEHHbIM. Yem Gonee B3anMocBsa3aHa sHeprocucteMa, Tem 6onee BeposTHO, YTo ByayT UMETLCS 3aTpa-
Tbl HA NOTEPU, CBA3AHHBIE C MOOLIM PEMOHTHBLIM NPOEKTOM, JaXe TaMm, rae MOXHO n3bexars copoca Boabl.

CTOMMOCTb NPOCTOA BKIOYaET B cebs:

- CHWXXeHMe Npubbinu BO BpeMs pPEMOHTHOIO NPOCTOA (HE BbipaboTka SHeprm BKM0Yas NOTEHUMaNbHbIN
cGpoc);
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- 3aTpaThbl Ha YNyLIEeHHbIE PbIHOYHbIE BO3MOXHOCTH (paboTa C NMKOBOW Harpy3Kon M BCIOMOraTenbHbIe CyXx-
Obl);

- NoTeHUManbHas noreps npuobpeTeHHbIX NPaB (0ObIYHO CBSA3AHHbIX C MOBTOPHbLIM NULEH3MPOBAHNEM);

- Apyrue 3aTpaTbl, CBA3aHHbIE C NpeanaraemMoi ansrepHaTuBon (CHUYKEHUE HOMUHASBHBIX 3HAYEHUA U T. .).

6.2.4.5 3aTpaTtbl Ha KOMaHAY NPOEKTUPOBLLIMKOB

Mpu oLeHKe CTOMMOCTHU NpoeKTa cneayeT NPMHUMAThL BO BHUMAHUE 3aTpaThl Ha 0OUC U COTPYAHUKOB Npu
NNaHMPOBaHWUU, NPOEKTUPOBAHNU, U3YHEHUU IKOMOTMYECKOK 06CTaHOBKN, 0BecneveHne Ka4ecTBa yCTaHOBKU 1
NnoLaaKn, OCMOTP, NYCKO-HaNaaouHbIe paboThl, Led-MOHTaX 1 3aTpaTbl HA 00yyeHue Ha nnowlagke. Hecmotps
Ha TO, YTO AaHHbIN CNUCOK BKMIOYAET HE BCE, OH ONpeAenseT HEKOTOPbIE U3 3aTpaT Ha KOMaHAY NPoeKTa.

TpebyloTCs BpeMeHHble OMUCHbIE NOMELLEHUS AN pa3MELLEHUs NepcoHana Ha nnoLagake BO BpemMs
npoekTa. BpeMeHHbIe NOMELLEHUA BKITOYAOT OPUCHbIE NOMELLIEHUSA, BCIOMOraTerbHbIi NepcoHart, apeHay, opuc-
Hoe 060pya0BaHME, KOMMYHambHbIE CrY>Obl, BPEMEHHbIE KOMMbIOTEPLI U KOMMYHUKALMOHHYH0 UHADPACTPYKTYPY
U BCE Apyrue 3atpaTbl, He00X0AUMbIE HA NoAAEPKaHUE KOMaHAbl NpoeKkTa. Ha yaaneHHbIx nnowaakax Takke
MOTyT NoTpe6oBaTbCA MOMELLEHUS ANA NPOXXMBAHKUSA NepcoHana.

6.2.4.6 MpoaomkuTenbHOCTb rpadmka 1 BAUSHWUE 334epXKek Ha NPOeKT

MpogomxuTensHOCTL rpadhuka npoekTa ByaeT BNMSITb HA PasHble CTOPOHbLI SKOHOMUYECKON OLLEHKW. He TOnbKO
o6LUasa NPOAOMKUTENbHOCTb MPOEKTa U UHAWBUAYANbHAA NPOAOIPKUTENBHOCTb MPOCTOEB, HO U (ANS CTAHUMIA C
6ONbLUMM KONMYECTBOM YCTPOWCTB) NOPSAA0K NPOBEAEHNUS NOCNEA0BaTENbHbIX MPOCTOEB, MOMYT 3HAYUTENBHO
BMUSITb Ha BbIrOAbI U 3aTpaThl. 3a4€PKKU, KacaloLLMecs yCTaHOBNEHHOrO rpaduka, OyayT BMUSTL Kak Ha NpsMbIE,
Tak U HeNpsiMble 3aTpaThbl, UX 00bEM OyeT 3aBUCETb OT KAXKAOT0 KOHKPETHOrO cny4yasa. OHM MOTyT ObITb O4YEHb
3HaYUTENbHLIMK, €CMNKW 3aTPaThl NPW NPOCTOE CTaHLMU ABMATCA 60MbLUMMU.

6.2.5 AHanu13 4yBCTBUTENbHOCTU

B no6om aHanuse ¢ MNporHo3MpPOBAHMEM MMEIOTCS HETOYHOCTM, MOITOMY HEODXOAUMO ONpeaenuTb
YYBCTBUTENLHOCTE SKOHOMUKM NPOEKTA K U3MEHEHUSIM B 6a30BbIX NPEANONOXEHUAX. AHANWU3 YyBCTBUTENBHOCTH
ZOIKEH BKINoHaTh Nobble napaMmeTpbl, Iae u3MeHeHust 6yayT 3HaUUTENbHO BNUSATL HA XapaKTePUCTUKM NPOEKTA.
TUNU4HbIMK napametrpamMu, KOTOpbIMU MOTYT ObITb npoaHanM3npoBaHbl Ha YyBCTBUTESbHOCTb, ABNAIOTCA U3MEHE-
HUA B KANUTANOBNOXEHUAX, U3MEHEHUA NPOAOIHKUTENBHOCTM NPOEKTA PEMOHTHBIX paboT, OXXMAaeMbIi NPUPOCT
3(OPEKTUBHOCTU U CTOMMOCTb SHEPTUM U APYTOI NPUOLINBHON NPOAYKLIMK.

Hpyrue napameTpbl YyBCTBUTENILHOCTU MOTYT ObiTb NPUMEHUMBI NSt KOHKPETHOrO npoekTa. Mpu 3ToM
crnefyeT OLeHUTb BCE 3HaUUTESbHbIE PUCKU. YacTOo None3HbIM AIBNAETCH COCTaBUTL AUarpaMMy aHanu3aa 4yBCTBu-
TenbHOCTYM Ans 6onee 4eTKOro NPeCTaBNeHUs 0 TEHAEHLUSIX.

6.2.6 3aknouynTenbHbIE NONOXEHUA

MonoxeHus, onucaHHble B 6.2.1—6.2.5, npeacTaBnsiotT NPOCTON METOA 3KOHOMUYECKOTO U (PUHAHCOBOTO
aHanusa ans npoekTa NPoBeAEHNA PEMOHTHLIX paboT. OnucaHHas npoueaypa AOCTaToMHa AN OLEeHKWU BapUaHTOB
1 4omKHa cnocobcTBoBaTh BLIGOPY NNaHa NPOBEAEHUSI PEMOHTHbIX paboT, Haubonee NOAXoAALLEro ANS Kaxaon
KOHKPETHOW rmapo3neKTpoCTaHLMKU C S3KOHOMUYECKMX U (PUHAHCOBbLIX TOYEK 3PEHUS.

6.3 AHanus puckos

6.3.1 OCcHOBHbIE NONOXEeHUn

AHanu3 puckos 06bIMHO NPOBOAMNTCSA B IONONHEHNE K 0BLLE 9KOHOMUYECKON OLEeHKke, YTOoObI onpaBaaTh
peLueHne BbINOMHATL UK He BLINOMHSATL NpoekT. B 6.3.6 onmcaHa npoueaypa oueHku oGbemMa NpoekTa, 4To ABns-
eTCcsA He0BX0AMMbIM YCNOBUEM AJ151 OLEEHKN PUCKOB, CBA3AHHbIX C NPOBEAEHUEM UMW HE NPOBEAEHNEM PEMOHT-
HbIX PaboT Ha cTaHuuK. Puck o6bIMHO OnpeaenseTcs Kak BO3MOXHOCTb BO3HUKHOBEHUSA COOLITUSA U3-3a CBA3AHHBIX
nocneacteuii. Mo3ToMy AENCTBUSA, HANPABINEHHbIE HA CHWXKEHUE M0G0 BO3MOXKHOCTU BO3HUKHOBEHUS COOLITUSA,
WNK 3aTpaT Ha ero nocneacTeus, OyayT CHUXKaTb (DMHAHCOBLIA pUCK. 3aTpaThl HA 060pyaOBaHKE U Apyrue 3aTpa-
Tbl, MOHECEHHbIE U3-3a CHWKEHWUSA pUCKA, MOTYT ObITb CPAaBHUMBI C 3aTPaTaMU HA CHUXKEHUE PUCKA NPU CPABHEHUN
ansTepHaTmB.

AHanu3 4yBCTBUTENBLHOCTU B PaMKaxX aHanu3a pucka MOXeT NPOBOAUTLCA C LIENbIO ONpeaeneHna BAMSAHUA
onpeaeneHHbIX NpeanonoXeHnin unu bakTropoB ansrepHaTuB. B oNONHEHNE K 3HAYUTENBHOMY BIMSAHWIO 9KOHO-
MUYECKMX (hakTOPOB, OLEHKA ankTEPHATUB 3aTParuBaEeT OLEHKY BO3MOXHOCTM COOS UNnn TOro, koraa coon MOXET
NPOU3ONTHN.

Tunbl pUCKOB ANS aHaANW3a MOXKHO pas3fienuTb Ha crieayiowme KaTeropum, Kotopele 6yayT onucbiBaTbes
OTAENbLHO:

- HEJOCTMXKEHNE PUCKA HEBBIMONMHEHUS;

- NOBPEXAEHNA U3-32 ONACHOCTU PUCKA;

- yBENMYEHNE PUCKa NPOCTOS;
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- PUHAHCOBLIN PUCK;

- OPYrow p1cK.

Kak Tonbko 6yayT onpeaeneHs! 1 yCTaHOBINEHbI (DakTopbl pUcKa, crielyeT onpeAenuTb, COCTaBMEH N1 NnaH
PEMOHTHbIX paboT Takum 06pa3oM, YTOObI MUHUMMU3UPOBATL NOCNEACTBMSA, U BO3MOXHbI N CrieayoLme aen-
CTBUS:

- MO>XHO JM U3MEHWUTL NPOEKTHLIN NNaH, YT0ObI N36eXKaTb, YMEHBLUUTL MU YCTPAHUTb PUCK;

- CYLLIECTBYIOT N BO3MOXHOCTM AN CMAMMEHNUS UMY YMEHbLUEHUA NOCNEeACTBUI HEXENATENbHOTO PUCKA;

- ABMSAIOTCA N PUCKU MPUEMIEMBIMW MU MOXKET N ObITb NPEAYCMOTPEHO UX BIMAAHME 3aNaCHbIM JOMYCKOM
Ha cpeAacTBa, BPeMsi, pecypchbl U T. A.

Kak u gpyrue acnekTbl NpOEKTa, pUCKKU CeyeT onpeaenaTb U HabnoaaTb Ha NPOTSHKEHUM BCErO NPOEKTA,
yToObI 06ecneunTb adhdekTuBHOE ynpaenerue. Mepsl No onpeaeneHuio n HabnogeHuo pabounx xapakTepucTuk
(Takmx Kak CTOMMOCTb NpoekTa u rpadukn) GyayT onpeaenaTb TO, KOrga Crneayet NPUMEHATb NnaH 4eiCTBUi B
ypesBblYaiHbIX CUTYaLUAX.

6.3.2 Pucku, cBsisaHHble C HeAOCTUXKEHUEM 3a4aHHbIX XapaKTEPUCTUK NPU PEMOHTHO-BOCCTaHO-
BUTENbHbIX pabdoTax

PeMOHTHbIE paboTbl UMEKOT MHOTO PUCKOB, CBA3AHHbIX C BO3MOXHOCTBIO TOTO, YTO NOAPAAYMK HE oBecneunT
JOCTWKEHNE 3HAYEHWUI TaPaHTUPOBAHHBIX XapaKTEPUCTUK, BKITKOYASA, HANPUMED, YBENIMYEHUE MOLLHOCTH, YBENK-
YyeHne apdPekTMBHOCTM, Npeaenbl MMAPaBIMYECKOn HECTABUNBHOCTU M NPEAEnbl KABUTALMOHHOTO pa3pyLUeHus.
OO6bIYHO BNUAHWE 3aTpaT NPU HE MONYYEHUN OXMAAEMbIX XapakTepUCTUK PacnpoCTPaHAETCA Ha BECb CPOK
cny>x©0bl 060pyaoBaHus. Bnagenew MOXET MONbITaTLCA BO3BPATUTb AaHHbIE 3aTPAaThl C MOMOLLLIO FAPAHTUNAHBIX
YCMOBUIA UNK YCMOBUIM O BO3MELLEHHbIX YObITKaX B KOHTPAKTaX, NOANMCAHHbIX C NOAPAAYMKAMM.

Bnageney MoxeT BbIOpaTh HECKOMbKO MEp ANsi CHUXKEHUA AAaHHbIX pUCKOB. TpeBoBaHUe O TOM, YTO NPOEKT
060opyaoBaHUA NPMBEAET K YKa3aHHbIM UMW rapaHTUPOBAHHbBIM XapaKTEPUCTUKAM MOXET CHU3UTb UX A0 HE A0CTU-
XKEHWS. VIcnonb30BaHWe BbIMNCMTENBHON MMAPOAUHAMMUKA U MOAETNMPYIOLLMX TECTOB MOXET 06ecneunTb yBepeH-
HOCTb B TOM, YTO ByAYyT AOCTUIHYTbI OXMAaeMble paboune xapakTepucTuku (3a yBenmyeHHyto CTOMMOCTb). Obsa3a-
TeNbHOEe COCTaBMEHUE rpadhuka ANs TECTUPOBAHUA NPOTOTUMNA A0 U NOCNE PEMOHTA HE NO3BOMAET CNOMNb30BATL
€ro ANsi CHUKEHWUA PUCKOB BnadenbLa, CBA3aHHbIX C pabounmmn xapakrepuctukamu. MNoteHumanbLHoe MCnonb3o-
BaHWe BbIYMCIIMTENbHON TMAPOANHAMUKM U PA3AIMYHBIX MOAENEN Unn TECTUPOBAHUI NPOTOTUNA 06CYXAAIOTCA
MOBCEMECTHO B JaHHOM PYKOBOACTBE.

6.3.3 Puck npogonmxeHun pa6orbl 6e3 npoBeeHUA PEMOHTHbIX pacoT

OpHOW U3 Lener NPpoBeAeHUs peMOHTa TYPOUHBI SIBMSIETCA YNy4LLEHNE HaAeXXHOCTU yCTponcTea. OueHb
Ba>HO NPeyCMOTPETb BapUaHT «HE PEMOHTMPOBATb» B OLIEHKY PUCKOB. Bo Bpemsi paHHer dha3bl OLEHKN NpoeKTa,
cneayet onpeaenuTb PUCKKU, CBSA3AHHbIE C HE NPOBEAEHUEM PEMOHTHbLIX paboT, Takue Kak katactpoduyeckun
COO0M KOMIMOHEHTBI, BbI3bIBAIOLLIMIA OCHOBHbIE NOBPEXAEHUS M MPOAOIDKUTENBHbIN HE NIaHUPYeMbIN NPOCTON. OueHka
JAaHHOTO TUMNA U BEMWYMHbI PUCKOB, CBSI3AHHbIX C BAPUAHTOM KHE PEMOHTUPOBATLY, AOIMKHA UCMONb30BATb TOT XKe
CcaMblii NOAXO0A, YTO U AN1s1 OLIEHKM PUCKOB KXKA0ro BapUaHTa, NpeaycMaTpuBatoLLIEero PEMOHT.

Pucku, cBsi3aHHbIE C NOBPEXAESHUEM UIu cO0eM, MOTYT ObITb HE3HAUUTENbHLIMU, HAaNpUMep, Heobxoau-
MOCTb YCTAaHOBKU HOBOWA 3anacHOM YacTy, UMK MOTyT ObITh 6onee 3HaUUTENbHLIMU, BKINIOYAs KaTacTpohny4eckuin
cOoW unm yrpo3y nepcoHary. YCrnoBue, KOTOPOe CHUTAETCH KPUTUYECKUM, M MOTEHLMASBbHO BEAET K HOBOMY 6010
unu c6010 ¢ onpeaenseMbiMU NOCNEACTBUSMU UINW ONPEAENAEMO YIPO30i NepCoHany AOMKHO ABNATLCA OCHO-
BOW He3aMeANUTENBLHOTO NPOBEAEHNSA PEMOHTHBIX paboT.

3Ta oueHka Bkmo4aeT B cebs cneaylolme 3aTparbl, CBSi3aHHbIE C ansTepHaTuBol 6e3 npoeeaeHus
pemoHTa:

- NOTEPU 3HEPTUK U3-3a HapyLLEeHUs apheKTUBHOCTH;

- notepn NpubLINKU M3-3a BbIHYXXOEHHbIX NPOCTOEB U HENPEAYCMOTPEHHOIO0 BPEMEHU HaxXOoXaeHuUs B
pemoHTe;

- YBENUYEHHbIE 3aTpaTtbl Ha 3KCMyaTaumio u TEXHUYECKoe 00Cny>KuBaHue, BKNYasa A0NONHUTENbHbIE
3aTparbl HA OCMOTP AsA TEXHUYECKOTO 0DCNYXMBAHUA CTAHLMMK;

- yBENNYEHUE CTPAxXOBbIX MPEMUMN.

Mpu He 3aMeHe NOBOro KOMNOHEHTa ¢ AeeKToM MMeeTcs 6ONbLION pUCK OO0 U CBA3AHHbLIX C HUM 3aTpar.
3T0 MOXXHO BbICUMTATL NYTEM OLIEHKU KOTIMYECTBA NET 40 TOr0 MOMEHTA, KOrAa C KOMMNOHEHTOM NPOU30NAET 3HAYU-
TenbHbIN COON, NPUBOAALLMI K 3HAUUTENBHON NMOTEPE NPOU3BOAUTENBHOCTH.

6.3.4 YBenuueHue pucka npocros

AnbTepHaTUBbI NPOBEAEHUS PEMOHTHBIX PabOT MMEIOT MITAHUPYEMOE BPEMS NPOCTOS, KOTOPOE 3aHOCUTCA B
rpadouk, NNIOC NOTEHUMan Ana yBenu4eHus pucka npocTos 3a npeaerns! nraHmpyeMoro. BeposTHOCTb ysenuyeHus
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NNaHMpyemoro BpeMeHU NPOCTOSA AN PEMOHTA BbILLE, YEM A151 HOBOTO CTPOUTENLCTBA U3-3a BO3SMOXHOCTM OOHa-
pyeHns 000pyA0BaHUS, KOTOPOE CrEAYET OTPEMOHTUPOBATL UMW 3AMEHUTb, TAaK KaK OHO MOANEXUT pa3Bbopke BO
BpeMs CTPOMTENLHON hasbl NPoeKTa.

BapuaHT He npoBeaeHus PEMOHTHbIX PaboT UMEET BO3MOXHOCTb ¢605 060pya0BaHUS, YTO NPUBOAUT K 06-
LLMPHOMY MPOCTOI0, MOKPbIBAKOLLEMY NPOEKTUPOBAHUE, U3FOTOBMEHNE U MOHTaX He TONbKO Y351a, KOTOPLIA CO
c60eM, HO 1 BO3MOXHO MHOTO APYrux y3rnos unu o60pyaoBaHusi, U Aaxe, BO3MOXHO, CTPYKTyp. Bonee Toro,
nepuoj NpPoOCTOs, BbI3BaHHbIN c60em 000pya0BaHUS, MOXET NPOU3ONTU B KPUTUYECKOE BPEMS roaa, koraa saTpa-
Tbl HE NOCTABKY SHEPrUM SABMATCA MakCMManbHbIMM.

6.3.5 duHaHCOBbIE PUCKU

MNprmepamu pMHAHCOBLIX PUCKOB ABMAIOTCA:

- PUCK M BAMSIHME TEKYLLErO NOBbLILLEHWS LEH, HE COBNaaatoLero ¢ npeanonaraeMoin HOpMOW NOBbILLEHUS
npw NNaHMpOBaHUK;

- PUCK U BAMAHWUE TEKYLLIEN NPOLIEHTHON CTaBKMW, HE COBNaaatoLLel C npeanonaraeMon;

- PUCK, YTO HOPMbI MO SHEPTUK U MOLLHOCTU, C KOTOPbIX BbICHUTbIBAETCA GyayLuas npubbinb U C KOTOPbLIX
BbICYUTLIBAIOTCS YOLITKM BO BPEMSA PEMOHTHBIX PaboT, OTNIMYAIOTCH OT NpeanonaraembiX BENMYMH;

- PMHAHCOBbIE PUCKK, BKIIOYAS 3aTPATbl HA MOKYMKY 3aMEHbI 3HEPrUU BO BPEMS PEMOHTA;

- puck obMeHa BantoTbl, €CNN NPUMEHUM.

B nononHeHune K oueHke MHaHCOBbLIX PUCKOB, OCHOBAHHbIX Ha OLIEHKE KaXXA0ro KOMNOHEHTA, NPeayCMOoT-
PUTENbHO TaKke OLEHUTb YYBCTBUTENbHOCTb 3KOHOMUKM MPOEKTa K NPeanONOKeHUAM, CAeNaHHbIM NP1 PUHAHCO-
BOM aHanuse. Takke y MHOrMx BrnajensLes UMEIOTCA NpeaBapuTenbHO YCTAHOBMEHHbIE 3Ha4YeHUs Ans Bcex
PMHAHCOBBIX NApaMeTPOB, KOTOPbIE BYAYT MCMONb30BaTLCA NPU OLIEHKE NPOEeKTa.

6.3.6 Puck o6ema npoekra

Bonbluas yacte PUHaAHCOBOrO prUCKa U NPOAOIMKMTENLHOCTU pUCKa NPOCTOSA YXKe BXOAAT B COCTaB aTana
NraHMPOBaHUS NPOEKTA.

Mpv NnaHMpoBaHUn PEMOHTHbIX PaBOT B 3aBUCMMOCTH OT CIIOKHOCTM YCTPOWUCTBA BO3HUKAIOT PUCKM, CBA3AH-
Hbl€ C NOTeHUManbHbIM yBenmyeHnem obbema peMOoHTHbIX paboT. Mpobnemel, 06HapyeHHbIe nocne pastopkn n
0CMOTpa YCTPOWCTBA, MOTYT NPUBECTYU K TPYAOEMKOW HE3AaNNAHUPOBAHHOM U HE BKNIOYEHHOI B GlomxeT paboTe.

Npu onpeaeneHun o6bema NpoekTa MoryT ObiTb UCMONb30BAHbI BA NOAX0AA:

- N0 YCNOBUSIM KOHTPAKTa, KOTOPbLIN onpeaensieT oxxuaaeMbin 06bem, pazobparb U OCMOTPETb BCE KOMMNO-
HEHTbI, & TAIOKE BbINOJHUTL HEOOXOAUMBII PEMOHT, B COOTBETCTBUM C PEKOMEHAALIMAMMN UHXKEHEPA. 3TO BO3MOXHO
1 06bI4HO BEZIET K U3BMEHEHUSIM 0O6BEMA;

- NNaHUpoBaHuWe 3apaHee 3aMeHbl BCEX COMHUTENbHbIX KOMMNOHEHTOB HOBLIMMW YaCTSIMMU.

Ecnu npeanpMHMMAaloTcsa NONbITKM COKPaTUTb NEPBOHAYArbHbIN OIOAXET U UMEETCH, MO NPUYMHAM FMAPOSo-
rMun CTaHumu, KOMGOPTHOE NIIAHUPYEMOE BpEMS HA PEMOHT, 0ObIYHO UCMONbL3YETCA NEPBbLI NOAX0A, OHAKO OH
06bI4HO co3iaeT BOnbLLIOW| PUCK U3MEHEeHUs1 06beMa.

Ecnu Bpemsi Ha PEMOHT HaxoAUTCA B CTPOro onpeAeneHHbIX paMkax, TO 0ObIMHO MCNONb3YETCH BTOPOM
noxoA ANsi CHWKEHMS PUCKOB, CBA3aHHbIX C HE3aNNaHUPOBaHHON NPOAOIKUTENbHOCTLIO BPEMEHU NPOCTOA. B
CTaHUumM ¢ 6ONbLLIMM KONMUYECTBOM YCTPOMCTB 3TOT MOX0A MOXHO B3ATb 3@ OCHOBY, a 3aTeM, KOMOUHMPYS 00a
noaxoaa, MOXXHO paspaboTaTb NnaH PEMOHTA AN KOHKPETHBLIX YCTPOUCTB.

Mpu onpeaeneHun o6bema paboT nepea Nnepuogom NPOCTONA, UMEETCH PUCK TOTO, UTO 0O BEM PEMOHTHbIX
paboT Ha AaHHOI YacTm Bbin HeaooLeHeH. Bo3aMOXHO, 6ONbLUIMM PUCKOM SIBRISIETCS TO, YTO ByayT 0GHAPY>KEHbI
Y31bl B KPUTUYECKOM COCTOSIHUM, KOTOPbIE NOTPEOYIOT 3aMeHbl Npyu peMoHTe. PeLueHne obenx atnx npodnem 3ak-
NYAETCA B BbIMONHEHUU PEANUCTUHMHOTO NNAHMPOBAaHUA, KOTOPOE BKIMIOYAET HEKOTOPYIO «NNaBy4yeCTby B rpacu-
Ke u B obecrneveHnum 3anacHbiX BApMAHTOB, KOTOPbIE MOXHO Obino Okl NpeA0CTaBUTL NSt HOBOW KOHCTPYKLIMMK.
YpoBeHb 3anacHbIX BapUaHTOB By/1ET 3aBUCETL OT TOFO, KAK MHOTO KOMMOHEHTOB MITAHUPYETCS ANS 3aMEHbl HOBbI-
MM KOMMNOHEHTaMU, HACKOIbKO XOPOLLUMMMU SIBAISIOTCA 3aNUCK, Kacalowmuecsi COCTOAHUS MALLMHbI U HACKONbKO
TLLATENbHLIM OCMOTP BO3MOXEH nepef pa3dbopoM ycTpolicTea.

6.3.7 Aipyrmue pucku

CrnieayeT TaKkxke OLIEHMBATb APYrue PUCKU, Takue Kak pUCkn YenoBeyeckoi 6e30nacHOCTH U IKorIorMyeckne
pucKm.

Pucku yenoseyeckon 6630NaCHOCTU BKMOYAIOT BO3MOXHOCTb PAHEHUM MU NOTEPIO XKU3HU BO BPEMS Bbl-
MOMHEHUS PEMOHTA, UMW PUCK COOTBETCTBYIOLLUX NOTEPL B PE3YNLTaTE HE BbINONHEHUS PEMOHTA.
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Puckn HaHeceHus Bpea 9konorum (B Tom Ynucne pbiGHOMY X035MCTBY) M3-3a TMAPOINEKTPOCTaHLMN MOTYT
BO3HMKaTb BCNeACTBUE:

- NNAHUPYEMbIX UNU CITyYaNHbIX U3MEHEHUI NOTOKA, BbI3BAHHBIX NPOCTOEM ANA NPOBEASHUSI PEMOHTA UMK
BO BpEMS1 9KCNNyaTauum nocrie PeMoHTa;

- NAHUPYEMBIX UK CIYYaiiHbIX USMEHEHWIT YPOBHA BOAOXPAHUIULLA, BbI3BAHHBLIX NPOCTOEM A PEMOHTA
UM BO BPEMSA 3KCNSyaTaLum BO BPEMS PEMOHTA;

- 3arpsi3HEHUe CTOoKa, HaNnpUMep, CMa304YHbIM MAacnoM, BO BpPEMA NPOCTOS MNW BO BpeMsl SKCrya-
Taumm.

OpHaKo NPOAOINKUTESIbHbIN NEPUOA NPOCTOSA MOXET NPEAOCTABUTL BOSMOXHOCTL NPOBEAEHNS 9KONOrMyec-
KMX NPOrpamm, Takux Kak NOBbLILLEHWE Ka4eCTBa BOAbI W yny4yLLeHne noToka peku. PaboTel no 3awmre 6eperos n
3KONOrUYecKkne yCoBEepLLEHCTBOBAHUS MOTYT Takke CNeaoBaTh M3 PEMOHTHbIX paboT, Hanpumep, koraa TypouHa
3aMeHsieTCsl TYPOUHOM, CNPOEKTUPOBAHHO ANS 3aLWMTbl PbIGHOTO X03AICTBA.

OTPEMOHTMPOBAHHOE YCTPONCTBO MOXET UMETb NONIOXMUTENBHOE UNW OTPULIATENBHOE BO3AENCTBUE HA OKPY-
KaroLLyio cpeay, B 3aBUCUMOCTU OT NPOBOAUMbIX U3MEHEHMIA. B 00LLeM, MeHee arpeccuBHbIN NOAX0A C TOYKU
3PEHUs OKPY>KAIOLLEN CPEAbI C LIENbIO NOBbILLEHUS BbIPABOTKM SHEPTMK ABNAETCA €ANHCTBEHHbIM, HE U3MEHSII0-
LM CTOK. Beiroaa 3arem chopmMmpyeTcs U3 ysenuyeHus NPou3BoAnTENBHOCTU U YBENIMYEHNSI COOTBETCTBYIOLLIEN
MOLLHOCTN CYLLIECTBYIOLLMX YCTPOWCTB.

7 OueHka u onpegeneHue o6bema paéor

7.1 O6wme nonoxeHusa

B HacrosiLLeM pa3saene npescTaBneHbl OCHOBHbIE 9NEMEHTbI, KOTOPbIE JOIDKHBI pACCMAaTPUBATLCA BO Bpe-
Ms1 OLIeHKW TYpPOUHbI M BCIOMOTraTenbHOro 060pyA0BaHUS U KOTOPbIE MOTYT NOBAMUSITL, UMK HA KOTOPbIE MOXET
MOBMNUSATL PEMOHT TYpPOMHbLI, a TaK e paboTbl, HAaNPaBMEHHbIE HA YNYyULLIEHWE TEXHUMECKUX XapaKTePUCTUK.
MonHas oLeHKa BKMOYaeT creayloLuee:

- OLieHKa MecTa;

- OLIeHKa TYpOUHbI;

- OLieHKa B3auMOCBsi3aHHOro o6opyaoBaHus.

7.2 OueHKa MecTa

7.2.1 'mpponorus

OnTumanbHas sKkcnnyaTauus r’napo3ekTPUYECKOi CTaHLUMM 3aBUCHT HE TONbKO OT 3h(DEKTUBHOCTU TYpOU-
Hbl, HO TAKXXE W OT NyYLLEro NCNONb30BaHMS NOTOKA M YCTbS. YCNOBUSA, Npeobnaaaiome B0 BpEMs COOPYXEHUA
CTaHUMKU, MOINM M3MEHUTLCS 3a HECKONbKO neT. [mapaBnuyeckuini NoTeHUMan Mecra u ero pabounin pexmm
cneayeT NepecMoTPEeTb, MPUHMMASA BO BHUMAHNE TEKYLLME YCIOBUSA.

YeenuueHune ahHEKTUBHOCTM TYPOUHBI OOLIYHO HE BNIMSIET HA peXUM paboTbl cTaHuuu. OAgHAKO coueTaHue
YBENUYEHNUS MOLLHOCTH U 3PEKTUBHOCTU MOXKET NPUBECTU K M3MEHEHUAM Paboyero pexvmMa yCTaHOBKU, CHUXKAs
drakTop yTMnmsauum u yBenmymeasa npomM3BoACTBO SHEPTUMKU C NOTEHUMUaNbHbIMU 3PPEKTaMN Ha OKPY>KaIOLLYIO
cpeay.

OCHOBHbIMW BOMPOCAMMU, KOTOPbIE CrieyeT pacCMOTPETh, ABMAOTCA:

- €CTb 1M BO3MO>XHOCTb UBMEHUTbL MOTOK;

- €CTb M HOBbIE OrPAHUYEHNS UM BO3MOXHOCTH C YPOBHSAAMU BEpXHETo Obedda nnu HmkHero 6beda, koTo-
pble MOTyT MNOBMeYb 3a COO0I M3MEHEHMS Hanopa Ha TYPOMHAaX UK Ha CTaHLuu;

- €CTb IV HOBbIE OFPAHUYEHUS UITU BO3MOXXHOCTU B paboueM pexxMe 13-3a 3KONOrm4eCcKuxX Unm coumarnbHbIX
COOBpaXkeHuN.

[ns Hage>XHOro cTaTUCTMYECKOro aHanu3a noTeHumuanbHbixX OyayLmnx NporHo30B HE0BX0AUMbI 3anUCH 3a
25 net n 6onee. MOHUTOPUHT MeCTa rMAPONOrMM, TO ECTb CPEAHNE NOYacoBbIe, NOHeAENbHbIE N NOMECAYHbIE
MOTOKM BO BPEMEHW, AOIMKEH NPOBOAUTLCSA B NepUoa ANUTENbHON paboTbl CTAHUMK.

Ecnu gaHHas nidopmaumsa Hea0CTyNHA HENOCPEACTBEHHO YePe3 U3MEPEHUS, €€ MOXHO BbIYMCIIUTL U3
[aHHbIX N0 BbIPaboTKe 3HEpruu, 3anucen Nogbema BoAbl BEPXHETNO U HWKHETO GbedpoB Unu naMmepsaembix noTepb
BHE TYPOUHbI M U3MepsAemoi nnu npegnonaraemoin apdekTMBHOCTU TYPOUHEI U reHepaTopa, NPUHUMAs BO BHUMA-
HWS COPOCHI BOALI B BOAOCOPOCHBIX COOPYXKEHUAX. CrieayeT OCTOPOXHO NPUMEHATb «npeanonaraemMbley (pakro-
pbl acppekTBHOCTM. OHK OyAYT OCHOBBLIBATLCA HA OPUrMHASBHOW MHGOPMAaLMKU NPOU3BOAUTENS UK PAHHUX TEC-
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Tax B OTHOLUEHUU U3MEHEHUI COCTOSHUSI MaLUMHbI. 3Ta UHpOopMaLMs BMECTEe CO CBA3LIO C NpunaralowLmmMm rua-
PaBMUYECKMMU CUCTEMAMU MOXKET UCTIONb3OBATLCS A5 ONPEAEeneHus Toro, Gbinn N MU3SMEHEHUs B r’MAPONOTMK Ha
MeCTe UK B r’MApaBnuyeCcKux napameTpax rmapoCTaHLuu.

M3ameHeHUs B rmapaBnuyeckux napameTpax unum B npegnonaraemom paboyem pexmme CtaHumm MoryT
M3MEHWUTb HOMUHANBHbIE YCIOBUS TYPOUHLI U MOBMANATL Ha BLIGOP NMYYLLErO peLleHns AN NPOBEAEHUS PEMOHTA
TYpPOUHbBI MW YNYYLLEHUS €€ XapaKTEPUCTHUK.

7.2.2 AKTyarnbHble AaHHbIe MO BbIPpaboTKe 3HEeprum

CywiecTsytoLias MHOPMAaLIMS NO roA0BOM BbIpabOTKE SHEPrUU HA A POINEKTPOCTAHLIMK NPESOCTaBNsAeT
3aKa3umKy OCHOBHYIO MH(hOPMALIMIO, U3 KOTOPOW OH MOXET OLEHWUTb CTOMMOCTb NOBLIX NOTEHLMANBHbLIX YCOBEP-
LLEHCTBOBAaHMI 06opyaoBaHusa ctaHuun. Ecnu 4oCTynHbI HE3aBUCUMbIE UCTOYHUKU rMAPONIOrMYECKON UHAOpMa-
LMK, MHbopMaums 0 BbipaboTKe SHeprum Takke NpeaocTaBnAeT BO3MOXKHOCTb ONpeaeneHus TeHAEHLMU K U3HOCY.
Ecnun Takme NCTOUHUKM TMAPONOrniyeckol nHdopMaumm He AOCTYNHbI NpeblayLume 3anucu o copoce BOAbl Ha
MecTe u npubnuautenbHas MHOPMALIMS O XapaKTEPUCTUKAX CYLLECTBYIOLLIEFO 000PyA0BaHMA NO3BONSET COCTA-
BWUTb UCTOPMIO TMAPONOrMK YCTAHOBKM C NOTEHLUMANbHOW TOYHOCTLIO £ 5 %. 3TOT METOA NPaAKTUYECKM TaK e
XOpOoLY, KaK ¥ GOMbLUMHCTBO AOCTYMHLIX METOAOB ONPEeAEneHUs rTMaponorum Ha mecre. [ins MakcCuMarbHOM NOsb3bl
3anucu 0 BbIpaboTKe dHEPruM JOMKHbI ObITb MONYYEHb! AMA KAXA0r0 M3y4yaemMoro yCTpoicTea Ans caMmoro
Jonroro nepuoaa sanucu — donee 25 net Ha3aa, HO He MeHee 10 net. Korga nepuog 3anucen KOPOTKUIA, TOUHOCTb
Oyaet meHee 5 %.

HoctynHas nHopmMaums JomkHa ObITb cOBpaHa 3a Nnepuos BpeMeHU 3anuceii U Nmiodble TEHAEHLMN OSKHbI
ObITb PACCMOTPEHbBI U OGBACHEHBI.

MpUYNHBI U3MEHEHWI MOTYT BKIMIOYATb yXyALLEHME pabounx XxapakTepucTuk 000py10BaHUs, UBMEHEHUSA B
paGoyei hunocodmmn 1 ynpasneHum BoAON 1 BO BAUSAHAW BbIHYXAEHHbIX NEPUMOAOB NPOCTOS, OTHOCALLMXCH K
HazexHocTu 06opyaoBaHusi. Cneayet He NpeyBenuuMBaTh KPATKOCPOUHbIE TPEHAbI Unu cobbius. Ecnu B camom
Jene CHmKeHne apdekTMBHOCT 000PYA0BaHUS ABMAETCA OCHOBHON MPUYUHON MU TEHAEHLIMEN, €€ MOXHO NoA-
TBEPAUTL NYTEM CPaBHEHWUA HACTOALLIEN U NEPBOHAYarnbHOW KPUBbIX KO ULMEHTA NOSNE3HOIo AENCTBUSA, KOraa
OyaeT 4OCTyNHa AaHHasa MHpopmMaums.

YacTo 3HauMTENbHLIX yBENUYEHUI BLIDAOOTKU SHEPTMU MOXKHO 40OUTLCA NyTEM ynyyLlieHUs ynpaBneHus
BOAOXpaHUnuLLeMm. HecMoTpst Ha TO, YTO AAHHbLIN aCNEKT He paccMaTPUBAETCA B HACTOSILLIEM CTaHAapTe, OH
ABNSIETCA YacCTbi0 MOBOro nccnegoBaHus o LENecoobpasHOCTM NPOBEAEHUA PEMOHTHbIX pabor.

7.2.3 Mpobnembl OXpaHbl OKpYyXKatowei cpeabl, CounasibHbleé 1 HOPMaTUBHbIE BONPOCHI

Mpobnembl OKpy>xaloLLEel cpeabl, COLManbHbIe  HOPMaTUBHBLIE BONPOCHI TAICKE ONPEAensiioT yCroBUs AnA
paboTbl CTaHLMKW. 3TU YCIIOBUSI NPEeIHAa3HaYeHbI ANA ONpeaeneHns NPasun UCNONb30BaHUA BOAbI NyTEM yperynu-
pOBaHUS 9KONOrMYECKNX, COLMArbHbIX 1 9KOHOMMUYECKUX BONPOCOB MCNONb30BaHWUSA BOALI. HEKoTopbIe n3 Bonpo-
COB, OCBELLEHHBIX B HACTOSILLIEM CTaHAAPTE, NEPEUNCAEHBI HUXKE:

- TpeboBaHUsA K MMHUMANbHOMY NOTOKY;

- OrPaHNYEHUSt U3BMEHEHWIA YPOBHA BEPXHETO NN HUXKHETO GbedoB;

- aornyckaemast HopmMa U3MEHEHMUS NOTOKOB (NTMHEHbIE HOPMbI);

- pbibbl M AuKas dayHa;

- npeaenbl CoAepXXaHUsl paCTBOPEHHOrO rasa;

- 00BOHbIE NOTOKM;

- OMALLHUE BOAHbIE/MPPUraLIMOHHbIE NOTOKMU;

- NOTOKM, FEHEPUPYIOLLIYE 3MEKTPUYECKYIO SHEPTUIO.

Ecnu 661110 NPUHATO peLLeHne NPOBECTU PEMOHTHbIE pabOoThl HA CTAHLIMK TONBKO C LIENbIO NOBLILLEHUS 3¢)-
heKTUBHOCTHU, NOTOKM BYAYT TAKMMM Xke, a NOSTOMY ByAYyT NPUMEHATLCA Te Xke npasuna. OgHako yBenuyeHue
NPOU3BOAUTENLHOCTU CBEPX NMPOU3BOAUTENBHOCTU, BO3HMKAIOLLIEH BCEeACTBUE YBENUUYEHUA 3¢pheKTUBHOCTH,
Oyaet npuBoaUTL K 6onbLIEMY UCTIONL30BaHMIO BOALI UMW M3MEHEHUIO PEXXMMOB NOTOKA BO BPEMSA 3KCNyaTauun
CTaHUUM. 3T U3MEHEHUSI MOTYT NPUBECTU K BOSHUKHOBEHUIO HOBBLIX TPEOOBaHUiA, U gaxke 6e3 u3MeHeHui B
MCNOMNb30BaHUM BObl, MOTYT ObITb YCTAHOBMEHbI HOBbIE TPEOOBaHMS.

B03MOXHOCTb HOBLIX TPeBOBaHUI B OTHOLUEHUM YNPABIIEHUS BOAOW CrieayeT TWaTenbHO pacCMOTPEThL B
Hayane mMOOOro nNpoekTa NPoBeAeHUsi PEMOHTHbLIX paboT Ana onpeaeneHus X BAMAHUA, €CNKU OHO eCTb, Ha
paboTy, a COOTBETCTBEHHO, HAa NPUOLIL OT OTPEMOHTUPOBAHHOTO NPEANPUSTUS.
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7.3 OueHkKa TypOUHBI

7.3.1 OCHOBHbI€ NOJIOXKEHUA

Llenb npouiecca oLeHKu UMeTb NoA PYKOR, MOCIE 3aKIoYeHuUs, BCIO HE06X0aMMY0 MHAOpMaLMIO ANs onpe-
AeneHns 9KOHOMUYECKON BbIroA bl NPOAOIDKEHNUA PEMOHTA TYPOUHbI, YTOObI rapaHTUPOBAaTL €€ HaAEKHOCTb U
YTOObI NPOANTL CPOK €€ CNYXObI U/UMNW CHU3UTL SKCTINYyaTaLMOHHbIE 3aTPaTbl, MO0 YTOObI YNyYLLUTL e€ XapakTe-
PUCTUKW.

MMeeTcCsi ABa OCHOBHbIX aCMeKTbl NPY OLEHKE CYLLECTBYIOLLEN TYPOWHbI:

- L|eNOCTHOCTb UM MEXaHUYECKME NOBPEXAEHUA TYPONHbI, KOTOPbIE CNEAYET OLIEHUTL C MOMOLLbIO AeTarb-
HOrO BU3yarnbHOro 0OCMOTPAa U U3MEPEHUS UK UCNbITaHUSt 6e3 paspyLLEHUN;

- paboune xapakTepucTuku TypbuHbl, KOTOPbIE CNeayeT OLeHMBAaTb CNOMOLLbLIO TLIATENLHOro aHanmsa
3anucen o paboTe 1 yCnoBmin JOCTYNa K peanbHbIM BO3MOXHOCTAM YIYYLLEHUA XapakTEPUCTUK. 3TO OTHOCUTCS K:

1) acpcpekTuBHOCTH;

2) BbIXOA4HOW MOLLIHOCTH;

3) npobrnemam mexaHnyeckomn Bubpauuu;

4) rmapaBnUYECcKon CTabunbHOCTY;

5) npobrnemam ¢ KaBUTaLMOHHON 3PO3neii;

6) paboynM yCrOBUSAM U OTPAHUHEHUAMM.

B tabnuuax 2—23 onucaHbl acnekTbl, KOTOPble CreayeT pacCMOTPEeTb MPW OLEHKE CyLLECTBYIOLLEN
TypbuHbl, B popmaTe KOHTPONBbHOIO NNCTA, ANA KaXA0ro KOMNoHeHTa. OHU NpeCTaBneHbl N0/ 3arofoBKOM
«acnekTbl K PACCMOTPEHUIOY , KBO3MOXHbIE MPUYUHLI» U «BO3SMOXHbIE AEACTBUSAY .

Mpu oLeHKe CyLLecTByOLLel TYpOUHLI CriedyeT paccMOTPETb Creayiowme BCTPOEHHbIE YacTU TYPOUHBI:

- CTaTOPHOE KONbLO (CM. Tabnuuy 2);

- cnupanbHas unu nonycnupansHas kamepa (cm. Tabnuuy 3);

- OMOPHOE KOMNbLO (CM. Tabnuuy 4);

- oTCackIBatoLas Tpyba (cm. Tabnuuy 5).

Mpu oueHke cywecTyoLLEen TYpOuHBI cneayeT paccMOTPETh Creylolmue He BPaLLAoLMECs YacTH, He
BCTPOEHHbIE B TYPOUHBI:

- KpbILKa TypOuHbI (cM. Tabnuyy 6);

- NPOMEXYTOYHOE KOMbLIO M Kamepa paboyero koneca (cm. Tabnuuy 7);

- HUXKHEE KOMbLIO HanpaensioLero annapara (cm. Tabnuuy 8);

- nonarky HanpaenaLLEro annapara (CM. Tabnuuy 9);

- NPMBOZHOW MEXaHU3M NTONAaTOK HaNPaBnsIOLLEro annapara (cMm. tabnuuy 10);

- perynupyioLliee KonbLo (cM. Tabnuuy 11);

- cepsoasurarenu (cm. Tabnuuy 12);

- NOALLMMHUKUA NIONATOK HanpaensioLLero annapara (cm. Tabnuuy 13);

- CanbHUKOBOE YyNnoTHEHUE Bana TypbuHbl (CM. Tabnuuy 14);

- onopa 0ceBoro noALmMnHuKa (cMm. Tabnuuy 15);

- hopcyHku (cm. Tabnuuy 16);

- OTpaXkaTenu U paccenBaHuUe aHeprum (Cm. Tabnuuy 17).

Mpu oueHke cyecTByioLLeli TYpOUHbI CrielyeT pacCMOTPETDb CreayioLwme BpaLaloLmecs YacTy TypOuHbI:

- paboyee koneco (cM. Tabnuuy 18);

- Ban TypouHbl (CMm. Tabnuuy 19);

- MacnonpueMHUK U WTaHmm (cMm. Tabnuuy 20).

Mpu oueHke cylwecTByiowWwel TypOuHbI cneayeTr paccMmoTpeTb cneaylowme BcrnoMmorarerbHbie YacTu
TYPOUHbI:

- cMcTema perynupoBaHus Harpy3ku (perynsrop) (cm. Tabnuuy 21);

- CUCTEeMa BEHTUNMPOBaHWA TYpPOuHbI (CM. Tabnuyy 22);

- cMcTemMa cmasku (MexaHn3ma HanpasnsoLwmx nonacren) (cMm. Tabnuuy 23).

HekoTopble TabnuLbl 0THOCATCA KO BCEM TUNaM TYpOUH, B TO BPEMSA KaK ApYrne — TOMbKO K ONpeaeneHHoMy
TUNy TypOuWH, 4TO yKa3aHo B 3aronoBkax Tabnuy. Hekotopble 4actu Tabnuy nonagaioT Gonee, Yem nog oaHy
KaTteropuio, HO AN ACHOCTW, OHW ONMUCLIBAIOTCA ANSA OAHOW KaTeropuu TypouH. Hanpumep, HekoTopble YacTu
MOTYT ObITb BCTPOEHHbLIMMW WU HE BCTPOEHHbIMU, B 3aBUCMMOCTM OT KOHCTPYKLIUK.

HeTtanbHoe o6cyxaeHne Haubonee COOTBETCTBYOLLMX ACMEKTOB, KACAIOLLMXCHA OLIEHKM MEXaHU4ECKOM Le-
NOCTHOCTM U YNyyLLEHNSA pabovmx XxapakTepucTuk TypbuHbl NpMBOANUTCS B Tabnuuax.

27



FOCTP 55003—2012

Tabnuya 2 — CratopHoe KomnbLO (MPMMEHUMO K pajuanbHO-0CEeBbIM, MOBOPOTHO-NOMNACTHBIM U NPONENNEepPHLIM

TypbuHam)

AcnekTbl K paccMOTpPEHUIO

Bo3MoXxHble NPUYUHBI

Bo3MOXHbIe AeicTBuA

TpewuHbl
B CTATOPHbIX
KOMOHHaX

Bu6pauus

Hedopmauumn ns-3a LWEeno4Horo 3anosHu-
Tens B 6eToHe

CHUXeHHas CTPYKTYpHas LenoCTHOCTb,
Bbl3BaHHasa 3pO3Mel UNKN Koppo3unei
Cnabas cTpyKTypHasi MOLLHOCTb U3-3a Nro-
XON KOHCTPYKLMWU UNW NPOU3BOACTBEHHOIO
AedekTa

Hedexr maTepnana

3anpoc o npeabIAyWNUX PeMOHTax (konuye-
CTBO W YacToTa)

MonHbIn BU3yanbHLIA OCMOTP

OcmoTp NDT B cTaTOpHON KOMOHHE M coe-
ANHEHUAX KOXyXa

MaTepuan, noTok W aHann3 HanpspkeHus
PemMoHT cBapkoi

Opo3ua YacTtuy

MnoxoW nNpodunb CTaTopHbIX KOMOHH
ABpa3suBHbIE YacTULbI B BOfeE

MonHbIN BU3yarnbHLIA OCMOTP

3anpoc 0 npeabIAyLMX peMOHTax (Konu-
4eCcTBO U YacToTa)

CpaBHUTENbHLIA aHanu3 ¢ CoBpeMeHHO
KOHCTPYKLMei

AHanus notoka

BoccTaHoBneHne noBepxHOCTU CBapkow
MameHeHue rugpaenuydeckoro npodpunsa
[MpuMeHeHWe 3aLUTHOrO NOKPLITUA

Koppo3aus

HecooTBeTcTBYylOWEe NOKPLITUE WK NOTe-
P NOKPLITUS
ArpeccuBHble XapaKTepucTUku Boabl

[NonHbIA BU3yanbHbIA 0OCMOTp
[MeckocTpyilHas o4MCTKa M COOTBETCTBYIO-
Ljee nNokpbiTUe

MapaBnuyeckne notepu

MnoxoW NpoduUnb CTaTOPHLIX KONOHH
Ipyboe nokpbiTUe NOBEPXHOCTU

AHanus notoka

CpaBHUTENbHbIA aHann3 ¢ cCOBPeMeHHbIMU
npoexkramu

[MeckocTpyiiHan ovucTKa/crnaxuweaHue
M3meHeHne rugpasnuyeckoro npocuna u
nokpacka

MpocauynBaHue Yepes pa-
AunanbHble donaHusl

Mnoxue ycnoeus paguanbHbiX naHues n3-
3a gedopMalLuii 6eToHa

O6pasoBaHue YCTanoCTHbIX TPELUH Ha
CBapHbIX LUBax, ecrnv 6onToBoe coeMHeEHNe
OpUrMHanbHLIX (hriaHLEeB He ABNAETCA afek-
BaTHbIM

M3onauns Unum peMoHTHasi cBapka CTpyK-
TYpbl

Tabnuya 3 — CnupanbHell unu nonycnupanbHblii noAsofd (MPUMEHUMO K paAuarbHO-0CEBLIM, NOBOPOTHO-
nonacTHeIM U NPONennepHeIM TypouHam)

AcCNeKTbl K paccMOTPEHUIo

Bo3MoXHbIe NMPUYUHBI

Bo3moxHble AeicTBuA

TpewuHbl B obnacTu cTa-
TOpHOro Konbla; B nnac-
TMHax WM CBapHbIX
coefjMHEeHUSX

Hedopmauyumn Bubpauumn n3-3a LLENOYHOro
3anonHuTensa B 6eToHe

CHUXeHHasa  CTPYKTYpHas LENOCTHOCTb,
Bbl3BaHHas 3po3nel UNn Kopposunen
Linknbl repmeTusaumu/ckaqku gasneHus/
rmapaBnuyeckuil pe3oHaHc (HU3KWIA, cpea-
HUA W BBICOKMIA LUKIbI)

[MonHblii BM3yanbHbIl OCMOTP

OcmoTp NDT B cnupanbHoOW kamepe/cTa-
TOPHOM KOfbLie U APYruX obnacTsax
AHanu3 HanpsxeHus

3anpoc o npeabifyLnX peMoHTax (Npupo-
[la, KONn4yecTBo 1 YacToTa)

PerynupoBka BpeMeHW 3akpbITUA Han-
paBnawLyero annapara

PeMoHT cBapkoint

YcoHorne paku
HecooTBeTcTByloLLEe MOKPLITUE UMK €ro
noTeps

M3aMeHeHne u3-3a peku Koppo3sus PeMoHT cBapkoint

3aMeHa, rae BO3MOXHO
MNameHeHus nokpbITus | Koppo3ausa [MecKocTpyHan 04UCTKa U COOTBETCTBYIO-
NMOBEPXHOCTH Mukpo-opraHuamel Lee nokpbITUE
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AcnekTbl K paccCMOTPEHWUIO

Bo3MOXHbIE NPUYUHLI

Bo3MOXHble AeNCcTBUA

N3ameHeHune nosepx- | Mnoxoe kadectBo 6eToHa (ob6Lyee unu no- | PeMoHT GeToHa

HOCTH KanbHoe)

N3MeHeHuns TonwmHbl | ABpa3sunBHble YacTULbl B Bofie M3amepeHus TonwuHbl NAuThI
CTeH CoBMeCTHbIe 3theKTH KOPPO3MKU U 3p03nUKN | AHanu3 HanpsKeHus

lMpuMeHeHne NOKpLITUSA, YCTOWNYMBOIO K
Koppo3unu

M3aMeHeHUs HanpaBnswoWwmx JonaTok unu
M3MEHEHUe XapaKTepuUCTUK YCTpOWCTBa
unu oba BapuaHTa

YkpenrneHue crnvpansHOi Kamepbl

[poTeyka 3aTBOpPa WK
HeucnpaBHas paboTa
3aTBOpa

Koppoausa

YnnoTHeHuUe 3aTBopa v fedeKT NoBEpPXHOC-
TV chnaHua

PerynupoBaHuve 3atBopa

JedekT wapHUpoB

M3HoC BTYNKK

[TonHbIA BU3yarbHbLIA OCMOTP U30NUPYLO-
LLIMX NOBEpXHOCTEH

3ameHa ynnoTHeHus

HoBas KOHCTPYKUWS YMIIOTHEHUSI

PeMOHT nzonupyloLmx noBepxHocTen
3amMeHa N peMOHT BTYNOK LUAPHUPOB
n/vnu wrudgtos

M3MEeHEeHNsT KOHCTPYKLMK LUapHUpOB

TypbuHam)

Ta6nuya 4 — OnopHoe KoMbLUO (MPUMEHUMO K pajnansHO-0CeBLIM, MOBOPOTHO-MIONACTHEIM W NPONENepHLIM

AcnekTbl K paccMOTPEHUIO

BosmoxHble APUYKUHBI

Bo3MoXHble feicTBUA

TpeLyuHbl

Mnoxan KOHCTPYKLUMA

MponsBoAcTBEHHLIN AedekT

N3MeHeHWe gaBneHus

TpeHue pabodero Korneca 1 ONOPHOTO KOMb-
ua

PeMOHT HecooTBeTCTBYIOLLEHA CBapKM

[MonHbI BU3yanbHbliA ocMoTp 1 NDT
AHanus HanpsxeHus

PeMoHT cBapkoit

YKpenneHue onopHoro konbua
BeHTUnAuua (paguanbHo-ocesas)
BblpaBHMBaHMe ycTpoiicTBa U GanaHcu-
poBka

YTeudka BoAbI

OedekT cbopkm
Mroxas KOHCTPYKLMSA

BuayanbHbIiA oCMOTp
Mposepka GonToB

OcnabneHHble GonTel PeMOHT unu 3aMeHa  pasrpy3oqHOro
KonbLua
Jedext umupkrynaLmm [Jedopmauuu NoACTPYKTYpbI U3-3a Luenod- | M3MepuTb  UMPKYRAUMIO U paccTosHUSA

Horo 3anonHuTens B 6eToHe

Mexay nonactaMu
MpoBepuUTb BEIpaBHWBaHWE YCTPOUCTBa
BosgeiictBue Ha 6eTOHHYIO NOACTPYKTYPY
MoBTopHasn ycTaHOBKa pacCTOSHUA MeXAy
nonactsamMm

Oedopmauus

OMOPHOro KonbLa, HeBbI-
paBHUBaHWE UMW HaKMOH
(Onopa HWxHero Konbla
4Ns  pajauanbHo-oCceBbIX
TYPOUWH)

Oedekr cbopku
Hedopmauuna 6eToHa U3-3a LENOYHOTO 3a-
nonHuTens

M3MepuTb oceBoe nonoxeHne pabouyero
Koneca (paguanbHO-0CeBOE) NO OTHOLLEe-
HWUIO K OMOPHOMY KOnbLly

TwaTenbHbIl OCMOTP YCTPOWUCTBA, NOBTOP-
Has c6opka U NOBTOPHOE BblpaBHUBaHWE

AHomanbHasa Boga

TpeHue paboudero Kofieca 0 BHYTPEHHIOW
CTeHKy

BusyanbHbIiA oCMOTpP

MpoBepka M U3MEHEHUE BblpaBHUBAHUA
ycTpoiicTBa

MpoBepka paccTosHUSA Mexay nonacTsiMu
paGodero koneca u BHyTpEHHEW CTEeHKOM

Kopposua

ArpeccuBHas Boga
HecooTBeTcTBylOLEE NOKPLITUE

MeckocTpyiiHasi 0MUCTKa U COOTBETCTBYHO-
ee NOKpbITHe
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AcCnekTbl K paccMOTPEHUIO

Bo3MoxXHble NpUYmnHEI

BoamoxHble AeicTBUS

ABpa3unBHbIA U3HOC

MoaBeleHHble abpasuBHble 4YacTulpl B
BoAe
HeBepHelii BeiBop MaTepuana

MpoTnBoabpasnBHOe NOKPLITUE (MeTannu-
3auma Unu ceapka)
PeMOHT unn 3ameHa

KaBuTaunoHHas apo3uns

Pabouune ycnosus
KoHeTpykuus nonactem
PaccTosHus mexgy nonactamu

OCMOTP M HaHeceHWe Ha KapTy KaBuTa-
LIMOHHBIX obnacTeit

MpoBepka paccToAHUA MeXAy nonacTamm
MpoBepka pabounx ycrosuit

PeMOHT nospexgeHHON NOBEPXHOCTH

Paboune u aKkonoruyec-
Kue BOMpoCkI

UpeaMepHoe pacCcTOsHME Mexgy nonac-
TAMU

[Nepexon K
KonbLy

chepuyeckoMy  OMopHOMY

Ta6nuya 5— OrcacuiBatolyasn Tpy6a (MPUMEHUMO K paguanbHO-0CeBbIM, NOBOPOTHO-MONACTHLIM W MPONENNEPHLIM

TypbuHam)

AcnekTbl K paccMOTPEHUIO

BosmoxHble APUYNHBI

Bo3MoXHble AeicTeua

MycTtota 3a 06nULOBKON
oTcacbiBatowjeid  TpyObl,
0bn1uoBKa, 0TCOEAUHA-
wasics oT 6eToHa

MN3MeHeHnst AaBneHns (BUXpU NpU YacTuy-
HON UfK BLICOKOR Harpyske)

Hedopmaumsa u3-3a LWEeNoYHOro HamnosmHu-
Tensa B 6eToHe

Mnoxoe Ha4yanoHoe GeToHUMpoBaHWE U/MNK
cbou ¢ aHKkepamu

NccnegoBaHne MONOTKOM; HaHeceHue Ha
KapTy nycToT
3anueka LEMeHTOM
Kneem
[ononHuternbHble aHKepbl

nnun 3NOKCUAHBIM

KaBuTaunoHHasa apo3suns

HecooTBeTcTBYIOWMIA MaTepuan WK nok-
pbiTHe

AOnuTenbHas akcnnyatauus npu Harpyskax,
BonbLUMX NO CPaBHEHWIO G 3aBOACKUMU ra-
paHTUSMU WUIW OTPLIBHOE obBTekaHWe
N3MeHeHUs B paboyeM pexume cTaHLum
HapyLieHuss noToka u3-3a nnoxoro pabouye-
ro Koneca unu npoduna nonaTok Hanpae-
nsLero annapara

MonHbIA BU3yanbHbLIA OCMOTP

AHanus notoka

CpaBHUTENbHLIA aHann3a ¢ coBpeMeHHOW
KOHCTpPYyKUUen

TonwmHa kopnyca

BoccTaHoBneHMe NOBEPXHOCTU
MeckocTpylHas ouMCTka M COOTBETCTBYIO-
Liee NoKpbITUe

WckntoveHne KaBUTaALMOHHOW 3po3nuu

TpeLwuHbl

OTcoefjMHEHUEe OT aHKepOB M BHELLHUX pe-
Gep

MN3MeHeHUs faBneHue us-za BuUXpei npu
YaCTUYHOW UMW BLICOKON Harpyske

[MonHbIA BU3yanbHLIA OCMOTP

3anpoc o npeabiAyLUMX peMoHTaX (Konnye-
CTBO U YacToTa)

NamepeHns TonwuHel 06nuULIOBKKU

OcmoTp NDT B paiioHe 3aTBOpa WU Ha coe-
OVWHEHUN C OMOPHBLIM KOMbLIOM

3amMeHa ceKUuUM Unu BOCCTaHOBNEHUE Mo-
BEPXHOCTU (CBapka, FpyHTOBKa U NOBTOpHast
rPyHTOBKA)

[NoBpexaeHne oT Koppo-
3UU M/vnu aposunmn

MpucyTCTBME MUKPOOPraHU3MOB KaTarnau-
PYIOLLMX KOPPO3MIO B BOAE

Konn4yecTBo LMKINOB NOrpyKeHus
ArpeccuBHasi Boa ¢ ¥ 6e3 aneKkTponuTuyec-
KOW KOppo3uu us-3a HebnaronpusTHoro co-
YeTaHus mMaTepuarnos

CopepxaHue abpasnBHbIX YacTuL B Bofe

MMonHbIM BM3yanbHLIA OCMOTP

N3amepeHne TonwmHbLI 0BNULIOBKK
[MeckoCcTpyiHasd O4MCTKa U COOTBETCTBYIO-
Lee nokpbiTUe

Mcnonb3oBaHue B KOHCTPYKLUN KOPPO3NOH-
HOFO W MPOTUBOIPO3NIAHOrO MOKPLITUA UNK
06rnMLOBKM B BEICOKOCKOPOCTHBIX 06nacTsax

HepocTaTok adpcpekTBHO-
CTW UM MOLLHOCTU B OT-
HOLUEeHUWN HOMUHAamNbHbIX
BeNUYnH

[noxas KOHCTpyKUUS
HoBble pabouyne ycnosus (pabovne Harpys-
KW UNU ruapasnuyeckue pexumel)

AHanua notoka

CpaBHWUTeNbHbIA aHann3 ¢ COBPEMEHHON
KOHCTpYKUUeWn

N3meHeHne cTanbHoro/LeMeHTHoro npo-
dunsa

N3meHeHnsa onopHoro KonbLa
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AcnekTbl K pacCMOTpPeHUI0

Bo3MoOXHbIE NPUYUHBI

Bo3MoxHble AelcTBUSA

[NoBpexaeHna  oTcacbl-
Batowei Tpy6ul U noBepx-
HOCTU NpounA

PaspylweHne L4eMeHTHOro BoAoTOKa U3-3a
Mroxoro KayecTBa LeMeHTa

A6pasuBHbLIN U3HOC W/UNU KaBUTaALMOHHAA
3po3usA UeMeHTa

MoapepxuBaemas BbicOKas 3po3us (BTO-
pUYHbLIE NOTOKW)

MonHbliA BU3yanbHbLIA OCMOTP
UccnepoBaHne u HaHeceHwe Ha
noBpexaeHun

N3MeHeHUe cocTaBa LeMeHTa
lpyHTOBKA LUEMeHTOB [ANA A[OCTUXEHWUS
npUemMnemMon HenpepbIBHOCTU NoToKa

KapTy

TypbuHam)

Tabnunya 6 — Kpbllwka TYpOuHE! (MPUMEHNMO K paguanbHO-0CeBbIM, NOBOPOTHO-MONACTHLIM W NPONENNEPHLIM

ACneKTbl K paccMOTPEHUIO

BO3MOXHbBIE NPUYNHBI

Bo3MoXHble AencTeus

TpewuHbl

Mmapasnuueckue yaapebl

M3aMeHeHNs faBneHunii U nepenagbl aasne-
HuA

MmapaBnuyeckuin pesoHaHc (HU3KUN, cpea-
HUWA UNWU BLICOKUW LWKN U3HOCA)
HNedopmayua

HedekTHbI MaTepuan Unu KOHCTPYKUWA
Bricokoe mexaHu4eckoe HanpskeHue

MonHbIf BU3yanbHbIi ocMoTp M ocMoTp NDT
AHanua HanpsixeHus

PeMoHT cBapkoii

YKpenneHue KphbiLKA TypOuHbI

3aMeHa KpbILWKU TYpOUHbI

M3HOC NoBEpXHOCTU MMM
06nnuoBKK

AbpasmBHble YacTuLbl B Boge
KaButaunoHHasa apo3uns

CoBMecTHble 3pheKTbl KOPPO3UN U 3pO3NN
LlleneBas kasuTauusa (ocobbiit TUN 3po3uu,
Npon3BoAUMbIA BLICOKOW CKOPOCTLIO Npo-
XOXAEHUA BOoAbl Yepes HebonbLuoe oTBep-
cTue)

KoHTakT ¢ nonatkamu HanpasnsiioLLero arn-
napara

MonHbIA BU3yanbHbIA OCMOTP U NpoBepKa
pasMmepos

PeMOHT NOBEpXHOCTU U MexaHWu4Yeckas 06-
paboTka

YcTaHOBKa 06nMUOBOYHON NNACTUHBI UK
peMOHT

MoBTOpHOE BbIpaBHUBaHWE COOPKMU
BepTukanbHas perynupoBka Hanpasnsio-
LLX fionaTok

TpeHue KpbIWKU TypGu-
Hbl W FlonaTok Harpa.-
nsowlero annapara

Kpblwka Typ6UHBI W/Unu He BbipaBHUBaHWE
HWKHero KornbLja Harnpaensiowero anna-
paTa

HesHaunTensHoe paccrosiHue mMexay no-
naTkamu Hanpasnswlliero annapata Wu
KpbILLKOW TypOUHBI

MckpuBneHne KpbILLKW TYpOUHBbI

OueHka pucka HeucnpaBHoi paboTbl Ha-
npasAsAlLWMX NONATOK NYTeM UCNbITaHUA
noBopoTa NonaTok

MonHbI BU3yanbHbIi OCMOTP, MOUCK U3HO-
ca uvnun 3agupaHns NoBepxXHOCTN KOMMNO-
HeHTa

MonHan npoBepka pasMepoB HanpasnAo-
LWMX NONaToK, BblpaBHUBAHWE KPLILWKW Typ-
6UHBI U onopHoro konbLa

MoBTopHOE BbipaBHUBaHUE cHOpPKU
Ucnpasnenne  u3Hoca NoBepXHOCTH
KpbILWKN U MexaHu4yeckas obpaboTka
YcTaHoBKa nnacTUHbI UNKM 3ameHa obnu-
LIOBKU

MoBpexaeHne ynnoTHe-
HUA BepxHero obofa pa-
Goyero koneca (nabu-
PUHT)

HapylleHne LeHTPUpPOBaHUA KpPbILWKKA TYyp-
OWHBI

HapylieHue UeHTpupoBaHus pabodero Ko-
neca

OTKIOHEHUS BENMWYUHBI 3a30pa
LLlenoyHoi 3anonHuTens B BeToHe

MonHbIl BU3yanbHLIA OCMOTP
LleHTpupoBaHmMe KonblLja yNnioTHEHUs
MonHas npoBepka pasMepoB KPLILLKA Typ-
6UHBI U LeHTpupoBaHUe paboyero koneca
MexaHuyeckasn obpaboTka ynnoTHeHus
paboyero koneca (NabupuvHT) Unu ero 3a-
MeHa

3ameHa KpbILLKW TYpOUHBbI

3ameHa pabovero koneca

HeTouHOCTE YpOBHSA

Hedekr cbopkn
CMelleHue aneKkTpocTaHuuu
LLlenoyHow 3anonHuTens B 6eToHe

MpoBepka ycTaHOBKW KpbILKU TYPOUHBI
MexaHuyeckas o6paboTka noBepxHOCTU
KpbILWKKU (pnaHel CTONOPHOro Konbua)
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AcCnekTbl K paccMOTPEHUIO

Bo3MoxXHble NpUYmnHEI

Bo3moxHble aencTBUA

noBepXHoOCTeN

Mnockas nosepxHocTk | fedekt cbopku MonHaa nposepka pasMepoB ob6pabo-
TPpeHWss unu  nnactuHa | HepaBHOMepHBIA M3HoC TaHHOW MOBEPXHOCTU
TpeHus MexaHudeckass o6paboTka MOBEPXHOCTY
KPbILLKM
YcTaHoBKa MNacTWHbI TPEHUA UMK 3aMeHa
3aMeHa KpbILlKW TYpOUHBI
MosTopHasa cbopka ycTporcTBa
Teub BOAbI M3Hoc yNnoTHeHUsA Bana Unu ynnoTHsoWnx | 3amMeHa ynnoTHEHUs Bana

BoccTaHoBneHne ynnoTHALWMX NOBEPXHO-
cTent

Cmaska, BKMtoYas aKorso-
rMyeckue Bonpockl

HapyleH nogBoa cmasku

C6olt cucteMbl pacrnpefefieHns cMasku
Mnoxoe pacnpegeneHne cMasku
UpeamepHoe BhlfeneHne cMasku B OKpyxa-
foLLyto cpeqy

M3Hoc BTYNoK (Uand) Hanpasnsowmx no-
naTok

MOnHEIA BU3yanbHBIA OCMOTP MOKPLITUA U
CUCTEMbI CMa3KuW BTYMKH

3amMeHa BTYNKM HanpaBnAtoLLel fnonaTku
YcTaHOBKa CaMOCMasblBaloLMXCH BTYMOK
MaMeHeHWe cucCTeMbl CMasku, PEMOHT,
nepenporpaMMUpoBaHne WIu ycTpaHeHue

Cnabble unu cnoMaHHble
oonTol

HedekT cbopku

Jedopmauus nokpuITus

Mnoxoii BbIGOP MaTepuana um HefocTaTok
floBepua K yKazaHHOMY maTepuany
MpobneMbl ¢ ynpaBneHnem kavecTBa BO
BPEMS U3rOTOBIIEHUS U MOHTaxa
UpeamepHoe KOHCTPYKLMOHHOE Hanpsixe-
Hue

AHOMarnbHble U3MEeHEeHWUA AaBneHus
MapaBnuyeckunii peaoHaHc (HU3KUIA, cpea-
HUMA UMK BBICOKUIA LMK Harpysku maHoca)

MonHbl BU3yanbHbIA OCMOTP dnaHuya u
oonTos, ecnu BoaMoxeH NDT

3ameHa 6onToB

AHanua notoka

N3ameHeHWe MpUpoOAHON YacTOTkl NOKPLITUA
YnydleHne BeHTUNAUUN TYpOUHbI
NameHeHune konuyectBa U pasmepa 6ontos
u/unm nx matepuvana

3agepxka Bogbl (Npob-
nema fgpeHaxa)

3abrokupoBaHHble Unu
ApeHaxHble oTBepcTUs
HepocTaToyHas fpeHaxHasi MOLHOCTb
HeucnpaBHOCTb ApeHaxHbIX Tpy6
Cnuwkom Bonblune yTeYkn B YNNOTHEHUM
Bana TypOuHbEl U/WNW B YNNOTHEHUU Hanpas-
nsolWei nonaTtku

HegoCTaTOuHbIe

[MonHbIM BU3yanbHbIA OCMOTP

3anpoc o npouwrnkix npobnemax

OumncTka JpeHaXHbIX OTBEPCTUSA U Tpyd
PeMOHT AgpeHaXHOro Hacoca (axekrtopa)
unu 3ameHa

N3mMeHeHUe KOHCTPYKUUU JpeHaXHOW cuc-
TeMbI

3ameHa ynrnoTHeHWA Bana uUnu ynnoTHeHU
HanpaBnsloWMUxX nonarok

MnaTdopMbl gocTyna Ans
sKkcnnyatauuu

[Tnoxas KOHCTPYKLUSA
HoBble TpeboBaHWA K 3KcnayaTauuy WUim
sawuTe

CpaBHUTENbHLIA aHanua ¢ cCoBpeMeHHOMU
KOHCTpYKLUUeWn

N3MeHeHne KOHCTPYKLUU MOKPbLITUA
3ameHa nokpbITUSA

MpobrneMsl ¢ Hanpaensto-
WMM MOALUMMHUKOM Typ-
BUHbI

M3HoC HanpaBRsoLwmx nnaHok
BonbLlloe TpeHue

3ameHa HanpaBnAlLKUX NnaHoK unu nepe-
X0o4 K caMOCMa3biBakLMMCA MaTepuanam

M3HOC BTYNKK
nswoLwen nonaTkun

Hanpa.-

HapylweHue
Konblia  HanpasnsoLWwero
KpbILLKN TYPOUHBI
Mpobnemsbl co cmaskow
M3HoC n3-3a JONroro Unn aKkcTpemarnsHoro
cpoka crnyxobl

LEHTPUPOBaHUST  HUXHero
annapata u

[MonHbIA BU3yanbHLIA OCMOTP

MNMoBTOpHOE BblpaBHUBaHWE yCTPONCTBA
3ameHa BTYNKW UMK nepexof, K caMocma-
3biBaloWMMCH MaTepuanam

N3MeHeHne cUCTEMbl CMasKu, PEMOHT,
nepenporpaMMUpoBaHue  WNKU ycTpaHe-
Hue
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Tab6nuuya 7 — MpoMeXyTouHOe KOMbLUO W KaMepa pabodyero koneca (MPUMEHUMO K NOBOPOTHO-NONACTHLIM K
nponesinepHsiM TypGuHam)

AcCneKTbl K pacCMOTPEHUI0

Bo3MoOXHble NPUYMHBI

Bo3MOXHble AeWcTBUA

TpelyuHbl HeucnpaBHOCTb KOHCTPYKLUU MonHbI BU3yanbHbI ocMoTp 1 ocMoTp NDT
Mnoxoit MmaTepuan unu HenpaBuUnbHbIA Bbl- | AHaNU3 HanpsaXeHus
6op matepuana PeMOHT cBapkoi
AHOMarnbHblE U3MEHEeHUs AaBneHus, pes- | YkpenneHue
Koe MoBblLEHUe AaBfeHUs 3aMeHa
Bennbitne pabovero koneca Bo BpeMs ne- | MNposepka paccTosHWa Mexay pabounm
pPexXoAHbIX NpoLEeccoB KONECOM U BHYTPEHHUM NOKPbITUEM
MonagaHne WHOPOAHLIX 06LEKTOB B BOAO-
TOK

Teyb BOALI HewucnpasHocTb c6opku BusyarbHbIil ocMOTp

[noxasa KOHCTPyKUMA
OcnabneHHble 6onTbl

Mposepka 6onTos
3amMeHa M30onALmMm LapHUpoB n/unu BoccTa-
HOBNEHWE M3OMALMOHHOA NOBEPXHOCTH

Opo3nsa rugpaBnmyecKoi
NOBEPXHOCTU

AGpasuBHbIe YacTULbl B BoAe
HepaBHOMepHOCTL  rMapaBnuyeckoil no-
BEPXHOCTU

BusyanbHblii OCMOTP U HaHeceHue Aedek-
ToB Ha KapTy.CBapou4Hblii CIOiA Ha NoBpex-
AEHHBIX NMOBEPXHOCTAX

YeTpaHeHue rupaenmyeckoil HepasHoMep-
HOCTU

OcnabneHHble Unn cno-
MaHHble GonTbl

Mpobnema co cBopkoW

HenpaBunbHblii BEIGOp MaTepuana unu
HeKaueCTBEHHbI mMaTepuan
HepocraTo4Hoe BpalleHune GonTa
Ocnabnexune Bubpauuun 6ontoB

BusyanbHblil ocMOTp npuneraHus dnaHuyes
MoAaTBEpXAEHUEe TEOPETUYECKON Harpysku
6onToB, MaTepuana u BpalleHuUsi
U3mepeHne Bubpaumii 1 UsMeHeHUn aa.-
nexus

[peHaxHan npobnema

3abriokMpoBaHHble UK
ApeHaxHble OTBEPCTUS
HewucnpaBHOCTE ApeHaxHbIX Tpy6
Bornbluoe NpoTekaHue W3onALMM OCHOBHO-
ro Bana w/unu NpUBOASILLMX NonacTei
HepocTaTouHas apeHaxHas MOLHOCTb

HefOoCTaTOuHbIe

OcMOTp U30MALMM TYpHUKETa, U3onNsauun
Bana W nokpbiBaloLux dpnaHLeB NoKpbITUA
OuuncTKa gpeHaxHblX Tpy6

3amMeHa unu peMOHT ApPEeHaXHOro Hacoca
Wnu peaykropa

M3MeHeHne ApeHaXHON CUCTEMBI
3aMeHa M3oNAUUN TYpHUKETa, U3oNALMK
Bana u nokpbiBaloLwmx ¢pnaHueB NoKpbITUS

Mpobrnema poctyna

Mroxasi KOHCTPYKLMA
HoBble TpeGoBaHWA K SKCTyaTauum uim
3awuTe

CpaBHeHWe ¢ COBPEeMEHHOW KOHCTPYKLUEN
NaMeHeHnAa
3ameHa

Tabnuuya

8 — HuxHee Konbuo HanpasnAwLero annapata (MPUMEHUMO K pagnanbHO-0CEBbLIM, MOBOPOTHO-

nonacTHLIM W NponensepHsIM TypGuHam)

AcnekTbl K pacCMOTpPeHUI0

Bo3MOXHbIE NpUYMHBI

Bo3MoOXHble AeNCTBUA

MoBpexaeHne 06nu- | AbpasuBHbI 0Caaok B Bofe MonHbIN BU3YanbHbBIA OCMOTP U MpoBepKa
LLOBKM KasutaunoHHas 3po3us pa3mepoB
LLleneBasn kaBuTauua PeMOHT NoBEepXHOCTM U MexaHu4eckas 06-
KoHTakT ¢ nonaTkamu Hanpasnsiowero | pa6oTka
annapara MoHTax o6nULOBOYHOIA MNacTUHLI UNK 3a-
MeHa o6nuuyoBku
MoBTOpHOE BblpaBHUBaHWE cOOpku
PerynupoBka BepTUKanNbLHOIO MONOXEHUA
npusoAasLLei nonactu
BmewarensctBo B pa- | HapyweHue UeHTpUpoBaHUS KPbILKU Typ- | MonHbIA BU3yanbHBIA OCMOTP
60Ty nonatok Hanpas- | 6UHbI W/WUNW, HWXHEro KonbLa Hanpaensio- | MonHas nposepka pasmMepoB NPUBOASLLUX

nawuero annapara

Wero annapata

HegocTaTouHoe paccTosiHue Mexay, HuK-
HUM KONbLOM HanpaBnsiowero annapara
U HanpaBnALWWUMK NonaTkaMu

nonacTeil, HWXHero KonbLja HanpaenstoLe-
ro annapaTa Unu BbipaBHUBaHUE MOKPLITUA
MoBTopHOE BbipaBHUBaHWE cOOpKU
PeMOHT NOBEpPXHOCTM U MexaHu4eckas o6-
paboTka

MoHTax 06nMUOBOYHOW NMacTUHbI UNK 3a-
MeHa
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AcCneKkTbl K pacCMOTPEHUIO

Bo3MOXHbIE MPUYUHLI

Bo3MoXHble felicTBuA

MoBpexaeHUn ynnoTHe-
HUA HWXKHero obopa pabo-
Yero koneca (nabupuHra)
pagnanbHo-0CeBLIX  TYp-
6uH

HapylueHne LeHTPOBKU HUXHEero KorbLia
HanpaBsnsoLwero annapara

Hapylwenune UeHTpoBku paboyero koneca
HecooTtBeTcTBY!lOLLME 3a30pbI

B KOHCTPYKLUK

HedopMaumn, HuXHero Komnbua Hanpas-
nALWero annapaTta uUs-3a LWENOYHOro 3a-
nonuutens B 6eToHe

MonHbIA BU3YarnbHLIA OCMOTP

N3meHeHns 3asopoB

MonHas npoBepka paamMepoB HUXKHETO KOSb-
Lia HanpasnsioLlero annapara u LieHTpupo-
BaHWe paboyero koneca

O6paboTka ynnoTHeHui paboyero koneca
(nabupuHT) unu 3ameHa

3ameHa HWXHero Kornblja HanpasnsoLero
annaparta

HeTo4HOCTb YpOBHA

MpobnemHasa c6opka

HecTtabunbHocTb pa3aMepoB anNeKTpOCTaH-
Luu

LLlenoyHol HanonHuTenb B 6eToHe

MonHas npoBepka pasMepoB  HUXHEro
KonbLa Hamnpaensiolwero annapata u
OCHOBaHus

MexaHudeckasi obGpabGoTka OMOpPHOM no-
BEPXHOCTU HWXHEro Komnblia Hanpaensio-
LWero annapara

MnockocTe  0BNMLOBOY-
HOW MnacTWHbI

MpobnemHasa c6opka
N3Hoc
NckpuBneHue

MonHas npoBepka pa3mepoB obpaboTaH-
HbIX MOBEPXHOCTEN

MexaHuyeckaa  obpaboTka HWXHEro
KofblLa HanpaBnsiowero annapara
3ameHa HWXKHero KornblLja HanpasrisoLEro
annaparta

MoBTOpHasn cbopka ycTpoicTBa

MoHTax O6NMULOBOYHOM MNacTUHBI UK
3aMeHa
Teub BogbI MoBpexzeHne ynNnoTHEHUA UNK nospexge- | 3aMeHa ynnoTHeHUs
HUS YMNIOTHSIOLMX NMOBEPXHOCTE BoccraHoBneHune ynnoTHAlWMUX  no-
BEPXHOCTEN

Mpobrnembl CMasKu HXK-
Hel Uandbl Hanpaensto-
el nonaTkW, BKNto4as
3Konornyeckne Bonpochl

HapyleHHas nogaqa cmasku

Mrnoxas KOHCTPYKUMSA pacnpegenuTenbHbiX
xenoboB cMmasku

HewncnpaBHOCTb cUCTEMBI pacnpezeneHus
cMasku

YpesmepHoe BblferneHNe CMasku B OKpy-
KatoLyto cpeay

M3Hoc BTYNKK (Wandsbl)

MonHbIA BU3YanbHbIA OCMOTP BTYNOK HUX-
Hero kKonbLa HanpaBnsALWero annaparta u
UX CUCTEMBI CMa3Km

3aMeHa Uandbl HanpaBnawowen nonaTku
MoHTaX caMocMasbiBatoLUXCs BTYMOK Ha-
npaBnstoLMX fionaTok

MN3MeHeHNe cUCTEMBI CMasKu, PEMOHT WK
nepenporpaMMupoBaHune

OcnabneHHble unu cno-
MaHHble 6onThI

MpobnemHas cbopka

Oedopmaumsa HUXHero Konbla Hanpas-
nswoLero annapara

HenpaBunbHelid BbIGOop MaTepuanos gns
6onTOB UNKN Nnoxue matepuans

MonHbli BU3yanbHbIl ocMoTp GonToB
N3meHeHWe KonuyecTBa, matepuana unu
pasmepa GonTos

3ameHa 6onToB

M3Hoc BTYNMKM  nonaTku
HanpaenstoLlero annapa-
Ta

HapylleHne LEHTPOBKM HWXHero Konbua
HanpaBnsloLWero annapaTta WKW  KpPbILLKK
TYPOUHbI

Mpobnemel co cmaskoii

UpesmepHbIiA cpok cnyx6bl Unn BospacT
LLlenoyHol 3anonHuTenb B 6eToHe

MonHbIA BU3YyanbHbIA OCMOTP

MonHas npoBepka pasMepoB  HUXHEro
Konbla Hanpasnswlero annapata u
LEeHTpMpOBaHUe KpbILKKM TypOuHsI
MoBTopHan cbopka ycTpoilcTBa W NOBTOP-
HOoe BblpaBHMBaHWe

3ameHa BTYJIKU UMW UCNonb3oBaHWe caMo-
CMa3blBaKoLLUXCA MaTepuanos

N3meHeHne cucTeMbl cMaskv, peMOHT UMK
nepenporpammupoBaHune
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Tabnuya 9 — Jlonatkv HanpasnsoLwero annapara (MPUMMEHUMO K pafnansHo-0CeBbIM, MOBOPOTHO-MOMACTHBIM 1

nponennepHsiM TypbuHam)

AcneKTbl K paccMOTpeHuIo

Bo3MOXHble MpUYKHBI

Bo3sMoxHble gelicTBuA

TpeLuHbl Bubpauus 3anpoc o npefbliAyLUX peMoHTax (npupo-
CHUXeHHasa CTpyKTypHas LUenocTHOCTb, | Aa, HOpMa W YacToTa)
Bbl3BaHHas YactTuuamu WU KaBUTaUUoH- | MonHLIA BU3yanbHEIA OCMOTP U NpoBepka
Has apo3us NDT
OedekTel MaTepuana, KOHCTPYKLUKU UNK | AHanns HanpshkeHus U matepuana
npov3BofCcTBa PeMoHT cBapkoi
UpeamepHaa criyyqaiiHaa Harpyska MoBTOopHasa MexaHu4eckas obpaboTka

3ameHa

HedopmaLua OedekTel MaTepuana, KOHCTPYKUWUM unu | MonHas npoBepka pasMepos

npousBofcTaa 3ameHa

VcknouuntenbHasa criydyailiHas Harpyska us-
3a OCKOJIKOB

HeafekBaTHOCTL WNU HEUCNPaBHOCTL 3a-
LMTHBIX YCTPOWCTB

MpoBepka WU W3MEHEeHWe WM 3ameHa
3aLUUTHBIX YCTPOIICTB

PeMOHT Mnu 3aMeHa COPOYAEpPXUBaIOLLUX
peLleToK

KaBuTaunoHHas apo3mns

dopma nNpoduna HanpasnALWKUX NonaTok
Pa6oTa npn aHomarnbHbIX YCIOBUSAX
3HaunTenbHble U3MeHeHMss B paboTe
rMAPOCTaHUMM WnKM  ycrioBun obTekaHus
nonaTok

MonHbIM BU3YarbHbLIA OCMOTP

3anpoc 0 npeAblAYLIMX peMOHTaX (Konuye-
CTBO U YacToTa)

AHanus maTepvana v noToka
CpaBHUTenNbHbIA aHanua ¢ coBpeMeHHOM
KOHCTpPYKLUEN

BoccTaHoBNEHWe NoBepXHOCTU CBapKOM
MameHeHuA

3ameHa

Koppoaus

HecooTBeTcTBYOLEE NOKPLITUE
ArpeccuBHas Boga ¢ Unu 6e3 aneKkTponuTi-
YecKoil KOppO3UW M3-3a HENpaBUIIBHOrO
coveTaHns MaTepuasos

OuuncTka cTpyei necka/pasrnaxusaHue
Bonee nogxoasiilee nokpbiThe
3ameHa Gonee noaxoasMM MaTepuanom

ABpasnBHas apo3us

Abpa3sunBHbIA 0CafoK B Boae

BoccTaHoBreHWe NoBepxXHOCTU cBapKon
HaHeceHue cToiikoro k abpasuBy mare-
puana (cBapka, MeTannusauus)

3ameHa 6Gonee noaxoAsAwWUM MaTepua-
oM

KOHTaKTHbIA M3HOC (Tpe-
HUue Ha MOKPbLITUM W/Mnn
Ha HUXHEM KonbLe Ha-
npaensiowero annapara)

lMnoxoe BbipaBHUBaHWE Npu cbopke
HenpaBunbHblii BeiGop koMbuHauun marte-
puanos

HepocTtatoyHble 3a3opbl

MonagaHvue UHOPOAHLIX YacTUy
LLlenoyHoli 3anonHutens B 6eToHe

BusyanbHblil 0CMOTpP M NpoBepka pa3MepoB
npuBoAsiLMX rionacteit u c6opka pacrnpe-
penvrtens

BoccraHoBneHne noBepxHOCTU CBapKOWA
Ucnonb3oBaHne NpoTUBOU3HOCHLIX MaTe-
puanos

Pasbopka ycTpoiicTBa,
noBTopHas cbopka
WUccnepoBaHue 1, ecrnm BO3MOXHO, W3Bne-
YeHWe MHOPOAHbLIX YacTuL,

perynupoeka u

O6TekaHune
NOTOKOM

npoduns

Mnoxoi rugpaenuyeckuii Npocunb
HepaBHoMepHOe yrnoBoe MnonoxeHwe Ha-
npasnAlLWKX nonacrew
HecooTBeTcTBYylOWEE MaKcUManbHoe OT-
KpbITUe HanpaBnsoWmMx nonacre

AHanus noroka

CpaBHUTESbHLIA aHanua ¢ CoBpPEMEHHbIMU
KOHCTPYKLMSIMM

U3meHeHne npoduns

3ameHa

lMpoBepka W perynupoBaHWe MexaHu3Ma
noBopoTa JIOMaToK Hanpasnawwero arn-
napara
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AcnekTbl K paccCMOTPEHUIO

Bo3MoXHble NpUYUHbI

Bo3MoXHble AeicTBuA

WM3Hoc uandsl

HeucnpaBHOCTb CUCTEMbI CMa3Ku
3UBHBIA 0Caf0oK

Koppo3us

HenpaBuneHblii BbIGOp codeTaHUs Mare-
puwanos

abpa-

MonHbIi BU3yanbHLIA OCMOTP

HoBble BTYNKu U3 HepKaBeloLLeid cTanu unu
MexaHudeckas obpaboTka uandbl M3 He-
pxasetoLLeit cTanu

3ameHa HanpaBnsoLWMX NonaTok

3ameHa BTYNOK CO CMa3KoW caMoCMasbl-
BaloLUMUCS BTYJIKamMu

M3MeHeHWe cuCTeMbl CMasKu, PeMOHT Unu
nepenporpaMmMmpoBaHue

[Nnoxoe ynnoTHeHWe Han-
paBnsLWmUx NonaTok Ha
TopL@ax M KOHTaKTHBIX NO-

M3Hoc/apo3ua Ha
HOCTAX
lMpomMexyTok Mexay YnnoTHAWUMA No-

KOHTakTHbIX NOBepX-

N3mMepeHne paccTosiHUs
PEMOHT KOHTaKTHbIX MOBEPXHOCTEM
PeMOHT NOKpLITUS, HUXHEro KorbLa Ha-

HeucnpaBHocTb npoduns

BEPXHOCTAX COCEAAHUX NO- | BEPXHOCTAMMU COCEAHUX NONATOK NpW 3ak- | NpaBnsaoLLero annapaTta Unu Land Hanpae-
natok MpU  3aKpbITOM | pbITUM (MNoxasi perynnpoBka) nAWmUxX nonaTok
HanpaenswLwem  anna- | Spo3us Unu Lwenesas KaBuTauusa B 3asope | PerynupoBka MexaHW3Ma nosopoTa fona-
pate MeXy HanpaensoWMMK nonaTkamMu Wunu | TOK HanpaenalrwWwero annapara
(apo3us, BbI3BaHHasA BLICOKOW CKOpOCTbIO | PerynupoBka HaTAra cepBofBuratens B 3ak-
BOAbI, NPOXOAsLLEl Yepes ManeHbkoe OT- | PbITOM NONOXEHUN (CXKaTum)
BepcTue) 3aMeHa HanpaBnawowen nonaTkm ¢ BO3-
HepocTtaTouHoe KOHTaKTHOe AaBfeHue Npyu | MOXHLIM ~ PEMOHTOM  MOKPLITUA/HUXKHErO
3aKpbITUA KonbUa HanpasnsoLwero annaparta
HenpaBunbHbll NepBoHavanbHblii BbIGOP
mMartepuanoB
Bubpauus HapyleHue gonyckoB c60pku MonHaa npoBepka pasMepoB W YCIOBUIA

paboTel MexaHM3Ma noBopoTa ronaTok
Hanpasnstowero annapaTa

N3MeHeHne MexaHW3Ma NoBOpOTa NonaTok
HanpaBnsoLero annapara UM pemMoHT
AHanus nortoka

U3meHeHne dopMbl npoduns

3ameHa

Tabnuya 10 — MexaHnsm noBopoTa NoNaTok HanpaBnswoLlero annapara (MPUMEHMMO K painaribHO-0CEBbLIM,
MOBOPOTHO-1I0MACTHLIM W MpOnennepHsIM TypbuHam)

AcnekTbl K paccCMOTPEHUIO

Bo3MoXHble NMpUYUHBI

Bo3MoXHble gelicTBuA

TpelmHel 1 gedopmaums

UpeamepHasa Harpyska M3-3a TpeHUsa unu
HenpaBUIIEHOW PerynupoBKu

OTKNOHEHWE pacnonoXeHUs NMOBEPXHOCTH
3/1EMEHTOB MexaHW3Ma (cepBoaBuraTenen
K perynupyoLemMy KombLy Wu perynupyto-
LLlero Kofiblja K areMeHTaM MexaHuama no-
BOpoTa)

OTKa3 HEKOTOPbIX CPe3HbIX LWTUGPTOB WK
OpYrux orpaHU4MBaIoLLMX Harpy3sKy yCTponNCTB
UM HencnpaBHOCTb cUCTEMbl (PPUKLIMOHHON
nepegauu

YBenuuyeHue pabouyero gaBrieHUs B cepBoa-
BUraTene ceepx npeaensHoro

[noxon MaTepuan unu KOHCTPYKUUS

[MonHbIA BU3YyanbHLIA OCMOTP U NpoBepka
pasMepoB

Ocmotp NDT

TecT Ha TpeHue paboyero MexaHU3Ma
PacuyeT HanpsxeHus n aHanus

3ameHa BTYNKU UK nepexoj Ha camocma-
3bIBaKOLLNECS BTYITKM

[MpoBepka perynupoBku W UcnpasneHne
MexaHnyeckasi o6paboTka

[MpyMeHeHne COOTBETCTBYIOLLIEro MOKPLITUSA

MoBpexaeHne NoBepxHO-
cTedn

Kopposus getanei mexaHusma nosopoTa
nonaTok HanpaBnAwLero annapara u Bbl-
paBHUBAKOLLMX NNacTUH

[NonHbIA BU3yanbHLIA 0OCMOTpP
QOuucTka Neckom U okpacka

UpesMepHblil  3aszop B
coefUnHAEMbIX Kommno-
HeHTax

M3Hoc BTYnNKK

3ameHa BTYINKW UNU U3MEHeHUA CaMoCMa-
3blBalOLNUXCA nogLlnnHnUKoB
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AcnekTbl K paccCMOTPEHUIO

Bo3MOXHble MPpUYMHBI

Bo3MoXHble AeWcTBMA

TpyAHOCTM C perynuposa-
HUeM

Llanda npusogswen nonactn UM M3HOC
BTYITKHN

[noxoe BblpaBHUBaHWe/coegnHeHne Landbl
HanpaBnsAlLWeNR KOHCTPYKLUUUN UM N3HOC
BTYIIKM

Mpobnema gocTyna

KoHCTpyKUMA MexaHuama

MonHasa oueHka MexaHU3Ma NpuBOAALLNX
nonacTtei

M3meHeHuMA cucTeMbl GrIoKUPOBKU LUTUATOB
[MpuMeHeHMe  MpOTMBO3aLUPHOrO  MOK-
pbITUA

OCMOTp 3rMeMEeHTOB KOHCTPYKLMM U
yCOBEpLUEHCTBOBaHWE

nx

MoBTOpHBIE  Heucnpas-
HOCTM Pe3HbIX WTUHTOB

PerynupoBka HanpaBnslowWuUx nonaTok wu
cepBoaBuraTtens

KOHCTPYKLUMA Cpe3HbIX LUTUGTOB
KOHCTpYKUMSI CUCTEMBI OrpaHUYEHUst NOBO-
poTa HanpaBnstoLWMX NonaTok npu nosiom-
Ke CpesHbIX LWTUhTOB

MpoGneMbl C BTyNKamu Hanpasnsowmx
nonaTok

KoHTaKT ¢ MoKpbITUEM W/MNKU GaliMayHbIM
KONbLIOM

3anpoc, kacatowuiica 4acToTkl, pacrnono-
XEeHUA U NPpUYNHbI cboeB

AHanus HanpsxeHus

M3MEHEHUS KOHCTPYKLUMU CPesHbIX LUTUd-
TOB

M3MeHeHMsA cucTeMbl orpaHu4eHus noeo-
poTa HanpaBnAlLMX IONaToK NPy NoNoM-
Ke Cpe3HbIX WTUGTOB

PerynupoBka nonatok Hanpasnsoowero an-
napaTa, perynupyoLlero Konbua u cepeoa-
BUuratena

BoccTaHoBneHMe BTYNOK HanpasBnsaowmx
nonaTtoKk unuM npuMeHeHwe camMocMmasbl-
BaloLLMXCS BTYNOK

Cwmaska, BKntoYas npob-
neMbl OKpyxatoLleh cpe-
abl

HapylleHHas nofada cmasku
HeuncnpaBHoOCTb cucTeMbl pacnpeaeneHus
cMasku

WM3HoC BTYNKK

bonbLloe KonM4ecTBO CMasku MOCTynaeT B
OKpYXatoLLyto cpenly

[NonHbIA BU3yanbHLIA OCMOTP

MonHaa u4nctka TpyboKk W OTBEPCTUN,
BKIIOYasi LeHTpanbHble OTBEpPCTUA B
LUandpax npuBoAALMX fonacTei u niobble
NPOTOYKU BHYTPU Hanpasnawowux nona-
TOK

YcTpaHeHne  cyulecTsylowed  CUCTeMbl
CMa3kn W nepexosl K caMocMasbiBalo-
WMMea BTyNKam

M3MeHeHne, peMOHT 1 nepenporpaMmupo-
BaHue

Mpobnema ¢ cuctemoi
oBHapyxeHua Heucnpae-
HOCTEl Cpe3HbIX LUTMETOB

SOnekTpuyeckaa npobnema
YcTrapeslwas cucteMa obHapyxeHus/mnoxas
KOHCTPYKUMA ANS BNaXHbIX YCIOBUIA

OCMOTp KOHCTPYKUUM CUCTEMBI onpeje-
nexus

MoaepHusauus
ob6HapyxeHus

nwinm 3aMeHa CuctTembl
HencnpasHOCTHU LIJTMCbTOB

Tab6nwuya 11 — Perynupyiollee KonbLO HanpaBnsioLero annaparta (MPUMEHMMO K pagnanbHo-oceBbiM TypOuHam,
TypbuHam KannaHa v nponennepHbIM TypbuHam ¢ HEMOABWXHOW NONacTbio)

AcneKTbl K pacCMOTPEHUIO

Bo3MoXxHble NPUYUHBI

Bo3MoXHble AencTBUA

TpewmHbl U aedpopmanma

AHomanbHas Harpyska us-3a TpeHus B Liarn-
chax HanpaBnAOLMX NonaTok

OTKNOHEHWE MONOXEHUS cepBofBUraTenei
WNW pbl4aroB MexaHM3Ma NnoBopoTa fona-
TOK HanpaBnsioLero annapara

Mnoxoii MaTepuan UnNKu KOHCTPYKLUUSA

MonHbI  BU3YanbHLIK OCMOTP WK Npo-
Bepka pasmepos

OcMoTp NDT

AHanus HanpsxeHus

MoBTOpHOE BbIpaBHMBaHUE CepBOABUra-
Tenen

3aMeHa WU3HOWEHHbIX TAr cepBoABUra-
Tenemn, COEAWHEHHBIX C  perynupyowmum
KONMbLOM W BblpaBHUBaHWe paboudeit cuc-
TeMbl

37



roCTP 55003—2012

OkoHYaHue mabnuupl 11

AcCneKTbl K pacCMOTPEHUI0

Bo3mMoxHble NPUYUHDI

Bo3MOXHble aeucTBUA

AHOManbHbIA M3HOC

HepocTaTok cma3sku

HeucrnpaBHOCTb 3rIeMEHTOB  MeXaHu3Ma
NoBOPOTa WM U3HOC TAT perynupyoLlero
KonbLa

3arpsisHeHMe MOBEPXHOCTU  MOALUMMHUKA
HanpaBnsioLeil NonaTki UHOPOAHBIMU Ma-
Tepuanamu

OTKITOHEHUE PaCHOSIONKEHUS] cEpBOABUraTe-
neil UNW BbIpaBHUBAIOLLMX NNACTWH

MonHbIi BU3yanbHLIA oCcMOTP

MpoBepka cucTembl cmasku

3amMeHa coefAUHNUTENbHLIX BTYNOK UNU U3HO-
LUEHHbIX TAr perynupytoLlero Kosbua
YnyJdwenue unetTpauun XuaKkoctu
MoBTOpHOE BbIpaBHMBaHWE CepBOABUra-
Tenewn

3aMeHa U3HOLEHHbIX TAr cepBoABUraTenei,
COeAMHEHHbBIX C PErynuUpYIoLLUM KOMbLIOM K
NOBTOPHOE BblpaBHUBAHWUE PErynupyioLLero
Konbua

Typ6uHam)

Tab6bnuya 12 — CepBopBuratenu (MpUMEHUMO K paguanbHO-0CeBLIM, NOBOPOTHO-NONACTHLIM M MPONENnepHbIM

AcCneKkTbl K paccMOTpPeHUIo

Bo3MOXHbIE MPUYUHbI

Bo3MOXHble aeucTBUA

Teub mMacna

[edekTHble MnNn U3HOLLEHHbIE YNSIOTHEHNUA
M3HoC BTYNok

M3Hoc WToKa cepBogBuratens unu Luepo-
XOBaTOCTU WU3-3a 3arpsisHEHUA MacroM

MonHbIii BU3yanbHLIA OCMOTP

TecT Ha Teub

3aMeHa ynnoTHeHwuiA

BoccTaHoBneHne crepxHa

MoBTOpHOE XpOMUPOBaHWE CTEPXKHSA
3aMeHa cTepXHA

3ameHa BTYNKU

BoccTaHoBneHne wWnu 3amMeHa cepBOABU-
rarens

BhlpaBHMBaHWe

HenpasunbHoe coeauHeHue GonTamu
INOCKOCTL NOBEPXHOCTU NOAOLIBLI UMK Bbl-
paBHWBaHue

M3Hoc onopHbIX TpocoB paboyero konbua
HecTabunbHocTb LieMeHTa, BAUAOLWas Ha
BbipaBHUBaHWe paboyero Konbla cepsog-
BUraTens

MpoBepka BblpaBHMBaHMS CepBOABUraTerns
MoBTOpHOE BbIpaBHUBaHWE CepBOABUraTe-
na/nogowssbl

3amMeHa onopHbIX TpocoB pabovero konbua
W BbipaBHWBaHWE BEPTUKANIbHOrO MosioXe-
HUA

HecooTteeTcTBytOWME pa-
Boyne cunbl

Mpobnemel ¢ Tpy6amu

Mpobnema ¢ perynaropom/ruapaBnukon
M3Hoc uununapa cepeofBuUraTens unum nop-
LUHeBOro Konbua (YpesmepHas Tedb MUMO
NOPLLHSA)

3aknuHMBaHWe cepsBoABUraTena  Us-3a
Ype3aMepHOro W3Hoca BTYMKW WU HE Bbl-
paBHWBaHUsA

TecT Ha TeYb MOpPLUHEBOro Konbua

3ameHa nopLuHeBoro Konsla
BoccTaHoBneHue NOPLUHSA/MOPLUHEBOro
npyTKa

O6To4Ka LunuHgpa n/unu MalnHHas obpa-
BoTka

3ameHa BTYnKu
BoccTaHoBneHwe cucTeMbl
rMApPaBrunKu

BrlpaBHMBaHWe paboyel cucTemsl

perynstopa/

Mpobnemel ¢ perynupos-
KOW  npeABapuUTenbHOrO
HanpsxXeHus npveoaa
(3aKpblToe  MonoxeHue
«exaTuey)

MoBpexaeHne U30MALWOHHOW MUHWUK NpK-
Boja

Mnoxas cuctema pbli4aroB/GNOKUPOBKN CO-
eUHUTENbHLIX 3KCLEHTPUKOBLIX LUITU(TOB
(noTepsA paBHOMEPHOro 3aKpblTUA  BceX
NpUBOAALLMX nonacTeit)

[1noxoln n/unu nNnNoxo oTperynupoBaHHbIN
WHAMKaTOP NOMOXEHWUA cepBofBUraTens
Hu3koe paBneHune macna

[noxas KOHCTPYyKUMSA cucTeMa perynu-
POBKM nNpeABapuUTEnbHOro  HanpsxeHus/
orpaHnyeHus xopa

KoHTaKTHas noBepxHOCTL MpuBoasileit fo-
NacTu W BOCCTaHOBIIieHWe W30NALUMOHHOM
NUHWY

PerynupoBka nNpepfBapUTENbHOMO Hanps-
XeHus/cucTeMbl orpaHUYeHnst xoga U pery-
NWpPOBKa M3MEHeHMii npoliecca
MaMeHeHWe cucTeMbl GrOKMPOBKMA phlvara/
3KCLIEHTPUKOBLIX LITUXTOB
BoccTaHoBMeHWe CepBOABUraTens
3amMeHa cepBoaBuraTens
BoccTaHOBIIEHUE  CUCTEMB
rMapaBnvku

perynstopa/
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AcCneKTbl K PaccMOTpeHUto

BoamoxHble NPUHNHBbI

BoaMoXHble geicTBuA

Mpobnemsl ¢ cucTemoi
GnOKUPOBKN cepBoABUra-
Tens v Bonpockl 6e3zonac-
HOCTH

Mnoxas KOHCTPYKLMSA cucTembl BIoOKMpoB-
KK

M3MeHeHUs B MaKCMMarnbHOM OTKPbITUM
npuBOASALLUX nonacTein

M3HOC UNKU NOBpeXAeHUe YacTen

MonHelid BU3yanbHBIA OCMOTP

MonHoe BOCCTAHOBMEHWE UMK 3aMeHa CUc-
TeMbl BrnoKUpOBKM

MN3amMeHeHWe KOHCTPYKUMU cucTembl Brioku-
pOBKM

3aMeHa cepBojBUraTenein HOBOW cuUcTe-
MoV BroKMpoOBKM

Ta6nuuya 13 — MpuBogsALIMe NOALUMHUKM (MPUMEHUMO K pafnanbHO-0CEBLIM, MOBOPOTHO-MONACTHLIM U Mponern-

NepHbIM TypbuHam)

AcnekTbl K pacCMOTPEHUIO

BoamoxHble NPUHNHBbI

BoaMoXHble geicTeuA

YTeuka macna

MoBpexneHuwe npoknagku  macrnocbop-
HWka/O-06pasHoro konbla
Teyb Macna Haj BEpXOM BHYTPeHHeW

CTeHKW MacnocbopHuka (Ha MecTe Landel
Bana), BblaBaHHasA nepenofiHeHneM ofjHo-
ro UK HeckonbKUX Macnoc6opHUKOB
HepaBHoMepHOe paccTosiHue MexXay BHYT-
peHHel cTeHkoW MacnocbopHuka 1 Landoi
Bana 13-3a He BblpaBHUBaHWUSA U1 UCKPUB-
NeHUs BHYTPEHHEW CTEeHKM

UpeamepHble MOBPEXAEHUS WU HecTa-
6unbHOCTM MNoToKa Macna B Macnoctop-
HWKe

MornHbIA BU3yanbHBIA OCMOTP

3amMeHa npoknagku macrnocbopHuka/O-06-
pasHoro Konbua

PerynupoBka ypoBHA macna

OcMOTp U KOppeKLMs BblpaBHUBAHWA Npu-
nerarLux JyacTein

BcTaBneHue yaepxuBatowmx Koney macna/
M30MNAUWA Ha BHYTPEHHEW CTOpPOHe Macns-
HOrO HaKMoHa

M3aMeHeHWsi npuBoAsLlero  MNoALIMNHMKa
Ana crabunusauyum notoka macna

PeMOHT BHyTpeHHero macrnocbopHuka (4ns
yAepXaHua  BHYTPEHHeW  LMPKynsauuu
Macna) wim sameHa

MpucyTcTBME BOALI U/Mnn
TBEpAbIX YacTuL B Macrne

Teub coegnHUTENER Nogaqun oxnaxgaroLlein
BOAbI

KoHgeHcauua

3arpasHeHHoe macno

HegocTaTouHas unu HeyacTasn punsTpauus
Macna

MoBpexaeHUs nokpacku

MoBpexaeHne 6abbuta

TecT Macna Ha Hanuuue Boabl U MHOpPOA-
HbIX YacTuy,

PeMOHT coefiMHeHUa nogayun sogbl
3aMeHa oxnaxaaloLen KaTyLKn
dunTpauyua macna

3aMeHa Macna (Bcerga  UCNONb3ylTe
huneTp BO BpeMA 3anuBkuM mMacna)
OcmoTp 6ab6uTta

MoBTOpHOE HaHeceHwe 6abbuta

OuncTka NOBEPXHOCTU W MOBTOPHasA NOK-
packa

BabbuT B Nnoxom cocTos-
HUK

UpesMepHbIA U3HOC

UpeamepHasa BWOpauus Bana

MoTeps coeanHeHus
HecooTBeTCTBYIOLWEE KayecTBO Macna Unu
3arps3sHeHHoe Macno

MonHbIi OCMOTP Ha HanU4ne NOBPEXAEHUS
6ab6uTta: n3Hoc, nnaeneHue, TpeLYUHbl UNK
noteps coeauHeHUs

PydyHoe ckobneHue unu mawmHHas obpa-
6oTKa

MoBTOpHOE HaHeceHwe 6abbuta

3aMeHa nogyLlkM NOALIMMNHUKA UNKN KOp-
nyca

Beicokasa  Temnepatypa
MeTanna  noalumnHuka/
macrna

HeucnpaBHas paboTa cuctembl nogauu
oxnaxgaroLein sogbl UNU HegocTaTovHas
nojada Bogbl

CrvwKoM 3aTaHyTble MogLWmMnHuKku/uandsl
Bana

UpeamepHbIA U3HOC Bana Ha NpUBOAALMX
NoALLMNHUKaX (M3HOoC Bana)
HepaBHOMepHbLIA M3HOC Landbl Bana
MoTepa kanuBpoBKM TepMUYECKOro orpe-
jenutens

MonHelid BU3yanbHLIA ocMOTpP

MaMepeHne LMPKYNALMM U KOHLEHTPUY-
HOCTU Landesl Bana

McnpasneHne c6osa nogadu BoAbl

Yuctka Tpybonposoaa

MoBTopHas perynupoBka NOALUMMHUKOB/
Uandbl Bana WM NOBTOpHas MallWHHas
ob6paboTka NOALMMNHUKOB

McnpasneHue npobrnemel M3aHoca Bana (Me-
XaHu4Yeckas uUnu rugpasnuyeckas banaHeu-
pOBKa ycTpoiicTBa)

MoBTOpHas MaluHHas obpaboTka Landgbl
Bana

3amMeHa unu KanubpoBka TepMUYeEcKoro
onpejennTens
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AcnekTbl K pacCMOTPEHUIO

Bo3mMoxHble NPUYUHBI

Bo3MOXHble AeWcTBUSA

UpesmepHoe Unu Hepas-

MN3Hoc 6abbuTta

MonHLIN BU3yanbHLIW OCMOTP U MpoBepka

KeHuns)

AHoOMarnbHble paboyne ycnosus
HedbekT MaTepunanos Unn KOHCTPYKLUK
OcnabneHHble unu crioMaHHble 6onThl

HOMepHoe paccTosHue| HepaBHOMepHbIA U3HOC Liandbl Bana pa3MepoB paccTOSHWUA B NoALuMnHuke. Mon-
noAawunHuka/yandol Mnoxasn perynupoBka onopHoro 6alumMaka | Helli 0CMOTp cocToaHna 6abbuta. PyyHas
Bana (nogwmnHuka GawMayHoro TUna) wnudoBka unu MawmnHHas obpaboTka nog-
He BblpaBHWBaHWE WNM UCKPUBIEHME KOp- | WMnHUKa. MMoBTOpHOE NoKpbITUe 6aGoUTOM.
nyca noALumMnHuKa (MOALIMNHMK KopnycHo- | MoBTOpHaa perynupoBka pajuanbHoro no-
ro Tuna) NOXeHWA noayLwku nogLumnnHuka. MosTopHoe
BblpaBHMBaHWE KOpnyca MOALUMMHUKA UMK
PEMOHT NO BOCCTAHOBNEHWIO LIMPKYNALUN
3ameHa nogywkn nogLwunmnHuka
3ameHa kopnyca noglumnHuka
TpewmHsl B onopHoMm| YpeamepHaa Bubpauus MonHbIN BU3yanbHblih ocmMoTp n ocmoTp NDT
noAaLwnnHuKe Bricokne anHamMuuveckue Harpysku (Hanps- | AHanus pa6oqnx ycnosui

OcMOTp KOHCTpYKUUK

MoBTOpHaA 3aTskka 6O0NTOB MNW 3aMeHa
6onToB

PeMoHT cBapkoii ¢ ocnabnennem Hanps-
XeHusa n obpaboTtka kak TpebyeTca
YKpenneHue onopHOro NoALMnHuUKa
3amMeHa onNOpHOro NOALMNHUKA

HeuncnpaBHOCTb UHCTPY-
MEHTOB, npuBoAALlas K oT-
CYTCTBWIO CUrHanm3aaLym unu
aHoMarbHON TemnepaType
UnNu ypoBHIO Macna

HeHapexHble UNKW HeucnpaBHblE YCTPOi-
cTBa

MoTepsi peryrMpoBKU UK KanubpoBKu
Crtapas TexHororus

MogpepHusauma obopyaosaHus, UCMNONb-
30BaHMe WHCTPYMEHTOB C CaMOAMarHoc-
TUKOM

PerynupoBka u nosTopHas kanubposka
ObecneyeHne pesepsa

Tab6bnwuuya 14 — M3ona

uMsi Bana TypOuHbLI (MeXaHW4YecKasi W30NALUMS Uu NPoKNagkn) (MPUMEHNMO K paguanbHo-
0CeBbIM, MOBOPOTHO-MOMNACTHEIM U MPONennepHLIM TypbuHam)

AcnekTbl K paccMoTpeHUo

BosMoxHble APUYNHDbI

BosMoxHbIe AeicTBUA

UpeamepHas Teyb BOAbI
unu notpebnexune puner-
poBaHHON BOAbI

M3Hoc usonupytoLlero snemeHTa (MoBpex-
[eHNe cerMeHTa Wnu ynnoTHuTens)
Koppo3noHHoe noepexaeHue Ha WU3onsum-
OHHbIX KOMMOHEHTax

M3Hoc pykaBa Bana

MpepbiBaHWe wWnNKu HenpasWibHasA nogaya
pUnNETpOBaHHON BOAbI

MonHbIi BU3yarnbHLIA OCMOTP

3aMeHa Konbua (M3onupyrolyue sreMeHTbI)
3amMeHa pykaBa Bana

MawuHHaa obpaboTka pykaBa Bana w/wunu
NonupoBKa KaMHeM

Mpoknagka u3onauun Bana W/Mnu 3ameHbl
canbHUKa

YUpesMepHEbIii M3HOC 130-
TIMPYIOLLMX 3rEMEHTOB

M3Hoc pykasa Bana
KopposuitHoe nospexgeHue

MawwuHHaa obpaboTka pykaBa Bana Wnu
MaHyanbHas nonuposka
3ameHa pykaBa Bana

nNepHbIM TypbuHam ¢ oTaen

bHLIM NOAAEPXKMBAIOLLUM KPOHLLTEAHOM)

Tabnunya 15— Onopa oceBoro NoALMNHUKa (MPUMEHUMO K pajuarbHO-0CEBbIM, NOBOPOTHO-NIONACTHLIM U Nponen-

AcnekTbl K paccMoTpeHuto

Bo3MoxHble NPUYUHDI

Bo3moxHble aelcTBUA

TpewuHbl

Mnoxoit MaTepuan UMM KOHCTPYKLMSA
Bbicokoe MexaHWyeckoe HanpspkeHue
YBenu4eHHasa rupaBnuyeckas TAra
PasbanaHcupoBka ycTpoiicTBa
AHoManbHas AnHamuyeckas Harpyska (rmf-
paBnUYECcKUil UM KOMMOHEHTHLIA pe3o-
HaHC)

MonHbIiA BU3yanbHbIi ocMoTp M ocMoTp NDT
3anpoc 0THOCUTENLHO NpeAbIAYLLNX BMELLa-
TenbCTB

TecTupoBaHue Ha mMecTe (Harpysku, Hanps-
XKEHUA, 4acToThl)

AHann3 HanpsXKeHWs U Harpysku

PeMoHT cBapkoi

YkpenneHue onopbl TArOBOro NofLUMMHUKA
OnpeaenuTb U UCTIpaBUTb CIlyYan aHoMarnb-
HOW CTaTU4EeCKOW U AUHAMUYECKOW Harpys-
KK

MpoBepka BepxHeil wusonAumM paboyero
Koneca K BbITSXHO Tpy6e

BolpaBHuBaHue ycTpoiicTBa M GanaHcu-
poBka
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AcnekTbl K paccMOTPEHUIO

Bo3MOXHble MPUYKHBI

Bo3aMoxHble genctBus

YpoBeHb (MNu nepneHau-
KYNAPHOCTL C OCblO Bpa-
LieHus)

Mpo6nemHas cbopka
PasMepHasi LLeNIOCTHOCTb 3MEKTPOCTaHLMUK

MonHLIA OCMOTP pa3MepoB OCHOBAHUA ONo-
pbl NOALUMNHUKA

MawwuHHasa obpaboTka unu perynuposka
OCHOBaHWA onopbl NOALLUMNHUKA

Mpobnema goctyna

[noxas KOHCTPYKUMUS
HoBble TpeGoBaHNA K TexHUYecKkoMy obcny-
XMBAHUWIO UK 3alyuTe

CpaBHUTEeNbHLIA aHanu3 ¢ coBpeMeHHOM
KOHCTpYyKUUNen
MN3meHeHWe KOHCTPYKLUWU ONopbl TArOBOro
noALWKUNHWKa

Tabnuya 16 — DopcyHKkM (NPUMEHUMO K KOBLUOBLIM TypBuHam (TypbuHam MenstoHa)

AcCrnekTbl K paccMOTpPeHUIo

Bo3MOXHbIE NPUYUHBI

Bo3MoxHble AencTBUA

Teuyb 1 cnaboe obpasosa-
HUe peaKkTUBHOW CTpyM
(MOXeT 6bITb BbI3BaHO Ka-
BUTaLMOHHOR apo3uneit Ha
KpOMKax M KoHuax pac-
ceKaTenei rnonactei Typ-
OUHBI)

M3Hoc konel, rHesfa POpCyHKN U urn
MHopogHble 06bekThl, 3acTpsaBlUMe Mexay
UITIOW U CbEMHBIM KONbLOM conna (rHesga
OopCyHKM), NoBpexaatoLne Kpomky ynnoT-
HAIOLLEe NOBEPXHOCTH

MpoekTupoBaHWe CbeMHOro KonbLa conna
(rHe3pa opcyHku)

BoccraHoBnenune konbua rHesaa

3aMeHa urn u konew rHesg hopcyHoOK

Opo3unsa Ha wurne n Konb-
Le rHesga ¢hopcyHku

Abpa3uBHbLIA 0CafloK B Boje

BoccTaHoBneHune koneu rHesga opcyHku
nurn

3ameHa urn u rHesp Konew, opCyHKM
HannaBka TBepAbIM CNfiaBoM UrN U rHesp

POpCYHKM

Opo3ansa Ha Kopnyce dop-
CYHOK (Opo3us kopnyca
HOPCYHOK)

AbpasuBHbIN 0OCafjoK B Boge

BoccTaHoBneHne ¢opcyHok
3ameHa dopcyHoK ¢ unu 6e3 usmeHeHUs
MaTepuana

HenpasuneHas
urn

paboTta

OTNOXeHUA Ha BTYNKax, yBenuuusatuine
Ko3thPUUNEHT TpeHusa

HeucnpaBHOCTL CUCTEMBI CMa3Ku

M3Hoc cepsopuratenei

HepacueTHble paboune ycunusa (HegocTta-
TOYHOe AaBrieHne mMacna Unu Heucnpas-
HOCTb cepBOABUraTens)

3amMeHa BTYNOK (rAe BO3MOXHO, NPOEKTUPO-
BaHWe CaMOCMas3biBalOLNXCA BTYNOK)
PeMOHT cuctembl cMa3ku

PeMOHT cepBoaBuratenei ¢ 3aMmeHoi nop-
LUHEBbIX Konevy

PeMOHT MexaHu4ecKkoro MexaHusMa KoM-
neHcayuu

Tabnuya 17 — OTKNOHUTENN CTPYU W paccenBaHne 3Hepruu

AcCneKTbl K pacCMOTPeHWO

BosmoxHble APUYNHBI

Bo3MOXHble AencTBus

HesepHasa paboTta

MoBpexaeHUs NojLwunHWKa, BTYNOK UMK
paboyero mMexaHuama

M3Hoc cepBogBuraTens

Oposus oTpaxaTtenei

PeMOHT perynatopa v ruapaBnuyeckoi cu-
cTeMbl

PeMoHT cepBoaBuratens

PemoHT pabovero mexaHuama
BoccTaHoBneHWe wnu  3ameHa oTpaxa-
Tenei

MoBpexaeHne
paboyero koneca

KOXyxa

YacTass paboTa ¢ peakTUBHBIMU MOTOKAMU
HegocraTo4uHoe ykpenneHue Koxyxa pabo-
yero koreca B 30Hax yAapa peakTUBHOM
cTpym

MoTepst BCTPOEHHBIX aHKEPOB

BusyanbHbIi OCMOTP U COOTBETCTBYIOLLMIA
NDT

PeMoOHT cBapkoii

YcTaHOBKa aHKEpPOB B MOBPEXAEHHbIX 06-
nactax

YKpenneHue Koxyxa B 30Hax
noBpexXaeHuin
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Tabnwuya 18a — Paboyee koneco (NpUMEHMMO K pagunansHo-0CeBbIM, MOBOPOTHO-NOMACTHLIM M MPONeniepHbIM

TypbuHam)

AcCneKTbl K paccMoTpeHUIo

Bo3moxHble APUYNHBI

Bo3MoOXHbIE AeicTBMA

TpelwmHbl

WckntounTtenbHele paboyne ycrnoBus
MameHeHnsA B paboyem pexume cTaHLuu
OcTaTouHble cBapoYHble HanpsXeHUs
[oTeps MeTanna BcrnecTBUE KaBuUTauuu
HanpsbxkeHus, Bbl3BaHHbIE Harpyskoin
[epnogudeckne HanpsXeHUs, Bbl3BaHHbIE
KOHTaKTOM B YMNOTHeHUsAX pabodero kone-
ca

M3HOC noBepxXHOCTH, BbI3BaHHLIA 3po3unei
pPEe30HaHC ¢ BHELWHUMKU BO3ByxXAatoWwmumu
YyactoTtamu

3anpoc o npeabiayLmMx peMoHTax (nMpupo-
Aa, obbem u yacrtora)

MonHbIA BU3yanbHbIA ocMoTp U ocMoTp NDT
NamepeHne mofenu u/vunn Harpysku npo-
ToTUNa

AHanus maTepwana, HanpsXXeHUst N NoToka
OnHamuyeckne/mMofenbHele UccrefoBaHUs
paboyero koneca u TeCTUpOBaHUE

AHanus maHoca

CpaBHUTENLHEIA aHanums

CpaBHeHMe C cOBpeMEeHHOW KOHCTpYyKLUuei
PemoHT cBapkoit

OueHuTb 3 PeKTUBHOCTL CHSTUS OCTaToY-
HbIX Hanps>keHUW nocrie ceapku 6e3 Tep-
Mu4eckolh o6paboTku

N3meHeHne npoduna nonacrein (UsmMeHe-
HWe 4acToTbl U MHTEHCUBHOCTU BUXPEBOro
xryTa)

MNoBTOpHas ycTaHoBKa yNrnoTHEHUIA paboye-
ro Korieca U 3asopoB MeXay ronactaMu
pabouero Koneca u pabo4yeil kKamepoii
M3MeHeHne pabouero koneca

3ameHa pabouero koneca

[NoBpexaeHne noBepxHo-
CTU NPOTOYHOM YacTu

HenpasunbHbIi BeIGOp MaTepuana
Abpa3unBHbIe YacTULbl UKW KaBUTaLMOHHasA
3po3usa

MpoAyKTHl 3po3nKU UNKN KOPPO3UM
HapocTbl ycoHorux pakos B paboqnx kone-
cax marnow 6bICTPOXOAHOCTH

MonHbIf BU3yarnbHbIi ocMoTp M ocMoTp NDT
3anpoc o npefbiAyLLUX peMoHTax (npupo-
Aa, obbem 1 vacrora)

AHanu3 notoka n MaTepuanos
TecTupoBaHue Moaenu Wunu npotoTuna
PeMOHT cBapkoil ¢ MaTepuanamu, ycTon4m-
BbIMWU K KaBUTaLUKU WU SPO3NIAHBIM YacTu-
uam

Hannaska B 30HaX, NOABEPXEHHBIX 3p0O3UK
OuuncTKa cTpyel necka U nokpacka
N3meHeHne pabovero koneca

3ameHa pabouero Koneca ¢ BO3MOXHOMN
3aMeHoi maTepuana

Bubpauus

MN3MeHeHua paBneHns

Pe3oHaHc

MexaHuyeckuit gucbanaHc
Mapaenuueckuin gucbanaHc
Upe3mepHbIiA UKW HepaBHOMEPHLIN 3a30p
B HanpaBnsoweM NoALWUnHUKE TYpOUHbI
MaMeHeHus B paboyeM pexume cTaHUum

MonHbI BU3yanbHbI ocMOTp M ocMoTp NDT
3anpoc u npeabiayweM oneite (NPUYUHBLI,
TeHaeHUumn, paboune n dusmyeckne nsme-
HeHus)

TecTupoBaHWe npoToTMna Ha BUGpaLUMOH-
Hbll aHanus

MpoBepka UeHTpuUpoBaHUa pabodero ko-
neca

AHarnus noToka

AHanu3 npoduna nonaTok HanpaenstoLe-
ro annapara

AHarnus oTcackiBatoLeil Tpy6ebl

OCMOTP U PEMOHT NOALUMNHNKOB (C Unun 6e3
N3MeHeHus)

OcMOTp 1 peMOHT Bana TypOuHsl
BanaHcupoBKka BpalaloWmxca YacTen
NameHeHus pabouyero koneca Ana ynydwe-
HUA ruapaenuyeckoro GanaHca

3ameHa pabouero koneca
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AcnekTbl K paccMOTPeEHUIO

Bo3MOXHbIe MPUYMHBI

Bo3aMoxHble gewcTBuA

KaBuTaunoHHasa apo3uns

PaboTa TypBuHbI Ha HepacHeTHLIX pexumax
Mnoxoit npodune nonactei

MameHeHna npodunei, Bol3aBaHHbIe cra-
ObIM KOHTPOMEM NOBEPXHOCTER nocne pe-
MOHTa CBapKon

M3MeHeHnA B pexume paboThbl CTaHUuK,
npuBoAsiLLME K BO3HUKHOBEHWIO KaBuUTaLu-
OHHOro ob6TeKaHus

Mnoxoit BeIBop MaTepuana

MonHas npoBepka pasMepoB

MonHbIA BU3YarbHbIA ocMOTp U ocMoTp NDT
TecTupoBaHWe MOAeNnu W/unu npoToTuna
3anpoc 1 npeabIayLWmux pabouunx u peMoHT-
HbIX MpakTukax (06bemM u 4YacToTa)

AHanus maTepuana u noToka
CpaBHUTENbLHLIA aHanua ¢ coBpeMeHHOW
KOHCTpYKUMeN pabovero Korneca
MN3meHeHue nonactu

3ameHa pabouero koneca

PeMOHT crioem cBapku Marepuasnom,
YCTOWYMBLIM K KaBUTauuuM M MOBTOpHas
ycTaHOBKa MepBOHaYanbHbIX M 06paTHbIX
nonacrei

B3aumopencTeme HuxXHe-
ro o6oga paboyero kone-
ca W HWKHero Kombla Ha-
npaBnsioero annapaTa

HekavecTBeHHaa c6opka

M3MeHeHWe 3a3opa B ynnoTHeHun paboue-
ro Koseca, B CpaBHeHUU C NpefyCcMOTPeH-
HbIM KOHCTpYKUUEn

HedopmMauna  (UCKpUBRNEHWUE)  HWXHEro
Komnblia HanpasnswwWero annapata Wnu
obofla pabovero koneca nof Harpy3kon
HedopmMauna  (UCKpUBNEHUE)  HWXKHEro
Konbua HanpaBnsaowero annapaTta Wnu
obopa pabouyero koneca us-3a Hectabunb-
Horo 6€TOHHOrO OCHOBaHUA

MonHbIA BU3yanbHbIA OCMOTP, NpoOBepKa
pasmepoB M BblpaBHUBaAHUSA

3anpoc o npeasigywieMm onbiTe (NpUpoAa,
AaTbl U NPOBOAUMbBIE Mepbl)

MoBTOpHOE BbIpaBHWBaHWE YCTPOWCTBA
ObpaboTka ynnoTHeHuit pabodero koneca
(nabupuHTta) unn 3ameHa

M3MeHeHWne HUXHero konbla Hanpasnsio-
wero annapata unu HuxHero obopa pabo-
Yyero koneca

MosTopHan 06paboTka NOBEPXHOCTEW HUX-
Hero o6oga pabouero koneca U HWXHeEro
Konblia HanpasnAowWwero annapara

Heobbl4HO  orpaHu4eH-
Hoe Konu4ecTso cTabune-
HbIX onepaLuii
HenpoaonmxuTenbHbIi
CPOK 3KCnnyaTayuu

M3MeHeHUa faBneHusa B oTcacbiBaloLlein
Tpybe

'mapaBnuyeckuit pesoHaHc

dopma NpoToYHO YacTu pabovero koneca
n/unn oTcackiBatoLeil TpyGwl
Mmapaennyecknit gucbanaHc (HepaBHble
OTKPbLITUA nonacTtei)

PaboTa Ha Hepac4yeTHbIX pexumax (Hanp.,
npopgomxutTensHas paboTa nNpu HWU3KOW
Harpyske)

MameHeHus pabodero pexuma yCcTaHOBKM
HeaddekTnBHaA BEHTUNALUS OTcackiBato-
e TpyO6hbl

MonHbliA BU3yanbHbIN OCMOTP

3anpoc o npeablayWwmux pabounx npakTukax
3anpoc 06 U3MEHeHUAX rMApaBINYecKnX
ycnosui

TecTupoBaHue Moaenu Wunu npoTtoTuna
AHanu3 noTtoka

CpaBHeHWe ¢ COBPEMEHHOW KOHCTPYKLMeW
pabouero koneca

N3MmeHeHne/oLeHKa cucTemMbl BEHTUMALUK
oTcacbiBatoLei Tpybhl

MN3meHeHne pabouero koneca

3ameHa pabouero koneca

HepoctaTovHas MOLLI-
HOCTb WUnn  adhpeKTuBs-
HOCTb B OTHOLUEHUU HOMU-
HamnbHbIX 3Ha4YeHU’

HoBble paboyne pexumsbl

KaButaumnoHHasa apo3unst unu abpasvBHbIi
n3Hoc nonacteil pabodero Koreca unu no-
BPEXAEHUs ApYrux nosepxHocTei
M3MeHeHNs AaBneHus, orpaHu4uBatoLlne
Harpysky

UpeamepHble 3a30pkl B YNNOTHEHUsX pabo-
Yero Koneca Wnu 3a3op Mexgy nonactamu
1 Kamepoli paboyero Koneca, fionacTamu u
BTYIIKOW

Mnoxas ruppasnuyeckas KOHCTPYKLUMSA

MonHasa npoBepka pasMepoB

3anpoc 06 M3MeHeHUsx pabounx pexnMoB
B MpoLecce aKcnnyatauuu TypOuHb
TecTupoBaHue Mogenu w/unu npotoTuna
AHanua notoka KW pabodux XapakTepu-
CTUK

CpaBHeHMe ¢ COBpEMEHHOW KOHCTpyKLMei
paboyero koneca

NameHeHne pabouyero koneca

3ameHa pabouvero koneca

OueHKM oTcachiBatoLLell Tpybbl U Hanpas-
nAoLwero annapaTa
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Tabnuuya 18b — PaBoyee koneco (NPUMEHUMO K NOBOPOTHO-ONACTHLIM W NPONensiepHbIM TypBruHam)

AcCneKkTbl K paccMOTPeHMIo

Bo3MoXHbIe NpUYUHEI

Bo3moxHble aencTBUA

TpelmHbl B nonacTtsax

Mnoxoit MaTepuan WnNu KOHCTPYKUWA
N3MeHeHUa faBneHus U pe3oHaHca
HenpaBunbHbIA PEMOHT KaBUTaLMOHHbLIX
noBpexXAeHUI

MonafaHue TAXenbiX WHOPOAHEIX Ten B
MPOTOYHYI YacTb

OTpbIB NOTOKa XUAKOCTU BO Bpems nepe-
XO[HbIX MPOLIeCcCoB

Csapka 6e3 CHATUA OCTaTOYHbIX Hanpsixe-
HWiA

MepnofnYecKUin KOHTaKT MexAy KoHLuamu
nonacTeil n kamepoit paboyero koneca

MonHbIA BU3yarnbHbIA OCMOTP WK OCMOTP
NDT (paboyee Koneco U pasrpysovHoe
KonbLo)

3anpoc 06 ncTopun skennyaTauum U peMoH-
Te (06beM n vacToTa)

AHanu3 HanpspKeHUS W Harpysku
CoOTBETCTBYHOLLMIA PEMOHT CBapKOiA CO CHA-
TWEM OCTaTOYHbIX HanpsXeHuit npu Heob-
XOAUMOCTH

3amMeHa nonacTei

PerynupoBka BEHTUNALUMU oTcachbiBaroLei
Tpybbl (cucTema Brycka Bo3fyxa BO BpeMs
nepexofHbIX NpoLeccoB)

PerynupoBka BpeMeHUW 3aKpbITUA NOMaToK
HanpaenstoLlero annapaTa

lMoBTOpHaA yCcTaHOBKa COOTBETCTBYIOLLEro
3asopa Mexay nonactaMu U Kamepoih pa-
6ouyero Koneca

KaBuTaynoHHas aposus
(nonacTu, kopnyc)

Henogxoasiue paboune pexumbl
[Mnoxoi npodunb nonactei (KOHCTPYKUMUSA
UNN HenpaBUNbHbIA PEMOHT)

Mnoxoi BelIGop MaTepuana
HenpaBunbHLIA 3a3op Mexgy nonacTsaMu
U Kamepoii pabodyero koneca, a Takxe Jo-
nacTAMK U Koprycom paboyero koneca

BusyanesHoe vccriefoBaHWe M HaHeceHue
Ha KapTy AedeKToB

3anpoc o pabo4nx ycrnoBUAX W peMOHTax
(o6bem n vacToTa)

PeMOHT cBapkoil ¢ MaTepuanamu, yCcTon4m-
BbIMW K KaBUTaLuu

3ameHa nonacteit (06WKi PEMOHT) ¢ BO3-
MOXHOW 3aMeHO MaTepuanos

MonagaHue BoAbl B KOp-
nyc paGodyero koneca
(TonbKO MOBOPOTHO-NONA-
CTHble TYpBUHbI)

HeaddekTnBHOE YMNOTHEHME ronacTew
pabouyero koneca (owwnbka NpoekTMpoBa-
HUS UKW Ype3MepHbIA M3HOC)

MaHoc BTymnok nonacteit paboyero koneca
Uy NofioMKa NogLWUnHUKOB

HedekT bnaHua Bana TypGWUHEl UK ynnoT-
HeHWA koHyca pabodvero Koneca
TpelmHbl B Kopryce pabodero koneca unu
NoALIMNHUKa

OTtcnexusaHne npuToka BoAbI

OcMOTp U TeCTbl ANA onpeAeneHns UCToY-
HUKa Teun

3aMeHa ynnoTHeHWi nonacrein

O6LWwuit peMoHT pabouyero Koreca (3aMeHa
BTYSIOK UMW NOALLMIMHUKOB U YMITOTHEHWIA)
PemoHT cBapkoi kopryca paboyero koneca
Unn KoHyca

[NoBpexaeHns
nonactei

KOHLOB

HepocTaTouHbIih 3a30p Mexay fonactsimu
¥ Kamepoil paboyero koneca
Hdedopmayunsa (UCKpUBRNEHUEe) onopHoro
Konsua

OvcbanaHc pabodero koneca

HapyLweHue LeHTpupoBaHusa paboyero ko-
necal/poTopa

BuayanbHblih  OCMOTP M HaHeceHue Ha
KapTy AedeKros

PeMoHT cBapkoii

BoccTaHoBneHne 3asopa Mexay nonac-
TAMM

BanaHcuposka ycTpoiicTBa

MoBTOpHOE LeHTpupoBaHue paboyero Ko-
neca

Jlonactu He pBuraroTes
(Tonbko MOBOPOTHO-N0-
nacTHele TYpOUHbI)

HepgocTaTouHoe faBneHue macna

YTeuykn macna B MacnonpoBoAax W LUTaH-
rax

HewcnpaBHocTb perynstopa

[JedekT MmexaHusMa nosopoTa rnonacTen
M3Hoc BTYNoK/MogLUMHUKOB

3arpasHeHue macna

N3amepeHue paBneHwa macna, Tpebyemoe
AN 3aKpbITUA W OTKPLITUS nonacTei
OueHKka MexaHu3Ma MoBopoTa fonacTei
OueHka n3Hoca BTYNKW/MOALLMMHWKOB
dunerpalus Macna unu ero sameHa
O6LWuii peMOHT MexaHusMa noBopoTa fo-
nactei Umnu BTYNOK/NOALUIMINHUKOB
BoccTaHoBneHWe perynatopa
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Tabnwnuya 18c — Pabouee koneco (MpuMeHMMO K KOBLIOBLIM TypbuHaM ([Nensrona))

AcneKkTbl K pacCMOTPEHUIo

Bo3MoOXHbIE MPUYUHLI

Bo3MoxHble ageWcTBUA

TpeLuHsbl ABpasuBHbIiA U3HOC 3anpoc o npeabiAyLieM peMoHTe (pacnorno-
Bonklloe KonM4ecTBo LUKIOB XeHWe, KONMYeCTBO, YacToTa U MeTOAbI)
CkpbIThIN AedekT MaTepuana 3anpoc 0 ucTopun aKcnnyataumn TypouHsl
HekavecTBeHHaa cBapka u TepMudeckas | MonHblid BU3yanbHBIA OCMOTP
obpaboTka Ocmotp NDT
AHanus matepuana
AHanua notoka
AHanus HanpspkeHuin
CoOTBETCTBYIOLMIA PEMOHT CBapkoid U
TepMuyeckass obpaboTka AnA KpuTUyec-
KWX 30H
Oposus Hanwuve abpa3nBHLIX YacTuy, B BoAe MonHbIA BU3yarnbHbIA OCMOTP

Bonbloe konuyectBo pabouux 4Yacos npu
MOSIHOW Harpyske

CpaBHUTeNbHLIA aHanua ¢ coBpeMeHHOM
KOHCTpYKUUEN

BoccTaHoBneHne noBepxHOCTW cBapKown
M3MeHeHne rugpasnuyeckoro npodunsa
Hannaeka TBepAbLIM cnnaBsoMm

Mnoxaa rugpaenuyeckas
paboTta

BxofHble Kpas He AOCTATOMHO OCTpble
MpyBble U BOMHUCTbIE BHYTPEHHWE NoBep-
XHOCTU KoBLUA

Yron BbIXOAa YMEHBLUMACS M3-3a 3pO3UMN,
BbI3BAHHOW OTNOXEHUSAMU Ha BHELLHEH
CTOPOHe nonacTei

3aTouka kpaes

BoccTaHoBNEHWe BHYTPEHHUX KOHTYPOB J10-
nacrei

YcTpaHeHue BONHUCTOCTH

CpaBHUTENbHLIW aHanu3 ¢ coBpeMeHHBIMU
KOHCTPYKUUAMM

M3meHeHWe rugpasnuyeckoro npoduns
3ameHa pabovero koneca

TonwmMHa CTeHKM KoBLUA
CIULLKOM Manas

ABpa3nBHEIA M3HOC

CTpYKTYpHbIA PEMOHT CBapKon
BoccTraHoBneHWe BHYTPEHHUX NOBEPXHOCTEN
KOBLUE

3ameHa paboyero korneca

Tabnwuya 19 — Ban TypbuHbl (MPUMEHUMO K pafmnasnbHO-OCEBLIM, NOBOPOTHO-NOMNACTHBEIM M NponenfepHbiM

TypOuHam)

AcCneKTbl K paccMoTpeHuto

Bo3moxHble NPUYUHBI

Bo3MoXHble AeiicTBuA

TpelwuHel

Bubpauusa

Bonbluoe HanpshkeHWe B SreMeHTax KOH-
CTPYKLMM

YcTanocTHble HanpsxeHusi
Henoaxoasuwue paboume pexumbl
WckntounTensHoe cobbiTue unu aHomanb-
Hble pabouyune ycroBus

MonHblA BU3yanbHbBIA OCMOTP U NpoBepKa
NDT

OCMOTpP KOHCTPYKLMM

PeMoHT cBapkoii, Tepmuyeckas obpabotka
U MexaHudeckasa obpaboTka

YcTpaHeHue TpelwmuH U hopMUpOBaHWe U3-
MeHeHuin 6e3 cBapku

3ameHa Bana Typ6uHbl

BanaHcupoBka pa6ouqero koreca u potopa
PeMOHT Hanpaenstowero n 0ceBoro NoALIUN-
HWKOB UINN MX U3IMEHEHUSA

MoBpexaeHne obnuuos-
KU Barna B MecTe yCTaHoB-
KM HanpaBnstoLero nog-
LMNHMKa

3aefaHue 13-3a NOBPEXLEHHOIO NOALUMMT-
HUKa

Koppo3ausa

Mpobrema co cMmaskoi

3arpsisHeHWe macna

MonHbIA BU3yanbHBLIA OCMOTP U OCMOTP
NDT

PeMOHT noBepxHOCTU MexaHW1eckoil obpa-
60TKON W/Mnn pydHas nosiupoBka
BoccTaHoBneHWe KOHUEHTPUYHOCTU UNn
6anaHcuposka

MoBTOpHOE UeHTpUpoBaHWe Bana TypOuHbI
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OkoHYaHue mabnuupi 19

ACMeKTbl K paccMoTpeHuIo

BO3MOXHbBIE NPUYNHBI

Bo3moxHble aelcTBuA

[MoBpexageHue noBepxHo-
CTU chnaHueB

Koppo3us un Koppo3anoHHoe ucTupaHue
Hedopmayua

MonHbIl BU3yanbHLIW OCMOTP, NpOBEpKa
pasmepos u ocmotp NDT

HepoctaTouHasa cmaska M oxnaxaeHuwe

HenpaBunbHo 3aTAHyTble  dnaHueBble | MoBTopHaa MexaHudeckan obpaboTka no-
CoeJUHEeHUA BepxHocTel dnaHues
3ameHna 6onToB dnaHues ¢ unu 6e3 3ame-
Hbl KOHCTPYKLUM
3amMeHa Bana TypOuHbI
MoBpexaeHune ynnoTHe- | Kopposua MonHbI BU3yanbHBI OCMOTP, NpoOBeEpKa
HWiA pyGalukn Bana 3aenaHue pa3mepoB u ocmotp NDT

BoccTaHoBNEeHUe NOBEPXHOCTU MexaHudec-
Ko o6paboTkoi U pydHas nonuposka
MoBTOpHaA ycTaHOBKA KOHLEHTPUYHOCTU U
6anaHcupoBka

3ameHa pybaluku

TpeHue Ha npuneraroLmx
HenoABMKHbIX YacTax
(kopniye, YrNoTHeHne
Bana, NoALUMMHUKK, NOK-
pblBatoLwMe NNacTuHbI)

He BblpaBHUBaHWe Bana
V|3OJ'IF|L[MF| NOALUUMHKUKa Unu Bana unu pe-
rynupoBka HaKprBalOLLleVI NNnacTUHbI

MonHbIN BU3YanbHBIA OCMOTP ANSA HaXOX-
AeHnA TpeHua

OcMOTp ¥ ucnpasneHne ANS BolpaBHUBaHUs
ycTpoWcTBa

PeMOHT Bana pykaBa Unu 3ameHa

Llanca Bana U peMOHT NOALIWUNHUKOB

YpeamepHele BUGpaumm

Oedopmayusa Bana

HapyLueHnne LieHTpOBKU Bana

OucbanaHc poTopa w/wunu pabodero Ko-
neca

Mpo6nemel co c6opkoii ycTpoiicTea

MonHblit aHanu3 Bubpayun

OcMOTp BblpaBHMBaHUA

MawwmHHas obpaboTka Bana

MoBTOpHOE BblpaBHUBaHWe Bana
BanaHcupoBka reHepaTtopa u/unu pabove-
ro koneca

3amMeHa Bana TypouHbI

Tabnwuya 20— MacnonpueMHuk U pacnpeaenutensHble Tpyoku Ana macna (wraHr) (MPUMEHUMO K MOBOPOTHO-
nionacTHelM TypbuHam (TypbuHam Kannana))

ACMeKTbl K paccMOTPEeHNIo

Bo3MoxHble NPUYUHDBI

Bo3moXxHble AeicTBuA

OcnabneHne NOpLHEBOW MacNaHOW Kame-
pbl UNN U3HOC BTYNOK
MonomMka dnaHues unu KpenneHui

Teub Macna Ocnabnexue Tpy6 BusyanbHblii OCMOTP U OLEHKW UCTOMHUKA
M3HolleHHble U ocnabneHHble YNNOTHeHUS | Teun
TpeluHbl B Tpybax Pa3bopka unM ocmMoTp NOpLUHEBOW Macns-
M3HoWweHHbIe UnNKu ocnabneHHble KOMNo- | HOW KaMepbl
HEHTHI Pa3sbopka unu ocMoTp Tpy6bi
3ameHa HeucnpaBHbIX YNNOTHEHUA W Npo-
Knagok
PeMOHT TpelunH
PeMOHT nopLuHeBoOW kaMephbl
3amena Tpyb AnA pacnpegeneHus macna
LLlym/Bu6payusn Tpy6bl He yKpenneHsb! BusyanbHbIn ocMOTp

Pasbopka U 0CMOTP NOPLUHEBOW MacnAHoi
KaMmepbl

Pas6opka n ocMoTp Tpy6

3aMeHa BTYNoK U usonauyum
PemoHT/ykpenneHnne dnaHueB U Kpenne-
HUiA
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Tab6nuya 21 — Cucrtema perynupoBaHus 4acToTbl BpalleHusi TypbuHbl (perynstop) (MpUMeHMMo Ko BceM TypbuHam

n TypboHacocam)

AcrnekTbl K pacCMOTPEHUI0

Bo3MOXHble MPUYMHBI

Bo3MoxHble AedcTBUS

HeHagnexawasa wnu He-
ajlekBaTHasl peakyus Ha
KoMaHabl onepaTopa

M3HOC KnamnaHoB WMNK coeanHuUTenein
PacTAHyTble Unu nsHoweHHble kabenu B
cucteme ¢ obpaTHoi CBA3LIO
HeucnpaBHbIl TaxoreHepaTop
YcTapeBLUas TEXHONOMUS Ans COBPEMEHHO-
ro ynpaereHus

[MonNHbLIA OCMOTP M PEMOHT perynaTopa,
BKIIOYas CUCTEMbI CKOPOCTU U CUTHar bl Ha-
rPYy3Ky, a TakKe NonoxeHWs HanpasnAoLLuX
nonacTten

PemoHT perynaTopa Ana obecneveHus uH-
Terpaummn ero dyHKLMIA B NOKanbHyo 1 yaa-
neHHyto cuctemy ynpasnenusa MK

Teyub Macna

M3HoC KnanaHoB U YNNOTHEHWUA
MoBpexaeHne pUTUHroB Tpyo

[NonHbIA BU3yanbHbIA OCMOTP
3aMeHa ynnoTHeHWA/KnanaHoB
BoccraHoBneHune/3ameHa Tpyo

Mpobnembl ¢ cuUCTEMOIA
nogayun macna

HenpaBunbHoe COOTHOLIEHWE Macno/Bo3-
AyX B MTHEBMOTrMAPaBNMYECKOM aKKyMynsTo-
pe

HenpaBunbHo BeiGpaH 06beM MHeBMO-
MMAPaBNUYECKOro akkymynsTopa
HepocTaTouHas MOLHOCTb Hacoca
HepocTaTodHas MOLHOCTb koMmnpeccopa/
UCTOYHMKa BO3JyXa

HeHapexXHble UHCTPYMEHTEI M3MepeHuns
YPOBHsA/AaBRNeHNs

YcTaHOBKa [OMOMHUTENbHOrO NMHEBMOrUA-
paBIIM4eCKOro akkyMyrnsropa

3amMeHa NMHEBMOTMAPaBINYECKOTO aKKyMy-
nsaTopa

BoccTaHoBnEeHWe Hacoca unu 3ameHa
BoccTaHoBneHWe Komnpeccopa/McTouHUKa
BO3JyXa Unu 3ameHa

MogepHu3aLmss yCTPOMUCTB U CUCTEMBI YI-
paBneHus

Tabnuuya 22 — Cuctema BEHTUNUPOBaHMA TYPOUHEI (MPUMEHUMO K

nonacTHLIM W MponennepHsIM TypGuHam)

KOBLLUOBbIM, paauanbHO-O0CEBbIM, MOBOPOTHO-

AcneKTbl K paCCMOTPEHUIO

Bo3MoxHble NPUYUHDBI

Bo3MOXHble AeWCTBUSA

HepoctatouHasa adpdek-
TUBHOCTb MMM MOLLHOCTb

UpeaMepHbIii pacxof Bo3ayxa
BeHTUnupoBaHue ucnoneb3yetcs 6e3 Heob-
XOAMMOCTH (B peaKTUBHLIX TypbuHax)
HeaddekTusHoe nonoxeHume mHxeKkUUn
noxoe perynuposaHue Unu HET perynupo-
BaHWA Mojayu Bo3gyxa

TecTbl Ha BNyck Bo3gyxa Ha npoTtoTune (pac-
X0j Bo3ayxa n apPeKTUBHOCTb)
CpaBHUTENbHbIA aHanu3 ¢ COBPeMEeHHOW
KOHCTpYKUUnen

YcTaHOBKa HOBOW CUCTEMblI BEHTUNUPOBA-
HUSA UMM U3MEHEHUe CyLLecTBYoLW el cucTe-
Mbl

Henpuemnemble
HeHUA gasneHus

name-

HecooTBeTcTBYIOLWMIA pacxod Bo3gyxa (Npo-
TUBOAaBNEHUe MOXET ObiTb YUpe3MepHbIM
M3-3a KOHCTPYKLUMU CUCTEMBI)

Mopaya Bo3gyxa 6e3 HeobxogUMOCTU (MO-
XeT BbI3BaTb PE30HAHC)

HeaddekTusHoe nonoxeHuwe nHxXeKUUu
U3MeHeHns B pexxmme paboTbl ycTpoicTBa
MamMeHeHus rugpaBnnyecknx ycroBuid

3anpoc o npeablgyleit paboTe (rMapasnu-
Yyeckue ycnosus, paboTa ycTpoicTsa, nsme-
HeHWe CUCTeMbl)

AHanu3 noToka ANA TeKyWUX N oXuaaemblx
ycnosuii

TecTupoBaHue Mogenu w/unu npotoTuna
YcTaHoBKa HOBOW CUCTEMbI BEHTUNSALMK UK
M3MEHEHUA CYLLEeCTBYIOLEH CUCTEMBI
Mcnonb3oBaHue KoMnpeccopos

YpoBeHb LiyMa

KOHCTpYKLMSI cMCTEMbl BEHTUNALMU
3acacblBaeTcsl CIIULLIKOM MHOro Bo3fyxa

YcTaHOBKa UNU U3MEHEeHUe rnywuTenein
YcTaHoBKa WNW U3MEHeHUe ynpaBneHus
pacxofom Bo3gyxa

MoTepsa Macnas noawwn-
HUKe TypOuHLI (TONbKO
KOBLUOBbIE TYp6UHLI (Typ-
6uHbl MensroHa))

HecooTBeTcBylowMii 06beM Unu pacrnoro-
XKeHUe CUCTEMbl BEHTUNALUM K pabouemy
Konecy

HecooTBeTcTBYlOLEE YNINOTHEHWE KOpryca/
Bana pabo4ero koneca Ans cTalyUOHapHO-
ro WM NepexofHOro pexuMa paGoTs

YnyulleHne ynnoTHEHWS Kopnyca noawmn-
HUKa TypOWHbI CO CTOpPOHbI pabouero ko-
neca

YBenuueHne noaadun Bosgyxa Unu UmeHe-
HWe MecTa pacrnonioXeHUs yCTPORCTB BNyc-
Ka Bo3fgyxa

YcTaHOBKa UCNpaBHOro Bana WNu kopnyca
pabouero koneca
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Tabnuya 23 — Cuctema cMa3km (MexaHusM TpUBOAALUMX fonacTeit) (MPUMEHUMMO K pagnanbHO-0CeBkIM,
MOBOPOTHO-NOMNACTHEIM W NponennepHsiM TypbruHam)

AcnekTbl K paccMoTpeHuo Bo3MoXHble APUYUHDBI Bo3mMoxHble ,D,EI7ICTBI/IF|
Tedb cMasku (Bbixog B ok-| M3HoC puTUHIoB 1 THOGUHroB MonHbIA BU3yanbHbLIA OCMOTP
pyxatoLyto cpeay) HenpasuneHas cbopka 3ameHa TIOBUHIoB U (OUTUHIOB

VCTpaHeHme CUCTeMbIl C nNepexoaos ¢ camo-
cMasbliBarwMcAa KOMMNOHEeHTaM

3abuBka cmasKkoil xeno-| HencnpaBHOCTE CMCTEMbI CMa3Ku [MonHbIA BU3YanbHEBIA OCMOTP

6oB Cnabeblit TN cmasku MeTog aHanm3a TexHu4yeckoro o6cnyxusa-
[noxoe TexHU4eckoe O6Cﬂy)KI/IBaHI/Ie HUA N cpaBHEHUe C coBpeMeHHbIMU MEeTO-
Jamu

3aHoBO onpeAenuTb TUN CMaskn U Konuye-
cTBa

M3MeHeHUe cucTemMbl CMasku uunu nepe-
nporpaMmmupoBaHue

3aMeHa TIOUHIoB 1 (PUTUHIOB

YcTpaHeHUe cucTeMbl C NEpPEXofoM K caMmo-
CMa3blBaloLMMCH KOMMOHEHTaM

HegocTynHoCTb UTUHroB| HenpaBunbHaa KOHCTPYKLMS OCMOTpP KOHCTPYKLUU C U3MEHEHUSIMM

cMasku HenpaBunbHEIA MOHTax Mepexoa K aBTOMaTU4ECKOW CUCTeMe CMas-
K1

HecooTBeTcTBytoWan foc-| HenpaBuibHble CMa3ouHble LMKW M3MeHeHUe cuUCTeMbl cMasku U/uUnu nepe-

TaBKa CMaskn Unn udpes-| Mroxas KOHCTPYKLUUS cUCTEMbI nporpaMmMmmpoBaHue

MepHoe noTpeGneHue (Bbi-
XOf B OKpyXaroLLyto cpedy)

7.3.2 OueHKa LiennoCTHOCTU TYPOUHBI

7.3.2.1 OCHOBHbIE NONOXEHUA

OLueHKa MexaHUYeCcKon LenoCTHOCTU TYPOUHbI OBGLIYHO BLINOSHAETCA NyTEM AeTanbHOro OCMOTpa, B
naeansHOM BapuaHTe BKMOYas OCMOTPbI, CAEMNaHHbIE B Pa3nUyHbIE Nepuoabl cpoka cnyxObl MawwmHbl. Takue
JeTarnbHble OCMOTPbI MOTYT ObIThb BbINOSHEHbLI TOSILKO NPY OTCYTCTBUM BOAbI B YCTPOUCTBE M Npu 6e3onacHom
nsonsAummn. Heobxoammo, 4toObl OCMOTP KOMMNOHEHTOB TYPOUHbI BLINOAHANCA KBANUPULUUPOBAHHBLIM U ONbITHLIM
MHXXEHePOM, KOTOPbIN Obl 3Har, kKakue 0bnacTu nogBepraioTca HanbonbLUEMY HAaNPSXKEHUIO U NOTEHUNANbHOMY
06pa3oBaHuIO TPELUMH, 0COBEHHO Koraa TypOuHa He pazobpaHa U He BCe KOMNOHEHTbI ABASIOTCA AOCTYNHbIMMU.
Haxke npu yyactum «akcnepray, HeoO6xoAnMO BbIMOSHATL AENCTBUS C NOMOLLLIO KOHTPONBLHOrO CNUCKAa, Npej-
CTaBMEHHOrO BbILLE.

OTcyTcTBME MHEpOPMaLMKM O COCTOAHMK Y350B TYPOUHBI 40 pa3bopkn TYpOUHLI HE NO3BONSET ONpeaenuTb
HeoOX0ANMOCTb U COCTaB PEMOHTHbIX palboT.

CTOMMOCTb PEMOHTA, TOUHYIO MPOAOIDKUTENBHOCTL NEepUoAa NPOCTOA U NOTEHUMANbHYIO NOTEPIO NPUOLINK
TPYAHO ONpeaenuTbL BO BPEMS NOATOTOBKM 06bema paborT.

7.3.2.2 MaTtepuan u KOHCTPYKLUS

7.3.2.2.1 OCHOBHbI€E NONOXEHUS

MexaHn4yeckas 1 domanyeckas LLenocTHOCTb TYPOUHBI HANPSMYIO CBA3aHa C €€ OPUrMHANBHON KOHCTPYKLME
1 maTepuanamu. OHU BAUSIOT HA CTOWKOCTb U BO3MOXHOCTb PEMOHTA Y3M0B TYPOUHbLI U MOTYT OFpaHU4UBaThL
BO3MOXHOCTb HOBbIX USN BPEMEHHBIX NEPErpy30K.

OueHkKa LiertoCTHOCTM AOMMKHA NPOBOANUTLCA C YHETOM OPUrMHArbHOW KOHCTPYKUMU, YePTEXEN, UBMEHEHUM,
cneuudmkaumMaMmu matepuanos 1 moboi Apyron 4OCTYNHON MHAOPMAaLMK MO KOHCTPYKLMM MaLLMHbI 1 €€ paboumnx
xapaktepuctuk. [pu OTCYTCTBMM AOKyMeHTauuu, Heobxoaumo npoBecTtu Gonee rnybokoe uccnegosaHue
MaLLMHbI U €€ y3NoB U AeTaneii. Ecnv HeussecTeH maTepuan, M3 KOTOPbIX U3rOTOBMEHbI AETANM Y3510B U KOTOPbIE
npeanonaraeTca pEMOHTUPOBATL WUIM MOAUMLMPOBATL TO, MOTYT NOTpeboBaTLCA 06pasLbl 418 aHanNM3a 1 Bbibo-
pa BOCTYMHbIX BAPMAHTOB PEMOHTA.

CrnepyeT C OCTOPOXXHOCTBIO OLIEHUBATbL COCTOSTHUE CYLLECTBYIOLLMX Y310B. Hanpumep, B criy4ae ¢ Typbu-
Hoi KannaHa nnu nponennepHoro ycTponcTea C HENOABWXKHOW NOMNAacTbIO, UMEIOLLME pasrpy304HOE KONbLO C
BHELLUHWUM CITOEM U3 HEPXKABEIOLLIEN CTanM UM C TOHKUM MOKPLITUEM M3 HEPXKaBEIOLLE CTanm, Hanm4ue Kopposum
Ha MOBEPXHOCTU HE MOXET CIYXXUTb OCHOBAHUEM O HEMPABUIIbHOM BbIOOPE TOMLLUMHBI MOKPbITUS N3 HEPXKaBEo-
LLeli cTanu, a CKkopee ykasbiBaeT Ha TO, YTO OOBLEKT M3 MATKOI cTanu Obin 3axaT Mexgy nonactaMu paboyero
Koneca u pasrpy304HbIM KOJbLIOM U HA HEM OCTanuCh Crebl, KOTOPbIE NOABEPINUCE KOPPO3UMK.
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BnapensLy pekomeHA0BaHO UCMOMNb30BaThk KBANUMMPULMPOBAHHBIW NEPCOHAN U MPOBEPEHHOE NPOrpaMmmHoe
obecneyeHne Ans aToi paboTbl, HE3aBUCMMO OT TOrO, ABNAETCA MW AaHHas cryx6a ux co6CTBEHHOM, M3rOTOBUTE-
nev unn KOHCYNbTaHToB. lMpenMyLlecTsa npu 06LLEeHMK C NPOU3BOAUTENEM, KOTOPLIA UMEET AOCTYN K OPUrMHAmb-
HbIM JE€TanbHbIM YepTexam v cneyudukalusaM matepuanos, aTo obreryaert aHanums, nnaHMpoBaHKUe U cocTaBrne-
Hue rpadhuka paboT. B HEKOTOPbLIX Cry4Yasx, MOXHO KyNuTb NPaBo UCMOSIb30BaTb OPUTMHATIBHbIE YEPTEXM U AOKY-
MEHTaLMIO, eCNy Takoe NpaBo He UMEETCA Y BrajenbLa CTaHLUMK.

NS cHWKeHUA NoTeHUManbHbIX Npobnem UCTUpaHUs matepuana Mexay KOHTaKTUPYOLLMMU ABUKYLLIMMUCS
YyacTaMu, BbIOOP Marepuarnos SIBNSETCA O4EHb BaXKHbIM. TOPLIEBLIE MOBEPXHOCTM NOMNATOK HANPAaBIsOLLErO anmna-
para, NOBEPXHOCTb BEPXHEr0 KOrbLia M 0BMMLIOBKA HUXHErO KONbLIA HANPAaBNSAIOLLETO annapara, a Takke ynnoTHe-
Hue paboyero koneca ABNATCA UCKMIOUYUTENBHO BaXXHLIMU MPUMEPaMM.

CrieayeT yuuTbIBaTb KOHCTPYKLIMIO BCEX AeTanen, yanos, 060pyA0BaHNs, UX B3AUMHOE PacrosioeHus Tak,
Kak aanee geranbHO ONMcaHo. 3TOT aCneKT CTAHOBUTCA eLle Gonee BaxkHbIM, KOrzia MU3MEHEHUA KacatoTcs Xxapak-
TEPUCTUK TYPOUHBI.

7.3.2.2.2 TpeLmHbl, MOPUCTOCTb U NOAOGHLIE AedeKTbl

TpeLmHbl, nopsl 1 NoAo06HbIE AedekThl 0cnabnatoT agetanu. OgHaKo OHU He 06s13aTenbHO NPUBOASAT K HEOB-
XOAWMOCTU €50 3aMEHbI, HO BCerga TpedyioT TLaTenbHOro onucaHus, HabnioaeHna u aHanusa.

OCHOBHbIMUW aCrnekTaMmn OLIEHKU SIBMISIIOTCA:

- KOUTUHHOCTb NOTEHLUUAaNbHOro noBpexXaeHus getanu,

- IpoucxoxaeHue aedekTa: NPOu3BOACTBEHHbIN (ropsune TPELLMHBI, NOPUCTOCTb, HEAOCTAaTOYHOE CraBne-
HWe, BKITIOYEHUS LLUNaka) Unu pesynbsrar BIMSHWUSA Harpy3ky B npouecce paboThbl yCTPONCTBA (XON0AHbIE TPELUMHDI,
aedopmaums);

- pasmep aedpekra u npeaen, Ha KOTopblii GyaeT pacnpoCTpaHATLCA OXXuaaeMas Harpy3ska.

KpuTudHOCTL AedekTa ABnseTcs BLICOKOW, €Crnu cOO KOMMOHEHTA BO BpeMS NPOCTOs TYpOUHLI NpUBEAET K
cuTyaumu, noaBepraoLLei onacHOCTM YENOBEYECKYIO ¥MU3Hb. OTO OTHOCUTCA KO BCEM KOMMOHEHTaM, Haxoas-
LWMMCS Ha CTOPOHE AaBNEHUSA TYPOUHbI.

CKpbITblE AedeKTbI HaCTO OOHAPYKMBAIOTCS B CNMPAanbHLIX KOPMycax, LW03ax U Apyrux AeTansax B MecTtax
NPUMEHEHUS CBAPOYHOW TEXHONMOrMU. CyLLECTBYIOT U APYIMe UCTOYHUKU CKPbITbIX BHYTPEHHUX AedhekToB. OHU
MHOTOYMCIEHHbI KaKk METOAbl M MaTepuansl, UCMONb3yeMble B U3TOTOBNEHUMN aeTanei TypOuHbl. Ecnu atn
AedekTbl He YBENUYUUCH 3a roAbl IKCMIyaTaLum, MOXXHO CYATATh, YTO OHU NPEACTABMAIOT HE3HAYUTENbHBIN U
npuemnemsln puck. Vx pasamep, HanpasneHue n pacrnornoXeHUe No OTHOLLIEHUIO K 06pa3Ly HaNPsXKeHUA B AeTa-
nax ByayT aHanu3npoBaTbCA nepea TeM, kak OyaeT NPUHATO peLueHne BbIABUTL AedekT U NPOBECTU PEMOHT.
MpuMeHeHne CBapKku Npu peMOHTE AeTanen, KOTopble He NOABEPraloTCA NOCNeAyoLLel TepMUMUeckor obpaboTke,
BbI3bIBAET NOSBSIEHUE OCTATOYMHOIO HaNpsHKEHUS B AeTansx, Hanu4Yue KOTOPoro npeacraenseT coboii hakrop
pucka.

TpewmHbl, KOTOpble 00pa3yloTca Npu JKCnnyaTauuu, ABNAIOTCA PE3ynLTaToOM Neperpy3kn, BbI3BaHHOM
3KCNAyaTaUUOHHLIMKU Harpy3kamu, B OCOGEHHOCTU B COMETAHUM C GOMNbLUMM OCTATOUHBIM HANPSHKEHNEM UNN CKPbl-
TbIMU AePeKTaMU UK U TEM, U APYTUM.

BHyTpeHHue aedekTbl, KOTOpble He 0OHAPY>KUBANUCHL BO BPEMS U3TrOTOBIIEHNS UMW KOTOpPbIE Obinu 0OHapy-
YXEHbI U ABAAOTCA OMYCTUMBIMU MO PACNONOXEHNIO, Pa3MePy 1 HANPaBNEHUIO, MOFYT 0Ka3aTbCA Ha MOBEPXHOC-
T U3-3a aBPa3MBHOIO M3HOCA UMM KABUTALMOHHOM 9po3un. CTaHAAPTHLIMU NPUMEPAMM HE3ALLMLLIEHHbIX AeTanewn
1 NOBEPXHOCTEN ABMSIOTCA OCHOBAHUE UNWU BHYTPEHHUI KOHTYP fionactu paboyero koneca KOBLLOBOV TYPOUHbI
(Typ6uHbl MensToHa), NOBEPXHOCTb MONATKU HANPaBNAIOLLEro annapara B MeCTe coeauHeHus ee ¢ (00bI4HO BEp-
xHew) uandoi, u coeaguHeHUs nonacTen co cTynuuen n 06040M B paauanbHo-0ceBoM pabouem konece.

Ycnosusimm, Anst BO3HUKHOBEHWIO W YBENIMYEHUIO TPELLMH, ABASIOTCA BLICOKME OCTATOMHBIE M BO3HUKAIOLLME
HaNPsHKeHWS, NOKanbHbIE NMACTUYHbIE PACTSHKEHUS], BUDPALIMOHHBIE 3IAaCTUYHBIE PACTSHKEHUS U KOPPO3UiHas cpeaa.
TunuyHbIMKM 0BNACTAMM, I1e NPOSBNAIOTCA AaHHbIE (HaKTOPbI, ABMAIOTCA Ban paananbHO-0CEBON TYpOUHLI BO3Ne
naHUeBOoro coeauHeHus ¢ pabounum konecom, hnaHLbl B CMparnbHbIX KOPMycax Ui CTaTOPHbIE KONbLA C HeCo-
OTBETCTBYIOLLMM YNIOTHEHUEM UINKU COEANHUTESIbHBIE 30HbI paboYero koneca ¢ BarioM, 0COGEHHO B FOPU3OHTaSb-
HbIX MaLUMHAX.

[na npaBunbHOM OLIEHKM BNUSIHUSA TaknuX Ae)eKTOB KPaHE BaXKHO UX JOKYMEHTUPOBaHUE U HabnioaeHue Bo
BpeMsA akcnnyaraumu. [lIokymeHTaLma COAePXMT ONMCaHNE PAcnoNOXKEeHUs, pasMepa 1 HanpasieHus, NPOBEPEH-
Hoe ¢ nomowibio NDT, u npeanucanue, Kak ucnpasnaTb AedeKTbl, €CIM OHWU JIOCTUINW UITK NEPELLNN ONnpeaeneH-
Hble npeaens!.

OLl,eHKa NnoTeHLuuanbHOro BNnMAHUA AECDeKTOB MOXET ObITb BbINONHEHA KOHBE€HLMOHANTIbHbIMU TEXHUKAMMU,
BKMIOYAIOLLMMM aHANUTUYECKME BbIMUCTIEHNS, U, €CIM HEOOXO0ANMMO, CaHaNU30M METOAOM KOHEYHbIX 31IEMEHTOB.
Bo mHormMx cnyyasx, CpaBHVITeanblﬁ aHanud ¢ nCnonb3oBaHMEM KOHBEHLIMOHArlbHbIX METOA 0B, ABNAETCA CAMbIM
NPUMEHUMbIM, T1€ NPEANONOXEHUSA U CCbiNkn GepyTcs € YacTen ¢ nogoOHOI reOMETPUEN U PacTSHKEHNEM NPU
O0VHAKOBbIX YCMOBUSX HArPY3KK1, U KOTOPbIE MMENW XOPOLLUIA CPOK CryxObl. CriegyeT usberarb 60nbLUMX 3aTpaT
Ha aHanu3 BNUSIHUSI HEUCTIPABNEHHOTO AedpeKTa, YeM 3aTpaTbl HA €r0 PEMOHT.
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McnpaeneHue aedeKkToB MOXHO BbINOMHUTL MYTEM BbILLNUEOBLIBAHUS U OCTABIEHWUS NOTIOCTU UMKN NMYTEM
BOCCTaHOBIIEHUA OPUTMHANBHON rEOMETPUN KOMIMOHEHTA C MOMOLLLIO CBAPKU U TPYHTOBKM.

Mpu ncNonNb30BaHWA rPYHTOBKM, CNeAyeT yYUThIBaTb BO3MOXHbIE N0O0YHbIE achdhekThl, HanpuMep, BTOpUY-
Hbl€ NOTOKN U3-3a NOBPEXAEHUS rMApaBNIMYECKOro npoduns, unu ocnatnenue Aeranu Ha MeCTe pacrnosioXeHUs
aecpexra.

B cny4ae pemMoHTa csapkoii, CObnMoaeHUs TEXHONOMMYECKOro NPoLecca CBapku SIBNAETCA 0053aTernbHbIM,
TaK Kak HenpaBuUIbHbLIA PEMOHT nnNu 06paboTka MOTYT YBENUYUTL NOBPEXKAEHUSI.

MoaroToBka nnaHa peMoHTa TpebyeT 3HaHUsi CBOMCTB MaTepUanos, OPUrMHaNbLHON KOHCTPYKLUM U NPOMU3-
BOACTBEHHbIX NPOLIECCOB, a Talke NoAPOBHOCTEN UCTOPUUN PEMOHTOB.

[okyMeHTbI, NoATBEPXKAAIOLLUE KAYECTBO U3FOTOBMNEHUS TYPOUHDI, aKTbl TEXHUHECKOro OCMOTPA U PEMOH-
TOB, KaK Ha 3aBOJ€, TaK U Ha MECTe, ABNSIOTCA HEOTHEMITEMOM YaCTbIO AOKYMEHTALMK TYPOUHBI, KOTOPAast AOIDKHA
ObITb NPeAOCcTaBNeHa NOCTaBLUMKOM TYPOUHDI, NOCTABLLMKOM MaTepuana unm ux UHCNEKTopaMu Unu snagenbLem.

TpeGoBaHus k BbIGOPY 3anONHSIOLLEro MeTanna:

- FOMOreHHbIN: XMMUYECKNI1 COCTaB CBAPOYHOIO METansa u matepuana 0CHOBaHUS OAMHAKOBbIWA; MUKPO-
CTPYKTYpa TaloKe ABMSAETCA CPaBHUBAEMON;

- CXOAHbBIN: XMMNYECKMUIN COCTaB CBAPOYHOIO METArNA U MaTepuarna 0CHOBaHWUSA OAWHAKOBbIN; MUKPOCTPYK-
Typa He UAEHTNYHAS;

- OTAIYHBIIA: XMMUYECKWUIN COCTAB CBAPOYHOIO METAria u MaTepuana OCHOBaHUSA, a Takke MUKPOCTPYKTypa
HE 0ANHAKOBbIE.

CneayeT ¢ 0CTOPOXHOCTBIO UCTMONb30BATh OTIIMYHO 3aNOMNHAOLWMI MeTanN 4nsa pemoHTa. Hanpumep, npu
NCMOSIb30BaHNMN HENOXOXEr0 ayCTEHTUYMHONO 3aMOSHAOLLEro MeTansna nNnpyu peMOHTE MapTEHCUTHOW HEpPXKaBEIo-
LLien cTanu, BO BPEMS NocrneaoBarenbHON TEPMUIECKOn 06paboTkn MOXET BO3HUKHYTL BblaeneHue kapouaos.

B HekoTOopbIX Criyyasix, 3ameHa AeTanu MOXKET 0Ka3aTbCa 60nee 3KOHOMUYHOMW, YEM PEMOHT TPELIMH Unu
apyrux gedexkToB. AT0 0COOEHHO NPUMEHUMO TOIAA, KOrAa 40CTYN K NOBPEXAEHHbIM 30HAM BO3MOXEH TONbKO
nocne pasbopku yana, Tak kak Helb3si TOYHO paccuuTaTb He0BXoaMMoe BpEMA PEMOHTA U MOXHO BbINTYU 3a
rpaHuLpl NaHMPYeMOoro nepuoaa NpocTos yCTponcTBa.

Mpu oueHke BaXXHOCTU AeeKTOB 9NEeMEHTOB, Y KOTOPbLIX, 40 4AHHOTO BPEMEHU, He npousowen cOou, u
KOTOpbIE «NpeanaraeTCa 0CTaBUTb HE OTPEMOHTMPOBAHHBIMMWY, CNEAYET YYECTb, YTO NOCNE PEMOHTHBIX PaboT OHU
He AOMKHbI OKa3blBaTb BIIUAHMUSA HA YCMOBUS HArPy3ku Ha AeTanm y3nos.

7.3.2.2.3 JlonyCTUMbIE YPOBHWU HANPsHKEHNUA

[eTtanu, Ha KOTOPbIX HE BbIABINEHbI HAPYLLEHWS, 10JKHbI NOABEPraTLCA aHanu3y HanpsHKEHWs ANs noATeep-
XKOEHUS UX COOTBETCTBUSA NNAHUPYEMOMY NPOAOIHKMTENEHOMY CPOKY CryxObl. Koraa nnaHupyercst npoBecTy us-
MeHeHUs B paboyem pexume, cune, HanpaeneHum, pasrpy3ke UM CKOPOCTU YCTPOMCTBa HEOGX0AUMO NPOBECTU
Gonee aeTanbHbI aHANU3 TOrO, Kakue AeTanu y3nbl OyayT 3aTPOHYThI NpeAnaraeMbIMU U3MEHEHUSIMU U B KAKOM
cTeneHun. Takum xe o6pasom, ecnu B JeTaniv BO3HUKNU TPELLWHBI UnK Aedopmanum BO Bpemst IKCnyarauum,
criefyet onpeAenuTb NPUYMHY Takoro noseaeHus. MorpebyeTca aHanus AETanbHOro HaNPsHXKEHUs U aHanu3 oT-
KIMOHEHUS NONOXEHWUIi aeTanei unm npuMeHeHme 6onee CrioXkHbIX METOAO0B NPOEKTUPOBAHUS, YEM T€E, KOTOPbIE
NPUMEHSINUCL BO BPEMSs NEPBOHAYANBHOMO NPOEKTUPOBAHMS, HANPUMEP, UCMONb30BAHUE METO/1a KOHEYHbIX 3re-
MEHTOB.

J[lonyCTumble ypOBHM HAMPSXKEHUS B CTapbIX TYypOMHaX yCTaHABNUBANMCh BO BpEMEHA, KOrAa SyULLIMM UHCT-
PYMEHTOM AN NPOEKTUpOBaHMs Gbina aMnupuyeckas chopMmyrna Ansa pacyeTa «CpeHero» HanpsbkeHusi B JaHHOM
KOMMOHEHTE unu ynexe. Ecnn He npegycmaTpuBaloTCa M3MEHEHUA MaKCMMarbHbIX HArpy30K, KOTopble OyayT
BOCMNPUHMMATLCA TYPOUHON, PEMOHT KOTOPOIi paccMaTpuBaeTCs, MOXHO u3bexartb AeTanbHbIX pacHeToB HaNpsi-
YKEHWA N OTKNOHEHNA. OQHaKO eCu, kak B OONbLUMHCTBE CNy4YaeB, pacCMaTpUBaETCA YBENUYEHUE MAKCUMATb-
HOW MOLLHOCTM, CNEAYET BbINOJSIHATb A€TarbHbIE PACHETbI, YTOObI OLEHUTb BAIUSHWUE HOBbLIX YCIOBUIA.

Mcnonb3oBaHue TEXHWUKM aHanM3a KOHEYHbIX 3NIEMEHTOB NO3BONAET onpeaenuTk Gonee TOUHYI0 KapTUHY
HanpsKeHU BO BPEMSA hasbl NPOEKTUPOBAHUS, K KOTOPOI OyAyT OTHOCUTLCA OCHOBHbIE KOMMOHEHTLI. CoueTaHue
aHanu3a KBa3WCTaTUYHOrO HanNpPsHKeHWUsl U aHanu3a U3HOCa AOMKHO ObIThb BLINONHEHO ANS ONpeAeneHus nones-
HOrO CPoKa Cny>Obl HOBOTrO KOMMNOHEHTA C HOBLIMU OXKMAAEMbIMM YCIIOBUAMU NPOEKTUPOBaHUS. Takue aHanusbl,
X0TS1 u bonee TpyaHbIe, cneayeT NPOBOAUTD Arst KOMIMOHEHTOB, KOTOPbIe OyAyT BHOBb UCNOMNb30BaTLCS. MpUHM-
Mast BO BHUMAHUE TO, YTO YPOBHU IMHAMUYECKOIO HAaNPsHKEHUs ONPEAEensioTCA U3 ONbiTay, UMeeTCs Heobxoau-
MOCTb NEpUOAUYECKN NPOBEPATH Npeanornaraemble 3Ha4eHusA. B cnyyae 60nbLUMX yCTPOMCTB, CrieayeT pacCMOT-
peTb NpUMEHEHNe HeyCToNYmMBbIX pacyeToB CFD anst oLeHKU AMHAMUYECKOI Harpy3ku 1aBrneHus Ha nonacrsx
pabouero koneca, KOTOpoe MOXET NPON30ITU U3-3a B3aUMOAENCTBUA C HANPABAAIOLLMM annapaTtom TypOuHbI.
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PekomeHayeTca ans 6onbLUMX yCTPOWCTB, NepBOe paboyee KONeco Kaxaon KOHCTPYKLMK NOABEPTHYTb Te-
CTUpOBaHUIO AedhopMaLuil BO BpEMS BBOAA B 9KCTIyaTaLuio, YTOObI NOATBEPAUTD, UTO IMHAMUYECKOE Hanpshke-
HWe, npeanonaraemMoe BO BPeMSA pacveToB U3HOCA, HE ObINo NpeBbILLeHO0. Ecnu nponssoautens MMEET Te e
JaHHble 00 UBMEHEHNAX HANPSDKEHUA M OCTATOYHOM HaNPSHXKEHUM HA B6ONbLLMX YCTPOWCTBAX, 9TO OyAEeT ABNATLCA
3HAYUTENbHbLIM NPEUMYLLECTBOM ANS BNajerbLia MEHbLLUX YCTPONCTB.

7.3.2.2.4 Paznu4Hoe koMnnekTyioLLee o6opyaoBaHue

Bo BpeMsi OCHOBHbIX PEMOHTHbIX pabOoT XOPOLLEN M ONpaBAaHHON NPAKTUKON AABNSIETCA 3aMeHa BCeX Kpen-
FIEHWI, KOTOPbIE HAXOAATCA B BOAOTOKE UKW NOABEMKEHDI BNare U CyxoCTu. Takke XOpoLLEen NPaKTUKOW ABSAETCA
3aMeHa KpenneHui, NogBepraemeix Harpy3ke Ha CTOPOHE BbICOKOTO 1aBINEHUS U M3HOCY. BbIGOp OunCTKM U Twa-
TENbHOro 0CMOTPA KPENIeHuiA MOXET ObITb TAKMM Xe JOPOrMM, Kak U 3aMeHa, a C TOUKM 3peHus rpadmka, 3ameHa
UMEEeT MEHbLLIE PUCKOB.

CneayeTt 3aMeHuUTb HebonbLune TpyObl ANnsi BoAbI (50 MM 1 MeHee), eCrnn OHU M3HAYaNbHO NOCTaBAANUCH U3
maTtepuanos, He 06naaaoLMX KOPPO3UAHON CTOWKOCTBIO. [laxe OpuruHanbHble MaTtepuarbl C KOPPO3UWHON CTOM-
KOCTbIO AOJKHbI rIpOI7ITVI rmapocrartuyeckne UCnbITaHuA AaBneHuem, NpeanovTUTenLHO BO BpeMA Ha4yanbHOW Cba3bl
NPOEKTUPOBAaHMA, TaK, YTOObI MOXHO ObINIO CBOEBPEMEHHO NPUHATL PELLIEHWE O X 3ameHe. Bonee KpynHbie TpyObl
cneayet ocMaTpuBaTtb U TECTUPOBATL Nepe NPUHATUEM PEeLUeHUA.

CneayeT NpPeanonoXuTb, YTO BCE YNIOTHEHMS U NPOKNAAKW YacTen, KOTOPbIe A0MKHbI ObITb pazobpaHbl 1
cobpaHbl NOBTOPHO BO BPEMS PEMOHTHBIX PaboT, AOMKHbI ObiTb 3aMEHEHDI.

KanutanbHbIii pPEMOHT NpeACTaBnseT co00i BOZMOXHOCTb NEPEOLIEHUTDL MONMHBIN COCTAB UHCTPYMEHTOB, KO-
TOPbI€ NOCTABMANUCL M YCTAHABNMBANMUCH HA OPUTMHANBHOM YCTpOlicTBE. ECTb NuLb Manas BepoOSTHOCTb TOFO,
YTO OPUIMHAIbBHbBIA KOMMAEKT MHCTPYMEHTOB SIBMSIETCA A0 CUX MOP AEWCTBYIOLLUM, U €CNU HET, MOXXHO HaWTH
3aMeHbl Mogernen. JlyylimM noaxoaoM ABMSETCA 3aMeHa MX CaMbiM COBPEMEHHBIM U HaAEXHbIM 060pyaOBa-
HUEM, JOCTYMHLIM Ha BPEMS KanuTasnbHOro peMOHTa.

7.3.2.2.5 TpeboBaHus K OCHOBaHUIO hyHAAMEHTA, HA KOTOPOM YCTaHOBNEHa TypOuHa

OcCHOBaHWUS, Ha KOTOPOM YCTaHOBMEHa TypOUHA, MEeEeT 3HauYUTENbHOE BNMAHKUE Ha YyCnoBusl paboTbl Typbu-
Hbl. HanpumMep, pasbyxaHue uemeHTa, kak pe3ynbrar peakumu Ha LWenoYHbI HanonHUTeNb, HabnioaaeTcs Ha
MHOIUX CTapbIX TMAPO3NEKTPOCTAHUMAX. OHO 0ObIMHO NPUBOAUT K CMELLIEHNIO BCTPOEHHBIX KOMMNOHEHTOB TYPOUHDI
W reHepaTtopa u HapyLUEHUIO LIEHTPUPOBaAHUA HENOABWKHbIX U BPALLAIOLLIMXCH YaCTen SHEePreTu4ecKomn ycra-
HOBKW. HapyLueHne LeHTpMpOBaHUSA MOXET NPUBECTU K HAKIIOHY Bana W yBENUYUTb PaanarbHYIO Harpysky Ha
paguancHbIX MOALUMMHMKAX, HAKIOHY SNEMEHTOB HaNpaBnsIoLLEro annapara u NpeXxaeBpeMeHHOMY U3HOCY
HanNpPaBAOLLMX NMONATOK, BEPXHETO M HUXKHETO KOMNbLIA HAaNPaBMAIOLLEro annapara, a Takke NPUBECTU K KOHTAKTY
C ynnoTHeHueM paboyero koneca. Takke MOXeT ObITb Bbi3BAHA TPELLMHA CTATOPHOM JTONAacTu.

3T0 NpouEeCC HEBO3MOXHO NPEAO0TBPATUTbL U €10 BIIUSAHAE BO3MOXHO YCTPAHUTBL TOSMBLKO NyTEM NEPUOAUYEC-
KOrO LIEHTPUPOBAHUSA U PEryNMPOBKU UM PEMOHTA YCTPOWCTBA. Ecnmn cteneHb HabyxaHusl o4eHb 60nbLuasl, Heoo6-
XOAWMO OTPErynuMpoBaTh HENOABWKHLIE YaCTU TakuM 00pasom, UToBObI NPeayCMOTPETL CMELLEHUE U OGneriuTb
NOBTOPHOE LIEHTPUPOBAHME YCTPOWCTBA.

7.3.2.2.6 cnonb3oBaHne camoCcMasbiBaloOLLMXCS MaTepnasos

B ycrapesLuem 060pya0BaHuM BCE BTYIKM B 9NI€MEHTaxX HanpaBrsAloLLEro annapara u MeéxaHu3ma noBopo-
Ta HanpaensALLero annapara 00bIMHO BbIMOMHEHbI U3 MEAM UNM BPOH3bI M NOKPLITLI CMA3KOW. [laxe ecnu cucre-
Ma paboTaeT HagexHOo, U3 IKONOrMYECKUX COODPaKEHUI cneayeT pacCMOTPETb 3aMEHY Takux 3NeMEHTOB Ha
CaMOCMa3bIBaOLLMECH MaTepuarnbl.

CamocmasblBaroLmecs matepuansl cregyeT Bbionpatb C y4eToM 06nacTu X NPUMEHEHUS, OHW AOSKHBI
MMETb XOPOLUYI0 aOpPa3nBHYIO CTOMKOCTb U ObITk CTAOUNBbHLIMU B OTHOLLEHUW PA3MEPOB NPU KOHTAKTE C BOAOW.
Cnegayet npeaoTBpaTUTL NoNagaHve rpsisn Mexay CKONb3ALLMMM NOBEPXHOCTAMM NYTEM UCMOSb30BaHUSA COOT-
BETCTBYIOLLETO YNMOTHEHMA OCODEHHO Ha BTYMKAX, HAX0AALMXCA BONM3N NPOTOYHONM YacTu TYPOUHDI.

MHorre n3 camocmasbiBalOLLMXCA MaTepuanos UMEKOT KOS MULUEHTEI TENNOBOIO pacLUMPEHUA HAMHOTO
fonbLue, Yem MEeTansbl, B KOTOPbIE OHW MOMELLEHbI, NO3TOMY o6ecnevyeHune XopoLuei B3auMOCBA3N NPU BCeX
pabounx ycrnoBusix, 0COGEHHO B XONOAHOM KNumare, NPeCTaBMNAETCA AOCTATOYHO CIOXHOI 3a8a4ei. PekomeH-
OYeTCsi NONOXUTENbHOE CBSI3bIBAHUE MHOTUX U3 3TUX MaTep1aroB ¢ UX Koprnycamiu, YTo6bl 06ecneyunTtb 4oNroBpe-
MEHHYIO HAAE>XKHOCTb.

HekoTopble u3 4OCTYNHbIX MaTEPUANOBR, 0COOEHHO C TOHKOW NNEHKON, TPEOYOT 0COBEHHOM OCTOPOXKHOCTH
ana u3bexaHua NoBpexaeHun Bo BpemMsa MOHTaxa. OgHako npu npaBunbHOW cOopke OHM MoryT oGecneunTb
JONTOBPEMEHHYIO HAZIEXKHYIO SKCMIyaTaLuIo.
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CamocMasbiBaloLMecs MaTepuansl, AOCTYMHbIE HA PbIHKE, MMEOT GonbLUoi Anana3oH KOIdULMEH-
TOB TpeHusi. OTO NPMBOAUT K HEOBGXOAMMOCTM TLUATENLHOTO OCMOTPa CepBoABUraTeneil B MexaHusme
noBopoTa.

MoBOPOT MONATOK HANPABAAIOLLErO annapara B NPOLECCe PerynpoBaHus NPUBOASAT K BO3HUKHOBEHUIO KO-
MOYHOW Harpy3ku, 0CODEHHO B Landax nonarok HanpassloLWero annapara, npunerapwmx K BOA0TOKy. Mpw
BbIOOpe MaTepuana ans BTYNOK HaNPaBnsAOLWMX NONaToK cregyeT NPMHUMATL BO BHUMaHWEe MakCMMarbHYO Be-
TIMYMHY KPOMOYHOI Harpy3ku. MaTepuansl 4OMmKHbI ObITb «npupaboTaHbl T°eHMeM» 6e3 paspyLUeHuit.

7.3.2.3 Pabo4ue BONpoChI

MAapaBnuyeckne ycrnoBus, NPy KOTOPbIX FTEeHEPUPYIOLLIEE YCTPOICTBO paboTaeT TakK »e, Kak U Harpy3ka Ha
YCTPOWCTBE, MOXET UMETb BIIUSIHWAE HA €10 MEXAHWYECKYHO LIENOCTHOCTD.

Ecnun yctpoicteo yacTto paboTaeT npu 4acTUYHOW Harpy3Kke, OHO MOXET CTpaaath OT Harpy3ku Ha Hanpas-
NALWMUX NOALLMIHUKAX U3-3a FrMAPABNMYECKO HeCTabunbHOCTU. ECnin ypoBeHb HkHero Gbecba He COOTBETCTBY-
€T MPOM3BOACTBEHHbIM NMPEAenam Mo BbICOTE BCACLIBAHWA, MOXET BO3HUKHYTb KaButauus . MHdopmauws,
OTHOCALLAACA K aKcnnyaTauuum TYpOUHbI, ABNAETCA KpanHe BaXXHON AN NPpaBUNbHOM OLEHKW YCNOBMIA CyLle-
CTBYIOLLIErO YCTPOMCTBA U ANS NPABWIbHOTO NMPOEKTUPOBAHUS HOBbIX KOMMOHEHTOB.

7.3.2.4 BonpoChl COOPYXEHMUSA U TEXHUYECKOro 06CnyKuBaHuns

Hekotopble u3 npobnem, 0GHapyXMBaemble BO BPEMSA OLEHKM TYPOUHbBI MINU TEHEPUPYIOLLIETO YCTPOMCTBA,
MMEIOT NPSAMOE OTHOLLIEHWE K Ka4eCTBY COOPYXEHUSA YCTPOICTBA M TEXHUYECKoro obcnyxuBanus. HegocraTok
TEXHUYECKOro 06CNYXMBAHNA MOXET NPUBECTU K COOSAM KOMMOHEHTOB, TAKMX KaK CrOpPEBLUME NOALUMNHUKN UK
npeasapuTenbHbIA UISHOC MEXaHW3Ma NOBOPOTA NMONATOK Hanpaenswowero annapara. OueHka LeHTpMpoBaHuA
HanpaenaALLEro annapara ABNAETCA BaXHbIM aCNEKTOM OLEHKM LIeNoCTHOCTU. CneyeT NPOBEepUTbL COOCHOCTb
OTBEPCTUI BTYNOK HanNpaBnAOLMX NOMNATOK B HUKHEM KONbLE HanNpaBnsAIoLLEro annapara ¢ 0TBepPCTUSIMU B
BEPXHEM KOIbLie. ECrin MetoTest 3HaUYMTENbHBIE OTKIOHEHWUS COOCHOCTH, TO 3TO NPEXIAEBPEMEHHO YCKOPUT UHOC
BTYJIOK U3-3@ YPE3MEPHON Harpy3km u BO3MOXHOFO 3aKNMHWBAHWA MexaHM3Ma MOBOpPOTa NONaTok Hanpas-
nawowero annapara. MoxeT noTpe6oBaTbCA COBMECTHAA paCcTouka BEPXHETr0 U HUXKHETOo KonbLa. Ecnu aaHHble
npobnemel CyLLECTBYIOT, UX CREeAYET NPaBUNbHO ONPeaenuTb, YTobbl U36exaTb UX NOBTOPEHUS Y OTPEMOHTMPO-
BaHHbIX KOMMNOHEHTOB.

7.3.2.5 MexaHnuyeckue Bubpauum

7.3.2.5.1 OCHOBHbIE NONOXEHUS

YacTo BO3HMKAIOLLIEN B rMAPaABIUYECKUX YCTPOMCTBaX Npobnemoit aBnseTca upeamepHas subpauus. Oc-
HOBHbLIM UCTOUYHMKOM Ype3MepHO BUGpaLMK ABNSAIOTCA:

- MEXaHNYECKUI UK TuapaBnuYeckuii aucbanaHc pabouyero koneca;

- HencnpaBHOCTb HaNpaBnAOLIEro NOALLIUMHUKA;

- HepaBHOMEPHBIN 3a30p B YNNOTHEHMM paboyero koneca;

- MéXaHUYECKUIM UNKU ANEKTPUYECKUIA AucbanaHc reHepaTopa;

- HapyLLEHUE LIEHTPUPOBaHUs FeHEPUPYIOLLIETO YCTPOICTBA;

- rMApaBnNMYeckas HeCTabUnbHOCTD.

7.3.2.5.2 MexaHnueckuii unu ruapasnuyeckuin aucbananc paboyero koneca

MexaHuueckuii Auc6anaHc paboyero koneca MOXeT BbI3BaTb MEXaHMYECKYIO0 BUGpauuio (M3HOC Bana) u
GyaeT NpMBOAUTb K yBENUYEHHON HArpy3ke HanpaBrsloLMX NOALUMMHUKOB U NOTEHLMANBHOMY NOBPEXAEHUI0
ONOPHBLIX KOMNOHEHTOB. [lonycku 6anaHCUpOBKK AN COBpeMEHHbIX pabounx konec (nocne 1970 r.) apnsiorca
YECTKUMMU, YTOObI HEe A0NYCTUTb AAHHOW NPUYKUHBI U3HOCA.

Mapaesnuueckuii aucbanaHc OyaeT BO3HMKATb B TOM Criyvae, eCnu OTKPLITUSA MeXay ronactsiMu paboyero
Koneca He ABnsITCA 0CTaTOYHO PaBHOMEPHBLIMU. [JaHHbIN TN AucGanaHca 00bIMHO XapaKTepn3yeTCs yBENUYEH-
HbIM U3HOCOM Barna C yBenIM4eHHOW Harpy3koi (pasrpy3kon). B [1] ycranaBnuBaeT gonycku, KOTopble cneagyet
NPUHUMATb BO BHUMAHWE B JAHHOM OTHOLLIEHWM, XOTSl MHOTUE NPOU3BOAMUTENM U NOSb30BATESIN UCTIOSL3YIOT AaXe
Gonee XecTkne AOnycKu.

7.3.2.5.3 HencnpaBHOCTM HaNpaBnsoLLMX NOALLUMITHUKOB

Heob6xoaumo obecneunTb yCTOWUMBOCT HANPABNAIOLMX NOALLMIMHUKOB KaK B TYpOMHE, Tak U B reHepaTope,
yTOOb! BLIAEPKMBATL CaMble TshKerble paboumne ycnosus 6e3 Jonycka KOHTaKTa B YNoTHeEHUM paboyero koneca
UK B BO3AYLUHOM NPOCTPAHCTBE reHeparopa. lNepsas kpuTuyeckas yactota Bana JoibkHa MMETb 3HaYUTENbHOe
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OTNMYME OT PA3rOHHON YaCTOThl TYPOUHbI, YTOObI U36eXaTb pe3oHaHca. 3TOro MOXHO AOCTUYb, TONbKO 06paLlas
BHMMAaHMWE Ha YyCTONYMBOCTb CUCTEMbI Bana U OMOPHYIO YCTOMYMBOCTb HANPABNSOLLMX NOALLMIHWUKOB. ITW aKTo-
Pbl ABNAIOTCA KPaNHE BAXHbIMW NPW PEMOHTE YCTPOWCTBA, B TEX Cry4asx, Korga npeanonaraiotcs USMEeHeHuUs BO
BPALLIAIOLLMXCS YaCTSIX CUCTEMbI, HA HANPaBNSOLMX MOALLMIMHUKAX, UITM HA OMOPHBLIX MOALLMIMHUKAX, UK NPU
3ameHe pabouero koneca TypbuHbl paboymm konecom ¢ 6onbLUel Pa3roHHON CKOPOCTbLIO. PacyeTbl KPUTUYECKON
4yacToTbl OyAYT BLINONMHATLCA BMECTE C NPOBEPKON CNOCOBOHOCTU POTOpPAa reHepaTopa BblaepXuBaTb OonbLune
CKOPOCTU, €CINU NPEBLILLEHME PA3TOHHON CKOPOCTU BONEe HECKONbKMX NPOLIEHTOB.

HepocraTouHble AONYCKU HA pa3Mepbl COCTaBMALLUMX HANPaBNAoLWMX MOALLMITHUKOB B XONOAHOM COCTO-
AHUM U U3MEHEHUS BENMUYUHBI 3a30POB HAMPABNSAIOLMX NOALUMIMHUKOB U3-3a TEPMUYECKOr0 BO34ENCTBUS KaK Ha
POTOPHbIX YaCTAX, TAK U HA CaMOM MOALLMMHUKE, C XONOAHOro 0 paboyero COCTOSAHUSA, MOTYT MPUBOAUTb K
ype3MepHbIM BUOPALMAM UK K MEXaHUYECKUM NOBPEXAEHNAM Ha TEHEPUPYIOLLEM YCTPOWCTBE. YUpesMepHbIn
U3HOC Bana 06bI4HO NPUMBOAUT K CAMLLKOM O0mnbLUMM pabounm 3azopam. YpesMmepHblii neperpes NoALUUNHKKA,
npeXaeBpPEMEHHbI U3HOC U HEUCMPABHOCTM 0ObLIMHO BO3HUKALOT, Koraa paboune 3a30pbl ABNSAOTCS CIULLIKOM
ManeHbkumu. Ecnin Bo3HMKana ogHa u3 atux npobnem Ha paboyeit MalumHe, pEMOHTHbIE paboTbl NPeCTaBnAoT
€0601 BO3MOXKHOCTb MCMPAaBUTb KOHCTPYKLMIO M HEAOCTaTKU.

7.3.2.5.4 HeucnpaBHOCTU yNIOTHEHUI paboyero koneca

KomneHcaLmoHHbIe KOSbLia Ha MOBEPXHOCTAX YNIIOTHEHUI JOMKHbI MMETH COOTBETCTBYIOLLIME PAa3Mepbl, YTOObI
n30exarb KOHTAKTa C HENOABMKHbLIMW YaCTAMU U KPEMUTLCA TakuM 00pasom, 4Tob He AoNycKaTb rMAPaBINYECKU
BbI3bIBAEMbIX BUOPALMIA UM LIEHTPOOEXKHON Cenapawym BpaLaloLerocs ynnoTHUTENLHOTO KonbLa. Beicokas cTo-
MUMOCTb SHEPTUU MOXKET 3aCTaBUTb MPOU3BOAMTENA U BNAaAENbLA YMEHbLUNTL 3a30pbl B YNNOTHEHUK paboyero
koneca ana 6onbLuen apdheKTUBHOCTU BO BPEMSA PEMOHTHbIX paboT. He cneayet nepexoanTb 6e30nacHbIi MUHK-
MYM ANS1 KPUTUYHOW CTaAMM CTabUMNbHOCTU U NEPEXOAHLIX PEXUMOB paboThl. Takue Npubbinu MOXHO NONYYUTL C
MOMOLLIbIO UBMEHEHHOIN KOHCTPYKLIMK YMNOTHEHUS 6€3 yMeHbLUeHus 3a30pa. ECnu nokanbHbIN KOHTAKT B yNNOTHE-
HKUM pabo4ero koneca nNpu ycrnoBUM pasroHHON CKOPOCTU MOXET W HE ObITb KPUTUYHBIM, TO NOMHbIA KOHTAKT (N0
avamertpy) OyaeT paspyLuMTENbHbIM.

7.3.2.5.5 QucbanaHc reHepaTopa

CBsi3aHHble C reHepatopoM Bubpauum OObIMHO ObIBalOT ABYX TUNOB. [NepBbIi — 3TO MEXAHWUYECKNIA
ancbanaHc, BO3HMKAIOLLUIA NPU M3rOTOBMEHUW POTOPA UMM NEPBOHAYANbHOW KOHCTPYKUMK. BTOPOI CBA3aH C He-
c6anaHCMpPOBaAHHOCTLIO MArHUTHOW CUITbl, KOTOPASA BO3HUKAET B PE3YNTaTe KOHLEHTPUYHOCTU POTOPA MIM OLLUMOOK
LUMPKYNAUMM B OTHOLLIEHMU OCU BPALLIEHUSI.

7.3.2.5.6 OTKNOHEHUE pa3mepoB rEHEPUPYIOLLIETrO YCTPOMCTBA

OTKNOHEHNE OCK Barna MOXET NPUBECTU K YBENUYEHUIO HArpy3Kku HanpasnsaoLero NoALWKnnH1Ka, kKoTopas
NPMBOAUT K NpexaeBpeMeHHbIM cOosM. Takke 3TO MOXET NPUBECTU K aHOMAanbHbIM HaNPsHKEHWAM Bana u
npobnemam B ynroTHEHMsIX paboyero koneca u ¢ pasmepamu BO34yLUHbIX 3230pOB B reHepartope. Mpu nobbix
OCHOBHbIX PEMOHTHbIX paboTax, cneayet pazobpaTs CoeAMHUTENbHbIE MydTbl M MPOBECTM NPOBEPKY pa3MepPOB,
YTOObI ONPEeAenuTL, €CTb NI HEOBXOAMMOCTb B MEXaHMYECKON 0BpaboTke.

7.3.2.5.7 Tugpaenu4yeckas HeCTabUNbHOCTb

UpeamepHas Bubpaums MOXeT Takke ObITb CBA3aHA C MM PaBNMYECKO HECTaONNBHOCTLIO, KOTOPAS MOXET
MPUBECTU K BbIHY>KAEHHOMY PE30HaHCY U K NOBPEXAEHMIO KOMMOHEHTA. VICTOYHUKK r’MapaBnunyeckon Hectabunb-
HOCTU OMMCLIBAIOTCS B CEKLUM OLIEHKM pabOoThbl TYPOUHBI.

7.3.2.6 TpewuHbl n gedekTbl B paboumnx konecax TypOuHbl MensroHa

7.3.2.6.1 OCHOBHbI€ NONOXEHUA

CamMbIM BaXHbIM aCMEKTOM, OTNMYAIOLLMX KOBLUOBbIE TYPOUHbLI (TYpOUHBI MNenbTOHa) OT BCEX APYTMX TUMNOB
TYpOUH, ABNSETCS cnocob Harpysku nonactu padodero koneca. OHM NoaBepraTcs 04eHb BOMNbLUMM CKOPOCTAM
MOTOKA, YTO BbI3bIBAET U3HOC U UCTUPAHUE, BIUSIHUE PEAKTUBHOW CTPYU NPUBOAUT K BOMbLUOMY KONMMYECTBY LINK-
NOB Harpysku (ckopocTb 500 060poToB/MUH, 6 chopcyHok, 1500 yacos B roa npuBoauT k 2,7-10% uuknam B rog).

KoBLuoBble TypOuHbl (TypOuHbI MensroHa), SBnSoLWLmUecs: BbICOKOHAMOPHLIMY TYpOUHAMU, 4acTO UCNOMb-
3YI0TCS B rOPUCTLIX MECTHOCTSAX, [1€ B BOAE HAX0AATCA MENKKWEe, HO OYeHb TBEpAble abpasnBHbIE YacTuLbl OT
NeAHUKOB. 3TU YacTULbl TPYAHO OTAENUTL N3-3a UX MANEHBLKOTO pa3Mepa U HU3KOM Macehbl.
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O6nacTv nonacTy 4/ist UCcnefoBaHUs NnokasaHbl Ha prcyHke 2. MepBasi 061acTb A y OCHOBaHUs1 f1onacTu
noABepraeTcs 6o/bLIOMY HANPSHKEHUIO, 0BbIMHO LIEHTPOGEXHOMY HAMPSHKEHUIO YCTOWYMBOI CTaauu v AyHaMU-
UECKOMY HaNpshKEHUIO, 1 NO3TOMY AedheKTbl MOBEPXHOCTU WK Crierka nog Heil ByayT Toukamm 06pa3oBaHus
TpeluH. Bropasi o6nacTb B Ha BXOAE B pasfennTesb Taikoke nofasepraeTcst 6o/bLUIMM HaNPsHKEHUsIM M3-3a He-
60/1bLLIOV TOMLLWHBI CTEHbI B AOMNOMIHEHME K 3p03UK. B 06ex 061acTsix BO3MOXHbI MPOU3BOACTBEHHbIE AeDeKTbI,
KOTOpbIE He BCErAa 06HapYXMBAKTCS U YCTPAHSIKOTCS B LIEXE.

PucyHok 2 — Kpumrdeckyvie 30Hb1 A5 TpelH A 1 B B ionacTsx paboyero Korneca TypouHbl MenstoHa

7.3.2.6.2 OnpepgeneHne ycnoBuiA akcnyataumm paboumnx Konec KOBLLOBbLIX TYPOUH (Typ6uH MenbToHa) 1
nocneayLLme prUckn

PemoHTHas cBapka, fake Hebosbluas, Oka3biBAET B/IMSIHWME HA CTPYKTYPY KOMMOHEHTA, KOTopasi MOXET
oKas3aTbCs HEMCMpPaBHOI. [19 yCNeLHOro pemMoHTa, Heo6xoAMMOo cobpaTh Kak MOXHO 60/1bLUe AaHHbIX, HAYVHas
OT M3rOTOB/EHNS TYPOVHBI U BK/TKOUAs BCE MOC/IEAYIOLLME PEMOHTLI. BnsiHue MexaHuyeckoin 06paboTku (FrpyHTOB-
Ka, WAMghoBKa M T. 4.) HEGO/bLLOE U M MOXHO NpeHebpeuyb.

OnpegeneHne o6bema NCTUPaHUS MOXHO BbINOHATL C NOMOLLIbIO 06pa3sL0oB, eC/iv BOMOXHO U3MepeHue
nonacteli Ha cTaHke ¢ UIY. BbINOMHATLCA cpaBHeHUe Mexay 3hheKTUBHBIMY OCTATOHHBIMM 1 CMIPOEKTMPOBaH-
HbIMW KOHTYpaMmn 1 OnpeaensitbCa OCTaslbHble NONepeyHbIe CeveHUs AN pacyeTa U OLEHKM Noceayowero Ha-
NPSHKEHNS.

[na noboro peMoHTa CBapKOW, KOTOPOEe 3aTparMBaeT MOC/IECBAPOYHY0 TEPMUYECKYHD 06paboTky,
npegnaraemble Temnepartypbl 6yayT TWate/lbHO BbIOMPaTLCS, YTOObI M36eXaTb HEraTMBHOIO BANSHUS (pU3m-
YECKUX XapakKTepuCTMK B 6a30BOM MaTepuasie 1 CHU3UTL UCKpUBNEHUs. JTiobas Tepmuyeckas obpaboTtka byaet
NPUBOANTL K WCKPUB/IEHWSM, NO3TOMY, re HEOOXOAMMO, HYXKHO NPefyCMOTPETb NMOBTOPHYIO MEXaHNYeCKyH
06paboTKy.
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7.3.2.6.3 [ipyrue acnekrbl TypOuHb NensToHa

MHorga BO3HMKAIOT NpobreMbl C OTBOAHLIM KAHAIOM, €CITU YPOBEHb BOAbI TaM CIIMLLKOM BbICOKUI UK
BEHTUNSILMSA kopnyca TypOUHBI M Pacxoa BHELLUHETO MOTOKA HE ABNAIOTCA COOTBETCTBYIOLLMMU. 3TO OyaeT npouc-
XOAWUTb, ECNIU YBENUYUIICS YPOBEHb BOAbI B HWKHEM Obedpe, ecnm CTok GnokMpyeTcs ocagkamu, ecnu ecrb
M3MEHEHUS B KOHCTPYKLMM CTPOEHUS, UMu eCnm Obin yBENMUYEH MaKCUManbHbIi pacxos TypouHel 6€3 BHECEHUA
HeoBX0AUMBIX N3MEHEHWIA B PETYNTMPOBAHUM CTOKA BOAbI B HU30BbLE.

YeenuueHue BeHTUNALMKU B paboueM konece TypOuHbI MOXET ObITb JOCTUIHYTO NPOCBEPNMBAHUEM AOMNONHU-
TenNbHbIX OTBEPCTUI B KOPNYCe TYPOUHbI, KOTOPLIE 3aTEM COEANHSIIOTCA C MOMOLLBLIO COOTBETCTBYIOLLUMX TPYO ¢
UCTOYHUKOM aTMOCEPHOTO BO3A1yxa, 6e3 HexenaTernbHbIX LUYMOBbIX 3)(DEKTOB.

7.3.3 OCTaTOUHbBIN CPOK CIYXObI

Ha none3Hbilt cpok cny>xObl AeTanem U y3noB 0ka3biBaeT BIUSHUE MHOTO (DaKTOPOB, BKITIOUAs KOHCTPYKLIMIO,
UCNOnb3yeMmble MaTepuanbl, METOAbI U3rOTOBNEHUS, NpoLueaLume u byayme paboune ycnosust U npoBOAMMOE
TexHU4eckoe ob6cnyxmBaHue.

TeopeTnyeckn BO3MOKHO pacCUUTATb OCTATOUHbIN CPOK Cy>kObl AeTanen ¢ NOMOLLBIO TeOPEeTUYECKUX no-
NOXEHWUI MEXAHWUKN Pa3PYLLEHUS, HO NPUMEHEHUE AHHOIo MeToAa TpebyeT OLIEHKU MHOXECTBA NapaMeTpoB,
HanpuMep, CBOWCTB MaTepuana, pacnonoxeHusi, opmbl n pasMepos Aedekra, TOUHON Harpy3ku U NoKanbHbIX
Hanps>XeHUI B KOMNOHEHTE, a TAKXKE XapaKTEPUCTUKN NPUMEHSAEMON HArpy3ku, BKIIOYasA aMniuTyAbl U KONu4e-
CTBO LMKNOB AN AUHAMUYECKUX YCAOBUIA. BONbLUyIO YacTb aHHON UHCPOPMALIMM OUYEHD CIIOXHO YCTAHOBUTL C
TOYHOCTbIO ANsi BONbLLUMHCTBA CYLLECTBYIOLMX AeTane TypOuHbI.

B03MOXHO, OLIEHUTb OCTaTOYHbIV CPOK CRY#Obl MHOrMX KOMMOHEHTOB C 10CTaTO4HbIM YPOBHEM YBEPEHHOC-
TW, OCHOBbLIBAACH TOJNIbKO HA OCMOTpPE, I/IHQ)OpMVIpOBaHHbIX WHXXEHEPHbIX CY>KAEHUAX U CPABHEHUA C KOMNOHEHTa-
MW, KOTOpbIE ObINK N3roTOBNEHbI NO TOW e TEXHONOMMU B OTHOLLEHUU KOHCTPYKUUKU U MaTtepuanos, U KOTopble
pa60TanV| NPU NOX0XKNX YCITOBUAX B TEYEHUE MHOTUX JET. 310 yTBepXXAEeHUe NpUMEHNMO TOrAaa, Koraa HET nokarb-
HbIX 3HAYUTENbHbIX NPOU3BOACTBEHHbIX A€hEKTOB.

OOBbI4HO BO3MOXHO YCTAHOBUTL, MOYEMY KOMMOHEHT 3HOCUIICA UK npousoLuen c6om, u ata uidopMaumus
Ba)KHA AN NpPeACcKa3aHnWsa 0CTaBLLEroCs Cpoka cry0Obl N0A0OHLIX AeTanen unmu ans U3MEeHEHUst KOHCTPYKLUK
HeuncnpaBHOro KOMMOHeHTa.

Ans TOro, 4ToObl YCTAHOBUTL OCTABLUMIACS CPOK CnyxObl AeTanu, BaXHO MASHTUMULMPOBATL NPU3HAKK
NOBPEXIEHUN, TaKNe KaK TPELLUMHbI, CePbe3Hble KOPPO3UOHHLIE MOBPEXAEHUSA, AHOMASIbHbIN LUYM, UBMEHEHUSA
B amMnnuTyae Bubpaumm unm 4actote, \aMeHeHUst TeMNepaTypbl U AaBIEHUS, a TAKKE aHOMASIbHYIO TeYb.

[ns nomowy BnagenbUam B OLEHKE M paCCMOTPEHUMN COCTOAHUS UX 060pYAOBaHUSA CyLlecTBYeT 6onbLuoe
KOMNMYECTBO AOKYMEHTOB (Hanpumep, PyKoBoACTBa NO SNEKTPUYECKMM A0NYCKam U CUCTEMbI BbIPABHUBAHUSA Bana
KaHaACKOW anekTpuyeckoi accoumaumm). Takke BaXHO perynsapHo NpocMaTpuBaTth pe3ynbTaTbl TEXHUYECKOTO
06CNY>XMBaHWSA U NOCNEACTBUS NMOOLIX aHOMarnbHbIX paBoYnX YCIOBMIA, KOTOPbIE MHOTAA MOTYT NpefcKka3sarb
NpUBIMKEeHUEe «KOHLIA CPOKa CIy>KGbl» KOMMOHEHTA. PerynsipHasi oLieHKka COCTOsiHUA 060pyA0BaHUS SIBNSKETCA
Heobx04MMbIM BKNazo0B ANs MoGoi OLIEHKN.

7.3.4 OueHka paboTbl TYPOUHbBI

7.3.4.1 OCHOBHbIE MONOXEHUS

CaMbIMU BaXKHBIMM XapakTepuCTUKaMM A5t PACCMOTPEHUS NPY NPOBEAEHNUM PEMOHTHbIX paboT SBNSIOTCA
noTeHuUMansHas MOLLHOCTb, NOTEHLMANbHOE YBENMUYEHNE MOLLHOCTU, CHUKEHWUE KABUTALMOHHOW 3D03UM U YITyY-
LUeHWe ruapasnuyeckon ctabnnbHoCTM. CneayeT HavaTh C Kak MOXXHO 6onee TOYHOM OLEHKW NOTEHLMATNBHOTO
npupocTa apdeKTMBHOCTU, KOTOPYIO MOXKHO OXXMAATL OT HOBON TYpPOUHLI C NOAO0BHLIMU XapakTepuctukamu. Mpe-
[len, Ha KOTOPbIA MOXHO YNy4LXTb paboune xapakTepuCTUKK CYLLECTBYIOLLIEN (CTapoi) TYPOUHBI MOXET 3aBUCETh
OT TUNa W cpoka cnyxObl ycTpoicTea. MNpubnuantenbHasa oLeHKa NoTEHLUanbHOrO ynyqweHUs NPUBOAUTCA B Cre-
AyloLmxX noanyHkTax. 3ta uHdopmaums 0CHOBaHa Ha GONbLIOM KONMYECTBE KOHCTPYKLMI U pasMepoB TypGuH, u
[01KHa BbITb MCMOMNb30BaHa TOSLKO A1 NepBOM ha3bl OLEHKU yy4LLUeHUs paboumnXx XapakTepPUCTUK, KOTOpbIE
MOXXHO OXXMAaTb NPU PEMOHTE JaHHOIo YCTPOWCTBA.
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B ocobbix crnyyasix, Hanpumep, Koraa UsMeHeHUsl YacToThl BbINOMHSAIOTCS Ha reHepaTtope, TpebyeTca npose-
CTU UBMEHEHUS CKOPOCTU TYPOUHBI. 3TO MOXKET BbITb NONE3HO ANA paboThl TYPOMHbLI, €CMK CneayeT 3aMEHUTb
pabouee koneco. Bo BpeMs HanmcaHmsa 4aHHOTrO PyKOBOACTBA TaKXKe MMEETCsI TEXHOMOIUS, NPU KOTOPOW B PEMOH-
TUPYEMYIO YCTaHOBKY BCTpaMBaeTCs BO3MOXHOCTb «PENYNMPYEMOI CKOPOCTUY . Takasi xapakTepucTuka MOXET ObITb
KpaiHe none3Homn Ans pesepcHbIX TYPOOHACOCOB, U ANs TypOUH U rmapoarperaTos, paboTaoLwmx npu USMEHsI10-
LLMXCH YCNOBUSAX CeLMdUYECKON rnapaBnnyeckoin aHeprum. MameHeHne CKopoCcTu Ha AaHHON nnoLiaake unm
MCNOnNb30BaHNE TEXHONOMMM PETYNUMPYEMOI CKOPOCTU TpebyeT 06513aTenbCTBa TLATENBLHOTO U3Y4YEHUS MOTEHLM-
anbHOro BNUAHUA HA USMEHEHHbIE BbIHYXAEHHbIE YACTOThI MAPaBNMYECKON MaLLMHbLI Ha NOTEHLMAanbHbIA pe3o-
HaHC B 06LLel cucTeme enobos.

HecmoTps Ha ynydleHHble paboyne XapakTepucTUKWM, K KOTOPbIM MOXHO CTPEMUTLCSH, MEPBbIM
npuopMTETOM Briagensua OyaeT MMeTb reHEepUPYIOLLYIO CTAHLMIO, KOTOPas UMEET HauBbICLLYKO BO3MOXHYIO
HaZEXHOCTb U MPOU3BOAUTENBHOCTL. ECNIM M3MEHeHus, NpoBeAEeHHbIE Ha YCTPOICTBE, MPUBEAYT K CHUXKEHMIO
HaAEeXHOCTU U NPOU3BOANTENLHOCTU, TO BNAAENEL, HE CMOXET NOMYYUTb NPUPOCT MaKCUMarbHOM BbIPAbOTKM
unm 3ppeKkTMBHOCTU. CrieaytoLme NOAMYHKTbI ONMUCEIBALOT YETbIPE FMaBHbIX aCeKTa Npu oLeHKke pabounx xapak-
TEPUCTUK.

7.3.4.2 YsenuyeHume MOLLHOCTH

OCHOBbIBasICb HA MHOPMaLIMK 3anucei 0 paboTe yCTaHOBKU 1 ONpPeAEneHHON B pe3ynbsrare nposeaeHust
UCNbITAHWI, B TOM YUCIE UCNbITaHWEM NO ONPEAENEHNIO TMAPABNUYECKUX YCNOBUIA, MOXHO YCTAHOBUTbL, €CTb NN
NPEeAnoChIIKKU K CHUXEHUIO MOLLHOCTU. Hanpumep, NpUYKHON ANS AanbHENLWero UccneaoBaHua CoCTOAHUA
MPOTOYHON YacTu TYpOUHbI ABNAETCA CHMXXEHWE BbIXOAHOW MOLLHOCTU NPU NOSTHOM OTKPLITUM NONAaToK Hanpas-
NAOLWEro annaparta npy OLeHeHHbIX rMapaBiIuyecknx ycnosusx ot 4 % ao 6 %. Ecnu no3sonsaioT BpeMs u
YCNOBUS, a TAKKE pa3mep YCTaHOBKM NOATBEPXKAAET 3T0, MOXET ObIThb BbINONHEH NPOECCUOHANbHbLI NONEBOW
TECT ANA onpejeneHns TEKYLLMX paboumnx xapakTepuctTuk TypOuHbl. Ecnm cpok cnyxGbl pabodero koneca coctas-
naet Gonee 2 neT, U N0 MEXAHUYECKUM NPUMUHAM CneayeT NPOBECTU PEMOHT Ha YCTPOICTBE ANS yAepXKaHus ero
B paboyeM COCTOSIHUU, M YTO Ero HYXHO pa3obpaTb AN pEMOHTA, YaCTO 9KOHOMUYECKU ONpPaBAaHHON ABNSETCA
yCTaHOBKa HOBOTO paboyero koneca TypoMHbI U BO3MOXHOE U3MEHEHUE APYIMX KOMMNOHEHTOB AN AOCTUXKEHUS
»KenaemMbix paboumnx XapakTepucTUk.

SKOHOMWYECKME PELLIEHUS NO AAHHOW YCTAHOBKE B OTHOLLEHUW MaKCMMasibHON NPOM3BOAUTENBHOCTU 3aBU-
CAT OT MHOIMMX (PaKTOPOB, BKITHOUAs:

- OPUTMHANBHYIO KOHCTPYKLUIO U COCTOSIHUS! MEXAHUYECKUX KOMMOHEHTOB B MEXaHU3ME NOBOPOTA NIONAaTOK
HanpaBnAOLLEro annapara;

- MakCUMarbHO AOCTYMHYIO Pasrpy3ky (30 MOXET UMETb CBA3b C NpobneMamu oKpyxaloLLein cpeabl unu
APYIMMM KOHTPaKTHLIMU BONPOCaMu);

- MOLLIHOCTb reHepartopa (akTuBHasi MOLLHOCTb — MW);

- YCTAHOBKU TYpOUHbI B OTHOLLEHUM YPOBHS BOAbl HU30BbS;

- TUM M XapaKTePUCTUKN OTCACbIBAIOLLEN TPYObI;

- OL|EHKY YPOBHS BOAbl HU30BbS1 N0 CPAaBHEHUIO C 00LLUM Pacxoaom B KaHane;

- NOTEPU BO BMNYCKHbIX enobax.

MexaHu4yeckas KOHCTPyKLUS BanoB, MydT, KPECTOBUH pOTOpPA, LLOKONb CTatopa, (MPMBOAHON MEXaHU3M) B
CTapLUMX YCTPOWCTBAaX 00bIMHO MOXET NPUHATL YBEMMYEHUE MOLLHOCTW NPU MUHUMASbHbLIX U3MEHEHUSIX U 6e3
HUX. B HeKoTopbIX cryyasax TpedyoTcsl TONLKO He3HaYUTenNbHbIe N3MEeHeHUs. TOYHOE KONMMYECTBO U3MEHEHUS
MOLLHOCTU MOXET ObITb ONpeAerneHo TOMNbKO NOCne NPOBEPKW BCEX NOTEHLUMATBbHBIX BIIMSIHUIA U OLEHKU BCEX
CfyyaeB, Npu KOTOPbIX Takue AEUCTBUS NPUMBEAYT K OOMbLLEMY HANPSDKEHUIO, YEM NpelyCcMaTpuBaeMoMy OpuUrvu-
HarnbHOW KOHCTPYKLIMEN.

WUcTtopuyecku, ysenumuenne mMoHocTU Ha 10 % ... 20 % aBnseTcs 0ObIYHLIM SABNEHUEM, TaK KaK Ans
MHOIMMX CTapbIX YCTPOWCTB AENCTBUTESNbHLIE MOTEPU MOLLHOCTM, NPEBLILLANN KMPOrHO3UPYEMOEY 3HA4YEHUE Ha
10 % unmn 15 %. 310 6bI1I0 TUNMYHO BO BPEMEHA A0 NOSIBIEHUS BbIMUCNIUTENBHOM rTMAPOANHAMUKN U YUCNOBOTO
nNporpaMMMUpPOBaHMsI.
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B gononHeHve, reHeparopbl, NOCTPOeHHble 80 1965 r., UMenn N30ALMOHHbIE CUCTEMbI Knacca B Ha ocHose
acthanbTa/cnioabl Ha 06MOTKaX CTaTopa, YTO NPUBOAUIIO K HEOOXOAMMOCTW MMETb TOMLLMHY CTEH ropasfo 60/1b-
LI, YEM COBPEMEHHbIE CUCTEMBI Klacca F Ha ocHOBe anokcuaa/cnogbl. STOT hakT NO3BOMSET yBeMyBaTh
TEPMUYECKYH MOLLHOCTb reHepatopa oT 20 ao 30 % nyTeM NPOCTO YCTaHOBKM HOBO 0GMOTKM cTaTtopa. eHepu-
pytowas ctaHumsa Xysep Jam (Hoover Dam Generating Station) B CoeyHeHHbIX LLTaTax siBnseTcs npumepomM
TOrO, Yero MOXHO AOCTUYb MPU PEMOHTHBIX paboTax v ynyyLLeH pabounx XapakTeprucTuK, Koraa BCe YCIoBUS:
ryapasnuyeckue, aNeKTpuyeckue N MexaHuyeckme SBMsTCS 6/1aronpusTHbIMA.

YcTpoiictBa 1—4 reHepupytoLleli ctaHumm Xyeep Jam NpoLwn ABa PEMOHTHbIX 3Tana B 1968 1 1986 m.
PesynbTarsl, npeacras/ieHHbIe BlafenbLeM, nokasaHbl Ha pucyHke 3.

CpasHuTerbHas
30hheKTUBHOCTb

CpasHuTenbHas
NPOV3BOAUTENBLHOCTD

O6opyaosaHve 1936 roga
O6opyaoBaHve 1968 roga
O6opyaosaHve 1986 ropa

PucyHOK 3 — CpaBHUTE/IbHasi 3PIEKTUBHOCTb MO CPABHEHUIO CO
CPaBHUTE/bHOW NPOU3BOAUTE/NBHOCTLIO — MEPBOHAYasbHBIE U HOBble paboune Koneca

He Bce rmapoanekTpruyeckme noLaaku MMeoT BO3MOXHOCTU A/181 YBE/TMYEHUS] MOLLHOCTU, Kak 6bIfo Ha
XyBep [am (6onee 50 %). ViHTepBan Mexay HapallMBaH/EM PECYPCOB Ha JaHHOM CTaHLMM Takke 60/1ee KopoT-
KU, YEM 3TO SB/IIETCS 3KOHOMUYECKM OMpaBAaHHbIM NPy 60MLUMHCTBE PbIHOYHBLIX 06CTOATENLCTB.

B cnyyae ¢ XyBep [J3M yBenmMueHre nMkoBoli 3d0dIEKTUBHOCTY BbIN0 CPaBHUTENIBHO CKPOMHbLIM 1 % 13-3a
60/1e€e BbICOKOI pa3rpy3ku1, NPOXOAVBLLENA Yepe3 OpUrMHasTbHbIE BOAOTOKM, Y NMPUBOASALLEN K NOTEPSIM, KOTOpbIe
YaCTUYHO KOMMEHCUPYHOT 3CPheKTUBHOCTb, MO/TYHEHHYH C HOBLIMI NMPOCHNSIMM paboyero Kosneca.

B apyrux cnyyasix, MOXHO yBEMUNTb CKOPOCTb TYPOUHBI NyTEM MOCTaBKMA HOBOIO reHepaTopa 1 ecnn yBe-
JIMYEHVE NPOM3BOAMTENBHOCTY YCTPOICTBA A0/1bHO 60/1bLLIOE, TO 3TO MOXET ObITb 3KOHOMUYECKW OnpaBAaHo.
Typ6uHa Outardes 3 1 NpoekT pemMoHTa reHepaTtopa B KaHaae (CM. pUcyHOK 4) SIBNSIOTCA XOPOLUMM MPUMEPOM
TOro, Yero MOXHO AOCTWYb MPY YBEIMHEHUN MOLLHOCTY A0 44% C yBeIMYeHeM MKOBO 3dddheKTUBHOCTM Typou-
Hbl 60n1ee vem Ha 3 %. OpUriHasibHOe YCTPOVCTBO 6bl10 BBEAEHO B AKCMyaTaumio B 1968 r., a peMOHT Typ6uHbl
1 3amMeHa reHeparopa 6bum npoBedeHsb! B 2003 . M'vapaBMyeckme NoTepu B MPOTOYHON YacTy BHE TYPOUHBI
YBEIMUNIIUCH [J151 BCEX PaboumX YCI0BWIA MO CPABHEHMIO C NEPBOHaYasIbHbIMI Y OHM By Ay T OLEHEHbI NPy pacye-
TE YMCTOW BbIroAp!.
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CpaBHuTeNbHAA
adhchekTnBHOCTL (%)

PucyHok 4 — CpaBHuTesnibHas 3heKTUBHOCTL MO CPaBHEHWIO C
CpaBHUTE/IbHON NPOU3BOAMTENBHOCTLI0 — [lepBOHaYasIbHblE U HOBble pabouve
Koneca — reHepupytowas ctaHums Outrades 3

7.3.4.3 YBenuueHvie aghpeKTMBHOCTU

7.3.4.3.1 OueHka ycTpoiicTea

MepBbIii War B OLEHKe NOTEHLMA/IBHOTO Y/TyuLLeHUs 3dhhEKTMBHOCTI COCTOUT B ONpeesieHnn pabouyrxxa-
PaKTEPUCTVK TYPOUHbI B ee TeKyLLEM COCTOSHWW. BTOpoii 3akitovaeTcs BTOM, YTOOb! yBUAETb, YTO MOXET Npeaso-
XUTb N3rOTOBUTESb B OTHOLLEHWW Y/TyULLEHWS XapakTepucTuk. 3T 06a Lwara ABMSITCA KpaitHe BaXXHbIMW ANs
OLEHKV MOTEHUMana ynyyweHus paboumx XxapakTepucTuK, 1 OTClofa, NOTEHUMasTbHON Bbirogp! (yBenmyeHve
©XeroaHoi Npmbbun).

OhheKTUBHOCTb TypOMHbI CYLLECTBYHOLLErO YCTPOWCTBA A0/HKHA ONpPeAensitbCs B COOTBETCTBUM C
FOCT 28842.

PucyHok 5 nokasbiBaeT pacnpeseneHue nMkoBoi adhchekTMBHOCTY Ans 60/bLLIOTO psga Mogeneli pagyanis-
HO-0CEeBbIX Typ6uH B 2005 T.

INeBas opayHaTa rpadibl NpescTaBnseT coboii MMKOBYHO rMApaBINYeCcKyto 3d0EKTUBHOCTb «Ha YCTPONCTBO,
BTO BPEMS Kak Npasasi OpAvHaTa NokasbIiBaeT rnapasnyeckve NoTepy «Ha yCTPONCTBO». [laHHbIid rpachmkaaeT
XOpoLUee npecTaB/ieHNe 0 TOM, YEro MOXHO OXUIATb CTOUKM 3PEHUS XapaKTEPUCTVK OT COBEPLLEHHO HOBOrO
YCTPOIACTBa B faHHbIli neprog, BpeMeHn. OfHako criefyeT NOMHUT, YTO PEAKO SABMSETCA JOCTMKMMbIM PEMOHTU-
poBaTb cTapyto TYPOVHY 1 NoNyynTb 3PEKTUBHOCTL HOBOWM TYPOUHbI MPY TEX XKE MAPaB/INYeCcKX YCI0BUSX U
pasmepe. Ha faHHOM rpadivike BUAHO, YTO paboyee Koneco TyporHbI NpeACTaBIseT coboi camblid INaBHbIA KOM-
NOHEHT, KOTOPbI BeJET K rMApaBI4eckuM notepsm.
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napasnuyeckne notepn MMapaBnMyeckve notepu
ycTpoiicTBa ycTpoiictea

0,01

0,02

0,03

0,04

0,05

0,06

0,07

0,08

0,09

PucyHok 5 — SdachekT1BHOCTb 1 pacnpefenieHre noTepb K yaenbHOM CKopocTy
paayanibHO-0ceBbIX TypOuH (Mogenb) B 2005 r.

JnemeHTbl NOABOAA NOTOKA KTYPOUHE, BK/KYAs CNMpasibHYy0 Kamepy, CTaTtop W HanpasistoLwmii annapar,
SIBNAOTCA BTOPOi BaXHOI YacTblo TYpOUHbI, B TO BPEMS Kak 4151 TYPOUH C HU3KOIW yAenbHON rnapaBanyeckoi
3Heprueii (Hanopom) TaKkke OYeHb BaXKHOI sIBsieTCA oTcachiBatoLas Tpy6a.

3HauuTeNbHOE yXyALeHe pabourx XapakTepucTUK MOXeT ObITb ONPeSEeNeHo U3 NCMbITAHUSI MOLLHOCTH,
WM WHOEKC-TECTa, a Takke MyTeM CPaBHEHUsI Pe3ysbTaToB C UCMbITAHWSIMKA, NPOBELEHHbIMU paHee. [ns
He6O/bLUNX YCTPOCTB 3TOT NoAX0A, HapsiAy CTLaTelbHbIM OCMOTPOM, BK/IKOYasi U3MEPEHWE 3a30POB B YN/I0THe-
HUM pabouero Koseca, 3a30pOB NOBOPOTHOrO 3aTBOPA, M TLLATE/IbHOM perncTpaumy BCex NOBPEXAEeHUI A NpoTou-
HOIA YacTu Typ6OVHbI SIBNSETCS AOCTATOUHON 623001 NS OLEHKM KBAIMPULMPOBAHHLIM KOHCY/IbTAHTOM U/ U3rOTO-
BUTE/IEM CYLLECTBYHOLLET0 paboyero Koneca uim 3amMmeHbl paboyero Kosieca HoBOW KOHCTPYKLMed. STo No3BoNuT
OLEHNTb BCE BO3MOXHbIE NPUGHLLN OT YYULLIEHNI XapakTepuCTUK Hanpas/soLLero annaparta, cTaTtopa, cnmpasb-
HOI1 Kamepbl 1 OTcacblBatoLLeli TPYObI.

CpaBHEHVE pe3y/ibTaToB HEABHUX UCTILITAHWUIA 1 MCMbITaHWIA MPY BBOAE B 3KCM/yaTaLyio TAKKE NPefoCcTas-
NAeT NHOPMaLMI0 0 TOM, ECTb /N YXYALIEHNE paGoumx XapakTepuUcTUK TypbuHbl. HegaBHWe UCNbITaHUS MOTYT
CNYXMTb MapKeEPOM A/151 OLIEHKM Gy AYyLLMX YNyULIEeHN TEXHUYECKUX XapakKTEPUCTVK.

BbIGOP NOAXOAALErO TMNA UCTbITaHWIA, KOTOopble 6YAyT NPOBOAUTLCS, TPEGYEeT Tl aTeIbHOr0 paccMoTpe-
HVSI, OCHOBAHHOrO Ha 3HAYMMOCTVM MPOEKTa, NOTEHLMAILHOM NPYPOCTE 3HEPrK U NOCNEACTBUI, KOTOPbIE BO3HVK-
HYT MPU UX HEMOJIHOM COGIAEHUN. BapuaHTbl NCMbITAHWUIA BKIKYAKOT CleAyoLVe NCTbITaHus:

- nonesble TECTbI (Nepes PEMOHTOM U1 MOC/Ie HEro HA PEMOHTUPYEMOM YCTPOICTBE):
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a) TeCTbl MOLLIHOCTM NPW YNPaBnseMbIX r’napaBnu4eCcKux yCroBUsX;

b) nHaekc-TecTbl (CpaBHUTENBHOW APEKTUBHOCTU) NPU YNPaBASEMbIX TMAPABINYECKUX YCNOBUAX;

C) TECTbI Ha aBCoMnOTHYIO 3 heKTUBHOCTL (Mo FTOCT 28842);

- MOJ€erbHbIE TECTbI (HAa HOBOW MOJENU CYLLIECTBYIOLLIE KOHCTPYKLUN U HOBOW MOAENU HOBOW KOHCTPYK-
L),

- aHanu3 CFD c unu 6e3 npoBepku MOAENU TECTUPOBAHUEM.

SKOHOMUYECKMI aHanu3 TpebyeTcs ANns onpeaeneHns 9KOHOMUYECKOTO COYETAHUS UCCNEAO0BAHUN U TECTU-
pOBaHMA B AAHHOM Cryyae.

YkasaHHble BapuaHTbl ONUCAHblI B HACTOSLLEM craHaapre. Huxe npeacraBneHbl TMNMYHLIE BAPUAHThI
yny4dweHns 3pDEKTUBHOCTU (MMM CHUKEHUS NOTEPB) ANA CTAPLIX TYPOUH. 3TU BApUAHTbI KACAIOTCS YNYULLEHUS
TEXHUYECKUX XapakTepucTuk ahdEKTUBHOCTU TYPOMHLI B 3aBUCUMOCTH OT CpOKa CNy>Obl YCTPOWCTBA M AaThbl
npeanonaraeMbix U3MeHeHun. MHdopmMauus, Kacalowanca ynyqlleHusl XapakTepUCTUK C HOBbIM pabounm
konecom (cM. Tabnuuy 16) OTHOCMTCA K HOBbLIM YCTPONCTBAaM B KaXabli nepuoz BpemeHn. OnpeaeneHHbii npo-
LEHT NpMpoCTa MHOTAA MOXET ObITb HE JOCTUTHYT NPU PEMOHTHbIX paboTax u3-3a OrpaHUEHHON BO3MOXHOCTH
MOCTaBLUMKA UBMEHUTL UM MONHOCTLIO OTPEMOHTUPOBATL KOMMOHEHTLI MPOTOYHOW YacTh BHE camoro paboyero
Koneca. 3Ha4yeHus, NPeACTaBIEHHbIE B HACTOSILLEM CTaHAapTe, ABNAIOTCH YCPEAHEHHbIMU, BCE TMAPO3NEKTPU-
YeCKne reHepupYyIoLLME CTaHLUMK, ABMIATCA 0CODbIM Cry4Yaem, KOTOpble AOPKHbI ObiTb U3Y4eHbI.

IMoboe HoBOe paboyee Koneco AOMKHO ObiTb COBMECTUMO C APYIMMU 3fIEMEHTAMMU NPOTOYHON YacTu
Typ6uHbI. [pK HEBBLIMOMHEHUW 3TOTO YCNOBUSI MOXET ObITb HE AOCTUTHYTO 3aNNaHUPOBAHHOE yBENu4eHue acpdek-
TMBHOCTU. B HEKOTOPBIX Cryyasix HOBOE paboyee KONeco MOXeT UMETb MEHbLUYIO 3P(EKTUBHOCTL, YEM CTapoe.

7.3.4.3.2 YnyudwieHue paboyero koneca

B tabnuua 24 npeacraeneHa uHopmaumsa 0 NOTeHUManNbHOM yBenuieHun 3pdeKTMBHOCTU NO CPABHEHUIO
CO cTapon TypOUHOW TOMbKO Npu U3MEHEHUM npodunsa pabodero koneca. 3Tu ysenuieHus apekTUBHOCTH
onpeaensaTca pasHuuei 3 MeKTMBHOCTU paananbHO-0CeBOMN TYPOUHBI MEXAY 3aMEHEHHBIM 1 OPUrMHANBHBIM
pabounm konecom, 6e3 Apyrux usMeHeHuin. HeCkonbKo ny4wme yBenu4eHnsa CpaBHUTENBHON 3P DEKTUBHOCTH
OTparkaloT TOT (paKT, YTO NPOU3BOAUTENMW AOCTUINN YBENUYEHNA 3(PDEKTUBHOCTHN HE TONLKO B AUANA30HE ONTU-
MarbHbIX MOLLHOCTEN, HO M BO «BHENUKOBbIX» 0ONacTsx, rae 310 ysenuyeHue apdekTusHocTH 6onbLue, Yem npu
MaKkCcUManbHON MOLLHOCTU. YBenuyeHne acpdekTUBHOCTU BCNEACTBUE MSMEHEHUA APYTUX KOMNOHEHTOB NPOTOY-
HOW YacCTK paccMaTpvBaETCA OTAENBHO. YBenuyeHue aphekTMBHOCTU ABNSETCA NPUONU3NTENbHLIM 3HA4YEHUEM,
KOTOPOE AOIMKHO UCMONB30BaTLCA TONLKO B MPEABapUTENLHOM U3ydeHun peanudyeMocTu. [ina 6onee aeTansHOro
nccnegoBaHus peanm3yemMocTy CrieayeT CBA3aThCA C U3roTOBUTENAMM TYPOUH ANs NONy4YeHus yaernbHbIX 3Have-
HWUI NOTEHLMANBLHOIO yry4dLLeHus 3peKTUBHOCTM ANIA 3anpaLLMBaeMoro yCTponcTea U 4ns npeanaraembixX anb-
TepHaTuB.

Tab6nuya 24 —lNoTeHuUManbHoe ynyylleHune athheKTMBHOCTU paauanbHO-0ceBbIX TYP6UH (%) TONMbKO NMpY U3MEHEHUN
npocuna pabodero koneca

Cpok crnyx6bl paguanbHo-oceBoi TypouHbl (Nepuoj 3akaHumBaetca B 2000)

60 nert 40 net 20 net

Mk OueHunBaeMbli Mnk OueHnBaemblit Muk OueHnBaeMbiit

2,2 2,7 1,0 1,3 0,5 0,7

MpuMeYyaHue—[aHHaa nHpopmMaLlus 6eina npegcrasnerHa Rousseau Sauve Warren Inc.(RSW) Bo Bpems
paboTbl Hag pykosoacTBoM MOK. 3HavueHns B Tabrnuue B3siThl M3 COGCTBEHHOMO ONbITa U pesynkratoB onpoca RSW,
NpoBeEHHOro OCHOBHLIMU MEXAYHaPOAHBEIMU NPON3BOAUTENAMU TYPOUH.

Koraa 3ameHsieTcs paboyee Koneco, Npou3BoAMTENM MOTYT PACCMOTPETH NOTEHLIMANBLHYIO NPUGLINL OT n3-
MEHeHUs KonudecTBa nonacteii paGoyero koneca. MNpu BCex Takux xe 0CTanbHbIX KOMMOHEHTAX YBenu4yeHue
konu4ecTsa nonacreit paboyero Kofieca 4aeT U3roTOBUTENIO BO3MOMXHOCTb CHU3UTDL YENbHOE AaBfieHne BAOMb
nonacTyh W yNyyLWUTb KaBUTALMOHHbIE XapaKTEPUCTUKK NPU AaHHOM MAKCUMAanbHOM 3Ha4YeHUN MOLLHOCTH. Mpu
“3MEHEHMN COOTBETCTBYIOLLIEro NPOChUNA MOXHO OXMAATH YBENUUEHNA MAaKCUManbHOM MOLLHOCTH. JTloGoe nsme-
HeHWe KoNM4ecTBa nonacTeii AoMmKHO GbITb CAENaHO C yY4ETOM AUHAMUYECKOTO B3aUMOAENCTBUS MeXAY Hanpae-
MISOLLMM annapaTtoM TYpOUHbI U camnmM pabounm konecom. CrieayeT yuUTbIBaTb HECTaGUNBLHOCTL NOTOKA, 0COGEH-
HO B Cry4ae BbICOKMX HAMOPOB 1 HeBOMBLUMX PACCTOSAHUI MEXAY BbIXOAHLIMU KPOMKaMW HaNpPaBnsIoLLMX nona-
CTeli 1 BXOAHBIMK KpOMKamu ionacreii paboyero Kkoneca.
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KoHgurypaumsa npoToyHoli YacTu B 06n1actu paboyero Kosieca U KOHMYECKOI YacTu oTcacbiBatoLeli Tpyobl
ABNSAETCH ele OAHMM NpeaMeTOM pacCcMOTPeHNA 48 pa3paboTki pekoMeHAaL i No peKoHCTPYKLMK, Korga npes-
NPUHMMAETCA NOMNbITKA YBENNYNTb MOLLHOCTb. [pUMEHeHne MeToA0B rMAPOAMHAMWYECKOTO aHanunsa jaeT BO3-
MOXHOCTb NPeAoXNTb KOH(UTYPaLMI0 NPOTOYHO YacT (M3MEHNTb MepUANOHaNbHbIE OYepTaHWs CTynuLbl pa6o-
4yero Koneca v KOHyCcHOI 4acTu oTcacbiBatoLeil Tpy6bl), NO3BONSAIOLWYI0 CYLLEeCTBEHHO CHU3UTbL rapaBanyeckme
noTtepu B camoM paboyeM Konece u B oTcacbiBawLleil Tpy6e 1 M3MeHUTb pacnpejesieHe 0THOCUTENbHbIX CKOPO-
CTel B MEXM0MNACTHbIX KaHanax 1 jaBneHnid No NOBEPXHOCTW nonacTtu. MNynbcauny gaBneHns MoryT NnpuBecTu K
pe3oHaHCHbIM BUGpaLmsaM, eciv COGCTBEHHbIE YAaCcTOTbl Kosleca CoBNajyT C HacTOTON OCHOBHbIX BO3MYLLAOLLLNX
cun.

3HaunTeNbHbIe YyULIEHNs Takke MOryT 6bITb NOSTyYEHbI B HEKOTOPbIX C/yYyasx 6n1arofapsa HesHaumTeb-
HbIM M3MEHeHWsAM npoduneil nonacteil 6e3 3ameHbl paboyero koneca. Ha pucyHke 6 nokasaHo yBenunyeHue
athbdpekTBHOCTHM, NONy4YeHHOEe Ha paboyeM konece TypbuHbl La Grande-3 B KBebeke, KaHaga (BBOA B akcnyaTa-
uuno B 1982 r.) nytem HebONbLWIOro cpesaHus nonacteli Ha Bbixoge. Vi3meHeHMe NpOBOAWIOCH TONLKO nocne
nposefeHns o6wupHoro CFD aHanusa noToka Yyepes Typ6uHy.

CpaBHuTenbHas 3dpeKTMBHOCTb. %

1057 [ 1 | =F=
55 n
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 11
CpaBHVITeI'IbHaH npon3BoanTENIbHOCTb
P/207,8 MBT

PucyHok 6 — CpaBHWTENbHbI NPUPOCT 3dhheKTUBHOCTY NOC/e U3MEHEHNS
nonacteli Ha paboyem konece LA Grande 3, Keebek, KaHaga

B foNoNTHEHWE K MpeuMyLLecTBaM, Nosy4yaeMbiM Noc/e yCTaAHOBKM HOBOTO rMApaBanyeckoro npoduns no-
nacTeil, MOXHO TakxXe LOCTUYb YBENNYEHUS IPEKTUBHOCTU 3a CUET COKpaLLEHUSA TMAPABANYECKUX (DPUKLNOH-
HbIX MOTEPb paboyero kosieca Kak B MPOTOYHOI YacTu, Tak U CHapYXu Ha 0604e U Ha CTynuLe (4UCKOBOE TPeHUE)
1 06bEMHBIX MOTEPb NPY YMEHbLUIEHWM 3a30pa B YN/I0THEHUM paboyero koneca.
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YsenuyeHune cpaBHUTENbHON 3dEKTUBHOCTM NPU NEPEXOAE OT O4EHB LLEPOXOBATLIX K rMagKuM NOBEPXHO-
CTAM B NPOTOYHON 4aCTU MOXET cocTaenaTb oT 0,2 % A0 2 % B 3aBUCUMOCTHU OT TEKYLLLEr0 COCTOSAHUA CTaporo
paGoyero koneca.

Mo>xeT ObITb BO3MOXHO MCNOMb30BaTh B OyAyLUEM 3TOT XK€ METOA ANA ONPeAEneHuns NoTepb, BO3HUKAK0-
LLMX U3-3a LUEPOXOBATOCTU CTApPbIX YCTPOMCTB. B kauecTse nepBom OLIEHKU, MaKCUManbHbIA NOTEHLUMANbHBIN KO-
3MDULMEHT yNydLLIEHUSA COCTOAHUA NOBEPXHOCTU MOXET ObITh 2 % 3a 60 neT, 1,5 % 3a 40 net n 1% 3a 20 ner, Tak
KaK MOXXHO NPeANOSoXMUTb, YTO GONbLUMHCTBO NOBPEXAEHUI NepPBOHAYanbHON NoBepxHocTU paboyero koneca
CBSi3aHbl C NPOAOIMKUTENBHOCTBLIO CPOKa CNyXObl. 3TH ynyyLleHus He Obinu Obl OCTUKMMBI, ecnu Obl pabovee
KOIECO U3rOTOBJIEHO M3 HepXXaBeIOLLEH cTanu U 3po3usi yactul, He Gbina Bbl peanbHOCTLIO. Bo BpeMs dasbl 1
uccneoBaHusi peabunuraummn, MOXXHO NPeANONoXMTb, UTO KOA(PMULIMEHT yNyULLIEHUS OT 3TOMO MCTOYHUKA COCTaB-
nsert 1 % 3a 60 net, 0,50 % 3a 40 net u 0,25 % 3a 20 net. ina mobbix Apyrux a3 uccneaoBaHus pekomeHayeTca
BOCMNOMNb30BaTLCA 9KCNEPTU30M U3TOTOBUTENEN UINK KBANUMULIMPOBAHHBIX TMAPAaBNIMYECKUX TaGopaTopuil, YTobbl
NOMNY4MTb FyYLLYIO OLIEHKY MOTEHLUWANMbHOW NPUOLINM OT YNyyLLIEHUSI COCTOSIHUS NOBEPXHOCTU BHYTPU U BHE pabo-
yero Koreca.

MoTepm OT AMCKOBOIO TpeHNs paboyero koneca 3aBUCAT OT 3a30pa MeXay B3aumoAeNCTBYIOLLMMM Bpallia-
IOLLMMUCS U HENOABUXHBIMM ANIEMEHTAMU KOHCTPYKLIMM, CKOPOCTU BPALLEHUA M CTENEHU LLEPOXOBATOCTH NOBEP-
XHOCTHU KaK BpaLLALLUXCA, TAK U HENOABUXXHbIX yacren. Ecnu OUH U3 ITUX NapaMeTpPoB yNy4LllUUTb, TO MOXXHO
[00UTLCA CHKEHUA NOTePb. M3MEHEHMs1 MOTYT BKIMIOYaTb YMEHbLLEHUE 3a30pa MEXAY HApY>XHOW NOBEPXHOCTbIO
CTYNMUbI M HUXHEro 06oaa paboyero Koneca u HeNoABWKHLIMU TrIEMEHTaMU TYPOUHbI, 106aBNEHUE aHTULMPKY IS
LIMOHHOM MNAacCTUHbI MEXAY CTYNULIEH U KPbILLKOW TYPOUHBI UM CHUXKEHUE LLIEPOXOBATOCTU NOBEPXHOCTU HA KOM-
NMOHeHTax (KpbILLKa TYpOUHbLI, CTynuua paboyero koneca, 0604 U ONOPHOE KOMbLIO).

OB6beMHbIE NOTEPM B YNIOTHEHMK paboyero koneca yBenuumBaroTCs Npy yBeNMYeHUM 3a30pa, BbI3BaHHOM
3p03Uen, KaBuTaLmen U MHOrAa N3HOCOM U3-3a KOHTaKTAa. MOBTOpHAsA YCTaHOBKA NepBOHAYarnbHbIX 3a30pOB C
ncnonb3oBaHnemM Gonee apdEKTMBHON KOHCTPYKLMM YNIIIOTHEHUSA, HANPUMED, NAGUPUHTHOE YNNOTHEHWE BMECTO
LLIeNeBoro, MOXeT NPUBECTU K COKPALLEHMIO NOTePb. KOHCTPYKLMIO YNNOTHEHUSA HY>KHO NOBTOPHO aHANM3MpoBaTh,
yT0bbI ONpeaenuTb ONTUMAarbHbIN TEOPETUYECKUI 3a30p, HO ero crieyeT cpaBHMBaTb C MUHUMAarbHbIM 6e3onac-
HbIM PAaCCTOSAHMEM, MPUHUMAS BO BHUMaHWE CrejyioLme TEXHUYECKUE acnekTbl:

- nedopMaLIMn KPbILLIKM TYPOUHBI M HUXKHETO KOMNbLIA HANPABIISIIOLLErO annapara Uiy OnopHOro KonbLa noa
JencTBUeM ruapaBnu4ecKon Harpy3ku U CUI peakummu nonaTok HanpaenAoLLEro annapara;

- MexaHu4eckue AONyckM Ha pabouem Konece M Ha NPUIEraloLLmX HEMOABWKHBIX KOMNEHCALMOHHBIX
KonbLax;

- U3HOC OONULIOBKM Bana BHYTPUW NOALLUMITHUKOB, YTO MPUBOAUT K U3HOCY YNIMOTHEHMIA pabovero koneca;

- paguancHble gedopmauum KOMMOHEHTOB pabo4yero koreca (B OCHOBHOM, 0604a) Npu HOpManbHbIX
Harpy3kax u npu pasroHe;

- Aedopmanum onopHbIX NOALLMMHUKOB TYPOUHbI, BKIOYas aedpopmaLum us-3a cnyvyanHon HepaBHOMEPHOW
Harpy3ku C cepBojBuraTtenem, Korga cunbl, AedcCTByloLMe Ha pabodee KOmnbLUO, SBRAOTCA HecOanaHcupo-
BaHHbIMU.

KOHCTpyKUMA  ynnoTHEHWn pabodyero komeca W 3a30pbl BMMSIIOT HA OCEBYIO cuny B TypbuHe.
YBenuuyeHue 0CeBOii cunbl NpUBeAeT K 60NbLUMM NOTEPSIM HA ONOPHO-YNOPHOM MOALLMIMHUKE, NOITOMY MOXET
ObITb NONE3HbIM paccMOTpPeTb AobBaBneHue Aecnekropa Ansi OrpaHNYeHuUs PeuupKynauMmn NPoTeYek ynrnoTHe-
Hus 06042, TeM CambiM CHUXKAA HArpy3Ky AaBneHus Ha oboae paboyero koneca. Takke cneyet pacCMOTPETb
COOTHOLLEHWE NPOMYCKHOW CMOCOGHOCTM pa3rpy30uHbIX OTBEPCTHIA B 060a€e paboyero koneca unum pasrpy3odHbixX
TpybOK M yTe4yek yepe3 ynnoTHEHUE BepxHero oboaa. Hepes cucremy pasrpysku yTeuku yepes ynnoTHeHue
BEpPXHero o6oaa oTBoaATcA 3a paboyee KOneco B OTCAChIBAIOLLYIO TPyOy . TUNUYHLIM SIBMSIETCS COOTHOLLIE-
Hue 5k 1.

B tabnuue 25 npuBeaeHbl AaHHbIE MO NOTEHLMANbLHOMY YIyULLEHUIO 3¢PEKTUBHOCTU, KOTOPOE MOXHO MOMNy-
YWUTb OT BOCCTAHOBIIEHNA UINN U3MEHEHUS KOHCTPYKLIMK YNIMOTHEHMI pabovero koneca pagmansHO-0CeBomn Typou-
Hbl, B NEPBYIO 04epeb OT BOCCTAHOBMEHUS NEPBOHAYanbHbIX 3a30POB B YNIOTHEHUsIX paboyero koneca. [inana-
30H NOTEHUMAanNbHbIX NPUOLINEN NPMHUMAET BO BHUMAHUE OOMbLIOE KONMYECTBO Cy4YaeB NOBPEXAEHWIA yNIoTHe-
HWI, BKIMIOYAA 3p03UM U CepPbe3HbIN U3HOC. Tabnuuy cneayer Ucnonb30BaTh, UMes NnpeacrasneHme 06 0cobeHHOM
cnyvae, kak yka3aHo HUXe, M TONbKO A NePBOHAYanbHbIX OLIEHOK NOTEHLUManbHoOM NpubbInm nocne npoBeaeHus
PEMOHTA MW U3MEHEHUSI KOHCTPYKLIMM CAMOW M30TSALIMK.
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OTu yny4LueHunst apdheKTUBHOCTM ONpPeaenaoTCa Kak pasHuua mexay 3dDeKTUBHOCTbIO TYPOUHbBI C U3HO-
LUEHHbIM YNIIOTHEHWEM PaboYero Koneca, u TYypbuHb! C HOBLIM 3aMeHsiEMbIM PaBo4MM KONIECOM UM OTPEMOHTUPO-
BaHHbIM paboumm Korecom 6e3 Apyrux u3MeHeHuin. 3Tn ynyvLeHnst 3cheKTMBHOCTY NPeACTaBNsOT coBoMn npu-
OGnu3nTenbHbIe 3HAYEHUS AN UCMOSIb30BaHMA TOSIbKO BO BPEMSI NEPBOHAYANBLHOMO aHanu3a peanu3yeMocTy.
MoTepu 9hPEKTUBHOCTU OT YNNOTHEHUA paboyero koneca He ABMNAITCA NOCTOAHHLIMK NPU Pa3HbIX CKOPOCTAX Kak
nokasaHo Ha pucyHke 5. Mpu HU3KUX yaenbHbIX CKOPOCTSIX TyPOUHBI MOTEPU NMPU U3HOCE YNNOTHEHUS MOTYT BbiThb
ropasgo 6onbLue, Yem Npu BbICOKUX YAeNbHbIX CKOPOCTSAX TYPOUHbI, U3-3a pa3HOro pacnpeaeneHus 1aBneHus no
BbICOTE YNNOTHEHUA.

Tabnuuya 25 — MNoTeHunanbHoe BAMSAHWE KOHCTPYKLMM U COCTOSHUS YNNOTHEHUIA paboyero koneca Ha apdekTus-
HOCTb paauanbHo-0ceBO TYPOWHEI C 3aMeHoI paboyero koneca UnNM peMoHToM pabodero koneca (%)

KOMMoHeHT na3onauum M3mMeHeHne nnn sameHa
Crynuua 0,2 go 2,0*
Oboa 0,2 go 2,0*

* 3aBMCUT OT COCTOSIHUSA U3HOCA CYLLECTBYIOLLEN U3ONALNN UK OT YAEMNBHOW CKOpOCTH TYPGUHBI.

Ecnu He npuHMMaTh BO BHUMaHKUE 0CODbIE Criydan 04eHb 60MbLLoro abpasmBHOro M3HOCa yNoTHEHUS pa-
6o4ero koneca, MOXHO ckasaTb, YTO A5t TEPBOHAYANbHON OLEHKM NOTEHUManbHasi npubbinb OT PEMOHTA U Yhyy-
LUEHWA XapakKTepUCTUK YNNOTHEHMA paboyero koneca MoXeT COCTaBMnATb nopaaka 0,5 % Ansa kaxaoro ynnoTHe-
HUSA (CTynuLbl 1 060A4a); NOTEeHUManbLHas npudbinb OT 3amMeHbl paboyero koneca MoxeT ObiTb B3ATA KaK 3HAYEHUs!
u3 Tabnuupl 24 nnoc 1,0 % 60-netHen TypOuHbl, 0,75 % ansa 40-netHen u 0,5 % ana 20-neTHen.

B tabnuue 26 nokasaHa o0was npubbinb, KOTOpas OXXMAAETCA NPU NEPBOHAYANBHOW OLIEHKE 3aMeHbI
paauansHo-0CceBON TYPOUHBI, NPUHUMAS BO BHUMAHME BCE aCNEKThI, BKNIOYAn yCOBEPLLEHCTBOBaHWE Npoduns,
PEMOHT YNNOTHEHWI U BOCCTAaHOBMNEHUE NOBEPXHOCTU NPOTOYHOM YaCTH Ha CTynuLe, nonactsx u oboge, a Take
BHELLUHUX NoBepxHocTel paboyero koneca.

Tabnuya 26 — MoTeHynanbHbIA 0OLLMIA NPUPOCT 3¢heKTUBHOCTU OT 3aMeHbl paboyero Koneca paguanbHo-oceBoi
TypOuHbI, BKITIoYas ycoBepLLEHCTBOBaHWE NpoduNsa Nonacreil, BOCCTaHOBIIEHWE COCTOSIHUSA MOBEPXHOCTU U COKpaLLeHUe
rnoTepb OT YNMOTHEHWUM

MoTeHuManbHaa NpubLINb OT 3¢hHEKTUBHOCTU paauaribHO-0CeBON TYpOUHbI
(koHeL, nepuoaa B 2000)

BospacT ycTpoiictBa 60 net 40 net 20 net
YcoBeplueHcTBOBaHUe Npoduns 22% 1,0 % 0,5 %
BoccTaHoBNEHUe COCTOAHUA NOBEPXHOCTU 1,0 % 0,5 % 0,25 %
CHWXeHne NoTepb OT YNNOTHEHWUI 1,0 % 0,75 % 0,5 %
O6was noteHyuanbHas npubbinb 42 % 2,25 % 1,25 %

3HaueHus Tabnuubl 26 npuBeaeHbl 4NN Cry4as ¢ 3aMeHol paboyero koneca pagmanbHO-0CeBON TYPOUHBI.
YeenuueHue 3hHpekTUBHOCTU MHOTAA MOXET ObITh BLIMONMHEHO MYyTEM M3MEHEHUSI NTONACTEN CYLLIECTBYIOLLIETO pa-
6Goyero koneca, kak yka3aHo Ha pucyHke 6, 6e3 3ameHbl paboyero koneca. OaHako obLias noTeHuuansHas
NpuObLINb MOXET 0XKMAATLCSI MEHbLLIE, YEM 3HAYEHUA B Tabnuue 26.

JononHurensbHas noTeHUmanbHasn Npubbinb NpU M3MEHEHUM 4 PYTMX KOMMOHEHTOB TYPOWUHBI ONMUCHIBAETCA B
cneayowmx noAnyHKTax.
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7.3.4.3.3 YcoBepLUEHCTBOBaHWE APYrUX KOMMOHEHTOB TYpPOUHbI

Tabnuua 27 npeacrasnser cobom AaHHbIE O NOTEHLMASIbHLIX YBENMUYEHUAX 3chhEKTUBHOCTU NYTEM PEMOHTA
UK 3aMeHbI APYrMX KOMIMOHEHTOB BOAOTOKA ANs cTapbix TYypOuH (0T 50 10 60 neT). MoTeHynanbLHoe yBENMYeHne
3ah(pEeKTMBHOCTU NMOKA3aHO U3 ABYX UCTOYHWUKOB; YCOBEPLLEHCTBOBAHNE NOBEPXHOCTU U UBMEHEHUE UNU 3aMEHA
KOMMOHeHTa. 3aMeHa unu He 3ameHa pabodero koneca TypOuHbI HE pacCMaTPUBAETCS NMPU OLIEHKE MOTEHLU-
anbHon NpnbbINn. OaHaKo 6ONLLLMHCTBO UCCNE0BaHUI pacCMaTPUBAIOT 3aMeEHY pabo4ero Koneca Kak nepBblii
BapuaHT. 3ameHa pabo4ero koneca 06bI4HO OKa3biBAeT O0MbLLOE BRUSIHUE HA pabovne XapaKTEPUCTUKN TYPOUHBI
1 camo paboyee koneco 06bLIYHO MMeET Bonee KOPOTKUI CPOK CRYXObl, YEM OCTaNbHLIE KOMMOHEHTbI TYPOUHBI.
MoTtenyuansHoe ysenuuenne s deKTUBHOCTIN, NPEACTABNEHHOE 3A€Ch, 3TO NPUBNU3UTENbHbIE 3HAYEHUS], KOTO-
pble Omidbl ObITb MCMOMNb30BaHbI B NPeABapUTENbLHOM aHanu3se peanu3yeMocTu. N npoBefieHust AeTanbHOro
aHanu3sa peanu3yemocTu, CrieiyeT CBA3aTbCA C M3roTOBUTENAMMU TYPOUH ANA NONYYEHUs yAENbHbIX 3HAYEHWI
MOTEHLMArBLHOIO yryyLueHus: 3pheKTUBHOCTM ANsi U3y4aemMoro yCTponcTaa.

Ta6nuuya 27 —lNoTeHyuanbHoe AONONHUTENBHOE ynyullieHWe achPEKTUBHOCTU NPU PeMOHTe/3aMeHe Jipyrux Kommno-
HEHTOB MPOTOYHOW YacTu pagunanbHo-oceBon TypOuHLI (%)

KOMMOHEHT BoAoTOKa YcoBeplUeHCTBOBaHUe WUsmeHeHne nnn 3ameHa
TypbuHHas kamepa 0,3
CraTop 0,2 O10,11802,0
Hanpasnstowumii annapat OT10,2 g0 1,0** 010,210 1,0
OrtcacbiBatoLyas Tpyba 0,3 Or10,3801,0*

* 3aBuUCUT OT popMbI NEPBOHaAYaNbLHONR oTcachiBatoLLe TpyObl U yAeNbHON ruapaBnuieckoit 3Hepruu (Hanopa)
CTaHuuu. B kpaiHUX cnyyasx moxeT 6biTb 40 2,0 %.
** B kpaliHUX criydasix 9To ynydlweHue MoXeT cocTaBnsTb A0 2,0 %.

Tak Kak u3MeHeHWe TYPOUHHOI KaMEPbI UK €€ 3aMeHa ANt CHMKEHWS NOTEPb HE ABMSAETCA BO3MOMXHOW 1S
BCEX CTAHLMI, BCTPOEHHbIX B LEMEHT, €4MHCTBEHHOW MePOi N0 YCOBEPLUEHCTBOBAHMIO MOBEPXHOCTU AIBMAETCS
aHarnus 3aTpar 1 BbIrof.

CraTop Herb3s NPOCTO 3aMEHUTL U 3TO AENAETCA KpanHe Peako, HO ero chopmy MOXKHO NETKO U3MEHUTL AN
COKpaLLeHUA noTepb. MNoTeHumanbHoe yBenuueHue ahdPeKTUBHOCTU BCNEACTBUE U3MEHEHUS cTaTopa onpeae-
naetcs nocpeacTsoM aHanusa CFD v noaTsepkgaeTcs TECTUPOBAHMEM MOAENN, XOTSI 9KOHOMUUECKUI aHamNmn3 He
ABnseTcA o6s3aTenbHbIM AN onpefeneHus peanusyeMocTu. N3rotosutens TypoUH TaKke MOXKET MPOBECTH
aHanus CFD. [JaHHbIi aHanus MOXeT ykaszaTb Ha BEPOATHOCTb U3MEHEHUS CTAaTOPHBLIX KOMOHH /1Sl CHUKEHUS
notepb. CTaTop ABMAETCA O4EHb BAXKHbIM CTPYKTYPHbLIM KOMMIOHEHTOM M NO3TOMY HE0OX0AUM TLATENbHbIA CTPYK-
TYPHbI aHaNM3 nepea npoBeaeHeM NoObIX U3MEHEHUI. MIHOrga CUNTAETCs, YTO MSMEHEHMS TYPOUHHBIX Kamep
MOTYT YFy4LUUTb NOTOK OT TYPOMHHOWM Kamepbl K CTaTopy 3a CHeT YCTaHOBKK NapannenbHbIX NnacTuH. Hanpumep,
Knaccu4yeckuin craTop (CO CXOAALLMMUCS KONIOHHAMM) MOXKET BbITb M3MeHeH Ha cTaTop Tuna Muke ¢ napannens-
HbIMW NNIACTUHAMU ANS Cryvas C MakcuMarnbHbIM yBENMYEHMEM pacxoaa. M3ameHeHust npoduns noToka u yrna
CTaTOPHbLIX KOJIOHH TaKKe MOTyT ObITb NMPUHATLI BO BHUMaHKWE. [MoBpexaeHUs NOBEPXHOCTU TaKKe MOTYT NPUBECTU
K YBEMMYEHUIO NOTEPb, @ YCOBEPLLEHCTBOBAHNE COCTOSAHMA NOBEPXHOCTU CTAaTOPHbIX KONOHH U NNACTUH MOXKET
oKasaTbcs BnaronpuaTHbIM.

Kpome pabouyero koneca TypOuHbI, NONaTKW HaNnpaBnsAOLWEro annapara siBfsoTcs 4anbHenwmmMmu KOMno-
HEeHTaMW, KOTOpble NPeaCTaBnAlT SKOHOMUYECKYIO BO3MOXHOCTL ANS yNydlleHMsi paBoumnx XapakTepucTuk
nyrem 3ameHsl. icnons3osaHue Gonee NpoYHbIX MaTepuanos A NONaTok HanpaBsALWEro annaparta MoXeT
o6ecnevnTb CHKEHNS TOMNLLMHbLI TeNa HanpasnAIoLLEN NONaTku U YNy4LuTs €e TuapaBnudeckyio dopmy. Mpu
YCNOBUM, YTO HOBbIE NONACTU UMEIOT TaKOM e AnameTp Landbl, M3SMeHeHue nonaTok HanpaenALLEro annapara
He NoBMeYeT 3HAYUTEMbHLIX U3MEHEHWUN KPbILLKW TYPOUHBLI UMM ONOPHOTO ((hYHAAMEHTHOTO) KonbLa. OaHako
cneayeTt OTMETUTb, YTO B JOMOMHEHUE K M3MEHEHUIO DOPMbI FTONATOK HanpaBsoLLEro annapaTa MoXeT notpe6o-
BaTbCA YBEMUYEHME MaKCUMarnbHOro yrna OTKPbITUS AN AOCTWXEHUSI MaKCUMaribHON MOLLHOCTH, U 3TO NOTpe-
OyeT AeTanbLHOro nepecMoTpa rnapasnuyYeckoro MOMeHTa Ha nonaTkax HanpaensoLLEro annapara u xoaa, a
TaKke MOLLHOCTW CepBOABUraTenen.
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MospexaeHne NoBepXHOCTU NONATOK HANPABNAIOLLEro annapara Taioke NPUBEAET K yBEMUYEHNIO NOTEPD, U
€Cnu nx BOCCTaHOBUTb, YCOBEPLLEHCTBOBaHME NOBEPXHOCTU NpUBEAET K CHUWKEHUIO NOTepPb.

Ponb otcacbiBaiowei Tpy6Gbl B 06X NOTEPSX MOLLHOCTY TyPBUHBI pa3nuuHa 1 3aBUCUT OT NNOWaaKu, a
TalKe He Bceraa 0GbACHAETCA CPOKOM 3KCnnyaraLm (CM. pucyHok 5). AHanua CFD aBnaeTca KpanHe BaXKHbIM
ANA onpeaeneHus peanusyeMocTy NioGbix npeanaracMbiX MSMeHeHui. MoBpexaeHne NoBEPXHOCTU OTCACHIBAIO-
LLeii TpyObl NPYBOAUT K YBENNYEHUIO NOTEPb, XOTS 3TOT APEKT OObINHO ABNAETCA BTOPUYHBIM MO OTHOLLIEHWIO K
OY€Hb NMNOXO0i KOHCTPYKLMK, OCOBEHHO Yy OYEHb CTapbIX MALLIMH.

N3meHeHnus ANA ynyvweHna XxapakrepucTtuk MoryT ObiTb OrpaHuyeHbl TONbKO MeXaHN4YeCKUMU KOMMOHEeHTa-
MU, HO OHM TaKKE MOTYT Npeanorararb, €CNn 3TO 3KOHOMUYECKHU ONPABAAHO, 3HAUNTENbHbIE U3MEHEHUS B Npotu-
nsix orcacklBatoLyeil TpyBbl. Kak ykazaHo Bbilue, Anst JOCTUKEHUS NYYLLUMX PE3YNETATOB, NOAPSAYMKAM, PELLMB-
UMM Yy4YacTBOBATb B TEHAEPE HA NPOBEAEHNE PEMOHTHBIX paboT, GyayT AOCTYNHLI A€TanbHbIE YEPTEXN BCEro
cyuecTayloLlero o6opyAoBaHus, BKINIOYas OTcacbiBaloLLyio TpyOy 1 niobbie yCTPORCTBA NO yNyHLIEHWIO NOTOKA.

[ns ynyyweHns npodunsa CKOPOCTN HEKOTOPbIX U3 PAHHMX MPSAMOYFONbHBLIX KOHCTPYKLWIA OTCaCHIBAIOLLEN
Tpy6bl MHORAA BOSMOKHO NPOBECTN HE3HAYMTENBHBIE 3MEHEHUS BETOHHOM YaCT KOHCTPYKLMM OTCACHIBAIOLLEN
TpyObl, 06ecneYnBan sHaUUTENbHbIE yNyuLLeHUs pabounx xapakrepucTuk npu 6onbLumx pacxoaax.

PUCYHOK 7a NokasbiBaeT CXeMy pa3nuyHbIX yry4LLEHWIA, MONY4YeHHbIX ANA Pa3nUyYHbIX CTENeHel BMeLua-
TENbCTBA HA paauanbHO-0CeBbIX TypOuHax. Touku (Ha pucyHke 7a) mexay 1908 . n 1955 r. B3ATbI U3 ANOHCKOO
OnbiTa U OCHOBaHbI Ha TecTax athheKTMBHOCTM A0 M NOCNE PEMOHTA C UCNONb30BaHueM AnddepeHUUanbHbiX
meToaoB. Touku mexay 1978 m 1998 — B3siTbl M3 €BPONEACKUX U CEBEPO-aMEPUKAHCKUX CNYYaEB U OCHOBbI-
BalOTCH Ha CPaBHUTENbHLIX TECTAX MOAENei Ha paauanbHO-0ceBbIX Pabounx konecax co CTapbiMU U HOBbIMM
ruapasnuyeckummn npocunsMu, Ho 6e3 yyeTa BNvsHWA YNNOTHEHUI paboyero koneca npu CpaBHEHUMU, ABe
KOHCTPYKLMM Takum 0Opasom NpeAcTaBnsloT coboi NoTeHUManbHOe yBenMyeHue KonuiecTea nonacrei u usme-
HeHuss npocunsi, 6e3 ynyyLeHUsi COCTOSIHUSI NOBEPXHOCTM MU YNNOTHeHUs pabGoyero koneca. Ha faHHOM
pucyHke, AoGaBneHHas KpuWBasik OCHOBBLIBAETCA HA OLEHKaX, MPeACTaBMEeHHbIX B NOCneaHeH cTpoyke Tab-
nvubl 26.
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PucyHok 7a — lMoTeHumanbHble YCOBEPLIEHCTBOBAHUS ANl PEMOHTa paauanbHO-0CeBOW TYPOMHLI
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YnyulueHve
athchekTuBHOCTY (%0)

Bo3pacT Bo Bpems
PEMOHTHbIX paboT (roga)

PucyHok 7b — TMoTeHunanbHble YyCOBEPLLUEHCTBOBAHUSA /15 pEMOHTa TypouHbl KannaHa

MoTeHynanbHan BbIroga oT U3MEHEHNS APYTrMX KOMNOHEHTOB Takxe 6yeT pacCMOTPeHa, HO OHa 3aBUCUT OT
yCNoBUA nnowagku u pefko paccmatpusaeTcs B dpase 1 nccnefoBaHnsa peannsyemMocT PeMOHTHbIX paboT
TYPOUHbI.

Yutatenb omKeH 06paTtuTb BHUMaHMe Ha TO (PUCYHOK 7a), 4TO MMeeTCsi MHOro c/lyyaeB, Korga ynyudleHus,
KOTOpble MOXHO 0XMWAaTb B COOTBETCTBUM C BbllUENPUBELEHHON MHGOpMaLmneid, He 6binn AOCTUTHYThI U 3TO NoA-
yepkuBaeT HE06XO0AMMOCTb VMeTb COOTBETCTBYIOLLYIO 9KCMEePTM3Y, NOCBALLEHHYIO KCCNeAoBaHNeM nepes Hava-
JIOM PEMOHTHbIX paboT BO BCEX CyvasnX.

PucyHok 7b npegcTtaBnseTr coboil cxemy yny4dweHns 3pPeKTMBHOCTA MOBOPOTHO-/IONACTHONM TypOUHbI
KannaHa nocne 3ameHbl paboyero koneca Typ6uHbI 1 ONOPHOIO KOJbLia, OCHOBaHHYIO Ha LIBEACKOM OfMbiTe NpoBe-
[eHNs1 PEMOHTHbIX PaboT. HeKoTopble U3 OTPEMOHTUPOBAHHbIX MaLLUH TENEPb MMEKT ONOPHbIE KOJbLA, KOTOpPblEe
ABNAIOTCA chepuyeckumm no BCei NOBEPXHOCTU TYPOUHHOI kamepbl. Takme BMellaTebcTBa MOryT 6biTb 3KOHO-
MUYECKU HeonpaBAaHHbIMW BO BCEX Cly4yasX, r4e onopHoOe KO/bLo BCTPOEHO, Kak 3TO 6bif1I0 B MalluHax Ao
1960 r. BbI10 NCNONB30BAHO HECKOILKO METOA0B OLEHKN YBenmyeHns athhekTMBHOCTU 1 unTaTenb O/KEH 3HaTb,
YTO KaXAblIi MeToA nMeeT CO6CTBEHHbIE HETOYHOCTY.

Kak oTMeyanoch Bbille, MOBPEXAEHUSA NOBEPXHOCTV KOMMNOHEHTA TYPOUHbLI MOTYT MMETb 3HaYNTETbHOE B/U-
AHVe Ha ero aMeKTUBHOCTb. B nopsaake noTeHunanbHOM 3HAYMMOCTH, KOMMOHEHTaMW, OKa3blBalOLWUMN BAUSHNE
Ha 3 eKTUBHOCTb, ABNSAOTCA paboyee KONECO, HANpaBasloLWUiA annapar u ctatop. MeHblUne, HO NOTEHLMANbHO
3Ha4YMMble NOCNeACTBUSA, BO3HUKAIOT TakkKe 1M3-3a NoBPeXAeHUss NOBEPXHOCTER TYpOUHHOW kamepbl U oTcacbiBato-
et Tpy6bl. B [1] ycTaHOBNEH METO/ OLEHKM BANSIHUS COCTOSIHUSI MOBEPXHOCTel. Ero npeaensl NpUMEHMMOCTM
ABNATCA OYEHb CTPOrMMMW, OAHAKO TakK Kak fAaHHasA ny6nukauusa BbINOMHSANACh AN paspelleHns OLeHKU,
COCTOSIHME NOBepxXHOCTel Mogenei TypbuHbl 1 COOTBETCTBYHOLLMX MPOTOTUMNOB, MPUHUMANUCH Kak 06a B «HOBOM»
COCTOAHWUYM (NpeAckas3aHna xapakTepucTUK NPoToTHNa C MOAEeNbHbIXTECTOB). PeMOHT noBepxHoCTel paboyero
Kosieca 1 1onaTok Hanpas/ALWero annapara WM nx 3aMeHa noytn Bcerga sABAsieTcs 3IKOHOMUYECKN onpaBAaH-
HbIMK. OUMCTKa 1 NoKpacka cTtaTopa, KPbILWKN TYPOUHBI M OMOPHOTO KO/bLA, KOHTAKTUPYIOLLLMX C NOTOKOM, Takxe
06bI4HO onpasfaHbl. OUNCTKa 1 NOKpacka 4pYyrnx NoOBepPXHOCTE BOAOTOKA TYPOMHHONW kamepbl 1 oTcacbiBaioLei
Tpy6bl MOXeT ObiTb onpasBfaHa, WHOrAa A1 CHWXKEHWUS NOTepb M MHOrAA ANA OCTaHOBKM KOPpPO3uwu/aposnmn
maTtepuna.
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CuuTtaerca LenecoobpasHbiM COCTaBUTb MNS1aH PEMOHTA CTaHLMK, KOrAa NNaHUPYeTCs UCMOoNb30BaTh Hanna-
BOYHbIE MATEpUanbI.

7.3.4.4 T'napasnuyeckas HeCTabunNbHOCTb

7.3.4.4.1 OCHOBHbIE NOMOXEHUsI

YKasaHHBbIN PeXXMM 0XBATbIBAET TPU OCHOBHBIE KATErOPUK:

- PE30HAHCBbI, BbI3BaHHbIE HANU4MeM Buxpen Kapmaxa;

- B3aumMogAencTame paboyero korneca u HanpaenAwLLEro annapara;

- HECTALMOHAPHOCTbL NOTOKA 38 paboyYnM KONECOM.

7.3.4.4.2 Pe3oHaHCbI, BbI3BaHHbIE HANUM4MeM Buxpein Kapmana

Pe3oHaHcebl, Bbi3BaHHbIE BUXpeM KapmaHa, 06b14HO MMEIOT TPU MCTOYHUKA: BUXPU, BbI3BAHHBIE KOFTOHHAMU
cTaTopa; BUXPW, BbI3BAHHLIE NOMATKaMM HANPaBNAOLLErO annapara, ¥ BUXPU, BbI3BaHHbIE nonacTaMu paboyero
koreca. Yactota u MHTEHCUBHOCTL TakUX BUXPEN 3aBUCAT OT pexxuma pabdoTbl TYPOUHbI U TONLWMHBI U (DOPMBI
obTekaeMmbIx 3NEMEHTOB. [103TOMY eCnU peMOHTHbIE PaBOoTbl NPOU3BOAAT B TOM YNUCHE U C LIENBI0 BO3SMOXHOCTH
YBENUYEHNA MAKCUMAILHOW HArpy3Ku, OHU MOTYT MPUBECTU K U3MEHEHUIO YaCTOThl U MUHTEHCUBHOCTU BUXPEN
KapmaHa (4acToTy Bubpaumii) n Bbi3BaTb PE30HAHCHOE COCTOSIHWE, KOTOPOE PaHee He CyLLECTBOBArO.

Bubpauuu, npuumHamMm KOTOpPbIX SBMAIOTCS Nynbcauuy AABMEHUS OT BUXPEN, BbI3BAHHbIX KONTOHHaMM
cTartopa, 4acTo MMEKT AOCTarOMHO HM3KYK YacTOTy, KOTOpasi BCTYMaeT B Pe30HAHC C OAHUM U3 PEXUMOB
BMOpAaLMK CTaTOPHbIX KOSTOHH U TakuM 06pa3om, yBENUUMBAET BEPOATHOCTb 0OPa30BaHNSA TPELLUMH B CTAaTOPHbIX
KONTOHHaX B MECTax COeAMHEHUS UX CO CTaTOPHbIM KOMbLOM, 0COBEHHO B HU3KOHANOPHLIX TypbuHax. YacroTa
BbI3BaHHbIX KONebaHuin MoXeT ObITb OT €/1Ba YTOBUMOM A0 HU3KOW CMbILLMMOCTM (Hanpumep, OT Heckonbkux 'y Ao
50 N'y). PelueHnem gaHHom npobnemMbl ABNAETCSA M3MeHeHne (POPMbl BLIXOLHOW KPOMKM CTATOPHBIX KONTOHH.

YactoTa BO3MyLLaOLWMX CUM, CBA3aHHas ¢ obpasoBaHWeM BUXPEN, CXOAALLMX C lonacTten paboyero
Koreca, nonaTok HanpasnALLEro annapara u KOfoHH cTaTopa, IMHERHO 3aBUCHUT OT CKOPOCTM NOTOKA U MOXET
ObITb NPUBNMKEHHO BbIMKUCTIEHA NO hOpMyne

_ AR
r-snf3
rae Sh — uucno Ctpyxans (3aBUCKT OT (pOPMbI BEIXOAHOW KPOMKM NPOochuns);
V — CKOPOCTb XUAKOCTU 38 BbIXOAHOW KPOMKOM;
d — TOnWMHA BbLIXOAHLIX KPOMOK nonacten paboyero koneca, nonaTtok HanpaBnswoLLEro annapara u

KOJIOHH cTaTopa.

Pe3oHaHC, NpUYKMHOI KOTOPOTO ABMSAIOTCA BUXPU, BEI3BAHHBIE NONATKaMU HANPAaemnsALLEro annapara, BCTpe-
YaeTCcH pexe, Tak Kak COOTHOLLEHUE CKOPOCTU XMAKOCTU Ha BbIXOAE U3 HANPAaBMAIOLLErO annapaTa U TONLMHON
BbIXOAHON KPOMKM NONAaTOK HAMPaBMAOLLErO annapaTa TakoBO, YTO BO3AENCTBUE BbIXOAHON KPOMKM HA NOTOK
HeBenuko. Ecnu Takme nynbcayumn BCe e NOABNSIOTCS AN MaLUUH CPEAHUX U KPYMHbIX pa3MepPOB OHU UMEIOT
HU3KYIO 4acToTy B npeaenax Hanpumep, ot 20 Ao 100 Ny. Ecnun Takas npobnema BO3HUKAET, pELLEHNEM €€, TAaKKe
Kak 1 B Criy4ae co CTaTopHbIMU KOSTIOHHAMM, ABNSAETCHA U3MEHEHME (POPMbI BbIXOJHOW KPOMKH.

TpeTnii BO3MOXHbIA WMCTOYHUK Buxpern KapmaHa — 370 BbIX0AHAasA KPOMKa nonacTeii pabo4yero koneca
TypOuHbl. Bo3aencTeue nMynbCMPYIOLLEro NOTOKa Ha MOBEPXHOCTM nonacTu paboyero koneca peakTUBHON
TypOuHbI (OCEBOI UMK paananbHO-0CEBO) 3aBUCUT OT pexkuma paboTbl TYPOUHBI.

Ha pexxamax ¢ Manov CTeneHbIO 3aKpyTKM 4acToTa NynbCaLuii Ha onacTax u 3a pabounm Konecom, dnmska
Ky4acroTe BpaLleHuns (060poTHON). Ha pexkxrmax ¢ 00nbLUON CTENEHLIO 3aKPYTKU, rae HabnogaeTca Buxpeodpaso-
BaHUe («BUXPEBOW XIYT»), YacToTa nynbcauui 3a pabovmm konecom coctaenaeT okono 20 %—60 % 06opoTHOM
U COOTBETCTBYET 4acCTOTE BpPALLUEHUS «KTyTay. YacToTa BpalleHUs KBUXPEBOTO XIyTa» 3aBUCUT OT PEXUMA
paboTbl TypOUHLI. 10 AAHHBIM MCCNEA0BAHUI BhIABNEHA TEHAEHUMS K YBENUYEHUIO YACTOThI BPALLEHUS «KTYTay
Ha pexxumax, 6nmM3kux K onTUManbHeIM. Bo3aencTBne nynbCUpyoLLEero notoka Ha paboyee Koneco BOCNPUHU-
MaeTcs c4actotaMmm npumepHo 70 %—380 % u 143 %—146 % oBopoTHOI. Ha nonactax paboyero koneca umerot
MECTO TaKXKe 4YacTOTbl, KpaTHbIe 0BOPOTHON (C KpaTHOCTLI0 5—8 n 15—20).

YacToTbl HATYPHbIX KOMEC HYaCTO OTMAMYAKOTCA OT PACHETHBIX 3HAYEHMIA, NOMYYEHHBbIX aHANU30M METoAa KO-
HEYHbIX 3NIEMEHTOB UMW SKCMEPUMEHTANbHO NPY BUOPALIMOHHBIX UCTILITAHUAX B BO3AyXe. [03TOMY HE BO3MOXHO
OZIHO3HAYHO NPEAONPEAENUTL HACTYMNMNEHNE Pe30HaHCa.
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[Ins oLeHKN OTCTPONKKU COBCTBEHHBIX YACTOT OT YACTOT OCHOBHBLIX BO3MYLLAIOLLIMX CUN NPOBOAAT MOAENb-
Hble BUOpALMOHHbIE UCCNE10BaHUS B BO3ayxe U Bofe. Mony4eHHble COGCTBEHHbIE YACTOTbl NEPECYUTBLIBAIOT HA
HaTypHoe koneco B Boge. CpaBHUBas YaCTOTbI BO3MYLLIAIOLLUX CUS1, ABMSAIOLLUXCA HanGonee onacHbIMU C TOYKH
3peHus yCTanoCTHON NPOYHOCTM NonacTei, ¢ bnmkanLuei kK Hevi COOCTBEHHON YacTOTOMN, ONPEAEnsIoT yCnoBua
Anga obecneyeHus HaaexHon paboTbl TypOUHbI. OHOBPEMEHHO C COOCTBEHHBIMU YaCTOTaMM B MPOLIECCEe UCTbITa-
HUI MOZIENM ONPEAENSIOT PE30HAHCHBIE HANPSDKEHUS HA YKA3aHHbIX YACTOTaXx, KOTOPbIe UCNONL3YIOTCA AN pac-
yeTa 9KBUBANEHTHOM YaCTOTbl AUHAMMYECKUX HANPskeHUI. PacyeT KOPPO3UOHHO-YCTaNOCTHOM NPOYHOCTU NO3BO-
nSeT NPOU3BECTU OLIEHKY BO3MOXHOCTM TPELLMHOOOpAa30BaHUsA, CBA3AHHOTO C AenCcTBMEM BuXpen KapmaHa.

PekomeHAyeTCA 3anpoCcuTb Y NOCTABLUMKOB TYPOMHHOTO 060pyaoBaHuMs cnieumdukaumio 4ns yCTaHOBNEHUs
BO3MOXHbIX BbIHY>KAEHHbIX 4aCTOT, KOTOPbLIE MOTYT CyLLIECTBOBaTb B paboyeM konece U AaHHbIX 0 COGCTBEHHBIX
yacToTax HaTypHOro koneca B Boge. CrniegyeT usberatb CoOMETaAHUSI TONLLMHBI M (DOPMbI CTYNULbI, IONACTU 1
obopaa, koTopble nogBeprany 6bl HOBYIO KOHCTPYKLMIO BO3MOXXHOMY PE30HaHCY Unu cosaasanu npobnems C Bbl-
HY>KIEHHbIM PE30HAHCOM.

CrieyeT OTMETUTb, YTO B HOBbIX Paboumx konecax, BbINONMHEHHbIX U3 BbICOKOMPOYHbIX MaTepuaros, TOMNLLM-
Ha nonacren BbIXOAHON KPOMKU NIONAacTen MMeET TEHAESHUMIO K YMEHBLLEHUIO, YTO CNOCOOCTBYET YBENUYEHMIO
YaCTOT BO3MYLLIAIOLLIMX CUIT, CBSI3aHHBIX C 00pa3oBaHnemM Buxpeii Kapmana. C Apyroi CTOPOHbI, OCHOBHAS rapMO-
HUKa cOBCTBEHHbIX konebaHui koneca npeacTaBnaeT co00N HU3KOMACTOTHYIO COCTaBNSIOLLYIO U Grim3ka k 060poT-
HOI YacToTe, UTO YBENUYUMBAET BO3MOXKHOCTb BO3HUKHOBEHUS pe30HaHCHON BUOpauuu. B paboyem konece Bbl-
HY>E€HHbI€ YaCTOThl HAXOAATCA B AuanasoHe ot 50 o 1000 My. 3Ty npobnemMy MOXHO YCTPaHUTbL NyTEM U3MEHE-
HUS CKOLLIEHHOM BbIXOAHON KPOMKU HEMOCPEACTBEHHO Ha nnowaake. 31o npobnema, KOTopyo MOXKHO PELLUTb BO
BpPEMS BBOAA B 9KCNIyaTaLuIO M KOTOPAs He A0MKHA NOBAMUATL HA ONITOCPOYHYIO JKCTITyaTaLuio OTPEMOHTUPO-
BAHHOTO yCTPOWCTBA.

7.3.4.4.3 BzaumogencTaue paboyero koneca n HanpaenAIoLLEro annapara

BuGpavuum BbIHYXAEHHOTO PE30HAHCa NPy B3aMMOAECTBUM paboyero koneca v HanpaensoLLEero annapara
0bycroBreHbl B3auMoeCTBUEM BO3MYLLAIOLLMX CUI, BO3HUKAIOLLMX NpuU 06TekaHuu kak nonacrei paboyero
Koneca, Tak 1 IonaTok HanpaemnsAwLero annapara. 3ta «npobnemay Haubonee akryanbHa Ans paguansHo-0ce-
BbIX TYPOUH, paboTatomx Ha CPEAHNUX W BLICOKUX HaNopax, Ans KOTOPbIX XapakTepHa manas BenM4uHa 3a3opa
MEXAY BbIXOAHBIMU KPOMKaMM NONAaTOK HANPaBmnALLEro annapara u BXOAHbIMU KpoMKkamu ionacren paboyero
koneca. Mpegnaraemas KOHCTPYKUMSI MO YCIOBUSIM Noaobus cooTseTcTeyeT o6pasuy, npowuegLieMy OnbiT
YCMELUHOW SKCniyaTauuu, u 4to nobble U3MeHEeHUsi NOABEPTIINCh CEPbE3HBbIM TEOPETUMECKUM U SKCNIEPUMEH-
TarnbHbIM UCCMEL0BAHUAM U ABNSIOTCSA HAAEXHbIMM U Ge3onacHbIMU. MPW PEKOHCTPYKLMKU ruapoTypOuH Heobxo-
AWMbI 3HAYMTENbHbIE U3BMEHEHUS KOHCTPYKLIMK MINW AaXe CO34aHUe HOBOro paboyero koneca.

7.3.4.4.4 Nynbcaumm rmapaBnnyecKkoro AaBneHus

Mynbcaumm rmapaBnUYeckoro AaBneHusi B oTcacbiBatoLleil Tpybe paanansHO-0CEBON TYPOUHBI, Kak 1 Fto-
6oV peakTUBHONM TYPOUHbLI, BO3HUKAIOT Npu paboTe Ha pexxvuMax, OTIINYHbIX OT ONTUMANbLHOIO (30HbI C MakCMMarb-
HbiM KM ). Co BpeMeHn 3apoxxaeHns TEXHONOrMN TYPOUHOCTPOEHWUA NPOEKTUPOBLLMKN U U3rOTOBUTENN CTPEMM-
NMCb YMEHbLUNTL 06paTHbIe TEYEHUS U pa3peXxeHne 3a pabounm Konecom, YTobbl PACLLMPUTb ANANa3oH PEXUMOB
ahpeKTUBHONM PaGOoTbl TYPOUHLI. OCTaeTCs akTyanbHON BEPOATHOCTb BOSHMKHOBEHMS NyNbCaLmii, CO34aBaeMbIX
paboynm KONecoM, C NoCreayoLLMM PE30HaHCOM BO BCEM NPOTOYHOM TpakTe TypOuHbl. BO3MOXHbLIE pe30HAHChI
HEBO3MOXHO ONpeJenuThL SKCNepUMEHTarbHO, Aax)e ecnu Obl NPULLINOCL CMOAENUPOBATH BCIO MM paBMYeCcKyto
cucremy.

McecnepoBaHnus no onpeaeneHnto BO3MOXHbIX pE30HAHCHBIX YacTOT AOJDKHbI NIPOBOAUTLCS C YYETOM BCETO
NPOTOYHOrO TpakTa TypOuHbI OT BEPXHEro Gbeda 0 HUXKHETO: OT BOAOMNPUEMHMKA YEPE3 HAMOPHLIA BOAOBOA,
LUMIO3, YPaBHUTENbHbII pe3epByap, HanpaenswLWmMin annapar, TYPOUHHYIO Kamepy, 0TcacbiBatoLLy TpyBy U 0TBO-
JAALLMIA BOAOTOK, CMOTPS YTO U3 HUX NPUMEHSETCH Ha Kaxaou nnowagke. YacroTta BblHYXIEHHbIX konieGaHui,
BbI3BaHHbIX pabo4K1M KONIECOM 3aBUCUT OT KOHCTPYKLIMK U parpy3ku 1 06bIMHO HaxoaMTCs B AuanasoHe ot 25 % 1o
100 % oT poTayuoHHoI (0B0POTHOIN) YacTOTLI paboyero koneca. Mpu Manbix Harpy3kax BO3HUKAOT HU3KOYaCTOT-
Hbl€ BbIHYXAEHHbIE KonebaHus B OTCachbiBaloLen Tpyoe. BbICOKME Harpy3ku Co3aatoT BbICOKUE HYaCTOThI. B crnox-
HbIX MMAPAaBIIMYECKNX CUCTEMAX 3aTPYAHUTENBHO ONpPeAENnTbL BCE BO3MOXHbIE Pe30HAHChI. ECru peMOHTHbIE
paboTbl NpeanonaratoT yBenmyeHne MOLLHOCTM arperaTa, To U3MEHWUTCA Anana3soH YacToT BbIHY>KAEHHbIX kone6a-
HWI U NOSIBATCS HOBbIE PE30HAHCHBIE YACTOThbI, KOTOPbIX NPEXKE HE CYLLECTBOBAIO.
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CambIM 06bIYHBIM peLLeHneM npobrembl rMapaBNUYEcKOro pe3oHaHca ABAAETCH U3MeHeHUe COBCTBEHHOM
yacToThl konebaHuii oTcackiBalOLLEn TPyObl NyTEM BIyCKa UM MHXEKLMKM BO3ayXa. dhdekra MoXxHO o6uTbCs
ABymMs cnoco6amu. B nepeom cnyyae hopma 1 4acToTa «BUXPEBOro XryTay 3a paGoumm Konecom B 0TCAChIBAIO-
wiev Tpy6e (BbIHY)XAEHHAs YacToTa konebaHuin) U3MEHSIETCA, KOraa NoABOAUTCA BO3AyX, BTOPOM 3aKnio4aeTcs B
TOM, YTO PE30HaHCHAas YacToTa Camol OTCaCbIBAOLLIEN TPYObl UBMEHAETCA U3-3a MUBMEHEHUSI XapaKTEPUCTUK BYX-
drasHoro noToka (Boaa 1 B03ayx). Cneagyet ¢ 0CTOPOXKHOCTbIO NPUMEHATL AAHHbLIN METOA CTabMnu3aumm noToka,
TaK Kak B CIOXHbIX MM paBnnyecknx cUCTemax Bnyck BO3ayxa MOXET KakK YyCTPaHUTb Pe30HaHC, Tak U Cnocob-
CTBOBAaTb €r0 BO3HUKHOBEHUIO. [pyrum BaXkHbIM (hakTOPOM ABASAETCA TO, YTO KOrAa KONMUYECTBO BNyCKaeMoro
BO3ayxa npesbiwaeT 1,5 % (cTaHaapTHaa TemnepaTtypa u AaBneHue) ot pacxoga TypObuHbl, 3TO NPUBOAUT K
cHmkeHuto KM TypbuHbl, 0COOEHHO B ONTUMAanbHOM 30HE. [03TOMY BaXKHO HE NoAaBaTb BO3AyX NP HOPMarbHOM
CKOPOCTH OTKPbLITUA NIONATOK HanNpasnAIoOLWEro annapara, ecinu 3To He TpebyeTca AnA yCTpaHeHUsi pe3oHaHca.
Bnyck Bo3gyxa B 0TCaCbIBaIOLLYIO TPYOY Ha HepaC4ETHBIX PEXXUMAaX MOXET UMETL BnaronpusiTHoe BO3aenCTBUE
Ha 3)DEKTUBHOCTb TYPOUHBI.

CnegyeT UMETL B BUAY, YTO Npu 60nbLUMX 3arnyoneHnsx paguanbHo-0ceBbIX TYPOUH n 0coBeHHO TypboHa-
cocoB (06paTumbIx arperaTtoB) BO3ayx U3 atMocdepbl NOYTU He NOCTynaeT u ana 9¢hPEKTUBHOIO BAUAHUS HA
nynecauum notToka TpebyeTcs ero npuHyauTENbHaA noaada.

Mcnonb3yloT pasnuyHble TUIMbI BbINPAMUTENEN NOTOKA B OTCacbkiBatoLlel Tpyoe (KpeCToBUHbI unu pedpa) npu
9TOM, CHuxeHue KM TypOuHbl MeHbLUe, YeM NPU BNYCKe BO3AyXa, OAHAKO OHM MOTYT ObITb CPOEKTUPOBaHbI
ONTUMAanbHO TOMBKO A5t HEOOMBLLOro AnanasoHa pacxoaos.

7.3.4.4.5 Kone6aHuss MOLLIHOCTU WK 4aCTOTbI

Kone6aHusa MOLLHOCTM UK YaCTOTbl MOTYT BO3SHUKHYTb NPW YaCTOTAaX, BbI3BAHHLIX NYNbCALMAMMU AABNEHUS
B OTCachlIBatoLLeli Tpyde, 0COOEHHO, €Cnu OHM HAXOAATCA B Pe30HAHCe C rapaBnnYeCcKon cucTeMomn TpyGonpo-
BOAOB. BnimsiHne nynscaumii aaBneHus B oTcacbiBatowwen Tpybe Ha ruapocTaTtuieckoe AaBneHne B CNMPanbHO
Kamepe NpuBOAUT K konebaHuam Hanopa TypOuHbI, CneaoBaTenbHO, U MOLHOCTU. Takue cnyyaun vaile Bcero
BbI3BaHbI TUMOM NyNbCAaLMiA B OTCackiBatoLen Tpyoe, BOZHMKAIOLWMX NPU BBICOKMX Harpy3kax u 06bI4HO MOTryT
ObITb YCTPaHEHbI MYTEM YMEHbLUEHUA NyNbCauuii AaBneHus cnocobamu, ONUCaHHBIMU BbiLLE.

Kone6aHua MOLUHOCTM UMM 4acTOTbl MPU MEHbLUMX YaCTOTaxX MOryT ObiTb CBA3aHbI C HENPABUIbHBIM
BLIOOPOM NapaMeTpoB perynstopa. Ha ctaHumm, rie UMeeTcs HamepeHue yBENUYUTbL MakCUMAanbHYIO Harpy3ky
NOCTOSIHHAsA BPEMEHM arperata usmeHuTcs. Moatomy HE0BX0AUMO YTOUHUTL NAapaMeTpPbl perynsiropa Ans npuem-
Nemoro peryrnupoBaHus Ha BCEX pexxMMax paboTbl INEKTPOCTaHLMK (M30NMPOBaHHAs paboTa unm B CUCTEME).
MepexoaHble NPOLECCHI Takke AO0MMKHbI ObITb MPOBEPEHbI (M3MEHEHUE AABNEHUS U YaCTOThl BpaLLEHUsl). YBenu-
YyeHne MaKCcMManbHOro pacxoaa 00bIYHO Oo3Ha4aeT, 4YTo MakCumMaribHas CKOpOCTb 3aKpbITUA HaNpaBnAKLLKNX
nonarok 6yaeT yMeHbLLaTbCA, YTOObI n36exaTb Ype3MEPHOIO NOBLILLEHUS A4aBINEHMS B BOAOBOAE M CNIUPArbHON
kamepe. 3TO NPUBOAUT K YBENMYEHUIO PA3rOHHOW YaCTOThLI BPaLLEHUsi PU NONTHOM COpOCe Harpy3ku, YTo AOIDKHO
COOTBETCTBOBATL AONYCTUMBLIM 3HAYEHUSIM PA3rOHHOrO Yncna 060poTOB M NapaMeTpPaM YCTPOWCTB 3aLLUTbI OT
pasroHa. O6bIYHO BpaLLAOLLMECS YAaCTU NPOEKTUPYIOT C YY4ETOM CaMbiX TSXKESbIX YCIOBUI pPa3roHa, TEM He
MeHee f10/mkHa BbITb NPOBeAEHa AONOMHUTENbHAS NPOBEPKA U NONTYyYEHO NOATBEPXKAEHNE HAAEXHOCTU paboThbl
arperara B NpoLieCcce perynnmpoBaHus.

7.4 OueHKa BCNOMOraTesibHoro o6opyaoBaHus

7.4.1 OCHOBHbI€ MOJIOXKEHUSA

B npouecce peMoHTa TypOrHbl HEOOX0AMMO OLIEHMTb BIIUSIHUE PEMOHTHBIX PaboT Ha Bce 060pyaoBaHue U
XO3AWCTBEHHBIE CTPYKTYPbI TMAPO3NEKTPOCTAHLIMM.

HeoGxoaMMO pacCMOTPETL ABE Pa3nyHbIe kKaTeropun 060pya0BaHuS:

- BCIOMoraTesisHoe 060pya0BaHne, Ha KOTOPOE PEMOHT TYPOUHBI OKa3bIBAET HEMOCPEACTBEHHOE BIINSAHNE,
Hanpumep, reHepaTop, PerynaTop, MacnoHanopHas CTaHLMS, CIMBHbIE KIanaHbl, OTCEYHbIE 3aTBOPEI, KManaH cpbisa
BaKyyMma, XONOCTOW BbIMYCK, ypaBHUTENbHbI pe3epByap, HaropHbIi BOAOBOA, OTBOASALLMIA KaHan;

- obopyanoBaHue, Tpebyemoe Anst TEXHMYECKOro 0OCNyMBaHUS U PEMOHTA YCTPOUCTB U NpoYero o6opyao-
BaHWs, HaNpumMep, KpaH-6anku, NpUcnocobneHuns Ans pemMoHTa u MOHTaxa 0060pyaA0BaHUA U MHCTPYMEHTBI.

BrnusiHue pemoHTa TypOuHbI Ha BCnoMoratensHoe o6opyaosaHue 6yaeT onpeaensaTbCA OLEHKON cneayto-
LLMX KPUTEPUEB:

- pexxkum paboTbl ( Hanpumep, yBeNMYEeHUE KOMMYeCcTBa OCTAHOBOK/MYCKOB B A€Hb MOXET noTpeboBaTh
MOAEpPHU3aLIMM OMOPHO-YNOPHOrO NOALLUMMHMKA,  TaKXKe TOPMO3HOro/noAbeMHOro 060pya0BaHNs);
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- NepexoAHble PEXUMbl NPU U3MEHEHUMN HArpy3ku, 0OCOOEHHO MNpu yBenudeHun pacxoga (yBenudeHue
CKOpOCTM BpaLLIEHUs1 arperarta u noBbiLLeHUE AABNEHUS);

- NPUroAHOCTb PErynsiTopa;

- YBENUYEHUE OCEBON CUIbI U3-32 UBMEHEHUSA KOHCTPYKLUM HOBOTO pabouero koneca (MoXeT BOSHUKHYTb
HeoBX0AMMOCTb MOZEPHU3ALIMU CUCTEMbI OXNAXKAEHMWSI ONOPHO-YMOPHOTO MOALLUMNHUKA);

- pa3sroHHas yacToTa BpaLleHusi Hooro pabovero kosneca (HanpsHKeHUA B 3NeMEeHTax BpaLLaoLmxcs vac-
TEen 1 COOTHOLLIEHWUE C NPEeAEerbHON Pa3roHHOW YacTOTON BpaLLEeHuUs);

- PUCK BO3HUKHOBEHUSA HOBBIX MyMNbCaLWi NOTOKA U3-32 HOBOM KOHCTPYKUMK paboyero koneca, 0CO6EHHO
ANA pagnanbHO-0CeBbIX TYPOUH U 00paTUMBIX arperaTos;

- YBENUYEHMUE YPOBHS HIXKHETO Obedha Npu yBenu4e€HMU NponyckHOM CMOCOGHOCTU TYPOUHLI, KOTOPOE OKa3bl-
BaeT BMUSIHUE KaK HA HAanop TypOuHbI, Tak U HA BLICOTY OTCAChbIBaHUs (3arnybneHus)) TypouHbi;

- BIMSTHME HA BENUYMHY HAanopa npu yBenNM4eHUn MakCuMarbHO NpoNyCKHON cnocoBHOCTU TYpOUuHbLI (yBe-
nu4eHune ruapaBsnUYecKUX NOTEPb B BOAOBOAAX, NPOTOYHOM TPaKTe, OTBOAALLEM KaHane);

- MOLLIHOCTb knanaHa cbpoca gaBneHusi, Heo6xoaumasi Ans OrpaHUYEHUA MaKCUMAaNbHOTO AaBNEHUS U
4acToThl BpaLLeHusi npu cOpoce Harpysku (eCnu 310 YCTPOWCTBO NPUMEHSIETCS);

- paboTOCNOCOGHOCTL MMAPABNNYECKOrO 3aTBOPA U CUCTEMbI YNIPABIEHUA 3aTBOPOM.

BcnomorarensHoe o6opyaoBaHue, BO3MOXHO, ByaeT HyXaaTbCs B MOAEPHU3aUUU, KaK U cama TypOuHa.
OueHka BcnomoraTernbHoro 060py0BaHus He ONUCbLIBAETCA NOAPOBHO B HACTOALLEM CTAHAAPTE, 0AHAKO OTMEYa-
IOTCSl HEKOTOPbIE aCMNEKThI, KAacaloLLMECH HEMOCPEACTBEHHOTO BNIMSAHUA HOBOFO paboyero koneca u BO3MOXHbIX

N3MEHEHUI peXXMMOB PaboTbl HA BNEKTPUYECKON CTaHUUN.
CnepytoLyee BcnoMmoraTenbHoe 060pya0BaHne AOIMKHO ObITh OLIEHEHO:
- perynatop (cm. Tabnuuy 28);
- YNOPHbIN noawmMnHKK (CM. Tabnuuy 29);
- LUSKO3 1 BNYCKHbIE KnanaHbl TypbuHbl (cMm. Tabnuuy 30);
- cTpouTenbHble paboThl (CM. Tabnuuy 31);
- KpaH, nogbeMHoe obopyaoBaHue (cM. Tabnuuy 32).

Tabnuuya 28 — OueHka BCNoMoraTenbHOro 060opysoBaHus — perynarop

AcnekTbl
K paccMoTpeHuto

BosmoxHasn ApuvnHa

Bo3MoXHble AedcTBUSA

NPAMOA KOHTPOJSTb NPOMBILINEHHOW YacTo-
Tbl CUTHaNbLHOW CUCTEMOW ynpaBneHusi

KoHTponbHble Mogudukaummn, Heobxo-
AWMble rpynne onepauui

ABTOMaTu3aLusa ANA AUCTAHLUMOHHOIO
ynpasneHus

YnpaeneHue B W30NUPOBAHHOW CeTKe
WNn OTAENEHHOW Ha NOoKanbHY0 Harpysky

Heobxoaumele moaudukayum mexaHu-
YecKoW WHepLuu unu  rugpasnuyeckon
NOCTOSAHHOI ANA cTabunbHOro ynpasneHus

CooTtBeTcTBUE YBenuyeHue xoga AnA vrn/Hanpasnsio- Moaudukayua unu sameHa cepBoMo-
LMX nonaTok Topa H.a.

YBenuyeHue MakcuManoHOW MOLHOCTU Mopaudukauum B cucteme nogadu Mac-
n3-3a yBeNnu4eHUA pacxofa (NpONycKHOW | ma oT MacrioHanopHoi yctaHoBku (MHY)
cnocobHocTH) 3amMeHa/perynupoBka HanpasnsioLiero

M3ameHeHne B xapakTepucTUkax 3aKpbl- | annapaTa
TUA C HOBLIM NpoduneM HanpasnsoLWero M3MeHeHne nepBUYHBLIX NapaMeTpoB
annapara (H.a.), WiM W3MeHeHWe Xoaa | perynsTopa Wnu HacTpoek obpaTHol cBA3U
cepBOMOTOpa H.a., UNN BPEMEHU 3aKpbITUA

OyHKLMOHUpOBaHWe PasnuyHblii pexum paboTbl, Hanpumep, KoppekTtupoBka napaMeTpoB peryns-

Topa
3ameHa perynsaTopa (Hanpumep, Me-
XaHUYECKOro Ha aNeKTPOHHbLIA UMK Ha cuc-
TeMy, OCHOBaHHylo Ha lNporpammupyemomM
Noruyeckom Koutpornnepe (MJ1K))
WHTerpauna d@yHKUMIA perynaTtopa B
KOHTPONUpYIOLLei cucTeme yrnpasrieHus
YcTaHoBKa aneKTpu4eckoro ycTpoicTea
notpebneHuss aHeprum Ans obecneyeHus
MWHUMAarbHOW Harpysku B Liensx AocTuxe-
HWUSA UNK ynyYlieHnst ctabunsHocTn
Hob6aBneHue apdekra MaxoBuka
YMeHbLUeHWe CKOpoCTell 3aMeHO Bcex
WNK YacTu BOJOBOJOB
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Tab6nwuya 29 — OueHka BcomorarenbHoro o6opyso0BaH1st — YNOPHbIA NOALWMIHUK

AcnekThl
K paccMoTpeHuIo

BosmoxHaa npuuunHa

Bo3sMoXHble aelcTBUA

YBenuyexue
HOCTHU

MoLL-

YBenunyeHHas MakcumarnbHas npon3eo-
AUTENBHOCTL TYPOUHBI

MpoBepka nepefatoWnx KOMMNOHEHTOB
KPYTALLEro MOMeHTa

Moaudukauma wnu 3ameHa nepepato-
LMX KOMMOHEHTOB KPYTSALLEro MOMeHTa

MpoBepka 06MOTKM cTaTopa

lMepemoTKa cTaTopa reHepartopa

Peabunutauus cuctemsl Bo3byxaeHus
reHepartopa

lMpoBepka cMCTEMBI OXJTaXAEHUS reHe-
paTtopa

MoaundukaLm noBepxHOCTU BO3AYLLIHO-
ro oxnaxgeHusi (OCHOBHbIE OXNafuTenm re-
HepaTtopa)

Mapasnuyeckas oce-
BaA cuna

HoBoe npoextuposaHue paboyero kone-
ca

HoBble AnameTpbl YyNnoTHeHWiA koneca
UKW MeHbLIME 3a30pbl

YcTaHOBKa YCTPOWUCTB UNKU cucTeM Ans
BblpaBHMBaHUS AaBrieHusi, YTobbl yMeHb-
LUWTb OCEBOE YCurnue

MoaudukaLus ynopHoro nopLLMnHuka

Mogudukauma cuctembl oxnaxgeHus
YNOPHOro NOA LUMNHUKA

HoGaeneHue cuctembl Brpbicka Macna
noj BbICOKMM [aBrfieHUEeM Ans 3anycka-
OCTaHOBKW

YBenu4eHne Makcu-
ManbHbIX  JOMYCTUMBIX
nepexoaHbix 3abpocos
obopoToB

YBenuueHne MakcuMaribHO# MOLLHOCTH
6rioka C YMEHbLUEHUEM CKOPOCTU 3aKpbl-
TUS HampaBnalowen nonatku (yBenuyeH-
HOe BpeMsl 3aKpbiTUsl)

YBenudeHne MexaHU4ecKoh WHepLun
6noka

ApanTauusa AByXCKOPOCTHOIO 3aKpbITUS
HanpaensioLlei nonaTkn TypOuHLI

YBenuuyeHue nepexoa-
HO CKOPOCTW Wnu pas-
FOHHOW YacToThbl Bpalle-
HUS)

HoBoe
Koneca

YBenuyeHne MakcuMarnbHOro OTKPbITUS
HanpaBndatoLlel nonacTu

npoekTupoeaHue  pabodero

MpoBepku ©  mogudukauuu Bana,
KpecToBMHbI poTopa, 060408, NOMIOCOB,
HanpaBrsoWMUX U ONOP HanpaenALWWX

Kputnyeckaa vactota
BpallieHns (nonepeyHble
Unn KpyTUneHble koneba-
HUS)

YBenuyeHune pasroHHOW YacToThl Bpalle-
HWSA K NepBOW KPUTUYECKOWH CKOpOCTW arpe-
rata, cBs3aHHOe C YCTaHOBKOW HOBOro pa-
Houyero koneca

AHanu3 KpUTUYECKOW CKOpOCTU

Moaudukalus BpaLaioLuxca YacTei

Moaudukauma HanpaBnaoLWUX WA nx
OMOPHLIX CUCTEM

[Ho6aBneHune fononHUTENbHOW Hanpas-
nawoLwen

Tabnunuya 30— OueHka BcrioMoraTenbHoro 060pyAoBaHUa — LUMHO3 U

BMycKatoLLiue KnanaHsl TypGuHbi

AcnekThbl
K paccMoTpeHuto

BosmoxHaa npuuunHa

Bo3aMoXHble aelicTBuA

MMapaBnuyeckun pe-
30HaHC € NyNbCUPYIOLLMM
AaBleHUEM, NMOPOXAEH-
HbIM TypGUHOM

HoBoe paboyee Koneco, M3MeHeHue
YacCTOThl KBUXPEBOIO XryTa»

MoauduumposaHHasa oTcachiBatoLas
Tpyba

B3aumopeiictBue HanpasnsaoLWmMX nona-
cTell n nonacteil paboyero Koneca

AHanus pac4eTHOW rMgpoanHaMUKK U
aHanua HecTauMoHapHbLIX MOTOKOB

YcTaHOBKa CUCTEMbl WMM YCTpoWcTBa
A4NA nofgaBneHna Buxperh w/unu Mogudu-
Kauus 4acToTbl BO3ByxAeHUS

BcacbiBatowasa BosgyxonpueMHasi unu
BrpbickuBatoLWas Tpyba

Moaudurkaymm BoaonpoBoasLLei cuc-
TeMbl
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OkoHYaHue mabnuups 30

AcnekTbl
K paccMOTPEHUIo

BosMoxHaa npuunHa

Bo3smoxHble aencTBUA

MoBblweHne  nepe-
XOAAHOrO rnapaBNNYecKo-
ro AasneHus

MoBLiWeHNe faBreHnsi B CBA3U C BbICO-
KOW CKOPOCTbIO 3aKpbITUSI HanpaBnsowe
nonatku/urnel NpU HOBOM MaKCUMarbHOM
pacxoge

MoaudununpoBaTb XxapakrepucTUKKM 3ak-
pBITUA HanpaBnsAoLWen NonaTku/Mrab

OueHuTb 3PPEeKT YyBENUYEHUA CcKo-
poctu npn Gonee MeANEeHHOM 3aKpbITUK
HanpasnsoLWwein nonartku

Mogudukauum sogonposogsaLlen cuc-
TeMbl (3aMeHa UNK ycuneHune LWnio3sa)

CTpyKTypHasi LuenocT-
HOCTb BMYCKHOrO KranaHa
TypOMHbI

YBenu4eHHbIl MakcumarnbHbI pacxoa
unu MoauduruMpoBaHHoe BpeMs 3aKpbiTUS
B pesynerate yBeNUYeHUs MakCMManbHOro
pabouero gasneHus

CTPyKTypHblE MOAWUKALNK KnanaHa

CokpallieHMe  CKOpPOCTM  3aKpbITWA
KnanaHa unuW WUCNonb3oBaHWe MHOrocko-
POCTHOFO  3aKpPbITUA C  OrpaHUYeHUeM
nepexoaHblX 3deKToB NpU NPOEKTUpO-
BaHWN

dyHKLMOHanNbHas
NPUroAHOCTL  BMYCKHOO
KnanaHa TypGuHBbI

YBenudeHne Konuyectsa 3anyckos W
OCTaHOBOK 6noka

Mogudukayusa knanaHa u ero paboueit
cucTeMbl, 4Tobbl OH MOT BblgepxuBaTb 60-
nee 4acTble Harpysku

MoOLYHOCTL  BEHTUMS-
LIMOHHOI CUCTEMBI LLNt03a
AN SKCTPEHHOrO 3aKpbl-
TUSA 3aTBOpa BOAOMNPUEM-
HWKa, Korga nocnepHui
BbICTYMNaeT B Poru yCTpoii-
CTBa, NpepblBatoLLero no-
TOK

YBenuyeHue npepbiBaHUsA pacxoga B
BUAY YBENMYEeHUs MakcUManbHoro pacxoaa
TYypOUHBI

YBenuyeHne KonuvecTsa WNu pasmepa
BO3AYLWHbIX KNanaHoB

MpurogHoOCTL 3alUuT-
HbIX KranaHoB LUMo30B

YBenuyeHme MakcumarbHOro pa60qero
AaBlieHNA B CBA3U C yBEeJIMYEHUEM rngpaB-
Nn4ecknx nepexonos

Mogudukauusa/aameHa knanaHa
Hosblli HedTAHOK cepBoaBUraTens
HoBoe ynnoTHeHue

MpurogHocTb 3aTBO-
poB oTcackiBatoLux Tpy6
TYpOuHbI

YBenuueHue pacxoga B HWKHeM Gbede
KaK YyCTOWYMBOro, Tak U MNEPEXOJHOro, B
CBSI3U C YBENMYEHUEM  MaKCUMarbHOroO
pacxopa

Mogudukayumn knanada wnu 3atsopa

Tabnuya 31— OueHka

BcrnoMoraTtenbHOro o6opyaoBaHua CTpouTen

bHBIX paboT

AcnekTbl kK paccMOTpeHUo

BoamoxHasn npuynHa

Bo3MOXHble AeWcTBUA

YBenuuenve notepu
Harnopa B KaHane/TyHHe-
ne BepxHero 6beda

YBenuuyeHne MakcumanbHOro pacxoga
HeucnpaBHOCTb UnNu 3aknuHWBaHWe Ka-
Hana/TyHHens BepxHero 6beda

OrpaHuyeHne cKOpoCTM 3anycka pam-
Nbl UK CKOPOCTU 3arpy30qHOi pamnbl
OrpaHuueHne  MakcuManbHOM

rpy3ku
OumcTka, BbIpaBHUBaHWE UNW MOAUDU-
Kauus KaHana/TyHHens

pas-

MoTeHunansHo Gonee
BbICOKWI YpOBEHbL Bapua-
LM B BbiLLEPACNONOXEH-
HOW ypaBHUTENbLHOW Ka-
Mepe npu 3arpyske uunu
oTKase OT 3arpysku

YBenumyeHue MakcumarnbHOW pasrpysku

YBenuueHme MakCUManbHOW CKOpPOCTH
OTKPLITUSA/3aKpbLITUST HanpaBnsoLwei nona-
cTu/urnel

OrpaHu4eHUe CKOpoCTel U3MeHeHUs
Harpy3sku

OrpaHu4eHne MakcuManbHOW CKopoc-
TU 3aKpLITUA HanpaBnAoLWen nonacTu/urnsl

Mogaudukauusa ypaBHUTENbHON KaMepbl
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AcnekTbl K paccMOTPeHMIo Bo3MoXHas npuumHa Bo3MoXHble AelicTBuA
MoTeHumMansHo Gonee YBennmyeHne MakcumanbHoW pasrpy3sku OrpaHu4eHue pocTyna nepcoHana K
BbICOKUI ypoBeHb Bapua- YBenu4yeHne MakcuMmarnbHOW CKOpPOCTU | YypaBHUTENbHOMY pesepByapy
LMK B HUXKepacnonoXeH- | 3aKpbITUA HanpaBrisloLWein nonaTku YBennunTb BpeMs 3aKpbiTUS Hanpas-
HOM ypaBHWTESbHOM pe- nALWen nonaTku ANS HOBOW MaKcuManb-
3epByape npu noabope HOW pasrpysku
3arpyskn wu/unm oTkase Moaudukauma ypaBHUTENBHOrO pesep-
OT 3arpysku Byapa
YBenuyeHnne notepu YBenu4eHWe MakcuMaribHOro pacxoga OKOHOMUWYECKUIA aHanu3 ¢ Lenbto on-
Hanopa WM ypoBHsI Harmo- peAeneHus, ABNATCA NU yNydlWweHUs on-
pa Ans ycToA4NBOro BbICO- paBAaHHbBIMW ANSA OTBOASALLEro KaHana unu
Koro pasrpyska B 0TBOAS- TYHHens
LWMIA TYHHENb UMK KaHan Moaudukayum kanana unu TyHHeNs

Tabnuya 32— OueHka BcromoraTenesHoro o6opyaoBaHusi — KpaH, nogbeMHoe o6opyaoBaHue

AcnekTbl K paccMOTPEHUIO BosMoxHaa npuunHa Bo3amoXxHble aencTBUA

MakcumaneHas 3arpyska  Ans YBenuyeHune seca HOBbIX KOMMO- U3yuenne/moandukauua kpaxa
nogbema HeHTOB Groka 3amMeHa KpaHa

MpaBunsHoe pacrnornoxeHue HeperynspHoe ucnons3oBaHue PeMOHT © MOHTaX  HOBOro
MyHKTa Norpyskun (KpaH Wnu KpoHLL- HapyleHHas cTpykTypa o6opyfo- | noagvemHoro obopyaoBaHus
TeWH) B&HWA W perynaropos

BesonacHocTb  bYHKLUMOHWUpPOBa- Koppo3us u naHoc
HWSA (MexaHu4ecKkass U CTPYKTypHas
LieNoCTHOCTL) KpaHa

7.4.2 F'eHepaTOp U YNOPHbIA NOOWUNHUK

Mapaenuyeckas 0ceBas cuna MOXET UBMEHUTLCA C YCTAHOBKOW HOBOTO perynsaropa TypOuHbl Unu ¢ HOBbIM
MPOEKTUPOBAHWEM YNIOTHUTENEN PErynaTopa ¢ MEHbLUMMU 3a30pamMu. PaBboTocnocoBHOCTb YNOPHOTO NOALLMITHU-
Ka gormkHa ObITb NPOBEPEHA C YH4ETOM U3MEHEHUSA 0CEBOW CUnbl. BO3MOXHO NoTpebyeTcsa ycTaHOBKA BNPbLICKUBA-
IOLLIEr0 MACMNSAHOrO HACOCA BbICOKOTO 1AaBNEHUS C LIENbIO YMEHbLUEHNS HEraTUBHbIX NOCNEACTBUI Bonee 4acTbix
MyCKOB/OCTAHOBOK MMM PacCMOTPEHME BO3MOXHOCTWU UCNOMb30BaHUA BKNAAbILLEN YNOPHOTO NOALUMIHUKA C
HEMEeTanNMYECKUM NOKpbITUEM. [INg yCTONYMBON NOBBILLEHHON NPONYCKHOW CMNOCOBHOCTU TYPOUHBI MOXKET NOTpe-
BoBaTbCsi MOANUDMKALUS NOALLUITHUKA UITU CUCTEMBI OXNAXAEHUA Macna.

HoBblil perynsartop TypOuHbI B BLICOKOHANOPHOW YCTAHOBKE, €CNU NNaHUPYETCA YBENUYEHUE MAKCUMATbHOM
CKOPOCTMW pa3roHa, npeaycmaTpuBaeT NOBLILLEHHYIO YCTaBKy Pa3rOHHOW Y4aCTOThbl BPALLEHUSA U YBENUYEHHYIO Ne-
PEXOAHYIO0 CKOPOCTb MOBLILLEHUS JaBMNEHUs B NePEX0AHOM NPOoLEeCce, KOTOpas MOXET NPeBbILLIATL YCTaBKY (3a-
[JaHHYIO CKOPOCTb) U3-3a U3BLITOMHOTO NepexoaHoro AasneHus. NocneaHee MoXeT CTaTb MAKCUMAaribHOW CKOPO-
CTbIO ANA reHepatopa. B aToii cBA3K, HE0OX0AUMO ONPEAEnUTL HOBYIO YCTaBKY PA3rOHHOM YacTOTbl BPaLLEHUS U
HOBOE MaKkCMMarbHOEe 3HaYeHne pasroHHbIXx 060pOTOB. OTO 0COGEHHO BAXKHO, ECIIU ECTb HUXKEPACMOSNOXKEHHbIN
YpaBHUTENbHbIA pe3epByap, Tak kak NnepexogHoe NPEBbILLIEHNE CKOPOCTU MOXKET ObITb 3aTPYAHEHO U3-3a CHIDKE-
HWS1 YPOBHSA B YPABHUTENBHOM pe3epByape B TO XKe BPEMS, KOraa AUCTPUOLIOTOP BUAUT NEPEXOAHOE YBENUYEHUe
JaBneHus.

Ecnun yncno HanpaensiloLpmx nonacren Unu KOBLLOBbLIX nonacten (B ruapotypbuHe NensroHa) uameHsieTcs,
TO HE0OGX0AMMO NPOBEPUTL 3aBUCUMOCTb MeXay BO36YaatoLLemn 4acToToi M COBCTBEHHLIMM YacTOTamMu 000py-
[OBaHUSA, B YaCTHOCTU, AMNA BPALLIAIOLLMXCS YacTen.

Heobx0a1Mo NpoBEPUTL COOTBETCTBUE COEAUHUTENBHOTO (hnaHua Mexy BarioMm reHepaTopa 1 perynsito-
pPOM TYPOUHbI UK BaNoM TYPOUHbI. 3TO HE06X0AUMO ANA AOCTUXKEHUA COOCHOCTYU ABYX Y3I10B C LIENbIO CHUKEHUSI
MexaHudeckux konebanuin. MNpu 3ameHe kpenexxHbix 605ToB 605TTOB UCNOSb30BaTh COBPEMEHHbIE AMHAMOMETPU-
yeckune knoun. Ytobbl YMEHBLUWTL ONACHOCTb KOPPO3UOHHOTO PACTPECKMBAHUS, KpENEXHbIN KOHTAKT C BOAOBO-
ZAOM, JOMKEH ObITb BOAOHEMNPOHULIAEMbIM. 3TO 0CODEHHO BAXKHO ANSA FOPU3OHTANBHOIO Barna KOBLLOBbLIX TMAPO-
TYpBuH (rmapoTyp6uH MensroHa).
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B TypbuHax MNensToHa (C ropu3oHTanbHO UK BEPTUKAmNbHON OCbIO) U HANPaBNSAIOWMMK Ha Bany reHeparto-
pamMu, NOBEpPXHOCTL Barna 4acto NoABepraeTcs BO3AENCTBMIO BOAbI, MOITOMY B TAKUX MeCTax He06X0aMMO TLla-
TeneHoe obcneaoBaHne HK. BbisiBNeHMe onacHOCTU KOPPO3MOHHOTO PacTpeCKUBaHUSA NO3BONAET NPeaoTBPaTUTh
6onee cepbe3Hble HEMOMaAKu.

YBenuyeHue MOLLHOCTU TYPOUHBI MOXET ObITb OFPAHUYEHO MAKCUMarbHOW 6€30NaCHON MOLLHOCTbIO reHe-
paTopa, ecnu ero 6onee BbICOKasi MOLLUHOCTb HE yUUTbIBaNach Npyu NepBOHa4YanbHOM NPoeKkTUpoBaHumn. Mol
HOCTb TYpOUHBI MOXET ObITb YBENUYEHA, €CNU AKTUBHbIE YaCTU reHepaTopa 0OHOBMAIOTCA U CYLLIECTBYIOLLME KOM-
MOHEHTLI, TAKWE Kak OOMOTKM CTATOPa Uin poTopa, PErynspHO NPOBEPSIOTCA NPY MPOAOIHHMUTENBHOM MCNONb30Ba-
HuK. Kak npaBuno, HET He0BX0AUMOCTU AenaTh 4OPOrOCTOSILLIME UBMEHEHUS B CTPOUTENbHBIX paGoTax.

leHepaTopbl ¢ usonsumeirn 06MOTOK knacca b UMEIOT 3HAUMTENLHO BOMNbLUYIO TOMLUMHY U3ONALMU, YEM
COBpPEMEHHbIE CUCTEeMbl knacca ®, OCHOBaHHblE Ha 3MOKCUAHOW cmone/criioae. MNoatomy, ecnu snaaeney,
peLuaeT yCTaHOBUTb HOBYHO M30MALMI0 0GMOTKM cTaTopa knacca F, MOXHO yBenMuuTbL CeveHue MeaHoro NpoBoa-
HUKA, YTO MO3BOJSIUT YBENUYUTL MOLLHOCTL OT 20 % A0 30 %, 6e3 3HaunTenbLHbIX MoauduKauui reHepatopa u bes
3HA4YMTENbLHOrO YBENUYeHUsa pabovmx rTemneparyp 06MoTkU. MoXHO paccMaTpuBaTb BO3MOXHOCTb NPOEKTUPOBA-
HWUS HOBbIX NOMKOCOB, UCMOMb30BaHUE BbICOKOW NPONYCKHOW CMOCOBHOCTHU CrOEB cepaevHuKa ctatopa u Hemar-
HWUTHbIX MaTePUAarnoB ANA AOCTUXKEHUS KOHEYHOW Lenu (kpenneHust 06MOTKU, MOAepPHU3aLus NONIOCOB, BO3AYXO-
HanpasnawLme ycTpoucTea u T.4.).

MoBbieHe aPHEeKTUBHOCTU CUCTEMBI OXNAXKAEHUA reHepaTopa, 0COOEHHO NonacTen, yCTaHOBMEHHbIX HA
paboyem konece u kaHanax, KOTOpble OTBEYAIOT 3a OXITAXKAEHNE BO3AYyXa, NO3BONAET YBENUYUTL NPOU3BOA-
CTBEHHbIE MOLLHOCTU B PaMKax CyLLECTBYIOLLUX reOMETPUIECKUX PA3MEPOB C YMEHbLUEHUEM BEHTUNALMOHHBIX
noTepb.

7.4.3 PerynaTtop TypOUHbI

Ecnu HanpasnsiioLLme nonacTyi Uu MHXEKTOPHbIE UIMbl UBMEHEHDI UMK 3aMEeHEHbI Ui Ha TypOuHe ycTaBneH
HOBBII PErynaTop, 4To NPUBOANT K U3MEHEHUIO MaKCMMAanbHOTO pacxoAa TypOuHbl, TO HEOGX0AUMO YUUTbIBATb
M3MEHEHNS NapameTPOB OTKPbITUS/3aKpbITHA. He06Xx0aMMO NpoBEPUTL pa3Mepbl CEPBOMOTOPOB U, B YaCTHOCTH UX
XOAO0B U pasMepoB MacrnonoaBoasLMxX HaCOCOB M MacroHanopHOM yCTaHoBKWU. OTKpbITME XONOCTOro xoaa u
YBENUYEHNE CKOPOCTM nocne cbpoca Harpy3kn MOXKET 3HAUUTENBHO MEHSITLCS C HOBLIM PEryNATOPOM TYpOUHLI B
peakTUBHOW TypOuHe.

YBenuyeHme MakCMMarnbHOro pacxoga TYpOUHbI MOXET NMPUBECTU K YBENIUYEHUIO X0Aa HaNPaBNAOLLUX
nonacTen, MHXXeKTOPHOM UMbl UK nonacTen perynaropa Kannaa, 4To B CBOIO o4epeab, TpebyeT yyeTta xapakre-
PUCTUK CEPBOMOTOPA U MAcCrioHaNOPHON YCTAaHOBKMW.

MuHumanbHo gonycTumMasa AnuTernbHas Harpyska Ha pagnanbHo-0CceBble TYPOUHbI PPIHCUCA MNK HACOC-
TypOuHbI (0BpaTumMble arperatbl) U Ha caMmy PUKCUPOBAHHYIO nonacTb 0ceBou unu MI1-TypOuHbl unu Ha TypOUHLI
KannaHa B CBsi3u C MarnbIM pacxoioM B OTcacblBatoLLei TPy6e MOXET 3Ha4YUTENIbHO MEHATLCHA C HOBLIMM PETyIsi-
Topamu, 4YTo TpebyeT aganTaumm anropuTMoB yNpPaBneHUs.

7.4.4 BnycKHble U BbINMYCKHbIE 3aTBOPbLI TYPOUHbI, KnanaH copoca aaBneHus

3710 060pYyAOBaHME TOTO e CpoKa CryxObl, 4TO U TYpOUHA, HO OBbIYHO He Tak NOABEPXKEHO U3HOCY M KOPPO-
31K, MOCKOJbKY CITY>KUT, IMaBHbIM 00pa3oM, AN NePEXOAHbIX U pe3epBHbIX PYHKUMIA. X MexaHnyeckas Luenoc-
THOCTb W HAZ1IEXXHOCTb PabOoTbl 10MKHbI ObITh UCCIEA0BAHBI TAKUM e 00pasoM, Kak ¥ NpoYme BONpoChl YHKLKMO-
HUPOBAHUSI TYPOUHDI.

YBenuyeHue Hanopa (yaenbHow ruapaBnuyeckoii 3Heprin) TypbuHbl (MOBLILLIEHWE YPOBHSI BEpXHErO Gbeda
U CHUXKEHNE YPOBHS HUXKHEro 6beda) nu MakcuMarnbHOro pacxoga TypOuHbl noTpebyeT NonHONM NpoBeEPKK
KOHCTPYKLMM KnanaHa u ero onepawLuoHHOl CUCTEMbI U X CMOCOBHOCTb paboTaTb HageXHo u 6e30nacHo npu
aBapUMHOM OTKITIOHYEHUN.

Heo6x0aUMO yUMTbIBaTb AONONHUTESNBHLIA aCMeKT, 8 UMEHHO BO3MOXHOE YBENUYEHWE TPEHUSA B MOALLMMHU-
Kax Unu BTyJIKax pasbema unu 3aTeopa, BpaLLatoLLerocs gucka c Te4eHuemM BpeMeHu. Ecnu saaTeopel ocralorcs
OTKPbITbIMU B TEYEHUWE ATIMTENLHOTO BPEMEHU, TO KOS(PPULIMEHT TPEHUS B NOALUMIMHMKAX UMK BTYIKaX MOXET yBe-
TNUYUTBLCA M3-3a KOPPO3UU, 3arpsA3HEHUSI MOCTOPOHHUMU YacTMLAMU UM APYTMMUW MaTepuanamMu, YTo NPUBEaET K
CHWKEHUIO X HAZEXKHOCTU B YCMOBUSAX CUTYaLMM aBapuiHOro cépoca Harpys3ku.

Ecnu onopHas cucrema TypbuHbl M3HOLLEHA, TO MCMOMb30BaHMe TaKoro BCMOMOraTesibHoro o6opyaoBaHus
1 ONOp, a TAKKE aHKEPHBLIX OOMTOB AOMKHbI ObITh MONHOCTBIO NPOBEPEHBI.

7.4.5 JononHuTenbHoe 060pyaoBaHue

CTpeMneHue Kk NoBbILLEeHNIO 3chheKTUBHOCTU BKNIOYAET B ce0s cokpaLLeHue noTpebneHns SHeprm BCrnomo-
ratenbHbiM 060pyaoBaHMEM. [Ans JOCTMXKEHUS 3TON LieN, MOTOPbI HACOCOB U KNAanaHoB C BLICOKUMU 3HEpronote-
pPAMW MOTYT GbITb 3aMEHEHI.
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PekoHCTpyKUMA reHepaTopa TpebyeT M3MEHEHNI B CUCTEME OXIaXAEHUSA BOAbI A8 BO34YX00Xaxa ato-
LLMX SNIEMEHTOB reHepaTopa Ha NOBEPXHOCTU. PacyeT sHepreTuyeckoro 6anaHca Hapsay C OLEHKO 3aTpart no
aKcnnyatauum u TeEXHUMECKOMY 06CNYXMBaHMIO NOKAXKYT, YTO fyLLe MCMOMb30BaTh: OTBOA BOAbI Yepes Hacoc-
HYIO CUCTEMY UMK OTBOA BOZbI MO BbILLEPACNONOXKEHHOMY BOAOBOAY C MPUMEHEHUEM YCTPOUCTBA ANIA CHUKEHUS
JaBneHus.

OAaHWUM 13 NOAXOA0M K YNYYLLIEHUIO ABNSIETCA 3aMEHA CMA304YHbIX MATEPUANOB C BbICOKOW CTENEHBIO BA3-
KOCTM Ha COMOCTaBMMbIe, MMetoLLme Gornee HU3KYH0 CTeneHb BA3KOCTU, FAe 3TO A0MNyCKatoT TEXHUYeckue Tpebosa-
HWSA K nogLumnHukam. MoXXHO paccmaTpuBaTh MCMONMb3oBaHue GuopasnaraembiX CMa3o4vHbIX MaTepUanos 1 rua-
paBnUYECKUX XUAKOCTENR. ECnM TMN CMa304HbIX MaTeprarioB UMK rmapaBIMyeCcKon XMAKOCTU USMEHSIETCS B Npe-
Jenax uMeroLencs ruipaBnuyeckon CUCTEMBbI, TAKYHO CUCTEMY HEOBX0AMMO TLIATENLHO NPOMLIThL Nepes NnpuMe-
HEeHWeMm CMa3ku HOBOIO TUNA, TaK KaKk OCTaTOYHbIE KONM4YeCcTBa CTaporo CMa3o4vHOro BeLLecTBa MoryT BbIiTb He
COBMECTUMbI C HOBbIM NPOAYKTOM. COBMECTUMOCTL J11060ro HOBOTO NPOAYKTA C PE3UHOBLIMU U NONMMEPHBIMU
YNIOTHEHWUAMM, CUCTEMON NOKPLITUA UM MaTepuanamu Komnec, KranaHoB 1 T. 4., HeobxoaMmo NoaTBEpPAUTb. B
cryyae ucnonb3oBaHusa Guopasnaraemelx CMa3o4HbIX MaTepuasnos, HE06X0AUMO yAOCTOBEPUTLCS, UTO OHU He
OyayT KOHTaKTMPOBAaThb C BOAOM, TaK KaK TAaKO KOHTAKT MOXET NMPUBECTU K PA3NOXKEHUIO U NPEXDEBPEMEHHOMY
CTapeHuIo CMa3oYHbIX MaTEPUaroB.

3ameHa ynnoTHeHuii Bana TypOuHbl TpebyeT NpoBEepKM HaAEXHOCTU UX OXITaXAEHUS U CMa3K1 NpU nogave
BOAbI.

M3ameHeHus 0ceBOoro rmapasnuyeckoro yeunus TypOuHbl TpeOyoT NPOBEPKU JLOCTOBEPHOCTM XapaKkTepUCTUK
CMa3o4yHOro Macna u oxnagarooLllend CUCTEeMbl YMOPHOr0 MOALLUMMHWMKA U €ro CUCTEMbI OYMCTKM Macna ot
napos.

MocTaBka HOBOTO perynATopa MOXeT noTpeboBaTh M3MEHEHUI B CUCTEME aspauymm oTcacbkiBatoLLel TPyObl
unu ee 3amMeHbl. B HeKOTOpPbIX Crny4yasx KONMMYECTBO BO3AyXa, Heobxoaumoe ansa ctabunusaumm paboTsl
YCTaHOBKU, MOXET ObITb 4OCTATOYHO, YTOObI NPUBECTU K AUCOanaHcy CUCTEM OTOMNEHNUSA U BEHTUMAUMU, 0COBEHHO
B Cry4ae noA3eMHOI 9NEKTPOCTaHLUM.

7.4.6 OGopyaoBaHue OnA nogbemMa, AeMOHTaXa U PeMOHTa

CambIM TSXKENbIM NOABEMOM, HA KOTOPbI paccYMTaHbl KpaH SNEKTPOCTaHLMK U NOAKPAHOBLIE NYTH,
asnseTca cobpaHHoe pabouee koneco TypOuHbl U reHepatopa. ObopynoBaHue Heobx0AUMO ANa AEMOHTaXa
TypOuHBlI M reHepartopa, OyaeT NpoucxoauTb pas B AecATuneTus. Mepea HavYanom KanuTanbHOrO PEMOHTa
HeobxoAMMO NPoBEPUTL U UCNLITaTL 060pyAOBaHME B paboTe U CUCTEMY ONOP NPU HOMUHASBLHOW Harpy3Ke U
NPOBEPUTb yAEPXKAHME rPy3a 1 PacrofioKeHWe Camoro KpaHa.

KpaHbl B MaLLMHHOM 3ane JOImKHbI ObiTk B COCTOAHMKU CNPABUTLCA € MOOLIM YBENUYEHUEM PACHETHBIX
Harpysok npu HOBLIX U, BO3MOXHO, Gonee TshkenbiX yanax. Oco60e BHUMaHUE AOSMKHO yAENATLCA NPOEeKTUPOBa-
HUIO KPIOKa KpaHa, NOABLEMHbIX LUTU(TOB 1 NOABLEMHBIX NPpUCNocotneHui ans o6ecneyeHns MX COBMECTUMOCTU C
CYLLECTBYIOLLMMM U HOBbLIMM Y3Namu.

7.4.7 LLno3bl U NpoYne BOAHbIE KaHAsbI

YBenuyeHue MakcuMarnbHOro pacxoja Wnu yaenbHOM ruAapaBnMYecKon dHeprumn (Hanopa) Tpebyer
TWATENbHOro NepecMoTpa rMapaBnMUeckux nepexoHoix npoueccos. MakcumanbHoe nepexoaHoe ysenuyeHue
JaBnenna OyaeT yBENMMUMBATLCA MPONOPLMOHANLHO YBENUYEHUID MAKCUMMAanNbHOIO pacxoaa, eCnu Bpems
NOBOPOTA HaNPAaBNSAIOLLEN NMONATKU UMM CMELLIEHNS UHXXEKTOPHOW UMbl NOAAEPKUMBAETCA NOCTOSAHHLIM. Takoe
uccneaoBaHue JOmKHO ObITb BCEra OCHOBAHO HA NOCNeAHUX DAKTUHMECKUX U3MEPEHUSIX YBENUYEHNUA AaBNEHUs!
M CKOPOCTU, 4TOObl YOEAUTLCS, YTO UBMEHEHUS B NPOEKTUPOBAHUM, KOTOPblEe Obinu cAenaHbl ¢ Havana
JKCNAyaTauum, yYTEHbl, Kak U U3MEHEHUs B KOI(DULMEHTAX TPEHUS TYHHENEH, LUMIO3OB U KNanaHoB. 3T0
aKTyanoLHO ANns CTaHUMK C ANMHHBIMU TYHHENAMMW, YPaBHUTENbHbIMM pe3epByapamu Unu C ApPYrMMu
KOHCTPYKTUBHbIMU OCOGEHHOCTSIMM.

Mynbcauum pasneHus B otcacbiBaioLlei Tpybe TypOuHblI UNK Bbi3BaHHbIE B3aMMOAEWCTBUEM NONATOK
HanpaenAOLWEro annapata u nonacrei TypOMHbI, YUCNO KOTOPLIX MOXET ObIThb Pa3NUYHbLIM NPU HOBOM
NPOEKTUPOBaHUM, HEOBXOANUMO TLLATENbHO YYECTb U OLIEHUTD.

8ameHa nonacren NOBOPOTHO-FNIONACTHON TUAPOTYPOUHBLI (MMApPOTYPOUHbLI KannaHa) ¢ NOBbILLEHHBIM
MaKcMMarnbHbIM pacxoaoM TpebyeT npoBeAEHUs UCCNeAOBaHWUN MMAPABAUYECKUX NEPEXOAHbIX NPOLECCOB U
UX NOCNeaCcTBUM ANA 3aKknagHbIX YacTen.

YBenuueHme MakCUManbHOro pacxofa MOXET NPUBECTM K YBENUYEHUIO TMAPABNUYECKUX NOTEPb UK
BO3AYyXOBOBNEKAOLMX BUXPEN NpU BIyCKe BO3yxa. 3TO ABNEHUE HEOOXOAUMO YUMTLIBATL ANA YCTPAHEHUS
o6pa3soBaHusi BUXpel Npu NepenpoeKTMPOBaHNN.
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OtcacblBaroLlan Tpyba ABnseTcsa BaXKHENLWNM KOMIOHEHTOM, €CN HE0OXOANMO YBENUYUTL MaKCUMarb-
HbIi pacxo M MOLLHOCTb TyPOUHLI MPU MONHO Harpyake. 3T0 0COOEHHO BaXKHO A1 HU3KOHAMOPHLIX 3NEKTPO-
CTaHUuii (C HU3KOM yaenbHON rnapaBnuyeckoii aHeprueit). Takum obpasom, uHorga crout caenarb CFD aHanus,
KOTOPBIii BKMIOYAET OTCaCkIBaIOLLYO TPYOY M OTBOASILLMIA KaHaN C LENbIo ONTUMU3aLMM 0TCACkIBAOLLEN TPYOhI
“nu oopmbl KaHana.

7.4.8 MNocneacTBus U3MEHEHUI B rMAPaBIIMYECKON 3HEPrumn CTaHuUMm (Hanope)

B HeKoTOpbIX cry4yasx ruapaBrnuyeckne XapakTepucTUku BOAOTOKA MEHANNCH B TEYEHUE rof0B SKCITy-
arauuu, Hanpumep:

- NOBbILUEHWE YPOBHS BOAbI B BEpXHEM Obede C MCNOoNb30BaHUEM LLUTOB UMK APYrUX CPEACTB;

- CHUXXEHUE YPOBHS BOAbI B HUXXHEM Obedhe n3-3a 3p03uun pycna pekn unm noHWKEHUS NN YCTpaHeHUs
LLIMTOB Ha HMXKEePACMOMOXKEHHON MIoLaake.

M3ameHeHune ypoBHSA BOAbI HUXHETO Bbedha TpebyeT NnpoBepkmM BbICOTbI 0OTCAChIBAHUSA (K03dhcpuumeHT Toma),
4yT06bI 06ECNeYnTb aAEKBATHYIO 3aLLUUTY OT KABUTALMOHHO 9p03uKn. 3TO MOXKET TaKXe NOBMMATL HA 4acTOTY U
WHTEHCMBHOCTb BUXPEi B NTONAcTHON cucteme TypOuHbl M Ha Nynbcauumn AaBrieHUA B CAMON OTCacbiBaloLwwen
TpyOe, KoTopasi B CBOK o4epeb, MOXET OblTb UCTOMHMKOM rMAPaBIUYECKOr0 pe3oHaHca. CHUXEHUE ypoBHSA
HWXHero 6bedha Ans 4aHHOTO pacxoaa 0coBeHHO BaXHO B CIy4ae UCNONb30BaHUs 06paTUMbIX arperatos, Tak kak
3TO MOXET MOBMNUATL HA 3aLLUMTHbIE PELUETKW NMPU PEXUME HAKauKn U NOBNUSIET HenocpeacTBeHHO Ha NPSH
(gonycTuMbIin KaBUTALMOHHbIN 3anac).

8 MpoekTnpoBaHne ruapaBINYECKON KOHCTPYKUNU U BapUaHTbl OLLEHKU paboTbl

8.1 OOwwme nonoxeHunA

Mocne NpuHATUA peLleHns o npoBeaeHun paboT NO BOCCTAHOBAEHUIO TMAPOTYPOUHHOW YCTAHOBKM, PEKO-
MEHZYETCA PACCMOTPETb BCE BO3MOXKHbLIE BAPUAHTbI YIYHLLEHUI, KOTOPbIE MOTYT ObITh CAeNaHbI C UCNONbL30BA-
HWEM HOBBIX TEXHONOIMYECKUX Pa3paboToK, NOSBUMBLLMXCS NOCNE CO34aHUA CYLLECTBYIOLLEH MaLUMHbI.

3710 06bIMHO NpMBOAWT K pa3paboTke HOBOM KOHCTPYKUMM paBoyero koneca u, B HEKOTOPbIX Cry4asx,
HanpaensAOLLEro annapara u HOBOM moaudukauum otTcacbiBatoLLel Tpyobl.

MpoekTpoBaHWe HOBOW NMAPaBANYECKON KOHCTPYKLMWN MOXET NPOBOAUTLCA aHANMUTUHECKUMU METOAAMM
BbIYUCMUTENBHON TMAPOAUHAMUKW UNM UCNBITAHUI C UCMIONL30BAHMEM MOAENM B NabOpaToOpHbIX YCNOBUS, a
Yallle BCero covetaHnem o060mMx MeTOA0B.

B HacTtosLee BpeMa UCnbiTaHUA C UCNorb3oBaHUEM MOZIE€NU ABNAIOTCA NMy4LLUM cnoco6om noareepxae-
HUSI TOYHOCTU PACHETOB NPOEKTMPOBAHUS U, NPEXAE YEM MPUCTYNATb K CO34aHNUI0 MOANMDULIMPOBAHHBIX OMNbITHLIX
obpasLoB, pekOMEHAYETCA CHavana NpoOBECTU MCMbLITAHUSI C UCMONL30BAHMEM MOAENM ANA BCEX KPYNHbIX
yCTaHoBOK. M3aMeHeHne ruapaBnuyeckoi KOHCTPYKLMK Ansi nio6oro Tuna Hacoca-TypouHel Bcerga cneayer nna-
HWPOBAaThL C UCMONb30BaHMEM MoAenu. OaHAKO AN HEOONbLUMX YCTAHOBOK B KAYECTBE OPUEHTMPA HaLLE UCTIONb-
3YIOTCA UMEIOLLMECS PE3YNbTaThl UCNbITAHUIA MOAENEeH CXOAHON MMAPABIUYECKOW MaLUUHBI.

OKoHYaTenNbHbII pPe3ynbTaT MOXHO TaKKe NPOBEPUTL C MOMOLLbIO UCMbITAHUI NPOTOTUNA, OAHAKO, HA AaH-
HOW CTaguu, BO3MOXHOCTb BHECEHUA U3MEHEHWUI, B Crlyyae 0OHapYXXeHUA 3aTPyAHEHUN, CYLLLECTBEHHO HUXE,
4YeM Ha CTaaum UCTbITaHWi C UCMONb30BaHMEM MOZENM A0 Ha4Yana Bbibopa nporoTuna. UcnbiTaHue npoToTuna He
ABMAETCA CpeAcTBOM pa3paboTku, a Ckopee CpeACcTBOM, MO3BOMSIOLMM ONPEAEnUTb, HACKONbKO YAa4HbIM
ABNAETCHA KOHCTPYKLMSA, B 3aBUCUMOCTU OT KOHTPAKTHbLIX 06513aTE€NLCTB.

O6beM ruapaBnuyeckux MCCrIeA0BaHMIA M UCTILITAHUI C NOMOLLBIO MoAenu ByaeT onpeaensTbCa B 3aBUCKH-
MOCTM OT UX NPUMEPHOI CTOMMOCTU U HEOBXOAUMOCTHU, C Y4ETOM TEXHUYECKON CIMIOXKHOCTU NpoekTa. Hanpumep,
ANS KPYNHbIX NPOEKTOB NPUMEPHAs CTOMMOCTb MMAPAaBNYECKUX UCCIIEA0BAHUI U UCTILITAHWI C NOMOLLbIO MOJIE-
nm BygeTt mMana no CpaBHEHMUIO C 06LLUM 06 HEMOM BIIOXKEHUI, NOITOMY NPUHUMAETCA PELLEHNE O HEOBX0AUMBIX
rMapaBNMYecKMX UCCeA0BaHUsIX U UCTILITAHUSIX C MOMOLLbLIO Mogenu. [ing HebonbLIMX MaLMH C XOPOLUMMU
pesyrnsraramu ruapaBnMyeCckuX UCMIbITAHUIA AHANOTUYHBIX MALLMH, MUHUMATbHbIE HATYPHbIE IMAPaBNUYECKUe UC-
NbITaHWsA OyayT HeobX0auMbI M AOCTaTOMHbIL. [iNs NPOEKTOB CpeAHero pa3mepa o6bem uccnegosaxus byaer
onpeaenarbca MHAMBUAYArbHO.

Pasmep cuHaHcupoBaHusi pa3paboTku onpeaensieTcs TeM, «kakoBa HAaCTOSALLAA CTOUMOCTb CHUKEHUS
appekTMBHOCTU paboTbl 06OPYAOBAHUA, KOTOPOE MOXET NPOU3OWTHU, €CNU He NPOBOAUTL ONpeENeHHbIe
rnapaBnuyeckue UCCrefoBaHUA U UCMBLITAHUA C MOMOLLBLIO Moaenu?» CHmxkeHue achdekTMBHOCTU paboThl
06opynoBaHWA — criefiCTBME YMEHbLUEHWS BbIXOAHON KPOMKM NpoToTuNa. B3se 3a 0CHOBY Npenonaraemsii
o6bem paboTbl 3aB0AA, MOXHO OLIEHUTE MPUMEPHBIN Pe3ynbTaT CHKEHUS 3¢hhekTUBHOCTM paBoThl 060pya0BaHUS
Ha 0,5 % nHa 1,5 %, cpaBHMB €ro CO CTOMMOCTbIO NPOBEAEHUS TMAPABNUYECKUX UCCNEAOBAHUIA U UCTILITAHUIA C
MOMOLLIbIO MOAENM U 060X METOA0B UCCNEd0BaHUS.
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[laHHbIN NPOLIECC HAYMHAETCA HA CTaAMKU TEXHNYECKOr0 060CHOBaHUS: 06bEM, XapakTepUCTUKKU M 0cobble
[leTanu Kaaoro oTAenbHOro NPoeKTa A0MKHbI ObITb MPUHATHI BO BHUMAHUE. BbisIBNIEHUE TEXHUYECKUX TPYAHO-
CTEN ANA KaXaoro nNpoeKkTa Ha ctagum TexHUYeckoro o6ocHoBaHus TpebyeT onpeaeneHus satpaT npom3BoaunTe-
neil Ha BbIMONHEeHNe PasnUYHbIX BAPUAHTOB 1 OLLEHKW MCMONb30BaHUs TMApaBnuyYeCcKUX UCNbITaHWUIA Ha cTaaum
NMPOEKTUPOBAaHUSA.

VccneaosaHue ¢ MOMOLLIbIO MOAENWY NPOBOANTCSA NOCIE NOANUCAHUA KOHTPaKTa C onpeAeneHHbIM NoaApsa-
4yukoMm. B cnyyae 0coB0 KpyMHbIX NPOEKTOB HEKOTOPLIE BNaaenbLibl NPEeANoYUTaloT NPOBOAUTL TLATENbHbIE
rmapasn4eckue nccneagoBaHunsA U UCnbiTaHUA C NOMOLLBIO MOAENU HA CTaauK AETaNbHOIO N3y4EeHUA NPOEKTa,
3aKMOYUB KOHTPAKT UMK HECKOMbLKO C NOTEHLUMAaNbHLIMU NOAPSAYNKAMI, Pe3ynbTaThl paboTbl KOTOPbIX MO3XKe NPOo-
BEpSAIOT B He3aBucuMOW nabopartopuu. Mpu 3TOM HEOGXOAUMO 3anpPOCUTL OT NOAPAAYMKA NOTEHLMANBHYIO
npUObINb, CTOMMOCTb MMAPABAUYECKUX UCCIIEA0BAHMIA U UCTBITAHUIA C MOMOLLIBIO MOAENU U CTOUMOCTb NMOCTaBKU
pabouero koneca u BOCCTaHOBNEHUA BCei TYPOUHLI. Takum 06pa3om, MOXXHO OMpPeAennTb PasHULY CTOUMOCTU
BbIMOJSIHEHUSA UCCNEA0BaHUIN HE3ABUCMMO OT 00LLEN CTOMMOCTM NPOEKTA.

Utobbl CKOHCTPYMPOBAaTL HOBblE AeTanu ANA CTapbiX MALLMH, 0COGEHHO pabounx KONec, CMEeXHble
3MeMEeHTbI CyLLECTBYIOLLEH NPOTOYHON YacTn HE0BX0AUMO BKMIOYUTL B MOZIENMPOBaHME NOTOKA. YUTO TUNMYHO
ANS BOCCTAHOBMEHWUA M MOAEpPHU3aLMM CYLLUECTBYIOWMX TYPOUH, rae Gornbluyio 4acTb CTapbiX AeTanemn He
3aMeHsI0T. CNporHo3uposaTh paboTy HOBbIX AeTanei BO3MOXHO TOMNbKO C y4ETOM B3aUMOBIUSIHUS CYLLIECTBYIO-
Lwmx agetanen. Takum o6pa3om, BOCnponsseaeHne TOHHON hOpPMbl U COCTOSIHUS CTapbiX A€Tanei Bo BpeMsi Moe-
NMpPOBaHKUA NOTOKA W UCNBITAHWUA C UCNIONb30BAHUEM MOAENN MOXKHO UCMONb30BATb NPU U3FOTOBJIEHUW TOYHOM
YUCIOBOIN MOAENU AaHHbLIX AETaNEN.

8.2 PacyeT ruapaBn1M4eCKOl KOHCTPYKLUKN

8.2.1 OcHOBHbIE NOMOXEHUS

AnAToro, ytobbl pacyeT ruapaBIUYECcKO KOHCTPYKLMM 0Ka3anca 9KOHOMUYECKU LenecoobpasHbiM, ero
cneayet NPOBOAUTD, YYUTLIBAA CrEAYIOLLIME BOMPOChHI.

Bbi6op nporpammHoro o6ecneveHus:

a) nporpammHoe obecnevenune (2D unm 3D, BA3Kas ¥MAKOCTb MNu 6e3 yyeTa BA3KOCTU, CTAaLMOHAPHBIN UK
HecTaLMOHAaPHbIN NOTOK) AOIMKHO BEIOUPATLCA C yHETOM A€Tanu ANA pacHeTa u 06uen CTOMMOCTU NPOEKTa;

b) 06bemM pacyeTHoO YacTu:

1) pacyeT BCen TypOUHbLI UM TONMBbKO HEO6X0AUMBIX KOMIMOHEHTOB;

2) pacyert cyLlecTByoLen TypbuHbI UM BOCCTAHOBNEHHOW TYPOUHbI, Unu obeunx.

Bbi6op nporpaMMHoro obecneyeHus, a Takke onpeaeneHme oobema BblYMCNEHUI ByaeT NpOBOAUTLCS UH-
AnBUAYanbHO NO NPOEKTY M y4UTbIBaTL pasMmep, pabodee COCTOSIHUE U Apyrine HeobxoguMmble TpeboBaHUs K Typ-
OuHe, noanexatlei BOCCTaHOBMEHMIO.

Hanuune caMmbix COBPEMEHHbLIX METOAOB BbIMMCNUTENBHON rmapoamHamukmn (BI) nossonser CBECTU PUCK,
CB13@HHbBIIN C BOCCTAHOBMEHNEM, K MUHUMYMY. MNpumeHeHne meToaos B aBnaeTcs AnUTenNbHOM NpoLeaypo 1
MO CTOMMOCTM MOXET NPUBNMXATLCA K KpaTKOW NporpaMmMe UCMNbITaHMS C UCMONb30BaHUEM MOAENN.

8.2.2 Ponb B

Yucnoeoe mogenupoBaHue notoka unu B (Bbl4McnuTensHasa ruapoanHamMmnka) SBNAETCA MOLLHbIM MHCT-
PYMEHTOM MU YCIOBUM NPABUILHOrO UCMNOMb30BaHUS U MOHUMAHKUS €ro OrpaHMYeHUin B npuMmeHeHun. MNpu npose-
JAEHUN BOCCTAaHOBUTENbHbIX paboT, OHO MOXET UCMNOMNb30BAaTLCA ANSA:

- NPOEKTUPOBAHMA HOBLIX A€Taneun 4nsa crapbiX (CyLLECTBYIOLLMX) MALLMWH;

- aHanu3a TeYEHUs XMOKOCTU B NPOTOYHOW YaCTH CYLLECTBYIOLMX MALLWH, AN NOHUMAHUA U PEeLUEeHns
npo6nem, CBA3AHHBIX C ABUKEHNEM XNOKOCTHK;

- NOTEHUMANBHOIO yny4LeHust 3PMPEeKTMBHOCTHU, CBA3AHHONW ¢ mMoaudpukaumen npocunsa (MoxeT ObiTb
pa3paboTaHo Ha OCHOBaHMK aHanu3a B n noaTBepXAeHO NCNLITAHUSIMU MOAENEN), C YH4ETOM 9KOHOMUYECKOTO
aHanusa.

B TeueHue Bcero npouecca paspaboTku KOHCTPYKUMIA ANS ONTUMU3ALMN HOBbIX MALUMH MW NNAHUPOBAHUA
paGoT N0 BOCCTAHOBAEHUIO MALLMH NpuMeHeHne B[] n03BONSAET COKpaTuTb KONUYECTBO U3MEHEHUIN (H3NYECKON
MOAENMN Ha UCTbITATENbHOM YCTPOMCTBE ANs NONyYeHUs TpebyeMblX SKCMyaTauuOHHbIX XapakTepucTuk. MoxHo
YMEHbLUUTb KAaBUTALMIO, YTO NPAKTUYECKU HEBO3MOXKHO CAENaTb NPM UCNONb30BAHUU KNACCUYECKUX METOAO0B
pa3paboTku, NpUMEHABLUKUXCA A0 nosiBneHusi B, npu TOYHOM HACTPOWKE BO BPEMS UCTILITAHUI C UCNOSNb30BA-
Huem moaenu. Tak kak npu YUCNREHHOM MOAENMPOBaHUK pacnpeaeneHne AaBneHus Ha KIoyeBble AeTanu pabo-
Yero Kkoneca rmapoTypouHbl M APyrme NOBEPXHOCTU MALLMHBI MOXXHO NPOBEPUTL U ONTUMKU3NPOBATL pacnpeaesne-
HWe NoToka u Gonee pasHOMEpHOE pacnpeaeneHue AaBneHus.
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Mcnonb3oBaHue Bl nomoraet BbiiBUTb HEMCAPABHOCTU B paboTe TypOuH CyLLECTBYIOLLMX SNEKTPOCTaH-
L. AHanu3 noToka no3BoNAET MOHATb NPOMCXOAALLME B HEM MPOLECCHI. Bornee BaXkHbIM ABNAETCA TO, 4To B
NO3BOIISIET NPOBECTN CPABHUTESbHbIN aHan3 BapuaHTOB NpU yCTPaHEeHU M OTAeNbHON HEMCNPaBHOCTM NOTOKA,
nyTeM M3MeHeHNs YUCTEHHbIX NokasaTternei hopM AeTanei u u3y4eHus COOTBETCTBYIOLLMX U3MEHEHWI B MONY-
yuBLLEWCHA MOAEnu noToka. MNpu nonoXxuTenbHbIX pesynsrartax aHanusa Bl gaHHoro BapnaHTa, HOBYIO AeTarb
UCNONb3YIOT B MOAENW U NPOTOTMME MAaLLMHbI.

8.2.3 Npouenypa ananusa BrQ

AHanus B[l cocTouT 13 cneayoLmx OCHOBHbIX 3TanoB.:

- OnpeAeneHne HaCTOALLMX KOOPAUHAT U reOMETPUYECKUX MAapPaMETPOB NPOTOYHON YaCTH (CMaYNBaEMbIE
NMOBEPXHOCTU);

- Ha OCHOBAHUM STUX JaHHBLIX MPOCTPAHCTBO BHYTPU KaHANOB NOTOKa HEOOX0AUMO pa3aenuTb Ha KOHEYHbIE
9MEMEHTbI UMM KOHEYHbIE 0ObEMBI ANA onpeaeneHns pabounx To4ek MHTepecyoLen TypOuHbl, Heo6XoaMMo
0003HaYUTb HaYanbHbIE U FPaHUYHbIE YCIIOBUS ANA MOAENMPOBAHUA HECTAOUNbHBLIX MOTOKOB;

- BbINOMHUTb MaTeMaTU4eCKOe MOAENMPOBaHME NOTOKa,;

- 0bpaboTarb pe3ynsraThl, IPOBECTU aHann3, cHOPMynMpoBaTb PpeKOMEHAALIMK NO YCTPAHEHUIO BbISIBNEH-
HOW HENOMNAaAKW.

[oCTOBEPHOCTb M TOYHOCTb PELLEHUSI 3aBUCUT OT BbINOSTHEHUS K&XKA0M0 3Tana v OTBETOB Ha criegyoLume
BOMPOCHI:

- BEPHbl NI OCHOBHblE KOOPAUHATbI KOMMOHEHTOB MalLUMHbI, NMPaBUIIbHO NI OHW OTPAXAIOT TEKyLlee
COCTOSIHME MaLLUHBI;

- NPaBUNbHO N pacyeTHas obracTb oTpa)eHa BbIOPaHHbIMU KOHEYHbIMW 3NIEMEHTaMMU, YTOObI CBECTU
BEPOSITHOCTb YNCIOBbIX OLUMBOK 10 MUHUMYMA;

- ObINK N1 BEPHO 0003HAYEHBI HAYATbHbBIE M TPAHUYHBIE YCIIOBUS AT ONpeaeneHns pabounx To4ek TypOuHbI
3NEeKTPOCTaHLNY;

- kakasa pacdeTHas obnacTte koga Bl Gbina ucnonb3oBaHa M NPaBUILHO MU ObiNKW 33/1aHbI OCHOBHLIE
napametpbl (Hanpumep, Moaernb TYPOYNEHTHOCTU U T. A.);

- €CTb NI YBEPEHHOCTL, 4YTO BCA HE0OX0AUMAs U AO0CTaTo4Has uHdopmauums 6bina BbigaHa U NPaBUILHO
MHTEPNpEeTUpOBaHa.

8.2.4 TouHocTb pesynsratoB Bl

TouHocTb pesynsratoB B 3aBucut ot koga BI', cnoco6oB ero ncnonb3osaHusa n npodeCcCUOHanbHOro
onbiTa nonb3osarensi. MogenuposaHue NOTOKA HE MOXET C aBCONIOTHON TOYHOCTLIO OTPA3UTh BCIO CNIOXHOCTb
peanbHoro notoka. MogenupoBaHue OCHOBbLIBAETCSl HA MaTEMAaTMYECKOW MOAENMN PeanbHOro NoToka, U TakoM
o6pa3som, Kno4eBOK BONPOC 3aKINO4aeTcsl B TOM, HACKOIIbKO TOYHO MaTEMaTUYECKOe MOJENUPOBaHUE NOTOKA
COOTBETCTBYET peasibHOMY.

OnpeaensowmuMm ypaBHEHUSIMU, KOTOPbIE UCTONb3YIOTCA ANA ONMCAHUA TMAPABIUYECKOr0 NOTOKA Yepes
TYpOUMHY Ha ruAPOANEKTPOCTaHLUK, ABNSIIOTCS ypaBHeHust HaBbe-Ctokca (NS). [JaHHbIe ypaBHEeHUsI NOAXOAAT U
ANA NaMUHapHbIX, U Ana TypOyneHTHbIX NOTOKOB. OHAKO HEBO3MOXXHO HAWTU pelLeHne ypaBHEHUI HaBbe-
CTokca Ans NOTOKOB 4epe3 CroXHble rMapaBnuMuyeckue MallmHbl. Takum oBpasom, Ansi MOAEnNUPOBaHUS
TypOyneHTHOro NOTOKa UCNONb3yIoTCs ypaBHEHUSA HaBbe-CTokca, ocpeaHeHHble no PeliHonbacy (RANS). B stom
cnyvae ans 0603Ha4YeHus1 CKOPOCTHU NOKANbHOTO NOTOKA U COOTBETCTBYIOLLIErO AaBNEHUS UCMONb3YIOT CpeaHee
3Ha4YeHue u nepuog konebaHusi BMECTO «pearbHbIX» NOKanNbHbIX 3Ha4YeHUi. 3To TpebyeT BBeAeHMA Moaenu
TYpOYNEHTHOCTH, KOTOPAasi NPUHUMAET BO BHUMAHWE BIMSIHUE «pearibHONy TypOyNneHTHOCTM Ha NoBeAEHUe NOToKa.
Co3gaHue moaenu TypOyneHTHOCTU BCe eLle HaxoauTcs Ha craguu pa3pabotku. Moaenb TypOyneHTHOCTH,
KOTOPYIO MCMONBL3YIOT ANSA TOYHLIX pac4eToB TypOYNEHTHOro NOToKa, OKasbiBaeT 3HAYMTENILHOE BNUSIHUE HA
TOYHOCTb aHanusa.

Bonee T0ro, xots ypaBHeHusa HaBbe-Ctokca, ocpegHeHHble no PentHonbacy (RANS) u paccmarpusaiot
NOTOK KaK KOHTUHYYM, HO MOTYT ObITb pPeLUeHbl TONbKO AN OrPaHUYEHHOTO KONIMYECTBA TOYEK B MPOCTPAHCTBE.
CoO0TBETCTBEHHO, pacyeTHyI0 06nacTb HEOGX0AMMO pasaenuTb (AUCKPETU3NPOBATL) HA PS, METNKUX SNEMEHTOB
unu obnacrem, B 3aBUCMMOCTM OT PACYETHOTO anroputMa. [IUCKpeTM3aLmsa MOXET 3HAYUTENBHO NOBMUATbL HA TOY-
HOCTb YUCOBOIO peLueHus. CyLecTByiOLME NpaBUNa onpeaeneHust pacHeTHON AYeNKM He NMO3BOJISAIOT NOJSIHOC-
TbIO YCTPAHUTb NOSABSIEHNS «JTOXKHbIX 31IEMEHTOBY U3-3a KOHCTPYKTUBHBIX 0CODEHHOCTEN aHaNM3MpyeMoin MaLLMHbI
WM KOMMOHEHTA. Ha TOYHOCTb MOXKET MOBMMSITL KONMTMYECTBO SNEMEHTOB WUIW TONOMNOMUA SSYENKU A11s1 AAHHOTO psiaa
3NEeMEHTOB.

Takum 06pa3oM, TOUHOCTb MOAENUMPOBaHUSA OrpaHUyeHa. OTO 0COOEHHO akTyanbHO, Koraa peyb uaeT oo
oTcacbiBaiowel TpyGe u 0co6eHHO Ans CTapbIX MOAENEN 0TCACLIBAIOLLMX TPYOG.
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8.2.5 Kak BI'[] ucnonb3yeTtca Ans BOCCTaHOBJIEHUA

CyLuecTByIOT ABa cnocoba ucnonb3oeanus Bl ans aHanu3sa paboTtbl HOBOro paboyero koneca TypouHbI
U/Mnu Apyrux KOMNOHEHTOB U MOAUUKALIMI B CYLLECTBYIOLLEN MMAPABNUYECKON TypOuHe:

- NPOBECTU aHann3 HOBOTO YCTPOMCTBA C CaMOro Havyana;

- CHa4yana npoBeCTH aHaNu3 CyLLeCTBYHOLLE YCTaHOBKM, YTOBObI NONYYUTb AaHHbBIE AMNsi CPABHEHUS Kanuo-
POBKM C AOCTYMHBIMU AAHHLIMU UCTLITAHUIA, 8 3aTEM HOBbIX UMK MOAUMULIMPOBAHHbIX KOMMOHEHTOB, YTODbI BbIC-
YUTaTb Pa3HULY MEXAY HOBbIMMU U CYLLECTBYIOLLMMUN YCTAHOBKAMM.

MepBbIi N0AX0A NONHOCTLIO MONAraeTCA Ha TOYHOCTBL YNCIIOBOTO NPOrHo3a. B aTom cnyyae, nporHosupye-
masi paboTa HOBLIX KOMIMOHEHTOB B CYLLECTBYIOLLEH cpeae NONMHOCTbIO 3aBUCUT OT CNOCOB0B BbIMUCTIEHUS.

Mpu BTOPOM NOAX0AE BO BHUMAHWE NPUHUMAIOTCA AaHHbIE UCMbITAHUIA MOAENEN, NPOTOTUMOB, AAHHbIE O
paboTe 9neKTPOCTaHLMM 3@ HECKOMBKO NeT. PasHuua paboTbl HOBOFO M CTAPOr0 YCTPOMCTBA aHanNM3npyeTcs B
umdpoBoii hopme. B pesynirare, TONbLKO pasHuua mexxay paboToil HOBOTo M CTapOro YCTPOMCTBA BRUSIET HA TOY-
HOCTb YMCMOBOro NPOrHo3a. Bropoi noaxoa Kk NporHo3y paboTkl yCTaHOBKM € Ucnons3oBaHnem Bl sensetcs
Bonee To4YHbIM. OfHAKO OH ABNsAETCA Bonee AnUTenbHbLIM, YEM NEPBBLIN, TAK KAK aHanM3y noABepratoT AaHHbIe Kak
HOBbLIX KOMMOHEHTOB, TaK W CYLUECTBYIOLUMX. YUTOObI MPOU3BECTM TOYHOE MOAENUPOBAHME MOTOKA AnNs
CyLLeCTBYIOLLEN TYPOUHbI CYLLIECTBYHIOLLIEE YCTPOICTBO LOIDKHO ObITh OKYMEHTAMBHO NOATBEPXKAEHO U COOTBET-
CTBOBAaTb pearnbHOMY BOAHOMY NMOTOKY. OfHaKO JOKYMEHTaLUsA ANA yCTaHOBOK 4acTo, U 0CO0EeHHO Ansa pabounx
KOJIEC, UK HEMONHAsA, UNN OTCYTCTBYET COBCEM. B Taknx crnyyasx Heo6xoanMbl TOYHLIE M3MEPEHUS PACTIONOMKE-
HUsA obbekTa.

Bropoi noaxoa k nporHo3mpoBaHnto paboTebl ¢ UCNONb3oBaHneM BT 4ns BOCCTAHOBUTENbHbIX MPOEKTOB
bonee HagexeH, YeM nepsbli. HO OH siBRsieTCA 6onee AOPOrMM M CRIOXKHBIM, TaK KAk HE0GX0AUMO NONy4YuTh
TOYHbIE AAHHbIE O KOHUTYPALIMK CYLLIECTBYIOLLIMX KOMMOHEHTOB.

8.2.6 BI'l npoTUB UCNbITaHUIA C UCNOSIb30BaHUEM MOAETH

Bl aBnaerca XopoLmm UHCTPYMEHTOM AN CPaBHEHWUA BAPUAHTOB, HO HE €AUHCTBEHHBLIM CNOCOBOM Anst
onpeaerneHus MOLLHOCTU MMAPaBnYeCcKon MalLMHbI. 3TO KACaeTCs Cry4aeB BOCCTAHOBMNEHUS MALLMHbBI. Xapakre-
puctukm B Takoke BepHbI NPU OLEHKE KaBUTALUMOHHbIX XapaKTEPUCTUK.

Bonpoc o npumeHeHun pacueTtos B, nnu ucnbiTaHnin ¢ NOMOLLbIO MOoAENK, unu 06omx cnocoboB 3aBUCUT
OT pa3Mepa neKkTPoCTaHLmMKu U 06bEMOB cpeaHelt BbIPabOoTKU SNeKTPO3HEPru Nocrne BOCCTAHOBUTENbHbIX paboT.

[ns HeGoNbLUMX TMAPOINEKTPOCTAHLUIA CTOUMOCTb UCTILITAHWUI C UCNONbB30BAHUEM MOAENM YaCTO BhiLLE,
YyeM obLumMe 3aTpaThi HA BOCCTAHOBUTESbHLIE paboThl, NO3TOMY ANS HUX LenecoobpasHo ucnons3osars B ans
aHanusa CyLUEeCTBYIOLUMX 1 Pa3pabOoTKU HOBbIX KOMMOHEHTOB.

[ns anekTpocTaHuuin CpeaHero pasmepa npeanovTUTENbHEE UCNOMNb30BaTh YaCTUYHbIE UCTIbITAHNSA MOAENN
15 NPOBEPKN HOBbLIX YCTAHOBOK, ONMTUMMU3NMPOBAHHbIX C MOMOLLbIO BT, Yackl ucnbitTaHua Mmoaenu no3sonsior 3a
YMEPEHHYI0 CTOMMOCTb NPOBEPUTb TOYHOCTb YMCIIOBOTO NPOTHO3MPOBaHUSA. OHU NO3BONSAIOT yOeauTLCA, YTO 3an-
naHupoBaHHbIe MePbI OyayT YCNELUHbIMU U AAI0T BO3MOXHOCTb B AanbHEWLIEM yNyYLIMTb KOHCTPYKUMIO. OaHako
KOMMOHEHTbI MaLUWHbI, UCNONb3yEMbIE B MOAENU U HE COOTBETCTBYIOLLME CYLLECTBYIOLLEN KOHCTPYKUUU, MOTYT
3HaYUTENbHO NOBNUATL HA NPOLIECC U3MEPEHMIA. YacTo UCNONb3YIOT MOAENN C HOBLIM pabounuM KONecoMm, KOTO-
poe COOTBETCTBYET YCNOBUAM M0A00US, B TO BPEMSI Kak OCTanbHblE A€Tanu MOAENN B Pa3HON CTENeHW ABNAIOTCA
HECOOTBETCTBYIOLLIMMMU.

[N KPyNHLIX ANEKTPOCTAHLUI C BLICOKON NPOU3BOAUTENBHOCTBLIO 3HEPTUM ONPABAAHO NPOBEAEHUE MO-
AernbHbIX ucnbiTaHui. Ecnmn ctouMocTb 1 % cHmKeHUs 3phekTUBHOCTU U 1 % CHXKEHUA NPOU3BOAUTENBHOCTU 3a
rog akcnnyaTaumm 6onbLUe, YEM CTOUMOCTb UCTILITAHUI C UCNONb30BAHUEM MOAENM, TO CTOUT NPOBECTU MOAESb-
Hbl€ UCNbITAHUA B CNELManM3npoBaHHOM nabopaTopun. Yto rapaHTMpyeT MakCUManbHY0 TOYHOCTb M (PUHAHCO-
BYIO BbIrogy npyu BOCCTaHOBIEHUU 3HEProbroKoB.

B03MOXHbI TPU NOAX0AA K NMAHUPOBAHUIO NPOEKTOB NO BOCCTAHOBMEHWUIO:

a) HebonbLUME aNEeKTPOCTaHLMK: TonbKo BIY;

b) cpeaHue anexrpocraHuuu: Bl B koMOMHaLMK C ucnbiTaHuamm YactuiHo nogoGHbIX MOAENei;

C) KpynHble anekTpocTaHuum: Bl B kOMOMHALMU C MOAENbHBIMU UCTILITAHUAMM.

BriGop kateropuu a), b) unu c) 3aBucuT Ot cneaylowmMx napameTpoB, NPUCYLLIMX OLLEHUBAEMOI NEKTPO-
cTaHumu:

- HACKONbKO BO3pacTeT BbipaboTKa aHEeprum nocrne nposeaeHus pador;

- ABMAETCA NN KABUTALMOHHASA 9PO3Usi IMABHOI NPOBNEMON M MOXHO NN €€ YMEHbLUMTb UK n3bexarb;

- CYLLECTBYIOT N Apyrue npobnemMbl B IKCMyaTauuu, Takne Kak ruapaBnuyeckme pe3oHaHCbl, KOTopble
Heobxo0aNMO PeLUnTb;

- CYLLECTBYIOT N HEAONYCTUMbIE YPOBHM AABNEHUSA, NYNbCAUMA UMW BUXPEBLIE LUHYPbI B OTCAChIBAIOLLMX
Tpybax, KOTOpbIE HEOGX0AUMO CHU3UTL UMK YCTPAHUTD.
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MHOrMe U3MEHSIOLLMEC CO BpPeMeHeM (haKTOpPbl, TAKUE KaK BUXPEBLIE LUHYPLI, BIUSIOT HA TOYHOCTb
aHanusa B[], TOMHOCTb KOTOPOrO NOCTOSIHHO MOBLILLIAETCS. PeLueHne 0 TOM, KaKMe UHCTPYMEHTbI MPUMEHSATD,
JOIDKHO 3aBUCETH OT KOHKPETHOTO CIy4ast, C YYETOM TLUATENBbHON OLEHKN PEHTaGENbHOCTH.

8.3 UcnbiTaHua ¢ uIcNONb30BaHMEM MOOENU

8.3.1 OCHOBHbIE NONOXEHUA

Passutne rugpasnuyeckux TypOuH, rugpoarperaTtoB M HacOCOB-TYPOUH UCTOPUYECKU MPOBOAMIIOCH C
“Cnonb3oBaHMeM MeToAa IKCMEepPUMEHTanbHOr0 MccneaoBaHua Mogenen B nabopatopuu. JaHHblii METOZ, B
KOMBUMHALMMW C aHaNUTUYECKUMK pacHeTamu, OCHOBAHHBIMU Ha NPeAblAYLUMX MOAENsIX, ABAETCS HaaeXHbIM
MHCTPYMEHTOM pa3paboTku. HecmMoTpsa Ha COBEPLUEHCTBOBAHME METOAO0B rMAPOAUHAMUYECKOrO aHanuaa,
CBSiI3aHHbLIX C BBEAEHMEM HOBbIX TEXHOMNOrMM B, MoaenbHbIe UCNLITAHUS ABRAIOTCS €AUHCTBEHHbBIM TOYHbLIM
Cnoco60oM OLEHUTb pe3ynbTaThbl pac4eTOB NOAXOAALLMM M COBPEMEHHBIM CNOCOBOM M NPOrHOo3upoBatb paboTy
NPOTOTUNA, NPMHUMAasi BO BHUMAHWUE Pa3fNYHbIE BXKHbIE aCNEKThI, TAKME KaK MOLLHOCTb M 3(PPEKTUBHOCTb, PUCK
KaBUTALMOHHOW 3p031K, Pa3roHHOE Yncno 060poTOoB, MynbcaLum AaBneHnus, konebaHus KpyTsALero MoMeHTa Ha
Barny, KpyTALIME MOMEHTbI Ha NToNaTkax HanpaenALLEro annapara, BEHTUNIMPOBaHME oTcachiBatoLLeii TpyObl 1
OCEBYIO rMAPaBNUYECKYIO CUIy. YTo KacaeTcst (PeHOMEHOB HECTAOUMBLHOCTY U BO3MOXHbIX PE30HAHCOB (Myrbca-
UMK aaBneHusi, konebaHusa KPyTALLEro MOMEHTAa Ha Bany U BEHTUMPOBaHWE 0TCaChIBaIOLWEN TPYObl), TO MOAENb-
Hbl€ UCNBITAHWUA HE MOTYT TOYHO YKa3aTb HA NOTEHUMASbHbIN PE30HAHC 3NEMEHTOB MPOTOYHO YacTu rnapasnu-
YECKOW CTaHLMK, JaXKe ECMNU UX MOXKHO BbIno 6bl cMoaenupoBaTh.

MogenbHble UCMLITAHUA NO3BONAIOT YCTaHOBUTL SPMEKTUBHOCTb MMAPAaBNUYECKOA MaLUMHBI C Marnon
BEPOATHOCTbLIO NorpeHocTn (4o +0,2 % B XOPOLLO OCHAaLLUEeHHbIX nadopatopusix). SMPEKTUBHOCTb ABNAETCA
OHUM U3 BRXKHEWLLMX NApaMETPOB JKCMIyaTaLWmn U TaK Kak UCTbITaHMEe MOAENM, KaK NPaBUo, NPOUCXOAUT Ha
cTagum paspaboTku MpoekTa, TO WCMONb30BaHWE 3TOro mapameTpa uenecoobpasHo B KAYECTBE KpuTepus
onpeAeneHns pauuMoHanbHocTU. MeTos MoAEenbHbIX UCMLITAHWA, NPUMEHAEMBIN MPWU OLIEHKE HOBLIX rMApas-
NMYECKMX MALLIMH, NOAXOANT ANA OLEHKU paBGoT N0 BOCCTAHOBIIEHUIO MALLKH C Pa3NIMYHLIMU BapuaHTamu ansi
noTeHUuanbHbiX Moaudukauuini (cratopa, HanpaenswLWero annapara, pabo4yero Koreca u orcacbiBaloLLen
TpyObl).

Ecnu ucnbiTaHua Ha MecTe yCTAHOBKU 3aTPYAHEHbI, AOPOTOCTOSILLM UIU C BbICOKOW BEPOSATHOCTbLIO UCKA-
XEHUIN (HAaNpUMep, KPYMHble TYPOUHbBI C ManbiM HANOPOM), TO PE3yNnbTaTbl MOAENbHbIX UCTILITAHUIA MOTYT ObITh
MNPUHATLI KaK OCHOBA AN 3aKni4eHUs KOHTPaKTOB. 3TO BO3MOXHO B cny4asx, Korga ucnboitaHust NpoBoOAATCA
CHauvarna Ha MoJenu, BOCNpPOU3BOASLLEN CyLeCTByloLIMe Npocdunu, a NOTOM Ha MOJIENU, BOCNPOU3BOASILLEN
HoBble Npochunun. MHoraa 3aknioueHne KOHTPaKTa OCHOBLIBAETCS CKOpee Ha AEMOHCTPUPYEMBIX NPEUMyLLIECTBaxX
aKcnnyarauum, Yem Ha abconoTHOM 3(pdHeKTMBHOCTM BOCCTAHABNTMBAEMON MALLMHDI.

MNoagobHas MeToauka MCMONb3yeTCA NPU UCMbITAHUU NPOTOTMNOB (MCMLITAHUA «A0» U «MOCNEY») AN
CHWXKEHNd cucremMaTu4eCckux I'IOrpeLLIHOCTeFi.

MNporpamMma MoAenbHbIX UCALITAHUW ANA ABYX paboumx Konec (Craporo m HOBOro) MOXKET CTOUTb OT
HECKOMbKUX COTEH ThICAY A0MNapoB A0 HECKONbKMX MUNNNOHOB gonnapos CLLUA, B 3aBUCUMOCTU OT TOrO,
HACKOMbLKO AOCTYMNHbI HEKOTOPbIE KOMMNOHEHTLI MOAENM K OT 06 bEMAa NPOrpaMMbl UCNbITaHWA. IMocneaHAa 3aBucuT
OT NpeanoniaraeMon BeNuMYuHbl 3PPeKTUBHOCTY 1, ANS KPYMHbLIX SNEKTPOCTaHLUIM C AeCATKaMW YCTAHOBOK, MOTyT
BKIOYaTh /1Ba U TPU NPOU3BOAUTENS, PE3yNbTaThl KOHTPAKTHLIX UCTIbITAHUIA KOTOPLIX CNEAYET NPOBEPUTL B UCNbI-
TaTensHol naboparopuu.

8.3.2 CpaBHeHMe UCNbITaHUN C UCNOMb3OBaAHUEM MoAenu

CyLLECTBYIOT ABE KaTEropumn UCNbITAHUI C NCMOMb30BAaHUEM MOAENN:

- UCMbITAHUSA C NOFIHOCTLIO NOA0GHOM MoAesbIo. MonHOCTLIO Nogo6HaA Moaenb AyOnUpyeT ruapasnuyec-
Kue npodhunu CyLLIECTBYIOLLMX KOMNOHEHTOB TYPOUH, a TaKKe ruapasnu4eckme npodunnu HoBbIX KOMNOHEHTOB.
Ina yero TpebyeTtcs onpeaeneHne TOYHbIX reOMETPUYECKUX PA3MEPOB YEPES OPUTMHANBHLIE YEPTEXMU U U3Mepe-
HUA CYLLIECTBYIOLLMX KOMMNOHEHT TypOUH. [lake Npu HAanMuMmu OpurMHanbHbIX YepTEeXel pekoMeHAYeTCs NPOBECTU
HEeKOTOPbIE U3MEPEHUA CYLLECTBYIOLLIMX KOMNOHEHT TypOUH ANsi NOATBEPXAEHUA CyLLECTBYIOLUMX NPodunen;

- UCMbITAHUA C 4YaCTUYHO NOA0BHOI MoAenbto. B YacTU4HO NoA0GHON MOAEU KOMMOHEHTBI CXOAHbI, HO HE
NOMHOCTLIO AYOGNMPYIOT rapasnuyeckne NPouUnU CyLLECTBYIOLLMX UMK MOANDULMPOBAHHBIX KOMITOHEHTOB
TYpOUHBI.

McnbiTanus ¢ NONHOCTLIO N0A06HO MOAENbIO NPeANnoYTUTENbHEE, TAaK KaK UCNBITAHUA C YaCTUYHO Mo4006-
HOW MoZenblo TPeByIoT KOPPEKTUPOBKW BLIYMCIIEHUI, YTOObLI YYECTb HEAOCTATOK HENOMHOTO NOA00MS HEKOTOPbIX
KOMMOHEHTOB. KOPPEKTUPOBKU BLIYUCIEHUI MOTYT ObITh MUHTEPNPETUPOBAHLI Pa3HbIMU CNOCOBaMM.
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OpHako, Npy XOpoLLIEM 3HAHUM UHTEPBAara PasroHHOW CKOPOCTY TYPOUHBI, PUCK MPW NPOBEAEHUN UCTbITAHWUIA
CYaCTUYHO NOAO0BHO MOAENbIO ANt HECKONBKMX CPAaBHUTENBHO HEOONbLUMX YCTAHOBOK Oy1€T HE3HAUUTEMNbHbLIM.
Takum 06pa3om, B HEKOTOPbIX CIy4asix BMOMHE peHTabenbHO NPUGErHyThb K UCMbITAHUSIM C 4aCTUYHO NOAOGHOM
MOAENbIO, YTOOBI BLIMIPATh B CHIDKEHUM CTOMMOCTU U3rOTOBIEHUA U MHXXEHEPHOrO NPOEKTUPOBAHUA, a TaKKe 3a
CYET COKpaLLEeHUsi BpEMEHU UCTIbITaHWUI C UCMOSIb30BAaHUEM TaKON MOAENMN.

8.3.3 CopepxaHue UcnbiTaHUIA C UCNOMb30BaHUEM MOAENN

McnbiTaHue ¢ MCcnonbL30BaHUEM MOAENN MOXET OXBaTbIBATb CREAYIOLUME acneKTbl:

a) OCHOBHbI€ UCCIe0BaHuUs:

1) onpeaeneHune sHepreTMYeCKUX XapakTepUCTUK rMAPaABINYECKON MaLLMHbI B NOSTHOM AUaNa30He PEXUMOB
paboTbi;

2) onpeaeneHne 30H U MHTEHCUMBHOCTU KABUTALIMOHHBIX pa3pyLLUEHUI NPU Pa3NUYHbIX pEXMMaXx paboThbl
TYpPOUHBI;

3) BNusHMEe KaBUTaLMM B KONEHE 0TCacbiBaoLWwen TpyObl HA MOLWHOCTL U 3¢PHEKTUBHOCTL (M3MEPEHUS
MOLUHOCTU U 3PPEKTUBHOCTU NPU U3MEHEHUM KABUTALUMOHHOIO KO3dhduumeHTa TypOuHbl ¢ HabnoaeHnem 3a
HayarnbHbLIMU YCITOBUSIMU KaBUTALMK);

4) onpeaeneHne pasroHHOW YacTOTbl BpaLLEHUS TYPOUHBI NPY MAaKCUMAanbHOM OTKPbITUM HAMPABIISIOLLETO
annapara u MakCuMasibHOM Hanope Anst HOPMarnbHOr0 ¥ MUHUMAaNbHOIO KABUTALMOHHOIO ko3d(puLmeHTa ycra-
HOBKM;

5) kone6aHuA faBneHns B CNMpanbHOW Kamepe U B oTcackiBatowwen Tpyée npu HopManbHOM OTKPbITUN
HanpaensOLWEro annapara Ans HOPManbHOr0 KaBUTAUMOHHOTO KO3(h(UUMEHTa YyCTAHOBKU M B HEKOTOPbIX
cnyyasx, 4N pasfMUHbIX KABUTALMOHHLIX KO3 ULMEHTOB YCTaHOBKM (KO3(hdmumneHToB Toma), BXOASLLMX B Npea-
nonaraemyo o6nacTb 3Ha4E€HUI MMAPOCTAHLIUK;

6) namepeHus konedaHuii KPYTALLEro MOMEHTA Ha Bany TYPOUHBI NPW HOPMAasbHOM OTKPLITUM HanpaBsito-
LLIero annapara Ana pasfnyHbIX KaBUTaLMOHHbIX KO PULMEHTOB yCTaHOBKM (KO3chduumeHTOB Toma), BXOAALLIMX
B npeanonaraeMyo obnactb 3Ha4eHun rmapoCTaHUumM (BNUSAHWE ONYCKAEMOro KaBMTaLMOHHOIO 3anaca Ha
Hacoc-TypouHy);

7) ucnbiTaHWA BpaLLAIOLWLEro MOMeHTa nonactu TypOGuHbl Kannana;

8) rnapasnuyeckuii yaap;

9) TekyLiMe npoBepKu OCHOBHLIX pasMepoB MOAENMY;

b) AonONHWUTENbHLIE AAHHbIE:

1) usmMepeHus BpaLlatoLLIero MOMEHTa HanpasAoLWen NonaTku Npu HOPManbHOM OTKPLITUM HANPaBAALO-
LLiero annapara v Hanope, BKMoYasi BMMSHUE HapyLUeHWS KOMOMHATOPHON 3aBUCUMOCTH;

2) BMUSIHME NOAAYM BO3yXa B OTCACKIBAIOLLYIO TPYDY Npu konebaHuaxX AaBneHus B CNMpanbHOW kKaMmepe u
koneGaHuaX KpyTSLLEro MOMEHTA Ha Bary;

3) usmepeHus 0CeBoro 1 pagnanbHOro 4asneHuns Npu HopManbHOM OTKPbITUW HAaNPaBAOLWEN NonaTku n
MaKCMMarnsHOM Hamnope;

4) BNugHue ypoBHs COPOCHbLIX BOA Ha 3P PEKTUBHOCTb KOBLLOBOW rMAPOTYPOMHBI B Cry4asix MakCMmarbHO-
ro Bogoc6poca;

5) AnarpammMa MPWKUMHOW CUTbl, NPU HanMuuu 3HAYUTENbHLIX U3MEHEHMI POPMbI HANPABMAOLLErO
annapara;

6) n3armb BpaLLaloWero MOMEHTa HOCKa HW3KOTO yCTyna, nMpu Hanu4ymu 3HAYUTENbHbIX OTKMOHEHWII OT
00bI4HOTO pexxyiMa paboTbl CTaHUNMK;

7) xanubpoBka KpaHoB YWHTep-KeHHean — uamepeHue pasHulbl 4aBreHWUA B ABYX UM Bonee Toukax
(Hanpumep, Ha CekUMK CNUpanbHOW KaMepbl) ANsi OrpaHUYeHW 06NacTu HaNOPOB HOCKA HU3KOTO YCTYMa ANneKTpo-
CTaHUMM M MOAYNS CTOKA.

8.3.4 MpumeHeHNe MoaerbHbIX UCNbITAHUMNA

8.3.4.1 OCHOBHbIE MONOXEHUS

MoBbILLEHNS 3PP EKTUBHOCTU MOXKHO AOBUTLCA NyTEM CPAaBHEHUS PE3YNETATOB UCMbITAHWI 3 HEKTUBHOCTH
MPOTOTHUNOB, KOTOPbIE MPOBOAUMNCH A0 KANUTasNbHOrO PEMOHTA, U PE3YNLTaTOB MOAENbHbLIX UCTLITAHUI Ha 06Oopy-
[0BaHNW HOBOWN KOHCTPYKLMKU C BHEAPEHWEM COOTBETCTBYIOLLMX YCOBEPLLEHCTBOBAHUI («NPOrHO3MpPOBaHWe Npo-
TOTUMA MO MOAENUY) UIU NYTEM NPAMOro CPABHEHNUSI KMOAENU C MOAENbIO» Yepe3 UCTMbITAHUE CTapbiX U HOBbLIX
KOMMOHEHTOB B OAMHAKOBbIX YCMOBUAX UCCNEAOBAHUS.

8.3.4.2 CpaBHeHue Mogenu n npototTuna

OaHuM 13 cnocoboB peLueHns BONpPoca ABMAETCA CPAaBHEHNE CYLLUECTBYIOLUMX JaHHBIX MO NPOTOTUMY, B
uaeane nosly4YeHHbIX B pedynsrate nocrneaHero MCcneaoBaHus NpoToTMna Ha MecTe, C pe3ynsraramu UccriegoBa-
HWS1 YCOBEPLLEHCTBOBAHHON MOAENWU HOBOW MaLLMHDbI.
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[aHHasa npoueaypa gaet pesynsraTtbl CPABHUTENbHO HU3KOM TOYHOCTU, MOTOMY YTO:

- UBMEPEHNS B HATYPHbIX YCIOBUAX NOAPA3YMEBAIOT CPaBHUTENLHO 60nbLUYLO norpelHocTs (0,7 % —2 %
B 3aBUCVMMOCTHU OT TUMNa MaLLKMHbI, COCTOSIHUA NOMEBbIX YCNOBUI U BbIOpaHHbIX CNOCOGOB nccnegosanus). Mpu
MAOXMX YCMOBUSIX MOrPELLHOCTL MOXKET ObITh Aaxke GonbLue;

- orpaHnyeHus no opmMyne npPonopUMOHaneLHOro yeenuyeHus (Qopmyrne nepecyera ¢ ydeToM Maclurat-
Horo adpdpekra) AN TOYHOro NPeACTaBNeHUsA Pa3HULIbl B A€ NCTBUTENbHbIX NOTEPSIX MEXAY HOBOW MOAENbIO U
CTapbiM MPOTOTUMNOM, OCHALLUEHHbIM HOBbIM PaBouumM KOnecom TypOUHbI, U, BOSMOXHO, HEKOTOPbIE ApYyrue
mMoaudmKaLmm.

B HauxyaLuem cnyyae obLyas norpeLlHoCTb 4aHHON NpoLieaAypPbl MOXET NPeBbICUTb 2 %.

8.3.4.3 CpaBHeHWe Moaenu ¢ Moaensilo

3TOT MEeToj CpPaBHMBAET CYLUECTBYIOLLME U HOBLIE XapaKTEPUCTMKM MaLLUUHbLI HEMOCPEACTBEHHO NyTEM
NPoBEAEHUSA MOAENbHLIX UCTILITAHWUIA, KaK Ha CTapbIX, Tak U HA HOBbIX KOHCTPYKUUAX. MNpeanonaras, 4to 0o6e
KOHCTPYKLMU WMEIOT OAMHAKOBOE COCTOSIHWE MOBEPXHOCTU, 6€3 NOBpEXAEHWU KaBUTALMOHHOM dPO3UeN,
Koppo3uen unu ApYyruMu HapyLUeHUsIMU COCTOSIHUSI NMOBEPXHOCTU, U NPU YCRIOBUU OAUHAKOBbLIX 3230POB B
YNIOTHEHNAX B paboyem Konece, 3TOT MeTOA CPaBHEHUS SBMAETCA JOCTATOYHO TOYHbIM.

B nporHosupoBaHuM «MoAenu v npoToTMNa» HeoOXOAMM pacyeT MonpaBKU, KOTOpas MOXET ObiTb
foGaBneHa K MOLLIHOCTM MOAEnu ANs OLEHKW MOLLUHOCTM npoToTuna. MNpu npoBeaeHn uccneaoBaHuin moaenu
MeXaHW3M AN MPOrHo3MpPOBaHUA NPOU3BOAUTENLHOCTM NPOTOTUNA OCHOBAH HA CXOACTBE MEXAy MOAENbIO U
npotoTunom. Pacyet adhpeKTMBHOCTU MPOTOTUNA Ba3mpyeTca Ha TOYHOM 3HAHUM reoMeTPUU U PaKTUECKON
LLepoxoBaToOCTU NoBepxHocTeiln. CxoacTBo TpeboBaHuin onucaHo B cranaapre [1]. Korga reomeTpuyeckue
Aonyckn nogobus COOTHECEHb! M LLEPOXOBATOCTU MOBEPXHOCTY MOAENM U MPOTOTUNA U3BECTHBI, NPOU3BOAK-
TENbHOCTb NPOTOTUNA MOXET BbITb paccuntana. Oco60 BHUMATENbHO JOMDKHbI MPOU3BOAUTLCA pacHeThl NPU
OLIEHKe LLIEepOX0BaTOCTU NPOTOTMMA MaLLMHbI, KOrAa CPOK €€ SKCnyaTaLMmn NPUBOAUT K CPeHEN LLIepoXoBaToCTH
BaXXHbIX KOMMOHEHTOB, KaK Hanpumep, HanpasnAoLLKUe NONaTK1 U, B MEHbLLEW CTENEHU, CTAaTOPHbLIE KOMOHHbI,
KOTOpblE BbLIXOAAT 3a paMKu paccMmaTpuBaembiX B HacTosILLEM cTaHaapTe. LepoxoBaTocTu U3MepsaioTca Ha
Ba)XHbIX KOMNOHEHTaxX A0 CTaAuM NPOBEeAEHUSA TeHaepa. YUaCcTHUK TeHAepa MOXET NpeaACcTaBUTb ONTUMASbHbIN
cnocob 06GHOBNEHUS Pa3NNYHbIX KOMNOHEHTOB MPOTOYHON YacTK, U pacyeT MacLuTabHoro adhdekrTa MoXeT ObiTb
BbINOMHEH ANS YCOBEPLUEHCTBOBAHHBLIX KOMMOHEHTOB. Ecnu no kakon-nmbo npuymHe LepoxoBaToCTb
NOBEPXHOCTU HE N3MepAEeTCs, AOIKHA ObITb AOCTUIHYTA AOTOBOPEHHOCTL MEXAY BNaAernbLiEM U UCTIOTNTHUTENEM B
OTHOLLEHUM OLIEHKM 3PPEKTOB LLEPOXOBATOCTH.

Mpu npoBeaeHun cpaBHEHUA «MOAENN C MOAENbIo» 06a pabounx koneca (CTapoi U HOBOW KOHCTPYKLIMK) U
nobble Apyrue npeanoxeHHble N3MEHEHUA NPOXOAAT NPOBEPKY B MOAENMU, COCTOSILLIEN U3 TaKUX Xe APYyrux
3nemMeHToB TypOuHbl. PasHuua B 9 hEeKTUBHOCTH, KOTOPAas HabnogaeTca Mexay HOBOM U CTApOil KOHCTPYKLUEN
paboyero koneca MOXET ObITb ONpeAeneHa ¢ TOYHOCTbIO GosbLUEl, YEM ANsl aBTOHOMHbIX UCNbITAHUI. ITOT
noaxoa TpebyeT ncnbiTaHusa AByx Mogenein paboyero koneca Ha 04HOM UCTIbITAaTENbHOM 000pPYA0BaHUN.

MopenbHoe ucnbiTaHne MMeeT ABHOE NPeMMyLLECTBO, Oyayun 3pPEKTUBHBIM MHCTPYMEHTOM Pa3BUTUS.
UcnbiTaHua npoToTuna, Ans cpaBHeHusi, 06ecneynBartoT nvilb CPeACTBO AN OLEHKM XapaKTepUCTUK rOTOBOW
NPOAYKLMW UM MOMOTaloT NPOBECTU CPABHEHNE MEXAY CYLLIECTBYIOLLIMM NPOTOTUNOM U YCOBEPLUEHCTBOBAHHOW
MaLUNHOIA.

TOYHOCTb, JOCTMXMMAA NPU UCMONb30BAHUU CPABHEHUS «MOAENM C MOAENbIOY ANA Noboro npouecca
MOZEepHM3aLMmn SNEKTPOCTaHLMWU, OCHOBbIBAETCSH HA TOYHOCTU, C KOTOPOW MOXHO NOCTPOUTL MOAENb, NONMHOCTLIO
noaoGHyIo cTapoi MawmHe. ECTb, B GONbLUMHCTBE Cry4aeB, 3HauMTEeNbHbIE pasnuyms B hopMe 1 pacnonoXxeHum
rionacren B ctapoM paboyem konece. ns yyera 9Toro dhakra ¢ SKOHOMUYECKON TOUKM 3peHUSA 0ObIMHO M3MepSIOT
npocunu, No kparHen mepe, Tpex nonacten n 6epyT cpeaHee apudmeTUYecKoe 3Ha4YeHe AaHHbIX U3MEPEHUIA
NS NOCTPOEHUsA HOBOW MOAENM CTaporo NPoTOTHUNA C Y4ETOM AONYLUEHUs, YTOo cTapoe paboyee Koneco uMeeT
paBHOMEPHO pacrornoXeHHble nonactu. [leno B TOM, YTO HEBO3MOXHO 9KOHOMUYECKW NOCTPOUTb HOBYIO MOAETb,
KOTOpasi CoBepLUeHHO nogobHa crapomy npoToTuny. 3TU hakTopbl BHECYT HETOYHOCTb HEONpeAeneHHOM
BEJINYMHbI B CPABHEHNE «MOAENN C MOAENbIOY.

PasHuua B adh(pekTMBHOCTM MeXIY CTapoW U HOBOW MoaensamMu pabodero Koneca, a Takke Mexxay CTapbiM n
HOBbIM NpoTOTMNaMK pabodero koneca 6yaeT aHanorMyHow Npm yCrnoBMK, YTO rOMOSOrMYHOCTL CTAapoi MOAESN
pabouero koneca oyaet abCcontoTHO. ECrm Mbl paccmMOTpUM pas3nuums TONbKO LLIEPOXOBATOCTU, TO BEPOSITHOCT,
YTO pasHuLIa MeXay CTapoi U HOBOW aPEKTUBHOCTLIO NPOTOTUNA ByaeT GonbLUe, YEM pa3HULA, NONMYyYEHHAsA B
pesynstare WUCMbITaHUA, MEXAY «CTapol» W «HOBOW» MOAENbLIO U3-3a YXyALUEHNS COCTOAHUA NOBEPXHOCTH
«cTaporo» npototuna. OgHaKo aT0 CpaBHeHWe Bceraa OyeT UMETb HEKOTOPbIE HEM3BECTHbIE BENUYKHBI M3-3a
npoueayp, ONUCaHHbIX B NPEAbIAYLLEM NYHKTE.
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3TOT NnoaxoA «MoAenNu ¢ MOAENbIO» NpeAnonaraer:

- BbICOKYIO CTE€MEHb YBEPEHHOCTU BNaaenbLia B yBenm4eHUn aMeKTUBHOCTU, KOTOPas MOXKET ObITb NOsyYe-
Ha OTHOCUTENbHO NPOTOTUNA CTapPbIX TYPOUH;

- BbICOKYIO CTEMEeHb YBEPEHHOCTW NPOU3BOAUTENS, KOTOPbIN MOXET rapaHTMPOBAaTL NOBbILLEHUE S(PPEKTUB-
HOCTM CTapoW TypOuHbI AN OAHOW unu Bonee TecTUpyeMbIX Moaenei moaudukauun (Hanpumep, paboyero
Korieca U HanpasnsoLLMX 5ionaTtok). 3TO NOBbILLEHNE 3PDEKTUBHOCTM NPOTOTUMA MOXET ObITb NPOAEMOHCTPU-
pOBaHO B CPaBHUTENbHLIX HATYPHBLIX UCMbITAHMAX. Bce ynyuyweHusa napametpos y3noB Typ6uHbl GyayT
onpeaenATbCA No oLeHke NpuobINW A0 TOro, KaK Briajenew, NpuMeT OKOHYaTENLHOE pPeLleHue.

Mpoueaypa «Moaenu ¢ Moaenbio» NpeaycMaTpuBaeT 000CHOBAHHYIO OLIEHKY KaBUTALMOHHOTO NOBeAEHUA
HOBbIX paboyMx KONec, CHUKas BEPOSATHOCTb BO3HUKHOBEHMS CMOPOB MeXay NoApPSAYMKOM U Bnagensuem
ruapasnuyeckux MaLlunH.

B cnyyasx npMeHeHus1 KOHTPaAKTHOTO CPaBHEHUA KMOAENN C MOAENbIO» MHAEKC UCTIbITAaHWA NPOTOTUNA
MHOrAa UCNONb3yeTcs 10 U NOCNe YCOBEPLLUEHCTBOBAHUS, YTOObLI NOATBEPAUTD YIyULLEHUS!, MPOTHO3UPYEMbIE
pesynsraramu MOAENMPOBAHUSI.

8.3.5 MecTo npoBeAeHMA UCCNEeQOBaHUA MOAENN

WMccnenosaHue Moaenyu MOXET NPOBOAUTLCA MO0 B nabopaTopun 3aB0Aa-U3roToBUTENS UIU B HE3aBUCU-
Mo naboparopuu:

a) UcnbiTaHusa moaenu B nabopaTropun 3aBoAa-U3rOTOBUTENSI.

Bce npnemo-caaToyHbie MoAenbHbIE UCTIbITaHUA M BONbLLAA YaCTb A0FOBOPHbLIX MOAENbHBLIX UCTILITAHUI
npoBoAATCa B naboparopum 3asofa-u3rotosutensi. OaHaAKo HEKOTOpble NoKynaTenm Tpebyior, YToObl 10r0BOPHbLIE
MOJerbHbIe UCNbITaHUSI NPOBOAMNUCEL B HE3aBMCUMOW naboparopuu. B Takux criydasix Mogenb oTnpaBnsieTcs
13 nabopaTtopum 3aBoAa-U3roTOBUTENSA B HE3AaBUCUMYIO TABOPaTOPUIO AN NPOBEAEHUS NPUEMO-CAATOUHBIX UC-
MbITaHWIA.

b) MoaenbHble UcnbiTaHWA B He3aBMCUMOW nabopaTtopum.

1) OBbIYHbIE KOHTPAKTHbIE OTHOLWEHUA. MpenMyLLeCTBOM JOTOBOPHOTO MOAESbHOMO UCCNEeA0BaHus,
KOTOPOE NPOBOAUTCA B HE3aBUCMMOI nabGopartopum, saensetcs obecneveHne BO3IMOXHOCTU NPOBEPKU
VCMONHEHUs rapaHTuii TpeTbUM NMuam. HegoctaTtkom siBnsieTcs BEpOSITHOE yBenu4eHue o6Luen npoaor-
XXUTEMbHOCTU UCTILITAHUS MOAENN A0 HECKOSMbKUX MECSILIEB, KOI1a 0BOA0YHbIE UCNbITAHWS NPOBOAATCA
B nabopaTopum 3aB0Aa-M3roTOBUTENS, a JOFOBOPHbIE UCNbLITAHMA B Apyrom mecte. Ecnu Bnagenel,
peLunT NPOBOANTb UCMBITAHUSA CYLLECTBYIOLLIMX TYPOUH U HOBOI KOHCTPYKLIMM, BCE UCCRIEA0BAHUS NPO-
BOAAT B 0A4HOI nabopatopuu. B HacTosiLLiee BpeMsi BCE OCHOBHbIE MPOU3BOAUTENMU U HE3ABUCUMbIE
nabopartopun UCNOSIb3YIOT UCTIbITATEbHbIE CTEHAbI aHAIOMMYHOMO pa3mMepa U MOLLHOCTM, NO3BOSISIOLLME
NpOBOANTb UCTILITAHUS BCEX PA3MEPOB.

2) KoHKYpeHTOCNoCOOHbIE MOAENbHbIE UCTILITAHUS B HE3aBUCUMO nabopaTtopuun. MNpUMEHUTENBHO K
GONbLUMHCTBY NPOEKTOB YCOBEPLLEHCTBOBaHUS] (BONbLLIOMA MOLLHOCTY U/UNnK 6ONbLIMM KONWYECTBOM Ma-
LUMH) NpaKTUYECKn BCe BragesnbLpbl TPeOyOT CPaBHUTENBHBIX MOAESIbHbIX UCTIbITAHWIA B HE3aBUCUMOIA
nabopatopuu. MpurnawaTca pasnuMuHbie Y4aCcTHUKM TeHaepa, paboThl KOTOPLIX 3a4acTylo Onfayu-
BAIOTCA M0 pa3HbIM AOroBOPaM, U BCE OHW UMEIOT BO3MOXXHOCTb MPOAEMOHCTPUPOBATL 3h(PEKTUBHOCTD
cBoen moaenu TypbuH A0 TOro, Kak NoAnUCLIBAETCA AOrOBOP O NPOBEAEHUM YCOBEPLUEHCTBOBAHUS 1
paboTbl Hag NpoToTUNoM. Ecnu Ansi BbINONHEHUS CpaBHEHUSI A0ONYLLEHHbIX ABa Unu Bonee noapsaqu-
KOB, 3TO YBEMUYMUBAET CTOUMOCTL PaboT. OaHako 3aTpatbl GyayT pasyMHbIMK U ONpaBAaHHbLIMK MO CPaB-
HEHWIO C MOTeHUManLHON BbIrOAOMW, KOrAa NPOU3BOAMTENSM NpeanaraeTcs OnNTMMU3UMPOBaThL CBOM
NPOEKTbI U NPOBEPUTL MX B HE3ABUCUMOI NnabopaTtopun. DTO MOXKET BKIO4ATh HECKONBLKO MOAMMULM-
POBaHHbIX KOMMNOHEHTOB (HE TONbKO paboyee Koneco), paspaboTaHHbIX C ucnons3osaHmeMm B aHanu-
3a. B aToM cniyqae norpeluHocTs cpaBHeHns coctaBnseT £0,15% u MOXET HageXHO rapaHTMpoBaTh
co3gaHue JonrocpovHon PMHAHCOBON BbIFOAbl MPU YCNOBUM HE3HAYNTENbHBIX pPa3nuyni B apdekTne-
HOCTH.

8.4 NMpoBepKa TeXHUYECKUX XapaKTepPUCTUK NPOTOoTUNA

8.4.1 OCHOBHLI€ NOMOXeHUsA

MeToap! uccneaoBaHuin NPOTOTUNA, KOTOPbIE NPUMEHUMBI LA HOBOM rMAPaBRNYECKOA MALLUMHBI, TAKKE NOA-
X0AAT ANS yCOBEPLUEHCTBOBAHHbIX MALUMH.

B 60nbLUMHCTBE CryyaeB OCHOBHAs LiefNb TECTOB NPOTOTUNA NPOBOAMNTCS, YTOObI NPOBEPUTL COOTBETCTBUE
TypOuHbl ee pabounm xapaktepuctukam. NpeumMyLLIECTBO UCNLITAHUIA NPOTOTUNA 3aKMIOYAETCA B TOM, YTO OHU
faiot KA Typ6uHbl HENOCPEACTBEHHO B OTHOCUTENbHbIX €4MHMULAX, NPUMEHUMBIX K BbiGpaHHOMY MeToay. B
Nepuoa UCTbITAHWUI HEBO3MOXHO NPOBEPUTDL APYTUE BaXKHbIE NapaMeTpbl, Take Kak UHTEHCUBHOCTb KaBUTaLMOH-
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HOWM 3po3un ¢ TpebyeMmol KONMYECTBEHHOM TOMHOCTbIO. Pa3roHHbIE UCTMIbITAHWSA PEAKO OCYLLECTBNAIOTCA Ha
NpOTOTUME M3-3a pUCKa NOBPEXAEHNS YCTPOMNCTBA W, B YACTHOCTU reHepartopa, BcrneacTeue codbiTusl, KOTopoe
ManoBEPOSATHO B >KU3HU MaLUUHbI. HekoTopble BRagesnblpbl, C Y4ETOM 3TUX PUCKOB, MPOBOAAT PA3rOHHbIE
UCNbITAHWSA HA OHOW YCTAaHOBKE KaXKA0N HOBOW KOHCTPYKLMMK.

B cpaBHEeHUM C HOBbIMK YCOBEPLLUEHCTBOBAHHbIE TYPOUHbI UMEIOT NPEeUMYLLECTBO, MO3BOMNSIOLLIEE NPOBe-
JEeHUe CpaBHUTENbHBLIX UCTILITAHUIA HA MaLLMHE 10 1 Nocne yCoBepLUEeHCTBOBaHUSA. [py 3TOM napamMeTpoM nep-
BUYHbIX 3KOHOMUYECKUX UHTEPECOB SABMAETCA NOBbILEHNE 3PPEKTUBHOCTU, @ HE NONyYEHNE MAaKCUMAaTbHOW
achbchekTuBHOCTHU. [pK YCNOBMK, YTO UCNBITAHUS «A0» U KNOCNEY» NPOBOASATCS TON e KOMaHA0W Ha TOM e 06opy-
[OBaHUU.

B cnyyasx HebonbLIMX yCTaHOBOK, MUHUMAIbHbIE HATYPHBIE NCTILITAHUS MOTYT ObITb MPUHATBI KaK OCTa-
TOYHbIE. OHM MOTYT COCTOSATb U3 NPOBEPKU rAPAHTUPOBAHHON BbIpabOTKM YCTAHOBKM, a TAKKe U3 00LLMX NPOBEPOK
paboTbl YCTAHOBKM MpU HOpMarbHON 3arpy3ke (becnepeboiiHoi paboThl 6e3 ypoBHEN NynbcaLuuii AaBneHus,
Bubpauum n wWwyma, KOTOpble MOTYyT MMEeTb naryOHble MOCNeACTBUSA AN XapaKTEPUCTUKM YCTAHOBMEHHOM
MOLLHOCTW WNKU AONTOCPOYHON HaZeXHOCTU B6rnoka). Takue npoBepku He TPeByIoT MCNONb30BAHUA CIIOXHOTO
ucnbiTatensHoro obopyaoBaHus. ECnm oCHOBHas NpoBepKa BLISIBNSAET NOTEHLUMAanNbLHbIE NPobnemMbl, MOTyT NPOBO-
OUTbCH KOHKPETHbIE U3MEPEHUs paccMaTpuBaemoro napametpa. KOHTpaKkT 40MmKeH YETKO OroBapuBaThb, Kakue
KPUTEPUU 1 KaKOW XapakTep TECTUPOBAHUSA OXXUAAETCA, a TAKKE Kakasi CTOPOHA HECET pacxoAbl HA AOMOSHUTENb-
Hbl€ U3MEPEHUs.

BOonbLLMHCTBO NNOLLAA0K BEIOUPAIOT UCNLITAHWUSA MPOTOTUNA MHAEKCA A0 M NOCNe YyCOBEPLUEHCTBOBAHWA U B
KaKoW-TO Mepe J0BOAOYHbIE UCTILITAHUS Moaenu. MeToabl U OrpaHUHYEHUst UHAEKCA UCTIbITAHUA B COOTBETCTBUU C
FOCT 28842.

8.4.2 TOYHOCTb NPOBEPKN TEXHUUYECKUX XapaKTEPUCTUK NPOTOTUNA

Psaa opraHusaumit, npoBoASILLMX UCTILITAHUS, YIYHLUMIIU TEXHOMOTUIO ANsi TECTUPOBaHUS NNOLWAA0K ANs
rMapaBnU4ecKkuxX TypOuH, 0HAKO TOYHOCTb BCE ELLE HE TaKas BbICOKAs, KaK B CIly4ae NnpoBeAeHUs MOAENbHbIX
UCNbITaHUNA.

AOGCONIOTHbIN YPOBEHb NOrPELLHOCTM OyAEeT 3aBUCETb OT KOHCTPYKLMU MaLUMHBI. Jlerye 4OCTUYb BbICOKOM
TOYHOCTHM Npu paboTe C MALLMHOM BLICOKOTO Hanopa, HeXenu ¢ MalMHON HU3KOro Hanopa. [leTanu3npoBaHHbIi
NPOEKT KOHCTPYKUMM TYpOMHbI M ee NPOTOYHOM YaCTu TaKXKe BakHbl. Hanpumep, npoLue 40CTUYb BbICOKOW
TOYHOCTU TaM, rae eCTb AOCTYN K NPAMOMY y4acTKy HanopHOro BOAOTOKA, rae OyaeT yCcraHOBMNEH pacxoaoMep,
yeM Ha TypbuHe, rae kaHan UMeeT MHOXECTBO BIIM3KO pacnonoXKeHHbIX NlonaTok. Ha ruipaBnuyeckmx MatumHax ¢
6ornee BbICOKUM HAanopoM NpsAMoe u3mepeHue apdeKTMBHOCTU C UCMONb30BAHUEM TEPMOAUHAMUYECKOTO METOAA
4YacTO UMEET CPABHUTENBHO HU3KYIO CTOMMOCTb U BbICOKYIO TOYHOCTb.

YpoBeHb abBCOMOTHOW NOrPELUHOCTU PasfUYHbIX OCHOBHbIX METOAOB McnbiTaHua MOK HaxoauTtcs B
npeaenaxot 1,5 % a0 £ 2 %. C NOMOLLIbIO CAMbIX COBPEMEHHbLIX METOA0B M 060PYA0BaHUA U BbICOKOKBANUAU-
LUUPOBAHHbIX TECTEPOB MNOTPELUHOCTb MOXET OblTb CHUXEHA [0 YPOBHS HWke + 1 % B NyyLuMXx ycrioBusix
(Hanpumep, ¢ TEPMOANHAMUYECKUM METOAOM Ha YCTaHOBKY C YAENbHbIM 3Ha4EHUeM rMapaBnuyeckoi aHeprum
2 900 O /kr, Hanopom 6onee 300 M, unu ¢ UCNONb30BaHMEM aKyCTMYECKOrO MeToAa Ans, No KpauHen mepe,
YeTbIPEX CKPELLEHHBIX MYTEN, B 0OLLEN CMOXHOCTU BOCBMU NYTEW, M AECATU AMaMeTpoB Tpybonposoaa npsaMo
nepea W3MepUTENbHOW cekuuen). YTo KacaeTca MOAESbHbIX WUCMbITaHWA, MOrpPeLHOCTb uccneaoBaHui
NPOTOTUNA, UCMONb3YEMbIX ANs ONPeAeneHus pasHuLibl B 3pdeKTMBHOCTU MOAYFbHOIo TECTUPOBAHWA A0 U Nocne
YCOBEPLLEHCTBOBAHUSA, NyyLle npuMepHo Ha 20 %, 4em TUMUYHbIE NOrPEeLUHOCTH NPU UCNOMb30BaHUW METOAa ANs
onpeaeneHnsa MakcumansHON 3pheKTUBHOCTU TOW XKe YCTaHOBKW (HEKOTOPbIE N3 CUCTEMATUYECKMX NOrPELLHOCTEN
YCTPaHEHbI).

Kak MuHuMyM, BeibpaHHasi npoueaypa AosmkHa ObITb Takoi, 4To6bl NOATBEPAUTL, YTO JOCTUrAKTCA (PUHAH-
COBbI€ Nnoka3aTenu, NPu KOTOPbIX MPOEKT CHUTAETCA 0BOCHOBAHHbIM.

Ecnu tpebyeTca 4na 4OCTUXEHNA MUHUMANbHOW OKYNaeMOoCTU NpoeKkTa Npu oUHaHCOBOW 3(PPEKTUBHOCTU
3 % Ha NPOEKT M eCTb rapaHTUPOBaHHOE yBENUYEHUE HA 5 %, TO UCMBLITAHMA C MOTPELLHOCTLIO £ 2 % Oyaer
[JOCTaTouHO.

KomnaHum 4acto ycTaHaBnMBAKT MUHMMAIbHLIA YPOBEHb BHYTPEHHEW HOPMbl AOXOAHOCTM Ans
peHTabenbHOCTU MHBECTUMUMIA. Ecnn ypoBeHb norpeluHoctu, Hanpumep, 1 %, TO HEKOTOPbIE KOMMAHUU
BbIMUTAIOT 1 % OT rapaHTUPOBaHHOWN 3DMEKTUBHOCTM BCEX NPETEHAEHTOB, MPEXAE YeM PaCcCHMTbIBAETCA HOpMa
NpUOLINK. BbINOMHATE 3TO BbIMUTAHUE UMW HET — BONPOC UHBECTULMOHHON MNOSIUTUKN.

8.4.3 Buabl npoBepoK TEXHUYECKMX XapaKTepUCTUK NpoToTUna

McnbiTaHust nponM3BoAUTENBHOCTU MPOTOTUMA NPOBOAATCA AN NOATBEPXKAEHUS COOMNIOAEHUS AOTOBOPHBIX
rapaHTuii.
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ABCONIOTHLIN UNW OTHOCUTESbHBIN METOA MOXeT OblTb MCMONbL30BaH B 3aBUCUMOCTU OT 4OFOBOPHbLIX
ycnoeuin. OnNMCaHus U OrpaHUYeHuns pasnuyHbIX METOA0B cornacHo FOCT 28842.

Ecnu makcumanbHas adhdPEKTMBHOCTL rapaHTUPOBAHA, OHA MPOBEPSETCA C NMOMOLLBIO aBCOMOTHBIX
«NEPBUYHBIX» METOAOB. Pe3ynbrarbl MOryT GbITb MCMONb30BaHbI AN1St OLEHKU LUTpadha nnm npemuarnbHbIX Bbinnar
UM NBLIX A4PYr1X A0roBOPHLIX MOCNEACTBUM, KACAIOLLIMXCS rapaHTUii.

[na ycoBepLUEHCTBOBAHHLIX MalLKMH, 06bIYHO Ans 060CHOBaHWSA YacTW PacxoA0B N0 BOCCTAHOBEHMIO
CCbINalTCA Ha MoBblLEeHNE IPMEKTUBHOCTU, KOTOPasA MOXKET ObiTb Nony4yeHa. B aTon cBs3n, 060CHOBaHHO
U3MEepATL MPOU3BOAUTENLHOCTL MaLUMHBI A0 M MOCNE YCOBEPLLEHCTBOBAHUS. 10 9TOM npuymHe abcontoTHOe
uccneaoBaHue He o06A3aTenbHO M MOXET OblTb 3aMEHEHO Ha OTHOCUTENbHbIE UCMbITAHMS. M3amepeHue
abCconTHOrO Nponycka Yepes TypouHy HeoBxoaMmo Ansi cOBNoAEHNSA 4OrOBOPHbIX 00A3aTeNbCTB, NPUBOAALLMX
K 3HQUUTErbHbIM NPenMyLLeCcTBaM U, Kak MpasBuro, K 3kKOHOMUK cpeacts. C Apyroi CTOPOHLI, B LENAX NPOEKTUPO-
BaHWA JONTOCPOYHbIX JOXOA0B B OyayLleM, yctaHaBnueaeTcs abcontotHoe sHadveHne KM 1ypOuHbl. 3T0 MOXeET
ObITb BbINMOMHEHO NMMOO COOTHOLLEHWEM NMPOLLION AESTENbHOCTU C U3MEPAEMON NPUObISILIO UIK NyTEM NpoBEae-
HWS uccneaoBaHus abcontoTHON 3hheKTUBHOCTU HA YCOBEPLLEHCTBOBAHHOI YCTAHOBKE, a8 MHOIAA U C MOMOLLBIO
0060MX METO10B.

McecnenosaHne MHAEKCHLIM METOAOM (Hanpumep, MeTo YuHtep-KeHHeau), BbIxoAHAasi MOLLIHOCTb reHepa-
TOpa u3MepseTcsa Ha TpebyeMOM ypOBHE TOYHOCTU. B TO ke BpeMs usmepsieTcsi nepenaj JaBneHus, kak npasuno,
Mexay ABYMS TOYKaMM yyactka cnupanbHOW kamepsbl. Koraa ycoBepLUEeHCTBOBAHME 3aBEPLLEHO, MOLUHOCTb
YyCOBEPLUEHCTBOBAHHOW MaLUMHbI CPABHUBAETCS C MOLLHOCTbIO HAYanbHbIX YCTAHOBOK NPU Takux xe o6bemax
nMonycKkoB (TakoW ke nepenaa AaBneHuns B CnupancHol kamepe, Hanpumep). MamMeHeHns BbIXOAHOM MOLLHOCTU
npu Takux >xe o0bemMax NoMycKOB UCMONb3yeTCs Ars onpeAerneHns yry4dlleHus Npou3BoAUTENbHOCTU. OTH
U3MEPEHNA MOXKHO BbINOHUTb MO BCEV LLKANEe NPOU3BOAUTENIbHOCTU YCTaHOBKU.

McecnegosaHue MHAEKCHBIM METOAOM MMEET MHOTO NPEUMYLLIECTB U SIBNSIETCA HAUMEHEE JOPOrOCTOALLUM
peLIeHnem, OHaKO €CTb HEKOTOPLIE TPYAHOCTU B STON TEXHUKE:

- 06beMbl YCOBEPLUEHCTBOBAHWA AOIDKHbI ObITb TaKUMU, YTOOLI UCCNEA0BAHUS «40» W «MOCHE» OCTaBaNUCh
06BEKTUBHBIMU;

- TypbuHa gomkHa 6biTb 060pyAOBaHa cpeACTBAMU U3MEPEHUS OTHOCUTENBHOTO CTOKA. JTO, Kak NpaBuno,
OTHOCUTCS K UCMOSMb30BaHWIO BEHTUNEN YuHTEP-KEHHEAM, HO OHW HE BCEraa YCTaHOBIIEHbI U HE BCErAa B NPUroj-
HOM COCTOsiHUW. [ipyrue nepenabl AaBneHUs BCNeACTBUE PasnuYHbIX AMaMETPOB HAaNoOpHOro Tpybonposoaa MoryT
ObITb UCMONB30BaHbI;

- TOYHOCTb W YPOBEHb MaKCUManbHOW SPAEKTUBHOCTU «A0 MWCMBLITAHUS» AOMKHbI ObiTb NPUHATDLI
yyaCTHUKamMu TeHaepa. OTO MOXHO caenatb nyTeM NpoBeAEHUS UCMbITaHWUi B NMPUCYTCTBUM BbIGPAHHBIX
YYaCTHUKOB TEHAEPA UMKN MYTEM MPUBIIEHYEHUA KBANMUDULIMPOBAHHON OPraHU3aLuu TPETbUX NUL, K BbIMONTHEHUIO
UCMNbITAHUN KaK «40», TaK U «nocne».

8.4.4 OueHka pe3ynbraTtoB

CpaBHeHuWe rapaHTUPOBaHHOW 3PMPEKTUBHOCTU C U3MEPEHHON 3(PHEKTUBHOCTBIO JOIMKHO OCYLLECTBNATLCA
B COOTBETCTBUM C NpUMeHUMON nyonukauuein MK ¢ y4eToM NOrpeLuHoCTM U3MEPEHMIA NPUHATOTO MeToaa.

Ecnu nsmepeHHas ahheKTUBHOCTb NOCNE y4eTa NOrPELUHOCTU U3MEPEHMUIA HUXKE, YEM FapaHTUPOBaHHbIE
3HaYeHUs, pasHULIA MOXET ObITb BCEeACTBUE cneayioLmx hakTopos:

a) Ecnn makcumanbHas rapaHTMpoBaHHas NPOU3BOAUTENBHOCTL Obina NpoBepeHa Ha OCHOBE YCOBEPLUEH-
CTBOBaHHOIO MCCNE0BaHUA MOAENM:

- COCTOSIHWE W PasMepbl OCTarnbHbIX CYLLECTBYIOLLMX SNIEMEHTOB;

- (pusnyeckue pasnuuma mMexay MOAEnNbIO U NPOTOTUNOM, B YACTHOCTH, MO CYLLECTBYIOLLMM OCTasbHbIM
KOMMOHEHTaM (CYLLECTBYIOLUMM YepTexam B NIOXOM COCTOAHUW AW TPYAHOCTAIM AOCTyNa, B pesynerarte,
Hanpumep, oLUMOKN U3MEPEHUSA B Crydae U3MEPEHUI HA NNOLWAAKE) MOTYT OO bSACHUTL HEKOTOPbLIE pasnuyus B
NPOU3BOAUTENLHOCTM MOZENN OT NPOTOTUNA;

- pacqeTHbI MacLLTaGHbIN 9¢hdekT BhiLLie hakTU4ECKOro mMacLLTabHoro achdekTa;

- ANA NPOEKTOB YCOBEPLUEHCTBOBAHUSA (hakTU4eCcKkoe coctosHue (aedekrbl B GopMe U LLIEepPOXoBaToCcTh)
CYLLECTBYIOLLMX MALLIMH OCTafIbHbIX KOMMOHEHTOB MOXET NPUBECTU K YMEHbLLEHUIO peanbHOro MacluTabHoro
ahdekra B CpaBHEHUMU C TEOPETUUECKUM MACLLTAOHBIM 3¢hDEKTOM, PAaCCYMTaHHLIM B COOTBETCTBUU C [1].

b) B cnyuae, Korga HU 0O4HO UCCreaoBaHUE MOAENN He BbINo NPoBEAEHO:

- B AONOSTHEHME K BbiLLENPUBEAEHHBIM 0O SICHEHNAM, BbINOMHEHHBIE PACYEThI, BO3MOXHO, ObIIM KCAIULLKOM
OMTUMUCTUHHBIMUY .
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Ecnu oTHoCMTENBHAA NPOM3BOAUTENBHOCTL (Pa3HWLIA MeXay YCOBEPLLEHCTBOBAHWUEM «MOCHEY U «40») Obina
rapaHTMpOBaHa u NPOBEPEHA MOAENbHbIMW UCTIBITAHUSAMUI, HE OXKUAAETCA HUKAKUX NPOGnem, CBA3aHHbIX C UHTEpP-
npeTaumeit pesynsraros.

9 Cneundmkaums

9.1 OCHOBHbIe NOJTOXEHUA

Hacroswumii pasgen 4OMKEH CNY>X1Tb PYKOBOACTBOM B NPOLIECCE NOArOTOBKM KOHTPAKTHON JOKYMEHTaLUK
ANA BOCCTAHOBNEHWUA rmapaBnMyeckux TypOuH. BocctaHoBneHne TypbuH Ha KaXkgou OTAeNbHONM nnoLagke
NPOBOAUTCA NO-PA3HOMY, M AN K&XKL0W KOHKPETHOW NnoLaaku TpebyoTes cneluarbHble PacieTHbIE KpUTEPUU.
MexayHapoaHble CTaHAapThl MOTYT UCMOMb30BaTLCH HACTOMNBLKO, HACKOMBLKO OHW SAABMAIOTCA NPUMEHUMbIMM.
B HacTosLLeM pasaene Takke NPeAcTaBneH nepeydeHb NO3ULMIA, KOTOPbIE A0MKHbI BbITb BKMIOYEHBI B NOAPOGHbBIE
TeXHUYeckue cneLuduKkaLmu.

Mpu paspaboTke cneuudukaumin MoryT ObiTb UCMOMNb30BAaHbI ABA OCHOBHBIX NoAX0Aa. OAUH U3 HUX 3aKMto-
YaeTCcs B COCTAaBNEHUM NOAPOGHBIX cneumdukaumi ¢ ykazaHnem AaHHbIX O KOHCTPYKLMKM 060pya0BaHMS, dNeMeH-
TOB, & TaKKe 0 MOPSAAKE CTPOUTENLCTBA M YCTAHOBKU. BTOpOI noaxoa nogpasymeBaeT CocTaBneHue cneuudmka-
LMK, B KOTOPOI ONMCLIBAIOTCA paboune XxapakTepucTku yCTaHOBMEHHOTo 060pyA0BaHUSA, Npyu 3TOM NOAPAAYMKY
npepocTaenseTcs cBoboga BbIGopa peLueHunii No NpoeKTUPOBaHMIO, U3TOTOBEHUIO U YCTaHOBKE 0B0pYAOBaHUSA,
KOTOpOE cMOrno Bbl yA0OBNETBOPUTb YKa3aHHbIe TpeboBaHus. B GonMbLUMHCTBE Cryyaes, cneumduKkaumum ABnATCA
koMBuHaLuen ABYX BbILLEONMCAHHbIX MOAXO0A0B. BbIGOP TOro unu MHoro noaxoaa obbi4HO 0OYCNOBNEH CTaH-
[apTHOW NPaKTUKON, NPUHATON Ha NpeanpusTMK y BnaaenbLa 060pyaoBaHus, a Takke oT pasmepa U 3HaYUMOCTH
AaHHOoro o60pyA0BaHMS B CUCTEME BCETrO NPEANPUATHS.

9.2 UcxoOHble cTaHOAPThI

B kayecTBe OCHOBbI 4117 TEHAEPHON AOKYMEHTaUuMK NpeanaraeTca ucnonb3osarsb [2]. B [2] npeacTaBneHbl
BCE OCHOBHbI€ MOMOXEHUSA, KacaloLLMeCs NOArOTOBKM TEHAEPHON AOKYMEHTALMMU, a TaloKe cneayloLee:

- NPUMEP COAEPXKAHUA TEHAEPHOW AOKYMEHTaLuK;

- NpUMeYaHus No PakTopam OLEHKM TEHAEpPOB;

- KOHTPOSbHBIN NepeYeHb A4S 3anonHEeHa TEHAEPHON (POPMbI;

- NPUMEpP TEXHUYECKUX NACMOPTOB;

- rapaHTMA TEXHUYECKUX XapaKTepUCTHUK;

- NPUMEP rapaHTUK NO TOUEYHOM KaBUTaLUK;

- KOHTPOJbHBIN NEepeYeHb AN cneundukaLimii N0 MoAernbHbIM UCTILITAHUAM;

- pekoMeHAaLuMu No NeCYaHo 9po3um.

B [2] Takke onucbIBAIOTCA TexHMYeckne TpeboBaHus no TypouHam, KOTopble NpeACTaBrieHbl B CNeaylowmx
pasgenax:

- TeHaepHble TpeboBaHus;

- NPOeKTHbIE, 00LmMe, 0cobble AaHHbIE U YCIOBUS;

- 06wwme TpeboBaHus, TeExHU4ECKUE cneyudukaumn/TpeboBaHus;

- 06beM paborT, pamku gorosopa, 06bLeM Nocraeku pabotogarenem;

- pacyeTHbIE YCNOBUS, rapaHTUK N0 NPOU3BOAUTENILHOCTM U NPOYME rapaHTuu;

- HOPMbI NPOEKTUPOBAHUS MEXAHNYECKOMW HacCTu;

- NPOEKTHAA AOKYMEHTaUms, MaTepuansl, JaHHbIE MO CTPOUTENbLCTBY, 3aBOACKON OCMOTP U UCTbITAHUE;

- TexHu4eckue cneuudukaumm ans MKCMpOBaHHbIX/3aKNaAHbIX, CTALMOHAPHBIX/CbEMHbIX, BPaLLAIOLLIMXCSA
yacrten, MexaHM3Ma noBOpOTa MONATOK HanpPaBMAOLIEro annapara, NoALUMNHUKOB M YIMITIOTHEHUI, OMOPHBLIX
NOALLUMIMHUKOB, APYIMX PasfUyHbIX 3NIEMEHTOB, BCMOMOraTernbHbIX CUCTeM, cuctemMbl KU,

- 3anacHbIe 4acTy;

- MOZieNbHbIE UCTILITAHUS;

- yCTaHOBKA M NMYCK B 9KCMryaTaumio;

- HAaTypHbIE€ NMPUEMO-CAATOYHBIE UCTILITAHMSI.

TpeboBaHus [2] ycTaHOBMEHbI C LENbIO COAEMCTBUA NOKynaTento 060pya0BaHWUA B NOATOTOBKE TEHAEPHOW
AOKYMEHTaLMm AN HOBbIX TMAPABINYECKUX MALLUMH. [IaHHbINA NOAX0A MOXET Takke NPUMEHSATHCA B OTHOLLEHUU
JOKYMEHTOB, COCTaBIISIEMbIX B LIENSIX BOCCTAHOBIEHUSA YK€ (DYHKLMOHUPYIOLMX MaLwmH. Llenbio [2] asnseTtca
npeoCTaBUTb OOLLMIA KOHTPOJSbHLIA MEpeYeHb TEXHUYECKUX MOMEHTOB, KOTOPbIE HEOOXOAUMO yUECTb NPU
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COCTaBIIEHUM TEHASPHOW AOKYMEHTaLUM M TEHAEPHbIX cneuundukauyuni. B nognyHkrax 8.3 n 8.4 Huxke npeacras-
NeH KOHTPOSbHbIN NepeYeHb ONONMHUTENBHBIX MO3ULIMIA, OTHOCALLMXCA K pa3paboTke cneuudukaLui ans soccTa-
HOBMEHMS TYPOUH, rMapoarperaTtoB U HACOCOB-TYPOUH. CneayeT OTMETUTb, YTO B Criy4yae C NPOeKTamu no BOccTa-
HOBNEHMIO cneunduKkaumn MoryT 6biTe B0Onee CroXHbLIMU B CBA3M C 0OHaPYXEHUEM MOBPEXAEHUA OTAENbHbIX
3MEeMEHTOB MaLUMH B X04e pa3bopku u nocneayoLmx 0CMOTPOB.

B 6ubnuorpacuu npuBeaeH nepeyeHb ApYrnx MexayHapoaHbIX U HaUMOHAaNbHbIX CTaH4apTOB, OObLIYHO
UCMONb3yeMbIX ATsi NOArOTOBKM cneuudukauuii Ans TEHAEPHON 4OKYMEHTaLUuu, NPUMEHUMbIX A1 BOCCTaHOBIe-
HUA TypOUH.

9.3 UHdopmaums, KOTopasa AOMKHA coAepXaTbCA B TEHAEPHOW AOKYMEHTauuu

Hwxe npuBeaeH KOHTPONbHBIA NepeYeHs JaHHbIX, KOTOpble HE0BX0AMMO yKkasaTb B TEXHUYECKUX cneumdu-
KauuWsAX Unu B Apyrux 4acTAX TEHAEPHOW JOKYMEHTaLUWN.

YcnoBus nnoLaaku, BKIOYas:

- Nnpeaenbl «BbICOThI» NPOVU3BOACTBEHHOIO MOMELLEHUSA (NMOSHbIA HANop);

- NlaHHbIE NO BOA03a00PHOMY COOPY>KEHUIO, 3ACITOHKAM, TOHHENSIM, LUM03Y, CTBOPKAM U CTOKY (Ans onpe-
JAeneHvs NoTepb Hanopa, Cru OHW He BbINn U3MEPEHDI);

- A@HHbI€ MO TEKYLLMM YCNOBUAM NMPOTOYHOIO TPakTa TypOUHbI, BKITIOYAsA HEPOBHOCTL MOBEPXHOCTH;

- Npeaenbl «yAeNbHON rMAPaBINYECKON SHEPrUMy (MOME3HbIN HAMoP);

- NONesHsbIN cBpoc;

- Npeaenbl N0ABLEMA BEPXHETO U HUXKHEro 6bedoB;

- KpuBas pacxoAoB CTOka (NoABLEM MO OTHOLLEHMIO K cOpOCy);

- laHHbIE MO COPOCY C COOTBETCTBYIOLLMM NOABEMOM BEPXHEro Bbedia N HUKHero bbeda, NpeacTaBeHHble
B MPOLEHTHOM COOTHOLLEHUW BPEMEHMU;

- Npeaensl TemnepaTtypbl BOALI U ka4ecTBa BOAbl ((PU3NKO-XMMUYECKUE XapaKTEPUCTUKN U MEXaHUYECKNE
NpUMMeECH, Takue Kak Necok, Un v np.);

- N1oAbeM 0CEBOIt NMMHUK pacnpeaenuTenst TYPOUHbI U APYrMe BaXHbIE XapaKTepPUCTUKU TYPOUHBI;

- NMIaHUPOBKA SMEKTPOCTAHLMM 1 HanpaBrieHUe BpaLLeHUsi CUIIOBOW YCTAHOBKM.

LleneBoe HasHaueHue, HaNpMmep, HOPMATUBHAs HAarpy3ska, paboTa B NIMKOBbLIE MEPUOABI, PYCIOBast IKCNY-
atauusi unu nobble Apyrue orpaHudeHus.

3KONoruiyeckue orpaHN4eHnA.

QOrpaHu4eHus!, CBAA3aHHbIE C ANEKTPOCTaAHLUEN u/unu reomeTpueri 060pyaoBaHUA.

TpeboBaHusA 3akas4uka:

- TUN KOHCTPYKUMK pabouyero koneca;

- OCb YCTAHOBKM (BEPTUKANBbHAS UMW FTOPUIOHTANbHAR);

- CUHXPOHHASA 4acTOTa BPALLEHUS (TEKYLLME PacHETHbIE KPUTEPUM FreHepaTopa);

- TeKyLLiaa pac4eTHas CKOPOCTb pa3roHa reHepaTopa (MOXeT OTNNYaTLCA OT TEKYLLIEH CKOPOCTU pasroHa B
CTaLMOHAPHOM COCTOSIHUM).

Kputepum oLeHKU Npou3BoauTENBLHOCTY U WiTpadhbl (KM, norpebnexue anekTposHeprum, kasutaumsa nunm
3p03us B3BELLIEHHBIMU YacTULAMMK).

TpebGoBaHuA AN NPOBEAEHUSA MCXOAHBIX N OKOHYATENbHBIX MOAENbHBLIX NCMNbITAHUIA U/UIK MONEBLIX UCTIbITa-
HUIA.

Hopmbl u cTaHAapTbI AN NPOEKTUPOBAaHUS, NPOM3BOACTBA W UCTILITAHUA TYPOUH.

TpeboBaH1A NO NPOEKTUPOBAHMIO MEXAHUYECKOW YaCTu.

[aHHble No CTOKY, A0CTATOMHbIE ANA aHanNM3a NnepexoiHbIX NPOLIECCOB.

Ipadpuk nocraeku.

leoMeTpua n MaTepuanbl hyHKLMOHUPYIOLLEN TYPGUHBI HA OCHOBE UCMOMNHUTENbHBLIX YepTexei (T. e. pabo-
yee Koneco u 3a30pbl paboyero koneca, Basn, HAaNPABNAOLLMIA NOALLMNHUK, CaNbHUK Barna, cnmparbHas kKamepa,
oTcacbiBatoLLas Tpyda ¢ NoNMHLIMU AaHHBLIMKM O rabapuTax NPOTOYHOI YaCTU, COMPAratoLLMiA NOAC, (PyHAAMEHTHOe
UMK ONOPHOE KOSbLO, CTaTOP C TEXHMYECKUMUN XapaKTEPUCTUKAMM CTATOPHOI KONOHHBI, KPbILLKA TYPOUHDI, HUXHEe
KOTbLIO, HANpPaBnALWUe NONaTku (BKMIOYaa ruapasnmyeckue XxapakTepuCcTUK U aHHbIE N0 MOMEHTY TPEHUS,
€CIU U3BECTHbI), paboumnin MexaHu3m HanPaBnAOLLMX FTONATOK, CEPBOMOTOPLI M OrPaHNYEHUsA MO XoAY.

Tekylume npefenbHble MOLLIHOCTH reHepaTopa U/unu TpaHcopmMaropa (HUKHEro 13 ABYX), BKIOYas Makcu-
MarnbHyI0 MOLHOCTb M laHHbIE MO MepaM, NPeACTaBNeHHbIM Ha pacCMOTpeHue BnagensLa obopyaosaHus, Ans
N3MEHEeHMs faHHbIX 3Ha4YeHWi (TpebyeTcs aHann3 SKOHOMUYECKUX aCNEKTOB).

TekyLuas rpy3onogbeMHOCTb OMOPHOTO NOALLMMHUKA.
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9.4 [10OKyMeHTbl, KOTOPble He0OOX0AUMMO COCTABUTb B XO4€e NPoeKTa

Hwxe npeacraBneH nepeyeHb I0KYMEHTOB, KOTOPbIe HE0OX0AMMO COCTaBUTL HA OCHOBE CYLLECTBYIOLLIMX
JaHHbIX UIM AAHHbIX, NOMY4YEHHbIX B NPOLIecce BbINOMHEHUA pabot. OnpeaeneHne CTOPOHLI, OTBETCTBEHHOM 3a
COCTaBlEeHUe KaXaoro u3 3Tux JOKyMeHTOB, OyaeT 3aBUCETb OT JOFOBOPHLIX OTHOLUEHWIA, 3aKPENMEHHbIX B X04e
Ka)aoro OTAenbLHOro NpoekTa:

a) Ao Hayana paboT No 4OroBopy:

1) nopagok nposeaeHusa paboyero MCMbITaHUA UMK UCTILITAHKSA MO XapaKTePHbIM NPU3HaKkamy» 40 pasbopku;

2) oT4eT 0 NPOBEAEHUM paboyero UCMbITAHUS UMKU UCTILITAHNS KMO XapaKTEPHbIM NPU3HakaMy A0 pa3topku;

3) nopsaok pasbopku M MOBTOPHOI COOPKY;

4) NPOBEPKU LIEHTPUPOBaHUA A0 pasbopku;

5) nopsaok OLEeHKU 1 0CMOTpa 060pyAOBaHUS;

6) NopsAOK NPOBEPKK LLIEHTPUPOBAHWS NPW MOBTOPHOI COOPKE;

7) 06bem 1 NopsAAOK UCNLITAHUS MOCIE NOBTOPHON COOPKMK;

8) oTueT 06 0OCMOTpE YCTOWUNBOCTU GETOHHOTO OCHOBAHMUS;

9) nopaa oK Nycka B 3KCnyaTauuio.

b) [laHHbIe N0 BOAOCNUBY A0 YCTAHOBKM:

1) UcnbiTaHne No xapakTepHbIM NPU3HaKaM, BKIoYatoLlee:

- U3HOC Bana no OTHOLLEHWIO K CKOPOCTU B PEXMME XONOCTOro X0A4a M N0 OTHOLLEHUIO K Harpy3ake;

- YCTOWYMBOCTb TYPOUHBI (M3MEPEHNE AaBIIEHMIA B OTCACbIBAIOLLIEN TPYDE 1 cnupanbHO kKamepe, a Takke Ux
M3MEHEHWSA B 3aBUCUMOCTYM OT Harpy3ku Npy U3BECTHOM 3HAa4YEHUK Hanopay);

- uaMepexue subpaumu (BepTukanbHOe U rOpU3OHTaNbLHOE HaNpaBeHNs KOpNyca HanpaBnsoLLEero noa-
LLUMMHUKA);

- TemnepaTypbl NOALLMMNHWUKOB U CarbHUKa Bana (CKOPOCTb MOTOKA M TeMMepaTypa oxnaxaatowen oAbl Ha
BXOZI€ W Ha BbIX0OAE);

- UCMbITAHWE NUTAHWA Ha 3aCINOHKE (M3MEPEHHBIN BbIXOA reHepaTopa no OTHOLLEHWIO K MOMOXKEHMIO Hanpas-
NALLEN 3aCNOHKU NPU M3BECTHOM 3Ha4YEHWUM Hanopa);

- UCnbITaHue copoca Harpyskn (M3MepeHue yBeNUUYEHNs CKOPOCTU U AaBNEHUS BO BpeMs cOpoca Harpy3ku
npu 25 %, 50 %, 75 % 1 100 % OT NONHON Harpy3sKu);

- UcnbiTanue gudbdpepeHumarns-Horo AaBneHns cepsomoTopa (andpdepeHumanbHOe AaBneHne ceppomMoTopa
B 3aBMCMMOCTM OT CMELLIEHUA CEPBOMOTOPA B HAaNpaBneHUAX OTKPLITUSI U 3aKPLITMA HANPaBNAIOLLEN NONATKK, YTO
Tpebyercs, koraa HET AaHHbIX MO TEKyLLEeMY rMapaBIMyYecKoMy KpyTSLLEMY MOMEHTY HaNPaBnsIoOLLEN NONATKu).

2) UcnbiTanue Krg:

- UCMbITaHUA NokasaTenen (MamepeHue oTHocuTenbHoro Kz, TypOuHbl) unm
- ucnbiTanusa abeontotHoro K.

€) AaHHble No BOAOCNMBY MOCHE YCTaHOBKM:

1) 3a30p KOHTAKTOB HanpasnALen nonatku (NPOBEPUTL 3a30Pbl MO KOHTAKTHLIM NIMHUSAM CO CXXaTUEM
CepBOMOTOPOM 1 6e3 Hero);

2) BEPXHWUIA U HAXKHUIA 3a30pbl HaNpasnAoLWen nonartkm (Co cxxatmem n 6e3 Hero);

3) OTKpbITME HanpaBnAOLLEN NONaTku B 3aBUCMMOCTH OT X0/1a CEPBOMOTOpA (Yron OTKPbITUS U paCCTOAHUE
OTKPBLITUA MEXOY flonaTkamu);

4) BpeMs OTKPbITUA U 3aKPbITUA HANPaBRAOLEN nonaTku, TypouHa B CyXOM peXxume CO BpeMeHeM aMopTH-
3aumu.

d) Pasbopka ycTaHOBKM:

1) UeHTpUpOBaHKe, MPOBEPKA U PEFMCTPaLMA 3a30pOB (MONOXKEHUE BaNoB HA BCEX NOALLUMIMHUKAX, KOMMEH-
CaLMOHHbIE KOMnbLa paboyero konbLa, BO3AYLLHbIN 3230p reHepaTopa);

2) npoBepKa 3MeMEHTOB BCOMOraTesibHbIX CUCTEM Ha MPEAMET U3HOCA, MOBPEXAEHUS U APYTUe NPUMEHU-
Mbl€ OCMOTPbI (CUCTEMBI CMa3KkK, TPYOONPOBOALI Macna, Bo3ayxa u oxnaxaatowei soasl, KM, npoxoabl v np.);

3) npoBepka aNeMeHTOB reHepaTopa Ha NPeaMET U3HOCA, MOBPEXAEHUS U APYTUE NPUMEHUMbIE OCMOTPbI;

4) npoBepka 9neMeHToB TypOuMHbI HA NpeaMeT U3HOCa, MOBPEXAEHUS U APYTME NPUMEHUMbIE OCMOTPbI C
0c000 TLWATENbHOV NPOBEPKON MEXaHW3MAa HaNPaBISAOLLEN NOMaTKN.

e) MoeTopHasi c6opka yCTaHOBKM:

1) pasmepsl, LIEHTPUPOBaHKE, 3a30pPkl, PYYHOE BpaLLEHUEe, NPOBEPKA U PErncTpaums.

f) Myck B akcnnyaTauuio:

1) UCMbITaHUE B CyXOM peXxume 1 0T4eTbl 0 kanubposke Bcex KUMM;

2) UCMbITAHKE B CYXOM PEXUME MEXAHU3MOB HaNpaBnsoLLMX JIONaTok U CEPBOMOTOPOB, BKIHOYAsA NPOBEP-
Ky BPEMEHU 3aKPbITUA M aMOPTU3aLnK;
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3) ucnbiTaHUsA B MOKPOM pexxuMe, BKIYas NOBTOPEHNE BCEX UCMbITAHMIA MO XapaKTePHbIM NPU3HaKam,
OMUCAHHbIM B NYHKTE 0) BbILLE U PEKOMEHAOBAHHbIX K MPOBEAEHMWIO HA CTaAuM BOAOCNMNBA A0 YCTAHOBKM,;

4) oT4eT 06 UCNbITAHMKM HA HarpeB ANs NPOBEPKN CTabUNMbHOro OYHKLMOHUPOBAHMA NPU NONHON 3arpy3ke
YCTaHOBKMN.

g) Ha ctaguun npoekTupoBaHus:

1) NPOEKTHbIE pacyeThl ANsi Bana TypOuHbI;

2) NPOEeKTHbIE pacyeThl Ansi paboyero koneca;

3) 060CHOBaHME NPOEKTHBIX 3HAYEHMIT 3a30POB KOMMEHCALIMOHHOTO KOJbLia pabo4vero Koneca, NPOEKTHbLIX
peLUeHunii No MaTepuanam u KOHCTPYKLUUK;

4) NpOEKTHbIE pacyeTbl AN NBOro UISMEHEHHOTO SNEMEHTA;

5) aHanu3 pacyeTHON rMapPOANHAMUKN 3NIEMEHTOB NPOTOYHON YacTh (paboyvee KOneco, HanpaensawLme
nonaTku 1 CTaTOPHbIE KOMOHHBI, CNMParnbHas Unm nonycnupansHas kamepa, oTcackiBaoLas Tpyba);

6) CKOPOCTb NOTOKA, MOLUHOCTb, KM, yCTAHOBKM 1 rnapaBnNMYECKMin HAnop npu ykasaHHbIX pabounx xapak-
TepucTukax;

7) pacyeThbl NEPEXOAHbIX MPOLECCOB AN HOBbIX PAB0UYMX XapPaKTEPUCTUK U UX BIIUSIHUE HA YBENUYEHUE
CKOPOCTU U JlaBNeHUs, a TaKKe UTOroBasi 3akOHOMEPHOCTb 3aKPbITUS HAMPAaBALLER nonaTku CEpBOMOTOpPA C
COOTBETCTBYIOLLMMWU HOMUHAMNBbHBLIMU U 3DMEKTUBHBIMU 3HAYEHUSMU BPEMEHU amMOPTU3aLmu;

8) uepTexm, TexHUYeCKne MHCTPYKUMK, cneuudukaumm no 3akyrnke (Cbipbe Unu npuodpeTaemble U U3ro-
TaBnuBaemMble cybnoapsaavmMkamMmm 4acTtu), NOpsaA0K NPOBEAEHNUS 3aBOACKMX UCTILITAHWIA.
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Bubnuorpadus
[1] MBGK 60193:1999 TypBuHbl rnapaenuyeckne. AKKYMynupyoLme Hacochkl M TypboHacocsl. Mpuemoy-

Hbl€ UCMbITAHMA HA MOAENN
[2] Cepna MOK/TO 61366 MmapotypBuHel, rugpoarperatbl FASC 1 TypboHaCcOChl. TeHAEPHbIE AOKYMEHTbI
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YK 621.22/621.225:006.354 OKC 27.140

KntoueBble criosa: ruapoTypOUHbI, TMAPOArperaTbl, aNEKTPOCTaHLUM, TYPOOHACOCHI, CPABHUTENbHLIE BAPUAHTHI,
ruaponorust, TypbuHbl MensToHa
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