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HAUMWOHANBbHBLIN CTAHOAPT POCCUMNCKOWN GEANLEPALUM

OBUIATEJIU PAKETHBIE XKWOKOCTHbIE
MeToauKa yTsKeNneHHbIX UCNbITaHNIA

Engines rocket liquid. Methods of the forced test

Dara BBepenna — 2015—03—01

1 ObnacTb NpUMeHeHUs1

Hacrosiuii cTaHAapT pacnpoCTpaHAaEeTCa Ha XMAKOCTHLIe pakeTHble aABuratenu (aanee — XXP[) oaHo-
KpaTHOro UCNomnb30BaHus.

CTaHgapT ycTaHaBnuBaeT METOAUKY NPOBEAEHUA YTAXENEHHbIX UCNbITAHMI NPU ONbITHO-KOHCTPYKTOP-
CKOM 0TpaboTKe XMAKOCTHLIX PAKETHLIX ABUraTENEN, LENU NpoBeaeHns, TMNoBbie akTopsbl, (hOpMUpYIoLLUE
YTSXKENEHHbIE UCMbITaHKUA, OCHOBHbIE NpaBuna ux BbIGOpa NPU PeLLEHU KOHKPETHLIX 3a4ad, npaBuna onpe-
AeneHus kosdpuuneHTa yTsKkeneHusa yernoBui MCNbITaHUI, YCNOBUA UCNONb30BaAHUS YTSDKENEHHbIX UCTIbITA-
HUW XUOKOCTHbIX PaKETHLIX ABUraTenen Manon TArM Ana CoKPaLeHUa ux NPOAOIDKUTENBHOCTU.

HacToawuit ctaHaapT NpUMEHAETCs Npy CO3AaHnKU, NPOU3BOACTBE U SKCMITyaTaLMUn U3Lenuin KOCMUYe-
CKOW TEXHUKM MO MEXAYHAPOAHLIM AOrOBOPaM M B X0A€ peanu3aunu MeXxayHapoaHbIX NPOEKTOB M MPorpamm
npu YCNOBUM COTNacusi BCEX 3aMHTEPECOBAHHBIX CTOPOH, @ Takke B CNy4asx, KOraa ero NnpUuMEeHeHue npea-
nucaHo TpeboBaHMAMN TEXHUYECKOTO 3aAaHNs Ha BbINOIHEHWUE PaboT.

2 TepMuHbI, onpeaeneHnsl U CoKpaweHus

2.1 B HacToAILLEM CTaHAApTE NPUMEHEHbI Cneayiome TePMUHbI C COOTBETCTBYIOLLIMMU ONPEAENEHNAMMN:

2.1.1 BeposATHOCTb 6e30TKa3HOU pab6oTbl XKPL: BeposTHocTb npebuiBanua XXPL B pa6otocnoco6-
HOM COCTOSIHUM NpW paboTe B IKCMIyaTaUMOHHBIX YCNOBUSIX.

2.1.2 rapaHTuiiHble ycnoBusi ucnbitauua XXPL: PaclwmpeHHble N0 CPaBHEHUIO C 9KCNNyaTaUMOHHbI-
Mu ycnosus ucnbitadus XKPL, npu nosisneHun otkasa B npegenax Kotopbix NPUHUMAIOT MEPbI NO YCTPAHEHUIO
€ro NPUYUH UNK NOATBEPKAAIOT HEBO3MOXHOCTb BO3HUKHOBEHUA OTKA3a B SKCMIyaTaLUUOHHBIX YCIOBUSIX.

2.1.3 rapaHTUiHbIN KO3((pULMEeHT yTaXeneHua ycnosun ucnbitanun XXKPL: OTHOWEHNE BEpoaT-
HoCcTK oTKasa XXP[, npu yTsKeneHHbIX UCTILITAHUSX K BEPOSATHOCTU OTKa3a Npu HOPMAarnbHbIX UCTILITAHUAX B
rapaHTURHbIX YCIOBUSIX.

2.1.4 pedekT: Kaxxgoe otaenbHOE HECOOTBETCTBME NPOAYKLMM YCTAHOBNEHHbIM TPeGOBaAHNAM.

2.1.5 poBogovyHoe ucnbiTaHue: MccnegosaTenbckoe UcnbiTaHue Asuratens, NPoBOAUMOE C LIENbIO
nonyyeHus nHgopmMaummu, HeobxoaMMON ANs CO3AAHUA OKOHYATENbHOIO BapUaHTa KOHCTPYKLUW.

2.1.6 XUAOKOCTHLIN pakeTHbIW ABUrartesnb: PakeTHbil ABurarenb, paGoTalowmii Ha XXMAKOM PakeTHOM
TOMnMBe.

2.1.7 XMAKOCTHbLIN PaKeTHbIN ABUraTenb Marnon TAru: XKUakoCTHLIN pPaKEeTHLIN ABUratenb TAroW He
Gonee 5000 H.

2.1.8 saBepuwawuiee goBogoyHoe ucnbitaHue XXPA: MpeasaputensHoe ucnbitaHue XXPL okoH4a-
TENbHOr0 BapuaHTa KOHCTPYKLMK C Liefblo NMOATBEKAEHNA COOTBETCTBUA €0 XapakTepucTuk TpeboBaHuAM
TEXHUYECKOTO 3a/1aHNSA U BO3MOXHOCTU npeactasneHns XXP Ha npueMOoYHbIe UCNbITAHUS.

2.1.9 ucnbitanue XXPL: VcnbiTaHue ¢ Lenbi0 OLEHKN TEXHUYECKOro cocTosHnA XKPL, unu uccnegosa-
HWSA NPOTEKaILLMX B HEM NPOLIECCOB.

2.1.10 koadhpuumneHT yTskeneHus ycnoeun ucnbitanmin XKPL: OTHOLWIEHWEe BEpOATHOCTU OTKasa
YKP[ npu yTshHxeneHHbIX UCNbITaHUAX K BEPOSITHOCTM OTKa3a Mpu HOPMAarnbHbIX UCTbITAHUSAX.

WspaHue ocpuumnansHoe



FOCT P 56099—2014

2.1.11 MexBeaOMCTBEHHbIE UCTIbITAHUA: VCNbITAHNA NPOAYKLUUM, MPOBOAUMBIE KOMUCCUEN U3 Npea-
cTaBUTENEN HECKOISbKMX 3aMHTEPECOBaHHbLIX MMHUCTEPCTB W (UNK) BEAOMCTB, UM NPUEMOYHBLIE UCNbITAHUSA
YCTaHOBJEHHbIX BUAOB NPOAYKLMM AN NPUEMKU COCTaBHbIX YacTei obbekTa, paspabaTbiBaemMoro COBMECTHO
HECKONbKMMU BEAOMCTBAMM.

2.1.12 napa6otka XPJ: NpogomiumTenbHOCTb paboTbl U (MnM) uncno umknos cpabareiBaHusa XKPL.

2.1.13 orHeBoe ucnbitanue XP[: Ucnbitanue XXP[ co cropaHuem unu pasnoxeHwem Tonnuea.

2.1.14 onbITHO-KOHCTpPYKTOpPCKana orpaborka XXPL: Otpaborka >KP[, Bkniovaiowias:

- UccneaoBaTenbCKUe UCTILITaHUS ONbITHLIX 00pa3uos XKPI v ero arperaros;

- YTOYHEHUE KOHCTPYKTOPCKON U TEXHONOIMYECKOW AOKYMEHTALMM MO pesynsTatam UCTIbITAHUN;

- 3aBepLualoLLMe A0BOAOYHbIE U MEXBEAOMCTBEHHbIE UCMbITAHUA OMbITHLIX 06pa3suos XKPL, n3arotos-
TIEHHbIX N0 YTOYHEHHOW JOKYMEHTaLUW.

2.1.15 otka3 XKPA: CobbiTue, 3aknioyaioLleecs B HapyLueHuu paborocnocobHoro coctoanma XXPLO unm
BbISIBIIEHMU HEPaboTOCNOCOOHOrO COCTOSAHMA NPU UCTILITAHUU UIU IKCTINyaTaLuu.

2.1.16 napameTp paborocnoco6Horo cocroauua XXPA: Mapamerp >KPI, ucnonb3yembiit npu aHa-
nu3e HAAEXHOCTU ANs XapaKTepucTukm ogHoro us ceoncts XKPL, o6ecneunBaiowmx pabotocnocobHoe co-
CTOsAHUE.

2.1.17 nepuognYeCKUin KOHTPONb: KOHTPOnb, Npu KOTOPOM NOCTyNeHne nHpopMauum 0 KOHTPOu-
pyeMmbix napaMeTpax NPoUCXOAUT Yepe3 YCTAHOBMNEHHbIE UHTEPBAarbl BPEMEHM.

2.1.18 nepuogunyeckue ucnbiTaHuA: KOHTPONbHbLIE UCMLITAHUS BbiMyCKaeMoW NPOAYKUUW, NPOBOAU-
Mble B 06bemax u B CPOKU, YCTAHOBIIEHHbIE HOPMATUBHO-TEXHUYECKON JOKYMEHTALMEN, C Lenbio KOHTpONs
CTabunbHOCTM KayecTBa NPOAYKLUMM N BO3MOXHOCTU NPOAOIDKEHUA €€ BbiNycKa.

2.1.19 nogTBepxpawwee nepumoguyeckoe ucnbitanue XXPA: MNepuoguyeckoe ucnbiraHue XXKPL,
NPOBOAUMOE C LIENbIO MPUHATUS PELLIEHUS O NPOBEAEHUM NPMEMOYHOTO KOHTPONS Kaxaoro ak3emnnspa XXP[,
M3TOTOBIMEHHOIO B YCTAHOBMNEHHLIN NEPUO NPOM3BOACTBA.

2.1.20 npeaBapuTenbHble UCNbITAHUA: KOHTPOMNbHbIE UCMLITAHUS OMbITHLIX 06Pa3LOB U (MNN) ONbIT-
HbIX NapTUii NPOAYKLUMM C LIENbIO OnpeaeneHus BO3MOXHOCTU UX NPEABABNEHNA HA MPUEMOYHBIE UCTILITAHUA.

2.1.21 npueMo-cAaTO4HbIE UCNbITAHUA: KOHTPONbHbIE MCNLITAHMA NPOAYKLMUM NPU NPUEMOYHOM KOH-
Tpone.

2.1.22 cneumanbHoe nepuoaunyveckoe ucnbitTanne XXPA: MNepuoguveckoe ucnoiraHue XXPL, nposo-
AMMOE C Lernbio OLeHKM cooTBeTcTBUA kavectBa XXPH, uarotaBnueaemMbix ANs NOCTAaBOK B 3KCnAyaTaumio,
YPOBHIO, 4OCTUTHYTOMY NPU 3aBEPLUEHUN ONbITHO-KOHCTPYKTOPCKOW OTPatoTku.

2.1.23 cTpyKTypHO-thyHKUMOHanbHbIN aneMeHT XKP: CocrasHas 4actb XKP[], ycnoBHO HageneHHas
OZHUM M3 CBOMCTB, He0BXoaMMbIX Ansi o6ecneveHun paboTocnocobHoro coctosHus XKPA,.

2.1.24 ycnoBus ucnbitanus XXPL: CoBOKyNHOCTb pexumoB pa6oTel YXKPL, BHELWHUX BO3AENCTBYIOLLMX
chakTopoB u HapaboTku XKPL npu npoBeAeHUN UCIbITaHUSA.

2.1.25 yTouHsOWeEe ucnbiTaHue: Mccneaosarenbckoe UCNbITaHUE ABuratens, NPoBOAUMOE C LIENbIO
onpeaeneHnsa obnactu 3Ha4YeHuii napaMeTpoB, B KOTOPOW ABUraTeNnb HaxoaAuTcA B paboTocnocobHOM COCTO-
AHUN.

2.1.26 ytaxeneHHoe (popcuposanHoe) ucnbitanue XKPL: YckopeHHoe ucnbitanue XXP[, ocHoBaH-
HOE Ha MHTEHCMMPUKALIMU NPOLECCOB, BbI3bIBAIOLMX OTKA3bl UK AedeKTb.

2.1.27 yTtaxeneHHoe pecypcHoe ucnbitaHne XXPL: YTsxeneHHoe ucnoitaHue XXP ¢ ysenuueHHON
HapaGoTKON.

2.2 CokpaweHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CREAyYIoWMUe COKpaLLEeHUA:
BBEP — BeposiTHOCTb 6e30Tka3HOW paboThi;

OV — noBoao4vHOE UcnbITaHUE;

YXP[L — >XMAKOCTHbIV pakeTHbIW ABUraTens;

XPOMT — >XMAKOCTHbIV pakeTHbINW ABuratenb Manon TAaru,

3 — 3aBepLualoulee 4OBOAOHHOE UCNbITAHUE;

K — KOHCTPYKTOPCKUE AOKYMEHTbI;

KN30 — komnnekcHasi nporpamma 3KkCcnepuMeHTanbHoON oTpaboTku;
KT — KOHTPOSbHO-TEXHONOMMYECKOE UCNbITAHUE;

MBW — MexXBeOMCTBEHHOE UCNbITAHUE;

OKP — 0nbITHO-KOHCTPYKTOPCKUE paboTbl;
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MM — noaTeepXxaaloLLee Nnepuoanyeckoe UCNbITaHne;

MNCU — npuemMo-caaTo4HOE UCTbITAHUE;

CINN — cneunanbHoe NepuoanM4ecKoe UCnbiTaHue,

C®3 — CTPYKTYPHO-(PYHKLUMOHASNbHbIA 3NEMEHT;

T3 — TexHu4yeckoe 3agaHue;

THA — TypOOHaCOCHbIN arperar;

Y — k03(pPULMEHT YTSDKENEHUS YCITOBWI UCTILITAHUN;

¥, — rapaHTUiiHbIA KOIPDULIMEHT YTAXENEHUS YCIIOBUI UCMbITAHUNA,
YW — yToYHAOLLME UCTIBbITAHUA.

3 O6wune nonoxeHns

3.1 YTshkeneHHble ucnbitaHusa YKPO npoBoasAT Npu ONbITHO-KOHCTPYKTOPCKON oTpaboTtke. Bo3MOXHOCTb
M YCNOBUA NPOBEAEHMUS YTSHKENEHHbIX UCTILITAHUI ONpeaenAeT NpeanpuaATMe — paspaboTyumnk U yKkasbiBaeT B
Knao.

3.2 YT1skeneHue ycnosuin ucnbitaHun XKPL, ocylLecTBNAIOT NyTEM U3MEHEHUs1 3HA4YEeHUN OAHOro UNK
HEeCKONbKUX ¢hakTopoB, onpeaensieMbix pa3paboTumkoM ABUraTens, A0 3HAYEHUIA, NPUBOAALLUX K NOBLILLEHNIO
BEPOATHOCTU OTKa3a Npu COXpPaHEHUU MexaHu3ma (pOpMUPOBAHUA OTKA30B, XapaKTEPHbIX ANS 3KCNnyaTauu-
OHHbIX YCNOBUN.

3.3 lMpu oNbITHO-KOHCTPYKTOPCKOI oTpaboTke yacte YU, N, 30U u MBU MOryT ObITb YTAXENEHHBIMK.

3.4 B nepuoa noCTaBOK B IKCMITyaTaLmio AOMYyCKAeTC NPOBOAUTL yTshkeneHHble CIMA, ecnu oHu ycTa-
HoBneHb! KA.

3.5 YTaxeneHHble UCMbITAaHWA NPOBOAAT C Uenbio uccnegosanusa XKPO u ero CHI, BbiAENEHHbIX ANA
aHanu3a HagexHocTu.

3.6 YTOouHAOWME n JOBOAOYHbIE YTSHKESNEHHbIE UCTIbITAHUA NPOBOAAT AN YCKOPEHUSA NOUCKA BO3MOX-
HbIX 4e(PEKTOB W BbISIBIEHUSI BIIUSIHUSA Pa3nUuHbIX hakTopoB Ha HApaboTKy U BEPOSITHOCTbL oTkasa XKP[.

3.7 YT1skeneHHole 31 npoBOAAT Ansi yCKOPEHUs NOATBEPKAEHMS 3anacoB napaMeTpoB paborocno-
coBHoro cocrosiHusa XXPL,.

3.8 Y1skeneHHble MBW npoBoasT AN 4€MOHCTpaUMKM 3anacoB OTAeNbHbLIX napaMmeTpoB paborocno-
coBHoro coctosaHusA XXPL, A0CTUrHYTLIX Npyu oTpaboTke, n AN cokpaLlueHus HapaboTku.

4 HomeHknarypa cakropoB, OPMUPYIOLWNX YTSKENIEHHOE UCNbITaHUue

4.1 daktopammu, C NOMOLLLIO KOTOPbIX OCYLLECTBIAT YTSXKENEHHOE UCMbITaHWe, ABMSIOTCA BHELUHUe
BO3AeiCTBYyOLME hakTopsl U hakTopkl, onpeaensowme pexxumMbl pabotsl XXPL, KOHCTPYKLMOHHbIE NapamMe-
Tpbl U (pakToOpbI BO3AENCTBUA HA ABUraTenb, NPeaLUecTBYIOLLUE OrHEBbIM UCTbITAHUSIM, B YACTHOCTH, BO3AEN-
cTBMA BMOpaLuii, KNMMaTu4eckux pakTopoB, pagnaLMoOHHOro U3Ny4YeHUs u ap.

4.2 YTsbkeneHue yCnoeuii ¢ NOMOLLbIO M3MEHEHUA 3HAYEHUN BHELLHWUX BO3AENCTBYHOLLUMX (PaKTOPOB U
dakTopoB, onpegenawmx pexxumsl pabotel XXPL, npoBOAAT Npu BCEX BUAAX UCTIbITAHUA, YKa3aHHbIX B 3.3 1
3.4. lameHeHune 3Ha4YeHUI KOHCTPYKLMOHHbIX NapaMeTpoB NpoBoAAT Tonbko npu YU u N,

4.3 TUNOBLIMU BHELUHUMW BO3AEUCTBYIOLMMU (PaKTOpaMm, UCMONb3yeMbIMWU ANA peanu3auumn yTsxe-
neHHoro ucneltaHua XXPL, aBnaiotca cnegyrowmne nepemMeHHble napameTpbl:

- AaBneHne KOMMNOHEHTOB TONMMBA HA BXOAE B KAMEpY ABUraTens;

- pasHOCTb AaBneHui KOMMNOHEHTOB TONMUBA Ha BXOAE B Kamepy ABurartens;

- rMapoyaapbl Ha BXOA€E B ABUraTenb;

- ornepexeHue nogadu OAHOro M3 KOMMOHEHTOB TOMMNUBA B KaMepy ABUraTens;

- TeMnepartypa KOMNOHEHTOB TONMUBA Ha BXOAE B KaMepy ABuUrarens;

- pasHoOCTb TemMnepaTyp KOMNOHEHTOB TONNKUBA HA BXOA4E B KAMEpPY ABUraTens;

- ra30HachbILLEHNE KOMMOHEHTOB TOMNMWBA,;

- cogepxaHvwe cBOOOAHbIX rasoBbIX BKIOYEHUI B KOMMOHEHTAaX TOMMUBA,

- YACTOTa KOMMOHEHTOB TOMNJINBA;

- TemnepaTtypa a5eMeHTOB KOHCTpyKuun XKPL;

- YPOBEHb BMOpaUMii, UMUTUPYIOLLMX TPAHCNOPTHLIE Neperpy3kn u Bosaencreue apyrux >KPL;

- 9HepronoTpedneHme (ANeKTPUYECKas MOLLHOCTb, HAMPSDKEHUE);

- AaBreHWe oKpy>KatloLen cpeasbl;

- TeMnepaTtypa OKpy>kaloLlen cpeabi;

- pagnaunoHHOE BO3AENCTBUE.
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4.4 TunoebIMK pakTOpaMu, ONPeAENSIOWUMU PEXUMbI PabOThbl ABUraTensa Npu yTsXeneHHoM UcnbiTa-
HWUK, ABNAIOTCA CreayloLme nepeMeHHble napaMeTpsl:

- flaBNEHUE B KaMepe CropaHus;

- COOTHOLUEeHWEe KOMMNOHEHTOB TONNNBA;

- TemMneparypa reHepaTopHOro rasa;

- yacToTa BpaweHusa potopa THA;

- MONOXEHWEe PerynupyoLLiMx OPraHoB.

4.5 TUNOBbLIMU KOHCTPYKLUMOHHBbIMU DakTOpamu, WUCMONbL3yemMbIMU AN peanu3aunun YTSHKENEHHOro
ucneitaHus XXPI, asnatorcs:

- reoMeTpuyeckue pasmepsbl yanos, arperatos XXPI u AONyCKu HA HUX;

- pacnpeaeneHue KOMNOHEHTOB TONMMBA MO CEYEHUIO KaMepbl;

- rMapaBnuyeckne XxapakTepucTukn CMeCUTErbHbIX SMEMEHTOB;

- AMHaAMUYeCKNe XapakTepuCTUKKU arperatoB aBTOMaTUKN U CUCTEMbI PErYNIMPOBaHUS;

- XapakTepucTuku maTepuanos.

4.6 Tunosow nepeyeHb HakTopoB, POPMUPYIOLLUX YTSHKENEHHOE UCTbITaHue, n CPI, Ha KOTOPbLIE MOX-
HO BO3JEMCTBOBATb M3MEHEHUEM 3TUX (PaKTOPOB, NPUBEAEH B NPUOXKEHUU A.

5 Mopsapok npoBeaeHUA yTAXKeENeHHbIX UCNbITaHUA

5.1 Boibop CP3 un hakTopoB Ans peanusaumu YTSHXXENEHHOr0 UCMbITAHUSI OCYLLECTBASIIOT C YY4ETOM
onbiTa 0TpaboTkn aHanornyHbix XKPL, 0coBeHHOCTEN KOHCTPYKUMM paspabartbiBaemoro XXPL u ycnosuii ero
paGoTbl, MPKU UCMONb30BAHUW NPABUI1, YCTAHOBIEHHbLIX HACTOALLUM CTaHAaPTOM.

5.2 Mpu ytskeneHHbix YU n O npoepke noanexar CP3, koTopbie NUMUTUPYIOT HapaboTky XKP/.

5.3 Mpu ytspkeneHHbix 30U 1 MBU naMeHAI0T 3Ha4€HMA BHELWHNX BO3AEWCTBYIOLLUX (hakTopoB 1 (Mnu)
hakTopoB, onpeaenaowmx pexxumbl pabotol COI, Npu KOTOPLIX NOMYYE€Hbl HAUMEHbLLLME 3HAYEHUS HUDKHEN
rpaHuLbl 4OBEPUTENLHOIO MHTepaana BBEP.

5.4 OB00LIEHHON MEPOI YTHKENEHUS YCNOBUI UCTILITAHNI ABNSETCA KOIPULMEHT YTAXKENEHUA yCno-
BUI UCTbITAHUIA.

5.5 KoatppuumeHT yTsxKeneHns yCnosuit UCNbITaHUIA NPU rAPaHTUIAHBIX YCNOBUSAX HA3bIBAIOT rapaHTuii-
HbIM KO3(PDULNEHTOM YTAXKENEHUA YCIIOBUN UCNBITAHUNA.

5.6 Mpu OTCYTCTBUK K Ha4any UCrbITaHUN anpUOPHON MH(pOPMAaLIMK O BRMSHUKM Pa3nUYHbIX hakToOpoB
Ha TexHu4yeckoe coctosiHne XXPL BnusHue hakTopoB, YCTAHOBMEHHBbIX HACTOALWMM craHaapToM u K30,
nposepsoT npu YU n ON.

5.7 Mpu yTskeneHHbix 3OV n MBU 3Ha4eHus BHELWHUX BO3AENCTBYIOWMX hakTopoB u (unun) akTopos,
onpeaensiowmnx pexxuvmMbl paboTbl, M3MEHAIOT TakuMm 06pa3om, 4ToObl 06eCneunTb rapaHTUIRHLIA KO3 DULK-
€HT YTSKENEHNUSA YCNOBUIA UCTILITAHWIA.

5.8 B cnydyae nposeaeHus ytspkeneHHblX CMU (ecnu oHun yctanosneHbl B K[) aonyckalor Bbixoa 3a
npeaenbl O4HOro rapaHTUIHONO YCNoBUSt UK NGO COBOKYNHOCTM rapaHTUIHLIX YCNIOBUI UCTILITAHUIA (B TOM
yucne u Ans cokpalueHus HapaboTku).

5.9 Mpu npoeeaeHun NMCU BbIGopouHOro KoHTponsa u MM yTsxkeneHue 4ONycKaeTcs OCYLUEeCTBASATb
nyTeM yBenuyeHusi HapaboTku, COrnacoBaHHOIO C rofMoBHbLIM Pa3paboTYMKOM, NMPU SKCNIyaTauMOHHbIX 3HaYe-
HUSIX BHELLUHUX BO3AENCTBYIOLMX (DaKTOpPOB U hakTOPOB, ONpeaensaiowmnx pexxumMsl padotsl XKPL,.

5.10 lMpu yTsxkeneHHbiX YU 3Ha4yeHna BHELWHMX BO3AENCTBYIOLLMX (hakTopoB 1 (Mnu) dhakTopos, onpe-
OEenaLWmnX pexxuMbl pabotel KPP, n3MeHSII0T B NpoLEecce UCMbITaHUA 04HOro ak3emnnsapa XXPL ot akcnny-
aTauMOHHbIX A0 HEOOX0AMMbIX AN OLEHKM 3amaca COOTBETCTBYIOLLMX NapaMeTpoB paboTocrnocoBHOro co-
CTOSIHUS.

5.11 N3mMeHeHue 3Ha4eHWIn KOHCTPYKLMOHHBIX (DaKkTOPOB MpK YTAXENEHHbIX Y 1 U oCyLIecTBRAIOT He
MEHEe YeM A0 NPeaenbHbIX 3Ha4YeHWi, ykasaHHbIX B K. Takue ucnbitaHust MOryT 6biTb NPOBEAEHbI A0 OTKa3a
Unu 4o nosiBneHus aedekTa, CBMAETENbLCTBYIOLENO O HeLenecoobpasHoCTU NPOAOIKEHUS UCMbITAHUS.

5.12 MapaHTUiHbIN KO3PduUMeHT yTskenenma ycnosuin 30U, MBU MmoxeT GbiTb ykaszaH B KM3O (B
OOMNOMHEHNE K rapaHTUIHBIM YCMOBUAM UCMbITAHWIA) NPU HANUMYMKM COOTBETCTBYHOLLEN MCXO4HOW MHCOpMAaLm
NS ero noaTBePXaeHus.

5.13 3HaueHus Y, 1 KosdhduumueHTa yTspreneHus ycnosuin Cr onpeaensior B 3aBUCUMOCTU OT Tpebo-
BaHWU HAaEXXHOCTU U OCOBEHHOCTE KOHTpONs kadecTBa usrotoenexus XXPL,.

5.14 KoahdDULUMEHT YTSHKENEHUS1 YCIIOBUI UCTIbITAHWI MOXET ObITb AOCTUTHYT 3a CHET U3MEHEHUS 3Haue-
HWUIA HapaboTKK, BHELLHUX BO3AENCTBYIOLUMX (PaKTOPOB 1 (Mnn) hakTOPOB, ONPeaenAloLWmnX pexum paboTel XKPL,.

4
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dakropamu, onpeaensowmmMm Hapabotky XXPL, asnatoTcs:
- YUCNO BKIIKOYEHWI N NEPEKITIOYEHNI C PEXUMA HA PEXUM;
- 4acToTa BKIOYEHUN;

- NPOAOIMKUTENBHOCTL PaboThl;

- nays3a mexay BKIMoYeHUnAMN.

|_|pVI 9TOM BbINOJTHAETCA COOTHOLUEHUEe

Y =Ye Y (1)

rae Y — o6wmii KOapULMEHT YTSHKENEHNUST YCITOBUI UCNbITAHUN,
Y, — KO3(PDUUMEHT yTsXKENEHUs1, ONpeaensiemblii n3meHeHnem HapaboTkn >KPL, npu ncnbitaHum,
yq) — KO3 (pMUMEHT yTsHKENEHUA, onpeaensdembli M3MEHEHUEM 3HAYEHUI BHELUHWMX BO34ENCTBYIOLLMX
hakTopos u (Mnn) hakTopoB, onpeaenatowmnx pexum padotsl XKPL.

3HaueHns Yy un yq) MOFYT ObITb OnpeaeneHbl N3 COOTHOLLEHWI

we(a)
1
y¢=gy%, 3)

rae 0, 6, — 3HaueHus HapaGoTKKU NPX UCTILITAHUM W NPW SKCMIyaTaLuu COOTBETCTBEHHO;
v — nokasaTenb CTeNneHn B ypaBHeHuun Beibynna;
qul — KOIPPULMEHT YTSXKENEHUS, onpeaenaeMblil O4HUM U3 [ (hakTOpoB;

IT — npouseeageHne KO3PPULMEHTOB yTAXENEHUA [ PakTOPOB.

Ons onpenenenus ko duumeHTa yTspkeneHns MoryT ObiTe UCMONB30BaHbI U ApYrue 3aBUCUMOCTH, NO-
Ny4eHHble No pesynsratam oTpaboTku KOHKpeTHOro XKPL,.

5.15 Onsa C®3, nogBepKeHHbIX BHE3aNHbIM OTKa3am (BbICOKOYACTOTHAS M HM3KOYACTOTHAA YCTOWUK-
BOCTb Kamepbl, KABUTALMOHHASA CTOMKOCTb HACOCOB U T.M.) U XapakTepu3yoLLmMx CnoCOBHOCTb NpeaoTBpaLLaTh
aHOMarbHOE pasBUTME MPOLIECCOoB, v = 1.

5.16 Ons C®3, noaBepP)KEHHbIX NOCTENEHHbIM OTKa3aM (MexaHU4Yeckasd NPOYHOCTb M KAPONPOYHOCTb
3MEeMEHTOB KOHCTPYKLUUM U T.N.) U XapakTepPU3yoLLmMX CNOCOOHOCTbL CONPOTUBNATLCA BO3pacTaloLMM C yBe-
nMyeHneM HapaboTKM Harpyskam, 3Ha4YeHUe nokasarens v OnpeaensitorT no SKCNEePUMEHTANbHbLIM AAHHbIM O
HapaboTke o0 oTka3sa.

5.17 3HaueHus yopl MOTyT ObITb ONpeaeneHbl HA OCHOBE:

- pe3ynbLTaToB creumanbHbIX CnbliTaHuin cosgasaemoro XKP[;

- pesynbratoB ucnbitaHuin >KPL] uCXoAHbIX BAPUAHTOB KOHCTPYKLMMK;

- pyHAAMEHTaNbHbIX HAYYHbIX UCCMEAOBaHUI BMUAHUA (PAKTOPOB HA TEXHUYECKOE COCTOSIHWME U BEPO-
ATHOCTb oTKasa XKP/[.

5.18 N3 yncna BO3MOXHbIX CMOCOBOB NPOBEAEHUS YTSHKENEHHBIX UCMbITAHUI NPeanoYTEHUE cneayet
oTAaeaTtb TEM, KOTOpble, obecneunBas yTsbkeneHue ansa ogHux CPI, He obneryaioT yCrnoBuil UCNbITaHNA AN
Apyrux.

5.19 Ons>XPL ¢ 6onbwmnmM aKkcnnyataumoHHbIM PECYPCOM NYTEM YTSHKENEHUS YCIOBUI UCMLITAHUIA MO-
XET ObITb COKpaLLeHa NPOAOIKUTENBHOCTb UCMLITAHWUIA OTAENbHbLIX 9K3EMNMAPOB ABUraTenen npu nposeje-
Hum 301 n MBA.

Mpwn 3TOM AOMXKHBI ObITb BINOMHEHbI CNEAYIOLLIME YCIOBUS:

- otaensHbiMu 31U, MBU, CIMIN npogeMoHcTpupoBaHo pabotocnocobHoe coctosHue XXPL npu rapaH-
TUIHOI HapaboTke;

- ana Co3, He paboTaloWwmx B YTSHKENEHHbIX YCOBUSX,

I:>Hr,. 2 PTPTG ’ (4)

e P, HWKHSS rpaHnLia 0AHOCTOPOHHETO AOBEPUTENbHOTO MHTEpBana BBP uccnegyemoro CH3 npu
i rapaHTUMIHOI HapaboTke;
PTF,T3 — 3Ha4eHue BBP, Tpebyemoe T3 Ha pa3pabotky XKPL.
MpumevyaHune — YTAxeneHne ycnoBuii ucnelTaHnii npoBogaT ans COI, nuMUTUpPYOLWMX HagexHocTb XKPA.

5
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6 Cnoco6bl NpoBeaeHUA YTAXENEeHHbIX UCMNbITAaHUN

6.1 Cnoco6 1

6.1.1 MpoBoAAT UCNbITaHWUSI ABYX BbIOOPOK NO ceMb ak3emnnspos XKPL,.

Wcnbitanna XKPL nepsoit BbIOOPKKM NPOBOAAT NPU 3HAYEHUM KAKOrO-NbOO M3 BHELLUHUX BO3AENCTBYOLLMX
hakTopoB unu akTopoB, onpeaensiomMX pexuM paboTbl ABUraTens, BbIXOASALEM 3a 3KCMryaTaluoHHble
npeaensl (1anee — B YTsHKENEHHbIX YCNOBMSX), 40 OTKa3a uUnn A0 nosiBneHusi gedpekra, npu KOTOPOM Aarb-
HelilLee NPOBeAEHNE UCMbITAHWI NPEACTaBNSETCA HeLEenecoobpasHbiM.

MenbiTaHusa BTOPOI BLIOOPKM NPOBOAAT B SKCMIyaTaLUMOHHbIX YCNOBUAX (MPU 9KCMyaTauMOHHbIX 3Ha-
YEHUAX BHELLHUX BO31ENCTBYIOLMX PaKTOPOB U PEXUMOB paboThl C HapaboTkon O,) C nocneayloLwmM nepe-
XOAO0M Ha YTSDKENEHHbIE YCIOBUS aHANOTMYHO UCTIbITAHMSAM NEPBON BbIOOPKK, A0 OTKa3a.

6.1.2 To pesynbratam UCNbITaHWI NEPBOI BbIOOPKM ONpeaensioT OLEHKU MaTeMaTu4ecKoro oXxuaaHus

= 2
0 ¥ ancnepcuu 89¢ HapaboTKkuM 4O 0TKa3a M Ha UX OCHOBE — BEPOATHOCTb OTKa3a Npu YTSXENEHHbIX UC-
NbITAHUAX C SKCNIMyaTaLUMOHHON HapaboTKoWM 0,; N0 Pe3ynbTaTam UCMbLITAHWA BTOPOK BbIGOPKM ONPeaensior
OLIEHKY MaTeMaTUYEeCKOro 0XuaHua HapaboTKn A0 0TKa3a O, TONMLKO B YTAXKENEHHbIX YCNOBUSAX.

Mo nony4eHHbIM AaHHbIM ONPEAENSIOT BEPOATHOCTL OTKa3a.
6.1.3 PacueTHble ypaBHeHUA

_ 1 "
O =—— 2 Ocp;; ®)
b 1
— 1 Mo
0o = *Zeoi; 6)
Ny 1
N
2 _ 1 = 2.
8% _@;(% qul.) ; @
Py, O =@ 2| ®
Sog,
écp -0,
P, 65)=0| 2|,
hp 02) =@ 47, ©
¢
rAe Ng, — 4ncno MCNbITAHWUI NEePBON BbIBOPKMK;
94’/ — Hapa0boTka npu i-M UcnblTaHUK 40 OTKa3a B NePBOIi BbIOOPKE;
n, — YUCINO UCMbITAHWIN ABUraTENEN BTOPOI BLIGOPKK;
B, — HapaboTKa TOMbKO Ha YTSHKENEHHOM PEXuUMe Npu i-M UCMbITaHMK A0 OTKasa fBuUrarenen
1 -
BTOPOW BbIOOPKY;
0 Prs = _q) -6, — HapaboTka B yTSHKENEeHHbIX YCIIOBUSX, SKBUBANEHTHast HapaboTKe B SKCMIyaTaLMOHHbIX
YCITOBUAX 93;
PHs(GS) — HIWKHAA rpaHuLa BEP B aKkcnnyaTtaumoHHbIX YCNOBMAX C HAapaboTkon 0,
@® — cuMBON (PYHKUMKM HOPMANbHOIO pacnpeaeneHus;
PHcp(ee) — HWkKHAA rpaHuua BBP B yTﬂ)KiBJ'IGHHbIX ycnoeusix ¢ HapaGoTkon 6,;
A — KOI(PPUUMEHT, yUMTbIBAIOLLMIA OTPAHNYEHHOCTb CTaTUCTUKM.
1 n-1
A= [[1+t2 - + 5 , (10)
n Yer  Th Ay, n
roe t, .t ~— COOTBETCTBEHHO KBaHTUNN pacnpeaeneruii CTbiofeHTa u HOPManbHOTO NPU A0BEPUTENbHOI

BEPOSITHOCTM 7;
xf n-1 — KBAHTUMb ¥2- pacnpeaencHus.
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SHaveHuna koadpduumertTa A B 3aBUCMMOCTU OT YMCNa UCTILITAHNIA N U JOBEPUTENLHON BEPOATHOCTHU y
npueeaeHbl B NPUNoxeHun b.

6.1.4 OxkBMBaANEHTOM HapaboTku 3, CUMTAIOT OTHOLLEHWNE HAPABOTKU MPKU YTAXKENEHHbIX UCMLITAHUAX K
HapaboTKe NPW UCNLITAHUAX B 3KCMNYaTaLMOHHBIX YCIOBUSX, 00ecrneunBaloLLee ToT e KOIMMULIMEHT yTske-
NeHna yCnoBuin UCNbITAHUN (qu),KaK W NpU YTSDKENEHHbIX UCNbITAHUAX

O
Fp=-2; 1
Ly a1
y 1Py (%) 12
P AP0, 12

6.2 Cnocob 2

6.2.1 MHorokpaTHO, nocfeaoBaTernbHbIMU LUKNAaMKU NO FIETHOW NporpaMMe UCMbITLIBAIOT A0 Npeaesb-
HOr0 COCTOSIHUSA AiB€ BbIOOPKM AABUTaTENEN: NepByio u3 4—6 9K3EMNNAPOB — B 9KCNIyaTaLUOHHbIX YCNIOBUSAX,
a BTOpYIO U3 8—12 3Kk3eMNNAPOB — B YTSDKENEHHbIX YCIOBUSIX.

6.2.2 Kaxgbiii asuratens 06enx BbIOOPOK UCMbLITLIBAIOT NMPU OAHOBPEMEHHOM M3MEHEHUU Ha KaXKaoM
UMKNE 3HaYeHUn He MeHee ABYX (pakTOpOB, ONPEAENSIOLMX PEXUMbI PaboTLl (HAaNpUMep, AaBIEHUS U COOT-
HOLUEHUS1 KOMNOHEHTOB TOMNJIMBA B KAMEPE) CO CTYNEHYaTbiM UBMEHEHMEM HE MEHEee YeM Ha + 2% HOMMHana,
C Bbl,ﬂep)KKOVI Ha KaXXJo0M ypOBHE B T€4EHUe 3aaHHOro BpeMeHu U nNpu pasnnyHbiX COYETAHUAX MAaKCUManb-
HbIX U MMHUMATIIbHbIX 3HAYEHUN.

6.2.3 [purartenu nepeoi BbIBOPKM UCTLITLIBAIOT NMPU OTKITIOHEHUSIX 3HAYEHUI (PaKTOPOB OT HOMUHAana B
Aunana3oHe aKCnnyaTauMoHHbIX YCNOBUI, @ BTOPYIO MapTUI0 — B YTSKENEHHbIX PEXMMAaX C NOCTENEHHbIM (0T
3K3emMnnsApa K 3K3eMnnsapy) npesbllUeHUeM MaKCUMarnbHOro 3HaYeHUs SKCNyaTauMOHHOr0 OTKMOHEHUS OT
HOMMHanNa no Kaxaomy u3 hakTopos, ONpeaensaLLMX PEXUMbl paboTbl, 10 YPOBHSA, NPU KOTOPOM MEXaHU3M
MOBPEXAEHUA YTPAUNBAET MASHTUHHOCTb MEXaHU3MY NOBPEXAEHUA ABUraTenen Nepson napTuu.

6.2.4 KoappuumeHT yTsHKeneHns ycroBuin UCMbITAHUA ONPEAEnstoT MO OTHOLUEHWUIO 3HAYEHWI BHeLL-
HUX BO34ENCTBYIOLLMX (DAKTOPOB U (PaKTOPOB, ONPEAENAOLNX PEXUMbI paboTbl, TPMBOAALLMX K YMEHbLLUEHUIO
HapabOoTKM A0 NPEAEnbHOro COCTOAHUSA, K 9KCNyaTauuoHHbIM 3HaYEHUAM (DaKTOPOB.

6.2.5 OpUEHTUPOBOYHBLIE 3HAYEHMA KOIPAULMEHTA YTSXKENEHUS YCNOBUI UCMLITAHUA NPUBEAEHBI B
npunoxexuu B.

6.2.6 Mo Nony4YeHHbIM SKCNepUMEHTAamNbHbIM AaHHbIM METOA0M MHOrOaKTOPHOIO KOPPEenauMoHHO-pe-
FPECCMOHHOIO aHanu3a ycTaHaBnuBaloT 3aBUCUMOCTL HapaboTku XKPL 6 ot chakTopoB, onpeaensiowmx pe-
UMbl paboTsl X;.

6.2.7 C nomoLLbio NOMYYEHHON 3aBUCUMOCTU O ANA Pa3nNUYHbIX PEXUMOB paboThl ONPeAensaoT 3aBUCH-
MOCTb BEPOATHOCTW OTKa3a ABUraTens g oT 3agaHHoN HapaboTku Op no dopmyne

q =1_®[Mj, (13)
1 oo
rie 6;— TOYHOCTb OnpeaeneHnst HapaboTKK MO YPaBHEHUIO PErPECcCUm.
6.2.8 3aBucumocTb (13) MCMONb3YIOT ANSA OnNpeAeneHus sKBUBaneHTa HapaboTku ¢ NOMOLLbIO BbIOpaH-
HOTO YPOBHA M3MEHEHUA PaKTOPOB, ONpeaensiowmx pexumsl paboTel XKP[, u cooTHOLEHNA HapaboTok npu
HOPManbHbIX U YTSHXKENEHHbIX UCMbITAHUAX, NMPU KOTOPLIX 0BecneynBaeTcs OAMHAKOBasA BEPOATHOCTL OTKasa.
6.2.9 PesynkTaThl pacyeta 9KBMBaneHTa HapaboTKn 3, NONYyYEHHbIE N0 IKCNEPUMEHTANbHLIM AAHHLIM
NS COBPEMEHHOTO KUCNOpoa0-8oaopoaHoro XXPL 6onbLuoii TArm, npuBeieHbl B Tabnuue 1. SKBUBaNeHT Ha-
paboTku AaH B 3@BMCUMOCTMU OT BEPOATHOCTM OTKa3a B SKCMIyaTaLMOHHLIX YCHOBUAX (G,) U OTHOCUTENLHOMO
_ Px "
YBENUUEHUs 3HAYEHUS AABMNEHNA B KAMEPE NO OTHOLLIEHUIO K HOMUHaNbHoMy PK = P
K3
Tabnuuya 1 — OkBuBaNeHT HapaboTKU COBPEMEHHOIO Kucnopogo-sogopogHoro XKP

OKBUBANEHT HapaboTkM Jg Npu FK, paBHOM
q.
° 1,03 1,06 1,07 1,09
0,005 1,33 1,60 1,84 3,34
0,010 1,07 1,41 1,65 2,48
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OkoHYyaHue mabnuupsi 1

OkBuBaneHT HapaboTkn 3g npu EK, paBHOM
q,

° 1,03 1,06 1,07 1,00
0,020 1,10 1,39 1,55 2,15
0,050 1,10 1,30 1,36 1,76
0,100 1,09 1,26 1,32 1,75

3HavueHua 3, npuBeaeHHbIe B Tabnuue 1, NOKasblBalOT, BO CKOMBLKO Pa3 MOXHO COKpaTuTh HapaboTKy
>KPO npu yBenuyenun sHaveHns aasnequs B kamepe Py. Tak, ysenudeHue sHadenus P B 1,03 pasa no cpas-
HEHUIO C HOMMHAINbHBIM NO3BONUT COKPATUTL HAapaboTky B 1,33 pa3a npu BepOSATHOCTU OTKa3a B JKCnnyara-
LIMOHHBIX yCroBusx g, = 0,005, a ysenuyerune P B 1,09 pasa — B 3,3 pasa npm Toii ke BEPOATHOCTW OTKa3a.

MonyyeHHble 3aBUCUMOCTH NO3BOMAIOT PELUMTL U 0BpaTHyI0 3a4a4y — Ha3HA4YMTb YPOBEHL (hakTopa, B
YaCTHOCTHU, AABIEHNUSA B KAMEPE, B 3aBUCUMOCTH OT XKEMAEMOr0 3HAYEHUs cokpalleHus HapaboTku XKPL npu
30U n MBW 1 3agaHHO BEPOATHOCTM OTKa3a B SKCNyaTauMOHHbIX YCIOBUSX.

7 Cnoco6bl onpeaeneHns KkoadgpuumeHTa yTsKeneHms

7.1 O6wume 3aBUCUMOCTH

7.1.1 B cnyyasx, korga npu aHanu3e HageXHOCTM NPUMEHEH NapaMeTPUYECKUn U CMELUaHHbIN Cno-
co6bl pacyeTa, Ans onpeaeneHns ko duuneHTa yTHKeneHnsa MOXeT ObITb UCMONb30BaHa 3aBUCUMOCTb

o)
_ Z .
Vg = 27,

14
913 (4

rne AZ= X(Ip - X, — 3anac napametpa paboTocnocoGHOro coctosHua >KPL, no nameHsaemomy dakrtopy, pea-
NU3yeMbli NPU YTSHXKENEHHOM UCTILITAHUN;
S, — cpeaHeKkBaapaTUYECcKkoe OTKNOHEHNE 3anaca 3Toro napamerpa paborocnocobHoro co-
CTOAHUA.

7.1.2 Ecnu npu aHanuse HagexHoctn XKPO nuMUTUPYOWMMK SBNAIOTCA yAapHbIe Harpy3ku npu 3a-
nycke (Npu OTCYTCTBMM AOCTATOYHbIX AAHHbIX O rpaHuuax paboTocnocoBHOr0 COCTOSHUS), MOXET ObITb UC-
nonb3oBaHa 3aBUCUMOCTb

X v
22|
[X¢J

Yo=a. (15)

rae X, Xdp— 3HayeHusa napamerpa paboTocnoCcobHOro COCTOAHUA NO U3MEHAEMOMY (hakTopy B aKcnnyara-
LIMOHHDBIX 1 YTSDKENEHHbIX YCIOBUSIX.

[Npu pacyeTax 3Ha4YeHUE v NPUHUMAIOT PaBHbIM 2.
7.1.3 Ona>XP[, ecnu ero HaaeXHOCTb NIMMUTMPYET Nay3a Mexay BKIIIOYEHUSAMU, MOXET ObITb UCMOSb-
30BaHa 3aBUCUMOCTb
1
X+
Xe
Yop =01, N (16)
Xo+—
v
]
7.1.4 Pesynbrathl pac4eToB no 3asucnumoctam (13) — (16) npusedeHbl Ha pucyHkax 1—3.
3HayeHus napaMeTpoB, NO3BONALME OCYLLECTBUTL YMEHbLUeHWe HapaboTku XXPL, onpeaensior cne-
ayowmm o6pasom: 5
- NpUeMnemMoe 3HayeHme 3, — Nno 3aBUCUMOCTU Iy = ei’;

3
- 3HaueHue Yy = 3, kBaApaHT 4 Ha pucyHkax 1—3;
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PucyHok 2 — B3auMocBsisk MeXay Yy, Y, ch 1 3KBMBANEHTOM HapaboTkn 3g Npn Yy = qTPT3[
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v=2 \ / G1pr = 0,01
Grp, = 0,1 \ Y, =47
- I >/ G1pry = 01
6
=02 IR I g 5y
v=2 quT3 = 0,2
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>
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PucyHok 3 — B3aumMocBssb MexXay Yo, Y, Rqa 1 3KBUBANEHTOM HapaboTkn 3, npu ng =

L

v
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Xy +—
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1
3

6609G d 100

147114



FOCT P 56099—2014

- 3Ha4yeHue yq) npu TpebyemMoM 3HaYEeHUM Gy — MO 3aBUCUMOCTU Yy, = f(Yy);

- 3HaYeHne yq, npu TpebyemMoM 3HaYEHUN Grq — NO 3aBUCUMOCTU ®= Yo,

- OTHOCUTENbLHOE N3MEHEHUE napameTpa paboTocnoCobHOro COCTosiHMSA, obecneunsatowee TpedyemMsbin
rapaHTUIAHBIA KOSPMPUUMEHT YTSDKENEHUS NPy BbIGPaHHOI HapaboTke, — Mo 3aBUCUMOCTH yq) =1f(Yy).

7.1.5 Ha ocHOoBe aHanu3a pucyHkoB 1—3 MOXHO caenaTb CneayroLimue BbiBOAbI:

- 3ap4a4a CHWXKEHUSI HApabOoTKKU MyTEM 3aMeHbl UCTILITAHUIA C YBENUYEHHOWN HAapaBOoTKON YTSHKENEHHBIMM
UCMBITAHUAMU MOXET ObITb PELLIEHA HA OCHOBE MPEeANOXeHHbIX 3aBUCUMOCTEN;

- C POCTOM HaAEXHOCTU OJHO M TO e U3MeHeHme napametpa pabotocnocobHoro cocrosaHus XXPL, no-
3BONSIET CHWXaTb HapaboTKy Ha Oonbluee 3Ha4yeHue, YTO YKa3biBAET Ha aKTyaribHOCTb 3aMeHbl YTSHKENEH-
HBIMW UCMBITAHUAMU UCTLITAHUI C YBEMUYEHHOW HapabOTKON Npu MOBLILLEHUM TPEOOBAHUI K HAAEXHOCTU
n3aenuin n pecypcy;

- HEOBXOAMMbIM YCIOBMEM peanu3auumn YTSHKENEHHbIX UCTIBITAHUIA ABNSETCS UCCNEAOBaHNE U onpeae-
neHne 3aBUCUMOCTH HAAEXHOCTU OT BHELLUHWX BO3AEWCTBYIOLLMX (haKTOPOB M (PaKkTOPOB, ONpeaensaoLwmx pe-
XUMbl paboTbl;

- C POCTOM nokasarens v 0AMHAaKOBOE U3MEHEHMe napamerpa paboTocnoCobHOro COCTOSHUA NO3BONSIET
CHWXKaTb HapaboTKy Ha Donbliee 3Ha4eHne. JTO yKasbiBaeT Ha HEOOXOAMMOCTbL UCMONbL30BAHNSA B KaYeCTBe
napameTpoB paboTOCNOCOOHOr0 COCTOSIHUA NapameTpoB, HaMBONee MHTEHCMBHO BMAIOLLMX HA HAAEXKHOCTb.

7.2 OnpegeneHune ko3 gprumneHTa yTsaxKerneHusa B 3aBUCUMOCTU OT Yucria o60poToB portopa
TypOoOHacoCcHoOro arperara

7.2.1 MOXHO BbIAENUTb TPU PACYETHLIX CRydas no onpeaeneHutio KodPULUMEHTa YyTAKENEHUA yCro-
BUI UCMbITAHUIA U SKBMBaNEHTa HapaboTKM B 3aBUCUMOCTM OT Yucna o6opotos potopa THA, otnuyarowmeca
OOMH OT Apyroro 00bLemMoOM pacnonaraemon uHpopmaumm.

7.2.2 OOwuMM ANA BCEX paCHETHbIX CIyYaeB SABNSETCA MCNONbL30BaHNWE B Ka4eCTBE napameTpa paboTo-
cnocobHoro coctoaHua YXPL cymmapHOit aMnnuTyabl BUGpauuin 0oa4HOro U3 HaCoCoB Unu TypOuHbl B 1 ctenek-
HOW 3aBMCMMOCTM €€ OT uncrna oboportos potopa THA

B = B,n", Aan
rae B — cymmapHasi aMnnutyaa Bubpaumii 0gHOTo U3 HACOCOB UM TYPOUHBI;
B, 0. — NOCTOSAHHBIE KOIDPULMEHTBI AN KOHKPETHOTO ABUFATENS, ONPEAENSIOT MO PE3yrbTaTam UCLITaHWI;
n
n=—2
n

— OTHOCUTENLHOE Yucno 06opotoB potopa THA.

2

7.2.3 OKBMBAMNEHT HAapaboTKu 3, C YH4ETOM 3aBMCUMOCTH (2) MOXET BbITh OnpeaeneH no gopmyne
1

b (18)

7.2.4 Cny4an 1. MmeeTca ncuepnoiaroLLaa MHOpMaums no BAMAHUIO Yucna o6opotos potopa THA Ha
TEXHUYECKOE COCTOsIHUE ABUraTenst OKOHYaTeNbHOro BapuaHTa KOHCTPYKLUMK:

- 4yucno o6opoTor potopa THA, OLEHKM MaTeMaTUYECKOrO OXXUAAHUA U AUCNepPCUn aMnnnTyabl Bubpa-
LM B 9KCMNyaTaLMOHHbIX YCNOBUAX (n,, B,);

- yucno obopoTtoB potopa THA, OLUEHKM MaTeMaTUIECKOTO OXXMAAHUA U KPUTUYECKOTO 3HAYEHNSA aMnnu-
Tyabl BUOpauumn ™ BKp.

KoathpuumneHT yTaxkeneHns B 9TOM criydae onpeaenstor no 3aBUucCUMOoCTH

3 =Y

BKp
IgB—3
1_[%'9% 1
Vg =41-®t o [1+—27 o (LT 19
® "% %_1 9 (19)
B,

rae ty _ , — KBaHTUIb HOPMAIILHOT npeAeneHnst, COOTBETCTB ni (1 -q,);
et a OpManbHOro pacnpeaerne COOTBETCTBYIO 1-q,

a5
® — cMMBON (PYHKLMU HOPMANbHOIO pacnpeaeneHus;

g, — BEPOSATHOCTL 0TKA3a NPX IKCMYaTALMOHHBIX YCMNOBUSIX.

12
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7.2.5 Cnyuvaii 2. MNpusnekaerca uHcgpopMaums No pesynsratam UCTLITAHWIA UCXOAHOTO BapuaHTa KOH-
CTPYKUUK:

- OLeHKa MaTeMaTM4eckoro oXxxuaaHus yncna oboporos poropa THA MCXoaHOTO BapMaHTa KOHCTPYKLIUK
B SKCMTyaTaunOHHbIX YCrOBUSX 1, ;

- OLIeHKa MaremMaTuM4ecKkoro oxugaHus ymcna o6oporos poropa THA ucxoaHOro BapuaHTa KOHCTPYKLUK
NPU YTSOKENEHHBIX UCMLITAHUAX N, ;

- YMCIIO OTKAIOB UCXOAHOTO BAPUAHTA KOHCTPYKLM MY YTKENEHHBIX UCTILITAHMAX My ;

m.
- BEPOATHOCTb OTKa3a B 3KCMNyaTaLMOHHbIX YCMNOBUSIX [qs = N—sj
3

- OLEHKM MaTeMaTU4ecKux OxuaaHuin amnnutyabl Bubpauuii THA ncxogHoro BapuaHTa KOHCTPYKLMM
MY HOPMATTbHbIX U YTSDKENEHHBIX UCTIBITAHUSX COOTBETCTBEHHO B, , Buq);

- OLieHKa MaTeMaTnyeckoro OXXuaaHua yucna obopotoB potopa THA OKOHYATENLHOrO BapuMaHTa KOH-
CTPYKUMUK B SKCNNyaTaLMOHHbIX YCHOBUAX N,;

- YNCIIO MCMbITAHNI A OKOHYATENbHOro BAPUAHTa KOHCTPYKLUM B SKCMINyaTaLMOHHbIX ycnosuax N;;

- OL|eHKa MaTemMaTUYeCcKoro OXxuaaHus amnnutyabl Bubpauuii THA okoHYaTenbHOro BapuaHTa KOHCTPYK-
LMK B 3KCMTyaTaLMOHHbIX ycnosusx B,

- AN pacyeToB NPUHUMALOT o = 2.

KoaphuumneHT yTakeneHusa B 3TOM Criyqae onpeaensior no popmyne

v
1_[#1 1
Yo =1-@dt_, |[1+———22 111 20
Y 9 Bucp_BUa 9> (20)
BS Ba

rae @ — KOPMULMEHT, yUNTLIBAIOLLMIA NOTPELIHOCTL MPUHATOrO AONYLLEHUS O PABEHCTBE ANCNEPCUN KPUTK-
YECKMX 3HaYEHUI BUOPaLIMIn UCXOOQHOTO U OKOHYAaTENbHOro BapuaHToB KOHCTpyKuuu (o= 0,5 — 1,0).

7.2.6 Cnyyaii 3. OTCyTCTBYET MH(OPMALIMA O HEMOCPEACTBEHHbLIX U3MEPEHUSIX YPOBHA BUGpauui, HO
eCcTb anpuopHasa uHdopmanus 06 ux BO3MOXHOM BNUAHUN. ICXOAHbIE AAHHbIE ANSA PAaCYETOB:

- YUCNO UCMbITAHWUIA B SKCMNNyaTaUMoHHbIX ycnoeusax N;

- YUCIO UCMLITAHNIA B NPEAENbLHO-YTHKENEHHbIX YCnoBuax N,

- OL|eHKa MaTemMaTu4ecKkoro oxuaanusa yucna oboporos THA B aKkCNNyaTaUMOHHbIX YCNOBUAX N,

- YACNO OTKA30B B NpeAenbHO-YTAXXENEeHHbIX YCNOBUAX m2.

KoahdhuumneHT yTaxkeneHumsa B 3TOM criyyae

o
_ _ 1|2
1 (15 -tz (’73)
ycp:f 1-O© t1_¢73 1+

% A
=G| n,

) 21

S

_ my
rae go = E

7.3 CokpaweHue NpoaoIHKMTENbHOCTU ucnbitauui XKPOAMT

7.3.1 B kadecrtBe hakTopa, C NOMOLLbLIO KOTOPOro peanusyior YTsHKeNeHHoe UCTbITaHne U CoKpaLlaloT
€ro NpoAOIMKUTENBHOCTb, NPUHATO COOTHOLLIEHME 3HAYEHUM AaBNeHUN KOMNOHEHTOB TOMJIMBA Ha BXOAE B [1BU-
ratenb, OT KOTOPOro 3aBUCAT BENMUYMHBI MMKOBLIX 3a6p0OCOB AABMNEHUA B KAMEPE HA 3anmycKke, NIUMUTUPYIOLLne
HagexHocTb XKPOMT.

13
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7.3.2 3aBUCMMOCTb BEPOSITHOCTM OTKa3a OT COOTHOLUEHUA 3HAYEHUIW AaBMEHMIN KOMNOHEHTOB HA BXOAE
B ABUraTenb, NONy4YeHHas no pesynsratam UCNbITaHWI, UMEET BUA,

roe ng — [ aBrieHne OKUCNUTENs Ha BXOAE B ABUraTenb;

o
PBX
r

BX

q ~ 0,04

r
Pgx — AaBneHMe ropiodero Ha BxoAe B ABuraterb.
7.3.3 BO3MOXXHOE COKpaLleHUE NPOAOIDKUTENBHOCTU ucnbiTaHnii 2KPOMT MOXXHO NOny4uTh, MCMOSb3yA

3aBUCUMOCTbL (22).

PacueTbl cBegeHbl B Tabnuue 2.

(P3, . PL, — AaBneHusi Ha BXOAE B HACOC OKUCIUTENS U HACOC FOPIOYEr0 COOTBETCTBEHHO).

2

Tabnuuya 2— Pac4eT BOZMOXHOr0 COKpaLLeHUS NPOAOSMKUTENBHOCTM McnbliTaHnil XKPOMT

(22)

MexoaHble AaHHble

Onpegensemble BEMUYUHbI

Prp. 7, N, Y., v Kd’:% Gy = 0,04K3, Y¢,=%': ye=;/—(; 99%’4/%
Prp = 0,998 2,12 0,18 1,00 5,50 2,35
v=09 3,00 0,36 2,00 275 1,66
Ny, =19 4,00 0,64 3,56 1,54 1,24
Y, =55 5,00 1,00 5,56 99 0,995
v=2 6,00 1,44 8,00 — 0,83

MpumeyvyaHune — BHacToAWel Tabnuue NPpUHATLI cneaytoLlime 0603HaveHus:
- Prp — BeposTHoCTb Ge3oTka3HoM paboThl, ycTaHoBNeHHas T3;
-y — AoBepUTeNbHas BEPOATHOCTL, NPUHATAs ANA aHanu3a HaAeXHoCTH;
- N — umncno XXP[] okoHYaTensHOro BapuaHTa KOHCTPYKLmK;

- v — rnokasarenb CTeneHu B pacnpegeneHuu Beiibynna;
- Y, — rapaHTUiHbIN KOSPAMULMEHT yTKeNeHuns;

- O3, — MaTemaTu4eckoe oxuaaHne HapaGoTki Npu HOPCUPOBAHHBIX UCMBITAHNSX;
- 01— HapaboTka, 3afaHHasa B T3 Ha pa3paboTky ABuraTens;

- ng — AaBlneHne Ha BXoAe B HacOC OKUCIUTenA,
- ng — AaBlieHne Ha BXxo4e B HAcCOC roproyero.

7.3.4 PesynbraTthl pacyeToB, NPUBEAEHHbIE B TAGNMLE 2, yKa3bIBAIOT HA TO, YTO ANSA peanusauum rapax-
TUWHOTO KO3(DPULMEHTA YTAXKENEHUA NPU IKCNNYaTALUMOHHOM 3HAYEHUN COOTHOLUEHMSA BXOAHbIX AABMEHUN
HapaboTka npu ucnbiTaHUM AormkHa B 2,35 pasa npeBblaTb SKCNyaTauMoHHyo. C nameHeHnem (POCTOM)

3HaueHMsi M3MeHsiemMoro paktopa Ky, BenuumHa HapaGoTKu MPu UCTIbITAHUM YMEHBLLAETCS.

7.3.5 lpu ycnosuu, Korga BeCb KOIPPUUNEHT YTHKENEHUS peann3yeTca U3MEHEHMEM COOTHOLLEHUSA
BXOAHLIX AaBMEHUI, HapaboTka Npu yTSHKENEHHOM UCTBITAHUU CTAHOBUTCSA PABHOW 3KCNITyaTauUOHHON U Npu
JanbHenLweM pocTe 3HauyeHus aToro haktopa HapaboTka CTAHOBUTCHA MEHbLUE 9KCMyaTaLMOHHON.

7.3.6 B kayecTtBe npumepa B npunoxeHuu [ npuBegeHo onpegeneHune koapuumneHta yTskeneHus
YCMNOBWUIA UCMbITAHWI ANS COBPEMEHHbIX KWCNOPOAHO-KEPOCUHOBBLIX XKPL 60nbLUMX TSr.

14
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lMpunoxexnue A
(cnpaBouHoe)

TunoBoM nepeyeHb (hakTopoB, (POPMUPYIOIUX YTKEFIEHHOE UCTIbITAHUE

A.1 TunoBoI NepeYeHb OCHOBHBIX (haKTOpOB, KOTOPbIE MOFYT 6bITb MCMONbL30BaHbI A1151 OpraHM3aLmMK yTSKeNeHHbIX
nenbiTanuii XKP, n Haunbonee TunmyHoe BnusiHue gakTopos Ha pasnuyHbie COO npusefeHsl B Tabnuue A.1.

A.2 Hanbonee yHuBepcarnbHbIM BHELLHUM BO3[EACTBYIOWNM aKTOpOM SBNSETCS AaBrieHne KOMMNOHEHTOB Tonnu-
Ba Ha BXOAe€ B BUrarerb, BMsHWe KOToporo Ha MHorne CP3 yctaHoBneHo. OfHaKo, ecnu IMMUTUPYIOLWLUM HaeXXHOCTb
YKPL sisnsetcs BubpoctoitkocTb THA u apyrux arperatoB, BbiGop atoro cakropa OyieT HeyaadHbIM, U criegyeT BeibpaTb
BO3[eNCTBNSA, UMUTUPYIOLLME TPaHCMOPTHLIE Harpy3ku U BO3AEeNCTBUA JPYTUX CTYNEHENR, B COOTBETCTBUM € Tabnuueit A.1.

A.3 Cpeau dakTopos, onpeaensiowmux pexumsl paboTbl, ANA YTSHXKENEHUA YyCNoBUA UCTbITaHU MHorux COD mo-
XeT 6biTb BbIOpaHo AaBreHue B kamepe unu (ans XKPI c HacocHolt cuctemolit noaaum) vncro obopoTos potopa THA.

A.4 Tpu BLIGOPE KOHCTPYKLMOHHLIX (DaKTOpOB NPeAnNoYTeHUS 3acyXXUBaloT reoMeTpUYeckne pasMepsl aNeMeHToB
KOHCTPYKLMU 1 XapaKTepUCTUKU MarepmaroB, oKa3blBalolue BNUAHUE Ha 3HauuTenbHyto YyacTe COI (cM. Tabnuuy A.2).

A5 CyulecTsyloT 1 Apyrue akTopbl, KpoMe NpuBeAeHHbIX B Tabnuue A.1, KoTopble MOryT 6bITb UCNONb30BaHLI AN
opMMpOBaHNS YTAXENEHHOTO UCMbITAaHUSA, Takue, Kak agucbanaHc Bpallatolmxcs anemeHToB THA, pacxof KOMNOHeHTa
TOMNWBa Ha BHYTPEHHee oXNaxKAeHWe KaMephbl, OTCYTCTBUE TENMO3aLLUTHBIX NOKPLITUIA K Ap.

CuctemaTtuyeckoe NpUMeHeEHNE Takux akTopoB ANs opraHu3auum yTspkenenHoix 31, MBW, MM u NCU npakTu-
Yecku ncknodeHo. MpuMeHsTb ux cnegyet Tornbko npu YU u .

Tabnunya A1 —Bo3geiicTBMe TUNOBLIX BHELHUX BO3feicTBytowmx dpakropoB Ha COI

BHelLHWIA Bo3aelcTByoOLWUIA hakTop
o
o <
x m
1]
© (U]
Q '] =%
g g|lo]| & &
o X c x o X
2| gl =] g x
o | T @ 2l o 3 ;
11}
& 8 sl | E 3 g
ol e 9 £ 3 @
o | 8 Sl2lR|E|¢ |z
3 S| 8| ae|E|a Tl 5 -
CTPYKTYPHO-(hYHKLMOHAMEHBIA 3reMEHT S| e el e8| x 2| &
8| s|E|3[2|3 gle 2| 3
g2 3 2| 2|2 | 8|86 & N -
c T o - ] e 8 = I o S ©
o | o Elo|E|E|l sl E| 2|2 Sl=1 =
L c [®) e o = q, = c = 5 (7] m
@ S| 2 E ] I x e a s I 6
o ] 1| = ° 3 = o s =
4 e m o 0] I o = = [5) Q| =
I s|Z|S&|1S|53|2| %] % ENECE
S I I - S - - = N - - - I -
e © c © O I = = > o
o T ] | = o | * ) ] © I © 2| 8
(] x o T ® 1]
E o o o ) [ @ I c X =
s 5 = = = s o o A © lg a o 0]
Sl o | Eleoe|ls|2|d]|le|lE|l8|22|=2]s]| 8
= = = o @ I = 2 o T o o (=% T
el le|l ||l 3| S| 2|EBlE|lel &l o
= = © o © 0 0 © © o Q = © s
Ilo|l X x| a|l6|le|lx|@s|la|le|s5]|=z| |z
el ol T|a|lo|l 8| 8| c|b|le|S|B|law|lol|lsw
5 5 a % c F [0 P4 c I % [ c =
S8 2|2|s||8|5|8||E|2|8|5]5
dlae|2|o|Fr|la|lllo|T|r|lFr|ld|lalr]|a
YKapocToikocTb KaMephbl (rasoreHepatopa) | + | + | - | + | + | = | = | = | + | + | - -1 =-1-
OxnaxgaeMocTb Kamepsl (rasoreHepatopa) | + | + | — | + | + | = | — + |+ =] =-]1+|-1|-
PaBHomepHocTb Temneparyphbix noned B | | _ [ . [ . | + | + 1|+l __|_|_1|_
Kamepe (rasoreHepatope)
MexaHu4yeckas npouHocTb XKP[ u ero arpe-
+ + + — - - - - - + + - + - +
ratos
lepmetyHocTb  BHyTpeHHux mnomocteid | . | . [ _ | _ | _ | |1 _{_|_|+_-1_|_]|_
arperaTos
[epMeTU4YHOCTL arperaTtoB asToMaTUKK + |+ |+ |-+ --|-1*+*|*]|-]-|-1|-
CpabarTbiBaHue arperaTtoB aBToMaTuku +|l+ |+ |-+ =-|-=-|-|*+|*+*|*+]|+]|-|+]|-
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OkoH4yaHue mabnuupbi A.1

CTpPYKTYpPHO-YHKLMOHATBHBIN 3reMeHT

BHeLLHUIA BO3AEWACTBYIOLMIA haKTop

[aBrieHMe KOMMOHEHTOB ToNNMBa Ha Bxoae B KC

PasHocTb gaBneHWn KOMMNOHEHTOB Tonfnea Ha Bxoge B KC

Mmapoyaap Ha BxoAe B KC

Onepe)KeHVle nojayn ogHOro U3 KOMMOHEHTOB TONNNBa

TemnepaTypa KOMMOHEHTOB ToMnMBa Ha Bxode B KC
PasHocTb TemnepaTyp KOMMNOHEHTOB Tonnvea Ha Bxoge B KC
[a3oHachbILeHe KOMMOHEHTOB TONMMBa

CofepxaHne CBOGOAHBIX ra3oBbIX BKITHOYEHUI

TemnepaTypa aNeMeHTOB KOHCTPYKLMK

TpaHcrnopTHLIE HarpysKkn U BosgelcTeume gpyrux >KPLO

YncTtoTa KOMMOHEHTOB TONNUBA

SHepronoTpebrieHne

[asreHuve okpyxatoweil cpeabl

TemnepaTypa okpyXarowen cpeabl

PagunauyoHHoe Bo3aeicTBMe

Tennousonupytowas cnocobHOCTb Maru-
cTpanei

BelcokodacToTHast ycTOWYMBOCTL Kamepsl
(rasoreHepaTopa)

Husko4acToTHas YCTOMYMBOCTb Kamepsl
(rasoreHepaTopa)

KaBVITaLWIOHHaH CTOMKOCTb HacocoB

Bubpoyctoitunocte THA u gpyrux arpera-
TOB

BSprBO6630I'IaCHOCTb arperatoe

GJ'IEKTPOI/ISOJ'IHLWIOHHQH NPOYHOCTE arpera-
TOB

AKTUBHOCTb KaTan naaropa

O‘-II/ILLlaeMOCTb KOMMOHEHTOB

BocnnameHAeMoCTb KOMNOHEHTOB

OHepreTuyeckMe W JUHaMWYeckue napa-
MeTpbl

PaGoTocnocoGHOCTE Ha 3arnycke, nepexof-
HBIX pexumMax

BOSFOPQEMOCTI: SNeMeHTOB KOHCTPYKLUMKU

MpumevyaHue — B HacTosALel TabnuLe NPUMEHEHBI CIEAYIOLLME YCIOBHbIE 0G03HAYEHUS:

«+» — BNusHue cdaktopa Ha CPD ycTaHOBNEHO;

«—» — BrusHNe daktopa Ha CPD He yCTaHOBMEHO.
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Pexum paboTbl dakTop HapaboTku | KOHCTpyKLUMOHHbIE haKkTopb!
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= (@] g =
> s = o <
o S (] S E
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© ) T x =
= s o [ 2o
s 5 x| 81 2| ®
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Q = © = s e
m Qo o T © [5) E
3 © = S § 2 [0
] 1] = (=8 = = o
j =l s e |3 ° S|El2]¢8
CTPYKTYPHO-(DYHKLMOHANBHBIN NeMeHT Elg|«|E z § E| e E S
F | g - | m [= =
ol 32 é 3ls|s|lelg]|E|S
el el gl &z sl 2| sl | sl g &
Tl &l & o ol &l | o] 3| S
Tl alo|l T o S|l | al ¢ o a | £
2le|l61 2| e o | T 2 ) 2 o o
Q © ol 2 c 0 Q ® = 3 = [
E|l Q| | £ = | = 5 Z © = © o ©
S|le|l=|E]|l=s]| = 2 o] g x o b=
=] T T > = s 2 5 [] [ x s
olZ|le|e |G| Z|[Z| 5| a]| = g s o 2
x 2 © El o e Q c S T ¥ = =
= S © T s ] E- [$) 1 [5] S =
ol | =|lale e 2 E o 2 o S Q
o|l¢||lo|S|ES|a|sS| 8|25 2| e| 5
121 8| e|3| 8| | B8] 22| 0
s|[2|o|6|%|e|b|s|s|e|8]| 8| =|E
a|e|S|(5|e|ls|6|S|[2]3|5[g| g8
S 3lelg|l8|5|=|lelE 9 © g = ©
Ol |T|C| T > C C = a = =3 x
>KapocToiKkocTb kamepbl (rasoreHepartopa) + |+ |+ -+ |+ |+ |+ ]|+ |+ +]|-=-1]4%+
OxnaxjaemMocTb KaMepbl (rasoreHeparopa) |+ | === =|=-f+|+|+]+]+]|-=-1]+
PaBHOMEpPHOCTL TEMMepaTypPHbLIX Nofe B kaMe-
pe (rasoreHepatope) — |+ |+ | == =]=|=1=14+1+ + | -] =
MexaHu4eckas npovHocTb XKPO u eroarperatoB | + [ — [+ | = | = [ + | = | + [ + + - - | = +
[epMeTUYHOCTb BHYTpeHHUX nonoctein KPP + |- =-|=-|=-|+|=-|=-|=-+]-1-1-1-
[epMEeTUYHOCTL arperaToB aBTOMaTUKM === =-[+]+| =+ +]|=]1=1-]+
CpabaTtbiBaHWe arperaToB aBTOMaTUKK = =]=]+[+]| ==+ +]=]1=14+]+
Tennonsonupytowasa cnocobHocTe Maructpanet | — | — | = [ - [ - |- - | - |- -+ | - - | +
BblcokoyacToTHasi yCTOWYUBOCTb KaMepbl (raso-
reHeparopa) + |+ |+ |+ =] =|=1=1=|+]1+1+1=1+
Hunako4yacToTHan ycTonumMBOCTL KaMepbl (rasore-
HepaTopa) + |+ |+ == =|==1=|+«]-=-1+1-1+
KaBWTaLMoOHHas CTOMKOCTL HACOCOB -|=-|=-1=-]=-=-1=-1-/-1+]1-=-1-1-=-1+
BubpocToiikocTe THA u apyrux arperatos - ==+ =-]=-]=<|=-|=|+]-=-|-=1-=1+%
B3pblBoGe3onacHOCTL arperatoB -l-1=-1=-1=-/-=-1-1-=-1=-1+1=|-=-1-=1|+
BNeKTPonU3oNALUMOHHAs NPOYHOCTL arperaToB | =1=l=-1=1=1=-1=-1=1=|=|=1=1+%
AKTUBHOCTbL KaTanusaTopa + |- =-]=-1=-1=-|=-1-1=-1=-/=/=-1=1+%
QOunuaemMocTb KOMNOHEHTOB TOMMMBA ==zl =]=l=1=]=/=1=1]1=1]1=1]1=1-=
BocnnameHsieMoCcTb KOMNOHEHTOB —l+l==]=]=|=-1=-1=1=1=|=1=1-=
OHepreTuyeckue U MHaMUYecKne napameTpebl === 1=-1=1+]-=-=-+]++]+]+
Pa6otocrnocoGHOCTL Ha 3anycke (NepexofHbiX
pexumax) + |+ | ===+ |+]|-=-|=1]+ + + — -
Bo3sropaemMocTb aneMeHTOB KOHCTPYKLWUK - =-|+|=-]=-]=-|=-]=-|=--=-1=1-=-1=1+

«+» — BNUsHWE dakTopa Ha COI ycTaHOBNEHO;
«—» — BnusaHue cdaktopa Ha CPI He yCTaHOBNEHO.

MpuMevyaHune — B HacToALell Tabnuue NpUMeHeHbl cnegyiowne ycnoBHbe 0603HaYeHNs:
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MpunoxeHue b
(cnpaBouHoe)

3HavyeHuAa ko3 PpuumeHTa A, y4UTbIBaKOLWETO NPU OLIEHKE HAAEXHOCTU OrPAaHMYEHHOCTb CTaTUCTUKKN

Tabnuuya b.1 — 3rHadeHns koadpduumeHTa A

v=09 y=0,95
g A2 A A2 A
2 67,7156 8,229 — —
3 10,4515 3,233 21,6910 4,658
4 5,6503 2,377 9,4970 3,082
5 4,1019 2,025 6,1976 2,490
6 3,3587 1,832 4,7630 2,183
7 2,9246 1,710 3,9696 1,992
8 2,6431 1,626 3,4627 1,861
9 2,4376 1,562 3,1255 1,768
10 2,2872 1,513 2,9354 1,713
1 2,1649 1,472 2,6836 1,638
12 2,0905 1,446 2,5290 1,590
13 1,9962 1,413 2,3951 1,548
14 1,9314 1,390 2,3043 1,518
15 1,8779 1,370 2,2265 1,492
16 1,8303 1,353 2,1555 1,468
17 1,7834 1,335 2,0920 1,447
18 1,7492 1,322 2,0354 1,427
19 1,7164 1,310 1,0884 1,410
20 1,6871 1,299 1,9422 1,394
21 1,6601 1,288 1,9036 1,372
22 1,6374 1,280 1,8721 1,368
23 1,6150 1,271 1,8350 1,355
24 1,5960 1,263 1,8114 1,345
25 1,5768 1,256 1,7858 1,336
26 1,5600 1,249 1,7582 1,326
27 1,5453 1,243 1,7375 1,318
28 1,5298 1,237 1,7158 1,310
29 1,5163 1,231 1,6940 1,302
30 1,5030 1,226 1,6780 1,295
31 1,4917 1,222 1,6599 1,288
35 1,4505 1,204 1,6031 1,266
37 1,4337 1,198 1,5789 1,257
39 1,4172 1,190 1,5571 1,248
40 1,4090 1,187 1,5471 1,243
41 1,4038 1,185 1,5376 1,240
43 1,3905 1,179 1,5212 1,233
45 1,3784 1,173 1,5039 1,227
47 1,3669 1,169 1,4847 1,219
50 1,3526 1,163 1,4646 1,210
51 1,3486 1,161 1,4596 1,208
56 1,3276 1,152 1,4315 1,197
60 1,3115 1,145 1,4161 1,188
66 1,2937 1,138 1,3883 1,178
71 1,2805 1,130 1,3682 1,169
81 1,2577 1,122 1,3357 1,156
91 1,2353 1,111 1,3136 1,147
100 1,2283 1,108 1,2996 1,140
200 1,1646 1,080 1,1449 1,070
500 — — 1,1025 1,040
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MpunoxeHue B

(cnpaBouHoe)

OpPUEHTUPOBOYHLIE 3HAYEHUA KO3 (PMLMEHTA YTAXKENEHUA YCIIOBUA UCNbLITAHUNA

Tabnuua B.1 — 3Ha4yeHus rapaHTUiAHOro KoaddpuLmeHTa yTskeneHusa Y, Ha stane OKP npu otcyteteum KT

3HaueHNsA Y, Npyu OTHOCUTENBHOM YUCHIe ABUraTeneil, nofBepraeMblx BbIGOPOUHOMY MPUEMOYHOMY KOHTPOTO,
3HaveHunA 1
Tpebyemon BEP C= N+

Prers

0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
0,995 110,0 49,0 34,0 23,0 17,0 12,0 6,8 5,0
0,990 62,0 34,0 25,0 17,0 14,0 9,0 4.8 4,0
0,980 38,0 29,0 17,0 13,0 9,0 7,0 48 3,0
0,970 36,0 19,0 13,0 11,0 8,0 6,3 4,4 3,0
0,960 20,0 11,6 10,2 8,4 7,3 5,8 4,4 2,8
0,950 15,2 9,6 9,0 7,8 6,3 53 4,0 2,6

Tabnunuya B.2 — 3HayeHus rapaHTUilHoro kosdpduLneHTa yTaxeneHua Ha atane OKP npu Hanuyum KTU

3HaueHua Y, Npn 0THOCUTENLHOM YNCHEe ABUraTeneil, NoABepraeMbIX BEIGOPOYHOMY MPUEMOYHOMY KOHTPOMIO,
3HayeHuns 1
Tpebyemoli BEP Cc= N1
PrPra
0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
0,995 74,0 41,0 27,0 3,0 0,9 8,4 4.4 44
0,990 43,0 23,0 18,5 9,0 7.3 53 3,2 29
0,980 19,0 13,7 8,4 7,8 6,8 53 3,2 2,6
0,970 14,0 11,0 7,8 7,3 6,3 48 29 23
0,960 9,7 8,4 7,3 6,8 58 4.4 29 23
0,950 9,0 7,3 6,3 53 44 2,6 2,3 23
MpumedvaHune —[Onsgsurateneit, npyu skcnnyaTauum KOTOpbIX NpenonaraeTcsa HECKONMbKO pexxnMoB pabo-
Thl, KO3PULMEHT YTSIKENEHUA YCTaHABNUBAKT MO OTHOLLEHUIO K CaMOMy HeBNaronpuATHOMY PEXuMmy.

Tabnunuya B.3 — 3HaueHns koadppmLmeHTa yTsHKENEHUs Npu KOHTpose KadecTBa uarotoneHusi *KP B nepuog nocta-
BOK B 3Kcnnyatauuto npu otcytetsumn KTH

McxoaHble gaHHble 3HaveHua Y npu C, pasHom 0,01 — 0,33
PTF,T3 N 0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
5 364,0 182,0 121,0 72,0 51,0 36,0 17,6 10,9
10 262,0 130,0 86,5 51,8 37,2 26,0 13,0 7,8
15 2250 112,0 74,0 449 31,4 22,1 10,9 6,3
20 201,0 100,0 67,2 41,0 29,2 20,3 10,2 5,8
30 171,0 86,5 57,8 34,8 24,0 16,8 8,4 5,3
0995 40 153,8 75,7 50,4 30,3 22,4 15,2 7,8 4.4
' 60 127,0 64,0 42,3 25,0 18,5 13,0 6,3 4.0
80 106,0 53,0 36,0 221 16,0 10,9 5,8 3,2
100 94,0 46,2 31,4 19,4 13,7 96 4.8 2,9
150 68,0 34,8 23,0 14,4 10,2 7,3 3,6 2,3
200 53,0 26,0 17,6 10,9 7,8 53 2,9 2,0
250 38,0 19,4 13,0 7,8 5,8 4.0 2,3 1,4
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OkoHYaHue mabnuuypsi B.3

McxoaHble JaHHble 3HaueHus Y npu C, pasHom 0,01 — 0,33
PTF>T3 Ny 0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
5 310,0 154,0 102,0 60,8 43,6 30,3 15,2 9,0
10 213,0 108,0 70,6 423 30,3 21,2 10,2 6,3
15 179,0 90,3 59,3 36,0 25,0 17,6 9,0 53
20 156,0 77,4 51,8 31,4 23,0 16,0 7.8 4,8
30 126,0 64,0 42,0 26,0 18,5 13,0 7.8 4,0
0,990 40 110,0 54,8 36,0 221 16,0 10,9 7,3 3,2
60 84,6 42,0 28,0 16,8 12,3 8,4 58 2,6
80 65,6 33,6 22,0 13,7 9,6 6,8 3,6 2,3
100 51,8 26,0 17,6 10,9 7,8 53 2,9 1,7
150 27,0 13,7 9,0 58 4,0 2,9 1,7 1,2
200 9,0 4,8 3,2 2,0 1,7 1,2 0,8 0,6
5 2520 125,0 82,0 50,0 36,0 25,0 12,3 7,3
10 166,0 82,8 54,8 33,6 24,0 15,9 8,4 4,8
15 132,0 67,0 449 27,0 18,5 13,0 6,8 4,0
20 112,0 56,0 37,0 23,0 16,0 11,6 58 3,6
0,980 30 84,0 42,0 28,0 16,8 12,3 8,4 45 2,6
40 65,0 32,0 22,0 13,7 9,6 6,8 3,6 2,3
60 41,0 20,0 13,7 8,4 6,3 4.4 2,3 1,4
80 22,0 11,6 7,8 4.8 3,6 2,6 1,4 1,0
100 8,4 4.4 3,2 2,0 1,4 1,2 0,8 0,6
5 2250 102,0 74,0 37,2 31,4 22,1 10,9 6,3
10 139,0 68,9 46,0 281 20,3 13,7 6,8 4,0
15 106,0 53,0 36,0 21,2 15,2 10,9 53 3,2
0,970 20 86,0 43,0 29,0 17,6 12,3 8,4 4.4 2,6
30 59,0 29,0 20,0 12,3 8,4 6,3 3,2 2,0
40 41,0 20,0 13,7 8,4 6,3 4.4 2,3 1,4
60 26,0 13,7 9,0 3,2 2,6 2,0 1,0 0,8
5 198,0 100,0 65,0 53,0 38,0 27,0 13,0 7,8
10 118,0 59,0 39,0 24,0 16,8 11,6 58 3,6
0960 15 86,0 440 29,0 17,0 12,3 9,0 4.4 2,9
! 20 67,0 33,0 22,0 13,7 9,6 6,8 3,6 2,3
30 39,0 20,0 13,0 8,4 58 4.4 2,3 1,4
40 21,0 10,0 7,3 4.4 3,2 2,6 1,4 1,0
5 179,0 90,0 59,0 36,0 26,0 17,6 9,0 53
10 104,0 51,0 34,0 20,0 14,4 10,2 53 3,2
0950 15 72,0 36,0 24,0 14,0 10,2 7,3 3,6 2,3
' 20 53,0 27,0 17,0 10,0 7.8 53 2,9 2,0
30 26,0 13,0 9,0 53 4,0 2,9 1,7 1,0
40 8,4 4,0 2,9 2,0 1,4 1,2 0,8 0,6

Tabnunya B.4 — 3HauyeHns koapdpULMEHTa YTSIKENEHUSA Npn
BOK B aKcnnyaTayuo npu Hanuuum KT

KOHTpOJ1e KayvecTBa N3roToBneHnA XKPOB nepuog nocra-

McxoaHble AaHHbIe 3HaveHus Y npu C, pasHom 0,01 — 0,33
PTF>T3 Ny 0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
5 309,0 163,0 102,0 60,0 43,0 30,3 15,2 9,0
10 2250 112,0 74,0 440 32,0 221 10,9 6,8
15 190,0 96,0 64,0 38,0 27,0 19,4 9,6 58
0.995 20 171,0 84,0 56,0 34,0 25,0 16,8 8,4 53
! 30 1440 72,0 470 290 20,0 14,4 7,3 4.4
40 125,0 62,0 420 25,0 17,0 12,3 6,3 36
60 100,0 50,0 33,0 20,0 14,0 10,2 53 3,2
80 81,0 41,0 27,0 16,0 11,0 8,4 4.4 2,6
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OkoHYaHue mabnuupl B.4

McxoaHble gaHHble 3HaveHua Y npu C, pasHom 0,01 — 0,33
PTF>T3 Ny 0,01 0,02 0,03 0,05 0,07 0,10 0,20 0,33
100 67,0 33,0 22,0 13,7 9,6 6,8 3,6 2,3
0995 150 42,0 21,0 14,0 8,4 6,3 4.4 2,3 1,4
' 200 24,0 12,0 8,4 53 3,6 2,6 1,4 1,0
250 9,6 4.4 3,6 2,3 1,7 1,2 0,8 0,8
5 2520 125,0 82,0 50,0 36,0 25,0 12,3 7,8
10 176,0 88,0 59,0 36,0 25,0 17,6 9,0 53
15 146,0 74,0 49,0 29,0 21,0 14,4 7,3 4.4
20 125,0 62,0 42,0 25,0 18,0 13,0 6,3 4,0
0,990 30 100,0 50,0 33,0 20,0 14,0 10,2 53 3,2
40 81,0 41,0 27,0 16,0 11,0 8,4 4.4 2,6
60 56,0 28,0 18,0 11,0 8,4 58 2,9 2,0
80 38,0 19,0 13,0 7,8 58 4,0 2,3 1,4
100 24,0 12,0 8,4 53 3,6 2,6 1,4 1,0
5 196,0 98,0 65,0 39,0 28,0 19,4 9,6 58
10 130,0 64,0 43,0 26,0 18,0 13,0 6,8 4,0
15 100,0 50,0 33,0 20,0 14,0 10,2 53 3,2
0,980 20 81,0 41,0 27,0 16,0 11,0 8,4 4.4 2,6
30 56,0 28,0 18,0 11,0 8,4 58 2,9 2,0
40 37,0 19,0 13,0 7.8 58 4,0 2,3 1,4
60 12,0 6,3 4.4 2,9 2,3 1,7 1,0 0,8
5 163,0 82,0 54.0 32,0 23,0 16,8 8,4 48
10 102,0 51,0 33,0 20,0 14,0 10,2 53 3,2
0970 15 74,0 37,0 25,0 15,0 10,9 7,8 4,0 2,6
! 20 54,0 28,0 18,0 11,0 8,4 58 2,9 2,0
30 30,0 15,0 10,0 6,3 4.4 3,2 1,7 1,2
40 12,0 6,3 4.4 2,9 2,3 1,7 1,0 0,8
5 139,0 7,0 46,0 36,0 20,0 13,7 6,8 4.4
10 81,0 4,0 27,0 16,0 11,0 8,4 4.4 2,6
0,960 15 54,0 2,0 18,0 10,0 8,4 58 2,9 2,0
20 36,0 1,0 12,0 7,3 53 4,0 2,0 1,4
30 10,0 58 4,0 2,6 2,0 1,4 1,0 0,8
5 121,0 60,0 41,0 24,0 17,0 12,3 6,3 3,6
0.950 10 67,0 33,0 22,0 13,7 9,6 6,8 3,6 2,3
' 15 40,0 20,0 13,0 8,4 58 4.4 2,3 1,4
20 21,0 10,0 7,3 4.4 3,2 2,6 1,4 1,0
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MpunoxeHue I
(cnpaBouHoe)

Mpumep ucnonb3oBaHUA onbiTa OTPAGOTKU OTeyecTBeHHbIX XKPJ

"1 N3 onbiTa oTpaboTku oTevecTBeHHbIX YKPI n3BecTHa cBA3b MEXAY 3Ha4YEHMAMM KaKoro-nnbo ycroBus ucnelta-
HUA 1 onpegenstolero napameTtpa XXPL, T.e. U3BECTHO BNUAHWE U3MEHEHUA YCNOBUA UCMBITAHWA Ha BEPOATHOCTb OTKasa
YKPO (koadhbduLMeHT yTaxeneHns Yy, ). B 8ToM criydae BO3MOXHO YMEHbLUEHWE MPOAOIMKUTENBHOCTU NCNBITaHWUA NpU 13-
MEHEHWMN 3HaYeHUI BHELLHWX BO34eNCTBYOLLMX (hakKTOPOB N PEXUMOB paboThl.

2 B ka4yecTBe Npumepa NPUBEAEHO onpeaeneHne KoadULMeHTa yTSIKeNEHNs YCroBUiA UCMbITaHWA ANA coBpe-
MEHHbIX KUCIOPOAHO-KEPOCUMHOBBIX XKPL 60onbLUMX TAr, ANA KOTOPbIX YCTAHOBMEHO BAUSHWE Ha HALEeXHOCTb U3MEHEHMUS
uucrna obopotos potopa THA.

"3 B pesynbraTe npoBefeHHbIX UCCNefoBaHWil yCTaHOBNEHO, YTO

n
Y, =n13 n= _4’,
P n,
rAe Ng, — 4m1crno 060poToB npu hopcUpoBaHHOM UCMbITAHWM,
n, — aKcnnyaTayMoHHoe Yncro o6opoTos. _
4 B Tabnuue "1 npuBedeHbl 3Ha4eHNs Yy, B 3aBUCUMOCTU OT OTHOCUTENBHOTO Y1cna 06opoToB poTopa THA n.

Tabnwuya N1 — 3aBucumocTb yeb OT OTHOCKTemNbHOro Yncna obopoTos poTopa THA

n 1,00 1,01 1,03 1,05 1,07 1,08
Y 1,00 1,14 1,50 1,89 2,41 2,72
cH 1,00 1,07 1,23 1,38 1,56 1,65

I.5 B cooTBeTCcTBUM C TaGnuueii 1 yBenudeHne uncna oGopotoB THA Ha 3% oT akcnnyartayuoHHoro (1 = 1,03) no-
3BOMUT COKPaTUTL MPOZOMKUTENILHOCTD UCTIBITaHUsA B 1,23 pasa, yBennueHue uncna obopotos potopa THA Ha 7 % —B
1,56 pasa.
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YIOK 621.454.2:658.562.6:006.354 OKC 49.050

KnioueBble CrnoBa: >XMAKOCTHLIW PaKeTHbIN ABUratenb, yTshkeneHHoe ((POpCUpPOBaHHOE) UCMbITAHWE, YTOM-
HAIOLWEE MCNbITaHue, AOBOAOYHOE UCTMbITAaHME, 3aBepLiatoLLee A0BOAOYHOE UCTbITaHue, NoATBEpXaalowee
nepuoanYecKkoe UcnbiTaHue, cneumansHoe NepuoaMyeckoe UCNbITaHNe, NPUEMO-CAaTOMHOE UCNbITAHNE Bbl-
BGOPOYHOrO KOHTPONS, KOAPMULIMEHT YTSDKENEHUS YCIOBUIA UCTILITAHWIA, HAAEXHOCTb, CTPYKTYPHO-(PYHKLIMO-
HanbHbIA 9NeMEeHT
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