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FTOCYRAPCTBEHHBA CTAHAAPT COK3A CCP
e ]

OBECNEYEHME HANEMHOCTU
HA 3TANE NMPOM3BOACTBA

TeXHONOTKUECKHH NPOFOH M3AenNH TI'oCt
6LITOBOro HazHAuEHMN
Reliability assurance at the manufacturing 23502-—-—79
stage, Technological burn-in of the consumer’s
goods

Nocranosnenuem Focypnapcreennoro xomurera CCCP no cranpapram or 22 cdespans
1979 r. N2 691 cpok sBefjleHMS YCTAaHOBNEH
¢ 01.01. 1930 r.

Hacrosmufi crannapr pacnpocrpaHsiercs Ha H3JIeJHs OHITOBOIO
HA3HAYeHHS M YCTAaHABJHBAeT OCHOBHbie TPeOOBAHHA 1O OPraHU3aUHH,
onpeneseHHI0 MPOMOJIKHTEJNbHOCTH H MOPAAKY BHEADEHHS TeXHOJOLH-
YeCKOTO NMPCroHa U3JenHi OGbLITOBOrO Ha3HAUeHHs] H OCHOBHBIX KOMIJIEK-
TYIOUIHX 9JEMEHTOB K HHM.

1. OBLUME MONOXEHUS

1.1. TexHoJIOrMYECKHA NPOroH — 3TO 3aKJIOYHTEJBMHA 3Tan Mpo-
ecca H3TOTOBJEHHS H3Je/Hs, NPeACTaBAAIOMWHUA COO0H OTHOCHTENbHO
HENpOIOKHTENbHYIO ero paboty (MpHMeHeHHe B COOTBETCTBHH C HAs3-
HayeHHEM) B YCJOBHAX, ONHU3KHX K IKCNJIyaTAaUHOHHBIM, € Leldbio 06-
HapyXeHHsI U yCTPaHEHHS CKPHITHIX AedeKTOB.

1.2. TexHONOrHUECKOMY INPOrOHY HOABEpralioT H3AeaHs TeX THIIOB,
AJ151 KOTOPbIX YCTAHOBJIEH TepHOJ NMPHPabOTKH H BHIABJIEHA SKOHOMH-
yeckasi 3(p(HeKTHEHOCTh BBEJEHHSI NPOroHa.

1.3 IlepuonoMm npupaGoTKH HA3KIBAETCHA BO3MOMKHBIA HavaAbHLI
nepHoa BpeMeHH CyllecTBOBaHHSl (HapabGOTKH) HM3IeaHsd, B TeueHHe KO-
TOPOTO HMeeT MEeCTO YCTOHYHMBAS TEHAEHUHS K YMEHBIIEHHIO TlapaMer-
pa NOTOKa OTKa30B (/s BOCCTaHaBJIHBAEMEIX U3JenHil), uTo obycaos-
JIEHO HaJluuueM, MOCTeNeHHBIM BbLIfIBJeHHEM H YCTPAHEHHEM CKDRITHIX
Ae(eKTOB.

1.4. Ilepnon mpupabOTKH NPUHATO CUMTAThb 3aKOHUUBINUMCSH, KOTHa
yMeHbllleHHe NapaMeTpa MOTOKa (HHTEHCHBHOCTH) OTKa30B COIVIACHO
YCTAHOBJIEHHBIM KDHTEpPHsIM MOXKHO MoJiaraTh MPaKTHYeCKH Npekpa-
THBIIHMCS.

U3ganue opHymansHoe NMepeneyarka socnpeujesa

©WUaparenscTeo craHgapros, 1979
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[Tocne nepuoma npHPaGOTKH OOLIYHO HMEET MECTO OTHOCHTENBHO
NpPOAOJKHTENbHLIA NepHoa cTabuibHOA 6€30TKa3HOCTH, KOTAA Caydai-
Hble KoJle6aHHA MapaMmeTpa MOTOKa (HHTEHCHBHOCTH) OTKa30B CPaBHH-
TeJIbHO He3HAUHTEJbHBl H TNDHMEPHO PABHOBEPOSITHHI OTHOCHTENBHO
CpelHero NOCTOSHHOI'O YDOBHS.

Wagenus HEKOTOPHIX THIOB He HUMEIOT IlepHona cTabuibHOH Ges-
OTKa3HOCTH. Bcuyen 3a mepuonoM nprHpaGOTKH MM cpa3y MOCAe H3Tro-
TOBJIEHHSl Yy HUX HAauMHAeTcss MNepHOJ YCKOPEHHOrO H3HalMBaHHA H
(unM) cTapeHHs, XapaKTepU3YIOIIHiCS YCTOMYHBOA TeHIeHLHel K yBe-
JUYeHHI0o NapaMeTpa MNOTOKa (UHTEHCHBHOCTH) OTKa30B CO BpeMeHeM
9KCIJyaTauuH H3jennss. TeXHOJOrHUecKUR MNPOTOH TaKHX H3JesuH
06bIIHO HelesecoobpaseH.

1.5. Hannuue nepuonos nmpupaGOTKH H cTaGHJIbHON 6e30TKa3HOCTH
y H3[eqHH OMpeleJeHHOTO THIA YCTAaHABJIHBAeTCH MO HMeEIOLIHMCS
CTaTHCTHYECKHM JaHHHIM 06 HHTepBaJsiaX BpeMeHU (HapaGoTKax) Takux
H3JeqHH MexXJy HX OTKa3aMH Ha HayaJbHOM JTale SKCIJyaTalHH HJH
NP HCHBHITaHHAX. Ecan Heo6XoxuMMbie CTaTHCTHYECKHE NaHHbE IJIS
YCTaHOBJIEHHS HAJHYMsl NepHoja NPHPAOGOTKH OTCYTCTBYIOT, TO AOJIK-
Hbl IPOBOAHTHCA CHENHAa/bHble HCIBITAHUA KOHTDOJIBHBIX H3XE/HI.

1.6. TTponosxHuTeNbHOCTh TEXHOJOTHYECKOIO NPOrOHA H3JenHs, KakK
NpaBHJIO, COCTaBJsAET JHIIb YacTh NepHoAa ero NpHpaGOTKH.

1.7. TexHonoruyeckoMy nporony noxsepraior 1009 BoimycKaeMbix
H3IeqauH.

1.8. IlpoBenenne TeXHOJOTHYECKOrO MPOTOHA MO3BOJISIET:

BHIABJISIT ¥ YCTPAHATb CKPHIThIe J1e(eKTH, NONMyLIeHHble B NpoHec-
ce NPOeKTHPOBAHHS H H3rOTOBJIEHHS;

CTaGUIH3MPOBATh TeXHHYECKHE XapaKTePHCTHKH H3AENHS,;

YCTpaHATb siBHBIE Je(eKThl, cAydalHO He OOHapYyKeHHBIe IIDH TeX-
HHYECKOM KOHTPOJIE;

CYIECTBEHHO COKpallaTh NOMajaHHe K NOTpebHTeNIO H3lenuil co
CKDBITHIMH JedeKTaMH;

NPHHHMATbh Mephl N0 YCTPAHEHHIO MPHYHH, BHI3BIBAIOIINX NMOABJICHHE
CKDBITHIX Je(eKTOB;

nosyuyarh HHGOpPMAUHIO, KOTOpPas MOXKeT GBHITb HCMOJAB30BaHa A
yInpaB/IeHHS KauecTBOM MPOAYKUHH M TeXHOJOT'HIECKHX IIPOILECCOB;

NPOBOAXTbL B3aHMHYIO NPHPAGOTKY OTAEAbHBIX 3JE€MEHTOB H3JeNHf.

2. OPTAHM3ALMUA TEXHONIOTMYECKOTO NMPOrOHA

2.1. TlogpasneneHne HaJeXXKHOCTH NPeANpPHATHA-H3TOTOBHTENS (MJaH
Apyroe noppasfiejieHHe, HA KOTOpOe BO3JOXeHH (QYHKIUHH KOOpAHHA-
Uy obecneyeHUst HANEXKHOCTH MPOAYKIMY) NpOBepseT BCIO HOMEHKJa-
TYpPy BHITyCKaeMBIX H3Je/HA Ha HaJHuHe MepHoxa MPHPAGOTKH H KO-
HOMHYecKYi0 3Q(eKTHBHOCTb BBEIEHHSI NPOTOHa,
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2.2, CornacHo 3aK/JI0YeHHIO O HaJHYHH INepHoAa NPHPaGOTKH H
9KOHOMHYeCcKOoH 3p(eKTHBHOCTH BBeJEHHS IPOroHa B TEXHOJOrHYECKHI1
mpolecc MPOH3BOACTBA BBOXHUTCS TexHoJorudeckuii mporow 100% us-
JeJHH COOTBETCTBYIOLIHX THIIOB.

2.3. IlpoBeaeHue TEXHOJOTHUYECKOrO NIPOroHa KOHKPETHOTO H3JeNHS
OCYLIEeCTBJIsIeTCs B COOTBETCTBHM C oTpacjeBbiM crangaprom (OCT)
Han crangaproM npeanpustus (CTII), kotopwie paspabatniBaioTcs B
pa3BHTHe HacCTOSALIEro craHjpapTa.

OCT uau CTII mosxHB periiaMeHTHPOBATD:

BHEIIHHE YCJOBHSI MPOBEJEHHS! TEeXHOJOTHYeCKOro NpOroHa;

PEXUMBI pabOTHl H3JeJHS [IPU NIPOTOHE H NPOJOIKHTENBHOCTb KaX-
[OTO pexHuMa;

nepeyeHb KOHTPOJHDYEMBIX B MIpolecce NPOTOHAa NTapAMETPOB,
NepHOJHUYHOCTb NMPOBEPOK, TOYHOCTb H3MEPEHHIl;

¢dopMbI yueTa OTKa3oB H Ae(eKTOB, BLIABJEHHHIX NPH NPOTOHE;

nopAgok o6paboTKH pe3yAbTaTOB NPOrOHA;

NopAAOK pa3pabOTKH H peaJH3alHH MepPONPHATHH 1O yCTPaHCHUIO
IPHYHH BO3HUKHOBEHHSA netbem‘oa;

NOPSAOK pacyeTa 5KOHOMHYeCcKOro 3d@exkTa OT BHEJPEHHS TEXHO-
JIOTHYECKOTO NpOroHa.

2.4. YcaoBuA NpoBelleHHs] NPOroHa [JOJIXKHBEI COOTBETCTBOBATh HaH-
6oJiee KeCTKHM YCJHOBHSIM 3KCIJyaTalluH, YCTaHOBJEHHHIM B HOpMa-
THBHO-TEXHHYECKOH NOKYMeHTallHH Ha JaHHOe H3leaHe. B wactHoCTH,
AOJ2KHA YYUTBIBATbLCA HeoﬁXO[{HMOCTb paéOTbI NPpH IIOHH2KE€HHOM H
TOBLIIEHHOM HANPSXEHUH IUTAHHS 3JEKTPO- H PALHOTEXHHUECKHX
H3lenuH, a Takxe Heo6XONMMOCTb DeasM3allid IepexOoAHBIX Hpolec-
COB NPH AOCTATOYHO YaACThiX BK/AKYECHHUAX, BHIKAIOYEHHAX U APYTHX TIO-
JOGHBIX omepauHsix.

25. Harpyskn Ha ualesue 1Ipy NpOToHe He JNOJIKHBI BHIXOAUThb 32
fpeneabl, AONycKaeMble HODMaTHBHO-TEXHHUECKON JOKyMeHTalueldl Ha
JaHHOe H3JeJue.

2.6. OntTuManbHass TPOMOMKHUTENBHOCTh IPOTOHA ONpedeNsiercs
COrnacHO JaHHOMY CTaHAapTy IO CTaTHCTHYECKHM JaHHBIM O HHTep-
Ba/llaXx BpeMeHH (HapaloTKH) MeXJy OTKa3aMH Ha HayaJbHOM 3Tamne
CyLieCTBOBAHHS H3JeJHH H IO JaHHBIM O 3aTpaTax 3aBoja Ha TEeXHO-
JIOTHYECKHH NPOrOH M TrapaHTHUHHbIE PEMOHTHI HJIH 3aMeHBbI.

27. IleppoguyHOCTL NPOBEPOK, B CJAyduae OTCYTCTBHS aBTOMATH-
4ecKOol MHAHKALMH OTKa30B, J0JKHa obecrneuuTb (PUKcalHi0o MOMEHTa
KaxJIoro oTKas3a C NOrpelIHOCTbIo, He MpeBHILAIEeH N0NycKaeMylo.

2.8. ®opmbl yuera oTKa30B U AedeKTOB JOMKHBI GHITb paspabora-
Hbl B cooTBeTCTBHH ¢ TpeGoBanusiMH I'OCT 17526—72 kK nepBUYHBIM
¢opMaM yyeTa H NpefyCMaTPHBaTh BO3MOXKHOCTb MaMIMHHOA 06paboT-
KH NAHHBIX, TOJNYyYaeMbIX NPH POTOHE

3ax 528
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2.9. Ilpu pa3paGoTKe MepONpHATHA N0 YCTPaHEHHIO NPHUYUH BO3-
HHKHOBEHHA OTKa30B H AeeKTOB ZOJKHBI ObITh NPELYCMOTPEHEl CPOKH
H MOPAAOK KOHTPOJA HX peasH3aliyH.

2.10. TTpaBunbHOCTD MPOBEIEHHA TEXHOJOTHUECKOI'O IPOrOHa KOHT-
poaHpyeT MoApasjeseHHe HAJEeXKHOCTH MJH APYroe COOTBETCTBYIOLIee
noxpasnieieHHe NpeaNpHATHA-H3TOTOBHTEIS.

2.11. ITocie OKOHYAHHS TEXHOJOTHYECKOTO NPOroHa ouepegHOH nap-
THU H3JeNulfi CBOAHAS BEJOMOCTb OTKa30B H Le(eKTOB, BLISIBJEHHBIX
TpH NpOroHe, HapaBJasieTCAd B lLieXa-H3TOTOBUTENH H B OTAeJbl IVIaBHO-
ro TexHOJIOra, TeXHHYECKOro KOHTDPOJS M HANEXHOCTH AJA aHaJH3a
H pa3pabOTKM MepONPHATHH TO YCTPAaHEHHIO TPHUYHH BO3HHKHOBEHHSA
OTKa30B M aedextoB. ®opma cBOAHON BenOMOCTH NpHBeleHa B clpa-
BOYHOM NpPHJIOXKeHHH l.

2.12. B coOTBeTCTBHH C YCTAaHOBJIEHHOH B OTPAaC/JH epHOAHYHOCTHIO
CBOAHAs BeAOMOCTb OTKa30B M JedeKTOB LOJXKHA HanpaBiATbhca B TO-
JIOBHOH MHCTHTYT.

3. NOPSAOK OBPABOTKM CTATMCTMYECKMX JAHHLIX OF OTKA3AX

3.1. TIpono/KHuTeIbHOCTh TEXHOJNOIHYECKOTO IIPOTOHA ONpelessier-
csl Ha OCHOBAHHH DPe3YJbTAaTOB HCNb TAHHH KOHTPOJBHBIX H3AEJIHH HJIH
M0 CTAaTHCTHYECKHM JaHHBIM O pe3V/bTaTaXx HAYaJbHOTO 3Tala HX
SKCIJIyaTallHH.

3.2, Heo6xonuMoe 4YHC/IO KOHTPOJBHBIX H3AEMHH HJH HCXOXHBIX
CTATHCTHYECKUX JaHHBIX ONpejeJsieTcsi, HCXolas H3 TpeGyeMol TOU-
HOCTH M JOCTOBEDHOCTH OHEHKH H OXHRaeMoH IPOJOJIKHTEJIbHOCTH
nepuoja npupadorku B coorsercrsuu ¢ I'OCT 17510—72,

33. Ina wucnbITaHHSA KOHTDOJBLHBIX H3AeAHH NOPHHHUMAaeTcA MJaH
[NRT], npu koTropoM OTKa3aBLiHe BOCCTaHABJHBaeMble H3JeNusi pe-
MOHTHPYIOTCH, a HEBOCCTaHABJAWBaeMble 3aMeHsiores HoBoimu. [lpm
3TOM BO3MOXHO HE3HAYHTeNbHOE yMEHbINEHHE YHCJAA HCIBITHIBaeMbIX
BOCCTAHABJMBAEMBIX H3[€JHH N0 CpaBHEHMI0 C HayaJbHHIM N, o6yc-
JIOBJIGHHOE CHATHEM C HCIBITAHUH H3JeJuil C HeyCTPaHHMBIMH Jedek-
TaMH WJH CO 3HAYUTEJbHBHIMH Ae(eKTaMH, YCTpaHeHHe KOTOPHIX Tpe-
6yeT HeIONYCTHMO NPOAOJIXKHTEJBHOIO PEeMOHTA

3.4. McxonHble cTaTHCTHUECKHE JaHHLIE JOJDKHBI OCHOBBLIBATHCHA Ha
OJIMHAKOBO! cyMMapHO! HapaloTke I KaxKIOTO BOCCTaHABJHBAEMOro
Ka)JOor0 HEeOTKa3aBILIero HEBOCCTAHABJHBaeMOro Hu3AenHs. J3Haue-
HHe T BBIGHPAIOT HECKOJbKO NpPEBHIMIAIOLIMM OXKHAAEMYIO NPOXOJKH-
TEJBHOCTb NepHojaa MpUpaGOTKH.

35. Oas mobbix H3leauid Heo6XONMMO MO BO3MOXKHOCTH olecle-
YHTb HeNpepbIBHLIA KOHTPoJb HX pabGorocmoco6uocTH. IlepHonuueckus
KOHTPOJb BHOCHT JOMOJIHHTENbHYI0 MOTPEINHOCTb B ONpPelesseMYyIo
PyHnkuHo @(f), 9ro 06ycoBNCHO 3a/lepKKAMH OOHADYXKeHHS BO3HHK-
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HOBeHUs1 0TKa30B. [JoTOMy nepHOAHYECKHA KOHTPOJb HOJKEH ObiTh
ZIOCTaTOYHO YacThIM.

Ilpu BbIGOpE NMEPHOAMYHOCTH KOHTPOJS HEOOXOLHMO YJYUTHIBATH,
9TO Ha HAYaJbHOM 3Tame NPOroHa GyAeT BO3HHKATh, KaK TPaBUJIO, HAU-
6osblzee 49HCaI0 0TKa30B, I103TOMYy MepHOAMYHOCTD KOHTPOJS HOJMKHA
6LITh MO BO3MOXKHOCTH NepeMeHHOH C y4eToM NpeIblAYIIero ONbITa
KOHTPOJSA: YeM Yallle OXXHJAAeTCH BOHHKHOBEHHWE OTKAa30B, TeM MeHbllie
JIoJKeH OBITh IIPOMEXYTOK TeKyluedl HapaGOTKH MeXIy CMeXHBIMH
IpoBepKaMH.

3.6. VicxoaHbIMH CTAaTHCTHYECKHMH JAaHHHIMH SABJSIOTCH:

j — NOpAAKOBLIA HOMep NPOBEPKH PaGOTOCIOCOOHOCTH H3ZETHSA
NpH ee NMepPHOAMYECKOM KOHTPOJE MJIM HOMep OTKasa MpH
HENpPEpPHIBHOM KOHTpoJe (HampHMep, NPH aBTOMAaTHYeCKOR
HHOWKaUHH BO3HHKHOBeHHS oTKasa); j=0,1,2,...,n;

f; — HapaGoTka 1O j-H mNpOBEepKM HJH [AO j-TO OTKasa, IpH-
yeM fo=0;

Nj —uucao pa6oTOCHOCOGHBIX H3RenHfi, HaXOAMAILIUXCA NOJ Ha-
6aofeHneM (HCHLITHIBa€MbIX), Ha4YHHAA OT MOMeEHTa
t=tjy;

m; — 4HCJIO OTKaSOB, BO3HUKIIANX Ha WHTepBase (fj—;, f;) NpH He-
NpepHIBHOM KOHTpOJe pabortocmocobBocTH m;=1;

T; — HapaboTKa UCHHITHIBaeMbIX (HabawoJaeMEX) H3AeJHH, NpH-
xopAuiasicd Ha OfMH OoTKa3, B HHTepBate (fj-, f;), onpene-
Jasemas mo Gopmyire;

©j — BeJAW4HHa, obpaTHad T;.

Hna mepHoAMYecKH KOHTPOJIMPYEMHIX BOCCTaHABJIHBaeMHIX H He-
BOCCTAHABJHBAEMBIX H3JJHH T; BEIYHCISAIOT N0 GHopmyde

N.
e mj (t;—ti-1), (1)
Toe Ny >10. Tlpu N <10, tjz(lL——Oﬁ) (¢ — ti-).
my m,- mJ

s HenmpepblBHO KOHTPOJHPYEMBIX BOCCTaHABJMBAaeMBIX H HeBOC-
cTaHaBJMHBAaeMBIX H3AeNHH

w=N,(t;—t;-0).

@DopMyJbl O ONpefeJeHHS BeJHUYHHBI T CIpaBelJMBHI NIPH yCJIO-
BHH, YTO Ha BpeMs KOHTPOJIS H BOCCTaHOBJEHHSI pabOTOCIOCOGHOCTH
HJIH 3aMeHbl H3JeJHHA Bce HCHBITHIBaeMble (HabJiogaeMblie) H3geNHA
npekpamaiT paboTy, JH60 NMPOAOJIKHTEJBHOCTb KOHTPOJS H BOCCTa-
HOBJIEHHSI 3HAUHTEJLHO MeHbllle HHTepBa/Ja TeKyllef HapaGOTKH MeXK-
Ly CMeXHBIMH NpOBEPKaMH,

2*
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Ecau TpH NepHOAMYECKOM KCHTPOJE /M5 HEKOTOPOro j HMeeM
m;=0, nonaraeM T;=Tj+1 H
Nyt —t) '
PAM i W, y (2)

M1
BenuunHy ; BLIYHCIAIOT IO HopMyJie

1
= ©)

U)j-—- % .

Y+ =

3.7. YxasaHHble B II. 3.6 HCXoAHble AaHHble 3amHCHIBAIOT B Tabux. 1.
[IpuMepHl 3amucell MPHUBEJEHB B CIIPaBOYHOM MPHJIOXKEHHH 2.
3.8. 3Hauenns ; (rpada 6 Ta6a. 1) AOMKHH 06pa3oBLIBATH He-

BO3pPacTaoluyio NOCAeA0BaTENbHOCTD
®20,> L, >“’j> c e 20,

3.9. Ecnn 3Hauennsa w; B rpade 6 Taba. 1 He oGpasyioT HeBo3pa-
CTaIOMY0 MOCHER0BaTeNbHOCTh, IPOBOAAT NMO3TANHLIE YCPEXHEHUA A/
noJsydeHHs HeBo3pacraioumeli mocjaeqoBaTeNbHOCTH. Jlaa 3TOrO Kaxmoe
3HayeHHe ©; CPABHHBAIOT C TOCJEeNYIOIIHM 3HaYeHHEM wj4; (CpaBHe-
HHe HauWHaeTcd C o).

3.9.1. Ecan ©;> wj41, NePEXOAAT K CPaBHEHHIO CO CAENYIOIHM 3Ha-
9eHHEM ©ji9, 4 3HAUeHHE ®; 3anuchiBaloT B rpady 7 Ttaba. 1 B cTpoky
C HHAEKCOM j.

3.9.2. Eclll 0j=0jt1= ... =0j4g—-1 << 0j4+g> Oj4g+1, TO BHIYHCIASAIOT
ycpeaHeHHOe 3HaueHHE

v gl
“)I = =itz ] (4)
Ty

i=]

rae g+1—uucao ycpenHseMbX 3HauYeHHA ©j.

3.9.3. YcpeaHeHHOe 3HaueHHe w; 3amHCHIBAOT g+ 1 pas B rpady 7
taba. 1 B CTPOKH, HauHHAA ¢ HHAeKca j 00 j+4&.

3.9.4. Ilocne ycpeaHeHHs 3Ha4eHHA ® OT ®j A0 Wjtg NEPEXOIAT K
CPaBHEHHIO 3HAUeHHHA Wjtgi1 H WOjpgte U T. X., OKA He 6GYAYT paccMorT-
peHbl Bce 3HaUeHHS o, 3anucanuue B rpade 6 Taba. 1.

3.9.5. Ecau mocse npoBeleHHs NepBOTO 3Tana ycpelHeHHS 3Haye-
HHA © He o6pasyioT yOLIBAIOLIYI0 NOC/Jef0BATEeNBHOCTb, TO NMPOBOAAT
BTOpHYHOE ycpeaHeHHe B cooTBercTBuu ¢ nm. 3.9.1—3.9.4.

PesynbTaTh BHUHCAEHHHA 3anuchBanoT B rpady 8 raba. 1.
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TaGaumal
| Tloc-
aouep |Hapabotkal Hucao | Uncao r)l':g::e 3:3:;’ Zexnee
(gﬂﬂgl)“ o mosep: HSieanft | OTKas0B | .. g | w, 1ju| Renue | nemme | - . . ycpex-
i tpa | Njwr | my omx 7 7 o, 14| o 14 Rertne
4 [ @y
1 2 3 4 5 6 7 8 9 10

3.10. dranu ycpemHenHs ciaelyeT MOBTOPATHL AO TeX NOp, MOKa He
NoJAyYHTCSE yGHIBalollas MOC/Ae0BaTeNbHOCTb SHAUEHHH ©.
3.11. INonyuenHsle sHaueHus @ NPEACTABAAIOT B BHle rpadHka IKC-

nepuMeHTaNbHOR cTymeHuaTol QyHKUHH ©*(f) (wepr. 1).

3.12. Ecin B pesyabraTe 06paGOTKH HCXORHBIX CTATHCTHYECKHX
OaHHHX He Mojyyaercs yOhlBaiollas cTyneHdYatas (YHKIHA, TO Npo-
necc NPHPAaGOTKH AJsl NaHHHIX H3XENHI He HMeeT MecTa.

3.13. DkcnepuMenTasNbHasA crynedyaras GYHKUHS ©*(f) annpokcu-
MHpYeTCs 3aBHCHMOCTBIO:

o(t)=b, e~**+b,, ©®)
rae 51>0, 5>0, a>0 — GeapasmepHbie K03 dHHUHERTHI.
3.14. Kosdbduuueur by BeuuCAAIOT MO dopMmy.e

“’1“"71_“‘3
bo =

p
m1+w”—2mcp ’ (6)
rge ©1 — OPAHHATa 3JKCNepHMeHTaNbHOM (YHKIHH, abcuuccy KOTo-
pof t; XKenaTeJbHO BHGpPATb PaBHOH OLHOMY H3 MEPBBIX
3Ha4eHHH fj;
n— OpPJAHHATa 9KCIEPHMEHTAJbHOH (YyHKIHH, JJIS KOTopok abc-
nHccy fn, BHIOMPAIOT PaBHOA OLHOMY H3 NOC/JEAHHX 3Ha-
q9eHHl {j;
@ep — ODAMHATA 3SKCMNEDHMEHTAJbHOR (YHKUHMH, IS KOTODOA
a6cuuccy fep BHIYHCAAIOT Mo dhopmyae

tep= _t_d'_‘n_. 1)
3.15. Kospnunesr b, 4 a BbI‘IHCJIﬂlOT no qupMynaM

3
YA )Iy, Ex,yj Ex;
=1

j—l I lk I 1 (8)
._( ZX/)’

In b1=

W Ma-

1
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] k
k Yy y—X x5 Xy,
o= j=1 j=1 =1 , (9)

k k
k E x}—(z .Zj)’

i=1 I=1

rae k£ — KOJHYECTBO CKAYKOB 3KCIEPHMEHTAJbHON (yHKUHH;
Xj — paccTOsiHHe OT Hayaja KOODAMHAT JO CepelHHbl HHTepBa-

na (t-, £)
t,_ -+t
xy= 22 (10)
y;=In (0;—bo). (11)

3HaueHus ©; GepyT H3 nocienHeil rpapn Taba. 1.

3.16. Pacyersr mo dopmynam (8) u (9) npexcTaBAAOT B BHIAE
TabJa. 2, rie j — NOPANKOBEIE HOMEp CTymeHH (cM. uepT. 1), x; — aGe-
HCca CepeiHHbl j-ii cTymeHH, onpelensior no gopmyae (10), w; — op-
AuHaTa j-f cTyneHHu, bg — BeIuHCAAOT no opMyae (6), y; — no dop-
myae (11).

TaGauna 2

2
] xl' @ m]-b° y} x, x, y}
JKCnepHMeHTNBHA CTYNEHUATas Annpokcumupyioman GyHKuus
dynxuus @*(f) BHaa O(f)=be % +b,
w*t) w,t)
W' w1
w} 2
w} wy
] ) T
t, t t; iy t htxt Xy 3 ty ¢

Yepr. | Yepr. 2
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3.17. Tlo mosyueHHHIM 3HauYeHHSIM Ko3(duuuentos by, b; U a pac-
CYATHIBAIOT 3HaueHHS aNNpPOKCHMHpYIoHleA QYHKIHY o () =b e —**+ by
u cTpoAT rpadHuk (uept. 2).

4. ONPEAENEHME ONTUMANLHOR NPOAOMKMUTENBHOCTH
TEXHONOrMYECKOIrO NMPOroHA

4.1. OnTHMH3aLUHI0 NPOJOIKHTEIbHOCTH TEXHOJOTHYECKOrO IpOro-
Ha OCYLIECTBJAIT H3 YCJOBHS NOJY4eHHS MHHHMAJbHBIX CyMMapHBIX
3aTpaT 3aBOJa-U3rOTOBHTe/s Ha NpOBeJAeHUE TeXHOJOTHYECKOro Mpo-
rfOHa H Ha FapaHTHHHbIE PeMOHTbI (MJH 3aMeHb) M oGecrnedeHus 3a-
JLaHHOTO YPOBHSI HaJeXKHOCTH.

4.2. ONTHMaJbHYIO NPOAOMKHTENBHOCTh #ob° BEINMCASIIOT MO (op-
MyJae

108! = RE ln[ b, (Crp—cz“ct)] (12)
Ci+Cstbo(CHCo) [

rae by, b1, a — GespasMepHule ¥03()(DHIHEHTH, MONyUYeHHbIE 1O ¢op-
syaam (6), (8), (9);
Crp — cpelHHe 3aTpaThi 3aBOAA-H3rOTOBHTe s (MJAH OTpac-
JIN) Ha yCcTpaHeHHe OTKa3a ONHOrO H3Je/Hs B TeYeHHE
rapaHTHAHOTO cpoka, pyoé.;

C, — 3apa6oTHass nuara paGOTHHKOB ydYacTKa TEXHOJOIH-
4eCKOro NMpOroHa no 06CTYXKHBAaHHIO OLHOTO H3AEIHA
B 4ac, pyb6.;

C, — cpefiHHe pacxOAbl Ha 3apaGoTHYIO IJIaTy mepcoHadfa,
3aHATOTO pPEMOHTOM, OTHEeCeHHble K ONHOMY OTKa3y
usnenus, pyo6.;

Cs; — cpefiHHe PAacXOJbl Ha SHEPrHio, OTHECEHHbIE K OXHOMY
H3JEJHI0O B TeueHHe OJHOro daca TeXHOJOTHYeCKOro
nporoHa, pyo6.;

Cy — cpelHsAsl CTOHMOCTb KOMINIEKTYIOIIHX H3ZEJH U Ma-
TepHaJIOB, HEOGXOMHUMBIX MJISi PEMOHTa ONHOTO OTKa-
3aBLIErO H3JeJHsl HJAH IleHa OAHOrO OTKa3aBIUEro He-
BOCCTaHAaBJIUBAaeMOro H3JenHs, pyo6.

4.3. Ecan cymmapHble 3atpaThl C° 3aBOfa Ha NpoBeleHHe TEXHO-
JIOTHYECKOrO MpOroHa W BHINOJHEHHe TapaHTHHHOrO OGCHYKHBaHHUSA
perjaMeHTHPOBaHEI, ONpelesIioT TIapaHTHPOBaHHYI0O HapaboTKy Tiy,
noJiyuaeMyio IpH BBeNEHHH TEXHOJIOTHYECKOTrO NPOroHa ONTHMaJIbHOM
npono.nx(me.ubﬂocm

B = | C G Cot(Cat OB —~(Cort- CO— = —
p
—— e~ (Cp—Cr—C)) (13)

a
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4.4, TonoBoit 5KOHOMHYECKHA 3¢ ekt I OT BHeApEHHS TEXHOJOIH-
4ecKOro NpOroHa ONTHMAaNbHOK MNPOAOIKHTENLHOCTH BHUHCASIOT 110
(opMyae

I=E—E,, (149
rae E; —saTpaThl 3aBOJa-M3rOTOBHTENS (HJH OTPACJIH) Ha PEMOHT

H3leJHA B TeueHHe FapaHTHAHOrO cpoka Irp MPH OTCYTCT-
BHH TEXHOJIOTHUECKOrO Nporoka, pyo.

E1=CrpN[b0Trp+ bi(l ‘e-d'r”) ]; (15)

N — ronosoii o6beM BBIYCKa;

E; — cyMmapHbie 3aTpPaThl 3aBOJA-H3rOTOBHTENs Ha rapaHTHfi-
Hble pPEMOHTH H Ha TpOBejeHHe IMPOrOHA ONTHMAJAbHOM
NIPOAOJIKHTENBHOCTH, PYO.

Ey= C,N £ H(Cort CON[Bot33!+—2—(1 —e =55 |+

+ CyNEE 4-C,N[bo Ty + ’: el —e~ ). (16)

4.5. TIpuMepsl pacueToB fng' # T rp* TNpPHBeIEHH B CIPAaBOTHOM
MPHJIOXKEHUH 2.

4.6. TeopeTuyeckoe 060CHOBaHHE NPHHATOrO MeTOAA NaHO B CHpa-
BOYHOM NPHJIOXKEHHH 3.

4.7. TepmuHB, npHMeHseMble B CTaHAapTe, NpHBeLeHH B Chpa-
BOYHOM TIDHJIOXKEHHH 4.

5. NOPAAOK BHEAPEHMA TEXHOJNOIUYECKOrO NPOrOHA

5.1. BHexnpeHHe TeXHOJIOTHHECKOr0 NPOroHa OCYILECTBJSIOT B TPH
srana:

NOArOTOBHTEJIbHHIA $Tall;

3Tal NPOBEAEHHUS TEXHOJOTHYECKOTO NPOroHa;

3Tan YTOYHEeHHH.

52 IloaATOTOBHTENbHHH 3Tan

5.2.1. Onpenensiior HajuyHe TNEpPHOAA NPHPaGOTKH y AAHHOrO M3-
JeNHs B COOTBETCTBHH ¢ mm. 2.1; 2.2

5.2.2. OnpenensioT 3KOHOMHYECKYIO 1eJ1eCO06pa3HOCTh NPOBELeHHS
TEXHOJIOTHYECKOro NporoHa KOHKPeTHOro H3jenus.

5.2.3. O6pabaTeiBaloT CTaTHCTHYeCKHe JaHHHe 00  OTKa3ax
(pasa. 3).

5.2.4. TIpoBOAAT MNOCTPOEHHE SKCMEPHMEHTANbHOR (GYHKUHH ©* (f)
H BBHIUHCJAAIOT KO3QGHUHEHTH by, b;, a, ONpelensiomle TeOPETHYECKYIO
dyHkuHIO ©(f) (pasa. 3).
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5.2.5. Ilo ¢popmynam (12) u (14) ompenensiioT ONTHMAJbHYIO TPO-
LOJIKHTEJbHOCTL TEXHOJIOTHYECKOTO IPOTOHA H TONOBOH 3KOHOMHYe-
cKuil 3¢ eKT oT nNpoBeleHHs TEXHOJOTHYECKOrO NMPOroHa ONTHMAJbHON
NPOIOJIXKHTENbHOCTH.

5.2.6. Tlo pesyabraTaM pacyeToB H HCCJeJOBaHHMH, NPOBENEHHLIX Ha
NMOATOTOBHTEAbHOM 3Tame, NPHHUMAIOT pellileHHe O HeoOXOIHMOCTH
NPOBENEHHS TEXHOJOTHYECKOro IPOroHa H3JIeluH.

5.2.7. Ilocne Toro, kak peumeHue O HeoGXOLHMOCTH NPOBEIEHHA
NpPOroHa NPHHATO, Pa3palaTHBAIOT CTAHJapT OTPAC/AH WJIH MpeANpHs-
THS, perJiaMeHTHPYIOIMH NOPAXOK NPOBEJeHHS NPOroHa KOHKPETHOrO
H3JeJusi B COOTBETCTBHH C 1. 2.4, a Takxe pa3pabaThIBAIOT, yCTaHaB-
JMHBAIOT U OTAAXHBAIOT 060pYyLOBaHHe S MPOBeJEeHHS MPOroOHa.

53. 9Tanm nmpoBeJeHHus TEXHOJOTHUYECKOro Nporoxa

5.3.1. Ilonpasnenenne, NpoBojsiee TEXHOJIOTHYECKHH NPOroH, QHK-
cHpyeT mopAnOK paGoTH M NOCAER0BaTeNbHOCTb NPOBEAEHHS ONepallHit
N0 H3MEHEeHHI0 pPEXHMOB PaGOoThl H3XEJHs, a TAKXe De3yJbTaThl H3-
MepeHMi KOHTpOJHpYyeMbiX nmapaMeTpoB. MudopManuio 06 oTkasax 3a-
HOCAT B COOTBETCTBYIOIUMe GOPMEI yyeTa OTKa3oB H AedeKToB, ycTa-
HoBaeHHbie CTII.

5.3.2. OTka3bl Hnu MOBpeXAEHHs, BO3HUKIINE B NpOLecce NMPOroHa,
yCTPaHSIOT H NMPOTOH NpojoJikaeTcsi. Bpems, 3aTpauenHoe Ha BoccTa-
HOBJIeHHe PaGoTOCNOCOGHOCTH MM MCIPAaBHOCTH NPH pacuere JJIUTEb-
HOCTH TeXHOJIOTHYEeCKOrO NMPOroHa, He YYHTHIBAeTCs.

5.3.3. PesyabTaThl TeXHOJOTHYECKOT'0 IPOrOHA B BHAE CBOMHOH Be-
JOMOcTH (CM. COpaBOYHOEe NpPUJIOKeHHe 1) HampaB/AIOT B LieXa-H3ro-
TOBHTEJIH, B HOJApasleseHHe HaJeXKHOCTH, OTAE/b TV1aBHOTO TEXHOJOra
M IVIaBHOTO KOHCTPYKTOpAa [Js1 aHaJnu3a M BBIPaGOTKH HeOGXONUMBIX
Mep 10 YCTPaHEHHIO MPHYHH BO3HHKHOBEHHS OTKa30B,

54. OTan yToOuUHeHHSA

5.4.1. Tlo mMepe HaKONJIeHUS CTAaTHCTHUECKOH HHPOPMALHMH MO pe-
3y/bTaTaM TeXHOJOTHYECKOro IPOrOHa [pOBEPSIIOT ONTHMAaJbHOCTD
MPHHATOH INPOAOJIKHUTEJNbHOCTH [POroHa ¥ IPH HeOGXOAMMOCTH OCY-
ILeCTBJAIOT HeOOXOAUMbBIE YTOUHEHHS B COOTBETCTBHH C pasi. 4.

5.4.2. OnTHMaNbHOCTb NPOJOJIKUTENBHOCTH NIPOroHa ROJKHA NpPO-
BepATbCA TaKXKe MpH BHECEHHH H3MEHEHMI B KOHCTPYKIHIO H3AeaHs
HJH TEXHOJIOTHIO €r0 H3rOTOBJEHHS HJH B TeXHOJOrdueckoe 060pyHO-
BaHHe.



Crp. 12 FOCT 23502—79

ITPHJIO)XEHHE 1
Cnpaaounoe

CBOAAHAA BEJOMOCTbL Ne
OTKA30B M BEMEKTOB, BbIIBNEHHLIX NMPHM TEXHONMOIMUECKOM MPOTOHE

(Ha¥MeHOBaHHe H3ZeNnHd)

Jara

KoanuecTBo Mamenui, mocTaBJeHHHX HAa NpPOTOH,

uIT.,

KoJanuectBo 0TKa3oB

B TOM 4Hc/le #3-3a Aedekros cbo-

POYHBIX eINHHHIL:

HaumeHoBanue (wudp) c60-

KoanuecTro DOUROM eXHHKUI Koaudectso

HauMmenopanue (mudp) c60poa-|
HOH eXHHHIBI

HMoxncn: HavaapHuk uexa

Kourposep

[IPHJIO)KEHHE 2
Cnpasotinoe

NPUMEPbHI ONPEAENEHUR ONTMMANBHOM NPORJOMKUTENLHOCTH
TEXHONOIUMHECKOrO MPOrOHA, MAKCMMANBHOW FTAPAHTHHHOA
HAPABOTKM M TOQOBOro 3KOHOMUUYECKOTO IDDEKTA

INpnmep 1. Onpenesnenre ONTHMAaJbHOH NPOACMKHUTEJLHOCTH NMPOTOHA.
B TaGa. 1 npusefeHsl pe3yJ/eTaThl McnuTanud 1000 wT. H3geadi B TeyeHHE
24 u. MurepBan BpeMend MeXJAy npoBepKaMu paGorocnocobnocty pasen 1 4
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Tabauma 1
7 t}- N} mj Tj w} wj
1 1 1000 55 18,18 0,055 0,0550
2 2 1000 24 41,66 0,024 0,0240
3 3 1000 11 90,90 0,011 0,0110
4 4 1000 10 100,00 0,01 0,0100
5 5 1000 10 100,00 0,01 0,0100
6 6 1000 8 125,00 0,008 1,0080
7 7 1000 7 142,80 0,007 0,0070
8 8 1000 5 200,00 0,005 0,0050
9 9 1000 5 200,00 0,005 0,0050
10 10 1000 5 200,00 0,005 0,0050
1 1 1000 4 250,00 0,004 0,0044
12 12 1000 5 200,00 0,005 0,0044
13 13 1000 4 250,00 0,004 0,0044
14 14 1000 5 200,00 0,005 -0044
15 15 1000 3 333,30 0,003 0,0038
16 16 1000 5 200,0 0,005 0,0038
17 17 1000 4 250,0 0,004 0,0034
18 18 1000 3 333,3 0,003 0,0034
19 19 1000 2 500,0 0,002 0,0026
20 20 1000 3 333,3 0,003 0,0026
21 21 1000 3 333,83 0,003 0,0026
22 22 1000 1 1000 0,001 0,001
23 23 1000 1 1000 0,001 0,001
24 24 1000 1 1000 0,001 0,001

3Hayenns ®, B CTPOKax ¢ unmekcamu c¢ 11 mo 14, ¢ 15 no 16, ¢ 17 no 18, ¢ 19
1m0 21 noayuenn B peayabraTe ycpensenus no ¢opmyie (4) HacTosWero crammapra.

HMonyuena y6nisaromas nocienoBaTelbHOCTh 3HaueHHH ©; 0,065>0,024>0,011>
>0,01>0,008>0,007>0,005>0,0044 >0,0038 >0,0034 >0,0026 >0,001.

Has pacuera xo3dduiuenTos annpokcumupyioliel GyHKIHH cOoCTaBUM Taba. 2.

Ta6auua 2
X w —b, x2- x

/ i ] @y Yy i IR4]
1 0,5 0,055 0,0542 —2,9151 0,25 —1,4575
2 1,5 0,024 0,0232 —2,7637 2,25 —5,6455
3 2,5 0,011 0,0102 —4,5954 6,25 —11,4882
4 4 0,01 0,0092 —4,6995 16,0 —18,7980
5 5,5 0,008 0,0072 —4,9351 39,25 —97,1430
6 6,5 0,007 0,0062 -—5,0849 49,25 —33,0518
7 8,5 0,005 0,0042 —5,4751 72,25 —46,5383
8 12,0 0,0044 0,0036 —5,6268 144,00 —67,5216
9 15,0 0,0038 0,003 —5,7960 225,00 —86,9400
10 17,0 0,0034 0,0026 —5,9522 289,00 —101,1874
11 19,5 0,0026 0,0018 —6,3199 380,25 —123,2380
12 22,5 0,001 0,0002 —8,5171 506,25 —191,(5«34J
z 115 —62,6768 1714,00 —714,644
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Buiynucnum by no dopuyrne (6)

14-23
tp= ———%——-:12,
mcpzovom,
0,055-0,001—0,00442
°= 0,05510,001—2.0, 0022 — 0»0008-
b1 n o prmncanM no dpopmyaam (8) u (9)
1714(—62,6768)—(—714,64-115)

In b= =
n o 12-1714—1152 3,4978,
5,=0,032.
12(—714,64 62,
o |2 JHUS-62,676] o

12:1714—1152

Tlonyyaem BHpaXenne ANs annpoOKCHMUpYIOLIeH (YHKIHH
w(£)=0,032¢%185 1 0 0008.

BuIYHCIHM ONTHMAJBHYIO NPOAOJKHTENbHOCTh TEXHOJOTHYECKOTO MPOTOHA t:gt
¢opmyne (12), ucxoms M3 clAeAyIOWHX 3aTPaT 3aBOJIA H3TOTOBHTENS:

Crp=6 py6/usz C3=0,009 py6/usn u

C1=0,014 py6/usn-u Cy=2 py6 [uap.
C2=0,064 pyb6/nan
0 -
opt_ 1 ) ,032(6—0,064—2) —8,77%9 1.

‘a0 =770,185 "™ 0,014+0, 00940, 0008(0, 064+2)

BurgcauM rofoBoi 3KOHOMHUYECKHH (¢EKT OT BBEZEHHS TEeXHOJOTHYECKOro Hpo-
rOH2 ONTHMaJbHOM NPONOKHTENBHOCTH MO (opmyaam (14)—(16).

5=N([6-0,0008- 3000+6-0,032(1—¢ 0-185:3000y__

,032-2,064 0,185 9
—0,014-9-2,064-0,008-9+ -O—Oi%s-—(]—e )Y+

,014.0,03; —0,185.9 —0,185- 3000
+0,009-9-]—0,014~0,0008-3000+9—0—]—(8)-5—?- (1—e )=1,59N.

Tlpu Bhinycke u3genuit N=1000 Thic. IIT. B FOA, roJ0BOf 9KOHOMHYECKHA 3¢-

?;em cocraBuT 1590 THc. py6.
pumep 2. Onpefiesenne MaKCHMaJbHOM FapaHTHPOBaHHOH HapabGOTKH MDH 33JaHHHX

CYMMapHHX SaTparax
B Taba. 3 npuseesn pe3yabTaTH HCNEITaHHR 351 wT. M3meanh. I/lcnu'rannﬂ2 nJAR-

auch 48 u. Vnrepsan BpeMenn MexXAy npoBepkamu paGoTocnocoGHOCTH pase 2 4.
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Tab6auna 3

i tj Nj m; ] ] ©; ®;
1 2 351 9 78,0 |0,0128 0,0128 | 0,0128
2 4 351 4 175,4 | 0,0057 0,0011 | 0,004
3 6 351 1 702 0,00142 | 0,0011 | 0,004
4 8 351 4 175,4 | 0,00057 | 0,0011 0,004
5 10 351 7 100,28 | 0,001 0,0078 | 0,004
6 12 351 4 175,4 | 0,0057 0,0078 | 0,004
7 14 351 3 234 0,0043 0,0078 } 0,004
8 16 351 0 0 0,0043 0,0078 | 0,004
9 18 351 3 234 0,0043 0,00275 | 0,00275
10 20 351 4 175,4 | 0,0057 0,00275 | 0,00275
1 22 351 1 702 0,00142 { 0,00275 | 0,00275
12 24 351 1 702 0,00142 | 0,00275 | 0,00275
13 26 351 3 234 0,0043 0,00275 | 0,00275
14 28 351 2 351 0,00286 | 0,00275 | 0,00275
15 30 351 5 140,4 | 0,00715 | 0,00227 | 0,00227
16 32 351 1 702 0,00142 { 0,00227 | 0,00227
17 34 351 1 702 0,00142 | 0,00227 | 0,00227
18 36 351 0 0 0,00142 | 0,00227 | 0,00227
19 38 351 2 351 0,00286 | 0,00227 | 0,00227
20 40 351 1 702 0,00142 | 0,00178 | 0,00178
21 42 351 1 702 0,00142 | 0,00178 { 0,00178
22 44 351 0 0 0,00142 [ 0,00178 | 0,00178
23 46 351 1 702 0,00142 | 0,00178 | 0,00178
24 48 351 1 702 0,00142 | 0,00178 | 0,00178
3nauenns xo3dduunentos by, by u a suuHcaM no dopmyaam (6), (8), (9):

b9=0,0016;

b,=0,00636;

a=0,078.

HcX0oAHBIMH NaHHBIMH IS Dacyera CayXaT cJelyioilue:
C g2z =30 py6/uan.
C;=0,4 py6/naxn.
C;=0,01 py6/usn.-uq.
Crp=15 py6/oTK.
Cy=0,02 py6/uan.-u.
Cy=2 py6.fusn
BrigucsMM ONTHMaJIbHYIO NPOROJIKHTENbHOCTh OpPoroHa no dopmyae (12)

1, 0,00636(15—2,40)
0,078 0,0140,024-0,0016-2,40

OnTHManbHAas NPOLOJMIKHTENBHOCTh IPOTOHA cOCTaBHT 10 u

T,'.'I',“ BH9HCARM 1O topmyse (13).

tl?,g‘ = =12,82.In 2,16=9,6 ux10 4.

1 0,006
15.0.0016 [30—(0,4-0,0016) -10—0,1 -0—,078— —
0,006 —0,78:10

0,007

ax__
T =

(14,9)]=41,66-29,46=1227 u.
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Takum 06pasom, npH ONTHMAJbHOK JAJAHTEJEHOCTH nporoHa 10 4 ¥ 3ajaHHmX
cymMMapubix satparax 30 py6/usa. MoxHO oGecneunts 1227 u rapaHTHDOBaHHOH Ha-
paborkn. TIpu OTCYTCTBHH TEXHOJIOTHYECKOTO NPOroHa 3aJaHHbIe CyMMapHHE 3aTpaTH
cMoran Onl obecneudTh Trp, MOJACUHTAHHOE CJAeAYIOWHM 00pasom

t
C "_Crp mrp 30—]5‘ ]6

3axn
— = =250 3
Tes Crp bo 0,0016-5 i

Crptrp — NPEACTABJAAET 3aTPATH HAa PEMOHTH BO BpeMs IapaHTHHHOTO cpoka, 06ye-
JIOBJICHHLI® HEBBISIBJCHNLIMH NPH IPOTOHe feeKTHBIMH H3LEIUAMH

ITPHJIOKEHHE 3
Cnpasgounoe

OBOCHOBAHME NPUHATHIX METOL OB ONPEAENEHWSA NMEPUOAA
MPUPABQTKM M ONTMMANBHOX NPOAOMKMUTENBHOCTH
TEXHOJOMMYECKOIO MPOroHA

MaBecTHO, YTO MHOTMM THNAM TNPOMBUIICHHBIX W3jejuif CBOACTBEHHO NOBLIlIe-
HHe MXx Ge30TKA3HOCTH HA HauaJbHOM 3Tafle JKCIAyaTanu, o6ycJOBJjedHOe BHISIBIIE-
HHEM M YCTPaHEHHeM CKPHIThIXx AedexrtoB. IloBhiuende 6e30TKa3HOCTH XapaKTepH3Y-
eTcfl IIPH 3TOM yMeHblUIeHHeM NapaMeTpa IIOTOKAa OTKA30B BOCCTAHABJUBAEMBIX H3-
IeJU WAH HHTEHCHBHOCTH OTKAa30B HEBOCCTARHABJAHBAEMEBIX H3AEJHA A0 HEKOTOPOTo
3HAYeHHsI, KOTOPoe [aJjee ¢ OTHOCHTeJNbHO HeGOJLITHMHM OTKJIOHEHHSIMH COXPAaHSIeTCH B
TedeHHe AOCTATOUHO AJHTEJbHOTO OCHOBHOIO 3Talla SKCIIyaTaIlH.

Hagasbuuifi 3Tan cyulecTBOBaHUA (HAPaBOTKM) H3AENMS HA3HIBAOT NEPHOKOM
npupaboTkd. Ero mpomoJiKNTeNbHOCTb 3aBHCHT HpeXXJe BCero OHT KOJHUeCTBa M Ka-
4YecTBa SAEMEHTOB, OT KayeCTBA HATOTOBJCHUA H3AeNUH, B TOM uHCAe OT cTab@ib-
HOCTH TEXHOJIOTHUECKHX HpOLECcCOoB,

Opnun  u3 "Hanbosee 3(pGMEKTHBHEX CHOCcOOOB BHISIBJAEHHA CKPHITHIX AeheKTOB —
npoBefleHHe Ha 3aBOJE-H3TOTOBUTENE TEXHOJOTHYECKOrO NPOroHa H3ReaHHl B ycJo-
BusAX, GJMU3KHX K pealbHOH 3Kcnayaralum Jubo B GoJiee Taxeawlx. [lpu srom, no
MeHbIIeH Mepe, YacTh NEPUORA NpUPAaBOTKH W3[eJHA HIPOXONAT HA 3aBOJe-U3COTOBH-
TeJse H K mOoTpebHTeNI0 OHH NOCTynalwT 6oJiee 0e30TKa3HBIMH.

FnaBnas 3agada TEXHOJIOTHYECKOIQ NPOTOHA — BHIABJIENHE W YITPAHEHHE CKDBI-
THIX Ae(eKTOB H3AENUI B KOHTPOJHPYEMBIX YCJAOBUAX JO MOCTYNVIEHHS NPOAYKLUMH K
norpeburemo. CyniecrBenno, 4ro OOHapyKende xapakTepHBIX OTKa30B, BLI3BaHHHX
gedeKTaMH KOMILIEKTYIOUIMX 3JIeMEHTOB H KeJOCTATKaMH [polecca H3TOTOBJEHHS
U3/leNsl, OCYLIECTBASETCS Ha 3aBOJe-H3TOTOBHTENE ¢ BHICOKOH IOCTOBEDPHOCTHIO M
CJIYKUT HCTOUHHKOM HHDOPMalMH IJa pa3paboTKH OOOCHOBAHHBIX MEPONPHATHH IO
COBepIIEHCTBOBAHHIO NMPOH3BOJACTBA M TEXHHYECKOrO KOHTPOJS.

TexHOJOTHUEeCKHII NPOTOH HEBOCCTAHABJHBAEMBIX W3IeJHii NPHBOAHT K IOBHIIe«
HUIO uX 6e30TKa3HOCTH 3a cueT OTGpaKOBBHIBaHHA 00pasloOB CO CKPHITHIMH AedekTa-
MH. HHTeHCUBHOCTL OTKa30B M3AeNHi, OJAaronoJyyHo NpOMIERIIUX NPOTroH, MEHbIIe,
YeM V H3JeJHHA NepBOHAYAJbHOH NAPTHH.

TIpH TeXHONOrHYECKOM TIPOTOHE BOCCTAHABAMBAEMHX H3NeJHH BHABAAIT H YCT-
PANMIOT 7O MeHbIUEA Mepe YacTh CKPHTHX AedeKToB, saMeHAIOT NedeKTHHe KoMn-
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JeKTylolllHe 3JeMeHTH TakKHM o0pa3oM, NPOHCXOAHT KaK ObH «yNpOUHEHHE» H3JEJHH,
HX TNpPHCNOCOOJeHHe K YCNOBHAM SKCOAYAaTal¥H H COOTBETCTBYIOIHM HAarpy3KaMm
OnpeneneHHe NPOAOJKHTEILHOCTH TeXHOJOTHYECKOrO INPOroHa OCHOBAaHO Ha 3a-
BHCAMOCTH IlapaMeTpa NOTOKA OTKa30B BOCCTAHABJIHBA€MBIX H3AEAUA MM HHTEHCHB-
HOCTH OTKAa30B HEBOCCTAHABJMBAeMHIX M3jeJHit OT HAapabOTKH ITH 3aBHCHMOCTH
npeacraBasior co6ofi MaTeMaTHueCKHe MoMeJH Ipouecca npupaGotkH [Has ympomte-
AHA O6GpabOTKH CTAaTHCTHYECKHX [aHHHX B KaueCTBe OCHOBHOH XapaKTeDHCTHKH i{Ipo-
uecca npHpaGOTKM BMECTO HeNpephHIBHOH HeBo3pacTawmell QyHKUHH (mapaMeTp mno-
TOKa OTKa30B HJIH MHTEHCHBHOCTb OTKAa30B) NPHHHMAIOT CTyNEHuYaThle (QYHKIHH

o, 0< <<l
wy 4 < t<ty

o*(f) = .
m; t, <I<t,

Ons nonyvyenus 3naueHHii ©*(f) HeoO6XOAMMO ONpEJNEJHTb CHAuasa 3HAUYEHHA T,,
aHaJIOTHYHOM HapabGoTke Ha O0TKa3 BOCCTaHaBJUBaeMHX H3JeNHA B HHTepBa-
ne (tj—l’ tJ)

IIpn mepuopuueckoM KOHTpoJe paGOTOCNOCOGHOCTH H3AENHHd MOMEHTH f; cOBma-
Aal0T C MOMEHTaMH NpoBepokK IIpoJO/MKHTeNbHOCTh MPOBEPKH, KaK H NPOAOJIKHTE/]b-
HOCTb BOCCTaHOBJIEHHA PAGOTOCNOCOGHOCTH HJAM 3aMeHbl OTKa3aBUero HM3AeJHs [oJa-
raev npeHeGpeXXHMO MaJOfi [0 CpaBHEHHIO ¢ uHTepBaxoM (f,_i, ¢;) [Ilpu aBTOmarm-
yeckoM (0e3 3alepKKH) OOHApYXKeHHH OTKa3a MOMEHTH #; COBIATalOT ¢ MOMEHTa-
MH BO3HHMKHOBEHHS OTKa30B DacCMaTPHBaeMHX (HCILITEIBAEMBIX) H3IeJHit

Hapa6oTky usnmenut B uHTepBane (f;_;, f;), NPHXOMALIYIOCS Ha OXMH OTKas3,
BHIYHCJAAIOT N0 dopMyde

,tijjj_’
m,

rae Nj — uncjo usge/uil, HaxXoAMBIIHXCS nof HaGmoJeHHeM B 3KCNJAYaTanHH
HJIH HOJBEpTaBIUHXCA HCOBITAHHAM B MOMEHT &,_i,
mj — YHCJAO OTKa30B H3AeJUil B MHTepBate Hapabortku (f.,.1, ;).

Ilpn atom m,=1, eciu Bce MOMEHTH I, COBIAJAIOT ¢ MOMEHTAMH BO3HHKHOBE-
HHS OTKa30B (aBTOMaTHYecKoe OOHapyMXeHHe OTKa30B MK Jio6He JAPYTHe YCJIOBHSA
HempepBIBHOIO KOHTPOJsi paBoTOCnoco6HOCTH H3meNH#l, NIpU KOTODHX BO3HHUKIIHHA OT-
Kaz oOHapyXHBaeTca Be3 3aJepKKH)

Ecan xouTpossr paGoToCmocoSHOCTH HM3NeaHH NepHOnHuYecKHi (MOVeHTH f; COB-
najal0T C MOMEHTaMH OCYIIeCTBJESHHA ONHOBPEVIEHHOH mpoBepKH paborocnocob-

HOCTH BCex HaOJQRaeMHX H3IeNHH), TO BO3MOXKHBL cayuau, korga m,;=Q0 Toraa
nonaraeM T;=t;4+]

Nt
=1 ’
M1
B ofuweM cayuae aHaJOrHYHO OOBeAHHSEM JaHHBEIE O CMEXHBIX NPeNBIXYIIUX HHTEp-

Basax 0e3 OTKAa30B W NaHHBE O IepBovM IMOCJeAVIOUWIEM HHTEPBaJE C OOHHUM HJIH He-
CKOJBKHMHU OTKa3aMH

IMocne Toro, Kak omnpeldeseHbl 3HAaueHHs Bcex T,;, yaobHee mepeATH K oOPaTHHIM
1

BEUUHHAM ©;= — .
J ("]
3ameTHM, 4TO BeJHYHHa T, IpelacraBiaser cobolfi HapabOTKy Ha OTKa3 B HHTep-
Base (f,_;, {;), eclM B 3TOM HHTepBaje paccMaTpPHBaeTcs OJHOBpeMeHHas pabGora Ny
BOCCTAMAB/MBACMHX HK3JEJHH, NpHueM KaXABfA 0oTKa3 o6HapyXKuBaeTcd H YCTPAHA-
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ercst Ge3 3amepkKu. B cayuae NMepHOAHUECKOIO KOHTPOJsS paloTOCHOCOGHOCTH OQHO-
BpeMeHHO paforaluux HaAeAHfi BeJHYUHAZ T, TOMLKO NPHOAHIKEHHO paBHAa HapaboT-
Ke Ha OTKa3. [lorpelrHocTb 3TOr0 pABEeHCTBa YMeHbIUaeTCs MO Mepe COKpalleHHA
NEepPHORAYHOCTH KOHTPOJsi, B OCTaNbHHX CAyuasix BeJHYHHA T; JHIUb aHaJOTHYHA
KHapaloTKe Ha OTXas.

Orcioza oYyeBHIHO, 4YTO INPH SKCIOHEHIHAJbHOM pacnpefeennd HapaGoTKM
MeXJy OTKa3aMH H HelNpPepHBHOM KOHTpoJie paGoTocnocoGHocTH N, OAHOBDPEMEHHO
paboTalOMHAX BOCCTAHABJHBAEMBIX H3NEJHH BeJNdHHA ©;, oOpaTHAsA BeNHUHHE Tj,
upencrasaser colofl OILECHKY CPEJHEro 3HAUEHHS NapaMeTpa MOTOKa OTKA30B B HH-
repBane (fj_1, {;). B ocraJbHBIX cayyasx BeAHYHHAa 0§ AaHAJNOTCMYHA NapaMerpy mo-
TOKa OTKAa30B BOCCTaHABJIHBACMBIX H3JEAHH H HWHTEHCHBHOCTH OTKa30B HEBOCCTAaHaB-
JHBAEMHX H3JeJNHiL.

Echn 013> 03> 03> ¢+ -« >@;, TO HA 5TOM 3aKaHYHBAETCA NOJY4YeHHE CTYMEeHYa-

*
Tofi ¢ynkumn ©*(f), npuueM ©; =w;. Ecnu umeior Mecto cayuanm obpaTHOro He-

paBeHcTBA ®;<®Wji1, TO HEOOXONHMO NpPOBEPHTb BO3MOKHOCTh IOJYYeHHS HEBO3--
pacraomefi crynenyatoli PyHKIAH o*(f) ycpenHeHHeM BeJHYHH T; TeX CMEXHHX HH-
TepBaJOB, rae ke co6monaercs HEOGXONWMOe HepaBeHCTBO. B pesymbTate moayuaew

PSIA 3HaUeHHk ®;.
Ecau, mampumep, ;> o; ;< op.9, TO

2
Tttty

Hanee caeayer npoBepHTb BHIMOJIHeHHe HeQOGXOAWMOrO HEPABEHCTBA IS ;43 H
®js W T. A
Ecan npu cpaBHEHHH BeNHUHH ©; OGHAPYXKHBAEM, UTO 0j=@j =+ =0; . ;<

‘<‘°;+g>‘01+g+1. TO

=) 1= =5+

v__ » _ . . ' _ g+l
CIFOHT T TS Tihibe

T

=]

Ectn  noJyuenHu# psAZ yCPeRHEHHbIX 3HAYEHHH ®; YROBJIETBOPSET YCJAOBHIO
r ’ 14 ’
O 202032 o v >‘:n' 3‘0 H3 3TOM 3aXaHUKWBAETCs NOAYYeHHe CTyNeHuaToh Gynk-
un ©*(f), npuiem ©; =w;. Eclu u B 3ToM psize uMeoT MecTo cilysaH oGpaTHOro
’ ! r
uepaBeHcTBa ©;<®;i;, TO PAN SHAYEHHA ©; NOABEPraeTcs TeM e ONePalHAM
!

yCpexHeHHS, 4TO H Psid ©j, 9TO JAaeT PsA 3HAYEHHN @ ; KOTOPbI Jajlee MPOBEpPALT-
ca da cobMofieHHe YCJAOBHs HeBoapacraHust, OnepannH ycpefHeHHA MOBTOPSIOTCA 10
NOMYUEHUA HeBo3pacraouieil crynenuaTofl dyHkunu, An60 RO NOAYUEHHS TAKOTO R-ro
psAna aHaueHHH (o} ), AJR KOTOPOTO HOCTATOYHO OYEBHIHA HEBO3MOMHOCTb BHNOAHE-
HHS YCJOBHA HeBO3pacTaHHS.

aJee HeoOXOLMMO JJI cTymendaToir ¢yHKHMM ©*(f) nafiTh HauGonee GaM3KylO
HenpepHBHYIO aHaAMTHYeCKYl0 ¢yHxnmo o(f). O6uuno HauGonee mnoxxoasuiel aB-
JseTcst SKCMOHERLHAJbHast 3aBHCHMOCTb CJAEAYIOWIEro BHIA:

w(t)=be~"+ b,

Ouesuano, 970 npH {=0, @ (0)=b,+by, rae b; — cocrasasioman, obycaoBAeHHANA
CKPHTHMH JAedeKTamu, bo— YCTaHOBHE U1eecs 3nauenye seawuund o(f), Xapaxrep.
HOe /15 OCMOBMOTO MepHOAa 3KCmayataumu. [1o Mepe NpHpaGOTKH caaraemoe bie—of
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yMEHBIIAETCA, CTpeMsch K Hymo mnpH {—+oco, B pesymsrate o(f)—> bo. Koadpdu-
LIMeHT @ XapaKTepH3yeT CKOPOCTb MPUPAGOTKH.

[TocTosunble BeAwyHHH bo, by W @ onpeseaOTcs N0 (OPMyJaM, OCHOBHBAIO-
WHMCA HA NPHMEHEHHH METOJda HaUMeHbINMX KBAaAPaTOB, UTO oGecneuHBaeT HaMAyY-
wiee npubmkenne ¢yukuun o(f) (uept. 2).

ITpoBeneHHe TEXHOJIOTHYECKOTO NPOrOHa H3JeJHA ORTOBOrO HA3HAYEHHA Tpe-
6yeT OT 3aBONA-W3TOTOBHTEJS 3aTpaT Ha NpPHOOGDETEHHE H JKCIJIyaTallHIO JONOJHH-
TeJIbHOr0 060pYAOBaHHA. DTH 3aTPaTH NPOMNOPUHOHALHH NPOROMKHTEABHOCTH TEXHO-
JIOTHYECKOr0 NpPOrOHAa M KOJHUeCTBY OOHapyxeHHHx HedektoB. Eciam mpHuATL npo-
AOJIKHTENbNOCTh TEXHOJOTHYECKOrOo NpPOTOHa CJAHIIKOM Malioff, TO BLIABHTCA JHIIb
He3HaUUTeNbHASA YaCTh CKPHTHX Je¢exToB, [IpH caumKoM GOJABLIOH NPOLOMKHTENb-
HOCTH NpOTOHa OYNeT YBeJUYHBaThCs BpeMs npoussogctBa. C Apyrod cTopoOHB yBe-
JHYEHHE NpPOACJ/IKHTEJBHOCTH TEXHOJOTHUECKOro NMPOrOHAa TPUBOAUT K CHUIKEHHIO
3aTpaT 3aBoja Ha OCYLleCTBJEHHE TapaHTHMAHBIX PEMOHTOB HJH FapaHTHAHEIX 3aMeH.

B c¢BS3H ¢ 3THM NPH ONTHMH3AUHH OPOAOIKHTEJLHOCTH TEXHOJOIHYECKOTO MpO-
TOHa H3feJHi OGLITOBOrO Ha3HayeHMs MHUHUMH3HPYMOT CyMMapHHe 3aTpaThl 3aBOia-
W3rOTOBHTENsl Ha MNpPOBEJeHHEe IPOroHa M Ha TapaHTHAHLIE PEMOHTH MJHM TapaHTHH-
HBl€ 3aM€HH NpH 3aJaHHOH rapauTtuifinofi napaboTke.

TTorepn norpebutenna, o6ycaoBjeHHHe OTKa30M H3JeJHS ObLITOBOrO HA3HAYEHHH,
B JICHEXXHOX (opMe BHPA3UTh CJAOXKHO. DTH NOTEPH YUHTHIBAIOT KOCBEHHO NOcpel-
cTBOM OOecneuenus Tpe6yeMOro YpOBHA HaJEXHOCTH.
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