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OueHka nokasareneu

COXPUHAEMOCTU LUPPOBbLIX
YCTPOMCTB pPEJSIeMHOM 3ALLUTDI

Oner 3axapos

MNpueepeHa MHPOPMALMS O NOKA3ATENSAX COXPAHAEMOCTH LMBPOBBIX YCTPOMCTB pesieiHOM
30LWMTbI U ABTOMATUKM, MOKA3AHA BO3MOXHOCTb MPUMEHEHMS CTAHAAPTHLIX METOA0B
onpepaeneHus BoIBPAHHOro NOKA3ATeNs C MUHUMANbHBIMMA 3ATPATAMM, MPUBEAEHBI PE3YNbTAT
NPAKTUYECKOro onpeaeneHns nokasarenel COXpaHIeMOCTM METOAAMM, OMUCAHHBIMMI

B A@MCTBYIOLUMX CTAOHAAPTAX.

TNMOKA3SATENIM COXPAHAEMOCTH
B HOPMATUBHLIX AOKYMEHTAX

B noxkymenre [1] TpeboBaHus K OKa3a-
TEJSIM  COXPAaHSEMOCTH  LMGMPOBBIX
YCTPOWICTB PEJICHHOW 3alUThI U aBTOMa-
tuku (P3A) He yCTaHOBJIEHBI, TTO3TOMY
HEKOTOPbIE U3TOTOBUTETN MUKPOIIPOIIEC-
COPHBIX YCTPOWICTB PEJICMHONM 3alllUThl B
TEXHUIECKUX YCIOBUSIX YKa3bIBAIOT TOTb-
KO Ha3HAUeHHBIH CPOK XpaHeHus [2] B
3aBOJCKOM yIaKOBKe, KaK 3TO MPEATUCHI-
BaJIOCh CTApOU penakiyeit fokymeHra [3]:
«Cpok xpanenus 610Ka 8 ynaKoeke u KOH-
cepeayuu uzeomogumensi — 2 2oda co Ous
ynakoevleanus». Y CIOBUSI XpaHeHUs 0J10-
KOB 3aJ1aHbl B 3| B COOTBETCTBUU C TPpeOO-
BanusiMu ['OCT 23216-78 [4] B uacTu
BO3JICCTBUSI KaK MeXaHW4ecKux (ycio-
Busi C), TaK U KJIMMaTUYECKUX (PaKTOPOB
(HUXKHee 3HAYeHUE TeMIepaTypbl —
MuHyc 45°C, BepxHee 3HaUeHUE TeMIiepa-
Typbl — wioc 60°C).

JleiicTBy10111asi HOPMaTUBHASI JOKYMEH-
Tauus TpeOyeT yCTaHABIMBATbh HE TOJBKO
Ha3HAUYEHHBI CPOK XpaHEHUs, HO U
MoKa3aTeJi COXPAHIEeMOCTH [2]:

® cpesHmii Cpok coxpansemoctd — T o;

©® raMMa-MpoILCHTHBIII CPOK COXpaHsie-
moct — 1) ey

J171s1 BBIOOpA OMHOTO M3 ABYX TOKAa3are-
JIel COXPaHsSIeMOCTH HEOOXOAMMO OIIeHU -
BAaTb «B03MOJCHbIE NOCAeOCMBUsL docmudice-
HUsl npedenbHORO0 COCMOSIHUS UAU OMKA3a
npu xpaweHuu u (Uau) mpaLcnopmuposa-
nuu». Ecnu oTKa3 (qocTuxXeHue mpeieb-
HOTO COCTOSIHUSI) M3MIEUSI TIOCie XpaHe-
HUS (TPAHCTIOPTUPOBAHUS) HE TIPUBOIUT
K KaTtacTpodUyecKUM TOCTIEACTBUSIM, TO

PEKOMEHIYeTCSl MCITOIb30BaTh IOKa3a-
tenb T, o B TtoMm cnyyae, korga mocsie
OTKa3a WM JOCTHXXECHMS TIPENeIbHOTO
COCTOSIHMSI U3JAeJUs BO3MOXKHBI KaTa-
cTpouUecKre TOCIEACTBUSA,
HsIeTCSI TToKazaresb 1| .y

B mocnenHem ciydae mpemmnosiaraercs,
YTO TEXHUYECKOE COCTOSIHUE W3IeINiA
MOXHO KOHTPOJIMPOBATH.

Kpome camoro mokazaresst coxpaHsie-
MOCTH, B JOKYMCHTAallMM Ha W3JIeue
JTOJIKHBI OBITH 3a/1aHBI YCIIOBUS U PEXKUMBI
XpaHeHUs (TpaHCIIOPTUPOBaHUsI) 1o [4].

Psan opraHuzanmii, mpoBOISIINX aTTe-
CTallMI0 TPOAYKIIMU WM SKCIIEPTU3Y
JIOKYMEHTAIIMHU Ha He€, TpeOyIOT BKITIOYATh
B TEXHUYECKHE YCJIOBUS IOMHUMO Ha3Ha-
YEeHHOT'O CpOKa XpaHeHMs 00a MoKa3aTeJst
COXPaHSIEMOCTH U Jaxke 3aKpeIUISIIOT 3TO
TpeOOBaHWE B CBOMX OTPACIEBBIX IOKY-
MEHTax.

WM3-3a Takux TpebGoBaHUII B IMOC/EI-
HIOIO pEeaKIIMI0 TEXHUUYECKUX YCIOBUIA
[3] ObLUIM BBeIeHBI 00a MOKa3aTelisi CoXpa-
HSIEMOCTH, 4TO CHejalo HEOoOXOAUMBIM
MPOM3BECTU BHIOOP CTAHAAPTHOTO METOIA
UX BKCIEPUMEHTAIbHOTO OIpeaeIeHUs
JIJIS1 BKJIFOUEHUST B TIPOrpaMMy U METOIM -
Ky MCHOBITaHWI LU(GPOBBIX YCTPOMCTB
peneitHoOl 3allUThl M MPOBEACHUSI KOHT-
POJIbHBIX UCMBITAHUM, TTOATBEPXKAAIOLINX
3a/laHHbIe 3HaYEHMSI TTOKa3aTeseii.

npume-

METOA OLEHKM NMOKA3ATEJNENA
COXPAHAEMOCTHU

3 n3BeCcTHBIX METOIOB OLIEHKU TOKA3a-
TeJIEH COXPaHSIEMOCTH 0OpaTM BHUMAHNE
Ha METOJ HENOCPEICTBEHHOr0 XpaHeHMs,

YCTaHOBJIEHHBIN CTaHAApTOM [5], a Takxe

PEKOMEHIOBAHHbLI B cTaHgapTax [6, 7] u

psine Opyrux HOPMAaTUBHBIX JOKYMEHTOB.
JlaHHBIIT METOH TpeAroiaraeT 3aKiai-

Ky Ha JUTUTEIbHOE XpaHEHWE UCTIBIThIBAe-

MBbIX M3IENUIl Ha CKIIajie 3aBOAa-U3TOTO-

Butend. B [8] mnsa oueHkM mokasaTeneit

COXPaHSIEMOCTH PEKOMEHIOBaHBI Clie-

MYIOIIHE TIaHbI UCTIBITAHU:

@ IS TaMMa-TIPOLIEHTHOTO CPOKa coXpa-
HsiemocTu — 11aH [NUr|
TaHWI{, COTIIACHO KOTOPOMY HCIIBITHI-
BalOT OJHOBPeMEHHO N 00bEKTOB, OTKA-
3aBIIIKE BO BPEMSI UCITBITAHUIN OOBEKTHI
He BOCCTaHABIMBAIOT W HE 3aMEHSIOT,
WCTIBITAHUST TIPEKPAIIAIOT, KOTJa YUCIIO
OTKa3aBIINUX OOBEKTOB JOCTUIIIO 7;

@ TSI CPETHEeTO CPOKa COXPAaHSIEMOCTU —
mwiad [NUT]| — nnaH ucnelTaHuit, co-
[JIACHO KOTOPOMY OJHOBPEMEHHO HCIIbI-
THIBAIOT N 0OBEKTOB, OTKAa3aBIIWE BO
BpeMsI UCTTBITAHUIT OOBEKTHI HE BOCCTA-
HaBIMBAIOT U HE 3aMEHSIOT, UCIIbITa-

— IlJIaH UCIIbI-

HUS TIPEKPaIIaioT M0 UCTeUYeHUU Bpe-
MEHM WCIbITAaHUU Win HapaboTku 7'
TUTST KaXKITOTO HEOTKA3aBILIEero OObEKTa.
BykBbI B 06003HaUEHUSIX TUIAHOB UCTIBI-

TAaHWUU O3HAYAIOT:

N — 00bEM BBIOOPKH;

U — ycnoBue, cOrmacHO KOTOPOMY U3/ie-
JIVIS B CJTy4yae OTKa3a He BOCCTAHABIMBAIOT
U HE 3aMEeHSIOT;

T — pOAOIKUTEILHOCTD UCTIBITAHUI;

7 — YMCIO OTKA30B WJIM OTKa3aBIIWX
0OBEKTOB.

N3 onucanusi miIaHOB HCHBITAHUM
[NUT] u [NUr] BUgHO, 9YTO MX MPUHIIUA-
NMUaJbHOE OTJINYKE OT IJIaHA UCTIBITAHUNT
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[NMS], ncrionib3oBaBIIETOCS JJI OLEHKH
HapabOTKM THX Xe U3enii Ha oTKas [9],
3aKJTIOYAeTCsl B TOM, YTO B TIOCTETHEM
CJTy4yae U3IeNusI UCTIBITHIBAJIUCH TTOCIEN0-
BaTeJbHO (11 He 0053aTeIbHO OJJHOBpEMEH-
HO), a OTKAa3aBIlINe M3IeJIUs PEMOHTUPO-
BaJTUCh.

Mexny TeM MeToa HETTOCPENCTBEHHOTO
XpaHeHus1 [5], gBAsAsACH, Ha TIePBbIA
B3IJISI/I, CAMBIM TTPOCTBIM CITIOCOOOM TPO-
BEICHUST UCTIBITAHUN TSI OLEHKU TOKa-
3aTesieil COXpaHsIeMOCTH, OKa3bIBAETCs, B
KOHEYHOM CYETe, IKOHOMUYECKU Helle-
J1IecOO0pa3HbIM, TaK KakK TMpeIoJiaraet
OTHOBPEMEHHBII BBIBOJ M3 000pOTa 3HA-
YUTEJbHOTO KOJWYECTBA W3MeIuil Ha
CpoK He MeHee 24 mecsieB. B cBsizu ¢
STUM MpeaaraeTcsi UHOM MOAXO/ K OLIEH-
Ke MmokaszaTeJieid, IpeaCcTaBICHHbIN B MO-
CJIEAYIOIIMX pasesaX NaHHOW CTaTbU Ha
npuMepe MPUMEHEHUsI K KOHKPETHBIM
HUMPOBBIM yCTPOICTBAM pesieifHOI 3a-
IIUTBI, aBTOMAaTUKU WM CHUTHAJIM3AlUU,
HUCTIONIb3YEMbIM JUISI 3aIIUThl 3JIEKTPO-
YCTAaHOBOK M TPUCOCAMHEHUI C Hampsi-
xeHuem ot 0,4 no 220 xB. JlaHHbIii 110/~
XOJl OMUPAETCs] Ha MHOTOJETHUN OIBIT
pa6otel OO0 «HTL «MexaHOTpOHUKA» C
ycrpoiictBamu  P3A. OH wucCnoab3yeT
CTaHIAPTHbIE TUIAHBI UCTBITAHUN U MO-
JKeT OBITh PACIIPOCTPAHEH Ha ApYrue aHa-
JIOTUYHbIE YCTPOICTBA, COCTOSILIME W3
KOMIIOHEHTOB, TMEPEYUCIEHHbIX B CTaH-
napre [5].

OnNPEAENEHMUSA
TAMMA-TNIPOLLEHTHOIO
CPOKA COXPAHAEMOCTH

OT160p 06HLEKTOB AJIS UCMILITAHUIA

Jlnst otbopa OOBEKTOB, TMOAXOISIINX
UTSI UICTIBITAHUA, OBITH TIPOBEPEHBI CKIIAI -
CKHME OCTaTKU TIPEANPUSATUS TIO0 COCTOSI-
HUI0O Ha JeHb Havyaja WCIBITAHWI.
B pesynbrate Ob110 BEISIBIICHO 14 n3nenuii
JIBYX TUIIOB, OTJIUYAIOIIUXCSI TOJIBKO KO-
JITYECTBOM BXOJOB U BBIXOJOB, KOTOPHIE
OBUTM TIepelaHbl Ha XpaHEeHUe cpa3y Mmocie
TIPOXOXICHUST TTPUEMO-CAATOYHBIX UCTTBI-
TaHuit (Tadim. 1).

OTOOpaHHbIE U3IENS, YCIOBHO 0003HA-
YeHHble KakK u3nenus tTunoB A u XK, usro-

Tabnuya 1
WUHdopmauus 06 nspennax, XxpaHuBLIMXCA
Ha CKnajge U3rotoBuTens
Ha AeHb Ha4yana UCMbITaHMUM

TOBJIEHBI TI0 OTHOMY TEXHOJIOTUYECKOMY
MPOIIECCY, COCTOSAT U3 ONMHAKOBBIX MOIY-
JIeli ¥ UMEIOT ONMHAKOBOE (hYHKIIMOHAb-
HOe HazHaueHwue. [ M3roToBIeHUS U3/Ie-
JIMIA 3TUX TUIIOB IPUMEHEHBI OMHU U TE K&
MaTepuaibl U KOMIUIEKTYIOIINE 3JIeKTPO-
panuoaneMeHThl. Be€ 310 mo3BosisieT pac-
CMaTpUBaTh COBOKYITHOCTb M3IETUI NBYX
TUTIOB KaK BBIOOPKY U3 14 WMAEHTUIHBIX
0JIOKOB UM B JaJbHEHIIIEM PacIpOCTPaHUTD
pe3yJibTaThl UCIBbITAHUI W3ACIUI ThIa A
Ha u3nenus tuna 2K 1 HaobopoT.

Bce nepeuncieHHble B Ta0J1. 1 usnenus
OB CHSITHI C XpaHEHUs U TepelaHbl B
OTK s mpoBeneHUs] MPUEMO-CAATOY-
Heix ucnbiTaHuit (ITCHU) mo Toit ke
caMoii TporpamMme, 1Mo KOTOPOiA UCIBIThI-
BalOT BCE HOBBbIC u3nenaus. Pe3ynabTaTsl
IICH nokazanu, 4To IOcJie XpaHEHUsT B
TeYeHUe YKa3aHHOTO B Tab1. 1 mpoMexXyT-
Ka BpeMEHU BCEe KOHTPOJMpYeMble Mmapa-
METpPbl M XapaKTEPUCTUKU ITUX U3AETUI
COOTBETCTBYIOT TPeOOBAHMSIM TEXHHUYE-
ckux ycaoBuii. IToaToMy oToOpaHHbIE
U3ea1s] MOXHO HCMOJb30BaTh ISl 9KC-
MEepUMEHTAJbHOM OLIEHKM ITOoKa3aTeiaei
COXPaHsSIEMOCTH.

PaccmorpuM, Kak Takoit momxon (uUc-
MOJb30BaHUE ISl UCHIbITAHUN WM3ACTUA,
He MepeJaHHbIX MO KaKUM-JTM00 MpUYU-
HaM TMOTPeOUTENI0) MO3BOJSIET MOJYYUTh
HeoO0XonuMy10 MH(OpMaIIUIO O MoKa3aTe-
JISIX COXPAHSIEMOCTH U3JETUIA.

Hopmanusauusa BpemeHun
MUCNbITAHWIA BbIGOPKM

Kaxk cnenyer u3 taba. 1, Bce uzmenusi
XpaHUJIUCh Ha CKJIaJe pa3HOe BpeMsi — OT
16 1o 44 wmecsuen. OmHakKo, COTJIACHO
TpeboBaHUSIM cTaHmaprta [5], Mmpu Herno-
CPEICTBEHHOM METOJlle XpaHEHUs TIPO-
OJDKUTENbHOCTh MCTIBITAHWI, TO €CTh
akTryecku BpeMs XpaHEHUSs, MOJIKHA
OBITh HE MEHee CpOKa COXPaHSIEMOCTH,
KOTOPBIN cocTaBisieT 24 Mecsia, Kak 3T0O
U 3aMKiCcaHoO B TEXHUYECKUX YCIOBUSIX Ha
naHHble uznaenus [10].

[ Toro 4toObl HE COKPaTUTb OOBEM
BbIOOPKM, OTCUET BPEMEHU XpaHEHUs
M3MeNuil ObLJIO MPUHATO HAYMHATH HE C
JaThl 3aKJaaKy TepBoro 6ioka tuma XK
(puc. 1), a ¢ gaThl 3aKJIaJAKK Ha XpaHEHUE

5 6mokoB tuna A (nuHus E Ha puc. 1).
[Tostomy Bpemst xpaHeHus: 9 GIOKOB 10
JIaThl 3aKJIAAKKU 5 OJIOKOB TUMa A (JIMHUS
E nHa puc. 1) B nanbHelIIeM He YIUThIBA-
ercs. Takast mpolieaypa KOHTPOJISI TEXHU-
YECKOIO0 COCTOSIHUSI XPaHSIIUXCS HM37e-
JIMIA TI03BOJISIET 00ECIIEYUTDh BBIITOJHEHME
[JIABHOT'O YCJIOBMSI BBIOpAHHBIX ILJIAHOB
ucneitanuii [NUT]| u [NUr| — omgnoBpe-
MEHHOCTh MCTIBITAHUII BceX N 0OBEKTOB
BBIOOPKHU.

B cBsi3u ¢ TeM, 4TO B JaHHOM Cjydae
MPOIO/KUTEIbHOCTh XPaHEHUST BCeX 0J10-
KOB cocTaBMjIa Bcero 16 mecsieB, ObUIO
MPUHSTO pellleHre BO3BPAaTUTh BCE IPO-
BepeHHbIe M3MIE/IMs Ha JajbHeiiliee xpa-
HeHue (uHud /[ Ha puc. 1 COOTBETCTBYET
nate nposeneHus nepBbix [TCHM Bceit
BBIOOPKU U3 14 OJIOKOB; 3TU MCIBITAHUS
MPOBOIMIIMCH JIJISI TOTO, YTOOBI YOSAUTHCS
B UCITPABHOCTU OTOOPAHHBIX U3CIMIA).

B cootBercTBUM C peKOMEHAAIUSIMU
craHgapTa [5] B gajibHeiIIeM UCTIbITAHUS
STUX U3IEIUi OyIyT MPOBOIUTHCS 1 pa3 B
KBapTaJ 10 TeX Iop, MOKa CPOK XPaHEHMSI
5 uzngenuii Tuna A (3aJI0KeHbI Ha XpaHe-
HHME B MOMEHT BpeMeHU E) He TPEeBBICUT
24 mecsina (inHusg K Ha puc. 1). Hamowm-
HHMM, YTO MPOJOJIKUTEIBHOCTh XPaHEHMSI
24 Mecsiia yCTaHOBJIEHA B TEXHUUYECKUX
YCJIOBUSIX Ha pacCMaTpUBaeMble U3IEITHSI.

OueHka pe3ynbTaroB
MCMBITAHMIA MO TAGNUYHBIM
AGHHbIM

CornacHo [8], MCXOOHBIMU TaHHBIMHU
npu 1aaHe ucnbitanuit [NUr| ciryxar:

@ BBIOOPOYHBIE 3HAUEHUST CPOKA COXpa-

HSEMOCTH 1}, I, 1]
@ YIICIIO OTKA30B 7;
® 00BbEM BbIOOPKU N.

Ilo pesynbraTaM WCTIBITAHUN, TPOBE-
NEHHBIX B MOMEHT BpemeHu /[, cranu
WU3BECTHBI BHIOOPOYHBIE 3HAYEHUST CPOKOB
COXPaHSIeMOCTH KaXaoro u3 14 wamenuit
(t; = t, =..= ty = 16 mecaues). [na s1oit
aThl M3BECTHBI TakKe YHMCIO OTKAa30B
(r=0) u 06bEM BBIOOPKU (N = 14).

Kak m3BecTtHO, craHmapThl HAalOT pas-
Hble PEKOMEHIAINN OTHOCUTETHHO 00BE-
Ma BBIOODKH, OTJIMYAIOIINECS B 3aBUCHU-
MOCTM OT BUJAA W3OENU W OTpaciu, B

Cpok
Tun uspenna | Konuvecteo XpaHeHus
\ 5 16 mecaues
3 38 mecaues
1 44 mecsua
X
5 32 mecaua

44 mecaua (1 6nok Tuna X)

A K

38 mecsues (3 61oka Tnna A)

32-mecsaua (5 6nokoB TMRa XK)

16:mecses (5 6r0koB TuRa A) 9 mecsiLeB”* -

* Tpl/l NecnblTaHa 4epes 3 mecsaua — CPOK XpaHeHUs 3aBejOMO MPEBbILLAET YCTAHOBIEHHbIN B CTaHAAPTE.

Puc. 1. Hopmanusauua npoaomKMTENbHOCTU UCMBITAHUIA HA COXPAaHAEMOCTb
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Tabnuya 2
Tabnuua ans onpepeneHus 3HaueHui
napameTpoB OLEHKU raMMa-npoLeHTHOro
CPOKa COXpaHAeMOCTH
(no matepuanam Ta6n. 26 us [8])

0,80 - - -

0,90 = = 6
0,50

0,95 - - 8

0,99 6 10 10

0,80 8 8 13

0,90 10 10 15
0,80

0,95 13 13 20

0,99 20 20 25

0,80 15 15 32
0,90

0,90 20 20 32

Tabnuya 3
CpaBHeHue ONbITHbIX U TAGNUYHBIX 3HAYEHUI

UcTouHuK
r=0
®opmyna (1)|  100,0 92,8 85,7
Tabn. 2 80,0 80,0 80,0

KOTOPOU UX UCTIONB3YI0T. YTOOBI HE yBe-
JIMYUBAThH 3aTPaThl Ha KCTIEPUMEHTAIb-
HOE OIpeleieHne Iokasareieil coxpa-
craHaapt |[5] momyckaet
yYMEHbIIIEHWEe KOJMW4YecTBa W3AeNUil B

HACMOCTH,

BBIOOpPKE, eciin e€ 00bEM TpeBbImacT 1%
TOZIOBOTO BBITIYCKA 3TUX W3Aenuii. Tak
KaK OTOOpaHHbIE IS UCTIBITAHUN 14 13-
nenuii (00bEM BBIOOPKM) CYIIECCTBEHHO
MeHblle 1% WX romoBOTO BBIMyCKa, TO
cokpauiatb O0OBbEM BBIOOPKU HE TMpe-
CTaBJISIETCS] BO3MOXHBIM.

I[lpu oueHke raMma-TPOIIEHTHOTO
CpoKa COXPaHSIeMOCTHM U HEU3BECTHOM
3aKOHE pacrpeesieHrs] 3HAaYeHUI 3TOro
nmapamMeTpa ctaHaapt [8] pekoMeHmyeT
BBIOMpATH AOMYCTUMOE YKMCIO OTKA30B F
Mo TaOGJMYHBIM JaHHBIM, Tpearnosaras
3aJaHHBIM YHCJIO WUCIIBITHIBAEMBIX O0b-
€KTOB N, UTO B HallleM CJIyyae COOTBET-
CTBYeT 00BEMY BbIOOpKHM (Taba. 2). Ha
OCHOBAaHUM JAHHOU TaOIUIIBI MOXHO
3aKJIIOYUTh, YTO KaK TMPU OTCYTCTBUU
OTKazaBLIUX 0J0KOB (r = (), Tak U Npu
OIHOM OTKaszaBllleM Oyoke (r = 1) mis
BbIOOpKK 00BEMOM N = 14 > 13 ramma-
MPOLEHTHBI PECypC COXPaHSIEMOCTHU

XapaKTepu3yeTcsl BEPOSITHOCTHIO 0e30T-
Ka3HOI paboThl 32 BpeMsl pecypca, BbIpa-
>KeHHOU B MpoueHTax, Y= 80% (Hamom-
HMM, YTO 3TO COOTBETCTBYET IPOIOJIKMU-
TEJIbHOCTM MCIBITAaHUN 24 Mecsua —
cMm. tuHmio K Ha puc. 1).

Puck motpeduTesst mpu J1iloOOM Ucxoje
ucnbiTaHuii (r = 0 wim » = 1) cocTaBUT:
B=1-—¢=1-0,95=0,05, rne ¢ — nose-
puTeIbHAs BEPOSITHOCTD JIISI .

Eciu ke Bo BpeMst XpaHEHUS TTPOM30¥i-
NIET OTKa3 ABYX OJIOKOB (¥ = 2), TO raMMa-
MPOLICHTHBIN CPOK COXPAaHSIEMOCTH OCTa-
HeTtcst Hem3MeHHbIM (Y = 80%), HO cortac-
HO TaGJIMYHBIM TaHHBIM IOBEpUTEIbHAS
BEpPOSITHOCTL yMeHbiuTcst po 0,80, a
puck norpeduresi B Boipactet 10 0,2.

OueHka pe3ynbTaroB
MUCNbITAOHUMA MO CTATUCTUHECKUM
ACGHHbIM

Ilpu HaTMUUKM OTKA30B, BBISBICHHBIX
BO BpeMsI UCITbITAHUM, cTaHAapT [S] peko-
MEHIIyeT WCIOJIb30BaTh IJIsI OMBITHOTO
BBIYMCIIEHUS Y TAaKyI0 (GopMyITy:

y:(l—%)loo% (1)

OTMeTnM, 4TO B ciTyyae HYJIEBOTO KO-
YyecTBa OTKa30B » IMpU JIOOOM 0O0bEME
BBIOOpKU N pe3ysbraT OnpenesieHus Y 1Mo
dopmyie (1) OyaeT oauH U TOT Ke, TO €CTh
v=100%.

CpaBHeHue pe3ynbTaTos,
NONYYeHHbIX PA3HbIMU
cnoco6amm

J111 BBIHECEHUSI OKOHYATEIbHO OLICH-
KU OIpeNesisieMOro mokasarelisi coxXpa-
HSIEMOCTH B TabJ1. 3 CBE/ICHBI:
® pe3yJIbTaThl BBIUMCIIEHU Y TIO (hopMmyJie

(1) ipu Tpé€x 3HAUeHUSX 7 g N = 14;
® OIICHKH, ClieJIaHHbIE Ha OCHOBaHUM

TaOJIMYHBIX JNAHHBIX, TMPUBEAEHHBIX B

[8] mmg N =13.

OTMETHM, 4TO YBEJIUYEHUE KOJTUUECTBA
XpaHsAmuxcs uzaenuit 1o 15 (N = 15) mo-
BBICUT Ta0JiMuHOe 3HaueHue Y 1m0 90%
(Ipy  IOBEPUTESILHOI BEPOSITHOCTU ¢ =
0,8), ecnu 3a BpeMsT XpaHEHUST TTPOU30Ii-
nET OTKa3 He 0oJjiee OJAHOTO M3MCIUSI.
PacuéTHoe 3HaueHUe 3TON Xe BETMYUHBI,
HaiineHHoe 1o Gopmyne (1), npu r=11u
N=156ynery=93,3%.

Tabauya 4

CpoKu BBOAA B 3KCNJIyaTauuio n3penmii

KonuuectBo uspgenun ¢ OHPEAEHéHHbIM CPOKOM BBOAA B 3KCNayaTayuio

[TpoBenénuas
YTBEPXKIATh,
pecypc COXpaHsIeMOCTH IS BBIOOPKU M3

OLICHKa
4TOo raMMa—HpOHeHTHLIfI

IIO3BOJIACT

14 u3nenuii, B KOTOpoi ObLT 3a(pUKCHUPO-
BaH OJIMH OTKa3, XapaKTepU3yeTcsl Bepo-
SITHOCTBIO Y, 3HAYEHUE KOTOPOI HAXOIUT-
cs1 B nuanasone 80,0% < y< 92,8%.

JLONONHUTENBHAS OLEHKA
TAMMA-NPOLIEHTHOIO CPOKA
COXPAHSIEMOCTH

OT60p 06BLEKTOB AN UCTIBITAHWIA

ST MOTIONTHUTENIBHOM OIIEHKW TaMMa-
MPOILIEHTHOTO CpPOKa COXPaHSIEMOCTHU
OB C(OPMUPOBAHEI €IIIE ABE BHIOOPKH.

Bropas (1m0 CKBO3HOII HyMmepaluu)
BBIOOpKA ObUIAa COCTaBJIEHA W3 U3IENUiA,
XpaHUBIIKMXCS HAa CKJIaie TOTPEeOUTEeNs.
[ns cocraBieHus 3TOW BbIOOPKU ObLI
MPOAHAIM3UPOBAH BEChb MAacCUB YBEIOM-
JIEHWI O BBOAE B SKCIUTyaTaluio (BKJIa-
IBIII B MACTIOPT W3MAETHS, TIPU TOTyde-
HUU KOTOPOTO H3TOTOBUTENb YCTaHAB-
rapaHTUWHBIA
CpPOK), TMOCTYMUBIIAX W3TOTOBUTENIO B
2011—-2012 rogax. Cpok XxpaHEHUs U3/1e-
Uil y TOTpeOUTeNnss OMpenensicss Kak
Pa3HOCTb MEXY AaTOM OTTPY3KU U 1aTOMN
BBOJA B dKCIUTyatauuio. st ucnbITanuit

JIUBACT yBeJII/I‘{eHHbeI

OTOMpaNuCh OJOKM, TOCTYNMUBIIME Ha
OJINH U TOT e O0BEKT U XpaHUBIIIMECS B
OJIMHAKOBBIX YCJIOBMSIX.

HUudopmanusg o cpeaHeM Cpoke
BBOJa B JKCIUIyaTalUIO 1Jis HauOOJb-
1Ieil Mo KOJIMYECTBY U3AeIUI BEIOOPKH,
cocrosieit u3 81 usnenusi, mocTaBiaeH-
HBIX Ha OJIMH U TOT Xe 00BEKT, CBeleHa
B Tab1. 4.

OtMetuM, 4TO 74% T1OCTaBACHHBIX
U3IeAUi (3alITpUXOBaHHbIE SYEHKU B
TabJ1. 4) ObUIM BBEACHBI B AKCIUTyaTalIMIO
B CPOK OT 4 10 6 MecsILIeB MOCJIe OTIPY3KHU
X nmoTpeduTtento (puc. 2).

JlaHHOe uccienoBaHUEe MOATBEPAUIIO:
® HaJauuue COKpAIIleHUS

CpOKa BBOJIA B 9KCIUTyaTaLINIO U3ICIIHIA;

TEHACHI WA

©® HEBO3MOXHOCTb HCTIONb30BAHUS BBI-

O6opku u3 81 m3menus ISl UCIIBITAHWI

Ha COXPaHSIEMOCTb M3-32 OTHOCUTEb-

HO HEOOJBIIIOTO CPOKA WX XPAHEHUS Y

rnorpeoures.

[MpoBenénurie panee nccaenoBanus [9]
MOKa3aJiv, 9YTO CPEAHUN CPOK BBOAA U3MIE-
NN B 9KCIUTyaTallMiO COCTaBJsUT B Cpef-
HeM (IUTs1 pa3HBIX TUIIOB W WCIIOJHEHUN

CpepHee
3HayeHne 610Kka) He Oomee 10 mecsueB co THS
CpoK BBOAA B IKCNAYATaLUMUI0, MECALEB
cpgx: OTIPY3KHM, UYTO TaKXe He I103BOJISIeT
BBOJ,
WCTIONB30BATh ATU U3MENUS ISl OLEHKU
B 5 6 17 5 3 4 1 _ 1 1 | 44 mecaua noKasareyiell COXPaHsIEeMOCTH.
Tem He MeHee aHAIM3 BCETO MaccuBa
a - - 12 13 10 - - 1 2 - 5,6 mecaua B
YBEIOMJIEHUII O BBOAE B OKCIUIyaTa-
www.cta.ru
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35,80%

22,22%

16,04%

3,69%

1 2 3 4 5 6 7

1,23% 1,23% - 1,23%
—— .

9 10 1 12 13 14 Mecsubl

Puc. 2. lnarpamma pacnpepeneHna NpofoIKMTENbHOCTU CPOKOB BBOAA uspenui B 3KcnayaTauuto

LIWIO, TIOJIyYeHHBIX U3TOTOBUTEISIMU B
2011—-2012 romax, IMO3BOJIMJI BBISIBUTH
15 6;10k0B THMA A, TTIOCTABJIEHHBIX MOTPE-
outemo B 2006, 2007 1 2008 romax Tpemst
MapTUsIMA Ha OIWH U TOT Xe OOBEKT U

XpaHUBIIUXCS IO MOMEHTa WX BBOJIA B

9KCIUTyaTalnio He MeHee 24 MecsI1IeB:

® 12 OmokoB moctaBku 2006 roma (or
orrpy3ku 17.11.2006 . 10 BBOAa B 9KC-
IIyaTaLMIo IIPOILIO 66 MeCsILEB);

@ 1 610k moctaBku 2007 roma (OT OTIpy3-
ku 04.10.2007 1. o BBOAA B 3KCILTyaTa-
LIMIO TIPOILLTIO 56 MecsileB);

® 2 Omoka moctaBku 2008 roma (oT
otrpy3ku 25.03.2008 . 1o BBOJa B 3KC-
TUTyaTaluio mpounio 50 Mecsies).

DT OMOKM XpaHWINWCh Ha CKJIaue
MOTpeOUTeNsT B TeUeHUE CPOKa, MPEBHI-
maroriero 24 Mecsa. YCIOBUs XpaHe-
HUSI COOTBETCTBOBAJIM 3aJaHHBIM B
MOKyMeHTalnuu Ha HuX. Bcé aTo mo3Bo-
JISIET UCTIONb30BaTh 3TU 15 usnenuit nis
MPOBEACHUSI KOHTPOJbHBIX MCIBITAHUI
Ha coxpaHsSeMocTb. Takum oOpa3owm,
00BEM BTOPOU BBIOOPKU JJIs1 JOTOJHU-
TEJbHbIX UCTIBITaHUi N, = 15, u cocras-
JIeHa 2Ta BBIOOpKA W3 M3MEeTuii, BO3Bpa-
IMEHHBIX M3TOTOBUTENIO TIOCJIE XpaHe-
HUSI y TOTpeduTens. DTU u3nenus He
OB BBENEHBI B IKCIUTyaTallAIO TTOCTIE
XpaHeHUsl y TOTPeOuTeNs n3-3a 3amMeda-
HUIl K HUM, OZHAKO BCE 3aMeYaHUs

moTpeduTeiss KacalucCh TOJBKO UX
BHEIIHEro BUIA, YTO HE BIIMSIIO Ha DJIeK-
TpUYECKUE XAPAKTEPUCTUKU HU3IEIIHIA.
IlpuunHa Bo3BpaTa ObLla MpPU3HAHA
HEOOOCHOBAHHOI, U B COOTBETCTBHU C
pEeKOMEHIALMSIMM, M3JI0XEHHBIMU B II.
2.2.3 cranmapra 'OCT 21493-76, Bce
BO3BpalIEHHbIE U3/ ObUIM IOIYyILe-
Hbl K KOHTPOJIbHBIM HCIIBITAHUSIM Ha
COXPaHSIEMOCTb.

Tpetbio BBIOOPKY COCTABWIM [AEBSITH
usnenuii Tuna K, Kotopele 10 Bo3Bpailiie-
HUSI U3TOTOBUTE/IIO XPAHWINCDH Ha CKJIaIe
noTpeduresist B TeueHue 17 Mecsies.

Hopmanusauus BpemeHm
UCNbITAHWIA BbIGOPKU

[Mpu ompeneneHnu cpoka XpaHEHUs
W3MIETVH 17151 BTOPOI BBIOOPKY B Ka4eCTBE
OIpeneNsionero ObUT BHIOpaH HamMe-
HBIINI CpOK XpaHeHus — 50 MecsieB u
W3 HETO UCKITIOUEeHA TMPOIOJIKUTETbHOCTD
JIOTUCTUYECKOW 3amepxkKu [2], cocTas-
nsoieit 2 mecsua. OTMETUM, YTO CTaH-
napt [5] nomyckaeT IJIATEIbHOCTb TaKOM
3a0epKKY 0 3 MecsIIeB.

Takum o00paszoMm, CpOK XpaHEHMUs
BBIOOPKM 13 15 GJIOKOB cocTaBmII 48 Mecsi-
1I€B, UYTO COOTBETCTBYET YIBOEHHOMY CPO-
Ky COXpaHsIEMOCTH, 3a(pUKCHUPOBAaHHOMY
B TEXHUYECKHUX ycaoBusx [10].

YYEBHbIN LLEHTP
MPOCO®DT-MOCKBA

oy, 790
",
Yo, ey,
%
-,

Mpeumywiecraa:

v v v v

cpeacts ACY Tl

B roa 6onee 200 4yenosek n3 Poccumn u ctpaH GHI npoxoast oby4exue B YL
MeToamnyeckre nocobus NO3BONAKT OLICTPO 0CBANBATL MaTepuan

VHanBuLYyansHble paboyne MecTa, OCHALLEHHbIE COBPEMEHHbIM 060pYA0BaHNEM
[Mporpammbl 06y4eHus pa3paboTaHbl COBMECTHO C BEAYLLMUMI NMPOU3BOSUTENAMI

Mbi 06y4aem cnevumnannctoB 13 Bcex yronkoB CHI

. =)
Fastwel 7% >l@_f}Tcs wWaen [ wentex

Kypcbl N0 npoMbILWNEHHOW aBTOMATU3aLMK: BEPXHUIA U HWXKHUIA ypoBHU ACY Tl
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[Ipuémo-cnarounble ucnpitanus 15 6yo- Ta6auya 5
Ta6nuua pns onpeAeneHus 3Ha4YeHUit NapamMeTpoB OLLEHKN CPAHEro CPOKA COXPaHAEMOCTH
(no matepuanam Ta6n. 28 us [8])

KOB THIIa A T0OCJI€ CHSITUS UX C XpaHCHUA
IIPOBOAUINUCHL B YCJIOBUAX OSKCILIyaTU-

PYIOILETro TIPEANPUSITHS C YIaCTHEM CIIe- L)
1LUAJTUCTOB U3TOTOBUTEIS. P(t)=0,800 P(t)=0,850| P(t)=0,900 P(t)=0,950 P(t)=0,975
0,80 7 10 15 31 64
OueHka pesynbraros . 0,90 10 14 22 45 91
MCMBITAHUIA MO TAGAUYHBIM 0,95 13 18 28 5 118
CHHBIM
A . 0,99 21 28 44 90 182
B PE3YJIbTATEC UCHBITAHUMU YCTAHOBJIC-
1 0,80 14 19 29 59 119
HO, 4YTO BCC KOHTPOJIUPYEMLIC MMapaMET-
Pbl U XapaKTCPUCTUKU U3EeNni, cocTa- BOCHOJII)3Y€MCH Tab. 5, COCTaBJICHHOM CpoOKa COXpaHACMOCTU IIPpU HU3BECTHOM
BUBIIMX BTOPYIO BBIOOPKY, COOTBET- 10 MaTepHraaM TabIUIILI 28 13 pyKOBOIS- 3HaYeHUU N (3alITpUXOBaHHAs sTYCHKa).
CTBYIOT TpeOOBaHUSIM TEXHUYECKMX  IIUX JOKYMEHTOB [8], ISl ompeneieHus B cBsI3M ¢ OrpaHMYEeHHOCTHIO pa3Me-
yCJ'[OBI/Iﬁ Ha U3AC/IUA TUlla A, a KOJIM4e- 3HAYCHUN mapaMeTpoB OLICHKU CPEAHEIO poB BLI60pKI/I IPOBEPACMBIX 0JI0KOB B

CTBO OTKAa3aBLIMX W3IEJNl PABHO HYJIIO,
TO ecThb = 0.
3HaueHWe Y Ha OCHOBAaHWUU TaOJIMYHBIX

® enaptameHT Ayauo-Bupeo
JAHHBIX 1151 9TUX 15 6JI0KOB paBHO_90% PROSOF T E p il Poc(ng) | 1
IpY 10BEPUTENLHOI BeposTHOCTH ¢ = 0,8, AV Solutions elieHuu

Kak ipu =0, Tak ¥ mpu 7 = 1.

WcnbiTaHusi TpeTbeid BBIOOPKHU, CO-
CTOSIILIEN M3 M3AEJUii, BO3BPALLEHHBIX
M3TOTOBUTEINIO, TTOATBEPAUIN UX COOT-
BETCTBUE TPEOOBAHUSAM TEXHUYECKUX
yciaoBuii 0e3 yuéTa 3aMe4aHMU TIO
BHelTHeMy Buny. Mcromnb3ys faHHbIE U3
TabJ1. 2, MPUHUMAEM IJIsI IEBSITU U3NETUI
tuna K 3HaueHue 7y paBHbIM 80% mpu
JIOBepuUTeIbHOI BepossiTHoctu g = 0,8
nur=20.

Takum 06pa3oM, KOHTPOJIbHbBIE UCIIbI-
TaHUs TPEX BHIOOPOK OJIOKOB MO3BOJIMIN
OIMHAKOBO OLIEHUTb HUXKHIOIO TPAHULLY Y.

FOPOACHAAR CUCTEMA BUABOMOHUTORPUHIA

OueHka cpegHero cpoka
COXPAHSAEMOCTH

O1LeHKY CpeIHeTo cpoKa COXpaHsSIeMO-
cru T, cp MPOU3BENEM Ha TIPUMEpPE JIBYX
BBIOOPOK.

[lepBast BEIOOpKA cocTOUT U3 14 m3me-
guii tunoB A u XK. [locne xpaHeHus
aTux 14 uznenuii B TeueHue 16 mecsiien
(muHum E w /[ Ha puc. 1) H1 OMHOTO OTKa-
32 He MPOM3OILIO W BCE M3IENUS COXpa-
HUJIM pabOTOCTIOCOOHOCTb.

B cooTBercTBUU C peKOMEHAAIMSIMU,
M3JIOKEHHBIMU B [8] 17151 TU1aHA MCTIbITa-
Huii [NUT], npu olileHKe CpeHero cpoka
COXPaHSIEeMOCTH HEOOXOIMMA TaKasi UCXOJI-

MpumeHeHue: NocTaBnsemoe o6opynoBaHue:
Hast ”HQOpMALIUS:
{ ] BI)I60pO'-IHBIe 3Ha4Y€HUA CpoOKa coxpa- D,I/ICﬂeTHepCKI/Ie BMHEOCTeHbl
HSIEMOCTH 1,, b, £, (d — HOIyCTHMOE LieHTpbI ynpasnexus MpodeccnoHanbHbie MOHUTOPbI
L )2’ d TEXHONIOrM4ECKMMIN NPOLIECCamm VIHTEaKTUBHbIE MOHMTODSI
YHCJIO OTKA30B),
LlexTpel 1O n HC CUCTeMbI TPAHCALNM 1 YNIPaBEHNS
® IPOIOJLKUTEIBHOCTD UCTIBITAHUI T p u y p
Pox > TpaHcnopTHas MHpaCTpyKTypa MHGOPMALMOHHBIM KOHTEHTOM

® 00BEM BbIOOpPKU N.

Br16opouHbIe 3HaUSHUST CPOKA COXPaHSI-
€MOCTH IUISI BCEX MWCIIBITHIBAEMBIX W3MIe-
Jnit OIMHAKOBLIL (f] = 1, =...= fy = 16 Mme-
csteB). [IpomoKUTeTbHOCTD NCTIBITAHUI
T = 16 mecsues, a 00béM BbIOOPKU N =
=N,=14.

Cuctembl 6630MacCHOCTH

0
13
40
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HAQE)XHBIE CUCTEMBI
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MmnynbCcHble NCTOYHMKN NUTaH|

= [Ipeo6pasoatenu DC/DC

= lcToqHukmn nutanmua AG/DC

= YCTpOWCTBa ynpasnequs 3apajom
Garapen

NmnynbcHble MHBEPTOPbI

= AuBepTopsl DC/AC
= AG/AC-npeo6pasoartenn

= [pombllLNEHHAR AaBTOMATH3ALMNS
* ATOMHbIE 3/IEKTPOCTAHLNN

= BoeHHad NPOMBbILLNEHHOCTb

= )KenesHo40POXKHbIA TPAHCMOPT

e
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NPOAYKLUWNA SCHAEFER

=]

,
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HalleM ciyJyae TMpPU OIeHKE CPEeIHEeTo
cpoka coxpansemoctu T .,
3yeM HUXHIOI JOBEPUTETbHYIO TpaHU-
1y BEpOSITHOCTH 0e30TKa3HOW paboThI
P(r). Tlpu obnEme BoIOOpKM N = 14,
g = 0,9 u d = 0 npuHnMaem 3HaYeHUE
P(r) = 0,85 (3amTpuxoBaHHas siYeiika B
Taom. 5).

Tak kak BeIOOpKa M3 14 u3nenuit xpa-
HuIach 16 Mecsies (tadi. 1), To cymmap-
HBII CPOK XPAHEHUS 3TUX U3MICJINIA COCTa-
BUJT:

Ty, = 16x14 = 224 mecsaua (Gosee
150 000 gacos).

OTMeTnM, 4TO B TEXHUYECKUX YCJIO-
Busix [10] cpemHsst HapaboTKa Ha OTKa3s
otux usnenuii cocrasmusiet 125 000 gyacos.

Ha natry mnpoBeneHusi wucnbITaHUI
(mHusg /[ Ha puc. 1) MOATBEpKAEHHOE
MPENbITYIIMMU UCTIBITAHUSIMU 3HAYeHUE
CPEHETO CpOKa CoxpaHseMoctu 7T
cocTaBuio 16 MecsiieB.

Ecnu 3a ocraBiieecst 10 1aThl OKOHYA-
HUS WCTBITAHUI Ha COXPaHIEMOCThb
BpeMs (mHus K Ha puc. 1) He Oymer
3a()UKCUPOBAHO HU OIHOTO OTKaza (d =
= (), TO CpeIHUli CPOK COXPaHSIEMOCTH
T, o= 24 mecsia ipu P(f) = 0,85.

Ecnu xe 3a 3TOT Tepuon BpeMeHU
MPOU30MAET 0TKa3 OgHOro u3nenus (d =
= 1), TO 3HAUYEHMWE CPEeIHero Cpoka Co-
xpansemoctu T cp OCTAHETCs Ipex-
HUM, HO U3MEHUTCS 3HaYeHUe ¢ (YMEHb-
murcs no 0,8), a P(f) craHeT paBHBIM
0,80.

Wsnenuss m3 Bropoit BbIOOpKM (N, =
= 15) XpaHWUIUCH y TIOTpeOuTENs 48 Me-
csaneB. [lpyu mpoBepke mmocie XpaHeHUs
OTKA30B U3/eNnii He ObLUTO 3ahUKCHUPOBa-
Ho. [ToaTomy cpemaHUit CPOK COXpaHsIeMO-
CTH M3IeNMi M3 310M BBIGOPKM T op =
= 48 mecsueB npu ¢ = 0,8, d = 0 u
P(H)= 0,9 (Tabmn. 5).

CyMMapHBIil CPOK XpaHEHMS 3TOIl BbI-
6opku cocrapun Ty, = 15x48 = 720 mecs-
1eB, uau 6osee 500 000 yacos, yTo Gosee
yeM B TpPU pa3a TPEeBBINIAET 3HAYEHUE
HapabOTKM Ha OTKa3, YCTAaHOBJIEHHOE B
TeXHUYEeCKMX ycaoBusx [10].

UCIIO0JIb-

cp

BoiBOADI

1. [pennoxeH moaxod K OLEHKE IMoKa-
3aresnieit COXpaHsIeMOCTH, TIO3BOJISTIOLITUI
WCTIONB30BaTh CTAaHAAPTHBIE TUIAHBI
WCTIBITAHWI, OLIEHUTh PUCK TIOTPEOU-
TeIsl W TIOCTaBIIWKA, MOBEPUTEITHHYIO
BEPOSITHOCTh, 00BEM BBIOOPKM U APYTHE
nokasaTesd IO Tabjuiam, TPUBEAEH-
HBIM B HOPMATUBHBIX TOKYMEHTAX.

2. JlaHHBII MOaX01 OBLT peayn30BaH MpH-
MEHHTEIBHO K HECKOJIbKUM BbIOOpKaM
W3eINi, XPAaHUBILIUXCS Y U3TOTOBUTE-

JIT M TIOTPeOUTeNsI, W TO3BOJIIII Olle-
HUTbh OCHOBHBIE MTOKA3aTeIN COXpaHsie-
MOCTHU 3TUX U3JEITUNA.

3. [IpoBenéHHBIE MCIIBITAHUSI Ha COXpa-
HSIEMOCTb TIOATBEPIWJIM 3HAUYCHUS
rmokasaTreyieli COXpPaHSIeMOCTU U3Je-
nuii, 3aUKCUPOBAHHBIX B TEXHUYE-
CKHUX YCJIOBUSIX Ha HUX, N0Ka3aB TeM
CaMbIM KOPPEKTHOCTb MPeI0KEHHOTO
noaxona. @

JIMTEPATYPA

1. P11 34.35.310-97. OO6mue TexHUYeCKue Tpe-
0OBaHMS K MHKDPOIIPOILECCOPHBIM YCTPOI-
CTBaM 3alllUThl U aBTOMATUKU SHEPTOCHU-
crem. — M. : OPTPBC, 1997.

2. TOCT 27.002-89. HaméxXHOCTb B TEXHUKE.
OCHOBHBIE MTOHSTHUSI. TepMUHBI U OTIpe/Ieie-
Husa. — M. : UTIK W3paTenbcTBO cTaHmap-
TOB, 2002.

3. JWBI.648228.001 TY. Bioku MuKpoIpo-
1IeCCOpHBIe pelieiiHoi 3amuThl BMP3: Tex-
Huueckue ycious. — CII16. : MexaHo-
TpoHuKa, 1996.

4. TOCT 23216-78. W3nemust 21eKTPOTEXHIUE~
ckue. XpaHeHHe, TPAHCIOPTUPOBAHUE,
BpeMeHHast IPOTUBOKOPPO3UOHHAS 3aIIINTa,
ymakoBka. OO1ue TpeGOBaHUS U METOIBI
ucneitanuii. — M. : UIIK WsmarensctBo
cranaapTos, 2002.

5.TOCT 21493-76. WUszmenust 31eKTPOHHOM
TexHUKH. TpeGOBaHUsI IO COXPAHSIEMOCTH U
MeTObl UcIbiTaHuil. — M. : W3naTenbcTBo
craHaapToB, 1994.

6. TOCT 2583-92. barapen u3 UMIMHIPHYE-
CKMX MapraHIeBO-IIMHKOBBIX 3JIEMEHTOB C
COJIEBBIM 3JieKTponuToM. — M. : W3nma-
TEJILCTBO CTAaHMAPTOB, 1992.

7. PO 50-707-91. Metonuyeckue yKa3zaHWsI.
Wznenust MeaIMUMHCKOM TexHUKu. Tpe6o-
BaHUsSI K HamgxHOCTU. [IpaBuia ¥ MeTOmbI
KOHTPOJISI IToKa3aresieil HaaeéxKHocTu. — M. :
W3znatenbcTBO cTaHmapTos, 1992.

8. PII 50-690-89. Metoanveckue yka3aHWsl.
HanéxHocth B TexHuKe. MeTOIbI OLIEHKU
mokasaresieil HaqéKHOCTHU MO SKCIIEPUMEH-
TAJIBHBIM HaHHBIM. — M. : UsmarenbcTtBo
cranaapTos, 1990.

9. Tounypos C.A., 3axapoB O.I. Ompene-
JieHne HapabOTKM Ha OTKa3 IO pe3ylib-
TaTaM  SKCIUTyaTaluu  [DJIEKTPOHHBI
pecypc] // Bc€ o peneiiHoi 3amure. —
2009. — Pexwum mocrtyma : http://rza.org.ua/
article/read/Opredelenie-narabotki-
na-otkaz-po-rezul-tatam-ekspluatatsii-
-Gondurov-S-A---Zaharov-O-G-_77.
html.

10. CTO AMBI-050-2012. Bnaoku Mukpo-
TIpoLIeCCOpHBIE peneitHon 3amuTel BMP3:
TexHuueckue  yciaosusi. —  CII6
MexaHoTtpoHuka, 2012.

E-mail: olgezaharov.@yandex.ru

www.cta.ru

CTA 2/2013


www.prosoft.ru

	СТА_2013-2el_90
	СТА_2013-2el_91
	СТА_2013-2el_92
	СТА_2013-2el_93
	СТА_2013-2el_94
	СТА_2013-2el_95
	СТА_2013-2el_96
	СТА_2013-2el_97



