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BBEJAEHHUE

Llenvio M3ydyeHUs TUCUMIUIMHBI SIBJSIETCS 3HAKOMCTBO C OCHOBAMH TEOPUH
HaJEKHOCTU U METOJaMU OIIEHKH MOKa3aTesle HaJEKHOCTH TEXHUUECKUX U3/IeNIUi ¢
OpUEHTAlMEeN Ha AJIIEMEHTBI U YCTPOMCTBA PATUOAIEKTPOHUKH U IPUOOPOCTPOECHUS.

B pe3ynbTarte u3ydeHus NTUCHUIIIUHBI CTYACHT 0KEH 3HATH.

TEPMUHOJIOTUIO U OCHOBHBIE TIOHATHUS B 00JaCTH HAIEKHOCTH TEXHUYECKUX
U3J1CIINH,

METO/Abl ~ MaTeMaTUYECKOrO0  ONUCAaHUs  OTKa30B, MOJIETU - OTKAa30B,
UCIIOJIb3yeMbI€ Ha MTPAKTUKE JIJISl AJIEMEHTOB U YCTPOMCTB;

CYyTb KOJMYECTBEHHBIX T[OKa3aTejell, HCMONb3yeMbIX Ha MpPaKTHKE IS
OMMCAHMS HAIEKHOCTH DJIEMEHTOB U YCTPOICTB,;

CPABHUTEIIbHYIO XapaKTEPUCTUKY HAJEKHOCTH, B YACTHOCTH, 0€30TKa3HOCTH
TUIIOBBIX AJIEMEHTOB U3EIHUIA PATUO3TIEKTPOHUKU U IPUOOPOCTPOCHHUS;

MaTeMaTUYECKUe MOJIeNn nepecuéra CIIPABOYHBIX 3HAYEHUN
MHTEHCUBHOCTEN OTKA30B 3JEMEHTOB HAa KOHKPETHBIM 3JIEKTPUUECKUN PEXKUM H
ycloBUs paboTHI;

MpUMEHSIEMbIE Ha MPAKTUKE METOJIbI OLICHKU IMOKa3aTesnel 0e30TKa3HOCTH U
PEMOHTOIPUTOJJTHOCTH YCTPOUCTB;

METO/1bl OBBILIEHUS HAJIEKHOCTH PATUOIIEKTPOHHBIX YCTPOUCTB,

BU/IbI PE3EPBUPOBAHUA U 00JIACTh UX PUMEHEHHUS.

[Ipoiifg moAroTOBKY MO JUCUUIUIMHE, CTYAEHT JI0KEH YMeETh!

HAXOJUTh CIIPABOYHBIC JJAHHBIC O MOKA3aTeJIAX HaAE&KHOCTH (0€30TKa3HOCTH,
JIOJITOBEYHOCTH U COXPAHSIEMOCTH) THIOBBIX 3JICMEHTOB, TOJB3YsACh TEXHHYCCKOU
JOKYMEHTalue — rexunueckumu ycnoBusamu, OCTamu, katagoramu U T.11.,

B JIOKyMEHTAI[MM Ha YCTPOMCTBA PaTUO3JICKTPOHUKH U MPUOOPOCTPOECHUS
HAaxXOJUTh HH(OpPMALMIO O TMOKa3aTeNsIX HaAEKHOCTH UM JaBaTh (PUIUYECKYIO
TPAKTOBKY 3HaUEHUSAM 3THUX MOKa3aTeleH;

IIPOU3BOAUTH HWHKEHEPHBIN nepecuér CIIPABOYHBIX 3HAYEHUN
MHTEHCUBHOCTEN OTKA30B 3JIEMEHTOB HAa KOHKPETHBIM 3IEKTPUUYECKUN PEXKUM H
TeMIiepaTypy,

BBIIOJIHATH OLIEHKY IMOKazarened HaAE&KHOCTU MPOEKTUPYEMBIX YCTPOUCTB C
y4€TOM BHE3AIHBIX OTKA30B AJIEMEHTOB,;

IIPOU3BOJIUTh MHKEHEPHBIM Mepecu€T CIpaBOYHBIX 3HAYECHUN TOKaszaTenen
IOoNroBedHOCTH (pecypca, cpoka CiIy’KObl) Ha KOHKPETHBIC dJICKTPHUSCKUH PEKUM U
TEeMIIepaTypy;

OCYIIECTBJISITh  BBIOOp ~ METOJa  NPOTHO3UPOBAHUS  JUJII  OLIGHKHU
WHIUBUIYaIbHON 0€30TKAa3HOCTHU AJIIEMEHTOB.

O6mmit 00bEM y4eOHON IUCHUIUIMHBI [Jii CTYACHTOB JHEBHOW (OpMbI
oOyuenus cocrapisier 102 4, B TOM yucie Ha JIEKIUU OTBOAUTCA 32 4, 1a00paTopHbIe
pabotel — 16 4, mpakTuueckue 3aHATHS — 16 4, Ha camocTosTeNIbHYIO paboTy — 16 u.
JUist cTy1eHTOB 3a04HOM (hOpPMBI 00yUEHHS IPEAYCMOTPEH CIEAYIOIMNI 00bEM YacCOB:
aekuuid — 6 4, jmabopaTopHbIX paboT — 8 4, mpakTUYeCKuX 3aHsITUid — 4 u,
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camocrosiTesibHON padoTel — 80 4. Urtorosas ¢opMa OTYETHOCTH MO AMCLUUIUIMHE —
HK3aMEH.



1. PA3EJIbl YYEFHOM JUCITUATIINHBI

VueOHas TUCHUIUINHA BKITIOYACT CIEAYIOIINE Pa3aeibl:
OCHOBBI TEOPUHU HAJIEKHOCTH;
HaIEKHOCTD AIIEMEHTOB U3JICIIUI PaJMO3JICKTPOHUKH U TPUOOPOCTPOCHHUS;
OLICHKA TOKa3aTesiel Hal&KHOCTH MPOCKTUPYEMbIX YCTPONCTB;
pe3epBUPOBAHUE KaK METO]I IOBBIICHUS HAIEKHOCTH YCTPOKUCTB;
obecrieyeHre HAJAE&KHOCTH  YCTPOWMCTB HA  ATamax MPOCKTHPOBAHUS,
MPOM3BOJICTBA U DKCILTyaTaIlUH.

C nmoapoOHBIM coJiep)KaHHEeM TeM M BOIPOCOB, PACCMATPHUBAEMBIX B KaXKIOM
paszjiene, MOXHO O3HAKOMHUThCS B pabouedl mporpamme y4eOHOMW  IHUCLMILIMHBI,
NOMEIICHHOW Ha caite yHuBepcutera (Www.bsuir.unibel.by) B pyOpukax
«ObpazoBanue», «DakynbTeThl», «DaKyIbTET KOMIIBIOTCPHOIO MPOSKTHPOBAHUSY,
«Kadenpa POC».

2. KOHTPOJIBHBIE BOITPOCHI
N METOANYECKHUE YKA3ZAHUA K HUM

2.1. MeToauueckue yKa3aHus 10 M3y4YeHHIO
TEOPeTHYeCKOro y4eO0HOro MmarepuaJia

B nanHom mnocoOun (QopMyNHUpYIOTCS - KOHTPOJBHBIE BOIPOCH], KOTOpHIE
OTpaXkaloT  cojepkaHue y4yeOHOM  JucHuIUIMHBL.  KOHTposibHBIE  BOIPOCHI
CIpYNIUPOBAHBI MO pasfeiaaM y4eOHOM JUCUUIUIMHBI M BBIICIECHBI KUPHBIM
mpudtoM. Ilo kaxkgomy BoOmpocy HAIOTCA CCHUIKM Ha MOApA3/eiibl, MYHKTHI,
CTpaHMIIbI y4eOHOW JMTepaTypbl. Takke yKa3bIBalOTCsA (IIPU HEOOXOTUMOCTH)
HOMEpPA PUCYHKOB, MAaTEMaTHUECKUX BBIPAXKEHHM, TaOJIHIl U IPUMEPOB, C KOTOPHIMU
HY’KHO pa3o0paTbcs B MEPBYIO OYepellb, U3ydyas KOHKPETHBIA Borpoc. Kpome Toro,
Ha KaXAbld BONpPOC MAETCS  KpAaTKUK OTBET, 3a/Jadya KOTOPOTO — 3aKpENHTh
MOJIyYCHHbIE 3HAHUS Ha 3TAlle MOBTOPEHMs Y4eOHOr0 MaTepuara.

CryneHTaM HEOOXOIUMMO BHAyaji€ MOHATh U OCMBICIUTH CYTh KOHTPOJIBHBIX
BOIIPOCOB, MCHOJIb3ys PEKOMEHJOBAaHHYIO Yy4eOHYIO JUTepaTypy, a 3aTeM
O3HAKOMUTBCA C KPATKMMHU OTBETAMHU C LEIBIO 3aKPEIJICHHUS 3HAHUNM U YMEHHM.
Tonbko moOciIe  3TOrO CIEAYET NONBITaTbCA JaTh OTBETHl HA BOMPOCHl IS

CaMOTIPOBEPKHU
(c. 29-35).

2.2. KoHTpOJIbHBbIE BONPOCHI
Pa3zoen 1. Ocnoevl meopuu Haoérxicnocmu

1. ITpuyuHBbI 000CTPEeHHS] MPOOJEMbl HAAEKHOCTH PATMO0IEKTPOHHBIX
ycrpoiictB (PIY) [1, moxpasa. 5.1, c. 131].

B wHacrosimee Bpemsi mpoOiiemMa HanéxHocthn POV 3amerHo oboctpuiach,
NpPEeXJIe BCEr0 M3-3a TOTO, YTO CYIIECTBCHHO YCJIOXHHIUCH B CXEMOTCXHHUYECKOM
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OTHOIIIEHUU YCTPOHCTBA M Y)KECTOUMIHUCH YCIOBHUS, B KOTOPBIX JIKCILTyaTUPYETCs
COBpEMEHHas paJuodJICKTPOHHAS amnmapaTypa.

2. OcCHOBHBIE TIOHSITHSI W ONpeJeJieHHs] Teopuu Haa&xkHocTu [1, mon-
pas3za. 5.2, c. 131, 132; 2].

OCHOBHBIMH ~ TIOHATHUSIMHA  TEOPUU  HAAEKHOCTH  SIBISIOTCS  TIOHSTHUS
«HAAEKHOCTH» U «OTKa3».

1100 Haoérxcrnocmpro TOHUMAIOT CBOKMCTBO U3JIENIAS COXPAHATh BO BPEMEHU B
YCTAaHOBJICHHBIX TMpejAeNiaXx 3HAueHUs BCEX MapaMeTpoB, XapaKTEPU3YIOIINX
CIIOCOOHOCTH BBHITIONHATH TpeOyemble (YHKINH, B 3aJaHHBIX PEKUMaxX U YCIOBHIX
MPUMEHEHUSI, TEXHUIECKOT0 00CITy)KUBaHHU S, XPAaHEHHS i TPAHCTIOPTUPOBAHHS.

HanéxHOCTh sIBISIETCS KOMIUIEKCHBIM CBOWCTBOM, KOTOPOE B 3aBUCHMOCTH OT
Ha3HAYCHHUS W3ACIUS W  YCIOBUW €ro TPUMEHEHUS MOXKET  BKIIOYAThH
0e30mKa3HoOCmb, 0071206€4HOCIY, PEMOHMONPUZOOHOCI U COXPAHAEMOCHMb WIIN
OTpe/IeTICHHBIE COYETaHUs JITHX CBOWCTB. Hepeako mox HaAEKHOCTBIO B Y3KOM
CMBICJIE CITOBA MIOHUMAIOT 0€30TKAa3HOCTh U3CIIHSI.

MHorue moHsATHS U OMpENeICHUsS TeOpUr HAAEKHOCTH 0a3UPYIOTCA HA TaKUX
MOHATHSIX, KaK Pab0TOCIIOCOOHOCTh U O€30TKA3HOCTS [5, 6].

[Tog paboTOCIOCOOHBIM COCTOSTHHEM (KPaTKO ~— pafomocnocoOHOCHbIO)
MOHUMAIOT COCTOSIHUE W3JeNHsi, TMPH KOTOPOM OHO CIIOCOOHO BBITIOJIHATH
npeanucaHHbple eMy (pyHKIWH, UMes 3HAa4eHHsI BBIXOJIHBIX MapaMeTpoB B Ipeaenax
HOPM, OTOBOPEHHBIX B TEXHHUYECKOH JTOKYMEHTAIIHU.

bezomkaznocms  —  CBONCTBO < HW3JE€NUs  HENPEPBIBHO  COXPaHATH
paboToCmocoOHOe COCTOSIHUE B TEYCHHE HEKOTOPOro BpeMeHW Win Hapabotku. [lox
Hapabomkoii B O0IIeM cCllydae TMOHUMAIOT MPOJOJIKHUTEILHOCTh PaOOThl W3IEIHS,
BBIPQXKCHHYIO B yacax, IIMKJIaxX NEPEeKIIOUEHUs WIH JPYTHX AUHUAIIAX B 3aBUCUMOCTH
OT BHJa U (YHKIIMOHAIHHOTO Ha3HAueHUs m3aenus. Hampumep, A WHTErpanbHOU
MUKpPOCXEMbI HapaOOTKa BBIpAXKAETCS B dYacax, JUIsl MEpeKiodaTeNss — B IUKIAaX
MEPEKIIIOUSHUS, TSl CUeTYNKA OeTa-u3TydeHHs] — B UMITYJIbCcax U T.1I.

/lonzoeeunocmsb . — CBOWCTBO  M3JETHUS  COXpaHATh  pabOTOCIOCOOHOE
COCTOSIHME [0 HACTYIUICHUS TPEACIbHOTO COCTOSHHUS TpPU  YCTaHOBICHHOU
CHUCTEME TEXHHYECKOTO OOCTY)XKMBAHUS M PEMOHTA.

Pemonmonpuzoonocms  —  CBOMCTBO  H3J€NMs,  3aKioyarolieecs B
MPUCIIOCOOIEHHOCTH K TIOJJCPKAHUI0 M BOCCTAHOBJICHHUIO pPabOTOCIOCOOHOTO
COCTOSIHHSI ITyTeM TEXHHYECKOTO OOCIYKMBAaHHUS W PEMOHTA.

Coxpansiemocms — CBOWCTBO W3JACIHUS COXPAaHITh B 3aJaHHBIX Mpeaenax
3HAYCHMs TMMapaMEeTPOB, XapaKTEPU3YIOIIUX CIIOCOOHOCTb W3JEHHs BBITIOJIHATH
TpeOyembie QYHKIIMU B TCUCHHE U TIOCIIC XpaHCHUS U (MJIH) TPAHCTIOPTUPOBAHHUS.

3. Monsithe oTka3za [1, moapasa. 5.3, ¢. 133].

[lon omka3om TOHUMAIOT TOJNHYIO WIM YacTHUHYIO MOTEpPI0 H3ACINEM
paboTOCIIOCOOHOCTH BCJIEACTBHE YXOAa OJHOTO WM HECKOJBKUX IMapaMeTpoB 3a
Mpeebl YCTAaHOBICHHBIX HOPM.

4. IlonsiTHe HAPAaOOTKH 10 0TKAa3a [1, moapasa. 5.3, ¢. 133].

[lon napabomkoii 00 omkaza NTOHUMAIOT CyMMapHYIO HapabOTKy M3ETHUs OT
MOMEHTA BCTYIUICHUSI B pa0OTy (IKCILTyaTaIluio) 10 BOSHUKHOBCHHS IIEPBOIO OTKA3a.
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Ecnu HapaboTka BBIpa)KaeTCsi BPEMEHEM, TO 3TO IOHSATHE HA3bIBAlOT BPeMeHeM /10
0TKAa3a WK BpeMeHeM 0e30TKAa3HOi padoThl.

5. Knaccndukanus orkasos [1, moapasn. 5.3, ¢. 133, ta6a. 5.1; 7].

[To xapakTepy BO3HUKHOBEHHSI pa3IMuatOT BHE3AITHBIC M MIOCTCIICHHBIE OTKA3HI.
Buezanuviii  omkaz (paHee Ha3bIBaeMblii TaK)Ke MIHOBEHHBIM) — OTKas,
XapaKTePU3YIOIMIMICSI CKAaYKOOOpa3HBIM HW3MCHCHHUEM 3HAYCHHUS OJIHOTO WM
HECKOJIbKUX MapaMeTpoB u3aenus. [lox nocmenennvim (panee Ha3pIBAEMBIM TaKKe
napaMeTpUUECKUM) MOHUMAIOT OTKa3, BO3HHMKAIOIIMK B pe3ysbTaTe MOCTEIEHHOTO,
OOBIYHO HEMPEPHIBHOTO W MOHOTOHHOTO, HM3MEHEHHUs 3HAYCHUS OJHOTO WU
HECKOJIbKHUX ITapaMeTpOB.

ITo MIPUYHHAM BO3HHKHOBEHUS pa3Iu4aroT KOHCTPYKTUBHBIH,
MIPOU3BOJICTBCHHBIN, SKCILTYaTAIIMOHHBIN U ACTPaJallMOHHBINA OTKa3HI.

[lon KomcmpykmuenvimM TIOHUMAIOT OTKa3, BO3HUKAIOUIMM 1O  MpPUYUHE
HECOBEPIICHCTBA WM HAPYIICHUS YCTAHOBJIICHHBIX TpaBWiI M (MIH) HOPM
MIPOCKTHPOBAHHS.

Ilpou3eoocmeennvim HA3BIBAIOT OTKAa3, CBS3aHHBIM C HECOBEPIIEHCTBOM WIIH
HapyUIEHUEM YCTAaHOBJIEHHOT'O MTPOLIeCcCca U3TOTOBICHUS WA PEMOHTA.

IKcnayamayuoHHplM  CUUTAETCS  OTKAa3, BOZHHUKAIOMMNA 1O TNPUYUHE
HapYIICHUS YCTAHOBJICHHBIX NMPABHJI WM YCIOBHI 3KCIUTYaTaIINH.

[lon oOecpaoauwuonnvim NOHUMAIOT OTKAa3, OOYCIIOBJIEHHBIM €CTECTBEHHBIMU
MpoliecCaMH CTapeHMsl, M3HAIIMBAaHMS, KOPPO3UU M YCTAJIOCTH MpPHU COOJIOIEHUU
YCTaHOBJICHHBIX MTPaBUJI U HOPM MTPOCKTUPOBAHUS, H3TOTOBJICHHS M SKCILUTyaTaIlHH.

6. IlpuuuHbI 0TKA30B ycTpoiicT [1, moapasn. 5.5, ¢. 135, tadn. 5.2, 5.3].

Ha nonto ommboxk mpoektupoBanus yctpoictB mpuxoautes a0 40...50 % Bcex
otka3oB. OTka3bl U3-3a omKubOoK (AedexToB) mpouspoacTBa Bo3uukawT B 30...40 %
ciydaeB. Ha momo ommOok omeparopa npuxomutcs (Mo 3apyOe)KHBIM JTaHHBIM)
npumepHo 20...30 % Bcex 0TKa30B yCTPOMCTB.

7. CxemblI (MO/1€J1H) COeIMHEHHS 3JIEMEHTOB B YCTPOICTBE ¢ TOYKH 3PEHHUsI
Haaéxkuoctu [1, moapasa. 5.4, ¢. 134, 135, puc. 5.1].

B Teopun u mpaktuke HaaéxkHocTh PDY pasmuyaror Tpu cxeMbl (MOJIEIIH)
COCIMHEHHUS ~BJIEMEHTOB € MOYKU 3PeHUA HAOE}HCHOCmU. TOCIeA0BaTeNbHas,
napajienbHasi, cmemannas. Haubonee pacmpocTpaHeHa mocieAoBaTelibHAs cXxema
(Momenp). CoriacHO 3TOW MOJAEITH OTKa3

POV Bo3HMKaeT B Ciiydae OTKa3a XOTs OBl N 0
OJIHOTO- M3 3JICMCHTOB yCTpoiicTBa (pHC. 1 2
2.1), e I = =
8. Mopneanr orkaza [1, moxapasn.
5.6, c. 136].

Hox »5Toi  MOZENBIO  MOHMUMAIOT Puc. 2.1. Cxembl (Moje/in) cOeAMHEHUS
MaTeMaTHYeCKOE  BBIPAKEHHWE  3aKOHA 3]1eMEHTOB B yCTPOCTBE ¢ TOYKHU
pacrpesiesieHs, ONMKCHIBAIOIIEe BpeMs 10 3peHHsl HAI&KHOCTH:

OTKasza. a —1ocJIea0BaTeJbHOE COCIMHEHUE,

9_ MO)IeJ'll/I 3aKO0HOB 0— mapauieJibHO€E COCIMHCHUE

(N — xo/IH4eCTBO 3J1€eMEHTOB

acipeacJicHuss BpPEMEHHU 0 OTKa3a o
pacnpen p a ! B YCTPOIiCTBE)
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HCIOJIb3yeMble IS onucaHusi 0Tka3oB [ 1, moapasa. 5.6, ¢. 136-138].

VCTaHOBIIEHO, YTO B PaJHOdIEKTPOHHKE W TNPHOOPOCTPOCHUH 6peMA 00
omKasza DSJIEMEHTOB W  YCTPONCTB  OIMCHIBAETCS  CIACAYIOIIUMH  3aKOHAMH
pacrpeneieHus. 3KCIOHCHIMAIbHBIM, BeiiOyiia; HOpMajabHBIM, JIOrapu()MUYECKH
HOPMaJIbHBIM.

10. DxcnoHeHUAJIbHBIN 3aKOH pacnpejejieHUusi BpeMeHHU 10 OTKa3a
[1, moxpa3sn. 5.6, ¢.136].

B sTom ciydae (puc. 2.2) IIOTHOCTH paclpeneieHnus BPEMEHH 10 OTKaza t
OITUCBIBAETCSI BEIPAKECHHEM

wit)=xe” M: 450,130, (2.1)

A

"

‘ rne | —mapamerp pacmpenencHus.

7*\ B Teopun u mpakThke HaEKHOCTH
t>0 POY 4acto - ynmoTrpeOasOT TEpMUH
«OKCIOHEHUHAJIbHBIA 3aKOH
HAJAECKHOCTH», UMESI B BUJY, YTO BpEMs

a0 OTKa3a pacipeacii€cHo 110
Puc.2.2 JkcnoHeHIHAIbHOE pacnpeaeieHue SKCIOHCHIMANBHOMY 3aKOHY.
BDEMEHHM 10 0TKa3a 1

t

IToxka3zaream HaAEKHOCTH
ycTpoiicTB M MX jieMeHTOB [ 1, moapasa. 5.7, c. 138-141].

Han&xHoCTh sBISETCS KOMIUICKCHBIM CBOWCTBOM wu3nenus. [l omucanus
pPa3IUYHBIX CTOPOH 3TOTO CBOMCTBAa Ha IPAKTUKE IOJNB3YIOTCS HOKA3AmMenimu
HAO0EéNCHOCMU, IPEICTABIIIONIMMY COO0# KOJTMUECTBEHHBIEC XapaKTEPUCTHKH OJTHOTO
WM HECKOJIBKUX CBOWCTB, KOTOPBIE ONPEICIAIOT HAIEKHOCTD H3ICITHS.

12. ExuHu4YHbIE MOKa3aTeJ I Haaé:kHocTH [1, moxpasz. 5.7, c. 138].

[lon edunuunbiM TOHMMAIOT TAKOH TOKa3aTelb, KOTOPBIM XapaKTepuzyet
OTHO W3 CBOWMCTB, COCTaBIAMOIIMX HAASHKHOCTh U3JEIUSA. OC30TKAa3HOCTD,
PEMOHTOIIPUTOTHOCTh, IOJITOBEYHOCTD, COXPAHAEMOCTb.

13. KomIutekcHbIH MoKa3aTeab HaaéxuocTH [1, moapasn. 5.7, c¢. 138].

Komnnekcuwlit nokazareiab 0000IIEHHO XapaKTePU3yeT HECKOJIbKO CBOWCTB M3
YKCJIa COCTABIISIIONINX HAJIEKHOCTh U3IETHUA. OC30TKa3HOCTh, PEMOHTOIIPUTOIHOCTD,
JOJITOBEYHOCTH, COXPAHAEMOCTb.

14. T'pynnbl moka3areJsieit Haaéxuoctu [1, moapasa. 5.7, ¢. 138-141].

JlJisi  KONMMYECTBEHHOT'0 OIMCAaHUS Pa3IMYHBIX CTOPOH HAJAEKHOCTH Kak
CBOMCTBAa OOBIYHO HCIIOJB3YIOT TMSTh TIPYNI MoOKasaTened: 1) TmokasaTenu
0e30TKa3HOCTH, 2)  TMOKa3aTeld  PEMOHTONPHUIOJHOCTH, 3)  IOKa3aTeld
JOJTOBEYHOCTH, 4) TMOKa3aTead COXPaHICMOCTH, 5) KOMIUIEKCHbIC IOKa3aTeln
HAJEKHOCTH.

15. MMoka3aTtenn 6e3oTKka3HocTH [1, moapasa. 5.7, ¢. 139].

C u©X TOMONIBIO TIONYYArOT TMPEJACTAaBICHUE O TaKOM CBOWCTBE U
COCTaBIIAIONIECH HAIEKHOCTH, KaKk 0€30TKa3HOCTb. [lokazaTenu 3Toi Tpynimbl:

BEPOSATHOCTH 0€30TKA3HOM paboThI 3a BpeMs {3, P(t3);
BEPOSTHOCTH OTKa3a 3a Bpems t3, q(t3);



cpenHss HapaboTka 10 oTkasa, Ty, Eciin HapaOoTka BbIpaxaeTcs BpeMEHEM,
TO MMOKAa3aTejIb Ha3bIBAIOT CPSIHUM BpeMEHEM 0€30TKa3HOU PadoTHI;
- TaMMa-TIPOIICHTHOE BpeMsl 10 OTKaza, I.;
- MHTEHCHBHOCTh OTKa30B, Y;
cpeaHss HapabOTKa Ha OTKa3, KpaTKo HapaOOTKa Ha OTKa3, 7.
15.1. BepositHOCTB Ge30TKa3HOIi padoTsl [1, moapasa. 5.8, ¢. 141-143].
[Tox BeposATHOCTHIO O€30TKa3HOW pPadOTHI M3JAEAUS 3a Bpems 3 MOHMMAIOT
BepositHOCTh (Bep) Buaa
P(t3) =Bep{T 3 t3} , (2.2)

rae T — cirydaiiHoe BpeMs 6€30TKa3HOM paOoThl u3aenus (BpeMs 10 0TKa3a).
Ecnu m3BecTHa QyHKIMA IUIOTHOCTH paclpelesieHHs BPEMEHH 0€30TKa3zsHOM
pabotsl W(t), TO BepoATHOCTh O€30TKA3HON PabOTHI
A W) m3nenus 3a Bpems U3 (puc. 2.3) MoxeT OBbITh
q(ts) olpelieeHa Kak

S=P(ts) P(t;) =BN(t)dt- (2.3)

t3

JIssi SKCIIOHEHIMATBLHOTO Paclpe/ieiiCHUsT BPEMECHU
0t t  0Oe30TKa3HOW PadOThI, UCIOJIB3Ys BhIpakeHus (2.3)

u(2.1),m UTh
Puc. 2.3. K onpenesnenuo (2.1), MoxHO TOMTyd

BEPOATHOCTH 0€30TKAa3HOM
patoThI U BEPOATHOCTH 0TKAa3a

P(t)=e"'", (2.4)

Oty GopMmyay HIMPOKO HPHMCHSIOT B HH)KEHEPHBIX pacuérax. OHa Takke
U3BECTHA KaK IKCHOHEHYUAIbHBLIL 3AKOH HAOEHCHOCMU.

15.2. BepositHocTh oTKa3a [1, moapasn. 5.8, ¢. 138-141].

be3zoTka3nas paboTa M3IenHs U €ro OTKa3 — COOBITUS MPOTUBOIOJIOKHBIE,
COCTABIISIONIME MOJIHYEO TPYIy coObiTHi. [103TOMY BEpOSITHOCTD OTKa3a U3ZCIus 3a
MPOM3BOJILHOE BPEeMsI t OMCHIBACTCSI BRIPAKCHUEM

q(t) =1- P(t). (2.5
C apyroit CTOpOHBI, BEpPOSATHOCTh OTKAa3a MOKHO IIPEJACTABUTH KaK
q(t) =Bep{T <t} = F(t), (2.6)

rne F(t) — ¢ynkuus pacnpenencHus (MHTErpaibHBIA 3aKOH) BPEMEHH 10 OTKa3a,
HalIeHHast i BpeMeHH t.
JIist BeposITHOCTH 0TKa3a 3a Bpemst t; (cM. puc. 2.3) cripaBesIMBO BBIPAKEHHE

a(t,) = Mt 2.7)
0
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15.3. Cpennee Bpemsi 6e30TKa3HOil padorsl [1, moapasn. 5.11, BeipakeHue
(5.18)].

HanéXHOCTh OIHOTHITHBIX YCTPOWCTB WM DJIIEMEHTOB C TOYKUA 3PCHHUS
NPOAODKUTETPHOCTH WX paboThl /0 TMEpBOrO0 OTKa3a OICHUBACTCS CPEOHUM
épemenem 0Oe30mKazHoll padompl, TOJ KOTOPHIM TIOHHMAaIOT MaTeMaTHYECKOe
OKHMJIaHWE CITy4aHOTO BpeMEeHHU 0€30TKa3HOU pabOoThI.

15.4. Tamma-nponeHTHas HapadoTKa 10 oTka3a [1, moapas3a. 5.7, c. 140].

[Ton He#t moHWUMAIOT HapaOOTKy, B TEUECHHUE KOTOPOH OTKa3 B H3ACIUU HE
BO3HUKHET C BEPOSTHOCTHIO Y, BHIPAKCHHOW B MPOILEHTaX, T.. 3TO MUHUMAJIbHAS
HapaboTKa /10 0TKa3a, KOTOPYI OyayT MMETh Y MPOIEHTOB M3/ICTUil JTaHHOTO BUJA.
Hanpumep, 3anuch B TexHuueckoil gokymeHtanuu. «90-mpoueHTHas HapaboTKa 10
oTKa3a coctaisieT He MeHee 250 u» o3HavaeT, uro 'y 90 % uznenuii JaHHOrO BUA B
TeYeHHe CyMMapHON HapaOoTKH, paBHOM 250 4, 0TKa3 HE BOZHUKHET.

15.5. Hapaoorka Ha otka3 [1, moapasa. 5.10, puc. 5.1, Beipakenue 5.16].

[lon Hapabomkoii na omKa3 TOHUMAIOT BEJIMUNHY, OHPEICIIEMYI0 KaK

A
T,=at /m, (2.8)
i=1

r7ie M — YUCIIO OTKA30B YCTPOMCTBA, BO3HUKIIKMX 32 PACCMOTPEHHBIN KaJCHIApHBIN
TIEPUO/T, WJTH, YTO TO )K€ CAMOE, YUCIIO MEPUOIOB 0€30TKa3HON paOOTHI.

W3 Beipaxenus (2.8) cnemyer, uro 7, €CTh MaTeMaTU4YeCKOE OXKUIAHUE
BpPeMEHHU 0€30TKa3HO pabOThl MEXKIY ABYMSi COCEJIHUMHU OTKAa3aMH OJHOTO U TOTO
K€ YCTPOMCTBA.

[Tokazarens 7, uMmeeT (QUBMYSCKUN CMBICI TOJBKO TNPUMEHHUTEIBHO K
BOCCTaHABJIMBAEMbIM  yCTpoiicTBaM. Ero 0ojiee TIOJHO HA3bIBAKOT CpeoHell
Hapabomkoil ha omka3 — cM. Beipaxenue (2.8).

15.6. UaTeHCcHBHOCTB 0TKAa30B [1, moapasa. 5.9, c. 143-144].

[Tog Hel MOHMMAIOT YCIOBHYHO IUIOTHOCTh BPEMEHM JIO OTKa3a H3JENus,
OIIPENICNIIEMYI0 TP YCJIOBUH, YTO JIO PacCMaTPUBACMOIO MOMEHTA BPEMEHH OTKa3
HE BO3HHUK. JlJI1 DJIEMEHTOB 3Ta XapaKTEPHCTUKA SIBJISICTCS OCHOBHOW CIPAaBOYHOMU
XapaKTePUCTAKON HaAEKHOCTH, B YACTHOCTH O€30TKa3HOCTH.

15.7. JIamoma-xapakTepucTHKA yCTpolcTB [1, moapasn. 5.9, c. 144].

3aBUCUMOCTh MHTEHCHBHOCTH OTKa30B M3JCAHWH OT BPEMEHH B TEXHHKE

WA(D) Ha3bIBAETCS  A-XapaKTepUCTUKOW. TunuuHsii
1 . , BHJI A-XapakTepucTuku PDY mokaszan Ha puc.
| i 2.4.
Ha  A-xapakTepuCTHKE MOXHO  YETKO
1 2 3 BBIJICJIUTH TpU 00J1acTH. 1 — nepuod npupadomku,
0 Tt 2 — nepuo0 HOPpMAIbHOU IKCHAyamayuu, 3 —
Puc. 2.4. Tunu4Hblii BUA oénacme cmapenus.

\-xapaKTepacTHKH PIY WHXeHepHbIe pacuéThI HaJEKHOCTH

YCTpOﬁCTB OOBIYHO BBINOJHIIOTCS JA 1Iepuoaa HOpMaHBHOﬁ OKCILTyaTalluu.
HpOIIOJDKI/ITeJIBHOCTB HaHHOTO Mepruoaa COCTABIACT TBICAYN—IACCATKH ThICAY YaCOB.
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16. Iloxa3aTesn peMoHTONpUIOAHOCTH [1, moapasa. 5.7, c. 139].

C uX TOMOIIBIO TMOJYYarOT TMPEACTABICHHE O TaKOM CBOWCTBE U
COCTaBJIsIOIICH  HAAEKHOCTH, KaK  PEMOHTONPHUIOAHOCTh.  [lokaszaremsiMu
PEMOHTONPHUTOIHOCTH SBJISIIOTCS CIICAYOIIHE:

BEPOSTHOCTHh BOCCTAHOBIICHUS U3/eiUs V(T) 3a 3aJaHHOE BPEMS T;

cpeaHee BpeMs BOCCTaHOBJICHHS (MaTeMaTHYECKOE OXKHIAHHE BPEMEHHU
BOCCTAHOBJICHHS paOOTOCIIOCOOHOTO COCTOSIHHS M3/ICIIHUS T0CIe 0TKa3a), Ty,

raMMa-IPOLEHTHOE BPEMsI BOCCTAHOBIICHUS, T,.

16.1. BepositHocTh BoccTanoBJenus [1, moapasa. 5.13, c. 147, 148.

[Ton eeposmmnocmuvlo 6occmanoenenus 3a 3aJaHHOC BPEMS T, MOHMMAIOT
BEPOSTHOCTH BH/IA

V(t;) =Bep{T £ 1,}, (2.9)

rae T — ciiydailHoe BpeMsl BOCCTAHOBJIEHUS U3IETHS.
®dopmynbl AN ToAcYeTa 3HAYEHHWH BEPOATHOCTH V(T3) 3aBUCAT OT 3aKOHA

W(’E) pacnpcacicHusd BpPCMCHH
BOCCTAaHOBJICHH . Bep OATHOCTD
BOCCTAaHOBJICHUA MOXKCT OBITh

orpeaciiCHa KakK

t

3

0 - . vit,) = Ot )t (2.10)
Puc. 2.5. K Bonpocy 06 onpeaeneHun 0
BeJIMYMHBI V(T;)
I'paduueckyro HHTEPIPETALUIO

BeipaxkeHuss (2.10) MOXHO MOHATH W3
puc. 2.5.

16.2. Cpennee Bpemsi BoccTanoBaenus [1, moapasa. 5.13, c. 147, 148].

[lon HUM MOHMMAIOT MAaTEeMAaTUYECKOE OXHJAHHWE BPEMEHH BOCCTAHOBIICHUS
paboTocrniocoOHOTO cocTosiHMs POY mocne oTkasza. 3HaueHue 7, MOKa3bIBaET, CKOIBKO
B CpeIHEM 3aTpauyMBacTCs BPEMEHH Ha OOHApyKEHUE B yCTPAHSHUE OHOTO OTKa3a.

16.3. T'amma-nipouieHTHOE BpeMsl BOCCTAHOBJIEHUSI.

[Tox HUM TOHUMAIOT BpEMsl BOCCTAHOBIICHUS, TApAaHTHPYEMOE C BEPOSTHOCTHIO
«ramMma», BBIpOXEHHOW B TMpoleHTax. Hampumep, 3amuch B TEXHUYECKOU
AOKyMEHTAIUH «95-POIIeHTHOE BpeMsI BOCCTAHOBJICHHsSI COCTaBIIsIeT HE Ooiee S u»
O3HAYaeT, YTo s M3AeNuid JaHHOro Buaa B 95 %ciydaeB BpeMsi BOCCTAHOBIICHUS
COCTaBHT He Oosiee S U.

17. lloxka3aTenu poaroseunoctu [1, moapasa. 5.7, ¢. 139, 140].

O 1oNTroBeYHOCTH KaK CBOMCTBE M COCTABIISIFOIICH HAAEKHOCTH U3ACTUI CYISIT
C MOMOIIIBIO TAKUX BPEMECHHBIX TIOHATHH, KaK PECYpC U CPOK CITYkKOBI.

17.1. Pecypec [1, mompazn. 5.7, c. 14Q].

OTo cymmapHasi HapaOOTKa W3JeNHs OT Hadalla ero JKCIUTyaTallid WU €e
B0O300HOBJICHHS TOCJIE PEMOHTA JI0 TIepeXoa B MPeAeIbHOE COCTOSHUE.

17.2. IllpenenbHoe coctostnme [1, moapasa. 5.7, ¢. 140].
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[lon npedenvnbim TOHUMAIOT TaKO€ COCTOSHUE W3JENHsI, TIPU KOTOPOM €ro
JaJbHEHTIIast PKCIUTyaTaIisl HeJJOMyCTHMAa WIIH Helleliecoo0pa3Ha JIu00 mpu KOTOPOM
BOCCTAaHOBJICHHE €ro  pabOTOCIOCOOHOTO  COCTOSIHHMSI ~ HEBO3MOXXHO  WIIH
HeresnecooopasHo. Kpurepuu npeaensHOro COCTOSHUS U3JIENHs YCTaHABINBAIOTCS B
HOPMATHUBHO-TEXHUYECKON MJIM MPOSKTHOM TOKYMCHTAIIUH.

17.3. Cpok ciyx6nI [1, monpasa. 5.7, c. 140].

D70 KaJleHJapHas MPOJODKUTEIBHOCTh OT Havala dKCILTyaTallul U3JCITUs WK
e€ BO30OHOBJICHUS TTOCIIe PEMOHTA JIO0 TIePeX0/ia B MPEACTHHOE COCTOSTHUE.

17.4. Cpennnii pecypc (cpexnuii cpok cay:kobl) [1, moapasz. 5.7, c. 140].

[Tog HUM TOHMMAIOT MATEeMaTHYEeCKOe OXKUIAHHE pecypca (Cpoka Ciyx Obl)
U3JICNUs IAaHHOTO BUJIA.

17.5. Tamma-nponeHTHBIN pecypc (cpok cay:xonl) [1, moapasa. 5.7, ¢. 140].

910 pecypc (cpok citykObI), KOTOPBIH 00eCIeunBaeTCs C BEPOSTHOCTHIO Y,
BBIPOKECHHOW B MPOICHTAX, T.€. 3TO pecypc (CPOK CIy:KObI), KOTOPBIA OYAyT UMETh
raMMa IpOIICHTOB U3/ICJIMI TaHHOTO BUJIA.

17.6. Ha3naueHHBI pecypc, Ha3HAYEHHBIH CPOK CJIYKOBI.

OHHM  SABJISIFOTCSL  OKCIUTYaTallMOHHO-TEXHUYECKHMMH  XapaKTePUCTHKAMH,
CBSI3aHHBIMU C JIOJITOBEYHOCTHIO. DTO TaKOW pecypc (CpOK CIyKObI), IO JOCTHKCHUH
KOTOPOT'0 M3/IeNTUE CHUMAETCS C JKCIUTyaTallud HE3aBUCHMO OT €r0 TEXHUYECKOTO
COCTOSIHUSI. JTH TIOKa3aTeld YCTaHABJIMBAIOT Ul YCTPOKMCTB, Ha KOTOpBIC
BO3JIAral0TCS OTBETCTBCHHBIC (PYHKIIUH.

17.7. YcraHoB/IeHHBII pecypc, YCTAHOBJIEHHBbIH CPOK CJIYKOBI.

Takke SBIAIOTCS  AKCIUTYaTAIIHOHHO-TCXHHMYCCKUMH — XapaKTCPUCTHKAMH,
CBSI3aHHBIMHU C JIOJTOBEYHOCTHIO. [lo HUMH MOHMMAaT pecypc (Cpok ciyxObr),
KOTOPBI TapaHTUPYETCS ¢ BEPOSTHOCTHIO, PABHOHM €IUHHIIC. DT XapaKTCPUCTUKH
UMCIOT (PU3UYECKUN CMBICT W HCHOJB3YIOTCS TOJIBKO JUISi BOCCTAaHABIMBACMBIX
YCTPOKUCTB.

18. Iloka3aTenn coxpansiemocTH [1, moapasa. 5.7, ¢. 140].

C uX TOMONIBIO IMONYYarOT TMPEACTAaBICHHE O TaKOM CBOWCTBE U
COCTABIISIONICH HAAEKHOCTH, KaK COXpaHsIeMOCTb. [lokazaTensiMu 3TO#M TpyIIIbI
SIBIISIFOTCSL .

CpeIHHI CPOK COXPaHSIEMOCTH,;
raMMa-TPOIEHTHBIN CPOK COXPAHIEMOCTH.

18.1. Cpoxk coxpansiemoctu [1, moapasa. 5.7, c. 140]

J10 KaJIeHIapHasI MIPOIOJDKATETLHOCTD XpaHEHUs u (vm)
TPaHCIOPTUPOBAHUS W3JENIUSA, B TEYCHHUE KOTOPOH COXPAHSIOTCS B 3aJlaHHBIX
npesenax 3HAYCHUS
napaMeTPOB, XapaKTePU3YIOIIUX CIOCOOHOCTh W3/CNIUS  BBINOJHITHh 3a/JaHHBIC
byHKIIH.

18.2. F'amMa-nponeHTHBIN CPOK coxpaHsiemocTH [1, moapasz. 5.7, c¢. 140].

TI'amma-npouenmuulii  cpox coxpansemocmu — CpPOK COXPaHSEMOCTH,

JOCTUTAEMbIM M3ICIUEM C 3aJaHHOM BEPOSTHOCTBIO Y, BBIPAXKEHHOW B NPOLECHTAX,
T.€. 9TO MUHHMMAaJIBHBIN CPOK COXPaHSIEMOCTH, KOTOPHIA OyayT UMETh Y MPOILIEHTOB
U30EJINN TaHHOT'O BUIA.
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18.3. Cpok xpaHeHus.

B TexHuueckoll NOKyMEHTAllMM Ha W3JENUs WHOTJa BMECTO IOKa3aTelseH,
OIMKCBHIBAIOIINX CPOK COXPAHSEMOCTH, MPUBOISATCS MOKA3aTeIU, OMUCHIBAIOLIUE CPOK
XpaHEHUs. CPEAHUN CpPOK XpaHEHUs, raMMa-TIPOLICHTHBIA CPOK XpaHEHHs. OTH
MOKa3aTeNu NPAKTUYECKH COBNAAAIOT C AHAJOTMYHBIMHM IOKA3aTEIsIMU, KOTOPBIE
yKa3bIBalOT Ha CPOK COXPAaHSIEMOCTH, TaK KaK COCTaBIAIONIAs TPAHCIOPTUPOBAHUSA
OOBIYHO HEBEJIMKA [0 CPABHEHUIO C BPEMEHEM XpaHEHHUS.

19. DkenuyaTannonHbie K03 umuenTol HagéxkuoctTu [1, moapasn. 5.14,
c. 148-150].

OTHOCATCS K KOMIUIEKCHBIM TIOKa3aTeasiM HaJa&XHOCTH, T.€. IOKa3aTeNsIM,
XapAaKTEPU3YIOIIUM HECKOJIBKO CBOWCTB, COCTAaBISIOIIUX Haa&KHOCTH POVY.
Pacnipoctpanensl nokasatenu (K03()QHUIMEHTHI), ¢ MOMOIILI0 KOTOPBIX 0000MEHHO
MOJIy4alOT  MpEACTaBIE€HWE O  JABYX  CBOMcTBax:  0€30TKa3HOCTH  H
PEMOHTOIPUTOTHOCTH.

[IIupoKo UCTIONB3YIOT CAEAYIOIINE KOADPUIIMESHTHI:

Ko3(ppuLMeHT roToBHOCTH, K7,

K03 pHIMEHT OnepaTHBHON TOTOBHOCTH B TedeHUE BpeMeHH 3, K1 (13);
KO3 (PUIIMEHT TEXHUYECKOTO UCIONIb30BaHus, Ki;;

- k03¢ durmeHt npoctos (1Mo BUHE 0TKa30B), Kj.

19.1. Ko3¢ppumnment roroBHocTH [1, moapasa. 5.14, c. 149].

[lon koagppuuyuenmom 2omoenocmu K, OHUMAIOT BEPOATHOCTH TOTO, YTO
POV okaxercs B pabOTOCIOCOOHOM COCTOSIHUU B TIPOM3BOJIBHBI MOMEHT BPEMEHH,
KpOME IUIAHHPYEMBIX TMEPHOJ0B, B TEUEHUE KOTOpPHIX mpumeHeHue PIY mo
HA3HAYEHUIO HE MPEAyCMaTPUBAETCS.

KonndectBeHHO KOA(DPUIIUEHT TOTOBHOCTH MOKHO MOJCUYUTATH 1O (hopmyJie

m am
Ki=at at +at (2.11)

rae t —Bpems 0e30Tka3HoM paboThl Mexay (I—1)- 1 I-M O0TKa30M;
Tj — BpeMsI BOCCTAHOBJICHHMSI I-T0 OTKa3a,;
M — KOJIMYECTBO OTKA30B 3a pacCMaTPUBAEMBbIH TIEPHO/I.

19.2: Ko3(ppunmeHT onepaTuBHON rOTOBHOCTH [5].

[Toqg HUM MOHHUMAIOT BEPOSATHOCTH TOrO, YTO B IPOM3BOJBHBIA MOMEHT
BpeMeHH POY okaxkercs B pabOTOCIIOCOOHOM COCTOSSHHM M, HAauydHAs C 3TOTrO
MOMEHTa BpeMeHH, OyieT paboTaTh 0€30TKa3HO B TCUCHHE BpeMeEHHU {3.

Jlis koaduimenta K, . (t3) cripaBeyIMBO BhIpaKCHHE

Kor(t3) = K; P(t3), (2.12)

rie P(t3) — BeposATHOCTh 0€30TKa3HOW pabOThI U3/IENNs 32 BpeMs t3.

B texuuueckoi u y4eOHOH juTepaType MpOHUIbIX JieT kKodhduuueHt K. (13)
Ha3bIBAJICS BEPOSTHOCTHIO HOPMAIBLHOTO (DYHKITMOHUPOBAHMUS 32 BpeMms 13.

19.3. Ko3(ppuumeHT TeXHHIECKOro ucnojb3oBanus [1, moapasa. 5.14,
c. 149, 150].
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duznyecku kodpuuueHT K, xapakTepusyeT 010 BpeMeHH HaxoxaeHust POY
B pabOTOCIIOCOOHOM COCTOSIHUM OTHOCHUTENBHO OOLIEH MpPOJOJIKUTEIBHOCTH
skcruryatanuu. KonmdectBeHHO KoddduuueHT K, MOXeT ObITh MOACYUTAH [0

bopmyne

m 0
L-at éat+at i o (2.13)
i=1 izl o

rie t, i — BpeMs BBIHY)KJACHHOTO MPOCTOs MOCHIE -0 0TKa3a.

Bpewms t,; B o0mmem ciydae BKIIOYAaeT BpeMsi Ha OOHApy)KCHUE M YCTpPaHCHHE
OTKa3a, peryJIupoBKY U HacTpoiky POV, BpeMs pocTost u3-3a OTCYTCTBUS 3aMacHbIX
9JIEMEHTOB, BPEMSI Ha MIPOBEICHUE NMPOQUIAKTHYSCKUX PabOT U JIp.

19.4. Koa¢duumnent npocrosi (1o BuHe oTKa30B) [1, moapasa. 5.14, c. 149,
150].

Koagpgpuyuenm npocmos K, xapaxrepusyer pacxoq BpEeMEHH Ha pa3IUYHbIC
HETPOU3BOJCTBEHHBIC 3aTPaThl M OIpPENeNseTCs KaK OTHOLICHWE CYMMAapHOTO
BPEMEHU BBIHYXJICHHBIX MPOCTOEB K OOIEMYy BpEMEHHU OE30TKa3HON paboThl U
BBIHY)KJICHHBIX TIPOCTOCB 32 3TOT K€ MEPUOJT IKCIUTyaTaLIH

g 0
atHI éat +at i (2.14)
= i=1

[}

B oOmem ciydyae B CcyMMapHoe BpeMsi TPOCTOS  BXOISAT  BCe
HEMPOU3BOJICTBEHHBIE 3aTPaThl BPEMEHH, UCKIII0Uas BpeMsl XpaHEHHUS U HaXOXKICHUSI
B pe3epBe.

MoKHO MOKa3aTh, 4YTO CIPABEJIMBO BBIPAKCHHE

Ku=1—K,. (2.15)

Pazoen 2. Haoéxcnocmo 31emenmoe uzoeauil paouoineKmpoHuKu
u npubopocmpoenus

1. ”HTEHCMBHOCTH OTKA30B KAK OCHOBHASI XapaKTEPUCTHKA HATEKHOCTH
saemenToB [1, . 15.15.1, c. 150-153].

[Ipn pacuére mokasareneil HaAEKHOCTH YCTPOMCTB HAa0 pacroarathb
CIPaBOYHBIMU JaHHBIMHU O TIOKA3aTENSIX HAaIEKHOCTH DIIEMEHTOB.

B HacTosi1iee BpeMsi OCHOBHOM CIIPaBOYHON XapaKTEPUCTHKONW Haa&KHOCTH (B
JaCTHOCTH 0€30TKa3HOCTH) DJIEMEHTOB, MPUBOAMMON B TEXHHUYCCKUX YCIOBHIX WIIH
APYTUX TEXHUYECKMX JIOKYMEHTaxX, SIBISETCS HHTEHCHBHOCTh OTKa30B A. OHa
NPUHUMAETCS IOCTOSHHOM B  TEUEHHE ONpeAeNEHHONM HapabOTKHM, TaKkKe
yKa3bIBAEMOM B TEXHUYECKOM JOKYMEHTALIHH.

2. Pa3aMepHOCTL HHTEHCHBHOCTH OTKa30B 3JjieMeHToB [1, m. 5.15.1, c¢. 150-
153].
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-1
PasMepHOCTh HHTCHCMBHOCTH OTKA30B [A] = L/u =4 .

NHTEHCUBHOCTh OTKA30B COBPEMEHHBIX JJIEMEHTOB 3aHUMAET JHMaNa3oH
npumepro 107°...10™ 1/ [1, npuu. 2, c. 307-310].

3a pyOexoM B KadecTBe pPa3MEPHOCTH BEJIMYMHBI A HCIOJIB3YIOT TaKXKe
nporeHT Ha 1000 u pa®oThl, YTO PAaBHOCUJIBLHO BBEACHUIO JIJII A MHOMXHUTEIS 10°. B
nocJieHee BpeMsl /Jisi BHICOKOHAIEKHBIX 3JIEMEHTOB PaUO3JIEKTPOHUKN B KaU€CTBE
pa3sMepHOCTH A CTaIH Heronb3oBath Gut: 1dur = 10~ 1/q.

3. Koadpdunuent siekrpuyeckoid Harpyskm sjemeHtoB [1, m. 5.15.2,
Beipaxkernue (5.31)].

Hané&xHocTh 2JIeMEHTOB 3aBUCUT OT KOX(D(UIMEHTOB 3JIEKTPUYECKOU
Harpy3kH, XapakTepU3YIOLIUX CTENeHb AIEKTPUUECKOM HArpy>KEHHOCTH 3JIEMEHTOB
OTHOCUTEIBHO MX HOMHUHAJBHBIX WJIHA MPEJETbHBIX BO3MOKHOCTEH, YKa3bIBAEMbIX B
TY.

KosmuecTBeHHO KOA()(MUIUCHTHI JIEKTPUUECKOM HArpy3ku (4acTo roBOpST —
K03 PHUIMEHTBI HATPY3KU) ONPECIISIOT IO COOTHOIIICHHUTO

H pab / HOM !

(2.16)

rine Fpp — anexTpudeckas Harpyska 3J€MeHTa B pabo4eM pexuMe, T.€. (hakTudeckas
Harpy3ka Ha paccMaTpUBA€MOM CXEMHOM JJIEMEHTE;

Fuow — HOMUHANBbHAs WM TmpeaelbHas mo TY oanekTpuueckas Harpyska
AJIEMEHTA, BBIMOJHSIOMIEIO0 B KOHCTPYKIMH (YHKIHUIO CXEMHOTO
DJIEMEHTA.

4. BbiOop xapakTepucTuku F, mucmoab3yemMoi s onpeaesieHus:
k03 punuenta narpysku [1, m. 5:15.3, c. 153,154, tabs. 5.4].

B kauectBe Harpy3ku F BBIOHMpAIOT Takyl 3JEKTPUUYECKYIO XapaKTEPHUCTHUKY
aieMeHTa (OJHY WM HECKOJbKO), KOTOpas B HAWOOJbIIEH CTEICHU BIMSCT Ha €ro
HaJ&KHOCTh. Hampumep, s pe3uCTOPOB B KA4YECTBE XapaKTEPUCTUKU OepyT
MOIITHOCTh pacCeuBaHusl, JJisl KOHJEHCATOPOB — HAIpPsDKEHHE, MPHUKIAIBIBAEMOE K
obOxnaakam. [IpuMeHUTENBHO K OWMOJAPHBIM TPAH3UCTOPAM MOXKHO TOBOPHUTH O
kod(ppunMeHTax HATPY3KHU IO TOKY, IO HAMPSHKEHUIO, 10 MOIITHOCTH.

5. 3ajaHue CHPABOYHbIX 3HAYEHU I HHTEHCUBHOCTH O0TKA30B 3JIEMEHTOB.

CnpaBouHOE < 3HAaUYCHHE MHTECHCUBHOCTH OTKa30B A, [JII DJIEMEHTOB
COOTBETCTBYET K03 uitneHTy Harpy3ku K, = 1 u HOpMajabHbIM (J1aOOpATOPHBIM)
YCIOBUAM OKcIuTyatamud. Jlosi 9Tmx ycnoBuii Temmeparypa t = 20 + 5 C,
OTHOCHTEIbHA BlIa)KHOCTE B =65+ 15 % u 1.1.

6. Oco0eHHOCTH 3aJaHWSi HHTEHCHUBHOCTH OTKAa30B [JIsl 3JIeMEHTOB
kommyTamuu [1, . 5.15.4, c. 156].

NHTEeHCUBHOCTh OTKa30B A, ISl DJIEMEHTOB KOMMYTAIlMM B TEXHUYECKOM
JOKYMEHTAIlMM MOXKET 3a/laBaThCsl HHA4Ye, HEXEIu M JPYrux DJIEMEHTOB
(pe3ucTOpOB, TPAH3UCTOPOB, HHTETPATLHBIX MUKPOCXEM H T.1.), & UMEHHO:

U1 TyMOJIEpOB, KHOTMOK, peje W T.I. — 3HAYe€HUEeM A, MPUXOISIIMMCS Ha
OJINH KOHTAKT MPU HOMHUHAILHOM TOKE Yepe3 KOHTAKT;

JUTSL TIEpEKJTIoUaTesield — 3HaUYCHUEM A, MPUXOISIIMMCS Ha OJHY KOHTaKTHYIO
IPYIIY IPU HOMUHAJIBHOM TOKE Yepe3 KOHTAKTHI;
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s coenuuutenell (pa3bEMOB) — 3HAYCHHEM A, MPHUXOASIIAMCSA Ha OIUH
WTHIPb pa3bEéMa IPU HOMUHAIBHOM TOKE YEPE3 LITHIPH;

JUIS MOHTQKHBIX W COEIUHUTENILHBIX TPOBOJAOB, KaOeyiel — 3HAuYeHUEM A,
MNPUXOMAIIUMCA HAa KaXIbli METP JUIMHBI NPU HOMHUHAIBHOM IUIOTHOCTM TOKa B
MPOBOJIE.

7. XapakTepHCTHKA HATEKHOCTH THIIOBBIX djieMeHTOB [1, . 5.15.4, ¢. 155,
156].

[Ipy mpounMx paBHBIX YCIOBUSAX MEHEE HAAEKHBIMUA SBISIFOTCS DJIEMEHTHI,
UMCIOIIIUE MEXaHUYECKHE KOHTAKThI (PJIEMEHTHI KOMMYTAI[UH, IEPEMCHHBIC M
MOJICTPOCUHBIC PE3UCTOPHI M T.I1.),  TAKIKE MOIIHBIC MOJYIIPOBOIHUKOBBIC MPHOOPHI
npudopsl CBU-amanazona. Hanéxuocts uHTErpanbHbix Mukpocxem (MMC) ciabo
3aBUCHUT OT CTETICHU UHTErpalny, T.e. yrcia dyeMeHToB B UMC. O0BsicHIETCS 3TO TeM,
YTO 3HAYUTENBHBIN BKJIA] B HEHAAEKHOCT IMC BHOCAT KOPITYC U MEKCOETUHEHUSI.

8. Yuér BANSHUA HA HANEKHOCTDH JIEMEHTOB JJIEKTPHYECKOI0 pekuMa u
ycaoBmii pa6orsl [1, m. 5.15.5, ¢. 156158, Bripakenue (5.32), pue. 5.13].

Ha mpakTtuke ¢ 1enpi0 MOBBIMICHUS Haa&KHOCTH POV xosdduimenTs
Harpy3ku 3JeMEHTOB Kj; BRIOUPAIOT MEHBIIIE €UHUIIBI. Y CIIOBHS paOOThI 3JIEMEHTOB
OKa3bIBAIOTCs 00JIee KECTKUMU, HEXENN HopMasbHbIe. Bo3HukaeT 3amaua nepecuéra
CIIPaBOYHBIX 3HAUYCHUII MHTCHCUBHOCTEW OTKAa30B A, HA KOHKPETHBIN JICKTPUUECCKUMA
pexxuM (3HadyeHus Ki;) U yCI0BHS paOOTHI.

B Hacrosmee Bpemst sl omnpejielieHus A ¢ y4E€TOM OKCIUTyaTallMOHHBIX
dakropoB (0003HaYMM 3Ty BeNMUYUHY Kak AMV), TJIe CUMBOJ V HOJYEPKUBACT YUET
OKCIUTYaTAIllMOHHBIX (PAKTOPOB) HaMOOJIEe YaCTO MCIOIB3YIOT BhIpaKeHUE (MOJIEITb)
BHUJA

m
I()=1,0a(x), (2.17)

i=1

rie oX) — momnpaBoYHbIH KOI(D(HUIIMEHT, YYUTHIBAIONINI BIMsSHEE (DaKkTopa X;.

B kauecTBe (hakTOpOB X; MOT'YT paccMaTpuBaThes KodphuireHT Harpy3ku Ky,
TeMreparypa, AaBjIeHue, XapakTep AICKTPUUECKOro pekuma u T.1.

9. HHKeHepHBIH mNepecyéT CNPABOYHBIX 3HAYEHHIl HHTEHCHUBHOCTEI
0TKAa30B 3JIEMEHTOB Ha KOHKPEeTHBIH dj1eKTpuueckuii pexum [1, . 5.15.5, c. 157,
158, seipaskenue (5.33)].

ONEKTPUUCCKUNH peXuM  pabOThl  2JIEMEHTAa YYUTHIBAIOT C  TTOMOIIBIO
kod(pdunmenta Harpy3ku K. 3HaueHHe A, TNepecUUTaHHOE Ha KOIPHUIIMEHT
Harpy3ku AM(Kj,), ONpenessiioT, HCIOIb3ys IPUMEPHOE PaBEHCTBO

| (K,)» | XKD, (2.18)

rae b —mokasaresb CTENeHd, 3aBHCAIMA OT Buaa U Thma saemenTta (b~ 3.5 mis
KOHIeHCcaTopoB; b~ 1...2 — 11 APyrux 3JIEMEHTOB);
Ao — CLIPABOYHOE 3HAYCHHE WHTCHCHBHOCTH OTKa30B (coorBercTBYeT K, =1wm

t=20+5 Q).
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10. Un:xeHepHBbIN MepecYéT CPABOYHBIX 3HAYEHUH NHTEHCUBHOCTENH
O0TKA30B 3JICMEHTOB HA KOHKPETHYI0 TeMIIEpaTypy.
JI1 MHXKEHEPHOI 0 Iepecyéra MOKHO I0JIb30BaThCs BBIPAKEHUEM

| (t)=1 et (2.19)

rane Mt) —crnpaBouHOE 3HAUCHUE A,, IEPECUUTAHHOE HA TEMIIEpaTypy t;
o — xodpduuuent, a = 0,01...0,03, xyammii ciydail ¢ TOUKH 3peHUs
yBEJIUYEHUS A COOTBETCTBYET 3HaYeHuto o = 0,03;
t — TemmepaTypa KOpIyca dJIEeMEHTa,
t, — HOMHUHaNbHAs TeMmIepaTypa, B KadecTBe e¢ MPUHUMAIOT 3HAYCHHE
t, = +25°C.
dopmyioii (2.19) MOXKXHO MOJNB30BAaThCS IS BCEX BUIOB JJCMEHTOB, KPOME
TeX, pabOYUM MaTEepPHaIOM KOTOPBIX SIBISICTCS M30JISANUs (KOHICHCATOPHI, KaTYIIKH
UHIYKTUBHOCTH). JIJIs1 MOCTIETHUX JIEMEHTOB MPH TepecuéTe A JIydIiiie Moab30BaThCs
«IIPaBWJIOM JIECATH TPaTyCcoOB», COIIACHO KOTOPOMY XapaKTEPUCTUKA HAIEKHOCTU
DJIIEMEHTOB YXY/IIA€TCsS B JIBa pa3a Ha KaXIble IECATh TPAIYCOB TOBBIIICHUS
temrepatypel. C yu€Ttom 3Toro paboyas ¢opmyrna MOMXKET ObITh MPEACTaBICHA B
CJICTYIOIIEM BUJIE:

| (t)=1 2% W), (2.20)

dopmynamu (2.19) u (2.20) ciaenyeT moMb30BaThCs TOTA, KOTJAa HET APYTHUX,
0oJiee TOYHBIX JAHHBIX.

Pazoen 3. Ouyenka nokazameineii HAOEHCHOCHIU NPOEKMUPYEMBIX YCHIPOIICIE

1. OcHoBHOe pacyéTHOEe COOTHOIIeHHMEe I BEPOATHOCTH 0e30TKa3HOI
pa6oTel ycrpoiicrBa [1, moapasn. 5.16, c. 158, puc. 5.14, seipaxenus (5.34) u
(5.36)].

BepositHocTh Oe30TKa3HOi paboThl ycTpoiictBa Ps(t3) 3a 3amanHoe Bpems 3
HaXOJST, UCTIOJIb3YS BBIPAKEHUE

N
Ps(t3) = pu(ts) ¥po(ts)--Pn (t3) = O p; (t3) (2.21)
i=1
rae - N = KOJIM4ecTBO 3JIEMEHTOB B YCTPOUCTBE;
pi(ts) = BeposATHOCTH O€30TKa3HON PabOTHI I-I'0 AJIEMEHTa, MOJCYMTAHHAS IS
Bpemenn t3, 1 =1, ..., N.

BeIpaskeHne COOTBETCTBYET MPEIIONI0KEHNIO, YTO SJEMEHTHI B YCTPOMCTBE C
TOYKH 3PEHHs HaAEKHOCTH COEOUHEHBI mociemoBaTenbHo (cM. puc. 2.1). Kpome
TOT'0, OTKAa3bl 3JIEMEHTOB CYMTAIOT CIyJailHBIMU M HE3aBUCUMBIMH IPYT OT Apyra.

B ciydae 9KCIOHEHIIMATBHOTO 3aKOHA HAIEKHOCTH JICMEHTOB

N
-t3ali

Pty =€ e 3x g Mz iEl | (229
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rae A — mapamerp OJKCIIOHCHIMAJIBHOTO pAacHpeieieHusl s 1-TO DIIEMEHTa,
YHCJICHHO PaBHBIM MHTEHCUBHOCTH €T0 OTKA30B.
W3 Beipakenus (2.22) BugHO, 4T0 pacuéT mokasarens O0e3oTkazHocTH Pg(ts)
CBOJIMTCS K OTPEECICHUIO BEJTMUYUHbI
y
ls=al,, (2.23)
i=1

Ha3bIBACMOM CyMMapHON HHTCHCUBHOCTBHIO OTKAa30B 3JICMEHTOB YCTPOMCTRA.

2. OcHoBHOE pacuéTHoe COOTHOILIICHHUE NIt noxKasareJs
peMoHTOnpuroaHocTH [1, moapaszn. 5.16, puc. 5.14, seipaxenus (5.37) u (5.38), c.
159].

JI7sl CpefiHero BPEMEHH BOCCTAHOBJICHHUS PaIUO3JICKTPOHHOIO YCTpoiicTBa
MOXET OBITh TOJIyUYEHO BBIPAKCHHUE

N 31, &
T iezllqiti mpu | %, <<1 t3iazlll i i6=11| ). (2.24)
_i=l _ » N '
BTN q =g (t,)»l,x y S
aog e aly al
i=1 ' =

rie i —BEpOSTHOCTh OTKa3a I-ro 3JIEMEHTa, IOACUUTAHHAS JIJIsl BpeMeHH {3,

Tj — CpeIHee BpEMsi BOCCTAHOBJICHHS I-TO 3JIEMEHTa (3HAYCHUS ITUX BEIMYHMH
MOXXHO HAaWTH B CHOPaBOYHUKAX JUISl Pa3IUYHBIX BUJIOB DJIEMEHTOB H
KJIaccoB ammaparypsi) [1, npui. 4, c. 316].

3. MeToabl pacuéTa noka3zartesieil HaIé:KHOCTH yCTPOiicTB [1, noxapasx. 5.17,
c. 159].

CymectBytoniye  MeToAbl  pacu€ra mokazatenedl HanéxHoctu PIY
pPa3IUYAIOTCS CTENEHbIO TOYHOCTH Y4€Ta DIEKTPUUYECKOTO pPEKHMMa U YCIOBHM
paboThI JIEMEHTOB B COCTaBE yCTPOMCTBA.

4. OpueHTHPOBOYHBII (MPUOJINKEHHBII) pacuYéT MoKa3zarTeyeii HaaEKHOCTH
npoektupyembix PIY [1, moapasa. 5.17, eipaxkenus (5.39)—«5.43), c¢. 159-162;
noapasz. 5.19, mpumep 5.2, c. 164-166].

[Ipy OpPHUEHTUPOBOYHOM PACUETE YUYET IIEKTPUUECKOTO PEXUMa U YCIOBUU
paboThl DJIEMEHTOB BBIMOJIHAETCS MPUOIMKEHHO C TOMOIIbI0 0000IIEHHOTO
AKCIUTYaTalMOHHOTO Kod(dduimeHTa. 3HadueHHe 3TOro Kod(QHuIMeHTa 3aBUCUT OT
Bujaa POV 1 ycnoBumil ero 3KCIIyaTaiuu.

CyMMapHyl0 HMHTEHCHUBHOCTh OTKa30B 3JieMeHTOoB PJOY ¢ yuérom
AIEKTPUUECKOr0 PeXUMa U YCIOBUM IKCILTyaTallMl ONPEACIISIIOT Kak

k
= = X A . .
(M) =1 g, =K, x& 1 o, (2.25)
]=1
Ie Ao j — CPEIHErpyNNoOBOE 3HAYCHHE WHTEHCUBHOCTH OTKA30B DJIEMEHTOB |-i
IPYIIIBI, HANJIEHHOE C UCIOJIL30BAHUEM CIIPABOYHMKOB, =1, ..., K;
k — YUCJIIO C(i)OpMI/IpOBaHHBIX prHH OJHOTHUITHBIX 3HeMeHTOB;

19



Nj — KOJMYECTBO JIEMEHTOB B |-i rpymme, j=1, ..., K;

K, — 0000IeHHBIA SKCIUTyaTallMOHHBIA KOA(DPUIIMEHT, BHIOMpPAEMBIH 110
TabmuIaM B 3aBUCHUMOCTH oOT Buaa PDY wu (wim) ycioBuii ero
skcrutyaTaru [1, tadi. 5.5, ¢. 161].

5. YTounéHublii pacyér nmokasaresieii HaxékHOCTH (pacyéT moka3artesiei
HAAEKHOCTH NMpPoeKTHpPYeMbIX PIAY ¢ y4érom K03(p(PUIHEHTOB 3JIeKTPHUUYECKOM
HArpy3KH M YCJOBHIi padoThI 3JIEMEHTOB B cocTaBe ycrpoiicTs) [1, moapasa. 5.18,
Beipaxkerus (5.44)—(5.46), c¢. 162—-164; noapasa. 5.19, npumep 5.3, ¢. 166-172].

Pacu€r BBIMONHAETCA TpHU TEX K€ JOMYIICHUSAX, YTO U OPUCHTUPOBOYHBIM.
OmHAKO AIEKTPUUYECKUI PEXKHUM U YCIOBHUS PaOOTHI SJIEMEHTOB YUMUTHIBAIOTCS Ooee
TOYHO W, KPOME TOro, MPUHUMAIOTCS BO BHUMAaHUE KOHCTPYKTHBHBIC OJCMEHTHI
ycTpoiicTBa (I1accu, KopIyc, MpoBoja M T.I1.).

CyMMapHyI0 MHTEHCHBHOCTH OTKa30B JJIEMEHTOB C YYETOM KO3 PHUIIMECHTOB
AIIEKTPUYECKON HArpy3KH U YCIOBUN MX pabOThI B COCTaBE YCTPOMCTBA Ay(V) HAXOMIST

KakK
k

s =&n;l (W (2.26)

j=1

rne K —uucino copMHPOBaHHBIX TPYII OJHOTHITHBIX 3JIECMEHTOB, B MPEICIIEHOM
ClIy4yae KaXKblid 3J1EMEHT POY MOXKET COCTaBUTh OTAEIBHYIO TPYIIILY;

Nj — KOJWYECTBO AJIEMEHTOB B j-# rpymme, j=1, ..., K;

Aj(v) — MHTEHCHUBHOCTb OTKa30B OSNEMEHTOB |-H TIpymnmel ¢ y4€TOM
DJIEKTPUYECKOIO0 PEKHMMa MW - YCIOBHH pabOThI, ompeaenseMas IIo
BBIPAKCHHIO

m
| j(v)=| OjOa(Xi). (2.27)
i=1
3mech A, j — CIIPaBOYHOE 3HAYEHHE UHTEHCUBHOCTH OTKa30B 3JIEMEHTOB j-i IpyIIIbI,
=1, ., K
a(X) — monpaBoYHbIH KOI(PPHUIIMCHT, YIUTHIBAIONIMN BIUAHUE (akTopa X,
=1, ..., m;

M’ — KOJIM4ecTBO (PaKTOPOB, IPUHUMAEMbBIX BO BHUMAaHUE.
6. BiimsiHue NUKJINYHOCTH PadoThl HA 0e30TKa3zHOCTH POY [8].
Jlnst 3HaunTensHOM yact POY mMeer MecTo IUKIMYECKUH XapakTep padoThl,
T.€. IO UICTEUCHUU HEKOTOPOU HapaOOTKU U3/ENINE BBIKIIIOYAETCS, a Yepe3 HEKOTOPOe
BpEMsi CHOBa MOXET OBbITh BKIIOYEHO. [Ipouecchl BKiIOYEHHUS U BbIKIOueHus POY
MOTYT CYLIECTBEHHO CKa3aThCsl HA PeaIbHOM O€30TKAa3HOCTU YCTPONCTB.
3aMEeUeHO, 4TO HUUKINYHOCTh CYIIECTBEHHO CKa3bIBAETCS HA HAJEKHOCTU IPU
94acTOTE HUKJIOB padboTel F, > 1 muki/yac.

FLI = Nu/t1 (228)
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rne N, — KOJMYECTBO IHUKIOB (BKIIOYCHO—BBIKIFOUEHO) 3a pacCMaTpUBaEMbIi
KaJICHIAPHBIN [IEpUOJ;
t — KajeHJapHbId MPOMEXYTOK BPEMEHH, B TEYEHHE KOTOPOIro BbIOMpaeTcs
3ajjaHHas HapaboTka (Bpems paboTh) 3.
7. Pacuér mnokazarteneii HaaéxuHocTn PIY mnpu pasHbIX 3aKoHaX
pacnpeaeeHHs BpeMeHH 10 0TKa3a jieMeHToB [1, moapasa. 5.20, ¢. 172-175].
JIns pacu€Ta NoJIb3yIOTCS BBIPAXKEHUEM

Ps(t3) = pu(t3) Py (ts)-- Py (L3) (2.29)

HO TNIPH 3TOM BeposTHOCTH BHAa Pi(t3) HaXOmsIT ¢ y4éTOM 3aKOHA pacHpeaeTCHHS
BPEMEHHU JI0 OTKa3a i-ro 3JIEMEHTA.

8. [lonsiTHe MapamMeTpuYecKoii HaxéKHOCTH ycTpoiicTs [1, m. 5.21.1, ¢. 176].

[lon napamempuueckoit Haoérxcnocmovio TOHUMAIOT CBOMCTBO M3/ENMS,
COCTOsIIIIee B OTCYTCTBUU B HEM TOCTENIEHHBIX OTKA30B NpH pabdoTe B 3aJaHHBIX
YCIOBHSIX OJKCIUTyaTalli B TedyeHue BpemeHu t3. [loHsTHE mMapamerpuveckon
HaJE&KHOCTH TIPSMO CBSI3aHO C TIOHITHEM TTOCTCTICHHBIX OTKA30B.

O. IlpyuHBI MOSIBJIEHHUSI MOCTENEHHBIX 0TKa30B [1, . 5.21.2, ¢. 176, 177].

OCHOBHBIMHM TIPHUYWHAMH, BBI3BIBAIOIIMMH TOSBICHUE IOCTCIICHHBIX OTKA30B
YCTPOKUCTB, SIBIISIFOTCS

MPOU3BOJCTBEHHBIM  pa30poc  BBIXOJHOIO  MHapameTpa  YCTPOMCTBa,
BBI3BIBAEMBIH  JCHCTBHEM  TPOM3BOJCTBCHHBIX = TOTPEIIHOCTEH  IapaMeTpoB
AJIEMEHTOB;

OTKJIOHECHHUS BBIXOJHOT'O TapaMerpa OT HOMHUHAIBHOTO 3HAYCHUS TIOJ
BO3JICUCTBUEM JIECTAOMIN3UPYIOMIUX (PAKTOPOB (TeMIIepaTyphl, BIAXKHOCTH U T.[1.);

- YXOJ BBIXOJHOTO TapaMerpa OT HOMHUHAJIBHOTO 3HAYCHHS H3-3a TPOIECCOB
CTapeHUs JIEMEHTOB.

BBuay HamuumMs ~— MPOU3BOJACTBEHHOTO  (TEXHOJIOTMYECKOr0)  pasdpoca
napamMeTpoB JJIEMEHTOB BBIXOJHOM  MapaMeTp  YCTPOMCTBA  MOMKET 3aMETHO
OTKJIOHUTbCS OT HOMUHAIBHOTO 3HaueHUs. B mpoliecce sKciulyaTallud, a TakKke
V(i BO3/ICCTBUEM
NeCTa0UITU3UPYIOMNX (PAaKTOPOB MOXKET WY
MIPOUCXOANTH JalIbHENIIIee M3MCHEHHE .
BBIXOJHOTO mapamerpa. B wutore ero
3HaYeHue MOJKET JTOCTUTHYTh
KPUTUYECKON TPAHMIIBI M 3aTEM BBIMTH
3a He€. HacTynut nocTeneHHbIn O0TKa3.

10. Ouenka napamerpuyeckoi
HaaéxkuoctH [1, monmpasz. 5.22, ¢. 177—
185, puc. 5.19, Beipakenue (5.52)].

Ilycte [nOIycK Ha BBIXOJHOWU
napamMeTp Y 3alaH, MCXOAs U3
cimyke0Horo HazHaueHust POY, HkHel
Y« U BEpXHeW Y, rpanuuamu. Torxma

w(y/t=0)

S=Puap(ts)

v

yH yHOM yB y

Puc. 2.6. Biusinue npouecca
BCPOATHOCTD, c KOTOpO# IKCIIYyATAIIMH HA pacnpeiejeHne
BBIXOJHOr0 napamerpa PIY:
Y, Vs — HHZKHSISI M BEPXHSISI 21
AOMYCTHMbIE TPAHULIBI



rapaHTHUPYETCs OTCYTCTBHE MOCTCIICHHOI'O OTKa3a B TCUCHHUE MPOMEXKYTKAa BPEMEHHU
(0...t;) Puap(ts), uncaeHHO paBHA 3aMITPUXOBAHHOMN IIIONIA N HA puC. 2.6.

Pazoen 4. Pezepsuposanue KaKk memoo nogvluieHus HA0EHCHOCMU YCMPOIiCmMe

1. llonsitue pezepBupoBanu [1, noapasa. 5.26, c. 194, 195].

PesepBupoBaHue — 3TO BBEJCHHUE B CTPYKTYPY YCTPOHCTBA JOMOJHUTEIHLHOTO
YucIa 3JCMEHTOB, Lenedl u (W) (YHKIMOHAIBHBIX CBSI3¢H IO CPaBHCHUIO C
MUHHMAaJIbHO HEOOXOAMMBIMH Ui  (DYHKIMOHUpPOBaHHMsA ycTpoicTBa. Llenb
pe3epBUPOBAHUS — TIOBBICUTH HAJIEKHOCTh YCTPOMCTBA.

2. Buawbl pesepBupoBanus [1, monpasa. 5.26, c. 194, 195, puc. 5.24-5.26].

B 3aBucMMOCTH OT TOTO, KaK MOJIKIIOYATCS PE3CPBHBIC AJIEMEHTHI B CITyvae
OTKa3a OCHOBHBIX, Pa3JIMYaIOT CICAYIONIHUE BUJIBI PE3CPBUPOBAHUSA. MOCTOSHHOE,
3aMEIICHUEM, CKOJb3slmiee (MOXKET paccMaTpuBaThCsl KaK YaCTHBIM — CiTydai
pe3epPBUPOBAHUS 3aMEIIICHUEM).

B 3aBucumMoctu ot Toro, kakas yactb POC pe3epBHpyeTCs, pa3inyarT odliee
(puc. 2.7) wm pazmenbHOE (modeMeHTHoOe) pe3epBupoBanue (puc. 2.8). Ilpm
PacCMOTPCHHUU PE3EPBUPOBAHUS O] CJIOBOM
T—< >_T <QIIEMEHT»  CJICAyeT  MOHMMAaTh  Kak

[ KOMIUIEKTYIOIIMM >JIEMEHT, TaKk U KacKag,
(byHKUMOHATBHBIN y3ei, OJOK U T.JI., UMes B

T_< e T ,_T BU]TY, YTO pe3epBUpOBaHUE MOZKeT
BBITIOJIHATHCS Ha YPOBHE Pa3IMUHBIX YaCTEH
Puc. 2.7. O611ee pe3epBUpOBaHNe POC.

3. IocTosiHHOe pe3epBHpoOBaHue [1,

L o T noapasa. 5.26, ¢. 195].
t, ,ﬁ, ,f AAAAAAA t, ﬁ [Ipy  TOCTOSHHOM  pe3epBUPOBAHUU
pe3epBHBIC DJIEMCHTBI ITOCTOSIHHO
t, Jt; J t, J MOJKJIFOYCHBI K OCHOBHBIM M HaXOJATCS B

"""" OMHAKOBOM C HUMHU IJICKTPUYICCKOM PCIKUMC.

Puc. 2.8. PazieinHoe JleneHue DJIEMEHTOB HAa  OCHOBHBIE U
(10271EMEHTHOE) pe3epBHPOBAHHeE pe3epBHBIC  HOCHUT  37€Ch  YCJIOBHBIH
xapakTep. BO3MOXHBI JBa ciydas 3TOTO
pe3epBupoBanus. [lepBoiif cirydail — O0TKa3 OJHOTO M3 DJIEMEHTOB PE3EPBHPYEMOTO
y3lla HHKaK HE CKa3bIBaeTCs Ha paboOTe OCTABIIMXCS SJIEMEHTOB, BTOPOH — OTKa3
OJHOTO M3 DJJIEMEHTOB pPE3epBHPYEMOT0 y3Jla MOXET CKa3zaThbCsi Ha padore
OCTaBIIWXCS JJIEMEHTOB. B 3TOM ciyyae NPUHIIMITHAIBHBIM SBJISCTCS XapakTep
OTKa3a 3JIEMEHTa: KOPOTKOE 3aMbIKaHUE WIIM OTKa3.

4. PezepBupoBanue 3amMemenueM [1, moapasa. 5.26, c. 195].

[Ipu pesepBHpoOBaHUH 3aMEIICHHEM OCHOBHOW DJIEMEHT B CIy4ae €ro oTkasa
OTKJIFOYAETCS OT AJICKTPUYCCKOM IICTH, OOBIYHO KaK IO BBIXOAY, TaK M 1O BXOAY, U
BMECTO HETO MOJKIF0YACTCS OJUH U3 PE3CPBHBIX DJICMEHTOB.

[lepexroyeHUE MOXKET BBITIOJHATECS JHUOO aBTOMATHYECKH C TIOMOIIIBIO
MEPEKIIIOYAIONINX YCTPOUCTB, TMO0 BPYUHYIO.
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5. Oomee pesepBupoBanme [1, moapasn. 5.26, c. 195].

[1pu o61eM pe3epBUPOBAHUU YCTPOMCTBO pe3epBupyeTcs B 1eioM (puc. 2.7).

6. PaznennHoe pesepsupoBanme [1, moapasn. 5.26, c. 195].

[Mpu pasznensHOM pe3epBupoBanuu POC pesepBupyetcs mo yactsm (puc. 2.8).

7. OcHOBHasi KOJHYECTBEHHAsl XapaKTepUCTHKA pe3epBHpoBaHus [1,
noapasa. 5.29, c. 201].

OCHOBHOW XapaKTEpUCTUKON pE3epPBUPOBAHUS SBIAETCS KPATKOCTh pe3epBa
[5], BeIpaXkaemasi HECOKpAIEHHOH JAPOOBIO U onpeelisieMasi OTHOIICHUEM

|—| . — r
— u T
 — 1 N
| | |
yM SIIEMEHTOB (2.30)
AAAAAA :
b rae r - KOJIMYECTBO PE3EPBHBIX
Puc. 2.9. lIapaanenbHblii cnocod 3JIEMEHTOB,
COe[IMHEHMSI JTIEMEHTOB N — KOJUYECTBO OCHOBHBIX DJIEMEHTOB,
PE3EPBUPYEMOIO y3.1a PE3EPBUPYEMBIX PE3CPBHBIMH JIEMEHTAMH.
| | | | 8. Cnnoco0blI coeTMHEHNS 3JIEMEHTOB
| | | | pe3epBHPYEMOro y3/ia NpPH INOCTOSIHHOM
Puc. 2.10. [TocaenoBaTeabHbIi CI10C00 pe3epBUPOBAHUM (cyyaii
COe/IMHEHMSI DJIEMEHTOB MPUHIAIMHAIBPHOCTH  XapakTepa  OTKasa
Pe3€pBUPYEMOroO y3.1a 9JIEMEHTA. KOPOTKOE 3aMbIKaHUE MM OTKa3)

[1, mogpasn. 5.27, ¢. 196, 197, puc. 5.27-
5.29].

Paznuuaror cnegyromue crnocoObl COSAMHEHUS 3JIEMEHTOB PE3EPBUPYEMOIO
y3ia:

1. Tapannenbubiii. Takodl cHOCOO COENMHEHUS WCIOIB3YETCS B Cilydyae
npeo0IalaHus OTKa30B TUIA €OOPBIBY», HApUMep s pe3uctopos (puc. 2.9).

2. IlocnenoBaTenbHbIi. ITOT c1Oco0 MPUMEHSAETCS TOTa, KOTa mpeodiaiaoT
OTKa3bl TUIIA KKOPOTKOE 3aMbIKaHUE», HAIPUMED sl KoHaeHcaTopoB (puc. 2.10).

3. Cwmemannbiit. Takolt cmoco0 mpuMEHseTCss TOrja, KOrja OTKa3bl THIIA
«OOpBIB» U THITA «KOPOTKOE 3aMbIKaHHE» MPUMEPHO PABHOBEPOSATHBI, HATPUMED IS
MOJIYIPOBOIHUKOBBIX A100B (prc. 2.11).

9. Omenka mnoka3aTtejeil 0e30TKA3HOCTH YCTPOHWCTBAa MPU HAIUMYMHU
NMOCTOSIHHOT 0 pe3epBUpPoOBaHus (ciaydyail NPUHIUIHAIBHOCTH XapaKTepa OTKasa
anemenra) [1, moapasn. 5.28].

AHanu3 0e30TKa3HOCTH BBITIOJIHAIOT, OCHOBBIBASICh HA TOM, YTO ISl KaXKJIOTO
AIIEMEHTa PEe3ePBUPYEMOro y3Jia CIIPaBEIIUBO BhIPAKEHUE

p+0, +0, =1, (2.31)
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1€ P — BEPOSITHOCTDH 0e30TKa3HOU pa6OTBI;
(o — BEpPOATHOCTH OTKa3a TUIIA «O6pBIB)>;
(ks —BE€POATHOCTH OTKA3a THUIIA KKOPOTKOC 3aMbIKaHUE».

Puc. 2.11. [IpumMepsl CMENIAHHOTO COeTUHEHNUS
3J1EMEHTOB pPe3ePBUPYEMOro y3JIa;
a — N0CJIeI0BATeIbHO-IAPA/IIC/ILHAS CXeMa;
0 — napaJjiebHO-N0C/Ie10BATE]bHAS CXeMa

10. /TocTOMHCTBA M HEAOCTATKH MOCTOSTHHOTO pe3epBUpoBanus (ciyuyaii
NPUHIMITHATIBHOCTH XapaKkTepa 0TKasa ieMenTa) [1, moapasa. 5.27, c. 196].
OCHOBHBIMH  JIOCTOMHCTBAMH TOCTOSTHHOTO  pPE3€PBUPOBAHUS  SBISIOTCA
IPOCTOTa TEXHWYECKOW pealn3alliid W OTCYTCTBHE JHaXe KpaTKOBPEMEHHOTO
nepepeiBa B paboTe B Ciydae OTKa3a dJIEMEHTOB pPE3epBHPYEMOTO y3ia. ITO
0COOCHHO Ba)XHO JIJISl BEIYMCIUTEIIBHON TEXHUKH ¥ YCTPOMCTB IUPPOBOIT 00paboTKu
uH(popMaIuu.
OCHOBHBIE ~ HEJOCTAaTKA  TIOCTOSIHHOTO  PE3epPBHPOBAHMUS (cmyuaii
NPUHIMITHATIBHOCTH XapaKTepa 0TKa3a 3JIEeMEHTOB):
1) McHbBIIUI BBIMTPHINI B HAAGHKHOCTH 1O CPABHEHHIO C PE3CPBHPOBAHUEM
3aMelICHUEM;
2) U3MEHEHHE DJICKTPUYECKOTO peKuMa padOThl JIEMEHTOB PE3ePBUPYEMOTO
y3J1a TIpH OTKa3€e XOTs OBl OHOTO U3 DJIEMEHTOB;
3) 0TKa3 OJHOTO W3 BJEMEHTOB PE3CPBUPYEMOrO y3jJa MOXKET CKa3aThCs Ha
0e30TKa3HON PaboTe OCTABHINXCS JIEMEHTOB.
11. XapakTepHCTHKAa pe3epBHpPOBaHUs 3amMeleHueM [1, moapasa. 5.29,
c. 201-203].
[Tpu pe3epBUPOBaHNY 3aMEIIEHUEM PE3ePBHBIC JIEMEHTHI 1O BCTYIUICHUS UX B
paboTy MOTYT HaXOUTHCS B OJJHOM U3 TPEX PEIKUMOB HATPYKEHHUS:
B Harpy>X€HHOM pPEXHUME, B ATOM CIlIydae TOBOPAT O HArpy>XEHHOM pe3epBe
WIHA <TOPSTYEM>» PE3epPBUPOBAHUY.
B 00JICTYCHHOM PEKHME, B 3TOM Cllydae TOBOpAT 00 00Iery€HHOM pe3epBe
W <TETIOM>» PEe3ePBUPOBAHUH.
B HEHArpy)KeHHOM PEXHME, B ITOM CJIydae TOBOPAT O HEHATrpPy>KEHHOM
pe3epBe WITN «XOJOJHOM>» PEe3epPBUPOBAHHH.
12. Anaim3 Oe3orkasHoctH PJY npm Hanuuum pe3epBUpPOBAHMSA
3amemenuem [1, moapasa. 5.30, ¢. 203-205].
MeTonsl aHanmm3a OE30TKa3HOCTH 3aBUCAT OT TOTO, B KaKOM pEKHUME
HaArpy>KeHUs HaXOIUTCS pe3epB. [[s1 BBIMOTHEHUS aHajdn3a HEOOXOIMMO COCTABHUTH
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cxeMy (Monenb) pacu€ra HaA&KHOCTH B 3aBUCUMOCTH OT CTPYKTYPBI H3ICIHS C
y4E€TOM pE3EpPBUPOBAHUS.

Pa3zoen 5. Obecneuenue Hadérxcnocmu ycmpoiucme Ha Imane
NPOEKMUPOBAHUA, NPOU3BOOCHEA U IKCHIYAMAUUU

1. ITonsiTHe 3KCcIIIyaTanuoHHoi HaxéxuocTu PIOY [1, n. 5.25.1, c. 193].

Hanéxuocts, kotopyro POY mnoka3piBaloT B Mpouecce 3KCIUTyaTallnH,
Ha3bIBAIOT IKCIUTyaTalMOHHON HAJEXKHOCTHIO.

2. O0mas xapakTepucTHKAa MeTOJ0B MOBbIIIeHUs HaaéxkHocTu PIY
[1, m. 5.25.2, c. 193-194].

Bce metonsl noBbieHust Haa&xHOCTH POY MOXHO ycnoBHO pa3OuTh Ha /Be
IPYIIIBI METOJOB: CXEMOTEXHUYECKUE U KOHCTPYKTOPCKO-TEXHOJIOTUYECKUE.

3. [Iporpamma obecnieyeHHs1 HAIEKHOCTH.

[Mporpamma obGecneuenus Haaéxkuoctu ([IOH) — TexHWYEcKHWi TOKYMEHT,
pa3pabaTbiBaeMblii 1O TPEOOBAHUIO 3aKa3uMKa WJIM IO COTJAaCOBaHUIO C HUM U
BKJIIOYAIOIIAN KOMIUIEKC B3aMMOCBSI3aHHBIX OpPraHU3AaIMOHHBIX M TEXHUYECKUX
MEpOTPUATUHN, TO3BOJISIIOIINX 00ecTIeunTh TpeOOBaHUs K MOKa3aTeNsIM HAIEKHOCTH.
ITIOH MoxeT cocTaBAsATbCS Ha W3JEIIHE B LIEJIOM, €r0 COCTaBHBIE YAaCTU M Ja)Ke Ha

OTIIeJIbHBIE TeXHOJornueckue onepanuu. Tunoras popma ITOH cootBeTcTBYET Ta0I.
2.1.

Tabmuna 2.1
[Iporpamma obecrnieueHrs HAAEKHOCTH
Ucnonb3yemblie
Bun
Meponpusitus Cpok R HOpPMAaTHUBHBIE
Dransl WUcnomaurens OTYETHOTO
ITIOH HCIIOJIHEHUS TEXHUUYECKHE
JOKyMEHTA
JIOKYMEHTBI

4. PacuéT HOpPM HAJE&KHOCTH HA cocTaBHbIe YacTu PIY [2, mpumep 5.2, ¢. 56].
Hopma mnagé&xHOCTH — 23TO TpeOoBaHME K TMOKa3aTelasiM HaAEKHOCTU
KoHKpeTHON uactu POVY. Ilpouenypy omnpeneneHuss TpeGoBaHUN K TOKa3aTelsiM
HaJIEKHOCTH COCTaBHBIX 4acTeid PDY, OCHOBBIBasCh Ha 3aJJaHHOM TPEOOBAHUU K
HaaéxHocTH POV B 11€710M, Ha3bIBAIOT pacuy€TOM HOPM HAJEHKHOCTH.
5. O0masi xapakTepucTMKAa MeTOA0B NOBbImeHUs: Haaé:xkHocTH PIC Ha
JTamne NpOoeKTHPOBAHMA.
OCHOBHBIMH MeTOAaMH, OOecneuYMBaIOUIMMU TpeOOBaHUS K IOKa3aTesiM
HaJEKHOCTHU Ha dTalle MPOEKTUPOBAHUS, SABIISIIOTCS CIIEIYIOIINE!
NPaBUIbHBIN (yJa4HBIi) BEIOOP SJCKTPUUCCKHX CXEM;
yJIAQ4HOCTh KOHCTPYKTUBHOTO UCTIOJHEHUS PDY (y1adyHOCTh KOMIIOHOBKH);
BBIOOD JJI1 KOHCTPYKIMHM BBICOKOHAJIEKHBIX KOMIUIEKTYIOIIMX 3JIEMEHTOB,
U3JIeTTUH ¥ 3al1UTa UX OT BO3ACHCTBUS JECTaOMIN3UPYIOUUX (PaKTOPOB;
MpaBWIbHBIA BBIOOP AJIEMEHTOB C TOYKU 3PEHHUS UX YCTOMYMBOCTH U
CTOMKOCTH K JIeUCTBUIO (DaKTOPOB OKpYyskaromieil cpenbl. OueHb BaKHO 00€CTeunTh
KAaKHe-TO 3amackl 0 TEMIEPATYPE, YPOBHIO MEXaHUUECKOT O BO3JAECHCTBUS U T.1.;
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MPaBWIBHBIA  BBIOOP DJIGKTPHYECKHX PEKHUMOB pabOTHl  3JIECMEHTOB.
HenomycTuMo UCTIONIB30BaTh 3JIEMEHTHI ¢ KO3 (UIIMEHTOM Harpy3ku K, > 1,

MPaBWIBHBIA BBIOOP MaTepHUaioB KOHCTPYKIMU. CTapeHHe MaTepHalioB
JO/DKHO OBITh TaKUM, YTOOBI MX JOJTOBEYHOCTH (pecypc, CpOK CIy:KObI) OoTBeyasa
TpeOOBaHUAM HAAEKHOCTH,

WCIIOJIb30BAaHUE I W3TOTOBJICHHSI ~ KOHCTPYKIIMM  NPOBEPEHHBIX
COBEPIIIEHHBIX TEXHOJOTHYECKHUX MPOIIECCOB;

WCIIOJIb30BAaHUE pe3epBUpPOBaHUSA. Ero MOXHO paccMaTpuBaTh Kak
KpaliHIOI0 Mepy, MO0 pE3epBUPOBAHUEC HAPSAAY C IOBBIIMICHHEM HAAEKHOCTH
yXy/IIaeT psja Ipyrux Mokasatenel kauecTsa (rabapuThl, Macca, CTOMMOCTD).

6. CxeMoTeXHUYECKHE CNIOCOOBI MOBBINIEeHUs HaAékHOCTH PIY.

1. Cxema nomkHAa WMMETh MHHUMAJIBHOE KOJIMYECTBO 3JIEMEHTOB. OddexT
BBIUTPHIIIA B HAASKHOCTH B ITOM ClIydae OOBSCHSCTCS C IOMOIIBIO OCHOBHOTO
pac4YE€THOTO COOTHOIICHUS 11 0€30TKa3HOCTH POV

P PBV(t3)=p1(t3). p2(t3). .pN(ts)-

Tak kak pi(t;) < 1, To YeM MEHbIIE COMHOXKHUTEICH B BBIPAXKCHHU, TEM BBIIIIC
ypoBeHb Oe3oTkazHocT POY. BmeneHue B cxemy [OOHOJHHUTEIBHBIX SJIEMEHTOB
BCerja JOJKHO OIpaBIbIBATHCS YIyYIIEHHEM Kakux-TO cBoicTB POV, Hampumep,
MOBBIILIEHUEM [TOMEX03AIIUILEHHOCTH, YIy4YIUEHUEM TEMIIEPaTypHOU CTaOUILHOCTH.

2. Beixonnble mnapametrpbl POV ¢ nomkHBI OBITh  MAJOKPUTHYHBIMU K
M3MEHEHHUSIM MapaMeTpOB 3JEMEHTOB. DTO MOBBICUT YPOBEHb MapaMeTPUUECKOM
HaaE&KHOCTU. HexenaTenbHO UCHOJB30BAaHUE CXeMBbl, TpeOyromei moadopa
napameTpOB AJIEMEHTOB.

3. Cxema no/kHA YCTOMYMBO paboOTaTh B LIMPOKOM JIMANa30HE M3MEHEHUM
NUTAIOMUX HanpsbkeHuid. Hamo cTpeMuTbesl UCMoab30BaTh CXEMbI, HE TpeOyrolue
CTaOMJIM3UPOBAHHBIX UCTOYHUKOB MUTAHUs, YCIOKHA0MUX POY B enom.

7. KBa3upe3zepBupoBaHue.

Hns cnoxubix POY He Bcerna TpeOyeTcsi BbINOJIHEHHWE (PYHKIIUN B MOJHOM
o0béMe. [lpu NpoeKTHpOBAaHMM TaKUX YCTPOMCTB HEOOXOAMMO MPETYCMOTPETH
BO3MOXKHOCTh  HACTPOWKHM (ajanTaiuu) YCTpOMCTBa Ha BBIMOJIHEHUE TPEOYyEeMBIX
byHkuuid B HY)KHOM 00béme. Torga ocraBmasicsi HU30BITOYHOCTH MOXKET
UCIIOJIb30BAThCSL NIl pe3epBUpPOBaHUsA. Takoil cnoco0 MOBBIMIEHUS HaAEXHOCTH
Ha3bIBAIOT KGA3Upe3epeuposaHuem.

8. BbI0Op 2/1eKTpUYECKUX Pe:KUMOB PadoOThI 3JIEMEHTOB.

YCTaHOBJNIEHO, YTO OJM3KUMH K ONTHUMaJIbHBIM SIBISIOTCS 3HA4Y€HUS
koapdunmentos Harpysku K, <= 0,2...0,6. B ycrpoiicTBax HeIomycTUMO
MCIIOJIb30BaTh 3JIEMEHTHI C KO3(P(ULIUEHTOM 3IEKTpUUecKoil Harpy3ku Ky > 1.

9. HauasbHoe orpaHnvenue Ko3(puuneHToB HATPY3KH 3JIeMeHTOB [9)].

OKCHEepUMEHTAIbHO YCTAaHOBJIEHO, YTO 3aBUCUMOCTh MHTEHCUBHOCTH OTKAa30B
AJIEMEHTOB A OT Kod(dduimenta Harpy3ku Ky siBisercd HenuHeitHou. 3HadeHus K
HEOOXOMMO BbIOMpATh TaK, 4YTOObl HE MPOMCXOAMIIO PE3KOro BO3paCTaHUs
WHTEHCUBHOCTH OTKAa30B A. OTO JEXUT B OCHOBE MPUHLMHIA HAYAIBHOIO
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OrpaHW4YeHHs]  KOOXPQPUIMEHTOB  DIIEKTPUYECKOW  HAarpy3Kd  DJIEMEHTOB U
COOTBETCTBYIOIUX PEKOMEHAANNMN AJIs1 Pa3TMYHBIX BUAOB AJIEMEHTOB.

10. Bei0op k03¢¢uUIHEHTOB HATPY3KH € Y4YETOM NPOM3BOJACTBEHHOIO
pa3dopoca mapaMeTpoOB 3JIEMEHTOB M MUTAIOIINX HANPsKeHuii [9].

[Ipy TPOEKTHPOBAHWHU YCTPOWCTB MAacCOBOTO M CEPUHHOTO MPOU3BOACTBA
HEOOXOAMMO MPHUHITH BO BHUMAHHE HE TOJBKO 3HaueHus Ky, HalJCHHBIE C y4ETOM
HOMHUHAJIBHBIX (CPEIHUX) HArpy30K, HO M SKCTPEMAbHBIA PEKUM PabOTHI KaXI0TO
aneMmeHnTa. llog 3TUM peXUMOM JJisi  JAHHOTO DJJIEMEHTa IMOHHMAOT TaKoe
HEOJIaronpusITHOE COYeTaHHe pa3dpoca Kak MapamMerpa 3TOro 3JEMEHTa, Tak U
napaMeTpoB COCEIHUX OJEMEHTOB W THUTAIOIIUX HANpSHKEHUH, MPH KOTOPHIX
KOO(PGUITMEHT HArpy3KH paccMaTpMBaeMOTO 3JEMEHTAa MPUHUMAEeT MaKCHMalbHOE
3HaucHue (puc. 2.12).

11. OO0masi xapakTepucTHKa MeTOAOB o0ecrieYeHUs] HAJEKHOCTH
YCTPOWCTB Ha dTane MPOU3BOACTBA.

Meponpustusi, CcBsi3aHHBIE C OOeCleYeHHeM HaIE&KHOCTH Ha  dTame

o o IMPpOU3BOACTBA MOXXHO CBECTH
HOMHHAJIbHBIA SKCTPEMaJIbHBIN

OnaronpusTHOE
CoquaIE’He PEKHM eI K  CHEAYIOIMM  OCHOBHBIM
CPYIIIam:
\ y . ¢cTporoe
/ / / coOmoeHne pa3paboTaHHOM
a— >
0304 06 @ 08 10 K.~ TEXHOJNOIMH  W3rOTOBJICHHU
] ] ] ] ] H

POY wu coBepuieHcTBOBaHUE
TEXHOJIOTMH  TMPOU3BOJICTBA.
371ech JOJDKHOE BHUMAaHUE
HY)KHO YJICIUTh aBTOMATHU3aIMH - I[IPOU3BOJCTBA, IO3BOJIAIONICH B 3HAYUTEIHHOU
CTETICH! CHU3UTH BIHMSHHE Ha HAAEKHOCTh CYOBEKTUBHOTO (haKTOpa;

BXOJTHOW KOHTPOJIb KOMITICKTYIOIIHUX 3JIEMEHTOB U MaTEpHAJIOB;

TPEHUPOBKA 3JIEMEHTOB U POV

OTOpakoBKa * IMOTCHIMAIbHO  HEHAJCKHBIX  JJIEMEHTOB  METOJaMHU
Hepa3pyIaoIEero KOHTPOJI;

oTOOp  3JEMEHTOB TpeObyemMoro ypoBHS  HaAEKHOCTH  METOJaMHU
WHIMBHUIYIBHOTO TIPOTHO3UPOBAHHSI.

12. TpenupoBKka Kak cHnocod OTOPAKOBKH MOTEHIHAJIbHO HEHAJAEKHbBIX
31eMeHTOB [9].

TpenupoBka — 3TO Takoil crmocod OTOPaKOBKM HEHANIEKHBIX AJIEMEHTOB, MPHU
KOTOPOM 3JIEMECHTBI 3aCTABIISIOT pad0TaTh B TAKUX YCIOBUAX M (MIJIH) DJIEKTPHUSCKUX
peKMMax, TpPH KOTOPHIX TMOTCHIHMAIHHO HEHAJEKHBIE DIIEMEHTHI  OBICTPO
OTKa3bIBAIOT, @ XOPOIIWE JJIEMEHTHl MPU ITOM HE MOBPEKIAIOTCS W UX pabounid
pecypc MpaKkTUIECKH HE PaCXOIyeTCs.

13. 9 ¢dexTnBHOCTHL TPpeHUpPOBKH [1, moapasn. 5.33, c. 208-211, puc. 5.42].

TpenupoBka >ppexTHBHA sl STEMEHTOB, HHTEHCUBHOCTh OTKa30B KOTOPBIX C
TEYCHWEM BpPEMEHH YMEHBINAETCs. OTO CHPaBEUIMBO JJISI MHOTHX THUIIOB
MOJTYTIPOBOTHUKOBBIX MPUOOPOB U UHTETPATBLHBIX MUKpOCXeM. [[1Ist 371eMeHTOB, BpemsI
70 OTKa3a KOTOPBIX OIMCHIBACTCS AKCIOHEHIMATBFHBIM 3aKOHOM, HHTEHCHBHOCTD

Puc. 2.12. Bausinue pa3época napaMeTpoB 3JIeMEHTOB
Ha K03(¢ puuueHT HArpy3KHU
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OTKa30B MOCTOSIHHA. B 3THX cilydasX TpeHUpOBKA HE YXYIIIaeT M HE yIydllaeT
HaJEXKHOCTh, MOATOMY OHa HerenecooOpasHa. [Ins Takux snemeHToB, kak DJIT,
KMHECKOIIbI, 3JIEMEHThl KOMMYTAllMM, MEXaHHYECKHE 3JIEMEHTBI, BpeMsi 10 OTKa3a
OINMCHIBAETCS 3aKOHOM pacIpesesieHus, OJU3KUM K HOpMalibHOMY. MHTEHCUBHOCTD
OTKa30B C TEYEHHWEM BPEMEHHU BO3PACTAET, MOITOMY JJIsl 3TUX 3JIEMEHTOB TPEHUPOBKA
BpEJHA U MPUBOIUT K BBIPAOOTKE paboUuero pecypca 3J1eMEeHTOB.

14. IlpakTHyeckue NMPUEMbI TPEHHUPOBKH MNOJYNPOBOIHUKOBBIX NPHUOO-
pos [9].

Ha npakTuke TpeHUpOBKAa WIMPOKO HCIONB3YEeTCS i  OUIOJSAPHBIX
TPaH3UCTOPOB, NPHUYEM BBINOJHAIOT JUOO TEPMOTPEHUPOBKY, JHOO DBIEKTPO-
TEPMOTPEHUPOBKY. Perke BBIMONHSIOT AIEKTPOTPEHUPOBKY.

Tunossle cxembl MOJa4M OOpPATHBIX HAMPSIKEHUN Ha KOJUIEKTOPHBIM Mepexo/ B
ClIy4ae 3JIEKTPO- M DJIEKTPOTEPMOTPEHUPOBKH TTOKa3aHbl Ha puc. 2.13.

15. Texnonornuyeckuii nporon PIY.
NpaBWiIO, BXOJAT DJIEMEHTHI C

\,
/
Pas3J InIHbIMHU 3aKOHaMH

—) . © O L']‘@ oras, fosrowy uua Taix PO
>_| >_| npupadOTKU HA A-XapaK-TEPUCTUKE

Puc. 2.13. TunoBbIe CXeMbI (puc. 2.14). B yCcaoBuAX
MoJAa4M 00PATHBIX HANPSKEHU I MMpONU3BOACTBA CTAPAKOTCA YUTHU U3
nepuoaa mnpupadbotku (obaacte A

Ha puc. 2.14). C 3Toii 1eabl0 YCTPOHCTBA MPUHYIUTEIBHO 3aCTABISIOT PaboTaTh B
TEYEHHUE  OINPEJCICHHOTO BPEMEHH, IKEJATeJIbHO /O MOMEHTa BpPEMEHH,
COOTBETCTBYIOLIETO Touke B. VYcTpolicTBa, He OTKa3aBIIME B TEUYEHHUE DSTOTO
BPEMEHH, NOCTyHalwT K morpeOurento. OTkazaBIIME 3K3EMIULIPHl MOABEPraroT
PEMOHTY M Jlajee CHOBa CTaBATCA B paboTy. YKa3zaHHYK HpOLEAYpY Ha3bIBaIOT

B cnoxmeie PDOY, KaK

BCeraa CYLIECTBYET nepuos

Rs~1xOm

M),

| — mepuox npupaboTku;

Il — mepuox HOpMalibHOMU
KCHJIyaTaluu,

1l — mepuon crapenus.

N

0

Hapa60TKa,t

Puc. 2.14. Tunu4ynas A-xapaxktepuctuka P9y

TEXHOJIOTUYECKUM ITPOroHoMm POV,
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16. OTtopakoBka 3J1eMEHTOB MeToIaMu UHIMBHIYAJIbHOT O
NMPOrHO3UPOBaHMs HaaEKkHocTH [1, moapasn. 6.5, c. 218, 219, puc. 6.4, BelpakeHne
(6.5)].

Ha mpakTrke HaxoJsiT MpUMEHEHHE METOJbl, OCHOBAaHHBIC HA MCTIOJIh30BAaHUU
WHPOPMATUBHBIX TIApaMETPOB. OTH METOJAbl HHA4Ye Ha3bIBAIOTCA METOJaMU
pacmo3HaBaHus o0pa3oB. [lox WHPOPMATHUBHBIM MOHUMAIOT TaKOW SIEKTPHUYCCKHIMA
mapaMeTp DJJEMEHTa, 3HadeHHe KOTOpOoro B MoMeHT BpemMeHu t = O Hecér
uHpOpMaIUIo 0 HaIEKHOCTH. [IpOorHO3 MoNMydaroT B BHJIE OTHECCHHS] KOHKPETHOTO
DK3EMILISIpa Ha WHTEPECYIONIN MOMEHT BPEMEHHU K KJlaccy HaJEKHBIX WIH  KJaccy
HEHAIEKHBIX IK3EMIUISIPOB.

17. Mertoapl HWHIAMBHAYAJIbHOTO NPOTHO3MPOBAHMS  HAJEKHOCTH,
Hcnoyib3yeMble Ha nmpakTuke [1, moapasz. 6.9, c. 226, 227].

Ha mpakTrke HaxoaiT MPUMEHEHHUE CIICTYIOIINE METOIBI:

METOJI CTATUCTHYCCKUX PeIIeHH (B MPEAMOI0KEHUM HOPMATBHOTO 3aKOHA
pactpezeneHuss WHQOPMATHBHBIX IapaMeTpOB B Kiacce HaA&KHBIX W Kiacce
HEHAIEKHBIX IK3EMILIIPOB);

METO/I MIOTEHITUATBHBIX () YHKIIHH;

METOJI TUCKPUMHHAHTHBIX (QYHKITUH;

METOJ IIOPOrOBOU JIOTUKH.

18. Metox moporosoii Jorukm [1, moapasn. 6.10, c. 227-231; 10].

B wMeTome moOporoBoil JIOTMKM HENMpPepBIBHBIE OTCYETHl HWH(DOPMATHBHBIX
napaMeTpOB MPeoOPa3yOTCs B IBOUYHBIA KOJ (urcia «0» u «1») u B JAajabHEUIIEM
ormepupytoT uyuciaMu O m 1. B wWTOor€ NMpOrHO3MpYIOIIEe MPABUIO MOXKET OBITh
MPECTaBICHO MPOCTOMN JIOTMYECKON TabaUIIeH, TOKa3bIBAIOIIECH, KAKOW KOMOWHAIIMN
JBOWYHBIX YHCET COOTBETCTBYET TOT MJIM HHOM KJIacc dK3eMILIApa.

19. O6mas xapakTepucTHKAa MeTOA0B NMoBbIleHUs HaaéxHocTu PIC Ha
JTane IKCIUIyaTalHuH.

OCHOBHBIMHM METO/IaMH Ha OTOM JTarle sSBISIOTCS

1. Crporoe coOm0eHNE YCTAHOBICHHBIX MPABUIT AKCILTyaTALUH.

2. Ctporoe coOmojeHne MNpOPMIAKTHYECKOTO OCMOTpa U IUIAHOBOTO
TEXHUYECKOTO OOCITYKHBAaHWsI, PETYCMOTPEHHOTO JJOKYMEHTAIIHEH.

3. Ilpencka3anme TMOCTENEHHBIX OTKAa30B METOJaMH  IPOTHO3WPOBAHUS
OKCTPAIONIANMCH mapaMeTpa W 3a0iaroBpeMeHHasi 3aMeHa YCTPOMCTB, Y KOTOPBIX
MOJKET BOSHUKHYTh ITOCTETICHHBIN OTKa3.

20. IlporHo3upoBaHue NMOCTENEHHBIX 0TKA30B METOJAAMHU IKCTPANOISIIIUN
(cnyJait omHONapaMeTpuueckux ycrporcts) [l, moapasa. 6.3, c. 214-216].

Ecnu POV xapakTtepusyeTcsi OMHUM BBIXOJHBIM NTapaMeTpoOM, TO TPYIHOCTEH ¢
MPOTHO3UPOBAHUEM TIOCTENICHHBIX OTKa30B Ui 3TUX POY He cymiecTByeT, Tak Kak
IS HUX MOXXHO  HCIONB30BaTh  OOpaTHOE  MPOTHO3UPOBAHHUE  METOIOM
SKCTpanosiuy napamerpa (puc. 2.15).

Ilpy TakoM MPOTHO3UPOBAHUM OINPENENAT Bpemst o, IOpU KOTOPOM
dyHKIMOHANbHEI mapamerp YV j-ro SK3eMIUIIpa IOCTHIHET HIDKHErO y, MM
BEPXHETO J, OTKA3HOTO yPOBHS. 3aMeHy sk3eMiursipa (PDY) HYXKHO IPOU3BOLHTH HE
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B MOMCHT tOT, a4 HCMHOI'O pPaHBbIIC. I[JISI 9TOTO0 CJICAYyCT IJIsI BPCMCHHU tOT HalTH
HHKHIOIO JOBCPHUTCIIBHYIO I'PAHUILLY.

y(i) A V¥, Vs* — HIOKHUN U BEPXHUU
* 30Ha OTKa30B Kputuueckre (0TKa3HbIC)
Yo fr-m--- ApEMCTOpAT ~ =~~~ """ VPOBHH,

SKCTPANOJIALUS t1, ..., tk —MOMEHTBI BpEMEHH, B KOTOPBIE
MIPOU3BEACHO HAOIIOCHHE
napamerpa,

¢(t) —Mo/1e)1b TPOTHO3UPOBAHUS

Yuon '-cz?(?\e

yH _________ i________________T-“—k_N_.‘

~~
~
~
-
~
~
~~
-~
~
~~
-

' 30Ha OTKAa30B

t]_ tk tOT

Puc. 2.15. [Iporuo3upoBanue MeTOI0M IKCTPANOJISIIIAA HapaMeTpa

21. Ilporno3upoBanue padoTocnocOOHOCTH MHOronapaMmerpudeckux PIY.

C TOYKkM 3peHHs TOTEpPH PabOTOCIOCOOHOCTH JJISi TAKUX YCTPOMCTB MO>KHO
BBIJICNIUTD J[BA CIyYasi:

1. Tlorepst paborocnocodonoctn (oTka3) POV Bo3HMKaeT mpH AOCTHIKCHHU
HUKHETO WM BEPXHEr0 OTKA3HOTO YPOBHA XOTS Obl OJAHUM (YHKIHOHAIHHBIM
napameTpoM (HanOoJsIee XapaKTepHbIN CITydai).

2. Tlotepss paborocmocodHOcTH (0TKa3) PDOY mnpoumcxoauT B ciydae
JOCTUXKEHHUSI OTKA3HOTO YPOBHS BCeMHU (DYHKIMOHATbHBIMU MapaMeTpaMHu.

Jlisi mepBoro ciiydasi OTBET Ha MHTEPECYIOIIMA BOMPOC MOYXKHO IMOJTYYHUTh,
peanu3oBaB JUISl  KOKIOTO U3 (QYHKIHMOHAIBHBIX MMapaMeTpoB  MPOLEAYPY
WHIMBUAYAIBHOTO MPOTHO3UPOBAHMSI OKCTpanosiiuei (perieHne 3a1aqun o0paTHoro
nporHo3upoBanus). B aToMm cinyuae Bpems otkaza POV B menom ty; pyy onpenessor
KaK

t0T PRV = ml n {tOT].! tOT21 ey tOT m} y (232)

rae M—yuciio GyHKIUOHAJIBHBIX TAPaMETPOB, ONMUCHIBAIOINUX POY.
Bo BTOpoM ciydae B KauecTBe t,; poy NPUHUMAIOT BpPEMS JTOCTHUIKEHHUS
OTKa3HOTO YPOBHS IMOCIEIHUM U3 (HYHKIHOHAIBHBIX TAPAMETPOB.

2.3. Bonnpochl 111 caMONIpOBepPKHU

K pazoeny 1

1. YxaxuTe OCHOBHBIE MPUYUHBI OOOCTPEHUS TPOOJIEMBbl HaAEKHOCTH
U3JICTTUH PaIMOICKTPOHUKH U PUOOPOCTPOCHUS.

2. Tlouemy HaA&KHOCTH SBISETCS KOMILUICKCHBIM CBOMCTBOM TEXHHUYECKHX
171631 (SH1%1% 104

3. B u€m cocTOUT NMPUHIMIHATILHOE OTJIMYWE MOHATHH «0e30TKa3HOCTh» U
«pabOTOCTIOCOOHOCTH» TEXHUYECKUX U3JCTUN?

4. B 4éMm oTIIMYHE MMOHATUN «HapaOOTKa» M «HapaOdOTKa JI0 0OTKa3za»?
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5. B 4éM COCTOMT NPUHIMIHAIBHOE pa3u4yhe MEXAYy BHE3AlHBIMH U
MOCTENIEHHBIMU OTKa3aMu ?

6. Uemy 00s13aH jerpaalliOHHBIN OTKa3 CBOMM Ha3BaHUEM ?

7. B 4éM COCTOUT CYTh KOHCTPYKTHBHOTO OTKa3a?

8. IlpuBenute mpuMep U3 MPAKTUKU MapaUICTFHOTO COSAMHEHUS SJIEMEHTOB B
YCTPOWCTBE C TOYKHU 3PCHUS HAIEKHOCTH.

9. 3akoH pacnpeneneHus] Kakoil ClydyaiHOW BEJIMYMHBI UMEIOT B BHIY, KOTJa
TOBOPAT «MOJIENh OTKa3a M3JICTHI» WK, 0oJiee MOIHO, — «MaTeMaTHIecKass MOJIEIb
OTKa3a U3enus»?

10. Kakyro CMBICIOBYIO Harpy3ky HECET CIIOBO «EIWHUYHBIN» B MOHATUU
«eIMHUYHBIA IMOKa3aTeh HaIEKHOCTU»?

11. Kakyoo CMBICTIOBYIO Harpy3ky HECET CIIOBO «KOMIUICKCHBIN>» B TIOHITHU
«KOMIUJICKCHBIN MOKA3aTeNbh HAEKHOCTH»?

12. Kakoit dopmynoil MoXeT ObITh BbIpaK€Ha CYTh AKCIOHEHIMATBLHOTO
3akoHa HaaEkHOCTU ? [losicHUTE TapaMeTpsl ATON HOPMYIIBI.

13. Yem oOBsCHSCTCS HAIWYME TepHoja NMpupabOTKH Ha | -xapakTepucTuke
TEXHUYECKUX U3ICTUI?

14. VYkaxuTe NMpUMEPHYIO MPOJOJDKUTEILHOCTH Mepuoaa npupaboTku Ha
| -xapakTepuCTHKE TEXHUICCKUX H3ICIIHIA.

15. Tlouemy Takoi moka3aTenb 0€30TKA3HOCTH YCTPONCTB, KaKk «HapaOOTKa Ha
otka3 T,», 6oyiee MOTHO MOXKET OBITh Ha3BaH «CPEAHEH HApaOOTKOM Ha OTKa3»?

16. B kakom ciyyae moKa3aTeinbh O€30TKa3HOCTH «CPEIHss HapaboTKa a0
0TKa3a» MOXKET OBITh Ha3BaH «CPEIHUM BpEeMEHEM 0€30TKa3HOU pabOThI»?

17. Kaxkoit MIPUMEPHO MIPOLIEHT 19631 (012171 PaguOdJIEKTPOHUKHN
(mpubopocTpoeHus) npopadoTaeT 0e30TKa3HO, ecii B TY (TEXHUYECKUX YCIOBHUSX)
Ha W3JeNMe YKa3aHO. «CcpefaHee BpeMs 0e30TKa3HOW paboOThI COCTABISET HE MCHEE
3500 u»?

18. VkaxkuTe 3HaYECHHUE 3HAKA «?» B 3aIIMCH JUIA yCTPOUCTBA: T¢p = Ty~ 205 -

19. Kak nonumarts 3anuch B TY Ha ycTpoHCTBO: «95-MIpolieHTHas HapaOoTKa
1o otkaza — He MeHnee 100 u»?

20. Ckonbko BpemeHH (B uacax) mpopabortaer 6e3 otkazoB 99 % ycrpoiicTB
JaHHOTO TWMA, ecinu B TY Ha yCTpOMCTBO 3amucaHO: «HapaOOTKa Ha OTKa3 — HE
menee 3500 u»?

21. Kak cooTHocATCS MEXAy Cco0OW 3HaueHUs TaKuX IOKaszarenei
0e30TKa3HOCTH, KakK «HapaboTKa Ha OTKa3» M «CpelHee BpeMs Oe30TKa3HOU
paboThI», B cClly4ae SKCIOHEHIIMAIbHOTO paclpeielieHusi BpEeMEHH J0 OTKasa
PEMOHTHPYEMOTO yCTPONCTBA JaHHOTO TUTA?

22. Kak monumMmatp 3anmuch B TY Ha ycTpoilcTBO: «95-MpOlEHTHOE Bpems
BOCCTaHOBJICHUSI — HE OoJiee 3 u»?

23. C moMombl0 KaKUX BPEMEHHBIX TOHSATHNH CYASIT O TAaKOM CBOWCTBE
u3Jienuil (3JIEMEHTOB WK YCTPOMCTB), KaK JOJTOBEYHOCTh ?

24. VYxaxXuTe BO3MOXHBIE KPUTEPUU TPEACIHHOTO COCTOSHHUS YCTPOWCTBA
npubopocTpoeHus (PaarodIEKTPOHUKH).
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25. Tloyemy Takoi mMmokazareiib JOJTOBEYHOCTH, KaK «yCTAaHOBJICHHBIN CPOK
CITYXOBI», HE UMeeT (U3UYECKOr0 CMBICIA U, €CTECTBEHHO, HE HCIOJIB3YeTCS IS
2JIEMEHTOB?

26. Jlist kKakuxX U3eIUi UCTIONB3YIOT TaKOW MOKa3aTesb JOJIOBEYHOCTH, KaK
«Ha3HAYCHHBINA pecypc»?

27. B uém cOCTOWT pa3ianyue TaKuX KOMIUIEKCHBIX TOKa3aTesel HaléKHOCTH,
KaK «KO3()PUIUEHT TOTOBHOCTU» U «KO3((PUIIUEHT ONIEepaTUBHOM TOTOBHOCTH»?

K pazoeny 2

1. [ToueMy BepoATHOCTH O€30TKa3HOU pabOTHI 3a BpeMs t, He Oblia BeIOpaHa B
Ka4eCTBE CIPABOYHOU XapaKTEPUCTUKH HAAEKHOCTH (0€30TKA3HOCTH) IEMEHTOB?

2. [louemy B KauecTBE OCHOBHOW CIPaBOYHOW XapaKTEPUCTUKH HAAEKHOCTU
(6e30TKa3HOCTH) 3JICMEHTOB ObLJIa BEIOpaHa MHTCHCUBHOCTH OTKa30B | ?

3. KakoBa pa3MepHOCTh HHTEHCUBHOCTH OTKa30B | 31eMenToB?

4. BmecTo 3HAKOB «7» TIOCTaBbTE HY)KHBIC YHCIIA:

3407 1/4 = ? % na 1000 4 pabots! = ? uT.

5. KakoMy »SJIEKTpUUYECKOMY pPEKHMY M KaKUM YCJIOBHSIM OKCILTyaTalluu
COOTBETCTBYIOT 3HAUCHHSI HHTEHCUBHOCTH OTKa30B | , IPUBOIMMBIC B TOKYMCHTAIIUH
Ha DJIEMEHTHI?

6. B kakoii pyopuke (pasaene) TY Ha 3€MEHThI JaHHOTO THUIA HEOOXOIUMO
UCKaTh CIIPABOYHOC 3HAYCHHE HHTCHCUBHOCTH OTKa30B | ?

7. Kakylo CMBICIIOBYIO Harpy3ky HECyT ClioBa «mpu HapabOOTKe
t, = 20 000 u» B 3amucH Ha PIEMEHTBl PACCMATPUBAEMOT'0 THIA: KHHTEHCUBHOCTD
OTKa30B, MPUBEAEHHAS K HOPMaJbHBIM JKCIUTyaTallHOHHBIM yCIIOBUSIM, — HE OoJiee
O,5>§10_7 1/4 npu Hapadotke t, = 20000 y»?

8. Uro Ha (QuU3NYECKOM ypOBHE TOKa3bIBa€T YHCICHHOE 3HAYCHHE
Kod(ppunreHTa NEKTPUIECKON Harpy3Ku 3jieMeHTa, Hanpumep K = 0,2?

9. Kak onpenensite KO3 OUIMEHT dIEKTPUUECKON HArpy3KH pe3rctopa?

10. Kak ompenensaits Kod)PUIUESHT 2JIEKTPUIECKON Harpy3Ku KOHAeHcaTopa?

11. Kak onpeaensitb K03 PUIUEHT ANEKTPUUECKON Harpy3Ku TPaH3UCTOpa?

12. Kak ompenenats Ko UIMEHT 3IEKTPUIECKONW HArpy3KH HHTETPaTbHOU
MUKPOCXEMBI ?

13. Kak onpenensate KO3IOUIMEHT 3JIEKTPUUECKOW HArpy3Kd »3JIeMeHTa
KOMMYTaIluu?

14. Tlouemy mpu MpOYMX paBHBIX ycloBUsAX rudpuaabie IC MeHee HalEKHBI
B CPaBHEHUU C TIOTYNPOBOAHUKOBEIMU VIC?

15. Yem o0miacHsgeTcs, yTo HanéxHocTh MC cimabo 3aBUCHUT OT CTEHEHU €€
MHTErpalun?

16. Ilouyemy npu npounx paBHbIX ycioBuAX nudpossie UC Gonee HaEKHBI B
cpaBHeHUU ¢ aHamoroBsiMu C?

17. Kakoe mpuMepHO COOTHOIICHHE MEXIy BHE3aIHBIMH M TOCTENIEHHBIMU
OTKa3aMH UMEET MECTO IS MOIYIIPOBOTHUKOBEIX TPUOOPOB?
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18. Yem oObBsCHSETCSA, UYTO BBICOKOOMHBIE PE3UCTOPHI SABISIIOTCS MEHEe
HaIEKHBIMU (IIPU TIPOYUX PABHBIX YCIOBHUSX)?

19. Yem oOBbscHsSETCS, YTO PE3UCTOPbl OOBEMHOTO COMPOTUBIEHUS MPU
MPOYUX PaABHBIX YCIOBHSIX SIBIAIOTCS Oojee HAAEKHBIMU B CpPaBHEHUH C
MIEHOYHBIMH pe3ucTOopamMu, Hanpumep tuna MJIT?

20. UTto o3HauaeT <«3aKOH MAECSATH TPajyCcoB», KOTOPBIA CIpPaBEAJIUB IS
KOHJICHCATOPOB?

21. M3-3a 4ero NOJACTPOCYHBIE M PETYIUPOBOYHBIE PE3UCTOPHI HMEIOT
MEHBIIUMN YpPOBEHb HAAEKHOCTH B CPAaBHEHMHM C PE3UCTOPAMU TOCTOSHHOIO
COTIPOTHUBIICHHUS ?

22. Kak 3amaércs MHTEHCHBHOCTh OTKa3oB B 1Y NPUMEHUTENBHO K
pazpéMam?

23. Tlouemy mnpu NPOEKTUPOBAHUHM YCTPOMCTB BO3HMKAET 3ajaya Mepecuéra
CIIPABOYHBIX 3HAYEHUI HHTEHCUBHOCTH OTKAa30B 3JIEMEHTOB?

24. Kakue ¢akTtopbl MNPUHUMAIOT BO BHUMAaHUWE HA OJTane mnepecuéra
CIIPABOYHBIX 3HAYEHUI HHTEHCUBHOCTH OTKAa30B 3JIEMEHTOB?

25. Kakas ™mojenb (BbIpaXCHHE) B HACTOsHICe BpeMs HaumOOJIee 4YacTo
UCIIONBb3YyETCsl Il Mepecd€ra CIPAaBOYHBIX 3HAYCHUA HMHTEHCHUBHOCTHM OTKa30B
AJIEMEHTOB Ha KOHKPETHBIN 3JEKTPUYECKUN PEXUM U YCHOBHS pabOThl B COCTaBe
YCTPOUCTB?

26. Kak Ha npakTHke Mpu nepecuére CnpaBOYHOro 3HAY€HHUs] MHTEHCUBHOCTHU
OTKa30B AJIEMEHTa MOXHO YYECThb €ro KO3(Q(UIMEHT 3JIEKTPUYECKOM Harpy3Kkud B
cilydae, Korja HOMOIpaMMBbl JUIsl Tiepecuéra OTCYTCTBYIOT ?

27. Kak Ha npakTHKe NMpu NepecuéTe cpaBOYHOr0 3HAYEHHUs] MHTEHCUBHOCTHU
OTKa30B DJIEMEHTAa MOXHO YYecTb TEMIIepaTypy OJJ€MEHTa B clly4ae, KOrnaa
HOMOTPaMMBI JIJIsl Iepecué€ra OTCYTCTBYIOT?

K paszoeny 3

1. Kakue pomylieHHss TPUMEHSIOT TMPU BBIBOJIE OCHOBHBIX PACUETHBIX
COOTHOLIEHMH, - UCHOJAB3YEMBIX  JUId OLIEHKM IIOKa3zaTened O€30TKa3HOCTH U
nokasaresieil peMOHTONPUTOJHOCTH YCTPOMCTB, 0a3UpysICh Ha CHPABOYHBIX JAHHBIX
0 MOKa3aTeNsiX 0€30TKa3HOCTH U BOCCTAHABIMBAEMOCTHU JIEMEHTOB?

2. 3aluIIMTe OCHOBHOE PAacu€THOE COOTHOIIEHHE ISl OLIEHKH BEPOSITHOCTU
0e30TKa3HON PAa0OTHI YCTPOMCTBA, OCHOBBIBASCh HA IOKa3aTeNlsIX OE30TKa3HOCTHU
JJIEMEHTOB.

3. 3anummuTe OCHOBHOE PacyéTHOE COOTHOILLIECHHUE MJisi OLUEHKH BEPOATHOCTU
0e30TKa3HOH pabOTHl YCTPOWCTBA B Cllydae CIHPABEIJIMBOCTU JJI DJIEMEHTOB
AKCIIOHEHIIMAJIBHOI'0 3aKOHA HAJEKHOCTH.

4. 3anumuTe OCHOBHOE pacY€THOE COOTHOLIEHUE JUIsl ONPEEIICHUSl CPEIHETO
BpPEMEHM BOCCTaHOBJIEHUS] YCTPOWCTBA, OCHOBBIBASICh HAa MIOKA3aTENIAX O€30TKa3HOCTH
U [IOKa3aTeNAX BOCCTAHABIMBAEMOCTH DJIEMEHTOB.

5. YeMm NpUHIMIHAIBHO OTIMYAIOTCS MEXAY COOOM CYHIECTBYIOUIUE METOMAbI
pacuéra rnokasaresiei HaJJEXHOCTH YCTPOUCTB?
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6. Uro BBICTymaeT B KauyecTBE MCXOAHBIX JAHHBIX NPU BBINOJHEHUU
OPUEHTHPOBOYHOTO pacuéra rmokazareiei HaéKHOCTH YCTPOINCTB?

7. Ha  kakoM  3Tane  MOpPOEKTUPOBAHUSA  YCTPOWCTBA  BBIMOJHAIOT
OPUEHTHPOBOYHBIN pacyET moKaszaTeseil ero Haa&KHOCTH ?

8. Kak BbImonHsieTCA Y4Y€T DIEKTPUUYECKOTO0 pEeXHMa W YCIOBUH pabOThI
AJIEMEHTOB [PU OPUEHTUPOBOYHOM pacuére rnokaszaTesieid HaJEKHOCTH?

9. B uém cocrouT HazHauyeHHWe OOOOMIEHHOTO  HKCIUTYyaTallMOHHOTO
koappurmenTa (uHaue  HaA3pIBAGMOTO  KOX(PQUIMEHTOM  SKCILTyaTallWH,
OKCIUTyaTallMOHHBIM K03 uimeHTOM)?

10. /Inst xakoro mepuoaa dkciutyatauuu (Ha | -xapakTepucTHKe) yCTpOHCTBa
BBITIOJIHSIETCS pacy€T ero nokasaresueil 6e30TKa3HOCTH ?

11. Kakumu JonymeHus MU TOJb3YIOTCS IPU BBIIOJHEHUU OPUEHTUPOBOYHOTO
pacuéra rnokasareyieid HaJJEXHOCTH YCTPOUCTB?

12. Kak npu opMeHTHPOBOYHOM paCUETEe OMPENEIAIOT 3HaUYeHne 0000IIEHHOTO
AKCIUTYaTallMOHHOTO KO3 PUIIMEeHTa, YeM PYKOBOJCTBYIOTCS ?

13. 3 xakux IOKYMEHTOB OepyTcsl CIpaBOYHbIE 3HAUEHUS MHTEHCUBHOCTEH
OTKa30B AJIEMEHTOB NP BHINIOJHEHUU pacu€Ta Mmoka3aTesie Hal€KHOCTH YCTPOUCTB?

14.B 4éMm COCTOMT NPUHIMIHAIBLHOE OTJIUYHUE YTOUYHEHHOTO pacuéra
nokaszatesiell HaJEKHOCTH YCTPOcTB (pacuéra ¢ yuéToMm 3HaueHui K 3JIEMEHTOB U
YCJIOBUH MX paOOThI B COCTaBE YCTPOUCTB) OT OPUECHTHUPOBOYHOTO pacuéra?

15. Ha kakom sTame MpOeKTUPOBAHMS YCTPONCTBA BBIMOJHSIOT YTOYHEHHBIN
pacu€r rnokasaresei ero Hai€KHOCTH ?

16. Yto paccmarpuBaeTcsi B Kaue€CTBE MCXOJHBIX JaHHBIX JJI1 YTOUHEHHOTO
pacuéra rnokasaTesei HaJIEKHOCTH YCTPOHCcTBa?

17.Tlouemy pacu€THble 3HAYeHUS TaKUX T[OKa3aTene Oe30TKa3HOCTH
YCTPOWCTBA, KaK HapaboTKa Ha oTKa3 [, M cpenHee BpeMs 0€30TKa3HOW padoThl Ty,
MOTYT HE UMETh (PU3UUECKOTI'0 CMbICa?

18. Uem oObsicHseTcsi (Ha (U3MYECKOM YPOBHE), YTO IHMKIUYHOCTH PaOOTHI
YCTPOMCTB MOXKET CYIIECTBEHHO CHU3UTh PEaIbHbI YPOBEHb UX HaIEKHOCTHU ?

19.Yto Takoe - MHTEHCHMBHOCTh OTKa30B 3JeMeHTa (ycTpoiicTBa) 3a CU€T
UKJIMYHOCTU PAOOTHI?

20. KakoBbI pa3MepHOCTh U MPUMEPHbIC 3HAYEHUSI MHTEHCHUBHOCTH OTKAa30B,
00yCIJIOBIICHHBIE LUKINYHOCTHIO paOOThl TUIOBBIX 3JIEMEHTOB PAANO3JIEKTPOHUKU U
npuOOpPOCTPOCHUS?

21. B yémM COCTOMT CMBICI TaKOW XapaKTePUCTUKH, KAK <«4acToTa IUKIOB
paboTHI YCTPOMCTBA»?

22. [Ipn xakoM 3HAYEHUM YaCTOTHl LIMKJIOB PabOThl LMUKIMYECKUN XapakTep
pabOThL YCTPOUCTBA MOXKET CYIIECTBEHHO CKa3aThCs Ha PealbHON ero HaJéKHOCTH?

23. 0T 4ero 3aBUCUT JOCTOBEPHOCTh pacyéra IoOKa3zaTelied HaaEKHOCTU
YCTPOUCTB?

24.Yto o03HaYaeT NPUHIMI CTATUCTUYECKOM YCTOMUMBOCTH TOKazarenen
0€30TKa3HOCTH IJIEMEHTOB?

25. Ha uéM ocHOBaH NpUHLMI pacuéTa roka3aTesie HaAEKHOCTH YCTPOUCTB B
Clly4ae pa3HbIX 3aKOHOB paclpe/ieJICHUs] BpEMEHHU JI0 OTKa3a?

26. UTo moOHUMAIOT MOJI MOCTENEHHBIM OTKa30M yCTpoicTBa?



27. Kakue mpuuMHBI CIOCOOCTBYIOT BO3HHUKHOBEHHMIO TOCTEIEHHBIX OTKAa30B
YCTPOUCTB?

28. K pacuéry xakoi BeTUYMHBI B KOHEYHOM HUTOT'€ CBOJIUTCS OLIEHKA YPOBHS
napamMeTpuyecKor Haa&KHOCTU YCTPOMUCTBA?

K paszoeny 4

1. B uéMm oTauuyMe NOCTOSHHOIO pPE3epBUPOBAHUA OT PE3EPBUPOBAHUS
3aMelleHueM?

2. Kakumu mnpuémaMu MOXKET BBINOITHATHCA MEPEKIIOYEHUE B Cilyyae
pe3epBUPOBAHUS 3aMEIICHUEM ?

3. Urto  sBmsercs  OCHOBHOM  KOJMYECTBEHHOM  XapaKTEpPUCTUKOU
pe3epBUPOBAHUS ?

4. Kakoe pe3epBUpOBaHUE HA3bIBAIOT 1yOJIMPOBAHUEM 7

5. B uém omiMuume  pa3nenbHOrO  pe3epBHPOBAHUS  OT  OOWIETO
pe3epBUPOBAHUS ?

6. B kakux ciyyasix MOCTOSSHHOTO PE3epPBUPOBAHUS NPUHIMIHAIBHO Ba’KE€H
XapakTep OTKa3a 3JIEMEHTOB PE3EPBUPYEMOro y3Ja: «KOPOTKOE 3aMbIKaHHUE» WU
«OOpBIB»?

7. Kakue cmnocoObl coeqMHEHUs] 3IEMEHTOB pPE3EPBUPYEMOIO y3ja MOTYT
OBITh UCIOJIB30BAHBI B CJIy4ae MOCTOSIHHOTO PE3E€PBUPOBAHUS ?

8. B kakux cinydasx mpuOeraroT K mocieoBaTeIbHOMY CIIOCO0y COeUHEHNUs
AJIIEMEHTOB PE3EPBUPYEMOTO y3JI1a MPU NOCTOSHHOM PEe3ePBUPOBAHUU ?

9. B kakux ciayudasx npuOeraroT K IMapaiebHOMY CHOCOO0Y COEIMHEHHS
AJIIEMEHTOB PE3EPBUPYEMOTO y3JI1a PU HOCTOSHHOM PE3EPBUPOBAHUU ?

10. B kakux ciaydasx npuOeraloT K CMEUIaHHOMY CIOCOOy COEIUHEHHUs
AJIIEMEHTOB PE3EPBUPYEMOTO y3ila HPU OCTOSHHOM PE3EPBUPOBAHUU ?

11. B uéM cOCTOWT OTJIMYME MapaieNbHO-TIOCIE0BATEIbHOM CXEMbl OT
MOCJIeIOBATENBHO-IAPAIIICIABLHON CXEMBI B CiIydae MOCTOSSHHOTO Pe3epBUPOBAHUS ?

12. B 4éM cocTOSAT OCHOBHBIE JOCTOMHCTBA MOCTOSIHHOTO PE3EPBUPOBAHUS 10
CPAaBHEHUIO C PE3EPBUPOBAHUEM 3aMEILIEHUEM ?

13. B 4ém cOoCTOST OCHOBHBIE HEJOCTATKU MOCTOSHHOTO PE3EPBUPOBAHUSA 1O
CPaBHEHHIO C PE3ECPBUPOBAHUEM 3aMELICHUEM ?

14. Ha ypoBHE KakuX CTPYKTYPHBIX €IUHUIl OOBIYHO BBITOJHSIOT MOCTOSTHHOE
pe3epBUpOBaHUE B Cilydasx, KOIJIa XapakTep OTKa3za (KOpOTKOE 3aMbIKAHWE WIIH
OOPpBIB) DJIEMEHTA PE3EPBUPYEMOTO y3JIa SBISICTCS MPUHIMITHATBHBIM C TOYKHU 3PCHUS
HaJEKHOCTHU y371a B LIEJIOM?

15.B kakux pexumax HarpyeHusi MOTyT HaXOJIUThCS PE3EPBHBIC AIEMEHTHI /10
UX BCTYIUICHHS B pabOTy MPH pe3epBUPOBAHUY 3aMEIICHUEM ?

16.Yto Takoe Harpy>KEHHbIN PE3EPB WIH «TOpsSUYEe Pe3EPBUPOBAHUE?

17.Yt1o Takoe 00JerYEHHBIN Pe3epB WU KTEMII0E PE3EPBUPOBAHUE?

18.Yto Takoe HEHArpy>KEHHbIN PEe3EPB WK «XOJOJIHOE PE3EPBUPOBAHUE?

19.B uéM cocTosST OCHOBHBIE JIOCTOMHCTBA PE3€PBUPOBAHUS 3aMEIICHUEM 10
CPaBHEHUIO C MOCTOSHHBIM PE3€PBUPOBAHUEM ?
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20.B 4€m cOCTOSIT OCHOBHBIE HEIOCTATKU PE3EPBUPOBAHUS 3aMEIICHUEM 10
CPaBHEHHUIO C MMOCTOSTHHBIM PE3ePBUPOBAHUEM ?

21.Tlouemy mns ycrpoiicTB mudposoit 00padoTku nadopmarmu (3BM u T.11.)
HE UCIOJIb3YIOT pe3epBUPOBAHUE 3aMEIICHUEM ?

22.Ha ypoBHE KakuX CTPYKTYpPHBIX €IUHUI] OOBIYHO  BBITIOJTHSIIOT
pe3epBUPOBAHUE 3aMEILIEHUEM ?

K pazoeny 5

YTOo NOHUMAIOT MOJ1 SKCIUTyaTallMOHHON HAJIEKHOCTbIO YCTPOUCTB?

Yro Takoe nporpamMmma obecredeHus: HaaEKHOCTH ?

B kakux ciydasx pazpabaTbeiBaeTcs IporpamMma o0ecreyeHust Haa&KHOCTU ?
YTo MOHUMAIOT IOl HOPMO HAJEKHOCTH ?

[lepeuncnure OCHOBHBIE CXEMOTEXHHUYECKHE METOABI  TOBBIIICHUS
HaJIEXKHOCTU YCTPOMCTB.

6. Urto Takoe KBa3upe3epBUPOBAHUE?

7. YKaXuTe OCHOBHBIC METOJIbI TIOBBIIIICHHS HAIE)KHOCTH YCTPOICTB Ha dTaIe
MIPOEKTUPOBAHUS.

8. IloueMy cHWXEHHE 3HAYCHHH KOIP(OHUIMEHTAa HATPY3KH  MOXKET
CYILIECTBEHHO YBEJIMUYUTh 0€30TKa3HOCTh dJIEMEHTa?

9. [louemy mnpu omnpeae’aeHUH 3HAYCHUS  KoOd(DPUIMEHTAa  Harpy3Ku
KOHKPETHOTO 3JIEMEHTa HEOOXOJMMO YYMTHIBATh MPOM3BOJICTBEHHBIH pa3dpoC Kak
napameTpa 3TOro 3JIEMEHTa, TaK U MapamMeTpoOB COCEIHUX PJIEMEHTOB?

10. Vkaxxute  peKOMEHAyeMble ~ 3HadeHHs  KOX(P(GUIMEHTOB  HArpy3Ku
AJIIEMEHTOB.

11. Kak cnenyer BbIOMpaTh MaTepualibl KOHCTPYKUUWA YCTPOMCTB, UTOOBI
obecreynTh TPeOOBaHUS K JONTOBEYHOCTH (PECypCy, CPOKY CITyKObI)?

12. Yto Takoe TpeHUPOBKA IJIEMEHTOB?

13. JIns kakux 3JIEeMEHTOB B 00111eM citydae 3(pdeKTUBHA TPEHUPOBKA?

14. B uém oTaMYEe TEPMOTPEHUPOBKHU OT IEKTPOTEPMOTPEHUPOBKH ?

15. Iloyemy  TpeHupoBKa He sBIseTcs OSPHEKTUBHOM IS  DJIEMEHTOB
KOMMYTaIUuu ?

16. Uem oOBsiCHsIETCSI TO, YTO aBTOMAaTH3allUsl MPOU3BOJCTBA TO3BOJSET B
3HAYUTEIBLHOM CTETIEHH MOBBICUTH HAJEKHOCTh YCTPOMUCTB?

17. Y10 noHMMAIOT NOJI TEXHOJOTUYECKUM MPOTOHOM yCTPOMCTB?

18. Kakas menp mnpecneayercs NPOBEIECHUEM TEXHOJIOTMYECKOrO IPOroHa
YCTPOUCTB?

19.B 4ém COCTOWT TNPUHIUMNHAIBHOE OTIMYWE  WHAWBUAYAIBHOTO
MPOTHO3UPOBAHUS OT TPYIIIOBOTO?

20. Ha 4ém oCHOBaHO WHIWBHIYalbHOE MPOTHO3HPOBAHUE pPACIIO3HABAHHEM
o0pa3oB?

21.[loueMy WHOWBUAYyadbHOE MPOTHO3MPOBAHHE IO HHPOPMATHBHBIM
nmapaMeTpaM Ha3bIBAIOT <«WHIUBUIAYaJbHBIM TPOTHO3WPOBAHWEM pPaCIO3HABAHHEM
o0pazoB»?

aogkrwbdE
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22. Yto noHUMAIOT 101 UHPOPMATUBHBIM MTAPaMETPOM dJIeMEHTa?

23. UTo NOHUMAIOT MOJ1 MPOTHOZUPYIOUTUM IIPABUIOM ?

24.Yto Takoe OOydYaroIMid 3KCIEPUMEHT, B UYEM COCTOUT €ro OCHOBHOE
Ha3HauYeHue?

25. Ha yém ocHOBaH MeTO/ MOPOTOBOM JIOTUKHU ?

26. B xakoMm BHJI€ MOXET OBITh MPEACTaBICHO MPOTHO3UPYIOIIEE MPaBUIO B
METO/I€ TIOPOTOBOM JIOTUKH ?

27.YT0 MOHMMAIOT TOJ, MaTeMaTHUYeCKOW MOJIEIbl0 MPOTHO3UPOBAHUS B
Clly4ae MpOTrHO3UPOBAHUS SKCTPAIOIISIIUE napameTpa?

28.UYto moHMMAIOT  MOJ ~ IIaroM  MPOTHO3UPOBaHUS B 3ajavax
MPOTHO3UPOBAHUS IKCTPATIOJSALIUECH ?

29. Uto Takoe oOpaTHOE MPOTHO3UPOBAHHUE?

30. Kakue moaxopl UCMOIB3YIOT MPU MPOTHO3UPOBAHUU PA0OTOCTIOCOOHOCTH
MHOTOIapaMeTPUUECKUX YCTPOUCTB?

3. JABOPATOPHBIE PABOTbI, UX KPATKOE
COJEPXAHUE U OFBEM BUYACAX

[Tepedens 1abOpPaTOPHBIX padOT, MpeIaraeMpIX CTyAeHTaMm [3, 4]:

1. Uccnenoanue HaaéxHoctu POY wmomenupoBanmem Ha DBM oTka3oB
9JIEMEHTOB (BBIOOpP YCJIOBUU MOJICIMPOBAHMSI OTKA30B AJIEMEHTOB, MOJCIUPOBAHKE
0TKa30B, 00paboTKa uHpopmaluu 06 otkazax Ha 9BM, nonyyeHne KOJIMUEeCTBEHHBIX
nokasareneil Oe3oTkazHoctd POV, dmsuueckas HHTepIHpeTalusi MOTYyYEeHHBIX
pe3yabTaToB) — 4 .

2. IlpoBepka MpaBUJILHOCTU BBIOOpAa 3JEMEHTOB 3JIEKTPOHHOTO Kackajaa Io
k03 dunmenTaM snekTpuyuecko Harpy3ku (MojenupoBanHue Ha DBM mporecca
(GYHKIHOHUPOBAHUS AIEKTPOHHOIO Kackaja, orpeJeneHue 3HaYeHUN
KOA((PUIIMEHTOB 3JEKTPUUYECKONM HArpy3Kd, COOTBETCTBYIOIIUX HKCTPEMATbHOMY
peXUMY pabOThl 3JIEMEHTOB, MPUHITHE PEUICHUN O MPaBUIBHOCTH HMCIOJIb30BAHMS
9JIEMEHTOB 10 KO3(PPHUITHECHTAM UX IJICKTPHUCCKON Harpy3ku) — 4 4.,

3. Ot100op TpaH3UCTOPOB TOBBIIIEHHOTO YPOBHSA HAAEKHOCTH METOIOM
WHMBUAYAJILHOTO  TPOrHO3MpoBaHus (MojeiaupoBanne Ha OBM  pesynbTaToB
o0yyaromero 9SKCHEpUMEHTAa TMPUMEHHUTEIBHO K OUIOISPHBIM  TpPaH3UCTOpaM,
OIpEIeNICHNE TOPOTrOBBIX YpPOBHEH HH(POPMATHUBHBIX MapaMETPOB, MPeoOpazOBaHUE
MHPOPMATUBHBIX TapaMETPOB B JIBOMYHBIE CHUTHAJIbI, MOACYET BECOB JBOUYHBIX
CUTHAJIOB, OIPEENICHUE pellaronie QyHKIMU U KaXIOro 3K3eMIuiipa o0ydaromen
BBIOOPKH, MOMYyYEHHE MPOTHO3UPYIOIIEro MpaBWjia W MPEJCTaBIEHUE €ro B BHUJE
JIOTMYeCKO# Ta0uIIb) —4 .

4. WupuBuayalbHOE MPOTHO3UPOBAHME IMApaMETPUUECKON  HaaEXHOCTH
OUITOJIIPHBIX TPAH3UCTOPOB METOI0M MMUTAIMOHHBIX BO3JeHCTBHN (MOIETHMPOBAHNE
HKCIIEPUMEHTAIBHBIX JaHHBIX, IOCTPOCHHE 3aBUCUMOCTEH (PYHKIIMOHAIBHOIO
napamMeTpa OT UMHUTAILMOHHOTO (hakTopa U BPEMEHH padoThl, MojydyeHue (yHKIUU
nepecuéra HapaOOTKM Ha 3HAYEHUE HMHTALMOHHOIO (akTopa, MPOTHO3UPOBAHUE
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(YHKIMOHAIBHOTO TIapaMeTpa M TapaMEeTPUUYECKOW HaJEKHOCTH DK3EMIUIIPOB
KOHTPOJIbHOHM BBIOOPKH, OTPEICIICHNE CPEIHEH OIMIMOKH MPOrHO3UPOBaHUs) — 4 4.

CryneHTtaMm 3a04HOM (hOpMBI OOYyYEeHHS OOBIYHO TPEIJIArar0TCs IEPBHIC JIBE
nabopaTopHbIe pabOTHI.

4. KOHTPOJIBHASA PABOTA

4.1. Conep:kaHue KOHTPOJIbHOH padoThI

KoHnTponbsHas pabota npenycMaTpuBaeT pacu€T nokazaresnei 6€30TKa3HOCTU U
peMoHTOonpurogHocty POY. BhHavase ¢ HCHOJIB30BAHMEM CXEMOTEXHUYECKOTO
pelIeHUsT MW YCIOBUM OJKCIUIyaTallUM YCTPOMCTBA MIpelaraercs BbITIOJIHUTH
OpPUEHTHPOBOYHBIN pacu€r mnokazareneid HanéxHoctu POY, a 3arem ¢ yué€Tom
BBIOpDAHHBIX THUIIOB M THUIOPAa3MEPOB DJIEMEHTOB, a Takxke HHPOpPMaLUU O
pe3ynbpTaTax KOHCTPYKTOPCKUX PACYETOB — YTOUHEHHBIN PACUYET MMOKA3ATEICH.

4.2. UcxoaHble TaHHbIE

1. Homep BapHaHTa  DJJCKTPUYECKOW  MPUHIUIHAIBHON  CXEMBI
byHKIMOHATBHOTO y31a (Tadu. 4.1).

2. KonnuecTBO aHANOTMYHBIX (YHKIMOHAIBHBIX y310B B POV (cormacHo
TaOJIUIIE TPUTIOKCHUS).

3. Ycnous sxcrutyarauuu o 'OCT 15150-69 nsnis ucnosiHeHus, yKa3aHHOTO
B TaOJUIIE PUITOKCHHS.

4. 3ananHoe (nHTepecytoriee) Bpems padorer POY t, = 1000 u.

5. Tpebyemoe 3HaueHHE BEPOSATHOCTH Oe30TKa3HOUM paboTel POV 3a Bpewms i,
(coryiacHO Ta0JIMIIe TPUITOKEHUS).

6. 3amanHoe BpeMs BoccTaHOBIeHus POV 1, =2,54.

7. TpeOyeMoe 3Hau€HHE BEPOSTHOCTH BOCCTaHOBiIeHHs POV 3a Bpems 1, He
menee 0,95.

8. Ileperper B Harperoii 30He (IO pe3ysibTaTaM pacyéra TEIIOBOTO PEKHUMA
P3Y) AT,=22°C.

9. Cpemnmii meperpeB Bo3ayxa BHyTpu PDY (mo pesymnbratam pacuéra
TeruioBoro pexuma) AT, = 18 °C.

KonkperHble ucxoiHble AaHHble I . 1-3 U S5 OepyTcs CTyAEHTOM U3
TaOIMLbL TPUIOKEHUST MO JBYM MOCIEIHUM LU]paM HOMepa 3a4ETHOW KHHXKKH.
CryAeHTbl, UMeIole HOMep 3a4€THOM KHMKKH, MpeBbIMIatonuil yncino 36, Oepyt
ANEKTPUUECKYIO CXeMY (DYHKIIMOHAJBHOTO y37a M HMCHOJB3YIOT JOMOJIHUTEIbHYIO
nH(popManuio K Hel coryiacHo BapuaHTy 6 1abi. 4.1, ocTaabHbIE UCXOJIHBIE JaHHbBIE —
B COOTBETCTBHUHU C MOCIeAHEH POl HoMepa 3a4ETHON KHIKKH.
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Tabmuma 4.1

BapI/IaHTBI QJICKTPUYCCKHUX NPUHOUITHAIIBHBIX CXEM

Bapna

o Cxema JlononHuTenbHast UHPOpMAaLHs
1 . HanpspbkeHrne BXOIHBIX UMITYJTBCOB
[TponopuroHaIbHO-UHTETPUPYIOIIUN Uux s = 0...100 B:
bmIbTp ' ’
CKBaXHOCTh Q =4
? T
C1
ﬁ N
2 JudpdepeHunanbHbIA BeIxozHOE HampsikeHue
YCUJIUTENb
Rl RA U BEIX R43J B _U
U1 14 R2 é Rlg RL
rR2 U BBIX R3
U BX 2
DA1 UBXJ_, UBX2 = 00,1 B
R3
3 Ios10c0BOIt HUIBTP Pe3onancHas yacroTa
1 RL+ R2
1ot [ ook [
Rl 2 2p V RIR2R3CIC2 -
DAl
— Ux=01...02B
R2
4 HuBepTupyromuii ycunurenb Koaddumuent nepexaun
R2 K =- R_2 1 :
] R R2 R2 Regm R2
1 .. RR, R.& Rig
DAL |y Koy
() BbIX
P

Koy 1 Ryx — ko3 puiinenT ycuseHus 1 BXO/I-

Hoe conpoTuBieHue DAL,
Ui =01...05B
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[Tponomxenue tabdmn. 4.1

+U R2
RL | SNDAL (U,
.

E:pna Cxema JlononHuTenbHas UHGOpMALHs
5 I'eneparop YactoTta
R1
1 f = 0,23
| 2R33
CI1Ril nfﬁ L 500
S M & R2g
—C1 /
R2
R3
6 HcToyHMK OOPHOTO HAIIPSIKEHUS

BrixogHoe HampshkeHue

U gR2 +19

cT V1 gR_3 .

BEBIX — U

U

er V1 — ganpspkeHue cTadmIn3auu
aneMenTa V1

7 JoO6poTHOCTH
o =l€i+ R5(R2+ R1) §
: 2é R1R2 a:
I
j>‘_) U =0,1...02B
DA2
8

R2
[
L1
o DAL |u BBIX
b

A4

Koadunuent nepenaun

R1+ R2
R1

K =

Ui =01...05B
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Oxonuanue tadim. 4.1

E:pna Cxema JlomostHUTENbHAsT HHPOPMAIIHST
9 CyMMaTOp-BBEIUYUTATEND BuIxo1HOE HapsHKEHUE
R1
Ul: |:| | R5 R5 R5 R5
R2 R5 UBBIXZEU1+EU2+?3U3- au4,
e B {1
R3
U3 >_| I—.
ul ..,u4=01.05B
R4 DAL U BBIX
U4 o
R6

Tunel aKkTUBHBIX OSJEMEHTOB, 3HAUYCHHUS I[apaMETPOB = PE3UCTOPOB U
KOHJICHCAaTOPOB YKa3aHbl B Ta0J. 4.2.

Tabmnuma 4.2
Hudopmanus 00 >7I€MEHTaX JIEKTPUUECKUX CXEM
Bap [epBuuHbIi mapameTp (JAEMEHT CXEMBbI)
PR P P B N B
. 71’?0% 12% i’go% 2102% 1';% (l??,% ﬁo% KC 133A | K140 V17
5 i%% i,?o% 2175% 11810% 1'720% gfgyo ig% KC 168A | K140 V111
2 i,go% i,%% 1,20% 21010% 5’;%% ?_C%% 1;10% KC 156A | K140 VI8
e o o i | 2 [ 25, s
c i,%% 91,;0% C’;,%% 1;320% i%% ?_ng% ﬁo% KC 168A | K140 V17
3 A R M N e R P
9 izs ) 12% C’;,i’vo% 21020% 5’;%% g’g% 1;10% KC 156A | K140 VI8

Ipumeuanus: 1. ConporuBnenue pesucropa R6 npunsate paBHbiM 3 KOM + 10 %,
émMkocTh KoHaeHcaropa C2 — paBHoit 0,47 Mx® + 10 %.
2. JlomyckaeTcsi UCIOJIb30BaTh MHTErpajibHble MUKpocxeMbl cepuid 140 u KP140.
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4.3. 3agaHue HA PacYETHYIO YaCTh PadoThI

1. BeInogHUTh OPUEHTUPOBOYHBIA pacu€T mokazaresieil 6e3oTkazHoctu POY
COTJIACHO BapUaHTY 3aJaHUs.

Pacuéry mojyuiexar cienyromue mokasarenn 0e30TKa3HOCTH: a) HapaOoTKa Ha
otkaz T, 0) 99-nporeHTHass HapaboTka a0 OTKa3a 7Ty=g9 o, B) BEPOSTHOCTH
0e30TKa3HON paboTHI 3a 3aJJaHHOE BpeMms .

2. BpINMoaHUTH YTOUHEHHBINH pacy€T mokaszatenei 6e3oTkazHocTu. [lpu yuére
yCTIOBHI pabOTHI MPUHSITH BO BHUMaHUE CIIEAYoNue GaKkTOphI:

a) DJIEKTPUUYCCKUI PEIKUM IJIEMEHTOB (KO3 PUIIMEHTHI HATPY3KH);

0) Temrieparypy (MakCUMaIbHYO);

B) OTHOCHUTEIBHYIO BJIQKHOCTb.

Ecnu mwalineHHoe 3HaueHHe TIOKazaresis O€30TKAa3HOCTH HE  OTBEYaeT
TpeOOBaHMIM, YKa3aHHBIM B UCXOJHBIX JAHHBIX, TO HEOOXOAMMO NMPUHATH MEPHI IO
00ecreyeHuIo HaJEKHOCTH.

3. Paccuutarh crenmyroonme MokasaTeld PEMOHTONPHIOJHOCTH: a) CpeIaHee
BpEMsi BOCCTAHOBJICHUS Tj;; 0) raMMa-IpoICHTHOE BPeMsl BOCCTaHOBJICHUS Tipu Y = 99

%, B) BCPOATHOCTH BOCCTAHOBIICHU 3d BPCMA Ts.

4. Ecmm IMOJTYUYCHHOC 3HAYCHHUC II0Ka3aTCJId ~BOCCTAHABINMBACMOCTH HC
OTBCYACT TpC6OBaHI/I$IM, YKAa3aHHBIM B HUCXOIHBIX HAHHBIX, TO CICAYCT NPCIAJIOKUTD
MCPOIIPHUATHSA 110 IMOBLIIICHUIO PEMOHTOIIPUTOJJHOCTH.

4.4. Metoauveckue YKa3aHMs 110 BbINOJTHEHUIO padoThI

1. TIlepen BHIIOJIHEHHEM  OPUEHTHPOBOYHOIO  pacuéra Mokazarenei
0e3otkazHoctu POY cienyer pa3obpatecs ¢ npumepoM pacuéra [2, nmpumep 5.3, c.
56-58].

2. J1ns BBIMOJTHEHUS] YTOYHEHHOro pacuéra mokasaresneil 6e3oTkazHoctu POY
PCKOMEHIyeTCS paccMOTpeTh npumMep pacuéra [2, npumep 5.4, c. 58-62].
[locnenoBaTeIbHOCTD BBIOMHEHUS] YTOYHEHHOTO pacuéTa noka3areseil HaJéKHOCTH:

2.1. OnpenennTsb K03PGULKUEHTHI HATPY3KHU 3JIEMEHTOB, JJIS YEro:

BBINIOTHUTB AKCIPECC-aHAIU3 AJIEKTPUYECKON cXeMbl (DYHKIIMOHAIBLHOTO
y3J1a U OLEHUTh IPUMEPHBIA YPOBEHD JIEKTPUUECKON HArPY3KHU HA JIEMEHTAX;

BbIOpAaTh THUMBI MACCHUBHBIX OJEMEHTOB M C YUY4€TOM pe3yJbTaToB,
MOJIYYCHHBIX B MPEAbIAYLIEM IYHKTE, BbIOpaTh MX THIOpa3Mepbl. TUIopasMepsl
ONPEACIIAIOTCS HOMUHAJIBHBIM WM MPEJENIbHO JTIOMYCTUMBIM 3HAaY€HHUEM OCHOBHOM
HKCIUTYaTallMOHHOM DJIEKTPUYECKOW XapaKTepUCTUKU dJEMEHTa, HalpuMmep: Uis
PE3UCTOPOB — MOIIHOCTBIO paccerBaHusl, ISl KOHAEHCATOPOB — JOMYCTUMBIM
HarpspKeHUeM Ha OOKJIaJKax u T.[I;

OLICHUTh 3HAYEHUSI KO3(P(PULHUEHTOB 3JIEKTPUUYECKON HArPY3KH SJIEMEHTOB.
[Ipy 3TOM HEOOXOAMMO NPHUHATH BO BHHUMAHHE HKCTPEMAIbHBIA PEKUM PabOTHI
KaxJ0ro 3neMenTa. Jlomyckaercs norpemnocts a0 20...30 %.
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2.2. Ompenenutb TeMIepaTypy Ha KopIycax »3JIEMEHTOB C YYETOM
neperpeBoB AT, u (wmu) AT,. Ilpu BBIOJHEHHUH 3TOW PabOTHI PEKOMEHAYETCS
PYKOBOJICTBOBAThLCS IipuMepoM pacuéra [2, npumep 5.4, 1. 2, c. 60, 61].

2.3. Onenuth mokasatesin 0e30Tka3zHocTh PDY aHanmoruuHo mpumepy [2,
npumep 5.4, mn. 3—7, c. 61]. [lpu omnpeneneHun ais CHPABOYHBIX 3HAYCHUMN
WHTEHCUBHOCTEM  OTKa30B  MOMNPABOYHBIX  KOA((PUIIMEHTOB,  YUUTHIBAIOIIMX
Ko (PUIMEeHThl ~ HAarpy3Kd W TEMIepaTtypy, MOXHO  BOCIOJb30BaThCA
HoMorpammamu Jm6o Qopmymramu (2.18)—(2.20), ecnu uUMEIOTCI COMHEHHS B
MIPaBOMEPHOCTU MCMHOJb30BaHUS HOMOTpamM. JIjis y4é€Tta BIMSIHUS OTHOCHTEJIBHOU
BJIIQKHOCTH PEKOMEHIYETCSI BOCIIOIB30BaThCsI InTeparypoit [1, npun. 3, Tadm. 113.2,
c. 311].

2.4. Tlpyu HEoOXOAMMOCTU TMPHUHATH MEpPbl MO OOECHEYeHHIO MoKa3aTels
0€30TKa3HOCTH, YKa3aHHOT'O B UCXO/HBIX JIaHHBIX.

3. BeimonuuTh pacuy€r mokazarelied PEMOHTONPUTOAHOCTH AHAJIOTUYHO
npuMepy pacuéra [2, npumep 5.4, mm. 8, 9, c. 61, 62].

4. Tlpu HEO00XOAMMOCTHU MPUHSATH Mephl 1o MOBBILLICHUIO
peMoHTonpurogHoctu POY.

4.5. PekoMeHIallU U 10 BHINOJHEHUIO IKCIIPECC-aHAIN3a
3JIEKTPUYECKOI cXeMbl (PYHKIMOHAJIBHOI0 y3J1a

B ta6n. 4.3-4.11 npuBonarcs BeIpaXXeHusi, KOTOPHIMU MOKHO TIOJIb30BAThHCS IS
BBITIOJTHEHHUS SKCITPECC-aHAIN3a AIEKTPUYECKUX CXEM B COOTBETCTBUM C BapUAHTAMHU
tabn. 4.1. B popmynax npunsaTel Takue obo3Hauenus: U — nanpsokenue, | — ok, P —
MOIIHOCTh. Mcnosib3yemble B 3TUX O0O3HAYEHUSX WHAEKCHI BBIOpAaHBI TaK, YTOOBI
OBLJIO MOHATHO, K KaKUM 3JIEMEHTaM WJIU LIETsIM OTHOCATCA BeauuMHbl. Hekotopbie
npUBeAEHHBIE BBIPAKEHUS HOCST MPUOIMKEHHBIN XapakTep, HO OHU MPUTOJHBI JJIs
WHKEHEPHOM OIeHKU Kod(hduiuenTtoB Harpy3ku. [ns peranpHOro pacuéra
DIIEKTPUUIECKUX CXEM PEKOMEHAYETCsI 00paTtuThes K padote [18].

Ta6muma 4.3
BapuanT 1. [IponopruoHanbHO-UHTETPUPYIOIIHHA QUIBTP
2 U
21 O — U BX
zl= |(RL+R2) +&—= =
S = "
Urg =1 R Ur, =1 3R2 Peo =1
Tabnuna 4.4

BapuanTt 2. [luddepeHnmanbHplii yCHIUTETh
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- U BX2 XRB U — BBIX U Bx1 I - U Bx1
 R2+R3 R4 R4 RORL
I — U BX2 U Rs | — U R4
R2 ~ R2 |R3—R—3 . =
Koaddunuent Harpy3ku MHKPOCXEMBI 10 TOKY
|
K}Sl) = I e ! Fﬂe IBLIX.pa6 = IR4
Tabnuna 4.5
BapwuanT 3. [lonocoBoit ¢puinbsTp
| _ U, Ug, = lrire XR2 Up =U, - Ug,
RR2 T R+ R2
UBLIX =- URZ ><f0 >C2 XRB UBLIX =- URZ ><f0 >C2 XRB U BBIX U R2
lrs =
R3
Ue, =Ug, Ue =V, - Ugy l oy =U gy xf, xCl1
lop =Uc, Xf XC2 KO = - lipos = Vra | fo— pesonancuas
e gacToTa QUIbTPa

Tabnuma 4.6
Bapuant 4. uBepTupyronuii yeuiuTeab
_ U BZX _ U BZLIX U = U X&
paGl —_— Rl pa62 - R2 BBIX BX Rl
2 P I
o :& K = pab KD K pab
P R3 ! PHOM ' I
K HOM
_ U BBIX
K pa6 R,
Tabmuma 4.7
Bapuant 5. I'eneparop
K®.= P K© = Yo KoM _ Lo
PHOM U HOM BBbIX.MaKC
P
K(P’DAI) :ﬂ F) e I xR — — UBLIX
" o = | =] = —®ux
P P ®® R2+R3
U
e BBIX U U = U
R3 U - BBIX I - BBIX R3
R2+R3 R2 T RO R3 R1 RL
Ug, =Ug | pes =) ra I[Tpu pacuérax npunsite U, =10B




BapuanT 6. MIcTOUHUK OMTOPHOTO HAMPSHKEHUS

Tabmnuua 4.8

IRJ-_ICTV]- URl:UI’:-VCTV]. URZ_UBLIX cr v1
U _ U K(|) _ IBLIX.pa6 I _ I
R3 ~ “ecrvl wo Box.pa6 ' R2
BBIX.MaKC
Tabnuma 4.9
Bapuant 7. ®unptp
U R5 U
IF\’l:i UBLIX DA2:-_>{JBX IR2R5 = oig DAR
R1 R2 ’ R5+ R2
+
.. _ Y one Ups =U,, = |y ps XR2 u_ DAFUF@,M
’ R5+ R2 R3
— _ n — Ismx.pa6 I =
U R4 — Um,[x DAL U R3 U R6 — Um,[x DAl KH N W a BeIX.pa6 ' R2,R5
BBIX.MaKC
Tabauma 4.10

BapuanT 8. HemnBepTupyrommii yCuiImTenb

Rl . .
U, =BU,. = mU s o T21€ Uge — HanpsbKeHHUE OTPULIATENIbHOM 00paTHOM CBSI3U
KosddumuenT nepemaun
R2¢ b P Bxoanoe conpoTtuBieHne
U :nggi+ﬁ+ K =Yg, R26_1 R, =R (1+pK,)
e /] u UBX & Rl ﬂ B X X1 0
Brixoanoe K 111 MUKPOCXEMBI:
COIIPOTUBJICHUE I _
R; RBHX K]sl) =2 IBLIX.pa6 =1 R2
BIX - BBIX.MaKC
1+BK,
— U BBIX — U BBIX — U BBIX
IRl,RZ_ URl_ URZ_
R1+ R2 R1+R2 R1+R2
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BapuanT 9. CymmaTOp-BBIYHTATENH

Taomuma 4.11

N U4>R6 U,-uU,_
UBX = R6 = ' I R1 = '
R4 + R6 R1
+ - U, =U
rae U, — HanpsbkeHue rae U —HanpsokeHue Ha B B
Ha HEMHBEPTHUPYIOLIEM MHBEPTUPYIOILIEM BXOJIE
BXOJI€ YCUJIMTEIIS YCUJIUTEIS
— U4 I _UZ-Ul;x I _U3-UBX
"R R4+R6 i R2 e R3
Koadunuent narpyzku
Uu -uU 10 TOKY JUISI MUKPOCXEMBI
[ R5 = B X IBHX 5 IBLIX.pa6 =1 R5
R5 K,Sl) = _DeXpad

BBbIX.MaKC
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4.6. OdopmiieHue BbINOJTHEHHOH PadoThI

Kontponbsayto paboty pekomeHayercs ohopmisTh Ha jauctax Gopmara A4 ¢
HCIIOJIb30BaHUEM TEKCTOBBIX PEJAKTOPOB M TpHUHTEpa. 3aJaHue, BBIMOJHEHHOE B
KOHTPOJIbHOM paboTe, JOJDKHO OBITh HANKMCAHO TEXHUYECKU MPABUIHHBIM SI3BIKOM.
AprymeHTanus J0JDKHA OBITh KPaTKOH, HO JIOCTATOYHOW JJIsi TTOHUMAaHUS
MPUHUMAEMBIX PEIICHHH.

HcxonHple naHHBIE W pe3ysbTaThl PacYETOB HEOOXOIWMO CBECTH B TaOJIUIIBI
TaK, 4To0bI OblIa 0oOecTiedeHa HarISAHOCTh PE3yJIHTaTOB.
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BapuaHTbl HCXOHBIX TaHHBIX /711 KOHTPOJIbHON pabOThI

HNPUJIIOXKEHHUE

TMoceme 1 Bapuant } KonuuecTtBo Vo HeHIe gfgfzfiajr )
AIEKTPUICCKOM OJIHOTHUITHBIX
angiégxfpa CXEMBI (G YHKIIMOHATIBHBIX P3Y mo Oe3oTKazHON
(G YHKIIMOHAIIEHOTO y3JI0B B COCTaBe ['OCT pabotsl POV 3a
KHIKKHA y37na o tabm. 4.1 P2y 15150-69 Bpewms L,
01 2 35 YXJI2 0,95
02 3 30 VXJI 3 0,95
03 4 35 VX131 0,95
04 5 35 YXJ14 0,95
05 6 30 yXJ14.1 0,95
06 7 30 YXJ14.2 0,95
07 8 45 VXI5 0,95
08 9 40 YXJ5.1 0,95
09 2 40 Vi 0,90
10 3 40 V11l 0,90
11 4 35 V2 0,90
12 5 35 v2a1 0,90
13 6 30 vy 31l 0,90
14 7 35 V5 0,90
15 8 45 V51 0,90
16 9 45 XJ11 0,90
17 2 45 X111 0,92
18 3 50 XJ12 0,92
19 4 40 X121 0,92
20 5 40 X3 0,92
21 6 35 XJ131 0,92
22 7 40 XI5 0,92
23 8 50 XJI5.1 0,92
24 9 50 YXI1 0,92
25 2 38 VX111 0,96
26 3 48 YXJI2 0,96
27 4 33 yXJ121 0,96
28 5 33 YXJI13 0,96
29 6 38 VX131 0,96
30 7 33 VXJ14 0,96
31 8 33 yXJ14.1 0,96
32 9 35 YXJ14.2 0,96
33 2 40 YXI2 0,95
34 3 35 yXJ121 0,95
35 4 40 YXJI13 0,95
36 5 35 YXJI13.1 0,95
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