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Pazgen 2. HAJEKHOCTD DJEMEHTOB U3JIEJIU
PAJTUODJIEKTPOHUKU U IPUBOPOCTPOEHUSA

2.1. UHTEHCMBHOCTh OTKA30B KAK OCHOBHAas
XaPAKTEPUCTUKA HAJAEKHOCTH IJIEMEHTOB

IIpu pacué€re mokaszarened HAaAEXKHOCTU YCTPOWCTB HAIO pacloJa-
raTh JaHHBIMH O MOKa3aTeNnsiX HaJAEXKHOCTHU DJIEMEHTOB.

OCHOBHOUN XapaKTEPUCTUKON HaAEXKHOCTHU DJIEMEHTOB, MPUBOJUMOMN
B CIpaBOYHUKAX (TEXHUYECKUX YCJIOBUSAX U JPYyrdXx HOPMATHUBHO-
TEXHUYECKUX JTOKYMEHTAax), SIBJISETCS HMHTEHCUBHOCTH OTKa3z0B. BniGop
9TON XapaKTEPUCTHUKH B KaYECTBE OCHOBHOMW OOBSICHSIETCS CICIYIOIIUM.

DKcnepuMEHTaabHO OBLIIO YCTAHOBIEHO, YTO BpPEMs O OTKasza dJe-
MEHTOB XOPOILIO OMUCHIBAETCS 3KCIOHEHIMAJIbHOU MOIEIbIO

w(t) = ke_m,

rjae A — mapaMeTp dKCHOHEHIIMAaJIbHON MOJIEIH.
Kak oTMmeuanoch BbllIe, B c1y4yae 3KCIOHEHUIMAIbHONW MOJAEIU BEPO-
ATHOCTH 0€30TKa3HOU pabOTHI 3a BpeMs ¢ ONpEeaesieTCS BhIpaXXEHUEM

P(t)=e M.

Panee Takxe orMedanoch, 4To BeauuyuHbl w(t), P(t) u A(f) cBsi3aHBI
COOTHOIIIEHUEM

K(t):%.

Torna B ciaydae SKCIMOHEHIMAJIBHOTO pacmpejieliecHUss BpeMEHU 0e3-
OTKa3HOUM pabOThHI MONyUYUM

—\t (2.1)
A1) :L = A =const.
e—kt

N3 Beipaxkenus (2.1) BUIHO, YTO NMPU IKCHOHEHIMAJIbHOM paclpe-
NEJIEHUU BPEMEHH 10 OTKa3a MHTEHCUBHOCTh OTKA30B MOCTOSIHHA U YHC-
JE€HHO paBHa NmapaMeTpy A 3KCHOHEHIHaNbHOro pacnpeaeneHud. [loaTo-
My MHTEHCHUBHOCTH OTKA30B U MapaMeTp AKCIOHEHIIMAJIbHOTO pachpeje-
JeHus 0003HaYeHbl OTHOW W TOMU ke OykBoil — A. Takum oOpazoM, crTajio

BO3MOXHBIM B CITpaBOYHHWKAX 3aJaThb HaI[é)KHOCTB 3JICEMCHTOB OJHHUM 4YHUC-
JOM — 3HAYCHHEM MHTCHCHUBHOCTH OTKa30B A.
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NHTEHCUBHOCTH OTKAa30B DJIEMEHTOB ONPEEIAI0T OOBIYHO ONBITHBIM
nyTéM JaJs HOPMaJbHOTO JJEKTPUYECKOTO pexuma pabOThl IJIEMEHTOB
IpU HOPMAJbHBIX YCIOBHUAX OdKCIIyaTanuu (71a00paTOPHBIX YCIOBUSAX).
[Ipu >ToM B MHXKEHEPHOU MPAKTUKE YAaCTO MOJb3YKTCS MJIAHOM HCIbBITA-
Hu#l tuna [N, V, T]. DTOoT njiaH 03HA4YaeT, 4YTO UCHBITHIBAETCS N 3JIE€MEH-
TOB, GUKCUPYIOTCS OTKa3bl V, a UCUBITAHHUS MPOBOMSATCS B TCUYCHHUE BpPE-
MeHH 7. OueHKY MHTEHCHUBHOCTU OTKAa30B JAalOT B 3TOM cliyyae C MOMO-
mb0 Gopmyinsl [1]

5 v (2.2)

St +(N=-1T
i=1

rae t; — BpeMs 10 OTKa3a i-ro 3JeMEHTa U3 YKhcia OTKa3aBIIUX;

JV — KonuuecTBO OTKA3aBIIUX 3JIEMEHTOB.

UTtoObl HE COBEPIIUTH OOJBIIYIO OMIKUOKY NMPU ONPEEICHUU A", 3Ha-
yeHue V noxHO ObITh HEe MeHee 5-10.

3HaMmeHartenb ¢opmynbl (2.2), nmpuMepHO paBHBIU N-T, Ha3bIBAIOT
KOJMYECTBOM OTpabOTaHHBIX MPUOOPO-4acoB (PJIEMEHTO-4aCOB).

HeTpynHo ycTaHOBUTH, 4TO AJIsi TOT0, 4TOOBl MOJATBEPAUTH dKCIIE-
puMeHTanbHO 3HaueHue A=10"" 1/4, 3Hauenume BenuuuHbl N-T JOIKHO
66T paBHBIM 10°, Tak Kak [pHM HCIBITAHHSIX DIEMEHTOB >KEIATEIbHO
UMETh XOTS OBl AeciaTh oOTKa30B. lIpeamonoxum, uto N = 1000, toraa
T = 100000 4, uyto cocraBuseT Ooyee aecsaTu aetT. [lopToMy Ha MpakTUKE
UCMOJB3YIOT YCKOpeHHbIEe (00BIYHO (GOPCHUPOBAHHBIC) UCTBITAHUS, TO3BO-
JASOMAE TMOJNYYUTH Ty XK€ MHPOpMANuio 0 HaAEKHOCTH, HO 3a OoJiee KO-
POTKHMU CpOK. YCKOpeHHe ucneiTaHum Moxet pocrturath 50... 100 u gaxe
Ooliee eAUHMUII.

B HacTosmee BpeMs 1Jis BHICOKOHAAEXKHBIX BUJOB JJIEMEHTOB MpU
omnpeaeieHUU 3HAUCHUN BEJIMYUHBI A MUCMOJB3YIOT Pacu€T U NPOTHO3UPO-
BaHUE, NpUHUMAs MPU PTOM BO BHUMAaHHUE CTPYKTYPHYIO CJIOXHOCTh HO-
BOTO THUIIA BJIEMEHTAa W JaHHbIE M3 OIMNbITa JKCIUIyaTallMd aHaJOTHYHBIX
AJIIEMEHTOB.

NHTEHCUBHOCTh OTKAa30B COBPEMEHHBIX 3JIEMEHTOB 3aHUMAaET MpPU-
Mmepro guanaszon 107'°...107 1/4 (nmpumn.l).

Pa3zmMepHOCTh HHTEHCHBHOCTH OTKa30B [A] = 1/u4 = q !

3a pyOexoM B KauyeCTBE€ pa3MEPHOCTHU BEJIHUYUHBI A HUCHOJB3YIOT
takxke nporneHT Ha 1000 4 pabGoThl, YTO PABHOCHUIBHO BBEJACHUIO MHOXH-
tens 10°. B mociemnue roasl A5 BEICOKOHAAEKHBIX IEMEHTOB HAYAIH B
KayeCTBE Pa3MEPHOCTU UHTEHCUBHOCTH OTKAa30B UCHOJIb30BaTh PHUT.

1 dur = 10" 1/u.
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2.2. KoappuuueHTHI 3JIeKTPUIECKOM
HATPY3KH 3JIEMEHTOB

3aMeueHo, YTO HaJAEKHOCTh IJIEMEHTOB 3aBUCUT OT KOX(PPHUUUEHTOB
DIEKTPUYECKON HATPY3KH, XapaKTEPU3YIOUUX CTENEHb DJIEKTPUUYECKOU
HAarpy>X€HHOCTH JJIEMEHTOB OTHOCHUTEJIbHO WX HOMHUHAJIBHBIX MU IIpe-
NEJbHBIX BO3MOXXHOCTEN, YyKa3plBacMbIX B TVY.

KonnuecTBeHHO KO3(QQUUUEHTH 3JIEKTPUUYECKOW HArpy3ku (4acrto
rOBOPST: KOAPPUUUEHT HATPY3KU) ONMPEAEISIOT O COOTHOIIEHUIO

K = Fpa6
HOM
rae Fpas —  DIEKTpMYECKas HAarpyska dJeMeHTa B pabodyeM pexXHME, TO

€CTh Harpy3ka, KoTopass HMeeT MECTO Ha paccMaTpUBaeMOM
CXEMHOM DJIEMEHTE;
Fyon — HOMHHaIbHas UM npeaenbHas no TY siaekTpuueckas Ha-
rpy3Ka 3JI€eMEHTa, BBINOJHSIOMIET0 B KOHCTPYKUUHU (PyHK-
U CXEMHOTO 3JIEMEHTA.

B kauectBe Harpy3ku F BHIOUPAIOT TaKylO DJIEKTPUUYECKYIO XapaKTe-
PUCTUKY dJIeMeHTa (OJHY HMJIU HECKOJbKO), KOTOpas B HaWMOOJNbINEH CTe-
NEHU BIUAET HA €ero HaJa&xXHocTh. Hanmpumep, Al pe3uCTOPOB B KaUECTBE
XapakTepUCTUKHU F OepyT MOIIHOCTbh pacceuBaHUs, AJII KOHJIEHCATOPOB —
HamNpsHKEHUE, MPUKIAJbIBaeMOE K OOKIIagKaM.

IIpumep 2.1. B koanexkTopHy Lenbs TpaH3uctopa (puc.2.1) npen-
roJjlaraeTcs MOoCTaBUTh pe3uctop tuna MJIT co 3HaueHHEM CONPOTUBIE-
HUuA 1kOm = 10% v HOMUHaNBHON MOIIHOCTHIO pacceuBanus 0,5BT.

Tok, MpOTEKAWIMUN B KOJJIEKTOPHOM LENU TpaH3ucTopa [, paBeH
10MA. TpebGyeTcsa onpeaenuTs, Kakoe 3HaueHHEe K03 (PUIMEeHTa HArpy3KH
OyZneT UMEeTh MECTO ISl BBIOMUPAaeMOTo pe3ucTopa.

| Pemenune. Kakx ormeuanocs, aus pe-

3UCTOPOB B Kaue€CTBE XapaKTEPUCTUKU F

B ¢dopmyisie (2.3) UCHONB3YIOT MOUIHOCTH

P pacceuBanus. Toraa nnga kosdpduumeHrta
Harpy3KHu pe3ucropa

| .
K =—">
Puc. 2.1. K pacuéry HOM

Ko3ppuumuenra
HATPY3KH pe3ucTropa
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ITo ycnoButo npumepa RI1=1kOmM*£10%, To eCTb MOXET UMETH MECTO
OTKJIOHEHHUE CONPOTHUBJIECHUS PE3UCTOpPAa OT HOMHHAJIBHOTO 3HAYEHUS B
npejenax 3aJaHHOTO MNPOU3BOJACTBEHHOIO (TEXHOJOTMYECKOIO) JOMYCKa.
Omnpenenum 3HaueHue Kod(puUIHEHTAa HATPY3KHU OIS HOMUHAIBHOTO 3Ha-
YEeHHUsI CONPOTHUBIIEHUS pe3ucTopa, paBHoro 1kOMm.

N3 ycnosuyu npumepa nmeeM P,,,=0,5 Br.

Onpenenum 3HaueHHE Pp,5, TO €CTh TO 3HAYCHME MONIHOCTH pac-
CeMBaHUA, KOTOpoe OyJeT MMETh MECTO Ha CXEMHOM 3jieMeHTe R1 (cM.
puc.2.1). [IpuMeHUTENBbHO K pacCMaTpUBaEMOMY MIPUMEPY

1K=10MA:40-NY3A
R1=1xOmM =10°Om

P

—%R1=
K

Torna 3HaueHune ko3P PuuueHTa Harpy3KU ONMpeIEIUTCI KaK

F
K, =20 O _g,
F 05

To ecTs B maHHOM ciayuae pe3uctop OyaeT HarpyxeH Ha 20% ot
HOMUHAJIBHBIX BO3MOXHOCTEH, YTO B YCIOBUSAX JIKCIIyaTallUU MOBBICUT
€ro pealibHbIi YPOBEHb HAAEKHOCTH.

2.3. ®opmyJbl AJs ONpeaeTeHHUA
KOI(P(PUIMEHTOB JJIEKTPUYECKON HATPY3KH
HEKOTOPbIX 3JIEMEHTOB

Ha npaktuke mnpu omnpeaecsieHUU KOIPPUIIMEHTOB DIEKTPUUECKOU
Harpy3kKu KOHKPETHOTO 3JIEeMEHTa BbIOMPAIOT TAaKyIO 3JIEKTPHUYECKYIO Xa-
paKTepUCTUKY (OHY HMJIM HECKOJbKO), KOTOpas B HauOOJbIIEH CTENEHU
BIAUAET Ha HAAEXKHOCTH ATOT0 3jieMeHTa. DopMyJbl, KOTOPHIMU MOKHO
NOJb30BATHCSA [JId OMNpeaesieHUus KOdPPUIMEHTOB JJIEKTPUUYECKON Ha-
Tpy3KU OCHOBHBIX 3JeMeHTOB POV, nmpuBenens B Tab1.2.1.

Tabnuna 2.1
@opmynbl 1 onpeneneHuss Ko3pGUUUEHTOB 3IEKTPUUECKOU
Harpy3Kou dJ€MEHTOB

dopmyna ans onpene-

[losgcHeHnus
nenusa K,

DJIEeMEHT

Pesuctop Kw=Ppas/ Puown P — MomHOCTH

Konnencarop Kw=Upas/ Unon U — HanpsxeHue
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[Tpomomxenue Tadm. 2.1

dopmMmyiia aus onpene-

QHGMGHT IlosscHeHUusd
neHus K
D . I, — TOK
KH( )= [K.pa6/[1<.max: K ?
TpausucTop GuUMO U — HamnpsxeHue,
- Uy .
KH( )_UK.pa6/U1<.maXa PK — MOIIHOCTSD,

JSIpHBIN (MOJIEBOM) paccenpaemas Ha

(P)_
KH PK.paG/PK.maX KOJIJIEKTOpE (CTOKG)

(H— .
JAvon BBIMPSAMHUTEIb- Ky "=lpas/Imaxty; U,sp — 0OpaTHOE Ha-
HBEIM 1 UMITYJIbCHEIN (U)— NpAXKECHUE
y KH _Uo6p.pa6/Uo6p.maXTy p

Iy.,x — BBIXOJHOU TOK

- 1

HI/I(l)pOBbIe UHTE KH( ):IBLIX.paG/IBBIX.maX; NUMC

rpajbHbIe MUKpPOCXE- U AT DK CHILC

MBI (I/IMC) npu UHI/IT:UHI/IT.HOM T p
HCTOYHHUKA ITUTAHUA

(H— . o
o KH _]Bblx.pa6/]Bmx.maXa ]Bmx — BBIXOJHOH TOK
AHanoroBbie (JTUHEH- MC
HO UMITYJIbCHBIE) Ky =P, 16/ Pron;
Y ! pab’ s Hom> P — paccenBaemas
NMC
npu UHI/IT:UHI/IT.HOM MOIIHOCTH

DIEeMEHTBH KOMMYTa-
MU HA3KOBONBTHBEIE | Ky=Ipa6/luon
(U<300 B)

I — TOK yepe3 KOH-
TaKT

Jns TpaH3ucTOpoOB, nuoaoB U aHainoroBbix UMC B kauecTBe ompe-
NENIAIIIero nmapaMerpa BelOupaercs ToT, ajas kotoporo K, > 0,01...0,05.
Jlns TpansuctopoB npu 3uavenusx Ky > 0,05 u K'Y > 0,05 B xauecTse
ONMpeAesIIEero napaMeTpa HCIOJb3yeTCsd MOUIHOCTh, paccernBaemas Ha
KOJIJIEKTOpe (JJIg MOJEeBbIX TPAH3UCTOPOB — HA CTOKE).

2.4. KpaTkass XapaKTepUCTHUKA HAAEKHOCTH 3JIEMEHTOB

NuTerpanbubie mukpocxembl (MMC). OTHOocATCS K Kiaccy Ha-
IeXHBIX 31eMeHTOB. [Ipu mpouux paBHBIX ycinoBusix rubpugnsie UMC
MEHEE HAJEXHBl 10 CPABHEHHUIO C MOJYNPOBOIHUKOBBIMHU M3-3a HAJIUYUS
B HUX MasHBIX COCAUHEHUN U HABECHBIX KOMIIOHEHTOB.

B o0mem cnyuae nudppossie UMC HanexHee aHANOTOBBIX (JIMHEH-
HO-UMNYJNbCHBIX). OOBSACHIETCS 3TO PEKUMOM MEPEKITIOUEHUS, B KOTOPOM
pab6oratoT nuppossie UMC.

Hanéxnocts UMC cinabo 3aBUCUT OT CTEIEHU UHTETpaluu, TO €CTh
oT yucnaa syneMeHToB B UMC. OObscHseTCS 3TO T€M, YTO 3HAYHUTEIbHBIN
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BKJaJg B HeHaAEKHOCTh MMC BHOCSIT KOPIYyC U MEXCOCJAUHEHUS, a TaKO-
Bbl€ UMEIOT, KaK npasuio, sce UMC.

IHoaynpoBoaAHUKOBBIe NMPHOOPBI. 3aMeueHo, uTo npumepHo 80%
OTKa30B MOJYINPOBOJHUKOBBIX MPUOOPOB SABISAIOTCA MOCTECNEHHBIMH, T.€.
OTKa3aMu B BHUJE MNOCTENEHHOTO MU MOHOTOHHOTO yXO0Ja MapaMeTpoB 3a
npeaeabl HOPM, YKa3aHHBIX B TEXHUYECKOW JOKYMEHTAIlUU.

B o6mem cnyuae MoOIIHbIE MOJYNPOBOJHUKOBBIE MPUOOPHl MeHEe
HaJEXHBI. DTO O0BSICHIETCS BIUSIHUEM TEIJIOBOW HAarpy3kKu Ha KpHUCTaJJl.
YcTaHOBJIEHO, UTO HAJEKHOCTh MOIIHBIX MOJYNPOBOJHUKOBBIX MPUOOPOB
BO MHOTOM 3aBHCHUT OT Ka4e€CTBAa NPUNANKHU KpPHCTalJa K KOPIycCY.

HapéxHocTh MONYyNpOBOIHUKOBBIX MPUOOPOB TaKKe 3aBUCHUT OT BU-
Jla TEeXHOJIOTUU M3TOTOBJIEHUS caMOro mnpudopa v, KpoMe TOTO, OT 3JIEK-
TPUYECKOTO peXxuMa paboThl (YCUIUTEIbHBIN UIH KIIOYEBOU PEIKUM).

Pesuctopbl. OTHOCATCA K KJacCy BBICOKOHAJEKHBIX JJIEMEHTOB
(MCkIrOYas MEpEeMEHHBIE U MOJACTPOEUYHBIE PE3UCTOPHI).

B o0mem ciydae pe3uctopbl 00bEMHOTO CONPOTHUBIECHUS HaJCKHEE
IJIEHOYHBIX, OJHAKO IMocJeaHue Oojee CTaOMIALHBEI. 3aMedyeHO, YTO Ha-
NEXHOCTh PE3UCTOpa 3aBUCUT OT XapakTepa NPOTEKAIIIEro TokKa, a Tak-
€ OT HOMHUHAJIBHOTO 3HAa4YE€HWUsS] CONMPOTHUBJIECHUSI. BBICOKOOMHBIE pE3U-
CTOPBI MEHEE HaJEXKHBHI.

HanéxXHOoCTh MEPEMEHHBIX U MOJACTPOCUYHBIX PE3UCTOPOB BO MHOTOM
3aBUCHUT OT KaueCTBa CKOJB3AIIETr0 KOHTAKTA.

Konaencaropbl. OTHOCATCS K KJacCcy OJHUX M3 CaMbIX BBICOKOHA-
NEXHBIX 3JIEMEHTOB, HCKJI0OUas JIEKTPOJIUTUUECKHE KOHAEHCATOPHI.

3aMe4YeHO, 4TO HaJAEKHOCTh KOHJAEHCAaTOPOB 3aBUCHUT OT UX MECTa B
DIIEKTPUUYECKOU cxeMe (pa3faenuTeNbHblil, OJOKUPOBOUYHBINA, KOHTYPHBIN
WM HAKOMUTEJNbHBIN). DKCIEPUMEHTAIbHO YyCTAaHOBJEHO, YTO JJi KOH-
JIEHCATOPOB CHpaBeAJIUB 3aK0H "gecsaTu rpaaycoB”". CyTh 3aKoHa: J0Jro-
BEYHOCTh KOHJEHCATOPOB YMEHBIIAETCS MPUMEPHO B JBa pa3za Ha KaxJble
10 rpagycoB MOBBIMIEHUS TEMIEPATYPHI.

JiieMeHTbl KOMMYTanuu. OTHOCSITCS K KJIAacCy CaMbIX HEHAEXKHBIX
AJIEMEHTOB M3-3a HAIMYUSI MEXaHUUYECKUX KOHTAKTOB.

B cnpaBoyHHMKaX MHTEHCUBHOCTbh OTKA30B JIJIs DJIEMEHTOB KOMMYTa-
MU 3aJla€TCsl MHA4Ye, HEXEJU A DdJIEMEHTOB, PACCMOTPEHHBIX BhIIIE, a
UMEHHO:

I TyMOJIepoB, KHOMOK, peje U T.M. — 3HAYEHUEM A, IPUXOAALIIUM-
CS Ha OJJMH KOHTAKT NIPU HOMHHAJIBbHOM TOKE 4Y€pe3 KOHTAKT,;

ISl TIepeKayYaTesied — 3HaueHUEeM A, NIPUXOASIIUMCS Ha OJHY KOH-
TaKTHYIO T'PYINNY NPU HOMUHAJIbHOM TOKE Y€pPe3 KOHTAKTHI;

i coeuHHUTeNel (pa3beMOB) — 3HAYEHUEM A, MPUXOISANIMMCS Ha
OJIMH WITHIPbh pa3béMa NPU HOMUHAJIBHOM TOKE YEpPE3 LITHIPh;

Ui MOHTaQXXHBIX U COEJIMHUTENbHBIX MPOBOJOB, Kabeyjel — 3Haue-
HUEM A, NPUXOASIMIUMCSA Ha KaXJIblii METp MIJIHHBI NPU HOMHUHAIBHOU
MJIOTHOCTU TOKa B MPOBOJE.
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2.5. YdyeT BJAMSAHNS HA HAZEKHOCTh 2JIeMEeHTOB
IEKTPUYECKOTO PeKUMAa U YCJOBHI padoThl

CnpaBO4YHbBIE 3HAYEHUSI MHTEHCHUBHOCTEN OTKA30B JJIEMEHTOB COOT-
BETCTBYIOT Ko3dduuumenrtam Harpy3ku K, = 1 u HopmainbHBIM (J1abopa-
TOPHBIM) YCJIOBUSM JKcmiayatanuu. Ha mpakTuke ¢ 1eidbi0 MOBBIIICHUS
Hanéxnoctu POV xosdduuumeHtsr HaArpy3km 3JIEMEHTOB BBIOHPAIOT
MEHBIIE €IWHUIBI, a YCIOBUSA OSKCIJyaTallMud HJIEMEHTOB OKa3bIBAKTCS
0oyiee )KECTKUMH, HEXelau HopMmalbHbie. [[oaTOMY BO3HHKAaeT 3ajaya Ime-
pecuéTa cnpaBOYHBIX 3HAYEHHUW HMHTEHCHUBHOCTEN OTKAa30B HAa KOHKpPET-
HbIM DJIEKTPUUYECKHUUN PEHKUM U yCIIOBHUS dKCIIyaTallUU.

B o6mem cinyuyae ans nmepecuéra mojab3yIOTCS BIpakKeHUEM

7\’(\/) = }\‘0 ) y('xlr"axm) 9

rae A(v) — 3HAUYEHHE HHTEHCHBHOCTH OTKAa30B C YYETOM DJJIEK-
TPUUECKOTO pPEXHMa M YCIOBHM 3KcmiyaTanuu (CUM-
BOJI V MOAYEPKUBAET 3TO);

Ao — CIpPaBOYHOE 3HaYEHUE MHTEHCUBHOCTHU OTKa30B;

y(X1,...,xm) — nepecuétHas QyHKIUS,

XlyeeesXm — @akTopbl, IpUHUMaeMble BO BHUMaHUe (K03 HUIUEHT
HAarpy3KH, mapaMeTpbl OKpyKarolel cpeasl U T.1.);

m — KOJIN4ECTBO (paKTOpOB.

B nacrtosmee BpeMs nas nepecuéTHoM (QyHKuuM Haubojee 4YacTo
NOMOJIB3YIOT BbIpa)XXeHue (MoJiesb) BUIa

m
y(xla---axm):Ha(xl‘)a (24)
i=1
rae o(x;) — mompaBOYHBIM KOIPGUIMEHT, YUYUTHIBAOMIUN BIUsHUE (ak-

TOpa X;.

B kauecTBe GakTOpOB X; MOTYT paccMaTrpuBatbcs KOdGPUIIMEHT Ha-
rpy3Ku, TeMmIeparypa, JdaBJICHHUE, XapaKTep DJJICKTPHUYECKOTO pexuma,
HOMHHaJIbHOE 3HAYECHHUE MTapaMeTpa dJIeMEHTa U T.J.

B wHXeHepHOW NpakTHKE YacTO YYUTHIBAIOT BJIHWSHUE JBYX BaX-
HeWmux GakTopoB — Kod(pPuIHMeHTa FINEKTPUUECKON HATPYy3KH U TEMIIe-
patypsl. Jna omnpeneneHus MNPOU3BEAEHUS NONPaBOYHBIX KO3 dumm-
€HTOB JJIS 3TOTO CJIydass MOXXHO MOJb30BAThCSI HOMOTpaMMaMu (ceMeucT-
BOM KPHBBIX), MOCTPOCHHBIMH JJsS Pa3JUYHBIX BHUJOB JJIEMEHTOB IO pe-
3yJIbTaTaM JKCIEPUMEHTANbHBIX HccienoBaHue (mpui.2). Bug stux Ho-
MOTpaMM IMOKa3aH Ha puc. 2.2.
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A a=AV)/h A 0=A(V)/A
80° 60° 40° ¢=20°C
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I | - | -
[ | [ [ [ > >
02 04 06 08 1,0 K, 20 60 100 °C

Puc. 2.2. HomorpaMmbl AJ1 onpeaeeHUs] IPOU3BeICHUA
NMONPAaBOYHBbIX KO3(PPuUIHEeHTOB B cjy4yae yuéra ABYyX
bakTOpOB — KOIPPUIMEeHTA HATPY3KH U TEMIIEPATYPHI

OOmuit (MHOTJAa TOBOPAT CyMMAapHBIN) NONPAaBOYHBIA KO3GGHUIHUEHT
B 3TOM cjiy4ae €CTh IpOU3BeJeHUE ABYX K03 HUIUEHTOB, T.€.

ay=a(Ky) (),

rae o(Ky) — monpaBOYHBIA KO3(D(PUUMEHT, YUYUTHIBAOIIUNA BIUSAHUE KO-
3¢ duneHTa Harpy3KH;
a(z°) — monpaBOYHBI KOA3DPUIHEHT, YUUTHBAIOIMUNA BIHUSIHHE
TEMIIEPaTypPHI.

Ha puc.2.2 moka3aHo, Kak BOCIOJb30BaThCd HOMOTPAaMMOW B CIy-
yae, korga K, = 0,4; t° = 60 °C.

B uHXeHepHOU MpakTUKEe s yuy€Ta BIHUSAHUA HA HANEXKHOCTH DJE-
MEHTOB TOJbKO KOdpdUIHMEeHTa dJIEKTpUUYeckor Harpy3ku K; MOXKHO
MOJIb30BAaThCSA NPUMEPHBIM COOTHONIEHUEM

AMV)= KN, (2.5)

H

rae b — mokaszaTelb CTENEHH, 3aBUCIIMIMM OT BUJAa M THUIA JIEMEHTa
(b = 3...5 nnga koHaeHcatopoB; b = 1...2 — 1ns9 APpYrux 3JEMEH-
TOB).
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Hanpumep, ecnu cnpaBodHO€ 3HAYEHHE MHTEHCHUBHOCTHU OTKA30B JJis
KpeMHHeBOTO TpaHsucTopa tuma KT201 cocrasmser Ao = 0,75-107° 1/4, To
npu kodpdumuenTe Harpys3ku 3Toro tpansucrtopa K, = 0,4 monyuuwm,
npuHsaB b=1,

A(v) = 0,4-0,75-10°=3-10"7 1/u.



