-3. Tepmope3ucTopsbl

VYciioBue

3ananue 11-3. Tepmope3ucTopbl

B snekTporexHuke UCIOIB3YIOTCs TPUOOPHI, KOTOPbIE HA3BIBAIOTCA TEPMOPE3UCTOPDI, COITPOTUBJIE-
HI€ KOTOPBIX JIOCTATOYHO CUJILHO 3aBUCHUT OT TeMIlepaTypbl. Kciiu colpoTuB/ienne Takoro pe3sucTo-
pa BO3pacTaeT ¢ POCTOM TeMIIEpaTypbl, TaKOi IPUOOpP HA3BIBAETCS TEPMOPE3UCTOPOM C ITOJIOXKH-
TeJIbHOI XapaKTePUCTUKOM (TaKoii pe3ucTop Mbl Gy/ieM 0003HAUATH Ha CXeMax 3HAKOM «+» ). Ecim
CONIIPOTHUBJIEHNE TTPHOOPA YMEHBINAETCsSI ¢ POCTOM TeMIIePaTyphl, TO IPUOOP HA3BIBAETCA TEPMOPE-
3UCTOPOM C OTPHUIIATEIHHON XapaKTepUCTHKOl (Ha cxeMax Oymem 0003HAYATH €ro CO 3HAKOM «-» ).
s peatbHBIX MTPUOOPOB 3aBUCUMOCTU COIPOTUBJIEHUsI OT TEMIIEpaTypPbl HOCAT CJIOXKHBIN U pa3-
HOOOpa3Hblil XxapakTep. Ho B laHHOM 3alaHUN 9T 3aBUCUMOCTH OyJeM MPUOJINKEHHO OIUCHIBATH
JIMHETHBIMU (DYHKITUSIMIA:

R = Ry(1+at) (1)

JUIS TIOJIOZKUTENILHOI XapaKTePUCTUKY, U
R = Ry(1 — at) (2)

JUISl OTPUIIATENLHOI XapaKTePUCTUKM.

Bropoit BaxkHOIT XapaKTEPUCTUKOMN SIBJISIETCA MOIIHOCTH TEILIOOTIAYH — KOJIMIECTBO TEILJIOTHI, YXO-
JAIEN B OKPY2KAIONLYIO CPEy B €JIMHUILY BPpEMeHHU. byjieM cUuTaTh, YTO MOITHOCTDH TEILTOOTIaTN
IPOTIOPIMOHAbHAS TEMIIEPATYPe TEPMOPEIUCTOPA

P =pt. (3)

B dopmynax (1)-(3) t - ecTh pasHOCTb MeXKJy TEMIIEPATYpPOHl TEPMOPE3UCTOPA U TeMIIepaTypOif
okpyzaroreii cpejpl. Koadbdunuenter B dbopmynax a, 3, Ry (1)-(3) nosoxurenbhble, canraiite
UX U3BECTHLIMH. BO Bcex 4acTsx 3aJaHud paccMaTpHBAaeTCs 00JACTU TeMIIEPATyP, IPU KOTOPBIX
dbopmyiist (1) - (2) garoT HOJIOKUTE/IbHBIE 3HAYEHUsI COIIPOTUBJICHUI:

_ 1 . .
oT t — —00 J10 t = — JJIsl TEPMOPE3NCTOPA € OTPHUIATEIBHOI XapaKTePUCTUKOIL;
oT t = —é J0 t — +00/J1d TEPMOPE3UCTOPA C IOJIOZKUTEIBHON XapaKTePUCTUKOM.
TertoeMmkoCTh Kazkj10ro Tepmopesucropa pasua C' U He 3aBUCHT OT €r0 TeMIIEpaTyPhI.

CunraiiTe, YT0 TEPMOPE3UCTOD C TIOJOKUTEIHHON XapaKTepUCTHKOil (1) meperopaer TOJbKO B TOM
ciIydae, KOTJla €ro TeMIepaTypa CTPEMUThC K OECKOHEIHOCTH ¢ — 00. A TePMOPE3UCTOD C OTPH-
HaTeIbHON XapaKTepPUCTUKOI (2), Ieperopaer, ecii ero TeMieparypa CTpeMUTCs K ¢ — é

Eciu B nenm HaxoguTcs JiBa TEPMOPE3UCTOPA, TO CUUTANTE, UTO OOMEH TEIJIOThl MEXK/Iy HUMU He
IIPOUCXO/IAT.

CramuoHapHbIM (YCTAHOBHUBIIMMCSI) HA3BIBAETCSA PEKHUM, B KOTOPOM 3HAYEHUS TEMIIEPATYD U CO-
IIPOTHUBJICHAI TEPMOPE3NCTOPOB IIEPECTAIOT N3MEHATHCA C TCUYCHUEM BPEMCHU.
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IToackaska.

Pemennsa kaxkaoit vacTu 3aJlaHusgd PEKOMEH/IyeM HAYUHATDH C 3allUCU yPABHEHUIT, ONUCHIBAIOIINX Be-
Aty2 o

JIMYUHBL —~*- U3MEHEHUs TeMIIePaTyp TePMOPE3UCTOPOB 15 3a MaJIblil IPOMEXKYTOK BpeMeHn AT

(obo3HavaiiTe BpeMst T, 9TOOBI He MyTATh ¢ TeMIeparypoii t). /s sToro ymobHO BBECTH «OTHOCH-

1

TeJIbHBIC» CONPOTUBJICHAA TEPMOPE3NCTOPOB 7' 5 = R—(’f U TepeiiTi K YPaBHEHUSIM, OIICHIBAIOIINM

N3MEHCHU A COHpOTI/IBHeHI/Iﬁ TEPMOPE3UCTOPOB, KOTOPbIC MO2KHO IIPUBECTU K BUIY
Ary o
a—x— = FI,Q (7’1,7"2,]7)- (4)

e a- He CYIIECTBEHHBIN JUIA JaHHON 3a7adu mapamerp, Fjo (r1,72,p) - HEKOTOpbIe (DYHKIMH
OT TEPEMEHHBIX 1 , Ty U OT Oe3pa3MepHOro IMapamMerpa p, 3aBUCAINETO OT IapaMeTpoB 3aa4un
Ry, a, B, Uy, Iy. s Bamrero yao0cTBa BO BCEX YaCTdAX 3aa9d TOT HapaMerp OyJeT yKasaH.

Pemarp 3Tn ypaBHeHus: He cjemyer, JOCTATOYHO ITPOBECTU MX KAYeCTBEHHBIN aHAJN3 U MOCTPO-
UTh KadecTBeHHbIE IPadUKu TPpeOyeMbIX 3aBUCUMOCTEN. DTu rpaduKu ONMEHUBAIOTCS 110 CJIETYTO-
UM KPUTEPHUSAM: HavdaJbHBIE U IpeJebHble 3HAUEHNS; XapaKTep 3aBUCUMOCTH - MOHOTOHHOCTD,
BO3pacTaHue-yObIBAHNE; BHITYKJIOCTb — BOTHYTOCTH

Bcee rpacdukum HEOOXOIUMO TOCTPOUTH Ha MPUTOTOBJEHHBIX /I Bac OjaHKax B Jlucrax oTBeTOB.
Ucnospayiite creatuyto orudpoBKy oceil KoopuHaT (TaM, rje oHa ecth). Ocu Bpemenn orudpo-
BBIBATH HE HaJI0. Bui mocTpoeHHBbIX rpaduKoB H0/KeH ObITH 000CHOBaH (popMysiaMu, rpadpukamu
— IIPOCTOrO Yra IbIBAHUS HEJIOCTATOIHO.

Yactb 1. OauH «IOJIO>KUTEJIbHBI» TEPMOPE3UCTOP.
aIgRo
R
Tepmope3ucTop ¢ MoJI0KUTETbHON XapaKTepPUCTUKOM BKIIIOUEH B 1I€1b, B KOTOPOI MO/ JIEPKUBACTCS
IIOCTOAHHAS CHIa TOKa 1.

B manHoit yacTu ucnosb3yiiTe 6e3pa3MepHbIil mapamMerp p =

1.1 Onpenesnmnre MakCHMaJIbHOE 3HaYEHUE CHJIbI TOKa Iy, KOTOPBI MOXKET IIPOTEKATh Yepe3 pe3u-
cTop 6e3 ero meperopaHus.

1.2 Banumure ypaBHeHue Buja (4), ONUCHIBAIOIIEE W3MEHEHHE OTHOCHTEJILHOIO COMPOTUBIICHHUSI
pe3nucTopa ¢ TedeHreM BpeMeHH. Y KaxKuTe 3HavdeHHe IapaMerpa a B JIJAHHOM YpPaBHEHUH.

1.3 Ha 6usrankax B JIucTax oTBeTOB IOCTpOIiTE cXeMaTudeckKue rpaduki 3aBUCUMOCTH COITPOTHUBJIE-
HUsI TEPMOPE3UCTOPA OT BPEMEHU TIPU yKA3aHHBIX 3HAYCHUAX IMapaMeTpa P U PA3/JIMIHbIX Hada/lb-
HbIX (mpu 7 = 0) 3HAYCHUSX CONPOTHUBIICHUS 7.

Yactp 2. /IBa «oTpullaTeJIbHBIX» T€PMOPE3UCTOPA
P=pt P=pt
4623 liig é”_fﬁ’ —"'_:;/
0
— I | E
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B »sTo0it vacT 6e3pa3MepHbIil mapaMeTp paBeH p =




JIBa 0JIMHAKOBBIX TEPMOPE3UCTOPA C OTPUIIATETLHBIMU XapaKTe-
PUCTAKAMU COEJIMHEHBI ITOCJE/IOBATEIBHO U MOJKJIIOYEHBl K MC-
TOYHHKY ITOCTOAHHOrO Hanpsizkenust Up.

2.1 Tlonyunre ypaBHEHMsI, ONMCHIBAIOIINE U3MEHEHHST OTHOCH-
TeJILHBIX CONPOTHUBJIEHUI pesucTopos . [Ipuseaure ux K BULY
(4). Ykaxure 3HAUEHME ApaAMeTPa ¢ B 3THX yPABHEHUSIX.

2.2 ﬂOK&)KI/ITG, 9TO BO3MOZKHbBI TOJIBKO TaKHUE€ YCTaHOBUBIINECHA
PE2KHUMBI, IIPHN KOTOPBLIX COIIPOTUBJICHUA PESUCTOPOB OANHAKOBLI
r = To.

PaCCMOTpI/IM PeXKUM IIPOTEKaHHA TOKa, €CJIN B HaYaJIbHbIII MOMEHT COIIPOTUBJICHUSA TEPMOPE3U-
CTOPOB OJMHaKOBBI U PaBHDLI T(. B sTom ClIydae COIIPOTUBJICHUA PE3UCTOPOB MOT'YT USMCHATLCA C
TedYeHueM BpeMeHu, HO 6y,ZLYT OCTaBaTbCA PaBHBIMU.

2.3 Ompenenure, Mpu KaKUX 3HAYCHUAX [TapaMeTpa P BO3MOXKEH YCTAHOBUBIIUNCS PEXKUM IPO-
TEKaHUS TOKA.

2.4 Ha 6nankax B JIucrax oTBeTOB mocTpoiiTe cxemaTudeckue rpaduKi 3aBUCUMOCTU COIPOTUB-
JIHUSI PE3UCTOPOB OT BPEMEHM IIPU JIBYX YKa3aHHbIX 3HAUYEHUIX IapaMeTpa p U Pa3JMYHbIX Ha-
JaJIbHBIX YCJIOBULIX.

2.5 Haiijiure MakcuMaibHoe 3HAUEHNE HAIPAKEHUS UCTOUYHUKA Uy pax MTPU KOTOPBIX TEPMOPE3H-
CTOPBI He IeperoparoT. Beipasure 3Ty BeJIMUUHY depes3 napameTpsl Ry, a, (.

2.6 PaccunraiiTe unc/ieHHbIE 3HAYEHUsT YCTAHOBUBIIIETIOCS 3HAYEHUsT OTHOCUTEIHLHOTO COTPOTUBIIE-
HUS TEPMOPE3UCTOPOB 1" IIPU HAIIPSAXKEHUN UCTOUHUKA paBHOM Uy = o 2ax 1 mpu Ug = 0,50 Up max

[Tpu coBMecTHOM paccMOTpeHn: JIBYX (DYHKIUIT OT BpeMeH! (B HAIEM CJIydae — 9TO 3aBUCHMOCTH
COMPOTHBJIEHNUIT OT BpeMenu 11 (t) u ro(t)) HarIsiHOE TIpejICTaBIeHne O MOBEIeHNH ITUX (DyHKIUIA
JlaeT, Tak HasblBaeMas (a3oBas juarpamma. Jljis 9Toro cTpouTes JuarpamMmMa, 1o OcsM KOTOPOi
OTKJIAIbIBAIOT 3HAYEHUsI OJIHOI U IPYTOil (DYHKIMU B HEKOTOPBI MOMEHT BPEMEHH. DTOMY COCTOsI-
HUU COOTBETCTBYET TOYKA Ha Juarpamme. B mocjieryromnie MOMEHTHI BpeMeHU 3HadeHusd (hyHKITUN
U3MEHAIOTCA, COOTBETCTBYIOIad UM TOYKa IIJIABHO CMEHIaCTCd, B PE3yJ/IbTaTe IIOJIy4aeTCd JIMHUA,
KOTOpasl Ha3bIBaeTcst has30BOii TPAeKTOPUEii.

[ToJIHBIM AHAJIOrOM JAHHOI IIPOLEAYPHI ABJISETCS MOCTPOCHHE OOBIYHOI TPACKTOPUU IBUZKCHIUS
TOYKH 110 U3BECTHBIM 3aBUCHMOCTSIM €€ KOODJIMHAT OT BpeMeHu - x(t), y(t).

Bam Heobxo Mo ornmcaTh JUHAMUKY U3MEHEHHs COIPOTUBJICHUIT TEPMOPE3UCTOPOB B PACCMaTPH-
BaeMoOil cxeMe IPU PA3JIMIHBIX HAaYaIbHBIX 3HAUEHUAX COIMPOTUBJIEHUN T1g U Iy, KOTOPbBIE 3a1a10T
HaJaIbHYIO TOYKY Ha (a30Boil Juarpamme. /st KauecTBEHHOIO ocTpoeHnst pha30BOil TpaeKTOPHUH
BaM He HaJO pellarh IoJydeHHble Bamu auddepenimalibibie ypasuenus! Hago ymers anannsu-
pOBaTh XapaKTep M3MeHeHUs colpoTuBieHuii. Heobxommmo oTpasuTh HadaIbHbIe MOJI0KEHNsT (OHH
3a/JaHbl B yCﬂOBI/II/I) n IIpOoaHaJIM3NPOBATh K KaKHM IIPEJAC/JIbHBIM 3HAYCHUAM 6y,ZLeT CTPEMUTHCA
daszoBas TpaeKTOpHsI.

Paccmorpum nosejsienne cucremsl ipu p = 0, 20.
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2.7 Haiiure BO3MOXKHBIE CTAllMOHADHBIE (yCTAHOBUBIINECs ) 3HAYEHUsI COIPOTHBJIEHUI TepMOpe-
3UCTOPOB, HAHECUTE UX Ha (HA30BYIO JUATPAMMY.

2.8 [Ing KaxKjIoro W3 yKasaHHBIX HAYAJIBHBIX YCJIOBHUiT (OHM HAXOMATCA Ha I'DaHUIE 00JIACTH U
OTMeYeHbl pOMOAMI) TIOCTPOHTE CXeMATHIECKY0 (ha30BYI0 TPAEKTOPHIO.

[Iycts nmapamerp yBenmuniics 1o 3uadenus p = 0, 30.

’2.9 [TocTpoiiTe anajgorundnoe cemeiictBo ¢dazoBbIX TpaekTopuii ast p = 0, 30

Iodckasxa. Pacc./vtompume makxkoce YpasHerHUE ons CYMMDL conpomus./LeHuﬁ.
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