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BBEJIEHUE

B ¢usnueckux cuctemax, COCTOAIIMX U3 OOJIBIIOTO YHCIA JBUKYIIUXCS MO 3aKOHAM
KJIACCUYECKOM MEXaHWKH YaCTHUL, B COCTOSIHUM PABHOBECUS YCTAHABIIMBAETCS HEKOTOPOE
CTAallMOHAPHOE PACIIPENIETICHUE YACTHULl 10 CKOPOCTSAM. JTO pPACHPENEICHUE MOTUNHACTCS
BIIOJIHE OIPEICICHHOMY CTAaTUCTUYECKOMY 3aKOHY, YCTaHOBJIEHHOMY MakcsemioM. [Ipu
BBIBOJIE 3aKOHA PACHPEAEIEHUS YaCTUL O CKOPOCTAM MaKCBEI UCIIOJIB30BAJI TEOPETHYE-
CKYI0 MOJIEJIb HJICAIBHOTO T'a3a, T.€. OH IMPEAIoarai, YTo MEXAY YaCTUI[AMUA OTCYTCTBYIOT
CUJIbI B3aUMOJIEHUCTBUS. PeanbHble ra3bl XOPOIIO OMUCHIBAIOTCS MOJEIBIO UAEATBbHOrO ra3a
Y, COOTBETCTBEHHO, MOJUUHSIOTCS 3aKOHY MakcBeiia, eCiu OHU JOCTaTOYHO Pa3peikEeHBI.
HexoTopsle ra3pl, Takue Kak Telui, BOJOPOM, a30T, KUCIOPOA M Ja)Xe BO3AYyX YXKE IpHU
OOBIYHBIX YCJIOBHSIX, T.€. IPM KOMHATHOW TeMIeparype U aTMochepHOM JaBICHUU Majio
OTJINYAIOTCS IO CBOMCTBAM OT UACAIIBHOTO Ta3a.

Hpyrum npuMepoM (pU3NYECKON CUCTEMBI, NIl KOTOPOM CIIpaBEUIMBO MaKCBEJLIOB-
CKO€ paCHpeieIeHNE YaCTULl MO0 CKOPOCTSM, SIBISIETCA CUCTEMA 3JIEKTPOHOB, YMUTHPOBAH-
HBIX TEPMOKATOJIOM B BaKyyM. DJIEKTPOHHBIN ra3 BHE TEPMOKATOJa MPAKTUYECKU BCEra
HACTOJIbKO Pa3pekeH, YTO MOXKHO NpeHeOpeub KYJIOHOBCKUMH CHUJIAMU B3aUMOACHCTBUS
MEXKY DJICKTPOHAMH M CUMTATh JJEKTPOHHBIN ra3 MAcaJbHbIM. TO K€ camoe MOYKHO CKa-
3aTh BO MHOTHX CIIy4asiX U O CUCTEME IEKTPOHOB IIa3Mbl Ia30BOT0 pa3psaa.

Lenbto naHHOM pabOTHI ABISETCS U3YyYEHUE PACIPEIEICHHS IO CKOPOCTSAM 3JIEKTPO-
HOB, SMUTUPOBAHHBIX TEPMOKATOJOM, U CPABHEHHUS MOJYYEHHOTO PacIpeiesieHUusl C MaKc-
BEJIJIOBCKHM.

2 KPATKAS TEOPU S

VICTOYHHKOM 3JIGKTPOHOB TEPMOIMHUCCUHM B JTAHHOW pabOTe SBISICTCS HAKaJICHHBIH
KaTOJ1 JICKTPOHHOU JIaMIIbl. DJIEKTPOHBI, TIPEOIOJIEBIITNE TOBEPXHOCTHBIA OTCHIINATBHBIN
Oapbep, 00pa3ylOT B MPOMEXKYTKE KATOJA-aHOJ 3JEKTpPOHHOE obOnako. B cuiny paznmuyHbixX
NPUYUH KOHIIEHTPAIUS 3JICKTPOHOB N B pa3IUYHBIX TOYKAX 3TOTO MPOMEKYTKA MOXKET ObITH
pa3IMYHON JJa)kKe B YCTAHOBUBIIEMCS COCTOSHUU. OIHAKO B JIFOOOH TOYKE MPOMEKYTKA
pactpe/ielieHre YacTHIl TI0 CKOPOCTSAM TIOIMHSIIETCS 3aKOHY MakcBesuta, KOTOPBIA orpee-
JISIET BETUIHHY ngX - YUCJIO AJIEKTPOHOB B €IUHHIIE 00bEMa, UMEIOIINX CKOPOCTH, MPOCK-

MM KOTOPBIX HA OCh X 3aKJIOYCHBI MHTEPBAJIC OT Vx 10 Vx+de:
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rae M — macca a1ekTpoHa; K — mocrossHHas bonbeiimana; T — abcomoTHast TeMnepaTypa; N —
KOHIOCHTpAHA 3JICKTPOHOB.

OCHOBHBIM MCTOAOM, NPUMCHAIOMUMCA IJIA SKCIICPUMCHTAJIBHOI'O M3YYUYCHUA pac-
NpCACIICHUA TCPMOIJICKTPOHOB IO CKOPOCTAM, SABJIACTCA MCTOH 3aJACPKUBAIOIICTO I10JIA.
CxeMa BKJIIIOUYECHUSA 3J'I€KTpOHHOI71 JIJaMIIbl IJIA HUCCIACAOBAHUSA PACIPCACIICHUA TCPMOIJICK-
TPOHOB IO CKOPOCTAM YKa3aHHBIM METOJIOM HpejacTaBieHa Ha puc.2.1. B cimydae, ecnu
MCXKIAY KaToaOM W aHOJOM JIaMIIbI J IMPHUIIOKCHA OT MCTOYHUKA IMUTAHUA Il 3aJICpIKrBa-
omas pasHoCTb MOTCHOUAJIOB, T.C. «IUIKOC» Ha KATOA, aHOJa MOTYT AOCTUIaTh JIMIIb TC
DJIEKTPOHBI, Ybs KMHETUYECKAsI DHEPTUI W 0obiie 3aJICpKUBAIOIIEH PA3HOCTH ITOTEHIHA-

no U, Te. W > eU . Hsmepsas 3aBucuMocTs aHOMHOTO TOKA OT BEIMUYMHBI 3a1€pPIKUBAIO-
el pa3HOCTH TOTEHIMAIOB, MOJKHO y3HATh pacipeielieHHe IeKTPOHOB 110 KWHETHYECKOi
SHEpPTHH, a CIEN0BATENBHO, U MO CKOPOCTAM. I10CKONBKY OHOH 3 Ieneil paboThl SBIAETCS



CPAaBHCHHUC IMOJYUYCHHOTO PACIIPCACIICHUA C MAKCBCIINIOBCKUM, TO PaCCMOTPpUM IIPCAITIOCHIII-
KN U IIpouCcaAypy TAKOI0 CpaBHCHUA. HPCHHOHO)KI/IM, 4TO OMUTHPOBAHHBIC KATOAOM JIAMIIbI
5JIEKTPOHBI MOMUMHAIOTCS pacnpenenennio Makcsema. [1onydnM BBIpaKeHUE UIS JIEK-
TPOHHOI'O TOKa Ia Ha aHO. PaCCMOTpHM CHyllaP'I IIOCKUX JJICKTPOJ0B, Ka)KI[BIﬁ N3 KOTOPbIX
HMECT 1iomanab S. Cuyuras nuHENHbIE PasMEpbI IJICKTPOAOB MHOI'O 60HBH_H/IMI/I, 4gcM pac-
CTOSIHME MEXy HUMH, ¥ TIpeHeOperas KpaeBbIMU 2P (HEKTaMu, MOKEM 3aIIUCaTh
Ia:jas, (22)
rac ja — INIOTHOCTb TOKA TCPMOJJICKTPOHOB HA aHOJ.
Bri6epeM och X HepHeHIUKYIAPHON MIOCKUM 31eKTPOJIaM.

JI11st onpeiesieHys INIOTHOCTH TOKA TEPMODJIEKTPOHOB ja HEOOXOAMMO 3HATH PACIIPE/EICHHE
YacTHI 110 CKOPOCTAM B IIOTOKC. HaﬁHeM d¢x — YHUCJIO JJICKTPOHOB, IPOXOAAIIUX OT KaTOoAa
K aHOOY 3a CAVMHHUIY BPECMCHU YCPC3 CAMHUYHYIO INIOIMAAKY, IICPICHAUKYIIPHYIO OCU X, "
UMEIOIMX CKOPOCTU BJAOJb OCU X B MHTEPBaJE OT Vx 10 Vx+dvy. 13 ompenenenus noroka
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Tornma mIOTHOCTH TOKA jo BOJIM3U KaToAa (CTPOro TOBOPs, HA TPAHUIIC KaTOA-BaKyyM) BCEX
TGpMOBJ’I@KTpOHOB, HNMCHOIIIUX CKOpOCTI/I B I/IHTepBaJ'IG oT 0 a0 o0 , OHpe,I[eJ'II/ITC}I COOTHOIIIC-
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Nunexcamu «0» 0003HaYeHbl 3HAYEHUSI TApaMETPOB BOJIM3M KaToja. HYacTh 3TUX 3JIEKTPO-
HOB, HMEIOLIMX CKOPOCTHU Vx B MHTEpBaie OT V, ... =./2eU/m mo OO, mpeomoieroT TOpMo-

3AI0YHO Pa3HOCTb INOTCHIHUAJIOB Uun AOCTUTHYT aHOIaA. B cBs3u ¢ 9TUM, BBIPAXCHUC JIA
IINIOTHOCTHU aHOJHOI'O TOKa ja MOKHO 3a11ucaTb B BUAC
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U 2zrm KT KT
a aHOJHBIN TOK la ¢ yueToM popmyibl (2.2) onpenenuTcs COOTHOIICHHEM
eU
l,=1, exp(—ﬁ], (2.6)

rae lo=joS. Jlorapudmupys Beipaxkerne (2.6), moayaum
Ini,=Inl,—€Y/ .. (2.7)

Kak BugHO U3 cooTHomeHus (2.7), 3aBUCUMOCTb JIorapu(pMa aHOAHOTO TOKA OT 3aJepKH-
Barolllero noreHuuana guHeitHa. CooTHomieHue (2.7) MOJy4eHO B MPEANOIO0XKEHUHU, YTO
CKOPOCTH TEPMORJIEKTPOHOB MOJYHUHSIOTCS paclpeiesieHni0 MakcBesia, 03ToOMY 3KCIie-
pUMEHTAJIbHAS POBEPKA 3TOT0 COOTHOILIEHHUS MO3BOJISET CYIUTh O IPUMEHUMOCTH pacIipe-
nenenust MakcBesia mo CKOpOCTSIM K CUCTEME TEPMO3JIEKTPOHOB.

3aMeTuM, 4TO B JAHHOW paboTe MCHOIb3YyeTCs AJIEKTPOHHAs JIaMIia, Y KOTOpoi Qop-
Ma 3JIEKTPOJOB OTJIMYAETCS OT IUIOCKOW. DTO MEHSET, KaK MOKa3bIBa€T aHAJIU3, 3HAUCHHE
BEJIMYUHBI Jo B COOTHOIIICHUH (2.4), HO HE MEHSET 3KCIIOHCHIIMATLHOW 3aBUCUMOCTH Ja OT U,
nostomy opmyia (2.7) ocTaercst CrpaBeIInBOiA.



3 3ATAHUE

M3mepuTh 3aBUCUMOCTb aHOZAHOI'O TOKA JIAMIIBI OT 3aJ€PKUBAIOLICTO HAIPSHKCHHUS
JUIs TPEX 3HAUYE€HUU MOIIHOCTH Hakajia. JImHeapu3oBaTh MOJyYEHHbIE 3aBUCUMOCTH U yOe-
IUTHCA B MAKCBEINIOBCKOM XapakTepe pacIpeesIeHUs dJIEKTPOHOB I10 dHeprusaM. Paccym-
TaThb TEMIIEPATYPBI DIEKTPOHHOIO ra3a.

4 OITMCAHUE DKCHEPUMEHTAJIbHON YCTAHOBKH

VYcraHoBKa U1 MPOBEACHUSI AKCIEPUMEHTOB MpEJCTaBiseT cOoOON HaCTOJbHBIN
0JIOK, BHELIHUI BUJ KOTOPOTO CXeMaTHUeCKH MpeacTaBieH Ha puc. 4.1. Ha ropuzonTans-
HOM DIaHEJM pacloJIOKEHbl OpraHbl YIPAaBJIEHUS, Ha BEPTUKAIBHOM — KOHTPOJBHO-
u3MepuTenbHble puoopsl. K opranaMm ympaBieHust oTHOCSTCS: BbIKItodaresb 1 «CeTby;
pykosTku 2, 3 «/laBnenuey, «PeBepcy» yrpaBieHHUs 3JIEKTPOIPUBOJIOM (B 1aHHOH paboTe He
UCIIOJNIb3YIOTCS ); KHOMKH 4 BbIOOpa JabopaTtopHoii paboThl, pykosTku 5 «Hakan mammbiy», 6
«Hanpsokenue anoga», 7 «HarpeB HUTH» (HE MCMOIB3YyeTCA); MEpeKIouaTenu 8, 9 pexu-
MOB paboThl u3MepuTeabHbIX Mpudopos 10, 11. Jlamnouku 12 cioykat 11 UHIUKALUU BbI-
OpaHHOI 1abopaTOpHON pabOThL. DNEKTPOHHAs Jiammna 13, ¢ MOMOIIBIO KOTOPOH MPOBOIAMUT-
Csl DKCIEPHUMEHT, PACIIOIOKEHA B CPEAHEM 4YacTH YCTaHOBKM MOJ oprcrexioMmM. Cxema
BKJIFOUEHHUS 3JIEKTPOHHOM sammbl npezcTtaBieHa Ha puc. 4.2. Ilepemennsiii pesuctop R
CIIYXUT JJIS PEryJUpOBKM TOKa Hakajia Kartonaa, a mpuOopsl Vi m A — 1y W3MepeHus
HaIpsDKEHHUsI U TOKa Hakaja, COOTBETCTBEHHO. VICTOUHHMK 3a/ep KMBAIOLIET0 HapPsKEHUS
N3H no3BossieT peryanpoBaTh 3aJ€p’KUBAIOILYI0 PA3HOCTh IOTEHIMAJIOB, HU3MEPSEMYIO
BosibTMETpOM V2. PykosaTka 5 ympasiieHus pe3uctopoMm R u pykositka 6 ympaBieHHs 3a-
JEPKUBAIOIIAM HANPSHKEHUEM HAaXOATCS HA TOPU30HTAJIbHOM NTAHEIN YCTaHOBKH.
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Pucynok 4.1 — BHemHut Bu 1a60paTOpHON YCTAaHOBKH.

Tox aHOZa M3MeEpseTcs MUKpoamuepMeTpoM. B HacTosen ycTaHOBKE U3MEpPEHUs Halpsi-
KEHUS U TOKa HaKalla ocylecTBIsitoTest onHuM npudopom 11 (PA2) (Puc. 4.1), koTopslii ¢
MOMOIIBIO TIEPEKITIoUaTeNsl 8 BKIIOYACTCS B PEXKHUM BOJIbTMETpa (TmojoxkeHnue 1) nmubo am-
nepmerpa (mojokeHue 2). 3alepKUBAIOLEE HANPSHKEHHE W aHOAHBIA TOK H3MEPSIOTCA
uuppossiM mpudbopom 10 (PA1), u3MeHeHne peXMMOB KOTOPOI'O OCYIIECTBISIETCS Mepe-
kirouatesnieM 9. B nmonoxenun 1 mpubop usmepsieT 3aaepKuBarolee HanpsbkeHue, a B Io-



JIO’)KEHUHW 2 — aHOJHBIN TOK Jiamnbl. Cpenuuii ctonOer; Tadauyku noa npudbopom PAL Ha
YCTaHOBKE COJCPIKUT KOA(PPUIIMEHTHI, HA KOTOPBIC CIICAYET YMHOXATh TIOKa3aHus proopa.
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Pucynok 4.2 — Dnextpuueckas cxeMa yCTaHOBKH.

5 HOPAJOK BBIITOJIHEHUA PABOTBI

5.1 Bximtounth yctaHOBKY KHONKON 1 «CeTb». [Ipu 3TOM 10JIKHA 3aropeTbcsi CUTHAJIbHAs
JaMIIOYKa.

5.2 Bribpats paboty «Pacnpenenenne MakcBesiay, HaKaB COOTBETCTBYIOIIYIO KHOMKY 4.
YcraHoBUTh pyKOSATKOM S5 «Hakan naMnbD) MakCMMallbHbIE 3HAYEHUS TOKA M HAIPSKEHUS
HaKajla ¥ 3amMcath ux B Tabnmiy 5.1 B kadecTBe mapameTpoB. JlaTh BO3MOXHOCThH JIaMIIe
porpeThes (MpHU BBIXOJIE HA YCTAHOBUBIIMICS TEIUIOBOM PEKUM Yepe3 OKHO B MEpEaHEH
MaHeN HAOII0JaeTCsl CBETAIINIICS TEPMOKATO/I, TOK B aHOIHOM 1IE€TIH MEePECTaeT PacTu).

5.3 CHATBH 3aBUCHMOCTb TOKa aHOJIa OT HAINpPSHKEHUS 3a/IepkKKU. PeryampoBky 3anepxuBa-
IOILIETO HAIPSKEHUs TPOU3BOAUTH PYKOsATKOM 6 «Hamnpspkenue anoga». M3mepenus nposo-
IUTh, HAYMHASI ¢ MUHUMAJIBHOTO 3HAYCHUS 33JICPKUBAIOIICTO HANIPSKEHUSI U PABHOMEPHO
YBEJIMYMBASI €r0 JI0 MAaKCUMAIbHOTO 3HAYEHUS TaK, YTOOBI 3aBUCUMOCTb COJIEpKalia HE Me-
Hee JlecsATH ToueK. JlaHHble peKkoMeHayeTcsl 3aHecTu B Tadnuiy 5.1. B oty ke Tabnuiy 3a-
nucath 3HaueHus Inla.

[Ipumeuanue. Ecnu 3KCIIEpUMEHT NMPOBOAUTCS HA YCTAHOBKE, COIPSKEHHOW C KOMIIBIOTE-
POM, TO 3HAUYEHUS TOKA U HAIPSIKEHUS HaKaja JIaMIIbl, 8 TAKKE€ aHOJHOIO TOKA U 3a/IePKH-
BAIOILIETO AHOJHOTO HAIPSKEHUS CYUTBIBAKOTCS M3 COOTBETCTBYIOIIMX OKOH HA IKPAaHE MO-
HuTopa. [Ipy BbIMOJIHEHUH PabOThI ClAe10BaTh HHCTPYKIMSIM, IPUBEJICHHBIM B pasjene 6.
5.4 IloBTOpPUTH U3MEpEHUS 110 1. 5.3 I ABYX APYTUX 3HAUEHUIN HAIPSOHKEHUS U TOKA HaKa-
na. [Ipu BEIOOpE TOKAa HAaKala MCXOIUTh W3 YCIOBHSI, YTOOBI MPU MUHUMAIBLHOM 3aJCPiKU-
BAIOIIEM HaMNpPsHKEHUU aHOHBIN TOK He Obu1 MeHee 90 — 100 MkxA. JlaHHBIE 3aHECTH B Ta0-
JIUIBI, aHATOTHYHbIe Tabmune 5.1.

Tabnuna 5.1 Pe3ynbratel u3mMepeHmii

Uy, B la, A U,, MB la, MA Inla




5.5 Tpu cepun SKCHEPUMEHTAIBHBIX TOYEK HAaHECTH Ha Tpaduk B koopaunHatax Inla, U.
PaccunTtaTh NOrpeIHOCTH U3MEPEHUI U HAHECTH UX Ha rpaduK B BUJIE TOBEPUTEIIbHBIX UH-
TEepBaJIOB. YOEAUTHCSI B BO3MOXKHOCTU MPOBEACHUS MPSIMOM O KCIEPUMEHTAIBHBIM TOY-
KaM, 4TO U OyJeT O3HayaTh HAJUYNE MAKCBEJUIOBCKOTO PACIpPEENICHUS] TEPMOIIEKTPOHOB
no ckopoctsMm. Ilpu mnocrtpoeHun rpaduUKOB pPEKOMEHIYETCSl MCIOJIb30BaTh METOJ
HaVMEHBIINX KBaJIPaTOB.

5.6 YuutbiBas, 4TO YrjoBble KOA((GUIUEHTHl JTHHEAPHU30BAHHBIX 3aBUCUMOCTE B JTaHHOU
pabore paBHbl €/KT, a Takke UCIOJIb3Ys TAOJUYHBIC 3HAUCHHS TOCTOSIHHBIX € U K, BhIYHC-
JUTH TPU pa3IuvHbIe TeMIIepaTyphl Katoga T, COOTBETCTBYIOIIME TPEM PA3IMUHBIM HaIps-
JKEHUAM HaKaja 3JIEKTPOHHOU JIaMIIbI.

5.7 Ucnionb3yst hopMyIibl METO/Ia HAMMEHBIIIUX KBAJIPaTOB JIJIsl pacueTa MOTrPerrHOCTeH KO-
3¢ (HULMEHTOB JIMHEHHON 3aBUCUMOCTH, OLICHUTh MOTPEIIHOCTH B ONpEJEICHUH TeMIlepa-
TYpBI KaTOa.

5.8 OnpenenuTsh CpeTHEKBAIPATUUHYIO, CPEIHIOI U Hanbojee BEPOATHYIO CKOPOCTH 3JIEK-
TPOHOB JI OIHOTO U3 HAWJIEHHBIX B pab0OTe 3HAYEHUI TeMIepaTyphl.

6 TIOPS1JJOK BBITTIOJIHEHUSI PABOTBI HA YCTAHOBKE, COITPSIDKEHHOM C
KOMIIBIOTEPOM.

6.1 BxiIrounTh KOMITBIOTED.

6.2 Boiitu B cpeny «Jlabopatopusi», s 4ero HaxkaTh koMOuHaruio kinasuin Cntrl-Alt-Del,
BBECTH MM Imosib3oBaTess “student”, naxars “OK”. Ha skpaHe BBICBETHTCSI MEHIO.

6.3 YcTaHOBUTH yKa3aTellb MBILIM Ha 3HA4YOK «JlabopaTopus» M HaXaThb ABAX/bl Ha JIEBYIO
KHONKY MbIIIH. [Ip1 3TOM OTKpBIBa€TCSI MEHIO C IEPEYHEM padoT.

6.4 BriOpath CTpoKy ¢ Ha3zBaHWeM pPa0OTHl M HICNKHYTh MbIIbI0. Ha skpaHe mosBUTCA
cteHs ¢ okHaMmu (Puc. 6.1), B KOTOpbIX 0TOOpakaroTcs U3MEpsSEMbIE BEIMUMHBI, TA0IUIA U
rpaduxk.

6.5 BxmrounTh nuTanue gadopatopHoit ycraHoBkU KHOTKON 1 «Cetb» (Puc. 2.3). Ilpu aTom
3aropyuTCsl CUTHAJIbHAS JIAMIIOUKA, PACIIOJNIOKEHHAs pAIOM ¢ KHONKOW 1. OHOM M3 KHOIOK
4 BxmounTh padbotTy «Pacmpenenenue MakcBena», Mocie 4ero 3aropuTcsl OJHA U3 CHUT-
HaJIbHBIX JJaMno4dek 12, u B okHax creHaa «Hanpsokenune anonay», «Tok anona», «Hanpsixe-
Hue Hakana», «Tok Hakajla» MOsIBATCS] COOTBETCTBYIOLIUE BETUYUHBI.

6.6 Pykosarkoii 5 «Hakan namnbel» yCTaHOBUTh MAKCUMAaJIbHbIE 3HAYEHUSI TOKA M HaIpshKe-
Husl Hakana. Pykostkoil 6 «HanpsbkeHue aHoma» yCTaHOBUTh MUHUMAbHOE 3HAUY€HHUE
HaIIPsDKEHUS aHOJA M MOJ0XKAAaTh 1 — 2 MUHYTBI 1O JOCTUKEHUS aHOAHBIM TOKOM YCTaHO-
BUBIIETOCs 3HaueHUs1. Haxkath MbIIbI0 KHONKY «HOBBIM 3KCIEPUMEHT», a 3aT€M — KHOIKY
«/lo6aButh pesynbrary. [Ipyu 3TOM B TaOnHIlE MOSABITCS 3HAUEHUSI TOKA U HANPSHKEHUS aHO-
7a, a B MPaBOM OKHE — TOYKa Ha rpaduKe 3aBUCHUMOCTH TOKA OT HampspDKeHUs aHona. Jlis
HaOJII0/ICHNs TOYKH Ha TpaduKe cleayeT HakaTh MBIIIbIO KHOMKY «lloka3aTh/CKpbITh TOU-
KU» B BEPXHEW JIEBOM YaCTH dKpaHa MOHHUTOPA.

6.7 CHATBH 3aBUCUMOCTb TOKA aHOJA OT AHOJHOI'O HAINPSKEHUs, UIsl YETO MOBTOPUTH U3MeE-
peHus no n. 6.6 He MeHee JEeCATH Pa3, YBEJIMYUBAs MPHU KaXJAOM M3MEPEHUU HaIpsiKeHHUE
aHOJ/a TaK, YTOObI aHOAHBIM TOK yMmeHbInaics Ha 5 — 10 MxA. [losBrsronuiics Ha CTEHE
rpaduK 3aBHUCHUMOCTH TOKa aHOJA OT HAIPSDIKEHUS aHOJA TMO3BOJISIET KOHTPOJIUPOBATH XOJ
AKCIIEPUMEHTA. DKCIEPUMEHTAIbHBIE TOUKH JOJKHBI YKIIabIBAThCSI HAa IUIABHYIO CIaJlaro-
IIyI0 KPUBYIO, HE MMEIOIIYI0 mepernOoB. Touku, BbINAAAIOMIME M3 TaKOW 3aBUCHUMOCTH,
JIOJKHBI OBITh PACIIEHEHBI, KaK IPOMaxH U yAaJeHbl U3 TaONHIIbl. Y AalieHue MPOU3BOAUTCS



BBIJIEJIEHUEM COOTBETCTBYIOLIEH CTPOKM M Ha)KaTUEM KHOIKHM «Y IaJduTh pe3yabTar». byk-
Bbl U M psaaoM ¢ nudpamMu Ha ocsiX rpaduka 03HayaroT MPUCTABKH «MUKPO» U «MUJIUINY,
COOTBETCTBEHHO.

6.8 IToBTOpUTH M3MEpeHUs 1o 1. 6.6 U 6.7 11 ABYX OPYrUX 3HAYEHUM HAMPSHKEHUS U TOKa
Hakana. [Ipu BeIOOpe TOKa HaKajla UCXOAUTh U3 YCIOBHS, YTOOBI IPU MUHUMAJIBHOM 3aiep-
KUBAIOIIEM HANPSOKEHUH aHOHBIN TOK He 0b1T MeHee 90 — 100 MKA.

6.9 Ilepenectu pe3ynbTaThl U3MepeHuil B Tabmuiy 5.1 B pabouell TeTpaau U MPOU3BECTU
00paboTKy B COOTBETCTBUH ¢ Mil. 5.5 — 5.8.

6.10 [ns mpoBeneHUs BBIYMCICHHUH MOXKHO BOCHOJb30BaThes mporpammoin EXCEL. Jlns
3TOTO CIEAYeT HakKaTh MBIIIBbIO KHONIKY «KomupoBate nanHbie B Oydep», pacloI0KEHHYIO
B BepxHei JeBoil uactu skpana. 3anyctutb EXCEL u BctaButh nanusie u3 Oydepa.

6.11 Ilo 3aBepieHNH pabOTHI ClieqyeT YCTAaHOBUTh MUHMMAJIbHBIM TOK Hakajua JamIibl U
BBIKJIFOUUTH yCTaHOBKY KHomkamu 4 u 1 (Puc. 2.3), nocinenoBarenbHo. 3aTeéM BBINTH U3
cpensl «Jlaboparopus», 3aKpbIB €€ MBIIIbIO, U BBIMTH U3 CUCTEMBbI, HaXKaB MOCJIEI0BATEILHO
«ITyck» u «BpIxoa u3 cucTeMsD».

N3yuenue pacnpenerenuss MakcBemnna

Hanpsoxenue anona, mB I:I Tok anoxa, MA I:I
Hanpsbxkennne Hakana, B I:I Tox nakana, A I:I

JloGaBuTh pe3ynbrat Hoselili sxciepuMeHT
Y nanuTe pe3ynbraT OmbrT 1
Hanpspxenue anona, MB | [Tok anona, MA 3aBHCHMOCTH TOKA aHO/IA OT HAIPSDKEHMS aHO A

Pucynok 6.1 — Cren Ha 3KpaHe MOHUTOpA



7 KOHTPOJIBHBIE BOITPOCHI

7.1 Kaxotii ra3 siBisieTcs 00bEKTOM HCCIIEA0BaHUs B JaHHOW padoTe.

7.2 Kakum 006pazom ompenensercs: pacupeieeHue 3apspKeHHBIX YaCTHII IO CKOPOCTH.

7.3 KaxoBa MoJyispHOCTh HANPSKEHUS, IPUIOKEHHOTO K KaTOly U aHOJY.

7.4 KakoB BuI pacnpeaeneHuss MakcBemuia 1o aOCOJMIOTHBIM 3HAYEHHUSIM CKOPOCTH U I10
MIPOEKIUSM CKOPOCTH Ha OCh X?

7.5 Kak conocTtaBUTh U3MEPEHHOE pacCIpeesiEHuE C MAKCBEJUIOBCKUM.

7.6 Kakoit Bug umeer paboyasi popmMyiia B JaHHOM paboTre? 3anuiuuTe ee.

7.7 B xakux nepeMeHHbIX CTpoUTCs rpaduk B JaHHOU paboTe?

7.8 UTo CayUT MPUUNHON BOZHUKHOBEHHSI TOKA B AaHOJAHOM 11enu?

7.9 KakuM 00pa3oM U3MEHSIOT TEeMIIEpaTypy KaTo/ia B TaHHOU paboTe?

7.10 Ykaxute HECOOTBETCTBUS MEX/y UCIOJIb3yEeMbIMU MOJIEIbHBIMU MPEACTABICHUIMH U
pEaIbHBIMU YCIIOBUSIMU SKCIIEPUMEHTA.

8 PEKOMEHAYEMAS JINTEPATYPA
8.1 Kuraitropoackuii A.W. Beenenue B ¢pusuky. — M.: ®uszmarrus, 1959. — 320 c.

8.2 CagenbeB U.B. Kypc obmeii ¢usuku. T.1. Mexanuka. MonekynsipHas ¢puzuka. — M.:
Hayka, 1987. - 432 c. -§ 98: ¢.311-319.



