UTPYIIKY
VYciioBue

Sagaga 10-2. KaneapHuia

He cioxxHO HaflTH MHOYXKECTBO UI'PYIIEK, B KOTOPBIX MOXKHO HAOJIIOJATH JBUKEHHUE KalleJeK OJIHOM
JKUJIKOCTH B JIPYTOM, He cMelmBalomieiica ¢ mepBoil. Mbl /I Bac cesaan TakKylo «UTPYIIKY» U
PEKOMEH TyeM HCCJIE/IOBATH €€ HEKOTOPbIe XapaKTEPUCTUKH.

[Ipubopsr u marepuasinr: /[Be TpoOMPKY ¢ €IMHON TTKAJIOH , ITOJTHOCTHIO 3aI10/ THEH-
HbIC JIBYMd HE CMENINBAIOIUMUCA KUAJKOCTAMU (Bo,ua U PaCTBOPUTEJIb — «YalT
CIIUPT» ), IITATUB, CEKYHJOMEp € TaMsiThio 10 sTaos. C

[IBe mpOOUPKM COEJIMHEHDBI C MMOMOIIBIO MPOOKHU, Yepe3 KOTOPYIO ITPOXOJAT JIBe
O/INHAKOBBIX TPyOKU. [IpobupKu 3aI0/THEHb! IBYMST YKUIKOCTSIMU, IJIOTHOCTH BO-
JIBI OOJIBINIE, YeM IJIOTHOCTH pacTBOpHUTE/IdA. Bo BpeMs Bcex m3MepeHuii mpooupKu E
pacrosaraiite BEpTUKAJIbHO. F—

Eciu B BepxHeil mpobupke HaxoauTcst 6oJiee TsizKeIas KUJIKOCTh (Bojia), TO 4epes3
TPYOKM HAYHETCs IepeTeKaHue »KUJIKOCTEl, IIpU 9TOM B KayKJOW IPOOUpPKe Ha |
TOpIax TPYOOK OYIyT 00pa30BBIBATLC KAILIH, KOTOPBIE, OTPHIBasICh OT TPYOOK, Ql zZ
Oy/LyT TOJIHUMATHCA B BepXHell TPOOMPKE M OIYCKATbCd B HI2KHEH. Tak:ke Jierko
HaOJII0/IaTh IPAHUIIBI >KUIKOCTEN, KaK B BepxHeil, TaK W B HUXKHeil mpoOupke.
Koopnunaty BepxHeil rpaHuIlbl 2 CJIe/lyeT OTCINTHIBATDH OT Kpas ITPOOKH.

Yacrtes 1. Kann.

Pasmepor 06pasyrowurcs xaneas 600v, U pacmeopumens Mo2ym 6vimsv padHvLMU.

1.1 C nomomipio CeKyHI0Mepa ¢ MaMsThIO 3TanoB (MOXKeTe UCIOJIb30BATH UH-
CTPYKITHIO TI0 MOJIb30BAHUIO CEKYHIOMEPOM ) 3adUKCUpyiiTe BpeMeHa OTPhIBa 10~
CcJIeToBaTeIbHO OOpas3yomuxcs Kamesb tq (k) pacrBopuress B Boje u to(k) - BOIb
B pactBoputesie. [locTpoiite rpaduku Moy deHHbIX 3aBUCHMOCTEIA.

1.2 PaccunrafiiTe oTHOIIEHNE 00BLEMOB Kalle/b %
1.3 PaccuuraiiTe oTHOIIEHNE BA3KOCTEH BOJBI U PACTBOPUTEIS %

[Ipu aBukeHMU Kalleib Ha HUX JIEHCTBYET CHUJIa BA3KOI'O TPEHHSsI, KOTOpasd OIpe-
nesstercst popmystoit CTokca

F = 6mnRv (1)

rie R - paauyc Kalim, v - CKOPOCTh €€ JIBUYKEHNsI, 1) ¥~ BA3KOCTb CPEIbl, B KOTOPOIt
JIBUZKETCS KaTlJIs.
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[Ipusegure bopmyiibl, KoTopbie Bbl ucroib3oBasiu Jjisd pacdeTa 3TOr0 OTHOIIEHU. Y KaXKUTe, Ka-
KM€ BEJUYUHBI BaM IIPUIILIOCH JIONOJTHUTEAbHO MU3MEPUTH, IIPUBEIUTE PE3YJIbTAThl 3TUX U3Mepe-

it *

Yacrtp 2. /IBu2KeHue rpaHUIibl.

2.1 Vamepbre 3aBUCHMOCTD KOODMHATHI BEPXHEIl IpaHUIIbI XKUIKOCTel oT Bpemenu z(t). [locTpoii-
Te rpaduK MMOJTyIeHHON 3aBUCUMOCTH.

2.2 JlaiiTe KadecTBeHHOE 00BSICHEHNE BH/Ia 0Ty deHnoil 3apucumoctu 2 (t). Ceou 6v1600v1 060cHYy -
me QopMYAAMU U PACUEMAMU.

*CKOpOCTh HepeTeKaHust JKUIKOCTH (00beM KUJAKOCTH, TPOTEKAIOIIEl B €INHAILY BPDEMEHH ¢) Yepe3
TOHKYIO TPYOKY IIPOIOPIMOHAJIEH Pa3HOCTH JIaBJIeHN Ha KoHIax TpyOokn AP, obpaTHO Mpomop-
[UOHAJIeH JiyinHe TPYOKY [ 1 BsI3KoCTH KuaKocTH (3akoH [lyaseitss)™

4

mr
= —AP 2
9 8nl (2)

r - pajuyc TpyOKH.

Bagmada 1. «/Ipixanne» Tpamsucropa WM Korja Bce usMensercs... Huwezo ne nonumaio, Ho
deaams nado! (Ocrosroe npasuio «OAUMNUAOHUKOE» )

CoBpeMeHHBIE KOMITBIOTEPBI, CMapT(OHBI CO/IEPKAT JIECITKA MUJITHOHOB TPAH3UCTOPOB. MoIb
JeJI0BEeYEeCKOI0 MHTEJIJIEKTa U COBPEMEHHBIX TEXHOJIOTUIl JIeJaloT paboTy OrPOMHOTO YHC/Ia TPaH-
3UCTOPOB COIVIACOBAHHOT!

Bawm mpejicrouT m3ydnTh HEKOTOPBIE XapaKTEPUCTUKHM BCErO JIUIIb OJHOTO TPAH3UCTOPaA MAJION
morrHocTu MII41, mupoko npuMmenssIierocs Ha npakTuke 50 JeT ToMy Ha3a/l.

Ecnu BBl 1IepBBIi pa3 yCbIIAIA CJIOBO TPAH3UCTOP, TO MOXKETe
O03HAKOMUThCA ¢ «KparkuMm omumcannem» MPUHIAIIOB €10 pabOThI. ]
K

B nmanmnoit pabore Bam mnpejgcrout mcciegoBarh paboTy TPaH3UCTO- —>
pa, BKJIIOYEHHOTO IO cxeme ¢ o0IuM sMmutTepom. OCHOBHOE HA3HA-

YeHUe 9TON CXeMbI — YCUJICHUE CUT'HAJIa, KOTOPBII MojjaeTcd Ha 6a3y [E
TPaH3UCTOPA. -~ U K3

OkasbIBaeTCsI, ITO MaJioe U3MEHEHHe TOKa 0a3bl CYNIeCTBEHHO BJIH- U

B2 [
sieT Ha CHUJIY TOKa KOJIJIEKTOPa, KMEHHO OJ1arogapsi 3TOMY OCYIIIEeCTB- )
JIeTC YCUJIeHNE CUTHAJIA «II0 TOKY».

Bxmouenue TPpaH3HCTOPA IO
g BBITIO/IHEHUS PAOOTHI JIIsi Bac cobpaHa CJeIyolias JIEKTPU- cxeMe ¢ OBIIHM SMHTTEPOM

YeCKad cXeMa.

Kpyxkoukamu Ha cxeme ¢ HOmMepamu 1, 2, 3, 4, 5 obO3HAYECHBI
IITHIPHKOBbIE KOHTAKTHI,

10 kacc. DKCIepUMEHTAIBHBII TYP. 2



i Hetounnk
| TOKa KOFBEKTOP&

Us 1

HcTounnk
TOKa Oassl

e
2 I
“——

1 e

nn

L

S S |

npeaHasHa4€HHbIC JIJId yﬂO6CTBa IIOJAKJ/IIOYEHUA BOJIbBTMETPa U MUJIJIMBOJIBTMETPA IIPU U3MEPECHUU
HallpAZKEeHNA.

g peryJiImpoBKU HaIPSKEHUS, IMOJaBAEMOro Ha 6a3y-9MHUTTED, UCIOJIb3YETCd IPOBOJIOYHBIN peo-
crar R,. Msamepenus neobrodumo desamov axKypamno, max Kax moxk 6a3vl 6 HECKOALKO MUKDOAMNED CYULECT

st mojiatin U3MeHsieMOT0 HAIPSIZKeHUsT Ha KOJIJIEKTOD — SMUTTEP HUCIHOJIb3yeTcs Oartapes u3 6
371eMenToB. s m3Mepenus: Majoro Toka 6a3bl U HAIPSKEHUS 0a3a-IMUTTEDP UCIIOJIb3YETCS MYJIb-
THEMETD, PabOTANNI B pPeKuMe n3MepeHus HanpsizkeHuit. CHUMATH MMOKa3aHUsI C MYyJIBTUMETPA
CJIeJyeT C TOYHOCTBIO JIO MUJLINBOJIbTA. [lj1g pacduera ToKa 0a3bl UCHIOIb3YHTE

pe3yJIbTaThl U3MepeHuii Hanpsixkenus Ha pesucrope Ry = 100 Om (kontakTsl 1-2). C moMormio
MYJIBTUMETPA TaKzKe MOXKHO U3MEpPSITh HAIPSYKEeHIe MeK/ly 6a30if 1 SMUTTEPOM (KOHTAKTHI 2-3).

g n3MepeHus TOKa KOJIJIEKTOPA UCHOJIb3YHTe PE3Y/IbTaThl U3MEPEHUI HAIIPS2KEHU Ha HArPY3Ke
Ry (koHTAKTBI 4-5). DTH U3MEpEeHHUs TPOBOUTE € TIOMOIIBIO MIKOJIBHOIO BOJIBTMETPA ¢ TOTHOCTHIO
J0 JIECATBIX JI0JEN BOJIBTA.

Hpu pacvemar 6HYMpPEHHUMU CONPOMUBAEHUAMU UCTNOYHUKOE MOHCHO npeHe6pe%b.

Baumanmne! Conporus/ieHne MkoJ5HOIO BOJBTMETPA He CJIMIIIKOM BEJIMKO (€ro HeJib3si CUUTATh
neasibHbIM). [losToMmy corpoTuBiienne Harpy3ku (pesucropa Ry n cOeIMHEHHOTO ¢ HUM BOJIBTMET-
pa) u3MepbTe MPeJBapUTENHHO ¢ MOMOIIBIO MYJIBTUMETDA, MEPEKIIOUNB €r0 B PEKUM H3MEPEHHUsI
CONPOTHBJIEHNUS. (3AIUIIUTE 3HAYEHUE STOTO CONPOTUBIeHus ). [lo mpudrHe MajoCTH COMPOTHBIIE-
HUsI BOJIBTMETPA C €0 IIOMOIIBIO HEJIb3 U3MEPSITH HAIIPSI?KEHUE MKy KOJIJIEKTOPOM U SMUTTEPOM
— IMOAKJIOUEHNE BOJIBTMETPA K KOHTaKTaM 4-3 CyIeCTBEHHO U3MEHsIeT BCe IapaMeTPhl pacCMaTpu-
BaeMOI CxeMbl!

C'mpozo cobarodatime NOAAPHOCTD NOOKAIOUEHUA UCTNOYHUKOS K OA0KY Ycunerus!
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OcHOBHOI 1IEJIBIO JIAHHON PAOOTHI SABJISETCH BHIOOD HAPAMETPOB U3YUaeMOl CXEMbI, IIPU KOTOPBIX
OHA MOXKeT paboTaTh B KadeCcTBEe YCUJIUTENsI. BhIOOD 3TUX TapaMeTpoB OOYCJIOBJIEH JIByMsl KPUTeE-
PUSIMIU:

1. Yennenne JOJIZKHO IITPOUCXOJUTDH 0e3 UCKaKeHUs CUr'HaJla, T.€. CBA3b ME2K/Iy TOKOM KOJIJIEKTOPa
I TOKOM Oa3bl JOJIZKHa OLITL JimHelnoi. 2. merorca OorpaHm4eHud JIjid CHUJIbI TOKa KOJIJIEKTOPA,
HalIpAZKEHNA KOJIJIEKTOP — SMUTTEP U MOIIHOCTU TEILJIOTHI, BbI,ZLG.HHIOH.LGfICﬂ Ha TpaH3UuCTOPE.

Yacmov 1. Brodusie xapaxmepucmuru mpaH3ucmopa

Bxo/inble xapakTepuCTUKHU TOKA3bIBAIOT 3aBUCUMOCTD TOKa 06a3bl g OT HAIIPSKEHUST MEXKJTY SMUT-
TepoM 1 6a30it Usp TTpU TOCTOSTHHOM HAITPSI2KEHUH MEXKTY SMUTTEPOM U KOJLIeKTopoM Usk = const.

1.1 "zmepbTe 3aBUCUMOCTHU CUJIBI TOKa 6a3bl I OT HAIIpszKeHneM Mexk, 1y 0a30it Usp pu HaIIpsizKe-
HUAX MEXKJIy SMUTTEPOM U KoJjieKTopoMm paBHbiM Usk = 0B, Usk = 4,5 B. Ilocrpoiite rpadukn
MOJIYYE€HHBIX 3aBUCUMOCTEl HA OJIHOM OJIAHKE.

*3Mepennst TpoBeUTe NIPU HAIPSIXKEHUAX Ha pesucrope Rj, uaMeHdomuxcs B npejgenaax ot 10
o 80 MB. [Ing nojaum HalpsizKeHusl Ha KOJIEKTOP-IMHUTTEDP 3aKOPOTUTE MTPOBOIHUKOM PE3UCTOP

Ry.*

Yacmov 2. BuixodHvie Tapakmepucmuru mpaH3ucmopa

BbIxo/HbIE XapaKTEPUCTHKHI TPAH3UCTOPA MOKA3BIBAIOT 3aBUCHMOCTb TOKa KosurekTopa (Ix, MA)
OT HAIpsAKCHHUs MEKy sMuTTepoM n KosmekropoM (Usk, B) mpm mocrognHOM 3HAMEHHN TOKA
6asbl (I, MKA).

*OrkimounTte poBo, MexKty KonTakTamu 4 u 5. [logkiounre BoJbT™MeTp K pe3uctopy Ro.*

2.1 YcranoBute moCIEI0BATEILHO HaNpszkeHe Ha pesuctope Ry = 100 Om Ug; = (20, 30, 40, 50)
MB **mpu Ucp = 0B** n, gorparmpasice xkorTakToM D mocaenoBaTebHO K IIECTH KOHTAKTAM
ucrounuka (U;) — (Ug), u3mepbre 3HAUEHUsT HAIPsIzKeHMs Ha HAPy3Ke Upy [T COOTBETCTBY IOTIIX
HAIPSPKEHU MCTOYHUKA IIPU YCTAHOBJIEHHOM TOKe Oa3bl.

ITocne xascdozo pasmvikarus xowmaxma D ¢ ucmownuxom moxa nposepatime ycra-
HOBJICHHOE 3Hadenune Toka 0a3pl (Hanpsikenne Ugp)!™

2.2 Bprunciimre 3nadeHus TOKa KOJJIEKTOpa [k U HallpsizKeHne SMUTTEP-KoLteKTop Usyk /I co0T-
BETCTBYIOIIUX 3HAYEHU TOKa O6a3bl M HAIPSIKEHUST UCTOUHUKA.

2.3 Tlocrpoiire rpaduku (Ha omHOM OJIaHKE) 3aBUCUMOCTH TOKa KoJulekTopa ([k, MA) or Hampsi-
KeHus smuTTep — KosutekTop (Usk, B) npu coorsercTByiomem Toke 6a3bl.

Yacmov 3. Ycuaenue mpan3ucmopa no moxy
3.1 lzaMepbTe 3aBUCUMOCTD CHJIBI TOKA KOJIJIEKTOpa [k OT TOKa 0a3bl [ MPH MOCTOAHHBIX 3HAYEHU X

nanpsikenns Uop pasubix 3,0 B, 4,5 B, 6,0 B. [locrpoiite rpadukn 1o/ rydeHHBIX 3aBUCUMOCTEN
Ha ogHoM Oanke. Cuaa moka 6a3v, e doascha npesviuams 0,3 mA
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3.2 Kakoe namnpsizkerune Upp sIBJI€TCA ONTHUMAJIBHBIM I PAOOTHI JaHHOrO ycumress! OTser
obocHyliTe.

Alg

3.3 Hnsa ontumanbroro snadennsa Ucp paccuuraiite koaddunument ycunenns mo Toky K = 3 i

(Paccuumuvisams noepewrocms ne mpebyemcs!)

Yacmo 4. Pabouas obaacms u o2paHuveHus
Honycmumoiti pabowuti duanazon mpansucmopa: *1no nanpsizkenuio 1 B < Usk < 15 B; *1o Toky
1 MA < Ix < 20 MA; *no mommoctn Px = IxUsk < 150 mMBr.*

4.1 Ha mmarpamme (Usk, [k) mocTpoiite 00/1acTh JIOMYCTUMBIX 3HAYCHUI HAIIPSIZKEHUS] SMUTTEP-
KOJIJIEKTOP M CHUJIbI TOKa KOJLJIEKTOpA.

4.2 Vcnonb3yst BXOJHBIE M BBIXOJHBIE XapaKTEPUCTHKH TPaH3UCTOpa, rpaduk 3aBucumoctu g =
f(Ip), onpemenure:

4.2.1 MmakcuMaJ IbHbI, MUHUMAJJIbHBIN TOK KOJLIEKTOPA [Kmax, {Kmin ¥, COOTBETCTBYIOIINI UM, MaK-
CUMAaJIbHBI 1 MUHUMAJIbHBIA TOK 0a3bI Igmax, [Bmin, JOIMYCKAOIUX pabOTy TpaH3ucropa 6e3 mc-
KaKCHUN BXOJHOTI'O CUTHAJIA;

4.2.2 MakcuMaJIbHOE U MHUHHMAJIbHOE 3HAUYEHUE HaIPsSKeHUsl BXOAHOro curfaia Usgmax, UsBmin,
JIOIYCKAIONINX PabOTy TpaH3UCTOPa 0e3 MCKarKeHWI BXOIHOTO CUTHAJIA.

Sagauga 2. IToryomenune u JIOMUHECIICHINS.

[Ipubopsr u obopyToBaHMe: MPOOUPKA C JIOMHUHECIIUPYIONIUM PacTBOpoM pojavuHa 62K B mira-
THBE CO MIKAJOi, UCTOYHUK CBeTa (CBETOIMOM) ¢ GJOKOM TuTaHusi, GoTonpueMHuK ((hoTomnos),

IIepEeMEHHBIN PEe3UCTOP, MYJILTUMETP, COSJUHUTEIILHBIE ITPOBOIA.

JITOMUHECIIEHITIS — 9TO BTOPUYHOE M3/IyYeHHE ITOC/Ie TIOTJIONeHUs cBeTa. B nanHoii pabore ucce-
JIyeTcsi JIIOMUHECIIEHITUST BOJITHOI'O PACTBOPa CJIOYKHOTO OPraHMIEeCKOro coeinHeHus pojaamuna 62K.
NuTencuBHOCTD JIIOMIHECTIEHITNHT ITPOTIOPITNOHAIBHA KOJIMYECTBY ITOTJIONIEHHON CBETOBOM SHEPTHUN.

[Ipu mpoxoxkieHnn cBeTa Yepe3 MOIVIONAIONLYIO Cpely M3MeHEHNe NHTEHCUBHOCTH CBETa IIPU MPO-
XOXKJICHUH 9epe3 TOHKMIA ¢/10#t Az IpOnopIroHaIbHO HHTEHCUBHOCTHU TIAJIAI0IIEro CBeTa U TOJIIINHE
cJ1051

Al = —kIAz, (1)
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HCTOYHHK CBCTA

dhoTOoNmpHEMHHK

rjie k - KoadpUImeHT MmorIomeHns cBeTa. 3aKpernnTe IpoOUpPKY B JIallKe ITATHBa BEPTHKAJIBLHO,
HaJl Heil (B HEMOCPEICTBEHHON OJIM30CTH OT ee Kpast) PacloioKUTe UCTOYHUK cBeTa. Hampasbre
CBETOBOII TIyYOK CTPOTO BJIOJIb TPOOUpPKHU. [JIst n3Mepennst ”HTEHCUBHOCTU CBETa UCHOJIL3YyiiTe (ho-
TOIPUEMHUK, HEIIOCPEICTBEHHO ITPUCTABJIsIS €ro K cTeHKe 1mpobupku. [looxkenune dporornpueMHnka
u3MepsiiiTe 10 MKaJe, IPUKPEIJIEHHON K mpobupke. i n3aMepeHnss HHTEHCUBHOCTH CBETA MCIIOJIb-
3yiiTe 3JEKTPUIECKYIO cXeMy, n300paxkeHHyi0 Ha pucynke. COMPOTHBIIEHUE PE3UCTOPA JIOJIZKHO
OprTh paBHO 10-15 KOM (/711 yCTaHOBKE 9TOrO 3HAYEHUS UCIOJB3yiTe My abTuMerp). [lpu ocserre-
HuM (HOTONPUEMHUKA HAIIPsKeHNe Ha Pe3UCTOPe IPOIOPIIMOHAIBHO WHTEHCUBHOCTU I18/IA0IIEero
CBeTA.

1. IamepbTe 3aBUCUMOCTH MHTEHCUBHOCTHU JIIOMUHECIIEHITAN
KaK (DYHKIIUIO PAaCCTOAHUSA OT Kpas pacTBopa 2. [locTpoii-

Te rpaduK MOy IeHHON 3aBUCUMOCTH [ 0y (2). 2. VicToOuHNK
cBeTa He (bOpMUPYET MapasLIebHBI TOoTOK Jrydeii. ITosTo- C) z;_f;:

My JlazKe B OTCYTCTBHUE IOIJIOIIEHUs CBETAa MHTEHCHBHOCTD
CBeTa 3aBUCUT OT PACCTOSIHUSA JI0 UCTOYHUKa. VI3MepbTe 3a-
BHCHMOCTb MHTEHCHBHOCTH CBETA, UCIIYCKAEMOI'O MCTOYHI-
KOM OT PaCCTOsTHUST JI0 MCTOYHUKA [o(2).

P@%‘OJ\/L@H(?@/@M, HE UBMEHAA TLONOHCEHUA UCTNOYHUKA, CAE2KA c&euuymb np06up7~cy, U nposecmu u3-
MEPEHUA, NOBEPHYE diomonpuemnu% HA UCTNOYHUK.

3. Mcnob3ys 1moJiydeHHble SKCIIepUMEHTaIbHbIE JJaHHbIE, BBIJICJIUTE JUAIa30H BBICOT Z, B KOTOPOM
BBINIOJIHSAETCsI 3aKOH Tioriomnienus ceeta (1). Oupejennre KO3 PUIMEHT MOMJIONIEHUS CBETAa B 9TOM
nnanas3one. OIeHNTe MOTPENTHOCTD Oy YeHHOTO 3HAUEHUS.
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