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1 Henu n 3a1a4u U3yYeHUs1 TUCHHUILINHBI (MOIYJIsT).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

- hopMmupoBaHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUN B 00JACTH SJICKTPOPATUOTEXHUKU C
y4eToM cojaep)karenbHOi crnenuduku npeamera «dusuka» B 001I€00pazoBaTEIbHOM
YUpEKIACHUU.

- U3y4YEHHE OCHOBHBIX MPOIECCOB, IPOUCXOISAIINX B ANEKTPUUECKUX LEMAX, PUHIUIIOB
paboOTBl  AJCKTPUUYECKUX MAIlMH, HWCTOYHUKOB TOKAa U PA3IMYHBIX MpeoOpazoBareneii
AIEKTPUUYECKON SHEPTUu;

- O3HAaKOMJICHHE C TMPUHIUIIAMU Mepeladyd U MpuéMa dSJIECKTPOMArHUTHBIX BOJIH,
3JIEeMEHTHOI 0a30H, TUIIOBBIMU YCTPOMCTBAMU U CUCTEMAMHU PAJAUOIEKTPOHHUKH.

1.2 3agauu M CHUILIUHEL.

TpeboBanusi K ypOBHIO OCBOEHHUSI MPOrpaMMbl Kypca <«DIEKTPOPATMOTEXHHUKA
(«OPT») mHameneHo Ha BBHINOJHEHHWE CIEAYIOMIUX OCHOBHBIX TpeOOBaHUN K
BBIITYCKHUKY:
- 3HATh OCHOBBI JUCIUTUINHBI,
- BJaJeTh MNPOQPECCHOHATBHBIM SI3BIKOM MPEIMETHOW 00JacTh 3HAHUS U yMETh
KOPPEKTHO BBIPAKaTh U 0OOCHOBEIBATH MOJIOKEHUS 3TON 00JIACTH 3HAHUS;
- 3HaTh MPHUHLIMIBI PaOOTHI MPOCTHIX 3JEKTPOTEXHUUYECKUX U PAJAUOIEKTPOHHBIX
YCTPOMCTB, YMETh UX HACTPAUBATh;
- YMETh OPraHU30BbIBATh MPOCKTHYIO JACSTEIbHOCTD YUALUXCS,
- UMETh MPEJICTABIICHNE O TCHICHIIMIX PA3BUTHS JJIEKTPOTEXHUKU U AIEKTPOHUKH.
s ocBOEGHHS IUCHUIUIMHBI WCIONB3YIOTCS 3HAHMS, YMEHHUS W BUIbl ACSITEIBHOCTH,
chopMUpPOBaHHBIEC B MPOIECCE U3YUCHUS AUCHUIUIMH «O0IIas u 3KCrepuMeHTanbHas Gu3nukay,
«Teopernyeckas puznuka.
OcBoeHUEe NTaHHOW JUCHUMIUIMHBI SBJISIETCS HEOOXOAMMOW OCHOBOW [JIsi MOATOTOBKH K
UTOTOBOM TOCY/IapPCTBEHHON aTTECTaIUU.

1.3 MecTo quCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeibHON MPOTrpaMMbl.

JucuunnuHa «OJIeKTpopaAuOTEXHUKAa» OTHOCUTCS K 0Oazoeoti 4vactu broka 1
" IucuumiauHel (Moayu)" yueOHOro MiaHa.

JIisi OCBOGHHMS JTUCIHIUTMHBI WCIOJB3YIOTCS 3HAHWS, YMEHUS W BUJBI JICATEIHHOCTH,
c(hopMUpOBaHHBIE B MpoIlecce M3YUeHHs] TUCHUIUIUH «OO0IIas 1 SKCepuMeHTalbHas QU3nKay,
«Teopernyeckas puznKay.

OcBoeHME NaHHOW AHUCUUIUIMHBI SBISETCS HEOOXOIUMOM OCHOBOW ISl TOATOTOBKU K
UTOTOBOM I'OCYapCTBEHHOM aTTECTAIINH.

Hayuno-texHudeckuii mporpecc HEBO3MOXeH 0e3 anekTpudukanuu BceX OTpaciei
HApOJIHOTO XO3SIMCTBA. DJIEKTPUUECTBO SIBJISETCS OCHOBOW pa3BUTHUS TEXHHUKH, Oa30i s
pa3BUTHS TPOMBILIUIEHHOCTH, TPAaHCIOPTA, CEIbCKOTO XO3SHCTBA U JAp. OTpaciei HapoIHOTO
XO0341CTBa.

Hucuunnunaa «9PT» crpoutcs Ha OCHOBE 3HAHWI KypcoB (PM3UKM W MaTEMAaTHKH.
[Ipuobperaembie B kypce «OPT» 3HaHMS UCHONB3YIOTCS B Kypce «ABTOMaTH3AIUs
MIPOM3BOJICTBEHHBIX MPOIIECCOB» U B AaTbHEHIIIEM /ISl IPENOoIaBaHus B CPEAHEN IIKOJIe pa3zena
«INEKTPOTEXHUKA U DJIEKTPOHUKA» B 00pa30BaTeIbHON 00J1aCcTH

1.4 IlepedyeHb NMIaHMPYEMBIX Pe3yJbTATOB O0OYYECHHUsS] IO AUCHHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI.

N3yuenne paHHOW y4eOHOW JUCUMIUIMHBI HAMpaBIeHO Ha (OPMHUPOBAHHE Y
obOyuaromuxcs credyrowux komnemenyuti: OK-1,0K-2, OK-4, OK-9, OITK-4, T1K-2.

Ne | Unnekc Conepxanue B pesynbrare nzyueHust yaeOHON AUCHUTIIMHBI
I.I. | KOMIET | KOMOETeHINH (Wi e€ 00yyaromuecs 10JKHbI




CHLIUU 4acTH) 3HaTh yMeTh BJ1aJ1eTh
OK-1 Bragers  KyJbTYpoOW | METOIUYECKHE - CIOCOOHOCTBIO
MBILIUIEHUS, pa3paboTku aHaAJM3UpPOBaTh | K
CIIOCOOHOCTHIO K | (OT€4EeCTBEHHBI | TEXHUYECKUE crcTeMaTH3alu
0000111eHHTO, e U | XapaKTepUCTUK | U, 0OOOIICHUIO
aHaJIM3y, BOCIPHUATHIO | 3apyOeXHbIE) | U U pac-
uHpO-pMaLui, B 00J1aCTH | BJEKTPOTEXHUY | IPOCTPAHEHUIO
[IOCTAHOBKE LI€IM M | TEXHOJOIMYECK | ECKUX METOUYECKOIO
BbIOOpY myTell  e€ | oro npubopoB U | ombITa B
OK-2 JOCTUKECHMUS; o0pa3oBaHus paauoTexHuyec | obnactu
- METO/BbI | KHX YCTPOMCTB; | TEXHOJIOIMUYECK
CriocoOHOCTEIO pacuera - 0ro 00y4eHHUsI
aHAJIM3UPOBATh AJIEKTPUUYECKUX | BBIABIIATH - HaBBbIKAMHU
MHUPOBO33PEHUYECKUE, | Lenew, HEUCIPABHbIE | BBIIIOJIHEHUS
COLMAJIBHO U | TpaHC(HOPMATO | FITEMEHTHI U | IpoCTeHIInX
JUYHOCTHO 3HA4YMMBbIE | POB, y3J1bl pacueToB
¢bunoco-dekue BBINPSMUTENEH | 3JEKTPOOBITOB | 3JIEKTPUUECKUX
pOoOIIEMBI; , IIapaMeTpoB | BIX YCTPOMCTB, | LIEIEH;
OBITOBBIX U | pagMOTeXHU4eC | - HaBBIKAMHU
OK-4 BHYTPHU KMX YCTPOWCTB | BBIIIOJIHEHUS
CriocoOHOCTBIO KaOMHETHBIX U 3JEMEHTOB | JIEKTPUUECKUX
HCIIOJIb30BaTh 3HAHMSI | AJIEKTPOCETEN; | y3JIOB; U
0 COBPEMEHHOM | - O0COOEHHOCTHU - paguoTeXHUYeC
€CTECTBEHHO-HAYYHON | ceTeil obecrieunBaTh | KHX
KapTMHE  Mupa B | Tpexda3zHOoro HEOOXOAUMYIO | M3MEPEHUH;
o0Opa3oBaTeNbHOW M | TOKA; 3aluUTy - HaBBIKAMHU
npodeccuoHaIbHON - IOPUHLMI | yHJalIuXcs  OT | paboThbl c
NEeATEIIbHOCTH, JIEHCTBHUS IIOPaXEHUS COBPEMEHHOMN
IPUMEHSATh  METOABI | IEKTPUUECKUX | ITEKTPUUYECKUM | U3MEPUTEIHHO
MaTe-MaTHUEeCKOM MaIlluH U | TOKOM; 51
obOpaboTka OBITOBBIX - anmapaTypoi;
nH(popmManuy, AIIEKTPONPUOO | aHAIU3UPOBATH | - HaBbIKaMU
TEOPETUYECKOTO U | pOB, U CXEMBI | IPOXOXKJIEHUE | TIOCTPOEHUs
AKCIIEPUMEHTAIb-HOTO | UX paaMocurHanga | IpoCTeMIInX
UCCIIEIOBaHMS; HNOJKJIIOYEHUS; | B NPUHIUIHATIBH
- NOpaXKawIlue | paIMOTEXHUYEC | BIX,
OK-9 CriocoGHOCTHIO (bakTopbI KHX HKBHUBAJICHTHBI
paboTtath AIIEKTPUYECKOT | YCTPOHCTBAX X U OJOoK-cXeM
C wunbopmarmeit B | O TOKa; nmo wux OJOK- | paJiMOTeXHUYEC
r7100aJIbHBIX - (Qusmnyeckue | cxemam, KHX YCTPOUCTB;
KOMITBIOTEPHBIX OCHOBBI HCIIOJIB3YS
CETSIX; PalMOTEeXHUKH, | pa3iIHyuHbIe
paguopu3UKu | CIOCOOBI
OIIK-4 51 NIpeACTaBICHUS
CrocoOHOCTBIO HECTH | AJIEKTPOHUKH; | PAIMOCUTHAJIOB
OTBETCTBEHHOCTh 32 | - METOJHI | ;
pe3yJIbTaThI CBOCH | aHaNIM3a u
npodeccuoHaIbHON pacuera
NesITeNIbHOCTH; pasguoTeXHUYE
CKHX IICTIeH;
[OTOBHOCTBIO - TpHHIHIIEL
[1K-2 NEUCTBUS

IIPUMCHAITDH




Hunexc
KOMIIET
EHIINHU

JINIA

Conepxanue
KOMIETEHINH (WK €€
YaCcTH)

B pesynbrare nuzydeHus yueOHON AUCIUTUTMHBI
00yJaromuecs: JOIKHbI

3HAThb

yMeTh

BJIaJeTh

I1K-1

COBpPEMEHHBIC
METOJIUKH u
TEXHOJIOTUH, B TOM
qucle u
MH(pOPMAIMOHHEIE,
TUISE obecrnieueHus
KauecTBa yaeOHO-
BOCIIUTATEIHLHOTO
mporecca Ha KOHK-
peTHOI obpasoBa-
TEJIbHOU CTYIECHU
KOHKPETHOTO 00-
Pa30BaTEIbHOTO
YUPEKICHUS.
CrniocoGHOCTh
pean3oBaTh y4eOHbIE
MPOrpaMMbl  0a30BBIX
U DIIEKTUBHBIX KYPCOB
B Pa3ITUYHBIX
00pa3.yupexaeHHUsIX

COBPEMEHHBIX
paauoTEeXHUYE
CKHX
YCTPOMCTB;

TCXHOJIOTHUIO U
0COOEHHOCTH
COBPEMEHHBIX
PIT u ®OC

pa3pabarbiBaTh
PITT u ®OC B
COOTBETCTBHUH C
TpeOOBaHUSI-MHU
CTaHJapTa

COBPEMCHHBIMHU
o0OpasoBarenbH
BIMHU
TEXHOJIOTHSIMHU

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 Pacnipenesienne TPyI10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.
Obmass TpynoEMKOCTh AUCHMILIUHBI COCTaBISET 3au.eq. (72 wyaca), wuX
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

(052 cmyoenmos ODO).
Bun yuebnoii pabotbl Bcero CemecTtpsbl
4acoB (dacer)

3 | 4

AyIuTOpHBIE 3aHATHS (BCEro) 180

B Tom uncie:

3aHsATHS JEKIIMOHHOTO TUTIA 42 14 | 28

3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHE 62 29 | 40

3aHSTHS)

JlabopaTopHbIe 3aHATHS

CamocrosiTejbHasi padoTa (Bcero) 45 32 13

B ToM uncie:

Kypcosas paboma

IIpopabomrka yuebnozo (meopemuuecko2o) mamepuana

Buvinoanenue unousuoyanvnulx 3a0anuii (n0020mosKa
coobwenull, npeseHmayutii)

Pegepam

Iloocomoska Kk mekyuemy KoHmpouo

Ipomexxyrounas arrectammu (3auem, sK3amen)

OO0mmas TpyA0€MKOCTh qac
3a4. efl.




2.2 CTpyKTYypa AMCHHMILINHBI:
Pacrnipenenennie Bu0B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITHHBIL.
Pasnenbl quCHMIUIMHBL, U3ydaembie B 3 cemectpe (ounas popma)

KonnuecTtBo yacos
AynutopHas Breayut
Ne HanmenoBaHnue pa3aenos Beero pa6oTa opHas
pabora
J | 113 JIP | CPC
1 2 3 4 5) 6 7
Beenenue («YdeHnue 00 3JIeKTpUYECTBE B
1 UCTOPUYECKOM acneKkTe). OCHOBHBIE AIEKTPUUECKUE 9 2 3 4
" |BenMYMHBI. DNEKTpUYECKasi SJHEPTUsl, INEKTPUUECKUE U
MarHuTHBIC IeNH. 3aKOHBI JIEKTPOTEXHUKHU.
[IpuEMHUKYN 1 HICTOYHUKH JIEKTPUYECKON IHEPTUU.
2 Pacuér HpOCTOfIPJICKTpH‘ICCKOﬁ LeIH. Anroput™m } 9 9 3 4
pacuéra npoCcTO Hepa3BETBIEHHOM AIEKTPUUECKOU
Henu
DJIeKTpUUYeCcKre MEeTO bl u3MepeHusi. OCHOBHBIE
3.  |moKa3arenH 3JIeKTPOU3MEPUTENLHBIX PHOOPOB. 9 2 3 4
CucTeMbl AJIeKTPOU3MEPHUTENBHBIX TPUOOPOB
AKTHBHas Harpy3ka. Pe:xuMbl pabOThI JJIIEKTPUICCKUX
4, |ueneii. Pa3BeTBNEHHBIC SJIEKTPUUYECKHE LICTIH. 9 2 3 4
[TpaBuna Kupxroga
5 Henunelinble anekTpudeckue nenu. PeakrnBaas 9 2 3 4
Harpyska.
6. DIIeKTpUUYECKHE IIeTH MIEPEMEHHOr0 ToKa. BekTopHbie 111 2 3 5
JMarpaMMbl
7 Kone6aTenbuHI)H71 KOHTYp. Pe30oHaHC TOKOB 1 111 2 4 5
HaIpsKEHUN
Hmoeo no oucyuniune: 68 | 14 | 22 32

[Tpumeuanue: JI — nekuuu, [13 — npaktuyeckue 3aHsTus / cemuHapsl JIP — maGopaTopHble
3anstusa, CPC — camocrosaTensHas paboTa CTyAeHTa

Pacnpenenenne BumoB yaeOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieiaM JAUCIUTLTHHBIL.
Paznienibl IUCHMIUIMHEL, U3yyaeMble B4 cemecTpe (ounas popma)
KonmaecTBo yacoB

Bueayaut
AynutopHas
Ne HaumeHnoBanue pasaenos B paGoTa OopHas
cero pabota
J | 113 JIP CPC
1 2 3 4 5 6 7
MarHuTtHsle ey Ha MOCTOAHHOM TOKCE. 3aKoH
1. |momHOro TOKa. AHAJNOIUs AIEKTPUUECKUX U 12 | 4 6 2
MarHUTHBIX HOJIeH
2 Onexrpudeckne MamuHbl. HasHauenue n 12 | 4 6 2

KOHCTPYKIIMHU TPaHC(HOPMATOPOB.

Pacuét MarHuTHEIX IleTneil MOCTOSHHOTO TOKA.
3. |MarsuTHbIE IIeNH epeMEHHOro ToKa. (3agauun 12 4 6 2
pacu€ra. AITOPUTM pacuéra)

DJEeKTPOHHO-TY4EBOH ocimiorpad. 6

4. 12 | 4 2
@DoTO3JIeKTpHUUECKHE MPHUOOPHI

5 N3mepenune MHIYKTUBHOCTU U EMKOCTH. 12| 2 6 2

Crnaxusarone GuiabTpsl. IHBEPTOPHI.




MOIIIHOCTH

[TonynpoBoaHMKOBEIE TPpUOOPHI. IHTErpanbHbIe
MHUKPOCXEMBI. BBIpsAMUTENIBHBIE YCTPONCTBA.
Yceunurenu NOCTOSHHOTO TOKA U yCUITUTENN

12

[Ipon3BOACTBO U pacnpeneeHue IEKTPUIECKON
sHepruu. HerpaauumoHHbie, BO3OOHOBIIIEMbIC
MCTOYHUKHU dHeprun. TexHuka 0e30nacHOCTH

9 | 4

Umozco no oucyunaune:

81 | 28 | 40

13

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapbl, JIP — maboparopHbie

sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa
2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ansaTHus JeKuMoHHOro Tuna (3 cemecTp)

uccren0BaHus, BeIoHeHHbIe M. Papaneem
(1791-1867) , 3. X. Jlenuem

(1804-1865), 1. I'enpu (1797-1878), O. B.
Cumencom (1816-1892), J1./Ixxoynem (1818-1889)
, B.Bebepom (1804-1891) , /1.K.Makcesiom
(1831-1879), T. P. Teprem (1857-1894) u
JIPYTUMHU YI€HBIMH, TOKA3aJIH, YTO OOJBIIHHCTBO
3aKOHOMEPHOCTEH, BBIABJIEHHBIX IIPU aHAITU3E
I[ENEi TTOCTOSIHHOTO TOKA, SBIISIOTCS
(byHIaMEHTATLHBIME 3aKOHAMH DJIEKTPOTEXHUKH.
DnekTpudeckoe moje (cTtaTudeckoe) - mose
HETIOABMIKHBIX, DIIEKTPHUUECKH 3apPSHKEHHBIX TEl,
3apsiIbl KOTOPBIX HE U3MEHSIOTCSI BO BPEMEHH.
DJIEKTPUYECKOE TI0JI€ OOHAPYKUBAETCS KaK
CHJIOBOE B3aUMOJICHCTBHE 3apsHKEHHBIX Teq. [1pu
STOM Pa3IHYAIOT MOJI0KUTEIBHEIE U
OTpHUIIATEIIbHBIE 3apsAbl. 3apsIbl OHOTO 3HAKA
OTTAJIKUBAIOTCS JPYT OT JIPyTra, Pa3HOro 3HaKa

®dopma
HaunmenoBanue
No Coneprxanue pazziena TEKYILETO
paszznena
KOHTPOJISI
1 2 3 4
1.| Bsenenue («Yuenne 06 |CucreMaTuueckoe UCCICAOBAHUE DIICKTPUUECKUX
JIEKTPUUYECTBEY B SBIICHUHN U UX MPAKTUYECKUX MPUITOKECHHMA
HMCTOPUYECKOM acCIeKTe). |MCTOPUYECKU HAYaJOCh C U3YUYEHUS CBOICTB HE
OCHOBHBIE JIEKTPUYCCKHE [U3MCHSIIOIIETOCS BO BPEMEHH TOKa. DTOMY
BEJIMUMHBIL. DJIEKTpUYecKas |ClIOCOOCTBOBAINA HATMYUE U IOCTYITHOCTh
JHEPTUs, ICKTPHUUSCKHUEC U [ICTOYHUKOB JICKTPUICCKON YHEPTHH
MarHUTHBIE LIETIH. 3aKOHBI |IIOCTOSHHOTO TOKA - CHauaia ralbBAHUYECKUX
aneKTpoTexHUuKU. Borpocs! |3nementos (A. Bombra,
TeXHUKH Oe3omacHoctr |[1745-1827), mo3aHee akKyMyJIsTOPOB, a TAKXKE Ie
PBBIC YCIIEXU IPUMEHEHUS DJICKTPUICCTBA JUIS
ocsenienus (I1. H. SI6mouko B,1847-1894),
anekTpoiu3a u ranpBanoriactuku (b.C.Skobwu,
1801-1874). DxcriepuMeHTaIbHbBIE UCCIICIOBAHHS
CBOWCTB IIOCTOSTHHOTO TOK, IPOBE/ICHHBIC
A M.Amnepom (1775-1836), I'.C.Omom (1787-
1854),111. O. Kynonom (1736-1806) u apyrumu
¢dbu3nKamH, 1Mo 3BOJIUIIH BBISIBUTH U 000CHOBATH
PSI 3aKOHOMEPHOCTEN U MOHATHM. [lanpHenmue p




MIPUTATUBAIOTCS. B OCHOBE onucaHus CBOWCTB
ANEKTPUUECKOTO TOJIs JeKUT 3akoH Kyrona,
YCTaHOBJICHHBIN ONBITHBIM MyTeM. 3akoH KysoHa.
MexQgy NOKOSIIIUMUCS TOYSUHBIMU 3apsgaMu
JEHCTBYET CUiia, MPONOPLUUOHAIbHAS
IPOM3BEJEHUIO 3aps10B, 00paTHO
MIPONOPLUMOHAIIbHAS KBAIPATy PACCTOSIHUS MEXKIY
HUMH U HallpaBJI€HHAs 110 IPSIMOM OT OJIHOTO
3apsiga k apyromy. 3akoH ['aycca. Cymma Bcex
CBOOOQHBIX U CBS3aHHBIX 3apsAJOB, 3aKIIFOUEHHBIX
B 00beMe, OrpaHUYEHHOM 3aMKHYTON
MOBEPXHOCTHIO S, IPOMOPLUOHATIBHA TOTOKY
BEKTOpA HAIIPSKEHHOCTH 3JIEKTPUUECKOTO MOJIS
gyepes 3Ty NOBEPXHOCTh. Tak Kak 3JIEKTPUUECKOe
I10JI€ BCETJa CYIIECTBYET MEXKY Pa3InYHbIMU
JIETAISIMU AJIEKTPOTEXHUYECKUX YCTPOMCTB,
HaxXOJSIIMXCS MO/ HANPSHKEHUEM, MEXKIy HUMHU
€CTh BJIEKTPUYECKAS] EMKOCTh. JINHEHHBIN
€MKOCTHBIH 3JIEMEHT SIBJISIETCS COCTABIISAIOLIEH
CXEMBbI 3aMelIeHUs 00N YacTu
ANEKTPOTEXHUYECKOTO YCTPOMCTBA, B KOTOPOU
3HAUYEHHE 3apsAANPONOPLHUOHATIBHOHAIPSHKEHUIO.
Ero napameTrpomciyxut eMkocts C= cCONst.

|IIpuéMHUKH U UCTOYHUKHU
3NIEKTp.oHeprun.Pacuér
MIPOCTOM IIEKTPUIECKON
Lenu. AJITOPUTM pacuéra
IIPOCTOM HEPa3BETBIIEH-

HOM DJICKTPUYECKOM IICTIH.

DIIEKTPOTEXHUIECKOE YCTPOUCTBO - ITO
NPOMBIIUICHHOE U3/IeIHe, IPeIHa3HaYeHHOEe Ms
BBIIIOJTHEHUS ONPEICIICHHON QYHKIUY MTpH
pELICHUH KOMILIEKCHOW TPOOIIEMbI
IPOU3BO/ICTBA, PACIIPEICIICHNs, KOHTPOJI,
npeoOpa3oBaHus U UCIIOIb30BAHHS
AIIEKTPUYCCKON SHEPTHU. DIICKTPUUCSCKAsI LETIb,
WY [IeNb TOCTOSIHHOTO TOKa, B 00IIEM clydae
COJICP’KUT UCTOUHHUKH AJIEKTPUIECKON SHEPTHH,
NPUEMHUKH JEKTPUYECKOH YHEPTHUH,
U3MEpHUTEIbHBIC IPHOOPHI, allapaThl aBTOMATHKH
Y YIIPaBIICHUS, COCJMHUTEIbHbIC JTNHUH U
npoBoja. B ucrouHmkax 3J1eKTpHYECKOil SHEPTUH
OCYIIECTBIIIETCS TPe0Opa30OBaHNUE B
AIIEKTPUYECKYIO SHEPTHIO KaKUX-THOO0 IPYTUX
(bopM dHEPrUH, HAMPUMEP SHEPTUU XUMUIECKUX
NPOLIECCOB B IaJIbBAHUYECKUX DIIEMEHTAX U
AKKyMYJISITOpax, TEIUIOBOM SHEPTHH B
TepMOIpeoOpa3oBaTesiX Ha OCHOBE TEPMOTap.
B npueMHHKaX 3JI€KTpUYECKON SHEPTUH
ANIEKTPUYECKast SHEPTHUs peodpasyercs,
HanpuMep, B MEXaHHUYECKYIO (JBUraTeIn
NIOCTOSTHHOTO TOKa), TEIIOBYIO (JIEKTpUYECKUe
[eYH), XAMUYIECKYIO (3JICKTPOTM3HBIC BAHHBI).
DneKkTpuyecKre armnaparbl aBTOMaTHKU |
yIPaBJICHUS, COSAMHUTEIbHBIC JINHUU U
U3MEpUTEIbHBIC TIPHOOPHI CIYKAT LIS Iepeaun
ANEKTPUUECKON SHEPTHU OT UCTOYHUKOB,
pacnpesielieHusl ee MeXy NIPUEMHUKAMH U




KOHTPOJISI pexkrmMa paboThl Beex
AIIEKTPOTEXHUYECKUXYCTPOMCTB.

OEeKTpUYECKHUE METO/IbI
n3meperusi. OCHOBHBIE
HoKa3aTesu
AIIEKTPOU3MEPUTENBHBIX
npu6opoB.Cuctembl
AJIEKTPOU3MEPUT.IIPUOOPOB

DNEKTPUUECKUM U3MEPEHUEM HA3bIBAIOT
HAXO0XJICHNE 3HAYCHHI IMapaMeTpOB
AIIEKTPUYECKUX BETUYMH OIBITHBIM ITYTEM C
MOMOIIBIO CIICTIHATIEHBIX CPEJICTB.

Cpenctpa usmepenus. [lo pynkimonansHomMy
HA3HAYCHUIO B CPEJICTBAX MU3MEPEHUS Pa3INYaroT:
Mepbl, U3MEPUTEIbHBIE TPUOOPHI, U3MEPUTEIbHbIE
peoOpa3oBaTey, U3MEPUTEIIBHBIE CHCTEMBI U
U3MEPUTENIbHO-BBIYUCIUTEIbHBIE KOMIUIEKCHI.
Mepb! ciryskaT i BOCIPOU3BEICHUS 3HAUCHHIA
AIIEKTPUYECKUX BETUYMH 3a/IaHHBIX Pa3MEPOB.
W3mepuTenbHbIe MPUOOPHI IPEeTHAZHAYCHBI IS
BBIPaOOTKH U3MEPUTEIHHON HH(POPMALIUU O
3HAYCHUSIX U3MEPSAEMON BETMIHHBI B (hopMe,
JIOCTYIHOM i oniepaTopa. M3MmeputenbHbie
npeoOpa3oBaTeNy CIIyXaT il MpeoOpa3oBaHus
3HaYEHUI U3MEPSIEMbIX BETUYHH B
MIPOMOPIIMOHAIILHBIC 3HAUYCHUS BEIMUUH,
yIOOHBIX JIJIs HajbHeelr o0paboTKu, HO HE
BOCTIPUHUMAEMBIX OIEPATOPOM HEMOCPE/ICTB €
HHO. B 3aBucHMoOCTH OT XapakTepa
npeoOpa3yeMbIX BEJIMUMH Pa3IUYaioT
M3MEpUTENIbHbIE TPpeoOpa3oBaTenu
IIEKTPUICCKUX BEITUYHH B AIICKTPUUICCKUE
BEJIMYMHBI, HEANIEKTPUYECKUX BEJIMYHH B
JIEKTPUUICCKUE BEJIM YMHBI, MATHUTHBIX BEJIMIUH
(MHIYKIIMH, MATHUTHOTO TIOTOKA M JIp . ) B
IEKTPUUICCKUE BEIIMYUHBI U IIEKTPUICCKIX
BEJIMYMH B HE DJIEKTPUYECKHUE BETMUYUHBI
(oTKJIOHEHHE CTPEIOYHOTO yKa3aTess U Jp.) .
H3mepuTenbHbIe CUCTEMBI MTPEICTABISAIOT COOOM
COBOKYITHOCTH Pa3JIMYHBIX CPEJICTB U3MEPCHUS,
COETMHEHHBIX MEXKy COO0H KaHaTaMH CBSI3H, U
npeIHa3HauYeHbl Ui cOopa U aHaIn3a O0JIbIIOTO
o0bvema usmepenuid. MzmepurensHo
BBIUHCIUTENbHBIN KOMITJIEKC MPECTAaBIISAET COOOM
MU3MEPUTEIIBHYIO CUCTEMY, B COCTaB KOTOPOH
BXOJIUT CBOOO/IHO MPOTPaMMHPYEMBbIi
KOMIIBIOTED.

AKTHUBHas Harpy3kKa.
Pexumbl paboThbI
3IIEKTPUYECKHX LIETIEH.
PazBeTBnéHHbBIC
ANEKTPUYECKUE LIETIH.
ITpaBuna Kupxroda.

Ucrounnk DJIC 1 HICTOYHUK TOKA SIBISIOTCS
YACTHBIMM CIIy4asiMU UCTOYHHUKA DIIEKTPUUECKON
sHeprun. PaccMoTpuM nporneccsl B 1enH,
COCTOSIIIEN U 3 NCTOYHUKA NIEKTPUUYECKON
SHEPTUH U MOAKIIOUEHHOT0 K HEMY PEe3UCTOpa ¢
COIIPOTHBIIEHUEM Harpy3ku Ru. JIBa 3akoHa
Kupxroga - ocHOBHbIE 3aKOHBI AJIEKTPUIECKUX
uenei. [lepseiit 3akon Kupxroda.
AnrebGpanyeckasi CcyMMa TOKOB B JIFOOOM y37ie
AJIIEKTPUYECKOM LIENH paBHa HYI0. BTopoi 3akoH
Kupxroda. Anredpanueckas cymMma HalpspDKeHUN




YYaCTKOB JFOOOT0 KOHTYpa 3JEKTPUUECKOH 1eTH
paBHA HyJI0. Pacuer ClI0KHOM 3JIEKTPUYECKOU
LENU YIPOUIAETCs, €CJIM B €€ CXEME 3aMEIICHUS
3aMEHUTh IPYIILY PE3UCTUBHBIX 3JIEMEHTOB
JIPYTOMAKBUBAJICHTHOM IPYIION, B KOTOPOil
PE3UCTUBHBIE 3JIEMEHTHI COEAMHEHBI MHAYE.
B3anMHas 5KBUBAJIEGHTHOCTh 3aKJIKOYAETCS B TOM,
YTOIMOCIIE 3aMEHBI PEXKUM PaOOTHI OCTATBHOM
YacTH LIeNU HE U3MEHUTCSL.

Henuueiinbie
3IEKTPUYECKUE LIETIH.
PeaktuBHas Harpyska.

B o0miem ciydae cxeMbl 3aMeIIeHUs
ANEKTPOTEXHUYECKUX YCTPOUCTB COAECPKAT KpOME
JIMHEVHBIX TAKXKE HEJIMHEWHBIE PE3UCTHUBHBIE
OnemeHTbl. HemHeHbIN pe3uCTUBHBIN SJIEMEHT
(BBIIPAMUTEIBHBIC THOJIBI, CTAOMIUTPOHBI,
BapHCTOPHI U T.J.) BKJIFOYACTCS B IIEMb Yepe3 Ba
BbIBOJIa. Ero cBOMCTBa ONpeNeIIsSIET BOIBT-
ammnepHas xapakrepuctrka |(U). Henuneiineie
CBOICTBA PE3UCTUBHBIX 3JIEMEHTOB JIE)KAT B OCHOB
€ IpUHLIUINA ACHCTBUS BBITIPSIMUTENCH,
CTaOMIIM3aTOPOB HAIPSDKEHUS, YCHIIUTENEH U T. 1.
AL HENMMHENWHBIX 1EeTTe HEMPUMEHUM TTPUHILIMUIT
HAJIO’KEHUSI. DTO OrPaHUYUBAET IPUMEHUMOCTh
AHAJIMTUYECKUX METOJIOB pacuera 1enen, KoTopble
Ha HEM OCHOBaHbBI: KOHTYPHBIX TOKOB, HAJIOKEHUS
u n1p. Pacuer nenei ¢ HeMMHENHBIMU
PE3UCTUBHBIMU 3JIEMEHTAMH OCYILIECTBISAETCS
rpaguIecKuMy METOaMH.

DIIeKTpUUECKHE TIETTH
IIEPEMEHHOT0 TOKA.
Bexropasle quarpaMMsl

Bo3pacraroimas posib 3JIEKTPUYECKON IJHEPIHU B
Pa3BUTHH POMBIILICHHOCTH, TPAHCIIOPTA U
chepsl yeayr B konie XIX B . ctumynupoBana
TEOPETHYECKHE M IKCIIEPUMEHTATIbHBIE PAOOTHI 110
CO37aHUI0 Y(PPEKTUBHBIX ATEKTPUIECKUX
YCTPOMCTB B TEXHOJIOTMYECKOH LEeTH
NPOM3BOJICTBA, TIepeIauu U OTPEOICHUS
ANIEKTPUYECKON 3Heprun.B HacTosiee Bpems
AIIEKTPUYECKAs SHEPTHUS ISl IPOMBIIICHHBIX 1€
JeBBIPadaTHIBACTCS HIICKTPOMEXaHHYECKUMHU
reHepaTOpaMK CUHYCOHIATbHOTO

TOKa NP CTaHIapTHOH yacToTe Toka 50 ' B
Poccuu u GonpmmHcTBE Apyrux crpad (B CIIA
60 I'ry) . DekTpoMexaHUUECKUE TeHEePaTOPbI ¢
HPUBOJIOM OT MApOBOI TypOUHBI Ha TETUIOBBIX U
ATOMHBIX 3JIEKTPOCTAHIMAX UMEIOT MOIITHOCTh
100-1200 MBT. [Ipeobpa3zoBanue 3Ha4CHUI
napaMeTpOB CHHYCOMJIAILHOTO TOKa
AIIEKTPOTeHEPATOPOBTPaHC(HOPMATOPAMHU
TI03BOJISICT MEPEIaBaTh IEKTPUIECKYIO SHEPTHIO
10 JIMHUSIM BBICOKOTO Hanpsbkerus (o 7 50 kB)
Ha Oombime paccrosaust (10 500 kM) ¢
MHHAMAITbHBIMH TIOTEPSIMHU.

ACHHXPOHHBIC U CHHXPOHHBIEC IBUTATEIH
CHHYCOMJJAJTbHOT'O TOKA MPOMBIIIUICHHOH YaCTOTHI




3¢ (PEKTUBHO UCTIONMB3YIOTCSA IS IPEOOpa30BaHUS
AIIEKTPUYECKOM SHEPTUU B PA3ITUIHBIX CHUCTEMAX
AIIEKTPOIPUBO/IAIIOIHEMHO-TPAHCIIOPTHBIX
MAIlIiH, CTAHKOB, 00padaThiBa.

Onekrpudeckue nenu  ([loHsATHE MPOBOIMMOCTEH HA IEPEMEHHOM TOKE.
NEepEeMEeHHOT0 ToKa ¢ |Pe3oHaHc TokoB u HanpspkeHuil. Koagduument
napauIeIbHbIM U MOIIIHOCTH U ITyTH €T NOBBIIIeHUs. V3BecTHO
HOCJIE0BATENbHBIM COEIU-|HECKOIBKO CIIOCOO0B MPEICTaBICHHS T
HEHHEM KOHJICHCATOpa U |CHHYCOUIAIbHO U3MEHSIOIIMXCS BEJTMYHMH: B BHJIC
KaTymku. Pe3oHaHC TOKOB |TPUTOHOMETPUYECKUX (PYHKITHMA, TpaduKOB,
Y HaIPSOKESHHH. BPAIIAIOIINXCSA BEKTOPOB U KOMIUIEKCHBIX YHCEIL.
KosiebarenbHbIi KOHTYD.

2.3.1 3ansaTHud JeKUMOHHOT0 THNA (4 ceMecp)

®dopma
Hanvenosanne Coneprxanue paszena TEKYILETO
pas3nena
KOHTPOJIA
2 3 4
Hecunyconnansusie (Bokpyr 1000ro mpoBoIHHUKA C TOKOM €CTh
Toku. [lepexo/iHble |MarHUTHOE ToJIe. DTO JIETKO JJOKa3aTh C IIOMOIIIBIO
MIPOIIECCHI B onbITa.Ecu K NpsAMONMHENHOMY ITPOBOJIHUKY C
JIMHECHHBIX MOCTOSITHHBIM TOKOM | TIOJTHECTH MarHUTHYIO
JNEKTPUYECKUX  |CTPEJIKY, TO CTPEJIKA YCTAHOBUTCS IO HAPABICHUIO
uernsx.MarauTHele |KacaTelbHOM K OKPY>KHOCTH BOKPYT OCH
LIETTM Ha TTOCTOSIHHOM |[TPOBOJHUKA. OpUEHTAIMsl MArHUTHOM CTPEJIKU B
TOKE. 3aKOH MOJIHOTO |ONIPEICTICHHOM HAIPaBJICHUN O3HAYAET, YTO B
TOKAa.AHAQJIOTUSI  |[MAarHUTHOM I10JI€ IEUCTBYIOT MAarHUTHBIE CUJIBI,
BJIEKTPUYECKUX U |ONPEAESAEMbIE BEKTOPOM MAarHUTHOM
MarHuTHBIX MOJIeH. [HampspkeHHOCTH H. J{st GompIneit HarmsIHOCTH
MPOCTPAHCTBEHHOE PACIPEACICHUE U HAIIPABJICHUE
JIEWCTBUS MAarHUTHBIX CUJI MOJISL IPEACTABIACTCS
COBOKYITHOCTBIO 3aMKHYTBIX MarHUTHBIX, UJIH
CUJIOBBIX, JIMHUM. VX HaIlpaBJICHUE yKa3bIBACT
ceBepHbIil moiitoc N MarHUTHOM CTpENKU. A, AJis
MPSMOJIMHENHOTO IPOBOJHNUKA C TOKOM MarHUTHBIE p

JUHUU TIPEACTABIISIIOT COO0M COBOKYITHOCTD
KOHIIEHTPUYECKUX OKpY>KHOCTeH. B aTOM yOexmaer
MPOCTOM ONBIT. JKene3HbIe OMUIIKH,
HaMarHM4uBasCh B MAarHUTHOM IIOJIE,
pacroJiararoTcs Ha MI0OCKOCTH, IEPICHIUKYISIPHOMN
OCH MPSIMOJIMHEWHOTO MMPOBOJIHUKA C TOKOM, T10
KOHIICHTPUYECKUM OKPYKHOCTSIM BOKPYT
MIPOBOAHMKA. MarHuTHON LIETIBIO
(MarHMTOMPOBOIOM) HA3BIBACTCSI COBOKYITHOCTh
pa3INYHbIX (heppPOMArHUTHBIX U
He(heppOMArHUTHBIX YaCTEH AIEKTPOTEXHUUECKHUX
YCTPOMCTB JIJIsl CO3JaHUsl MArHUTHBIX TOJIeH
HY)XHBIX KOH(UTYpallul U UHTEHCUBHOCTH. B
3aBUCUMOCTH OT MPUHIUIA JEHCTBUS
AIEKTPOTEXHUYECKOTO YCTPOHCTBA MATHUTHOE TIOJIE
MOJKET BO30YXKAaThCs TMO0 MOCTOSTHHBIM
MarHuTOM, JIN0O KaTYIKOU C TOKOM,




pacMoa0XKE€HHOM B TOW WJIM MHOM YaCTH MarHUTHOM
uenu. K npocteiimmm MarHuTHBIM LIETISIM
OTHOCHUTCS TOPOUJ] H30THOPOJIHOTO
dbeppomarauTHOro Marepuaina. Takue
MarHUTONPOBObI IPUMEHSIOTCS B
MHOTOOOMOTOYHEIX TpaHc(hopMaTopax.

DJIEKTpUYECKue
MAaIIUHBI.
Hasznauenue u
KOHCTPYKIIUU

TpaHcGopMaTOpOB.

DneKTprUUecKre MallMHbl CHHYCOMIaTbHOTO TOKA
(acCMHXpOHHBIC U CHHXPOHHBIE) XapaKTePU3YIOTCSI
TEM, UTO B HUX BO30YK/1aeTCsl Bpalllaloleecs
MarHuTHOE 1oJsie. ACHHXPOHHAs MallHA
(mBHraTens M reHepaTop) - ATO MaIIHHA,

B KOTOPOI1 €€ MO/IBM)KHAS YaCTh BPAIaeTCs
ACUHXPOHHO, T . €. C YaCTOTON BpallleHus,
OTJIMYHON OT YaCTOTHI BPALICHUS MAaTHUTHOTO TTOJIA.
ACHHXpOHHBIE MAIIMHBI IPUMEHSIOTCS B OCHOBHOM
B KauecTBe aBuraresnei. OCHOBHOE JOCTOMHCTBO
ACMHXPOHHOTO JBUTATENSI — MPOCTOTA €T0
KOHCTPYKILIMU M HU3Kasi CTOUMOCTh. B mMamae
OTCYTCTBYIOT KaKue-JIM0O JIETKO MOBPEXKAAI0IINECs
WM OBICTPO W3HAIIMBAIOIINECS dJICKTPUIECKHE
yactu. OCHOBHOM HEIOCTATOK - CIIOKHOE U
HEOKOHOMHUYHOE PEryJIMpOBaHUE PEKUMOB PaOOTHI.
CuHXpOHHas MalliiHa (IBUTaTeb U TeHEepaTop) -
ATO MAaIlIMHA, B KOTOPOH €€ MOABIKHAs YacTh
BpalllaeTCsi CHHXPOHHO, T. €. C YaCTOTOW BpallleHu,
COBIIAJAOIIE i C YACTOTOW BPAILICHUS MAarHUTHOTO
noJist. CHHXpOHHBIE MallIMHBI PUMEHSIOTCS B
OCHOBHOM B Kaue€CTBE T€HEPATOPOB JIJIsl BBIPAOOTKH
AIIEKTPUYECKOM SHEPTUU Ha SICKTPOCTAHIIH SIX.
EnvHu4Has MOIIHOCTH COBPEMEHHBIX
anekTporeneparopoB gocturaer 1 500 MBA.
H3mepuTenbHbIe TpaHCPOPMATOPHI HAPSIKESHUS
(TV) u Toka (TA) IpUMEHSIOT IS pACITUPEHHUS
NpeJIeNIOB U3MEPEHUS TPUOOPOB U M30JISIHA UX U
anmnapaToB aBTOMaTUYECKON 3 aIllUThI OT LeNH
BBICOKOT'O HanpshkeHUs. MHOrooOMOTOYHBIH
TpaHchopMaToOp UMEET OJIHY EPBUIHYIOHECKOIBKO
BTOPUYHBIX OOMOTOK, PACHOJIOXKEHHBIX Ha 001IeM
Maruu TonpoBoje. Takue TpanchopMaTopbl UMEIOT
noJHyto MoutHocTh 101 OOO BA u npumeHstoTcs
B YCTPOMCTBA MPOMBILIJIEHHOW 3JIEKTPOHUKH JIJIs
MUTAHUS OT OJJHOT'O MCTOUYHUKA HECKOIBKUX
M30JIMPOBAHHBIX APYT OT Apyra uneneu. [IpuHnmm
JIecTBUSI MHOTOOOMOTOYHOT'O U IByXOOMOTOYHOTO
TpaHc(hopMaTOPOB aHATOTUYHBI.
TpancpopmaTopoM Ha3bIBAETCS] CTATHUECKOE, T. €.
0e3 IBIKYIIUXCIYacTel, JIeKTPOMarHUTHOE
YCTPOMCTBO, MPEeHA3HAYEHHOE IS
npeoOpa30BaHus OJHUX 3HAYCHHUI TapaMeTPOB
NEPEMEHHBIX HaNpsKEHUH U TOKa B ApyTrHe
3Ha4YeHMs TOM ke 4acToThl. TpanchopmaTop

UMeeT He MEHee JIBYX 2JIeKTPUUECKU




W30JIMPOBAHHBIX (32 HCKITIOYCHHEM
aBTOTpaHc(hopmaropa) 0OMOTOK C O0IIUM
MarHUTHBIM IIOTOKOM.

Pacuétr MarHuTHBIX
Hernen MOCTOSIHHOTO
ToKa. MarHuTHble
LENH TEPEMEHHOTO
ToKa. (3amauu pac-
yéra. AJropuTm
pacuéra)

MarHuTHO#t 11e1bio (MArHUTOIIPOBOIOM)
HA3bIBAETCSI COBOKYITHOCTh PA3JIUYHBIX
(beppoMarHuTHBIX U HEPEePPOMArHUTHBIX YacTeH
AIIEKTPOTEXHUYECKUX YCTPOMCTB JIsl CO3aHUS
MarHUTHBIX MOJICH HYXXHBIX KOHPUTYpAIUU U
MHTEHCUBHOCTHU. B 3aBUCHMOCTH OT MpuHIUIA
JIEUCTBUSI DIIEKTPOTEXHUUECKOTO YCTPOMCTBA
MarHUTHOE MOJIe MOXXET BO30YKIaThCsI

1100 MOCTOSTHHBIM MarHUTOM, JIHOO KaTYIIKON C
TOKOM, PAaCMOJI0KEHHOW B TOM WJIM UHOW YacTH
MarHuTHOM 1enu. K npocreimmm MarHuTHbIM
LEMNsIM OTHOCHUTCSI TOPOUJI U3 OJHOPOTHOTO
dbeppomarauTHOro Marepuaina. Takue
MarHUTOIPOBObI IPUMEHSIOTCS B
MHOTOOOMOTOYHEIX TpaHc(hopmaropax.

[Tokxazana 6oJee cia0)KHasi MarHUTHAs LENb
AIIEKTPOMEXAHUUECKOTO YCTPOUCTBA, MOBUKHAS
4acTh KOTOPOTO BTSTUBAETCS B AJIIEKTPOMArHUT NpU
HOCTOSTHHOM (HJTH IIEPEMEHHOM) TOKE B KaTYIIKE.
Cuna npuTsHKeHHS 3aBUCUT OT TOJIOKEHUS
MOJABUKHOM YaCTH MarHUTONPOBOAA. 3aKOH
MOJIHOTO TOKa. IHTerpas oT Hanmpsi>KeHHOCTH
MarHUTHOTO TIOJIA T10 JII0OOMY 3aMKHYTOMY
KOHTYPY (IIUPKYJIALKSI BEKTOPA) paBeH
anreOpanveckoil CyMMe TOKOB, CIICTUICHHBIX C 3TUM
KOHTYpPOM. 3aKOH MOJHOro Toka. HTerpai ot
HaIPSHKEHHOCTH MAarHUTHOTO TIOJIS TIO JIF0OOMY
3aMKHYTOMY KOHTYPY (LIIUPKYJIAIMS BEKTOPA) paBeH
anreOpanveckoil CyMMe TOKOB, CIICTUICHHBIX C 3TUM
KOHTYPOM.

DNEeKTPOHHO-TYy4eBOM
ocruiorpad.
DOTOIEKTPUUECKHUE
pUOOPBHI.

DNEeKTPOHHBIE UMITYJIbCHBIE YCTPOICTBa €
BPEMEHHO YCTOMYMBBIMHU COCTOSIHUSAMMU SIBIISIFOTCS
VMCTOYHUKAMU UMIYJIbCOB HAIPSKEHUsI, 3HAUCHUE,
JUIMTEIBHOCTD U 4aCTOTA MOBTOPEHUS KOTOPBIX
MOTYT PETyJIUPOBATHCS B IIMPOKUX Ipeenax.
MynbTHBHOPAaTOPOM Ha3bIBAETCS YCTPOHUCTBO C
JIByMsI BDEMEHHO YCTOMUYNBBIMHU COCTOSIHUSIMH,
npeJcTaBstoliee co6oii reHepaTop UMIYJIbCOB
HaANPSDKEHUS IPSIMOYTOJIbHON (opMbl. OOBIYHO OH
CILY’KUT JUIS 3a1ycka B paboTy IpYTHX UMITYJIbCHBIX
YCTPOMCTB MPHU UX COBMECTHONCHHXPOHHOI padore.
Haubonee pacnipocTpaneHbl MyJIbTHUBHOPATOPHI Ha
ocHoBe OVY. PaznuyaroT CHMMETpUYHBIE U
HECUMMETPUYHbIE MYJIbTUBUOPATOPHI.
JnmuTenbHOCTH IPSIMOYTOJIBHBIX UMITYJIBCOB U
MHTEPBAJIbl BDEMEHU MEKY HUMU Y
CUMMETPUYHBIX MYJIbTUBHOPATOPOB PaBHBI, Yy
HECUMMETPUYHBIX PA3JIMUYHbIYEHUE, NJTUTEIBHOCTD
Y 4aCTOTA MOBTOPEHUSI KOTOPBIX MOTYT




PErynupoBaThCs B MIMPOKUX MPEIENaXx.
MynsTUBHOPAaTOPOM HA3BIBAECTCS YCTPOMCTBO C
JIBYMsI BPEMEHHO YCTOWUYHBBIMU COCTOSTHUSIMH,
IpeIcTaBIstoIee co00i TeHepaTop UMITYJIbCOB
HANPSDKEHUS TPSIMOYTOJIbHOM (opMbl. OOBIYHO OH
CITY’KHT JUTsI 3aITyCKa B paboTy APYTUX UMITYIBCHBIX
YCTPOMCTB MPHU UX COBMECTHOU CHHXPOHHOMU
pabote. Hanbomnee pacnpocTpaHeHbI
MyJIBTHBHOpaTOpsl Ha ocHOBe OVY. Paznuyaror
CUMMETPUYHBIE U HECUMMETPUUHBIE
MyJIBTUBUOPATOPEI. [nurensHoCcTH
MPSIMOYTOJIbHBIX UMITYJIbCOB U UHTEPBAJIbI BPEMEHHU
MEX1y HUIMH Y CHMMETPUYHBIX MYJIbTUBHOPATOPOB
PaBHBI, Y HECUMMETPUYHBIX paziuyHbl. st
perucTpanuu OpICTPOIIPOTEKAIOIINUX MPOIIECCOB, a
TaK)Ke U3MEPEHUS YaCTOThI M IMHAMUYECKUX
XapaKTEPUCTHUK JIEMEHTOB 3JIEKTPUUYECKUX LEnen
(manpume p, meTin rucTepesrca GeppoMarHUTHOTO
CEp/ICUHHUKA CIIYKHUT JIEKTPOHHO-JTY4EeBOU
ocumuiorpad. [1o Ha3HaYeHUIO U IPUHIUTTY
JEHCTBUS Pa3InIarOT OCIIILIOrpadb
HEIPEPBIBHOTO JIEUCTBHS, 3alIOMUHAIOIINE U
uudposeie. Ocumuiorpad HEMPEPHIBHOTO
nercTBUA. BaxxHeHnen 4acTeio

ocrmuiorpada sBIsSeTCs JEKTPOHHO-ITyueBast
TpyOKa, KOTOpasi COCTOUT U3 ANEKTPOHHOTO
MIPOKEKTOPA, OTKJIOHSIONICH CUCTEMBI U SKpaHa.
[IpoxkeKTop co31aeT y3KUi JJIEKTPOHHBIN J1y4 U
COCTOHUT U3 MOJIOTPEBHOIO KaTO/1a, YIPABIISIOIIETO
anekTponaa Y u 1Byx aHonoB A 1 u A2.

N3mepenune
WHJYKTUBHOCTHU U
émkoctu. Crna-
YKUBAIOIINE (PUIHTPHI.
HNHuBepTopsI

PaboTaromuii 31eKTpou3MepUTeNbHbIN prudop
OTpeOIIIeT YIHEPTUIO U TEM CaMbIM BHOCUT
U3MEHEHHE B PEXHUM PabOThI AIEKTPUUECKOM
IIETH, B KOTOPYIO OH BKJIFOYEH. ITO HEOOXOIMMO
YUUTBIBATh NMPH 00pabOTKe pe3yabTaToB
u3MepeHuil. B anekTpomexaHndecKkux
MOKA3bIBAIOLINX MPHOOpPax AJIsl IPSIMbIX
M3MEpPEHUH €ro NMOABMKHAS 4acThb MO/ JAEHCTBUEM
CHUJI, MPONIOPLUHUOHAIBHBIX 3HAYEHUSIM U3MEPSAEMON
BEJIMYUHBI, IEPEMELIAETCSA OTHOCUTEIBHO
HenoABMXKHOU. [10 KOHCTPYKIIMK OTCYETHOTO
YCTPOMCTBA pa3/IMYaroT dJIEKTPOMEXAaHUYECKUE
pUOOPBI CO CTPEIOYHBIM U CBETOBBIM YKa3aTeNlsIMU
IIPY YCTAaHOBKE MOABM)KHOM YaCTH Ha pacTsDKKaX
WJIM OCSIX. DJNEKTPOMEXAHWUYECKHE AaHAJIOTOBBIE
MOKAa3bIBAIOLINE TPUOOPHI COCTOAT U3
AIEKTPOMEXAHUUYECKOTO U3 MEPUTEIBHOTO
MEXaHU3Ma 1 U3MEPUTEIBHOM LIETH.
N3meputenbHpId MEXaHU3M MpeodpazyeT
JIEKTPUYECKYIO YJHEPTUIO B MEXAHUYECKYIO
SHEPTHIO NEPEMEILECHHUS IOJIBUKHON YaCTH U
CBSI3aHHOTI'O C HEH yKa3arels.




W3mepuTtenbHas Lenb npeodpazyeT 3HaueHue
U3MEPSIEMOU DIIEKTPUYECKON BEITUYUHBI
(HampspKEHHS) B IPOTOPIMOHATIBHOE 3HAYCHHE
BEJIMYMHBI (TOK), HEOCPEICTBEHHO
BO3JCHCTBYIOIIEH Ha U3MEPUTEIIbHBIN MEXaHU3M.
OnuH U TOT e U3MEPUTENIbHBIA MEXAHU3M B
COEIMHEHUH C Pa3IMYHBIMU U3MEPUTEIbHBIMU
LENSMU MOKET CIIY’KUTh JJI1 U3MEPEHUS
pa3IMYHBIX BEJTUYMH.

[TonynpoBOHUKOBBIE
MPUOOPHI.
WHrerpaibusie
MHUKPOCXEMBI.
BeinpsiMutensHbIe
YCTpOMCTBA.
Yeunurenn
IIOCTOSIHHOT'O TOKa U
YCUJIUTENN
MOILHOCTH.

[TomynpoBOgHUKHN 00BEAMHSAIOT OOMIMPHBII KJ1ace
MaTepUasoB C yIeIbHbIM 00bEMHBIM
comnporusienuem 108-10-6 Om - m. Haubounbmiee
NpUMEHEHHEe Halui kKpeMuuit Si u repmanuii Ge.
PaccMoTpuM OCHOBHBIE IPOLIECCHI B
MOJIyITPOBOJJHUKOBBIX MaTe€pHaIax Ha OCHOBE

WX UJCaTU3UPOBAHHBIX MOJENEH . B anexkTpoHHOM
CTPYKTYpE UACAIBHOT0 KPUCTAILJIa KPEMHHUS U3

IV rpynnel [lepuoaudeckoii cucTeMbl 2J1€MEHTOB J]
M. MenaeneeBa Kaxaplil U3 YETHIPEX BAJICHTHBIX
AIIEKTPOHOB JIOO0OTO aToMa 00pa3yeT CBA3aHHYIO
napy (BaJEHTHYIO CBSI3b) C TAKUMH YK€ BAJICHTHBIMH
AIEKTPOHAMM YETBIPEX COCAUHEHUI aTOMOB . Ecin
Ha aTOMbI KPEMHHUS HE IEUCTBYIOT BHELIHUE
WCTOYHUKHU SHEPrUH, HAIIPUMEP CBET, TEIJIOTA,
CIOCOOHBIE HAPYIIUTH €0 JIEKTPOHHYIO
CTPYKTYPY, TO BCE aTOMBI JIEKTPUUECKHU
HEeUTpasibHbI . Takoil uaeanbHbINA KpUCTAILI
KPEMHUSHE TPOBOJMT JICKTPUUYECKUI TOK
ANIEKTPOHHOU CTPYKTYpE KpUCTaIa KPEMHUS C
npuMecbio Gpocdopa YeTripe BaICHTHBIX 3JICKTPOHA
docdopa 1 BaeHTHBIE AIEKTPOHBIYETHIPEX
COCEIHMX aTOMOB KPEMHUS 00pa3yroOT YeThIpe
CBsi3aHHbIE Napsl. [I9THI BAIEHTHBIN 3JIEKTPOH
docdopa okazpiBaeTcst U30bITOUHBIM. [1pu
HE3HAYMTEIIbHBIX 3aTpaTax dHEPIUM OT BHELIHUX
HMCTOYHUKOB U30BITOUHBIN 3JIEKTPOH TePSET CBA3b C
aTOMOM TPUMECH UCTAHOBHUTCS CBOOOTHBIM
aneKTpoHOM. AToM (ocdopa, MOTEPSIB IIEKTPOH,
CTaHOBUTCS HEMOABUKHBIM MOJ0KUTEIbHBIM
MOHOM. TaKkou NmoJyIIpOBOJHUK HA3bIBAETCS
ITOJIYIIPOBOJTHUKOM C 3JIEKTPOHHOM 3JIEKTPUYECKON
MIPOBOAMMOCTBIO, UJIU NTOJIYIIPOBOJHUKOM N-mMuna, a
COOTBETCTBYIOIIAs IPUMECH - TOHOPHOU. B
MOJTYTIPOBOTHUKOBBIX MPHOOPAX HCIONB3YIOTCS
SIBJICHUSI, BOZHUKAOIIUE HA TPAHULIE pa3/iesa KaKk
MEK]1y TTOJTYIIPOBOIHUKAMHU P- U N-TUIIOB, TaK U
MEXK]1y STUMH MOJYITPOBOJHUKAMHU U
JIMAJIEKTPUKAMH, & TAK)KE METAJJIaMU.

IIpousBoAcCTBO U

pacnpeneneHue

AJIEKTPUYECKON
SHEPIrUH.

DJEKTpUYECKHE alapaTbl aBTOMAaTUKU U
YIPaBJIEHUS OCYLIECTBISIOT HEIEPUOANYECKYIO
KOMMYTaLIMIO B 3JIEKTPUUECKUX LETISIX B LENAX
3alUThl 000PYIOBAaHUS U PETYIUPOBAHUS




Herpanummonnsie,
BO300HOBIISIEMBIE
HMCTOYHUKH SHEPTHUH.
TexHuka
0e30macHOCTH

ANEKTPUYECKUX HArpy3o0kK. Paznuuaror
ANIEKTPUYECKHE alIapaThl BHICOKOTO (OT €ANHUIL 10
750 kB u Bbimie) u Huskoro (1o 1 OO0 B)
HaIpspKeHUH. AnnapaThl BBICOKOTO HAaPsKEHUS
PAcCUMTBIBAKOTCS HA OTKJIIOYEHUE TOKOB 10 COTEH
KHJI0AMIIep | 3/1€Ch MOAPOOHO pacCMaTPUBATHCS HE
Oyayt. Cpenu annapaToB HU3KOTO HaNpPsXKEHUS
pa3InuyaroT anmapaTbl aBTOMATUKU U allaparsl
yIpaBieHUs. ANIIIapaThl aBTOMATHKH (pere,
JATYUKH, PETYISATOPBI U JIP . ) KOMMYTHPYIOT

TOKH J0 5 A IpH HaMPsDKEHUSX 0 COTEH BOJIBT U
MCIIOJIb3YIOTCS B LIEMSIX aBTOMAaTUKU. ANIapaTsl
yIpaBiIeHUs] KOMMYTUPYIOT TOKU Oosee 5 A mpu
HanpsokeHusxa0 1000 B B crutoBbIx 1emnsix
JIBUraTeseil, reHepaTopoB, HarpeBATEIbHbBIX
YCTPOMCTB U 1p . Pasnuyaror annapars! ylnpaBJIeHUs
MIPUEMHUKAMU 3JIEKTPOIHEPTUU B HOPMAJIbHBIX
pexuMax paboThl (KOHTAKTOPbI, MATHUTHBIE
MyCKaTeJIH, KOMaH/I0aNapaThl) U armapaThl
pacupeneneHus 3JIEKTPOIHEPTUU U €€ OTKIIFOUECHHS
B aBapUUHBIX peKHMax (aBTOMATBI,
peloXpaHUTeNH, pyOUIbHUKY, TTAKETHBIC
BBIKJTFOYATEIH). DJIEKTPUYCCKUE anaparhl B
MECTax YCTAaHOBKHU COEIUHSIIOT HEU30JIUPOBAHHBIMU
LIMHAMU, YKPEIUIEHHBIMU Ha U30JITOPAX, WIH
kabemsimu. B Tpexda3HbIX HemnsiX MIMHBI TOJKHBI
OBITH OKpAIICHBI B OTIpE/ICTICHHBINIBETA: (a3a A - B
KeNnThlil , (haza B - B 3enensiit u ¢a3aC - B KpacHBIH;
HEWUTpaJIbHBIC IIUHBI  IPU U30JIUPOBAHHOU
HeHTpau- B Oelblil, MpH 3a3eMJICHHON HeUTpanu - B
YepHbIN.B 1ensx mocTosHHOro TOKa MWHA
MIOJIOKUTEIBHON NOJIIPHOCTH -KpacHas,

OTPUIIATENILHOM - CUHSs, HEUTpab - 6enas .

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA-HE MPEXyCMOTPEHbI

. dopma
No HaunmenoBanue TemaTnka mpakTHYECKUX 3aHATHN TeKyIIero
paszznena (cemuHapoB)
KOHTPOJIS
1 2 3 4
1.
2. Pewenue 3a0au
3.
2.3.3 JlaGopaTopHbIe 3aHATHSI-HE MPETYCMOTPEHbI
dopma
Ne HanmMeHnoBanue madopaTopHbIX padoT TEKYIIETO
KOHTPOJISI
1 8 4
1.
2.
3. Omuem no

1a00pamopHoll




\pabome

2.3.4 [lpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paGoThl (IPOEKTHI) He MPETYCMOTPEHBbI

1.

2.

3.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0OecleYeHus JJIsi CAMOCTOSITEIbHOH PadoThI

00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC T10 BBIMIOJIHEHUIO CAMOCTOSITEILHON pabOoThI

1 2 3

1 Hanpumep:Memoouueckue  ykazanus no opeaHuzayuu
camocmosamenvHou  pabomel  no  oucyuniuume  «Pusuxay,
ymeepoicoeHHvle Kagheopoti , npomokoa Ne __om

2.

2 Memoouueckue pekomenoayuu NnO HANUCAHUIO pedepamos,
'ymeepoicoenHvle Kagheopoll , npomokoa Ne _ om 2.

3 Memoouueckue  pekomenoayuu  nO  peuleHulo  3a0ad,
'ymeepoicoerHvle Kagheopoll , npomokoaA Ne _om __e.

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3/10poBbsi (OB3) npenocraistores
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

—B NI€YaTHOM opMe YBEITMUEHHBIM LIPUPTOM,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1eyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMHU CITyXa:

— B ieyaTHoOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEILHOTO amnmnapara:
— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,

— B (popme ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA

oOyJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.
B mnpenomaBaHuM AMCIUIUIMHBL «JIEKTPOPATUOTEXHHUKA» HCIIOIB3YIOTCS CIEIYIOIIHIE

06pa3OBaTCJ'IBHBIC TCXHOJIOTHH

JICKIIMOHHBIC 3aHATHA

J'Ia60paTOpHLIC 3aHATUA

MPAKTUYCCKUC 3aHATUA

CaMOCTOATCIIbHAA BHECAYJUTOPHAA pa60Ta




JIeKIIMOHHBIE 3aHATHS TPOBOIATCS B TpaauUMOHHON ¢opme. Ilpu mpoBeneHUH dYacTH
JIEKIIMOHHBIX 3aHATUH ncnoab3yercs [IK u MynbTUMe IMIHBINA TPOEKTOP.

[Ipu npoBeneHNH 1a0OPATOPHBIX 3aHATUN BBINOJHAIOTCS HATYpHBIE SKCIIEPUMEHTHI B
71a00paTOPHOM IPAKTUKYME.

JUig JMi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/0POBbsl IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIIMH € MCII0JIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Ilepeuens 1abopaTopHbIX padoT

1, DkcniepuMeHTaIbHAas IPOBEPKA 3aKOHOB ITOCTOSIHHOTO TOKA.
. 3axoH OMa U1 TOCJIEJOBATEIBHOTO COEIMHEHUSI EMKOCTH U aKTUBHOI'O CONPOTHUBIICHUS.
. ITocnenoBarenbHOE COETMHEHUE aKTUBHOI'O COIIPOTUBIICHUS U MHTYKTUBHOCTH.
. Pe3onanc Toka.
. Pe3oHaHC HanpsoKeHUi.
. Isydyenne Tpexda3HbIX merei.
. I3MepeHue 31eKTpuuecKoil sHeprun oJHO(a3HOro nepeMeHHoro ToKa.
. Pacipenue npenesnoB u3aMepeHus aMrepMeTpa U BOJIbTMETPA.
. Onpenenenne KII/[ ogHodaznoro Tpanchopmaropa.
10. UccnenoBanue moaynpoBOAHUKOBOTO TUO/A.
11. UccrnenoBanue GUMOISPHOIO TPAH3UCTOPA.
12. ViccnenoBanue anepruoanyecKoro TpaH3UCTOPHOTO YCHUIIUTEIS.
13. V3ydyeHue pe30HaHCHOTO YCHIIUTEIS.
14. VI3yueHnue OJHOTAaKTHOTO YCUJIMTENS MOLTHOCTH.
15. U3ydyenue qByXTaKTHOrO OeCTpaHC(POPMATOPHOTO YCUIIUTEIIS.
16. N3yuenue RC- reneparopa.
17. UccrnenoBanus peslakCallMOHHBIX TEHEPaTOpPOB.
18. VccnenoBanus HENMHEWHBIX TPEOOPa30BaHNN TAPMOHUYECKUX CUTHA/IOB.
19. BropuuHble UCTOUHUKH UTAHUS IOCTOSHHOTO TOKA.
20. M3yuenue 0a30BbIX JOTUYECKUX IEMEHTOB.

[Ipu mpoBeneHUM MPAKTUYECKUX 3aHATHH B aKTUBHOM (OpMe MPOBOIUTCS JETaIbHbII
aHAJIW3 METOJOB pacyeTa pa3BETBJICHHBIX I€MEeH IOCTOSHHOTO TOKA, METOJa BEKTOPHBIX
qyarpaMM M CUMBOJMYECKOI'O METO/a, CIOCOOOB paCIIMPEHUs MpelesioB  HU3MEpEeHUs
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

O 00 1 N K~ W

IIpuMepHast TeMaTHKa NPAKTHYECKUX 3aHATHI (CEMUHAPOB)

1. Pemenue 3a1a4 no pacyeram CJIOKHBIX [TACCUBHBIX PAa3BETBICHHBIX AJIEKTPUUECKUX LETIEH,

2. Pacuer pa3BeTBIEHHBIX LeneH, coaepkamux UCTOYHMKUA I//C, ¢ TOMOIIBIO 3aKOHOB
Kupxroda, wmeromamu Cyneprio3uivi, KOHTYPHBIX TOKOB, Y3JIOBOTO IIOTEHIIMAjda U
AKBUBAJIEHTHOI'O F'€HEpaTopa.

3. Pemenne 3amay mo pacueTam Iened MepeMEeHHOro Toka. [locTpoeHue BEKTOPHBIX
JUarpaMm.

4. PacueTsl 1ienei mepeMeHHOT0 TOKa C UCTI0JIb30BAaHUEM CUMBOJIMUYECKOTO METO/IA.

5. Pemmenne 3aa4y mo pacueTy MmpocTedmx Tpex(asHbIX Lenel: ompeesieHue JIUHEHHBIX U
(da3HBIX HANIPSKEHUH, ¥ TOKOB, aKTUBHOM M pEaKTUBHON MOIIIHOCTEH.

6. Pacuets! dazocnsuratonux RC- nenouek. Pacuer mocra Buna.

CamocrosiTenpHasi BHEAYyIUTOPHAsI paboTa CTYJICHTOB MO JUCITUTIIMHE TIPOBOIUTCS B
TE€YEHHE BCEro yueOHOro roja (ceMecTpa) U 3aKII0YaeTcs B YTCHUH U U3YYCHUH JTUTEPATyPHI,
MOATOTOBKE K JICKITUSM, JIJAOOPATOPHBIM U MPAKTHYECKUM (CEMHUHAPCKUM) 3aHITHSIM, K
KOHTPOJIBHBIM pa0oTaM, B BBIMIOJTHEHUU 33JJaHUH JIEKTOpa, paboTe B KOMIBIOTEPHOM KJIacCe WU
O6ubmuoreke.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTeCTalNU.



4.1®DoHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS TEKYIero KOHTPOJIS.

CamocrosiTenibHass paboTa CTYJIEHTOB MPOBOAMUTCS C 1IEJIbI0 BOCHUTAHUSA Yy HHX
TBOPYECKON aKTUBHOCTHU, IPUBUTUS HABBIKOB PaOOThI C TEXHUUYECKOW M HAyYHOH JIUTEpaTypoi,
BBIDAOOTKH  CIIOCOOHOCTH BECTH y4eOHO-MCCIIEZOBATENbCKYI0 paboTy, a Takke s
CHUCTEMaTHYECKOI0 TIOCTOSHHOTO MU3y4YeHUs AUCUUILINHBL. PekoMenayroTes cienyromme Gopmbl
OpraHM3ali CaMOCTOSTEIbHON PabOTHI CTYAEHTOB:

1. CamocTosTenbHas npopaboTKa OTIENbHBIX IJ1aB TEOPETUYECKOIO Kypca ¢ U3yYeHHEM
BOIPOCOB, HE UYMTABIIMXCA B JICKIIMOHHOM Kypce€ M HE BBIHOCHBIIMXCS Ha JTAaOOpaTOpHBIE U
IPAaKTUYECKHE 3aHATHs. DTOT BHJ pabOThl MOXKET 3aKaHUMBAThCS HamucaHueM pedepara wiu
oTyeTa, IM00 clayeil YCTHOrO KOJUIOKBUYMa.

2. Hanucanue crtyaeHTamMu pedeparoB MO OTAEIbHBIM BOIPOCAM, HE BXOASILIMM B
TEOPETUYECKHI KypC W CIEHU(PUYHBIM JUIsI PO TaHHOTO By3a MM CHEIHMAIbHOCTH. DTU
BOIPOCHl MOT'YT OTHOCUTBCSI K YHMCIY MajO OCBELIAEMbIX MM BOOOIIE HE 3aTparuBacMbIX B
TEOpeTUYecKOM Kypce. Takoil BHI pabOThl TpeOyeT NMPHUBICYECHHUS IAOMOIHHUTEIBHON HaydyHOU
JUTEPATYpPBl, CIMCOK KOTOPOH COCTAaBIISIETCS MPENOJaBATEIIEM.

3. Pemenme 3amad JgomMa C TOCHEIYIONICH MPOBEPKOW MO0 cHadeil yCTHOTrO
KoJTokBuymMa. HeobGxonumo a1 perieHus 3aj1adu JaHHbIE MOTYT OBbITh B3SIThI U3 COOPHUKOB
3ajad, MO0 COCTaBIICHBI Kaeapoi.

4. CamocTtosTenbHas paboTa CTyI€HTOB C O0y4arollMMHU MIPOrpaMMaMu B AMUCIUIEHHOM
kjacce. Temartuka oOyyarolux IporpaMM MOXKET ObITh pa3iUyHOM: yriyOjeHHas mpopaboTka
pas3zenoB JIEKLMOHHOIO Kypca, OOy4eHHME METOJMKE pelleHus 3ajady, IOJAroTOBKa K
yIpaXHEHUsIM U JIabopaTopHbIM paboTam u T.1. PexomeHnyeTcs HcIosb30BaHHE 00ydarolle-
KOHTPOJIMPYIOIUX CHUCTEM C OLIEHKOM pe3yabTaToB pPadOThl CTYJEHTOB IO MATHOAJUILHOM
CUCTEME.

5. BpinonHeHHe KypcOBOro IIPOEKTa — 3TO CAMbI BaXHbIM BHUJ CaMOCTOSTEIBHOU
paboTel. B momomib cTyAeHTaM IUIaHUPYIOTCS T'PYNIOBBIE U MHAUBUAYAIbHbIE KOHCYJIbTALUU
npenojasBaTeiiei.

[TepeuncieHHbIH BbIlIE CIIUCOK BUIOB CAMOCTOSITEILHON pabOThI CTYACHTOB HE SIBJISETCA
00s3aTeNbHBIM JJI1 BCEX, PaBHO KaK U HE HCYEpIbIBAET BCEX BO3MOXKHBIX BapHAHTOB
IPOBE/ICHUS TaHHOM paboTHI.

Bce Buapl caMocTosATENbHON pabOThI CTYJIEHTOB JIOJKHBI 3aBEpIIATHCS 00s3aTENIbHBIM
KOHTPOJIEM CO CTOPOHBI IIpenojaBaTels, a pe3yibTaTbl IPOBEPOK — YUYUTHIBATBCA IpU
MOJIBEJIEHUU UTOTOB pabOTHI CTYJIEHTA 3a CEMECTP.

Cpoku MpoBeJieHHs Te€X WM MHBIX BHJIOB CAMOCTOSITEIBHOM PabOThl U MX KOHTPOJS, a
TaK)Ke COJepXKaHhe TaKoW pabOoThl YyCTaHABJIMBAIOTCS MO YCMOTpeHHIO Kadenpsl. OnHaKO 3TH
CPOKM HEOOXOIMMO YBS3bIBaTb C TIpaUKOM M3Y4YEHHS COOTBETCTBYIOIIUX pa3JelioB B
JIEKIIMOHHOM Kypce.

IIpumepHBbIii IepedYeHb NpeAJaraeMbIiX TeM KypCOBBIX POEKTOB (pador,
pedeparTos):
1. Pacuet koadduirenTa nyapcauii 1 HArpy304HbIX XapaKTEPUCTUK BBITPSIMUTENIEH
MEPEMEHHOT0 TOKA.
2. Pacuet 1 3KCHIepUMEHTaIbHOE UCCIIeIOBAaHNE AKTUBHBIX (DPUIIBTPOB K BBHIIPSIMUTEISAM.
3. Yopaensiembie Tpexdas3Hble 1 0qHO(a3HbIE BRIIPSIMUTENIN IEPEMEHHOTO TOKA.
4. IMIniysIbCHBIE BTOPUYHBIE HCTOYHUKH MTUTAHUS.
5. TeopeTnueckoe U FIKCIIEPUMEHTAIILHOE UCCIIEI0BaHUE CIIEKTpa TOKA B KaTyIIKaxX
UHIYKTUBHOCTH € ()eppUMArHUTHBIM CEPACYHUKOM.
6. Pacuer u skcnieprMeHTalIbHOE U3yUeHUE YCUIIUTENEH HapsKEHHUsI Ha TPAH3UCTOPE B CXemax
¢ obmeit 6a30ii U 0OIUM SMUTTEPOM.
7. YcunuTenu mocTosHHOro Toka. OCOOEHHOCTH X apXUTEKTYPhl U CXEMHBIX PEIICHUH.
8. cnonbp30BaHUE ONEPALMOHHBIX YCHIIUTEIEH B paIUOTEXHHUKE.



9. O6paTHBIE CBS3H B AJICKTPOHHBIX YCHIIHTENSX. BHUIBI 00paTHBIX CBs3eH U 007aCTH UX
MPUMEHEHHUS.
10. [ToseBbIe TPAaH3UCTOPHI: OCHOBHBIC THIIBI U X XapaKTepucTUKH. O0IacTH IPUMEHEHUS
MOJIEBBIX CTPYKTYP B PaIUOTEXHUKE.
11. HudpoBbie MUKPOCXEMBI.
12. AnanoroBo-1iudpoBbie U HUPpPOaHAIOTOBbIE TPEOOPa30BaTEIH.
13. CoBpemeHHbIE IU(PPOBHIE FITEKTPOU3IMEPHUTEIBHBIE TPHOOPHI.
14. Vicniosip30Banue MU(PPOBBIX TEXHOJIOTHI B CPEJICTBAX CBS3U.
15. ®usnueckre OCHOBBI COBPEMEHHBIX KOMMYHUKAIIMOHHBIX CUCTEM.
16. ba3zoBbie jJoruueckue 31eMeHThl. FIX cXeMHbIe pellIeHrs U OCHOBHBIE MTapaMeTPhl.
KontposbHas paéora 1o 3/1eKTpOTeXHUKe.
Bapuanm Nel
1. Ilens cocTOUT U3 ABYX MapaieIbHO COCAMHEHHBIX BeTBE. TOK B HEpa3BETBICHHON YacTH
uenu 15 A. [Ipu kakux TOKax B BETBSIX UX MOIITHOCTH Pa3jnyaloTcs B UeThIpe pa3a?
2. OnpenenuTh 3KBUBAJICHTHOE COMPOTUBIICHUE COCTMHEHUS

EIE!

3. AkkymymsaTop ¢ BHyTpeHHuUM comnportuBienueM 0,4 OwM 1nuTaeT JaMIoOuKy
conpotusiienueM 12.5 Om. Tok B nenu pasen 0,28 A. Onpenenuts 3/[/C akkymymnsTopa U
HaIpsHKEHUE Ha 3aKMMaX JIAMITOYKH.

4. Ecau oguHaKoBBIE TallbBAHUYECKUE DJIEMEHTHI C BHYTPEHHHM cOmpoTuBieHueMm 2,4 Om
COEIMHUTH MOCIEA0BAaTENbHO U 3aMKHYThb OaTapero comportuBieHueM 12 OMm, To mo uenu
noitaer Tok 0,441 A. Eciu e 3TH 31eMEeHTbl COeAMHUTD NapaJlJIeIbHO U 3aMKHYTh UX TEM XKe
MIPOBOJIHUKOM, TOK B 1enu Oyzmer paBeH 0,123 A. OmnpenenuTh YUCIO TajJbBaHMYECKUX
aieMeHTOB U J//C Ka)XJI0ro u3 HUX.

5. Amnepmertp ¢ conpotuBienneM = 0,16 OM 3alIyHTUpOBaH COPOTUBICHUEM

R= 0,04 Om. AMniepmetp nokaszbiBaet lo = 8 A. Haiitu Tok | B ienu.

6. Vmeercsa npenHazHayeHHBIM [ HM3MEpEHUs pa3HocTH mnoreHuuano go U= 30 B
BOJIETMETP C CONPOTUBIEHUEM I'=2 KOM, 11Kajla KOTOporo paszaencHa Ha 150 genenuii. Kakoe
COmMpoTHUBIIeHHE R HaIO B35Th M KaK €ro BKIIOYUTh, YTOOBI ITHM BOJBTMETPOM MOXKHO OBLIO
u3MepATh pazHoctu noreHuanoB 10 Ug = 75 B? Kak u3MeHutcs mpu STOM IleHa AeNeHUS
BOJIbTMETpA?

7. PaccunTaTh TOKM B IIEMH METOJIOM KOHTYPHBIX TOKOB, ecii U1 =48 B,U2=36 B, rn=>5
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OM, 2= 6 Om, R1= 50 Om, R2= 20 Om, Rz = 40 Om.
8. C momorsto 3akoHOB Kupxroda HaiiTu Toku B BeTBsxX ienu, ecinu E1= 12 B, E2=16 B, 1
=10m,rn=30M,R1=50mMm,R2=10 Om, R3=8 Om, R4= 8 Om.




9. Ucnonws3ys MeToA CyNEepHo3WLMU, ONPEAETUTh TOKHM BO BCEX YYacTKax IIEMH, €CIlIU

ucrounnku E 1= 12 BuE 2= 16 B umeror onuaakoBeie BHyTpeHHUE conpoTuBieHusl = 0,1
OM,a R1=R2=0,4 Om, R3=2 Om, R4=3 Owm.

10. MeTo/IoM SKBHBAJIIEHTHOTO T'€HEpaTopa ONPEISIUTh TOK Yepe3 CompoTuBlieHHE Re B
cxeme, ecnd E1=4Bu E2=1B,E3z3=2B, Ri=100OM, R2=50M, R3=14 Om, R4=50
OM, Rs=30 Om, Re=20 Om.

11. MeToaoM y3JI0BBIX TOTEHIUAIOB ONPEAETUTh TOKM BO BCEX y4acTKax ILenu, eciu E 1 =
24B,E>=18 B, E3=12B, R1=4 OmM, R2=R3=R4=2 Owm.

gRl %Rz gRg R4
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12. Ilemp mepeMeHHOTO TOKa oOpa3oBaHa MOCIEAOBATEIbHO BKIIOUEHHBIMU AKTHBHBIM

conpotuienueM R= 800 Owm, unayktuBHocTthio L= 1,27 I'n u emkocteio C =1,59 mMx®. Ha

3aKHUMBI 11eny ojano Hampspkenue U= 127 B yactoroit 50 ', Haiitu:

a) IeUCTBYIOIIEeE 3HAUCHUE CHIIBI TOKa | B 11emu;

0) caBur 1o ¢asze ¢ MeXy TOKOM U HaNPsKEHUEM;

B) AeiictByromue 3HaueHus HampspbkeHud Ugr,UL, Uc Ha 3akMMax KaKaoro M3 3JIEMEHTOB

LETH;

) MOIIHOCTH W, BBIAEISAIONIYIOCS B IIETIH.

13. B ogHoOl U3 ABYX MapajuleNbHBIX BETBEH €MKOCTHOE COMPOTHBIICHHE B JIBa pa3a OoIbIie

aKTHBHOTO, a B JIPYrOil BETBU aKTUBHOE COMPOTHBJICHUE B JBa pa3a OOJbIIE MHIYKTUBHOTO.

TokM B BETBSAX OJMHAKOBBI, & CyMMapHbIil TOK paBeH 15,72 A. HaliTu TOkM B napajuleIbHBIX

BETBSIX.

14. OnpenenuTh HaNpsHKEHUE Ha KaTyIIKE C aKTUBHBIM compoTuBieHueM | Om u

UHAYKTHBHBIM 7 OM, eciiu koMriieke Toka | = 5+j10 A. [TocTpouTh BEKTOPHYIO AHarpaMmy.
Bapuanm No2

1. K pesucropam 4 OM u 6 OM, COEIMHEHHBIM MapaJuIeNIbHO, PUJIOKEHO HarpshkeHne 24 B.

[Tocne MOAKITIOYEHHS MApaIIEIbHO K HUM TPEThEr0 pe3ucTopa oOIIHi TOK cTal paBHBIM 20

A. HaiiTu conpoTHBIIEHHE TPETHETO PE3UCTOPA.

2. OnpenenuTh 3KBUBAJICHTHOE COMPOTUBIIEHUE COSTMHEHUS

4 H
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3. OnpenenuTh BHYTPEHHEE CONPOTHBICHUE HWCTOYHMKA TOKA, €CJIM MPH COMPOTHUBIICHUSIX
BHemHed nenu 1 Om u 4 OM BBIAENIAETCS OJMHAKOBAs MOIIIHOCTE.

4. OmpenenuTb TOKH KOPOTKOTO 3aMblKaHMs, Korja 64 akkyMylaTopa COEIUHEHBI
NapajyieIbHO M KOI/Ia OHU COEQUHEHBI nocienoBaTenbHo. J/C Kaxaoro akkymyisaropa 1,2
B, a BHyTpennee conporusienue 0,5 Om.

5. Hmeercs mnpenHasHayeHHBIM i1 u3MepeHuss TOokoB 1o =10 A ammepmerp ¢
conporuBienueM R,=0,18 Owm, mkama kotoporo pasaeneHa Ha 100 nenenuit. Kaxoe
conpoTuBiieHrne R HaJ0 B34Th U KaK €ro BKIIOYUTh, YTOOBI 3TUM aMIEPMETPOM MOXKHO ObLIO
u3MepaTh Tok 110 lo=100 A? Kak u3MeHuUTCS npu 3TOM LiE€Ha JeJIEHUs amnepMerpa?

6. lmeercs mnpemHasHAYCHHBIA MJIs1 HW3MEpeHUs TOKoB 10 |=15 MA ammepmerp ¢
comporuBienueM R,=5 Om. Kakoe conpoTuBiienre R Hao B3STh M KaK €ro BKIIOYHTD, YTOOBI
3THUM MTPUOOPOM MOKHO OBLIIO U3MEPATH Pa3HOCTh MoTeHIHaIoB 10 Uo=150 B?

7. IMonw3ysich 3akonamu Kupxroda, onpenenuTs TOKM B BeTBAX 1ienu, eciu E1=24 B, E2 =6
B, r1=50M, rn=10M, R1=16 OM; R2=8 Om; R3=16 OmM; R4= 8 Owm;
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8. MeTo10M KOHTYPHBIX TOKOB paccuuTaTh TOKH B cxeme, ecnu E1 =48 B, E2o =36 B, E3 = 30
B, R1=300mM, R2=350mMm, R3=50 Om.

R, W R,
R, =€3(D

9. OnpenenuTh TOK B pe3uctope Rz metonom cymepmnosunuu, ecnn E1=8 B, E2=6 B, r. =
r=10m, Ri=R2=100M, R3=4 OmM, R4=12 OM, Rs=15 Om.

Rl R3 RZ
R, Rs
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10. MeTo0M Y3I0BBIX HOTEHIMAIIOB ONPEIEIUTh TOKH BO BCEX BETBAX, eci R1=3 Om, R2=
Rs=40m,R3=50M, E1=14 B, r1=0,1 Om, E2=8 B, r2=0,2 Om.




11. MeTonoM 3KBUBaJIEHTHOTO F€HEPATOpa ONPEAEIUTh TOK uepe3 Rs, ecnu ncrouHuku Ei=

10 m E2 = 12 B umeror onunakoBsie BHyTpeHHHE conpotuBieHus 0,1 Om, R1 = R2= 10 Owm,
Rz3=4 Om, R4=5 Om.

12.IlepeMenHOE HanpspKeHUE, NeicTByollee 3HaueHue kotoporo U= 220 B, a yactora
50 I', mogaHoO Ha KaTymIKy 0e3 cepeUYHUKa C HHAYKTUBHOCThIO L= 3,18" 102 T'H 1 aKTHBHBIM
conpotusiienueMm R = 10,0 Owm.
a) Haiitu xonudaectBo Teria Q, BeIIEIAIONMIEECS B KaTYIIIKE 33 CEKYH/TY.
0) Kak nzmenurcs Q, ecinu mocae1oBaTenbHO ¢ KaTYIIKOW BKIIIOYUTD
KOHJIeHcaTop eMKocThio C = 3,18- 10° @?

13. Tapamiensno pesucropy V2:10 OM BKIIOYEHA KaTyllKa, aKTMBHOE W HMHIYKTHBHOE
COIIPOTHUBIIEHUS] KOTOPOH Ha JaHHON yacToTe paBHbI o 10 Om. Haiith o6muii Tok ¥ caBur

ero 1o (ase OTHOCUTEIbHO HANPSDKEHUS MUTaHUS C IEHCTBYIOIIMM 3HaYEHUEM \/2-100 B.
14. Hampsbkenue Ha 3axumax HepasBerBiaeHHoW mnenu U= 80 + j100 B. Haiitu Tok, ecin
aKTUBHOE CONMPOTHBIEHUE Lienu paBHO 1 OM, a uHaykTuBHOE 3 OM. IlocTpouTh BEKTOPHYIO
arpaMmy.

Bapuanm Ne3

1. Ilpu KaKOM COOTHOILEHHH COIPOTHBIIEHUH PE3UCTOPOB TOKM B HUX PaBHBI MEXIY COOOIl:
a) NP UX MOCIIEA0BaTEIbHOM COETUHEHNH; 0) MPU UX MapajIeIbHOM COEAUHEHNN?
2. OnpenenuTb SKBUBAJIEHTHOE CONIPOTUBIICHUE COCIUHEHUS

3. HauGonpimmii TOK, KOTOpBIN criocobeH otaath akkymyisitop ¢ 34C 26 B, pasen 260 A.
OnpenenuTh MOIIHOCTh BO BHEIIHEW LIEMU, KOTJa €€ COMPOTUBIECHHE PAaBHO BHYTPEHHEMY
COINPOTHUBIICHUIO aKKyMYyJisiTopa?

4. TIaTb akKKyMYJISTOPOB, COEIMHEHHBIX MOCIEA0BATENbHO, IPU BHEIITHEM COIPOTUBICHUH O
Om panmu ok 0,8 A. Kakoil TOK JanyT 3TH aKKyMYJISTOPBI IIPU NTapaJIJIEIbBHOM COEIUHEHUHN U
TOM ke Harpyske, ecnu J/C kaxaoro u3 Hux 1,2 B?

5.Haiitu Takoe compoTuBiIE€HHE IIyHTA A M3MEPUTENIBHOTO MpHOOpa, MMEIOIIEro TOK
MakcuManbHOro oTKJIoHeHUsT 300 MKA U HampspkeHHe MakcuMalibHOro oTkiIoHeHus 0,105 B,
9TOOBI OH MOT U3MEPSATH TOK 710 10 A.

6. OnpenenuTh, Ha KAKOW TOK JIOJKEH OBITh pacCUMTaH MpUOOp, AJIS TOTO YTOOBI MpH IIKaJe
150 B on umen conpotusienne 2 kOm Ha 1 B uszmepsemoro HanpspkeHus. KakoBo 10JKHO
OBITH 100aBOYHOE COMPOTHUBIICHNE IIPU COMPOTHUBIIEHNH Tprubopa 2,3 Om?



7. Onpenenuthb TOKH lap, loe, lcala= 10 MA, Ib= 20 MA, Rap= 5 kOM, Roc= 3 kOM, Reca= 2 kOm,
E1=40B, r1=100 Om, E2=20 B, r=20 Om.

11
8. E1=10 B, E2=14 B, Ez3=16 B,R1=20 Om, R=10 Om, R3=40 OmM, R4=30 Om. C noMoI1pi0
METO/Ia KOHTYPHBIX TOKOB HAUTH TOKU B BETBSIX.

9. B cxeme E1 = 25 B, E2=30 B, E3 =45 B,R1=10 Om, Ro= 15 Om, R3=30 Om. Onpenenuts
TOKH B BETBSIX METOJIOM CYIEPIIO3ULINH.
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10. OnpenenuTh TOK B pe3uctope Rz mMeTomom y3noBbIX moTeHImanos, ecnmu E= 10 B, r=1
OM, R1=R2=10 Om, Rz3=4 Om.

11. Onpenenurs TOK B Pe3UCTOPE R3 METOIOM SKBHUBAIEHTHOIO TreHeparopa, ecnmu Ei = 10
B,E>=12B, r1=10Mm,r2=20M, R1=R2=100M, R3=4 OMm, R4=8 Om, R5s=12 Om.

RN

12. Hepa3BeTBieHHas Lienb cOCTOUT U3 pe3ucropa R, konaencaropa C u karymku L=0,142
I'n. Hanpsixenne nuranus 120 B, wactora 50 I'u, Tox B nenu 4 A, akTuBHast MOIIHOCTH 240
Brt. Haiitu conpotusnenue R u emxocts C. [IoCTpoUTh BEKTOPHYIO AUAarpamMmmy.




13. Peocratr ¢ comporuBienueM 100 OmM M KaTymika WHAYKTUBHOCTH C aKTHUBHBIM
COTMPOTUBIIEHUEM I U UHIYKTUBHOCTBIO L BKITIOUeHBI MapaiuiensHo. Tok yepes peoctar paBeH
10 A, uepes karymky — 16 A, B Hepa3BeTBieHHOHU nenu - 20 A. Yactora Toka paBHa 50 I'w.
Haiitu r, L 1 kocunyc yria ciapura a3 B BETBH C KaTyIIKOM.

14. B cxeMe COIpOTHBIICHUS 3JIeMEHTOB paBHbI Z1 = 1 - J8 Om, Z2 =1 - |3 Om, Z3 = 1+j3 Om.
Haiit KOMILIEKCHOE HAMPsLKEHUE HA 3aKMMaX IS , €Clid o0l Tok 11 =5 + j5 A.

Bapuanm No4

1. ITpu KaKOM COOTHOIIICHHH CONMPOTHBIICHUN PE3UCTOPOB HAIIPSHKCHHSI HA HUX PABHBI: a) TIPH
UX ITOCJIEIOBATEILHOM COCIMHEHUH; 0) IIPH UX MapaJlJICIbBHOM COCAMHEHHH?
2. OnpenenuTh 3KBUBAJIEHTHOE COMIPOTUBIICHUE COCTMHEHUS

3. B yem cocTouT pa3inyue UCTOYHUKOB TOKA M UCTOUHUKOB HaIlPSLKEHUA?

4. HNmeercs N=24 opuHakoBbIX HUCTOYHUKOB Toka ¢ JIJC 1,0 B u BHYTpeHHUM
conpotuiienueM = 0,2 OM. DT UCTOYHUKH COEIUHEHBI TaK, YTO 00pa3yloT Oarapero u3 N
MOCJICIOBATENIbHBIX CEKIIUH, KaKaas U3 KOTOPbIX cOcTOUT U3 N/NCOeTMHEHHBIX MapalieibHO
nctouHnkoB. K Gatapee nonaximodeH npudop, odnanaromuii conporusiennem R=0,3 Om. [Ipu
kakoM N wmomHocTh W, otOGupaemas mnpubopoMm, Oyaer MakcumanbHOU? Yemy paBHO
MakcuMaiabHoe 3HaueHue W?

5. Kako#t JuInHBI KyCOK MEIHOM IMPOBOJIOKH IUAaMETPOM | MM HY>KHO MPUMEHUTH B KaueCTBE
HIYHTa JJI1 MAJUIMaMIIepMeTpa Ha 2 MA ¢ conpoTuBiIeHHeM 2,5 OM JUIsl U3BMEPEHHS TOKOB J10
1 A? Y nenpHoe conpoTtusienue meau 0,42 OM MM?/M.

6. Omnpenenuth, Kakoe [100aBOYHOE CONPOTUBJICHHE HYXHO MOJKIIOYUTH K Hpudopy
comnpotuBienueM 20 Om, naromieMy MoJHOE OTKIOHEHHE CTpeNKu mpu Toke 150 MKA, uToObI
OH U3Mepsn HanpsixeHue 10 300 B.

7. ITonw3ysich 3akoHaMu Kupxrodga, onpenennTs TOKH BO BeeX BeTBsX, ecnmi E1=12 B,ri=1
Om, E2=16B, =3 0mM, E3=16 B, r3=3 OMm, R1=5 Om, R2=10 Om, R3=R4=Rs = 8 Om.
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R2=R2 =5 Om.

9. Ucrounukn JSJC E1=12 B u E2= 16 B B uMelOT 01MHAaKOBblE BHYTPEHHUE
conpotunienus = 0,5 Om. R1 = 5 Om, R2 = 10 Om, R3 = 6 Om, R4 = 8 Om. Metogom
KOHTYPHBIX TOKOB OTPEACITUTh TOKH B BETBSIX.

10. [IBa mapaienbHO COCAMHEHHBIX TE€HEpaTopa IUTAIOT HArpy3Ky ¢ HW3MEHSIOIIUMCS
conpotusiienueM R. 3/[C renepatopoB E 1 = 120 B u E 2 =110 B, a ux BHyTpeHHue
conpoTtuBiieHus 1 = r = 1 OM. OnpenenuTh CONPOTUBICHHE HArpy3Kd, MpU KOTOPOM
MOLIHOCTh BO BHEIIHEH LENM MakcuMmaibHa. HaWTH TOKH, COOTBETCTBYIOLLIHME 3TOMY
CONpOTHUBIICHHIO. CIIOIb30BaTh METO/1 9KBUBAJIEHTHOI'O T'€HEPATOPA.
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11. E1=10 B, E2=15 B, E3=20 B,R1=20 Om, R2=30 OM, R3=40 Om, R4=30 Om. C moMo11st0
METO/Ia y3JIOBBIX TOTEHIIMAIIOB HAUTH TOK B pe3uctope Ri.
12. Jlnsg ompeneicHUs aKTUBHOTO CONPOTHBICHUS ¥ WHAYKTUBHOCTH KATYIIKH €€

MOJKJIIOUMIIM K CETH NEepEMEHHOro Toka HampsbkeHneM 220 B u gacroron 50 I'n. Tok uepes
KaTylIKy okaszajcs paBHbIM 3,67 A, a wmomHuocte 485 Brt. Bperumciuth akTuBHOE
COIPOTHBIICHUE KAaTYIIKN U €€ HHIYKTUBHOCTb.

13. Llenp cocToMT W3 ABYX NapauIeIbHBIX BeTBEW. B mepBoil BETBH MOCIEIOBATEIHHO
BKJIFOUEHBI KaTylllKa ¢ aKTUBHBIM comnpotuBieHueM I =11 Om u naayktuBHBIM X1 =60 OM n
peoctar ¢ conporuBierneM Ri1=49 Om. Bo BTOpoii BeTBH akTHBHOE comnpoTuBieHne R2=60
OM BKJIIOYEHO TIOCJIEN0BATENBHO ¢ KOHAEHCATOPOM, UMEIMM corpotuieHre Xc=80 Om.

AMIIIUTYyAAa MPWIOKEHHOTO HAIPSDKEHUsT PaBHA V2:120 B, gacrora — 50 I'u. Onpenenuts
TOKH B NIapaJUIEIbHBIX BETBSAX U TOK B HEPA3BETBIECHHON YacTH LIEIIH.

14. OmpenennTh aKTUBHYIK, pPEAKTUBHYIO M IIOJHYK0 MOIIHOCTH LENH, €CIH €€
CONPOTHUBIIEHUE U TOK B KOMIUIEKCHOW (pOpMe paBHBI COOTBETCTBEHHO 3 + j11 OMu 2 - J8 A.

Bapuanm Ne5

1. IlocnenoBaTenbHO COeIMHEHBI NOAUHAKOBBIX PE3UCTOPOB. Kak m3menurcs COIIPOTUBJICHUC
0enu, €CJIM PE3UCTOPLI BKIIIOYHUTH napaﬂneano?



2. OnpenenuTh 3KBUBAJIEHTHOE COTPOTUBIICHUE COSIUHEHUS

3. Kakoli Tok motpeOssier Harpy3ka OT reHepartopa noctossHHoro toka ¢ 3/4C 110 B u
BHYTPEHHUM conpoTtusieHueM I =0,5 Om, eciny BO BHEIIHEH LIETIH BBIIEISETCS MOIIHOCTD 4
kBT1?

4. JIBeHanuate ranbBaHU4ecKUX 31emMeHToB ¢ 3//C 1,5 B u BHYTpEHHUM CONpPOTHBICHUEM
3 OM Kax[Iplii COCIMHEHBI IOCJIEI0BaTeIbHO IO YEThIpe B TPU MapajuleIbHbIC TPYIIIbI
U TOAKJIIOYEHbl K BHEIIHEW 1enu compoTuBieHueM R= 6 Owm. OnpenenuTbs KOJIUYECTBO
TEIUIOTHI, BBIJCIUBILIEHCS BO BHEIIHEH 1ienu 3a 10 cexyH.

5. K ranbBaHoMmerpy, compotuBieHue Kotoporo 290 OM, npUCOEAMHMIM LIYHT,
MOHIKAIOIIUI YyBCTBUTEIILHOCTh TajbBaHoMeTpa B 10 pas. Kakoe comportuBieHue Hamo
BKIIIOYMTH ITIOCJIEOBATENILHO C NIYHTHPOBAHHBIM TaJbBAaHOMETPOM, YTOOBI oOrmiee
COIPOTUBIIEHUE OCTATIOCH HEM3MEHHBIM?

6. Mukpoamnepmerp c npezgenom usmepenus 1000 MkA u BHyTpeHHUM conpoTuBieHueM 300
OM HeoOX0IMMO HCIIONIb30BaTh B KauecTBe BojbTMeTpa Ha mpeaen 30 B. Omnpepenuth
100aBOYHOE COMPOTHUBIICHHE.

7. E1=10B, E2=15 B, E3 =20 B,R1=20 Om, R2=30 Om, R3=40 Om, R4= 30 Om, Rs = 50
Owm. OnpenenuTsh TOKH B BETBAX METOI0M 3aKOHOB Kupxroda.

8. MeTo/10M KOHTYPHBIX TOKOB HalTH TOKH B BETBSIX cXeMbl ¢ uctounnkamu J/JC ¢ E1 =16

B, E2= 24 B, xoTOpble UMEIOT OJJUHAKOBBIE BHYTPEHHHE cOonpoTuBiaeHus =2 Om, a R1= Rs
=3 0Mm, R2=4 Om, R&= 6 Om, Rs=Rs =5 Om.

9.E1=15B,r1=10wMm, E2=20 B, r2=3 Om, R1=5 Om, R2 =10 Om. Haiitu Tok uepe3R>
METO/IOM CYHEPIO3UIUH.
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10. MeToaoM SKBUBAJIEHTHOI'O T€HEPATOpa HalTH TOK 4epe3 conpoTuBieHue Re B cxeme ¢ E 1
=25B, E2=22BuR1=50M, R2=R3=4 OM, R4 =Rs=6 OmM, Rs= 8 Om.

11. MeTooM y3/10BBIX IOTEHIIUAJIOB pacCUUTaTh TOKM B 1ienu, eciu E1=48 B, E2=36 B, r=
30M,R1=50mM, R2=R3=4 Om.

12. K wucrounwky mnutanus c HanpsbkeHuemM 220 B u wactoroir 50 ['1p BKITIOUEHBI
COCMHEHHBbIC TIOCJIEeIOBAaTeIbHO PEOCTaT M KOHACHCATOp, COMPOTHBICHUS KOTOPBIX
o/lMHaKoBbI. HailTu TOK, MONHYIO U peaKTUBHYIO MOLIHOCTH, €CJIM AKTUBHAsI MOILIHOCTb LIEMH
220 Br.

13. K nuHuuM nepemeHHoro Toka c¢ HampspbkeHueM 120 B mapansienbHO BKIHOYEHBI TPU
MPYEMHHUKA YHEPTUH: NMEPBbIA MOIIHOCTBIO 12 KBT nipu cosp1 = 1, BTOpoi — MouHocThio 19,2
kBt mpu cospz2 = 0,8 (p2>0), Tpetnii - mourHoCcThIO 3,6 KBT mpu cospz = 0,7 (¢3>0).Haiitu
TOKHU MPUEMHHUKOB, OOIIHI TOK YCTAHOBKH, a TaK)Ke KOA(P(OUIIUEHT MOIITHOCTH.

14. EcTb /11 TOK B TUaroHaJld YeTbIPEXIIJIEYUEBOIO MOCTA, €CIM KOMIUIEKCHBIE COITPOTHUBIIECHUS
JBYX HeCMeXHBIX mied Z1 = j10 Om; Z4=20 Owm, a B ABYX Apyrux miedax Zz = j4 Om; Z3=
50 Om.

Bapuanm Ne6

1. HapaJ'IJ'IeJ'IBHO COCIMHCHBI NOJMHAKOBBIX PE3UCTOPOB. Kak usmeHuTcs COIIPOTUBJICHUC
OCIu, €CJIN UX BKIIOUYHUTH HOCJ'ICI[OB&TGJ'II)HO?
2. OHpeI[eJ'II/ITB OKBUBAJICHTHOC COIIPOTUBJIICHUC COCIUHCHU .

{ a }
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3. AkkyMysnarop ¢ BHyTpeHHuUM comnporusieHueM 0,4 OM nuTaer JIamIoyky
conporusiienneM 10,5 Owm. Hampspkenune Ha 3axumax Jjamnel paBHo 12 B. Kakyro
MaKCHMaJIbHYIO MOIIIHOCTh MOXET OTAATh aKKyMYJISITOP BO BHEUIHIOIO LIETb.

4. Uemy paBeH TOK KOPOTKOIO 3aMbIKaHusi Oartapen akkymyistopoB ¢ 3JC 1,25 B wu
BHYTpeHHUM comnpotusienueM 0,3 Owm, cocrosmiei u3 3 napamuieabHO COEAUHEHHBIX Py,
B KaXKJasi U3 KOTOPBIX COCTOMT U3 YETHIPEX MOCIEA0BATENbHO BKIFOUEHHBIX aKKyMYJISTOP.

5. Kak u3 rampBaHOMeTpa, TOK IOJHOIO OTKJIOHEHMsI KoToporo 50 MKA, a BHYTpEeHHeEe
conpotusiieHre 850 OM, U3roTOBUTH aMIepMeTp Ha TOK 1 A.

6. Kakas HauMeHbIIasgs OTHOCHTENbHAas OIIMOKA BO3HUKACT NMPH HM3MEPEHHUU HAaNpsHKEHUs
BOJITMETPOM C COMpPOTUBIEHUEM 5 KOM, MOAKIIOUEHHOT0 K y4acTKy IeMH CONPOTHUBIEHUEM
1 kOm?




7. C momorsio 3akoHOB Kupxroga HallTH TOKM BO BCeX BETBSX cxeMbl, ecnii E1=25 B,

E2=30B,R1=150M, R2=10 Om, R3=12 OM, R4 = R5=6 OM, Rs= 8 Om.
8. MeToaoM 3KBUBAJIEHTHOTO TeHepaTopa HaWTH TOK uepe3 Ry, ecnmn E1= 10 B,ri=1 Owm, E>
=13B,r,=20M,R1=50mM, R2=10 Om, R3=8 Om.

9. MeTo10M KOHTYPHBIX TOKOB OIPENCIUTh TOKH BeTBel, eciim E1=12 B,r1=10wM, E>=18
B, r2=30M, R1=150mM, R2=10 Om, R3= 8 Om.
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10. MetonoM cyrnepno3uiiu HaiTu Tok uepe3 Rz, ecmn E1=8 B, ri=10wM, E2=10B, R1=
50M, R2=3 OM, R3=8 OM,R4=6 Om.
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11. MeToioM 3KBUBAJIEHTHOT'O FeHepaTopa HallTH TOK B pe3uctope R4, ecnmu E1= 18 B, E2 =
20 B, R1=150m, R2=12 Om, R3= 8 OM,R4= 6 Om.




12. Hepa3BeTBieHHasi 1eNb COCTOUT U3 KoHJeHcaTopa 10 Mk® wu KaTymiku c
uHaykTuBHOCTHIO 0,2 T'n. Hanpspkenune nutanust 120 B, wactora 50 I'i, Tok B menu 4 A,
akTuBHass MouHocTh 120 Br. Haiitu akTuBHOE comnpoTuBieHue KaTymku. I[locTpouThb
BEKTOPHYIO JUArpaMMy.

13. Peoctar ¢ compotuBieHuem 120 OM u Karymka HHIYKTUBHOCTH C AKTUBHBIM
CONPOTHUBIICHUEM I U HHIYKTUBHOCTBHIO L BKITIOUEHBI apajljiesibHO. TOK uepe3 peocTaT paBeH
8 A, uepe3 KaTymiky — 6 A, B Hepa3BeTBieHHOM nenu - 15 A. Yactora toka paBna 50 I'm.
Haiitu r, L u kocuHycC yria casura ¢a3 B BETBH C KaTYIIKOH.

14. B cxeme CONPOTUBIICHHSI SJIEMEHTOB paBHbI Z1= 6 OM, Z> = 1+ j4 Om, Z3 = -j8 Om, Z4=12
Owm. Hanpsixenue Ha 3axxumax uenu 120. Haiitu BenuuuHy TOKa uepes Z1.

_|
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4.2 ®oH/1 OLIEHOYHBIX CPEACTB /IS MPOBeeHNs MPOMEKYTOUHOMH ATTEeCTAIMH.
KoHTpoJsibHbIe BONPOCHI /1J1s1 IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMHU 10
3J1eKTPOPAAUOTEXHUKeE

1. aiiTe onpeneneHue NOHIATUAM KOHTYpa, y3/1a, BETBU
2. Chopmynupyiite npasuiia Kupxroda
3. PacckaxuTte 0 MeTOie KOHTYPHBIX TOKOB. JIJ1s Kakux Lemnei oH Hauobosnee r3¢pdekTuBeH?
4. B dyem cXoACTBa M pa3InyMsl METOJAa KOHTYPHBIX TOKOB M METOAA Y3JIOBBIX
HaNpsHKEHU?
5. Korza nenecooOpa3Ho UCIONIb30BaTh METO]T Y3JIOBBIX HAMPSKEHUIN?
6. Ha xakux mpuHIIMIIaX OCHOBAH METO]] HAJIOKESHUI?
7. YTo Takoe HampsyKEHUE XO0JIOCTOro Xoaa?
8. Pacckaxute 0 METO/I€ SKBUBAJIECHTHOT'O T€HEPATOpa.
9. MOXXHO 1M ONpeAenuTh NapaMeTpbl SKBUBAJICHTHOIO I'e€HepaTopa DKCIEPUMEHTAIbHO?
Ecmn
MOJKHO, TO KaK?
10. Kakue coenuHeHNs NPOBOIHUKOB HA3bIBAIOTCS «TPEYTOJIbHUK» U «3BE3/1a»?
11. Kak oT cxembl COE€IMHEHMsS 3BE3/10M NEPEUTH K COEAMHEHHUIO TPEYTOJIBHUKOM U
HaobopoT?
12. Ilepemennsiii Tok. OCHOBHBIE MOHATHS W ONpeAeNeHHs (aMIUIMTYy[a, yacToTa, Qasa,
JeiiCTByIOIIee 3HaYeHHE TOKA M HANIPSKEHHSI, MOIIHOCTh, KO3 (PUIIMEHT MOILITHOCTH).
13. Kakue siBneHUs Ha3bIBAIOTCS pe30HaHCHbIMU? [IpuBeuTe NpuMepsI.
14. B kako# 3JIEKTPUYECKON LIETIM MOYKET BOZHUKHYTh PE30HAHC HANIPSKEHUN?
15. KakoBbl COOTHOLIEHUS MEXKIY pPEAKTUBHBIMU COINPOTHUBICHUSAMHU  KaTYLIKU
WHAYKTUBHOCTH



Y KOHJIEHCATOpa MPHU PE30HAHCE HANIPSIKEHUH ?
16. Kakoii xapakTep UMEET COMMPOTUBIIEHUE TTOCIICIOBATEIHFHOTO KOJIe0aTeILHOTO KOHTYpa
IIPY PE30HAHCE, U UTO MOXKHO CKa3aTh O €ro BeJIMYUHE?
17. 300pa3uTe BEKTOPHYIO AUArpaMMy IEIH IPH PE30HAHCE HAMPSHKSHUMN.
18. B kaKo# 3JIeKTPUUECKOM 1IETTH MOYKET BOZHUKHYTh PE30HAHC TOKOB?
19. IIpu Kakux yCIOBUSIX BOZHUKAET PE30HAHC TOKOB?
20. Kaxkoii xapakTep UMeeT CONPOTHBIICHHE MapaUIEIBHOTO KOJIEOATEIBHOTO0 KOHTYpa MpH
PE30HAaHCe, U YTO MOKHO CKa3aTh O €ro BEIUYUHE?
21. KakoBa BEeKTOpHas quarpamma L€y [IpU pe30HaHCe TOKOB?
22. OTAM4aroTCs WIM HET PE30HAaHCHBIE YAaCTOThI MOCJIEA0BATEIBHOIO U NapaJyIeIbHOTO
KOeOaTeNIbHBIX ~ KOHTYPOB C  OJMHAKOBBIMH  KATyIIKAMH  WHAYKTHUBHOCTH U
KOHJIEHCATOpaMHu?
22. Yto MOXKHO CKa3aTh 0 K03((UIIMEeHTEe MOIIHOCTH ENel MePeMEHHOr0 TOKa B PEXKHME
pe-
30HaHca?
23. Kakumu criocob6amu MOXKHO YBEIIUYUTH COSQ?
24. Kakoe yCTpOHCTBO Ha3bIBaeTCs TpaHC(HOpMATOPOM?
25. Kakyto KOHCTPYKIUIO UMeeT TpaHchopmaTop?
26. PacckaxkuTe, Ha KaKOM SIBJICHUHM OCHOBaHa paboTta Tpanchopmaropa.
27. Kakoil peXxrM Ha3bIBAETCS XOJIOCTHIM X0 10M?
28. IlpuBenute BEKTOPHYIO JUarpaMMy HACAIBHOTO TpaHchopMaTopa B pPEKUME
XO0JIOCTOTO XOJa.
29. Kakumu (akropamu OOYCJIOBIEHO OTJIMYME pealbHOTO TpaHchopmaropa oOT
UIaeaJIbLHOro?
30. KakoBa BekTOpHas AuarpaMma peajibHOro Tpancopmaropa Ha XO0JIOCTOM XOAY?
31. Pacckaxute o pabouem pexume TpaHchopMmaropa M NPUBEAUTE €ro BEKTOPHYIO
auarpammy.
32. Kak ycrpoen aBToTpanchopmaTop?
33. Kakue norepsi Ha3bIBAIOTCS MOTEPSIMU B CTAIM U MEJIA U OT YEr0 OHU 3aBUCST?
34. KakoBsl mpenmyiiecTBa TpexdasHbix cucreM?
35. CoenuHenune TpeyroJbHUKOM U 3BE37I0M.
36. Jluneitnbie U Ga3HbIe TOKU U HATIPSKECHUS.
37. MomHoCTh Tpex(a3HbIX IeTei.
38. Knaccudukanus >meKTporu3MepUTeNbHbIX TPUOOPOB.
39. OCHOBHBIE IEMEHTHI JEKTPOU3MEPUTENILHBIX TPHUOOPOB.
40. MarauTo3JIeKTpUYECKHE CUCTEMBI.
41. DnexTpoMarHuTHbIE IPUOOPBHI.
42. DNeKTpOAUHAMUYECKHE CUCTEMBI.
43. UHAYKIMOHHBIA CYETYUK JIEKTPOIHEPTUH.
44. U3mepenus cuiibl ToKa. Pacimmpenue npeneiaoB n3MepeHus aMiepMerpa.
45. OneHka BIMSHUS aMmIepMeTpa Ha mMapaMmeTpsl lend. KomneHcalMoHHBIM — MeTox
MU3MEpPEHUS TOKA.
46.13mepenus HanpsbkeHus. Pacuimpenue nmpeneinoB n3MepeHus: BOJIbTMETPA.
47. OueHka BIUSHUS BOJbTMETpa Ha mapameTpbl Ienu. KoMNEHCAlMOHHBI  METoJ
WU3MEPEHHS HANPSHKCHHUS.
48. I3MepeHre MOIIHOCTH B LIETISIX IOCTOSTHHOTO U IEPEMEHHOTO TOKOB.
49. BarT™MeTpbl aKTUBHOM M pEaKTUBHON MOITHOCTEM.
50. 3MepeHust ak THBHOM MOIIHOCTHU TpeX(a3HbIX IIerei.
51. smepenus peakTUBHOM MOIIHOCTH TpeX(a3HbIX LIETIEH.
52. 3MepeHust COPOTUBIICHUI METOJJaMU BOJIbTMETPA-aMIIEPMETPA U BOJIBTMETPA.
53. MocTOBBIE METO/IBI U3MEPEHHUSI CONTPOTUBIICHUH.
54. Ommerp.



55. MeToab! u3MepeHus EeMKOCTH KOHACHCATOPOB.
56. MeTtoibl u3MEpEHNs MHAYKTUBHOCTH KaTYIIEK.
57. Co3anue BpalIaroIerocsi MArHUTHOTO MOJISt TpeX(a3HbIM TOKOM.
58. ITpunHIMI pabOTHI U YCTPOHCTBO ACHHXPOHHOTO JABUTATEIIS.
59. CkopocCTh BpalleHUs] aCHHXPOHHBIX JBUTATEIICH.
60. CkoJb)KeHHE aCUHXPOHHBIX JIBUTATENICH.
61. Paboune xapakTepUCTUKH ACUHXPOHHBIX JIBUTaTeIIEH.
62. PeBepcupoBaHue U peryJIupoBaHUE CKOPOCTH aCUHXPOHHBIX JIBUTATENICH.
63. I[Ipumenenne TpexQa3HbIX ACHHXPOHHBIX ABUTaTeIeH
63. OgHoda3Hble aCHHXPOHHBIC IBUTATEIIH.
64. YCcTpoicTBO U MPUHIIMI PA0OTHI CHHXPOHHOT'O TeHEpaTopa.
65. OCHOBHBIE XapaKTEPUCTUKH CUHXPOHHOI'O T'eHepaTopa.
66. OOpaTUMOCTb CHHXPOHHBIX MaIIKH. [IpuHINT pabOTHl CHHXPOHHOTO JBUTATEIIS.
67. [IpuMeHeHne CUHXPOHHBIX JBUTATEIICH.
68. IIpuHIUT pabOTHI U YCTPOMCTBO TeHEpPATOpa MOCTOSTHHOTO TOKA.
69. JlBuraTesns napauieIbHOIO M HE3aBUCUMOIO BO30YKICHHUS.
70. JIBurarenp mociae10BaTENbHOIO BO30YXKACHHUSL.
71. JIBUraTenb CMELIAHHOTO BO30YXKICHHS.
72. KonnekTopHble ABUTATENSI IEPEMEHHOIO TOKA.
TecToBbIC BONIPOCHI 10 PAIMOTEXHUKE
1. Kakue ¢paxTopsl CO31aI0T COOCTBEHHYIO 3JIEKTPOIPOBOAHOCT KpUCTAILIA?
A IloBbllIeHHE TEMIIEPATYPHI.
b.Ynerpaduoneroroe obmydeHue.
B.Pagnamus.
I".Bce nepeunciieHHbIE BBILIIE.
2.Ilouemy c yBesJM4YEHHEM TeMIEPaTypbl YBEIMUUBACTCSA IPOBOIUMOCTD I1OJIYIPOBOAHUKOBOTO
KpucTaya?
A.YBenuuuBaeTcst KOJIMYECTBO Map CBOOOAHBIX HOCUTENEH 3apsaa.
b.YBennuuBaercs aymHa cBOOOIHOTO Tipodera.
B.VBenuunBaeTcs mupuHa 30HbI IPOBOJIUMOCTH.
3.0T1 4ero 3aBUCHUT 3HAUYEHUE MPUMECHON AIEKTPONPOBOIHOCTU KpUCTaIa?
A.Ot marepuaia IpUMECH.
b.Ot xonruecTBa mpumecH.
B.Ort toro u apyroro.
4.Ha3zoBuTte cBOOOHBIE HOCUTENH 3apsA/ia: a) B KPUCTAIIIE KPEMHHUSI C TPUMECHIO MBIIIbSIKA; O) B
KpHCTaJlJie TepMaHUsl ¢ IPUMECHIO UHIHSL.
A. a), 6) DNeKTpOHBI.
b. a) Ipipku; 6) DAeKTPOHBI.
B. a) Dnextponsr; 6) Abipku.
5.B AByX mpmKaThIX APYT K APYTY KpUCTaJIax pa3HOro TUMA 3JEKTPOHBI JUPPYHAUPYIOT clieBa
HaIpaBo, a JbIPKHU - clipaBa HajleBo. Kak pacrnonoxeHbl KpUCTaIIbI?
A.Cnesa - N- Tuma, crpasa - p- THIIA.
b.Cnesa - p- Tumna, cpasa - N- Tuma.
6.Kyna HanpasieHa HaPsKEHHOCTD AJIEKTPHUECKOTO MOJIs, BO3HHUKIIErO B 00ETHEHHOM CJI0e
Ha TpaHUIle KPUCTAJJIOB B pACCMOTPEHHOM BBIIIIE CiTydae?
A.CrnpaBa HaJeBoO.
b.Cnesa nanpaso.
7.K kpucramty p- TuIa NOoJKIIOUYEH IUII0C UCTOYHUKA HANPSKEHUS, K KpUCTauly N- TUMA -
munyc. Kakue Hocutenu 3apsiia obecreunBaroT MPOX0XKIEHUE TOKa yepe3 p-N- nepexon?
A.OcHOBHBIE.
b.HeocHoBHEIE.
8.Kakumu cBOOOAHBIMHM HOCUTEISIMU 3aps/I0B 00YCIIOBJIEH TOK B 0OBIYHOM pe3ucTope?



A.DnexTpoHaMu.

b./Ipipkamu.

B.U snektponamu, U ABIPKaMH.

9.KakuMu cBOOOJHBIME HOCUTEINISIMU 3aps/I0B 00YCIIOBIIEH TOK B (poTOpe3ncTope?
A.DNeKTpoHaMH.

b./Ipipkamu.

B.U s>nektponamu, U ABIPKAMH.

10.Yt0 U3 nepeyrcieHHOro HUKe UCIOJIb3YETCs ISl BHIIPSMIIEHUS IEPEMEHHOr0 ToKa?
(1) monynpoBoAHMKOBBIN KPUCTAILT; (2) MOJIYIPOBOIHUKOBBIN U0

(3) mosynpOBOAHUKOBBIN TPAH3UCTOP.

A. Tonwko (1).

b. Tonbko (2).

B. Tonbko (3).

I.(1)u(?).

I (1), ) n (3).

11.Yt0 U3 nepeyncieHHOro Huke He OOHapyKUBAET 3aBUCUMOCTh CHUJIbI TOKA OT MOJISIPHOCTH
IPUJIOKEHHOTO HAIIPSKEHUS?

(1) momynmpoBOAHUKOBBINA KPUCTAILT; (2) MOIYIIPOBOIHUKOBBIN THOI;

(3) nonynpoOBOAHUKOBBIN TPAH3UCTOP.

A. Tonbko (1).

b. Tonbko (2).

B. Tonbko (3).

I.(H)u2).

A. (1), (2) u (3).

12.B xakoM HarpaBje€HUHU BKJIIOYAIOTCS SMUTTEPHBIA U KOJUIEKTOPHBIN p-N-TIepexo Abl?
A. DT0 3aBUCHT OT THIIA TpaH3ucropa (N-p-n uiu p-n-p).

b. OMuTTEpHBI - B IPSIMOM, KOJIJIEKTOPHBIN — B 0OpaTHOM.

B. O0a — B npsiMOM HanpaBJIeHUU.

I'. OMutTTepHbIN — B 00pAaTHOM, KOJIJIEKTOPHBIN — B IIPSIMOM.

13. Yro npou3zoiiiet, eciiu B TpaH3UCTOPE THUIIA p-N-p TUIIOC MOJKIIOYUTE K KOJUIEKTOPY, a
MHUHYC — K OMUTTEPY?

A. TIpuGop BBIHIET U3 CTPOS.

b. Tpanzucrop He Oynet paboTatsb.

B. YMenbmutcs ko3 hUueHT ycuneHus.

14. Tlpu KkakOoM BKJIFOUEHUH TPAH3UCTOPA JOCTUTAETCS HauOoblIee BXOJHOE CONPOTHUBIIEHUE?
A. C obueit 6a30ii.

b. C o6mum sMuUTTEpOM.

B. C 06mum KOJUIEKTOPOM.

15. IIpu KakOM BKJIFOYEHUH TPAH3UCTOPA JOCTUTAETCS HANMEHbIIIEE BBIXOIHOE
CONpoTHUBIIEHUE?

A. C obueit 6a30i.

b. C o0uum sMHUTTEpPOM.

B. C o0umM KouIeKTopom.

16. KakoB ko3 pHULMEHT ycusaeHus o HanpsikeHuto K B cxeme ¢ 00IIMM KOJIJIEKTOpOM?
A. K>1.

b. K<1.

B. K=1.

17. Kak cMmelieH 3aTBOp MOJIEBOr0 TPAH3UCTOpaA € P-N- mepexoaom?

A. B oOpaTHOM HamnpaBieHUU.

b. B npssmMoM HamnpaBiieHUH.

B. JIu6o A, mu6o b.

18. B kakoii cxeme BKJIFOUEHHS TPAH3UCTOPA U3MEHsETCs (paza BRIXOJHOTO CUTHasa?



A. C obueit 6a30ii.

b. C o6mmm sMUTTEPOM.

B. C o0uuM KouIeKTopoMm.

I'. Bo Bcex cnyyasx.

19. HaumeHbIme UCKaXEHNUsI TApMOHUYECKOI0 CUTHAJIA JIOCTUTAI0TCS B YCUIIUTEISX !
A. Kiacca A.

b. Knacca B.

B. Kitacca AB.

I'. Knacca C.

. Bo Bcex ciryyasx.

20. Kakyro Harpy3Ky UCIOIB3YIOT B YCUIIUTENSIX HU3KOW YacTOTHI?

A. Karymky HHIYKTUBHOCTH.

b. Konnencarop.

B. IlocTostHHBIN pe3ucTop.

I'. KonebaTenbHbBIN KOHTYP.

21. Jlyis KakuxX 1eJIei NCTIoNb3yeTCs OTpHIIaTeNIbHAsl OOpaTHas CBSA3b B YCHUIIMTEIISX ?
A. Jlng yBenuueHust ko3 HUIMeHTa yCUICHUSI.

b. lns pacumpenus moiochl IpOnyCKaHHUsL.

B. Jliis yBenuueHus BXOIHOTO COMPOTHUBIIEHUSA.

I'. Ins1 yMeHbIIEHHUS HETMHEUHBIX UCKAKEHUM.

22. K KaKuM MOCIeICTBUSAM MPUBENET YMEHBIICHHE JOOPOTHOCTH KOJIeOaTeIbHO IO KOHTYPA,
SBIISIOIIETOCS. HArPy3KOi pe30HAHCHOTO YCUITUTENS?

A. YBennueHH0 Ko UIMEHTa YCUIICHHS.

b. YMeHbIIeHNIO TI0JIOCHI TPOITYCKaHUSI.

B. Pacmmpenuto 1mosiocsl nponycKaHusl.

23. Yemy paBHO MUHUMAabHOE uncio (azocasuraromux RC- nenovek aBrorenepatopa?
A. OgHomy.

b. IBym.

B. Tpewm.

I'. YeTnipem.

24. B xakoM aBTOTeHepaTope reHepupyemsble KoneOaHus uMeroT popMy 6osiee OJIU3KYI0 K
CUHYCOMIaJIbHOM ?

A. RC- reneparopax.

b. LC- reneparopax.

B. B o6oux.

25. B xakoii cxeMme BBIIPSMIICHHS BO3HUKAET HauOoIbIiee 00paTHOE HaNpsKeHUe?
A. OgHONONYTIEPUOTHOM.

b. IByXnomaynepuoaHou.

B. MocroBoii.

26. MOXHO JIM UCTIOJIb30BaTh CTAOUITUTPOH JIJIS BHIIPSIMIICHUS TIEPEMEHHOTO TOKa?
A. Henp3s.

b. MoxHo.

B. MoxHo, eciau aMIIuTy/ia IepeMEeHHOr0 TOKa MEHbIIIE HAPSKEHUsT CTaOMIN3aIiy.
27. Kakyto BOJIbTaMIIEPHYIO XapaKTePUCTHKY MOYKHO MCTIONIB30BaTh IS Ipeodpa3oBa-
HUS 4aCTOTHI?

A. ToJbKO JIUHEUHYIO.

b. TosibKko KBaIpaTUYHYIO.

B. JTIto0yto HenuHeiHyto.

28. [l KakuX BOJIH XapaKTEPHO SIBJICHUE «3aMUPAHUS»?

A. JITuHHBIX.

b. Cpennux.

B. Koporkux,



I'. MeTpoBBIX.

29. Kak noBiusieT napajuiesibHOe MOAKII0UeHNE K napauieabHoMy LC- KOHTYpy CONMpOTHBIEHUS

R?

A. J1oOpOTHOCTh KOHTYpPA YBEITUUUTCSI.

b. YMenbmmrcs.

B. He n3menurcsi.

30. Ilpu xakoit Mmoxynsuu Tpedyercst 601ee BRICOKAs 4acTOTa HECyei?
A. AMIITUTYAHO.

b. YacroTHOH.

31. B xakoM npueMHHKE MOSIBISAETCS 3epKajibHas nmomexa?

A. Ilpsamoro ycuneHus.

b. CyneprerepoiuHHOM.

32. Kakast MOay/siiusi UCIIONB3YETCs B cucTeMe TesneBuaeHus CexaM Juisl mepeaadu
N300paKCHHUH?

A. AMIuTyaHas.

b. YacroTHas.

B. ®a3oBas.

Bomnpocsl 111 mpoBeeHHs aTTECTALMUA MO0 HTOraM OCBOEHHSI U CIIUTIJIMHBI

buner Ne 1

1. Pe3oHaHcC HanpsHKEHUH.

2. BonbraMriepHasi ~ XapakTepUCTHUKAa  MOJYNPOBOAHUKOBOro  auoma.  Cratmueckoe
Qg epeHIraIbHOe CONPOTUBIICHUS.

3. XapaKkTepucTUKH MEPEMEHHOT0 TOKa.

buier Ne 2

1. PaGota TpancopmaTopa B pexKMME XOJI0CTOI0 X0/1a, €r0 BEKTOPHAs TUarpamMma.
2. [ToneBoii TpaH3UCTOP C P-N- IEPEXOJOM, €r0 CTATHYECKUE XaPAKTEPUCTUKH.

3. BeTBb, KOHTYp, y3€7 311 IeTIH, CXeMa.

buner Ne 3

1. Co3naHue Bpalaromierocss MarHUTHOTO TOJs ¢ MoMollbio Tpexdaznoii cucremsl 3//C.
2. InddepeHnanbHblid yCUITUTENb TOCTOSHHOTO TOKA.

3. ABTOTpaHCc(hOpMaTOpBbI, yCTPOICTBO.

buner Ne 4

1. IlpeoGpa3oBaHme COETUHEHNUS «3BE3/1a» B COETUHEHNE «TPEYTOJIbHUK» U 00paTHO.
2. RC- aBToreneparopsl. Mcrionp3oBanue Mocta BuHa B reHeparopax.

3. PaboTta TpaHnchopmaTopa, MOHMKAOIIMNA, TOBBIIAIOIINN TpaHCHOPMATOPHI

buner Ne 5

1. 3axonsl Kupxroda.

2. YacroTHble, (a3oBble U HeJUWHEHHbIE HCKaKeHHs B ycwiuTensx.  CrnocoObl
YMEHbILIEHUS.

3. 3akoH OMa, MMOoCJICA0BATCIIBHOC, IMAPAJUICIIbHOC U CMCITAaHHOC COCIMHCHHUC HOTpC6HTCHCf/'I.

Buner Ne 6

1. Pe3oHaHC TOKOB.

2. AMIUIUTYAHO-MOAYJIUPOBAHHBIN CUTHAJ, €T0 CHEKTP.
3. ACHHXPOHHBIE JIBUTATEIIH.

buner Ne 7

u

Hux



1. Pabora Tpanchopmaropa B peskuMe Harpy3KH, €ro BEKTOpHAs AHArpaMma.
2. DNEKTPOHHO-/IBIPOYHBIN MEPEXO/I, Er0 CBOMCTBA.
3. ' m Il 3axon Kuproda.

buiter Ne 8

1.Tpexdaznbie nernu. CriocoObl coeqUHEHNS TpeXPa3HbIX TEHEPATOPOB U TpeX(a3HBIX HATPY30K.
2.bunonsipHelil TpaH3UCTOP, €r0 YCTPONUCTBO U MPUHIMN padboThl. PaboTa TpaH3ucTopa no cxeme
¢ o0meit 6a3oi.

3. [Tonyuenue cunyconnanbaoi DJ]C. OCHOBHBIC TapaMeTPbl CHHYCOMIAJILHOTO TOKA (aM-
IUIMTY/a, 9acToTa, epHo, ¢aza, cpenHee U AercTBymomee 3HaYeHus). [IpencraBienue cuny-
conpanbHbIX GyHKul ( 3C, Tok, HanpsHKEHUE) B BUAC BEKTOPOB. [loHATHE BEKTOpHOU TUa-
rpamMMmbl, (pa30BbIii CABHT.

buner Ne 9

1. I3mepenust COnpoTUBICHHUSI OMMETPOM. Y CTPOIICTBO OMMETpA.

2. Pe3uCTOpHBIM yCHIUTENh Ha OWMONSIPHOM TPAaH3WCTOPE, €ro SKBHUBAJICHTHAS CXeMa W
YaCTOTHBIC XapaKTEPUCTUKH.

3. Llermn mepemenHoro Toka ¢ R-, L-, C-anemenTamMu; BpeMEHHBIC M BEKTOPHBIC THATPAMMBI.
[{enu nepemenHoro Toka ¢ RL-, RC-anemenTamu; BpeMeHHbIE M BEKTOPHBIE JUArpaMMbl. AK-
TUBHAs, PEAKTHBHAS | MTOJIHAS MOIIHOCTH, KOA(P(MUIIMEHT MOITHOCTH. TPEyroJbHUKHA COMPOTHB-
JICHUH U MOIIHOCTH.

buner Ne 10

1. Metoa KOHTYPHBIX TOKOB.

2. YacTOTHO-MOyTUPOBAHHBII CUTHAII, €r0 CIEKTP.

3. CumBonmieckuii Mero, 3akoHbl Oma u Kupxroda B komriekcHoit gpopme. Komriekc-

HBIE COTIPOTHUBIICHUS U TPOBOAUMOCTH R-, L-, C-amemMeHTOB 1 3ekTpuueckoil nenu. Komriekc-
HBIC CXCMBI 3aMeIICHHs. Pacder aIeKTpUYecKuX merneid CHMBOJINISCKIM METOA0M. MeToIbl Ha-
JIO’KEHUS IBYX Y3710B. Pe30HaHCHI HANIPSKEHUI U TOKOB.

buner Ne 11

1. OnHodazHble ACHHXPOHHBIE ABUTATENH.

2. Ilpuniun pabotsl aBToreHeparopa. bananc ammuryn. bananc ¢as.

3. Tpéxdaznpie nenu u ux npumeHenue. [Ipocreimmii Tpéxdazubiii reHepaTop. Cxembl
COEMHEHUs MoTpeduTeneit 38e3/101 U TpeyroibHUKOM. OCHOBHBIE COOTHOILIEHHS MEXTy JIH-
HEHHBIMU U (a3HBIMH HAINPSHKEHUSIMU U CUIIOHN TOKa. M3MepeHne akTUBHON U peaKTUBHOMN
MOITHOCTH U SHEPTUU B TPEX(A3HBIX LIETIAX.

buner Ne 12

1. MeTon cyneprno3unum.

2. Pe30HaHCHBIN yCUIIUTEID, €70 YaCTOTHBIE XapAKTEPUCTUKH.

3. Knaccudukarus 31eKTpou3MepHuTeIbHBIX IPHOOpoB. MeTo b1 n3mepenuii. [lorpemnixo-

¢t u3Mepenuit. Kiacesl Tounoctu npu6opoB. CrcTeMBbl 3JIEKTPOM3MEPUTENBHBIX TPHOOPOB.
VYcnoBHble 0003HaueHus Ha 1Kanax. Mi3MepeHue cuibl ToKa, HalpsKeHUs 1 MOIHOCTH. Pacmium-
peHue npeaesoB u3MepeHus npudopos. M3mepenue conpotusinenuit. Ommerp. 3mepenue He-
AIIEKTPUYECKUX BEITMYMH AJIeKTpudeckuMu Metoaamu. L{udposie npubops! (moHATHE).

buiter Ne 13

1. MomHocts mnepemeHHoro Toka. Koadduuuent MomrHocTH, CrocoObl  MOBBIMICHUS
K03 duIIMeHTa MOIIIHOCTH.

2. h- mapametps! Tpansucropa. Onpenenenue h- mapameTpoB TpaH3UCTOpA IO €0 CTATUYECKUM
XapaKTepUCTHKAM.

3. MaruutHsle nenu. @eppomMarHuTHbIE MaTepualbl. SIBneHue rucrepesuca. Karymka us-



AYKTUBHOCTHU CO CTAJIbHBIM CCPACUYHUKOM.

buner Ne 14

1. Meroa y3710BbIX IOTEHIIAAJIOB.

2. IByXTaKTHBIC YCHIUTEIH MOIIHOCTH, PEKUMBI KX PaOOTHI.

3. OnHodazueie TpanchopmaTopsl. CXeMbl COeTMHEHUST 0OMOTOK TpaHchopMaropa. ABTO-
tparcdopmarop. U3mepurenbabie TpanchopMaTopsl. CBapOUHBIC TPAHCPOPMATOPHI.

buner Ne 15

1. 3/]C wn >51eKTpOMarHuTHBI MOMEHT reHepaTopa MOCTOSTHHOTO TOKa. Peakius skops.

2. O6parsble cBs3u B ycwnurensix. OTpunarenbHas oOpaTHas CBs3b. BiusiHue oOpaTHOMN
OTpHIIA TEJIFHOM CBSI3U HA MapaMeTPhbl YCUIUTEIS.

3. Henuneiinple nienu nepeMeHHOTO TOKAa U 0OCOOCHHOCTH UX pacdeta. [1omymnpoBoIHUKO-

Bble BIIpsIMUTENU. OJIHO- U ABYXIIONYIIEPUOIHBIE CXeMbl BhIpsiMieHus. Tupuctopsl. [Ipume-
HEHUE TUPUCTOPOB TSI BRIIPSIMIICHUS U PETYTHPOBAHUS CHIIBI TOKA. CriiaXuBaromye GuibTpol.

buner Ne 16

1. Ucrounuku I/C, uX XapakTEpUCTUKU. YCJIOBHE IOJYYEHHUS MAKCUMAJIBHONM MOILIHOCTH B
Harpyske. K/1/{ uctounuka 3/C.

2. CxeMa BKJIIOYEHHsS TpaH3UCTOpa ¢ oOmuM smurTepoM. CTaTHyeckue XapaKTepUCTUKU
TpaH3UCTOpA.

3. ACHHXpOHHBIE ABUraTeIN ¢ KOPOTKO3AMKHYTBIM U C (pa3HbIM poTopamu. OCHOBHBIE 10O-
HATUS: CKOPOCTh BPALEHUS pOTOPA, CKOJIbKEHNE, MOLITHOCTb, K.II.JI., MEXaHUYECKHE U padoune
XapaKTEPUCTHKH.

buner Ne 17

1. CunxpoHHBII TeHepaTop, Ero OCHOBHBIE XapaKTEPUCTUKHU.

2. BectpancdopmaTopHbie YCUIUTETN MOITHOCTH.

3. [Tyck u peBepcupoBaHue Tpex(azHoro aCHHXpoHHOro aBurarens. OHo(pa3HbIC aCHH-
XpOHHBIE ABUTaTeNH. Tpexda3Hblil CHHXpOHHBIN reHepaTop. CHHXPOHHBIE IBUTATENN U UX 0CO-
OEHHOCTH.

buner Ne 18

1. O6paTuMOCTh CHHXPOHHBIX MaluH. CUHXPOHHBIE ABUraTeH, UX IPUMEHEHHE.

2. AMIUTUTYAHBIA MOJIYIATOP. AMIUIUTYIHBIN 1€TEKTOP.

3. YCTpOHCTBO M MPUHLIMKI AEHCTBHS MalIMH ocTossHHOTO ToKa. DJ[C axops. Peakius

axops. Kommyrarus. OOpatuMocTh MaluH. [ eHepaTtopbl MOCTOSIHHOTO TOKa. JIBUraTenu nocTo-
saHHOTO TOKa. [Tyck nBurarens u pesepcupoBanue. Msmenenune ckopoctu BpaeHus. Koek-
TOPHBIE JBUTATENIN IIEPEMEHHOIO TOKA.

buner Ne 19
1. Tpexdazubie nenu. OnpeneneHne JNHEHHBIX U (a3HBIX BETUYHH.
2. YacToTHbIl MOy AsTOp. YacTOTHBIE AETEKTOPBI.
3. PexxuM paboThl anekTpoasuraresneil. Beibop tumna snextpoasurarens. Anmnaparypa
YIPABJICHUS. JJIEMEHTHI ABTOMATHYECKON 3aIlHUTHI AIEKTPOYCTAHOBOK U JJIEKTPOCETEN.

buner Ne 20
1. OGpaTUMOCTh MAIIMH NOCTOSHHOTO TOKA. JIBUraTeau, MX THIIBIL.
2. Ponp HeTMHENHOTO 2JIEMEHTa B MpeoOpa3oBaHuy 4acTOThI. [IpeodpazoBaTesin 4aCcTOTHI.
3. Undopmanus u criocoOsl ee npeacraBienus. MHhopMaoHHbIH 0OMEH, KaHaJ CBS3H.
CrpykTypHas cxeMa KaHaJia CBsi3u. BOSHUKHOBEHHE U MCIIOJIb30BAHKE JIEKTPOMArHUTHBIX
BOJIH. /Iana3oHbl pagloBOIH, OCOOCHHOCTHU pacipeaeeHNs PaJUOBOJIH PAa3IMUHBIX TUAa30-



HOB. HeoOxonuMble MOAYINISIIIMK, BUBI MOAYIISLIUNA. Y IPABIISIONINN CUTHAM, PAIUOCUTHA,
UX CIeKTphl. IMIyIbCHBIN crioco0 npeacTaBieHuss HHGOpMaIuu.

buner Ne 21
1. IlpuHnmn aeicTBUS U yCTPOHCTBO OHO(A3HOTO HHAYKIIMOHHOTO CYETYHKA.
2. DJIEKTPOHHBIE YCTPOMCTBA I pean3anuu jorudeckux Gyakuuid «M», « JI1», «HE».
3. 3ByK u cinyX. MUKpO(hOHBI, TPOMKOTOBOPUTEININ M aKyCTUYECKHE CUCTEMBL. [IpuHIum
3Byko3anucu. CTpyKTypHbIE CXEMBbI paJUOIPUEMHUKOB IIPSIMOT0 YCUIJIEHUS U CYNIEPreTepoInH-
HOro. CTpyKTypHasi cXeMa TeJIEBU3MOHHOT'O IPUEMHUKA.

buner Ne 22

1. AKTHBHasl, peaKTUBHAs U MOJHAsl MOLHOCTH B TpeXx(da3HO! cucTeMe.

2. CooOmienust u curHainbl cooOmienus. CrieKTpajabHbIE XapaKTepUCTUKU curHajioB. lllupuna
crnekTpa. Paguocurnansl.

3. Pe3ucTopsl, KOHAEHCATOPHI, HAMOTOYHBIE U3ACIIHSL.

buier Ne 23

1. OnHOMOMYIEPHOIHBIN BHIIPAMUTEIND. J|ByXIIOTYNEpUOIHBINA BHIIPIMHUTENb. BEIIPSAMUTENH 110
MOCTOBOM CXeMe.

2. [IpueMHHK TPSIMOTO YCUJICHHS, €TO0 CTPYKTypHas cxema. HemoctaTkm mpHeMHHKA IPSMOTO
YCUJICHHUS.

3. BUNONAPHBIIA U TOJIEBOH TPAH3UCTOPHI, CXEMBI BKITFOUEHUS, UX BOJIbTAMIIEPHBIE XapaKTe-
pucTuky, h-mapamerps! OUIOIAPHOTO TPAH3UCTOPA, U CXEMA €0 3aMELICHHUS.

buner Ne 24

1. KII/] Tpancopmaropa, METOJIMKA €T0 U3MEPEHUSI.

2. CynepreTepoJUHHbII NPUEMHHK, €ro CTpPYKTypHas CXeMa, MPEUMYIIeCTBa U HEJOCTaTKH.

3. HHrterpanbHble MHKPOCXEMBI, BUABI, 0003HaueHWs. [lodynmpoBOTHUKOBBIC, KUIKOKPH-
CTAJUIMYECKHE, BAKYYMHO-JIFOMUHUCIIEHTHbIE MHIUKATOPHbIE Tpubopsl. Crucrema 0603HaYeHUH.

buner Ne 25
1. Tpexda3nas uenb (OCHOBHBIE OHSTHS), CXEMbI BKJIFOUEHHUS 3BE301 U TPEYTrOJIbHUKOM.
2. 2 U3mepurenbHble TpaHCHOPMATOPBI.
3. YUeThIpeXTOIIOCHUKH: OTpeNeeHne, KIacCH(HUKaIWs, OCHOBHBIE CHUCTEMbl YpaBHEHHH W
napameTpoB. Bxo/iHbIe conpoTHBIeHNUS, TepelaTOYHbIE (PYHKIIUH, aMIUIUTYHO-4aCTOTHBIE
XapakTepucTHKU. [IoHsATHE O COrTacOBaHHOM BKJIFOUEHHUH.

buner Ne 26
1. Tpexda3znas 1emnp, coeTMHEHNE 3BE3/10M.
2. Pacmmpenue mpeaesioB i3MEpeHHs JJIEKTPOU3MEPUTENLHBIX IPHOOPOB.
3. Tupucropsl. [ToHaTHe 0 ynpapiasieMbIX BBIIPSIMHUTESX.

buner Ne 27

1. Tpexda3znas 1ienb, COeIMHEHUE TPEYTOJbHUKOM.

2. Pacupenue mpeaesioB U3MepeHHs AJIEKTPOU3MEPUTENBHBIX PUOOPOB

3. RC-memmn m ux mpumMeHeHne B KadecTBe (GuiubTpoB. [locimemoBaTenbHBIN U TapaIeTbHBINA
kosiebarenbHble RLC-KOHTYpBI M uX npuMeHenue. CliokHble napajielibHble KOHTYPbI, UX BUJbI,
COIJIacOBaHME C MCTOYHHUKOM CHUTHaia M Harpys3koil. IloHsThe o cBsi3aHHBIX KoJjeOaTelbHBIX
KOHTYpax, UX YaCTOTHBIE XapaKTEPUCTUKH.

buner Ne 28
1. YerpoiicTBO M pUHIUT IEHCTBUS ACHHXPOHHOTO JIBUTATEeIs.
2. CrnaxxuBaroue GpuibTphl.



3. Ilpocreiimmii ycunurenb, npuHUUN padboTel. Kimaccudukarnus ycunureneir. OCHOBHBIE
MapaMeTpbl U XapaKTEPUCTUKU ycuiuteser. CTpyKTypHas cXeMa YCHIIUTEINs. Y CHIIMTEIbHBIN
Kackajg ¢ OOIIMM JMHTTEpOM, Ha3HAUYEHHE 3JIEMEHTOB, NMPUHIMII pPaOOTHL. Pexum pabdoThI
KackajZia 1o IOCTOSHHOMY TOKY, JIMHMS Harpy3ku, BbIOOp pabodel TOUKH. AHaU3 PEKUMOB
paboThI KaCKaJ0B. Y CHINTENbHBIE KACKa bl C OOIIUM KOJJIGKTOPOM U ¢ obmieit 6a3oii. [lonsTue
o VIIT, omnepaunuoHHoM U U depeHIHaTbHOM YCHIINTENAX, YCUIMTENIX Ha HHTErPalbHbIX
MHUKpOcXeMax. Y CHJIMTEIN MOLTHOCTH.

buner Ne 29

1. Ilonsartue o uudpoBbIX NPUOOPaAX U UIMEPEHUU HEAIEKTPUUECKUX BEIMYMH AJIEKTPUUECKH-

MU METOJIaMH.

2. OnHodasHblii TpaHchOPMATOP, OCHOBHBIE ONPEEICHUS, pA00UHIA PEKUM.

3. 'eneparopsl, onpenenenusi, KiaccupuKaiys. ABTOreHepaTop, CTPYKTYpHAsi CXeMa, YCIOBUS
camMoBO30yxJieHusi, pexkuma pabotel. RC-reneparop, mynbruBuOpatop. Ilomyuenue MoaynupoBaHHBIX
KosiebaHui. JleTekTupoBaHre MOy TUPOBAaHHBIX KOJICOAHUH.

buner Ne 30

1. YcTpolcTBO M IPUHITUI ACHCTBHUS TeHEpAaTOpa MOCTOSHHOTO TOKA.

2. MocroBas cxeMa BBIPSMIICHHSL.

3. OcHoBHbIe Joruyeckue onepanuu u snementsl: U, NI, HE, U-HE, NJIN-HE, Tabauist
UCTUHHOCTH. Peanu3anusa nornueckux onepauuii Ha anemenrtax M-HE u MJIM-HE. Jlornyeckue
WHTETPpajJbHbIEe MUKPOCXEMBI.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YIETOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HHBAJIMAAM M JMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BPeMsI ISl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUeHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEIYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMY,

— TIpY HEOOXOUMOCTH JIJIsl 00YJAIOIINXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJNbTAaTOB OOydYeHHsI 10 JAUCHUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

ITponienypa ornieHMBaHUS PE3yJNbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPelIoCTaBICHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHas JiMTEpaTypa:



1. Kacatkun A.C., HemuoB M.B. Dnekrporexnuka. 12-e uzn., crep. M: U3a. uentp
"Axkamemus", 2016. — 538 c.

2. Hanunos U.A. Obmias snekrporexnuka. M.: Beicmas mikona, 2016.

3. [Tpommua B.M. Dnekrporexnuka: yueonuk / M. Uzm.uentp «Akamnemusi», 2015, —
288 c.

4, Mopo3zoBa H.}O. DnekrpoTexnuka u 3ekTponuka / M. U3a. neHTp «AkagemMusy,
2014. — 288.

5. Cysarun B.Jl., Cysarun JI.b. Ucrounuku Toka.— KpacHonap.: U3n.KyoI'yY, 2015.—
56¢.

6. Kacarkun A.C., HemmoB M.B. Dnekrporexnuka. M.: Beicmas mkoma, 2013.- 541.

7 Koznos B.M. O6mwmit usnuecknii mpakTUKyM. DJIEKTPUYECTBO U MArHETHU3M.

HUzn-so MI'Y, 2016.- 270 c.

Jlj11 0cBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMCIOTCSI M3JaHWsSI B JJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.

5.2 JlonotHUTe/IbHASI JINTEPaTypa:
1. ArtabekxoB ['.M. Teopernueckue OCHOBBI JIIEKTPOTEXHUKU. JIMHEIHHBIE SJIEKTpUUECKUE

uernu.: C.IIT6.-Mocksa-Kpacnonap, 1U3na. «Jlausy», 2010.
2. CagenbeB U.B. Kypc o6meii ¢pusuku, B 3 T., M.: Hayka, 2015.

3. bepeskuna T.®., I'yceB H.I'., MacnennukoB B.B 3agaunuk mo o0uieit 1eKTPOTEXHHUKE C
OCHOBaMHU 3JIeKTpoHUKH. M.: Beicias mkomna, 2015.

5.3. Illepuoauyeckue u3IaHusl:
Ilpusooumcs coomeemcmeyowuil nepeuerb nepuoouUdecKux Uz0aHull (newamuvle u/unu
97IeKMpPOHHbLE), uMerowelics 6 bubauomeyrnom gonoe Kyol'V

6. Ilepeyenb pecypcoB  HH(POPMAINMOHHO-TEJEKOMMYHHKAUMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX JJI5l OCBOCHUS TUCIHUTLIUHBI (MOTYJIsI).

B nepeune pecypcos ungopmayuonno-menekomMmyHuxayuonHou cemu «Mumeprnemy,
He0OX00UMbLX 011 OC80EHUSL OUCYUNIUHDL, VKA3bI8AIOMCs ceedenusi 06 Humepnem-pecypce 6
sude ccoiiku. Mozaym ykazvieamucs aopeca npogheccuoHaibHulx 6a3 OaHHbIX, UHDOPMAYUOHHBIX
CNPABOUHBIX — CUCMeEM, JJIeKMPOHHBIX — 00pazoeamenvublx — pecypcos, Humepnem-caiimos
CReyuanu3upoOBaHHbIX 6e00MCMS, INEKMPOHHBIX HCYPHATL08 U OPY2OLl NePUOOUKU, U .M.

Hanpumep,

1. Poccuiickoe obpazosanue, gpeoepanvrwiii nopman [Oguyuanvusiii caiim] — URL:
http://www.edu.ru

7. MeTtoauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 THCHMILIMHBI
(MmonmyJis).

B oannom pasoene onucvieaemcs opeanuzayus npoyecca N0 0CHOSHbIM 8UOAM 3AHAMUL U
0CODEHHOCMAM UX NPOBEOeHUs NPU U3YYEHUU OAHHO20 KYpPCa

Hanpumep,

Ilo kypcy npedycmompeHno npogedeHue JNeKYUOHHBIX 3AHAMUL, HA KOMOPbIX O0demcs.
OCHOBHOU CUCMEMAMUZUPOBAHHBIU MAMEPUAT, NPAKMUYECKUX 3AHAMUU......

Basxicneiiwum smanom Kypca a6naemca camocmoamenvias paboma no OUcyuniuHe
(mooynio)........

Ipusoosamcs suovi/popmor CP, cpoku evinonnenus, ¢popmul konmpous. Ungopmayus no
OaHHOMY pazoeny OOAHCHA coomHocumucs ¢ nn. 2.1 u 2.2 pabouyetl npocpammbi.


http://www.edu.ru/
http://www.edu.ru/

Paszoen ogopmnaemca 6 aemopckoii pedakyuu ¢ yuemom cneyu@uku npenooasamus
OUCYUNTUHBL (MOOVIA).

B ocBoeHMM  OUCHMIUIMHBI MHBaIMJAaMM U JMIAMM €  OTPaHUYEHHBIMU
BO3MOXHOCTSIMM3/10pPOBbsl  OOJIbIIOE 3HAYEHHWE HMeEeT WHAMBHUAyaslbHas YydeOHas pabora
(KOHCYJIbTALIMHU) — IOTIOJIHUTEIILHOE Pa3bsICHCHUE YIeOHOIO MaTepHara.

WupuBuyanbHble KOHCYJIbTAllMM IO IpPEIMETY SABIAIOTCS BaXXHBIM  (aKTOpOM,
CHOCOOCTBYIOUIMMUHMBHUIYaTH3AIMH O0Y4YEeHUSI U YCTAaHOBJICHHIO BOCIIUTATEIBHOIO KOHTAKTa
MEXIYyIpernojaBaTesieM M O0OydarollMMCA MHBIMIOM WM JIMLOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMU3/I0OPOBbSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIINHE (MOYJII0).(IPH HEOOXO0AMMOCTH)

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

Hanpumep,

— Komnviomepnoe mecmuposanue no umozam u3y4eHus pazoenos OUCYUniuHbl.

— Ilposepka OomawHux 3a0aHuil U KOHCYIbIMUPOBAHUE NOCPEOCMBOM INeKMPOHHOLL
noumeoi.

— UcnonvzosaHue 31eKmMpOHHbIX npe3enmayuii npu nposeoeHuy NPAKmu4eckux 3aHamul.

Ilpumeuanue: eciu no OaumHOU OUCYUNIUHE HE NPEOYCMOMPEHbl UHDOPMAYUOHHbIE
MexXHON02UlU, MO He0OX0OUMO MO YKA3amb.

Hanpumep: ungopmayuonnsvie mexnonozuu - He npedycmompensi

8.2 IlepeyeHb HEOOXOAMMOTO TPOTPAMMHOTO 00ecTeYeH U .

Vkazviearomes, ecau__uUCnOIb3VIOMCA, 00yuaiowue KOMNbIOMEPHLIE NPOCPAMMbL HO
OMOeNbHbIM pA30enam Uil memam W moabKo me,K KOmopbiM umeemcs OOCMyn 8 yHugepcumeme
(6 OubIUOMEKE, KOMNBLIOMEPHBIX KIACCAX U/UMU HA Kagdeopax).

Hanpumep,

—  [Ilpoepammpi, O0eMoHcmpayuu sudeo  Mamepuanos (npouepvieamens
«WindowsMediaPlayer»).

— Ilpoepammul Ons demoncmpayuu u cozoanus npezenmayutl (« MicrosoftPowerPointy).

Ilpumeyanue: eciu nO OAHHOU OUCHURIUHE He NPedyCMOMPEHO NPOSPAMMHOE
obecneuenue, mo HEOOX0OUMO IMO YKA3AMb.
Hanpumep: [lpoepammnoe obecneuenue - He npedycmompeno

8.3I1epeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

Vkazviearomes moavko me, K KOMOPbIM UMeemcs OOCmyn 6 YHusepcumeme (8
oubuOmexe, KOMNLIOMEPHBIX KIACCAX U/UIU HA Kagdeopax).

1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Timrocy (http://www.consultant.ru)

2. DnekTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

u m.o.

9. MarepuanbHo-TexHn4Yeckass 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTe/ILHOrONpoLecca N0 JMCUUILTHHE (MOIYJIIO).

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLTHHBI

Ne Bug pabor
(MOJITynsl) ¥ OCHAIIEHHOCTh

1. Jlexyuonnvie 3anamus | Jlekyuonnas ayoumopus, OCHAWEHHAS NPe3eHMAYUOHHOU
MeXHUKoUu (npoekmop, 9KpaH, KOMHbIOMep/HOymoyK, ...) u
coomeemcmeyrowum npoepammuvim obecneuenuem (110) ....

cneyuanu3uposanHvle 0eMOHCMPAYUOHHbIE
CcMeHObl (HaumenoBanue) U YCMAHOBKU



http://www.consultant.ru/
http://www.elibrary.ru)/

(Haumernosanue),.
2. Cemunapckue sauamus | Cneyuanvnoe nomeujenue, 0CHaUWeHHoOe (nepeuuciumo
OCHOBHOe 000pydosanue) ....
3. Jlabopamopnvie Jlabopamopus,  yKOMNIeKmMoBaHHaAs — CReYUaIU3UpOB8aAHHOU
3auAmusL Mebenbl0 U MeXHUYeCKUMU CPeOCmBAMU 0OYYeHUS ... ...
4, Kypcosoe Kabunem ona evinonnenus Kypcogvix pabom
NPOEKMUpoBanue
5. I'pynnoguvie Ayoumopus, (kabunem) ......
(uHOu6udyanbHvie)
KOHCYIbmayuu
6. Texywuii  koumpons, | Ayoumopus, (kaburnem) ......
NPOMENCYMOUHASA
ammecmayusi
7. CamocrogTrenbHas Kabuner s camocTosTeTbHON  pabOThI, OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOXKHOCTBIO NMOAKIIOUECHUS K
cetn «MHTEpHET»,IPOrpaMMON  SKPAHHOTO YBEIHYCHUS U
00eCIeYeHHBIN JTOCTYIIOM B JJICKTPOHHYIO WH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

Jannwiti pazoen sanonnsemcs 6 coomeemcmeuu ¢ mpeodosanusmu PIOC BO, npu
Heobxooumocmu KoHkpemuzupyemcsi.IIlpusooumces nepeuernb HeoOX00uM020 000PY008aHUS
ayoumoputi(npoexmopul, — HOYMOYKU, — KOMNblOmMepHvle  pabouue  Mmecma U m.0.),
npozpammuoeodecneyerue, PAa30amoyHbwlil mamepuan u m. n. Ykasvigaromes
Cneyuanu3upoBanHvle ayoumopuu, u obopyoosarue 0 1ab60pamopHbix padom, NpaKmudecKux
3auamuil iy Opyeux 3ausamull, Hanpumep, NpogheccuoHanrvHas ayouo u udeo annapamypad,
npoekmop (01 JeKyutl uiu  CeMUHapos), MNOOCOOHvle Mmamepuanvl Olsl  NPOBeOeHUs
ACUXOTI02UYECKUX eCcmos, Kapmul U Op.

Texcm, eévroenennvtit KYPCUBOM nyaicrno yoaaums!
Paszmep u euo wpugpma u noneu ne menamo







