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1 esiu ocBOEHUSA TUCHUNIUHBI

IesnsMu 0CBOEHMSI AUCHUIUIUHBL (MOAYIISI) «DNEKTPOTEXHUKA U JIEKTPOHUKA» SIBIIAIOTCS TEope-
TUYECKasl U MPaKTHUYECKasi OJArOTOBKA Oy aylIuX OakalaBpOB B OOJIACTH JCKTPOTEXHHUKH H 3JIEKTPO-
HUKHU B TaKOW CTENEHH, YTOObI OHU MOIJIM BbIOUPATh HEOOXOAUMBIE SJIEKTPOTEXHUUECKUE, IIEKTPOH-
HBIE, 2JIEKTPOU3MEPUTENIBHBIE YCTPOMCTBA, YMETh UX MPaBUIIBHO SKCILIyaTUPOBATh U COCTaBJISATh COB-
MECTHO CO CHELHMAIMCTaMHU-3JIEKTPUKAMH TEXHUYECKHE 3a/laHusl Ha pa3palOTKy 3JIEKTPUYECKHUX ya-
CTel pa3NUYHBIX YCTAHOBOK U 00OPYIOBaHUS B CBOCH MPO(ECCHOHATLHON AEATEIIbHOCTH.

2 MecTo THCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMmbl

noaAroToBKMu 63K3J13Bp3

Jucuumnuna b1.B.18 «DnexkTpoTexHuka u 3IeKTPOHUKA» BXOJUT B BAPUATUBHYIO YacTh OJIOKa
1 obpazoBaTenbHON IPOrPaMMBI.

Jliis u3y4deHus: JUCHUILTUHBI HEOOXOAUMBI 3HaHUs (YMEHHUS, BiIaJleHus1), CPOPMUPOBAHHBIE B pe-
3yJIbTaTe U3yYeHHs] MaTeMaThkH ( JIMHEHHas anreOpa, Teopus (HYHKIHHA KOMIDIEKCHOTO TEPEMEHHOTO,
muddepeHraabHOe U HHTETpAIbHOE HcUHcieHue, auddepeHanbabie ypaBHeH s ), GU3uku (MeXaHUuKa
(BpamaTensHOE JBMXKEHUE), DIIEKTPHUECTBO M MAarHETHU3M), HH(POPMATHKH (TIpOCTEiIne HaBBIKU pa-
00THI Ha KOMIIBIOTEPE U B ceTU VIHTEpHET, yMEHUE UCIIONIb30BaTh IPUKIIATHOE MPOTpaMMHOE oOecrie-
YEeHHE, B YaCTHOCTH: MAKEThl YHHUBEPCAIBHBIX MaTEMaTHUYECKUX MPOTPaMM, TEKCTOBBIA MPOIECCOp U
penakTop Gpopmyn).

MuHMManbHbIE TPEOOBAHUS K «BXOTHBIMY» 3HAHHUSM, HEOOXOJMMBIM JUIS YCHEIIHOTO YCBOCHUU
JAHHOW TUCIMIUIMHBL: YIOBIETBOPUTEIHHOE YCBOCHHUE IPOrpaMM MO YKA3aHHBIX BBILIE pa3jenam Ma-
TEMaTHKH, PU3UKN U UHPOPMATHUKH, BIIaJIEHUE TIEPCOHAIBHBIM KOMITBIOTEPOM Ha YPOBHE YBEPEHHOTO
MOJIb30BaTEs.

3HaHus (yMEHUs, BIa/ICHUs), TOJIYYEHHbIE NP U3YUYEHUU JaHHOM TUCIUIUINHBI, Oy1yT HE0OXO-
JMMBI TIPY U3YYEHUH JUCIHMILUIMH. «JeKTpoOe3onacHocThy, «IloxkapHas 6€30MacHOCTh TEXHOIOTHYE-
CKHUX TIPOIECCOBY, «TeXHOIOTHS MPONU3BOACTBAY.



3 Komnerenuuu odyuamouierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI
AUCHMILIMHBI (MOYJIs1) U IJIAHMPYeMble pe3yJibTaThbl 00y4eHusl

B pesynbrate 0CBOCHHUS MMCIUILIMHBI (MOAYs) «DISKTPOTEXHUKA M JIEKTPOHHKA» 00ydaro-
IIUICST TOJDKEH 00JIaaTh CISAYIONTUMHI KOMITCTCHIIUSIMU

CTpyKTypHBI
AIIEMEHT

KOMIICTCHIIM U

[TnarupyemMble pe3ynbTaThl 00yUCHHS

IIK-22 -cnoco0HOCTHIO HCI0JIb30BATH 3AKOHBI 1 METO/IbI MATEMATHKH, €CTeCTBEHHbIX, TYMAHHU-
TAPHBIX M JKOHOMUYECKHX HAYK MPH pPelieHuH NpodecCHOHAIBHBIX 32124

3HaTe

METO/bI aHATTN3a PJICKTPUUECKUX U MATHUTHBIX IETIEH, JIEKTPOMarHUTHBIX
YCTPOMCTB;

OCHOBHBIE XapaKTEPUCTUKU FJEKTPOMArHUTHBIX YCTPOUCTB U MPUOOPOB, JIIEMEHTHYIO
0a3y AIEKTPOHHBIX YCTPOICTB.

YMmers

BBIOMPATh 3P PEeKTUBHBIE CIOCOOBI aHAIN3A HIIEKTPUYECKIX M MAarHUTHBIX LIETIeH, YH-
TaTh HJIEKTPUUECKUE CXEMBI NIEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOUCTB;
9KCIIEPUMEHTAIBHBIM CIIOCOOOM U Ha OCHOBE MACHOPTHBIX (KaTaJIOKHBIX) TaHHBIX
OIIPEAEIIATh apaMeTPbl U XapaKTEPUCTUKU TUIIOBBIX 3JIEKTPOTEXHUYECKUX U DJIEK-
TPOHHBIX YCTPOUCTB.

Bnanets

IIPUEMaMH MIPOBEACHUS IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUMN JJIEKTPUYECKUX LIETIEH U
JJIEKTPOTEXHUYECKUX YCTPOMICTB;

METOJIaMH BbIOOpA AJIEKTPOTEXHUUECKHX, JIEKTPOHHBIX, JIEKTPOU3MEPUTENBHBIX
YCTPOMCTB.

IIK-23 -cnioco0HOCTHI0 NPUMEHATH Ha MPAKTHKE HABBIKU NPOBeAeHUs U ONMCAHMUSA HCCJIe0Ba-
HMIi, B TOM YHCJIe IKCIIePUMEHTAJIbHbIX

3HaTh OCHOBHBIE ONPEJEICHUS U MOHATHS TEOPUH DJIEKTPUUECKUX LETNEN U AIEKTPOMAarHuT-
HBIX YCTPOMCTB.

YmMmeth ONMCBIBATH JIEKTPUUECKOE COCTOSHHE LIETIEN U JIEKTPOMArHUTHBIX YCTPOMCTB.

Bnagers METOJAMH aHAIN3a MPOCTBIX IEKTPUUECKUX LENEH, HABBIKAMH U3MEPEHUS IIEKTPH-

YCCKHUX BCIIMYHMHBI.




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHhIX enuHull 108 akaa. 4acoB, B TOM YHCIIE:

— KOHTaKkTHas pabora — 55 akaJ. 4yacos:
— ayauTopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1 akaj. 4yacoB

— caMmocCTosATeNbHAas paboTa — 53 akaJl. 4acos;

AynuropHas 5 E o’
KOHTaKTHas pabora | = § E o
= (B axaz. yacax) 2 7 ) dopmMma TeKylero KoH- g o B
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1. DnekTpruyecKue Henu 5
1.1. 1.JIuneliHble 3JIEKTPUYECKHUE ILIENH 2 4 6 |1. ITouck nomomuurenbHOl WH-|KomtokBuywm mo i.p.Nel |TTK-22
IIOCTOSIHHOTO TOKa. dbopmanuu 1o 3aaHHON TeMe. [1K-23
2. CaMOCTOSITENTbHOE HM3YyYeHHUE 3VB
yueOHOH TUTepaTyphl.
3. Pabota ¢ »IEKTPOHHBIMHU
OoubsimoTexkamu.
4. TloaroToBKa W BBITOTHEHHE
1.p.Nel
1.2. JIuHeiHbIe ANEKTPHUYECKUE LENMH O/1- 4 421 6 |1. PaboTa ¢ 31eKTpOHHBIMH KomnokBuywm mo m.p.Ne2. |TIK-22
HO(A3HOTO CUHYCOUJAILHOTO TOKA. OuOIMOTEKaMHU. [1K-23
2. CaMOCTOATEIEHOE N3yYEHHE 3VB
yueOHOH TUuTepaTyphbl.
3. IloaroroBka M BHITIOJTHEHUE
1.p.Ne2
1.3. Tpexdazubie nenw. 2 421 6 |1. Pabora c osnexrponHbiME| KomtokBuym 1o a.p.Ned. TTK-22
O6ubimorexkamu. [K-23
2. CaMoCTOsITENTPHOE HM3YyYeHHUE 3VB
yueOHOH TUTepaTyphl.
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3. TloaroToBka ¥ BBIITOJIHEHUE
1.p.Ned.,
Hroro no pasgeny 8 12/41 18
2. DNeKTpuYecKue MalluHbl U TpaHC-| 5
(dopMaTophl.
2.1. Tpancdopmartopsi. 2 4 1. IloaroroBka u BbinonHeHue| KomnokBuym no|I1K-22
1.p.Ne21. 1.p.Ne21 [1K-23
6 |2. CamocTosTeNnbHOE M3yUYCHHE 3VB
y4eOHOU JHTEpaTyphl
2.2. DJEeKTpUYECKHe MAIIUHBI MOCTOSH- 2 421 1. TloaroroBka u BbIoNHeHUE|KommokBuym no|I1K-22
HOT'O TOKA. 6 1.p.Ne23. 71.p.Ne23. IK-23
2. CaMOCTOSITENTbHOE H3Yy4eHHUE 3VB
yueOHOM JTUTEPaTyPHl.
2.3. ACHHXPOHHBIE TBUTATEIN 2 421 1. IloaroroBka u BeInonHeHue | KomnokBuym no|I1K-22
6 1.p.Ne24. 1.p.Ne24. MK-23
2. CaMOCTOSITENIbHOE M3Yy4eHHUE 3VB
y4eOHOM JTUTEPaTypHl.
HTroro no pazneny 6 12/41 18
3. OCHOBBI 3JEKTPOHUKU U JJIEKTpHYE-| 5
CKHE U3MEPECHHS
3.1. DnemenTHas 0a3a BIEKTPOHHBIX 2 4211 6 |1. IlonroroBka u BeIMonHeHHE|KoMIOKBIYM 110 [1K-22
YCTPOMCTB 71.p.Nel0. 1.p.Nel0. [1K-23
2. CaMOCTOSATENIbHOE U3YyYEHHE 3VB
y4eOHOW JTUTEepaTyphl.
3.2. ICTOYHHMKHM BTOPUYHOTO MUTAHUSI. 421 6 |1. IlonrotoBka u BeImosHeHHEe|KoIIOKBUYM 110 I1K-22
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1.p.Nell. 1.p.Nell. I1K-23
2. CaMOCTOATEBHOE U3YYCHUE 3VB
y4eOHOI TUTEepaTypBhl.
3.3. DiekTpuveckre M3MEpeHUs W TpH- 2 421 5 |1. TIlogroroBka u BemonHeHHE | KomtokBuym 1o jr.p.Ne8. |TIK-22
OOpBHI. 71.p.Ne8. I1K-23
2. CaMOCTOATENIEHOE N3YyYEHHE 3VB
y4eOHOI TUTEepaTypBhl.
Hroro mo pazneny 4 12/611 17
Hroro 3a cemecTp 18 [36/141 53 3auer
HToro mo gucuuILInHE 18 |36/14HU 53




5 Oopa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE TEXHOJIOTHH

Jlnst peanuzaiiuyl MpeIyCMOTPEHHBIX BHJIOB yuyeOHOH paboThl B KauecTBe oOpas3oBa-
TEJBHBIX TEXHOJIOTHH B MPENOJaBaHUH TUCIUILUIMHBI HCIOIB3YIOTCS TPAAULIMOHHAS TEXHOJIO-
TS U TEXHOJIOTHSI TPoOiIeMHoro o0ydeHus. [lepeaaya HEOOXOMMBIX TEOPETUICCKUX 3HAHHIA
U (hOpMHPOBAHHE OCHOBHBIX MPEICTABICHHH MOXET MPOUCXOANUTH C HCIOIb30BaHUEM MYIlb-
TUMEINIHHOTO 000pyIOBaHUS.

Jlekuuu MpoxonsAT B TPAAULIMOHHON (Gopme, B popMme JIeKIMi-KOHCYIbTalui U Mpo-
OneMHBIX JieKIuid. TeopeTuueckuii MaTepruan Ha MPOOJIEMHBIX JICKIUSIX SBISICTCS pe3ysibTa-
TOM YCBOEHHS ITOJIYYEHHOH MH(OPMAIMH HOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIIPOCa U
HOMCKa MyTel ero pemieHus. Ha JeKuusx — KOHCYJIbTAIMAX M3JI0KCHHE HOBOTO MaTepHaa
CONPOBOXKIAETCS TOCTAHOBKOW BOIIPOCOB M AUCKYCCHEH B IIOMCKAaX OTBETOB HA ATU BOIIPOCHI.

[Tpu npoBeneHnn 1a0OPATOPHBIX 3aHATHI UCIOJIB3YIOTCS paboTa B KOMaH/IE U METO-
Ji61 HH(OPMALMOHHBIX TEXHOJIOTHHA.

6 YueOHO-MeTOAUUYECKOEe 00ecTieueHle CAMOCTOSITeILHOI PadoThl 00y4YaomMXCcsi

[To mucnuminHe «OJIEKTPOTEXHMKA MU AJIEKTPOHMKA» IPEIyCMOTPEHA ayJuTOpHas U
BHEAyJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AyImuTOpHas caMOCTOsITeNIbHAsE paboTa CTYACHTOB MpPEIOiaraeT pelieHrue 3a1ad mpu
BBINOJIHEHUH KOJJIOKBHYMa I10 TeMe J1JabopaTOpHON pabOTHl.

IIpumepnvie ayoumopnvie KONIOKGUYMbL

Konnoksuym Ne 1. Jlunetinvle yenu nocmosaHHo20 moxa.

1. Omnpenenuth BeJIWYMHY TOKAa KOPOTKOTO 3aMBIKAHUS, G
ecmi: E=21B,R;=0,10M, R=2Om.

N/
=

2. Uro mokaspIBacT BOJBTMETP, MOJKIFOYCHHBIH K 3a)KH-
MaM HCTOYHHKa?

3. Omnpenenuth compoTHBICHHE pe3uctopa R2, ecmu:
R1=30wm, a mokasaHus aMIIEPMETPOB YKa3aHbl Ha
cxeMme.

4. Ompenemuts compotuBneHuss R1 un R2, €CJIM:
U =60 B, Tok B Hepa3BeTBIcHHOH yacTu 1enu | = 1,5 A.
(R1=2R;)

5. Ompenenuts HanpspkeHne uctournka U, ecmm R=6 Owm,
I=4A.




Konnoxeuym Ne 2. Jlunetinvie yenu nepemenHo2o moka .

1. TlpuBenure rpadMiKk MIHOBEHHBIX 3HAYCHUI TOKA M HANPSDKEHMS AJS LEIH, COAEpIKaIlel aKTUBHOE COIpO-

THUBJICHUC.
®
2. OHpe)IeJ'II/ITI) CONMPOTUBJICHHUC KOHACHCATOpa Xc, CCJIN. J*X
U=200B,1=4A, cos¢=0,_8. v ] T
{3

3. Ompenenuth AciicTBYIOLICE 3HAYCHHE TOKA, HAMPSIKECHUS, CBUT 10 (a3e U XapaKkTep Harpy3KH, €CIH MTHO-
BEHHbIC 3HAYCHUSI TOKA M HanpspkeHus paBubl: | = 10 Sin ot, u = 141 sin (ot + 30°).

4. TlpuBemuTe SICKTPUUECKYIO CXEMY, KOTO-POH COOTBET-
CTBYET BEKTOpHAs AUarpamMmma.

\
cli

5. OmpenenuTs MOKa3aHUS aMIIEPMETPOB A; U A, U peaKTHB-

X|_ ::XC
Hy!0 MolHocTh 1enu Q, ecyu: U = 120 B.

l15 A l15 A l15 A

Konnoxeuym Ne 3. Tpexghasmuvie yenu.

1. Kak momyuuts tpexdaszuyio cuctemy 2./1.C.? Haiite onpeaencuue Tpex(ha3HOM HIEKTPUICCKOM HEITH.

2. OOBSICHUTDH MOCTPOEHHUE BEKTOPHOW AMAarpaMMbl TOKOB M HANpPsDKEHUH 11 TpexdaszHol 1enu, coeqMHEHHOH
«3Be310i». Harpyska cummeTpuyHasi, XapakTep akTHBHO — MH/TyKTHBHBIH.

3. JluHeliHble TOKH P COSAMHEHNH HArpy3Kku «3Be31oi»: Ia= lg = Ic = 20 A. OnpenenuTh TOK B HEUTPAILHOM
MPOBOJIE, ECITH @, = Pp = P = 30°.

4. TlpuBenuTe BBIpaXECHHE JUISI ONPEACICHUS AKTHBHOM M PEaKTHBHON MOIIHOCTEH MpPH CHMMETPUYHON U
HECUMMETPUYHON Harpy3Kax.

5. OmpenmenuTh  MOKa3aHWE  BOJBTMETpPA,  €CIH
Zp = 10 Om, amnepmerp nokasbiBaet 10 A.

Konnoksuym Ne 4. Tpancghopmamopwi

1. HazoBuTe HOMHHAJIBHBIC BENMYMHBI, yKa3bIBa€MbIE Ha MACIIOPTHOM IIMTKE TpaHC(hopMaTopa.
Uro BBI MOHUMAETE 0]l HOMHHAJIBHOI MOIHOCTBIO TpaHchopmaropa?
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2. [IpuBemuTe 1. CXEMY OIBITa XOJIOCTOTO X0/a. PacckakuTe MopsAgoK MPOBEIEHHSI 3TOTO OIIBITA.
Kakwne BeTMIHMHBI TIPH ATOM ONPEACISIOTCS?

3. [IpuBenuTe BHEIIHIO XapaKTEPUCTHKY TpaHchopMaTopa u  oObacHUTE ee. [Ipn Kakux ycio-
BUSIX CHUMAETCS BHELITHSAS XapaKTepUCTHKa?

4. IloueMy y OOMOTKH BBICIIErO HalpsDKEHUS! CeUYeHHE IIPOBOJAa MEHBIIE, & Y OOMOTKH HU3ILIETO
HarnpspKeHus 6oJpiie?

5. Mano: U,6,=220 B, U,,,,=127 B, S,,,=1100 BA.
Omnpenenuts HOMHUHAIBHBIE TOKH IIEPBUYHON U BTOPUYHONW 0OMOTOK TpaHcdopmaropa U Kodd-
¢unuent tpanchopmanmu K.
[Toyemy HOMHHaIIBHBIE TOKU HE PaBHBI 110 BETHYHHE?

Konnoxeuym Ne 5. I'enepamopol nocmosinno2o moka.

1. Pacckaxkute 0 crmocobax OXJIAXKICHHA MAIlUH ITOCTOSAHHOT'O TOKa.

2. YCTpOHCTBO M Ha3HAUYEHHUE KOJJIEKTOPA.

3. Kakue morepu B MaIImHax IMOCTOSSHHOTO TOKa SIBIISTFOTCS noctostHEeIME? [IpuBenTe xapakre-
puctuky KI1J] u oOBsicauTE €e.

4. ITpu KaKuX YCIOBUSAX CHUMAETCS XapaKTePUCTHKA xoJjiocToro xona?  IlpuBeaute BU XapakTepu-
CTUKH XO0JIOCTOrO xoj7a. OOBICHUTE, IOUYEMY BOCXOJAIIAS BETBb XapaKTEPUCTUKU HE COBIATAET C
HUCXOIIIEH?

5. 'eneparop nmapauienbHOr0 BO30YKJIEHHsI ¢ HOMUHAJIBHBIM HampsikeHuem U,,,,,=220 B, HoMuHab-
HbIM TOKOM l,,,=110 A umeer cneayromue norepu: P,=P.+P,.,=1320 B, P,=650 BT, P,=1300 Br.
Omnpenenuts KI1J[ reneparopa.

Konnoxseuym Ne 6. /leueamenu nocmosanno2o moxa.

1. VYcTpoiicTBO M MPUHINT AEHCTBHS ABUrATENsl TIOCTOSIHHOTO TOKA.

2. TlpuBenure ypaBHEHHE IEKTPUUECKOTO PABHOBECHS ABUIATENS TIOCTOSHHOTO TOKA M OOBSCHUTE €T0.

3. Jlns maBuratessi mapajuieIbHOTO BO30Y)KICHHS Ha OJHOM IpaduKe NPUBEAWTE IBE MEXaHUIECKHE IIe-
penadn: eCTeCTBEHHYIO M MCKYCCTBEHHYIO (PEOCTaTHYIO). YKaKUTE TOUYKH, COOTBETCTBYIONINE HOMHU-
HaJIbHOMY PEXHMY U PEXKHUMY HA€aIbHOrO XOJOCTOrO X0Ja M YCJIOBUS, IPU KOTOPBIX CHATHI 3TH Xa-

PaKTEepUCTHKH.

4. Kakue MOTEPU UBMCHAIOTCS CYHIECCTBECHHO MTPU USMCHCHUHN HAI'PY3KW HAa Bally ABUTATC/ISI U OKAa3bIBAIOT

3HauuTesbHOe BiusHue Ha K.IT1.J1.?

5. JlBuratenb MOCTOSIHHOTO TOKa MapajlieibHOrO BO30YKICHUsS MMEET MaclopTHbIE AaHHbIe: Pyom=10
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KBT, UHOM:220 B, IﬂHOMZSO A, nHOMZIOOO 06/MI/IH, R;[:O,4 Om.

OHpeI[CJII/ITB JacTOTY BpalICHUSA AKOPS ABUTATEIS TPU HACAIIBHOM XOJIOCTOM XOI€.

Konnoxeuym Ne 7.Acunxponmusie osucamen

1. VYcrpoiicTBO U Ha3HAYEHHUE YacTeil TpeX(Pa3HOro aCHHXPOHHOTO JIBUTATENS C KOPOTKO3AMKHYTHIM PO-
TOPOM.
2. Kax m3menurcs tok xonocroro xoxa (110) m HomMuHaNBHBIN K03 dUIeHT MOIIHOCTH (COSQ1HOM ),
€CIT BO3IYITHBIHM 3a30p MEXIy CTAaTOPOM U POTOPOM YBEITHIHUTCS?
3. IlpuBenmute BBIpakeHUE YAaCTOTHI BPAIICHUS MAaTHUTHOTO TIOJISI CTATOPa M OOBSICHHUTE €TO.
4. Yro BB MOHUMAETE TIOJ PEKUMOM XOJIOCTOTO X0/1a ACHHXPOHHOTO JBUTATENSA?
5. Tpexda3Hblii aCHHXPOHHBIN IBUTATE]Ib UMEET HOMUHAIbHBIC TAHHBIC
Prom=10 kBt, Unom=220/380 B, nHoM=950 06/mMuu, 1=85%, C0S¢=0,681.
OmnpenenuTs HOMAHAIBHYIO MOIITHOCTH IOTPEOJICHNS SHEPTHH U3 CETH U MOMEHT Ha BaJly JABHTa-
TEJs, €CITH 0OMOTKA CTaTOpa COSANHEHA «3BE3IOM.

Konnoksuym Ne 8. Inexmpuueckue uzmepeHusi.

1. HasoBute TpeGoBaHUs, MPEABSBIIEMbIE K JIEKTPOU3MEPUTEIBHBIM MPHUOOPaM.

2. Kakoif TOK MOXHO U3MEPHUTh aMIIEPMETPOM, COMpOTHUBIeHHE KOTOporo Ra=0,3 Om, n,,,=150 meu.,
C4=0,001 A/men., ecau BKIFOUUTH €r0 C IIYHTOM, CONpOoTUBiIeHue kotoporo R, =0,01 Om?

3. OrmpenenuTs LeHy AEJICHUS BOJIBTMETPA, HIMEIOMIET0 HOMUHANbHBIE naHHbe: U, =50 B, n,,~=100
zei., Ry=1000 Om, BmtoueHHOro ¢ 106aBouHbIM conpotusiaenueM Ry=3000 Om.

[IpuBenuTe cxeMy BKIIOUYCHUS BOJBTMETPA C TOOABOYHBIM COIPOTHUBIICHUEM.

4. Jlpa BaTTMETpa C HOMHHAJIBHBIMH NAHHBIMH |, =5 A, U,,,=150 B co mkanoit Ha 150 neneHwmii
BKJIFOUEHBI B IIETTh Y€pe3 U3MEpUTENbHbIE TpaHCHOpPMATOPBI TOKA U HANPSDKEHUsS ¢ KodpdummeH-
Tamu Tpanchopmarmu Toka Kr=50/5 u K13;=500/100.

OrnpenenauTh MOIIHOCTh TOTPEONICHHUS dHEPTUM Tpex(ha3HOW IEMbI0, €CIIM CTPENIKa OJHOTO
BaTTMETpa OTKIJIOHMIIACh Ha 15 nmenenuit, a apyroro Ha 40 neneHUN.
5. B uem pa3HHIa MEXy TOYHOCTHIO H YYBCTBUTEIHLHOCTBIO PHOOpa?
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7 OueHoO4YHbIe CPEACTBA 1JIsl POBEACHHUA IPOMEKYTOYHOM aTTeCTalluH

Crpyk
TYPHBII
AIIEMEHT

KOMIIETEH-
1117041

[Tnanupy-
eMbIe pe3yJIbTa-
TBI OOYYCHHSI

OueHouHble CpeCTBa

IMK-22 -cnoco6HOCTHI0 MCMOIb30BATh 3aKOHBI M METObl MAaTEMATHKHU, €CTECTBEHHBIX,
T'YMAHUTAPHBIX H YKOHOMHMYECKHX HAYK NPH pellleHHH NpodeccHoHaIbHbIX 3a/1a4

3HATH

METO/bl aHATU3a
ANEKTPUUYECKUX
Y MarHUTHBIX
Lere, dJIeK-
TPOMAarHUTHBIX
YCTPOMCTB;
OCHOBHBIE Xa-
PaKTEepPUCTUKH
3JIeKTpOMar-
HUTHBIX
YCTPOMCTB U
pUOOPOB, dJIe-
MEHTHYIO 0azy
ANEKTPOHHBIX
YCTPOMCTB.

Hepeuenb meopemu4ecKux 60npocos K 3auemy.

1

o1

10

11

12

13

14

15

[ToHsITUSA PNEKTPUUECKOM, SJIEKTPOHHOM M MAarHuT-
Hoit nieneit. Knmaccuduxkanus u npumeps neneii. Oc-
HOBHBIE 3aKOHBI JICKTPOTEXHUKH U UX MPUMEHEHHUE.
dusnueckas ¥ MaTeMaTHdeckas Modenu nenu. Mc-
TOYHHUKH, NMPOBOJHUKU U TIpUeMHUKHU. W neanusupo-
BAaHHBIC JBYXIIOJIIOCHBIE DJIEMEHTHI U UX CBOMCTBA.
JIuHeHbIe AEKTPUYECKHUE LIEMH MOCTOSIHHOTO TOKA.
AHanu3 1enu Ha ocHOBE 3akoHOB Kupxroda u Oma.
DKBUBAJICHTHBIE MPEOOPA30BaHMS YIaCTKOB LICTICH.
OCHOBHBIE METOIbI aHAJIN3a JTUHEHHBIX LIETIEH.
CBolicTBa JUHEUHBIX SJEKTPUYECKUX IIENEH: CBOM-
CTBO JIMHEHWHOCTH, NMPUHIUIT HAJIOKECHUS, MPUHIUII
B3aMHOCTH.

DNeKTprUuYecKasi MOIIHOCTb M SHEPTUsS MOCTOSHHOTO
3JEKTPUUYECKOTO TOKA. 3aKOH COXPAaHEHMsS YJHEPTUU B
BJIEKTPUYECKOM LIENU C MOCTOSHHBIMU TOKamu. ba-
JIaHC MOIIIHOCTEH.

OCHOBHBIE XapaKTEPUCTUKHU U MapaMeTpbl CHHYCOU-
JANbHBIX TOKOB WM HampspkeHuid. CrocoObl monyde-
HUSI CHHYCOUJIAJIbHBIX HANPSDKEHU U TOKOB.
[IpencraBnenne CMHYyCOUJAIbHBIX TOKOB W Hamps-
KEHUW BEKTOpAaMU U KOMIUJIEKCHBIMU YHCJIaMH. 3a-
KOHBI DJICKTPUUYECKUX 1IeTIel B KOMIUIEKCHOH dopMe.
@da30BbIE COOTHOIICHHS MEXTY TOKAaMHU U HampshKe-
HUSIMH B LIENU IPU CUHYCOUIAJIbBHOM TOKE.
ConpoTuBJIeHUS JIEMEHTOB U YYaCTKOB LiENEN MpHU
CUHYCOUJIAJIbHBIX TOKAX.

DneKTpruYecKasi SHEPTHsI U MOIIIHOCTh B IEMSIX C CH-
HYCOMJAJbHBIM TOKOM. AKTHUBHAsi, pEaKTUBHas U
MOJTHAsl MOIIHOCTH. banaHC akTUBHBIX M PEaKTHB-
HBIX MOIITHOCTEH.

Tpexdaznas cucreMa HanpsKeHHH, OCHOBHBIE COOT-
HOIIIGHUS, CMOCOOBI TOJIYYEHHUs, UCTOUYHUKU TPEX-
(ha3HOTO HANPSHKEHHS M MX SKBUBAJICHTHBIE CXEMBI.
Tpexdaznas nHarpyzka. CUMMeTpUuYHAsT U HECHUM-
MeTpUYHasi Harpy3ka IpH coeauHeHUH (a3 B Tpe-
YrOAbHUK U 3Be3Ay. CXeMbl U pacueT SKBUBAJICHT-
HBIX ITApaMETPOB HATPy3KH B TPpeX(a3HBIX IEMAX.
TpexdaszHas Tpex- W UYETHIPEXNPOBOJHAS CETh C
CHUMMETPUYHON Harpy3Koi, CXeMbl, pacuyeTHbIE CO-
OTHONICHHUS TSI ONIPE/ICTICHHs TUHEHHBIX B (Pa3HBIX
TOKOB M HaIpsKEHUH.
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Crpyk

TYPHBII [Inanupy-
3JI€MEHT eMble pe3ysbTa- OneHoyHbIe CpECTBA
KOMIIETEH- Tl O0yUYCHHS
017071
16 Momnoctu Tpexdasznoi cetu. 3mepeHne akTHBHOM
U PEaKTUBHOW MOLIHOCTH.
17 Onnodasupiii TpanchopmMaTop €O CTaJIbHBIM CeEp-
JICYHUKOM.
Ymersn BEIOHMpATH - Ilpumepnsle npakmuyeckue 3a0anus 014 3a4ema.

(heKTUBHBIE
CII0COOBI aHAITH-
3a dJIeKTprYe-
CKHX U MarHHT-
HBIX LENeH, Yn-
TaTh JJIEKTPUYIC-
CKHE CXEMBI
ANEKTPOTEXHU-
YECKHUX U DJIEK-
TPOHHBIX
YCTPOMCTB;
IKCIIEPUMECH-
TaJIbHBIM  CIIO-
cobOM U Ha oOc-
HOBE TAcCHoOpT-
HBIX (KaTajox-
HBIX)  JIaHHBIX
OTIpe/ICIIATh Ta-
pameTpel U Xa-
PaKTEePUCTUKH
THIIOBBIX DJIEK-
TPOTEXHUYE-
CKUX H DJJeK-
TPOHHBIX
YCTPOMCTB.

1.0mpexnenuts conporuBienue pesucropa R2, ecmu: R1 =3 Owm, a mo-
Ka3aHHsl aMIIEpMETPOB YKa3aHbl Ha CXEMe.

3. Ompenemuthb compoTHBIeHHE KoHAeHcaTopa Xc, ecimm: U =200 B,

I1=4A,cos¢=0,8.
(»)
-l

-u Xe

. ]

4. OmnpenenuTh NOKAa3aHUSA aMIIePMETPOB A; U A, B PEaKTUBHYIO MOII-
Hocth nemnu Q, ecom: U =120 B.

l15 A

5. JluHeiiHBlE TOKM TIPH COEAMHEHUHM HArPy3KH  («3BE3JON»:
In=1g=1c=20 A. Onpenenuts TOK B HEHTPAJBLHOM IPOBOJE, E€CIH
®a = Pp = e = 30°.
6. Onpenenuts NokazaHue BoJdbTMeTpa, ecian Z¢ = 10 Om, amnepmerp
nokassiBaeT 10 A.

7. Onpenenuts IeHCTBYIOlIEe 3HAYCHUE TOKA, HANPSIKEHHS, CABHUT 110
(haze 1 xapakTep Harpy3KH, €Clii MICHOBEHHbIE 3HAYCHUS TOKA U HAIIpsi-
sxeHus paeubl: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoli TOk MOYKHO U3MEPHUTH aMIIEPMETPOM, COMIPOTHBIICHUE KOTOPO-
ro Rx=0,3 OM, Ny, =150 nen., C,=0,001 A/nen., ecnyu BKIIOYUTH €0 C
IIYHTOM, COTIpoTuBIeHHe KoToporo R,;=0,01 Om?
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Crpyk

TYPHBII [Inanupy-
QJICMCHT €MEIC PE3YJIbTa- OI_ICHOLIHBIG cpeacrBa
KOMIIETEH- Tl O0yUYCHHS
197071
9. Onpenenuth LEHY AENCHUS BOJIBTMETPA, MUMEIOIIEr0 HOMUHAIBHBIC
maanaeie: U,,,=50 B, n,,,=100 mex., Ry=1000 OmM, BKItOUYEHHOrO C H00a-
BOUYHBIM cornpotusiaenreM R;=3000 Om.
[IpuBemuTe cXeMy BKITIOYEHHsS] BOJIHGTMETPA C J0OABOYHBIM COIPOTHB-
TCHUEM.
10. IIpuBemuTe 3MEKTPHYECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEK-
TOpHas JHarpamMma.
1<
| _
> U
Baanerb [pueMamu Ipo- Ilepeuenv mem nadopamopnuix paoom :

BEJICHUS JKCIIE-
PUMEHTAJIbHBIX
HCCIICIOBAHU I
AIEKTPUUYECKUX
nenem u dIeK-
TPOTEXHUUECKHUX
YCTPOWCTB;
METOJAaMH  BbI-
O6opa  DIJIEKTPO-
TEXHUYECKUX,
3JIEKTPOHHBIX,
3IEKTPOU3MEPH-
TCIIBbHBIX

YCTPOMCTB.

1. Dnexrpuueckue npudOpPsl U U3MEPEHUS;

HccnenoBanne CBOMCTB SN MOCTOSHHOTO TOKA;

3. MHccnenoBanue 31eKTpUUECKON IENM CUHYCOUIAIb-
HOTO TOKa,

4. WccnenoBanue Tpex(aszHbIX Ienel.

N

ITK-23 -crnoco0HOCTHI0 NPUMEHATh HA NMPAKTHKE HABLIKH NPOBeICHHUS U ONMCAHUA MC-

cJIeJOBAHUM,

B TOM YMCJIC OKCITCPUMECHTAJIbHBIX

3HaTh

OCHOBHBIE
ONpeAeseHuss Hu
MOHSATUSL TEOPUU
AIEKTPUYECKUX
Lernein u dIek-
TpOMaFHI/ITHI)IX
YCTPOMCTB.

Hepeqenb meopemuuecKux 60npocos K 3auemy:

1 Opnodasuelii TpaHchopMaTop €O CTalbHBIM Cep-
JICTHUKOM.

2 Tpexdasznuble TpaHcPOpMaTOphl: HAa3HAYEHHE, KOH-
CTPYKIHS, TIPUHIIAT JIEHCTBHS, OCHOBHBIE JKCILTya-
TallMOHHBIE TAPaMETPBI.

3 TlomydyeHne BpalIalOMETOCS MAarHUTHOTO TIOJNS B
TpexQazHOH 1emnu.

4  ACWHXpOHHBIC JIBUTATENIN: Ha3HAuCHHE, KOHCTPYK-
1S, IPUHLIUT IEHCTBHSL.

5 CmocoObl mycka W PEeryJaupoBaHUsl CKOPOCTH ACHH-
XPOHHBIX JIBUraTesICH.

6 /JlBurarenu MOCTOSIHHOTO TOKa: Ha3HAa4YeHHE, KOH-

CTPYKIIUSI, CITIOCOOBI BO3OYKIIEHUSI, OCHOBHEIE Xa-
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Crpyk

TYPHBII [Inanupy-
3JIEMEHT €Mbl€ pe3yJibTa- Onenounsle cpencTaa
KOMIIETEH- Tl O0yUYCHHS
005051
PaKTEPUCTUKH.
7 CaoiicTBa M OCOOCHHOCTH MOJYIPOBOJHUKOBBIX
JTMOJI0B PA3JIMYHbIX TUIIOB.
8 HasnaueHue u npuMepbl NPOCTEHIINX CXEM BBIIPS-
MUTENEH, TPUHIUIBI KX paOOTHI.
Ymern OIHCHIBATh Ilpumepnvie npakmuyueckue 3a0anus 014 3a4ema:
JJIIEKTPUUIECKOE 1. JTano: U,0n=220 B, Us,0n=127 B, S,0n=1100 BA.

COCTOSIHME  Lie-
el M 3IEKTPO-
MarHUTHbIX
YCTPOMCTB.

OmnpenennTs HOMUHAIBHBIC TOKHU IIEPBIYHON M BTOPUYIHON 0OMOTOK
TpaHchopmaTopa U kodppunueHT Tpanchopmanuu K.

[Mouemy HOMUHATIBHEIC TOKH HE PABHBI 10 BEIMIHUHE?

2. OnHO(a3HEIH TpaHChOPMATOP HOMHUHATIHHON MOIIHOCTHIO
SHoM=600 kBA BKIFOUYCH B ceTh ¢ HanpspkeHHeM U ,,,=10 000 B.
HanpspkeHue Ha 3akuMax BTOpUUHON 00MoTkH Uy, =400 B. Ompe-
JIEJTIUTh YUCIIO BUTKOB MepBUYHON 00MOTKH W1 1 K03 uUIHeHT
Tpanchopmanuu K, eciiu 4nuciio BUTKOB BTOpHUHOH 06MOoTKH W,=25.
3. Bo BTOpHYHOiT 00MOTKE TpaHchopmaropa HaBoautcs I/C

E,=100 B ¢ yacroroii f=50 I'1.

Onpenenuts 3JIC E,, ecnu aMmiuTyna HanpspkeHUsE Ha IepBUY-

HOW 0OMOTKE HEe U3MEHHTCS, a 9acToTa Bo3pacteT a0 400 I'a?

4. TpaHncdopmaTop IMeeT CIeAYIOIINe JaHHbIe: S,,=10 000 BA,
P¢=200 Bt, P,=400 Bt. Onpenenuts KI1J] TpancdopmaTtopa mpu
cosep=0,8 u $=0,5.

5./IBUraTens MOCTOSTHHOTO TOKA IMapauIeIbHOTO BO30YKICHU UMe-
et nacnoptHeie gaHHBIE: Pyom=10 kBT, Uzom=220 B, laom=50 A,
Nrom=1000 06/MuH, Rg=0,4 OM.

OnpenenuTs 4acTOTy BpAICHHS AKOPS ABUTATE sl IPY UACATHHOM XO-
JIOCTOM XOJI€.

6. JIBuraresb MOCTOSIHHOTO TOKA HE3aBUCHMOTO BO30YKICHHUS UMECT
HOMHUHAaJbHBIC JaHHbIC: Pom=55 kBT, Ugom=440 B, lguom=140 A,
Rg=0,1 Om.

Onpenenuts npoTHBO - JC U AIEKTPOMArHUTHYIO MOIIIHOCTh JIBUTa-
TeJIS.

7. JIBuraTtenp MOCTOSHHOTO TOKA MApaJIeIbHOTO BO30YKACHUS IMEET
HoMuHansHbIE HaHHbE: Pyom=10 000 BT, Ugom=220 B, lgom=55 A,
Naom=1000 06/MuH, Rg=0,4 Om, Rg=44 Owm.

Onpenenuts KITJI 1 MOMEHT BpallleHusl JBUTATEISL.

8. Jlpurarens mapajuieIbHOTO BO30YKICHHUS UMEeT HOMUHAJBHBIC JTaH-
Hbie: Prom=1,5 KBT, Ugom=110 B, lgom=18 A, Nom=3000 06/mMuH,
Rg=104 Om, Rg=0,47 Owm.

Onpenenuts npotuBo — IJIC aBUraTeNs ¥ HOMUHAIBHBIA MOMEHT Ha
Bay.

9. HoMuHabHBIE TaHHBIC IBUTATEIIS apaljIeIbHOIO BO30YKICHUS:
Unov=110 B, Igom=14 A, Prom=1,5 kBT, Rg=0,50M, Rg=220 Owm.
Omnpenenuts npotrBo — JIC npu Harpyske paBHOH 1g=1,51x0m.

10. Tpexda3Hblil ACHHXPOHHBIH JBUTaTEIIhb HIMEET HOMHHAIBHBIC TaH-
HBIC!

Prom=10 kBT, Unom=220/380 B, nHoM=950 06/mMuH, 1=85%,
cosp=0,681.

OnpenennTs HOMUHAIBHYIO MOITHOCTH MTOTPEOJICHUS SHEPTHH U3 CETH U
MOMEHT Ha Bally JBUTaTeNsl, €CIIM OOMOTKA CTaTOpa COCTMHEHA «3BE3-
oMY,

11 OnpeneauTh HOMHHAIBHYIO MOIITHOCTh TIOTPEOJICHUS SHEPTHU U3
CEeTH U TIOJIHBIC TIOTEPH YHEPTHH B JBHUTraTeNe, eciu: puomM=4,5 kBr,
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Crpyk

TYPHBII [Inanupy-
JJICMCHT €MEIC PE3YJIbTa- OI_ICHOLIHBIG cpeacrBa
KOMIIETEH- Tl O0yUYCHHS
197071
k.1.a. n=90%.
12 MaxkcumanbsHBII MOMEHT acCHHXpOHHOTO aurateis 13Hm npu
Ul=Ulrom. Yemy on pasen npu U1=0,8Unom, ectu R2=const?
Baaners METOJaMH aHa- Ilepeueny mem nabopamopusix paoom :

JaM3a  TMPOCTHIX
anektpudeckux | 1l.MccnenoBanue ogHodaszHoro TpancopmaTopa;

nernei, HaBbika- | 2.MccnenoBanue ABUraTelieii moCTOSHHOTO TOKa;

MU u3Mepenus | 3.MccnenoBanne aCHHXpOHHBIX JABHTATENeH ¢ pa3HbIM po-
AIEKTPUYECKUX | TOPOM.

BCIIMYNHBI. 4.I/ICCJIGI[OB3.HI/I€ ITOJIYITPOBOAHHMKOBBIX BbIHp?IMHTeJICﬁ.

0) Ilopsaaok nmpoBeeHHUs MPOMEKYTOYHOM ATTECTALIMH, MOKA3aTeJIM U KPUTePUH
OLlEHUBAHMUSL:

s monmy4yeHus 3aueTa Mo AUCHUIIIMHE DJIEKTPOTEXHUKA U ANEKTPOHHUKA 00yJaromInii-
Cs MOKa3bIBACT 3HAHMA HAa YPOBHC BOCIIPOU3BCACHUA U O6B$[CHCHI/I$[ I/IH(bOpMaIII/II/I, HaBbIKN
pelIeHusl MPOCTHIX 33/a4 B O0JIACTU ANEKTPOTEXHUKU U DIEKTPOHUKH, YMEET MOJIb30BaThCS
COBpPCMCHHBIMU CPEACTBAMU HHq)OpMaHHOHHLIX TGXHOHOFHﬁ, BJIAACCT MPAKTUYCCKUMU
HABBIKAMU pa0OTHI C ANEKTPOTEXHUUIECKON anmapaTypoil.

8. YueOHO-MeTOANYECKOE M HH(POPMAIIMOHHOE 00ecTiedyeHne TUCIIUTITIHHBI (MOYJIsl)

a) OcHoBHAas JMTEpaTypa:

1.DNeKTPOTEeXHUKA 1 OCHOBBI dJIeKTpOoHUKH | yueOHuk / U. U. Banos, I'. Y. CosoBb-
eB, B. fI. ®ponos. — 10-e m3x., crep. — Cankr-IlerepOypr : Jlans, 2019. — 736 c. — ISBN
978-5-8114-0523-7. — TekcT : 3nekTpoHHbIit // JIaHb : 21eKTPOHHO-OHOIHOTEYHAs] CHCTEMA.
— URL.: https://e.lanbook.com/book/112073 (nara oopamenus: 26.09.2020). — Pexum 0-
CTyIa: JJis aBTOPU3. M10JIb30BATEIEH.

2.2JeKTPOTEXHUKA M JJICKTpOHHUKA . ydeOHoe mocobue / M. C. Anucumona, 1. C.
ITormoBa. — Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — Tekcr
onekTpoHHBI /[ Jlamb . sneKkTpoHHO-OMOnmoTeynas  cucrema. —  URL:
https://e.lanbook.com/book/116939 (mara obOpamenus: 26.09.2020). — Pexxum goctyna: s
aBTOPH3. NIOJIb30BATEIICH.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

1.BBesienue B TeopeTHUECKYIO deKTpoTeXHUKY. Kypc moaroroBku Gakanaspos / FO.
A. berukos, B. M. 3onotuuukuii, E. b. Conosbesa, J. I1. UepnbimeB. — Cankt-IlerepOypr :
Jlanb, 2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — Tekcr : anekTponnsiii // Jlaub : smek-
TpoHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/89931 (mara obparie-
aus: 26.09.2020). — Pexxum gocTyrma: s aBTOPHU3. MOIb30BaTEIEH.

2.27eKTPOTEXHUKA U OCHOBBI AIEKTPOHUKH | yaeOHoe nmocooue / H. B. benos, 10. C.
BonkoB. — Cankr-IlerepOypr : Jlanp, 2012. — 432 ¢. — ISBN 978-5-8114-1225-9. —
Tekcr : omextponnsrd // Jlae @ 2nekTpoHHO-OMOnmoreuHass cuctema. — URL:
https://e.lanbook.com/book/3553 (mata obpamienus: 26.09.2020). — Pexum mocryma: st
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aBTOPU3. IIOJIL30BATEIICH.

B) YueOHbIe MOCOOHUSI M METOAMYECKUE YKAZAHUS:

1. XpammuH, P.P. Dnekrpudeckue npuOOpsl M U3MEPEHHS. | METOIMUECKHUE YKa3aHUs K
nabopatopHoit padote Ne 8 (aya. 358) mo mucturuinHe “IJICKTPOTEXHUKA U OCHOBBI AJICKTPO-
HUKU” JJIS CTYJICHTOB HEAJICKTPOTEXHUUYCCKUX crenuanpHocreii / P.P. Xpammun, I'.B. Illo-
xuHa, T.II. Jlapuna, T.P. Xpammuu ; MAarHuroropckuii roc. TEXWYECKUH YH-T
uM.I'.M.HocoBa. Marautoropck : MI'TY um. I"'M.HocoBa, 2014.-24¢. :un.,rpad., CXeMbl. -
Tekcr: HenmocpeACTBEHHBIN.

2. XpamiuH, P.P. VccnenoBanue JTUHEHHON 3JIEKTPUUECKOM 1E€MU MOCTOSHHOTO TOKa
. METOJIMYECKHUE yKa3aHus K yiabopatopHoil padote Ne 1 (aya. 358) mo aucuurmimne “Diek-
TPOTEXHHUKA M OCHOBBI 3JIEKTPOHUKU JJIs CTYIEHTOB HE3JIEKTPOTEXHUUYECKHUX CIELUaIbHO-
creit / P.P. Xpamiun, ['.B. Hloxuna, T.I1. Jlapuna.;MarHUTOropckuii roc. TEXUUECKHA yH-T
um.I" .M. HocoBa. Maruutoropck : MI'TY um. I'"'M.HocoBa, 2013.-17c. : un.,rpad., CXeMsblL. -
Tekcr: HenmocpeACTBEHHBIN.

3.XpammuH, P.P. MccnenoBanue JTUHEWHON 3JIEKTPUYECKON IEeNH OAHO(A3HOTO CH-
HyCOUAAIbHOr0 Toka. KomneHcanusi peakTUBHOM MOIIHOCTH.: METOJUYECKHE YKa3aHUs K Jia-
6opatopHoii padote Ne 2 (aya. 358) mo guciumirHe “DIEKTPOTEXHHUKA U OCHOBBI JJIEKTPO-
HUKH ISl CTYJICHTOB HEdJIEKTpoTexHu4Yeckux cnenuanbHoctedd / P.P. Xpammmn, I'.B. Io-
xuHa, T.I1. Jlapuna ;Marautoropckuii roc. rexudeckuid yH-T uM.I'.M1.HocoBa. Maruuroropck
: MI'TY um. I''1.Hocoga, 2013.-20c. : ui.,rpad., cxemsl. -TekcT: HemocpeACTBCHHBIN.

4. Xpammus, P.P. MccnenoBanue tpexdasHOW IENU MPU COCIUHCHHH MPUEMHHUKOB
SHEPIUU «3BE3/0i: METOANYCCKHE YKa3aHUs K jjabopartopHoit padote Ne 4 (ayza. 358) mo muc-
LHUIUTMHE “DIIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKU™ JJIsL CTYACHTOB HEANEKTPOTEXHUYECKUX
crnermanbHoctedt / P.P. Xpammun, I'.B. [lloxuna, T.I1. JlapuHa.;MarHuToropckuii roc. Texu-
yeckuid yH-T uM.I'.M.HocoBa. Maruutoropck : MITY wum. I'M.HocoBa, 2013.-14c.
ui.,rpad., cxeMsl. -TeKCT: HEMOCPEACTBEHHBIN.

5. XpamuuH, P.P. MccnenoBanre HyneBbIX CXEM BBIIPSIMIIEHUS.: METOAUYECKHUE YKa-
3aHus K JabopaTopHoit padote Ne 10 (ayx. 358) no aucuuruimbe “NeKTPOTEXHUKA U OCHOBBI
SIEKTPOHUKHU” IJIsl CTYACHTOB HEdNeKTpoTexHHueckux crenuansroctei / T.H. CoipomsiTHH-
koBa, I'.B. Illoxuna, P.P. Xpammmn, T.I1. Jlapuna .;MarHuToropckuii roc. TEXM4eCKUi yH-T
um.I".'M1.HocoBa. Maruutoropck : MI'TY um. I'"'M1.HocoBa, 2010.-17c. : umn.,rpag., cXemsl. -
TekcT: HenmocpeACTBEHHBIN.

6.Jlapuna. T.II. MccnenoBanne MOCTOBBIX M YIPABISEMBIX CXEM BBINPSAMIICHUS.: Me-
TOIUYECKHE YKa3aHus K JaboparopHoi padote Ne 11 (aya. 358) mo mucumrinae “IieKTpo-
TEXHHKA ¥ OCHOBBI 3JICKTPOHHUKH ™~ JUIS CTYJACHTOB HEAICKTPOTEXHUYECKUX CHelualbHOCTEN /
T.I1. Jlapuna , T.H. Cerpomsataukosa, I'.B. Illoxuna, P.P. Xpammun ;Marautoropckuii roc.
texudyeckuid yH-T uM.I.M.HocoBa. Maruurtoropck : MI'TY um. I"'1.HocoBa, 2010.-14 c. :
ui.,rpad., cxeMsl. -TeKCT: HEOCPEACTBEHHBIN.

7. Jlapuna. T.I1.MccnenoBanue ogHodazHoro TpaHchopmaropa.: METOIUYECKUe yKa-
3aHus K jaboparopHoit padore Ne 21 (aya. 361) mo auciuruinHe “DIeKTPOTEXHHKA U OCHOBBI
ANIEKTPOHUKHU” JUISl CTYACHTOB HedJIeKTpoTexHnueckux crenuaibHocreit / T.I1. Jlapuna, P.P.
XpammuH, I'.B. Illoxnaa ;Marauroropckuii roc. texuueckuii yH-T um.I".M.HocoBa. Maruu-
toropck : MI'TY um. I'"'I.Hocosa, 2012.-14 c. : un.,rpa¢., cxemsl. -TekcT: HEMOCpeACTBEH-
HBIH.

8. Jlapuna. T.II. MccrnenoBanue nBurarens MOCTOSHHOI'O TOKa HE3aBHCUMOTO BO3-
OyxaeHus. . Meroandyeckue ykasaHus K jJabopatopHoi padote Ne 23 (aya. 361) mo amciu-
IVIMHE “DJIEKTPOTEXHUKA M OCHOBBI 3JIEKTPOHMKHM X NJISl CTYACHTOB HERJIEKTPOTEXHUYECKHUX
cnenuanpaocreit / T.I1. Jlapuna, A.A. Yeproycos, I'.B. Illoxuna, T.H. CeipoMsTHHUKOBA.
.;Marauroropckuii roc. rexudeckud yH-T uM.I'.M.HocoBa. Marauroropck : MI'TY wum.
I''.Hocoga, 2009.-13 c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEICTBECHHBIN.

9.Yeproycos, A.A. HccrnenoBanue Tpex(a3sHOro aCHHXPOHHOTO JBUTATENs C (ha3HBIM
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POTOPOM.

. METOIMYEeCKHe yKa3zaHus K JlaboparopHoi pabore Ne 24 (ayn. 361) mo amciu-

IIMHE “DJEKTPOTEXHUKA U OCHOBBI AJICKTPOHHMKHU X JUISI CTYJAEHTOB HEAJICKTPOTEXHUUYECKUX
cnenuanpaocteir / A.A. Ueproycos, I'.B. Illoxuna, T.H. Ceipomsaruukona, T.I1. Jlapu-

Ha.;MarHuTOropcKUi roc. TEXHUYECKU YH-T

um.I"' M. HocoBa. Maruuroropck : MI'TY um.

I"'".Hocoga, 2009.-28 c. : wi.,rpad., cxemsl. -TeKCT: HEOCPEICTBEHHBIN

r) [Iporpammuoe o6ecnieuenne u UHTEpHET-pecypcebl:

HaumenoBanue Ne noroBopa Cpok aeicTBus au-
110 LIEH3UH
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
CBOOOAHO pacrpocTpa-
FAR Manager wstemoe TIO 0eccpovHO
7Zip CBobomHO pacmpocTpa- 06eccpodHo
HSIEMOE

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaHHbIX U ]/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

HazBanue xypca

CchUIKa

SHGKTpOHHa}I 6a3a HepI/IO,I[I/I‘IeCKI/IX n3-
nmanui East View Information Services, OO0

https://dlib.eastview.com/

HanmonansHas nH(GOPMaIMOHHO-
aHaIMTHYeCKass cucreMa — Poccuiickmid WH-
nekc HayuHoro nutuposanus (PYHII)

URL:
https://elibrary.ru/project risc.asp

ITouckoBas cucrema Akanemus Google
(Google Scholar)

URL: https://scholar.google.ru/

Undpopmannonnas cucrema - Exunoe
OKHO JIOCTyNa K MH(OPMALMOHHBIM pecyp-

URL: http://window.edu.ru/

DNEKTPOHHBIE pecypchl OUOIHOTEKU
MI'TY um. I''1. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

Poccuiickas T'ocymapcTBeHHas Oub-

nroteka. Karagoru

https://www.rsl.ru/ru/4readers/catalo

gues/

9. MaTrepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNINHBI (MOAYJIs1)

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3panue AyAUTOpUHA

OcHatenue ayguTopun

VYueOHBIE  aymIUTOpPUH IS
MPOBEJICHUS 3aHATUN JEKIMOHHOTO
thna ayn.365

MynbTMeINIHBIE CPEACTBA  XPAHEHHS,

nepeaadyun u npeAaACTaBJICHUSA I/IH(I)OpMaI_II/II/I

VYuebHast maboparopus As
MPOBEICHUS JTa0OPATOPHBIX PadOT:
nabopaTopus >IEKTPUUYECKHUX LeTei
ayz. 358

YHUBepcaIbHBINA J1a00paTOPHBIM CTEHA IO

AJIEKTPUUYECKUM LIEMSAM, JJIEKTPOHUKE, JJIEKTPO-
u3MepeHusM 9 mr.

Harnsinaeie mocobus —rakarsl-12 T,
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https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

VYuebnas mabopatopust it
MPOBEJICHUS JIA0OPATOPHBIX PadOT:
nabopaTopusi SJIEKTPUYECKUX Ma-
muH ayn .361

YHuBepcanbHbIN 1a00paTOPHBIN CTEH 1O
ANEKTPUUYECKUM MalIuHaM 9 mir.
Harsinaele mocobousa-mrakarel-12 1.

YueOHast ayuTOpus AJisl IpoBee-
HUA TPaKTUYECKUX 3aHSITHUM ,
TPYIIOBBIX U UHIAUBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIsS
U IPOMEXKYTOYHOM aTTECTalluU ay/l.
357, 354, 358, 361

Jlocka,
dKpaH

MYJIbTUMEAUNHBIA  TIPOEKTOD,

ITomemienue A CaMOCTOA-

TEThbHOU PabOTHI OOyUAIOIIUXCS ay/.
343

[TepcoHalIbHBIC KOMITBIOTEPBI C ITAKETOM
MS Office, Beixogom B HTEpHET U 1OCTYIIOM B
SIIEKTPOHHYIO UH(OPMAIIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Uit XpaHeHUS U
MPOPUIAKTUIECKOTO 00CITYKUBAHUS
yuebHOoro obopyaoBanus aynu. 356

Crennaxwu, cerbl A7 XpaHeHUs: yueOHOro
000pyI0BaHUA.

WHCTpyMEHTBI i1l peMOHTa J1abopaTOpHO-
ro 000py10BaHUS
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