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JIMCT perucTpanuy U3MeHeHHH U T0NOJTHEHU I

No Paznen Kpatkoe Hara. Ne [Tonnuce
/1 PITJ COJIepKaHUEU3MEHEHHU S/ TOTIOJ MMPOTOKOJIA 3aB.
(MoTymst) HEHUs 3aceaHus kadenpoit
Kadenpsbl
1 PII Axryanuzauus Bcex pasnaenos PII 29.06.2016 1.
POTOKOIT Ne2 7
2 PII Axryanuzauus Bcex pasnaeinos PII 28.09.2017 1.
pOTOKOJ Ne2 7
3 PII1 Axrtyanuzanus Bcex pazaenon PI1 07.09.2018 r.
npoTokoi Nel 7
4 PII Axryanuzanuus Bcex pasnaeinos PII 26.09.2019
npoToKoa Ne 2 7
5 8 Axryanuzanusi yaeOHO-METOAUUYECKOTO U 01.09.2020 /

MH(OPMALIMOHHOTO 00ecTIeueHUs

poToKoJI Nel




1. Ileau ocBOEHUM AUCIUTIIUHBI

[lenpt0 OCBOCHMS AMCIUIUIMHBI SBISIETCS TEOPETUYECKAas M TMPAKTHYECKas IOJTOTOBKA
OyIyluX CIENHAIUCTOB B 00JIACTU JJEKTPOTEXHUKU B TAKOW CTEMEHU, YTOOBI OHH MOTJIM
BBIOMpAaTh HEOOXOTUMBIE  AJICKTPOTEXHUYECKHUE, DJICKTPOHHBIC, OJICKTPOU3MEPUTEIHHBIC
YCTpPOWCTBA, YMETh HX TPaBUIBHO OJKCIUIyaTHPOBATh M COCTaBIATh COBMECTHO CO
CHEIUATUCTAMU-IJICKTPUKAMHA TEXHUYECKHE 3a/laHusl Ha pa3palOTKy IJIEKTPUUYCCKUX dYacTe
Pa3IMYHBIX YCTAHOBOK M 000PYAOBaHUS B CBOCH MPOheCcCHOHATBHOM IeATeTLHOCTH.

2.MecTO0 AUCHUILVIMHBI B CTPYKType 00pa3oBaTe/ibHOH INPOrpaMmbl NOATOTOBKH
crenuaIucTa

JucuumiuHa «OJIEeKTPOTEXHUKA» BXOAUT B 0a30Byr0 4dacTh Oyioka 1 oOs3aTenbHBIX
JUCHUIIIINH .

Ilepeuensv pazoenoe oucyuniun, yceoeHue KOMopvlx He00X00uUMo 014 U3y4eHus
INEeKMPOMEXHUKU:

Maremaruka: JuHelHas anreOpa, Teopus (QYHKUMNH KOMIUIEKCHOTO MEpEeMEHHOro, aud-
(epeHLnaIbHOE U HHTErpalIbHOE HCUUCIIeHNe, MU depeHIaabHble ypaBHEHMS.

®du3rka: MexaHMKa (BpallaTebHOE IBUKEHHE), JIEKTPUUYECTBO U MArHETU3M.

WNndopmaruka: npocreiiiine HaBbIKU pabOThl HA KOMIIbIOTEPE U B ceTu MHTEpHeT, yMeHue
HCII0JIb30BaTh MPUKJIAJHOE IPOrpaMMHOE 00€CIIedeHHEe, B YaCTHOCTHU: MaKEThl YHUBEPCAIbHBIX
MaTeMaTHYEeCKUX MPOrpaMM, TEKCTOBBIM Mpoleccop U penakrop (opmyn (ans opopMieHHs
OTYETOB).

Munumanovnsie mpedosanus K «6X00HbIM» 3HAHUAM, HEOOXO00UMBIM 0J15 YCHEUWH 020
yceo0eHuu OAHHOU OUCUUNTIUHDL:

Y I0BIETBOPUTENIBHOE YCBOCHHE IPOrpaMM IO YKa3aHHBIX BBILIE pa3jieraM MaTEMaTHKH,
¢u3ukn U MHQOPMATHKH, BJaJE€HUE IEPCOHAJIBHBIM KOMIIBIOTEPOM Ha YPOBHE YBEPEHHOIO
IIOJIB30BATEIIA.

Hucyunaunel, 013 Komopwix 0ceoeHue 0AGHHOU OUCUUNTUHBL HE0OX00UMO KAK
npeouiecmeyruyee:

«["opHBIE MaIMHBI U 000PYIOBaHUEY, «DIEKTPOIIPUBO/I U IEKTPOCHAOKEHUE TOPHBIX
MalIuH».

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIs1) U IUVIaHHpYeMble Pe3yabTaThl 00y4eHHs

B pesynbrare ocBoeHus OUCHUIUIMHBI (MOAYNs)  «OJIEKTPOTEXHUKa» OOydarolmuics
JOJKEH 00J1a1aTh CIIEAYIOIUMU KOMIIETEHIIMSIMU:

CrpykTry
PpHBbII
3J1eMeHT
KOMIIeTeHI[HH

I[lnannpyemble pe3yJbTaThl 00yUeHUsI

OK-1- criocoGHOCTh K aOCTPAaKTHOMY MBIIIJICHUIO, AHAJTU3Y U CUHTE3Y

3narb — OCHOBHBIE OIIPENEIICHUS U MTOHATHS TEOPUH dJIEKTPUUYECKUX LIENEH U
AJIEKTPOMAarHUTHBIX YCTPOUCTB;
— METOJbl aHAJIN3A AIEKTPUYECKUX U MATHUTHBIX LIETIEH, 3JIEKTPOMAarHUTHBIX




Crpykry

PpHBbII
IInanupyemsble pe3yJibTaThbl 00yYeHHUs
3JIeMEeHT
KOMIIeTeHIIU U

YCTPOWCTB.

YMeTh — OIHKCBHIBaTh DJIEKTPUUECKOE COCTOSIHUE Lenell M 3JIeKTPOMAarHUTHBIX
YCTPOWCTB;
- BbBIOMpaTh A (PEeKTUBHBIC CIIOCOOBI aHAMW3a JJIECKTPUUCCKUX U MarHUTHBIX
LIETICH, YUTATh DJIEKTPUUECKHE CXEMBI JJICKTPOTEXHUYECKUX U DICKTPOHHBIX
YCTPOMCTB

Brnagets |- wmeromamu aHammsa mpOCTHIX IICKTPUIECKHX [ETEH, HAaBBIKAMHU H3MEPEHUSI
ANEKTPUIECCKUX BEITUYHH;
- METoJaMH TpUEMaMHU TMPOBEICHUS AIKCIIEPUMEHTAIbHBIX HCCIICIOBAHHMA
AIIEKTPUYECKHUX LeNel U 3JIEKTPOTEXHUYECKUX YCTPONUCTB

[IK-14 -roTOBHOCTBHIO y4YacTBOBaTh B HCCIEAOBAHUSAX OOBEKTOB MPOdecCHOHATHLHOM

JCATCIBHOCTH U

HX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh - OCHOBHBIC XapaKTEPUCTUKHU AIIEKTPOMArHUTHBIX YCTPOICTB U
pruOOPOB, AIEMEHTHYIO 0a3y 3JEKTPOHHBIX YCTPOUCTB

Ymeth -OKCIIEPUMEHTAIbHBIM ~ CIOCOOOM M Ha  OCHOBE  MAaclOPTHBIX
(KaTaJoXKHBIX) JaHHBIX OMPEICIATh MapaMeTPbl U XapaKTEPUCTUKU THITIOBBIX
AIIEKTPOTEXHUYECKUX U DIICKTPOHHBIX YCTPOUCTB

Biagets -METOJAMH BbIOOpa JIEKTPOTEXHUYECKHUX, JIEKTPOHHBIX,

AJIEKTPOU3MEPUTEIBHBIX YCTPOMCTB




4. CTpyKTYypa U coep:KaHue TUCHUILINHBI (MOLYJIs1)

OO01mast TpyI0eMKOCTh UCIUTIINHBI COCTABISET 4 3a4eTHBIX eAnHUIl 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 8,6 akaj. 4acoB:

— ayauTopHas — 6 akaJ. 4acos;

— BHeayauTopHas — 2,6 akaj. 4acoB
— camocTosTeNbHas pabota — 126,7 akaj. 4yacos;
— TMOATOTOBKA K 9K3aMeHY — 8,7 aKaJl. 4acosB.
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1. DnexTpuyeckue nenu 3
1.1.  l.JIuHeWHblE  DIEKTPUUYECKUE 1 20 |1. Ilouck pononHuTenbHOU| 1. KoHTpOabHAS OK-1-3ys,
LIENU TIOCTOSTHHOTO TOKa. uHbOpMaMM TO 3amaHHOI|pabdora Ne 1. [1K-14—3yB.
TeMe.
2.CamocTosTENbHOE
U3y4yeHue yueOHOU
JUTEPATYPHI.
3. Paborta c 3J€KTpOHHBIMHU
OnbIMoTEeKaMHu.
1.BbINoNTHEHHE KOHTPOJIBHOM
pabotsr Ne 1.
1.2. JIuHelHbIe 3JEKTPUYECKUE Lenu 2/21 20 |1. PaboTa ¢ 1eKTpOHHBIMH OK-1-3yB,
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0J1HO()a3HOTO CHHYCOMTATEHOTO TOKA. OnbIMoTEeKaMHU. 1.JIaGopaTopHas [1K-14-3yB
2. CamocTosTeNIbHOE pabota Ne 2.

U3y4eHUEe y4eOHOU
JINTEPATYPHI. 1. KoHnTponbHas
3.IToaroToBka k pabota Ne 2.
naboparopHoit padore Ne 2.
4.BpInonHEHNE KOHTPOJIbHOMN
pabotsr Ne 2.

1.3. Tpexdaznbie nemnu. 20 |1. PabGora ¢ »MEKTPOHHBIMH OK-1-3yB,
OnbIMoTeKaMu. [1K-14-3ys.
2.CamocTosTeNnbHOE
U3y4EHUe yueOHOU
JUTEPATYPHI.

Hroro no paznery 1 2/21 60

2. DJexTpuvecKkue  MamuHbl  #| 3

TpaHc(hOpPMaTOPBHI.

2.1. TpaunchopmaTtopsl. 1 1.CamocrosiTenbHOE Kontponbnas |OK-1-3yB,
W3y4YCHHE yueOHOMU paGora Ne 3.  |TIK-14-3yB.

b0 |[THTEpaTypEI
3.BblnosIHEHNE KOHTPOJIBHOM
paboTer Ne3
2.2. DneKkTpuyecKue MaIIHbI 20 1.CamocrosiTensHOE OK-1-3yB,
MOCTOSIHHOTO TOKA. W3y4YCHHE yueOHOU [1K-14-3yB.
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JTUTEPATYPHI.
2.3. ACUHXpOHHBIE ABUTATEIN 221 1.CamocrosiTenbHOE 1.JIaGoparopHas OK-1-3ys,
U3yueHHE y4eOHoi1|paboTa Ne 24. [1K-14-3ys.
20 |muTepaTryphl.
2.IToaroroBka K
naboparoproit pabore Ne 24,
HWroro no paznery 1 2/21 60
3. DnexTpudeckue mpudbopsl U 6,7 | 1.CamocTosiTeNbHOE OK-1-3ys,
W3MEpPEHUS W3y4YCHHE yueOHOMU [IK-14-3y
JIUTEPATYPHI.
Uroro no pazneny
Wtoro no xypcy 2 4/41 126,7 DK3aMeH
HToro no guciumivHe 2 4/41 126,7




5. O0pa3oBaresbHbIe H HHPOPMALMOHHBbIEC TEXHOJIOTHH

JUiga  peanuzauuu  NOpPEJyCMOTPEHHBIX BUJOB  yuyeOHOW pabOThl B KadyecTBe
00pa30BaTeNIbHBIX TEXHOJIOTMH B NPENOJAaBaHUU AMCLUUILIMHBI MCHOJIb3YIOTCS TpaJWLIMOHHAS
TEXHOJIOTUSL ¥ TEXHOJIOrusl mpobiemMHoro odydenus. Ilepenaua HEOOXOIUMBIX TEOPETUUECKUX
3HaHUM U (POPMHUPOBAHME OCHOBHBIX MPEACTABIECHUN MOXKET HMPOUCXOAMUTH C HCIOJIb30BAHUEM
MYJIBTUMEIUITHOTO 000PYAOBaAHUS.

Jlexuuu npoxonaT B TpaaMLMOHHOW (opme, B ¢opMe JIEKIHH-KOHCYAbTAlUil WU
npoOneMHbIX Jiekuuid. Teopernueckuit wmarepuasl Ha HOPOOJIEMHBIX JIEKLUUAX —SBIISETCS
pe3yJbTaTOM YCBOEHHS NOJYyYEHHOM HH(GOpPMalMU IOCPEICTBOM IMOCTAHOBKH IPOOIIEMHOrO
BOIIpOCAa M TIOMCKA IyTed ero pemeHus. Ha Jneknusx — KOHCyIbTalUAX H3JI0KEHHUE HOBOIO
Marepuaia COIMPOBOXKAAETCS MOCTAHOBKOM BOIPOCOB U JAUCKYCCHEM B IIOMCKAX OTBETOB HA ATH
BOITPOCHI.

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

Konmponsnan paboma Nel. Pacuem nuneitnoi 3.1eKmpuieckoil yenu nocmoaHHoz2o
moka

1. TTo Ga3e maHHBIX MAJIs CBOETO BapuaHTa ONpPEAEIUTh MapaMeTpbl 3JIEKTPUUYECKOH LenH ,
ITUTAIOIEHCS OT CETH MOCTOSHHOTO TOKaA ¢ HarpsukerneM U .

R3 B Ré
F
+ 0
U
— o0
y R, R, R, y y
2. 3aMEHUTD TPEYrOJbHUK, COCTOAIINU C PE3UCTOPOB , 4 , 3KBHUBAJICHTHOMU 3BC310U.

3. MeToaoM 3KBUBAJICHTHBIX MPE0Opa30BaHUM PACCUUTATh BXOJHOE COMTPOTHUBIICHHUE IICTIH.
4. PaccunTaTh TOKH BETBEH.

5. OnpenenuTh MOKa3aHMs BOJBTMETPA U BATTMETPA.

6. MccnenoBaTh BIMSHHE BEITWYUHBI PE3UCTOPA, yKazaHHOro B ctoJidne 9 tabn. 1.1, Ha

y y R, R, = f(R)
nmapaMETpbl SKBUBAJICHTHOM 3BC3/IbI WU TOKH BCTBCH. HOCTpOI/ITI) Fpa(l)I/IKI/I 6x°" 36 u

I=7fR) , IPOAHAJIN3UPOBATh UX, C/IEIaTh BBIBOIBI.



Konumponvnasa paooma Ne2.Pacuem nuneinoi 31eKmpuieckoil Wenu CUHycoudaibHo2o0
moka

1. ITo 6a3e naHHBIX Uil CBOETO BapHaHTa OMPEIEIUTh MapaMeTpbl 3JIEKTPUUYECKOH Lenu ,

HHTaIOIHeﬁ OT CCTU CUHYCONAAJIbHOI'O TOKAa C HAIIPAKCHHUEM U .
X, R X
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2. OnpenenuTh KOMIUIEKCHBIC COITPOTHBIICHUSI BETBEH B aNreOpandecKoi U MoKa3aTelIbHON
dhopmax.

3. Paccuntarh KOMIUIEKCHBIE COMPOTUBIIEHU NapasuieabHoro yuyactka dh B
anredpanvecKkoi U nokasarenbHOU popMax.

4. OnpenenuTh KOMIUIEKCHOE BXOJHOE COMTPOTHBIICHUE B alTreOpandecKor U moKa3aTeIbHON
dhopmax.

5. Paccunrars BXOJHOM TOK Ly anreOpanyecKkoi U nmoka3aTesIbHOM popmax.

U .
6. Paccunrars HanpspkeHue napauienbHoro yuyactka dh " B anrebpandeckoil u
MoKa3aTeabHOW opMax.

Konumponsnan paboma Ne3. Pacuem xapakmepucmuk mpexghaznozo mpanucgopmamopa

[To TexHnueckuM AaHHBIM Tpex(da3zHOro ABYX0OMOTOYHOTO TpaHchopmaTopa TpedyeTcs:
1) paccuntaTh 1 300pa3uTh T - 00pa3HyI0 cXeMy 3aMeIIEeHHs OHOU (a3bl;
[Tpu xoadunmentax narpysku 3 = 0,05; 0,2; 0,4; 0,8; 1,0; 1,2:
2)IOCTPOUTH BHEIIHIOW XapaktepucTuky U2 = {(12);
3)ornpeaenuTh U MOCTPOUTDH 3aBUCUMOCTH:
a) KT - n = f(P);

0) orxsionenue HampspkeHust U2 - U2 = f(B); 4) nocTpouTh BEKTOPHYIO JUarpammy.



7. OuleHOYHBbIEe Cpeacrea Jid MPpoOBECACHUA l'lpOMe)KyTO‘-lHOﬁ arTreCcTanmmu

Crpykr
YPHBII

OJICMCHT
KOMIICTCHIIU
u

[Inanupye
MBIE PE3yIbTaThI
o0y4eHus

OneHouHbIe Cpe/IcTBA

OK-1- criocoGHOCTh K aOCTPAaKTHOMY MBIIIJICHUIO, AHAJTU3Y U CUHTE3Y

3HaThH

-OCHOBHBIE
OIIpeNENeHUs U
IIOHSATHS TEOPUH
MEKTPUIECKUX
LEenen U
AJIEKTPOMAarHUTH
BIX YCTPOWCTB ;

-METO/IbI
aHanu3a
MEKTPUYECKUX

u MAarHUTHBIX
IeIiei,
AJIEKTPOMAarHUTH
BIX YCTPOWCTB

Hepeueub meopemu4ecKux 60npocoe6 K 3K3admeny:.

1

)]

10

11

12

13

14

[loHATHS >IEKTPUYECKON, IIEKTPOHHOM U MarHUTHOU
ueneil. Knmaccuduxanus u npumeps! ueneid. OCHOBHbIE
3aKOHBI JIEKTPOTEXHUKHU U UX MPUMEHEHUE.
@Pusnueckass W MaTeMaTU4eCcKas MOJEIU  LEIH.
HcTounuku, MIPOBOAHUKHI u MIPUEMHUKH.
W neanu3npoBaHHbBIE JBYXIIOJIOCHBIE JIEMEHTHI U UX
CBONCTBA.

JInHelHBIE DIIEKTPUYECKHE LIENH IOCTOSHHOTO TOKA.
Amnanu3s nenu Ha ocHOBe 3aKk0HOB Kupxroda nu Oma.
DKBHUBaJIEHTHbIE Pe0Opa30BaHUs YUaCTKOB LIETICH.
OcHOBHbBIE METO/Ibl aHAIM3a JINHEHHBIX IIeTICH.
CBolicTBa TMHEMHBIX ANEKTPUUYECKUX LIETIEH: CBONCTBO
JUHENHOCTH,  NPUHUUI  HAJOXKEHUs,  IPUHLUII
B3aMMHOCTH.

DneKTpuyeckass MOILIHOCTb U SHEPrusi MOCTOSHHOTO
AJIEKTPUYECKOTO0 TOKA. 3aKOH COXPAHEHUs SHEPruu B
ANEKTPUYECKOM LENHN C MOCTOSSHHBIMU TOKaMH. bananc
MOITHOCTEM.

OcHoBHbIE XapaKTEePUCTUKH U napameTpbl
CUHYCOUJAJIbHBIX TOKOB W HamnpsbkeHud. CrocoObl
MOJIyY€HUSI CUHYCOUAATBbHBIX HANPSYKEHUN U TOKOB.
[IpencraBnenue CUHYCOUIAJIbHBIX TOKOB u
HaNpsDKEHUH BEKTOPAaMU M KOMIUIEKCHBIMHM YHUCJIAMHU.

3aKOHBI DJIEKTPUYECKUX IIeNell B  KOMIUIEKCHOM
dbopwme.
@da30Bbl€  COOTHOUIEHHS  MEXKIAYy TOKaMH U

HaNpsDKEHUSMU B LETU TIPU CUHYCOMIaJIbHOM TOKE.
ConpoTuBi€HHs 3JIEMEHTOB M YYacTKOB LIeTIeld IMpu
CHUHYCOMIAJbHBIX TOKaX.

DneKTpuyeckass SHEprusi U MOIIHOCTh B LEMAX C
CUHYCOUJAJbHBIM TOKOM. AKTHBHAs, PEakTHUBHAs U
MOJIHAs MOUTHOCTU. banmaHC aKTUBHBIX M PEaKTHBHBIX
MOILIHOCTEM.

Tpexdasnas cucremMa  HamnpsyKeHUH, OCHOBHBIE
COOTHOILIEHUS, CHOCOOBl IOJY4EHUS, UCTOYHUKHU
Tpex(a3HOro HamnpsHKEHUST U HUX OKBUBAJICHTHbBIC
CXEMBI.

Tpexdasznas Harpyska. CumMeTrpuuHast u
HECUMMETpHUYHasi Harpys3ka IpU coeluHeHuu (a3 B
TpeyrojpHUK U  3Be3gy. CxeMbl M pacuer
SKBUBAJICHTHBIX MapaMeTPOB HArpy3KH B Tpex(a3HbIX




Crpykr

YPHBII [Inanupye
JJIEMEHT MBIE PE3YIbTaThI OneHouHbIE Cpe/IcTBA
KOMIIETEHIIN oOyueHus
"
LEIsX.
15 Tpexdaznas Tpex- W UYETHIPEXNPOBOJHAS CETh C
CUMMETPUYHOM  HArpy3koOW, CXEMbl, pacyeTHbIE
COOTHOIUEHUS ISl ONPEEIICHUS JIMHEUHBIX U (ha3HBIX
TOKOB W HAIIPSKEHUM.
16 MomHuoctu TpexdazHoit cetu. i3mMepenne akTHBHOU 1
PEaKTHUBHON MOIIHOCTH.
17 Opgnodazupiii  TpanchopMarop  CO  CTAJIbHBIM
CEPJIEYHUKOM.
Ymern — OIMCHIBATh Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMena:
3JIEKTPUYECKOE 1.0npenenuts  conporupnenue pesucropa R2, ecimm: R1I=30m, a
COCTOSTHUE IOKa3aHusA aMIICPMETPOB YKa3aHbI Ha CXEMCE.
Lerneu u
AJIEKTPOMAarHUTH

BIX YCTPOWCTB;

- BBIOMpATh
3¢ deKTUBHbBIE
CrocoOBI
aHanu3a
MEKTPUYECKUX

u MAarHUTHBIX
Ierei, JuTaTh
ANEKTPUUECKUE
CXEMBI
ANEKTPOTEXHUYE
CKHX "
JNEKTPOHHBIX
YCTPOMCTB

3. Ompenenutb CONPOTUBIEHHE KOHAeHcaTopa Xc, ecnu: U =200 B,
I1=4A,cos p=0,8.

A

U =—=Xc
R
3
4. OnpenenuTh TMOKa3aHUSA aMIlepMeTpoB A; U A, U PEaAKTUBHYIO
MoIHoCTh nenu Q, ecnu: U = 120 B.
:XC
llS A
5. JluneWiHble TOKM TIpU COEAUHEHUM  HArpy3KH  «3BE3J0i»:

Is=1g=1c=20 A. Omnpenenutb TOK B HEUTPAJILHOM TPOBOJE, ECIU
9a = @p = ¢ = 30°.
6. OmpenenuTh NOKa3aHue BoibTMeTpa, ecnu Zg = 10 OM, ammepmerp
nokasbiBaet 10 A.

7. Omnpenenutb NEUCTBYIOIIEE 3HAUEHUE TOKA, HAIMPSHKEHHsI, CIABUT I10




Crpykr

YPHBII [Inanupye
DJIEMEHT MBI€ PE3YyIbTaThI OrneHouHbBIC CpeACTBA
KOMIIETEHIIN oOyueHus
u
daze W XxapakTep Harpy3kd, €CJIM MTHOBEHHBIC 3HAUYCHHS TOKa U
HanpspkeHus paBHbl: 1 = 10 sin ot, u = 141 sin (ot + 30°).
8. Kakoli TOK MO)XHO U3MEpPHTH aMIIEPMETPOM, COMPOTUBIICHHE KOTOPOrO
Ra=0,3 OM, no,=150 men., C,=0,001 A/men., eciu BKIIOUUTH €0 C
LIYHTOM, COIlpoTHBIeHHE KoToporo R, =0,01 Om?
9. Onpezmenuth IEHY JEJICHUS BOJBTMETPA, WMEIOIIET0 HOMHHAJIbHbIC
manubeie: Ug=50 B, n,,=100 nen., Ry=1000 O™, BKIIOYEHHOro C
106aBoYHBIM conpoTuBieHneM R;=3000 Om.
IlpuBequTe  CcXeMy  BKIIOYCHHS  BOJBTMETpa C  100aBOYHBIM
COIIPOTHBIICHUEM.
10. TIlpuBeaure »SIEKTPUYECKYI0 CXEMY, KOTOPOH COOTBETCTBYET
BEKTOpHas JarpaMmma.
i
1 —
> U
Baagern -METOJaMHU
IIprUEMaMn
IIPOBEICHUSA
SKCIICPUMEHTAIIL | JTepeuens mem nadopamopHrulx padom :
HBIX 1. HccnenoBaHue 3JIEKTPUYECKON LIETH
HuccjieoBannu CHHYCOUJAIBHOTO TOKA.
AIEKTPUUECKUX
Lerneu u
AIEKTPOTEXHUYE

CKHX yCTPOMCTB;

-METOJaMH
aHanm3a
MPOCTHIX
AIEKTPUUECKUX
IeIiei,
HaBBIKAMH
W3MEpPEHUS
ANEKTPUUECKUX
BCJINYHH,

Ilepeuenv KonmponvHvix padom :

1.PacueTr JTMHENHBIX LIENE TOCTOIHHOTO TOKA.

2.PacyeT JIMHEWHON 3JEKTPUYECKON IIENU CHHYCOMJAIBHOTO
TOKA.

[IK-14 -rOTOBHOCTHIO YYacTBOBATh B HCCIEAOBAHUAX OOBEKTOB MPO(eccHOHaTBEHON

JCATCIBbHOCTH

U UX CTPYKTYPHBIX

OJICMCHTOB

3HaThH

-OCHOBHBIE
XapaKTePUCTUKHU
3IEKTPOMAarHuTH

bIX YCTPOWCTB M

Hepeueub meopemu4ecKux 60npocoe6 K 3K3admeny:.

1 Opnodasupiii  TpanchopMarop  CO  CTAJIbHBIM




Crpykr

YPHBII [Inanupye
DJIEMEHT MBI€ PE3YyIbTaThI OrneHouHbBIC CpeACTBA
KOMIIETEHIIN oOyueHus
u
puodopoB, CEpJCUYHUKOM.
JIEMEHTHYIO Tpexdazubie TpaHc(pOpMaTOPhI: Ha3Ha4YCHHUE,
0azy KOHCTPYKIMSA,  MPUHIMUI  JCUCTBUS,  OCHOBHBIC
JJIEKTPOHHBIX JKCIUIyaTallMOHHBIE ITapaMETPBHL.
YCTPOWCTB [lonyyenue BpamaromEerocss MAarHATHOIO TOJS B
Tpex(a3Hoil Lemnu.
ACHHXpOHHBIE JIBUTATEJIN: HA3HAYECHHUE, KOHCTPYKIUA,
MPUHIIUIT JEHCTBUS.
CriocoObl  mycka M PEryJupoBaHHUs  CKOPOCTH
ACUHXPOHHBIX JIBUTATEIICH.
HBI/IF&TGJ’II/I IIOCTOSIHHOI'O TOKa. Ha3Ha4Y€HUCE,
KOHCTPYKLUSI, CHOCOOBbI BO30YXJEHHS, OCHOBHBIE
XapaKTEPUCTHUKU.
Ymerb AKCIIEPUMEHTAIIb Ilpumepnuvie npakmuyeckue 3a0anus 0713 IK3AMEHA:
HBIM crioco00M H | 1. Jlano: Uy, =220 B, Uzon=127 B, S,0,=1100 BA.
Ha ocHoBe | Omnpenenuth HOMUHAJIBHBIC TOKH IEPBUYHOMN U BTOPUYHOH OOMOTOK
aCTIOPTHBIX TpaHcdopmartopa u kodddurment Tpanchopmaruu K.
IMoueMy HOMHUHAJIBHBIC TOKH HE PaBHBI 10 BETHYHHE?
(KaTamoKHbIX) 2. Opnoda3zHblil TpaHchopMaTop HOMHUHAIBHON MOLTHOCTBIO
MaHHBIX SnomM=600 kBA BKiro4eH B ceTh ¢ HanpsokenueM Uj,=10 000 B.
OoIIpeaeniThb Hamnpspxenune Ha 3axumax BTopuaHON 00MOTKH Uy, =400 B.
napaMeTphl u | Onpenenuts uncino BUTKOB NiepBUYHOH 00MOTKH Wi U KO3 GHIIHEHT
XapaKTEPUCTHKH TpaHC(l)OpMaHI/II/Ivk, €CJIU YUCJI0 BUTKOB BTOPUUHOM 00MOTKH W,=25.
THITOBBIX 3. Bo BropuuHoit OGiVIOTKC Tpancdopmaropa HaBoautcs IJC
E,=100 B ¢ gacroroii =50 I'l.
SNEKTPOTEXHUYC | Onpenenuts IJIC E,, eciu aMIanTy/1a HaMpsKeHUs HATIEPBUYHOIN
CKHUX M | 0OMOTKE HE U3MEHUTCS, a YacToTa Bo3pactet 10 400 ['n?
AIIEKTPOHHBIX 4. TpanchopMaTop UMEET CISIYIONIUE TaHHbIC: S;,=10 000 BA,
YCTPOHCTB Py=200 Br, P,=400 Br. Onpenenuts KI1J] TpanchopmaTopa npu

cos=0,8 u 3=0,5.

5./JIBUraTesnn MOCTOSIHHOTO TOKA MapalIeIbHOTO BO30Y)KICHHUS UMECT
nacnopTHble AaHHbIE: Pyom=10 kBT, Ugom=220 B, Igaom=50 A,
npom=1000 06/MuH, Rg=0,4 OMm.

OnpeaeauTh YacTOTy BPAICHHs SKOPs ABUraTeNs MPH HICaTLHOM
XOJIOCTOM XOfI€.

6. JIBUraTenap MOCTOSTHHOTO TOKAa HE3aBUCUMOI'0 BO30Y)KICHUS IMEET
HoMMHaJbHBIE NaHHbIE: ProM=355 kBT, Ugom=440 B, Iinom=140 A,
Rg=0,1 Om.

Omnpenenuts mpotuBo - DJIC U 3IeKTPOMArHUTHYIO MOIIHOCTh JIBUTATEIS.
7. JIBuraTesnp MOCTOSIHHOTO TOKA MapajuIeNbHOrO BO30YK/IEHUS UMEET
HoMuHaJbHbIE AaHHbIE: Pyom=10 000 Bt, Uyom=220 B, Igom=55 A,
ngom=1000 06/MuH, Rg=0,4 OM, Rg=44 Om.




Crpykr
YPHBII [Inanupye

JJIEMEHT | Mbl€ PE3YJbTAThI OneHouHbIE Cpe/IcTBA
KOMIIETEHIIN oOyueHus
"

Omnpenenuts KII/I 1 1 MOMEHT BpallieHUs IBUTaTENs.

8. JlBurarens napauiebHOr0 BO30YKIEHUS IMEeT HOMUHAJIbHBIE
nauubie: Prom=1,5 kBT, Ugom=110 B, Igom=18 A, ngom=3000 06/MuH,
Rp=104 Om, R4q=0,47 Om.

Ompenenuth npotuBo — DJIC aBUraTens ¥ HOMUHAJIBHBIH MOMEHT Ha
BaIy.

9. HomuHanbHbIE JaHHBIE ABUTATENS MTAPAIJIETIBHOTO BO30YKICHUSL:
UHOM:l 10 B, IHOM:l4 A, PHOM:LS KBT, R;[:O,SOM, RB:220 Om.
Omnpenenuts nporuso — IJIC npu Harpyske paBHOH Ig=1,51xom.

10. Tpexa3Hblit aCHHXPOHHBIN IBUTaTEIb UMEET HOMUHAJIBHBIE JJAHHBIE!
Prom=10 xkBt, Unom=220/380 B, nHoM=950 06/MuH, 1N=85%,
cosp=0,681.

OnpenenuTh HOMHHAJIBHYIO MOIITHOCTh ITOTPEOJICHUS] SHEPTUU U3 CETH U
MOMEHT Ha BaJIy ABHUTaTellsl, €CJIM OOMOTKA CTaTOpa COSNMHEHa «3BE3/I0M».
11 OmnpenenuTh HOMHHAIBHYIO MOIITHOCTH TIOTPEOIEHHS SHEPTHH U3 CETH
Y TIOJIHBIE TIOTEPY PHEPTUH B IBUTATENE, ecnu: pHoM=4,5 kBT, K.I1.1.
1n=90%.

12 MaxkcuManbHbIM MOMEHT acHHXpoHHOro aBurarens 13Hwm npu
Ul=Ulnom. YUemy oH paser npu U1=0,8Unom, ecnu R2=const?

Baapern METOdaMH
BBIOOPA Ilepeuenv KonmponvHvix padom :
ANEKTPOTEXHUYE
CKHX, 1.Pacuer xapakrepuctuk Tpexdasznoro tpanchopmaropa.
ANEKTPOHHBIX,
ANEKTPOUZMEPHUT
€IbHBIX
YCTPOMCTB

Ilepeuenv mem nadopamophuvlx pabom :

1.MccnenoBanre acCHHXpPOHHBIX ABUraresieu ¢ pasHbiM
POTOPOM.

Kpumepuu ouenxu (6 coomeemcmeuu ¢ gpopmupyemvimu
KOMRemeHyuAMu u RIAAHUPYEMbIMU PE3YTbMamamu 00y4enus):

[IpomexyrouHas arTecTalus IO JUCUUIUIMHE «DJIEKTPOTEXHUKA U DJIEKTPOHUKA»
BKJIIOYAET  TEOPETHYECKHE  BOIPOCHI,  IO3BOJISIOLIME  OLEHUTh  YPOBEHb  YCBOEHHUS
0OyyarouMMuUCs 3HaHUHM, U IPAKTHYECKUE 3aJJaHMsl, BBIABISIOUINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHHH U BIIQJICHUI, TPOBOAUTCS B POpPME dK3aMEHa.

DK3aMeH 10 AUCLUILIMHE MPOBOJUTCS B YCTHOM (popMe IO SK3aMEHAllMOHHBIM Ouiieram,
KKl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJIHO MPAKTUYECKOE 3a/laHuE.

Iloka3aTenu M KpUTEePUM OLICHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 OayioB) — oOy4aromiuiicsi JE€MOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYECKOE€ M TIIyOOKOE€ 3HaHHE
y4eOHOro Mmarepuaina, CBOOOJHO BBINOJHSIET NPAKTHYECKUE 3aJaHMs, CBOOOJHO ONEpUPYET
3HAHUSIMH, YMEHUSIMU, IPUMEHSIET UX B CUTYallUsSIX OBBILIEHHON CIOKHOCTH.




— Ha OLIEHKY «xopomo» (4 Oamia) — oOyyarouiuiicss NE€MOHCTPUPYET CpPEIHUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH: OCHOBHBIC 3HAHHs, YMEHHsS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIC OINMOKHM, HETOYHOCTH, 3aTpPyAHEHHUS TIpU aHATUTHUYECKUX OTICpAIHsX,
NepeHoce 3HaHUI U YMEHHI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJI0BJIETBOPUTEJbLHO» (3 Oaiia) — oOyyarouiuiicss JeMOHCTPUPYET MOPOTOBbII
YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/I¢ KOHTPOJIBHBIX MEPOTIPHITHN JOITYCKAIOTCS
OMMOKH, TPOSBISETCS OTCYTCTBHE OTICIBHBIX 3HAHWW, yYMEHHH, HABBIKOB, OOYYaIOIIMKCS
WCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHHS NPU ONEPUPOBAHUH 3HAHMSIMHA M YMEHHSIMH TIPU HUX
[IEpeHOCe Ha HOBbIE CUTYALIUU.

— HA OIICHKY «HEYJA0BJETBOPUTEILHO» (2 0amia) — o0yJaromuiicst 1eMOHCTPUPYET 3HAHUS HE
6omee 20% TEOPETMYECKOTO Marepuasa, AOMYCKAeT CYIIECTBEHHBIC OIIUOKH, HE MOXKET
MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJbHO» (1 0amin) — oOydaronuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCHpPOW3BEACHUS H OOBsICHEHHS WHGOpMAIMKM, HE MOXET IOKa3aTh
WHTEIJUICKTYaJIbHbIC HABBIKM PEIICHHUS TIPOCTHIX 3a/1a4.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecTieyeHue TUCHMILTUHBI (MOIYJIA)

a) OcHoBHas JMTEpaTypa:

1.DneKkTpoTeXHUKa U OCHOBBI AIEKTPOHUKH : yueOHuk / U. Y. Banos, I'. Y. ConoBbes,
B. 4. ®ponos. — 10-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2019. — 736 ¢. — ISBN 978-5-
8114-0523-7. — Texkct : anmekTpoHHbIH // JlaHb : 35eKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/112073 (mara obpamenus: 26.09.2020). — Pexum noctyna: ans
aBTOPH3. NIOJI30BATEIIEH.

2.DNeKTpOTEeXHUKAa U 3JEKTpoHHKa : yyeOHoe mocobue / M. C. Aunucumona, U. C.
[TomoBa. — Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — Tekcr :
anekTpoHHet  //  JlaHb : ANEKTPOHHO-OMOIMOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/116939 (mara obpamenus: 26.09.2020). — Pexum noctyna: ans
aBTOPH3. MTOJIb30BATEICH.

0) JlonosHuTesbHasA JuTEpaTypa:

1.BBenenue B TeopeTuueckyro 31eKTpoTexHuKy. Kypc nmoarorosku Oakanaspos / FO. A.
brrukos, B. M. 3omotauikuii, E. b. ConoBseBa, D. I1. UepnsimeB. — Cankt-IleTtepOypr : Jlanb,
2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — TekcT : 31neKTpOoHHBbIH // JlaHb : 37€KTPOHHO-
oubnuoreynas cucrema. — URL: https://e.lanbook.com/book/89931  (mara oOparenus:
26.09.2020). — Pexxum goctyna: i aBTOPU3. TMOTH30BATEICH.

2.2NeKTpOTEXHUKAa U OCHOBBI 3JIEKTpOHUKHU : yueOHoe nmocobue / H. B. benos, 10. C.
Bonkos. — Cankr-IlerepOypr : Jlanp, 2012. — 432 c. — ISBN 978-5-8114-1225-9. — Tekcr :
anekTpoHHet  //  JlaHb : ANEKTPOHHO-OMOIMOTeYHAs cucrema. — URL:
https://e.lanbook.com/book/3553  (mata oOpamenus: 26.09.2020). — Pexum nocryma: ans
aBTOPH3. IIOJIB30BATENIEH.

B) Y4eOHbIe IOCOOUA M METOAMYECKHE YKAZAHUSA:

1. Xpammun, P.P. Dnextpuueckue npuOopbl U U3MEPEHUS. : METOJUYECKHUE YKa3aHUS K
naboparoproir pabore Ne 8 (aym. 358) mo aumcuuruimHe ‘“DNEKTPOTEXHUKA U  OCHOBBI
ANIEKTPOHUKU ™ ISl CTYIGHTOB HERJIEKTPOTEXHUYECKUX crenuanpaocreit / P.P. Xpammun, I'.B.
[Hoxuna, T.II. Jlapuna, T.P. XpammuH ; MAarHuTOropckMii TroC. TEXUYECKUH YH-T
uM.I."1.HocoBa. Maruuroropck : MI'TY wum. I'"'M.Hocoma, 2014.-24c. :mi.,rpad., cxemsl. -
TekcT: HEMOCpPEeACTBEHHBIN.



2. XpammuH, P.P. MccnenoBanve NMHENHON NIEKTPUYECKOM LENH NOCTOSHHOIO TOKA :
METOJIMYECKHME yKa3zaHus K JiaboparopHoit pabore Ne 1 (ayn. 358) mo aucumruivnae
“ONEeKTPOTEXHUKA UM OCHOBBI JJIEKTPOHMKM ~ JJI CTYACHTOB  HEAIEKTPOTEXHUUECKUX
cnenuanpHocrer / P.P. Xpammun, ['.B. I[loxuna, T.II. Jlapuna.;Marauroropckuii roc.
texuyecknud yH-T uM.I'.M.HocoBa. Marautoropck : MI'TY wmm. I'M.Hocosa, 2013.-17c.
ni.,rpad., cxembl. -TeKCT: HEMOCPEACTBEHHBIM.

3. Xpammun, P.P. HccnegoBanume NMHEWMHOW AJIEKTPUUECKOW MemH OaHO(GA3HOTO
CUHYycouaaabHOro Toka. KomreHcanusi peakTUBHOM MOIIHOCTH.. METOJUYECKHE YKa3aHUs K
naboparoproir pabore Ne 2 (aym. 358) mo aumcuuruimHe ‘DNEKTPOTEXHUKA U  OCHOBBI
AIIEKTPOHUKHU I CTYIEHTOB HEAIEKTPOTEXHUUeCKuX cnenuanbHoctedt / P.P. Xpammun, I'.B.
[Hoxuna, T.II. Jlapuna ;Marautoropckuii roc. Ttexudeckuii yH-T uM.I".M.Hocosa.
Marnutoropck : MITY wum. I'.UM.Hocoma, 2013.-20c. : wm.,rpad., cxembr. -Tekct:
HEIOCPEACTBEHHBIN.

4. Xpammus, P.P. UccnenoBanue TpexdasHoil 1Lenu npu COCTUHEHUM IPUEMHUKOB
SHEPTUH «3BE3J0M: METOAMYECKHE yKa3aHus K JyabopatopHoil pabotre Ne 4 (aym. 358) mo
JUCUUIIIINHE “DNeKTpOTEXHUKA u OCHOBBI AIIEKTPOHUKHU JUTSL CTYJICHTOB
HEINeKTpoTexHuyeckux crnenuanpHoctedt / P.P.  Xpammmumu, [I'.B. Iloxuna, T.IL
Jlapuna.;Maraurtoropckuii roc. texudeckuii yH-T uM.I".M.HocoBa. Maruuroropck : MI'TY um.
I"'"1.HocoBa, 2013.-14c. : wn.,rpad., cxemsl. -TekcT: HEMOCPEACTBEHHBIM.

5.XpammmH, P.P. HccimenoBaHume HyNneBBIX CXEM BBIIPSIMIICHHUA.. METOAMYECKHE
ykazaHusi Kk jgaboparopHoit padore Ne 10 (aya. 358) mo muctummuze “DIEKTPOTEXHUKA H
OCHOBBI JJIEKTPOHUKHM™ JJIsl CTYJIEHTOB HEdJIeKTpOTeXHHuYeckux crneunanbHocre / T.H.
CeipomsitHukoBa, [.B. Illoxuna, P.P. Xpammmnu, T.II. Jlapuna .;Marautoropckuii TrOC.
texuyecknd yH-T uM.I'.M.HocoBa. Marautoropck : MI'TY wmm. I'M.Hocosa, 2010.-17c.
ni.,rpad., cxembl. -TeKCT: HEMOCPEACTBEHHBIMH.

6.Jlapuna. T.II. HMccrnenoBaHue MOCTOBBIX W YIPABISEMBIX CXEM BBIIPSIMIICHUS.
METOJMYECKHE YyKazaHusi K JsabopatopHor padore Ne 11 (aym. 358) mo mumcuuruimHe
“ONEeKTPOTEXHUKA UM OCHOBBI JJIEKTPOHMKM®  JJI CTYACHTOB  HEAJIEKTPOTEXHHUUECKHUX
cnenuanpbHocrer / T.II. Jlapuna , T.H. CsipomsatnukoBa, ['.B. Iloxuna, P.P. Xpamumux
;Marautoropckuii roc. texudeckud yH-T uM.I'.M.HocoBa. Maruutoropck : MITY wum.
I"'"1.HocoBa, 2010.-14 c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEACTBEHHBIH.

7. Jlapuna. T.IL.UccnenoBanue omHOGa3zHOro TpaHchopMaropa.: METOIUYECKHE
yKkazaHusi K jgaboparopHoit padore Ne 21 (aya. 361) mo mucnummuHe “DIEKTPOTEXHUKA H
OCHOBBI JIEKTPOHUKHU Uil CTY/IEHTOB HEdNeKTpoTexHnueckux crenuanbHocreit / T.I1. Jlapuna,
P.P. Xpammun, I'.B. Illoxuna ;Marauroropckuii roc. texmuyeckuii yH-t um.I.M.Hocosa.
Marnutoropck : MITY wum. T'.M.Hocoma, 2012.-14 c. : wi,rpad., cxemsl. -Tekcrt:
HEIOCPEACTBEHHBIN.

8. Jlapmuna. T.II. HccnepmoBanue nBUraresnss MOCTOSSHHOIO TOKa HE3aBUCHUMOTO
BO30OyXaeHHs. : Meroaudeckue ykazaHus K JabopatopHoit padote Ne 23 (aym. 361) mo
JUCUUIIIINHE “DNeKTpOTEXHUKA u OCHOBBI AIIEKTPOHUKU JUTSL CTYJICHTOB
HeanekTpoTexHuueckux cneuuansuocteit / T.I1. Jlapuna, A.A. Yeproycos, I'.B. Illoxuna, T.H.
CeipoMsaTHUKOBA. .;Marauroropckuii roc. texuueckuit yH-t uMm.I".JI.HocoBa. Maruuroropck :
MI'TY um. I''.Hocosa, 2009.-13 c. : ui.,rpad., cxemsl. -TekcT: HeMOCPEeACTBEHHBIH.

9.UeproycoB, A.A. HccrnenoBanue Tpex(}a3zHOTO ACMHXPOHHOTO JBUTATENS C (ha3HBIM
POTOPOM. : METOJIMYECKUE yKa3aHHs K jabopaTopHoit padote Ne 24 (aym. 361) mo guCIUIIMHE
“ONEeKTPOTEXHUKA UM OCHOBBI JJIEKTPOHMKM®  JJI CTYACHTOB  HEAJIEKTPOTEXHHUUECKHUX
cnenmansHocTeit /  A.A.  UYeproycoB, ['.B. Illoxuna, T.H. CeipomsatoukoBa, T.IL
Jlapuna.;Maraurtoropckuii roc. texudeckuii yH-T uM.I".M.HocoBa. Maruuroropck : MI'TY um.
I"'"1.HocoBa, 2009.-28 c. : uin.,rpad., cxemsl. -TeKCT: HEMOCPEACTBEHHBII

r) [Iporpammuoe obecnieuenne 1 UHTepHeT-pecypcehl:
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Hanmon -
alMOHAJIbHAS HH(pOPMAITHOHHO URL:

aHaJIMTUYeCcKast cCucTeMa — POCCUMCKUN HUHIEKC

https://elibrary.ru/project_risc.asp

Hayyaoro nuruposanus (PMHIL)

[TouckoBasi cucrema Axanemuss Google

(Google Scholar) URL: https://scholar.google.ru/
Wudopmannonnas cucrema - Enunoe URL: http://window.edu.ru/
OKHO JIOCTYyTIa K HH(OPMAIIMOHHBIM pecypcam
DJNEeKTpPOHHBIE  pecypchbl  OMOIMOTEKH http:/magtu.ru:8085/marcweb2/Defa
MI'TY um. I'.1. HocoBa ult.asp
Poccuiickas l'ocynapcrBenHas https://www.rsl.ru/ru/4readers/catalo
oubsmoreka. Karajioru gues/

9. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKOQ odecneyeHue JUCIHHU

IJIMHBI (MOXYJISA)

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG oOecriecucHue JUCHUILTMHBI BKIIFOYACT:

Tun 1 Ha3BaHWE ayIUTOPUU OcHalleHue ayuTopun

tuma aya.365

Y4eOHbplE  ayqUTOpUU  JUId MyneTuMenuiiHbIE CpPEACTBA  XPAaHEHWS,
MIPOBEJICHUS] 3aHATHI JIEKIIMOHHOTO | epeAayy U MpecTaBiieHns nHopMaluu

MpOBEJIEHUSI J1a0OPAaTOPHBIX PAOOT: | IMEKTPUUECKUM

VYueOHas saboparopust Juis YHuBepcanbHbIi J1ab0OpaTOpPHBIA CTEHA IO

HCITIM, 3JIEKTPOHHUKE,

nabopaTtopusi MEKTPUUYECKUX LENell | 3IeKTPOU3MEpeHusM 9 mr.

MamuH ayn .361

ayn. 358 Harnsaasie mocobust —mmakartel-12 mir.
VYueOHas saboparopust Juis YHuBepcanbHbIi J1ab0OpaTOpHBIA CTEHA IO

MPOBEACHUST J1aOOPATOPHBIX PadoOT: | AMEKTPUUECKUM MalIuHaM 9 miT.

nmaboparopus BIIEKTPUUECKHUX Harnsaasie mocobusi-makaTei-12 mrT.

VYyebOnast aymuTopust 1Jis Hocka,
MIPOBEACHUS TPAKTUYECKUX JKpaH
3aHATUH , TPYIIIIOBBIX U
VHJIMBUIyaJIbHBIX KOHCYJIBTALINM,
TEKYLIEro KOHTPOJIS U

MYJIbTUMEAUNHBIA  TPOEKTOP,




IIPOMEKYTOYHOM aTTECTALUH Ayl
357, 354, 358, 361

[Tomemenue JUTS
CaMOCTOSITENIbHOU paboThI
obyuaroruxcst aynu. 343

[lepcoHanbHble KOMIBIOTEPHI C IIAKETOM
MS Office, Bbixoom B MIHTEpHET U TOCTYIIOM B
AJEKTPOHHYIO HH(}OpPMaIOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

[Tomemenne st XpaHeHUs U
POUIAKTUYECKOTO OOCITY)KHBAHUS
yaeOHOro o0opynoBanus ayi. 356

Crennaxu, ceiidbl u1st XxpaHEeHHs] y4eOHOTO
000pyI0BaHUS.

NHCcTpymeHTsI JUIsL peMoHTa
71a00paTOPHOTO 0OOPYIOBAHMS




