MUHHUCTEPCTBO HA VKU U BBICILIEI'O OBPA3BOBAHUS
POCCUNCKON ®EJEPALIMU
®enepaibHOE rOCYIApPCTBEHHOE OOIKETHOE 00pa3oBaTeIbHOE YUPEIKACHUE
BHICIIEr0 0Opa3oBaHUs
«MarauToropckui rocy 1apcTBeHHbIH TexHudeckui yauepeurer um. .. Hocosay

*YTBEPXJIAIO:
I[npexwpmwrmy’ra DHEPIreTHUKU 1
; azro '&TMBHPOB&HHBD( CHCTEM
: / C I/l JIykesHOB/

PABOYAS ITPOT'PAMMA I[I/ICI[IrIl'IJII’IHI:]~(IS'I(HI,‘.YJIJ?I)~

JIEKTPOTEXHHUKA U DJIEKTPOHUKA

Hanpasnenue noaroToBku
23.03.03 DxcntyaTanys TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH B KOMILTEKCOB
VpoBeHb BhicIero o6pa3oBaHus - 0aKagaBpuaT

ITpodune nporpamMmsl
ABTOMOOUIIBHEIH CEPBHC

ITporpamma OArOTOBKM — aKafieMH4YECKHi OakanaBpuar

®opma obyueHHS
3aounas
WucTtutyT DHEpreTHKH U aBTOMATA3MPOBAHHBIX CUCTEM
Kagenpa OneKTpOCHA0)KEHUS NPOMBIIIIEHHBIX IPEAIPUITAN
Kypc 2
Marnurtoropck

2016T.



Pabouas nporpamma cocrapiena Ha ocose ®I'OC BO no HanpapieHHIo oarotoBky 23.03.03

OKCITyaTalys TPaHCTIOPTHO-TEXHOIOTHYECKHX MAIIMH U KOMILUIEKCOB, YTBEPKICHHOTO MPHKA30M
MO#uH P® ot 14.12.2015 Ne1470.

PaGouas iporpamma paccMoTpeHa 1 o06peHa Ha 3aceiaHiy Kadeaphl 31eKTPOCHAGKEHHS TIpo-
MBIIUICHHBIX NPEANpUATAR «1» cenTsiopst 2016 r., mpotokon Ne 1.

3aB. kaheapoit %//{é/ ;fH Kopausios /

PaGouas nporpamma 0106peHa METOAUYECKOM KOMUCCHEN HHCTUTYTA SHEPTETHKH H aBTOMATH3H-
POBaHHBIX cucTeM «28» ceHTsOpst 20161., mpoTtokon Ne 1.

IIpencenarens Q é / C..JlykpsHOB /

3asenyromuii kadeapol TEXHOIOTHH, cepTHOUKALMA U CEPBHUCA aBTOMOOHIeH

; 2 /N.JO. Me3zun/

Pabougas mporpamma cocrasiieHa: npodeccop kad. DI, a.1.H.

Z ;% / P.I'. MyranumoB /

Havanenuk otaenenus snexktponpusoja LTI OAO «MMKy, K.T.H.

M / AJO.IOmmH /

CormnacoBaHso:

Penensenr:

(8]



JIueT perucrpanuy W3MeHeHUH H 0TO0JTHeHUH

Pastai JHara.
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1. leau ocBOEHMHU TUCHUILJIMHBI
[{enbto 3ME€KTPOTEXHUUECKOM NUCHUIUTHHBI «)JIeKTPOTEXHUKA U IJIeKTPOHUKA) SIBIISIETCS Teope-
TUYECKas ¥ MPAKTUYECKas TIOJrOTOBKA 0aKalaBPOB HEAIEKTPOTEXHUYECKON CIEIMAILHOCTH B 00-
JACTU DJIEKTPOTEXHUKU M DJIEKTPOHUKHU B TAKOM cTeneHu, 4ToObl OHU MOTJIA BEIOMpATh HEOOXO-
JTUMBIE 3JIEKTPOTEXHUYECKHUE, SJEKTPOHHBIC, FJIEKTPOU3MEPUTEIIHHBIC
YCTPOMCTBA, YMETh UX MPABUIBHO IKCIUTYaTHPOBATh U COCTABIISITH COBMECTHO C MH)KEHEpPaMHU-
AIIEKTPUKAMH TEXHUUYECKUE 3aJ]aHus Ha Pa3pabOTKy ANMEKTPUUSCKUX YACTSH OOIIETPOMBIIIIICHHBIX
U CTEIMATU3UPOBAHHBIX TEXHOJIOIMUYECKUX YCTAaHOBOK.

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmMbl
NMOAroOTOBKM 0aKajiaBpa

Hucunmmna b1.5.1.20 «3DnekTpoTexHUKa U 3JIEKTPOHUKa» BXOIUT B 0a30BYI0 yacTh O10Ka 1 00-
pa30BaTEJILHOM IPOrpaMMBl.
st u3y4yeHus: AUCIHUIUIMHBI HEOOXOIMMBI 3HaHUs (YMEHUs, BIaACHUs), chOpMUpPOBaHHBIE B pe-
3yJbTaTe U3y4yeHHs] MaTeMaTUKU (JIMHelHas anreOpa, Teopust QyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO,
mdhepeHanbHoe U UHTETPpAIbHOE HCUncIienne, tuddepeHnnansapie ypaBHeHus), Gu3nku (Mexa-
HUKa (BpalllaTeJIbHOE JBIMKEHHE), SJICKTPUUYECTBO U MarHeTu3M), HHGOpPMAaTUKU (IpocTeiye Ha-
BBIKM pa0OThl HA KOMIIBIOTEPE U B ceTH MHTEpHET, yMEHUE MCIO0JIb30BaTh MPUKIIAAHOE IPOTrPaAMM-
Hoe o0ecreyeHue, B YaCTHOCTU: MaKeThl YHHUBEPCAJIbHBIX MaTeMaTHYECKHX MPOrpaMM, TEKCTOBBIN
IPOIIECCOp U PelaKkTop GOpMyII).

MuHuManbHble TPeOOBAaHUS K «BXOJHBIM» 3HAHUSM, HEOOXOIUMBIM JIJIsl YCIIELIHOI'O YCBOE-
HUU JAHHOHN JMCLUIUIMHBI: YIOBJIETBOPUTEIBHOE YCBOCHUE IPOTrpamMM MO YKA3aHHBIX BBIIIE pas3-
JiefilaM MaTeMaTuKy, (PM3MKU U MH()OPMATHKH, BIaJIEeHUE IEPCOHAIbHBIM KOMIIBIOTEPOM Ha YPOBHE
YBEPEHHOT'O TI0JIb30BATENS.
JIMCUUTUIMHBL, 17151 KOTOPBIX OCBOEHUE NAHHOM TUCIMITIMHBI HEOOXOMMO KaK MpealIecTBYIOLIEe:
“OnexTpooOopyAOBaHNE TPAHCHOPTHBIX M TPAHCHOPTHO-TEXHOJOTHYECKHX MalIuH’, “IIeKTpo-
000pyI0BaHUE ABTOTPAHCHOPTHBIX Mpeanpusatuii”, “TexHonornyeckue Mpouecchl TeXHUYECKOTro
oOciyxuBanus U pemonta TuTTMO”, “Tunax u sKCIUTyaTalUsl TEXHOJOTHYECKOro 000OpyaoBa-
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3. Komnerenuun ody4aromerocsi, popmupyembie B pe3yJbTaTe 0CBOCHHMS JMCHUILIN-
HbI (MOAYJIS1) M IJIAHUPYeMble pe3yJbTaThl 00yUeHHu s

B pe3ynbrare ocBO€HUS AUCUUIUIMHBI (MOAYIsS) «DNEKTPOTEXHUKA U 3JIEKTPOHUKA» 00Y-
YaOIUICs OKEH 001a1aTh CIEAYIOIUMU KOMITETeHIIUAMU:

CTpyKTYypHBIH
3JIEMEHT Ilnanupyemsle pe3yabTaThbl 00y4eHH s
KOMIIeTEHIIUH

OIIK-3 roToBHOCTBIO PUMEHATH CHCTEMY (yHIAMEHTAILHBIX 3HAHUH (MAaTeMaTHIECKHX, €CTECT-
BEHHOHAYYHBIX, HH)KEHEPHBIX U IKOHOMUYECKHX) [T UACHTU(DUKAIMH, (OPMYIUPOBAHUS U pele-
HUSl TEXHUYECKUX U TEXHOJIOTUYECKUX MPOOJIEM IKCILTyaTalluy TPAHCIIOPTHO-TEXHOIOTHYECKIX
MAalIuH U KOMIIJIEKCOB.

3HaThb -OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKH, METObI pacueTa U aHaau3a JIMHENHBIX 11e-
el MEPEMEHHOT0 TOKA, JIEKTPUUECKUX 1EMeN C HeIMHENHBIMU YJIEMEHTaMU,
AIIEKTPOMATrHUTHBIC YCTPOUCTBA, JIEKTPUIECKIE MAIITMHBI, TPAHC(HOPMATOPHI,
MAIlIUHBI TOCTOSHHOTO TOKA, ACHHXPOHHbBIE U CHHXPOHHBIE MAILIUHBI, OCHOBBI
DJICKTPOHUKU ¥ YJICKTPUUECKUX U3MEPEHUH, SIEMEHTHYIO 0a3y COBPEMEHHBIX




CTpyKTYpHBIi

3J1eMEeHT IInanupyemsie pe3yjbTaThbl 00y4eHHSA
KOMIIeTeHIIUH

JJIEKTPOHHBIX YCTPONCTB, HCTOYHUKH BTOPUYHOTO IEKTPOIUTAHMS, YCHIUTEIIN
IEKTPUYECKUX CUTHAJIOB, UMIYJIbCHBIX U ABTOT€HEPATOPHBIX YCTPONCTB

YmMern -IIPUMEHSITh 3aKOHBI SJICKTPOTEXHUKHU JIJI PEIICHUs, aHAIN3a U CUHTE3a MPOCThIX
ANEKTPUYECKUX LETEN, MAarHUTHBIX LIENIEH;
-IIPUMEHSIThH 3aKOHBI SJICKTPOTEXHUKHU JIJI PEIICHUS, aHAJIM3a U CUHTE3a MPOCThIX
AIEKTPUYECKUX LETIEN, MArHUTHBIX LENEH.

Bnaners -HaBbIKAMH BKJIFOYCHHS U OTKIIIOYCHHUS HJIEKTPHUYECKUX MPUOOPOB U MOTpEOHUTE-
7€, U3MEPEHUS EKTPUUECKUX MapaMeTPOB, BKIIOUATh M OTKIKOYATh AJIEKTPH-
YeCKHEe MAIINHBI, TPAaHC(HOPMATOPEI.




4. CTpyKTYpa M coiepKaHHe JMCIHUIIJIMHBI (MO1YJIsA)

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

KOHTaKTHas pabora — 12,7 akaj. 4acos:

— aynuTtopHas — 12 akan. 4acos;

— BHeayautopHas — 0,7 akaz. 9acoB
camocTosTeNbHas padora — 91,4akan. yacos;
MOATOTOBKA K 3a4eTy — 3,9 akaj. 4acos.

AynuTtopHas g ’g >§
KOHTaKTHas pabota s 9 o T =
(B akaj. yacax) i . OpMa TEKYLICro KOH- S
Paznen/ rema 2 = Bun camocrositensHOM TPOJISl YCIIEBAEMOCTH U E 5 =
JTUCTIUTUTAHBI 2 - Cow cow | BB paboThI MIPOMEKYTOYHOMU aTTe- & 2 qE
= 8 B = E % 2 CTalMH ; 8 S
5 S = 2= 2B = g
=2 8 < Q< = 5 o
59 S A ~
1. DnexTpuyeckue nenu 2
1.1. 1.JIuneitHbIC PTIEKTPUUYECKUE 1IETIH 2 221 11 |1. ITouck HOMOTHUTENIBHON Jlaboparopuas pabora |OIIK-3
ITIOCTOSIHHOTO TOKA. uH(pOpMaIuu 1o 3aJaHHou Te- |Nel. 3VB
Me.
2.CamocTosTeNnbHOE U3yUeHUE
y4eOHO! JTUTEepaTypBhl.
3. PaboTa ¢ 31eKTpOHHBIMH
OuOIMOTEKaAMH.
4.TloaroroBka K J1a00paToOpHOM
pabote No 1.
1.2. JIuneiiHbple SNEKTPUUECKUE TIENH O1- 1 11 |1. PaboTa ¢ 2MeKTpOHHBIMU OIIK-3
HO(a3HOTO0 CUHYCOUJAILHOTO TOKA. O1OIMOTEKAMHU. 1. KonTponbnas pabota |3VB
2. CamocrosiTenbHOe n3yuenue |[Ne 1.
y4eOHO! TUTEpaTypBhl.
3.BblnosIHEHNE KOHTPOJIBHOM
pabotsr Ne 1.




AynutopHas g = >§
KOHTaKTHas paboTa = § o T =
o (B akaj. yacax) 2 . OpMa TEKYLICTo KOH- > £ =
Pa3znen/ rema 2. 5 Bun camocrositensHOM TPOJISl YCIIEBAEMOCTH U 2 5 =
JTUCIUTLTAHBI 2 . : & ¥ paboTbI MIPOMEKYTOUHOMU aTTe- 25
s | gE|gg|;8 31
= 2 H = = o = 1195051 o O E
= | 82| E£| g¢ = g
= s © a < = 5 o
50 =o 156 A
1.3. Tpexdaznblie 1enu. 11 |1. PaboTa ¢ 3neKTpOHHBIMU OIIK-3
OuOIMOTEKAMH. 3VB
2.CaMoCTOATEIbHOE U3YUYCHUE
y4eOHO! JIUTEepaTypBhl.
Hroro no pazgeny 2 2121 1 33
2. DNEeKTPUYECKUE MAIIMHBI U TPAHC- 2
dbopmMaTopsl.
2.1. TpanchopmaTopsl. 1.CamocrosiTenbHOE U3yueHue Konrpompaas  |OIIK-3
y4eOHOM JIUTEepaTyphl paGora Ne 2. 3VB
1 10 |3.BrinonHeHne KOHTPOIBHON
pabotsr Ne2
2.2. DNEeKTPUYECKHE MAITHHBI IOCTOSH- 2 10 1.CamocrosTenbHOE U3yueHue OIIK-3
HOT'O TOKA. y4eOHOU TUTEepaTyphl. 3VB
2.3. ACHHXPOHHBIC JIBUTATEIIN 2121 1.CamocrositensHoe uzyuenue |1.JlabopaTopHas pabora
10 y4eOHOI1 TuTeparyphl. Ne 24. OIIK-3
2.IloaroroBka k 1ab0paTOpHOU 3VB
pabote No 24,
Wroro no pazneny 2 2/21 1 30
3. OCHOBBI 2JIEKTPOHUKH U IEKTpUYE- 2
CKHE U3MEPECHHS
3.1. DnemenTHas 6a3a 3IEKTPOHHBIX 10 |1.CamocrosTenbHOE U3yUEeHUE OIIK-3
YCTPOICTB y4eOHOM JTUTEPaATYPHI. 3VB
3.2. IcTOYHUKY BTOPHUYHOTO MUTAHUS 2 8 |l.CamocrostensHoe usyuyenue |l.Jlaboparopnas pabora |OIIK-3
y4eOHOU JTUTEepaTyphl. Ne 10. 3YB




AynutopHas
KOHTaKTHas paboTta
(B akaz. yacax)
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. = ~ _ E =
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= a, & == 5 & cTanuu 202
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o © T < T & = =
= 8 < o < = 5 °)
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2.IToaroroBka k 1ab0paTOpHOH
pabote Nel0
3.3. DnekTpudeckue u3MepeHus u npu- 8,4 |1.CamocTrosiTenbHOE U3yUEHUE OIIK-3
O0pbl y4eOHOW JIUTEPaTypBhI. 3YB
Htoro no pazneny 2 28,4
Wroro no xypcy 4 6/411 2 91,4 3auer
Hroro o gucrmiuimmae 4 6/41 2 91,4




5. O0pa3oBaTe/ibHbIC 1 HH(POPMALIMOHHBIE TEXHOJIOTHHU

Jljis peanu3anuu mpeyCMOTPEHHBIX BUIOB Y4eOHOM paOOThI B KauecTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B MIPENoiaBaHUuM JUCLMIUIMHBI HCIOIb3YIOTCS TPAJAULIMOHHAS TEXHOJIOTHS U TEXHOJIO-
rust mpodsiemMHoro o0ydenus. Ilepenada He0OXOAUMBIX TEOPETUUECKUX 3HAHUI U (POpMHUPOBaHKE
OCHOBHBIX IIPEJCTABICHUNA MOXKET IIPOUCXOUTh C UCIOIb30BAHUEM MYJIbTUMEIUIHOIO 000pyaO0-
BaHMUSL.

Jlekuuu npoxonsaT B TpaIuLIMOHHON GopMe, B popMe JIEKIMH-KOHCYJIbTAlMi 1 Tpo0ieM-
HBIX JIeKIMiA. TeopeTnueckuii MaTepuan Ha MPOOIEMHBIX JIEKIUAX SBISIETCS Pe3yJIbTaTOM YCBOE-
HUS N10JIy4YeHHON MH(OpPMAIMK TOCPEICTBOM ITOCTAHOBKH ITPOOJIEMHOI0 BOIIPOCA U TOUCKA ITyTeH
ero pemeHus. Ha nexiusax — KOHCYIbTAIUAX U3JI0KEHUE HOBOTO MaTepHalia COIPOBOXKAAETCS MO-
CTaHOBKOM BOIIPOCOB M JUCKYCCHEN B IOUCKAX OTBETOB HA 3TU BOIPOCHI.

[Tpu npoBeeHun 1a00pPATOPHBIX 3aHATHI UCTIONB3YIOTCS paboTa B KOMaH/Ie M METO/Ibl MH-
(opMaLMOHHBIX TEXHOJIOIUH.

6. YueOHO-MeTOANYECKOE 00eclieYeHe CAMOCTOSITeILHOIH PadoThl 00yUaommuXxcst

Konumponvnaa paboma Nel.Pacuem nuneitnoii 3.1eKmpuieckoll yenu CUHycoudaibHo20 moKa

1. ITo Oaze naHHBIX JUIsl CBOErO BapHaHTa ONPEIENIUTh MapaMeTpbl 3JIEKTPUUECKOH Lenu

HI/ITaI-OH_Ieﬁ OT CE€TU CMHYCOUJAJIBHOI'O TOKA C HAIIPS)KCHUECM U .
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2. OnpenenuTh KOMIUIEKCHBIE COMPOTHBIICHUS BETBEH B alreOpandeckoil U moka3aTenbHON
dbopmax.

3. PaccunTtarh KOMIUIEKCHBIE CONIPOTUBIIEHUS NapasuieiabHoro yuyactka dh B anredpanueckoit u
nokazaTesibHOU (popmax.

4. OnpenenuTh KOMIIEKCHOE BXOIHOE COMPOTUBIICHUE B alTreOpanvecKoi 1 moka3aTeabHON
dbopmax.

5. PaccunTaTh BXOJHOU TOK ! B anreOpanueckoi U nmokasareiabHoi popmax.

U .
6. Paccunratp HanpspbkeHue napayuienbHoro yuactka dh "% B anreGpanvecKkoi v moka3aremnb-
HOU (opmax.

Konumponvnas paboma Ne2. Pacuem xapakmepucmuk mpexgaznozo mpancgopmamopa

[To TexHMUECKUM JaHHBIM TpeX(pa3HOTO TBYXOOMOTOUHOTO TpaHCchopMaTopa TpedyeTcs:
1) paccumutath 1 H300pa3uTh T - 00pa3HyIO cXeMy 3aMeIIeHUs OTHOU (a3bl;
[Tpu xordpunmentax narpysku B = 0,05; 0,2; 0,4; 0,8; 1,0; 1,2:



2)IOCTPOUTH BHEIIHIO Xapakrepuctuky U2 = (12);

3)onpenenuTh U MOCTPOUTH 3aBUCUMOCTH:
a) KILIT - n = f(B);

0) otkionenue HanpspkeHus U2 - U2 = {(); 4) mocTpouTh BEKTOPHYIO THarpamMmy.

7. OueHOYHBIE CPeICTBA /sl IPOBe/IEHUs POMEKYTOUHOI aTTecTAlNU

a) Ilnanupyemble pe3yabTaThl 00y4eHUs] U OLIEHOYHbIE CPEACTBA /1Jisl IPOBeAeHUS IPOMeEKY-
TOYHOM aTTeCTAIUHI

Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINU

[Inanupyemble
pe3yIbTaThl 00y-
YEeHUS

OneHouHble CpeCTBa

OIIK-3 roToBHOCTHIO IPUMEHSATH CUCTEMY (DYHIAMEHTAIbHBIX 3HAHUI (MaTeMaTHUYECKUX, €CTEeCT-
BEHHOHAYYHBIX, MHKCHEPHBIX ¥ 3KOHOMHUYECKHX ) JIJIs MACHTU(UKAINA, (POPMYITUPOBAHUS U PEIIIe-
HUSl TEXHUYECKUX U TEXHOJIOTUYECKUX MPOOJIeM SKCILTyaTallud TPAHCIIOPTHO-TEXHOIOTHYECKUX
MAIlIMH ¥ KOMILIEKCOB

3HaTh

-OCHOBHBIE 3aKO0-
HBI DJIEKTPOTEX-
HUKH, METO/BI
pacyeTa ¥ aHaJIH-
3a JJUHENHBIX 1Ie-
el IIEpEMEHHO-
ro TOKa, JJIECK-
TPUYECKUX LENen
C HEJIMHEUHBIMU
AJIEMEHTaMH,
JJIEKTPOMArHUT-
HbIE YCTPOWCTBA,
JIIEKTPUYECKUE
MAalIuHBbI, TPAHC-
dopmaropsl;
MalIuHBbI OCTO-
SHHOTO TOKA,
ACUHXPOHHBIE U
CUHXPOHHBIE
MalIuHbI, OCHOBBI
JJIEKTPOHUKU U
JIEKTPUUYECKUX
U3MEPEHHUI, d1e-
MEHTHYIO 0a3y
COBPEMEHHBIX
3JIEKTPOHHBIX
YCTPOMCTB, UC-
TOYHHUKH BTO-
PUYHOIO DJIEK-
TPONUTAHMS,
YCUJIMTEIIN JJICK-
TPUYECKHUX CHUT-
HAJIOB, UMITYJIbC-

Hepeuenb meopemuuecKux 60npocos K 3auemy.

1.

o o

10.

11.

12.

13.

[IoHATHA DIIEKTPUYECKOW, DJIEKTPOHHOM M MAarHUTHOMU
neneil. Kiaccuduxauusa u npumeps! neneil. OCHOBHBbIE
3aKOHBI 2JIEKTPOTEXHUKHU U UX IPUMEHEHNE.
dusnyeckas U MaremaTudeckas mozaenu uenu. Mcerou-
HUKH, NIPOBOJAHUKN U NPUEMHMKHU. neannsupoBaHHbIE
JBYXIIOJIOCHBIE JJIEMEHTBI U UX CBOWCTBA.

JInHelHbIE JJIEKTPUYECKHE 1€MW IIOCTOSHHOIO TOKA.
Amnanu3 nenu Ha ocHoBe 3akoHOB Kupxroga u Oma.
OKBUBaJIEHTHbIE MPe00pa30BaHMsl y4aCTKOB Li€NeH.
OcHOBHBIE METO/IbI AHAJIN3A JINHENHBIX LIETIEH.
CBolicTBa JMHEMHBIX 3JEKTPUUECKUX LEMeil: CBOMCTBO
JIMHENHOCTH, NPUHIUI HAJIOKEHUsS, TPUHLIAII B3aUMHO-
CTH.

DJeKTpuuecKass MOILIHOCTh M DHEPrusl IOCTOSHHOTO
ANEKTPUYECKOTO TOKAa. 3aKOH COXPaHEHUs SHEPruu B
JJIEKTPUYECKOMN LIEH C MOCTOSHHBIMU TOKamu. bamanc
MOIIHOCTEH.

OcCHOBHBIE XapaKTEPUCTUKU M IapaMETPbl CHHYCOM-
JAJIbHBIX TOKOB M HampspkeHHd. CrocoObl MOITy4eHUs
CUHYCOUJIAJIbHBIX HAIIPSHKEHUN U TOKOB.
[IpencraBnenyre CHHYCOMIAIBHBIX TOKOB U HAIIPSDKEHUI
BEKTOpPaMHM M KOMIUIEKCHBIMH YHCIaMH. 3aKOHBI JJIEK-
TPUUECKUX IIeTel B KOMIUJIEKCHOM (popme.

@da30BbIE COOTHOILECHUS MEXKIY TOKAMU U HAIPSHKCHUS-
MH B LIETIH [IPY CUHYCOUJIaJIbHOM TOKE.

ConpoTuBiIeHHs 3JIEMEHTOB U Y4aCTKOB LIENIEN IIPHU CH-
HYCOMJIAJIbHBIX TOKAX.

DneKTpuyYecKas 3HEPTUsl U MOILIHOCTh B LEMAX C CHUHY-
COMJAJIBHBIM TOKOM. AKTHBHAs, PEaKTHBHAs M IOJIHAs
MOIIHOCTH. bajaHc aKTUBHBIX UM PEaKTUBHBIX MOIIHO-
CTEH.

Tpexdasznas cucrema HanpsOKEHH, OCHOBHBIE COOTHO-
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Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemblie
pe3yIbTaThl 00y-
YEHUS

OneHouHble CpeCTBa

HBIX U aBTOT'€He-
paTOPHBIX YCT-
POMCTB.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

IIeHUsI, CIOCOOBI MOMYYeHHsI, UCTOYHUKU Tpex(hazHOTo
HaNpPsHKEHUS U UX SKBUBAJIEHTHBIE CXEMBI.

Tpexdaznas nHarpyzka. CuMMeTpuuHas U HECHUMMET-
pUYHAS HArpy3Ka MPH COSAMHEHNUHU (ha3 B TPEYrOJIbHUK U
3Be3ly. CXeMbl M pacueT 3KBUBAJIICHTHBIX MapaMeTpPOB
Harpy3Kkd B Tpex(a3HbIX LETsX.

Tpexdaznas Tpex- U YETHIPEXMPOBOJAHAS CETb C CHUM-
METPUYHOM HArpy3KOH, CXEMbI, pacyeTHbIE COOTHOLIE-
HUS JJIs OINpeNeNeHUs] JUHEHHBIX U (a3HbIX TOKOB U
HaIpsKEHUN.

Momroctr TpexdazHoit cern. M3mepeHne akTUBHOH M
PEaKTUBHON MOIIHOCTH.

Onnodaszueiii TpaHchOpMATOP CO CTAIBHBIM CEpICUHHU-
KOM.

Onnodasueiii TpaHcPOpPMATOP CO CTATBHBIM CEpICUHHU-
KOM.

Tpexdasapie TpaHchOpMaTOpPhl: HAa3HAYCHUE, KOHCT-
PYKLUs, NPUHLUIT ACHCTBUSA, OCHOBHBIE SKCIUIyaTallU-
OHHBIE TTApaMETPHI.

[lonyyeHnue Bpalaronierocs MarHUTHOTO MOJISL B TPEX-
(dazHol nenw.

ACHHXpPOHHBIE [IBUTaTENU: HA3HAYEHUE, KOHCTPYKIUS,
MPUHIIUT JEHCTBUS.

Crioco0sI IycKka U peryaupoBaHusl CKOPOCTH aCHHXPOH-
HBEIX JIBUTATEJCH.

JlBurarenu moCTOSTHHOTO TOKA: Ha3HAYE€HHUE, KOHCTPYK-

s, CITOCOOBI B036Y)K)IGHI/I$I, OCHOBHBIC XapaKTCPpHUCTU-
KH.

CaoiicTBa U1 OCOOEHHOCTH IOJIYIPOBOJIHUKOBBIX THO-
JIOB Pa3JIM4HbIX TUIIOB.

Ha3nauenne u npuMepsl NPOCTEHIIMX CXEM BBIIPSIMU-
TeJIed, MPUHLUIBI UX PAOOTHI.

YMmernb

-IPUMEHATh  3a-
KOHBI  JJIEKTPO-
TEXHUKUA IS pe-
IIEHUs, aHaIu3a
W CHHTE3a IIpo-
CTBIX DJIEKTpHUYE-
CKHUX IICTIeH, Mar-
HUTHBIX IIeIIeH,

-IPUMEHATh  3a-
KOHBI  JJIEKTPO-
TEXHUKUA ISl pe-
IICHUS, aHaIu3a
W CHUHTE3a IIpo-
CTBIX JJIEKTpHUYE-

Ilpumepnuvle npaxmuueckue 3a0anus 011 3a4ema:
1.0Omnpenenutsh conporusienue pesucropa R2, ecnu: R1 =3 Om, a nokasa-

HUS aMIIEPMETPOB YKa3aHBI Ha CXEMe.
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YEHUS
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CKHX IIeTIeH, Mar-
HUTHBIX IIEIICH.

3. Ompenenuth compoTuBIeHUEe KoHAeHcatopa Xc, ecmu: U =200 B,
I=4A, coso=0.8.
(x)
N

~U —Xc
R

LT

4. Onpeenutsh MOKa3aHUs aMIIEPMETPOB A U Ay U PEaKTHBHYIO MOIHOCTh
nernu Q, ecan: U =120 B.

115 A

5. JluneliHple TOKM TIpH  COCIMHEHHM  HArPy3KH  «3BE30W»:
Ia=1g=1c=20 A. Omnpemenute TOK B HEUTPaILHOM IPOBOIE, €CIH
©a = @p = @c = 30°.

6. OmpenenuTh NOKa3aHue BONbTMETpa, ecinn Z¢d = 10 Om, ammepmerp mo-
kasbiBaeT 10 A.

7. OnpenenuTts ACHCTBYIONIEE 3HAYCHHE TOKA, HANPSDKEHUS, CABHT 1O (ase
U XapakTep Harpy3Kd, €CJIM MIHOBCHHBIC 3HAYCHHUS TOKA M HAIPSDKCHUS
pasusr: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoif TOK MOYXHO HM3MEPUTh aMIIEPMETPOM, COIPOTHUBICHHE KOTOPOTO
Ra=0,3 OM, Ny, =150 men., C,=0,001 A/men., eciiu BKIIOYHUTH €T0 C IIYHTOM,
compoTuBIiieHHe kKoToporo R,=0,01 Om?

9. OnpenenuTh IEHY IENCHAUS BOJIBTMETPA, UMCIOIIETO HOMHHAIBHEIC JaH-

seie: U,=50 B, n,,,,=100 gei., Ry=1000 OM, BKIIFOYEHHOTO C J0OABOUHBIM
conpotusienneM R;=3000 Om.

[IpuBenure cxeMmy BKIIIOYEHHUS BOJBTMETpa C JOOABOYHBIM CONPOTHUBIICHH-
eMm.

10. INpuBenuTe 3JIEKTPUUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEKTOpPHAs
Jauarpamma.

> U

11. HaHo: U;,0,=220 B, Us,0n=127 B, S,;ox=1100 BA.

OnpenenuTh HOMHHAIBHBIE TOKU IEPBUYHON M BTOPUYHONH OOMOTOK
TpaHchopmaropa u koaddunreHt rpanchopmanuu K.

[Toyemy HOMHHaJIbHBIE TOKW HE PaBHBI 110 BEJITHYHHE?

12. OnHodasubli TpaHCchOPMATOP HOMHHAILHON MOIITHOCTBIO
SHOoM=600 KBA BKIIOYCH B ceTh ¢ HampspkeHrneM Uj,,=10 000 B. Ha-
MpsDKCHHUE Ha 3aKUMax BTOPUYHON 00MOTKH Uy, =400 B. Ompenenutsh
YHCIIO0 BUTKOB nepBUYHON 00MoTKH W1 11 koadduimenT Tpanchopmaru
K, ecin yrciio BUTKOB BTOpUYHON 00MoTKH W,=25,
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YEHUS

OneHouHble CpeCTBa

13. Bo BTopuuHO# 0OMoTKe TpaHchopmaropa HaBoautes DJC E;=100

B ¢ yacroroii f=50 I'1.

Omnpenenuts 3/IC E,, ecim aMmmiuTyna HanmpspKeHHsT HA TIEPBUYIHON
00MOTKe HEe W3MEHHTCS, a 9acToTa Bo3pacteT 1o 400 I'm?

4. TpancdopmaTop IMeeT CIeIyIoNe JaHHbIe: S, =10 000 BA, Py=200
Br, P,=400 Bt. Onpenenuts KI1/] Tpancdopmaropa npu cose=0,8 n
B=0,5.

15./IBuraTens MOCTOSHHOTO TOKA MapauIeIbHOTO BO3OYKICHUSI HMEET
nacrioptHble gaHHble: Pyoym=10 kBt, Ugom=220 B, lguom=50 A,
nHOM:1000 06/MI/IH, Rﬂ:0,4 Om.

OmnpenenuTs 4acTOTy BpallleHHs SIKOPSI IBUrATEIIs IPH UJIEalIbHOM XO0JI0-
CTOM XOJIe.

16. JlBuraTenp NOCTOSIHHOT'O TOKa HE3aBUCHUMOTO BO30YXKIICHUSI HIMEET HO-
MHHaJIbHBIE JaHHbIE: Pyon=55 kBT, Uyom=440 B, lguom=140 A, Rq=0,1
Owm.

Omnpenenuts npoTuBo - SJC U 3MEKTPOMArHUTHYIO MOIIHOCTh JIBUTaTE.

Baanern

-HaBbIKAMH
BKITFOUCHUS U OT-
KJTFOUYCHUS DJICK-
TPUYCCKHX TPH-
OOpOB U TOTpe-
ourenen, n3me-
PEHUS DIICKTPH-
YEeCKHX TapameT-
POB, BKJIFOYATh H
OTKJTIOYATH DIIEK-
TpUYECKHE Ma-
IIMHBI, TPAHC-
dopmaropsl

Ilepeuenv mem nabopamopuvix pabom :

1.WccnenoBanrie aCHHXPOHHBIX JBUTaTeNel ¢ pa3HBIM POTO-
pom;

Z.HCCHCHOBaHI/Ie MMOJIYIIPOBOAHUKOBBIX BLIHpHMHTeJ'Ieﬁ

Ilepeuenvy konmpoasHbIX padom :

1. Pacuer nuHENHON 3MEKTPUUYECKON LIENU CUHYCOUIaTbHOTO
TOKa

2.Pacuer xapakTepuCcTUK TpeX(pa3HbIX TPaHCPOPMATOPOB.

6) HOpﬂ)IOK MpOBECACHUSA leOMe)KyTO‘-IHOi/i aTTeCTalluM, MOKa3aTe/Jiu U KPpUTECPUHU OLICHUBa-

HUA:

[ monydeHus 3ayeTa 1o AUCUUIUIMHE «DJEKTPOTEXHHUKA U AIEKTPOHUKa» 00ydaromuiics noka-
3bIBAa€T 3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U O0bSICHEHUS WH(OPMAIIUY, HABBIKH PEIICHUS MTPO-
CTBIX 3a/1a4 B o0iacTu SJICKTPOTCXHUKHU U DJICKTPOHUKHU, YMECT IMOJIb30BATHCSA COBPEMCHHBIMU

cpeacTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHA, BIIa/IeeT MPAaKTUUYECKUMH HAaBBIKAMU Pa0OTHI C AJIEK-
TPOTEXHUYECKOU anmapaTypou.

8 .YueOHo-MeToqUuUYeCcKOE M HH(OPMAIIOHHOE 00ecnedeHe TUCIUTLTHHBI (MOIYJIsI)

a) OcHoBHAas JMTEpaTypa:

1.21eKTpoTeXHUKa 1 OCHOBBI AIeKTpOHUKH : yueOHuk / U. U. NBanos, I'. . ConoBbes, B.
S. ®ponos. — 10-e m3x., crep. — Cankr-IletepOypr : Jlanb, 2019. — 736 ¢. — ISBN 978-5-8114-
0523-7. — Tekcr : anektponHslii // Jlanb : anekTpoHHO-0HOMMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/112073 (mata obpamenus: 26.09.2020). — Pexwum gocTyma: ajst aBTo-

pH3. IOJIb30BaTENCH.

2.2J7eKTPOTEXHHUKA U JIEKTPOHUKA : yueOHoe mocodue / M. C. Anucumona, U. C. [omnoaa.
— Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — TeKcCT : 31eKTpOoHHbIH //
JlaHb : anmekTpoHHO-OnbIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/116939 (mara
obpamenus: 26.09.2020). — Pexwum goctyna: Ui aBTOPU3. MOJIB30BATEICH.
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0) /lonoJiHUTEIbHASA JINTEpaTypa:

1.BBeneHre B TECOPETHUECKYIO 3ICKTPOTeXHUKY. Kypc moaroroBku 6akanzaspos / HO. A.
Bberukos, B. M. 3onotaunxkuii, E. b. ConoBbeBa, 3. I1. UepubimeB. — Cankr-IletepOypr : Jlanb,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekcr : anekTpoHHbI# // JIaHb : 3JEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/89931 (mata oOpartieHwus:
26.09.2020). — Pekum mocTyma: Ajis aBTOPU3. MOJIb30BATENEH.

2.2J7eKTPOTEXHHUKA M OCHOBBI AJIEKTPOHUKH : yueOHoe nocodue / H. B. benos, 10. C. Box-
koB. — Cankr-IlerepOypr : Jlanp, 2012. — 432 c. — ISBN 978-5-8114-1225-9. — TekcrT : 211ek-
tpouHsii // Jlans : anektponHo-OuOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/3553
(mara obpamenus: 26.09.2020). — PeskuM mocTyIa: [ist aBTOPHU3. IMOJIb30BATEICH.

B) YueOHbIe MOCOOUSI M MeTOAMYECKUE YKAZAHUS:

1. XpamiuH, P.P. Dnexktpuyeckue npubopsl 1 U3MEPEHHUSL. | METOJIMYECKUE YKa3aHUs K JlabopaTop-
Ho# pabore Ne 8 (aya. 358) mo aucruminHe “DIEKTPOTEXHUKA U OCHOBBI JIEKTPOHHUKH™ JIJISI CTY-
JICHTOB HEIJIEKTPOTEXHUUeCKUX criermansHocteit / P.P. Xpammun, I'.B. lloxuna, T.I1. Jlapuna,
T.P. Xpamumus ; Marauroropckuii roc. rexuueckuit yu-T um.I".M.Hocoa. Marautoropck : MI'TY
uMm. [.1.Hocoga, 2014.-24c. :m1.,rpad., cxemsl. -TeKCT: HEIOCPEACTBCHHBIH.

2. XpamiuH, P.P. UccnenoBanue TMHEHHON 3JIEKTPUYECKON 1IEMH MTOCTOSSHHOTO TOKA © Me-
TOJUYECKUE YKa3aHus K jaboparopHoii pabore Ne 1 (aya. 358) mo mpucrurminne “IJIeKTPOTEXHUKA
Y OCHOBBI 3JICKTPOHUKH JUISL CTYJICHTOB HEJIEKTPOTEXHHMYECKUX crienuanbaocteii / P.P. Xpam-
wH, [.B. [lloxuna, T.I1. Jlapuna.;Marauroropckuii roc. texuyeckuit yu-t um.I'.M1.Hocosa. Mar-
Hutoropck : MI'TY um. I'M.Hocosa, 2013.-17c. : un.,rpad., cxemsbl. -TeKCT: HEMOCPEICTBEHHBIH.

3.Xpammuh, P.P. UccnenoBanue TMHEHHON SJIEKTPUIECKOM 11eNTH 0THO()A3HOTO CHHYCOH-
JaneHOro Toka. KomneHcanus peakTHBHOM MOIITHOCTH.: METOAMUYECKUE YKa3aHUs K JJaOOpaTOpHOI
pabdote Ne 2 (ayn. 358) mo aucuuruinHe “DIEKTPOTEXHUKA M OCHOBBI DJIEKTPOHUKHU ISl CTYACHTOB
HEIIEKTPOTEXHUYECKHX crienuanbHocteit / P.P. Xpammn, I'.B. lloxuna, T.I1. Jlapuna
;Marauroropckuit roc. rexudeckuil yH-T uM.I'.M.HocoBa. Marautoropck : MI'TY unm.
I''1.Hocoga, 2013.-20c. : mi.,rpad., cxemsl. -TeKcT: HenoCpPeICTBEHHBIMH.

4. XpamiuH, P.P. VccnenoBanue TpexdasHoil enu npu coeIMHEHNU IPUEMHUKOB SHEP-
MU «3BE3]I0M: METOIMUECKUE yKa3aHHs K labopatopHoii pabote Ne 4 (aya. 358) mo aucuuminae
“DNeKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKH JUIsl CTY/IEHTOB HEAJIEKTPOTEXHUUECKUX CIEeMATIbHO-
creit / P.P. Xpammun, I'.B. Hloxuna, T.I1. JlapuHa.;MarHuToropckuii roc. TeXU4eCKuil yH-T
um.I" . M.HocoBa. Marautoropck : MI'TY um. I'.M1.Hocosa, 2013.-14c. : un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBEHHBIN.

5.XpamiuH, P.P. ViccnenoBanue Hy€BBIX CXEM BBIIPAMIIEHUS .. METOAUYECKHE yKa3aHUs K
nabopatoproit padote Ne 10 (ayx. 358) mo mucnurinHe “INEKTPOTEXHUKA U OCHOBBI AJICKTPOHU-
Ku” ISl CTYJICHTOB HedJeKTpoTexHrueckux cnenuansHoctet / T.H. Ceipomstaukosa, I'.B. [lloxu-
Ha, P.P. Xpammun, T.II. Jlapuna .;Marauroropckuii roc. rexudeckuid yu-1 uM.I".J11.Hocosa. Mar-
autoropck : MI'TY um. I'M1.Hocosa, 2010.-17c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEICTBEHHBIH.

6.Jlapuna. T.I1. MccienoBanne MOCTOBBIX U YIPaBIISIEMBIX CXEM BBIIPSIMIICHUS.. METOIU-
Yyeckue yKkasaHus K jabopatopHoii padote Ne 11 (aya. 358) mo mucruminae “INeKTPOTEXHUKA U
OCHOBBI AJIEKTPOHUKHU [UISl CTYJICHTOB HEdJIEKTpoTexHHYeckux cnenuansHocrteit / T.I1. Jlapuna ,
T.H. CeipomsataukoBa, I'.B. [lloxuna, P.P. Xpammmna ;Marautoropckuit roc. TEXHUECKU YH-T
um.I".M.HocoBa. Marautoropck : MI'TY um. I".1.Hocosa, 2010.-14 c. : un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBEHHBIM.

7. Jlapuna. T.I1.MccnenoBanue ogaogazHoro Tpanchopmaropa.: METOIMYECKUE YKa3aHUs K
nabopatopHoit padote Ne 21 (aya. 361) mo gucCHMITIHHE “DIEKTPOTEXHUKA U OCHOBBI 2JIEKTPOHU-
KU JUIsl CTYJICHTOB HedJIeKTpoTexHrYeckux cnenuansHocted / T.I1. Jlapuna, P.P. Xpammmun, I'.B.
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[IToxuna ;Marauroropckuii roc. rexudeckuit yH-T uM.I'.M1.HocoBa. Maraurtoropck : MI'TY nm.
I''".Hocoga, 2012.-14 c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEICTBECHHBIMN.

8. Jlapuna. T.I1. MccrnenoBanue quraresis HOCTOSSHHOTO TOKa HE3aBUCUMOTO BO30YK/Ie-
Hus. . Meroandeckue ykasanus K JabopaTopHoii pabore Ne 23 (aya. 361) mo pucruiirae “Iiek-
TPOTEXHUKA M OCHOBBI AJICKTPOHUKHU” JUIsl CTYJICHTOB HEAJICKTPOTEXHHYECKUX CIICHUAIBLHOCTEH /
T.I1. Jlapuna, A.A. Ueptoycos, I'.B. llloxuna, T.H. CeipoMsITHUKOBA. .;MarHuTOropcKuii roc. Te-
xuuecknit yH-T uM.I.M.HocoBa. Maruutoropck : MI'TY um. I".1.Hocosa, 2009.-13 c. : un.,rpad.,
cxeMbl. -TeKCT: HemocpeACTBEHHBIH.
9.Yeproycos, A.A. MccnenoBanue Tpex(a3HOro aCHHXPOHHOTO JBUTATeNs C (pa3sHBIM POTOPOM. !
METOAMYECCKHE yKa3aHus K JabopaTopHoii padote Ne 24 (aya. 361) mo auciuminge “IIeKTpoTeX-
HHMKA U OCHOBBI 3JICKTPOHHUKH ™ JIJIsl CTY/ICHTOB HEAJICKTPOTEXHUYECKUX ClieraibHOCTel / A.A.
UYeptoycos, I'.B. llloxuna, T.H. CeipomsitaukoBa, T.I1. Jlapuna.;Maruuroropckuii roc. Texmye-
ckuii yH-T uM.I".1.HocoBa. Marautoropck : MI'TY um. I".'.Hocosa, 2009.-28 c. : wi1.,rpad., cxe-
MBI -TeKCT: HermocpeCTBEHHBIN

r) [Iporpammuoe o6ecnieuenne u UHTepHeT-pecypcebi:

Haumenosanue 110 Ne norosopa Cpox neicTBUS TUIEH-
3UH
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo

CBOOOIHO pacrpocTpaHsieMoe

FAR Manager 1o

0eccpovHO

7Zip CB000HO pacrpocTpaHsemMoe | 0eccpouHo

Hpmbeccnonanbmﬂe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBbI

HasBanue kypca Cchblika

DnekTpoHHas 0aza MepuoANYecKux u3aanui East
View Information Services, OO0 «MBUC»
HarmonansHas nHGOpMaIMOHHO-aHATUTHYECKAST
cucrema — Poccuiickuii mazexc nayunoro uuru-  (URL: https://elibrary.ru/project_risc.asp
posanus (PUHI)

[Touckoras cuctema Axagemus Google (Google
Scholar)

Nudopmanmonnas cucrema - Ennaoe okHO Jg0c-
Tyna K “"HQOPMAIIMOHHBIM pecypcam
DneKTpoHHbIE pecypchl ondmorekn MI'TY um.
I'.1. HocoBa

Poccuiickas I'ocynapctBennas oubnuoreka. Ka-
TaJIOTH

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/
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9. MarepuajibHO-TeXHHYECKOE oDecriedeHne JUCHUIIMHBI (MO1YJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILICCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUHU

OcHarienue ayJuTopun

VYyeOHbIe ayIUTOPUU IJIS IPOBEIE-
HUS 3aHATUH JEKIIMOHHOI0 THUIIA
ayna.365

MynbTUMeIHITHBIE CPEACTBA XPaHEHUs, Iepea-
YH U TPEACTaBICHUS HH()OpMAIIH

YyeOHast mabopaTopust IJist TPOBE-
JIEHUs TaOOpaTOPHBIX padboT: J1abo-

paTopus JIEKTPUYECKUX Leneil ayn.

358

YHUBEpCcaIbHBIN J1a00PaTOPHBINA CTEH 110 JICK-
TPUUYECKUM LICTISIM, JIEKTPOHUKE, FJIEKTPOU3ME-
peHusM 9 .

Harnsaaele mocoous —akarsi-12 1T,

YyeOHast 1abopaTopust IJist TPOBE-
JIeHUs Ta00OpaTOPHBIX paboT: J1abo-
paTopust IMEKTPUICCKUX MAIIUH
ayn .361

YHuBepcallbHbII 1a00OpaTOPHBIN CTEH]] IO AJIEK-
TPUYCCKUM MAIlIMHAM 9 IIIT.
Harnsaaaeie mocoOus-mrakarei-12 mr.

VYueOHast ayTuTOpHsI JUIs IPOBEIe-
HUS TIPAKTUYECKUX 3aHATUH ,
TPYIIIOBBIX U HHJNBUYaIbHBIX
KOHCYJIbTALMH, TEKYILEr0 KOHTPOJISA
Y IIPOMEKYTOUYHOM aTTECTAl[Uy ayl.
357, 354, 358, 361

Jlocka, MyJIbTHUMEIUUHBIA IPOEKTOP, SKPAH

[Tomemenne Ajisi CaMOCTOATEIBHOMN
paboTsl oOydaromuxcs aya. 343

[TepcoHanbHbIe KOMITBIOTEPHI ¢ Taketom MS Of-
fice, Bixo10M B IHTEpHET 1 TOCTYIIOM B JJIEK-
TPOHHYIO HHPOPMALMOHHO-00Pa30BaATEIBHYIO
Cpelly yHUBEpCUTeTa

[Tomemnienne Ui XpaHEeHHS U MIPO-
($uIaKTHYECKOro 00CIyKUBAaHUS
yueOHOro 06opyaoBanus aynu. 356

Crennaxu, cefdspl 111 XpaHeHUs: yueOHOro 000-
PY/IOBaHUSI.

WHCTpyMEHTHI [Tl pEMOHTA JTab0paTOPHOTO
000pyI0BaHUs
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