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1. Ilesn ocBOEHUSI AUCHHUIIIMHBI

[enssMu OCBOECHMSI TUCHUILIUHBI «DNEKTPOTEXHUKA U DJIEKTPOHUKA» SBIISIETCSI TEOpETHYE-
CKasi ¥ MMPaKTHYECKasi OJArOTOBKA OaKallaBpOB HEDJIEKTPOTEXHUYECKON CHEeNUaTbHOCTH B 00J1aCTH
JNEKTPOTEXHUKH M DJIEKTPOHUKHU B TaKOM CTENEHU, YTOObl OHM MOIJIM BHIOMpATh HEOOXOJIUMBIE
ANEKTPOTEXHUYECKHUE, DIIEKTPOHHBIC, MIEKTPOU3IMEPUTEIIBHBIE YCTPOMUCTBA, YMETh UX IPABUIIBLHO
JKCIUIyaTUPOBATh U COCTABJIATH COBMECTHO C MHKEHEPAMU-IIEKTPUKAMUA TEXHUUYECKUE 3a1aHUs Ha
pa3paboOTKy MEKTPUYECKUX YacTel OOLIETPOMBINUICHHBIX U CHEIHATHN3UPOBAHHBIX TEXHOJIOTHYE-
CKHX YCTaHOBOK.

2 MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

NMOATr0OTOBKH 0aKajiaBpa
Hucnurnmuna b1.5.24 «DnekTpoTeXHUKa U 2JIEKTPOHUKA) BXOAUT B 0a30ByI0 4acTh 0J0ka 1 oOpa-
30BaTEIILHON TPOTPAMMBI.
Jist u3ydyeHus TMCUUIUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUS, BiIaeHus ), CHhOPMUPOBAHHbIE B pe-
3yJIbTaTe U3Y4EHUS] MaTeMaTuKH ( JIMHEWHas anredpa, Teopust QyHKIMN KOMITIEKCHOTO IEPEMEHHOTO,
muddepeHanbHOe U UHTETpalbHOE HcUHcieHne, nuddepeHinansHble ypaBHeHus ), pusuku (mMexa-
HUKa (BpallaTesIbHOE IBUKEHUE), JEKTPUUECTBO U MarHeTU3M), MHPOpPMaTHKH (MpocTenIne Ha-
BBIKM Pa0OTHI Ha KOMITBIOTEPE U B ceTu MHTepHeT, yMeHue HCT0Ib30BaTh MPUKIIAAHOE POTrPaMM-
HOE 00ecTeYeHre, B YaCTHOCTHU: TIAKEThl YHHBEPCAIbHBIX MaTEMATUYECKUX IPOTPAMM, TEKCTOBBIN
MPOLIECCOP U PEAAKTOP POpMyI).

MuHuManbHbIe TPeOOBaHUS K «BXOJHBIMY 3HAHUSM, HEOOXOAUMBIM IS YCHEIIHOTO yCBOE-

HUU JaHHOHN JMCUUIUIMHBL: YAOBJIETBOPUTEIHLHOE YCBOCHHE IMPOTPaMM MO YKA3aHHBIX BBIIIE pa3-
JiefiaM MaTeMaTHKH, (GU3MKH U HH(POPMATHKH, BIaJICHUE MEPCOHATLHBIM KOMITBIOTEPOM Ha YPOBHE
YBEPEHHOTO TI0JIb30BATES.
3HaHus (YMEHUs, BIa/ICHUs), IOTYUEHHbIE IPU U3YUYEHUU JAHHOHN JIUCHUIUIMHBI, OyAyT HEOOXOaU-
MBI [IPU U3YYEHUH TUCHUIUIMH «MeTObl M CpeicTBAa U3MEPEHUI 1 KOHTPOJs», «TexHonorus npo-
M3BOJICTBA METALIONPOAYKIIUNY, «be3onacHoCTh xKu3HenesTensHoCTHY, «Hay4aHo-
uccienoBarensckas padboTay.



3 Komnerenuuu ody4yawuierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS
AUCHHUILIMHBI (MOAYJIsl) ¥ IUVIAHUPYeMble Pe3yJIbTAThI 00y4eHUs
B pe3ynbraTe 0CBOCHHS TUCHUIUTMHBI (MOAYISI) «DJIEKTPOTEXHUKA U AJIEKTPOHUKA» 00yUYaroIuics
JIOJDKEH 00J1a1aTh CIEAYIOIIMMU KOMITETCHIIUSAMHU:

CTpyKTypHBIi
3JEMEHT
KOMITIETEHIINH

[TnanupyemMble pe3ynbTaThl 00yUCHHS

OIIK-2- criocoOHOCTBIO 1 TOTOBHOCTHIO Y4aCTBOBATH B OPraHU3AIMK PAOOTHI MO MOBBIIICHUIO Ha-
YYHO-TEXHUYECKHUX 3HAHUH, B pa3BUTHH TBOPUYECKON MHUIIMATUBHI, PAITMOHATN3ATOPCKOMN U U30-
OpeTaTenbCcKOl e TeIbHOCTH, BO BHEIPEHUH JIOCTH)KCHUI OTCUECTBEHHOW U 3apy0eKHOM HAYKH,
TEXHHKH, B HCIIOJIb30BAHUHU TIEPEIOBOTO OMBITa, 00eceunBaommx dhGpekTuBHy0 paboTy yupex-
JICHUSL, TIPEATIPHUSTHS

3HaTh

METO/Ibl aHATN3a AIEKTPUUCCKUX U MATHUTHBIX IIENEH, JIEKTPOMAarHUTHBIX yCT-
POMCTB;

OCHOBHBIE XapaKTEPUCTUKH FJIEKTPOMATHUTHBIX YCTPOUCTB U MPUOOPOB, SJIEMEHT-
HYI0 0a3y 2JIEKTPOHHBIX YCTPOMCTB.

YmeTh

BbIOUpaTh 3(PPEKTUBHBIE CITOCOOBI aHAIM3A PJCKTPUUECKUX U MATHUTHBIX LIETICH,
YUTATh AIEKTPUUECKUE CXEMbI AIEKTPOTEXHUUYECKUX U JIEKTPOHHBIX YCTPOUCTB;
9KCIIEPUMEHTAILHBIM CITIOCOOOM U Ha OCHOBE MACIOPTHBIX (KaTaJI0KHbIX) JaHHBIX
OMPEIETATH MapaMeTPhl U XapaKTEPUCTUKU THIIOBBIX JIEKTPOTEXHUUYECKUX H DIIEK-
TPOHHBIX YCTPOUCTB.

Brnaners

IIpUEMaMU MPOBEJAECHUS dKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM IEKTPUUYECKUX LENen
Y DJIEKTPOTEXHUYECKUX YCTPOMICTB,;

METOJIJaMH BbIOOpA 3JIEKTPOTEXHUUYECKHX, JIEKTPOHHBIX, JIEKTPOU3IMEPUTENBHBIX
YCTPOMCTB.

ITK-7 -ciocoGHOCTBIO OCYIIECTBIATh SKCIEPTU3Y TEXHUUECKON TOKYMEHTAlluH, Ha130p U KOH-
TPOJIb 32 COCTOSIHUEM U AKCIUTyaTalliel 000py10BaHMsl, BHISBISATH PE3EPBbI, ONPEAENSTh IPUUUHBI
CYIIECTBYIOIIUX HEOCTATKOB U HEUCIIPABHOCTEH B €ro paboTe, IpUHUMATh MEPHI [0 UX yCTpaHe-
HUIO U TIOBBIIIEHHIO () PEKTUBHOCTH UCIIOJIB30BAHUS

3HaThb OCHOBHBIE OIPEACIICHHUS U MOHATUSA TEOPHUH DJIEKTPUYECKHUX LIETIEH U DIIEKTpoMar-
HUTHBIX YCTPOMCTB.

YMers OIHCBIBATh JJIEKTPUUECKOE COCTOSHUE LIETIEN U 2JIEKTPOMArHUTHBIX YCTPOUCTB.

Buaners METOJAMM aHAJIM3a MPOCTBIX DJIEKTPUYECKHUX ILIETNEH, HaBbIKAMU M3MEPEHUS JIICK-

TPUICCKUX BCIIMINHBI.




4 CTpyKTYypa U coJepkaHue JUCUMILIMHBI (MOXYJISA)
OO01mas Tpy10eMKOCTh TUCHIUTUIMHBI COCTABIISICT 4 3a4eTHRIX equHMI 144 akaja. 9acoB, B TOM YHCIIE:
KOHTaKTHas pabora —13 akaj. 4acos:

— ayautopHas — 12 akaj. 4acos;
— BHeayauTopHas — 1 akaj. 4acoB

camocrosTenbHas pabora — 127,1 akan. 4acos;

IIOATOTOBKA K 3a4YCTYy — 3,9 aKaz. 4aCoOB.

AynuTtopHas
KOHTaKTHasi paboTa
(B akaj. yacax)
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1. Dnexrpuyeckue nenu 3
1.1. JluneliHble dNEKTPUYECKHE Iie- 1 1/1N| 16 |1. CamocrositenbHOe u3yue- |Jlabopatopuas pabora |OITK-2—3yB
b
A MOCTOSIHHOTO TOKA. HUE y4eOHOI IUTepaTyphI. Nel. [TK-7-3yB.
2. Pabora c snextponHbiMu  |[IpoBepka KOHTPOJIb-
OuOIMOTEKaMHU. HOM paboThl .Nel.
3. [ToaroroBka K BHITIONHE-
HUto J1.p.Nel.
4. BeInoJIHEHHE KOHTPOJIbHOU
paboThl Nel.
1.2. JIuneiHble 3NeKTpUUYECKUE LENn 1 17 |1. PaGora c anexktponnbimMu  |IIpoBepka koHTpons- |OIIK-2—3yB
b
0/1HO(a3HOTO CUHYCOUJAIBHOIO TOKA. OuOIMOTEKaMHU. HOM paboThl .Ne2. [1K-7-3yB.
2. CaMOCTOSTENIbHOE U3yye-
HUE y4eOHOU IUTepaTyphl.
3. BeinonHeHne KOHTPOIbHOU
paboThl Ne2.
1.3. Tpexda3nble 1enm. 1 10 |1. PaGora c anexktponnbiMu  |JlaGoparopuas pabota |OIIK-2—3ys,
OMOIMOTEKaMH. Ne4, [TK-7-3yB.
2. CaMOCTOSITeJIbHOE U3yye-




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)
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HUe y4eOHOI TUTepaTyphl.
3. [loaroroBka K BBIMOJHE-
HuUto J1.p.No4,
Hroro no pa3zneiy 2 2/11| 43
2. DneKTpUYecKre MalluHbl U TpaHe- | 3
dbopmaropsl.
2.1. Tpancdopmaropsl. 1 1 1. [TonroroBka k BeinonHe-  |Jlaboparopnas pabota |OIIK-2—3ys,
HUo J1.p.Ne2 1. Ne21. [1K-7-3yB.
2. CamocTtosarensHoe uzyue- |I[IpoBepka KOHTPOJIb-
N 20 |HuWe yueOHOU nuTepaTyphl. |HOM paboThI .Ne3.
3. BolnonHeHne KOHTPOIbHOM
paboThr Ne3.
2.2. DneKTpudecKre MaluHbl OCTO- 1. CamocToATEIBHOE U3YYE-
SIHHOT'O TOKA. HUe yueOHOIl TuTeparypsl. OIIK-2-3yB,
20 |2.PaboTa ¢ >neKTPOHHBIMH [1K-7-3yB.
OuOIMOTEKaMHU.
2.3. ACUHXpOHHBIE JIBUTATENN 1 1 1. IloaroroBka k BeimoniHe-  [JIaboparopHast pabota
HUIO J1.p.Ne24. Ne24. OIIK-2-3yB,
2 17 |2. CamocTosiTeNIbHOE U3YyUe- [1K-7-3yB.
HUE y4eOHOU IUTepaTyphl.
HTroro no pazneny 2 2 |41n|| 57
3. OCHOBBI 2JIEKTPOHUKH U JIEKTPHU- 3




Pasznen/ tema

Kypc

AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

CaMocTosiTeIbHas pa-
Oota (B akaj. yacax)

Bun camocrostenpHon

@®opMa TeKyIero KoH-
TPOJIsl YCIIEBAEMOCTH U

Kon u cTpykTypHBIit
JJIEMEHT
KOMITETEHITHH
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YECKUE U3MEPEHHUSI
3.1. DnemenTHas 0aza AMEKTPOHHBIX 2 10 |1.Pabota ¢ »yeKTpOHHBIMU OIIK-2—-3yB,
YCTPOMCTB OubIMOTEKaMHU. [1K-7-3yB.
2. CaMOCTOATEIBHOE U3Y4e-
HUE y4eOHOI JIuTepaTyphl.
3.2. UCTOYHUKY BTOPUYHOIO MUTAHUS. 7 |1. Paborta c 371eKTpOHHBIMU OIIK-2—-3yB,
Ooubimorexkamu. [1K-7-3yB.
2. CaMOCTOATEIBHOE U3Y4e-
HUE y4eOHOI JIUTepaTyphI.
3.3. DneKkTpudecKue U3MepeHus u 10,1 |1.Pabota ¢ 31eKTpPOHHBIMU OIIK-2-3yB,
npuOOpHI. OuOIMOTEKaMHU. [1K-7-3yB.
2. CaMOCTOSITENIbHOE U3yyYe-
HUE y4eOHOI IuTepaTyphI.
HToro no pasueny 2 27,1
Hroro no kypcy 6 6/211| 127,1 3a4er
HToro no aucuuIIiuge 6 6/211| 127,1




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHBbIE TEXHOJIOTUH

Jlyis peanu3anuu mpeyCMOTPEHHBIX BUIOB Y4eOHOM paOOoThI B KaueCcTBE 00pa30BaTEIbHBIX
TEXHOJIOTUH B IIPENoiaBaHUuM JUCLMIUIMHBI HCIOIb3YIOTCS TPAJAULIMOHHAS TEXHOJIOTHS U TEXHOJIO-
rust mpodsiemMHoro o0ydenus. Ilepenada He0OXOAUMBIX TEOPETUUECKUX 3HAHUI U (POpMHUPOBaHKE
OCHOBHBIX IIPEJCTABICHUNA MOXKET IIPOUCXOUTh C UCIOIb30BAHUEM MYJIbTUMEIUIHOIO 000pya0-
BaHMUSL.

Jlekuuu npoxonsaT B TpaIuLIMOHHON GopMe, B popMe JIEKIMH-KOHCYJIbTAlMi 1 Tpo0ieM-
HBIX JIeKIMiA. TeopeTnueckuii MaTepuan Ha MPOOIEMHBIX JIEKIUAX SBISIETCS Pe3yJIbTaTOM YCBOE-
HUS [10JIy4eHHON MH(OpMAIMK [TOCPEICTBOM OCTAaHOBKH IIPOOJIEMHOT0 BOIIPOCA U TIOMCKA ITyTeH
ero pemeHus. Ha nexmusax — KOHCYIbTAIUAX U3JI0KEHUE HOBOTO MaTepHalia COIPOBOXKIAETCS MO-
CTaHOBKOM BOIIPOCOB M JUCKYCCHEN B IOUCKAX OTBETOB HA 3TU BOIPOCHI.
JIeKIIMOHHBIN MaTepua 3aKperuIsIeTCs B X0/Ie MPAKTUYECKUX U Ja00paTOPHBIX padoOT, HA KOTOPBIX
BBINOJIHAIOTCS TPYNIIOBbIE WIIM UHAWBUYAJIbHBIE 3aJJaHUs IO IPOIIEHHOM TeMe.
[Tpu npoBeieHUM 1a0OPATOPHBIX M MPAKTUYECKUX 3aHATUI MCIIONB3YIOTCA padoTa B KOMaHIE U
METO/bI MH()OPMAITMOHHBIX TEXHOJIOTUH.

6 YuyeOHO-MEeTOAUYECKOe oOf0ecImeueHue CaMOCTOATEJIbHONH PadoThI
O0yUaroImuXca
Ilo AUCLHUIIIINHE ((9J'IeKTp0TeXHI/IKa U DJICKTPOHUKA» MMPEAYCMOTPCHA ayAUTOPHAA U BHCAYAUTOP-
Hasl CaMOCTOSITeNIbHAs paboTa 00yUarOIINXCS.
Ay,Z[I/ITOpHaSI CaMOCTOsTCIIbHAas pa60Ta CTYACHTOB IPCAIOJIaracT BbIIIOJIHCHUC J'Ia60paTOpHHX pa-
0OT.
BHeay,I[I/ITOpHaSI CaMOCTOSATCIIbHAs pa60Ta CTYACHTOB IPEAIOJIaracT BbIIIOJIHCHUC KOHTPOJIbHBIX
pabor.

Ilepeuensv nabopamophuix pavom:

1.WccnenoBanuie CBONCTB LIENH [TOCTOSHHOTO TOKA.

2.WccnenoBanue Tpex(pa3HOH ey MpU COSANHEHUH IPUEMHHUKOB SHEPIHUHU «3BE3/101».
3.HUccnenoBanue onHodaszHOro TpaHchopmaropa.

4.VlccnenoBaHre aCHHXPOHHOTO ABUTaTels ¢ (pa3HbIM POTOPOM.

Ilpumepnaa memamuxka KORmMpoOILHLIX padom:
Konmponvnas pavoma Nel. Pacuem nuneitnoil 31eKmpuyiecKkoil yenu noOCmoAHH020 mokKa.

1. ITo Oaze JAaHHBIX IJIsI CBOCTO BApHUAHTA OMPCACIINTL ITapaMETPhI BHGKTpH‘IeCKOﬁ Oocnu

HI/ITaI-OHIGI\/'ICﬂ OT CCTU IMOCTOAHHOT'O TOKA C HAIIPSI)KCHUEM U .
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2. 3aMEHUTD TPEYTOJIbHUK, COCTOSAIIUMN C PE3UCTOPOB 3, R4, 5 HKBMBAJIEHTHOM 3BE3/0M.

3. MeToaoM SKBUBAJICHTHBIX IPe0Opa30BaHUN pacCUUTATh BXOIHOE COMPOTHBIICHUE TIEITH.
4. PaccuutaTh TOKU BETBEN.

5. Onpenenuth MoKa3zaHus BOJIBTMETPA U BaTTMETpA.



6. HccnenoBarh BIMSIHUE BEJIMYMHBI PE3UCTOPA, YKa3aHHOTO B cTojbue 9 Tabm. 1.1, Ha mapa-

. o R..R,=T(R =
METpBI SKBUBAJICHTHON 3Be3/IbI M TOKHU BeTBei. llocTpouth rpadukm &' s (R) ! f(R),

MMpoaHAJIN3UPOBATL UX, CACIIATH BHIBO/IbI.

Konmponvnaa paboma Ne2.Pacuem nuneitnoil 31eKmpudecKoil enu CUHycoudaibHo20
moka

1. ITo Oaze naHHBIX JUIsl CBOErO BapHaHTa ONPEAEIIUTh MapaMeTPbl 3JIEKTPUUECKOH LenH

l'II/ITaI-OI_Heﬁ OT CE€TU CMHYCOUJAJIBHOI'O TOKa C HAIIPSXKCHUEM U .
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2. OnpeaenuTh KOMIUIEKCHBIC CONIPOTHBIICHHSI BETBEH B aJreOpandecKoi U 1OKa3aTelbHOM
dopmax.

3. PaccunTarh KOMILJICKCHBIE COMPOTUBIICHUS apayliesibHOro yyacTtka dh B anredpandeckoi u
nokazaTesbHOU popmax.

4. OnpeaenuTh KOMIUIEKCHOE BXOJHOE COMPOTUBIICHUE B aJreOpandecKoi U TOKa3aTeIbHOM
dbopmax.

5. Paccunrarh BXOOHOU TOK i anredpanvecKkoi U moka3aTeslbHON popMmax.

U .
6. Paccuurarp HanpspbkeHue napauieabHoro yuactka dh "7 B anreOpandeckoi u moxka3aresnb-
HOH (opmax.

Konmponvnas paboma Ne3. Pacuem xapakmepucmuk mpexgaznozo mpancgopmamopa

[To TexHUYECKNUM JTaHHBIM TpeX(a3HOTO IByXOOMOTOUHOIO TpaHChopMaTopa TpedyeTcs:
1) paccunTath U n300pa3uth T - 00pazHyI0 cxeMy 3aMeleHHs 0IHOH (ha3bl;
[Tpu xordunmentax narpysku = 0,05; 0,2; 0,4; 0,8; 1,0; 1,2:
2)nocTpouTh BHEIIHIO XapakTepuctuky U2 = f(12);
3)omnpenenuTs U MOCTPOUTH 3aBUCUMOCTH:
a) KT - n = f(B);

0) otknonenue Hanpspkerns U2 - U2 = f(f); 4) mocTponuTs BEKTOPHYIO THArpamMMy.

7 OIeHOYHBbIE CPEACTBA IJIA MIPOBEACHUS IPOMEKYTOUHOM aTTecCTalluu
a) Ilnanupyemble pe3yabTaThbl 00y4eHHs H OLIEHOYHbIE CPEACTBA /ISl IPOBEACHUS MPOMEKY-
TOYHOWM ATTEeCTAMHU

10



Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemble
pe3ybTaThl 00y-
YCHUS

OneHouHble CpeacTBa

OIIK-2- criocoOHOCTBIO 1 TOTOBHOCTHIO Y4aCTBOBATH B OPraHU3AIMK PAOOTHI MO MOBBIIICHUIO Ha-
YYHO-TEXHUYECKHUX 3HAHUH, B pa3BUTHH TBOPUYECKON MHUIIMATUBEI, PAIIIOHAITH3ATOPCKON U U30-

OpeTaTenbCcKOl IesATEIbHOCTH, BO BHEIPEHUH JIOCTHIKCHUH OTECUECTBEHHOM U 3apyOeKHON HAYKH,
TEXHHKH, B HCIIOJIb30BAHUHU TIEPEIOBOTO OMBITa, 00ecreunBaonmx G GpekTuBHy0 paboTy yupex-
JICHUSL, TIPEATIPHUSITUS

3HATH

METO/Ibl aHAIN3a
JNEKTPUYECKUX U
MarHUTHBIX Lie-
e, SIEKTPO-
MarHUTHBIX yCT-
POMCTB;
OCHOBHBIE Xapak-
TEPUCTUKH DJIEK-
TPOMarHUTHBIX
YCTPOUCTB U
npuOopoB, 3J1e-
MEHTHYIO 06a3y
AIIEKTPOHHBIX
YCTPOMCTB.

Hepeuenb meopemu4ecKux 60npocos K 3auemy.
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[ToHsTUA BAEKTPUUECKOM, DJIEKTPOHHONM M MarHUTHOMH
neneil. Kimaccudukarust u npumeps! 1eneid. OCHOBHbIE
3aKOHBI 3JIEKTPOTEXHUKHU U UX IPUMEHEHHE.
@®usnyeckas U MaTeMarudeckas mMoaenu uenu. Mcrou-
HUKHU, IPOBOJHUKH M NPUEMHUKH. Mneanu3upoBaHHbIE
JIBYXITOJIFOCHBIE 3JIEMEHTBI U UX CBOMCTBA.

JIuHeliHble 3JIEKTPUYECKUE LEMU IOCTOSHHOTO TOKA.
AHanu3 1enu Ha ocHOBe 3akoHOB Kupxroda u Oma.
DKBUBAJICHTHBIE MPEOOPA30BAHMSI YIaCTKOB IEMEH.
OCHOBHBIE METO/IbI aHAJIM3a JTMHEHHBIX IETEeH.
CBoiicTBa JUHEHHBIX AJIEKTPUUECKUX LENEH: CBOMCTBO
JMHEWHOCTH, NMPUHIIUIT HAJIOKECHUS, MPUHIMUIT B3aUMHO-
CTH.

DNeKTpUYecKas MOIIMHOCTh W DHEPrus IOCTOSTHHOTO
3JEKTPUYECKOTO TOKA. 3aKOH COXPAHEHUS! SHEPrUu B
BJIEKTPUYECKOM LIENU C MOCTOSHHBIMU TOKamu. baiaHc
MOIITHOCTEH.

OCHOBHBIE XapakTEPUCTHUKA M TapaMeTpbl CHHYCOH-
JAIbHBIX TOKOB M HampsbkeHui. CrocoObl MONTydeHust
CHUHYCOUJAJIbHBIX HAMPSYKEHUI U TOKOB.

[IpencraBnenue CHHYCOUIANBHBIX TOKOB U HAIIPSKEHUN
BEKTOpPAaMH U KOMIUIEKCHBIMU YHCIIaMU. 3aKOHBI JJIEK-
TPUUECKUX IIeTIei B KOMIUJIEKCHOM popme.

@®a30Bbl€ COOTHOLICHUSI MEXAY TOKAMU M HaIpPSKECHUS-
MH B LENH IPU CUHYCOUJTAIBHOM TOKE.

ConpoTHUBICHHS 3JIEMEHTOB U YYaCTKOB IIETICH TIPH CH-
HYCOUJAIBHBIX TOKaX.

DneKTpruYecKasi SHEPTUsl U MOIIHOCTh B ILIETISIX C CUHY-
COMJIAJIbHBIM TOKOM. AKTMBHAs, pEAKTUBHAs W IOJIHAs
MOIIHOCTH. banaHC akTHUBHBIX M PEAKTUBHBIX MOIIHO-
cTel.

TpexdazHas cucrema HanpsHKeHHI, OCHOBHBIE COOTHO-
IICHHsI, CTIOCOOBI MOTYYEHHsI, UCTOUHUKH Tpex(da3zHoro
HaNpsHKEHUS U MX SKBUBAJIEHTHBIE CXEMBI.

Tpexdaznas Harpy3ka. CUMMeETpUyHasT U HECUMMET-
pUYHas Harpy3Ka Mpu COeTMHEHUH (a3 B TPEYTOJbHUK U
3Be31y. CXeMbl M pacueT HKBUBAJICHTHBIX MMapaMeTpPOB
Harpy3ku B TpeX(a3HbIX HETIsIX.

TpexdaszHas Tpex- W YETHIPEXMPOBOAHASI CETh C CHUM-
METPUYHOM HAarpy3Koil, CXEMbl, PACUETHBIE COOTHOIIIE-
HUS JUISL OTIpeieNieHUs] TMHEHHBIX U ()a3HBIX TOKOB U Ha-
MPSKEHUN.

Momnoctu Tpexdasznoi cetn. M3mepeHue akTUBHOW U
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CTpyKTyp- [Inanupyemble
HBIN 3JIEMEHT | pe3yJbTaThl 00Y- O1neHoOYHBIE CPEICTBA
KOMIIETEHIINH YEeHUs
PEaKTUBHOHN MOILHOCTH.
17. Onnodasuslii TpanchopMaTop Co CTAIBHBIM CEpACYHU-
KOM.
18. CpoiicTBa U 0COOCHHOCTH MOITYIPOBOIHHKOBBIX JIHO/IOB
pa3IMYHbIX TUIIOB.
19. Ha3naueHne W mpuMepbl MPOCTEHIINX CXEM BBIIPSMU-
TeJied, MPUHLUIBI UX PAOOTHI.
YMerh BBIOUPATH (- Ilpumepnvle npakmuyeckue 3a0anusa 01a 3auema:

(eKTUBHBIE CTIO-
CcoOBI aHATM3a
AJICKTPUUCCKUX U
MAarHMTHBIX IIe-
e, YNTaTh
IEKTPUICCKUE
CXEMBI DJIEKTPO-
TEXHHYECKUX U
3JICKTPOHHBIX
YCTPOMCTB;
AKCTIEPUMEH-
TaJIbHBIM  CIIOCO-
OOM M Ha OCHOBE
NacHOpTHBIX (Ka-
TaJIOKHBIX) JIaH-
HBIX ONPEIEISThH
napaMmeTpsl M Xa-
PaKTEePUCTHUKH
THIOBBIX  3JICK-
TPOTEXHHUYECKUX
U DIIEKTPOHHBIX
YCTPOMCTB.

1.0npegenuntb conpoTnsneHune pesmcropa R2, ecnm: R1 = 3 Om, a nokasa-
HWA aMMNepPMETPOB YKa3aHbl Ha Cxeme.

2. Onpepenntb HaNpAXeHne NCTodHMKa U, ecnm R=6 Om, 1=4A.

3. Onpepenntb conpoTnBaeHne KoHaeHcaTopa X, ecan: U =200B, 1 =4 A,

cos ¢ =0,8.
9N
I\
~U =—Xc
R
{1

4. Onpenenntb NOKasaHWA amnepmeTpos A; n A, U peaKTUBHYO MOLLHOCTb
uenu Q, ecnun: U =120 B.

5. JInHeliHble TOKM NpW COeaMHEHUM HArpy3Kn «3Be3g0mn»: Ia=Ig =Ic = 20 A.
OnpeaennTb TOK B HEWTPaNbHOM NpoBoae, ecin ¢, = ¢, = ¢ = 30°.

6. OnpeaenvTb NoKkasaHwe BOIbTMETPA, ecan Zo = 10 Om, amnepmeTp no-
KasbiBaet 10 A.
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Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemble
pe3ybTaThl 00y-
YCHUS

OneHouHble CpeacTBa

7. Onpeaenutb gencTeytolLee 3Ha4YeHWe TOKa, HanpaXKeHus, casur no ¢dase
W XapaKTep Harpysku, eciM MrHOBEHHbIE 3HaYeHMA TOKa U HanpsaXeHua
paBHbl: i = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakolt TOK MOXHO U3MEePUTb aMNEPMETPOM, CONPOTUB/IEHNE KOTOPOTO
Ra=0,3 OMm, n,,,,=150 aen., C,=0,001 A/aen., eciv BKAOUYUTL €ro C LYHTOM,
conpoTtueaeHue Kotoporo R,=0,01 Om?

9. OnpenenuTs EHY JCICHHS BOJIBTMETPA, UMCIONIECTO HOMUHAIBHBIC TaH-
Heie: Ugo=50 B, Ny,,=100 gei., Ry=1000 OM, BKIIIOYEHHOTO ¢ J0OaBOYHELIM
conporuBierneM Ry=3000 Om.

MpuBeauMTe CXEMY BKIHOYEHWA BONbTMETPA C 406ABOYHbIM CONPOTUB/IEHU-

em.

10. NMpuBeanTe 31EKTPUUYECKYIO CXEMY, KOTOPOI COOTBETCTBYET BEKTOPHAA
Avarpamma.

-U

Baagernb

MpueMaMu  Tpo-
BEACHHS  DKCIIE-
PUMEHTAJIbHBIX
HCCIICTOBaHUM
ANEKTPUUECKUX
Iereil ™ 3JeK-
TPOTEXHUUYECKHUX
YCTPOMCTB;
METOJaMH BBIOO-
pa  BIEKTPOTEX-
HHYCCKUX, DJJICK-
TPOHHBIX, DJICK-
TPOU3MEPUTENb-
HBIX YCTPOMCTB.

Ilepeuenvy mem nabopamopuvix padbom :
1. HccremoBaHue CBOMCTB LIEMN OCTOSHHOTO TOKA;
2. WccnenoBanue TpexdasHbIX Ieneil.

Ilepeuens konmpoavubx pabom :
1.PacueTr mUHENHBIX LIENE NOCTOSIHHOI'O TOKA.

2.PacyeT NTMHEWHOMN AIEKTPUUECKON 1IN CUHYCOUJAIbHOTO
TOKA.

ITK-7 -criocoGHOCTHIO OCYIIECTBIIATH IKCIIEPTU3Y TEXHUUYECKOM TOKYMEHTall1, Ha/130p U KOH-
TPOJIb 32 COCTOSIHUEM U AKCIUTyaTaliei 000pyJ0BaHus, BBISIBISTD PE3EPBBI, ONPEIENIATh IPUUHUHBI
CYIIECTBYIOIINUX HEJOCTAaTKOB U HEUCIIPABHOCTEH B €ro paboTe, MpUHUMATh MEPHI M0 UX yCTpaHe-
HUIO U MOBBIIEHUIO 3()PEKTUBHOCTH MCTIOIHb30BAHU

3HaTh

OCHOBHbIE OIIpe-
JIEJIEHNs U TIOHS-
TUSL TEOPUU DJIEK-

Hepeueub meopemu4ecKux 60npocos K 3auemy.

1 OgpnodasHelii TpaHCHOPMATOP CO CTATHHBIM CEPACUYHH-

13




CTpyKTyp- [Inanupyemble
HBIN 3JIEMEHT | pe3yJbTaThl 00Y- O1neHoOYHBIE CPEICTBA
KOMIIETEHIINH YEeHUs
TPUUYECKHUX Lienei KOM.
U DJEeKTpoMar- 2 Tpexdasznbie TpaHchopMaTopbl: Ha3HAYEHHE, KOHCT-
HUTHBIX ycT- pYKLUs, NPUHLMI JAEHCTBHSI, OCHOBHBIE 3KCILTyaTallH-
POMCTB. OHHBIE ITAPaMETPBL.
3 TlonydyeHue BpaIlaroLIErocsi MarHUTHOIO IOJS B TPeX-
dazHol nemnw.
4  ACHHXpPOHHBIC [IBUT'aT€IM: HA3HAYEHUE, KOHCTPYKIIHS,
MPUHLIUN AEHCTBUS.
5 CnocoObl mycka U pPeryIMpoBaHusl CKOPOCTH aCUHXPOH-
HBIX JIBUTATEJEN.
6 /[lBMraTeny MOCTOAHHOTO TOKAa: Ha3HaYeHWe, KOHCTPYKLWA,
cnocobbl BO36YXAEHNA, OCHOBHbIE XapaKTEPUCTUKM.
YMmerh ONMCHIBATL 3JeK- | IIpumepnoie npakmuueckue 3a0anus 01 3auema:

TPUYECKOE  CO-
CTOSIHUE IIENEH U
AJIEKTPOMArHHUT-
HBIX YCTPOMCTB.

1. JaHo: U};,0,=220 B, Upyon=127 B, S;on=1100 BA.

Omnpenenuts HOMUHAIbHBIE TOKU NIEPBUYHON M BTOPUYHONH OOMOTOK
TpaHChopMaTopa 1 KodpdunueHT Tpanchopmanuu K.

[Toyemy HOMHMHAJIBHBIE TOKM HE PaBHBI IO BETHIHHE?

2. OpHODa3HkIH TpaHC(hHOPMATOP HOMUHAIHFHON MOIIHOCTHIO

SHOM=600 KBA BKITIOYCH B ceTh ¢ HanpsokeHneM U ,,,=10 000 B. Ha-
MIpsDKEHAE Ha 3aKUMax BTOPHIHOH 0OMOTKH Uy, =400 B. Ompenenuts
YHCIIO0 BUTKOB nepBuYHOM 00MoTKH W1 1 koadduimenT Tpanchopmariu
K, ecrut umcno BUTKOB BTopraHOU 00MOTKH W,=25.

3. Bo BTopuuHO#t 00MoTKe TpaHcdopmaropa HaBoautcs DJC E,=100

B ¢ wacroroii f=50 I'm.

Onpenenuts 3J1C E,, ecnu amminutyna HanpspkeHUs Ha IEPBUYHOM
00MOTKE HE U3MEHHTCS, a YacToTa Bo3pacteT 10 400 I'u?

4. TpaHcdopmaTop IMeeT CIeIyIoNIIe JaHHbIe: S, =10 000 BA, P;=200
BT, P,.=400 Bt. Onpenenuts KIIJI Tpancdopmaropa mpu cos¢=0,8 u
B=0,5.

5./IBuraTens NOCTOSHHOTO TOKa MapauIebHOTO BO30YKACHUSI UMEET
nmacrioptHble faHHbIe: Pyoym=10 kBT, Ugom=220 B, lguom=50 A,
Nrom=1000 06/MuH, Rg=0,4 OMm.

OmnpenenuTs 4acTOTy BPAIIEHHS SKOPS IBUTATEIIs IPH UICATBHOM XO0JI0-
CTOM XO/JIE.

6. JlBurarenb MOCTOSIHHOTO TOKa HE3aBUCHMOTO BO30YKJCHUS UMEET HOMH-
HajbHbIC TaHHbIC: ProM=55 kBT, Ugom=440 B, lsquom=140 A, Rg=0,1 Om.
Omnpenenuts mpoTHBo - DJIC 1 3EeKTPOMArHUTHYIO MOLITHOCTh JIBUTATEIIsl.
7. JlBurarenpb OCTOSIHHOTO TOKA NapaJuieNIbHOTO BO30YK/IECHHSI HMEET HO-
MuHaJIbHbIE AaHHbIC: Pyoy=10 000 BT, Ugom=220 B, lgom=55 A,
Nrom=1000 06/Mun, Rg=0,4 OM, Rg=44 Om.

Omnpenenuts KITJI 1 MOMEHT BpaIieHHs JBUTATENS.

8. JIBurarenp mapamienbHOTO BO30YK/I€HHUS IMEET HOMHHAIBHBIE JAHHBIE!
PHOM:175 KBT, UHOM:l 10 B, IHOM:18 A, nHOM:3000 O6/MI/IH, RB:104 OM,
Rg=0,47 Om.

Omnpenenuts npotuBo — DJIC nBurarenss ¥ HOMUHAJIbHBII MOMEHT Ha Bally.
9. HomuHamnbHbIE JaHHBIE IBUTATENS! ApalIeIbHOTO BO30YKICHHS:
Urom=110 B, lgom=14 A, Pron=1,5 kBT, Rg=0,50M, Rg=220 Om.
Omnpenenuts npotuBo — DJIC mpu Harpy3ke paBHOH 14=1,5140Mm.

10. TpexdasHblii aCHHXPOHHBII IBUraTellb UMEET HOMUHAJILHBIC JIAHHbIE:
Prom=10 kBT, Unom=220/380 B, nHomM=950 06/mMuH, n=85%, c0se=0,681.
Omnpeenits HOMUHAIBHYIO MOLIHOCTh ITOTPEOJICHUS SHEPTUH U3 CETH U
MOMEHT Ha BaJly JBUTATENs, €CITH 0OMOTKA CTaTOpa COeIMHEHA «3BE3I0M.
11 OnpenenuTh HOMHHAIBHYIO MOIIIHOCTD HOTPEOIEHHUS SHEPTHU U3 CETH U
MOJIHBIE TTOTEPH YHEPTHUU B IBUTATENE, eciau: pHoM=4,5 kBT, k.1.1. N=90%.
12 MakcumanbHbBIi MOMEHT acMHXpOHHOTO siBuraTesnst 13Hwm npu
Ul=Ulunom. Yemy on paser npu U1=0,8Unom, eciiu R2=const?

14




CTpyKTyp- [Inanupyemble

HBIN 3JIEMEHT | pe3yJbTaThl 00Y- OneHouHble CpeacTBa
KOMIIETCHIIUU YEHUs
Baapers METOJAMH aHAJIU-

3a IPOCTHIX dJIeK- | Ilepeueny mem nabopamopuvix padom :

Tpuueckux  ue- [ 1.MccnenoBanue onnodasznoro tpanchopmaropa;

neldi, HaBbikami | 2.MccnenoBanne aCHHXPOHHBIX ABUTATENCH ¢ (ha3HBIM POTO-
U3MEPEHHS DJIEK- | POM.

TpU4eCKUX Benu- | Ilepeuens konmpoavnoix pabom :

YUHBI. 1.Pacuer xapakTepucTuk TpexdazHoro Tpancopmaropa.

0) [lopsinok NMpoBeeHUs] MPOMEKYTOYHOM ATTECTAIMN, OKA3aTe/IM U KPUTEPHUHU OLlEHUBA-
HUS:

Jis moy4eHust 3a4eTa 1o JUCIHUILINHE «DIEKTPOTEXHUKA 1 AIEKTPOHUKAY 00yUYarOIIUNACs TOKa-
3bIBACT 3HAHUS HA YPOBHE BOCIIPOU3BEIACHUS U 00bsACHEHUSI HH(GOPMAIIUU, HABBIKU PEIIEHUs pOo-
CTBIX 3aJ1a4 B O6HaCTI/I QJICKTPOTCXHUKHU U DJICKTPOHUKHU, YMECT I10JIb30BATHCS COBPEMCHHBIMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHA, BIIa/IeeT MPAaKTUUYECKUMH HAaBbIKAMU pabOTHI C AJIEK-
TPOTEXHUYECKOU anmnapaTypou.

8 YueoHo-memooduueckoe u uH@opmayuoHHoe odecneueHue OUCUUNAUHDBL

(modyan)

a) OcHoBHas1 JIUTEpPaTypa:

1.27eKTpOTeXHUKA 1 OCHOBBI AIeKTpOHUKH : yueOHuk / U. U. NBanos, I'. . Conobes, B.
S. ®ponos. — 10-e uza., crep. — Cankr-IletepOypr : Jlanb, 2019. — 736 ¢. — ISBN 978-5-8114-
0523-7. — Tekcr : anekrponnslii // Jlanb : anekrpoHHO-0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/112073 (mata obparenwus: 26.09.2020). — Pexxum gocTyma: ajist aBTO-
pH3. MOJIB30BATEIIEH.

2.27eKTPOTEXHHUKA U DJIEKTPOHHUKA : yueOHoe mocobue / M. C. Auucumosa, Y. C. Iomosa.
— Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — TeKcT : 31eKTpoHHbIH //
JlaHb : anekTpoHHO-OMbOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/116939 (mara
obpaenus: 26.09.2020). — Pexwum goctyna: Ui aBTOPU3. MOJIH30BATEICH.

0) lonoiHuTeIbHAS JINTEPATypa:

1.BBeneHne B TEOPETHUYECKYIO ANeKTpoTeXHUKY. Kypc noarotoBku 6akanaspos / 10. A.
berukos, B. M. 3onotautkuii, E. b. Conossena, 3. 1. UepnsimeB. — Caunkrt-IlerepOypr : Jlanb,
2016. — 288 c. — ISBN 978-5-8114-2406-1. — Tekcr : anektponHsiii // JIaHb : 2IeKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/89931 (maTa obOpamieHus:
26.09.2020). — Pesxum octyma: Uit aBTOPHU3. MOJIH30BATEICH.

2.2JIeKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKH : yueOHoe nocodue / H. B. benos, 10. C. Bo-
koB. — Cankr-IlerepOypr : Jlanp, 2012. — 432 c. — ISBN 978-5-8114-1225-9. — Tekcr : 37ek-
tpouHbIi // Jlans : anektpoHHO-0MOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/3553
(mara oopamenus: 26.09.2020). — Pesxum moctyna: uist aBTOPHU3. MOJTb30BATEICH.

B) Y4eOHbIe N0COOMS U METOAUYECKHE YKAZAHUSA:

1. XpammuH, P.P. Dnexktpudeckue npuOOpsl 1 U3MEPEHHUSL. | METOJIMYECKUE YKa3aHUs K JlabopaTop-
HOH padore Ne 8 (aya. 358) mo aucuuminHe “DIEKTPOTEXHUKA U OCHOBBI SJIEKTPOHUKH ™ JIJISI CTY-
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JICHTOB HEAJIEKTPOTEeXHUUeCKUX criermanbHocteit / P.P. Xpammun, I'.B. loxuna, T.I1. Jlapuna,
T.P. Xpamius ; Marautroropckuii roc. rexuueckuii yH-T uM.I'.1.HocoBa. Marautoropck : MI'TY
um. [."1.Hocoga, 2014.-24c. :m.,rpad., cxemsl. -TeKcT: HeMOCPeCTBCHHBIH.

2. XpamiuH, P.P. UccnenoBanue TMHEHHON 3JIEKTPUYECKON 1IETH MTOCTOSSHHOTO TOKA © Me-
TOJIMYECKUE YKa3aHus K jjaboparopHoii pabore Ne 1 (aya. 358) mo mucrurminie “IJIeKTPOTEXHUKA
Y OCHOBBI DJIEKTPOHUKHK ™ JIJIS1 CTYICHTOB HEDJIEKTPOTEXHUYECKHX crienuansHocreit / P.P. Xpawm-
muH, [.B. [lloxuna, T.I1. Jlapuna.;Marauroropckuii roc. texuueckuit yu-t um.I'.M1.HocoBa. Mar-
Hutoropck : MI'TY um. I"''1.HocoBa, 2013.-17c. : mi.,rpad., cxemsl. -TekcT: HEMOCPEACTBEHHBIH.

3.XpammuH, P.P. VccnenoBanue JIMHEWHOM SJEKTPUUECKOM e 0HO(a3HOTO CUHYCOH-
nanbHOro Toka. KoMreHcarusi peak THBHOM MOIITHOCTH.: METOJMYECKHE YKa3aHUS K TabOpaTopHOi
pabote Ne 2 (aya. 358) no auciuruinHe “DICKTPOTEXHUKA U OCHOBBI SJICKTPOHUKH ™ JIsl CTYICHTOB
HEAJICKTPOTEXHUUECKUX crienuanbaocreii / P.P. Xpammun, I'.B. [lloxuna, T.I1. Jlapuna
;Marauroropckuit roc. rexuueckuit yH-T uM.I'.M.Hocosa. Marauroropck : MI'TY um.
I''.Hocoga, 2013.-20c. : uin.,rpad., cxemsl. -TeKCT: HEMOCPEACTBEHHBIM.

4. XpammuH, P.P. MccnenoBanue TpexQa3Hoi Lenu Npu COeIMHEHUH TPUEMHHUKOB YHEp-
MU «3BE3/I0M: METOJMYCCKUE YKa3aHus K TabopaTopHoii padote Ne 4 (ayn. 358) mo mucuuruinme
“DNeKTpOTEXHUKA U OCHOBBI 3JIEKTPOHUKU ™ JUIsl CTY/IEHTOB HERJIEKTPOTEXHUUECKUX CIELIMATIbHO-
creit / P.P. Xpamiun, I'.B. [lloxuna, T.I1. JlapuHa.;MaraHuToropckuii roc. TeXU4eCKUi yH-T
um.I".M.HocoBa. Marautoropck : MI'TY um. I".M1.Hocosa, 2013.-14c. : un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBEHHBIMN.

5.XpamiuuH, P.P. ViccnenoBanue Hy€BBIX CXEM BBIIPAMIIEHUS .. METOAMYECKHE YKa3aHUs K
nsaboparoproit pabote Ne 10 (aya. 358) mo auciumirHe “DISKTPOTEXHUKA U OCHOBBI 3JICKTPOHH-
KK IS CTYJICHTOB HedJIeKTpoTexHndyeckux crenuanbuocredt / T.H. CoipomsataukoBa, I'.B. [loxu-
Ha, P.P. Xpammun, T.I1. Jlapuna .;Maruutoropckuii roc. rexudueckuid yu-T um.I".J1.Hocosa. Mar-
autoropck : MI'TY um. I.'M1.Hocosa, 2010.-17c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEICTBEHHBIMH.

6.JIapuna. T.I1. UccnegoBanue MOCTOBBIX M YIIPABIISIEMbIX CXEM BBITPSAMIICHUS.: METOAU-
Yyeckue ykasaHus K jabopatopHoit padote Ne 11 (ayx. 358) mo mpucrurinae “INeKTPOTEXHUKA U
OCHOBBI AJICKTPOHUKHU” [Tl CTYJICHTOB HEIJIEKTPOTeXHUYEeCKuX crennansHocteit / T.I1. Jlapuna ,
T.H. CoipomsaTHukosa, I'.B. llloxuna, P.P. Xpammun ;Marautoropckuii roc. TeXuueckui yH-T
um.I".'M1.HocoBa. Maruutoropck : MI'TY um. I'.M1.HocoBa, 2010.-14 c. : un.,rpad., cxemsl. -TekcT:
HEIOCPEICTBEHHBIMN.

7. Jlapuna. T.I1.MccnenoBanue ogHogaszHoro Tpanchopmaropa.: METOIMYEeCKHEe YKa3aHUs K
nabopatopHoit padote Ne 21 (aya. 361) mo guCHMITIHHE “DIEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHH-
KU JJIs CTYICHTOB HedNeKTpoTexHuueckux crermansHocteii / T.I1. Jlapuna, P.P. Xpammus, I'.B.
[IToxuna ;Marautoropckuii roc. rexudeckuil yH-T uM.I'.M1.HocoBa. Marauroropck : MI'TY nm.
I''1.Hocoga, 2012.-14 c. : un.,rpad., cxemsl. -TeKcT: HEMOCPEICTBEHHBIM.

8. Jlapuna. T.I1. MccrnenoBanue qBUTaTeNs MOCTOSTHHOTO TOKA HE3aBUCUMOTO BO30YKIe-
HusL. | MeTtoandeckue yka3anus K adoparopHoii pabote Ne 23 (aya. 361) mo aucuuruimse “Oiek-
TPOTEXHUKA M OCHOBBI AJICKTPOHUKHU” [UISl CTYJICHTOB HEAJICKTPOTEXHHUYESCKUX CICIUAILHOCTEH /
T.II. Jlapuna, A.A. Yeproycos, I'.B. [loxuna, T.H. CeipoMsATHHKOBA. .;MarHuTOropckuii roc. Te-
xuaecknit yH-T uM.I.M.HocoBa. Marautoropck : MI'TY um. I".1.Hocosa, 2009.-13 c. : un.,rpad.,
CcXeMbl. -TeKCT: HEermoCpeACTBEHHBIN.
9.Yeptoycos, A.A. UccnenoBanue Tpexda3zHOro aCHHXPOHHOTO JIBUTATeNs ¢ (Pa3HbIM POTOPOM. !
METOJIMYECKHE yKa3aHus K JaboparopHoii pabore Ne 24 (ayxn. 361) mo aucuurmimHe “DIeKTpOTeX-
HHUKA U OCHOBBI 3JICKTPOHHUKH™ JIJIsl CTY/ICHTOB HEAJICKTPOTEXHUYECKHUX ClieIaibHOCTeH / A.A.
Yeproycos, I'.B. [lloxuna, T.H. CsipomsatHukosa, T.I1. Jlapuna.;Maruutoropckuii roc. Texude-
ckuii yH-T uM.I".M.HocoBa. Marautoropck : MI'TY um. I.I.Hocosa, 2009.-28 c. : wir.,rpad., cxe-
MBI. -TeKCT: HenmoCpeACTBEHHBIN

r) [IlporpammHuoe odecnieuenne u UHTEepHET-pecypcehl:
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Haumenosanue 10 Ne noroBopa CpoK neicTBUs JIUIEH-
3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
FAR Manager ;}3860111{0 pactipoctpatieMoe 0eccpovHO
7Zip CB000HO pacrpocTpaHsemMoe | 6eccpouyHo

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaHHbIX U I/IH(l)OpMaIIHOHHLIe CIIPaBOYHBLIC CUCTEMBI

HazBanue xkypca

CchUIKa

DneKTpoHHas 0asa MepuoandecKux u3aanui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HannonansHas nHpOpMalMOHHO-aHAIUTHYECKAs
cuctema — Poccuiickuii HHIEKC HAYYHOTO IUTH-
posanus (PMHII)

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

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnnHOe OKHO J0C-
Tyna K iH()OpMaIHOHHBIM pecypcam

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

OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

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

Poccuiickas 'ocynapctBennas oubmmoreka. Ka-
TaJIOr1

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

9. MarepuajbHO-TEXHHYECKOe o0ecredeHne TUCHUIIMHBI (MOYJIs1)
MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG O6CCHC‘ICHI/IC JOUCIHUIIJIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHarieHue ayiuTOpuu

Y4eOHble ayAUTOpUH I IPOBEIe-
HUS 3aHATHUH JEKIIMOHHOI0 THUIIA
ayn.365

MynpTuMEIUIHBIE CPEACTBA XPaHEHUS, Iepeaa-
YH U NPEACTaBICHUS HHPOpMALUH

VYuyebHas nabopatopus AJs MPOBe-
JIeHHs 1a00paToOpHBIX paboT: Jabo-

paTopusi SJIEKTPUUECKUX LIeTIeld ay/.

358

VYHHUBepcalbHbIN J1aOOPATOPHBIN CTEH/ IO IJIEK-
TPUYECKHUM LIEIISIM, DJIEKTPOHUKE, HIEKTPOU3ME-
peHusM 9 mit.

Harnsagaele mocoOust —1iakaTsl-12 miT.

VYuebnas nabopaTtopus AJs IPOBe-
JIeHUs Ta00paTOPHBIX padboT: 1abo-
paropusi SMEKTPUYECKUX MAIINH
ayn .361

YHUBepcaIbHBIN 1a00paTOPHBINA CTEH 110 dJIeK-
TPUYECKUM MalIuHam 9 IIT.
Harnsaguele nocoOus-riakarel-12 Imir.

VYyeOHast ayuTopus AJisl IpOBeIe-
HUS TPAKTUYECKUX 3aHSITHH ,
TCPYIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS
Y IIPOMEKYTOUHOM aTTeCTalluu ay/l.
357, 354, 358, 361

Jlocka, MyJIbTHUMEIUUHBIA IIPOEKTOP, SKpaH
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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
https://www.rsl.ru/ru/4readers/catalogues/

IToMmerenue It CAMOCTOSTEILHON
paboTbl oOyuaronmxcs aya. 343

[TepconanbHbIC KOMIBIOTEPHI ¢ MakeTom MS Of-
fice, BeIxooM B IHTEpHET 1 OCTYIIOM B 3JICK-
TPOHHYIO HH(POPMALOHHO-00Pa30BaATEILHYIO
Cpe/y YHUBEpCUTETa

[Tomernienue uist XpaHEHHS U TIPO-
(UITAKTHYECKOTO 00CTYKUBAHUS
yaeOHOro 00opynoBanus ayz. 356

Crenmnaxwu, ceidnl 1711 XpaHeHUs] y4eOHOTo 000-
pPYAOBaHMUSL.

WHCTpYMEHTHI 115l pEMOHTA J1a00paTOpPHOTO
000pyI0BaHUs
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