MUHHUCTEPCTBO OBPA30BAHMA U HAYKH POCCUNCKOM OEJEPALIMN
DejiepalibHOE OCYAAPCTBEHHOE OI0/DKETHOE 00pasoBaTE/bHOE YUPEIKACHHE
BBICIIETO 00pa3oBaHus
«MarHATOrOpCKHil TOCY1apCTBEHHbIH TEXHHYECKHH YHHBEPCUTET MM, I".1. HocoBa»

VTBEPXJIAIO
JMpEKTOp MHETATYTA
SHEPPETHKH H aBTOMATH3HPOBAHHBIX

CHCTEM ‘
C. W JlykpsiHOB

«28» centsaops 2016 1.

PABOYAS IMPOI'PAMMA JUCHUILUIMHBI (MOY.JIA)
IEKTPOTEXHHKA H DJIEKTPOHHKA
HarnpasiieHue HOAr0TOBKH

27.03.01 CranmapTu3aius ¥ METPOJIOTHsl

[Tpouitb mporpamMmbl
CraHapTH3alys 1 cepTHOHKAIUS B IPOM3BO/ICTBE METAIIONPO/IYKIHH

VYpoBeHb BbicIIero oopazobanus — bakanaBpuar

ITporpaMma MOATOTOBKH — aKa/IeMAYECKHii DakanaBpHat

®opwma 00yueHus
3aounas
NuCcTHTYT DHEepreTHKU U aBTOMATH3HPOBAHHBIX CHCTEM
Kadenpa DeKTpOCHAGKEH S TPOMBIILTEHHBIX ITPeIIPASTHIL
Kype 3
Marnuroropek

2016 .



Pa6ouas nporpamma coctasiena Ha ocHoe PI'OC BO 1o HanpasieHHIO N10r0TOBKH 27.03.01
CranjapTH3alus ¥ METPOJIOTHSI, yTBEPIKJICHHOTO MPAKA30M MOuH P® ot 06.03.2015 r. Ne168.

PaGouasi mporpaMma paccMOTpeHa W ofo0peHa Ha 3acejaHuH kaenpsl HIEKTPOCHAGKEHUS
TIPOMBIIILTEHHBIX [peANpHATHI «1» CeHTAOps 2016 r., porokon Ne 1.

3aB. kadepoi % / T".I1. Kopausios /

PaGouast mporpamMma 0100peHa METOIMYECKO# KOMHCCHEH MHCTHTYTA SHEPreTHKH U aBTOMAaTH-
3upoBaHHBIX cucTeM «28» centsidps 2016 1., mpoTokoxn Ne 1.

'\
[Ipencenarens / C.W.JlykbsiHOB /

CoracoBaHo:

3aBetyronii Kahepoil TEXHONIOTHH, CEPTHOHKAIMH H CepBHCa aBTOMOOMIIEH

_4_/ 11.10.Me3un /

PaGouas nporpamMma cocTaBjieHa:

ITpodeccop kad. DI, x.1.H.

%L/ B.P. XpamuuH /

Penenzent:

Hauansuuk otaenenus anexrponpusoja LIDTII OAO «MMKby, k.1.H.

/ AJO.JO s /



Jluer perucTpanny H3MeHeHHi B 10NOJHEHHH

Patiies Hara.
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1 e ocBOEeHMSsI AW CIMIIJIMHBI

HensiMu 0CBOCHUS AUCHUTUIMHBI (MOYJIA) «DJIEKTPOTEXHUKA U IEKTPOHUKA)» SIBIISIIOTCS TEOpe-
TUYecKasl U MpakTuyeckas MoJAroToBKa Oyaymux 6akaiaBpoB B 00JacTH DJIEKTPOTEXHUKHU U AJIEKTPO-
HUKHU B TAKOW CTENEHH, YTOOBI OHU MOTJIHM BBIOMPATh HEOOXOAMMBIE HIIEKTPOTEXHUUECKUE, IIEKTPOH-
HBIE, 3JIEKTPOU3MEPUTEIIbHBIE YCTPOMCTBA, YMETh UX MPABHIBHO JKCILUIYyaTUPOBATh U COCTaBIATH CO-
BMECTHO CO CIIEHUAIMCTAMU-IIICKTPUKAMH TEXHUYECKHE 33/1aHUs HA Pa3pabOTKy AIIEKTPUYECKHX Yac-
Tell pa3JINYHBIX YCTAHOBOK U 000PYAOBaHUS B CBOCH NMPOQecCUOHANBHOM J1eATEIbHOCTH.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPporpaMMbl

MOJArOTOBKM 0akajiaBpa

Huctumumza b1.6.24 «DnexTpoTexHUKa 1 3JEKTPOHUKA» BXOAUT B 0a30ByI0 4acTh Oj0ka 1 00-
pa30BaTEIbHOM MPOrpaMMBl.

Jlnist u3ydeHus AUCUUIUIMHBI HE0OXO0AUMBI 3HaHUs (YMEHUS, BIaeHHs), COPMHUPOBAHHBIC B pe-
3yJIbTaTe M3yueHHsl MaTeMaTuku ( JIMHeiHas anreOpa, Teopust (PYHKIHMHA KOMILUIEKCHOTO MEePEMEHHOTO,
i depeHIanbHOe U MHTETPaTIbHOE HCUMCIIeHNEe, Tu(QepeHIMaIbHbIe ypaBHEeHN ), QU3UKNA (MEXaHUKa
(BpamaTesbHOE JBM)KEHUE), JIEKTPUUECTBO M MAarHETHU3M), MH(POPMATUKHU (MpocTeiiiine HaBbIKU pa-
00THI HAa KOMIIBIOTEPE U B ceTH MHTEpHET, yMEHHE NCIIOIB30BATh MPHUKIATHOE TPOrpaMMHOE o0ecTie-
YEeHUE, B YaCTHOCTH: MAKETbl YHUBEPCAIbHBIX MaTeMaTHUYECKUX MPOrpaMM, TEKCTOBBIN HpOLECCOp U
penaxkTop Gpopmyin).

MuHMMabHbIe TPeOOBAaHUS K «BXOJHBIM» 3HAHUSIM, HEOOXOJUMBIM Ul YCHEIIHOTO YCBOCHUU
JAHHOW TUCLMIUIMHBL YJOBJIETBOPUTEIBHOE YCBOCHHUE IPOrpaMM MO YKa3aHHBIX BBILIE pa3jeiaaM Ma-
TEeMaTUKH, PU3UKU U UHPOPMATUKHU, BIaJIEHUE TIEPCOHAIBHBIM KOMITBIOTEPOM Ha YPOBHE YBEPEHHOTO
[10JIb30BATEII.

3HaHus (YMEHHMs, BIIAJICHUS), OIY4YE€HHbIE IPU U3YYE€HUHU JAaHHOM JAUCLUILIMHBI, OyAyT HEoOXo-
JMIMBI TIPY W3YYEHUH JUCHUIUTIH «METOIBI U CPEeCTBa U3MEPEHHI U KOHTPOIIs», «TexHomorus mpo-
M3BOJICTBA METAIONPOAYKIINNY, «be30macHoCTh )Ku3HeaeaTenbHocTn», «HayuHo-nuccnenoBarenbckas
pabotay.



3 Komnerenuun ody4aromerocsi, popmupyemsblie B pe3yibTaTe 0CBOCHHUS
AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJbTAThl 00yUYeHust

B pesynbpTate oCBOCHHUS MUCHUIUIMHBI (MOAYIs) «DJIEKTPOTEXHUKA U IJICKTPOHUKA» 00ydaro-
HIUICs JOJDKEH 00J1a1aTh CICIYIOIUMH KOMITETCHIIHSMMU:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyemsble pe3ynbTaThl 00yYeHHUs

OIIK-2- criocoOHOCTBHIO M TOTOBHOCTHIO Y4aCTBOBATH B OPraHU3aIMK PA0OTHI IO MOBBIIICHUIO HAYY-
HO-TEXHUYECKHUX 3HAHUH, B Pa3BUTUU TBOPUYECCKOW MHUITMATHBBI, PAIMOHAIN3ATOPCKON U n300peTa-
TEJIbCKOH NI TEILHOCTH, BO BHEJPEHUH JOCTI)KEHUI OTEYECTBEHHON U 3apyOeKHOM HAYKH, TEXHHUKH,
B HCIOJIb30BAaHUU TIEPEJIOBOTO OMBITa, 0OecreunBaommux d3pHEeKTUBHYIO pabOTy yUpeKICHUS, IPE/I-

IpUATHUA

3HaTh

METO/IbI aHATHM3A DIICKTPUUECKUX U MAarHUTHBIX ETIeH, JIEKTPOMAarHUTHBIX YCT-
POMCTB,;

OCHOBHBIC XapaKTEPUCTUKH AIEKTPOMAarHUTHBIX YCTPOHCTB M MTPUOOPOB, HIIEMEHTHYIO
0a3y 2JIEKTPOHHBIX YCTPOMCTB.

YMmers

BEIOMpATH 3PPEKTUBHBIC CITOCOOBI aHAIH3A SJCKTPHUCSCKUX M MATHUTHBIX IICTICH, YH-
TaTh JEKTPUUYECKUE CXEMBI JIEKTPOTEXHUUECKUX U AIEKTPOHHBIX YCTPOICTB,;
SKCIIEPUMEHTAILHBIM CITIOCOOOM M Ha OCHOBE MACIMOPTHBIX (KaTaJI0KHBIX) JaHHBIX OII-
penensaTh mapaMeTphbl U XapaKTEPUCTUKU THUIIOBBIX AJIEKTPOTEXHUUECKUX U JICKTPOH-
HBIX YCTPOWCTB.

Bnaners

IIPUEMAMH [TPOBEJECHUS SKCIIEPUMEHTAJIBHBIX UCCIENOBAHUM JJIEKTPUUECKUX LIETIEH U
JNEKTPOTEXHUYECKHUX YCTPOUCTB;

METOAaMHU BbIOOpA MEKTPOTEXHUYECKHX, FTEKTPOHHBIX, HJIEKTPOU3MEPUTEIIBHBIX
YCTPOMCTB.

IIK-7 -c1ocoOHOCTBIO OCYIIECTBIISITh SKCIIEPTU3Y TEXHUUECKON JOKYMEHTAIMH, HAJ30p U KOHTPOJIb
3a COCTOSIHUEM M HKCIUTyaTanueil 000py10BaHus, BBISBIATh PE3EPBbI, ONPEAEATh MPUUMHBI CYILECT-
BYIOIIMX HEJAOCTAaTKOB M HEUCIIPAaBHOCTEH B €ro padboTe, MPUHUMATh MEPHI [0 UX YCTPAHEHHUIO U MO-
BBIIICHHIO 3()(hEKTUBHOCTH UCIIOJIb30BAHUS

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

YMmets OIMCBIBATH JJIEKTPUUECKOE COCTOSHUE LIETIEH U DIIEKTPOMArHUTHBIX YCTPOUCTB.

Bnaners METOAAMH aHaIM3a MPOCTBIX JIEKTPUUYECKUX LIENICH, HAaBBIKAMU U3MEPEHUs DIIEKTPHU-

YECKHNX BCIIMYUHBI.




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

OO011ast TPYI0EMKOCTh IUCIUILIHHBI COCTABIISACT 4 3aU4eTHBIX eAMHUI] 144 aKka. 4acoB, B TOM YHUCIIE:
— KOHTakTHas pabota — 19,3 akan. yacos:

— aynuTtopHas — 18 akan. 4acos;
— BHeayauTopHas — 1,3 aka. 4acoB

— camocrosTenbHas padora — 120,8 akan. gacos;
— TOJrOTOBKA K 3aueTy — 3,9 akaj. 4acos.

AynvropHas
KOHTaKTHas1 paboTa
(B akaz. yacax)
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2
5 8 E
S o) =
g 7 S
9% 5 5 o E:E =
Paznen/ Tema =y @ g Buzx camocroaTesnbHOU TPOJIA YCIIEBAEMOCTH U 2R =
JAMCIIUTHHEL & < G ow| oo E d paboThI IIPOMEKYTOYHOM aTTe- 23 E
= SE|IEE|l 8% cranuu © 3 S
g ERl 2w S|
= S F| % 2| =g o
S |©EZ|2Z| RO K=
= E ol g OY g
O,
1. DnexTpuyecKue nenu 3
1.1.  JluseliHble SJIEKTPUUYECKUE IIETH 1 22| 16 |1. CamoctosTenbHoe u3yuenue|Jlabopartopnas pabora |OIIK-2-3ys,
MTOCTOSIHHOTO TOKA. y4eOHOM TUTEPATYPHI. Nel. [TK-7-3yB.
2. Pabora c »snexrpoHHbIME|IIpOBepka KOHTPOJIBHON
OuOIMOTEKaAMH. paboTsl Nel.
3. IloaroroBka K BBIMOJIHEHUIO
J.p.Nel.
4. BpInoaHEHWE KOHTPOJIBHON
paboTel Nel.
1.2. JIuneiiHple IEKTpUUECKUE e OJ1- 22| 17 |1. PaGota Cc 31€KTPOHHBIMU ITpoBepka koHTponbHO# |OIIK-2—3yB,
HO(a3HOTO0 CUHYCOUJAILHOTO TOKA. O1OIMOTEKAMHU. paboThl .Ne2. [1K-7-3yB.
2. CaMOCTOSTENIbHOE U3yUeHHE
y4eOHO! TUTEpaTyphl.
3. BeinosHEHNE KOHTPOJIBHOU
paboTel Ne2.
1.3. Tpexazubie nenw. 1 10 |1. PaGora c¢ »snexkrponHsiMu|JlabGopaTopHas pabora |OIIK-2-3yB,
OMOIMOTEKaMH. Ne4. [TK-7-3yB.

2. CamMmocTosTelnbHOe HN3YUCHUC




AynuropHasn
KOHTaKTHasi paboTa
(B akaz. yacax)

®opma Tekylero KoH-
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y4eOHOM TUTEepaTyphI.
3. TloaroToBka K BBINOJIHEHUIO
1.p.Ned.
Hroro mo pazneny 2 4/4U | 43
2. DJeKTpUYecKWe MalluHBl W TpaHc-| 3
dbopmMaTopsl.
2.1. TpanchopmaTopsl. 2 1 1. IToarotoBka k BheinonHeHuto|Jlaboparopuas padora |OIIK-2-3yB,
1.p.Ne21. Ne21. [1K-7-3yB.
2. CamoctosTenpHoe uzyuenue|lIpoBepka KOHTPOJIbHON
2 20 |yueOHOH JHUTEpATYpHI. paboThl .Ne3.
3. BrInmonHeHHe KOHTPOJIBHOU
pabotsr Ne3.
2.2. DNeKTpUYecKne MaIluHBI MOCTOSH- 1. CamocrosiTenbHOE H3ydeHUE
HOTO TOKa. y4eOHOI1 TuTeparyphl. OIIK-2-3yB,
20 |2.PaGora ¢ 37IeKTpOHHBIMU OMO- [1K-7-3yB.
JTHOTEKaMH.
2.3. ACHHXPOHHBIE JIBUTATEIIN 4 1 1. TloarotoBka k BeIMONHEHUIO|JlabopaTopHas padora  |.
1.p.Ne24. Ne24. OIIK-2-3yB,
2 10 |2. CamocrosiTenpbHOE H3y4YCHHE [1K-7-3yB.
y4eOHOI1 TUTEepaTyphl.
Hroro no pazneny 4 2 4 50
3. OCHOBBI 2JEKTPOHUKH U 3JIEKTpHue-| 3

CKH€ U3MEPEHHUS
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3.1. DnemenTHas 6a3a 3JIEKTPOHHBIX YCT- 2 10 |1.PaGora ¢ 31eKTpOHHBIMU OUO- OIIK-2-3yB,
pONCTB JIMOTEKaMU. [1K-7-3yB.
2. CaMOCTOATENIbHOE U3yUeHHE
yueOHOM JTUTEPATYPBHI.
3.2. ICTOYHHUKY BTOPUYHOTO TTUTAHUS. 2 7 |1. Pabora c D2IEKTPOHHBIMU OIIK-2—-3yB,
OuOIMOTEKAMU. [1K-7-3yB.
2. CaMOCTOATENIbHOE U3yUeHHE
y4eOHOM JTUTEPATYPBHI.
3.3. DnekTpuyeckue HU3MEpeHuss U TMpHu- 10,8 |1.Pabora ¢ 31neKTpOHHBIMHU OUO- OIIK-2—-3yB,
OOpBHI. JMOTEKaMU. [1K-7-3yB.
2. CaMOCTOSTENIbHOE U3yUeHHE
yueOHOM JTUTEPaTypHl.
HToro no pazneny 2 2 27,8
Hroro nmo kypey 8 10/41| 120,8 3aver
HToro no nucumninue 8 10/41| 120,8




5 Oopa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE TEXHOJIOTHH

Jlnst peanuzaiiuyl MpeIyCMOTPEHHBIX BHJIOB yuyeOHOH paboThl B KauecTBe oOpas3oBa-
TEJBHBIX TEXHOJIOTHUI B ITPENOJaBaHUH TUCIUIUTHHBI HCIOIB3YIOTCS TPAAULIMOHHAS TEXHOJIO-
TS U TEXHOJIOTHSI TPoOiIeMHoro o0ydeHus. [lepeaaya HEOOXOMMBIX TEOPETUICCKUX 3HAHHIA
U (hOpMHPOBAaHHE OCHOBHBIX MPEICTABICHHH MOXET MPOMCXOANUTH C HCHOIBb30BaHUEM MYIIb-
TUMEINIHHOTO 000pyIOBaHUS.

Jlekuuu MpoxonasAT B TPAJULMOHHON (opme, B hopMe JTeKINH-KOHCYIbTAllUMK U MPO-
OneMHBIX JieKIuid. TeopeTuueckuii MaTepruan Ha MPOOJIEMHBIX JICKIUSIX SBISICTCS pe3ysibTa-
TOM YCBOEHHS ITOJIYYEHHOH MH(OPMAIMH HOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIIPOCa U
NIOMCKa IyTell ero penieHus. Ha JeKuusx — KOHCY/IbTAIMAX M3JI0KCHUE HOBOI'O MaTepualia
CONPOBOXKIAETCS TOCTAHOBKOW BOIIPOCOB M AUCKYCCHEW B IIOMCKAaX OTBETOB HA ATU BOIIPOCHI.

JIeKIIMOHHBIN MaTepuall 3aKpeIuIsIeTcs B X0JI¢ MPAKTUYECKUX U JIaOOpaTOpHBIX pador,
Ha KOTOPBIX BBIIOJIHSAIOTCS TPYIIIOBBIC WM MHIMBHYAIbHBIE 3aIaHHUS IO TIPOHICHHOM TeMe.
[Ipu npoBecHUU JTa0OPATOPHBIX W MPAKTHYSCKHX 3aHSATHH UCIOJB3YIOTCS paboTa B KO-
MaH/Ie ¥ METObI HH(POPMAIIHOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOAMYECKOE 00ecrieueHHe CaMOCTOATEeIbHOM PadoThl 00y4ar0IHMXCs

[To mucnumuinHe «ONEKTPOTEXHWKA M AJICKTPOHUKA» IMPEIyCMOTPEHA ayIuTOpHAs M
BHEAYJMTOPHAS CAaMOCTOSITeNIbHAsI paboTa 00yJYaroInuXCsl.

AynuTOopHas caMoCTOsITeNIbHAsl padoTa CTYIEHTOB MPEAIOJIaraeT BBIIOJIHEHHE Tabopa-
TOPHBIX paboT.

BreayauropHas camocTosiTeNIbHas paboTa CTYJSHTOB MPEAIOJIaracT BBITIOJTHEHUE KOH-
TPOJBHBIX PadoT.

Ilepeuensv nadopamopnvix padom:

1.MccnenoBanue CBOMCTB 1I€TIM OCTOSIHHOTO TOKA.

2.WccnenoBanue Tpexpa3sHOH e MPU COSTNHEHHH TPUEMHHUKOB YHEPTHHU «3BE3/I01».
3.HUccnenoBanue onHodaszHOro TpaHchopmaropa.

4.VccnenoBaHre aCHHXPOHHOTO ABUTaTes ¢ (ha3HbIM POTOPOM.

Ilpumepnaa memamuxka KOHmMpoOILHLIX padom:
Konmponvnaa paboma Nel. Pacuem nunenunou 31eKmpuieckoil yenu nocmoaHHozo
moka.

1. ITo Oaze maHHBIX ISl CBOErO BapHaHTa ONPEACNIUTh MapaMeTpbl 3JIEKTPUUECKOH IenH
, IATAIOLIENCS OT CETH MTOCTOSIHHOT'O TOKA C HANPSIKEHUEM U,

. N

ool

. R R .
2. 3aMEeHUTh TPEYTOJbHUK, COCTOAIINMN C pE3UCTOPOB 2, R, , ° DKBUBAJEHTHOM 3BE€3-
JIOH.

3. MeToaoM SKBUBAJICHTHBIX MMPE0Opa30BaHUI pacCUYNTATh BXOJHOE COMTPOTHUBIICHHE I1€-



Y.
4. Paccuutarb TOKH BETBEH.
5. Onpenenuth NOKa3aHUs BOJBTMETPA U BaTTMETpA.
6. HccrenoBarh BIMSHUE BEIMYUHBI PE3UCTOPA, YKa3aHHOTO B cTOJOIE 9 Tadim. 1.1, Ha
R.R,=T(R) ,

6x !

napaMeTpbl SKBUBAJICHTHOM 3Be3/Ibl U TOKU BeTBel. [loctpouth rpaduku

| = f(R)

, IPOAHAIN3UPOBATh UX, CACIIATh BEIBOBI.

Koumponvnasa paooma Ne2.Pacuem auHeinoul 31eKmpudeckoil yenu cuHycouoaivb-
H020 moKa

1. ITo Gaze JaHHBIX JJIs1 CBOCTO BapHaHTa OIMPECACIINTE IIapaMETPhI 3HCKTpH‘IeCKOﬁ Oernu

. HHTaIOHlefl OT CE€TU CMHYCOUJAJIBHOI'O TOKa C HAIIPS)KCHUEM u .
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2. OnpeaenuTb KOMIUIEKCHbIE COPOTUBIICHHS BETBEH B anredpanyeckoi U mokazarelib-
HOU popmax.

3. Paccuurtarh KOMIUIEKCHBIE COMTPOTUBIICHHS MapauieibHOro yyactka dh B anrebpanue-
CKOM U TTOKa3aTeJbHOU (popmax.

4. OnpenenuTh KOMIUIEKCHOE BXOIHOE COMPOTUBIICHUE B alre0pandeckoil u mokasa-
TETBLHOMN opMax.

5. Paccuurarb BXOJIHOW TOK L B alreOpandeckoil U moka3aTeNnbHON opMax.

U .
6. Paccunrare HanpspkeHue napauienbHoro yyactka dh "% B anredpanyueckoil u moka-
3arenbHOl popmax.

Koumponsnan paboma Ne3. Pacuem xapakmepucmuk mpexghaznozo mpancgopma-
mopa

[To TexHUYECKHM JTaHHBIM TpeX(a3HOTo IBYyX0OMOTOUHOIO TpaHchopmaTopa TpedyeT-
csl:
1) paccuntath 1 H300pa3uTh T - 00pa3HyIO0 cXeMy 3aMeIIeHUs OTHOU (a3bl;
[Tpu ko3 punmentax Harpysku = 0,05; 0,2; 0,4; 0,8; 1,0; 1,2:
2)OCTPOUTH BHEITHIOW XapakTepuctiky U2 = f(12);

3)onpenennuTh U NOCTPOUTH 3aBUCUMOCTH:

a) KIIJT - n = f(B);

10



0) otknonenue HanpspkeHus U2 - U2 = f(B); 4) mocTpouTs BEKTOPHYIO AUArpamMMy.

7 OIIeHO‘lHLIe cpeacrea AJsl IPpOBEACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) Ilnanupyemble pe3yJbTaThl 00yYeHHs U OLIEHOYHbIE CPeACTBA /ISl IPOBeIeHus!
NMPOMEKYTOYHOM aTTeCTAllUN

Crpyk
TYPHBII
3JIEMEHT

KOMIIETEH-
005051

IInanu-
pyeMble pe3yiib-
TaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

OIIK-2- ciocoOOHOCThIO U FOTOBHOCTBIO y4acTBOBAaTh B OPraHM3aLUMU PabOTHI MO MOBBILIE-
HUIO HAyYHO-TEXHUYECKUX 3HAHWUW, B PA3BUTUH TBOPYECKOW MHUIMATHUBbI, pal[MOHAIN3ATOP-
CKOHM M M300peTaTenbCKOi NeaTeIbHOCTH, BO BHEIPEHUH JTOCTHKEHUN OTEYECTBEHHOM U 3a-
pyOeXHOI HayKH, TEXHUKH, B UCIIOJIH30BAHUH TIEPEIOBOTO OMbBITa, 00ecreunBaommx dPpdek-
TUBHYIO pabOTy YUPEKACHHUS, IPEATIPUITH

3HATh

METO/IbI aHATTU3a
ANEKTPUUYECKUX
Y MarHUTHBIX
Leneu, dIeK-
TPOMarHUTHBIX
YCTPOMCTB;
OCHOBHBIE Xa-
PaKTEepUCTUKHU
3JIEKTpOMar-
HUTHBIX YCT-
POICTB U IpH-
00poB, a1e-
MEHTHYIO 0a3y
3IEKTPOHHBIX
YCTPOMCTB.

Hepeuenb meopemu4ecKux 60npocos K 3auemy.

1.

o

10.

11.

12.

13.

[ToHsATHST BIEKTPUUECKOW, SJIEKTPOHHOM W MAarHuT-
Hoit neneit. Knaccudukanus u npumeps! nemnei. Oc-
HOBHBIE 3aKOHBI SJIEKTPOTEXHUKHU U UX NIPUMEHEHUE.
du3nueckas M MaTeMaruueckas mojenu nemu. Mc-
TOYHUKH, MPOBOJHUKUA W TpueMHUKU. Wneanuszupo-
BAHHBIE JIBYXIIOJIOCHBIE AJIEMEHTHI U X CBOWCTBA.
JInHENHBIE DIIEKTPUYECKUE LENH IIOCTOSTHHOTO TOKA.
AmHanu3 1ienu Ha ocHOBe 3aK0HOB Kupxroda n Oma.
DOKBUBAJICHTHBIE MPEOOPA30BaAHUS YIACTKOB IEMEH.
OcCHOBHBIE METOIBI aHAJIM3a TUHEWHBIX 1IETIEH.
CBoiicTBa JIMHEWHBIX ANEKTPUUYECKUX LEMEH: CBOM-
CTBO JIMHEHMHOCTH, TPUHITUI HAIOXKEHUS, TPUHIIUI
B3aHMHOCTH.

DJeKTpuyuecKas MOUTHOCTh U SHEPTUS MTOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA. 3aKOH COXPAHEHHUS YHEPTUU B
AJEKTPUYECKON ILIENU C MOCTOSTHHBIMH TOKaMmH. ba-
JIaHC MOIIIHOCTEH.

OCHOBHBIE XapaKTEPUCTUKU U MMapaMeTphl CHHYCOU-
JMANbHBIX TOKOB M HampsbkeHud. CrocoObl momyde-
HUS CUHYCOWJTAJIbHBIX HAMPSKEHUH U TOKOB.
[IpeacraBineHre CUHYCOMAATBHBIX TOKOB M Halps-
KEHHI BEKTOpaMU W KOMIUJIEKCHBIMU YHWCIIaMH. 3a-
KOHBI JICKTPUUYECKUX 1IeTIel B KOMIUIEKCHOU opMe.
@da30BbI€ COOTHOILICHUSI MEXKIY TOKAaMU M HaIpsiKe-
HUSMH B 1I€NHU IPU CUHYCOUIAJIbHOM TOKE.
ConpoTHUBIEHUS 3JIEMEHTOB M YYaCTKOB IEMEW MpHU
CHHYCOMJIAJIbHBIX TOKAX.

DJIeKTpUYECKasi YHEPTUsl U MOIIHOCTh B LEMSX C CH-
HYCOUJIAJIbHBIM TOKOM. AKTHBHAs, pEakTUBHas U
MOJTHAs MOIIHOCTH. banaHc aKTUBHBIX U PEAKTUBHBIX
MOIITHOCTEH.

Tpexdaznas cucrema HanpsHKEHUH, OCHOBHBIE COOT-
HOIIIGHUS, CIOCOOBI TOJTY4YEHUS], UCTOYHUKU TpEX-
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TaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

(ha3HOro HAMPSHKEHUS U UX YKBUBAJICHTHBIE CXEMBI.
Tpexdaznas Harpy3ka. CUMMeTpUYHAS H HECUMMET-
pUYHas Harpys3ka Mpu cOoeqUHEHHH (a3 B TPeyroyb-
HUK U 3Be31y. CXeMbl U pacyeT SKBUBAJECHTHBIX Ia-
pamMeTpoB HArpy3KH B TpeX(a3HbIX IETsIX.
TpexdasHas Tpex- U YETHIPEXNMPOBOAHAS CETh C
CUMMETPUYHON HArpy3KOil, CXeMbl, pacueTHbIE CO-
OTHOILEHUS JJIsl ONpeaeNeHHs IMHEHHbBIX U (Da3HbBIX
TOKOB M HaIlPsHKEHUU.

MomHoctu Tpexda3zHoii cetu. M3mepeHne akTHBHON
U PEaKTUBHOW MOIIIHOCTH.

OpHodaszupiii TpaHchOpMATOp CO CTAJIBHBIM Cep-
JICYHUKOM.

CpoiicTBa M OCOOCHHOCTH MOJYIPOBOJHUKOBBIX
JIMOJIOB Pa3JIMYHBIX TUIIOB.

Haznauyenue u mpuMepsl MPOCTEUIINX CXEM BBIIPSI-
MUTENIEN, IPUHLUIIBI UX PAOOTHI.

14.

15.

16.

17.

18.

19.

YMmernb

BBIOMPATH (-
(bexTUBHBIE
CII0COOBI aHAIH-
3a ANIeKTpuYe-
CKUX U MarHHT-
HBIX IerneH, un-
TaTh JJIEKTPUYIC-
CKHE CXEMBI
INMEKTPOTEXHHU-
YECKHUX U DJICK-
TPOHHBIX yCT-
POMCTB;
IKCIIEPUMECH-
TaJIbHBIM  CIIO-
coboOM W Ha oc-
HOBE TACMOPT-
HBIX (KaTanox-
HBIX)  JIaHHBIX
OTIpe/ICIIATh Tia-
pameTpel U Xxa-

PaKTEpUCTUKHA
TUTIOBBIX  BJIEK-
TPOTEXHUYE-
CKMX U DJIEK-
TPOHHBIX  YCT-
pOMCTB.

Ilpumepnvle npakmuueckue 3a0anus 014 3a4ema:.
1.0mpenenuth conpotuBieHue pesucropa R2, ecmu: R1 =3 Owm, a no-
Ka3aHUs aMIIEPMETPOB YKa3aHbl HAa CXEME.

3. Ompenenuts compoTHBICHHE KoHAeHcaTopa Xc, ecim: U =200 B,
I=4A, cos¢=0,8.

~U =—Xc

4. OmpenenuTh NOKAa3aHUS aMIIEPMETPOB A; M A, B PEaKTUBHYIO MOIII-
mHocth nenu Q, ecom: U =120 B.

l15 A
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5. JluHeiliHBIe TOKM TP COCOUHECHHH HATPY3KH  «3BE3MIOM»:
Ia=1g=1c =20 A. Onpenenuts TOK B HEUTPaIHHOM MPOBOAE, ECIH
®a= P = @c = 30°.
6. Onpenenuts NoKazaHue BoJbTMeETpa, ecian Z¢ = 10 Om, amnepmerp
nokassiBaeT 10 A.

7. OnpenenuTh AeiicTBYIOIIEE 3HAUCHHWE TOKA, HANPSDKCHUS, CABHUT MO
(ha3e 1 XapakTep Harpy3KH, €CII MTHOBEHHBIC 3HAYCHUS TOKA W HaIlps-
sxenus paBusl: | = 10 sin ot, u = 141 sin (ot + 30°).

8. Kakoif Tok MOXHO M3MEPUTH aMIIEPMETPOM, CONIPOTUBIICHUE KOTOPO-
ro Rp=0,3 OM, N,,,=150 nmen., C,=0,001 A/men., ecinu BKIIOYUTH €O C
IIYHTOM, COIIpoTHBIeHHE KoToporo R,=0,01 Om?

9. OmpenenuTh IEHY AEICHUS BOJIBTMETPA, MMEIOMIETO HOMHHAJIbHBIC

nmauubre: U,,,=50 B, n,,,=100 gex., Ry=1000 Om, BKIIOYEHHOr0 ¢ 100a-
BOYHBIM conpoTuBieHrneM Ry=3000 Om.

[TpuBenuTe cxemy BKIIOYEHHUS BOJHTMETPA C JOOABOYHBIM CONPOTHB-
JICHUEM.

10. IpuBenure 3NMEKTPUUYECKYIO CXEMY, KOTOPOH COOTBETCTBYET BEK-
TOpHasl JuarpaMmma.

~U

Baagern

npueMaMu Tpo-
BEJACHHS DKCIIC-
PUMEHTAJIbHBIX
HUCCIeJ0BaHUN
AIEKTPUIECKUX
Lernein u dIek-
TPOTEXHUUECKHUX
YCTPOMCTB;
METOJAMHU  BBI-
O0opa  dJeKTpo-
TEXHUYECKHX,
3JEKTPOHHBIX,
AJIEKTPOU3MEPHU-
TEIbHBIX  YCT-
pPOMCTB.

Ilepeuenv mem nadopamopnvix padbom :
1. HccnemoBaHue CBOWCTB MU MOCTOSHHOTO TOKA,
2. HWccnenoBanue Tpex¢asHbIX IEneH.

Ilepeuenv konmponovnvix padom :
1.Pacuer TuHEWHBIX Leneil TOCTOSTHHOTO TOKA.

2.Pacder TuHENHON IIEKTPUYECKON LN CHHYCOU-
JIaJIbHOTO TOKA.

IIK-7 -crnocoOHOCTHIO OCYLIECTBIATh IKCIEPTU3Y TEXHUYECKOW JOKYMEHTAllMH, HAI30p U
KOHTPOJIb 32 COCTOSIHMEM M JKCIUTyaTaleil 000py10BaHuUs, BBISBIATH PE3EPBBI, OMPEALIIATh
IPUYMHBI CYIECTBYIOIIMX HEJOCTAaTKOB U HEMCIIPABHOCTEH B €ro paboTe, MPUHUMATh MEphI
110 UX YCTPAHEHUIO M MOBHIIEHUIO 3(pPEKTUBHOCTH UCTIONB30BAHUS
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Crpyk

TYpHBII IInanu-
3JIEMEHT | pyeMble pe3yJib- OueHouHbIE CpeACTBa
KOMIIETEH- | TaTbl 00y4eHUs
005051
3Hathb OCHOBHBIE  OII- | Ilepeuens meopemuyeckux 60npocos K 3auemy:
peneneHus u
MOHATUS TEOPUU 1 Opnnodasubiii TpanchopMaTop €O CTaIbHBIM Cep-
AIEKTPUUECKUX JCYHUKOM.
Lerned U dJeK- 2 Tpexdaszuble TpaHcPopMaTOphl: Ha3HAUEHHUE, KOH-
TPOMarHUTHBIX CTPYKIIHS, IPUHILIAI JEHCTBUS, OCHOBHBIEC IKCILTya-
YCTPOMCTB. TallMOHHBIE TAPAMETPBHI.
3 TlomydyeHue BpaIIAIOMIETOCS MArHUTHOTO TOJS B
TpexQa3HOH IEeMH.
4 AcCUHXpOHHBIC JBUTATENU: Ha3HAYCHHE, KOHCTPYK-
LU, IPUHLUI JEHCTBUS.
5 CnocoObl mycka U PEeryaupoBaHus CKOPOCTU ACHH-
XPOHHBIX JIBUTaTesei.
6 JlBurarenu MOCTOSHHOTO TOKAa: HA3HAYCHHE, KOHCT-
PYKIHS, CIOCOOBl BO30YXACHHS, OCHOBHBIE Xa-
PaKTEpUCTUKH.
Ymerb ONUCHIBATh Ilpumepnvle npakmuyeckue 3a0anus 0 3auema:.
anektpudeckoe | 1. Hauno: U,,0,=220 B, Uy, =127 B, S,,,=1100 BA.
COCTOSHHE IIE- OnpenenuTh HOMUHAIBHBIC TOKU MIEPBUYHON U BTOPUYHON 0OMOTOK
meif U DIeKTpo- TpaHchopmartopa u ko3 durmenT Tpanchopmanun K.
MATHUTHEIX l;OSeMy HOMI/IH\?HLHLIC TOKH HC paBHBI 11O BGJ'II/EIH/IHG?
N . OmgHOda3HeIi TpaHchOopMaTOp HOMUHATBFHON MOIIHOCTBIO
YCTPOUCTB. SnomM=600 kBA BKII0ueH B ceTh ¢ HanpsukeHueM U, ,,,=10 000 B.

HanpsokeHne Ha 3akuMax BTOpUIHOW 0OMOTKH Us,,0, =400 B. Ompe-
JIEITUTH YUCIIO0 BUTKOB IepBUIHON 00MOoTKH W1 11 K03 dutiieHT
tpaHchopmanuu K, eciiu 4uciio BATKOB BTOpHUHOI 00MoTKH W,=25.
3. Bo BTOpu4HOit 00MOTKE TpaHchopmaropa HaBoautcs I/1C

E,=100 B ¢ yacroroii f=50 I'u1.

Omnpenenuts 3/IC E,, ecin ammnTya HanpspKeHUs Ha IEPBHY-

HO¥ 00MOTKe HE U3MEHUTCH, a yacToTa Bo3pacteT 10 400 ['u?

4. TpaHcopMaTop UMEET CICAYIONUE TaHHbIC: S,,=10 000 BA,
P¢=200 Bt, P,=400 Bt. Onpenenuts KI1J] TpancdopmaTtopa mpu
cose=0,8 u =0,5.

5./IBUraTens MOCTOSTHHOTO TOKA IMapauIeIbHOTO BO30YKICHUS UMe-
et nmacnoptHeie gaHHbIE: Pyom=10 kBT, Uyom=220 B, laom=50 A,
Nrom=1000 06/mMuH, Rg=0,4 OMm.

OnpenenuTs YacTOTY BPAIICHHS KOS JBUTATEIS P UACATHHOM XO-
JIOCTOM XOJIE.

6. JIBurareib MOCTOSTHHOTO TOKA HE3aBUCHMOTO BO30YKICHUS UMEET
HOMHUHaJbHbIC HaHHbIC: Prom=55 kBT, UgoM=440 B, lgquom=140 A,
Rg=0,1 Om.

Onpenenuts mpoTrBo - JIC H AIeKTPOMArHUTHYIO MOIIIHOCTH JIBUTA-
Tesl.

7. JIBurartesib MOCTOSIHHOTO TOKA MapajuieIbHOTO BO30YKICHHS UMEET
HoMuHaneHbIE HaHHbE: Phyov=10 000 Bt, Ugom=220 B, lgom=55 A,
Naom=1000 06/MuH, Rg=0,4 Om, Rg=44 Owm.

Onpenenuts KITJI 1 1 MOMEHT BpallleHusl JBUTATEIS.

8. Jlpurarens mapajuieIbHOTO BO30YKICHHS UMEET HOMUHAIIBHEIC JTaH-
Hble: Prom=1,5 kBT, Ugom=110 B, lgom=18 A, Nom=3000 06/MuH,
Rg=104 Om, Rg=0,47 Owm.

Onpenenuth npotuBo — DJIC nBurarens 1 HOMAHAIBHBI MOMEHT Ha
Bay.
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9. HoMuHanmbHbIC JaHHBIC TBUTATENsI APAICIbHOTO BO30YKICHUS:
UHOM:1 10 B, IHOM:14 A, PHOM:LS KBT, R;[:(),SOM, RB:220 Om.
Omnpenenuts npotuBo — IJC mpu Harpyske paBHO 1g=1,51oMm.
10. Tpexda3Hblif aCHHXPOHHBIH ABUTATEIIh UIMEET HOMUHAIBHBIC TaH-
HbIE!
Prom=10 kBt, Urom=220/380 B, nHoM=950 06/mMuH, N=85%,
c0sp=0,681.
OrmnpenennuTs HOMHHAITBHYIO MOIIHOCTD TOTPEOICHHS SHEPTHH U3 CETH U
MOMEHT Ha BaJly JIBUTATEJNIs, €CJIM OOMOTKa CTaTOpa COCIMHEHA «3BE3-
0¥,
OHpeZle.HI/ITI) HOMHWHAJIbHYIO MOITHOCTDH HOTpe6J'IeHI/I§I OHEPIuu U3
CEeTH U TOJIHbIE MOTEPH YHEPTUH B BUTATENE, ecnu: pHoM=4,5 kBT,
k.1.a. n=90%.
12 MaxkcumanbHBII MOMEHT acHHXpOHHOTO apurarens 13Hwm mpu
Ul=Ulrom. Yemy on pasen npu U1=0,8Unom, ectu R2=const?
Baagern METOJaMH aHa-

mm3a  npocteiX | Ilepeuens mem nadopamopusix paoom :

anextpudeckux | l.MccnenoBanue onnodasznoro tpanchopmaropa;

ueneﬁ, HaBBIKa- Z.HCCHG,Z[OBB.HI/IG ACHMHXPOHHBIX ,Z[BHraTeHeﬁ C q)aSHBIM po-

MH HU3MEPEHHUIA | TOPOM.

AIEKTPUUYECKUX Ilepeuenv konmponvHuvix padom :

BEJINYHHBI. 1.Pacuer xapaktepuctuk TpexdaszHoro Tpancopmaropa.

0) Ilopsinox mpoBeaeHUs] MPOMEKYTOYHOH ATTECTALMM, NOKA3ATEJHM M KPUTEPHH
OLICHUBAHMS:

Jis mostyueHus 3a4era Mo JUCHUIUIMHE «JIEKTPOTEXHUKA M JIEKTPOHHMKa» 00ydaro-
HIMICS TOKa3bIBaET 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHNU UH(DOPMAILIMH, HaBblI-
KU peleHHs MPOCTHIX 3ajjau B 00JACTH 3JIEKTPOTEXHUKU U JEKTPOHUKH, YMEET MOJIb30BaATh-
Csl COBPEMEHHBIMHM CpEICTBaMU HH(OPMALMOHHBIX TEXHOJOTUHM, BJIAJEET MPAKTUYECKUMU
HaBBIKaMU pabOThI C IJEKTPOTEXHUYECKOH arnmapaTypo.

8 YueOHo-MeTOqMYeCcKOe U HHPOPMAIMOHHOE o0ecTedeHre TUCIHUTLTUHBI (MOTYJIs])

a) OcHoBHAas JMTEpaTypa:

1.21eKTpOTeXHUKa U OCHOBBI AeKTpoHUKH : yueOonuk / U. U. UBanos, I'. U. ConoBs-
eB, B. fI. ®ponos. — 10-e m3x., crep. — Cankr-IlerepOypr : Jlans, 2019. — 736 c. — ISBN
978-5-8114-0523-7. — Texkct : anextponHsii // JlaHb : 31eKTpOHHO-OMONIMOTEYHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/112073 (mara obparuenus: 26.09.2020). — Pexwum moc-
Tyla: JUIsl aBTOPU3. N0JIb30BaTENEN.

2.27eKTPOTEXHUKA M JJICKTpOHHUKA . ydeOHoe mocobue / M. C. Anucumona, 1. C.
ITormoBa. — Mocksa : MUCHUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. — Tekcr
onekTpoHHbi /[ Jlamb . sneKkTpoHHO-OMOnmoTeyHas — cucrema. —  URL:
https://e.lanbook.com/book/116939 (mara obOpamenus: 26.09.2020). — Pexxum goctyna: s
aBTOPH3. NIOJI30BATEIICH.

0) /lonoJHUTEIbHAS JINTEpaTypa:
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1.BBeenue B TeopeTHUECKYIO dNEKTpoTeXHUKY. Kypc monroroBku Gakanapos / FO.
A. berukos, B. M. 3onoraunkuii, E. b. ComoBsea, . I1. UepnbimeB. — Cankt-IletepOypr :
Jlanp, 2016. — 288 c¢. — ISBN 978-5-8114-2406-1. — Tekcr : anekTponHsiii // Jlaub : smek-
TpoHHO-Oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/89931 (mara obpaime-
Hust: 26.09.2020). — Pexum qoctyma: j1s aBTOpHU3. OJIb30BaTENICH.

2.D1IEeKTPOTEXHUKA U OCHOBBI 3JICKTPOHHKH : yueOHoe mocobue / H. B. benos, 10. C.
BonkoB. — Cankr-IlerepOypr : Jlanb, 2012. — 432 c. — ISBN 978-5-8114-1225-9. —
Tekcr : onekrponusii // Jlanb | 210eKTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/3553 (mata oOpamienust: 26.09.2020). — Pexum jpocryma: st
aBTOPU3. MOJIb30BATENCH.

B) YueOHbIe MOCOOUSI M METOAMYECKUE YKA3AHUS:

1. Xpammun, P.P. Dnexrpuueckue npuOOpel U U3MEPEHUS. | METOAMYECKHUE yKa3aHUs K
n1aboparopHoit pabore Ne 8 (ayx. 358) mo auciuminae “DIeKTPOTEXHUKA U OCHOBBI 3JIEKTPO-
HUKH ISl CTYJICHTOB HE3JICKTpOTexXHH4YeckuX cnenuanbHoctedd / P.P. Xpammun, I'.B. Io-
xuHa, T.II. Jlapuna, T.P. Xpammma ; MarHuToropckuii roc. TEXWYECKUU YH-T
um.I" . M.HocoBa. Marauroropck : MI'TY um. I"'.HocoBa, 2014.-24¢. :wi1.,rpad., CXeMBI. -
TeKcT: HemoCpeNCTBEHHBIN.

2.XpammuH, P.P. UccnenoBanue MuHENRHON 3JIEKTPUUYECKON LENH MMOCTOSHHOTO TOKa
. METOJIMYECKHE yKa3aHus K JiabopatopHoi padote Ne 1 (aya. 358) mo auciuminne “Diek-
TPOTEXHUKA U OCHOBBI IEKTPOHUKHU JUJISl CTYJIEHTOB HE3JIEKTPOTEXHUYECKUX CHEILUAIBbHO-
creit / P.P. Xpamiun, I'.B. lloxuna, T.I1. JlapuHa.;MarHuTOropckuii roc. TEXUUECKHA YH-T
um.I".M.HocoBa. Maruutoropck : MI'TY um. I'"'M.Hocoga, 2013.-17c¢. : wi.,rpad., CXeMBbI. -
TeKkcT: HemoCpPeNCTBEHHBIM.

3.XpammuH, P.P. UccnenoBanue JTUHEHHON 3JIEKTPUUYECKON II€NMU OAHO(A3HOTO CH-
HYCOUAAIBHOrO ToKa. KoMIeHcanns peakTUBHOM MOIIHOCTH.: METOJUYECKHE YKa3aHUs K Jia-
6oparopHoii pabore Ne 2 (aya. 358) mo mucturivHe “DJIEKTPOTEXHUKA U OCHOBBI DJIEKTPO-
HHUKU” JUIsl CTYACHTOB HEdJIEKTPOTeXHHYECKUX crenuanbroctei / P.P. Xpammmn, I'.B. Ilo-
xuHa, T.I1. Jlapuna ;Marautoropckuit roc. rexudecknid yH-T uM.I'.11.HocoBa. Maruuroropck
: MI'TY um. I'"'1.Hocoga, 2013.-20c. : un.,rpad., cxemsl. -TekcT: HermocpeACTBEHHBIH.

4. Xpamus, P.P. UccnenoBanue tpexdasHol 1Henu npu COSAUHEHUH MPUEMHHUKOB
JHEPIUU «3BE3JI0M: METOANYECKHE yKa3aHus K aboparopHoii padore Ne 4 (ayxa. 358) mo auc-
LHUIUTMHE “DJIEKTPOTEXHUKA U OCHOBBI ANEKTPOHUKHU IS CTYIE€HTOB HEAJIEKTPOTEXHUUYECKUX
crerpansHocteit / P.P. Xpamuun, I'.B. Illoxuna, T.I1. Jlapuna.;MarHuToropckuii roc. Texu-
yecknii yH-T uM.I.M.HocoBa. Marunutoropck : MITY wum. I'M.Hocosa, 2013.-14c.
WL, rpad., cxeMbl. -TeKCT: HEMOCPEICTBEHHBIH.

5.XpammuH, P.P. MccnenoBanne HyleBBIX CXEM BBIIPSAMIICHHS.: METOJUYECKHE YKa-
3aHus K JabopaTopHoit padote Ne 10 (ayn. 358) no aucuuruimHe “INIEKTPOTEXHUKA U OCHOBBI
SIIEKTPOHHUKHU” TSI CTYJACHTOB HEdJIEKTpOoTeXHUYeCKuX crermansaocteit / T.H. CoipomsTHu-
koBa, I'.B. Illoxuna, P.P. Xpammun, T.I1. Jlapuna .;MarHuToropckuii roc. TEXU4eCKUN yH-T
um.I".M.HocoBa. Maruutoropck : MI'TY um. I"'M.Hocogra, 2010.-17c¢. : wi.,rpad., CXeMBbI. -
TeKkcT: HemoCpeNCTBEHHBIM.

6.JIapuna. T.II. MccnenoBanne MOCTOBBIX M YIPABIISIEMBIX CXEM BBINPSAMIICHHUS.: Me-
TOJMYECKHE YKa3aHHs K JlaboparopHoi padore Ne 11 (ayn. 358) mo auciurmimae “DIeKTpo-
TEXHHKA ¥ OCHOBBI 3JICKTPOHHUKH™ [Tl CTYJCHTOB HEAICKTPOTEXHUYECKUX CHeIUaIbHOCTEN /
T.II. Jlapuna , T.H. CelpomarHukosa, I'.B. lloxuna, P.P. Xpammnn ;Marauroropckuii roc.
texudeckuid yH-T uM.I.M.HocoBa. Maraurtoropck : MI'TY um. I'".'I.HocoBa, 2010.-14 c. :
WiL.,rpad., cXeMbl. -TeKCT: HEMOCPEICTBECHHBIH.

7. Jlapuna. T.I1.UccnenoBanue omHoda3zHoro TpanchopMaropa.: METOJUUYECKUE YKa-
3aHus K JabopaTopHoit padote Ne 21 (ayn. 361) o aucuuruivHe “NEKTPOTEXHUKA U OCHOBBI
9JIEKTPOHUKHK” IS CTYJACHTOB HEIJIEKTpOTeXHUUeCKuX creruanbaocteit / T.I1. Jlapuna, P.P.
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https://e.lanbook.com/book/89931
https://e.lanbook.com/book/3553

XpammuH, I'.B. Illoxuna ;Marauroropckuii roc. rexuyeckuii yu-t um.I.M.HocoBa. Maruu-
toropck : MI'TY um. I"'M.HocoBa, 2012.-14 c. : un.,rpad., cxemsl. -TeKCT: HEMOCPEICTBEH-
HBIM.

8. Jlapuna. T.I1. MccnenoBanue aBUratesns MOCTOSHHOTO TOKAa HE3aBHCHUMOI'O BO30Y-
xaeHus. . MeToauyeckue ykasanus K jgaboparoproit pabore Ne 23 (ayxa. 361) mo aucuurum-
He “DIJIEKTPOTEXHUKA MU OCHOBBI JJIEKTPOHUKHU Ui CTYAEHTOB HEAIEKTPOTEXHUYECKUX CIIe-
nuaneHocTeit / T.II. Jlapuna, A.A. Yeproycos, I'.B. Illoxuna, T.H. CelpoMsTHHKOBA.
.;Marnutoropckuii roc. texudeckuii yH-T uM.I'.M.HocoBa. Marautoropck : MI'TY wum.
I"'.Hocoga, 2009.-13 c. : wi1.,rpad., cxemsl. -TeKcT: HemoCpeCTBCHHBIH.

9.UeproycoB, A.A. HccrnenoBanue Tpex(azHOro aCHHXPOHHOTO JBHUTATENs C (pa3HBIM
POTOPOM. : METOJMUECKUE YKa3aHUs K J1aboparopHoii padote Ne 24 (aya. 361) mo aucuuiuiu-
He “DIJIEKTPOTEXHUKA U OCHOBBI JIEKTPOHUKHU I CTYAEHTOB HEAIEKTPOTEXHUUYECKUX CIIe-
nuaneHocTeit /| A.A. UYeproycos, I'.B. Illoxuna, T.H. Csipomsraukosa, T.I1. Jlapu-
Ha.;Marnutoropckuii roc. texudeckuii yH-T uM.I.Ml.HocoBa. Maruutoropck : MI'TY um.
I''.Hocoga, 2009.-28 c. : wi.,rpad., cxeMmsl. -TeKCT: HETOCPEICTBEHHBIN

r) [lporpammuoe o0ecieuenne 1 UHTEpHET-pecypceh:

HaunmenoBanue Ne noroBopa Cpok neicTBus Jin-
110 LIEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
CBOOOJIHO pacmpocTpa-
FAR Manager wsiemoe TIO 06eccpoyHO
7Zip CBoOonHO pacmpocTpa- 6eccpouHO
HSIEMOE

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

HasBsanue Kkypca Cchblika

OnekTpoHHas 6a3a MepuoIMYECKUX U3-

nmanuii East View Information Services, OO0 hitps://dlib.eastview.com/

HamuonanwHast nH(POPMaIMOHHO-
aHaJUTUYeCKas cucreMa — Poccumiickuii WH-
Jiekc HayyHoro nutuposanus (PYHIL)

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

[Touckoras cucrema Akanemust Google

(Google Scholar) URL: https://scholar.google.ru/

Undpopmannonnas cucrema - Exunoe

URL: http://window.edu.ru/
OKHO JO0CTyIla K I/IHd)OpMaLII/IOHHBIM peECyp-

DJIEKTPOHHBIE PECYpChl  OUOTHOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. I'.1. HocoBa ult.asp

Poccuiickass T'ocynapctBeHnas Ouo6- https://www.rsl.ru/ru/4readers/catalo
auoteka. Karamoru ques/
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9. MaTepuajibHO-TEXHUYECKOe o0eclevyenne TUCUUIIMHBI (MOIYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJUTOPHUHN

OcHarieHue ayIuTOpuH

YueOHblE  ayAMTOpUU  JJIS
NPOBEJCHUS 3aHATHUH JICKIHOHHOTO
Tumna ayna.365

MynbTMeIMIHBIE CPEACTBA  XPAHEHHS,
nepeaayy U NpeacTaBieHnus HHPOopMaLuu

Yyebnas maboparopust IS
npoBeieHUsT J1TabopaTOpHBIX PadoT:
nabopaTopust dIEKTPUUYESCKHUX IICTIeH
ayn. 358

YHuBepcanbHbIN 1a00paTOPHBIN CTEH 1O
ANEKTPUUYECKUM LIETISIM, DJIEKTPOHUKE, SJIEKTPO-
U3MEpEHUsM 9 mit.

Harmnsigasie mocoOust —akartel-12 mir.

VYuebHas mabopartopust IS
MPOBEICHUS J1A0OPATOPHBIX PadOT:
nabopaTopusi DJICKTPUYECKUX Ma-
muH ayn .361

YHuBepcaabHbIN 1a00paTOPHBIN CTEH 10
ANEKTPUIECKUM MalTuHaM 9 1iT.
Harnsoaele mocobous-makarsl-12 .

YyeOHast ayuTopusi AJis IpoBee-
HUS TPAKTUYECKUX 3aHSITHH ,
CPYIIOBBIX U UHJIMBUAYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS
Y IIPOMEKYTOUHOM aTTeCTalluu ay/l.
357, 354, 358, 361

Jlocka, MyJIbTUMEIUWHBIM IPOEKTOP, IK-
paH

Ilomemenue s CcaMoOCTOS-

TEIHLHON PabOThI O0yUaAIOIUXCA Ay,
343

[TepcoHalIbHBIE KOMIIBIOTEPBI C IAKETOM
MS Office, Beixog0M B HTEpHET U OCTYIIOM B
AIIEKTPOHHYIO MH(OpPMAIIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

ITomenienne nsg XpaHeHUs U
npopHIAKTHIECKOTO 00CTYKUBAHUS
ydaeOHoro o6opynoBanus ayz. 356

Crennaxu, celibl A7 XpaHeHUs: yueOHOro
o0opyoBaHusl.

WHcTpyMeHTBI Ui peMOHTa J1JabopaTopHO-
ro 000pyAOBaHUs
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