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1. eans aucMnIMHbI

Ilenpto OCBOECHMSI AMCLMILIMHBI «OJIEKTPOTEXHUKA M D3JIEKTPOHUKA» SBIAETCA TEOPETHYECKAs MU
MpaKTHYecKas IMOArOTOBKAa OOydaroluXcsi B 00JacTU 3JEKTPOTEXHUKH U DJIEKTPOHUKU B TaKOM CTENEHH,
YTOObl OHM MOITIM OOOCHOBAaHHO BBIOMPATh HEOOXOAMMBIE MJISI ONPEAETICHHOIO TEXHOJOIMYECKOIo
rporecca 3eKTPOTEXHUUYECKUE, EKTPOHHBIE, AIEKTPOU3MEPUTENbHBIE MPU-00pbl U YCTPONCTBA, a TaKKe
YMEJH UX MPaBUIBHO 3KCILTYyaTHPOBATh

2. IlepeyeHb IUIAaHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO0 MCUHMIJIMHE, COOTHECEHHBIX € IJIAHHU-
PYeMbIMH pe3yJIbTATAMM OCBOEHHS 00Pa30BATEIbHON MPOrpaMMbl

[Ipouiecc u3yyeHus: TUCHUILIMHBI HampaBlieH Ha GopmupoBanue cieayroumx kommerenuuii OIT BO
Y OBJIQJICHHUE CJICIYIONIMMHE PE3yJIbTaTaMU 00yUEHUS TI0 JUCIUILTUHE:

Kon n HanmeHoBaHue Kon n HanmeHoBaHue [lepedyeHb TUTAHUPYEMBIX PE3YIIBTATOB O0yUCHHSI
KOMITETEHIINU UH/IUKATOpa JOCTHXKEHUS 0 JUCLUTUINHE
KOMITETCHIINN
OIIK-3 Cnocob6en | OIIK-3.2  Pa3pabarbiBaet | 3HaeT
UCTIOJIb30BATh 3HaHUS | TEXHOJIOTHYECKHUE METOABI pacueTa M JIJIEKTPHUUYECKHX H3MEPEHUH B
WH)XCHEPHBIX  IPOLECCOB | IPOLIECCHI C| LIemAX MOCTOSIHHOTO U IEPEMEHHOT0 TOKa
npu peeHnn | 00eCTieYeHueM  BBICOKOTO | yMeeT
npoeCcCHOHANBHBIX  3a]1a4 | yPOBHS UCIIONb30BAaTh METOJBl pacuera U U3MEpeHHi
u AKCILTyaTalluy | BHEProcOepeKeHUs U | TapaMeTPOB AEKTPUUYECKHUX IIETIeH MOCTOSIHHOTO U
COBPEMEHHOTO UCIIOJIb30BAaHUsl HOBEHIUX | IEPEMEHHOT0 TOKa
TEXHOJIOTHYECKOTO TOCTIDKEHUH TEXHUKU BJIajJleeT HABBIKAMU
o0opyaoBaHus u HaBbIKAMHM  JJIEKTPUYECKMX  H3MEpEeHuil B
npubopoB NPaKTUYECKUX LEISIX
[1K-3 Opranuzanus | [1K-3.1 IIpumensier | 3Haer
BEJICHUS METOIBI noaoopa U | METOJIBI pacueTa U noaoopa 31eKTpooOopy10BaHUS
TEXHOJIOTHYECKOTO SKCILTyaTaluu JUIL TEXHOJOTMYECKOTo Ipoliecca
mporecca B paMKax | TEXHOJIOTHYECKOTO ymeeT
MPUHATON opraHusanuu | 000py/1I0BaHuUs IpY | IPUMEHATh METOJAbl MOJ00pa M OIKCIUTyaTaluu
TEXHOJIOTHH TIPOW3BOJICTBA | TPOM3BOJICTBE  MPOAYKTOB | DIIEKTPOOOOPYAOBAHUS  JUISI  TEXHOJOTHYECKOTO
NPOAYKTOB NUTAHUS W3 | MUTAHUSA u3 | mporuecca
PaCTUTEIIEHOTO CHIPhS PaCTUTEIILHOTO CHIPhS BJIajieeT HABbIKAMU
HaBbIKAMU pacyeTa MOIIHOCTEH M  3arpy3Ku
ANIEKTPOOOOPYZIOBaHUSI B paMKax TPUHATOH B
OpraHu3alu TEXHOJIOTHH MIPOU3BOJICTBA
NPOAYKTOB MTUTAHUS U3 PACTUTEIBHOTO CHIPHS

3. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucuumimza
MIPOIPaMMBI.

«INEKTPOTEXHUKA M JIIEKTPOHUKA» SBIICTCS MUCIHMIUIMHONW OO0s3aTENHHOM YacTH

N3yuenne quCIUIIUHBI OCYIIECTBIISIETCS B 4cemecTpe(-ax).

Jlis OCBOEHUSI JTUCUUIUIMHBI «OJNEKTPOTEXHUKA U SJIEKTPOHHMKA» CTYJIEHThl HUCHOJIb3YIOT 3HAHMS,
YMEHUS ¥ HaBBIKH, COPMHUPOBAHHBIE B TIPOLIECCE U3YUCHUS JUCIUTUINH:

BBenenue B mpodeccnoHalbHYIO AESITETbHOCTD

OcHOBBI 00111IEH M HEOPTAHUYECKON XUMUHU

Opranuyeckas XUMHUsI
O3HakoMuTENbHAS TIP

aktukal puboBoicTBO

BBenenue B npodeccuoHaIbHYIO AEITEIbHOCTD
OcHOBBI 0011I€H ¥ HEOPTAHUYECKOW XUMUU

OpFaHI/ILIeCKaSI XHUMMUA

O3HaKOMHTEIBHAS HpaKTI/IKaBBeI[eHI/Ie B TCXHOJIOTUIO MPOAYKTOB IMUTAHUA




BBenenue B mpodeccnoHanbHYO0 AESITETbHOCTD

OcHOBBI 00111I€1 1 HEOPTAHUYECKON XUMUHU

Oprannueckast Xumus

OsnakomuTenpHas MpakTUKaOOIIast TEXHOIOTUS OTPACIH

BBenenue B mpodeccnoHaNbHYIO AESITETbHOCTD

OcHOBBI 00111IEH 1 HEOPTAHUYIECKON XUMUHU

Oprannueckast XuMust

OznakomuTenbHas MpakTukaOCHOBBI BUHOTPA1apCTBA

BBenenue B mpodeccnoHaNbHYIO AESITeTbHOCTD

OcHOBBI 0011IE# 1 HEOPTAHUYECKOW XUMHUH

Opranunueckast XumMust

OznakomuTenbHas MpakTUKaOCHOBBI CaI0BOJICTBA

BBenenue B mpodeccnoHaNbHYIO AESITeTbHOCTD

OcHOBBI 0011IEH 1 HEOPTAHUYECKOW XUMHUH

Opranuueckas Xumus

O3znakomuTenbHas NpakTukaO3HAKOMUTEIbHAS IPAKTUKA

BBenenue B mpodeccHoHANBHYO AESITeTbHOCTD

OcHOBBI 0011IEH 1 HEOPTAHUYECKOW XHUMHUH

Opranuueckast XuMust

O3nakomuTenbHasg npaktukal [pukiagnas MmexaHuka

OcBocHHE MUCHUTUTMHBI «DIEKTPOTEXHUKA W DJICKTPOHUKA» SIBISICTCS HEOOXOAMMOW OCHOBOW ISt
NOCJIETYOLIEr0 U3YYEHUS CIEAYIOINX JUCIMILIAH:

[ToaroToBka Kk ciaade u cada rocy1apcCTBEHHOTO dK3aMeHa

BrinonHeHne ¥ 3aIuTa BBITYCKHON KBaTU(UKAITMOHHON pabOThI

[IpoekTrpoBanue u 000pyAOBaHUE TEXHOJIOTHYECKUX O0BEKTOB

Hayuno-uccnenoBarenbckas pabora

[IpenaumnioMHas MpakTUKa, B TOM YHCJIe HAYYHO-HCCIeAoBaTeIbCcKas paboTa

ArpoHomus

IInmeBast xumus

[IporpammupoBaHue ypoxkKaeB MI010BO-STOAHBIX KYJIbTYp

[TumeBast MUKpOOUOIOTHS

buoTtexHonOrNYeCKue OCHOBBI TEXHOJIOTHUH OPOIUIBHBIX MPOU3BOACTB U BUHO/IETHE

TexHonornyeckue [00aBKM W yIy4IIUTENW JUIsI TPOU3BOACTBA MPOAYKTOB TIHUTAHUS U3
pPacTUTEIBHOTO ChIPhS

TexHonorus 0e3aaKOroMbHBIX U JeUeOHBIX HATUTKOB

JlerycTanmoHHasi OIleHKa U MPUHIUIIBI OPTAHU3ALUN JIeTYCTaIUM

TexHomorrs 3K30THYECKUX HAIUTKOB

[Ipoueccsl u anmapaTsl NUILIEBBIX TPOU3BOACTB

TexHomornyeckoe 000pya0BaHUE

[TpoMbIIITIEHHOE CTPOUTENBCTBO M HHXKEHEPHOE 000pyI0BaHUE

TexHonorusa KoKreiein

TexHomorus cuupTa U JTUKEPOBOJAOYHOTO MTPOU3BOACTBA

[IpoekTHO-TeXHOIOrHYECKas MPaKTUKa

Bunonenue 3apy0OexHBIX CTpaH

TexHonorvs N1Ba U NUBHBIX HAITUTKOB

TexHosmornu BUHOAENUSA

4. O0beM QUCHUILIMHBI B 3aYeTHBIX €JIMHMIAX C YKa3aHMEM KOJIU4YeCTBa aKaJeMHUYEeCKHX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 PpaldoTy ¢ o0ydamomuxcsi ¢ mnpenoaasBarteneM (M0 BUAAM Y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITEJILHYIO padoTy 00y4aronmuxcst

OOm1ast TpyI0EMKOCTb JUCIHILIMHBI «DIEKTPOTEXHUKA U 3JIEKTPOHUKA» B COOTBETCTBHU C paboumm
y4€OHBIM IIUIAHOM U €€ paclpe/ieieHue 10 BUaM paboT MpeICTaBICHbI HIKE.

| Cemectp | Tpynoemk | KonrakTHas paboTa ¢ mpermnogaBaTesieM, 4ac | CamocTtos- | KouTposnsb, | dopma




MIPOMEXYTOUHON
0CTh JIeK- MpakTHYeckue | JabopaTopHbIE TeNbHas pa- yac aTTeCTaIln
qac/3.e. banzest 3aHATHUA 3aHATHAL 6ota, gac (dpopma
KOHTPOJIS)
4 108/3 36 54 18 3a
B T.4. 9aCOB!
B WHTEPAKTHBHOM 8 8
bopme
MIPAKTUYECKOMN
p 18 18 18
MIOJTOTOBKH
TpysoeMKk BHeaynuTopHas KOHTaKTHas paboTa ¢ IpenojaBaTeseM, yac/yel
Cemectp OCThb Kypcosas Kypcosoit 3auer JuddepenmpoBan Koncynpranuu SKsaMen
qac/3.e. pabora MPOCKT HBIN 3auer nepea 9K3aMeHOM
4 108/3 0.12

5. Copnep:xanne AUCHHMILVIMHBI, CTPYKTYPHPOBaHHOe IO TemaM (pa3gejiaM) ¢ YKa3aHMeM OTBe-
JAEHHOI0 HAa HUX KOJIMYeCTBA aKaJleMUYeCKHX YaCOB M BHI0B y4eOHbIX 3aHATHI

KomnuectBo yacos
OmueHo4HOE Kon
PopmI cu €IICTBO WHIUKAT
. CemuHapck c< TeKyILero P
3] e 3aHATHA | S KOHTPOIIS IPOBEPKH 0poB
Ne HaumeHnoBaHue pasjena/TemMbl g o pe3yIpTaToB JTOCTIDK
(5] = ° S « | YCIEBAacMOCTH U
@) o = Q = g = o JTOCTUKEHUS CHUA
5 5 > 4 & © | MpOMeXyTOYHON
o 5 S = S Q9 WHJUKATOPOB KOMIIETe
A 9 o & 58 aTTeCTalUN . .
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g g =
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< S &)
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= =
1. |1 pa3men. DnekTpuyecKue Menu
Beenenne. OOmue cBeneHUs o
HPOU3BOJICTBE, nepenaue, Kontposbras
1.1. 4 6 2 4 1 KT 1 pabora
pacnpeneneHuy U TOTpedIeHUun
JJIEKTPUYECKON SHEPIUU.
OcHoBBI AIEKTPUIECKUX KoHTpobHas
1.2. |u3MepeHuit Toka, HanpsbkeHUs u| 4 6 2 4 1 KT 1 pabora
MOIIHO-CTH.
Mertoast pacuera
SIEKTPHYECKHX IIeNel: MeTo Konrponbras
1.3. 4 6 2 4 1 KT 1 pabora
3akoHOB  Kupxrogda,  meron
KOHTYPHBIX TOKOB.
Onnodasuble SIEKTPHYECKH Konrposnbras
1.4. Hem 4 6 2 4 1 KT 1 pabora
Kontponsnas
1.5. |Pe3onaHC HaNpsOKEHUA U TOKOB 4 6 2 4 1 KT 1 pa6ora
OO6mue cBeeHus 0 Tpex(pasHbIX KontponbHas
1.6. 4 6 2 4 1 KT 1 pabora
ANEKTPUUYECKUX LIETISX.
CoennHenus 3Be31a u Konrposbhas
1.7. 4 8 4 4 2 KT 1 pabora
TPEYTOJIbHUK
2 pa3zaen. DIeKTpOMarHuTHbIE
2. |ycTpoHCTBa U 3JIEKTpHUECKHUE
MallINHBI
VYerpoiicTso, [IPUHLIMIT
JeNcTBUA OCHOBHBIE
2.1. ’ 4 8 4 4 2
XapaKTEPUCTUKH
TpaHcGHOpMaTOpPOB
DJIeKTpUYECKHE MAalIUHbI KonrponbHas
2.2. 4 8 4 4 2 KT 2 pabora
MIOCTOSTHHOTO TOKa




KontpomnbHas
OnexTpuuecKue MalIfHbI p
2.3. NEPEMEHHOTO TOKA 4 8 4 4 2 KT2 pabora
3. |3 pa3nen. OCHOBBI ANEKTPOHUKU
KontpomnbHas
31 3J'I€M€“HTHa$I 6aza D2JIEKTPOHHBIX 4 14 4 10 ) KT 3 baGora
YCTPOMICTB
KouTtponbnas
30 Mukporporeccopsl ul o, ] 4 4 5 KT 3 paGora
MHUKPOKOHTPOJIIIEPHI
[TpoMexxyTouHas aTTecTalys 3a
Hroro 108 | 36 54 18
Hroro 108 | 36 54 18

5.1. JIeKuMOHHBIH KypC ¢ yKa3aHHeM BHI0B HHTCPAKTHBHOI (pOPMBI NPOBeICHUS 3aHATHI

Bcero,
Tema nexuuu (v/vnu
4acoB / 4acoB
HAaMMEHOBAaHHE pa3Jien)
. CopepxaHue TEMBI MHTEPAaKTUBHBIX
(BMJ MHTEPAKTUBHOU (HhOPMBI .
N (u/unu pasnena) 3aHATUI/
IPOBECHUS 3aHATUI)/
MpaKkTUYeCcKas
(mpakTUYeckasi MOArOTOBKA)
MOATOTOBKA
Beenenne. O6mme ceemenust | OOlIMe cBeieHUs O TPOU3BOJACTBE, Iepeaaue,
O IIpOM3BOJACTBE, epeaayue, |paclupCaCICHIN H HOTpCﬁJ‘IeHI/II/I SHGKTqueCKOﬁ
pacrpeaeneHud u SHEpPTUHu. 3aKOHBI ANEKTPUUECKUX nenen 2/-
NOTPEOICHUH DIEKTPUUYECKON | TOCTOSTHHOTO TOKA.
SHEPTHUH.
OCHOBBI DIIEKTPUUECKHUX OCHOBBI ~ DJIEKTPUYECKHX  M3MEPEHHH  TOKa,
U3MEPEHHH TOKa, HaIPsKEHUs 1 MOIIHO-CTH. 2/1
HaIpsHKEHUS U MOITHO-CTH.
Merosl pacueTa Metonpl pacyeTa JIEKTPUYECKUX IIENeH: METO.
SIIEKTPUYECKHX IIeTeii: MeToy | 3akoHOB Kupxroga, MeToJ KOHTYpPHBIX TOKOB. 2/
3akoHOB Kupxroda, meton
KOHTYPHBIX TOKOB.
Onnodasnele snekrpudeckn | OqHOMA3HEIE JIEKTPUYECKH LIEIH. 9/
LEIH.
Pezonanc HaHpﬂ)I(eHI/Iﬁ u Pe3onanc HaHpH)KeHI/H\/JI U TOKOB: YCJIOBUA U 9/
TOKOB CJIE/ICTBHUSL.
OO6mue cBeneHus o OOmue cBeneHuss O Tpex(as3HbIX DSICKTPUUECKUX
Tpex(a3HbIX AEKTPUUYCCKHUX | LCTIAX. 2/-
LEIsX.
Coenuuenus 38e3/1a U CoenuHeHus 3Be3/1a U TPEYTOJIbHUK 4/
TPEYTOJIbHUK
VY CTpoiCTBO, IPUHIMIT YcerpolicTBO,  NPUHUMN — JACHCTBHUS,  OCHOBHBIC
neiiCTBHS, OCHOBHBIC XapaKTe-pUCTUKH TpaHcGopMaToOpOB. 41
XapaKTEePUCTUKHU ABTOTpaHC(l)OpMaTOpI)I, HU3MCPUTCIIbHBIC
TparncGopmMaTopoB TpaHC(HOPMATOPBI
YCTpolcTBO, NPUHLMIT  JEW-CTBUS, OCHOBHBIE
SHCKTpI/I‘IeCKI/Ie MAaIlINHBI XapaKTCPUCTUKH SJIICKTPUUCCKUX MalInH 4/1
IIOCTOSTHHOTO TOKAa IIOCTOAHHOI'O TOKaA:
TeHEepaToOpOB U JBUTATENIEH
YcTpolicTBO, MPUHIUIT  JE€W-CTBUS, OCHOBHBIC
SJ'ICKTpI/I‘IeCKI/Ie MAaIlINHBI XapaKTCPUCTUKHA SJICKTPUUYCCKUX MalIruH 4/1

NEPpCMCHHOT'O TOKa

IIEPEMEHHOI0 TOKA: ACUMHXPOHHBIE U CUHXPOH-HBIC
JBUTaTENIA U TEHEPATOPBHL.




OneMeHTHas baza SJICKTPOH-HBIX YCTpOﬁCTB:
DneMedTHas 0aza ANOAbI W TPaH3HUCTOPBHI. O6HH/IC CBC-ICHUA O 4/2
ANEKTPOHHBIX YCTPOﬁCTB BBIIIPAMUTEIAX, TPAaH3UCTOPHBIX H OICpallMOHHBIX
YCUIIUTECIIAX.
MHKpOHpOHeCCOpBI U MHKPOKOHTPOJIJICPHLI, UX HC-
MHKponpoueccopIﬂ u IIOJIb30BaHUC B TCXHOJIOINYCCKHX mnmpouneccax. 4/2
MUKPOKOHTPOJUIEPHI CprK—Typa MHKPOKOHTPOJLICPA. BBCI[@HI/IC B
IIporpaMMHUpOBaHNE
Hroro 36

5.2.2. JlabopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/I0B NPOBeACHNS 3aHATHII B HUHTEPAKTUBHOM (popme

4acoB / 4aCOB MHTEPAKTHBHBIX

Bcero,

HanmenoBanue ®opMbl IPOBEACHUS U TEMBbI 3aHITUI 9
. 3aHATUN/ TpaKTHYeCKas
paszznena (BUI MHTEPAKTUBHON (POPMBI IPOBEICHUS HOJITOTOBKA
JUCITUTUTHBI 3aHATUHN )/(TIpaKTUYECKas TOATOTOBKA)
BUJ 9achl
Brenenue. O6mue
CBEJICHUS O
MPOU3BOJICTBE,
nepeaaue
peaate, Uccnenosanue 3axkona Oma 11a0. 4
pacrpeeieHuH 1
noTpebIeHun
AIEKTPUYECKOMN
SHEPrUHu.
OCHOBBI
ANMEKTPUUECKHUX
. HccnenoBanue cMEMIaHHOTO COSUHEHUS
U3MEpEeHHi TOKa, nab. 4
pEe3UCTOpPOB
HaTpPsDKEHUS U
MOIIIHO-CTH.
Mertob! pacueTa
ANMEKTPUICCKHUX
enei: MeTox [TocnenoBarenbHOE COENMHEHNE PE3UCTOPA U a6 4
3akoHOB Kupxroda, KaTYILIKH UHIYKTUBHOCTHU )
METO]T KOHTYPHBIX
TOKOB.
Onnodazubie IlocenoBaTeabHOE COEIUHEHNE a6 4
ANEKTPUUECKH LIeTIH. KOH/ICHCATOpa U KaTYIIKU WHIYKTUBHOCTH. '
Pe3onanc .
. HccenenoBanue pe3oHaHca HAPSKEHUN na0. 4
HaMpsHKEHUH U TOKOB
OOmue cBeIeHUs O
Tpexda3HbIX Tpexdaznas Harpys3ka, COSJMHEHHAS [0 CXEME 136 4
ANMEKTPUUECKHUX «3BE371a» ’
LeMsX.
Coenunenus 3Be31a | TpexdasHas Harpy3Ka, COSIMHEHHAs 10 CXeMe a6 4
U TPEYTOJIbHUK «TPEYTOIBHUK '
YcrpolicTBo,
MPUHINN JEUCTBUS
PUHIHI 1 ’ UccnenoBanue paboTel 0gHO(A3HOTO
OCHOBHEIC nab. 4
TpaHncpopmaropa
XapaKTePUCTUKH
TpaHcGopmMaTopoB
DnexTpudecKue HccnenoBanue mycka ABUraTesis MOCTOSHHOTO a6 4
MAaIlIHHBI toka (IIIT) )




IIOCTOAHHOI'O TOKa

DneKTpudecKue HccnenoBanue mycka Tpex@a3Horo
MaITuHbI acuHxpoHHoTo aurarens (A/Jl) nao. 4
NEPEMEHHOTO TOKa C KOPOTKO3aMKHYTBIM POTOPOM
DnemeHTHas O6a3a
HccnenoBanue oaHO(}a3HOTO MOCTOBOTO
ANMEKTPOHHBIX nao. 4
. BBITIPSIMUTETIS
YCTpPOICTB
DnemeHTHas O6a3a
AIEKTPOHHBIX UccnenoBanue onepalioOHHOIO YCHITATEIA nao. 4
YCTPOWCTB
DnemeHTHas 6a3a
SICKTPOHHBIX HccnenoBanue OCHOBHBIX JIOTHUECKHUX 146, )
N anemenToB U, 1JIN, HE
YCTPOWCTB
Mukponpoueccopsl
u [IporpamMmmupoBanre MUKPOKOHTpOJLIIEpA na0. 4
MUKPOKOHTPOJLIEPHI
5.3. Kypcosoii npoekT (padora) y4eOHbIM INIAHOM He NPe1yCMOTPEH
5.4. CamocrositeibHasi padora o0y4aromerocs
TeMbl /UK BUIBI CAMOCTOSTEIIEHONW PabOTHI Yacsl
OO6mue cBefeHus 0 MPOU3BOCTBE, Niepeade, pacipeaesieHU U MoTpediIeHnn 1
IEKTPUUECKON SHEPTUU. 3aKOHBI AEKTPUUECKUX 1IETIEH MOCTOSHHOIO TOKA.
OCHOBBI 3JIEKTPUYECKUX U3MEPEHUN TOKA, HAIPSHKEHUS] M MOILLHOCTH:
KJ1acCU(UKAIHS AIEKTPOU3MEPUTENLHBIX IPHOOPOB, METOIBI H3MEPEHHS U 1
CUCTEMBbI U3MEPEHUSI.
MeTtobl pacuera 3JEeKTpUUYECKUX Lienel: MeTo]1 3akoHoB Kupxroda, meron 1
KOHTYPHBIX TOKOB.
OnHoda3zHble MEKTPHUUECKH LIETH: aKTUBHAS, MHIYKTUBHAs, EMKOCTHAS 1
CMeElIaHHas Harpy3kKa.
Pe3onaHc HanpsKeHUI U TOKOB: YCIOBHS U CJIEICTBHUSL. 1




OO6mmume cBeaeHUs 0 TpeX(pa3HBIX MECKTPUICCKUX ICTIAX.

CoenuHeHus 3Be3/1a ¥ TPEYTOIBHUK. MOITHOCTH Tpex(a3zHOU IIETIH.

VY CcTpoicTBO, MPUHIIMIT AEMCTBHSI, OCHOBHBIE XapaKTe-PUCTUKH TPaHCPOPMATOPOB.
ABTOTpaHc(hopMaTOphl, U3MEPHUTEIbHBIE TPAHC(HOPMATOPHI

Y CTpocTBO, IPUHIUIT JCHCTBUS, OCHOBHBIE XapaKTEPUCTUKHU NIEKTPUUECKHUX
MaIlIMH [TOCTOSIHHOTO TOKa

Y eTpoicTBO, IPUHIUIT JEHCTBUSA, OCHOBHBIE XapaKTEPUCTUKU NIEKTPUUECKHUX
MaIlIMH [IEPEMEHHOI0 TOKA: aCHHXPOHHBIE U CHHXPOHHBIE ABUTaTENIN U
TreHEPaTOPbI

DeMeHTHI U yCTPOUCTBa LU(POBOM TEXHUKHU: JIOTUUECKUE IIEMEHTHI, TPUITEPHI,
PErUCTPBI, CYETYUKH UM-ITYJIBCOB M JIp.

Muxkpornpoleccopbl U MUKPOKOHTPOJUIEPHI, UX UC-TIOJIb30BAaHUE B
TEXHOJIOTHYeCcKuX npoiieccax. CTpykTypa MUKpOKOHTpoJuiepa. Benenue B
IPOrpaMMHUpPOBAHHE




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCHUILINHE

VYyebHO-MeTOAMYECKOE  O0OECTeUeHne I CaMOCTOATEIbHOW  paboThl  O0ydaromierocss 1o
TUCIUIUIMHE  «OJEKTPOTEXHUKA M DIEKTPOHHKA» pPa3MElIeHO B  AJIEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTenbHON cpe-Ae YHUBEpPCUTETa W JOCTYIHO A OOyYarolIerocss 4epe3 ero JUYHBbIA KaOMHET Ha
caiite YHuBepcurera. YueOHO-MeToInYecKkoe 00ecreyeHne BKIIF0YaeT:

1. Pabouyto mporpaMmMy TUCIHMILTHHBI « IEKTPOTEXHUKA U DJICKTPOHUKAY.

2.Meronuyeckue PEKOMEHIAIMU [UJIsl OPTaHU3AIMH CaMOCTOSITENbHON paboThl oOywaromierocs Mo
TMCIUTUIAHE «DIEKTPOTEXHUKA U IIEKTPOHHUKAY.

3. Meroauyeckue peKOMEHIAIMU 0 BHINOTHEHHUIO MHUCBMEHHBIX paboT (KOHTponbHas padora) (mpu
HaJU4MH).

4. Meronuyeckue pPEKOMEHIAIMHM TIO BBIMIOJHEHUIO KOHTPOJBHON pPaOOTHl CTYJEHTaMH 3a0YHOM
(hopMbI 00yueHUs (IIPH HATTUYUHN)

5. Meronuyeckue yka3aHus MO BBITOJIHEHUIO KypCOBOM paboThl (MpoekTa) (Ipy HAJTUYUN).

JIisi  yCTIeNTHOTO  OCBOEHHS JIUCIUIUTUHBI, HEOOXOIMMO CaMOCTOSITETIbHO JIETaJbHO HW3YYUTh
MpEICTaBICHHBIE TEMBI IO PEKOMEHTyEeMbIM HCTOYHUKAM UH(pOpMAaIIiu:

PekoMeHyeMbie HCTOYHUKH WH(OPMALIAN
(Ne ucrouHmKa)

TeMmsbl AJI1 CaMOCTOATCIIBHOI'O N3YUYCHUSA

n/n OCHOBHas JOITOJIHUTCIIbHAsA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PIIJI) (u3 .8 PIIM)

Beenenue. OO0mue  cBegeHUST O
MIPOU3BOJCTBE, nepenaye,
pacrnpeneeHun " noTpeOaeHun
aneKkTpudeckor  sHepruu. . OOmue
1 |cBemeHuss o NPOU3BOJICTBE, Iepenade,
pacrpeaeeHun u noTpedIeHuN
AIEKTPUUECKOU SHEPrUHU. 3aKOHBI
ANIEKTPUYECKUX  IeMeld  MOCTOSHHOTO
TOKa.

OCHOBBI  DIEKTPUUYECKUX  U3MEPEHHIA
TOKa, HANpPSHKEHUS W MOIIHO-CTH.
OCHOBBI  DNIEKTPUUYECKUX  U3MEPECHHIA
TOKa, HANPSHKCHHS W MOIIHOCTH:
KIIacCU(p UKL
AIIEKTPOU3MEPUTEITHHBIX prOOpOB,
METOJIbI ~ HM3MEPEHUsT U  CHCTEMBI
U3MEpEHUSI.

MeTto b1 pacuera ANEKTPUIECKHIX
nernen: wMeton 3akoHOB  Kupxroda,
MCTOJ  KOHTYPHBIX TOKOB.. MCTO,Z[BI
pacueTa SIIEKTPUYECKHX IETei: MEeTO]
3akoHOB Kupxroga, MeTon KOHTYPHBIX
TOKOB.

OnHodaszHple ANEKTPUYECKH  IIETIH.
OnHodazHple  ANEKTPUYECKH  LEMU:
AKTHBHAsd, HWHAYKTHBHasA, CMKOCTHAasd H
CMeIIaHHAasl Harpy3Ka.

Pesonanc  HampsbkeHMH M TOKOB.
5 |Pe3onHanc  HampspKeHUH W TOKOB:
YCIJIOBUS U CIIEJICTBUSI.

O6mue cBemeHus o0  Tpex(aszHbIX
6 | DJIIEKTPUYECKHX LETIAX. . OOmme
CBEICHUS 0 Tpex(azHbIX




QJICKTPUUYCCKUX LCTIAX.

CoennHeHns 3B€3a U TPEYTOJIBHUK
7 |. CoenuHeHusi 3Be37a U TPEYTOJIbHUK.
MonHocTh Tpexga3zHoH 1enH.

YcerpoiictBo, MPUHIIATT JIeHCTBHS,
OCHOBHBIE XapaKTePUCTHKHU
TpaHchopMaTopoB. VYcrpolicTBo,
8 |mpuHLMI JEHCTBUS, OCHOBHBIE XapaKTe
-pUCTHUKHU TpanchopmMaTopoOB.
ABTOTpanchopmMaTopsl,

M3MEpUTeIIbHbIE TpaHCPOPMATOPHI

DNEKTPUUECKUE MAIIMHBI [MOCTOSHHOTO
TOKa. YCTpOMCTBO, MPUHIMUIT JEHCTBUS,

9 |ocHoBHBIE XapaKTePUCTUKHU
ANMEKTPUYECKUX MAIIUH OCTOSIHHOTO
TOKa

DNEKTPUYECKUE MAIIUHBI MEPEMEHHOTO
TOKa. YCTPOWCTBO, MPUHUMUIT JEHUCTBUS,
OCHOBHBIE XapaKTePUCTUKU

10 ANIEKTPUYECKUX MAIUH TEPEMEHHOTO
TOKa: AaCHHXPOHHBIE M CHHXPOHHBIE
JIBUTATENN U TE€HEPATOPbI
OnemeHTHas 6a3a JIEKTPOHHBIX
YCTPOMCTB. DJEMEHTbl U YCTPOMCTBA

11 |uudpooit TEXHUKU: JIOTUYECKUE
AIIEMEHTBHI, TPUITEPBI, perucTpsl,
CUETYMKHU MM-ITyJIbCOB U JIp.
Mukponpoueccopsl 51
MHUKPOKOHTPOJIEPHI .
Mukponpoueccopsl 51

1o |MMKPOKOHTpOILIEPSI, ux uc-
[0JIb30BAHHE B TEXHOJIOTMYECKUX
poreccax. Crpykrypa
MHUKPOKOHTPOJLIEPA. Beenenue B
IIPOrpaMMUPOBaHUE

7. ®OHA OLEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB) /JIsi INPOBEICHHUS IPOMEKYTOYHOH AaT-
TecTalMu 00y4aromuXxcst 0 AUCHUIINHE «DJIEKTPOTEXHUKA M JICKTPOHUKA»

7.1. IlepeyeHb WHAMKATOPOB KOMIETEHHHH ¢ yKa3aHHeM 3TanoB HX (OPMUPOBaHMS B mpolecce
OCBOEHHS 00pa30BaTEIbLHOI MPOrPaMMBbl

JMCIUIINHBL/37€MEHTBI
MIPOTrpaMMBbI (TIPAKTHKH, 1 P 3 4
I'UA), yuacTBylomue B
(hopMHpOBaHUY HHIUKATOPA
KOMITETEH-1IUH 1 2 3 4 5 6 7 8

WNHnukaTop KoMIETeHIUN
(kxon u coneprKaHue)

I/IH)KeHepHaH IIOJAroTOBKa X X X

OTIK-3.2:Paspabatsiaet HayuHo-uccaemoBarenbekas
TEXHOJIOTHYECKHE X

pabora
MIPOIIECCHI C 00CCIICYCHUEM
[peaaumioMHas MpaKkTHKA,
BBICOKOT'O YPOBHS
B TOM YHCJIC Hay4HO- X

SHEProcOepeKEeHUs 1

N nccienoBaTeNbekas pabora
HCIOJIh30BAHUS HOBSHIITUX

JOCTHKEHMI TeXHHKH ITpoeKTHO-TEXHOMOTUYECKAST X X
HPaKTHKa

[1K-3.1:TIpumenser MmxeHepHas IOATOTOBKA X X X

METO/Ibl oI00pa 1 Hay4no-uccnenoBarenbckas

9KCIUTyaTalluu pabota X

TEXHOJIOTHYECKOTO OO01mas TEXHOJIOTHS OTPaCIH X




JMCIUIIINHBL/37IEMEHTHI
MPOrPaMMBI (TIPAKTUKH, 1 2 3 4
I'"A), ygacTBytomue B
(hopMUpOBaHUH HHANKATOPA
KOMITeTCH-1IH 1 2 3 4 5 6 7 8

WHauKaTop KOMIIETCHIUH
(xom 1 conepkaHue)

O3HaKOMHTEIIbHAS TMpaKTUKa
Hpe[[}II/IHHOMHaSI IMpaKTHKa,

B TOM YHCJIC HAYYHO- X
HCCICA0BATCIbCKasA pa60Ta

IIpoexTupoBanue u
obopyznoBaHne X X
TEXHOJOTHUECKUX 00HEKTOB

000pyK0BaHMS HIPH IIpOEKTHO-TEXHOIOTHYECKAs

X X
MPOU3BO/JICTBE MPOAYKTOB NpaKTHKa
IIUTAHUA U3 paCTI/ITCJ'[I)HOFO
IIpoueccel u annapatsl
CBIPbS X
MUIIEBBIX TPOU3BOJICTB
Temnmo- n XTagoTEeXHUKA X
TexHonornyeckas mpakTuka X X
TexHomornueckoe X X
o0opynoBaHue
TexHom0THs OPOIMIBHBIX
X X X X X X X

IIPOU3BOACTB U BUHOJCIIUC

7.2. Kputepum ¥ INKaJbl OIEHUBAHHUSA YPOBHS YCBOECHHSl WHIMKATOPA KOMIIETEHIHii, ompene-
JISIIONIME NMPOLeAYPhI OlleHUBAHUS 3HAHUI, YMEHUIl, HABLIKOB U (UJIN) ONBITA JeSITeJIbHOCTH

OrneHka 3HaHWA, YMEHUW W HAaBBIKOB M (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOIIMX OTaIlbI
(dbopMUpoBaHHS KOMIETCHIMA MO TUCIUIUIMHE «DIEKTPOTEXHHKA W AJIEKTPOHUKA» MPOBOAMTCS B (opMme
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOMN aTTeCTAIIH.

Tekymuii KOHTPOIL MPOBOJUTCS B TEUCHHE CEMECTpa C LEJIbI0 OMPENETICHHUS YPOBHS YCBOCHHS
oOyJaromuMucs  3HaHWW, (QOPMUPOBAHWUS YMEHMM ¥  HABBIKOB, CBOCBPEMEHHOTO  BBISIBICHUS
MpernojaBaTelieM HEJOCTAaTKOB B IMOATOTOBKE OOydYalOMUXCS ¥ TPUHATHS HEOOXOTUMBIX Mep 1o &
KOPPEKTHUPOBKE, a TaKXe JJII COBEPIICHCTBOBAHUSA METOIAMKHA OOY4YEHUsS, OpraHH3allud Y4eOHOU paboOThI H
OKa3aHUsl MHAUBHUIyAIbHON MOMOIIN 00y4YaromeMycsl.

[IpomexxyTouHast arrectanusi MO AWCIHUIUIMHE «DJEKTPOTEXHUKA M DJICKTPOHHMKA» MPOBOJIUTCS B
BHC 3a4eT.

3a 3HaHMS, YMEHUS U HABBIKH, IPUOOPETEHHBIC CTYJICHTAMU B MEPHOJI UX OOYUYEHUS, BHICTABIISIOTCS
onenkn «3AUTEHO», «<HE 3AUTEHO». (wmu «OTJIMYHO», «XOPOLIO», «YAOBJIETBOPUTEJIb-
HO», «HEYJIOBJIETBOPUTEJIbHO» st nuddepeHnupoBaHHOro 3auera/sK3aMeHa)

Jlnis olleHWBaHUsl 3HAHWM, YMEHUN, HAaBBIKOB U (WMJIU) OMBITA ACSITEILHOCTH B YHUBEPCHUTETE MPHUME-
HAETCS OaJNIbHO-PEUTHHIOBasi CHCTEMa OIICHKM KadecTBa OCBOCHHS O0pa30BaTEIbHON IMPOTPAMMBI.
OrneHka TPOBOAUTCS TPHU MPOBEIECHUU TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOYHBIX aTTeCTalul
oOyvaronuxcsi. PelTHHTOBass OlLIGHKa 3HAHUNM SBJISICTCS HMHTETPUPOBAHHBIM IIOKA3aTEIeM KadecTBa
TEOpPETUYE-CKUX U MPAKTUYECKUX 3HAHUHN M HaBBIKOB CTYJICHTOB IO TUCITUTLINHE.

CocraB 0aJJIbHO-PEHTUHIOBOM OLIEHKHU CTY/IEeHTOB 04HOI GopMbI 00yUeHUs

s ctyaeHToB o4HOW (DOpMBI OOYYCHHS 3HAHUS 1O OCBAaWBAEMbIM KOMIICTCHIHSIM (OPMHUPYIOTCS
HAa JICKIMOHHBIX U MPAKTUYECKUX 3aHATHUAX, a TAKXKE B IPOLIECCE CAMOCTOSTENIbHON MOATOTOBKH.

B cooTBeTCTBHM C OAUTBHO-PEUTUHTOBOM CHUCTEMOW OIEHKH, NMPUHITONH B YHHBEPCUTETE CTYICHTAM
HAYUCIISIOTCS OaJUIbI IO CIIEIYIONIMM BHIaM padoT:

. MaxkcuMaiibHOE
Ne koHTpONBEHOMN O1eHoYHOE CPEJCTBO Pe3yIbTaTOB HHIANKATOPOB JOCTHKEHHS
N KOJINYECTBO
TOYKH KOMITCTEHIHH
0aioB
4 cemecTp

KT 1 KonrtposbHas padora 10
KT 2 KonrtposbHas padora 10
KT 3 KonrtposnbHas padora 10




CyMmma 0a/1J10B 110 MTOraM TeKYIIero KOHTPOJIs 30
Tlocerenue JeKIIMOHHEIX 3aHATHI 20
[Tocenienue NpakTHIECKUX/Ta00PATOPHBIX 3aHIATHI 20
Pe3ynpTaTuBHOCTH pabOTHI HA MPAKTHYECKUX/Ta00paTOPHBIX 3aHATUIX 30
Hroro 100
. OLeHOYHOE CpeICTBO MakcumaiibHOE

Ne xoHTpOIIBHOM .

TOUKI PE3yJIbTaTOB UHIUKATOPOB KOJIMYECTBO Kputepuu onieHku 3HaHUI CTYJIEHTOB

JIOCTHKEHUH KOMITETECHITUI OasioB
4 cemectp

KT 1 KonTponbhas pabota 10

KT 2 Kontponbnas padora 10

KT 3 KonrponbHas padora 10

KpuTtepun u mkajibl OeHUBAHUS Pe3yJIbTATOB 00y4YeHHsI HA IPOMEKYTOUHOW aTTeCTAIINU

[Ipn mpoBeneHWU WTOTOBOW aTTecTalMu «3adeT» («IUPQPEpEeHIIMPOBAHHBIN 3a4eTy», «3K3aMEeH»)
NpenoJaBaTeNll0 C COIIACUsl CTYJCHTA pa3pellacTcss BBICTABIATh OICHKH (COTIMYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIIBHO», «3a4eT») MO pe3yJbTaTaM HAOpaHHBIX OaIOB B XOJA€ TEKYIIEro KOHTPOJS
yCIIEBaEMOCTH B CEMECTPE IO BBIIIIE TIPUBEACHHOMN IIKAJIE.

B cmydae oTkaza — cTyneHT ciaet 3adeT (auddepeHmpoBaHHbIA 3a4eT, SK3aMEH) 0 TPHUBEICHHBIM
BBIIIIE BOTIPOCaM M 3aJaHusM. MToroBas ycneBaeMmocTbh (3aueT, auddepeHInpoBaHHBIN 3a4eT, 3K3aMEH) He
MOKET OIICHMBATHCSI HWXKE CYMMBI 0OalUloB, KOTOPYIO CTYJCHT Ha0paal MO0 WTOraM TeKymed u
IPOMEKYTOYHOU yCIIEBAEMOCTH.

[Ipu cnaue (3auera, nudQepeHIMPOBAHHOTO 3a4eTa, HK3aMeHa) K 3apa0OTaHHBIM B TEYECHUE
ceMecTpa CTYIASHTOM OajutaM MpUOaBIAIOTCS Oauibl, IMOJMydYeHHble Ha (3adere, auddepeHIIMpPOBaHHOM
3ayeTe, SK3aMeHe) U cyMMa OaJljIoB EPEBOIUTCS B OIICHKY.

Kputepuu u mkajibl oneHMBaHUsA OTBETa HA 3a4eTe

[lo puciumuinHe «ONEKTPOTEXHMKA M JJIEKTPOHHKA» K 3a4eTy JIOMYCKAalOTCS  CTY/AEHTHI,
BBINOJIHUBIIME U CHABIIUE MPAKTHUYECKHE PAaOOTHI MO JUCIUILIMHE, UMEIOIIUE €KEMECSIUYHYI0 aTTeCTaLUIO
u 0e3 mpuBszke K HaOpaHHBIM OayuiaM. CtyneHTaMm, HaOpaBmuM Oosee 65 0aioB, 3a4€T BBHICTABIACTCS 10
pe3yabTaTaM TEKyILIeH yclieBaeMOCTH, CTyAEHTHI, He HaOpaBmue 65 0ajuioB, CHAAIOT 3a4eT MO BOIPOCaM,
npenycmorpeHHsiM  PITJ[. MakcumanbHas cymMma OajioB O NPOMEXKYTOYHOW aTTecTaluu (3a4ery)
ycTaHaBiuBaeTcs B 15 6amios

Bompoc 6unera Kommgectso 6aimios
Teoperuueckuii Bompoc 105
3amaHus Ha MPOBEPKY YMEHHUH o5
3aaHus Ha IPOBEPKY HABBIKOB b1 ()

Teopernueckuii BOnpoc

5 0aJyioB BBICTABISIETCA CTYACHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall TUCIUIUIMHBI WIH Kypca B
COOTBETCTBUM C Y4YeOHOH IporpaMMoi, BKJIOYash BOIPOCHl paccMaTpuBaeMble B PEKOMEHIOBAHHOMN
IpOrpaMMoOi JIOMOJHUTENIBHON CIPAaBOYHO-HOPMATUBHOM M HAYYHO-TEXHHYECKOW JHUTEpaTypbl, CBOOOIHO
BJIA/ICIOIIEMY OCHOBHBIMHM MOHSATHSMHM JUCHUIUIMHBL. TpeOyercs MOJIHOE TOHMMAHUE U  YETKOCTh
U3JI0’KEHUSI OTBETOB M0 3K3aMEHAI[MOHHOMY 3afaHuio (OWJIeTy) M JOMOJHUTENIbHBIM BOMPOCAM, 3aJaHHBIX
9K3aMEHAaTOpOM. JlOMOJHUTENbHBIE BOMNPOCHl, Kak IPaBWIO, JODKHBI OTHOCHTBCA K MaTepuaily
JUCHUIUIMHBL WK Kypca, HE OTPaXEHHOMY B OCHOBHOM 3K3aMEHAI[MOHHOM 3a/laHuu (OMiieTe) U BBISBISAIOT
IIOJIHOTY 3HAHUM CTYJEHTA 10 IUCLUIUIMHE.

4 Oamna 3aciIyXHBaeT CTYICHT, OTBETUBLIMI MOJHOCTbIO M 0e3 OmHUOOK Ha BOIPOCH
9K3aMEHALlMOHHOIO 3aJlaHUsl M IOKa3aBIIMN 3HAHUS OCHOBHBIX IOHATHH JUCIUIUIMHBI B COOTBETCTBUU C
00s13aTeILHON MPOrpaMMON Kypca U PEKOMEHJOBAaHHON OCHOBHOM JIMTEPATYPOM.

3 Oama JaH HEJOCTATOYHO TIOJHBIA M HEJOCTAaTOYHO pa3BepHYTHIH oTBeT. Jlormka wu
MOCIIEIOBATEIbHOCTh H3JIOKEHUS MMEIOT HapylieHusd. JlomymieHsl OMmMOKM B PACKPBITHH MOHSTHH,
ynoTpebneHnn TepMHHOB. CTYIEHT HE CIOCOOCH CaMOCTOSTENbHO BBIJICIUTh CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKM M MPUYUHHO-CIEACTBEHHbIE CBS3U. CTYIEHT MOXET KOHKPETHU3UPOBAaTh
0000IIeHHBIE 3HAHUS, JIOKa3aB Ha MpPUMEpPax MX OCHOBHBIC TIOJIOKEHHS TOJBKO C TOMOIIBIO
npenojasatens. PeueBoe opopmiienne TpeOyeT monpaBoK, KOPPEKIHH.




2 Gamia JaH HEMOJIHBIM OTBET, MpeACTaBISIONMI co00l pa3pO3HEHHbIE 3HAHUS IO TEME BOIpoca C
CYUIECTBEHHBIMH OIIMOKaMHM B  ompeneneHusx. [IpucyTcTBYIOT — (parMeHTapHOCTb, HEIOTHYHOCTh
u3noxeHuss. CTyAeHT HE OCO3HAeT CBA3b JAHHOTO IOHSTHS, TEOPUH, SBICHHUS C JAPYIMMH OOBEKTaMHU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3ALMs M JIOKA3aTEIbHOCTh U3JI0XKEHUs. Peub HerpamoTHas.
JlonoyIHUTENBHBIE M YTOUHSAIOIINE BOIPOCHI MPENOJABaTelsl HE MPUBOIAT K KOPPEKLIUN OTBETAa CTYICHTA HE
TOJIBKO HA ITIOCTaBJICHHBIN BOIPOC, HO U HA JPYTHe BONPOCH! TUCHHUIIIINHBI.

1 Gann JaH HENOJHBIM OTBET, MPEACTABIAIOIUN COO0H pa3po3HEHHbIE 3HAHMSA MO TEME BOIpoOca C
CYUIECTBEHHBIMH OIIMOKamMM B  ompeneneHusx. [IpucyTcTBYyIOT — (parMeHTapHOCTb, HEJIOTHYHOCTh
n3noxeHuss. CTyAEHT HE OCO3HAeT CBA3b JAHHOTO IOHSTHS, TEOPUH, SBICHHUS C JAPYIMMH OOBEKTaMHU
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETHU3ALMsI M JIOKA3aTEIbHOCTh U3JI0XKEHUs. Peub HerpamoTHas.
JloTIoNIHATENBHBIE U YTOUHSIOIINE BOIPOCHI MIPENOABaTelsl HE MPUBOIAT K KOPPEKLIUH OTBETa CTYACHTA HE
TOJIBKO HA IIOCTABJICHHBIN BOIPOC, HO U HA JPYIUe BONPOCHI JUCHHUIIINHBI.

0 6asnioB - MpH MOJTHOM OTCYTCTBUH OTBETA, MMEIOLETO0 OTHOIIEHUE K BOIIPOCY.

3amaHus Ha IPOBEPKY YMEHHMI U HABBIKOB

5 OamnoB 3ajaHus BHITIOJHEHBI B OOO3HAYCHHBIM IMperojaBaTeieM CPOK, MUCHhbMEHHBIH OT4eT 0e3
3aMevaHuil. Pabora BbIIIOJIHEHA B IIOJIHOM 00BEME ¢ COOJIIOICHUEM HEOOXOIMMON MOCIIEJ0BATEIbHOCTH.

4 Oamna 3agaHus BBIIOJHEHBI B O0O3HAYEHHBIN IIPENOJaBaTEIEM CpPOK, IUCBbMEHHBIH OTYET C
HEOOJIBIIMMU HEJI0OUETAMH.

2 OamnoB 3ajaHus BBINOJHEHBl C 3aJCPXKKOM, NHCBMEHHBIH OT4YeT ¢ Hexoueramu. Pabora
BBINOJIHEHA HE MOJIHOCTBIO, HO OOBbEM BBINOJIHEHHOM YacTH TaKOB, YTO IO3BOJIAET MOJIYYUTh NPaBUIbHBIE
pe3yIbTaThl U BBIBOBI.

1 OGannoB 3ajaHus BBINOJHEHbl YACTUYHO, C OOJBIIMM KOJUYECTBOM BBIYMCIMTENBHBIX OIIMOOK,
00bEM BBITTOJIHEHHON YacTH pabOThI HE TIO3BOJISET ClIENIaTh MPAaBUIIbHBIX BHIBOJIOB.

0 OGamioB 3anaHus BBINOJHEHBI, MUCbMEHHBIM OTYET HE MPEJCTABICH WIM paboTa BBINOJIHEHA HE
MOJTHOCTBIO, U 00BEM BBITIOJIHEHHON YacTH pabOThI HE TIO3BOJISET ClIENIaTh MPABUIIBHBIX BHIBOJIOB.

7.3. HpI/IMepHLIe OICHOYHBIC MaTepuajabl IJIS TEKYHIEro KOHTPOJISA YCIEBACEMOCTH H IPOMEKY-
TOYHOH aTrreCcTallmm 10 uToraM OCBOCHMUSA JUCHUITJIMHBI (<3JIeKTp0TeXHI/IKa H JJICKTPOHUKA»

Pazgen 1. Dnexrpuueckue 1enu

[lepeueHb TUMOBBIX BOMPOCOB:

1. OxapakrepuzydTe KaTeropud NOTPEOUTENH OBJICKTPUUYECKOM HHEPruu IO  HAJAC)KHOCTU
(6ecniepedoitnoctn) nmutanus. OIIK-3.2 (3H)

2. Chopmynupyiite 3akoH Oma u 3akonbl Kupxroda. OITK-3.2 (3H)

3. Kak ompenensercs SKBUBaJIEHTHOE COINPOTUBIICHHE MPHU IOCIEIOBATEILHOM, Mapajljieib-HOM U
cMenranHoM coenuuenun pesuctopos? OIIK-3.2 (V).

4.Kakumu iprbopamMu U3MEPSIOTCS TOK, HanpsbkeHue, MomHocTh U Heprusa? OIIK-3.2 (3H)

5. Kak Bxitovarotes B 1ens amnepmetp u Bonbt™erp? OIIK-3.2 (3n)

6. Kak HacTpouTh MyJIBTUMETP Ha U3MEPEHHE TOKA, HanpspkeHus, conpotusienus? OIMK-3.2 (V)

7. Yto Takoe AEMCTBYIOLIEE 3HAUEHHWE CHUHYCOMJANbHOro Toka? YeMy OHO paBHO, €CJIM H3-BECTHO
aMITuTy1HOe (MakcuMainbHoe) 3HadeHue Toka? OITK-3.2 (3n)

8. Hammmmre Qopmynbl A ONpeneieHus WHAYKTUBHOTO M €MKOCTHOro compotusieHuit. OIIK-
3.2 (3n)

9. Uro takoe koaddumment momrHoctu? Hanmmure amst Hero ¢popmyinel. OITK-3.2 (3H)

10. B kakux equHUIIAX U3MEPSIOT aKTUBHYI0, peaKTUBHYIO U ToyHYt0 MottHocTH? OITK-3.2 (3H)

11. YUro Takoe pe3oHaHC HampspkeHMH? B Kakux LENsX OH BO3HMKAET W INPU KaKOM YCIIO-BUM?
OIIK-3.2 (3n)

12. B uem 3akmouaroTcs npeumMyinecTBa Tpexdasnoit cuctemsl Toko? OINK-3.2 (3n)

13. Kakoe cooTHomieHHe MEXay JUHEWHBIM M (a3HbIM HampsDKeHHEM B Tpex(dasHoil cucreme,
coenuneHHoi 38e310i? OIIK-3.2 (3n)

14. Kakue CymecTBYIOT COOTHOIIECHUS MEXTy (Pa3HbBIMH M JIMHCWHBIMU TOKAaMU W HAIPSKECHUSIMHU
B Tpexda3Hoit cucreme, coequHenHon TpeyroiabHukom? OITK-3.2 (3n)

15. Inst xakux neneit mpumeHstoT HyjaeBoi mposoa? OITK-3.2 (V)

[IpakTUKO-OpHUEHTHUPOBAHHBIE 3a4aUU



I. 3anana nens ¢ 9JJC E=60 B, BHyTpeHHuM conportusieHueM ncrounuka 9JC r =35 Om u
conpotusiieHueM Harpy3ku Ru =25 Owm. Torna nanpsikenue Ha Harpyske Oyzaer pasHo ... OIIK-3.2 (TH)

2. Ecnu Toku B BeTBsiX cxembl coctaBisitorT I1= 2 A, 12 = 10 A, 1o Tok IS5 Oyzmer pameH...?
CocraBpTe ypaBHEHHE MO BTOpoMy 3akoHy Kupxroda mms koHTypa, comepskamero BetBu ¢ R2, R3, RS.
OIIK-3.2 (TH)

3. Ecnu u3mepenHoe 3HaueHue Toka Iu = 1,9 A, peiictButenbHoe 3HaueHue Ttoka In = 1,8A, TO
OTHOCHTEJbHas norpeuHocts paBHa... OIIK-3.2 (T/)

4. Ecin nokazanus BoapTMeTpa cocrasiusieT PV =50 B, To nokazanue ammnepmerpa PA mpu 3tom
oyner... OIIK-3.2 (TH)

5. Ecom ammepmetp mokassiBaeT 4 A, a BombTMmerp 200 B, To Benmuumna R cocrtaBut... OIIK-3.2
)

Pa3nen 2. DnekTpoMarHuTHbIE YCTPONCTBA U 3JEKTPUUECKUE MAITHbI

IlepeueHb TUIIOBBIX BOIPOCOB:

1. YcTpoiicTBO, Ha3HaUeHHe U MPUHLIMI AeicTBUS TpaHchopmaropa. [1K-3.1 (31.14)

2. Koappunment tpanchopmaruu, KITJI tpanchopmaropa. I1K-3.1 (31.14)

3. KnaccudummpyiiTe MamvHbI ITOCTOSHHOTO TOKa MO Croco0y W cxeme Bo3OyxmeHus. [1K-3.1
(3u.14)

4. O0BsIcHUTE CIOCOOBI IycKa aBHUraTeneit mocrosaHoro toka. [1K-3.1 (V.1)

5. Kak ocy1ecTBisercs: peBepcupoBanue asuratens nocrosuHoro toka? I[MK-3.1 (V.1)

6. Kak yctpoeHbl 0OMOTKHM CTatopa M poTOpa aCHUHXPOHHOTO JIBUraTeisi ¢ KOPOTKO3aMKHYTBIM H
¢azupiM potopom? TIK-3.1 (31.14)

7. YTo Ha3bIBAIOT CKOJIbXEHUEM B acuHXpoHHOM asurarene? [1K-3.1 (31.14))

8. Kak ocymiecTBuTh M3MEHEHHUE HanpaBiieHus BpaiieHus potopa nurarens? [1K-3.1 (V.1)

9. O6bsicaute ycTpoiicTBo cuHXpoHHOM MamuHbl. [1K-3.1 (3H.14)

10. Kakoe coOTHOIIEHHE CYIIECTBYET MEXKIY YHCIOM Map IMOJI0-COB, YACTOTOM TOKAa M CKOPOCTBHIO
BpailieHus1 poropa cuHXpoHHOM MamuHbl? [1K-3.1 (V.1)

[TpakTHKO-OpUEHTUPOBAHHBIE 331aUU:

1. OnHodazHeIil TpaHnchopmaTop UMeeT JaBe OOMOTKH ¢ HOMHUHAJIBHBIM HampspkeHueM 220 B u 44
B. Tokx B oOMmoTke Bhicuiero HampsikeHus paBeH 10 A. Tok B 0OMOTKE HH3IIET0 HAMPSIKEHHs pa-BeH...
[K-3.1 (T4.2)

2. ACUHXpOHHBIN JABUTATENb, POTOP KOTOporo moakmouéH k cetu f = 50 I'm, Bpamaercs ¢
gactotoir 1450 06/mMuH. Onpenenuts ckonbxenue S. [TK-3.1 (T/1.2)

3. Ecniu HOMUHanpHas 4acToTa BpalleHUs ACMHXPOHHOIO JBHUraTeis cocTaBisieT nH = 1420
00/MUH, TO 9aCcTOTA BPAIICHUS] MATHUTHOTO TOJISI cTaTopa coctaBuT... [1K-3.1 (T/.2)

4. Ecnmu CKOpOCTh BpaIICHHS IOJISI CTaTOpa CHHXPOHHOM ABYXMOMOCHOW MamuHbl 3000 o6/MuH,
TO HOMHHAJIbHAsI CKOPOCTH BparieHus poropa... [1K-3.1 (T.2)

Paznen 3 OcHOBBI 3IEKTPOHUKHI

IlepedeHb TUIIOBBIX BOIIPOCOB:

1. [IpuBeaute ycnoBHOe rpadudeckoe W OyKBEHHOE O0O3HAYEHHS MOJYHIPOBOJIHHUKOBOTO
JIMO/a, CXEMY €T0 MPSIMOTO U 00PAaTHOTO BKIIOUEHHS U BOJIbTaMIIEpHYI0 Xapakrepuctuky. I1K-3.1 (31.14)

2. N300pa3ute OCHOBHBIE CXEMBbI BKJIIOYCHHSI OHUMOJISPHOrO TPAH3UCTOpPA U OMUIINTE HX
ocHoBHbIe napameTpsl. [1K-3.1 (31)

3. [Tepeuncnure cBoiicTBa uaeanbHoro oneparuornHoro ycuautens (OVY). I[TIK-3.1 (3u.14)

4. [IpuBeauTe mpuMepsl UCII0JIB30BAHUS onepalnoHHbIX yeunure-nel. [1K-3.1 (V.1)

5. [IpuBeaute ycnoBHO-Tpaduueckue U OyKBeHHbIE 0003HAUEHHUS W TAOIUIBI UCTHHHOCTH
JOTUYECKUX 3JIEMEHTOB, peanu3ytomux gorndeckuid pynkuuu W, WJIN u HE. T1K-3.1 (31.14)

6. OObscHUTE HA3HAYEHHUE TPUITEPA, U U3 KaKUX AIIEMEHTOB OH cocTouT. [IpuBeanTe ycioBHO
-rpaduueckoe u OykBeHHOE 0603HadeHune RS Tpurrepa. [1K-3.1 (31.14)

7. OO0BsCHUTE HA3HAYCHHUE PETHCTPA, U U3 KaKuX 3neMeHToB oH coctouT. [1K-3.1 (31.14)

8. Yro Takoe KOAPPHUIHUEHT cueTa CYeTYNKa UMITYJILCOB U Kak ero onpenenuts? [1K-3.1 (V.1)

0. Uto Takoe MHUKPOKOHTPOJUIEpP, €r0 Ha3HAYCHHE W OCHOBHBIC CTPYKTypHBIe Osokm. I1K-3.1
(3u.14)

10. Kakue ycrpoiicTBa COAEPKHUT TMPOIECCOP MHUKPOKOHTpOJUIEpa U JUIsi Yero OHHU

npeanasznayensl? [1K-3.1 (3u.14)



11. Kak ycrpoena namsats mukpokontposiepa [1K-3.1 (3u.14)

[TpakTHKO-OpUEHTUPOBAHHBIC 33aUH:

1. Onpenenute kodddunmentsr yewmnenus kI, kU u kP ycwimmrens, Ha Bxone koToporo IBx = 1MA;
Pex = 10 MmBT, a Ha Beixoae UBbix = 250 B; Peeix = 2,5 Br. [1K-3.1 (T.2)

2. [lpyn nuTaHuMU JIOrMYECKOro 3J€MEHTa HampspkeHueM 5 B 3a sor.] mpuHUMAaroT HanpsbKeHue
npeBbliIaroliee yposeHs ? B, 3a nor.0 — Hanpspkenne Huke ? B. [1K-3.1 (T.2)

3. CKOJIbKO UMITYJIbCOB MOXET MOACUNUTATh CUETUYHK, cocTosiui u3 6 tpurrepos? I1K-3.1 (T/1.2)

4. Emxocts mamsitu nporpamm (FLASH) mukpoxonTposiepa AVR cocrapnsier 2 Ko6aiit. Ckonbko
out nHpOpMauu MOXKeT BMecTuTh naHHas namsaTs? [1K-3.1 (V.1)

5. Cuerunxk komanHn 10-paspsasbiii.  Ckonbko  syeek mamatu  nporpamm  (FLASH)
MUKPOKOHTpoJuiepa ceMeiicTBa AVR MOXHO agpecoBaTh 3TUM CUHETUYUKOM?

8. IlepeyeHb OCHOBHOW U [ONMOJHUTEJbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMONl /Il OCBOEHHS
AUCUHMILTUHBI

a) llepeueHb OCHOBHOW M JIOMOJHUTENBHOM Y4eOHOM mHUTEpaTypbl, HEOOXOOUMOW [JIsi OCBOEHUS
JUCLUTIITNHBI

9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHMKAUIMOHHOH cetn «HWHTepHeT», He00X0-
AUMBIX IJI51 OCBOEHHUS TUCHHUILINHBI

No HaumenoBanue pecypca cetn « MUHTEpHET DNeKTpOHHBIN ajJpec pecypca

10. MeToau4yeckue YKazaHus 1J1sd oﬁyqammuxm 110 OCBOCHHIO JTHCHUIIJINHBI

[Ipyn m3ydyeHUM AUCHMIUIMHBI «DJIEKTPOTEXHUKA M 3JEKTPOHMKA» TEMbl HU3Y4dalOTCs B CIEIYIOLIEH
II0CJIEIOBATEIbHOCTH

[lepBas Tema «OOmMe cBeaeHUS O TNPOM3BOJACTBE, Iepenade, paclpeneieHHH W MOTpeOJIeHUH
JNIEKTPUYECKON SHEepruu. 3aKOHBI DJICKTPUYECKUX IENel IMOCTOSHHOTO TOKa» OCOOBIX TPYIHOCTEH HE
BBI3bIBACT, TaK KaK OCHOBHOW MaTepuan wusy4aincs B Kypce ¢usuku. OOpaTuTe BHHMMaHHE, UYTO BCE
UIEKTPUUECKHE LENU C OJHUM HCTOYHUKOM pACCUMTHIBAIOTCA MO 3akoHy Oma. B pa3BeTBineHHOW wLenu
HEOOXOJUMO  TPOM3BECTH  IOCIEAOBaTENIbHBIE  MPEoOpa3oBaHHWS U ONPENEIUTh  SKBUBAJICHTHOE
CONpPOTUBIICHNE. Pa3BeTBIEHHBIE LENM C HECKOJBKUMU HCTOYHUKAMU JHEPIUU PACCUUTBIBAIOTCA C
UCIIOJIb30BaHuEM 3aKOHOB Kupxroda.

Bropass tema «OCHOBBI 2JIEKTPUUECKUX H3MEPEHUH TOKA, HAIPSDKEHHUS M MOIIHOCTH. Me-ToJibl
pacuera AIIEKTPUUECKHUX nemnem». DnekTpudeckue HU3MEPEHMUS, OCYILECTBIISIEMbIE
ANIEKTPOM3MEPUTENEHBIMU U IU(POBBIMU NMPHOOpaMH, HEOOXOIMMBI JJIsi KOHTPOJIS M HAOJIIOACHUS 33 PEXHU
-MOM paboThl AMEKTPOOOOPYIOBAHUS U Ui y4eTa pacxoja eKTposHeprur. OHU TakKe HAXOASAT IIMPOKOE
IIPUMEHEHHUE B YCTPOMCTBAxX YIPaBICHUS Pa3IMYHBIMM TEXHOJIOTMYECKUMHU IpoueccaMu. M3yudeHue sTou
TEMbl PEKOMEHJIyeTCSl HadaTb C NpPHUHIMUNA JEHWCTBHS MArHUTOZJEKTPUYECKOM, 3IIEKTPOMArHUTHOM,
ANIEKTPOIMHAMUYECKON W HWHIYKIIMOHHON cucTteM. HeoOXoamMo Takke YCBO-UTh OCHOBHBIE OCOOEHHOCTHU
9THX CHUCTEM U 00sacTu npumeHeHus. OOpaTuTe BHHMaHUE, 4YTO MOJ-pa3jelieHue NpUOOpOB HA CUCTEMBI
MPOUCXOAUT B 3aBUCUMOCTHM OT TOIO, Ha KAKOM IPUHIUIE CO3-JAaeTCs BpPAIIAOIIMA MOMEHT B
ANIEKTPOU3MEPUTEIHHOM  MeXaHu3Me. B ycmoBHOM 0003HAUeHMHM CHCTEMBbl MpuOoOpa 3aKiioueHa
uHboOpMalMsg O NPUHIUIHAIGHOM YCTPOWCTBE MpPHOOPOB JaHHOM cucTeMbl. [l mpaBHIIBHOTO
WCIOJIb30BaHUs MPUOOPOB Ha MX IIIKaJie HAHOCATCS O0O3HAu€HUs, YKas3bIBAIOIUE CUCTEMy MpHOOpa, Kiacc



TOYHOCTH, POJA TOKa, CIOCOO YCTAaHOBKH MpHOOpa, HAMPSIKEHUE HCIBITAHUS HW30JSIMM Tpubopa M JIp.
Ocoboe BHUMaHHE CJIEIyeT OOpaTUTh HA TMPUHLHUIBI U3MEPEHUS HEIIEKTPUUYECKUX BEJIMYUH: CKOPOCTH,
JIABJICHUs1, TEMIIEPATYPhbl, BIAKHOCTH, KOHIIEHTPALIMH ra30B U T. 1.

Jlnst pacu€rta MHOTOKOHTYPHBIX OJJIEKTPUYECKUX IEeTe ¢ HeCKoJbKUMHU ucTtouHukamu J[C
UCTIONB3YIOTCS MeTo/bl ypaBHeHUM Kupxroda, KOHTYpPHBIX TOKOB, HAJIOKEHUS U Y3JIOBBIX MOTEH-I[UAJIOB.
JI71st TOHUMaHUS 3TUX METO/I0B HEOOXOIUMO PaCCMOTPEThH MPUMEPHI pacueTa KOHKPETHBIX CXEM.

Tpetpto Temy «OpHodazHble SIEKTpUYECKH Ienu. Pe3oHaHC HampsHDKEeHUH M TOKOB»  CJENy-€T
HayaTh C Bompoca mnoiydeHuss mnepemeHHod OJIC. BaxHO ySCHUTH OCHOBHBIE IapaMETpPhI
CHUHYCOHMIAJIbHOTO TOKAa: MTHOBEHHOE M aMIUIUTYJHOE 3HAaUY€HHE TOKa, MEpHOJ, 4acToTa, HayalbHas (a-3a.
Crnenyetr TBepIO YCBOUTH, YTO O BEIUYMHE CHUHYCOUJAIBHBIX 3. J. C., HANPSDKEHUM W TOKOB CY-IAT HE IO
MaKCUMaldbHOMY, a [0 CpPEAHEKBAJAPAaTUYHOMY 3HAUYEHUIO BEIUYHMHBL. OTO OOBSACHSAETCS TEM, 4YTO
SHEPreTUYECKOE JIEHCTBHE TOKAa B JIO0OW MOMEHT BPEMEHH MPOTOPIHOHATIBHO KBaJapaTy MTHOBEHHOTO
3HaueHHs Toka. CpeaHEKBaJpaTUYHOE 3HAYEHUWE TOKA IMPUHATO Ha3blBaTh [JEHCTBYIOIIMM 3HAYEHHUEM
CHHYCOMJIAJILHOTO TOKa. OHO B pa3 MEHbIIIE MAaKCUMaJbHOTO 3HauYeHMs. B ycTaHOBKax MEpeMEHHOTo TOKa
aMIIEpMETPBI U BOJIBTMETPHI ITOKA3BIBAOT ACHCTBYIONIEE 3HAUYEHUE TOKA U HAIIPSKECHMUS.

B nenu nepeMeHHOro Toka pasindarT HECKOJIBKO CONMPOTUBIICHUM:

1) AxkTuBHOE R; mpM HU3KHMX YacTOTaXx M HEOOJBIIMX CEYEHHUSAX OHO MPUMEPHO PaBHO CO-
MIPOTUBJICHUIO TIOCTOSIHHOMY TOKY H OIpeesieTcs Mo Gpopmyie

)

IZle p — YACIBHOE CONPOTUBIICHHE MaTepuaa IIpoBoja,

| — nnuHa npoBoHUKA, S — CEYEHHE MTPOBOIHHKA.

C yBenmnyeHWeM 4dYacTOThl TokKa f aKTHBHOE COMpOTHBIEHHWE R yBenuumBaeTcs BCICICTBUE
MOBEPXHOCTHOTO 3P deKTa;

2) NunykrtuBHoe , rae L — MHIyKTUBHOCTB B I'eHpH, —yIioBas 4ac-TOTa TOKA.
3) EmxoctHoe , rne C — emkocth B Papajnax;
4) Iomnoe .

Bce conpoTtunenus uzmepsitorcs B [Om].

Ocoboe BHUMaHHME cJeIyeT OOpaTUTh Ha METOJ] BEKTOPHBIX JMarpaMM, KOTOPBIA IO3BOJISET
JIOCTATOYHO MPOCTO CKJIAJIbIBATh U BEIYMTATh CUHYCOUJAIbHBIE HANIPSYKEHNS U TOKU.

B anekrpuueckux Iensx nepeMeHHoro Toka 3akoHel Oma u Kupxroga B anreGpamueckoit dopme
MIPUMEHUMBI TOJIBKO JIJIi MTHOBEHHBIX 3HaueHui DJ[C, HampsHKeHUH U TOKOB, a B BEKTOP-HOU GopMe — IJis
JEUCTBYIOIIUX W AaMIUIMTYJHbIX 3HAYEHUM OTUX BeIWYMH. M3ydeHue uener CHHYyCOMJAIBHOIO TOKa
clelyeT HayuHATh C TPOCTEHIMX IIeNeH, coaepXkKalluX OJWH KaKOW-THOO DIIEMEHT: PEe3UcTop,
WHAYKTHUBHYIO KaTyIIKy WIM KOHAEHcaTop. HeoOxoammo TBepao YSCHHUTbH, YTO B PE3UCTOPE TOK COBIAJAET
no (asze ¢ MPHIOKEHHBIM HaIpPsDKEHHEM, B MHAYKTHBHOM KaTyIIKE TOK OTCTaeT, a B KOHJEHCATOpPE TOK
orepekaeT HampsbkeHue Ha 1/4 mepuoza.

[Ipyn mocnenoBaTebHOM COEIMHEHHH PE3UCTOpPA, MHAYKTHUBHOM KATYHIIKM M KOHJIEHCATOpa IOJHOE
COIPOTUBIICHUE LIENU Z PABHO ICOMETPUYECKON CyMME COIPOTUBIICHUN BCEX DJIEMEHTOB .

OdeHb Ba)XXHBIM TIOKa3aTelleM LieNed CUHYCOUAAIBHOTO TOKa SIBISETCd KOA(P(GUIMEHT MOIIHOCTH.
Heo6xoanMo 3HaTh OCHOBHBIE (hOPMYJIBI [JIs ONIpEaesIeHUs] KOAPPHUIIHEHTa MOIITHOCTH:

, .

Korma Mexnmy HampspbKeHHEM M TOKOM B IIENMM MMeeTcsl cIBHUT (ha3, TO HamNpsHKEHUE M TOK MOYKHO

Pa3JIOKUTh Ha JBE COCTABJISIIOLIUE — AKTUBHYIO U PEAKTUBHYIO:

b b

2

Heo6xoaumo oOpaTuTh BHUMaHKE, YTO TAKOE PA3JI0KEHHUE YaCTO HUCHOJB3YETCS IPU pacdyeTe LEmew.
W3yuas siBneHus pezoHaHca, HEOOXOJWMO YCBOWUTH, YTO MPU pPE30HAHCE HANPSIKEHUE W TOK Ha 3aXUMax
BCerja CoBMajaet 1o (ase, To ecTb K03 UIIMEHT MOIIIHOCTH PABEH €IMHHUIIE.

B nmocnenoBarenpHOM LeNM NOpU  PaBEHCTBE MHAYKTUBHOIO M €MKOCTHOIO CONPOTUBIICHUUI
BO3HMKAET pPE30HAHC HANpsOKeHUW. B mapaiienbHbIX BETBSIX C MHIYKTUBHOCTBIO M €MKOCTBIO TIpH
PaBEHCTBE pEaKTUBHBIX MPOBOJAMMOCTEH  BO3HMKaeT pe3oHaHC TokoB. OOpaTtuTe BHHMMAaHHE Ha
MIPAKTUYECKOE UCIIOIB30BaHUE PE30HAHCA TOKA /IS MOBBIICHNUS K03 (DUITMeHTa MOIITHOCTH.

Nzyuenne yetBepToil Tembl «OOmmMe cBeAeHHS O Tpex(asHBIX DIEKTPUUCCKUX METSIX» CIeayeT
HayaTh C TNpPEUMYyLIeCTBa TICHEPHUPOBAHHMSA, Iepeladd U IpeoOpa3oBaHMs DICKTPUUYECKOM SHEpruum B
Tpex(a3HbIX IENAX MO CPaBHEHUIO ¢ OAHOGA3HBIMH HEmsAMU. YTOOBI Jierde MOHSTh OCOOEHHOCTH PAaOOTHI
Tpex(da3HbIX Iened, HyXKHO cpa3y YICHHTh, 4TO aireOpanueckas cymMMa MTHOBEHHbBIX 3HaueHuii DJ1C



(HampspKeHM), MM TreoMeTpuuYeckass CyMMa JEHCTBYIOLIMX 3HAUY€HUH B CUMMETPHYHOW CHCTEME Bcerna
paBHa Hymo. HeoOxoauMo TBepAO YSICHUTH, YTO B Tpex(azHOW CHUCTEeME IpH CXeMe 3Be3Za JMHEHHOe
HanpspkeHue B pa3 Oousblie (a3sHOro HampshkeHHs, a JUMHEeHHBIH M (as3Hbii Toku paBHbl. Ilpu cxeme
COEIMHEHMUS] TPEYrOJIbHUK NPU CUMMETPUYHOW HArpy3Ke JIMHEHHBIM TOK B pa3 Oosblue Qa3Horo, a
JIuHeNHoe U (a3Hoe HampshkeHus paBHBI. Pacuer TpexdasHOM Lenu B CUMMETPHUYHOM pEXHMME CBOAUTCS K
pacueTy omHOW a3l M NPOUBBOAMTCA AHAIOTUYHO pacyery OOBIYHOW  onHO(A3HOW  IenH
CHUHYCOHUJAIBHOTIO TOKA.

[Ipy HeCUMMETpPHYHOW HArpy3Ke pacdeT MPOU3BOAUTCS s Kaxaoi ¢assl . Tok B HyneBoM
npoBoJe (MpU COETUHEHUHU 3BE370H) MOXKET ObITh OINpENEeNIeH MPH MOMOIIM BEKTOPHOW AMarpaMMbl IyTeM
TeOMETPHUYECKOTO CIIOKEHUS (Da3HBIX TOKOB. JIMHEHHBIE TOKM (IIPU COCIMHEHHH CHCTEMBI TPEYTOJHLHHKOM)
MOTYT OBITh OIPEENICHBI TAK)KE MPU IIOMOLIN BEKTOPHBIX JUArpaMM.

MOIIHOCTH CUMMETPHUYHOU Tpex(a3HOH CHCTEMBI HE3aBHCHMO OT CXEMbl COCIMHEHHS OIl-
penensitotes 1o hopmyam:

IIOJIHAs Wiu

aKTUBHAas ;

peaKkTuBHas

B 3awitoueHue cienyer ycBOUTb, YTO B Tpex(a3HOM TPEeXHPOBOJHON CHUCTEME MOILIHOCTb OOBIYHO
U3MepsieTCsl IBYMsI BaTTMETPaMH, a B UYETBHIPEXIPOBOAHON cHcTeME — TpeMs OAHO(pAa3HBIMU BaTTMETPAMHU
WIN OJHUM TpeX(a3HbIM BaTTMETPOM.

[Tarass TemMa «YCTPOWCTBO, MPHHIUI JIEHCTBUS, OCHOBHBIC XapaKTEPUCTUKUA TpaHCHOPMa-TOPOB.
ABTroTpaHc(opMaTOpbl,  U3MEpUTENBHBIE U CBapoO4Hble  TpaHcpopmaropel».  TpaHcdopmaTopsl
npeaHasHaueHbl s TpeoOpa3oBaHusl NEPEMEHHOTO TOKA OJHOTO HANpPSOKEHHS B MEPEMEHHBIH TOK JAPYTOro
HanpspKeHUuss TOW ke 4acToThl. [IpMHIMIMAIBHO yCTPOHCTBO OAHO(A3HOro TpaHchopMaTopa BecbMa
MPOCTOE: CTAIbHOM CEpIEYHUK C JBYMS OOMOTKaMH BBICIIEr0 M HU3LIET0 HampspkeHus. llpu u3yuyeHun
NPUHIUNA ASHCTBUS TpaHC(HOpMATOpa BaKHO YACHHUTb, KaK NMPOUCXOAUT Iepejadya SHEpruu U3 MEepBUYHON
0o0OMOTKM BO BTOpMuYHy0. llpum mpucoenuHeHun TpaHchopMaTopa K CETH B €ro CepACYHHKE BO3HHMKAET
MarHuTHbIM NO0TOK @, MPOHM3BIBAIOIINMN 00€ OOMOTKM; BEJIMYMHA MAarHUTHOTO MOTOKA MPH XOJIOCTOM XOJ€
U IIpU Harpy3ke IIOYTH He wu3MeHsAercs. He wu3MeHsercs uW  co3jaromias MarHUTHBIM  IIOTOK
HamMarHuuuBaromas cuia F, paBHas npu ar000i Harpy3ke reoMeTpu4ecKo CyMMe HaMarHUYMBAIOIIMUX CHII
00enx 0OMOTOK

W3 »sroro ypaBHEHHs, Ha3bIBAEMOIO YpaBHEHHWEM HaMarHMYMBAIONIMX CHJ TpaHchopMmaTopa,
CJIeTyeT, YTO BCSIKO€ M3MEHEHHWE BTOPHUYHOIO TOKa BBI3BIBAET MTHOBEHHOE H3MeHeHue Toka Il B Takoit
CTCIICHH, ‘ITOGBI HaMarHmiyumBaromiasi Cujia ocTtajachb HEU3MEHHOM.

JleiicTBytomee 3HaueHne WHAyKTUpoBaHHOW DJ[C B 00MOTKax MPOMOPIMOHAIBHO YacTOTE, YHCITY
BUTKOB U aMIUIUTYJAC MAarHUTHOI'O ITOTOKA

cienoBatensHo, DJIC ¢ m3MeHeHMeM Harpy3ku TpaHchopmaTtopa He usMmensercsa. Koadduuument
TpaHchopmaiuu TpanchopmMaropa paBeH

CusoBbie TpaHcopMaToOpsl UMEIOT O4Y€Hb BBICOKUN Kod(dduiment nonesnoro aeicteus (KIII) —
96-99%. Ilotepum oHepruum B TpaHchopMmaTopax pa3AeNsiOTCS Ha TOCTOSHHBIE U Tepe-MEHHbIC.

IlocTosiHHBIE IOTEPH — NOTEPU B MArHUTONPOBOJE OT IEPEMAarHUYMBAHUSA CEPACYHHMKA U OT BUXPEBBIX
TOKOB — IMPONOPLMOHAIBHBI KBaJIpaTy HANpPsUKEHUS U HE 3aBUCAT OT Harpys3ku. IlepemenHble morepu —
norepy B OOMOTKAax — IPONOPLHOHAIBHBI KBagpaTy IIOJHOrO Toka. MoIHOCTh TpaHchopMaTopa

OTPaHUYMBAETCS JOIyCTUMBIM HarpeBOM U U3MepsieTcs B KBeA.

ITpu u3ydeHun U3MEpHUTENbHBIX TpaHC(HOPMATOPOB OOpaTHTE BHUMAHHUE, MOYEMY HEIb3s pa3pblBaTh
BTOPUYHYIO OOMOTKY TpaHC(OpMAaTOpa TOKA IO/ HATrpy3KOil.

[llectass Tema «YCTpOWCTBO, NPUHUUN JEHCTBHUS, OCHOBHBIE XapaKTEPUCTUKU DIICKTPUUYECKHUX
MAaIllMH TOCTOSHHOTO TOKay. Jljisi MOHMMaHus 0coOeHHOCTeW paboThl MamMH MocTossHHOro Toka (MIIT)
HY’)KHO Cpa3y YACHUTh MNpUHIMI oOpatuMocTu U yctpoiictBo MIIT. 3arem pazobpaThCsi ¢ MNPUHIMIIOM
neiicTBusi, paboOTOM MalIMHBI B peXHMax TreHeparopa U jBurarensd. [lpu u3ydeHuM reHeparopa
nocrosiHHoro  Toka (I'TIT) Heob6xoaumo  0oOpaTuTh BHUMAaHME Ha  BOINPOCHI, CBSI3aHHBIE C
camMoB030yxJeHreM reneparopa, O/IC 0OOMOTKM SKOps, SJIEKTPOMArHUTHBIM MOMEHTOM, YypaBHEHHEM
EKTPUUECKOTO COCTOSIHUS, MOINHOCThIO, mnotepsmMu sHeprun W KIIJ[ renepatopa. Ilpm wu3ydeHun
nurateneil moctosHHoro Toka (IIT) — cmocoObl BO30YXKIEHHs, IyCK JABHUIaTeNs, peryJupoBaHHE



YacTOThl BpAIllCHHS, MEXAaHWYECKHE XapaKTEPUCTHUKUM U MPAKTHYECKOE HCIIOIb30BAHME JBUTATENIEH
MOCTOSTHHOTO TOKa.

Cenpmass TemMa «YCTpOMCTBO, MNPUHLHUII JACHCTBUSA, OCHOBHBIE XapaKTEPUCTUKHU 3IEKTPUUECKUX
MallliH TEPEeMEHHOTO TOKa: ACHUHXPOHHBbIE W CHHXPOHHBIC JBUTATEIM U TEHEPATOPb». ACHHXPOHHBIC
JBUTATEH SIBJIAIOTCS HauOoJee MPOCTHIMH IO YCTPOMCTBY M oOcmyxkuBaHui0. OHU BeChb-Ma HAAEKHBI U
OTHOCUTENILHO JielieBbl. biaronapss 3TUM NpeuMylecTBaM Tpex(aszHble aCHUHXPOH-HBbIE JBUTATENU
NOJIYYWJIM CaMO€ LIMPOKOEe pacrnpocTpaHeHue. [IpuHuun nelcTBUs aCHHXPOHHOIO JBUIATENsl OCHOBAaH Ha
UCTIOJTb30BAaHUU BPAIAIONIErOCs MAarHUTHOTO IIOJIS, CO37]aBa€MOT0 TOKaMHU, MPOTEKAOIIUMH B OOMOTKAx
cratopa. B3aumMozeiicTBHe BpamalOLIEr0 MArHUTHOTO TMOJSl C  TOKamMHu, HWHAYKTUPYEMBIMH B
KOPOTKO3aMKHYTOH OOMOTKE pOTOpa 3THM K€ TMOJIeM, CO3JacT BPAIIAIONINH MOMEHT, HAIPABJICHHBIN B
cTopoHy BpamieHusi noinisi. Co3gaHue TOKOB B OOMOTKE pOTOpa M, CIEOBAaTelIbHO, Mepefada SHEPrHu co
CTaTOpa Ha POTOP BO3MOXKHBI TOJIBKO MPHU OTCTABAHUHM CKOPOCTHU POTOpa OT CKOPOCTH MArHUTHOTO MOJSI, TO
€CTh IPU HATUYHUU CKOJBKEHHS, KOT/a MPOUCXOAMUT IMepeceueHrue MPOBOAHUKOB OOMOTKH POTOpa MOJIEM.
ACHHXPOHHBIE JIBUTATEIN H3TOTOBJISIOT C KOPOTKO3aMKHYTHIM HIIM C ()a3HBIM POTOPOM (C KOHTAKTHBIMHU
KosbliamMu). CrenyeT XOpoIllo YSCHUTh, MOYeMy ABUTaTeNd ¢ (ha3HBIM POTOPOM HKMEIOT MOBBIIICHHBIN
MMyCKOBOW MOMEHT IO CPAaBHCHHIO C KOPOTKO3aMKHYThIMH. HeoOXOoaummo Takxke pa3o0parbes, MOoYeMy Y
JIBUTATEJIE ¢ KOPOTKO3AMKHYTBIM POTOPOM PEryJIUpPOBATh CKOPOCTh BPAILIECHHS MOXHO TOJIBKO CTYIEHSMH
MyTeM TEPeKIIOUEHUsI YHUCIa TIOJTIOCOB B OOMOTKE CTaTopa WM IUIABHO TYTEM H3MEHEHHSI YacTOTHI
NUTAKOLIEro HanpsbkeHus. IlyckoBble TOKM aCHMHXPOHHBIX KOPOTKO3aMKHYTHIX JBUratesned B 4-7 pas
0oJblle HOMUHAIBHOTO. OOBIYHO KOPOTKO3aMKHYTBIC JBUTATENIM IYCKAIOTCS B XOJ IyTeM TPSIMOTO
BKJIFOUEHHUS B CETh.

s oOnerdeHus ysCHEHHsI MPOIECCOB, MPOUCXOISAIIMX B CHHXPOHHOH MAaIllMHE, IeIecoo0pa3Ho
IIPOBECTH aHAJIOTUIO C MEXaHMYECKOM Mojenbio. TpexdasHas cuctemMa TOKOB B 0OMOTKe skops (ctartopa)
CO3/aeT Bpallarolleecss MAarHUTHOE II0JIe, KOTOPOE MOXKET OBITh MBICIEHHO TPEA-CTABICHO IOIFOCHON
CHUCTEMOM, TOJIFOCAa KOTOPOW CKOJIB3SIT BJOJL BHYTPEHHEH IOBEPXHOCTH cTa-Topa. WumykTop (potop),
00MOTKa KOTOPOTO OOTEKAeTCsl MOCTOSHHBIM TOKOM, MPEICTABISAET COOOW MOCTOSHHBINA JIEKTPOMArHUT, TO
€CTh TOXKE IOJIOCHYI0 CHCTEMY. OTH JB€ BpalAIOIIMECs IIOJIKOCHBIE CHUCTEMBI HENOJBHKHBI OJIHA
OTHOCUTENBHO JIpyrol. Mexly HUMH BO3HUKAIOT CHJIBI MAarHUTHOTO MPUTSKEHUS, KOTOPhIE MOTYT OBIThH
yHoJ00JeHbl YNPYTUM MEXaHUYECKUM CBS35IM, COEOUHSIONIMM 00e cucTeMbl. biaromapst 3TuM CBSI3IM
JOCTUTAETCS. CHUHXPOHHOCTH BpAIICHHUS POTOpPa W MATHUTHOTO TIOJS, CO3JaHHOTO TOKaMU B OOMOTKE
craTopa.

[Ipu xom0CcTOM XOJiIe CHMHXPOHHOM MAalIMHBI OCH TOJIIOCOB OOEUX TMOJIIOCHBIX CHUCTEM COBHAAAIOT.
[Ipy Harpy3ke MamMHBI OCH MOJIOCOB PAaCXOAATCS Ha YroJl, BEJIMYMHA KOTOPOrO 3aBHCUT OT HArPy3KH: YeM
OoJpIlle HArpy3Ka MaIllWHBI, TeM OOJbINe yroi. B reHepaTopHOM pexXHMe BEIyIIUM 3BEHOM SIBIISICTCS
MOJIFOCHAsI CHCTEMA pOTOpa, a BEIOMBIM 3BEHOM - IOJIKOCHAs CHCTEMa CTaropa. B JIBHUraTelbHOM peXHUMeE
HaoOopoT. Ecnu Oyner mpeBbIlIeH ONpPENEICHHBIN Mpeaen Harpy3kd, TO MPOU3OHAET Pa3phiB YIPYTHX
CBsI3€i, M MallliHa BhIMAJIET U3 CUHXPOHMU3Ma. PaboTa MalIMHbBI B TAKOM pPeKMME HEBO3MOJKHA.

[Iyck CHHXpPOHHOTO JBUTATENs] HE MOXET OBITh MPOU3BEACH NPSIMBIM BKIIOYEHHEM B CETh.
CHUHXpOHHBIM [IBUraTelb CHayajlda IIyCKaeTCs KaK AaCHHXPOHHBIM, JUIsl 4YEero Ha €ro poTope HMeeTcs
IyCKOBasi KOPOTKO3aMKHyTasi oOMoTKa. [Ipu mycke oOMOTKa BO30YXIACHHS POTOpa 3aMKHYTa HAKOPOTKO.
Tonpko M0 AOCTUKEHUH POTOPOM CKOPOCTH, OJM3KOM K CHHXPOHHOM, BKIIIOUAETCS OOMOTKa BO30YXKIEHUS,
U POTOP JIBUTaTesl BTATMBAETCS B CHHXPOHHU3M.

Bocemas tema «OneMmeHTHas 0a3a 3JEKTPOHHBIX YCTPOWCTB: IHUOABI W TpaH3UCTOpbl. OO0-mue
CBEJICHHSI O BBIPSAMUTEINSAX, TPAH3UCTOPHBIX U ONEPANMOHHBIX YCHIUTEIAX». DIEKTPOHUKA Oa3upyeTcs B
OCHOBHOM Ha HCIOJIb30BaHUU IMOJYIPOBOJHUKOBBIX MPUOOPOB: AMOJOB, TPAH3UCTOPOB, THUPUCTOPOB U
uHTerpanbHbIX Mukpocxem (MMC).

[Ipn u3ydyeHUM IHOAOB CIEAYET YSCHUTh WX PAa3HOBUIHOCTH B 3aBUCUMOCTH OT Ha3HAYEHUsA U
CBOWCTB: BBINPSIMUTENBHBIC, CTAOWIUTPOHBI, BBICOKOYACTOTHBIC, WUMITYJIbCHBIC, BapHKAIbl, CBETOIHOIBI,
(hoTOIMOIBI, ONITPOHBI.

TpaH3ucTopbl clenyeT HayaTh HW3y4aTh C OWMONSPHBIX: YCTPOWCTBO, YCIOBHBIE O00O3HAYCHWSI,
pPeXUMBI pabOTHI, CXEMbI BKJIIFOUCHHS, BXOJIHBIC U BBIXO/JHBIC BOJIbT-aMIIEPHBIE XapaKTEPUCTHKU. M3ydeHune
TIOJIEBBIX TPAH3UCTOPOB, THPUCTOPOB MOXKHO BBIMONHITH MO TOH K€ cxeMe, oOpaTWMB BHUMaHHE Ha MX
0COOEHHOCTH.

Wurerpansubie mukpocxembl (MMC) mpenctaBisitoT co0oil yCTpOHCTBO, B KOTOPOM HE-CKOJIBKO
3JIEMEHTOB (PE3UCTOPOB, KOHJEHCATOPOB, AHWOJAOB, TPAH3UCTOPOB U Jp.) COECIUHEHBI MEX-Iy COO0OW u
00pa3yroT OMpenelIeHHbI (YHKIIMOHANBHBIN y3ell (JIOTHYECKHH JJIEMEHT, YCHIUTEeNb, TeHepaTop U T.1.),



U3TOTOBJICHHBIM Ha 00IIel OcHOBe (MOAJIOKKE) B €AMHOM TEXHOJOrMueckoMm mporecce. [Ipu uzydeHun
TEMBI ClleAyeT oOpaTuTh BHUMaHMe Ha kiaccuukanmmu HMMC: mo cmoco0y HW3roTOBICHHS, MO YHCITY
KOMIIOHEHTOB M MO (PYHKIMOHAJIBHOMY HAa3HAYEHUIO; a TaKKe HAa KOHKPETHBIE MPHUMEPHI MPOCTEUIINX
NMC.

Jlis MHOTHX COBPEMEHHBIX OJJIEKTPOHHBIX YCTPOHCTB HEOOXOJMMO WHUTaHHE OT MCTOYHHUKOB
IOCTOSTHHOTO TOKa. /[l mpeoOpa3oBaHMs NEPEMEHHOTO TOKa B IIOCTOSIHHBIM TOK IPUMEHSIOTCS
BeIMpsAMUTENH. [lO3HaKOMBTECH €O CTPYKTYpHOM CXEMOM BBIIPSMUTENBHOTO yCTPOMCTBA M HX
K1acCU(UKAITMOHHBIMU TTPHU3HAKAMH.

Onnodazubie BBIIPSMUTEIH. [TocnenoBarenbHOCTH U3YYCHHUS TaKoBa: onHodazHas
OJTHOTIOJIYIIEPHOJHAsT CXEMa BBIIPSMIIEHHS, MOCTOBas JIBYXIOJYIEpPHOJHAs CXEMa BBIIPSIMIICHUS,
BPEMEHHbIC JHarpaMMbl BBIIPSIMIEHHOTO HAMNpPsKEHUS W TOKa, CpeJHee 3HAYCHHE BBIIPSIMICHHOTO
HanpspKeHus: (ToKa), KOI(PQHUIMEHT IMyJIbCAllui BBIIPSMIEHHOTO HANpsHKEHUs, MaKCHMallbHOE O00paTHOE
HaNpsOKEHUE U MPSMOM TOK AMOAA.

Tpexdasznpie Bompsmurenu. CreayeT MOAPOOHO PAcCMOTPETh MOCTOBYHO CXeMy  (Ccxemy
JlapuoHoBa), BpeMEHHbIC AMATPAMMBbI BBHIMIPSAMIICHHOTO HAIpPSKEHUs, CPEJHEE 3HAUCHHUE BBHIMPSIMICHHOTO
HanpsDKeHus: (Toka), KOA(PQUIMEHT IMyJIbCallMd BBIIPSMIEHHOTO HANpPSKCHHS, MaKCH-MaJbHOE 0O0paTHOE
HanpspDKEHUe.

CrnaxxuBatone (QUIBTPHl MpeaHa3HAUYeHBbl Ui yMEHBIICHUS MYJIbCAMH  BBIIPSIMICHHOTO
HaNpsOKEHUS 1O 3HAUYEHUH, MPH KOTOPBIX HE CKa3blBaeTCs MX OTpUIATENIbHOE BIHMSHHE Ha padoTy
ANIEKTPOHHOM ammaparypbl. ClemayeT paccMOTpeTh MpocTeimme oaHO(Ma3HbIe CIIKUBAOIINAE (QUIBTPHI
HIMPOKOTO MPUMEHEHHUS: EMKOCTHOU, MHAYKTUBHBIN U akTuBHBbIE PuiibTpbl. KoadduuineHT crinakupanusi.

CraOunm3aTtopbl HampsOKEHHS M TOKAa. B KauecTBe CTaOWJIM3HMPYIOUIMX YCTPOWCTB HCIOIB3YIOT
CTaOUIIN3aTOPhl, KOTOpPbIE MOAPA3JCISIIOT Ha IapaMeTpUdYecKue W KOMIIeHCAlMoHHbIe. Pac-cmoTperh B
CpaBHEHHH KOMIICHCAIIMOHHBIE U MTapaMeTPUUECKUe CTA0MIN3aTOPhI TOKA M HATIPSKCHHUS.

VYnopasnseMble BeimpsMuTenu. s motpeOutenel SHEPruH, KOTOPbIE HYXKIAIOTCA B PEryIHpPyEeMOM
HampsDKEHWW  MHATaHUS  MPUMEHSIOT  TUPHUCTOpHBIE  (ympaBisiemble) BbIIpsAMHUTETH. HeoOxoammo
paccMOTpeTb CXeMy OJHO(A3HOTO  YNPaBIsIeMOrO  BBIIPSAMHUTENS C  BBIBOAOM  HYJIEBOH  TOUYKH
Tpancdopmaropa.

Omneparmmonssiid  ycunutenb (OY) — 310 MajorabapuTHbI (B HMHTErPaJbHOM  HCIIOJTHCHUH
oreuecTBeHHbIX cepuid K140, K544, K533, KP1040YV I, KP1435 u np. u umnoptaeix cepuit AD8041,
OP275, LM339 u np.) MHOTOKACKaJHBIA YCHJIUTEIh TOCTOSHHOTO TOKa C HEMOCPEICTBEHHBIMU CBSI3SIMH
MEXIy KackagamMu H  OoibiiuM  Kod(p¢uimeHtoM ycwieHus. [lopsagok u3ydeHus: Ha3HAueHHeE,
(yHKIIMOHAIbHAs CcXeMa, YCIOBHOE O003HAUEHHME, CXEMbl BKIIOYEHHUS M aMIUIMTYAHBIE XapaKTEPUCTHKHU
HMHBEPTHUpYIOLIETo U HeuHBepTupyromero OY, ocHoBHbIE napameTpsl OY.

HeBsaras tema «DJIEMEHTBl W yCTPOWCTBA HMU(PPOBONM TEXHUKU: JIOTUUECKHE DIIEMEHTHI, TPHUITEPHI,
PEruCTphl, CYETYMKUM MMIYJIbCOB M Ap». M3ydars Ttunosele sornmdeckue snementel W, MJIM, HE mo
CIeMyIONmIeH cxXeMe: JIOTWYecKas omepanus (HauMeHOBaHWE (YHKIMH), CHUMBOJIMYECKOE, OyKBEHHOE H
yCIOBHO-Tpaduueckoe O0O0O3HAYCHUS, AHATUTHYECKOE BBIpA)KEHHE, TaOMUIla MCTUHHOCTH, KOHTAaKTHOE W
CXEMOTEXHHUYECKOE HcIojHeHHe. Jlorndeckue sJIeMEeHThl HCHOJB3YIOTCA B LEmiIx HU@poBoil 00paboTKu
uHpOpMaIUu.

Tpurrep — 3TO yCTpOWCTBO, oOOJIajaromiee JIBYMs YCTOMYMBBIMH COCTOSTHUSIMH U CIIOCOOHOE
IIEPEXOIUTh M3 OJHOIO COCTOSIHMS B JIPYroe IIOJ BO3JEHCTBUEM BHEIIHEIO YIIPABIIAIOIIEIO CHUTHAJIA,
MIPEBBILIAIONIET0 [MOPOroBoe 3HaueHue. [Ipu OTCYTCTBUM BHEIIHUX BO3JEUCTBUN TPUITEP MOXKET CKOJIb
YIOJHO JIOJITO HAaXOAUTbCS B OJHOM M3 YCTOWYMBBIX COCTOSIHMM. Jlpyrumu ciioBamMu, TpUITEp
MpelHa3HayeH [ XpaHeHuss oAHoro Oura wuHpopmauud. Ha HMX OCHOBE CTpPOST CYETUHKH,
pacupenenuTen U Jpyrue yCTpoucTBa.

PaznuyatoT Tpurrephl AaCHUHXPOHHBIE, KOTOpPbIE MEPEKIIOYAOTCsI B MOMEHT IOJaud BXOIHOIO
CUTHaJIa, U CHUHXpPOHHBbIE (TakTUpyeMbl€), KOTOpbIE€ IMEPEKIIOYalOTCS  TOJBKO HIpH  Mojaue
CUHXPOHMU3UPYIOUINX HMITYJIbCOB, & MOMEHT Iepexoja CBSI3aH C ONPEJEICHHBIM YPOBHEM CHUHXPOCHUIHAJA
(craTMueckue TpUITEPH]) WIM C MOMEHTOM (poHTa JMOO cCpe3a CHHXpOCUTHANA (JUHAMUYECKHe
TpUrrepbl). ACHHXpOHHBIH M CUHXpOHHbIN RS-tpurrep, T-tpurrep, D-tpurrep, JK-tpurrep: ycnoBHo-
rpaguueckoe 0003HaYEHHE, CXeMa peanu3aliy, TabI1uia HICTUHHOCTH, BpeMEHHas TuarpaMma.

Peructp — 3T0 ycTpoHCTBO, cOCTOsIee U3 TPUITEPOB U NpeIHA3HAYEHHOE JJISl 3allUCH, XpPaHEHUS
Y CUUTBHIBAHUS N-pa3psHOrO JBOMYHOro uucia. M3 BocbMu D-TpUrTepoB MOXKHO TMOJMY-YUTh PETUCTP AJIA
XpaHeHus §-MU pa3psIHOTO JBOMYHOTO YHCIIA.

Cuerunky mpeaHa3HAYEHBI JUIsl CUeTa MOCTYHAIOIIMX HA €r0 BXOJ MMIIYJIbCOB, B MHTEPBAJIE MEXIY



KOTOPBIMU OH JOJDKeH XpaHuTh HHpopmanuio 00 ux kojaudecTBe. [lo3TOMy cuUeTYMK COCTOUT U3
3alIOMHMHAIONIMX S9eeK — TpurrepoB o6praHo D- wmmm JK-tuma. Paccmorpers paboTy mpo-creiinero
CUeTYMKa MMMYJIbcOB Ha T-Tpurrepax: ycioBHO-rpaduyeckoe 0O0O3HAuUEHUE, CXeMma peallu3alllu,
nepeKiIrouaTeNbHas TabIuIa, BpeMEeHHBIE IUarpaMMbl.

Hecsras Ttema «llonarue mpomeccopa. Mukpomnporeccopsl ¥ MHUKPOKOHTPOJUIEPBI, HUX HC-
I0JIb30BaHUE B TEXHOJOTMUYECKUX Ipoueccax». lIponeccop oObenuHsAET ABa yCTPOWCTBA: ONEPALMOHHOE
(OY) u ympasnstoniee (YVY). IlocnemoBaTenbHOCTh M3Y4YEHHMS TaKoBa: Ha3HAUYE€HUE, OCHOBHBIC Y3JIbI,
nporecc pyHkunonupoBanus OY u VV.

Muxkponpoueccop (MII) — 3T0 mporpamMMHO-yIpaBisieMOe YCTPOMCTBO 00pabOTKH mudpo-Bor
uHpopmanuu, PeammzoBanHoe B Buae BUC wmmm CBUC, T.e. ycTpoiicTBO, crocoOHOE BBIMOJIHATH IOJ
POrpaMMHBIM yIIpaBieHHEeM 00paboTKy uHpopmanuu (BKItouas €€ BBOJ M BBIBOJ), apU(METHUCCKHE H
JIOTMYECKUE OTIEPALUH.

Jna pyunkunonupoBanusi MIT HeoOXoauMbl BHEIIHHUE yCTPOMCTBA, K KOTOPBIM OTHOCSITCS, TPEKIE
BCETrO, 3amoMuHaromee ycrpoictBo (3Y) st XpaHeHUsS JAHHBIX W MpOrpaMM. JTa NaMsATh COCTOUT U3
Heckonbkux BUC: mocrossaaoro 3Y(I13Y) u onepatuBHoro (O3VY). KpoMe Toro, k BHEIIHUM yCTPONCTBaM
OTHOCATCSl YCTPOWCTBAa: BBOAA-BBIBOAA HWH(POpPMALMHU, NepeAayd, YIpaBieHHs W OOMEHa JaHHBIMU.
Heob6xomumMo paccMoTpeTs TmpocTeimuii npuMep BbimosHeHHss MII  ciokeHus JBYX 4YHCEeNl W
chopMyIHpOBaTH OOIIME MPUHIHUITEI (HYHKIIMOHUPOBAHUS MUKPOTIPOLIECCOP-HBIX CHCTEM.

B mocnenHee BpeMs B CHUCTeMax YIpaBiCHHUS TEXHOJIOTMYECKMMHU IMPOLIECCaMHU, B CHCTEMax
nepefayu JNaHHBIX, MUPPOBONH OOpaOOTKM CHTHAJIOB M APYTHX IeNiell MIMPOKOe NPUMEHEHHE MOIY-YWIN
MUKPOKOHTposuiepsl. Mukpokontpoiep MK) — ynpapnsitoiiee yCTpoHCTBO, BBIIIOJHEHHOE HAa OJHOM HIIU
HECKOJIbKMX KPUCTAJUIAX W TpeJHa3HAueHHOE [UIS peanu3auud (YHKIMMA JIOTHYECKOTO aHauu3a u
reHepaluy ynpabisomux curHaioB. MK He coIepXuT ycTpoHCTB apu(pMETHYECKHX OIepaluil, UMeeT
CPaBHUTENBHO HEOOJBINYIO Pa3psIHOCTh CJIOBa, HO Oojiee pa3BUTHIA ammapar pealu3alil JOTHYeCKUX
(GyHKIUI 10 CpPaBHEHUIO C YHHMBEpPCAIbHBIMU MHUKporporeccopamu. OHHM cojepKaT HEeoOXOTuMBbIi Habop
KOMIIOHEHTOB W3 MHKpPOIPOLIECCOPHOrO Habopa s peanu3allid KOHKPETHOM 3ajaud  yHpaBJeHHUs
nporieccoMm. Kopmoparuu Atmel, Microchip, Nec u ap. mpennararoT oOmmMpHBIN nepedeHsb 8-, 16- u 32-
o6utHeix MK co cBepXHH3KUM MOTpEOICHUEM TOKA.

MK sBnsieTcss 3akoHYeHHBIM ycTpoiicTBoM. Ilpm paspaboTtke ycrpoiictBa Ha MK HeoOxomumo
BBIOpaTh noaxosamuii MK, mMOIKITIOYNTs K HEMY JaTYUKH, KIABUATYPy, HHIUKATOP, KIFOYHA U T.J., a TAKKE
pa3paboTaTh MporpaMmy.

11. Ilepeyenb  UHGOPMALMOHHBIX  TEXHOJOTHil,  HCHOJB3YyeMbIX TPH  OCYIIECTBJIEHUHU
o0pa3oBaTe/IbHOTO mpolecca MO JMCUMIIMHE, BKJIOYasi MepevyeHb JIMUEH3UOHHOIO M CBOOOIHO
pacnpocTpaHsieMoro MpPOrpaMMHOro odecnedyeHHsi, B TOM YHCJIe OTe€YeCTBEHHOr0 IPOM3BOICTBA H
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBHpYC

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHasi onepaliioHHasi ccTeMa

3. AnnapartHo-niporpaMMHBbIi KOMIIIEKCKARGUS-KARYO» -

11.3 [lepeuens npocpammno2o obecneyenus omeyecmeenHo20 npou3eo0cmed
1. Kaspersky Total Security - AnTHBHpYC
2. AnnapatHo-niporpaMMHbIH KOMIIIEKCKARGUS-KARYO» -

IIpu ocymiecTBiieHHH 00pPa30BATEIBHOIO IpOLECCa CTYAEHTAaMU U IPENOAAaBATEIEM HCIOJIb3YIOTCS
cnenyromue nHpopmanmonHo cnpaBounbie cuctembl: CIIC «Koncynprant mmtocy, CIIC «"apaHTy.

12. Onucanne MaTepHAJIbHO-TeXHMYECKOH 0a3bl, Heo0X0oauMoii A OCYLIIeCTBJICHUA
00pa30BaTeIbLHOr0 MPoIecca Mo JUCIHUIJINHE

Ne i/ HaunmMeHnoBaHue crielinaabHBIX Howmep
IOMENIECHUN U ITIOMEICHUN 11 ayIuTop
CaMOCTOSITENILHOM pabOThI 15051

OcCHAIIIEHHOCTE CIIENHUAILHBIX IIOMENICHUN U
MOMEIIEHUH [Tl CAMOCTOATEIBHON pabOoThI




YueOHast ayTUTOPHS JJIs

206/99

OCHaH_[CHI/IeZ CIICHUAIIN3UPOBAHHAA Me0eab Ha

IIPOBEJICHUS 3aHATHI BCEX TUIOB (B o 117 nocano4HbIX MECT, IEPCOHAIIBHBIN
T.4. JICKIIUOHHOTO, CEMUHAPCKOT0, KomneroTep — 11T., TeneBuzop LG 65UH LED -1
PAKTHUYECKOM MOATOTOBKU mT., 3ByKOBas ammapaTrypa — | mT.,, JOKyMEHT-
00y4Jaronuxcs), rPyImnoBbIX U Kamepa ropraruBHas Aver Vision — 1 mirt.,
WHJUBUATyJIbHBIX KOHCYJIbTALlUM, kommyTtarop Compex DS — 1 mit., MarHuTHO-
TEKYIIIET0 KOHTPOJISI U MapkepHas qocka 90x180 — lmr, yaeOHo-
IPOMEXKYTOUHOM aTTecTaluu HarsAHbIE TOCOOUS B BUJIE TEMATHUECKUX
Mpe3eHTalMi, oIKIoYeHe k cetu «MHTepHeTY,
JOCTYII B 3JIEKTPOHHYIO WH(OPMAIIMOHHO-
00pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA, BHIXO B
KOPIIOPATUBHYIO CETh YHUBEPCUTETA.
213/23 | OcHaiienue: crenuaaIn3upoBaHHas MeOenb Ha
D 16 mocamoYHbIX MECT, IIJIa3MEHHBIN TEJIEBU30P

Panasonic — 1 mT, HOyTOYyK Aser Aspire 5720G —
1 wt., Tocka MarHuTO-MapkepHas — 1 i,
KOMILJIEKT KOMITbIOTEPU3UPOBAHHBIX CTEHIOB
«ONEeKTPOTEXHUKA U OCHOBBI JIEKTPOHUKI - 4
LIT., HOJAKII0YEHHE K ceTu «IHTepHET», ToCcTyn B
ANMEKTPOHHYIO WH(POPMAITMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA, BBIXO/ B
KOPIIOPATUBHYIO CETh YHUBEPCUTETA.

[ToMemenue 1 caMOCTOATENbHOU
paboTsl 00ydaroIuxcs,
MOJTBEPIKIAIOIIECE HATNIHE
MaTepHaIbHO-TEXHUUYECKOTO
o0ecrieyeHusl, ¢ IepeyHeM

QCHORIIOTO nﬁnnv JORATIIAG




13. OcodennocTu peamsanuu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OTrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsl  IPEJOCTABISIOTCS CIIELUaIbHbIE
yu4eOHUKH U ydeOHble mocoOusi, MHasg ydeOHas JUTepaTypa, CHELHaIbHbIE TEXHUYECKUE CpPEeICTBA
o0y4eHHs KOJJIEKTUBHOTO M WHJMBUIYaJbHOTO IIOJIb30BAHMSI, IPEIOCTABIEHUE YCIYr AacCHCTEHTa
(TOMOIIHMKA), OKAa3bIBAIOIIETO OO0YYAIOIIUMCS HEOOXOJUMYI0 TEXHHYECKYIH IOMOIlb, a TaKXe YCIyTd
CYpAOIEPEBOTUMKOB U TU(DIOCYPIOTIEPEBOTUHKOB.

a) s c1aObOBHISAIINX

- Ha IPOMEXYTOYHOM aTTecTaMud MPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN  CTYJIEHTY
HEOOXOIMMYI0 TEXHHYECKYIO0 IMOMOIIb C YY4E€TOM HHAMBHUIYaJbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh
paboyee MecTo, epeIBUraThCsl, IPOYUTATh U OPOPMUTH 33JaHNUE, B TOM YHCJIE 3alIUChIBast MO TUKTOBKY );

- 3aJaHMs [ BBIIOJHEHMS, a TaKKe€ MHCTPYKIHMS O IOPSAJKE IPOBEACHUS IPOMEKYTOUHON
aTTecTauuu o(pOpPMIIIOTCS YBEIMUEHHBIM HIPUPTOM;

- 3a/1aHUA JUIS BBIIIOJIHEHUS HAa IPOMEKYTOUYHON aTTECTALIMU 3aUUTBHIBAKOTCS] ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BBIIOJHSIOTCS HAa Oymare, HaJAMKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTCs MHAMBUYaIbHOE paBHOMEpHOE ocBeleHre He Mmenee 300 mokc;

- CTYIEHTY JJs BBINOJHEHUS 3aJaHus NpU HEOOXOAMMOCTH MPEIOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOMCTBO;

B) JJIS TIIyXUX U CIa00CHbIIIAIIUX:

- Ha TPOMEXYTOYHOH aTTecTalMM NPUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOLIMM  CTYIEHTY
HEOOXOMMYI0 TEXHHUYECKYI0 MOMOUIb C yYETOM HHIWBHUIYaJbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecCTO, MepeIBUraThCs, IPOUUTATh U O(POPMHUTH 3a/1aHUE, B TOM YHCIIE 3aIIUCHIBAs MO TUKTOBKY);

- IPOMEXKYTOYHAsI ATTECTALMsI IPOBOJUTCS B MUCbMEHHOU (hopme;

- o0ecrieynBaeTcs HaJU4Me 3BYKOYCHUJIMBAIOILEH anmaparypbl KOJUIEKTUBHOTO IOJIb30BaHMS, MPHU
HEOOXOJUMOCTH IOCTYINAOLUM IPEAOCTaBISIETCS 3BYKOYCHUJIMBAIOLIAs ammnaparypa WHAMBHIYaJIbHOTO
H0JIb30BAHUS;

- 10 JKEJIAHUIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIMsI MOKET IPOBOAMTHCS B IUCBMEHHOH (opme;

) UId JMI C HapyLEHUSMU OIOPHO-IBUraTeIbHOrO ammnapaTta (TSDKEIbIMH —HapyLICHUSMHU
JIBUTATEIbHBIX (DYHKIMNA BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH):

- NHUCBMEHHbIC 33JaHUS BBINOJIHAIOTCA HA KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IPOrPaAaMMHBIM
o0Oecrie4eHneM WM HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXXYTOUYHAsl aTTeCTallus IPOBOIUTCS B YCTHOM hopme.



Pabouas nporpamMma JIUCHMIUIMHBI «OJIEKTPOTEXHUKA M JJIEKTPOHMKA» COCTAaBJI€HAa Ha OCHOBE
@®enepalibHbIIl TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHAApPT BBICIIErOo 00pa3oBaHus - OakajgaBpuar IO
HanpasieHuto noarotoBku 19.03.02 IlpoaykTsl mUTaHUS M3 PACTUTENBHOTO ChIpbs (IMpuka3 MuHOOpHayKu
Poccun ot 17.08.2020 1. Ne 1041).

ABTOD (BI)
non. , knH Baxtuna Enena AptypoBHa

Penten3enTnr
nou. , kTH Konomnes EBrenuit Bukroposnu

nou. , ktH bonnaps Cepreit Hukonaesnu

Pabouast mporpaMMa JUCHUTUTHHBI «DJICKTPOTEXHUKA W JJIEKTPOHUKA» PACCMOTPEHA Ha 3acelaHHH
Kadenpa nsnexkrporexnuku, (pusmku u oxpanbl Tpyaa npotokon Ne 8 ot 12.03.2025 r. u npusHaHa
cootBercTBytomieil TpedoBanusam PI'OC BO u ydeOHoro miana mo HampapiieHHtO moarotoBku 19.03.02
[IpoayKTsl TUTaHUS U3 PACTUTEIHLHOTO CHIPhS

3aBenyronuit kadeapoit SAnoBckui Anekcanap AJIEKCaHIPOBUY

Pabouas mporpamma JUCHUIUTUHBI «DIEKTPOTEXHUKA U DJIEKTPOHUKA» PACCMOTPEHAa Ha 3aCeAaHuu
y4eOHO-METOIMUECKOW KOMHUCCUU WMHCTUTYT arpoOHONIOTHH W TPHUPOIHBIX pPecypcoB NpoTokon Ne 7 ot
17.03.2025 r. um npusHaHa cootBercTByomeil TpeboBanusm @PI'OC BO wu yuebHOro IuiaHa 1o
HanpasiieHuto moAroToBku 19.03.02 IIpoayKThl MUTaHUS U3 PACTUTENILHOTO ChIPbS

PykoBogutens Ol
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