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Pabouas mporpamMmma AUCHUTIINHBI « BHOTEXHOJIOTHIY COCTaBIIeHA KaH/. TIel. HayK, TOIICHTOM
kKadeapsl TexHoJaoruu 1 npeanpuaumarenbersa J.H. Ky3pmunbm

PaGouas mporpamma TUCHUILTMHBI 00CYXKICHA HA 3aceJaHuy Kadeaphl TEXHOJIOTHH U
peIpUHUMATEIbCTBA

10 anpens 2017 r., nporokosn Ne 8
3aBefyromuii kadenpoii i N10%

JIOKTOP. TIeJl. HayK, mpodeccop el i N.B. boromas

Ono6peno HMCC(H)
WNucTtuTyTa MareMaTuky, GU3MKA 1 UHHOPMATHKH
26 mas 2017 r., nporokon Ne 9

[Ipencenarens C.B. bopTHOBCKHMi1

Pabouas nmporpamMma A1MCHUIIIMHBL <<3JICKTpOTeXHI/IKa H DJICKTPOHHKA» aKTyaJIU3UPOBaHa KaH.
M[eA. HayK, JOICHTOM Ka(bez(pbl TCXHOJIOTHH U MPCANPUHNUMATCIILCTBA I[H KYSBMI/IHLIM

Pabouas [mporpamMmma JIUMCHUILNIMHBI AOIIOJIHCHA U CKOPPCKTUPOBAHA HA 3aCCAaHNHN Ka(be,[[pbl
TCXHOJIOTHUHU U MPCANTPHUHUMATCIILCTBA

23 mas 2018 r., mporokon Ne 8

1.0. 3aBeyromiero kadenpoit
KaH[. TeX. HayK, JOLEHT s~ C.B. bopTtHOBCKUI

Ono6peno HMCC(H)
WHucTuTyTa MaTeMaTuku, GU3UKN U HHQOPMATUKH

23 mas 2018 r., mpotokomn Ne 8

IIpencenarens C.B. bopTtHOBCKMii



Pabouas nporpamma TUCHUTUIMHBI «JIEKTPOTEXHHUKA U 3JIEKTPOHUKA» aKTyaIn3UpOBaHa KaH/.
e, HayK, TOIEHTOM Kadeapbl TeXHOJIOTHU U npeanpuaumatenbersa J.H. Ky3sMuHbIM

Pabouas nporpamma IUCHUIUIMHBI IONOJHEHA U CKOPPEKTUPOBAaHA Ha 3aceAaHuU Kadeapsl
TEXHOJIOTHH U MIPEAIPUHUMATEIHCTBA

8 mas 2019 r., npotokoa Ne 9

1.0. 3aBEyIOIIero Kadeapoid \‘

KaHJ. TeX. HAyK, JOLICHT " C.B. bopTtHOBCKMIi

Ono6peno HMCC(H)
HHucTuTyTa MaTeMaTuku, GU3NKU U HHQOPMATUKH

16 mas 2019 r., mporokon Ne 8

[Ipencenarens Y C.B. bopTtHOBCKUI

Pabouas nmporpamMma A1MCHUIIIMHBL <<3JICKTpOTeXHI/IKa H DJICKTPOHHKA» aKTyaJIM3UpOBaHa KaH/I.
M[ea. HayK, JOICHTOM Ka(bez(pbl TCXHOJIOTUHU U TPCAIIPUHHUMATCIILCTBA HH Ky3BMI/IHBIM

Pabouas nporpamMma IMCHUITIIMHBI JOMOJIHEHA U CKOPPEKTHPOBaHA HA 3aceJaHIH Kadeapsl
TEXHOJIOTMH U NPEAIPUHUMATENIBCTBA

«06 »_05 2020 r., mporokon Ne _5

3aBenyromuii kageapoit i, C.B. bopTtHOBCKUI

Ono6peno HMCC(H)
WHucTuTyTa MaTteMaTuku, GU3NKN U HHQOPMATHUKH

«20»_05 2020 r., mporokon Ne _8

[Ipencenarens e, C.B. bopTHOBCKHI1




HHOACHUTEJBbHAA 3AIINCKA

1. MecTo IMCUUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl.

Hacrosimast pabouasi mporpamMma TUCIHUIUIMHBEI (#ajiee mporpamMma) pa3padoTaHa B
COOTBETCTBUHM ¢ (heaepaibHbIM TOCYJAapCTBEHHBIM O0pa30BaTENIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanusi — OakamaBpuatoM 10 HampaBieHuto noaroroBku 44.03.01 Ilemaroruueckoe
o0Opa3oBaHHe, YTBEpXACHHBIM NpUKa3oM MuHHCTEpCTBa 0Opa3oBaHus W Hayku Poccuiickoii
Oeneparun ot 22 despans 2018 r. Ne 121 (3apeructpupoBan B Muntocre Poccun 15 mapra
2018 1. Ne 50362), ¢ yuerom npodeccuonanbabix ctanaaptoB 01.001 Ilexgaror (megarorudeckas
JeSITeIbHOCTh B c(epe AOIMIKOIBHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
obmero oOpa3zoBaHusi) (BOCIHUTATENb, YIUTEIb), YTBEPKICHHOTO MpuKazoM MuHTpyna Poccumn
or 18.10.2013 Ne 544n (¢ usm. ot 05.08.2016) (3aperucrpupoBan B Muniocte Poccun 06
nekabpst 2013 r. Ne 30550), 01.003 Ilegaror OMOTHUTEIHLHOTO 0OOpPA30BaHMS IETEH U B3POCIIBIX,
yTBEpXKACHHOro mpukazoM Muntpyna Poccun ot 08.09.2015 Ne 613n (3apeructpupoBaH B
Muntocte Poccumn 24 centsiOps 2015 r. Ne 38994), cormacHo y4ueOHOro IuiaHa MOATOTOBKH
OakanaBpoB 1o HampasieHuio 44.03.01 Ilenarormueckoe oOpa3oBaHUE, HAINPaBICHHOCTh
(mpoduiip) TexHoIOTHs ¢ OCHOBaAaMH MPEANPUHUMATEIHCTBA.

JucuumiuHa OJNEKTPOTEXHUKA U DJIEKTPOHMKA OTHOCUTCA K YacTH OCHOBHOM
npodeccuoHanbHOM o0Opa3oBaTelbHOI MIPOrPaMMBI, dhopmupyemoit y4aCTHUKAMU
o0pa3oBaTeNbHbIX OTHOILIEHUH, u3yyaercs B 4,5,6 cemectpe (2,3 Kypc), UHAECKC TUCLUUIUIUHBI B
yueOHoM 11ane H1.B.07 ®opma 00ydeHus — 3a04Hasl.

2. TpynoeMKoCTh JUCHUNJIMHBI BKJIIOYAET B ce0s 0OIIHMiI 00beM BpEMEHH, OTBEICHHBII
Ha M3y4YeHHE TUCIHUIUIMHBI U cocTaBiseT 9 3.e. (324 yaca). KonmudyecTBo 4acoB, OTBEACHHBIX Ha
KOHTAaKTHYIO paboTy (pasznuuHbie (OPMBI ayTUTOPHON pabOTHI) C MPETOIaBaTEIEM COCTABIISET
50 yaca (B TOM umcie 3aHATHUS JIGKIIMOHHOTO Tuma — 20 4acoB, 3aHATHS CEMHUHAPCKOrO THUIA
(;maboparopHbie paboThl) — 22 4acoB), HA CAMOCTOATENIbHYIO pabOTy CTyAE€HTa OTBOIUTCA 256
4acoB.

3. Lleu ocBOeHMS IMCHUTITIHHBI

lenpto wW3ydYeHHS JOUCHUIUIMHBI  SIBISIETCS  COJAEHCTBOBATh  (POPMUPOBAHUIO Y
00yyaromuxcs MpeACTaBIEHUN O COBPEMEHHOM 3JEKTPOTEXHUKE U YMEHMM HX HCIIOJIb30BaTh B
00pa3oBaTeNbHON AEATEIbHOCTH.

4. [Inanupyemble pe3yJbTaThl 00yUYeHHSs.

N3ydyeHnne qUCHUIIIMHBI HAMTPABICHO HA (POPMHUPOBAHKE CIASAYIOIINX KOMIETSHIIHIA:

OK-3 CIIOCOOHOCTBIO HCIIOJIB30BATh €CTECTBEHHOHAYYHbIE W MaTeMaTHYeCKHe
3HAHUS JUUIs1 OPUEHTHPOBAHUS B COBPEMEHHOM MH()OPMAIITMOHHOM IPOCTPAHCTBE

OK-6 CIOCOOHOCTBIO K CAaMOOPraHU3aluU U caMo00pa30BaHUIO

OIIK-1 TOTOBHOCTBIO CO3HaBaTh COLMAIBbHYIO 3HAa4YMMOCTb CBOEH Oynymiei
npodeccuu, 001a1aTh MOTUBAIIMEHN K OCYIIECTBICHUIO MPOGECCHOHATBHOM IEITETbHOCTH

OIIK-2 CMOCOOHOCTBIO OCYILIECTBIISATH OOY4YEHHE, BOCHUTAHWE M PA3BUTHE C

YYETOM COITMAITBHBIX, BO3PACTHBIX, ICUXO(PH3MUECKUX U HHIUBHIyaJIbHBIX OCOOCHHOCTEH, B TOM
qucie 0coObIX 00pa30BaTeNbHBIX MOTPEOHOCTEH 00yUaIOIINXCS

OIIK-5 BJIa/ICHHEM OCHOBaMU NIPO(EeCCHOHATIBHOM STUKU U PEYEBON KYJIbTYpPbI

[1K-2 CMOCOOHOCTBIO HCIOJIb30BaTh COBPEMEHHBIE METOABl M TEXHOJOTMU
00y4eHUs U TUATHOCTUKH

[1K-7 CMOCOOHOCTBIO ~ OPraHU30BBIBATH  COTPYIHHUYECTBO  OOYyUarOIIMXCH,

noaaACPKUBAaTb aKTUBHOCTb U MHUITUATHUBHOCTDb, CAMOCTOATCIIBHOCTD O6y‘—IaIOHH/IXC$I, Pa3sBUBATH
UX TBOPYECKHE CIIOCOOHOCTH

[K-11 TFOTOBHOCTBIO MHCIOJIB30BATh CHUCTEMATU3UPOBAHHBIE TEOPETUYECKUE U
NpaKTHYECKHE 3HAHUS IS MMOCTAHOBKM W PEIICHUS HCCIENOBATENILCKUX 3a1ad B 00acTu
o0pazoBaHUs



[IK-12
o0ydJaronmxcs

CIIOCOOHOCTBIO PYKOBOJUTH y4EOHO-UCCIEAOBATEILCKON JeSITEIbHOCTHIO

Tabmauua 1.

«[Inanupyemblie pe3yabTaThl 00y4eHUs

33[[3‘11/[ OCBOCHHUSA NUCIHHUITINHBI

ILnanupyemble
pe3yJbTaThl 00y4eHHs 110
AMCUMILINHE
(IecCKpUNTOPHI)

Kopn pesyabtara
o0y4eHust
(koMmeTeHIMs1)

. chopmupoBath |y Oyaymmx
yuuTeInei MIPEICTaBICHHS 0
COBPEMEHHBIX TEXHUYCCKUX
CpeACTBax TMONYYCHHS, Iepelayd H
UCTIOJIb30BaHUS IEKTPUUECKON
SHepru,  o0pabOTKH,  mepeaayw,
obMeHa wH(pOpMaIer, HampaBICHHHA
U COLHUAIBHBIX aCIEKTOB pPa3BUTHS
3TUX CPEICTB U CIIOCOO0B;

. BBECTH OOYYarOIIUXCS B KPYT
HAyYHBIX M TEXHUYECKHX TIPOOIIeM,
peliacMbIX Pa3InYHBIMH  pa3JieliaMu
Kypca «JIEeKTPOTEXHUKAY;

. o0eCleYnTh 3HAHHE METO/IOB
JNEKTPOTEXHUUECKUX H3MEPEHHUU |
OKCIECPUMEHTAJBHBIX ~ CPEICTB  Ha
YpOBHE, HEOOXOIUMOM JIJIsl YCTICIIIHON
TPYAOBOM JeSITeTbHOCTH
CTICTIHAINCTOB B
o0mie000pa3oBaTeNIbHON  MIKOJIE |
npoUIBLHON LIKOJIE;

. pPa3BUTh NPAKTUYCCKUE HABBIKH
oOpallleHuss C  H3MEPUTENIbHBIMU
npubopamu ol1ero U
Y3KOCTICITUAIEHOTO HA3HAYCHUS;

. obecrieunuTh CBOM BKIAJg B
CTPYKTYpPY KOMIIETEHTHOCTH
OyIylIero crenuaiucTa

3HaTh:

- HUCTOPHUIO CTAHOBJICHHS U
pa3BI/ITI/I$I BHGKTpOTCXHI/IKI/I nu
AJICKTPOHUKH, X
TEOPETUYECKHE OCHOBBI, H

TEPMHUHOJIOTHIO;
- [PUHIMIBI  TIepeaay,
npuema, oopaboTku, oOMeHa
uH(popManuen;

- 3aKOHBI busuku
UCTIOJIb3yeMbIe B
AIIEKTPOTEXHUKE u
DIIEKTPOHUKE, a TaKXKe IpPHU
aHaiuse u pacuere

ANEKTPUYECKUX LETIEH;

- MeToAbl U  CpelcTBa
ANEKTPOTEXHUYECKHUX
MOJEJIIUPOBAHUN u
U3MEPEHUIN

YMerTs:

- TNPOW3BOAMTH pPACYETHl |
MOJICIUPOBaHHE
ANEKTPUYECKUX Lened Mo
3aJJaHHBIM [TapaMeTpam;

- OpraHU30BaTh CBOE
pabouee MECTO B
COOTBETCTBUU C
TpeOOBaHUAMHU TEXHHUKHU
0€e30I1acHOCTH;

- oOpamarbcs c
IKCTIEPUMEHTATBHBIMH
YCTAaHOBKaMH U OTIEIbHBIMU
MU3MEPUTEITbHBIMA
npubopamMu U MporpamMMamMu-
CUMYJIATOPaMH;

- yMeThb YUTaTb M YEepPTHUTb
CXEMBI HECIIO’KHBIX
AIIEKTPOPATUOTEXHUUECKUX
YCTPOWCTB

IpPaMOTHO MIPOBOJIUTH
MOHTa)KHbIe paboThl (Taika,
(opMOBKa BBIBOJIOB JeTajeid
v 1p.)

OIK-2; OK-3; OK-6;
OIIK-1; OIIK-5; TIK-2;
TK-7; TIK-12; TIK-11

5




BBISIBJISITH HEUCTIPaBHbBIC
3JIEMEHTHI u Y3IIbI
ANEKTPOTEXHUYECKUX
YCTPOMCTB U DIIEMEHTOB
000pyIOBaHUS  IIKOJIBHOTO
KaOMHETa TEXHOJIOTHH;

YCTPaHSITh pocTeHIre
HEUCTIPABHOCTH
ANEKTPOTEXHUYECKOTO
000pyI0BaHUS  IIKOJIBHOTO
KaOuHeTa.

Bnanets:

- IpUeMaMu MOJEIUPOBaHUS
ANEKTPOTEXHUYECKUX Lenen
u YCTPOUCTB c
HCIIOJIb30BaHUEM
COBPEMEHHBIX IPOrpamMMm -
CUMYJISITOPOB;

- IpUEMaMH  HU3MEpPEHUS
XapaKTEPUCTUK
IEKTPOTEXHUYECKUX Lienen
u YCTPOMCTB c
HCII0JIb30BaHUEM
COBPEMEHHOM anmnaparypsl

5. KoHTpoJIb pe3yJibTaTOB 0CBOEHHS THCIUIIUHBI.

MeTo/1bI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

- TIOCEIICHUE 3aHITHIA;

- 3aIuTa JIAOOPATOPHBIX padoT;

- HarucaHue pedepartos.

dopma HTOTOBOTO KOHTPOJIS IO TUCITUTUIMHE — 3a4€T, SK3aMeH.

OneHouyHBIE CpPENCTBA pPE3YyJIbTATOB OCBOCHUS JTUCHUIUIMHBI, KPUTEPUU OIICHKHU
BBITIOJTHCHUS 3aJIaHUH MPeICTaBIeHBI B pasjene «DoHIbI OIEHOYHBIX CPEACTB IS IPOBEICHUS
TEKYIIET0 KOHTPOJIS M MMPOMEKYTOUHOHN aTTeCTaIlUU 00yUYarOIIHXCs».

6. IlepeueHn 00pa3oBaTebHBIX TEXHOJIOTHIl, HMCHOJb3YeEMbIX MPH OCBOECHHH
AUCHUILIHHBI.

B pamkax yueOHOro mpomecca IO AWCIUIUIMHE HCIONB3YIOTCS  TEXHOJIOTHU
COBPEMEHHOTO TPAAUIIMOHHOTO 00y4YeHHs (JIEKIIMOHHO-CEMHHAPCKask CUCTEMA).

CeMuHapcKue 3aHATHS MMPOBOIUTCS C MCIIOIB30BAHUEM ITEJarOTMUSCKUX TEXHOJOTUH Ha
OCHOBE AaKTHUBM3AIlMM U WHTEHCU(HUKAIMU ACATeIbHOCTH Yy4aluXcs (QaKTUBHBIE METOJIbI
00y4yeHUs1) — TEXHOJOTUU TMPOOJIEMHOTO OOydYeHHus, KOorja OOydJaromuecs, BBIMOTHSS
naboparopHble pabOThI, MPEIBAPUTEIHHO PEIIAI0T TBOPYECKYIO PACUETHYIO 3aJady, a 3aTeM
MIPOBEPSIOT €€ PEIICHNUEe YKCIIEPUMEHTAILHO WM Ha IPOrpaMMe-CUMYJISTOpE.




3.1. OPTAHU3AIIMOHHO-METOINYECKHUE TOKYMEHTbDI
3.1.1. TexHosornyeckasi Kapra o0yuyeHusi JUCHUIJINHE

(oOrm1as TpyA0EMKOCTh JUCIUIUIMHBI 7 3.€.)

AyIIUTOPHBIX YacOB Bueaynu-
Bcero
HaumenoBanue pa3enoB U TeM AUCITUTLIUNHEI HACOR Bcero Jlek- JlaGopa- IIpaktu- TOPHBIX
].IPIIZ TOPHBIX YCCKUX qacoB
Paznen Ne 1. Ognoga3ubie nuenu 72 8 4 4 64
OnnodasHble 1enH MOCTOSHHOTO TOKa 2 2 32
OnHodasHbIe ey MIePEMEHHOTO TOKa 2 2 32
Paznen Ne 2. Tpexda3subie nenu 108 16 8 10 81
Tpexdazubie nenu 4 4 30
Beimpsmurenu 2 4 30
Tpancdopmartops 2 2 21
dopma IpoMEKyTOUHOU aTTeCTAIUN 9
10 yueOHOMY TUIaHy: PK3aMeH
Pasznea Ne 3 OcHOBEBI cHJI0BOIT 144 20 8 8 111
IJIEKTPOIHEPTeTHKH
MaruHsl TepeMEeHHOTO TOKa 4 4 50
DNeKTpOoIHEPreTHKa 4 4 61
dopma NPOMEKYTOUHOU aTTECTALUN 0,33
110 y4eOHOMY IUIaHy: K3aMeH
HUTOIrO 324 44 20 22 256




3.1.2. COAEP KAHUE OCHOBHBIX PA3JAEJIOB U TEM JUCHUIIJINHbI
Paszoen Ne [

BBenenue B 3jiexkTporexHuky. IlonsiTue 3jieKTpoTeXHMKH. 3aayM, peliaeMble
3JIEKTPOTEXHUKOM.

[Mpunnuner pa®oThl 3MEKTPOM3MEPUTEIBHBIX MPUOOPOB: MArHUTOAIEKTPUUECKHUX,
3NEKTPOMArHUTHBIX, IIEKTPOJUHAMUYECKUX U 1Ip. Kiaccel TouHOCTH TPUOOPOB.

IlpoBenenne  u3MepeHHHd B DJIEKTPUYECKHX  IIEIAX. TpeboBanms K
AIIEKTPOM3MEPUTENHFHBIM TPHUOOpaM Kak K 3JIeMEHTaM OJIIeKTpuueckoil memu. [IpuHmmIeD
paboThl HUPPOBBIX NEKTPOUIMEPUTENBHBIX TPUOOPOB

JIvHelHbIe AaeKTpuUecKre ey U uX 31eMeHThl. [lonarue snexkrpuueckoit nenu. IlocTosHHBIN U
MEePEMEHHBIN AJEKTpUUECKUi TOK. JIMHEWHbIE N HETMHENWHbIE 3JIEMEHTHI AJIEKTPUUECKON 1enu. AKTUBHbBIE
U peaKTHBHBIE AIE€MEHThl. EMKOCTHOE M MHIYKTHBHOE CONPOTUBIICHUS.

3akonbsl OMa u Kupxroda, ux npuMeHeHue Ui pacueTa TOKOB, HANPsHDKEHUH M CONPOTUBICHUH B
CJIOXHBIX LeNsX.. MeTon BEKTOPHBIX AMAarpamM Uil OMHUCAHMS LENEeil NepeMEHHOro ToKa. Pe3oHaHCHBIE
spnenus. KonebarenbHeiil KoHTYp. CriocoObl oxmoyeHus reneparopa k KK.

Pe3oHaHc HanpsbkeHUN B IOCIEAOBATEIBHOM 3JIEKTPUYECKON LENU. YCJIOBUS PE30HAHCA, BHJIBI
MOTEPh SHEPTHH B KOHTYPE, JOOPOTHOCTb, TI0OJI0CA MIPOMTyCKaHUS, BOJTHOBOE comnpoTuBieHne. Ou3mueckue
SIBIICHHUSI, IPOTEKAIOUIUE IPU PE3OHAHCE.

Pe3onaHC TOKOB B mapasuienbHOM anekTpuueckoil nenu. duznyeckue sBIeHUs, IPOTEKatoIINe Mpu
pe30HaHce.

IlepexoqHble MpOLECCHl B JCKTPUUECKUX LeEmsix. PacueT mepexoJHbIX MPOLECCOB B JIMHEWHBIX
JNEKTPUYECKUX IICMIX MOCTOSHHOrO Toka ¢ 3nemeHtamMu R, L, C. Pacyer mepexojHBIX MpOIECCOB B
JMHEHHBIX [ETIX IEPEMEHHOr0 ToKa. Penakcaninonnble Koie0anus. PenakcallmoHHbIe TeHepaTOpPHI.

DIIEKTPUYECKUE LIENU ¢ HeCUHYyCOUaabHbIMU nepuoandeckumu S1C. OCHOBBI rapMOHUYECKOTO
ananmza. Paner @Oypre. JlelicTByronue U cpelHUe 3HaUYCHUS HecHHycouaanbHbXx DJIC, HampssKeHUd u
TOKOB. MOIIHOCTB e HECHHYCOHAIbHOTO Toka. KoaddunuenTsl, xapakrepusymoomue GopMy KpHBOM
HECHUHYCOUJATIBHOTO TOKA.

Pazoen Ne 2

Tpexda3zHbie Henu.

[MpuanMmEl MOCTpOoeHUs MHOTO(A3HBIX cucTeM. lIpemmymecTBa MHOTO(A3HBIX IETel Iepen
onHodazueiMu. CoequHeHne 0OMOTOK Tpex(azHoro rerepatopa. COOTHOUIECHUS MEXIy JTHHEWHBIMH U
(a3HBIMU HANPSDKEHUSIMHA. BEeKTOpHBIE AHarpamMMel.

Coenunenune ¢a3 Harpy3ku B 3Be3ay. COOTHOLICHHS MEXIy JIMHEHHBIMU U ()a3HBIMH TOKaMHU U
HanpsokeHUsMHU. COOTHOIICHHUST MEXy JTHHEHHBIMHA M (Da3HBIMH TOKaMH W HaIpsDKeHUsSIMU. BekTtopHble
JIarpaMmel.

Coenunenne (a3 Harpy3ku B TpeyroibHUK. COOTHOLICHHSI MEXIy JTUHEHHBIMH U (ha3HBIMH
TOKaMH ¥ HaIpsDKEHUSIMU. BekTopHbIe 1rarpaMMbl. PeskuMbl paboThI — XOJIOCTOTO X0/1a, CAMMETPHUIHON U
HECUMMETPUYHON HArpy3KH, KOPOTKOTO 3aMbIKaHUSI.

MormHoCTh Tpex(azHOW dIIEKTPUUECKOi 1enu. M3MepeHre MOITHOCTY M SHEPTHH B Tpex(da3HbIX
HETsX.

Beinpsimurtenu

®u3nyecKue MpOLECCHl, MPOTEKAIOIUE NP KOHTAKTE JIBYX IIOJYIPOBOJHUKOB P U N THma. P-N
nepexo. Juonsl, Buas! nnonoB. BAX n1nonoB, o0CHOBHBIE TapaMeTpPhI IHOI0B.

OpHomoynepuoiHble ¥ BYXIIOJNYNEPHOAHBIE BBIIPAMUTENH. WX mnpuHOunsl paboTel U
CpaBHUTENbHBIE XapaKTEPUCTHKU. Pacyer npocredniero BoIpSAMUTENS. VMIyJnbCHblE HCTOYHUKH
nutaHus. VMIOynbcHbIE WCTOYHUKM TNHTaHMSA, OPUHOMI DPAaOOTHL, PEXHUMBI pabOThl, MapaMeTpbl H
XapaKTEPUCTHUKH.

Tpancdopmaropbl

[loHsATHE MAarHUTHOW IIENH, aHAIOTHUS C deKTpuieckumu TersiMu. Tpanchopmaropsr. [TpuHIUI
JeHCTBUS,, OCHOBHBIE MapaMeTphl, PEKUMBI PadOTHl TpaHchopMarTopa, Gu3HyUecKas NpUpoJa MOTEPh B
Tparcopmaropax.

[Ipocreiimuii pacdeT CHIOBOTO TpaHchopMmaTopa.

Pazoen Ne 3



MammHbI IepeMeHHOro ToKa
YerpoiictBo Tpex(a3HeIX aCHHXPOHHBIX MaIluH. Bpamaromiee MarauTHOE TIojie. PeXuMbI
pabothl TpexdaszHoii acMHXpOHHON MammHbl. AKTHBHas MouiHocTh M KIIJ. PeakTnBHash MOIIHOCTH U
ko3 umeHt MormHocTH. MexaHuueckasi xapakTepuctuka. [lyck acuHXpoHHBIX aBurareneil. CrocoOsl
PETyIMPOBaHMUs YaCTOTHI BpalIeHus: poTopa. CHHXpOHHbBIE MaITiHBI
YcTpoiicTBO CHHXpOHHBIX MamiH. Pa0oTa CHHXPOHHBIX MAaIllMH B PEXHUME [IBUTATENS H
reHepaTopa. OJIEKTPOMAarHUTHBIA MOMEHT U YIJOBasg XapaKTepUCTHKa CHHXPOHHOIO JBUTATEIsl.
PerynupoBanue koadduimienTa MOIIHOCTH CHHXPOHHOTO aBurarens. U-oOpas3Hble XapaKTepPUCTUKH.
Ilyck CHHXPOHHOTO ABUTATEIIS.
JnekTpodHepreTtuxka. [Ipon3BoacTBO J1eKTPUYECKOH IHEPTUM.
TpaguuuoHHBIE CTIOCOOBI MOMYYECHHUS HIEKTPUIECKON SHEPTUU: a) TEIJIOBBIE ANEKTPUUYECKHE
CTaHIMH; 0) TEIUIODJIEKTPOICHTPATH;  B) THAPABIMYECKHC dJICKTPUICCKUE CTAHIINM;
I') THAPOAKKYMYIHUPYIOIIUE BIIEKTPUUECKUE CTAHIHM; J) TIPWIMBHBIE JJIEKTPUYECKUE
CTaHIIMH.
ATOMHBIE 3JIEKTPUIECKHE CTAHIINN;
AJbTepHATHBHAS 3JIEKTPOIHEPTEeTHKA. BO3MOXKHBIE CTTOCOOBI TTPeoOpa3oBaHMs Pa3TUIHBIX BHOB
SHEPTUH B 3IEKTPUUYECKYIO:
a) MarHUTOTHUIPOJAWHAMHYECKHE TpeoOpa3oBaHUS HSHEPIHH;
TeHEePaTOPHL;
B) TEPMO3MUCCHOHHBIE T'€HEPATOPHI;
TBEPABIC JJICKTPOJIUTHI, I[) PaaguOU30TOIHBIC HWCTOYHUKHU ODSHEPTUU;
AIIEKTPOCTAHITHH;
) COJIHEYHBIE 3JIEKTPOCTAHIINU;
MOPCKHX BO30OHOBIISIEMBIX PECYPCOB.
DNEeKTPOIHEPreTHKA 3aBTPAIIHETO THA. BOIOpoaHAs AIIeKTpOIHEepreTHKA
OHnepretuka Oymymero. TepMmosimepHas JHepreTuKa
TpaHcnopT 3Hepruu: a) TPaHCIOPT SJCKTPUUECTBA; 0) mepemaya 3HEPTUU NPHU
TIOBBIILICHHOM HanpsbkeHun. Jlnauu snextponepenad (JISII);  B) mepeaaua sHepruu Oe3 MPOBOJAOB; T)
CBEPXITPOBOIAIINE JHHUN 3JIEKTpomnepenad; 1) MOHITHE 00 OObeIWHEHHON SIEKTPOIHEPTEeTHIECKOM
CUCTEME, MPCUMYIICCTBA O6’I:€III/IHGHI/I$[ OHEPTCTUYCCKUX CUCTEM.
B nusHME TEXHUKU W SHEPreTHKHU Ha OMocdepy:  a) SHepreTHKa M OKpy’Karomias cpena; 0)
pa3BUTHE DHEPreTHUYECKOW TeXHUKU. Ee BIUsSHHE Ha YeroBedecKkoe OOIIECTBO W OKPYIKAIOIIYIO Cperdy.
Oxonorus. OxpaHa NPUPOABI;

0) TEepMODIEKTPHUECKUE

I) JJEeKTpOXUMHUYECKHe reHepaTopbl. JKuakue u
€) reoTepMalbHbIe

3) BETPOBBIC DJIEKTPOCTAHIIHH; 1) UCIOJIb30BaHUE

3.1.3. METOAUYECKHWE PEKOMEHJALIUU 110 OCBOEHUIO JUCIIAIIJIMHbI

JucuuninuHa «OnekmpomexHuka u 91eKMPOHUKa» W3y4aeTcsl B TEUEHHE OIHOTO
(ecmoeco) cemectpa.

OCHOBHBIMU BHJIaMU YYE€OHOH HEATENbHOCTH NPU H3YYEHUU JAHHOW JUCHUTUITHHBI
SBJISIFOTCS: JICKIIUU, CEMUHAPCKUE 3aHATHs (J1abopaTopHbie pabOThI), caMOCTOATENbHAs paboTa
CTyJIEHTA.

Tabnuia 2 maet mpeacTaBiIeHUE O pacHpeneeHuH OOIIeH TPYAOEMKOCTH JUCITUTIINHBI
0 BHJIaM y4eOHOU JeSITeTbHOCTH.

Tabmwnia 2.
KonTakTHas pabora
OOmras Cemnnap- CamocTost-
JucuurinHa TPYI0EM- CKne TeJNbHAS
KOCTb Beero Texmuu | SoATHA KPD pabora
(;mrabopa-
TOpPHBIE
paboThI)
DIIEKTPOTEXHUK 252 qaca
a " (73.e) 52 26uacoB | 26 yacoB | 0,38 yaca 187 yaca




JIEKTPOHUKA

JIeKIMy SIBJIIIOTCS. OJIHUM W3 OCHOBHBIX BHJIOB Yy4eOHOW [eATeNbHOCTH B BY3€, Ha
KOTOpBIX IMpernojaBaTelieM H3Jlaraercs CoJep)KaHue TEOPETUYECKOro Kypca AMCLUMILTUHBL
Pexomenayercs KOHCIIEKTUPOBATh MaTEPUAIL JICKIIUMN.

Ha naGopaTopHbIX 3aHATHSAX HPOMCXOAUT 3aKPEIICHUE H3YYEHHOTO TEOPETHUECKOIO
marepuaia u (QopMupoBaHUE NPO(PECCHOHANBHBIX yYMEHHH M HaBbIKOB. Ilon pykoBOICTBOM
IpenojaBaTenss CTYACHTHl JIOJDKHBI BBIIOJHUTH  J1a0OpaTopHble pPabOT B COOTBETCTBUU
Ilepeunem nabopamophvix pabom. Kpome TOro, Ha CEMHHApPCKHX 3aHATHAX MOTYT
3acIyHIIMBAThHCS IOKJI/Abl CTYACHTOB IO TeMaM pedepaTos.

[locemenue cTyaeHTaMu JICKIMOHHBIX W JAOOPAaTOPHBIX  3aHATHHA  SBIISAETCS
00s3aTeNbHBIM.

C copepxaHueM JEKIMOHHBIX U JAa0OPAaTOPHBIX 3aHATHA MOXHO ITO3HAKOMUTHCS B
Paboueii npoepamme oucyuniunsl, a ¢ TPyTOEMKOCTBIO KaXKIOW TEMbI U CEMUHAPCKOTO 3aHATHUS
— B Texnonocuueckou kapme 00yueHus OUCYUNIUHE.

BueaynutopHas camocTosTenbHas padoTa CTyAEHTa HampaBieHa Ha CaMOCTOSITENLHOE
U3y4eHHE PEKOMEHIOBAaHHOW JHUTEpaTypsl, oopmieHne 1abopaToOpHBIX padOT M TOJATOTOBKY
pedepaTos.

Crnucok OCHOBHOM M JIONOJHUTENIBHOM JIMTEpAaTypbl, PEKOMEHAOBAHHON  Jid
CaMOCTOSITENILHOTO M3Y4YEeHHsl 10 JUCUUIUIMHE, TMpuBeAeH B Kapme aumepamypnoco
obecneuenuss OUCYUNIUHDBL.

[IpumepHble TeMbl Ui HamnucaHus pedepaToB NpuBeACHbI B [IpumepHou memamuxe
pepepamos. Pedepar MokeT OBITH TPEACTABICH NMPEMNOIABATEI0 Ha MPOBEPKY B AIEKTPOHHOM
BUJIE.

OO0pazoBaTenbHbIi Npolece M0 AUCUUIIIMHE OPraHU30BaH B COOTBETCTBUU C MOAYJIBHO-
PEHTHHIOBO CHCTEMOH TOATOTOBKH CTY/ICHTOB, IPHHSTON B yHUBEPCHTETE .

MopynsHo-periTunroBas cuctemoit (MPC) — cucrema opranuzaiuu mporecca OCBOCHHS
JUCLMIUIMH, OCHOBaHHas Ha MOJYJIbHOM IOCTpOEHMHM YydeOHoro mpouecca. Ilpu stom
OCYIIECTBIISIETCS CTPYKTYpUPOBAHUE COJEp’KaHUA KaXKIOW yduyeOHOW JUCHMIUIMHBI Ha
JUCLUIUINHAPHBIE Pa3/eibl U MPOBOJUTCS PETyJIsIpHas OLICHKA 3HAHUN U YMEHHUH CTYIEHTOB C
MOMOIIbI0 KOHTPOJISL PE3y/NbTaTOB OOYYEHHS IO KaXJIOMY JIUCHUIUIMHAPDHOMY pa3ieny U
JUCLIUIUIMHE B LIEJIOM.

JlaHHasi AMCUMILIMHA COCTOMT U3 TpeX AMCLUMIUIMHAPHBIX pa3JesioB: JBYX 0a30BBIX U
OJIHOTO UTOI'OBOTO.

bazoBblii pazgen — 3To YacTh y4eOHOM JUCHUIUIMHBI, COAEprKalias psii OCHOBHBIX TEM
WIN pa3zienoB AuciumuiuHbl. CoaepkaHue JaHHONW AMCLUUIUIMHBI pa30UTo Ha 2 6a30BbIX pa3jena:
«NOCMOAHHBIL MOK» U «nepemennblii moxy. C copepkaHueM y4eOHOro MaTepuaia, U3y4aeMoro
B KaXJOM 0a30BOM pasjeiie, MOXKHO IMO3HAaKOMUThCS B Paboueii npozpamme oucyuniumvt U
Texnonozauueckoti kapme 00yueHUs OUCYUNTUHE.

WToroBelif pazzen — 3To yacTh y4eOHOW IUCIMIUIMHBI, OTBOJAMMAs Ha aTTECTAallUIO B
LEJIOM TI0 JUCIHUILINHE.

PesynpTaThl  BCeX BHMJOB  Y4eOHOH  JESATENBHOCTH  CTYACHTOB  OLIEHWBAIOTCS
peiituaroseiMu  Oammamu. @Dopmbl  Tekymied paboOThl U PEUTHHT-KOHTPOJIS B KaXKIOM
JUCLMIUIMHAPHOM pa3jielie, KOJMYeCTBO OalyioB KakK MO JUCHMIUIMHE B IEJIOM, TaK U IO
OTIeNbHBIM (opmMaM pabOTbl U PEUTHUHI-KOHTPOJS yKa3zaHbl B TexHono2uueckou Kapme
peumunea Oucyuniunbl. B KaxaoM pasjene ONpeAeIeH0 MHHMMalIbHOE M MaKCHMallbHOE
KosindyecTBO O6aymioB. CyMMa MakCUMalIbHBIX OaijioB MO BceM pasnenam pasHsercs 100%-Homy

[Janee npusenens! Boiepkku 1 CTaHgapTa MOIYJIBHO-PEHTHHIOBOW CHCTEMBI TIOATOTOBKH CTYJICHTOB B
KTTIY nm. B.II. Acradbesa (yrBepxaeH YueHbIM coBeToM yHHBepcuTera 28.06.2006 r., mpotokon Ne 6).




YCBOGHHUIO Marepuasiia. MUHUMaIbHOE KOJMYECTBO OaJIOB B KaXKIOM pas3felie sBISETCS
00s13aTeIbHBIM W HE MOXET OBITh 3aMEHEHO HabopoM OaljloB B JPYyrux pasiaenax, 3a
UCKJTIOUEHHEM CUTYAIMH, KOTJJa MUHUMAJIBHOE KOJIMYECTBO OAJIIOB 110 Pa3JieNly OMpeaesieHO Kak
HyJeBoe. B aToMm citydae paznen siBisieTcs HeoOs13aTeNIbHBIM AJIsl U3YUYEeHUS U 0011iee KOJIMYECTBO
0ayuIoB MOXeT ObITh HAOpaHO 3a CYET APYruX pa3fenoB. MCHMIUIMHAPHBIA pa3fen CUUTAeTCs
M3YYEHHBIM, €CJIH CTYIeHT Habpas KOJIM4ecTBO 0alsIoB B paMKaxX yCTaHOBJICHHOT'O JIMAIa30Ha.

JUJis TOTyYeHUs MOJIOKHUTEILHOW OIEHKM Heo0XoauMo HaOparth He MeHee 60 0aioB,
MPEeyCMOTPEHHBIX 1O JAUCLUUIUIMHE B LeJloM (Mpu YycinoBuu Habopa BceX o00s3aTeabHBIX
MUHUMaJIbHBIX OalsIOB MO KaXIOMy JUCHMIUIMHApHOMY paszaeny. llepeBony OamioB B
aKaJIEMUYECKYIO OIICHKY OCYLIECTBIISIETCS MO CIAEAYIOLIEH cXeMe: OLIEHKA «yIOBIETBOPUTEIHHOY
60 — 72 6amna, «xopomio» 73 — 86 6amnoB, «otauaao» 87 — 100 Gamios.

PelTuHT MO IUCHUIUIMHE — 3TO MHTErpalibHas OLIEHKA Pe3yJIbTaTOB BCEX BUJIOB yueOHOU
JESTEIBHOCTH CTYIEHTA 110 JUCLMILIMHE, BKIHOYAIOIIEH!

- PEUTUHI-KOHTPOJIb TEKYIEeH pabOoThI;

- IPOMEXYTOYHBIN PEUTUHT-KOHTPOJIb;

- UTOTOBBIN PEUTHUHI-KOHTPOJIb.

PelTUHI-KOHTPOIb TEKylIel paboThl BBINOJHSAETCS B XOJE€ AYAUTOPHBIX 3aHATHH 110
TeKylieMy 6a30BOMY pa3jeny B clieAyromux ¢dopMmax: 3aimTa 1abopaTopHbIX paboT, HaMKCaHNe
pedeparos.

[TpoMexyTOUHBII pEeRTUHT-KOHTPOJIb — 3TO MPOBEPKA MOJTHOTHI 3HAHUN TI0O OCBOCHHOMY
MaTepuaily TeKyuiero 6a3zoBoro paszaena. OH NpOBOJUTCS B KOHIIE U3YUEHUS KaXJI0ro 6a30BOro
pa3nena B ¢opMe 3amuThl J1abopaTOpHBIX paboT 0e3 MmpepbhiBaHHS y4eOHOro Mpoiecca Io
JIPYTUM AUCIUTUIMHAM.

HTOroBe1ii peUTUHI-KOHTPOJIb SBISETCS IIPOMEXYTOUHOU aTTECTALMEN IO JUCLUIUIMHE,
KOTOpasi MPOBOAMTCS B paMKaxX HTOTOBOTO pasjena B (opMe dK3ameHa BO BpPEMsI CECCUU U
IpelycCMaTPUBAET BbIIEJICHHE BPEMEHU HA CAMOCTOATEIbHYIO MOJATOTOBKY. [l MOATOTOBKH K
9K3aMeHy UCIOJIb3YHTE DK3AMEeHAYUOHHbIE BONPOCYL.

[IpenogaBaTens uWMeeT MpaBO IO CBOEMY YCMOTPEHHUIO J00aBISATH CTYIAEHTY
OTIpeNIeTIEHHOE KOJIMYECTBO OaioB (HO He Oojee 5 % OT oO0Iero KoiaumvecTBa), B KaXKJIOM
JUCLUHUIIIIMHAPHOM pa3iene:

- 32 aKTUBHOCTb Ha 3aHATHIX;

- 32 BBICTYILJICHUE C JOKJIAJIOM Ha HAyYHOU KOH(DepeHIuH;

- 32 HAYYHYIO MyOJIMKAIHUIO;

- 32 UHbIE Y4eOHbIC WU HAYYHBIE IOCTHKEHUS.

Crynent, He HaOpaBmIMi MHUHHUMAJIBHOTO KOJMYECTBA OaJJIOB MO TEKyIleW u
NPOMEXYTOUHOW aTTecTallMsM B TMpenenax IMepBoro 0a30BOro pasfiena, JOMycKaeTcs K
M3YYEHUIO CIIEAYIONIero 6a30Boro pasaena. EMy npenoctaBisieTcs BO3MOXHOCTH 1000pa 0amioB
B TEUEHHUE JBYX MOCIEAYIOUINX HeAeb (CICAYIOINX 32 MPOMEKYTOUHBIM PEUTHHT-KOHTPOJIEM)
Ha JIMKBUJIALMIO 33I0JDKEHHOCTEMN.

CryneHTtam, KOTOpbIe HE CMOTJM HAOpaTh MPOMEXKYTOUYHBIA PEUTHHT WM PEUTHHT IO
JUCIUIUIMHE B OOIEYCTAHOBJEHHBbIE CPOKH MO OOJE3HM MU MO JPYTMM YBaKUTEIbHBIM
NpUYMHAM (JOKYMEHTAIbHO IMOATBEPKACHHBIM COOTBETCTBYIOIIMM YUYPEKJIECHUEM), AUPEKTOP
(3amecTUTENh IUPEKTOPA) MHCTUTYTA YCTAaHABIUBAET UHIUBHIYaJIbHBIE CPOKH CIIAUH.

Ecnm nocne 3Toro cpoka 3aJI0J5KeHHOCTh IO HEYBAXKUTEJIbHBIM MPUYUHAM COXPaHSIETCH,
TO Ha3HA4aeTcs KOMHUCCHS MO MpHEMY aKaJeMHUYECKHX 3aJI0JDKEHHOCTEH ¢ 00s3aTelbHbIM
y4acTHeM 3aBeAyIomiero kadeapoit u AUpeKTopa HHCTUTYTA WK ero 3amectutens. [lo pemenuto
KOMHUCCHH HEYCIIEBAIOIIME CTYJCHTHI MO MPEACTABICHUIO AUPEKTOPA MHCTUTYTA OTUUCISIOTCS
MIPUKA30M PEKTOPa U3 YHUBEPCUTETA 32 HEBBIMIOJIIHEHUE Y4eOHOTO TpadukKa.

B 0co0pIx ciydasix JUPEKTOp HMHCTUTYTa HMEET MpPaBO YCTAHOBHUTH JIPYrHe CPOKHU
JUKBUJAIMYU CTYJ€HTAMHU aKaJIeMHUUECKUX 3a0JKEHHOCTEM.

HesBka cryneHTa Ha WTOTOBBIM WM IPOMEXKYTOUYHBI PEUTHHI-KOHTPOJIb OTMEYAETCS B
PEUTUHT-JIUCTE 3aMUChIO0 «HE sBWICS». ECiM HesBKa NpPOM30LUIA MO YBAXKHUTEIbHON MPUUYUHE



(moaTBep)KIEHa JTOKYMEHTAIBHO), JUPEKTOP MHCTUTYTa MMEET IIPAaBO PA3pELUTh MPOXO0XKICHHUE
PEUTHHI-KOHTPOJIL B Jpyrue cpoku. [Ipy HeyBaKUTeNbHOW NMpUYMHE HESBKU B CTAaTUCTUYECKUX
JAHHBIX JUPEKIMU TpocTaBisiercsi «0» OauioB, M CTYAEHT CUMTACTCS 33I0JDKHHUKOM I10 JaHHOM

JACLUIIINHE.

3.1.4. TEMbI KYPCOBBIX PABOT

KypcoBbie paboThl HEe IPETyCMOTPEHBI Y4EOHBIM IJIAHOM.



3.2. KOMIIOHEHTHI MOHUTOPHHT A YYEBFHBIX JJOCTUKEHU
CTYJAEHTOB

TEXHOJIOTUYECKAS KAPTA PEUTUHT A JIJUCHUTIJIAHBI

Pasnen 1
o KomnuectBo 6amioB

opMa paboThI

ITposepka
«OCTaTOYHBIX»
3HAHUW M0 paHee
M3y4E€HHBIM
CMEKHBIM
JUCHUIUTMHAM

TectupoBanue

ITocemaemoctp aekmmii (1
3ansatue — 0,5 6ama)
ITocemaemocts
mabopaTopHBIX 3aHATHI (1
3ansatue — 0,5 6aa)
Tekymias pabora | 3ammra 1a00paTOPHOI
pabotsi (1 mab. padbota — 2
Oaa)

AKTHBHOCTb (HamnucaHue
pedepara, pemeHue 3aaa4 y
JIOCKH )

[IpomexxyTouHBII
peiTHHr- Kontponbhas pabora
KOHTPOJIb
Uroro

PA3JIEJT Ne 2
®dopma padoThI KomunuectBo 6amtos 43 %
min max
Texymias pabora MNMocewaemMocTb 3aHATUI 6 9
(1 3aHaTme — 1 6ann)
CBoeBpemeHHOe
BbIMNOJIHEHNE U
odhopMneHune 5 5
nabopaTopHbIX paboT Ha
3aHATUAX (1 pabota — 1
6ann)
Pedepat 0 2
AKTVMBHOCTb 0 2
[IpoMexXyTOUHBIN | 3awmta  naBGopaToOpHbIX
y 5 15 25
PCUTHHT - paodot




KOHTPOJIb

Htoro 26 43

PA3JIEJT Ne 3
dopma paboThI KomunuectBo 6amios 27 %
min Max
TeKyma;I pa60Ta MNocewaemMocTb 3aHATUI 3 5

(1 3aHsTme — 1 6ann)
CBoeBpeMeHHoe
BbIMOJTHEHNE U
odpopMneHune
nabopaTopHbIX paboT Ha
3aHaTuax (1 pabota — 1

6ann)
Pedgepar
AKTUBHOCTb
[IpomexxyTOuHBIN
. N 3awmta  nabopaTopHbIX
pEUTHHT paBor
KOHTPOJIb
Hroro
| NUTOTOBBIN PA3BJIEJI |
| Conepxanue dopma paboThI Komuuectso 0ayuioB 30 % |
min max
JK3ameH* 19 30
Hroro 19 30
Oo01ee KOJINYECTBO OaJLI0B o Min max
JUCIIUILIINHE 60 100
(1o uToram M3y4eHHs BCeX pa3zelioB)

* CoOTBETCTBME PENTUHIOBLIX 6anNsoB U aKkaaeMn4eckon

OLeHKHA
Obuwee konuuecmeo Akademuueckas
HaOpaHHbIX 6AN108 oyeHKa
60— 72 3 (Y10BJIE€TBOPHUTEJIBLHO)
73 - 86 4 (xopoo)
87 —100 5 (oTIM4HO)
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OIHEHOYHBIX CPEACTB
MMHUCTEPCTBO ITPOCBEIIEHN S POCCUMCKON ®EJIEPAIIUN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 0Opa30BaHHUsI

KpacHosipckuil rocyaapCTBEHHBIN NEAArOTNYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

Wuctutyt Mmatematuku, GU3NKU 1 HHPOPMATHKU

Kadenpa-pazpabotunk
Kadenpa TexHomoruu u npeAnpuHAMaTEIbCTBA

YTBEPXXJIEHO OJJOBPEHO
Ha 3acegaHnu Kadeapsl Ha 3acenannu Hay4HO-METOINYECKOTO COBETA
[TpoTokon Ne 5 CIECIUATBHOCTHU (HAIIPABICHHS MTOITOTOBKH)
ot 06 mas 2020 . [Iporokos Ne 8

\ ot 20 mas 2020 r.

3aB.Kadenpoi 7
C.B. bopTHOBCKUi [Ipencenarens HMCC
Bbopruaosckuii C.B.

I IIPOBCACHU TCKYIICT'O KOHTPOJLA U HpOMG)KYTO‘IHOfI arrecrallun 06yqa}0
3JI€KTDOTCXHI/IK21 U IJICKTPOHUKA
(HaMMEHOBaHUE AUCIUILTHHBY/ MOTYJIsI/BUA TIPAKTHKH)
Hanpasnenve noarotToBku:
44.03.01 Ileoazocuueckoe obpazosanue

HamnpaBnennocTs (mpoduis) /Ha3BaHUE TPOTPAMMBI:
Texnonozcus

KBaJIM(UKaLMS (CTETIEHb):
bakanasp

Keanugurayus 6axanasp

3a0unasn hopma oodyuenusn

CocTaBuTeNnb: KYSBMI/IH I[H, JOLCHT Ka(beﬂpm TCXHOJIOTUHU U MTPECANTPUHHUMATCIILCTBA



1. Haznauyenue ¢oH/Ia OLIECHOYHBIX CPEACTB

1.1. Heasro cozpannss ®OC quctuIauHbl DeKmpomexHuka u 91eKmpoHUKa
SBJISIETCSI YCTAHOBJICHUE COOTBETCTBUSI YUYEOHBIX JOCTHXKEHUN 3alJIaHUPOBAHHBIM pe3yJIbTaTaM
oOydeHuss U TpeOOBaHUSAM OCHOBHOUM mpodeccuoHanpHOM 00pa30BaTENbHON MPOrpaMMbl,
paboueit mporpaMmbl TUCHUTLTAHBI.

1.2. ®OC pazpaboTaH Ha OCHOBAHUU HOPMATUBHBIX IOKYMEHTOB!

- (enepasbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTeIbHOIO  CTAaHAApTa  BBICIIETO
oOpazoBaHusi — OakajaBpuaTa II0 HalpaBiIeHUIO TOATOTOBKU 44.03.01 Iledazocuueckoe
obpaszosanue;

- 00pa3oBareibHONW MPOrpaMMBbl BBICIIETO OOpa30BaHUA IO HANPABICHHUIO MOATOTOBKHU
44.03.01 Ileoazocuueckoe obpazosarnue, nanpasieHHocmyb (npoghunv) Texnonoeus ¢ ocHosamu
npeonpuHuMamenpcmaa (Yyposens bakaiaepuama),

- Tlonoxenust o hopmupoBanuu (POHIA OLEHOYHBIX CPEJACTB JJIS TEKYIIETO KOHTPOJS
yCIIeBaeMOCTH, IPOMEKYTOUYHOM M MUTOrOBOM aTTecTallMu OOydYaromuxcs Mo 00pa3oBaTeIbHbBIM
porpaMMaM BBICIIET0 00pa3oBaHUs MporpaMmaM OakaiaBpuaTta, MporpaMMaM CIICIHATUTETa,
nporpaMMaM MarucTpaTypbl, MporpamMmaM IOATOTOBKH HAy4YHO-TIEJAarorHuecKux KaJpoB B
actimpanType B (efepallbHOM TOCyIapCTBEHHOM OIOKETHOM 00pa30BaTENbHOM YUPEKIACHUHU
BeIciiero oOpa3oBaHusi «KpacHOSPCKHH TOCYZApCTBEHHBIM MENarOrHYecKuil YHHUBEPCUTET
uM. B.I1. AcradbeBar.

2. IlepedeHb KOMIETEHIHIA, MOATeKAMMX (GOPMUPOBAHUIO B PAMKAX JUCHHILIHHBI
2.1. IlepeuyeHb kKoMIeTeHIUIi, POPMUPYEMBIX B MIPOLIECCE U3YUCHHS UCIUILITUHBI:

OK-3 CIIOCOOHOCTBIO HCII0JIB30BATh €CTECTBEHHOHAYYHbIE W MaTeMaTHYECKHE
3HAHMS JJIs1 OPUCHTHUPOBAHUSI B COBPEMEHHOM MH()OPMAIIMOHHOM IPOCTPAHCTBE

OK-6 CIIOCOOHOCTBIO K CAMOOPraHU3aluU U caMoo0pa30BaHUI0

OIIK-1 TOTOBHOCTBIO CO3HABAaTh COIHMAJBbHYIO 3HAYMMOCTh CBOEH Oyaymiei
npodeccun, 061a1aTh MOTHBALIUEH K OCYIIECTBICHHUIO IPO()ECCHOHANBHON AEATEIbHOCTH

OIIK-2 CMOCOOHOCTBIO OCYILIECTBIIATh OOY4YEHHE, BOCHUTAHWE M PA3BUTHE C

YYETOM COITUATBHBIX, BO3PACTHBIX, ICUXO(U3HUECKUX U WHIUBUIYAITBHBIX OCOOCHHOCTEH, B TOM
qrciie 0COObIX 00pa30BaTENbHBIX MOTPEOHOCTEN 00yUIArOIINXCS

OIIK-5 BJIaJICHUEM OCHOBaMU IIPO(ECCUOHATILHOM 3TUKU U PEYEBOU KYJIbTYpPBI

I1K-2 CMOCOOHOCTBIO HCIMOJIb30BaTh COBPEMEHHBIE METOABl M TEXHOJOIMU
00yYeHUs U JUATHOCTUKH

I1K-7 CMOCOOHOCTBIO ~ OPraHU30BBIBATH  COTPYJHHYECTBO  OOyYaroIIMXCH,

noaaAcCpKUBaTb aKTUBHOCTb U MHUIIUATHUBHOCTb, CAMOCTOSATCIIBHOCTD 06yqa}onmx0ﬂ, Pa3sBUBATH
UX TBOPUECKHE CITIOCOOHOCTHU

IK-11 TOTOBHOCTBIO HCIIOJIB30BaTh CHUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U
MPAKTUYECKUE 3HAHUSA i1 MOCTAaHOBKU W PEUICHHS MCCIEI0BAaTENbCKUX 3a7ad B 00JIacTH
o0pazoBaHUs

[K-12 CIIOCOOHOCTBIO PYKOBOJUTH y4EOHO-UCCIEAOBATEIBCKON JEesITENIbHOCTHIO
oOydJaronmxcs

2.2. OueHoYHbIE CpeacTBa

KOMHeTeHHI/Iﬂ HI/ICHI/IHHI/IHBI, MPAKTUKH, Tun KOHTPOJIA OHeHOque
YIaCTBYIONIHE B cpencto/ KUMpsr
(bopMHpOBaHUH
KOMIIETCHIIN U

Howmep dopma

OK-3 COCOOHOCTHIO | OOIIEKYIbTYpHBIE TeKyIUH 5.1 |Pedepar
UCIIOJIb30BaTh OCHOBBI KOHTPOJIb




€CTeCTBEHHOHAy4YHbIE U
MaTeMaTHYeCKUe 3HaHUs
JUIS OPUEHTHPOBAHHS B
COBPEMEHHOM
MH(OPMALIMOHHOM
IIPOCTPAHCTBE

npo¢eCCHOHATbHON
JeATEIbHOCTH
Nudopmanmonnas
KYyJIbTypa U TEXHOJIOTUH B
o0pazoBaHUU
EcrecTBeHHOHay4Hast
KapTHUHa MHUpa

OcCHOBBI MaTEMaTUYECKON
00paboTku nHpopmaIuu
MaremaTtuka

®duzuka
DNEKTPOTEXHUKA U
AIIEKTPOHHKA
MarepuaiioBeieHue
CoBpeMeHHOEe
MIPOU3BOICTBO
MamuHoBeieH1e
I'paduka
Nudopmanronnoe
yIIpaBJICHHE
TEXHOJIOTUYECKUMHU
npoLeccamu
Ynpasnenue
TEXHOJIOTHYECKUMU
mporeccamu

KitaccHbl pykOBOIUTED
OcHOBBI cUCTEM
pa3paboTKu BUPTYaIbHBIX
npudopoB

OCHOBEBI CUCTEM
WHKCHEPHBIX
BUPTYaIbHBIX
HHCTPYMCHTOB

OcHOBBI POOOTOTEXHUKHU
OcHOBBI
KOHCTPYHPOBAHUS U
MIpOrpaMMHUPOBAHUS
poOoTOB

TexHunueckoe
MOJICJIUPOBAHUE
AJITOpUTMBI
MaTeMaTH4eCKON
00pabOTKN JaHHBIX
ONEeKTpOIHEPreTHKA
AnpTepHaTUBHAS
AIEKTPOIHEPIreTHKA
DKOJOTHYECKHE
poOJIeMbI POU3BOJICTBA
Y 3alIUThl OKPYKaOIIEH
cpensl

CoBpemeHHbIE TPOOIEMBI
MIPOM3BOJICTBA U 3AIUTHI

TEeKYITUH 5.2 |JlaboparopHbie
KOHTPOJIb paboThI
npoMexxyrouHas | 5.3 |3auer
aTTecTanus




OKPYXaroIleil Cpebl
OxpaHa Tpyza U TEXHUKA
0e30IacHOCTH Ha
MIPOU3BOJICTBE U B IIKOJIE
AKTyaJIbHbIE BOITPOCHI
OXpaHbl TPy/a U TEXHUKH
0e30IacHOCTH Ha
MIPOU3BOJICTBE U B IIKOJIC
[IpakTHKa 1O MOTYYEHUIO
MIEPBUYHBIX

PO eCCHOHATBHBIX
YMEHHI U HAaBBIKOB, B TOM
YHCJIC IEPBUYHBIX YMEHUN
Y HaBBIKOB HAy4HO-
HCCIIEN0BATENLCKOM
JIeATECIIEHOCTH
IToaroroBka Kk ciaye u
cZla4a rocyJ1apcTBEHHOTO
JK3aMeHa

IToaroroBka K 3aIiuTe U
3aIUTa BBITYCKHOM
KBaJIM(DUKALIMOHHOM
paboTHI

OK-6
CIIOCOOHOCTBIO
caMOOpraHu3aIuu
caMo00pa30BaHUIO

WNHOCTpaHHBIN A3BIK
Pycckuit S3bIK M KyJIbTypa
peun

Nudopmarnmonnas
KYJIbTypa U TEXHOJIOTHH B
o0Opa3oBaHUU
Conuonorus

DKOHOMHUKA 00pa3oBaHUs
duznueckas KyJbTypa v
CropT

ITenaroruka

Monyns "Hayunsie
OCHOBBI y4eOHO-
npodeccuoHaNbHOM
JeSITEIIbHOCTH "

OcHOBBI yueOHOI
NeSITeTTHHOCTH CTYACHTA
OcHOBBI HayYHOM
NeSITeTTHHOCTH CTYACHTA
Mertoauka oOyueHus u
BOCIIUTAHMS MO MPOPHUITIO
TEXHOJIOTHUS
CoBpemeHHbIE
TEXHOJIOTUU O0yUYEeHHUS
DNEKTPOTEXHHUKA U
DIIEKTPOHUKA

[TpakTukym mo oo6padotke
MaTepHaoB
MarepuanoseneHue

5.1 |Pedepar

5.2 |JlaboparopHbie
paboThI

5.3 |3auer




I'paduxa

TexHomoruu Mauaoro
OousHeca

ODKOHOMHUKA

DKOHOMUKA
MPUPOIOTIOIB30BAHUS
OCHOBEI
peANpUHUMATENIbCTBA
OCHOBBI MEHE[’KMEHTA
DIIeKTpOIHEPreTHKa
AJbTepHaTUBHAS
AJIIEKTPOIHEPIreTHKA
OKOHOMHKA U yIIPaBJICHUE
3HAHUSIMU
uBoBanmoHHEBII
MEHEKMCHT

Cucrema
HAaJIOr000JI0KEHUS
Hanorosas cucrema PO
[IpuknagHoit MapKETUHT U
MEHEKMCHT
CoBpeMeHHbIE
TEXHOJIOTHY MapKETUHTa U
MEHE>KMEHTA
buznec-nanupoBanne
OcHOBEI OHM3HEC-
TJIAaHUPOBAHUS
TexHoMOrNsA JOMOBEACHHS
Teopus u npakTuka
BEACHHMS JJOMa
DeKTUBHAS TUCHHILINHA
o o6me puznIecKoit
IMOJITOTOBKE

DIIeKTUBHAS IUCIUTLINHA
IO MOJIBYDKHBIM U
CIIOPTUBHBIM UT'Pam
DeKTUBHAS TUCHIHILINHA
1o pu3nvecKon KynbType
n1st ooy4aroruxcesi ¢ OB3
Y MHBAJIUOB

[IpakTHka o MOTYyYEHUIO
MEPBUYHBIX

PO eCCHOHATBHBIX
YMEHUI U HABBIKOB, B TOM
YHUCJIE TIEPBUYHBIX YMEHHUM
Y HaBBIKOB HAY4YHO-
HUCCIIEN0BATEIbCKOMN
JIeSITeIIbHOCTH
Ilenqarornueckas
MpaKkTHUKa
[Tpennunmomuas
MpakTHUKa




IToaroroBka K cnaue u
cZlaua rocyJ1apCcTBEHHOT O
JK3aMeHa

IToaroroBka K 3amuTe 1
3alI1Ta BBITYCKHOMN

KB (PUKAITMOHHON
paboTHI
OIlK-1 Counonorus
TOTOBHOCTBIO  co3HaBath|[Icuxomorus

COLIMATIFHYI0 3HAYMMOCTh
cBOCH Oymymien
npodeccun, o0nanath
MOTHUBALMEN K
OCYIIECTBICHUIO
npodeccnoHanbHOMI
JeSATEIbHOCTH

Ilemaroruka

Metonuka oOydeHus u
BOCIIUTAHUS 110 TIPOPUITIO
TEXHOJIOTUS
MaremaTnka
DIIEKTPOTEXHUKA U
AJIEKTPOHUKA
MarepuanoBeneHue
CoBpemeHHOE
MIPOU3BOJICTBO
I'paduka

TexHOIOTHH MaIoro
OusHeca

OKOHOMHKA
DKOHOMHKA
MIPUPOIOTIOTB30BAHMS
OCHOBBI
peINPUHUMATEIHCTBA
OCHOBBI MEHEI)KMCHTA
NupopmanronHoe
yIpaBJieHUE
TEXHOJIOTUYCCKUMH
MpoIeccaMu
Yupasienue
TEXHOJIOTUYECKHUMH
MpoLEeccCaMu

KnaccHblli pykoBOAUTEID
DJIeKTpO3HEpreTuKa
AnbTepHaTHBHAS
AJIEKTPOIHEPTreTHKA
DKOHOMHKA U
yIpaBJieHUE 3HAHUSIMU
MuHOBanmoHHBIN
MEHEPKMEHT

Cucrema
HaJIOroo0JIOKEHUS
Hanorosas cucrema PO
IIpuknagHOW MapKEeTUHT
1 MCHEIKMEHT
CoBpeMeHHbIE
TEXHOJIOTUH MapKETUHTa
1 MEHEeIKMEHTA
busnec-nnanupoBanue




OcHOBBI OM3HEC-
MJIAHUPOBAHUS
DKOJIOTHYECKUE
npo0IeMBbl TPOU3BOACTBA
Y 3aIIUTHl OKPYKaKOIIEH
cpensl

CoBpeMeHHBIE TPOOIEMBI
MPOM3BOJICTBA U 3AIUTHI
OKpYKaoIIe cpebl
OxpaHa TpyJla ¥ TEXHUKA
0e30macHOCTH Ha
MPOM3BOJICTBE U B IIKOJIE
AXTyanbHbBIE BOIIPOCHI
OXpaHbl TPYyJla U TEXHUKU
0e30macHOCTH Ha
MIPOM3BOJICTBE U B IIKOJIE
Texunonorus
JIOMOBEJICHHS

Teopus u npakTuka
BEJICHUS TOoMa

IIpakTHKa 1O MOJIy4EHUIO
MEPBUYHBIX
po¢eCCHOHABHBIX
YMEHUI U HABBIKOB, B
TOM YHCJIE IEPBUYHBIX
YMEHU U HAaBBIKOB
Hay4YHO-
HCCIeI0BaTeIbCKOM
JIeATEIILHOCTH
[Iemarorudeckas
MpaKTHUKa
[Ipennuriomuas
MpaKTHUKa

[TogroroBka k caade u
cllaya rocyJJapCTBEHHOTO
JK3aMeHa

ITonroroBka K 3alIATE U
3alIUTa BBITYCKHOMN

KBaJU(UKALMOHHON

paboThI
OIlK-2 [Tcuxonorus 5.1 |Pedepar
CIOCOOHOCTBIO ITegaroruka
OCYIIECTBIATh 00y4eHHe, MeToauka oOydeHus 1 52 |Jabopatoprsie
BOCIIUTAHHME U PA3BUTHE C|BOCIHUTAHUS MO MPOPUITIO paGOTHI
Y4eTOM COIMATILHBIX, [ TEXHOJIOTHS
BO3PACTHBIX, CoBpemeHHbIE
MCUXO0(U3HIECKUX 1| TEXHOJIOTUU O00y4IeHUS
WHIUBUIYaIbHBIX OCHOBBI CIIEIHATbLHOMN 5.3 |rauer
OCOOCHHOCTEH, B TOM|IEIArOTUKH
qucie 0c00bIX |OCHOBBI CITEIHATLHOMN
00pazoBaTeNbHBIX MICUXOJIOTUHU

noTpedHoCcTel

DJIEKTPOTEXHUKA U




00yJaronmxcst

AIEKTPOHHUKA
CoBpemeHHOE
MPOU3BOJICTBO
MamuHoBeneHue
I'paduxa
HNudopmanronnoe
yIpaBJieHUE
TEXHOJIOTUYECKUMU
npoieccaMu
Ynpasnenue
TEXHOJIOTUYECKUMU
MpoleccaMu

Knaccublii pykoBOAUTENH
TexHuueckoe
MOJEIHpPOBaHUE
AJITOpUTMBI
MaTeMaTH4YeCKOn
00paboTKM TaHHBIX
DJIeKTpO3HEpPreTuKa
AnbTepHaTHBHAA
AJIEKTPOIHEPIreTHUKA
DKOJIO0THYECKHUE
npo0IeMBbl TPOU3BOACTBA
U 3alIUTHI OKpYKarolen
cpenbl

CoBpemeHHbIe TPOOIEMBI
MPOM3BOJICTBA U 3AIUTHI
OKpYXaruien cpeabl
OxpaHa Tpyzia ¥ TEeXHHUKA
0e30MmacHOCTH Ha
MIPOM3BOJICTBE U B IIKOJIE
AKTyalbHbIE BOIIPOCHI
OXpaHBI TPYyJla U TCXHUKHU
0e30MmacHOCTH Ha
MIPOM3BOJICTBE U B IIKOJIE
[Tenarorunueckas
MpPaKTHKA
[Ipennurmiomuas
MpPaKTHKA

[ToaroroBka k ciade u
cllada roCyJapCTBEHHOTO
AK3aMeHa

IToaroroBka K 3alIUTE U
3aIIKUTa BBEITYCKHON
KBaJU(UKALMOHHON
paboThI

OCHOBBI BOKaTCKOMU
JIeSITETbHOCTH

OIIK-5
BJIJICHUEM

OCHOBaMH

dunocopus
Pycckuii s3b1k 1

5.1

Pedepar




npo¢ecCuOHATBHON
STUKU u pedeBoit
KYJIbTYpPbI

KyJbTypa peuu
Ilenaroruka
DJEKTPOTEXHUKA U
AJIEKTPOHUKA
[IpakTukym mo
00paboTke MaTepuaioB
I'paduxa

OcHOBBI cUCTEM
pa3paboTKH
BUPTYaJIbHBIX IPUOOPOB
OCHOBBI CUCTEM
WHXKEHEPHBIX
BUPTYaIbHbIX
WHCTPYMEHTOB

OcHOBBI pOOOTOTEXHUKH
OcHOBBI
KOHCTPYUPOBAHUS U
MpoOrpaMMHUPOBAHUS
po6oTOB
DIIEKTpOIHEpPreTUKa
AnpTepHaTHBHAL
AIEKTPOIHEPTETHKA
Ilegarornueckas
MpaKTHKa

[ToaroroBka Kk ciaue u
cllaya rocyJapCTBEHHOTO
JK3aMeHa

[ToaroToBka K 3amuTe u
3alIMATa BBITYCKHOU
KBaJTU(UKAIIMOHHON
paboThI

5.2

JlaboparopHsbie
paboThI

5.3

2a4eT

T1K-2

CIIOCOOHOCTBIO
HCITOJIB30BaTh
COBPEMEHHBIC METOIbI
TEXHOJIOTUU OOyUYCHHS |
OINArHOCTUKHN

IIcuxoorus
Ilenaroruka

Mopayne "Hayunsie
OCHOBBI yueOHO-
npodeccuoHanbHON
nesTelbHOCTH"

OCHOBBI Hay4YHOH
NeSTeTbHOCTH CTY/ICHTA
OcHOBBI
MaTeMaTH4YECKON
00paboTKN MHPOPMaLIUU
Metonuka oOydeHus u
BOCHUTAHUS MO MPOPUITIO
TEXHOJIOTHS
CoBpemeHHbIE
TEXHOJIOTUU O0yUeHUS
OCHOBBI crienMalbHON
neJJarOruKH

OCHOBBI crienMalbHON
TICUXOJIOTUHU
DJIEKTPOTEXHUKA U

TEeKYIIUN
KOHTPOJIb

5.1

Pedepar

TEKYIIUN
KOHTPOJIb

5.2

JlaGoparopHsbie
paboThI

MMPOMEIKYTOUHAs
aTTecranua

5.3

2a4€T




AIEKTPOHHUKA
Marepuanosenenue
CoBpeMeHHOE
IIPOU3BOJICTBO
MamuHoBeeHue
I'pacduxa
Nudopmanmonnoe
yIpaBjiCHUE
TEXHOJIOTUYECKUMU
IpoleccaMu
Ynpasienue
TEXHOJIOTUYECKUMU
npoieccaMu

KnaccHblll pykoBOAUTEIb
Texnuueckoe
MOJEIMPOBaHuE
AJNTOpuUTMBI
MaTeMaTHYECKOU
00paboTKM TaHHBIX
DneKTposHEepreTuKa
AnpTepHaTHBHAL
AIEKTPOIHEPTETHKA
OxpaHa Tpyna U TEXHHKA
0e30MmacHOCTH Ha
MIPOM3BOJICTBE U B IIKOJIE
AKTyasbHbIE BOIIPOCHI
OXpaHbl TPy/la U TEXHUKU
0e30MacHOCTH Ha
MIPOM3BOJICTBE U B IIKOJIE
DJIeKTUBHAS AUCLUUIIINHA
o o6uiei Guznmyeckoit
MOJATOTOBKE

DJIEKTUBHAS TUCIUIIIINHA
10 MOJBUKHBIM U
CIIOPTUBHBIM HTPaAM
DJNeKTUBHAS AUCLMIIINHA
1o (GU3NYECKON KyJIbType
s ooyyatomuxest ¢ OB3
Y UHBAJIUJIOB
[lenaroruueckas
MpaKTHUKa

[ToaroroBka k caaue u
cJlaya rocyJapCcTBEHHOTO
AK3aMeHa

IToaroroBka K 3alIUTE U
3alIUTa BBITYCKHOMN
KBaJU(UKALMOHHON
paboTHI

IK-7

CIOCOOHOCTBIO

ITeqaroruka
Metoanka oOydeHus u

5.1

Pedepar




OpraHU30BHIBATH BOCTIUTAHUS 11O MPOQUITIO | TEKYITUH 5.2 |JlaboparopHbie
COTPYTHUYECTBO TEXHOJIOTHUS KOHTPOITh paboThI
oOyuaromuxcs, DIeKTPOTEXHUKA U
MO/I/IEP>KUBATh WX [9JIEKTPOHHKA
aKTUBHOCTb, [IpakTukym™m Mo
UHHUIHATHBHOCTh u|06paboTke MaTepuanos |IPOMEXKYTOuHas | 5.3 |dauer
CaMOCTOSATEIBHOCTD, I'paduxka arrecranus
pa3BUBAaTh  TBOPYECKHE|DJICKTPOIHEPTETHKA
CIOCOOHOCTH AnbTepHaTHBHAA

AIEKTPOIHEPTETHKA

Cucrema

HAJOT000I0KEHUS

TexHomorus

JIOMOBEJICHHUS

Teopus u mpakTHKa

BEJICHHS JOMa

[Tenarornueckas

MPaKTHKA

[ToaroroBka k caaue u

cllaya rocyJapCTBEHHOTO

’K3aMEHa

[ToaroroBka K 3amure u

3alIUTa BBIIYCKHOMN

KBaJU(UKAIMOHHON

paboThI

OCHOBBI BOXKaTCKOM

NESATCIBHOCTH
[K-11 OCHOBBI HAYYHOU TEeKYIUN 5.1 |Pedepar

TOTOBHOCTBIO NEATEeNIbHOCTH CTYJIEHTa |KOHTPOIh

HACTIOIB30BATh Marematnka TeKymmmii 52 |JTaGopatopubie
cUCTeMaTu3upoBaHHble | Dusnka KOHTDOITE paGoTI
TEOPETUYECKUE 1| DIEeKTPOTEXHUKA U
MPAKTUYECKHE 3HaHUS | ITEKTPOHUKA
TUTST MTOCTAHOBKH u|l[IpakTuKym 110
peuieHus 00paboTke MaTepuaioB IPOMEKYTOUHAS 5.3 |sauer
HCCIIEeIOBATENECKUX MarepuanoBeneHue arTecTarys
3a1a4y B obnactu|['paduka
o0Opa3oBaHUs OCHOBBI cUCTEM

pazpaboTKu

BUPTYaJIbHBIX IPUOOPOB
OCHOBEHI cuCTEM
HMHKEHEPHBIX
BUPTYalTbHBIX
UHCTPYMEHTOB

OCHOBBI pOOOTOTEXHUKHU
OcHOBBI
KOHCTPYHUPOBAHUS U
IpOrpaMMHUPOBAHUS
po6oTOB
DJIEKTpOIHEPreTuKa
AnbpTepHaTHBHAA
AIEKTPOIHEPreTUKA




DKOJOTUYECKHE
npoOIeMbl TPOU3BOACTBA
Y 3aIIUTHl OKPYKaKOIEH
cpensl

CoBpeMeHHBIE TPOOIEMBI
MPOU3BOACTBA U 3aLUTHI
OKpY>Karoule cpelibl
Ilemaroruueckas
MpaKkTUKa
[Ipenaurmiomuas
MpaKkTUKa

IToaroroBka k cgade u
cllaya rocyJapCTBEHHOTO
JK3aMeHa

IToaroroBka Kk 3amuTe 1
3al1UTa BBITYCKHON
KBaJIM(PUKAITMOHHOM
paboThI

[1K-12

CIIOCOOHOCTEIO
PYKOBOIHTH y4eOHO-
HCCIIeI0BAaTEIbCKOM
EeITEIbHOCTRIO
o0yJaromuxcs

3. ®oHJ OLCHOYHBIX CPEICTB AJIsI IPOMEKYTOYHOM aTTeCTAllUH

OcCHOBBI HAy4YHOH
NeSITETbHOCTU CTYJICHTa
DNeKTpPOTEeXHUKA U
AJIEKTPOHUKA
DneKTposHEepreTuKa
AnpTepHaTHBHAL
AIEKTPOIHEPTETHKA
DKOJOTUYECKHUe
npoOieMbl TPOU3BOJICTBA
Y 3aIIUTHI OKPYKAKOMIEH
cpeasl

CoBpemeHHbIe TPOOIEeMbI
MPOU3BOJCTBA U 3ALUTHI
OKPYKaroUIel cpelibl
[IpakTHKa 1Mo MOTy4YEeHHUIO
MTePBHYHBIX
npodecCruOHaNbHBIX
YMEHUU ¥ HABBIKOB, B
TOM YHCJI€ TIEPBUYHBIX
YMEHUI ¥ HAaBBIKOB
Hay4YHO-
HCCIIEI0BATENbCKOU
NesITeTbHOCTH
[ToaroroBka k caaue u
cJlaya rocyJapCcTBEHHOTO
AK3aMeHa

IToaroroBka K 3alIUTE U
3aIIHUTa BBITYCKHOU
KBaTU(PUKAITUOHHOMN
paboTHI

TeKYIIH 5.1 |Pedepar
KOHTPOJITh

TEKyILUI 5.2 |JIabopaTopHbie
KOHTPOJIb paboThI

3.1. ®oHIBI OLIEHOYHBIX CPENICTB BKIIIOUAIOT: Bonpocel k 3auemy, Bonpocsi k sk3ameny.
3.2. OneHoYHBIE CpeCTBA




3.2.1. OuenouHoe cpeacTBO Bonpocst k 3auemy.
Kpurepuu onieHuBaHuUS 10 OIIGHOYHOMY CPENICTBY Bonpocsl K 3auemy

dopmupyembie Bricokuii ypoBeHb [IponBUHYTHIN ypOBEHB ba3oBblii ypoBEeHB
KOMIIETEHIINH c(OpMHUPOBAHHOCTHU c(OPMHPOBAHHOCTH c(OpPMHPOBAHHOCTH
KOMIIETEHIINHN KOMIIETEHIINHI KOMIIETEHITUI
(87-100 6annoB) (73-86 6amioB) (60-72 damnoB)
OTIIMYHO XOpOIIO YIIOBJIETBOPUTEITHHO
OIIK-2;  OK-3;|OtBer Ha BoOmpoC OrtBer Ha Borpoc|OTBET Ha BONPOC B
OK-6;  OIIK-1;| ot YAOBJIETBOPSIET yKe|11eJIOM MTPaBWIbHBIN, HO
b
OIIK-5; IIK-2; [ABHTBHBI, Ha3BaHHBLIM HEYCTKO
I1K-7; [1K-12; TpeOOBaHMUAM, HO €CTh|(OPMYIHPYIOTCS
MOKA3bIBAET, 4TO
IK-11 6 N HETOYHOCTH B|IIOHATHUSA, UMEIOT MECTO
00yHaroIHCA U3JTI0)KEHU U ¢bakToB,|3aTpyIHEHUS B
NpaBUJILHO 2! OTpENICTICHUN  TIOHSTHH,|CaMOCTOSI TEILHOM
MCYEPIIIBAIOIIIEC 0OBSICHCHUH 00BSCHCHHUH
packpbIBaeT B3auMocBsizeil. OaHaKo,|B3auMOCBSI3EH,
coziepKaHme oOy4aroluics  MOXET|HernocaeA0BaTeIbHO
Bompoca, JIETKO YCTPaHUTh |M3J1araeTcs MaTepuan
HETOYHOCTHU o
KOHKPETH3UPYET
JIOTIOJTHATETHHBIM "
ero (haKTUYECKUM
HABOJAIIUM  BOIPOCAM
MaTeprajoMm. TIperogaBare;is.

* Menee 60 6ayIIOB — KOMIIETCHIIUS HE CPOPMUPOBAHA.
3.2.2. OuleHOYHOE CPEACTBO IK3aAMEHAYUOHHbIE BONPOCHI.
Kpurtepuu orieHuBaHuUS 110 OIIGHOYHOMY CPEIICTBY DK3AMEHAYUOHHBLE 8ONPOCHL

dopmupyembie Bricokuii ypoBeHb [IponBHUHYTEIN YpOBEHB bazoBelil ypoBeHb
KOMIIETEHIINH cpopMHPOBaHHOCTH c(OpPMUPOBAHHOCTH c(OpMUPOBaHHOCTH
KOMIIETECHIIUMN KOMIIETEHITN I KOMIIETCHIIUH
(87-100 6anoB) (73-86 6amtoB) (60-72 6anoB)
OTJIMYHO XOpOLIO yJIOBJIETBOPUTEIHHO
OIIK-2;  OK-3;|OtBer Ha BoOmpoC OrtBer Ha Borpoc|OTBET Ha BOMPOC B
OK-6;  OIIK-1, TIOJHBIA, YIOBJIETBOPSIET YK€ |LI€JIOM IIPaBUIIbHBIN, HO
OIIK-5; IIK-2; [IPABHJTBHBI, Ha3BaHHBLIM HEYETKO
IK-7;  TIK-12; TpeOOBaHUSAM, HO €CTh|(pOpMyTUpPYIOTCS
MOKAa3bIBA€T, 4YTO
[K-11 6 N HETOYHOCTH B|[IOHATHUSA, UMEIOT MECTO
00yHaIoIMHCA U3JI0)KEHU U (baxTOB, |3aTpyIHEHUS B
paBUJIbLHO 2! OTIpEJICTICHUN TIOHSTHH,|CaMOCTOSTETLHOM
MCYEPIIbIBAIOIIEC 00BsICHEHUHN OO0BSICHEHUH
pacKpbIBaeT B3auMOcBsA3el. (OIHAKO,|B3aUMOCBSI3EH,
CcozlepIKaHue O0y4aromuicss  MOXET|HEeMOCIeJ0BATEIIbHO
Bompoca, JIETKO YCTpaHUTh |M3J1araeTcsi MaTepual
HETOYHOCTH i
KOHKPETH3UPYET CTOHHOC 0
JIOTIOJTHUTEIbHBIM "
ero (haKTUIECKUM
HaBOJSIIMM  BOIpOCam
MaTcpraIoM. HpenoiaBaTels.

* Menee 60 6ayu10B — KOMIIETEHIMS HE chopMUpOBaHa.

4. ®oH/1 OLCHOYHBIX CPEICTB JJIsl TEKYIIero KOHTPOJIs yCIeBaeMOCTH




4.1. ®oHAabl OLEHOYHBIX CPEACTB BKIIOYAIOT: [lpumepnas memamuxa pegepamos,
Ilepeuenv nabopamopmuvix pabom (B COOTBETCTBUM C TEXHOJIOTMUECKOW KapTOW peHTHHTA

JUcUUIUITMHEL Pabodeid mporpaMMbl JUCIUTUIHHEI).

4.2.1. Kputepuu OIlLI€CHUBAHHUS TIO OLIEHOYHOMY CpelnctBy [llpumepnas memamuxa

peghepamos

Kpurepun oniennBanus

KonunyecTBo 0amioB (BKiaa B
PEUTHHT)

B pedepare o603nauena npodbiema u 000CHOBaHA €€
aKTyaJbHOCTb, CICJIaH KPaTKUi aHAIN3 Pa3JINuHbIX TOYCK
3peHus Ha paccMaTpuBaeMylo Ipo0OIeMy H JIOTHYHO
U3JI0)KEHA COOCTBEHHAS TTO3ULUS, CHOPMYITHPOBAHEI
BBIBOJIbI, TEMA PACKPHITA MOJTHOCTHIO, COOJIIO/ICHBI
TpeOOBaHMs K BHEITHEMY O(OPMIICHHIO B COOTBETCTBHU C
I'OCT
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B peq)epaTe HUMCIOTCA HCTOYHOCTHU B U3JIOKCHUH MaTCpHalia,
OTCYTCTBYCT JIOTMYCCKAA MOCICAOBATCIbHOCTL B CYXKJICHHUAX,
HMCIOTCs YIIYIICHUS B O(I)OpMJ'IeHI/II/I

B pedepare numerorcs cyniecTBeHHbIE OTCTYIUICHUS OT
TpeboBaHui K pedepupoBanuio. B yactHocTH: TeMa
OCBEIICHA JINIIb YACTUYHO, JOMYIICHBI (PaKTHYECKHE
omuOKH B coziepkaHuu pedepara, opopMIeHUN HE
cootBercTByeT 'OCT

MakcumanpHbIi 0ait B 2 pazaenax

4.2.2. Kpumepuu oyenusanus no oyenounomy cpeocmey llepeueHb 1abOpaTOPHBIX

pabor

Kpurepun onennBanus

KonunyecTBo OamioB (Bkiana B
pEUTHHT)

OOyuvaromuiics BEpHO pELIMWI TBOPYECKYI0 PpPaCUYETHYIO
3a7a4dy; BBIMOJHII TPOBEPKY 3aladd M PabOTy B IOJIHOM
o0BemMe ¢ coOII0IeHEM HEOOX0MMOM MOCIIEI0BATENIbHOCTH
IIPOBE/ICHUSI OIBITOB M M3MEPEHMH; CaMOCTOATENbHO MU
palMoHaTBPHO  BBIOpaT W TOATOTOBWJI  JJISi  ONBITA
HeoOxoImMoe obopynoBaHue (cobpan cXemy
MOJICIIMPOBAHMs), BCE OMNBITHI MPOBEI B YCIOBUSX H
pekumax, oOeCleUyMBAIOIUX IOJIyYeHHE pe3yJIbTaToB U
BBIBOJIOB C HaWmOOJBIIEH TOYHOCTBIO; B MPEACTABICHHOM
OTYeTEe TPAaBWIBHO M aKKypaTHO BBIMOJHWII BCE 3alluCH,
TaONUIIBI, PHCYHKH, YEPTEXKH, TpapuKH, BBIYUCICHHUS U
clenan  BBIBOJBI;  NPAaBWIGHO  BBINOJHII  aHAJH3
MOTPEIIHOCTE M OOBSICHUI PACXOXKICHHUS C TEOpHEi;
coburo a1 TpeboBaHMs 0€30MACHOCTH Tpya
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OOyyaromuMcs BBITIOJHEHB! TPeOOBaHMSI, OMIMCAHHBIE BBIIIIE,
HO OMBIT MPOBOJWJICA B YCIOBHUSX, HE O00OECHEeYMBAIOIINX
JIOCTaTOYHOM TOYHOCTH HM3MEPEHHUH, WM ObUIO JOMYHIEHO
JIBa-TPU HEAO0YETa, UM He OoJiee 0HOM HerpyOoil OmnOKU 1
OJTHOTO HejloueTa

OOyyarolMcsi TBOpUYECKasi 3ajaya pellieHa He MOJHOCTHIO
Wi paboTa BBINOJHEHA HE TOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHON YacTH TaKOB, 4YTO TIIO3BOJIACT IIOJYYUTH
MPaBUIILHBIC PCE3YJIbTAaTbl W BbIBOAbLI, WJIHW C€CJINU B XOJC




MPOBEJICHUS ONbITAa W HW3MEPEHUH OBLIM  JIOMYIICHBI
CIIEYIOIINE ONTMOKU: OMBIT TIPOBOAMIICS B HEPAIIMOHATBHBIX
YCIOBHUSX, YTO TMPHUBEIO K TMOJIYYCHHIO PE3yJIbTaTOB C
0OJIbIIIEH MOTPEITHOCTHIO, WIM B OTYETE OBUIM JIOMYIICHBI B
oOmiell CIIOKHOCTH He Oojee IBYX OIMMOOK (B 3ammmcsx
€/IMHHUII, U3MEPCHUSX, B BRIYUCIICHUAX, IpaduKax, Tadbiumnax,
CXeMax, aHallM3e IMOTPeliHoCTe W T. J.), He
MPUHIMIUATBGHOTO JiJIsi JaHHOW paboThl XapakTepa, HO
MOBJIMSIBIIIMX Ha PE3yJIbTaT BBIMOJHCHHUS, WM HE BBITOJHEH
COBCEM HJIM BBITIOJTHEH HEBEPHO aHAIU3 IMOTPEIIHOCTEH WU
He OOBSACHEHBI pacCXOXKICHUS C Teopuel wim paboTa
BBIIIOJIHEHA HE IIOJHOCTBIO, OJHAKO OOBEM BBIIMOIHEHHOM
YacTH TaKOB, 4YTO IIO3BOJIAET TMOJYYHTh IPABHIbHBIC
pe3yNbTaThl W BBIBOJLI IO OCHOBHBIM, MPUHIIUITHAIBHO
BaKHBIM 3aJ1a4aM paOOThI.

OOyuvaromuMcs TBOpUEcKas 3ajlaya HE pelleHa WINM pelleHa
HE TOJHOCTHIO WM PaboTa HE BBHIIOJIHEHA WM BBHIOJHEHA
HE TOJIHOCTBIO, U 00BEM BBIMOJIHEHHOW YacTH PaOOTHI HE
MO3BOJIIET CJeNaTh MNpPaBHIBHBIX BBIBOJIOB, WIJIM OIIBITHI,
HU3MCPCHHA, BBIYHCIICHUA, Ha6JIIOI[eHI/I$I IMPOU3BOANIIMCH
HETIPaBUJIBHO WJIM B X0J1€ PaOOTHI M B OTYETE OOHAPYKUIIUCH
B COBOKYITHOCTH BCEC HEOO0CTaTKH, OTMCUYCHHBIC B
IpEeAbLTYIIEM ITYHKTE

MaxkcumanbHBbIi 0ajit 3a Bce paboThI (8 padbor)
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5. OuneHouHble cpeacTBa (KOHTPOJIBLHO-H3MePHTEJIbHbIE MAaTEePHAJIbI)

5.1. IlpumepHas TeMaTuKAa pedepaToB

1. SHEPTETUYECKUE PECYPCbI 3EMJIU:
a) BHJIbI SHEPTeTUYECKUX PECYPCOB U MX 3aIachl.
0) UCII0JIb30BAHNE IHEPIETUUECKUX PECYPCOB;
2. TPAJJULITMOHHBIE CITIOCOBbI ITOJIYUYEHU S DJIEKTPUYECKOM DHEPTUU:
a) TETUIOBBIE SJIEKTPUIECKUE CTAaHIUH;
0) TEII03JICKTPOIICHTPAIIH;
B) TH/IPABINYECKHE HIIEKTPUUYECKHIE CTAHIINY;
T') THAPOAKKYMYIUPYIOLIUE SJIEKTPUUECKHUE CTAHIINH;
1) IPUITMBHBIC FIEKTPUUECKUE CTAHIIHH.
4.  ATOMHBIE 3JIEKTPUYECKHE CTAHIUU;
5. TepMosiiepHast 3HEPreTUKA
6. BO3BMOXHBIE CITOCOBbI ITIPEOBPA3OBAHN S PA3JIMYHBIX BUJIOB SHEPI'MU B
SJIEKTPUYECKYVYIO:
a) MarHUTOTUIPOIMHAMUYECKHE TPeoOpa30BaHUs SHEPTUH;
0) TEpPMORJIEKTPUUECKHUE TEHEPATOPHI;
B) TEPMOIMUCCHOHHBIE TE€HEPATOPHI;
T') DIIEKTPOXUMHUYECKHE TeHepaTOPhl. JKUIKUE U TBEpbIE SJICKTPOIUTHI.
1) PaAMOU30TOIHbIE HCTOUHUKH YHEPTUH;
€) reoTepMalIbHbIC JIEKTPOCTAHIINH;
) COJIHEYHBIE AJIEKTPOCTAHIINH;
3) BETPOBBIE JIEKTPOCTAHIINN;
1) UCIIOJIb30BAaHHE MOPCKHUX BO30OHOBIISIEMBIX PECYPCOB.
10. BogopoiHast 2IeKTpOoIHEpreTHKa
11. TPAHCIIOPT DHEPI'UU:
a) TPAHCIIOPT PHEPTUHU B HACTOSIIEM U OyIYIIIEM;
0) TpaHCcOpT HE(PTH, ra3a u yris;
B) TPAHCIIOPT TEIUIOTHI, BOAOPOA, SIIEPHOTO TOTUINBA,;
12. TPAHCITIOPT DHEPI'MU:
a) TPaHCHOPT dJIEKTPUUECTBA;
0) nepefaya SHEPrUy MpH MOBBILICHHOM HanpsbkeHuu. JIuaun snexkrponepenay (JIDII).
B) Iepeiada YHepTuu  0e3 POBOIOB;
I') CBEpXIPOBOSIINE JTMHUU dIIEKTporepeiad
13. DJIEKTPOSHEPI'ETUKA:
a) fIIeKTposHepreTuka B Poccuu;
0) MpUMEHEHHE IEKTPUUECKON SHEPTUU B HAPOJIHOM XO35HCTBE;
B) MOTpeOICHNUE HIIEKTPUUECKON SHEPTUU
T') IOHATHE 00 O0BEAMHEHHOM AJIEKTPOIHEPTETHIECKOMN CUCTEME;
MPEeUMyIIecTBa OObETUHEHNS YIHEPTETHUECKUX CUCTEM.
14. BJIMSIHUE TEXHUKU U SHEPTETUKU HA BUOCDEPY:
a) PHEepreTuKa 1 OKpy»Karolas cpesa.
0) pa3BuTHE YHEPTreTUIECKON TeXHUKHU. Ee BiusiHue Ha YemoBeYecKoe 00IecTBO U
OKpYXaroIyro cpeny. Jxosorud. OxpaHa npuposl;

5.2. IlepeuyeHsb J1a00paTOPHBIX padoT
1. BoabT-aMrepHble XapaKTEPUCTUKH HEKOTOPBIX JIEMEHTOB 3JIEKTPUUECKO 1enn

2. AYX mpocTreiimux 3JIeMEHTOB IEKTPUIECKOH 1enu



3. AmmuTtynHbie U (a30BbIe COOTHOIICHUS B IEMSIX MEPEMEHHOTO TOKa
4. DIeKTpUYECKHH pe30HaHC

5. Tpexdasusie nenu

6. Ilepexomnsie nporeccol. Penakcanronnsie siBnenns B RLC mersix

7. HecunycompanabHble TOKM W HampspkeHus. [apMoHmdeckwii ananus. Onektpuyeckue RC
GUIBTPHI

8. Henuneiinple nenu ¢ pe3suCTUBHBIMU 3JIEMEHTHL. BrInpsiMutenu
9. HenuHeitHbIC €M C UHIYKTUBHOCTHIO

10. HekoTopble MeETOIBI HW3MEPEHWI MapaMeTpoB MMM H CHUTHAJAa C WCIOJIh30BAaHHEM
ocruutorpada



5.3. Bonpocsl k 3k3aMeHy

1.

o o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ONEKTPOTEXHUKA U DJIEKTPOIHEPIeTUKA. JHEPreTHKAa B JKU3HM 4YelaoBeka. OCHOBHBIE

npo0JIeMbl 3JIEKTpO3HEpPreTukU. CTPYyKTypHas CXeMma CHJIOBOM 3JIEKTPOIHEPIETUKH U

9KOJIOTUYECKHE TIPOOIIEMBI.

JIuneiinple snexrtpudeckue nenu. [lepeMeHHBI TOK. MrHOBEHHOE M aAMIUIMTYZHOE

sHaueHus. Paza. Pasnocte ¢as. ['paduueckoe mpencrapienne. CpeaHHil TOK.

JelicTByrolee 3HaUeHNE TOKA.

ONEeMEHTHI U NapaMeTpsl JIEKTPUYECKUX LEeNed NEPEMEHHOro Toka. llenb ¢ akTHBHBIM

AJIEMEHTOM. Y paBHEHHUE HANIPSKEHUM. Y paBHEHHE MOILIHOCTH.

Ilens ¢ macanbHBIM MHIOYKTHBHBIM 3JIEMEHTOM. YPAaBHEHUS HANPSIKEHUM U MOILIHOCTH

PeanbHas xaTymka MHAYKTUBHOCTH.

Ilenb ¢ EMKOCTHBIM 2JIEMEHTOM. Y pAaBHEHUS HAIPSYKEHUN U MOLIHOCTH.

[TocnenoBarensHoe coequaenue RLC snemenToB. YpaBHeHHe HanpspkeHHd. BekTopHas

auarpamma. TpeyrojabHUKN CONPOTUBIIEHUH, HANIPSHKEHUHA U MOLIIHOCTEH.

Pesonanc HanpsbkeHMH. YCIIOBHS BO3HMKHOBEHHMS  pE30HaHCa U OCHOBHBIC

XapaKTEPUCTUKU VIEKTPUYECKOW 1Lenu. YacTOTHBIE 3aBUCHUMOCTH JJIEKTPUUECKHUX

xapakrepuctuk R,L,C- memnm.

[Tapannensnoe coeaunenne RLC »nemMeHTOB. AKTHUBHBIM M PEAKTUBHBIA TOKH.

IIpoBoauMoOCTh. TpeyroJbHUKN TOKOB U IIPOBOAMMOCTEH.

Pezonanc TokoB. MneanbHbli M peaybHBIA 3yIeKTpUYECKH  KOHTYp. OcobeHHocTH

pe3oHaHca. DHEpreTrKa MpoleccoB B U1€aTbHOM KOHTYpE.

Tpexdaszupie nenu. IlpuHIMI MOCTPOEHHH MHOrO(a3HBIX 3JIEKTPUUYECKUX CHCTEM.

Coenunenue «3Be3fa». 4-X MpoBojHAs 3JeKTpuueckas cucremMa COOTHOLIEHUS MEXITY

JUHEHHBIM U (a3HBIM HampsOKeHUsMU. PaBHOMepHass W HepaBHOMEpHas Harpys3ka B

¢dazax norpedutens. HyneBoi mpoBoI U €ro 3Ha4CHHE.

Coenunenne «3Be3fa». TpexXIpoBOAHbBIE JNNEKTpUUYECKUE cUCTEMBI. CUMMETpUYHAs U

HEeCUMMETpUYHasl Harpys3ka B ¢azax npuemHuka. [lepexoc ¢a3. OOpbIB B OJHOM H3

JUHENHBIX MpOoBOAOB. OCHOBHBIE COOTHOIICHHS MEXAy HanpsbkeHHsAMH. KopoTrkoe

3aMbIKaHUE B OJIHOU U3 (a3.

Coenunenue TpeyroabHUKOM. COOTHOLIEHNE MEXAY JUHEHHBIMU U (a3HBIMH TOKaMHU.

MormHocTh Tpexdha3HOW CUCTEMBI.

Onekrpuueckas LE€Nb €  HEIMHEHMHBIM  HMHIOYKTHBHBIM  3JeMEHTOM. Kpubas

HaMarHWYUBaHUS U METJIM THCTEpe3uca KaTyIIKH CO CTalbHBIM cepiedyHukoM. [lotepu

SHEPIUU Ha TUCTEPE3UC U BUXpPEBble TOKU. OCHOBHBIE OCOOEHHOCTH AJIEKTPOMAarHUTHBIX

IIPOLIECCOB B LensX IEepeMEHHOT0 TOKa ¢ HeJWHEHHOW Bebep-aMIepHOI

xapaktepucTukoi.. Karymka ¢ cepaeyHHMKOM Kak NpeoOpa3zoBaTeilb CHHYCOMJAIBHOTO

CUTHAJIa B HECUHYCOUJAJIbHBIMN.

[Tynscupyromee MmaruutHoe mnozne. Tpancdopmartop. [Ipunuun paboTtsl. OCHOBHBIE

xapaktepuctuku. CamoperynupoBaHue. PexuMm XoJocToro xoga M KOPOTKOTO

3aMblkaHus. PaboTa mpu Harpyske. ABToTpaHncopmarop.

MammHbl nepeMeHHOro ToKa. Bpamatomeecss MarHUTHoe 1ojie. ACHHXPOHHBIE

nsuratenu. [Ipuauun padotsl. Ckonbxenne. CaMoperynupoBaHue.

AcunxpoHHblid aBuratens. [lyck nsurarens. Peeepc. M3meHeHHe CKOpOCTH BpalieHUs

poropa. OnHoda3Hblil ABUTraTenb. BriaroueHue TpexdasHoro aBurateins B 0JHO(DA3HYIO

LEIb.

CunxponHblii reHeparop. llpuHnmn pelictBus U ycrpoiictBo. Peakimus — sikops.

OO6paTuMOCTh CUHXPOHHBIX MalTMH. CHHXPOHHBIN JBUTATENb.

OHepreruueckue pecypebl 3emaum B Poccun. MX BuIbI, 3amachl, HCIIOJIb30BAaHUE.
Tennossie anextpudeckue ctaniuu (TOC u TOL).

Ilepenaua sHeprum Ha paccrosiuue. [ 'mapaBianueckue snekrpuueckue cranuu (I'9C).

[IpunuBHBIE ¥ TUAPOAKKYMYIUPYIOIIME dJIEKTPOCTAHIUH.



20. O0bequHEHHBIE NIEKTPUIECKHE CUCTEMBL. ATOMHBIE AnekTpocTannuu (ADC).

21. Dxonoruveckre mpoOaeMbl MPOU3BOJICTBA, TPAHCTIOPTUPOBKH U UCTIOIH30BAHUS
AJIEKTPOIHEPTUH.

22. MI'Jl —reHepartopsl. TepMO3IEKTPUUECKUE TEHEPATOPHI.

23. TepMO3MHCCHOHHBIC, IIEKTPOXUMHUIECKHE, TEOTEPMATbHBIC, COTHEUHBIE T€HEPATOPHI
AIEKTPUUYECKOM SHEPTUH.

24. BogopoaHasi ¥ TEpMOsIIEPHAS AIEKTpodHepreTrka. [IpoOieMbl i MepCreKTUBBI
MCIOJIb30BaHUA.

5.3. Bonipocsl k 3a4eTy

1. Jnsa nocnenoBarenbHoii RLC-menn mnepeMeHHOro TOKa  JIOKa3aTh CHPABEAJIUBOCTh
coorHomenus U = Uy + U, + U; + ..

2. K MCTOYHHUKY IEPEMEHHOr0 TOKA MOAKIIOUEH PE3UCTOP € MOCIEI0BATEIbHO BKIIOUECHHBIM
KoH/eHcaTopoM. Kak W3MEHHMTCSs TOK B IEMH, €CIU: a) IOCIEIOBaTEIbHO TOAKII0YAeTCS
KaTyllka MHIYKTUBHOCTH; O) 3akopauuBaercs KoHJeHcarop? Kak mnpu 3ToM wu3MeHseTcs
(a30BbIi CABUT MEXKIY TOKOM U HAaIPsKEHUEM?

3. B nepassersnennoit R,L,C — nienu nepeMeHHOro Toka BBINONHAETCS ycnoBue X > Xe.
[Toctpouts B 00IIeM BHE BEKTOpHYIO nuarpammy. Kak oHa M3MEHHTCS, €CITM 3aKOPOTHTH: a)
KaTyUIKy UHAYKTUBHOCTH, 0) pe3uctop ?

4, [TocTpouth B 0OIIEM BHUIC BEKTOPHYIO AHMATPAMMY IS KaTYIIKU UHAYKTUBHOCTH (
Rk, Lk) 1 kongeHcaTopa C, COeAMHEHHBIX MapalIeIbHO.
S. Uneanpnass karymka wuHayktuBHocTd (Ry=0) u konmencarop C coenuHEHBI

napajuieIbHO U TOJKIIOYEHbl K MCTOYHHKY MEpPeMEHHOro Toka. Ilpu HekoTopoil yactoTe L
MCTOYHUKA MUTAHUS B €M HACTYMHJ pe3oHaHC TOKOB? Yemy paBeH TOK B HEpa3BETBIICHHOM
yacTtu 1ienu? Kak onpenenutb MOMEHT pe3oHaHnca?

6. Jnst pasBerBienHor RLC-mernmm  moka3aTh CHpaBeIIMBOCTh  COOTHOIICHUS
I=L+ L+ 1+

7. B nenu u3 nmapauienbHO COETMHEHHBIX aKTUBHOTO COMPOTUBJICHUS R, MHIyKTHBHOCTH L
u emkoctd C Toku coorBercTBeHHO paBHBI 120, 150 u 40A. BpruumcnuTh oOmUNA TOK U
KO3 (HUILIMEHT MOUTHOCTH /7Sl BCEH LIeTH.

8. Karymka ¢ WHAYKTUBHOCThIO L W aKTHUBHBIM CONPOTHUBIEHHEM R coeanHEHbI
MOCJIEIOBATEIbHO C KOHJEHcaropoM emkoctd C, W 3Ta Ienb MOJKIIOYEHAa K HMCTOYHUKY
MEePEMEHHOT0 TOKa, [IpM HEKOTOpPOH 4YacTOTe B LM HACTYNHJI pe3oHaHc HampsbkeHuir? Kak
OTIPEJIETTUTH MOMEHT PE30HAHCA B IIETTH?

9. B nocnenosarensuyio R,L,C- nens BriaroueH ammepmerp. UTo mokaxer nmpudbop, eciu
MpU W3MEHEHUW YacCTOTHl MUTAHHS TPH L= Vo B LEMH HACTymmJ pe3oHanc? Kak m3meHuUTCS
MOKa3aHWE aMIlepMeTpa IMpH: a) Mpu 3akopaunBaHun R ; 0) 3akopauuBanuun C; B)
3akopaunBanuu L? Kak usmeHuTcs npu 5ToM notpeodisemMas MOIIHOCTH?

10. Kak moBnuser yBenuueHuWe aKTUBHOTO COIPOTHBIICHHS HA PE30HAHCHBIE KPHUBBIC B
nocnenoBarenbHoM R,L,C — koHTYype?

1. B 4yem onacHOCTbh pe30HaHca HANPSKEHUW, €CJTA OH HACTYIAET HEMPEAYCMOTPEHHO?

5.3 IlepeueHb TeCTOBBIX 3aJaHUI 10 TUCHUILINHE JJIEKTPOTEXHUKA M JIEKTPOHHUKA

1. CpenHee, neiicTByolee 3HAYCHNS NePeMEHHOro Toka. KoMIuiekcHble yncia.
IlepeMeHHBII 2JIEKTPHYECKUH TOK. AKTHBHOEe W PeaKTHBHBIEC CONPOTHBJICHUS B LeNAX
NepeMeHHOr o TOKa.

1.1 Ompenenuth amMILUTUTYJIHOE W JCHWCTBYIOIIEE 3HAUEHHUS CHHYCOMIAIbHOTO HAIPSDKCHUS, €CIH €ro
cpennee 3nauenne U,=198B.

1.2 Wcxos U3 BRIpAXKECHUS JUIT MTHOBEHHOTO 3HadYeHus Toka 1=14,1 sin(wt+1m/6), 3anucaTh BeIpayKeHUS
JUTSI IEHCTBYIOIIETO 3HAUEHHUS TOKA B KOMILIEKCHOM BHJIE.



1.3 Hamucath BBIpa)KeHHUE AJIsI MTHOBEHHOTO 3HAYEHUSI CHHYCOUAAIBHOTO TOKA, KOMIUIEKCHAs aMIUTUTY1a
koToporo I, =10 g1%0

1.4 Kongencatop eMkocThio C MOIKIIOUEH K UCTOUYHUKY MTEPEMEHHOr0 ToKa. Kak M3MEHUTCS TOK, €CIH :
a) TIOAKIIOYHUTH MapaJlIeNIbHO eMy KOHJIEHCATOp TOH K€ eMKOCTH; 0) BKIIOUHUTH MOCIE0BATEIBHO C HUM
KOHJICHCATOP TOM K€ EMKOCTH?

1.5 3anmcaTh BhIpaKEHHE VI KOMIUICKCHOW aMILTUTY bl ToKa 1= 15 sin wt+m/2)A.

1.6 Onpenenuts TOK paBHBIA cymme TOKOB 1= (3+] 4) u i,= (2+)). CymmapHbIii TOK NpPEICTaBUTH B
MoKa3aTenbHOU (opMe 3amlHCH.

1.7 MruoBennoe 3Hauenue Toka B memu i=100 sinot+n/2 A. Haittu ero cpemHee 3HaueHne 3a: a)
MOJIOBUHY NEepHoAa, 0) mepruoJi BpEeMEHH.

1.8 MrHOBEHHbIE 3HAUCHHS IBYX MEPEMEHHBIX TOKOB 3a/1aHbl ypapHeHuaMu: i;= 50 sin(ot+0%) A u i,= 50
sin(wt+90°) A. HaiiTy aHamHTHIECKH BBIPAKEHNE TS CyMMAapHOTO TOKA.

1.9 TlocnenoBaTensHO € JIAMIOH HaKalMBaHWSA BKIIOUEH KOHJIEHCATOp IepeMeHHOW eMkoctd. Kak
M3MEHUTCS HaKaJ JIAMITBI, €CIIH: a) HE MEHSS BXOJIHOE HAIPsHKEHHE YBEIHMYUTH EMKOCTh KOHJICHCATOPA;
0) He MeHssI EMKOCTh KOH/ICHCATOPA U BXOJHOE HAIIPSHKEHHE YBEIMYUTH YaCTOTY BXOJHOTO CHTHAJIA

1.10 DIC, Bo3HHKaOmas IpH BpaIleHUH PaMKH B OJHOPOJHOM MAarHUTHOM IIOJIE HM3MEHSIETCS IO 3aKOHY
e=12sin100t. Ompemenuth : a)ammutyaHoe 3Hadenue DJIC; 0) neiictByromiee 3uauerue IJIC; B)
MIEPHUOJ U 9aCTOTy TOKA; T) MrHoBeHHOe 3HaueHue DJ{C mpu t=0,01s.

1.11 Kak u3MeHHUTCA HHIYKTHBHOE CONPOTHUBICHHE KaTyIIKW MHIYKTHUBHOCTH, €CITU €€ BKJIIOYHUTH B IIElb
NepeMeHHoro Toka ¢ yactotoi 10krm BmMecto 50I'?

1.12 Kak U3MEHHTCSI EMKOCTHOE COIIPOTUBIIEHHE KOHIEHCATOPA, €CIIN €r0 BKIFOYUTH B LEMb IEPEMEHHOIO TOKa
c gactoroil 10 kI'y BMecTo 50I'?

1.13 Konnencatop emkocThio C MOAKIIOYEH K HCTOYHHUKY TEPEMEHHOro Toka. Kak M3MEHUTCS TOK B
KOHJICHCATOpEe, €CIIM: a) BKIIOYHTH MApAIUICIBHO €My KOHIECHCATOp TOW K€ €MKOCTH; ©O) BKIIOYHUTH
HOCJIETOBATEIBHO ¢ HUM KOHJICHCATOP TOH e eMKOCTH; B) €CIIH KOHJEHCATOP MOKIIIOYUTh K UCTOUYHUKY
MOCTOSIHHOTO TOKA TOTO K€ HaINpPsKEHHS.

1.14 K karymke HWHAYKTHBHOCTH TPWIOKEHO HANpsDKEHUE MepeMeHHoro Toka wvactorod v=100I'm u
neiictyromymM 3HadyenneM U=50B npu makcuManbHOM 3HaueHuM Toka In=2,5 A. Omnpenenutsb
MHIYKTHBHOCTH KaTYIIKU ( aKTHBHBIM CONPOTHBICHUEM KaTyIIKH MIPEeHEOpeUs).

1.15 K karyimike WHIyKTHBHOCTH mpuioxeHo Hampsbkenue U=0,3 sin314t. B moment Bpemenu t=T/2
MTHOBEHHOE 3HadeHume Toka | =0,5A. 3ammcaTh BBIPpOKEHHWE 11 MTHOBEHHOT'O 3HAYEHHS TOKa,
MOCTPOUTH Tpa)MKH M3MEHEHHUsSl 3THUX BEIMYMH BO BPEMEHH, OINPEACIUTh 3HAUYCHHE MHIAYKTUBHOCTH W
PEaKTHBHYIO MOIIHOCTb.

1.16 Tlo pesucropy compotuBierneM R=200mM npoxoaut Tok | =0,75 sinot A. OnpenenuTs MOIIHOCTS,
aMIUTUTY/IHOE M JICUCTBYIOIEe 3HAYCHUsS MaJCHUS HANpsDKEHHs Ha PE3NUCTOpe, 3alucaTh BBIPAKEHHE
MTHOBEHHOTO 3HAUYEHUsSI 3TOT0 HAIMPSHKEHUS M IMOCTPOUTH BEKTOPHYIO JHarpaMMy TOKa M HaNpsDKEHHS
uts t=0.

1.17.B 1enb mepeMEeHHOro TOKa IMOCIESOBATEIbHO BKIIIOYEHBI JIBa Pe3UCTOpa, TOK M3MEHSETCs M0 3aKOHY |
=0,2 sin(628t-r/4)A. Tlotpebisiemass UMH MOMIHOCTH, P=2,7BT, mpudyeM Ha MepBOM pPE3HMCTOpE OHA
cocraBiseT 2/3 Beeit MomHocTH. OnpeeNuTh CONPOTHBICHUS PE3UCTOPOB, 3aIMCATh 3aKOH U3MEHEHUS
HaNpsDKEHUSI Ha KaXIOM M3 HuX. [lOCTpOUTh BEKTOPHYIO AMarpammy JJisi MOMeHTa BpemeHu t=0 u
OIIPEACIUTh IEPHOJI CUTHAJIA.

2. MocnenoBartesnbHoe coequnenne R,L,C- 3semenToB. Pe3onanc HanpsikeHui

2.1 Ilns nocnenosatensHoit RLC-menu  gokasats cmpaBeIMBOCTh cooTHommeHus U=U;
+U, +Usz ......

2.2 JIns  Hepa3BETBIECHHOW WIENMH IEPEMEHHOIO0 TOKa, COJEpkKalled aKTUBHOE U
peakTuBHble comnpoTuBieHuss R=4om, X =150M, Xc=120m, ompenenuTs MOJIHOE
CONPOTHUBIICHNE U TOK B 1lenu. l{ens HaxonuTes noa HanpsbkeHreM paBHbIM 110B.

2.3 MrHoBeHHOEe 3HAu€HHE MPWIOKEHHOTO K menu Hampsokenuss U= 310 sinot.
Onpenenutb TOK, JNEHCTBYIOIIEE 3HAUECHUE HAMPSIKEHHs, aKTUBHYIO, PEAKTHBHYIO M
MOJTHYIO MOUTHOCTH Hepa3BeTBiIeHHOoH R,L,C- nenu, ecnmu R=4oMm, X =70m u Xc=100mM.

2.4 B Hepa3BeTBIEHHYIO SJEKTPHUYECKYIO IENb MEPEMEHHOI0 TOKa C HaINpsSHKEeHHEM



110B nmpu uactore 50I'mBKIItOUEHA KaTyllka ¢ MHAYKTUBHOCTbIO 9MI'H M aKTUBHBIM
conpotusieHueM 40M. Onpenenuts UHAYKTUBHOE CONPOTUBJICHUE KATYIIKH, NaJeHUE
HalpsDKEHNs  HAa AaKTUBHOM M PEaKTUBHOM 4YacTAX KaTyLIKH, a TaKXe HHEPrHUIo,
noTpebsieMyto 1ernbo 3a Bpems S0c.

2.5 JUis  Hepa3BETBIEHHOM LENU IEPEMEHHOIO TOKa ONPEAEIUTh AaKTUBHYIO,
PEaKTUBHYIO U TOJIHYI0 MOIIHOCTH, KO3(pPHUIMEHT MOIIHOCTU. V3BeCTHBI aKTUBHOE U
UHAYKTUBHOE conpoTuBieHus R=X|=30wm, a Takke najeHue HaNpsHKEHUs] HA aKTUBHON
yactu nernu Ug=60B.

2.6 K uHcTOYHMKY NEepeMEHHOro TOKa IOAKIYEH PE3UCTOP C IOCIEI0BATEIBHO
BKJIFOUEHHBIM KOHJeHcaTopoM. Kak M3MEHHUTCS TOK B LIEMH, €CIIH: a) MOCIeI0BaTEIIbHO
MOJIKITIOYAETCs] KaTyIlKa WHAYKTUBHOCTH, O) 3akopaunBaeTcs konzaeHcatop? Kak mpu
3TOM U3MeHsieTCs (Ha30BbIi CIBUT MEXKy TOKOM U HaIpshKeHHEM?

2.7 B nepaszserBinennoit R,L,C — menu Bemmonasiercs yciaoBue X > Xc. [loctpouts B
o0meM BHJE BEKTOpHYIO auarpammy. Kak OHa H3MEHHUTCS, €CIHM 3aKOPOTUTH: a)
KaTyIIKy HHAYKTUBHOCTH, 0) pe3uctop?

2.8 MoxHO M 3aMEHUTh HHAYKTHUBHOCTh L u emkocts C 0/1HON 3KBUBaJIEHTHOM
UHIYKTUBHOCTBIO?

2.9 Nwmeercss nu pa3nuuue B NPUMEHEHMM 3aKOHOB Kupxroda 1jisi MIrHOBEHHBIX H
JNEHCTBYIOIIMX 3HAYECHUN TOKOB U HAIIPSHKCHUIN?

2.10 Tlouemy mocTpoeHMe BEKTOPHON  JuarpaMMbl — HOCIEIOBATENbLHONW  ILIEMH
PEKOMEHIYEeTCsl HAUMHATh C BEKTOpa ToKa?

2.11 Karymka ¢ MHIyKTHBHOCTBIO L M aKTHBHBIM CONPOTHMBIEHHEM R coenuHeHbI
MOCIIE0BATENBHO C KOHJAEHCAaTOpOoM eMKocTd C, M 3Ta Lelb NOJIKI0YeHa K UCTOYHUKY
IIEPEMEHHOT0 TOKA, [Ipr HEKOTOpOW YacTOTE B LIENM HACTYIIWJI PE30HAHC HAIPSIKEHU.
Kak ornpenennTs MOMEHT pe3oHaHca B Lienu?

2.12 B nocnenoparensuyio R,L,C- nens Bkmouen ammepmerp. UTo mokaxkeT mpuoop,
€CJIM TPU U3MEHEHUM YacTOThl MUTAHUSA IPU L= Lo B LENU HAacTynua pe3oHaHc? Kax
M3MEHUTCS TIOKa3aHWe aMIlepMeTpa Mpu: a) Mpu 3akopaunBaHuM R ; 0) 3akopaunBaHuu
C; B) 3akopaunBanuu L. Kak uamMenurcs npu 3ToM norpediasiemasi MOITHOCTh?

2.13 Ot xaxux BenMYMH 3aBUCHT KPyTU3HA pe30oHaHCHBIX KpuBbIX UL (L), Uc(v), 1(0)?

2.14 Kak onpenenuth MHIyKTUBHOE M AKTMBHOE CONPOTUBJICHMS KATYIIKH, MCIOIb3Ys
PEXHUM PE30OHAHCA HANIPSKEHUIN?

2.15 Kakoii Bug 6GyayT UMeTh pe30OHaHCHBIE KPHMBBIE, €CIU HocinenosaTensayo R,L,C —
LIETIb MMUTATh MEPEMEHHBIM TOKOM HE OT ucTouHMKa HampstkeHus (Ug=const), a ot
uctouynrka toka (l;=const)?

2.16 Kak usMeHHUTCS NEPUOJ M 9aCTOTa COOCTBEHHBIX Konebanuii LC- KoHTypa, ecit ero
MHIYKTUBHOCTB YBEIUYUTH B 10 pa3, a eMKOCTh YMEHBUINTH B 2,5 pa3za?

2.17 Kak nopnuser yBeJIUYeHHE aKTUBHOTO CONPOTHUBIIEHHS HA PE3OHAHCHBIE KPHBBIE B
nocnenoBareinbHoM R,L,C — koHTYpe?

3. TlapanieabHoe coenunenue R,L,C —31emenToB. Pe3oHaHc TOKOB.

3.1 ITocTpouTh B 00IIEM BUJIE BEKTOPHBIE TUATPAMMBbI TOKOB M HAMIPSHKCHUN IS
napasulebHbIX COCTMHEHUM:
a) pe3ucropa R u karymku uaaykTuBHOCTH (L, R);
0) pesuctopa R u xonaeHcatopa C ¢ mocienoBaTeabHO COSTMHEHHBIM PE3UCTOpoM Ry;
B) KaTymku UHAYKTUBHOCTH ( Ry, Ly) u xormencatopa C.
3.2 UneanbHas karymka HHAyKTUBHOCTH (Rk=0) 1 konaeHcarop C coeAMHEHBI TapaJljIeIbHO
Y TIOJIKITIOYEHBI K MCTOYHUKY IepeMEeHHOr0 Toka. [Ipu HEKOTOpoit 4acToTe L UCTOYHUKA
MUTAHMS B [IETIH HACTYIUJ PE30HAHC TOKOB. UeMy paBeH TOK B HEPA3BETBICHHON YacTH



nenu? Kak onpenenuts MOMEHT pe3oHaHca?
3.3 Jlna pa3serBieHHor RLC-menmn  skcnepuMeHTaNbHO — J0Ka3aTh  CIPaBEIJIMBOCTH

cootHolreHuss /=1l + 1, + ...

3.4 CymecTBylOT JId (PU3NYECKH B Ka¥JIOH W3 TapaUIeTbHBIX BETBEH AaKTUBHBIA H
PEaKTUBHBIN TOKU?

3.5 K HCTOYHMKY TMEepeMEeHHOro TOKa MPHCOSAWHECHBI  IMApAJJICIBHO  aKTHBHOE
conpotuBiienne R m mHaykTHBHOE X|=2.160M. Omnpenenuth compoTuBicHue R, ecnu
o0muii TOK B 2 pasa 60Iblle TOKa MHIYKTUBHOW BETBH.

3.6 B nenu u3 napamienbHO COEIMHEHHBIX aKTUBHOTO COMPOTUBIEHUS R, MHAYKTUBHOCTH L
u emkoct C Toku coorBeTcTBeHHO paBHbI 120, 150 u 40A. Brruncauth 00U TOK U
KO3(PHUITMEHT MOIITHOCTH JJISI BCEH IICTIH.

3.7 Tlpu kakuxX YCIOBHSIX YacTOTa PE30HAHCA TOKOB COBIAJACT C YaCTOTON pe30HAHCA
HanpsHKeHUn?

3.8 Ilpu Kakux yCIOBUSX M COOTHOIICHHUSX MEXY MapaMeTpaMy MapajijieIbHOTO KOHTYpa B
HEM HEBO3MOXKEH PeXHUM pe3oHaHca?

3.9 Yro Takoe COOCTBEHHBI Pe30HAHC WHAYKTUBHOCTH?

3.10 a) ['ne ucnonp3yercs siBICHUE PE30HAHCA TOKOB?

0) [ToTpebisieTcs i YHEPTUS KOHTYPOM TIPHU PE30HAHCE TOKOB, €CJIH KOHTYp HE

UMEET aKTUBHOTO COMPOTHUBICHUS?

B) Kak usmenurcs oOl1iee COnpoTUBICHUE KOHTYpA ITPH YMEHBIIICHHH aKTUBHOTO

COTMPOTHUBIICHUS KaTyIIKK UHIYKTUBHOCTH B PEKUME pE30HAHCA TOKOB?

3.11 I[NocTponTh 4aCTOTHYIO 3aBHCHMOCTB ITOJHOTO CONPOTHBICHUS Zyourypa= T(VL). Cunrars,

YTO aKTUBHOE CONPOTHUBIIEHHE KOHTYpa paBHO HYNIO, a L 1 C s1eMeHThI BKIIOYECHBI

HapajuIesbHO.

3.12 a) KakoBbI XapakTepHble OCOOCHHOCTH PEXUMa pe30HAHCA TOKOB?

6) Kakumu nmpubopamu mporiie Bcero 3auKCUpoOBaTh COCTOSIHAE PE30HAHCA B
napajuieIbHOM KOHType?

4.Tpexdasnbie nenu. Coennnenue” 3pe3na”

4.1 Onpenenuts MruoBennsie 3Hauenns DJIC B pazax A u B cumMeTpuuHOi TpexdasHoii
cucreMsl, eciu B (paze C »3/1c paBHA HYIIIO.

4.2 Belpasuth B NOKa3aTelbHOH M anrebpamdeckoii  Qopmax kommuekcHeie JIC
CUMMETPUYHOM Tpex(azHOM CUCTEMBI, IPUHAB HayallbHYIO (ha3y paBHOMU 1/2 B haze A.

4.3 B xakux ciay4asx IPUMEHAT Ha MPAKTHKE TPEXMPOBOJHYIO CHCTEMY ISl IPHEMHHMKOB
SHEPTUH, COEAMHEHHBIX 3BE310M?

4.4 Kak W3MeHATCA TOKM B TPEXIPOBOJHON CHCTEME TPU OOPBIBE OJHOTO M3 JIMHEHHBIX
IIPOBOJOB?

4.5 Kak M3MEHATCA TOKH B TPEXIPOBOJHON CHCTEME IPU KOPOTKOM 3aMBIKAHUM OJHOM W3
¢baz?

4.6 K tpex(aszHOl CeTH MOIKIIOYEHa PaBHOMEPHAs HArpy3ka, COEIMHEHHAs II0 CXEME
“3pe3na”’. Ammepmetp BkItoueH B a3y C. Kak u3MeHsTCs ero moka3zaHusi mpu 0OphIBE B
dbaze A?

4.7 OObACHUTH, TOYEMY B HEHTPAJbHOM MPOBOJAE  YETHIPEXIPOBOIHONW CHCTEMBI HE
YCTaHABIIMBAIOT IIPEIOXPAHUTEIb U CEUEHUE €T0 MEHBIIE CEYEHMSI IMHENHBIX MPOBOJIOB.

4.8 TlosicHuTk, movyeMy Tpex(asHbIi JBUTaTENh MOXKHO BKJIIOYATh B TPEX(a3HyIO CETh Oe3
HEHUTPAIBLHOTO NMpoBOJA?

49B ¢azax A, B u C mnpueMHHKAa DSHEPIMH, MNOAKIKOYEHHOrO K Tpex(asHOM
YETBIPEXIIPOBOJHON CETH, NEHUCTBYIOLIME 3HAYEHHS TOKOB COOTBETCTBEHHO paBHBbI 10,
30 1 5A.Onpenenuts TOK B HEUTPAIbHOM IIPOBOJIE, €CIIM HArpy3Ka aKTUBHAS.

4.10 Jlns Tpexda3HOlM, TPeXNIpOBOAHON cHCTeMBI (COEIMHEHME «3BE3/a») J0Ka3aTh



CIIPaBEUTHBOCT COOTHOIEHHS U, = V3 U,
411 ITpoJEMOHCTPUPOBATH SIBJIEHUE TIEpeKoca (as.

5. Tpexdasnbie nenu. CoenHenne “ TpeyroabHUK®.

5.1 Onpenenuts MMHEHHBIE TOKH M MOJHYO NOTPEOIIEMYIO MOIIHOCTh IIPUEMHHKOM
SHEPI'UU OT UCTOYHUKA TpeX(Ha3HOro ToKa ¢ ACHCTBYIOLUM 3HAYCHUEM JINHEHHOTO
Hanpsbkenus 127B, ecnu nonHoe conpotuBienue (asel cocraBiser 490m. [IpuemMuuk
SHEPrUU COCTUHEH MO CXEeME ““ TPEYroJIbHUK .

5.2 Bo cKoIbKO pa3 BO3pAcTyT JIMHEHHbBIE TOKH, €CIIM IPMEMHHK SHEPIUU HEPECOEIMHUTE
CO CXEMBI 3B€3/Ibl HA CXEMY TPEYTOJIbHUK?

5.3 Jlna TpexdasHoii cHCTeMBbI (COCIMHEHHE «TPEYTONBHUK») J0Ka3aTh CIIPABEIMBOCTD

cootomenus |, = \/§ |¢ .

5.4 Jluneiiuple  HanpskeHuss reHeparopa  paBHel  380B. IlpuemMHuK — coeJuHEH
TPEYroJIbHUKOM ¢ comnpoTuBieHusMu 6, 6 u 12 Om. ConpoTuBiieHHS TNPOBOAOB
OIMHAKOBHI U paBHBI | OM. OnpenenuTs (Ga3Hble U TMHEHHBIE TOKU IPUEMHHUKA.

5.5 B Tpexdasuyro ceTh ¢ AeHCTBYIOIIUM 3HaYe€HHEM JIMHEHHOro HanpsbkeHus 120B
BKJIFOUEHBI JIaMITbl HAKAJIMBAaHUS, COEIMHEHHBIE 110 CXEME TPEYTOJIbHUK C pABHOMEPHOI
Harpy3koi. ITorpebunsemas MoutHocTh coctaBisger P=3,6 kBT. Onpenenuts yucio gami
B KaX/101 (hase, eciii MOIIHOCTh Kax 10 JaMiibl paBHa 40BT.

5.6 Tpu kaTylKM MHIyKTMBHOCTH, Ka1as C aKTHBHBIM CONpOTHBIeHHMEM 1,5 OM mu
UHAYKTUBHBIM 2 OM, IPUCOEAMHEHBI TPEYroJIbHUKOM K TpeX(a3HOM ceTH ¢ JTMHEHHbIM
HanpspkenneM 220 B. Beramcnuth (asHble W JWHEHHBIE TOKH, a TaKKe aKTHBHYIO
MOIITHOCTh BCEH LIETIH.

5.7 da3pl NPUEMHUKA COEMHEHBI TPEYTOJILHUKOM U MMEIOT PABHOMEPHYIO Harpysky. Kak
U3MEHSATCS (a3Hble TOKH M HAINPsDKEHUS, €CIIU Mpou301Ies 0OpbIB OJHOTO U3 JIMHEHHBIX
MPOBOIOB?

5.8 O6MOTKM  Tpex()a3HOrO CHMMETPUYHOTO T€HEPATOpa COEJMHEHBI IO  CXEME
TpeyrojbHUK. YeMy paBeH TOK B 0OMOTKax reHeparopa’?

5.9 K Tpex¢asHoii ceTn MOAKIIOYEHa PaBHOMEPHAs Harpy3ka MO CXEME  TPEYTOJbHHK.
Awmmnepmerp BiroueH B pazy C. Kak u3mensTces ero nokasanus npu oopsise B paze A?

5.10 PaBHOMEpHAs Harpys3ka COeIMHEHa M0 CXEME TPEYrOJbHHUK, U K HEll ¢ MOMOIIBIO
Kabens MojBeneHO Tpex(asHoe HampspkeHue, Mo guiam Kalens MpoXOAAT JIMHEHHbIe
toku. Co3gaercs a1 BOKpPYT Kabess MarHUTHOE ToJje?

5.11 3anmucarb COOTHOIIEHUS MeEXAy (a3sHbIMM M JHMHEHHBIMH TOKaMH IpH
coeiMHEeHU! (pa3 MpUEeMHHUKa 0 CXeMe TPEYTOJIbHUK.

JIucT BHeCeHUS U3MEHEeHU I
JOTIOJTHEHUS U U3MEHEHUS B pab0YyI0 IPOrPaMMy JTACIIUTTAHBI



Ha 2018/2019 y4eOHsbI# TO

1. Choucok mureparypbl OOHOBJICH Y4YEOHBIMH U Y4eOHO-METOJAMYECKUMHU H3AAHUSIMH,
AJIEKTPOHHBIMU ~ O00pa3zoBaTelbHBIMH  pecypcamMu. OOHOBIEH TIEpPEYCHb COBPEMEHHBIX
npoeCCHOHATBHBIX 0a3 JaHHBIX U WH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM M COIJIACOBaH C

Hayunoit 6ubnmorekoit KI'TIY um. B.I1. AcradneBa.
2. OOHOBIIEH TepeyueHb JTUIICH3HOHHOTO IPOTPAMMHOTO 00ECTICYCHHUS.

3. B (1)OHI[ OIICHOYHBIX CPEACTB BHCCCHBI H3MCHCHHA B COOTBETCTBHH IIPHKA30M «006
YTBCPKACHUU Ilonoxenus o (bOHI[e OIICHOYHBIX CpCIACTB OJId TCKYIIECTO KOHTPOJIA

yCIIEBAEMOCTH, MPOMEXKYTOUYHOW M WUTOTOBOM (rOCYIapCTBEHHOW WTOrOBOW) aTTeCTallUU» OT

28.04.2018 Ne297 ().

Pabouast nporpamMMa nepecMoTpeHa U 0JJ00peHa Ha 3acelaHuu KadeIpbl
23.05.2018, npotoxon Ne 8
Pabouas mporpamma nepecMoTpeHa u og00peHa Ha 3acenanuun HMCC

23.05. 2018, npoTtoxon Ne 8

BHecenHble H3MEHEHUS YTBEPK A0

A

W.o. 3aB.kadenpoit 2 C.B. bopTtHOBCKHI

[Ipencenarens HMCC(H) Z C.B. boptHOBCKUH




JIucT BHeceHUSI H3MEHEHU

JlononHeHus 1 u3MeHeHus pabodeit mporpammsl Ha 2018/2019 y4aeGHBII TO

B pabouyto nporpaMmy BHOCSITCS CIASAYIONTNE H3MCHCHHS:

1. Ha tutynsnom sucte PIIJI u ®OC u3MeHeHO Ha3BaHUE BEJOMCTBEHHON MPUHAICKHOCTH
«MHHHUCTEPCTBO HAyKM M BBICHIETO OOpa30BaHUS» Ha OCHOBAaHWW TPHKAa3a «O BHECCHUH
n3menenuit B ceenenus o KI'TTY um. B.IL. AcradgreBay ot 15.07.2018 Ne 457 ().

BHeceHnnble U3MeHEeHUS YTBCPKAAO

W.o. 3aB.kadeapoit <> C.B. boptHOBCKU#




JInct BHeCeHUSI U3MEHEHU
JIOTIOJTHEHUS U U3MEHEHUs B pab0UyI0 TpOrpaMmy TUCIUILUTHHBI
Ha 2019/2020 yueOHbIi TO

1. Choucok nureparypbl OOHOBJEH Y4YeOHBIMH U Yy4eOHO-METOJAMYECKUMHU H3JIaHUSMU,
AIIEKTPOHHBIMU ~ 00pa3oBaTelnbHbBIMH  pecypcamu. OOHOBJEH TNEpeYeHb COBPEMEHHBIX
npodeccHOHaNBHBIX 0a3 JaHHBIX U WH(POPMALMOHHBIX CIPABOYHBIX CHUCTEM M COIJIAaCOBaH C

Hayunoii 6u6mmorekoi KI'TIY um. B.I1. Acradnea.

2. OOHOBJIEH MNEPECUYCHb JIMICH3MOHHOI'O IIPOrpaMMHOI'0O obecrieyeHus.

Pabouas mporpamma nepecmMoTpeHa u 0100peHa Ha 3aceaHnu Kadeapsl
08.05.2019, nporokon Ne9
Pabouas nporpamma nepecmotpeHa u oj1006peHa Ha 3acenanuu HMCC
16.05. 2019, mpotokomn Ne 8

Bnecennbie u3MeHEHUs yTBEPKIAI0

H.o. 3aB.kadenpoii C.B. bopTtHOBCKUI

[Mpeacenarens HMCC(H) 2 C.B. bopTHOBCKHii




JIucr BHECeHHUS N3MeEHEeHM il

JIOTIOJTHEHUST ¥ KI3MEHEHHMSI B pa00YyIO IPOrpaMMy JTUCITUTUTHHBI
Ha 2020/2021 yueOHbIi TOI

B nmporpammy BHOCSTCS CIE€IyIONINE U3MEHEHUS:

1. OOHOBNEHBI TUTYJbHBIE JUCTHI pabodell Mporpammbl, (OHAA OLEHOYHBIX CPEICTB B
CBSI3U C W3MEHEHHEM BEIOMCTBEHHON NPUHAMICKHOCTH — MHHHUCTEPCTBY MPOCBEIICHHUS
Poccuiickoit @enepanuu.

2. O6noBnena u cornacoBana ¢ Hayunoit OuOmmorexoit KI'TIY um. B.II. Acradbea
«Kapra nwureparypHoro oOecriedeHus (BKJIIOYas SIEKTPOHHBIC PECYPCHI)», COAEpIKalas
OCHOBHYIO H JIONIOJHHUTEIBHYIO JIUTEPATYPY, COBPEMEHHBIE POQeCcCCHOHATbHBIC 0a3bl JAHHBIX U
UH()OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI.

3. O6noBineHa «Kapra marepuaabHO-TEXHUYECKOH Oa3bl JUCHUILIMHBDY, BKIIOYAIOIIAS
ayIUTOPUU JUIS TPOBEJCHUS 3aHATHH JIEKIMOHHOTO THUIA, 3aHATUH CEMHHApPCKOTO THIIA,
KYpCOBOTO MTPOEKTUPOBAHMS (BBIIOTHEHUSI KYPCOBBIX paloT), TPYIIOBBIX M WHAWBUIYAIBHBIX
KOHCYJIBTAIMH, TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXKYTOYHOM aTTeCTalluy, HOMELICHUS
UL caMOoCTOATeNbHON paboTsl oOywaromuxcss B KITIY um. B.II. AcrtadpeBa) W KOMIUIEKC
JHMLEH3HOHHOTO ¥ CBOOOIHO PACIPOCTPAHIEMOT0 IPOTrPaMMHOTO 00€CIICYSHUSI.

[Tporpamma nepecMoTpeHa u oo0peHa Ha 3aceaannu kadenps Tull
«06» 05 2020 ., mporokoa Ne 5

BHeceHnnble U3MeHEeHUS YTBCPIKAAIO:

3aBeayromuit kadenpoit > C.B. bopTtHOBCKUH

Onobpeno HMCC(H)
HucTuTyTa MaTeMaTuku, GU3UKH U HH)OPMATUKH

«20»_ 05 2020 ., mpoTokos Ne _8

-.

IIpencenarens X C.B. boptHOBCKUI




3.3. YYEBHBIE PECYPCbI

3.3.1. Kapra aquTeparypHoro odecrne4eHust 11 CHUILTAHbBI

JIEKTPOTEXHUKA M 3J1eKTPOHHKA

st o0yuaromuxcsi 00pa3oBaresibHOM NIPOrpaMMbl
VYpoBens OakanaBpuara, 44.03.01 Ilenarormueckoe oopazoBaHue

(Yka3aTh ypOBEHbB, KOJI | HAMMEHOBAHNE HAIIPABJICHHS TIOJTOTOBKH, )
Texnosorus, 3a04Has popma

(ykaszarb npoduiib/ Ha3BaHHUE MPOrpaMMBbl U HOpMy 00yUeHUSs)

HaumenoBanmue Mecto xpanenust/ dekTpoHHblii|  KoJi-Bo 3x3emnisipoB/
ajpec TOYeK J0CTyIa
OcHoOBHas nuTEparypa
JKaBopoHkoB, Muxaus AHaTOIbEBUY. DJIEKTPOTEXHUKA W IJIEKTpoHUKA [Tekct]| : 20
yaeoHoe mocobue / M. A. YKaBopoHKOB. - 2-¢ u3j., crep. - M. : U1 "Axagemus", 2008. Hayunast Oubmuoreka
- 400 c. - (Bricmiee mpodeccronaabHOe 00pa30BaHuE).
DnexrporexHuka [Tekct] : yue6Hoe nmocobue / B. I'. I'epacumos, X. 3. 3aiinens, B. B. Hayunas 6u6mmorexa 43
Koren-Jlanun [u ap.] ; pea. B. I'. [epacumosa. - M. : Beicii. mik., 1983. - 480 c. : .
EBcrokoB, Anexcanap AHapeeBud. DleKTpoTexHHKa [ Tekcr] : yueOHoe mocobdue 1mo 15
¢u3. crien. Ui CTYAeHTOB ned. uH-ToB / A. A. EBciokoB. - M. : IIpocsenienue, 1979. - Hayunas Gubanorexa
248 c. : ui.
Kpapuyk, [.A. Dnexrporexnuka u snekrponuka / J[.A. Kpauyk, C.C. CHecapes ;
MunucTepcTBO 00pazoBaHus M Hayku P®, FOxHbll (enepanbHblii yHHBEPCUTET, IBC (VHEBEPCHTETCKAT Pk pBs y AT HE

WHxeHepHO-TeXHONornueckass akajgemusi. — Taranpor : MWznarensctBo IOkHOTO
¢denepanbHoro ynusepcurera, 2016. — Y. 1. — 111 c. : cxem. — Pexum gocrtyna: 1o,
noamucke. — URL: http://biblioclub.ru/index.php?page=book &id=493215

OnOIMOTEKA OHJIAIHY

HeOrpaHI/I"IeHHHﬁ A0CTYyII

JlononHuTENbHAS IUTEpaTypa

SemisikoB, B.JI. Dnexkrporexnuka u snektponuka / B.JL 3emnskoB ; denepanbHoe
areHTcTBO 1Mo obpazoBanuio Poccuiickoit Meneparuu, denepanbHoe rocyaapCTBEHHOE
o0Opa3oBaTebHOE YUPEKACHUE BBICHIETO MpodeccruoHambHoro oopazoanus "HOKHBIN
benepanbHblil yHUBepcUTeT", DaKkynbTeT BBICOKUX TeXHOJOrui. — PoctoB-Ha-JloHy :
W3narensctBo HOkHOTO denepanbuoro ynuBepcutera, 2008. — 304 c. — Pexum
nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=241108
(mara obpamenust: 09.10.2019). — bubGnaumorp. B KH.

OBbC «YHuBepcurerckas
O6uOIMOTeKa OHIANH»

NunuBuyanbHbIi
HEOTrpaHWYEHHBINA TOCTYI

DneKkTpoTexHUKa U 1ekTpoHuka [Tekcr] : yueOHuk / pea. b. W. Iletnenko. - 3-e u3n.,

Hayunas Oubanorexa
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ctep. - M. : Akagemus, 2007. - 320 c. - (Briciiee npodeccrnonanbsHoe 00pa3oBaHue).

["anpnepun, Muxaun BnagumupoBuu. OneKTpoTeXHUKa M aekTpoHuka [Tekct] :
yaeOnuk / M. B. I'aneniepun. - M. : ®OPYM ; [b. m.] : UH®PA-M, 2007. - 480 c. : ui.
- (IlpodeccuonanpHoe 00pa3oBaHue).

Hayunas 6ubnuorexa

OnextpoTexHuka [TekcT] : y4yeOHHMK ISl CTYACHTOB HEIJIEKTPOTEXHUUYECKHX CIell.
By3oB / X. D. 3eiinens, B. B. Koren-[amun, B. B. KpeimoB [u. ap.] ; pen. B. T.
['epacumoBa. - 3-e u3n., nepepad. u nom. - M. : Beicn. mik., 1985. - 480 c. : wi.

Hayunas 6ubamnorexa

Onexrporexuuka [Tekct] : yueonuk ms [ITY / A. 5. lluxun, H. M. benoycoga, 10. X.
[TyxnskoB [u. ap.] ; pen. A. A. Hluxuna. - 2-¢ u3z., crepeorur. - M. : Beicmr. mk., 1991.
-336c. : un.

Hayunas 6ubnuorexa

Nudopmanuonnbie cipaBo4Hbie CHCTEMbI U TPodeccHoHaIbHbIE 0a3bl TaAHHbIX

["apanT [DneKTpOHHBIH pecypc]: nHMOPMAITMOHHO-TIPABOBOE 0OECIIEYCHHE : CIIPAaBOYHAS
npaBoBasi cucteMa. — Mocksa, 1992— .

Hayunas 6ubmmorexa

JIOKaJIbHas CE€Th By3a

Elibrary.ru [ DnekTpoHHBIH pecypc] : 3JeKTpoHHas OMOIMOTEeYHAs CUCTeMa : 0a3a TaHHBIX
COACPIKUT CBECACHUA 06 OTCUCCTBCHHLIX KHUT'aX U MCPUOANICCKUX U3JAHUAX I10 HAYKE,
TEeXHOJIOTHH, MeuInHe 1 0Opa3oBanuio / Poc. napopmM. mopran. — Mocksa, 2000— . — Pexxum
noctyma: http://elibrary.ru.

http://elibrary.ru

CBOOOTIHBIN TOCTYII

https://icdlib.nspu.ru/

East View : ynuBepcanbHbie 6a3nl JaHHBIX [DIEKTPOHHBIN pecype] :meproanka Poccun, https://dlib.eastview.com/ WHuBuIyaIbHbIH
Yxpaunsl ¥ crpad CHI' . — Dnekrpon.nan. — OO0 UBUC. — 2011 - . HEOTPAaHUYCHHBIN JOCTYII
MesxBy30BcKast 35ieKTpoHHas 6nbiamnorexka (MOb) WNHuBuayanbHbIM

HeOI’paHH‘IeHHLIfI JAO0CTYIL

CornacoBaHo:
[maBHBIN OMOIMOTEKAPH | /7~ | dopropa A.A.
(IOJIKHOCTH CTPYKTYPHOTO NOfipa3aeneHusi)  (MOJIHUCH) (®amumnus 1.0.)
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3.3.2. Kapra maTepuaJIbHO-TeXHHUYECKON 0a3bl TUCHUILTHHbI

Ayauropus

Oob6opynoBanue
(HarasIHbIE MOCOOU, MAKEThI, MO/IeJIH, JIA00PATOPHOE 000pPY/10BaHHUE,
KOMIIbIOTEPbI, HHTEPAKTUBHbIE I0CKH, IPOEKTOPHI, IPOrPaMMHOe
obecrieyeHmne)

IUIS TPOBEJICHUS 3aHATUH JICKIIMOHHOT'O THIIA, 3aHATUN CEMHHAPCKOTO THIIA, KypCOBOTO
IIPOEKTUPOBAHHUS (BBIIOJIHEHHS KyPCOBBIX pabOT), IPYNIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTAIIUM,
TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTECTallK

660049,
Kpacnosipckumii
Kpai,

r. KpacHosipck,
yiu. [lepencona 7

VYuebHast mocka-lmT., mpoekTop-1iuT., KOMIbIOTEp-1IuT., MapkepHas
JlocKa- 1 1IT., AEMOHCTPAIMOHHBIA CTOJ-11IT.

(xoprmyc Ned),

No 2-11

660049, MapxkepHast J1ocka-11T., 3JeKTpONpHOOPHBIA MIUT-SIIT., OJOKH IO
KpacHosipckuii cOOpKe IEKTPHUECKUX IeTel-81IT., MPoBOAa

Kpaw, T.

Kpacnosipck, yo.
Ilepencona 7

(xopmyc Ned),
Ne 2-08
JUIS CAMOCTOSITENTEHON pabOTHI
660049, Kommbrorep-10mT., mpunTep- 11T,
KpacHosipcknii
Kpawu,

r. Kpacnospck,
yiu. [lepencona 7
(xopmyc Ned),
Ne 1-02
HUuranbHbIN 3a11

660049,
KpacHosipcknii
Kpai,

r. KpachHospck,
yi1. Ilepencona 7
(xopryc Ned),
Ne 1-01
OrtpacneBas
O6ubnuoreka

Konup-1mr

660049,
KpacHospckuii
Kpau,

r. KpacHosipck,
yi1. AZTbI
Jlebenesoii, 1. 89
(xopmyc Nel),
Ne 1-05
Hentp
CaMOCTOATEIILHOU
paboTHI







