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Pabouast mporpamMma quCIUTIITUHBI ««DJIEKTPOTEXHHUKA)» COCTaBICHA K.11.H., 1oneHT Ky3pmun 1. H.
PaGouast mporpamma  IUCHMIUIMHBI ~ OOCYXJAeHa Ha  3acefaHuu  Kadempsl  TEXHOJOTHUHU
MIpEeAIPUHUMATENLCTBA

8 mas 2019 r., npotokon Ne 9

1.0. 3aBeAyIoIIero Kadeapoi ,

KaHJ. TeX. HAyK, JOLEHT Z C.B. boptHOBCKU#t

Onob6peno HMCC(H)
Wucturyra MareMaTHky, (GU3NKA U MHOOPMATHKI

16 mas 2019 r., mpotokos Ne 8

[Ipencenarens

C.B. bopTHoBCKMit

Pabouast mporpaMmMa AMCHMIUTUHBI «DJICKTPOTEXHHUKA» AKTyaJIM3MpOBaHA KaH. IEI. HAyK, JOICHTOM
kKadenpsl TeXHOJIOTUM W TpennpuHuMmarenbcTBa Kyssmunbsim [1. H.

Pabouas mporpamma JUCHMIUIMHBI JOMOJHEHA W CKOPPEKTUPOBaHA Ha 3acedaHnu Kadeapbl TEXHOJIOTHH U
pEeANPUHUMATENILCTBA

«06 » 05 2020 r., mpotokos Ne 5

3aBenyrouuii kageapoii A7 C.B. bopTHOBCKMi1

Ono6peno HMCC(H)
WNucTuTyTa MaTeMaTuky, GU3NKU U HHOOPMATUKH

«20 » 05 2020 r., mpotokonm Ne 8

IIpeacenarens e C.B. bopTHOBCKMI



Pabouas mporpamma AUCHUILIMHBI «DJIEKTPOTEXHUKA» aKTyaJU3WpPOBaHA KaHJ. MeJ. HayK, JOLEHTOM
Kadeapel TeXHOJIOTMH M TnpeanpuHuMarenbcTBa Kyssmuneiv . H.

Pabovas mporpamMma AMCHUIUIMHBL JONOJHEHA M CKOPPEKTHUPOBAaHA Ha 3aceaHnu Kadeapbl TEXHOJIOTHU U
IIPEANPUHUMATENIBCTBA

«12 »__ 05 2021 r., mporokoi Ne 7

3aBenyromnuii kageapoit C.B. bopTHOBCKUI

Onobpeno HMCC(H) HWMuctuTyTa MaTeMaTukH, GU3HKA U HHPOPMATUKH

«21» 05 2021 r., mpotokosn Ne__ 7

[Ipencenarens - C.B. bopTHoBCKHit

Pabouas mporpamma AUCHUILIMHBI «DJIEKTPOTEXHUKA» aKTyaJM3WpOBaHA KaHJ. TMel. HayK, JOIEHTOM
kadenpsl TexHoIOrMu W mpennpuHuMarenbcTBa Kyssmunbsim J1. H.

Pabouas [nmporpamMmma JUCHUILNIMHBI AOIIOJIHCHA U CKOPPCKTUPOBAHA HA 3aCCAaHNHN Ka(be,[[pbl TCXHOJIOTHH U
NpCAIPUHUMATCILCTBA

«11»_ 05 2022 r., mporokon No__ 7

3aBenyrouuii kadenpoit e C.B. boptHOBCKHi

Ono6peno HMCC(H) Wucturyra matemMaTuku, pU3UKU U HHOOPMATHUKH
«12» 05 2022 r., mpotokon No_ 8

IIpencenarens A C.B. bopTHOBCKMi1




Pabouvas mporpamma JUCHUIUIMHBI «DJIEKTPOTEXHUKA)» aKTyaJTHU3UpOBaHA KaH]l. Me/. HayK,
JOLIEHTOM Kadeapsl TEeXHOJIOTUU U mpeanpuHumarenbcTBa Kyspmunbim /1. H.

PabGouas mporpamMma JUCHUIIIIMHBI JOIIOJIHEHA U CKOPPEKTUPOBaHa Ha 3aCCAaHUU Ka(bel[pbl
TCXHOJIOTHUH U ITIPCANTPHUHUMATCIILCTBA

«03 » 05 2023 r., npotokoi Ne 8

3aBenyromuii kageapoit 7z C.B. bopTHOBCKUit

Onobpeno HMCC(H) HWMucTuTyTa MaTeMaTUKH, GU3UKU 1 HHPOPMATUKH

«17»__ 05 2023 r., mpotokon No___ 8

[Ipencenarens (Z/%f E.A. Aéumna




IHHOACHUTEJIBHAA 3AIINCKA

1. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl.

Hactosmas pabouas mnporpamMma JUCHMIUIMHBL (Zajgee mporpaMma) paspaboTaHa B
COOTBETCTBUHM C (peiepalibHbIM T'OCYAapCTBEHHBIM 00pPa30BaTeNbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanms — OakamaBpuaroM 10 HanpapieHuto mnoarotoBkun 44.03.01 TIlegarormueckoe
oOpa3oBaHHe, YTBEPKACHHBIM MpUKa3oM MUHHCTEpCTBAa 00pa3oBaHUs W Hayku Poccuiickoi
Oenepanun ot 22 deppans 2018 r. Ne 121 (3apeructpupoBan B Munrocte Poccun 15 mapta 2018 1.
Ne 50362), ¢ yuerom mnpodeccuonanbhbix crangaproB 01.001 Ilemaror (memarormueckas
NeSITeNIbHOCTh B cpepe IOIIKOILHOr0, HauaibHOro OOIIEro, OCHOBHOTO OOIIEro, CpeIHEro 00IIero
oOpa3zoBaHusi) (BOCHMTATENb, YUYUTENb), YTBEPXKACHHOro TpukazomM Muntpyga Poccum ot
18.10.2013 Ne 544n (¢ m3m. ot 05.08.2016) (3apeructpupoBan B Muntocre Poccun 06 nexaOps
2013 r. Ne 30550), 01.003 Ilemaror MOMOJHUTEIBHOTO OOpa3OBaHMs JIETEH M B3POCIBIX,
yTBepkaeHHOro mnpukazoM Muntpyna Poccum ot 08.09.2015 Ne 613 (3apeructpupoBaH B
Munrocre Poccun 24 centsiops 2015 r. Ne 38994), coryacHO y4eOHOro IUTaHA ITOATOTOBKH
OakanaBpoB 1o HampaiaeHuto 44.03.01 Ilemarormdeckoe oOpa3oBaHHE, HaINPaBIEHHOCTh
(npoduib) TexHoJIOTHS C OCHOBAaMU NPEAIPUHUMATENIbCTBA.

JucnunnmHa OJIEKTPOTEXHHWKA OTHOCHUTCS K YacTH OCHOBHOH mpodeccrHoHanbHON
o0pa30BaTeNbHON TPOrpaMMBbl, (OPMHUPYEMON yYaCTHHUKAMHU OOpa30BaTEIBHBIX OTHOIICHUH,
uzyuaercs B 4,5,6 cemectpe (2, 3 Kypc), MHAEGKC AUCHUIUIMHBI B yueOHOM Tutane H51.B/[.01.01.
®opma 00ydeHus — OuHasl.

2. TpynoeMKoOCTh TUCHHUILIMHBI BKIIOYAET B ceOs 00mMii 00beM BpeMeHH, OTBEACHHBIN Ha
M3yYeHHE IUCIMIUIMHBI M cocTaBisieT /7 3.e. (252 waca). KonuuecTBO 9acoB, OTBEACHHBIX Ha
KOHTakTHYIO paboTy (pa3nuuHbie (HOpMblI ayqUTOPHOU pabOTh) ¢ MpernojaBaTelieM COCTaBISET
148,48 4vaca (B TOM 4Mciie 3aHSTHS JIGKIIMOHHOTO THUIA — 68 4acoB, 3aHATHS CEMHUHAPCKOrO THIMA
(mabopatopusie paboTel) — 80 uacoB), Ha CaMOCTOSTENBbHYIO pabOTy CTyAEHTa OTBOAMUTCA
67,85y4aca.

3. e ocBOEHUS TMCIUTLIHHBI

[enbro U3yyeHus: AUCHUILINHBI SBISETCS COACMCTBOBATh (DOPMUPOBAHUIO Y O0yUYAIOLTHXCS
MIPE/ICTAaBICHUI O COBPEMEHHON AJIEKTPOTEXHUKE U YMEHUH MX MCIOJB30BaTh B 00pa30BaTeIbHOM
JesITeTbHOCTH.

4. IInaHupyemMble pe3yJabTAThI 00y4eHHUsI.

W3ydeHre TUCUUIIIMHBI HAPABICHO Ha ()OPMUPOBAHKE CIECTYIOIINUX KOMIIETCHIINHI:

YK-1 — cnocobeH ocyliecTBIATh MOMCK, KPUTUYECKUH aHAlW3 U CHUHTE3 WHGOpMAaIuw,
MPUMEHSITh CHCTEMHBIN TIOJIXOT JIJIsl PEIISHUS IOCTABJICHHBIX 33]1a4,

IIK-1 Cnoco0OeH OpraHW30BBIBATh HMHIWBUIYaJbHYIO M COBMECTHYIO Y4eOHO-
MPOEKTHYIO AESITENTbHOCTh 00YYAIOIINXCS B COOTBETCTBYIONIEH MpeaAMETHON 001acTu;
[1K-2 CniocobeH moaaepkuBaTh O0pas3llbl M IIEHHOCTU COITMAIBHOTO TOBEICHUS,

HAaBBIKU IOBEJICHUS B MUPE BUPTYaJIbHOU PEaTbHOCTU U COLUAIBHBIX CETAX;

[1K-4 — pa3paboTka OCHOBHBIX U JIONOJHUTENIBHBIX IKCHEPUMEHTAIbHBIX YCTAHOBOK IIO
OCHOBHBIM pazjienaM (U3MKH B COOTBETCTBHE C METOJaMHU OOpabOTKM HSKCHEPUMEHTAIBHBIX
JTAHHBIX;

[1K-5 — criocobeH ycTraHaBIUBaTh COOTBETCTBUE MEXY (yHIAMEHTAIbHBIMU 3HAHUSAMHU 110
(bu3MKe U MPUKIATHBIM UX XapaKTepOM.

Tab6muma 1.
«[Inanupyemblie pe3ynbTaTbl 00yUEHUS»
3agauyu ocBOEHMS IMCHUIIIHHBI IlnanupyemMble pe3yabTaThl Koa pe3yabtara
00y4yeHMs M0 JUCHUILINHE o0y4eHus
(1ecKpunTOopbI) (KoMIeTeH1Us1)
. chopmupoBath y  Oyaymmx | 3HaTh: YK-1; IIK-1; TIK-2;




yUHTEIIEH [pEeACTaBIICHUS 0
COBPEMEHHBIX TEXHHYECKHUX CPEICTBAX
MOJIyYeHUs, nepegavn u
WCIIOJIb30BAHUS AIIEKTPUIECKOM
SHEPTHH, 00paboTKH, nepeaayu,
oOMeHa mHpopMaIuei, HalpaBICHUN U
COLIMAJIbHBIX ACHEKTOB PAa3BUTHUSL ATHUX
CPEJICTB U CIIOCOOOB;

. BBECTH OOYYAIOIIUXCS B KpPYT
HAyYHBIX M TEXHUYECKHX NpoOieM,
pelaeMbIX pa3jMYHbIMH  pa3lieiaMu
Kypca «IEeKTPOTEXHUKAY;

. o0ecrneunTh 3HAHHE METO/0B
JJIEKTPOTEXHUYECKUX  HM3MEPEHUN U
JKCIIEPUMEHTAJIbHBIX ~ CPEICTB  HA

YpOBHE, HEOOXOJMMOM [UIsl YCHELIHOM
TPYAOBOM NIESATEIBLHOCTH CIICIIUAINCTOB
B 00meoo0pa3oBaTelbHON TIKOJIE M
npOoGUILHON TIKOJIE;

® Pa3sBUTb MPAKTHUYCCKHUEC HABLIKU
oOparnieHus c WU3MEPHUTEITBHBIMH
npudopamu obmiero u
Y3KOCIICIIUAILHOTO Ha3HAUCHHSI,

. obecrieunTh CBOM BKJIAI B
CTPYKTYPY KOMIIETEHTHOCTH OYIyIIETO
CTIEUAINCTA

- HCTOpPUIO CTAaHOBJICHHUA U
Pa3BUTHA JJICKTPOTCXHUKU H
SJICKTPOHUKU, ux

TEOPETUYECKHE OCHOBBI, U
TEPMUHOJIOTHIO;

-  [PUHOUNBL  TEpeIayH,
npuema, oOpaboTKH, oOMeHa
uHpopManuei;

- 3aKOHBI busuKn
UCTIOJIb3yeMbIe B
AIIEKTPOTEXHUKE u
AIIEKTPOHUKE, a TaKkxkKe Mpu
aHaim3e u pacuere

ANEKTPUYECKUX LETIEH;

- METoIbl M  CpeACTBa
BHGKTpOTGXHI/ILIeCKI/IX
MOJICTTUPOBAHUMN U U3MEPEHU I

YMers:

- IPOU3BOJIUTH pacueTsl U
MO/JICJIUPOBaHHE
ANEKTPUYECKUX  LEMen
3aJJaHHBIM [IapaMeTpam;
- OpraHuMsoBaThb cBoe pabouee

110

MECTO B COOTBETCTBHH C
TpeOOBaHUSIMU TEXHUKHU
0€301aCcHOCTH;

- oOparmaThcs c
HKCIIEPUMEHTAIbHBIMU

YCTaHOBKaMHU U OTACIbHBIMHA
U3MEPUTENIbHBIMU MTpUOOpaMu
51 IporpaMMaMu-
CUMYJIATOpaMU;

- YMCTb 4YWUTAaTb U YCPTUTH
CXEMBI HECJI0KHBIX
DJIEKTPOPATUOTEXHUUECKUX
YCTPOMCTB

TpaMOTHO MIPOBOJTUTH
MOHT@)XHble paboThl (maiika,
(GhopMOBKa BBIBOJIOB JeTajeit

U TIp.)

BBISIBIIATH HEUCIPaBHbIE
AIIEMEHTBI u Y3JIBI
AIIEKTPOTEXHUYECKUX
YCTPOMCTB M DJIEMEHTOB
000pyIOBaHUS  IIKOJIBHOTO
KaOMHETa TEXHOJIOTUH;
YCTPaHATh IIpoCTENIINE
HEUCIPaBHOCTH
AIIEKTPOTEXHUYECKOTO
000OpyIOBaHUSI  HIKOJBHOTO
KaOuHeTa.

I1K-4; ITK-5




Bnaners:

- IpUeMaMu MOJEIUPOBAHMS
ANEKTPOTEXHUYECKUX LIENEH U
YCTPOMCTB € UCIOJIb30BAHUEM
COBPEMEHHBIX IMpPOrpaMMm -
CUMYJISITOPOB;

- nprueMamMu HU3MCPCHUA
XapaKTEPUCTUK
ANEKTPOTEXHUYECKUX LIETIEN U
YCTPOMCTB C UCIOJIb30BAHUEM
COBPEMEHHOM anmnaparypsl

5. KoHTpoJIb pe3yJIbTATOB OCBOEHUS THCIUILIMHBI.

MeToBI TEKyIIEro KOHTPOJIS YCIIEBaEMOCTH:

- IOCEIICHNE 3aHATHIA;

- 3aIMTa JJaOOpaTOPHBIX padoT;

- HanMcaHue pedeparos.

®opma UTOTOBOTO KOHTPOJIS 110 TUCIHILIMHE — 3a4€T, SK3aMEH.

OrneHOYHbIE CPECTBA PE3YIbTATOB OCBOCHUS JUCLUIUIMHBI, KDUTEPHH OLICHKH BBITIOJIHEHUS
3aJJaHUi TIpE/ICTaBICHBl B pazjaene «QDOHIBl OIEHOYHBIX CPEICTB Ui TPOBEACHHUS TEKYIIETO
KOHTPOJISL K IPOMEKYTOUHOU aTTeCTAIlMU 00YJaIOMINXCS».

6. IlepeuyeHp 00pa3oBaTeJbHbIX TEXHOJOTHil, HCHOJb3yeMbIX TPH OCBOECHHH
AUCHUTIIMHBI.

B pamkax yueOHOTro mporecca 1o IUCIHUILIMHE UCHOIB3YIOTCS TEXHOJIOTHH COBPEMEHHOTO
TPaAMLIMOHHOTO 00y4YeHNs (JEKIIMOHHO-CEMUHAPCKAask CHCTEMA).

CeMuHapcKue 3aHATHS TMPOBOIUTCS C HCIIONB30BAaHUEM IEJAarOTMYeCKUX TEXHOJOTHH Ha
OCHOBE aKTHBU3AIlMH U WHTEHCH(UKAIIMU JESITEIbHOCTH YJaluXcs (aKTHUBHBIE METO/IbI 00yUYCHN)
— TEXHOJOTMHM MpOoOJIeMHOro oOydeHus, Korja oOyJarouiiecsi, BBIIOIHAS JabopaTopHble padoTHhl,
MPEIBApUTENILHO PELIal0T TBOPYECKYIO pacueTHYIO 3aJady, a 3aTeM IPOBEPSIIOT €€ pelleHHe
AKCIEPUMEHTATBHO HIIH Ha IIPOTPaMMe-CUMYJIISTOPE.




3.1. OPTAHU3AIIMOHHO-METOINYECKHUE JOKYMEHTBI
3.1.1. TexHosornyeckasi Kapra 00y4eHust TMCUMUILINHE

(o01mast TpyI0eMKOCTh TUCIUTUTHHEI 7 3.€.)

AyIUTOPHBIX YaCOB Breaynu-
Bcero
HanmMeHoBaHHUE pa3nenos U TEM AUCLMIIIHHEL Bcero JIek- JIabopa- ITpaktn- TOPHBIX
Hacos III/Iﬁ TOPHBIX YECKUX qacoB
Pa3znen Ne 1. Onqnodga3zubie nenu 12 36 18 18 35,75
OnHodazHbIe 1Ienu MOCTOSHHOTO TOKa 10 10 20
OnnodaszHble ey NepeMeHHOro TOKa 8 8 15,75
®opma MpoMeKyTOYHOH aTTeCTalluu 0,25
0 y4eOHOMY IUIaHY: 3a4eT
Paszjnen Ne 2. Tpexdasubie uenu 72 52 26 26 20
Tpexdazubie nenu 10 10 10
Beimpsmurenu 8 8 10
Tpancdopmartops 8 8
Paznen Ne 3 OcHOBBI cH10BOIT 108 60 24 36 12
JJIeKTPOIHEPTeTHKH
MarnHsl MIepeMeHHOT0 TOKa 12 18 6
DIeKTpOo’HEPreTuKa 12 18 6
dopma mpoMeKyTOYHOH aTTeCTaluu 0,33
o0 yueOHOMY IIJIaHy: dK3aMeH
UTOI'O 252 | 148,58 68 80 67,75




3.1.2. COAEP)KXAHUE OCHOBHBIX PA3JIEJIOB U TEM JIUCIHHTUIIJIMHBI
Pazoen Ne 1

BBenenue B 3jiektporexuuky. Ilonsitue 3jiekTporexnuku. 3agaum, perniaemMble
3JIEKTPOTEXHUKOIA.

[MpuHIUIBEL pabOTHl 3JIEKTPOU3MEPHUTEIBHBIX MPUOOPOB: MAarHUTOAJIEKTPHUECKUX,
3NEKTPOMArHUTHBIX, NEKTPOAMHAMUYCCKUX U JIp. Kitacchl TOUHOCTH TPHOOPOB.

[lpoBeneHnne  w3MepeHWii B JJCKTPHYSCKUX  Iensx.  [peboBaHus K
JNEKTPOU3MEPUTENIBHEIM TMPUOOpaM KakK K 3JIEMEHTaM 3JIeKTpHuYecKoi menu. [IpuHIuUIbL
paboTHI MUQPPOBEIX AICKTPOUIMEPHUTEITHHEIX TPHOOPOB

JIvHeliHbIe 2NEKTpUUECKUE LEMU U UX 3JIeMEHThI. [loHATHe anekTpudeckor uenu. IlocTossHHbIN 1
MEPEMEHHBIN AIIEKTpUUECKUN TOK. JIMHEHHBIE U HEMMHEHHBIE AIEMEHTHI SJICKTPUUECKON 1enu. AKTUBHEIC
U PEAKTUBHBIE 3JIeMEHThl. EMKOCTHOE U MHAYKTUBHOE COITPOTHBIICHUS.

3axonsl OMa n Kupxroda, nx nmpumeHeHne s pacdeTa TOKOB, HANPSDKEHUI U COMPOTHUBIICHUH B
CJIOXKHBIX HemsaX.. MeToa BEKTOPHBIX AWarpamMM Jisl OMHMCAHUS Iened mepeMeHHOro Toka. PesoHaHcHbIE
spneHns. KonebarenpHplil KoHTYp. CriocoOs! moakiroueHuns reaeparopa k KK.

Pe3onanc HanpspkeHHd B MOCIIEAOBATENBHOM 3IEKTPUUECKON LIETH. Y CJIOBHUS PE30HAHCA, BUIbBI
MOTEPh SHEPTHH B KOHTYPE, JOOPOTHOCTH, M0JI0CA MPOITyCKaHUs, BOJIHOBOE cONpoTHBIcHUe. Du3nueckue
SIBJICHUSI, IPOTEKAIOIIHIE ITPU PE3OHAHCE.

Pe3onaHCc TOKOB B MapajieNbHON 3IEKTpUUecKOr Lenu. Pu3nuecKue sSIBJICHUs, MPOTEKANIUe IpU
pe30HaHce.

[lepexoaHbie MPOIIECCH B ANEKTPUUECKHUX LEMAX. PacdeT mepexoIHBIX IMPOILECCOB B JMHEHHBIX
AIIEKTPUYECKHUX IIETSAX IMOCTOSHHOrO Toka ¢ snemeHtamu R, L, C. Pacder mepexomHpIX MpoIeccCOB B
JTUHEWHBIX IEeTIsIX IepEMEHHOT0 TOKa. Perrakcaninonnblie kojebanus. PenakcaiioHHbIe TeHEPaTOPHI.

DNEeKTpUYECKUE LEeU ¢ HecuHycounanbHbIMu nepuogndeckumu J/[C. OCHOBBI TapMOHUYECKOTO
aHanuza. Panel @ypee. JlelicTByromuye U cpeaHue 3HadyeHUs: HecuHycouganbHbeix D/IC, HampsokeHU u
TOKOB. MOIIHOCTh IIeNH HEeCHHYCcOMAaabHOro Toka. Koaddummentsl, xapakrepusyronme hopMy KpHUBOU
HECHHYCOUIAJTFHOTO TOKA.

Pazoen Ne 2

Tpexda3zHblie nenm.

[Tpunnunel moctpoeHuss MHOrogasHbix cucrteM. [IpenmymiectBa MHOrodasHelx Iened mnepen
onHo(dazueiMu. CoenuHeHue oOMOTOK TpexdaszHoro reHepatopa. COOTHOIICHUST MEXAY JTHHEHHBIMH U
(a3HBIMHU HaNpSHDKEHUSIMUA. BeKTopHBIE IHarpaMMel.

Coenunenune (a3 Harpy3ku B 3Be3qy. COOTHOLICHUS] MEXAY JIMHEHHBIMH U (a3HBIMH TOKaMH H
HanpspkeHUsIMA. COOTHOIICHUS! MEXY JIMHEWHBIMU W (pa3HBIMH TOKaMH M HampsDKEHUsIMH. BekTopHbIe
JINarpaMMmBl.

Coenunenne (a3 Harpy3ku B TpeyronbHUK. COOTHOIICHUS] MEXAY JIMHEHHBIMH U (a3HBIMH
TOKaMHU U HalpsHKeHUsIMH. BekTopHble muarpaMmbl. PexxuMbl paboThl — XOI0CTOTO X0/1a, CHMMETPHYHOH U
HECHUMMETPUYHON HArpy3KH, KOPOTKOIO 3aMbIKaHUSI.

MomHocTh Tpex($azHOW AEKTPUIECKOr Lenu. M3MepeHrne MOIIHOCTH M DHEPTUH B TpeX(as3HbIX
LEIsX.

Beinpsimurtenu

®uznveckre MpOoIECChl, MPOTEKAIOIINE NMPU KOHTAKTE ABYX MOJYNPOBOAHMKOB P M N TUma. pP-n
nepexo. Auonasl, Buabl 1uoaos. BAX 11010B, OCHOBHBIE TapaMeTphl IHOI0B.

OpHomoynepuoiHble ¥ JIBYXIOJNYIEPHOAHBIE BBIIPSAMHUTENW. X mnpuUHOMIOBL paboTBl |
CPAaBHMUTEJBHBIE XapaKTePUCTUKH. PacueT mnpocreiiiero BeIIpAMUTENS. VIMIylIbCHBIE HMCTOYHUKU
nutaHus. VMIynbCHbIE WCTOYHUKW TIMTaHWS, TPUHIMI PaOOThI, PEXHMbI paboOThl, MapaMeTpbl U
XapaKTEPUCTUKH.

TpancdopmaTopsl

[loHATHE MarHUTHOW LIENH, aHAJIOTHUS C MEKTpudeckuMu nermsaMu. TpaHcdopmaropsl. IIpuniun
JeHCTBUS,, OCHOBHBIE MapaMeTphl, PEKUMBI paboThl TpaHchopmaropa, (U3MUEcKas MPUPOAa MOTEPhb B
Tparcopmaropax.

[pocTeiimuii pacuer CHIOBOrO TpaHchopMaTopa.



Pazoen Ne 3

MaiuHbI IepeMEHHOI 0 TOKA
YcrpoiictBo Tpex(da3HbIX aCMHXPOHHBIX MaIlWH. Bpamaroniee MarHutHoe mojie. Pexumbl
paboTel Tpexda3Hol aCHHXPOHHOW MamuHBL. AKTHBHasS MOImHOCTH M KIIJl. PeakTnBHas MOITHOCTH U
Koa(pGUIMEHT MOIIHOCTH. MexaHndeckass xapakrepuctuka. Ilyck acnaxpoHHbIX aBurareneid. CriocoOs!
PETyJIMPOBaHUS YaCTOTHI BpalieHus poTopa. CHHXPOHHBIC MAITUHBI
YcTpoiicTBO CHHXPOHHBIX MamuH. PaboTa CHHXpPOHHBIX MAaIIUH B pEXHME ABUTATENS U
reHepaTopa. OJEKTPOMAarHWTHBIA MOMEHT W VYIJIOBas XapaKTePUCTHKA CHHXPOHHOTO JBUTATEJIs.
PerynupoBanue ko3(p¢UIMEHTa MOIIHOCTH CHHXPOHHOTrO aBurateliss. U-oOpa3Hble XapaKTEPUCTHKHU.
ITyck CHHXPOHHOTO JIBUTaTeIIsl.
JuekTpodHepreTuka. [Ipou3BoacTBO 1eKTPHUYECKOii IHEPTHH.
TpamumoHHBIE CITOCOOBI IMOyYEHHUS AIIEKTPUUECKON HSHEPIHH: a) TEIUIOBBIE JIIEKTPHYECKHE
cTaHIuK; O) TEIUIOANIEKTPOLICHTPAIH; B) TUAPABIUYCCKUC IIEKTPHUCCKUE CTAHITUH;
I') TUAPOAKKYMYIHMPYIOIIUE 3JICKTPUYCCKUE CTaHIUY; 1) TIPWJIUBHBIC 3JICKTPUYCCKHE
CTaHIIUU.
ATOMHBIE DIEKTPUIECKIE CTAHIINN;
AJbTepHATHBHAS JIEKTPOIHEPTeTHKa. BO3MOXKHBIE CTIOCOOBI TPe0Opa3oBaHus PA3INIHBIX BHIOB
SHEPTHHU B JIEKTPUUCCKYIO:

a) MarHUTOTHAPOAMHAMHYECKHE IMPEOOpa30BaHMs SHEPTHH; 0) TepMOANEKTpUIECKHE
TeHEPaTopHI;

B) TEPMO3MHUCCHOHHBIE T'€HEpPaTOphI; I) DJIEKTPOXUMHUYECKHE reHeparopsl. JKuakue u
TBEPAbIE AIIEKTPOIUTHI; I1) PaaUOU30TOINHBIE HCTOUYHUKU SHEPIHH; €) reoTepMajbHbIe
3JIEeKTPOCTaHIUH;

) COJHEYHBIE >JICKTPOCTaHLUH; 3) BETPOBBIE 3JIEKTPOCTAHLIUHY; 1) HCIOJIb30BaHHE

MOPCKHUX BO30OHOBIISIEMBIX PECYPCOB.

DneKTpoIHepreTuKa 3aBTpalHero JHs1. BogopoaHas 31eKTpo3HepreTuka

Onepreruka Oyayuiero. TepmosiaepHas JHEpreTuKa

TparcnopT 3HEpTrHU: a) TPaHCHOPT JIEKTPHUYECTBA; 0) mepenmada DSHEPrUU TIpHU
TIOBBIICHHOM HamnpspkeHud. Jluaum snexrponepenad (JIDID); B) mepenava sHepruu 6e3 MPOBOJOB; T)
CBEPXIPOBOJSIINE JIMHUU JJIEKTporiepead; 1) MOHATHE 00 OOBEJUHEHHOW JIIEKTPOIHEPreTHUECKOH
CHCTEMe; IPEeUMyLIecTBA 00 BEIMHEHNS SHEPTE€TUUECKUX CHCTEM.

B nusHMEe TeXHWKM W DHEPreTWKH Ha Ouocdepy: a) IHEpreThka W OKpYXKaromias cpena; 0)
pa3BUTHE YHEPreTHYecKOl TexHuKHU. Ee BinsHMEe Ha uenoBedeckoe OOIIECTBO U OKPYXKAIOUIYIO Cpely.
Oxonorus. OxpaHa NpUPOJEI,

3.1.3. METOJANMYECKHE PEKOMEHJALIMU IT1O OCBOEHHIO IUCHHUITIJIMHBI

JucuunmHa «DrekmpomexHuka» U3y4aeTcsi B TeUCHNE 0THOTO (uecnmozo) ceMectpa.

OCHOBHBIMU BHJIaMU Y4YEOHOH JEATENbHOCTH MPH H3YYEHUHM JAHHOW TUCIUIUIMHBI
SBJISIIOTCS: JIEKIIMH, CEMHHAPCKUE 3aHATHs (JTabopaTOpHbIE pabOThI), cCaMOCTOsATENIbHAs paboTa
CTYZCHTA.

Tabnuua 2 naet mpejacTaBlieHHe O paclpelesieHuH o0Ieil TpyJOEMKOCTH JUCIMILIMHBI
10 BHJIaM y4eOHOH JESITeTbHOCTH.

Tabmumna 2.
KonrtakTHas pabota
O6mas Cemumap- CamocTosi-
Juctumniuna TPYAOEM- CKuc TeJIbHAs
KOCTb Bcero Jlexknuu SaHATIA KP> pabota
(;mabopa-
TOpHbBIE
paboThI)
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DIIEKTPOTEXHHUK 252 gaca 148,58uac

68 yacoB | 80 uacoB | 0,38 waca | 67,75 4aca
a (7 3.e.) a

JICKIIMU SIBJIAIOTCS OJIHUM M3 OCHOBHBIX BHJIOB YYE€OHOW JAEATEILHOCTH B BY3€, Ha
KOTOPBIX TMPEToJaBaTelieM H3JIaracTcs COJCpKaHUE TEOPETHYECKOro Kypca JUCIUIUIMHBIL.
PexoMeH1yeTcss KOHCIIEKTUPOBATh MaTepHall JICKITUH.

Ha naGopaTopHBIX 3aHATUSX TPOUCXOAMT 3aKPEIUICHHE H3YYCHHOTO TEOPETUYECKOTO
MaTepuaiga ¥ (OpPMHUPOBAHHE MPOPECCHOHAIBHBIX YMEHUH W HaBBIKOB. I10JI pyKOBOACTBOM
IpernoaaBaTeliss CTYACHTH JIOJDKHBI BBIOJIHUTH JIA0OpaTOpHBIE padOT B  COOTBETCTBUU
Ilepeunem nabopamopnvix pabom. Kpome TOro, Ha CEMHUHAPCKHX 3aHATHSAX MOTYT
3aCIyIIUBATLCS JOKIIAbI CTYJEHTOB 10 TeMaM pedepaTos.

[Tocemenne CTyACHTaMH JICKIIMOHHBIX W JIA0OPATOPHBIX  3aHATUH  SABJSCTCS
00s13aTeJIbHBIM.

C coaepkaHueM JICKIMOHHBIX W JIA0OPATOPHBIX 3aHATHH MOXKHO ITO3HAKOMHUTHCS B
Paboueti npoepamme oucyuniunst, a ¢ TPyA0EMKOCTHIO KXKIOM TEMbl U CEMUHAPCKOTO 3aHATHUS
— B Texnonoeuueckoii kapme 00yyeHust OUCYunIuHe.

BHeaynutopHas camocTosTenapHas padoTa CTYJACHTA HampaBieHa Ha CaMOCTOSTCIBHOE
U3y4eHHE PEKOMEHIOBAaHHOW JHUTEpaTyphl, opopmiieHHE JTa0OpaTOPHBIX PabOT M MOATOTOBKY
pedeparos.

CHuCOK OCHOBHOW W  JIOTIOJIHUTEIIBHOW  JIMTEPATyphl, PEKOMCHIIOBAHHOW LIS
CaMOCTOSITCIILHOTO HW3YYCHHS 10 JUCIHHIUIMHE, TpuBeneH B Kapme iaumepamyphoco
obecneyenuss OUCYUNIUHDL.

[IpumepHBbIC TEeMBI ISl HAMHUCAHUS pedepaToB MPUBEICHBI B [IpumepHol memamuxe
pegepamos. Pedepar MokeT OBITH MPEACTABICH MPEIOJABATEII0 HA TIPOBEPKY B AIEKTPOHHOM
BHJIE.

OO0pa3oBarenbHbIi Ipolece Mo TUCHUILIMHE OPraHU30BaH B COOTBETCTBUU C MOJYJIBHO-
PEUTHHIOBOM CUCTEMOMW MOATOTOBKH CTYACHTOB, IPUHATON B yHI/IBepCI/ITeTel.

MonynbHo-peiitunrosas cucremoit (MPC) — cucrema opranuzaiuy mpouecca OCBOCHUs
JUCLUIUIMH, OCHOBaHHas Ha MOJYJIbHOM MOCTpoeHMHM YydeOHoro mnpouecca. [Ipu 3tom
OCYILECTBIISICTCSI  CTPYKTYPHUPOBaHHE COAEPIKAHUSA KaKIOW y4eOHOW AMCHUIUIMHBI Ha
JUCLUIUIMHAPHBIE Pa3/ieibl U MPOBOJUTCS PEryJspHas OllEHKa 3HAaHUN U YMEHUU CTYIEHTOB C
MOMOIIIBIO KOHTPOJIS PE3yJIbTaTOB OOYYEHHs MO KaKAOMY JAUCLHUILUIMHAPDHOMY pas3lieny Hu
JTUCIUIUIMHE B II€JIOM.

JlanHasi AMCUMIIMHA COCTOMT W3 TpeX AMCLUMIUIMHAPHBIX PAa3/eoB: ABYX 0a30BbIX U
OJIHOTO UTOrOBOTO.

bazoBelii pazgen — 3T0 4acTh yuyeOHOM AMCHUUIUIMHBI, COJeprKallas psij OCHOBHBIX TEM
WIN Pa3zesioB TuCHHILIHHEL. CojiepikaHue JaHHOW JUCIUTUTMHBI pa3ouTo Ha 2 6a30BBIX pasjena:
«NOCMOAHHBIIL MOK» U «nepemenHblii mok». C cofepkaHueM ydyeOHOro Marepuaia, u3y4aeMoro
B KaXJOM 0a30BOM pasjeiie, MOXKHO IO3HAKOMUThCS B Paboueii npozpamme oucyuniunvt 1
Texnonocuueckoii kapme 06yyeHus: OUCYUNIUHE.

WtoroBelii pa3nen — 3TO0 4acTh y4eOHOM IUCHUIUIMHBI, OTBOJAMMAsl Ha aTTECTAalUIO B
LIEJIOM 110 JUCLUIUINHE.

Pesynbratel  Bcex BHUJIOB  yuyeOHOW  JI€ATENbHOCTHM  CTYJIEHTOB  OICHUBAIOTCS
peituHroBeiMu  OayutamMu. DopMbl  TeKylledl paboThl U PEHTHHI-KOHTPOJIS B KaXIOM
JUCLUIUIMHAPHOM pasjiele, KOJIUYECTBO Oa/uIoB Kak I0 JUCHMIUIMHE B LIEJIOM, TaKk U IO
OTHeNbHBIM (opMaM pabOThl M PEHTHHI-KOHTPONS YKazaHbl B TexHonozuyeckou Kapme
pelimunea Oucyuniunbl. B KaxkaoM paszene ONpefeNeHO MUHHMAIbHOE U MaKCHUMAaJIbHOE
KosimyecTBO 6amuioB. CymMma MakCUMaJIbHBIX 0ayuioB 1o BceM paszzaenam pasHsercs: 100%-nomy

[anee npuBeneHs! Belep)XKH U CTaHzapTa MOIYJIbHO-PEHTHHIOBOW CHCTEMBI ITOJTOTOBKH CTY/ICHTOB B
KI'TIY um. B.II. AcradneBa (yrBepxaeH YueHsIM coBeToM yHUBepcuTeTa 28.06.2006 r., npoTtokou Ne 6).
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YCBOGHHIO Marepuana. MUHUMaNbHOE KOJIMYECTBO OauioB B KaXIOM pasjeie SBIsSeTCs
00s3aTeNbHBIM M HE MOXET OBbITh 3aMEHEHO Ha0opoM OauioB B JAPYruxX pasaenax, 3a
UCKJIIOYCHHEM CUTYallH, KOTJa MUHUMAaJIbHOE KOJMYECTBO OAJIJIOB MO pa3zelly ONpeaeseHo Kak
HyJeBoe. B aTom ciryuae pasaen siBisieTcs HeoOs3aTeIbHBIM IS U3YYEHUs U 0011ee KOJTUIEeCTBO
0ayI0B MOXET ObITh HAOpaHO 3a CYET APYruX paslienoB. JMCHUIUIMHAPHBIA pa3fesl CUUTaeTCs
U3yYEHHBIM, €CJIU CTY/ICHT HaOpas KOJIMYeCTBO OAJUIOB B paMKax yCTAaHOBJICHHOTO JHara3oHa.

JUJis TONTy4eHUs MOJIOKUTEILHOW OleHKH HeoOxomumMo HaOparh He MeHee 60 Oaos,
NOPEIYCMOTPEHHBIX M0 AWCHUIUIMHE B LelIoM (Ipu ycIoBHM Habopa BceX O00s3aTeIbHBIX
MUHUMAJIbHBIX OaJlJIOB MO KaXJIOMy JUCHMIUIMHApHOMY pa3neny. IlepeBon ©6amioB B
aKaJEMHUUECKYIO OLICHKY OCYLIECTBIISIETCS 10 CIAEAYIOLIEH CXeMe: OLIEHKa «y0BIETBOPUTEIBLHOY
60 — 72 Gamna, «xopomo» 73 — 86 6amioB, «otauaHo» 87 — 100 6awos.

PelTHHT 10 TUCIMITIIMHE — 3TO MHTETpajibHas OLIEHKA Pe3yIbTaTOB BCEX BHJIOB y4eOHOMU
JESTENIbHOCTH CTY/IEHTA 10 JUCLUILTUHE, BKIIOYAOIICH:

- PEUTUHI-KOHTPOJIb TEKYLIEN pabOThI;

- IPOMEXXYTOUYHBINA PEUTUHT-KOHTPOJIb;

- UTOTOBBIA PEUTUHI-KOHTPOJIb.

PelTHHT-KOHTPOIb TeKyIell paboThl BBIMOJHAETCA B XOJI€ ayIUTOPHBIX 3aHATUN IO
TeKyIIeMy 0a30BOMY pa3jienly B CICAYIOMUX GopMax: 3aliuTa JadopaToOpHBIX padoT, HANIMCAHHE
pedepaToB.

[IpomexyTOUHBIN PEUTUHI-KOHTPOJIb — 3TO MPOBEPKA MOJIHOTHI 3HAHUW 110 OCBOCHHOMY
MaTepuaiy TeKyuiero 6a3oBoro paszaena. OH MPOBOJUTCS B KOHIE M3YYEHHS KaKJ0ro 6a30BOTroO
pazzmena B ¢GopMe 3amuThl JabOpaTOpHBIX pabOT 0e3 mpephiBaHUs Y4EOHOro Ipoliecca Io
JIPYTUM JUCIHUILIAHAM.

WToroBelii peHTHHI-KOHTPOJIb SBJISAETCS MPOMEKYTOUHOM aTTecTanueil mo TUCIUILIMHE,
KOTOpasi MPOBOJUTCS B paMKaX HTOTOBOTO paszena B QopMe 9K3ameHa BO BpPEMS CECCUU H
[IPElyCMAaTPUBAET BbIIEICHUE BPEMEHU HA CAMOCTOSATEIbHYIO MOJArOTOBKY. J[1s1 MOArOTOBKU K
9K3aMeHy UCIIONb3YiTe DK3ameHayuoHHble 60NpOChl.

[IpenogaBaTens uUMeET MpaBO IO CBOEMY YCMOTPEHHIO J00aBISATh CTYACHTY
OTpefieieHHOE KOJIMYecTBO OamnoB (HO He Oonee 5 % oT o0mero KojaumdecTBa), B KaKIOM
JTUCIUILIMHAPHOM pa3jiene:

- 32 aKTUBHOCTb Ha 3aHATHSX;

- 3a BBICTYIUICHHE C JI0KJIAJ0M Ha Hay4HOI KOH(epeHIuH;

- 32 HAY4HYIO MyOJIMKAaIHIO;

- 32 UHbIE y4eOHbIE WM HAyYHbIE JOCTHKECHHUS.

Crynentr, He HaOpaBIIMH MUHMMAaJIbHOIO KOJIMYECTBA Oa/uloB MO TeKylled u
MPOMEXYTOUHOM aTTecTalMsiM B IIpelnenax IepBoro 0a30BOro pasjena, JOMYyCKaeTcs K
U3yUYEHHIO crielyrolero 6a3oBoro paszaena. EMy npenocrasisercst BO3MOXXHOCTb J000pa 6ayioB
B T€UEHUE JIBYX MOCIEAYIOUUX HEAEb (CIeIYIOMMX 3a IPOMEKYTOUHBIM PEHTHHT-KOHTPOJIEM)
Ha JIMKBUJIALINIO 3a/10JDKEHHOCTEN.

CryneHTtam, KOTOpblE HE CMOIJIM HaOpaTh MPOMEXKYTOUHBIH PEUTHHT WM PEUTHHT I10
JUCLUIUIMHE B OOIIEYCTaHOBJIEHHBIE CPOKM MO OOJE€3HM MM MO APYTMM YBaXKUTEIbHBIM
IpUYrMHaM (JOKYMEHTAJIbHO MOJATBEPKIECHHBIM COOTBETCTBYIOLIUM YUPEXKJIEHUEM), AUPEKTOP
(3aMecTUTENh TUPEKTOPA) MHCTUTYTA YCTAaHABINBACT UHANBHIyalbHbIE CPOKU CHAAYH.

Ecnu nocne 3Toro cpoka 3aJ0JKEHHOCTD 110 HEYBaXKUTEIbHBIM IIPUYUHAM COXPaHIETCS,
TO Ha3HA4aeTcs KOMHUCCHS IO MpHUEMY aKaJeMUYEeCKUX 3aJ0JKEHHOCTeH ¢ 00s3aTelbHBIM
y4acTHeM 3aBeAyIollero kadeapoil 1 qupexkTopa MHCTUTYTA WK ero 3amectutens. [1o perenunto
KOMHUCCHH HEYCIIEBAIOIIHNE CTYJCHTHI MO0 MPEACTABICHUIO JUPEKTOPA MHCTUTYTa OTUUCISIOTCS
IPUKA30M PEKTOpa U3 YHUBEPCUTETA 3a HEBBIIIOJHEHHE yueOHOro rpaduka.

B o0co0pix ciydasix DUPEKTOp HMHCTUTYTa HMMEET MNpaBO YCTAHOBUTH IPYTHUE CPOKH
JMKBUJIALIUH CTYIEHTAMH aKaJeMHUECKUX 3aJJ0JDKEHHOCTEM.

HesBka cTyaeHTa Ha UTOTOBBIM WIM MPOMEXYTOUYHBIM PEUTHHI-KOHTPOJIb OTMEYAETCS B
PEUTHHI-JINCTE 3aIUCBhI0 «HE SABMICS». EciiM HesBKa NMpOMU30LUIA MO YBAXUTEIBHON NpPUYMHE
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3.14.

(moaTBep:k/ieHa TOKYMEHTAJIBHO), TUPEKTOP MHCTUTYTA UMEET MPaBO Pa3peliuTh MPOXO0XKIACHUE
PEUTHHI-KOHTPOJIA B Apyrue cpoku. IIpu HeyBakUTENbHON NMpPUYMHE HESBKM B CTATUCTUYECKUX
JAHHBIX TUPEKIUH MpocTaBisiercs «0» 0allioB, U CTYIEHT CUMTACTCS 3aI0JDKHUKOM O JaHHOM

NUCHUIIINHE.

TEMBbI KYPCOBBIX PABOT

Kypcossie paboThl He TPeAyCMOTPEHBI YUECOHBIM IIJIAHOM.
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3.2. KOMIIOHEHTBI MOHUTOPUHT A YYEBHBIX JJOCTUXKEHUI
CTYJAEHTOB

TEXHOJIOTHUYECKAS KAPTA PEUTUHT A JINCHOUATLTAHBI

Pazpen 1
Dopma paboThi Min KomudecTtso 6amioB pfax
ITposepka
«OCTaTOYHBIX)»
SHAHMH TIO pafiee TectupoBanue 3 5
M3y4YCeHHBIM
CMEKHBIM
JMCIMIUINHAM
Iocermaemocts aexumii (1
10 18
3ansatue — 0,5 6aa)
ITocemaemocts
n1abopaTopHbIX 3aHsTHiA (1 10 17
3ansatue — 0,5 6aa)
Texymas pabota | 3amura 1a00paTOPHOI
pa6otsI (1 mab. padbora — 2 10 20
Oaa)
AKTUBHOCTH (Harmcanue
pedepara, perieHue 3aaa4 y 0 15
JOCKH )
ITpomexxyTOouHBII
pedTHHT- KonTposbHas padora 3 5
KOHTPOJIb
3a4ueT 14 20
Hroro 50 100

* CooTBEeTCTBUE PEUTUHIOBLIX DanNnoB U akageMUu4yeckon
OLIeHKMU

Obwee xonuwecmeo Axkademuueckas
HabpaHHblx 6a1108 oyeHKa

50 - 100 324TEHO

PA3JIEJI Ne 2

®dopma paboTs KonuuectBo 6aminoB 43 %
min max

Texymas pabora | lNocewaemocTs 3aHsTuiA 5 9
(1 3aHaTtne - 1 6ann)

CBoeBpeMeHHoe
BbIMOJSTHEHNE U
odopmneHune 5 5
nabopaTtopHbIXx paboT Ha
3aHaTmax (1 pabora- 1
6ann)

Pedepat 0 2
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AKTUBHOCTb 0 2
[IpomexxyTouHbIN 3 5
. _ awmTta  nabopaTopHbIX
peUTHHT paBoT 15 25
KOHTPOJIb
Hroro 26 43
PA3JIEJI Ne 3
®opma paboThI KonuuecTtBo 6amnos 27 %
min Max
Texymas padora MNocelaeMoCTb 3aHATUN
Y P (1 3aHATME - 1 Bann) 3 5
CBoeBpeMeHHOe
BbINOSIHEHMWE U
odopmneHune 3 3
nabopaTopHbIX paboT Ha
3aHATMAX (1 paboTa - 1
6ann)
Pecepat 0 2
AKTUBHOCTb 0 2
[IpomexyTOouHBIN
P — 3awmTta  nabopaTopHbIX 9 15
pe paboT
KOHTPOJIb
Htoro 15 27
NTOTOBBIU PA3/IE]
Copepxanue ®opma paboThI Konuuectso 6amnos 30 %
min max
Ok3ameH* 19 30
Hroro 19 30
O6ee KOJINYECTBO OamIoB 1o Min max
JUCITATILINHE 60 100
(1o uToraMm M3y4eHus BCEX pa3/ieoB)

* CooTBEeTCTBUE PEUTUHIOBLIX DannoB U akageMUu4yeckon

OLUEeHKU
Obuee konuwecmeso Axademuyueckas
HaOpaHHbIX 6AN108 oyeHKa
60— 72 3 (Yy10BIE€TBOPUTEIBHO)
73— 86 4 (xopo1o)
87 —100 5 (oTIM4HO)
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3.2. ®OH/I OLIEHOYHBIX CPeICTB (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)

MUWHHUCTEPCTBO BBICIIEI'O OGPA3BOBAHUSA U HAYKH
POCCHUVICKOW ®EJEPALIMA

(enepanbHoe rocyiapcTBeHHOE 010/1KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHHe BbICIIEro 00pa3oBaHust
«KPACHOSIPCKUHM TOCYJAPCTBEHHBI NMEJATOIr'MYECKWI YHUBEPCUTET

uMm. B.II. AcradpseBar»
(KTTIY um. B.I1. Actadnesa)
NHcTuTyT MaTeMaTuku, GU3UKH 1 HHHOPMATUKHU
Ka(i)eﬂpa—pa3pa60TqHK TCXHOJIOI'MHU U IIPCAITPUHNUMATCIbCTBA

YTBEPXJIEHO OJIOBPEHO
Ha 3acefaHuu Kadeapbl Ha 3acelaHuu HAy4YHO-
ITpoTokon Ne 8 \ METOINYECKOTO coBeTra
ot 15 mas 2018 . Z CIIEIHAIBHOCTH (HampaByieHUS
u.0. 3aB.kadeapoii C.B. MIOJATOTOBKH)
bopTHOBCKHI [IpoTokom Ned

ot 23 mas 2018r.

IIpencenarens C.B. bopTHOBCKUI

®OH/
OIHEHOYHbIX CPEACTB

JUTSI TIPOBEICHUS TEKYIIETO KOHTPOJIS M MPOMEKYTOUHON aTTECTAIIUU 00y4aro

DJIEKTPOTEXHUKA

(HaMMeHOBaHHE AUCIUIUIMHBI/MO/TYJIsI/BUIa TIPAKTUKH)
Hanpasnenue noaroToBku:
44.03.01 ITeoazoeuueckoe obpaszosanue

HanpasnenHocTs (1po¢uiib) /Ha3BaHKE IPOrPaMMBI:
Texnonozus

KBaJTM(HUKAIMS (CTEEHb):
bakanasp

Keanugurxayus 6axanasp

ounas gpopma odyuenusn

Cocrasutens: Kyssmun J[.H.., noueHT kadeappl TEXHOIOIUU U IPEANIPUHUMATEIHCTBA
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1 Ha3nauyenue ¢oHIa OLICHOYHBIX CPEACTB

1.1. Heasro coznanust ®OC AUCTUTUTHHBI DeKmpomexHuKa
ABIISIETCSl YCTAHOBJICHHE COOTBETCTBUSI YUEOHBIX JIOCTHXKEHUH 3allJIaHUPOBAaHHBIM pE3yJibTaTaM
oOydeHuss W TpeOOBaHUSAM OCHOBHOHW MpodeccHOHAIBHON 00pa30BaTeNbHOW MPOTPAMMBI,
paboueii MporpaMMbl TUCHUTUIHHBI.

1.2. ®OC pa3paboraH Ha OCHOBAaHUU HOPMATHBHBIX JIOKYMEHTOB!

- (QemepaibHOrO  TrOCYIapCTBEHHOrO0  00pPa30BAaTEIBLHOTO  CTAHJIAPTa  BBICHIETO
oOpa3oBanusi — OakanmaBpuara 1o HamnpaeieHuto moAroToBku 44.03.01 [leoazozuueckoe
obpaszosanue;

- 00pa30BaTeNbHON MPOrpaMMbl BBICIIETO 0Opa30BaHMs IO HANPABICHUIO MOATOTOBKH
44.03.01 Ileoazocuueckoe obpazosarnue, nanpasieHHocms (npoghunv) Texnonoeus ¢ ocrogamu
npeonpuHumMamenvbcmea (yposenvb bakaiaspuama),

- Tlonoxenust o GopmupoBaHuM (OHIA OLIEHOUHBIX CPEACTB ISl TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH, MPOMEKYTOYHONH M MUTOTOBOM aTTeCTAIlMH OOYYaIOLINXCs MO 00pa3oBaTeIbHBIM
porpaMMaM BBICHIEr0 00pa3oBaHus MporpamMmaM OakaiaBpuaTta, MporpaMMaM CIelHUaIUuTeTa,
nporpaMMaM MarucTpaTypbl, IporpaMMaM IOATOTOBKH HAYYHO-TIEarOTMYEeCKUX KaJpOB B
acnupaHType B (efepalbHOM TOCYAapCTBEHHOM OIOKETHOM 00pa30BaTENbHOM YUPEKIACHUU
BbICcIIEro oOpa3zoBaHusi «KpacHOSPCKUN TOCYyNapCTBEHHbIM MEAArornyecKuil  YHUBEPCHUTET
uM. B.I1. AcradbeBar.

2. IlepeyeHb KOMMIeTeHIUH, MOATeKAIMX (JOPMUPOBAHUIO B PAMKAX AU CIUTIIMHBI

2.1. Ilepeyenb KOMmIeTeHUHii, (HOPMHPYEMBIX B MPOLECCE M3YYCHHS JWCIHMIUIAHBI:

VYK-1 — ciocoGeH ocymiecTBIsATh MOUCK, KPUTUYECKUI aHAIN3 M CHHTE3 WH(pOpMaINH,
HNPUMEHSATh CUCTEMHBIN ITOIX O/ ISl PELIeHUs IOCTABICHHBIX 33/1ay;

IK-1 CnocobeH OopraHu30BbIBATh MHAMBUIYAIBHYIO W COBMECTHYIO yueOHO-
MPOEKTHYIO I€ATEIHHOCTh 00YUaIOIUXCsl B COOTBETCTBYIOIICH MPEAMETHON 0051acTH;
ITK-2 CrnocobeH nojaep>KuBath 00pasilbl U IIEHHOCTU COLIMAIIBHOTO TTOBEJACHUS,

HaBBIKU IIOBEJICHUS B MUPE BUPTYAJIIbHON PEalIbHOCTH M COLUAIIBHBIX CETHX;

[1IK-4 — pa3paboTka OCHOBHBIX U JONOJHUTENBHBIX SKCIIEPUMEHTAIBHBIX YCTaHOBOK 1O
OCHOBHBIM pa3ziesiaM (U3MKH B COOTBETCTBHE C METOJaMHU O0OpabOTKH SKCIEPUMEHTATIbHBIX
JTAHHBIX;

I1K-5 — cnoco0OeH ycTaHaBIMBAaTh COOTBETCTBUE MEXNY (pyHIaMEHTaIbHBIMH 3HAHUSMHU
1o (pU3MKe U NPUKIAJAHBIM X XapaKTEPOM.

2.2. OueHoYHbIE CPeIcTBA
Kommerenmus I[I/ICHI/IHJ'H/IHBI, MPAKTUKH, Tun KOHTPOJIA O1eHoYHOE
yIaCTBYIOLIE B cpenctBo/ KUMai
(dhopMupoBaHUH
KOMIIETEHIINH
Howmep dopma
YK-1 — croco0eH| DKOHOMHKA 3HAHHI TEKYIIUH 5.1 |Pedepar
OCYULIECTBIISITh nouck,| EcrectBenHOHay4YHast KOHTPOJIb
KPUTHYECKUM aHAJIW3 M|KapTHHA MUpPA TEKYILIHI 5.2 |Jlaboparopubie
CUHTE3 uHpopmaruu,| Connonorus KOHTPOJIb paboThI
NPUMEHSTh  CUCTEMHBIN| BBogHBIN Kype huznku
noaXon Uil pemeHus|Mexanuka npomexyrounas | 5.3 [3ager
MOCTaBJICHHBIX 33]1a4; DIEeKTPUIECTBO U arTecTanus
MarHeTu3m
Orntuka
MonekynsipHas ¢pusznka
DneKTpoAnHAMUKA
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ATtomHas pusnka
Knaccuueckas mexanuka
Matemaruueckas pusnka
AcTpoHOMHUS

YacTHble BOIIPOCHI
METOIMKHU 00ydeHUs
¢busuke
JlonoJIHUTENbHBIE TJIaBbI
METOAMKHA 00yUYeHUS
¢busnke

DIJIEKTPOTEXHUKA
Pagnorexnnka
[IporpammupoBanue
BUPTYaJIbHBIX PHOOPOB
Komnbrorepnoe
MOJICJIUPOBAHNE
(bu3MUecKuX SIBICHUN
MaremaTryecKuii aHaJIN3
Y OCHOBBI TEOpUU
byHKIUH

OCHOBBI MAaTEMaTUYECKOM
00paboTku HHPOPMALIUU
[IpousBoacTBeHHAs
MPaKTHKA:
MpeITUIUIOMHAs MPaKTUKa
Ucropus oOpa3zoBanus u
MeJarorunyeckoi MbICIIU
Teopust o0yuenus n

BOCIIUTAHMUS
VYyebHas mpakTHKa:
TEXHOJIOTMYECKas
(MeXIUCIMITITMHAPHAS )
IIPaKTUKa
Beinonnenue u 3ammra
BBIITYCKHOHN
KBaJIN(DUKAITIOHHOM
paboThI

[1K-1 Cnocoben |KynbpTyposnorus

OpraHU30BBIBATH EcrecrBeHHOHayuyHas

VHAUBUAYaAJIbHYIO U |KapTHHA MUpa

COBMECTHYIO yueOHo- | THOCTpaHHBIN S3BIK

IIPOEKTHYIO Pyccknii A3bIK ¥ KynpTypa

JESATENBHOCTD peun

oOy4aromuxcs B| UHdopmannonHo-

COOTBETCTBYIOILEN KOMMYHHUKAIIUOHHbIE

MpEeAMETHON 00J1acTH;

TEXHOJIOTHH B
o0pa3oBaHUM U
colManbHOU cdepe
[Tegaroruueckas
puTOpHUKa

OcnoBbl 302K u ruruena
AHaTOMUA U BO3pacTHas
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dbuszmonorus
be3onacHocTh
KHU3HEJCATEIIbHOCTH
®dusnueckas KyJIbTypa U
CHoOpT

®usnueckas KyJIbTypa u
CHOPT (3J7IEKTUBHBIC
JUCHUTUTUHBI:
DneKTUBHAs AUCHUILTHHA
1o o0mel puznueckoin
MOJroTOBKE / DiIeKTUBHASI
JUCLUILINHA 110
MOJIBHKHBIM U
CIIOPTUBHBIM UTpaMm /
DneKTUBHAs AUCHUILTHHA
110 pU3NYECKON KYNbTYpe
s odyuaromuxcs ¢ OB3
Y WHBAJIU]IOB)
CoBpeMeHHbIE
TEXHOJIOTHH
WHKITFO3UBHOTO
o0OpazoBaHus
[IpoexktupoBanue
WHIMBUTYaTbHBIX
00pa3oBaTeNbHBIX
MapupyToB zereit ¢ OB3
OCHOBBI MAaTEMaTUYECKOM
00paboTku HHPOPMALIUN
OcHOBBI yuebHo-
HCCIIEN0BATENbCKON
paboTsI (mpoduiIbHOE
HCCIIEIOBaHUE)

Teopust o6yuenus u
BOCITUTAHUS
JvcuMnimHel npeaAMeTHON
MOATOTOBKH
OpUEHTUPOBAHHBIE HA
JOCTHKEHHUE PE3YJIBTATOB
o0y4eHus

OcCHOBBI IPEAMETHO-
popUIHLHON TOATOTOBKU
®dusuka

OcHOBBI pOOOTOTEXHUKH
CoBpeMeHHbIE
HaIpaBJIEeHUs Pa3BUTUS
Hay4yHOU oTpaciu (1o
PO UITIO TTOATOTOBKH )
Teopernueckas MexaHHUKa
MarepuanoBeneHue
JIMCLHUILIMHBI
METOANIECKOH
MOATOTOBKH
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OpHUEHTHPOBAHHBIE HA
JOCTH>KEHHE PE3YNIbTaTOB
o0ydeHus

[IIKOJIbHBIN IPAKTUKYM I10
qucnurIuHaM (poduis
TOJITOTOBKH )

MeTtonuka 00y4eHus u
BOCIIUTaHUS (110
TEXHOJIOTMH C OCHOBAMHU
[IpeANPUHUMATEILCTBA)
[IpoekTrupoBanue ypoka
1o TpedoBanusM PI'OC
DIJIEKTPOTEXHUKA
CoBpeMeHHOE
MIPOU3BOJCTBO
[IpukiiagHas MexaHuka
MamuHoBeeHne
TexHonornu Maaoro
OuzHeca

Hanorosas cucrema
Poccuiickoit ®eneparuu
I'paduka

OxpaHa TpyJa 1 TEXHUKA
0€30MacHOCTH Ha
MIPOU3BOJICTBE U B LIKOJIE
TexHuueckoe
MOJEIIUPOBAHUE

OcHOBBI cUCTEM
pa3paboTKu BUPTYaTbHBIX
pudopoB

[IpukitagHON MapKETUHT U
MEHEKMEHT

OCHOBBI 2JIEKTPOHUKH U
CXEMOTEXHUKH

OcHoBBI
porpaMMupyemMon
MHUKPOIJIEKTPOHUKU
VYyeOHasi mpakTHKa:
03HAaKOMHTEIIbHAS
MpaKTHKa

VYyebHas mpakTHKa:
Hay4HO-
HccieoBaTeNbCKast
pabota (mmonydeHue
TIEPBUYHBIX HABBIKOB
Hay4HO-
HCCIIEIOBATENLCKOU
paboThI)
[TpownsBoacTBEHHAS
MpaKTHKA!
MpeIUTUIOMHAs TTPaKTUKa
VYuyebHas npakTuKa
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(03HAKOMHUTEITbHAS )
"BBenenue B mpodeccuio”
(paboTomaren)

VY4eOHast mpakTHKa
(TpoekTHo-
TEXHOJIOTHYECKast)
MexIuCIUIIITMHAPHBIN
MIPAKTUKYM
Ilegarornueckas
MIPaKTUKA
[IpousBoacTBeHHAs
MPAKTHUKA!
neJaroruyeckasl mpakTHKa
WHTEpHA

VYyeOHasi mpakTHKa:
00LIECTBEHHO-
neJaroruyeckasl mpakTHKa
[Ipoun3sBoacTBeHHAsA
MIPaKTUKA: BOXKATCKAs
MIPaKTUKA

YyeOHast mpakTHKa
VYyeOHast npakTHKa 110
TEXHOJOTHYECKUM
JTUCIIUILTAHAM
[ToaroroBka k crave u
cla4a rocy1apCTBEHHOTO
JK3aMeHa

BrinosiHeHue u 3anura

BBIITYCKHOHN
KBaJIN(DUKAITIOHHOM
paboThI

[TK-2 Crnocoben

noj/iepkuBaTh  00pasipl | Mcropus

U [eHHOCTH connanbHoro|dunocopus OcHOBBI

MIOBE/ICHNUS, HaBBIKM |IIPaBA U

MOBEJCHUS B MHpE|IOJUTOIOTUU

BUPTYaJbHOU PeallbHOCTH | DKOHOMMKA 3HAHUI

W COITUAIIEHBIX CETAX; Conponorus
NudopmannonHo-
KOMMYHHKAIIMOHHBIE

TEXHOJIOTUH B
o0pa3oBaHUM U
colManabHOU cdepe
Monyis 4 "Teopus u
MPAKTHKA HHKITFO3UBHOTO
oOpa3zoBaHus"
[Tcuxomornyeckue
0COOEHHOCTH JIeTel C
OB3

CoBpemeHHbIE
TEXHOJIOTHH
WHKJIFO3UBHOTO

21




oOpazoBaHus
IIpoexTupoBanue
WHUBUAYaJIbHBIX
00pa3oBaTeNbHBIX
MapuipytoB aeter ¢ OB3
Ucropus oOpazoBanus u
MeJarorunyeckom MpICIIu
[Icuxomornueckue
OCHOBBI I1€JarOrMueCcKoi
NeSATEeIbHOCTH
Ilegarornueckas
KOH(DIUKTOJIOTUS
JucuMmnimHbl mpeAMeTHON
MOATOTOBKH
OpUEHTUPOBAaHHBIC HA
JOCTH)KEHHE Pe3yIbTaTOB
oOyueHus

OcCHOBBI IPEIMETHO-
poUIBEHOM OATOTOBKU
Anrebpa u reometpust
MaremaTuueckuii aHaIIn3
®usuka

OcHOBBI pOOOTOTEXHUKHU
CoBpeMeHHbIE
HaIpaBJICHUs Pa3BUTHUS
Hay4yHOU oTpaciu (1o
MPOQHUITIO TOATOTOBKH)
JucruniaHbl
METOINYECKOMN
MOATOTOBKH
OpUEHTUPOBAaHHBIC HA
JOCTHKEHHE Pe3yIbTaTOB
oOyueHus

TexHonoruu
COBPEMEHHOTO
oOpa3zoBanus (110
PO(UITIO TOATOTOBKH)
[IIKOJIBbHBIN IPAKTUKYM I10
JUCHUILIMHAM (TTpoduis
TTOJATOTOBKH )

Meroaunka o0y4ueHus u
BOCIUTAHMUS (110
TEXHOJIOTHH C OCHOBAMH
MpeaNpPUHIMATEIHCTBA)
Mertoanka paboThI ¢
KJIACCHBIM KOJUJIEKTUBOM
DIIEKTPOTEXHUKA
CoBpeMeHHOe
MIPOU3BOJICTBO
MamnHoBeeHne
TexHomornu Mamoro
OusHeca
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Hanorosas cucrema
Poccuiickoit denepanuun
I'paduka

Texuudeckoe
MOJIETTUPOBaHUE
[IpukitaqHON MapKETUHT U
MEHEPKMEHT

VY4eOHast mpakTHKa
(TpoekTHo-
TEXHOJIOTHYECKast)
MexIuCIUIIITMHAPHBINA
MIPAKTUKYM
Ilegarornueckas
MpaKTHKa
[IpousBoacTBeHHAs
MpaKTHUKa:
neJaroruyeckasl mpakTHKa
UHTEpHA

YyeOHast mpakTHKa
VYyeOHast npakTHKa 110
TEXHOJOTHYECKUM
JUCLUILINHAM
[ToaroroBka k crave u
c/1aya rocy1apCTBEHHOIO
JK3aMeHa

BrinosiHeHue u 3anura
BBIITYCKHOM
KBaJTM(UKAITHTOHHON
paboThI

[IK-4 —  pa3paboTka
OCHOBHBIX u
JOITIOJIHUTCIIbHBIX
AKCIIEPUMEHTAIbHBIX

YCTAaHOBOK IO OCHOBHBLIM

pasnenaMm  (U3MKH B
COOTBETCTBHUE C
METOJaMHU 00paboTKH
AKCTIEPUMEHTAITBHBIX
JTaHHBIX;

BBoauslii kype ¢puzuku
Mexanuka
DNEeKTPUUECTBO U
MarHeTu3M

Orntuka

MonexyssipHas Gpusnka
DneKTpoauHaMHKa
AToMHas usnka
Kiraccnueckas mexanuka
MaremaTrnueckas uszuka
ActpoHOMUS
DNEeKTPOTEXHHUKA
Panmorexauka
[IporpammupoBanue
BUPTYaJIbHBIX MIPUOOPOB
KommnbrorepHoe
MOJIETTUPOBaHUE
(bU3NYECKUX SIBICHUH
VYyeOHasi mpakTHKa:
TEXHOJIOTMYECKas
(MeXIUCIUIUIMHAPHAS )
MIPaKTHKA

Beinonnenue u 3ammura
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TEKYIIUH 5.1 |Pedepar
KOHTPOJIb

TEKYILIUH 5.2 |Jlaboparopubie
KOHTPOJIb paboThI
NpOMeXyTo4yHas | 5.3 |3auer
aTTecTaIus




BBIITYCKHOM
KBTU(UKAITMOHHOMN
paboThI

[1K-5 -
yCTaHABJIMBATh
COOTBETCTBHUE MEXITy
byHIaMeHTaTbHBIMU
3HAHUSMU 110 (PU3UKE U
HPUKJIaTHBIM ux

XapaKTepoM

cnoco0eH

BBoanblii kypc pusuku
Mexanuka
DJIEKTPUYECTBO U
MarHeTusm

OnTuka

MonexymsipHas Gpu3uka
DIEeKTpoAMHAMUKA
AToMHas ¢usnka
Kiaccuueckas mexanuka
MaremaTnueckasi GpU3nK
AcTpoHOMHUS
DNEeKTPOTEXHHUKA
Panmorexnuka
[IporpammupoBanue
BUPTYaJIbHBIX TPUOOPOB
Kommbroreproe
MOJEIIUPOBAHUE
(bu3HYECKUX SIBICHUI
CoBpeMeHHbIE
HaIlpaBJICHUS Pa3BUTHUSA
Hay4yHOU oTpacnu (1o
MPOGUITIO TOITOTOBKH)
Cratuctuueckas gusuka
KBanToBas MexaHuka
@yH/1aMEHTAJIbHbIE
B3aUMOJIEVCTBHUS
DOnemeHTapHas pU3MKa
VYyebHas npakTHKa:
TEXHOJIOTMYECKas
(MeXIUCIUIUIMHAPHAS )
MpaKTHKa

BrinosiHeHue u 3ammra
BBIITYCKHOHN
KBaJIN(DUKAITIOHHOM
paboThI

TEeKYIIHI
KOHTPOJIb

5.1 |Pedepar

TEKYILHI
KOHTPOJIb

5.2 |Jlaboparopubie

paboThl

IPOMEXKYTOUHAs
aTTecTalus

5.3 |»auer

3. @OoH/1 OLIEHOYHBIX CPEACTB A5 POMEKYTOYHOH aTTecTaluu

3.1. ®oHJbI OLIEHOYHBIX CPEJCTB BKIIIOYAIOT: Bonpocul k 3auemy, Bonpocul k sk3ameny.
3.2. OueHoYHbIE CPECTBA
3.2.1. OueHovHOE CPeNCTBO Bonpocel K 3auemy.
Kpurepun orieHnBaHMsI 10 OIIEHOYHOMY CPENICTBY Bonpocwl Kk 3auemy

dopmupyemsle
KOMIIETECHIIUH

Bricoknii ypoBeHb
cOpMUPOBAHHOCTH
KOMIIETEHIIU I

IIponBUHYTEIN YPOBEHB
c(hOpMHPOBAHHOCTH
KOMIETEHINI

ba30BbIi1 ypoBeHb
c(OpMHPOBAHHOCTH
KOMIIETEHLIN I

(87-100 6annoB)

OTJIMYHO

(73-86 GamnoB)
XOPOIIIO

(60-72 6amnoB)
YOBJICTBOPUTETHHO

VK-1; TIK-1; TIK-
2: TIK-4: TIK-5

OtBer Ha BOMpPOC
TIOJTHEIH,

OT1BeT

YAOBJICTBOPSACT

Ha BOITPOC

yxKe

OTtBeT Ha BOIIpPOC B
1I€JIOM MTPaBUIIbHBIN, HO
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MIPaBWIIbHBIH, Ha3BaHHBIM HEYETKO
IOKA3bIBAET,  YTO TpeOOBaHUSM, HO €CTb|(OpMyTUpPYIOTCS
0ByHaroNHiiCs HETOYHOCTH B|TOHSATHSI, UMEIOT MECTO
W3II0KEHUHU (bakToB, |3aTpyIHCHHS B
MIPaBHIIBLHO u .
OMpE/CIICHUU  MMOHSATHH, | CAMOCTOSATEIIBHOM
HCYEPIIBIBAIOIIIEC
P m 00OBSICHCHUH 00BSICHCHUH
PaCKphIBACT B3auMocBszel. OJHaKo, |B3aUMOCBS3EiA,
COACpKaHNE OOYUaIONIMIICSI MOXET |HEeIMOCIeI0BaTeIHHO
BOIIpOCa, JICTKO YCTPAHUTD |M3JIaracTCs MaTepHasl
KOHKPETHU3UPYET HETOYHOCTH 1o
ero  (paKTHYECKNM JIOTIOJTHUTEIbHBIM 1
MATEPHATOM. HaBO/SIIIUM  BOIIPOCaM
IperoaaBaTeris.

* Menee 60 6amioB — koMIeTeHIIUs He c(hOPMHUPOBAHA.
3.2.2. O1leHOYHOE CPENCTBO DK3aMEHAYUOHHbIE BONPOCYL.
Kpurepun orieHuBaHMS 110 OLIEGHOYHOMY CPEICTBY IK3AMEHAYUOHHBIE BONPOCHI

dopmupyemsie Bricokuii ypoBeHb [IponBUHYTHII ypOBEHB ba3oBblii ypoOBEHB
KOMITETCHIINH c(hOpMUPOBAHHOCTH c(hOpPMUPOBAHHOCTH c(OPMHPOBAHHOCTH
KOMIIETEHIINI KOMIIETEHIINH KOMIIETEHIIN I
(87-100 6amioB) (73-86 Gamnos) (60-72 6aoB)
OTJINYHO XOpOILIO YIOBJIETBOPUTEIHHO
VK-1; IIK-4; IIK-|OtBer Ha BOmpOC OTtser Ha Borpoc|OTBET Ha BOMPOC B
5 TIOJIHBIIA, YIOBJIETBOPSIET YK€ |11€JIOM ITpaBUJIbHBIN, HO
MpARHITEHEL, : azgzigzﬁim HO €CThb I;)qul\:KEH TCS
HOK%HBaeTj o HIZTO‘-IHOCTI/I ’ B nogﬂT}II/m,iﬁZ}oT MECTO
obyuatomuiics U3JI0KEHUH ¢bakToB,|3aTpyIHEHUS B
HpaBUJIBHO n ONpENENICHUU  TIOHATHUH, | CAMOCTOATENILHOM
HACYCEPIIBIBAIOLIE 00BsICHEHUHN 00BsICHEHUN
pacKpbIBaeT B3auMOCBs3ei. OHaKO, |B3aMMOCBSI3EH,
cojiepiKaHue OOy4aroUMiicss MOXET |Herocle0BaTeIbHO
BOIIpOCa, JIETKO YCTPAaHUTD |M3JIaraeTcsi MaTepran
KOHKDETH3HPYET HETOYHOCTHU no
B e —" JOTIOTHUTEIBHBIM u
HaBOSIIMM  BOIIPOCAM
MatTepHajIoM. TIPEToIaBATEIs.

* Menee 60 OanioB — KOMIETEHIUS He chopMUpOBaHa.

4. ®oHJ OLIEHOYHBIX CPEICTB Il TEKYIIEr0 KOHTPOJISl yCIIeBaeMOCTH

4.1. ®oHIBI OIEHOYHBIX CPEICTB BKIIOYAIOT: [Ipumepnas memamuka pegpepamos,
Ilepeuenv nabopamopmuwix pabom (B COOTBETCTBHH C TEXHOJIOTHYECKOW KapTOW pEUTHHTA
TUCIUILIMHBEI Pabodeli mporpaMMBbl JUCIUILIIAHEI).

4.2.1. Kputepun OICHWBAHUS TIO OIECHOYHOMY CpPEICTBY [Ipumepnas memamuka

pechepamos
Kputepuu onieHnBanus KonmaectBo 6amnoB (Bkiaa B

pEeNTHHT)
B pedepare o603nauena npobdiema u 000CHOBaHA ee 2
aKTyaJIbHOCTb, CCJIaH KPATKUH aHAIH3 Pa3TUIHBIX TOUEK
3peHus Ha pacCMaTPUBAEMYIO TIPOOIEMY U JIOTUYHO
U3TI0’KEeHA COOCTBEHHASI MTO3UIHUS, CPOPMYITHUPOBAHBI
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BBIBOJIBI, TEMA PACKPBITA MOTHOCTHIO, COOTIOICHBI
TpeOOBaHUS K BHEITHEMY O(OPMIICHHIO B COOTBETCTBUH C

I'OCT

B pedepare nmeroTcss HETOYHOCTH B U3JI0KEHUH MaTepuara, 1
OTCYTCTBYET JIOTHYECKAasl MTOCJIEI0BATEILHOCTh B CYXKACHUSX,
UMEIOTCS YIYIIeHUs B 0pOpMIIEHUN

B pedepare nMeroTcs CyIieCTBEeHHBIE OTCTYIUICHHS OT 0
TpeboBaHu K pedeprupoBanmio. B yactHocTH: TeMa
OCBEIIIEHA JIUIITh YaCTUYHO, TOMYIICHBI ()aKTUIECKUE
ommOKu B coziep>kannu pedepara, opopMiaeHUN HE
cootBercTBYeT 'OCT

MakcumalibHbIH 0aiut B 2 pa3jaenax 4

4.2.2. Kpumepuu oyenusanus no oyenounomy cpeocmsy llepeueHb J1a00paTOPHBIX
pabort

Kpurepun oniennBanus KomnyectBo 6amioB (Bkiaa B
pENTHHT)

OOyuaromuiicss BEpHO peUIUi TBOPYECKYIO PACUETHYIO 5
3ajlauy; BBIMOJIHWI MPOBEPKY 3aJa4ll U padOTy B TOJHOM
o0beMe ¢ COOI0ICHUEM HEOOXOAUMOM TTOCIIEe0BATEIbHOCTH
IMPpOBCACHUA OIIBITOB H H3MepeHHﬁ; CaMOCTOATCIIBHO "
palMoHaIbHO  BBIOpaJ M TOATOTOBWJI  JUI  OIIBITA
HE00X0aMOe o0opynoBaHue (cobpan cXemy
MOJICIIMPOBAHMsI), BCE OIBITHI IPOBEJI B YCIOBUAX U
pexnMax, O0O0eCreunBaIOMUX TIOJIYYEHHE pE3yJIbTaTOB M
BBIBOZIOB C HauOOJBIICH TOYHOCTBIO; B IPEICTABICHHOM
OTUCTC IIPAaBUJIBHO MW AKKYpPAaTHO BBIIIOJIHUWII BCC 3allvCH,
TaOJUIIBI, PHUCYHKH, YEPTEKH, TpapUKH, BBIUUCICHUS U
caciaall BBIBOJbI; IIpaBHUJILHO BBITIOJIHUJI aHaJIn3
HOTPEIIHOCTEN U OOBACHWI PAaCXOXKJEHUS C TEOopueil;
cobutro1as1 TpeboBaHMsI 6€30MaCHOCTH TPYJIa

OOyuaronmMcs BBIIOJHEHB! TPEOOBaHMS, ONMCAHHBIE BBIIIE, 4
HO OIIBIT IMPOBOAWJICA B YCJIOBHUAX, HC O6CCH€‘~II/IB3IOHII/IX
JIOCTAaTOYHOM TOYHOCTU W3MEPEHUH, WM OBLJIO JOMYLIEHO
JIBa-TpU HEAO0YETa, I He OoJiee 0OJHOM Herpyooi omuOKU U
OJIHOTO HeJloueTa

OOyuaromumMcsi TBOpYECKas 3ajadya pelieHa He TMOJTHOCTHIO 3
wii paboTa BBIOJHEHa HE TOJHOCTbIO, HO 00BEM
BBIIOJIHEHHON YacTH TaKOB, 4YTO TIO3BOJIACT IIOJYYUTH
MpaBUIbHBIE PE3YyNbTaThl U BBIBOJBI, WIU €CIH B XOJe
NPOBEJCHUS ONbITa W HU3MEPEHUH ObUIM  JIOMYIIEHbI
CJIEAYIOIIME OUIMOKHU: OIBIT MPOBOAMIICS B HEpAIIMOHAIBHBIX
YCIIOBHSAX, YTO TPHBEIO K TIIOJYYECHHIO pPE3yJIbTaTOB C
OO0JbIICH MOTPEeNIHOCThIO, MM B OTYETE OBLIM JIOMYILEHBI B
oOmieil cnoxHocTH He Oosee ABYX OMMOOK (B 3amucsax
€MHHII, U3MEPEHUSX, B BEIUUCICHUAX, rpaduKax, TabIuIax,
cXxeMax, aHalu3e TOrpemHocTed W T. 1d.), He
NPUHIMIIAATIBHOTO JJisi JaHHOW paboThl XapakTepa, HO
IMOBJIMABHINX Ha PE3YyJIbTAT BBINIOJIHCHUA, WM HEC BBIIIOJHCH
COBCEM WJIM BBINOJIHEH HEBEPHO aHAJIU3 MOTPELIHOCTeH MM
HE OOBSICHEHBI pACXOXJEHUS C Teopuerd wuiam pabdora
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BBIIIOJIHCHA HE IOJHOCTBIO, OJHAKO OOBEM BBHINOJHEHHON
YacTH TaKOB, 4YTO IO3BOJIICT TIOJIYYUTh IPaBUIbHBIC
pEe3yJbTaThl U BHIBOABI [0 OCHOBHBIM, IPHHIMIHAIBEHO
Ba)XHBIM 33Jja4aM pabOTHI.

OOyuarommmMcs TBOpUECKas 3aJlaya HE pelieHa WIM pelleHa
HE TOJIHOCTBIO WM paboTa HE BBINOJIHEHA WM BBIITOJHEHA
HE MOJIHOCTBIO, U 00BEM BBIMOJIHEHHONW 4YacTH PalbOThI HE
HO3BOJIICT CZETaTh NPABHIBHBIX BBIBOJIOB, WM OIIBITHI,
U3MEPEHUs, BBIYUCICHHS, HAOMIONEHUS MPOU3BOIUINCH
HETIPaBWIBHO WJIHM B X0JI€ paOOTHI M B OTYETE OOHAPYKUIIUCH
B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYEHHBIC B
HpeAbITyIIEM TYHKTE

MakcuManbHbIi 6a 3a Bce paboTs (8 paboT)

40
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5 OueHouHbIe cpeacTBA (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)

5.1. llpumepHasi TeMaTHKa pedepaTon

1. SHEPTETUYECKHUE PECYPCHI 3EMJIU:
a) BUJIbl DHEPTETHUECKUX PECYPCOB U HX 3aIachl.
0) MCII0JIB30BaHNE YHEPIETUUECKUX PECYPCOB;
2. TPAJIMLIMOHHBIE CITIOCOEBBI ITOJIYUEHW S SJIEKTPUYECKON SHEPTUU:
a) TEIJIOBBIE AIEKTPUUECKUE CTaHIUH;
0) TEIII03JIEKTPOLIEHTpAJIN;
B) I'MJIPABINYECKUE FIEKTPUUECKUE CTAaHIIUH;
T') THAPOAKKYMYJIUPYIOUINE HIEKTPHUECKUE CTAHIINH;
1) IPUIIMBHBIC SJIEKTPUUECKUE CTAHIIUH.
4.  ATOMHBIE 3JIEKTPUUECKHUE CTAHIINY;
5. TepmosinepHas sHepreTuKa
6. BOSMOXHBIE CITOCOBBI IPEOBPA3OBAHU S PA3JIMYHBIX BUJIOB DHEPI'MU B
SJIEKTPUYECKYVYIO:
a) MarHUTOTUIPOIMHAMUYECKHE TPEOOPa30BaHUSI SHEPTUU;
0) TepMOAJIEKTPHUECKUE TeHEPATOPHI;
B) TEPMOIMHUCCHOHHBIE T€HEPATOPHI;
I') JJIEKTPOXUMHUYECKHE TeHepaTopsl. JKuIKue v TBep/ble JIEKTPOIUTHI.
1) PaIuON30TOITHBIE HCTOYHUKH SHEPTHH;
€) reoTepMalIbHbIC JIEKTPOCTAHIINH;
) COJTHEYHBIE SJICKTPOCTAHIIHH;
3) BETPOBBIE AJIEKTPOCTAHLIUY;
1) UCTIOJIb30BaHUE MOPCKUX BO30OHOBIISIEMBIX PECYPCOB.
10. BozopoiHast 311€KTpO3HEpreTHKa
11. TPAHCIIOPT ODHEPTUU:
a) TPAHCIOPT SHEPIUU B HACTOSIIEM U OyayILEM;
0) Tpancnopt HepTH, Ta3a U yIs;
B) TPAHCHOPT TEIUIOTHI, BOJOPO/IA, IIEPHOTO TOILINBA;
12. TPAHCIIOPT DHEPI'MU:
a) TPAHCIIOPT 2JIEKTPUUECTBA;
0) nepenava FHEPrUM IPU MOBBILIEHHOM HanpskeHuu. JInauu anextponepenay (JIOII).
B) Ilepejaya SHepruu 0e3 MpOBOOB;
T') CBEpXIIPOBO/ISIIIE JTMHUH JIEKTPOTIepe1ad
13. DJIEKTPOSHEPI'ETUKA:
a) anekTpoldHepreTuka B Poccun;
0) NpUMEHEeHHE PIEKTPUUECKON SJHEPIHH B HAPOIHOM XO35HCTBE;
B) OTpEOICHNE INEKTPUUECKON SHEPTUU
T) TOHATHE 00 0O0BETUHEHHON DIIEKTPOIHEPTETHUECKON CHCTEME;
MpEeUMyIIecTBa OObETMHEHUS DJHEPTETHUECKIX CHCTEM.
14. BJIMAHUE TEXHUKU U SHEPT'ETUKU HA BUOCOEPY:
a) SHEpreTUKa U OKpy’Karolas cpesa.
0) pa3BuTHE YHEPTrEeTUUECKON TeXHUKHU. Ee BiusiHuE Ha YemoBeYecKoe O0IIECTBO U
OKpYXaroIyro cpeny. JDxosorusa. OxpaHa IpuUpoJIbl;

5.2. IlepeyeHb 1a00paTOPHBIX padoT
1. BonabT-aMiepHble XapaKTEepUCTUKA HEKOTOPBIX 3JIEMEHTOB 3JIEKTPUUECKOH 1eTH

2. AYX npocTeimx 3J1€MEHTOB JIEKTPHUECKON 1eTn
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10.

AMIunTynHbIe U ()a30Bble COOTHOIIEHUS B LIEISAX IEPEMEHHOIO TOKa
DNEKTPUUECKUN PE30HAHC

Tpexdasnblie nenu

ITepexoannbie nporneccel. Penakcanonnsle sBienust B RLC nensax

Hecunyconnanpabie TOKM U HanpspkeHus. ['apmonndeckuii ananu3. Dnekrpudeckue RC
U TPHI

Henunelinble nenu ¢ pe3uCTUBHBIMU 3JIEMEHTHI. Brinpsimurenu
Henunelinble nenu ¢ MHIyKTUBHOCTBIO

HekoTopble MeTOIbI HM3MEPCHHN MapaMeTpoB IIEMM M CHIHAJIa C HCIOJIb30BAHUEM
ocumutorpaga
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5.3. Bonpocsl K 3K3aMeHy

1.

o

10.

11.

12.

13.

14.

15.

DNEKTPOTEXHUKA M AJIEKTPOIHEPIreTHKA. DHEpPreTuka B KM3HU 4esioBeka. OCHOBHBIE
npo0sieMbl 3JIeKTpo3HepreTuku. CTPYKTypHasi cXeMa CHIJIOBOM AJIEKTPOIHEPIeTUKH U
9KOJIOTMUYECKHE TIPOOIIEMBI.

JIuneinble snexrtpudeckue uenu. llepemeHHslli TOK. MrHOBEHHOE M aMIUIUTYIHOE
3HaueHus. ®aza. PasHocth (da3. ['papuyeckoe mnpencrasinenue. CpemHUN TOK.
[elicTByrolee 3HaUEHNUE TOKA.

DOneMeHTHI U NapaMeTphl 3JEKTPUUYECKUX LENell NEPEeMEHHOro Toka. llenb ¢ akTHBHBIM
3JIEMEHTOM. Y paBHEHHE HANPSKEHUNU. Y PaBHEHUE MOIIHOCTH.

Iens ¢ maeanbHbIM WHAYKTUBHBIM 3JIEMEHTOM. YpPAaBHEHUS HaNpsHKEHUH M MOILIHOCTU
PeanpHas kaTylmka MHIYKTUBHOCTH.

[lenb ¢ EMKOCTHBIM 3JIEMEHTOM. Y PaBHEHUS HAIIPSKEHUN U MOLHOCTH.
[TocnenoBarenbHoe coenuuenne RLC sneMeHTOB. YpaBHeHUEe HampsikeHU. BekTopHas
auarpaMma. TpeyroJibHUKHA CONIPOTUBIICHUN, HAIIPSIKEHUN U MOIIHOCTEH.

Pe3sonanc  HanpspkeHuil.  YCnoBUSLT  BO3HMKHOBEHHsI  PE30HAHCA U OCHOBHBIE
XapaKTEPUCTUKU AJIEKTpUYECKOW 1enu. YacTOTHbIE 3aBUCHUMOCTH 3JIEKTPUYECKHX
xapakrepuctuk R,L,C- memnu.

[Mapamnensnoe coenqunenne RLC srnemMeHTOB. AKTHBHBIE M PEaKTHBHBIA TOKH.
[IpoBonumocTb. TpeyroJbHUKU TOKOB U IIPOBOAUMOCTEM.

Pe3onanc TokoB. WieanbHBIM M peanbHBIA ANEKTPUYECKUM KOHTYp. OcCOOEHHOCTH
pe30HaHca. DHEPreTHKa MPOLIECCOB B HI€AIbHOM KOHTYpE.

Tpexdazupie nenu. IlpuHOMI TOCTpPOEHU MHOTO(A3HBIX SICKTPUUECKUX CHUCTEM.
Coenunenue «3Be3fa». 4-X MpoBOAHAs 3JeKTpuyeckas cucremMa COOTHOLIEHUS MEXKIY
JUHEWHBIM U (a3HBIM HANpsHKCHHUSAMHU. PaBHOMepHas M HEpaBHOMEpHas Harpyska B
dazax norpedutens. HyneBoil mpoBo u ero 3HaueHue.

CoenuHeHne «3Be3a». TpexmpoBOAHBIE AJIEKTpUUECKHE cucTeMbl. CHMMeTpUuHas U
HECUMMETpUYHasi Harpy3ka B (azax mpuemnuka. [lepekoc ¢da3. OOpbIB B OJHOM H3
JUHENHBIX MpoBOJOB. OCHOBHBIE COOTHOLIEHHMS MEXAy HanpsbkeHusMu. KopoTkoe
3aMbIKaHMe B OJJHOM U3 (a3.

Coenunenne TpeyroibHUKOM. COOTHOIIEHHE MEXIY JMHEWHBIMU U (Da3sHBIMU TOKaMH.
MorttHOCTh Tpex(}a3HON CHCTEMBI.

OnekTpuueckas 1LeNb C  HEJIWHEHHBIM  MHJIYKTUBHBIM  3jeMeHToM. Kpubas
HaMarHW4MBaHUs W NETJIM TUCTEpe3uca KATYIIKUA CO CTaJbHBIM cepiaeyHukoM. llotepu
SHEPruM Ha TUCTEPE3UC U BUXpEBbIE TOKU. OCHOBHBIE OCOOEHHOCTH AJIEKTPOMArHUTHBIX
OpoIecCOB B IEMAX IEPEeMEHHOro TOKa C  HEIMHEeWHOW  Bebep-amrepHOi
xapaktepucTukoil.. Karymka ¢ cepaeuHukoM Kak IpeoOpazoBaTeslb CHUHYCOUIAIbHOTO
CUTHaJIa B HECUHYCOUJAIbHBIMN.

[lynbcupytromee marauutHoe mone. Tpanchopmarop. [lpununum pabGoTsl. OCHOBHBIE
xapakTepucTuku. CamoperyinpoBaHue. PeXuM XOJOCTOro XoJa M KOPOTKOIO
3ambikaHus. PaboTa npu Harpyske. ABTOTpancpopmarop.

MamuHbl nepeMeHHOro ToKa. Bpamaromeecss MarHuTHoe 1ojie.  ACHHXPOHHBIE
neuratend. [Ipuammn padotel. Ckonbkenne. CaMOperyupoBaHue.

16. Acunxpounnsiit apuratenb. [lyck nBurarens. Pesepc. M3meHeHne ckopocTu BpalleHHs

17.

18.

19.

poropa. OnHoda3Hblil ABUraTenb. BrimoueHue TpexdazHoro nBurareis B 0JHO(pA3HYIO

LEIb.

CunxponHslii reHeparop. llpuHumn pelictBus U ycTpoiicTBO. Peakuusa skops.

OO6paTuMOoCTh CUHXPOHHBIX MAalIUH. CUHXPOHHBIHM JIBUTaTENb.

OHeprertuueckue pecypcbl 3emun B Poccum. VX Buabl, 3amacel, HCIONb30BaHME.
Tennossie anexTpuaeckue ctanimu (TOC u TOLY).

Ilepenaua sHeprum Ha paccrosHue. ['uapasnudeckue snekrpuueckue cranuuu (I'9C).

[IpunuBHBIE U TUAPOAKKYMYIUPYIOIIME SJIEKTPOCTAHIUH.
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20. O0beMHEHHBIE YIIEKTPUIECKHE CUCTEMBI. ATOMHBIE d5iekTpocTaniiuu (ADC).

21. Dxonoruveckue mpooIeMbl TPOU3BOJICTBA, TPAHCTIOPTHUPOBKU U UCIIOJIb30BAHUS
AIEKTPOIHEPTHH.

22. MI'Jl —reneparopsl. TepMOIIEKTpUIECKHE TEHEPATOPHI.

23. TepM03MHCCHOHHBIE, STIEKTPOXUMHUECKHE, T€0TepMalIbHbIE, COJIHEYHbIE T'€HEPaTOPHI
ANEKTPUYECKOU SHEPIUH.

24. BopopoaHas ¥ TepMosIepHast dIeKTpodHepreTuka. [Ipo0iaemsbl U mepcrneKTUBbI
UCTIOJIb30BaHUSI.

5.3. Bonpocsl k 3auety
1. Jna mnocnenoBarenpHoi RLC-menu mepeMeHHOro TOKa JIOKa3aTh CIPaBEAJIMBOCTh

coornomenus U = Uy + U, + U; + .|

2. K HCTOYHHMKY NEpEMEHHOTO TOKa MOKIIOUEH PE3UCTOP C MOCIEI0BATEIBHO BKIIOUCHHBIM
KOHJleHcaTopoM. Kak M3MEHHTCS TOK B LENH, €CJIU: a) IOCIeA0BAaTEeNbHO IOAKIIOYaeTCs
KaTylllka HMHIYKTUBHOCTH; 0) 3akopaunBaercs KoHaeHcarop? Kak npu 3ToM u3MeHsercs
(ba30BbI CABUT MEXy TOKOM U HanpspKeHuem?

3. B nepazperBiennoit R,L,C — 1enu nepeMeHHOro TOKa BBIMOJHAETCA ycloBUEe X| > Xe.
[Toctpouts B 001IeM BHJE BEKTOpHYIO auarpamMmy. Kak oHa M3MEHMTCS, €CIIM 3aKOPOTHUTH: a)
KaTyIIKy WHIYKTHBHOCTH, 0) pe3uctop ?

4, [Toctpouts B 001IeM BUJE BEKTOPHYIO JUarpaMmy Uil KaTYIIKA MHAYKTUBHOCTH (
Ry, Ly) 1 konaeHcatopa C, coeIMHEHHBIX MapajuIeIbHO.
5. UneanpHas karymka wuHAyKTHBHOCTH (R)=0) u xkommencarop C  coeauHEHbBI

napajuyieJIbHO M TMOJKIIOUYEHbI K MCTOYHHMKY IMEPEeMEHHOro Toka. [Ipm HekoTopol yacTore v
MCTOYHHMKA MHUTAHMUS B LEMU HACTYIUJ pe30HaHC TOKOB? UeMy paBeH TOK B HEPa3BETBJICHHOM
yactu uenu? Kak onpeaeants MOMEHT pe3oHaHca?

6. Hns pasBerBienHoil RLC-menm  1mokasaTh CHpaBeVIMBOCTH  COOTHOIICHHS

=T+ G+T+

7. B 1ienu u3 napayuieIbHO COSTUHEHHBIX aKTHBHOTO CONPOTHBICHHS R, MHAYKTHBHOCTH L
u emkoctu C Toku coorBercTBeHHO paBHbl 120, 150 u 40A. Bpruuciauth oOmuil TOK U
KOA((HUILIMEHT MOUTHOCTH JJIsl BCEH LIeTH.

8. Karymka ¢ WHAYKTHBHOCTBIO L W akTUBHBIM COMNpOTHBICHHEM R coequHEeHbI
MOCIIEZIOBATEIbHO ¢ KOHJeHcaTopoM emkocth C, W 3Ta Ienb MOJAKIOYEHA K HCTOYHHKY
MepeMeHHOro Toka, [Ipu HEKOTOpoW yacToTe B IEMU HACTYNMWJI pe3oHaHC HampspkeHuit? Kak
OTIPE/ICTUTh MOMEHT PE30HAHCA B TIETTH?

9. B nocnenosarensnyto R,L,C- nens BimoueH ammnepMeTp. YTo nmokaxet npudop, eciu
IpY U3MEHEHUHM 4YacTOThl MUTAaHUS IPU L= VLo B LENu HacTynuia pe3oHaHc? Kak m3meHuTcs
NOKa3aHWe amIepMeTpa Npu: a) NOpu 3akopauuBaHud R ; ©0) 3akopauuBanuun C; B)
3akopaunBanuu L? Kak n3aMeHuTCs ipu 5TOM 1moTpedisieMas MOITHOCT ?

10. Kak noBnuser yBenMueHHWE aKTHBHOI'O CONPOTHBIICHHMS Ha PE30HAHCHBIE KPUBBIE B
nocnenoBarenbHoM R,L,C — koHTYpe?

11. B 1yem onacHOCTB pe3oHaHCa HallpsHKEHUH, €CJIM OH HACTYNAET HENPEAYCMOTPEHHO?

5.3 [lepeyens TeCTOBBIX 3aIaHUI N0 AUCHUILIHHE DJIEKTPOTEXHUKA

1. Cpennee, 1eiicTByolIee 3HAYEHHS NepeMeHHOro Toka. KommiekcHbie yncia.
IlepeMeHHBII 2JIEKTPHYECKUH TOK. AKTHBHOE M PeaKTHBHbIE CONPOTHBJICHHS B HENsAX
NepeMeHHOro TOKAa.

1.1 OmpenenuTh amIUIMTyJHOE W OEHCTBYIOIEEe 3HAUYCHHS CHHYCOMJAIBHOIO HANPSDKEHUS, €CIU €ro
cpennee 3Hayenne Ug,=198B.

1.2 Vicxopas u3 BeIpaXEeHUS Ui MTHOBEHHOTO 3Ha4deHus Toka i=14,1 sin(wt+m/6), 3anucaTh BBIpa>KeHUS
JUTS IEHCTBYIOIIEr0 3HAYSHUS TOKA B KOMIUIEKCHOM BHJIE.
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1.3 Hanucats BbIpakeHHE [l MTHOBEHHOTO 3HAUEHUs CHHYCOHM/IAJbHOIO TOKA, KOMILIEKCHAs aMILTUTY/a
kotoporo |, =10e7%,

1.4 Konnencarop eMkocThio C MOKIIOYEH K HICTOYHHKY TIEPEMEHHOT0 ToKa. Kak M3MEHUTCS TOK, €CIH :
a) TIOJIKITIOYHTh MApAICTHHO €My KOHJIEHCATOP TOM e eMKOCTH; 0) BKIIIOYHTH MOCIECIOBATENLHO C HUM
KOHJIEHCATOP TOM 5K€ eMKOCTH?

1.5 3anucatp BeIpaKeHUE A5l KOMIUICKCHOM aMILTUTY Ikl ToKa 1;= 15 sin ot+m/2)A.

1.6 Onpenenuts TOK paBHBIH cymMme TOKOB 1= (3+) 4) u i,= (2+4j). CyMMapHbIil TOK NMPEJCTaBUThH B
MMOKa3aTeIbHOM (hopMe 3aInCH.

1.7 MruoBennoe 3Hauenue Toka B mernn i=100 sinot+n/2 A. Haiitu ero cpenHee 3Ha4YeHHe 3a: a)
MOJIOBUHY TEPHOa, 0) Iepro BpEMEHH.

1.8 MrHOBEHHBIC 3HAYCHHS ABYX NIEPEMEHHBIX TOKOB 3aaHbI ypaBHeHMsMH: i;= 50 sin(wt+0%) A u i,= 50
sin(wt+90°%) A. HaiiT aHamMTHIECKH BBIPaKEHHUE [UTS CyMMAapHOTO TOKA.

1.9 IlocnemoBaTelbHO C JIAMIIOM HaKaJIMBaHHMS BKIIOYCH KOHICHCATOP MEPEeMEHHON eMKocTH. Kak
W3MEHHTCS HAKaM JIaMIIbI, €CJIM: a) HEe MEHsS BXOJAHOE HaNpsDKEHUE YBEIHMYUTHh €MKOCTh KOHJIIEHCATOPa;
0) He MeHsIsl EMKOCTh KOHJICHCATOPA U BXOJIHOE HANPSDKEHHE YBEIMIHTh YACTOTY BXOJJHOTO CHTHANA

1.10 3/C, Bo3HMKaroNIas TMPU BpalICHUHd PAMKH B OJHOPOJHOM MArHUTHOM TIOJE€ H3MEHSCTCS 10 3aKOHY
e=12sin100t. Ompenenuth : a)amrmiutyanoe 3Hauenue IJIC; 6) neitctByromiee 3Hauenue ODJ[C; B)
MIEPHUO/ U 4aCTOTy TOKa; ) MrHoBeHHoe 3HaueHue D/[C npu t=0,01s.

1.11 Kak W3MCHUTCS WHAYKTHUBHOE COMPOTHBICHHE KATYIIKH WHIYKTHBHOCTH, €CJIM €€ BKIIOYHTL B IICIb
MepeMeHHOoro Toka ¢ yactotoit 10kru BMecto 50I'1?

1.12 Kak u3MEHHTCS eMKOCTHOE COTIPOTUBIIEHUE KOHACHCATOPA, €CIIH €T0 BKIIFOUUTH B IETb MIEPEMEHHOTO TOKa
¢ gactoroit 10 x['t BMecTo 50I'1?

1.13 Kougencatop emkoctbio C MOAKIIOYEH K HMCTOYHHKY TIEPEMEHHOro Toka. Kak H3MEHUTCS TOK B
KOHJIEHCATOpE, €CIHM: a) BKIIOYHTH MapajulebHO €My KOHICHCATOp TOW K€ €MKOCTH; 0) BKIIOYHUTH
MOCJIEeIOBATENILHO C HUM KOHJICHCATOP TOW e EMKOCTH; B) €CJIM KOHJCHCATOP MOJIKIIOYUTh K UICTOUYHHKY
MOCTOSIHHOTO TOKA TOTO K& HAMPSHKCHHS.

1.14 K xarymike WHIYKTHBHOCTH NPWIOXKEHO HaIpsDKEHHE TMepeMeHHOro Toka dactoro vL=100I'm u
neiictByronmM 3HadenneM U=50B mpm wmakcumanpHOM 3HaueHnmn Toka 1p,=2,5 A. Omnpenenutsb
WHIYKTHBHOCTH KaTYIIKU ( aKTUBHBIM COITPOTHBIICHUEM KaTYIIIKH MPEHEOPEYb).

1.15 K karymke HHIYKTHBHOCTH TNpHiokeHO Hanpspkenne U=0,3 sin314t. B momeHT Bpemenu t=T/2
MTHOBEHHOE 3HavyeHHe Toka | =0,5A. 3amucaTh BBIpaKEHHE JUIS MIHOBEHHOTO 3HAYEHHs TOKa,
MOCTPOUTh TPa(UKN M3MEHEHHS 3TUX BEIMYMH BO BPEMEHH, OMPEICNIUTh 3HAYEHUE WHIYKTHBHOCTH U
PEaKTHBHYIO MOITHOCTb.

1.16 Tlo pesucropy compotuBieHrneM R=200m mpoxoautr Tok | =0,75 Sinowt A. Onpenenuts MOIIHOCTS,
AMIINIMUTYJHOC U ]leﬁCTByIOHIee SHAQYCHUA MNAACHHUA HAIPSAIKCHUA Ha PE3UCTOPE, 3alrCaTbh BBIPAKCHUC
MTHOBEHHOTO 3HAUCHHS 3TOTO HAMPSDKEHHS M MOCTPOWUTH BEKTOPHYIO JUArpaMMy TOKa M HANPSHKCHHS
s t=0.

1.17.B nenb mepeMEeHHOro TOKa MOCJe0BaTeIbHO BKJIFOUCHBI /[Ba pe3rcTOpa, TOK U3MEHSETCs 10 3aKOHY |
=0,2 sin(628t-/4)A. TlorpebasieMass ©MU MOIMHOCTE P=2,7BT, mpuueM Ha HEPBOM pE3UCTOPE OHA
cocraisieT 2/3 Bceit MomHOCTH. OnpeeNiTh COMPOTHBICHHUS PE3UCTOPOB, 3aMKCaTh 3aKOH M3MEHEHHS
HANPsDKEHUSI HAa KaXJIOM M3 HUX. [lOCTpOUTH BEKTOPHYIO aHarpammy JUisi MOMeHTa BpeMeHu t=0 u
OTIPEJICJIUThH MIEPUO/] CUTHAIA.

2. MocaenoBartenbHoe coequHenue R,L,C- asiemenToB. Pe3oHanc HanpsiskeHu i

2.1 Jlns nocnenosatensHoit RLC-menu 1moka3ath crpaBeyIMBOCTh cooTHomeHus: U=U;
+U, +Usz ......

2.2 JIns Hepa3BETBJIEHHOM 1IEMM TIEPEMEHHOrO TOKA, COJEpkKalled aKTUBHOE U
peakTuBHble comnpotuBieHus R=4om, X =150m, Xc=120M, ompeneauts MOIHOE
COIIPOTHBIIEHUE U TOK B Lienu. [lens HaxoauTcs o HanpskeHueM paBHbeiM 110B.

2.3 MrHoBeHHOEe 3HAueHHE MPHUIOKEHHOro K Iienu HamnpspkeHus U= 310 sinot.
Onpenenutb TOK, NEUCTBYIOIIEE 3HAUCHHE HANPSHKEHHUS, aKTUBHYIO, PEAKTUBHYIO WU
MOJTHYIO MOIIHOCTH HepasBeTBieHHOM R,L,C- nenu, ecnmu R=4om, X;=7om u Xc=100m.

24 B HCPA3BCTBJICHHYIO JJICKTPHYCCKYIO LCIb IMEPEMCHHOIO TOKAa C HANPSXKCHUEM
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110B npu yacrore S0I'UBKIIIOYEHA KaTylIka ¢ MHIAYKTUBHOCTbIO 9MI'H M aKTUBHBIM
conpotusieHneM 40m. Onpenennts UHIYKTUBHOE CONPOTUBIICHUE KaTYLIKH, MaJCHUE
HalpsDKeHWs Ha AaKTUBHOW M pEaKTHMBHOM 4YacTAX KaTyIIKM, a TakXe 3HEprulo,
notpelisieMyro 1emnbko 3a Bpems S0c.

2.5 JUis  Hepa3BETBIEHHOW LENHM IEPEMEHHOrO0 TOKAa ONPENENIUTh  aKTUBHYIO,
PEAKTUBHYIO U IOJHYK MOIIHOCTH, KOA(Q(QHUIMEHT MOIIHOCTH. V3BeCTHBI aKTHBHOE U
UHIYKTUBHOE conpoTuBieHus R=X|=30wm, a Takke najeHue HaupssKeHUs! Ha aKTUBHOM
yactu nenu Ug=60B.

2.6 K uncTouHMKY NEpeMEeHHOro TOKa NOJKIIOUEH PpE3UCTOp C IOCIENI0BATEIBHO
BKJIFOUEHHBIM KOHJeHcaTopoM. Kak M3MEHUTCS TOK B LIENH, €CJIU: a) IOCJIEI0BATEILHO
MOJIKIIIOYAETCs] KaTyllKa WHAYKTUBHOCTH; 0) 3akopaumBaercs KoHjaeHcarop? Kak mpu
3TOM U3MeHsAETCs (Pa30BbIi CABUT MEKAY TOKOM U HampspKeHuem?

2.7 B nepasserBnennoi R,L,C — nenu Bemonnserca ycnosue X > X IToctpouts B
obimeM BHJE BEKTOpPHYI JuarpamMMmy. Kak OHa M3MEHHTCS, €CIM 3aKOpOTHTh: a)
KaTyLIKy UHAYKTUBHOCTH, 0) pe3ucrop?

2.8 MoXHO 1M 3aMeHUTh HHAYKTUBHOCTh L u emkocte C 0IHOW SKBHBaJICHTHOU
UHIYKTUBHOCTBIO?

2.9 WNwmeercss nu paznauuue B NPUMEHEHMHM 3akoHOB Kupxroda nias MrHOBEHHBIX U
JEUCTBYIOIMX 3HAYEHNUI TOKOB U HaNPSyKEHUI?

2.10 Tlouemy mnocTpoeHMe BEKTOPHOH  [IuMAarpaMMbl  HOCIENOBATENbHON  ILenu
PEKOMEHYETCSI HAUMHATh C BEKTOpa TOKa?

2.11 Karymka ¢ HHIYKTMBHOCTBIO L M aKkTHBHBIM CONPOTHMBIEHHMEM R COEIMHEHBI
IIOCJIEZI0BATEIBHO C KOHJIEHCATOPOM eMKOCTH C, U 3Ta 1eNb MOAKII0YEHA K UICTOYHUKY
IIEPEMEHHOT0 TOKa, IIpy HEKOTOPOM YacTOTE B LENU HACTYIHJI PE30HAHC HAIPSIKCHUMH.
Kak ornpenenuts MOMEHT pe30oHaHca B Lienu?

212 B nocnefoBarenbHyo R,L,C- nenp BkiItoyeH ammepmerp. YTo mokakeT mpuodop,
€CJIM MPU U3MEHEHUM YacTOThl MUTAHUSA IPU L= Lo B LENU HacTynui pe3oHaHc? Kax
M3MEHUTCS MOKa3aHUe aMIlepMeTpa IpU: a) Mpu 3akopauyuBaHuu R ; 0) 3akopaunBaHuu
C; B) 3akopauuBanuu L. Kak uamMenurcs npu 3ToM norpediasiemast MOUTHOCTh?

2.13 Ot kakux BeIMYMH 3aBMCUT KPyTH3HA pe30oHaHCHBIX kpuBbixU| (V), Uc(v), 1(v)?

2.14 Kax onpenenuTh MHAYKTUBHOE M AKTUBHOE CONPOTHBIIEHHS KAaTYIIKH, HCIIONb3Yys
PEXUM pe30HAHCA HATIPSKEHUN?

2.15 Kakoii Bun OymyT UMeTh Pe30HAHCHBIE KPUBLIE, €CIM TocaenoBarensuyo R,L,C —
enb MATAaTh NEPEMEHHBIM TOKOM HE OT MCTOYHHKA HAaIIPSKCHUSA (UBX:const), a oT
ucrouHuka Toka (l=const)?

2.16 Kak u3MeHHTCS NEpPUOJ M YACTOTA COOCTBEHHBIX Konebanuii LC- KOHTypa, ECITH €ro
WHIYKTUBHOCTH yBenn4uTh B 10 pa3, a eMKOCTh yMEHBIIUTS B 2,5 paza?

2.17 Kak nosnuseT yBeluYeHHE aKTHBHOTO CONPOTUBJICHHUS HA PE30OHAHCHBIE KPUBLIE B
nocnegoBarenbHoM R,L,C — koHType?

3. Mapanaennbnoe coennHenne R,L,C —s1emenToB. Pe3oHaHC TOKOB.

3.1 [TocTpouTh B 00IIIEM BHIC BEKTOPHBIC THArPaMMbl TOKOB U HATIPSHKESHHIMA JIJIsI
napauIeIbHBIX COCMHEHHA:
a) peaucropa R u karymku nanyktuBHOCTH (Li,RK);
0) pesucropa R u konzaencaropa C ¢ mociaeoBaTeIbHO COSTMHEHHBIM PE3UCTOpOM Ry;
B) Karymiku nHIyKTuBHOCTH ( Ry, L) 1 koHmencatopa C.
3.2 UneanvHas katymka nHIYKTUBHOCTH (Rk=0) 1 konnencaTop C coeTMHEHBI TapauIeIbHO
Y MOJIKJTFOYCHBI K HCTOYHHMKY MIEPEMEHHOT0 TOKa. [Ipr HEKOTOPO# 4acTOTe L UCTOYHHUKA
MUTaHKS B IEMIH HACTYITUI Pe30HAHC TOKOB. UeMy paBeH TOK B HEpa3BETBICHHOW YacTh
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nenu? Kak onpenenuTs MOMEHT pe3oHaHca?
3.3 Jlna pa3serBnenHoit RLC-menmn  SKCnepuMEHTAIIBHO JOKa3aTh  CIIPaBEIJIUBOCTh

cootHomrenuss [ =1+, +....

3.4 CymecTtByloT 51 (PU3UYECKH B KaXIOH W3 MapalyIeIbHBIX BETBEH aKTUBHBIA H
PEaKTUBHBIN TOKH?

3.5 K uHcTouHHMKY mepeMeHHOro TOKa MPUCOECIUHEHBbl MapajulebHO  aKTUBHOE
conportusiieHne R n muaykrusHoe X;=2.160M. Omnpenenutb conpoTusieHue R, eciau
00mmuii Tok B 2 paza 00bllIe TOKa WHIYKTUBHOU BETBH.

3.6 B nenwu u3 napamienbHO COSTMHEHHBIX aKTUBHOTO CONPOTUBIIEHUS R, MHAYKTUBHOCTH L
n emkoct C Toku coorBercTBeHHO paBHBI 120, 150 u 40A. Beruncnuth oOmuil TOK U
KOA((HUIIUEHT MOITHOCTH JIJIsl BCEH IICTIH.

3.7 Tlpu kakux YCJOBMSIX 4YacTOTa PE30HAHCA TOKOB COBIIAJAEeT C YacTOTOW pe3oHaHca
HaNpsHKEHUN?

3.8 Ilpu KakuX ycIOBUSIX U COOTHOLICHUSIX MEXIY MapaMeTpaMu MapajljieIbHOro KOHTypa B
HEM HEBO3MOKEH PEXXHUM pe30HaHca?

3.9 Uro Takoe cOOCTBEHHBIN PE30HAHC HHAYKTUBHOCTH?

3.10 a) ['ne ucnonw3yercs siBIeHUE Pe30HAHCA TOKOB?

0) [ToTpebnsiercs mu 3HEPrusi KOHTYPOM IMPHU PE30HAHCE TOKOB, €CIIH KOHTYP HE

UMEET aKTHBHOTO COTIPOTHBIICHUS?

B) Kak n3menurcs obiee cCOonpoTUBICHUE KOHTYpa MPU YMEHBIIICHHH aKTUBHOTO

COIPOTHBIICHUS KAaTyIIKA WHAYKTUBHOCTH B PEXKHME PE30HAHCA TOKOB?

3.11 ITocTpouTh YaCTOTHYIO 3aBUCUMOCTD IOJTHOTO COMPOTHBICHUS Zyourypa= f(L). Cunrars,

YTO aKTUBHOE COMPOTUBJICHHE KOHTYpa paBHO HYIO, @ L 1 C 3JIeMEHThI BKITFOYCHBI

napauieNbHoO.

3.12 a) KakoBbI XapakTepHble 0OCOOCHHOCTH peXUMa pe30HaHCa TOKOB?

6) Kakumu npubopamu npoiie Bcero 3aduKCUpOBaTh COCTOSIHUE PE30HAHCa B
napajuieIbHOM KOHTYype?

Tpexda3zubie nenu. Coeqnnenue” 3se3aa”

4.1 Onpenenurs Mraosennsie 3Hadenus JJIC B pasax A u B cumMeTpuuHOii TpexasHoii
cuctemsl, eciu B (haze C 37C paBHA HYIIO.

4.2 Belpasuth B TOKazaTedbHOM M anrebpamdeckoif (opmax komruiekcubie DJIC
CUMMETPHUYHOM TpeXx(ha3HOM CHCTEMBI, IPUHSIB HavabHYI0 (ha3y paBHOU 7/2 B dase A.

4.3 B Kakux cily4asx NPMMEHSAT Ha TPaKTHKE TPEXIMPOBOAHYIO CHCTEMY JUISl IPHEMHHMKOB
SHEPTUH, COETMHEHHBIX 3BE3101?

4.4 Kax n3MeHATCS TOKM B TPEXIPOBOJHON CHCTEME TIPH OOPBIBE OJHOTO M3 JMHEHHBIX
MPOBOIOB?

4.5 Kak u3MeHATCS TOKH B TPEXIIPOBOAHON CHCTEME IPU KOPOTKOM 3aMBIKAHUM OJHOM W3
haz?

4.6 K TpexdasHOi ceTH NOAKIIOYEHAa DPABHOMEPHAS HArPy3Ka, COEIMHEHHAs IO CXEME
“3pe3na”’. Ammepmetp BkiIroueH B (pasy C. Kak nu3meHsTCs ero mokazanus mpu oOphIBE B
daze A?

4.7 O6bsAcHUTb, TOYEMY B HEHTPAIBbHOM MNPOBOJE YETHIPEXIIPOBOMHON CHUCTEMBI HE
YCTaHaBIIMBAIOT IPEJOXPAHUTEIL U CEUEHHUE €70 MEHBILIE CEUEHUS JINHENHBIX IIPOBOJIOB.

4.8 Tosicauts, noyeMy Tpex(asHblii JBUraTeIh MOKHO BKIIOYATh B TpeX(asHyr CETh Oe3
HEUTpPaJIBLHOIrO MpoBoAa?

49B ¢azsax A, B um C mnpueMHUKa DHEPIMH, IIOAKIKOYEHHOTO K Tpexda3Hoi
YeTHIPEXITPOBOTHOW CETH, JCHCTBYIONIME 3HAYCHHS TOKOB COOTBETCTBEHHO paBHBI 10,
30 u 5SA.OnpenenuTh TOK B HEHTPAIBHOM MTPOBOJIE, €CJIA Harpy3Ka akTUBHAsL.

4.10 Jlist TpexazHoH, TPEXIPOBOAHON CHCTEMBI (COEIMHEHHE «3BE3/A») I0KA3aTh
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CIIPaBCAJIMBOCTb COOTHOIICHU U,v = \/§U¢

4.11 ITpoieMOHCTPUPOBATH SBJIEHHUE Mepekoca (as.

5. Tpexdasubie nenu. CoeuHeHne “ TPEyroJbHUK.

5.1 Onpenenuts MMHEHHBIE TOKK W MOIHYIO MOTPEGIAEMYIO MOIHOCTD IPHMEMHUKOM
SHEPIUU OT UCTOUYHHUKA TPeX(Ha3HOTO TOKA C ACUCTBYIOUIMM 3HAYCHUEM JINHEHHOTO
Hanpsbkenus 127B, ecnu monHoe conpotusienue ¢aszel cocraniser 490m. [Tpuemuuk
SHEPIUU COEJUMHEH MO CXeMe ““ TPEYroJIbHUK .

5.2 Bo CKOJIBKO pa3 BO3PACTyT JIMHENHBIE TOKH, ECITM IPHEMHMK SHEPTUHU MIEPECOETUHHUTE
CO CXEMBI 3B€3/Ibl HA CXEMY TPEYTOJIbHUK?

5.3 Jiis tpexdasHoli cHucTeMbl (COCTUHEHUE «TPEYrOJbHUK») M0Ka3aTh CIPABEIIMBOCTh
cootHomrenust |, = \/§ |¢ .

5.4 JIuneitnple  Hampsixkenus —reHepatopa  paBHbl  380B.  IlpueMHHMK  coeaMHEH
TPEYroJbHUKOM C comnpoTuBieHussMu 6, 6 u 12 Owm. CompoTuBIEHHS NPOBOJIOB
oIMHAKOBEI U paBHBI 1| OM. OnpenenuTs Ga3HbIe U TMHEWHBIC TOKU IIPUEMHUKA.

5.5 B Tpex(asHyro ceThb ¢ JEHCTBYIOIIMM 3HAUYEHUEM JIMHEHHOro Hampskenus 120B
BKJIIOUEHBI JIAMITbI HaKaJIMBaHUS, COSJAMHEHHBIE [0 CXEME TPEYTrOJIbHUK C paBHOMEPHOM
Harpyskoil. [Torpebnsiemas momHocTh coctapiger P=3,6 kBt. OnpenenuTs 4uCiIo Jiamil
B KaXKI0H (haze, eciii MOIIHOCTb KaXk/10i 1amnbl paBHa 40BrT.

5.6 Tpu KaTymku MHIYKTHBHOCTH, Kak[as C aKTHUBHBIM cONpOTUBJIeHHeM 1,5 OMm u
WHAYKTUBHBIM 2 OM, IPUCOEIMHEHBI TPEYTOJbHUKOM K TpeX(a3HOW CeTH C JTMHEHHBIM
HanpspkeaneM 220 B. Bpruucnuth ¢asHple W JUHEWHBIE TOKH, a TaK)Ke AaKTUBHYIO
MOIIIHOCTh BCEH LIEMH.

5.7 ®a3bl IpueMHMKA COEIMHEHBI TPEYTONLHUKOM U UMEIOT PAaBHOMEPHYIO Harpysky. Kak
M3MEHSTCS (pa3HbIe TOKH M HANPSDKEHUS, €CIIM POHU301Iesl 00pBIB OJHOTO M3 JTHMHEHHBIX
MPOBOIOB?

5.8 O6MoTKH  Tpex(azHOro CHMMETPUUHOTO TEHEpaTopa COEJAMHEHBI 1O  CXEMe
TpeyroJabHUK. UeMy paBeH TOK B 0OMOTKax reHeparopa’?

5.9 K tpexdasnoii ceTH MNOAKIIOYEHA PABHOMEpHAs HArpy3Ka II0 CXEME TPEyrOJbHHK.
Awmnepmetp BkitodeH B pa3y C. Kak nusmenstes ero nokasanus npu oopsise B ¢aze A?

5.10 PaBHOMepHas Harpy3Ka COEIMHEHA 110 CXEME TPEYTONbHUK, M K HEl ¢ HOMOIIBIO
kabensi moABeAeHO TpexdazHoe HampspkeHue, mo (uinam kabens MPOXOIAT JTWHEHHBIE
Toku. Co3aeTcst in BOKPYT Kabesss MarHuTHOE ToJie?

5.11 3amucarth COOTHONICHUS MEXIy (asHBIMH W JIMHCWHBIMH TOKAaMH TIPH
COCMHEHUHT ¢ba3 MpUEMHUKA o cxeme TPEYrOIBHUK
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JIucT BHeceHMSI N3MEHEHUH

JlonoHeH s ¥ U3MEHEHHS B pa00YyIO IPOrPaMMy JAUCIHIIIHHBL
na 2020/2021 y4eGHbIii TO1

B nporpaMMy BHOCATCS CIIEIYIOIINE U3MEHEHUS:
1. OGHOBIEHBI TUTYJIbHBIE JTUCTHI pabodeil mporpammbl, (pOHIa OLIEHOYHBIX CPEICTB B

CBS3M C U3MEHEHHEM BEJOMCTBEHHOM MPUHAIICKHOCTH — MHHHUCTEPCTBY MPOCBELICHUS
Poccuiickoit @enepanuu.

2. O6noBiieHa u cornacoBana ¢ Hayunoit 6mOmmotexoit KI'TIY um. B.II. AcradneBa

«Kapra nureparypHoro oobecredeHus (BKIOYas OSJICKTPOHHBIE PECYpPCHI)», COAEpIKalas
OCHOBHYIO U JIONOJHUTENBHYIO JIUTEPATypy, COBPEMEHHbIE MPpodeccruoHaIbHbIe 0a3bl JAHHBIX U
MH(POPMAIMOHHBIE CIPABOYHBIE CHCTEMBI.

3. Oo6nosnena «Kapra marepuaabHO-TEXHHMYECKOW Oa3bl JUCHUILIMHBD, BKIIIOYAIOIIAsS

ayIUTOPUM JUISl TPOBEICHUS 3aHATHN JIEKIIMOHHOTO THIA, 3aHATHM CEMHUHAPCKOIr0 THIIA,
KYPCOBOTO NMPOEKTUPOBAHUS (BBHIMOJHEHHUS KYPCOBBIX PalOT), TPYNIOBBIX U WHAUBHIYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTeCTallly, TOMELIEHUs
Ui caMocToATeIbHOU paboThl oOyuaromuxcs B KITIY um. B.IL. ActadpeBa) m KOMILIEKC
JUIEH3UOHHOTO U CBOOOIHO PAaCHpPOCTPaHIEMOr0 MPOrpaMMHOT0 0OeCTIeYeHHsI.

[TporpamMma nepecMoTpeHa u 0100peHa Ha 3acenanuu kadenpsr Tull
«06 »_05 2020 r., mporokon Ne_ 5

BHeceHHBIE MI3MEHEHUS YTBCPIKAALO:

3aBeyromnuit kadeapoit oo C.B. bopTHoBCKMit

Ono6peno HMCC(H)
WHcTtuTyTa MareMaTuku, GU3MKU U HHPOPMATUKU

«20»_05 2020 r., mpotokoi Ne_8

[Ipencenarens A5 C.B. bopTHOBCKMi1

36



JIucT BHeceHMsI N3MEHEHU

JIOOJIHEHHS. ¥ K3MEHEHHS B Pa00YYIO IPOrPaMMy JTUCIUAILUIAHBL
na 2021/2022 y4eGHbIii 01

B mporpaMMy BHOCSTCS CIIEIYIOIINE U3MEHEHUS:
1. O6HoBneHna u cornmacoBana ¢ Hayunoit Oombmuorexort KI'TIY um. B.II. AcrtadbeBa

«Kapra nureparypHoro oobecredeHus (BKIOYas OSJICKTPOHHBIE PECYpPCHI)», COJAEpIKalas
OCHOBHYIO U JIOTIOJHUTEIBHYIO JINTEpaTypy, COBpEMEHHbIE MPO(hecCHOHANbHBIE 0a3bl JAHHBIX U
MH(OPMAIMOHHbIE CIIPABOYHBIE CUCTEMBI.

2. O6noBnena «Kapra MaTepuanbHO-TEXHUYECKOH 0a3bl MUCHMIUIMHBD), BKIIOYAIONIAs

ayIUTOPUM JUISl TMPOBEICHUS 3aHATHN JIEKIMOHHOTO THIMA, 3aHATHM CEMHUHAPCKOIO THIIA,
KYpPCOBOT'O MPOEKTUPOBAHUS (BBINOJHEHUSI KYPCOBBIX PadOT), TPYNIOBBIX U MHAUBUIYaTbHBIX
KOHCYJIbTAIIUM, TEKYILETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTALMH, TOMEILCHHS
Ui caMocToATeabHOW paboThl oOydaromuxcs B KITIY um. B.IL. ActadpeBa) u KOMILIEKC
JTUIEH3UOHHOTO U CBOOOIHO PAaCHPOCTPAHSIEMOr0 MPOrpaMMHOT0 0OecTieYeHHsI.

[TporpamMma nepecMoTpeHa u 000peHa Ha 3acenanuu kadeapsr Tull
«12» 05 2021 r., mporokoa Ne_ 7

Bnecennbie u3MeHeHUs YTBCPIKAALO:

3aBenyronuit kadeapoit oo C.B. bopTHoBCcKkHit

Ono6peno HMCC(H)
WHcTtuTyTa MareMaTuku, GU3MKU U HHPOPMATUKU

«21»_05 2021 r., mpotokoma Ne_7

[Ipencenarens A5 C.B. bopTHOBCKMi1
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JIucT BHeceHMsI N3MEHEHU

JloTmoJTHEeHU ST M U3MEHEHHUS B pa00Uyr0 MPOrpaMMy TUCHUTLTMHBIHA
2022/2023 y4eOHbIi TO

B nporpamMMy BHOCSITCS CIICAYIONIME U3MEHECHUS:
1. OGHoBneHna u cornmacoBana ¢ Hayunoit Oombmmorexoit KI'TIY um. B.II. AcradneBa

«Kapra nureparypHOoro ooOecnedeHus (BKIOYAs DJICKTPOHHBIC PECypChl)», COJEpIKallas OCHOBHYIO U
JIOTIOJTHUTEBHYIO JIUTEPATypy, COBPEMEHHBIE Npo(decCHoHambHbIe 0a3bl NaHHBIX W WH()OPMAIMOHHBIC
CIPAaBOYHBIE CUCTEMBI.

2. O6HoBneHa «Kapra MaTepraibHO-TEXHHUECKOW 0a3bl TUCIMILTHHBDY, BKIFOYAONIAst ayAUTOPHH JIJIsI

MPOBEICHUS 3aHATUM JICKUMOHHOIO THUIA, 3aHSATUA CEMUHAPCKOrO THUIIA, KYypCOBOTO MPOCKTUPOBAHUS
(BBIMOJTHEHUS KYpPCOBBIX paboOT), TPYIIOBBIX M HHAWUBUIAYATbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS
YCTIIEBACMOCTH M IMPOMEKYTOYHOHN aTTECTAI[H, TOMEIICHUS JIJIi CAMOCTOSITEIILHOW paboThl 00yUJaOIUXCsl B
KTTIY um. B.I1. ActadpeBa U KOMIUICKC JIMIICH3MOHHOTO ¥ CBOOOJHO PACIPOCTPAHIEMOTO MPOTPAMMHOIO
obecrieueHus.

[TporpamMma nepecMoTpeHa u 000peHa Ha 3acenanuu kadeapsl Tull
«11» 05 2022 r., mporokoa Ne_ 7

BHeceHHBIE MI3MEHEHUS YTBCPIKAALO:

3aBeyronuit kadeapoit 75 C.B. BopTHoBCKMit

Ono6peno HMCC(H)
WHcTtuTyTa MareMaTuku, GU3MKU U HHPOPMATUKU

«12 »_05 2022 r., mpotokon Ne_8

[Ipencenarens C.B32BoprHoBCKnit
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JIucr BHeceHHSI H3MEHEeH U

JIONIOJTHEHUST ¥ U3MEHEHHUS B pab0UyIO MPOrpaMMy JTUCIUILTHHBIHA
2023/2024 yuebHnblit roj

B nporpammy BHOCSITCSI ClIeIyIOLINE U3MCHEHHS:
1. O6noBnena u cornacoBana ¢ Hayunoit 6mbmmorexorr KITIY um. B.II. AcradneBa

«Kapra nurtepatypHOoro ooOecnedeHus (BKIOYAs SJICKTPOHHBIE PECypChl)», COJEpIKalas OCHOBHYIO U
JIOTIOJTHUTEBHYIO JINTEPATypy, COBPEMEHHBbIE Npo(decCHoHanbHbIe 0a3bl NaHHBIX W WH()OPMAIUOHHBIC
CIPAaBOYHBIE CUCTEMBI.

2. O6HoBnena «Kapra MarepraibHO-TEXHHUECKOW 0a3bl TUCIMIUTMHBIY, BKIFOYAONIAs ayAUTOPHH JIJIsI

MPOBEACHUS 3aHATUM JIEKIIMOHHOI'O THIIA, 3aHATHM CEMHHApCKOr0 THIA, KYpPCOBOIO MPOEKTHUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX pabOT), TPYNMOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOIS
YCI€Ba€MOCTHU U HpOMG)I(}ITOqHOﬁ arrecrannuu, MOMCIICHUS IJIA CaMOCTOSITSIIFHOM pa6OTI)I 06yqafom1/1xc;1 B
KTTIY um. B.II. ActadneBa U KOMIUICKC JIMIICH3MOHHOTO ¥ CBOOOJHO PACIPOCTPAHIEMOTO MPOTPAMMHOIO
obecrieueHusl.

[IporpamMma nepecMoTpeHa u ogoopeHa Ha 3acenanuu kadeapsl Tull

«03 »_05 2023 r., mporokon Ne_ 8

Baecennbie u3MeHeHUs YTBCPIKAALO:

3aBenyrouiuii kageapoit 7> C.B. boptHOBCKHI

Ono6peno HMCC(H)
WHcTtuTyTa MareMaTuku, GU3NKU U HHPOPMATUKU

«17 »_05 2023 ., mpotokoa Ne_8

IIpencenarens ' E. A. A€mun
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3.3. YYEBHBIE PECYPCBbI

3.3.1. Kapra iutepaTypHoro odecrne4eHusi 1M CHHIIHHbI
(BKJII0Yasi 3JIEKTPOHHBIE PeCYPChI)

DJICKTPOTEXHUKA

Juist o0yuaromuxcs 00pa3oBaTe/ibHOH NPOrpPaMMbl
YpoBenb OakanaBpuata, 44.03.01 [legarorndyeckoe obpazoBaHue

(Yka3zatb ypoBeHb, KOJ1 1 HAUIMEHOBaHHUE HAIIPAaBJICHUS TOATOTOBKH, )
TexHonorus, ouHas hopma

(ykazarp npoduiib/ Ha3BaHUE IporpaMmsel U hopMy oOydeHus)

WnxeHepHo-TexHOJIOrH4eckas akaaemus. — Taranpor : M3natensctBo FOxHOTO
dbenepanbHOrOo yHUBepcutera, 2016. — U. 1. — 111 c. : cxem. — Pexxum moctyma: 1o
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=493215

OnOJIMOTEKA OHJIAMH)

HaumenoBaHue Mecto xpanenusi/ 3ekTpoHHblii |  KoJ-Bo 3x3eMmisipoB/
ajapec TOYEK J0CTyna
OcHoBHas nUTEpaTypa
’KaBoponkoB, Muxann AHaTonbeBUY. DIEKTPOTEXHUKA U AIEKTpoHUKa [Tekcr] : 20
yuebHoe mocooue / M. A. J)KaBopoHKOB. - 2-¢ u3j., crep. - M. : UL "Axkagemus", 2008. Hayunas Gubnuotexa
- 400 c. - (Bricmiee mpodeccroHaibHOE 00pa3oBaHue).
Onektpotexnuka [Tekct] : yuebHoe mocobue / B. T'. I'epacumos, X. D. 3aiinens, B. B. H 616 43
Koren-/lanun [u np.] ; pen. B. I'. 'epacumoBa. - M. : Beicu. mik., 1983. - 480 c. : ui. AYHHT DHDHOTERA
EBcrokoB, Anekcannp AuapeeBud. DiekTpoTexHuka [ Tekcr] : yuebHOe mocobdue 1mo 15
¢bwu3. crer. 11 cTyaeHToB e, HH-ToB / A. A. EBciokos. - M. : IIpocserenue, 1979. - Hayunas Gubnuotexa
248 c. : ui.
KpaBuyk, J[.A. Dnextporexnuka u snekrponuka / JI.A. KpaBuyk, C.C. CHecapeB |
MunuctepctBo oOpa3oBanusi u Hayku P®D, FOxHbI QenepanbHbIi YHUBEPCUTET, IBC «YHEBepCHTETCKAS e

HCOFpaHquHHLIf/'I AOCTYIL

JlononHUTENbHAS TUTEpaTypa

3emisikoB, B.JI. Dnekrporexnuka u anektponuka / B.JI. 3emmskoB ; ®enepanbHOg
are’TCcTBO 1Mo obpazoBanuio Poccuiickoii Menepamnnu, denepanbHOE TOCYIaPCTBEHHOE
o0pa3zoBaTeNbHOE YUPEXKICHUE BhICIIEr0 MpodeccnoHaabHoro odpasosanus "FOxHBIN
benepanbHblii yHUBepcUTET", DakynbTeT BBHICOKMX TeXHONOruil. — PocroB-Ha-JloHy |
WznarensctBo HOxHoro ¢enepansuoro ynusepcutera, 2008. — 304 c. — Pexxum
noctyna: o moxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=241108
(mata obpamenus: 09.10.2019). — bubamorp. B KH.

ObC «YHuBepcurerckas
O6ubNIMoTEKa OHIANH

NupuBunyansHbI
HEOrPaHUYEHHBIN JOCTYII
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DrekTpoTexHuKa u dekTpoHuka [Teker] : yueonuk / pen. b. U. Tlernenko. - 3-e u3n.,
crep. - M. : Akagemusi, 2007. - 320 c. - (Boicmiee nmpodeccrnonanbHoe 00pa3oBaHue).

Hayunas Gubnmoreka

["anpnepun, Muxawn BnagumupoBud. DneKTpoTeXHUKA U 3ieKTpoHukKa [Tekcr] :
yuebuuk / M. B. T'anbniepun. - M. : ®OPYM ; [b. m.] : UH®PA-M, 2007. - 480 c. : u.
- (ITpodeccuonanpHOE 0Opa3oBaHUE).

Hayunas Gubnmoreka

OnekrporexHuka [TekcT| ;| ydeOHUK ISl CTYJACHTOB HEJICKTPOTEXHHUYECKHUX CIIEI.
By3oB / X. O. 3eiinens, B. B. Koren-[amun, B. B. KpeimoB [u. nap.] ; pen. B. T.
['epacumosa. - 3-e u3j., mepepad. u joi. - M. : Beicm. mk., 1985. - 480 c. : un.

Hayunas 6ubimoreka

Onexrporexnuka [Teker] : yaeonuk s [ITY / A. 5. uxun, H. M. Benoycosa, 10. X.
[TyxmaskoB [u. ap.] ; pen. A. 5. uxuna. - 2-e uza., crepeotut. - M. : Beicur. mk., 1991.
- 336 c. : un.

Hayunas Gubnuotexa

I/IH(l)OpMaIII/IOHHLIe CIIpaBOYHbIEC CUCTEMBI " l'[pO(l)CCCI/IOHaJ'[beIe 0a3bl JAHHbIX

["apanT [D1eKTpOHHBIH pecypc]|: HHPOPMAIIMOHHO-TIPABOBOE 00CSCIICUCHHE © CIIPABOYHAS
npaBoBas cucteMa. — Mocksa, 1992—.

Hayunas 6ubnmorexa

JIOKaJIbHasA CCThb By3a

Elibrary.ru [DnekTpoHHbIi pecypc] : aeKTpoHHas OMOIMoTeyHas cuctema : 6a3a JaHHBIX http://elibrary.ru CBOOOIHBIH JOCTYTT

COJICPIKHUT CBE/ICHHUS 00 OTCUECTBEHHBIX KHUIaX M MEPUOANUSCKUX M3aHUsX 110 HAayKe,

TEXHOJIOTHH, MeIuIlnHe 1 0o0pa3oBanuto / Poc. mHpOpM. mopTan. — Mocksa, 2000— . — Pexxum

nocrymna: http://elibrary.ru.

East View : yauBepcaiibHble 6a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] :neproauka Poccun, https://dlib.eastview.com/ WHauBH Iy bHbIH

Ykpaunsl u ctpadn CHI™ . — Dnekrpon.nan. — 000 UBUC. — 2011 - . HEOTPAaHUYCHHBIN JOCTYII
MexBy30BcKast 31eKTpoHHas oubnuoreka (MOB) WNunuBu Ty anbHBIH

https://icdlib.nspu.ru/

HeOI’paHH‘IeHHLIfI JA0CTYIL

CormacoBaHO:
['1aBHBIN OUOIUOTEKADD |/ 7~ +—| doprosa A.A.
(MOMKHOCTD CTPYKTYPHOTO MOApa3aeieHusi)  (MOIMUCH) (Pammmus 1.0.)
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3.3.2. KapTa MaTepuaJbHO-TEXHUYECKOI 0a3bl M CIUNIMHBI

Ayauropus Oob6opynoBanue
(HaryasiAHbBIE MOCO0MSI, MAKeThI, MO/IeJIN, JJAa00paTOpHOE 000py/I0BaHHE,
KOMIILIOTEPbI, HHTEPAKTUBHBbIE I0CKHU, IPOEKTOPbI, IPOrPaMMHOE
odecneyeHue)

JUIsl IPOBEZICHUS 3aHATUHN JIEKIIMOHHOT'O THIIA, 3aHATUN CEMHHAPCKOTO THIIA, KYpPCOBOT'O
IPOCKTHPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT), IPYNIIOBBIX U MHIUBUAYATbHBIX KOHCYJIbTAIHH,
TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOYHOM aTTECTALlUN

660049, VYuyebHast 1ocka-lmT., mpoekTop-1mrT., KoMnploTep-1mT., MapKepHas
Kpacnospckuit JlocKa- 1 1IT., JEMOHCTPAIMOHHBIA CTOJ-11IT.
Kpail,

r. KpacHosipck,
yi. Ilepercona 7

(xopmyc Ne4),

Ne 2-11

660049, MapkepHast J1ocka- 11IT., 371eKTpOnPHOOPHBIA IMUT-SMIT., OJOKH IO
KpacHosipckuii cOOpKeE 2JIEKTPUUECKUX Lenei-8uiT., mpoBoaa

Kpaii, T.

Kpacnosipck, yi.
Ilepencona 7

(xopmyc Ne4),
Ne 2-08
JUISl CAMOCTOSITEIIBHOM PabOThI
660049, Kommnbrotep-10mr., mpunaTep- 1 mT.
KpacHosipcknii
Kpawu,

r. Kpachnospck,
yi. Ilepencona 7
(xopmyc Ne4),
Ne 1-02
UuranbHbll 3ai

660049, Komup-1mr
KpacHosipcknii
Kpai,

r. KpachHospck,
yi. Ilepencona 7
(xopmyc Ne4),
Ne 1-01
OrtpacneBas
6ubnuoreka

660049,
KpacHospckuii
Kpau,

r. KpacHospck,
yi1. AJTbI
Jlebenesoii, 1. 89
(xopmyc Nel),
Ne 1-05
Hentp
CaMOCTOATEIIbHOMN
paboThI
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