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Pabouvas nporpamma IUCIUILTUHBI ««JIEKTPOTEXHUKa» COCTaBICHA K.ILH., ToueHT Ky3smun J[.H.
Pabowas mporpamMma IUCHMIUIMHBI OOCYXXIEHa Ha 3aceJaHuu Kadeapbl TEXHOIOTUU U
IpeIIPUHUMATEIBCTBA

8 mas 2019 r., mporokon Ne 9
1.0. 3aBeyromero kadeapoi '

KaHJ. T€X. HayK, JOLEHT <C.B. BopTHOBCKHi

Onobpeno HMCC(H)
HNHuctuTyTa MaTtemaTuku, pu3nku 1 ”HGOpMaTUKU16 mMast

2019 r., mpotoxos Ne 8

Pabouas mporpamma IUCHUIUIMHBI «DJIEKTPOTEXHUKA» aKTyalM3UpOBaHA KaHJ. I€J. HAayK, JOLIEHTOM
kKadeapel TexHONOTMHM W mpeanpuHuMarenbeTBa Kyssmunbiv [1. H.

Pabouas nporpamma TUCHMILIMHBI JOTIOJIHEHA U CKOPPEKTUPOBAHA HA 3aceJaHuU Kadeapbl TEXHOJIOTUU U
IIPEANPUHAMATENIBCTBA

«06» 05 2020 r., mpotokor Ne __ 5

3aBeayromuii kadenpoit % C.B. BoptHOBCKU#t

Ono6perno HMCC(H)
WHucTuTyTa MaTeMaTHKU, GU3NKA U HTHPOPMATUKU

«20»__ 05 2020 r., mporokoa Ne 8

[Ipencenarens I C.B. bopTtHOBCKUIA




Pabouas mporpamMma AUCHUIUIMHBL «DJEKTPOTEXHHUKA» aKTYaIM3UpPOBaHA KaHA. IEA. HAyK, TOLIEHTOM
kKadeapel TexHONOTMUM W mpeanpuHumarenbcTBa Kyssmunbiv [, H.

Pabouas nporpamMma JUCHUIUIMHBI AOMOJHEHA U CKOPPEKTHUPOBAHA Ha 3acelaHnu Kadeapbl TEXHOJIOTUU U
peIpUHUMATEIbCTBA

«12» 05 2021 r., mporokon Ne __ 7

3aBenyromnmii kageapoii A C.B. bopTHOBCKHIA

Onobpeno HMCC(H) WuctuTyra MaTeMaTuku, GU3MKA U HHOOPMATUKH

«21» 05 2021 r., npotokon Ne _ 7

-;

[Ipencenarenp i C.B. bopTHOBCKHMIt

PaGouass nmporpamMMa IUCHUIUIMHBI «DJIEKTPOTEXHUKA» AKTyaJIM3UpOBaHA KaHA. IE€A. HayK, TOLIEHTOM
kKadeapel TexHONOTMHM W mpeanpuHuMarenbeTBa Kyssmunbiv [1. H.

Pabouas nporpamma JUCHMILIMHBI JJOMIOJIHEHA U CKOPPEKTUPOBaHA Ha 3aCeIaHNuU Kadeapbl TEXHOIOTHH U
[IPEANPUHUMATEIBCTBA

«11» 05 2022 r., mpotokon Ne __ 7

)

3aBenyromnuii kageapoii e C.B. boptHOBCKUI

Ono6peno HMCC(H) Wucturyra matemMaTuku, GU3NKU U THPOPMATUKU

«12 »_ 05 2022 r., mporokon Ne __ 8

-;

[Ipencenarens Lo C.B. BoptHOBCKU#t




PaGouass mporpamMma AMCHMIUIMHBI «OJEKTPOTEXHHUKA» AaKTyaJu3UpOBaHA KaHJA. TeA. Hayk,
JIOLIGHTOM Kadenpsl TexHoJoruu u mnpeanpuHumarensctBa Kyssmunsiv /. H.

Pabouass mporpaMma IUCHMIUIMHBI JOMOJHEHA W CKOPPEKTHpPOBAaHA Ha 3acelaHuu Kadeapsl
TEXHOJIOIMH UIIPEATIPUHUMATEIBCTBA

«03» 05 2023 r., nmpotokon Ne 8

3aBenyronuit kadeapoit AP C.B. bopTHOBCKUi

Onobpeno HMCC(H) Wuctutyra MmareMaTHKy, GU3UKH U HHPOPMATHKU
«17»__ 05 2023 r., mpotokon Ne 8

Ipencenarens (';/%/J___ E.A. Aémmna




IHHOACHUTEJBHASA 3AIINCKA

1. MecTO TMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbi.

Hacrosimass pabouass mporpamma IUCHUIUIMHBI (Jajiee Tporpamma) paspaboTaHa B
COOTBETCTBUM ¢ (helepaabHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BBICIIETO
oOpa3oBanusi — OakamaBpuatoMm 10 HampaBieHuto mnoaroroBku 44.03.01 Ilemarormueckoe
o0Opa3oBaHHe, YTBEpXKACHHBIM NpHUKazoM MuHucTepcTBa oOpa3oBaHHUs M Hayku Poccuiickoit
@enepanun ot 22 despans 2018 r. Ne 121 (3apeructpupoBan B Muntocre Poccun 15 mapra
2018 1. Ne 50362), ¢ yuerom npodeccuonanbubix cranmaptoB 01.001 Ilenaror (memarornyeckas
JeSTeNIbHOCTh B c(epe JOMIKOIBHOIO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHero
obuiero oOpa3oBaHusi) (BOCIIUTATENb, YUUTENb), YTBEPKACHHOIO MpukazoM Muntpyaa Poccuun
or 18.10.2013 Ne 544u (¢ m3m. ot 05.08.2016) (3apeructpupoBan B Muntocte Poccun 06
nexadpst 2013 1. Ne 30550), 01.003 ITemaror qomOIHUTEILHOTO 00pa30BaHMS ACTEH M B3POCIBIX,
yTBep)KIeHHOTO mnpukazoM Muntpyna Poccun ot 08.09.2015 Ne 613n (3apeructpupoBaH B
Muntocre Poccuu 24 centsiops 2015 r. Ne 38994), cornmacHo y4eOHOro mjiaHa MOATOTOBKH
OakanmaBpoB mo HampaieHuto 44.03.01 Ilemarormueckoe oOpa3oBaHuE, HAINPABICHHOCTD
(mpoduib) TexHoIOTHS C OCHOBAMU MPEAIPUHUMATEIbCTBA.

JucnummHa DJEKTPOTEXHUKA OTHOCHTCS K YacTH OCHOBHOHM MpodeccroHaIbHON
o0pa3oBaTenbHON MpOorpaMMbl, (HOPMHUPYEMON YYaCTHHKAaMH OO0pa30BaTelIbHBIX OTHOIICHHI,
uzyqaetcs B 6,7,8 cemectpe (3,4 Kypc), MHIAEKC AUCIHUIUIMHBI B yueOHoM tutane H1.B/[.01.01.
®opma 00ydyeHHs — 3a0UHasl.

2. Tpyn10eMKoOCTh TUCHUIUTHHBI BKIFOYAeT B ceOst 00muii 00beM BPEMEHH, OTBEICHHBIH
Ha M3y4eHUE TUCHUIUIMHBI U cocTaBisieT 7 3.e. (252 yaca). KonnyecTBo 4acoB, OTBEACHHBIX Ha
KOHTaKTHYIO paboTy (pa3nudHbie GOPMBI ayTUTOPHOW padOThI) ¢ MPEroaBaTesieM COCTABIISCT
52,58 yaca (B TOM uucie 3aHITHS JEKIIMOHHOTO THUIA — 26 4acoB, 3aHATHS CEMHUHAPCKOTO TUIA
(;mabGopatopHble paboTh) — 26 YacoB), Ha CaMOCTOSATEIBHYIO pPabOTy CTyJIeHTa OTBOJIUTCS
1874acos.

3. Lenu ocBoOeHMsT TUCIUTITHHBI

enpto W3y4deHHWsS] JUCHUIUIMHBI  SBJISCTCS  COJCUCTBOBATh  (DOPMHPOBAHUIO Y
oOyJaromuxcsl MpeACTaBICHUI O COBPEMEHHOM IMEKTPOTEXHUKE U YMEHUU WX MCIOJb30BaTh B
00pa3oBaTeNbHON JeATEIHbHOCTH.

4. IInaHupyeMble pe3yJbTaThl 00y4eHH.

W3yveHne TUCIUTIINHBI HAMPABJICHO Ha (OPMHUPOBAHKE CIICTYIOIINX KOMIICTCHIIU:

YK-1 — cnocobeH ocyliecTBIsATh MOUCK, KPUTUUYECKUI aHaNW3 U CHHTE3 WH(pOpMaIluH,
MIPUMEHSITh CHCTEMHBIN TIOJIXO/T JIJIsl PEIISHUS TOCTABJICHHBIX 33]1aY;

IK-1 Cnoco0eH opraHu3oBbIBaTh WHIUBUAYaIbHYIO U COBMECTHYIO Y4eOHO-
MIPOEKTHYIO JACSATEIHHOCTh O0YUYaIOIIUXCsl B COOTBETCTBYIOIIEH MTPeAMETHON 00J1acTH;
[K-2 CniocobeH mopep>kuBath 00pas3ibl U IIEHHOCTH COLIMATBLHOTO MOBEICHUS,

HaBbIKU MIOBEJICHUS B MUPE BUPTYaIbHON PEaJTbHOCTU U COLUAIBHBIX CETAX;

[1K-4 — pa3paboTka OCHOBHBIX U JIOTIOJHUTEIbHBIX IKCIEPUMEHTAIbHBIX YCTAHOBOK I10
OCHOBHBIM pa3zfiesiaM (UM3MKH B COOTBETCTBHE C METOAAMH OOpabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX;

[IK-5 — cniocobeH ycTaHaBIMBaTh COOTBETCTBHE MEXAY (QyHIaMEHTaIbHBIMU 3HAHUSMU
10 (hpU3KKE U MPUKIATHBIM X XapPaKTEPOM.

Tabnuna 1.
«[lmanupyembie pe3ynbTaThl 00YICHUS
3aga4u 0CBOCHHMA JMCIUILIHHBI IInanupyembie Koxa pesyabrara
pe3yJbTaThl 00y4eHHs 110 o0y4eHUs
AMCHUIJIMHE (koMmeTeHIUs1)
(ZeckpunTopsnl)
. chopmupoBath y Oynaymux | 3HaTh: YK-1; TIIK-1; TIK-2;

3




yuuTenen MpEICTaBICHUS 0
COBPEMEHHBIX TEXHUYECKUX
CpeACTBax TOJYYCHHUs, Mepelavyd Hu
UCTIOJIb30BaHUS AIIEKTPUIECKOM
SHepruv,  o0paboTKH,  Iepeaayd,
obMeHa wH(pOpManme, HanmpaBIeHUN
U COLUMAIBHBIX AaCIEKTOB Pa3BUTHSI
3TUX CPEICTB U CIIOCOO0B;

. BBECTH OOYYarOIIUXCS B KPYT
HAyYHBIX WU TEXHUYECKUX TIPOOIIeM,
pelaeMbIX pa3IMYHbBIMU  pa3lieiaMu
Kypca «IEeKTPOTEXHUKAY;

. o0eCreynTh 3HAaHUE METOJIOB
JNEKTPOTEXHUYECKUX W3MEPEHUN U
IKCIIEPUMEHTAJIBHBIX ~ CPEICTB  Ha
YpOBHE, HEOOXOMMOM JIJIsl YCIICITHON
TPYAOBOM JeSITeIIBHOCTH
CIEIHAINCTOB B
o0meoo0pa3oBaTeIbHON  IIKOJIE U
npOodUIBLHON LIKOJIE;

. Pa3BUTh NPAKTUYCCKUE HABBIKH
oOpallleHuss C  HU3MEpPUTEIIbHBIMU
npudopamMu o01ero u
Y3KOCTICITUAIEHOTO HA3HAYCHUS;

. oOecreynTh CBOW BKJIA] B
CTPYKTYpY KOMIIETCHTHOCTH
OyaylIero CrenuaimucTa

- HCTOPUIO CTAHOBJIICHHUA U
Pa3BUTHA DJICKTPOTCXHUKH U
SJICKTPOHUKH, ux
TCOPCTUYCCKHUEC OCHOBBI, U

TEPMHUHOJIOTHIO;

- NPUHIUNBL  TEpeaayH,
npuema, oopaboTku, oOMeHa
uHpopManuei;

- 3aKOHBI (10337041
UCIIOJIb3YEMbIC B
AIIEKTPOTEXHUKE u
JNIEKTPOHUKE, a TakkKe MpH
aHause u pacuere
ANEKTPUYECKUX LETIEH;

- METoAbl U  CpEeACTBa
AIEKTPOTEXHUICCKUX
MOJIeTTUPOBAHUI u
U3MEPEHUIN

YMerTs:

- TPOU3BOAMTH PACUYETHl U
MOJICTTUPOBAHUE

AIIEKTPUYECKUX ILeneil 1o
3aJJaHHBIM TTapaMeTpaM;

- OpraHU30BaTh CBOE
pabouee MECTO B
COOTBETCTBUU c
TpeOOBaHUSIMU TEXHUKHU
0€301aCHOCTH;

- oOpararbcs c
HKCIIEPUMEHTATIbHBIMU
YCTAaHOBKAMH U OTJICITBHBIMU
HU3MEPUTENbHBIMU
npudopaMu U IporpaMmmamu-
CUMYIISITOPaAMU;

- YMETh YUTaTh M YEPTUTH
CXEMBI HECIIOKHBIX
AIIEKTPOPATUOTEXHUIECKUX
YCTPOMCTB

IrpaMOTHO MIPOBO/IUTH
MOHTa)KHbIe pabOThl (TMaika,
(opMOBKa BBIBOJIOB JIeTalIei
U 1p.)

BBISIBIIATH HEUCIPaBHbIE
AIIEMEHTBI u y3J1bl
AIIEKTPOTEXHUYECKUX
YCTPOMCTB W DJIEMEHTOB
000pyJOBaHUSI  IKOJBHOTO
KaOWHETa TEXHOJIOTHH;
YCTPaHSTh npocTeimue
HEUCIPAaBHOCTH
ANEKTPOTEXHUYECKOTO

I1K-4; ITK-5




000pyIOBaHUST  IITKOJIBHOTO
KaOuHeTa.

Bianers:

- IIpUeMaMu MOJEIUPOBaHUS
ANEKTPOTEXHUYECKUX LIETen
U YCTPOUMCTB  C
HCII0JIb30BaHNEM
COBPEMEHHBIX MpOTrpamm -
CUMYJISITOPOB;

- [pUeMaMH  U3MEpPEHHUS
XapaKTEPUCTUK
AIIEKTPOTEXHUYECKUX Lernei
U YCTPOUCTB C
UCIIOJIb30BaHUEM
COBPEMEHHOM anmnaparypsl

5. KoHTpoJIb pe3yJibTaTOB 0CBOEHHUSI AU CHUTLIMHBI.

MeToibl TeKYyIIero KOHTPOJIS YCIIeBAeMOCTH:

- IOCEIICHUE 3aHSITUH;

- 3aIKUTa JJADOPATOPHBIX PadoT;

- HamMcaHue pedepaTos.

®dopma UTOTOBOTO KOHTPOJIS TI0 AUCIHUILTUHE — 3a4€T, IK3aMCH.

OneHouyHbIe CpelCcTBa pPe3ylbTaTOB OCBOCHHUS JAUCLUUIUIMHBI, KPUTEPUU OLICHKH
BBITIOJTHEHUS 3a/IaHUI TPEACTABIICHBI B pasjeine «DOoHbI OIIEHOYHBIX CPEJCTB IS MPOBEICHUS
TEKYILETro KOHTPOJIS ¥ MPOMEKYTOYHOHN aTTECTAIUU 00YYAFOIIUXCSD».

6. IlepeueHb 00pa30BaTeJILHLIX TEXHOJIOTHIl, HCIOJIb3yeMbIX NPH OCBOECHHH
AUCHHITAHBI.

B pamkax ywyeOHOro mpomecca IO JUCHHUIUIMHE HCHOJB3YIOTCS  TEXHOJOTHH
COBPEMEHHOTO TPAJAUIIMOHHOTO 00y4eHHUs (JIEKITMOHHO-CEMUHAPCKasi CHCTEMa).

CeMuHapCcKue 3aHATHS MMPOBOJIUTCS C MCIIOIH30BAHUEM IMEJarormuIeCKUX TEXHOJOTHH Ha
OCHOBE AaKTHUBM3AIlMM W WHTEHCU(PUKAUUU JESITENbHOCTH Y4Yalluxcs (AKTUBHBIE METObI
oOy4yeHus1) — TEXHOJOTMU TMPOOJIEMHOTO0 OO0y4YeHHus, Korja OOy4aromuecs, BBIMOTHSA
nabopaTtopHble pabOThI, MPEIBAPUTEIHLHO PEIIAI0T TBOPUECKYIO PACUETHYIO 3a/ady, a 3aTeM
MIPOBEPSIOT €€ PEIICHUE YKCIIEPUMEHTAIBHO WM Ha TIPOTpaMMe-CHMYJISITOPE.




3.1. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTbBI
TexHoJiornyeckasi KapTa 00y4eHUus JUCIHUIIIMHE

3.1.1.

(oOrm1as TpyA0EMKOCTh TUCIMIUIUHEI 7 3.€.)

B AyIUTOPHBIX 4acoB Bueaynu-

cero

HanmeHnoBaHMe pa3enoB U TEM TUCHUILIAHEL HaCOB Bcero .HQIS- JIaGopa- [IpaxTu- TOPHBIX DopMBI KOHTPOISL

oun TOPHBIX YECCKUX qacoB

Pa3znen Ne 1. Onnoda3zubie nenu 12 16 8 8 52

Onno(asHbIe ey MOCTOSHHOTO TOKA 4 4 20 3ammTa 1a60paTOPHBIX paboT, pemeHne
3a1a4

OnHoda3zHble ey NepeMEeHHOro TOKa 4 4 32 3ammTa 1ab0paTOPHBIX PaboT, pelIeHUe
3aj1a4

dopma MPOMEKyTOTHOH aTTecTaruu 0,25 3ayer

o yueOHOMY TUTaHy: 3a4eT

Pazgen Ne 2. Tpexda3subie nenu 72 16 8 8 56

Tpexdasznbie nenu 4 4 20 3ammTa 1JabopaTOPHBIX padoT, pelieHue
3aja4

Beinpsimurenu 2 2 20 3arunTa 1ab0paTopHBIX paboT, peleHre
3aaa4

Tpancdopmartopsl 2 2 16 3ammTa 1ab0paTOPHBIX PaboT, pelIeHNe
3aaa4

Pa3nes Ne 3 OcHOBBI CHJIOBOI 108 20 10 10 79

3JIEKTPOIHEPreTUKH

MarmHbl NepeMeHHOro TOKa 5 5 40 3armTa 1a00paTopHEIX paboT, peleHre
3aja4

DNEeKTpOIHEPreTuKa 5 5 39 3aruTa 1a00paTopHEIX paboT, peleHre
3aga4

dopma MPOMEKyTOYHON aTTeCTaluu 0,33 DK3aMeH
1o yueOHOMY IJIaHy: SK3aMeH
HUTOIrO 252 52 26 26 187




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

BBenenue B ajektporexHuky. Ilonsitne 3jieKTpoTexHuKH. 3aia4yM, peniaeMble
3JIEKTPOTEXHUKOIA.

[MpuHIUTIBI Pa0OTHI 3ICKTPOUIMEPUTENBHBIX TMPUOOPOB: MATHHTOICKTPHUYCCKUX,
3NEKTPOMArHUTHBIX, NEKTPOAMHAMUYCCKUX U JIp. Kitacchl TOYHOCTH TPHOOPOB.

[lpoBenenre  u3MepeHMd B OJJCKTPHYCCKUX  Iemsax.  TpeboBaHuss K
JNEKTPOU3MEPUTENIBHEIM TMPUOOpaM KakK K 3JIEMEHTaM 3JIeKTpHuYecKoi menu. [IpuHIuUIbL
paboTHI MUQPPOBEIX AICKTPOUIMEPHUTEITHHEIX TPHOOPOB

JIMHEHbIE 3JIEKTpUUECKUE LENU U UX 3JIeMEeHThL. [loHaTtue anekTpuueckoi nenu. IlocTossHHBIN U
MIEPEMEHHBIN AIIEKTpUUECKUN TOK. JIMHEHHBIE U HEMMHEHHBIE AIEMEHTHI SJIEKTPUUECKON 1enu. AKTUBHEIC
U PEAKTUBHBIE 3JIeMEHThl. EMKOCTHOE U MHAYKTUBHOE COITPOTHBIICHUS.

3akonsl OMa n Kupxroda, nx npuMeHeHue s pacdeTa TOKOB, HAIPSDKEHUH W CONPOTHUBIICHUH B
CJIOXKHBIX HemsaX.. MeToa BEKTOPHBIX AWarpamMM Jisl OMHMCAHUS Iened mepeMeHHOro Toka. PesoHaHcHbIE
spneHns. KonebarenpHplil KoHTYp. CriocoOs! moakiroueHuns reaeparopa k KK.

Pe3onanc HampspkeHUH B MOCIENOBATENIBHOM ANEKTPUYECKON LeNH. YCIOBHS PE30HAHCA, BUABI
MOTEPh SHEPTHH B KOHTYPE, JOOPOTHOCTH, M0JI0CA MPOITyCKaHUs, BOJIHOBOE CONpOTHBIcHHE. Du3nueckue
SIBJICHUSI, IPOTEKAIOIIHIE ITPU PE3OHAHCE.

Pe3onanc TOKOB B mapajuieIbHOM ANEKTpUUECKOU Lenu. GU3NYecKue sIBICHUS, IPOTEKAOIINE TPU
pe30HaHce.

[Tepexoaupie mMporecchl B AICKTPHUUECKUX IEMIX. PacyeT mepexoIHBIX MPOIECCOB B JIMHEWHBIX
AIIEKTPUYECKHUX IIETSAX IMOCTOSHHOrO Toka ¢ snemeHtamu R, L, C. Pacder mepexomHpIX MpoIeccCOB B
JTUHEWHBIX IEeTIsIX IepEMEHHOT0 TOKa. Perrakcannonnblie kojeOanus. PenakcaiioHHbIe TeHEPaTOPHL.

DNeKTpUYeCcKUe LeNu ¢ HecuHycounanbHbIMu nepuoandeckumu J/]C. OCHOBBI TapMOHUYECKOTO
aHanuza. Paner @Oypee. JlelicTByromue U cpeaHue 3HaueHUs HecuHycouAanbHbiXx DJC, HanmpspKeHH U
TOKOB. MOIIHOCTH I HECHHYCOMAaabHOro Toka. Koaddummentsl, xapakrepusyromue hopMy KpHUBOU
HECHHYCOUIAJTFHOTO TOKA.

Paszoen Ne 2

Tpexdasubie nenu.

[MpuaNHEl MOCTpoeHUsT MHOTO(A3HBIX cucTeM. [IpemMymiecTBa MHOTo(a3HBIX Ierel mepes
onHodazueiMu. CoenuHeHre oOMOTOK Tpex(dasHoro reHeparopa. COOTHOIIEHUS MEXTy JTUHEHWHBIMH W
(ha3HbIMH HaNPsHKEHUSIMHU, BeKkTOpHBIE ArarpaMMel.

Coenunenue (a3 Harpy3ku B 3Be3qy. COOTHOIICHHUS MEXAY JUHEHHBIMU U (Da3HBIMH TOKaMH U
HanpsokeHUsAMHU. COOTHOIICHHSI MEXTy JTHHEWHBIMH U (Pa3sHBIMH TOKAMHU M HaNpsHKEeHUSIMU. BexTopHbIe
JIarpaMmel.

Coenunenue (a3 Harpy3kd B TpeyrojbHUK. COOTHOIICHUS MEXAY JUHCHHBIMH W (a3HBIMU
TOKaMH ¥ HaIpsDKEHUSIMU. BexTopHbIe ArarpaMMbl. Pexxiumbl paboThl — XOIOCTOTO X072, CHMMETPUYHOHN U
HECUMMETPUYHON HArpy3KH, KOPOTKOTO 3aMbIKAHUS.

MommHOCTh Tpexda3zHO# 3eKTpudecKor 1enu. M3MepeHrne MOIIHOCTH U SHEPrud B Tpex(aszHbIX
eTIsX.

Beimpsimurtenu

®u3nyecKkue IMpoLecchbl, IPOTEKAOIIME TP KOHTAKTE ABYX IMOJYNPOBOJHUKOB P M N Tuma. P-n
nepexo. uomsl, Bumbl mnoaoB. BAX m1uom0B, OCHOBHEIE TApaMEeTPHI AHOIOB.

OnHomonynepruoHple ¥ JBYXIOJIYIIEPHOAHBIE BHIIPSIMUTENH. MX NpHHOUNBL paboThl |
CpaBHUTENbHBIE XapakTepucTuku. Pacuer mnpocreiimero BeIIpsMUATENS. VIMITyJIbCHBIE HCTOYHMKHU
nutaHus. VMIynbCHbIE WCTOYHUKM TIMTAHWS, TPUHIMI PaOOThI, PEXUMBI pabOTHI, MapaMeTpsl M
XapaKTEPUCTUKHU.

TpancdopmaTopsl

[oHsiTHE MAarHUTHOW 1MW, aHAJIOTHUS C AIEKTpudeckuMu HermsiMu. Tpanchopmaropsr. [TpuHIMI
JIEHCTBUS, OCHOBHBIC TapaMeTphl, PEKUMBI paboThl Tpanchopmaropa, (uU3nUecKas MPUpOAa MOTEepPh B
TpaHcopmaropax.

[pocTeiimuii pacuer CHIOBOr0 TpaHchopMaTopa.

Pazoen Ne 3



MamuHBI IepeMeHHOTr0 TOKA
YerpoiictBo Tpex(a3HBIX aCHHXPOHHBIX MAIlIMH. Bpariaroniee MarHATHOE TIoje. PeXuMbl
paboTel TpexdhazHol aCHHXPOHHOW MamuHBL. AKTHBHas MomHOCTh u KIIJI. PeakTuBHAs MOIIHOCTH U
ko3 umeHt MormHocTH. Mexannueckasl xapaktepuctuka. [lyck acnHXpoHHbBIX auraresnei. CrocoObl
PETyJINPOBaHUs YaCTOTHI BpalleHus poTopa. CHHXpOHHBIE MallIHbI
YCTpOHCTBO CHHXPOHHBIX MamuH. Pa0oTa CHHXPOHHBIX MAIlMH B DPEXHME [ABUTATENsd H
reHepaTopa. OJIGKTPOMarHUTHBIA MOMEHT M YIJIOBas XapaKTepUCTHKa CHHXPOHHOTO JBUTATEIsl.
PerynupoBanune ko3pQuuueHTa MOIIHOCTH CHHXPOHHOTO nBuratens. U-oOpasHble XapaKTepHCTHKH.
[lyck CMHXPOHHOTO ABUraTEIs.
JuekTpodHepreTurka. [Ipou3BoaACTBO IeKTPUYECKOI IHEPTIHH.
TpaauuuoHHBIE CIOCOOBI MONYYSHHS SIEKTPHYECKOH SHEPTHH: a) TEIUIOBBIC 3JIEKTPHUYECKHE
CTaHUUM; 0) TEIUIO3ICKTPOLEHTPAIH; B) THAPABIMYECCKUE SJCKTPHUUECKIE CTAHIIH;
I') THIPOAKKyMYJIUPYIOIIUE 3JICKTPUYECKUE CTaHIINY; 1) IPWIKMBHBIEC JJIEKTPUYECKUE
CTaHLIUMU.
ATOMHBIE NEKTPUUYECKHE CTaHIINU;
AJbTepHATHBHAS DIIEKTPOdHEPreTHKA. Bo3MOXKHBIE CIOCOOBI MPe0Opa30BaHus Pa3IUUHBIX BHIOB
SHEPTUH B ANEKTPUUECKYIO:
a) MarHUTOTHAPOAMHAMHYECKHE NPeoOpa3oBaHMs SHEPIHH;
reHepaTophl;
B) TEPMO3MHCCHOHHBIE T'€HEpaTOphI; I) 3JeKTpoXMMHUYecKhe reHepatopsl. Kuakue u
TBEPIBIC JJICKTPOJIUTHI; I) pazuoOM30TOIHbIE HMCTOYHUKU SHEPTHUH; €) TreoTepMalbHbIC
3JIEKTPOCTAHIINY;
) COJIHEUHbIE >JIEKTPOCTaHIUH;
MOPCKHX BO30OHOBIISIEMBIX PECYPCOB.
DJeKTpoIHEepreTHKa 3aBTpalHero AHA. BogoponHas anekTposHepreTuka
Ouepreruka Oyaymiero. TepmosiaepHas JHEpPreTHKa
TpaHcnopT sHepruu: a) TPaAHCIOPT D3JICKTPUUECTBA; 0) mepenaya SHEPrUH MPH
TIOBBIIIICHHOM Hamnpsbkernd. Jlnauu anextporepenau (JISII); B) mepemada sHeprum 6e3 MPOBOJIOB; T)
CBEPXMPOBOJSAILINEG JMHUHU 3JIEKTporepenay; ) MOHATHE 00 OObEIMHEHHOH HIEKTPOIHEPreTUUECKON
CHCTEMe; IPEeUMYIIeCcTBa O0BETMHEHHUS SHEPTETUIECKUX CHCTEM.
B nusHME TeXHWKM W DHEPreTWKH Ha Owocdepy: a) IHEpreThka W OKpYXKaromas cpena; 0)
pasBUTHE SHEPreTHUECKON TEXHUKHU. Ee BIMsSHHME Ha yenoBedecKoe OOIIECTBO M OKPY)KAIOLIYIO Cpemy.
Oxonorus. OxpaHa NpUPOEI,

0) TepMOAIEKTPUIECKHE

3) BETPOBBIC IJICKTPOCTAHIIUU; Y) HUCIOJB30BaHUE

3.1.3. METOANMYECKHE PEKOMEH/JALIMU 11O OCBOEHHIO JUCHUIIJINHBI

JluctuiuinHa «DnekmpomexHuKkay u3y4aeTcsi B TeueHue oaHoro (uecmoeo) cemectpa.

OCHOBHBIMU BHUJAMU Y4YEOHOW JEATENHHOCTH MPU H3YYCHUH MAHHOW UCIUTUIMHBI
SIBJISIFOTCS: JICKIIUU, CEMUHAPCKUE 3aHATHsS (JabopaTopHbIE pabOTHI), CAaMOCTOSITEbHAsT paboTa
CTYyJEHTA.

Tabnuia 2 naet mpeacTaBieHHue O pachpenesieHun OOIIeH TPYTOEMKOCTH JTUCIUILTAHBI
M0 BHJIaM y4eOHOU JESITeTbHOCTH.

Tabmuma 2.
KonrakTtHas pabota
O6mas Cemumap- CamocTosi-
UCIMITIHA TPYIOEM- CKHC TeNbHAS
il py.
KOCTb Beero Jlexiuu | >AHATHA KPD pabora
(;mabopa-
TOPHBIE
paboThI)
DNEKTPOTEXHUK 252 gaca
a (7 3.e) 52 26yacoB | 26 yacoB | 0,38 gaca 187 vaca




JICKIMU SIBJISFOTCSI OJIHUM M3 OCHOBHBIX BHJIOB YYE€OHOW JCSATEILHOCTH B BY3€, Ha
KOTOPBIX TMpErnoJaBaTelieM H3JIaraeTcs COJACpKaHUE TEOPETHYECKOrO Kypca JUCIUIUIMHBIL.
PexoMeH1yeTcss KOHCIIEKTUPOBATh MaTepHall JICKIUH.

Ha 1a00paTopHBIX 3aHATHSAX MPOMCXOJHUT 3aKPEINICHUE H3YYEHHOI'O TEOPETHYECKOIO
MaTepuaia ¥ (OpPMHUPOBAHHE MPOPECCHOHAIBHBIX YMEHHUH W HaBBIKOB. I10JI pyKOBOACTBOM
MpernoaaBaTeiss CTYACHTHl JIOJKHBI BBIOJIHUTH JIa0OpaTOpHBIE padOT B COOTBETCTBUU
Ilepeunem nabopamopnvix pabom. Kpome TOro, Ha CEMHUHAPCKHX 3aHATHSIX MOTYT
3aCIyIUBATLCS JOKIIAbI CTYJEHTOB 10 TeMaM pedepaToB.

[Tocemenne  CTyAeHTaMH JICKIIMOHHBIX W JIAOOPATOPHBIX  3aHATHH  SBJISCTCS
00s13aTeJIbHBIM.

C cojaepxaHueM JICKIIMOHHBIX M J1A0OpAaTOPHBIX 3aHATHH MOXHO IIO3HAKOMHTHCS B
Paboueii npoepamme oucyuniunst, a ¢ TPYA0EMKOCTHIO KaXKIOM TEMbI U CEMUHAPCKOTO 3aHATHUS
— B Texnonocuueckou kapme 00Oy4enust OUCyuniune.

BreayautopHas camocTosiTenbHas paboTa CTYAEHTAa HamlpaBlieHa HA CaMOCTOSITEIIBHOE
W3YYCHHE PEKOMCHJJIOBAHHOM JIMTEPaTyphbl, oopmMIIeHHE Ja0OPATOPHBIX PadOT M MOATOTOBKY
pedeparos.

Cnucok OCHOBHOW W  JONOJHUTEIBHOW  JIUTEpaTyphbl, PEKOMEHJIOBAHHOM IS
CaMOCTOSITCIILHOTO HW3YYCHHS TI0 JUCHUIUIMHE, TpuBeneH B Kapme aumepamyphozo
obecneyenus OUCYUNTUHDL.

[TpumepHBbIC TeMBI JUIsi HamUcaHUs pedepaToB NPUBENCHBI B [IpumepHoi memamuxe
pegepamos. Pedepar MokeT OBITH MPEACTABICH MPEIOJABATEII0 HA TIPOBEPKY B AIEKTPOHHOM
BHJIE.

OO6pa3oBarenbHbli IpoIecC N0 JUCIUIUIMHE OPTaHU30BaH B COOTBETCTBUM C MOJYJBHO-
PEUTHHIOBOM CUCTEMOMU MOATOTOBKH CTYACHTOB, IPUHATON B yHI/IBepCI/ITeTel.

MonynbHo-peiitunrosas cuctemoit (MPC) — cuctema opraHu3anuu nporecca OCBOSHUS
JUCLUIUINH, OCHOBAaHHAs Ha MOJYJbHOM IIOCTpOEHMM YydyeOHoro mnpouecca. [Ilpu sTom
OCYILECTBIISICTCSI  CTPYKTYPHUPOBAHHUE COAEPIKAHUSA KaKIOW y4eOHOW AMCHUIUIMHBI Ha
JUCLUIUIMHAPHBIE Pa3/ieibl U MPOBOJUTCS PEryJispHas OllEHKa 3HAaHUN U YMEHUU CTYIEHTOB C
MIOMOIIIBIO KOHTPOJIS PE3yJIbTaTOB OOYYEHUs IO KaKAOMY JAUCLHUILUIMHAPDHOMY pas3lieny Hu
JTUCIUIUIMHE B II€JIOM.

JlaHHas QUCHMIUIMHA COCTOMT M3 TpeX IUCLMIUIMHAPHBIX pa3fesioB: ABYX Oa30BBIX U
OJIHOTO UTOT'OBOTO.

bazoBeIif pazgen — 3T0 yacTh yuyeOHOM AMCHUIUIMHBI, COJEprKalliasi psii OCHOBHBIX TEM
WIN Pa3zesioB TUCIHILIHHEL. CojiepikaHue JaHHOW JUCIUIUTMHBI pa30uTo Ha 2 6a30BBIX pasjena:
«NOCMOAHHBIIL MOK» U «nepemenHblil mok». C cofepkaHueM y4yeOHOro Marepuania, u3y4aeMoro
B KaXJOM 0a30BOM pasjeiie, MOXKHO IO3HAKOMUThCS B Paboueii npozpamme oucyuniunvt 1
Texnonocuueckoii kapme 06yyeHuUs: OUCYUNIUHE.

WtoroBelii pazznen — 3TO 4acTh Y4eOHON IUCHUIUIMHBI, OTBOAMMAS Ha aTTECTAlUIO B
LIEJIOM 110 JUCLUILINHE.

PesynpTaThl  BceX BHJOB  y4eOHOH  JEATENIBHOCTH  CTYAECHTOB  OLIEHUBAIOTCS
pedTHHroBbIMM OayutamMu. @opMbl  Tekylieil padoTbl W PEUTHHI-KOHTPOJIA B KaXAOM
JUCLHUIUIMHAPHOM pasjiesie, KOMUYECTBO OauIoB Kak IO JUCHMIUIMHE B II€JIOM, TaKk U IO
OTIeNbHBIM (QopMaM pabOThl M PEUTHUHI-KOHTPOJS YKazaHbl B Texwosrozuueckou kapme
peumunea Oucyuniunbl. B KaxXaoM paszene OmpeneneHO0 MUHUMaIbHOE U MaKCHMallbHOE
KoruecTBO OammoB. CyMMa MakCUMalbHBIX OaijioB 1Mo BceM paznenam pasHsieTcs 100%-Homy
YCBOEHHMIO Marepuana. MHUHHMMalIbHOE KOJHYECTBO OauloB B KaXJIOM pasfeiie sBISETCS
00s13aTeIbHBIM W HE MOXET OBITh 3aMEHEHO HabopoMm OaioB B JpYyrux paszjienax, 3a
UCKJTIOUEHHEM CUTYAIMH, KOT/1a MUHUMAaJIbHOE KOJMYECTBO OAaJIOB MO pa3fieny OnpeAeseHo Kak
HyJneBoe. B 3Tom citydae pazzen siBisieTcsi Heo0s3aTenbHbIM JJI U3YUeHHsI M 00111ee KOJIUYECTBO

1

Hanee npuseneHsl Bbiaepkki U CTaHIapTa MOAYJIbHO-PEHTHHIOBOM CHCTEMBI MOATOTOBKH CTYJCHTOB B
KI'TIY um. B.I1. Acradnesa (yrBepxaeH Yuensim coBetoM yauBepcuteTa 28.06.2006 r., mpotokost Ne 6).



0aJTOB MOXET OBITh HAOPAaHO 3a CYET APYIHX pa3aeiioB. JIUCIUTIITUHAPHBIA pa3iesl CYUTACTCS
U3yYEHHBIM, €CJIM CTYICHT HaOpas KOJIMYeCTBO OAJIOB B paMKax yCTaHOBJICHHOTO JHara3oHa.

Jlns mosydeHus TIOJIOKHUTEIBHOM OLICHKH HeoOXoaumo HaOpaTh He MeHee 60 Oamios,
IOPEIYCMOTPEHHBIX M0 AUCHUIUIMHE B LelIoM (Ipu yclIoBHMM Habopa BceX O00s3aTeIbHBIX
MUHUMAJIbHBIX OaJlJIOB MO KaXJIOMy JUCHMIUIMHApHOMY pa3aeny. IlepeBon ©6amioB B
aKaJEMHUUYECKYIO OLIEHKY OCYLIECTBIISIETCS 10 CIEAYIOLIEH CXeMe: OLIEHKa «y0BJIETBOPUTEIBHOY
60 — 72 Gamna, «xopomo» 73 — 86 6amioB, «otauaHo» 87 — 100 6awos.

PelTuHT MO MUCHUIUIMHE — 3TO UHTErpalibHas OLIEHKA Pe3yIbTaTOB BCEX BHUJIOB Yy4eOHOI
JESTENIbHOCTH CTY/IEHTA 0 JUCLUILTUHE, BKIIOYAOIIECH:

- PEUTUHI-KOHTPOJIb TEKYLIEN pabOThI;

- IPOMEXXYTOYHBIA PEUTUHT-KOHTPOJIb;

- UTOTOBBIA PEUTUHI-KOHTPOJIb.

PelTUHT-KOHTPOIb TeKylIell paboThl BBINOJHAETCA B XOJ€ ayJUTOPHBIX 3aHITUN IO
TeKylIeMy 0a30BOMY pa3zeny B CICTyIOIMHUX (opMax: 3amuTa JIabopaTOPHBIX padoT, HATUCAHKE
pedepaTos.

IIpoMeKyTOUHBIN PEUTUHI-KOHTPOJIb — 3TO IPOBEPKA MOJHOTHI 3HAHUN 110 OCBOCHHOMY
MaTepuany TeKyuero 6a3oBoro paszaena. OH IPOBOAUTCS B KOHIE U3YYCHHs KaXKI0ro 6a3oBOro
paszzmena B ¢dopMe 3allUThI JIAOOpATOPHBIX paboT 0e3 mpephiBaHHS Y4eOHOro IMpolecca I10
JIPYTUM JUCIHHUILIAHAM.

WTOrOBBIN PEUTUHI-KOHTPOJIb SBISETCA IMPOMEXYTOYHOM aTTeCTAllMEN IO JUCLMILINHE,
KOTOpasi MPOBOJUTCS B paMKaX HTOTOBOTO paszena B QopMe 9K3ameHa BO BpPEMS CECCUU H
IIPElyCMAaTPUBAET BbIIECJICHUE BPEMEHU HA CAMOCTOSATEIbHYIO MOJArOTOBKY. /[l MOATOTOBKU K
9K3aMeHy UCIOJIb3YUTe DK3AMEHAYUOHHbBLE BONPOCHL.

[IpenogaBatens uMMeeT MpaBO 1O CBOEMY YCMOTPEHHIO J00aBISTh CTYACHTY
OTpENICTICHHOE KOJIMYECTBO OaioB (HO He Oosiee 5 % oT o0mero KoJW4YecTBa), B KaKIOM
JUCLUIUIMHAPHOM pas3Jiene:

- 32 aKTUBHOCTH Ha 3aHATHSIX;

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

- 32 HAY4HYIO MyOJIMKaIHIO;

- 32 UHbIE y4eOHbIEC WM HAyYHbIE JOCTHKCHHUS.

Crynent, He HaOpaBIIMH MUHUMAJIbHOTO KOJMYEeCTBa OauloB MO TEKylled u
IPOMEXYTOUHOM aTTecTalMsiM B IIpelaenax IepBoro 0a30BOro pasjena, JOMYyCKaeTcs K
U3yUYEHHIO clieyrolero 6a3oBoro paszaena. EMy npenocrasisercs BO3MOXXHOCTb J000pa 6aioB
B TEUEHUE JIBYX MOCIEAYIOUUX HEeAEb (CIeIYIOMMX 3a IPOMEKYTOUHBIM PEHTHHT-KOHTPOJIEM)
Ha JIMKBUJIALINIO 3a/10JKEHHOCTEN.

CryneHraMm, KOTOpbIE HE CMOIJIM HaOpaTh MPOMEXKYTOUHBIA PEUTHHI WM PEUTHUHT IO
JUCLUIUIMHE B OOIIEYCTaHOBJIEHHBIE CPOKM MO OOJE€3HM MM MO JAPYIMM YBaXKUTEIbHBIM
IpUYMHAM (JOKYMEHTAJIbHO MOJATBEPKICHHBIM COOTBETCTBYIOLIUM YUPEXKJIEHUEM), AUPEKTOP
(3amecTUTENh TUPEKTOPA) MHCTUTYTA YCTaHABIUBACT MHAUBUIYaIbHBIE CPOKH CIIAYH.

Ecnn nocie 3Toro cpoka 3aJ0/KEHHOCTh 110 HEYBa)KUTEIbHBIM IIPUYMHAM COXPaHSIETCH,
TO Ha3HA4aeTcsi KOMHUCCHUS IO MpHUEMY aKaJeMHUYECKHX 3aJ0JDKEHHOCTEH ¢ 00s3aTeIbHBbIM
y4acTHeM 3aBeAyIolIero kadeapoil u qupexkTopa MHCTUTYTa WK ero 3amectutens. [1o perenuto
KOMHUCCHH HEYCIIEBAIOIIHNE CTYAEHTHI 10 MPEACTABICHUIO JUPEKTOPAa MHCTUTYTA OTUUCIISIOTCS
IPUKA30M PEKTOpa U3 YHHUBEPCUTETA 3a HEBBIIIOJHEHHE yueOHOro rpaduka.

B 0co0pIx ciydasix IUPEKTOp HMHCTUTYTa HWMEET IPaBO YCTAHOBUTH APYTU€ CPOKH
JUKBUJAIMYU CTYJ€HTAMHU aKaIeMUUECKUX 3aJ0JKEHHOCTEM.

HesiBka cTyneHTa Ha UTOTOBBIM WIM MPOMEKYTOYHBIM PEUTHHI-KOHTPOJIb OTMEYAETCs B
PEUTHHT-JICTE 3alUChI0 «HE sSBWICS». EcaM HesBKa MpoU30Iia MO YBAXKHUTEIbHOW MPUUYMHE
(moaTBep:k/ieHa TOKYMEHTAJIBHO), TUPEKTOP MHCTUTYTA UMEET MPaBO Pa3peliuTh MPOX0XKIACHUE
PEUTUHT-KOHTPOJIS B Ipyrue cpoku. [Ipu HEeyBaxkKUTENbHOW MPUUYMHE HESBKU B CTATUCTUUYECKUX
JaHHBIX TUPEKIUH mpocTaBisiercs «0» 0anioB, U CTYAEHT CUUTAETCS 3a/I0JKHUKOM I10 JTaHHOM
JUCLIUIINHE.



3.14. TEMBbBI KYPCOBBIX PABOT

Kypcosble paboThl He TPeAyCMOTPEHBI YU€OHBIM IIJIAHOM.



3.2. KOMIIOHEHTBI MOHUTOPUHT A YYEBHBIX JJOCTUXKEHUI
CTYJAEHTOB

TEXHOJIOTUYECKAS KAPTA PEUTHUHT A JIJUCHOUTLJIAHBI

Paznen 1
Dopma paboThi Min KomuuecTtso 6amnos pfax
ITposepka
«OCTaTOYHBIX)»
SHAHMH TIO pafiee TectupoBanue 3 5
M3y4YCeHHBIM
CMEKHBIM
JMCIMIUINHAM
[Tocemaemocts nexuuit (1
10 18
3agsaTue — 0,5 6amia)
ITocemaemocts
n1abopaTopHbIX 3aHsTHiA (1 10 17
3ansatue — 0,5 6aa)
Tekymas padora | 3ammra 1aGOpaTOPHOIA
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
Uroro 50 100

* COOTBETCTBUE PENTUHIOBLIX 6anNnoB U akaaeMU4eCcKowu
OLIeHKU

Obwee xonuwecmeo Axkademuueckas
HabpaHHbIX 6AN108 OUyeHKa

50 -100 32YTEHO

PA3JIEJT Ne 2

®opma paboThI KonnuectBo 0amios 43 %
min max

Texymrast padora MoceLLaeMocTb 3aHATUIA
Y P (1 3anaTtue - 1 6ann) 6 9

CBoeBpeMeHHoe
BbIMOSTHEHWE U
ochopmneHne 5 5
nabopaTopHbIx paboT Ha
3aHaTuaAx (1 pabota- 1
6ann)

Pecepat 0 2




AKTUBHOCTb 0 2
IIpomexyTOouHbIN
o _ 3awmta  nabopaTopHbIX 15 o5
PEUTUHT paot
KOHTPOJIb
Hroro 26 43
PA3JIEJI Ne 3
®opma paboThI KonnuectBo 0amioB 27 %
min Max
Texymas padora MocelwaemMocCTb 3aHATUI
Y P (1 3aHATME - 1 Bann) 3 5
CBoeBpeMeHHOe
BbINOJSIHEHME 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
UTOT'OBBIM PA3EJ
Copepxanue ®opma paboThI Konuuectso 6amnos 30 %
min max
Ok3ameH* 19 30
Hroro 19 30
O6ee KOJINYECTBO 0aioB 1o Min max
JUCIHUIIIINHE 60 100
(HO HUTOraM U3YUCHUS BCCX pa3z[en0B)

* COOTBETCTBME PEUNTUHIOBbIX DanNmnoB N akaaeMn4yeckoun

OLUEeHKu
Obuee konuwecmeso Axademuueckas
HabpaHHbIX 6aN108 oyeHKa
60— 72 3 (Y10B1€TBOPUTEIBLHO)
73— 86 4 (xopo1o)
87 —100 5 (oTIM4HO)
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OINEHOYHBLIX CPEJICTB
MMHUCTEPCTBO ITPOCBEIIEHN I POCCUNCKOM ®EJIEPAIINN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHHUs

KpacHosipckuii rocyaapCTBEHHBINM I€Jaroru4eCKuil YHUBEPCUTET
uM. B.I1. Acradnena

HuctuTyT MateMaTuku, GU3NKA U ”HGOPMATUKU

Kadenpa-pazpadborunk
Kadenpa texHonornu u npeanpuHIMAaTeIbCTBA

YTBEPX/IEHO OJIOBPEHO
Ha 3aceqaHuu Kadeapsl Ha 3aceannu HaydHO-METOAMYECKOTO COBETA
[TpoTtokos Ne 5 CHEHUATBHOCTH (HAIIPABICHHS MTOJITOTOBKH)
ot 06 mas 2020 1. [Tporoxoi Ne 8

ot 20 mas 2020 r.

3aB.Kadenpoit D
C.B. boptHOBCKHI ITpencenarens HMCC 7 il
bopTtHoBckuii C.B. &

JUJIS1 TPOBEJICHUS TEKYIIIETO KOHTPOJISI M MPOMEKYTOYHOU aTTecTaluu o0y4aro
DJIEKTPOTEXHUKA

(HaMMeHOBaHHE AUCUUIUIMHBI/MO/TYJIsI/BUIa TIPAKTUKH)
Hanpasnenue noaroToBku:
44.03.01 Ileoazozuueckoe obpazosanue

Hamnpasnennocts (nmpoduis) /Ha3BaHUE TPOTPAMMBI:
Texnonozus

KBasIM(pUKalys (CTENEHb):
baxanasp

Kesanugpurayus 6axanasp

3a0unas ghopma odyuenus

CocraBUTEIIb: KYBLMI/IH I[H, JOICHT Ka(be,[[pbl TCXHOJIOTMU U NIPCANNPHUHNUMATCIILCTBA



Ha3na4yenue (poHIA OLIEHOYHBIX CPEICTB
1.1. Heasto coznanust ®OC AUCHUTUTHHBI DeKmpomexHuxa
SIBIISICTCS YCTAHOBJIEHUE COOTBETCTBHS YUEOHBIX JOCTHIKCHHUU 3allJIAaHWPOBAHHBIM PE3ylIbTaTaM
oOyueHHss W TpeOOBaHUSM OCHOBHOW NPOPECCHOHATIBHONH 00pa30BaTENbHON MPOrPaMMBEI,
paboueil mporpaMmbl IUCIUTLTHHBI.
1.2. ®OC pa3paboraH Ha OCHOBAHUY HOPMATHBHBIX JOKYMEHTOB:

- (QemepallbHOTO  TOCYIAapCTBEHHOTO  O0Opa30BATEIBHOTO  CTAHAAPTAa  BBICIIECTO
oOpazoBaHusi — OakanaBpuara 1o HanpaBieHuro mnoArotoBku 44.03.01 [Iledacocuueckoe
obpaszosanue;

- 00pa30BaTeIbHOM MPOTrpaMMbl BBICIIETO OOpa30BaHUs 1O HAINPABICHHIO MOJITOTOBKH
44.03.01 Iledazocuueckoe obpazosarnue, nanpasieHHocms (npoghunv) Texnonoeus ¢ ocHogamu
npeonpuHumMamenvpcmaea (yposensb bakaiaspuama),

- Tlonoxenust o popmupoBaHuM (OHIA OIEHOYHBIX CPEJACTB ISl TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH, MPOMEKYTOYHONH M UTOTOBOM aTTECTAIMU O0YYAIOIIUXCs 10 00pa30oBaTeIbHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUs MporpaMmaM OakaiaBpuaTta, MPOrpaMMaM CIICIHATUTETA,
nporpaMMaM MarucTparypbl, MporpaMmaM TOJATOTOBKMA Hay4dyHO-TICIArOrMYeCKHX KaJpoB B
acipanType B (heepallbHOM TOCYAapCTBEHHOM OIO/DKETHOM 00pa30BaTEIIbHOM YUPEKICHUU
BhICIIEr0 00pa3oBaHusi «KpacHOSPCKHI ToCylapCTBEHHBIH NENAarornyecKuii  YHUBEPCUTET
uM. B.I1. AcradbeBar.

2. IlepeyeHb KOMIIETEHUMIl, MOATEKAIMX (POPMUPOBAHUIO B PAMKAX TUCHUILIUHBI

2.1. TlepeueHb KOMMeTEeHIHIi, GOPMUPYEMBIX B MPOIECCE MIYyUCHUS NUCIUTUTHHBL:

YK-1 — cnocoGeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAINU3 M CUHTE3 MH(pOpMaIuy,
MPUMEHSATH CUCTEMHBIN TIOJIXO/1 [Tl pEIICHUs TIOCTABJICHHBIX 3a71a4;

[1K-1 Croco0eH OpraHu3OBbIBaTh WHIUBUAYAIbHYIO U COBMECTHYIO Y4eOHO-
MIPOEKTHYIO I€ATEIbHOCTh 00YUaIOIUXCsl B COOTBETCTBYIOIICH MPEAMETHON 0051acTH;

[1K-2 CrnocobeH nojaepKuBath 00pasilbl U IIEHHOCTH COLMAIBHOTO TTOBEACHMUS,
HaBBIKH MOBEJICHUS] B MUPE BUPTYAIbHOM pPEaTbHOCTH U COLMATIBHBIX CETAX;

[1K-4 — pa3paboTka OCHOBHBIX U JIOMOJIHUTEIBHBIX dKCIEPUMEHTATHHBIX YCTAHOBOK IO
OCHOBHBIM paszfenaM (U3UKH B COOTBETCTBHE C METOJaMH OOpabOTKH SKCIEPUMEHTAIbHBIX
JTAaHHBIX;

[TIK-5 — cnocobeH ycTaHaBIMBaTh COOTBETCTBUE MEXIY (pyHIAMEHTATbHBIMU 3HAHUSIMHU
1o pU3MKE U MPUKIAJTHBIM UX XapaKTePOM.

2.2. OueHoYHbIE CPeIcTBA
Kommerenmus I[I/ICHI/IHJ'H/IHBI, MPAKTUKH, Tum KOHTPOJIA OneHouHOE
YYaCTBYIOIIWEC B cpenctBo/ KUMaI
(dhopmMupoBaHUH
KOMIIETEHIIUH
Howmep dopma
YK-1 — croco0eH| DKOHOMHKA 3HAHHUI TEKYIIUH 5.1 |Pedepar
OCYIIIECTBIISATH NOMCK,| EcTecTBeHHOHay4HAasI KOHTPOJIb
KPUTHYECKUM aHAJIW3 M|KapTHHA MUpPA TEKYILIHI 5.2 |JlaboparopHbie
CUHTE3 uHpopmanuy,| Corronorus KOHTPOJIb paboThI
NPUMEHSTh  CUCTEMHBIN| BBogHBIN Kype huznku
noaXon Uil pemeHus|Mexanuka npomexyrounas | 5.3 |3auer
MOCTaBJIEHHBIX 3a7a4; DNEeKTPUUECTBO U aTTecTaIus
Mar"HeTusm
Orntuka
MornexyssipHas puszuka




DIIEKTpOAMHAMHUKA
AToMHas Qusmnka
Krnaccuueckast Mmexanuka
Maremaruueckas pusnka
AcTpoHOMHUS

YacTHbIE BOIIPOCHI
METOAMKHA 00ydYeHUS
¢busnke
JlomoHUTEbHBIE TTIaBbI
METOIMKHU 00ydeHUs
¢busuke

DNEeKTPOTEXHHUKA
Pagnorexnunka
[IporpammupoBanue
BUPTYaJIbHBIX MPUOOPOB
Kommberoreproe
MOJIETTUPOBaHUE
(bu3HYECKUX SIBICHUN
MaremaTuueckuii aHaIIu3
Y OCHOBBI TEOPHUH
byHKIUH

OcHOBBI MaTEMaTHYECKOM
00paboTKu nHbOpMaIuu
[Ipoun3sBoacTBeHHAsA
MpaKTHKA:
MPEeAAUIIOMHAs TTPAKTUKA
Uctopus oOpazoBanus u
MEeIarOru4eCKO MbICIIH
Teopust o6yuenus u

BOCTIUTAHHSI
VY4yeOHas mpaKkTHUKa:
TEXHOJIOTUYECKast
(MeXIMCIMITIIMHAPHAS )
MpaKTHKA
BrinonHenue u 3ammra
BBIITYCKHOM
KBaJIM(UKAITMOHHON
paboThl

[1K-1 Crnocoben |Kynbryponorus

OpraHU30BBIBAThH EcrecTBeHHOHAYYHAs

VH/IMBU/TyaJIbHYIO U|KapTuHa MUpa

COBMECTHYIO y4ueOHO- | THOCTpaHHBIN S3BIK

POEKTHYIO Pycckuii s13bIK U KyJIbTYpa

JeSITeTTHHOCTD peun

00yJaromuxcst B|MHpopmannonHo-

COOTBETCTBYIOIIEH KOMMYHHKAIIMOHHBIE

peIMEeTHON 00TacTH;

TEXHOJIOTHH B
0o0pazoBaHUU U
COLMAJIbHOM cepe
Ilegarornueckas
puTOpHKa

OcnoBsl 30X u rurnena




AHaTOMUA U BO3pacTHasI
¢buznonorus
bezonacHocTh
KU3ZHEICSITSIIbHOCTU
duznyeckas KyJabTypa U
cropTt

Oduznyeckas KyJabTypa U
cropT (3JIEKTUBHbBIE
JTUCIUILTAHBL:
DNeKTUBHAS JUCIHUILTAHA
1o oOmiel hu3nIecKoi
MOJAroToBKe / DJIeKTHBHAS
JUCIUIUINHA TI0
MTOJIBYKHBIM H
CHIOPTUBHBIM UTpaM /
DNeKTUBHAS JUCIMILTAHA
10 GU3NYECKOU KYIbType
st ooyqaromuxcs ¢ OB3
Y UHBAJIU/IOB)
CoBpeMeHHbIE
TEXHOJIOTHH
WHKITFO3UBHOTO
oOpaszoBaHHs
[IpoexTnpoBanue
WHIUBUAYaIbHBIX
00pa3oBaTeIbHBIX
MapuipyToB aereit ¢ OB3
OcHOBBI MaTEMaTHYECKOMN
00paboTku HHPOpPMALIUU
OcHOBBI yueOHO-
HCCIIEI0BATENBCKON
paboTs! (mpoduiabHOE
HCCIIEIOBaHHE)

Teopus o6yuenus u
BOCITUTAHHUS
JvcuunimHel mpeaMeTHON
MO/ITOTOBKH
OpUEHTUPOBAHHBIC HA
JOCTHKEHHE Pe3yIbTaTOB
oOyueHus

OCHOBBI IPEIMETHO-
poUIBLHOM OTOTOBKU
®dusuka

OcHOBBI pOOOTOTEXHUKHU
CoBpeMeHHbIE
HaIpaBJICHUS Pa3BUTHUS
Hay4yHOU oTpaciu (1o
MPOdUITIO TOATOTOBKHU)
TeopeTnyeckass MexaHHKa
MarepuanoseneHue
JvucuuniamHbl
METOJIUYECKOMN




MOATOTOBKH
OpUEHTUPOBAHHBIC HA
JOCTUKEHHE PE3yIbTaTOB
oOyueHus

[IIx0nBHBIN PAKTUKYM IO
JUCTUILTHAM (TTpoduis
MTOJATOTOBKH )

Metoauka oOyueHus 1
BOCIIUTAHHUS (110
TEXHOJIOTMH C OCHOBAMHU
MpeNPUHIMATEILCTBA)
IIpoexTupoBanue ypoka
o TpedoBanusm GI'OC
DNEeKTPOTEXHHUKA
CoBpemeHHOe
IIPOU3BOJICTBO
[IpuknanHas MmexaHuka
MammuHoBeneHue
TexHonoruu Manoro
ousHeca

Hanorosas cucrema
Poccuiickoit ®enepanun
I'paduka

OxpaHa TpyJia ¥ TEXHUKA
0€30MacHOCTH Ha
IIPOU3BOJICTBE U B LLIKOJIE
TexHnueckoe
MO/IETUPOBaHUE

OcHOBBI cUCTEM
pa3paboTKu BUPTYaJIbHBIX
npubopoB

[IpukitanHON MapKETUHT U
MEHEKMEHT

OCHOBBI 2JIEKTPOHUKH U
CXEMOTEXHUKH

OcHoBBI
IpOrpaMMHUPyEMON
MUKPOIJIEKTPOHUKHI
VYyebHas mpakTHKa:
O3HAKOMUTENbHAs
MIPaKTUKA

VYyeOHast mpakTHKa:
Hay4yHO-
HCCIIEI0BATENbCKAS
pabora (TosrydeHue
MIEPBUYHBIX HABBIKOB
Hay4yHO-
HCCIIEN0BATEIbCKOU
paboThI)
[IpousBoacTBeHHas
MIPaKTHKA:
MIpEeITUIUIOMHAs TPAKTUKA




VYyeOHas mpakTUKa
(03HAKOMUTEIBHAS )
"BBenenue B nmpodeccuro”
(paboTonaren)

VYyeOHas nmpakTUKa
(mpoexTHo-
TEXHOJIOTHYECKast)
MexaucuunianHapHbIi
MIPAKTUKYM
[Tenarornueckas
MpaKTHKa
[IpounsBoacTBeHHas
MpaKTHKa:
Mearoruyeckas mpakTHKa
HMHTEpHA

VY4eOHast mpakTHKa:
00ILIIEeCTBEHHO-
Mearornyeckas mpaKkTHKa
[IpousBoacTBeHHAs
MIPAKTUKA: BOXKATCKAS
MpaKTUKa

VYyeOHast mpakTHKa
VYyeOHast mpakTHKa O
TEXHOJIOTHICCKIM
JTUCIUILTHHAM
[ToaroroBka k cnaue u
c/1aya rocy/1apCTBEHHOTO
JK3aMeHa

Brimonnenue u 3ammura

BBIITYCKHOM
KBaJIM(UKAITMOHHON
paboThl

[1K-2 Cnocoben

noJyiep>kuBath  0opasis | cropus

U 1eHHocTH conpansuoro|umocodust OcCHOBHI

TIOBEJICHHS, HaBBIKH | [IPaBa U

NOBEJCHUS B MHpE|IOIUTOIIOTHH

BUPTYAILHOU peabHOCTH | DKOHOMHUKA 3HAHUM

U COLIMAJIbHBIX CETSX; Conuonorus
WNudopmannonHo-
KOMMYHHKAIIMOHHBIE

TEXHOJIOTHH B
0o0pazoBaHUU 1
CoLMaJIbHOMU cepe
Monayns 4 "Teopus u
MIPaKTUKa HHKJIFO3UBHOTO
obpazoBanus"
[Icuxonoruveckue
0COOEHHOCTH JIETEH ¢
OB3

CoBpeMeHHbIE
TEXHOJIOTHH




WHKJIFO3UBHOTO
o0Opa3oBaHUs
[IpoexkTupoBanue
VHIMBUIYaJIbHBIX
00pa3oBaTenbHBIX
MapupyToB zereii ¢ OB3
Uctopus oOpazoBanus u
MEe1arOru4eCKO MbICIIH
[Icuxonorunueckue
OCHOBBI I1€JarOTMYECKON
NEeATEIbHOCTH
[Tenarornueckas
KOH(DIUKTOJIOTUS
JIucuuIiIMHel IpeaMeTHON
MIOATOTOBKH
OPUEHTHPOBAHHBIE HA
JOCTH)KEHHE Pe3yIbTaTOB
o0ydeHust

OCHOBBI IPEIMETHO-
poGHITLHOM TOITOTOBKU
Anrebpa u reomeTpust
MaremaTryecKuii aHaJIN3
®dusuka

OcHOBBI pOOOTOTEXHUKU
CoBpeMeHHbIE
HaIpaBJICHUS Pa3BUTHUS
Hay4yHOU oTpaciu (1o
PO(HITIO TTOATOTOBKH)
JIMCLIUILIMHBI
METOINYECKOM
MOATOTOBKH
OPUEHTHPOBAHHBIE HA
JOCTH>KEHHE PE3YNIbTATOB
o0y4eHus

Texnonorun
COBPEMEHHOI0
oOpa3zoBanus (110
MpO(UITI0 TOATOTOBKH)
[IIkOJIbHBIN IPAKTUKYM I10
JUCLUUIUTMHAM (IpoduiIs
MOJITOTOBKH)

MeTtonuka 00y4eHus u
BOCHUTaHHUS (IO
TEXHOJIOTMH C OCHOBAMHU
MpeANpUHIMATEILCTBA)
MeTtonuka paboTsl ¢
KJIACCHBIM KOJJIEKTHUBOM
ONEeKTPOTEXHHUKA
CoBpemeHHOe
IIPOU3BOJICTBO
MammuHoBeneHIIE
TexHom0ruu Manoro




OousHeca

Hanorosas cucrema
Poccuiickoit denepanun
I'paduka

TexHudeckoe
MOJIETTUPOBaHUE
[IpukiiaqHON MapKETUHT U
MEHEKMEHT

VY4eOHas mpakTHKa
(TpoekTHo-
TEXHOJIOTHYECKast)
MexIuCIUIIITMHAPHBIN
MIPAKTUKYM
Ilegarornueckas
MpaKTHKa
[IpousBoacTBeHHAs
MPaKTHKA:
MeJaroruyeckas mpakTHKa
HMHTEpHA

VYyeOHast mpakTHKa
VYyeOHast mpakTHKa 110
TEXHOJOTHYECKUM
JTUCHUTIITHHAM
[ToaroroBka k crave u
c/1aya rocy1apCTBEHHOIO
JK3aMeHa

BrinosiHeHue u 3anura
BBIITYCKHOM
KBaJIN(PUKALMOHHON
paboThI

[IK-4 -  pa3paboTka
OCHOBHBIX u
JIOTIOJTHUTEBHBIX
AKCTIEPUMEHTAITBHBIX

YCTAaHOBOK II0O OCHOBHBIM

pazmenam  QU3MKH B
COOTBETCTBUE c
MeTOJaMHI 00palboTKu
HKCIEPUMEHTATbHBIX
JAHHBIX;

BBoanbIii kypce Gpusnku
Mexanuka
DNEKTPUUECTBO U
MarHeTusm

OnTuka

MonexynsapHas pusuka
OnexTpoauHaMHKa
AtomHas pusuka
Kiaccuueckast MexaHuka
Maremaruueckas puznka
AcTtpoHOMUS
DIEKTPOTEXHUKA
Pagnorexnuka
[IporpammupoBanue
BUPTYaJIbHBIX IPHOOPOB
Kommeroreproe
MOJIETUPOBAaHUE
(bU3UIECKUX SBICHUN
VY4yeOHas mpaKTHUKa:
TEXHOJIOTHYecKas
(MeXIUCIMITIIMHAPHAS )
MpaKTUKa

TEKYIINN 5.1 |Pedepar
KOHTPOJITb

TEKYIIAN 5.2 |JlabopaTopHbie
KOHTPOJIb paboThI
nmpoMexxyrouHast | 5.3 |3auer
aTTecTaIus




Brimonaenue u 3ammra
BBIITYCKHOMN

KBTI (UKAITMOHHON
paboThI

[1K-5 -
yCTaHaBJIMBATh
COOTBETCTBUE MEXTY
(byHIaMEeHTaIbHBIMU
3HAHUSIMH TI0 (QU3UKE U
HPUKIIaJHBIM ux
XapakTepoM

crocobeHn

BBoanbIii kypc puznku
Mexanuka
DNEeKTPUYECTBO U
MarHeTu3m

Orntuka

MonekynsipHas ¢pusnka
DNeKTpoANHAMUKA
ATtomHas pusnka
Kiraccnueckas mexanuka
Maremaruueckas pusuk
AcTpoHOMHUS
DNEeKTPOTEXHHUKA
Pagnorexnnka
[IporpammupoBanue
BUPTYaJIbHBIX IPUOOPOB
KomnbrorepHoe
MO/IETUPOBaHUE
(bu3nUecKuX SIBICHUN
CoBpeMeHHbIE
HaIpaBJICHUs Pa3BUTHUS
Hay4yHOU oTpaciu (1o
MPOQHUITO TTOATOTOBKH)
Craructuueckas pusuka
KBanrtoBas mexaHuka
DyHIaMEHTAIbHBIE
B3aUMOJEICTBUSA
DOnemeHTapHas pu3nKa
VY4yeOHasi mpakTHKa:
TEXHOJIOTHYecKas
(MeXTUCITUTUIMHAPHAS )
MpaKTHKa

Brimonnenue u 3ammra
BBIITYCKHOM
KBaJTU(DUKAITIOHHOM
paboThI

TEKYILHI
KOHTPOJIb

5.1

Pedepar

TEeKYIIHI
KOHTPOJIb

5.2

JlaGoparopHsbie
paboThI

IPOMEXKYTOUHAs
aTTecTalus

5.3

2a4eT

3. ®OH/I OLIEHOYHBIX CPEACTB IJIsl MPOMEKYTOUHON aTTecTAlNu
3.1. ®oHJBI OIICHOYHBIX CPEJICTB BKIIIOUAIOT: Bonpocsl k 3auemy, Bonpocwl k sxzameny.
3.2. OrneHoYHBIE CpeCTBA
3.2.1. OnenouHoe cpeacTBo Bonpocwl k 3auemy.
Kputepuu orieHrBaHus 11O OIIEHOYHOMY CPEACTBY Bonpocel K 3auemy

dopmupyemslie
KOMIIETECHIIUH

Boicokuii ypoBeHb
c(OpMHUPOBAHHOCTHU
KOMIIETEHIIU I

[IponBUHYTEIN YPOBEHB
c¢(hOpMHUPOBAHHOCTH
KOMIIETEHIU I

ba30BbIi1 ypoBEHb

c(OpMHPOBaHHOCTH

KOMIIETEHIINN

(87-100 6amnoB)

OTJIIMYHO

(73-86 b6amnoB)
XOpOIIO

(60-72 Gannos)
YJIOBIICTBOPHUTEIBHO

VK-1; I[IK-1; TIK-

OtBer Ha BOMpPOC

OTtBeT

Ha BOITPOC

OtBer Ha BOIIPOC B




2: I[1K-4; TIK-5 HOJIHBIH, YIOBJIETBOPSIECT yKe [11eJTOM TTPaBWIbHBIN, HO
IIPaBUIIbHBIIL, Ha3BaHHBIM HEYETKO
[IOKa3bIBAET,  HTO TpeOOBaHUAM, HO €CTbh|(OPMYITHPYIOTCS
N HETOYHOCTHU B|IOHSATHA, IMEIOT MECTO
oOyuatoruiics
HA3JI0KEHUHU (haKToB,|3aTpyAHCHUS B
MIPaBUIBLHO u .

p OTIpE/ICNICHUN  TIOHSTHUH,|CaMOCTOSATEITHHOM
HCUCPIILIBAIONIC 00BACHEHUU 00BACHEHUHN
PpacKprIBACT B3auMocCBs3ei. OQHAKO, |B3aMMOCBS3CH,
coJiepKaHue OOyJaIONIUICS MOXET |HeNOClIe0BaTeIbHO
BOIIPOCA, JIETKO YCTPAHUTh|M3JIaracTCsi MaTepHUal
KOHKDETH3UPYET HETOYHOCTH 1o
ero  haKTHUCCKHM JIOTIOJTHUTEILHBIM u

HaBOJIIIUM  BOIIPOCAM
MaTepUajIoM.
MpernoaaBaTels.

* Menee 60 6amioB — koMIeTeHIIUs He chOPMHUPOBAHA.
3.2.2. O1ieHOYHOE CPEACTBO DK3AMEHAYUOHHBLE BONPOCHL.
Kpurepun orieHuBaHMS 110 OLIEGHOYHOMY CPEICTBY IK3AMEHAYUOHHBIE BONPOCHI

dopmupyemslie Bricokuii ypoBeHb [IponBUHYTEIN YPOBEHB ba30BbIi1 ypoBeHb
KOMITETCHIIUHT c(hOpMHUPOBAHHOCTH c(hOopMUPOBAHHOCTH c(hOpMHUPOBAHHOCTH
KOMIIETCHIIUI KOMIIETEHIIN I KOMIIETEHIINHI
(87-100 6amnoB) (73-86 GamnoB) (60-72 6ayioB)
OTJIMYHO XOPOLLIO YAOBJIETBOPUTENBHO
VYK-1; I1K-4; IIK-|OTBer Ha BOMmpOC OTtBer Ha Borpoc|OTBET Ha BONPOC B
5 TIOJTHBIA, YIOBJIETBOPSIET yKe|11eJIOM TTpaBUIIbHBIHN, HO
i rpeGosammM, HO  ccrs|dopuyaHpyIOTCA
HOK%HBaeTj Hro HI;TO‘{HOCTI/I ’ B HOII-:}IT}I’/I}I,I:/Iyl\fI:IOT MECTO
o0yuatomuiics W3JI0KEHUHU (bakToB,|3aTpyIHEHUS B
HpaBUJIBHO H OTPEICTICHUU  TIOHSTHH,| CAMOCTOSTEILHOM
HCYEPIIBIBAIOIE 00BSICHEHUH 00BSICHEHUH
packpbIBaeT B3auMocBs3ei. OQHAKO, |B3aUMOCBS3CH,
CcoJlepKaHue 06yqa101um?lca MOXET [HCIIOCICA0OBATCIIBHO
BOIIpOCa, JIETKO YCTPaHUTb|U3JIaraeTcs MaTepuain
KOHKPETHIHPYET HETOYHOCTH o
ero  haxTHICCKUM JIOMIOJIHUTEIbHBIM "
HaBOJSIIIIUM  BOIPOCAM
MaTepHajIoM. MIPEnoiaBaTes.

* Menee 60 6am10B — KOMIIETSHITHS HE CHOPMUPOBAHA.

4. ®oHJ OLIEHOYHBIX CPEICTB Il TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH

4.1. ®oHIBI OIEHOYHBIX CPEICTB BKIIOYAIOT: [Ipumepnas memamuxa peghepamos,
Ilepeuenv nabopamopmuvix padbom (B COOTBETCTBUM C TEXHOJOTHYECKOW KapTOW peWTHUHTa
TUCIUIUIMHBI Pabodeli mporpaMMBbl JUCIUTLIAHEI).

4.2.1. Kputepuu OIIEGHUBaHUS TI0 OIGHOYHOMY CpPEICTBY [Ipumepnas memamuka
pegdhepamos

Kputepuu oniennBanus KonmnuectBo 6annoB (Bki1an B

pEUTHHT)

B pedepare o603naueHa mpobiaeMa u 000CHOBaHA €€ 2
AKTyaJIbHOCTb, CACNIAH KPATKUI aHAIU3 PA3TUYHBIX TOUEK
3peHus Ha pacCMaTPUBAEMYIO MPOOIEMY U IOTUIHO




W3JI0KEeHA COOCTBEHHAsI MO3UITHUS, CHOPMYITUPOBAHBI
BBIBO/JIbI, TEMA PACKPBITA MOJIHOCTHIO, COOITIOICHBI
TpeOOBaHUs K BHEITHEMY O(OPMIICHHIO B COOTBETCTBUU C
I'OCT

B pedepare umeroTcs HETOYHOCTH B U3JI0KEHUU MaTepuaa, 1
OTCYTCTBYET JIOTUYECKAs MIOCIIEJ0BATEIILHOCTD B CYKICHUSX,
UMEIOTCS yIyIIEeHHs B 0pOopMIIeHUN

B pedepare nmeroTcs cymecTBeHHbIE OTCTYIUIEHUS OT 0
TpeboBaHuii Kk pedeprupoBanuio. B yactHocTH: TeMa
OCBEIICHA JINIIb YACTUYHO, JONYLICHbI (PaKTHUECKHUE
OLIMOKH B COZiep)KaHuu pedepaTa, opopmiIeHnn He
cootBercTByeT 'OCT

MaxkcuManbHbIN 62T B 2 pazaenax 4

4.2.2. Kpumepuu oyenusanus no oyeHoyHomy cpeocmsy llepeueHb 1a00paTOPHBIX
pabort

Kpurepun onennBanus KomnyectBo 6amioB (Bkiaa B
pEUTHHT)

OOyyaromuiics BEpHO pEIIUI TBOPYECKYIO PAaCUETHYIO )
3ajady; BBIMOJHUI MPOBEPKY 3adauydl U padOTy B TOJTHOM
o0Beme ¢ coOI0IeHNEM HE00X0IMMOM MOCe10BaTEIbHOCTH
MPOBEJCHUS ONBITOB W U3MEPEHHil; CaMOCTOSTENbHO U
palMoHaNFHO  BBIOpaT M TOATOTOBWJI  JUIS  OIIBITA
HE00X0aMMOe o0opyioBaHuE (cobpan cXemy
MOJICIIMPOBAHMs), BCE OIBITHI TPOBET B YCIOBUAX U
peXuMax, OOECHEeUMBAIOIIUX I[IOJIyY€HHUE pPe3yJIbTaTOB U
BBIBOZIOB C HamOOJBIIEH TOYHOCTHIO; B MPEICTABICHHOM
OTUeTe MPABHIBHO W AaKKypaTHO BBIMOJIHHWI BCE 3allUCH,
TaONUIIBI, PHUCYHKH, YEPTEXKH, TpaQuKH, BBYUCICHHUS U
cAenan  BBIBOABI,  MPAaBWIBHO  BBIOJHWI  aHAIH3
MOTPENIHOCTEH U OOBSICHUI PACXOXKJIEHUSI C TEOpHE;
coOiroaan TpedoBaHus OE30MMACHOCTH TpyAa

OOyuarmumMcs BBITIOTHEHBI TPeOOBaHMUs, OMMCAaHHBIC BBIIIE, 4
HO ONBIT MPOBOAMICA B YCIOBHUSX, HE OOECHEUYMBAIOIIUX
JIOCTaTOYHOW TOYHOCTH HW3MEPEHHWH, WIW OBLJIO JOITYIICHO
JIBa-TPU HEAOYETa, WM He 0oJiee OJHOM HErpyOOi OMMOKU U
OJIHOTO HEJIoYeTa

OOyyarommMcst TBOpUecKasi 3ajiaya pelieHa He MOIHOCTBHIO 3
wim  paboTa BBHINIOJHEHAa HE TOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHOW YacTW TakKOB, 4YTO TIO3BOJIET TOMYYUTh
MPAaBWIBHBIC PE3YJIbTaThl W BBIBOJBI, HJIH €CIIH B XOJIE
MPOBEJCHUS OMbITa W H3MEPEHUH OBbUIM  JOIMYIICHBI
CIICTYFOIIIME ONTHOKU: OIBIT IPOBOJIMJIICS B HEPAIIMOHATBHBIX
YCIOBUSX, YTO TPUBENO K TONYUYEHHUIO pEe3yNbTaTOB C
OoJIbIIIEeH MOTPEITHOCTBIO, WM B OTYETE ObUIM JOIYIICHBI B
oOmiell clI0XKHOCTH He Oosiee JBYX OIIMOOK (B 3amMcsax
€IMHMII, I3MEPCHHUSX, B BEIYUCIICHUSX, TpaduKax, Ta0IHIaX,
CXeMmax, aHaluM3e TMOorpelmHocTel w T. [A.), He
MPUHIMITAATIBGHOTO IS JIAaHHOM pa0oThl XapakTepa, HO
MOBJIMSABIIUX Ha PE3ylbTaT BBITOJIHEHUS, WIH HE BBITOJIHEH
COBCEM WJTU BBIIOJTHEH HEBEPHO aHAIHM3 MOTPENTHOCTEH WIIH




HE OOBSICHEHBI PACXOXKICHHS C Teopuer wim pabdoTa
BBIINIOJIHEHA HE IIOJIHOCTBIO, OAHAKO OGT:GM BBITIOJTHEHHOM
YacTH TaKOB, YTO IIO3BOJISICT TIOJIYYHUTh IPABHIbHBIC
PE3yIbTaThbl U BBIBOABI 110 OCHOBHBIM, MTPUHIUITHAJILHO
Ba)XKHBIM 33J1a4aM pabOThlI.

OOyuarouMesl TBOpUecKas 3ajiaya He pelleHa WM pelleHa
HE TOJIHOCThIO WM paboTa HE BBIIIOJIHEHA WJIM BBIIOJHEHA
HE IOJIHOCTBIO, U OOBEM BBINOJIHEHHONW 4YacTH pabOThl He
MO3BOJIIET CJIENaTh IMPAaBUIbHBIX BBIBOJOB, WJIM OIBITHI,
U3MEPEHUs, BBIYMCICHUS, HAOIIOICHUsS MPOU3BOJMINCH
HETPaBWIBHO WM B X0/1€ pabOThl M B OTYETE OOHAPYKUIIHCh
B COBOKYIIHOCTM BCE€ HEIOCTaTKH, OTMEYCHHBIE B
IPEJbIYIEM IYHKTE

MakcumasbHbIii 0at 3a Bce paboTs (8 padboT)
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5. OueHouHbIe cpeacTBA (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)

5.1. llpumepHasi TeMaTHKa pedepaTon

1. SHEPTETUYECKUME 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') THAPOAKKYMYJIMPYIOILIUE FIEKTPUUECKUE CTAaHIIUH;
1) IPUIMBHBIC SJIEKTPUUECKUE CTAHIIUH.
4.  ATOMHBIE FNEKTPHUUECKUE CTAHIINU;
5. TepmosinepHas sHepreTuka
6. BO3BMOXHBIE CITOCOBbI IIPEOBPA3OBAHU S PA3JIMYHBIX BUJIOB SHEPI' MU B
SJIEKTPUYECKYVYIO:
a) MarHUTOTUIPOIMHAMUYECKHE TPEOOPa30BaHUSI SHEPTUU;
0) TepMO3JIEKTPHUECKUE TEHEPATOPHI;
B) TEPMOIMHUCCHOHHBIE T€HEPATOPHI;
I') JJIEKTPOXUMHUYECKHE TeHepaTopsl. JKuIKue v TBep/ble JIEKTPOIUTHI.
1) PaIuON30TOITHBIE HCTOYHUKH SHEPTHH;
€) reoTepMalibHbIE 3JIEKTPOCTAHIINH;
) COJIHEUHBIE 3JIEKTPOCTAHLINN;
3) BETPOBBIE AJIEKTPOCTAHLIUY;
1) HUCII0JIb30BAHNE 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 DHEPT U:
a) TPAHCIIOPT 2JEKTPUUECTBA;
0) nepenava FHEPrUM IPU MOBBILIEHHOM HanpskeHuu. JInauu anextponepenay (JIOII).
B) Ilepejaya SHepruu 0e3 MpOBOOB;
I') CBEPXIIPOBOSIINE JIMHUHU JJIEKTpoIiepeiay
13. DJIEKTPOSHEPI'ETUKA:
a) anekTpol’HepreTuka B Poccuu;
0) NpUMEHEeHHE PIEKTPUUECKON SJHEPIHH B HAPOIHOM XO35HCTBE;
B) OTpEOICHNE INEKTPUUECKON SHEPTUU
T) OHsATHE 00 O0BEAMHEHHOM IEKTPOIHEPTETUUECKON CUCTEME;
IIPEUMYIIeCTBa OObEJUHEHUS SHEPTETUUECKUX CUCTEM.
14. BJIMAHUE TEXHUKU 1 DHEPTETUKN HA BUOCDEPY:
a) HHEepreTUKa 1 OKpy>karolias cpesa.
0) pa3BuTHE YHEPTrEeTUUECKON TeXHUKHU. Ee BiusiHuE Ha YemoBeYecKoe O0IIECTBO U
OKpYXaroIyro cpeny. JDxosorusa. OxpaHa IpuUpoJIbl;

5.2. IlepeyeHb 1a00paTOPHBIX padoT
1. BonabT-aMiepHble XapaKTEepUCTUKU HEKOTOPBIX 3JIEMEHTOB 3JIEKTPUUECKOM IeH

2. AUYX mpocTedmmx 3JIeMEHTOB JIEKTPHUECKON TeTTH



10.

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

Tpexdasnblie nenu

ITepexonnbie nponeccel. Penakcanonnsle sBienust B RLC nensx

Hecunycounanbpaple TOKHA U HanpsokeHus. ['apmonndeckuit ananus. Dnextpudyeckue RC
GbUIBbTPHI

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

Hekotopbie MeTombl W3MEpEeHUH MapaMeTpoB NENH M CHTHAJIA C HCIOJIb30BAHUEM
ocmmiorpaga



5.3. Bonipockl K 3K3aMeHy

1.

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

DNEKTPOTEXHUKA M AJICKTPOIHEPIreTHKA. DHEpPreTuka B KM3HU 4esioBeka. OCHOBHBIE

npo0sieMbl 3JIeKTpo3HepreTuku. CTPYKTypHasi cXeMa CHIJIOBOM AJIEKTPOIHEPIeTUKH U

9KOJIOTMUYECKHE TIPOOIIEMBI.

JIuneinble snexkrtpudeckue uenu. llepemeHHbI TOK. MrHOBEHHOE M aMILIMTYIHOE

3HaueHus. ®aza. PasHocth (a3. ['paduueckoe mpencraBnenne. CpemHUN TOK.

[elicTByrolee 3HaUEHNUE TOKA.

DOneMeHTHI U NapaMeTphl 3JEKTPUUYECKUX LENell NEPEeMEHHOro Toka. llenb ¢ akTHBHBIM

3JIEMEHTOM. Y paBHEHHUE HANIPSHKEHUI. Y paBHEHUE MOIIHOCTH.

enp ¢ naeasbHBIM UHIYKTHUBHBIM 3JIEMEHTOM. YPaBHEHMs HANPSDKEHUH M MOIIHOCTH

PeanpHas kaTylmka MHIYKTUBHOCTH.

[lenb ¢ EMKOCTHBIM 3JIEMEHTOM. Y PaBHEHUS HAIIPSKEHUN U MOLHOCTH.

[TocnenoBarenbHoe coenuuenne RLC sneMeHTOB. YpaBHeHUEe HampsikeHU. BekTopHas

auarpaMma. TpeyrosibHUKHA CONIPOTUBIICHUN, HAIIPSKEHUN U MOIIHOCTEH.

Pe3sonanc  HanpspkeHuil.  YCnoBUSLT  BO3HMKHOBEHHsI  PE30HAHCA U OCHOBHBIE

XapaKTEPUCTUKU AJIEKTpUYECKOW 1enu. YacTOTHbIE 3aBUCHUMOCTH 3JIEKTPUYECKUX

xapakrepuctuk R,L,C- memnu.

[Mapamnensnoe coenquHenne RLC »rmemMeHTOB. AKTHBHBIE M PEaKTUBHBIA  TOKH.

[IpoBonumocTb. TpeyroJbHUKN TOKOB U POBOAUMOCTEH.

Pe3onanc TokoB. WieanbHBIM M peanbHBIA ANEKTPUYECKUM KOHTYp. OcCOOEHHOCTH

pe30HaHca. DHEPreTHKa MPOLIECCOB B HI€AIbHOM KOHTYpE.

Tpexdazupie uenu. IlpuHIMI TOCTpOEHU MHOTO(A3HBIX SJIEKTPUUECKUX CHCTEM.

CoenuHenue «3Be3fa». 4-X MpoBOAHAS 3JeKTpuueckas cucrema COOTHOLIEHUS MEXKITY

JUHEWHBIM U (a3HBIM HANpsHKCHHUSAMHU. PaBHOMepHas M HEpaBHOMEpHas Harpyska B

dazax norpedutens. HyneBoil mpoBo u ero 3HaueHue.

CoenuHeHne «3Be3a». TpexmpoBOAHBIE AJIEKTpUUeckue cucteMmbl. CHMMeETpUuHas U

HECUMMETpUYHasi Harpy3ka B (azax mpuemnHuka. [lepexoc ¢a3. OOpbrIB B OAHOM U3

JUHEHHBIX MpoBOJOB. OCHOBHBIE COOTHOLIEHMS Mexay HampspkeHussMu. Kopotkoe

3aMbIKaHMe B OJJHOM U3 (a3.

CoenuHenne TpeyroibHUKOM. COOTHOIIEHUE MEXIY JIMHEWHBIMH M (Pa3HbIMU TOKaMH.

MorttHOCTh Tpex(}a3HON CHCTEMBI.

OnekTpuueckas 1LeNb C  HEIUHEHHBIM  MHIYKTUBHBIM  3jeMeHToM. Kpubas

HaMarHWYMBaHUA M METIM THCTEpE3uca KaTyIIKU CO CTaJbHBIM ceplaeyHukoM. Ilorepu

SHEPruM Ha TUCTEPE3UC U BUXpEBbIE TOKH. OCHOBHBIE OCOOEHHOCTH 3JIEKTPOMArHUTHBIX

OpoIeccOB B IEMAX IEPEeMEHHOro TOKa C HEJIMHEeHHOW  Bebep-aMIiepHOit

xapaktepucTukoil.. Karymka ¢ cepaeuHukoM Kak IpeoOpazoBaTeslb CHUHYCOUIAIbHOTO

CUTHAJIa B HECUHYCOUJAJIbHBI.

[Tynbcupyromee marnutHoe mone. Tpanchopmartop. [lpunnum paGotsl. OCHOBHBIE

xapakTepucTuku. CamoperyinpoBaHue. PeXuM XOJOCTOrOo XoJa M KOPOTKOIO

3ambikaHus. PaboTa npu Harpyske. ABTOTpancpopmarop.

MamuHbl NEpeMEHHOro TOKa. Bpamaronmieecss MarHuTHOE 1ojie.  ACHHXPOHHBIE

nsuratenu. [Ipunnun padotsl. Ckonbxenne. CaMoperyinupoBaHue.

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

portopa. OnHoa3Hblil ABUTraTens. Brimrouenue tpexdasHoro apuraresns B 0AHO(pa3HYIO

LEIb.

CunxponHslii reHeparop. llpuHumn pelictBus U ycTpoiicTBO. Peakuusa skops.

OO6paTtuMOoCTh CUHXPOHHBIX MalTUH. CHHXPOHHBIHN JIBUTaTENb.

OHepretuueckue pecypcbl 3emun B Poccum. WX Buasl, 3amachl, HCIOJIb30BaHUE.
Tennossie anexTpuaeckue ctanimu (TOC u TOLY).

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

[TpunuBHBIE U THIPOAKKYMYIHPYIOIIHNE 3IEKTPOCTAHIINH.



20. O6beHEHHBIE YJIEKTPUIECKUE CUCTEMBI. ATOMHBIE AeKTpocTanuu (ADC).

21. Dxonoruveckue MpoOIeMbl MPOU3BOACTBA, TPAHCIIOPTUPOBKH M UCIIOJIb30BAHUS
AIEKTPOIHEPTHH.

22. MI'l —reneparopsl. TepMOdIEKTpUUIECKHUE 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 MTEpeMEHHOI0 TOKa MOJIKIIYEH PE3UCTOP C MOCIEI0BATENIEHO BKIOYEHHBIM
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 AMArpaMMmy JUIsl  KaTYIIKH MHIYKTHBHOCTH (
Ry, Ly) 1 konaeHcatopa C, cCoeIMHEHHBIX MapajlieIbHO.
5. UneanpHas karymka wuHAyKTHBHOCTH (R)=0) u xkommencarop C  coeauHEHbBI

napajuyieJIbHO M TMOJKIIOYEHbI 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
I=G+TL+T+

1. B nenu U3 napanienbHO COETMHEHHBIX aKTUBHOTO COMPOTUBIICHUS R, MHAYKTUBHOCTH L
u emkoctu C Toku coorBercTBeHHO paBHbl 120, 150 u 40A. Bpruuciauth oOmuid TOK U
KOA((HUILIMEHT MOUTHOCTH JJIsl BCEH LIeTH.

8. Karymka ¢ WHAYKTHBHOCTBIO L W akTUBHBIM COMNpOTHBICHHEM R coequHEeHbI
MOCJIEIOBATEIbHO € KOHAEHcaTopoM eMkocth C, W 3Ta Lenb MOAKIIYEHA K HCTOYHHUKY
MepeMeHHOro Toka, [Ipu HEKOTOpoW yacToTe B IEMU HACTYNMWJI pe3oHaHC HampspkeHuit? Kak
OTPENIETUTh MOMEHT PE30HAHCA B IIENH?

9. B nocnenosarensuyto R,L,C- nens BkiIroueH amrepMerp. UTo mokaxkeT mpuodop, eciu
IpY U3MEHEHUHM YacTOThl MUTAHUS IMPU L= Lo B LIENU HacTynua pe3oHaHc? Kak u3meHurcs
NOKa3aHWe amIepMeTpa Npu: a) NOpu 3akopauuBaHud R ; ©0) 3akopauuBanuun C; B)
3akopaunBanuu L? Kak n3aMeHuTCs ipu 5TOM 1moTpedisieMas MOITHOCT ?

10. Kak noBnuser yBenMueHHE aKTUBHOIO CONPOTHUBIICHUS Ha PE30HAHCHBIE KPHUBBHIE B
nocnenoBarenbHoM R,L,C — koHTYpe?

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

5.3 [lepeyeHb TECTOBBIX 32IAHMIT 110 TUCHHUIJIHHE DJIEKTPOTEXHUKA

1. Cpennee, 1eiicTByolIee 3HaAYeHUS TEPEMEHHOT0 ToOKa. KoMmiekcHble ynciia.
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 Vicxopst u3 BbIpaKeHUS Uil MTHOBEHHOTO 3HaueHus Toka i=14,1 sin(wt+m/6), 3anucarh BeIpaKeHUs
JUTS IEHCTBYIOIIEr0 3HAYSHUS TOKA B KOMIUIEKCHOM BHJIE.



1.3 Hanucats BbIpakeHHE [l MTHOBEHHOTO 3HAUEHUs CHHYCOHM/IAJbHOIO TOKA, KOMILIEKCHAs aMILTUTY/a
kotoporo I, =10e7%,

1.4 Konnencarop eMkocThio C MOKIIIOYEH K HICTOYHHKY TIEPEMEHHOT0 ToKa. Kak M3MEHHUTCS TOK, €CIIH :
a) TIOIKITIOYHTh MapaIeIbHO €My KOHJICHCATOP TOU e eMKOCTH; 0) BKIIIOUHTH MOCIIEIOBATEIEHO C HAM
KOHJICHCATOP TOM K€ EMKOCTH?

1.5 3anucate BbIpakeHUE JJ1s1 KOMIUIEKCHOM aMIUTUTYAbI ToKa i;= 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 IlocnemoBaTebHO € JIAMIIOM HaKajIMBaHHMS BKIIOYCH KOHICHCATOpP IepeMEHHOM emkoctu. Kak
W3MEHHTCS] HAKal JIaMIIbl, €CJIM: a) HEe MEHSSl BXOJHOE HANpsHDKEHUE YBEIHMYUTH €MKOCTh KOHIEHCATOPa;
0) He MeHsIsl EMKOCTh KOHJICHCATOPA U BXOJIHOE HANPSDKEHHE YBEIMIHTh YACTOTY BXOJJHOTO CHTHANA

1.10 B/1C, Bo3HMKaOMmas NpU BpalICHHA PaMKH B OJHOPOJHOM MArHUTHOM TIOJ€ M3MEHSCTCS 10 3aKOHY
e=12sin100t. Ompenenuts : a)ammauryaHoe 3Hauenue DJIC; 0) metictyromiee 3Hauenue DJIC; B)
MIEPHUO/ U 4aCTOTy TOKa; ) MrHoBeHHoe 3HaueHue D/[C npu t=0,01s.

1.11 Kak W3MEHHUTCS HWHIYKTUBHOE COMNPOTUBJICHHE KATYNIKH HWHAYKTHBHOCTH, €CJIH €€ BKJIIOYHTH B IICTh
MepeMeHHOoro Toka ¢ yactotoit 10kru BMecto 50I'1?

1.12 Kak u3MeHHUTCSl EMKOCTHOE CONPOTHUBJICHUE KOHJCHCATOPA, €CITH €T0 BKIIIOYHTH B LIENb IEPEMEHHOTO TOKa
¢ gactoroit 10 x['t BMecTo 50I'1?

1.13 Konpgencatop emkoctbto C TOAKIIOYEH K HCTOYHHKY MEPEMEHHOro Toka. Kak H3MEHUTCS TOK B
KOHJIEHCATOpE, €CIHU: a) BKIIOYHTH MapajulebHO €My KOHICHCATOp TOH K€ eMKOCTH; 0) BKIIOYHUTH
MOCJIEeIOBATENILHO C HUM KOHJICHCATOP TOM e eMKOCTH; B) €CIIM KOHJICHCATOP MOJKIFOUNTh K HICTOYHHKY
MOCTOSIHHOTO TOKA TOTO K& HAMPSHKCHHS.

114 K xarymke WHIYKTHBHOCTH NPHJIOXKEHO HaNpsDKeHHWE MEepPeMEeHHOro 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 xarymike WHIYKTHBHOCTH HpWIOXeHo HampspbkeHue U=0,3 sin314t. B momenT 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 comnporusieaueM R=200m npoxomutr Tok | =0,75 sinot A. OnpenenuTb MOIIHOCTb,
AMIINIMUTYJHOC U I[eﬁCTByIOH.[ee SHAUYCHUA MaACHUA HAIIPSKCHUA Ha PE3UCTOPEC, 3allMCaTb BBIPAKCHUC
MTHOBEHHOTO 3HAUCHHS 3TOTO HAMPSDKEHHS M MOCTPOUTh BEKTOPHYIO JUArpaMMy TOKa M HANPSDKCHHS
s t=0.

1.17.B nenb mepeMEeHHOTo TOKa IMOCJIEA0BATEIbHO BKJIFOUYCHBI /[BA Pe3UCTOpa, TOK U3MEHSETCs 10 3aKOHY |
=0,2 sin(628t-/4)A. TlorpebasieMass ©MU MOIIHOCTE P=2,7BT, mpuueM Ha HEPBOM pE3UCTOPE OHA
cocraBisieT 2/3 Bceit MoutHOCTH. ONpenenuTh COPOTHBIICHUSI PE3UCTOPOB, 3aIIUCATh 3aKOH W3MEHEHUS
HANPsDKEHUSI HAa KaXJIOM M3 HUX. [lOCTpOUTH BEKTOPHYIO aHarpammy JuUisi MoMeHTa Bpemenu (=0 u
OTIPEJICJIUThH MIEPUO/] CUTHAIA.

2. MocaenoBarennHoe coenuHenue R,L,C- ssiemenToB. Pe3oHanc HanpsizkeHuii

2.1 ina nocnenosarensHoit RLC-nenn fokasaTh crnpaBeminBocTh cooTHomenus U=U;
+U, +Usz ......

2.2 JIns Hepa3BETBJIEHHOM 1IEMM TIEPEMEHHOrO TOKA, COJEpkKalled aKTUBHOE U
peakTuBHble conpotuBieHus R=4om, X;=150m, Xc=120M, onpeaeauTes MOJHOE
COMPOTHUBIIEHUE U TOK B 1ienu. Llens HaxoAuTCs Mo HanpsikeHueM paBHbiM 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 JJICKTPUYCCKYIO LCIb IMEPEMCHHOIO TOKAa C HANPSAKCHUCM



110B npu uacrore S0I'nBKIIOYEHA KAaTylmlKa ¢ MHAYKTUBHOCTHIO 9MI'H MU aKTUBHBIM
conpotusieHneM 40m. Onpenenutb UHIYKTUBHOE COIPOTUBIICHUE KATYILKH, M1aJIEHUE
HamnpsDKEHWs Ha aKTUBHOM M pEaKTUBHOM 4YacTAX KaTyHIKH, a TaKKe 3SHEpruio,
notpelisieMyro 1emnbko 3a Bpems S0c.

2.5 JUia  Hepa3BETBIECHHOM 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 HCTOYHMKY IIEpEMEHHOr0 TOKa IOAKIIOUEH pPE3UCTOP C IOCIEI0BATEIBHO
BKJIFOUEHHBIM KOHJeHcaTopoM. Kak M3MEHUTCS TOK B LIENH, €CIIU: &) IOCJIE0BATEIbHO
MOJIKITIOYAETCS] KaTyIlKa WHAYKTUBHOCTH; 0) 3akopaunBaeTcs KonzaeHcatop? Kak mpwu
3TOM U3MeHsAETCs (Pa30BbIi CABUT MEKAY TOKOM U HampspKeHuem?

2.7 B nepazserBinennoin R,L,C — nenu BeimosiHsercs: yciosue X > Xc. [loctpouts B
o0mieM BuUJE BEKTOpPHYIO auarpaMMy. Kak oHa H3MEHUTCS, €CIIM 3aKOPOTUTh: a)
KaTyIIKy HHIYKTUBHOCTH, 0) pe3uctop?

2.8 MoHO 51 3aMEHUTh HHAYKTHBHOCTh L u emkoctb C 0OJHOI 3KBUBaJIEHTHOMN
UHIYKTUBHOCTBIO?

2.9 Hwmeercss nu pasnuyue B NpUMEHEHHMH 3aKOoHOB Kupxroda s MTrHOBEHHBIX W
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 MOAKIIOUYEHA K UCTOYHUKY
IIEPEMEHHOT0 TOKa, IIpy HEKOTOPOM YacTOTE B LENU HACTYIHJI PE30HAHC HAIPSIKCHUMH.
Kak ornpenenuts MOMEHT pe30oHaHca B Lienu?

212 B nocnegoBarenbHyto R,L,C- nenp BkItoueH ammepmerp. UTo mokaxkeT mpuodop,
€CJIM NMPU U3MEHEHUM YacTOThl MUTAHUSA IPU L= Lo B LENU HAacTynua pe3oHaHc? Kax
M3MEHUTCS MOKa3aHue aMmIlepMeTpa IpU: a) Mpu 3akopauynBaHuu 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 Kax nosnuseT yBeJIMYEHHE aKTHBHOIO CONPOTUBJIEHUS HA PE3OHAHCHBIE KPUBLIE B
nocnegoBarenbHoM R,L,C — koHType?

3. TIMapanaenbHoe coequnenue R,L,C —3iemenToB. Pe3onanc TokoB.

3.1 [TocTpouTh B 00IIIEM BHIC BEKTOPHBIC THArpaMMbl TOKOB U HATIPSHKESHHIMA JIJIsI
napauIebHBIX COCMHEHHN:
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 HHIYKTUBHOCTH (Rk=0) 1 konnencaTop C coeTMHEHBI TapauIeIbHO
1 MOJIKJIFOUEHBI K HCTOYHUKY TIEPEMEHHOT0 ToKa. [Ipr HEeKOTOPO# YacToTe L UCTOYHUKA
MUTaHKS B IIETTH HACTYITUJI PE30HAHC TOKOB. UeMy paBeH TOK B HEpa3BETBICHHOM YacTH



uenu? Kak onpeaennTs MOMEHT pe30oHaHca?
3.3 lna paszserBinenHoit RLC-menmn  sKcnmepuMEHTaNbHO J0Ka3aTh  CIPaBEIJIMBOCTh

cootHomrenuss [ =1+, +....

3.4 CymecTtBylOT i (PU3NYECKH B KaXKIOW W3 MapajUIelIbHBIX BETBEH AaKTUBHBIA 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 COMPOTUBIIEHUS R, MHAYKTUBHOCTH L
n emkoct C Toku coorBercTBeHHO paBHBI 120, 150 u 40A. Beuucnuth oOmMil TOK U
KOA((HUIIUEHT MOITHOCTH JIJIsl BCEH IICTIH.

3.7 Tlpu kakux YCJOBMSIX 4YacTOTa pE30HaHCa TOKOB COBIAJAET C YacTOTOM pe3oHaHca
HaNpsHKEHUN?

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

3.9 Yro Takoe coOCTBEHHBIN PE30HAHC HHIYKTUBHOCTHU?

3.10 a) ['me ucnonw3yercs siBlieHUE pe30HAHCA TOKOB?

0) [TorpebnsieTcs 1u Y3HEPTHsl KOHTYPOM IPU PE30HAHCE TOKOB, €CIIM KOHTYP HE

MMEET aKTUBHOTO CONIPOTHBIICHUS?

B) Kak n3menurcs obiee cConpoTUBICHHE KOHTYpa MPU YMEHBIIEHUH aKTUBHOTO

COIPOTHBIICHUS KAaTYIIKA HHAYKTUBHOCTH B PEXKHME PE30HAHCA TOKOB?

3.11 ITocTpOnUTh YaCTOTHYIO 3aBUCUMOCTD IIOJTHOTO COMPOTHBICHUS Zyourypa= f(L). Cunrars,

YTO aKTUBHOE CONIPOTUBIICHHE KOHTYpa paBHO HYIO, a L 1 C 3JIeMEHThI BKIIFOUCHBI

napauienbHoO.

3.12 a) KakoBbI XapakTepHbIe OCOOCHHOCTH PEXHUMa pe30HaHCa TOKOB?

6) Kakumu npubopamu npoiie Bcero 3aduKCUpoBaTh COCTOSIHUE PE30HAHCA B
napajuieIbHOM KOHType?

Tpexda3zubie nenu. Coeqnnenue” 3se3aa”

4.1 Onpenenurs Mraosennsie 3Hadenus JJIC B paszax A u B cumMeTpuuHOi TpexdasHoii
cuctemsl, eciu B (haze C 37C paBHA HYIIO.

4.2 Belpazuth B ToOKa3aTeNbHOW M anrebpamdeckoif Qopmax kommiekcHsle 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 nm3MeHATCS TOKM B TPEXNMPOBOJHON CHCTEME TIPU OOPBIBE OJHOTO W3 JIMHEHHBIX
MPOBOIOB?

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

4.6 K TpexdasHO! ceTM NMOAKIIOUEHA PaBHOMEPHAs HArpys3ka, COCIMHEHHAs MO CXEMe
“3Be3na’. Amnepmertp BkIo4eH B (pa3y C. Kak nu3MeHsTCs ero noka3zaHus npu oOpbIBE B
daze A?

4.7 O6bsACHUTL, TOYEMY B HEHTPATBLHOM MPOBOJE YETHIPEXIIPOBOJHON CHUCTEMBI HE
YCTaHaBIIMBAIOT IPEJOXPAHUTEIL U CEUEHHUE €70 MEHBILIE CEUEHUS JINHENHBIX IIPOBOJIOB.

4.8 Tosicauts, noyeMy Tpex(asHblii JBUraTeNb MOKHO BKIIOYATh B TpeX(azHyro ceTh 0e3
HEUTpPaJIBLHOIrO MpoBoAa?

49B ¢azsax A, B um C mnpueMHUKa DHEPIMH, IIOAKIKOYEHHOTO K Tpexda3Hoi
YeTHIPEXITPOBOTHOW CETH, JCHCTBYIONIME 3HAYCHHS TOKOB COOTBETCTBEHHO paBHBI 10,
30 u 5A.OnpenenuTh TOK B HEHTPAIILHOM MTPOBOJIE, €CIIM HArpy3Ka akTHBHASL.

4.10 Jlist TpexazHol, TPEXIPOBOAHON CHCTEMBI (COEIMHEHHE «3BE3Ja») I0Ka3aTh



CIIPaBCAJIMBOCTb COOTHOIICHU U,v = \/§U¢

4.11 IIpoeMOHCTPUPOBATH SABJIEHHUE Nepekoca Pas.

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 cKOIBKO pa3 BO3PACTyT JIMHEHHBIC TOKH, €CJIU IPUEMHHK SHEPTHHU IEPECOCIUHHUTE
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 — COeIMHEH
TPEYrOJbHUKOM C compoTuBieHusMu 6, 6 u 12 Om. CompoTHBIEHHUS MPOBOIOB
oauHaKoBbl U paBHBI 1 OM. Onpenenuts (a3Hble U IMHEHHBIE TOKH TPUEMHUKA.

5.5 B TpexdasHylo ceThb ¢ JAEHCTBYIOIIMM 3HAY€HHEM JMHEHHOro Hanpsokenus 120B
BKJIIOUEHBI JIAMITbl HAKAJIMBAHUSA, COSMHEHHBIE 110 CXEME TPEYTOJIbHUK C PaBHOMEPHOU
Harpy3koil. [Torpebnsemas momiHocTh cocTtaBiger P=3,6 kBt. Onpenenuts 4ucio JiaMi
B KaXKI0H (haze, eciii MOIIHOCTb KaXk/10i 1amnbl paBHa 40BrT.

5.6 Tpu kaTymku MHIYKTHBHOCTH, Kak[as ¢ aKTHBHBIM compoTusieHueM 1,5 OM wu
WHAYKTUBHBIM 2 OM, TIPUCOCIMHEHBI TPEYTOJBLHUKOM K Tpex(a3HO# ceTH ¢ JIMHEHHBIM
HanpspkenneM 220 B. Berumcnuth ¢asHble W JIMHEHHBIE TOKH, a TaKXKe AKTHBHYIO
MOIIIHOCTh BCEH LIEMH.

5.7 ®a3bl IpUEeMHMKA COEIMHEHBI TPEYTOILHUKOM U UMEIOT PABHOMEPHYIO Harpysky. Kak
M3MEHSTCS (pa3HbIe TOKH M HANPSDKEHUS, €CIIH MIPOU30IIe]l 0OpPBIB OAHOTO U3 JTHHEHHBIX
MPOBOIOB?

5.8 O6MoTKH  Tpex(azHOro CHMMETPUYHOTO TeHepaTopa COEJMHEHBl 10  CXeMe
TpeyrojibHUK. YemMy paBeH TOK B 0OMOTKax reneparopa?

5.9 K tpexdasnoii ceTH MNOAKIIOYEHA PABHOMEpHAs HArpy3Ka II0 CXEME TPEyrOJNbHHK.
Amnepmetp BkiItodeH B pa3y C. Kak usmensrces ero nokaszanus npu oOpsise B gaze A?

5.10 PaBHOMepHas Harpys3ka COeIMHEHa MO0 CXEME TPEYTOJbHUK, H K HEH ¢ MOMOIIBIO
Kabens MojBeneHO Tpexda3Hoe HalpspkeHHe, 1Mo ¢uiiaM Kabesist MPOXOAST JIMHEHHbIe
toku. Co3gaercs a1 BOKPYT Kabessi MarHUTHOE 1oJie?

5.11 3anucaTth COOTHOLIEHUS MEXAy (asHBIMM W JHMHEWHBIMM TOKaMH IpH
COeIMHEHNH (Pa3 MpUEMHUKA [0 CXEME TPEYTrOJIbHUK.



3.2.3. JUCT BHECEHUS U3SMEHEHUM

JIMCT BHeCeHHUs U3MEHEeHHU I
JlononHeHUs ¥ u3MeHeHus paboueii mporpammbl Ha 2018/2019 y4eGHbIi ro1

B pabouyro mporpaMMy BHOCSTCS CIISAYIONINE U3MECHEHUSI:

1. Ha turynsHoMm mucte PIIJ] 1 ®OC u3MeHeHO Ha3BaHHE BEIOMCTBEHHOW MPHUHAIIEKHOCTH
«MUHHCTEPCTBO HAYKH W BBICHIETO 00pa3oBaHUs» HA OCHOBAHWU TPHKa3a «O BHECECHUU
n3menenuit B ceeenus o KI'TTY um. B.I1. ActadweBa» ot 15.07.2018 Ne 457 ().

BHecenHble U3MEHEHUS YTBEPKIALO

W.o. 3aB.xadenpoit 2> C.B. boptHOBCKU#t




JIncT BHeCceHUS U3MEHEeHHH
JIOTIOJTHEHUS ¥ U3MEHEHUs B pab0UyI0 TPOrpamMMy JTHACIUILTAHBI
Ha 2019/2020 y4eOHbIii TOA

1. Cowucok nuteparypbl OOHOBJEH Y4YEOHBIMH U Yy4eOHO-METOIWYECKUMHU HU3JIaHUSIMU,
AIIEKTPOHHBIMU ~ O0pazoBaTeldbHBIMH  pecypcamMu. OOHOBIEH MepeueHb COBPEMEHHBIX
npodeccHOHaNBHBIX 0a3 JaHHBIX M WH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM M COTJIACOBAH C

Hayunoti 6u6mmorekoi KI'TTY um. B.I1. Acradnea.

2. OGHOBIIEH MEePEYCHB JIUIICH3MOHHOTO MPOTPAMMHOT0 00ECTICUeHUSI.

Pabouas mporpamma nepecmMoTpeHa u 0100peHa Ha 3aceaHnnu Kadeapsl
08.05.2019, mpotokon Ne9

Pabouas nporpamma nepecMmoTpena u ogoopena Ha 3acegannn HMCC
16.05. 2019, mporokosn Ne 8

BHeceHnnbie n3MeHEHUS YTBCPXKAAO

W.o. 3aB.xadenpoit 2 C.B. boptHOBCKUH

[Ipencenarens HMCC(H) 2 C.B. boptHOBCKU#




JIucT BHeceHM S N3MEeHeHUu

JlomnoHEeHHsT ¥ K3MEHEHHS B Pa00YyIO IPOTPaMMy JTUCIUATUTAHBI
na 2020/2021 yueOubIii 1o

B nporpammy BHOCSTCS ClIeIyIOLIUE U3MEHEHMUS:

1. OGHOBIEHBI TUTYJBHBIE JUCTHI pabouell mporpaMMsbl, (pOHAA OIECHOYHBIX CPEJCTB B
CBS3U C HU3MEHEHUEM BEJAOMCTBEHHOM IPUHAMICKHOCTH — MMHHUCTEPCTBY NPOCBEIIECHUS
Poccuiickoit @enepanuu.

2. O6HoBneHa u coriacoBaHa ¢ Hayunoit OomOmmorexkorr KITIY umm. B.II. AcrtadbeBa
«Kapra nureparypHoro oOecnedeHus (BKIOYas D3JIEKTPOHHBIE PECYPCHl)», COAepKalas
OCHOBHYIO U JIONOJHUTENIbHYIO JIUTEPATYPY, COBpEMEHHBIE MpodeccoHaIbHble 0a3bl TaHHBIX U
UH(OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. O6nonena «Kapra marepualbHO-TEXHUYECKOW O0a3bl MUCIUIUIMHBD), BKIIOYAOIIAs
ayIUTOPUU JJIi NTPOBEICHUS 3aHATUH JIEKIIMOHHOTO THWIIA, 3aHATUH CEMHHApCKOro THIIA,
KYpPCOBOTO MPOEKTHPOBAHUS (BBIOJHEHHS KYPCOBBIX PalOT), TPYNIOBBIX U MHAWBHIYaTbHBIX
KOHCYJIbTallMM, TEKYIIETr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTALIUU, TIOMEILEHUS
IUIsL caMocToATeNbHOM paboTel oOyvarommxcs B KITIY um. B.IL. AcrtadpeBa) u KomIuiekc
JMIIEH3UOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOTO ITPOrPAMMHOTO 00eCIIeUeHUSI.

[Tporpamma nepecmoTpeHa u ogo0peHa Ha 3aceqanuu kadeapsr Tull

«06 »_ 05 2020r., mporokon Ne_ 5

BHeceHnnbie u3MeHEHUs YTBCPIKAALO:

3aBenyromuii kadenpoit Ve, C.B. boptHOBCKU#t

Onobpeno HMCC(H)
WucTuTyTa MateMaTuku, GU3NKU U HHHOPMATUKH

«20»_05 2020 r., mporokois Ne_8

IIpencenarens AD- C.B. boptHOBCKUI




3.3. YYEBHBIE PECYPCBbI

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

DJICKTPOTEXHUKA

Juist o0yyaromuxcs 00pa3oBaTe/ibHOH NPOrPaMMbl
VYpoBens OakanaBpuata, 44.03.01 [Tengaroruyeckoe oOpazoBaHue

(Yka3zatb ypoBeHb, KOJ1 1 HAUIMEHOBaHHUE HAIIPaBJICHUS TOATOTOBKH, )
TexHonorus, 3a0uHas popma

(ykazarp npoduiib/ Ha3BaHUE IPOrpaMMbl U hopMy 0OyUeHNs)

HaumeHoBaHue Mecto xpanenust/ 3y1ekTpoHHblii | Kou-Bo 3x3emiisipos/
aapec TOYeK JI0CTyna
OcHoBHas nUTEpaTypa
’KaBoponkoB, Muxaun AHaTONbEBUY. DIEKTPOTEXHUKA U AJIEKTpoHUKa [Tekcr] : 20
ydae6Hoe mocodue / M. A. KaBopoHKOB. - 2-¢ u3n., ctep. - M. : U1 "Akanemus", 2008. Hayunas Gubnuotexa
- 400 c. - (Beicmiee npodeccrnonampHOe 00pa3oBaHUE).
Onekrpotexnuka [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. mk., 1983. - 480 c. : . AYHHT DHDHOTERA
EBcrokoB, Anekcannp AuapeeBud. DiekTpoTexHuka [ Tekcr] : yuebHOe mocobdue mo 15
¢bwu3. crer. 11 cTyaeHToB e, HH-ToB / A. A. EBciokoB. - M. : IIpocserenue, 1979. - Hayunas 6ubnuoreka
248 c. : ui.
KpaBuyk, J[.A. DnextporexHuka u ekrponuka / J[.A. KpaBuyk, C.C. CHecapeB ;
MunuctepctBo oOpa3oBanuss U Hayku P®D, FOxHbI ¢enepanbHbIi YHUBEPCUTET, IBC «YHEBepCHTETCKAS VIR BH AyanbHbiif

WNuxxeHepHo-TexHONOrn4eckas akaaemus. — Taranpor : U3narensctBo FOxHOTrO
dbenepanbHOr0 yHUBepcutera, 2016. — U. 1. — 111 c. : cxem. — Pexxum moctyma: 1o
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=493215

OnOJIMOTEKA OHJIAMH

HeOFpaHI/I‘-ICHHHﬁ AO0CTYII

JononHuTEebHAS TUTEPATypa

3emisikoB, B.JI. Dnekrporexnunka u snekrponuka / B.JI. 3emisikoB ; demepanbHOE
areHTCcTBO Mo oOpazoBanuio Poccuiickoit denepanuu, OenepanbHOe TOCYAAPCTBEHHOE
oOpasoBarenbHOE YUpEKIeHHE BhICIIEro mpodeccnoHanbHoro obpazoBanus "HOKHBIH
benepanbHblil yHUBepcuTeT", DaKkynbTEeT BBICOKMX TeXHOJOrMi. — PocroB-Ha-/{oHy |
WznatenbctBo FOxkHOTO (henmepanproro yauepcuteta, 2008. — 304 c¢. — Pexxum
noctyna: no noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=241108
(mara obpamenus: 09.10.2019). — bubauorp. B kH.

ObC «YHuBepcurerckas
OHOJIMOTEKA OHJIAMH)

NunuBunyanbHbINA
HEOIPAaHUYEHHBIN JOCTYII
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http://biblioclub.ru/index.php?page=book&id=493215
http://biblioclub.ru/index.php?page=book&id=241108

DrekTpoTexHuKa u 3ekTpoHuka [Tekct] : yuebnuk / pen. b. U. Tletnenko. - 3-e u3n.,
crep. - M. : Akagemusi, 2007. - 320 c. - (Boicmiee nmpodeccrnonanbHoe 00pa3oBaHue).

Hayunas Gubnmoreka

["anpnepun, Muxawn BnagumupoBuy. DIeKTpOTEXHUKA U 3JEKTpoHUKa [Tekcr] :
yueOuuk / M. B. T'anbniepun. - M. : ®OPYM ; [b. m.] : UH®PA-M, 2007. - 480 c. : ui.
- (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-¢ u3n., mepepad. u goi. - M. : Beicm. mik., 1985. - 480 c. : uin.

Hayunas 6ubimoreka

Onexrporexnuka [Teker] : yaeonuk s [ITY / A. 5. uxun, H. M. Benoycosa, 10. X.
[TyxmnskoB [u. ap.] ; pen. A. 5. uxuna. - 2-e usn., crepeotutn. - 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 © CIIPAaBOYHAS
npaBoBas cucteMa. — Mocksa, 1992—.

Hayunas 6ubnmorexa

JIOKaJibHas CE€Th By3a

Elibrary.ru [DnekTpoHHbIi pecypc] : aeKTpoHHas OMOIMoTeyHas cuctema : 6a3a JaHHBIX http://elibrary.ru CB0oOOHBIH TOCTYTI

COZICPXKHT CBEICHHS 00 OTEUSCTBEHHBIX KHUTaX M NEPUOJMUYECKUX M3IaHHUAX 10 HAyKe,

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

nocrymna: http://elibrary.ru.

East View : ynuBepcaibHble 6a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] :meproauka Poccun, https://dlib.eastview.com/ WH1uBH Ty abHbIIH

VYkpauns! u ctpad CHI' . — Dnexrpon.gan. — OO0 UBUC. — 2011 -. HEOTPAaHWYEHHBIN JOCTYI
MexBy30BcKast 3IeKTpoHHas: oubnuoTeka (MOB) WHnuBuyanbHBINA

https://icdlib.nspu.ru/

HeOFpaHquHHBIﬁ AOCTYyIT

CormacoBaHO:
['1aBHBIN OUOIUOTEKADD |/~ _+—| ®oproBa A.A.
(OJKHOCTD CTPYKTYPHOTO MO/Ipa3fiesieHns)  (TOAMKCH) (Pamumus 1.0.)
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3.3.2. KapTa MaTepuaJbHO-TEXHUYECKOI 0a3bl M CIUNIMHBI

Ayauropus Oob6opynoBanue
(HarasiAHbBIE OCOOUS, MAKETHI, MOJIeJIN, JTA00PATOPHOE 000pYy/10BaHKE,
KOMIIBIOTEPbl, HHTEPAKTHUBHbIE I0CKHU, IPOEKTOPbI, IPOrPAMMHOE
obecrneyeHue)

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

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 CcOOpKE AIEKTPUUYECKUX TeNen-81IIT., TPOBOIa

Kpa, T.

KpacHosipck, yi.
Ilepencona 7

(xopmyc Ned),
Ne 2-08
JUTSL CAMOCTOSITENTFHON pabOTHhI
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
CaMOCTOATEIILHOU
paboThI
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