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Pabouas nmporpamMma AUCHUIUIMHBI «DJIEKTPOTEXHUKA)

COCTaBJICHA JOLICHTOM Ka(i)CI[DBI TeXHOJIOTHH U npeanpuanMarenscTsa J.H. Ky3sMuHEIM
(momxuocts 1 GUO mpenogaBarens

Pabouas nporpamma JTUCIUIUTHHBI 00CYXKCHA Ha 3aCEaHUH BBITyCKaroIIeH Kadeapbl GU3UKNA U METOIMKU
00yueHus (hU3UKE
npotokod Ne 08 ot «11» ampens 2019 r.

b
3aBeayromnuit kadeapoit Tecnenko B.U. -

(¢.n.0., moamnuce)

Onoopeno HMCC(H) Hucruryra wmaremaruku, dusukd, uHbopmaruku 44.03.01 Tlenarormveckoe
oOpazoBanue, 44.03.05 Tlemarormueckoe obpa3oBaHue (¢ JaBYMs npoduiasmu 1oArotoBku), 44.04.01

Ilemarormnueckoe odpasosanue, 44.06.01 OOpazoBaHue U IIETATOTHYECKHE HAYKHA
(yKazaTr, HAaMMCHOBAHHE COBECTA U HaHpaBJ’IeHI/IC)

npotokoi Ne 08 ot «16» mas 2019 r.

IIpencenarens boprHosckuii C.B. ,@

(¢.un.0., moanucey)

Pabovas mporpamma IUCHHUIUTHHBI «DIEKTPOTEXHHUKA) aKTyaJHM3UpOBaHA K.T.H., JOLUEHTOM Kadeapsl
TEXHOJIOTHH U IIpeAlpuHUMarTenbcTBa boprHoBekuM C. B.

Pabouas nporpamma IUCHUILIMHBI JOTIOJIHEHA U CKOPPEKTHPOBAHA Ha 3acelaHuu Kadeapbl TEXHOJIOTUU U
IIPEANPUHUMATENIBLCTBA

«06 » 05 2020 1., mpotokoa Ne 5

3aBeayromuii kadenpoit AP C.B. BoptHOBCKU#t

Onobpeno HMCC(H)
WNHcTuTyTa MaTeMaTUKU, QU3UKU U MTHPOPMATUKU
«20»__ 05 2020 r., mporokoa Ne 8

IIpencenarens e C.B. bopTHOBCKUI



Pabovas mporpamma JUCHMITIMHBI «JJIEKTPOTEXHHUKA» aKTYaIM3MpPOBaHA K.II.H., TOLIEHTOM Kadeapsl
TEXHOJIOTHH U npeanpuHumMarenscrsa Kysemunsiv 1. H.

Pabouas nporpamMma JUCHUIUIMHBI JOMOJHEHA U CKOPPEKTHUPOBaHA Ha 3acelaHny KadeIpbl 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

PabGouas nporpamma AUCHUILIIMHBI ((SHGKTPOTCXHI/IKa» AKTyaJIu3UpOBaHA K.II.H., JOOCHTOM Ka(be,[[pbl
TCXHOJIOTUH U TPCAIIPUHHUMATCIILCTBA KYSLMI/IHBIM H H.

Pabouas nporpamMma JUCHUIIJIMHBI AOIIOJIHCHA U CKOPPCKTUPOBAHA HA 3aCCAAHNHN Ka(l)eI[pLI TCXHOJIOTUHU U
npeaAnpuHUMaTECIIbCTBA

«11» 05 2022 r., npotokon No __ 7

3aBenyromnuii kageapoii e C.B. boptHOBCKUI

Onobpeno HMCC(H) WHuctutyra MmareMaTHkH, pU3MKH U HHOOPMATHKU

«12»__ 05 2022 r., mpotokon Ne . 8

[Ipencenarens Ly C.B. BoptHOBCKU#t




Pabowas nporpamMMa IUCHUIUTUHBI «JJEKTPOTEXHHUKA» aKTyadU3upoBaHa K.II.H., JIOLEHTOM
Kadeapsl TEXHOJIOTUH U TpeanpuHuMaTenscTBa Kyssmuneiv 1. H.

Pabouas mporpamMma JUCHUMIUIMHBI JIOTMOJHEHAa W CKOPPEKTHPOBaHA Ha 3aceJaHuH Kadeapsl
TEXHOJIOTUH UIIPEANPUHUMATENIBCTBA

«03» 05 2023 r., mpotokon Ne 8

3aBenyromuit kadenpoit Al C.B. bopTHOBCKHMIt

Onobpeno HMCC(H) HWuctutyTa MaremaTuky, pu3uku u nHGOpMaTHKA
«17»__ 05 2023 r., mporokon Ne 8

[Ipencenarens "/Z/%_— E.A. Aémna




INOACHUTEJIbBHAS 3AIINCKA

1. MecTO TMCHMIJIMHBI B CTPYKTYPe 00pa30BaTe/IbHOIi POrpaMMbl.

Hactosmas pabowass mnporpaMma AMCHUUIUIMHBI (Jajiee mporpamma) paspaboTaHa B
COOTBETCTBUHM C (elepaabHbIM TIOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTAaHAAPTOM  BBICILIETO
oOpazoBanmsi — OakajaBpuaroM 10 HampabieHuro mnoarotoBku 44.03.01 Ilemarornueckoe
oOpa3oBaHHe, YTBEPKICHHBIM MpHKa3oM MuHuCTEepcTBa 00Opa3oBaHWs W Hayku Poccuiickoii
Oenepanun ot 22 depanst 2018 1. Ne 121 (3apeructpupoBan B Muntocte Poccuu 15 mapra 2018 1.
Ne 50362), ¢ yuerom mnpodeccuonanbubix crangaproB 01.001 TIlemaror (memaroruyeckas
NeSITeNIbHOCTh B c(epe MOIMIKOILHOT0, HAYaIbHOTO O0IEro, OCHOBHOTO OOIIEro, CpeHero oouiero
o0pa3oBaHus) (BOCIUTATENb, YUYUTENb), YTBEPKACHHOTO nprkazoM Muntpyaa Poccun ot 18.10.2013
No 544n (¢ w3Mm. ot 05.08.2016) (3apeructpupoBan B Munrocte Poccun 06 nexabps 2013 1. Ne
30550), 01.003 Ilemaror IOMOJHHUTEIHHOTO OOpPa30BaHUS JAETEH M B3POCIBIX, YTBEPKIACHHOTO
npukazomM Muntpyna Poccun ot 08.09.2015 Ne 613n (3apeructpupoBan B Muntocte Poccun 24
centsiops 2015 r. Ne 38994), cornmacHo y4eOHOTO IuUTaHa MOATOTOBKU OaKajJaBpOB IO HAINIPABICHHIO
44.03.01 Ilemarornueckoe oOpa3oBaHue, HANPaBICHHOCTH (Mpoduis) Ousuka.

Jucnurmumba DIEKTPOTEeXHUKA OTHOCHUTCA K YacTH OCHOBHOM TMpodecCHOHANTBbHOM
o0Opa3oBaTenpHON mporpaMmbl, (GOPMUPYEMON ydacTHUKaMHU OOpa3oBaTEIbHBIX OTHOIICHHIA,
usyuaetrcs B 6 cemectpe (3 Kypc), MHACKC JUCHUILUIAHBI B yueOHOM mane H1.B/[.02.01. dopma
o0OyueHUsl — OUHAs.

2. TpynoeMKOCTh THCHUILITHHBI BKIIOYACT B ce0s 00muii 00beM BpEMEHU, OTBEJICHHBIN Ha
U3y4YCHUE JMCUUIUIMHBI M cocTaBisier 2 3.e. (72 uvacoB). KomuuecTBO 9acoB, OTBEICHHBIX Ha
KOHTAKTHYIO pPaboTy (pasznuuHbie (OpPMBI ayJUTOPHON pPabOTHI) C TMPENoJaBaTelIeM COCTABISET
42,25 4aca (B TOM YHUCIE 3aHATUS JIEKIIMOHHOTO THUma — 18 4YacoB, 3aHSITHS CEMHHApPCKOTO THIIA
(;mabopaTtopHbie paboThl) — 24 4acoB), Ha CAMOCTOSITEIbHYIO pabOTy CTyAeHTa oTBoauTCs 29,75uaca.

3. leau ocBoeHNS TMCUHUIIHHBI

Llenpto M3y4YeHHUS AMCUUILUIMHBI SBISETCS COACHCTBOBATH (POPMHPOBAHUIO Y OOYJAIOIIUXCS
MIPEJICTABJICHU O COBPEMEHHOM AJNIEKTPOTEXHUKE M YMEHHH UX UCIOIH30BaTh B 00pa3oBaTENbHOM
JeSITeTbHOCTH.

4. Ilnanupyemsble pe3yJbTaThl 00y4eHHS.

W3yueHne TUCIUIUTMHBI HAPABJICHO HA (JOPMHUPOBAHUE CIIETYIOIIUX KOMITETEHITHIA:

YK-1 — cmoco0GeH OCymIecTBISITh MOMCK, KPUTHYECKHI aHanu3 U CUHTe3 HHpopmammu,
MPUMEHSITh CHCTEMHBIN TIOJIXO/T JIJIsl PeIICHUS TOCTABJICHHBIX 33]1a4,

[IK-4 — pa3paboTka OCHOBHBIX W JIOMOJHHUTENBHBIX SKCIIEPUMEHTAIBHBIX YCTAaHOBOK IIO
OCHOBHBIM pa3zeniaM (PU3UKH B COOTBETCTBUE C METOAAMHU 00paOOTKH IKCTIEPUMEHTANBHBIX JTaHHBIX;

[TIK-5 — cnocobeH ycTaHaBIMBaTh COOTBETCTBUE MEXAYy (pyHAaMEHTaIbHBIMU 3HAHUSMU 10
(U3HKE W TPUKITIATHBIM HX XapaKTEPOM.

Tab6muma 1.
«[Inanupyembie pe3yabTaThl 00yUEHUS»
3agaun 0CBOCHUS TUCHHUILINHBI IlnannpyemMble pe3y/ibTaThl Kon pe3yabtara
00y4eHHUs 1O AUCHMILINHE o0y4eHus
(1ecKpunTOopHI) (koMIeTeHIus1)
. chopmupoBarh y  Oyaymux | 3HaTh: VYK-1; [IK-4; TIK-5
yuuTenen IIPEICTaBICHUS O | - HUCTOpPUIO CTaHOBJEHUS H
COBPEMEHHBIX TEXHUYECKUX CPEACTBAX | Pa3BUTHUS DIIEKTPOTEXHUKU U
MOJIYYEHUSs], IEpeladll U UCIOIb30BaHUS | DJIIEKTPOHUKH, ux

AJIEKTPUYECKON DHEpruu, OOpabOTKH, | TCOPETUYECKUE OCHOBBI, U
nepegayn, obOmeHa  uH(pOpMaIMEH, | TEPMHUHOJIOTHIO,

HaNpaBJICHUH W COIMAJBHBIX aCHEKTOB | -  NPUHOWIB  IEpeiayd,
Pa3BUTHSI STHX CPEJICTB U CIIOCOOOB; npuema, o0paboTkH, oOMeHa
. BBECTH OOydJarommuxcsi B Kpyr | mHGOpMaIue;,




HAayYHBIX W TEXHUYECKHX TpoOdIIeM,
pelaeMpIX  pa3IMYHBIMU  pa3lelaMu
Kypca «IJIeKTPOTEXHHUKAY,

. o0ecrieunTh 3HaHUE METO/OB
AJIEKTPOTEXHUYECKUX  M3MEPEHHU U
HKCIEPUMEHTATBHBIX CpeAcTB Ha
YpOBHE, HEOOXOJUMOM Ui YCICITHOW
TPYIOBOW JEATEILHOCTH CIEIHATUCTOB
B 0011€000pa30BaTeIbHON IIKOJE |
npoUIBHOMN MIKOJIE;

. pa3BUTh NPAKTUYECKUE HABBIKH
oOparieHus c MU3MEPUTENbHBIMU
npudopaMu oO1ero u
Y3KOCTIEIUAIIBHOTO Ha3HAYCHUS;

. o0ecrieynTh CBOH  BKIAa B
CTPYKTYpPy KOMIETCHTHOCTH OYIyIIero
CTICUAINCTA

- 3aKOHBI bu3uKu
HCIIOb3YyEMBIC B
3JEKTPOTEXHUKE u
JJIEKTPOHUKE, a TakKXKe Mpu
aHanuse u pacuere
3JIEKTPUYECKUX LIETIEH;

- METoOpl U CpeAcTBa

3IEKTPOTEXHUYECKHUX
MOJIETTUPOBAHUM Y U3MEPEHU I

YMmers:

- INPOU3BOJUTL PACYETBl U
MOJEIUPOBaHUE
JNEKTPUYECKUX  LENeH  II0
3a/IaHHBIM I1apaMeTpaM;

- OpraHu3oBaTb CBOC pa6oqee

MECTO B COOTBEICTBHH C
TpeOOBaHUSIMU TEXHHUKHU
0€e30I1acHOCTH,

- oOparmiaTbcs c
IKCIIEPUMECHTAITLHBIMH

YCTaHOBKAMHU M OTIEJIBHBIMU
U3MEPUTEIEHBIMUA TIPUOOpaMu
U porpaMmamu-
CUMYJISITOpaMU;

- yYMETb YHTaTb U YEPTUTH
CXEMBI HECJIOXKHBIX
3IEKTPOPATUOTEXHUUECKUX
YCTPOMCTB

Bnaners:

- TMpUeMaMyd MOJICTUPOBAHUS
3JEKTPOTEXHUUYECKHX Ieneil u
YCTPOMCTB € MCIOJIb30BAHUEM

COBPEMEHHBIX IPOTpaMM -
CUMYJIATOPOB;

- IpUeMaMu  HU3MEPEHUsA
XapaKTEPUCTUK

3JEKTPOTEXHUUYECKUX IIeneil u
YCTPOMCTB € MCIOJIb30BAHUEM
COBPEMEHHOI anmnaparypsl

5. KoHTpOJIb pe3yibTaTOB OCBOCHUSA AN CHUIIINHBI.
Mertoapl TEKyLIEro KOHTPOJIsS YCIIEBAEMOCTH !

- IOCEIICHUE 3aHsATHIA,
- 3al1KUTa JJabOpPaTOPHBIX padoT;
- HarrcaHue pedeparos.

@®opmMa UTOrOBOTO KOHTPOJIS IO TUCLUHUILIUHE — 3a4eT.
O1leHOYHBIE CPEACTBA PE3YJIBTATOB OCBOCHUS IUCIMIUINHBI, KPUTEPHH OLIEHKH BBITIOJHEHUS
3alaHUil TIpe/AcTaBiieHbl B paszfene «DOHIbI OIIEHOYHBIX CPEACTB JUIsl MPOBEACHHUS TEKYILIEro
KOHTPOJISI U POMEXYTOUHOM aTTecTalui 00yJaronuxcs».

6. Ilepeuensn
AUCHMIIUHBI.

o0pa3oBaTe/IbHbIX

TEeXHOJIOTHIA,

HCMOJb3yEeMbIX

npu

OCBOCHHH




B paMKax y‘leGHOFO nponecca 1nmo AUCHUINIMHE HUCIOJIB3YHOTCSA TCXHOJOIMHU COBPCMCHHOTO
TPAJUIIMOHHOTO 00Y4eHHs (JICKIIHOHHO-CEMHHAPCKAsl CHCTEMA).

CCMI/IHapCKI/IC 3aHATUA TMPOBOAUTCA C HCIHOJB30BAHUCM IICAAIOTMYCCKUX TEXHOJIOTUI Ha
OCHOBE aKTHBHU3AIIMU M WHTCHCU(DUKAIMHU JCSITEIFHOCTH YYaliXxcsl (AKTUBHBIE METO/IbI OOyUYCHUS) —
TEXHOJIOTUH TPOOJIEeMHOT0 OOydYeHHsI, KOTAa OOydJaroIuecs, BBINONHSS JabopaTOpHbIE PaOOTHI,

MPEIBAPUTENILHO PEIIal0T TBOPYECKYI0 DPACUETHYIO 3a/lady, a 3aTeM IPOBEPSAIOT €€ pelIeHUe
AKCIEPUMEHTAIILHO WIH HA MPOTpaMMe-CUMYIISITOPE.



3.1. OPTAHU3AIIMOHHO-METO/JUYECKHUE JOKYMEHTHBI
3.1.1. TexHosoru4eckasi KapTa o0y4eHusi IMCUUIINHE

(obmIast TpyA0eMKOCTh AUCIUILTUHBL 3 3.€.)

AyZIUTOPHBIX 4acOB Bueaynu-
Bcero
HanmeHoBaHue pa3aenoB U TeM AUCHUILTAHBL QOB Bcero .Heli- JlaGopa- IIpaktu- TOPHBIX DOopMBI KOHTPOJIS
JE8%0%1 TOPHBIX YECKUX qacoB
Paznen Ne 1. 72 42,25 18 24 - 29,75 3amuTa JadopaToOpHBIX pador,
pedepar, 3k3aMeH
OnnodasHple 1enu 8 8 16 - 2 3armTa 1ab0paTopHBIX paboT, pelieHre
3aj1a4
Tpexdazubie nenu 4 4 4 - 3ammra 1ab0opaTOpHBIX padoT, peleHne
3a1a4
Beinpsimurenu 2 2 2 - 2 3armTa 1a00paTopHBIX paboT, pelieHre
3a/1a4
Tpancdopmaropsl 2 2 2 - 3ammmTa 1abopaTopHBIX padoT, pereHne
3aj1a4
MauHbl NepeMeHHOro TOKa 2 2 - - 3armTa 1a00paTopHBIX paboT, pelieHre
3a/1a4
®dopma MPOMEKYTOUHOM aTTeCTAIUN 0,25 — — — — DK3aMeH
1o yueOHOMY TIaHy: 3a4eT
HUTOrO 72 42,25 18 24 — 29,75




3.1.2. COAEP’)KAHUE OCHOBHBIX PA3JEJIOB U TEM JJUCIIAIIJINHBbI
Pazoen Ne [

Beenenne B 3jexkTporexHuky. IloHsiTHe 3JIeKTPOTEXHMKH. 3aaaymW, peliaeMble
3JIEKTPOTEXHUKOM.

[Mpunnuner  paboTBl  DIEKTPOM3MEPHUTENBHBIX  MPHOOPOB: MarHUTO3JIEKTPUYECKUX,
3NEKTPOMArHUTHBIX, JIEKTPOIUHAMUYECKUX U Jp. Kiaccel TouHOCTH TPUOOPOB.

[IpoBenenne wm3MepeHHH B IIEKTPUUYCCKUX LEMsAX. TpeGOBaHUS K 3IIEKTPOU3MEPHUTEIbHBIM
npubopaM  Kak K  BJEeMEHTaM  9JleKkTpudeckod  menu. [IpunHnumbr  pa®oTel  HUQPOBBIX
3NEKTPOU3MEPHUTEIBHBIX TPHOOPOB

JluHelHbIe »AyeKTpUYecKHe Lenu W uX osyeMeHThl. I[loHsaTue »snekTpuueckodl unenu. IlocTOSHHBIA U
MEePEMEHHBIN 3eKTpuueckuil TOK. JIMHeWHble W HEJIMHEWHbIE 3JIEMEHThI JJIEKTPUYECKOW Ienu. AKTHUBHBIE U
PEeaKkTUBHBIE AJIEMEHTHI. EMKOCTHOE M MHIYKTHUBHOE CONPOTHUBIICHUS.

3akoHsl OMma u Kupxroda, nx npuMeHeHue U1 pacueTa TOKOB, HAIIPSHKEHUH U CONMPOTUBICHUN B CIIOMKHBIX
Hensax.. MeTox BEKTOPHBIX AuarpaMM [UId ONMCaHWSA LENed IEepeMEHHOro TOKa. Pe30HaHCHBIE sBICHUS.
KonebarensHblit KoHTYp. CriocoObl oakoueHus reaeparopa k KK.

Pe3oHaHc HanpsbkeHUN B NOCIEAOBATENIBHOM JJIEKTPUYECKOM LENU. YCIOBHS PE30HAHCA, BUABI IIOTEPH
SHEPTUU B KOHTYpPE, INOOPOTHOCThb, IOJOCA MPOIYCKAHUS, BOJHOBOE CONpOTHBICHHE. (DU3NUECKHE SBIICHUS,
MIPOTEKAIOLIHE MTPU PE30HAHCE.

Pe3onaHc TOKOB B mapajuleNbHOW 3NeKTpuueckod 1enu. DPuU3nvecKue SBIEHUS, NpOTeKalollue MpH
pE30HaHCE.

Ilepexomuble mpoLEecCHl B JICKTPUYECKHMX MLEMAX.  PacdeT NEepexXxOogHBIX MPOLECCOB B JIMHEHHBIX
ANEKTPUYECKUX IICTISIX TIOCTOSTHHOTO TOKa ¢ 3jeMeHTamu R, L, C. PacueT nmepexoaHbIX MPOIECCOB B IMHEHHBIX LEIAX
NEPEMEHHOr0 TOKa. PenakcanuonHsle koiebanus. PenakcannonHble reHepaTophl.

DIIEKTpUYECKUE LN ¢ HecHUHycouaaabHbIMU nepuoguueckuMu DJIC. OCHOBBI TapMOHUYECKOTO aHAIU3A.
Psaner @ypee. JlelicTByromue U cpeHue 3HaYeHUs HecuHycouaaiabHbIx OJIC, HampspkeHuil M TOKOB. MOIIHOCTH
LIENH HeCUHYCcouIanbHoro Toka. KoaddummenTsl, xapakTepusytoriue GopMy KpUBOH HECUHYCOHIATHHOTO TOKA.

Tpexdaszublie uenm.

[lpunnuner  moctpoeHuss MHorodasHelx cucreM. llpemmymiectBa MHorogasHelx —IHeneil  mepexn
onHo(hazHeiMu. CoenriHEeHHEe 0OMOTOK Tpexda3Horo reHepatopa. COOTHOMICHUS] MEXAY JTHHEHHBIMA U (a3HBIMH
HanpsKeHUsMHU. BeKTOpHbIE TuarpamMmsl.

Coenunenne a3 Harpy3ku B 3Be3ly. COOTHOLICHHS MEXIy JUHEHHBIMH M (a3HBIMH TOKaMU U
HanpspkeHUsIMA. COOTHOIICHHUST MEX/Ty TMHEHHBIME 1 (Ja3HBIMH TOKaMH M HanpsDKeHUSIMU. BekTopHBIE TuarpaMmbl.

Coenunenue a3 HArpy3ku B TpeyrojbHUK. COOTHOIICHHSI MEXKAY JIMHEHHBIMA U (pa3HBIMH TOKAMH H
HanpsDKeHUsIMHA. BekTopHbie nuarpaMMel. PesxuMbl paboThl — X0JIOCTOTO X013, CHMMETPUYHON W HECUMMETPUYHOM
Harpy3KH, KOPOTKOTO 3aMBbIKaHHMS.

MormHoCTh Tpexda3zHol dIeKTpHUUecKol 1enu. VizMepeHre MOIIIHOCTH | DHEPTUH B TpeX(a3HbIX MersX.

Beinpsimurtesnu

®u3nvecKre MpoIecchl, MPOTEKAIOUINe IPU KOHTAKTE ABYX IMOJYMPOBOJHUKOB P M N THMA. P-N MEPexo/.
Juonel, Buasl nnonoB. BAX nmonoB, OCHOBHBIE TapaMeTphl THOJIOB.

OpHomoynepuoiHble M JABYXIOJYHNEPUOIHbIE BHIIPIMUTENH. VX HpuHOMIBL paboThl U CpPaBHUTENILHBIE
xapaktepucTuku. Pacuer mpocreiiniero BeipsiMuTens. IMImynbcHbIE UCTOYHUKY NMHUTaHUSA. VIMITyJIbCHBIE HCTOYHUKH
MUTaHUS, IPUHIIHIT paOOTHI, PEKUMBI pabOThI, TTAPAMETPhI U XapaKTEPUCTHKH.

Tpancdopmatopsl

[ToHsATHE MAarHUTHOM I, aHAJIOTHUS C AIEKTPUIECKUMH nensmu. Tpancopmaropsl. [IpuHIun neiicreus,
OCHOBHBIE TTapaMeTPhI, PEXKUMBI paboTHI TpaHChOopMaropa, puzndecKas Mpupoaa IoTeps B TpaHchopMaTopax.

[Ipocreiimmii pacueT cuiioBoro Tpanchopmaropa.

MamMHbI IepeMeHHOro ToKa

YcerpolicTBo Tpex(asHBIX acHHXPOHHBIX MalidH. Bpamaromiee marHuTHoe mone. Pexumbl paboTb
Tpexda3sHol acHMHXpOHHOM MamuHbl. AkTHBHas MomHocTh u KIIJ[. PeaktnBHas MommHocTe W KodduuueHt
MOIITHOCTH. MexaHnyeckasi xapakrepuctuka. [lyck acuaxpoHHBIX aBurareneir. CriocoObl perynpoBaHus YaCTOTHI
BpaieHus potropa. CHHXpOHHbIE MaITHHbI

YCTpOHCTBO CHHXPOHHBIX MamMH. PaboTa CHHXPOHHBIX MAallMH B PEXHME [BUTATENII W TeHepaTopa.
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DNEeKTpOMarHuTHBIA MOMEHT M yTJIOBasl XapaKTepUCTHKAa CHHXPOHHOTO ABurarend. PerymmpoBanue koddduimenta
MOIITHOCTH CHHXPOHHOTO AuraTelst. U-oO0pa3Hbie XapakTepucTUky. [lyck CHHXpOHHOTO JBUTATEINS.

3.1.3. METOAUYECKHUE PEKOMEH/JIALIUU ITO OCBOEHUIO JUCHUIIJIMHBI

JucuumumHa «QneKkmpomexHuka» u3y4aeTcss B TEYeHHE OJJHOTO (wecmozo) ceMecTpa.

OCHOBHBIMU BUJIaMU YYEOHOW MAEATENBHOCTH TPU HM3YyYCHHUU JAHHOW JMCIUIUIMHBI SIBISIFOTCS:
JICKITUU, CEMUHAPCKUE 3aHATUs (JTabopaTOpHBIE PabOTHI), CAMOCTOSTEIbHAS pab0OTa CTYACHTA.

Tabnuua 2 maet mpeacTaBiICHUE O paclpeeieHu 00IIel TPYJOEMKOCTH JTUCIUILINHBI 110 BUAAM
y4eOHOI eI TeTbHOCTH.

Tabauua 2.
KonTaktHas pabota
OOmmas Cemunap- CamocTost-
Jucuuminaa TPYA0EM- CKne TeJbHAS
KOCTb Bcero Jlexmun EJ?I:;(T)E;I- KPD pabora
TOPHBIC
paboThl)
72 qaca
DNEKTPOTEXHHUKA 23¢) 42 25y4aca 18 yacos 24 yacoB 0,25 yaca 29,75 yaca

JIeKMy SBISIOTCSI OJHUM W3 OCHOBHBIX BHJIOB Y4YE€OHOW MAEATENHHOCTH B BY3€, Ha KOTOPBIX
IpernoAaBaTelieM U3JIaraeTcsi COAEpKAHME TEOPETUYECKOro Kypca IUCUUIUIMHBL. PexomeHnnyercs
KOHCIIEKTUPOBATh MaTepUAIl JICKLIUN.

Ha 1aGopaTopHbIX 3aHATHAX TPOUCXOTUT 3aKPEIUICHHE U3YYEHHOTO TEOPETUUECKOro MaTepuania u
(dopMupoBaHue npodeccruoHalbHbIX YMEHUM M HaBBIKOB. [0 pyKOBOJACTBOM MpernoaaBareisi CTYAECHTHI
JIOJDKHBI BBITIOJIHUTH JTAOOpaTOpHBIE paboT B COOTBETCTBUU [lepeunem nabopamopnvix pabom. Kpome
TOT0, Ha CEMUHAPCKHX 3aHATUSAX MOTYT 3aCIyUIMBATHCS JAOKIAAbl CTYAEHTOB IO TeMaM pedepaTos.

[Tocemienue cTyieHTaMHU JIEKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHUI SBIsETCS 0053aTEIbHBIM.

C copepxaHUeM JEKIMOHHBIX M J1a0OpAaTOPHBIX 3aHITUH MOXHO MO3HAKOMUTbCA B Pabouell
npocpamme OUCYUNIUHLL, @ C TPYHAOEMKOCThIO KaXXIOH TEMBl M CEMHUHApCKOro 3aHATHS — B
Texnonocuueckoii kapme 00y4eHus OUCYUNIUHe.

BHeayuropHas camocTosTenbHas paboTa CTyJeHTa HalpaBlieHa Ha CaMOCTOSITENIbHOE H3ydeHUe
PEKOMEHI0BaHHOM JTUTEpaTyphl, 0OPopMiIeHHE T1a00paTOPHBIX padOT U MOATOTOBKY pedepaTos.

Cnucox OCHOBHOHM M JOIOJHUTEIBHON JIUTEPATypbl, PEKOMEHIOBAHHON IJII CaMOCTOSITEIBHOIO
U3YYEHHUS [0 TUCUUIUINHE, pUBeNeH B Kapme numepamypHozo obecnevenus OUCYUniunbl.

[TpumMepHble TeMbl I HanucaHusi pedepaToB NpUBEACHbI B [Ipumeproll memamuxe pegepamos.
PedepaT moxeT ObITH IpesicTaBiIeH MPENOJaBATENO0 Ha IPOBEPKY B AJIEKTPOHHOM BH/IE.

OOpaszoBarenbHblii Tpolecc MO JAUCHUIUIMHE OPraHM30BaH B COOTBETCTBUM C MOAYJBHO-
PEUTHHTOBOM CUCTEMOMW MOATOTOBKH CTYAEHTOB, IPUHSITON B yHI/IBepCI/ITeTel.

MopynbsHo-peliTunroBas cucremMoir (MPC) — cuctema opraHuzaluy MOpoLEcca OCBOCHHS
JTUCIUIUIMH, OCHOBaHHAsi Ha MOJYJbHOM IMOCTpOEHHH ydeOHoro mpouecca. [Ipu sTom ocymectsisercs
CTPYKTYPUPOBAaHUE COJEP)KAHUS KaXIOW y4eOHOW IMCHUMIUIMHBI Ha JUCHMIUIMHAPHBIE pasfenbl U
IIPOBOJIUTCSA PETYJIApHAas OLICHKAa 3HAHWM M YMEHUW CTYIEHTOB C NOMOIIBIO KOHTPOJS PEe3yJbTaTOB
00y4YeHHS IO KKAOMY AUCHUIUIMHAPHOMY pa3/ieNly U AUCHUIUIMHE B LIEJIOM.

JlaHHasi TUCIUIUIMHA COCTOMT W3 TpeX AUCHMIUIMHAPHBIX pa3/esioB: ABYX 0a30BBIX U OJIHOTO
UTOTOBOTO.

! Hanee nmpuBenensl BbiaepxkKkd U CTaHaapTa MOAYJIbHO-PEUTUHIOBOM cucTeMbl MOAroToBKH cTyaeHToB B KITIY mm. B.IIL
ActadneBa (yTBepkaeH YueHbIM coBeToM yHuBepcureTa 28.06.2006 r., mpotokoin Ne 6).
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bazoBelii pa3gen — 3TO 4acTh y4yeOHOW AMCHUIUTUHBI, COAepXKamas psd OCHOBHBIX TEM WIIH
pa3nenoB aucuuiinHbel. Cojaep)kaHue JaHHOW AMCUMIUIMHBI pa3duto Ha 2 0a30BBIX pasjena:
«MOCMOAHHLIUL MOK» U «nepemennvii mok». C copepxkaHueM y4deOHOro Mmarepuaja, H3y4yaeMmMoro B
KaXI0M 0a30BOM paszjelie, MOXHO TII03HAaKOMUThCS B Paboueu npocpamme Oucyuniumsl W
Texnonoeuueckoti kapme 06y4eHus: OUCYUNTIUHE.

WtoroBelii pa3aen — 3TO 4acTh y4eOHON NMCUUIUIMHBI, OTBOJMMAs Ha aTTECTALMIO B LIEJIOM IO
JUCLUIUINHE.

Pe3ynbrarel Bcex BUAOB Y4YEOHOH [EATENBHOCTH CTYIEHTOB OICHUBAIOTCS PEHTHHTOBBIMU
O6amutamu. DopMmbl  TeKymiedl pabOThl M PEHTHHT-KOHTPOJIS B KAXKAOM JUCHUILUIMHAPHOM pasjere,
KOJIMYECTBO OaJlJIOB KaK MO AMCLUUIUIMHE B IEJIOM, TaK U MO OTIEIbHBIM (opmMaM pabOThl U PEUTHHT-
KOHTPOJISI YKa3aHbl B TexHonocuueckol Kapme peumunea OucyuniuHvl. B KaxxoM paszesne onpeneseHo
MUHUMAaJIbHOE U MaKCUMaJlbHOE KoinyecTBO OaiioB. CyMMa MaKkCHMajbHBIX OajIOB MO BCEM pasjeiam
paBusiercs 100%-HOMY ycBOeHHIO Marepuaia. MUHHMaIbHOE KOJMYECTBO OAIOB B KaXIOM pasJene
ABIIIETCS 00s3aTENbHBIM M HE MOXKET ObITh 3aMEHEHO Ha0OpoM OalljioB B JAPYruxX paslenax, 3a
UCKJIIOYEHUEM CUTYallMM, KOI'/1a MUHUMAJIbHOE KOJIMYECTBO OAJJIOB 1O pa3/ielly ONpeAeseHO KaK HYJEBOE.
B »ToM cniydae pasnmen sBiseTCS HEOOSI3aTENBHBIM JUISl U3YYEHHSI U 00Iee KOJUYECTBO OaNIOB MOXKET
OBITH HAOpPAHO 3a CUET APYTUX pa3AeioB. JucuuminHapHbli pa3aen CYUTAeTCsl U3YYEHHBIM, €CIH CTYACHT
HaOpas Koau4ecTBO 0aioB B paMKaX yCTaHOBJIEHHOTO JMAaIa30Ha.

Jlnst monydeHus TOJOKUTEIbHOM OIICHKM HeoOxoaumo HalOpaTh He MeHee 60 0aios,
MPEyCMOTPEHHBIX MO JUCIUILUIMHE B IeJOM (IIpU YCIOBUM Habopa BceX 00s3aTENbHBIX MHUHHMAIbHBIX
0auIOB MO KaKAOMY JHCHUIUIMHAPHOMY pasfeny. llepeBon ©OamioB B akaIeMHUYECKYIO OILCHKY
OCYIIIECTBIISICTCS 10 CIEAYIOIICH CXeMe: OI[eHKa «yAOBIETBOPUTENBbHO» 60 — 72 Garmna, «xopomo» 73 — 86
0aioB, «oTan4Ho» 87 — 100 0ayIoB.

PeliTuHr 1o AUCHMIUIUHE — O5TO HWHTErpalbHas OILIEHKa pe3yJbTaTOB BCEX BHJIOB Yy4eOHOM
JESTENIbHOCTH CTYJIEHTA MO0 JUCLMILIMHE, BKIFOYAIOIIEH:

- PEUTHHI-KOHTPOJIb TEKYIEH paboTHI;

- IPOMEXYTOYHBIN PEUTUHT-KOHTPOJIb;

- UTOTOBBIM PEUTUHT-KOHTPOJIb.

PelTHHT-KOHTpOJIb TeKyIel paOOThl BBIMOIHSAETCS B XOJI€ ayAMTOPHBIX 3aHATHH MO TEKYIIEMY
6a30BOMY pazjieny B cieIyromux (opMax: 3aliura JJabopaTopHbIX paboT, HamucaHue pedepaTos.

[IpomexXyTOUHBI PEUTHHI-KOHTPOJIb — O3TO IIPOBEpKA IIOJHOTHI 3HAHMM 110 OCBOCHHOMY
MaTepHay TeKyuero 6a3oBoro paszaena. OH MPOBOAUTCS B KOHIIE U3YUSHHsI KaXKJJ0ro 6a30BOTO pasjerna B
dbopme 3auTh Ja00paTOPHBIX padoT 0e3 MpephIBaHUs yueOHOTO Mpollecca Mo APYTUM JTUCIUTUIAHAM.

WTOroBelii peNTUHT-KOHTPOJIb SIBIISIETCSA NPOMEKYTOYHON aTTeCTalMed M0 JUCLUILUIMHE, KOTopas
IPOBOAMTCS B paMKax UTOrOBOrO paszena B (OpMe dKk3ameHa BO BPEMS CECCUU M IPELyCMaTpPUBAECT
BBIJIEJICHUE BPEMEHM HA CAMOCTOSATEIBHYIO IOATOTOBKY. /ISl MOATOTOBKM K 5K3aMeHy HCIOJIb3YHTE
DK3amMeHayuoHHble 8ONPOCYHL.

[IpenoaBaTens UMeET MpaBO MO CBOEMY YCMOTPEHHIO J00aBIATH CTYJIEHTY OIpENeleHHOe
KOJTM4YeCcTBO 0auioB (HO He Oosiee 5 % OT O0IIEero KOJIMYeCTBa), B KAKIOM JUCIHUTUIMHAPHOM pa3iere:

- 33 aKTUBHOCTb Ha 3aHATHIX;

- 32 BBICTYIIJIEHUE C JJOKJIaJJOM Ha HayYHOU KOH(DEepeHIINH;

- 32 HAYYHYIO ITyOJIUKaIHIO;

- 32 UHbIE Y4eOHbIe UM HAYYHbIE IOCTHKEHUS.

CryneHt, He HaOpaBIIMA MHHUMAJIBHOTO KOJUYECTBA OAJUIOB MO TEKyLIeH M MpPOMEXYTOYHOU
aTTecTalusM B MpeJenax nepBoro 0a30BOro paszena, AOMYCKaeTcsl K U3YyYEHHUIO CIeNyroIero 6a3oBoro
pazznena. EMy mpenocTaBisieTcss BO3MOXKHOCTh J1000pa OasioB B T€UEHHE JIBYX MOCIEAYIOIIUX HEAemb
(crmemyronmx 3a IPOMEKYyTOUYHBIM PEUTUHT-KOHTPOJIEM) Ha JIMKBUIAIIUAIO 3a70JKEHHOCTEH.

CryneHraMm, KOTOpbIe HE CMOTJIM Ha0paTh MPOMEXYTOUHBIN PEHTHHT WM PEHTHHT 110 AUCIUIINHE
B OOILEYCTAHOBJICHHBIC CPOKH MO OOJIE3HU HIIM MO IPYTUM YBKUTEIBHBIM MPUYMHAM (JOKYMEHTAJIBHO
TIOATBEP)KACHHBIM COOTBETCTBYIOIIUM YYPEKIACHUEM), AUPEKTOp (3aMECTHTENh AMPEKTOpa) WHCTUTYTA
yCTaHaBIMBAET MHAUBHUIYaJIbHbIE CPOKH CIIAUH.
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Ecmu mocie 3TOro cpoka 3aJ0/DKEHHOCTh M0 HEYBaXXKHMTEIBHBIM MPUYMHAM COXPAHSETCS, TO
Ha3HA4YaeTCs KOMHCCHs [0 MpPUEMY aKaJIeMHYECKUX 3aJ0JDKEHHOCTEH ¢ 00s3aTeIbHBIM ydYacTHEM
3aBeAyromero kKadeapod M JAUPEKTopa MHCTUTYTa WM €ro 3aMecTHTeNs. [lo pemieHHui0 KOMHUCCUU
HEYCIIEBAIOIIUE CTYICHTBI O MPECTABICHUIO TUPEKTOPa HHCTUTYTA OTYHCIISIFOTCS IIPUKA30M PEKTopa u3
YHHBEPCUTETA 32 HEBBITIOJIIHEHUE YIeOHOTO rpaduka.

B 0co0bIX ciydasx TUPEKTOpP MHCTUTYTa MMEET MPaBO YCTAHOBHTH JPYTUE CPOKU JHKBHIAIIMN
CTY/JICHTAMH aKaJICMHUYCCKUX 3aJI0JDKCHHOCTEH.

HesiBka CTyneHTa Ha WTOTOBBIA WM MPOMEXYTOYHBIA PEHTHHI-KOHTPOJb OTMEYACTCS B PEHTHHI-
JMCTE 3allUChl0 «HE SBWICS». EciaM HesBKa NpOM30ILIA [0 YBKUTEIBHON NpUUMHE (IIOATBEpIKIEHA
JIOKYMEHTAJIbHO), TUPEKTOP MHCTUTYTA UMEET MPABO Pa3pEUIUTh MPOXOKICHHE PEHTHHT-KOHTPOJISL B IPyrUe
CpOKHU. HpI/I HeyBa)KHTeJIbHOﬁ MNPUYUHE HCABKU B CTATUCTHYCCKUX HAHHBIX AUPCKIUH IPOCTABJIACTCA «0»
0aJLIOB, U CTYJICHT CUMTACTCS 3a/I0JDKHUKOM 110 JAHHOW TUCIUTUIMHE.

3.1.4. TEMbI KYPCOBBIX PABOT

KypcoBbie paboThl HEe TIPETyCMOTPEHBI YYEOHBIM TJIAHOM.
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3.2. KOMIIOHEHTHI MOHUTOPUHI' A YYEBHBIX JJOCTUXKEHUI

CTYAEHTOB

TEXHOJIOTHUYECKAS KAPTA PEUTUHT A JIUCITATIIVMHBI

DIIEKTPOTEXHUKA
o Konuuectso 6amios

opMa paboTHI

IIposepka
«OCTaTOYHBIX»
3HAHUN TI0 paHee
M3Yy4E€HHBIM
CMEXHBIM
JUCUUIUTMHAM

TectupoBanue

Texymias paboTa

[Nocemaemocts nexuuit (1
3ansatue — 0,5 6ama)

[Tocemiaemocthb
mabopaToOpHBIX 3aHATHH (1
3ansatue — 0,5 6aa)

3amuTa 1a60paToOpHO
pabotsi (1 mab. pabora — 2
Oaa)

AKTHBHOCTH (HamnucaHue
pedepara, pemeHue 3aaa4 y
JOCKH )

[IpomexxyTouHBII
pEUTHHT-
KOHTPOJIb

Kontponbhas pabora

3a4CT

Utoro

* COOTBETCTBHUE PEUTHUHTOBBIX OAJIJIOB M aKaJIEMUYCCKOM OIICHKH

Obwee Konuuecmeo Axkademuueckas
HAOpaHHbIX 6AN108 OYeHKa
50 — 100 3a4TEHO
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L Ha3nauenue poH/Ia OLIEHOYHBIX CPEIACTB

1.1. Heasro cozpannss ®OC qucturauHbl DeKmpomexHuka
SBJISIETCSI YCTAHOBJIEHUE COOTBETCTBHUS YUYEOHBIX [OCTHXKCHHM 3aIlJIaHUPOBAHHBIM peE3yJbTaTam
oOydeHus U TpeOOBaHUSIM OCHOBHOM MpodeccruoHalIbHON 00pa30oBaTeNbHONM MPOrpaMMbl, padboueit
MpOrpamMMbl TUCHUILIAHBI.

1.2. ®OC pa3paboTan Ha OCHOBaHUU HOPMATHUBHBIX IOKYMEHTOB!

- (eepanbHOTO TOCYAAPCTBEHHOTO0 00Pa30BaTENBbHOIO CTaHAAPTa BHICIIETO OOpa30BaHUS —
OakanaBpuaTa 1o HalpaBJICHUIO TOATOTOBKU 44.03.01 [leoacocuueckoe obpazosanue;,

- o0pa3oBarenbHONW MPOrpaMMBbI BBICHIETO OOpa30BaHUS [0 HAMPABICHHUIO MOATOTOBKU
44.03.01 [leoacocuueckoe obpaszosanue, HanpasienHocmo (npogunv) Dusuka  (yposenv
bakanaspuama);

- Ilonoxenuss o dopmupoBaHuu (OHAA OLEHOYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOIS
yCIIEBaEMOCTH, TMPOMEXKYTOYHOH M HMTOTOBOW arTrecTanuu OOydaromuxcs 10 00pa3oBaTeIbHBIM
mporpaMMaM BhICIIEr0 00pa3oBaHUs IporpamMmam OakajaBpuaTa, MpOrpaMMaM CIIEHUATUTETa,
nporpaMmMaM MarucTpaTypbl, NporpaMmaM MOATOTOBKM HAy4YHO-TIEIarOTMYECKUX KaJpoB B
acmupaHType B (elepallbHOM TOCYJapCTBEHHOM OIOKETHOM 00pa30BaTeIbHOM yUPEKICHUU
BeIcIIeT0  OoOpa3oBaHusi «KpacHOSPCKHI TroCylapCTBEHHBIH  NENarormyecKhii  YHHUBEPCHTET
uM. B.I1. AcradbeBar.

2. IlepeyeHb KOMIETEHIU, MOATeKAIUX GOPMUPOBAHUIO B PAMKAX AU CHUILIHHBI

2.1. TlepeuyeHb KOMIeTeHUMIi, POPMHUPYEMBIX B IPOLIECCE U3YUEHUS AUCLUIUINHBL

VYK-1 — cmocoGeH OCyIIeCTBIISATh IMOWCK, KPUTHYECKHH aHATW3 M CUHTE3 WH(OpPMAaIUH,
HOPUMEHATh CUCTEMHBIN TIOJXO/1 AJIS peIIeHUs IOCTAaBICHHBIX 3a/ay,

[1K-4 — pa3paboTKa OCHOBHBIX W JIOTIOJIHUTEIBHBIX SKCHEPUMEHTAIBHBIX YCTAHOBOK IIO
OCHOBHBIM pa3ziesiaM (pU3MKH B COOTBETCTBUE C METOJaMU 00Pa0OTKU IKCIIEPUMEHTANIbHBIX JIaHHBIX;

[1IK-5 — cmocobeH ycTaHaBIUBaTh COOTBETCTBHE MEXIY (YHIAMEHTAIBHBIMU 3HAHUSMH I10
(bu3uKe 1 MPUKIAAHBIM UX XapaKTEepOM.

2.2. OuleHO4YHbIE CpeICcTBA

Komnerenuus JIMCIUIUTMHEL, TIpakTHKn, | LW KOHTposst | OLeHoYHOe CpeacTBo/
y4acTBYIOIIHE B KHMBs1
(dbopMHpOBaHUU
KOMITETCHIIUU
Howmep dopma
YK-1 — croco0eH | DKOHOMHUKA 3HaHUH TEKYIINN 5.1 |Pedepar
OCYIIECTBIISATh NoucK, | EcrecTBeHHOHayuHast KOHTPOJIb
KPUTUYECKH aHaIu3 HW|KapTUHA MUpa TeKYIIUN 5.2 |JIabopatopHble
CHHTE3 uHdopmanuu, | Connonaorus KOHTPOJIb paboThI
[IPUMEHSATH cucTeMHbIH | BBogHBIH KypC pusnku
noxxon  Juii  peuieHus | MexaHuka MIPOMEXKYTOUHAS 5.3 |[3auer
MOCTaBJICHHBIX 3a/1a4; DNEeKTPUYECTBO U aTTecTaIus
MarHeTH3M
OnTuka
MonekynsipHas ¢puznka
DneKTpoIMHAMHKA

ATomHast pusmka
Knaccuueckas mexanuka
Maremaruueckast pusznka
AcTpoHOMHUS

YacTHbie BOITPOCHI
METOANKHA 00yUIeHUS
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¢busnke
JlomoHUTENbHBIE TTIaBbI
METOIMKHU 00ydeHUs
¢busuke

DNEeKTPOTEXHHUKA
Pagnorexnuka
[IporpammupoBanue
BUPTYaJIbHBIX MPUOOPOB
KommbrorepHoe
MO/IETUPOBAaHUE
(bu3nyecKuX sIBICHUN
MaremaTuuecKkuii aHajIu3 U
OCHOBBI Teopur (HyHKIUI
OcHOBBI MaTEMaTUYECKON
00paboTKu nHbOpMaIuu
[Ipoun3sBoacTBeHHAsA
MPaKTUKA: TPEIIUILIOMHAS
MIPaKTUKA

Uctopus oOpazoBanus u
MEeIarOru4eCKO MbICIIH
Teopust 00yueHus u
BOCITUTAHHS

VYyeOHasi mpakTHKa:
TEXHOJIOTHYECKast
(MEXTUCIMIUTHHAPHAS )
MIPaKTUKA

Brinonnenue u 3ammura
BBIITYCKHOH
KBaJTU(DUKAITOHHOM
paboThl

[1K-4 — pa3paboTka
OCHOBHBIX u
JIOTIOJTHUTEBHBIX
AKCTIEPUMEHTAITBHBIX
YCTAaHOBOK IO OCHOBHBIM
pasznenam buzuku B
COOTBETCTBUE C METOAaMHU
00paboTKu
HKCIEPUMEHTATbHBIX
JTAHHBIX,

BBoanslIii kype ¢pusnku
Mexanuka
DNEKTPUUECTBO U
MarHeTusm

Onruka

MonexynspHas pusuka
OnexTpoauHaMHKa
ATomHas pusmnka
Kiaccuueckast MexaHuka
Maremaruueckas pusnka
AcTtpoHOMUS
DIEKTPOTEXHHUKA
Pagnorexnuka
[IporpammupoBanue
BUPTYaJIbHBIX IPHOOPOB
KommberorepHoe
MOJIETUPOBAaHUE
(bU3UIECKUX SBICHUN
VY4yeOHas mpaKkTHUKa:
TEXHOJIOTHYecKas
(MeXIUCIUIINHAPHAS )
MIpaKTUKa

TEKYIINN 5.1 |Pedepar
KOHTPOITb

TeKyILUN 5.2 |JIabopatopHbie
KOHTPOJIb paboTHI
MIPOMEKYTOUHAS 5.3 |3auer
aTTecTaIus
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BrimmonHenne u 3ammura
BBIITYCKHOHN
KBaTM(UKAITMOHHON
paboThI

I1K-5 - crocobeH
YCTaHABIIMBATh
COOTBETCTBUE MEXIY
b yHIaMeHTAIbHBIMU

3HaHUSIMH 110 (QHU3HKE U
HPUKIIaJHBIM uxX
XapakTepoM

BBonnslit kKype pusuku
Mexanuka
DIJIEKTPUYECTBO U
MarHeTu3M

Onruka

MonekynspHas pusuka
DIIEKTPOIMHAMUKA
AtomHas ¢pu3uka
Knaccuueckas mexaHuka
MaremaTtuyeckas Gpu3uk
AcTtpoHoMus
DNeKTPOTEeXHUKA
Pamuorexnuka
[IporpammupoBanue
BUPTYaJbHBIX TPHOOPOB
KomMnerorepnoe
MOJIeJIUPOBaHUE
(bu3nYeCKUX SIBICHUU
CoBpeMeHHbIE
HamnpaBJICHUS Pa3BUTHUS
Hay4HOU oTpaciu (1o
MpOQUIIO MOATOTOBKH)
Crartuctuyeckas pusuka
KBanTOBas MmexaHuka
dyHIaMeHTaJbHbIE
B3aUMOJIEMCTBHS
DnemeHTapHas pu3uka
VYueOHast npakTUKa:
TEXHOJIOTUYECKasI
(MeXaUCUUIIIINHAPHAS)
MpaKkTHKa

BeinmonHenue u 3ammura
BBIITYCKHOU
KBaJu(UKaLMOHHON
paboThI

TEKYIIUN 5.1 |Pedepar
KOHTPOJIb

TEKYITUI 5.2 |JlaboparopHbie
KOHTPOJIb paboThI
MIPOMEKYTOYHAS 5.3 |»auer
aTTecTanus

3. ®oH/ OLEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOMN aTTeCTANNA

3.1. DoHJBI OIICHOYHBIX CPEJICTB BKIIFOUAIOT: Bonpocwl k 3auemy.
3.2. OrneHouHBIE CPECTBA

3.2.1. OueHo4Hoe cpeacTBO Bonpocwl Kk 3auemy.

Kpurepun orieHrBanus no olieHOYHOMY CpPEACTBY Bonpocwl K 3auemy

dopmupyemslie Boicoknii ypOBEHb IIponBUHYTEIN ypOBEHB ba3oBbIi1 ypoBEHD
KOMIIETEHIINHT c(OpMHPOBaAHHOCTH c(OpMHPOBAHHOCTH c(OpPMUPOBAHHOCTH
KOMIIETCHIIMH KOMIICTEHITHI KOMIICTEHITH I
(87-100 6amnoB) (73-86 GamnoB) (60-72 6amnoB)
OTJINYHO XOpOIIIOo YIOBJIETBOPUTEIIHHO
VK-1; IIK-4; TIK-|Otser ma Bompoc OrtBer Ha Borpoc|OTBET Ha BOMPOC B IEJIOM
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IOJIHBIH, YIOBJIETBOPSET yKe
IIpaBHIIbHbII Ha3BaHHBIM TPEOOBaHMSIM,
b
[IOKa3BIBACT, — HO €CTb HETOYHOCTH B
N W3JI0KECHUHU (bakToB,
oOyuatroruiics .
ONPEACIICHUN  TOHSTHUH,
TIpaBUIBHO 1 0OBSICHCHUH
HUCUCPIIBIBAIOIIC B3auMocBs3e.  OpHako,
pacKpbIBacT oOyyJaronuiics MOXET
COZEpKAHUE JIETKO YCTPaHUTH
BOIIpOCa, HETOYHOCTHU 1o
KOHKDETH3HPYET €ro JIOTIOJTHUTENbHBIM 51
HaBOISIIITUM BOIIpOCaM
(hakTHueCKUM
MPEeno1aBaTeNsl.
MAaTEPHUAIOM.

IIPaBUJIbHBII, HO HEYETKO
bopmMyIupyrOTCS
MOHSATHUS, UMEIOT MECTO
3aTpy/HEHUS B
CaMOCTOSITEIbHOM
O0BSICHEHUH
B3aHMOCBSI3EH,
HEIOCJIEI0BATEIbHO
U3JIaraercss MaTepuan

* Menee 60 6alII0B — KOMIIETEHIIUS HE CPOPMUPOBaAHA.

4. ®oHJ OLEHOYHBIX CPEJICTB /sl TEKYLIEero KOHTPOJIS YCIIeBaeMOCTH
4.1. ®oHIBI OLIEHOYHBIX CPEJCTB BKIIOYAIOT: [Ipumepnas memamuxa pegpepamos, llepeuens
nabopamopnvix pabom (B COOTBETCTBUH ¢ TEXHOJOTMYECKON KapTOH pEHTHHIA IHUCHHILIHHBI

PaGoueit mporpaMMbl JUCITUTIIIMHBI).

4.2.1. Kputepuu onieHuBaHUsI 10 OLICHOYHOMY CPENCTBY [lpumepnas memamuxa pepepamos

Kpurepnn onieHnBanus

KommuectBo 6anioB (BKian B
pEUTHHT)

B pedepare o603HaueHa npobiaema u 000CHOBaHA ee
AKTyaJIbHOCTb, CJIeJIaH KPaTKUi aHallu3 Pa3jIMuHbIX TOUYEK
3pEeHHsI HAa paCCMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO H3JI0KEHA
coOcTBeHHAas MO3UIHsL, CHOPMYIUPOBAHBI BBIBOJIBI, TEMA
pacKpbITa OJHOCTHIO, COOIIOEHBI TPEOOBAHUSI K BHEILIHEMY
odopminenuto B coorserctBuu ¢ 'OCT

2

B pedepare nMeroTcs HETOUHOCTH B U3JIOKEHUU MaTepHaa,
OTCYTCTBYET JIOTHYECKas MMOCIEI0BATEIILHOCTD B CYKICHHSIX,
UMEIOTCS YITYIIEHHUSI B 0)OPMIICHUN

B pedepare umerorcs cyuecTBeHHbIE OTCTYIIEHUS OT
TpeboBaHul K pedeprupoBaHmio. B yacTHOCTH: TeMa ocBelIeHa
JIMIIb YaCTUYHO, JOMYILEHbI (PaKTU4YECKHe OMINOKY B
conepxanuu pegpepara, opopmiiennn He coorBercTByeT [OCT

MaxkcuManbHbINH OaJi1 B 2 pazienax

4.2.2. Kputepun O1ieHUBaHUSI TI0 OIICHOYHOMY CPeNICTBY Ilepeuens nabopamopHulx pabom

Kpurepun onennBanus

KomuuecTBo 6amioB (BKIaa B
pEeNTHHT)

OOyyaromuiicss BEpHO PEUINJI TBOPUYECKYIO PacueTHYIO 3ajady;
BBHITIOJTHIJI TPOBEPKY 3a/Jadul U paboTy B TMOITHOM O0BEME C
COOJTI0ICHNEM HEOOXOIUMOM MOCIEA0BATEIbHOCTH TTPOBEICHHS
OTIBITOB ¥ U3MEPEHH; CAMOCTOSITENILHO U PAIIMOHAIBHO BHIOpAI
Y TIOJITOTOBUJI JIJISl ONIBITa HE0OX0aMMoe o0opyaoBaHue (codpan
CXeMy MOJISTMPOBAHMS), BCE OMBITHI MPOBEN B YCIOBUSX H
peKHMax, O0O0ECIeYMBAIONINX IOJNydEHUE pE3YJIbTaTOB M
BBIBOJIOB C HAUOOIBIIIEH TOYHOCTHIO; B MPEACTABICHHOM OTYETE
MMPpaBUJIBHO MW AaKKYpaTHO BBIIIOJIHUJII BCC 3aIlucCH, Ta6.]'H/IIH)I,
PUCYHKH, YepTEeXH, IpadUKu, BHIYUCICHUS U ClENall BHIBOJIBI,
MPABUJILHO BBIMIONHWJI aHAIW3 TOTPEHIHOCTEH H  OOBSCHUI

5
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pacxoKJIeHusl C Teopuei; codmroaan TpedoBanus 6€30MacHOCTH
Tpyzaa

OOy4aromMcst BBITIOJTHEHBI TPEOOBaHUsI, OMMCAHHBIC BBIIIE, HO
ONBIT TMPOBOAWJICS B  YCIOBHSX, HE O0CCIECYHBAIOLINX
JIOCTaTOYHOW TOYHOCTH U3MEPEHHH, WM OBLJIO JIOMYIICHO JBa-
TPU HEIO4YeTa, WJIM HEe OoJjiee OIHOW Herpyooi OmuOKu Hu
OJIHOTO HeJIoYeTa

OOyuJaronuMcst TBOpUECKas 3aj1a4a PelieHa He MOJHOCTHIO MIIN
paboTa BBIMOJTHEHA HE IOJHOCTHIO, HO OOBEM BBIIOJTHEHHOMN
YacTH TaKOB, YTO MO3BOJISET IMOJYYUTh MPABUIBHBIC PE3YIIbTATHI
M BBIBOJIbI, WJIM €CJIM B XOJ€ MPOBCACHHA OIIbITa U I/I3MepeHI/Iﬁ
ObUIM JIOMYIICHBI CIICAYIONIME OIIMOKH: OIBIT MPOBOJIWIICS B
HCpAaIMOHAJIbHBIX YCJIOBHUAX, UYTO IMPUBCIO K IOJIYUCHUIO
pe3ysbTaToOB C OOJBIICH MOTPEITHOCTHIO, MM B OTYETE OBLIH
JOTIYIIEHBI B OOIINEeH CIIOKHOCTH He 0oyiee ABYX OMIMOOK (B
3alUCSIX EJMHUI], M3MEPCHUSAX, B BBIYUCICHUSIX, TpaduKax,
Tab/MLax, CXeMax, aHajiu3e MOTPelHOCTe U T. 1.), He
NPUHIUIHAIBHOTO JUIsl  JAaHHOM paboOThl  Xapakrepa, HO
IMOBJIMSABHIMX Ha PE3YyJbTaT BBIIIOJHCHHA, WA HE BBIIIOJIHCH
COBCEM HIJIM BBIIIOJHEH HEBEPHO aHAJM3 MOTPEIIHOCTEH MU HE
0OBSICHEHBI PACXOXKICHUS C TEOPHEH MM paboTa BBIOJIIHEHA HE
MIOJTHOCTBIO, OJJHAKO OOBEM BBIOJHEHHONH YacTH TaKOB, YTO
IMO3BOJIACT IMOJYYHTH IMPABUJIIBHBIC PC3YJIbTATbl WU BBIBOALI II0
OCHOBHBIM, IPUHIIMTTHAILHO BAXKHBIM 33]1auaM padoThl.

OOyuarommmMcs TBOpUECKasi 3ajjaua He pellieHa WM pelieHa He
HOJHOCTBIO MM pPaboTa HE BBIIOJHEHA WM BBHINOJIHEHA HE
IOJIHOCTbIO, U OOBEM BBINOJIHEHHONM YacTU paboThl He
HO3BOJISIET CAeNaTh IPAaBUIbHBIX BBIBOJOB, MM  OIIBITHI,
U3MEPEHUs,  BBIYMCICHUS, HAONIONCHHUS  MPOU3BOANIHCH
HEMPaBWIBHO WM B X0Je paboThl U B OTYETE OOHAPYKWINCH B
COBOKYITHOCTH BCE€ HEIOCTAaTKH, OTMEYEHHBIC B TIPEABLIYIIEM
YHKTE

MakcumanbsHbIi 6a 3a Bce paboThI (8 paboT)

40
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5. OueHouHbIe cpecTBA (KOHTPOJIbHO-U3MEPUTEIbHbIe MATEPHAJIbI)

5.1. llpumepHasi TemaTuka pegeparon

1. SHEPTETUYECKUE PECYPCbI 3EMJIU:
a) BUJIbl SHEPIeTUUYECKUX PECYPCOB U MX 3aI1aChl.
0) UCIOJIb30BaHUE SHEPIETUYECKUX PECYPCOB;
2. TPAJIMIIUOHHBIE CIIOCOBbI IIOJIYYEHU S SJIEKTPUYECKOM SHEPT UU:
a) TEIUIOBBIE JIEKTPUUYECKUE CTAHLIUY;
0) TEIJI03JIEKTPOLIEHTPAJIH;
B) TU/IPaBJINYECKUE HIIEKTPUUECKHE CTAHLINY;
I') THAPOAKKYMYJIUPYIOLIUE IJEKTPUUECKHUE CTAaHIINH;
1) IPUIIMBHBIE FIEKTPUUECKUE CTAHIIUH.
4.  ATOMHBIE PJIEKTPUUYECKUE CTAHLIUH;
5. TepMosiepHas HEpPreTuKa
6. BO3BMOXHBIE CITOCOBbI ITIPEOBPA3OBAHU S PA3JIMYHBIX BUJIOB SHEPI'MU B
SJIEKTPUYECKYVYIO:
a) MarHUTOTUIPOIMHAMUYECKHE TpeoOpa3oBaHUs SHEPTUH;
0) TepMO3JIEKTPHUECKUE TEHEPATOPBI;
B) TEPMO3MUCCHOHHbBIE T€HEPATOPBI;
I') JJIEKTPOXUMUYECKHE TeHepaTopbl. JKuaKue U TBep/ble JIEKTPOIUTHL.
1) paAMOU30TOIHbIE HCTOUHUKH SHEPTUH;
€) reoTepMalibHbI€ 3JICKTPOCTAHINH;
) COJIHEYHBIE AJIEKTPOCTAHLINY;
3) BETPOBBIE AIEKTPOCTAHIINH;
1) UCIIOJIb30BAaHUE MOPCKHUX BO30OHOBIISIEMBIX PECYPCOB.
10. BozopoiHast 371€KTpOIHEpreTUKa
11. TPAHCIIOPT DHEPT'U:
a) TPAHCIOPT SHEPIUU B HACTOSIILEM U OyAYyIIEM;
0) Tpancnopt HeTH, Ta3za U yris;
B) TPAHCIIOPT TEIUIOTHI, BOAOPOAA, SIAEPHOTO TOIINBA,;
12. TPAHCITIOPT DHEPI'U:
a) TPAHCIOPT IEKTPUUYECTBA;
0) mepenaya SHEPruu IMpU NOBBIIIEHHOM HanpsbkeHuH. Jluauu snexrponepenayu (JIDIT).
B) Iepejiaya SHepruu 0e3 MpOBO/IOB;
I') CBEPXIIPOBOJAIINE JTUHUH JIEKTpOIepead
13. DJIEKTPOSHEPI'ETHUKA:
a) pJIeKTpodHepreTuka B Poccuu;
0) NpUMEHEeHHE PIEKTPUUECKON SHEPriUH B HAPOIHOM XO3HCTBE;
B) NOTpeOIeHNE FIEKTPUUECKON dSHEPTUn
I') HOHATHE 00 O00BbETUHEHHOW AJIEKTPOIHEPTETUUECKON CUCTEME;
MIPEUMYIIECTBA OOBEIMHEHHS SHEPTETUUECKUX CUCTEM.
14. BJIMAHUE TEXHUKU U DHEPTETUKU HA BUOCOEPY:
a) SHEpreTUKa U OKpy’Karolas cpesa.
0) pa3BHUTHE dHEpreTHYecKor TeXHUKHU. Ee BIusHIE Ha 4elI0BeYeCKoe 00IECTBO M OKPYKAIOIIYIO
cpeny. Okoaorus. OxpaHa IpUPOIBL;

5.2. [lepeyeHb JJa00OPATOPHBIX padoT
1. BoabT-aMIiepHble XapaKTEPUCTUKH HEKOTOPBIX DJIEMEHTOB JJIEKTPUUECKOH IenH

2. AUYX mpocTeHimmx 2JIeMEHTOB dIEKTPUIECKOH IIern
20



3. AmmiuTynHble U (a30Bble COOTHOIIEHHUS B LEMAX MEPEMEHHOIO TOKa

4. DNeKTpUUYECKU PE30HAHC

5. Tpexdasznubie nemnu

6. Ilepexomnsie mporecchl. Penakcannonnsie sisinernst B RLC nemsix

7. HecunycounanbHble TOKU U HanpspkeHus. ['apmonndeckuii ananus. Dnektpudeckue RC GuibTpsl
8. Henuneiinple nenu ¢ pe3suCTUBHBIMU 3JIEMEHTHL. BrinpsiMutenu

9. HenuneitHbIe €M C UHIYKTUBHOCTHIO

10. HexoTopsie METOAbI U3MEPEHU TAPAMETPOB LIENH U CUTHAJIA C UCTIOIb30BaHUEM OCIIHILIOTpada
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5.3. Bonipocsl k 3auery

1.

o

10.

11.

12.

13.

14

15.

16.

17.

18.

19.

20.
21.

DONEeKTPOTEXHUKA U JJIEKTPO3HEpPreTHKa. OHEpreTMKa B JKM3HM 4YenoBeka. (OCHOBHbBIE
npoOaeMbl  31eKTpodHepreTuku. CTPyKTypHass cXema CHIIOBOM 3IIEKTPOIHEPIeTUKU U
HKOJIOTHYECKUE TPOOIIEMBI.

JIunelinplie snexkrtpudeckue nenu. [lepemenHplil Tok. MTHOBEHHOE M aMIUIMTYIHOE 3HAYECHUSI.
®a3a. PazHocth ¢a3. ['paduueckoe nmpencrasienue. Cpeqauii Tok. [leiicTByrolee 3HaUCHHE
TOKa.

DOneMeHTbl U IapaMeTpbl 3JEKTPUUYECKHUX LEeNel NepeMEeHHOro Toka. Llenb ¢ akTHBHBIM
JJIEMEHTOM. Y paBHEHHUE HAIIPSHKCHUN. Y PaBHEHHE MOIIHOCTH.

Llenp ¢ wuaeanbHBIM HHAYKTUBHBIM 3JIEMEHTOM. YPaBHEHHUS HANpPSIKEHUM M MOILIHOCTU
PeanbHast kKaTynika MHAYKTUBHOCTH.

Ilenb ¢ eMKOCTHBIM 2JIEMEHTOM. Y paBHEHMS HAIIPSKEHUM U MOILIHOCTH.

ITocnenoBarenbHoe coeauHenue RLC snemenToB. VYpaBHeHue HamnpsbkeHuid. BexropHnas
auarpaMma. TpeyroJbHUKHA CONIPOTUBIICHUN, HAIIPSKEHUN U MOILIHOCTEH.

Pe3oHanc HanpspkeHUH. YClIOBUS BOBHUKHOBEHHUSI PE30HAHCA M OCHOBHBIE XapaKTEPUCTUKU
DIIEKTPUUYECKON Ienu. YacTOTHBIE 3aBHCHMOCTH DJIEKTPUYEeCKHX xapakrepuctuk R,L,C-
LEIH.

[Mapamnensnoe coequnenne RLC  smemMeHTOB. AKTHBHBIA W PEAKTUBHBIA  TOKH.
ITpoBogumocTs. TpeyroapHUKH TOKOB M TPOBOAUMOCTEH.

Pe3onanc TokoB. WpueanbHbli M peanbHBIM 3JIEKTpUYECKH  KOHTYp. OcobGeHHocTH
pe30oHaHca. DHEPreTUKa MPoLEeccOB B HIICAIBHOM KOHTYPE.

Tpexdazupie nenu. IlpuHIMI TOCTPOCHUH MHOTO(A3HBIX  AIIEKTPUUYECKHX CHCTEM.
Coenunenne ««3Be3a». 4-X NpoBoAHAs AeKTpudeckas cucreMa COOTHOIICHHS MEXIy
JUHEWHBIM M (a3HBIM HaNpsOKEHUsIMA. PaBHOMEpHasi M HepaBHOMEpHas Harpys3ka B (azax
norpedutens. HyneBoi npoBoJ 1 €ro 3HaueHHe.

CoenuHeHne  «3Be3fa». TpexmpoBOJHBbIE 3JEKTpUuUecKHe cucreMbl. CUMMeTpUuyHas U
HeCUMMeTpUYHas Harpy3ka B ¢azax npuemHuka. Ilepexoc ¢a3. OOpelB B OAHOM U3
JUHENHBIX TPoBOMOB. OCHOBHBIE COOTHOLIEHUS MeXay HamnpsokeHusmMu. Kopotkoe
3aMbIKaHHe B OJJHOM U3 (a3.

CoenuHenne TpeyroibHUKOM. COOTHOIIEHHE MEXIY JIMHEHMHBIMH U (Pa3HBIMH TOKaMHU.
MorttHOCTh Tpex(}a3HON CUCTEMBI.

DnexTpuueckas 1eNb ¢ HEMTUHEHHBIM UHIYKTUBHBIM 3JieMeHTOM. KpHuBasi HaMarHM4MBaHUs U
NETJIM THCTEPE3UCca KaTyIIKU CO CTAJIbHBIM cepaeuHuKoM. [loTepu sHeprum Ha rucrepesuc u
BUXpeBble TOKH. OCHOBHBIE OCOOEHHOCTH JJIEKTPOMArHUTHBIX IIPOIECCOB B  IEMAX
NEepEMEHHOTO TOKa C HeluHeHHoll Bebep-ammepHOi XapakrepucTukoil.. Karymka c
CepJIeYHUKOM KaK IpeoOpa3zoBaTesib CHHYCOUAATbHOTO CUTHAIA B HECUHYCOUAANIbHBII.

. [lynscupyromee wmaruutHoe mone. Tpanchopmatop. IlpuHuun paGotbl. OCHOBHBIE

xapaktepuctuku. CamoperyiaupoBaHue. Pexum Xoi0cToro xoga M KOPOTKOTO 3aMbIKAHUS.
PaboTa npu Harpy3ke. ABTOTpaHchopMaTop.

MamuHbel nepeMeHHOro Toka. Bpamaromieecss MarHuTHOE Ioje. ACUHXPOHHBIE JBUTaTENH.
[Tpuniun padotsl. Ckonbxenue. CaMoperyapoBaHue.

AcnuaxpoHHblii nBurarens. Ilyck neurarens. Pesepc. M3MeHeHHMe CKOpOCTHM BpaleHUs
portopa. OxgHoda3zHbli ABUraTesb. BritoueHue Tpex@asHoro ABuraress B 01HO(a3HYIO IeTb.
Cunxponnsiii reHepatop. [lpunnun neiictBus u ycrpoiictBo. Peakius sxops. O6paTumMocThb
CUHXPOHHBIX MalIMH. CUHXPOHHBIA JBUTATEb.

OHepreTudeckue pecypcsl 3emiu B Poccuu. VX Buabl, 3amacel, HCIIOJIb30BaHUE. TeIIOBbIE
anektpuueckue ctanuuu (TOC u TOLI).

[lepenaua sHepruu Ha pacctosHue. ['mnpaBnuueckue oanekrpudeckue cranuuu (I'9C).
ITpunuBHBIE U TUAPOAKKYMYIHPYIOIINE AIEKTPOCTAHIINH.

OOBeTMHEHHBIE PTIEKTPUIECKHE CUCTEMBI. ATOMHBIE dniekTpocTaniinu (ADC).
DKosornyeckre npooaeMbl MPOU3BOACTBA, TPAHCIIOPTUPOBKHU M UCTIOIb30BAHUS
3JIEKTPOIHEPIUH.
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22. MI'Jl —reneparopsl. TepModIeKTpUIECKHE TEHEPATOPHI.

23. TepMOAMUCCHOHHBIE, TEKTPOXUMHUECKUE, T€OTepMalIbHBIC, COJIHEYHbIE T€HEPaTOPhI
ANEKTPUUECKON YHEPTHUH.

24. BopopoaHasi ¥ TEpMOsIEPHAS AIEKTpodHepreTrka. [IpoOieMbl 1 MepCeKTUBBI
UCTIOJIb30BaHUSI.

5.3 Hepeqenb TECTOBBIX 3aJaHUH 0 TUCHUILIUHE 3J’[eKTp0TeXHI/IKa

1. Cpennee, feiicTByIOLIee 3HAYECHNS TepeMEHHOr0 Toka. KoMIiekcHbIe Yuca.
IlepeMeHHBII 2JIEKTPHYECKUH TOK. AKTHBHOEe W PeaKTHBHBIE CONPOTUBJICHHUSA B LENAX
1epeMeHHOI0 TOKA.

1.1 OmpenenuTh aMIUIMTYAHOE W JACUCTBYIOIIEE 3HAYCHHS CHUHYCOMJAIBHOTO HANpPSDKEHUS, €CIIU €ro
cpennee 3HayeHue U.,=198B.

1.2 Wcxoas u3 BbIpaKEHHS JUII MTHOBEHHOTO 3Ha4yeHUs Toka i=14,1 sin(wt+m/6), 3anucarh BbIpaKCHUS
JUTS IEHCTBYIOMIETO 3HAUYEHHS TOKA B KOMILIEKCHOM BH/IE.

1.3 Hanucatp BblpakeHUe JUIsi MTHOBEHHOTO 3HAUYEHHS CHHYCOUIAbHOTO TOKA, KOMILJICKCHAsI aMILTUTY/Aa
koToporo I, = 10 e,

1.4 Konaencarop eMkocThto C MOJKIIOYEH K UCTOYHUKY [IEPEMEHHOr0 TOKa. Kak M3MEHUTCS TOK, €CIH :
a) TIOJKJIIOYHTH TMApauIeIbHO €My KOHIEHCATOp TOH )K€ eMKOCTH; 0) BKIFOUMTH IOCIENOBATENFHO C HHUM
KOHJIGHCATOp TOM K€ eMKOCTH?

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

1.6 OnpenenuTh TOK paBHBIA cymme TOKOB 1= (3+) 4) u i,= (2+]). CyMMapHbIii TOK NpEICTaBUTh B
MOKa3aTeNbHOM (popme 3ammcu.

1.7 MruoBentoe 3Hauenue Toka B remu =100 Sinwt+m/2 A. Haiit ero cpeaHee 3HaucHHe 3a: a)
MOJIOBUHY TIEPUOJa, 0) IEPHO BPEMEHH.

1.8 MrHOBEHHbBIC 3HAYCHHS JIBYX MIEPEMEHHBIX TOKOB 3a/aHbl ypaBHeHmIMHE: i;= 50 sin(ot+0°%) A u i,= 50
sin(wt+90°) A. HaiiT aHaTMTHYECKH BRIPAKEHHUE IS CyMMApHOTO TOKA.

1.9 IlocnepoBarenpHO € JaMIIOM HaKajJMBaHHUS BKIIOUYECH KOHECHCATOP NEpPeMEHHOUM eMkocTH. Kak
W3MEHHTCS HaKall JIaMIIbl, €CJIH: a) He MEHsISl BXOJHOE HaNpsHKEHUE YBEJIIMYUTh EMKOCTh KOHZCHCATOpa; 0) He
MEHSISI EMKOCTh KOHICGHCATOpa M BXOIHOE HalNpsKEHUE YBEIUYHUTh YaCTOTY BXOJTHOTO CHT'HaJa

1.10 91C, Bo3HMKaIOLIAsl IPU BPAIIEHUH PAMKU B OJHOPOJHOM MATHUTHOM II0JIE U3MEHSIETCS [0 3aKOHY
e=12sin100t. Onpenenuts : a)ammuutyanoe 3uHadenue DJIC; 0) aeiictByromiee 3nauenue DJIC; B) mepuoa u
4acToTy Toka; T') MrHoBeHHoe 3Hadenue DJ]C npu t=0,01s.

1.11 Kak u3MeHHTCS WHIYKTHBHOE COIPOTUBIICHHUE KATYIIKH MHIYKTUBHOCTH, €CIIA €€ BKJIIOYHTH B IICTIh
nepeMeHHoro Toka ¢ yacroroit 10xry Bmecto 50T'n?

1.12 Kak u3MEHUTCS €eMKOCTHOE COTIPOTUBJICHUE KOHACHCATOPA, €CIIA €TI0 BKIIOYUTH B IIETIb IEPEMEHHOTO
Toka ¢ yactoroi 10 xI'1t BMecTo 50111?

1.13 Kongencatop emkocTthio C MOIKIIOYEH K HCTOYHHUKY MHEPEMEHHOro Toka. Kak WU3MEHUTCS TOK B
KOHJIEHCATOpe, €ClM: a) BKIIOYHUTH MMapayielb-HO €My KOHJEHCATOp TOW JK€ €MKOCTH; ©0) BKIIIOYHTH
MOCJIeIOBATENIFHO C HUM KOHJIGHCATOP TOM e €MKOCTH; B) €CIU KOHJACHCATOp MOJAKIIOYHTh K HCTOYHHKY
MOCTOSTHHOTO TOKA TOTO YK€ HaIPSKEHUSI.

1.14 K xarymke WHAYKTUBHOCTH INPWIOKEHO HAINpPsDKEHHWE TEePEeMEHHOro Toka dactoToil v=10001 u
nedctByronmM  3HaueHuemM U=50B mnpum wmakcumanbHOM 3HadeHHMM Toka I,=2,5 A. Omnpenenutsb
WHJIyKTHBHOCTb KaTYIIKH ( aKTUBHBIM COTPOTHBIICHHEM KATYIIKU PeHEOpEyb).

1.15 K kaTyiike MHAYKTHBHOCTH TpHiIoxeHOo HampspkeHue U=0,3 sin314t. B moment Bpemenu t=T/2
MTHOBEHHOE 3HaueHHe Toka | =0,5A. 3amucath BbIpa)KEHHE JUII MIHOBEHHOTO 3HAYECHUs TOKA, IIOCTPOHMTH
rpauKd M3MEHEHHS S3THX BEJIIMYMH BO BPEMEHH, ONpPENEeNUTh 3HAYCHHE HHIYKTUBHOCTH U PEAKTUBHYIO
MOIITHOCTb.

1.16 Tlo pesuctopy comporusienremM R=200m mpoxoaut 1ok | =0,75 sinmt A. OnpemennuTs MOIITHOCTE,
aMIUTUTYIHOE W JICHCTBYIOIlee 3HAYCHHWsI TMaJCHWsS HANpsDKCHUS Ha PE3UCTOpEe, 3alucarh BhIPaKEHHE
MTHOBEHHOTO 3HAUEHHsI TOTO HANPSDKEHUS U IOCTPOUTH BEKTOPHYIO AMarpaMMy TOKa U HanpspkeHus aus 1=0.

1.17.B 1enb mepeMeHHOTO TOKa MOCIE0BATEILHO BKIIFOUEHBI J[Ba pe3UCTOpa, TOK U3MEHSIETCS TI0 3aKOHY
i =0,2 sin(628t-n/4)A. ITorpebisiemass uMu MOIIHOCTh P=2,7BT, npuuem Ha epBOM PE3UCTOPE OHA COCTABJISCT
2/3 Bceit MorHoCcTH. ONpenenTh CONPOTHBIICHUS PE3UCTOPOB, 3allUCaTh 3aKOH M3MCHEHUS HANpPsHDKCHUS Ha
KaxJIoM W3 HHUX. [oCTpOHTH BEKTOPHYIO aUarpammy JUlsi MOMEHTa BpeMmeHH (=0 u ompenenuTh Mepuon
CUTHaJIa.

23



2. lMocnenoBaTteabHoe coequnenne R,L,C- sseMenToB. Pe3oHanc HanpsikeHu i

2.1 Jina nocnenosatenbHoit RLC-nienn  10kasath crpaBemlinBocTh cooTHomenus U=U; +U,
+Us ......

2.2 Jns Hepa3BETBIICHHOW LIENMM NEPEMEHHOIO TOKA, COAECPIKAILECH aKTUBHOE U PEAKTUBHBIE
conpotusiieHuss R=4om, X;=150M, Xc=120M, onpeneauTs NOIHOE CONMPOTUBIEHUE U TOK B
uenu. [lenb HaxoauTCs oA HanpsikeHueMm paBHbiM 110B.

2.3 MrHoBeHHOE 3Ha4YeHHE MPUIIOKEHHOTO K 1enu HanpspkeHus U= 310 sinot. OnpenenuTsb
TOK, JIEHCTBYIOIlleEe 3HAUCHHUE HANPSIKEHUS, aKTUBHYIO, PEAKTUBHYIO U IMOJIHYI0 MOIIHOCTH
HepazsetBieHHoi R,L,C- nenu, ecniu R=40om, X =70M u Xc=100mM.

2.4 B Hepa3BeTBICHHYIO AJIEKTPUYECKYIO IIEMb MEPEMEHHOI0 TOKa ¢ HanpsbkenueM 110B nipu
yactoTe S0I'BK/IIOYEHA KATyIIKa ¢ MHIYKTUBHOCTBIO 9MI'H M aKTUBHBIM CONPOTHUBIECHUEM
40m. OmpenenuTs WHAYKTUBHOE CONPOTHUBIICEHHWE KATYILIKH, MaJeHUE HANpsKEHUS  Ha
AKTUBHOM M PEAKTUBHOM YaCTSIX KATYIIKH, a TAKXKE SHEPruio, MOTpeOIsieMyro IENblo 3a
Bpems S0c.

2.5 JI1st Hepa3BETBICHHOW 1IETIH TIEPEMEHHOTO TOKa OMPENEIUTh aKTUBHYIO, PEAKTUBHYIO U
MOJIHYF0 MOIIHOCTH, KOA((UIMEHT MOIMHOCTH. VI3BECTHBI aKTHMBHOE W WHAYKTHBHOE
conpotuBieHuss R=X=30mM, a Takxke NaJeHUE HANPSHKECHUS HAa AKTUBHOM YacTH LENu
Ur=60B.

2.6 K wucrouHuky mepeMeHHOro TOKa TOJKIIOYEH PE3UCTOp C  IOCIEN0BATEIBHO
BKJIFOYEHHBIM KOHJeHcaTopoM. Kak HM3MEHUTCS TOK B II€MH, €CJIM: a) IMOCJIEI0BATEIHHO
MOJIKJIFOYAETCs KaTyIlllKa MHAYKTUBHOCTH; 0) 3akopaunBaeTcs koHjaeHcatop? Kak mpu stom
U3MeHsieTcs (Da30BBIN CIBUT MEXKTy TOKOM M HalpshKCHUEM?

2.7 B nepasserBinennoit R,L,C — nenu Boinonusercs ycinoBue X > Xc. [loctpouts B 001mem
BUJIE BEKTOpHYIO auarpamMMmy. Kak oOHa H3MEHHMTCS, €CJIM 3aKOPOTUTh: a) KaTYUIKY
WHJIYKTUBHOCTH, 0) pe3uctop?

2.8 MoxxHO nM 3aMEHUTh HHAYKTHBHOCTE L u emkocth C OJHOW SKBHUBaJNECHTHON
WHTYKTUBHOCTBIO?

2.9 Nmeercs nu paznuuue B TNpuUMEHEHHHM 3akoHOB Kupxroda a1 MrHOBEHHBIX H
JEUCTBYIOLIMX 3HAYEHUN TOKOB U HAPSHKEHU?

2.10 Tlouemy mocTpoeHHe BEKTOPHOIH JMarpaMMbl T10CJIEIOBATENBHON HEMU PeKOMEHIyeTCs
HayMHaTh C BEKTOpa TOKa?

2.11 Karymka ¢ UHAYKTUBHOCTHIO L M aKTUBHBIM CONPOTHBIEHMEM R  COeIMHEHBI
MOCJIeIOBATEIFHO C KOHJAEHCAaTOpoM eMKOCcTH C, M 3Ta LeNb MOJKI0UYeHA K HMCTOYHHUKY
MEPEMEHHOT0 TOKa, [Ipn HEKOTOpOl yacToTe B LIENM HACTYNWJ PE30HaHC HampsbkeHuid. Kak
OTIPEIETUTh MOMEHT PE30HAHCA B IIETIH?

2.12 B nocnenosarensnyto R,L,C- mens BkiroueH ammepMmeTp. UTo MOKaxeT Ipubop, eciu
MPU U3MEHEHUH YacTOThI MUTaHUS MIPU L= Ly B IIEMH HACTYNui pe3oHaHc? Kak m3meHuTCs
MOKa3aHWe aMmIepMerpa Mpu: a) npu 3akopaunBanuu R ; 0) 3akopauuBanuu C; B)
3akopaunBanuu L. Kak usmeHnurcs nmpu 3Tom notpediisieMas MOIHOCTh?

2.13 Ot xaxmx BenHMYHMH 3aBHUCHT KPyTH3HA pe30HaHCHBIX KpuBbIX UL (L), Uc(v), 1(0)?

2.14  Kak onpenenuTh HHAYKTMBHOE U aKTHBHOE CONPOTHUBIIEHHS KATYIIKH, HCIIOIb3Ys PEKUM
pEe30HaHca HapsHKEHUN?

2.15 Kakoii Bun GyayT MMeTh pe30HAHCHBIE KPUBBIE, €CIM TocenoBaTebHyo R,L,C — mensb
MUTaTh MEPEMEHHBIM TOKOM HE OT MCTOYHMKa HampspkeHus (Ug=const), a oT HCTOYHHKA
toka (lz=const)?

2.16 Kak M3MeHMTCS NepUO] M 4acToTa COOCTBEHHBIX Konebanmii LC- koHTypa, ecnm ero
MHJYKTUBHOCTb yBEIN4MTH B 10 pa3, a eMKOCTh yMEHBIIUTH B 2,5 pa3a?
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2.17 Kak nopnuser yBeludeHHE AKTUBHOIO CONPOTHBICHHMS HA PE30HAHCHBIC KPUBHIE B
nocnegoBarenbHoM R,L,C — koHTYpe?

3. IapanienbHoe coenuHenue R,L,C —31eMeHTOB. Pe3oHaHC TOKOB.

3.1 ITocTpouTts B 00111€M BUJIE BEKTOPHBIE JUArpaMMbl TOKOB U HANPsDKEHUHN A1 TapasuieIbHbIX
COCIUHEHUN:

a) pesucropa R u karymku uaaykTuBHOCTH (Lk,Rk);

0) pesuctopa R u kongencaropa C ¢ mocneaoBaTelbHO COETUHEHHBIM PE3UCTOPOM Ry;

B) Karymiku uHaykTuBHoCcTH ( Ry, L) 1 konnencaropa C.

3.2 UneanpHas karymka HHIYKTUBHOCTH (Ryx=0) 1 konaeHcaTop C coeqMHEHBI MapauieTIbHO U

MOAKJIIOYEHBI K ICTOYHUKY MTEPEMEHHOTO ToKa. [Ipu HEKOTOpOi YacToTe L UCTOYHUKA MTUTAHUS B

[[ENU HACTYIHJI Pe30HaHC TOKOB. YeMy paBeH TOK B Hepa3BeTBIEHHOM yacTu uenu? Kak

OIpEeAEeINTh MOMEHT pe30HaHca?

3.3 [ns pa3BerBienHoit RLC-1ienu sKcriepuMeHTanbHO JOKa3aTh CIPABEIIMBOCTh COOTHOIICHUS
I=l+L+...

3.4 CymecTByIOT U (GU3HYECKU B KKIOW M3 TMApaUICIbHBIX BETBCH aKTHBHBIA W PCAKTHBHBIN
TOKH?

3.5 K ucTo4yHHKy nepeMeHHOro TOKa MPUCOCIMHEHBI MapajlieIbHO aKTUBHOE CONMpoTHBICHHE R
U uHAYKTUBHOE X =2.160M. Ompenenuts comnpoTuBieHue R, ecnu obmuil Tok B 2 pasa
0oJIbIIIe TOKA UHAYKTUBHON BETBH.

3.6 B menu u3 mapaiienbHO COSAMHEHHBIX aKTUBHOTO COMPOTUBIEHUS R, MHAyKTUBHOCTH L 1
emkoctu C TOkM cooTBeTcTBeHHO paBHbI 120, 150 u 40A. Bpruucnuth oOIMI TOK H
KO3 (UIIMEHT MOITHOCTH 7Sl BCEHl 1.

3.7 Ilpu Kakux YCIOBUSIX YacTOTa pE30HAHCA TOKOB COBMAJAeT C YacTOTOM pe30HaHca
HanpsHKeHUn?

3.8 Ilpu KakuX yCIOBUSAX M COOTHOUICHUSAX MEXIY IMapaMeTpaMy MapaieIbHOTO KOHTYpa B HEM
HEBO3MOYKEH PEKUM pe30HaHca?

3.9 Yto Takoe COOCTBEHHBII Pe30HAHC WHAYKTUBHOCTH?

3.10 a) ['e ucnone3yercs siBJIeHNUE pe30HAHCA TOKOB?

0) [ToTpebmnsieTcs U YHEPTUS KOHTYPOM TIPU PE30HAHCE TOKOB, €CITM KOHTYP HE UMEET

AKTHUBHOTO CONPOTUBIIEHUS?

B) Kak u3amenurcs o0iiee COnpoTUBICHNUE KOHTYpa IPU YMEHbBIIICHUH aKTUBHOTO

CONPOTHUBIICHUS KaTyIIKH MHAYKTUBHOCTH B PEKUME PE30HAHCA TOKOB?

3.11 IocTponTh YaCTOTHYIO 3aBUCUMOCTB ITOJTHOTO CONPOTUBICHUS Zyourypa= F(L). CauTarh, 4To

AKTUBHOE CONPOTHBIICHHE KOHTYpa paBHO HYJIO, a L n C 37eMeHTHI BKITIOYEHBI MTapajlIeIbHO.

3.12 a) KakoBbl XapakTepHble OCOOCHHOCTH PEKUMa PE30HAHCA TOKOB?

6) Kakumu npubopamu npotiie Bcero 3auKCUpoBaTh COCTOSHUE PE30HAHCA B
napajuieJIbHOM KOHType?

4.Tpexdasubie nenu. Coenunenue” 3se3na”

4.1 Onpenennts Mrrosennbie 3Hauenus DJIC B ¢aszax A u B cummerpuunoii TpexdasHoi
cuctemsl, eciu B (paze C 37C paBHA HYITIO.

4.2 Bolpasuth B TIOKa3aTeNbHOM M anreOpamdeckoii ¢dopmax kommekcHsle JIC
CUMMETPUYHOM Tpex(azHOM CUCTEMBI, IPUHAB HayallbHYIO (ha3y paBHOMU 1/2 B haze A.

4.3 B kakux ciydasx OPUMEHAT HA NPaKTUKE TPEXIPOBOAHYIO CHCTEMY ISl IPUEMHHUKOB
SHEPIrUH, COEUHEHHBIX 3BE3101?
4.4 Kak u3MEHATCA TOKM B TPEXIPOBOJHON CHCTEME HPH OOPHIBE OJHOIO M3 JIMHEHHBIX
MPOBOIOB?
4.5 Kak u3MEHATCS TOKU B TPEXIIPOBOJAHOM CHCTEME IIPU KOPOTKOM 3aMBIKAHMH OJHOM 3 (a3?
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4.6 K tpexdasHoil ceTu MoAKII0ueHa paBHOMEPHAs HArpy3Ka, COeJIMHEHHas 110 cXeMe “3Be3a’”.
Awmnepmerp BiItoueH B a3y C. Kak u3aMeHsTcs ero nokaszasus npu oopsise B gaze A?

4.7 O6bacHUTB, TOYEMy B HEHTPaIbHOM IPOBOJE YETBIPEXIIPOBOJHON CHUCTEMBI HE
YCTaHABJIMBAIOT NPEIOXPAHUTEID U CEUEHHE €T0 MEHBIIE CEUECHHUS JIMHEUHBIX IPOBOOB.

4.8 Toscuuts, moueMy Tpex(asHblil IBUraTe]hb MOKHO BKJIIOYATh B Tpex(asHyIO CETh 0€3
HEUTpaJIbHOTO MTPOBOA?

4.9 B ¢aszax A, B u C npueMHHUKa SHEPTHH, IOIKIIOYEHHOr0 K TpeX(Pa3Hoi YeThIPEXIIPOBOHOM
CETH, ICUCTBYIOIINE 3HAYCHUSI TOKOB COOTBETCTBEHHO paBHbl 10, 30 u SA.Onpenenurs TOK B
HEUTpaJIbHOM IPOBOJE, €CIIM HArpy3Ka aKTHBHasl.

4.10 Jns  tpex¢aszHoi, TPEeXHpOBOJHONW CHUCTEMBbI (COEIMHEHHME «3BE3/1a») J0Ka3aTb

CIIPaBEAIMBOCTh COOTHOMEHU U = J3U p

411 ITpoJEMOHCTPUPOBATH SIBJIEHUE TIEpeKoca (as.

5. Tpex¢a3ubie nenu. CoenuHenne “ TpeyroJabHUK.

5.1 Onpenenuts nuHEHBIE TOKK M HOJTHYIO HOTPEOIAEMYHO MOITHOCTh IPHEMHHMKOM SHEPTHH OT
HCTOYHHKA TpeX(a3HOro TOKa C JeHCTBYIOIUM 3HaU€HUEM JIMHEHHOro HanpsbkeHus 1278,
€CJIM IIOJIHOE CONpPOTHUBIIEHUE (a3bl cocTaBisgeT 490M. [IpueMHUK dHEpPrun COeJMHEH 110
cXeme ““ TpeyroJbHUK .

5.2 Bo cKoIbKO pa3 BO3pAcTyT JIMHEHHbIE TOKH, €CITM IPMEMHHK SHEPTUHU IEPECOEIUHUTE CO
CXEMBI 3B€3/Ibl Ha CXEMY TPEYTOJIbHUK?

5.3 Ilna TpexdaszHoil  cucTeMbl (COEIMHEHHE «TPEYTONbLHUK») I0Ka3aTh CHPABEIMBOCTD
cooTHomeHus | =31 ;-

5.4 Jluneiinble HanpsokeHus reHeparopa paHbl 380B. IIpueMHHMK COEIMHEH TPEYTONBHHKOM €
conpotusiieHussMu 6, 6 u 12 Om. ConpoTUBIEHHUS IPOBOAOB OAMHAKOBBI U paBHBl 1 Owm.
Onpenenutsd (hazHble U TUHEHHbIE TOKH TPUEMHUKA.

5.5 B Tpex(aszHyro ceTh ¢ JeHCTBYIOIUM 3HAY€HUEM JIMHEHHOro Hanpsikenus 120B BKIIOUEHBI
JaMIbl HaKaJUBaHUS, COCAMHEHHbIE 10 CXEME TPEYrOJbHUK C PABHOMEPHOM Harpys3Koil.
[Torpebnsiemass MomHOCTh coctaisier P=3,6 kBt. Onpenenuts uucio namn B Kaxaou dase,
€CJIM MOIIIHOCTh Ka)kJ10¥ jammnbl paBHa 40BT.

5.6 Tpu  KaTylIKM HWHIYKTMBHOCTH, KaXJas C aKTHBHBIM compoTuBieHueM 1,5 OM wu
UHAYKTUBHBIM 2 OM, NpUCOEIUWHEHBI TPEYroJbHUKOM K Tpex(a3zHOW ceTh ¢ JUHEHHBIM
HanpsbkeHreM 220 B. Beruucnuth ¢a3Hble U TUHEHHBIE TOKH, a TAK)KE aKTUBHYIO MOIIIHOCTb
BCEH LIeTIH.

5.7 ®a3pl NpUEMHHKA COEJMHEHBI TPEYTOJBLHUKOM M HMEIOT DPAaBHOMEPHYIO Harpysky. Kak
U3MEHATCS (a3Hble TOKM M HANPSOHKEHUs, €CJIM MPOU30MIeT OOpBIB OJHOTO M3 JMHEWHBIX
MPOBOIOB?

5.8 O6MoTKHM Tpex(a3HOr0 CHMMETPMYHOTO T€HEpaTopa COEAUHEHBI MO0 CXEME TPEYTONbHHK.
Uemy paBeH TOK B 0OMOTKax reHeparopa?

5.9 K tpexgasHoii cerM NojakIoueHa paBHOMEpDHAs HArpy3ka IO CXEME TPEYTOJIbHUK.
Awmnepmerp BiiItoueH B a3y C. Kak uaMeHsTCs ero nokazaHus npu oopsise B gaze A?

5.10 PaBHOMepHas Harpy3ka COEJMHEHA IO CXEME TPEYrOJbHHK, U K HEH C MOMOMLILIO
Kabesnst moJBeIeHO TpexdaszHoe HamnpspKeHue, 1o ¢uiaaM Kadens MpoXOIsiT JIMHEHHbIE TOKH.
Cozmaercs 11 BOKPYT Kabelss MarHuTHOE 1oJie?

5.11 3anucarh COOTHOIICHUS MEXKAY (pa3HbIMU M JTMHEHHBIMU TOKaMU IPU COEIMHEHUH (a3
IIPUEMHHMKA 110 CXEME TPEYTOJIbHHUK.
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3.2.3. JUCT BHECEHU S U3SMEHEHU

JIucT BHeceHMsI N3MEHEHU

JlonoHeH s ¥ U3MEHEHHS B pa009yIO IPOrPaMMy JAUCIHIIIMHBL
na 2020/2021 y4eGHbIi TO1

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

CBS3M C U3MEHEHHUEM BEJOMCTBEHHOM MPUHAIICKHOCTH — MHHHUCTEPCTBY MPOCBELICHUS
Poccuiickoit @enepanumu.

2. O6HoByeHa u coriacoBaHa ¢ Hayunoit O6mOimmotexoit KI'TIY um. B.I1. AcrtadbeBa

«Kapra nureparypHoro obecrneueHus (BKJIKOYas 3JIEKTPOHHBIE PECYpPChI)», coaepKalas
OCHOBHYIO U JIOTIOJHUTENBHYIO JUTEPATypy, COBpEMEHHbIE MPOodecCHOHaNbHbIe 0a3bl JaHHBIX U
MH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBI.

3. Oobnosnena «Kapra marepuaibHO-TEXHHMYECKOW Oa3bl MUCIUILIMHBD), BKIIIOYAIOIIAS

ayIUTOPUM JUISl TPOBEICHUS 3aHATHN JIEKIIMOHHOTO THINA, 3aHATHM CEMHUHAPCKOIO THIIA,
KYPCOBOTO MPOEKTHUPOBAHUS (BBIOJHEHUS KYPCOBBIX PabOT), TPYIIOBBIX U WHAMBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTeCTallly, TOMELIEHUs
Ui caMocToATedbHOU paboTel oOyuaromuxcs B KITIY um. B.IL. ActadpeBa) u KOMILIEKC
JTUIEH3MOHHOTO U CBOOOIHO PAaCHPOCTPaHIEMOT0 MPOrpaMMHOT0 0OecTieyeHHsI.

[Iporpamma nepecmoTpeHa u o1o0pena Ha 3acenanuu kadeapst Tull
«06 »_ 05 2020 r., mporokon Ne_ 5

BHeceHHBIE HI3MEHEHUS YTBCPIKAALO:

3aBeayronuit kadeapoit e, C.B. bopTHoBCKHit

Ono6peno HMCC(H)
WHcTtuTyTa MareMaTuku, GU3NKU U HHPOPMATUKU

«20»_05 2020 r., mpotokoi Ne_8

[Ipencenarens gD C.B. bopTHOBCKMi1
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JIucT BHeceHMsI N3MEHEHU

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

B mporpaMMy BHOCSTCS CIIEIYIOIINE U3MEHEHUS:
1. O6noBneHna u cormacoBana ¢ Hayunoit ombmuorexort KI'TIY um. B.II. AcradneBa

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

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

ayIUTOPUM JUISl TPOBEICHUS 3aHATHN JIEKIMOHHOTO THINA, 3aHATHM CEMHUHAPCKOIrO THIIA,
KYpPCOBOT'O MPOEKTUPOBAHUS (BBINOJHEHUSI KYPCOBBIX PadOT), TPYNIOBBIX U MHAUBUIYaTbHBIX
KOHCYJIbTAIIMM, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOUHOM aTTECTALIMU, TOMEILICHUS
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 AD> C.B. bopTHOBCKMi1
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JIncer BHeceHUsI H3MEHEeHU

JIOTIOJTHEHUST M U3MEHEHHS B pa00UyIO MPOrpaMmy
muctumuinabiHa 2022/2023 yueOHBbIi rox

B mporpaMMy BHOCSTCS CIIEIYIOIINE U3MEHEHUS:
1. O6noBnena u corjacoBaHa ¢ Hayunoit OuGmmorekoir KITIY wum. B.IL

AcradneBa

«Kapra murepatypHOro obOecmeueHusi (BKIIOUYasi SJICKTPOHHBIC PECYPCHI)», COAepIKaiias
OCHOBHYIO M [IOTIOJIHUTEIBHYIO JIUTEPATypy, COBPEMEHHBIC NPOPECCHOHATIBHBIC Oa3bl
TaHHBIX ¥ UH()OPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI.

2. ObnoBnena  «Kapra  MaTepHanbHO-TEXHHYECKOM  0a3bl  UCIUTUIHHBD,

BKJIIOYAIOIIAsA AayJAUTOPUM JUIsl TPOBEACHUSA 3aHIATUH JICKUMOHHOIO THIIA, 3aHATUU
CEMHHApPCKOTO THMA, KYpPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHHUS KYPCOBBIX paboT),
IPYIIIOBBIX M WHJWBHUAYaJIbHBIX KOHCYJIbTAlMM, TEKYIIET0 KOHTPOJS YyCIEBAEMOCTH M
MIPOMEXYTOUHOI aTTecTaluu, MOMEUICHHS ISl CAMOCTOATEIbHOM paboThl 00yYaroNXCcs B
KT'TIY um. B.II. ActadbeBa 1 KOMIUICKC JUIIEH3HOHHOTO U CBOOOHO PaCIpOCTPaHIEMOI0
MIPOrPaMMHOTO 00€CTICUCHUSI.

[IporpamMma nepecMoTpeHa u ogo0peHa Ha 3acenanuu kadeapsr Tull

«11 »_05 2022 r., mporokos Ne_ 7

BHeceHHbIe H3MEHEHUS YTBEPKIAKO:

%

3aBenyroumii kadeapoit o C.B. boptHOBCKHNI

Ono6peno HMCC(H)
WNHcTuTyTa MatreMaTtuku, GU3UKU U HHOOPMATHUKH

«12 »_05 2022 r., mpotokon Ne_8

ITpencenarens_. .7, C.B. bopTHOBCKMi

)
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JINCT BHeCeHUS M3MEeHeHMil

JloToTHEeHU ST M U3SMEHEHHUS B Pa00UyIO POTPaMMy
mucnuiuraeiia 2023/2024 yueOHbIit 1o

B nporpamMmy BHOCSITCS CIIEAYIONIME U3MEHCHUS:
1. O6noBnena u corjmacoBaHa ¢ Hayunoit OuGmmorekoir KITIY wum. B.IL

Acrtadnena

«Kapra nutepatypHoro obOecrneueHusi (BKJIIOuYasi SJIEKTPOHHBIE PECYPCHI)», CoOAepKalas
OCHOBHYIO M JIOTIOJHUTCIBHYIO JINTEPATYpy, COBpPEMEHHBIC MpodeccrnoHalbHbIe 0a3bl
JTaHHBIX U UH()OPMALIMOHHBIEC CIIPABOYHBIEC CUCTEMBI.

2. ObnoBnena  «Kapra  MarepuanbHO-TEXHMYECKOM  0a3pl  IUCHUIUIMHBDY,

BKJIIOYAIOIIAsl AyAUTOPUU I IPOBEACHUSA 3aHATUM JICKIMOHHOIO THIIA, 3aHATHN
CEMHHApCKOr0 THUMA, KYpPCOBOI'O IIPOEKTUPOBAHUS (BBINOJIHEHUSI KYpPCOBBIX pabdoT),
IPYIIIOBBIX M HMHJIMBHUAYAJIbHBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJSA YCIEBAEMOCTH H
IIPOMEXYTOUHOI aTTecTaluy, TOMEUIECHUS ISl CAMOCTOATEIbHOU paboThl 00yJarouxcs B
KT'TTY um. B.II. ActadbeBa u KOMIUICKC JMIIEH3HOHHOTO U CBOOOIHO PaCIpPOCTPaHIEMOI0
MIPOrPaMMHOTO OOECTICUeHUS.

[Iporpamma nepecmoTpeHa u on00peHa Ha 3acenanuu kadeapsr Tull
«03 »_05 2023 r., mporokon Ne_ 8

BHeceHHbIE HI3MEHEHUS YTBCPIKAALO:

3aBeayronuit kadeapoit e, C.B. bopTHoBCKHit

Ono6peno HMCC(H)
WHuctuTyTa MareMaTuku, GU3NKUA ¥ HHPOPMATUKH
«17 »_05 2023 ., mpoTokoia Ne_8

Ci
IIpencenarens ' E. A. Aémmna
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3.3. YYEBHBIE PECYPCBbI

3.3.1. KapTa /inTeparypHOro odecrneueHus AUCIUTTHHBI
(BKJII0YAs 3/IeKTPOHHBbIE PeCcypcChl)

DIEKTPOTEXHUKA

(HauMeHOBaHUe AUCLUTIIUHBI)
Jns oGyuarommxcsa 00pa3oBaTe/IbHOM MPOTrPaMMBbI
Ypoeenb OakanaBpuarta, 44.03.01 ITegaroruueckoe obpa3oBaHue

(YKa3aTh ypOBeHb, KOZl U HAUMEHOBaHHWe HarlpaB/IeHUs TTOATOTOBKH, )
TexHoJiorug, ouHas ¢hopma

(yka3ars npoduin/ Ha3BaHHe MPOrpaMmbl U popMy 00ydeHust)

HaumeHoBaHue Mecto xpaHeHus/ Kos-Bo 3x3eMiuisipoB/
3/1eKTPOHHBIHN ajjpec TOYeK J0CTyna
OcHoBHasi IuTeparypa
KaBoponkoB, Muxaun AHaTONbEBUY. OJIEKTPOTEXHHMKA M NIeKTpoHHKa [Tekcr] : 20
yaeOHOe mocobue / M. A. JKaBopoHKOB. - 2-¢ m31., crep. - M. : UL "Axanemus", Hayunas 6ubnuorexa
2008. - 400 c. - (Bsbiciiee npodeccrnoHabHOE 00pa30BaHue).
OnekrporexHuka [ Tekcr] : yuedHnoe nocodue / B. I'. I'epacumos, X. 3. 3aiinens, B. B. Hayunas Gu6oTexa 43
Koren-/lanus [u gp.] ; pen. B. I. I'epacumosa. - M. : Beicm. mik., 1983. - 480 c. : ni.
EBcrokoB, Anekcanap AxapeeBud. DnekTporexHuka [Teker] : yuebHoe nmocolue no 15
¢wu3. crien. Ui cTyAeHToB nea. uH-ToB / A. A. EBcrokoB. - M. : IIpocemienue, 1979. - Hayunas Gubamnorexa
248 c. : ni.

KpaBuyk, /[.A. Onexrporexnuka u sekrponuka / JI.A. Kpapuayk, C.C. CHecapes ;
MunucrepctBo obpazoBanuss U Hayku P®, HOxHbli (enepanbHblii YHUBEPCHTET,

ObC «YHuBepcuTeTcKast NunuBuyanbHbINA

WNHuxxeHnepHO-TeXHONOTNYEeCKass akanemus. — Taranpor : HM3marenscTtBo FOkHOTO N o
O6ubmoTexa OHIAH HEOTPAaHUYEHHBIN 10CTyN
dbenepanbHoro yausepcutera, 2016. — Y. 1. — 111 c. : cxem. — Pexxum poctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=493215
JlononHuTenbHas tuTeparypa

3emusikoB, B.JI. Dnektporexnnka u amekrponuka / B.JI. 3emmsikoB ; denepaapHoe
areHTCTBO Mo  oOpaszoBaHuio  Poccuiickoii denepanuu, denepanbHOE
TrOCyIlapCTBEHHOE 00pa30BaTeIbHOE YUPEKIACHHE BBICIIETO TMPO(HECCHOHAIBHOTO ObC «YHuBepcuteTcKas NunuBuyanbHbIN
obOpazoBanust "FOxublii  ¢enepanpHblii  yHHBepcuTeT", dakyabTeT  BBICOKHX O6ubmoTexa OHIAH HEOTPaHUUYEHHBIN JOCTYII
texHomorui. — PocroB-Ha-/lony : WsmarenbctBo HOkHOTO  (henmepaibHOTO
yausBepcutera, 2008. — 304 c. — Pexum pocrynma: no mnomnucke. — URL:
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http://biblioclub.ru/index.php?page=book&id=241108 (mara oOpareHus:
09.10.2019). — bubauorp. B KH.

DNEeKTpOTeXHUKA U deKTpoHuKa [ Tekct] : yueonuk / pen. b. U. Iletnenko. - 3-e uzm.,
ctep. - M. : Akagemus, 2007. - 320 c. - (Bsiciiee npodeccrnonanpbHoe 00pa3oBaHme).

Hayunas Oubamnorexa

lanbnepun, Muxawn BiagumupoBud. DJEKTPOTEXHHMKAa M AJEKTpoHUKa [Tekct] :
yuebnuk / M. B. T'anbniepun. - M. : ®OPYM ; [b. m.] : UH®PA-M, 2007. - 480 c. :
ni. - (ITpodeccuonanpHoe 0OpazoBaHue).

Hayunas Gubnmnorexa

OnexTporexHuka [TekcT| : yuyeOHMK JUIsl CTYJIEHTOB HERJIEKTPOTEXHUYECKUX CIIELI.
By30B / X. D. 3eiigens, B. B. Koren-/lanun, B. B. KpeimoB [u. ap.] ; pea. B. I.
I'epacumosa. - 3-e u3., nepepad. u gon. - M. : Beicr. mik., 1985. - 480 c. : wir.

Hayunas Gubnuoreka

Onexrporexuuka [Tekcr] : yueOnuk ans [ITY / A. 5. Iluxun, H. M. benoycosa, O.
X. IyxnsxoB [u. ap.] ; pen. A. 5. llluxuna. - 2-e u3a., crepeotui. - M. : Beicur. 1mk.,
1991. - 336 c. : un.

Hayunas 6ubnmorexa

NudpopManmoHHbIe CIPABOYHBIE CHCTEMbI U PO

€CCHOHAJIbHbIE 0a3bI JaAHHbIX

lapanT [DnexTpoHHBIH pecypc]: nHHOPMAITMOHHO-TIPABOBOE O0ECIICYSHHE : CIIPaBOYHAS
npaBoBas cuctema. — Mocksa, 1992—.

Hayunas 6ubnuoreka

JIOKaJIbHasA CCTh By3a

Elibrary.ru [9nekTpoHHBII pecypc] : aIeKTpoHHas OMOIMOTeYHas cucTeMa : 0a3a JaHHbBIX http://elibrary.ru CBOOOIHBIN JOCTYTI
COIICPIKUT CBEJICHHSI 00 OTCYECTBEHHBIX KHUTAX M MIEPHOJHIECKUX U3/IAHHSX 110 HAYKE,

TEXHOJIOTHH, MEJIMIINHE U 0O0pa3oBanuto / Poc. nadopm. mopran. — Mocksa, 2000— . — Pexxum

nocryma: http://elibrary.ru.

East View : yauBepcanbHble 6a3bl JaHHBIX [ DNEKTPOHHBIH pecype] :nepuojuka Poccu, https://dlib.eastview.com/ WH1uBH Ty abHbIIH

VYkpaunsl u crpan CHI™ . — Dnexrpon.gan. — OO0 UBUC. — 2011 - .

HeOI’paHH‘IeHHLIfI JAO0CTYIL

MexBy30BCKas 3JeKTpoHHast oubnuorexa (MOB)

https://icdlib.nspu.ru/

MNHnuBuyanbHbIN
HEOTPAaHWICHHBIN JOCTYII

CornacoBaHo:
[1aBHBIM 6UO/IMOTEKAphb |/ '~/ doprosa A.A.
(ZO/HKHOCTB CTPYKTYPHOTO TNOZipaszesieHusi)  (TOZIUCh) (Pamunus 1.0.)
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3.3.2. Kapra maTepHaJIbHO-TeXHUYECKOM 0a3bl TUCHUILTHHbI

Aynuropus

OdopynoBanue
(HarJasiAHbIE TOCOOUS, MAKETHI, MOJIeJIN, JTA00paTOPHOE 000py/10BaHuE,
KOMIIBIOTEPbI, HHTEPAKTHBHbIE I0CKHU, IPOEKTOPbI, IPOrpaMMHOE
obecreveHune)

JUIsl IPOBENICHUS 3aHATUHN JICKIIMOHHOT'O THIIA, 3aHATUN CEMHHAPCKOTO THUIIA, KYpPCOBOT'O
MPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX Pa0OT), IPYNIIOBBIX U WHANBHUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYILEr0 KOHTPOJIs YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTECTALMU

660049,
Kpacnosipckuit
Kpau,

r. KpacHospck,
yi1. Ilepencona 7

VYuebHast nocka-lmr., mpoekTop-lmT., KommbloTep-lmT., MapkepHas
JlocKa- 1 1IT., AEMOHCTPAIMOHHBIA CTOJI-11IT.

(xkoprryc Ne4),

Ne 2-11

660049, MapxkepHast Jocka-lmT., 3JIEKTpONPUOOPHBIA MIIUT-SIIT., OJIOKH IO
Kpacnosipckuii cOOpKe IEKTPUUECKUX IeTel-81IT., MPoBOAa

Kpaii, T.

Kpacnosipck, yin.
[Tepencona 7

(xopmyc Ned),
Ne 2-08
JUISL CAMOCTOSITEITLHON pabOTHhI
660049, Kommbrorep-10mrt., mpuatep-1mT.
Kpacnosipckuit
Kpau,

r. Kpacnosipcek,
yn. Ilepencona 7
(koprmyc Ned),
Ne 1-02
YUuranpHbIN 3aI1

660049,
KpacHosipcknii
Kpau,

r. Kpacnosipcek,
yn. Ilepencona 7
(xopmyc Ned),
Ne 1-01
OtpacneBas
6ubanoTeka

Komup-lmr

660049,
KpacHosipcknit
Kpap,

r. Kpacnospck,
yi1. Azbl
Jlebenenoii, x. 89
(kopmyc Nel),
Ne 1-05
Llentp
CaMOCTOSITEIIBHON
paboThI
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