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Pabouas mnporpamMma AMCHMIUIMHBI «DJIEKTPOTEXHUKA» COCTaBIE€HA K.I.H., JOLEHT Kadeapsl
TeXHOJIOrMH U npennpunumarenscrsa . H. Ky3smun

Pabouas mnporpaMma AMCHUIUIMHBI OOCYXJ€Ha Ha 3acelaHuMM Kadeapbl TEXHOJIOTUH U
IpEeANPUHUMATENILCTBA

10 anpens 2017 r., npotokon Ne 8
3aBeNyIOIIHA Kadeapoii i

JIOKTOD. TIeJl. HayK, mpodeccop i & N.B. boromas

Onob6peno HMCC(H)
Wucturyra MareMaTHky, GU3NKA U MHOOPMATHKI
26 mas 2017 r., mpotokoa Ne 9

[Ipencenarens C.B. boptHOBCKMi

Pabowas mporpamma AUCHUIUIMHBI «DJIEKTPOTEXHUKA» COCTABJICHA K.II.H., JOIEHT Kadeapsl
TexHoJoruu u npeanpuaumarenscrsa . H. Ky3smun

Pabowas mnporpamMMa AMCIUIUIMHBI OOCY)XIeHa Ha 3aceJaHud KadeApbl TEXHOJIOTHH U
pEeANPUHUMATENIBCTBA

23 mas 2018 r., mpotokoia Ne 8

1.0. 3aBeJIyIONIero Kadeapoit \
KaHJI. TeX. HAYK, TOLECHT D C.B. boptHOBCKU#

Ono6peno HMCC(H)
WNuctutyra MaremaTHky, GU3UKA U HHOOPMATHKU

23 mas 2018 r., mpotokoia Ne 8

IIpencenarens C.B. boptHOBCKMi



Pabouass mporpamMMa TUCHUIUTMHBI «DIEKTPOTEXHUKA» COCTaBJICHA K.M.H., JOLEHT Kadempsl
TexXHoJoruu U npeanpuHuMarensctsa 1. H. Ky3smun

Pabouass mporpamMma AHCHUIUIMHBI OOCYXJI€HA Ha 3acelaHuu Kadeapbl TEXHOJIOTUH U
npeIpUHUMATEIbCTBA

8 mas 2019 r., npotokon Ne 9

1.0. 3aBeyIoLero kadenpoi i

KaHJ. Te€X. HayK, JIOLIEHT o~ C.B. boptHOBCKHMi1

Ono6peno HMCC(H)
WHcTHTYyTa MaTeMaTUKu, GU3UKU U HHOOPMATHKU

16 mas 2019 r., nporokon Ne 8

[Ipencenarens C.B. bopTHOBCKHI1

Pabouas mporpamma IUCHUTUIMHBI aKTyalU3upOBaHa KaH[. Mejl. HayK, JOLUEHTOM Kadeapsl
TeXHOJOTHM U peanpuHuMaresibeTsa [[.H. Ky3pMuHbM
Pabouas mporpamma IUCHUTUIMHBI IONOJHEHA U CKOPPEKTUPOBAaHA Ha 3aceaHuU Kadeapsl

TCXHOJIOTHUHU U MPCANTPHUHUMATCIILCTBA

«06» 05 2020 ., mporokoa Ne 5

3aBenyromuii kageapoit 2> C.B. bopTtHOBCKUI

Ono6peno HMCC(H)
WHucTuTyTa MaTreMaTuku, GU3NKN U HHQOPMATUKH

«20»_05 2020 r., mporokon Ne _8

IIpencenarens D C.B. bopTtHOBCKHMIi




HHOACHUTEJBbHAA 3AIINCKA

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

Hacrosimast pabouasi mporpamMma TUCIHUIUIMHBEI (#ajiee mporpamMma) pa3padoTaHa B
COOTBETCTBUHM ¢ (heaepaibHbIM TOCYJAapCTBEHHBIM O0pa30BaTENIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanusi — OakamaBpuaToM 10 HampaBieHuto noaroroBku 44.03.05 Ilemaroruueckoe
o0Opa3oBaHHe, YTBEpXACHHBIM NpUKa3oM MuHHCTEpCTBa 0Opa3oBaHus W Hayku Poccuiickoii
Oeneparun ot 22 despans 2018 r. Ne 121 (3apeructpupoBan B Muntocre Poccun 15 mapra
2018 1. Ne 50362), ¢ yuerom npodeccuonanbabix ctangaptoB 01.001 Iexgaror (megarorundeckas
JeSITeIbHOCTh B c(epe AOIMIKOIBHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
obmero oOpa3zoBaHusi) (BOCIHUTATENb, YIUTEIb), YTBEPKICHHOTO MpuKazoM MuHTpyna Poccumn
ot 18.10.2013 Ne 544n (c u3m. ot 05.08.2016) (3apeructpupoBan B Muntocte Poccuu 06
nekabpst 2013 r. Ne 30550), 01.003 Ilegaror OMOTHUTEIHLHOTO 0OOpPA30BaHMS IETEH U B3POCIIBIX,
yTBEpXKACHHOro mpukazoM Muntpyna Poccun ot 08.09.2015 Ne 613n (3apeructpupoBaH B
Muntocte Poccum 24 centsiOps 2015 r. Ne 38994), cormacHo yueOHOro mjaHa MOJATOTOBKU
OakanaBpoB 1o HampaBieHuto 44.03.01 Ilenarormueckoe oOpa3oBaHUE, HAINPaBICHHOCTh
(npoduinp) Ousnka.

JucuuiuimHa DJEKTPOTEXHWKA OTHOCHUTCS K YacTH OCHOBHOHM TpogecCHOHaTbHOM
o0pa3oBaTenbHOll MporpaMMsbl, (HOpMUPYEMON Y4YacTHHKaMH 0Opa30BaTEeNbHBIX OTHOIICHHIA,
uszydaercs B 9 cemectpe (5 Kypc), MHAECKC AUCHUILIMHBI B yueOHOM maHe 51.B.02.10. ®opma
0o0y4eHus — OYHasl.

2. TpynoeMKoCTh JUCHUNJIMHBI BKJIIOYAET B ce0s 0OIIHMiI 00beM BpEMEHH, OTBEICHHBII
Ha U3YYeHHE TUCIUILUIMHBI U cocTaBiseT 3 3.e. (108 yacoB). KonnuecTBo yacoB, OTBeIEHHBIX Ha
KOHTAaKTHYIO paboTy (pasznuuHbie (OPMBI ayTUTOPHON pabOTHI) C MPETOIaBaTEIEM COCTABIISET
44 qaca (B TOM 4YMCIIE 3aHSTHUS JICKIIMOHHOTO TUIA — 22 4acoB, 3aHATHUS CEMHUHAPCKOrO THUIA
(;maboparopubie pabOThI) — 22 YacoB), HA CaMOCTOSITENIbHYIO pabOTy CTyJIE€HTa OTBOIUTCS
64yaca.

3. Lleu ocBOeHMS IMCHUTITIHHBI

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

4. [lnanupyembie pe3yJbTaThbl 00yUeHHUsI.

N3ydyeHnne qUCHUIIIMHBI HAMTPABICHO HA (POPMHUPOBAHKE CIASAYIOIINX KOMIETSHIIHIA:

OK-3 CIIOCOOHOCTBIO HCIO0JIb30BATh €CTECTBEHHOHAY4YHbIE u
MaTeMaTHUYeCcKue 3HaHWs MM OPUEHTUPOBAHHUA B  COBPEMEHHOM HMH(POPMAIMOHHOM
IIPOCTPAHCTBE

OK-6 CHOCOOHOCTBIO K CAMOOPTaHU3aIMK U CaMOOOPa30BaHHIO

OIIK-1 TOTOBHOCTBIO CO3HABaTh COIMAIBHYI0 3HAYUMOCTh CBOEW Oymyriei
npodeccuu, 0671a1aTh MOTHBAIMEN K OCYIIECTBICHUIO MPOPECCHOHATBHOMN 1eATEIbHOCTH

OIIK-2 CIIOCOOHOCTBIO OCYIIECTBIISAITh OOyU€HHUE, BOCIUTAHUE U Pa3BUTHUE C

Y4ETOM COIUANIbHBIX, BO3PACTHBIX, ICUXO(PHU3NUECKUX U MHIUBUIYAJIbHBIX OCOOCHHOCTEH, B TOM
yHclie 0coObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEN 00yUYaIOLTUXCS

OIIK-5 BJIaJICHHEM OCHOBaMHU MPO(GECCHOHATBLHON 3TUKU U PEUYEBOM KYJIbTYpHhI

I1K-2 CIIOCOOHOCTBIO HCIIOJIb30BATh COBPEMEHHBIE METOJbl U TEXHOJIOTHH
00y4YeHHsI U AUATHOCTUKH

[K-7 CIIOCOOHOCTBIO ~ OpPraHU30BBIBaTh  COTPYAHHYECTBO  OOydarolIuXcs,

MOJJIEPKUBATh UX aKTUBHOCTh, MHUIIMATUBHOCTD M CAMOCTOSITEIbHOCTh, Pa3BUBATh TBOPUYECKHE
CIIOCOOHOCTH



IIK-11

TOTOBHOCTBIO HCIOJB30BAThL CHCTCMATHU3UPOBAHHLIC TCOPCTUUCCKHUEC U

MPAKTUYCCKUE 3HAHUA I IIOCTAHOBKM MW PCHICHUA HCCICAOBATCIbBCKHUX 3aad B obnacTu

00pazoBaHus
I1K-12
o0yyJaromxcs

CIIOCOOHOCTBIO PYKOBOJIUTH yqe6H0-HCCHCHOBaTeHBCKOﬁ ACATCIIBHOCTBIO

Tab6muna 1.

«[Inanupyembie pe3yabTaThl 00yUEHUS»

3a1a4u 0oCBOCHHUSA QM CIHUIIJINHEI Ilnanupyembie Kopn pe3yabTara
pe3yJabTaThl 00y4eHHs MO o0yueHust
MUCIUIIINHE (koMImeTeHIHs)
(ZeckpunTopsi)
. chopmupoBarh 'y Oyaymux | 3HATh: OK-3,0K-6, OIIK-1,
YUUTEIIEH [IPEACTABICHUSA o | - ucroputo cranosieHus u | OIIK-5, IIK-2, IIK-7,
COBPEMEHHBIX TEXHUYECKUX | pa3BUTHsA 3ekTpoTexHuku u | [TK-11, [TK-12
CpeAcTBax TMOJYYEHUs, Nepeladyd | | SJICKTPOHUKH, 170
UCIIOJIb30BaHUS AIIEKTPUYECKON | TEOPETUYECKHE OCHOBBI, H
9HEpruM,  O0pabOTKH,  Mepeaadu, | TePMUHOJIOTHIO;,
oOMeHa wH(popMalvel, HampaBlIeHUH | -  NPUHIMIBL  Tepefayd,
U COIHMAIBHBIX AaCIeKTOB pa3BUTHs | IpueMa, o0paboTku, oOMeHa
3TUX CPEJICTB U CIIOCOOO0B; uH(popMaluei;
. BBECTH OO0YYaromUXcs B KPYT | - 3aKOHBI bu3uKu
HAyYHBIX M TEXHUYECKHX MPOOJIEeM, | HCIIOIb3yeMbIe B
pelIaeMbIX Ppa3IMYHBIMU  pa3zieliaMU | DJIEKTPOTEXHUKE u
Kypca «DNEeKTPOTEXHUKAY, AIIEKTPOHUKE, a TaKXKe Mpu
. 0o0eCrieunTh 3HAHWE METOJIOB | aHAJIN3E u pacuyere
JNEKTPOTEXHUYECKUX M3MEPEHUN U | DIIEKTPUYECKUX IeMnei;
OKCIIEPUMEHTAJIbHBIX ~ CPEACTB  HA | - METOJIbl U  CPEJACTBa
YpOBHE, HEOOXOIUMOM [JIsl YCHEIIHOM | AIEKTPOTEXHUYECKHUX
TPYAOBOM JEATEIIbBHOCTH | MOJEIUPOBAHUI "
CIIELUATTUCTOB B | U3BMEpEHUN
001eoo0pa3oBaTebHON  MIKOJIE U | YMETh:
npoUIBHOMN IITKOJIE; - TPOU3BOAWTH pacCUYeThl U
. Pa3BUThH MPAKTUUECKHE HABBIKU | MOJIEINPOBAHUE
obpaiieHuss  C¢  M3MEPUTENIbHBIMU | DIIEKTPUYECKUX [EMeld 1o
npubopamu ol1ero U | 33JJaHHBIM TTapaMeTpam;
Y3KOCTICIIHAIBHOTO Ha3HAYCHUS; - OpraHU30BaTh CBOE
. obecrieunTh CBOM BKIan B | paGouee MECTO B
CTPYKTYpY KOMITIETEHTHOCTH | COOTBETCTBUH C
OyIyIIero crenuanucTa TpeOOBaHUAMU TEXHHUKHU
0€30I1aCHOCTH;
- oOparmarbcs C
AKCIIEPUMEHTATBLHBIMU
YCTaHOBKAMH M OTJIEIHHBIMHU
U3MEPUTENbHBIMH
npubopaMu U MPOrpaMMaMu-
CUMYIISITOPaMU;
- YyMEThb YUTaTh W YCPTUTH
CXEMBI HECJIOKHBIX

JJIEKTPOPATUOTEXHUUECKUX
YCTPOWCTB

5




Bnaners:

- IpreMaMu MOJEIUPOBAHUS
ANEKTPOTEXHUYECKUX LIeTIeH
u YCTPOMICTB c
HCII0JIb30BaHUEM
COBPEMEHHBIX IMporpamm -
CHUMYJISITOPOB;

-  NOpUeMamMH  U3MEpPEHUs
XapaKTEePUCTUK
ANEKTPOTEXHUYECKUX Lenen
u YCTPOMCTB c
UCIIOJIb30BaHUEM
COBPEMEHHOM annaparypsl

5. KoHTpOJIb pe3y/ibTaTOB 0CBOEHMSI AMCUUIJIMHBI.

MeTo/1bI TeKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

- TIOCCIIICHUE 3aHITHI;

- 3a1UTa JJA0OPAaTOPHBIX PadOT;

- HarucaHue pedeparos.

@dopma UTOTOBOTO KOHTPOJIS IO TUCIUILIMHE — 3a4eT.

OneHouyHblE CpEJICTBAa PE3YJIbTAaTOB OCBOCHUS JUCUUIUIMHBI, KPUTEPUU OLICHKU
BBITIOJTHEHUS 3a/IaHUM MpeAcTaBiIeHbl B pasnene «DoHAbl OLEHOYHBIX CPEACTB Ui MPOBEICHUS
TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalluu 00y4YaroLUIuXCsy.

6. Ilepeyenb 00pa3oBaTeJbHbIX TEXHOJOIHi, HCHOJIb3yeMbIX INPH OCBOCHUM
AUCHUTLINHBI.

B pamkax yueOGHOro mpormecca IO AWCHUIUIMHE HCIONB3YIOTCS TEXHOJOTUU
COBPEMEHHOT'0 TPAJAULIMOHHOTO 00y4eHHUs (JIEKLIUOHHO-CEMUHAPCKasl CUCTEMA).

CeMuHapckue 3aHATHS IPOBOAUTCS C MCIONIb30BAaHUEM MEAArOTHYECKUX TEXHOIOTHI Ha
OCHOBE aKTHUBHM3AIlMM W WHTECHCU(UKANWUNA JCATCILHOCTH YdYalmuxcs (AKTHBHBIE METOMIbBI
o0y4yeHMs)) — TEXHOJOIMM MpOOJEeMHOro OOyueHHus,, Korjga oOydaroliuecs, BBITOJIHSSA
naboparopHble pabOThl, MPEABAPUTEIBLHO PEIIA0T TBOPYECKYIO PAcCUETHYIO 3aJady, a 3aTeM
IIPOBEPSIOT €€ PEIICHNUE HKCIIEPUMEHTAIBHO WIM Ha IPOrpaMMe-CUMYJIISTOPE.




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

(oOrm1as TpyA0EMKOCTh JUCIHUILUIMHBI 3 3.€.)

AyYIUTOPHBIX YacoB Bueaynu-
Bcero
HaumenoBanue pa3enoB U TeM AUCITUTLIUNHEI HACOB Bcero Jlek- JlaGopa- IIpaktu- TOPHBIX
LIPIIZ TOPHBIX YCCKUX qacoB
Paznea Ne 1. 108 44 22 22 - 64
Onnodazuble Henu 12 6 6 — 16
Tpexdaznbie nenu 8 4 6 — 12
Boipsimurenu 8 4 6 — 12
Tpancdopmaropsl 8 4 4 — 12
MarmHbl IepeMEeHHOro ToKa 8 4 - — 12
dopma NpoMEKyTOUHOU aTTeCTAIUN - — - - —
110 y4eOHOMY IIIaHy: 3a4€T C OIICHKON
UTOI'O 108 44 22 22 - 64




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

BBenenue B 3jiektporexHuky. Ilonsitne 3jiekTpoTexHuku. 3aaaym, peliaeMblie
3JIEKTPOTEXHUKOM.

[Mpunnuner pa®oThl 3MEKTPOU3MEPUTEIBHBIX NPUOOPOB: MArHUTOAIIEKTPUUYECKHUX,
3NEKTPOMArHUTHBIX, IIEKTPOJUHAMUYECKUX U 1Ip. Kiaccel TouHOCTH TPUOOPOB.

IIpoBenenne  uU3MepeHUd B ODJEKTPUYECKUX  IICTIAX. TpeboBanus  k
AIIEKTPOM3MEPUTENHFHBIM TPHUOOpaM Kak K 3JIeMEHTaM OJIIeKTpuueckoil memu. [IpuHmmIeD
paboThl HUPPOBBIX NEKTPOUIMEPUTENBHBIX TPUOOPOB

JIvHelHbIe AaeKTpuUecKre ey U uX 31eMeHThl. [lonarue snexkrpuueckoit nenu. IlocTosHHBIN U
MEePEMEHHBIN 3JIeKTpUUeCKui TOK. JIMHEHbIe U HEJTMHEHHbIE 3JIEMEHTHI AJIEKTPUUECKON 11eTH. AKTUBHbIE
U pEeaKTHUBHBIE AIEMEHThl. EMKOCTHOE M MHIYKTHUBHOE COIPOTUBICHHUS.

3akonbsl OMa u Kupxroda, ux npuMeHeHue Ui pacueTa TOKOB, HANPsHDKEHUH M CONPOTUBICHUH B
CIIOXKHBIX IeTsAX.. MeTo/ BEKTOPHBIX JUarpaMM ISl ONMCAHUs IIeTel MepeMeHHOro Toka. Pe3oHaHCHBIE
spnenus. KonebarenbHeii koHTYp. CriocoObl oxmoYeHus reneparopa k KK.

Pe3oHaHc HanpsbkeHUN B IOCIEAOBATEIBHOM 3JIEKTPUYECKON LENU. YCJIOBUS PE30HAHCA, BHJIBI
MOTEPh PHEPTHH B KOHTYpPE, JOOPOTHOCTH, TOJI0CA MPOITYCKAHUS, BOJTHOBOE CONMPOTHBICHHE. Dr3ndyecKkue
SIBIICHUS, TPOTEKAIOIINE IIPH PE30HAHCE.

Pe3onaHC TOKOB B mapasuienbHOM aNeKkTpuueckoil nemnu. dusnueckue SBIeHNA, IPOTEKAIOIINE MTPU
pe3oHaHce.

IlepexomHble MPOLIECCH B AIIEKTPUYECKUX IEMIX. PacdeT mepexoaHBIX MpPOIECCOB B JIIMHEHHBIX
JNEKTPUYECKUX IICMIX MOCTOSHHOrO Toka ¢ 3nemeHtamu R, L, C. Pacyer mepexoiHBIX MpOIECCOB B
JMHEWHBIX LEMsIX NepeMeHHoro Toka. PenakcannonHsle konebanus. PenakcaliuoHHble TeHEpaTophI.

DIIEKTPUYECKUE LIENU ¢ HeCUHYyCOUaabHbIMU nepuoandeckumu S1C. OCHOBBI rapMOHUYECKOTO
ananmza. Paner @ypre. JlelicTByronue U cpeiHUe 3HaUYCHUS HecHHycouaanbHbIX DJIC, HampssKeHUd U
TOKOB. MOIIHOCTB e HECHHYCOMIAIbHOTO Toka. Koaddumentsl, Xxapakrepusymomue GopMy KpHBOI
HECHHYCOH/IATBHOTO TOKA.

Tpexda3zHblie Henm.

[MpuHIMITEI TOCTpOeHUsT MHOTO(A3HBIX cHucTeM. [IpemmyiecTBa MHOTro(asHBIX LeNer mepen
onHodazueiMu. CoemuHeHne 00MOTOK Tpex(azHoro reHepatopa. COOTHOMIEHUS MEXITY JTUHEHHBIMH U
(ha3HBEIMH HanpsDKEHUSAME. BeKTOpHBIE TuarpamMmel.

Coenunenune ¢a3 Harpy3ku B 3Be3ay. COOTHOLICHHS MEXIy JIMHEHHBIMU U ()a3HBIMH TOKaMHU U
HanpspkeHUsIMA. COOTHOIICHUSI MEXJY JTUHEHHBIMU U (Da3HBIMH TOKaMU M HAIPSHKEHUSMHU. BexkTopHBIE
JUarpamMmmel.

Coenunenne (a3 Harpy3kd B TpeyroibHHK. COOTHOMIEHWS MEXIy JIHHEHHBIMH M (Da3HBIMHU
TOKaMH ¥ HaIlpsDKeHUsAMU. BexTopHble AuarpaMMebl. PexxuMbl paboThl — X0JIOCTOTO X0/1a, CAMMETPHUYHOM U
HECUMMETPUYHOMN Harpy3KH, KOPOTKOTO 3aMBbIKAHHS.

MormHOCTE Tpex(ha3HOM 3JIEKTpUIECKON Ienu. M3MepeHne MOIIHOCTH W SHEPTUH B TpeX(a3HbIX
HETsX.

Beinpsimurtenu

®u3nyecKue MPOLECCHl, MPOTEKAIOIUE NP KOHTAKTE JIBYX IIOJYIPOBOJHUKOB P U N THma. P-N
nepexo. Juompl, Buas! auo0B. BAX 11010B, OCHOBHBIE TApaMETPHI AHOIOB.

OpHomoynepuoiHble ¥ BYXIIOJNYNEPHOAHBIE BBIIPAMUTENH. WX mnpuHOunel paboThl H
CPAaBHMUTEJBHBIE XapaKTEPUCTHKH. PacueT mnpocTeliiero BbIIPSIMUTENS. VIMITyJbCHBIE HCTOYHHKHU
nuTaHug. VIMITyTbCHBIE WCTOYHUKM TUTAHWSA, NPUHOWAI paboThl, PEeXUMBI pabOTHl, MapaMeTpbl |
XapaKTEPUCTUKHU.

TpancdopmaTopsl

[loHsATHE MAarHUTHOW IIENH, aHAJIOTHUS C deKTpuieckumu IersiMu. Tpanchopmaropsr. [TpuHIUI
JIECTBUS, OCHOBHBIC MapaMeTphl, PEKUMBI PabOThl TpaHchopMaropa, Qu3myeckas MPUpPOJia TOTEPh B
TpaHcopmaropax.

IIpocTeiimmii pacdeT CHIOBOTO TpaHCHOpMATOpa.

MammHBI IepeMEeHHOr0 TOKA



YerpoiicTBo Tpex(a3HBIX aCMHXPOHHBIX MAaIlMH. Bparmaroriee MarHuTHOE Tojie. PeXuMbI
paboTHl TpexdazHOH aCHHXpPOHHOW MamuHbl. AkTHBHas MomtHOcTh u KIIJI. PeakTmBHas MOITHOCTH H
KO3 GUITMEHT MOIHOCTH. MexaHuueckas Xxapakrtepuctuka. Ilyck acuHxpoHHbIX aBurateneid. CrocoOb
pEeryJaupoBaHUs YaCTOTHI BpalleHus poropa. CHHXPOHHBIE MAITUHBI

YcTpoiicTBO CHHXPOHHBIX MamiH. PaboTa CHHXPOHHBIX MAaIllMH B PEXHUME [BUTATENS H
reHepaTopa. OJEKTPOMAarHWTHBIA MOMEHT W VIJOBasg XapaKTePUCTHKA CHHXPOHHOTO JBHUTATells.
PerynupoBanue kod(pduIMeHTa MOIIHOCTH CHHXPOHHOrO nBurareis. U-oOpasHble XapaKTePUCTUKH.
Ilyck CHHXPOHHOTO ABUTATEIIS.

3.1.3. METOAUYECKHE PEKOMEHJALIUMHU 110 OCBOEHUIO JUCIIAITIJIMHbI

Jucuunnuna «nekmpomexHuka» u3ydaercs B TeueHue ogHoro (9) cemectpa.

OCHOBHBIMH BHJAaMH YYE€OHOW JESITEIBHOCTH TNPU HU3YYCHHH JaHHOW JUCIHUIUTHHBI
SIBIISIIOTCS: JICKIIUHM, CEMUHApPCKHUE 3aHATUsS (JabopaTopHbie paboThI), CAMOCTOSTENIbHAS paboTa
CTYJ/ICHTA.

Tabnuua 2 naer npejcTaBieHUE O pacHpeneseHud OOIIeH TPYAOEMKOCTH JUCIUTIINHBI
10 BUJIaM y4eOHOM e TeTbHOCTH.

Tabmuma 2.
KonrakTtHas padora
O6ias Cemnnap- Camocrosi-
Jucuurinna TPYAOEM- CKne TeJIbHAs
KOCTb Bceero Jlexnun 3atATHA KPD pabora
(;mabopa-
TOPHBIC
paboThl)
OnektporexHuk | 108 yacoB
a (33e) 44 gaca 22 gaca 22 gaca 64 gaca

Jleknuu SBIAIOTCS OJIHUM M3 OCHOBHBIX BHUJOB y4€OHON [€ATEIbHOCTM B BYy3€, Ha
KOTOpBIX MpPENOJaBaTeIeM H3JIaraeTcs COAEPKAHUE TEOPETHYECKOro Kypca JUCLHUILINHBL
Pexomenayercs KOHCIEKTUPOBATh MaTEPUAIT JIEKIIHMN.

Ha 1naGopaTopHbIX 3aHATHSIX MPOUCXOIUT 3aKPEIUICHHE H3YYEHHOI'O TEOPETUYECKOTO
MaTepuaia ¥ (OpMUPOBaHHE MPO(ecCHOHAIBHBIX YMEHMIl M HaBblkoB. [log pykoBoICTBOM
IpenojiaBaTenss CTYJACHTbl JOJDKHBI BBINOJHUTH  JJaOopaTOpHbIe pabOT B COOTBETCTBHU
llepeunem nabopamopuvix padbom. Kpome TOro, Ha CEMHHAPCKUX 3aHATHUAX MOTYT
3aCIyIIMBATHCS JTOKJIAbl CTY/IEHTOB IO TeMaM pedeparos.

[locemenne cTyAaeHTaMu JIEKIMOHHBIX UM JIADOpPaTOpPHBIX  3aHATHH  sBiSeTCS
00s13aTeNBbHBIM.

C conepxaHueM JIEKIIMOHHBIX M JaOOpaTOPHBIX 3aHSITUA MOKHO ITO3HAKOMUTHCS B
Paboueii npoepamme oucyunaunsl, a ¢ TPYA0EMKOCTBIO KaXKJOW TEMbl U CEMUHAPCKOTO 3aHSATHS
— B Texnonoeuueckoti kapme obyueHus OUCYUnIuHe.

BHeaynutopHas camocTosdTenbHas paboTa CTYAEHTa HalpaBieHa Ha CaMOCTOSTENbHOE
M3y4eHUEe PEKOMEHJIOBAHHOW JUTEpaTyphl, ohopmieHHe 1abopaTOPHBIX pabOT M MOATOTOBKY
pedeparos.

CnucoK OCHOBHOM M JOINOJHUTENBHOW JINTEpATypbl, PEKOMEHIAOBAHHOW  JIA
CaMOCTOSITEJIBHOTO M3Y4YEHMsI 10 JUCLUUIUIMHE, TIpuBeAeH B Kapme aumepamyproco
obecneueHus: OUCYUNTUHDBL.




[TpumepHble Tembl 11 HamucaHus pedeparoB NpuBeNeHBl B [IpumepHoii memamuke
pegepamos. Pedepar MoKeT OBITH IPEJCTABICH MPENOJaBaTeNl0 Ha IPOBEPKY B IEKTPOHHOM
BUJIE.

OO6pazoBaTenbHbIN Mpolece M0 AUCHUILIUHE OPraHU30BaH B COOTBETCTBUU C MOAYJIBHO-
PEUTUHIOBOM CHUCTEMOM ITOATOTOBKHU CTYIEHTOB, IPUHATOM B YHI/IBepCI/ITeTel.

MopynsHo-periTuaroBas cuctemoit (MPC) — cucrema opranuzaiiuu mporecca OCBOCHHS
JUCLMIUIMH, OCHOBAaHHAs Ha MOJYJIbHOM MOCTpOEHHHM YdeOHoro mporecca. llpu sToM
OCYIIECTBIISIETCS CTPYKTYpPUPOBAHUE COJEpKaHUA KaXKIOW yuyeOHOW JUCHMILIMHBI Ha
JUCLIUIUIMHAPHBIE Pa3/eiibl U MPOBOJUTCS PEryJisipHas OLlCHKA 3HAHUN U YMEHHUH CTYIEHTOB C
MOMOUIbI0 KOHTPOJISL PE3Yy/lbTaTOB OOYYEHHUS M0 KaXKIOMY AUCHUIUIMHAPHOMY paslieny H
JUCLIUIUIMHE B 1IEJIOM.

JlaHHasi AMCUMILIMHA COCTOMT U3 TpeX AMCLUUIUIMHAPHBIX Pa3JesioB: IBYX 0a30BBIX U
OJIHOTO UTOI'OBOTO.

bazoBblit pazgen — 3TO yacTh y4eOHOUM AUCHMIUIMHBL, cOeprKalas psJl OCHOBHBIX TEM
WK pa3zienoB aucuuiuiuHbl. CoaepkaHre JaHHOW AUCHUILUIMHBI pa30uTo Ha 2 0a30BBIX paszena:
«MOCMOSAHHBIL MOK» U «nepemeHublll moky». C copepkaHueM y4eOHOTO MaTepuana, H3y4aeMoro
B KaXJOM 0a30BOM pa3ielie, MOKHO IMO3HAKOMUTKLCS B Pabouell npozcpamme Oucyuniunvl v
Texnonoeuueckou kapme 00y4ueHUss OUCYUNIUHE.

WroroBelil paznen — 3TO 4acTh y4eOHOM JUCHMIUIMHBI, OTBOAMMAs Ha aTTECTALUIO B
LEJIOM 10 JUCLUIIINHE.

Pesynmprathl  BceX BHIOB  Y4eOHOW  JESATEIBHOCTH  CTYAEHTOB  OICHMBAIOTCS
peiituHroBeiMu  Oamnamu. @Dopmbl  Tekymied paboOThl U PEHTHHT-KOHTPOIS B KaXKIOM
JUCHUTUTMHAPHOM pasjieie, KOJIMYECTBO OaioB KakK IO IWCHUIUIMHE B IEIOM, TaK W TI0
oTNenbHBIM (opmMamM pabOTBl U PEUTUHT-KOHTPOJS yKa3zaHbl B TexHonocuueckou Kapme
peumunea oucyuniunvl. B KaxnoMm paszgene OnpeneieHO0 MUHUMAIbHOE U MaKCHUMAallbHOE
KoruecTBO 6aoB. CyMMa MakCUMAaNIbHBIX OallIoB MO BceM paszzaenam paBHsercs 100%-Homy
YCBOGHHIO Marepuana. MHHHMaIbHOE KOJIMYECTBO OAJIOB B KAXKAOM pasfelie SBISETCS
00s3aTeIbHBIM W HE MOXXET ObITh 3aMEHEHO HabopoMm OaioB B JPYrMX pasjenax, 3a
UCKJIIOYEHHEM CUTYyallMH, KOTI/1a MUHUMAaJIbHOE KOJIMYECTBO OAJUIOB IO pa3/ieny ONpPeaeIeHO Kak
HyjeBoe. B aTom ciyuae pa3zen sBiseTcss HeoOs13aTeIbHBIM IS U3yYeHUs U 00111ee KOJIUYeCTBO
0aJuTOB MOXET OBITh HAOPAaHO 3a CYET JAPYTHX pa3AeyioB. [[uCIUIITHHAPHBIA pa3/iesl CYUTACTCs
U3y4YEHHBIM, €CJIU CTY/CHT HaOpaj KOJIMYECTBO OAJIOB B PAMKaxX YCTaHOBJIEHHOTO AMAIa30HA.

JIist osrydeHusl TOJIOKHUTENIBHONW OIEHKH HeoOXoauMo HaOpath He MeHee 60 Oasmios,
NPEIYCMOTPEHHBIX MO JUCLUIUIMHE B LEJOM (TpH YCIOBUM Habopa BceX 00s3aTelbHbIX
MUHUMAQJIbHBIX OalyIOB 1O KaXJIOMY JIUCHUIUIMHApHOMY pasneny. IlepeBoxg OaminoB B
aKaJEMHUYECKYIO OLICHKY OCYLIECTBIIAETCS IO CIEAYIOLIEH CXeMe: OLIEHKA «YIOBJIETBOPUTEIBHO»
60 — 72 Gamna, «xopotmro» 73 — 86 6amtoB, «otauaaO» 87 — 100 6ayoB.

PelTHHT 1O TUCIMITIIMHE — 3TO MHTErpajbHasl OLEHKa Pe3yIbTaTOB BCEX BUIOB YUeOHOM
JeSITEIbHOCTH CTY/IEHTA 0 JUCLMILIMHE, BKIIOYAIOIIEH:

- PEUTUHT-KOHTPOJIb TEKYIIeH padoThI;

- IPOMEXYTOYHBIN PEUTUHT-KOHTPOJIb;

- UTOTOBBIA PEUTUHT-KOHTPOJIb.

PelTUHT-KOHTPOIb TeKylIell paboThl BBIMOJIHAETCS B XOJI€ ayJUTOPHBIX 3aHATUH IO
TeKyleMy 6a30BOMy pa3jieiy B CleAYIOUMX (GopMax: 3aliuTa Ja0opaTopHbIX padoT, HallMCaHHUE
pedepaTos.

IIpoMexyTOUHBII pERTUHT-KOHTPOJIb — 3TO MPOBEPKA MOJIHOTHI 3HAHUN IO OCBOEHHOMY
MaTepuaity TeKyuero 6a3zoBoro pasziena. OH NPOBOJIUTCS B KOHIE M3YUEHHS KaXKI0ro 6a30BOro

Janee npuseneHs! BbiAep:KKH U CTaHAApTa MOAYJIBHO-PEUTUHIOBON CHUCTEMBI MOATOTOBKH CTYAEHTOB B
KTTIY nm. B.II. Acradbesa (yrBepx/eH YueHbIM coBeToM yHHBepcuTeTra 28.06.2006 T., mpotokon Ne 6).



pa3znena B ¢opme 3amuThl JabopaTOpHBIX paboT Oe3 mpephlBaHUS y4yeOHOro Impolecca Io
JPYTHM JUCLUILINHAM.

WTOroBslii peNTUHI-KOHTPOJIb SBISETCSA NMPOMEKYTOYHONW aTTECTAlUEH 110 JUCLUILINHE,
KOTOpasi MPOBOAMTCS B paMKax HTOrOBOro pasjena B (GopMe sx3amera BO BpeMsl CECCUU U
IIPElyCMAaTPUBAET BbIIEICHUE BPEMEHU HA CAMOCTOATEIbHYIO MOATOTOBKY. [ MOATOTOBKM K
3aueTy UCIOJIb3YUTE 60NPOChL K 3auemy.

[IpenogaBaTens MMEET MpaBO IO CBOEMY YCMOTPEHHUIO J00aBISTH CTYINEHTY
OTpeNieJICHHOE KOJIMYeCcTBO OamioB (HO He Ooinee 5 % OT oOmIero KoJIuM4ecTBa), B KaKJIOM
JUCLHUIIIIMHAPHOM pasJele:

- 33 aKTUBHOCTb Ha 3aHATHUAX;

- 3a BBICTYILICHHE C JIOKJIAJIOM Ha HAyYHOH KOH(epeHny;

- 32 HAY4YHYIO IyOJIMKaIHIO;

- 32 UHBIC YUeOHBIC HIIU HAyYHBIE JTOCTHKCHHUS.

Crynenr, He HaOpaBIIMH MHHMMAJIbHOTO KOJMYECTBAa OayIoB IO TeKylled u
IIPOMEXYTOUHOM arTecTalusiM B Mpefenax IepBoro 0a30BOro pasjena, AOMYyCKaeTcs K
U3yUYEHHIO cleyrolero 6a3oBoro paszaena. EMy npegocrasisercs BO3MOKHOCTh 1000pa 6auioB
B TEUCHHE JIBYX MOCJICAYIOIINX HEACb (CICAYIOMNX 32 MPOMEKYTOUYHBIM PEUTHHI -KOHTPOJICM)
Ha JINKBUJALUIO 3a10JDKEHHOCTEN.

CryneHram, KOTOpblE HE CMOIJIM HAaOpaTh MPOMEKYTOUHBIH PEUTHHI WM PEUTHUHI I10
JUCLUIUIMHE B OOIIEYCTAaHOBJICHHBIE CPOKHM IO OOJIE3HW WIM IO JPYTUM YBAKUTEIbHBIM
IpUYMHAM (JOKYMEHTAJIbHO MOJATBEPKICHHBIM COOTBETCTBYIOLIUM YUPEKACHUEM), TUPEKTOP
(3aMecTUTENb TUPEKTOPA) UHCTUTYTA YCTAaHABIMBACT UHAMBHIyalbHbIE CPOKU CAAYH.

Ecnu nocne 3Toro cpoka 3a0/KEHHOCTh 110 HEYBaKUTEIbHBIM MPUYMHAM COXPAHSIETCS,
TO HA3HAYaeTCsl KOMHUCCHs IO IMPHEMY aKaJeMHUYECKUX 3aJ0JDKEHHOCTeH ¢ 00s3aTebHbIM
y4acTUEM 3aBeyIoIero kagpeapoil U TupeKTopa MHCTUTYTa WK ero 3amecturens. [lo pemenuto
KOMHMCCHH HEYCIIEBAIOIIHUE CTYACHTHI 110 MPEACTABICHUIO AUPEKTOPAa MHCTUTYTAa OTYUCIISIOTCS
IIPUKA30M PEKTOPA U3 YHUBEPCUTETA 32 HEBBIIIOJIHEHUE Y4EOHOT0 rpaduka.

B 0coObIx ciydasix OUPEKTOp HMHCTUTYTa HMMEET IpPaBO YCTAHOBUThH JPYIHE CPOKHU
JMKBUJIALIUY CTY/IEHTAaMU aKaJeMHUECKUX 3aJJ0JDKEHHOCTEH.

HesBka cTyneHTa Ha WTOrOBBIM WM IPOMEXYTOYHBIH PEUTUHI-KOHTPOJIb OTMEYAETCs B
PEUTUHT-TIMCTE 3alMChI0 «HE SBWICS». EciaM HesBKa Npou3oLUIa MO YBaKUTENIBHOM NpUYMHE
(moATBepKIeHA JOKYMEHTAJIbHO), AUPEKTOp MHCTUTYTAa MMEET MpaBO Pa3pelIuTh MPOXOKAECHHE
PEUTUHT-KOHTPOJISL B JIpyrue cpokd. llpu HeyBaKMTENbHOW NMPUYMHE HESIBKH B CTATHCTHYECKHUX
JTAHHBIX JUPEKIMHU TNpocTaBisiercs: «0» OaioB, U CTYAEHT CUMTAETCs 33J0JDKHUKOM I10 JAHHOM
JCLUTLITHE.

3.1.4. TEMbBI KYPCOBBIX PABOT

KypcoBbie paboThl He IPETyCMOTPEHBI YIEOHBIM IJIAHOM.



3.2. KOMIIOHEHTHI MOHUTOPHHT A YYEBFHBIX JJOCTUKEHU
CTYJAEHTOB

TEXHOJIOTUYECKAS KAPTA PEUTUHT A JJUCHUTLJIAHBI

OIIEKTPOTEXHUKA
o KonunuectBo 6amioB

opMa paboThI

ITposepka
«OCTaTOYHBIX»
3HAHUW 10 paHee
M3y4E€HHBIM
CMEKHBIM
JUCHUIUTMHAM

TectupoBanue

ITocemaemoctp aekmmii (1
3ansatue — 0,5 6ama)
ITocemaemocts
mabopaTOpHBIX 3aHATHH (1
3ansatue — 0,5 6aa)

Tekymias pabora | 3ammra 1a00paTOPHOI
pabotsi (1 mab. padbota — 2
Oaa)

AKTHBHOCTH (HamucaHue
pedepata, pemenue 3anau y
JIOCKH )

[IpomexxyTouHBII
peiTHHr- Kontponbhas pabora
KOHTPOJIb

3a4€T

Utoro

* COOTBETCTBUE PEUTUHTOBBIX OAJIJIOB U aKaIEMUYECKOMN OIICHKU

Obwee Konuuecmeo Akademuueckas
HAOpaHHbIX 6A1108 OYeHKa
60— 72 3 (yn10BJIEeTBOPHUTEIbHO)
73 — 86 4 (xopo1o)
87 —100 5 (oTIM4HO)




®OH/I OHEHOYHbLIX CPEJACTB I1O JUCIIMIIJIMHE (®OC)

MMHUCTEPCTBO ITPOCBEILEHUS POCCUNCKON ®EJIEPAILTAN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BATEIBHOE YUPEKACHUE
BBICILIET0 00pa30BaHuUs

KpacHosipckuii rocyapCTBEHHBIN NEeJarornyeCkuii yHUBEpCUTET
uMm. B.I1. Acradpnesa

Wuctutyt MmareMaTuky, GU3UKA 1 HHOOPMATHKU

Kadenpa-pazpaborank
Kadenpa TexHONIOTHH U MIPEANPUHUMATEIBCTBA

YTBEPXJIEHO OIAOBPEHO
Ha 3aceJaHuU Kadeapsl Ha 3acenanuu Hay4HO-METOIMYECKOTO COBETA
IIpotokoi Ne 5 CHEIMaIbHOCTH (HanpaBieHUs OJIOTOBKH)
ot 06 mas 2020 r. [Iporokon Ne 8

ot 20 mas 2020 r.

3aB.kadeapoi 2
C.B. boptHoBCKuUit [Ipencenarens HMCC
boprHoBckuii C.B.

®OH/I OHEHOYHbIX CPEIACTB
JUIS TIPOBEJICHUS TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH U
IPOMEKYTOYHOU aTTeCTAMK 00yYArOIIUXCS MO JUCIUTUINHE

DJIeKTPOTEXHUKA

Hanpasnenue noarorosku 44.03.05
[Tenarornyeckoe oopazoBaHue
(c IByMS MPOPUITSIMH)
HanpaBJIeHHOCTH (Mpoduib) 06pazoBaTeIbLHON MPOrpPaMMbl
«DH3UKa U TEXHOJIOTHS
KBanuduxkarys (CTeneHb) BbITYCKHHUKA!
OakayaBp

Cocrasutens: Ky3pmun JI.H., kanz. nen. Hayk,JO0UEHT Kadeapbl TEXHOJIOTUU U
IpeIIPUHUMATEIBCTBA






1. Haznauyenue ¢oH/Ia OLIECHOYHBIX CPEACTB

1.1. Heasro cozpannss @OC qucturiauHbl DeKmpomexHuka
SIBIISICTCSl YCTAHOBJICHHE COOTBETCTBHS YUEOHBIX JOCTMIKCHUN 3aITAHUPOBAHHBIM PE3yJIbTaTaM
oOydeHuss U TpeOOBaHUSAM OCHOBHOUM mpodeccuoHanpHOM 00pa30BaTENbHON MPOrpaMMbl,
paboueii mporpaMMBbl TUCITUTUTHHEIL.

1.2. ®OC pazpaboTaH Ha OCHOBAHUU HOPMATUBHBIX IOKYMEHTOB!

- (enepasbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENbHOIO  CTAaHAApTa  BBICIIETO
oOpazoBaHusi — OakajaBpuaTa II0 HalpaBJICHUIO TOATOTOBKU 44.03.05 Iledazozcuueckoe
obpaszosanue;

- 00pa3oBareibHONW MPOrpaMMBbl BBICIIETO OOpa30BaHUA IO HANPABICHHUIO MOATOTOBKHU
Hanpasnenue nooecomosxu 44.03.05 Iledacocuueckoe obpasosanue (c 08yms npoguiamu
nooecomosku) Hanpasnennocmo  (npoghunv) obpazoeamenvhoi  npoepammol  DPusuxa u
MexXHON02Us

(yposenwv baxanaspuama)

- [omoxxenust o GpopmMupoBaHUU (POHAA OIEHOUYHBIX CPEICTB ISl TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, IPOMEKYTOUHOM M MTOrOBOH aTTecTanuu oOydaromuxcs mo o0pa3oBaTeIbHbIM
porpaMMaM BBICIIETO 00pa30BaHUs MporpamMmaM OakajgaBpuara, MporpaMmaM CIICHHAINUTETa,
mporpaMMaM MarucTpaTypbl, MporpaMMaM IOATOTOBKH HAy4YHO-TIEJarOrMYeCKUX KaJpoB B
acnupaHType B (eepaibHOM TOCYIapCTBEHHOM OOJDKETHOM OOpa30BaTEIIbHOM YUPEKICHUU
BeIciiero oOpa3oBanusi «KpacHOSPCKHH TOCYZAPCTBEHHBI MENAarOrMYecKHii YHUBEPCHUTET
uM. B.I1. AcradbeBar.

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

OK-3 CIIOCOOHOCTBIO HCII0JIb30BATh €CTECTBEHHOHAYYHbIE u
MaTeMaTU4eCKUe 3HaHWA Ui OPUCHTUPOBAHUS B  COBPEMEHHOM  HMH(OPMAIIOHHOM
IIPOCTPAHCTBE

OK-6 CIIOCOOHOCTBIO K CaMOOPTaHU3AIUY U CaMO00pa30BaHUIO

OIIK-1 TOTOBHOCTBIO CO3HABaTh COIMAJIBHYI0 3HAYUMOCTh CBOEW Oymyriei
npodeccuu, 006agaTh MOTUBAIIMEHN K OCYIIECTBICHHUIO MPOPECCHOHATBHON ASSITETbHOCTH

OIIK-2 CIIOCOOHOCTBIO OCYIIECTBIISATh OOyU€HHUE, BOCIIUTAHUE U Pa3BUTHE C
Y4ETOM COLIMANIbHBIX, BO3PACTHBIX, NCUXO(PHU3MUECKUX U MHIUBHIyaIbHBIX 0COOEHHOCTEH, B TOM
YHUCIe 0COOBIX 00pa30BaTENBHBIX MOTPEOHOCTEN 00YJAIOIITUXCS

OIIK-5 BJIaJICHMEM OCHOBaMHU MPOGECCHOHATBLHON 3TUKU U PEUYEBOM KyJIbTYphI

[1K-2 CIIOCOOHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOJbl W TEXHOJIOTHH
00y4YeHUs U TUATHOCTUKH

[K-7 CIIOCOOHOCTBIO  OPTaHWU30BBIBATH  COTPYAHHUYECTBO  OOydYarouiuxcs,
MOJAJIEPKUBATh UX AaKTUBHOCTh, NHUIIMATUBHOCTh U CAMOCTOSATEIbHOCTh, PA3BUBATh TBOPUECKHUE
CIIOCOOHOCTH

IK-11 TOTOBHOCTBIO HCITIOJIb30BaTh CHUCTEMATU3UPOBAHHBIC TEOPETHUCCKUE W
NpaKTHYECKHe 3HAHHS I TOCTAHOBKHM M PEHICHHS HCCICI0BATeIbCKUX 3a7ad B 00JacTh
o0Opa3oBaHUs



I1K-12

CIIOCOOHOCTBIO PYKOBOJUTH y4EOHO-UCCIEAOBATEILCKON JeSITEIbHOCTHIO

o0ydJaronmxcs
2.2. OneHoYHbIEe CPeICTBA
Komnerenuus JIMCLUIIMHBL, TPAKTUKH, Tun KoHTpOIIS OrneHo4HOE
YIACTBYIOIIHE B cpenctBo/ KUMpbI
(opmMHupOBaHUH
KOMIIETCHIIUN
Homep dopma
OK-3 CI0COOHOCTHIO | OOIIEKYIbTYPHBIE TeKYIIHA 5.1 |Pedepar
HCII0JIb30BaTh OCHOBBI KOHTPOJIb
€CTECTBCHHOHAYYHBIC U |TPO(EeCcCHOHATBLHOM TEKYIIHA 5.2 |JlabGoparopHbie
MaTEeMaTHYCCKHE 3HAHUA|ACATCIbHOCTH KOHTPOJIb paboThI
s opueHTHpoBaHus B|UHbopmanmronHas
COBPEMEHHOM KyJIbTypa U TEXHOJIOTHH B |poMesxyTounast | 5.3  [3ader
I/IH(i)OpMaIII/IOHHOM O6pa3OBaHI/II/I aTTecTanus
MIPOCTPAHCTBE EcrecTBeHHOHay4Has

KapTUHA MHUpa
Monyns "Hayunbie
OCHOBBI y4eOHO-
npodeccuoHanbHOMI
JesTenbHOCTH"

OCHOBBI MaTEMaTUYECKON
00paboTku HHPOPMALIUU
BBoaublii kype pusuku
Mexanuka
MonekynspHas ¢puznka
Actpodusnka

Onruka
DneKTpoJuHaAMHKA
DNEeKTpUYECTBO U
MarHeTu3m

Anrebpa u reomeTpus
DNEeKTPOTEXHHUKA
PagnorexHuka
TeopeTnueckas MexaHHKa
OcHOBBI TEOpUH
MPOYHOCTH
MamnHoBeeHue
MarepuaiioBeieHue
OcCHOBBI POOOTOTEXHUKHU
OxpaHa Tpyaa U TEXHUKA
0e30macHOCTH Ha
MIPOU3BOICTBE U B IIIKOJIC
CoBpeMeHHOe
MIPOU3BOJICTBO
[IpakTUKyM 1O pElIeHHUIO
bu3HIecKuX 3a1a4q
(MeToauka o0yueHus)

ITpakTHKyM 10 penIeHHIO




OJIMMITUATHBIX
buznyecKuX 3a1a4
OCHOBBI cUCTEM
pa3pabOTKu BUPTYaJIbHBIX
puoOpPOB

OcHOBBI cUCTEM
MHKEHEPHBIX
BUPTYaTbHBIX
MHCTPYMEHTOB
YpaBHeHus
MaTeMaTH4eCKON (PU3UKH
MaremaTtnueckas pusmxa
KBanroBas ¢usuka
AToMHas pu3uKa
YacTHble BOIIPOCHI
METOJIMKHU 00y4YeHHUS
¢busuke
JlomoJIHUTENbHBIC TJ1aBblI
TEOPUU U METOAUKHU
o0yueHus pusmke
Cunepreruka

[Mu¢posbie
o0Opa3oBaTelibHbIE

pecypchl
Teopust OTHOCUTENBHOCTH
KBanToBas Mexanuka
BosiHOBas MexaHuka
['padpuka

CucreMbl KOMITBIOTEPHOTO
YEepUYCHHUSI

dusuka TBEPAOTro Tena
dusuka
KOHJICHCUPOBaHHOI'O
COCTOSIHUS
Komneroreproe
MOJIEJTUPOBAaHUE
(bU3UYECKUX SBICHUN
KommnbrorepHoe
MOJIETTUPOBaHUE
(bU3MUECKUX MPOLECCOB
Kiaccnueckast mexanuka
AHanmuTHYecKasi MEXaHHUKa
Craructuueckas pusuka
Craructudeckue MeTo/1bl
B (hu3HKe U
TEPMOIMHAMUKE
NnxenepHoe
IIPOEKTUPOBAHUE U
JIA3aiH

TpexmepHoe
MOJIETTUPOBAaHUE




TexHnueckoe
MOJIETTUPOBAaHUE
CoBpeMeHHOE
TEXHUUYECKOE
MOJIEJTUPOBAHUE
Y4yeOHast mpaKTHKa
[TpakTHKa 1o MOJy4EHUIO
IIEPBUYHBIX
npodeccuoHaIbHbIX
YMEHMH U HAaBBIKOB, B TOM
YuClie IePBUYHBIX YMEHUN
Y HaBBIKOB Hay4HO-
HCCJIEIOBATEIbCKOM
JeSITEIIBHOCTH
[TpousBoacTBeHHAs
IIPAKTHKA

[TpakTHKa 1o MOIy4YEHUIO
PO EeCCHOHAIBHBIX
YMEHUH U OIbITa
poQeCCHOHAIBHON
JESITEIIbHOCTH
IToaroToBka K caye u
claya ToCy1apcTBEHHOTO
HK3aMEHa

[ToaroroBka K 3amuTe U
3aIATA BBITYCKHON
KBaJIM(DUKALIMOHHOM
paboThI

Ilenarornyeckas
MPaKTHKA

Metoauka oOydeHus u
BOCIHUTaHUS (IO MTPOQUITIO
MOJITOTOBKU (pH3HKa)

OK-6
CIIOCOOHOCTBIO
CaMOOpTaHU3aIUH
caM000paz0BaHMIO

OO01eKynbTYpHbBIE
OCHOBBI
npoQeCCHOHAIBHON
JESATEIBHOCTH
WNHOCTpaHHBIN A3BIK
Pycckuii 3bIK U KyIbTypa
peuun

NudopmanronHas
KYJIbTYpa U TEXHOJIOTHHU B
o0Opa3oBaHUU
Conmonorus

DKOHOMUKa 00pa30BaHUs
dusnueckas Kyl1bTypa U
CHopT

Monyns "Teoperndeckue
OCHOBBI
npodeccHoHaNBHOM
JesaTenpHoCTH"

TEeKYITUH 5.1 |Pedepar
KOHTPOJIb

TEKyILUN 5.2 |JIabopatopHbie
KOHTPOJIb paboTHI
npoMexXyTouyHast | 5.3 (3auer
aTTecTarys




Ilenarornka

Monyns "Hayunsie
OCHOBBI y4€OHO-
npodecCHOHATBLHOM
nesaTeabHoCcTH"

OcHOBBI yueOHOI
JESTEIbHOCTH CTY/IEHTa
OcHOBBI HayYHOM
JESTEIbHOCTH CTY/IEHTa
OCHOBBI MaTEMaTUYECKON
00paboTku nHopmauu
Anrebpa u reoMeTpHs
DJIEKTPOTEXHUKA
Pagnorexnuka
TeopeTnueckas MexaHHKa
OcHOBBI TEOPUH
MIPOYHOCTH
MarepuanoseneHue
IIpakTHKyMBI 11O
00paboTKe MaTepHaioB
HNupopmannonHoe
obecrnieueHue
TEXHOJIOTUIECKOTO
mporecca

TexHosmornu Manoro
OousHeca
[TpodeccnonanpHas
JEeSTENIbHOCTh YUUTENS
buzuku

DnemeHTapHas pU3MUKa
Knaccroe pykoBoaCcTBO
KnaccHslif pykoBOAUTEND
YacTHbIE BOITPOCHI
METOAMKH 00yueHUs
¢duzuke
JlononHUTENbHBIE TTIABBI
TEOPUHU U METOUKHU
oOyueHus uznke
I'paduka

CucTteMbl KOMIBIOTEPHOTO
YepUCHHUS
KommnbrorepHoe
MOJICITUPOBAHHE
(bU3HYECKUX SIBICHUI
KomneroTepnoe
MOJICTTUPOBAHUE
(UBUYECKUX MPOIECCOB
Nuxenepnoe
MPOCKTHPOBAHUE H
U3aiH

TpexmepHoe




MOJIEJTUPOBaHUE

Benenue nomamsero
X0341CTBa

WHxeHepHbIe
KOMMYHHUKAIIMH B IOME
DJIeKTUBHAS JUCHUILIINHA
1o o01mIeit hu3mIecKon
MOATOTOBKE

DneKTUBHASA JUCIUILINHA
0 TIOJIBM>KHBIM U
CIIOPTUBHBIM UTPaM
DJIeKTUBHAS JTUCHUILIINHA
1o pu3nvecKon KylnbType
st oOy4aromuxest ¢ OB3
Y MHBAJIHUJIOB

VYyeOHas mpakTUKa
[TpakTHKa 1O MOTy4YEHUIO
MIEPBUYHBIX

PO EeCCHOHAIBHBIX
YMEHHH U HABBIKOB, B TOM
YHCJIC IEPBUYHBIX YMEHUN
Y HaBBIKOB Hay4HO-
HCCIIEN0BATEIbCKON
JeSITEIIbHOCTH
[IpousBoacTBeHHAs
MPaKTHKA

IIpakTHKa 1O MOITYYEHUIO
npodeccuoHaNbHBIX
YMEHHH U OTIbITa
npodeccuoHaNbHOMI
NeATeTbHOCTH
[Ipennurnimomuas
MpaKkTUKa

[ToaroToBka K craye u
claya rocy1apCTBEHHOIO
JK3aMeHa

[ToaroroBka K 3ammTe u
3aIlIUTa BBITYCKHON
KBaJIM(DUKAIIMOHHOM
paboThI

ITenqarornueckas
MPaKTHKA

Meroanka o0ydeHus: U
BOCIIUTaHMS (110 TPOPUITIO
MOJTOTOBKU (pr3HKa)
MeTtoauka oOydeHus u
BOCITUTaHUS (110 MPODHUITIO
MOATOTOBKU TEXHOJIOTHS)

OIlK-1
TOTOBHOCTBIO  CO3HABATh

OO6u1eKynbTypHbBIE
OCHOBBI

TEKYIIUN
KOHTPOJIb

5.1

Pedepar




COIMAIBHYI0 3HAYUMOCTh
CBOCH Oynymei
npodeccum, obnagaTh
MOTHBALAEH K
OCYIIECTBIICHUIO
npodeccnoHaTbEHOM

IS TeITbHOCTH

npodeccuoHaIbHOM
NeATeIIbHOCTH
Conuonorus

Mopayne "TeopeTnueckue
OCHOBBI
npodeccuoHanbHON
neATeIbHoCTH"
[Icuxonorus
Ilenaroruka

Anrebpa u reoMeTpus
Marematnieckuil aHaiau3
DJIEKTPOTEXHUKA
Panunorexuunka
Teopernueckas
MeXaHHKa

OcHOBBI TEOpUU
MPOYHOCTHU
Marepuanosenenue
OxpaHa TpyJa U TEXHUKA
0e30MmacHOCTU Ha
MIPOM3BOJICTBE U B IIKOJIE
CoBpemeHHoOE
MPOU3BOJICTBO
NudopmanmonHoe
obecrnieueHue
TEXHOJIOTUYECKOTO
npoiiecca

TexHoMOrUU Manoro
Ou3Heca
[IpodeccuonanbHas
NeSITETbHOCTh YUUTEIS
buzuku

OnemeHTapHas pusnka
KitaccHoe pykoBOCTBO
KnaccHblll pykOBOAUTEID
I'paduka

Cucremsl
KOMIIBIOTEPHOTO
YepUCHUS
Komnerorepnoe
MOJeIMpOBaHue
bU3UYECKUX SIBICHUN
Kommnsrorepaoe
MOJETPOBaHUE
(hU3UYECKUX MPOIIECCOB
NnxenepHoe
MPOCKTUPOBAHHUE U
Ou3alH

TpexmepHoe
MOJETNPOBaHUE
YyeOHas npakTuka

TEeKYITUH 5.2 |JlaboparopHbie
KOHTPOJIb paboThI
npoMexyTouyHast | 5.3 [?ader
aTTecTanus




[IpakTuka Mo mMoJIy4YeHUIO
IIEPBUYHBIX
npodeccuoHaIbHbIX
YMEHUU U HAaBBIKOB, B
TOM YHCJI€ IEPBUYHBIX
YMEHUI U HaBBIKOB
Hay4HO-
UCCIIE0BATEIbCKON
JEeATEIIBHOCTH
IIpousBoacTBeHHAs
IIPaKTHKA

IIpakTHKa 110 MOJIy4YEHUIO
npodeccuoHaIbHbIX
YMEHUH U OIbITA
npodeccruoHaIbHOM
JIEeSITEIbHOCTH
[Ipenauruiomuas
IpaKTHKa

IToaroroBka k cpaue u
cljaya rocyapCcTBEHHOIO
JK3aMeHa

IToaroroBka k 3amure u
3alIUTa BBIIYCKHOMN
KBaJIM(PUKALMOHHOM
paboThI
ITenarornueckas
[paKkTHKa

MeTtonuka o0yueHus u
BOCIUTAHUSA (110
npoduIto MOArOTOBKU
¢usuka)

Metonuka o0yueHus u
BOCIUTAHUSA (110
npoduITto MOATOTOBKU

TEXHOJIOTHUS)
OIIK-2 ITcuxonorus TEKYIIHNH 5.1 |Pedepar
CIIOCOOHOCTBIO Ileqaroruka KOHTPOJIb
OCYyLIECTBIATh 00y4eHue, Moayns "Teopus u Texymmuii 52 |JlaboparopHsie
BOCIHMTAHNE U PasBUTHE C|MPAaKTHKA HHKIIO3HBHOTO |y opuroy paBOoTEI
y4eToM COLIMAJIbHBIX, | 0Opa3oBaHus"
BO3PACTHBIX, [Tcuxomornueckue
MICUXO(PHU3NIECKUX M |0COOCHHOCTHU JeTel ¢
WHIUBUIYaTbHBIX OB3 npoMexxyTouHnas | 5.3 |sager
ocobenHocteil, B ToM|CoBpeMEHHBIE aTTecTanus
qucle 0COOBIX | TEXHOJIOTUH
00pa3oBaTeNbHBIX MHKJIFO3UBHOTO
notpebHocTeR 00pa3oBaHUs
o0yyJaromuxcs [TpoexTupoBanue

WHIBUIYaTbHBIX

00pa3oBaTeNbHBIX

MapuipyToB nereit ¢ OB3




Aunrebpa u reomMeTpus
DJEeKTPOTEXHUKA
Panuorexuunka
Teopernueckas
MeXaHHKa

OcHOBBI TEOpUU
MPOYHOCTHU
MamuHoBeneHue
OxpaHa Tpy/Ja U TEXHHUKA
0e301acHOCTH Ha
MPOU3BOJICTBE U B LIKOJIE
CoBpemeHHOE
MPOU3BOJICTBO
YacTHbIE BOIIPOCHI
METOJUKH O0y4YeHUs
¢usuke
JlonoJiHUTENbHBIE TTIABBI
TEOPUH U METOJAUKH
oOyueHus puznke
I'paduxa

Cucremsl
KOMITBIOTEPHOTO
YepUeHUst
Kommnsrorepnoe
MOJIEIMPOBaHuE
bu3nYeCKUX SIBJICHUN
Kommnsrorepnoe
MO/JIETUPOBAHUE
($U3UYECKUX MPOLECCOB
NnxenepHoe
MPOEKTUPOBAHUE U
JOU3aiH

TpexmepHoe
MO/JIEIUPOBAHUE
TexHuueckoe
MO/JIEIUPOBAHUE
CoBpemeHHOE
TEXHUYECKOE
MOJEIUpPOBaHuE
VYyebHas npakTHKa
[IpakTHKa MO MOJy4EHHIO
MePBUYHBIX
npodeccuoHaIBHBIX
YMEHHI ¥ HABBIKOB, B
TOM YHCJIE TTIEPBUYHBIX
YMEHHI ¥ HAaBBIKOB
Hay4HO-
UCCIIE0BATEIIbCKOU
NeSITeTbHOCTH
[IpousBoacTBeHHas
MpaKTHUKA




[IpakTuka Mo mMoJIy4YeHUIO
npo¢eCCHOHATBHBIX
YMEHHH U OTbITA
npodeccuoHanbHON
NeATEeNIbHOCTH
[Ipegaurmiomuas
MpaKkTHKa

[ToaroroBka Kk ciaue u
cllaya rocyJapCcTBEHHOTO
’K3aMEHa

[ToaroroBka K 3amure u
3aIUTA BBITYCKHOU
KBaJU(UKAHOHHON
paboThI
[Tenarornueckas
MpPaKTHKA

Meroanka oOydeHus u
BOCIUTaHUSA (110
POQUITIO TOATOTOBKH
¢bu3uka)

Meroauka oOyueHus u
BOCTIUTaHUSA (I10
POQUITIO TOATOTOBKH

TEXHOJIOTHS)

OCHOBBI BOKaTCKOI

JIesTEeIbHOCTH
OIIK-5 OO01eKyIbTypHbIE TEKYIIHH 5.1 |Pedepar
BJIaJICHHEM OCHOBAMH | OCHOBBI KOHTPOJITh
npodeccuoHaTbHON 5 npodeccroHaIbHOM TeKymIHit 5.2 |JlaboparopHbie
ITHKH " peUeBoii| e TETHHOCTH KOHTDOITh paGOTHL
KYJIBTYpBI dunocodus

Pycckuii si3p1k 1
KyJIbTypa peuu

Monysp "TeopeTndeckue mpomexyrounas | 5.3 |»auer
OCHOBBI aTTecTanusa
npodeccuoHanbHON
IeaTeIbHOCTH "
ITeqaroruka

BBoanslii kKypc Qusnku
MexaHuka
MounexynspHas pusuka
Actpodusuka

Onruka
DJIeKTpOJMHAMUKA
DJNEKTPUYECTBO U
MarHeTH3M

Anrebpa u TeoMeTpus
MaTteMaTHUYeCKHUM aHaIIN3
DJEKTPOTEXHUKA
Panynorexuuka

OCcHOBBI pOOOTOTEXHUKHU




[IpakTuKyMBbI MO
00paboTke MaTepuaIoB
[IpakTHKyM O pEUICHUIO
dusznueckux 3amau
(MeToMKa 00y4eHUs)
[IpakTHKyM IO pELICHUIO
OJIMMIIHUAHBIX
dusznueckux 3amau
OCHOBBI cuCTEM
pa3paboTku
BUPTYaJIbHBIX MPUOOPOB
OcCHOBBI cUCTEM
MH>KEHEPHBIX
BUPTYaJTbHBIX
WHCTPYMEHTOB
KBanToBas ¢pusuka
ATtomHas ¢u3uKa
YacTHbIE BOIIPOCHI
METOJUKH O0y4YeHUs
busuke
JloTIOJTHUTEIbHBIE TJIABBI
TEOPUU U METOJUKH
oOyueHus puznxe
Cuneprertuka

[Mudpossie
o0OpazoBarebHbIe

pecypchl
Teopus
OTHOCUTEJILHOCTH
KBanToBast Mexanuka
BonHoBasg Mmexanuka
I'paduka

Cucremsl
KOMIIBIOTEPHOTO
YyepUYeHHUSs

®du3uka TBEpAOro Tena
dusznka
KOHJEHCHUPOBAHHOTO
COCTOSTHUS
Komnerorepnoe
MO/JIETUPOBAHUE
bU3UYECKUX SIBICHUN
Kommnsrorepaoe
MO/JIEJTUPOBaHUE
(hU3UYECKUX MPOIIECCOB
Knaccuueckas Mmexanuka
AHanuTHdeckas
MEXaHUKa
Cratuctuueckas pusuka
CraTucTuyecKkue MeTo bl
B Qpu3MKe U




TEPMOJIMHAMHUKE
NuxenepHoe
MIPOEKTUPOBAHUE U
JIHU3aiH

TpexmepHoe
MO/IEJTUPOBAHUE
Benenune nomamsero
X035I1CTBA
NnxenepHoie
KOMMYHHUKAIIUU B JJOME
YueOHas mpaKTHUKa
IIpakTHKa 110 MOJIy4YEHUIO
MEPBUYHBIX
po¢eCCHOHATBHBIX
YMEHUI U HABBIKOB, B
TOM YHCJIE IEPBUYHBIX
YMEHUI U HAaBBIKOB
Hay4YHO-
HCCIIEI0BATEIBCKOU
JeSITEIbHOCTH
[IpousBoacTBeHHAs
MpaKTHUKa

IIpakTHKa 110 MOJIYy4YEHUIO
npodecCUOHANBHBIX
YMEHHH U OIBITA
npodeccuoHanbHON
NeSITeTbHOCTH
[Ipennurmiomuas
MpaKTHUKa

[loaroroBka k caaue u
cllaya roCcyJapCTBEHHOTO
JK3aMeHa

IToaroroBka k 3alIUTE U
3alIUTa BBITYCKHOMN
KBaJIU(PUKAITUOHHOMN
paboThI
Ilenaroruyeckas
MpaKTHUKa

Meroaunka oOydyeHus u
BOCHUTaHUA (110
MPOGIITIO TOATOTOBKHU
¢bu3nka)

[1K-2

CIIOCOOHOCTBIO
HCIIOJIE30BAaTh
COBpEMEHHBIE METOJIBI U
TEXHOJIOTUU OOydeHus Hu
JIUarHOCTUKHU

Monyns "TeopeTtnueckue
OCHOBBI
npodeccuoHaIbHON
nesaTelbHOCTH"
IIcuxomorus

Ilenaroruka

Monyns "HayuHnble

TEeKYITUH 5.1 |Pedepar
KOHTPOJTb

TEKyILUN 5.2 |JIabopaTopHble
KOHTPOJIb paboThI




OCHOBBI Y4eOHO-
npodeccruoHanbHON
nesaTeIbHoCTH"

OCHOBBI Hay4YHOU
NEeATeNIbHOCTH CTYyJIEeHTa
Mopayns "Teopus u
MPaKTHKa UHKIIO3UBHOTO
obpazoBaHus"
CoBpeMeHHbIE
TEXHOJIOTUHU
MHKJIIO3UBHOTO
oOpazoBaHus

BBoanblii Kypc GhU3UKH
Mexanunka
MonexynspHas pusuka
Actpodusuka

Onrtuka
DJIEKTpOIMHAMHUKA
DJIEKTPUYECTBO U
MarHeTusMm
MaremaTH4ecKuii aHaIu3
DIIEKTPOTEXHHUKA
Pamuorexnuka
MamuHoBegeHne
Marepuanosenenue
CoBpemeHHoOe
IIPOU3BOJICTBO
[IpakTUKyM MO pELICHUIO
¢u3nyecKkux 3agad
(MeToaMKa 00ydeHMS)
[IpakTHKyM IO pELICHUIO
OJIMMITHAHBIX
¢u3nyecKkux 3agad
YpaBHeHUA
MaTteMaTu4ecKoi pu3nku
Maremaruueckas pusmnka
KBanToBas ¢pusuka
ATomHas ¢pu3nka
KBanToBas MexaHnnka
BonnoBas mexaHuka
I'paduka

Cucremsbl
KOMIIBIOTEPHOTO
YepueHUst

du3uKa TBEPAOTO TeNa
dusznka
KOHJIEHCHUPOBAHHOTO
COCTOSIHUSA
Kommnsrorepaoe
MO/JIEJTUPOBAHUE
(buU3nYeCKuX SBICHUN

MIPOMEKYTOYHAs
aTTecTanus

5.3

2a4€T




Kommnsrorepaoe
MO/JIETUPOBAHUE
(bU3UYECKHUX MPOIECCOB
Knaccuueckas mexanuka
AnanuTtuueckas
MEXaHUKa
Cratuctuueckas pusuka
CTaTUCTUYECKUE METOBI
B pU3HUKE U
TEPMOJIMHAMUKE
NnxenepHoe
MPOEKTUPOBAHUE U
OA3aliH

TpexmepHoe
MOJEIHpPOBaHUE
Texnuueckoe
MOJEINpPOBaHUE
CoBpemeHHOE
TEXHUYECKOE
MOJEIHpPOBaHUE
DJIeKTUBHAS TUCIUIIIINHA
1o oo6miel puzmyeckoi
MOJTOTOBKE

DneKTUBHAS AUCHUILINHA
10 TIOIBUKHBIM U
CIIOPTUBHBIM UTPaM
DJIEKTUBHAS TUCIUIIIINHA
1o (GU3UYECKON KyIbType
115 ooyyaromuxcst ¢ OB3
Y MHBAJHJIOB

VYyebHas npakTuka
[IpakTHKa 1Mo MOTy4YECHHUIO
MTePBHYHBIX
npodecCUOHANBHBIX
YMEHHI U HaBBIKOB, B
TOM YHCJI€ TEPBUYHBIX
YMEHHI U HAaBBIKOB
Hay4HO-
HCCIIEI0BATEIBCKON
JeSITETbHOCTH
[IpousBoacTBeHHAs
MpaKTHKa

[IpakTHKa MO MOJy4EHHIO
npo¢eCCUOHATBHBIX
YMEHUH U ONbITa
npodeccuoHanbHON
NesITeTbHOCTH
[Ipenauriomuas
MpaKTHKa

[ToaroroBka k caaue u
cJlada roCcyJapCTBEHHOTO




HK3aMEHa

[ToaroroBka K 3amuTe U
3aIIMUTa BBITYCKHOU
KBaTU(UKAIMOHHON
paboThI
ITegarornueckas
MpaKkTHKa

Meroauka oOyuyeHus u
BOCTIUTAaHUSA (I10
POQUIIO MOATOTOBKHU
bu3uka)

Meroauka oOyueHus u
BOCTIUTaHUSA (I10
POQUIIO MOATOTOBKHU
TEXHOJIOTHS)

IK-7

CIIOCOOHOCTBIO
OpPTraHHU30BBIBATH
COTPYZIHUYECTBO
oOyJaromuxcs,
MOJIJICPIKUBATh
AKTUBHOCTb,
MHHUIMATUBHOCTH u
CaMOCTOSTEILHOCTD,
pa3BHBaTh  TBOPYECKHE
CIIOCOOHOCTHU

Hux

Moayne "TeopeTuueckue
OCHOBBI
npodeCcCHOHATBHON
neaTeaIbHoCcTH"
Ilenaroruka

BBoanblit kype ¢pusuku
Mexanuka
MounekynspHas puzuka
Actpodusuka

Onruka
DJIeKTpOIMHAMUKA
DJIeKTPUYECTBO U
MarHeTusMm

Anre0pa u reoMeTpus
DJIeKTPOTEXHUKA
Panmnorexuuka
IIpakTHKyMBI 11O
00paboTke MaTepuasoB
[IpakTHKyM IO pELICHUIO
busznueckux 3aaau
(MeToauka 00yueHus)
[IpakTHKyM IO pELICHUIO
OJINMITHATHBIX
¢u3nyeckux 3agad
KBanToBas ¢usuka
AtomHas ¢usuka
KBanToBas mexaHuka
BoisiHOBas mexaHuka
I'paduka

Cucremsl
KOMITBIOTEPHOIO
yepueHus

du3uka TBEPIOIo Tena
®dusuka
KOHJICHCUPOBAHHOTO
COCTOSIHUS

TEKYIIUI 5.1 |Pedepar
KOHTPOJIb

TeKYILUH 5.2 |JlaboparopHbie
KOHTPOJIb paboThI
npoMexyTouHast | 5.3  [’ader
aTTecTarus




Kommnsrorepaoe
MO/JIETUPOBAHUE
bu3uYeCKUX SIBICHUN
Kommnsrorepnoe
MO/JIEJIUPOBAHUE
(u3HUECKUX MPOIECCOB
Knaccrnueckas Mmexanuka
Ananutuueckas
MEXaHUKa
Craructuueckas Gpusuka
CraTtuctuyeckue MeTObl
B (pusuke u
TEPMOJIMHAMHUKE
NnxenepHoe
MIPOEKTUPOBAHUE U
JIH3aiH

TpexmepHoe
MOJEIMpOBaHuE
Benenue nomaisero
X03sicTBa

NuxxenepHble
KOMMYHHUKAILIUU B JOME
VYyeOHas mpakTHKa
[IpakTHKa MO MOJIYy4YEHHIO
MEPBUYHBIX
npodecCUOHATBHBIX
YMEHHHI U HaBBIKOB, B
TOM YHCJIE TEPBUYHBIX
YMEHHI U HaBBIKOB
Hay4YHO-
HCCJIEI0BATEIBCKON
JeSITETbHOCTH
[IpousBoacTBeHHAs
MpaKTHUKa

[IpakTHKa 10 MOJIY4YEHHIO
npodecCUOHANBHBIX
YMEHUH U OIbITa
npodeccuoHanbHON
NesITETbHOCTH
[Ipenauriomuas
MpaKTHUKa

[ToaroroBka k caaue u
cJlaya rocyJapCcTBEHHOTO
AK3aMeHa

IToaroroBka K 3alIUTE U
3alIUTa BBITYCKHOMN
KBaJU(UKALMOHHON
paboThI
Ilenaroruyeckas
MpaKTUKa

Metonuka oOydeHus u




BOCTIUTaHUS (I10
MPOQUIIO MOATOTOBKH
bu3uka)

Meroauka oOyuyeHus u
BOCTIUTaHUSA (I10
POQUIIO MOATOTOBKH
TEXHOJIOTHS)

OCHOBBI BOXKAaTCKOU
JEATEIIbHOCTH

IIK-11

TOTOBHOCTBIO
HCIIOJIb30BAaTh
CHUCTEMAaTH3UPOBAHHBIC
TEOPETUICCKHE u
MIPAKTHYECKHE 3HAHUS
JUISt [MOCTAHOBKH u
peleHus
HCCIIEI0OBATENbCKUX
3a7a4 B oOJactu
o0Opa3oBaHUs

Mopayne "Hayunsie
OCHOBBI Y4eOHO-
npodeccuoHanbHON
neaTeIbHoCTH"

OCHOBBI HAy4YHOH
JEeATEeNIbHOCTH CTYJIEHTa
BBonHbI# Kype pu3ukn
MexaHuka
MounexynspHas pusuka
AcTpodusuka

Ontuka
DneKTpoIuHAMHUKA
DJIEKTPUYECTBO U
MarHeTusMm
DJIEKTPOTEXHUKA
Pagnorexnnka
Marepuanosenenue
OcHOBBI pOOOTOTEXHUKH
IIpakTUKyMBI 11O
00paboTke MaTepuasoB
NudopmanrionHoe
obecrieueHue
TEXHOJIOTHYECKOTO
npoiecca

OCHOBBI cUCTEM
pa3paboTKH
BUPTYaJIbHBIX IPUOOPOB
OCHOBBI cUCTEM
MHXEHEPHBIX
BUPTYaJIbHBIX
UHCTPYMEHTOB
YpaBHeHUs
MaTeMaTU4YeCKOH pU3NKU
Maremarnueckas Gusznka
KBanToBas ¢usuka
AtomHas ¢usuka
Cunepreruka

[Mudpossie
o0pa3oBarenbHbIC

pecypcel
Teopus
OTHOCHUTEIbHOCTHU

TEKYIIUH 5.1 |Pedepar
KOHTPOJIb

TEeKYITUH 5.2 |JlaboparopHbie
KOHTPOJIb paboThI
npoMexyTouHast | 5.3  [’ader
aTTecTanus




KBanToBas MexaHuka
BonHoBas Mexanuka
I'paduxa

Cucremsl
KOMIIBIOTEPHOTO
YepueHUst

®du3uka TBEPAOro Tena
duszuka
KOHJI€HCUPOBAHHOTO
COCTOSIHUSA
KommnsroTepnoe
MOJIEIMPOBaHuE
bu3uYeCcKUX SIBJICHUN
Kommnsrorepnoe
MO/JIEJIUPOBAHUE
($U3UYECKUX NPOLECCOB
Knaccuueckas mexanuka
AnHanuTuueckas
MEXaHuKa
Cratuctuueckas pusuka
CraTucTuyeckue METOIbI
B U3HUKE U
TEPMOJIMHAMHUKE
NuxenepHoe
MPOEKTUPOBAHUE U
OA3aNiH

TpexmepHoe
MO/JIETUPOBAHUE
Benenune nomantaero
X0351CTBa
NnxenepHoie
KOMMYHHUKAIIUU B JOME
VYyebHas npakTuka
[IpakTHKa Mo MOJIy4EHHIO
MEPBUYHBIX
npodecCuOHANBHBIX
YMEHUI U HAaBBIKOB, B
TOM YHCJIE TEPBUYHBIX
YMEHUI U HaBBIKOB
Hay4YHO-
MCCIIEI0BATEIBCKOU
JeSITENbHOCTH
[IpousBoacTBeHHAs
MpaKTUKa

[IpakTHKa MO MOJIy4EHHIO
npodeCcCUOHATBHBIX
YMEHUH U ONbITa
npodeccruoHanbHON
NeSITeTbHOCTH

HayuHo-
HcclieJOBaTeNbCKas




pabora

IloaroToBka k cnade u
cllaya rocyJapCTBEHHOTO
DK3aMCcHa

IToaroroBka Kk 3amure 1
3aIUTA BBITYCKHOU
KBaTU(PUKAITMOHHOMN
paboThI
Ilenaroruueckas
MpaKTUKa

Metonuka oOy4deHus u
BOCHUTaHUA (110
pOGHITIO MOATOTOBKHU
buznka)

[1K-12

CIIOCOOHOCTEIO
PYKOBOIHTH y4eOHO-
HCCIIeI0BATEIbCKOM
IEeITEIbHOCTRIO
o0yJaromuxcs

Moayns "HayuHble
OCHOBBI yueOHO-
npodeccuoHanbHON
JeATeNbHOCTH"

OcCHOBBI HAy4YHOH
JeATENIbHOCTH CTYJIEHTa
DIIEKTPOTEXHHUKA
Pammorexumka
Teopernueckas
MEXaHHKa

OcHOBBI TEOpUU
IIPOYHOCTHU

OxpaHa TpyJia ¥ TEXHUKA
0e30macHOCTH Ha
IIPOU3BOJICTBE U B LIKOJIE
KomnerorepHoe
MOJEIMpPOBaHUE
bu3nUecKuX SBICHUN
KommnsrotepHoe
MOJeIMpOBaHue
(bu3HUECKUX MPOILIECCOB
VYyeOHas npakTUKa
IIpakTHKa 1O MOJIy4EHUIO
MIEPBUYHBIX
npodeccuoHaIbHBIX
YMEHHI U HaBBIKOB, B
TOM YHCJI€ TEPBUYHBIX
YMEHUH 1 HaBBIKOB
Hay4HO-
UCCIIE0BATEIIbCKOU
NeATeNIbHOCTH
[IpousBoacTBeHHas
MpaKkTHKa

ITpakTHKa 1O MOTyYEHUIO
npodeccuoHaIBHBIX
YMEHUU U OIbITA
npodeccuoHaIbHOMN

TeKYIIH 5.1 |Pedepar
KOHTPOJITh

TEKyILUI 5.2 |JIabGopatopHbie
KOHTPOJIb paboThI




JIeITEIbHOCTH
IloaroroBka k cgade u
cllaya rocyJapCTBEHHOTO
DK3aMCcHa

IToaroroBka Kk 3amure 1
3alIUTa BBIIIYCKHON
KBaIM(PUKAITMOHHOM
paboThI

Metonuka oOydeHus u
BOCHUTaHUSA (110
pOoGHITIO MOATOTOBKHU
busnka)

3. ®oH/ OLEHOYHBIX CPEICTB /1JIsl MPOMEKYTOYHOM aTTeCTAIUN
3.1. ®oHIBI OLICHOYHBIX CPEICTB BKIIIOUAIOT: Bonpocwl k 3auemy.
3.2. OneHouHbIC CpECTBA

3.2.1. OuenouHoe cpeacTBO Bonpocwt k 3auemy.

Kputepun onieHnBaHus 110 OLIEHOYHOMY CPEACTBY Bonpocwl k 3auemy

dopmupyemble Bricokuii ypoBeHb [IponBUHYTHIN ypOBEHB ba3oBelil ypoBeHb
KOMIIETEHIINH copMHPOBaHHOCTH c(OpMHPOBAHHOCTH c(OpMUPOBaHHOCTU
KOMITETeHIIUH KOMTETCHIIHA KOMIIETEHIIHHA
(87-100 GasoB) (73-86 6am10B) (60-72 Gano)
OTJIMYHO XOpOLIO yJIOBJIETBOPUTEIHHO
OIIK-2; OK-3;|OTBeTr Ha BOIPOC OTBeT Ha Bompoc|OTBET Ha BONPOC B
OK-6;  OIIK-1;|nonmmpit, YIIOBJIETBOPSIET y’Ke|11eJI0M IIPAaBUIIbHBIH, HO
OIIK-5; [1K-2; MpABHITBHBII, Ha3BaHHBIM HEYeTKO
I1K-7; [K-12; TpeOOBaHUSIM, HO €CTh|(POPMYIHPYIOTCS
MOKa3bIBaeT,  YTO
IK-11 5 . HETOYHOCTHU B|IIOHSTHS, UMEIOT MECTO
00YyHaroHues W3JI0KEHUN (bakToB,|3aTpyIHEHUS B
HNpaBUIIBHO u OTIpENICTICHUN TIOHSTHH,|CaMOCTOSTETHHOM
MCYEPIBIBAIOIIE 00BsICHEHU N OO0BSICHEHUH
packpbIBaeT B3auMocBs3eil. OnHako,|B3auMOCBsI3EH,
cosiepIKaHne Oo0yJaromuicss  MOYET|HEeNOCIeJ0BATEIbHO
Bompoca, JIETKO YCTPaHUTh |M3J1araeTcsi MaTepual
HETOYHOCTHU o
KOHKPETU3UPYET
JIOTIOJTHUTEIbHBIM "
ero (akTUYeCKUM
HaBOJMIIMM  BOIIPOCAM
MAaTCPHATIOM. IpEnoaaBaTels.

* Menee 60 6ay10B — KOMIETEHITUS HE ChOPMHUPOBAHA.

4. ®oHJ OLEHOYHBIX CPEJICTB /sl TEKYILIEero KOHTPOJIS YCIeBaeMOCTH

4.1. ®oHIBI OIEHOYHBIX CPEACTB BKIOUAIOT: [lpumepnas memamuxa pegepamos,
Ilepeuenv nabopamopuvix pabom (B COOTBETCTBUM ¢ TeXHOJIOrMYecKoW KapToil peWTHHra
JTUCIUTITMHBI Pabouelt mporpaMMbl TUCITUATIITAHEI).

4.2.1. Kputepuu OILIECHUBAHUS 1O OIIEHOYHOMY CpPEACTBY [lpumepnas memamuka
pechepamos

Kputepun onieHnBanus | KonnyecTBo 6amioB (BKiaa B




PEUTHHT)

B pedepare o603HaueHa mpobiema 1 000CHOBaHaA ee 2
aKTYaJIbHOCTb, CJICJIaH KPATKUH aHAIU3 Pa3InIHBIX TOUYCK
3pCHUs Ha pacCMaTPUBAEMYIO TIPOOJIEMY H JIOTUYHO
U3JI0’KE€Ha COOCTBEHHAs MO3UIIHS, CHOPMYIIHPOBAHBI
BBIBO/IbI, TEMa PACKPBITA MTOJHOCTHIO, COOJIFOICHBI

Tpe6OBaHI/I$I K BHCITHEMY O(l)OpMJ'IeHI/IIO B COOTBETCTBHH C
I'OCT

B pedepare umeroTcss HETOYHOCTH B U3JI0KEHUH MaTepHara, 1
OTCYTCTBYET JIOTHYECKAasl MMOCJIEI0BATEILHOCTD B CYXKICHUSAX,
UMEIOTCS YIIYIIEHUS B 0(OPMIICHUH

B pedepare numerorcs cyniecTBeHHbIE OTCTYIUICHUS OT 0
TpeboBaHuii K pedepupoBanuio. B yactHocTH: TeMa
OCBEIIICHA JIUIIb YACTUYHO, JOMYIICHbI (PAKTHYECKHE
omuOKH B cosiepkaHuu pedepara, opopMIeHUN HE
cootBercTByeT 'OCT

MakcumanbpHbIi OaJit B 2 pazienax 4

4.2.2. Kpumepuu oyenusanus no oyenounomy cpeocmey llepeueHb 1abOpaTOPHBIX
pabor

Kputepuu oniennBanus KonuuecTtBo 6annoB (Bkian B
PEUTHHT)

OOyuaromuiicsi BEpPHO PEIIMJI TBOPYECKYID PACUETHYIO )
3ajauy; BBIMOJIHWJI MPOBEPKY 3ajJa4d U pabOTy B IOJHOM
o0beMe ¢ coOMIoIeHueM HEOOXO0IMMOM MOCIIeI0BATEIbHOCTH
MIPOBEJICHUSI OIBITOB W HM3MEPEHHIA; CaMOCTOSATEIBHO |
pallMOHAILHO  BBIOPaJ W MOArOTOBHJ  JUISi  OTIBITA
HeoOxoIMMoe obopynoBaHue (cobpan cXemy
MOJICTUPOBaHKsI), BCE OMNBITBI MPOBEI B YCIOBHIX H
peKMMax, OOECIECUMBAIOIINX TIONyYCHHUE pe3yIbTaTOB |
BBIBOJIOB C HAWOOJbINEH TOYHOCTBIO; B MPEJCTABICHHOM
OTYeTe MPAaBUJIBHO W aKKypaTHO BBITIOJHHI BCE 3aIlUCH,
TaOJUIIBI, PHCYHKH, YEPTEekKH, TpapuKH, BBIYUCICHHS U
clenan  BBIBOJBI,  TPaBWIBHO  BBINIOJHWJI  aHAIU3
MOTPEIIHOCTE M OOBSICHUI PACXOXKICHHUS C TEOpHE;
co0utro a1 TpeboBaHMs 0€30MMaCHOCTH Tpya

OO0yuaromumMcsi BBIMTOTHEHBI TPEOOBAHUS, ONMMCAHHBIC BHIIIIE, 4
HO ONBIT MPOBOAMJICS B YCIOBHSIX, HE OO0ECIEUMBAIOLIUX
JOCTaTOYHOW TOYHOCTH W3MEPECHHH, WM OBUIO JIOMYIICHO
JBA-TPHU HEJO0YETa, WK He Ooliee 0JIHOM HerpyOoii OIMOKY 1
OJIHOT'O HeJoueTa

OOyuaronuMcsi TBOpUYECKasl 3ajada peleHa He IMOJHOCTHIO 3
Wi paboTa BBINOJHEHA HE TIOJHOCTbIO, HO 00BEM
BBEIIOTHEHHON YacTH TaKOB, 4YTO TIIO3BOJISCT IIOJIYYUTH
NpaBUJIbHBIE PE3yJbTaThl W BBIBOJBI, WM €CIH B XOJe
MPOBEJEHUSI ONbITa W HW3MEPEHUN ObUIM JOMYIIEHBI
CIIEAYIOIINE OMIMOKHU: OMBIT MPOBOAMIICS B HEPALIMOHAIBHBIX
YCIIOBHSIX, YTO TIPHUBEIO K IIONYYCHHIO pE3YJIbTATOB C
O0JbIIeH MOTPEIIHOCThIO, MM B OTYETE OBLIM JIOMYIEHBI B
oOmieil cinoxHoCcTH He Oosiee NByX omUOOK (B 3ammcsx




€IMHUII, U3MEPEHHSIX, B BBIYUCICHUAX, TpauKax, TabIuIax,
cXemax, aHajgu3e IOorpemHocTe W T. 1.), He
NPHUHIUINATIBHOTO Il JaHHOW paboThl Xapakrepa, HO
MOBJIUSIBIIMX HA PE3yJbTAT BHINOJIHEHUS, MM HE BBHIIOIHECH
COBCEM WJIM BBITIOJIHEH HEBEPHO aHAJIU3 MOTPENIHOCTEH WIIN
HEe OOBSCHEHBI pACXOXKIEHUS C Teopued wim paboTa
BBINOJIHEHA HE IMOJHOCTHIO, OJHAKO OOBEM BBITIOJHEHHOM
YacTH TaKoOB, YTO TIO3BOJSIET TIIOJYYUTh IPABUIIbHBIC
pe3yabTaThl W BBIBOJBI 11O OCHOBHBIM, HPUHIUITHAIBHO
B)XHBIM 3aJ1a4aM pabOTHI.

OOyuaromuMesl TBOpUecKasl 3aj1ada He pellleHa WIM pelleHa
HE MOJHOCThIO WM paboTa HE BBINOJIHEHA WIM BBIIOJIHEHA
HE TOJIHOCTBIO, U 00BbEM BBIOJIHEHHOM 4YacTU pabOThl He
IIO3BOJISIET CJIENaTh IPAaBUJIbHBIX BBIBOJOB, MM OIBITHI,
U3MEpEHUs, BBIYUCIEHUS, HAOJIOJCHUS IPOU3BOAMINCH
HENPAaBWJIBHO WIM B X0JIe pabOThl U B OTUETE OOHAPYKIINChH
B COBOKYNHOCTM BCE€ HEJOCTaTKM, OTMEYEHHBIE B
IIpE/IbIIYIIEM TYHKTE

MakcuMaibHBIH 0aJiT 3a Bce paboThI (8 padboT)

40




5. OuneHouHble cpeacTBa (KOHTPOJIBLHO-H3MePHTEJIbHbIE MAaTEePHAJIbI)

5.1. IlpumepHas TeMaTuKAa pedepaToB

1. SHEPTETUYECKUE PECYPChI 3EMIJIU:
a) BHJIbI SHEPTeTUYECKUX PECYPCOB U MX 3aIachl.
0) UCII0JIb30BAHNE IHEPIETUUECKUX PECYPCOB;
2. TPAJJULIMOHHBIE CITIOCOBbI ITOJIYUYEHU S DJIEKTPUYECKOM DHEPTUU:
a) TETUIOBBIE SJIEKTPUIECKUE CTAaHIUH;
0) TEII03JICKTPOIICHTPAIIH;
B) TH/IPABINYECKHE HIICKTPUUECKHIE CTAHIINY;
T') THAPOAKKYMYIUPYIOLIUE SJIEKTPUUECKHUE CTAHIINH;
1) IPUITMBHBIC FIEKTPUUECKUE CTAHIIHH.
4.  ATOMHBIE 2JIEKTPUYECKUE CTAHLIUY;
5. TepMosiiepHast 3HEPreTUKA
6. BO3SMOXHbIE CITOCOBBI ITPEOBPA3OBAHUSA PA3JIMYHBIX BUJIOB SHEPI'MH B
SJIEKTPUYECKYIO:
a) MarHUTOTUIPOIMHAMUYECKHE TPeoOpa30BaHUs SHEPTUH;
0) TEpPMORJIEKTPUUECKHUE TEHEPATOPHI;
B) TEPMOIMUCCHOHHBIE TEHEPATOPHI;
T') DIIEKTPOXUMHUYECKHE TeHepaTOPhl. JKUIKUE U TBEpbIE SJICKTPOIUTHI.
1) PaAMOU30TOIHbIE HCTOUHUKH YHEPTUH;
€) TeoTepMalIbHbIC JICKTPOCTAHIINH;
) COJIHEYHBIE AJIEKTPOCTAHIINH;
3) BETPOBBIE JIEKTPOCTAHIINN;
1) UCIIOJIb30BAHHE MOPCKHUX BO30OHOBIISIEMBIX PECYPCOB.
10. BogopoiHast 2IeKTpOoIHEpreTHKa
11. TPAHCIIOPT DHEPI'UU:
a) TPAHCIIOPT PHEPTUHU B HACTOSIIEM U OyIYIIIEM;
0) TpaHCcOpT HE(PTH, ra3a u yris;
B) TPAHCIIOPT TEIUIOTHI, BOAOPOA, SIIEPHOTO TOTUINBA,;
12. TPAHCIIOPT DHEPI'MU:
a) TPaHCHOPT AJIEKTPUUYECTBA;
0) nepefaya SHEPrUy MpH MOBBILICHHOM HanpsbkeHuu. JIuaun snexkrponepenay (JIDII).
B) mepezaya SHepruu 6e3 MpoBOJIOB;
I') CBEpXIPOBOSIINE JTMHUU dIIEKTporepeiad
13. DJIEKTPOSHEPI'ETUKA:
a) fIIeKTposHepreTuka B Poccuu;
0) MpUMEHEHHE AIEKTPUUECKON SHEPTUU B HAPOJIHOM XO351CTBE;
B) MOTpeOICHNUE HIIEKTPUUECKON SHEPTUU
T') IOHATHE 00 O0BETMHEHHOU AJIEKTPOIHEPTETHIECKOMN CHUCTEME;
MPEeUMyIIecTBa OObETUHEHNS YIHEPTETHUECKUX CUCTEM.
14. BJIMSIHUE TEXHUKU U SHEPTETUKU HA BUOCDEPY:
a) HHEepreTUKa 1 OKpyKarolias cpesa.
0) pa3BuTHE YHEPTreTUIECKON TeXHUKHU. Ee BiusiHue Ha YemoBeYecKoe 00IecTBO U
OKpYXaroIyro cpeny. Jxosorud. OxpaHa IpupoJIbl;

5.2. IlepeuyeHsb J1a00paTOPHBIX padoT

1. BoabT-aMrepHble XapaKTEPUCTUKH HEKOTOPBIX JIEMEHTOB 3JIEKTPUUECKO 1enn



2. AYX mpocTreiimux 3JIeMEHTOB JIEKTPUIECKOH 1enu

3. AmmiutynHbie U (a30Bble COOTHOILEHUS B LEMSAX IEPEMEHHOI0 TOKa
4. DneKTpU4YECKU Pe30HaHC

5. Tpexdasznubie nenu

6. Ilepexomnsie mporecchl. Penakcannonnsie sisinernst B RLC nemsix

7. HecunycomnanpHble TOKM M HamnpspkeHHs. ['apmoHuueckuii aHamu3. Dnekrpudyeckue RC
GUIBTPHI

8. HennHeiiHble neny ¢ pe3suCTUBHBIMU 3JIEMEHTHI. Brinpsimurtenn
9. HenuneiiHple ey ¢ UHIYKTHBHOCTHIO

10. HekoTtopple MeTO/AbI HM3MEPEHHUI MapaMeTpOB MEMM M CUTHAJIA C HCIOJb30BAHUEM
ocumutorpaga



5.3. Bonpocsl k 3aueTty

1.

o o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

ONEeKTPOTEXHUKA U JIEKTPO3HEPreTHKA. JHEPreTHKa B JKU3HM 4YelnoBeka. OCHOBHBIE

npo0JIeMbl 3JIEKTpO3HEpPreTukU. CTPYyKTypHas CXeMma CHJIOBOM 3JIEKTPOIHEPIETUKH U

9KOJIOTUYECKHE TIPOOIIEMBI.

JIuneiinple snexkrtpudeckue nenu. [lepeMeHHBI TOK. MrHOBEHHOE M aMIUIMTYZHOE

sHaueHus. Paza. Pasnocte ¢a3. ['padmueckoe mpeacraBienue. CpeaHUN TOK.

JelicTByrolee 3HaUeHNE TOKA.

ONEeMEHTHI U NapaMeTpsl JIEKTPUYECKUX LEeNed NEPEMEHHOro Toka. llenb ¢ akTHBHBIM

AJIEMEHTOM. Y paBHEHHE HANIPSKEHUM. Y PAaBHEHHE MOIIIHOCTH.

Ilens ¢ macanbHBIM MHIOYKTHBHBIM 3JIEMEHTOM. YPAaBHEHUS HANPSIKEHUM U MOILIHOCTH

PeanbHas kaTynika UHAYKTHBHOCTH.

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

[TocnenoBarensHoe coeaunenue RLC snemenToB. YpaBHeHHE HanpspkeHUH. BekTopHas

auarpamma. TpeyrojabHUKN CONPOTUBIIEHUH, HANIPSHKEHUHA U MOLIIHOCTEH.

Pe3sonanc HanpsbkeHHMHA. YCIIOBHS BO3HUKHOBEHMS  PE30HAHCA U  OCHOBHBIC

XapaKTEPUCTUKU VIEKTPUYECKOW 1Lenu. YacTOTHBIE 3aBUCHUMOCTH JJIEKTPUUECKHUX

xapakrepuctuk R,L,C- memnm.

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

IIpoBoauMoOCTh. TpeyroJbHUKN TOKOB U IIPOBOAMMOCTEH.

Pezonanc TokoB. MjeanbHbli M peasibHBIA 3JIeKTpUdYeckHid  KOHTYyp. OcobeHHocTH

pe3oHaHca. DHEpreTrKa MpoleccoB B U1€aTbHOM KOHTYpE.

Tpexdaszubie nenu. IlpuHnun nocTpoeHuil MHOrogasHbIX 3JIEKTPUUYECKUX CHCTEM.

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

JUHEHHBIM U (a3HBIM HampsOKeHUsMU. PaBHOMepHass W HepaBHOMEpHas Harpys3ka B

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

Coenunenne «3Be3ga». TpexXIpoOBOAHBIE JJIEKTpPUUYECKUE cUCTEMBI. CUMMETpUYHAs U

HECUMMETpUYHasi Harpy3ka B ¢azax npueMmHuka. [lepexoc ¢a3. OOpbIB B 0JHOM U3

JUHENHBIX MpOoBOAOB. OCHOBHBIE COOTHOIICHHS MEXAy HanpsbkeHHsAMH. KopoTrkoe

3aMbIKaHUE B OJIHOU U3 (a3.

Coenunenue TpeyroabHUKOM. COOTHOILIEHHE MEXY JUHEHHBIMU U (a3HBIMU TOKAMHU.

MormHocTh Tpexdha3HOW CUCTEMBI.

OnexTpuueckas LeNb €  HEIMHEMHBIM  HHIAYKTHBHBIM  3JIeMeHTOM.  Kpusas

HaMarHWYUBaHUS U METJIM THCTEpe3uca KaTyIIKH CO CTalbHBIM cepiedyHukoM. [lotepu

HHEPIUU Ha TUCTEPE3UC U BUXpEeBble TOKU. OCHOBHBIE OCOOEHHOCTH 3JIEKTPOMArHUTHBIX

IIPOLIECCOB B LensX IEepeMEHHOT0 TOKa ¢ HeJWHEHHOW Bebep-aMIepHOI

xapaktepucTukoi.. Karymika ¢ cepiedHMKOM Kak MpeoOpa3oBaTellb CHHYCOUIAIBLHOTO

CUTHAJIa B HECUHYCOUJAJIbHBIMN.

[Tynscupyromee MaruutHoe mnoze. Tpancopmarop. I[lpunuun pabGorel. OcCHOBHBIE

xapaktepuctuku. CamoperynupoBaHue. PexuMm XoJocToro xoga M KOPOTKOTO

3aMbIkaHus. PaboTa mpu Harpyske. ABToTpaHchopmarop.

MammHbl nepeMeHHOro ToKa. Bpamatomeecss MarHUTHoe 1ojie. ACHHXPOHHBIE

nsuratenu. [Ipunuun padotsl. Cronbxkenue. CaMoperyinpoBaHue.

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

portopa. OnHo(a3Hblil ABUTraTens. Brimrouenue tpexdasHoro apuratesns B 0AHO(pa3HYIO

LEIb.

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

OO6paTuMOCTh CUHXPOHHBIX MalIuH. CHHXPOHHBIN IBUTaTEb.

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

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



[TpunuBHBIE U THAPOAKKYMYTHPYIOIIHE HIEKTPOCTAHITUH.

20. OObeuHEHHBIE YJIEKTPUYECKUE CUCTeMBl. AToMHBIC AnekTpocTanmu (ADC).

21. Dxonmoruueckre mpoOIeMbl TPOU3BOICTBA, TPAHCIOPTHUPOBKH U MCTIOJIb30BAHHMS
AIEKTPOIHEPTHH.

22. MI'] -rerepaTtopsl. TepMOAIIEKTPUIECKIE TEHEPATOPHI.

23. TepModMHCCHOHHBIE, TIEKTPOXUMHUYECKHE, T€OTEpPMaJIbHbIE, COJTHEUHbIE T'€HEPaTOPHI
AIEKTPUYECKOU SHEPIUH.

24. BopopoaHasi 1 TepMOsIepHast dIeKTpodHepreTuka. [Ipo6ieMbl U epcreKTUBBI
UCTIOJIb30BaHUSI.

5.3 IlepeyeHb TeCTOBBIX 3aaHUI N0 JUCUMUILIMHE JJIEKTPOTEXHUKA

1. Cpennee, AeiicTByIolIee 3HAYEHHS EPEMEHHOT0 ToKa. KoMIieKCHbIe YHca.
IlepeMeHHbBIH 3JIEKTPUYECKMA TOK. AKTUBHOE M PeaKTHMBHbIE CONPOTUBJIEHHS B LENAX
nepeMeHHOro ToKAa.

1.1 OnpenenuTe aMIUIUTYIHOE U JCHCTBYIOIIEE 3HAYCHUS CHUHYCOUJANBHOIO HAINPSDKEHUS, €CIU €ro
cpennee 3HayeHne U,,=198B.

1.2 Vicxoms 3 BhIpayKCHUSI IIsl MTHOBEHHOTO 3HaueHus Toka i=14,1 sin(wt+n/6), 3amucath BhIpaKEHHS
JUTSL IEUCTBYIOIIETO 3HAYCHUS TOKA B KOMIUIEKCHOM BHJIE.

1.3 Hanmcath BbIpakeHHe 1711 MTHOBEHHOI'O 3HAYEHUS! CHHYCOMJAIBHOT0 TOKA, KOMIIIEKCHAS aMIUIUTYyJa
kotoporo |, =10 e130,

1.4 Konnencatop emkocTbio C MOJKIIIOYEH K UCTOYHHUKY MEPEMEHHOTo Toka. Kak M3MeHuTCs TOK, eciu :
a) TIOAKIIOYHTH MapaJlJIeIbHO €My KOHJIEHCATOp TOH K€ eMKOCTH; 0) BKIIIOYHTH MOCIEI0BATENILHO C HUM
KOHJICHCATOp TOM XK€ €MKOCTH?

1.5 3anmcaTh BhIpaKEHHE [T KOMIUICKCHON aMILTHTY bl ToKa i1= 15 sin wt+m/2)A.

1.6 OnpenenuTh TOK paBHbIA cymMme TOKOB I1= (3+] 4) u i,= (2+]). CymMmMapHbIii TOK MPEACTaBUTH B
MoKa3aTenbHOU (opMe 3alHCH.

1.7 MruoBenHoe 3Hauenue Toka B memu =100 sinot+n/2 A. Haittu ero cpemaHee 3HaueHue 3a: a)
MOJIOBUHY TEeproa, 0) MepruoJi BpEMEeHH.

1.8 MrHOBEHHBIC 3HAYCHHS IBYX [EPEMEHHBIX TOKOB 3a(aHbl ypaBHeHuaMH: i;= 50 sin(ot+0°%) A u i,= 50
sin(wt+90°) A. HaiiTi aHanMTHYECKH BRIP@XKEHHUE ISl CyMMApHOTO TOKA.

1.9 TlocnenoBaTenbHO € JIaMIIOM HakalWMBaHMs BKIIOYEH KOHJEHCATOP NepeMeHHOW eMkoctd. Kak
M3MEHHTCS] HaKaJl JIaMIIbl, €CJIM: a) HE MEHsSI BXOAHOE HANPsDKEHUE YBEIWYUTh EMKOCTh KOH/AEHCATOpa,
0) He MEHSISI EeMKOCTh KOHAEHCATOPa M BXOAHOE HANPsDKEHUE YBEIMYUTH YaCTOTY BXOJIHOI'O CHUTHAJIa

1.10 3C, Bo3HMKaomas MpH BpallleHWHd paMKHd B OJHOPOJHOM MAarHUTHOM TIOJie M3MEHSETCS IO 3aKOHY
e=12sin100t. Ompenenuth : a)ammumutyaHoe 3Hauenune DJIC; 6) neiictByromee 3Hadenue DJIC; B)
NEpUOJ U YaCTOTY TOKA; ') MrHOBeHHoe 3HaueHue JJ1C mpu t=0,01s.

1.11 Kak u3MeHHTCA HHIYKTHMBHOE COMNPOTHUBIEHHE KaTyIIKW HHIYKTHUBHOCTH, €CITM €€ BKJIIOYHUTH B IIETb
MepeMeHHoro Toka ¢ yactotoi 10krm BmMecto 50I'1?

1.12 Kak U3MEHHUTCS EMKOCTHOE CONPOTHBIICHNE KOHJCHCATOPA, €CIIM €ro BKIIOYHUTH B LETb IEPEMEHHOTO TOKa
c gactoroii 10 kI'y BMecTo 50I'a?

1.13 Konmencatop emkocThio C MOAKIIOUEH K HWCTOYHHKY TEPEMEHHOTO Toka. Kak WM3MEHUTCS TOK B
KOHJIEHCATOpe, €CIU: a) BKIIOYHUTH MapajuIeIbHO €My KOHIEHCATOp TOW K€ €MKOCTH; ©) BKIIIOUHTbH
MOCJIeJ0BATENFHO C HUM KOHJCHCATOP TOW K€ EMKOCTH; B) €CJIM KOHACHCATOP MOJAKIIOYUTH K HCTOYHUKY
MOCTOSIHHOTO TOKA TOTO K€ HaINPsKEHHUS.

1.14 K karymike WHIYKTUBHOCTH NPHUJIIOKEHO HAIPsDKEHHWE IIEPEMEHHOro Toka wactorod v=100I'm u
nerictBytonuM 3HaueHneM U=50B mnpm wmakcumansHOM 3HadeHnn Toka |=2,5 A. Omnpenenutsb
MHIYKTHBHOCTb KaTYIIKH ( AaKTUBHBIM CONPOTHBICHUEM KaTyIIKH IPEeHEOpEyb).

1.15 K karymke WHIYKTHBHOCTH npuioxeHo Hampsokenue U=0,3 sin314t. B momenT Bpemenu t=T/2
MTHOBEHHOE 3HaueHue Toka | =0,5A. 3amnmcarh BbIpaKEHHE I MICHOBEHHOTO 3HA4YEHHs TOKa,
MOCTPOUTH TpaMKN M3MEHEHHUS 3THX BEJIMYMH BO BPEMEHH, OINPEACIUTh 3HAUYCHHE MHAYKTUBHOCTH H
PEaKTHBHYIO MOILITHOCTb.

1.16 Tlo pesuctopy comporusicaneM R=200m mpoxomut Tok | =0,75 Sinot A. OnpenennuTh MOIIHOCTb,
aMIUTUTYIHOE W JIECHCTBYIOIEE 3HAYCHHS INaJCHHS HANpPsDKEHUs] Ha PE3UCTOpE, 3alucaTh BbIpaXKEHHUE



MTHOBEHHOT'O 3HAYEHHsI 3TOT0 HAINPSHKCHHS M TMOCTPOUTHh BEKTOPHYIO IHArpaMMy TOKa U HAMPSDKCHUS
s t=0.

1.17.B menp mepeMEeHHOro TOKa MOCIIEI0BATENBHO BKIIIOYEHBI JBa PE3UCTOpa, TOK M3MEHSETCS 10 3aKOHY |
=0,2 sin(628t-n/4)A. TlorpebnsemMass MMH MONIHOCTH P=2,7BT, mpudyeM Ha IEPBOM PE3UCTOPE OHA
cocraBsieT 2/3 Beeit MorHocTH. ONpeneNuTh CONPOTHBIEHUS PE3UCTOPOB, 3aMUCaTh 3aKOH W3MEHEHUS
HAMpPsOKCHUsI Ha KaXXIOM u3 HuX. [IOCTpOMTH BEKTOPHYIO IHAarpamMMmy JUis MOMeHTa BpemeH: t=0 u
OIPEICIUTh IEPHO/T CUTHAJIA.

2. MocaenoBatenbHoe coennnenne R,L,C- ajiemeHTOB. Pe3oHaHCc HANPsIKeHU

2.1 Jina nocnenosarensroif RLC-menu  [okasaTh cHOpaBemlIMBOCTh cooTHomenus U=U;
+U, +Us3 ......

2.2 Jns  Hepa3BETBIECHHOW LENH IEPEMEHHOIO TOKa, COAEpKalled AaKTUBHOE U
peaktuBHble conpotuBieHus R=4oMm, X =150Mm, Xc=120M, omnpeneauTs MOJHOE
COIPOTHUBIIEHUE U TOK B 1enH. Llens HaxoauTcs moja HanpsbkeHueM paBHbM 110B.

2.3 MrHoBeHHOE 3HAUCHHME MPWIOKEHHOr0 K Iend Hampsbkenus U= 310 sinot.
Onpenenuth TOK, JNEHCTBYIOIIEEe 3HAUYCHUE HAIPSIKCHHs, aKTUBHYIO, PEaKTHBHYIO H
MOJIHYEO MOIITHOCTH HepasBeTBieHHO# R,L,C- nenu, ecnmu R=4om, X =70om u Xc=100M.

2.4 B Hepa3BeTBICHHYIO SIEKTPUYECKYIO IEMb MEPEMEHHOr0 TOKAa C HalpsHKEHHEM
110B nmpu uactore 50I'mBKiItOUEHA KaTyllka ¢ MHAYKTUBHOCTbIO 9IMI'H M aKTUBHBIM
conpotuBieHueM 40m. Onpenenuts UHIYKTUBHOE CONPOTUBICHHUE KATYIIKU, MaJcHUE
HampsDKCHWST  HA aKTUBHOM W PEAKTUBHOM 4YacTAX KaTYIIKH, a TaKXKe DHEPrHIio,
notpediseMyo 1enbio 3a Bpems S0c.

2.5 Jlis  Hepa3BETBIEHHOM IEeNM MEPeMEHHOTO TOKa OMNpPENeIUTh AaKTHUBHYIO,
PEaKTHBHYIO U TIOJHYIO MOIIHOCTH, KOX(Q(PHUIMEHT MOITHOCTH. M3BECTHBI aKTHBHOE M
UHAYKTUBHOE conpoTuBieHus R=X|=30wm, a Takke naJieHle HANpsHKEHUs HA aKTUBHON
gactu nemnu Ug=60B.

2.6 K HCTOYHMKY NEpeMEHHOro TOKa TOJKIIYEH PE3UCTOP C IOCIEI0BATEIBHO
BKJIFOUEHHBIM KOHJeHcaTopoM. Kak M3MEHHUTCS TOK B LIETIH, €CIIU: a) MOCJIEI0BATEIbHO
MOJIKJIFOYAeTCsl KaTylllka WHAYKTHUBHOCTH; 0) 3akopaumBaeTcs koHjeHcaTop? Kak mpu
3TOM U3MeHsieTcs (Da30BbIN CIBUT MEXKYy TOKOM U HaIlpshDKEHHEM?

2.7 B nepasserBiennoit R,L,C — nenu Beimonnsiercs ycioBue X > Xc. [loctpouts B
o0meM BUIE BEKTOpPHYIO auarpammy. Kak oHa HM3MEHHUTCS, €Cld 3aKOPOTHTH: a)
KaTyIIKy UHAYKTUBHOCTH, 0) pe3uctop?

2.8 MoXHO 1M 3aMEHHTh WHIAYKTHUBHOCTh L u emkocth C 0JIHOI 5SKBUBaJICHTHOM
WHTYKTUBHOCTBHIO?

2.9 Nmeetrcs nu pa3nuuve B NMpUMEHEHMHM 3akOoHOB Kupxroda s MrHOBEHHBIX H
JEHCTBYIOLIMX 3HAYEHUN TOKOB U HAPSHKEHU?

2.10 Tlouemy mnocTpoeHME BEKTOPHOH  JMAarpaMMbl  IIOCIEIOBATENBHON  IIENH
PEKOMEHIyeTCsl HAUMHATH C BEKTOpa ToKa?

2.11 Karymka ¢ MHIyKTHBHOCTBIO L M aKTHBHBIM CONpPOTHMBIEHHEM R coemnuHeHbI
MOCIIEZI0BATENBHO C KOHJAeHcaTopoM eMkocTd C, M 3Ta Lelb NOAKII0YeHa K UCTOUHUKY
IIEPEMEHHOT0 TOKa, IIpu HEKOTOpOH YacToTe B LIENU HACTYIHJI PE30HAHC HAIPSKEHUM.
Kak omnpenennTs MOMEHT pe3oHaHca B Lienu?

2.12 B nocnenosarensuyo R,L,C- mens BkimrodeH ammepMerp. UTo TOKakeT mpHOOp,
€CIIM MPU U3MEHEHUH YacTOThl MUTAHUS MPU L= Lo B LEeNU HacTynui pe3oHaHc? Kak
M3MEHUTCS TOKa3aHue aMIlepMeTpa MpHU: a) NMpu 3akopayuBaHuu R ; 6) 3akopaunBaHuUU
C; B) 3akopaunBanuu L. Kak uamMeHuTcs npu 3ToM notpebiasiemast MOITHOCTh?

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



2.14 Kak onpenenuth MHIyKTUBHOE U AKTUBHOE CONPOTHBICHUS KATYIIKH, MCIOJb3Ys
PEKUM pe30HAHCA HAPSIKEHU?

2.15 Kakoii Bux GyayT UMeTh pe30HaHCHBIE KPHMBBIE, €C/IU Hocinenosatensayio R,L,C —
Lenb MUTAaTh NMEPEeMEHHBIM TOKOM HE OT ucTouyHuka HampsbkeHus (Ug=const), a ot
uctounuka toka (l,=const)?

2.16 Kak u3MeHHUTCS EPUOJ M 4ACTOTA COOCTBEHHBIX Konebanuii LC- koHTypa, eciu ero
WHAYKTUBHOCTh YBEJIMYUTH B 10 pa3, a eMKOCTh YMEHBIINUTH B 2,5 pa3za?

2.17 Kax nosnuseT yBeluueHHE aKTHBHOIO CONPOTUBJIEHHS HA PE3OHAHCHBIE KPHUBBIE B
nocnenoBareasHoM R,L,C — koHTYype?

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

3.1 ITocTpouTs B 00111€M BHJI€ BEKTOPHBIE JHArPaMMbl TOKOB M HAIPSDKCHHUM TS
IapaJuIEIbHbIX COCAUHEHUN:
a) pesucropa R u xarymku uaayktuBHOCTH (LK, R);
0) pe3uctopa R u kongencaropa C ¢ mocieaoBaTebHO COSTUHEHHBIM PE3UCTOPOM Ry;
B) KaTywmku uHAYKTUBHOCTH ( Ry, Li) u xonnencaropa C.
3.2 Uneanbnas karymka uHAYKTUBHOCTH (R=0) 1 xonaeHcarop C coeqMHEHBI MapaieIbHO
U TIOJIKJTIIOYEHBI K MCTOYHUKY NepEMEHHOro Toka. [Ipu HEKOTOPO#t 4acToTe L UCTOYHUKA
MUTAHWS B IETIA HACTYIHJI PE30HAHC TOKOB. UeMy paBeH TOK B HEPA3BETBICHHON YacTH
nenu? Kak onpeaennts MOMEHT pe3oHaHca?
3.3 Hns  paserBiaenHoit RLC-menm  SKcrepuMEHTaIbHO —JOKa3aTh  CIIPABEIIMBOCTD

coorHomrenust /=1 + 1, + ...

3.4 CymecTtByloT 1M (U3MUECKM B KaXIOHM U3 MapaUlelbHbIX BETBEH AaKTUBHBIA MU
pPEaKTUBHBIN TOKH?

3.5 K HCTOYUHMKY TEepeMEHHOro TOKa MPHUCOCIUHEHbl MapajjielbHO  aKTUBHOE
conportuBiienne R u mHayktuBHOoe X =2.160M. Omnpenenutsb conpoTusieHue R, eciau
o0muii ToK B 2 pa3a 60blIe TOKa UHIYKTUBHOW BETBH.

3.6 B nenu U3 mapayuiebHO COETMHEHHBIX aKTUBHOTO CONIPOTUBIICHUS R, mHIykTHBHOCTH L
u emkoctd C Toku cooTBeTcTBeHHO paBHbI 120, 150 u 40A. Beruncnutb obumii Toxk u
KOA((HUIIMEHT MOUTHOCTH /7Sl BCEH LIeTH.

3.7 Ilpn KakuxX yCIOBHMAX YacTOTa PE30HAHCA TOKOB COBIAJAET C YacTOTOM pe3oHaHca
HaNpsHKEHU?

3.8 Ilpu KakuxX yclIOBUSAX M COOTHOLICHUSAX MEXIY IMapaMeTpaMy MapaieIbHOro KOHTYpa B
HEM HEBO3MOKEH PEXXHM pe30HaHca?

3.9 Yro Takoe COOCTBEHHBIH Pe30HAHC HHAYKTUBHOCTH?

3.10 a) ['1e ucnonb3yeTcs sSBICHUE PE30HAHCA TOKOB?

6) IToTpebisieTcst 11 SHEPTHsI KOHTYPOM NPH PE30HAHCE TOKOB, €CIIU KOHTYP HE

MUMEET aKTUBHOT'O CONPOTUBIICHUSA?

B) Kak n3menurcs oluiee cConpoTUBICHUE KOHTYpa MPU YMEHbIIEHUH aKTUBHOTO

COINPOTHBIIEHUS KaTyIIKU HHAYKTUBHOCTH B PEKUME pPE30HAHCA TOKOB?

3.11 ITocTponTh YaCTOTHYIO 3aBHCHMOCTB ITOJTHOTO COMPOTUBICHUS Zyonrypa= T(V). Cumrarts,

YTO aKTUBHOE CONPOTUBIIEHUE KOHTYpa PaBHO HyNM0, a L 1 C smeMeHTbI BKIIOUEHBI

HapaebHo.

3.12 a) KakoBbl XapakTepHble OCOOEHHOCTH PeXHMa Pe30HaHCa TOKOB?

6) Kakumu npubopamu npotiie Bcero 3auKCUpoBaTh COCTOSHUE PE30HAHCa B
napajuIeJIbHOM KOHTYype?

4.Tpexdasnnbie nenu. Coennnenue” 3se3na”



4.1 Onpenennts MraoBennsle 3HaueHus DJIC B gazax A u B cuMmeTpuuHoii TpexdasHoit
cucremsl, eciu B (haze C »11c paBHA HYIIIO.

4.2 BelpasuTh B TOKa3aTeldbHOH M anredpamueckoil  ¢opmax kommiekcHble DJ[C
CUMMETPUIHON Tpex(ha3HOU CHCTEMBI, TPUHSB HAYAIbHYIO (ha3y paBHOU 1/2 B daze A.

4.3 B xakux ciIy4asx IIPUMEHSAT Ha NPAKTHKE TPEXIMPOBOJHYIO CHCTEMY ISl IPHEMHMKOB
SHEPIruH, COEMHEHHBIX 3BE3101?

4.4 Kak M3MEHATCS TOKM B TPEXIPOBOIHOM CHCTEME IIPU OOPBHIBE OJHOIO U3 JIMHEMHBIX
MPOBOIOB?

4.5 Kak M3MeHATCA TOKH B TPEXIPOBOJHON CHCTEME IIPU KOPOTKOM 3aMBIKAHUM OJHOM W3
¢baz?

4.6 K tpex(asHoli ceTH MNOAKIIOYEHA PaBHOMEPHAs HArpy3Ka, COCIMHEHHAs II0 CXEME
“3pe3na”. Ammnepmetp BkItoueH B (pa3y C. Kak u3MeHsTCs ero mokazaHus Ipu oOpbIBE B
daze A?

4.7 O6bacHUTB, 1OYEMY B HEHTPaJbHOM MPOBOAE  YETHIPEXIIPOBOIHONW CHUCTEMBI HE
YCTAHABJIMBAIOT MIPEIOXPAHUTEIIb U CEUEHUE €r0 MEHbIIIE CEUEHUS JIMHEHHBIX TPOBOIOB.

4.8 TosicauTh, mouyemy Tpex(asHblil JBUraTelh MOKHO BKIIOYATh B Tpex(asHylo ceTh 0e3
HEHUTpaIbHOTO MpoBOaa?

49B ¢asax A, B u C  npueMHHMKAa DSHEPIUH, MHOIKIIOYEHHOr0 K Tpex(asHoii
YEeTHIPEXIIPOBOAHON CETH, JACUCTBYIOIINE 3HAUEHHUS TOKOB COOTBETCTBEHHO paBHBI 10,
30 u 5A.Onpenenuts TOK B HEUTpaIbHOM IPOBOJIE, €CIIM Harpy3Ka aKTUBHAS.

4.10 Jns tpexda3Hoii, TPEeXIPOBOJAHON CUCTEMbI (COCAMHEHHME «3BE3/1a») J10Ka3aTb

CIIPaBCAJIMBOCTb COOTHOIICHUA U,7 = \/§U¢

4.11 ITpoIeMOHCTPUPOBATH SIBJIEHUE TlepeKoca (as.

5. Tpexdasnbie nenu. CoenHeHne “ TpeyroabHUK®.

5.1 Onpenenuts nMuHElHbBIE TOKK U TOJIHYIO TOTPEOISEMYIO MOIIHOCT IIPUEMHUKOM
SHEPTUH OT UCTOYHMKA TPeX(Pa3zHOro TOKA C IEHCTBYIOIIUM 3HAYEHUEM JIMHEHHOTO
HanpsbkeHus 127B, ecnu nonHoe conpotuBienue (assl cocrapisetr 490m. [IpruemMHuk
SHEPTUH COEIUHEH IO CXeME * TPEYrOJIbHHUK .

5.2 Bo CKOIBKO pa3 BO3PACTyT JIMHENHBIE TOKH, ECITM IPMEMHHK SHEPTUHU MEPECOETMHUTE
CO CXEMBI 3B€3/Ibl HA CXEMY TPEYTOJIbHUK?

5.3 Jlna tpexdaszHoii cUCTeMBbI (COEIMHEHHE «TPEYroJbHHK») NOKa3aTh CIPABEILIHBOCTh

cootHoueHust |, = \/§ |¢ .

5.4 Jluneiinple  HampsoxkeHuMs —TeHeparopa paBHel  380B.  IlpueMHMK — coequHEH
TPEYroJIbBHUKOM ¢ conpoTuBiieHusaMu 6, 6 u 12 Om. CompoTuBieHHS TPOBOJIOB
OJMHaKOBHI U paBHBI | OM. OnpenenuTh GpasHble U TMHEHHbIE TOKU PUEMHHUKA.

5.5 B TpexdasHyo cerb ¢ AEHCTBYIOIIMM 3HAYEHHEM JIMHEHHOro HampsokeHus 120B
BKJIFOYEHBI JIaMIIbl HAKAJIMBAHUS, COCUHEHHBIE 110 CXEME TPEYIOJBHUK C PAaBHOMEPHOU
Harpyskoil. [Torpebnsemas mouiHocTh cocTtaBisger P=3,6 kBt. Onpenenuts yucio jamn
B KaX/101 (haze, eci MOIIHOCTh KaX 101 1aMiibl paBHa 40BT.

5.6 Tpu KaTymkm WMHIYKTUBHOCTH, Ka)kJas C aKTHBHBIM compoTubieHHeM 1,5 OM u
MHAYKTUBHBIM 2 OM, NpUCOEIMHEHBI TPEYTOJIBHUKOM K TpeX(a3HOU CeTH ¢ JIMHEWHBIM
HanpspkenneM 220 B. Bprumcnuth (asHble U JMHEHHBIE TOKH, a TaKXe aKTHBHYIO
MOIITHOCTE BCEH IIEIIH.



5.7 ®a3pl npHEMHMKA COEIUHEHBI TPEYTOILHUKOM M MMEIOT PABHOMEPHYIO Harpysky. Kak
U3MEHATCA (a3Hble TOKH U HAIPSDKEHUS, €CIIH MPOoU30Ies 0OpbhIB OJTHOTO U3 JIMHEHHBIX
MPOBOIOB?

5.8 O6moTKM  Tpex(azHOrO CHMMETPUYHOTO TIEHEPATOpPa COCAMHEHBI IO  CXEME
TpeyroiabHUK. UeMy paBeH TOK B 0OMOTKax reHeparopa?

5.9 K tpexdasHoii ceTw mopkiIOYeHAa PaBHOMEpHAs HArpy3ka IO CXEME  TPEyroJbHUK.
AwmmnepMmetp BkIItoueH B a3y C. Kak usmeHsTcs ero nmokasanus npu oopsise B gaze A?

5.10 PaBHOMepHast Harpy3ka CoeIMHEHA 110 CXEME TPEYIOJbHUK, U K HEH C ITOMOIIBIO
kalens moABeleHO TpexdazHoe HampspkeHue, no ¢uinaM kKabemis MpoXOoAsT JUHEHHbIE
toku. Co3aaercst 1 BOKPYT Kalelss MarHuTHOE 1osie?

5.11 3anucaTth COOTHOWIGHUS MeEXAy (a3HBIMH M JMHEHHBIMU TOKaMH IIpU
coequHEeHNH (a3 IpPUEeMHHUKA [0 CXEME TPEYTOJIbHUK.



JIucr BHECeHHUS N3MEHEeHM il
JIOTIOJTHEHUS ¥ U3MEHEHUS B pab0vyI0 IPOrPaMMy JTACIIUTLTAHBI

Ha 2018/2019 yuebHbIii TOJ

1. Choucok nureparypbl OOHOBJEH Y4YeOHBIMH U Yy4eOHO-METOJAMYECKHMHU H3JAAHUSMU,
JJIEKTPOHHBIMU ~ 00pa3zoBaTelIbHBIMU  pecypcaMu. (OOHOBIEH NEpeYeHb COBPEMEHHBIX
npodeccuoHaIbHBIX 0a3 JaHHBIX M UH(POPMALMOHHBIX CIPABOYHBIX CHUCTEM M COTJACOBAH C

Hayunoii 6ubnuorexoit KI'TIY um. B.I1. AcradneBa.
2. OOHOBJICH MEPEYUCHB JIUIIEH3HOHHOTO TPOrPAMMHOT0 00ECICYCHUSI.

3. B Qona oO1EHOYHBIX CPEICTB BHECEHbl W3MEHEHUS B COOTBETCTBUM HpukazoM «O0
yrBepkaeHnn [lomokeHust o (OHIE OIEHOYHBIX CPEACTB Ui TEKYHIero KOHTPOJIS
yCIIEBAEMOCTH, MPOMEXKYTOYHOW U WUTOTrOBOM (rOCYIapCTBEHHOW HTOTOBOM) aTTeCTallUU» OT

28.04.2018 Ne297 ().

Pabouas nporpamma nepecMoTpeHa u 0jo0peHa Ha 3acelanuu Kadeapbl
23.05.2018, npoTtoxon Ne 8
Pabouas nporpamma nepecmotpena u oj1006peHa Ha 3acenqanuu HMCC

23.05. 2018, mporokon Ne 8

BHecenHble H3MEHEHUS YTBEPK A0

A

W.o. 3aB.kadenpoit < C.B. bopTHOBCKHI

[Ipencenarens HMCC(H) Z C.B. boptHOBCKH#




JIucT BHeceHUSI H3MEHEHU

JlononHeHus 1 u3MeHeHus padbodeit mporpamMmbl Ha 2018/2019 yueGHBIHM rox

B pabouyto nporpaMmy BHOCSITCS CIASAYIONTNE H3MCHCHHS:

1. Ha tutynsHom smcte PIIJI u ®OC u3MeHeHO Ha3BaHWE BEJOMCTBEHHOM NMPUHAJJICHKHOCTH
«MHHHUCTEPCTBO HAyKM M BBICHIETO OOpa30BaHUS» Ha OCHOBAaHWW TPHKAa3a «O BHECCHUH
n3menenuit B ceenenus o KI'TTY um. B.I1. AcradgreBay ot 15.07.2018 Ne 457 (m).

BHeceHnnble U3MeHEeHUS YTBCPKAAO

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




JInct BHeCeHUSI U3MEHEHU
JIOTIOJTHEHUS U U3MEHEHUS B pab0UyI0 TPOrpamMMy THACIUILTAHBI
Ha 2019/2020 yueOHbIi TO

1. Choucok mnureparypbl OOHOBJICH Y4YEOHBIMH U Y4eOHO-METOJAMYECKUMHU W3/IaHUSMU,
JJIGKTPOHHBIMU ~ OOpa3oBaTeNbHBIME  pecypcamMu. (OOHOBIEH TIEpEeYeHb COBPEMEHHBIX
npoeCCHOHANBHBIX 0a3 JaHHBIX U WH(POPMAIMOHHBIX CIPABOYHBIX CHUCTEM M COTJIAaCOBaH C

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

2. OOHOBIIEH TepeueHb JTUICH3HOHHOTO POTPAMMHOTO 00ECTICYCHHUS.

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3aceiaHuu Kadeapol
08.05.2019, nporokon Ne9

Pabouas nporpamma nepecmoTpeHa u oodpena Ha 3acenanun HMCC
16.05. 2019, npoTokoi Ne 8

BHeceHnnble U3MeHEHUS YTBCPIKAAO

W.o. 3aB.kadempoit 2 C.B. BopTHOBCKH#

[Tpencenarens HMCC(H) 7 C.B. bopTHOBCKUI






JIncTr BHeceHUs H3MEHEeHU I

JlomioHeHUs: U I3MEHEHHSI B pab04yI0 IPOrpaMMy TUCITUTUTHHEL
Ha 2020/2021 y4eOHbIii TOA

B nporpaMmy BHOCSITCS CHEAYIOLINE U3MEHEHUS:

1. OGHOBJIEHBI THUTYJIbHbBIE JUCTHI paboyeil mporpaMmel, (OHAA OLUEHOYHBIX CPEICTB B
CBA3M C M3MEHEHHEM BEJOMCTBEHHON IPUHAUIEKHOCTH — MMUHHCTEPCTBY IPOCBELICHUS
Poccuiickoit @enepanuu.

2. O6nHoBieHa u cornacoBana ¢ Hayunoit OmGmuotexoir KITIY um. B.II. Acradnena
«Kapra nureparypHoro oOecneueHus (BKJIIOYas SJIEKTPOHHBIE PECypCHl)», CoAepKamas
OCHOBHYIO M JIOTIOJIHUTENbHYIO JINTEPATYPY, COBpEMEHHBIE podeccuoHalbHbIe 0a3bl JaHHBIX U
UH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. ObnoBnena «Kapra marepuaabHO-TEXHMYECKOW 0a3bl AUCHMILTUHBI», BKIIOYAIOIIAS
ayIUTOPUM JJI TPOBEIACHMS 3aHATUH JIEKIIMOHHOTO THIA, 3aHATUH CEMUHApCKOro THIIA,
KYpPCOBOTO MPOEKTHUPOBAHUS (BBIMOJHEHHS KYPCOBBIX Pa0OT), TPYNIOBBIX U MHIWBUIYaTbHBIX
KOHCYJIbTallMM, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUHOMN aTTeCTalluu, TIOMEILEHUS
IUIsL camocTosTeNbHOM paboTel oOyvarommxcs B KITIY wum. B.IL. AcradbeBa) u kommiiekc
JMIEH3UOHHOTO U CBOOOIHO pacpoCTPaHsIeMOro MPOrpaMMHOI0 00eCTIeYeHMS.

[Tporpamma nepecMoTpeHa u ogo0pena Ha 3aceganuu kadenpst Tull

«06 »_ 05 2020 r., mporokos Ne _5

BHeceHHble H3MEHEHUSI YTBEPKIAKO:

3apenyrouuii kadenpoit 2o C.B. bopTtHOBCKMI

Ono6peno HMCC(H)
WucTuTyTa MaTteMaTtuky, (GU3NKU 1 UHPOPMATUKHI

«20»_05 2020 ., mpotokon Ne _8

%

IIpencenarens a7 C.B. bopTtHOBCKMIi




3.3. YYEBHBIE PECYPCbI

3.3.1. Kapra aquTeparypHoro odecrne4eHust 11 CHUILTAHbBI
(BKJII0Yas DJIEKTPOHHbIE pecypchl)

DICKTPOTEXHUKA

st oOydyarommxcsi 00pa3oBare/JibHOH MPOrpaMMbl
VYporens OakanaBpuara, 44.03.05 Ilegarornueckoe oOpazoBaHue

(Yka3arp ypoBEHb, KOJ 1 HAUMEHOBaHUE HAIIPABJICHUS IOJATOTOBKH, )

®dusuka u Texnogorus, oysas Gopma

(yxazatb npoduis/ Ha3BaHUE POTPaMMBI U POpMY 0O0YUEHNs)

HaunmenoBanue

MecTo xpaHeHust/ 3J1eKTPOHHbIH
aapec

KoJ1-Bo 3x3emnisipoB/
TOYeK JA0CTyIAa

OcHOBHasl TUTEpaTypa

JKaBoponkoB, Muxamn AHaToIbeBUY. OJIEKTPOTEXHMKA U d3jiekTpoHuka |[Tekct] :
yuebHoe nocobue / M. A. J)KaBopoHKOB. - 2-¢ u3s., crep. - M. : U1 "Axagemus", 2008.
- 400 c. - (Bsicmiee npodeccruonanpHOe 00pa3oBaHUE).

Hayunas Gubnuoreka

20

OnextpotexHuka [Tekct] : yueOnoe nocodue / B. I'. I'epacumos, X. 3. 3aiiaens, B. B.
Koren-/lanun [u np.] ; pen. B. I'. I'epacumosa. - M. : Beici. mik., 1983. - 480 c. : ui.

Hayunas Gubanorexa

43

EBcrokoB, Anekcanap AxapeeBud. DnekTpoTexHuka [ Tekcr] : yuebHOe nmocobue mo
¢u3. coen. uist cTyneHToB nel. uH-ToB / A. A. EBctokoB. - M. : IIpocsemienue, 1979. -
248 c. : ni.

Hayunast 6ubnuoreka

15

KpaBuyk, [[.A. Dnekrporexnuka u snekrponuka / J[.A. Kpasuyk, C.C. CHecapes ;
MuHnuctepcTBo oOpasoBanus W Hayku P®, FOxHbIi denepanbHblii YHUBEPCUTET,
MHKeHepHO-TeXHOIOrnueckass akagemusi. — Taranpor : MzparensctBo IOxHOrO
¢denepanbHoro ynusepcurera, 2016. — Y. 1. — 111 c. : cxem. — Pexxum gocrtymna: 1o
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=493215

OBbC «YHuBepcurerckas
O6uOIMOTEKa OHIANH»

NunuBunyanbHbIi
HEOTPAaHWYEHHBIN TOCTYI

JlononHUTEBHAS IUTEpATYpA

3emisikoB, B.JI. Dnekxtporexnuka u snekrponuka / B.JI. 3emnskoB ; PenepanbHoe
areHTCTBO 1Mo oOpazoBaHuio Poccuiickoit denepanun, denepabHOE TOCYIaPCTBEHHOE
o0pa3oBareNbHOE yUpexkIEHUE BBICIIErO MpodeccHoHanbHOro oopa3osanus "HOKHBIHM
¢denepanbHblii yHUBepcUTeT", DakynbTeT BHICOKUX TeXHONOruil. — PocroB-Ha-/lony :
W3narensctBo HOxHOTO (henepanbHoro ynusepcurera, 2008. — 304 c. — Pexum
noctyna: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=241108
(mara obpamenus: 09.10.2019). — bubanorp. B KH.

ObC «YHuBepcuTeTcKast
OnOIMOTEKA OHJIAIHY

NunuBuyanbHbIn
HEOIPAaHUYEHHBIN TOCTYI

50




DNEKTPOTeXHUKA U MeKTpoHuka [Tekct] : yueOnuk / pen. b. W. Iletnenko. - 3-¢ u3g.,
ctep. - M. : Akanemus, 2007. - 320 c. - (Beiciiee nmpodeccrnonanpaoe 00pa3oBaHue).

Hayunas Gubanorexa

["anbnepun, Muxann BraguMupoBud. DJIEKTPOTEXHUKA U AJeKTpoHUKa [Tekcr]
yuebnuk / M. B. I'aneniepun. - M. : ®OPYM ; [b. m.] : UHOPA-M, 2007. - 480 c. : ui.
- (ITpodeccuonanpHOE 00pa3OBaHKE).

Hayunas Gubnnorexa

OnextporexHuka [TekcT] : y4yeOHHMK JUIsl CTYyAEHTOB HE3JIEKTPOTEXHUYECKUX CIELl.
By30B / X. D. 3etinens, B. B. Koren-/lanun, B. B. KpeimoB [u. ap.] ; pea. B. T.
['epacumosa. - 3-¢ u3., nepepad. u gom. - M. : Beicur. mik., 1985. - 480 c. : u.

Hayunas 6ubnuorexa

OnexrporexHuka [ Texct] : yueonuk mis [ITY / A. 4. uxun, H. M. benoycosa, 10. X.
[TyxsisikoB [u. 1p.] ; pen. A. S. llluxuna. - 2-e u3a., crepeorur. - M. : Beicur. mk., 1991.
- 336 c. : u.

Hayunas 6ubnmnorexa

I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHBIC CUCTEMBI U npoq)eccnona.nbﬂme 0a3bl JaAHHbIX

["apanT [D7eKTPOHHBIN pecypc]: nHPOPMAIMOHHO-TIPABOBOE 00CCIICYCHHUE : CIIPAaBOYHAS
rpaBoBas cucteMa. — Mocksa, 1992— .

Hayunas 6ubnuoreka

JIOKaJIbHasA CCTh By3a

Elibrary.ru [DnekTpoHHBIH pecypc] : 3JeKTpoHHAs OMOIMOTEYHAs CUCTeMa : 0a3a JaHHBIX
COZICPXKHT CBEICHHS 00 OTEUSCTBEHHBIX KHUTaX M NEPUOJMYECKUX M3IaHHUAX 1O HAyKe,
TEXHOJIOTHH, MeJUIHE U 00pa3zoBanuto / Poc. uadopm. mopran. — Mocksa, 2000— . — Pexxum
nocrymna: http://elibrary.ru.

http://elibrary.ru

CB0OOIHBIN TOCTYTI

https://icdlib.nspu.ru/

East View : yauBepcaibHble 0a3bl JaHHBIX [ DIIEKTPOHHBIN pecypc] :mepuoarka Poccuu, https://dlib.eastview.com/ WHuBH Ty abHbIH
Ykpauns! u ctpad CHI' . — Onekrpon.gan. — 000 UBUC. — 2011 -. HEOTPaHWYECHHBIM JOCTYII
MexBy30BcKast 31eKTpoHHas oubiroTeka (MOB) WHnuBuyanbHBINA

HEOTPaHWYECHHBIN JOCTYII

CormacoBaHo:
[maBHBIN OUOIHOTEKAPD |/ "~ +| doprosa A.A.
(TOIDKHOCTB CTPYKTYPHOTO MoJpasfieNieHus)  (TOIIHCh) (®amunus 1.0.)

o1




3.3.2. Kapra maTepuaJIbHO-TeXHHUYECKON 0a3bl TUCHUILTHHbI

Ayauropus

Oob6opynoBanue
(HarJasiAHbIe TOCOOHUS, MAKEThI, MO/IeJIN, JJa0opaTopHOe 000py10BaHMeE,
KOMIIbIOTEPbI, HHTEPAKTUBHbIE I0CKH, IPOEKTOPHI, IPOrPaMMHOe
obecrieyeHmne)

JUIS TPOBEJICHUS 3aHATUH JICKIIMOHHOT'O THIIA, 3aHATUI CEMUHAPCKOT0 THIIA, KypCOBOTO
IIPOEKTUPOBAHHUS (BBIIOIHEHUS KypCOBBIX padOT), IPYIIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALIUMI,
TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTECTallK

660049,
Kpacnosipckumii
Kpai,

r. KpacHosipck,
yiu. [lepencona 7

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

(xoprmyc Ned),

No 2-11

660049, MapxkepHast J10cka-11IT., 3JeKTPONPHOOPHBIA IMIUT-5IIT., OJOKH 10
KpacnHosipckuii cOOpKe IEKTPHUECKUX IeTel-81IT., MPoBOAa

Kpaw, T.

Kpacnosipck, yo.
Ilepencona 7

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

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

660049,
KpacHosipcknii
Kpai,

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

Konup-1mr

660049,
KpacHospckuii
Kpau,

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




CaMOCTOSITEIILHOU
paboThI




