[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:
(®WO: EmenbsHos Cepreii [eHHafbeBNY

JIOMKHOCTb: PeKTop MWWHOBPHAY KW POCCUI
[ata nognucanms: 08.10.2022 20:55:18

YHWUKanbHbI MPOrpaMMHbIA KIKOY:
Sba7d3e34c012ebad i d0edc R EACRAYIRHOS; FOCYABNETBEHHOE BIO/pKETHOe 06pasoBaTebHOe
bICLLErO O6pa3OBaHI/IFI

«HOro-3anafHblii rocyAapcTBEHHbI YHUBEPCUTET»

Kacheapa «3neKTpocHabXeHme»

YCTOMUYMBOCTb Y3/10B Harpysku

MeToan4yecKme yKasaHnsa Nno opraHn3aumm camocToATeIbHOM PaboThl
obyuvatowmxcs HanpaneHus noarotoBkn 13.03.02 «OneKTpo3HepreTuka
N 3NIEKTPOTEXHUNKA

Kypck 2022



YK 621.311

CocTaBuTe/lb KaHA. TeXH. HayK, AoueHT B.H. Ansbbes

PeLeH3eHT
KaHamaat TeXHNn4Yecknx Hayk, goueHT O.M.JlapuH

YCTOMYMBOCTb Y3/10B HArpy3Ku: MeToAnYecKne yKasaHusa Mo opra-
HU3aLUnKM CaMOCTOATENbHOW paboTbl 00yYaloLWMNXCA HanpasaeHNs
noarotoBkn 13.03.02 «31eKTPO3IHEPreTUKa v 3MIeKTPOTeXHUKa»/
KOro-3an. roc. yH-T; coct. B.H.Ana6beB; Kypck, 2022. 24 c.

[MpuBefeHbl CTPYKTYpa, METOANKN peann3alum caMoCTOATEIbHOM
paboTbl, 3a4aHnA, BOMPOCHI 415 NOATOTOBKU K 3aWuMTe UHAUBUAYaSb-
HOro 3a/laHna Ha CaMOCTOATe/IbHY0 paboTy. NpeacTaBieHa MeToAMKA
NMPUMEHEHNS KPeaUTHO-PENTUHTOBOW CUCTEMBI.

[MpefHa3HayeHbl A8 CTYAEHTOB BCeX (POpM 00y4veHUSA Harpas-
NEHNA NOATOTOBKM DNEKTPOIHEPTeTMKA N ANEKTPOTEXHMKA.

“leKCT nevartaeTcsl B aBTOPCKOW peaakLum

MoanmncaHo B neyatb dopmat 60x84 1/16. bymara ogceTHas.
Yen. neu. . . Y4.-nu3g.n. . Tvpax 30 ak3. 3aka3/*/becnnaTHo.
KOro-3anafHblii rocyapCTBEHHbIN YHUBEPCUTET.

305040, r. Kypck, yn. 50 net Okts6ps, 94



[\

N D W

Conepxanue

OO0mme CBEACHUSL. . :

CTpyKTypa caMmOCTOATENBbHOR pa6OTI>I . e
MertoarKa peain3atuy cCaMOCTOATEIBHOMN pa60T51 1o Hsyqumo
TEOPETUYECKOIO Kypca .. : e
MertoarKa peain3aluy cCaMOCTOATEIBHOMN pa60T51 npn pemeHHH 3ana4
Peann3anms rpaguka caMOCTOATETBHON PAOOTHI ..o v,
Mertoanka NTpUMEHEHNS KPEAUTHO-PERTUHIOBON CUCTEMBI... ..............
Mertoauka npoBeACHUS IPOMEKYTOYHOM aTTECTALMM ... ... oveeeeee e
CIUCOK UCTIOIB30BAHHBIX HCTOUHUKOB. .. ... tet it ittt et e e e e

~ ~

11
11
18
19
22
24



OBILIUE CBEJIEHUA

Pe3ynbTarel yUeOHOW AEATEILHOCTH 3aBUCAT OT YPOBHS CAMOCTOSITEIb-
HOU padoThl 00yUaroIIerocs, KOTOPbIA ONMPEAENSIETCS JIMYHONH MOATOTOBJICHHO-
CTBIO K 3TOMY TPYAY, JKETAHUEM 3aHUMATHCS CAMOCTOSTENIBHO U BO3MOYKHOCTSI-
MH peaM3aliy 3TOTO YKETaHUs.

B cucreme BY30BCKOM MOATNOTOBKM OPraHU3alvis CaMOCTOATENBHOIO
y4eOHOTO TPy/ia MOJAYUHSETCS ONPEACTEHHBIM 3aKOHOMEPHOCTSM, TJIABHBIMH U3
KOTOPBIX SABJISIFOTCS:

— TCUXOJOro-NeAarornyeckass 000CHOBAHHOCTh JAHHOIO TPyAd, Mpen-
roJiararoas BHyTPEHHEE CTPEMIIEHUE, MOPAIBHO-BOJIEBYKO TOTOBHOCTh M JKE-
JIQHWE CTYJICHTA BBIMOJIHATH €0 CAMOCTOSITENIbHO, 0€3 BHEITHUX NOOYKICHWIA,

— BOCIHUTHIBAKOIIMNA XapaKTEP ATOr0 TPyJAa, 3aKIovaroluiics B GopMu-
POBaHUHU Y CTYACHTA HAYYHOI'O MUPOBO33PEHHUS, KAYECTB COLMAIBHO aKTUBHOM,
JNEATENBHON, COBPEMEHHOMN JIMYHOCTH,

— B3aUMOCBSI3b  CAMOCTOATEJILHOTO  y4eOHOro Tpyaa ¢  y4deOHO-
BOCIIMUTATENIBHBIM IPOLIECCOM, €AMHCTBO 3HAHUM U JEATEIBHOCTH KaK ITIaBHOIO
CpPEeACTBA ITO3HAHUS.

3aKOHOMEPHOCTH CAMOCTOATENBHOIO y4e€OHOro TpyJa PEealu3yrTCs B
KOHKPETHBIX NPUHYUNAIX 3TON AEATETBHOCTH.

Ilon npunyunamu NOHUMAKOTCS WCXOMHBIE TOJIOXKEHUS, ONPENEIIAONINE
COJIEP)KAHUE M XAPAKTEP CAMOCTOSITENILHOTO Y4eOHOTO TpyJa OOyYaroIIHUXCH,
KOHEYHBIE LIETTU KOTOPOIO, KaK M3BECTHO, COCTOAT B TOM, YTOOBI MONYYUTh CH-
CTEMy 3HAaHMI B 00BEME MPOrpaMMbl BY30BCKOW MOArOTOBKM CHELUAIINACTA,
c(OopMUPOBATH HAYYHOE MUPOBO33PEHHUE, TPHOOPECTH KAYECTBA COLMAIBHO aK-
TABHOW U TBOPYECKON JIMYHOCTH.

K npuHmmMmaMm camocTOsSTENbHON y4eOHOH NESATENBHOCTH OTHOCSTCS:
MPUHLAI HAYYHOCTH; NMPAHLIUI HAIAAHOCTH, TPUHLMII CUCTEMATUYHOCTH, T10-
CJIEIOBATENILHOCTH, MPEEMCTBEHHOCTH B CaMOCTOSTENBHONH PAdOTe; MPUHLIMIM
CBS3U TEOPUH C MPAKTUKOMN; IPUHLIMIT CO3HATEIBHOCTH U aKTUBHOCTHU, TIPUHLUIT
WHAMBHAYAIM3AlMA CTUJS CaMOCTOSTENILHOTO YYEOHOro TpyAa, NPUHLMI AO-
CTYITHOCTHA W MOCUJIBHOCTH CAMOCTOSITENIBHON PAdOTHI;, MPUHLMIT Y4YeTa TPYIO0-
E€MKOCTH Y4YE€OHBIX AUCUMIUIMH U ONTHMAJIBHOTO MJIAHUPOBAHMS CAMOCTOSTEIb-
HOW paGOThL, MPUHLIMI MTPOYHOCTH YCBOEHUS 3HAHUI.

I IpyHIMOEBL, KOTOPHIE BEIABATAOTCS HA MEPBBII IJI1aH:

Ipunyun cosnamenvHocmu U akKMUGHOCMYU CAMOCTOATEIBHOTO Y4eOHOrO
TPpyJa UCKIIFOYAET MEXaHMYECKOE 3ayUYMBAHNE MaTepUaia, OPUEHTUPYET 00yda-
FOLIMXCS HA NIyOOKOE MOHUMAHKUE U OCMBICIIEHUE €r0 COJAEPKaHusl, Ha CBOOOI-
HOE€ BNIAJICHUE NPUOOPETEHHBIMU 3HAHUSMHU. AKTUBHOCTb — 3TO, TIPEXKIE BCETO,
IPOSIBIIEHHE JKUBOI'O MHTEPECA K TOMY, YTO M3y4aeT CTYIEHT, TBOPYECKOE yya-
CTHE €10 B pab0oTe MO OCMBICTIEHUIO MPHOOPETEHHBIX 3HAHUH. AKTUBHOCTb U CO-
3HATENBHOCTh YCBOCHHS HE MBICIATCS 0€3 BBICOKOTO YPOBHS TBOPYECKOIO
MBILLICHHS, TPOOJIEMHO-HCCIEN0BATENBCKOTO MOAX0/1a K TPUOOPETAEMBIM 3HA-
HUSM.
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IIpunyun uHousUOYAIU3AYUYU CMILIS CAMOCTOSTENILHOIO yueOHOro Tpyda
CTYJEHTA MPEANoaracT onopy Ha COOCTBEHHBIC CBOMCTBA JUYHOCTH (OCOOCH-
HOCTH BOCIPUSTHS, TAMSTH, MBIIIJICHUS, BOOOPAKEHUS U T.11.), @ TAK)KE HA CBOU
WHIMBU Y AJIbHO-TUTIOJIOTHYECKUE OCOOEHHOCTH (TEMIIEPAMEHT, XapaKTep, CIo-
coOHocTh). Peanmmzanmst 3TOro mpuHUMNa mo3BOJSET OyAyILIEMY CHELUAIUACTY
COM3MEPSITH TUIAHUPYEMYIO CAMOCTOSTENIbHYIO yueOHYI0 padoTy ¢ BO3MOKHO-
CTSMU €€ BBIMOJHEHUS, O0Jiee PALMOHAJBHO W TMOJIHO KUCHOJBb30BaTh OIOKET
JMYHOTO BPEMEHU. DTOT MPUHIUM TECHO CBSI3aH C IPYTUM — YUETOM OOBEKTUB-
HOM CJIO’KHOCTH YUEOHBIX AUCLUILIAH U ONTUMAIBHOTO TUIAHUPOBAHUS CTYICH-
TOM TO3HABATEJbHO-MTPAKTUYECKON NeATeNbHOCTH. ONTUMAaIbHOE TUIAHUPOBA-
HUE CaMOCTOSATENBbHOM PadOThl — BayKHAsl U HEOOXOMMas 3aaua, PELICHUE KO-
TOPO#i MO3BOJIUT MOBBICUTH KYJIETYPY YUE€OHOTO Tpy/ia CTYICHTA.

[lepeuncieHHbIE MPUHIIUAIIBI MOTYT MEHSTHCS U BAPbUPOBATHCS B 3aBUCUMO-
CTH OT OONIMX 337124 MOJATOTOBKH CIIEIUAIUCTA, CICHU(DUKN aKaaeMUYECKOH
JUCIIUIUTHHBI, COICPXKaHUsl CAMOCTOSATEILHOM padoThl U Ap. OKa3aTenae. 3Ha-
HUE STUX MPUHIMIIOB, YMEJIO€ UX UCMOIb30BAHUE CTYACHTAMU B yUEOHO-
MO3HABATENBHOM AEATEIBLHOCTH CIOCOOCTBYIOT OBJIAZICHUIO CUCTEMOM 3HAHUHN U
(OpMHUPOBAHUIO KAYECTB COBPEMEHHOTO CIIEIUATTUCTA.

CamocrosarenbHas padoTa no AUCUUITIMHE « Y CTOWYMBOCTD Y3JI0B HArPY3KM»
JOJKHA COCOOCTBOBATH JOCTHUIKEHHEO CICAYOIUX LETCH:

- OCBOCHHME OCHOBHBIX 33[a4 aHAIHM3a PEKUMOB PabOTHl M yCTOHYMBOCTH
Y3JI0B HArPY3KH JIEKTPO-3HEPreTHUECKUX CUCTEM,

- MIOJTYYEHUE NMTPAKTUYECKAX HABBIKOB PacdeTa yCTOWUMBOCTH Y3JIOB HArPy3-
KH;- ((POPMHUPOBAHKE HABBIKOB BBITTOJIHEHUS UCCIICIOBAHNA U PA0OTHI C MaKeTa-
MU MPUKIAIHBIX IPOTPAMM.

[TpakTrueckue 3a1a4u, MPU PEIIEHUN KOTOPBIX CIIEHUAIMCT-3JIEKTPUK CTal-
KHABACTCA ¢ HEOOXOAMMOCTHIO KOJTMYECTBEHHOM OLEHKM TEX WJIM MHBIX Napa-
METPOB AICKTPOIHEPTETUCEMKOIN CHCTEMBI, MHOTOYHCIEHHBI U PA3HOOOPA3HHI.
OnHaKO BCE OHM B KOHEYHOM UTOTe OOBEIUHEHBI €AMHOM LIEBIO - 00ECIEYATh
HAJC)KHOCTh PA0OTHI OTJEIIBHBIX AJIEMEHTOB U 3JIEKTPUYECKON CHCTEMBI B 11E-
JIOM.

BrinyckHuK 10 HanpasieHUio noArotoBku 13.04.02 DnekTposHepreTuka u
AIIEKTPOTEXHUKA B COOTBETCTBUU C LIEISIMU OCHOBHON 00pa30BaTe/IbHON MPO-
rpaMMbl B 331a4aMH TPO(PECCUOHATBHOM NEATENBHOCTH TOJDKEH 00IaaaTh Clie-
QYIOIMMHA KOMIETEHIUSAMU:

[TK-2. CnocobeH npoBOAUTh padOThl O 0OPAOOTKE U aHATIN3Y HAYYHO-
TEXHUUYECKON MH(POPMAIIMK U PE3yIbTATOB UCCIICA0BAHUIA.

[TK-2.1. ITpoBOAUT MAapPKETHUHTOBBIE UCCIICIOBAHKS HAYYHO-TEXHUUECCKOM
uH(pOpMaLUH.

[TK-2.2. OcymecTtBaser coop, 00padoTKy, aHAIU3 U 0000LIEHUE TIEPETOBOTO
OTE€UYECTBEHHOT'O M MEKTYHAPOIHOTO OMBITA U PE3YJIbTATOB AKCIIEPUMEHTOB U
UCCIIE0BaHMA B 001acTH NMPO(ECCUOHAIBHON JEATEITBHOCTH.



[1K-2.3. T'OTOBHT NPELIOKEHUS Tl COCTABICHUS TUIAHOB U METOAMYECKUX
IPOrpaMM UCCIICAOBAHMIA U Pa3padOTOK, MPAKTHUECKAX PEKOMEH AN 1O HC-
ITOJIHEHU IO UX PE3YJILTATOB.

JUTa U3y4eHUs! AUCUUIUINHBI « Y CTORYABOCTD Y3JI0B HArPy3KW» HEOOXOIUMBI
OCTaTOYHBIC 3HAHMS MO AUCLMIUIMHAM: (PU3HKA, BHICIIAS MAaTeMaTHKa (BEKTOP-
Has anreOpa, KOMIIEKCHbIE 4ncia, AMPPepeHIraNbHBIE U ONEPALMOHHBIE HC-
YHUCJICHUS U JP.); TCOPETUUYECKUE OCHOBBI JJIEKTPOTEXHUKHU (PACUET AICKTPUYEC-
CKMX LENe mepeMEHHOro Tpex(a3HOro TOKA), SJACKTPHUECKUE MAIIUHBI (CHH-
XPOHHBIE U ACHHXPOHHBIE MAIIWHBI); JIEKTPOSHEPTETUYECCKUE CUCTEMBI U CETH
(mapameTpbl CXEMbI 3aMELIEHHUS] BO3AYLIHBIX U KAOEIBHBIX JIMHUH 3JIEKTpOnepe-
Ja4u, TPaHC(HOPMATOPOB PA3IMYHOTO UCIIOMHEHUS U JIP. ).

CamocrosTenbHas padoTa 00y4YarmUXCs - 3TO NPUOOPETEHUE CHCTEMa-
TAYECKUX 3HAHUI MO COOTBETCTBYIOMIUM IUCLMIUIMHAM CIELHAIBHOCTH, U3Y-
YCHWE HAYYHOU, HAYyYHO-MONYJISPHON, Y4eOHOM, XyI0’KECTBEHHOM M Ipyroi
JIUTEPATYPBL, TPECCHI.

BueaynuropHas padota oOydaromuxcs J0JDKHA COMPOBOKIATHCS METOIM-
YeCKMM 00€CNEYeHHEM U OOOCHOBAHMEM BPEMCEHH, 3aTPauyMBacMOro Ha €€ BbI-
ITOJIHEHUE.

Kaxxnpiii oOyvaromuiicst 10JkeH ObITh 00€CIIEUEH MHAWBHYATbHBIM HE-
OTPAHUYEHHBIM TOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHOM CHCTEME, COACPKALIEH
u3aHusl y4eOHOM, y4eOHO-METOANYECKON U WHOW JIUTEPATyphl IO OCHOBHBIM
M3y4acMbIM JUCLMILUTMHAM U CPOPMHUPOBAHHONW HA OCHOBAHUM MPSIMBIX JOrOBO-
POB ¢ mpaBoobnagarensiMu. I10 TpeboBanue deaepanibHOr0 rocyaapCTBEHHOTO
00pa30BaTENpHOrO CTaHAApTa B MOJMHOW MEPE MOXKET OBITH PEATU30BAHO MPH
HaJUIeKALIEH OpraHu3aliu CaMOCTOSATENBHOU padoThl oOydvaromuxcs. O0bem
CaMOCTOSATEIbHON padOThl B OCBOCHWW TOW WJIM MHOW JUCIMIUIMHBI HHOTAA JI0-
cruraetr 50% y4eOHOro BpeMEHHM.

TpeboBanust MuHoOpa3zoBanust Poccun Kk SK3aMEHALIMOHHON OLICHKE «OTIIMYHOY

TAK>KE MPEANOIAratoT BEINOJTHEHUE CTYICHTAMU CaMOCTOSITENIbHOM paboThl U
camoo0OpazoBanue. [Ipu moay4yeHHH CTyIEHTOM OLEHKH «OTIIMYHO» HEOOXOAH-
MO HAJIMYME Y HETO BCECTOPOHHMUX, CHCTEMATUYECKUX U IITyOOKUX 3HAHUM
y4eOHO-IPOrpaMMHOI0 MaTeprasa, yCBOEHUE OCHOBHOW M 3HAKOMCTBO € JI0-
[TOJTHUTENIBHOM JINTEPATYPOil, PEKOMEHIOBAHHON IMPOrPaMMOii.



1. CTPYKTYPA CAMOCTOSTEJBbHOM PABOTHI

CamocrosTtenbHas padoTa BKIOYAET U3YUEHHE HEKOTOPBIX BOITPOCOB TEOPE-

THUYECKOTO Kypca, CaMOCTOSTENILHOE pelieHue 3aaad. Oomast Tpy 10EMKOCTh

JUCIUIUTMHBI COCTABISIET 3 3a4€THBIX eauHuibl (108 4acoB), M3 HUX HA camo-
CTOSITENIbHYI0 pabOoTy M MOJATOTOBKY K dK3aMeHy oTBoauTcs 71,9 vaca.
CTpyKTypa caMOCTOATENBHON paboThI MpuBeAcHa B Ta0d. 1.1.

Tabnuna 1.1
Ne
passe- Cpok Bpews, 3atpa-
BBIIOJI- | YMBAaEMOE Ha
na HaumenoBanmne pasnena (TeMbl) IUCLUTUTAHBI
(re- HEHUSI BBINOJIHEHUE
(aenens) CPC, uac.
MBI)
1 Beenenue 2 4
5 OO01masi XxapakTepuCTHKa Y3JIOB HArPY3KU CUCTEM 3JIEKTPO- 4 16
CHAOKEHUS
3 Y CTOWYNBOCTD peskuMa padOThl CUCTEMBI AJIEKTPOCHAOKE- 8 16
HUsI TIPU CJIaObIX BO3MYIICHUSIX
4 Y CTOWYNBOCTD peskuMa pabOThl CUCTEMBI 3JIEKTPOCHAOKe- 12 19,9
HUSI MPHU CHJIBHBIX BO3MYIIEHUSIX.
5 Ynpasnenue pexxuMaMu paboThl Y3JI0B HATPY3KH CUCTEM 16 16
SJIEKTPOCHAOKEHUS
Hroro 71,9

ConepskaHue caMOCTOSTENbHOM pabOoThI MO TEMaM, JIUTEpaTypa U KOMIIETEHIIUHY,

npuoOpeTacMbIe CTYICHTAaMH, TPHUBEACHBI B Ta0mmue 1.2

Tabnuma 1.2
Buns! gesrens- VueGHO- ®opmer Teky- | Komre-
NQ PaSI[CJ'I (TCMa) HOCTHU METOTHYC- ICTO KOHTPOJIA | TCHUIUN
/o JUCHUTIIHHBI gex | Ne | Ne |ckue marepu- YCIHCBACMOCTH
(no nedensim
yac | mab | mp. aJsl cevecmpa)
1 | BBenenue 2 1 [V, MV-I1, C TIK-2
MV-2
2 | Obmas  xapakTepuctuka  y3joB | 4 2 | V1,Vy2,¥-3, C TIK-2
Harpy3KH CHCTEM 3JIEKTPOCHabxke- y-7
HUS MYI1,MV-2
3 | YcroiiunBocTh peskuma paboThI CH- 4 3 | VLY2,V-3 C TIK-2
CTEMBI DJIEKTPOCHAOKEHHS TIPH MVYI.MY-2
cJ1a0bIX BO3MYIICHUSIX
4 | YCTOWYUBOCTDb peskuMa paboThI CH- 4 4 | V1.4 V-5, C TIK-2
CTEMBI DJIEKTPOCHAOKEHUSI TIPU Y3, Y4.¥-6
CHJIbHBIX BO3MYIIEHHUSIX. MY1.MVY-2
5 | Ynpasnenue pexxumamu paboTsl y3- | 4 5 V1,V2, C IIK-2
JIOB HAarpy3KH CUCTEM DJIEKTPO- Y3, V4,
cHAOKeHNs . MY1.MVY-2




CaMOCTOATENBHOE HM3YUYEHHE BOMPOCOB TEOPETHUECKOTO Kypca HEoOXo-
JUMO JJIS JIyULIETO YCBOEHUSI HanOOJIee BaXKHBIX MOMEHTOB. PellleHue npakTu-
YECKMX 33[a4 MO3BOJISIET 3aKPEMUTh MAaTepuas, U3y4acMblil B ayJAUTOPHH, U
IPOBEPUTH TOTOBHOCTh CAMOCTOSATEIBHO pellaTh 3aja4d HA MPOACHHBIE TEMBI.
MeTonKH pean3ainy BUJOB CAMOCTOATENBHON PA0OTHI PACCMOTPEHBI HUXKE.

Opranuzaiusi caMoCTOATEILHON padoThl 00yUaromuxcs TpeOyeT onpee-
JIEHHOH muddepeHImam B 3aBUCUMOCTH OT crienuuku By3a U Kypca. BrionHe
ONPEACTIEHHO PA3IMYACTCA OpraHu3anus TpyJa y4aluluxcs By3a Ha OTACIbHBIX
Kypcax. [103ToMy B OpraHu3anmy UX caMOCTOATEIBHONW paboThl TpeOyeTcs veT-
Kasg CHUCTEMA, MOCJIECA0BATENBbHOCTD, MPEIyCMATPUBAOINAS OBIAJACHHUE Pa3jiny-
HBIMHA TPUEMAMH YMCTBEHHOH JEATEIbHOCTH B €€ HAPACTAIOLICH TPYAHOCTH.

[To creneHu TpyAHOCTH MOKHO PA3JIMUMTh TPH YPOBHS OpraHu3alyu ca-
MOCTOSTEILHONH padoThl 00YUYarOIIMUXCs: 00yYaAOMIMXCS -EPBOKYPCHUKOB, 00Y-
YAKOIIMXCS CPEAHUX KYPCOB M 00YUYarOIUXCS BBITYCKHUKOB.

Opranuzanust caMOCTOSATENBHONH Pa0OTHl NEPBOKYPCHHUKA C TEPBBIX €TI0
1IaroB B BYy3€ CBOJUTCS K TOMY, YTOOBI:

1) HAyYuTh €ro MPaBUJIBHO CIIYIIATh W 3AMKACHIBATh JEKIWHW, BOCIPUHU-
MaTh MX;

2) HAy4UTh €ro CAMOCTOSITENIbHONW padOTe HAa MPAKTUYECKUX W Jiabopa-
TOPHBIX 3aHATHUSX;

3) COBEPIIICHCTBOBATh HABBIKK PA0OTHI ¢ KHUTOA;

4) HayYuTh TPABUIIBHO KOHCIEKTUPOBATh JIMTEPATYPY, TOTOBUTH pedepa-
ThI, BBICTYIIATh C TOKJIAIAMHU.

Haubonee cioxHOH 0 00BEMY, COMECPKAHUIO U XapaKTEPy SIBIISIETCS Ca-
MOCTOSITENIbHAS padoTa Ast 00yvarommxcst 2-3 KypcoB, 4TO OOBSICHAETCS HEJO-
CTAaTOYHON MX MOATOTOBIEHHOCTHIO K 3TOMY BHJy O3HABATEIIBHON NEATEIBHO-
cti. Ha gaHHOM 3Tare OHM TOJIBKO y4aTcsi TOTOBUTH TE€3MCHl CBOMX BBICTYILIC-
HUH 10 UCCIIETyEeMOM mpodeMe, AOKIIAbl K KOH(DEPEHIUSAM O MPOCTYIIaHHBIM
aKaJIEMUYECKUM KypCcaM, BY30BCKAM M PETHOHAIBHBIM HAyYHBIM KOH(EPECHIIM-
SIM.

3/1€Ch K€ OHM HAYMHAKOT FOTOBUTH KYPCOBBIE pabOTHI, B XOJ€ MPAKTHKH
(y4eOHOI, BOCIMTATENbHOM W MPOU3BOACTBEHHO! ) BBIMOJHSIOT 3JIEMEHTAPHY IO
OTBITHYO PadoTy.

BaxkHoe uccieqoBaHre ¢ BBICOKOH CTEMEHBIO CAMOCTOSTEIBHOCTH MPOBO-
JAT CTyACHTHI 4 Kypca. UTOroM ux OnbITHOM paOOThI SIBJASETCS BBITYCKHAS KBa-
TupUKaIMOHHAs padoTa, MOArOTOBKA KOTOPOH TpeOyeT OT CTyJAeHTa BIIAJCHUS
HABBIKAMU Pa0OTHI MO CHEHUATBHOCTH, YMEHHS HAXOIUTh HEOOXOAUMYIO JIUTE-
parypy, ObICTPO B HEH OPUEHTHPOBATHCS U T.J.

Jlexuus 1aeT BO3MOKHOCTh NOKAa3aTh 00pasell JJIOTMYECKOT0, YETKOTO, ap-
T'YMEHTUPOBAHHOTO M3JIOKCHUSI MBICIEH, 000CHOBAHUMA, CyXIeHUM, popmyiu-
POBaHUS BBIBOJIOB B COOTBETCTBUH CO CXEMAMMU.

Ee ocoboe 3HAueHME COCTOMT B TOM, YTO OHA 3HAKOMMT CTYJICHTa C
HAYKOM, paclIupsieT, yrIyOIseT U COBEPIICHCTBYET PAHEE MOy YCHHBIC 3HAHUS,
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(GopMHUpYET HAYYHOE MUPOBO33PEHHUE, YUUT METOIUKE U TEXHUKE JICKIIMOHHOMH
pabotel. [IpenogaBarens B mpouecce M3NOKCHHAS Kypca CBA3BIBACT TEOPETHYEC-
CKHE TIOJIOKECHHUSL CBOEH HAyKH ¢ MPAKTUKOIN. BMecTe ¢ TeM Ha JIeKIMKu MOOUITH-
3yeTcss BHUMAHUE, BbIPAOATHIBAIOTCS HABBIKKM CIIyLIAHUS, BOCIPUSITUS, OCMbIC-
JICHUs M 3aMKUChIBaHUs HHPOPMALIUK.

Jlekuus HeceT B ce0€ UYETKOCTh, CTPOMHOCTH MBICIH, KMBOCTH SI3bIKA,
SMOLIMOHAIBHOE OOrarcTBO M KyJbTYpPy peud. Bce 3TO BOCHUTHIBACT JOrHYe-
CKO€ MBILIJIEHUE CTYACHTA, 3aKJIaBIBACT OCHOBBI HAYYHOT'O UCCIIEA0BAHUS.

Kaxmoii JIeKiMu OTBOAMTCS OMPEACIEHHOE MECTO B CHCTEME Y4EOHBIX
3aHATUI MO Kypcy. B 3aBUCMMOCTH OT AMJAKTHUYECKUX LIENCH JEKIUU MOTYT
OBITh. BBOJHBIMHU;, OO30PHBIMHU;, 000OHIAIONIUMU, TEMATHYECKUMH, YCTAHOBOY-
HbiIMU. OHU pa3IMyalOTCs MO CTPOCHUIO, MPUEMaM M3JIOKEHUsS MaTrepuasa, xa-
pakTepy 0000menuii 1 BEIBOAOB. BRIOOp THMa jiekuum 0OYCIOBIEH crienupu-
KOM yueOHOro npeaMeTa U pelieHueM BOCTIMTATEIbHBIX U PA3BUBAIOIIMX 33/1a4.

CtyneHTaMm HEOOXOAMMO TOTOBUTHCS K BOCTIPHUSATHIO JIEKIIUHU, YTOOBI CO-
3HATEIBPHO YCBAWBATh MATEPHAJl, MBICTUTh BMECTE C MpenoaaBareiaeM. UTo ke
BXOJIUT B IPEJBAPUTENBHYIO MOJTOTOBKY K JIEKIIUH, €€ BOCIIPUITHIO?

Bo-nepBbIx, NCUXONOrHYeCKUid HACTPO HA ATy pabOTy: OCO3HAHUE HEOO-
XOJMMOCTH €€ CUCTEMATUUYECKOTO BBITMTOJIHEHMUS.

Bo-BTOpBIX, LENCHANpPABICHHAS MO3HABATEIBbHO-MPAKTUYECKAS IEATENb-
HOCTh HAKAHYHE JICKIUU (IPOCMATPUBAHUE 3aMUCEH MPEAbIAYIIEH JIEKIUH C 1ie-
JIbKO BOCCTAHOBJIEHUS B IAMSITH PAHEE M3YUYCHHOIO MATEPHAIIA; O3HAKOMJICHHE C
3aIaHUSIMU TSI CAMOCTOSITEIbHOM PabOThl, BKJIOYEHHBIMU B MPOrpammy, MoOJ-
OOpOM JIUTEPATYPHI).

[ToaroroBka K JEKIMU MOOWJIM3YET CTYIECHTA HAa TBOPYECKYHO paloTy,
[JIABHBIMU B KOTOPOW SIBJISIFOTCSI YMEHHUS CIYIIATh, BOCIPUHUMATD, aHAIU3UPO-
BaTh, 3aMUCHIBATS.

3aBepIIaroUIMM 3TalOM CaMOCTOSTENbHOM pad0Thl Ha/ JEKIUEN SABISETCS
00paboTKa, 3aKPEIICHUE U YTIIyOJEHUE 3HAHWM 1O TEME.

Ecnu nexnusi 3akiaabiBacT OCHOBBI HAyuUHBIX 3HAHWM, JA€T CTYIEHTY
BO3MOKHOCTb YCBOWTh WX B OOOOILICHHON (Qopme, TO CeMUHAphl U MPAKTHYE-
CKHUE 3aHATHUS YTAYOJNSIOT, KOHKPETUZUPYIOT U PACHIMPSIOT 3TU 3HAHUS, TIOMO-
raroT OBJIAJETh MMM HA 00Jiee BBICOKOM YPOBHE PENPOAYKLMH M TpaHCc(hopma-
ouu. OTU BHIBI YYEOHOTO MPOLECCa CHOCOOCTBYIOT 3aKPEIUICHUIO YMEHWH U
HABBIKOB CAMOCTOSITENIbHON pabOThI, MOJIYYEHHBIX B Tpouecce paboThl HAJl JIEK-
UCH.

CemuHap — rpynnoBoe 3aHsaTre. HazHaueHue ero COCTOMT B YIIIyOJIEHHOM
U3yUYEHUM KOHKPETHOM nuciMIanHbl. OH Pa3BMBACT TBOPYECKYIO CaMOCTOSI-
TEJIbHOCTh O0YYaKOIIMXCsl, YKPEIIIET UX UHTEPEC K HAYKE, HAYYHBIM HCCIIEI0-
BAHMSIM, MTOMOTAET CBS3BIBATH HAYUYHO-TEOPETUUECKUE TOJOKECHUS C SKU3HBIO,
COJICMCTBYs BRIPAOOTKE MPAKTUYECKUX HABBIKOB padoThl. BMecTe ¢ TeM cemu-
Hapbl SBJISIFOTCS TAKXKE CPEACTBOM KOHTPOJIS 3a PE3yJbTaraMy CaMOCTOSITENb-
HOU paboThl 00ydaromuUXcs, cBOeoOpa3Hoh (HOpMOH KOJJIEKTUBHOTO MOJBE/E-
HUS €€ UTOTOB.



Yyactue B rpynnoBbIX 3aHATUSAX PaCIIMPSET 0O, MPOPECCHOHATBHBIN
Y KYJIGTYPHBIH KPyro3op 00yYarommxcsl.

[TpakTyeckn BCE KypChbl BY30BCKO#M MOATOTOBKHM CHELHUAIKACTA COIMPO-
BOXKZIAKOTCA 1a00PATOPHO-MPAKTUYECKUMH 3aHATHUSMH.

OTH 3aHATHs BKIIFOYAKOT B ce0sl TaKUE BHUJIBI padOT, KaK: BBIITOJHEHUE TH-
MOBBIX PACUETOB; JTAOOPATOPHBIE U APYTHE PAOOTHIL, KOTOPBIE HOCIT MPEUMYILE-
CTBEHHO TPEHHPOBOYHBINA XapakTep (PELICHHE 3a1ad, MPUOOPETCHUE YMEHHIA B
NOJIb30BAaHUM 00OPYJOBAHMEM ), MTPOBEPKA 3HAHWIA, MOTYYCHHBIX HA JICKLMSIX,
CEMHUHAPAX U CAMOCTOATENBHO. BCaenCcTBAE 3TOTO BU/IbI MPAKTUYECKUX 3aHATHIA
MOTYT OBbITh pa3HbIMU: HAOMIOJCHHUE, U3YUEHUE W aHAIM3 MPO(ECCHOHAIBHOTO
OTbITa, COCTABJICHHE PAa3paldOTOK (IJIAHOB, MPOTPaMM, MEPONMPHITHIA) yueOHO-
BOCIUTATEIBbHOW PpaboOThl C ACTBMH, PEIICHUE IMO3HABATEIBHO-MPAKTHYECCKUX
3a/1a4, TAIOBBIC PACUETHI.

BrI60op BHIa MPAKTUYECKOTO 3aHATHSL OMPEACISAETCS €ro 3a4a4amMmu, Lels-
MM, a TaKKe 0COOEHHOCTSMM M3Y4aeMOro Kypca.



2. METOJIUKA PEAJIN3AIIAN CAMOCTOSATEJBHON PABOTHI 11O
N3YYEHUIOTEOPETUYECKOI'O KYPCA

JIJisl caMOCTOSITENIBHOW MPOPAOOTKU TEOPETUUYECKUX BOMPOCOB HEOOXO-
JIMMO UCTOJIb30BaTh YUEOHO-METOIMYECKUE MATEpUaibl MO aucuurmuue [1,2, 3,
4, 5], a Takke IPYTyIO HOCTYIHYIO JIUTEPATYPY.

Bompockl TEOpeTHYECKOro Kypca, BBIHOCH-
MBbI€ HA CAMOCTOSITEIbHYIO PaboTy

VY3el cTaTH4eCcKOi Harpy3KHy.

VY3el Harpy3Ku ¢ CUHXPOHHBIMH JABUTATENSAMH.

VY3e Harpy3Ku ¢ aCHHXPOHHBIMU JBUTATEISAMH.

AHanM3 yCTOMYMBOCTH YCTAHOBHBILETOCS PEKMMa PadOThI 3JIEKTPOIHEPre-

TUYECKOW CUCTEMBI C UCIIOIB30BAHMEM COOCTBEHHBIX BEKTOPOB MATPHIIBI KO-

3((PULIUEHTOB XaPAKTEPUCTUUECKOTO YPABHEHUSI.

Pacuer Ha DBM ycroiiunBocTH peskuma padoThl y3/1a Harpy3KHu.

6. Pacuér yCTOHYMBOCTM YCTAHOBMBIIETOCS PEKMMA PAOOThI TUIOBOTO y3ja
DJIEKTPUYECKOI HArPy3KH.

7. Pacuér nociieaBapuitHOro yCTaHOBHBILETOCS peskAMa paboThl TAIOBOIO y371a

DJIEKTPUYECKO HArPy3KH.

Sl S

hd

3. METOJUKA PEAJIN3AIINN CAMOCTOSATEJBHOM PABOTHI
IIPU PELHIEHUU 3AJTIAY

JUIst Iy4dmiero yCBO€HUs BOMPOCOB, PACCMATPUBACMBIX HA MPAKTAYECKUX
3aHATHUAX, MPEAYCMOTPEHO CAMOCTOSATENIBHOE PEIICHUE 3a1a4. 3a0a4/ BbIIAKOT-
Csl MPENOJIABATENEM B KOHIE MPAKTUYECKOTO 3aHITHsI COTJIACHO rpaduky yueo-
HOTO nponecca. Dopma OTUYETHOCTH - HATMYUE PEMIEHHBIX 33/1a4, TPABUJILHOCTH
BBITIOJTHEHUS KOTOPBIX MPOBEPSET MPENOAaBaTesb. JJIsi CaMOCTOATEIBHOTO Pe-
HIEHUS PEKOMEHAyeTcs mcnojn3oBate [1, 4, 5, 10]. IIpumepHbIil nepeycHb
MPAKTUYECKUX 33124 JUISl CAMOCTOATENIHOTO PELICHHUS 110 PA3AeiaM:

1. Paccuurarh 3amac cTaTH4eCKOM YyCTOHYMBOCTH y31a HAarpy3ku (0€3 ydera no-
TEPh), €CIM JBHUraTellb komnpeccopa 3arpykeH Ha 70 %, COMpPOTUBIEHHUE €0
paBHO 0,2 0.€., a BHEIIHEES COMPOTUBIIEHUE AEKTponepenaun pasuo 0,6 o.€.?
[Tpunste SO = PH.

2. Ha mmHax CHHXPOHHOIO IBUTATENs, PA0OTAIOIErO HA CUCTEMY OECKOHEUYHOM
MOIIHOCTU ¢ conpotuBiicHneM Xc¢=0,4 o.e., mpoucxoaut Tpexdaznoe K3. Pac-



CUMTATh MPEACIIBHOEC BPEMS OTKJIFOUEHHUS 3TOr0 3aMblkaHus, ecnu:. Xa=0,2 o.¢€.,
Tj=4 c., 3arpy3ka asurarens — 80%.
[Tpunstes SO = PH.

3. Paccuurars 3amac cTaTH4eCKOi YCTOHYMBOCTH y31a HAarpy3ku (0€3 ydera no-
TEPh), €CIIA CUHXPOHHBII JIBHraTellb 3arpykeH Ha 85 %, COMPOTUBIICHHE €ro
paBHO 0,2 0.€., a BHEIIHEES COMPOTUBIIEHUE AEKTponiepenaun pasuo 0,8 o.e.?
[Tpunstes SO = PH.

4. Ha mmmHax aBuraresiss kKomMnpeccopa, padoTaromero Ha MOIIHY MTPUEMHYIO
cuctemy ¢ conpotuBicHueM XBH=0,6 o.¢., npoucxoaut tpexdaznoe K3. Pac-
CUMTATh MPEACIIBHOEC BPEMS OTKJIFOUEHHUS 3TOr0 3aMblkanus, ecnn:. Xa=0,2 o.¢€.,
Tj=5 c., 3arpy3ka asurarens — 65%.

[Tpunste SO = PH.

5. UeMy paBeH 3anac CTaTUYECKON YyCTOWUYMBOCTH y3ia Harpy3ku (0e3 yuera no-
TEPB), €CJIM JABUTATEL KOMIpeccopa 3arpy>keH Ha 80 %, a CONPOTUBIICHUE CBSI-
3 ¢ cucTteMoi paBno 0,4 0.e.?

[Tpunsates SO = PH.

6. UeMy paBeH 3amac CTaTUYECKON yCTOMUMBOCTH 3JieKTponepenayuu (0e3 yuera
NOTEPH), €CIIA CUHXPOHHBIN ABUTaTenb 3arpykeH Ha 80 %, a CONMpPOTHUBIICHUE
CBsI3U ¢ cuctemoii pasHo 0,4 0.€.?

[Tpunstes SO = PH.

7. Paccuutarh mpenenbHblil yron OTKIrYeHHs TpexdasHoro K3 Ha BbIBomax
JIBATATEIIT KOMOPECCOPHOU cTanHumu, ecnm Xr=0,17 o.e., X¢c=0,5 o.e., nBura-
TeNb 3arpyxeH Ha 90%.

[Tpunstes SO = PH.

8. Ha BbIBOAAx ABUTATEssi KOMIPECCOPHOH CTAHIMK, pa0OTAOLIETO HA CUCTEMY
OECKOHEYHOH MOIIHOCTH C COMPOTHUBIECHUEM XC¢=0,8 0.€., MPOUCXOIUT TpEeX-
¢asnoe K3. Paccuntars npeaenbHOe BpeMsl OTKIFOUYECHHS 3TOrO 3aMbIKaHMsI, €C-
. Xn=0,2 o.e., Tj=2 c., 3arpy3ka asurarens — 90%.

[Tpunsates SO = PH.

9. Paccuurarh mpenenabHbIi yroa oTkiIr4YeHus TpexdazHoro K3 Ha BbIBOgax
JIBATATEIIS KOMIIPECCOPHOH cTaHimu, eciim Xa=0,2 o.e., X¢=0,6 0.¢., NBUTaTECIIb
3arpyxeH Ha 50%.
[Tpunste SO = PH.

10. Paccunrarhs npeaenbHbI yroy OoTKIoUeHus Tpexdasnoro K3 Ha BbIBOmax
CUHXPOHHOTO aBuraress, ecin Xa=0,2 o.e., Xc=0,4 o.e., IBAraresb 3arpy>kecH
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Ha 85%. CumuTarb, YTO B MOC/IEaBAPUINHOM PEXNME HaMpPsHKEHUE CHU3WIOCL Ha
10%.
[MpuHATL S6 = PH.

11. PaccunTaTb npefesibHbIA Yyron OTKAKYeHUs TpexdgasHoro K3 Ha BbiBOgaxX
CUHXPOHHOro asuratend, ecnnm Xa=0,18 o.e., Xc=0,6 o.e., AgBuratenb 3arpy>xeH
Ha 75%. CuuTtatb, YTO B MOC/EaBAPUIAHOM PEXMME HaMPsHKEHUE CHU3WIOCL Ha
5%.

[MpuHATL S6 = PH.

12, PaccunTaTb NpefesibHbIA Yyron OTKAKYeHns TpexdgasHoro K3 Ha BbiBOgax
CUHXPOHHOro agurartend, ecnm Xa=0,17 o.e., Xc=0,8 o.e., gBuratenb 3arpy>xeH
Ha 65%. CumuTarb, YTO B MOC/IEABAPUIHOM PEXUMe HanpsXXeHne CHU3WIOCh Ha
20%.

[MpuHATL S6 = PH.

13. ToCTPOUTL YTNOBYHO XapaKTePUCTUKY MOLLIHOCTI 31EKTPONepeaaymn.
N T2 C

e-KxH KXH

I P=63MBT T1. S= 125 MBA T2: S= 125 MBA C: Uc=230 kB

U=10.5 kB U= 110/10 kB U= 220/110 kB Sk”= 950MBA
cos™ =0.8 Uk= 12 % Uk=9 %
Xd =1.27

N: 1=27 km, Xh= 0.4 Om/KMm
14. ﬂOCTpOI/ITb YINOBYHO XapakKTepUCTUKY MOLLLHOCTU ABUraTens y3na Harpysku.
Uc= 35 kB, Sk”= 200 MBA,

N1 -8 kM, Xn= 0.4 OM/KMm,
N2 - 0.6 km, Xn= 0.6 OM/Kwm,

Tp-p : S=2x16 MBA
U= 35/6 kB
Uk= 14 %

[ P=4x250 KBT
cos™= 0.85

15. TloCTpouTb YI/I0BYH XapaKTepucTUKy MOLLHOCTU 3/1eKTponepesaYn.



OKXH = KXH

I P=100 MBT TI: S= 125 MBA T2: S=250 MBA C: Uc=340 kB

U=20 kB U= 110/10 kB U= 330/110 kB Sk”= 1200MBA
cos™ =0.8 Uk= 10 % Uk=8 %
Xd =12

N: 1=45 kv, Xn= 0.4 Om/KMm
16. ﬂOCTpOI/ITb YINOBYH XapaKTepuUCTUKy MOLLHOCTW ABUraTtena y3na Harpysku.
Uc= 110 kB, Sk”= 350 MBA,

N1 - 12 km, Xn= 0.4 OM/Km,
N2 - 0.8 km, Xn= 0.6 OM/Kwm,

Tp-p : S=2x25 MBA
U= 110/6 kB
Uk= 12 %

[ . P=4x320 KBT
cos™= 0.85

17. TloCTPOUTL YTNOBYHO XapaKTePUCTUKY MOLLIHOCTI 3/1EKTPOMNepeaaymn.
N T2 C

<5KXH KXH

I P=63MBT TI: S= 125 MBA T2: S=200 MBA C: Uc= 330 kB

U=10.5 kB U= 220/10 kB U= 330/220 kB Sk”= 800MBA
cos™ =0.8 Uk= 12 % Uk=9 %
Xd=17

: 1=76 km, Xn= 0.38 OM/KM

18. MoCTPOUTL YTNOBYIO XapaKTeEPUCTUKY MOLLHOCTMN BUraTens y3na Harpysku.



Uc= 220 kB, Sk’= 800 MBA,

N1 -40 km, Xn= 0.4 OMm/KMm,
N2 - 0.9 km, Xn= 0.6 OM/Kwm,

Tp-p : S=2x40 MBA
U= 220/10 kB
Uk= 10 %

[ : P=8x1000 KBt
cos™=0.85

19. MoCcTPOUTL YTNOBYHO XapaKTePUCTUKY MOLLIHOCTI 31eKTPpOMnepeaaymn.

" P=300MBT T1: S=250 MBA T2: S=250 MBA C: Uc=750 kB

U=20 kB U= 330/20 kB U= 750/330 kB Sk”= 1600MBA
cos™ =0.85 Uk= 10 % Uk=6 %
Xd =1.27

N: 1=110 km, Xn= 0.4 Om/KMm

20. TOCTPOUTb YINIOBYHO XapaKTEPUCTUKY MOLLHOCTM ABUTaTENs Y3na HarpysKu.
Uc Uc= 35 kB, Sk”=200 MBA,

N1 -8 kKM, Xn= 0.4 OM/Kwm,
N2 - 0.6 km, Xn= 0.6 OM/KMm,

Tp-p : S=2x16 MBA
U= 35/6 kB
Uk= 14 %

[ P=4x250 KBT
cos™= 0.85

21. T1OCTPOUTb YINIOBYHO XapaKTEPUCTUKY MOLLIHOCTM 3/1eKTponepeaayn.



GHUXST ~ KOCH

I P=200MBT TI: S=200 MBA T2: S=250 MBA C: Uc= 330 kB

U=10.5 kB U= 110/10 kB U= 330/110 kB Sk”= 1300MBA
cos™ =0.8 Uk= 10 % Uk=8 %
Xd=14

N: 1=47 km, Xn= 0.4 OmMm/KMm
22. ﬂOCTpOl/ITb YINOBYH XapaKTePUCTUKY MOLLHOCTW ABUraTtena y3na Harpysku.
Uc= 110 kB, Sk”= 600 MBA,

N1 - 18 kM, Xn= 0.4 OM/Km,
N2 - 0.4 km, Xn= 0.6 OM/Kwm,

Tp-p : S=2x32 MBA
U= 110/10 kB
Uk= 11 %

[ : P=8x630 KBT
cos™= 0.85

23. MoCTPOUTb YI/IOBYHO XapaKTEPUCTMUKY MOLLIHOCTM 3M1EKTPONepeaaUdu.

é 11 N T2 C
M P=200MsT TI: S=200 MBA T2: S=250 MBA C: Uc= 340 kB
U=20 kB U= 110/20 kB U= 330/110 kB Sk”= 1400MBA
cos” =0.85 Uk= 10 % Uk=6 %

Xd=12
N 1=30 km, Xn=0.41 Om/Km

24. TOCTPOUTb YI/IOBYHO XapaKTEPUCTUKY MOLLHOCTM ABUTaTeNs y3na Harpysku.
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Uc= 35 kB, Sk”=400 MBA,

N1 - 11 km, Xn= 0.4 OM/Kwm,
N2 -0.5 km, Xn= 0.35 OM/Km,

Tp-p : S=2x25 MBA
U= 35/6 kB
Uk= 13 %

[ P=4x250 KBT
cos™= 0.85

25. TlyckoBoW TOK acMHXpoHHoro asuratens (Pa=1000 kBT, U=6 kB) paBeH

790A.
[lonycTuMbIA TOK NuTatoLLEeRn nnHuK cocTaBnseT 600A. PaccunTaTb CONPOTUB-

JIEHNE NYCKOBOro peakKTopa, Mo3BONAKLWEE CHUSUTDL ﬂyCKOBOVI TOK Ao gony-
CTUMOTI O 3Ha4YeHUA.
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4. PEAJIN3AIIAA TPAOUKA CAMOCTOSTEJBHOIM
PABOTBI

CamocrosTenbHas paboTa Mo AUCHUIIIMHE « Y CTOWYMBOCTD Y3JI0B HATPY3KM»
JOJKHA COCOOCTBOBATH!

3aKPEIJIEHUIO 3HAHWH CTYJEHTOB O CIIOCO0aX MaTeEMaTHYECKOH popmy-
JMPOBKH OCHOBHBIX 33/1a4 AHAIM3a PEKUMOB paOOTHl U YCTOMYMBOCTH 3JICK-
TPOSHEPTETUUECKUX CUCTEM, a TAK)KE MATEMATHUYECKUX METOAAX PELICHUS Ta-
KHX 33/1a4, OPUEHTUPOBAHHBIX HA PUMEHEHHE DBM;

Pa3BUTHIO WHKECHEPHOTO MBILLICHUS,

COBEPUICHCTBOBAHWIO HABBIKOB MPUMEHEHUS METOJOB Pacyéra PesKMMOB
paboTHI M YCTOWYMBOCTH CUCTEM;

BOCIUTAHUIO CIIOCOOHOCTH K (PU3NUECKON MHTEPIPETALMU PE3YIbTATOBR
aHaJm3a.

CamocTosTenbHas padoTa BKIKOYAET B ce0s M3YUYEHUE HEKOTOPBIX BOMPO-
COB TEOPETUYECKOTO Kypca, CAMOCTOSATENIBHOE PEUICHHAE 3a/1a4.

B cooTBeTcTBHAM € yueOHOM MporpaMMoii ClieayeT coO0IaTh ONPEacIEH-
HBI MOPSAOK CaMOCTOATENbHOM paboTel. B Tabm.1.1 npuBenén mpuMepHBIA
rpauk caMOCTOATENBHOM PabOThI, BBINOJHEHUE KOTOPOrO SIBJISIETCS 3aJI0IOM
YCIICIIHOTO YCBOCHUS AUCUUIUIMHBI, CAa4d B CPOK KypCOBOM pabOTHI U 3K3aMme-
Ha.

[Tpn BbINOTHEHMH TpaduKa CaMOCTOSTENBbHOW pPabOThl MOTYT BO3HUKAThH
BOMPOCHI, KOTOPbIE CIECAYET peliarh Ha KOHCYJbTALMIX, MPEAYCMOTPEHHBIX
00BEMOM yUeOHOUM HArpy3Ku MPEnoaaBaTets.

3amaun 7S CAMOCTOSATENIBHOTO PELICHUS € LEIbIO 3aKPEIJIEHUS] MaTepra-
Jla BBIIAKOTCS COTJIACHO YATAEMOMY JIEKIMOHHOMY MaTepuany W TeMaM MPaKTH-
YEeCKMX 3aHATUI. B sKypHane npenogaBaresib ASTAET COOTBETCTBYIOIINAE 3aTUCH
10 MEPE BBIMOJIHEHUSI CTYJAEHTOM Tpaduka CaMOCTOSTENBHON pabOoThI, UCIOJIb-
3ysl CUCTEMY 3aYETHBIX CIMHULL.
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5. METOAUKA IPUMEHEHUA KPEAUTHO-PEUTHHTOBOI
CUCTEMbI

B cooteercteum ¢ Ilonoxkennem 00 opraHuzanuu y4eOHOro mporecca B
IO3I'Y ¢ wWcnonb30BaHWEM 3QUETHBIX E€AWHMIL (KPEOUTOB) W OaJlIbHO-
PEUTHHIOBOI CUCTEMBI OpraHu3aius y4eOHOro Mpolecca XapakTEPU3yeTCs
CJIEYIOMUMHU OCOOECHHOCTSIMMU:

* ucnonb3yerca EBpomneiickas cucTeMa MepeHoca U HAKOIUICHUS 3a4ET-
HbIx equHull (kpeautoB ECTS) a1s OLEHKH YCHEIHOCTA OCBOEHUSI CTYIEHTaMU
yueOHBIX AUCUUIIINH;

* MPUMEHSIOTCS OCHOBHble WMHCTpyMeHThl ECTS: yueOHblii gorosop,
IPOrpamMMbl KYpPCOB, 3a4ETHBIE KHUXKKH,

* nonHas 00ECTEYEHHOCTh YYEOHOr0 Mpolecca BCEMU HEOOXOAUMBIMU
MarepuariamMi B MEYaTHOH W 3JEKTPOHHOW Qopmax: yuyeOHMKaMH, METOAMYC-
CKUMH MOCOOUSIMU, YUEOHO-3JICKTPOHHBIMU MAaTEPHATIAMH, JOCTYIOM K JIOKAJIb-
HBIM ¥ TTI00aTbHBIM CETEBBIM 00PA30BATENIbHBIM PECYPCaM;

* JIAYHOE YYaCTHE KaKIOro CTYJIEHTa B (POPMHPOBAHMM CBOETO WH]HU-
BUJIyaJIbHOTO y4€OHOIO IjlaHa Ha OCHOBE OOJIbIION CBOOOABI BHIOOpA JMCIIM-
IUIMH.

TpynoéMKOCTh BCEX BUAOB yUeOHOU paboThI B I1aHax OaKajlaBpOB M CIie-
[MAJIMCTOB YCTAHABJIMBAETCS B 3aUETHBIX €AMHUIAX (3. €.), KaK MpaBujio, 1 3. €.
= 36 aKaJeMHYECCKUM 4acaMm OOIIehH TPyAO0EMKOCTH WIH 27 aCTPOHOMUYECKUM
qacaM. TPpyaoEMKOCTh MOXKET KOPPEKTUPOBATHCS B XOJ€ MOHUTOPHAHTA YUYEOHO-
ro mpouecca rno 0codoMy pernameHTy.

Takum 00pa3oM, ojJHA 3. €. (KPEIUT) SIBJISETCS YCIOBHBIM MapaMeTpoM,
PacCUUTHLIBAEMBIM HAa OCHOBE PEATMCTUYHBIX SKCHEPTHBIX OLEHOK COBOKYIHBIX
TPYJ03aTpaT CPEAHErO CTYACHTA, HEOOXOAMMBIX U AOCTHXKCHHUS Leneh o0y-
YeHUs. 3aU€THBIC CAVMHMIBI HA3HAYAKOTCS BCEM OOpPa30BATEIBHBIM KOMITOHCH-
Tam y4eOHOro IUIaHa.

B 1abn. 6.1 v Tabn. 6.2 npuBeacHBI HOPMATUBBI PACUETa TPYAOEMKOCTH TUCIH-
IUTMH ¥ BUAOB paboThl yUEOHBIX MJIAHOB U nepeBo 0amuioB 100-0amibHOi mKka-

JIbl B UX YUCJIOBBIE KO3 (PUIIMECHTHI M OYKBEHHBIEC OIEHKH MPU UCTIOJIb30BAaHUHT
KPEAUTHO-PEUTUHTOBON CUCTEMBI.

Tekymias padora B ceMectpe cocrapiser 60 %, olieHka Ha sk3ameHe - 40
%. B 3a4éTKy BBICTABISETCS CPEAHEB3BEUICHHAS OLCHKA. [IpyM m3ydyeHuu auc-
LUIUIMH CYLIECTBYIOT CACAYIOIIAE BUIbI KOHTPOJIS.

Texymasi arrecranusi - arrecTalusi BO BPEMSI CEMECTPA, BKJIFOUAKOIIAS
aTTECTAINIO HA MPAKTHYECKUX, CCMUHAPCKUX 3aHATUSIX, KOHTPOJbHBIX HEETAX,
TECTUPOBAHUE, 3aLIUTY KypPcoBOil padoTel. Dopma aTrectanuu, €€ mporpaMmma u
TPYAOEMKOCTb OMPEAECAIOTCS Kadeapoil U BHOCITCS B JTUCT KOHTPOJIbHBIX ME-
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pONpUsATHA CTyIeHTa Mo auciuIuiMHe. [IpenonaBatents B Hayajie ceMecTpa J10-
BOJIUT 3TO JIO CBE/ICHUS CTYICHTOB.

Onenka B 100-0ayibHOM 1IKaje 3a BBINOJHEHUE W 3aLIUTY KYPCOBOM pa-
OOTBI BHOCUTCSI B BEIOMOCTb, 3a4ETHYO KHUKKY M MPUJIOKEHHUE K TUTLIOMY.

IIpomesxkyTOoUHast aTTecTalMs - arrecranus B IMEPUOJ CECCUH, BKIIFOYA-
ronlas 3a4€Thl U SK3aMEHBI, TPEYCMOTPEHHBIE YYEOHBIM MJIAHOM W JACHCTBYIO-
M B FO3TY TlonokeHnem O TMPOMEXKYTOUYHOM arrectanuu. TpyaoéMKOCTh
OPOMEKYTOUYHOM arTecTanuu yCTaHABIMBACTCS Kaeapoil B COOTBETCTBUM C
[TonoykeHneM 0 TPOMEKYTOYHOMN aTTECTALMHU.

Heyyactrie B UTOroBOM aTTecTallii B YCTAHOBJIEHHBIN CPOK 0€3 yBa)Kh-
TEJIBHON NPUYMHBI NPUPABHUBAETCA K HEYAOBJICTBOPUTEIBHON OLICHKE. Eciun
[IPUYMHA HEYYACTHs CTYAECHTA B MPOMEKYTOYHOM KOHTPOJIBHOM MEPOIPUATHH
ABJIAETCA VBOKUATEIBHOW, NPENnoAaBareib IMEPEHOCUT ITO MEPONPHUATHE I
JAHHOI'O CTYJEHTA Ha IPYroe BpeMs.

Tabnuia 6.1.
Hammvenosanme Pacuér TpvaoémiocTh B 3. €.
OO61as TpyJ0EMKOCTD; TPYIOEMKOCTD AUCIMILIHHBIL, 1 3. ¢. = 36 akageMUUIECKUX YACOB
BKITFOUAKOIASA 3aUET U TPYJOEMKOCTE KYPCOBBIX MPOCKTOB
(pabor)
MaxkcumanbHas HEASTbHAS TPYAOEMKOCTD; TPYIOEMKOCTD 1,5 3. e. = 54 akageMuIeCKUX Jaca
OJTHOM HEJCITH UTOTOBOM aTTCCTAINH
TpyaoEMKOCTh CEMECTPOBOro 3K3amMeHa (3 JHS A1 THOA- l3.e.
TOTOBKY M | JeHDb Ha DK3aMCH) TIPH BBIACICHUH 3TOH TPYy-
JOEMKOCTH B YICOHOM IITAHS
O01mas ceMecTpoBast TPYI0EMKOCTh 303. ¢.
O01mas romoBast TPYI0EMKOCTh 603.¢.
Tabnuia 6.2.
Ouenka B 100-6annpHoit mika- |OueHKa B TPAAULIMOHHON KaJIC | ByKBCHHBIC 3KBUBAJICHTHI OLICHOK B
ac uikaie ECTS (% ycnewto arrecro-
BaHHBIX)
85-100 5 (oTau4HO) A (otauuno) - 10 %
70-84 4 (xopomwo) B (ouens xopoio) - 25 %
50-69 3(yIOBICTBOPUTEIHHO) C (xopomo) - 30 %

D(vzoBnersopurensso) - 25 %
E(mocpencteenno) - 10 %

0-49 2(Hey 1OBIETBOPHUTEIBHO) FX - HeymoBIe TBOPUTENBHO, C BO3-
MOXKHOM niepecaaucii F - Heynose-
TBOpI/ITCJ'IbHO, C HOBTOprIM I/ISYLICHI/I-
€M JUCLUILIAHBI

18



KpurepusiMu OLICHKM PE3yJbTATOB CaAMOCTOSITENIbHOM paboThl CTyACHTa
MOTYT SIBJISITHCS:

— YPOBEHb OCBOECHMSI CTYJICHTOM Y4eOHOI0 MaTepHraa,;

— YMEHHE CTYACHTA UCHOJIb30BATh TEOPETUUECKUE 3HAHUS TPH BBIMOJIHE-
HUM MPAKTUUYECKUX 3a7ay;

— 000CHOBAHHOCTb U YE€TKOCTb U3JI0KEHUS OTBETA,;

— oopMmiieHHE MaTepralia B COOTBETCTBUM C TPEOOBAHUSIMU CTaHJAPTOB;

— c(hopMupOBaHHBIE YMEHUS U HABBIKA B COOTBETCTBUHU C LIETSIMU U 3a/1a-
YaMU U3yUYEHUS TUCLIUILIMHBL.

Takum 00pazoM, MPaBUILHO CIJIAHWPOBAHHAS, OPraHU30BaHHAs U KOH-
TPOJIUPYEMasi CaMOCTOSTENIbHAs PadoTa 00y4aroUIMXCsl UMEET OrPOMHOE 00pa-
30BaTENbHOEC M BOCIMTATEIBHOE 3HA4YeHHME. OHA SBISETCS OMPEACIISIOMIAM
YCJIOBUEM B JIOCTHUKCHUHU BBICOKMX PE3YJbTaTOB OOyUEHMS, TaK Kak Oe3 camo-
CTOATENbHON padoThl HEBO3MOKHO MPEBpALLEHUE MOTYUYEHHBIX 3HAHWA B yMe-
HUS ¥ HaBBIKH.

YKpemisisi 4yBCTBO OTBETCTBEHHOCTH, MOBbIIIAS YPOBEHb paboueit MOTH-
BaI[MM, Pa3BUBAas MPUBBIUKY K MMO3HABATEIBLHON NEATEILHOCTH, CAMOCTOSTENb-
Has paboTa crmocoOCTBYET (HOPMUPOBAHUIO HEOOXOJIMMBIX JICJIOBBIX W HPAB-
CTBEHHBIX Ka4eCTB OyAyILEro CrenuaimcTa.
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6. METOIMKA TPOBEJAEHUS TIPOMEKYTOYHOI
ATTECTAIIUN

[TpoMexxyTO4YHas arTecTalusi CaMOCTOSTENbHON padOThl MPOBOAUTCS C
LEJIBI0 KOHTPOJIS 32 MPOLECCOM CAMOCTOSTENBHOTO U3YUYCHHUS Psla BOIMPOCOB,
nopo0HO HE PACCMATPUBACMBIX B TEOPETHUECKOM KYPCE, 3aKPEIJIECHHS METO-
JIVKA PELICHMS] MPAKTUYECKUX 3a/1aY.

KonTpone kadectBa mpopabOTKM TEM CaMOCTOSTENBHOW MOATOTOBKH -
NPEIOCTABIICHUE KOHCNIEKTAa 00BEMOM 3-6 CTpaHu 1Mo Kakaoi teme. [Ipenona-
BaTEJIb HA3HAYAET BPEMS JUISl IPOBEPKH KOHCIEKTOB M OECEBI CO CTYIEHTOM.

[To BCceM BMAaM CaMOCTOATENBHOW PabOTHI MPEMOAABATENEM B TCUCHUE
CEMECTPa NPOBOJSATCS KOHCYIIbTALIVH.

CTynEHTBI, HE BBIMOJHUBIIME IPAQUK CAMOCTOATENBHON padoThl, 10 Caa-
YH SK3aMEHA HE JOIMYCKAKTCS.

CKOOPIMHUPOBAHHBINA KOHTPOJIb CAMOCTOATENBHON PA0OTHI 00yYarOIIUX-
Csl IOJKHBI OCYLIECTBIIATH JIEKTOP MOTOKA, BEAYIINANA MPAKTUUYCCKUE 3aHITHS U
ceMUHapsbL. [Ipr 3TOM crucTeMa KOHTPOJISE AOKHA OBITH TPOCTOM, MO3BOJISIS
o0ecrneunBaTh MacCOBBIN 0XBaT 00YYAOIIUXCS TP MUHAMAJIBHBIX 3aTPaTax
BPEMEHM U O0YYAOIIMXCS, U TPETIOAABATEIS.

Heo0x0mmMoCTh KOHTPOJIS HE BBI3BIBAET COMHEHHI: €r0 OTCYTCTBUE WIIH
ANU30IMUECKUIN XapaKTep MOPOXKIAET Y YaCTU 00yUarOIIMXCsl O€30TBETCTBEH-
HOE OTHONICHHE K yueOe, 4To Hen30€KHO BHUTMBACTCS B CHIYKCHHUE KauecTBa
3HaHui. OHAKO HEJOMYCTUMO CBOJUTH KOHTPOJIb UCKITIOUMTEILHO K CUTHAb-
HBIM MEPOTIPUATHSIM, BBISBIISIONIMM (haKThl TPSAMOTO HEBBITIOJTHEHMS CTYICHTa-
MU yueOHO# mporpamMmmbl. [IpaBuiibHO OpraHu30BaHHAS CHCTEMA KOHTPOJIS, TITy-
OOKO 3aTparuBas CyTh MPEnoAaBacMoii JUCIMITIMHBL, TTPU3BaHa MOMOTaTh CTY-
JICHTaM B €€ YCBOCHHUHU U B aJlanTaluy K y4eOHOMY MPOIECCY BOOOUIE.

KpurepusiMu OLICHKM PE3yJbTATOB CAMOCTOSITENIbHOM paboThl CTyACHTA
MOTYT SIBJIATHCS:

— YPOBEHBb OCBOEHUS CTYACHTOM YU4eOHOTO MaTepuaa,

— YMEHHUE CTYACHTA MCMOIb30BaTh TEOPETUUYCCKUE 3HAHUS MPHU BBITOJIHE-
HUM MPAKTHUYECKUX 3a/1aY,;

— 000CHOBAHHOCTb M YETKOCTh U3JIOKCHUS OTBETA,

— 0()OpMIICHHE MaTeprajia B COOTBETCTBHH ¢ TPEOOBAaHHUSIMHM CTaHJapTOB,;

— c()OPMHUPOBAHHBIC YMEHUS U HABBIKK B COOTBETCTBHH C LICTISIMU U 3a/1a-
YaMH M3YYCHHS TUCLHUTUIAHBI.

Takum 00pazom, NMpPaBUIBHO CIJIAHUPOBAHHAS, OPraHU30BAHHAS W KOH-
TPOJIUPyEMasi CaMOCTOsTENIbHAs padoTa 00y4arouMXcsl UMEET OrpOMHOE 00pa-
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30BaTeIbHOE M BOCHOUTATEIbHOE 3HaueHWE. OHa SBSETCS ONPECIISIOUIMM
YCIIOBUEM B JIOCTHKEHUHM BBICOKMX PE3YJbTAaTOB OOyUeHHS, TaK Kak Oe3 camo-
CTOSATENBHON pabOoThl HEBO3MOXKHO TMPEBPAIICHUE MOJyYCHHBIX 3HAHUM B yMe-
HUS ¥ HaBBIKH.

YKperisis 4yBCTBO OTBETCTBEHHOCTH, TIOBBIIIAs YPOBEHb padoueii MOTH-
BallMH, Pa3BHMBas MPUBBIUKY K MO3HABATCILHOM JCATEILHOCTH, CAMOCTOSTEIb-
Has paboTa crmocoOCTBYET (POPMUPOBAHUIO HEOOXOJMMBIX JIECJIOBBIX W HpPaB-
CTBEHHBIX Ka4eCTB OYIYIIETO CHCIMATUCTA.
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