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1. Heab, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yYeHHUsI 110 JUCHUIIIMHE

I{enbro OCBOEHUS TV CLUATUIAHBI «MonennpoBanue PEKUMOB paboThI
ANEKTPOIHEPTETUUECKUX CHUCTEM)»  SBJSAETCSA H3YyYEHUE OCHOB MOJECIMPOBAHUSA DPEXKUMOB
paboOThl W  TPOEKTUPOBAHMS  DIEKTPOIHEPTEeTHUECKUX  CHUCTEM, pacdeThbl  PEKUMOB
AIIEKTPOIHEPTETUUECKUX CUCTEM, CIIOCOOBI MOJICTTUPOBAHUS CETEH U DIIEMEHTOB CETEH.

3ajavyaMy JUCLUIUIMHBI SBIISFOTCS:

O3HAKOMJICHUE C CYIIHOCTBIO, IO3HABAaTEIbHBIMU BO3MOKHOCTSAMU M IPAKTHUYECKUM
3HaYEHUEM MOJICIMPOBAHUS PEKUMOB PaOOTHI IJIEKTPOIHEPIrETUUECKUX CUCTEM KaK OJIHOTO U3
Hay4YHBIX METOJIOB ITIO3HAHUS PEATBHOCTH

HAay4YUTHCA IPUMEHATH METOJbl MATEMAaTHYECKOTO MOJACIMPOBAHUSA JUISI PacyeTOB
PEKUMOB pabOTHI  AJIEKTPOIHEPTETUYECKUX CHUCTEM U HHTEPIPETHUPOBATH PE3yJbTaThl
MOJEIUPOBAHUSA

chopMUpOBaTh  HABBIKM  TOCTAHOBKA  MOJEIBHOTO  JKCIEPUMEHTa  PEKHUMOB
ANEKTPOIHEPTETUUECKUX CUCTEM

Komnerenuun, ¢opmupyemble y 00y4arolUXCs, 3alUIaHUPOBAHHBIE PE3YJIbTaThI
0Oy4eHHs 0 JUCHHUIUIMHE, COOTHECEHHBIE C MHAUKATOPAMH JTOCTHUKEHUS KOMITETEHUIUNA:

Kon n HanmeHoBaHMe Ko u HanmeHoBaHMe 3artaHuPOBaHHBIC PE3YIbTATHI 00yUCHUS
KOMITCTCHITHH WHJIUKATOPA JTOCTUKCHUS 0 JUCUUIUINHE (3HATh, YMETh, BIIAJICTh)
KOMIICTCHITHH
[Tpodeccuonanpabie komnereHmu (11K)
ITK-1 Cnoco6en npooauth ([1K-1.1 [Tnanupyer, ctaBuT 3namo:
HAYYHO- UCCIICIOBATEIbCKHUE|3a/1a4K U BEIOUPACT METOIbI TIPUHITUITBL TUTAHUPOBAHUS MoJieIei
paboThI B 061acTu WCCIIeIOBaHMs B 00acTH AIIEKTPOIHEPTETUIECKUX CHCTEM H CeTel
npoeCCUOHATLHON AJIEKTPOIHEPTETUUCCKUX CUCTEM, |V memb:
JESATeIbHOCTH CETei, AJIeKTporepeaad, ux MPUMCHSTh 3a/1a9¥ MOJCIUPOBAHUS PEKUMOB
PEKUMOB, YCTOWYMBOCTH U paboOThI AIEKTPOIHEPTETUICCKUX CUCTEM
HaJIEKHOCTH Braoemy:
MeTOJIaMHU WCCIIeTOBaHUS Mojiene
AJIEKTPOIHEPTCTUUCCKUX CUCTEM U UX PEKHMOB
[1K-1.3 ITpumeHseT MeTO bl 3nams:
MOJIETTUPOBAHUS U METOJIbI MOJEIHUPOBAHUS, MPOTHOZUPYIOIINE
ONTHMHU3AIINH, TIO3BOJIIONINE  [TOBEICHUE SJIEKTPOIHEPTETUICCKUX CHUCTEM U
MIPOTHO3UPOBAThH CBOMCTBA U UX PEKHMOB

moBeaeHUd 00OBEKTOB B o0acti | Yuems:
3IEKTPOIHEPTETUUECKUX CUCTEM, |[IPOTHO3UPOBATh  CBOMCTBA W NOBEACHUS

CeTel, AyeKTponepeaay, ux 00BEKTOB B 00JIACTH 3JIEKTPOIHEPTreTUUECKUX
PEKUMOB, YCTOWYUBOCTH U CHCTEM, CeTeH, AJIeKTporepeaay, uX peXUMOB,
HA/ICKHOCTH YCTOMYUBOCTH U HAJIS)KHOCTH

Braoemy:

HaBBIKOM MOJICIIUPOBAHUSA U  ONTUMH3AIUN
00BEKTOB B 00JACTH JIIEKTPOIHEPTETUUECKUX
CHCTEM, CETEH, DJIeKTpoIiepeaad, X PeKHMOB,
YCTOMYMBOCTU U HAJIEKHOCTH

2. Mecto aucuuninnbl B cTpykrype OIIOII

JucrumimHa MojenupoBaHue PEKUMOB  padOTHl  DIICKTPOIHEPTETUYSCKUX CHUCTEM
OTHOCUTCSA K 4acTd, (OpMHUPYEMOM yJYaCTHHUKAMU OOpPa30BATEIbHBIX OTHOIICHUN y4eOHOTO
IIJIaHa M0 HarpasyieHuto MoAroToBku 13.04.02 DnekTposHepreTuka v 3JIEKTPOTEXHUKA.




Kon [IpeamecTByromue TUCUUIUIMHBI (MOTYJIN), [Tocnenyromre TUCHUIIITUHBL (MOAYIIH),
KOMIIETECHIINHU npaktuku, HUP, np. npaktuku, HUP, np.

ONTUMH3AIHS 3JIEKTPOIHEPIETHIESCKUX
HK-1 cucTeM

Cpenctsa YIPABJICHUS pexuMaMu B
IK-1 AIIEKTPOIHEPTETUUECKUX CUCTEMaX
YnpaBieHne Ka4eCTBOM AJIEKTPOIHEPTUU

JlJ11 OCBOCHUS JUCIUILTUHBI 00y4arOIUNCS JOKEH:

3HaTh: OCHOBHBIE TIOHATHA U (PyHIAMEHTAJIbHBIE 3aKOHBI ECTECTBEHHOHAYYHBIX
TUCIMILTAH

YMeTh: onpeAensaTh Mepbl M0 O0EeCTeueHUI0 0e30MacHOCTH pa3padaThIBA€MbIX HOBBIX
TEXHOJIOTHH, SJEKTPOIHEPTETUYECKUX OOBEKTOB U NIEKTPOTEXHUUECKUX U3/ICIUN

Brnanets: METO1aMHU MaTeMaTH4eCcKOro aHau3a, TEOPETUYECKOT O u
AKCIIEPUMEHTAIFHOTO UCCIIEIOBAHUS

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI

3.1. CTtpykTypa IUCUMILIHHBI

OO6m1ast TpyA0€MKOCTh JTUCIMIUIMHBI cocTaBisieT 3 3aueTHbIX(bie) enunull(sl) (3E), Bcero
108 wuacoB, W3 KOTOpBHIX 29 4YacoB COCTaBJsi€T KOHTaKTHas paboTa oOydwaromerocs ¢
npenojaBaresieM (3aHsATHS JIEKUMOHHOTO TUNA &8 4Yac., 3aHATHS CEMUHApCKOTO TUIa
(IpakTHYeCKuEe, CEMUHAPCKHUE 3aHATHS, JJA0OpaTOpHbIE padOThl U T.I.) 16 yac., TpynmnoBbIE U
WHJUBUIyaJIbHbIE KOHCYJIbTAallMK 2 4Yac., mpueM 3k3amena (KIIA), 3aueta ¢ oueHkoit - 1 ygac.,
caMocTosiTeNIbHas paboTta oOy4aromierocst 44 yac, KOHTpoJIb caMocTosaTeNbHOU padoThl (KCP) -
2 4ac. [IpakTuyeckas OATOTOBKA MO BUAY MPOGECCHOHAIBHOM NIESITEIBHOCTH COCTaBiseT 2,4
YacoR.

Cemectp
Bun yuebHoit paboTbl Beero

4acoB 3
ObLIAA TPYAOEMKOCTD JUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOUIEI'OCA
C ITPETIOAABATEIJIEM, 29 29
B TOM YHUCIJIE:
Jlexumonneie 3ansTus (JIek) 8 8
Jlaboparopusie 3ansTus (J1ao) 8 8
[Tpaktuueckue 3ansatus (Ip) 8 8
KounTpoab camocTosiTenbHON pabOThl M MHAsE KOHTaKTHAas 9 5
pabota (KCP)*
Koncynpramuu (Konc) 2 2
KonTaktHbie yacsl Bo BpeMs attectanuu (KIIA) 1 1
CAMOCTOATEJIBHAA PABOTA ObYYAIOUIEI'OCA

44 44

(CPC), B TOM uncie:
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTaluu B hopMme: 35 35
(3K3aMeH) _
OOPMA TTPOMEXYTOYHOUATTECTALINU Ok Ok




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3jejiaM U BUIAM 3aHATHH
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Pa3pen 1.
1. OcHOBEI
METOHOJIOTHU
MOJICITUPOBAHUS
PEKHMOB K-1.1
3IEKTPOIHEPreTHY 31 J1.2, Coe
b
€CKHX CHCTEM. I1K-1.3 2.3, P33 |
-1. k3 | 30
OCHOBHBIE 3 4 4 4 22 39 V1 JI1.3, OJIP
MOJIOKEHUS 51 HK-1’3 JI1.1,
3a1auun Bl T JI12.2
MOJICIIUPOBAHUS
PEXHUMOB
AIEKTPOIHEPTETHY
CCKUX CUCTEM
Paznmen 2.
2. MonaenupoBanue
YCTaHOBUBIIUXCS
PEIAMOB MK-1.1| J11.1
3JICKTPOIHEPreTHY ' o
GCKI/IXpCI/ICTepM =31, L4, 1 Coc
CDyHKI_II/IOHaJ'IL;HBIe 3| 4 4 |4 22 | 2 34 MK-1.3| JI2.3,1 P33 3k3 | 30
-V1, (2.1
XapaKTECPUCTUKHU ’ » | OJIP
IMK-1.3| JI1.2,
ANEKTPOIHEPTEeTUY Bl |2
€CKUX CHCTEM B )
YCTaHOBUBIIUXCS
pexuMax.
IloaroroBka K Coc
MIPOMEKYTOUHOU 3 35 35 P33 | Ox3 | 40
aTTecTalluu B OJIP
dhopme sK3aMeHa
Cnaua Dk3amMeHa 3 1 1 OK3
HUTOI'O 8 8 8 44 1 2 | 35| 1 |108 100

3.3. TemaTn4yecKuii IJIaH JEKIIHOHHBIX 3aHATHHA



Howmep pa3znena

TeMBI NEeKITMOHHBIX 3aHSATUN

TpynoeMKocTsb,

JACIIUTITUHBI yac.
OCHOBBI METOIOJIOTMH MOJIETTUPOBAHUS PEKUMOB.
1 OCHOBHBIE  TIOJOKEHUS W 3aJa4d  MOJECIUPOBAHUS  PEKUMOB 4
3IEKTPOIHEPTETHUECKUX CUCTEM.
MopenupoBaHre YCTaHOBUBILIUXCS PEKUMOB IJIEKTPOIHEPIETUUECKUX
2 CHUCTEM. 4
OYHKIIMOHAIBHBIE XaPAKTEPUCTUKH 3JIEKTPOIHEPIETUUECKUX CUCTEM B
YCTaHOBHMBIIUXCS PEKUMAX.
Bcero 8
3.4. TemaTu4yecKuH NJIAH MPAKTUYECKHUX 3aHATHI
Howmep paznena . TpynoemMKkocTb
b pasit TeMbl NPaKTUYECKUX 3aHATUN pyA ’
JTUCHUTITUHBI yac.
Onpenenenne (GYHKIMOHATBLHON MOJCIH  AJIEKTPOIHEPTETHUECKOM
1 CHUCTEMBI. 4
[TocTpoenue u pacdyeT MaTeMaTHUYECKUX MOJIEICH 2JIEMEHTOB
3JIEKTPOIHEPIrEeTUYECKUX CUCTEM.
Pacdyer Mopenu yCTaHOBHMBILETOCS PEXHUMa 3JIEKTPOIHEPreTUUECKOM
CUCTEMBI
2 QOYHKIMOHAIBHOE ONUCAaHUE MOJENU NEPEXOAHBbIX IPOLECCOB B 4
AJIEKTPOIHEPTETUIECKUX CHCTEMAaX
Bcero 8
3.5. TemaTu4eckuii IJ1aH JJa0OPATOPHBIX PadoT
Howmep paznena TpynoemMkocTb
pp Tewmbl 1a00paTOpHBIX paboT Py ’
JACITUTITUHBI yac.
1 UccnenoBanme BHAOB HapyLIEHHS CTAaTUYECKOM  yCTOMYHMBOCTH 4
MPOCTON HEPETYIUPYEMOU INEKTPUUECKON
HccnegoBanue MeponpusaTuii pexXKUMHOTO
2 XapakTepa Mo COXPaHCHHUIO JUHAMUYECKOW YCTOMYMBOCTH MPOCTOU 4
HEPETyIUPYEMOH AIIEKTPUUECKON CUCTEMBI
Bcero 8
3.6. CamocTosiTesibHAs padoTa CTyIeHTa
Howmep paznena TpynoemMkocTb
PP Bux CPC Conepxxanne CPC Py ’
JACTTUTITUHBI qac.
N3yuenne PaboTa ¢ KOHCTIEKTOM JIEKITUH, C YICOHHKOM.
TEOPETUYECKOTO I[ToaroToBka KOHCHIEKTa TI0 TeMe ISt
1 MaTepualia, moAroToBKa CaMOCTOATCIIBHOTO HU3Yy4YCHMUA. IToaroroBka k 22
B IIPAKTUYECKOMY, KOHTPOJIbBHOMY OIIPOCY, 3alllUTC z(a60paT0H0171
nabopaTopHOMY paboTHI, BHIMOJTHEHNE JJOMAIIHEH pabOThI
3aHSITHUIO
Nzyuenue PaboTa ¢ KOHCTIEKTOM JIEKITUH, C YYCOHUKOM.
TEOPETHIECKOTO [ToaroToBka KOHCTIEKTA IO TEME IS
2 Marepuaa, MoAroToBKa |CaMOCTOSITeIbHOTO u3yueHus. [loaroroBka k 29

B IIPaKTUIECKOMY,
nabopaTOpHOMY
3AHATHIO

KOHTPOJILHOMY OIPOCY, 3aIlUTe Ja00paTOHOM
paboThI, BHIMOJIHEHUE JJOMAIITHEH pabOThI




Beero| 44 |
4. O0pa3oBareyibHbIE TEXHOJIOTHHU
B mporiecce 00ydeHnst HCTIOMB3YIOTCS:
JIIUCTAHIIMOHHBIE KYpCHI, Ha [UIOIAJIKE LMS Moodle,

URL.:https://Ims.kgeu.ru/course/view.php?id=477
3JICKTPOHHBIE 00pa3oBaTe/IbHBIE PECYPCHI,
cTyeHToB DnekTpoHHoro yausepcutera KI'DY, URL:http://e.kgeu.ru

5. OuenuBaHue pe3yjbTATOB 00y4YeHUSI

PasMCIICHHBIC B JIMYHBIX KaOMHETax

OueHuBaHuE pe3yJbTaTOB OO0YyYEHUs MO JHUCHUIUIMHE OCYILECTBIAETCS B paMKax
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH, MPOBOANMOTO 10 0aTbHO-perTHH-ToBOM cucteme (bPC), n
IIPOMEXKYTOYHOU aTTECTALNH.

O00011IEHHBIE

KPUTEPUH

n IKajia

OLICHUBAaHUA

YPOBHS

c(hOpMHPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOPa JOCTHIKCHMUA KOMH@TCHHHI/I) IO UTOraM OCBOCHHA JUCHUITJIMHBI:

[Tnanu- O0600111eHHbIE KPUTEPHH U IIKaJIa OLICHUBAHUS PE3YJIbTATOB 00YUEHUS
pyeMbIC HEYI0BIIET- YIOBIIET-
pe3yiib- XOpOIIIO OTJIUYHO
BOPHUTEJILHO BOPHUTEJILHO
TaThI
0GyueHus HE 3a4TEHO 3a4TEHO
YpoBeHb  3HaHUM  B|YpOBEHb 3HaHH B
N MuHHUManbEHO p p
YpoBeHb 3HAHUN HIXKE . obbeme, o0Beme,
[lonHOoTa |MMHMMAaIBHBIX JIOIYCTHMBIH -~ YPOBCHD
. COOTBETCTB eM COOTBETCTB eM
3HAHUHM |TpeOOoBaHUM AMEIOT SHAHHMM, - MMCCT  MECTO Yo Yo
nporpamm UMEET|porpaMm
p ’ MHOT'O HEerpyObIX POTpamue, cet|lporpaMme
MECTO oGOK MECTO HECKOJIBKO|TTOITOTOBKH, 0e3
HETrpyOBIX OIIHUO0K OLINO0K
[IponeMoHcTpHUpOBaHBI
[IponemoHCcTpUpOBaHBI poat pHp
[TponemMoHCTpUPOBaHBI BCE OCHOBHBIC YMEHWUS,
[Tpu pereHnun BCE OCHOBHBIE YMEHWUS,
OCHOBHBIE yYMEHMUH, pElIeHbl BCE OCHOBHBIE
CTaHJApTHBIX 3aJla4 HE pelieHsl BCe OCHOBHBIE
peIIeHBI TUTIOBBIE 3a/1aud C OTACIIbHBIMU
Hanuume |mpoaeMoHCTpUpOBaHbI 3ala4yl  C HErpyObIMHU
. 3aJjaud ¢ HErpyobIMuU HECYIIECTBEHHBIMHU
YMEHUN |OCHOBHBIC YMEHUS, oImM1OKaMu, BBITIOJIHEHBI
oImMOKaMu, BBITTOJTHEHBI HEJI0UeTaMu,
UMEIOT MECTO TIpyObie BCE 3aJlaHus B IOJIHOM
BCE 3a/laHMs, HO HE B BBITIOJIHEHBI BCE
OLINOKHU o0bemMe, HO HEKOTOpbIe
IMOJIHOM 00BEME 3aJaHisl B IIOJIHOM
C HeJloueTaMu
o0neme
ITpn peleHnmn .
Nmeerca munumaneubiii([IpogemonctpupoBansl |[IpoaemoHcTprpoBaHbI
Hanuume |cTangapTHBIX 3amad He
Ha0Op HaBBIKOB JJIs1{0a30BbI€ HABBIKM TPU|HABBIKA TIPH PEIICHUH
HaBBIKOB |[[IPOJIEMOHCTPUPOBAHBI
pellleHrs] CTaHJAPTHBIX|pEIIeHUH CTaHIAPTHBIX|HECTAaHJAPTHBIX 3ajad
(Bmanenwue |6a30BbIC HaBBIKH,
3a7ad ¢ HEKOTOpPhIMH([3a7ad C HEKOTOPHIMHU|Oe3 ommnboK Hu
OTBITOM) [MMEIOT MECTO TpyObie
HEJ0YeTaMU HeJI0UYeTaMU HEJI0UETOB
OIINOKH
g B
=
& _ 8 «|Kommerenmmms B mommoi CdopMHupoBaHHOCTH CdopMupoBaHHOCTH CdopMHUpOBaHHOCTH
e g E3 KOMITETEHIIMHT KOMIIETEHIIMM B IIEJIOM|KOMIETEHIIUU
% = 5 2[mepe He chopmMupoBana.
S E a g . |COOTBETCTBYyeET COOTBETCTBYET MOJTHOCTBIO
g o *|Mmeromuxcs 3HaHUH,
S MUHUMAITbHBIM TpeOOBaHUSIM. COOTBETCTBYET
< 3
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~ 5 2 3 00yueHus [Ikasia OIICHUBAHUS
clx & g [0 UCHHILINHE OBIIET- HEY/IOBJIET-
2lg T2 OTJIMYHO XOpO1IO YA YA
[ BOPHUTEIHLHO BOPUTEIILHO
3a4TCHO HE 324TCHO
3HaTh
3naer  npuHNmIG|[110X0 SHACT|y
3HaeT  TPUHLHUIIBI|TUIAHUPOBAHUS TPUHIIUTIBI poser
TIPUHIIMIIBI . 3HAHUU HIKE
TUTAHUPOBAHUS MojIeneit TJTAHUPOBAHUS
I1K- IJTAaHUPOBAHUSA N . MUHHUMAaJIbHO
N Mojiesei ANEKTPOIHEPreTUYe|MoIeei
1 |IIK-1.|monenen ro
DJIEKTPOIHEPTEeTUYE [CKUX  CHUCTEM  H[3JCKTPOIHEPreTHYIC
1 [snexTpo3HEpreTHIeC . TpeboBaHUs,
. |CKHX cHuCTeM H|CeTel, MPU OTBETE|CKUX CHUCTEM H
KHX CHCTEM U ceTei . . JIOTTYCKaeT
CeTe, HE|MOXET JIONyCTHTB|CeTeH,  JomycKaer| <
JIOTTYCKaeT OUTMOOK |HECKOIBKO TPYOBIX|MHOXECTBO MEIKHX Py
OLIMOKHU
91115 (03 91115 (03
YMmeTb




3Haer 3aga4u
MOJICTTUPOBAHUS
3HaeT 3a/1auun
pexumoB  pabotsi|[lmoxo 3HACT
MOJIETTUPOBAHUS YpoBeHb
AIIEKTPOIHEPTeTUYE |3a/1a4n .
IPUMEHATh 33Ja4U|pSKUMOB  pabOThI 3HAHUU HIDKE
CKUX CHUCTEM, [MOAETUPOBAHUS
MOJIETTUPOBAHUS AIIEKTPOIHEPTETHYE MUHUMAaJIbHO
AIIEKTpONepeaay, UX[peKUMOB  pabOTHhI
PEKUMOB  PaOOTHI|CKUX CUCTEM ro
o PEXKHUMOB, ANEKTPOIHEPreTHye
NIEKTPO3HEPIeTHYE i, AJIeKTponepea 4, . TpeOoBaHuS,
YCTOWYHBOCTH U [cKkmx CUCTEM,
CKUX CUCTEM ux PEXKHUMOB, JIOITYCKaeT
. HAJEKHOCTH, pH|aomycKaer
YCTOMYMBOCTH | rpyobie
OTBETE MO>KET|MHOKECTBO MEIKHX
HaJEKHOCTH, HE OIIINOKHU
JIOTTYCTHUTD OIIMO0K
JIOITYCKaeT OUIMO0K
HECKOJIBKO TpYOBIX
OImMOO0K
Bnaners
3Haer metosl|[Lnoxo 3HaeT
HCCIIEIOBAHUA METO/bI YpoBeHb
3HaeT METO/IbI . .
METOJIaMU Mojieseit UCCIIEJIOBAHUS 3HAHUU HIKE
WCCJICTIOBAHMUS 9
WCCIIE/IOBAaHHS Moeneit AJIEKTPOIHEPTEeTHYE |MOICIICH MUHUMAJITBHO
Mojenei CKUX CHCTEM U HX|IJEKTPOIHEpPreTuye |ro
AIIEKTPOIHEPTEeTHYE
AEKTPOIHEPTeTHYE PEKHUMOB, NPH|CKUX CHCTEM U UX|TpeOOoBaHUS,
CKUX CHCTEM U UX
CKHUX CHCTEM U HUX OTBETE MO>KET [PEKHUMOB, JOIYCKaeT
PEKHUMOB, HE
PEKHMOB JIOITYCTHTH JOITYCKaeT rpyObIe

A0ITyCKaceT OIInOOK

HECKOJIbKO TPYOBIX
OIINOOK

MHOKECTBO MEJIKUX
OILINOOK

OLINOKHA

1.3

3HaTh
3HaeT meronasl|ITnoxo 3HAET
MOJEIUPOBAHUS METO/IBI
3Haer METOIBI /1D ' 8 YpoBeHb
METOIBI MPOTHOZHUPYIOIIHAE |MOJCTHPOBAHUS, .
MOJICTTUPOBAHUS, 3HAHUN HUKE
MOJIETTUPOBAHUS, [IOBEIEHUE MPOTHO3UPYIOIINE
MPOTHO3HUPYIOIINE MUHHAMAIBHO
MTPOTHO3UPYIOIIHE AJIEKTPOIHEPTeTHYE |TTOBEICHUE
[MOBEICHUE ro
IIOBEIEHHUE CKHX CHCTEM U HX|IJIEKTPOIHEpPreTuye
AIIEKTPOIHEPTETHUYE TpeboBaHUs,
AEKTPOIHEPTETHYE PESKHUMOB, MIPH|CKUX CHCTEM W WX
CKUX CHCTEM U HX JOITyCKaeT
CKAX CHCTEM H HX OTBETE MOKET [PEKHUMOB,
PEKUMOB, HE rpyobie
PEKHMOB JIOITYCTHTH JOITYCKaeT
JIOTTyCKaeT OMNOO0K OIINOKH

HECKOJIbKO TPYOBIX
OIINOOK

MHOKECTBO MEJIKHUX
OILITNOOK

Ymers




3Haer cBoiictBa ul|llnoxo 3HAET
MMPOTHO3UPOBATH N MMOBEIEHHUS CBOICTBa u
. 3HaeT CBOWCTBA H#
CBOWCTBa u 00BEKTOB B 00JIACTH|ITOBEIEHUS
IOBEICHUA YpoBeHb
MTOBEICHUS AIEKTPOIHEPreTHIe |00BEKTOB B 00J1acTH .
00BEKTOB B 00JIaCTH o 3HAHUH HIXKE
00BEKTOB B 001aCcTH CKUX CHUCTEM, CETeH, [31nekTposnepreTuye
AIEKTPOIHEPIETHYC .. |MHHHMAaIBLHO
AJIEKTPOIHEPIETHYIC . [3mexTponepenay, X |CKHX CUCTEM, CETEH,
. |CKHX cucTeM, ceTel, ro
CKHX CHCTEM, CETEM, PEKHUMOB, JNeKTponepeaay, ux
AJIeKTpoIepeaay, N TpeboBaHUs,
AJIEKTpornepenad, ux YCTOMYHUBOCTH U |peKUMOB,
150.¢ PEXKHUMOB, N JIOITYCKaeT
PEXKHUMOB, N HAJCKHOCTH,  MPHU|yCTONYUBOCTH u
. YCTOMYHUBOCTH u rpyobIe
YCTOMYHUBOCTH 51 OTBETE MOJKET|HAAEKHOCTH,
HaJEKHOCTH, HE OIIINOKHU
HAJEKHOCTH JOTTYCTHTH JIOITYCKaeT
JIOTTyCKaeT OMNOO0K
HECKOJIBKO TPYOBIX|MHOXKECTBO MEIKHX
OIInO0K omInoOoK
Bnanerts
3HaeT HaBBIKHA
IImoxo HaBBIKU
MOJCIIUPOBAHUS |
3Haer HaBBIKA MOJICTTUPOBAHUS U
HaBBIKOM OITUMM3AIUA
MOJCIIUPOBAHUS H ONTHUMU3AILIUN
MOJICIIMPOBAHUS | 00BEKTOB B 00J1aCTH YpoBeHb
OITUMM3ALIA 00BEKTOB B 00J1aCTH .
OITUMU3ALIUN AJIEKTPOIHEPTETUYC 3HAHUN HUKE
00BEKTOB B 00J1aCcTH . [3mexTposnepreTuye
00BLEKTOB B 00J1acTH CKHX CHCTEM, CETEH, . |MHHHMAaIBEHO
AJIEKTPOIHEPTETHUYC CKHX CHCTEM, CETEM,
ANEKTPOIHEPTETHYE .. |2JIekTponiepenad, ux ro
.. |CKHX cuCTeM, ceTeH, JJIEKTpoIepeay, ux
CKHX CHCTEM, CETEM, PEKIMOB TpeboBaHUs,
aJIEKTpoTIepeaad, . PEKHMOB
JNIeKTpoTiepeaay, ux YCTOWYMBOCTH 51 N JIOITYCKaeT
150.4 PEKIMOB YCTOHYMBOCTH u
PEKUMOB . HAJEKHOCTH, TIPH rpyobie
N YCTOWYMBOCTH u HAIEeKHOCTH,
YCTOWYMBOCTH 5 OTBETE MOYET OLIINOKU
HaIEeXHOCTH, HE JIOTTYCKaeT
HaJEeKHOCTH JOTTYCTHUTD

JIOTTyCKaeT OINOO0K

HECKOJIBKO T'pYyOBIX
OLINOO0K

MHO>XECTBO MCIKHUX
(011053100 4

OueHouHble MaTrepualbl Uil MNPOBEAEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOUHOM arTecTanuu npuseaeHsl B [Ipunoxkenuu k padoyeil mporpamme JUCIUIUIHHBIL.
[lonHBI KOMIUIEKT 3aJaHM W MaTepuaioB, HEOOXOAUMBIX IUIsl OLEHUBAHUS PE3YyJbTaTOB
oOy4eHHs 1O AUCLUILUIMHE, XPaHUTCS Ha Kadeape- pa3padboTuuke B OyMaKHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMYEeCKOE U MH(OPMAIITHOHHOE O0ecnedeHne JUCHUILIUHbI
6.1. YueOHO-MeTOAM4YECKOE 0OecTieueHne
OcHoBHas IUTEpaTypa
Bun Kon-Bo
0 Mecrt r
N Astop(| Hame- W3/1aHU €CcTo ox 3K3EMII
/ S W3JaHud, |u3ma” Anpec 3IEKTPOHHOT0 pecypca JIs1- POB
bl) HOBaHUE
i (y4eOH | u31aTeNbCTBO | Us B O10-
UK, JIMOTEK




Adonun y4ueOHO M.:
B.B Moaenupona e HauuonamsHer
1.7 it OtkpsiThiii | 2016 https://e.lanbook.com/book/100659
®denocu | HUE cucTEeM |TTOCOOHU
HC. A o YHuBepcurer
U "MHTYUT"
ABTOMaTHYE
CKOE
Kopotk peryimposa y4eOHH M.: http://www.studentlibrary.ru/book/ISBN978538
2 H H€ B Wznatenbeku | 2017
oB B. @. K . 3012109.html
3IIEKTPOIHED naom MOU
TETUYECKUX
cUCTeMax
HOHOHHHTCHBHEUI JJUTCpATypa
Koin-Bo
Bun uznanus Tox K3OMIL
Ne Haunwme- (yueOnuk, | Mecro u3nanus, AJpec AIeKTPOHHOTO
ABTOp(BI) W3J1aHH Js1- pOB
/1 HOBaHUE yaeOHoe W3/1aTeNbCTBO N pecypca 6116-
nocobue, ap.) B o
JTUOTEK
Metonasl
MOJIETTUPOBA
HUS
Myparaes .| yctanHOBUBII
f/[.’ araesa I’ exclxlﬁg}; ag|  YdeOHoe https://lib.kge
1 |P P 5 Kasanp: KTDY | 2019 | w.rufirbis64r_1
A., UBaHoB| perieHus nocooue 5/scan/233om. pdf
. A., Manes 3a7a4 P
H. A. ONTUMHU3aLU
U B
3IEKTPOIHEP
TETUKE
Myparaes U.
II:‘/I.’ ATacEa Moaenupona
P HUE PEKUMOB https://lib.kge
L A, a0O0TBI Y4aeOHoe u.ru/irbis64r_1
2 |SApocnaBcku P Kazans: KI'DVY 2019 ) -
i A ANEKTPOIHEP nocobue 5/scan/2415m.
’ | TETUYECKHX pdf
Xy3smes P.
CUCTEM
I'., Topsues
M. IL.




VYnpasnenue
HOTOKaMH
Bypman A, |>CKTPOHEP http://Awww.stu
1., Posamos| '"™MH M.: dentlibrary.ru/
3 [IO. K., TTOBBIICHHC YaebHoe Uznarensckuiinom| 2017 | book/ISBN97
[Hakapsn 10| *PPexTuBHO | mOCOOME MOH 85383011898,
. ot html
AIIEKTPOIHEP
FETUYECKUX
CHCTEM
DJIeKTpUYec Vaebioe
4 |JIpikun A. B. | KHe cucTeMbl M.: Jloroc 2007 594
L coTH rmocooue

6.2. Undopmanuonnoe odecnevyeHme

6.2.1. DIEeKTPOHHBLIE U MHTEPHET-PECYPCHI

11\/?1 HaunMeHoBaHME 3JI€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika
6.2.2. [IpodeccuonasibHbIe 0a3bl TAHHBIX
Ne
i HaumenoBanue npodeccroHalibHbIX 0a3 JaHHBIX Anpec Pexxnm noctyma
1 |Poccuiickas HalMOHAIbHAs OMOIHOTEKA http://nir.ru/ http://nir.ru/
2 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
6.2.3. ndhopMalilMOHHO-CIIPABOYHBIE CUCTEMBbI
Ne A P
i npec €KUM JIOCTYyTIa
1 [Hayunas snekTpoHHas OMOIHOTEKA http://elibrary.ru OTKPBITBIN
2 |Poccuiickas rocynapcTBeHHas 6MOiIMoTeka http://www.rsl.ru OTKPBITBIN

6.2.4. JIuneH3uoHHOE ¥ CBOOOJHO PACIPOCTPAHIEMOE IPOrPaAMMHOE 00ECIIEUEHUE
JIACIIATIAHBI

PexBu3nuTHI
Onucanue MTOATBEPKIAFOIIUX
JIOKYMEHTOB

3A0 "CodtJlaitaTpeiin"
[Tonp3oBaTenbckas onepannoHHasi|Ne2011.25486 oT
cucrema 28.11.2011 Hewucki.
nmpaBo. beccpouno

Ne HanmenoBanue nporpaMMHOTo
n/n o0ecrieueHus

1 [Windows 7 Ilpodeccuonanbuas (Pro)



http://elibrary.ru/
http://www.rsl.ru/

[0 s >ddextuBHOTO OHNMANH-|CBOOOMHAS  JUIEH3US
2 |LMS Moodle B3auMOJICHCTBH  TipenogaBarenas  u|Hewncko. paBo.
CTyZIEHTa beccpouno
MATLAB Academic new Product|lTaker mnpukiagasix mporpamm maasi[3AO "CodrJlaiiaTpeiin"
3 |From 10 to 24 Group Licenses (per|pemicaust 3a1a4 TexHnueckux (Ne2013.39442  Hewuck.
License) BBIUVCIIEHH. npaso. beccpouno
CBoOogHas ~ JUIEH3USA
Cucrema moucka uHGOpPMALIUU B CETH
4 |bpayzep Chrome Hewucku. paso.
HUHTEPHET
Bbeccpouno
1. MaTepl/IaﬂbHO'TeXHH‘leCKoe od0ecrmeueHue JAUCHUITJIMHBI
Ne . HaumeHoBaH#e CrieluaibHBIX OcHaIeHHOCTh CIeIUATBHBIX
Bun yueOnolt paboThl . - 9 .
1/ nomenieHu u nomemennii gt CPC nomenieHud u nomemmenuit st CPC
JIOCKa ayJauTOpHAas, IPOEKTOp, SKpaH,
HOYTOYK. Windows 7
[Ipodeccuonanpuas (Pro): morosop
Ne2011.25486 oT 28.11.2011,
munensuap — 3A0 «Codt Jlaitn
Tpeitn», Ttun (BUA) JUIEH3UH —
YueOHast ayquTopusi AN TPOBEACHMS|HEUCKJI. IPaBO, CPOK eiicTBUs
1 [JlexuumonHble 3aHATHS YAHTOPHA /L POBEA paso, — ¢p a

3aHATHI JICKIIMOHHOI'O TUIIAa

JUIEH3HUH - OECCPOYHO.

Office Standard 2007 Russian OLP NL
AcademicEdition+: JIOTOBOP
Ne21/2010 ot 04.05.2010, munieH3uap -
3A0 «Codr Jlaitn Tpeitn», Tun (Bum)
JUIEH3UH - HEUCKJI. TPaBO, CPOK
JEHCTBUS JIUIIEH3UH - 0€CCPOYHO.




JlaGopatopHsbie
paboThI

KoMnbrorepHslii kinacce
C BBIX0ZI0M B MIHTEpHET

JOCKa ayIuTOpHas, KOMIBIOTEp B
KOMIUIEKTE C MOHUTOpPOM (8 1mIT.);
npubop UIE U3MEPEHUs IOKa3aTeneit

KayecTBa  AJIGKTPHUECKOW  SHEPTHH
"Pecypc-1IKD-1.5"; mpeoOpazoBarenn
napamMeTpoB BOJITAMITEPHBIX

xapakrep.u3mepur.Tpancd. Toka [II1
BAX. Windows 7 IIpodeccuonanpHas
(Pro): moroBop Ne2011.25486 ot
28.11.2011, muuenzuap — 3A0 «CodTt
Jlaitn Tpebia», Tun (BUII) JTULEH3UU —
HEUCKJ. TpaBO, CPOK JEWCTBUA
JUICH3UH - OECCPOYHO.

Office Standard 2007 Russian OLP NL
AcademicEdition+: JIOTOBOP
Ne21/2010 ot 04.05.2010, munieH3uap -
3A0 «Co¢r Jlaiin Tpeitn», Tun (Bun)
JUIEH3UM - HEUCKI. TMpaBO, CPOK
JEHUCTBUS JIULIEH3UH - 0€CCPOYHO.
MATLAB Academic new Product
From 10 to 24 Group Licenses (per
License): noroBopNe2013.39442,
manenszuap — 3A0 «Codr Jlain
Tpeitn», tun (BUA) JUIEH3UH —
HEUCKJI. [paBO, CpPOK  JEHUCTBUSA
JUICH3UH - OECCPOUHO.

[IpakTrueckue
3aHATUA

YyebHast ayauTopus s NPOBEJCHHS
3aHATUI CEMHUHAPCKOIo THUIIA,
IPYIIIOBBIX u VUHIUBUYAIIbHBIX
KOHCYJIBTAIIMM, TEKYyLIEro KOHTPOJS M
IIPOMEKYTOUYHOHN aTTECTaluU

Jocka ayauTopHas, MoHoOmok (13
IIT.), MPOEKTOP, UHTEPAKTUBHAS JIOCKA,
CTeHAbl  "OIJIEKTpUYeCKue  CcXembl"
(4mr.). Windows 7
[Ipodeccuonansuas (Pro): moroBop
Ne2011.25486 ot  28.11.2011
muenszuap — 3A0 «Co¢r Jlaitn
Tpeitn», tun (BUA) JHUIEH3UH —
HEUCKJ. TMpaBO, CPOK JAEWCTBUA
JUTEH3HUH - OECCPOYHO.

Office Standard 2007 Russian OLP NL
AcademicEdition+: JIOTOBOD
Ne21/2010 ot 04.05.2010, nuuieH3uap -
3A0 «Codr Jlaitn Tpeitn», Tun (Bun)
JUIEH3UM - HEUCKI. TMpaBo, CPOK
JEHCTBUS JIUIIEH3UH - 0€CCPOYHO.




MIPOEKTOP, MEPEHOCHON IKpaH, TOHKUE
kineHtsl (13 mT.), kommbioTepsl (5

IIT.). OmneparmoHHas cucremMa
Windows 7  IlpodeccuonanpHas
(ceprudurnmpoBaHHas OCTOIK).

(Jorosop TIO JIMIL Ne 0000/20,
muuensuap — 3A0 «TakcHer CepBucy,
TUM (BUJ) JTULEH3UH — HEUCKJL. MPaBO,
CPOK JCHCTBHS JIUIICH3UU OECCPOUHO).
Office Professional Plus 2007 Russian

CamocrosTenpHas OLP NL. (HoroBop Ne 225/ 10,
4 |pabora UuranbHblid 3271 OUOIHMOTEKH manensuap - 3A0 «Codrt Jlaitn
oOy4aromierocs Tpeitny, Tui (BU) JTUIIEH3UH - HEHUCKIL.
MpaBoO, CPOK JECUCTBUS JHUUECH3UU -

OeCcCpovHO).

bpay3zep Chrome ( nunensuss -—
cBOOOMHAsA, TN (BUA) JIMICH3UU —
HEUCKJI. [IpaBO, CpPOK  JIEUCTBUA
JUIEH3UH — OECCPOYHO);

Cucrema aBTOMaru3anuu OUOIMOTEK
HUPBUC64. [oroBop NeA-7011 or
28.02.2019, cpok nelcTBUS JOroBOpa
1o 31.12.2019 .

8. OcoOeHHOCTH OpraHu3anuM o0pPa30BATEJbHON [AeATEJbHOCTH ISl JIHMI C
OrpaHNYEeHHBIMHU BO3MOKHOCTAMHU 3I0POBbSI U MHBAJIU/I0B



Jluna ¢ OrpaHMYEHHBIMH BO3MOXKHOCTAMHU 310poBbs (OB3) W HMHBaIMABl UMEIOT
BO3MO’KHOCTb O€CHPENATCTBEHHO MEPEMEIIATHCS U3 OAHOI0 YueOHO-1a00paTOPHOTo KopIryca B
APYToH, NOJHATHCS Ha BCE ITAXKU y4eOHO-Ta00pPaTOPHBIX KOPITYCOB, 3aHUMAThCSI B yU€OHBIX U
UHBIX MOMEUICHUSX C YYETOM OCOOEHHOCTEH IMCUXO(U3NYECKOrO0 Pa3BUTUS U COCTOSIHUS
3JI0POBBS.

Jlia oOyuenus nun ¢ OB3 1 MHBaNNM10B, UMEIOIIUX HAPYLIEHUS] OOPHO- ABUTATEIBHOIO
amnmnapara, 0OecrieueHbl YCIOBUs OECHpPENnITCTBEHHOTO JIO0CTYIa BO BCE yUEOHbIE MTOMEIIECHUSI.
WNHupopmanius 0 crienuagbHbIX YCIOBUAX, CO3/IaHHBIX JUIs oOy4daromuxcs ¢ OB3 u nHBanmnuos,
pa3menieHa Ha caiite yHuBepcutreta Www//Kgeu.ru. Hwmeercss BO3MOXKHOCTh OKa3aHHS
TEXHUYECKOM  MOMOIIM  ACCHUCTEHTOM, a TaKXe€ YCIYyr  CypJAONEpPEeBOJYMKOB U
TU(HIOCYPIOTIEPEBOTINKOB.

JIns amanranuy K Bocnpusatuio JmuamMu ¢ OB3 u mHBanuaamMu ¢ HapylIIEHHBIM CIIyXOM
CIPAaBOYHOI0, y4eOHOT0 MaTepualla o AUCHUIINHE 00€CIIeUnBaOTCS CIEAYIOIINE YCIOBHUS:

- IS JTy4IIed OpUEHTAIUU B Ay IUTOPHH, IPUMEHSIOTCSI CUTHAJIBI ONOBEILEHUS O HavaJie
Y KOHLE 3aHITHS (CIIOBO «3BOHOK) IMHILETCS HA JOCKE);

- BHMMAaHHE CJa0O0CIBIILIANIEr0 00Yy4Yaronerocsi NpuBJIEKaeTCsl Me1aroroM *XecToM (Ha
IJIEYO KIJIAJIETCs pyKa, OCYLIECTBIISIETCS] HEPE3KOE TOXJIONBIBAHUE);

- pasroBapuBas ¢ 00y4arIKUMCs, IEAArorH4eCKiil paOOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMH IPEAJIOKEHUAMHU, 00ECIIeUnBas BO3MOXKHOCTh UTEHHUS 110 ry0am.

KomneHncanust 3aTpy/JTHEH!I peueBOro ¥ MHTEJUIEKTYaIbHOTO PAa3BUTHS CJIa00CIBIIIAIINX
oOyJaroluxcs MPOBOAUTCS ITyTEM:

- HCIIOJNIb30BaHUSI CXEM, JuarpaMM, pPHUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAUUNA C
TUIEPCCHUIKaMUA, KOMMEHTUPYIOIIMMU OTJIEIbHbIE KOMIIOHEHTHI U300paKEeHHUS;

- PEryJIIpHOTO NMPUMEHEHUs YIPaKHEHHN Ha rpaduuecKoe BBIIEICHUE CYIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUM;

- o0ecrieueHus: BO3MOKHOCTH JJIs1 00y4aroIEerocs MoJIy4YnuTh aipeCHYI0



KOHCYJIBTAIIUIO TI0 JIEKTPOHHOM MOYTE 10 Mepe HEOOXOAMMOCTH.

Jna agantanuu k BoctpusaTuio auiiamu ¢ OB3 u uHBanmaamMu ¢ HapyIIEHUSIMU 3PEHUS
CIIPaBOYHOTO, y4eOHOTO, POCBETUTENIHCKOTO Martepuana, IPeayCMOTPEHHOTO
o0Opa3oBaTeNnbHON MPOrpaMMoi 10 BRIOpAaHHOMY HaIlpaBjie-HUIO MTOATOTOBKU, 00€CIIeYnBAIOTCS
CJIEIYIOIIUE YCIIOBUS:

- BeJeTcs ajanTanus o(QUIUANBHOTO caiita B ceTd HWHTepHET ¢ ydeToM 0coObIX
NOTpeOHOCTe WHBAJIMAOB IO 3pPEHUIO0, OOECIEUYMBACTCS HaJU4he KPyMHOPUGPTOBOM
CIpaBOYHOM MHGOPMAIIMH O PACITUCAHUU YUEOHBIX 3aHSTHI;

- MIeIarOrHYECKUi pabOTHUK, €ro codeceqHUK (IMPH HEOOXOIUMOCTH ), TPUCYTCTBYIOIIHE
HA 3aHATHH, TPEICTABIAIOTCS 00yUYalOIUMCS, TIPH 3TOM Ka)IbIi pa3 Ha3bIBAE€TCS TOT, K KOMY
neAarornyeckuii paboTHUK OOpaIaeTcs;

- JIeWCTBUS, KECThI, MEPEMEUICHUs MeNarorn4eckoro paboOTHUKAa KOPOTKO U SCHO
KOMMEHTHPYIOTCS;

- meyaTHas HH(OpManusg MpenoCcTaBiseTcs KpymHbIM mipudToM (oT 18 mMyHKTOB),
TOTAJILHO O3BYYHBAETCS;

- oOecrieynBaeTCsi HEOOXOAUMBII YPOBEHb OCBEIIEHHOCTH [TOMEILIEHUH;

- MPEAOCTaBISIETCS BO3MOXHOCTh HCIOJb30BaTh KOMIIBIOTEPHI BO BpeMsl 3aHATUN U
MpaBo 3anucu 00BICHEHUM Ha TUKTO(MOH (110 KEITAHUIO O0YJAIOIINXCS ).

dopma npoBeAeHU TEKYIIEH U MPOMEKYTOUHON aTTecTauuu it ooyyatoniuxcs ¢ OB3
Y HHBAJIUJIOB OIPEIEseTCs NEAArornyeCKuM pabOTHUKOM B COOTBETCTBUHU C yUEOHBIM IIJIAHOM.
[Ipu HeoOxomumocTu odOywaromemycss ¢ OB3, uHBanuay C y4yeToM HX HHAMBHIYaJbHBIX
NcUX0(U3NIECKUX OCOOCHHOCTEH 1aeTCsi BOZMOXKHOCTh MPOUTH IPOMEKYTOUHYIO aTTECTALIUIO
YCTHO, MUCbMEHHO Ha OyMare, MUChbMEHHO Ha KOMIIBIOTEpPE, B (popMe TeCTUpOBAHMS U T.11., TUOO
MPEIOCTABIIACTCS AOMOIHUTEIBHOE BPEMSI sl TIOATOTOBKH OTBETA.



Jlucr perucrpanuy usMeHeHU

JlonosiHeHUsT ¥ WU3MEHEHHMs B pabodeil mporpamMme AUCHUILIMHBI Ha 20 /120
y4eOHBIN o1

B nporpammMy BHOCSTCS ClEAYIONINE U3MEHEHUS:

1.

2.

3.

Yxaszvisaromes HOomMepa cmparuy, Ha Komopuslx
6HECEHbl USMEHEHUA,
u Kpamko oaemcs xapakmepucmuxka omux
UsMeHeHull

[Iporpamma omoOpeHa Ha 3acenaHuu Kadeapbl —pa3paboTyuka «  » 20 r.,
poTOKOJI No

3aB. kadeapoit MakcumoB B.B.

[Iporpamma o106peHa METOAMYECKUM COBETOM MHCTUTYTA

« _» 20 T., TpOTOKOJ No

3am. gupexropa no YMP / /

IToonucw, dama
CornacoBaHo:
PykoBoautens OITOIT / /

Toonucw, oama



CTpyKTypa IUCHUILINHBI I 32049H0i (OpMBbI 00yUeHust

OO6m1ast Tpy1I0€MKOCTh JUCHUIUIMHBI cocTaBisgeT 3 3adeTHbIX(bie) equnuli(bl) (3E), Bcero
108 wyacoB, u3 KOTOpbIX 17 wYacoB coOCTaBIsieT KOHTakTHas pabdoTa oOywaromerocs ¢
npernojaBareyeM (3aHATHUsS JIGKIIMOHHOrO Tuma 4 4ac., 3aHSATHUS CEMHUHApPCKOro THUIIA
(IpakTHYeCcKue, CEeMUHAPCKUE 3aHATHs, JabopaTOpHble padOThl U T.N.) 8 Yac., TPYNIOBBIE U
UHAMBUYyalbHbIE KOHCYNbTanuu 0 dac., npuem sk3amena (KIIA), 3adera c¢ onenkoit - 1 gac.,
camocTosTeNbHasg paboTa oOyyatomierocst 83 yac, KOHTpoJIb camocToaTenbHo padoTsl (KCP) -
4 gac. [IpakTudeckas MOATrOTOBKA MO BHUIY MPOGECCHOHATBHOU AeATEILHOCTH COCTaBisaeT 1,2
YJacoB.

N Bcero Kypce
By yueOHol paboThl 4ACOB
2
OBIIAA TPYJOEMKOCTb AUCHUITJIMHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOILEI'OCA
C ITPETIOAABATEIJIEM, 17 17
B TOM YHUCIJIE:
Jlexuuonnsle 3anstus (JIek) 4 4
Jlaboparopusie 3ansaTus (J1ad) 4 4
[Tpaxtrueckue 3ausatus (I1p) 4 4
KonTtpons camocrosiTenbHOI paboThl 1 MHAsI KOHTaKTHAS 4 4
pabota (KCP)*
KonTaktHbie yacsl Bo BpeMs artecrauuu (KITA) 1 1
CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIET'OCA
83 83
(CPC):
[ToaroroBka Kk MpoMeKyTOYHOU aTTecTaluu B (hopMme: 8 8
(9K3aMeEH) _
OOPMA ITPOMEXYTOYHOUATTECTAILIMU Ok Ok




IIpunooicenue k paboueti
npozpamme OUCYUniIuHbl

MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJIEPAITN

®@enepaabHOe rocyAapcTBeHHOE 0I0IKeTHOEe 00pa3oBaTejbHoe
yupexIeHne BhICIIero 00pa3oBaHust

KDY «KA3ZAHCKHI1 TOCYJIAPCTBEHHBII SHEPTETUYECK U1
YHUBEPCUTET»
«YTBEPXIAIO»
JIMpexTop UHCTHTYTA DIIEKTPOIHEPTETUKH
W JICKTPOHHK 2
7% Vismun LB.

Af &%‘w‘/’{cé X207 .

OLHEHOYHBIE MATEPHUAJIBI
0 JUCIMILJINHE
MoeanupoBaHUE PEKUMOB PaOOTHI 3JIEKTPOIHEPIETHUECKUX CUCTEM

HanpaBnenue 13.04.02 DnekTposHepreTuKa U IEKTPOTEXHUKA
MOJITOTOBKU

Hampasnennocts(n) (mpoduis(n)) 13.04.02 DnekTposHEepreTHUECKUE CHCTEMBI, CETH,
AIIEKTPOIIepEAaun, UX PEKUMBI, yCTOMUYUBOCTD U HAJIEKHOCTh

Ksamuduxanus MarucTp

r. Kazans, 2020



OneHounple MaTepuajabl TO AUCIHIUIMHE «MojenupoBaHue pPeXUMOB PabOTHI
AIEKTPOIHEPTETUUECKUX CHUCTEM» - KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIbHBIX MaTEepHUasoB,
MpEeTHA3HAYCHHBIX IS OIEHWBAHMS PE3YJhTAaTOB OOYYECHHS Ha COOTBETCTBHE WHAMKATOPAM
JOCTUKEHUS KOMITeTeHIUU (11):

[IK-1 CnoocoGeH mNpoBOAUTH HAyYHO-HCCIEAOBAaTENbCKUE paboOTBl B 00JacTH
poeCCUOHATBHOMN e TETLHOCTH

OnennBaHne pe3yJbTaTOB OOyYEHUS TO AWCIHUIUIMHE OCYIIECTBIISETCS B paMKax
TEKYIIEr0 KOHTPOJISl yCIEBAEMOCTH, MPOBOIUMOTO 0 OaiibHO-peiiTuHroBoit cucreme (bPC), n
IPOMEKYTOYHOM aTTeCTaINH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIEUMBAET OIIEHUBAHUE MpOIecca 00YUYEHUs 10
mucruiuinge. [Ipyu TekylieM KOHTpoJie yCeBaeMOCTH MCIOB3YIOTCS CIEIYIONIUE OLICHOYHBIE
CpelCcTBa: MOATOTOBKAa K KOHTPOJIBLHOMY OMPOCY , JOMAalIHss padoTa, 3amuTa J1abopaTopHOU
paboThI , IK3aMEH.

[IpoMexyTouHass aTTecTalMsi WMEET LENbI0 ONPEACIUTh YPOBEHb JOCTUKEHUS
3alJIaHUPOBAHHBIX PE3yJIbTATOB OOY4YeHHs 1O JUCHUIUIMHE 3a 3 cemecTp. Dopma
MIPOMEXKYTOUHOMN aTTeCTAIllUU SK3aMEH.

OneHOYHbIE MaTepualibl BKJIIOYAIOT 3aJlaHusl ISl MPOBEJCHUSI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAllMKN 00YUYaIOIINXCsl, pa3pad0TaHHbIE B COOTBETCTBUH C
paboueil mporpaMMoi TUCIUTUIUHBI.

1.TexHosornueckasi Kapra

Cemectp 3
YpoBeHb OCBOCHUSI TUCITUTIIIMHBI, OAJIITBI
Howmep Hanmeno- Kon
HEYJIOB-HO | YAOB-HO XOpO1IO OTJIMYHO
paznena/ Bix CPC BaHUE WHIUKAaTOpa
TEMBI TUC- OLICHOYHOT'O | IOCTH)KEHUS | HE 3aUTEHO 3a4TEHO
LUTITUHBI CpEICTBa |KOMIIETEHIUMI HIDKE
HU3KUH CpeaHuii BBICOKHI
CpEIHETO
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
N3yuenue
TEOPETUUYECKOTO
MaTepuarna, Coc MK-1.1
1 MOJITOTOBKA B P33 . MeHee 15 15-20 20-25 25-30
ITK-1.3
[IPaKTUYECKOMY, oJIp
nabopaTopHOMY
3aHATHIO
N3yuenue
TEOPETUYECKOTO
MaTI;pI/IaJ'Ia, coc IK-1.1
2 P33 ’ MeHee 15 15-19 20-24 25-30
MOJITOTOBKA B IK-1.3
oJIp
IIPaKTUYECKOMY,
nabopaTOpHOMY
Bcero 6amnoB| menee 30 30-39 40-49 50-60

[IpomesxyTouHas arrectanus




JK3aMeHa-

IoxroToBka K LIUOHHBIE HK-13, MeHee 25 25-29 30-34 35-40
JK3aMEHY SYLICTEL IK-1.1

Bceero 6amnos| 0-54 55-69 70-84 85-100

2. lepevyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepuCTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMbIX MPHU TEKYIIEM KOHTPOJIE
yCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTallMi 00y4aroIerocs o AUCIUIUIMHE:

HaunmenoBanue
OILIEHOYHOTI'0

cpencTBa

Kpatkas xapakTeprucTuka OLleHOUYHOTO CPEICTBA OneHouyHble MaTepuabl

CobecenoBanue (Coc)

CpencTBO KOHTPOJIS HA 3aHITUH, OPTaHU30BaHHOE KaK
cnenuaibHas Oecefa mpernojasareis ¢ 0oOydarolMMcs Ha
TEMbI, CBSI3aHHBIE C UW3y4aeMOW JUCHUIUIMHOH, U
paccuMTaHHOE Ha BbIICHEHUE 00beMa 3HaHUM 00yJaroIerocs
10 OTIPEICICHHOMY Pa3/ieNy, TeME U T.11.

nepeyeHb TeM K
KOHTPOJIBHOMY OIIpOCY

Cpe,Z[CTBO IIPOBCPKHU YMeHI/Iﬁ MNPUMCHSTD ITOJTYYCHHBIC

3amaun U 3aJaHUsA KOMILIEKT BAPHAHTOB
3HAHUS JJIs PEIICHHS 3a/1a4 ONPEIEIEHHOrO THIIA 10

(P33) JIOMAIITHETO 3a/IaHHsI
TEME WK pa3aeiy.
CpencTBo, MO3BOJISIIOIICE OLCHUTh YMCHHE W BIIAJICHHUC
oOyJaromierocsi H3jaraTb CyTh IIOCTaBJICHHOW 3a1auu

Otuer r1o|00Y Ao T AT, MEPEYCHBb TUITOBBIX

nabopaToOpHON pabOTHI
(OJIP)

CaMOCTOSITENIbHO IPUMEHSATh CTaHAAPTHBIE METO/IbI PEIICHUS
IIOCTABJIEHHON 3a7a4¥ C HCIOJB30BAHHEM HMMEIOIIEHCS
nabopatopHoil 0a3bl, MPOBOAUTH aHAIHU3 MOJYYEHHOTO
pe3yabTara paboTEL.

BOTIPOCOB JJIS 3aIIIUTHI
n1a0opaTOpHBIX paboT

Dk3aMeH (IK3)

Cpe,[[CTBO KOHTPOJIA, OPraHU30BAHHOC KaK CICHHAJIbHAA HepequL BOIIPOCOB K

Oecema mpenogaBaresi ¢ 00yJarONIMMCSl Ha TEMBI, CBSI3aHHBIC 9K3aMEHYy.

C M3y4aeMO! JUCLUIUIMHON, U pACCUUTAHHOE HA BBIICHEHHE MakeTbl
o0bema 3HaHMI 00ydaromIerocs Mo ONpeaeJIeHHOMY pa3ieny,|  IK3aMEHallMOHHBIX
TEME. OUJIEeTOB.

3. OnleHOYHbIE MATEePHAJIbI TEKYLET0 KOHTPOJISl yCIIeBA€MOCTH 00yUYa0IIuXCsl

HaumenoBanue .

OLEHOYHOTO 1. KourposbHblii onpoc no pasaeiry «OCHOBHbIE MOJIOKEHUS U 321a4U
MOJEeJTHMPOBAHUS PEKUMOB YJICKTPOIHEPreTHYCCKUX CHCTEM)

cpeacrBa

[IpencraBnenue u
coJepKaHue
OILICHOYHBIX
MaTepHajIoB

KoHTponbHBIN Onpoc NpOBOJUTCS B BHJIE YCTHOTO WHIAMBUAYAJIBHOTO
cobeceJOBaHUSI BO BpeMs ayIUTOPHON CaMOCTOSITEIbHOM paboThl. CTyAEeHT
JIOJI’KEH YCIEIIHO OTBETUTh Ha OJIMH U3 BOIIPOCOB OIPOCa.

Ilepeuenv npumepHbIX mem KOHMPOILHO20 ONPOCA
OCHOBBI METOJIOJIOTUU MOJICTTUPOBAHUS PEKUMOB IEKTPOIHEPTETUUECKUX CUCTEM

OcHOBHBIC ITOJIOXKCHUA n 3aga4un MOACIINPOBAHUSA PCKUMOB
OJICKTPOSHECPI€THUICCKUX CHUCTEM.

Knaccudukanus BUI0B MOIETHPOBAHUS.




J10CcTOBEpHOCTH MOJEIUPOBAHHUS.

(DYHKI_[I/IOHEUIBHOG npeaAcCTaBJICHUC CUCTEM U IOACUCTCM B MOJACIIMPOBAHUU.
Tunbl U CTPYKTYPBI MOJICIIEH DJIEKTPUUECKUX CUCTEM.

OCHOBHBIE 3aa4u MOACIIMPOBaHUs.

CrniocoOslI npecTaBIeHHs] MOJIEIH.

UYrto Takoe JOCTOBEPHOCTH PE3Y/IbTATOB MOJIEIUPOBAHUSI.

Kakas mozenp HazbiBaeTcs 3P PEeKTUBHOIA.

Kputepuu oneHku u
LIKaJIa OLEHUBAHUS
B GamIax’

[Tpu o1ieHKE KOHTPOJILHOTO OMPOCa YIYUTHIBAIOTCS CICIYIOIINE KPUTEPHH:
BO BpeMs OTBETA HE JOMYCTHJI KaKHX-JTHOO OIIMOOK, HETOYHOCTEH,
OPUEHTUPYETCS B TEOPHUSX, KOHIICTIIUAX W HAMIPABICHUSIX 110 U3y4aeMOi
mucuumminae — 8-10 6amos;
BO BpeMs OTBETA HE JAOIMYCTHUII TPYOBIX OMIUOOK P OTBETE, JOITYCKAa
HENPHUHIUITHATbHBIC HETOYHOCTH HJIU TPUHIIUITHAIBHBIC OIIMOKH, UCIIPABIICHHBIC
CaMHM CTYACHTOM, CYMeJ CUCTEMATH3UPOBATh MIPOTPAMMHBII MaTEPHAI C
MTOMOIIIBIO TIPeroaBaress — /-8 0aios;
BO BpeMs OTBETA JIOIMYCKaJl HETOYHOCTH ¥ HEITPUHIIMITHATIBHBIC OIINOKH,
OTPAaHUYHUBAJICS TOJIBKO YUYEOHOU JTUTEPATYPOH, YKA3aHHOM MPEnoaaBaTesieMm,
UCTIBITHIBAN OOJIBIIIUE 3aTPYAHCHUS B CHCTEMATHU3allU MaTepuaia — 5-7 0ayios;
BO BpeMs OTBETA JIOITYCKAJl MPUHIIUITHAIBHEIC OIIHOKH, HE TIPOpad0Tal OCHOBHYIO
JUTEpaTypy MO TEME 3aHATHUS; HE YMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO
JUCITUTUIMHBI, OTBEYAET C TPYOBIMHU CTHIIMCTUICCKIUMHE U JIOTHYCCKUMH OIIMOKaMU
— 0-4 6ann0B;
MakcuMaibHOe KOJH4ecTBOo 0a/L1oB - 10

HaumenoBanue
OLICHOYHOI'0
cpeacrBa

2. KoHTpoJbHbIii onpoc no paszaeny «MoaeJnpoBaHne yCTAHOBUBIINXCS
PEKMMOB 3JIEKTPOIHEPTreTHYECKUX CHCTEM»

MpeJICTaBICHNUE U
coJiepKaHne
OIICHOYHBIX
MaTepHuaoB

KOHTposIbHBIN OMpPOC NPOBOAUTCS B BUAE YCTHOTO HHAMBUIYAIBHOIO
cobeceroBaHUsI BO BpeMs ayJAUTOPHOM CaMOCTOSTEIbHON paboThl. CTyAeHT
JIOJPKEH YCHEIIHO OTBETUTh HA OJIMH U3 BOIPOCOB OMpOCa.

Hepequb NPUMEDPHBIX MEM KOHRMPOJIbHO20 onpoca

QOYHKIMOHAIBHBIE  XAPAKTEPUCTHKH  DJIEKTPOOHEPreTUYECKMX  CHCTEM B
YCTaHOBUBILINXCS PEKUMAX.

ANTOpUTMBI  MOJEIMPOBAHUS JJIsl  pelleHus JIMHEeWHBIX 3ajJad  pacyera
YCTaHOBUBIIUXCS PEXKUMOB.

ANTOpUTMBI  MOAETUPOBAHMSA JUId pELICHMs HEeNMHEHHBIX 3aJad  pacyera
YCTaHOBUBIIUXCS PEXKUMOB.

OO0mast cTpykTypa Mojiesiell YCTAaHOBUBIIMXCSL PEKUMOB 3JIEKTPOIHEPIeTUUECKUX
CHCTEM.

MeTto1bl aHaIM3a YCTOMUNBOCTH 3JIEKTPOIHEPTETHUECKUX CUCTEM.

AHanu3 CTaTUYeCKOW YCTOMYMBOCTH AJIEKTPOIHEPIeTUUYECKUX CHUCTEM Ha OCHOBE
IPUHILIMIIOB MOJIETMPOBAHUS.

AHanu3 AMHAMUYECKON YCTOWYMBOCTHU AJIEKTPOIHEPTETUYECKUX CUCTEM Ha OCHOBE
MaKCUMYMOB (DYHKIIHI BEKTOPHOTO MOJISI.

1 .
B coomeemcmeuu ¢ BPC, noodepacusaemori npenooasamenem ¢ SUOC




Kputepuu oneHku u
LIKaJIa OLlEHUBAHUS
B Gasiax’

[Tpu orieHKe KOHTPOJILHOTO OMPOCa YIUTHIBAIOTCS CIICIYIOIINE KPUTCPHH:
BO BpeMs OTBETA HE JAOIMYCTUII KAaKUX-THO0O0 OMIMOOK, HETOYHOCTEH,
OPUEHTUPYETCS B TCOPHUSX, KOHIICTIIUSX W HAITPABICHUSIX 110 U3y4aeMOi
mucruminae — 8-10 6aios;
BO BpeMs OTBETA HE JOMYCTHJI TPYOBIX OMIUOOK P OTBETE, OITYCKA
HENPHUHIIUITAATBHBIC HETOYHOCTH HJTU TPUHIIUTTHAILHBIC OIIMOKH, UCTIPABIICHHBIC
CaMHUM CTYACHTOM, CYMEJI CHCTEMaTH3UPOBATh ITPOrPAMMHBIH MaTEPHA C
MOMOIIIbIO TIpernoaBaress — /-8 0aios;
BO BpeMs OTBETA JIOMYCKaJI HETOYHOCTH M HEITPUHIIMITHAIbHBIC OIINOKH,
OTPAHUYMBAJICS TOJBKO YICOHOU TUTEPATypOid, yKa3aHHOU MPEToaBaTelIeM,
WCIIBITBIBAJI OOJIBIIINE 3aTPYIHCHHS B CHCTEMAaTH3aIliu MaTepraia — 5-7 0ajuios;
BO BpeMs OTBETA JIOITYCKAaJ MPUHIIUITHAIBHEIE OIHOKY, HE TIPOpadoTaa OCHOBHYIO
JUTEPATYPy MO TEME 3aHATHS, HE YMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOIOTHIO
JTUCITUTUIMHBI, OTBEYAET C TPYOBIMU CTHIIMCTUYCCKUMHE U JIOTHYSCKUMH OIMOKaMU
— 0-4 6annoB;
MakcuMajibHOe KOJIH4ecTBOo 0a/L10B - 10

HaunmeHnoBanue
OLIEHOYHOI'0
cpeacrsa

3. Jomamnss padora no pasaeiry «OCHOBHBbIE I0JIOKEHUS M 32124
MO/IeJIMPOBAHMS PEKUMOB IJIEKTPOIHEPTreTHYECKUX CUCTEM»

IIpencraBnenue u
coJiepyKaHue
OLICHOYHBIX
MaTepHuajoB

JlomaiHsisi paboTa COCTOMT B PEIICHHH ABYX 3ajad ONPEICICHHOTO THUIIA IO
TEMe.
Ilepeuenv npumepnvix 3a0anuti domawnel pabomol

3anayva 1

Onpenenuth mapamMeTpbl MOJEIU JBYXOOMOTOUHOro TpaHchopmaropa TM-
160/10.

3agaua 2

Paccuntare mapameTpsl MoOJEIM BO3AYIIHON JnMHUM HamnpsokeHuem 330kB u
JTUHO# 250 KM, BBIMIOJIHEHHOM ¢ paciieruieHHoit (azoii 2 x AC-300/39.

3agaya 3

Omnpenenuth  mapaMmeTpbl  TpexobOmoroyHoro  tpanchopmaropa  TTH-
10000/115/38,5/11 ¢ cooTHomieHueM MomHocTeli oomorok BH,CH, HH
cootBerctBeHHO 100%/100%/66,7% 1 wuMEIONIEro ClAeAYIIMNe KaTaloKHbIE
nmaHuele: Uk p.c=10,5%; uk p.u=17 %; Uk c.z =6 %; APk = 108 xBt; APx =
52xBrT; Ix =5 %.

3anayva 4

Haiitu mapametpsl monenu kabenbHOW JmHMH HanpspkeHueMm 10 kB, mmmnon 1
KM, BEITIOJTHEHHOM KaOenem AAB-3x 95.

3amaya 5

Paccuntarh mapameTpsl CXeMbl 3aMEIEHUS ABYXTPaHC(HOPMATOPHOM MOACTAHIIUN
¢ parchopmatopamu TMH-4000/35.

2 .
B coomeemcmeuu ¢ BPC, noodepacusaemori npenooasamenem ¢ SUOC




Kputepuu oneHku u
LIKaJIa OLEHUBAHUS
B Oajutax

[Ipu o11eHKe BBITIOJIHEHHOW JOMAIITHEH paOOThl YyUYUTHIBAIOTCS CIICTYIOIINE
KPUTEPUU:

3amanre BBIMOJIHEHO TPAMOTHO, IPUBEICHHOE pellieHUE OAPOOHO, HE COEPIKHUT
OIIMOOK, KaXK/IBIH IIar pemieHns: 000CHOBAH, UMEET Y€TKHE U SICHBIC TTOSICHEHHUS.
Bo3MosxHBI HEOOJBIITHE TOTPEITHOCTH B BhIUKCICHUAX— 9-10 6aiwios;

3aaHue BBIMOJIHECHO B IIEJIOM IPAMOTHO, IIPUBEICHHOE PEIICHUE HE COBCEM
OAPOOHO, COACPKUT HEOOBIITNE HEAOUYETHI, ATAIBI PEIICHUS COIEpkKAT HE BCE
HEo0X0iMMble 000CHOBAHUS U MosicHeHus. [IpuHIMTIHaTbHbIE OITHOKH
OTCYTCTBYIOT — /-9 6asios;

[TopsiIOK BBIMTOTHEHUS 33JaHUS JIOTHUECKU BEPEH, OJTHAKO PEUICHIE HEIOJIHO,
HEJIOBEAICHO JI0 KOHIIA, COJAEPKUT OIIMOKH, 3TAIbl PEIICHUSI JIUIIEHBI TOJDKHBIX
000CHOBAHUM M MOSICHEHUH — 5-7 0aIlI0B;

BrlimotHeHME 3a1aHUST OTCYTCTBYET WIIM COJEPIKHUT IPyObIe OITMOKH, TPUBOISIIINAE
K HEeBepHOMY pe3ynbTary — 0-4 Oarnna;

MakcuMajibHOe KOJIH4ecTBO 6a/10B - 10

HaunmenoBanue
OLIEHOYHOI'0
cpeacrsa

4. lomamusis padora no pasaeny «MoaeaupoBaHue yCTAHOBUBIIMXCH
PEKUMOB 3JIEKTPOIHEPreTHYeCKUX CHCTEM»

[TpencraBnenue u
coJiepKaHne
OIICHOYHBIX
MaTepHraoB

JlomamHsist paboTa COCTOUT B PEIICHUHU 337a4 OMPEeICHHOTO THIIA TI0 TEME.
Ilepeuenv npumepnvix 3a0anuti domawnel pabomol

3amavaT |

Tpebyercs onpenenauTs MOTOHHBIE MapaMeTphl KaOEIbHOW JTUHUU AJTUHONS KM C

HOMMHAJIbHBIM HanpsbkeHueM 10 kB, mpokiaabsiBaeMoil B 3eMJi€ U BBIIIOJIHEHHON

kabenem mapku Cb 10-3%25, u BRIUMCIUTH MapaMeTpbl CXEMbI 3aMeIlleHUs ATON

JUHUH.

3anava 2

Omnpenenuts norpedHocTs B mpoBoge AC 50/8 nnst MoHTaxa (PEKOHCTPYKIIUH)

BJI 10 kB mpotsxénnocThio 5,0 KM.

3agaua 3

OnpenenuTtb, Kak U3MEHSATCS MOTOHHBIE MapaMeTphl U MPOIMYCKHAst CIOCOOHOCTh

TuHUM MekTporepenayn 220 kB npu ropu3oHTaIbHOM pacioioKEHUHU MTPOBOIOB

u MexaydasHoM paccrostaun 7,0 M, ecnu BMecTo npoBoaa AC 600/72 B xaxaoi

¢aze nmoxsecuts aBa nposoga AC 300/48 ¢ paccTosiHUEM MEXIY HUMH ac, = 40

CM.

3agaua 4

Onpenenuts mapameTpbl OJHOLIETIHON BO3AyIIHOW JUHUU HanpskeHuemS00 kB,

nmuHOM 600 kM, BeImOaHEHHOHM TpoBooM Mapku AC 500/64.Jlunus BeIOTHEHA

npoBojoM Mapku AC 500/64 c¢ pacmeruienuem ¢a3el Ha3 npoBoaa. Paccrosaue

MEXy HEHTpaMU pacUIeIIeHHbIX (a3 mo ropusoHtanu 12,0 M, paciierieHHble

IIPOBOZIA PACIIOJIOKEHBI [0 BEPIIMHAM PAaBHOCTOPOHHETO TPEYrOJbHUKA CO

croporoil 40 cm.JIunuro npencraButh:l. Llemounoi cxemoi 3amenienus.2. I1-

o0pa3Holt cxemoit 3amenieHns.3. [TacCHBHBIM YEThIPEXIOIFOCHUKOM.

3amauya 5

Tpéxdaszubiii aByxoOMOTOUHBIH TpaHcpopmarop Thma TM BbIycKarOT Ha JBa

kiacca HanpsbkeHust (10 kB u 6 kB). Onpenenuts napaMeTpbl CXeM 3aMeleHus

tpancpopmaropoB TM-100/10 u TM-100/6 u mpoaHamu3upoBaTh, Kak BIUSET

MIPU OJIMHAKOBON HOMHWHAIBHOW MOIIIHOCTH Kiacc HampsbkeHus oomotrku BH Ha

COIIPOTHUBIIEHUE U IPOBOJUMOCTH TpaHC(hopMaTopa.




Kpurepunu onenku u
LIKaJIa OLICHUBaHU
B Oasuiax

[Ipu o11eHKE BBINMOJIHEHHON TOMaITHEH pabOThl yYUTHIBAIOTCS CIECAYIOLIHE
KpUTEPUU:

3anaHue BBINOJIHEHO TPAaMOTHO, PUBEICHHOE PEIICHUE MTOAPOOHO, HE COCPKHUT
OIIMOOK, Ka)KJIbIi 1Iar pemeHus: 000CHOBaH, UIMEET YETKHE U SCHBIC MOSICHEHMUS.
Bo3MosxHBI HEOOIIBIITME TOTPENIHOCTH B BIYUCICHUIX— 9-10 6amios;

3aaHue BBINOJIHEHO B IIEJIOM IPaMOTHO, IPUBEIEHHOE PEIICHUE HE COBCEM
noapOoOHO, CONIEPKUT HEOOIIBIINE HEOUETHI, 3TAIBl PEIICHHUs COAEePHKAT HE BCE
HeoOxoauMble 000CHOBAaHUA U NosiIcHeHUs. [[puHIIMInanbHbIe OIIUOKU
OTCYTCTBYIOT — /-8 0aJioB;

[TopsimoK BBIMONHEHUS 3aJaHUs JIOTUYECKU BEPEH, OJTHAKO PEUICHHE HEIOJIHO,
HEJIOBE/ICHO 70 KOHIIA, COACPKUT OMIMOKH, 3TAIbl PEIICHUS JIMIICHBI JOKHBIX
000CHOBAHMH U MOSICHEHUH — 5-6 0aIoB;

Brimonnenue 3a1aHus OTCYTCTBYET WM COJIEPKUT IpyOblie OMIMOKH, TPUBOIAIINE
K HEBEpHOMY pe3yinbrary — 0-4 Gaia;

MakcumajibHOe KoJIH4ecTBO 6aioB - 10

HaumenoBanue .
OHEHOMHOIO 5. 3amuTa JadopaTopHoii padoThl 1o pa3aeny «OCHOBHbIE MOJIOKEHUS U
cpecTBa 3a/1a4M MO/IeJIMPOBAHUS PEKUMOB JIEKTPOIHEPreTHYECKUX CHCTEM))

[TpencraBnenue u
coJiepKaHne
OIICHOYHBIX
MaTepHraoB

CreneHb BBIMOJIHEHUS Ta00PATOPHBIX PabOT OLEHMUBAETCS 110 CTETICHU
BBITIOJTHEHHS KK IO TaO0OpaTopHOH pabOTHI B MOTYyJIe

IIpumepHule 6onpocwyl 015 3auumel 1a60paMopHOU pabomol

[lepeuncnure OCHOBHBIE IOKa3aTelIM, XapaKTEPU3YIOIIUE 3JIEKTPUUECKOE
coctosHue y4yactka nernu JIOII.

Kakue cymiecTByroT BHJIbI HapylIEHUS CTaTUYECKOH YCTOMYMBOCTH MPOCTOM
HEPETyJIUPYEeMON CUCTEMBI?

Yo nmoHUMaeTcs MoJi CAaMOPACKaUNBAHUEM CUCTEMBI?

Kak Bamser Ha TOTEpHM pEAKTHBHOM MOIIMHOCTH BBIOOP MOJENH JIMHUH
AJIeKTponepenaun’?

HazoBute xapaktepHble MpPU3HAKA BO3HUKHOBEHHS HEYCTOWYMBOCTH CHCTEMBI
TUIIA «CaMOpacKaunBaHUE.

HazoBute xapaktepHble TPU3HAKA BO3HUKHOBEHHS HEYCTOWYMBOCTH CHCTEMBI
THUIIA «CTIOJI3AHUE.

UTo MOHUMAETCs 10T CAMOBO30YKJICHHEM CHCTEMBI?




Kpurepun onenku u
LIKaJIa OLICHUBaHU
B Oasuiax

[Ipu o1eHKE BBITIOJIHEHHONW KOHTPOJIbHON PabOThl YUUTHIBAIOTCS CICAYIOIINE
KPUTEPUU:

OTBET COJIEP)KATENIbHBIN, YBEPEHHBIA U YETKUM; MIOKa3aHO CBOOOHOE BIIaJICHHE
MaTcpuaJIoM pa3quH0P”1 CTCIICHU CJIOKHOCTH; IIPHU OTBCTC HAa JOMOJHUTCIILHBIC
BOITPOCHI BBISIBIISIETCS BJIAJICHUE MaTEPHAIOM; TTOTHBINA OT4€T 110 JIP — 8-10
0aJlJIOB;

OTBET COJIep>KaTeIbHbIN, YBEPEHHBIN U YETKHIA; TOKA3aHO CBOOOIHOE BIIaJICHHE
MaTepuaioM pa3IuYHOU CTETIEHH CIIOKHOCTHU; IIPU OTBETE HA JIOMOJIHUTEIbHBIE
BOIPOCHI BBISBIISIETCS BIIAJICHHE MaTEPUAIOM; TOTYCKAIOTCs OMH-/IBa HEJA0YETa,
KOTOPBIC CTYACHT CaM HUCIPABJIACT IO 3aMCUYAHUTIO IPLCIIOAaBaTCIIA; HOJIHBIM OTYET
o JIP — 6-8 0aios;

00y4yaeMblif 3HaeT ¥ MOHUMAET OCHOBHOW MaTepuai 1abopaTopHOi paboThl, HO B
YCBOGHUHU MaTepuaja UMEI0TCs MPOoOeIIbl; U3JaraeT ero yupolleHHo, ¢
HEOOJIBIIMMHU OIIMOKAMU M 3aTPYAHEHUSMHU; MOSBIIAIOTCS 3aTPYIHEHHS MTPH
OTBETE Ha JIOMOJHUTENIbHbIE BOIPOCHl; 0T4ET 1o JIP odopmiien ¢ nenoueramu — 5-
6 0ajUIoB;

OTKa3 OT OTBETA; OTCYTCTBME MUHUMAJIbHBIX 3HaHUH 10 J1a00paTOpHOi paboTe;
NPUCYTCTBYIOT TpyOBIe OIMOKH B OTBETE; MPAKTHUECKUE HABBIKM OTCYTCTBYIOT;
CTYJEHT HE CIIOCOOEH UCIIPaBUTH OUIMOKH JJaXKe C TOMOIIBIO0 PEKOMEHJaIHii
MIPeroaaBaTelis; CTYCHT MPEACTABIII HEJIOCTATOYHO NOJMHBINA 0TuéT— 0-4 Oarna;
MakcumajbHOe KoJIu4ecTBo 6a/u10B - 10

HaunmenoBanue
OLIEHOYHOI'0
cpeacrsa

6. 3ammTa J1a6opaTopHoii padoThl Mo pasaeny ««MoaeinpoBanue
YCTAHOBHBIIMXCH PEKUMOB JJI€KTPOIHEPTreTHYECKUX CHCTEM»)

[TpencraBnenue u
coJiepKaHne
OIICHOYHBIX
MaTepHraoB

CreneHb BBINOJIHEHUS Ta0OPATOPHBIX pabOT OLEHUBAETCS 110 CTETIEHU
BBITOJIHEHUS KaXKA0H 1abopaTOpHOi pabOThl B MOAYIIE

IIpumepnvie 6onpocul 015 3auumsl 1a60pamMopHoU pabomol

O0®bsicHuTe (PU3MKY Ipoliecca MOBBIIEHUS JUHAMUYECKON YCTOWYUBOCTH

IIPY aBTOMAaTHYECKOM MIOBTOPHOM BKJIFOUEHHE JIMHUH DJIEKTPOIIEpe1ad.

Uro noHumaercs noJ noa3HbIM OTKIIIOUEHUEM?

OO0mbsacHUTE (HU3UKY MTPOLIECCa MOBBIIEHUS THHAMUYECKONW YCTOWYMBOCTH

npu 1o¢pa3HOM OTKJIIOUEHHE LI JIMHUU 3JIEKTpoIiepeiay.

YTo noHMMaeTcs noj aBTOMaTH4YECKUM ITOBTOPHBIM BKJIFOUEHUEM JIMHUN
3NeKTpornepenay?

Yo moHUMAaeTCcs MO MPeIeTbHBIM BpEMEH (YIJIOM) OTKIFOUEHUS ?

Kak Bnusier u3MeHeHHe aKTUBHOTO U PEaKTHMBHOI'O CONPOTHBIICHUH ydacTKa Ha
NaJIcHUE HAIPSDKEHUS U YTOJl CIBUTa MEXKIY BEKTOPaMH HaIpsLKEHUS?

Kak Biuser u3MeHEHHE COCTAaBJISIIOINIMX IOJHOW MOIIHOCTH Ha W3MEHEHHe
NaJCHUS U IOTEPU HANIPSKEHUS B 3BEHE?

Kak Bnuser nanbHOCTh DJEKTpoIepelayd, MOIIHOCTh TpaHcpopmaropa Ha
BEJIMYMHY [IOTEPU HANPSKEHUS B HUX




Kpurepunu onenku u
LIKaJIa OLICHUBaHU
B Oasuiax

[Ipu o1eHKE BBITIOJIHEHHONW KOHTPOJIbHON PabOThl YUUTHIBAIOTCS CICAYIOIINE
KPUTEPUU:

OTBET COJIEP)KATENIbHBIN, YBEPEHHBIA U YETKUM; MIOKa3aHO CBOOOHOE BIIaJICHHE
MaTcpuaJIoM pa3quH0P”1 CTCIICHU CJIOKHOCTH; IIPHU OTBCTC HAa JOMOJHUTCIILHBIC
BOITPOCHI BBISIBIISIETCS BJIAJICHUE MaTEPHAIOM; TTOTHBINA OT4€T 110 JIP — 8-10
0aJlJIOB;

OTBET COJIepKaTeIbHbIN, YBEPEHHBIN U YETKUI; TOKa3aHO CBOOOIHOE BIIaJICHHE
MaTepuaioM pa3IuYHOU CTETIEHH CIIOKHOCTHU; IIPU OTBETE HA JIOMOJIHUTEIbHBIE
BOIPOCHI BBISBIISIETCS BIIAJICHHE MaTEPUAJIOM; TOMYCKAIOTCS OJMH-/IBa HEJ0YETa,
KOTOPBIC CTYACHT CaM HUCIPABJIACT 110 3aMCUYAHUTIO IPLCIIOAaBaTCIIA, HOJIHBIN OTYET
o JIP — 6-8 0aios;

00y4yaeMblif 3HaeT ¥ MOHUMAET OCHOBHOW MaTepuai 1abopaTopHOi paboThl, HO B
YCBOGHUHU MaTepuaja UMEI0TCs MPOoOeIIbl; U3JaraeT ero yupolleHHo, ¢
HEOOJIBIIIMMHU OIIMOKAMU M 3aTPYAHEHUSMHU; MOSBIIAIOTCS 3aTPYIHEHHS TPH
OTBETE Ha JIOMOJHUTENbHbIE BOIIPOCHl; 0T4ET 1o JIP odopmiien ¢ Henoueramu — 5-
6 0ajUIoB;

OTKa3 OT OTBETA; OTCYTCTBME MUHUMAJIbHBIX 3HaHUH 10 J1a00paTOpHOi paboTe;
NPUCYTCTBYIOT TpyOBIe OIIMOKK B OTBETE; MPAKTHYECKIE HABBIKH OTCYTCTBYIOT;
CTYJEHT HE CIIOCOOEH UCIIPaBUTH OUIMOKH JJaXKe C TOMOIIBIO0 PEKOMEHJaIHii
MIPeroaaBaTelis; CTYCHT MPEACTABIII HEJOCTATOYHO MOJMHBIA 0TuéT— 0-4 Oarna;
MakcumajbHOe KoJIu4ecTBo 6a/u10B - 10

4, O]_[eHO‘lHI)Ie MaTepHualbl l'[pOMe)KyTO‘IHOﬁ arrecranmmm

HaumenoBanue

OLICHOYHOTI0 CpeacTBa

IK3aMeH

[IpencraBnenue u
coziep)KaHue
OLICHOYHBIX
MaTepHalioB

OLIeHOLIHLIe MaTcpHualibl, BBIHCCCHHBIC Ha  3K3aMCH, COCTOAT U3
OK3aMCHAIITMOHHBIX 6I/IJ'IeTOB, KOTOPLBIC BKIHOYAKOT JOBa TCOPECTUUCCKHUX
BOIIpOCa 1 3aJIaHUC.

[Ipumeps! s5K3aMeHAIIMOHHBIX OHIIETOB:
buner 1

1. HazoBute BUIbI MOICTHPYEMBIX CUCTEM BO30YKIACHHUS.

2. IlepeunciauTe OCHOBHBIC MOJICIMPYEMBbIE JJIEMEHTHI B pacyeTax
YCTaHOBUBLIETOCS PEXKUMA.

3. Omnpenenuts napameTpbl YCTAHOBHUBIIETOCS PEXUMa Pa3OMKHYTOU
Pa3BETBJICHHON CETM U TOCTPOUTH BEKTOPHBIE JUArpaMMbl TOKOB U
HanpspkeHud. Hampspkenue B mutaromem ysne U,=120 kB, npuBeneHHas
Harpys3ka y3JIoB B MakcuMalbHOM pexkume: P1=40 MBT,cos¢=0,9, P,=30
MBT, cos¢=0,8. Jluaus AC-240, L;;=30 kM, n=2; Jluaus AC-150,L,,=20
kM, N=2; Jluanusg AC-120,L13=20 km, N=2.
buner 2

1. IlpusHaku 3¢ (heKTUBHOCTH MaTEMAaTUIECKON MOIEIIH.

2. Tlepeuncnure crmocoObl MPEACTABICHHS MOJICIH.

3. OmnpenenuTe MapaMeTpbl YCTAHOBHUBIIETOCS PEKMMa Pa3OMKHYTOMH
Pa3BETBIEHHOW CETHM U IOCTPOUTh BEKTOPHBIE JHAarpaMMbl TOKOB U
HanpspkeHud. Hanpspkenune B nutaromeMm ysne U,=220 kB, npuBeneHHas




Harpyska y3JioB B MakcumainbHOM pexkume: P1=80 MBT, cos¢ =0,9, P,=50
MBT, cose =0,9. Jluaus AC-400, L;;=60 xm, n=2; Jluaus AC-240,L,,=40
kM, N=2; JIuausg AC-300,L13=50 km, n=2.

Kputepuu orieHKH H
LIKAJIa OLIEHUBAHUS B
Oayutax

[Ipu BbicTaBIeHUH OAIJIOB 32 OTBETHI HA 3aJJaHUS B OUJIETE YUUTHIBAIOTCS
CIIEyIOIINE KPUTEPUU:

JlaH monHbIN, pa3BEepHYTHIA OTBET HA MMOCTABJICHHBIN BOIIPOC, MOKa3aHa
COBOKYIHOCTbh OCO3HAHHBIX 3HAHUU 110 JUCLUMILINHE, JOKA3aTEIbHO
PaCKpBIThl OCHOBHBIE ITOJIOKEHHUSI BOIIPOCOB; B OTBETE MPOCIEKUBACTCS
YeTKas CTPYKTYpa, JOTUYECKAs IMOCIEA0BATEIBHOCTD, OTPAXKAOIIAs
CYLIHOCTb PACKPBIBAEMBIX NOHATUN, TEOPUIL, IBJIICHUIN. 3HAHUS 110 IPEIMETY
JIEeMOHCTpHpYeTCs Ha (POHE TOHMMAHHS €r0 B CUCTEME JaHHOW HAyKU U
MEXIUCLUUIIIIMHAPHBIX CBSA3eW. MOryT ObITh 1OIYILIEHBI HEOUYETHI B
OIIpe/ICNICHUH MOHATUH, UCIIPABJIEHHBIE CTYIEHTOM CaMOCTOSTEIBHO B
nporiecce orBera — 35-40 6aiIoB.

JlaH TOJIHBIN, pa3BEPHYTHIN OTBET HA MOCTABICHHBIN BOIIPOC, TOKA3aHO
YMEHHE BBIACIUTD CYLIECTBEHHbBIE U HECYILIECTBEHHBIE ITPU3HAKH,
IIPUYHUHHO-CIIEACTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPUPOBAH, JIOTMYEH,
U3JI0’KEH JIMTEPATYPHBIM S3BIKOM C UCIIOJIB30BAHUEM COBPEMEHHOM
TEXHUYECKOH TepMUHOJIOTMH. MOryT OBITh JOIYIIEHBI HEKOTOPbIE
HETOYHOCTH WJIN HE3HAYUTEIbHbIE OIINOKH, UCIPABICHHBIE CTYAEHTOM C
nomo1npko npenonasarens — 30-34 6aos.

JlaH HeOCTaTOYHO MOJIHBIM U HEIOCTaTOYHO pa3BEepHYTHIN oTBeT. Jlornka u
MOCTIeIOBATEIBHOCTD N3JIOKECHUS UMEIOT HapymieHus. JlonyIeHbl OImnOKy B
PacKpbITUU TOHATUH, yIOTpeOieHuu TepMUHOB. CTy/IEeHT He ciocoOeH
CaMOCTOSITENTFHO BBIJICJIUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIC TPU3HAKH U
MPUYMHHO-CJICICTBEHHBIE CBS3H. B OTBETE OTCYTCTBYIOT BBHIBOJIBI. Y MEHUE
PacKphITh 3HaUE€HHE 00OOIICHHBIX 3HAHUM HE MOKa3aHo. PedeBoe
odopmiieHre TpedyeT NOoNnpaBoK, KOPpPeKuu — 25-29 Gannos.

OTBeT npeAcTaBiIsieT co00i pa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
omnOKamu 1o Bompocy. [IpucyTcTByroT hparMeHTapHOCTh, HETOTUYHOCTh
n3noxkenus. CTyJIeHT He OCO3HAET CBSA3b 00CYXKAaeMOTo BOMpoca Mo Oujery
C IPYTUMH 00BEKTaMH TUCHUIUIMHBL. OTCYTCTBYIOT BBIBOIBI,
KOHKpETH3aIlus U I0Ka3aTeIbHOCTh U3NI0KeHUs. Peub HerpamoTHasi,
TEXHUUYECKasi TEPMUHOJIOTHSI HE UCTIONb3yeTcs. JlomoMHuTeIbHbIE U
YTOYHATOIIHUE BOIIPOCHI ITPENOAaBaTelIsA HE IIPUBOAAT K KOPPEKIIUN OTBETA
cryaenTta. OTBET Ha BOIIPOC MOJHOCTHIO OTCyTcTBYeT. OTKa3 ot oTBeTa — 0-
25 Gamios.

MakcuMaJibHOE KOJMYEeCTBO 0AJLI0B 32 dK3aMeH - 40
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