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AHHOTaUs

JucuunnuHaa «OCHOBBI TEOPUM MEPEXOJHBIX MPOLECCOB B ANEKTPUUYECKUX CHUCTEMAX)
BXOJMT B 00pa30BaTeNbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuaTa Mo
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

OIIK-4 «CrocobeH HCIIONB30BaTh METOABI AHAIM3a U MOJCIHPOBAHUS DICKTPUUECKUX
LEIeN U AIEKTPUYECKUX MAILIUH

[1IK-5 «CnocobeH npoBOAUTH aHAIW3 M KOHTPOJb IMapaMETpOB U YCIOBUH pabOThHI
OT/IEJIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPreTUUECKON CUCTEMBD)

CopnepxaHue JNUCLUUIUIMHBI OXBAaThIBA€T KpPYI BOIPOCOB, CBSA3aHHBIX C OCBOECHUEM
CTyICHTaMM MAaTE€MAaTHYECKUX MOJEIEeH pPa3Iu4HbIX 3JIEMEHTOB 3JIEKTPOIHEPIreTUYECKOU
CHCTEMBI - CHHXPOHHBIX T'€HEPAaTOPOB, ACHHXPOHHBIX AJIEKTPOABHUraTeNeH, TpaHCHOPMATOPOB U
Ip., OTPa)XArOIIMX OCOOCHHOCTH MEPEXOJHBIX MPOLECCOB B ATHX JJIEMEHTaX, METO/0B
UCCJIEIOBAHMS MEPEXOAHBIX IPOLECCOB, IPAKTHUUECKUX METOJ0B pacyeTa TOKOB KOPOTKOI'O
3aMbIKaHUsl, OCOOCHHOCTEH pacdyeToB TOKOB M HAINPSIKEHWM NP HECUMMETPHUYHBIX KOPOTKHX
3aMBIKaHUSX ¥ 00pbIBax (has.

[IpenogaBanrie AMCHMIUIUHBI TPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3alUH
yueOHOro mpoliecca: JEeKIUH, IPaKTHUECKUE 3aHATHsI, J1abopaTOpHbIe pabOThI, CAMOCTOSTENIbHAS
paboTa cTy/ieHTa, KOHCYJIbTAIlHH.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHbI CIEAYIOLIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS IO JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenp JUCHMIUIMHBI COCTOMT B TOM, YTOOBI JaTh OyAylmIMM CHEIUAIACTAM B O00JAcTH
JNEKTPOIHEPreTUKN TEOPETUYECKUE 3HAHUS U TPUBUTH MPAKTUYECKHE HABBIKM aHaIn3a
pa3MYHBIX TMEPEXOJHBIX MPOIECCOB KaK B HJHEPreTHYECKOW CHCTEME B IEJIOM, TaK W B
OTJICIbHBIX €€ DJIIEMEHTAaX.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pesysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Kon v HanMeHoBaHMe HHIMKATOpA
KOMITETCHIIMH KOMITETCHIINH JIOCTH>KEHHSI KOMITETEHUIUU

OIIK-4 Cnocoben
KCIIOJIb30BaTh METO/IbI OIIK-4./1.2 ucronb3yeT METOIbI pacueTa
Ob6menpodeccuoHanbHbIe | aHATU3a U MEPEXOIHBIX MPOIIECCOB B

KOMITETCHIINH MOJICIIUPOBAHUS ANEKTPUUYECKUX IEMSIX MOCTOSTHHOTO U
AIIEKTPUYECKUX LIENeH U | IEPEMEHHOI0 TOKa

AIEKTPUUECKUX MAIlIUH

[1K-5 Criocoben
MIPOBOJIMTDH aHAIH3 H
KOHTpOJb mapametpoB u | [1K-5./1.2 ananu3upyer xapakrep

[Ipodeccuonanbubie YCJIOBHI pabOThI MPOTEKAHUS MEPEXOIHBIX MPOLIECCOB U
KOMIIETEHITHH OTJICbHBIX YCTOHYHBOCThH PEKUMOB
KOMITOHEHTOB AIIEKTPOIHEPTETUUECKON CUCTEMBI
AIIEKTPOIHEPTETUYECKOM
CHUCTEMBI

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnnHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUIUINH:

- OO01mas PHepreTHKa,

— dusuka;

- DNIEKTPUUYECKHE MAILIUHBI,

— DIIEKTPOTEXHUKA;

- DIIEKTPUUECKUE CUCTEMBI U CETH.

3HaHUsA, TOJYYCHHBIC TPU HW3YYEHUW MaTepuaia JaHHOW JUCHUIUIMHBI, HMEIOT Kak

CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U UCTIOIb3YIOTCS MPU U3YYEHUU APYTUX JUCHUTIIUH:

- DNIEKTPUUYECKHUE CTAHIINH U TTOJICTAHIUH;

- DNeKTpOoCcHAOKEHHE.

3. OO0BEM | TPYJOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJI0EMKOCTH TI0 CeMeCcTpaMm) MPeICTaBICHBI B
Tadmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTh 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne6
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:
nexuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3au, OK3. JK3.
DK3.%*%*)

Ex3

IIpumedanue: xaHaMAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILTIHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHEL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 6

Pasnmen 1. O6mue cBenenus o0 ycroiunBoctu IC,
JJIEKTPOMEXAHUYECKUX u JJIEKTPOMArHUTHBIX| 4 15
HEPEXOIHBIX MPOIECCax.

Pasz[en 2. SHGKTpOMaFHI/ITHBIe MEPEXOAHBIC MPOICCChI
B JJICKTPUYCCKUX MallWHax. HepexonHHe IIPOLICCCHI B 4 2 15
Tpex(ba?,HbIX Hergx, IOAKIIOYCHHBIX K HCTOYHUKY]|
CUHYCOMJAAJIbHOI'O HAIIPAKCHUS.

Pazmen 3. Meronbl pacuera TOKa TpexdazHOro

KOPOTKOTO 3aMbIKaHHs B HAYalbHbBIM M MPOM3BOJBHBI 4 8 7 15

MOMEHTbI BDEMEHH.

Paznen 4. [Tepexonnsie MPOLIECCHI npu

HECHMMETPHUYHBIX KOPOTKHMX 3aMbIKaHHSX W OOpbiBaX 5 9 8 12

¢a3. [TocTpoeHre BEKTOPHBIX JHArPaMM.

Hroro B cemecTpe: 17 17 17 57
Hroro 17 17 17 0 57

IIpakTnueckass MOATOTOBKA 3aKJIIOYAaeTCs B  HENOCPEACTBEHHOM  BBIIOJHEHUU
oOy4JarlolMMHUCs  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayulei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.




Tabmuua 4 - Cogeprkanue pa3faesoB U TEM JIEKIIMOHHBIX 3aHATHH

Howmep pasznena

Haszeanue u conepxanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1

O6mme cBeaeHust 00 ycroiumBocTn DIC, SIEKTPOMEXAHUYECKUX H
ANEKTPOMATrHUTHBIX MEPEXOAHBIX mporeccax. OCHOBHBIE TOHSTHS.
[IpuYrHBI BO3HMKHOBEHHUS IIEPEXOJHBIX IpPOIecCOoB. TpeOoBaHUsS K
pacderaM  TepexonHbIX  mporeccoB. OCHOBHBIE  JIOMYIICHHSI,
NMpUHUMaeMble TpH  pacderax. COCTaBICHHE CXEM 3aMEIICHHS.
Hcmonp3oBanne  CHUCTEMBI  OTHOCHUTENBHBIX  enuHuI.  CXEMEBI
3aMEIICHUSI MHOTOOOMOTOYHBIX TPaHC(HOPMATOPOB U  CABOCHHBIX
PEaKTOpOB.

DONEeKTPOMarHuTHbIE TMEPEXOAHBbIE MPOLECChl B SJIEKTPUUYECKUX
MallMHaX. XapaKTEepUCTUYECKOE YPAaBHEHME M €r0  KOPHH.
[TocTosiHHBIE BpeMEHU 3aTyXaHUsi CBOOOIHBIX COCTABJISIOUINX TOKOB.
Bnusiaune cucrembl  BO3OYXKACGHHS Ha TEPEXOAHBIM  Iporecc.
[lepexonnbie mporecchl B Tpex(asHbIX IEMsaX, MOJKIIOUEHHBIX K
HCTOYHUKY CHHYCOMJAIBbHOIO HampspkeHus. [lepexonHslii mpouece
npu TpexdasHom kopoTkom 3ambikanuu (K3) B umenu 0es
tpancopmaropoB. VYmapueiii Tok K3. Meroasl onpeneneHus
ynapHoro kodd¢unuenta. OcoOeHHOCTH MEPEXOIHOTO Mpoliecca Ipu
K3 B pa3serBiienHoil uenu. Ilepexoanslii mpouecc npu BKIOYEHUU B
ceTb TpaHchopmaTopa C Pa3OMKHYTOH BTOPUYHOW OOMOTKOIA.
[Tepexonnbrit mponecc mpu K3 3a Tpanchopmaropom.

Meroasl pacuera TOKa Tpex(}a3HOTO KOPOTKOIO 3aMbIKaHUS B
HA4YaJIbHBI ¥ MPOU3BOJIBHBIA MOMEHTHI BpEMEHH. PacueTr HayaiabHOro
3HAYEHUs TEPUOIUYECKOM cocTaBiisitomeid Toka K3 oT cuHXpoHHOM
MalvHbl 0e3 ydeTa W C Y4eTOM BIIMSHHS JCMIIPEPHBIX KOHTYPOB.
BnusiHue acMHXpOHHBIX  JJICKTPOJABUTrATENEed M KOMIUIEKCHBIX
Harpy3ok B HauyainbHbi MoMeHT K3. Pacyer mnepuoanydeckoit
cocTraBisitoliel Toka npu yaaneHHblx K3. Pacuer mepuonnueckoi
cocraBisitonielt Toka TtpexdasHoro K3 B mpou3BOIBHBIA MOMEHT
BPEMEHHU METOJIOM THUIIOBBIX KPUBBIX WU METOJIOM CIPSMIIEHHBIX
xapakTepucTuK. OCOOEHHOCTH PACYETOB TOKOB KOPOTKOTO 3aMbIKaHUSI
B JIEKTPOYyCTaHOBKax HanpsbkeHuem 1o 1000 B.

[lepexomgHple  MpoOLECCHl  NMPH  HECUMMETPHUYHBIX  KOPOTKHX
3aMBbIKaHUAX M 0OpbIBax (a3. YCiOoBUSA, NMPU KOTOPBIX JOIMYCTUMO
MPUMEHEHHE METOJla CUMMETPHUYHBIX COCTABIIIONINX JUISI aHAU3a
HECUMMETPUYHBIX PEKUMOB B TpeX(aszHbIX ILEMsiX, COAEpKaIIUX
CHHXPOHHBIE ~ MamWHBL. [lapaMeTpbl  SJEKTPUYECKHX  MAIluH,
TpaHchopMaTopoB (aBTOTpaHCPOPMATOPOB), 0OOOIIEHHBIX HArpy3oxK,
BO3JYIIHBIX JMHHUM B3JeKTpornepenad U kabeinell 1Mo OTHOLIEHHIO K
TOKaM pa3HbIX ToOcie[oBaTelbHOCTeH. ['paHMuyHBIE yCIOBHS U
OCHOBHBIE COOTHOIIEHHSI MEXIY CHMMETPUYHBIMHU COCTABIISIOIIMH
TOKOB W HampspkeHuil npu HecummeTpuuHblx K3 u oOpeiBax ¢as.
BekTopHble aMarpaMMbl HANPsDKEHUH W TOKOB NPH HECHMMETPHUSIX
pasHOro BHJA. YUeT TpYINIbl COEAUHEHHUS TpaHC(hOPMATOpOB
(aBTOTpaHCPOPMATOPOB) MPH OMPEETICHUU TOKOB B PA3HBIX BETBSAX U
HanpsDKeHUH B MPOU3BOJIBHBIX TOYKAaxX pacdyeTHOW cxemsbl. [IpaBuiio
OKBUBAJICHTHOCTH  TOKAa  MPSAMOW  IOCIENIOBATEILHOCTH  TIPU
HECUMMETPUYHBIX DPEXHMax W ero ucrnoib3oBaHue. KomriekcHbie
cxeMmbl 3amernieHus. CpaBHEHHE TOKOB INpU HecMMMeTpHuHbIX K3
pasHoro Buja. IlocTpoeHHe BEKTOPHBIX JuarpaMM TOKOB U
HanpspKeHUH npu pa3nuuHbx Bugax K3.

6




4.3. ITpakTueckne (CEMUHAPCKUE) 3aHATHS

TeMbl MpakTHUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

Ne
/o

TeMmpl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

(uac)

Tpyr1oeMKOCTb,

N3 Hux
IIPAaKTUYECKON
HOJATOTOBKH,
(dac)

No
paznena
JIACIIAII

JIAHEI

Cemectp 6

Cucrema
OTHOCHUTEIbHBIX
€IVHUILI. CxeMEl
3aMEIICHUS W HX
rapameTpBbl.
Crioco0n1
npeoOpa3oBaHMs
CXEM 3aMEIICHHS.

pelieHue
CUTYaIIMOHHBIX 33J1a4

2

Onpenenenue
COCTAaBJIIOIMNX TOKa
K.3. B HaydaJbHbBIN
MOMECHT BPEMEHU.
Pacuer YAapHOIo
TOKa KOpPOTKOT'O
3aMBbIKaHMA.

pPCUICHUC
CUTYallMOHHBIX 3aJ1a4

Meron
KpPUBBIX.
OrmpeneneHue TOKOB
K.3. s 33JaHHOTO
MOMCHTA BpEMEHHU.

THUIIOBBIX

perieHne
CUTYallMOHHBIX 33134

3,4

Pacuer TOKOB
HECHUMMETPUYHBIX
k.3. ComnocraBicHHE
HECUMMETPUYHBIX U
Tpex(a3zHbIX K.3.
KommnekcHble cXeMBI
3aMEIICHHS npu
HECUMMETPHUH.
['pannunble ycnoBHs
it BEKTOpHBIE
JarpaMMbl npu
HECHUMMETPUYHBIX
K.3.

perieHue
CUTYalMOHHBIX 3aJ1a4

Bcero

17

17

4.4,

JlaGopaTopHbIe 3aHATHS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MIPUBEACHBI B TabHIIE .

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTb

No

/o

HaunmenoBanme nabopaTopHbix paboT

TpynoemMkocTs,
(dac)

N3 Hux
MPAKTUYECKOMN

No
paszena




MOJATOTOBKH, | JUCIIMII
(dac) JIMHBI

Cemectp 6

1 HccnenoBanue npoliecca CHHXPOHU3AIUN 3 3 2
HATYPHOT'O CHHXPOHHOTO T€HEpaTopa ¢ CEThIO
METOJIOM CaMOCHHXPOHH3AINH

2 | UccrnemoBanue rmporiecca CHHXPOHHU3AIMH 3 3 2
HAaTypHOTO CHMHXPOHHOTO T€HEpaTopa C CEThIO
METOJIOM TOYHOH CHHXPOHHU3AINN

3 | AHanu3  MepexoJHBIX  TMPOILECCOB  MPHU 3 3 3
CUMMETPUYHOM TpexdazHom K3 B
JJIEKTPUYECKOM  LEMH, MHUTAKOLIEUCS  OT
HCTOYHUKA OECKOHEYHOW MOIIIHOCTH

4 | AHamu3  TEpPexXOAHBIX  MPOIECCOB  IMPHU 3 3 4
HecuMMeTpuuHOM K3 B 3JIeKTpHUYECKOM 1enH,
MUATAIOIICHCS OT MCTOYHUKA OECKOHEYHOU
MOIIHOCTHU

3) PeryinmpoBaHne akTUBHOM U pEaKTUBHOMN ) ) 4
MOILTHOCTH CHHXPOHHOI'O T'eHepaTopa

Bcero 17 17

4.5 KypcoBoe mpoeKTHUpoBaHKe/ BHIIIOIHEHUE KypCOBOW paboThI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6 CamocrosiTenbHas paboTa 00yJaroIIuXCs
Bunsl camoctosTensHON paboThI U €€ TPYIOEMKOCTh PUBEIEHBI B Ta0nuLe /.
Tabmuua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrositensHOl paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
40 40
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KontposnbHble paboTsl 3a04HHKOB (KP3)
IToaroToBka K MpoOMeEXyTOYHOU
10 10
atrecranuu (ITA)
Bcero: o7 o7
5. [lepedyeHp yueOHO-METOIMUECKOTO 00ECTIeYeHUS

JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-METOAMYECKNE MaTepHalbl ISl CAMOCTOSITENILHON paboThl OOYJarOMIMXCS YKa3aHbI B
. 7-11.

6. [lepedyeHp MeYaTHBIX U DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepeueHb eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX U3IaHHMA
8




KomaectBo 3k3eMIuIsipoB B
bubnuorpaduyeckas ccpuika oubnmorexe
(KpOoMe JIEKTPOHHBIX IK3EMILISIPOB)

Mugp/
URL aapec

YueOHoe rmocooue o JUCLIMILINHE
«[lepexoaHple MPOIECCHl B 3JIEKTPUYCCKHX
cucrteMmax» / CocraBurenau: O.5. Conénas, 50
A.B. Pricun, C.B. Conénniii. — CIIb: T'YAII,
2020. - 65 c.

ISBN 978- | OcHOBBI TeOpHH MEPEXOIHBIX IPOIIECCOB U 50
5-8088- ycroiunBocTH: yueb. mocoodue / O. 5.

1512-4 Conénasg, A. B. Pricun, C. B. Conénniii, B. I1.
Kyspmenko. — CI16.: T'YAII, 2020. — 63 c.

Kprouxor WN.I1., Heknenaes b.H., CrapmuHoB 50
B.A. u ap. "Pacuer KOpOTKHX 3aMbIKaHUI 1
BBIOOD 21eKTpooOopynoBanus". - M.:

Wz natenbckuii uentp "Axanemus", 2005. -
416 c.

7. IlepeyeHb AIMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOMMBIX MJii OCBOCHHS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue

http: www.gost-r.com/ | CripaBo4HbIe MaTepHalibl  HOPMATHBHBIC JOKYMEHTHI 110
AIEKTPUYECKUM CHCTEMAaM.

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHeueHHs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUILINHE.
[lepeueHpb uConb3yeMOro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

1 SMath Studio

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WMCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HammMmenoBanme

1 CripaBouHbIE MaTEPHUAIIBI MO STEKTPOOOOPYAOBAHUIO ITEKTPHUECKUX CTAHIIUN U
MOACTAHIINH.

2 IIyos

3 I[ITOD, IIE2D



http://www.ruscable.ru/

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepHaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOM JUIsi  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS ayAUTOPHUS 21-21 BM, 21-18 BM
2 | KoMmbroTepHbIi Kilace 31-04 BM
3 | Jlaboparopus 3IEKTPOIHEPTeTUKH MHKEHEPHOH MIKOIBI 418 Mock.

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OICHOYHBIX CpPEACTB I MPOBEICHUS TMPOMEKYTOYHOH aTTeCTaluu
oOyJaronuxcs o AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss TIayO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOTIOJHHUTEIHHON JHMTEPATYypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIe UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMATM3UPOBAHHBIX TOHITHH.

«XOPOLLIO
«GAuTEHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

«yZI0BJIETBOPUTEIIHLHOY
«3AUTEHO

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— 9YaCTUYHO BIAJCET CUCTEMON CIIEMAIM3UPOBAHHBIX IIOHITHUM.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKaeT  CYIIECTBCHHbIE  OIMMOKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBbie KOHTPOJIbHBIC 3aJJaHUS UJIH UHBIC MATEPUATIBI.
Bormpocs! mu1st 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! u1st 3k3aMeHa

[Iepeyens BOIPOCOB ISl 9K3aMEHA

Kon
WHJUKATOpa

1. KoMrIuiekcHbIE CXEMbI 3aMEIICHHS JIJIs Pa3IndHbIX BUAOB monepeuynon | OITK-4.11.2

HECUMMETPUU.

o

CHUCTEMC.

9. Bo3wmymenus B cuctemMax. Buapsl yCcTOWYHBOCTH.

10. Buzipl pe’xMMOB CHCTEMBI AJIEKTPOCHA0KEeHUs. BUibl mepexoJHbIX
IIPOLIECCOB U UX XAPAKTEPHBIE IIPU3HAKH.

11. Yro noHMMaeTcs 1o JUHAMUYECKOH U CTaTUYECKON YCTOHYHUBOCTHIO
AIEKTPUIECKON CUCTEMBI?

12. Bunpl KOpoTKUX 3aMbIKaHui. OTHOCUTENbHAs BEPOSATHOCTh MX
BO3HUKHOBEHHS B DJIEKTPUYECKHUX CUCTEMAX.

13. Yro Ha3bIBaeTcs yaapHbeIM TokoM K37

14. Or kakux (pakTOpOB U KaKMM 00pa30M 3aBHCUT BEIMUYMHA YIAPHOTO

ToKa?

15. Yro otpaxaer ynapHblii KO3QhUIUEHT?

16. B yem cyTh MeTO/1a CHMMETPUYHBIX COCTABIISIOMINX?

17. Ot kakux (pakTOpOB 3aBUCHUT BHJI CXEMBbI 3aMEIIEHUS HYJIEBOI
NOCJIE0BATENBHOCTH?

CriocoObl ¥ TEXHUUECKUE cpelIcTBa orpaHuyeHus Tokos K3.

OxapakTepu3yiTe NOHITHE YCTOMYUBOCTU SHEPTOCUCTEMBI.

[lepeuncnure BUIbI BOZMYILEHUN, BIUSIONIMX HA CTATUYECKYIO U

JUHAMAYECKYIO YCTOWYMBOCTDH CUCTEMBI.

5. Oco0eHHOCTH MPUMEHEHHUSI TyrOTaCUTENIbHBIX PEAKTOPOB B CXeMax
AJIEKTPOCHAOXKEHUS ISl YMEHbIIIeHUs TOKOB 1-(aznoro K3.

6. B uem 3axmouaercs nNpaBUiIO SKBUBAIEHTHOCTH MPSIMO
MOCJIEI0BATEIbHOCTH?

7. Y4er rpynisl COeJUHEHUsI TpaHCPOPMATOPOB (aBTOTPaHCHOPMATOPOB)
TIPY OTIPEJICIICHUH TOKOB HYJIEBOW TIOCIEI0BATEIIEHOCTH

8. OxapakrtepusyiiTe mporecc 3EeKTPOMarHuTHOTO U

AIIEKTPOMEXAHNYECKOTO MEPEXOAHOI0O IpoIecca B dJIEKTPUUECKOMN
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18. Kakue cocrasiisromne UMer0Tcs B IOJIHOM Toke K3?

19. Kakue cymiecTByrOT BUIbI HECCHMMETPUYHBIX KOPOTKHX 3aMBIKAHUI?
Kakue 3 HuX Hanbosee 4acTo BCTPEYAIOTCS B BBICOKOBOJIBTHBIX
ceTsax?

20. Kakue BU/IbI HApYLICHUS PEKUMa OTHOCSTCA K IPOIOJIBHON 1
NONEPEYHON HECUMMETPUU?

21. IlpnunHel Bo3HMKHOBeHUS K3 B cucremMax 3ieKTpocHa0KEeHus.

22. Yto moHMMaeTCs 1Mo/ yCTaHOBUBIIUMCS peskumoM K37

23. OCHOBHBIE JIONYILEHH NIPH pacyeTe IEKTPOMarHUTHBIX NEPEeXOAHbBIX
IIPOLIECCOB.

24. Ha yeM OCHOBaHbI TOUHOE U NPUOIMIKEHHOE NTPUBEICHHE TapaMETPOB
AJIEMEHTOB 3JIEKTPUUECKOM CETH B CXEMAaX 3aMELICHUsI IPH pacuere
TokoB K3?

25. Kax 3aBucsT pe3ynbraThl pacyera TokoB K3 mo metomy
IpUOJIMKEHHOT0 IPUBEJEHUS OT BbIOOpa 0a3UCHBIX YCIOBUNA?

26. Kax omnpenenuTh CONpOTUBICHUE YHEPTOCUCTEMBI, €CJIM HEM3BECTHA

27. MOIIHOCTb KOPOTKOI'O 3aMbIKaHU?

28. IIpuenenue D/IC u conpoTUBICHHUI JIEMEHTOB CXEMBI K BHIOPAaHHBIM
0a3MCHBIM YCIOBUSM.

29. Meroauka onpeneneHust pe3yabtupyommx I/C u conmpoTHBICHHH.

30. KpuBble U3MeHeHUs ToKa U ero cocrapistomue npu K3.

31. Onpenenenre S5KBUBAICHTHOH IMOCTOSTHHON BPEMEHH alleprOINIECKOM
COCTaBJIAOLIECH TOKa.

32. OcHOBHBIE XapPAaKTEPUCTUKU U MTAPAMETPbl CHHXPOHHOW MaIlIuHbI.

33. Kak yunrtbiBaeTcs B pacuerax BiIusHUE Harpy3ku npu K3.

34. Bnusaue APB Ha ycTOWYMBOCTH SHEPrOCUCTEMBI ITpH BHe3armHOM K3.

35. Meron TMnoBbIX KpuBbIX. [Topsnok pacuera.

36. OcobenHocTH y4era 3JIeKTpoABHraTesiel mpu pacuere TokoB K3.

37. Ocobennoctu pacuera TokoB K3 B ceTsix 1o 1000 B.

38. OcoOEeHHOCTH COCTABIICHHSI CXEM 3aMEIICHUS Pa3THIHBIX
MOCJIE0BATEIBHOCTEN.

39. Kak u3MeHSIOTCS COTPOTUBIICHUS JIEMEHTOB CXEMBI JISI TOKOB
00paTHOM U HYJIEBOM MOCIe10BaTENbHOCTH?

40. Yto moHUMAeTCs IO KOPOTKUM 3aMBIKaHHEM B DIIEKTPHUYECKIX
cucremax?

41. CpaBHEHHUE BUJIOB KOPOTKOT'O 3aMbIKaHMS [0 YaCTOTE BO3HUKHOBEHUS
B DJIEKTPUYECKHUX CETSIX.

42. CriocoObl ¥ TEXHUUYECKUE CPeJICTBA OrpaHuyeHus TokoB K3.

43. MoxHO 11 Tipu pacueTe TOKOB K3 110 THTIOBBIM KPUBBIM OOBEMHHUTH B
OJIHO DKBUBAJIECHTHOE COIIPOTUBJICHUE NCTOUYHUK TUTaHUS OT
HHEProCHUCTEMBI C BETBSIMHU MUTAHUS OT T€HEPATOPOB U €CIIU HET, TO
nouemy?

44. B kakux ciay4asx nepuojudeckas cocrasisiomas Toka K3 ot
TE€HEPAaTOPOB HE MEHSETCSI BO BpEMEHNU?

45. JInst KaKuX 3JIEMEHTOB AJIEKTPHYECKOW CETH COMTPOTUBIICHUE HYJICBOU
MOCJIE0BATENBHOCTH OTIIMYAETCS OT CONPOTUBIIEHUS NPAMOI
IOCJIENOBATEIILHOCTH ?

46. Kak BAMSIOT TPOCHI HA MHAYKTUBHOE COMPOTHUBICHUE BO3AYILIHBIX
JIDII?

47. OcoOeHHOCTH COCTABIIEHUSI CXEMBI 3aMEIICHUS HYJIEBOI
MOCJIE0BATEIHHOCTH.

48. B ueM 3aKir0o4aeTcst MPaBUIIO0 SKBUBAJIEHTHOCTH MPSIMOM

MK-5.1.2
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IIOCJIENOBATEILHOCTH?
49. Tunossle KpuBbIe. [lopsSI0K X UCTIOTB30BAHUS IS pacyera
M3MEHEHUS BO BpEMEHU MEPUOIUYECKOM cocTaBisitonieit Toka K3.
50. CnocoObl yMeHbIIeHUs! TOKOB ofHO(azHoro K3.

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

No /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne n/mn .
KypcOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM IIIAaHOM HE MPEYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwmie 18.
Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB Kon
MHMKATOpa
1. 3ambikaHue OAHOM (a3bl HA 3eMITI0 B CUCTEME C M30JIMPOBAHHON WIIH OIIK-4.1.2
KOMIICHCUPOBAaHHOM HEUTPAJIbIO HA3bIBACTCS
2. Bupsl pexxuMoB pabOThl SHEPTOCUCTEMBI
3. Uem xapakTepu3yeTcsl HadallbHas CTaAHs MEPEXOIHOTO mpoiecca?
4. VYKaXuTe M0CJIEe0BATEIbHOCTh BOSHUKHOBEHHUS CTaIMH NIEPEXOJIHOTO
npoliecca Mpu BO3HUKHOBEHHH 00pbIBa (asHoro nposoaa JIDIT
5. Bcsxoe He mpeaycMOTpeHHOE HOPMAJIBHBIMU YCIOBUSIMH paOOThI
3aMbIKaHUE MeX1y (pa3zaMmu, a B cuctemMax ¢ 3QPeKTUBHO 3a3eMICHHBIMU
HeHTpansiMu TpaHc(HOpMaTOPOB TAKXKE 3aMbIKaHUE OAHOMN MITM HECKOJIBKUX
(a3 Ha 3eMITI0, Ha3bIBAETCSA
6. Kakue paznuuaror Buasl K3 B cucremax ¢ 3a3eMJICHHON HEUTpaNbiO?
7. Kaxkue Bunpr K3 He ObIBalOT B CUCTEMAX C U30JIUPOBAHHON HENTPAbIO?
8. Pacuernsie Toku K3 cimyxar s BeiOopa:
9. Hapsaay ¢ KOpOTKMMH 3aMBIKaHUSIMH CIIy4allHOT'O XapakTepa B CUCTEME
MMEIOT MECTO TaKXke npeaHaMepeHHsle K3, BbI3bIBaeMble JEHCTBUEM
CHeIHaJIbHBIX annapaToB
10. CriocOOGHOCTD 3aLIUTHI OTKIIOYATh IPU KOPOTKOM 3aMBIKAHUHU TOJBKO
MTOBPEXKICHHBIN y4aCTOK 3TO
11. Kakne 351eMeHTBI 2JIEKTPUYECKON CETH U3 TIEPEUHCIEHHBIX YUUTBIBAIOT NIPU
pacuete Toka K3?
12. Ha kakue cocTaBIIIOIINE AEIUTCS HOMUHAIBHBIN TOK B LIENIN IIPH
BO3HMKHOBeHHH K3?
13. /Inst ymenbiieHus Toka K3 B 2JIEKTpHUUECKUX CETAX IPUMEHSETCS
14. TlapameTpbl KaKuX 3JIEMEHTOB CJEIyeT BKJIIOUUTh B CXEMY 3aMEIICHUS [Tt
pacuera TokoB K3 Ha mmHax Hanpspkenuem 110 kB?
15. BriGepure meTob1 pacuéra TokoB K3
16. Ha3oBute BUbI yCTONYMBOCTHU AJIEKTPOIHEPTETUYECKON CUCTEMBI
17. Yto noHuMaeTcs noJj| yriioBol XapakTepUCTHKOM 31eKTponepeaun IK-5.1.2
18. Kakyro popmy nMeeT yrioBas XxapakTepUCTHKA MOLTHOCTH?
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19. DnexTpuyeckas cucteMa — 3TO COBOKYITHOCTh

20. Y 1apHBIM TOKOM KOPOTKOT'O 3aMBIKaHHUSI Ha3bIBAIOT

21. Uto moHMMaeTcs MoJ] OTHOCUTEIbHBIM 3HAUEHHEM KaKoH-1100 pusnueckoi
BEJTUYUHBI?

22. IlpyunHoli  BO3HUKHOBeHHMsT K3  sBisieTcss  HapylleHUE  W3OJSAIUU
AIIEKTPUUYECKOTO 000PYJOBAHUS, BHI3BIBAEMOE:

23. Haubomnee pacnpocTpaHEHHBINA BUI KOPOTKOTO 3aMBIKaHUS B 3JICKTPUUECKUX
CeTsX

24. Uto noHUMaeTCs MO ePEXOTHBIM COMPOTUBIICHUEM?

25. bnaronaps 1OBOJBHO OOJBIION MEXaHMYECKOM HMHEPHHMH BpaIarOIIuXCS
JNEKTPUYECKUX MAIllMH HayajlbHas CTaAus IEepexoJHOro mpolecca
XapaKTEepU3yeTCsl IPEUMYLIECTBEHHO ... U3MEHEHUSIMU

26. Kak 3aBucCAT pe3yabTaThl pacueTa TOKoB K3 oT BbIOOpa Oa3HCHBIX yCIOBUI?

27. Breibepure MeToabl pacuéra TOKOB HecuMMeTpuyHoro K3

28. B xakux ciydasx nepuojudeckasi coctaBistomas Toka K3 mpu pacuére mo
METO/ly TUIIOBBIX KPUBBIX HE MEHSAETCSI BO BpEMEHU?

29. Kak BOUSIOT TPOCH HA MHIYKTUBHOE COMPOTHBIICHHUE BO3AYITHBIX JIDTI?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCsl 3a09HON (hOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

1 Pac4ér TOKOB CHMMETPUYHOTO U HECUMMETPUYHOTO KOPOTKOTO 3aMbIKAHHS B CHCTEME
AIEKTPOCHAOKCHHS

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U  IPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaronuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroMIUXCsl 10 OCBOCHUIO UCIUIITUHBI
[lenb AUCHMIUIMHBI COCTOMT B TOM, YTOOBI JaTh OyAylmIMM CHEUaJIUCTaM B 00JacTH
JJIEKTPOOHEPIeTUKU TEOPETUYECKUE 3HAHWS W IPUBUTH IPAKTUYECKUE HABBIKM aHAJINW3a
Pa3JIMYHBIX NEPEXOAHBIX IMPOLECCOB KaK B JHEPreTUYECKOM CHCTEME B LEJIOM, TaK M B
OTJEIIBHBIX €€ DJIEMEHTaX.

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro matepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUsS BBIMOIHSIET METOJOIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTHHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YYAIOIUMHUCS JICKIIMOHHOTO MaTepHaa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEIISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeleM;
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— pasBuTHE TOPOPECCHOHATBHO-ICIOBBIX  KAauyecTB, JIIOOBH K  TpPEAMETYy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIJICHHS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsSi CAMOCTOSITEIILHON paOOTHI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TCXHUKH H O
[POTHO3E UX Pa3BUTHS Ha OJIMDKANIINE TOJIBI;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIaBHBIC MBICIH U
MOJIOKCHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TOJy4YeHHE TOYHOI'O TOHMMAaHHUS BCEX HEOOXOJMMBIX TEPMHHOB U TIOHSATHH.

JICKIIMOHHBIA ~ MaTepuajl MOXKET COINPOBOXKIATHCS JIGMOHCTpAIlMEH  CIIal0B |
UCIIOJIb30BAHUEM DPA3aTOYHOr0 MaTepuajia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
OCOOCHHOCTSIX MPUMCHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa MpeaoCTaBIeHHs JIEKIIMOHHOT0 MaTEpHaIa;

- BBEJICHHUE B pa3jiei

- 3HAKOMCTBO C OCHOBHBIMM TOHSITHAMU

- U3y4eHHE MPOOJIEM, CBA3aHHBIX C Pa3/IejiOM M U3BECTHBIX CIIOCOOOB MX PEIICHUS

- 00CyX/1eHUE, OTBEThI Ha BOIPOCHI.

11.2. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUYSCKUX
3aHATUI

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW W3 OCHOBHBIX (DOPM OpraHHM3au y4eOHOTO
mpolecca, 3aKII0Yaronasicsl B BHITOTHEHUN 00yUYaIOUMUCS MO/l PYKOBOJCTBOM MPEIo1aBaTes
KOMIUIEKCa YYeOHBIX 3aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTHYECKOTO 3aHITHS TSI 00YJAOIIEroCs SBISCTCS MPUBUTHE O0YUIAFOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yYAIONTUMCS PAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacllMpeHHe M JAeTalu3alus 3HaHWM NpU pelieHUur
KOHKPETHBIX 3aJ1ay;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JUCIHATLINHEL

— BBIpA0OOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOMYyYEHHBIX 3HAHUN 7S
BBIIIOJTHEHHS 3aJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJTbHON (popm
00y4eHwusI.

TpeboBaHUs K MPOBEACHUIO ITPAKTHUYECKUX 3aHATHM
BrInonHATE pacueTsl COrIacHO METOAMKAM, U3JI0KEHHBIM HA JIEKIIHX.
CBoeBpeMeHHO 0(hOPMIISITH OTYETHI O TPAKTUUECKUX 3AHITHSIX.

11.3. Meroauueckue ykazaHus A OOYYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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BrimonHenue 51ab0paTtopHBIX padOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOM YaCThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervieHHe, Pa3BUTHE M ACTAIN3alMs TCOPETUYECKUX 3HAHMH, MOJTYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3aganue u TpeOGoBaHMS K IPOBEICHUIO J1a00OPATOPHBIX PabOT

1. I[Ipuctynats Kk paboTe MOKHO TOJIBKO OCIJIE 03HAKOMIICHUS C paOOYUM MECTOM.

2. Ilepen cOOpKoOl cXeM YOeIUThCS B TOM, YTO JIAOOPATOPHOE 0OOPYIOBAHKE OTKIIOYCHO
OT UCTOYHUKA MTUTAHUSI.

3. Ilepen BKiIIOYEHHEM CXEMBl yOEIUTHCS B TOM, YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHOMKH U Ap.) HAXOIUTCS B HCXOJIHOM IOJOXKECHHH.

4. Tlpu BKJIFOUYEHUH M B TPOILIECCE PErYIMPOBAHUS CICAUTH 3a MOKA3aHUSAMH OCHOBHBIX
U3MEPUTENbHBIX TPrOopoB (1KdpoBoii ocumiuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mpotiecce paboThl HE OCTaBJIATh 0€3 MpUCMOTpa pabodee MECTO, KOTOPOE HAXOAUTCS
MOJ1 HAIIPSDKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPBIE HAXOISATCS
MOJ1 HAIIPSDKEHUEM.

7. K naGopaTopHBIM 3aHATHUSM JOIYCKAIOTCSI TOJIBKO T€ CTYICHTHI, KOTOPHIE YCBOMIIH
npaBuiia 6€30MacCHOCTH.

8. JlaboparopHbie paOOTHI BHIMOIHSAIOTCS OpPUraoil CTYy/IEHTOB B COCTAaBE HE MEHEE JIBYX
YeIOBEK.

9. Kaxnaplii CTyneHT [JOJDKEH NOJArOTOBUTHCS K JabopaTopHoil pabote. Ilpu
HEJOCTAaTOYHOU MOJATOTOBKE CTYJEHT HE JOMYCKAETCs K €€ BBIIIOTHEHUIO.

10. CoOpanHas cxemMa U HamMCaHHas MporpamMma JOJDKHa ObITh MPOBEpEHa
npernojiaBaTeneM, KOTOPbIi 1ociie MPOBEPKH J1aeT pa3pelleHre Ha POBEAEHUE OIBITOB.

11. Tlepen BKIFOYEHUEM CXEMBI CTYJIEHT, MPOWU3BOAIINNA TAHHYIO ONEpalHUIo, JOJKEH
OpeaynpeauTh YWIEHOB cBoel Opuraapl 00 3ToM ¢pasoit «HaunHaeM sKCiepuMEHT».

12. Tlocme BKIIOUEHHWsS CXEeMbI 0€3 3amiCH TIOKa3aHWH NPHOOPOB TPOBEPSETCS
BO3MOKHOCTh BBITIOJHEHHUS JJAOOpaTOpHON pabOThl BO BCEM 3aJlaHHOM JMaNa30HE M3MEHEHUs
XapaKTEePUCTHUK U MToKa3aHuM. ToIbKO MOCIIe 3TOTO MPUCTYIAIOT K padoTe.

13. Pe3ynabTaTel M3MEpPEHMH MO KaXKJOW XapaKTEpUCTHKE JOJDKHBI OBITh MPOBEPEHbI
IPEToIaBaTeIIEM.

14. Bce mepekiroueHUs B CXeME M €€ OKOHuUaTelbHas pa3dopka Jenaercs TOJbKO C
paspemieHuss TmpemnojaBarens. B ciiyuae  HEBEpHOCTHM MMOJYYSHHBIX JIAHHBIX  padoTa
nepeebIBaeTCs.

15. Ilocne nepexirodeHust cxema JIoJIHa ObITh IPOBEPEHa MPEI01aBaTEIeM.

16. B ciydyae BO3HUKHOBEHHUs aBapuUiHHOW cuUTyaluu (MOsIBIEHUE JbIMa, 3araxa rapu,
HECBOWCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEeMEIJICHHO
OTKJIFOYUTh CXEMY OT HAIpPsDKEHUS U COOOMIMTH 00 3TOM COOBITHM IpernojaBaTeito 0e3 00X
M3MEHEHUH B cxeMme. BMecTe ¢ mpenogaBaresieM Ha0 HANTU IPUYMHY aBApUH U YCTPAHUTH €€.

17. CryneHT noimxkeH OepexxHO oOpaiaThCsi C IPeIOCTaBIsIEMbIM eMy 000pYJJOBaHUEM U
KOMITHIOTEPHOHN TEXHHUKOH, 3aIpelIaeTcst 1eIaTh HaIMUCH MEJIOM, KapaH/IalioM WIIH YePHHUIIaMH.
Henb3s 3arpomoskaats pabodee MecTo mpuOopamMu M arnmaparamMu, KOTOpbIe HE UCTIONb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cnenyromemy 3aHATHIO KaXIblii CTYAEHT JOJDKEH COCTaBUTh OTYET TI10
npeapI el JabopaTopHoi paboTe B COOTBETCTBUH C YCTAHOBJIEHHOM (hOPMOA.
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CrpykTypa u dhopma oTyeTa 0 Jab0paTOpHOU paboTe

B ordere 00s3aTenbHO MOJIKHBI OBITH OTpaXKeHbI cienyrouue pasnensl: «HasBaHue»
«enp pabote», «Conepxanue padoTel», «CxeMbl UCHIBITAHUNY, «Pe3yiabpTaTel U3MEpeHUd U
BBIUNCJICHUI», «AHaIU3 IOJYyYEHHBIX XapaKTEpPUCTHUK M KpaTKHe BBIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOUEHBI IPYTHE€ pas3ieiibl, KOTOPbIE YYHUTHIBAIOT CIEHU(HUKY BBITOTHAECMON
nabopatopHoil pabGoTbl. HeoOxonumble cXeMmbl, PUCYHKH M TIpapUKd MOXXHO 4YEpPTHUThH
KapaHJamoM JHUO0O C HUCHOJb30BAHWMEM  CHEIHATIbHBIX NPOTPAMMHBIX IPOJYKTOB Ha
NIEPCOHAIIBHOM KOMIIBIOTEDE.

TpeboBanus k ohopMIIEHUIO OTYETAa O JJAbopaTOpHOU paboTe

Pe3ynbTaThl BBIMOJHEHHBIX JIAOOPATOPHBIX PabOT, OGOPMIIIOTCS B BHAE OTYETa II0
oJHOMY 00Opasiy. OTYeT MUITYT ¢ OJHOM CTOPOHBI JucTa popmata A4 (pazmepom 210%297 mm).
OCHOBHBIE HA/IMMKUCHU BHITIOTHSIOT B COOTBETCTBHUH ¢ ['OcCcTaHmapTOM.

Bce BbINONIHEHHBIE U MOAMUCAHHBIE PYKOBOAUTEIEM OTYETHI IO JIabopaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW TOCIIEIOBATEIBHOCTH U Opourtopyror. [Ipu GonbIioM KoamuecTBe
cTpaHull (GoJiee JECSITH) COCTABIAIOT COJIEpP)KaHHWE OTYETa, KOTOPBIM pa3MelalT B aabboMme
MOCJIE TUTYJIBHOTO JINCTA. TUTYIBHBIN JHCT JOJDKEH UMETh HAAMKUCh «OKypHa J1abopaTOpHBIX
paboT (oTueThl)» ¢ (hamMmuIueil pykoBoauTens (MpernoaaBaTesb) U UCIOTHUTENS (CTYACHT).

Jns Gonee MOTHOTO M TIYOOKOrO O3HAKOMIICHHS CTYACHTOB C XOJOM IPOBEICHUS
71ab0paTOpHBIX PabOT M OTYETHOCTHIO, B JIMUHOM kabuHeTe B pazzene «3alaHus» pa3Mellaercs
JIEKTPOHHASI BEPCUS YUCOHO-METOANYCCKUX YKa3aHUH.

11.4. Meroauueckue yKazaHus JUIsl 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHSI CaMOCTOSITENBHON paboThl, y oOydwaromierocs (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECleYHBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIbHYIO  paloTy
00yYaroImuxcst ABJISIOTC:

— y4eOHO-METOANYECKUI MaTepual 1o AUCLUUILINHE.

11.5. MeTtoauueckne yKazaHus [UIsi OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00ydJaronmxcs, OCylIeCTBISIEMOTO B TEUCHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/a OCBOCHUS
IUCIHTIINHEL

B ciydae HEBBITTOJIHEHUS W/UTW  HEYCHEIIHOU claun 3 u OoJtee
MPaKTUYECKUX padoT, OOydYaromuics, TpPH YCIENIHOM TPOXOXKJICHUH IPOMEKYTOUHOU
arrectaiui B (opmMe D9K3aMeHa, HE MOXET TOJYYUTh AaTTECTAIMOHHYIO  OIICHKY
BbIIIE "XOpomio".

Cucrema OIEHOK TIPH TMPOBEACHUU TPOMEKYTOUYHOM aTTeCTAIlMH OCYIIECTBIISIECTCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxeHnit «O TekymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommuxcss 1Mo mporpamMmbl BBICHIETO
oOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
cTyneHToB B ['YAID».
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11.6. Metoanueckue ykazaHHs il OOYYaIOLIUXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTECTALNN.

[Ipomexxyrounasi  arrectanusi  OOy4yaromIMXCsl  HpPEAyCMaTpUBAeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuiiHe. OHa BKIJIIOYAeT B
ceos:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WIKA €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHATh MX JUId PELICHHs NPAKTUYECKUX 3alad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTALMU OCYILIECTBISAETCS B
cooTBeTCTBUM C TpeboBaHusMU [lonokennit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOH paboThl
crynentoB B 'Y AIy.

IIpomexyTouHas arrecTanus OLIEHMBACTCA 10 pe3ylbTaTaM TEKYLIEro KOHTPOJIA
ycrneBaeMocTu. B ciiydae, eciu CTYJEHT IO YBaXHUTEJIbHON IPUYMHE HE BBINOJIHWI TPEOOBaHUS
TEKYIIEro KOHTPOJS, €My NPENOCTaBIAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyuieHHeIM TeMaMm. @opma poBeIeHNs POMEKYTOYHOU aTTECTAllMK — IMCbMEHHAs!.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapol

Ionmuce
3aB.

kadempoit
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