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AHHOTaUs

Jucuunimna «llepexogHple mpouecchl B - 3JIEKTPUYECKMX CHUCTEMax» BXOIWUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HanpapjieHUO MOAroToBkU 13.04.02 «DneKTpoIHEpreTUKa U JICKTPOTEXHUKA) HAIIPABICHHOCTH
«MeHeDKMEHT B AJICKTpOdHEpreTukey. Juciurmaa peanusyercs kaheapoi «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

I1IK-2 «cnocoOeH pa3pabarbiBath M OOOCHOBBIBATH IMPOEKTHBIC pEIICHHS B 00JacTu
npodecCHOHANBHOM e TEIIbHOCTI

CopnepxaHue IUCLUUIUIMHBI OXBaTbhIBA€T KPYI BOIIPOCOB, CBSI3AHHBIX C W3yYEHUEM
CTYJEHTaMH OCOOEHHOCTEH MPOTEKaHUsl MEPEXOJHBIX MPOIECCOB B AIEKTPUUYECKUX CHUCTEMaX,
MPaKTUYECKUX METOJOB pacueTa TOKOB KOPOTKOIO 3aMBbIKAHUS U HANPSHKCHHUM MPH pa3IMYHbIX
BHJIaX KOPOTKHUX 3aMbIKaHUM.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro mpoliecca: JIEKIUH, IPaKTHUYEeCKHUe 3aHATHSI, JJabopaTOpHbIe pabOThl, CAMOCTOSTENIbHAS
paboTta 00yyaromerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHHSI AUCIHMILTUHBI COCTaBIsAeT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dopmupoBanue y o0ydyaromuxcsi mpo(ecCHOHANBHBIX 3HAHMA M YMEHUH B 00JacTH aHaln3a
HEepPEeXOJHBIX MPOIIECCOB, IPOUCXOIAIINX B SJEKTPHUECKUX CHCTEMaX B PA3IMYHBIX PeXHMax e
paboThI, U OCBOCHUE METOJIOB pacuéTa peKUMHBIX MTapaMETPOB.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHUKaMHU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS O JUCIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

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

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u Kox n HauMeHOBaHME NHIUMKATOPA JOCTUKEHUS
HaVMEHOBAaHUE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETCHIIUU

I1K-2 criocoben

pas3pabarbiBaTh U K- 112
-2.J1.2 BBIOMpAET DIEKTPOOOOPYIOBAHNE U
000OCHOBBIBATH A p P PYA

[Tpodeccuonanpubie METO/Ibl pacyeTa ero napaMeTpoB u
MIPOEKTHBIE PEIICHUS

KOMIIETEHIIUH B OBNACTH XapaKTepUCTHUK IPU IPOEKTUPOBAHUN OOBEKTOB
. | mpodeccroHaNbHOI 1eATeNbHOCTH
npodeccuoHanbHOMI
JIESITEJIbBHOCTH

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoxeT 6a3supoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS

MIPY U3YYECHUH CIEAYIOUIUX AUCUUIUIAH:

— MaremaTnueckue METO/Ibl U MOJIENIM B HAYUYHBIX MCCIIEIOBAHUSX;

— DJEKTPUYECKUE CUCTEMBI U CETH.
3HaHUsA, TOJYYEHHbIE TMpU H3YYEHWH Marepuaia JaHHOW JHUCUMIUIMHBI, HWMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUTLIAH:

— HHrennekTyalbHbIE CUCTEMBI AIEKTPOCHAOKEHUS;

— IIpousBoaCTBEHHAs MPOEKTHAS NIPAKTUKA.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHIIOB y4eOHOU
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bug yue6Ho# paboThl Bceero cemecTpam
No2
1 2 3

Oowan mpyooemKkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:

nexrm (JI), (gac) 17 17

npakTudeckne/cemunapckue 3anatus  (I13), 17 17
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(dac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%¥%*)

EX3

IIpumedanue: KaHaUAATCKHI IK3aMEeH

4. CoxepxaHue JUCITUTUTMHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazpgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Jlexmmum | 113 (C3)| JIP KII CPC

Paznensl, TeMbI JUCLIMILIAHEL (uac) (qac) (4ac) (dac) (gac)

Cemectp 2

Paznen 1. [ToHsATHE YCTONYMBOCTH DIIEKTPUIECKON
CHUCTEMBI.

Tema 1.1. BnusgHue napamMeTpoB  3JIE€MEHTOB
ANEKTPUYECKON CUCTEMBI Ha €€ YCTOMYUBOCTD. 4 15
Tewma 1.2. BiusiHue pexxumMa 3JeKTpOoCcHA0KEeHUS B
ANEKTPUUECKON CUCTEME HA €€ YCTOMUUBOCTb.
Tewma 1.3. Bmustane pexuma K3 B anekTprdaeckoit
CHUCTEME Ha €€ YCTOMYHUBOCTD.

Paznen 2. MaremaTuueckue MOJETH 3JIEKTPUUECKOM
CHCTEMBl M €€ DJJIEMEHTOB, HCIOJIb3yeMble B
MPaKTUIECKUX pacuerax 3JIEKTPOMArHUTHBIX
MEPEXOIHBIX MTPOIIECCOB.

Tema 2.1. 3amMpIKaHuE B pacTpeAeTUTENBHBIX CETIAX U 4 4 15
cUcTeMax 3JIeKTPOCHA0XKEeHNSI.

Tewma 2.2. CuMMeTpUYHbIE KOPOTKHE 3aMBIKAHHS B
ANEKTPHYECKUX CUCTEMAX.

Tewma 2.3. IIpocToe 3aMpIKaHUE HA 3eMITIO.

Paznen 3. IlpakTuyeckue pacueTsl CHMMETPHUYHOTO K.3.
B QJIEKTPUYECKHX CHCTEMaX.

Tewma 3.1. Jlonymienus, npuMeHseMble TIPU pacyeTe
TOKOB K.3. B CJIOKHBIX DC. 4 6 5 15
Tewma 3.2. OnpeneneHne NepUOANIECKOM
COCTaBJISIONICH U YapHOTO TOKA K.3.
Tewma 3.3. MeToJl TUIIOBBIX KPHUBBIX.

Paznen 4. [IpakTrueckue METOAbI pacueTa PeKUMOB
3IEKTPUIECKUX CUCTEM C HECHMMETpPHEH.

Tewma 4.1. IlpuMeHeHHE METO]a CHMMETPHYHBIX
COCTaBJISIOIINX TPU aHATTU3E PEKUMOB C
HECUMMETpPHEN.

Tema 4.2. CxeMbI 3aMeIIEHUS Pa3THIHBIX
MOCIIE0BATENBHOCTEH.

Tema 4.3. [locTpoeHME BEKTOPHBIX IHArPaMM
TOKOB W HaIlPSKEHUH TIPU Pa3IMYHbIX BUJAX K.3.
CpaBHEHHE pa3IMYHBIX BHJIOB K.3.

HUroro B cemectpe: 17 17 17 57

Hroro 17 17 17 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — Copeprkanue pa3iesioB U TeM JICKIIMOHHOTO IHKJIA

Howmep pazaena

HazBanwne u COACPpIKAHUE PA3€IOB U TEM JICKIIMOHHBIX 3aHATHH

1

[ToHsiTHE YCTOMYMBOCTH 3JIEKTPUUYECKON CUCTEMBI.

Bunbl yCTOWYMBOCTM 3HEProCUCTEMBbl. BimsHue mapaMeTpoB
AJIEMEHTOB 3JIEKTPUYECKOM CHCTEMbl Ha €€ YCTOWYUBOCTb.
BrnusHue  mpomonabHOTO  MHIYKTUBHOTO — COMPOTHBIICHUSA.
BiusHMe AaKTUBHBIX CONPOTHUBIICHHM 3JEMEHTOB. BiusHue
IIYHTUPYIOUIETO HWHJIYKTUBHOTO  COINpPOTHUBJICHUS. BrnusHue
LHIYHTUPYIOUIErO0 EMKOCTHOTO CONPOTHUBIICHUS. BiusHue pexuma
ANIEKTPOCHAOXKEHUS B  DJIGKTPUYECKOM  cuCTeMe Ha  ee
ycToluMBOCTh. Bnusinue pexxuma K3 B anmekTpuueckoi cucreme
Ha ee ycTonunBoCcTh. MeTon riomaneit. Koadduument 3anaca.

Marematnueckue MOJENM IJNEKTPUUYECKOM CHUCTEMBI U €€
JJIEMEHTOB,  WCIOJb3yE€MbIE B  IIPAKTUYECKMX  pacderax
JIEKTPOMAarHUTHBIX MEPEXOAHBIX MpoLeccoB. CXeMbl 3aMEIICHMUS
u ux napamerpsl. CriocoObl npeoOpa3oBaHMs CXEM 3aMEIICHHUS.
Bnusinue cucrtembl BO30yXKAE€HUS Ha IEpEXOJAHBIA Ipolecc.
Vnapubiii Tok K3. 3aMbikaHue B pacnpeieiuTeNbHbIX CETAX U
cucremMax 3jeKkTpocHaOkeHus. CHMMETpUYHBIE  KOPOTKHE
3aMBIKaHUs B JJIEKTPUYECKUX cucTteMax. [IpocToe 3aMblkanue Ha
3eMJIIO.

[IpakTH4yeckue pacyeTbl CHMMETPHYHOTO K.3. B DIIEKTPHUYECKUX
cuctemax. JlonymeHnus, mpuMeHsieMbIe PU pacueTe TOKOB K.3. B
cinoxkubix DC. OnpezeneHue MepuoOANUECKON COCTaBISIONIEH U
yIapHOTO TOKa K.3. MeToJ THUIMOBBIX KpUBBIX. OcoOEHHOCTH
pacyeToB TOKOB KOPOTKOTO 3aMBIKAHHS B DJIEKTPOYCTaHOBKaX
HanpspbkeHueM 1o 1000 B.

HpaKTI/ILICCKI/Ie MCTOJBI pacye€Ta pECKMUMOB IJICKTPHUICCKUX CUCTCM
¢ Hecummerpued. I[lapameTpsl  SJEKTPUUYECKHUX  MAIIIHH,
TpanchopmMaTopoB (aBTOTpanchopmaTopoB), 0000IICHHBIX|
HArpy30K, BO3AYIIHBIX JHHHM dJeKTporepenad u kabenei Mo
OTHOIICHHIO K  TOKaM  pa3HbIX  IOCJIEOBATEILHOCTEH,
[IpumeHeHne MeToJla CHMMETPUYHBIX COCTaBISIONIUX IPH|
aHaM3e PEXUMOB ¢ HecuMMmeTpueid. CXeMbl 3aMemeHus]
pa3MYHBIX TMocienoBaTenbHOCTe. [IpaBuio HIKBUBATEHTHOCTH|
TOKa TIPSIMOW IOCIIeI0BaTeIbHOCTH. [lOCTpOCHHE BEKTOPHBIX|
JUarpaMM TOKOB W HANpsDKEHUW MPHU Pa3IMYHBIX BHIAX K.3|
CpaBHEHHE PA3NINYHBIX BUJIOB K.3.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

Ne | Temsbl mpakTHUUECKUX
/o 3aHATHN

@opMBbI IPAKTHUECKUX | TpyaOeMKOCTb,

N3 aux Ne
MPAaKTUYECKOM | pazaena

3aHATUN Jac
(1ac) MMOATOTOBKH, | JHUCIIHIT




(gac) JIUHBI
Cemectp 2
1 | CocraBnenue cxembl pelieHne 2 2 1
3aMELICHHUS] M PacyeT | CHUTYaIlMOHHBIX 3a]a4
rapameTpoB ee
3JIEMEHTOB.
2 | Onpenenenue pelieHue 3 3 3
MEePUOINYECKOMN Y | CUTYallUOHHBIX 3aja4
arepruoauYECKOmn
COCTaBJIAIOLIUX
toka K3 B 3amaHHbIi
MOMEHT BPEMEHU
3 | Pacuer pelieHue 3 3 4
CUMMETPUYHBIX CUTYallMOHHBIX 3a/a4
PEXKUMOB  KOPOTKHUX
3aMbIKaHU N
4 | OnpenencHue pelieHue 3 3 4
YIapHOTO TOKA | CUTYallMOHHBIX 3a7a4
KOPOTKOTO
3aMbIKaHUS
5 | Pacuer pelieHue 3 3 5
HECUMMETPUYHBIX CUTYaIlMOHHBIX 33]1a4
KOPOTKHUX
3aMbIKaHU N
6 | Iloctpoenue pelieHne 3 3 5
BEKTOPHBIX CUTYaIlMOHHBIX 33]1a4
IUuarpaMM TOKOB U
HaNpsHKEHUN
Bcero 17 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpynoemKocts, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 2
1 | Uccnenosanue BIUAHKA HA CTATHYECKYIO 6 6 3
yCTOﬁ'—IHBOCTB HaTypHOI'0 CHHXPOHHOT'O Ir€HEpaTOopa
BHUIa KOPOTKOT'O 3aMbIKaHHS B BHGKTpOSHepFeTH‘IeCKOﬁ
CUCTEME
2 | UccnenoBanue BIUAHUA HA AUHAMUYECKYIO 6 6 3
YCTOfIQHBOCTL HATYPHOI'0O CUHXPOHHOI'O reHepaTopa
JUIMTCJIBHOCTHU KOPOTKOI'O 3aMbIKaHUs B
DJICKTPOIHCPTCTUICCKOU CUCTEME
3 | AHanus nepexoJHbIX MPOLECCOB MPU 5 5 4

HecumMmeTpudHbIX K3 B anexTpuyeckoil cery,
MHMTAIOLIENCS OT UCTOYHMKA 0ECKOHEYHOW MOIIHOCTH
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Beero | 17 | 17 |

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrodarenbHas padoTa 00yJarouInxcs
Bunbl camocrositensHON paboThl U €€ TPYJA0EMKOCTh TPUBEICHBI B TabHIe 7.
Tabnuua 7 — Buasl caMocTosSTeNNbHON PabOTHI U €€ TPYIOEMKOCTh

. Bceero, | Cemectp 2,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
40 40
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Bremonnaenue pedeparta (P)
IToaroToBka K TEKylIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3aganne (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroToBka K MpoOMeEKyTOYHOU 7 7
arrectaruu (I1A)
Bcero: o7 o7

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYarOMIMXCS MO TUCITUTUIAHE (MOTYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Tudpp/ KomnuaecTBo 9K3eMITIspOB B
URL a p cc bubnuorpaduueckas ccpiika OubmoTeKe
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

YuebHoe rmocobue 1o JUCIUTIINHE
«[lepexoaHble MpoIECCHl B JIEKTPUUYECKHUX
cucremax» / CocraButenu: O.5. Conénas, 50
A.B. Pricun, C.B. Conénsiii. — CIIb: T'YAII,
2020. - 65 c.

ISBN 978- | OcHOBBI TeOpHH MEPEXOIHBIX POIIECCOB U 50
5-8088- ycroitunBocTH: yueb. nocodue / O. S.

1512-4 Conénas, A. B. Peicun, C. B. Conénsiii, B. I1.
Kyspmenko. — CI16.: 'YAII, 2020. — 63 c.

Kproukos WN.I1., Hexnenaer b.H., CrapmmaoB 50
B.A. u ap. "Pacuer KOpOTKHX 3aMbIKaHHUI 1
BBIOOD A51ekTpooOopynoBanus". - M.:
N3parensckuii nentp "Axanemus', 2005. -
416 c.




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBaunue
http: www.gost-r.com/ CrnipaBouHble MaTepUasbl U HOPMAaTUBHBIE JJOKYMEHTHI 110

OJICKTPUYCCKUM CUCTCMAM.

http://anekTpoTexHIYecKuii- | DIEKTPOTEXHUUSCKUN TOPTAL.PP. DIEKTPOTEXHUICCKHUH MOPTa
noprai.pd/ JU1s1 cTyAeHTOB BY30B 1 HH)XKEHEPOB.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30oBaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 POTPaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/nn HaumenoBanue

1 CripaBouHbIE MaTEPUAIIBI IO 3JIEKTPOOOOPYAOBAHUIO SJEKTPUUECKUX CTAHLIUN U
M0JICTAHLIUH.

2 I1y>

3 IIT33, 1125

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUabHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas JeKIUOHHAS ayIUTOPUs 21-21 BM, 21-18 BM
KomnbrotepHslit kacce 31-04 BM
3 | JJaboparopus 371eKTpOCHAOKEHHUS 31-03 bBM

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
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Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTallul

Buza npomMexyTo4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crucok BONPOCOB K IK3aMEHY;
IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakteprcTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0ayuipHasd IIKaia PaKTep (bopmp

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C MPAKTHICCKOM
JESITSIIbHOCTHIO HAIPABIICHMS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPAasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTypHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOH CIICIIMATN3NPOBAHHBIX MTOHITHA.

«XOPOIIIO»
«BaYTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— UCTBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MmarepHaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM PUMEHEHNHN 3HAHUH;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He QOpMYIHMPYET BHIBOAOB U 0000LIECHHIA.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

10.3. TumoBsle KOHTPOJIBHBIC 3aaHWs UM HUHBIC MaTCPUAJIbL.
BOHpOCLI I DK3aMCHaA MMPCACTABJICHBI B Ta6J'II/II_IC 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Ko
[Iepeyens BOIpOCOB ISl 9K3aMEHA A
MHAMKATOpa
1. OxapakTepHu3yiTe NOHITHE YCTONYMBOCTU YHEPTOCUCTEMBI. [1K-2./1.2
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2. [lepeuniciute BUIBI BO3MYIICHHH, BIUAIOMIMX HA CTaTHYECKYIO H
JTUHAMUYECKYIO YCTOMYMBOCTh CUCTEMBI.

3. Oxapakrepusyire pouecc JIEKTPOMAarHUTHOTO "
JIEKTPOMEXAHUYECKOTO IIEPEXOIHOTO MPOIIECCA B ANEKTPUUECKON cUCTEME.

4, Bo3mymienus B cucremax. Buabl yCTOMYMBOCTH.

S. Buasl pexuMOB CHCTEMBI 3JEKTPOCHAOXKEHHs. BuIbI mepexomHbIx
IIPOLIECCOB U UX XapaKTEPHbIE IPU3HAKH.

6. UTto moHMMaeTcs MO JUHAMUYECKOW M CTATUYECKOW YCTOMYHMBOCTBHIO
AIIEKTPUYECKONU CUCTEMBI?

7. Bunel koporkux 3aMbikaHuB. OTHOCHTENBHAs BEPOATHOCTb HX
BO3HUKHOBEHUS B JJIEKTPUYECKUX CUCTEMAX.

8. Bunel nHecummerpuu. [IpuBeaure cxeMaTuyecku COOTHOIIEHUS MEXTY
TOKaMH I10 METOJly CHMMETPUYHBIX COCTABIISAIONIMX.

9. Kakue cymecTBylOT BUIbl HECUMMETPUUHBIX KOPOTKHX 3aMbIKaHWM?
Kakue 3 HuX Hanbosee 4acTo BCTPEUAt0TCs B BBICOKOBOJIBTHBIX CETAX?

10. Kakue Buapl HapylleHMs pexXuMa OTHOCITCS K IIPOJOJIBHOW H
MOINepeYyHON HECUMMETPUU?

11.  Ilpuuunsl Bo3HUKHOBeHUs K3 B cuctemax 3iekTpocHaOKeHusl.

12.  Yt0 nmoHUMaeTcs Moj ycTaHOBHBIIUMCS peskumoM K37

13, OcHoOBHBIE OMYIIEHUS MPHU pacueTe IEKTPOMATHUTHBIX MEPEXO0IHBIX
IIPOLIECCOB.

14.  Ha yeM ocHOBaHbI TOYHOE M MPUOIMKEHHOE MIPUBEJCHUE TapaMETPOB
AJIEMEHTOB DJIEKTPUUYECKON CETH B CXeMax 3aMelleHus Mpu pacuere TokoB K37?
15.  Kak 3aBucaT pe3ynbTaThl pacdera TokoB K3 mo meromy
NpUOIMKEHHOTO PUBEJEHMSI OT BIOOpa OA3UCHBIX YCIOBUI?

16.  Kak ompenenuTts CONPOTUBICHUE SHEPTOCUCTEMBI, €CIIM HEM3BECTHA
MOIIIHOCTh KOPOTKOI'O 3aMbIKaHUs?

17.  Ilpuenenue 3JIC u CONPOTUBIECHUH 3JIEMEHTOB CXEMBbI K BEIOPAHHBIM
0a3uCHBIM yCIIOBHSIM.

18.  OcobenHocTH NMpeoOpazoBaHUs CXEM 3aMEILECHHS.

19.  Meronuka onpenenenus pe3yabtapyromux 3/C u conpoTUBICHUH.
20.  KpuBble U3MeHEHUs TOKa U ero cocrasistomue npu K3.

21. OrmpesienieHre SKBUBAJICHTHON MOCTOSSHHONM BPEMEHHU arepuoInuecKon
COCTABJIAIOLIEH TOKA.

22. OcHOBHBIE XapaKTEPUCTUKH U NapaMeTPbl CHHXPOHHOMN MallluHBI.

23. Kak yuuTtbsIBaeTcs B pacuyerax BIMsSHHUE Harpy3ku npu K3.

24, Bnusinue APB Ha ycroitunBOoCTh 3HEprocuctemsl ipu BHe3anHoM K3.
25. Meton TunoBbix kpuBbIX. [lopsaok pacuera.

26. Oco0eHHOCTH y4eTa dIIeKTpOoABUraTeNeil npu pacyere TokoB K3.

27. Ocobennoctu pacueta TokoB K3 B cetsx g0 1000 B.

28.  OCOOCHHOCTM  COCTaBJCHHS  CXeM  3aMEIICHHsS  Pa3IMYHBIX
MOCJIE0BATEIBHOCTEN.

29. Kak u3MEHSAIOTCS CONPOTHUBIEHUS AJIEMEHTOB CXEMbl JUIsI TOKOB
00paTHOM U HYJIEBOM MOCIe10BaTEIbHOCTH?

30.  Yro mnoHmMaercs TOA KOPOTKHM 3aMBIKAHHEM B DIEKTPHYECKHX
cucremax?

CpaBHeHHE BHJIOB KOPOTKOTO 3aMbIKaHHMsSI IO YacTOTE€ BO3HHUKHOBEHHS B
IIEKTPUYECKUX CETSX.

31. CriocoObl ¥ TEXHUYECKUE CpeACTBa OrpaHu4YeHUs TOKOB K3.

32.  MoxHo 11 npu pacuere ToKoB K3 1o THIOBBIM KPUBBIM 0OBEMHUTE B
OJIHO SKBUBAJIEHTHOE COMPOTUBJICHHE UCTOUHUK MMUTAHUS OT IHEPrOCUCTEMBI C
BETBSMHU ITUTaHUS OT TEHEPATOPOB U €CIIU HET, TO MOYEMY?
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33. B kakux cnydasx mnepuoguyeckas cocraBisitomas Toka K3 ot
TeHEepaTOPOB HE MEHSETCS BO BpeMeHHU?

34. Jlis KakuX 5J€MEHTOB JIEKTPUUYECKON CEeTH CONPOTUBIICHHE HYJIEBOM
MOCJIEI0BATEIbHOCTH OTIIUYACTCS oT COTIPOTHUBIICHUS npsIMOi
MOCIIEI0BATEILHOCTHU?

35. Kak BIustOT TpOChl Ha WHAYKTUBHOE COMPOTHBIICHUE BO3MYIIHBIX
JIDI?

36. OCOOEHHOCTH COCTAaBIICHUS CXEMbI 3aMELICHUS HYJIeBOU
MOCIIE0BATEIHHOCTH.

37. B dem 3akiro4aeTcs MpaBUIIO SKBUBAJICHTHOCTH MPSMOMA
MOCIIEI0BATEIbHOCTHU?

38.  Uro HazbIBaeTcs yaapHbIM TOKoM K37

39. Ot kakux (HakTOpOB M KaKUM OOpa3oM 3aBHCHUT BEJIWYWHA YIAPHOTO
TOKa?

40. UYro oTpaxkaeT ynapHbIi ko3 huueHT?

41. B uem cyTh METO1a CUMMETPUYHBIX COCTABIISIOIINX ?

42. Ot kakux (hakTOpOB 3aBUCUT BHJI CXEMbl 3aMEIICHUS HYJIEBOM
[0CJIEI0BATEIbHOCTHU?

43.  Kakwue COCTaBISIONIME UMCIOTCS B MOJTHOM Toke K37

44.  Tunosble KpuBble. [lopsooK WX HCIONB30BaHUA [UIsI  pacyera
M3MEHEHHUs BO BPEMEHU NIEPUOANYECKOI cocTaBistomiei Toka K3.

45, CrniocoObl yMeHbIlIeHus1 TOKOB ogHO(pazHoro K3.

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/t

Kon

Ilepeuensb BompocoB (3a1au) AJ1s 3a4eTa / pIsst . 3a4€Ta
P p ( ) (1)(1) HHAWKaTOopa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KypcOBOIl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

o Ko
[TpuMepHBIii IepedeHb BOPOCOB IS TECTOB A
WHIUKATOpa
1. CocrosiHHE PHEPTeTUYECKON CUCTEMBI B ONIPE/ICIICHHBII MOMEHT BPEMCHH, IK-2.1.2

XapaKTCPUIYIOIICCCA KOHKPETHBIMU PC)KUMHBIMU ITapaMETPaMHu,

Ha3bIBACTCA

N

oA~

YTo OTHOCAT K MapameTpaM pexuma paboThl CUCTEMBI?

3. 3ambIkaHHe 01HOM (ha3bl HA 3eMIIIO0 B CUCTEME C M30JIMPOBAHHON MITH

KOMITIEHCUPOBAaHHON HENUTPAJIbIO HA3bIBACTCS

Buas! pexuMoB paboThl SHEPTOCHCTEMBI

Yem xapakTepu3yeTcs HayallbHas CTaAus IEPeXoHOro mpoiecca?

6. VYkaxwure Mocie0BaTeIbHOCTh BOSHUKHOBEHHSI CTaIui MEPEX0THOTO
npoiiecca Mpyu BOSHUKHOBEHUH 00pbIBa (paznoro mposoja JIDII

7. YKaxuTe TOUKH, IJIs1 KOTOPBIX BeaeTcs pacueT Toka K3 npu nposepke
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10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24.

25.

26.
217.

28.
29.

30.
31.
32.
33.
34.

35

Kabenei?

Bcesikoe He peyCMOTpEHHOE HOPMAJIbHBIMU YCIIOBUSIMH PaOOThI
3aMbIKaHue MexXy (azamu, a B cuctemMax ¢ 3QPeKTUBHO 3a3eMIICHHBIMU
HEHTpansiMu TpaHc(hopMaTOPOB TAKKE 3aMBIKAHUE OAHON HITM HECKOJIBKUX
¢a3 Ha 3eMITI0, Ha3bIBAETCS

Kakoe obuiee Bnusiare Ha TOK K3 0Ka3pIBatOT BEICOKOBOJIBTHBIE ABUTATEIN?
Kaxkwue paznuyarot Buapl K3 B cuctemMax ¢ 3a3eMIJICHHON HEUTPaJIbo?
Kakwue Bunbl K3 He ObIBalOT B CUCTEMAX C M30JIMPOBAHHON HEUTPAIIbIO?
Pacuernbie Toku K3 ciyxat nist Beroopa:

Hapsiny ¢ KopoTKuMU 3aMbIKaHUSIMH CITy4ailHOTO XapaKTepa B CUCTEME
MMEIOT MECTO TaKke npeaHameperHsle K3, BbI3bIBaeMble JEHCTBUEM
CHEIMaJIbHBIX anlapaToB

[Tpu kaKoM coelMHEHUH OOMOTOK TPaHC(POPMATOP YUUTHIBAETCS B CXEME
3aMellEeHUs HyJI€BOU MTOCIEI0BATEILHOCTI ?

CnocoOHOCTH 3alUThl OTKJIIOYATh TPU KOPOTKOM 3aMBbIKAHUH TOJIBKO
IIOBPEKICHHBIN y4aCTOK 3TO

DJIEKTPOYCTAHOBKA ISl OTKJIFOUEHHS yJaCTKa CETU MPU aBaApUsX,
BKJTIOYAOIasi TpaHC(HOPMATOPBI, CUCTEMY 3aIIUTHl 1 aBTOMATUKU
Ha3bIBACTCS

Kakue ucTOUHUKH peaKTUBHOM MOIIHOCTH 00ECIEUUBAIOT JTYUIIYIO
CTaTMUYECKYI0 YCTOMYMBOCTH B y3JI€ HArpy3Ku?

Kakue snemMeHThl 371eKTPUYECKO CETH U3 IEPEUNCIECHHBIX YUUTBIBAIOT MPU
pacuete Toka K3?

Ha kakue cocraBnstonue AeJIUTCss HOMUHAJIBHBIN TOK B LEMU IPU
BO3HUKHOBeHUH K3?

Jns ymenbiienus Toka K3 B 351eKTpUUECKUX CETAX NPUMEHSAETCA

Kakmue anemMeHThI ciiefyeT BKIOUYUTh B CXEMY 3aMEelleHus AJIs pacueTa
tokoB K3 Ha mmHax HanpsbxkeHuem Boie 1 kB?

Bri6epute metoas! pacuéra TokoB K3

HazoBute BBl yCTOMUMBOCTH IEKTPOIHEPTETUUECKON CHCTEMBI

Bun ycroitunoctu 93C, onpenensemMblii, onpeaensiemMas COOTHOILIEHUEM
MEXaHUYECKOH MOILTHOCTH, Pa3BUBAEMOM TypOMHAMU 3JEKTPOCTAHIINN, U
AIIEKTPUYECKON MOIIHOCTHIO, OTAAaBAEMOM B CETh

HccnenoBanue Kakoro BUa yCTOMYUBOCTH 3JIEKTPUUECKON CUCTEMBI
IpeJoiaraeT onpeesieHue oBeIeHUsI TeHEPaTOpOB MPH OOJIBILINX
BO3MYILEHUSX, paCUeT IPEAEIbHOIO BPEMEHH OTKIFOYEHHSI KOPOTKHUX
3aMbIKaHUW, HACTPOMKY pEryIMpOBaHUS BO30YXKIACHUS U
IIPOTUBOABapUHHON aBTOMaTUKU?

Uro xapakTepHu3yeT yrioBas XapaKTepUCTHKa MOLTHOCTH?

Kak Ha3pIBaeTcs 2JIEKTPOYCTaHOBKA, IPEAHA3HAUYEHHAs Ul IPUEMa U
pacnpeneseHus MEeKTPOIHEPT UM Ha OJTHOM HaIpsHKEHUH 0e3
npeoOpa3oBaHus?

Kakyto popmy umeeT yrioBasi XapaKTepUCTUKA MOIIHOCTH?

Kakue ycTpoiicTBa aBTOMaTHKH UCIOJB3YIOT HAa T€HEPATOPAX
3JIEKTPOCTAHIUH IS ITOBBIIEHHS] YCTOMYMBOCTH SHEPTOCUCTEMBI?
@akTOpHI, BAUSAIOLIUE HA CTATUYECKYIO yCTONYUBOCTE DOC

VY 1apHbIM TOKOM KOPOTKOTO 3aMbIKaHHSI Ha3bIBAIOT

Meron mronmaaei NpUuMEHsIOT. ...

Bri6epute metobl pacuéra TOkoB HecuMMeTpruaHoro K3

[Tpu KakKX yCIOBHUAX MPOU3OILIO ObI JABUHHOE MAJICHNE YIiia O U BBIXOJ
reHepaToOpOB U3 CUHXPOHU3MA?

. @aKkTOpBl, BAUSIOUINE Ha NOBBIIIEHHE JUHAMUYECKON ycToMunBOCTH DIC
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36. KoadduruenT 3amaca tTuHaMUYECKONH YCTOMYUBOCTH - 3TO OTHOIICHUE ...

37. Buasl nepexoaHbIX MPOLIECCOB B AJIEKTPUUYECKUX CHCTEMax

38. CrtocoOHOCTH 3alIUTHl OTKIIIOYATh IPU KOPOTKOM 3aMBIKAHUH TOJIBKO
IIOBPEKICHHBIN y4acCTOK 3TO. ..

39. Kakue 751eMeHThI 3JIeKTPUYECKON CeTH U3 ePEUNCICHHBIX YYUTHIBAIOT MIPU
pacuere Toka K3?

40. Ins ymenbiienus Toka K3 B 2JIeKTpHUeCcKUX CETSIX MPUMEHSIETCS. . .

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne /i ITepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0 OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI IOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOro I1O3HAHMs, HOBEHIIMX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4Y€HHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM padoTHI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHI.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlUEd ClalioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeocTaBieHus JEKIIHOHHOT0 MaTepuana:

- BBEJICHUE B pa3zien

- 3HAKOMCTBO C OCHOBHBIMHU MOHSTUSIMH
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- U3yYCHHE MPOOJIeM, CBS3aHHBIX C PAa3AEIIOM U U3BECTHBIX CIIOCOOOB UX PEIICHUS
- 00cyX/ieHue, OTBEThI Ha BOIPOCHI.

11.2. Metoauueckue ykazaHUS [UIsi OOydYalOIIMXCS MO MPOXOXKACHHUIO MPAKTHYECKHX
3aHATUN

[IpakTueckoe 3aHSATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTO
mporecca, 3aKII0YaroNIasicsi B BRIIOJHEHUN 00yUJaIONUMUCS TTOJI PYKOBOJCTBOM MPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPUECKOH JEATECIHLHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYarOIINMMCS
YMEHUU U HABBIKOB NMPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUIINHE.

[Tnanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YUYAIOIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuieHWe, yriayOJeHHWe, pacIIMpeHHe M JeTajlu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE [I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3YYeHHUs KOHKPETHON y4yeOHOM
JUCIUILIINHBI,

— BBIpAa0OTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
o0OyueHusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

BBIOMHATE pacyeThl COrIacCHO METOAMKAM, U3JI0KEHHBIM Ha JICKIUSX.

CBoeBpeMEHHO OOPMIISITh OTYETHI O TIPAKTHUYECKUX 3aHATHSIX.

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIOJIHEHUIO J1a00PAaTOPHBIX
pabor

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaromMHCS MOJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51ab0paTopHBIX PabOT 0Oy4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEJAOBAHMS IPOLIECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JETAN3aldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. Ilpuctynats k paboTe MOXKHO TOJIBKO IOCJIE O3HAKOMIIEHHUS C pad0YUM MECTOM.

2. Ilepen cOopkoii cxem yOoeauTbes B TOM, YTO JIabopaTopHOe 000pyI0BaHUE OTKIIIOYEHO
OT UCTOYHUKA TTUTAHUSI.

3. Ilepen BKjIrOYEHHMEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOMKHU U JIP.) HAXOAUTCS B HCXOJHOM TTOJIOKEHUH.

4. Tlpu BKJIIOYEHUH M B MPOLIECCE PErYIMPOBAHUS CIEAUTH 3a MOKA3aHUSMH OCHOBHBIX
U3MEPUTENIbHBIX TPUOOPOB (U(poBOit ocimIorpad, MyIbTUMETP U ApP.) CXEMBI.
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5. B mporiecce paboThl HE OCTaBIATH O€3 MPUCMOTpa pabodee MecTo, KOTOPOE HaXOIUTCS
H0J] HAIIPSKEHHEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPbIE HAXOIATCS
H0J] HAIIPSDKEHUEM.

7. K naGopaTopHbIM 3aHATHUSAM JOMYCKAIOTCS TOJIBKO T€ CTYICHTBI, KOTOPBIC YCBOMIN
npaBuia 6e30MacCHOCTH.

8. JlTaboparopHbie pabOTHI BBITIOIHSIIOTCS OPUTAI0i CTYACHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplii CTy#eHT [ODKeH TOATOTOBUThCS K JabopartopHoit pabore. Ilpu
HEI0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JI0IYCKAeTCs K €€ BBIIIOJIHEHUIO.

10. CoOpanHHas cxemMa M HalMCaHHas [porpaMma JOJDKHA ObITh IpOBEpEHa
npernojiaBaTeseM, KOTOPbIi 1ociie MPOBEPKH 1aeT pa3pellieHre Ha IPOBEAECHUE OIIBITOB.

11. Ilepen BKIIOUEHHEM CXEMBI CTYAEHT, MPOU3BOAAIINN JaHHYIO OIEpAIHIo, JOJKEH
HIpeayNnpeauTh WIEHOB cBoel Opuraasl 00 3ToM ¢pa3oit «HaunHaeM sKcriepuMeHT.

12. Tlocne BKIIOYEHHUS CXeMbl 0O€3 3aluCH MOKa3aHWil NPUOOPOB IMPOBEPSETCS
BO3MOKHOCTb BBIIIOJHEHHUS JIAOOpaTOPHON pabOThl BO BCEM 3aJlaHHOM JMala30oHE M3MEHEHUs
XapaKTEePUCTHUK U TToKa3aHui. ToIbKO MOCIe 3TOr0 MPHUCTYIAIOT K padoTe.

13. Pe3ynbraThl M3MEpPEHHH IO KaKIOW XapaKTEPUCTHUKE JIOJDKHBI ObITh IMPOBEPEHBI
npernoaaBaTesieM.

14. Bce mepexmioueHHs B CXeME U €€ OKOHYaTesJbHas pa300pKa JAenaercss TOJIBKO C
paspeuieHuss mpemnojaBarens. B ciiyuae HEBEpHOCTHM IOJNYYEHHBIX JaHHBIX —padora
nepeesbIBaeTCs.

15. Ilocne nepexiroueHus cxema JoJIHa ObITh IPOBEPEHA MPEI0IaBATEIEM.

16. B ciiyuae BO3HMKHOBEHHUS aBapuUHHOW cUTyaluM (IOSIBJIEHHE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPBI M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJIFOYUTh CXEMY OT HAIPsDKEHUS U COOOLIMTH 00 3TOM COOBITMM IpernojaBaTeito 0e3 Jro0bIxX
M3MEHEHUH B cxeMme. BMecrte ¢ mpenogaBarenieM HaJ0 HAMTH NPUYMHY aBApUH U YCTPAHUTH €€.

17. CtyneHt nomkeH OepexHo oOpalarbes ¢ MPeAoCTaBIsIeMbIM €My 000pyA0BaHUEM U
KOMITHIOTEPHOM TEXHHUKOH, 3aIPEIIaeTCs IeIaTh HAAMMCH MEJIOM, KapaHIalloM WA YepHHIIIAMH.
Henb3ss 3arpoMoskaate pabouee MecTo NpubopaMu U amnmapaTamMy, KOTOpPbIE HE HCIIOJIb3YIOTCS B
nabopaTopHoOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cnenyromemy 3aHATHIO KaXIblii CTYyIEHT JOJDKEH COCTaBUTb OTYET I10
npeblayiei 1abopaTopHOi paboTe B COOTBETCTBUU C YCTAaHOBJIEHHON (OPMOH.

CrpykTypa u hopma oTuera o 1abopaTopHOU paboTe

B otuere 00s3aTeNnbHO JOKHBI OBITH OTpPaXKEHBI cleayrolue pasfensl: «Ha3Banue»
«enp pabdoter», «Conepxkanne padoThl», «CXeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpeHUN U
BBIUMCIICHUI», «AHAIU3 TOMYyYEHHBIX XapaKTEPUCTUK W KpaTKue BHIBOIBI». B cocraB oTuera
MOTYT OBITh BKJIIOYEHBI JIPYrH€ pas3felibl, KOTOPbIE YUYUTHIBAIOT CHEUU(UKY BBITOJIHIEMOMN
naboparopHoit paboTel. HeoOxomuMmble cXeMbl, PUCYHKH U TpaQUKd MOXKHO UYEPTHThH
KapaHJalmoM JHM0O0 C HCIOJIb30BAaHMEM CHELUAIbHBIX [POTrPAMMHBIX MPOJAYKTOB Ha
MEPCOHAIBHOM KOMIIBIOTEPE.

TpeboBanus k ohopMIEHUIO 0TYETA O TAOOpPaTOpPHOU paboTe

Pe3ynbTaThl BHINOJHEHHBIX J1a00OpaTOPHBIX pabOT, OPOPMIISIIOTCS B BHUAE OTYETa IO
onHOMY 00pa3ily. OTueT MUIIYT C OJHOM CTOpOHBI TucTa Gpopmara A4 (pazmepom 210%297 mMm).
OCHOBHBIE HAAMKUCH BBITIOTHSIIOT B COOTBETCTBHH ¢ ['occTanmapToMm.

Bce BhITIONHEHHBIE U MOIUCAHHBIE PYKOBOAUTEIEM OTYETHI O JIA0OpaTOPHBIM paboTam
CKJIQJIBIBAIOT B JIOTHYECKOM IMOCIIEAOBATEILHOCTH W OponrtopyroT. [Ipu GonbIIoM KOJIMYECTBE
cTpaHull (OoJiee JECSITH) COCTABISIOT COJIEPKaHHE OTYETa, KOTOPBIM pa3MeInarT B aabbome
MOCJIE TUTYJABHOTO JIUCTA. TUTYIBbHBINA JIUCT JIOJDKEH UMETh HaINmuch «OKypHan 1abopaTopHBIX
pabot (oT4eThl)» ¢ paMuIrel pyKoBoAUTENs (TIPENoIaBaTelb) U UCIIOJIHUTENS (CTY/ICHT).
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st Gonee TMONHOTO M TIYOOKOTO O3HAKOMIICHHS CTYIEHTOB C XOJIOM IPOBEICHUS
71ab0paTOpHBIX pabOT M OTYETHOCTHIO, B JInuHOM KabuHeTe B pazzene «3alaHus» pa3Mellaercs
DIIEKTPOHHAS BEPCUST y4EOHO-METOAMYECKUX yKa3aHUH.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKACHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 6e3 ero HemocpeICTBEHHOTO
y4acTusl.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00eCHeurBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCuOHaNBEHOTO YPOBHSL.

MertoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aromuXxCs SBISIFOTCS:

—  y4eOHO-METOAMYECKUI MaTepuas Mo AUCLUILIUHE.

11.5. MeTtoauueckue yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUHI
00y4aroluxcsi, OCYIIECTBIIEMOr0 B TEUYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B  choyyae  HEBBIIOJIHGHWS ~ W/WIM  HEYCHEIHOW cmauyn 3w Oonee
IOPAaKTUYECKUX paldoT, oOydaroluiics, MNpU YCHEIIHOM HIPOXOKICHUH MPOMEXYTOUHOH
arrectaiii = B (opMe OSK3aMEHa, HE MOXET TMOJIyYUTh AaTTECTAlMOHHYIO  OIICHKY
BbILIE "XOpo1io".

Cucrema OLEHOK IpU IPOBEIEHUU INPOMEKYTOUHON AaTTeCTAallMd OCYLIECTBIISETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonockeHuit «O TekyleM KOHTpOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcs Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBONM CHCTEME OIIEHKM KadecTBa Y4eOHOH paboThI
ctyneHToB B ['YAII».

11.6. Meroanueckue ykazaHHs Il OOYYAIONIMXCS 10 MPOXOXKACHUIO MPOMEKYTOTHOM
aTTECTALlNN.

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXXYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WIKM €€ YacTH, HAaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUIS PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEpIIAETCSl aTTECTAllMOHHOM OLICHKOM «OTIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAllMU OCYLIECTBIAETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IpoMeXXyTouHoU arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4deOHOW pPaOOThI
crynentoB B 'Y AIIy.

[IpomexyTouHass aTTecTalus OILIEHUBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIS
ycrieBaeMoCTH. B citydae, eciiu CTYIEHT 10 YBaXXHUTEIbHON NPUYMHE HE BBITOJHUI TpeOOBaHUS
TEKYIIero KOHTPOJS, €My HpPeIOCTaBIsSeTCs BO3MOXXHOCTh CAaTh 3aJ0JDKEHHOCTH IO
nponyueHHsIM TemaM. @opma mpoBeaeHUs IPOMEKYTOUHOM aTTECTALIMK — TUCbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MCHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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