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AHHOTaNINA

JucuuiuimHa «OIEKTPUYECKHE CHUCTEMBI M CETW» BXOAUT B 00pa3oBaTEIbHYIO
IporpaMMy BBICIIET0 00pa30BaHUsl — MPOrpaMMy MarucTpaTyphbl IO HAIPaBIECHUIO MOJITOTOBKU
13.04.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHKA» HAIPABJIEHHOCTH «MEHEIKMEHT B
3JIEKTpOdHEepreTukey. Jucuummaa peanusyercs kadeapoit «Ne32».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHs B 00JacTu
po(hecCHOHATTLHOM IS TEIIEHOCTI)

CopepxaHue IUCUUIUIMHBI OXBaThIBA€T KPYI BOMPOCOB, CBS3aHHBIX C H3Yy4YEHHUEM
0COOEHHOCTEH MPOEKTUPOBAHUS SJCKTPUUECKUX CETEH, TEXHUKO-?KOHOMUYECKOT0 000CHOBAHUS
MPOEKTHBIX PELICHUH U aHaIH3a PEXUMOB PaOOTHI ANEKTPOIHEPTETUUECKUX CUCTEM.

[IpenoaBanre IUCHMIUIMHBI NpPEIyCMaTpUBAeT cleaylomue (HopMbl  OpraHU3aIlUH
y4eOHOro mporiecca: JEKIWH, MPAKTHUYECKHUE 3aHATHSA, CaMOCTOsITelIbHas paboTa CTyJAeHTa,
KOHCYJIBTAINH, KypCOBOE MPOCKTHPOBAHUE.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Lenpto W3y4YeHHS AMCIUIUIMHBI SBISETCS (HOPMHUPOBAHHWE Y CTYACHTOB. 3HAHHK 00
OCHOBHBIX MPHHIIMIIAX TIOCTPOCHUS CHUCTEM 3JIEKTPOCHAOKEHUsS, YMEHUU IMPOBOJUTH AHAINU3
PEKUMOB PaOOThI AJIEKTPOIHEPTETUIUCCKUX CHUCTEM, HABBIKOB ITPOBEICHHS pacueTa mapamMeTpoB
AJIEKTPOOOOPYAOBAHUS U POECKTUPOBAHUS IICKTPUUECKUX CETEH.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) Kon u Koz v HanMeHoBaHKME HHIUKATOPA JOCTHKEHUS
KOMIIETEHIIH HAHMCHOBATHE KOMIIETEHIH
KOMIIETEHIIMH
IK-2. 1.1 ¢popmupyet TpeOoBaHus K 00bEeMaM U
COCTaBY MCXOJIHBIX JIAHHBIX ISl pa3paboTKH
[1K-2 cniocoGen IIPOEKTHOH TOKyMEHTALUU O0BEKTOB
pa3pabatrbIBaTh U poecCHOHATILHOM 1eATEIbHOCTH
TpodeccHoHaNbHbIE 000CHOBBIBaTh [1K-2./1.2 Be1OUpaet 31eKTpooOOpyI0BaHUE U
B IPOEKTHBIE PEIIEHUs] | METOJIbl pacyeTa ero napameTpoB 1
B o0nacTu XapaKTepUCTHK IpU MPOEKTUPOBAHUN OOBEKTOB
npoeCCHOHATBLHON | MPO(ECCHOHATBHOM NesTeIbHOCTH
NEITEILHOCTH [TK-2./1.4 ocy1iecTBIs€T TEXHUKO-
HKOHOMHYECKOEe 000CHOBaHHME POEKTOB U
IIPOTHO3HPYET BEPOSITHBIE PUCKU

2. Mecro nucnutuiiHbEL B cTpykType OI1
JucuuninHa MoKeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIUIUINH:
— «IudpoBoe mpoeKTUPOBAHUEY.
3HaHuUs, TMOJYyYEHHbIE NMPU HM3YYEHUHM MaTepuana JaHHOW JUCUHUIUIMHBL, UMEIT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK M MOTYT UCIIOIb30BAThCS MPU N3YUYEHUHU APYTUX TUCIUTIINH:
— «MHTemeKTyanbHbIe CUCTEMBI SJIEKTPOCHAOKECHHS.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 006 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACNbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJOEMKOCTH IO ceMeCTpaMm) MPeICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

Bun yuebHo# paboThI Bcero TpyAOCMKOCTE 10 cemecTpaM
Nel No2

1 2 3 4
Oowasn mpyooemKocmb OUCYUNIUHBL, 5/ 180 4/ 144 1/ 36
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu ol 34 17
AyoumopHnuie 3anamus, BCETO vac. 68 51 17
B TOM YHCIIE:




nexkuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17

(gac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBo# mpoekt (pabota) (KII, KP), (4ac) 17 17

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 57 19
Buo npomescymounoir ammecmayuu’. 3a4er,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3., OK3.

DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3JesiaM U BUAAM 3aHSATHIL.

Pa3Z[eJ'IBI, TEMBbI JUCHUIJIMHBI U UX TPYAOCMKOCTb IIPUBCACHLI B Ta6.HI/IIIG 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIIMHBI

Jlexun
(dac)

I3 (C3)
(dac)

JIP
(dac)

KII
(qac)

CPC
(gac)

Cewmectp 1

Pasnen 1. OcHOBHBIC MOHATHS 0 paboTe
3JIEKTPOIHEPTEeTUUECKHUX CUCTEM.

Tema 1.1. Knaccugukanus 3MeKTpHUECKAX CeTeil 1mo
koHpurypanuu. (OCHOBHOE 3JIEKTPOOOOPYIOBaHUE
CHCTEMBI 3JICKTPOCHA0KECHUSL.

Tema 1.2. IloTepu MOIIHOCTH U SJEKTPOSHEPTUU B
3JIEMEHTaX CETH.

Tema 1.3. bamanc MomTHOCTEH B 3JHEProcHUCTEME.
MeTobl peryIupoBaHusl HAPSHKEHUSL.

YcTpoiicTBa peryInpoBaHUs HaNpPsDKEHUS.

Tema 1.4. Pecynupoeanue uacmomot U aKmMugHoil
MowgHocmu 6 Inepzocucmeme. Boipabomra
peaxkmugnoit mouwgnocmu zenepamopamu IC.

19

Paznen 2. Pacuer pe:kxMMOB 31EKTPUUECKUX CETEH.
Tema 2.1. PacueT cereli 110 oTepe HAIPSKCHHUSL.
Tema 2.2. PacueT peXMMOB 3aMKHYTBIX CETEH.

Tema 2.3. DKOHOMHUYHOCTH PEKUMOB 3JTEKTPUIECKUX
CUCTEM.

19

Paznen 3. LludpoBoe MonenrpoBanue mpu
MPOCKTHPOBAHKH JIEKTPUIECKUX CHCTEM U CETEH B
cnernuanusuposadHoM [10.

Tema 3.1. TexHomoruu HHPOPMAITHOHHOTO
MO/JICITUPOBAHUS STICKTPHUUECKON CETH.

Tema 3.2. IIpoekTpoBaHNE OTKPBITHIX
pacnpenenurensHbIX yerpoiictB B Model Studio CS.
Tema 3.3. PazpaboTka 3JEKTPOTEXHUIECKUX CXEM U
cxeM aBromatu3anuu B Model Studio CS.

19

Hroro B cemectpe:

17

17

17

57

Cemectp 2

BrinmonHenne KypcoBoro mpoekra

17

19

Hroro B cemectpe:

17

19

Hroro

17

17

17

17

76




IIpakTHyeckass MOATOTOBKA 3aKIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OIHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOTO UK

Howmep
HasBanue u conepxkanue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI
pazzena
1 Knaccudukamnms snektpudeckux ceter mo koHpurypamnnu. OCHOBHOE 3IIEKTPO0OOpyaOBaHUE

CHCTEMBI AIIeKTpocHabKeHnst. DHEPTr03(h(PEeKTUBHOCTD AIIEKTPOIHEPTETHUECKUX CUCTEM.

[ToTepu MOLITHOCTH U 3JIEKTPOIHEPTUU B 3JIEMEHTaX CETH.

bamanc momHocTel B 3Heprocucreme. MeToabl PEryJIMpOBAaHMS HAIPSIKEHUS.
YcrpoiicTBa peryinpoBaHus HanpspkeHus. [lepBuuHOe M BTOPUYHOE PEryJIMpOBaHUE
4acTOThI B YHEPrOCHUCTEME.

PerynupoBanue 4acTOThl M aKTHUBHOM MOIIHOCTH B 3Heprocucreme. BripaboTka
peakTuBHON MomHOCTH TeHeparopamu DC. BeipaboTka U moTpebiieHre peakTHBHON
MOIIHOCTH Pa3IMYHbIMU KOMICHCUPYIOUIMMHU YCTPOICTBaMHU.

2 Pacyer pe:kMMOB RIIEKTPUYECKUX CETEH.

Pacuer cereit no nmorepe HanpspkeHUs. MeTonsl pacuera IOTEpPh JJIEKTPOIHEPTHUU.
MeponpusTust 10 CHUKEHUIO IOTEPD 3JIEKTPOIHEPTUU.

Pacuer pexxumoB 3aMKkHYTBHIX cereld. [loHstue omHoponHocTu cetu. OrnpeneneHue
TOYKH [TIOTOKOpa3Jena.

DKOHOMHYHOCTb PEXKHMOB 3JIEKTpUUYeCKuX cucteM. Kpurepuit BbiOOpa onTUMaIbHOTO
BAPUAHTA.

3 LudpoBoe MoJenMpOBaHUE NPU MPOSKTHPOBAHUU DIICKTPUUECKHX CHUCTEM H CeTeil B
cermanm3upoBaHioM  [10.  TexHonmormn WH(POPMAIIMOHHOTO  MOJEITUPOBAHUS
ANEKTPUYECKON ceTh. Pa3paboTka 3JIeKTPOTEeXHUIECKUX CXEM U CXEM aBTOMATH3AIUU
B Model Studio CS. Co3nanue cxem BHEIIHHUX 3JEKTPUYECKUX MpoBoAoK. Co3xaHue
CXeM aBTOMAaTH3allMh. ABTOMATH3MPOBAHHAS TEHEpAlUs CXEM OJHOJHHEHHBIX.
Pabota c 6a30i JaHHBIX W3/ U MAaTEPUAJIOB.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJIOEMKOCTb

N3 aux No
Ne Templ mpakTHYEeCKUX Popmet TpynoeMKOCTh, |IPaKTUYECKOH | pa3aena
n/n 3aHATHN fpalcirccidix (uac) NOJATOTOBKH, |INUCLUI
SatsATiH (uac) JIUHBI
Cemectp 1
1 Br160op oTBeTBiIeHMIH Pemenue ) 5 1
PIIH CUTYallMOHHBIX 3a/1a4
TpaHcpOopMaTOpPOB U
aBTOTPaHC(HOPMATOPOB.
2 Pacuer pexxumoB Pemrenune 3 3 2
paboThI pa30OMKHYTBIX | CHUTYallHOHHBIX 33a]a4
BJIEKTPUYECKUX CETEH
110 MOLITHOCTSIM U
TOKaM Harpysok.
3 Pacuet pexxumMoB Pemenue 3 3 2

6




paboThI 3aMKHYTBIX
JNEKTPUIECKUX CETeH
110 MOIITHOCTSIM U
TOKaM Harpys3okK.

CUTYallUOHHBIX 3a/1a4

4 MonenupoBanue WuTepakTuBHAs 3 3 3
AIIEKTPUYECKON CEeTH
5 MonenupoBanue WuTepakTuBHAs 3 3 3
OTKPBITOTO
pacnpeaeIuTeIbHOrO
YCTpPOMCTBA
Bceero 17

4.4, JlabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb IPUBECHBI B TAOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJLOEMKOCTb

U3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCT®, | MpaKTHUCCKOI | paszena
/T (gac) MMOATOTOBKH, | JIUCIIMIT
(dac) JINHBI
Cemectp 1
1 HccnenoBanne BO3ACHCTBUS aKTUBHOM, 4 4 1
WHIYKTUBHOW U €MKOCTHOI HAarpy30K Ha
MapaMeTpsl DICSKTPUICCKOM CETH.
2 PazpaboTka cxeMbl U U3y4eHHE IPUHIIHUIA 4 4 1
paboThI yCTPOMCTBA aBTOMATHYECKOTO BBOIA
pe3epBa
3 | Pacder u MojenupoBaH¥e YCTAHOBUBIIETOCS 5 5 2
peXHUMa paiuaibHON CETH.
4 | OmnpepeneHue nmapaMeTpoB KOHIECHCATOPHBIX 4 4 2
Oarapeil 7151 KOMIIEHCAlUU PEaKTUBHON
MOIIHOCTH B 3JICKTPUUYECKOU CETH.
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOIHEHUE KYPCOBOU PabOTHI

[lesnb KypcoBOTO MpOEKTA:
YacoB npakTU4YECKOI NOJTOTOBKHU:

[IpuMepHBIe TeMBI 3aJaHUI Ha KypCOBOM MPOEKT IpuBeaeHbl B pasaene 10 PIIJI.

4.6. CamocrosTenpHas padoTa 00yJarOIIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uLe 7.

Tabmmma 7 — Buasl caMOCTOSITENNbHOM paOOTHI M €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI B‘(izzo, Cemectp 1, uac Cemectp 2, yac
1 2 3 4
H3ydeHue TeopeTHuecKoro MmaTepuania
40 40
nuctumuabl (TO)
KypcoBoe npoekruposanue (KII, KP) 17 17




PacuerHo-rpaduueckue 3ananus (PI3)

Brimonnenue pedepara (P)

[ToaroToBka K TEKyuemMy KOHTPOJIIO 7 7

ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

KoHnTtposbHabIe paboThl 3a09HnKOB (KP3)

IToaroroBka K mMpoOMeXyTOYHOMU

arrectaruu (I1A) 12 10 2
Bcero: 76 57 19

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIMXCS [0 JUCHUIUTMHE (MOJIYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCS yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUI

Komuectso 3x3eMIutsipoB

[udp/ B OMONMOTEKE
bubnuorpaduyeckas ccpuika
URL aapec (KpoMe 371eKTPOHHBIX
IK3EMILISIPOB)
ISBN 978-5- | DnexTpuueckue CUCTEMBI B ceTH: yued. mocoodue / 50
8088-1745-6 | O. 5. Conénas, C. B. Conénniii. — CII0.: T'YAII,
2022. - 79 c.
ISBN 978-5- | DnexkTposHepreTuyeckie  CHUCTEMBl M CETH 50
8088-1211-6 | [DnekTpoHHBIA pecypc]: yueObHoe mocodme / B. .
Mumnakos, O. 5. Conenas, C. B. Conensrii; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. —
OnekTpoH. TekctoBbie naH. — CII6.: Uzn-Bo I'YAIL,
2017. - 127 c.
ISBN 978-5- | OcHOBBI 37€KTpOCHAOXEHHsI OOBEKTOB OTPACIH 50

8088-1213-0 | [DnekTpoHHBIA pecypc]: yueOHOe ocodue / B. @.
Mumnakos, O. 5. Conenas, C. B. Conensrii; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. —
OnexTpoH. TekcToBble AaH. - CI16.: I'VAIL 2017. —

86 c.
ISBN 978- ®equn B. T., ®aneesa, ['.A. IlpoextupoBanue
985-06-1597-8 | pacnpenenuTeIbHBIX ANMEKTPUUECKUX ceTei

[DnexTpoHHBIH pecypc]: yueb. mocobue / T.A.
®daneera, B.T. ®demun; mnox o6m. pen. B.T.
deanna. - Munck: Beicor. mk., 2009. — 365 c.: .
— PexxuMm nocryma:
http://znanium.com/catalog.php?bookinfo=505813

7. TlepedyeHb HIMEKTPOHHBIX 00pPa30BaTEIBLHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tabmmie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTEepHET»

URL anpec HaumenoBanue

https://lib.guap.ru/ bubimorexa I'YAIT

https://elibrary.ru/ Hay4nas snektpoHHas OnbIroTeka

http: www.gost-r.com/ CrpaBouHble MaTepUaIbl U HOPMATUBHBIE JJOKYMEHTHI I10

QJICKTPUYCCKUM CHUCTCMAM.

http: portal-
energo.ru/articles/details/id/66

VYyer noTpebiieHns SHEPTUU U SHEPTOPECYPCOB.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEeUeHUs, HCIOIb3yEeMOTO MpPH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIOIB3yEeMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX
OCYIIECTBICHIH 00pa30BaTEILHOrO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp wuCHONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

CHUCTEM, UCIIONIb3YEMBIX pu

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne n/nt HaumenoBanue
He mpenycmorpeno
9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS

00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 06a3bl

Ne
/o

HanmMmenoBanue cocTaBHOUW 4acTH
MaTepUaTbHO-TEXHHUECKOH 0a3bl

Howmep ayauropuun
(TIpu HEOOXOTUMOCTH)

1 | MynbTumenuitHas JeKIIMOHHAS ay TUTOPHS 21-21 BM, 21-18 BM

KommbrotepHsrii kiacce 31-04 BM

JlabGopaTopus 7eKTpOCHAOKEHUS 31-03 BM

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CocTaB OLIEHOUHBIX CpPEACTBAJI MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIUXcsl 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

Bug npomMeXyTOYHOM aTrTecTaiuu

[TepedyeHb OIICHOUHBIX CPEACTB

DK3aMeH

Cnucok BOMpOCOB K IK3aMEHY;
TecTsl.

BrinonHeHne KypcoBoro mpoekTa

DKcIepTHas OIleHKa Ha OCHOBE TPEOOBaHUM K
COJIEP’KaHUIO KYPCOBOI'O ITPOEKTA.
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10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas  mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCJIEJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr,

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKON
JESTSIIbHOCTHIO HAIPABJICHIS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIENHMATN3HPOBAHHBIX MOHITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00yJaroIuics TBEPIO YCBOWII MPOTPAaMMHBINA MaTepHall, TPaMOTHO U
[0 CyIIeCTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTyphl,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJBI U 0000IIEHNS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHSITHH.

«XOpOoLIO»
(GavTCHO»

— o0yyaroluiicss yCBOMJI TOJBKO OCHOBHOM IMPOrpaMMHBIN Martepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS,

— 3aTpyJHAeTCS B (POPMYIUPOBAHUN BBIBOJOB M 0000OIICHUI;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBIIETBOPUTEITEHO
«3a4TCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIICCTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TOJIOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nmst sx3ameHa mpeIcTaBiIeHbl B Taomie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ko
No mi/mm [Tepedens BOmpOCOB (3a71a9) TSI SK3aMeHA A
WHAWKATOpa
1. OxapakTepusyiTe NOHITHE NIEKTPOIHEPTETUYECKON CUCTEMBI. MK-2.J1.1
2. Pexumbl pabOTHI 3JIEKTPOIHEPTETUUECKUX CHCTEM.

3. Ilepeuucnure OCHOBHBIE KOMIIOHEHTHI 3JIEKTPOIHEPreTHUECKON
CUCTEMBI ¥ OMTUIIIHATE UX (PYHKIIMOHAIL.
4. Yro  mnoHMMaeTcs  TOJ  YCTAaHOBHUBIIUMCS  PEXHUMOM
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10.

11.

12.

AIEKTPUUYECKON CUCTEMBI?

Ha3nauenue u TUIIbI AIEKTPUYECKUX CTAHLIMN U TIOJICTAHIUMA.
Knaccudukanust morpeOuteneii 3IeKTPUUECKOW JHEPTrUU 110
KaTeropusiM HaAEKHOCTU MMUTAHUS.

B dem 3akmrouaercs xapakTepuCTHKA pailoHa MPOEKTUPOBAHUS?
Kakune kiimMaTnueckue XxapakTepuCTUKU HY’KHO 3HATh [IPU
MIPOCKTUPOBAHUU U JIJIs1 YETO?

[Tepeuncnure s3nemenThl KoHCTpYKIMU BJIDIT n KJIDII.
Oxapakrepu3yiiTe MOHATHE NPOMyCKHOW crnocoonoctu JIDIL
Hns yero Ha JIDII BBICOKOTO HaNpsHKEHUS MNPUMEHSIOT
pacierienue (a3pl Ha HECKOJIBKO MPOBOIOB?

Uro HaspiBaeTcs KopoHupoBanuem JIOII? Ot uyero 3aBucar
MIOTEPHU MOLIHOCTH Ha KOPOHY?

Urto HazbIiBaeTCs 3apsiAHON MOITHOCTHIO JIDIT?

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Kakue mnorepu B IIEKTPUYECKHX CETAX OOYCIIOBIMBAET
BEJIMYMHA aKTUBHOTO conpotusieHus JIOII?

Kakue mnapamerpst BJIDOIl wusmensitorcs npu CcMmMeHe BUaa
PacIos0KeHus IPOBOIOB Ha orope?

Kak B wmapkupoBke BJIDII oTpakeHO Hainyue 3alUThl OT
koppo3un? Kakue cpenctsa A 3TOro UCHOJb3YIOTCS?

Kak 3aBucAT akTHBHOE U peakTuBHOE conporusieHus BJIOII or
ceueHus?

Metonel  BbIOOpa  ceuenuit mpoBojgoB  BJIDII u  wux
CpPaBHMTEJIbHAS XapaKTEPUCTUKA.

IIpuBeneHHas u pacu€THas Harpy3Ka ysia.

Onumure aaroput™M ONpeAeNieHUs] PacUETHBIX SJIEKTPUUYECKUX
Harpys3oxK.

Br160p ceuennii npoBo1oB BJI MeT010M 3KOHOMUYECKHX
TOKOBBIX UHTEPBAJIOB.

Br100p ceuenunii MpoBOIHUKOB 10 HATPEBY IITUTEIHHO-
JOTTYCTUMBIM TOKOM.

Br160op ceuenmii mpoBOIHUKOB 10 JOMyCTUMOM MOTEpe
HaNpsLKEHUS.

TK-2.]1.2

23.

24,

25.
26.

27.

28.
29.

30.

31.

Bunel konpurypauuu cxem snekTpocHadxkeHus. JJoctonHcTsa u
HEJO0CTaTKH.

ConoctaBbTe pajHaIbHblE U MAaruCTPaJIbHBIE CXEMBI CETH I10
Oecrniepe0oHOCTH TUTAHUSI.

Pacuér pexnMOB pa30MKHYTBIX CETEH M0 JaHHBIM «HAYaJIa.
Pacuér kombueBbix cereil. OcoOEHHOCTH  OIpeesIeHuUs
MOTOKOpAcTpeAeeHUs] MOITHOCTEH.

OcoOeHHoCTH pacuyéTa peKUMOB B OJJHOPOJHBIX 3JIEKTPUUYECKUX
CETSIX.

Pacuér pesxuMoB ceTeil ¢ ABYXCTOPOHHUM MUTaHUEM.

Pacuér pexuMoB ceTell ¢ pa3IM4YHBIMA HOMHWHAJIbHBIMU
HaNPSHKEHUSIMU.

Knaccudukanmst 3MeKTpUYECKUX CETeH Mo pekumaM padOoThI
HEWUTpanu TpanchopMaTopos.

B uem 3akmouaercs aHaINW3 PEKUMOB PabOTHI IEKTPUUYECKOM

MK-2.71.4
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CETH U C KaKOH IEJIbI0 €T0 MPOBOIAT?
32. KannranbHble BI0XKEHUS.
33. DKcIUTyaTallMOHHBIC U3ICPKKH.

34. IlpuHIHMIIEI COCTaBJICHUS BapUaHTOB KOH(HUTypaIuu
lekTpuuecko  cern.  Kakme — BapuaHThl — Ha3bIBalOTCA
COIIOCTaBUMBIMU ?

35. KanuranbHble BIOKEHHS B MPOEKTaX dJIEKTpUUecKoi cetn. Kak
YUHUTBHIBACTCSI aMOPTU3ALIHS 000Dy IOBaHUS?

36. UeMm o0ycroBiieHa HE0OX0IMMOCTh obecriedeHusl Oananca
TEHEPUPYEMOI ¥ IOTPEOJIIEMOM MOIITHOCTEH?

37. B xakux ciydasx paboTaeT mpoTHBOaBapHiiHas aBTOMATHKa
ABP, AIIB, APB, AYP?

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O TPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM paOOThI

Ne i/nt N
KypcOBOH paboThI

[TpuMepHBIii TepeYeHb TeM Il KyPCOBOTO IPOSKTUPOBAHUS/BBITTOIHEHHS

N

Pa3paboTka anexTpuueckoil cetu paiioHa.

AIEKTPUYECKOM CETH.

[TpoexT 31eKTpocHa0KeH s TPYMIIbI TOTPEOUTENBLCKUX MMOICTAHLINH.
Br16op onTuManbHON KOHQUTYpallMK U TapaMEeTPOB paclpeeanTeNbHOMN

Bompockl st mipoBeneHUsST TIPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHbl B Tadnuie 18.

Tabnuua 18 — IIpumepHbIil iepeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kon
IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB
n/n MHAMKATOpa
1 | IToka3arens kauecTBa 35ekTpodHepruu corinacHo 'OCT I[K-2. 1.1
2 | Kakue mpoBepku BemonHsAloT ans1  BJIDII mpu  mpoekTupoBaHUM
BJIEKTPUYECKON CEeTH?
3 | B kakux cioyqasx JISII BEIMONHAIOT ABYXLIETHBIMU?
4 | YkaxuTe METObl pacueTa pexxuma paboThl AJIEKTPUYECKON CETH.
5 | Kak Ha3bIBaeTCs mapaMeTp, MOKa3bIBAIOIINI BO CKOJIBKO pa3 MOTpeOIeHHOE
KOJIMYECTBO 3JIEKTPOIHEPT U MEHbIIIE TOTO KOJIMYECTBA, KOTOPOE ObLIO ObI
notpe0seHo, eciii Obl Harpy3Ka 3JeKTPOYCTaHOBKU BCE BpeMsi Oblia
MaKCUMAaJIbHOU?.
6 | DIeKTPOIPHUEMHUKH C PE3KOIePEeMEHHON TOIUKOBON Harpy3koi cozgator B | T1K-2.J1.2
CETH...
7 | B uem 3akmroyaercs 3a1a4a KOMIIEHCALMU PEaKTUBHON MOIIHOCTH?.
8 | Merobl pacuéra noTeph IEKTPOIHEPTUU
9 | Buasl peryiupyronmx yCTpoicTB Ha TpaHchopMaTopax
10 | OcHOBHOW 1IETBIO0 pacyeTa PeKUMOB PAOOTHI JIEKTPUUECKON CETH SBIISICTCS
11 | B kakux ciyyqasx JIDII BeIIOIHSAIOT ABYXLIEHBIMU? NK-2.J1.2
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12 | Anrebpandeckas CymMMa NpPHUBEICHHOW HArpy3Kd W TOJOBUH 3apsIHBIX
MouHocten JIDII, mpucoequHeHHBIX K MIMHAM Bbicuiero HamnpspbkeHus 11C,
Ha3bIBACTCS

13 | K npocThIM 3aMKHYTBIM CETSM OTHOCSITCS

14 | [TonoxxuTenbHbIE OTKJIOHEHUS HAMPSKEHUS IPUBOISAT K:

15 | Ot yero HanPsIMYIO 3aBUCUT BEJTUYMHA TIOTEPH AIEKTPOIHEPTHH ?

16 | YcranoBuBIIEeCs JIEKTPUIECKOE COCTOSIHHE CETH, KOTOPOe [K-2./1.4
XapaKTepU3yeTCcsl 3HAYCHUSIMH TOKOB, HAIPSHKCHUH, aKTUBHOW, pEaKTUBHOMN
M TIOJTHOM MOIITHOCTEH, Ha3bIBACTCH. ..

17 | Yro moka3pIBacT 3KOHOMHYECKOE (KPUTUUYECKOE) 3HAUYEHNE MOIIIHOCTH Ha
ABYXTPaHCHOPMaTOPHOWN NOACTaHLUN?

18 | ITpu kakoM yacTHOM citydae pacueTa 3aMKHYThIX CeTeil peaKTHBHBIE
MOIITHOCTH TOJIOBHBIX YYaCTKOB MOKHO PACCUUTHIBATH 110 AKTUBHOM
MOIITHOCTH 3TUX y4aCTKOB?

19 | ApromaTHuecKOe IOBTOPHOE BKIIOUEHHUE TIPEIHAZHAYCHO IS ..

20 | TTepepsIB B 31eKTPOCHAOKEHIH TIOTPEOUTENEH TPETheil KaTeropuu
JOITyCKAeTCsl Ha BpeMs

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO TUCHUIUIMHE OOYYAIONMUXCS 3a09HOH (OPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACNSAIONIMEe  HPOIENypbl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETECHLMH, COJIepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK W IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meronuyeckue ykazaHus A7l 00yUYaroUXcs M0 OCBOCHHUIO TUCIUTIIHHBI

11.1. Meroanyeckne YyKa3aHUs Ui OOYYAIOIIUXCS IO OCBOCHHUIO JICKITHOHHOTO
mMarepuaa

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M CHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHue COBpEMEHHOHM JIEKIIMU B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEeHTaJbHBIX TpoOJeM JUCUMIUIMHBI, METOJOB HAy4YyHOrO IMO3HAHMSA, HOBEUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBIOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKUMH. JIeKIUs packpbIBaeT NOHATUHHBIN ammapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOseMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[InaHupyemele pe3yJabTaThl IPU OCBOCHUHU O6anIOIJ_[I/IMI/ICSI JECKIIMOHHOT'0 MaTepuaja.

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOW YCTAHOBKON K KaX10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOaBaTeIeM;

— pa3BuTHE TOPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBM K TpEAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.
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— TOSBIIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO AJIsi CAMOCTOSTENILHON paOoTHI,

— TIOJydYeHUE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKH W TEXHHKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKCHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3IMUHBIX
bopmyarpoBKax);

— TIOMy4YEHUE TOYHOT'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHUHOB U TIOHSATHH.

JlekuMOHHBI MaTepua’l MOXKET COINPOBOXAATHCS JIEMOHCTpAlMed ClIai0oB U
UCIOJIb30BAaHUEM Da3/laTOYHOI0 MaTepuaja IpU MPOBEIEHUH KOPOTKMX JHUCKycCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CtpyKTypa npeaocTaBieHUs JEKIIMOHHOTO MaTepuana:

- BBEJICHUE B Pa3/ied;

- 3HAKOMCTBO C OCHOBHBIMU MOHSITUSIMH;

- U3y4yeHue npoOseM 1o TeME pas3ziesia U U3BECTHBIX CIIOCOO0B UX PELLICHUS;
- 00cyX/IeHHe, OTBETHI Ha BOIPOCHI.

11.2. Metoauueckue ykasaHus JUIsl OOy4aroIUXCs 0 HPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOro
IpoLecca, 3aKJII0Yaroasicsl B BHITOJHEHUN 00y4aroMMUCS 10/ PyKOBOJICTBOM IPEIOAaBaTeNs
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMH
JUCLIUILIMHBL, IPUOOPETEHUSI YMEHUN U HABBIKOB, OIbITa TBOPUECKOM JAEATEIbHOCTH.

Lesbt0 MPaKTUYECKOTO 3aHATHUS [T 00YYaroIerocs sBseTcs NPUBUTHE 00yUYaroIIUMCs
YMEHUH U HAaBBIKOB IPAKTUYECKOU JIEATEIbHOCTH 10 N3y4aeMOM AUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS PAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, paclIMpeHue M JeTalu3alis 3HAaHUW IpH pelleHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3Y4YEeHHUsS KOHKPETHOM YydeOHOI
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TONYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHne palMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M HMHIUBUAYaIbHON (opM
o0ydeHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
Ha npaktnuecknx 3aHATHSAX MPEAYyCMAaTPUBAETCS MPOBEIACHUE PACUETOB MO TEMATHKaM

JTUCIUIUIMHBI, 0O0CY)X/I€eHWE BapHaHTOB pELIEHHUS paccMaTpuBaeMoil MpoOJIeMbl U 3aJauH,
OLIEHKAa PallMOHAIIBHOCTU MCIIOJIb30BAaHMS BHIOPAHHOTO PEILICHHUS.

11.3. Meronuveckne yKazaHHs Ui OOyYaroIIMXCS IO BBHIMOJHEHUIO JIAOOPaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOPHBIX paboT oOydarolmuics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHM, NPAKTHUYECKUE HABBIKU, OBJIAZIETh COBPEMEHHOM METOAMKONM U TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKALMOHHON XapaKTepUCTUKOW OO0yYaromerocs.
Brimonnenne 1abopaTOpHBIX pabOT COCTOMT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.
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Brimonnenne nmabGopaTopHBIX pabOT 00ydaromuMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3y4YCHUS IUCLUUIUIMHBL, ONpeAesieMOld Y4eOHBIM IUIAHOM, M OTHOCUTCS K CPEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CICTYIOIINX OCHOBHBIX 33]1a4 00YYarOIIerocs:

— TMNpHOOpETCHHWE HAaBBIKOB WCCICIOBAaHHMS TPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTAHHOW JUCIUILTHHBI,

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3allUsl TEOPETHYCCKUX 3HAHUH, MOJYYCHHBIX Ha
JCKLIUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUY 110 U3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT
1. IlpuctynaTs k paboTe MOKHO TOJIBKO IOCIIE 03HAKOMIIEHUS C pa00YUM MECTOM.

2. Ilepen cOopkoli cXxeM yOSIUThCS B TOM, YTO JIAOOPATOPHOE 00OPYIOBAHKE OTKIIOYCHO

OT UCTOYHUKA TUTAHUS.

3. Ilepen BkirOUeHHUEM cCXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIlMOHHAs annaparypa (KHOIKHU U JIp.) HAXOJUTCSA B UICXOTHOM IOJ0XKEHUH.

4. Tlpu BKJIIOYEHUM M B MPOLIECCE PEryJIUPOBAHUS CIEAUTDH 3a IMOKA3aHUSAMH OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (LI poBOH ocmiorpad, MyJIbTUMETP U Ap.) CXEMBI.

5. B mpotiecce paboThl HE OCTaBJIATh 0€3 MPUCMOTpa pabouee MECTO, KOTOPOE HAXOAUTCS
1I0]] HATIPSDKEHHEM.

6. He xacaTbcsi HEM30JIMPOBAHHBIX YacTell MPUOOPOB U ammapaToB, KOTOPbIE HAXOIATCS
I0]T HATIPSDKEHHEM.

7. K naGopaTOpHBIM 3aHATHUSAM JIOIMYCKAIOTCSl TOJIKO T€ CTYJEHTBI, KOTOPbIE YCBOMIIH
npaBuia 6e30MacHOCTH.

8. JIabopatopHble pabOTHI BBINOJIHSAIOTCS OpUTa ol CTYJIEHTOB B COCTaBE HE MEHEE JIByX
YeJIOBEK.

9. Kaxnaplii CTyIeHT [dOJDKEH NOJArOTOBUTHCS K JabopaTopHoil pabote. Ilpu
HEJ0CTAaTOYHOU MOJTOTOBKE CTYJEHT HE JIOMYCKAETCs K €€ BBIIIOJHEHUIO.

10. CoOpanHas cxemMa U HamMcaHHas I@porpamMma JOJDKHa OBIThb MpPOBEpEHa
npernojaBaTesieM, KOTOPbIH MOocie MPOBEPKU JAeT pa3pellieHre Ha MPOBEIEHUE OTIBITOB.

11. Ilepen BKIIOUEHHEM CXEMBbl CTYAEHT, MPOU3BOASIINI TaHHYIO ONEpaIHIo, JODKEH
IpeaynpeauTh WIEHOB CBOoel OpHuraabl 00 3ToM ¢paszoit «HaunHaem sKCiepuMeHT.

12. Tlocne BKIIOYEHHUS CXEeMbl 0€3 3almuCH MOKa3aHWH MPUOOPOB IMPOBEPSIETCS
BO3MOKHOCTh BBITIOJHEHHUS JIAOOpaTOPHON pabOTHl BO BCEM 3a/laHHOM JIMana3oHe M3MEHEHUs
XapaKTEePUCTUK U TTOKa3aHui. TOIbKO TOCIe ATOTO MPUCTYTIAIOT K padoTe.

13. Pe3ynbTaThl M3MepeHUN MO KaXJ0H XapaKTepUCTUKE JOKHBI ObITh MPOBEPEHBI
npernojaBaTesneM.

14. Bce mepexsiroueHHs B CXEME€ M €€ OKOHYaTelbHash pa30opka NeTaeTcsi TOJBKO C
paspelieHusi IpenojgasaTenss. B cioyyae HEBEpHOCTH NOJYYEHHBIX JaHHBIX paboTta
nepeaesbIBaeTCs.

15. Tlocne nepexiitoueHHst cxeMa JI0JIKHA OBITh IPOBEPEHA MPEIOoIaBaTEIEM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyaluu (IOSIBJIEHHE IbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOJUMO HEMEAJICHHO
OTKJTIOYUTBH CXEMY OT HANPSDKCHHS] U COOOIIUTH 00 3TOM COOBITHH MPENOIaBaTelo 0e3 Jo0bIX
U3MEHEeHUH B cxeme. BMmecTe ¢ nmpenojaBareneM Haj0 HAWTH IPUUUHY aBapuU U YCTPAHUTH €€.
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17. CtyaeHT goikeH OepekHO o0paliaThCs ¢ MPeI0CTaBIsIEMbIM eMy 000py0BaHUEM H
KOMHBIOTepHOI;'I TCXHHKOﬁ, 3arpeuIacTcd ACIaTh HAAIIUMCHU MCIIOM, KapaHJdallloM HUJIM YCpHHUIIaMH.
Henb3s 3arpomoxaate pabodee MeCcTo mpuOOpaMu M arnmaparamMu, KOTOpbIe HE UCTIONb3YIOTCS B
1abopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueayromeMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET IO
npebIAyIIe JJabopaTopHO paboTe B COOTBETCTBHHU C YCTAHOBJICHHOW (POPMOH.

Crpykrypa 1 dhopMma oTdera o 1adbopaTropHoil pabore
B oTuere 00s3aTenbHO MOJDKHBI OBITH OTPAXKEHBI cleayroniue pasnenbl: «Haspanwmey»

«Ilenp pabdotey, «Conepkanue paboThy, «CXeMbl UCHBITAaHUNY», «Pe3ynbTaThl M3MEpPEeHUN WU
BBIUMCJICHUI», «AHAJIN3 MOJYyYEHHBIX XapaKTEpPUCTUK U KpaTKue BbIBOIbIY. B coctaB oTuera
MOTYT OBITh BKIIOYEHBI JIPYTHE pa3/elbl, KOTOPHIE YUUTHIBAIOT CHEHU(UKY BBIIOIHIEMON
nabopaTopHoi paboThI (POTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbie cXeMbl,
PUCYHKH W TpadUKH MOXXHO YEPTUTh KapaHAAMIOM JIMOO C HCIIOJIB30BAHHEM CIICIIHATBHBIX
MPOrPaMMHBIX IPOAYKTOB Ha MIEPCOHATTLHOM KOMITHIOTEPE.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA00paTOPHOU padboTe
Pe3ynbpTaThl BBITIOJHEHHBIX J1a00paTOPHBIX PabOT, OPOPMILSIFOTCS B BHAE OTYETA TIO

onHOMY 00pasiy. OTYeT MUIIYT C OJJHOM CTOPOHBI TUcTa Gopmara A4 (pazmepom 210%297 mm).
OcCHOBHBIE HA/IMUCH BBIMOJIHSIOT B COOTBETCTBHH ¢ ['occTanmapToMm.

Bce BbINoNHEHHBIE U MOAIMUCAHHBIE PYKOBOAUTEIEM OTYETHI IO JIa0OpaTOPHBIM paboTam
CKJIQ/IBIBAIOT B JIOTHYECKOW MOCIEA0BAaTENbHOCTH M OpourtopytoT. [Ipu GonpioM koiamdecTse
cTpaHull (Ooyiee JECSITH) COCTABISIIOT COJEP)KaHHME OTYeTa, KOTOPHI pa3MelialT B ambbooMme
MOCJIe TUTYJIBHOTO JINCTA. TUTYNBHBIN JUCT JIOJDKEH UMETh HAAMKUCh «JKypHan abopaTopHBIX
pabot (oT4eTh)» ¢ haMuIIuel pyKOBOAUTENS (ITPETO1aBaTelNb) U UCIIOJIHUTENS (CTYIEHT).

11.4. MeTtoauueckre yka3zaHUs Ui OOyYaloOIUXCS MO TMPOXOXKIECHHIO KypCOBOTO
MIPOSKTUPOBAHUS

KypcoBoil mpoekT mnpoBOAWUTCS C IeNbl0 (OPMHUPOBAHUS Yy OOYyYaroIIMXCSl OIbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33]1au MpOo(PeCcCHOHANBHOM NesTeTbHOCTH.

KypcoBoiil mpoekT no3BoisieT 00ydaromemycsi:

— CHCTEMaTM3HpOBaTb U 3aKPENUTh IIOJYYEHHBIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS MO0 Mpo(eccHOHANbHBIM Y4YeOHbIM JAHUCHUUIUIMHAM M MOAYJISM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO MOJATOTOBKH, YCTAaHOBJICHHBIMU IPOTPaMMOM yueOHOM
JUCIUIUIMHBI, MPOrpaMMOM  TMOATOTOBKM  CHELMAUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTU(DUKAIIHH;

— TPUMEHUTH IOJIyYEHHBIE 3HAHUS, YMEHMS M NPAKTHUUECKUH ONBIT NPU PELIEHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BUJAaMU NPOGECCHOHATBHON 1eATEeIbHOCTH
10 HaNPaBJICHUIO/ CIIEUAIBHOCTH/ TIPOTpaMMe;

—  yrayOuTh TEOpeTHYECKHE 3HAaHUS B COOTBETCTBUH C 3aJIaHHOM TEMOI;

— chopMupoBaTb yMEHHUS TPUMEHATh TEOPETUYECKHE 3HAHWS TpU  pelIeHHH
HECTaHapTHBIX 3a/1a4;

— TPHOOPECTH OMBIT aHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboOThl H
c(hOpMHPOBATH COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHsS palbOThl CO CHEIUATBHOW JIMTEPATypOH, CIIPABOYHOM,
HOPMATHUBHOM U MPABOBOM TOKyMEHTalKMeH 1 HHBIMU MH()OPMAITMOHHBIMU UCTOYHHKAMH;
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— chopmupoBaTh yMeHHS (QOPMYIHPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
NPEUIOKEHUS U PEKOMEH/IAIUH 10 PEe3yJIbTaTaM BBIIIOJTHEHUS PaOOTHI;

—  pa3BuTh NpohecCHOHANTBHYIO MMCbMEHHYIO M YCTHYIO pedb 00y4aromerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHUIUATHUBY, CAMOCTOSTEIHHOCTH,
OPraHU30BAaHHOCTH M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PELICHUS;

— cdopMupoBaTh HABBIKM IUIAHOMEPHOW pPETYJISAPHOH paboThl HaJx pelIeHHEM
IIOCTABJIEHHBIX 3aJ1a4.

CTpyKTypa NOsICHUTENbHOM 3alMCKU KYPCOBOTO MPOEKTa
1 TIlIpoexTupoBaHHUE IEKTPUUECKOI ceTH
1.1 Wcxoauble naHHbIE
1.2 Omnpenenenune pacueTHBIX HArPy30K
1.3 Ob6ocHoBaHNE HEOOXOAUMOCTH M MECTA COOPYKEHUS Y3JIOBOH MMOICTAaHIINN
1.4 BpiOop HOMHHATBLHOTO HAIMPSHKEHUS B CHUCTEME BHEIIHETO 3JEKTPOCHAOKEHUS.
AHanu3 BO3MOXKHOI CXEMbl BHELITHETO 3JIEKTPOCHA0XKEHUS
1.5 Pa3paboTka BapuaHTOB CUCTEMbI BHYTPEHHETO JIEKTPOCHAOKEHHS
1.6 BpiOOp HOMHHAJIBHOTO HANpsDKEHUs ceTH. BpiOOp M TpoBepka cedeHui
IPOBOJIOB
1.7 BeiGop TpaHCPOpPMATOPOB W KOMIICHCHUPYIOIIUX YCTPOHUCTB MOTPEOUTEIHCKIX
HOJCTAHIIUNA
1.8 Pacuer S5KOHOMHUYECKHX IMOKa3aTelieii CpaBHUBAEMBIX BAPHAHTOB
1.9 Bp100p onTHMaANIBHOTO BapUAHTA CXEMBI 3JIEKTPOCHAOKEHHS paiioHa
1.10 TIpoexkTupoBaHHE CUCTEMBI BHEIIHETO 3JIEKTPOCHAOKEHUS
1.11 Amnanm3 cxembl AIEKTPOCHAOKEHUS palioHa

TpeboBanust k 0OPMIICHUIO MOSICHUTENBHOM 3alMCKU KYPCOBOTO NMPOEKTa

[TosicautenpHas 3anucka opopmisercs cornacHo TpedoanusaM ECKJl u I'OCT. Pacuer
BE/IETCS 110 METOIMYECKUM YKa3aHUSIM K KypCOBOMY MPOEKTY.

[TosicHuTeNnpHAS 3aMMCKa COACPKUT TEOPETHUECKYIO, PACUETHYIO M Ipa)UIeCKyI0 4acThb.
CopnepxaHue TEOPETUYECKON M pacueTHON yacTed NMpHBENEHBl B CTPYKTYpE MOSICHUTEIBbHOU
3aIUCKH KypcoBoro npoekra. I'padudeckas yacte mpoekTa BKIIOYAET B CeOs:

- BApMaHThl KOHPUTypaIK HIEKTPUUECKON CEeTH;

- OZJHOJIMHEWHYIO CXEMY JIEKTPUYECKUX COCIUHEHUM ONTUMAIBHOTO BAPUAHTA CETH.

11.5. Metoauueckue yka3aHus JUisi 00y4aromMuXcsl 0 MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B Xxoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThl, OOYUarOUIHiiCs BBHINOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IpenojaBareis, HO 06e3 ero HemocpeaCcTBEHHOrO
y4acTusl.

B mporecce BBIMOTHEHHS CaMOCTOSTENBHOW PaboThl y oOyuaromierocs (opMupyercs
1esecoo0pasHoe MIIaHUPOBaHUE pabouero BpEMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMM U CHUCTEMAaTH3alMHM NPUOOpETaeMbIX 3HaHWN, 0OECreyrBaeT BBICOKHMN
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, IOMOTaeT TMOJIYYUTh HABBIKUM IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00yyaromuxcs sBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHal 1Mo AUCIUILIUHE.
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11.6. Meroauyeckue ykazaHUs Ui OOYYarONIUXCS TIO MPOXOXKIACHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH IPEJyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aroluxcs, OCYLUIECTBIIEMOIO B TEUYEHUE CEMECTPa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL

B ciyuae  HeBbImONHEHWS ~— W/WIM  HEyCHemHOW cmaun 3 u  Oonee
nabopaTopHbIX paboT, oOyyaromuiics, NIpU YCIEUIHOM MPOXOXKICHUH IPOMEXKYTOUYHOM
arrectaiui B (opMe OSK3aMEHa, HE MOXET T[OJIyYUTh AaTTECTAlMOHHYIO  OICHKY
BbILIE "XOpoIio".

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHON aTTECTAllMU OCYLIECTBIISETCS B
cooTBeTCTBUM C TpeboBaHusAMH [lonoxenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH M
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyyarommuxcs HO NpOrpaMMbl BBICIIETO
oOpazoBaHusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.

11.7. Meroauyeckue ykazaHusi ajisi OOyHarOUIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallUU.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYCMAaTPUBAET  OlLICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4eHHs MO aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— 9JK3aMeH — (opma OLEHKH 3HAaHWH, MOJYyYECHHBIX OOYYArOIIMMCS B IIPOIECCE
M3YYEeHHS BCEH NUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaAMOCTOSITENIbHOM padoThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pPEHICHUS MPAKTHUYECKUX 3a7ad. JK3aMeH, Kak MpPaBHIIO, MPOBOJMUTCS B
nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpPH MPOBEACHUM MNPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
cooTBeTCTBUU C TpeboBanusimu [lomoxkennit «O TeKyIieM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu cTyaeHToB [ YAII, oOywarommxcss MO MporpamMmbl BBICHIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa yueOHOM paloTh
ctyneHtoB B 'Y AID».

[IpomexxyTouHast arrecTamusi OILEHUBACTCS IO pe3yibTaTaM TEKYIIero KOHTPOJIs
ycrneBaeMoCcTH. B ciyuae, ecnu CTyJEHT M0 YBaXHUTEIbHOW MPUYUHE HE BBIMOJIHUI TPeOOBaHUs
TEKYIIEro KOHTPOJS, €My TMPEIOCTaBISETCS BO3MOXKHOCTh CHAaTh 3aJ0JDKEHHOCTH TIO
nponyueHHbIM TeMaMm. dopma npoBeieHns MPOMEXKYTOYHOM aTTeCTallui — MUCbMEHHas!.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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