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AHHOTaUs

Hucuumnnuna  «MHTeIeKTyalbHbIE  CHUCTEMbl  DJIGKTPOCHAOKEHHS»  BXOAUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HanpapjieHUO MOAroToBkU 13.04.02 «DneKTpoIHEpreTUKa U JICKTPOTEXHUKA) HAIIPABICHHOCTH
«MeHeDKMEHT B AJICKTpOdHEpreTukey. Juciurmaa peanusyercs kaheapoi «Ne32y.

JlucuumiuHa HalejaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

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

CopepxaHue JUCLUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
0COOEHHOCTEH 3TEKTPOCHAOKEHHUS AIIEKTPOIHEPTETUYECKUX OOBEKTOB.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTpUBAET cCleAylomue (OpMbl OpraHU3aluu
yueOHOro Impoliecca: JIEKIHH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[Iporpammoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mmas TpyA0eMKOCTh OCBOSHUS JAWCIMILIUHBI COCTABISET 4 3a4eTHBIX eAuHuIb], 144
yaca.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTUIIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dopmupoBaHue y o0ydarmuxcsi MpoPecCHOHAIBHBIX 3HAHUW W YMEHHH 00 O0COOEHHOCTSIX
NpUMEHEHHs NU(POBBIX TEXHOJOTHH B 00JAaCTH CHUCTEMHOTO pEIIeHHs] MPOQecCHOHATBHBIX
3a/1a4, HANpPaBIEHHOTO Ha CO3JaHHE WHTEIUICKTYaIbHBIX JSJICKTPOIHEPTETHUECKUX CHCTEM C
AKTUBHO-a/IAITHBHBIMH CETSIMH C YIETOM PA3IMYHBIX PEIKUMOB PAOOTHI AIEKTPHUECKOM CETH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHOI MPOTpaMMBbl BBICIIET0 00pa3oBaHus (ayee —
OIl1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YJIBTATOB OOYYEHUS TI0 JUCIUIUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabiuue 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Koz u HanMeHoBaHKe HHIUKATOPA JOCTHKEHUS
HauMEHOBaHHE
KOMIICTCHITHH KOMIICTCHITHH
KOMITCTCHITHH
MMK-2.J1.1 popmupyet TpeboBaHus K 00beMaM U
COCTaBY MCXOJHBIX JaHHBIX IS pa3paboTKu
[TK-2 cniocobGen MIPOEKTHOM TOKYyMEHTalUuu 00BEKTOB
pa3zpabaThiBaTh U npodeccnoHATBHOM IeATEIIBHOCTH
000CHOBBIBAThH [1K-2./1.2 BeIOMpaET 37eKTpo00OpyA0BaHUE U
[Tpodeccuonanbhble A p p pYA
BS— MIPOEKTHBIC PEIICHUS | METOIBI PacyeTa ero napamMeTpoB U
B o0Onactu XapaKTePUCTHK MPU MPOESKTUPOBAHUN OOBEKTOB
po(heCCHOHATTBHOW | MPOPECCHOHATBHON ACSITEILHOCTH
JESITEIIbHOCTH [TK-2.J1.3 ucnonib3yeT nporpaMMHbIE TPOTYKThHI
JUTSL pacueTa v MPOCKTHPOBAHUS OOHEKTOB
npoecCHoHabHOI 1eATEeNbHOCTH

2. Mecro nucuumianssl B ctpykType OI1

HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIUTIINH:

— «DJIEKTPUYECKHE CUCTEMBI U CETH,

— «udposoe nmpoekTupoBaHue».

3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOT'YT MCIIOJIb30BaThCS MPU U3YUYEHUU APYTUX JTUCLHUIUIAH:

— «CucteMbl 3HEprocoepeKeHHs! B JIEKTPOIHEPTETUKE,

— «lludpoBsie TBOWHUKHU B DJIEKTPOIHEPTETUKEY.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIIMHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITUHbI

TpynoemMkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)




U3 Hux yacos npakmuueckoii 0020mMoeKu 17 17
AyoumopHnule 3anamus, BCETo 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 74 74
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.%*%*)

K

IIpumeuanue: kaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI .HCKHI/II/I 113 (C3) AP KII CPC
ACTEL, et (dac) (qac) (qac) (dac) (gac)
Cemectp 2
Paznen 1. 4 18
HHTEeN1eKTyaIbHbIE CETH U HOBBIM 3Tall B YHEPIeTHKE
Paznen 2. Pacnpenenennas renepanus 1 3aadd, 4 11 18
CTOAIMEC NTEPC MHTCIIJICKTYAJIbHBIMU CCTAMUA
Paznen 3. MHTennexTyaibHbIe CUCTEMBI 4 6 18
ABTOMATH3aLUH YNEKTPUYECKUX CeTeH
Paznen 4. CymwectByromue UT-pemienus u cepBUCHI 5 20
JJ1d UCTTI0JIBb30BAHUA MHTCIIJICKTYAJIbHBIX ceren
Hroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

IIpakTyeckass IOATNOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
WHTemIeKTyanpHble CETH U Tewma 1.1. IloHATHS 1 onpeAeNeHUs] UHTEIEKTYaIbHON CHCTEMBI
HOBBIH 3Tall B 3HEPreTHKE anextpocHadxkenus. [Ipumenenne MU npu coznannu

WHTEIJIEKTYaIbHBIX AIEKTPOIHEPTETHUECKUX CUCTEM.

Tewma 1.2. Oynkum, 3aga4n 1 TpeOOBaHUS, IPENBABISIEMBIE K
MHTEJUIEKTYaIbHBIM CHCTEMaM 3JIeKTpocHabxenus. [Ipobnemsl n
NEPCHEKTUBbI Pa3BUTHUS IEHCTBYIOIINX CHCTEM AJIEKTPOCHAOKEHHS.
Tewma 1.3. Ilogxoapl K IPOEKTHPOBAHUIO CUCTEM
JICLIEHTPAJIN30BAHHOIO SHEProCHa0XKEeHUsI.

Pacnpenenennas revepaumsi 1 | Tema 2.1 OOopyaoBaHHE HHTEIJIEKTYaJIbHON
3a/1a4M, CTOSAIIUE MEepe]] UIEKTPOIHEPIrETHUECKOMN CUCTEMBI.
MHTEIUICKTYaJIbHBIMH CETIMHU Tewma 2.2 ViHTENIEKTYaIbHBIE CHCTEMBI YITPABIECHUS
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pacrpenenuTeIbHbIMUA CETAMU.
Tewma 2.3 Ynpasienue pacipeeIeHHbIMA HCTOYHIKAMH YHEPTHH.
Tema 2.4 Jleuentpanu3oBaHHasi CUCTEMa YIIPaBICHUS MPOU3BOJICTBOM
ANEeKTposHepruu. JucneTuepckoe yrnpaBieHHeE.

Tewma 2.5. IHTENIIEKTyaTbHBIE IIEKTPOIHEPTETHIECKUE CHCTEMBI C
aKTHBHO-aJJalITUBHOM CETHIO.

Tema 2.6 MOHUTOPUHT, YUET U YIIPaBICHUE BHIPAOOTKOW SHEPTHU B
WHTEJUICKTYaTbHBIX JJIEKTPUUECKUX CETSIX.

I/IHTCJ'IJICKTyaJ'IBHLIC CHUCTCMBbI
aBTOMaTu3alunu
QJICKTPUUCCKUX ceTen

Tema 3.1. CrucreMa aBTOMATH3AITAHN U 3AIUTH PACTIPEICITUTEIHLHOM
CeTH.

Tewma 3.2. IHTeIEKTyaIbHOE CUIIOBOE 3JIEKTPOOOOPYI0BaHHE.
VYerpoiicTBa peryaupoBaHus IapaMeTPOB CETH.

Tema 3.3. YrpaBieHne pesKxuMaMH JICKTPOIHEPTETUUECKUX CHCTEM.
Tema 3.4. TunoBsie CXEMBbI pacpeICIUTEIbHBIX CETCH B
WHTEIUICKTYaJIbHBIX CUCTEMAaX JICKTPOCHAOKCHHMSL.

CymecrByromue UT-
pELIEHUS U CePBUCHI IS
UCTIOJIb30BaHHUS
MHTEIUICKTYaJIbHBIX CeTel

Tewma 4.1 Cructemsl yripaBIeHUS SHEPTOTIOTPEOICHNEM.
Tema 4.2 KoMMyHUKaIMOHHBIE PEIICHUS B HHTEIUIEKTYaIbHBIX CETSX.
Tema 4.3. BupTyaiabHbI€ 3IEKTPOCTAHIUH.

4.3. IIpakTuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne | Temsbl npakTU4YECKUX
n/m 3aHATUN

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTbh, |IPAaKTUYECKOH |pa3zeiia
3aHATAI (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI

V4ueOHBIM IUIAaHOM HE npeaycMOTpCHO

| |

Bcero

4.4. JlaGopaTOopHble 3aHATHUSA
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 anx No
Ne TpynoeMKOCTb, | MPaKTUUECKOM | pa3jena
HaumenoBanue nabopatopHbix padboT pya - | TP pasit
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 2
1 | Hucneruepckoe ynpaBieHue B 5 5 2
JJIEKTPOIHEPTETUUECKUX CUCTEMAX
2 OnTuMHU3aIUs PEKUMOB dJIEKTPOIHEPTETHIESCKUX 6 6 2
CUCTEM
3 | UHrennexryanbHas 3a1UTa 3J€KTPOIHEPTETHUECKUX 6 6 3
CUCTEM
Bcero 17 17

4.5. KypcoBoe MpoeKTHpoBaHUE/ BHIOJIHEHNE KYPCOBOH pabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIuXCs
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Bunsl camocTosiTensHON paboOThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLE 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

. Bceero, | Cemectp 2,
Bun camocrostensHoOl paboThI

qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 60 60
nucuuriabl (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroToBka K TEKyIeMy KOHTPOJIEO 4 4

ycneBaemoctu (TKY)

Homamnaee 3amganue (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroroBka K mMpoOMeXyTOYHOU 10 10
arrectanuu (I1A)

Bcero: 74 74

5. [lepeuens yueOHO-METOINUECKOTO 00eCeUeHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISI CaAMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. [lepeuenp nevaTHbIX U 3JEKTPOHHBIX YYEOHBIX U31aHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp nMevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
IK3EMITISIPOB B
U gll_nj) p/e c bubnuorpaduueckas ccpiika OUOTHOTEKE
® (KpoMe SIIeKTPOHHBIX
HK3EMILISIPOB)

1. NHTennekTyanu3anust CHUCTEM  JIIEKTPOCHA0KEHUS
roponoB / HO.B. Mscoenos, H.B. CaBuna. -
bnarosemenck: AMI'Y, 2017. — 156 c.

2. KomriekcHass aBToMaTH3alus B DHEProcOSpeKSHUU:
yaebnoe nocodue / P. C. TI'onos, B. 0. Tenmsimes, A. E.
Copokun, A. A. lllunenés. — Mocksa: UHOPA-M, 2020.
-312c.

3. DIeKTpOIHEepPreTHYecKue CUCTeMbl M ceTu: ydeOHoe | 50
nmocobue / B. @. Illumakos, O. . Conenas, C. B.

Conenniii;  C.-Ilerep6. roc.  yH-T  a’POKOCM.
npubopoctpoenust. — CII6.: U3a-Bo I'YAII, 2017. — 128
C.

4. OCHOBBI  DJIEKTPOCHAOXKEHUS 00BEKTOB oTrpaciu: | 50
yaeOHoe nocodue / B. @. [llummakos, O. A. Conenas, C.
B. Conensiii; C.-Iletep6. r0C. YyH-T a’pPOKOCM.
npubOpOCTpOeHHUs. — DNIEKTPOH. TekcToBble AaH. — CII0.:
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N3n-Bo 'YAIL 2017. - 86 c.
5. DnektpocHabxeHne 00beKTOB oTpaciu: y4ed.-meton. | 50
nocobue / C. II. Arees, B. Il. Ky3smenko, C. B.
Conéusrit, O. 5. Conénas. — CII6.: IT'VAII 2021. - 85 c.

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcoB uH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL agpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php | Dnexrponnas 6ubnuorexa I'VAII
https://www.gost-r.com/ CrnpaBoYHbIC MaTepUaIbl U HOPMATUBHBIC TOKYMEHTHI 10

IEKTPUUYECKUM CUCTEMaM
https://www.elibrary.ru baza meToanuecKkux nocoOuil 1 HayIHBIX CTaTei
https://www.scopus.com/home.uri | ba3a Hay4HBIX cTaTeil
https://webofscience.com baza MeTouueckux mocoOuil U Hay4YHbBIX CTaTel
https://profstandart.rosmintrud.ru baza npodeccnoHaIbHBIX CTAHAAPTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOJIB3YEeMOTO0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedyeHp UCTIONB3yeMOT0 IPOTPaAaMMHOTO obecniedeHus npejacrasieH B Tadumuie 10.

Ta6ymma 10— [TepeyeHs mporpaMmMHOTo oOecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM, UCTIONB3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCITUILTNHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHs HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

No HanmMeHoBaHME COCTaBHOM YacTH Howmep aymutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS Ay IUTOPHUS 21-21 BM, 21-18 BM
KommbrorepHsrii kiacce 31-04 BM




3 | JJaGoparopust 5eKTpOCHAOKEHUS 31-03 BM

10. OneHoYyHbIE CPENCTBA ATl IPOBEJACHHS MPOMEKYTOYHON aTTecTalluu
10.1. CocraB OLIEHOYHBIX CPEACTBAJIA MPOBEICHUS MPOMEKYTOUHOM
aTTecTaluy oOydaroluxcs 1Mo TUCUUIUIMHE TPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

OK3aMeH Crucok BONPOCOB K dK3aMEHY;
IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kauectBe kpuTepHEB OICHKH YPOBHS CHPOPMHUPOBAHHOCTH
(ocBOEHMS) KOMIETEHIMH O0OydJaromMMUCS TpPUMEHsSeTCs S-OaimnpHas IIKana OLEHKHU
c(hOpMHUPOBAHHOCTH KOMIIETEHLIMN, KOTOpas mnpuBeieHa B Tabnuie 14. B teuenue cemectpa
MOJKET ucnoiib3oBarbes 100-0amnbHast mKaia MOAYIbHO-PEUTUHIOBON CUCTEMBI Y HUBEPCUTETA,
MpaBHJIa UCIIOJI30BAHUS KOTOPOH, YCTAaHOBIIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM
aktoM ['YAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS c(HOPMUPOBAHHOCTH KOMITETEHIIUHN

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHYECKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOWI MPOTrPaMMHBIA MaTepual, TpaMoOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOYKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHUS;

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»




10.3. TumnoBbie KOHTPOIbHBIC 3aJJAHHS WM MHBIC MAaTCPUAITHI.
Bompocsr muist sk3amMeHa npeacTaBieHsl B Tadbnuie 15.

Tab6muma 15 — Boripocs! y1st 5x3aMeHa

Kon
IIepedyens BOIPOCOB Il DK3aMEHA
MHAMKATOpa

1. Yro Takoe umdpoBas TpaHchopMmanus SHEPreTukH, KakoBel ee menu u | [1K-2.J1.1
3agaqyu’?

2. Ha3zoBuTte 0OCHOBHBIE MPUHLIUIIBI IU(PPOBOI TpaHCHOpMAIIH.

3. U3 yero cocTouT MHTEUIEKTYyalbHas JIEKTPOIHEPreTHUECKas cuctema?

4. UYro moHUMAeTcs NOJ HAIEKHOCTBIO DJIEKTPOCHAOKEHHS M YeM OHa
onpeaensiercs?

5. HaszoBute kateropuu sieKTpocHaOxeHus morpeduteneit. Jlaite KpaTkoe
HOSCHEHHE K KaX10M U3 HUX.

6. Yro Takoe JeleHTpaIM30BaHHAs CUCTEMa YHEPTOCHAOKEHNUS?

7. OCHOBHBIE OTJINYMS LIEHTPAIM30BAHHONW U JIELIEHTPAIM3OBAHHON CHCTEMBbI
AJIEKTPOCHAOKEHUS.

8. OcHOBHBbIE (YHKIIMU UHTEIIEKTYaIbHON CUCTEMBI 3JICKTPOCHA0XKEHUS.

9. CpaBHHTE TPAJUIMOHHYIO CETh AJIEKTPOCHAOKEHHS C MHTEIUICKTYaIbHON
CEThIO.

10. INepeuncnure poOIEeMBI " MEPCIIEKTUBEI UCTIOJIb30BaHUS
UHTEJUIEKTYaJIbHON CUCTEMbI SHEPrOCHA0KEHMUS.

11. [lepeuncnure (byHKIIMOHATTLHBIE CBOMCTBA WHTEJUIEKTYyaJIbHON
SHEPrOCUCTEMBI.

12. Ilepeunciiute  OCHOBHBIE  33JayH,  CTOSIIUE  TIEpEN  CHUCTEMOM
SHEprocHaOXKeHUss M CIOocoObl  MX  pPEUIeHHWs HOpU  BHEAPEHUHU
MHTEJUICKTYaJIbHBIX AIEKTPHUECKUX CETEH.

13. HazoBure crnocoObl ONTUMHU3ALMM TOTEPh 3JIEKTPUUYECKOH SHEpPruu B
AIIEKTPOIHEPTETUICCKUX CUCTEMAX.

14. Ha3oBuTe BBIrOABI OT BHEAPEHUS BHUPTYAIbHBIX 3JCKTPOCTAHIMH s
pacrpenenuTeNbHbIX U MaruCTPaNbHBIX CETeH, a TaKkKe Ui COBITOBBIX
KOMITaHU}?

15. Ha3oBuTe BBITOABI OT BHEJPEHUS BHUPTYAIBHBIX SJEKTPOCTAHIMNA IS
BJIAJICJIBLIEB pacCIpe/ie]IeHHON TeHepaly U MOTpeOuTeNnei, a Takke s
CHCTEMHBIX OIIEPaTOPOB.

16. OcHoBHBIE ~TpeOOBaHUS, NpPEAbABISEMbIE K HAJEKHOCTH CHCTEM
AJIEKTPOCHAOKEHUS.

17. Buapsl koHdurypamuum cxem 3jieKkTpocHaOxkeHus. JlOCTOMHCTBa U
HEIOCTaTKH.

18. CeneKTUBHOCTb CPEJCTB 3ALIUTHI B CXEMaX 3JIEKTPOCHAOKEHHUS.

19. Ilepeuncnure poOIEMBI " MEPCIIEKTUBBI UCTIOJTb30BaHUS
UHTEJUIEKTYaJIbHON CUCTEMBI SHEPTOCHAOKEHHSL.

20. TlepeunicmuTe  OCHOBHBIC  3aqa4d,  CTOSIIME  Tepel]  CHUCTEMOU
HPHEPrOCHAOXKEHUSI M CHOCOObI  MX  peIIeHUus TpU  BHEJIPEHUHU
WHTEJUICKTYaJIbHBIX AIEKTPHUECKUX CETEH.

21. TpeOboBaHus, TMpeabsBIAEMble K  HHTEUIEKTYyalbHBIM  CHUCTEMaM
AIEKTPOCHAOKEHUS.

22. YTo TaKoe MHTEJUIEKTyaJIbHbIE CUCTEMBI 3JIEKTPOCHAOKEHUS?

23. Yo Takoe JeleHTpaIn30BaHHas CHCTEMa YHEPTOCHA0KEHNS?

24. OCHOBHBIE OTJIMYMS LIEHTPATM30BAHHONW U JICIIEHTPATNIOBAHHON CHCTEMBI
AJIEKTPOCHAOKEHUS.

25.B yem 3akioyYalOTCS  CIOXHOCTH W OCOOGHHOCTH Tepexojga K

MHTEJJIEKTYyaJIbHOM SHEprocucreme?
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26.
27.

28.

29.
30.

31.

Urto Takoe pacnpenereHHas reHepaus 3JIEeKTPOIHEprun?

[lepeuniciure OCHOBHBIE STambl Pa3BUTHS KOHLEMIMU pPACHpeAeTICHHON
TeHEepaINH dJICKTPOIHEPTUH.

Knaccugukanus morpeOuteneil 3JIeKTpHUECKONW SHEPTHH MO KaTETOPHIM
HaJIS)KHOCTH MUTAHHUS.

[TpuHIUIB pabOTHl YCTPOCTBA PErYIUPOBAHUS TAPAMETPOB CETH?
@OyHkumu, 3a1a4u ¥ TpeOOBAHMS, NPEABSIBIAEMbIE K MHTEIUICKTYaIbHBIM
CHCTEMaM 3JIEKTPOCHAOKEHHUS.

Y10 NOHMMAETCs 1O/ Pe3EPBUPOBAHHUEM B CHCTEMAX JIEKTPOCHAOKCHHUS?

32.

33.

34.

35.

36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

46.
47.

48.
49.
50.

Uro takoe peknoysep? Ero ¢yHkunu u npuHIMT 1EHCTBUS.

HazoBute CETEBBIE KOMITOHEHTBI UHTEJUIEKTYaJIbHOU
ANEKTPOIHEPreTUYECKOM CUCTEMBI C AKTMBHO-AIANITUBHOW CETHIO M HX
Ha3Ha4YCHHUE.

[lepeunciure OCHOBHOE O00OpYIOBaHHME 3alIMThl HMHTEIUICKTYaJbHBIX
CUCTEM.

Uro mnpexacraBisger coOOW ONEpPaTHBHO-TUCIIETYEPCKOE yIpaBieHUe?
HazoBute ero 0CHOBHbBIE IIPUHLIUIIBL.

HazoBure ypoBHU U CyOBEKTHI ONIEPATUBHO-AUCIIETYEPCKOTO YIIPABICHHUS.
Yro mpencrasnser coOOM aKTUBHO-aJANTUBHASL JIEKTPOIHEpreTHdecKas
CeTh?

Yro mpencrasisieT co00i BUPTyalibHas 3JEKTPOCTAHIM?

[MosicauTe MpUHIMI aHAIOroBOW u 1MdpoBoi nepexayn uepe3 PowerLink,
€€ NPUHIUINAJIBHBIE OTJINYUS.

Kakue TuIbl MHTEIEKTyalIbHbIX CHUCTEM MCIIONb3YIOTCS JUIsl YIpPaBJIEHUS
3JIEKTPOCHAOKEeHHEM?

Kakue TexHos0ruy NpuMeHstoTCs Uil YIIpaBIeHUs Harpy3Koi ¢ IOMOIIbIO
MHTEJJIEKTYaJIbHBIX CUCTEM?

Kakue mnpeumyiiecTBa HHTEIUIEKTYalbHBIX CHCTEM I10 CpPAaBHEHUIO C
OOBIYHBIMHU CUCTEMAMU YIIPABIIEHHS 3JIEKTPOCHAOKEHHEM ?

[lepeuncnure OCHOBHOE u nepudepuitnoe o0opynoBaHue
MHTEJIEKTYaJIbHOU JIEKTPO3HEPTETUYECKON CUCTEMBI.

Uro Takoe WHTEJUIEKTYalbHbIE CUETUYMKH OJIIEKTPOSHEPTUHM M KaK OHHU
UCTIOJIBb3YIOTCS B UHTEIIJIEKTYAJIbHOM CUCTEME 3HEProcHa0KeHus?
[TpuHIMI pabOThl MHTEIIEKTYAJIBHOTO CUJIOBOTO 3JEKTPOOOOpYIOBaHUS U
YCTPOMCTB PETYIMPOBAHUS APAMETPOB CETH.

W3 4yero cCOCTOUT MHTEIIIEKTYaIbHAs JIEKTPOIHEpPreTndecKas cucrema’?
[Tepeuncnure (yHKIIMOHAJILHBIE CBOICTBA WHTEJUICKTYyaJIbHON
YHEPrOCHUCTEMBI.

[Tpunuun neitictBust u ocodenHoctu npuMenenust ABP u AIIB.

B kakux cioydasx paboTtaer npoTtuBoaBapuiiHas aBromatuka APB u AYP?
Hasnauenue KOMIIEHCHPYIOIHAX YCTPOWCTB B cucremax
DIIEKTPOCHAOKECHHSI.

MK-2.]1.2

51.

52.
53.

54.

55.

56.

Yro Takoe cuctema yrpasieHHs sHepromnorpediaeHuem? [IpuHuun padoTs
CUCTEMBI.

Yro nmpencrasinsier co6oit mpotokon CIIOADC u kakoBa ero 0COOEHHOCTh?
Kakue TexHOIOTMM NPUMEHSIOTCS B IMOCTPOCHUHM HWHTEIJIEKTYaTbHBIX
CHCTEM DJIEKTPOCHA0KEHUS?

CymectBytomne  WT-pemieHuss w©  cepBUC I HMCIOJIb30BAHUS
UHTEJUIEKTYaJIbHBIX ceTeil. OCHOBHBIE (YHKIIUU U TPeOOBAHUSI.
[lepeuncnure OCHOBHBIE TEXHOJIOTUH, HCIIOJIb3yeMbl€ MJIi MOCTPOEHUs
MHTEJUIEKTYaJIbHON CUCTEMbI SHEPIrOCHAOKEHMUS.

OcHoBHbIE QYHKIIUU UHTEJUIEKTYAIIbHON CUCTEMBI 3JIEKTPOCHA0KEHHUS.

IK-2.J1.3
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57.

58.
59.

60.

61.

62.

63.

64.

65.

Kakue HOBBIE TEXHOJOIMM NMPUMEHSAIOT B aBTOMATU3MPOBAHHBIX CHCTEMax
yuéTa 3JIEKTPUIECKON IHEPTUU?

[TpuHIMIBI yIpaBICHNS UHTEUIEKTYaIbHBIMU CETSIMH SHEProCHA0KEHNUS.
Ha3zoBuTe 1 mosicHUTE «BEPTHUKAIBHBIC» M «TOpU3OHTaNBHBIEy Smart Grid
peLIeHMs.

Ha3oBuTe KOMMYHHMKAIlMOHHBIE CETEBBIE PEIICHHS I «YMHBIX
JIEKTPUUECKUX CETEH».

HazoBuTe KOMMYHHKAIIMOHHBIC CETEBBIC PEIICHUS UIsI MarucTpajbHbBIX
JIEKTPUUECKUX CEeTEH.

Kakue pucku CymecTBYIOT MpH HCIOJb30BaHUM WHTEIUICKTYaJIbHBIX
CHCTEM B 3JIEKTPOCHAOKEHUH U KaK OHU MOT'YT OBbITh YMEHbILIEHBI?

Kakme TpeOoBaHUS MOIDKHBI OBITH COONIOJIEHBI TIPH pPa3pabOTKe U
BHE/IPEHUU UHTEJUIEKTYaJIbHBIX CUCTEM JIEKTPOCHAOXKEHUS?

CriocoObl W TpHUMEpHl YIPaBICHUS B HMHTEUICKTYalIbHBIX CHCTEMax
yIpaBJICHUS JIEKTPUUECKUMU Harpy3KaMu.

Kakum 00pa3oM MOXKHO UCIIOIBb30BaTh HHTEPHET BEIIEH U MPOMBIIIICHHBIN
UHTEPHET B 3JIEKTPO3HEpreTHKe?

Bormpocsr (3amaun) ais 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne i/m [Tepeuens BompocoB (3ama4) ais 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

yqe6HLdeHaHONIHeHpeﬂYCMOTpeHO

[lepeuenr TeM [l KypCOBOTO MPOCKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne i/t N
KypCOBOH paboThI

[TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHITIOIHEHHS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsl TECTOB
y Koz
[TpuMmepHBIii nepedeHb BOPOCOB [Tl TECTOB
MHIMKATOpa
1. Yro BkiItOYaeT B ceOsl MHTEJUIEKTYallbHAsI CHCTEMA 3JIEKTPOCHA0KEHUS? IK-2./1.1
2. Kakue mnpeumyliecTBa UMeeT YIpaBlIeHHE 3JIEKTPOTPAHCIOPTOM Yepes3
WHTEJUICKTYAJIbHYIO CUCTEMY AJIEKTPOCHAOKEHN?
3. Uro Takoe MHTEIJIEKTYaJIbHOE pacpeesieHIe IEKTPOIHEPrun?
4. Kakue  (QyHKUMM  peaqu3yeT  HMHTEIUIEKTYyaJbHOE  pacIpeleieHue
AIIEKTPO3HEPTUU?
5. B uyewm 3aximovaercs 3aaya KOMIIEHCAIIMN PEAKTUBHONW MOIITHOCTU?
6. Iloka3zarens kauecTBa aneKTposHepruu cornacHo 'OCT
7. Tlepeuncnaute TMOACUCTEMBI CXEMBl 3JIEKTPOCHAOKEHUS HPOMBIIIIEHHOIO
IpENPUATHS
8. K motpeburensiM coOCTBEHHBIX HYX]l Ha TPaHC(HOPMATOPHBIX MOICTAHIIUSIX
OTHOCST
9. K cpenctBam peryiampoBaHUsl HANPSHDKEHUS B CHCTEMAaX JJIEKTPOCHAOKEHHUS

OTHOCAT

10. [ns ymenbinenus Toka K3 B cuctemax 3J1eKTpOCHA0KEHUS IIPUMEHSIETCS. . .
11. K HemocTaTkaM paiiajibHBIX CXEM DJIEKTPUIECKON CETH OTHOCST
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12. Buapl ceneKTUBHOCTH PEICHHOM 3aUThI

13. Kakoe oOopynoBaHue HEOOXOIUMO /il YCTaHOBKM HHTesUieKTyanbHou | [TK-2./1.2
CUCTEMBI 3JIEKTPOCHA0XKEeHUST?

14. MakcumanpHOe 3HaueHue koddduimenta 3arpy3ku Tpancpopmaropa Ha
JIBYXTpaHc(hOpMaTOpHON MOJCTAHIIMK B aBAPUITHOM PeKUMeE pabOThI

15. Kak Ha3bIBaeTCsi pacrpeiesuTesIbHOe YCTPOMCTBO, MpPEeIHA3HAYECHHOE IS
npueMa M paclpelieleHHs] AJIEKTPOIHEPTUM Ha OJHOM HampshKeHHH 0e3
npeodpazoBaHus’?

16. Yrto Takoe BUpTyaiabHas 3JIEKTPOCTAHIIHSA?

17. Yro Takoe arperatop BUPTYyajabHbIX 3JEKTPOCTAHIUN?

18. Ha ocu abcmucce rpaduka Harpy3Ku OTKJIaIbIBACTCS

19. Kakue WCTOYHUKMA DSHEPrdd MOTYT BXOJUTh B COCTaB BUPTYaIbHOU
AEeKTPOCTaHIIUU?

20. KoadummeHt 3arpy3ku o ak THBHOW MOIITHOCTH SJICKTPOIPHEMHHKA 3TO

21. KonaeHcaTopHble 6aTapen yCTaHABIMBAIOTCS JIJIs

22. MomHocTh Tpanchopmaropa Ha ogHoTpanchopmaropuoit I[1C BeiOupaercs
1O ... HAarpy3Ke MoTpedIeHus

23. DIIEKTPOYCTAaHOBKA, Y KOTOPOW BCE HMIIM OCHOBHOE 3JICKTPOOOOPYHAOBAHUE
pacMoI0kKEHO Ha OTKPHITOM BO3yX€ BO3JIE MOJICTAHIINH, HAa3bIBACTCS

24. DneKTpUYeCKU  ammapar, OpeIHa3HAYCHHBIA JUIsl  BKIIOYCHUS U
OTKJIFOUEHUS SJIEKTPUUECKOM LENu MO/ Harpy3Koil U B aBapUHHOM pEKUME,
Ha3bIBACTCS

25. DnekTpuyeckuil ammapaT, paboTaroumii B 0JI0Ke ¢ KOPOTKO3aMbIKATEIEeM,
Ha3bIBACTCH. ..

26. Kak WHTEIUICKTYyalbHbIC CHCTEMBI JIIEKTpOoCHaOXeHus Moryt mnomoupb | [TK-2./1.3
MOBBICUTH OE30MMACHOCTH?

27. Yto Takoe mMpOTOKOJ CBS3U?

28. Kakve mpOTOKOJBI CBSI3M HUCIOJB3YIOTCS B HMHTEIUICKTYAJIbHBIX CHCTEMax
ANEKTPOCHAOKECHMS?

29. Kakpe mnpeumyImiecTBa WMEIOT IMPOTOKOJBI CBS3M B HHTEIUICKTYaIbHBIX
CUCTEMaX JIEKTPOCHAOKESHHUS?

30. Kakue  ¢GyHKIUM  OOBIYHO  BBIOJIHAIOT ~ MPOTOKOJBI  CBS3M B
WHTEJJIEKTYaTbHBIX CUCTEMaX JIEKTPOCHA0KEHUS?

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuanbl,  ONPENENAIONIMEe  MPOLEAYPbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpYyOIUX NOPSAAOK MU MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoandeckue yKazaHusl 1Jisi 00yJaronuxcsi IO OCBOSHUIO TUCIIUILIUHBI

11.1. Meroandeckue yKazaHUs IS OOYJArONIUXCS IO OCBOCHHIO JIEKITMOHHOTO
Marepuana.
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OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0iacTH 3HaHus, €€ MpoOJjeMbl, AaeT IEeNbHOE MPEACTABICHUE O JAUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAMMOTO I CAMOCTOSATEILHONM PadOTHI;

— TOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlexuusa cocToMT U3 TpPEX OCHOBHBIX 4YacTEW: BCTYNHUTEIbHOW, OCHOBHOW U
3aKJIIOUYUTEIIbHOM.

BerynurenpHas yacTh onpezeinseT Ha3BaHUE TEMBI, IUIaH U 1elb JieKiuud. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON yacTH JEKIUHU H3Jaraercs aKTyalbHOCTb,
OCHOBHAsl UJEs, CBSI3b NAHHOW JIEKUUHU C MPEABIAYHIIMMH 3aHATHSIMHU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10MKHO OBITH KPATKUM U LIEJIEHANIPABICHHBIM.

B OCHOBHOH 4acTH JEKLIUHU pEalu3yeTcss HayYHO-TEXHUUYECKOE COACpIKAHHE TEMBI, BCE
OCHOBHBIE BOIIPOCHI, IPOBOAMUTCA BCS CHUCTEMa JOKAa3aTENbCTB C MCIOJIb30BaHHEM Hauboliee
1es1ecoo0pa3HbIX METOIMYecKUX NMpUéMoB. Kax bl yueOHbIM BOIIPOC 3aKaHUYMBACTCSI KPATKUMU
BBIBOJIaMU, JIOTHYECKHU TIOJBOISIILIUMU CTYACHTOB K CJIEIYIOIIEMY BOIPOCY JIEKIUH.

3aKII0YNTEIbHAS YaCTh UMEET LIEIbl0 00001aTh B KPAaTKUX (POPMYIHPOBKAX OCHOBHBIE
UJeH JIEKLUH, JIOTHYECKH 3aBepias €€ Kak 1eJIO0CTHOE TBOPEHUE.

OTnenbHbIE BUJBI JIGKIUH MOTYT UMETh CBOM OCOOCHHOCTH KakK IO COJEpPKAHUIO, TaK U
0 CTPYKTYDE.

Jnis Gosee MOTHOTO M TITyOOKOr0 O3HAaKOMIIEHHS! CTYJCHTOB C MaTepuanaMu JIEKIUH, ee
AIIEKTPOHHAsI Bepcusl pa3menaercs B JInuHoM kaOuHeTe B paznene «Marepuanbiy.

11.2. Meroauueckue ykazaHus A OOYyYaloIIUXCsS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJDKeH YIriIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyYaromerocs.
BrimonHenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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BrimonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a/1a4 00y4Yaromerocs:

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

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue U TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

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

2. Ilepen cOopkoii cXxeM YOSIUThCS B TOM, YTO JIAOOPATOPHOE 00OPYIOBAHUE OTKIIFOUEHO
OT UCTOYHUKA MTUTAHUSI.

3. Ilepen BKJIOYEHHEM CXEMBbl yOEAWTHCS B TOM, YTO BCS BKIIOYCHHAs B CXEMY
KOMMYTallMOHHAs anmnaparypa (KHOMKH U Ap.) HAXOIUTCS B HCXOJIHOM IOJOXKECHHH.

4. Tlpu BKJIIOUYEHUH M B TPOIECCE PErYIMPOBAHUS CIECAUTH 3a MOKA3aHUSMH OCHOBHBIX
U3MEPUTENbHBIX TPrOopoB (1KdpoBoii ocumiuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mporecce paboThI HE OCTaBIIATH O€3 MPUCMOTpa pabodee MecTo, KOTOPOE HaXOIUTCS
MOJ1 HAIIPSDKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPUOOPOB M ammapaToB, KOTOPhIE HAXOAATCS
MOJ1 HAIIPSDKEHUEM.

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

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

9. Kaxnaplii CTyneHT J[JOJDKEH NOJArOTOBUThCS K JsabopaTtopHoil pabore. Ilpu
HEJOCTAaTOYHOU MOJATOTOBKE CTYJEHT HE JOMYCKAETCs K €€ BBIIIOTHEHUIO.

10. CoOpanHas cxemMa U HanMCaHHas MporpaMma JOJDKHAa OBITh IpOBEpeHa
npernojiaBaTeneM, KOTOPbIi 1ociie MPOBEPKH J1aeT pa3pelleHre Ha POBEAEHUE OIBITOB.

11. Tlepen BKIFOYEHHMEM CXEMBI CTYJIEHT, MPOU3BOIAIINN JAHHYIO OIEpALMIO, TOJKEH
OpeaynpeauTh YWIEHOB cBoel Opuraapl 00 3ToM ¢pasoit «HaunHaeM sKCiepuMEHT».

12. Tlocne BKkiIOUEHHUS CXeMbl 0€3 3amucH IOKa3aHWW [pUOOpPOB MpoBEpseTCs
BO3MOYKHOCTh BBITIOJHEHUS JIAOOpPaTOPHOU pabOThl BO BCEM 3a/laHHOM JMana3oHe M3MEHEHMs
XapaKTEePUCTHUK U MToKa3aHuM. ToIbKO MOCIIe 3TOTO MPUCTYIAIOT K padoTe.

13. Pe3ynabpTaThl M3MEpEeHHH MO KaXJIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHbI
npenoaaBaTesieM.

14. Bce mepekiroueHUs B CXeME M €€ OKOHuUaTelbHas pa3dopka Jenaercs TOJbKO C
paspemieHuss TpemnojaBareNs. B cillyuae HEBEpPHOCTHM TIOJNYYEHHBIX JIaHHBIX  paboTa
nepeebIBaeTCs.

15. Ilocne nepexitoueHus cxema JoJIHa ObITh IPOBEPEHA MPENO0/IaBaTEIEM.

16. B ciydyae BO3HUKHOBEHHUs aBapuUiHHOW cuUTyaluu (MOsIBIEHUE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPHI M Jp.) Ha pabodeM MecTe HEeoOXOIMMO HEeMEeJIEHHO
OTKJIFOYUTh CXEMY OT HAIpPsDKEHUS U COOOMIMTH 00 3TOM COOBITHM IpernojaBaTeito 0e3 00X
M3MEHEHUH B cxeMme. BMecTte ¢ mpenogaBareneM HaJ0 HANTH NPUYMHY aBApUH U YCTPAHUTH €€.

17. CryneHT nomxeH OepexHOo oOpamaTbes ¢ MPeA0CTaBIsIEMbIM eMy 000pyI0BaHUEM U
KOMITHIOTEPHOHN TEXHHUKOH, 3aIpelIaeTcst 1eIaTh HaIMUCH MEJIOM, KapaH/IalioM WIIH YePHHUIIaMH.
Henb3s 3arpomosxaats pabodee MecTo mpubopaMu M armapaTamMH, KOTOpbIE HE HCIIONIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K cneayromemy 3aHATHIO KaXAblii CTYAEHT JOJDKEH COCTAaBUTh OTYET II0
npeaplayIel JabopaTopHoit paboTe B COOTBETCTBUH C YCTAHOBJICHHOUW (POPMOii.
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CrpykTypa u dhopma oTyeTa 0 Jab0paTOpHOU paboTe

B ordere 00s3aTenbHO MOJIKHBI OBITH OTpaXKeHbI cienyrouue pasnensl: «HasBaHue»
«enp pabote», «Conepxkanue paboTb», «Cxembl UCHBITAHUN», «Pe3ynpTaThl MU3MEpEeHUN U
BBIUUCIICHUI», «AHAJIM3 MOIYYEHHBIX XapaKTEpPUCTHK M KpaTKHe BbIBOJbI». B coctaB ordera
MOTYT OBITh BKJIIOUEHBI IPYTHE€ pas3ieiibl, KOTOPbIE YYHUTHIBAIOT CIEHU(HUKY BBITOTHAECMON
nabopatopHoil paboTbl. HeoOxonumble cXeMmbl, PUCYHKH M TIpaduKd MOXHO YEpTUThH
KapaHJamoM JHUO0O C HUCHOJb30BAHWMEM  CHEIHATIbHBIX NPOTPAMMHBIX IPOJYKTOB Ha
HEpCOHATBHOM KOMIIBIOTEpE.

TpeboBanus k ohopMIIEHUIO OTYETAa O JJAbopaTOpHOU paboTe

Pe3ynbTaThl BBHINOJIHEHHBIX JIAOOPATOPHBIX PadOT, OGOPMISIIOTCS B BHAE OTYETa IO
oJHOMY 00Opasiy. OTYeT MUITYT ¢ OJHOM CTOPOHBI JucTa popmata A4 (pazmepom 210%297 mm).
OCHOBHBIE HA/IIKCHU BBITIOIHSIOT B COOTBETCTBHH € [ OCCTaHIapTOM.

Bce BbINONIHEHHBIE U MOAMUCAHHBIE PYKOBOAUTEIEM OTYETHI IO JIabopaTOPHBIM paboTam
CKJIaJIBIBAIOT B JIOTUYECKOH IOCIIEAOBATENLHOCTH U OpomtopyioT. [Ipu GoibiiomM KoiuyecTBe
cTpaHull (GoJiee JECSITH) COCTABISAIOT COJIEpP)KaHHE OTYETa, KOTOPBIM pa3sMellarT B aibbome
MOCJIE TUTYJIBHOTO JINCTA. TUTYIBHBIN JHCT JOJDKEH UMETh HAAMKUCh «OKypHa J1abopaTOpHBIX
paboT (oTueThl)» ¢ hamMmuIueil pykoBoauTens (MpernoaaBaTenb) U UCIIOIHUTENS (CTYIEHT).

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.

11.3. Meroauueckue ykazaHusi sl OOYYaIOMIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

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

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMH M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HaHWUN, 0OECIeYMBAaEeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

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

— y4eOHO-MeTOANYECKUI MaTepua 1o AUCHUILINHE.

11.4. MeTtoauueckre yKazaHus [UIsI OOYYArOIIMUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEIBI0 OICHUBAHUS XO0Ja OCBOCHUS
IUCIHTIINHEL

KonTponp kauecTBa 3HAHUN MPOBOAUTCS B (hOpMe HHANBUYaTLHOTO COOECeT0BaHuUs 110

MaTepuaity OTACIbHBIX Pa3/JesioB AUCIUIUIMHBI, @ TAKXKE MPOBEPKHM OTUYETOB O BBHIMOJHEHUU
MPAKTUYECKUX 3aaHUM.

Cucrema OLEHOK NpU NPOBEACHUM TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH OCYILIECTBIIAETCS
B cooTBeTCTBUH ¢ TpeOoBaHusmu Ilonoxenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
OpoMeXXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa y4eOHOW paboThI
crynentoB B 'Y AIIy.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUUTBIBATHCS IPU MPOBEACHUN IPOMEKYTOUHON

aTTeCTalnu.

16



11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTECTALUU.

[Ipomexyrounas  artecrauus  OOydalOIIUXCs — MpeAycCMaTpUBaeT  OICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTaTOB 00Y4eHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCsS B Ipolecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHOU padoThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs MPAKTUYECKUX 3aJad. DK3aMEH, KakK IpaBWiO, MPOBOAMUTCS B
NepUoJ, SK3aMEHALlMOHHOW CECCHMM M 3aBEpIUAETCSl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIHHO.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM aTrTeCcTalMd OCYLIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyileM KOHTPOJE YCIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
crynentoB B 'Y AIy.

[IpomexxyTouHast arrecTanysi OLEHHUBAETCS MO PE3yJbTaTaM TEKYLIEro KOHTPOJIS
ycrneBaeMocTu. B ciiydae, eciu CTYJEHT IO YBaXUTEJIbHON IPUYMHE HE BBINOJIHWI TPEOOBaHUS
TEKYLIEro KOHTPOJIS,, €My MNPEJOCTaBIsETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TemaM. dopma poBeeHUs: IPOMEXKYTOUHOM aTTeCTallMi — HUCbMEHHASL.
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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
Kadeapsl

Ionmuce
3aB.

kadempoit
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