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AHHOTaUs

Hucuumnnuna  «MHTeIeKTyalbHbIE  CHUCTEMbl  DJIGKTPOCHAOKEHHS»  BXOAUT B
00pa3oBaTeNbHYI0 MPOrPpaMMy BBICIIEr0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HanpapjieHUO MOAroToBkU 13.04.02 «DneKTpoIHEpreTUKa U JICKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JlucuuniuHa HalejaeHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIETYIOMIUX KOMIIETEHIIUH:

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

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

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

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI
dopmupoBaHue y o0ydarmuxcsi MpoPecCHOHAIBHBIX 3HAHUW W YMEHHH 00 O0COOEHHOCTSIX
NpUMEHEHHs NU(POBBIX TEXHOJOTHH B 00JAaCTH CHUCTEMHOTO pEIIeHHs] MPOQecCHOHATBHBIX
3a/1a4, HANpPaBIEHHOTO HAa CO3JaHUE WHTEIUICKTYaJbHBIX JJCKTPOIHEPIETHUECKUX CHUCTEM C
AKTUBHO-a/IAITUBHBIME CETSIMH C YIETOM PA3IMYHBIX PEIKUMOB PAOOTHI AIEKTPHUECKOM CETH.

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

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHUS 110 JUCHUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 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
pa3palaTeIBaTh U poeCCHOHATTBHOMN IeATETEHOCTH
000CHOBBIBAThH [1K-2./1.2 BeIOMpaET 37eKTpo00OpyA0BaHUE U
[Tpodeccuonanbhble A p p Py
MIPOSKTHBIC PEIICHUS | METOBI pacyeTa ero napaMmeTpoB U
KOMIIETEHITHH

B o0J1acTu
poQeCCHOHAIBHON
JEATENBHOCTH

XapaKTepUCTHK IIPU MPOEKTUPOBAHUU 0OBEKTOB
npodeccCnOHABHOM IeATEITBHOCTH
[IK-2./1.3 ncnonb3yeT nporpaMMHbIE POAYKThI

JUTSL pacyueTa ¥ MPOEKTUPOBAaHUS OOBEKTOB
npoecCHoHabHOI 1eATEeNbHOCTH

2. Mecro nucuumianssl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
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 IPU U3YUYEHUHU APYTUX IACLHUIUIMH:

— «CucteMbl 3HEprocoepeKeHHs! B JIEKTPOIHEPTETUKE,

— «lludpoBsie TBOWHUKHU B DJIEKTPOIHEPTETUKEY.

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe 3TOW TPYTOEMKOCTH 0 ceMeCTpaMm) MPe/ICTaBICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTb 1o
Bun yue6HO# paboThI Bcero cemMecTpam
Neo2
1 2 3
Oowan mpyooemKocmup oucuyunaunst, | 4/ 144 4/ 144
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3E/ (uac)
H3 nHux uacoe npakmuueckoii n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nexuu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

EX3

IIpumedanue: KaHaUAATCKHI IK3aMEeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nenpl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEL Texuwm | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 2
Pazmen 1. 4 18
HHTenneKkTyalbHble CETU M HOBBIM 3Tall B SHEPTETUKE
Paznen 2. Pactipenenennas reHepanusi v 3a1a4u, 4 11 18
CTOSIIIME NEePE] UHTEIUICKTYaJIbHBIMU CETSIMU
Paznen 3. MutennekTyanbHble CHCTEMEI 4 6 18
ABTOMATHU3AIINU JICKTPUUCCKUX CETEH
Paznen 4. CymectByromue UT-pemenns u CeE)BI/ICLI 5 20
JUIs1 UICTIOJIb30BAHMSI MHTEJUIEKTYJIbHBIX CeTel
Hroro B cemecTpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
IpoQeCCUOHATBHON 1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieloB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
HuTtennexTyanbHbIE CETH U Tema 1.1. IlonsiTust u onpeneaeHUs] HHTEIUICKTYaIbHONU CUCTEMBI
HOBBI 3Tall B YHEPTETUKE anekrpocHabxenus. [Ipumenenne U npu cozmanmm

WHTEIJIEKTYaIbHBIX ANEKTPOIHEPTETHUECKUX CUCTEM.

Tema 1.2. ®yHxuuu, 3aga4u 1 TpeOOBaHUS, IPEIBSIBIISIEMBIE K
MHTEIJIEKTYaIbHBIM CHCTeMaM 3JieKTpocHaOxerus. [Ipobmemsr u
MEPCIICKTHBEI Pa3BUTHUS JICHCTBYIONUX CHCTEM AJIEKTPOCHAOKEHHSI.
Tema 1.3. Ilogxonpl K MPOEKTHPOBAHUIO CUCTEM
JICIIEHTPAIM30BAHHOTO YHEProCHA0XKEHUSI.

Pacnipenenennas renepanns 1 | Tema 2.1 OOGopynoBaHHe HHTEIIEKTyaIbHON
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3aa4u, CTOAIIUC ICPLC/
HWHTCIJICKTYAJIbHBIMU CETAMU

ANEKTPOIHEPTETUISCKOIN CUCTEMBI.

Tema 2.2 HTEIIIEKTYaTbHBIE CUCTEMBI YIIPABICHUS
pacripeaeTuTeIbHBIMU CETSIMU.

Tewma 2.3 YnpasieHue pactpeeIeHHBIMA HCTOYHUKAMH SHEPTHH.
Tewma 2.4 JleneHTpann30BaHHAs CHCTEMA YIIPABICHUS IIPOU3BOCTBOM
3NIEKTpO3HEeprun. Jlucrneryepckoe ynpasieHHe.

Tewma 2.5. HTEIEKTyalIbHBIC DJIEKTPOIHEPTETHUECKUE CHCTEMBI C
aKTUBHO-aJJalITUBHON CETHIO.

Tema 2.6 MOHUTOPHHT, YUET U yIIpaBlieHHE BRIPAOOTKON YHEPTHUH B
WHTEIUICKTYaIbHBIX JJICKTPUUECKUX CETAX.

WuTennexTyanbHble CUCTEMBI
aBTOMATH3aINN
BJEKTPUUECKUX ceTel

Tema 3.1. Cuctema aBTOMaTU3alUH U 3aLUTHI PacIpeaeIUTENbHON
CeTH.

Tewma 3.2. IHTEIIEKTyalTbHOE CHIIOBOE JIEKTPOOOOPYIOBaHHE.
VYcTpoicTBa peryInpoBaHus TapaMeTpoOB CETH.

Tewma 3.3. YrpaBneHue pexkuMaMu 3JIEKTPOIHEPTETUIECKUX CHCTEM.
Tema 3.4. TunoBbIe CXeMBI paclpeAcINTCIBLHBIX CETEH B
WHTEJUICKTYAIBHBIX CUCTEMaX 3JIeKTPOCHAOKEHHSI.

CymectByromiue WUT-
PCIICHHS U CEPBUCHI JIIIS
HCIIOIB30BaHUs
WHTEIUICKTYaJIbHBIX CETCH

Tewma 4.1 CucteMsbl yIipaBieHUs] SHEPTONOTPEOICHUEM.
Tema 4.2 KoMMyHUKaMOHHbIE PELICHUS B UHTEIUICKTYaJIbHBIX CETAX.
Tema 4.3. BupTyaibHble 31€KTPOCTaHIUU.

4.3. ITpakTueckue (CEMUHAPCKUE) 3aHATHUS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

W3 aux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasnena
/11 3aHSATUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(gac) JIHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4.  JlaGopaTOpHBbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne TpynoemMKoCTh, | MPAaKTHYECKOU | pa3zaerna
HaumenoBaHue 1a60paTopHBIX paboT PyA - | P pasil
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 2
1 | HAucnerdyepckoe ynpaBieHHUE B 5 5 2
JICKTPOIHEPTeTUUECKHX CUCTEMAX
2 | Onrumusanus pexxuMoB dIEKTPOIHEPreTHUECKUX 6 6 2
cucTeM
3 | MHTennexryanbHas 3allUTa 3JI€KTPOIHEPTETUUECKUX 6 6 3
CHCTEM
Bcero 17 17

4.5. KypcoBoe mpoeKTHpoBaHUe/ BBIIOJIHEHNE KYPCOBOU pabOThI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buapl camocTosTenbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.
Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI
qac yac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
60 60
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 4 4
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
Konrtpomnbusie pabotsl 3a04nnukoB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)
Bcero: 74 74
o. [TepeueHsb yueOHO-METOIUIECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. [lepeuenp nevaTHBIX U IEKTPOHHBIX YUYEOHBIX M3IaHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/IaHUI TIpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUMA

KomgectBo
SK3EMILISIPOB B
Ug_ﬂf p/e c bubnuorpaduueckas ccpiika OHOIIHOTEKE
B (KpOMe 2IIeKTPOHHBIX
AK3EMILISIPOB)

1. NHTenmekTyanm3anusi  CUCTEM  JIEKTPOCHAOKCHHS
roporoB / 1O.B. Mscoenos, H.B. CaBuna. -—
bnarosemenck: AMI'Y, 2017. — 156 c.

2. KommnekcHas aBTOMaTH3allks B DHEProcOEpeKeHUU:
yuebHoe nocobue / P. C. I'onos, B. FO. Tennbimes, A. E.
Copokun, A. A. lllunenés. — Mocksa: UHOPA-M, 2020.
-312c.

3. DIEKTPOIHEPreTHUECKUEe CHUCTEeMBl M ceTH: ydeOHoe | 50
nmocobune / B. ®. Illunmiakos, O. 5. Conenas, C. B.

Conenbslit; C.-Iletep6. roc.  yH-T  a’pPOKOCM.
npudopoctpoenus. — CI16.: U3a-Bo I'YAII, 2017. — 128
c.

4. OCHOBBI  DJIEKTPOCHAOXKEHUS 00BEKTOB oTpaciu: | 50
yuebHoe nocobue / B. @. Hlummakos, O. f. Conenas, C.
B. Comnensiif; C.-Iletepb6. TOC. YH-T a’pOKOCM.

npuOOpOCTpOoeHHUSI. — DIIEKTPOH. TeKcToBbIe aH. — CII6.:




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. — CII0.: T'YAII 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 JUCIHILIMHBI
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 | DOnexrponnas 6ubnuorexa I'YAII
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 MeToauyeckux mocoOuil 1 HayYHbBIX CTATCH
https://profstandart.rosmintrud.ru baza npodeccnoHaIbHBIX CTAHAAPTOB

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOJIB3YEeMOTO0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Ta6ymma 10— [TepeyeHs mporpaMmMHOTo oOecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmorpeno

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

[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 MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOOUMOW s  OCYHIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynsTuMenuiiHas JeKIIMOHHAS ayIUTOPHUS 21-21 BM, 21-18 BM
KomnbrotepHslit kacce 31-04 BM




3 | JJaGoparopust 5eKTpOCHAOKEHUS 31-03 BM

10.  OueHouHble cpencTBa ISl IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. Cocras OLICHOYHBIX CPEICTB JUTS [IPOBEACHUSA
IIPOMEKYTOUHON aTTecTaluy 00yJyaroIuxcs 0 JUCLUIUIMHE PUBEIeH B Tadbuuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

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

10.2. B kauecTBe KpuUTEpHEB OLIGHKH YPOBHS CHOPMHUPOBAHHOCTH
(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-PEUTHHIOBON CUCTEMBI Y HUBEPCUTETA,
MpaBHJIa UCIIOJI30BAHUS KOTOPOH, YCTAHOBIIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM
aktoM ['YAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS c(HOPMUPOBAHHOCTH KOMITETEHIIUHN

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHal;

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

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHHUS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
M0 CYHIECTBY M3JaraeT ero, OINUpasiCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

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

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJCET CUCTEMON CIIeIMAIM3UPOBAHHBIX OHSITHII.

«XOPOIIIO)»
«3aYTCHO»

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

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUS B MPAaKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— oOyyaromuiicss HEe YCBOWJI 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
Marepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BHIBOJOB M O0O0OIIICHUIN.

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 TpaHCPOpMalus IHEPreTUKH, KakoBel ee menu u | [TK-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 3ieKTpocHaOxeHus morpedbureneid. [laiite kpaTkoe
HOSCHEHHE K KaX10M U3 HUX.

6. Yro Takoe JeleHTpaIM30BaHHAs CUCTEMa YHEPTOCHAOKEHNUS?

7. OCHOBHBIE OTJINYMS LIEHTPAIM30BAHHONW U JIELIEHTPAIM3OBAHHON CHCTEMBbI
AJIEKTPOCHAOKEHUS.

8. OcHOBHBIE (PYHKIIMH UHTEUIEKTYaIbHON CUCTEMBI 3JIEKTPOCHA0XKEHUS.

9. CpaBHHTE TPAJUIMOHHYIO CETh AJIEKTPOCHAOKEHHS C MHTEIUICKTYaIbHON
CEThIO.

10. INepeuncnure poOIEeMBI " MEPCIIEKTUBEI UCTIOJIb30BaHUS
UHTEJUIEKTYaJIbHON CUCTEMbI SHEPrOCHA0KEHMUS.

11. [lepeuncnure (byHKIIMOHATTLHBIE CBOMCTBA WHTEJUIEKTYyaJIbHON
SHEPrOCUCTEMBI.

12. Ilepeunciiure  OCHOBHBIE  3aJayd,  CTOSIIIME  Teped  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 3JEKTPOCTAHLMHN JUIs
pacrpenenuTeNbHbIX U MaruCTPaNbHBIX CETeH, a TaKkKe Ui COBITOBBIX
KOMTMaHU?

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

16. OcHoBHBIE ~TpeOOBaHUS, NpPEAbABIsAEMble K HAJSKHOCTH CUCTEM
AJIEKTPOCHAOKEHUS.

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

18. CeneKTUBHOCTb CPEJCTB 3ALIUTHI B CXEMaX 3JIEKTPOCHAOKEHHUS.

19. Ilepeuncnure poOIEMBI " MEPCIIEKTUBBI UCTIOJTb30BaHUS
UHTEJUIEKTYaJIbHON CHUCTEMBI SHEPTrOCHAOKEHMSL.

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 MHTEIUIEKTyaJIbHbIE CUCTEMBI 3JIEKTPOCHA0KEHUS?

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 pacnpeeneHHas rTeHepalus 3JIeKTPOIHEeprun?

[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 Ta0wmie 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.

13




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 ykazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaroImUics MAOMKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromuMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBI, ONpeNesnseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TpuoOpeTeHre HaBBIKOB HWCCIEAOBAHUS MPOIECCOB, SBIECHUH © OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUILTHHBI;

— 3aKperuieHHe, Pa3BUTHE W JETAIM3AlHS TEOPETUYCCKUX 3HAHUW, TOJYyYCHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pHOOpETeHHE  HABBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00paTOPHBIX PaboT

1. Ilpuctynats Kk paboTe MOXKHO TOJIBKO MOCIIE 0O3HAKOMIICHHUS C pab0uuM MECTOM.

2. Ilepen cOopkoii cxeMm yOenuThCs B TOM, 4TO JIaDOpaTOpHOE 000PYI0BAaHUE OTKIIFOUEHO
OT UCTOYHUKA TUTAHUS.

3. Tlepen BKIIOYEHHEM CXEMbl yOEAMTHCSI B TOM, YTO BCS BKJIIOYEHHAs B CXEMY
KOMMYyTallMOHHasl anmnaparypa (KHOIIKH U Ap.) HAXOIUTCS B UCXOIHOM IOJIOKEHUH.

4. Ilpn BKJIIOYEHUH U B IPOLIECCE PETYIMPOBAHUS CIECIUTH 3a MOKA3aHUSIMH OCHOBHBIX
U3MEPUTENBHBIX PUOOPOB (IIppOoBOH ocrmiorpad, MyIbTUMETP U Ap.) CXEMBI.

5. B mpouiecce paboThl HE OCTaBIATH 6€3 MpUCMOTpa padouee MECTO, KOTOPOE HaXOIUTCS
[0J1 HAIIPSKEHUEM.

6. He xacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB U amlmapaToB, KOTOPbIE HAXOMIATCS
10J1 HAIIPSKEHUEM.

7. K nabGopaTopHBIM 3aHATHUSM JOMYCKAIOTCA TOJIBKO T€ CTYIEHTHI, KOTOPbIE YCBOMIIU
npaBuiia 6€30MaCHOCTH.

8. JlaboparopHbie pabOTHI BBHIMOIHAIOTCS OPUTa0ii CTYACHTOB B COCTaBE HE MEHEE JIBYX
YEJIOBEK.

9. Kaxnaplii CTymeHT /[JOJDKEH TOJArOTOBUTHCS K JjabopatopHoit pabore. Ilpu
HEJ0CTaTOYHOU MOJITOTOBKE CTYJEHT HE JIOMYCKAETCsI K €€ BBIIIOJHEHUIO.

10. CoOpannasi cxema | HalWCaHHas MpOrpaMMa JOJDKHA OBITh IpOBEpeHa
npernoaaBaTesieM, KOTOPbIH MOCie MPOBEPKU JAET pa3pellieHre Ha IPOBEIECHUE OTIBITOB.

11. Ilepen BKIHOYEHUEM CXEMBI CTYAEHT, MPOU3BOJAIIMN JAHHYIO OINEpALUIO, TOJKEH
MpEeAYNPEAUTh YWIEHOB CBOEH Opuraisl 00 3ToM (paszoit «HaunHaem skcriepuMeHT».

12. Tlocne BKIIOYEHHUS CXeMbl Oe3 3alucH MOKa3aHW NPUOOPOB MpPOBEpSETCs
BO3MOXXHOCTh BBIIIOJIHEHHUSI J1a00paTOpHOI pabOThl BO BCEM 3a/JaHHOM JIMalla30HE M3MEHEHUs
XapaKTEepUCTHK U Moka3aHUH. ToJIbKO 1mociie 3Toro MpUCTymnaroT K padoTe.

13. Pe3ynbrarthl m3MepeHUl MO KaXI0H XapaKTEpUCTHUKE JOJKHBI OBITH MPOBEPEHBI
IpenoaaBaTesieM.

14. Bce mepekitoueHUs B CX€ME€ M €€ OKOHYaTellbHas pa30opKa JAeNaeTcsl TOJNBKO ¢
paspelieHusi IpenojaBaTens. B ciyyae HEBepHOCTHM MOJYYEHHBIX JaHHBIX paboTta
nepeIeNbIBaeTCsl.

15. Tlocne nepexitoueHHs cxeMa JI0JKHA OBITh POBEPEHA MPEnoJaBaTesieM.

16. B cinyuyae BO3HMKHOBEHMsI aBapUWHON cuTyaluu (MOSIBICHUE JbIMa, 3aaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKpPbl M Jp.) Ha paboyeM MecTe HeoOXOIUMO HEeMEJIEHHO
OTKJIIOYUTH CXEMY OT HAMPSHKEHHS] U COOOIIUTh 00 3TOM COOBITHH MpEeroaBaTeao 0e3 JTH0bIX
M3MEHEHUH B cxeme. BMecre ¢ mpenoaBareneM HaJ0 HAUTH NPUYUHY aBapUHU U YCTPAHUTH €€.

17. CtyneHT gomxeH OepekHO o0pamiaThCs ¢ MPeIOCTaBIsIEMbIM eMy 000py/I0BaHUEM U
KOMITBIOTEPHOM TEXHUKOM, 3alpeliaeTcs ejaaTh HaAIUCH MEJIOM, KapaHallioM U YepHUIIAMHU.
Henb3s 3arpomoxate pabodee Mecto mpruOOpaMu U anmapaTamu, KOTOPbIE HE UCIOJB3YIOTCS B
n1abopaTopHOil paboTe, OCTaBIIATh HA HUX KHUTH, TETPAIU U AP. IPEIMETHI.

18. K cruegyromeMy 3aHATHIO KaXAbIM CTYJIEHT JOJDKEH COCTaBUTh OTYET IO
npeabLayIeit 1abopaTopHON paboTe B COOTBETCTBUHU C YCTaHOBIECHHON (OPMOIi.

CTpykTypa u d)ODMa OoT4yEeTa O J'Ia6ODaTODHOI7I pa60Te

15



B ordere 00s3aTeNbHO MOJDKHBI OBITH OTPaXKEHbI cienyrome pasnensl: «Ha3panue»
«enp pabotei», «Conepkanue paboTh», «CxeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpEeHUN U
BBIUNCJIEHUI», «AHAIN3 NOJYyYEHHBIX XapaKTEpPUCTUK U KpaTKue BbIBOJBI». B cocraB oTuera
MOTYT OBITh BKJIIOYEHBI JIPYrH€ pas3felibl, KOTOPhIE YUYUTHIBAIOT CHEHU(UKY BBITOIHIEMOM
nabopatopHoii pabGotbl. HeoOxomumble cXeMmbl, PUCYHKH H TpaduKd MOXKHO YEPTHUTH
KapaHjamoMm Ju00 C HCIOJIB30BAHMEM CIHEHUAIbHBIX [POTrPAMMHBIX MPOJIYKTOB Ha
NEPCOHAIIBHOM KOMIIBIOTEPE.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Pe3ynbTarhl BHINOJHEHHBIX J1a0OpaTOPHBIX paboOT, OGOPMIISIIOTCS B BUAE OTYETa IO
onHOMY 00pasiy. OTUeT MUIIyT C OJJHOM CTOPOHBI TucTa Gpopmara A4 (pazmepom 210%297 mMm).
OcCHOBHBIE HA/IMUCHU BBIMOJIHSIIOT B COOTBETCTBHH ¢ ['occTannapTom.

Bce BBITIONIHEHHBIEC W MTOITMCAHHBIE PYKOBOJUTEIEM OTYETHI 0 JIA0OPATOPHBIM paboTam
CKJIA/IBIBAIOT B JIOTHYECKOW MOCIEeA0BaTEIbHOCTH U OpourtopyroT. [Ipu Oonbliom KoiauuecTse
cTpaHull (0oJiee JECSITH) COCTABJISIIOT COJIEPKAHHWE OTYETa, KOTOPHIM pa3MeIarT B aabOome
MocJie TUTYJIBHOTO JIUCTA. TUTYNBHBIN JUCT JOJDKEH UMETh HaAMHUCh «OKypHan j1abopaTOpHBIX
pabot (oT4eThl)» ¢ pamuInuel pykoBoauTeNs (IPETOJaBaTeIIb) U HCIIOTHATENS (CTYICHT).

Jns Gornee MONHOTO M TIYOOKOTO O3HAKOMIJICHHS CTYIEHTOB C XOJIOM IPOBEICHUS
1a00paTOPHBIX PabOT M OTYETHOCTHIO, B JINUHOM KaOuWHETEe B paszzeiie «3alaHus» pa3MeIIaeTcs
AJIEKTPOHHAs BepcUs yueOHO-METOIUYECKIX YKa3aHUH.

11.3. Meroauueckue ykazaHus JIsl OOYYarONIMXCs 10 MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEMoaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOGHHW M CHCTEMATH3alMU MPUOOPETaeMbIX 3HAHHWM, 00ECIICUMBAET BBICOKUM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcs SABISIOTCS:

—  y4eOHO-METOANYECKU MaTepual Mo AUCIUILIHHE.

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIATIIIVHBI.

KonTpons kauecTBa 3HaHU MPOBOAUTCS B (popMe MHIMBHIyaTbHOTO cOOECEIOBaHHUS 110
MaTepuanly OTAEIBHBIX pa3/lelioB AUCLHUIUIMHBL, & TAaK)K€ MPOBEPKHM OTYETOB O BBINOJHEHUHU
IIPAKTUYECKUX 3aJaHUMN.

Cucrema OLIEHOK NPU IMPOBEIECHUH TEKYIErO0 KOHTPOJIS YCIIEBAEMOCTH OCYILECTBIISIETCS
B COOTBeTCTBMM C TpeOoBaHusMHU [lomokeHuit «O TeKylleM KOHTpOJE YCHEBAaeMOCTH U
MPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommxcs 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Yy4eOHOW paloThI
cTyneHToB B ['YAIDy.

Pe3ynbTaThl TEKyIIEro KOHTPOJISA MOI'YT YYUTBHIBATHCA IIPU IIPOBEICHUH IIPOMEKYTOYHOMN
aTTeCTalUN.
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11.5. Metoau4eckue yka3zaHUs JJisi O0y4arolIuXcs MO MPOXOXKICHHIO MPOMEKYTOUHON
aTTECTalUU.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
cedst:

— o9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WIKA €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs MPAKTUYECKUX 3aJady. DJK3aMEH, Kak IpPaBWiO, MPOBOAMUTCS B
NepUOJ SK3aMEHALlMOHHOW CECCHMM M 3aBEpILUAETCSl aTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIHHO.

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

[IpomexxyTouHast arrectanysi OLEHHUBAETCS IO PE3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMocTu. B ciiydae, eciu CTYJEHT IO YBaXHUTEJIbHON IPUYMHE HE BBINOJIHWI TPEOOBaHUS
TEKYLIEro KOHTPOJIsS,, €My MNPEJOCTaBIsETCS BO3MOXKHOCTh CHIaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TemaM. @opma mpoBeeHUsI 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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