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AHHOTaNINA

HucuuiuimHa — «MHTeUIeKTyanbHble  CHCTEMBl  JJICKTPOCHAOKEHUS»  BXOJUT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HanpasyieHUIo MoAroToBku 13.04.02 «DnekTposHepreTKa 1 MIEKTPOTEXHUKA» HAIPaBIEHHOCTU
«MeHeKMEHT B 3JIeKTpodHepreTukey. Jluciumimaa peanusyercs kadeapon «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHs B 00JacTu
po(heCcCHOHATTLHOM IEATEIIBHOCTI

[IK-4 «CnocobeH mnpuHHMAaTh ydacThe B pabOTax [0 HWHXHUHUPUHTY OOBEKTOB
npodeCCHOHATBLHOMN IEeATENTFHOCTH Ha PA3IMUHBIX dTAax )KU3HEHHOTO IIUKJIA IIPOSKTUPOBAHUS

CopepxaHue IUCHUIUIMHBI OXBAaThIBA€T KpPYrI BOIPOCOB, CBS3AHHBIX C H3yUYECHUEM
0COOEHHOCTEH MEKTPOCHAOKEHHSI IIEKTPOIHEPTETUIECKUX OOBEKTOB.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOT 0 IpoIriecca: JIEKIUH, JIabopaTopHbie paboThI, CAMOCTOsITEeIbHAsL paboTa 00yJaroerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbl, 144
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YIHTATOB O0YUEHUS 110 TUCLMITIIMHE

1.1. Ilenu npenogaBaHus TUCHUTIITUHBI

®opmupoBaHue y  o0ydaromuxcs NpOoQEecCHOHATBbHBIX 3HAHUM M yMeHud o0
0COOEHHOCTSIX MPHUMEHEHHs UU(POBBIX TEXHOJOTHH B 00JacTH CHCTEMHOTO pELICHUs
npodecCHOHANBHBIX  3ajad, HaIlpaBJIEHHOTO Ha CO3/laHue UHTEJUIEKTYalIbHBIX
AIIEKTPOIHEPTETUUECKUX CHUCTEM C AaKTUBHO-aJallTUBHBIMU CETSIMH C YYETOM pPa3InYHbBIX
PEKUMOB PAOOTHI AIEKTPUUECKON CETH.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCUUILIMHBI O0YyYaroLUiics NOKEH 00JalaTh ClelyroIuMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHWE UHIMKATOPA JOCTUKEHUS
HauMEHOBaHUe
KOMIIETEHIIUU KOMIIETEHIIUHA
KOMIIETEHIIN U

[1K-2 criocoben

pa3zpabaThiBaTh U K212
-2.J1.2 BeIOUpaET 3IIeKTPOOOOPYIOBAHUE U
000CHOBBIBATH A P P pya

[TpodeccuonanbHble METO/Ibl pacyeTa ero napaMeTpoB 1
IIPOEKTHBIE PEIICHHUS

KOMIIETEeHIIUH B OOIACTH XapaKTepUCTUK MPH IPOSKTUPOBAHUN OOBEKTOB
. | mpodeccroHaNbHOI eATeNbHOCTH
npoQeCCHOHAILHON
JIeSITeIbHOCTH
I1K-4 Cnocoben
IPUHUMATh yyacTHe
B pa0oTax 1o
P I1K-4.J1.3 ncnosp3yer TEXHOJIOTHN
WH)XUHUPUHTY
WH(POPMAIIMOHHOTO MOICTTUPOBAHUS TIPU
[Ipodeccuonanbubie | 00BEKTOB
. | pa3paboTKe BapMaHTOB CTPYKTYPHBIX CXEM
KOMITETEeHIIUH npodeccuoHaIbHON

3J'I€KTpOCHa6)KCHI/I5[ Ha pa3jIMuHBIX 3Tarmax

JACATCIIBHOCTH HA
JKU3HCHHOTI'O UKJIA ITPOCKTHPOBAHUSA

Pa3JIMIHBIX 3TaItax
JKHN3HCHHOI'O IUKJIa
IMPOCKTUPOBAHUA

2. Mecro nucuumiauHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCs Ha 3HAHUSIX, paHEe TPUOOPETEHHBIX 00YYaIONTUMUCS
[P U3YUYEHHUH CIEAYIOUINX AUCIUILINH:

— «OJIEKTPUYECKUE CUCTEMBI U CETHY,

— «l{udpoBoe NpOEKTUPOBAHUEY.

3HaHUs, TOJy4YEHHbIE NPU HU3YYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCs PU U3yUYEHUU IPYTUX JUCLUIUINH!

— «Cucrembl 3HEprocOepeKeHUs B JIEKTPOIHEPTETUKEY,

— «lludpoBsie IBOHHUKH B 2JIEKTPOIHEPTETUKEY.

3. O0BeM U TpyIOEMKOCTh TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 1O TUCIUIUTHHE (M pacmpele]IeHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHnuvie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%*)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLMIIINHBI TMexuwn | 113 (C3) P KI1 CPC
ACTIEL, JctL (dac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznmen 1. 4 18
HHTeniexTya bHble CETH M HOBBIH ATAIl B YHEPIeTHKE
Paznen 2. Pacnpenenennas renepanus 1 3aadd, 4 11 18
CTOAIIUEC Hepea I/IHTCJ’IJ’IGKTY&J’IBHBIMI/I CECTAMU
Paznen 3. MHTENNneKTyanpHbIE CHCTEMBI 4 6 18
ABTOMATH3AIINH DIIEKTPHUECKUX CeTel
Pasznen 4. CymectByroniue U T-pemenns u cepBUCH 5 20
JJI1 UCITOJIB30BAHUA I/IHTCHHCKTyaHI)HBIX ceTeﬁ
Htoro B cemecTpe: 17 17 74
Hroro 17 0 17 0 74

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
0o0yyaromMMHUCs ~ OINpENeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymiei
poeCCHOHATIBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pa3znena Haszeanue u conep:xkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
MHTennexTyanbHble CETH U Tema 1.1. IloasITHS B OIIpEeNETICHUS HHTEIICKTYTbHOW CHCTEMBI
HOBBIH 3TaIl B YHEPTETUKE anekrpocHaOxkenus. [Ipumenenne U npu cozpanum

WHTEIUICKTYaIbHBIX DJIEKTPOIHEPTETHUECKUX CHCTEM.

5




Tema 1.2. ®yHKumy, 380294 U TPeOOBAHHUS, IPENBIBISIEMBIE K
MHTEJUICKTYaIbHBIM CHCTEMaM 3JieKTpocHa0xeHus. [Ipobaemsl u
MEPCIEKTUBEI Pa3BUTHUS IEHCTBYIOIIUX CHCTEM JJIEKTPOCHAOKCHHSI.
Tema 1.3. Ilogxoapl kK IPOEKTUPOBAHUIO CUCTEM
JCIIEHTPAIN30BAHHOTO YHEPrOCHA0KEHUSI.

Pacnipenenennas renepanus
U 33J1a4H, CTOSILUE Tepes
HHTEJICKTYaIbHBIMU CETSIMU

Tema 2.1 O6opynoBaHNe WHTEIUIEKTYAIbHOHN 3JIEKTPOIHEPTETHIECKOM
CUCTEMBI.

Tema 2.2 VIHTeMIEKTyalIbHbIE CUCTEMBI YIIPABICHUS
pacrpeneauTeNnbHbIMA CETIMU.

Tewma 2.3 YnpaBienue pacipeneIeHHbIMA HCTOYHUKAMH SHEPTHH.
Tema 2.4 JlenieHTpann30BaHHasA CHCTEMA YIIPAaBJIEHUS IPOU3BOJICTBOM
AIEKTPOIHEPruu. JlucneTyepecKoe yrpaBicHUeE.

Tewma 2.5. IHTEIIEKTyalIbHBIE DIIEKTPOIHEPTETHIECKUE CHCTEMBI C
AKTHBHO-3JJalITUBHOM CETHIO.

Tema 2.6 MOHUTOPUHT, YYET U yIIpaBIeHHE BHIPA0OOTKOW SJHEPTHH B
WHTEJUICKTYaJbHBIX JJICKTPUUYECKUX CETSIX.

WHTennexkTyanbHble
CHUCTEMBI aBTOMaTH3aI[1H
ANEKTPUUECKHUX CETEeH

Tema 3.1. Cucrema aBTOMaTU3aUUU U 3aLIUTHl PACIPEACIUTEIBHOMN
CETH.

Tewma 3.2. HTEIIIEKTyalIbHOE CHIIOBOE AJIEKTPOOOOPYIOBaHHE.
VYerpoiicTBa peryaupoBaHus apaMeTpPoOB CETH.

Tema 3.3. YnpaBieHnue pexuMaMy 3JIEKTPOIHEPIreTHUECKUX CUCTEM.
Tema 3.4. TunoBsle cXeMBbI paclpeieIUTEIbHBIX CETel B
MHTEJUICKTYAJIBHBIX CUCTEMAaX 3JIEKTPOCHA0KEHUSI.

Cywectytomue UT-
peUIC€HUA U CCPBUCHI IJIA
UCIIOJIb30BaHUS
MHTEJUICKTYJIbHBIX CeTer

Tewma 4.1 Cuctemsl yripaBIeHUs] SJHEPTOTIOTPEOICHAEM.
Tema 4.2 KoMMyHUKallMOHHBIE PEILICHUS] B UHTEIIEKTYaJIbHBIX CETAX.
Tema 4.3. BupTyaibHble 31€KTPOCTAaHIUU.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJIOEMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MIPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

| | |

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.
Tabnuna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 aux Ne
Ne HaunmenoBanue nabopatopHbix paboT TpyAOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 2
1 Jucneruepckoe ynpaBjieHHE B 5 5 2
JIEKTPOIHEPIeTHUECKUX CUCTEMAX
2 OnTtumMuzanus pexxuMoB 6 6 2
AIIEKTPOIHEPTETHUECKUX CUCTEM
3 WuTennexryanpHas 3amuTa 6 6 3
IIEKTPOIHEPTeTHUECKUX CUCTEM
Bcero 17




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCTOsITeNIbHON padOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
60 60
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEeMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Homamnee 3amganue (13)
KonTponbubie paboTel 3a0uHUKOB (KP3)
IToaroroBka K MpoMexXyTOUHOU 10 10
atrecrauuu (ITA)
Bcero: 74 74

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMmuXCcsl 0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITEIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIeH B Ta0IUIE 8.
Tabnuua 8— IlepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

KommuectBo
SK3EMILISIPOB B
U%I_Hj) p/e c bubnuorpaduueckas ccpiika OHOITHOTEKE
v (KpOMe 2IIEKTPOHHBIX
HK3EMILISIPOB)

1. UHTemiekTyanu3anyst CHUCTEM  DJIEKTPOCHAOKEHUS
ropomoB / HO.B. Mscoenos, H.B. CaBuna. -
Bbnarosemenck: AMI'Y, 2017. — 156 c.

2. KomriekcHass aBToMaTH3alds B DHEProcOSPeKEHUH:
yueonoe nocodbue / P. C. T'onos, B. 1O. Temnsimes, A. E.
Copokwun, A. A. lllunenés. — Mocksa: UHOPA-M, 2020.
-312c.

3. DIEeKTpOIHEepreTHYecKue CUCTeMbl M ceTH: yueOHoe | 50
nmocobue / B. @. Illumakos, O. . Conenas, C. B.

Conenniii;  C.-Ilerep6. roc.  yH-T  a’pPOKOCM.
npubopoctpoenus. — CI16.: U3x-Bo I'YAII, 2017. — 128
C.




4. OCHOBBI  DJIEKTPOCHAOXKEHUS 00BEKTOB oTpaciu: | 50
yaeOHoe mocobue / B. ®@. llunuiakos, O. 5. Conenas, C.
B. Comnensrif; C.-Iletep6. TOC. YH-T adpOKOCM.
npubOpOCTpOCHUs. — DIIEKTPOH. TeKcToBble AaH. — CII0.:
Hzn-so I'VAIIL 2017. — 86 c.

5. DnekTpocHabxeHHEe 00BEKTOB OTpaciu: yueO.-meton. | 50
nocoobue / C. II. Arees, B. Il. Kyspmenko, C. B.
Conéusii, O. 5. Conénas. — CI16.: I'VAII, 2021. - 85 c.

7. IlepeyeHb AIEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcos MH(}OpPMaLIOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 9JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYpCOB HH(MOPMAIMOHHO-
TEJEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php | Daexkrponnas 6udamorexka I'VAII
https://www.gost-r.com/ CrnpaBoYHbIC MaTepUalibl U HOPMATUBHBIE JOKYMEHTHI 110

AIIEKTPHUICCKUM CHCTEMaM
https://www.elibrary.ru ba3a meToanuecKux NocoOUi M HAyYHBIX CTaTeH
https://www.scopus.com/home.uri | ba3a Hay4HBIX cTarei
https://webofscience.com baza MeTouueckux MocoOuil M HayYHbBIX CTaTel
https://profstandart.rosmintrud.ru baza npodeccnoHaIbHBIX CTaHAAPTOB

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTHM
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOTO MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBicH B Tadsmite 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeuenbr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICcTaBieH B Tabuiel 2.




Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JTEKIIMOHHAS Ay IUTOPHUS 21-21 BM, 21-18 BM
KommnbrorepHslii kinacce 31-04 BM
3 | Jlaboparopus 3IEKTPOCHAOKEHUS 31-03 BM

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAIlUH
00ydaromuxcs 1Mo JUCUUILUINHE MPUBEACH B Tadiuie 13.
Tabnuna 13 — CocTaB OLIEHOYHBIX CPEICTB JJIsl IPOBEACHUSI IPOMEKYTOYHON aTTecTalluu

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauyecTBe KpUTEPHUEB OIECHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYYalOIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTOopasi mpuBecHa B Tabumie 14. B TeueHne cemectpa MOXKET HCIIOJIB30BAThCS
100-0annpHast ~ mKajma ~ MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka choOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKama P P bopvp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JONOJIHUTEIHHOW IJIUTEPATYPHI,
TECHO MPUBS3LIBAECT YCBOCHHBIC HAYYHBIE TMOJOXKEHHS C MPAKTUIECKON
JESITENIbHOCTHIO HAPaBICHHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTHPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJIEET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHIH.

COTIIMYHO»
GavTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWII MPOTPaAaMMHBIN MaTepuan, TpaMOTHO H
[0 CYIIEeCTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIIEIIHATU3UPOBAHHBIX HOHSITUH.

«XOpOLIO»
(GavTCHO»

— o0Oyyaroluiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, ONMWPAasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHl;

— JIONyCKaeT HECYIIECTBEHHbBIE OMIMOKM U HETOYHOCTH;

— MCIIBITBIBAET 3aTPYJHEHHUS B INPAKTUUECKOM IPUMEHEHUM 3HAHUHN
HaIlpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyHsAeTCA B (POPMYITMPOBAHUN BBIBOJOB M 0000ICHHUIA;

— YaCTMYHO BJIAJCET CUCTEMON CIENMATN3UPOBAHHBIX TOHATHIA.

«yIOBJIETBOPUTEITHHOY
«3aUTEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO

MaTepuaa;
— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
«HEYJOBJICTBOPUTEIILHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS;
— He GOPMYJIHPYET BBIBOJIOB M 0000IICHU.

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHUN 3HaHHﬁ;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3a1au) I IK3aMeHa A
MHJIMKaTopa
1. Yro Takoe pexinoysep? Ero pyHKIMM 1 IPUHIUIT JEHCTBUSI. MK-2.1.2

2. Hazosure CETEBbIC KOMITOHEHTBI MHTEJUIEKTYaJIbHON
3JIEKTPOIHEPTreTUYECKON CHUCTEMBI C aKTMBHO-AIAIITUBHOW CETHIO U
MX Ha3HAYECHUE.

3. Tlepeuncnure ocHOBHOE 000pYIOBaHME 3AIIUTHI WHTEIUIEKTYAIbHBIX
CUCTEM.

4. Yto mpexacrasiseT co00il onepaTUBHO-AUCIETYEPCKOE yIpaBIeHUE?
Ha3oBute ero ocHOBHbIE IPUHIIUIIBI.

5. HaszoButre ypoBHM U CYOBEKTHl OIEPaTUBHO-AUCIETYEPCKOIO
yIPaBJICHUS.

6. Uro MPECTaBIISIET co0oi aKTUBHO-aJalTUBHAS

INEKTPOIHEPIETUUECKAS CETH?

Uro npencrasiser co0o0il BUpTyalibHas AJIEKTPOCTaHLNA?

8. TloscHuTe TUPHUHLMI aHAIOrOBOM W UU(pOBON Tmepenayn uepes
PowerLink, e mpuHIMTIHATBHBIC OTINYHSI.

9. Kakue TUNBI MHTEIEKTYalIbHbIX CHCTEM MCIOJB3YIOTCS  JUIs
yIIpaBJIeHUs AIEKTPOCHAOKEHNEM?

10. Kakue TEXHOJOTMH NPUMEHSIOTCS A YHpPaBICHUS HArpy3Kod c
MTOMOLUIBIO UHTEIJIEKTYaIbHBIX CUCTEM?

11. Kakue nmpenMyIecTBa HHTEIIEKTYAIbHBIX CHCTEM IO CPaBHEHUIO C
OOBIUHBIMH CHCTEMAaMH YIIPaBJICHUS AIEKTPOCHAOKEHHEM?

12. llepeuncnure  ocHOBHOe W  mepudepuitHoe  000pyAOBaHUE
MHTEJJIEKTYalIbHOM 3JIEKTPOIHEPreTHUECKON CUCTEMBI.

13. Yrto Takoe MHTEIUIEKTyalbHbIe CYETYMKH HJIEKTPOIHEPTUU U KaK OHU
HCIOJIb3YIOTCS B MHTEIJIEKTYalIbHOM crcTeMe 3HeprocHabkeHus?

~

14. TTpunmn paboThI MHTEJJIEKTYaJIbHOTO CUJIOBOTO
AJIEKTPOOOOPYIOBAaHUS U YCTPOWCTB PEryJIMpPOBAaHUS I1apaMeTpOB
CETH.

15. U3 d4ero COCTOMT WHTEIEKTyallbHAsl 3JIEKTPOIHEpreTHuyecKas
cucrema?

16. [epeunciure  (HyHKIMOHAIBHBIE CBOWCTBA  WHTEIUICKTYaJIbHOU
YHEPTrOCUCTEMBI.

17. llpunamun geictBus U ocooeHHoctn npuMmenenns ABP u ATIB.

18. B kakux ciydasx paboTaeT mpoTuBoaBapHiiHas aBromatuka APB u
AYP?

Ha3nayenune KOMIEHCUPYIOIUX YCTPOUCTB B CUCTEMAaX

AIIEKTPOCHAOKEHUS.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

UYro Takoe cucrema ympasieHHs sHepromnorpednenuem? Ilpunimm
paboThI CUCTEMBI.

Uro mpencrasnser coboir mporokon CIIOJDC u kakoBa ero
0COOEHHOCTH?

Kakue TexHoI0rUy NpUMEHSIOTCS B IOCTPOECHUH UHTEJIIIEKTYaJIbHBIX
CHCTEM 3JIEKTPOCHA0KEHU?

Cymectytomue WT-pemienns u  cepBUC I UCIOJIB30BAHUS
UHTEJUIEKTyallbHbIX ceTeil. OCHOBHBIE (YHKLIMU U TPeOOBAHUS.
[lepeuncnure  OCHOBHBIE  TEXHOJOTUHM, HCIONb3yEMbIE  JUIS
MIOCTPOCHMSI HHTEJUIEKTYalIbHOW CUCTEMBbI SHEPTOCHAOKEHUSL.
OcHoBHbIE byHKIMN MHTEJJIEKTYaJIbHOU CHCTEMBI
JIEKTPOCHAOKEHHUS.

Kakne HOBBIE TEXHOJIOTMH TPUMEHSIOT B ABTOMAaTH3UPOBAaHHBIX
cucTreMax y4éra 3JIeKTpUUYECKON SHepruu?

[TpuHIUTIBL yTpaBJICHUS MHTEJUICKTYaJIbHBIMU CeTsMHU
SHEProCHAOKEHUS.

Ha3zoBuTe 1 OSCHUTE «BEPTUKATIBHBIE» U «TOPHU3OHTAIBHBIE» Smart
Grid perrenusi.

Ha3oBuTe KOMMYHUKAIlMOHHBIE CETEBblE pPEIIEHUS I «yMHBIX
BJIEKTPUYECKUX CETEI».

HazoBure  KOMMYHUKAallMOHHBIE  CETE€BbIE  pELIeHUs  JJis
MarucTpajbHbIX AIEKTPUUECKUX CETEH.

Kakue pucku CyIecTBYIOT IPU HUCHOJIb30BAHUU MHTEIIEKTYaIbHbBIX
CUCTEM B 3JIEKTPOCHA0KEHUHU U KaK OHU MOTYT ObITh YMEHBIIIECHbI?
Kakue TpeGoBaHUS MOMKHBI OBITH COOMIOJEHBI MPU pazpaboOTKe U
BHEJPEHUN UHTEIJIEKTYyalIbHBIX CUCTEM AJIEKTPOCHAOXKEeHUs?
CriocoObl ¥ TpUMeEpbl YNpaBIEHUS B MHTEIJIEKTYAIbHBIX CHCTEMAax
YIPaBJIEHUS JIEKTPUUECKHUMH Harpy3KaMH.

Kakum 00pa3oM MOXKHO MCIIOJIb30BaTh HHTEPHET Bellel U
MIPOMBIIIJICHHBI UHTEPHET B 3JIEKTPOIHEPreTHKe?

K-4.11.3

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne /1t

[Iepeuens BonpocoB (3ana4) ans 3a4dera / qudd. 3ayera

Kon
WHAMKATOPA

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOCKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No /11

KypCOBOH pabOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompockl st poBelieHUsST TIPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

. Kon
Ne ii/mt [IpumepHBIil mepedeHb BOMPOCOB 17151 TECTOB
MHAMKATOpa
1. Yro  Brmowaer B ce0f  uMHTeIeKTyanbHas  cucrema | [1K-2.J1.1

AIIEKTPOCHAOKEHHUSI ?
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2. Kakue mpeumyIiecTBa HMEET YIPABICHHE DIEKTPOTPAHCTIOPTOM

Yyepe3 UHTEIUIEKTYaIbHYI0 CUCTEMY 3JIEKTPOCHA0KEHU?

UTo Takoe UHTEIEKTYaIbHOE PaCIPEICIICHUE MICKTPOIHEPT U ?

4. Kakue ¢GyHKIMU peanu3yeT HHTEJUIEKTyalbHOE paclpeesieHne

3IEKTPOIHEPTUU?

B uewm 3akmmioyaercs 3a1aqa KOMIIEHCAIIUU PEAKTUBHON MOIITHOCTH?

[TokazaTens kauecTBa AnekTposneprun corinacio [OCT

7. Tlepeuncnute MOJICUCTEMBI CXEMBbI 3NEKTPOCHAOKEHUS
MIPOMBIIIJICHHOTO MIPEATPUATHS

8. K mnotpebutensiMm CcOOCTBEHHBIX HYXJ Ha TpaHCHOPMATOPHBIX
MOJICTAHIUSX OTHOCST

9. K cpenctBam  peryidpoBaHMs — HAmpsDKeHHsT B CUCTeMax
ANEKTPOCHAOKEHUS OTHOCST

10. Ins ymensiienus Toka K3 B cuctemax diIEKTPOCHAOKEHHS
MIPUMCHSICTCA. . .

11. K HemocTatkam pajiMagbHBIX CXEM AJIEKTPUUYECKON CETH OTHOCST

12. Buibl CENEKTUBHOCTH PEJICHHOM 3aIIUTHI

w

oo

13. Kaxkoe o0opyaoBaHue He00X0aIUMO IS ycranoBku | [1K-2.71.2
WHTEJUICKTYaIbHOM CHCTEMBI AJICKTPOCHAOKEHMS ?
14. MakcumanbHOE 3HAYCHHE kod(durmenrta 3arpy3Ku

TpaHchopmMaTopa Ha JIBYXTPAaHC(OPMATOPHOW IMOJCTAHIIMU B
aBapuitHOM pexxuMe paboThl

15. Kak Ha3bIBACTCS pacrpeenuTesIbHOE YCTPOMCTBO,
IpeJHasHauYeHHOE JUIsl MpHEeMa U paclpeieseHUs 3JIEKTPOIHEprun
Ha OJTHOM HaIllpsbKeHUU 0e3 npeoOpa3zoBaHus?

16. Yro Takoe BUpTyasbHast NEKTPOCTAHIINA?

17. Yro Takoe arperarop BUPTYaJbHBIX JIEKTPOCTAHIIUMN?

18. Ha ocu abcuucc rpaduka Harpy3Ku OTKJIaJbIBaeTCs

19. Kakne MCTOYHHMKH SHEPTHH MOTYT BXOJUTHh B COCTaB BHUPTYaJbHOMN
AIEKTPOCTAHIIH?

20. Koappumment 3arpy3Ku o aKTUBHOM MOIIIHOCTH
3JIEKTPOIIPUEMHHKA 3TO

21. KonnmeHcaTopHblie OaTapey YCTaHABIHBAOTCS TS

22. MouHocth TpaHcopmaTopa Ha omHoTpaHcopmaropHoi I1C
BBIOMPAETCS 110 ... HAarpy3ke noTpedaeHus

23. DNeKTpOyCTaHOBKa, y  KOTOpOW  BCE  WJIH  OCHOBHOE
3JIEKTPOOOOPYIOBAHKE PACIIONIOKEHO HAa OTKPBITOM BO3IyXe BO3JIE
MOJICTAHIINH, HA3bIBACTCS

24. DnexTpuYecKUil ammapaT, NpelHa3HAuYeHHBIA I BKIIOYCHUS U
OTKJIFOYEHUS DJIEKTPUYECKOM LENH MOJ Harpy3Kol M B aBapUHHOM
peXuMe, Ha3bIBAETCs

25. DnexTpudeckwid  ammapar, — paOortatommii B OJIOKe ¢
KOPOTKO3aMbIKaTeJIeM, Ha3bIBaeTCs. . .

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIoOUIUXCS 3a0YHOM (OPMBI
o0OydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadoOT

He npenycmotpeHno

10.4. Metoguyeckue  MaTepHaibl,  ONPEACIAIONINE  TMPOIEAYPHl  OICHWBAHUS

MH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)Karcs B
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JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPSAIOK W MOPOLEAYpPY
MPOBCACHUA TCKYIICTO KOHTPOJA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ arTecranuu 06yan0meca
'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. Meronuyeckue yKazaHus A OOYYarOIIMXCS 10 OCBOCHUIO JICKIIMOHHOI'O
Marepuana.

OcHOBHOE Ha3HayY€HUE JIEKUMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHue COBpEMEHHOH JIeKIMU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 T€ME, a B OCBOCHHUH
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJ0B HAYYHOTO IIO3HAHUS, HOBEUIINX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEKIHUsS BBIIOIHSAET METOJ0JIOTHYECKYIO,
OpPTraHHU3AIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMHU. JIKIHs pacKphIBaeT MOHATHHHBIN anmapat
KOHKpETHOH oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MPEJCTaBICHHE O AUCIUIUIMHE,
MTOKa3bIBAET B3AUMOCBS3b C IPYTUMU JTUCLUIUIMHAMU.

HJIaHI/IDVGMI)IG PE3YJIbBTAThI TP OCBOCHUH O6V‘-IaIOHII/IMI/ICH JICKIIMOHHOT'O MaTepuaJia.

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— IIOJIy4€HHE OIbITA TBOPUYECKOH pabOThI COBMECTHO € IIPENOJABATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSATEJIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHUE HEOOXOIMMOr0 HHTEpeca, HE0OX0AUMOTO Ul CAaMOCTOSATENIbHOU padoThI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pPa3BUTUSA HAYKM U TEXHUKUM U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuail (BBIACIATH TIJIaBHBIE MBICIU U
MIOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  Pa3JIMYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepuan MOXKET CONPOBOXKIATbCA JEMOHCTpalUed CIIaliloB W
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajna MpH TNPOBEIEHHUH KOPOTKUX JHCKYCCHH 00

0COOEHHOCTSX MPUMCEHCHUA OTACIBbHBIX TEMATUK 110 JUCHUIIIIUHE.

CTpyKTypa IpeJoCTaBICHUS JSKIIMOHHOTO MaTepHaa.:

Jlekumst coctomT W3 TPEX OCHOBHBIX 4YaCTE: BCTYNMUTEIBHOW, OCHOBHOW U
3aKJIIOUYUTEIIbHOM.

BerynurensHas 4acTh onpenenseT Ha3BaHWEe TEMBI, IUIaH U 1enb Jekuud. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH ayJUTOPHUIO. B 5TOM 4acTH JIEKLMHM H3JIaraeTcsi akTyalbHOCTH,
OCHOBHasl WJes, CBA3b JAHHOM JIEKIMU C MPEABIIYyIIMMH 3aHATHSIMH, €€ OCHOBHBIE BOIIPOCHI.
BBenenne 10KHO OBITH KPAaTKUM M LEJIEHATPABICHHBIM.

B OCHOBHOH 4YacTW JEKIHUH PEAN3yeTCs] HAYYHO-TEXHUYECKOE COJIEpKaHUE TEMBI, BCE
OCHOBHBIC BOMPOCHI, IPOBOJIUTCS BCS CHUCTEMa JO0Ka3aTeNbCTB C HCIOJIb30BAaHMEM Hamboliee
1e51ecO00pa3HbIX METOANYECKUX MPUEMOB. Kax bl yueOHBIN BONIPOC 3aKAHYMBAETCS KPATKUMHU
BBIBOJIAMHU, JIOTUYECKH TIOJABOJALIMMH CTYACHTOB K CIEIYIOLIEMY BOIIPOCY JICKIUU.

3aKIII0YUTEIbHASA YaCTh UMEET LIebI0 00001aTh B KPATKUX (OPMYIHPOBKAX OCHOBHBIE
UJIEU JIKLMH, JIOTUYECKH 3aBepliasi €€ KaK LEeJIO0CTHOE TBOPECHHUE.
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OtnenbHBIC BUABI JICKIIUA MOTYT UMETh CBOM OCOOCHHOCTH Kak IO COJEP)KaHUIO, TaK U
0 CTPYKTYPE.

s Gosiee MOTHOTO M TIIYOOKOTO O3HAKOMJICHHS CTYJECHTOB C MaTepHalaMH JICKIHUH, €€
AJIEKTPOHHAs Bepcus pa3meniaercs B JInunoM kabunere B paznene «Marepuanb.

11.2. Meroauyeckue yKa3zaHUs MJis OOYYaIOIIMXCS IO BBIMOJTHEHHUIO J1AOOPATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOPHBIX pPalbOT oOydalOMUNCA AOJKEH YIiayOuTh H
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yyaromerocs.
Brimonnenue m1abopaTopHbIX paboOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BoinonHenue nabopaTopHbIX pabOT 0OydarolUMCs SIBISETCS HEOThEMJIEMON YacTbiO
U3YYCHUS JUCIUILIMHBI, OMpeIeNseMoil y4eOHbIM IUTAaHOM, M OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIIMM PEIICHUE CIEAYIOINUX OCHOBHBIX 33a4 00y4aroLerocs:

— npuoOpeTeHrne HaBBIKOB HCCIEIOBAHUSA IPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL;

— 3aKperuieHUe, pa3BUTHE W JCTaNIM3allds TEOPETHUYECKUX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUe HOBOM MH(OPMALINH 110 U3yYaeMOU JUCIUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeOOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

1. ITpuctynaTs kK paboTe MOXKHO TOJIBKO MOCIIE 03HAKOMJICHHS C pab0YUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThCs B TOM, UTO JIAOOPaTOpHOE 000pYI0BaHNE OTKIFOUEHO
OT UCTOYHHUKA TUTAHUS.

3. Tlepen BKiIrOYEHHEM CXEMBl yOEAMTHCS B TOM, YTO BCS BKIIOYCHHAs B CXEMY
KOMMYTAIIMOHHAs annaparypa (KHOIKHU U JIp.) HAXOAUTCS B HCXOJHOM MOJI0KEHUH.

4. Tlpn BKJIFOUYEHUH M B TPOIIECCE PETYIMPOBAHUS CIEAMTDH 3a IMOKA3aHUSMH OCHOBHBIX
U3MEPUTENBHBIX MPUOOPOB (1 poBoi ocmorpad, MyJIbTUMETP U Jp.) CXEMBI.

5. B mpotiecce paboThl HE OCTaBIATH 0€3 MPUCMOTpPa pabouee MeCTO, KOTOPOE HAXOIUTCS
HOJ1 HAIIPSDKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPHOOPOB M amImapaToB, KOTOPBIE HAXOSATCS
H0J1 HAIIPSDKEHUEM.

7. K nabopaTOpHBIM 3aHATHSM JIOIMYCKAIOTCS TOJBKO T€ CTYIEHTHI, KOTOPHIE yCBOWIN
npaBuiia 6e30MacHOCTH.

8. JlabopatopHbie pabOTHI BBHIOIHAIOTCS OPUTagoi CTYJEHTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

9. Kaxnaplli CTyAeHT JOMKEH TOATOTOBUTHCS K JabopatopHoit pabote. I[lpum
HEI0CTaTOYHOM MOATOTOBKE CTYIEHT HE JI0IYCKaeTCs K €€ BBIIIOJIHEHHUIO.

10. CoOpanHas cxemMa U HalMCaHHas MporpaMma JOJDKHAa ObITh IpOBEpeHa
npernoJiaBaTeneM, KOTOPbIi 1ociie MPOBEPKH JIaeT pa3pelleHre Ha POBEAEHUE OIBITOB.

11. Tlepen BKIIFOYEHHMEM CXEMBI CTYJICHT, MPOU3BOIAIINI JAHHYIO OINEPAILMIO, TOJHKEH
peaynpeauTh WIEHOB cBoel Opuraasl 00 aToM ¢paszoit «HaunHaem skcriepuMeHT.

12. Tlocne BKkIIOUEHUS cXeMbl 0e3 3amucH MOKa3aHWW [pUOOpPOB MpOBEpSETCS
BO3MOXHOCTH BBITIOJTHEHHUS JIAOOpaTOPHOW pabOTHl BO BCEM 3a/laHHOM JMana3oHe M3MEHEHUs
XapaKTepUCTHK U MOKa3aHui. ToIbKO MOocie 3TOro NpUcTymnaT K padboTe.

13. Pe3ynbpTaThl M3MEpEeHHH MO KaXJIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
IpernoaaBaTenemM.
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14. Bce mepexiodueHHs B CXeME€ M €€ OKOHYaTelbHash pa30opKa NeIaeTcsi TOJIBKO C
paspeiieHusi TpenojaBarens. B ciydae HEBEpPHOCTH TMONYYCHHBIX JaHHBIX paboTa
nepeIesbIBAeTCsl.

15. Tlocne nepexiItoueHHs cxeMa JI0JKHA OBITh POBEPEHA MPENOJaBaTEIIeM.

16. B cnydae BO3HMKHOBEHHUS aBapHHHOW CUTyamuu (TOSIBJICHUE JbIMa, 3alaxa rapw,
HECBOWCTBEHHBIX 3BYKOB, HUCKpPBl W JIp.) Ha pabodeM MecTe HEeOOXOAMMO HEMEIJICHHO
OTKJIFOUUTH CXEMY OT HAIPSIKEHHS U COOOIIUTH 00 3TOM COOBITUH IPENoAaBaresto 6e3 Jo0bIX
W3MEHEHUH B cxeMe. BMecTe ¢ mpemnoaBaTesieM HaJ0 HAUTH MPUYHHY aBapyuU U YCTPAHUTH €€.

17. CryneHt npomkeH OepeskHO oOpalaThes ¢ MPeJOCTaBIsIEMbIM €My 000pYyI0BaHUEM U
KOMIIBIOTEPHON TEXHHUKOM, 3aIlpeIaeTcs AejaTh HAAMKUCH MEJIOM, KapaHIalioM WIIM YePHUITAMH.
Henb3s 3arpomoknate pabouee Mecto mpubOpaMu U amnmapaTamMu, KOTOPbIE HE UCIONIb3YIOTCS B
1abopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. IPEIMETHI.

18. K crueayromeMy 3aHATHIO KaXIblii CTYJIEHT JOJKEH COCTaBUTh OTYET II0
npeabIAyIIel 1abopaTopHOi paboTe B COOTBETCTBUHU C YCTAHOBICHHON (OPMOIA.

CrtpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

B oTuere 00s3aTeNbHO JOJDKHBI OBITH OTPAKECHBI cleayromue pasnenbl: «Haspanwmey»
«Uenp pabote», «Coaepxxkanue padoTb», «CXeMbl HCIBITaHUI», «Pe3ynbTaTel U3MEPEHUN U
BBIYMCIICHHI», «AHAJIN3 TOJYyUYECHHBIX XapaKTEPUCTUK M KpaTKWE BHIBOIBI». B cocraB oTdera
MOTYT OBITh BKIIOYEHBI JIPYTHE pa3elibl, KOTOPHIE YUUTHIBAIOT CHEHU(UKY BBINOIHIEMON
nabopatopHoii pabGotel. HeoOxomumpie cXembl, PUCYHKH M TpaduKd MOXKHO YEPTHUTH
KapaHjamoM JH0O0 C HCIOJb30BAHUEM CIEHUANbHBIX IMPOTPAMMHBIX MPOIYKTOB Ha
MEPCOHAILHOM KOMITBIOTEPE.

TpeboBanus k oopMIICHHIO OTYETa O Ja0OPaTOPHOU padoTe

Pe3ynbTaTsl BBIMOJHEHHBIX JIAOOPAaTOPHBIX PadboT, OGOpMIISIIOTCS B BHUJAE OTYEeTa IO
olHOMY 00pasiy. OTueT NUIIyT ¢ OJHOW CTOPOHBI JJKcTa popmara A4 (pazmepom 210%297 mm).
OCHOBHBIE Ha/IMTUCH BBIMOJHAIOT B COOTBETCTBHH € ['0cCTaHIapTOM.

Bce BbINONIHEHHBIE U MOJIMCAHHBIE PYKOBOAUTEIEM OTYETHI 110 JIaOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTMYECKOH IOCIIEA0BATENbHOCTH M OpoltopytoT. [Ipu GoibiomM KoiuyecTBe
cTpanul] (0osiee NECATH) COCTABIISIIOT COJEP)KaHHE OTYETa, KOTOPBIM pa3MemaioT B albOome
Mociie TUTYJIBHOTO JIMCTa. TUTYNIBHBINA JHCT JOJDKEH MUMETh HaAmuch «KypHan mabopaTopHBIX
paboT (oT4eThl)» ¢ pamunuent pykoBoauTeNs (IpernoaaBaTesib) U UCIIOJHUTENS (CTYIEHT).

Jns Oonee MOMHOTO M TIYyOOKOrO O3HAKOMJICHHUS CTYJEHTOB C XOJOM IPOBEJICHHS
1ab0paTOPHBIX PabOT M OTYETHOCTHIO, B JINUHOM KaOMHETE B pasnene «3aJaHusy pa3MeniaeTcs
3JIEKTPOHHAsI BepCcHs yueOHO-METOUUECKUX YKa3aHHH.

11.3. Metoauyueckue yKa3aHus sl OOYYArOMIMXCS IO MTPOXOXKACHUIO CAMOCTOSATEIHHON
paboThI

B Xoje BBIOTHEHHUS CaMOCTOSATENBHON pabOThI, O0YUAIOIIHIICS BBHIOTHSIET paboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBaress, HO 0e3 ero HEelmoCpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEHLHOM paboOThI, y O0ydaromierocss GopMUpyeTcs
1eecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI71, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEHHs, INOMOTaeT TMOJYYUTh HAaBBIKA TOBBIIICHUS
poheccCuoHaNbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepuajiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00ydJaronuxcs, sIBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o TUCIUILIHHE.

11.4. Metoauyeckue ykKazaHUs Ui OOYYarONIUXCS TIO MPOXOXKIACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.
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Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBAa 3HAHUU
00y4aroluxcsi, OCYLIECTBIIEMOTO B TEUEHUE CEMECTPa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCIUTUIAHBI.

KoHTponb kauecTBa 3HAHUN MPOBOAUTCS B (hOpME MHIMBUyaILHOTO COOECETOBaHUS 110

Marc€pually OTACIBHBIX pa3aCiOB AUCHUIIIMHBI, a TAaKXE IIPOBCPKU OTYETOB O BBINOJHECHUU
MMPAKTUYICCKUX SaﬂaHHﬁ.

Cucrema OLEHOK MPU IMPOBEIECHUH TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH OCYIECTBISAETCA
B COOTBETCTBHH ¢ TpeOoBaHusMu [lonoxenunii «O TekymieM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUYHOU aTTecTanuu cTyaeHToB ['YAII, oOydaromuxcst 1mo mIporpamMmbl BBICHIETO
obpazoBanus» U «O MOAYIHHO-PESUTHHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B ['YAIDy.

Pe3ynbrarhl TeKy1ero KOHTPOJISE MOTYT YUYUTHIBATHCA MPU IPOBEACHUH IPOMEKYTOUHOMN

aTrTreCcraluu.

11.5. Meroauueckue yKkazaHus Uil OOyYarolUXCs MO MPOXO0XKIAECHUIO MPOMEXYTOYHOH
aTTeCTaluN.

IIpomexxyTounass  arrectanuss  oOyyaroIIMXCsl — IpeAycMaTpUBaeT  OLECHHMBAHUE
IPOMEKYTOUYHBIX ¥ OKOHYATEJFHBIX PE3yJIbTaTOB 0OyueHHs 1mo aucuuruinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHMH, MOJyYeHHbIX OOydarouMMcs B Ipolecce
M3YYEHUs BCEM NUMCUUIUIMHBI WINA €€ 4acTH, HaBbIKOB CAMOCTOSITEIbHOM pabOThl, CIOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLICHKOM «OTJIMYHOY,
«XOPOLLIOY, «YIOBICTBOPUTEIBHO», «HEYIOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpH IPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBaHusMH [lonokenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHON arrectauuu cTylaeHToB ['YAII, oOyuwaronmxcs 1o HporpaMMmbl BBICIIETO
oOpazoBanHusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctynentoB B 'Y AIDy.

IIpomexxyTouHass arrecranys OLEHHUBACTCS [0 pPE3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMocTu. B citydae, eciu CTyZ€HT MO YBaXUTEIbHON MIPUUMHE HE BHIIOIHWI TPEOOBaHUS
TEKYILIEro KOHTPOJISA, €My MPEIOCTaBIAETCS BO3MOXKHOCTB CHATh 3aJ0JDKEHHOCTH 11O
nponymeHHbM TeMam. dopma npoBeIeHNs MPOMEKYTOYHOM aTTECTAllMK — TUCbMEHHAs!.
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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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