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AHHOTaNINA

JucuuiuimHa «OIEKTPUYECKHE CHUCTEMBI M CETW» BXOAUT B 00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
13.03.02 «DnekTposHepreTuka u 3IEKTPOTEXHUKa» HarpasieHHOCTH «LludpoBas sHepreTukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

[TIK-3 «CniocobeH mpuHUMAaTh y4acTHE B TPOCKTUPOBAHUH 00BEKTOB MPOdhecCHOHATBHOMN
JESTEIIbBHOCTY B COOTBETCTBUM C TEXHUYECKMM 3aJaHUEM UM HOPMAaTHBHO-TEXHUYECKOU
JIOKyMEHTaLnel»

[1IK-5 «CnocobGeH npoBOAUTH aHAIW3 M KOHTPOJb MapaMEeTpOB U YCIOBUH pabOThHI
OTJICIIbHBIX KOMIIOHEHTOB AJIEKTPOIHEPI€TUYECKON CHCTEMBI»

CopepxaHue IUCLUUIUIMHBI OXBAaThIBA€T KpPYI BOIIPOCOB, CBS3aHHBIX C H3yUEHUEM
(GU3MKK TPOIECCOB, MPOTEKAIOIIUX B IJIEKTPOIHEPIeTUUYECKUX CHCTEMax MpHU IMepeaade u
pacrpeneneHuu 3IEKTPOIHEPTUH, O CIIOCO0ax MOCTPOCHUS DIIEKTPHUYECKHX CHCTEM M BBIOOpE
ONTUMAJFHOTO BapUaHTa KOH(QUTYpaIMH SJIEKTPUYECKOM CeTH Uil oOecliedeHHUs] KadyecTBa,
Ha/IEKHOCTH U SKOHOMUYHOCTH AJIEKTPOCHAOKEHHUS TIOTPEOUTETICH.

[IpenogaBanue AMCHUIUIMHBI MpeaycMaTpuBaeT cieayromme (OpMbl OpraHu3aliu
y4eOHOro mpouecca: JEKIUH, J1abopaTOpHblE padOThl, NPAKTHUYECKUE 3aHATHUS, KypCOBOE
MPOEKTUPOBAHKE, CAMOCTOSITEeNbHAS Pad0Ta 00yYarOIIerocs.

[IporpaMMoil IUCHUIUIMHBI TPESYCMOTPEHbI CIEAYIOIIME BUAbl KOHTPOJIA: TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOSHUS JHUCUUILIMHBI COCTABISCT 6 3a4eTHBIX eauHull, 216
YacoB.

S3bIK 00y4YeHus IO JUCHUILIMHE KPYCCKHUI.



1. IlepedeHb IIAaHUPYEMBIX PE3YIBTATOB OOYyUEHUS 110 TUCLMILIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto U3yyeHUs TUCLMILIMHBI ABJIsSIETCS (OPMUPOBAHHUE Y CTYJIEHTOB 3HAHUHN O (pU3UKE
IPOIIECCOB, MPOTEKAIOMIMX B  JJEKTPOIHEPreTUYECKUX CHCTEMax Ipu Tepenade u
pacIpeesIeHu 3JIEKTPOIHEPrHH, O CIIOCO0axX MOCTPOEHUS HJIEKTPUUYECKMX CUCTEM U BBIOOpE
ONTUMAJIFHOTO BapuaHTa KOH(UTypamuu SJIEKTPUYECKOH CeTH Juisi OoOeclieueHus KauecTBa,
Ha/I&KHOCTU U S3KOHOMUYHOCTH JIEKTPOCHAOKEHUS IOTPEOUTEEH.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acTHUKaAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BICHIEr0 00pa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3yuyeHus AUCUUILUIMHBI O0YyYaroLIUiiCs NOJDKEH 00JalaTh CIelyroIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsMHU. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETCHIIMU KOMIIETCHIIMU JOCTHKEHHS] KOMIIETEHIIMU

IIK-3 Crocoben
NPUHUMATD y4acCTHE B
MIPOCKTUPOBAHUH
00BEKTOB

npodeccrnoHaIbLHON
[Ipodeccuonanbubie pod IT1K-3.J1.6 onpeaenseT napaMeTpbl FJIEMEHTOB
NEITEILHOCTH B

KOMIETEHIINU 00BEKTOB MpOodhecCuOHATBHOMN NeITeTbHOCTH
COOTBETCTBHUU C

TEXHUYECKUM 33aJaHHUEM
Y HOPMaTHBHO-
TEXHUYSCKOU
JIOKYMEHTalUen

ITK-5 Criocoben
MMPOBOAWTH aHAJIU3 U
KOHTPOJIb TIAPAMETPOB H
[Tpodeccuonanphbie | ycnoBuid paboThI

[TK-5.J1.5 ocyiiecTBIsET OLIEHKY TEKYIIETO U
IIPOrHO3UPYEMOT0 MIEKTPOIHEPTETUYECKOTO
pPEeXKHMMa SHEPTrOCUCTEMBI

ITK-5./1.6 ananu3upyert rpaduxu

KOMIIETEHIINH OTJIEIbHBIX .
AIIEKTPUYECKUX HArpy30K noTpeduresneu u
KOMIIOHEHTOB
., | ompenenser GakTOpbl, KOTOPBIE BIUAIOT Ha
JIIEKTPOIHEPrETUYECKOMN .
noTpebieHne 3JIeKTPUUECKON IHEPTHH
CUCTEMBI

2. Mecro nucnuIuIMHbB B cTpykType OIT
JuctumimHa MoKeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUU CIEAYIOIUX JUCIUTUINH:
— «OO01mas YHepreTuKay;

- ((SJ'ICKTp OTCXHHUKAN,

3HaHI/I$I, IMMOJIYYCHHBIC TIpHU H3Y4YCHHUU MaTcpualia ,Z[aHHOfI JUCHUIIINMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJB30BaTbCA IMPU N3YUCHUHN APYTIUX AUCHUILINH:
- ((SJICKTpI/I‘ICCKI/Ie CTaHIIMHU U IIOACTaHIIUN)),

— «OnekTpocHaOXKeHHE».




3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCTpaM) MpeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O6beM U TPYJAO0EMKOCTh AUCLUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Neb
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 6/ 216 6/ 216
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu ol ol
AyoumopHnuie 3anamus, BCETO vac. 85 85
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113), 34 34
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 95 95
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3au, OK3. JK3.
OK3.*%*)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCIUIUIAHEI TIO pa3/enaM 1 BUIaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUMILIUHBL, X TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6

Paznen 1. DHeprocucreMa u ee 3IEMEHTHI.

Tema 1.1. llenu u 3agaun Kypca. OCHOBHBIE MOHSTHS.
HoMuHaNbHbIE HATIPSIKEHWS. 8 30
Tewma 1.2. Kmaccugukanus 31eKTpHIecKuX CeTei.
XapaKTEepPUCTHKH OCHOBHBIX 3JIEKTPOIPUEMHHUKOB.

Pasnen 2. KoHCTpykTHBHas 4acTb BO3AYIIHBIX U
KaOeNbHBIX JIMHUHN 3JIEKTPONepeadn.

Tema 2.1. OcHOBHbIE CBeACHHA O KOHCTPYKIHAX 8 8 4 31
JIMHUH 3JIeKTpornepenay.

Tewma 2.2. ITapametpsr cxemsl 3amemienust JIOIL.
Tewma 2.2. MeTobl pacueTa ce4eHHH TPOBOJIOB.

Pa3,I[CJ'I 3. HpOGKTI/IpOBaHI/Ie QJICKTPUUCCKUX CUCTEM WU

ceTeil.

Tema  3.1. Ilapamerpsl  cXeMBl  3aMeEIICHUI

TpaHchOpMaTOPOB.

Tema 3.2. Boibop u mpoBepKa OCHOBHOTO CHJIOBOTO 8 12 3 34
000pyTOBaHUA.

Tema 3.3. Bujabl KoHpUTypaluu JIEKTPHUECKOM CEeTH.
Tema 3.5. Iloka3arenu kauecTBa dJIEKTPUIECKON
SHEPruu.




Paznen 4. Pesxumbl paOOThI 3JIEKTPUIECKOH CETH.
Tewma 4.1. Meronuka pacyera xenaeMoro ypoBHs
HanpsDKEHUS Ha IIUHAX TOTPeOUTENeH.

Tema 4.2. Meronuka pacueTa pexuMa Ipu 3aJJaHHOM
HaIpsHKEHUH B KoHIE M Havase JIDII. 10 14 10

Tema 4.3. MeTomuka pacdera pekuMma pabOTHI CETeH

Pa3HBIX HOMHUHAJIBHBIX HAIIPSKEHUH.

Tewma 4.4. MeTonbl U yCTpOHCTBA PEryIHPOBAHUS
HaIpsDKEHHUsI Ha IIMHAX I0TpeOuTeNeH.

Hroro B cemectpe: 34 34 17 95

Hroro 34 34 17 0 95

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCs B  HENOCPEICTBEHHOM  BBIIOJHEHUU
Oo0yJaromMMHUCS ~ OINpENEeNeHHBIX  TPYAOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [IUKIIa

Howmep pasznena Hassanue u conepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 DHeprocucTema 1 €€ 3J€MEHTHI.

Lemn u 3amaum kypca. OcHOBHBIE TOHATHS. HOMUHaIbHBIE HAMPSKEHUS.
Knaccudukanus >31eKTpUYECKUX CETel. DIEeKTpOdIHEpreThvecKas CcucreMa
KaK TIOJICUCTEMAa TOIUIMBHO-PHEPreTHUYECKOro Komiulekca. (OCHOBHBIE
TEPMHHBI U ONPEJENICHNs. XapaKTEPUCTUKN OCHOBHBIX 3JIEKTPOINPHUEMHHUKOB.
Knaccudukanust morpeduTesneii mo cTeneHu HaJeKHOCTH dIIEKTPOCHAOKESHHUSI.
Knaccugpukamus ~ snexkrpuyeckux  cereid.  IloHATHEe  HOMHHAIBLHOTO
HANpsDKEHUs. DJEKTPUUECKHE Harpy3ku: rpauky, CrocoObl 3aJaHus Mpu
pacuérax pexXKMMOB NIEKTPUUYECKUX CETEM.

2 KoHcTpyKkTHBHAs 4acTh BO3AYIIHBIX U KAOEJIbHBIX JINHUHN 3JIEKTPOIIEpEeIayn.
OcCHOBHBIE CBEACHMs O KOHCTPYKLHUSX JIMHUHM 3JIeKTponepenad. BekropHbie
muarpammbl  JIDII.  OcHOBHBIE DJJIEMEHTHI M 00IIas XapaKTePHUCTHKA
BO3AYIIHBIX JIMHUH 53JeKTpornepenaud. TpeOoBaHUs, NpeabsABIsIeMble K
KoHCTpyKuuu. [IpoBoaa, u3onduus, apmMaTypa U ONOpPbl BO3AYLIHBIX JTHHHUM.
KaGenbHble TMHUUN 3neKTponepeaayr. MeTopl pacueTa ceueHUil MpOBOIOB.
IIpoBepka 1Mo HarpeBy, MEXaHWYECKOM IMPOYHOCTH M JIONYCTUMOW MOTepe
HANPsSDKEHUS.

3 [TpoexkTrpoBaHue PIEKTPUUYECKUX CUCTEM U CETEH.

Cxempl 3aMelICHMsI W MapaMeTpbl JJIEMEHTOB JJIEKTPUYECKHX  CETEH.
[TapameTpsl cxembl 3amMenieHus: TpaHchopMaTropoB. (Cxema 3aMelICHUS]
JBYXOOMOTOYHOTO TpaHcpopmaropa. CXembl 3aMELIeHHS TPEeXOOMOTOYHOIO
TpaHcopmaropa U aBToTpaHchopmaTopa.

Br160p 1 mpoBepka OCHOBHOTO CHUIIOBOTO 000pYIOBaHHUS.

Bunel koHUrypanum 35eKTprUuecKoi CeTH.

[ToTepu MOLTHOCTH B DJIEMEHTAX IEKTPUUECKUX CETEH.

IToka3zaTenu KayecTBa JIEKTPUUECKON SHEPTUH.

4 PexumMbl paboThI 3JIEKTPUUECKOM CETH.

Mertonunka pacyera jKe1aeMoro ypoBHs HaIPsHKEHHs Ha IIUHAX MOTpeOUTeNen.
Meronuka pacdera pexuma IpH 3aJaHHOM HAINPSDKEHUM B KOHLE U HA4yallg
JIDII. Pacuer nuHMiI C ABYXCTOPOHHUM MUTAHHUEM.

Metoauka pacuera pexuMa  paOoTbl  ceTedl  pa3HbIX  HOMHHAJIbHBIX

6



HanpspKeHUH. MeToa BCTpEYHOTO PEryJIMPOBAHUSL.
MeTo/1pl U yCTpOWCTBA PETYJIMPOBAHUS HAPSKEHUS HA IIKMHAX MOTpeOuTeNeH.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne TeMbl TpaKTUYECKHUX Popmer TpynoeMKOCTb, |IPAKTUYECKOH |pa3ena
/o 3aHATHI TIPaKTHICCKIX (dac) MOJTOTOBKH, | JUCLIMII
atAThn (gac) JIUHBI
Cemectp 6
1 Ornpenenenue pereHue 4 4 2
MapaMeTpoB CXEMbI CUTYallMOHHBIX 3a/1a4
3amernienus JIDII.
2 Mertoapl pacuera penieHue 4 4 2
CCYCHHUI TPOBOJIOB. CUTYaIlMOHHBIX 3a/1a4
3 Onpenenenne pereHue 6 6 3
MapaMeTpoB CXEMbI CUTYallMOHHBIX 3a/1a4
3aMelIeHUs
TpaHCcPOpMaTOPOB.
4 [Torepu MouTHOCTH U perieHue 6 6 3
AIEKTPOIHEPIHHU B CUTYallMOHHBIX 3a/1a4
JTUHUSX U
Tpa"copmaTopax.
5 | Boibop panuoHanbHBIX pelieHue 6 6 4
otBerBieHui PITH CUTYallMOHHBIX 3a/1a4
TpaHCcpOpMaTOpPOB U
aBTOTpaHCHOPMATOPOB.
Bcero 34
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTh PUBEACHBI B TA0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaumenoBanne 1abopaTtopHbIX paboT TpynoeMKoCTS, | MPakTHHIECKOR | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 6
ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHUE 4 4 2
JIDI
ABTOMAaTHYECKUI BBOJI pe3epBa MUTAIOIIETO 3 3 3
MIPUCOSANHECHHUS
ABTOMAaTHYECKOE PETYTUPOBAHIE YACTOTHI 3 3 4
BpallleHUs CHHXPOHHOT'O TeHepaTopa
ABTOMAaTHUYECKOE PETYIUPOBAHUE 3 3 4
BO30Y KJICHHS] CHHXPOHHOTO TeHepaTopa
ABTOMaTHUYECKasi CAHXPOHHU3AIKS TeHEpaTopa 4 4 4
C CEThIO
Bcero 17
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4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOW PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

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

Tabmuua 7 — Buasl caMoCcTOsTeNIbHON PabOTHI U €€ TPYAI0EeMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
75 75
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyleMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka K MpoMexXyTOUHOU 10 10
atrecrauuu (ITA)
Bcero: 95 95

ma. 7-11.

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMmuXCcsl M0 JUCHUIUIMHE (MOAYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl IS CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MpHUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb NMevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomuectBo 3x3eMiutsipo

Mudp/ 5 B OUOMOTEKE
nonrorpagpuyeckas cCbuKa
URL anpec (KpoMme AIIEKTPOHHBIX
9K3EMIUIIPOB)
ISBN 978-5- | DnexkTposHepreTHdeckne  CHCTEMBl H  CETH 50
8088-1211-6 | [DnexkTpoHHBIN pecypc]: yuyeOHoe mocobue / B. O.
Mumnakos, O. S. Conenas, C. B. Comnensrii; C.-
[TeTep6. TOC. YH-T a3POKOCM. MPUOOPOCTPOCHHUS. —
OnekTpoH. TekcToBbie naH. — CII6.: M3a-Bo 'YAII,
2017. - 127 c.
ISBN 978-5- | OCHOBBI 3JIEKTPOCHA0KEHUS OOBEKTOB OTPaCid 50
8088-1213-0 | [DnexTpoHHBIN pecypc]: ydyeOHoe mocobue / B. @.
Mumnakos, O. S. Conenas, C. B. Comnensrii; C.-
[TeTepO. TOC. YH-T a3POKOCM. MPUOOPOCTPOCHUS. —
DneKkTpoH. TekcToBbie aaH. - CI16.: T'YAIIL, 2017. —
86 c.
ISBN 978-5- | DnekTpuyeckue CHCTEMBI M CeTH: yueOd. mocodue / 50
8088-1745-6 | O. 5. Conéunas, C. B. Conéuniii. — CII0.: T'YAII,

2022. - 79 c.




ISBN 978- ®equn B. T., ®aneesa, ['.A. [IpoextupoBanue
985-06-1597-8 | pactipenenuTeaIbHBIX ANEKTPUIECKUX ceTel
[DnexTpoHHBIH pecypc]: yueb. mocobue / T.A.
®daneera, B.T. ®demun; mnoxm o6m. pen. B.T.
®deauna. - Munck: Beicor. mk., 2009. — 365 c.: wi.
— Pexxum noctyna:

http://znanium.com/catalog.php?bookinfo=505813

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
https://lib.guap.ru/ bubimoreka I'YAIT
https://elibrary.ru/ Hayunas snekTpoHHas OMOIHOTEKA
http: www.gost-r.com/ CnpaBouHble MaTepraibl © HOPMaTUBHbBIE JOKYMEHTHI 110
NEKTPUYECKUM CHCTEMAM.
http: portal- VY4er noTpediieHns SHEPTUN U SHEPTOPECYPCOB.
energo.ru/articles/details/id/66

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHb mHpPOrpaMMHOTO 0OECHEUEHUs, HCIOJIb3YEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO Mpolecca M0 AUCLUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoliecca Mo AUCIUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuite 11.

Tabauna 11— Iepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

No HanmenoBanue coctaBHOM YacTu Howmep ayautopuun
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 MynpTumMeauiHAS JIEKUUOHHAS ay IUTOPHUS 21-21 BM, 21-18 BM
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http://www.ruscable.ru/

2 | KoMmmbroTepHbIii Kitace 31-04 BM

3 | JJaGoparopust 251eKTpOCHAOKEHUS 31-03 BM

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOYHOH aTTeCTaI[u
10.1. CocTaB OIICHOYHBIX CPEICTB/JS TPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCUUIUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXET UCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia PaKIep (bopup

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JIOTIOJHHUTENHHOW JUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKECHHUS C MPAKTUISCKOM
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CITEIMAIN3UPOBAHHBIX MOHITHH.

COTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
M0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJCCT CHCTEMOM CIICIMAIN3UPOBAHHBIX MOHITHIA.

«XOPOLIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOWU
JUTEPATYPHI;

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITHM.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIICCTBCHHBbIC  OIMMOKA W  HETOYHOCTH  IPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HalPaBJICHUY;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC IIOJIOKEHU;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

«HEYJOBJIETBOPUTEIIHHO
«HE 3aUTEHO»
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10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA HHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) ams sKk3ameHa npeicTaBiieHbl B Tadiumie 15.

Tab6muma 15 — Boripocs! (3agaun) 11s 2K3aMeHa

IlepedyeHs BOIPOCOB ISl K3aMeEHa

Kon
WHIUKATO

pa

Knaccugukarius 3J1eKTpUUECKUX CETEH.

CranaapTHBIN psil HOMUHAJIBHBIX HAIPSDKEHUH U Haubosble padbouune
3HA4YCHUS HAIPSLKCHUI.

Kaxkue O6biBatoT onopsl? VX Ha3HAUYeHHE.

B yem 3akirogaercs XxapaKTepUCTHKA paliOHa MPOSKTHUPOBAHUSI.

Kakne kiimMaTnyecKkue XapakTepuCTUKHU HYKHO 3HATh IIPU
IIPOEKTUPOBAHUH U JIJIS 4ero?

Bb100p HOMUHAIBHOT'O HAIPS)KEHUS CETH.

[TpuHIMIIBI COCTaBICHUS BAPHAHTOB KOH(MUTYpAIMH SJICKTPUUECKOM CEeTH.

Br160p ceuenuii mpoo1oB BJI MeTo0M S5KOHOMHUYECKHX TOKOBBIX
WHTEPBAJIOB.

Br160p ceuenuii npoBOIHUKOB IO HAIPEBY JIUTENbHO-10IY CTUMBIM
TOKOM.

10.

Bp100p ceueHuii npoBOIHUKOB IO JOIYCTUMOMN IOTEPE HAIPSKEHHUS.

11.

Knaccugukanus THHEHHBIX H30JISTOPOB, KX KOHCTPYKTHBHOE
VICIIOJIHEHHUE.

12.

Buapl nuHENHOM apMaTypsl, €€ Ha3HAYEHHUE.

13.

3alaHue HArpy3KHU IpHU pacy€rax peKUMOB.

14.

[IpencraBieHne reHepaTopoB MPH pacu€Tax YCTAHOBUBIIUXCS PEKHMOB.

TIK-3.71.6

15.

Cxewmbl 3amemenus BJIOIT u ux napameTpsl.

16.

Cxema 3amelieHus JByX0OMOTOYHOro TpaHchopMaTopa U €€ mapaMmeTphl.

17.

Cxema 3amernieHus: TpancopMaropa ¢ paciieruIeHHOW 0OMOTKOM U €€
napaMeTphl.

18.

Cxema 3amenieHus TpéxoOMOTOYHOro TpaHcopmaropa, e€ mapaMmeTpsl.

19.

Omnpenenenue MOTeps MOIHOCTU B TPEXOOMOTOYHOM TpaHcopmarope u
aBTOTpaHchopmarope.

20.

OcoOEHHOCTH pacqéTa PEKUMOB B OJTHOPOAHBIX DJICKTPUICCKUX CCTAX.

21.

ITpuBeaeHHas 1 pacu€THas Harpy3Ka ysia.

22.

CxeMblI 2JIEKTPUUECKUX CETEH.

23.

PacuéT pe’kMMOB Pa30MKHYTBIX CETEH MO JaHHBIM «HAYaJIady.

24.

PacuéTt KoIbIIEBEIX CETEM.

25.

Pacuér pe:kMMOB CeTel ¢ IBYXCTOPOHHUM ITUTAHUEM.

26.

Pacuér cereii ¢ PA3JIMYHBIMHA HOMHWHAJIbHBIMU HAIIPAXKCHUAMMU.

217.

OHpCIleJ'ICHI/IC IMNOTCPb MOIIHOCTH B IIByX06MOTO‘-IHOM TpaHC(I)OpMaTOpC.

TK-5.71.5

28.

Onpenenenne HauOOJIbIIEH TOTEPU HANIPSIKESHHUSL.

29.

Omnpenenenne HaIPsKEHUS. HA CTOPOHE HU3LIETO HAIPSHKEHUS
MOJICTAHIIMH C IBYXOOMOTOYHBIMU TpaHC(HOpPMATOPAMH.

30.

OmnpeneneHre HATPSDKEHUS HAa CTOPOHAX CPEJTHETO W HU3IIETO
HANPSDKEHUH TIOJICTAHIINK ¢ TPEXOOMOTOYHBIMU TpaHC(hOpMaTOpaMu U
aBTOTpaHchOpMaTOpaMH.

31.

PerynupoBanue HanpspkeHus ¢ momomisto PITH Tpancdopmaropos u
JIMHEUHBIX PEryJsiTOPOB.

32.

Br160op orBerBienuii PITH B 1ByX0OMOTOYHBIX TpaHC(hOpMATOpPaX.

33.

Br16op otBeTBnenuii PITH B TpexoOMOTOYHBIX TpaHChoOpMaToOpax.

TIK-5.]1.6
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34.

Br16op orBerBienuii PITH B aBTOTpanchopmaropax.

35.

CnocoObl MPUCOSTMHEHHMSI TIOJICTAHIIUN K SJIEKTPUYECKON CETH.

36.

CXeMbl AIEKTPUYECKUX COETMHEHUN TIOJICTAHIUH.

37.

PacueT 31eKTpu4ecKrx Harpy30K ¢ IOMOIIbIO BEPOSITHOCTHBIX
XapaKTEPUCTHK.

38.

TexHnYecKnX aHaIu3 BApHUAHTOB KOH(i)I/IpraHI/II/I CCTH.

39.

Pacuer noTephb 2IEKTPO3HEPTUU.

40.

bajiaHcoBBIM pacyeT KOMIIEHCALUU PEAKTUBHON MOILHOCTH.

41.

Bb160p KOMIIEHCHPYIOIIUX YCTPOICTB METOA0M IOTIEPEHUHOM
KOMIICHCAIINH.

42.

Bb160p unciia u MOITHOCTH CHIJIOBBIX TPaHC(HOPMATOPOB.

43.

CxeMbl pacnipeieIuTENbHbIX YCTPOMCTB MOACTAHLIUH.

44.

B 4em 3akiarouaeTcs aHaau3 PEKHUMOB, 1 C KaKoH LEJIbI0 €ro IIPOBOJAT.

45.

BceTpeunoe perynupoBaHue HapsiKEHUsI.

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

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

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

Kon
WHJIUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypcOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUS KYpPCOBOH pabOThI

Ne /i [TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
~ KypcOBOH paboThI
Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO
BOHpOCI)I A OpPOBCACHUA HpOMe)KYTOqHOﬁ arreécrallun B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 ITokazarens kadyecTBa aekTpo3Heprun cornacHo I'OCT IK-3.]1.6
2 Kakne mnposepkn BbemonHsorT mia BJIDII mpu  mpoekTupoBaHMH
ANEKTPUYECKOM ceTu?
3 B kxakux ciaydasx JIDII BEINONHSIOT ABYXLIETTHBIMUA?
4 VYKakuTe METO/Ibl pacyeTa pexumMa padoThl HJIEKTPHUECKON CEeTH.
5 Kaxk Ha3bIBaeTcs mapaMeTp, MOKa3bIBAFOIIMMI BO CKOJIBKO pa3
noTpeOIeHHOE KOIUYECTBO FIEKTPOIHEPTHH MEHBIIIE TOTO KOJIMYECTBA,
KOTOpOe ObLI0 OBl MOTPEOIIEHO, €CIIU OBbl Harpy3Ka JNEKTPOYCTaHOBKU
BCE BpeMsi Obljla MAKCUMaJIbHOM?.
6 DIJIEKTPONPUEMHHKH C PE3KOMIEPEMEHHOMN TOJTYKOBOM HArpy3KOu IK-5.11.5
CO3/1aI0T B CETH...
7 B dewm 3akmmrouaercs 3a1adya KOMIIEHCAIIMUA PEAKTUBHOM MOIIIHOCTH?.
8 Meroasl pacué€ra MoTeps dJIEKTPOIHEPTUU
9 Buapl perynupyromux ycTpoicTB Ha TpaHcpopMaTopax
10 OCHOBHO¥ 11eNIBIO pacyeTa pexXKUMOB pabOTHI JEKTPUIECKON CeTH

SABJIACTCA
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11 B kakux ciayuasx JIOII BEINOIHAIOT ABYXLIETTHBIMU? MK-5.1.6
12 Anrebpanueckas CyMMa NPUBEIEHHOM Harpy3Kd U IOJIOBUH 3apsIHBIX
MotHoctei JIOII, nmpucoequHEHHBIX K LIMHAM BBICHIETO HAIpPsDKEHUS
I1C, Ha3wiBaeTcs

13 K npocThIM 3aMKHYTBIM CETSIM OTHOCATCS

14 [TonoxuTenpHbIe OTKIIOHEHMSI HANIPSKCHUS IPUBOIAT K:

15 Ot yero HaIPSIMYIO 3aBUCUT BEJIMYHMHA MMOTEPh AIEKTPOIHEPTUH?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYaIOUIMXCS 3a04HON (HOPMBI
00y4eHus1, IpeIcTaBlIeHbI B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEICIIONINE  MPOLEAyphl  OICHWBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpPYOIUX MOPSIAOK U IHPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalui 00ydaromuxcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCIHUIIIIMHBI

11.1. Meronuyeckue ykazaHus A OOy4yarOIIMXCsl 1O OCBOEHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
IyOOKOe U SICHOE HU3JIoKeHHEe ydeOHoro marepuana. HasHaueHue COBpPEMEHHOH JEKIUU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [O3HAHUS, HOBEHIINX
JOCTIDKEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JEKIUs BBINOIHAET METOJI0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpMAMOHHYIO0 (pyHKUMHU. JIeKIHs pacKkpbplBaeT MOHATHIHBIN anmapat
KOHKPETHOU o0yiacTH 3HaHus, €€ mpoOsieMbl, AaeT LeIbHOE MPEACTaBICHUE O JUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMH.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYaIOIMMUCS JIEKIIMOHHOTO MaTepHraa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKON K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMKaiiue rojsl;

— HayuyuThCsl METOJUYECKH oOpadaTbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICTH H
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHIA.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JAEMOHCTpPAlMEl  CIIAiIOB U
UCTIOJIb30BAaHUEM DA3aTOYHOTO MaTepuajia IpH TNPOBEIECHHUH KOPOTKUX JHCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHUK 110 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIIMOHHOIO MaTepuaa:

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEIISIETCS LEIIEBOW YCTAHOBKON K KaXK10M KOHKPETHOU TEME;
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— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENOJaBaTeiIeM;

— pa3BuUTHE NPOPECCHOHANBHO-JENOBBIX  KayecTB, JIOOBM K IMpeAMETy H
CaMOCTOATEIBHOIO TBOPYECKOTO MBIILITICHUS.

— TOsBJIIEHHE HEOOXOAMMOT0 UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— IIOJIyYeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKUM U O
IIPOTHO3€ UX Pa3BUTHs Ha OV KaMIINe TO/Ibl;

— HayuduTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATh IJIaBHBIE MBICIH U
MIOJIOKEHUS, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HMX B  Pa3iIU4HBIX
bopMyITUPOBKaXx);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIeKIMOHHBI ~MaTepual MOXKET COIPOBOXKIATbCA JEMOHCTpalUMed CIIAalI0B U
UCIOJIb30BAaHUEM Pa3/laTOYHOI0 MaTepuaja IpU IMPOBEIEHUH KOPOTKMX JHUCKycCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npeaocTaBiIeHHs JEKIIMOHHOIO MaTepuaa:

- BBEJICHUE B Pa3/ell;

- 3HAKOMCTBO C OCHOBHBIMU IIOHSTHUSMY;

- U3y4yeHue npoOseM 1o TeME pas3ziesia U U3BECTHBIX CIIOCOO0B UX PELLIECHUS;

- 00Cy’KIeHHe, OTBETHI Ha BOIIPOCHI.

11.2. Meroauyeckue yKazaHus IS OOYYAIOIIMXCS MO MPOXOXICHUIO TMPAKTHUECKUX
3aHATUI

[IpakTueckoe 3aHATHE SABISICTCS OJHOM W3 OCHOBHBIX (DOPM OpraHuszanuu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOTHEHUN 00y4aloIUMUCS MO/ PyKOBOJICTBOM MperoaaBaTens
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C 1EJbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOM
JTUCIUILIAHBL, TPUOOPETEHUsI YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JEITEILHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JJIsI 00YUAIOIIEroCs SBJISIETCS MPUBUTHE 00YUYaIOIIIUMCS
YMEHUI U HAaBBIKOB NMPAKTHYECKOM JIEATEIbHOCTH MO U3y4aeMOM AUCIUIUIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYaAIOIIUMCS MPAKTUYECKUX 3aHATHMN:

— 3aKkperuieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUM TPH PEIICHUU
KOHKpPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENTbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJCHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHs] KOHKPETHOH y4yeOHOM
JIUCILHUIUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIONYYEHHBIX 3HAHUM IS
BBLITTOJIHEHHS 3aJTaHUI;

— ofecrnieueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHON M WHIMBUAYATbHOH (opM
00y4eHwusI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM
Ha npaktruueckux 3aHATHSIX MPEAyCMAaTPUBAETCS MPOBEIACHUE PACUETOB MO TEMAaTHUKaM

JAUCIMITIIIMHBI, O6cy)KI[eHI/IC BapHUaHTOB PpPCHICHUSA paCCManHBaCMOﬁ HpOGJ’IeMLI n 3ajJa4u,

OIICHKA PallMOHAJIbHOCTH UCIOJIb30BaHMUs BEBIOPAHHOTO PELIECHUSI.

C uenbio pa3BUTHS TBOPUYECKHUX HABBIKOB Yy CTYACHTOB MpPH H3YYEHHHM JaHHOU
JTUCIUIUIMHBL ONpEJeNieH NepedeHb TeM Hay4YHO-HCCIIEOBATEIbCKUX paboT U pedeparoB Mo
HaubOosee MpoOJEMHBIM 3aJadyaM M BOMNpPOCAaM TEOPETHUECKOr0 W MPaKTUYECKOro IiaHa
(BeImatOTCS HAaMOOJIEe OJTAPEHHBIM CTYICHTaM):

— ocoOble pexumbl B 99C U ux aHanus. VICTOYHHMKH, BBI3BIBAIOLINE OCOObIE PEKUMBI B
ANEKTPUYECKOM CETH;
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— MEePBUYHOE, BTOPHYHOE ¥ TPETUIHOE PETYTUPOBAHHS YaCTOTHI,

— MPOTUBOABAPUITHBIC MEPOTIPUATHUS TPU CHIDKEHUH YaCTOTHI B DJIEKTPOIHEPTETHUECKUX
CUCTEMaX;

— BIHSHHE PEXUMOB paboOThl moTpeOuteneid Ha ¢GopMupoBaHHE TpaduKOB
IIEKTPUIECKUX HATPY30K MOJICTAHIIHIH;

— OayraHcoBast 3a71a4a KOMITCHCAIIUY PEAKTUBHOW MOIIHOCTH.

11.3. Meronuveckue ykazaHus il OOYYarOIIMXCS MO BBIMOJHEHUIO JTAOOPAaTOPHBIX
pabor

B xozme BbImoNHEHHS Ja0OpPaTOpHBIX pabOT OOyYaromMics MOJDKEH YIriayOuTh U
3aKpeNUTh 3HAHMS, NMPAKTUUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKOH M TEXHHUKOH
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHON XapaKTEPUCTHKONH OO0y4aromerocs.
Beinonnenue n1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue 51abopaTopHBIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3Y4YEHUs] JUCLUIUIMHBI, ONpENesseMOll Y4YeOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIluM pelIeHue CIeIy0IINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUILINHBI,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYYEHHBIX Ha
JEKIMX;

— IoJIyueHHe HOBOW MH(OpMAIMK 110 U3y4aeMOH JUCLHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00paTOPHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHEIX padoT
1. I[IpuctynaTh K paboTe MOKHO TOJIBKO MOCIIE 03HAKOMIIEHHUS C paOOYUM MECTOM.

2. Ilepen cOopkoii cxem yOeauThes B TOM, UTO JJabopaTopHOEe 000pyI0BaHNE OTKIFOUEHO
OT UCTOYHUKA TUTAHUSI.

3. Tlepen BKJIOYEHWEM CXEMBI yOEIWTHCS B TOM, YTO BCS BKIIOYEHHAss B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKH U JIp.) HAXOAUTCS B HCXOTHOM TTOJIOKEHUH.

4. Tlpu BKJIIOYEHUM M B MPOLIECCE PEryJIMPOBAHUS CIEIUTDH 3a MOKAa3aHUSMH OCHOBHBIX
HU3MEPUTENbHBIX TPHOopoB (1udpoBoii octriorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIIATH 6€3 MPUCMOTpa pabodee MecTo, KOTOPOE HaXOUTCS
10J1 HAIIPSDKEHHEM.

6. He xacaTbcsi HEM30JIMPOBAHHBIX YacTel MPUOOPOB M anmapaToB, KOTOPbIE HAXOMIATCS
TI0]T HATIPSDKEHHEM.

7. K naGopaTopHBIM 3aHATHSM JIOIYCKAIOTCS TOJBKO T€ CTYISHTHI, KOTOPHIE YCBOWIIH
npaBuiia 6€30MacCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOJIHSAIOTCS OpUTa ol CTYJICHTOB B COCTaBE HE MEHEEe JIByX
YeJIOBEK.

9. Kaxnaplif CTyA€HT JOJDKeH MOJArOTOBUThCS K JabopaTopHoil paGote. Ilpu
HEI0CTaTOYHOM MOATOTOBKE CTYIEHT HE JIOIYCKAEeTCA K €€ BBIIIOJIHEHUIO.

10. CoOpannHas cxemMa W HamUCaHHAas MporpaMMa JODKHAa OBITh IPOBEPEHA
npernojaBaTesieM, KOTOPbIH Mocie MPOBEPKH JAeT pa3pellieHre Ha MPOBEICHHUE OMBITOB.

11. Tlepen BKJIIOUEHUEM CXEMBI CTYJIEHT, MPOU3BOASAIIUN JaHHYIO OINEpalHIO, TOJIKEH
peayNpeanTh YWICHOB CBOEH Opuraasl 00 3ToM dpazoit «HaunHaem sKciepuMeHT».
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12. Tlocne BKIIOYEHUST CXEMbI 0€3 3amucCH TMOKa3aHWi TPUOOPOB TIPOBEPACTCS
BO3MOXHOCTH BBITIOJTHEHHUS JIAOOPAaTOPHOW PabOThl BO BCEM 33a/JIaHHOM JIMANa3oHE U3MEHEHUs
XapaKTePUCTHK M MoKa3aHui. TOJBKO Mociie 3TOro MpUCTynaT K padore.

13. Pe3ynbTaThl M3MEpEeHHH IO KaXKJI0W XapaKTEPUCTHKE JOJDKHBI OBITh IPOBEPEHBI
IIPEI01aBATEIIEM.

14. Bce nepexiroueHHs B CXeMe€ M €€ OKOHYaTeldbHas pa3dopka Jenaercs TOJbKO C
paspelieHusi IpenojgasaTens. B cioyyae HEBEpHOCTM IOJIYYEHHBIX JaHHBIX paboTta
IIEPEEIIBIBACTCS.

15. Tlocne nepexiitoueHHst cxeMa J10JIKHA ObITh IPOBEPEHA IIPENOJaBaTEIIEM.

16. B ciiyyae BO3HMKHOBEHMsI aBapUWHON cuUTyauuu (IOSIBJIEHHE JbIMa, 3alaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, MCKphl M Jp.) Ha paboyeM MecTe HEOOXOOUMO HEMEIJICHHO
OTKJIIOYHUTH CXEMY OT HANpPsDKEHUS U COOOMIMTH 00 3TOM COOBITHH IpernoaBaTesto 0e3 Jo0bIx
U3MEHEHUH B cxeMe. BMecTe ¢ npenoaBaTesieM HaJ0 HAlTH IPUYKUHY aBapyuu U YCTPaHUTDH €e.

17. CtyneHt noymkeH OepexHo oOpalaTbes ¢ IPeAoCTaBIsieMbIM eMy 000pYJOBaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeIlaeTcs AejaTh HaAIIUCH MEJIOM, KapaHJallloM U YEPHUIAMHU.
Henp3s 3arpoMoskaate pabouee MecTo NpubOpaMu U anmnapaTaMy, KOTOpbIE HE MCIIOJIB3YIOTCS B
nabopaTopHOil paboTe, OCTaBJIATh HA HUX KHUTH, TETPAIU U Ip. IPEAMETHL.

18. K creayromeMmy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET TIO0
npebIAyIIeH JIa00paTopHOl paboTe B COOTBETCTBUHU C YCTAHOBICHHON (OPMOIi.

Crpykrypa 1 dhopMa oTdera o JabopaTropHoil pabore
B oruere 006s3aTenbHO AOMKHBI OBITH OTpPa)XKEHBI CleAyromme pasnensl: «Ha3Banue»

«llenp pabotery, «Conepkanue paboTey, «CxeMbl UCHBITAaHUNY», «Pe3ynbTaThl U3MEpPEeHUN U
BBIUHCIICHHI», «AHAIN3 TOJYyUYEHHBIX XapaKTEPUCTUK M KpaTKWE BHIBOIBI». B cocraB oTdera
MOTYT OBITh BKIIOUCHBI JIPYTHE pa3Jelibl, KOTOPHIC YUYUTBHIBAIOT CHENU(DHUKY BBIMOITHICMON
nabopaTopHoi paboThI (POTO IKCIIEPUMEHTOB, TPOTPAMMHBIN KO U Ap.). HeoOxonumpie cXxemsl,
PUCYHKH W TpapUKd MOXKHO YEPTHTHh KapaHIamioM JHOO C HCIOJIh30BAHHUEM CIEIHMATbHBIX
MPOrPaMMHBIX IPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanusa kK 0dhOPMIICHHUIO OTUETA O JIADOPATOPHOI padboTe
Pe3ynbpTaThl BBIMOMHEHHBIX J1a0OpaTOPHBIX padbOT, OPOPMISIIOTCS B BHAE OTYETa IO

oHOMY 00pasiy. OTUeT MUIIyT C OJIHOM CTOpOHBI TucTa Gpopmara A4 (pazmepom 210%297 mm).

OcHOBHEBIE HaAIIMCHU BBIIIOJIHAKOT B COOTBETCTBUU C FOCCTaHI[apTOM.

Bce BbImoMHEHHBIE U TOITMCAHHBIE PYKOBOJAUTENIEM OTYETHI 11O JTAOOPAaTOPHBIM paboTam
CKJIQIBIBAIOT B JIOTHYECKOI IOCIEN0BaTeIbHOCTH U OpommnopyioT. [Tpn GonpmioMm koiudecTse
cTpaHull (OoJiee JEcsITH) COCTABISIOT COJIEpKaHHWE OTYETa, KOTOPbIM pa3MmelnarT B aabbome
10CJ€ TUTYJIBHOTO JHcTa. TUTYIBHBIN JHMCT JODKEH MMETh Haamuch <« KypHan nabopaTopHBIX
pabot (oT4eThl)» ¢ pamMuIHel pyKOBOIUTENS (IIPEo1aBaTelb) U UCTIOIHUTENS (CTYICHT).

11.4. Meroanueckue yKa3aHus JUTSE o0yJaromuxcs (0] MPOXOXKICHHUIO
CaMOCTOSITENIbHOM pabOTHhI

B Xxoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, O0OYUYAIOUTUIICS BBIMOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IpPEIOAaBareis, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.

B mporiecce BBITOTHEHUS CaMOCTOSTEIBLHON pabOTHI, y o0ydaromerocss GopMUpPYETCs
1eecoo0pa3Hoe TUIAHUPOBAHUE PabOUero BPeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMAaTH3allMHM MPUOOPETaeMBIX 3HAHWH, 00eCreYrBaeT BBICOKHI
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YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHUs, TOMOTaeT IIOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00yyJaroumxcsi, siBISI0TCS:

—  y4eOHO-METOJJMYECKUI MaTepuall 1o JUCIUILIHHE.

11.5. Meroanyeckue ykazaHus s OOydYarOHIMXCS IO HPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUU
00yu4aroIuxcs, OCYLECTBIAEMOIO B TEYEHUE CEMECTpPa C LEJbI0 OLEHUBAHUSA XOAa OCBOCHUS
JUCLUIUIAHBI.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOW aTTECTAllMU OCYLIECTBIISETCS B
cOoOTBeTCTBUM C TpeboBaHusMu [lonoxkenuit «O TekylieM KOHTpOJE YCIEBAEMOCTU U
IPOMEXYTOUHON arrectauuu cTylaeHToB ['YAII, oOywarommxcs MO HPOrpaMMbl BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.

IIpoBenenue TeKyero KOHTPOIIs yCIIEBAaEMOCTH OCYILIECTBIISIETCS C IIOMOILBIO BOIIPOCOB
JUIsL TECTOB, NpPUBEIACHHbIX B Tabmuue 18. OueHMBaHUE TEKYIIEro KOHTPOJISI YCHEBAEMOCTU
OLICHUBAETCA IO CUCcTeMe 3a4der/ He 3aueT. [loNOoKHUTeNbHBI pe3yNbTaT TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH JIa€T CTYJCHTY JOMOJHUTENIbHBIA Oail Npu MNPOBEICHUHM IPOMEKYTOUHOU
aTTECTallUU.

11.6. Meroauyeckue yka3aHus i1 00yJarOMUXCs IO MTPOXOKIACHHUIO TPOMEKYTOIHOM
aTTeCTaluu.

[IpomexyTouHas  arTecranus  OOydalOIIUMXCSl  NpEeAycMaTpUBAaEeT  OLIEHWBAHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX Pe3yJIbTaTOB 00yueHHs 1o aucuuruinHe. OHa BKIIIOYaeT B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHMM, TOJYYEHHBIX OOYyYalomUMCS B TIpOIECcCe
M3Y4YEeHUs BCEM NUCUUIUIMHBI WM €€ 4acTH, HaBBIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
Nepuoj, HSK3aMEHAIlMOHHOW CECCHMM U 3aBEepIIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTIIMYHOY,
«XOPOILOY», «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY.

CucremMa OLEHOK IpH MPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYIIECTBISETCS B
COOTBETCTBUM C TpeboBaHusMH [lonokenuit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
POMEXYTOUHON arrectauuu cTylaeHToB ['YAII, oOywarommxcs MO MOporpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AID».

[IpomMexyTouHas aTTecTalMs OLEHUBAETCS 110 pe3yIbTaTaM TEKYIIETr0 KOHTPOJIS YCIEBAEMOCTH.

B cjIy4dae, €CJId CTyACHT 110 yBa)KHTCHBHOﬁ MMPUYIKUHE HC BbBIITOJIHUJI TpCGOBaHI/IH TCKYIICTO
KOHTPOJIA, MY INPCAOCTABIIACTCA BO3MOXKHOCTD CAaTh 3aJ0JIZKCHHOCTU 110 IMMPOITYIICHHBIM
TEMaM. d)opMa MMPOBCACHUA HpOMC)KyTO‘-IHOﬁ aTTeCTallui — IIMCbMCHHAs.
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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

Ionmmuce
3aB.

kadempoit
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