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AHHOTaNINA

JucuumnuHa «ONEeKTPUYECKUE CHUCTEMbl M CETH» BXOAUT B 00pa30BaTElIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUsl — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnenuainbHoctd  13.03.02  «OnekTposHepreTika ¢ 3JEKTPOTEXHUKA»  HAIPaBICHHOCTH
«QnexTpomexanukay. Jucrumninnna peanusyercs kadeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BHIITYCKHUKA CIIETYIOIIUX KOMIIETEHIIUHI!

ITK-1 «CriocoGHOCTh Y4acTBOBATh B IPOCKTUPOBAHUH HIIEKTPOTEXHHUECKUX CUCTEM U UX
KOMITOHEHTOB)»

IIK-3 «CrnocoGHOCTh yd4acTBOBATh B OKCIUTyaTallUd DJIEKTPOIHEPTETHUECKUX U
INEKTPOMEXAHUYECKUX CUCTEM M KOMILJIEKCOBY

ConepxaHue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBS3aHHBIX C HM3YYCHHUEM
(bU3HUKH POLIECCOB, TPOTEKAIOIIUX B 3JIEKTPOIHEPTrETHUECKUX CHUCTEMaX U CETAX IpH Ieperaye
U pacupelielieHUH 3JIEKTPOIHEPIUHU, 3aKOHaX IOCTPOEHUS AJIEKTPOIHEPreTUYECKUX CUCTEM U
yIOpaBiIeHUS UX peKUMaMu, OOecreYeHHeM KadecTBa, HaAEKHOCTM U SKOHOMHYHOCTH
AIIEKTPOCHAOKEHHUSI TOTPEOUTEIEH.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TpoIiecca: JEKIHH, JTadopaTopHble paboThl, MPAKTUYECKHUE 3aHATHS, CEMHHApHI,
camocTosTeNbHas paboTa 00yJaromerocs.

[TporpaMMo#l TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOIINWE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs M0 AUCIHUILUIMHE «PYCCKUN»
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1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO AUCIUILTHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
OCHOBHOM IIEJIbIO M3YYEHHS TUCHUIUIMHBI SBISEeTCS (OPMHpPOBAHHE y CTYACHTOB 3HAHUU O
(du3HKe MPOIEeCCOB, MPOTEKAIMINX B AJIEKTPOIHEPTETUICCKUX CUCTEMAX M CETAX IPH IMepenade
U pacrpeiesieHuu IJIEKTPOIHEPIUH, O 3aKOHAX MOCTPOCHUS IJIEKTPOIHEPreTUUECKUX CUCTEM U
VIOpaBICHUS WX peXUMaMH, 00 OOECredeHWH KauecTBa, HANEKHOCTH U SKOHOMHYHOCTHU
3JIEKTPOCHAOKEHHUSI TOTpeOUTEIECH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS O AUCHHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUIICS NOJDKEH 00JanaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 4acTsMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI ¥ UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koxa u HanMeHoBaHMe HHANKATOPA
KOMITETCHITHT KOMITETCHIINH JOCTHKCHHS] KOMIIETEHITUN

I1K-1.3.1 3HaTh OCHOBHBIE TpEOOBaHUS
IIPOMBIIIJIEHHON 0€30MacCHOCTH, OKapHOU U
B3pbIBOOE30MACHOCTH, OXPaHbI TPYyIa

ITIK-1 CnocobHoCTh [1K-1.Y.1 ymeTh BBINONHATH COOp U aHATIU3

y4acTBOBaTh B JTAHHBIX JJIS1 IPOEKTUPOBAHMS, COCTaBIIATh
[TpodeccuonanbHple | MPOEKTUPOBAHUU KOHKYPEHTHO-CIIOCOOHBIE BapHaHThI
KOMIIETEHIIUU AJIEKTPOTEXHUYECKUX TEXHUYECKUX pellIeHU

CHUCTEM U UX I1K-1.B.1 Bnaners ocHoBaMu ()OpMUPOBAHUS

KOMIIOHEHTOB TE€XHUKO-3KOHOMHYECKOT0 0O0CHOBAaHUS

nokazaresnei 3 (HEeKTUBHOCTH
AIIEKTPOIHEPTETHYECKUX U
SJICKTPOMCXAHUYCCKHUX CUCTEM U KOMIIJICKCOB

[1K-3 CriocobHOCTE
y4acTBOBaTh B

JKCILTyaTaluu I1K-3.3.1 3HaTh npaBuiIa ¥ HOPMATUBHbBIE
[TpodeccuonanbHble

AIIEKTPOIHEPTETUYECKUX | IOKYMEHTBHI 110 KCIUTyaTalluu
KOMIIETEHIINH

" AJIEKTPOTEXHUYECKOT0 000py10BaHUS

SJICKTPOMCXAHUYICCKUX
CHUCTEM U KOMIIJICKCOB

2. Mecro nucuumianssl B cTpykrype OI1
JucuumnimHa MoXeT 0a3upoBaThCS Ha 3HAHUX, paHee MIPHUOOPETEHHBIX 00y4YarOUUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLIUTIINH:
— OO1mas sHepreTuKa,;
— DJEeKTpUYECKHEe MaITUHBI,
— OKCHEepUMEHTAIBHBIE METO/IbI UCCIIEIOBAHNMN.
3HaHUS, TOJIyYEHHBIE TMpPH M3YYEHHM Marepuaja JaHHOM JUCHUIUIMHBI, HMEIT Kak
CaMOCTOSITEJIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:
— KouctpynpoBanue, pacueT W OPOEKTUPOBAHHE  JJIEKTPOMEXAaHWYECKHUX U
AIIEKTPO3HEPTETUYECKUX YCTPOUCTB;

— DJeKTpoCcHa0X)EHHE.

3. OO0BEM H TPYTOEMKOCTh JUCIUILTAHBI
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Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIbHBIX BHUIOB y4eOHOI
paboTHI 1O TUCIUIUTHHE (M pacmpeieIieHne dTOW TPYJOEMKOCTH 10 CEMeCTpaMm) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nog
1 2 3
Oobwan mpyooemKocmp oucCyuUnIUHbLL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmu4ecKkoil n0020mMo6Ku 30 30
AyoumopHhuie 3anamus, BCETO vac. 50 50
B TOM YHCIJIE:
nexuu (JI), (gac) 20 20
npaktudyeckue/cemunapckue 3ansrus  (113), 20 20
(gac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
CamocmoamenvHnas paboma, Bcero (4ac) 31 31
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cewmectp 8

Pa3znen 1. OHeprocucrteMa u ee SIIEMEHTBHI.

Tema 1.1. Henu u 3agaun kypca. OCHOBHbIE TTOHATHSI.
HomuHaneHble HaNpsDKEHUS. 4 4 2 6
Tema 1.2. Kimaccudukaius SIEKTPUYECKHX CETEH.
XapakTepHUCTHUKH OCHOBHBIX JIEKTPONIPHEMHHKOB.

Pazmen 2. KoHCTpykTHBHass 9acTh BO3 JYIIHBIX H
KaOeNbHBIX JIMHUH 3IIEKTpoepeadn.

Tema 2.1. OcHOBHBIE CBeACHHS O KOHCTPYKIIHSX
JIMHUN 3JeKkTponepenady. BekTopHble auarpammsl 4 4 2 6
JIOIL.

Tema 2.2. Pacuet ceyeHui! MpoBOJIOB MO JOMYCTUMOM
MOTepe HAIPSHKCHUS.

Pasznen 3. IlpoekTHpoBaHHE 3IIEKTPO-IHEPTETHUECKHX|
CHCTEM H CETeH.

Tema  3.1. Ilapamerpsl  cxemMbl  3aMeLICHHS 4 4 2 6
TpaHc(popMaTopoB.

Tema 3.2. CxeMmMbpl 3aMelleHHs M ApaMeTphl
IEMEHTOB WIEKTPUUECKHX CETEH.




Paznen 4. OHeprodpPeKTUBHOCTH
3IEKTPOIHEPTETHIECKUX CUCTEM.

Tema 4.1. [loTepn MOITHOCTH W DJICKTPOSHEPTHH B
3JIEMEHTaX CeTH.

Tema 4.2. BamaHc MOIIHOCTEH B 3HEPrOCUCTEME.
MeTo1p1 peryTupOoBaHus HAIPSHKCHHUS.

YerpoiicTBa peryaupoBaHysl HANPSKEHUS

Tema 4.3. PerynupoBaHue YacTOThl M aKTHBHOH
MOIITHOCTH B dHEprocucremMe. BripaboTka peakTHBHOI
MOIIHOCTHU renepaTopamu IC.

Paznen 5. Pacuer peskMMOB 3JIEKTPUYECKUX CETEN.
Tema 5.1. Pacuer ceTeit o moTepe HaNPSHKCHIS.
Tema 5.2. PacueT pe:KMMOB 3aMKHYTBIX CETEH. 4 4 2 6
Tema 5.3. DKOHOMHYHOCTH PEKUMOB MEKTPUUECKHUX
CHCTEM.

Uroro B cemectpe: 20 20 10 31

Hroro 20 20 10 0 31

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHECHUU
Oo0y4JaromMMHUCST ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKIWH, CBSA3aHHBIX C  Oyaymiei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena Ha3zBanue u cojepkaHue pasielioB U TEM JICKIIMOHHBIX 3aHSATHH
1 DHeprocucTemMa 1 €€ JIEMEHTHI.
Ilenu wu 3amaunm  kypca. OcHOBHble TOHATHS. HomuHaNbHBIE
HaIpsDKEHUS. Knaccudukamus DIIEKTPUUECKUX ceTen.

DNeKTpoIHepreTuyeckas cucreMa Kak II0JICUCTeMa TOIUIMBHO-
SHEPTCTUUCCKOTIO KOMILICKCA. OcHOBHEIE TCPMHHBI U OIPCACICHUAA.
XapaKkTepUCTUKU OCHOBHBIX 3JIeKTponpueMHHKoB. Krnaccugukarus
noTpeduTeneil 1Mo  CTENEeHU HAAEKHOCTU  DIIEKTPOCHAOKEHHMS.
Knaccugukanus snextpudeckux ceteid. IloHsATHE HOMUHAIBHOTO
HAIPSOKCHUA.

2 KoHCTpykTHBHAs ~ 4YacThb  BO3AYIIHBIX M KaOENbHBIX  JIMHUM
JIIEKTPOIEPENAYH.

OcHOBHbBIE CBElIEHUS O KOHCTPYKUUSAX JIMHHUK DJIEKTpoIlepenay.
Bekropusle guarpammbl  JIOII. OcHOBHBIE 37eMEHTHI U 00IIas
XapaKTepUCTHKA BO3JYLIHBIX JIMHUH 3JeKkTponepenaun. TpeboBaHus,
npenbsBiasieMble K KOHCTpykuuu. [IpoBona, m3onsuus, apmaTtypa u
OMOpbl BO3AYHIHBIX JHHUNA. KabOenbHble JUHMM 3IIEKTpONepeaayH.
Pacuer cedeHmii NpoBOJOB MO JOIYCTUMOM NOTEPE HAIPSIKEHUSI.

3 ITpoexkTrpoBaHNE NEKTPOIHEPTETUUECKUX CUCTEM U CETEN.
[TapameTpsl cxeMbl 3amelieHus: TpanchopmaropoB. Cxema 3aMenieHHs]
JIByXOOMOTOYHOTO TpaHchopmaTopa. Cxembl 3aMelIeHNs]
TPEXO0OMOTOYHOTO TpaHchopMaTopa u aBToTpanchopmaTopa.

CxeMbl 3aMElICHMs] U MapaMeTphbl DJIEMEHTOB AJIEKTPUUECKHUX CETEH|
Cxembl 3aMemieHMss W mnapaMmerpel JinHMHA. [loTepu MomHOCTH B
AIIEMEHTAX AIEKTPUUECKUX CeTel. DIeKTpUUecKue Harpy3Ku: rpaduku,
crocoObl 3aJJaHMsl IPU PACYETAX PEKUMOB JIEKTPUUECKUX CETEH.

4 OHeprodGGHeKTUBHOCTH IEKTPOIHEPTETHIECKIX CUCTEM.
[ToTepr MOUTHOCTH ¥ SJIEKTPOIHEPTUHN B PJIEMEHTAX CETH.




bamanc wmomHocTel B 3HeprocucremMe. MeToabl peryaupoBaHUS
HaIpsDKEHUs. Y CTPOMCTBA PEryaupoBaHus HanpsbkeHus. llepsuunoe
Y BTOPUYHOE PETYIMPOBAHNUE YACTOTHI B YHEPIOCUCTEME.

PerynupoBanue 4acTOTbl U aKTMBHOM MOIIHOCTU B DHEPIOCUCTEME.
BripaboTka peakTuBHOM MomIHOCTH TeHepatopamu DC. BeipaboTka u

norpebieHue peakTUBHOI MOILHOCTH pa3IU4YHBIMU
KOMIICHCUPYIOIUMH YCTPOUCTBAMH.

S) Pacuer pesXxMMOB JIEKTPUYECKHUX CETEH.
Pacuer cereil mo morepe HampspbkeHus. MeTonbl pacdera MOTEph
AJIEKTPO3HEPTUH. Mepomnpusitust 110 CHIDKEHHUIO OTEPh
3JIEKTPOIHEPIUH.

Pacuer pe:xxuMoB 3aMKHYTHIX ceTeil. [IoHATHE OOHOPOJHOCTH CETH.
OnpeneneHue TOYKHU IOTOKOPA3Aeia.

OKOHOMHUYHOCTb PEXKHUMOB 3JIEKTpUUECKUX cucteM. Kpurepuil

BBI60pa OIITUMAJIBHOI'O BApHAHTA.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATHN

DopMBbI
MPAKTUYECK
WX 3aHATUH

TpynoeMKoCTb,
(gac)

N3 aHux
MPAKTUYECKOU
MOJITOTOBKH,
(dac)

Ne pazpena
JUCITUIT
JIHBI

Cemectp 8

Bo16op ceuenuil npoBooB
JUHUHN 3JIEKTPOIepeiauH.

pereHne
CUTYaIlMOHHBIX
3a1a4

2

Omnpenenenue mnapameTpoB
cxeM 3aMelleHus
TpaHCQOPMaTOPOB.

perieHne
CUTYaIIHOHHBIX
3a7a4

Onpenenenue mnoTepp U
naacHus  HalpsKCHUSA B
3JIEMEHTaX 3JIEKTPHUUECKOU
CETH.

pereHne
CUTYaITUOHHBIX
3a1a4y

BeiOop MomHoCcTH UM MecT
PpacIoyIoKeHUs
KOMIIEHCUPYIOIIHNX
YCTPOMCTB.

pereHne
CUTYallUOHHBIX
3a1a4y

Bri6op palrOHAIBHBIX
OTBETBJICHUU PITH
TpaHchopMaTopoB u
aBTOTpaHC(HOPMATOPOB.

pereHne
CUTYalITUOHHBIX
3a1a4y

Pacuer pexumoB paboOThHI
Pa30MKHYTBIX
SNIEKTPUYECKUX CETe 10
MOIIHOCTSIM U TOKam
Harpy3oK.

pelieHue
CUTYalTUOHHBIX
3ajaq

Pacuer pexumoB pabOTHI
3aMKHYTBIX 3JIEKTPHUUECKUX

pelieHne
CUTYaIMOHHBIX
3a1a4




ceTel MmO MOIIMHOCTIM U
TOKaM Harpy3okK.

8. | TexHUKO-2KOHOMHUYECKOE perenue 3 3 5
CONOCTABJICHUE BapHaHTOB, | CHTYAIHMOHHRIX
3a1a4
Bcero 20 20
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tab6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh
No T
- TTOEMKOCTb
HaunmenoBanue 1abopaTopHbIX padboT by > | Nepaspena
n/m (1ac) JCUUTIIINHBI
Cemectp 8

1 | UccnenoBanue pexumoB padbotsl JIDII. 2 1
2 | UccrenoBanue nmoTepb MOIIHOCTH M AJIEKTPOIHEPTUU B 2 1

JBYXOOMOTOYHBIX TpaHC(HOpMATOpaXx.
3 | UccrnenoBanue moTeps MOIIHOCTH U 3JICKTPOIHEPTHH B 2 2

TPEeXO0OMOTOUYHBIX TpaHChOpMATOpaxX U

aBTOTpaHCHOpMATOpax.
4 | Pacuer u BBIOOP KOMIIEHCUPYIOLIETO YCTPOHCTBA. 2 3
5 | PerynupoBaHue HanpsKeHHs B cXeMax 3 5

AJIEKTPOCHAOKCHUSI.

Bcero: 10

Tabmuna 7 — Bunbel camocTosaTenbHON pabOThI M €€ TPYA0EMKOCTh

4.6. CamocrosTenbHas paboTa 00yJarouuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0bnuLe /.

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3ydenne TeopeTHIECKOro MaTepHaia 21 21

qucuuriaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




[TonroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Homamrnee 3amganue (/13)
Konrtponbusie padbotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 5 5
arrectanuu (ITA)

Bcero: 31 31

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOANYECKHE MaTepualibl ISl CAMOCTOSTENbHOW paboThl O00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUN
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B Tabmuile 8.
Tabnuna 8— [lepedeHp MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIA

udp bubnuorpaduueckas ccouika / URL ampec KonnuecTBo 3k3eMIuIsIpoB B
o6ubnnoreke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)
ISBN 978-5- DNEKTPOIHEPreTUYECKUEe  CHUCTEMbl U CETHU 50
8088-1211-6 [DnmexTpoHHEIH pecypc]: yauebHoe ocooue / B. @.
Iummakos, O. . Conenas, C. B. Conensrii; C.-
[letep6. roc. yH-T a9pOKOCM. IPHOOPOCTPOCHHS. -
OnektpoH. TekcroBblie maH. - CII6. : W3n-Bo
I'VAIL 2017. - 127 c.
ISBN 978-5- OCHOBBI 2JIEKTPOCHAOKEHHSI OOBEKTOB OTPACTH 50
8088-1213-0 [DnmexkTpoHHEIH pecypc]: yaebHoe nocodue / B. .
Iummakos, O. . Conenas, C. B. Conensrii; C.-
[Terep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. -
OnexkTtpoH. TekcroBele naH. - CII6. : U3a-Bo
I'VAII, 2017. - 86 c.
ISBN 978-985- @®enun B. T., ®aneesa, I'.A. IlpoextupoBanue
06-1597-8 pacTpeNeIuTebHBIX  JJEKTPUYECKUX  CETeH

[DnexkTpoHHBI pecypc]: yueb. mocobue / I.A.
®daneeBa, B.T. ®emun; mox o6m. pen. B.T.
®enuna. - Munck: Beicm. mik., 2009. - 365 c.: u.
- Pexxum nocryma:

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

Tabmuma 9

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX
TeJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX [Jii OCBOEHHUS JUCIHILIMHBI
npuBeseH B Tabmuie 9.
— IlepeueHp 5IEKTPOHHBIX 00pa30BATENIbHBIX PECYpCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

pecypcoB UH(pOPMAaIMOHHO-

URL anpec

HanmenoBanue

http: www.gost-r.com/

CUCTCMaM.

CHpaBOqHBIe MaTepurajbl U HOPMATUBHBIC JOKYMCHTHI 11O 3JICKTPUYCCKUM



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

VYder moTpeOeHus SHEPTHH U SHEPTOPECYPCOB.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoLecca M0 AUCLHUIIUHE.
[lepedeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [TepeyeHs mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKas 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU Oa3bl (npu HEOOXOAMMOCTH)
1 | JlexuuoHHas ayiuTopus 21-18
2 | MynbrumenuitHas TISKIIMOHHAS 8y TUTOPHS 21-21
3 | CnenuanusupoBanHas JlabopaTopus 3JeKTPOIHEPreTUKH 31-03
4 | KomnbroTepHbIi Ki1ace 31-04

10. Onenounble cpeacTBa AJIs MPOBEIEHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHON aTTeCTAI[HH
oOyyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Ta6muna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Bun npomexyTodHoOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucox BOIIPOCOB K 3K3daMCHY;

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINI, KOTopas puBeaeHa B Tadnuie 14. B TeueHune cemecTpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

5-0ayupHas mIKaIa
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIMI

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIH
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €ro U3JIaracr;

— Onupasich Ha 3HaHHUS OCHOBHOW W JIONOJHUTEIBHOW JIUTEPATYpHI,

«OTIIMIHO» ¥
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIE MMOJIOKCHHSI C MMPAKTUIECKON
JESITEIIbHOCTBIO HATIPABIICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI H 0000IICHHS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIE 3HaHUS C NPAKTHYECKON JESITeIHbHOCTHIO
«GaYTEHO» .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIEC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIAJICET CHCTEMOH CIIeMATN3UPOBAHHBIX TTOHSITHH.
— 00y4YaroIuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMUOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHUYECKOM TPUMEHCHUU 3HAHUH
«GaYTEHO»
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAQJICET CUCTEMOM CIIeNMaIN3UPOBAHHBIX MOHITHIA.
— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYIOBJICTBOPUTEITHHOY ’
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUH;
«HE 3aYTEHOY

— MCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIM MHBIE MAaTePUAIIBI.
Bormpocsr myist sx3amMena npecraBieHsl B Tadbauie 15.

Tabnuna 15 — Bonpocs! 1 sk3ameHa

Kon
Ne n/m [lepeuens BOMpOCOB AJIs SK3aMEHA
WHJUKAaTOpa
3ajaHne Harpy3KH MpU pacu€rax pekKMMOB. IK-1.3.1
[IpencraBnenune reHepaToOpoOB MPHU PACUETAX YCTAHOBUBIIMXCSA
PEKUMOB.

Cxewmpl 3amemienus BJIDIT u ux napameTpsl.

Cxema 3amelieHus AByXoOMOTOYHOTro TpaHcopmaropa u eé
apaMeTpBhl.

Cxewma 3amernieHus: TpancGopMaropa ¢ paciieruieHHOU
0OMOTKOI1 U e€ mapaMeTpsl.

Cxema 3amemnieHus TpEx0OMOTOYHOTO TpaHchopmaTopa, e€
apaMeTpBhl.

Cxema 3amelieHus: aBToTpaicopmaTopa, €€ napameTphl.
IIpuBeneHHas U pacy€THaAs Harpy3Ka ysia.

Pacuér pesxnMOB pa30MKHYTHIX CETEH MO JAHHBIM «Hadajay.
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Pacy€r KonbIEBBIX CETEH.

OcobeHHocTH pacuéra peKUMOB B OJTHOPOTHBIX
NEKTPUYECKUX CETSX.

Pacuér pesxuMoB cetelt ¢ IByXCTOPOHHUM ITUTaHUEM.

Pacu€r cerelt ¢ pa3IM4YHBIMU HOMUHAJIBHBIMU HANPSKCHUSAMMU.
Pacuer anexkTpruyeckux Harpy30K ¢ OMOILBIO BEPOSITHOCTHBIX
XapaKTEPUCTHK.

Pacuer norepp 31€KTpO3HEPIUH.

Tpu 3amaun KOMIIEHCAUM PEaKTUBHOM MOITHOCTH.
baytlaHCOBBIN pacueT KOMIIEHCALIMU PEAKTUBHON MOIIHOCTH.

B yem 3akimroyaercs aHaNIU3 PEKUMOB, U ¢ KaKOH LIEIIBIO €r0
IIPOBOJSIT.

B yem 3aknroyaercsa xapaKTepUCTHKa palioHa
IIPOEKTUPOBAHUS?

Kakue knuMaTnyecKkue XapakTepUCTUKH HY)KHO 3HATh IIPU
IIPOEKTUPOBAHUHU U JJIs1 4ETO?

[TpuHIUIBI COCTaBIEHHS BAPUAHTOB KOH(UTypaLlK
BJIEKTPUYECKOM CETH.

TexHuueckux aHaIU3 BapUAHTOB KOH(DUTYpaLlUu CETH.
YucThIil TUCKOHTUPOBAHHBIN 10X01. CpelHerooBbIe
SKBHMBAJICHTHBIE 3aTPaThI.

Kanuranbabie BIOKEHUS.

OKCIUTyaTalluOHHBIE U3JEPKKH.

ITIK-1.V.1

PerynupoBanune Hanpsixenus ¢ nomomsio PITH
TpaHc(hOPMaTOPOB U IMHEWHBIX PEryJITOPOB.

Br160p otBerBienuii PITH B 1ByX0OMOTOUHBIX
TpaHchopMmaTopax.

Br16op otBerBienuit PITH B TpexoOMOTOUHBIX
TpaHchopMaTopax.

Bri6op oteetBienwnii PITH B aBToTpanchopmaropax.
Bb100p HOMUHAIBHOTO HANPSKEHUS CETH.

Br160p ceuennii npoBo1oB BJI MeTo10M 3KOHOMUYECKUX
TOKOBBIX UHTEPBAJIOB.

Br160p ceueHmii NpoBOIHUKOB IO HArPEBY TUTENbHO-
JOIyCTUMBIM TOKOM.

Br160p ceueHmii npoBOIHUKOB MO JOMMYCTUMOMN MOTEpe
HaIpsHKEHUS.

Bb160p KOMIIEHCHPYIOLIUX YCTPOICTB METOI0M IOTIEPEUHOM
KOMIICHCALINH.

Br160p unciia u MOITHOCTH CUIJIOBBIX TPaHC(OPMATOPOB.

[IK-1.B.1

Omnpenenenre HauOOIbINEH TOTEPH HATIPSKEHHUS.
Ormpezenenne nMoTeph MOIIHOCTH B IBYXOOMOTOYHOM
TpaHcopmarope.

Ompezenenne MoTeph MOIHOCTH B TPEXOOMOTOUYHOM
Tpa"copmaTope u aBToTpaHchopmarope.

Ompenenenre HaNPsHKEHUS Ha CTOPOHE HUBIIETO HAMPSIKEHUS
MOJICTAHITUH C IBYXOOMOTOUYHBIMH TPaHCPOPMATOPAMH.
Ornpenenenne HaMPsDKEHUS Ha CTOPOHAX CPETHETO U HU3IIIETO
HaMpPsKEHUH TIOJICTAHIINK ¢ TPEXOOMOTOYHBIMU
TpaHcpopmaTopamMH U aBTOTpaHcHOpMaTOpaMHu.

CriocoObl MPUCOSAMHEHHS MTOACTAHIIUHN K DIEKTPUIECKON
CeTH.

[IK-3.3.1
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\ CXeMblI 2JIEKTPUYECKUX COCTMHEHUIN MOICTAHIINH. \

Bormpocsr (3amaun) nist 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

Kon

Ne n/m ITepeuens BOpOCoB (3anay) 1 3a4eta / audd. 3auera
p p (3ana9) 1 aupd VHIUKATOPa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

No /I [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
B KypCOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, Ipe/ICTaBJICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuainbl,  ONPEACHSAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpylOIUX TOPSAOK M MPOLEAYpPY
NPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluu 00y4aroIuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisi 00y4aroIUXCsl 10 OCBOEHUIO TUCIUIITUHBI

[lenp0 OUCIUIUIMHBI SBISIETCS TIOJTYYEHUE CTYIEHTAaMH HEOOXOAMMBIX 3HAHHMA, YMEHHMA
U HaBBIKOB B 00JIACTH MPOLIECCOB, MPOTEKAIOUINX B JEKTPOIHEPIeTUYECKUX CUCTEMAX U CEeTIX
npu  Tepegade W PacHpeleNieHHH — OJEKTPOIHEPTHH,  CO3/aHue  TOJIEp’KUBAIOMICH
o0pa3oBaTeNbHONW Cpefbl MpenoJaBaHus OCOOEHHOCTEH MOCTPOEHUS SJIEKTPOIHEPreTHUECKUX
CHCTEM W YIPABJICHUS WX PEKHUMaMH, MPEIOCTaBICHHE BO3MOXXHOCTH CTYJEHTaM pa3BUTh U
IPOJIEMOHCTPUPOBATh HABBIKM B O0JIACTH MPOEKTHUPOBAHUS CHUCTEM DJIEKTPOCHAOKEHUS
noTpeOUTENeH ¢ ydeToM o0ecTrieueHIH KauyecTBa, HaIe)KHOCTH M SKOHOMHUYHOCTH.

11.1. Metoauyeckue yKazaHus I OOYYarOMIMXCS 10 OCBOCHHUIO JIEKITHOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuana — JOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(dyHaaMEeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSET METO/I0JIOITHMYECKYIO,
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OpPraHU3aIMOHHYIO U MHPOpMAMOHHYIO (QyHKIMHU. JIeKuus pacKkpbiBaeT MOHATHUHHBIN anmapar
KOHKPETHOU 0o0yiacTH 3HaHUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O IUCIHILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIMHAMH.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEEAETCs 1EJIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOM TEME;

— TIOJIyYEHHE OTIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOIaBaATEICM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpEeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— TOsBIJIEHHUE HEOOXOIMMOI0 HHTEpEca, HEOOXOAUMOrO AJIsi CAMOCTOSTENIbHOM paboThI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaillline Tofbl;

— Hay4yUTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh HUX B Pa3iIH4YHBIX
bopmynHupoBKax);

— TOJy4YyeHHe TOYHOIO NOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JleKIIMOHHBI  MaTepuad MOXET COMPOBOXKIATHCS JAEMOHCTpallMed ClaiIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKyccUl 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCIUILUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

- Beenenue B pazaen

- 3HaKOMCTBO C OCHOBHBIMH MOHSITHSIMU

- U3yuenue npoOiem, CBA3aHHBIX C Pa3fesioM U U3BECTHBIX CIIOCOOOB UX PEIICHUS

- O6cyKaeHue, OTBETHI Ha BOIIPOCHI.

11.2. MeTtogu4ieckue ykazaHUs ISl OOYYaIOMIUXCS IO TPOXOXKICHUI0 TPAKTHYECKUX
3aHATUM

[TpakTHdeckoe 3aHSATHE SBISICTCS OIHOW M3 OCHOBHBIX (DOpPM OpraHM3aiuu y4eOHOTO
mpolecca, 3aKII0Yaronasics B BHIIOJTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTes
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOEHHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH 1eATEIHHOCTH.

[enbro mpakTUYECKOTo 3aHATHS sl 00Yy4arOIIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHUI U HAaBBIKOB MPAKTHUYECKOM JIEATEIbHOCTH MO U3y4yaeMOi AUCIUIUIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKperuieHue, yriayOleHue, paclldpeHHe M JAeTalu3alus 3HAHUW TpPU pelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
IUCIHHATUIHHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieyeHne palMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM U WHIMBUAYAIbHON (GopM
o0yueHusl.

TDe6OBaHI/IH K IIPOBEACHUIO MIPAKTUYSCKUX 3aHITHMN
BemonasaTh pacy€Thl COTJIACHO METOAMKAM, U3JIOKCHHBIM Ha JICKIIUAX.
CBOCBpCMCHHO O(I)OpMJ'ISITB OTYCTHI O MPAKTUYCCKUX 3aHATUAX.

11.3. Meroauueckue ykazaHusi A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor
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B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaIH(PUKAUOHHON XapaKTEPUCTHUKON OO0YyJaroIerocs.
Brimonnenue nabopaTOpHBIX PabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKOH, PacyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0paTopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— npuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBICHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTaln3allsl TEOPETUYECKUX 3HAHWN, NOJYyYEHHBIX Ha
JIEKIIMSIX;

— TOJy4YeHHe HOBOI MH(POPMAIIMH 110 U3y4yaeMOU JUCIHUILINHE;

— mnpuoOpeTeHHe  HABBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajanue ¥ TpeOOBaHUS K MPOBEJICHUIO JJaO0PAaTOPHBIX PaboT

1. [Ipuctynath kK paboTe MOKHO TOJIBKO 1OCJI€ O3HAKOMJIEHUS C paO0OYUM MECTOM.

2. Ilepen cOopkoiil cxem yOeauTbes B TOM, YTO JIAOOPaTOpHOE 000pYI0BAHNE OTKIIIOYEHO
OT UCTOYHUKA TUTAHUSL.

3. Ilepen BkiIrOUEHHUEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTallMOHHas anmnaparypa (KHOIKH U Ap.) HAXOJUTCS B UCXO/IHOM ITOJIOKEHHH.

4. Ilpn BKIIOYEHHH U B IIPOLECCE PEryIMPOBAHUS CIEAUTH 3a NOKA3aHUSAMU OCHOBHBIX
U3MEPUTEIBHBIX MPUOOPOB (I poBOH ocrmiorpad, MyIbTUMETP U AP.) CXEMBI.

5. B nporiecce paboThl HE OCTABIATH O€3 MpUCMOTpa pabodee MeCTO, KOTOPOE HaXOIUTCS
10J1 HAIIPSKEHUEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTell MPUOOPOB M anmapaToB, KOTOPbIE HAXOAATCS
10J1 HAIIPSDKEHUEM.

7. K naGopaTOpHBIM 3aHATUSAM JIOIYCKAKOTCS TOJIBKO T€ CTYAEHTBI, KOTOPbIE YCBOWIH
npaBuiia 6€30MacCHOCTH.

8. JIaGopatopHble pabOTHI BBIMOIHAIOTCS OpUTragoi CTyJJIEeHTOB B COCTaBE HE MEHEe JIBYX
YEJIOBEK.

9. Kaxnapllf CTylAeHT [JOJDKeH NOATrOTOBUThCS K JabopartopHoil pabore. [lpu
HEJ0CTAaTOYHOU MOJTOTOBKE CTYJEHT HE JOMYCKAETCs K €€ BBIIIOJHEHUIO.

10. CoOpanHass cxemMa M HamMCaHHas MporpaMma JOJDKHa OBITh IpOBepeHa
npernojaBaTesieM, KOTOPbIH MOocie MPOBEPKH JAeT pa3pelleHre Ha POBEACHHUE OMBITOB.

11. Ilepen BKIHOYEHHEM CXEMBI CTYACHT, IPOM3BOJAIIMNA JaHHYIO ONEpALUIO, AOJDKEH
MpeAYNpPEAUTh YWIEHOB CBOEH Opurassl 00 3ToM (pazoit «HaunHaem sKkcriepuMeHT».

12. TIlocne BKIIOYEHHUS CXeMbl 0Oe3 3amucH MOKa3aHW NpUOOPOB IMpOBEpsETCs
BO3MO>KHOCTh BBIIIOJIHEHUS 1a00paTOpHOl paboThl BO BCEM 3aJaHHOM JAMANa30HE U3MEHEHUs
XapaKTEpUCTHK U oka3aHUU. ToJIbKO Mmociie 3Toro MpUCTymaroT K padboTe.

13. Pe3ynbrarhl m3MepeHHIl MO KaXI0H XapaKTEpPUCTHUKE JOJKHBI OBITh HPOBEPEHBI
IpenoaaBaTeieM.

14. Bce mepexyroueHHs B CXeME M €€ OKOHYaTelnbHas pa30opka JeliaeTcs TOJIBKO C
paspelieHusi IpenojgasaTens. B cioyyae HEBEpHOCTH MOJYYEHHBIX JaHHBIX paborta
nepeebIBaeTCsl.

15. Tlocne nepexiitoueHHs cxeMa JI0JKHA OBITh POBEPEHA MPEnoJaBaTeseM.

16. B cinydyae BO3HMKHOBEHMsI aBapuUiHON cuTyanuu (NOSIBIEHUE JbIMa, 3araxa rapw,
HECBOMCTBEHHBIX 3BYKOB, MCKpPhl M Jp.) Ha paboyeM MecTe HEOOXOIUMO HEMEIJICHHO
OTKJTIIOUUTH CXEMY OT HAMPSDKEHHS] U COOOIIUTh 00 3TOM COOBITHH MpENoaBaTelo 0e3 JTFOBIX
MU3MEHEHUH B cxeMe. BmecTe ¢ mpenojaBaTesieM HaJ0 HAUTH IPUYMHY aBapUU U YCTPAHUTH €€.
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17. CtyneHT AomkeH OepekHO 00paliaThCs ¢ MPEeIOCTaBIsIEMbIM €My 000pyIO0BaHUEM H
KOMHBIOTCpHOﬁ TCXHHKOﬁ, 3afpeuIacTCsd ACIaTh HAAIMUCHU MCJIIOM, KapaHJallloM UJIM YCPHUJIAMU.
Henb3sst 3arpoMoskaath pabouee MecTo NpuOOpaMu U armapaTami, KOTOPbIE HE HCIIOJIb3YIOTCS B
nabopaTopHOii paboTe, OCTaBIATh HA HUX KHUTH, TETPAIU U AP. IPEIAMETHI.

18. K cnenyromemMy 3aHSATHIO KaXIblii CTYACHT JOJDKEH COCTaBUTh OTYET II0
npeabIAyIei 1abopaTopHOl paboTe B COOTBETCTBUU C YCTAaHOBICHHOH (OPMOIi.

CrpykTypa u dhopma oTyeTa 0 1a00paTOpHOH padoTe

B otuere 006s13aTeNnbHO AOKHBI OBITH OTpa)KeHbl clieAyromue pasnensl: «Ha3Banue»
«enp pabote», «Conepxanue padoTel», «CxeMbl UCHBITaHUNY, «Pe3yiabTaTel U3MEpeHUd U
BBIUMCIICHUI», «AHAIU3 MOJYyYEHHBIX XapaKTEPUCTUK W KpaTKue BBIBOIBI». B coctaB oruera
MOTYT OBITh BKJIIOUEHBI JPYTHe€ pa3feiibl, KOTOPbIE YYHUTBHIBAIOT CHEUU(UKY BBINOIHIEMON
nabopaTopHoi paboThI (HOTO IKCIIEPUMEHTOB, IPOTPAMMHBINA KO U Ap.). HeoOxoaumbie CXeMbl,
PUCYHKM M TpadUKd MOXKHO YEpPTHTh KapaHIAIIOM JIMOO C HCIOJIB30BAaHHEM CIEIHaTbHbBIX
MPOrPaMMHBIX IPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpebGoBanus k 0oopMIICHHUIO OTYETA O TaOOPAaTOPHOU padoTe

Pe3ynpTaThl BBINOJIHEHHBIX JIAOOPATOPHBIX PaboT, OGOpMIAIOTCS B BHUAE OTYETa IO
oHOMY 00pa3iry. OT4eT NHUIIyT C OJHON CTOpOHBI ucTa popmara A4 (pazmepom 210%297 mm).
OCHOBHBIE HaJITUCH BBIMOJIHAIOT B COOTBETCTBHHU ¢ ['occTan1apTOM.

Bce BbInonHEHHBIE ¥ TIOJAMMCAHHBIE PYKOBOJIUTEIEM OTUETHI MO JTaOOpaTOPHBIM paboTam
CKJIaJIbIBAIOT B JIOTMYECKOH IOCIEA0BAaTEIbHOCTH U OpourtopytoT. [Ipu GonbiioM KoimyecTBe
cTpanui (0ojiee IECSATH) COCTABISIIOT COAEP)KaHWE OTYeTa, KOTOPBIH pa3MelaloT B albOoMe
10CJI€ TUTYIABHOIO JHcTa. TUTYIBHBIN JIUCT AOJDKEH MMETh Haanuch <«OKypHan 1abopaTopHbIX
pabot (oT4eThl)» ¢ pammInel pyKoBoIuTeNs (IPETOAaBaTelb) M UCIIOJHUATENS (CTYICHT).

11.4. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs MO MPOXO0XKIESHUIO CAMOCTOSTEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJarOUIUICs BBIMOIHAET padoTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi (opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CAMOCTOSTENBHOW paboThl, y oOydaromerocst (hopMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUM, oOecleYrBaeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT NOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoaudyeckumMi ~ MaTepuaiaMM, — HalpaBJSIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-MEeTOJIMYEeCKUI MaTepuall Mo AUCHUIUIMHE.

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpeAycMaTpUBaeT KOHTPOIb KadecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHATIINHEL

B ciay4dae HEBLIITOJIHEHUA 1508701051 HEYCIEIIHON coagu 3 Hu OoJtee
7a00paTOPHBIX PadoT, OOYYAIOIIMKCSI, TPH YCIEHTHOM IPOXOXKACHUH IPOMEKYTOUHOM
arTecraniui B QopMe JK3aMeHa, HE MOXET TIOJyYUTh AaTTECTAlMOHHYIO  OICHKY
BbIIIE "XOpomio".
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11.6. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTECTALIUU.

[Ipomexyrounas  artectauus  OOydarlolIUMXCsl — MpeAycCMaTpUBaeT  OIICHUBaHHE
POMEXYTOUHBIX M OKOHYATENIBHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCs B Ipolecce

U3y4eHHs BCeH AMCLUMUIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOSTENILHOM paboThI, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
NepUOJ, SK3aMEHALlMOHHOW CECCHMM M 3aBEpIUAETCsl aTTECTAllMOHHOM OLIEHKOM «OTJIIMYHOY,
«XOPOLIOY, «YJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEILHOY.
Cucrema OIIEHOK IpU IPOBEIECHUU IPOMEXKYTOUHOM aTTECTAlUM OCYILIECTBISIETCA B
cooTBeTcTBUU ¢ TpeboBanusiMu llonoxkenuit «O TekylleM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOW arrectauuu cTyfaeHToB ['YAII, oOyyarommuxcss 1O NpOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadyecTBa yueOHOW padoThl
crynentoB B 'Y Aly.
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Jluct BHECEeHUs! U3MEHEHUH B pabouyro MporpaMmy JAUCHUIUINHBI

JlaTta BHECEeHUS
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




