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AHHOTaUs

HucuuiuinHa «Bo300HOBIsIEeMble M HETPAAMLIMOHHBIE MCTOUYHUKU SHEPrHMM» BXOIUT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HaIlpaBJICHUIO MOATOTOBKH/ criennanbHOCTH 13.04.02 «DIeKTpOoIHEPTreTHKa U AIEKTPOTEXHUKAY
HanpasieHHocTH «Lludposas suepreruka». Jucuurmumna peanusyercs kadeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIMH:

I1IK-2 «cnocoOeH pa3pabarbiBath M OOOCHOBBIBATH IMPOEKTHBIC pEIICHHS B 00JacTu
Ipo¢eCCHOHATIBHOM 1eATEIbHOCTI

CopneprkaHue NUCIMILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSA3aHHBIX C (pOpMHUpOBaHHEM
3HAaHUM  HOMEHKJIATypbl ~ OCHOBHOI'O  JHEPreTHYecKoro  oOOpydOBaHUS  YCTaHOBOK
HETPAJIUIIMOHHONW  HHEPreTUKH; TOJArOTOBKOH CTYyIEHTOB K  Oyaymed  HMHXEHEepHOH
JESATEIIBHOCTH.

[IpenoaBanre MUCHMIUIMHBI MpPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3alHU
y4eOHOro0 npolecca: JeKIHH, JJAOOpaTOpHbIE 3aHATHS, CAMOCTOSITeNIbHAsE pa00Ta CTYAECHTOB.

[IporpamMMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIUMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTalus B hopme 1uddhepeHIupoBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIUHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCLMIUIUHE KPYCCKUIY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenogaBaHus TUCITUTITHHBI
LlenssMu OCBOEHUSI AUCHUILTMHBI (MOIYJs) SIBISIOTCS: (POPMHUPOBAHUE 3HAHWUN HOMEHKIIATYPBI
OCHOBHOTO JHEPreTH4ecKOro o0OpyIOBaHUS YCTAHOBOK HETPAAUIIMOHHOM HHEPreTHUKHU;
MOJATrOTOBKA CTYJCHTOB K OyIylield WHXEHEPHOH NesATeNbHOCTH, CBSI3aHHOH C pa3paboTKOi
TEOPETUUYECKHX OCHOB, METOJOB M TEXHUYECKHX CPEJICTB UCIIOJIb30BAHMS COJTHEUHOI, BETPOBOIA,
NPUIMBHOM, BOJIHOBOH, Fe0TepMaJIbHOM, OMO3HEPTUH, THIPOIHEPTUH.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (panee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETCHIMSIMH WIH WX YacTaMU. KoMneTeHIMy U UHAMKATOPBI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u Konx n HanMeHOBaHME NHIMKATOPA JOCTUKEHUS
HaVMEHOBAaHUE
KOMIIETCHIIUU KOMIIETCHLIUU
KOMIIETEHIIUU

I1K-2 criocoben

paspabarbiBaTh U K- 112
-2.J1.2 BBIOMpAET DIIEKTPOOOOPYIOBAHNE U
000OCHOBBIBATH A p P PYA

[Tpodeccuonanpubie METO/Ibl pacyeTa ero napaMeTpoB u
MPOEKTHBIE PEIICHUS

KOMIIETEHIIUU B OBNACTH XapaKTepUCTHUK IPU IPOEKTUPOBAHUN OOBEKTOB
. | mpodeccroHaNbHOI 1eATeNbHOCTH
npodeccuoHanbHOMI
JIeSITEJIbBHOCTH

2. Mecro nucuuruinHbl B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS
MIPU U3YYCHHUH CIICTYIONIUX JTUCIUIUIAH:
— DnekTpocHabkeHue
— DIJIeKTpUYECKUE CTaHIUU U TOJICTaHLIUU

3HaHI/I$[, IMOJIYYCHHBIC TIpW H3YUCHHUH MaTcpuajia )IaHHOI\/’I JUCHUIINIMHBI, HWMCIOT KakK
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK M UCIIONIB3YIOTCS MTPH U3YYSHHUH IPYTUX AUCIUILINH:

— OO6mas >HEepreTUKa

—  DJeKTpuuYecKre MaIIluHbI

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M PAaCIPeIeTICHIE dTOW TPYIOEMKOCTH 10 CEMECTpaM) MPeCTABICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npaxmuyeckoil n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34




B TOM YHCJIC:

nexrm (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus  (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

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

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesxcymounon ammecmauuu. 3ayer, Tldd

mudd. 3auger, sk3amen (3ader, Judd. 3aug, ' Hudd. 3au.
K3 F*) 3au.

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3gensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2
Pazmen 1. OcHoBHOe »HepreTndeckoe 00OpPYIOBAHUE
THAPABINYECKUX I/I ruApoakkymyupywomunx 4 4 15
anekTpoctaniuii. Mansie I'OC u muxpo-I'9C
Pazgen 2. OcHOBHOE 3HEpreTHdecKoe 00OpYyIOBAHUE 4 4 15
IPUIMBHBIX U BOJHOBBIX 3JIE€KTPOCTAHIIMH.
Pazmen 3. OOopynoBanume [is Te€OTEPMATBHOM 4 4 15
SHEepreTuku. TennoBbie HACOCHI
Pasmen 4. OcHOBHOE 3HepreTuveckoe 000pYIOBAHME 2 2 15
COJIHEYHBIX M BETPOBBIX YIHEPrOYCTAHOBOK
Pazpen 5. OcHoBHOE obopynoBaHue 1S
OUOPHEPTETUKH. TomnuBHbIe SJEMEHTHI| 3 3 14
TepMOaIIeKTPOreHepaTopsl.
Hroro B cemecTpe: 17 17 74
Uroro 17 0 17 0 74

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolUMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEJCHO B TabnuIe 4.

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

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

1 Tema 1. I'mapocunoBoe obopynoanue ['DC. 'mapoTypOuHBI,
oOpaTMble W HACOCHBIE arperatbl TUAPOY370B. OCHOBHOE
ypaBHEHHUE THIpoTypOuHbl. KaBuTanus B rupoTypOHHax.

Conepxanne Ttembl: OOmMe MOHATHA O THIAPOTYpPOMHAX, HX
nmapamMeTrpax W [OKa3aTellsiX, CXeMaX THIPOTYpOMHHBIX
YCTAaHOBOK M MX cOCTaBisAtomMXx. OCHOBHOE ypaBHEHHE
ruApoTypOuHbl. OCHOBHBIE BUJIBI U THUIIBI THIPOTYpOUH. MeTo bl
BbIOOpa 1 00OCHOBaHMS OCHOBHBIX MApaMETPOB I'MJIPOArperaTon
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I'DC. PerynupoBanue pacxoaa rupoTypOuH. Teopust momgoous u
MOJICTTMPOBAHUSL M €€ HCIIOJIb30BAHUS TIPU MPOSKTUPOBAHUU H
OKCIUTyaTallui TUApOTypOuH. KaBuramus B rumpoTypOMHaAxX u
MeTo/IbIl O00pbObI ¢ Hell. OOpaTUMbIe W HACOCHBIC Aarperarsl
THIPOY3JIOB. O06006meHHOoe oTpeieIieHUe napamMeTpoB
00paTUMBIX MaIllHH.

Tema 2. Mexannueckoe 000py10BaHNE THAPOIICKTPOCTAHIIHA.

Conepxxannie Tembl: OCHOBHBIE 3aTBOPHI, aBapUITHO-PEMOHTHBIE,
OBICTPOICHCTBYIOIIIHE. PeMoHnTHBIE 3aTBOPBHI. 3aTBOPHI
BOJIONIPHEMHHUKOB.  3aTBOPBl  TYpOMHHBIX  TPyOOIPOBOIOB:
JTUCKOBBIE, I1apoBble 3aTBOPbI. COpOynepKUBAIOIINE PEIIETKU U
MEXaHU3MBbI ux OUYHCTKH. [TogpemMHO-TpaHCTIOPTHOE
o0opysoBaHHE:  MOCTOBBIE  KpaHbl,  KO3JIOBbIE  KpPaHBI,
CTaHJApTHBIE TMOAbEMHBbIE MexaHu3Mbl. CpelncrBa Maylon
MeXaHU3aIHH.

Tema 3. OCHOBHOE JHEPreTHYECKOE OOOPYAOBAaHHUE MAIIBIX H
Mukpol ' DC.

Conepxanne tembl: OOmmasi XapakTEpUCTHKA U Pa3HOBUAHOCTU
Manbix U MUKpo-I'DC. VYHupuuupoBaHHblE BSHEPreTHYECKHE
Moy Manbix I'DC. Buabl ruapoarperatoB i MaibIX HU
Mukpo - I'DC Pacuer TEXHHUKO-?KOHOMUYECKOTO IOTEHIIMAJA
BOJIOTOKA. Pacuer MOIITHOCTH CBOOOTHO-TIOTOYHBIX
THJpOarperaTos.

Tema 4. OcHoBHOE sHEpreTuueckoe oobopynoBanue [19C.

Conepxxanrie Tembl: OcoOeHHOCTH KOMIOHOBKM 3nmanuii [19C.
[lepcnekTuBHBIE pallOHBI M CXEMbl HCIOJIB30BAHMS JIHEPTUU
npwinBoB. KoHcrpykiuss 3ganuit ['DC ¢ kancyiabHbIMH
ruapoarperatamu.  OpToroHajabHble  TYpOWHBI,  OCHOBHBIE
MPEUMYIIECTBA OPTOTOHAILHON TYpOUHBI.

Tema 5. OCHOBHOE 3HEpPreTHYecKoe 0OOPYIOBAHHE BOJIHOBBIX
ANEKTPOCTAHIIUH.

CopnepxaHue TeMbl: DHEPrus U MOIIHOCTh BOJHBI. OCHOBHBIE
TUIBI U CXEMBI BOJIHOBBIX 3jekTpocTaHuuii (BnOc). BomHoBas
nomaBkoBasg QY. VerpoiicTBa, oTcinexuBaromye Hpopuib
BOJIHBL: Kavaromascs yrka Conrepa, mwior Koxkepemrs.
Hcnonp3oBanne KOJIEOITIOIEerocs BOJISIHOTO cronba:
OCUWJUIMPYIOIIUNA BOAHBIA CTONO, NYIbCUPYIOLUIUN BOJHBIN
cton®0 Macyasl. OOGOpynoOBaHME OKEaHHYECKHX TelJIOBBIX
anektpoctanmuit OTOC.

Tema 6. Meroasl BbIOOpA, pacyeTa U OOOCHOBAHUS OCHOBHBIX
napametpos [I19C n Bi2C

Conepxxanre Tembl: Pacuer MOIIHOCTH MPWIMBHOTO MOIBEMA.
Karomnas  3ammra OT  2JIEKTPOXMMHYECKOHM  KOPPO3UH.
OrmnpeneneHre MOIIHOCTA THUJIPOTEHEPATOPOB. ODHEPrus U
MOIIHOCTb BOJIHbI. OCHOBHBIE COOTHOIIICHMUSI.

Tema 7. OcaoBHOe 060pynoBanue ['eoTOC.

CO,I[Cp)KaHI/Ie TeMbl: TexHonoruueckas cxema O,Z[HOKOHTypHOﬁ
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I'eoTOC u ee ocHOBHOE 000pyAoBaHue. TexHOIOrHYECKass cxeMa
nByxkoHTypHOU ['e0TOC u ee obopynoBanue. Bonoammuaunas
I'eoTOC. TypbokomMmnpeccopHbie reoTepMajbHbIe
HHEProycTaHoBKH.  CXeMbl  yTWIH3allUM  OTPAaOOTaHHOTO
pabouero temna ['eoTOC. [leiictByromue ['eoTOC Poccum u ux
MOIIHOCTH

Tema 8.  OcHOBHOe  JHepreTuyeckoe  O0OpyIOBaHHE
reoTepMaIbHOTO TEIIOCHA0KEHUs. TemnmoBble HACOCHI.

Cognepxanue TEMBI: Cucremsl reoTepMaIbHOIO
TEIUIOCHA0KEHUs, METOJbl 3allUThl OT KOppo3uH. Meroauka
pacuera CHCTEMBl OTOIUICHHMsS IIOMEIIEHUH IeOTEePMAIbHOM
Bos10M. [IpuHIMI paboThl U XapaKTEPUCTUKU TETJIOBBIX HACOCOB.

4 Tema 9. OcHOBHOE 000PYOBaHHE COJIHEYHBIX JIEKTPOCTAHIUH.
OcHOBHOE 00OpYJIOBaHHWE YCTAaHOBOK COJHEYHOTO  TEIIO
cHaOXXeHusl.

Conepxkannie  Tembl:  OOopynoBaHue  JJIi  COJHEYHOU
AIIEKTPOCTAHIIUU OamieHHoro tumna. Buasl konneHTparopos. COC
¢ comHeunbiMu mnpyaamu. Cxema COC ¢ mnapamienbHBIM
TEIUIOAKKyMynaTopoM. llpuHnMmuanbHas cxema a’poCTaTHOM
COJIHEYHOM  QJIGKTPOCTAaHLIMM €  [ApOBOM  TYpOMHOM.
doro3nekTpuueckue ctaHuu. Tumsl poTo- npeodpasoBareneii u
ux KIIJI. KocMudeckne COJTHEUHbIE CUCTEMBI.

Tema 10. OcHOoBHOE 000pYIOBaHNE BETPOBBIX YHEPIOYCTAHOBOK.

Conepxxanne  TeMbl:  Dusmyeckue  OCHOBBI  Ipolecca
peoOpa3oBaHus HHEPrUM B BETPOIHEProycTaHOBKax. Bujbl
BOY wu obmacte wux mnpumeHeHus. KOHCTpyKTHUBHBIE
OCOOEHHOCTH U XapakTepucTuku BOY ¢ ropu3oHTaIIBHONW OCHIO
BpamieHus. KOHCTpYKTUBHBIE OCOOEHHOCTH M  OCHOBHBIE
XapakTepucTuku BDOY ¢ BepTHKanbHONM OCBIO BpallleHUS.
OcHoBHbIE y3710BbIE 4YacTu KpbulbyaTod BOVY. Koncrpykuuu
pPEAYKTOpa ¥ TE€HEPAaTOpPa, UX IHEPreTUIECKUE XapAKTEPUCTUKH.

5 Tema 11. OcHoBHOe 0OOpynOBaHME A1 OHMOIHEPreTHUYECKUX
yCTaHOBOK. TOTUTMBHBIE DJIEMEHTHI.

Conepxanne Tembl: Knaccupukanms buodY mno tumy
SHEPreTUUECKUX IMPOLECCOB, CBA3aHHBIX C MepepaboOTKOM
onomaccel. OCHOBHBIE 3JIEMEHTHI TE€XHOJIOTHUYECKOrO Ipolecca,
UX DHEPreTUYEeCKUE XapaKTEepUCTUKU W METOJbl MX pacyeTa.
Buasl OuopeakTopoB M HX KOHCTPYKTHUBHBIE OCOOEHHOCTH.
Craguu nepepaboTku 6MoMaccel B OMopeakTopax. Y CTpOHCTBO U
NPUHIUN JEHCTBUS TOIUTUBHOTO 3reMeHTa. Pedopmunr. Bumst
TOTUIMBHBIX JIEMEHTOB UX TEXHUYECKUE XapaKTEPUCTUKHU.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb
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W3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHYECKUX | TpPymOEMKOCTh, |IPaKTUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAI (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHBIM IIJIAHOM HE TPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpPaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TaOIHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
r]JH HammeHoBaRHe 1aG0paTOPHBIX PaGoT prl‘?:;f:‘;"c“’ Hﬁ?;:::fﬁﬁﬂ 1;%‘;?2
(gac) JIMHBI
Cemectp 2

1 N3ydeHnue paboThl cUCTEMBI OceBasi TypOUHa- 4 4 1

reHepaTop
2 Uzyuenue  paboTel  (OTORIEKTPUUECKON 4 4 2

YCTAHOBKH
3 W3ydyenue paboThl BETPOIHEPreTUUECKOU 4 4 3

CUCTEeMBI Ha 0a3¢ aCHHXPOHHOTO JBUTATEIIS.
4 Meronuka pacdera BaJIOBOTO, TEXHUYECKOTO 3 3 4

U DKOHOMHYECKOTO TIOTCHIIMATa BETPOBOM

SHEPTHH.
5 Pacyuer  MoOmHOCTH  CBOOOIHO-ITOTOYHBIX 2 2 5

THUAPOArperaTos.

Bceero 17

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.
Tabnuua 7 — Bugsl caMoCcTOsITENNbHON pabOTHI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 2,
Bun camocrositensHOM paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia

10 10
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3) 10 10
Beimonaenne pedepara (P) 10 10
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 10 10
KonTponbubie pabotel 3a0uHnKoB (KP3) 10 10
IToaroToBKa K MpOMEKYTOYHOU 14 14
arrectanuu (I1A)

Bceero: 74 74
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5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEITLHON PabOThI 00YUYaAIOIINUXCS IO TUCIUTUTMHE (MOTYJTIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— [lepedeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JAHUIMA

MIndp/ KomuecTBo 9K3eMILTSIPOB B
URL a p ec bubnuorpaduueckas ccpiika oubmoreke
/P (KpoMe JIEKTPOHHBIX IK3EMILTSIPOB)

621.31 Xapuenko,  Hukonait  BacuibeBuu. | 15
X22 NuauBunyanbHbie COJIHEYHBIE
ycranoBku [Tekcr] / H. B. Xapuenko. -
M. : Dueproaromuznaar, 1991. - 208 c. :
puc., Tabi. - bubmauorp.: ¢. 206 - 207 (44
Ha3B.). - ISBN 5-283-00110-5 : 1.20 p.

621.38 Baiiepc, T. 10
b18 20 KOHCTPYKUMH C  COJIHEUHBIMHU
anemenTamu [Tekct] = 20 selected soar
projects making photovoltaics work for
you / T. Baitepc ; mep. ¢ anrm. C. B.
Cunopos ; pen. M. M. Koaryn. - M. :
Mup, 1988. - 197 c. : Tabu., puc., poro. -
ISBN 5-03-000407(pycck.). - ISBN 0-13-
934779-8(anrm.) : 0.60 p.

620.9 P.B. T'oponoB ¢ coaBT. HerpaaumuonHsie 25
I'70 ¥ BO300OHOBIISIEMBIE MCTOYHUKH DHEPTHUH,
l-oe w3n./Tomck: MUsn.  Tomckoro
[Tonurexuuueckoro yHusepcutera, 2009
T.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONW ceTu «HTepHeT», HEOOXOOMMBIX MJiI OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
651.33 DHepreTudeckoe 000pyA0BaHUE JJI UCTIOIB30BaHUS HETPATUITHOHHBIX
b18 ¥ BO30OHOBJISIEMbIX HCTOUHUKOB 3Hepruu / [log pen. B..

Buccapuonosa. — M., 2004.-448 C. 32

694.24 AnxacoB A.b. I'eorepmainbHas sHepreTuka.- M.: dusmatiut, 2008. —
b14 376 C.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCITUTUINHE.
[TepeueHs UCTIOIB3YEeMOT'0 TPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmiie 10.

Ta6muua 10— Ilepedens nporpaMMHOro o0ecrieyeHHs
9




Ne /1 HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 JlexumoHHas ayIuTOpUs 21-18
2 MynbTuMeanitHas TEKIUOHHAS ayIUTOPUS 21-21

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS ITPOMEKYTOUYHOH aTTeCTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepenurpoBaHHbIN 3a4ET Crrcox BONpPOCOB;
Tects;

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHA C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI O0OYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE TTOJIOKEHHS C MPAKTHYECKON
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIEMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0autbHas IIKasa PAKTEp bop
— o0yJaromuiics TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTYPHI;
«XODOLLIOY — HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
«BaYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIEIMAIU3UPOBAHHBIX OHSATUM.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OIMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) N
— UCIIBITHIBACT 3aTPYAHEHHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3aYTCHOY
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YACTUYHO BJIAJICET CUCTEMOM CIEeIIMATU3UPOBAHHBIX MOHSATUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
«HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaNPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS,
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa A
UHJIMKaTopa
Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO
Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuma 16 — Bonpocs! mis qudd. 3auera
Kon
Ne n/nn [Tepeuens BonpocoB (3amay) ams 3a4yera / Audd. 3auera
p P (sana) 1 D WHIMKaTopa
1. Buzpl COTHEUHBIX YCTAaHOBOK M UX Kilaccupukanus. 2. MK-2.J1.2

OcHOBHBIE NPUHIUIIBI PA0OTHI COJTHEUHBIX SHEPTrOYCTAHOBOK.
3. OCHOBHBIE KOHCTPYKIIMU COJTHEUHBIX JJIEKTPOCTAHIIUI
(C2C). 4. Nocrouncta u Hepoctatku CIC. 5. OcHOBHOE
000pyZI0BaHUE [T COTHEYHBIX JIEKTPOCTAHIIUN OaIlIeHHOTO
tumna. 6. CoiHeuHble KOHIIEHTpATOphl. 7. KoHCTpyKIIus 1
NPUHIUIN JeicTBUS (oTonpeodOpazoBaTesei.

1. Knaccudukarus BO30OHOBIISIEMBIX UCTOYHUKOB YHEPTHUH.
Monens norpedHocTH oO1iecTBa B aHeprun. [loreniuan BUD,
3¢ (HEeKTUBHOCTH UCTIOIB30BAaHUS PA3INYHBIX UX BUJIOB.
CpaBHenue xapakrepuctuk BUO u HUD.

2. Hayunsie npuHIMns! ucnosnb3oBanus BUD: ananus,
BPEMEHHBIE XAPAKTEPUCTUKH, KAUE€CTBO, KOMIIJIEKCHBIN MTOAXO0]
K IJITAHUPOBAHUIO PHEPreTUKH. TeXHUUECKHEe, COLUATbHO-
HKOHOMHYECKHE U HKOJIOTHUECKUE MPOOJIEMbl HCTIOIb30BAHUS
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https://gendocs.ru/v14176/%D0%92%D0%BE%D0%B7%D0%BE%D0%B1%D0%BD%D0%BE%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B5_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8

BUD.
3. ConmHeuHoe U3Ty4YEeHHUE U ero XapakTepucTuku. O6iacTu

COJIHCYHOI'O CIICKTpA. HpHMBIe JIy4Hd U paCCCIHHOC U3JIIYUCHHUC.

Oo6ny4ennocts. [lapaukoBslii a3¢dext. [Ipudopst mis
M3MEPEHUs JIyYUCTBIX TOTOKOB.

4. HarpeBaHue BO/ibl COJTHEUHBIM U3JIy4€HHUEM. TUIbI
COJIHEUHBbIX HarpeBatesei. OTKpbITbie HarpeBaTenau. YepHble
pesepByapsl. [Iporounsie HarpeBaTenu. CeleKTUBHbBIC
IIOBEPXHOCTU. BakyyMMHpOBaHHbIE IPUEMHUKH.

5. Ilogorpesarenu BO3yXa, UCIOJIB3YIOIIME COTHEYHYIO
sHepruto. CymmibHble KaMmepbl. CoIHEYHbIE OTOIUTEIbHbIE
CUCTEMBI (ITaCCUBHBIC U aKTUBHBIE). COJIHEYHBIEC MPY/IbIL.

6. ConmHeuHas 3Heprus Uil OXJIaKACHUS BO31yXa.
AGCopOIMOHHBIE X0JIOAMIIbHBIE yeTaHOBKH. Koadduument
TEIUIOMCII0NIb30BaHus. OnpecHEeHHEe BOIBL.

7. KonuenTpartopsl cosiHeuHoU sHeprun. [lapadonnueckuii
BOTHYTBIN KOHIEHTpATOp. COJIHEYHbIE CUCTEMBI [
MIOJIy4EHUS AJIEKTPO3HEPTUU. Paccpe10TOUeHHbIE KOJUIEKTOPY
COJIHEYHBIEC OaIlHU.

8. dotornexTpuyeckas reuepanns. oTorneMeHThl U UX
XapaKTEPUCTHKH. «DIEKTPOHHBIN ra3z». PaboTa BrIxoma
3J1eKTPOHOB. [IpOBOJHUKY U OTYIPOBOJHUKH.
Bonpramnepnsie xapakrepuctuku u reopetndeckuii KI1JI
KpEMHHEBOI OaTapeu.

9. Texuuko-sKOHOMHUYECKHE TTpoOembl coznanus COC
paznuyHbiX TUnoB: HI'TO, HOD, OPI'D, K®O. Ux cpaBHeHuUE
¢ TOC. Okonoruueckue nocneacrTsus coznanus COC.

10. Berposnepreruka. Berep u ero xapakrepuctuku. Cumna
BeTpa. OnpeneneHne cpeaHed CKOPOCTH BETPA.
Knaccudukanms BeTpoyctaHoBOK. BeTposHepreTuaeckuit
KaJacTp.

[lepeuens TeM JIi KypCOBOTO TPOCKTHPOBAHUS/BBIMIOJIHEHUS KYPCOBOW pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyers TeM Juist KypcOBOTO POEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel Uil mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIii IepeueHb BOITPOCOB JIsI TECTOB

Ne
Kon
o HHI
I [IpuMepHBIil mepeyeHb BOIIPOCOB sl TECTOB
/ HKaT
opa
- p
1 1. Yro o3uagaer TepMuH "B0300HOBIIEMBIE HCTOYHHUKN dHEPIrUu'"? IIK-
a) Bo0300HOBIIIEMbIE HICTOUHUKU YHEPTUU — 2.
9TO MPUPOJHBIE PECYPCHI WM MTPOIIECCHI, KOTOPHIE TI0 YEJIOBEUESCKUM 2
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b)

d)

9)
h)

4.

a)
b)
c)
d)
e)

MepKaM SIBJSIFOTCS. HEMCUEPIIaeMbIMH HITH BO3OOHOBIISIIOTCSI OBICTpEE, YeM
pacxomyroTcs.

B0300HOBIIsSIEMBIE HCTOYHUKU SHEPTUH — TO HCTOUYHUKH, KOTOPHIE
HCIIOJIB3YIOT JIA IPOU3BOACTBA SHCPTHUU CUJIBI IPHUPOABI, TAKUC KaK COJIHIIC,
BETEp, BOJa U buomacca.

BO306HOBJI$ICMBIC HCTOYHUKH SHCPIrUr — 3TO UCTOYHUKH,

KOTOPBIE HE BBIJICISAIOT BPEIHBIX BEIECTB B aTMOC(Epy U HE CLIOCOOCTBYIOT
100aJIbHOMY MOTETUICHHUIO.

B0300HOBIIsIEMbIE HCTOYHUKU SHEPTUH — TO HCTOUYHUKH, KOTOPHIE
00eCreunBarOT HE3aBUCUMOCTh OT UMITOPTa UCKOIMMAEMOT0 TOILITNBA U
CO3JIAIOT paboyvne MecTa B perHoHax.

Kakue 3a1aum peniaet BHEPEHUE BO30OHOBIIEMBIX HCTOYHHKOB DHEPTUH B
DHEPreTUKY CTPaHbI?

DHeproodecneYeHne: UCIoIb30BaHNE BO30OHOBIISIEMBIX HCTOYHHUKOB
MO3BOJISIET 00ECIIEYUTh MOTPEOHOCTH B DJIEKTPOIHEPTUU U TEILIE.

DKOJIOTHS: CHIKEHHE BEIOPOCOB MAPHUKOBBIX Ia30B M IPYTHX BPEIHBIX BEIIEC
TB, YMEHBILICHUE 3arps3HEHUSI OKPY>KAIOIICH CPEIbI.

[IponoBonbCTBUE: YIIYUIICHUE YCIOBUHM IJISI CETBCKOTO XO3SIICTBA, CHUKCHUE
3aBHCHMOCTH OT MCKOIIA€MOT'0 TOILIMBA.

be3omacHoCTh: muBepcU(pUKAINS UCTOYHUKOB YHEPTHH, CHIYKCHHE PHCKa TTepe
00CEB B MIOCTABKax M aBapUil Ha AJICKTPOCTAHIIUSIX.

DKOHOMHYECKOE Pa3BUTHE: CO3JJaHUE HOBBIX PaOOYMX MECT, CTUMYJIMPOBAHHE
WHHOBAIIMA M TEXHOJIOTHH B 00J1aCTH BO30OHOBIISIEMON SHEPTCTHKHU.

ComnocTaBbTe TEXHOJIOIMH BO30OHOBIISEMbIX HCTOYHUKOB SHEPTUU C UX
00JIaCTIMH IPUMEHEHHUSL:

Texnonoruu:

O6sacTi NpUMEHEeHUS:

Conneunas 3Heprus

Harpes Bozb! 17151 OBITOBBIX HYX/I, OTOIUIEHHE JOMOB, IPOU3BOICTBO AJIEKTPO?
HEpPruM Ui HeOOJBIINX HACEIEHHBIX MYHKTOB M aBTOHOMHBIX CHCTEM.
Berpsnas sneprus

BripaboTka 37eKTpo3Hepruu Uil OTJAIEHHBIX PaiioHOB, TJI€ HET 10CTYIa K TP
aJIMIIMOHHBIM HUCTOYHUKAM DHEPIHH, a TAKXKE JIJIsl IPOMBIIUIEHHBIX IPEIIPUST
Ui 1 pepMepCKUX XO35SHCTB.

DOHeprus BoAbl

CTpouTenbCTBO THAPOIIEKTPOCTAHIIMN 111 0OeCTIeUeHUs IIEKTPOIHEPTue k
PYIHBIX TOPOJIOB ¥ MPOMBIIIEHHBIX IPEIIPUITUN, a TAK)Ke I PEryJInpoBaH
Usl PEYHOr'0 CTOKA U MPEJOTBPAILECHNs HABOAHEHU.

I'eorepmanbHas sHEprUs

O06orpeB KWIbIX 1 KOMMEPUYECKUX 3AaHUH, TPOU3BOICTBO AIEKTPOIHEPTUHU T
sl OTHAIEHHBIX PAOHOB U 00€CTICUeHNE TETIJIOM M TOpsiueid BOJION TYpUCTHYEC
KHX OOBEKTOB.

PaccraBbTe B IpaBUIBLHOM MOPSIJIKE 3TAalbl CTPOUTENILCTBA
BETPOIHEPreTUYECKON YCTAaHOBKU

[IpoexTnpoBaHue U aHAIN3 MECTHOCTH.

YcranoBka GpyHaaMeHTa U OalIHH.

MoHTax reepaTopa 1 J0MacTeu.

[TonxiroueHne K MEKTPOCETH U TECTUPOBAHUE CUCTEMBI.

[lyckonanasgo4yHble paboThI ¥ BBOJI B AKCILTyaTaIHIO.

5. BerposHepreTrka. BeTep v €ro XxapakTepUCTUKH.
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus1, IpeCTaBICHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTCsi B
JIOKaJbHBIX HOpPMaTUBHBIX akTax [YAIIL, periamMeHTHpyOUUX TMOPSAOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroauyeckue yKa3aHus A1 00y4JarOMUXCs 10 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue yka3aHus Uil OOyYaloIUXCA 110 OCBOCHHUIO JIEKLIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe U sSCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIIMHM B
paMKax IUCHMIIIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMALUIO 110 TEME, a B OCBOCHHUHU
dyHIaMEHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOrO ITO3HAHHSA, HOBEUIINX
JOCTHOKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpbplBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHusA, €€ mpoOjeMbl, JaeT LeJbHOE MNPEeACTaBICHUE O JAUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO Ul CaMOCTOSTEIbHOU PaboOTHI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNSTH TIJIaBHBIE MBICIU U
MOJIO)KEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, IOBTOPATh HX B  pa3IMYHbIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

1.1. TpaguuuoHHbIE U HETPATUIIMOHHBIE UCTOYHUKH YHEPTHU

1.2. 3anacsl ¥ pecypchl HCTOUYHUKOB SHEPTHH.

2.1. IIpo6aeMbl UCTIONB30BAHUS TPAIUIMOHHBIX HCTOYHUKOB YHEPTHU

2.2. [Ipo6aeMbl HCHOIB30BAHUS HETPAIUIIMOHHBIX HCTOYHUKOB SHEPTUH

2.3. MecTo HETpaJUIIMOHHBIX UICTOYHUKOB YHEPTHH B YIOBIETBOPEHUH IHEPIETHUECKUX
noTpeOHOCTEN YeIoBeKa

3.1. DHepreTndyeckue XapakKTEpPUCTUKU COTHEUHOTO U3TyUEHUS

3.2. ®usmyeckre OCHOBHI ITpoIlecca MpeoOpa3oBaHMs YJHEPTHU COTHEYHOTO U3ITYUSHHUS B TETIIO
3.3. ConHeuHble KOJUIEKTOPHI. THITBI, IPUHIMITBI ASHCTBUS U METObI pacdyeTra
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4.1. TemnoBble COJIHEUHBIE STEKTPOCTAHIINH

4.2. ®oTod3AeKTpUYECKOE TPEOOpa30BaHUE YFHEPTUN COTHEUHOTO M3JIyUYEHUS
4.3, KoHIIEHTPAaTOPBI U CUCTEMBI CIICHKEHUS

5.1. YerpoicTBO 31eKTpocTaHIui

5.2. PacueT cucTeMHBIX BETPOIIEKTPOCTAHIIUN

5.3. PacueT aBTOHOMHBIX BETPOAJIEKTPOCTAHIIUI

5.4. MeTozibl MaCCOBBIX Pacu€TOB aBTOHOMHBIX BETPOAJIEKTPOCTAHIIHNA

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax

OCHOBHOU TENBIO 711 00YYaIOIeToCs SIBISICTCS CUCTEMAaTH3aIusl U 0000IIeHne 3HaHUI
no wu3y4aemou Teme, paszaeny, (GopmMuUpoBaHUE YMeHUs pPadOTaTh C JAOIMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh M CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs M T.I. B COOTBEeTCTBUMU C Beaylleu
JTUIAKTHYECKON IENBI0 COJCpKAHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3J0BBIE, Hambolee
TpYIHbIE U TOHUMaHHUS M YCBOGHHS TE€Mbl, pa3leibl JUCHUIUIMHBL Crneunduxoil maHHOU
(dOpMBI 3aHSATUH SBIISIETCS COBMECTHAS pa0boTa MpernoaBaTelisi i 00yJaromerocs: HaJ peeHueM
MOCTaBIIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelIOBaHUS
VHJIUBUAYAIBHON M KOJUIEKTUBHOM JAEATEIBHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TeME MPOCIYIIaHHOW JIEKIHH
HEOOXOJUMO O3HAKOMHUTBCS C TIUIAHOM €ro IPOBEICHUS, C JIUTEPaTypod W HAyYHBIMU
MyOIUKAIUSMU 10 TEME CEMUHApa.

11.3. Meroauueckue yka3aHus JUIsl OOydaroIUXcs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
IpoLecca, 3aKJII0Yaroasicsl B BHITOJHEHUN 00y4aloIUMUCS 110 PYKOBOJICTBOM IIpenoaBaTess
KOMILIEKCa YYeOHbIX 3aJaHUH C LENbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH JEATEIbHOCTH.

Lenbro NpakTUYECKOTo 3aHATUS JUIsl 00y4aroIIerocs sBIsAeTCsl IPUBUTHE OOYUYaIOLIMMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU EATEIBbHOCTH 110 N3y4aeMOM TUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4arOIIKUMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 33714,

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHNUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JVCLUATIINHBI;

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBIIIOJIHCHUS 3aJaHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYaJIbHON (QopM
00y4eHwusI.

11.4. Metoauueckue yka3aHusl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONW M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:
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— TpuoOpeTeHre HaBBIKOB HWCCIEAOBAHUS MPOIECCOB, SBIECHUH © OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUTUINHBL

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

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

1.1. JlaGoparopHOoe 3aHSATHE - OJHA W3 OCHOBHBIX (OPM OpraHMU3aAlUU YIeOHOTO
mporecca, HampaBleHHass Ha TBOPYECKOE YCBOCHHME TEOPETHUYECKUX OCHOB Y4eOHOH
JTUCIUTUTMHBL W TIOJYYCHHUE TPAKTUYECKUX HABBIKOB HCCICAOBAHUS IYyTEM MOCTaHOBKH,
npoBeJeHUs, OOpabOTKM W TPEACTABICHUS PE3YJIbTaTOB OKCIEPUMEHTa Ha OCHOBE
NPaKTUYECKOTO HCIIOIB30BaHUSl PA3IIUYHBIX CPEACTB (HAOMIOACHUS, WU3MEPEHUs, KOHTPOJIS,
BBEIYHCIIATEILHOU TGXHI/IKI/I), HpI/IO6peTeHI/I$I HAaBBIKOB OIIbITa TBOp‘-IGCKOfI ACATCIIBHOCTH.
JlabopatopHass paboTra - KOHKpETHOE Yy4eOHOE 3aJaHhe [0 W3y4aeMOH JHUCIUILINHE,
BBINOJIHSIEMOE Ha J1a00paTOPHOM 3aHITHH.

1.2. Llenb 1a0OpaTOpHOTO 3aHATHUSA - IPAKTHUECKOE OCBOCHHUE CTYJICHTAMU COACPIKAHUS U
METOAO0JIOTUHU H3y‘laeM0ﬁ JAUCHUIIIMHEL ITPU UCITIOJIB30BAHUUN CIICHIUAJIBHBIX CPCIACTB.

1.3. OCHOBHBIMH 3a/ladyaMH JIAOOPATOPHBIX 3aHITUN SIBISIFOTCS: - MPUOOPETEHUE OIBITA
PCIICHUA yqe6HO-I/ICCJIC[[OBaT€JIBCKI/IX N pCAIBHBIX MMPAKTUYCCKUX 3ada4 Ha OCHOBC M3YUCHHOT'O
TEOPETUYECKOTO MaTepualia; - MPHOOPETEHUE OIbITAa MPOBEICHUS YKCIIEPUMEHTA; - OBJIAJICHUEC
HOBBIMH MCTOJUKAMU SKCIICPHUMCHTHPOBAHUS B COOTBCTCTBYIOHICI\/JI OTpacjivu HayKHW, TCXHUKU U
TEXHOJIOTUH, - MPUOOPETEHUE YMEHWH W HABBIKOB JKCIUTyaTallMd TEXHHYECKUX CPEICTB U
obopymoBanus; - (GOpPMHpPOBaHWE yMEHHHM OOpPaOOTKM  pE3yJIbTAaTOB  IMPOBEICHHBIX
UCCIIC/IOBAHMIA; - aHAIUW3 W OOCYXKJIEHUE IOJYYCHHBIX pE3yJbTaToB W (HOPMYIHPOBAHUE
BBIBOJOB, - BI)Ipa6OTKa CIIOCOOHOCTH JIOTMYECKOI'O0 OCMBICIEHHS CAMOCTOSITEIBLHO IMOJIYYCHHBIX
3HaHWi; - 00ECIICYCHNUE PAIMOHAIBHOTO COYETaHUs KOJUICKTHMBHON M WHAMBUIYAIbHOU (hopMm
00y4eHusI.

1.4. OcHOoBHBIMU (DYHKIIUSIMU JTA0OPATOPHBIX 3aHATUHN SBISIOTCS:

- MO3HABATEIbHAS;

- pa3BUBAIOIIAs;

2.1. JIaGopaTopHbIe 3aHATHUS MPOBOIATCS MOCIE YTEHUS JIEKLUH, TaIoIUX TEOPETUYECKHE
OCHOBBI ISl UX BBIIOJHEHUs. J[OTyCKaeTCs BBITIOTHEHNE JTa00PATOPHBIX 3aHATHIA 10 MPOYTECHUS
JEeKIHMHA ¢ 1eblo 00JerdyeHns U3ydeHHsl TEOPEeTUYEeCKOro Marepuana MpHU HaJIWYMK ONUCaHUN
paboT, BKIIIOYAIONIMX HEOOXOIUMBIE TEOPETHUECKHE CBEICHHS WIJIM CCBUIKHM Ha KOHKPETHBIC
yueOHble U3JIaHMsl, COJepKAIIe ITH CBEICHHUS.

2.2. OcHoBaHMEM I NPOBEACHUS 1a00paTOPHBIX 3aHATHI MO AUCHUILIMHE SBISIOTCS: -
nporpamMMa y4eOHOM JUCHUIUINHBL, - pacliicaHue y4eOHbIX 3aHATHH.

2.3. YcnoBus npoBeeHNs U MaTepuaibHoe o0ecrieueHre 1a00paTOpHbIX 3aHATUH.

2.3.1. JlaGopatopHble 3aHSATHS JOJKHBI TPOBOAMTHCS B  CHELHMATM3MPOBAHHBIX
7a00paToOpHsX, COOTBETCTBYIOIIMX CAHUTAPHO-TUTUEHHYECKUM HOpPMaM, TpeOOBaHHSIM
0€30M1aCHOCTH U TEXHUUYECKOW ICTETHKE.

2.3.2. KonnyecTBO 000py/IOBaHHBIX JTAOOPATOPHBIX MECT JOJIKHO OBITHh HEOOXOIUMBIM
JUI  JIOCTHKEHMs TIOCTaBJICHHBIX Iiefiell oOydeHHsT W JIOCTATOYHBIM JuId OOecredeHus
00y4JaeMbIM YCIIOBHI KOM(MOPTHOCTH.

2.3.3. Bo Bpemst 1a00paTOPHBIX 3aHATHI JOHKHBI COOTIOIATHCS MOPSAIOK U TUCIUTUTHHA
B COOTBETCTBHH C TIPABUIIAMH TIOJIH30BAHUS TaHHOH JIAOOPAaTOPHUH.

2.3.4. MatepuanbHoe o0ecredeHre 10JKHO COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO

2.4. TpeOoBaHMsi K METOAMYECKOMY OOECHEYEHHI0 J1a0OpAaTOPHBIX  3aHSITHM.
JlaGopaTopHble 3aHATUS JOJDKHBI OBITH 0OECHeueHbl B JOCTATOYHOM O0O0BeMe HEOOXOIMMBIMU
METOJAMYECKIMH MaTepHaJIaMH, BKIIOYAIOIIUMH B €0l KOMIUIEKT METOJAWYECKHX YKa3aHUH K

16



IUKTY JIaDOpaTOpHBIX paboOT 1O JaHHOM JuCHMIUIMHE. MeToandeckue yKaszaHus K
1abopaTopHOil paboTe City’KaT pyKOBOJACTBOM JJIs IIPenojaBaTesiel U CTyIeHTOB.

2.5. TlomHoMOuYMST M OTBETCTBEHHOCTh MPO(ECcCOPCKO-MPENoaBaTeIbCKOr0 COCTaBa
Ka(eapbl YHUBEPCUTETA, IO AUCLUIUIMHAM KOTOPOH OpraHu3yeTcs 1abopaTOpHOE 3aHATHE:

2.5.1. 3aBemyrommii  Kadenpoil  HeceT  OTBETCTBEHHOCTh 32  HaJUIeXKallee
(GyHKLIMOHMpOBaHUE Ta0OPATOPUU U KaIpoBOE oOecrieueHue 1a00paTOPHbIX 3aHATHH.

2.5.2. IlpenogaBarenb, KOTOPOMY ITOPYYEHO MPOBEJCHNUE LIUKJIIA JAOOPATOPHBIX 3aHITHH,
HECET OTBETCTBEHHOCTb 3a CBOEBPEMEHHYIO I10/lauy 3asBOK Ha MaTepUalbHOE M KaJpoBOe
o0ecrieyeHne 3aHATHHA, a TaKKe 3a OPraHU3aAIMI0 YKA3aHHBIX 3aHATUH B COOTBETCTBHH C
TpeOOBaHUAMHU JEUCTBYIOIIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCALIMXCS K COJCPKAHUIO
3aHATUI U METOAMKE UX MTPOBEACHUSI.

2.5.3.1lpenogaBarens MMEET MPaBO ONPEAENATh COJEp)KAaHUE JIa0OPATOPHBIX pPadoOT,
BBIOMpPATh METOJBI U CPEICTBA MPOBEACHUS JaOOpAaTOPHBIX HMCCIEIOBAHUM, Hanboee MOJIHO
OTBEYAOIME UX OCOOCHHOCTSM U 00€CIIeYBaIOIIIE BEICOKOE KaUeCTBO Y4eOHOIro Imporiecca.

2.5.4. TlpenogaBatens (GOpMHUPYET PYOEIKHBIE M HMTOTOBBIE PE3YyIbTaThl (PEUTHHTH)
CTYZEHTA I10 pe3yJbTaTaM BbIIIOJIHEHHs Ja0OpaTOPHBIX PadoT.

2.6. IIpaBa, OTBETCTBEHHOCTb U 00A3aHHOCTH CTY/EHTA.

2.6.1. Ha 5naGoparopHOM 3aHATUU CTYIEHT MMEET IPaBO 3aJaBaTh MPENOAaBATENI0 U
(wm) 1abopaHTy BOMPOCH IO COACPKAHWIO W METOJHMKE BBITIOJHEHHS PabOThl M TpeOOBaTh
OTBETa MO cyuecTBy obpamieHus. OTBeT mpenogaBarens AOKEeH 00ecredrBaTh BBIIOJHEHHE
CTYACHTOM pabOThl B TEUYCHHE 3aHATHA B IOJHOM OOBEME M C HaJIKAIIMM KadeCTBOM,
OTOBOPEHHBIM B METOJIMYECKHUX YKA3aHUSAX IO MIPOBEAECHUIO JJaOOPATOPHBIX padoT. 2

2.6.2. CTyeHT UMeeT MpaBoO Ha BBINIOJIHEHUE JIAOOPATOPHOU PaOOTHI MO OPUTHHAIBHOM
METOMKE C COIJIacus MpPernoaaBaress M MOoJ €ro HaJ30poM - MpH Oe3yCIOBHOM COOJIOJCHUU
TpeOoBaHuil 0€301MacCHOCTH.

2.6.3. CTy#eHT MMeeT NpaBO BBINOJHUTH JIAOOPATOPHYIO PabOTy, MPOMYIIEHHYIO IO
YBKUTEILHOW PUYHHE, B YaChl, COTIIACOBAHHBIE C TPENOaBATEIICM.

2.6.4. CtyneHT 00s13aH NPUOBITH Ha J1a0OPaTOPHOE 3aHATHE BO BPEMs, YCTAHOBJIEHHOE
pacnucaHMeM, ¥ C HEO0OXOAMMOH mpeaBapuTeiabHOW NOAroToBKOM. K BbIONIHEHUIO
1a0opaTopHOil pPabOTHl JOMYCKAIOTCS CTYJEHTHI, MOATBEPAMBIINE TOTOBHOCTH B 0OBEME
TpeOOBaHUM, coAepk allUXCs B METOJUMYECKMX yKa3aHUSAX K JiabopaTopHoW paborte u (uim) B
YCTHBIX NMPEIBAPUTEIbHBIX YKa3aHUAX MPEMOAaBaATENS.

2.6.5. B xome nabopaTOpHBIX 3aHATHI CTYAEHTHl BEAYT HEOOXOIUMBIE 3allMCH,
COCTaBJIAOT (MO TpeOOBAaHUIO MpenojaBaTess) UTOrOBbIM NHCbMEHHBIM oTdeT. Ha mepBom
3aHATUH IUKJIA JTAOOPAaTOPHBIX PadOT MperojaBaTellb JO/DKEH MaTh KOHKPETHBIE yKa3aHUs 110
COCTaBJIEHUIO M 0(OPMIICHHIO OTYETOB C IIeJIbI0 00ecnedyeHus ennHooopasus. B 3aBucumoctu ot
OCOOEHHOCTEH IMKJIa JTA0OPATOPHBIX 3aHSITHH OTYET COCTABISIETCS KaXKIbIM CTYJICHTOM
UHIUBUYalIbHO, JMOO OOmuMi oTdeT - moAarpynmnod u3 2-3 cryneHToB. [lo oxoHuaHMM
nabopaTOpHON pabOTHI CTYACHTHI 00S3aHbI MPEICTABUTH OTUET MPENOAABATENIO JIJISl POBEPKH C
nocienyromei 3ammroi. [1o cormacoBanuio ¢ mpenojaBareieM JO0MYycKaeTcsl MpeACTaBlIeHue K
3alIUTe OTYETa O JIA0OPaTOPHOM paboTe BO BPEMs CIICAYIOIIETO JTa0OPaTOPHOTO 3aHITHS WU B
UH/IMBU/YyalIbHbIE CPOKH, OTOBOPEHHBIE C IpernojaaBaTeneM. J[omyckaeTcst IO COTJacoBaHHUIO C
Iperno/iaBaTesieM MPEICTaBIATh OTYET O JIAOOPATOPHOU PadOTE B SJIEKTPOHHOM BHUJIE.

2.6.6. B koHIle 1a0OpaTOpHOrO 3aHATHUSA INPENOaBaTeNb OLEHUBAET padoTy CTYAEHTa
IyTeM MPOBEPKHU OTUeTa U (WJIM) €ro 3aluThl (coOeceIoBaHMs ).

2.6.7. CTyneHT HeceT OTBETCTBEHHOCTb: - 3a MPOIMYCK JIaOOpaTOPHOIO 3aHATHUS IO
HEYBRXUTEIHPHOM  MpPUYWHE; -  HEMOATOTOBICHHOCTh K  JIaOOpaTopHOM  paborte;
HECBOEBPEMEHHYIO c/lauy OTYETOB O J1a00opaTOpHOIl paboTe M UX 3aIIUTY; - OPUYY UMYIIECTBA U
HaHECeHHE MaTepUaIbHOro yiiepoa sadbopaTtopuu.

Crpykrypa u hopma otuera o 1abopaTopHOU paboTe
Kakas nomkHa O6b1Th HHPOpMAIIHS B OTUYETE 0 JabopaTopHOit pabore:
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naHHbIe 0 padoTte (Tema, qucruminHa), DO aBTOpa U MpenoaBaTes;
LIEJIM ¥ 3a7a4H;

® O0O0BEKT U MPEIMET UCCIICAOBAHUS;

® YCIIOBHBIC 0003HAYCHHUS M TEPMUHBI;

® TEOPETUYECKHE BBOJHBIC JTAHHEIC;

e HaJW4YHMe TEXHUYECKOTO OCHAICHHUS;

e BBIOpPAHHBIC METO/IBI ITPOBEICHUS IKCIIEPUMEHTA;

® [IOJIYYCHHBIC B MPOIECCE UCCIICIOBAHUS PE3YyJIbTaThI;

® aHAJM3 PE3YJIHTATOB SKCIEPUMEHTA;

® 3aKIIOYCHUE U BHIBOJIEI.

TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTopHOU paboTe

Otuer (WM MPOTOKON) MO JiabopaTopHOU padoTe 0O0bIYHO OQOpMIIIETCS OJMH Ha
Opurany (2-4 cTyaeHTa), OIHAKO B HEM MPHUBOJSATCS BAPUAHTHI 3a/IaHUN U XOJ1 BBIIOJIHEHUS JUIS
BCEX HCIIOJIHUTENEH, €Clu Ui KaXJO0Tro CTYJCHTa MpEeayCcMOTpeH cBOW BapuaHT. OTyer 1o
nabopatopHoii paboTe JODKEH COOTBETCTBOBaTh OCHOBHBIM  TpeOoBanusiMm ['OCTa,
NPEIbIBISEMBIM K TEXHHYECKON JTOKYMEHTAIIHH.

Otuer pomyckaeTrcss opOpMIISTh TOIBKO Ha IUCTax Oenoit Oymaru gopmara A4 (210x295
MM). TekcT U pUCYHKH pa3MENIaloTCsl ¢ OJHOW CTOPOHBI JIMCTA, JPyrasi OCTaeTcsl CBOOOIHOM.
[Tons momxkHbl OBITh HE MeHee 25 MM cieBa M 15 MM cmpaBa, cBepxy U cHu3y. Pamka He
SBIIsIETCS 00513aTeNbHON. JINCTBI, HAYMHAS CO BTOPOTO, JOJDKHBI OBITh TPOHYMEPOBAHBI B IIPABOM
BepxHeM yriy. Jluctel ckperuisiioTest 2-3 ckoOkamMu ¢ JieBOM cTopoHbl. [leperubath u
CKJIaJIIBATh JINCTHI HE JOMYCKACTCS.

[lepBeiM odopmisieTcss TUTYABHBIM nuCcT obmero Buaa. Ha cnemyromieit crpanwuiie
dbopMyIupyIOTCS 1eNIb paboThI, 00IIee 3aJaHUE U IPUBOAATCS JaHHBIE KOHKPETHOT'O BapUaHTA.
Janee onuceiBaeTcs XoA paboThl, mpuBoisaTcs (ecnu Tpebyercs) (OpPMYNbI, pacueTHbIC
COOTHOIIIEHUS, AJITOPUTMBI, TEKCTHI IIPOTPAMM U PE3YJIbTAThl PacYeTOB (IKCIIEPUMEHTOB) B BHJIE
TaOJIMI, CXeM, PUCYHKOB U TpadukoB. B cooTBeTcTBUM C OXHAa€MbIMH W TOTYyYECHHBIMU
pe3ysibTaTaMu  JIeNalTcsl BbIBOJBI 00 YyCHEIIHOM (HEYJauHOM) BBINOJHEHUM 3aJaHus,
NPOM3BOJUTCS aHAIU3 JIONMYIIEHHBIX OLIMOOK M TpeayararoTcsl BapUaHThl MX YCTpaHEHHs, a
TaKXe TPEeJIaraloTcsi CIOCOObI MONydeHHs HauOoJiee ONTUMAIBHBIX PE3ylbTaToB.* BEIBOBI
JIOJDKHBI OBITh HAIMCaHBl CAMOCTOSITENIBHO, @ HEe JyOIHMpOBaTh 3aKIOUYEHUE M3 METOINYECKOTrO
nocoOus 1o 1adbopaTopHBIM paboTam.

Onucanue BBIMONHAEMBIX JIEHCTBUN NMPOU3BOAMTCSA B O€31MYHON (opMe B HACTOALIEM
BpEMEHH, Hampumep: «B COOTBETCTBHU C aNTOPUTMOM COCTaBJsieTCs mporpamma...» HesepHo
Oyzer 3amucarb: «B COOTBETCTBHHU C aJTOPUTMOM COCTaBJsieM (MBI COCTaBJIsieM, COCTABUIIM)
nporpammy...» Ciemnyer Takke u30eratb yrmoTpeOIeHHs TPOCTOPEYHBIX CIIOB M BEIPAKECHUH.

Hymepanus myHKTOB, TabIHI], CXeM, PUCYHKOB U rpadukoB ckBo3Has. He momyckaercs
pa3MeniaTh 3aroJIOBOK Ha OJJHOW CTpaHULIE, a CIASAYIOIIHNM 3@ HUM TEKCT - Ha JPYToM.

Ha rpadukax crneayer yka3piBaTh MacmTal, a Takke MOJAMUCHIBATh BETUYMHBI IS BCEX
Ocel, a ecii BO3MOXXKHO — TO M pa3MmepHocTu. CoBMeIIaTh Ha OJHOM TrpaduKe HECKOJBKO
3aBHCUMOCTEH JOMyCKaeTcss B cilydae, €CiIM 3TH 3aBUCHUMOCTH HMEIOT OOIIMN apryMeHT B
ONMM3KHX TIpe/esiaX | 10 3HAYCHUSAM OTJIMYAIOTCS HE CIHMIIKOM CHJIBHO (B pa3bl, MAKCUMYM — Ha
nopsiok). Ecinu rpaduk copepXuT HECKOJIBKO KPUBBIX, CIIEAYET COIPOBOKIATH MOSCHSIIOIIUMU
HNOJNMCAMHU KXYy KpUBYI0. Maciitad, npenensl oceil U pa3mep rpadukoB cieayeT BbIOUpaTh
TakUM 00pa3oM, YTOOBI ObUIT SICHO BHUJEH XapaKTep M300paK€HHBIX 3aBUCUMOCTEW, U3MEHEHHE
napaMeTpoB M 4YTOOBI rpaduk cojepkall MUHUMYM HEHMH(OpPMaTHUBHBIX 00JacTei, B KOTOPBIX
OTCYTCTBYIOT KPUBBIE, THOO ITapaMeTphl He U3MEHSFOTCS.

Otuer cnaercsa B BHJE TBEpAOW KOMUM (pacrieyaTaHHbBIN), B 3JEKTPOHHOM BHJE HE
npuHuMaercsi. KommbioTepHoe odopmiieHue sBIseTcs Oojiee MPEINOYTHTEIBHBIM, OHAKO
JIOMYCKAETCSl YAaCTMYHO WJIM TMOJHOCTBIO aKKypaTHO o(opMiIATh OoT4eT oT pyku. HebGpexHo
odopMIIeHHBIE WM HEPa300OPUYNBO HAMTMCAHHBIE OTYETHI OYyT OTHPABISATHCS HA MEPEICIIKY.
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*[Ipu BBIMOTHEHHUH JAOOPATOPHBIX PAabOT MO WMHGPOPMATHUKE 3aMHMCHIBATH BBIBOJABI HE
Tpedyercs.

11.5. Metoauueckue ykazaHUs [Uig OOy4alolIMXCA 10 MPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBITIOJIHEHUSI KYPCOBOU pPaObOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS C 1eNbI0 GOPMUPOBAHUS Y O0YUYAIOIIUXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPO(PeCCHOHATBHOMN e TETbHOCTH.

11.6. MeTtoauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemnocpeACTBEHHOTO
y4acTusl.

Jia obywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B npornecce BbIMOIHEHHSI CaMOCTOSITENIbLHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MetoauueckumMl ~ MaTepualaMM,  HAMpaBISIIOLIMMH  CaMOCTOSITENIbHYIO — palboTy
00y4JarOIUX CASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBHIMOJIHEHUIO KOHTPOJIBHBIX PaboT (s 00ydJarommxcst
1o 3a04HOU (hopme oOyueHus).

11.7. Meroauueckue YyKka3aHusi sl OOYYArOUIMXCS MO IMPOXOXKICHUIO TEKYIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCIIEBAGMOCTH MPEIyCMATPUBACT KOHTPOJIb KAuyecTBA 3HAHHMN
00yJarommxcs, OCyIIeCTBISIEMOT0 B TEUCHHE CEMeCcTpa C LEeNbI0 OLCHUBAHUS XOJla OCBOCHHUS
JIMCIUTITHHBL

TCKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTHU MPOBOAUTCA HA MPAKTUUYCCKHUX 3aHATHUAX B YCTHOM
dopmare.

PesympTaTel TEeKylIero KOHTPOJIS COOOIMIAIOTCS CTYISHTaM HEIOCPEICTBEHHO Ha
CIIE/TYIOIIIEM 3aHSTHH.

Pe3y.]'IBTaTI)I TCKYIICTO KOHTPOJA YCIOCBACMOCTHU YYHUTBIBAKOTCA IIPU IMPOBCACHUUN
NPOMEXYTOUHOH arrectanuu. [Ipu HEMpOXOKAEHUH TEKYIIEro KOHTPOJIS CTYACHTY CTaBUTCS
OLICHKA «HEY/IOBJIETBOPHTEIHEHOY.

11.8. Metoanueckue ykazaHus IJi OOYYaIOLUIMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWH, TIOTy4EeHHBIX
00y4aromuMcs pU U3YYEeHUHU TUCIHMIUIMHBI, IPU BBIMOIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIE0BATENbCKUX PA00OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

Cucrema OILEHOK IpH MPOBEIECHUU INPOMEKYTOYHOW aTTeCTallMd OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBaHusiMu Ilonoxkenuit «O TeKylleM KOHTpOJE YCIEBAaeMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwarommuxcs 1mo mporpammam BbICIIETO
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oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y AID».

KonrponbHas paboTa — CpeIcTBO NMPOBEPKHM yMEHUH NPUMEHSTH IOJyYEHHBIC 3HAHUS IS
pelleHus 3a/1a4y ONpeAeNIeHHOro THUIa 1Mo TeMe win pazaeny. O0beM KypcoBoil paboThl MOXKET
nocturarb 10-20 cTpanuil; BpeMs, OTBOJMMOE Ha €€ HalKuCcaHue — OT 1-2 MecsIeB 10 ceMecTpa.
B 3aBucumoctu ot o6bemMa BpeMEHH, OTBOAMMOIO Ha BBIMIOJIHEHUE 3aJlaHUs, KypcoBasi paboTa
MOXET MMETh PA3JIMYHYI0 TBOPYECKYIO HampaBlIeHHOCThb. lIpum HammcaHuM KypcoBoil paboThI
CTYJIEHT JOJDKEH IIOJIHOCThIO PACKPBITh BBIOPAHHYIO TEMY, COOJIIOCTH JIOTUKY HU3JIOKEHUS
MarepHuala, IMOKa3aTh YMEHHE JenaTb 0000meHuss u BeBoAbl. KypcoBas pabora momkHa
COCTOSITh M3 BBEJCHMS, OCHOBHOMN YacCTH, 3aKJIIOUYEHUS U CIHCKA HCIOJIb30BAHHON JIUTEPATYPHI.
Bo BBeneHnH aBTOp KpaTko OOOCHOBBIBAET AKTYyalbHOCTh TEMBI, CTPYKTYpY paOoThl M Haért
0030p UCMOJIb30BaHHON JUTEpaTyphl. B OCHOBHON YacTu pacKpbIBaeTCsl CYIIHOCTb BHIOPAHHOI
TEMBI; OCHOBHAS YacTh MOXKET COCTOSITh M3 JIBYX WM OoJiee riiaB (pa3/ienoB); B KOHIIE KaKI0Tro
paszena J1enaTcsl KpaTKue BbIBOJBI. B 3aKit0ueHHH MOJBOAUTCS UTOT BBIOJIHEHHON paboThI U
JenaloTcest o0liue BBIBOABL. B crmcke MCIONB30BaHHOM JIMTEpaTyphl YKa3bIBalOTCSA BCE
myONIMKaUy, KOTOPBIMHM TMOJIb30BajCcs aBTOp. IIpu olleHKEe ypOBHS BBINOJIHEHHUS KYpCOBOM
paboThI, B COOTBETCTBHH C MOCTABICHHBIMHU LEJSIMH JJIsI TaHHOTO BUJIAa YY€OHOH esSTeTbHOCTH
MOTYT KOHTPOJHMPOBATHCS CIEAYIOIIME YMEHHsS, HAaBBIKU M KOMIETCHIIMHU: YyMEHHE pabdoTaTh C
O00BEKTAMU HW3YYEHHS, KPUTUYECKUMH HMCTOYHHMKAMH, CIPABOYHONH M DHIUKIIONEANIECKON
JUTEpaTypoil; yMEeHHE cOOMpaTh M CHCTEMaTU3MPOBATh NPAKTHUECKUN MaTepuan;, yMEHHe
CaMOCTOSITENIbHO OCMBICIISITH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOIHK; YMEHHE JIOTUIHO
U TPaMOTHO M3JIaraThb COOCTBEHHBIC YMO3AKIIOUEHHSI M BBIBOJIbI, YMEHHE cOOmoaaTh (opmy
HAYYHOTO MCCIICIOBAHUS; YMEHHUE MOJIb30BAThCS TII00aTBHBIMI HH()OPMAITHOHHBIMHU PECYPCAMU;
BJIQJICHHE COBPEMEHHBIMH CpEACTBAMH TEIEKOMMYHUKAIMM;, CIOCOOHOCTh M TOTOBHOCTH K
UCTIOJI30BAaHUIO0 OCHOBHBIX MPUKJIAIHBIX MPOTPAMMHBIX CPEICTB; yMEHHE OOOCHOBBIBATH M
CTPOUTH aNpPUOPHYIO MOJETh H3y4aeMoro oOBEKTa WM TMpoIlecca; CHOCOOHOCTh CO31aTh
COJIePKATEIBHYIO MPE3EHTAINIO BBITIOJIHEHHON pabOTHI.

OcHoBHBIE TpeOoOBaHUS K O(GOPMIICHUIO KOMIUIEKTAa TECTOBBIX 3aJaHuii KOMIIEKT TECTOBBIX

3ananuit (manee - KT3) momxkeH ObITh MpeCTaBiIeH B BUIE TEKCTOBOrO JoKymeHTa (Microsoft

Word). Bce TecToBhle 3amaHus JODKHBI COOTBETCTBOBATH M OBITh  pa3feiieHbl IO

KOHTPOJMPYEMBIM pa3zzesiaM (MOAYISIM) AUCHUIIINHBL. BBIIENAIOT Cleayromre OCHOBHbIC THUITbI

tecToBbIX 3amaHuil (T3): BbIOOp OJHOrO BapuaHTa OTBETa W3 NPEUIOKEHHOTO MHOXKECTBA,

BbIOOp HECKOJIbKMX BEPHBIX BapHaHTOB OTBETa U3 NPEAJIOKEHHOI'O MHOXKECTBA, 3a/laHUS Ha

YCTaHOBJIEHHE COOTBETCTBHS, 3aJaHHE€ Ha YCTAHOBJIIEHHE MPABUIBHOW IOCIEN0BATEIbHOCTH,

3aJaHie Ha 3aloJIHeHHE MPOMYIIEHHOTo KIIOYEBOro clioBa, Trpaduueckas Gpopma TECTOBOIO

3aganus u ap. [pu coctaBnenun KT3 xenarenbHO UCTIONIB30BATh BCE TUIIBI TECTOBBIX 3aJJaHUM.

— TIPUMEPBI O®OPMJIEHU S TECTOBBIX 3AJTAHUI:

— Bribop ogHOro BapuaHTa OTBeTa M3 NPEJIOKEHHOTO MHOXeCTBa MHCTPYKIMS CTYAEHTY:
Boi6epuTe 0uH NpaBUIBHBIA BapUaHT

— IIpumep opopmnenus T3:

— Cromuuent Poccuniickoii @enepanyu sBiIseTCs:

— Cankr-IlerepOypr

— MuHCcK;

— Mockga;

— Kues.

[Tpumeuanue: IIpaBunbHBI BapHaHT OTBETAa BBIACIACTCA TMOMYKUPHBIM LIPUPTOM.
KonnuecTBo BapuaHTOB OTBETa JIOJKHO OBITh HE MeHee 4 u He Oosee 8.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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