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AHHOTaNINA

JucuunnuHa «HEproycTaHoBKM Ha OCHOBE BO300HOBJISIEMBIX HMCTOYHUKOB SHEPTUN
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[TIK-3 «CnocobeH npuHUMAaTh y9acTHE B TPOCKTUPOBAHUHN 00BEKTOB MPOdhecCHOHATBHOM
JEATETbHOCTH B COOTBETCTBUM C TEXHHUYECKUM 3aJaHUEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTAIIUEI»

ConeprxaHue NUCIHUILIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBSI3AHHBIX C (hOPMHUPOBAHHEM
3HAaHUW  HOMEHKJATypbl ~ OCHOBHOIO  JHEPreTUYECKOro  O0OpydOBaHUS  yCTAaHOBOK
HETPAJULMOHHON  SHEPreTUKH; TMOJArOTOBKOM  CTYA€HTOB K Oyaymed  WH)KEHEpHOU
JIeATEIbHOCTH.

[IpenoaBanre MUCHMIUIMHBI MPEIyCMATPUBAET cleayromue (OpMbl  OpraHH3aIUU
yueOHOro  mpouecca:  JEKUWH, [PaKTUYECKHE  3aHATUSA,  JAOOpaTOpHbIE  3aHSTHS,
camocTosITeNbHasl paboTa CTYJIEHTOB.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3pIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI.



1. TlepeueHb MIIAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS O JUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenssMu OCBOEHUST TUCIUILIMHBI (MOAYJIS) SBISIOTCS: (DOPMUPOBAHKME 3HAHWK HOMEHKIIATYPHI
OCHOBHOTO JHEPreTHYeCKOro O0OpYyIOBaHUS YCTAHOBOK HETPAAWIIMOHHOW DHEPTCTHKW;
MOATOTOBKA CTYJACHTOB K OYyIylIed WHXCHEPHOW NEATEIbHOCTH, CBSI3aHHOW C pa3paboTKOH
TEOPETUYECKIX OCHOB, METOJOB M TEXHUYECKHX CPEJICTB MCIIOJIB30BAHMS COTHEUHOM, BETPOBOIA,
MIPUJIMBHOM, BOJTHOBOM, r€0TEepMalIbHON, OMOSHEPTHH, TUAPOIHEPTUH.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (lajee —
OII BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUYCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCIUIUIMHBI OO0YYarOUKCS JTOJDKEH 00J1agaTh CIEeIYIOIUMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHWE HHIMKATOPA JOCTUKEHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-3 Crnocoben
MIPUHUMATD Y4acTHE
B IIPOCKTUPOBAHUH
00BEKTOB
npodeCCHOHAIBHON
[Ipodeccuonanbubie | 1EATEILHOCTH B
KOMITETEHIIUU COOTBETCTBHUH C
TEXHUYCCKUM
3aJaHUEM U
HOPMAaTHBHO-
TEXHHUYSCKOMN
JIOKYMEHTalHUen

[TK-3./1.1 BeimonHsIeT cOOp U aHAJIW3 TAHHBIX JIJIs
MIPOEKTUPOBAHMS 0OBEKTOB MPO(HEeCCHOHATBEHOM
e TeTbHOCTH

2. Mecro nucuumiHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMUCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:
— DOnexTpocHabkeHHe
— DIIeKTpUYeCcKUe CTaHIUHU U MOACTaHLIUN

3HaHI/I$[, MOJIYYCHHBIC IIpU H3YUCHUH MaTcpualia I[&HHOﬁ JUCHUIINIMHBI, HMCKOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

— OOmas »HepreTuKa
— DNeKTpUYecKre MalliuHbl U anmapaTsl

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BHIOB Yy4eOHOM
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThl Bcero ceMecTpam
Ne8




1 2 3
Oowan mpyooemKocma OuCUUNIUHDbL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:
nexru (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (Jac) 57 57
Buo npomescymounoit ammecmayuu:. 3ayer, Tndd
madd. 3auger, sx3amen (3auer, Judd. 3aq, ' Hudd. 3au.
k3. %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTLITHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Hewxrm | 113 (C3) P KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 8

Pazmen 1. OcHoBHOe »HepreTndeckoe 00OpPYIOBAHUE
THAPABINYECKUX 7 THAPOAKKyMyJupyomux| 3 3 3 11
anexkTpoctaniuii. Mansle I'OC u muxpo-I'9C

Pazgen 2. OcHOBHOE 3HEpreTH4ecKoe 00OpYyIOBAHHUE 3

MIPUJIMBHBIX M BOJHOBBIX 3JIEKTPOCTAHIINH. 3 3 12
Pazmen 3. OOopynoBanume [is Te€OTEpPMATBHOM 3 3 3 11
sHepreTuku. TennoBbpie HACOCHI
Pasnen 4. OcHOBHOE 3HepreTuueckoe 000pY/IOBAHME 4 4 4 11
COJTHEYHBIX ¥ BETPOBBIX YHEPrOyCTAHOBOK
Pazpen 5. OcHoBHOE obopynoBaHue 1S
OUOPHEPTETUKH. TomnuBHbIe anementsl| 4 4 4 12
TepMOodIeKTPOTreHEPaTOPHI.

Hroro B cemecTpe: 17 17 17 57

Hroro 17 17 17 0 57

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

1 Tema 1. I'mapocunoBoe oGopymoBanue I'DC. I'mapoTypOuHBL,
oOpatuMble W HACOCHBIE arperatbl TUApPOoy310B. OCHOBHOE
ypaBHEHUE THIPOTYpOrHBL. KaBuTarus B THApOTypOHHAX.
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Conepxanne templ: OOmMe TMOHATHA O THIAPOTYpPOMHAX, HX
mapaMeTrpax M IOKa3zaTeisX, CXeMax THIPOTypOMHHBIX
YCTAaHOBOK M HX cocTaBisionmx. OCHOBHOE ypaBHEHHE
ruIpoTypOuHbl. OCHOBHBIE BUABI U THIIBI THAPOTYPOUH. MeTo b1
BbIOOpa 1 00OCHOBaHMS OCHOBHBIX MApaMETPOB T'HIIPOArperaToB
I'DC. PerynupoBanue pacxoaa ruapotypOouH. Teopus momgoous u
MOJICIIMPOBAHMSI U €€ HCIOJBb30BaHUS MPH MPOCKTHPOBAHUU U
SKCIUTyaTaluu ruapoTypOoun. Kapurtanus B ruapoTypOMHaxX H
MeTO/IbI O0phObI ¢ Hell. OOpaTuMble M HACOCHBIC Aarperarsl
THJIPOY3JIOB. O60061eHHOoe orpezesneHue rapaMeTpoB
00paTUMBIX MAlllKH.

Tema 2. Mexannueckoe 000py10BaHHE THAPOIICKTPOCTAHIIHA.

Copnepxanue TeMbl: OCHOBHBIE 3aTBOPBI, aBapUIHO-PEMOHTHBIE,
OBICTPOICHCTBYIOIIIHE. PeMoHTHBIE 3aTBOPBHI. 3aTBOPHI
BOJOIIPUEMHHUKOB.  3aTBOpPbl  TYpOMHHBIX  TpyOOIPOBOOB:
JIMCKOBBIE, IIapOBbIe 3aTBOPBL. COpOyAepKUBAIOLIUE PEIIETKH U
MEXaHU3MBbI ux OUYHUCTKHU. [TorbeMHO-TpaHCTIOPTHOE
o0opysOBaHUE:  MOCTOBBIE  KpaHbl,  KO3JIOBbIE  KpaHbl,
CTaHJApTHbIE MOAbEMHbIE MexaHu3Mbl. C(CpencrBa Mallol
MEXaHU3aIHH.

Tema 3. OCHOBHOE 3HEPreTHYECKOoe O0OpYAOBAaHUE MAaJbIX U
Mukpol 9C.

Copnepxanne Tembl: OOwIas XxapakTepUCTHKa U Pa3HOBUAHOCTU
Manbix U MUKpo-I'DC. VYHuuuupoBaHHblE SHEPreTHYECKHE
monyin Mmanelx ['OC. Buael rugpoarperatoB [Uisi MajbIX M
Mukpo - I'DC Pacuer TEXHHUKO-?PKOHOMUYECKOTO IOTEHIIMAA
BOJIOTOKA. Pacuer MOIITHOCTH CBOOOHO-TIOTOYHBIX
THJpOarperaTos.

Tema 4. OcHoBHOE sHEpreTuueckoe oobopynoBanue [19C.

Cognepxanne Tembl: OcobeHHOCTH KoMrmoHOBKH 3manmii [19C.
[lepcriekTHBHBIE pPAOHBI U CXEMbl HCIOJIb30BAHUS HHEPIHU
npwimBoB. KoHcTpykius 3panuii ['OC ¢ KancyJbHBIMH
ruapoarperatamMu.  OpToroHaibHbIE  TYpOWHBI, OCHOBHBIC
pEeuMyIIeCTBa OPTOrOHAJILHON TYPOUHBI.

Tema 5. OCHOBHOE JHEpPreTUYecKoe O0OOPYIOBAHHE BOJIHOBBIX
ANEKTPOCTAHIIUH.

CopnepxaHue TeMpl: DHEPIUs U MOIIHOCTh BOJHBI. OCHOBHBIE
TUIIBI U CXEMBI BOJIHOBBIX 3JiekTpocTaHiuili (BnOc). BoxHosas
nomiaBkoBas ['DY. VYerpoiictBa, orciexuBaromue Mpopuiib
BOJHBI:  Kadaromasica yrtka Conrepa, twior Kokepemrs.
Hcnons3oBanue KOJICOITIOIIEerocs BOJSTHOTO cronba:
OCUHWJUTMPYIOIIUNA BOAHBIA CTOJO, MYyIbCUPYIOIIUN BOJHBIM
ctond Macyasl. OO6opynoBaHHE OKEaHHYECKHX TeIlJIOBBIX
anektpocranuii OTIOC.

Tema 6. Meroasl BbIOOpA, pacyeTa U OOOCHOBAHUS OCHOBHBIX
napametrpos [19C u BnOC

Conepxxanne Tembl: Pacuer MOIIHOCTH MPWIMBHOTO MOIBEMA.
Karonnass 3ammra OT  DJIEKTPOXMMHYECKOM  KOPPO3UHU.
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OnpeneneHue MOIIHOCTH T'MAPOTEHEPATOPOB. OJHEprus H
MOIITHOCTb BOJIHBI. OCHOBHBIE COOTHOILIEHUS.

Tema 7. OcnoBHoe obopynoBanue ['eoTOC.

Copnepxanue Tembl: TexHOJOrMYecKas CXeMa OJHOKOHTYpPHOM
I'eoTOC u ee ocHOBHOE 0O00OpynoBaHue. TeXHOIOrHYECKas cxema
nByxkoHTypHOU ['e0TOC u ee obopynoBanue. Bomoammuayunas
I'eoTOC. TypGoxommpeccopHbie reoTepMalibHbIe
SHEProycTaHoBkH.  CXeMbl  yTHIM3alUU  OTPAOOTAaHHOTO
pabouero terna ['eoTOC. JeiictByromue 'eoTOC Poccun u ux
MOIIHOCTH

Tema 8.  OcHoBHOe  sHepreruyeckoe  00OpyHOBaHHE
reoTepMalIbHOTO TeIuIocHa0XKeHus. TerIoBbsie HacOCHI.

Conepxanue TEMBI: Cucremsl reoTepMajIbHOTO
TEIUIOCHA0XKEHUS, METOJbl 3alllUThl OT KOppo3uHu. MeToauka
pacdyera CHCTEMBl OTOIUICHUS IIOMELICHUH TIe0TepMabHON
BoJ10M. [TpuHIMn paboThl U XapaKTEepUCTUKU TEMJIOBBIX HACOCOB.

Tema 9. OcHOBHOE 00OPYIOBAaHKE COJTHEUHBIX JICKTPOCTAHITUH.
OcHOBHOE O00OpYJOBaHHWE YCTAaHOBOK COJHEYHOIO  TEILIO
CHa0XEeHUSI.

Copepxanne  tembl:  OOopynoBaHMe  JUIsi  COJHEYHOM
AJIEKTPOCTAHINU OareHHoro Tura. Buasl konnieHTparopoB. COC
¢ conHeunbiMu npyaamu. Cxema COC ¢ mnapamienbHbIM
TEIUI0AKKyMyJiaTopoM. llpuHnunuanbHas cxema a’pocTaTHOM
CONTHEYHOM  DJIGKTPOCTAaHLIMM €  T[apoBOil  TypOUHOIL.
doro3nexkTprueckue craHuu. Tumsl poro- npeodpasopareneil u
ux KIIJ[. Kocmudeckue coliHeYHbIE CUCTEMBI.

Tema 10. OcHoBHOE 000py/I0BaHNE BETPOBBIX YHEPIOYCTAHOBOK.

Copnepxanne  Tembl:  @DuU3NyecKMe  OCHOBBI  Ipoliecca
npeoOpa3oBaHUsl SHEPrMM B BETPOIHEProycTaHOBKax. Bupsl
BOY wu oOnactb wux mnpumeHeHus. KOHCTpyKTUBHBIE
0COOEHHOCTH U XapakTepucTuku BOY ¢ ropusoHTanbHO# 0ckio
BpaiieHusi. KOHCTpYKTUBHbIE OCOOEHHOCTM UM  OCHOBHBIE
XapakTepucTuku BOY ¢ BepTHKalbHONM OCBIO BpallEHUS.
OcHoBHble y3710Bble 4YacTu KpbuibyaTod BOVY. Koncrpykuuu
pPENYKTOpa ¥ TEHEPATOPA, UX IHEPIETUUECKUE XapaKTEPUCTHKH.

Tema 11. OcuoBHOe 00OOpymOBaHWE IJIsi OMOIHEPTETUUYECKUX
YCTaHOBOK. TOTIMBHBIC DJIEMEHTHI.

Copepxanune Ttembl: Kiaccupukauuss buodY mno Ttumy
HHEPreTUYECKUX TPOLECCOB, CBS3aHHBIX C IepepaboTKon
o6uomacchl. OCHOBHBIE 3JIEMEHTBl TEXHOJIOIMUYECKOTO Mpoliecca,
UX DHEPreTUYECKUE XapaKTEPUCTUKH W METOJbl MX pacyeTa.
Bunaelr GuopeakTopoB M HMX KOHCTPYKTHBHBIE OCOOEHHOCTH.
Craauu nepepaboTku 6MoMacchl B OMopeakTopax. Y CTpOUCTBO U
MPUHITMIT IEWCTBHS TOTUIMBHOTO djemMeHTa. Pedopmunr. Bumsr
TOIUIMBHBIX IEMEHTOB UX TEXHUYECKUE XaPAKTEPUCTUKH.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

W3 Hux Ne
No | Tewmbl npakTUUECKUX Popmer TpynoeMKocTb, |IIpaKTUYECKOM |pa3jaeiia
/o 3aHATHAN TIPaKTHICCKHIX (gac) IMOJTOTOBKH, | TUCLIMII
SarATHH (gac) JIUHBI
Cemectp 8
1 | XapakTepucTuku PacueTrHoe 3a1anue 3 3 4
COJIHEYHOTO
W3ITy4eHUs
2 | TemmoBoit cnoco0 | PacuerHoe 3aganue 3 3 4
WCIIOJIb30BAHUS
COJIHEYHOUW SHEPTUM
3 | doTornekTpuUecKas Pacuernoe 3aianue 4 4 4
reHepanus
4 | Mansie PacuetHoe 3amanue 4 4 3
THIPOAJICKTPOCTAHIUH.
THIPOTYpOOarperarsl
5 | JlonmacTtHble u | PacuerHoe 3amanue 3 3 2
pOTOpHBIE
BETPOYCTAHOBKHU
Bcero 17
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTb IPUBECHBI B Ta0IUIIE 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | DUCIIHAI
(gac) JIMHBI
Cemectp 8
1 N3yuenne paboThl CHCTEMBI OceBas TypOuHa- 3 3 1
reHepaTop
2 Nzyuenne  paboTbl  (OTOIIEKTPUIECKOM 3 3 2
YCTaHOBKH
3 N3ydyeHne paboThl BETPOIHEPreTUUECKOU 4 4 3
CUCTEeMBbI Ha 0a3e aCHHXPOHHOTO JBUTATEsI.
4 Meroanka pacuera BaJIOBOTO, TEXHUYECKOTO 4 4 4
U DKOHOMHYECKOTO TIOTCHIIMAJIa BETPOBOM
SHEPTHUH.
5 Pacuer MomHOCTH  CBOOOIHO-IIOTOYHBIX 3 3 5
THJIPOArperaTos.
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

Y4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.
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Tabnuna 7 — Bunbl caMocTosATeIbHON PabOTHI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
11 11
nucuurmiuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 10 10
Brinmonaenue pedepara (P) 6 6
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctH (TKY)
Jomamaee 3ananue ([13) 10 10
Kontponbnsie pabotsl 3a04nukoB (KP3) &) &)
[ToaroroBka K MpOMEXKYTOUHOM 5 5
atrecrauuu (ITA)
Bcero: 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3JaHUN
[lepedyeHb neYaTHBIX U SJCKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEICH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

Iudp/
URL agpec

bubnuorpaduueckas ccplika

KomiuecTso 3x3eMInIsIpoB B
Oubmoreke

(KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

621.31
X22

XapyeHko, Huxoman Bacunbesuuy.
NuauBuayanbHble COJIHEUHbIE
ycranoBku [Tekcr] / H. B. Xapuenko. -
M. : Dueproatomusaar, 1991. - 208 c. :
puc., Tabx. - bubmuorp.: c. 206 - 207 (44
Ha3g.). - ISBN 5-283-00110-5 : 1.20 p.

15

621.38
b18

baiiepc, T.

20 KOHCTPYKIIMA C  COJIHEUHBIMHU
anementamu [Tekcr] = 20 selected soar
projects making photovoltaics work for
you / T. baiiepc ; mep. ¢ anrn. C. B.
Cunopos ; pen. M. M. Koatyn. - M. :
Mup, 1988. - 197 c. : Tabm., puc., gporo. -
ISBN 5-03-000407(pycck.). - ISBN 0-13-
934779-8(anru.) : 0.60 p.

10

620.9
I'70

P.B. T'oponoB ¢ coaBt. Hetpaaumonusie
U BO300HOBJISIEeMble MCTOYHUKHU HEPTUH,
l-oe wm3n./Tomck: MU3n.  Towmckoro
[Tonnrexunueckoro yHusepcutera, 2009
r.

25

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn « IHTepHEeT»

9




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTn «HTepHeT», HEOOXOIMMBIX JJII OCBOCHHS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEeKOMMYHUKaMOHHOMU cetu «HTepHeT»

URL aapec HaumenoBanue
651.33 DHepreTuYecKkoe 000pyA0BaHUE IS UCIIOIb30BaHUS HETPATUITMOHHBIX
b18 ¥ BO30OHOBJIsIEMbIX HCTOUHUKOB dHeprun / [log pen. B..

Buccapuonosa. — M., 2004.-448 C. 32

694.24 AnxacoB A.b. ['eotepmanbHas sHepreTuka.- M.: @usmariur, 2008. —
b14 376 C.

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecCHeueHHs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecrieueHus npejacrasieH B Tadumuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHMS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIlecca MO TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHue cocTaBHON YacTu Howmep aymutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JleknmonHas ayiuTopust 21-18
MynbTuMeanitHas TeKUUOHHAS ayAUTOPUS 21-21

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJISI TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTaIlluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTecTalluu

By npomMeXyTOYHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepeHpoBaHHbIN 3a4ET Crnncox BONpocCoB;
TecThr;
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10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00YydJaloUIMMHCs MPUMEHsIETCsl S-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS chOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEI0BATEILHO ¥ TPAMOTHO €r0 U3JIaracT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJ0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHHS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— 00y4Jaromuiicsi TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C TPAKTUYCCKOH JEATCIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHMAIM3UPOBAHHBIX TOHATHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUpasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HECYIIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyAHsieTcs B pOpMYyIUPOBAHUHN BBIBOJIOB U 0000ILEHNUI;

— YaCTUYHO BJIAJIEE€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
GaduTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIAOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocsr st mudd. 3auera npeacrasieHsl B Tadmuie 16.

Tabnuna 16 — Bonpocs! ans audd. 3auera
11




Ne i/t

[Tepedyens BonpocoB mist nudd. 3auera

Kon
UHMKATOpa

1. Buapl COTHEYHBIX YCTAaHOBOK U UX Kiaccupukanus. 2. OCHOBHBIC
MPUHIIMIIBI pa0OThI COJIHEYHBIX SHEPTOyCTaHOBOK. 3. OCHOBHBIE
KOHCTPYKIMU coJiHeUHbIX 3ekTpocTaniuil (CIC). 4. JlocTouHCTBa U
Henoctatku COC. 5. OcHOBHOE 000pYIOBaHKE JIJIsi COJTHEUHBIX
AJIEKTpOCTaHIUi OameHHoro Tumna. 6. CoTHeYHbIE KOHIIEHTPATOPHL. 7.
KoncTpykuus u npunuun aerctsus GoTtorpeodpa3oBareiei.

1. Knnaccudukanus BO300OHOBISEMBIX HCTOYHUKOB dHEPTUU. Moenb
noTpedHocTH obmectBa B sHeprun. [lorennuan BUD, s dexkTuBHOCT
MCIIOJIb30BAaHUS PA3JIMYHBIX UX BUIOB. CpaBHEHUE XapaAKTEPUCTHK
BUD u HUD.

2. HayuHble npuHIUNbI MCOIb30BaHus BUD: aHanu3, BpeMeHHbIe
XapaKTePUCTUKHU, KAU€CTBO, KOMILJICKCHBIHM MOAX0/1 K MJIaHUPOBAHHUIO
sHepreTuku. TexHuueckue, CouaIbHO-3KOHOMUYECKHUE U
9KOJIOTHYECKHEe MPo0IIeMbl Hcnonb3oBaHus BUD.

3. ConHeyHOE U3NTy4yeHHUE U ero XxapakrepucTuku. O0nactu
COJTHEYHOTO crekTpa. [Ipsimble Tyun 1 paccesHHOE U3ITy4eHUE.
Ob6nyuyennocts. [lapaukoBsrii 3 dext. [Ipubops! 11t n3mMepenus
JYYUCTBIX TIOTOKOB.

4. HarpeBanue BOJIbI COJTHEYHBIM U3TydeHUEM. THIIBI COTHEYHBIX
HarpeBateneid. OTKpbIThIE HarpeBaTeny. YepHbie pe3epByaphl.
[Iporounsie HarpeBaTenu. CeleKTUBHBIC TOBEPXHOCTH.
BakyymmupoBaHHBIE TPUEMHHKH.

5. IlomorpeBarenu BO3ayXa, HCIOJIb3YIOIIHUE COJHEUYHYIO SHEPTHIO.
CymmunpsHbie kKamepbl. COTHEYHBIE OTOMUTENbHBIE CUCTEMBI
(maccuBHbIe U akTUBHBIE). COJTHEUHbIE MPY/IBI.

TK-3.]1.1

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBIeHbI B Ta0numie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYPCOBOIO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii IepeueHb BOIIPOCOB JUIsI TECTOB

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS
- KYpCOBOil pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i1 mpoBeneHMsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

Ne Kon
I [IpuMepHBIil mepeyeHb BOIIPOCOB 7Sl TECTOB A
/ HKaT
I opa
1 1. Yro o3HagaeT TepMuH "B0300HOBIIEMBIE HCTOYHUKHN DHEprum'? IIK-
a) Bo0300HOBIIIEMbIC HICTOUHUKU YHEPTUU — 3.
9TO MPUPOJIHBIE PECYPCHI HIIN MTPOIIECCHI, KOTOPHIE TI0 YETOBEUESCKUM 1
MEpKaM SIBJISIFOTCS HeMCUepIIaeMbIMH WM BO30OHOBIISIIOTCS OBICTpee, ueM
PacxoIyrOTCA.
b) Bo300HOBIsIEMbIE HCTOUHUKH SHEPTUH — ITO HCTOYHUKHU, KOTOPHIE

HCIIOJIB3YIOT JJIA IIPOMU3BOJACTBA OSOHCPTHUU CUJIBI IPHUPOABI, TAKUC KaK COJIHIIEC,

BETEp, BoJia U buomacca.
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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

C) Bo0300HOBIIsIEMbIE HCTOYHUKH SHEPTUH — 3TO UCTOYHHKH,
KOTOPBIE HE BBIJCISIOT BPESIHBIX BEIIECTB B aTMOC(Epy U HE CIIOCOOCTBYIOT
100aJIbHOMY MOTETUICHHUIO.

d) Bo0300HOBIIsIEeMbIE HCTOUHHKH SHEPTUH — 3TO UCTOYHHUKH, KOTOPHIC
00eCcreunBarOT HE3aBUCUMOCTh OT UMITOPTa UCKOMAEMOTO TOILITUBA 1
CO3JIAIOT paboyvne MecTa B perHoHax.

2. Kakue 3agauu peniaeT BHEAPEHNE BO30OHOBIIEMBIX HCTOYHHKOB SHEPTHH B
DHEPreTUKY CTPaHbI?

a) DHeproobecrieuyeHue: HCII0Ib30BaHHE BO30OHOBISEMbBIX HCTOYHUKOB
MO3BOJISIET 00ECIIEYUTh MOTPEOHOCTH B DJIEKTPOIHEPTUU U TEILIE.

b) Dkonorus: cHIKEHHE BEHIOPOCOB MAPHUKOBBIX Ta30B M APYTUX BPEIHBIX BEIIEC
TB, YMEHBIICHUE 3arPSA3HEHUS OKPYKAIOLIEH CPEJIbl.

c) IIpomoBoNBCTBHE: YIIyUIIEHHE YCIOBHUI ISl CEIBCKOIO XO35MMCTBA, CHIIKCHHE
3aBHUCHUMOCTH OT MCKOIIAEMOT'0 TOILJIMBA.

d) BesomacHOCTb: quBepcUBHUKAIMSA HCTOYHHKOB SHEPIHH, CHIDKCHHE PHUCKA TIEpe
00€B B ITOCTAaBKaX M aBapHil Ha DJIEKTPOCTAHIIUSX.

e) DKOHOMHYECKOE pa3BHTHE: CO3JJaHHE HOBBIX Pa0OYMX MECT, CTUMYIHPOBAHUE
WHHOBAIIMA M TEXHOJIOTHH B 00J1aCTH BO30OHOBIISIEMOM SHEPTCTHKHU.

3. ConocraBbTe TEXHOJIOTUH BO30OOHOBISIEMBIX HCTOYHHKOB SHEPTHHU C UX
00JIaCTIMH IPUMEHEHHUSL:
Texnonoruu:
O6s1acTi NpUMEHEeHUs:

a) CosHeuyHast SHEPTHsI

b) Harpes Bojbl /15t OBITOBBIX HYK, OTOIUICHUE JOMOB, IPOU3BOJICTBO JIEKTPOI
HEPrHUH JUI HEOOJBIIINX HACCIIEHHBIX TYHKTOB U aBTOHOMHBIX CUCTEM.

C) BerpsiHas sHeprus

d) BsipaboTKa 371€KTPO3HEPTHH IS OTIAIEHHBIX PAOHOB, I/Ie HET JOCTYIA K TP
aIMIIMOHHBIM UCTOYHHUKAM DHEPTUH, a TAKXKE JJISI IPOMBIIUICHHBIX MPEITPUST
Ui 1 pepMepCcKUX XO35SHCTB.

e) DHeprus BOJbI

f) CTpouTtenbcTBO rHAPOINTEKTPOCTAHIUIA TSI 00ECIICUCHHS IICKTPOIHEPTUEH K
PYITHBIX TOPOJIOB U MIPOMBINUICHHBIX MPEATIPUITHH, a TAKKe IS peryInpoBaH
Usl pEYHOTO CTOKA U MPEJOTBPALCHNs] HABOJHEHUH.

g) TeorepmanbHas SHEPTHsI

h) OGorpes KHUIBIX 1 KOMMEPUYECKUX 3[aHHM, TPOU3BOJCTBO dJICKTPOIHEPTUH JIJT
sl OTHAIEHHBIX PAOHOB U 00€CTICUEeHNE TEIIJIOM M TOpsiueid BOJION TYpUCTHYEC
KHX OOBEKTOB.

4. PaccTtaBbTe B IPaBUILHOM IOPSIIKE STAIbl CTPOUTEIBCTBA
BETPOIHEPreTUYECKON YCTaHOBKH

a) IIpoexkTupoBaHUE U aHAIN3 MECTHOCTH.

b) VYcranoBka ¢pyHnameHTa u OariHu.

C) MoHTax reHepaTropa H JOMacTew.

d) Iloaxiro4eHue K ANIEKTPOCETH U TECTUPOBAHNUE CUCTEMBI.

e) IlyckonanamouHble pabOThI U BBOJ B 3KCILTyaTaIHIO.

5. BGTDOC)HeDFeTI/IKa. BeTep 1 €ro XapaKTCpUCTHUKH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpeCcTaBiIeHbI B Tabmuie 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PadOT
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Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHMS KOMIICTCHIIMHA, COJEpXKarcsi B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaromuXcs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJaIOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI

11.1. Meroauyeckue yKazaHus M OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOoro marepuaia. HasHadeHue COBpEMEHHOM JIeKIMHU B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI IOJIyYUTh BCIO MH(POPMALHUIO IO TEME, a B OCBOCHUU
dyHIaMEeHTATBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOTO IIO3HAHHSA, HOBEUIINX
JOCTMDKEHUI Hay4yHOH Mblciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIMU. JIeKuMsl pacKpbIBaeT MOHATUIHBINA anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemsble pe3yabTaThbl IPU OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPeAMETYy W
CaMOCTOATEIIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayyuTbCs METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIAENATH TIJIaBHBIE MBICIH M
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpalUuend CIaioB H
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuaja MpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

1.1. TpaxuuMOHHBIE U HETPAJULIMOHHBIE HCTOYHUKHU SHEPTUN

1.2. 3anmacel ¥ pecypcbl UCTOUHUKOB SHEPIHH.

2.1. IIpo6aeMbl UCTIONB30BAHUS TPAJULIMOHHBIX HCTOYHUKOB SHEPTHU

2.2. IIpobaeMbl UCTIONB30BAaHUS HETPAAUIIMOHHBIX HCTOYHUKOB 3HEPTUU

2.3. MecTo HeTpaJULIMOHHBIX HICTOYHUKOB SHEPTHHU B YIOBJICTBOPEHUN SHEPTeTHUECKUX
HOTpeOHOCTEN uenoBeka

3.1. DHepreTuuecKkre XapaKTEPUCTHUKH COTHEYHOTO U3Ty4eHHs

3.2. ®usnyeckre 0OCHOBHI Mpolecca MpeoOpa3oBaHMs YHEPTUU COITHEYHOTO U3IYUYECHHUS B TEIUIO
3.3. ConHeuHble KOJUIEKTOPHI. THUIIBI, IPUHIUIBI AEUCTBUS U METOABI pacyeTa

4.1. TennoBble CONHEYHBIE IEKTPOCTAHINH

4.2. ®OTOAIEKTPUIECKOE TTPEOOPa30BAHUE IHEPTUN COTHEUHOTO M3ITYICHUS

4.3. KoHILIEHTpaTOphl U CUCTEMBI CIIEKEHHS

5.1. YCTpoHCTBO 35IEKTPOCTAHIIHIMA

5.2. PacueT CHCTEMHBIX BETPOIIEKTPOCTAHIMH

5.3. PacueT aBTOHOMHBIX BETPO3JIEKTPOCTAHIIUH
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5.4. MeTo/ibl MaCCOBBIX Pacu€TOB aBTOHOMHBIX BETPOAJIEKTPOCTAHIIHN

11.2. Metoauyeckue yKa3aHus JUIsi 00y4JaroIUXCs 10 y9acTUIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYaroIerocsl SIBISICTCS CUCTEMAaTH3aIusl U 00001IeHne 3HaHUN
no wu3y4aemou Teme, paszaeny, (QopMuUpoBaHUE YMeHUs pPadOTaTh C JAOIMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBHM C Bexylleil
JTUIAKTHYECKON IENBI0 COJCpKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JI0BBIE, Hamboiee
TpYAHbIE U TIOHUMaHHUS M YCBOGHHS TEeMbl, pa3lieibl JUCHUIUIMHBL Crneunduxoil maHHON
(GOpMBI 3aHSATUH SBIISIETCS COBMECTHAS padoOTa MpEenoaBaTelisi u 00yJaromerocs: HaJ peieHueM
MOCTaBJIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelOBaHUS
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TeMe MPOCIYHIaHHOW JIEKIHH
HEOOXOUMO O3HAKOMHUTBCS C TUIAHOM €ro TMPOBEICHHUs, C JIUTEPAaTypoldl ¥ HAYIHBIMU
MyOIMKAIUSMU 10 TEME CEMUHApa.

TpeboBanusi K IPOBEIEHHUIO IPAKTUYESCKUX 3aHITUI

1 IlpakTHueckue 3aHATUS MPOBOIATCS TOCIE YTECHHUS JICKIWH, JAFOIIMX TCOPETUUYECKUE
OCHOBBI JIJII MX BBITIOJIHEHUS. JlOMyCKaeTcs BBIOJHEHUE MPAKTUUECKUX 3aHATUM 0 TPOUYTEHUS
JIEKIUH C 1eNbl0 00JeryeHusl U3y4yeHus TEOPETUUECKOTO MaTepualia MpH HaJU4ud OMHCAHUN
paboT, BKIIOYAIOIINX HEOOXOAUMBIE CBEJIEHUS WM CCHUIKM HA KOHKPETHbIC Y4eOHBbIC WM3/IaHUs,
COJIepKaIIfe 3TU CBEJICHHUS.

2 OcHOBaHHMEM IIPOBEACHUS MPAKTUUYECKUX 3aHATHUN IO JIUCUUIUIMHE SIBISIIOTCA: Yy
nporpaMma y4eOHO! JUCIUILINHBL, y PAacUCaHne yIeOHBIX 3aHATHM.

3 YcnoBus NpoBeACHUS TPAKTUYECKUX 3aHITHH.

3.1 IlpakTuyeckue 3aHATHS JODKHBI TMPOBOJIUTHCS B AyJIUTOPHSIX, COOTBETCTBYIOIIMX
CaHUTAPHO-TUTUEHUYECKUM HOpPMaM.

3.2 Bo BpeMs NMpakTHYECKUX 3aHATUN TOJDKHBI COOMIOIATHCS MOPSAOK M TUCIMIUINHA B
cOoO0TBeTCTBUU C [IpaBunamu BHYTpEHHETO pacropsiaka.

3.3 TlpakTuyeckue 3aHIATHS JOJDKHBI OBITH OOecCredeHbl B JOCTaTOYHOM OOBeMe
HEOOXOMUMBIMU ~ METOJMYECKHMMH  MaTepuajaMH, BKIIOYAIONIMMH B Cce0S  KOMIIJIEKT
METOJMYECKUX YKa3aHUHN K BBIOJTHEHHUIO MTPAKTUUECKUX PabOT MO TAaHHOM JUCITUTLIMHE.

3.4 IlpenoxaBaTenb HECET OTBETCTBEHHOCTb 3a OPraHU3alUI0 MPAKTUYECKUX 3AHITHH.
OH uMeeT MpaBo OMPEACNATh COAECPKAHUE MPAKTHUECKUX paboT, BHIOMpATh METOABI U CPEICTBA
MPOBEJCHUS 3aHATHs, Hanboyiee MOJHO OTBEYAIOIIME MX OCOOCHHOCTSIM M O0ecleynBarolue
BBICOKOE Ka4eCTBO y4eOHOTO0 mpoliecca.

4.4 TlpaBa, OTBETCTBEHHOCTh M 00SI3aHHOCTHU CTYJEHTA.

4.1 Ha npakTr4ecKoM 3aHATUU CTYACHT UMEET IPABO 3a7aBaTh MPEMOIaBATEII0 BOMPOCHI
M0 COJAEPKAHUIO W METOJUKE BHIMONHEHHUS paboTel. OTBET mpemnojaBaTens JAO0DKEH
obOecrieunBaTh BBIMIOJHEHUE CTYJACHTOM pabOThl B TEUEHHE 3aHSATHS B IMOJHOM OOBEME U C
HaJJIeXKAIUM Ka4yeCcTBOM, OTOBOPEHHBIM B METOJIMYECKUX YKa3aHUAX K MPAKTHUUECKO# paboTe.

11.3. Meroauueckue ykazaHusi A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbImONHEHMsS J1a0OpaTOpHBIX paboT oOyyaromMiCcs [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHMS, TMPAKTHUYECKHUE HABBIKHM, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHON XapaKTEePUCTHKONW OO0YyJaromerocs.
BeimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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Brimonaenne nmabopaTOpHBIX pabOT OOydarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpenenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBL,

— 3aKperuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

1.1. JlaGoparopHoe 3aHSTHE - OJHA W3 OCHOBHBIX (OPM OpraHMU3aAlUU YIeOHOTO
mporecca, HampaBleHHass Ha TBOPYECKOE YCBOCHHE TEOPETHUYECKMX OCHOB y4eOHOMU
JTUCHUTUTMHBL W TIOJYYCHHUE TPAKTUYECKUX HABBIKOB HCCICAOBAHUS IYyTEM MOCTaHOBKH,
npoBeJcHUs, O0OpabOTKM W TPEACTABICHUS PE3YJIbTaTOB JOKCICPUMEHTa Ha OCHOBE
NPaKTUYECKOTO HCIIOIB30BaHUSl PA3IIUYHBIX CPEACTB (HAOIIOACHUS, W3MEPEHUS, KOHTPOJI,
BEIYHCIINTEILHON TGXHI/IKI/I), HpI/IO6p€T€HI/I$I HABBIKOB OIIbITa TBOp‘-IGCKOfI ACATCIIBHOCTH.
JlabopatopHass paboTa - KOHKpETHOE y4eOHOE 3aJlaHue [0 W3y4yaeMOH JIHUCIUILIMHE,
BBINOJIHSIEMOE Ha J1a00paTOPHOM 3aHITHH.

1.2. Llenb 1a00OpaTOPHOTO 3aHATHUS - PAKTHUECKOE OCBOCHHUE CTYIIEHTAMHU COJICPKAHUS U
METOAO0JIOTUHU H3y‘laeM0ﬁ AUCHUIIIMHEL ITPU UCITIOJIB30BAHUU CIICHIUAJIBHBIX CPCIACTB.

1.3. OCHOBHBIMH 3a/la4yaMH JIAOOPATOPHBIX 3aHITUN SIBISIFOTCS: - MPUOOPETEHUE OMBITA
PCIICHHUA yqe6HO-I/ICCJIC[[OBaT€JIBCKI/IX N pCAIBHBIX MMPAKTUYCCKUX 3aJa4 Ha OCHOBC M3YUCHHOT'O
TEOPETUYECKOT0 MaTepualia; - MPHOOPETEHUE OMbITA MPOBEICHUS YKCIIEPUMEHTA; - OBJIAJICHUC
HOBBIMH MCTOJUKAMU SKCIICPUMCHTHPOBAHUS B COOTBCTCTBYIOHICI\/JI OTpacjivu HAyKH, TCXHUKU U
TEXHOJIOTUH, - MPUOOPETEHUE YMEHWH W HABBIKOB JKCIUTyaTallMd TEXHHYECKUX CPEICTB H
obopymoBanus; - (GOpPMHpPOBaHWE yMEHHHM OOpPaOOTKHM  pE3yJIbTAaTOB  IMPOBEICHHBIX
UCCIIC/IOBAHMIA; - aHAIUW3 W OOCYXJIECHUE TIOJYYCHHBIX pE3yJbTaToB W (HOPMYIHPOBAHUE
BBIBOJOB, - BI)Ipa6OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIIEHUSI CAMOCTOSTEILHO MMOJIYYCHHBIX
3HaHMIA; - 00ecrevYeHrne pPalMoOHANIBHOTO COUYETaHUS KOJJICKTUBHOW U WHAMBUAYAIbHON (GopM
00y4eHwusl.

1.4. OcHOBHBIMH (DYHKIIUSAMHU Ta00PaTOPHBIX 3aHATUHN SBISIOTCS:

- MO3HABATEIbHAS;

- pa3BUBarOIIAs;

2.1. JIaGopaTopHbIe 3aHATHUS MPOBOAATCS MOCIE YTEHUS JIEKLUH, JafoIuX TEOPETHYEeCKHe
OCHOBBI ISl UX BBIMOJHEHHUs. J[OTyCKaeTcs BBIOIHEHHE JTa00paTOPHBIX 3aHATHH 10 TIPOUYTCHHUS
JEeKIHUHA ¢ 1eblo 00JerdyeHns U3y4yeHHsl TEOPEeTUYEeCKOro Marepuana MpHU HaJIMYMK ONUCaHUN
paboT, BKITIOYAIONIMX HEOOXOIMMBIE TEOPETHUECKHE CBEICHHS WIIM CCBUIKHM Ha KOHKPETHBIC
yueOHble U3JIaHMsl, COJepKAIIIE ITH CBEICHHUS.

2.2. OcHOBaHMEM TS TIPOBEJICHUS JIAOOPATOPHBIX 3aHATHHA 110 JUCHUTUIMHE SBIISIOTCS: -
nporpamMMa y4eOHOM JUCHUIUINHBL, - pacliicaHue y4eOHbIX 3aHATHH.

2.3. YcnoBus NpoBeCHUS U MaTepuaibHOE o0ecrieueHne J1abopaTOPHBIX 3aHATUH.

2.3.1. JlaGoparopHble 3aHSATHS JOJDKHBI TPOBOAMTHCS B  CHEIHATU3UPOBAHHBIX
7a00paTOpHsX, COOTBETCTBYIOIIMX  CAHUTApPHO-TUTUEHHYECKUM HOpPMaM, TpeOOBaHHSIM
0€30MaCHOCTH U TEXHHUUYECKOW ICTETHKE.

2.3.2. KonuyecTBO 000pYyI0BaHHBIX JaOOPATOPHBIX MECT JOHKHO OBITh HEOOXOIUMBIM
JUIS  JIOCTHXKEHMS TIOCTaBJICHHBIX IeJiel OOydeHHs M JIOCTaTOYHBIM JUIsl OOecreueHHs
00y4JaeMbIM YCIIOBHI KOM(MOPTHOCTH.

2.3.3. Bo Bpemst 1a00paTOPHBIX 3aHATHI JOHKHBI COOTIOIATHCS MOPSIOK U TUCIUTUTHHA
B COOTBETCTBHH C TIPABUIIAMH TI0JIB30BAHUS TAHHOH JTA00PaTOPHH.

2.3.4. MatepuanbHoe o0ecredeHre 10JKHO COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO
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2.4. TpeOoBanus K METOAMYECKOMY OOECIEUEHUIO JabOpaTOPHBIX  3aHITHI.
JlaboparopHble 3aHSATUS JAOJKHBI OBITH OOECIIEUEHBI B JOCTATOYHOM O00BEME HEOOXOIUMBIMU
METOAMYECKMMH MaTepuajlaMH, BKIIOYAIOIUMH B €0l KOMIUIEKT METOAMYECKHX YKa3aHUU K
UKITY JIaDOpaTOpHBIX pabdOT MO JaHHOM JAWCHUIUIMHE. MeToauyeckue YyKazaHus K
1abopaTopHOil paboTe cily’KaT pyKOBOJCTBOM JJIs IIPenojaBaTesiei u CTyIeHTOB.

2.5. TlomHoMOuYMSI M OTBETCTBEHHOCTh MPO(ECCOPCKO-MPENoaBaTeIbCKOr0 COCTaBa
Ka(eapbl YHUBEPCUTETA, IO AUCLUIUIMHAM KOTOPOH OPraHU3yeTcs JIabOpaTOPHOE 3aHATHE:

2.5.1. 3aBemyrommii  Kadenpoil  HeceT  OTBETCTBEHHOCTh 32  HaJUIexKallnee
(GyHKLIMOHMPOBaHUE Ja0OPATOPUU U KaIpOBOE oOecrieueHue 1a00paTOPHbIX 3aHATHH.

2.5.2. llpenogaBateib, KOTOPOMY IMMOPYICHO MPOBEICHUE ITUKIIA Ta00paTOPHBIX 3aHITHA,
HECET OTBETCTBEHHOCTb 3a CBOEBPEMEHHYIO I10J1auy 3asBOK Ha MaTepUalbHOE M KaJpoBOE
o0ecrieyeHne 3aHATHI, a TaKKe 3a OPraHU3aAlMI0 YKA3aHHBIX 3aHATUH B COOTBETCTBHH C
TpeOOBaHUAMHU JEUCTBYIOIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCAILIMXCS K COJEpPKAHUIO
3aHATUI U METOAMKE UX MIPOBEACHUSI.

2.5.3.IlpenonaBaresib MMEET MPaBO OMNPEAEHATh COAEp)KaHUE JIAOOPATOPHBIX pPAdOT,
BBIOMpPATh METOJBI U CPEICTBA MpPOBEACHUS JaOOpAaTOPHBIX HMCCIEIOBAHUM, Hanboee MOJTHO
OTBEYAOIME UX OCOOCHHOCTSAM U 00€CIIeUHBaIOIIIe BEICOKOE KaYeCTBO Y4eOHOI0 Impoliecca.

2.5.4. TlpenonaBatens (QOpMUPYET PYOCIKHBIE W HMTOTOBBIE PE3yJbTaThl (PEUTHUHTH)
CTYZICHTA 110 pe3yJibTaTaM BbIIOJIHEHHs Ja0OpaTOPHBIX PadoT.

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

2.6.1. Ha nabGopaTopHOM 3aHSATHM CTYJIEHT MMEET IpaBO 3aJaBaTh IpPENoJaBaTeio U
(um) mabopaHTy BONPOCH! MO COJCPKAHUIO M METOJIMKE BBITIOJHEHUS paboThl U TpeOOBaTh
OTBETa MO0 cyuecTBy obpamieHus. OTBeT mpenogaBarens JOKEeH 00ecredrBaTh BBIIOJHEHHE
CTYACHTOM pabOThl B TEUYCHHE 3aHATHSA B IOJHOM OO0BEME M C HAISKAIIMM KadeCTBOM,
OTOBOPEHHBIM B METOJIMYECKUX YKA3aHUSIX MO MPOBEACHUIO J1a0OPaTOPHBIX padoT. 2

2.6.2. CTyzeHT UMeeT MpaBoO Ha BBITIOJIHEHUE JIAOOPATOPHOU PaOOTHI MO OPUTHHAIBHOM
METOMKE C COIJIacus MpPernoAaBaress M MOoJ €ro HaJ30poM - MpH 0e3yCIOBHOM COOJIOJCHUU
TpeGoBaHuil 0€301MacCHOCTH.

2.6.3. CTy#eHT MMeeT NpaBO BBINOJHUTH JIAOOPATOPHYIO palboTy, MPOMYLIEHHYIO 110
YBOKUTEILHOW IPUYHHE, B YaChl, COTIIACOBAHHBIE C TIPENOaBaTEIIeM.

2.6.4. CtyneHT 00si3aH MPHUOBITH Ha J1aOOPaTOPHOE 3aHATHE BO BPEMs, YCTAHOBIECHHOE
pacnucaHMeM, U C HEO0OXOAMMOH mpeaBapuTeiabHOW MNOAroToBKOM. K BbIONHEHUIO
nabopaTopHOil pPabOTHl JOMYCKAIOTCS CTYJEHTHI, MOATBEPAMBIINE TOTOBHOCTH B 0OBEMeE
TpeOOBaHUM, coAepk allUXCs B METOJUYECKHX yKa3aHUSAX K JiabopaTopHoW paboTte u (uim) B
YCTHBIX MPEIBAPUTEIbHBIX YKa3aHUAX MPENOAaBaTEs.

2.6.5. B xome nabopaTOpHBIX 3aHATHI CTYAEHTHl BEAYT HEOOXOJUMBIE 3aluCH,
coCTaBJIsAOT (MO TpeOOBAaHUIO MpenojaBaTess) UTOrOBbIM NHCbMEHHBIM oTdeT. Ha mepBom
3aHATUY IUKJIA JJAOOPAaTOPHBIX PadOT IMperoaBaTeNlb MOJDKEH JaTh KOHKPETHBIE YKa3aHHs IO
COCTaBJIEHUIO M 0(OPMIICHHIO OTYETOB C IIeJIbI0 00ecnedyeHns einHooopasus. B 3aBucumoctu ot
OCOOEHHOCTEH IIMKJIa JTA0OPATOPHBIX 3aHSITHH OTYET COCTABISIETCS KaXKIbIM CTYJICHTOM
UHIUBUYalIbHO, JIMOO OOmuMi oTdeT - moAarpynmnod u3 2-3 cryneHToB. [lo oxoHuaHMM
nmabopaTOpHON pabOTHI CTYACHTHI 00s3aHBI MPEICTABUTH OTUET MPENOAABATENIO SISl POBEPKH C
nocienyromei 3ammroi. I[lo cornacoBanuio ¢ mpenojaBaTesaeM JOMycKaeTcsl MpeACTaBlIeHUe K
3aIUTe OTYeTa O JJAOOpaTOpHOU paboTe BO BpPEMs CIEIYIOIIETO JJa00OPaTOPHOTO 3aHITHS WIN B
UH/IMBUyalIbHBIE CPOKH, OTOBOPEHHBIE C IpernojaaBaTeneM. J[omyckaeTcst o COrjlacoBaHHUIO C
Iperno/iaBaTesieM MPEACTaBISATh OTYET O JJA0OPATOPHOI PadoTe B SJICKTPOHHOM BHJIE.

2.6.6. B koHIle 1a0OpaTOpHOrO 3aHATHUSA INPENOaBaTeNb OLEHUBAET padoTy CTYAEHTa
yTeM IPOBEPKHU OoTyUeTa U (MJIM) €ro 3aIIuTh (cobece0BaHMUs).

2.6.7. CTyneHT HeceT OTBETCTBEHHOCTh: - 3a TPOIYCK Ja0OpaTOPHOIO 3aHATUS IO
HEYBRXUTEIHPHOM  MPUYWHE; -  HEMOATOTOBICHHOCTh K  JIAOOpaTOpHOM  paborte;
HECBOEBPEMEHHYIO c/lauy OTYETOB O JJa00paTOpHOl paboTe U UX 3aIIUTY; - OPUYY UMYIIECTBA U
HaHECEHHE MaTepUaIBHOTO yiepba 1abopaTopun.
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Crpykrypa u hopma oTueTa 0 1a0opaTopHOM padboTe
Kaxkas nmomkHa ObITh HH(pOpMaIIHS B OTYETE O JaOOpaTOpHOU padoTe:
naHHbIe 0 pabdote (Tema, qucuuiuinaa), @O aBTOpa U MpenoIaBaTes;
EJIU ¥ 33]1a49H;
® OO0BEKT U MPEIMET UCCIICAOBAHMS,
YCIIOBHBIC 0003HAYCHUS I TEPMUHBL;
TEOPETUYECKHIE BBOIHBIC TaHHBIC;
HATMYUE TEXHUIECKOTO OCHAIICHUS;
BBIOpaHHBIC METOIBI TPOBEICHUS IKCIICPUMEHTA;
MOJIy4YEHHBIE B TIPOIIECCE MCCIIEIOBAHUS PE3YIIbTAThI;
aHaJU3 Pe3yJIbTaTOB YKCIIEPUMEHTA;
3aKITFOYCHUE W BBIBO/IBI.

TpeboBanus k ohopMIEHUIO OTYETa O JJAbopaTOpHOU paboTe

Otder (WM MPOTOKON) TO JIabopaTopHOU padoTe OO0BIYHO oOdopmIIIeTCSs OJWH Ha
Opurany (2-4 cTyaeHTa), OIHAKO B HEM MPHUBOJSATCS BAPUAHTHI 3a/IaHUN U XOJ1 BBIIIOJIHEHUS [
BCEX HCIIOJIHUTENEH, €Cl Ul KaXJIO0TO CTyJeHTa MPEeayCMOTpeH cBOM BapuaHT. OTYeT 1o
nabopatopHoii paboTe JODKEH COOTBETCTBOBaTh OCHOBHBIM  TpeOoBanusiMm ['OCTa,
NPEIbIBISEMBIM K TEXHHYECKON JTOKYMEHTAIIHH.

Otuer nomyckaercss opOpMIISTh TOIBKO Ha TUCTax Oenoit Oymaru gopmara A4 (210x295
MM). TeKCT U PUCYHKH pa3MEIAIOTCs C OJHOM CTOPOHBI JIMCTA, JIpyras OCTaeTcs CBOOOIHOM.
[Tons momxkHbl OBITh HE MeHee 25 MM cieBa M 15 MM cmpaBa, cBepxy U cHM3y. Pamka He
SBIISIETCS 00513aTeNbHOM. JINCTBI, HAYMHAS CO BTOPOTO, JOJDKHBI OBITh TPOHYMEPOBAHBI B IIPABOM
BepxHeM yriy. Jluctel ckperuisoTest 2-3 ckoOkamu ¢ JieBod cropoHbl. [leperubath u
CKJIaJIIBATh JINCTHI HE JOMYCKACTCS.

[lepBeiM odopmisieTcss TUTYIBHBIM JHCT obmero Buaa. Ha cremyromel crpaHuile
dbopMyIupyrOTCs 1eNIb paboThI, 00IIee 3aJaHUE U IPUBOAATCS JaHHBIE KOHKPETHOT'O BapUaHTA.
Janee onuceiBaeTcs XoA paOoThl, mpuUBOAATCS (eciu Tpedyercs) (OpMyINbI, pacueTHbIC
COOTHOIIIEHUS, aJITOPUTMBI, TEKCTHI TIPOTPAMM U PE3YJIbTaThl PACUETOB (IKCIIEPUMEHTOB) B BUJIC
TaOJMI], CXeM, PUCYHKOB M TIpaduKkoB. B COOTBETCTBMM C OXUAAEMBIMH M MOJIYYEHHBIMU
pe3ynbTaTaMu JIeNaloTCsl BbIBOJBI OO0 YCHEIIHOM (HEyJayHOM) BBIIOJHEHUM 3aJaHMus,
MPOM3BOJIUTCS aHAIU3 JIONMYIIEHHBIX OLIMOOK M TNpeayararoTcsl BapUaHThl MX YCTpaHEHUs, a
TaKXe TPEJIaraloTcsi CIIOCOOBI MONyYeHHs HauOoJiee ONTUMAIBHBIX PE3yibTaToB.* BEIBOIBI
JIOJDKHBI OBITh HAIMCaHBl CAMOCTOSITENIBHO, @ HE TyOIHMpOBaTh 3aKIOUYEHUE M3 METOINYECKOTrO
nmocoOus 1o J1abopaTopHBIM paboTaMm.

Onucanue BBHIMONHAEMBIX JIEHCTBUH MPOU3BOAUTCA B O€3IMUHON (opMe B HACTOSIIEM
BpEMEHH, Hampumep: «B COOTBETCTBHU C aNTOPUTMOM COCTaBJsieTCs mporpamma...» HesepHo
Oyzaer 3amucarh: «B COOTBETCTBHU C aJTOPUTMOM COCTaBisieM (MBI COCTaBISIEM, COCTABUIIM)
nporpammy...» CienyeT Takke u30eratb yrnoTpeOIeHHs TPOCTOPEUHBIX CIIOB M BEIPAKECHUH.

Hywmepanust myHKTOB, TabIuUI], CXeM, PUCYHKOB U TrpadukoB ckBo3zHas. He gomyckaercs
pa3MeniaTh 3aroJIOBOK Ha OJJHOW CTpaHULIE, a CIAEAYIOIIHNM 32 HUM TEKCT - Ha JPYToH.

Ha rpadukax crnenayer yka3piBaTh MacliTal, a TakkKe MOJMUCHIBATh BETUYMHBI JIJIST BCEX
oceil, a ecliu BO3MOXHO — TO M pa3MepHocTH. COBMeEIIaTh Ha OJHOM TIpaduKe HECKOIBKO
3aBUCUMOCTEH JIOIyCKaeTcs B Cllydae, €CIM JTH 3aBHCHMOCTH WMEIOT OOIMK apryMeHT B
ONMU3KMX MpeJenax U Mo 3HaYeHUSAM OTJIMYAIOTCS HE CIMIIKOM CHJIIBHO (B pa3bl, MAKCUMYM — Ha
nopsioK). Eciu rpadmk coepKuT HECKOJIBKO KPUBBIX, CIEAYET COMPOBOXKIATH MOSICHSIONMHA
HNOJNMCAMHU KXYyl KpUBYI0. Macmitad, npenensl oceil U pa3mep rpadukoB cieayeT BbIOupaTh
TakUM 00pa3oM, YyTOOBI ObUI SICHO BHUJIEH XapaKTep M300paKeHHbIX 3aBUCUMOCTEN, U3MEHEHHE
napaMeTpoB W YTOOBI rpaduK CoAep’Kal MUHUMYM HEWH()OPMATHUBHBIX 00JACTel, B KOTOPBIX
OTCYTCTBYIOT KPUBBIE, THOO ITapaMeTphl He U3MEHSFOTCS.
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Otyer cpaeTcss B BUIE TBEPJON KomwM (pacrieyaTaHHBIN), B 3JEKTPOHHOM BHJE HE
npunumaercsi. KommbrotrepHoe odopmiieHue sBisercss Oojiee MPEANOYTUTENBHBIM, OIHAKO
JOIYCKAeTCsl 4aCTUYHO WJIM TMOJHOCTBIO aKKypaTHO O(OpMIISITH OTYET OT pyKu. HebpexHo
odopmIeHHbIE WM HEPa300OPUNBO HAMTMCAHHBIE OTYETHI OYyT OTHPABIATHCS Ha MEPEICIIKY.

[Ipu BbImONMHEHUM JaOOPATOPHBIX PAdOT MO MH(GOPMATHUKE 3aMUCHIBATh BHIBOJBI HE
TpeOyercs.

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

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

s oOyvarommxcsi 1Mo 3ao4Hoil ¢opMe 0OydeHHs, CaMOCTOSITeNbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENILHON paboThl, Yy obOydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAaeT TIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CAMOCTOSITENBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOAMYECKU MaTepuan Mo AUCLUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJIBHBIX PaldOT (g 00y4aroImuxcs
1o 3a04HO (hopme oOyueHus).

11.5. Meroauueckue ykasaHusi sl OOYYArOUIMXCS MO IMPOXOXKICHUIO TEKYIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texymumii KOHTPOJIb YCIIEBAGMOCTH MPEIyCMAaTPUBACT KOHTPOJIb KauecTBA 3HAHUIA
00y4arommxcs, OCyIIEeCTBISIEMOT0 B TECUCHUE CEMeCTpa C LEeNbI0 OLCHUBAHUS XOJla OCBOCHHUS
JIMCIUTITHHBL

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

PesympTaTel TEeKylIero KOHTPOJIS COOOIMIAIOTCS CTYISHTaM HEIOCPEICTBEHHO Ha
CIIETYIOIIIEM 3aHSTHH.

Pe3y.]'IBTaTI)I TCKYIICTO KOHTPOJA YCIOCBACMOCTHU YYHUTBIBAKOTCA IIPU IMPOBCACHHUN
NPOMEXYTOUHOH arrectanuu. [Ipu HEMpOXOKAEHUH TEKYHIEro KOHTPOJIS CTYACHTY CTaBUTCS
OLICHKA «HEYJIOBJIETBOPHTEIHEHOY.

11.6. Metoauueckue ykazaHus i OOYYaIOLIMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl  HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIMpPOBaHHbIM 3aueT — 93TO (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
00y4aromuMcs pU U3YYEeHUHU TUCIMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4dHO-HUCCIIEI0BATENbCKUX PA00T U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTIIMYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHOY.

Cucrema OLEHOK IPU IMPOBEACHUM NPOMEKYTOYHOM AaTTECTAllMM OCYILECTBIIAETCS B
COOTBETCTBUM C TpeboBanusMu Ilonoxkenuit «O TeKylleM KOHTpOJE YCIEeBAaeMOCTH U
MPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwarommuxcs 1mo mporpammam BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OILIGHKM KadecTBa Y4eOHOW paboTh
cTyneHToB B ['YAID».
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KonTtponbnas paboTra — CpencTBO MPOBEPKH YMEHUW NPUMEHSTH IOJYYEHHBIC 3HAHUS IS
pellIeHus 3a/1a4y ONpeAeNICHHOTO THIIA MO0 TeMe Win pasaeny. O6beM KypcoBoil pabOThl MOKET
nocturath 10-20 ctpanuil; Bpems, OTBOJAMMOE Ha €€ HallhcaHue — oT 1-2 MecsueB 10 ceMecTpa.
B 3aBucuMocT OoT 00beMa BpeMEHH, OTBOJAMMOIO Ha BBIIIOJIHEHUE 3aJlaHus, KypcoBas paboTa
MOXXET UMETh Pa3IMYHYI0 TBOPYECKYIO HaIpaBiIeHHOCTh. [IpW HamuMcaHum KypcoBOW pabOThHI
CTYJICHT JOJDKEH IIOJIHOCTBIO PACKPBITH BBIOPAHHYIO TEMY, COOJIIOCTH JIOTUKY HW3JIOKEHUS
MaTepuaia, IOKa3aTh yMEHHE JejiaTh 0000meHus W BbeIBOABI. KypcoBas paboTa mgoiDKHA
COCTOATHh M3 BBEJICHUS, OCHOBHOM YaCTH, 3aKIIOYCHHUSI U CIIUCKA UCIIOJIb30BAHHOW JTUTEPATYPHI.
Bo BBenmeHum aBTOp KpaTKo OOOCHOBBIBAET AKTYyaJIbBHOCTb TEMBI, CTPYKTYpy padOThl M Ha€T
0030p UCTOJIH30BAHHOW JUTEpPATyphl. B OCHOBHOIW 4acTH pacKpbIBACTCS CYIIHOCTh BBIOPAHHOMN
TEMBI; OCHOBHAsI YaCTh MOKET COCTOSITh M3 JABYX WJIHM OoJiee TiaB (pa3/iesioB); B KOHIIE KaXKI0TO
paszena JIenarTcsl KpaTKUe BBIBOJBI. B 3aKITIOYCHUH TIOJIBOJUTCS UTOT BBITOJIHEHHOW pabOTHI U
JIeNaroTCs OOINMe BBIBOJABI. B  CIHCKE WCIOIB30BAaHHOW JIUTEpPaTyphl YKa3bIBAIOTCS BCE
nyOJIuKalMy, KOTOPBIMH IOJb30BaJlics aBTOp. [Ipu olleHKe ypOBHSI BBINIOJIHEHHS KYpCOBOM
paboThI, B COOTBETCTBUHU C MOCTABJIICHHBIMHU IEISIMU JIJI JAHHOTO BUAA YYCOHOMH JESITSIBHOCTH
MOTYT KOHTPOJHUPOBATHCS CIEAYIOIINE YMEHHUs, HaBBIKM M KOMIIETECHIIMU: YMEHHE padoTaTh C
00BEKTaMU H3Y4YCHMS, KPUTHUUYECKUMU HMCTOUYHHKAMH, CIPABOYHOM U DHIIMKIONEAMYECKON
JTUTEPATypoOi; yMEHHUE coOupaTh M CHUCTEMATHU3UPOBATH MPAKTUUYECKHM MaTepuail, yMEHUe
CaMOCTOSITENIbHO OCMBICIISATH IPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOJUK; YMEHHUE JIOTUYHO
U TPaMOTHO H3JIaraTh COOCTBEHHBIC YMO3AKIIOYCHHSI M BBIBOJIBI, YMEHHE COOMIOIaTh (HopMy
HAYYHOTO MCCJIEIOBAHUS; YMEHHE MOJIb30BAThCS II100aIbHBIMU MH(POPMAIIMOHHBIMHU PeCypcamu;
BIIQJICHUE COBPEMEHHBIMH CPEICTBAMHU TEICKOMMYHHUKAIIMM; CIOCOOHOCTh M TOTOBHOCTH K
WCIIOJIb30BAHUIO OCHOBHBIX MPHUKJIAAHBIX MPOTPAMMHBIX CPEICTB; YMEHHE OOOCHOBBIBATH U
CTPOUTH ANPUOPHYIO MOJENIb H3y4aeMOro OOBEKTa WM TPolecca; CIOCOOHOCTh CO3/aTh
COJIEPIKATEIbHYIO MTPE3ECHTAINIO BBIMOJTHEHHON paOOTHI.

OcHoBHBIE TpeOOBaHHSA K O(QOPMIICHHIO KOMIUIEKTa TECTOBBIX 3afaHuil KOMIUIEKT TecTOBBIX

3agannil (manee - KT3) nmomken ObITh MpeacTaBieH B BUJE TEKCTOBOro AokymeHta (Microsoft

Word). Bce TecroBble 3amaHus JOJDKHBI COOTBETCTBOBATH M OBITH  pas3jieleHbl 10

KOHTPOJIMPYEMBIM pa3zziesiaM (MOAYISIM) AUCHUIIINHBL. BBIIENAIOT cleayrommye OCHOBHbIE THUIIbI

TecToBbIX 3amaHuil (T3): BeIOOp OJHOrO BapHaHTa OTBETa U3 MPEUIOKEHHOI'O MHOXKECTBA,

BbIOOP HECKOJIbKMX BEPHBIX BAPUMAHTOB OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA, 3a/laHus Ha

YCTaHOBJICHHE COOTBETCTBMS, 3aJaHME Ha YCTAHOBJICHHE IPABUIBHOW IIOCIENOBATEIbHOCTH,

3a/laHie Ha 3alO0JHEHUE MPOIMYIIEHHOIO KIIOYEBOro cjoBa, rpaduueckas (opma TecTOBOrO

3ananus u ap. [Ipu cocrainennu KT3 xenaTenbHO HCIIONb30BaTh BCE TUIIBI TECTOBBIX 3a/1aHUM.

— [PUMEPHEI O®OPMIJIEHUS TECTOBBIX 3AJAHUIA:

— Bribop ogHOro BapuaHTa OTBeTa M3 HPEJIOKEHHOIO MHOXKECTBa MHCTPYKIMS CTYICHTY:
BeiOepuTe oaMH NpaBUIbHBIN BapUaHT

— IIpumep opopmnenus T3:

— Cromuuent Poccuniickoii @enepanyu sBiIseTCs:

— Cankr-IlerepOypr

—  MuHck;

— Mockga;

[Tpumeuanue: IlpaBUIbHBI BapHaHT OTBETA BBLACIACTCA IONYKUPHBIM HIPUPTOM.
KonuuecTBo BapuaHTOB OTBETa JIOJKHO OBITH HE MeHee 4 u He OoJee 8.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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