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Paboyas mnporpamma aucimrmimeel «OCHOBHOE 1 BCIIOMOTATeIBHOS
000py10BaHNe HETPANUIMOHHOH i BO306HOBIAEMOI SHEPIeTHKW» pa3paboTaHa Ha
ocHose @®I'OC BO 13.03.02 «DneKTposHepreTHKa H BJIEKTPOTEXHHKA,

YTBEPXIEHHOIO Iprka3oM MunucrepcTBa 06pasoBanus u Hayku P® 28.02.2018r.
Ne 144,

ABToOp: ; },
KaH/. TEXH. HAYK, JOILEHT 7 AT. Kynpsikos
¢4

Pabouas mnporpamma o6cyxZeHa W PEKOMEHAOBAHA K YTBEPIKICHHIO
pemieHreM KadeIpsl MPUMEHEHHs 3JIeKTpHYeckod sHeprum ot 18.04.2022 r.,
IpoToKoJ No31

3aBenyromui kadeapoi /A/ )
KaHJ. TeXH. HayK, IOLIEHT ' A.T. KynpsikoB
g o

PaGouas nporpamMma o1o6peHa Ha 3aceJaHUM METOMYECKOH KOMHUCCHH (BaKyIbTeTa
SHEPreTUKH, IPOTOKOMI OT 26.04.2022 1. Neg.

IIpencenarens % /
METOAUYECKON KOMUCCHUU 7 N.I". CtpuxkoB
I

I-p TeXH. HayK, podeccop

PykoBonurens

OCHOBHOH Npo¢eccHoHaIbHOMI N
00pazoBaTeNbHO MPOrpaMMEL /

KaHJ. TeXH. HAyK, JOILECHT m A.T. Kynpsixo

a0



1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabw ocBoenms gucnuiumabl  b1.B.1.JIB.01.02  «OcHOBHOE U
BCIIOMOTaTeJIbHOE  000pYJIOBAaHWE  HETPAJMIIMOHHOW ¥ BO30OHOBISEMOU
DHEPTeTUKNY _SIBISIETCS (OpPMHUPOBaHWE Yy OaKaJlaBpOB HABBIKOB, pPa3BUTHE
MBIIIUICHUSI B HAIIPABJICHUH U3YUYEHUS M TPABWJIBHOTO TOHUMAHMUS 3a/1a4, CTOSIINX
nepes] CnernuaiaicTaMy Ipyu pa3paboTKe, MOHTAXe U AKCILTyaTallik CUCTEM.

3agayu JUCUUILIHHBI

— pa3paboTka, MOHTaX M OKCIUIyaTallus CHCTEM OJHEProCHAOXKEHHS C
HCIIOJIb30BaHUEM BO300OHOBIISIEMBIX M HETPAAUIIMOHHBIX HCTOYHHUKOB YHEPTUH;

— TOHHWMAaHHWE TOIUIMBHO-PHEPIETUYCCKOM U SKOHOMHUYECKOW CHUTYyalluu B
CTpaHe, YPOBHS U MEPCIEKTUB PA3BUTHUS OTPACIIH.

2 IllepeyeHb IJIAHHMPYEMBIX Pe3yJbTaTOB OOY4YeHHSA MO
IlI/ICHI/IHJII/IHe, COOTHECEHHbBIX C HJIaHI/lpyeMI)IMI/I pCBYJIbTaTaMI/I
ocsoenus OIIOII BO

B pe3yabrare ocBOeHMSI IMCHMIUIMHBI (OPMHPYIOTCHA CJeAyloluue
KOMIIeTeHIUM:

IIK-2 - CnocobeH y4yacTBOBaTh B BEJCHUU PAOOTHI TEXHOJIOTHYECKOTO
AIIEKTPOOOOPYI0BaHUS OOBEKTOB DIIEKTPOCETEBOTO XO3SHCTRA.

3 Mecto nucunmuiudbl B cTpyktype OITOII BO

b1.B.1.JIB.01.02 «OcHOBHOE€ ¥ _ BCIIOMOTaTeldbHOE  00OpPYIOBAaHHE

HETPAJUIIMOHHOM M BO300HOBJISIEMOM DHEPIETHUKH» SIBISETCS JTUCIUILUIMHOIM,

dbopmupyemoii  yuyacTHHMKamMu oOpasoBaTenbHbiXx oTHomeHudd OIIOII BO
MOATOTOBKU oOyuaromuxcsi mo Hampabiiennto 13.03.02 «DnexTpol’HepreTuka u
AIIEKTPOTEXHUKAY», HAIPABICHHOCTD ««DJIEKTPOCHAOKEHHE .

4 O0beM auCHMILTHHBI (252 yacoB, 7 3aYETHBIX €IMHHII)

Bunpl yueOHO#M paboOThI Obnem, 5acos
OuHas ‘ 3aouHas

KonrakTHas padora 112 -
B TOM YHCJIE:
— ayIMTOpHAs 10 BHUIaM 108 )
y4eOHBIX 3aHATHI

— JIEKIIUU 40 -

— MIPaKTUYECKHUE 50 -

— abopaTopHbIE 18 -




— BHCAYAUTOpPHAA

— 3a4CT

— JK3aMCH

— 3aIIMTa KypCOBBIX
paboT (MPOEKTOB)

CamocrosiTesqibHas padora

B TOM YHCIIE: 113 i
— KypcoBas pabota

(IpoeKT) )
— Tpoyme BHU/IBI 113 )
CaMOCTOSTEIBHON pabOTHI

HToro no AucuumjinHe 252 -

B TOM 4HCJI€ B hopme
MTPAKTUICCKOM MTOATOTOBKHU

5 Conep:xanue JUCUUILIAHBI

Conep:kanue ¥ CTPYKTYpPa IMCHUILIMHBI 10 0YHOH (popme 00ydeHUs

Buasbl yue6Hoii padoThl, BKIOYAS

CaMOCTOSITeJIbHYIO PadoTy CTY/1IeHTOB

U TPY/I0eMKOCTb (B Yacax)

=
=
=
g
5 B TOM BTOoM | Jlabopa | B TOM
No ; o YHUCIIE B YHUCJIE | TOPHBIE | YHUCIIE B
S | &
. A I e o
/ OCHOBHBIE BOIIPOCHI 2 = P . | deckue p P . | Camocros
= Q .HeKI_[ YECKOU [ YCCKOHU
I L 3aHATH TCJIbHaA
> 5051 oaroT IpaKT ImoAroT
=) o * pabota
E OBKH HYECK OBKHU
=y oit
S
] HOZrO
TOBKH
OHepro- u
pecypcocOepekeHue:
OHepro- u
pecypcocOepekeHne u K
1 | Bo30OHOBIsIEMAs 2 5 4 8 - 15
SHEPTeTHKA;
O6opynoBaHue st
SHEPro- u
pecypcocOepeKeHHs. .
CosiHeuHas
TEIJIOPHEePreTUKa:
Hcropus pa3Butns
COJIHEYHOM IIK
2 | TETUTO3HEPTeTHKH, -2 1|5 6 8 - 16

[TaccuBHBIE cUCTEMBI
COJIHEYHOT'O
TEIIOCHAOKECHMUS
ConHeuHsbld NPy




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
3071

B TOM BTOoM | Jlabopa | B TOM
qHcie B YHCclIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaicri bopm o 1? aiTI/I
PAKTH e cxnte p paxty
YEeCKOH e YeCKOH
3aHITH
HOATOT 4 TIPaKT MOATOT
OBKH MYECK OBKH*
oil
MOATO
TOBKH

Camocros
TeabHas
pabora

AKTHUBHBIE CUCTEMEI
COJIHEYHOT'O
TEIUIOCHAOKEHUS

Hcropus pazsurus
BETPOIHEPTETUKU;
[TpeobpazoBarenu
SHEPTUH BETPa;
Betrporenepatopsl
COIPOTHBIICHUS;
Berporenepatopsl
UCTIONB3YIOMINE
MOIBEMHYIO CUITY;
BcnomorarensHoe
o0opynoBaHue
BETPOIHEPTETUKU

[IK

15

I'maposneprernka mopen
u okeaHoB: Mcropus
TUAPOIHEPTETUKN MOpEn
u okeaHoB; [IpuinBHbBIE
AIIEKTPOCTAHLINY;
BcnomorarensHoe
obopynoBaHue
IPUIMBHBIX
3JIEKTPOCTAHIUN;
[IpeobpoazoBaTenu
SHEPrUH BOJIH; OCHOBHOE
U BCIIOMOTaTeIbHOE
obopymoBanue
BOJIHOBOM
AIIEKTPOCTAHLINN;
[TpeobpazoBarenu
SHEPrUU MOPCKUX U
OKEAaHWYECKUX TCUCHUH

IIK

16

HuskomnorenunansHoe
TEIIO OKPYKaroIei
cpensl: Mcropus
WCTIOJIb30BaHUS
HU3KOMOTCHIIMAIIBHOTO
TeTJIa OKPY>KaroIIei
cpennl; OCHOBHOE
0o0opyoBaHue

[IK

12




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

CemecTp

Buae! yueOHoii padoTsl, BKIIOYast
€CaMOCTOATEIbHYIO Pa0oTy CTY/ICHTOB
U TPY/I0€MKOCTb (B 4acax)

Jlek1y
3071

B TOM BTOoM | Jlabopa | B TOM
qHcie B YHCclIe | TOPHBIE | YHCIE B
opme B 3aHATH opme
Sp £<TI/I Hpaicri bopm o 1? aiTI/I
PAKTH e cxnte p paxty
YEeCKOH e YeCKOH
3aHITH
HOATOT 4 TIPaKT MOATOT
OBKH MYECK OBKH*
oil
MOATO
TOBKH

Camocros
TeabHas
pabora

TEIJIOBEIX HACOCOB;
BcnomorarensHOE
0o0opynoBaHUE
TEMIO0BBIX HACOCOB.

HcTopus pa3BuTHs
reoTepMaabHOU
SHEPTeTUKH;
[IpeoOpazoBanue
reoTepMaIbHOU
sHepruu; OCHOBHOE
obopynoBaHue
reoTepMalibHbIX
TEIJIOBBIX CTAHITN;
BcenomorarensHoe
obopynoBaHue
reoTepMajbHbIX
TEIIOBBIX CTAHITU;
OcHoOBHOE
obopynoBaHue
reoTepMajIbHbIX
ANEKTPOCTAHIINM;
BcnomorarensHoe
obopynoBaHue
reoTepMajbHbIX
AIEKTPOCTAHIIUI

[IK

13

buosnepreTuka:
Uctopus ncnonb3oBaHus
OMOPHEPTreTHIECKIX
pecypcos; [loBbiienne
OHEPreTUYECKOU
[IEHHOCTH
OMOPHEPTreTHIECKIX
pecypcos; [lonydyenue
ouortomiuBa,; OCHOBHOE
¥ BCIIOMOTaTeIbHOE
obopynoBanue
OMOIHEPreTHYECKUX
ycTaHOBOK; CxkUranue
OMOTOIIIIUB

IIK

13




Buae! yueOHoii padoTsl, BKIIOYast
= CaMOCTOSITeJbHYIO Pa0OTy CTYAEHTOB
= U TPYA0EMKOCTH (B yacax)
E B TOM BTOM | Jlabopa | B TOM
Ne = o qucie B 4ucie | TOpHbIE | 4YHCIE B
o Tema. % § dopme Tpaxti B 3ansaTH | (opme
/ OCHOBHBIE BOIIPOCHI 2 3 MPAKTH - e cxente bopy & TPAKTH | o vocTos
= © | Jlexn | weckoit e qJeCcKOu
I 0] 3aHSTH TeNbHAs
> MH | TOATOT HPAKT HOAroT
= s * pabota
g OBKH HYeCK OBKH
2 oM
4
=] noaAro
TOBKH
AKKyMyJIMpOBaHUE
sHepruu: Mcropus
o 1K
g | ANIYMYIATOP 2|6 6 6 6 13
DHEPruu;
O6opynoBanue, s
AKKyMYJIMPOBaHU
SHEPIrUU.OHEPIETHKA.
Hroro | 40 | | 50 | | 18 | 113
6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0eceYeH sl AJIs
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKOIIMXCS MO IMCHUIIINHE
1. Monorpaduss «Bo3oOHOBIsieMble HCTOYHUKH  dJeKkTpodHeprum». O.B.

['puropam, FO.IT. Ctenypa, P.A. Cyneiimanos, E.A. Bnacenko, A.I'. Bracos. —
Pexum JIOCTyIIA:
https://edu.kubsau.ru/file.php/124/01_Vozobnovljaemye _istochniki_ehlektroeh
nergii_O.V. _Grigorash_JU.P._ Stepura_R.A._Suleimanov_E.A. Vlasenko_ A.
G._Vlasov.pdf. . — O6pa3oBarenbHbIN TOPTAIT
Momnorpadusi. ConHeunble (poTornekTpuyeckue cranuuu. P.A. AMepxaHOB,
O.B. I'puropam, 1U.b. Camopoaor b.K. Ilurankos, E.C. BopoObeB 1OKyMEHT
PDF08.12.2017 T. — Pexum
noctymna:https://edu.kubsau.ru/file.php/ 124/Monograf1]a _Solnechnye fotoehle
ktricheskie_stancii.pdf. — O6pa3oBaresbHbIi OpTAI
Arees, M. A. TermomMaccooOMEHHBIC MPOIECCHl U YCTAHOBKH TTPOMBITIICHHON
TEIJIOTEXHUKH : y4eOHOE MmocoOue NIl CTYJIEHTOB BY30B, OOYYaIOIIUXCS IO
HampaBieHuto 13.03.01 «TemmosHepreTrika W TEIJIOTEXHUKa» BceX (HoOpM
oOyuenus / M. A. Aree, A. H. Mpakun. — Caparos :A#i [Iu Op Menaua, 2018.
229 ¢. Pexum  gocryma:  http://www.iprbookshop.ru/iprbooks-
reader’)publlcatlonld 70284.— DBC «IPRbooks»

/ MOHJ OLIEHOYHBIX CPEACTB /ISl MPOBEICHUS MPOMEKYTOYHOM

aTTecTaluu




7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMEM 3TanoB uX (JOPMUPOBAHHUS B
npouecce ocsoenusi OITIOII BO

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
Howmep cemectpa* cOpPMUPOBAHHOCTH KOMITETEHIIMH 0 TUCIUIUINHAM,
npakTukaMm B npouecce ocsoenust OII0OIT BO

IIK-2 - Cnocoben yuacmeosamv 6 GeOeHuu pabomvi MexHOJI02ULeCKO2O
aﬂekmp0060py006anuﬂ 00beKmos JJlIEKmMpoceniesoco xXozaucmea.
1 BBenenue B cienMaibHOCUTE
4 MoHTaX CpeJCTB aBTOMATH3aIUN
4 CoBpeMEeHHBIE TEXHOJOTUHA MOHTaXa B JICKTPOIHEPTCTUKE
4.6 IIpon3BOaCTBEHHAS MMPAKTUKA
5 Opranu3zalvoHHO-PACTIOPSIUTENbHBIE TOKYMEHTHI B
AJIEKTPOIHEPTETHKE
5 Teopernyeckre OCHOBBI HETPATUIIMOHHON 1
BO300HOBJISIEMOM SHEPreTUKU
5,6 DNIEKTPUYECKHUE CTAHIIMK U MTOJCTaHITUN
5,6 [lepexoiHbIE MPOIECCHI B DJIEKTPOIHEPTETUUECKUX CUCTEMAX
5.6 OcHOBHOE H BCIIOMOraTeJibHOe 000py/10BaHHE

HETPAJAUIIMOHHOI U BO300OHOBJIsIEMON JHEPTreTUKHU
6 DKcIulyaTanus CUCTEM 3JIEKTPOCHAOKEHUS
DHEProTeXHOJIOTUYECKOE UCIIOIb30BAHUE HETPATUIIUOHHON

6 Y BO300HOBJISIEMOI SHEPTeTUKH
6 DDNIeKTPUUECKHIA TIPUBOJ
6,7 DnexTpocHabKeHNE
7 Perneitnas 3amuTa 1 aBTOMaTU3aIHS JJIEKTPOIHEPTETHYECKUX
CHCTEM
7 CuctemMbl KOHTPOJIS U Y4eTa MIEKTPUIECKON SHEPTHU
7 Opranusanus padoT MoJ] HaBeICHHBIM HAIIPSDKCHUEM
7,8 DNEKTPUUECKUEC CETH
8 [IpeiuioMHast mpaKkTHKa
8 [MoaroroBka K mporeAype 3al|Thl U 3alUTa BHITYCKHON

KBaJIM(UKAIIMOHHON pabOThI
* HOMEp ceMecTpa COOTBETCTBYET 3Tany (OPMHUPOBAHHUS KOMIIETECHIIH

7.2 OnucaHune noka3arteJjieil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA

Ilnannpyembre YpoBeHb 0CBOEHHUS

pe3yJIbTaThI

OCBOCHWS |yevnoBnerBopu-| yaoBieTBOpH- OueHouyHoe
KOMIICTCHIIMN TEeJIHO TEeJILHO XOPOLIO OTJIIMYHO CPELCTBO

(MHAUKATOPBI (MMHUMATBHEBIHN | (MHHEMAITBHBI (cpemunit) (BBICOKMIN)

JOCTWI)KCHMS | He IOCTUTHYT) | i OPOTOBBIIN)

KOMIIETEHIIHH )

IIK-2 - CnocobeH y4acTBOBaTh B BEACHUM pPa0OTHl TEXHOJOTHYECKOTO

AIIEKTPOOOOPYTOBaHUSI O0BEKTOB DIIEKTPOCETEBOT0 XO3SHCTBA.




IInanupyemsble

YpoBeHb OCBOEHUS

pe3yIbTaThI
OCBOCHH HEYOBIETBOPU-| YJIOBIETBOPU- OrneHouHOE
KOMIICTCHIINH TENBHO TENBHO XOpOIIO OTJINYHO CPECTBO
(MHINKATOPBI (MUHMMATBHBIH | (MUHUMATBHBI (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He NOCTUTHYT) | i OPOTOBBIIN)
KOMITETECHIINH )
TIK-2.1. He Baageer | Biaageer Ha | Biaageer Ha | Biaageer Ha
[Ipumensier 3HAHUSIMHU HHU3KOM JAOCTATOYHO | BHICOKOM
METO/IbI u| B YPOBHeE: M  YPOBHeE: | YypOBHe:
TEeXHUYECKHUE | 00JIacTsX: 0COOEHHOCTH | OCOOCHHOCTH | OCOOEHHOCTH
CpeICTBa 7Sl | OCOOCHHOCTH | yYacTBUSL B | yUacTBUS B | y4acTBUS B
pacyeTa Y4acTBUS B | OpraHU3AIMM | OPTaHHU3AIMN | OpraHU3AINH
MOKa3aTee | OpraHu3aluy | TEXHUYECKOT | TEXHUYECKOT | TEXHUYECKOT
(GYHKIIMOHUD | TEXHUYECKOT | O 0 0
OBaHUs 0 oOcnmy>kuBaH | OOCIyXUBaH | 0OCTy>KUBaH
TEXHOJIOTUYE | OOCIY)KUBaH | U ust ust
CKOT'O us AEKTPOOOOP | AIMEKTPOOOOp | IIEKTPOOOOp
000pyIOBaHU | RIIEKTPOOOOp | yIOBaHUS yIIOBaHUS yIIOBaHUS
s OOBEKTOB | yIOBaHUS 00BEKTOB 00BEKTOB 00BEKTOB
AJIEKTPOCETEe | OOBEKTOB AJICKTPOCETE | DIIEKTPOCETE | IIEKTPOCETE
BOT'O AJIEKTPOCETE | BOTO BOTO BOTO
XO035IUCTBA; BOTO XO035IMCTBA XO035IMCTBA XO035IUCTBA
I1K-2.2. XO03SIMCTBA
Hemonctpup | He ymeer: YmMmeer HA YmMmeer Ha | YMeeT Ha
YeT 3HAHHA | Y9aCTBOBATh | HH3KOM A0CTATOYHO | BHICOKOM
OpraHu3aluy | B ypoBHe: M YpPOBHE: YPOBHe:
TEXHUYECKOT | OpraHu3aluu y4acTBOBaTh | y4aCTBOBATH
y4acTBOBATh
0 TEXHUYECKOT B B
B
obemyxuBan | o OpraHMU3aIMK | OpTaHU3AIUN
Usl M PEMOHTa | oOcimyxuBan | OPTaHM3alin
TEXHUYECKOT | TEXHUUYECKOT
00BEKTOB ust TEXHUYECKOT
3JIEKTPOCETE | DIIEKTPOOOOp | 0 © ©
oOcimy>)kuBaH | OOCITY)KHUBaH
BOTO yIIOBaHUS 00CITy KHBaH y Yy
XO03SHCTBA; 00BEKTOB s us s
[1K-2.3. ANEKTpOCETE 3NEKTPo0o0Oop | 3MEKTPooOOop
ANEKTPOOOOp
JleMoHCTpHp | BOTO yIoBaHN YIOBaHUS YAOBaHUs
yer X0331CTBA 5 00BEKTOB 00BEKTOB
IIOHUMAHUE OOBCKTOB
IJIEKTPOCETE | DIEKTPOCETE
paboThI AJEKTPOCETE
TEXHOJIOTHYE BOTO BOTO BOTO
N XO035UCTBA XO035IUCTBA
CKOTO X03sicTBa
obopynoBaHu
g o6nextos | He Biaageer: | Bmaxeer ma | Baageer na | Biageer Ha
SIeKTpOceTe HHU3KOM JA0CTATOYHO | BHICOKOM
BOTO CriocobHOCT | YPOBHE: M YpOBHE: YpoBHE:
XO3SMCTBA. | BIO yHAaCTBHS Cnocobroct
B Cnoco6noct | bto yuactBust | CriocobHOCT
opranmzaiuy | P10 YIacTBUA | B bIO YYaCTBUSA
TEeXHUYECKOr | B OpraHM3aluy | B
o OpraHM3alfK | TEXHUYECKOT | OpTaHu3aIluu




ITnanupyemsre YpoBeHb OCBOEHHUS
PE3yNbTaThI
OCBOCHUA | yeyoBneTBOpH-| YIOBIETBOPH- OLEHOUHOE
KOMIICTCHIINHN TENBHO TENBLHO XOpOIIO OTJINYHO CPECTBO
(MHINKATOPBI (MUHMMATBHBIH | (MUHUMATBHBI (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He NOCTUTHYT) | i OPOTOBBIIN)
KOMITETECHIINH )
O0CITyXKMBaH | TEXHHYECKOT | O TEXHHYECKOT
us 0 oOcCyXMBaH | O
AIEKTPOOOOp | OOCTY)KMBaH | UA o0cmy)kuBaH
yIOBaHUs us 3NEKTPoo0op | us
00BEKTOB AJIEKTPOOOOp | YIOBaHUS 3JIIEKTPOOOOP
ANEKTPOCETE | yIAOBaHUs 00BEKTOB yIIOBaHUS
BOT'O 00BEKTOB 3JIEKTPOCETEe | OOBEKTOB
X03s1iicTBa AJIEKTPOCETE | BOTO 3JIEKTPOCETE
BOTO XO035IUCTBA BOT'O
XO035IMCTBA XO035I1CTBA
7.3 TunoBble KOHTPOJbHBbIE 33JaHUA WJIM HHbIE MAaTEPHAJIbI,

HeoO0XoauMblIe /1Jisl OlleHKH 3HAHMi, YMeHHii, HABBIKOB, XapPaKTePHU3YIOIIHX
Tanbl popMUPOBaHUA KOMIIeTeHUMH B npouecce ocsoenusi OITIOII BO

3amaHus I KOHTPOJbHBIX padoT (mpuMmep)
I'esimodneprernka

1. Ha KpbIIC 3JaHHUA PA3SMCIICHBI 2. CTaHI_II/II/I MOJISIPHUKOB JIA BHYTPCHHUX

conHeuHble Oartapeu. [nuHa kxpel-m L =

40 m, mumpuna S = 12 M, DJIC COV0 =
0,5 B. DddextuBrocTECD g =2x102A/cM?.
OmnpenenuTs YKOHOMHIO DIIEKTPOIHEPTUU

HYXJ TpeOyercs exemaHeB-HO 3 kBtx u
sHepruu. M3BECTHO, 4TO CyMMapHas
mwiomans CD S = 20 M%, Vo= 0,5 B,
s¢ddextnBHOCTE g =2x102A/CM?.
neToM(Bpe-MsoCBelleHust =4 Jaca) u
3UMOM(t =2,5 yaca) .

Onpenenurs CyTOYHOEBPEMsI OCBEIICHHUS
Co.

OtseT: 66,12 MJIx,43,2 M]Ix. Ortser: 1. 5 yaca

3. I'pynme depMepckux Xo3scTB 4. Paition X umMmeeT cienyrouiue

XKecyTouyHo HeoOoxomumo 1000 CPEIHET0/IOBBIE COJIHIIEIHEPTETHYE-CKUE
kBT*usnekrposnepruu. Kakyro mmomans
NOJDKHBI 3aHUMaTh CO 1npu
cyTouyHOMBpeMeHu ocemenuss CO 3 uyaca.
SACCOVo= 0,5 B, >pdpexTuBHOCTD

g =2x102A/cM?.

pecypchl: MOIIHOCTh CBETOBOTIO IMOTOKA
npuxojdmero Ha 1 M- 0,6 kBT;
CpenHecyTouyHOE BpeMsi OCBEILLECHUS
nmeronierocs C3 3,5 gaca; KIIJ comnie-
SHepreTudeckoi yctaHoBku h = 7%.
Kakyto snepruto crmocobHa 1aBaTh
Otsert: 3333 M COJIHIIEOHEpPIreTH4ecKasl yCTaHOBKa IpH
IJIONAAU KOJIJIEK-TOPOB S =15 M23a MecsIIl

paboThI.




OtBeT:238,14 MJIx

5. Ecim 3emnst xapakTtepusyercsi cpemaHei
MOTJIOMIATENIbHOM CIIOCOOHOCTRIO a, CpeHen
U3ITy4aTeIbHON CIOCOOHOCTHIO €,
OTIpEICTTUTh

OTHOIIICHUE a/€ B CIydasxX, KOrjaa
paBHOBecHas TeMieparypa paBHal0° Cu
25°C. Jlmamerp Comama = 1,389% 10° m.
Jluamerp 3emmu = 1,278 10"m.
Paccrosnue ot 3emnu mo Comnna 1,498
10*m, skBHMBaneHTHas Terie-
patypaConnuaTs= 5760°K.

Otser: a/e = 1,08 mpu T =283°K; a/e = 1,33
npu T = 298°K.

6. [llupuHa 3anpenieHHON 30HbI
nonynpoBoguukaGaAs pasna 1,4 5B.
[ToacuuTaiitTe oNTUMAaNbHYIO JUIMHY BOJHBI
U3Ty4eHHUs Ui (POTOIIEK-TPUUECKOM
redepaiuu B CO u3zGaAs.

OtBet: 1= 0,88 MKM.

7. OnpenenuTbh OTHOIICHHUE CpEIHEH

MOTJIOLIATENIbHOM CIIOCOOHO-CTH K CpenHen
U3Iy4aTeNbHON CIOCOOHOCTH a/ e, Korjaa
paBHOBECHasTEMIIEpaTypa Tena paBHa 30°

C.

OtBet: a/ ¢ = 1,43.

8. Onpenenuth TeMIepaTypy KpEeMHHEBOTO
C93, K3 xotoporo ysenuuuBaetrcs B 1,08
pasa. O6myuerHocTs CO1 kBT/M2.
IlepBonauanbHas Temneparypa 35°C.

Ortgert: q = 161°C.

9. MomHoCTh CONHEYHOI Oatapeu mnpu
25°C 300 Br, U = 30 B,barapes
coctaBneHa u3 C9:Vo=0,5 B,
sddexTnBHOCTH g =2X102AxcM-2, Scn = 2
cM?. OmpesienuTh TapaMeTpsl GaTapew,
€CI OHa coOupaeTcs

pu 30°C.

Oter: Conueunas OGarapest u3 14 750
C3, 250 mapamnenbHO CO-€IMHEHHBIX
MOJIYJIEH, KaXIblil M3 KOTOPBIX COCTOUT HU3
59 mocienoBa-TeIbHO COSTUHEHHBIX
3agadHbeIx CO.

10. Bo ckosbKO pa3 u3MeHHUTCS
IK3conHeuHoi, KpeMHUEBON OaTapeu, Mpu
HarpeBaHuu 3Tou Oatapeu 10120°C, ecnm
o6mydeHHOCTs Oatapenl kBT/M?;
nepBoHavasibHas Temneparypa CO 50°C.

Ortser: YBenuuures B 1, 059 pasza.




11. Onpenenutb COOCTBEHHYIO TEMIIEPATYpPY
MaTepuaga COJIHEYHOI'03JIEMEHTA, €CIU
nmpousouuio noHmwxenueVos 1, 8 pasa.
O6ny4ennocTs 1 kKBT/M?, mepBoHauanbHas
Temnepatypa kpemuueBoro CO t= 40°C.

OtBet: q = 153,4°.

12. MomHOCTh COJIHEYHOU Oarapeu
KEJIE3HOJOPOKHOM cTaHimu 1pu25°C
paBHa 500 Bt; BrixonHoe Hampspkenue 50
B, Barapes cocraBiena uz CD cVo= 0,4
B. DddextuBrOCTh g =2x102AxCM?,
Scr=lcm?.

Onpenenuth mapamerpbl Oatapeu, eciu
oHa coOupaercst npu Temneparype 35°C.

Otet: Conneunas 6atapes coctouT n34840
C3;499 napaenbHOCOECTMHEHHBIX
MOJYJEH, KaXIbId U3 KOTOpPHIX 97
MOCIIEI0BATEIbHO COCIMHEHHBIX 33IaHHBIX
CO.

Mauasbie u mukpo I'2C

1. Ha typ6unyllenbToHa majmaer moTok c
napamerpamu: H = 5 M, Qmin = 0,06 m*/c.
OmnpenenuTb paguyc Comell, €Ci UX TPH.

OtBeT: r =2,5 cMm.

2. OnpeneNuTh yriioByK0 CKOPOCTH
BpalleHus Koyieca TypOuHbillenbToHa, eciu
H = 11m,Qmin= 0,06 m*c, Z = 0,5.
Onpenenuth MaKkCHUMajibHYIO MOIIHOCTh
TypOHUHBL.

OtBet: Pmax= 6,6 kBT, w =69 pan/c.

3. IlpomenniepHast TypOMHAa WMEET Ha Baiy
MolHOCTh 3 KBT, k03¢-¢uiment
OBICTPOXOJHOCTH Z =2, pabouuii Hamop
Bozbl 1,5M. Paccum-taTh yIrioByr CKOPOCTh
BpalleHHs TypOUHBI.

OtBet: w = 34 pan/c.

4. OnpenenuTb MOIIHOCTh THAPOTYPOUHBI U
HaTop BOJBI, €CIU CKOpPOCTh Habera
moroka Ha yomacte U = 25 m/c. Pacxon
BOJIbI

Q = 0,05 m*/4, a KI1J] paBen70%.

OtBer: PMm=11 kBt. Ha=31,8 m.

5. Camblii Oomnpliol BOJIOMAa B MHpE —
Bojonan Buxtopus, B3amoOuun. Ero
BbIcOTal 20 MeTpoB, mmpuHa 1,8 KM.
OnpenennTh pacXoBOJbI, €CIM Ha KaKJbII
METp HIMPUHBI BOJOMAAA MPUXOAUTCS
MoIHOCTEP,=915,6kBT.

Otset: Q = 1400 M%/c.

6. Cxonbko sHepruu BbIpabaTbiBaeT 1'9C,
noctpoeHHass Ha Hwuarap-ckoM Bojomazae 3a
ron, eciu KIIJ| mpeobpazoBanus
MOIIHOCTH Iafaro-1ieit Boasl h =74 %.
Pacxon notoka Q = 5730 m%/c, H =48 M.

Otser: W = 17,52 TBTXuac.

Berposnepreruka

1. Haiftu ko3¢ ¢duLMeHT TOPMOKEHUS
MOTOKAa a, €CIIM WM3BECTHO UYTOMOIIHOCTH
Haleraromiero Berpooro moroka Po,= 1000
kBT, a MomIHOCThIIEpeaBaeMas Koiecy
P=500 Br.

2. Onpenenuts MomHOCTE P BOC,
cocrosmer u3 10 ycTaHOBOK mpHCpenHen
ckopoctu Betpa V = 10 m/c, ecnu Kaxmaoe
KOJIECO OMETaeTIuIomans A =5 M2, a
koapunuent mommuoctu Cp = 0,5.




OtBet: a=0,125.

OtBet: P=16 xBr.

3. CKonbKO JIomacTeld n JOKHO
COJIep>KaTh BETPOKOJIECO, YTOOBIJOCTUTHYTh
ONTUMAJIBHYI0 OBICTPOXOJHOCTH MpHU
ckopoctu BerpalUo upaauyce BeTpokoseca
R =1 m, eciiu yrioBasi CKOpOCTb
BpallleHus BeTpokoseca w =84 I'.

OtBeT: 1 = 3.

4. Onpenenutb, Ha Kakoil BbICOTChmin OT
MOBEPXHOCTH 3E€MJIM JOJKEH HaXOIUThCS
IIEHTP BETPOKOJIECa, €CIIM CKOPOCTh BeTpa
V = 15 M/c, KOIUYECTBO JOIacTed KoJeca
n = 3, U yIJioBas CKOPOCTh BpAIICHHS
KoJjeca w = 6 pau/c.

OtBeT:hmin= 10,3M, ecu BETpOKOJIECO
MEePICHIUKYIISIPHO MOBEPXHOCTH 3EMITH.

5. OHpeI[eJ'H/ITB ONTUMAJIbBHYIO
6BICTpOXO,I[HOCTB I TpEX- U
YCTBIPEXJIOIMACTHBIX BETPOKOJICC.

Otset: s tpexsonactHoroZo ~ 4,2, ais
YETBIPEXJIONACTHOT0Z0 ~p.

6. OnpenenuTh OBICTPOXOIHOCTH
BETPOKOJIECa, €CIIM CKOPOCTh Ha-
Oeraromero norokalUo= 25 m/c, pamuyc
kojeca R=10 M, yrioBasi ckopocTtb w =5
pan/c.

OtBet: Z = 2.

7. C kaxkoil ONTHMAaJIbHOM YaCTOTOMN
JOJDKHO BPAILLATBCSl BETPOKOJIECO PaIMyCOM
1 M npu ckopoctH Betpa 10 m/c u Tpéx
JIOTIACTSAX?

OtBet: n=6,6(6) ['m.

8. OmpenenuTs 4acTOTy BpalleHHs Kojeca
TypOHHBI n, ecau eeMomHocTh P = 1 kBT,
cusia JJ0OOBOTO JaBJIEHUS Ha BETPOKOJIECO
Pamax = 200 H u panuyc xoneca Typounsl R =
1 m.

OtBer: n=2,5T1.

3Heprnﬂ BOJIH 1 IPUJIHBOB

1. Yemy paBHa aMIUIMTyAa BOJIHBI, €CIH
mwiotHocTh Boublr = 1,03x10% kr/M3, a
MOJIHAs SHEPrus Ha €IUHUILY MOBEPXHOCTH
BosHBIE = 8,24 xJk.

OtBer: a=1,3 M.

2. BBIUMCIUTh MOIIHOCTh MOPCKOW BOJHBI
st kotopoitHs= 6 M, Tz=28 c.

Otset: P =158,4 xBT.

3. [Mnomane Gacceitna( Comma, Dpanims)
A= 49 xM?, cpenHsasMomHOCTh P = 0,234
I'Bt. Onpenenuts CpeHION BBICOTY
IIPUJINBA.

OtBet: R =6,5 M.

4. Cpennsisi Beicota mpunuBa(llaccamakBon,
CeB.Amepuka) cocrasnsger 5,5 M. Ilnomans
Oacceitna — 262 km2. OmnpenenuTsb
cpeantoro MmomHocTh [19C, ecnmun a = 0,3,
r=1,03x10%kr/m3, t = 44700 c.

OtBet: P =910 Br.




TecTnl (mpuMep)




Kak nHa3piBaercs JHeprus u3 UCTOYHUKOB, KOTOPbIE
1o YeJIOBeYeCKHUM MAacIITadaM siBJISIOTCS

HeHcyeprnaeMbIMu?

{™
Bo3zo6HOBIsIEMAas
Heso3o0HOBISIEMAast
OOBIKHOBEHHAS
HeoObIkHOBEHHAS

K HerpaguuuonabiMm BUD oTHOCHT...

-

CosnHe4Has SHeprust
-

DHeprust OHOMacChI
-

BertpoBas sHeprus
-

I'eorepmanbHas s3Heprus

Otpacjb HayKH U TEXHHKH, pa3padaTbiBalomas
TeopeTHYeCKHe OCHOBBI, METO/bI H CPEACTBA
HCTO0JIb30BAHNS SHEPIrHH BeTpa /sl MOJIyYeHUst
MeXaHUYeCKOil, 3JIEKTPHYECKOH U TeIJ0Boi
JHEePruu U onpeaesilouias 00J1acTH U MACIUTAObI
11eJ1ec000pa3HOro UCNo/1b30BaHUs BETPOBOii
JHEepruu B HAPOJHOM Xo3siicTBe?

JHeprusi 6uomaccsl
Berposneprernka
I'eoTepmaiibHast 3Heprus

CoJiHe4yHas1 JHepPreTUKAa

Kaxoii Bua 3HepreTnKy 0CHOBBIBAETCH HA
npeodpa3oBaHNM IJTeKTPOMATHUTHOIO COJTHEYHOI'O
U3JIyYeHHUs B YIEKTPUYECKYIO HIIHM TENJIOBYIO
IHEpPruio?

{"
DHeprusi BOJIH OKeaHa
{"
DHeprus COJTHEYHOI'0 CBeTa
{~
JHeprusi NPMJINBOB U OTJIUBOB
{™

DHeprus BOJH

Kak Ha3pIBaeTcsl 3Heprusi, NepeHoCHMasi BOJTHAMHU
HA NOBEPXHOCTHU OKeaHa?

{"
DHeprusicoJTHEeYHOrocBeTa
{™
JHeprusi NPUJIMBOB U OTJIHBOB
{™
JHeprusi BOJIH OKeaHa
{"

JHeprus BeTpa

Ha3oBHTEOCHOBHOENIPEUMYLIECTBOBO300HOBJ/ISIEMbIXU
CTOYHHMKOB YHEPIUH.

HCYePNaeMoCTh

HeHcYeprnaeMocTb
-

TPYAHOAOCTYIMHOCTh
-

IKOJOIrHvdeCcKas Yucrora

K rpaguuuonnsim BUD oTHoCHAT...

I'mapaBiauyeckas sHeprust

CoJiHeuHas1 JHeprus

-

JHeprusi ouomMaccsol

.

I'eoTepmasibHas JHeprus.

Bo0300HOB/IsIEMYI0 JHEPIHIO MOJIYYAIOT U3 NPUPOIHBIX
pecypcoB — TaKHX KaK...

NPUPOIHBII ra3, Topg

COJTHEYHbIH CBET, BE€TEP

-

yroJib, He)Th

.

H0K1b, MTPUJIHUBBI

Bomnpocs! K 3a4eTy ¢ OLIEHKOH

1. KommiekcHasi cuctemMa reoTepMalibHOTO TeTUIOCHA0KEHHUS.

2. bananc BO300OHOBJISIEMOM YHEPTUM OKEaHa.

3. OcHOBBI NpeoOpa3oBaHus SHEPTUU BOJIH.

4. TIpeoOpazoBaTes SJHEPTUU BOJTH, OTCIICKUBAIOITUE TTPO(DUITH BOTHBI.

5. TlpeobpazoBaTenu >HEPrUM BOJIH, MCIOJB3YIOIIME SHEPTUIO KOJIEOTIOIIerocs

BOJISTHOTO CTOJIOA.

6. O6mue cBeaeHnus 00 UCMOJIb30BAHNN YHEPTHH MIPUIINBOB.




7. MOIIHOCTh MPWJIMBHBIX TEYEHUN U MIPUIIMBHOTO MO IbEMA BOJIBL.
8. Mcnionbp30BaHME SHEPTUU OKEAHCKUX TCUCHUH.
9. O6masi xapakTepUCTHKA YCTPOMCTB MJis MCIIOJIb30BaHUS DHEPTUM OKEAHCKUX
TCUCHUM.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
10.

Pecypchl TemnsioBoii sHEpTUH OKEaHa.

Cxema OTOC, paboTaronieil o 3aMKHYTOMY ITUKITY.
Cxema OTOC, paboTaronieil Mo OTKPHITOMY LIUKITY.
Hcnonp3oBanue nepemnaaa TeMieparyp okeaH-armocgepa.

[Ipsimoe npeoOpa3oBaHUE TEMIOBOM YHEPTUU B DIIEKTPHUECKYIO.

[IpoOGnema B3aMMOIEHCTBHS SJHEPTETUKU U HKOJIOTHH.

DKOJIOTHYECKHUE MMOCJICACTBUSA PA3BUTHA COJIHEYHOM OHCPICTUKMU.

Brusinue BeTpOsHEPreTUKH HA IPUPOTHYIO CPENY.
Bo3moxnbie sxonornueckue nposisinenusd ['eoTOC .

DKOJIOTHYECKHUE MMOCJICACTBHUA UCIIOJIb30BAHUA S9HCPITUHU OKCaHaA.

DKonoruyeckas XAPAKTCPUCTHUKA  HUCIIOJIb30BaAHUA

YCTaHOBOK.

Bomnpocsl k 3k3aMeny

1. TpaguuMOHHBIC U HETPATUIIUOHHBIC HUCTOYHUKHU YHEPTUH.
2. 3anackl U AMHAMUKA MOTPEOJICHUS YDHEPTOPECYPCOB, TOIUTHKA Poccuu B o0nactu
HETPAJTUIIUOHHBIX U BO3OOHOBIISIEMBIX HUCTOYHUKOB YHEPTUH.
3. OcHOBHBIE OOBEKTHI HETPATUIIMOHHOM dHEepreTrku Poccum.
4. IHTEHCUBHOCTbH COJTHEYHOT'O U3IIyYEHUSI.

5. ®OTO3IIEKTPUUECKHE CBOMCTBA P—h MEPEX0a.

6. BoibT-amnepHasi XxapakTe€pUCTHKA COTHEYHOT'O 3JIEMEHTA.
7. KOHCTpYKIIMM ¥ MaTE€pUaIbl COJTHEUYHBIX 3JIEMEHTOB.

8. Kimaccuduxaiys 1 OCHOBHbBIE DJIEMEHTHI T€IMOCUCTEM.

9. KonueHntpupyronme remonpueMHUKH.

10.
11.
12.
13.
14.

[1mockue COTHEYHBIE KOJUIEKTOPBI.

Conneunblie abcopOephl.

DHepreTuyeckuil 0asaHc TEMIOBOTO aKKyMYJIsTOpA.
Knaccuduxanus akkyMyJasTOpOB TerLIa.

Cucrtempl aKKyMYJIMPOBAaHHUS TEMJIOBOM YSHEPTHH.

OMO’HEPreTUUECKUX

15. TermmoBoe akKKyMyJIHpOBaHUE [JIsi COJHEYHOTrO OOOrpeBa W OXJIAKICHHS
HOMENIEHUN.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[IpoucxoxaeHne BeTpa, BETPOBbIE 30HBI Poccuu.
Knaccuduxkarus BeTpoaBuraresneit o NpuHIUITy paboThl.
PaboTa moBepxHOCTH NP ACHUCTBUYU HA HEE CHIIBI BETPA.
PaGoTta BeTpoBOTO KOJIECa KPHUILYATOTO BETPOABUTATEIS.
[ToHsITHE HIEATBHOTO BETPSKA.

Kitaccuueckas Teopust n1eanbHOro BETPSIKA .

[Torepu BETPAHBIX ABUTATEIICH.

TennoBou peKUM 3€MHOU KOPBI.

[TonzeMHbIe TepMaIbHbI€ BOJbI (THAPOTEPMBI).

3amnachl ¥ pacCIpOCTPAHEHUE TEPMAJIbHBIX BO/I.



26. OCHOBBI TIOCTPOCHHUS CXEM M BBIOOpa 000PYAOBAHUS T€OTEPMAIBHBIX CUCTEM
TEIJIOCHA0- KEHUSI.

277. OTKpBITbIE CUCTEMBI T€0TEPMAIIBHOTO TEIJIOCHA0KEHUS.

28. 3aKpbIThIE CUCTEMbI T€OTEPMAILHOTO TETIOCHAOKEHHUS.

29. beccnuBHas cucTeMa reoTepMalIbHOTO TEMJIOCHA0KEHUS.

30. Cucrema reoTepMagbHOTO TEIUIOCHAOKEHUS C TETIOBBIMU HACOCAMH.

31. KomriekcHas cucteMa reoTepMaibHOTO TEIIOCHA0KEHUSI.

32. bananc BO300HOBIIIEMOW YHEPTUN OKEaHa.

33. OcHoBBI Tpe0Opa3OBaHMS YIHEPTHUH BOJIH.

34. IIpeoOpazoBaTeny SHEPTUH BOJIH, OTCICKUBAIOIINE MTPOQIITH BOTHBI.

35. TlpeoOpa3oBaTen YHEPTUU BOJH, WCIIOIB3YIONIUE SHEPTHIO KOJIEOIIOMErocs
BOJSIHOTO CTOJI0A.

36. O06mue cBeneHus 00 UCIOJIb30BAHUH SHEPTUH MPUITUBOB.

37. MOIIHOCTh IPWIMBHBIX TEUEHUI U IPWIMBHOTO MOJBEMA BO/IBI.

38. cnonb3oBaHne SJHEPTUN OKEAHCKUX TEUECHUH.

39. O0mas xapakTepUCTUKa YCTPOWCTB JAJISl MCIOJIb30BAHUS SHEPTUH OKEAHCKUX
TEUCHUH.

40. Pecypcsl TEIIOBOW S3HEPTHH OKEAHA.

41. Cxema OTOC, paboTaroiieit o 3aMKHYTOMY HUKITY.

42. Cxema OTOC, paboTaroiiieii o OTKPHITOMY ITUKITY.

43. Vcnosb3oBaHue nepenaaa TeMiepaTyp okeaH-arMmocdepa.

44. Tlpsimoe peoOpazoBaHue TEIJIOBOM SHEPTHUH B AJICKTPUUYECKYIO.

45. IIpoGnema B3auMOICUCTBHS SHEPTETUKU U SKOJIOTUH.

46. DKOJIOTUYECKHUE MOCIEACTBHS PA3BUTHUS COJITHEUHOW dSHEPIETUKH.

4’7. BausiHre BETPOIHEPTETUKHU HA IPUPOIHYIO CPENLY.

48. Bo3MoxHbIe 3konorudeckue nposisiieaust ['eoTIOC .

49. DKkonoruyecKue nocaeACTBUS UCIOIb30BAHNS SHEPTUH OKEaHa.

50. DOkonoruueckas XapaKTepUCTHKA HCIOJIb30BAaHUS  OMOIHEPreTHUECKUX
YCTaHOBOK.

7.4 Meroauyeckue  MaTepHuajbl, ONpeaeIsilOIIde  MPOLEAYPbI
OLICHMBAHMSA 3HAHMI, YMEHHMil, HABBIKOB XAPAKTEPHU3YHOIIMX 3Talbl
popmMupoBaHus KOMIIETEHIIUI

KonTponbHble TpeOOBaHUS U 3a/1aHUsI COOTBETCTBYIOT TPeOyeMOMY YPOBHIO
YCBOEHHS TUCLUILIMHBI M OTPAYKAIOT €€ OCHOBHOE COJIEP/KAHME.

KoHTposib OCBOEHUS AUCHUIUIMHBI WM OIEHKAa 3HAHUUA O0O0ydYarouuxcs Ha
sK3ameHe/3auere npousBoauTcs B coorBercTBuM ¢ [1nm KyoI'AY 2.5.1 «Tekyuuit
KOHTPOJIb U YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAUU O0YUAIOIINXCSI.

Kpurepuu OueHKH 3HAHMU CTYACHTOB IPU NPOBEACHUM KOHTPOJbLHOM
padoThI

OleHKa «OTJMYHO» BBICTABISCTCS MPHU YCIOBUU MPABWIBHOTO OTBETA
CTyJIEHTa HE MeHee ueM 85% KOHTPOJIbHBIX 3aJIaHHI;

OueHka «XOpOIIO» BBICTABISAECTCS MPU YCIOBUM IPABUIBHOTO OTBETA



cTyJeHTa He MeHee 4eM 70% KOHTPOJIbHBIX 3aJaHHii;

OrneHka «yA0BJIETBOPUTEIBbHO) BBICTABIISAECTCS MIPU YCIOBUU MPaBUIIBHOTO
OTBeTa cTyJ/leHTa He MeHee 51%;

OneHka  «HeyIOBJIETBOPUTEJIbHO»  BBICTABISCTCS  NIpPU  YCIOBUU
IPABUJIBHOTO OTBETA CTyACHTa MeHee yeM Ha 50 % KOHTPOJIBHBIX 3aJaHUM.

Kpurepuu oneHku no pe3yjibTaTaM BbINOJHEHUS TECTOBbIX 3a1aHU

DopMmbI NMPECTABICHUS TECTOBBIX 3aJJaHUI: OTKPBITAsI U 3aKpbITast (JOPMBI;
3aJlaHME HA  COOTBETCTBUE; 3aJaHUE HA  YCTAHOBJIEHUE  IPABUIIbHOU
MOCJIEA0BATENBHOCTU. TECTOBOE 3aJaHNE COJIEPKUT OT 4 10 5 BApUAHTOB OTBETOB,
OJIMH W3 KOTOPBIX MpaBWIbHBIA. Bpems, 0TBOJMMOE Ha OTBET Ha OJHO TECTOBOE
3aJlaHue - OJIHA MUHYTA. J[JIs KOHTPOJIA Ka4eCTBa YCBOCHUS 3HAHU 110 U3y4aeMOH
TeMe NpuMeHseTcs He MmeHee 20 TeCTOBBIX 3a/IaHuI

OlleHKa «OTJMYHO» BBICTABISECTCS MPU YCIOBUU TMPABWIBHOTO OTBETA
CTYyZICHTA HE MEHEe YeM Ha 85 % TeCTOBBIX 3aJaHU;

OneHKa «XOpOIIO» BBICTABIACTCS MPU YCIOBUM MPABUIBHOTO OTBETA
CTyAieHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aJaHU;

OlieHKa «yI0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO
OTBETA CTyJCHTA HE MeHee ueM Ha 51 %;

OneHka  «HeYyJAOBJETBOPUTEJIbHO»  BBICTABISICTCS  NOpPU  YCJIOBUU
MPaBUJILHOIO OTBETA CTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3aJIaHUM.

Pe3ynpTarhl  TEKYIIETO KOHTPOJIS HCHOJIB3YIOTCA MpPU  IPOBEICHUU
IPOMEKYTOUYHOU ATTECTALIUU.

Kpurepuu oueHku Ha 3a4€Te ¢ OLICHKOU M IK3aMeHe

OueHka «OTJIMYHO» BBICTABISIETCS OOydarouieMycsi, KOTOpBIM oO0namaer
BCECTOPOHHUMHM, CUCTEMATHU3MPOBAHHBIMU M TJIYOOKMMU 3HAHHMSIMHU MaTepuala
y4eOHOW MpOrpaMMbl, YMEET CBOOOJIHO BBIMOJIHATH 3aJaHUsl, MPEAYCMOTPEHHbBIE
y4eOHOM TpOrpaMMOM, YCBOHWJI OCHOBHYIO M O3HAKOMUJICS C JIOMOJHUTEIBLHOU
JUTEPATYPON, PEKOMEHJIOBAHHOW y4ueOHOUW mporpammoii. Kak mpaBuiio, oreHka
«OTJINYHO» BBICTABISIETCS] 00YYarOMIEMyCsl YCBOMBILIEMY B3aHMOCBSI3b OCHOBHBIX
MOJIOKEHUN W TIOHSATUW JUCHUIUIMHBI B WX 3HAUYGHUHM MJIs MpuoOperaeMoit
CHELMAIbHOCTH, MPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTM B TMOHHMaHUH,
U3JIO)KEHUM M HCMOJB30BAHMM  Y4YEOHOIO Marepuana, IIPAaBUJIBHO
00OCHOBBIBAIOLIEMY TPUHSATHIE PEIICHUS, BIAJCIOMIEMY Pa3HOCTOPOHHUMU
HABBIKAMH U IPUEMAMHU BBITTOJIHEHHSI PAKTHYECKUX PadoT.

OneHka «XOpomio» BbBICTABISAETCA OOyyarolmeMycsi, OOHApYKHUBIIEMY
MOJIHOE 3HAHUE MaTepuaja Y4yeOHOW MpOrpamMMbl, YCIEIIHO BBIMOJIHSIOMIEMY
NPEeLyCMOTPEHHbIE Y4YEOHOM MporpamMMoil 3aJaHus, YCBOMBIIEMY MaTepual
OCHOBHOM JIUTEPATYpPbI, PEKOMEHJOBaHHON yueOHoW mporpammoit. Kak mpasuio,
OLICHKA «XOPOLIO» BBICTABIISIETCS o0yuaroiemycs, ITIOKA3aBIIEMY
CHUCTEMAaTHU3UPOBAHHBIA XapakTep 3HAHWW 1O AMCHUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEIFHOMY TIOTIOJIHEHUIO 3HAHMA B XOJ€ JajbHeimeld y4dyeOHOH W



poeCCUOHANTLHON NEeSITEIEHOCTH, MPABWIBHO TPUMEHSIONEMY TEOPETHUYCCKUE
MOJIOKEHUSI TIPU PEIICHUH MPAKTUYECKUX BOMPOCOB U 3a/ad, BIIAJCIOIIEMY
HE0OXOMMBIMU HaBbIKAMU U MPUEMAMH BBITIOTHEHUS IPAKTUYECKUX PaOOT.

OneHka «yH0BJETBOPUTEIbHO» BBICTABISIETCS O0y4YalOIIEMYCs, KOTOPBIH
MOKa3aJl 3HAHWE OCHOBHOIO Marepuaia Y4yeOHOW mporpaMMbl B 0OBEME,
JIOCTATOYHOM Y HEOOXOIMMBIM JIJIsl TalibHENIIeH yueObl U peAcToAIeH paboThl MO
CHEIUATBHOCTH, CIIPABUIICS C BHITIOJHEHUEM 3aJJaHUH, PETyCMOTPEHHBIX yueOHOM
MPOrpaMMOi, 3HAKOM C OCHOBHOW JIUTEPATypOi, PEKOMEHIIOBAHHON ydeOHOI
nporpammoii. Kak mnpaBuio, OILIEHKA «YJIOBJICTBOPUTEIIBHO» BBICTABIISIETCS
oOydJaroremMycsi, JOIMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha HSK3aMEHE WM
BBITIOJTHEHUU HK3aMEHAIIMOHHBIX 3aJaHui, HO 00JyajaroneMy HeoOXOAUMbIMU
3HAHUSMHM TIOJ  PYKOBOJCTBOM  TMpenojaBarelis JJig YCTPAaHEHUS  ATUX
NOTPENIHOCTEN, HAPYIIAIOIIEMY IOCIEA0BATEIbHOCTh B HU3JI0KEHHH Y4YeOHOTro
Marepuajia U HUCHBITHIBAIOIIEMY 3aTPyIHEHUSI MPU BBINOJHEHUH MPAKTHUYECKUX
pabor.

OneHka «HeEYJI0BJETBOPUTEIbHO» BBICTABISETCS OOydJaromemMycs, He
3HAIONIEMY OCHOBHOM YacTH MaTepualia yueOHOH MpOorpaMMbl, JIOMYCKAIOIIEMY
NPUHIIUIHAIBHBIE OMIMOKM B  BBINOJHEHUU MPEAYCMOTPEHHBIX  y4eOHOM
IporpamMmMoit 3aaHuil, HEYBEpEHHO C OOJIBIIMMU 3aTPYTHEHUSIMHU BBIOJIHSIONIEMY
npakTuyeckue pabotel. Kak mpaBuiio, OIEHKA «HEYIOBJIECTBOPUTEIHLHO
BBICTABJISIETCS 00y4YaronIeMyCsl, KOTOPBIM HE MOXXET MPOJIOKUTh 00ydeHUE WU
MPUCTYIUTD K JIESITEIHBHOCTH O CIEIMAIBHOCTH 10 OKOHYAHUM YHUBEpPCUTETA 0€3
JIOTIOJTHUTENIbHBIX 3aHSTUN 110 COOTBETCTBYIONICH AUCIUTIIIUHE.

8 IlepeyeHb OCHOBHOM M I0MOJHUTEILHOM YUeOHOH JTUTEpaTypbl

OcHoBHas yueOHas1 JIUTEpaTypa

1. Monorpadusi. HopMaTHBHO-TEXHMYECKOE ¢ TMPABOBOE PETYJIUPOBAHHE
BO30OHOBJISIEMBIX HCTOYHHKOB DSHEPTMM B COBPEMEHHBIX YCJIOBHSX. P.A.
AwmepxanoB, B.Il.Kambimanckuid, /[.A. Ko3ztokoB, b.K. I{pirankoB.— Pexum
noctyna:https://edu.kubsau.ru/file.php/124/Normativno-
tekhnicheskoe _i_pravovoe_regulirovanie_vozobnovljaemykh_istochnikov_ehn
ergii_v_sovremennykh_uslovijakh_.pdf. — OGpa3oBarenbHbiii mopTai

2. KomapoBa, H. A. XonoaunbHble ycTaHOBKH. OCHOBBI MPOEKTHUPOBAHUS

yueOHoe mocodbue / H. A. KomapoBa. — KemepoBo : KemepoBckuit
TEXHOJIOTUYECKUI MHCTUTYT MUIIEBON MpOoMbIUIeHHOCTH, 2012. — 368 C..—
Pexum nocryma:http://www.iprbookshop.ru/iprbooks-

reader?publicationld=14402.— DBC «IPRbooks»

3. Jludenuena, JI. B. Teruorexnuka : yuebHoe nocodue / JI. B. Jludenuena. —
KemepoBo : KemepoBCKHII  TEXHOJIOTUYECKAW  WHCTUTYT  IHUIIEBOU
MIPOMBIIIJIEHHOCTH, 2010. — 188 C.— Pexum
nocryma:http://www.iprbookshop.ru/iprbooks-reader?publicationld=14394.—
OBC «IPRbooks»



JlonosiHuTeIbHAS YUeOHAsl JIuTepaTypa

4. Momnorpapus «Bo3oOHOBIsIEMbIE HUCTOYHUKUA  3iekTposHeprum». O.B.
['puropam, FO.I1. Ctenypa, P.A. Cyneiimanos, E.A. Bnacenko, A.I'. Bnacos. —
Pexum JOCTYyTIA:
https://edu.kubsau.ru/file.php/124/01_Vozobnovljaemye _istochniki_ehlektroeh
nergii_0O.V. Grigorash_JU.P. Stepura_R.A. Suleimanov_E.A. Vlasenko A.
G._Vlasov.pdf. . — Oo0pa3oBatebHbIi opTa

5. Monorpadus. Conneunsie (oTodnekTpudeckue cranmuu. P.A. AMmepxaHOB,
O.B. I'puropam, U.b. CamoponoB b.K. [{urankos, E.C. BopoObeB — Pexum
nocryma:https://edu.kubsau.ru/file.php/124/Monografija. Solnechnye_ fotoehle
ktricheskie_stancii.pdf. — O6pa3oBarenpHbIN TOpTAIT

6. Arees, M. A. TermmomMaccooOMeHHBIE MPOIIECCHI U YCTAHOBKH MPOMBIIIUICHHOM
TEIJIOTEXHUKH @ y4yeOHOE MocoOHe NIl CTYJIEHTOB BY30B, OOYYalOLIUXCS IO
HarmpasiaeHuto 13.03.01 «TemmosHepreTka W TEIUIOTEXHUKa» BceX (opm
oOyuenusi / M. A. Arees, A. H. Mpakun. — Caparos :A#i [lu Op Meaua, 2018.
— 229 c¢. Pexum gocryma: http://www.iprbookshop.ru/iprbooks-
reader?publicationld=70284.— 3BC «IPRbooks»

O Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «AHTEpHET»

[lepeuens ObC
Ne | HanmenoBanue pecypca | Temaruka

1 | Znanium.com VHuBepcanbHast

2 | UznarennctBo «Jlanb» | Berepunapus

CenbCk. X03-BO

TexHonorust XpaHeHus U nepepabOTKU MUILEBBIX MPOIYKTOB
3 | IPRbook VHuBepcanbHast

10 MeToaguueckue yYKa3aHUs JJsl 00y4alOIIMXCs M0 0CBOEHUIO
AUCIHHUILIHHBI

1. Komaposa, H. A. XonoawibHbie ycTaHOBKH. OCHOBBI MPOEKTUPOBAHUS :

yueOnoe mocobue / H. A. KomapoBa. — KemepoBo : KemepoBckuii
TE€XHOJOTMUECKUI MHCTUTYT MUIIEBOM MpoMbluieHHoCcTH, 2012. — 368 C. .—
Pexum JOCTYTIA: http://www.iprbookshop.ru/iprbooks-

reader?publicationld=14402.— DBC «IPRbooks»

2. Monorpapuss «BozoOHOBNsieMble  UCTOYHMKM  3JeKTposHeprum». O.B.
['puropam, O.I1. Crenypa, P.A. Cynelimanos, E.A. Brnacenko, A.I'. Bracos .
— Pexum JOCTyTA:



https://edu.kubsau.ru/file.php/124/01_Vozobnovljaemye_istochniki_ehlektroeh
nergii_O.V. Grigorash_JU.P. Stepura_R.A._ Suleimanov_E.A. Vlasenko A.
G._Vlasov.pdf. . — Oo0pa3oBatenbHbIi OpTa

11 Iepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMBbIX
IPU OCYLIECTBJICHHH 00pPa30BaTeJIbHOIO Mpouecca mo JUCHMUILIIMHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 o0ecnevyeHust U

HH(OPMALNMOHHBIX CIIPABOYHBIX CHCTEM

NH(popMallMoOHHBIE TEXHOJIOTUH, HCIIOJIb3YyEMbIE TPU  OCYILIECTBICHUU
00pa30BaTeIBLHOrO NMpolecca N0 JUCIUILINHE, T03BOJISIOT:

- o0ecreunTh B3aWMOJCWCTBHE MEXAY y4YaCTHHUKaMU 0Opa3oBaTebHOTO
mporiecca, B TOM YHCIE CHHXPOHHOE W (WMJIM) AaCHHXPOHHOE B3aWMOJICHCTBHE
nocpeacTsoM cetu "HMHTepHer";

- (ukcupoBaTb X0X  00pa30BaTENIBHOIO  IpOLECCa, PE3YJIbTATOB
IPOMEXYTOUYHOM aTTecTalMd MO JUCHHUIUIMHE W PE3yJbTaTOB OCBOCHUSA
0o0pa3oBaTeabHON NPOrpaMMBbl;

- OpraHu30BaTh IpOLIECC 00pa3oBaHUsl MYTEM BU3YyAIHU3ALMH H3y4yaeMoOi
uH(GOpMaIMU TIOCPEICTBOM HCIIOIb30BaHU MPE3CHTALUM, Y4eOHBIX (DUIbMOB;

- KOHTPOJIMPOBATh pE3yJbTaThl OOYYEHHs] HAa OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUSI.

[Iepeuenp nmuuensnonHoro 10

Ne HawnmenoBanue Kparkoe omucanue

1 MicrosoftWindows OneparnuoHHast
chucreMa

2 Microsoft Office (BkmrouaerWord, Excel, PowerPoint) | ITaker oucHbIX
MIPUIIOKEHU I

3 MicrosoftVisio CXeMbl ¥ JHarpaMMbl

4 AutodeskAutocad CAIIP

[lepeuennr mpodeccHoHANbHBIX 0a3 JaHHBIX ¥ HWH(POPMAIMOHHBIX CIPABOYHBIX
CUCTEM

No | HaumenoBanue Temaruka DNEeKTPOHHBIN ajipec

1 I"apanT [TpaBoBas https://www.garant.ru/

2 Hayunas snexktponnas | HaydHo- nccienoBarenbckas https://www.elibrary.ru/
6ubnuoreka eLibrary

12 MaTepuajibHO-TEXHUYECKOe oO0ecrnedyeHue A 00y4YeHHs IO
AUCHHUILINHE


https://www.garant.ru/
https://www.elibrary.ru/

Ne n/mt HaunmenoBanue yueOHbBIX HaunmMenoBanue nmomemieHuii 11 poBeAeHNs BCeX BUIOB |  Anpec (MECTOMOJIOKEHHUE)
MIPEIMETOB, KypCOB, y4eOHOH AeATeNbHOCTH, TPEIYCMOTPEHHOH yueOHBIM MOMEIUEHUN JJIs1 IPOBEACHUS
TUCLUILTUH (MOAYIICH), IJIAHOM, B TOM YHCJIC IIOMEIICHUS JIJIs1 CAMOCTOSTEIIHbHOM BCEX BHJIOB y4eOHOM
MPaKTUKH, UHBIX BUJIOB paboThl, ¢ yKa3aHHUEeM IepeyHsl OCHOBHOTO 000pYAOBaHuUS, JIeATENIbHOCTH,
y4eOHOH AesTEeNbHOCTH, y4eOHO-HaTISTHBIX TOCOOHI 1 HCIIOJIB3yeMOT0 MIPeXyCMOTPEHHOH yIeOHBIM
npeayCMOTPEHHBIX y‘{e6HI>IM IIporpaMMHOI'0 O6€CH€quHﬂ IIJITaHOM (B ciry4dac
IJIaHOM O6pa30BaTeJ'IBH0171 peanun3zanun O6pa30BaTeHLHOﬁ
MPOrpaMMbl MPOTrpaMMBI B ceTeBO# hopme
JOIIOJITHUTEJIBHO YKa3bIBACTCA
HAauMCHOBAHUC OpraHnu3aluu,
€ KOTOPOH 3aKIII04YEH
JIOTOBOP)
Y4eOHbIC ayTUTOPUH JJIS TPOBEACHUS YUSOHBIX 3aHATHI
1. |OcHoBHOE 1
BCIIOMOTATEbHOE Ne 202 sn - r. KpaCHOI{%p’ YL
06OpyI0BaHHe CreHn  1naGoOpaTOpHBIA Ui M3y4eHUS agz:g:srﬁ Ko};;s::m
HCTPa[MIHORHOH H MPUHLIMIIOB pabOThl TEIIOBBIX cuctem (1 daxymTera
BO300HOBIISIEMOIH IIT.) STEKTpHpHKATIH
SHEPreTHKHU
2. |OcHOBHOE H Ne20457;
BCIIOMOTaTeIbHOC [Ipoexktop BenQ MX6135ST DLP (1 mrT.),
obopyioBanue Kunookpan SereeerMedia 180*180 (1 wr.), [I- Kpacrozap, yi.
HETPagULIMOHHOU U CTeH LISl H3YUCHHUS TAPAMETPOB Kanununa 1. 13, 3na0ue
BO300HOBIISIEMOM < y4eOHOro KopIryca
COJIHEYHBIX 3JICKTPOCTAHIINI (BKJIIOYAET B bax
DHEPreTUKHU yIbTETA
cebs:MuBeprop, AKkymyil. 6arapes, sIeKTpudUKaLIH
Conneunslil Moy, CBETOAMOIHAS JIaMIIa)
(1 mT.)
3. |OcHOBHOE U Ne 20551 - [Tomerienue s
BCIIOMOTATEIbHOC CaMOCTOSTEIILHON PaboThI
obopynoBaHue Hpusrep HP LI 1100 (1 mr.), r. Kpacuonap, yi.
HCTPgHHHHOHHofI H INepconanbHpli KoMnboTep (12 mT.), 525;;3‘?}@;{3};;&”“
BO300HOBJISIEMOI N
[Tepconanb-npiit kommbrotep (1 mrt.), Dxpan
DHEPreTUKU P . p( ), OKp (baxynbreTa
JUTSL TIpOEKTOpa HacTeHHBIH (1 miT.), IeKTpUHKALIH
TeneBuzop Samsung LE-46S1B (1 mT.),
[TpoexTop BenQQ CP830 (1 miT.)
4. |OcHOBHOE U

BCIIOMOTATEILHOE
00opyIoBaHUE
HETPaJUIHOHHON U
BO300HOBJISIEMOM
JHEPTETUKHU

Ne 206 a11. - [lomemienne 11 XxpaHeHus
J1a00paTOPHOTO 00OPYIOBAHUS
Crennaxxu 17151 XpaHeHHs! 1a00paTOPHOTO
o0opyoBaHUs

r. Kpacnonap, yim.
Kanununa 1. 13, 3qanue
y4eOHOTro KopIyca
¢axynbrera
ANEeKTpUPHUKAIUT




