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Pabouas mnporpamma aucimminHbl «OCHOBHOE M BCIIOMOTaTeIbHOE
000pyI0BaHKE HETPANUIIMOHHOM 1 BO30GHOBIISIEMOM SHEPrETHKI» pa3paboTaHa Ha
ocioBe @I'OC BO 13.03.02 DOnexkTposHepreTka ©  3JIEKTPOTEXHHKA

YTBEPXKICHHOTO MpuKa3oM MuHucrepcTBa oOpa3oBaHus u Hayku P® 28bespans
2018 r. Ne 144

ABToOD:
I-p TE€XH. HayK, mpodeccop i O.B. I'puropam

/

PaGoyas mporpamMma oGcCyIeHa M PeKOMEHIOBAHA K YTBEPKIECHHIO peIleHHeM
Kadeapel 3IEeKTPOTEXHUKH, TEIUIOTEXHUKM KW BO30OHOBJISEMBIX HCTOYHHKOB
sHepruu ot 20.04.2020 r., mpoTokos Ne 8

3aBenyrouuit kKabenpoi O.B. I'puropam
J-p TEXH. HayK, mpodeccop

7

Pabouyas nmporpamMma of06peHa Ha 3acelaHUK METOIUYECKOM KOMUCCHH (aKyybTeTa
9HEPreTHKH, MPOTOKOJI OT 24.04.2020 1. Ne 9

IIpencenarens

METOIUYECKON KOMUCCUH W ,

I-p TEXH. HayK, mpodeccop , // N.I". CtpuxkoB
: [ 4

PyxoBongutens

OCHOBHOHM TMpodeccHoHanbHOM’

00pa3oBaTeIbHON POrpaMMBI

KaHJ. TeXH. HayK, JOLIEHT q@) A.T. KynpsikoB

dy




1 leanb u 3aaa4u OCBOEHUS AU CIUIIIHHBI

Heabro ocBoenns: auctuiuinabl b1.B.1./IB.01.02 «OCHOBHOE M BCIIOMOTra-
TeIbHOE 000pYyA0BaHHE HETPAAUIIMOHHON M BO30OHOBJISIEMOM DHEPIETHKUY SIBIIA-
eTcst hopMHUpoOBaHUEe y OaKaTaBpPOB HABBIKOB, PA3BUTHE MBIIIJICHUS B HAITPaBICHUN
M3YUYEHHUS U NMPABWIHHOTO MOHUMAaHUS 3a71a4, CTOSIIUX Nepe]] CeUAIUCTaMu TPy
pa3paboTKe, MOHTAXE M SKCIUTyaTallud CUCTEM.

3ajgauyy AMCHHUILINHDI

— pa3paboTKa, MOHTaX M SKCIUTyaTaIlisl CUCTEM YHEPTOCHAOKEHUS C UCTIOIb-
30BaHHEM BO300HOBIISIEMBIX U HETPAJAUIIMOHHBIX HCTOYHUKOB YHEPTUU;

— MOHUMAHME TOIUIMBHO-PHEPTETUYECKOM M SKOHOMUYECKOW CHUTyallud B
CTpaHe, YPOBHS U MEPCIEKTUB PA3BUTHUS OTPACIIH.

2 llepeyeHb MIaAHMPYEMbIX Pe3yJabTATOB 00yUeHUS MO JAMCIU-
IUIMHE, COOTHECEHHBIX C IJIAHUPYEeMbIMH Pe3yJbTATAMH OCBOEHMS

OIIOII BO

B pe3yabTaTe 0CBOCHUA TUCHUIIJIMHBI (l)Ole/lpyIOTCSI ceayromue KomM-
NNEeTCHI NN

IMKC-2 Cnoco0eH y4acTBOBaTh B BEICHUU PAOOTHI TEXHOJIOTHYECKOTO
3JIEKTPOOOOPY10BaHUSI OOBEKTOB CETEBOIO XO35IICTBA.

3 Mecto nucuniuinabl B ctpykrype OIIOII BO

b1.B.1./1B.01.02 «OcHOBHOE M BCIIOMOTaTeIbHOE 000PY/I0BaHUE HETPAIUITUOH-

HOU ¥ BO30OHOBIISIEMOM YHEPTETUKUY SIBIIACTCS TUCIUTIITNHON, popmMupyemon

ydyacTHHKaMu oOpasoBarenbHbix oTHOmEeHu OITOIT BO noaroroBku o0yuato-
muxcs no HarpasieHUo 13.03.02 «3neKTpo3HEPreTuKa u 3JIEKTPOTEXHUKAY,
HAIPAaBIEHHOCTD ««JIEKTPOCHAOKEHHE.



4 O0beM QUCHUIIMHBI (252 yacoB, 7 3a4e€THBIX €JIMHUI)

O0BeM, JyacoB

Buner yaeGHo paboTh Ouias ETp—
KonrakrHas padora 112 -
B TOM YHCJIE:

— ay/IUTOPHAS T10 BUIaM y4eOHBIX 3aHs- 108

TUH
— KLU 40 -
— MPAKTUICCKHE 50 -
— 11a00paTOpHBIE 18 -

— BHeayJUTOpHAas - -
— 3a4eT 1 -
— DK3aM€EH 3 -
— 3a1IuTa KypCcoBbIX padoT (IIPOeK-

TOB) ] )

CamocrosiTesibHas padoTa 113 i

B TOM YHCJIE:

— KypcoBasi pabota (ITpOeKT) - -

— IpoYue BUJBI CaMOCTOSITEIBHOU pa- 113 i

00ThI

HToro no nucuuniinHe 252 -

5 Conep:xkanue TUCUUILIAHBI

ITo ntoram MsyqaeMoﬁ AUCHUILIWHBI CTYACHTHI CAAIOT 9K3aMCH M 3a4CT C

OILIEHKOMU.

HucruminHa u3ydaercs Ha 3 Kypee, B 5 u 6 cemecTpe (04HOE).

Conep:kaHue ¥ CTPYKTYPA IMCHHUILIMHBI 10 0YHOI (popMe 00yueHus

° Buabl yueOHoili padoThl, BKIOYAS
E = CaMOCTOSITEIbHYIO PAa0OTy CTY/IEHTOB
=3
No T g E & U TPYAOEMKOCTb (B Yacax)
) oM. g = S I[IpakTnue-
n/rt| OCHOBHBIE BONIPOCHI | = 2 = p JTa6 -1 C -
p s = ) P aboparop aMOCTOsI
8 2 | Jexuun HBIE TeTbHAS
& Z 3aHATHS
3aHSTUS pabota
DHEpro- u pecyp-
cocOepexeHue:
DHEpro- u pecyp- 5
1 | cocbepexennen |IIKC -2 4 8 15
P
BO300HOBIIsIEMast
sHepreruka; O6o-
pyJaoBaHUe JUIst




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHo# padoThl, BRJIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTY1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuu

IIpakTrue-
CKHE
3aHATUSA

Jlaboparop-
HbIC
3aHATUA

Camocros-
TEJIbHAS
pabota

SHEPro- u pecyp-
cocOepexeHusl..

CoytHeyHas TEINIO-
sHepreTuka: Mcro-
pus pa3BUTHS COJI-
HEYHOM TEeIIo-
sHepreTuky; [lac-
CHUBHBIE€ CUCTEMBI
COJHEYHOT'O TEIl-
JIOCHAOKEHMS,
ConHeuHsli pyn;
AKTHBHBIE CH-
CTEMEI COJTHEUHOT'O
TEIIOCHAOKEHUS

[IKC - 2

16

Hcropus passutus
BETPOIHEPTETUKU;
[TpeoOpazoBarenu
DHEPrUH BETPA;
Berporeneparopst
COIIPOTHUBIICHUS;
Berporeneparopst
UCIOJIb3YIOLIHE
MOJBEMHYIO CUITY;
BcenomorarensHoe
obopynoBaHue
BETPOIHEPTETUKHU

[TIKC - 2

15

I'mpposnepreTuka
MOpEN U OKEAHOB:
Hcropus runpo-
SHEPreTUKU MOpel
u okeaHoB; [Ipu-
JIMBHBIE 3JIEKTPO-
crannun; Becmomo-
rateiabHoe 000py-
JIOBaHHE MPUIIKB-
HBIX JIEKTPOCTaH-
nuii; [Ipeobpoaso-
BaTEJM SHEPIrUn
BOJIH; OCHOBHOE U
BCIIOMOT'aTeJIbHOE

IIKC - 2

16




n/n

Tema.
OcHOBHBIE BOIIPOCHI

dopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHo# padoThl, BRJIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTY1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuu

IIpakTrue-
CKHE
3aHATUSA

Jlaboparop-
HbIC
3aHATUA

Camocros-
TEJIbHAS
pabota

obopyoBaHue
BOJIHOBOM 3JI€K-
Tpoctanuuy; IIpe-
oOpazoBarenu
SHEPTUU MOPCKUX
U OKEaHMYECKUX
TEUCHU U

Huzkomnorennu-
AIbHOE TEILIO
OKpY’KaroIeun

cpensl: Mcropus

HCIIO0b30BAHUS

HU3KOIIOTEHIUAIIb-
HOTO TeIia OKpy-
JKAIOLLEH CpeIbl;
OcHoBHOE 000py-

JIOBaHME TEIIOBBIX

HacocoB; Bcriomo-
raTteibHOe 000py-

JIOBaHME TEIUIOBBIX

HAaCcOCOB.

[IKC - 2

12

Ucropus pazButus
reoTepMaIbHON
sHepretuku; [pe-
oOpa3oBaHue reo-
TepMajbHOM dHEP-
run; OCHOBHOE
obopynoBaHue
reoTepMajbHbIX
TEIJIOBBIX CTaH-
nuii; Bermomora-
TenpbHOe 000pyI0-
BaHUE TeoTepMallb-
HBIX TETJTOBBIX
cradiuii; OCHOB-
HOE 000pyZOBaHUe
reoTepMajIbHbIX
AJIEKTPOCTAHILINM;
BcnomorarensHoe
obopymoBanue
reoTepMajIbHbIX
JIEKTPOCTAHIIUI

[TIKC - 2

13

buosnepreruka:
Hcropus

[IKC - 2

13




Buabl yueOHo# padoThl, BRJIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTY1€HTOB
U TPYA0EMKOCTh (B Yacax)

[IpakTrue-
p Jlaboparop- | Camocrosi-
CKHUe

Jlexun HbIC TeJbHAs
3aHATUA
3aHATHUSA pabota

Ne Tema.
11/11| OCHOBHBIC BOTIPOCHI

dopMupyemsblie
KOMITeTEeHITHH
Cemectp

WCIIOIb30BaHUS
OModHepreTUYC-
CKHX PECYPCOB;
[ToBbiieHune 3HEP-
FETUYECKOM 1IEH-
HOCTU OMOdSHEpre-
TUYECKHUX PECyp-
coB; [lonyuenue
ouorommsa; Oc-
HOBHOE U BCIIOMO-
rateinpHOe 000py-
JoOBaHUE OHOdHEP-
TreTUYECKUX YCTa-
HOBOK; Coxuranue
OMOTOIIIUB
AKKyMyIHpOBaHHE
sHepruu: Mcropus
UCIIOJIb30BaHUS aAK-
KyMYJISITOPOB
8 | sueprum; O60py-
JIOBaHUE, JIs aK-
KyMYJIHUPOBaHUS
SHEPTUU.OHEPTe-
THKA.

Utoro 40 50 18 113

I[IKC-2 | 6

6 IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 O0ecnevYeH sl AJIs caMo-
CTOATEJILHOM PadoThI 00YYAKOIIMXCS M0 JUCHUILIAHE

1. Momnorpadus «Bo300HOBIsIEMbIE UCTOYHUKH 3JIeKTposHeprun». O.B. I'puro-
pau, FO.I1. Crenypa, P.A. Cyneiimanos, E.A. Bnacenko, A.I'. BiacoB. — Pe-
KUM JOCTyma:
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. . — Oo6pa3zoBatebHbIi MopTal

2. Monorpadus. ComHeunsie (orodnektpuyeckue cranmuu. P.A. AmepxaHOB,
O.B. I'puropam, U.b. CamoponoB b.K. Ilurankos, E.C. BopoObeB qoKymMeHT
PDF 08.12.2017 T. . — Pexum JI0-
ctyma:https://edu.kubsau.ru/file.php/124/Monografija. Solnechnye fotoehlektr
icheskie_stancii.pdf. — OGpa3oBarenbHsIii TopTa



3. Arees, M. A. TermomaccooOMeHHBIE MPOIIECCH U YCTAHOBKH MPOMBIIITICHHON
TEIJIOTEXHUKH : y4eOHOE MocoOme NIl CTYIEHTOB BY30B, OOYYAIOMIUXCS TIO
HampasieHuto 13.03.01 «TemnosHepreTrka u TEIUIOTEXHUKa» BceX (GopM 00y-
yenusi / M. A. Arees, A. H. Mpakun. — Caparos :Aii [1Tu Op Meana, 2018. —
229 C. Pexum JIOCTYyTIA: http://www.iprbookshop.ru/iprbooks-
reader?publicationld=70284.— DBC «IPRbooks»

/ @OH OLIEHOYHBIX CPEACTB VISl MPOBEIEHN MPOMEKYTOYHO
aTTecTaAluu

7.1 IlepeyeHb KOMIIETEHUMH € YKa3aHUEM JITANnoB UX GopMUpoBaHus B
npouecce ocsoenusst OITIOII BO

Howmep cemectpa (3Tan

dbopMHUpOBaHUS KOMIIE-

TEHIIUU COOTBETCTBYET
HOMEPY CeMecTpa)

IKC-2 cnocoben yuacmeosamsn 6 6edeHuu padomosl mexHo102u4ecKozo
INEKMPOoHOPy008aHUs 00BEKMOE IJIEKMPOCEMes020 X03AUCMEd

Orarnbl pOpMHUPOBAHUS U TPOBEPKH YPOBHS (HOpCHUPO-
BaHHOCTH KOMITIETEHIIMH MO TUCIUTUINHAM,
npakThkam B npouecce ocsoeHus: OIIOIT BO

4 MoHTax cpeACTB aBTOMAaTU3ALNU
4 CoBpeMeHHbIE TEXHOJIOTUU MOHTA)Ka B 3JIEKTPOIHEpre-
THUKE
4,6 [IpousBoACTBEHHAs TPaKTUKA
5 OpraHu3almoHHO-PACIOPAIUTENIbHbIE TOKYMEHTHI B
IIEKTPOIHEPTETUKE
5 Teopernyeckrue OCHOBBI HETPAAUITMOHHON U BO3OOHOB-
JI€MOU DHEPTETUKHU
5,6 DNEeKTPUYECKUE CTAHLUU U MTOJACTAHIIMU
5,6 [TepexoaHble MPOLECCHI B AJIEKTPOIHEPTETUUECKHUX CH-
cTeMax
5,6 OcHOBHOe U BCIOMOraTeJibHOe 000pyA0BaHue He-
TPAAULMOHHON U BO300OHOBJISIEMOIi SJHEPreTUKH
6 DKCITyaTanys CUCTEM AJICKTPOCHAOKEHUS
6 DHEProTexXHOJOTHYECKOE UCITOJIb30BAHUE HETPAINLIN-
OHHOH ¥ BO30OHOBJISIEMOM SHEPTETHUKU
6,7 DnexkTpocHabKeHHe
7 Penennas 3ammra 1 aBTOoMaTU3anus dJI€KTPOIHEPTETU-

YCCKUX CUCTEM

7 CucteMbl KOHTPOJISL U yYeTa 3JIEKTPUUECKOU SHEPTUU

7 Opranmzaius pabOT MO/ HABEIEHHBIM HANPSKEHUEM




Howmep cemectpa (3Tan

(dopMupoOBaHUs KOMIIE-

TEHIIUU COOTBETCTBYET
HOMEPY CeMeCcTpa)

Orarbl GopMUPOBAHUS U TPOBEPKH YPOBHS (HopcUpo-
BAaHHOCTU KOMITETEHIIUN MO TUCIUILIMHAM,
npakTthkam B npouecce ocBoeHus: OIIOIT BO

7,8 DJeKTpUUYECKUE CETH
8 [MpemurioMHast MpakTHKa
8 [ToaroroBka K mpoIeaype 3alluThl U 3aIIUTa BHIITYCK-

HOM KBaIU(UKAIIMOHHON paboThI

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX ITanax ux (l)Ole/IpOBaHI/ISI, OIIHCaHHUE IIKAJbI OIICHUBAHUSA

TInaHupyembIe YpoBeHb OCBOEHUS
HEYIOBJIETBO-
PESYIIbTaTE! yﬁ;eﬂbHO YAOBIICTBOPH- XOpOIIOo OTJINYHO OuerotHoe
OCBOCHHA (I\I/I)I/IHI/IMEIJ'II) TEIBHO (c eanI/H‘/'I) (BBICOKUIT) CpeACTBO
KOMIICTEHIUHN HEIH) (TIOporoBEIit) P

OCETEBOT0 XO3IMCTBA

IKC-2 ciocoOeH y4acTBOBaTh B BEACHUH paOOThI TEXHOJIOTHUECKOTO
AJIEKTPOOOOPYI0BaHHUsI 0OBEKTOB JJICK

3HaTh: He Baaneer
0COOEHHOCTH | 3HAHHMSIMHU
y4acTBUs B | B 00J1a-
OpraHu3al | Ccrdax:
TEXHHUYE- 0COOEHHOCTH
CKOro 00CIy- | yqacTBUsS B
KUBaHUS OpraHH3aluu
ANEKTPO00O- | TexHMUe-
pyAOoBaHUsA CKOro o0cimy-
00BEKTOB KUBAHUS
AIIEKTPOCETE- | 37eKTPO0OO-
BOIO XO34H- | pymoBaHUs
CTBa 00BEKTOB
JNIEKTPOCETE-

BOTO XO3SMH-
CTBa

Baaneer Ha

BOTO XO34ii-
CTBa

Baaneer Ha

BOTO XO34ii-
CTBa

Biaaneer Ha

HHU3KOM JA0CTATOY- BBICOKOM
yYpPOBHe: HOM YpPOBHeE: | YPOBHeE:
0COOEHHOCTH | OCOOCHHOCTU | OCOOEHHOCTH
y4yacTBUsI B | yUacTBUA B | y4acTBUS B
opranu3alvii | OpraHu3anuu | OpraHu3aluu
TEeXHHUYE- TEeXHHUYE- TEeXHHUYE-
CKOT0 00CIy- | CKOTO 00CIy- | CKOro 00CiTy-
KUBaHUS KUBAHUS KUBaAHUS
3JEKTPOO0O- | BIEKTPO0OO- | IIEKTPOOOO-
pyaoBaHU pYyIOBaHUS pYyIOBaHUS
00BEKTOB 00BEKTOB 00BEKTOB
ANEKTPOCETE- | ANEKTPOCETE- | IJIEKTPOCeTe-

BOTO XO34ii-
CTBa

BOTO XO34ii-
CTBa

YMmers: He ymeert:
y4acTBOBaTh | y4acTBOBATh
B OpraHu3a- | B OpraHu3sa-
UK TCXHHU- | UM TEXHHU-
4ecKoro 00- | yeckoro 00-
CIY)KUBAHUS | CIIy)KMBaHHS
3IEKTPO000- | H1eKTPo06O-
pyIOBaHUsA pyIOBaHUsA
00BEKTOB 00BEKTOB
BIIEKTPOCETE- | HIIEKTPOCETE-

BOTO XO34ii-
CTBa

Ymeer Ha Ymeer Ha | YMmeer  Ha
HHU3KOM 10CTATOY- BLICOKOM
YpPOBHeE: HOM YPOBHE: | YPOBHeE:
VIACTROBATH y4acTBOBATh | y4acTBOBAThb
B OpraHu3a- B OpraHusa- B OpraHusa-
[IUW TEXHU- OUHN TCXHU- LIUHU TEXHU-
YeCcKoro 00- YECKOro 00- | 4eCcKoro 00-
CITyKHBaHHS CIY)KHBaHHS | CIIY)KUBAHHS
3IEKTP006O- NMEKTPO000- | AIIEKTPO0OO-
pynoBamms | PYAOBAHMA | PY/IOBAHIA
00BEKTOB 00BeKTOB 00BEKTOB




TLnanupyembie YpoBeHb OCBOCHUS
pe3ynpTaThl | CYAOBICTBO- yIOBIETBOPHU- OueHouHOE
PUTCIIBHO XOopouro OTJINYHO
OCBOCHUS TEJNBLHO - . CPEelCTBO
(MUHMMAab- N (cpenumii) (BBICOKUIT)
KOMIIETEHITUA . (moporoBbIif)
HEI)
AJEKTPOCETE- | DIIEKTPOCETE- | IIEKTPOCETe-
BOT'O X035~ | BOTO X035ii- | BOrO XO3sii-
CTBa CTBa CTBa
Baagers: He Baaneer: | Biaageer Ha | Biaageer Ha | Biageer Ha
Crnioco6Ho- CrnocoOHO- | HU3KOM A0CTATOY- BBICOKOM
CTBIO  YYaCT- | cTpio yyacT- | YPOBHe: HOM YPOBHe: | YPOBHe:
BUA B Opra- | ... . opra- Croco6Ho- Croco6Ho- CnocobHo-
HHU3aIUH TEX- - - -
. Hu3awy Tex- | STPIO yJacT CTBIO y4acT CTBIO y4acT
HUYECKOTo BHS B Opra- BUSI B Opra- BUSI B Opra-
o0ciyXuBa-
HU3AIUH T€X- | HU3AIMM TeX- | HU3alUHU TeX-
HUSL S7IeKTpo- | 00CITyXKHBa- H . H
06opyI0Ba- | HHs dMekTpo- | HHIECKOTO HHYECKOTO HHYECKOTO
HUS OOBEK- 060py10Ba- oOcnmykuBa- | oOCiIyX)uBa- | 0OCITyKHBa-
TOB JIIEKTPO- | pyd 06beK- HUS DJIEKTPO- | HUS DJICKTPO- | HUS DJIEKTPO-
CETEBOr0 XO- - - -
T TOB BMEKTPO- obopynoBa obopynoBa obopynoBa
3sAMCTBA _ ) )
CeTeROro xo- | HAA 00BEK HHUSA 00BEK HHUSA 00BEK
ssiicTBa TOB AJIGKTPO- | TOB 3JEKTPO- | TOB AJICKTPO-
CETEBOI'0 XO- | CETEBOr0 XO- | CETEBOI'0 XO-
3sICTBA 3sICTBA 3siCTBA

7.3 TunoBble KOHTPOJIbHBbIE 32IaHUS WM UHbIE MATEPHAJIbI, HEOOXO0IH-
Mble /ISl OLIEHKU 3HAHUI, YMeHMIi, HABBIKOB M ONbITA AeSITeIbHOCTH, XapaK-
TEePU3YIOIIMX 3Tanbl (GOpMUPOBAHMA KOMIICTEHLUHH B Ipouecce OCBOCHHS

OIIOII BO

3anaHus I KOHTPOJIbHBIX padoT (mpuMep)

I'eimodnepreruka

1. Ha xppliue 31aHusT pa3MelIeHbl COJHEY-
Hple Oarapeu. JnuHa kpol-iu L = 40 M,
mmpuHa S = 12 M, 9JIC COV0= 0,5 B.
DddextuBrocTs CD g =2x1072 A/em?.
Onpenenuts SKOHOMHUIO 3JIEKTPOIHEPTUU
JeToM(Bpe-Ms ocBelleHusAt = 4 yaca) | 3H-
Mot (t =2,5 4aca) .

Ortser: 66,12 MJIx,43,2 MJDx.

2. CTaHIIMU TIOJIIPHUKOB JUTSI BHYTPEHHUX
HYXJ TpeOyeTcsi exenaHeB-HO 3 kBrx y
sHepruu. M3BeCTHO, YTO CyMMapHas IIJIO-
maas C S = 20 M2, Vo= 0,5 B, >ddex-
THBHOCTL g =2x102A/cM?. OmpesenuTh Cy-
TOYHOE BpeMs ocBeleHus CO.

Otser: 1, 5 gaca.




3. I'pynne depMepckux XOo3sICTB KeCyTo-
gHo HeoOxoaumo 1000 kBT*4 snmekrpo-
sHepruu. Kakyio miomane JOJKHBI 3aHU-
Mate CO mpu CyTOUYHOM BPEMEHH OCBelle-
Hus CO 3 wgaca. DJIC C3 Vo= 0,5 B, 3¢-
(heKTUBHOCTh

g =2x102A/cM?.

OtBert: 3333 M

4. Paiton X uMeeT cleaylollue CpeaHero-
JIOBBIE COJIHIIEDHEPreTUYE-CKUE PECYPCHI:
MOIIIHOCTh CBETOBOI'O IMOTOKA MPUXOASIIETO
na 1 Mm% - 0,6 kBr; Cpennecyrounoe Bpems
ocemenust mMmeromierocs CO 3,5 daca;
KIIJl comHIe-3HEpreTHYECKON yCTaHOBKH h
= 7%. Kakyro sHepruto cnocoOHa aaBaTh
COJTHIIEDHEPreTUYEeCKasi YCTaHOBKa IPHU
IJIOMAAN KOJJIEK-TOpoB S =15 M? 3a MecsIy
paboTHL.

OtBet:238,14 M]J1x

5. Ecnin 3emns xapakTtepusyeTcs cpenHen
MOTJIONIATENIbHOW CIOCOOHOCTBIO a, CpeaHen
M3ITy4aTeNIbHON CIOCOOHOCTHIO €, Ompeie-
JINTH

OTHOIIICHHUE a/€ B CIIydasix, KOTJa paBHOBEC-
Has Temnepatypa paBHal0° C u 25°C. [lua-
merp Comuma = 1,389% 10° m. Jlmamerp
Bemin = 1,278% 10'm. PaccrosiHue ot
Bemimm 1o Comuna 1,498x 10'wm, sxBuBa-

nentHasa Tene-parypa ConnuaTs= 5760°K.

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

6. Hlupuna 3anperieHHoi 30HbI MOTYIPOBO-
HukaGaAs paBHa 1,4 3B.

[TopcuuTaiiTe onTUManbHYIO UIMHY BOJIHBI

U3IydeHUs: Uil (POTOIIEK-TPUUECKOM reHe-

pamuu B CD u3 GaAs.

OtBet: 1= 0,88 MKM.

7. OnpenenuTh OTHOIIEHHE CPEIHEH MOorio-
IATEIHPHOM CITOCOOHO-CTH K CpeIHEU HU3Iy-
YaTeJIbHOM CITOCOOHOCTH a/ e, KOorjaa paB-

HOBECHasl TeMieparypa tena pasHa 30° C.

OrtBeT: a/ e = 1,43.

8. Onpenenuth TEMIIEpaTypy KpPEeMHHEBOTO
C3, K3 xotoporo ysenuuuBaetrcs B 1,08
paza. O6myuennocts CD 1 kBr/M?. TlepBo-
HayvajbpHas Temneparypa 35°C.

Ortger: q = 161°C.

9. MomHoCTh CONHEYHOI Oarapeu mnpu
25°C 300 Br, U = 30 B, barapes cocras-
neHa u3 C9:Vo= 0,5 B, a3gdextuBHOCTS g
=2x102AxcM-2, Scr = 2 oM. Onpenenurpb
nmapamMeTpsl OaTtapeu, eciau oHa coOupaeTcs
ipu 30°C.

OtBet: Conmueunas Oarapes u3 14 750
CD, 250 mapamienbHO CO-€AMHEHHBIX MO-
IyJIed, KaXIbld U3 KOTOPBIX COCTOUT W3

10. Bo ckounbko pa3 uzmenures I K3 conneu-
HOM, KpeMHHEBOW OaTapeu, P HarpeBaHUU
stoii Garapen n0120°C, ecnu obOmyyeH-
HocTh Gatapen 1 KBT/M?; mepBoHaUaIbHAS
temneparypa CO 50°C.

Otset: YBemuuntces B 1, 059 paza.




59 mociieoBa-TeIbHO COCAUHEHHBIX 3a1aH-
ge1x CH.

11. OnpenenuTs COOCTBEHHYIO TEMIIEPATypPy
MaTtepuaga COJIHEYHOIO 3JIeMEHTa, €CIU
npousonuio noHmwkenneVoB 1, 8 paza. O06-
nydensocts] kBT/M?, mepBOHAYaTbHASA TEM-
neparypa kpemuuesoro CO t= 40°C.

Otset: q = 153,4°.

12. MoutHOCTh COJTHEYHOW OaTtapeu Kees-
HOJOpOXXHOU cTaniuu npu 25°C paHa 500
Bt; Boixognoe nampsbkenue 50 B, bartapes
coctaBiieHa u3 CO cVo= 0,4 B. Dddek-
TUBHOCTh & =2x102Axcm?, Scr=1cm?.
Onpenenuth napameTpsl OaTtapeu, €ciu
oHa cobupaercs npu Temneparype 35°C.

Otger: ConHeunas 6atapes cocrout u3 4840
C3;499 napainenbHO COEIUHEHHBIX MOAY-
JeH, Kaxapld U3 KOTOphIX 97 mocienoBa-
TEJIHbHO COEIMHEHHBIX 3agaHHbIX CO.

Mausie n mukpo I'DC

1. Ha typ6uny IlenpToHa majaer moTok ¢
napamerpamu: H = 5 M, Qmin = 0,06 m’/c.
OmnpenenuTs paguyc come, eCiy uxX TPH.

OtBer: r =2,5 cM.

2. OnpenenuTth YrIIOBYIO CKOPOCTH Bpallle-
HUs Koneca TypOunsl [lenpToHa, ecrnu
H=11M, Qmin = 0,06 m*c, Z = 0,5. Ompe-
JIEJIATh MaKCUMAJIBHYIO MOIIIHOCTH TYPOWHBI.

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

3. IlpomenniepHasl TypOMHAa MMEET Ha Baiy
MomiHocTh 3 kBT, k03(-unment OwvicTpo-
XOHOCTH Z =2, paboumii HAmoOp BOJIbI
1,5m. Paccum-Tath yriioByr CKOpOCTh Bpa-
LIEHHSI TYpOUHBI.

OtBet: W = 34 pan/c.

4. OnpenenuTb MOIIHOCTh THAPOTYPOUHBI U
Harmop BOJIbI, €CIIM CKOPOCTh Habera mo-
Toka Ha sonacth U = 25 m/c. Pacxon
BOJIBI

Q = 0,05 m%/4, a KII]] paBen 70%.

Otset: PMm =11 xBt. Ha = 31,8 m.

5. Cambrii OOJIBIIION BOJOMA] B MHpPE —
Bojonan Buxtopus, B 3amOuu. Ero BeicoTa
120 merpoB, mmpuHa 1,8 km. Onpenenurs
pacxon BOJbI, €CIU HAa KaXAbIH METp IIu-
pUHBI BOAOIIAZA MPUXOAUTCS MOLIHOCTH
P,=915,6xBT.

6. Cxonpko sHeprum BbIpabaTbiBaeT 1DC,
IoCTpoeHHass Ha Hwuarap-ckom Bojomnazae 3a
roga, ecnu KIIJ[ mpeoOpa3oBaHusi MOIIHO-
ctu manaro-meit Boast h =74 %. Pacxox no-
Toka Q = 5730 m°/c, H =48 m.

OtBet: W = 17,52 TBTXuac.
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Otget: Q = 1400 M/c.

Berposnepreruka

1. Haiiti KO3 PHUIHUEHT TOPMOXKEHHUS IO-
TOKa a, €CJIM M3BECTHO YTO MOIIHOCTH
HaOeraromiero Berpooro moroka Po,= 1000
kBT, a MOIIHOCTbH nepenaBaeMast KoJiecy
P=500 Br.

OtBet: a=0,125.

2. Onpenenuts Momuocte P BOC, cocros-
med u3 10 ycTaHOBOK MpHU CPEIHEH CKOpPO-
ctu Betpa V = 10 M/c, ecnu Kaxmoe Ko-

Jleco oMmeraer miomans A =5 Mm%, a ko3 Pu-
uueHT morHoctu Cp = 0,5.

Otset: P=16 xBrT.

3. CKOJNBKO JIOTIacTe N JIOJDKHO COJEep-
XKaTh BETPOKOJIECO, YTOOBI JOCTHUTHYThH OII-
TUMAJIBHYI0 OBICTPOXOJHOCTh IPH CKOPO-
ctu Betpa Uo u paguyce BeTpokosieca R =
1 M, ecnu yrioBasi CKOPOCTh BpallCHHS
BeTpokosieca w =84 I'm1.

OtBer: 1 = 3.

4. OnpenenuTb, Ha KaKOi BBICOTE Nmin OT
MTOBEPXHOCTH 3€MJIM JIOJIKEH HaXOIUTbCS
LIEHTP BETPOKOJIECa, €CIU CKOPOCTh BETpa
V = 15 M/c, KOIUYECTBO JOIAcTel KoJeca
0 = 3, U YIJIOBasi CKOPOCTh BpAalllEHHs KO-
Jeca w = 6 paz/c.

OtBeT:hmin= 10,3M, eciu BeTpoKoJIeCO Tep-
HCHI[I/IKYJ'IHpHO HOBCpXHOCTI/I 3CMIJIN.

5. OnpenenuTs ONTHUMAJIbHYI OBICTPOXOJ-
HOCTBh JUISI TpeX- M 4YeThIPEXJOMAaCTHBIX
BETPOKOJIEC.

Otset: s tpexsomnactHoro Zo ~ 4,2, mis
YETBIPEXJIONACTHOT0Z0 ~p.

6. Onpenenuts OBICTPOXOAHOCTH BETPOKO-
Jeca, €ClIM CKOpPOCTh Ha-Oerarouero Imo-

toka Uo = 25 wm/c, paguyc koneca R=10

M, YIJIOBasi CKOPOCTb W = 5 paj/c.

OtBet: Z = 2.

7. C xakoil ONTHMaJIbHOM YaCTOTOMN
JOJKHO BPALLATHCSl BETPOKOJIECO PAIUYyCOM
1 M npu ckopoctH Betpa 10 m/c u Tpéx nomna-
cTax?

OtBeT: n=6,6(6) 'L

8. OmpenenuTh 4acTOTy BpaIleHHs Kojeca
TypOMHBI N, €cau ee MomHoCcTh P = 1
kBT, cuna 1060Boro maBineHHs Ha BETPO-
KOJIECO

Pamax =200 H u paguyc xoneca TypOunsl R =
I m.

OtBer: n=2,5Tm.
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3Heprm[ BOJIH 1 IPUJIUBOB

1. Yemy paBHAa aMILTUTYAa BOJHBI, €CIIU
mwiotHOCTh BoAbI I = 1,03%10° kr/M3, a mon-
Hasi SHEPrHs Ha CJAWHUIY MOBEPXHOCTH
BosHbI E = 8,24 x]JIx.

OtBeT: a=1,3 m.

2. BBIUMCIUTh MOIIHOCTh MOPCKOW BOJIHBI
st kotopoit Hs= 6 m, Tz= 8 c.

Otset: P =158,4 xBT.

3. [Tmomane OGacceitna ( Comma, dpanius)
A= 49 km? cpenuss momuocTs P = 0,234
I'Bt. Onpenenuts CpeiHIO BBICOTY IIPH-
JIUBA.

OtBeT: R =6,5 M.

4. Cpennsisi Beicota npuinuBa(llaccamakBo,
Ces.AMepuka) cocrasiger 5,5 M. Iliomans
Oacceiina — 262 xkM2. OmnpenenuTh cpen-
Hroro momHocth I19C, ecan a = 0,5,
r=1,03x10%kr/m3, t = 44700 c.

OtBet: P =910 Br.

TecTsl (mpuMep)
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Kak nHa3piBaercs JHeprus u3 HICTOYHUKOB, KOTOpPbIE
1o YeJIOBeYeCKHUM MAacIITadaM siBJISIOTCS Heucuep-

naeMbIMu?
BozoboHoBsiemast

~
HeBo3o0HoBIsIEMAs
OOBIKHOBEHHAS
HeoObikHOBEHHAs

K HerpaguuuonabiMm BUD oTHOCHAT...

-

CosnHe4Has SHeprust
-

DHeprust OHOMacChI
-

BertpoBas sHeprus
-

I'eorepmanbHas 3Heprus

Otpaciib HAyKH U TEXHUKHU, pa3padaTbiBalomas
TeopeTHYeCKHEe OCHOBBI, METO/AbI U CPEACTBA UC-
M0JIb30BaHUS JHEPIUHU BeTPa JJIA MOJy4eHHs MeXa-
HMYECKOM, 3JIeKTPUYECKOH M TelJIOBOM JHepIruu U
onpeaeasomas 00JacTu 1 MacITadbl Lejiecood-
Pa3HOT0 UCHOJIb30BAHUS BeTPOBOIi YJHEPTHH B
HAPOJHOM Xo3siicTBe?

JHeprusi 6uomaccsl

~
Berposneprernka
~
I'eoTepmaiibHast 3Heprus
~

CosiHeyHas1 JHepreTuKa

Kaxkoii BuJ 3HepreTuKH 0CHOBBIBaeTCSl HA Npeodpa3o-
BAHHUH 3JIEKTPOMATHATHOIO COJIHEYHOT0 H3/1y4YeHHs B
3J1eKTPUYECKYI0 HJIH TelJI0BYI0 SJHEPruio?

~
DHeprusi BOJIH OKeaHa

~
DHeprus cOJTHEYHOI'0 CBeTa
~
JHeprusi NPUJINBOB U OTJIUBOB
~

JHeprusi BOJH

Kak Ha3pIBaeTcsl 3Heprusi, NepeHoCHMasi BOJTHAMHU
HA NOBEPXHOCTHU OKeaHa?

~
DHeprus cOJTHEYHOI'0 CBeTa
~
JHeprusi NPUJIMBOB U OTJIHBOB
~
JHeprusi BOJIH OKeaHa
~

JHeprus BeTpa

Ha3zoBuTe 0CHOBHOE NPeNMYIIIeCTBO BO300OHOBJIsIe-
MBIX HCTOYHHUKOB YHEPIrHH.

HCYePNaeMoCTh

HeHcYeprnaeMocTb
-

TPYAHOAOCTYIMHOCTh
-

IKOJOIrnIeCKasi Yucrora

K tpagunuonnsiMm BUD oTHOCHAT...

I'mapaBiauyeckas sHeprust

CoJiHeuHas1 JHeprus

-

JHeprusi ouomMaccsol

-

I'eorepmasibHast JHeprus.

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

NPUPOIHBII ra3, Topg

COJTHEYHbIH CBET, BE€TEP

-

yroJib, He)Th

-

A0K1b, IPUJIUBbI

Bompocsl Kk 3aueTy ¢ OLIEHKOH

1. KomriekcHasi cuctema reoTepMalibHOTO TEIJIOCHAOKEHU .

2. bananc BO300HOBIISIEMO# SDHEPTHH OKEaHa.

3. OcHOBBI TPe0Opa30BaHUS YHEPTUN BOJIH.

4. IIpeoOpazoBaTeu YHEPTUH BOJIH, OTCIICKUBAIOIITUE TPOQPUITH BOTHBI.

5. [IpeoOpazoBarenu 3HEPTUH BOJIH, UCIIOJIB3YIOIINE SHEPTUIO KOJIEOIIOIIErocs BO-

JITHOTO cTOoJI0A.

6. O01ue cBefieHUs 00 UCIIOIH30BAaHUHU YHEPTUH MPUIIUBOB.
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7. MOILIHOCTb MPUIUBHBIX TEUYECHUN U MIPUIIMBHOTO MO IbeMa BOJIBI.

8. Mcrionp30BaHUE SHEPTUU OKEAHCKUX TCUCHUMU.

9. O6mas xapakTepuCTUKa YCTPONCTB JJIs1 UCIOJIb30BaHUS YHEPTUH OKECAHCKUX Te-
YCHUU.

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

Pecypchl TeniaoBoil 3HEprun OKeaHa.

Cxema OTDC, paborarorieii Mo 3aMKHYTOMY IHKITY.

Cxema OTOC, paboTaroriei Mo OTKPHITOMY ITHKITY.
Hcnonb3oBaHue nepemnajia TeMiepaTyp okeaH-atmocdepa.
[Ipsimoe nmpeobpa3oBaHue TEIIOBOM YHEPTUU B DIIEKTPUUECKYIO.
[TpoGnema B3aMOIEHCTBUS SHEPTETUKU U IKOJIOTHH.
DKOJIOTUYECKHUE TIOCIIEICTBUS PA3BUTHUS COTHEYHON SHEPTETUKMU.
Bnusinue BeTpOIHEPreTUKHN HA IPUPOTHYIO CPELY.

Bo3Moxnbie 3xonornyeckue nposisiaenus ['eoTOC .
DKOJIOTUYECKUE TIOCJIC/ICTBUS UCTIOIBb30BAHUS SHEPTUU OKEaHa.
DKOJIOTHYECKAs XapaKTepUCTUKA UCIIOJIb30BAHUSI OMOIHEPTETUYECKUX YCTAHO-

BOK.

BOleOCLI K 3K3aMEHy

1. TpaguumoHHbIE U HETPAAUIIMOHHBIE UICTOYHUKH SHEPTHH.

2. 3amacel 1 AMHAMUKA MOTPEOJICHUS YHEPTrOpecypcoB, ojuTuka Poccuu B obmactu
HETPAJUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHH.

3. OcHOBHBIE OOBEKTHI HETPATULUOHHOM 3HepreTrku Poccuu.

4. IHTEHCUBHOCTh COJIHEYHOTO M3ITy4YEHUS.

5. DOTOIIEKTPUUECKHE CBOMCTBA P—h MEPEX0a.

6. BonpT-amnepHasi XapakTepUCTUKA COJTHEYHOTO JJIEMEHTA.

7. KOHCTpYKIIMU U MaTepUalibl COJITHEUHBIX JIEMEHTOB.

8. Kitaccuduxanusi 1 OCHOBHBIE 3JIEMEHTBI T€TMOCUCTEM.

9. KoHueHTpupyonme reImonpueMHUKH.

10.
11.
12.
13.
14.
15.

[Tnockue CoTHEYHBIE KOJUICKTOPBHI.

Conneunblie abcopOephl.

DHepreTuvecKuii 0asaHc TEIIOBOTO aKKyMYJISITOpA.

Knaccudukarus akkyMyJIITOpPOB TEILIA.

CucTemMbl aKKyMYJIMPOBAHUS TEIIJIOBOW YHEPTHH.

TemmoBoe akKyMyJIMpPOBaHUE JIJISI COJTHEYHOTO 00OTPEeBa U OXJIAXKICHHS TTOME-

ICHUM.

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

[IpoucxoxaeHue BeTpa, BETpoBbIe 30HbI Poccum.
Knaccuduxkanus BeTpoaBUrareneii no NpuHIUIYy paboThl.
PaboTta noBepxHOCTH MPH ICUCTBUM HA HEE CUJTBI BETPA.
PaboTta BeTpoBOTo Kojeca KpblIbYaTOro0 BETPOABUTATES.
IToHsTHE HIEATBHOTO BETPSIKA.

Kitaccuueckas Teopus HIeanbHOrO BETPSIKA .

[Totepu BETpAHBIX IBUTATEIICH.

TerioBou pexxuM 36eMHOU KOPBI.

[Tonzemublie TepManbHbIE BOABI (THAPOTEPMBI).
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25. 3amachl ¥ paCIpOCTPAHEHUE TEPMATIBbHBIX BOJI.

26. OCHOBHI TIOCTPOEHUS CXEM W BBIOOpa 00OPYIOBAHUS T€OTEPMAIBHBIX CHCTEM
TEIJIOCHA0- )KEHUSI.

27. OTKpBITBIE CUCTEMBI T€OTEPMATILHOTO TETLIOCHAOXKEHUS.

28. 3aKpbIThIE CUCTEMBI T€OTEPMAIIBHOTO TEIJIOCHA0KEHUSI.

29. beccauBHAs cucTEMa re0TEPMaIbHOTO TEIIOCHAOKEHUS.

30. CucreMa reoTepMaibHOTO TEIUIOCHAOKEHHUS C TETJIOBBIMU HACOCAMMU.

31. KomriekcHas cucteMa reoTepMaibHOTO TEIIOCHA0KEHUSI.

32. banaHc BO300OHOBIIIEMOM SHEPTUU OKEaHa.

33. OcHoBBI IpeoOpa30BaHMS FHEPTUHU BOJIH.

34. IIpeobpazoBaTeny S3HEPTUH BOJIH, OTCICKUBAIOIINUE TPOQPHUIIb BOJTHBI.

35. TlpeoOpa3zoBaTesn PHEPTUUA BOJH, WCIIOJIB3YIONIUE SHEPTHIO KOJIEOIIOIIErocs
BOJISTHOTO CTOJIOA.

36. O0uue cBeeHust 00 UCTI0JIb30BAHUM SHEPTUH MTPUITUBOB.

37. MOIHOCTH MPUIMBHBIX TCUCHUN U IPUIMBHOTO MOABEMA BOJIBI.

38. Mcnosb30BaHNE YPHEPTUN OKECAHCKUX TCUCHHM.

39. O6mas XxapakKTEepUCTUKA YCTPOMUCTB IS HCTI0JIb30BaHUS YHEPTUU OKEAHCKHUX Te-
YCHUU.

40. Pecypchl TEII0BOM YHEPTUM OKEaHA.

41. Cxema OTOC, paboTaroiiieif Mo 3aMKHYTOMY IIUKITY.

42. Cxema OTOC, paboraroiiied o OTKPHITOMY ITUKITY.

43. Ucnonp30oBaHue niepenaaa TeMrneparyp okean-armocdepa.

44. IIpsimoe mpeoOpa3oBaHUE TETIOBON YHEPTUU B DJICKTPUUECKYIO.

45. [IpoGnema B3aMMOICHCTBHS YDHEPTETUKU U IKOJIOTHH.

46. DKOJIOTMYECKHUE MOCTEACTBHS PA3BUTHS COJIHEUHOU SHEPTETUKH.

477. BausiHue BETPOIHEPTETUKHU HA IPUPOJIHYIO CPEy.

48. Bo3MoxHbIe 3konoruueckue nposisiieaust ['eoTIOC .

49. DKONOru4eCKHUe MOCIEACTBUS UCTIOJIB30BAHUS SHEPTUU OKEAHA.

50. Dxonoruyeckasi XxapakTepUCTHUKa UCIOIb30BAHMS OMO3HEPTEeTHUECKUX YCTaHO-
BOK.

7.4 MeTtoauvyecKkue MaTepuaJibl, ONpeaeJaOlue nmpoueaypbl OneHnBa-
HHUS 3HAHUN, YMEHUH U HABBIKOB, ONBITA JeATEIbHOCTH, XapAKTePHU3YOIHUX
3Tanbl (JOPMUPOBAHUS KOMIIETEHIMH

KonTponbHble TpeOOBaHUS U 3a/1aHUsl COOTBETCTBYIOT TPeOyeMOMY YPOBHIO
YCBOCHUS AUCLUIUIMHBI U OTPAXkKAIOT €€ OCHOBHOE COZIECPKaHNUE.

KoHTpoJib 0OCBOEHUS TUCUUILIMHBI U OLIEHKA 3HAaHUN 00yJarouuxcsi Ha JK3a-
MeHe/3auete mpousBoauTcs B coorBeTcTBUU ¢ [Im KyoI'AY 2.5.1 «Texymuii KoH-
TPOJIb U YCTIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIMN O0YUarOIINXCS.

Kpurepuu oueHkH 3HAHUI CTYACHTOB NPH NPOBEeICHUU KOHTPOJILHOMU
padoThI
OneHka «OTJMYHO» BBICTABJISIETCS NPHU YCIOBUM IIPAaBUIBHOIO OTBETA
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CTyJIEHTa He MeHee 4eM 85% KOHTPOJIBHBIX 3aJaHU;

OneHka «XOpOII0» BBICTABISIETCA MPU YCIOBUU MPABHIBHOIO OTBETA CTY-
neHTa He MeHee 4eM 70% KOHTPOJIbHBIX 3a1aHul;

OneHKa «y/A0BJIETBOPUTEJIbHO» BBICTABIISIETCS NPHU YCIOBUHM IMPABUIHLHOTO
OTBETa CTyJeHTa He MeHee 51%;

OueHka «HeyIO0BJIETBOPHUTEJIbHO» BBICTABIISIETCS MPU YCIOBHH IPABUIb-
HOT'0O OTBETa cTyAieHTa MeHee ueM Ha 50 % KOHTpOJIbHBIX 3aJaHUM.

KpuTtepuu onieHKH Mo pe3yJbTaTaM BbINOJHEHUS TECTOBBIX 3aaHUI

dopMBbI TIPEJICTABICHUS TECTOBBIX 3aJaHUI: OTKPBITas U 3aKpbITas (POpPMBbI;
3a7laHHE Ha COOTBETCTBHE; 3aJlaHNE HAa YCTAHOBJICHUE MPABUIIBLHOM MOCIEI0BATEIIb-
HOoCTH. TecToBoe 3agaHnue COASPKUT OT 4 70 5 BApHAHTOB OTBETOB, OJIUH M3 KOTO-
PBIX TIpaBUIILHBINA. Bpems, 0OTBOAMMOE Ha OTBET Ha OJHO TECTOBOE 3aJaHHE - OJHA
MUHYTA. /{7151 KOHTPOJIs KauecTBa yCBOSHHUS 3HAHUH 10 M3y4aeMoOul TeMe MpUMEHSI-
eTcsa He MeHee 20 TeCTOBBIX 3aaHuil

OLeHKa «OTJIMYHO» BBICTABIISIETCS IIPU YCIOBUM MPABUIIBHOIO OTBETA CTY-
JICHTa HE MEeHee YeM Ha 85 % TECTOBBIX 3aJaHUM;

OneHka «XOpOILIO)» BBICTABIIETCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TecTOBBIX 3aJaHul;

OLeHKa «yIOBJIETBOPUTEIbHO» BBICTABISIETCS MPU YCIOBUHU MPABUIBHOTO
OTBETA CTyJCHTA HE MeHee ueM Ha 51 %;

OlieHKa «HEYAOBJIETBOPUTEIbHO» BBICTABISCTCS MPU YCIOBUM TPABUIIb-
HOT'0 OTBETA CTyeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHUM.

Pe3ynbTaThl TEKYIIETO KOHTPOJIS UCIIOJIB3YIOTCS TP MPOBEACHUN TTPOMEXKY-
TOYHOM aTTECTaLINH.

Kpurepuu oueHKH Ha 3a4€Te ¢ OLICHKOU U IK3aMeHe

OneHka «0TJIMYHO» BBICTABJISIETCS 00y4arOIIEMyCsl, KOTOPBIi 00J1aaeT Bee-
CTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U IIYOOKMMHU 3HAHMSIMHU MaTepuaia yueo-
HOI MporpaMMebl, yMeeT CBOOOHO BBITIOJIHATH 3aaHUs, IPEAYCMOTPEHHbIE yueo-
HOU MPOrpaMMOM, YCBOWJI OCHOBHYIO U O3HAKOMMJICS C JOTIOJHUTEIBHON JIMTEpa-
TypOH, peKOMEHJ0BaHHOU yueOHOM mporpammoii. Kak mpaBuiio, olieHKa «OTIMYHO
BBICTaBJISIETCS 00YUYaIOIIEMYCsl YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX MOJIOXKEHUH 1
HNOHATUN AUCUMIUIMHBI B UX 3HAYCHHUH JUIA MIPHOOpETaeMOi CreualbHOCTH, POo-
SIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMAHUH, U3JI0KEHUU U UCTI0JIb30BaHUH
y4eOHOro MaTepuaa, MpaBuiIbHO 0OOCHOBBIBAIOLIEMY MIPUHSTHIE PELICHMUSI, BIIajIe-
IOIIEMY PA3HOCTOPOHHUMU HaBBIKAMU M IIPUEMAMMU BBIIIOJIHEHHUSI TPAKTUYECKUX pa-
00T.

OreHKa «XOpoLI0» BBICTABIISIETCS O0ydYaroneMmycsi, 0OHapyKUBIIEMY MOJI-
HO€ 3HAaHUE MaTrepuana yuyeOHOW MpOrpammbl, YCIEIIHO BBINOJHSIOIIEMY IpPELy-
CMOTpPEHHBIE yUeOHON MPOrpaMMOH 3a/1aHusl, yCBOUBILIEMY MaTepral OCHOBHOM JIU-
TEpaTypbl, PEKOMEHIOBAaHHON YyueOHOW mporpammoii. Kak mnpaBuio, oneHka
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«XOpOILI0» BBICTABISIETCS 00yYaroleMycsi, IOKa3aBIIeMy CHCTEMaTU3UPOBAHHBIHI
XapakTep 3HAHUM MO TUCIUIUINHE, CIIOCOOHOMY K CAMOCTOSITEIbHOMY TOIOJIHEHUIO
3HaHUU B XOJie JaNbHEWIell yueOHON U mpodecCHOHANbHOM N1eATeIbHOCTH, Mpa-
BWJIBHO NPUMEHSIOIIEMY TEOPETUUECKUE MOJIOKEHUS IIPHU PELICHUH ITPAKTUYECKUX
BOMPOCOB U 3aj1a4, BJIaJICIONIEMy HEOOXOAMMBIMU HAaBBIKAMU U TIPUEMaMH BBITION-
HEHUS IPAKTUYECKHUX paloT.

OrneHka «ya0BJI€TBOPUTEIbHO» BBICTABISIETCS 00ydarolEeMyCsi, KOTOPBIT
[0Ka3aj 3HaHUE OCHOBHOT'O MaTepuana yueOHOI nporpaMmsel B 00bEME, 10CTATOU-
HOM M HEOOXOIMMBIM JUIsl AaJIbHEHIIEeH y4eObl U mpeacTosiell paboTsl MO Crienu-
aJIbBHOCTH, CIIPABUJICS C BBIMIOJIHEHUEM 33/1aHUM, IPEAYCMOTPEHHBIX YUYEOHOH po-
IpaMMO¥, 3HAKOM C OCHOBHOM JIUTEPATyPOM, PEKOMEHI0BaHHOM y4eOHOM Iporpam-
moii. Kak npaBuiio, orieHKa «yA0BIETBOPUTEIBHOY» BBICTABISIETCS 00yJaroemycs,
JOIIyCTUBILIEMY ITOIPELIHOCTHA B OTBETAX Ha DK3aMEHE WIM BBIIIOJHEHUH YK3aMEHa-
LMOHHBIX 3aJlaHui, HO 00JIaJarleMy HEOOXOJMMBIMU 3HAHMUSIMHU TOJ PYKOBOI-
CTBOM MPENOAABATENS JUIsl YCTPAHEHUS 3THX MOTPENIHOCTEMN, HAPYIIAIOIIEMY I10-
CJIEI0BATEIbHOCTD B U3JI0KEHUH y4eOHOTO MaTeprala U UCIIBITHIBAIOIIEMY 3aTPY/I-
HEHUS [IPH BBINOJHEHUU MPAKTUYECKUX padoT.

OneHka «Hey10BJIETBOPHUTEIbHO0) BbICTABIISIETCS 00yUaroIeMycsl, HE 3Hal0-
IIEMYy OCHOBHOM YacCTH MaTepuajia yueOHOU MporpaMMel, JOMYCKatOMEMy IPUHIN-
NUajgbHble OMIMOKHU B BBIMOJHEHUU MPETyCMOTPEHHBIX y4eOHOM MporpaMMon 3a/1a-
HUIl, HEYBEPEHHO C OOJIBIINMU 3aTPYAHEHUSMH BBIIIOJIHAIOIEMY IPAKTHUECKHE pa-
0othl. Kak mpaBuiio, olleHKa «HEy10BIETBOPUTEILHOY» BBICTABIIsIETCS 0Oyyarole-
Mycsl, KOTOPBI HE MOKET MPOIOJKUTH 00YUeHHE WM IPUCTYIHUTD K AESITEIbHOCTH
10 CHEIHAIbHOCTH IO OKOHYaHUH YHUBEPCUTETa 0€3 TONOJHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOIIEH JUCIUILIAHE.

8 IlepeyeHb OCHOBHOI M 1OMOJHUTEIbHON Y4eOHOM JTUTEpa-
TYpPbI

OcHoBHas yueOHasi iuTeparypa

1. Monorpadus. HopMaTuBHO-TEXHUYECKOE U MPABOBOE PETYJIMPOBAHHE BO300-
HOBJISIEMBIX HICTOYHUKOB SHEPTUU B COBPEMEHHBIX yCI0BUAX. P.A. AMepXaHOB,
B.I1.Kambimaackuii, JI.A. Ko3wkoB, b.K. IlpirankoB.— Pexum 10-
crymna:https://edu.kubsau.ru/file.php/124/Normativno-
tekhnicheskoe_i_pravovoe_regulirovanie_vozobnovljaemykh_istochnikov_ehn
ergii_v_sovremennykh_uslovijakh_.pdf. — OGpa3oBarenbHbiii mopTai

2. Kowmapora, H. A. XonoauneHbie ycTaHOBKUA. OCHOBBI TPOCKTUPOBAHUS © yUueO-
Hoe nocooue / H. A. Komapora. — Kemeposo : KemepoBckuit TeXHOTOTHYECKUI
WHCTUTYT MHILEBOM mpombinuieHHocTH, 2012. — 368 C.— Pexum g0-
cryna:http://www.iprbookshop.ru/iprbooks-reader?publicationld=14402.—
OBC «IPRbooks»

3. Jludenuena, JI. B. Temorexuuka : yuebnoe nocooue / JI. B. JIudennena. —
Kemeposo : KeMepoBcKkuii TEXHOJIOTMYECKUM HHCTUTYT MUILEBON IIPOMBIIIIICH-
HOCTH, 2010. — 188 C.— Pexum
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nocryma:http://www.iprbookshop.ru/iprbooks-reader?publicationld=14394.—
OBC «IPRbooks»

JlonosiHUTeIbHASI YUeOHAsl JIuTepaTypa
Monorpadus «Bo300HOBIIsIEMble UCTOYHUKU 3JeKTposHeprun». O.B. ['puro-
pam, FO.I1. Crenypa, P.A. Cyneitmanos, E.A. Bnacenko, A.I'. BnacoB. — Pe-
KUM JOCTyIa:
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. . — O0pa3zoBatenbHbIi opTa
Monorpadusi. ConHeunsle (oTodnekTpuyeckue cranuuu. P.A. AmepxaHoB,
O.B. I'puropami, U.b. Camoponos b.K. [lurankos, E.C. BopobseB — Pexum
HO-
ctyna:https://edu.kubsau.ru/file.php/124/Monografija. Solnechnye fotoehlektr
icheskie_stancii.pdf. — OGpa3oBaTenbHBIIH TOPTAT
Arees, M. A. TenomMaccooOMEHHBIE POLECCH] U YCTAHOBKH ITPOMBIIILIEHHON
TEIJIOTEXHUKH : y4yeOHOe MocoOHe NIl CTYJIEHTOB BY30B, OOYYalOLIUXCS IO
Hamnpasyieanto 13.03.01 «TemnmosHepreTuka U TEIIOTEXHUKa» BceX Ghopm 00y-
yenus / M. A. Arees, A. H. Mpakun. — Capatos :Aii [1u Op Meaua, 2018. —
229 C. Pexum JIOCTyTa: http://www.iprbookshop.ru/iprbooks-
reader?publicationld=70284.— 3BC «IPRbooks»

O [lepeyennb pecypcoB HH(POPMAIHOHHO-TEJTEKOMMYHHUKAIIUOH-

Hoil ceTH «AHTEpHET»

DJIEKTPOHHO-0MO0JIMOTeYHbIE CUCTEMbI OM0JIMOTEKH, MCII0JIb3YeMble B
Kyb6anckom I'AYuM. I.T. TPYBUJINHA

No  HawmmeHoBaHue pecypca TemaTtuka YpoBeHb gocryna
1 | Znanium.com YHuBepcaabHas HNHuTtepHeT noctyn
2 | UznatenbcTBO «Jlanby» Berepunapus HNHTtepHeT noctyn
CenbcK. X03-BO
TexHosorus xpase-
HUS U TIepepadoTKU
MTUIIEBBIX MTPOIYK-
TOB
3 | IPRbook YHuBepcaipHas WHTEpHET AOCTYII
4 | Hayuynas snekTpoHHas 0ub- | YHuBepcaabHas HNutepHet noctyn
auoteka eLibrary (pumir)
5 | OOpa3oBarenbHbIi opTan | YHUBepcaibHas Hoctyn c 11K ynuBepcu-
Ky6oI'AY TeTa
6 | Dnexrponnsiit Karanor YHuBepcaabHasi Hoctym ¢ IIK 6ubmmo-
ouommoreku Kyol'AY TEKU
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ITepeuens HTEpHET CAUTOB:
1. https://ru.wikipedia.org

10 MeToguueckue yKka3aHus JJsi 00y4alomuXcs M0 0CBOEHUIO
TUCUMIIIMHBI

1. Komaposa, H. A. XonoauibHable ycTaHOBKH. OCHOBBI MPOEKTUPOBAHUS : yueO-
Hoe nocooue / H. A. Komapora. — Kemepopo : KemepoBckuit TeXHOIOTHYECKUI

WHCTUTYT MHILEBON mpombinuieHHOCTH, 2012. — 368 ¢. .— Pexum poctyma:
http://www.iprbookshop.ru/iprbooks-reader?publicationld=14402.— OBC
«IPRbooks»

2. Monorpadus «Bo300HOBIsIeMble HCTOYHUKH deKkTposHeprum». O.B. I'puro-
pamr, FO.IL. Crenypa, P.A. Cyneiimanos, E.A. Bnacenko, A.I'. BimacoB . — Pe-
KUM JOCTyIa:
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. . — Oo0pa3zoBatebHbIi TOpTa

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX
IPH OCYHIECTBJICHUHM 00pPa30BaTeJbHOIO Mpouecca no AUCHMILINHE,
BKJIIOYAsl NepeYeHb MPOrPaMMHOI0 odecrnedyeHust ¥ MHPOPMAIUOH-
HBIX CIIPABOYHBIX CUCTEM

HNHupopmaninoHHble TEXHOJIOTHH, UCTIOIb3yeMbIE NPU OCYLIECTBIEHUU 00pa-
30BaTEJILHOTO MIPOLIECCa M0 AUCHMILIMHE MTO3BOJISIOT:

- OpraHu30BaTh Mpouecc o0pa3oBaHMs MyTEM BU3yalU3alUd U3y4yaeMoil UH-
dbopmanuy MoCpeCTBOM UCIOIb30BAHUS PE3EHTALNM, Y4eOHbIX (PUIBMOB;

- KOHTPOJIUPOBATH PE3yJIbTaThl OOYUEHHSI HA OCHOBE KOMITbIOTEPHOTO TECTH-
pOBaHMUS;

- ABTOMATU3UPOBATh PACUEThl aHATUTHUYECKUX MOKa3aTesel, IpelyCMOTPEH-
HbIE MPOTPAMMOI HAYYHO-UCCIIEIOBATEIBCKON padOThI;

- aBTOMAaTU3UPOBATh MOUCK HH(OpPMAIMU MOCPEACTBOM HCIOJb30BaHUS
CIPABOYHBIX CUCTEM.

[Iepeuenp nuuensnonHoro 10

Ne | HaumeHnoBaHue Kpatkoe onucanue

1 MicrosoftWindows OmneparmonHasl cuctema

2 | Microsoft Office (BxirouaetWord, Excel, Power- | [TakeT oucHBIX TPUITIOKESHUI
Point)

3 MicrosoftVisio Cxembl U IMarpaMMbl

4 | AutodeskAutocad CAIIP
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https://ru.wikipedia.org/

[lepeuens nmpodeccrnoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHU-

CTEM

No HaumenoBanue pecypca YpoBeHb AOCTyIA

1. | I'apant WNuTtepHeT pocryn

2. | HayuHnas snextponHas onbnuoreka eLibrary WNHTepHeT nocTym, cehUIKa

12 MaTepuaJibHO-TEXHHYECKOE o0ecneuyeHue 1Jis1 00y4eHus 1o

AUCHHUIIJINHE

Haumenosanue nome-
HIeHNI

OcCHAIIEHHOCTE CIIEUAILHEIX I10-
MEILIEHUHN U NOMEIIEHNN IS caMO-
CTOSITEIHHOM pabOThI

[IepeueHb JIMIIEH3MOHHOTO

IpOrpaMMHOT0 obecreye-

HUsl. PekBU3UTHI noaATBEp-
KIAKOLIEro JOKYMEHTA.

CHGHI/IaHBHHe IIOMCIICHUA

Aynuropus 202, da-
KyJbTETa SHEPT € THKH

Crenn nabopaTOpHBIN 1)1 U3y4e-
HUS MIPUHIIUIIOB PabOTHI TETIJIOBBIX
cuctem (1 mT.)

Aynutopus 204, da-
KyJIbT€Ta  JHEPICTHUKH,
Ky6ol'AY

[IpoexTop BenQ MX6135ST DLP
(1 mwrt.), Kunoskpan SereeerMedia
180*180 (1 mr.), Crenp mis usy-
YEeHMsI IApaMETPOB COITHEUHBIX
ANEKTPOCTAHIINI (BKIIIOYAET B
ceos:luBepTop, AKKymyI1. OaTa-
pest, ConmHeuHbIi MOayb, CBETO-
nuoaHas ammna) (1 mrT.)

IloMemieHus A1 caMOCTOSATEIbHOM pa6OTLI

Aymutopus 205, ¢a-
KyJIbTETa  DHEPreTHKH,
Kyol'AY

[Tpunatep HP LJ 1100 (1 mr.), [Tep-
COHaJIbHBIM KoMmmbtoTep (12 mT.),
[lepconanbubiii  kommbioTep (1
mT.), OKpaH JJs  [POeKTopa
HacteHusld (1 mmr.), TeneBuzop
Samsung LE-46S1B (1 mr.), IIpo-
extop BenQ CP830 (1 miT.)

[Tomenienus 1151 XpaHEeHH

s 1a00paTOpHOTO 00OPYIOBAHMS

Aynutopus 206, da- | Cremnaxu ans XxpaHeHUs jabopa-
KyJIbT€Ta  DHEPTeTHUKH, | TOPHOTO 00OPYIOBAHMS
Kyol'AY
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