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1. HaumeHoBaHUE QM CIUATIIHHBI
Basics of solar power

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuiviebl Basics of solar power y oOydatromierocst A0KHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

YK.4 CiocobeH ocymniecTBIATh ASIOBYI0 KOMMYHHKAITUIO HA PYCCKOM M HHOCTPAHHOM SI3bIKaX B YCTHOM M
MUCbMEHHOU (popmax

HNuaukaropsl

YK.4.3 IlpencraBnser pe3yabTaThl ASSITEILHOCTH HA IyOJINYHBIX MEPONIPUATHUSAX B YCTHOU U

MUCbMEHHOU (popmax

OIIK.8 3HaTh OCHOBBI yueHHs 00 aTMocdepe, o ruapochepe, o buocdepe u raHIADTOBEICHUN

IIK.8 roToBHOCTH yUacTBOBATh B IJIAHUPOBAHUU U NIPOBEIECHUN MEPONPUATUIN IO YIPABIECHUIO U
ONITUMH3AINU TIPUPOIOTIOIH30BAHNEM, OPTaHN3ALIUH TTOJIEBBIX M J1a00PaTOPHBIX pabOT, COCTABICHUU CMETHON
Y OTYETHOM JOKYMEHTALMHU I10 YIIPABJICHUIO IPUPOIOIOIB30BAHUEM



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 05.03.06 Oxonorust U MPUPOIONOIL30BaHUE (HAIIPABICHHOCTD:
OKoJoru4eckasi MHXEHEpHsl U HOBasi JHEPIreTUKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 5
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 88
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
®opMBbI POMEKYTOUHOI Ox3ameH (5 TpumecTp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Basics of solar power (1st term)
Nature and potential of solar power

Astronomic facts
Origin of solar energy. Thermonuclear synthesis. Luminosity of Sun.

Solar radiation intensity
Solar irradiance. Solar radiation spectrum.
Solar energy distribution on the Earth.

Solar thermal energy

Passive solar power
Passive solar building design.
Ventilation and heating.
Passive solar lighting.

Solar hot water.

Solar thermal collectors
Classification of thermal collectors.
Vacuum tube and flat collectors.
Air heating systems.

Solar power towers
Mirror collector. Parabolic trough. Parabolic dish
Solar power tower. Heliostats.
One-contour and double-contour systems.

Photovoltaic power stations

Semiconductor properties
Conducting materials classification. Band levels.
Basics of semiconductor physics. Electrones and holes. pn-junctions.

Photovoltaic effect
Photon energy.
Band diagram of solar cell. Origin of electric current.
Parameters of the solar cell.
Efficiency. Saturation current. Resistance. Temperature stability.

Modern solar farms
Photovoltaic power station. Development and current usage.
Solar cell arrays. Power converters.
Energy cost.

Energy storage problem

Heat storage
Short-time storage. Steam accumulators. Hot water tanks.
Seasonal thermal energy storage.Ground-coupled heat exchanger



Electric energy storage
Electrochemical storages.
Battery power stations. Flow batteries. Supercapacitors.
Electrolysis: conversion to the fuel.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Zekai &#350;en. Solar Energy Fundamentals and Modeling Techniques / Zekai &#350;en // Publisher Name:
Springer, London, 2008. — 276 p. — ISBN 978-1-84800-134-3. — TekcT : 37eKTPOHHBIH // DIEeKTPOHHO-
oubnmoTeunas cucrema SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-1-84800-134-3

2. G. N. Tiwari. Handbook of Solar Energy. Theory, Analysis and Applications / G. N. Tiwari, Arvind Tiwari,
Shyam // Publisher Name: Springer, Singapore, 2016. — 764 p. — ISBN 978-981-10-0807-8. — TekcT :
3JIEKTPOHHBIH // DNeKTpOHHO-O0nbaroTeunas cuctema SpringerLink : [cait].
https://link.springer.com/book/10.1007/978-981-10-0807-8

JlonmosiHUTEIBHAS

1. Benenson W. Handbook of Physics / Benenson W. Harris J.W. Stocker H. Lutz H. // Publisher Name:
Springer, New York, NY, 2002. — 1186 p. — ISBN 978-0-387-21632-4. — TeKcT : 3JIeKTpOHHBIH //
OnextpoHHo-0uOMMoTeyHast cucrema SpringerLink : [caift]. https:/link.springer.com/referencework/10.1007/0-
387-21632-4

2. V.I. Osipov, Biosphere and Environmental Safety / V.I. Osipov // Publisher Name: Springer, Cham, 2019. —
53 p. — ISBN 978-3-319-91259-2. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-OMOINOTEUHas CUCTEMa
SpringerLink : [caiiT]. https://link.springer.com/book/10.1007/978-3-319-91259-2



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://library.psu.ru/node/738 PSU Library resources
https://elis.psu.ru/ ELiS elecronic library
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pazoBatenbHbIH Mporiecce o auciuruinae Basics of solar power npeanonaraet uCnoab30BaHUE
CJIEYOIIET0 MPOrPaMMHOTO O0ecTieueHusl U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- Online Electronic Library System of Universty;
- Electronic Informational and educational environment of University;
- Web-services: databases, search engines, email etc.

Software:
- PDF-viewer;
- LibreOffice software.

IIpu ocBOCHMM MaTepUalla U BBIIIOJHEHU 3aJaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucTeMa BHUeoKOoH(epeHIICBsA3H Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAaJIOB U MPE3EHTAIINH, ayINO0- U BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIC 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa3oBaTeJILHOIO NpoLecca Mo AUCHHUILIMHE

Lectures, problem classes, group (individual) consultations, current control:
An auditorium must have the presentation equipment (projector, screen, computer / laptop) with the appropriate
software, chalk or marker board.

Free work and course work:
An auditorium for free work, equipped with computer equipment with the ability to connect with the Internet,
provided with access to the electronic information and educational environment of the university. There must be
an access to the Scientific Library of the PSU.

[Tomemenust HayuHoii onbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSTEIbHONW PabOThl 00yUYaOIUXCS:

1. HayuHo-Oubnuorpagpuueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHanbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOW U TI100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopi. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C JIOCTYIIOM K JIOKaJIbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

3. UuranbHbIH 3a1 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTPAaHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOW U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.



6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbioTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Basics of solar power

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.8

3HATH OCHOBBI YUeHHs 00 aTMoc(epe, o ruapocdepe, o Ouocdepe u JanamadroBegeHUN

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.8 The students must be able to HeynosisierBopuren

3HATh OCHOBBI YU€HHUs 00
atmocdepe, o
ruapocdepe, o buochepe
1 na"amadToBeIeHUN

estimate the solar power potential
and solar flux distribution, and to
know basic concept of solar
thermal power and solar tower
construction.

The student does not know the basic concept of
solar thermal power and solar tower
construction.
The student does not know the methods of the
solar power potential and solar flux distribution
calculation.
YnoBaerBopuTebH

The student partially knows the basic concept of
solar thermal power and solar tower
construction..
The student is able partially to use the methods
of the solar power potential and solar flux
distribution calculation.

Xopouo
The student knows the basic concept of solar
thermal power and solar tower construction..
The student is partially able to use the methods
of the solar power potential and solar flux
distribution calculation.

OtanyHo
The student knows the basic concept of solar
thermal power and solar tower construction..
The student is able to skillfully use the methods
of the solar power potential and solar flux
distribution calculation.

IIK.8

TOTOBHOCTDH YYaCTBOBATDb B INIAHHPOBAHUU U IMTPOBCACHUU MGpOHpI/ISITI/Iﬁ IO YIIpaBJICHUIO K
ONITHUMMU3AIUHA IIPHPOAOITOJIB30BAHUEM, OPIraHU3alluA IT10JICBBIX U ﬂaﬁopaTopme paﬁoT,
COCTABJIECHUMHM CMETHOM U OTYETHOM JAOKYMCHTAIIMH 110 YIIPABJICHHUIO IIPUPOI0IIOJIb30BAHUEM

Komnerenmust I[Inanupyemble pe3yJbTaThl Kputepun oneHuBaHus pe3yibTaToB
(MHAUKATOP) o0yueHnust o0yueHust
IIK.8 The students must be able to HeynosiierBopuren

TOTOBHOCTb y4acTBOBaTh
B IJIAHUPOBAHUU U
IIPOBEACHUHN

estimate the solar cell efficiency,
and to know basic concept of
photovoltaics and energy storage.

The student does not know the basic concept of
photovoltaics and energy storage.
The student does not know the methods of the




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
MEPONPHUSITHI 1O HeynosierBopureJ
YOPAaBICHUIO U solar cell efficiency calculation.
ONITUMH3AIIAN Y10BJIeETBOPUTEIbH
MIPUPOJIONIOIB30BAHUEM, The student partially knows the basic concept of]

opraHu3alyiu IOJICBBIX U
mabopaTOPHBIX padoT,
COCTaBJICHM CMETHOU U
OTYETHOU JOKYMCHTaln
0 YIIPABIICHUIO
IIPUPOIOIIOIE30BaHUEM

photovoltaics and energy storage.

The student is able partially to use the methods

of the solar cell efficiency calculation.
Xopouo

The student knows the basic concept of

photovoltaics and energy storage.

The student is partially able to use the methods

of the solar cell efficiency calculation.
Otiamn4yHo

The student knows the basic concept of

photovoltaics and energy storage.

The student is able to skillfully use the methods

of the solar cell efficiency calculation.

YK4

Cnoco0eH oCyleCTBJIATH A€J0BYI0 KOMMYHHUKAIIHIO HA PYCCKOM M HHOCTPAHHOM fI3BIKAX B
YCTHOM U MMCbMEHHO# hopMax

Komnerenuus Ilnanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHAUKATOP) o0y4eHust o0y4eHust
YK4.3 The students must be able to HeynosiierBopuren
[IpencraBnser estimate the energy and The student does not know the methods of the
pe3yIbTaThI economics potential of solar farm | energy and economics potential of solar farm
JEeSTEIbHOCTH Ha project. project calculation.
My OJIMIHBIX YnoBj1eTBOPUTEIbH

MEPONPHUATHSIX B YCTHOMU
Y TUCBMEHHOU (hopmax

The student is able partially to use the methods
of the energy and economics potential of solar
farm project calculation.

Xopomuro
The student is partially able to use the methods
of the energy and economics potential of solar
farm project calculation.

OTtiam4yHo
The student is able to skillfully use the methods
of the energy and economics potential of solar
farm project calculation.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema JIOCTaBKH : ba3opas

Bujx MeponpusiTust NpOMeKyTOYHOM aTTeCTANMH : DK3aMEH

Cnoco0 npoBeieHHs MEPONPUATHS MPOMEKYTOUHOM aTTecTannu : OLEHKa M0 JUCIHUIUIMHE B pAMKax
MIPOMEKYTOUHOM aTTeCTallK ONpEeeNsieTCs Ha OCHOBE 06ayuioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX

MEPOMPUITHUSIX, TIPOBOIMMBIX B TEUEHHE YUEOHOTO IEPUO/A.
MakcuMajJbHOe KoJin4ecTBo 0asiaos : 100

KonBepranusi 60a/U10B B 0TMETKHU

«otTau4Ho» - ot 81 no 100

«xopowo» - ot 61 no 80

«YAOBJIETBOPHUTEIBLHO» - OT 43 10 60
«HEYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

BxoaHoe TrectupoBanue

Kommnerenuus Meponpusitue KonTpoaupyembie 31eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHoli KOHTPOJIb Astronomic facts Origin of Sun energy. Solar effect on the

Earth. Basics of thermal exchange,
semiconductor physics.

MEPOTPUSTHIX B YCTHOU U
MMCbMEHHOU (popmax

OIIK.8 Solar radiation intensity Solar energy origin and distribution on the
3HaTh OCHOBBI YUEHHS 00 IMucomennoe koutpoasnoe | Earth. Values of solar flux.

atMocdepe, o ruapocdepe, o MeponpHsaTHe

ounocdepe u nanamadToBeICHUH

YK.4.3 Solar power towers Concept of passive solar power.
IIpescrapisier pe3ynbTaThl Iucomennoe koHTpPOJBLHOE | Application in buildings and industry. Main
JEATENBHOCTH Ha Iy OJIUYHBIX MeponpusiTue principles of solar thermal power. Estimate

of energy potential and efficiency.

IK.8 Electric energy storage
TOTOBHOCTBH YYaCTBOBATh B HToroBoe KOHTpPOJIBLHOE
[JIAHUPOBAHUU U IIPOBEICHUH MeponpusiTue
MCPOIPUATHUH I10 YIIPABJICHUIO U

OoInTuMHu3anun

MIPUPOIOTIONIL30BAHHEM,

OpraHU3aIMH MOJIEBBIX U
71a00paTOPHBIX padoT,
COCTaBJICHUU CMETHOM M OTUYETHOM
JIOKYMEHTAITUH TI0 YIIPaBJIECHHUIO
MIPUPOIOTIOIH30BAHIEM

Concepts and realization of energy
storages. Heat storage. Electric energy
storage. Energy conversion

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Astronomic facts

[IponoKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTAINU: .S yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcruMaibHbIi 0aJu1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTenn oneHMBaHUA

Baaasl

Energy conversion in atmosphere, hydrosphere and biosphere

Photoelectric effects

Basics of semiconductor materials

Thermal exchange processes
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Solar radiation intensity

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3zaTen oneHMBaHUA

Baaasl

Estimate of possible solar energy efficienty.

Distribution of solar energy. Influence on global processes.

Solar constant estimate.

Thermonuclear synthesis. Sun luminosity.
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Solar power towers

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUK: .S yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3zaTean oneHMBaHUA

Baaasl

Energy conversion principles.

Light concentration by parabolic and spherical mirrors.

Passive heat storage. Solar ventilation.

Solar tower construction concept.
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Electric energy storage

[IponoIKUTENIbHOCTE TPOBECHUSI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOM padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 40
[Ipoxonnoii 6amn: 17

IToxa3zarenn oneHMBaHUA

Baaasl

Photovoltaic power principles.
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Energy storage problem
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Solar farms

9




Heat storage problem




