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1. HammeHOBaHMe JUCHUIIINHBI
Basics of energetic of water and internal parts of the earth

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 aucuuruinasl Basics of energetic of water and internal parts of the earth y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.8 31aTh OCHOBHI yueHus 00 armocdepe, o ruapochepe, o Ouocdepe u nanamadToBEICHUN
IIK.3 BnazmeTs METONAMH ITOJEBLIX DKOJOTHUECKUX UCCIICIOBaHUMN



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 5
O0beM JUCHUILIMHBI (AK.YaC.) 180
KonTakTHasi padora ¢ 70
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 42
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 110

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3ammiaeMoe KOHTPOJIbHOE Meporpusitue (6)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (7 TpumecTp)

Ox3aMmeH (8 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Introduction. Basic terms and notions
The energy complex as a sector of economic activity. Traditional energy (thermal, hydro, nuclear),
non-traditional energy. Types of fuel resources. Regulatory and technical documents

Energy as a sector of economic activity
The energy complex as a sector of economic activity. The structure of the industry, the largest companies -
representatives of the industry. Traditional energy (thermal, hydro, nuclear), non-traditional energy. Types of
fuel resources. Energy of the countries of the world. The impact of enterprises-representatives of the energy
complex on the components of the environment. Problems of the energy complex. Prospects for the
development of the energy complex.

Traditional energy sources
The concept of traditional energy sources. Thermal power engineering. Nuclear power engineering. The use of
organic fuels to generate electricity. Natural gas and oil. Coal, peat, and oil shale. Nuclear fuel. The presence in
nature, methods of extraction, the volume of reserves and the prospect of further use of organic fuel. Advantages
and disadvantages of using organic fuels for electricity generation.

Alternative energy sources
The concept of alternative energy sources. Location in nature and availability, methods of extraction, the
prospect of further use of alternative energy sources. The use of non-traditional energy sources in various
countries. Wind energy. Geothermal energy. Solar energy. Energy production from biofuels. Ocean energy. The
use of hydrogen as a means of energy production.

Energy of the Earth's interior. Geothermal energy
Energy of the Earth's interior. Geothermal energy sources. The largest producers of geothermal energy. Features
of the use of geothermal energy. Geothermal energy. Hydrothermal energy. Areas of application of subsurface
energy in different countries of the world. The use of geothermal energy in agriculture. Geothermal heating
systems. Prospects for the development of subsurface energy in the world.

Water energy. Hydropower
Use of water energy as an energy source. Traditional hydropower in the world. The largest hydroelectric power
stations. The principle of operation of hydroelectric power plants. Hydroelectric potential. The impact of
hydropower on environmental components. Problems and prospects of the industry development.

The energy of the tides. Sea wave energy
Tidal energy. The principle of operation of tidal power plants. Types of tidal power plants. Advantages and
disadvantages of tidal power plants. The use and availability of tidal energy in different countries of the world.
The largest representatives of the industry in the world. Problems and prospects of the industry development.
Wave power stations. Device and principle of operation. The use of wave energy in the world. Advantages and
disadvantages of wave energy. Industry development prospects



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. Espen Moe. Renewable Energy Transformation or Fossil Fuel Backlash. Vested Interests in the Political
Economy. Palgrave Macmillan, London, 2015. Online ISBN 978-1-137-29879-9. TekcT 31€KTpOHHBIH.
https://link.springer.com/book/10.1057/9781137298799

2. Richard Heinberg, David Fridley. Our Renewable Future. Laying the Path for 100% Clean Energy. Island
Press, Washington, DC, 2016. Online ISBN 978-1-61091-780-3. TekcT 31eKTpOHHBIH.
https://link.springer.com/book/10.5822/978-1-61091-780-3

JdomosHuTeIbHAS:

1. Johann K&#246;ppel. Wind Energy and Wildlife Interactions. Presentations from the CWW2015
Conference. Springer, Cham, 2017. Online ISBN 978-3-319-51272-3. TeKkCT 3E€KTPOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-51272-3

2. Fausto Pedro Garc&#237;a M&#225;rquez, Alexander Karyotakis, Mayorkinos Papaelias. Renewable
Energies. Business Outlook 2050. Springer, Cham, 2018. Online ISBN 978-3-319-45364-4. Tekct
anekTpoHHbIH. https://link.springer.com/book/10.1007/978-3-319-45364-4



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

https://www.eia.gov/energyexplained/what-is-energy/sources-of-energy.php Sources of Energy

https://www.rite.or.jp/system/en/learn-energy/energy-use/hatsuden/ Various Methods of Electricity
Generation

https://setis.ec.europa.eu/system/files/Technology Information Sheet Advanced Fossil Fuel.pdf
Advanced Fossil Fuel Power Generation

https://data.worldbank.org/indicator/EG.ELC.FOSL.ZS Electricity production from oil, gas and coal
sources (% of total)

https://www.nrdc.org/stories/renewable-energy-clean-facts Renewable Energy

https://www.eia.gov/energyexplained/geothermal/ Geothermal explained

https://www.energy.gov/science-innovation/energy-sources/renewable-energy/geothermal Geothermal

https://www.eia.gov/energyexplained/hydropower/ Hydropower explained

https://www.britannica.com/science/hydroelectric-power Hydroelectric Power

https://www.researchgate.net/publication/295862020 Renewable Micro Hydro Power_ Generation
Renewable Micro Hydro Power Generation

https://studentenergy.org/source/tidal-power/ Tidal Power

https://www.power-technology.com/features/tidal-energy-advantages-and-disadvantages/ Riding the
renewable wave: tidal energy advantages and disadvantages

10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pasoBarenbHblii mporiece no auciuminHe Basics of energetic of water and internal parts of the earth
MPEIIoJiaraeT NCMOIb30BaHUE CIICAYIOIIET0 MPOrPaMMHOTO o0ecTieueHusT 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM:

Presentation materials (slides on the topics of lectures and practical classes); on-line access to the Electronic
Library System (EBS); access to the electronic information and educational environment of the university
Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums, audio
and video conference systems, online encyclopedias, etc. )

Office application package "LibreOffice". Programs, demonstrations of video materials (player).

Software for the laptop: OS "Alt Education" (Contract No. DS 003-2020).

The discipline does not provide for the use of special software.

[Tpu ocBOeHMM MaTepHalia U BHIOJIHEHHS 3aJaHHUH MO JUCUUIUIMHE PEKOMEHIYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
MCIOJIb30BATHCA:

cucTtema BUeoKoH(epeHIICBsA3H Ha ocHOBe TuaTdhopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAILINH, ayINO0- ¥ BHICOKOHTEHT, a TaK JK€ TECTHI, TIPOBEPsEMbIE 3a1aHus,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEO0X0AMMOM AJIsl OCYLIeCTBJICHUS
00pa30BaTeJILHOIO NpoLecca Mo AUCHHUILIMHE

For conducting classes of the lecture type-an audience equipped with presentation equipment (projector, screen,
laptop) with the appropriate software, chalk or marker board.
For conducting seminars (practical) type classes, for group and individual consultations, routine monitoring and



intermediate certification-an audience equipped with presentation equipment (projector, screen, laptop) with
appropriate software, chalk or marker board
Independent work: An audience for independent work, equipped with computer equipment with the ability to
connect to the Internet, provided with access to the electronic information and educational environment of the
university;
Premises of the Scientific Library of PSNIU
Classroom for course design (execution of course work), for group and
individual consultations - an audience equipped with presentation equipment (projector, screen,
laptop) with appropriate software; chalk or marker board.

[Tomemenus HayuHoii 6ubnuorexku [II'HUY mist oGecrieueHns: caMOCTOATEIbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMITBIOTEPAMH € JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. YUnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuanyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoana 11 nepconanbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBHOHN H TJT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHM H T7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbloTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Basics of energetic of water and internal parts of the earth

I[lnannpyembie 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 KNOW the theoretical concepts of HeynosisierBopuren

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

the energy industry, traditional
and alternative energy sources BE
ABLE to analyze the impact of the
industry on the components of the
environment, identify the
advantages and disadvantages of
using various energy sources
POSSESS modern ideas about the
state of reserves of traditional
energy sources and the
possibilities of using alternative
energy sources, their prevalence
and prospects for further use.

The student has no idea about the energy
industry, traditional and alternative energy
sources. It is not able to analyze the impact of
the industry on the components of the
environment, to identify the advantages and
disadvantages of using various energy sources.
Does not have a modern understanding of the
state of the reserves of traditional energy sources
and the possibilities of using alternative energy
sources, their availability and prospects for
further use.
YnoBaerBopuTeabH

The student has a weak understanding of the
energy industry, traditional and alternative
energy sources. It is not able to analyze the
impact of the industry on the components of the
environment, to identify the advantages and
disadvantages of using various energy sources.
Knows about the state of the reserves of
traditional energy sources and the possibilities
of using alternative energy sources.

Xopomuo
The student has a theoretical understanding of
the energy industry, traditional and alternative
energy sources. It is able to identify the
advantages and disadvantages of using various
energy sources. Knows about the state of
reserves of traditional energy sources and the
possibilities of using alternative energy sources,
their availability and prospects for further use.

OT1iu4HO
The student has a theoretical understanding of
the energy industry, traditional and alternative
energy sources. He is able to analyze the impact
of the industry on the components of the
environment, to identify the advantages and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
disadvantages of using various energy sources.
He has a full knowledge of modern ideas about
the state of reserves of traditional energy sources
and the possibilities of using alternative energy
sources, their availability and prospects for
further use.

OIIK.8

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

TO KNOW the theoretical
concepts of traditional energy
sources TO BE ABLE to analyze,
identify the advantages and
disadvantages of using traditional
energy sources TO POSSESS
modern ideas about the state of
reserves of traditional energy
sources, their availability and
prospects for further use.

HeynosierBopure
The student has no idea about traditional energy
sources. Does not know how to analyze, identify
the advantages and disadvantages of using
traditional energy sources. Does not have
modern ideas about the state of reserves of
traditional energy sources, their features and
prospects for further use.

YnoBaerBopurTeabH
The student has a poor understanding of
traditional energy sources. Knows about the
advantages and disadvantages of using
traditional energy sources. He has little
knowledge of modern ideas about the state of
reserves of traditional energy sources, their
features and prospects for further use.

Xopoio
The student has a theoretical understanding of
traditional energy sources. It is able to identify
the advantages and disadvantages of using
traditional energy sources. He has a modern
understanding of the state of the reserves of
traditional energy sources, their features and
prospects for further use.
OTtiam4yHo

The student has a theoretical understanding of
traditional energy sources. It can analyze and
identify the advantages and disadvantages of
using traditional energy sources. He is fluent in
modern ideas about the state of reserves of
traditional energy sources, their availability and
prospects for further use.

OIIK.8

3HaTh OCHOBBI YYEHHUsI 00
atmocdepe, o
runpochepe, o duochepe
U TaHAIaQTOBEACHUN

KNOW the theoretical concepts of
alternative energy sources BE
ABLE to analyze, identify the
advantages and disadvantages of
using alternative energy sources

POSSESS modern ideas about the

HeynoBiaerBopuren
The student has no idea about alternative energy
sources. Does not know how to analyze, identify
the advantages and disadvantages of using
alternative energy sources. Does not have
modern ideas about the use of alternative energy




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

possibility of using alternative
energy sources and the future
development of the industry

HeynosierBopureJ
sources and the future development of the
industry
YaoBaerBopuTeabH

The student has a poor understanding of
alternative energy sources. Knows about the
advantages and disadvantages of using
alternative energy sources. He has little
knowledge of modern ideas about the use of
alternative energy sources and the future
development of the industry

Xopomuo
The student has a theoretical understanding of
alternative energy sources. It is able to identify
the advantages and disadvantages of using
alternative energy sources. The student has a
theoretical understanding of traditional energy
sources. It is able to identify the advantages and
disadvantages of using traditional energy
sources. He has ideas about the use of
alternative energy sources and the future
development of the industry

OtanyHo
The student has a theoretical understanding of
alternative energy sources. It can analyze and
identify the advantages and disadvantages of
using alternative energy sources. He is fluent in
modern ideas about the use of alternative energy
sources and the future prospects for the
development of the industry

OIIK.8

3HaTh OCHOBBI yUEHHSI 00
atmocdepe, o
ruapocdepe, o buochepe
1 na"amadToBeIeHUN

KNOW theoretical concepts about
geothermal energy sources, about
companies using geothermal
energy sources BE ABLE to
analyze, identify the advantages
and disadvantages of using
alternative energy sources, assess
the impact of using geothermal
energy sources on environmental
components POSSESS modern
ideas about the availability of
geothermal energy sources and the
future prospects for the
development of their use

HeynosiaerBopurei
The student has no idea about the sources of
geothermal energy, about the companies that use
geothermal energy sources. It is not able to
analyze, identify the advantages and
disadvantages of using alternative energy
sources, and assess the impact of using
geothermal energy sources on environmental
components. Does not have modern ideas about
the availability of geothermal energy sources
and the future prospects for the development of
their use

YnoBaerBopurTeabH
The student has a weak understanding of the
sources of geothermal energy, about the




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

companies that use geothermal energy sources.
Knows about the advantages and disadvantages
of using alternative energy sources. Does not
know how to assess the impact of the use of
geothermal energy sources on the components
of the environment. He has little knowledge of
modern ideas about the availability of
geothermal energy sources and the future
prospects for the development of their use

Xopouo
The student has a theoretical understanding of
the sources of geothermal energy, about
companies using geothermal energy sources. He
is able to identify the advantages and
disadvantages of using alternative energy
sources, has an understanding of the impact of
the use of geothermal energy sources on the
components of the environment. He has modern
ideas about the availability of geothermal energy
sources and the future prospects for the
development of their use

Otim4yHo
The student has a theoretical understanding of
the sources of geothermal energy, about
companies using geothermal energy sources. It
is able to analyze, identify the advantages and
disadvantages of using alternative energy
sources, and assess the impact of the use of
geothermal energy sources on the components
of the environment. He has modern ideas about
the availability of geothermal energy sources
and the future prospects for the development of
their use

OIIK.8

3HATh OCHOBBI yUeHHsI 00
atmocdepe, o
runpochepe, o buochepe
U NaHImaToBEICHUU

KNOW theoretical ideas about the
hydropower industry, about
companies that use water energy
BE ABLE to analyze, identify the
advantages and disadvantages of
the hydropower industry, assess
the impact of hydropower on the
components of the environment
POSSESS modern ideas about the
availability and scale of water
energy use and the future

HeynoierBopuren
The student has no idea about the hydropower
industry, about the companies that use water
energy. Does not know how to analyze, identify
the advantages and disadvantages of the
hydropower industry, assess the impact of
hydropower on the components of the
environment. Does not have modern ideas about
the availability and scale of water energy use
and the future prospects for the development of
the hydropower industry




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

prospects of the development of
the hydropower industry

YnoBj1eTBOPUTEbH

The student has a weak understanding of the
hydropower industry, about companies that use
water energy. Does not know how to analyze,
identify the advantages and disadvantages of the
hydropower industry, assess the impact of
hydropower on the components of the
environment. He has little knowledge of modern
ideas about the availability and scale of water
energy use and the future prospects for the
development of the hydropower industry

Xopouo
The student knows theoretical concepts about
the hydropower industry, about companies that
use water energy. He is able to identify the
advantages and disadvantages of the
hydropower industry, knows about the impact of]
hydropower on the components of the
environment. He has modern ideas about the
availability and scale of water energy use and
the future prospects for the development of the
hydropower industry

Otim4yHo
The student is well aware of the theoretical
concepts of the hydropower industry, of
companies that use water energy. He is able to
analyze, identify the advantages and
disadvantages of the hydropower industry, and
correctly assess the impact of hydropower on the
components of the environment. He has modern
ideas about the availability and scale of water
energy use and the future prospects for the
development of the hydropower industry

ITIK.3

BJIaJIeTh METOJAAMM IOJIEBbIX IKOJOTHYECKUX HUCCIET0BaAHUMI

Komnerenuus IInanupyemble pe3yJibTaThl Kpurtepuu oueHnBanus pe3yjbTaToB
(uHaHMKaTOP) o0y4eHus o0y4eHus
IK.3 KNOW: concepts of tidal energy HeynosiierBopuren

BJIAJIETH METOJAMHU
ITOJICBBIX OKOJIOI'NMYCCKHUX
HUCCIIEJOBaHUN

and sea wave energy, companies
using tidal energy and wave
energy

BE ABLE TO: analyze, identify
the advantages and disadvantages
of using alternative energy

The student has no idea about tidal energy and
sea wave energy, about companies that use tidal
energy and wave energy. Does not know how to
analyze, identify the advantages and
disadvantages of using alternative energy
sources, evaluate the impact of the use of tidal




Komnerenmnus I[nanupyembie pe3yJibTaThI Kpurtepun onennBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
sources, assess the impact of the HeynoBjieTBopures

use of tidal energy and wave
energy on the components of the
environment

POSSESS: modern ideas about
the availability of tidal energy and
wave energy and the future
prospects for the development of
their use

energy and wave energy on the components of
the environment. Does not have modern ideas
about the availability of tidal energy and wave
energy and the future prospects for the
development of their use
YnoBj1eTBOPUTEIbH

The student has a weak understanding of tidal
energy and the energy of sea waves, about
companies that use tidal energy and wave
energy. Knows about the advantages and
disadvantages of using alternative energy
sources, is not able to assess the impact of the
use of tidal energy and wave energy on the
components of the environment. He has little
knowledge of modern ideas about the
availability of tidal energy and wave energy and
the future prospects for the development of their
use

Xopoio
The student knows theoretical concepts about
tidal energy and sea wave energy, about
companies using tidal energy and wave energy.
It is able to identify the advantages and
disadvantages of using alternative energy
sources, to assess the impact of the use of tidal
energy and wave energy on the components of
the environment. He has modern ideas about the
availability of tidal energy and wave energy and
the future prospects for the development of their
use

OT1iu4HO
The student knows theoretical concepts about
tidal energy and sea wave energy, about
companies using tidal energy and wave energy.
It is able to analyze, identify the advantages and
disadvantages of using alternative energy
sources, and correctly assess the impact of the
use of tidal energy and wave energy on
environmental components. He has modern
ideas about the availability of tidal energy and
wave energy and the future prospects for the
development of their use




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Crnoco0 npoBeneHust MepoONPUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIPEIENIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATUSAX, IPOBOJIUMBIX B TEUEHUE YUEOHOT0 MEPHOAA.
MaxkcumajbHOe KOIu4ecTBo 0asnos : 100

KonBeprauusi 60a/U10B B 0TMETKHU

«o1ianyHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80

«YOBJIETBOPUTEJbHO» - OT 45 10 60
«HeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHOo» MeHee 45 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Introduction. Basic terms and
notions
Bxoanoe TectupoBanue

Energy sources. Traditional and alternative.
Environmental impact of electricity
production

OIIK.8

3HATh OCHOBHI YYEHHSI 00
atMocdepe, o Tuapocdepe, o
ounocdepe u nanamadToBeICHUH

Energy as a sector of
economic activity
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

The full description of the energy industry
in the country under consideration is given.
The current data on the structure of the
industry is presented. Modern data on the

reserves of traditional energy sources, their
development and prospects for further use
are presented Modern data on the use of

alternative energy sources, their
development and prospects for further use
are presented The impact of energy

industry enterprises on the components of
the environment is assessed

OIIK.8

3HaTh OCHOBBI YYEHHUsI 00
atMocdepe, o ruapocdepe, o
ouocdepe u maHIIAPTOBEICHUN

Traditional energy sources
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

The full description of the traditional
energy source is given Its location in

nature, methods of extraction, methods of
processing into electricity are described

Modern data on the reserves of this source
and their development are presented The

advantages and disadvantages of obtaining
energy in the traditional way are considered




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

ounocdepe u nanamadToBeIeHUN

source are considered

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.8 Alternative energy sources | The full description of the alternative
3HaTh OCHOBBI YUY€HHs 00 3ammuiraemMoe KOHTPOJIbHOE energy source is given Its location in
aTMocgepe, o ruapochepe, o Meponpusitue nature, methods of extraction, methods of

processing into electricity are described

Modern data on the scale of development of
an alternative energy source are presented

The advantages and disadvantages of
obtaining energy from the considered

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

Introduction. Basic terms and notions

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHbIM 0asul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: ()
[Tpoxoanoii 6amt: 0

Iloka3aTeu oleHUBaAHUS Banabl
The work is done in full (all information is provided), all questions are answered 7
The work is designed in accordance with all the requirements, delivered in due time 3
Energy as a sector of economic activity
[TpomomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSITHS IPOMEKYTOUHOU aTTecTalnuu: 8 yaca
YcioBusl MPOBEACHUS MEPOTIPHSITHS: B YaChl ayANTOPHOI padoThI
MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 19
IMoka3aTe/n oneHNBaHUS Banabr
The full description of the energy industry in the country under consideration is given. The current 10
data on the structure of the industry is
presented.
The assessment of the impact of energy industry enterprises on the components of the 10
environment is given
Modern data on the use of alternative energy sources, their development and prospects for further 10
use are presented
Modern data on the reserves of traditional energy sources, their development and prospects for 10

further use are presented

Traditional energy sources

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 8 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUSA: B YAChI ayANTOPHOH padoThI




MaxkcuManbHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl
The full description of the traditional energy source is given 10
The advantages and disadvantages of obtaining energy in the traditional way are considered 10
It describes its location in nature, methods of extraction, methods of processing into electricity. 10
Modern data on the reserves of this source and their development are presented
Alternative energy sources
[IponoIKUTENIBHOCTS TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTaluu: 8 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MakcumanbHbIM 0asul, BRICTABISIEMbIN 32 MEPOTIPUITHE POMEKYTOUHOM arTectanuu: 30
IIpoxoaHoii 6amn: 13
IToxa3aTe I onleHUBAHUS Baaasl
The full description of the alternative energy source is given 10
The advantages and disadvantages of obtaining energy from the considered source are considered 10
It describes its location in nature, methods of extraction, methods of processing into electricity. 10

Modern data on the scale of development of an alternative energy source are presented

Bujx MeponpusiTusi NpoMeKyTOYHOM aTTecTAlMHU : DK3aMeH

Cnoco6 npoBeeHnsi MEPONIPUATHS MPOMEKYTOUHOM aTTecTanmum : OIlLiEHKA M0 TUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIH ONPEEISIeTCS Ha OCHOBE 06a/UI0B, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX

MEpOTPHUATHAX, IPOBOJAUMBIX B TEUEHUE YUEOHOTO MEPHOA.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBepTanus 60a/110B B 0TMETKH

«oTianyHo» - ot 81 1o 100

«xopomo» - ot 61 1o 80

«YJOBJIETBOPUTEJbHO» - OT 45 10 60
«HEeYy/I0BJIETBOPHUTEJIbHO» / «He3aUTeHO» MeHee 45 Oarta

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOp) TeKylero KOHTPoJIst pe3y/1bTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.8

3HATh OCHOBBI yUEHHsI 00
atMocdepe, o Tuapocdepe, o
ounocdepe u nanamadToBeICHUH

Energy of the Earth's interior.
Geothermal energy
3amuiaeMoe KOHTPOJIbHOE
MeponpusiTHe

The full description of geothermal energy
sources is given, and the share of
geothermal energy use in the energy sector
of the country under consideration is
estimated. The largest representatives of

the industry in the country are given An

assessment of the impact on the
environmental components of the use of
geothermal energy was carried out. The

advantages and disadvantages of using
subsurface energy are evaluated

OIIK.8

3HATh OCHOBBI yUEHHSI 00
atmocdepe, o Tuapocdepe, o
ounocdepe u nanamadToBereHUN

Water energy. Hydropower
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

The full description of the hydropower
industry in the country is given, the share of|
hydropower in the energy sector of the
country under consideration is estimated.
The largest representatives of the industry
in the country are given The assessment

of the impact on the environmental
components of the hydropower industry
was carried out The advantages and

disadvantages of using water energy are
evaluated

IIK.3

BJIQ/IETh METOJIaMH TTOJIEBBIX
HKOJIOTMYECKUX UCCIIeTIOBAHUMN
OIIK.8

3HATh OCHOBHI YYEHHSI 00
atMocdepe, o ruapocdepe, o
ounochepe u nanamadToBeICHUH

The energy of the tides. Sea
wave energy

3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

A complete description of water energy
sources is given, and the share of the use of
tidal or sea wave energy in the energy
sector of the country under consideration is
estimated The largest companies that use

the energy of tides or sea waves are listed.

The impact of the use of tidal and sea wave
energy on environmental components has
been assessed The advantages and

disadvantages of using water energy are
evaluated

Cneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

Energy of the Earth's interior. Geothermal energy

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 6 yaca

VYcnoBus npoBeIEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30

ITpoxonnoii 6amn: 13



Iloka3aTey OLEHUBAHUSA

Bajaasl

An assessment of the impact on the environmental components of the use of geothermal energy
was carried out

20

The full description of geothermal energy sources is given, and the share of geothermal energy use
in the energy sector of the country under consideration is estimated. The largest representatives

of the industry in the country are given

10

Water energy. Hydropower

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChI ay/INTOPHOI padoThI

MakcumanbHBIH 0ajl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amt: 19

Iloka3aTey OLEHUBAHUA

Bajaasl

The full description of the hydropower industry in the country is given, the share of hydropower in
the energy sector of the country under consideration is estimated.

10

The largest representatives of the industry in the country are given

10

The advantages and disadvantages of using water energy are evaluated

10

The assessment of the impact on the environmental components of the hydropower industry was
carried out,

10

The energy of the tides. Sea wave energy

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHO padoThI

MakcumanbHbIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Tpoxoxnoii 6amr: 13

Iloka3aTey OLHEHUBAHUA

Bajaasl

A complete description of water energy sources is given, and the share of the use of tidal or sea
wave energy in the energy sector of the country under consideration is estimated. The largest
companies that use the energy of tides or sea waves are

listed.

10

The advantages and disadvantages of using water energy are evaluated

10

The impact of the use of tidal and sea wave energy on environmental components has been
assessed

10




