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1. Hesn n 32124 AUCHUTLIUHBI

B pe3ynbraTe 0cBOCHUS TaHHOM TUCIUILIMHBI MarCTPaHT NpUOOpETaeT 3HAHUS, YMEHHUS
U HaBBIKM, 00ECIeUHBaIOIINe JOCTHKEHHE 1IeJiell OCHOBHOM 00pa3oBaTEeIbHON MPOTrpamMMbl
«ONEKTPO3HEPIeTUKA U IIEKTPOTEXHUKAY.

JlucuMmiiuHa HalleJeHa Ha [IOATOTOBKY MarucTpaHToOB K:
- IOJIFOTOBKE K HAYYHOW UM MPOU3BOJICTBEHHON AESITEIbHOCTU Yepe3 (HOpMUPOBAHHUE MOHITUN U
HaBBIKOB B  BONPOCAX DHEPrOCHAOKEHHS  CEJIbCKOXO3SIMCTBEHHBIX  IMOTpeduTeneid ¢
UCIIOJIb30BAaHUEM HETPAJULUOHHBIX HCTOUYHUKOB DJHEPrHH, 3aKOHOMEPHOCTEH pa3BUTHS
anekTpuuKau M TerIoQUKAIMU TEXHOJIOTUYECKUX IPOIECCOB, PELICHHH COBPEMEHHBIX
npoOiieM  palMOHAJIbHOI'O  WCIIOJIB30BAHMUSL  DHEPreTUYECKMX PECYypcoB M 3KOHOMHUH
OpPraHMYECKOI0 TOIJINBA;
- o0mactu sHeprocHaOXeHUsl MOTpeOUTeNneil MarucTp JOJHKEH ObITh MOATOTOBJIEH K HAYYHO-
UCCJIEIOBATENBCKOM, TPOU3BOJICTBEHHO - TEXHOJIOTMUYECKOM, OpraHU3allMOHHO-YIIPABICHYECKOMH,
a TaK)Ke SKCIEPUMEHTAIbHO-UCCIIEA0BATENbCKON U MPOEKTHO-TEXHOJIOIMUECKOH 1€ATEIbHOCTH;
- (OopMHPOBAaHUIO CUCTEMBI 3HAHWW, YMEHUH U HABBIKOB I HAYYHOT'O HCCIICAOBAHUS CHCTEM
SHEProcHa0KEeHHsI MOTpeOuTeNel MyTeM HCIOIb30BaAHM HETPAAULIMOHHON YHEPTETUKH.
- MOUCKY W aHalu3y MNpodUiIbHOW Hay4YHO-TEXHUYECKOW HH(popmanuu, HEoOXOTUMOM s
peuieHuss  KOHKPETHBIX  WHXXEHEPHBIX  3a7a4, B TOM 4YHUCJIE TPU  BBIIOJHEHUU

MCKIANCHUIITIMHAPHBIX ITPOCKTOB.

2. MecTO IMCHHUILIMHBI B CTPYKTYpPe MarucTepcKoii MporpaMmmsl

Juctummna «IIpeoOpa3oBaHne BO30OHOBISIEMBIX BHUJOB 3HEPIUH M YCTAHOBKM Ha MX
OCHOBE» OTHOCHUTCSI K CHElIMaJIbHBIM JUCIMIJIMHAM BapUaTUBHON 4acTH MPO(ecCHOHAIBHOTO
LIMKJIA, ONHpacTCs Ha JUCLUIUINHBL «OJIEKTPUYECKUE CTAHIMA U MOACTAaHLUNY,
«ONEeKTPOIHEPreTUYECKUE CUCTEMBI U ceTu», «Teopus 3IeKTPONpUBOLaY», «DIEKTpUUECKUE
MallIuHbI», ((ABTOM&THSHPOBaHHBIfI SJICKTPOIIPUBO/J TUITOBBIX IMPOU3BOACTBCHHBIX MCXaHU3MOB

N TCXHOJIOTHYCCKHUX KOMIIIICKCOB».

3. TpeGoBanus K pe3yJibTaTaM OCBOEHUS TUCIUTLIMHBI

[Tpu uzyuenun aucturummnbl «I[IpeodpasoBaHre BO3OOHOBISIEMBIX BUAOB YHEPTUU U
YCTaHOBKH Ha UX OCHOBE» (POPMUPYIOTCS CIEIYIOIINE KOMIETEHIINH:
NHauKaTopsl AOCTUKEHUS:

npogeccuoHalbHbIE:

NPOEKTHO-KOHCTPYKTOPCKAasi AeATeJbHOCTD:
- Cnoco0eH K yIpaBJIeHHUIO TEXHUYECKUMU aclleKTaMH ITPOEKTa, BKII0Yasi aHaInu3 TpeOOBaHUH,
KOHILIETIIINY pa3pabOTKH M BEIOOP TEXHOJIOTUH JUIsi TeoTepManbHOi sHepreTuku (I1K-2).

NuanKaTophl AOCTUKEHUS:
[1K-2.1. 3naeT MeTo/ 16l 3 PEKTUBHOTO aHaIM3a TPEOOBAHUH MPOEKTA Te0TePMAIbLHON YHEPTEeTHKH, COOpa U
CUCTEMAaTH3alMK JAaHHBIX O TOTPEOHOCTSIX 3aKa3yhKa U 0COOEHHOCTAX paboyeil cpebl;
[1K-2.2. YMeeT pa3zpabaTbiBaTh KOHLEHIIMY POEKTA T€OTEPMaTbHON YHEPTETUKH, SKOJIOTUIECKUX



TEXHUUYECKUX ACTIEKTOB, a TAKKE YKOHOMHYECKOM 1 SKOJIOTHYECKOH 2P PEKTUBHOCTH;

[1K-2.3. Braneet HaBbIKaM¥u IPUHATHS 000CHOBAHHBIX PEIICHUH MO BHIOOPY TEXHOJIOTHU U 000PYI0OBAHUS TSI
reoTepMalibHOM SHEPreTUKH Ha OCHOBE aHaN3a TPeOOBAHMIA MPOEKTA U C YIETOM NEePEOBON MIPAKTHKHU B
oTpaciu

4. O0beM IMCHUILIMHBI M BUAbI Y4eOHOH padoThl

Taomauna 1
Bcero Cemectp Cemectp
Buj yueOHoii padoThl qacoB/ 3a4.e]. 5 7
o0 o0 o0
KonTakTHas padoTa (Bcero) 66/1,38 33/1,38 33/1,38
B ToM umncrne:
Jlexuun 33/0,9 16/0,94 16/0,94
[pakTryeckue 3aHsATHSA 33/0,9 17/0,4 17/0,4
JlabopaTopHbIie pabOTHI
CamocrosiTesibHasi padoTa (Bcero) 150/1,5 75/1,5 75/1,5
B ToM umncrne:
Pedeparsr 50/0,5 25/0,5 25/0,5
U (unu) opyeue auowvi
CaMOCmMosmensHou pabomol:
IToAroToBKa K MPakTHYECKUM 50/0,5 25/0,5 25/0,5
3aHATHAM
TeMBl IJI1 CaMOCTOATEILHOIO 50/0,5 25/0,5 25/0,5
H3YIEHHS
Bug oTueTHOCTH 3auver/3K3aMeH 3auer JK3aMeH
BCEI'Os 216 108 108
Obmas yacax
TPYA0EMKOCTH BCEI'O B
IUCIUNIJIHHBI 3aYEeTHBIX 6 3 3
eMHAIAX

5. Conep:xanue TUCHUILIUHBI
5.1. Pa3aeinl AMCHUIIINHBI M BUALI 3AHATHH

Taoaumna 2



Yacsl Yacobl Yacbl Yacsl
Ne HaumenoBanme pasgesa
w/n AMCUHMILIHHBI 110 CeMecTpaM JIeK.3aH. np.3aH. JIeK.3aH. np.3aH.
00 (01010 (01010 0P0
Cem 6 Cem 6 Cem 7 Cem 7
Cocrosnue u
4 4 2 2
3aJauu
1 paIoOHaIBHOTO
SHEPTroCHAOKCHUS
norpedurenei
Hcnons3oBanue COMHEYHOM 2 2 2
2 2
SHEPTUU
3 Hcnons3oBaHue 3Hepruu BeTpa 5 2 2 2
Hcnonb3oBanue SHEprUn 2 3 3
4 2
MaJIbIX PeK
Hcnonp3oBanue sHeprum, 4 4 4 4
. 3aKIIOU€HHON BOnoMacce
Y OTXOJaX )KUBOTHOBOJICTBA
Hcnonb30BaHNE TETOTHI 2 4 4
6 3eMIIH 2
Bcero 16 16 17 17




5.2. JIeKIIMOHHBIE 3aHATHSHA

Taoaumna 3
Ne HaumenoBanue pasaesna
Conep:xanue paszjaeJia

n/n JTUCIHUIIINHBI

Tunel  cucTeM  MPOrPaMMHOTO  yIPaBICHUS.

TpanuuuoHHbIE 1

[ukioBoe mnporpaMMHOe yrpaBieHue. YucioBoe

1 HETPaJUIIMOHHBIE CTIOCOOBI

IIOJIYUCHHUA OHEPTHUH.

nporpaMMmHoe ynpasienue. Kinaccuduxamus cucrem

4qlry.




CoBpeMeHHbIE TEXHOJIOTUU
npeoOpa3oBaHus COJ-

He4HOU SHepruu. OCHOBHbIE
TEXHUUYECKHUE XapaKTEPUCTUKU U
rapameTpsbl TeJuo-

OHCPICTUYCCKUX YCTAHOBOK.

Oco0EHHOCTH MCIOJIb30BAHUSI COJIHEUHON SHEPTHHU
B

CeNIbCKOM  Xo3siicTBe. HayyHo 000CHOBaHHBIN
BBIOOP OCHOBHBIX [TAPaMETPOB I'eIHO-
SHEPreTUYECKUX YCTAHOBOK U  PalMOHAIBHOIO
COUCTaHUA TPpAaAUIIMOHHBIX U I'CJINO-
HEPreTUUECKUX pecypcoB. OcHOBBI
MIPOEKTUPOBAHUSI CUCTEM SHEPTrOCHAOKEHHUS C

HCITOJIb30BaHUEM COJTHEYHOM OHCPI'uu.

COBpeMeHHHe TCXHOJIOI'MH

HCITIOJIb30BAHUA DHCPIUM BETPA.

Knaccugukamus Berpo-

HHEPreTHYCCKUX YCTAHOBOK. TeXHHYECKHUE
XapaKTEPUCTUKH ¥ OCHOBHBIC TTApaMETPhI
BETPOYCTAHOBOK. MeTO/IbI Onpe/ieieH s
BBIPa0aThIBAEMOIl BETPOYCTAHOBKOM MOLII-

HOCTHU U SHCPI'UH.

OcoGenHoctu npeodbpazoBaHus U
CXEMBI HCII0JIb30Ba-

HHUA SHCPI'UH MaJIbIX PCK.

CoBpeMeHHbIE TEXHOJIOTHH UCTIOIb30BAHUS
SHEPTHH Ma-

JbIX pek. TexHuueckoe ycTpoicTBO U
ruipocuoBoe odopynoBanue mansix ['2C.
Knaccudukanms maneix '9C. Texuuueckue
xapaktepuctuku Manbsix ['9C. Momi-

HOCTh M DHEPTHsI, BeIpabaThiBaeMast

THJIPOHEPTreTUYECKON YCTaHOBKOM.

OcHoBHbBIE XapaKTCPUCTHUKU
OmomMaccel u OTX0O40B

>KUBOTHOBO/ICTBA.

CoBpemeH-

HbIE TEXHOJIOTHU UCIIOJIb30BaHU OMOMAaCChI U
OTXOJIOB ’KMBOTHOBO/ICTBA TSI SHEP-
rocHa0xeHus. MeToibl u3BJIEUEHMSI SHEPTUH,
3aKJIFOYEHHOM B GMOMaccy U OTXO/IbI
YKUBOTHOBOJICTBA. TexXHHUECKHE yCTPONUCTBA,
OCHOBHBIC XapaKTCPUCTUKHU U I1apa-

MeTpbI OMOTa30BbIX YCTAHOBOK.




CoBpeMeHHbIE TEXHOJIOTUU
WCIIOJIb30BAHUS
HU3KOIOTCHITHAILHOTO TeIlIa
3eMJIM U TPYHTOBBIX BOJI JIJIS
TEIUIO- U

XJIAOCHAOKEHUS.

OcoOeHHOCTH U OTIBIT UCIIOJIb30BAHUS
TEIJIOHACOCHBIX yCTa-

HOBOK. CX€MBbI ¥ XapaKTEPUCTUKHU TEINIOHACOCHBIX
ycTaHoBoK. HayuHno o6ocHoBaH-

HBIH BHIOOP OCHOBHBIX ITapaMETPOB TEILJIOBOTO
HAacoca ¥ 3KOHOMUU TPAJUIIMOHHBIX
SHEPreTUYECKUX pecypcoB. OCHOBBI
MPOEKTUPOBAHUS CUCTEMBI SHEPTOCHAOKEHUS C

HCIIOJIB30BAHHUEM TCINIOHACOCHBIX YCTAaHOBOK.

5.3. JIabopaTopHbIe 3aHATHS — He MPe1yCMOTPEHbI

5.4. IlpakTH4YecKHe 3aHITHSI
Taoauua 5
Ne | HammeHoBaHMe pasaesa
HaumeHoBaHue j1ad00paTOpHBIX padoT
n/n JUCIHUIIIINHBI
CocrosiHuE U 3a]1a41
1 paMOHAIBHOIO TpaguuuoHHble W HETPAJUIMOHHBIE  CIIOCOOBI
SHEeprocHadXeHus [IOJIy4E€HHUS SHEPTUH.
norpedureneit
) Hcnons3zoBanue Pacuer u BbIOOp reMO3HEPTETUYECKONW YCTAaHOBKH C
COJIHEYHOM 3HEPIUH OLICHKOW €€ TEXHUKO-DKOHOMUYECKHUX TIOKa3aTeNIEH.
Hcnonb3oBanne sHEPrun Pacuer 1 BbIOOp BETPOIHEPreTUUECKONW YCTAaHOBKH C
3
BETpa OLIEHKOH €€ TEXHUKO-D)KOHOMHUYECKHX IOKa3aTesen
Pacuer u BbIOOp Maslol TUAPOIHEPreTUUECKOH
Hcnonp30BaHne S3HEPTUU
4 YCTAaHOBKM C  OLIGHKOW TEXHUKO-IKOHOMHUYECKUX
MaJIbIX PeK
IIOKa3aTesei.
Hcnonb3oBaHue dHEpruw,
. 3aKIII0YEeHHOM B OMomacce | Pacuer u BbIOOp OMOPHEPreTHUECKOW YCTaHOBKH C
U 0TX0Jax OLIEHKOW TEXHUKO-DKOHOMHUYECKHX MTOKa3aTenen
JKUBOTHOBOJICTBA
Pacuer 1 BbIOOD TEMIOHACOCHOM YHEPTETUYECKOM
Hcnonb30BaHKEe TEMIOTHI
6 YCTAHOBKH C OIEHKOM
3eMJIU
TEXHUKO-I)KOHOMHUYECKUX TIOKAa3aTENIEH.




6. CamocTosiTesibHAasi pad0oTa CTY/IEeHTOB 1O AUCIUIJINHE

10.

6.1. Bonpocs! /151 CaMOCTOSITEJILHOTO U3yYeHH:

Cucrema sHEeprocHa0XeHHs ¢ UCIOJIb30BAaHUEM BO30OHOBIIIEMbIX HCTOYHUKOB SHEPTUU
Knaccudukanus HICTOYHUKOB SHEPTUU

Bb160p OCHOBHBIX MapamMeTpoB IeIMOIHEPTrEeTHUECKUX YCTAaHOBOK M PAllMOHAIBLHOTO
COYETaHUs TPAJULUOHHBIX U TEIIMOIHEPTETUUECKUX PECYPCOB

Bb160p OCHOBHBIX MapaMETPOB BETPOIHEPreTHUUECKUX YCTAaHOBOK M PAlMOHAIBLHOTO
COUYETaHUs TPAAULIMOHHBIX U BETPOIHEPIETUUECKUX PECYPCOB.

OCHOBBI MPOEKTUPOBAHHS CHUCTEMbI dHEPrOCHAOKEHUS C MCIIOJIB30BAaHUEM >HEPTUU
BETPOBOr'0 MOTOKA

Br160op ocnoBHBIX napameTpoB MUKpOl DC (Munul 3C) u parmoHanbHOro coueTaHus
TPaJMLIUOHHBIX U THJIPOIHEPTETUUECKUX PECYPCOB

Br160p 0CHOBHBIX apaMeTpOB OMOTa30BbIX YCTAHOBOK M PALMOHAIBHOTO COYETaHUS
TPaJULIUOHHBIX U OMOIHEPTETHUECKUX PECYPCOB

OCHOBBI TIPOEKTUPOBAHMSI CHUCTEM DHEPrOCHAOKEHHUS C HCIIOJIb30BAHUEM OJHEPIUH
OTXOJ10B )KUBOTHOBO/JICTBA 1 OMOMAacChl

BbiOOp OCHOBHBIX MapaMeTpoB TEIUIOBOTO HAacoca M HKOHOMHUHU TPATULMOHHBIX
HHEPreTUUECKUX PECYpCOB

OCHOBBl ~ NPOEKTUPOBAHMSI ~ CHCTEMBbl  HHEPrOCHAOKEHUS €  HCHOJIb30BAHHUEM
TEIJIOHACOCHBIX YCTAaHOBOK.

6.2. PexomeHnayemasi 1uTeparypa

Kmumor I'M., KmumoB A.M., HerpamuinuonHele ¥ BO300HOBIS€MbIE HCTOYHUKHU
SHEPruu JJIs TOJyYeHUs TEIUIOThl B CUCTEMaxX TeIulocHaOkeHus (Ta3oruapaTsl
€CTECTBEHHOT'0 Ta3a). YuebHo-MmeToaudeckoe nmocobue (kxura), 2016, Huxeropoackwuii
roCy/1apCTBEHHBIN apXUTEKTYypHO-CTpouTeabHbIN yHUBepcuTeT, DbC ACB.

HunukoB A.E., Teopuss um mnpakTuka NPUMEHEHHUS BO30OHOBISIEMBIX HCTOYHUKOB
sHepruu.  CucreMa  KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX  3aJaHui.  YyeOHo-

MeToudeckoe mocodue (kuura), 2016, Yausepcurer U”TMO

CrossnoB H.UA., CwmupnoB C.C., CmupnoBa A.B., Hcnonb3oBaHue BTOPHYHBIX
OHEPTOPECYpPCOB M BO30OHOBISEMBIX HCTOYHUKOB SHEPTrUU. DHEProayauT. YueOHoe

nocobue (kypc neknmii) (kaura), 2019, Cerepo-KaBkasckuii heepanbHbIid YHUBEPCUTET

7. OueHo4YHbIE CpeACcTBA



Tekymuii KOHTPOJIb 3HAHUM CTYJEHTOB.

KonTposnb 3a pe3ynbraTaMyl BBIIOIHEHHS TPAKTUYECKUX 3aHATUN OCYLIECTBIIAETCS IIyTEM
npecTaBiICHusT OPOPMIICHHBIX OTYETOB IO HMCCIEAOBAaHUSAM, TMPOBEACHHBIM HA MPEIbIIYIIHX
3ansaTuax. [locne cgauv OTYETOB MO BCEM NPAKTUYECKUM 3aHSATUSM MAaruCTpaHT MOJydaer
JIOITYCK K 3a4eTy.

N TOroBbIii KOHTPOJIB: 3a4ET.

2 cemecTp
7.1. Bonpochl K 3K3aMeH Yy 10 THCIHHUIIJIHHE
1. COBOKYHHOCTB MEPCICKTUBHBIX CHOCO6OB MOJIyUCHHUA, ICpCaaynu W HUCIOJIb30BaHUSA

SHEPIruH, KOTOPBIE PACIIPOCTPAHEHBI HE TAK IIMPOKO, KaK TPAAUIMOHHBIE.

N

. OTpacib 3HEpreTUKH, CHeHMAIU3UPYIOIIAsAcs Ha MpeoOpa30BaHUM KMHETHUYECKOW 3HEpPruu
BO3/YILLIHBIX Macc B aTMoc(epe B 3IEKTPUUECKYI0, MEXaHUYECKYIO, TEIJIOBYIO.

3. TonmnuBO M3 PacTUTENBHOTO WM >KMBOTHOTO ChIPbs, U3 NMPOIYKTOB XHU3HEIEATEIbHOCTH
OpPIraHU3MOB MJIM OPraHMYECKUX IMPOMBIIIJIEHHBIX OTXO/10B.

4. HanpaBneHue anbTepHAaTUBHOW SHEPr€TUKHU, OCHOBAHHOE HA HEMOCPEIACTBEHHOM
MCIIOJIb30BaHUU COJTHEYHOTO U3JIy4YEeHHUs ISl [TOJIyYE€HUsl SHEPTHH B KaKOM-JIH00 BUJIE.

5. Ob6nacTh X03s51MCTBEHHO-?KOHOMHMUYECKON JIESITEIbHOCTH YelIOBEKa, COBOKYITHOCTh OOJIBIIMX
€CTECTBEHHBIX U MCKYCCTBEHHBIX IMOJCHCTEM, CIyXalluX i1 IpeoOpa3oBaHUs 3HEPruu
BOJIHOTO IIOTOKA B AJIEKTPUUECKYIO SHEPTHIO.

6. HampaBiienue SHEpreTHKH, OCHOBAHHOE Ha MPOM3BOJICTBE IEKTPUIECKON SHEPTHH 33 CUET
SHEPIHUH, CO/IepIKaIleics B HEApaxX 3eMJIM, Ha F€OTePMaJIbHBIX CTAHIUIX.

7. Cnoco0 mosyyeHHs] HHEpruu IMyTEM MOUMMKH U TEepPEHAIPaBICHHUs SHEPTUU MOJIHUHM B
AIIEKTPOCETb.

8. Cunte3 Oonee TSHKENBIX aTOMHBIX siiep M3 Oosiee JIETKUX C MENbI0 MOMyYeHHUs dHEPruH,
KOTOPBII HOCUT yTIpaBJIi€MbIN XapaKTep.

9. HoBasi TeHJIeHIIMSI B SHEPTeTHKE, CBSI3aHHAsl C MPOU3BOACTBOM TEIUIOBOW U 3JIEKTPUUECKOI
SHEPIHH.

10. Otpacnb SHEpreTuKy, OCHOBAHHOE HA MCIOJIb30BAHUU BOAOPOAA B KAYECTBE CPEACTBA IS
AKKyMYJIMPOBAHUs, TPAHCIIOPTUPOBKHU U MOTPEOICHUS SJHEPTUH JTIOAbMHU.

11. VcrpoiictBo ans npeoOpa3oBaHUs KHHETHYECKOM SHEpruM BETPOBOIO TIOTOKA B
MEXaHUYECKYI0 SHEPrui0 BpAILEHUS POTOpa C MOCIEAYIOUIMM €€ MpeoOpa3oBaHHEM B
INEKTPUUYECKYIO IHEPTHIO.

12. Heckonpko BDOYVY, coOpaHHBIX B OJHOM HJIM HECKOJIBKHX MecTaX U OOBEIMHEHHBIX B

CAUHYIO CCTh.



13. Tum BeTpsHBIX NMEKTPOCTAHIINN, BETPOTCHEPATOPHI KOTOPHIX YCTAHABIMBAIOTCS Ha XOJIMax
WA BO3BBIIICHHOCTSIX.

14. Twun BETPSHBIX MIEKTPOCTAHIINN, BETPOTCHEPATOPHI KOTOPBIX YCTAHABIMBAIOTCS HA
HEOOJIBIIOM YAaJICHUH OT Oepera MOps WIM OKEeaHa.

15. Tum BeTpsIHBIX 3JCKTPOCTAHIIMIA, BETPOICHEPATOPhI KOTOPHIX yCTAHABIMBAIOTCS B MOPE,
10—60 kunomeTpoB ot OGepera.

16. [TomyueHue 3MEKTPOIHEPTHH C TOMOIIBIO (POTOITIEMEHTOB.

17. HarpeBaHue TMOBEpPXHOCTH, TIIOTJIOMIAIOIICH COJHEYHBbIC JIy4YH, W IOCIEAyIOIIee
pacripeielieHie U UCIIOJIb30BaHKE TETIa.

18. TemsoBas mMamMHa, B KOTOPOW KHMIKOE WM Ta3000pa3HOe pabouee TENO IBUKETCS B
3aMKHYTOM 00BbEME, Pa3HOBUAHOCTD JIBUTATEIISI BHEITHETO CTOPAHUSI.

19. VcerpoiictBo st coopa TteroBod 3Heprum ConHNA (TETMOYyCTaHOBKA), TEPEHOCHMOMN
BUIMMBIM CBETOM M OJIMKHUM UH(PPAKPACHBIM U3TYUCHUEM.

20. Pa3HOBHIHOCTH COJTHEYHOTO KOJUIEKTOPA, MPEAHA3HAYCH ISl TPOU3BOJICTBA TOPSUICH BOIBI
MyTéM TIOTJIONICHUS COJTHEYHOTO M3JIYYCHHS, TIPeoOpa30BaHUs €ro B TEIUIO, aKKYMYJISIIAN

H nepcaadyun HOTpC6I/ITeJ'IIO.

OO0pa3sen OmJieTa Mo IK3aMeHy:

T'PO3HEHCKHUH IT'OCYJAPCTBEHHbBIH HEDTAHOH TEXHUYECKHU YHUBEPCUTET

BUJIET Ne 5

I[I/ICHI/IHJ'II/IHa H26062330B3Hl/le B0O300HOBJISIEMBIX BUWJIOB JHEPIUU U VCTAHOBKM HA UX

OCHOBE

WNHcTuTyT _ DHepreTuku mpoduib AHII cemectp__ 2

1. VerpoiictBo Ui npeoOpa3oBaHUs KHHETUYECKOW SHEPIMHM BETPOBOTO IOTOKA B
MEXaHUYECKYI0 SHEPTHUIO BPAIEHUsI POTOPA € TMOCIEAYIOUINM €€ peo0pa3oBaHUEM B
JNEKTPUYECKYIO SHEPIHIO.

2. HoBas TeHaeHIUS B 3HEPreTHKE, CBA3aHHAs C IPOU3BOICTBOM TEIIOBON U

BHCKTqueCKOﬁ OHCPIHUHU.

YTBEPXIAIO:
« » 20 1. 3aB. kadenpoit




8. YueOHO-MeToAMUYecKoe U HHPOPMAIHOHHOE 00ecTeYyeHUe TN CIUTITTHHbI

OcHoBHas1 1UTEpaTypa

1. Knmumo I''M., KmumoB A.M., HerpamunmonHele u BO300OHOBISIEMBbIE HCTOYHUKHU
SHEPruu JJsl TOJMy4YeHUs TEIUIOThl B CHUCTeMax TeIIOCHAOXKeHUs (Ta30Truparhbl
€CTECTBEHHOT'0 Tra3a). YueOHo-MmeToandeckoe mocobue (kxura), 2016, Hmkeropoackwuii
rOCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN yHUBEpcuTeT, DbC ACB.

2. Jlunuxkos A.E., Teopus M IpakTUKa NPUMEHEHHs BO300HOBIISIEMBIX HMCTOYHHKOB
sHepruu.  CucreMa  KOMIETEHTHOCTHO-OPUEHTHPOBAHHBIX  3alaHui.  YyeOHo-
Meroandeckoe nocoodue (kuura), 2016, Yuusepcurer U'TMO.

3. Crosnos H.M.,, Cwmupuos C.C., CwmupHoBa A.B., Mcnonb3oBaHue BTOPUYHBIX
JHEPropeCypCcoB M BO30OHOBISIEMBIX HCTOYHUKOB DSHEPTrUU. DHEProayauT. YdeOHoe

nocobue (Kypc nekuwii) (kaura), 2019, Ceepo-Kapkazckuii henepanbHblii YyHUBEPCHUTET.

4. HerpaauuuOHHBIE U BO300HOBIISEMbIE HCTOUHHUKM SHEPrHU. YueOHOe mocodue (KHUra),
2019, ToMckuii TOTUTEXHUYECKUN YHUBEPCUTET.

5. IlpumeHeHne HETPaJUIMOHHBIX BO300HOBIISIEMBIX MCTOYHHKOB JHEPIMHM U TOILUINBA B
cuUcTeMax TerorazocHabkeHusi U BeHTW MU, YcaueB A.Il., Ilypaiin A.JL., Pynes
A.B., Ky3nenos C.C., YcaueBa E.IO., YuebHoe nmocobue (kuura), 2019, CaparoBckuit

rocy/1apCTBeHHbIN TexHn4Yeckuil yuuepcutetr umenu 0. A. INarapuna, 96C ACB.

JlonoiHuTEIbHAA JINTEpaTypa
1. Enmcrparos B.B.,Mcnonb3oBanue BO300HOBIAEMON SHEpTrUU. Y4eOHOE TocoOue (KHUTa),

2010, Cankr-IlerepOyprckuii nonurexuudeckuii yausepcuret [lerpa Benukoro.

2. VYipsmenko I''M., MHUKpOIPOIIECCOPHOE YIIPAaBJIEHHE YCTPOMCTBAMH MPEOOpa30OBaHHUs
ANEKTPUYECKON SHEPTUU M TMepenady dJIEeKTPOTEXHHUYECKOW HHpopManuu. YdeObHOoe mocolue
(xHura), 2016, Aii [Tu Op Meaua.

3. TloTepu >HEprUM B SNEKTPUYECKHMX CETAX M ycTaHOBKax. Maciakosa I'.B., Mutpodanos
AA.,, Yamun E.A., Hypeirun [O0.A., VYyeOnoe mnocodbue (kumra), 2018, Jlunernkuit

rocy/apCTBEHHBIN TexHU4Yeckuil yHuBepcutet, ObC ACB.

9. MaTepuajibHO-TeXHHYECKOe 00ecnevyeHne JUCIUTLTHHBI
TexHuueckue cperncTBa OOy4YEHHsT — COCPENOTOYEHBI B KOMIIBIOTEpHOU j1aboparopun Kadeapsl
O3II. Texnuueckue cpeacTBa 00yUEHUS HUCIIOJIB3YIOTCS MPU BBINOJHEHUHM CTYJEHTaAMH MPAKTUYECKUX

pabor.



ITepconajibHBIE KOMIIBIOTEPBI H KOMIIBIOTEPHbIE KJIACChI.

Ucnonp3oBanne 9BM nipeaycmarpuBaeTcs:

1. JInst oOy4yeHus U KOHTPOJISI 3aHIATHI CTYJIEHTOB IO BCEM pasjieiaM Kypca.

IIpyn Hammumu oOydarolUMX KW KOHTPOJIMPYHOIIUX IMporpaMMm OBM MoOXeT ucrosib30BaThes IpU
CaMOCTOSITEJIbHOM MpOpadOTKE CTyAEHTaMU pa3iIM4YHbIX pa3fesioB Kypca, IpU 3allluTe CTAECHTaMU
71a00paTOPHBIX U MPAKTHYECKUX PadoT.

2. Jlns 00paboOTKU M aHAIN3a ONBITHBIX JAHHBIX, IOJIyYE€HHBIX B IIPOLIECCE BBINOJIHEHMS Ja00paTOPHBIX
pabor.

3. JIns1 BBIMOJTHEHUS TPAKTUYECKUX paOOT B IMUTAIIHOHHOM HCIIOJTHEHUU.

4. 1511 BBINOJIHEHMSI PaCU€TOB B IIPOLIECCE IPOBEACHUS MPAKTUYECKUX 3aHATUH.

5. 1714 BBINOJIHEHUS pacyeTHO-TpaduIecKuX U KypCOBbIX paboT



CocraBurennb:

JoueHt kadenps
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COI'JIACOBAHO:
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