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(mozrucs)

(pacmudpoBka
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOCHHSA TMCUUILIMHBI. U3y4YEHHE TEOPETUYECKUX OCHOB MCIIOJIb30BAaHUS NEPCICKTUBHBIX
TEXHOJIOTUI TMPOU3BOJACTBA D3JICKTPOIHEPTUH, MPUHIHUIOB Pa0OTBI M OOCIYXHBaHUS OOOPYJOBaHUS,
METO/I0B pacyeTa YCTaHOBOK, METOJOB OLIEHKM SHEPreTUYeCKOM M HKOHOMHMYECKOW 3((EeKTUBHOCTH
IIPUMEHEHUS OTACIIBHBIX YCTAHOBOK U CXEMHBIX PEILICHUI

3agauu AMCHMIIINHBI

- IpUOOPETEHNE TEOPETUUECKUX 3HAHUM B 00JIACTH MEPCIEKTUBHBIX YHEPIETUUECKUX

TEXHOJIOTHI;

- OCBOCHHEC HABBIKOB pacucTa U OITUMH3AIUHN ITCPCICKTUBHLIX SHEPTCTUUCCKHUX YCTAHOBOK;
- OCBOCHHEC HAaBbIKOB OLICHKH BHGPFGTH‘IGCKOI\/’I 3(1)(1)6KTI/IBHOCTI/I IIPUMCEHCHUA ICPCIIEKTHBHBIX

SHEPICTUUCCKHUX YCTAHOBOK;

- OCBOCHHEC HAaBbIKOB OLICHKH SKOHOMHUYECKOH S(l)q)eKTI/IBHOCTI/I IIPUMEHCHUSA ICPCIIEKTHUBHBIX

SHEPICTUUCCKHUX YCTAHOBOK.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
y4acTBOBaTh B IPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B cdepe
TEIIOPHEPTETUKH U
TEIIOTEXHUKH

N-4mk-1 [leMoHCTpHpYeET
3HaHUE OCHOBHBIX
HEePCIIEKTUBHBIX TEXHOJIOTHIA
DHEPIreTUKHU U MIPUMEHSET UX
JU1s1 BBIOOpa 1 000CHOBaHUS
TEXHUYECCKHUX PEIICHUI

3HATh:
- IPUHIIMITBI () YHKITHOHUPOBAHHUS
MEePCIEKTUBHBIX TEPMOJIUHAMUYECKUX
LHKJIOB JUIsl TPOU3BOJICTBA
AJIEKTPOSHEPIUU U TEIlIa Ha
OPraHUYECKOM TOILUINBE;

- TEOPETUYECKHUE OCHOBBI UCTIOJIb30BAHUS
SHEPIruM COJHIA, BETPA, PEK, IPUIUBOB,
reoTEPMaIbHON YHEPIUsl, TEILUIOBOU
SHEPrus OKeaHa.

YMETB:
- IPOBOAUTH ONTHUMH3ALMOHHBIE PACYETHI

TEIJIOBBIX CXEM MEPCIIEKTUBHBIX
JHEPreTUYECKUX KOMIUIEKCOB Ha
OpraHNYeCKOM TOILINBE;

- OLIEHUBATh YHEPreTUYECKUN ITOTCHIUAI
COJIHIIA, BETPA, MAIBIX PEK, IPUIIMBOB,
TEIJIOBOM DHEPIUU 3€MIIU U OKEaHa 110
KJIFOUYEBBIM ITapaMeTpam.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS
TEIJIOTEXHUKA

TCHJ’IOSHCpF CTHUKa H

(manee —

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme
OI1O0ID),

HanpaBneHuss nonaroroku 13.03.01

TemosHepreTrka U TEIUVIOTEXHUKA, YPOBEHb 00Opa30BaHUsL: BbICIIee 00pa3oBaHue - OaKanaBpuar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CosHe4Hasi SHepreTHKa 32 7 8 4 8 - - - - - 12 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
1.1 ConHeyHas paguarus 12 4 2 2 - - - - - 4 - [ToBTOpEHUe MaTepHaa mo pasaeny
1.2 ConHeuHas 11 2 1 4 - - - - - 4 - "ConHeyHas sHepreTuka"
TEIJIOPHEPreTHKA Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
1.3 DoTOANEKTPUYECKHE 9 2 1 2 - - - - - 4 - Nzyuenne marepuana no pazaeny "ConHeuHast
31eKTPOCTaHIUH JHEpreTHKa" MOATOTOBKA K BBHIIOJIHEHUIO
3aJaHUi Ha IPAaKTHIECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"ConHeuHas sHepreTuka"
2 PazHooOpazHbIe 50 10 5 10 - - - - - 25 - Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
HETPaJULIUOHHBIC 1 IToBTOpeHne MaTepuana 1o pasaeiy
BO300HOBIIsIEMbIE "Pa3Ho00pa3HbIe HETPAIUIINOHHBIE U
HCTOYHUKU SHEPIUH B0O300HOBJISIEMbIE HCTOYHUKH YHEPTUH"
2.1 OHeprus BeTpa 9 2 1 2 - - - - - 4 - Camocmoamenvroe usyuenue
2.2 I'mnposHepreTrka 9 2 1 2 - - - - - 4 - meopemuyueckozo mamepuana: Vzyuenue
2.3 3Heprp1;[ OKeaHa 11 2 1 2 - - - - - 6 - JOIIOJHUTEJILHOTO MaTepualia 1o pa3aeiny
2.4 [eoTepMabHast 11 2 1 2 - - - - - 6 - "PazHO00Opa3HbIe HETPAIUIINOHHBIC U
SHEpTHs BO300HOBIISIEMbIE HCTOYHUKH SHEPTUH"
2.5 OHeprust 6moMacchl 10 2 1 2 - - - - - 5 -
3 [oBbimeHue 28 6 4 6 - - - - - 12 - ITodzomoeka Kk npakmuyecKum 3aHamuam:
3¢ HEKTHBHOCTH U Wzyuenne matepuana mo paszaeny "IloBsienne
3KOJIOTMYECKON 3¢ PEKTHBHOCTH U SKOJIOTHIECKOM
6e3omacHocTH 0e301acHOCTH NPOU3BOICTBA IEKTPOIHEPTUH
IIPOM3BOJICTBA Ha TETJIOBBIX AJIEKTPHUYECKUX CTAHIHAX"
JIEKTPOIHEPTUH Ha MIOZIrOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
TETIOBBIX NPAaKTHYECKNX 3aHATHSIX

4




INEKTPUIECKUX Camocmoamenvroe usyuenue
CTaHIMAX meopemuueckoz2o manepuana: N3ydenne
3.1 BnustHue CTpyKTYpHI U 10 4 JIOTIOJTHUTEIBHOTO MaTepuana o pasjery
MapaMeTPOB TEIIOBBIX "ToBeirenue 3¢ dekTHBHOCTH U
3MEKTPUIECKUX 9KOJIOTUYECKOH 0€30MacHOCTH MPOU3BOJICTBA
craanuit (TOC) Ha JJIEKTPO’HEPTUH HA TEIIOBBIX 3JIEKTPUUECKUX
MOKa3aTelx cTaHIHAX"
3G PEKTUBHOCTH 1 H3yuenue mamepuanog 1umepamypHbix
9KOJIOTUIECKON UCIOYHUKOG:
6e30MMacHOCTH [5], 22-26
MIPOMU3BOJICTBA
AJIEKTPOIHEPTUH
3.2 [IprMeHeHHE [IUKIIOB 9 4
Ha HU3KOKHIISIIUX
TEIJIOHOCHUTEIISIX B
obecrieueHue
MIOBBIIIECHUS TEIJIOBOU
skoHOMHYHOCTH TOC
3.3 WuTerpanus cuctem 9 4
MPOU3BOJICTBA,
XpaHEHHS U
UCTIONIb30BAHUS
BOJIOPO/Ia HA TETIOBBIX
ANEKTPHUUECKUX
CTaHIMAX
4 IlepcniexTHBHEIE 34 15 IlodzomogKa K meKyuiemy KOHmMpOoio:
JHEPreTUUECKHe IToBTOpeHNe MaTepHuaa 1o pasaeiny
KOMIUIEKCHI Ha "TlepcrieKTHBHBIE SHEPTETHYECKUE KOMILJICKCHI
OpraHu4eCcKOM TOIIJIMBE Ha OpPraHUYEeCKOM TOIUTHBE"
4.1 ukinel BpaiitoHa Ha 12 5 Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
CBEPXKPUTHYECKOM N3y4yenne marepuasa 1o pasaeny
JIMOKCHJIE yTiiepoja "IlepcrieKTHBHBIC SHEPTETHYECKNE KOMILIEKCHI
4.2 Kucnopoaso- 9 4 Ha OPraHMYeCKOM TOILIMBE" MOJArOTOBKA K
TOIUIMBHBIE ITUKJIBI BBITIOJTHEHHIO 33/IaHUH HA PAKTHYECKUX
IIPOMU3BOJICTBA 3aHATHAX
JIEKTPOIHEPTUH Camocmoamenvroe usyuenue
4.3 Iuxn Kamuas 13 6 meopemuuecko20 mamepuaia: V3yuenue

JIOMOJTHUTENBHOTO MaTepHaa o paszieiny
"[lepcrieKTHBHBIE YHEPTETHUECKNE KOMIUIEKCHI
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Ha OPraHUYECKOM TOIUIHMBE"
DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 32 - 2 - - 0.5 64 335
Hroro 3a cemecTp 180.0 32 16 32 2 - 0.5 97.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Conneunas snepzemuxa

1.1. Conneunas paguanus
Ou3nYecKue OCHOBHI PAIUAIMOHHOTO TeruiooOMeHa. CONHEYHOE HM3IYYCHHE Y TOBEPXHOCTH
3emun. [lonrocpovHbie XapaKTEPUCTHKHA COTHEUHON paauanuu. Kinmumarudeckue 6a3bl TaHHBIX.

1.2. ConHeyHas TEII0HEPreTHKA

Tunel CONHEYHBIX TEIJIOIHEPTeTUYECKUX YCTAaHOBOK. Il1ockue BO3IYyIIHBIE KOJIJIEKTOPHI.
Bakyymuble KosekTopbl. @U3M4ECKHE OCHOBBI ONITUYECKOM CEIEKTUBHOCTH U BU/IbI CEJIEKTUBHBIX
MOKPBITHIA. Pacdyer paboThl BaKyyMHOTO COJHEYHOTO KOJUIEKTOpa (MomrHOCTh, motepu, KIII).
TunoBble CXEMbI COJHEYHOro OToIUIeHus. Pacuer cxembl conHeuHoro ortoruieHus (F-meton).
YCTaHOBKM C KOHIIEHTpPaTOpaMu COJIHEYHOW »sHepruu. KodppuimeHT KOHUEHTpaluuu U €ro
npeenbHble 3Ha4YeHus. Pacuer pa®oTHl COMHEYHOTrO KOJJIEKTOpA € MapadoIOMMIIMHAPUYIECKUM
KOHIIeHTpaTopoM (MomHocTh, moTepu, KII/). Buabl conneunsix snextpoctanumii (COC) um ux
XapaKTEPUCTHKN Ha TPUMEpPE pealbHBIX COBPEMEHHBIX OOBEKTOB. [IpoOieMbl 3KCIUTyaTaluu |
HEJOCTAaTKU COJTHEYHBIX TETUIODHEPTeTUUECKUX YCTAaHOBOK.

1.3. ®oTORNEKTPUYECKUE IIEKTPOCTAHIIUU

Ouznyeckue OCHOBBI PabOTHI M YCTPOHCTBO (poTo3nekTpuueckux mpeobdpazosateneit (DIII).
D¢ dexkruBHOCTH padoTsl 1 xapaktepuctuku KI1J ®OI1. dakropsl, Brusitonme Ha 3 (HEKTUBHOCTh
®OII. TlocnenoBaTenbHOE U MapauiebHOe coeauHenue OaTapeir GOI1. Cxema 37eKTpOCTaHIIUN Ha
0aze ®OII. XapakTepUCTUKN COJHEUHBIX 3JIEKTPOCTAHLUN HAa NPUMEPE pPeallbHbIX COBPEMEHHBIX
00wekToB. [pyrue chepsl npumenenust GIII. [Tpobnemsl skcmnyaranuu U Hepoctatku OO

2. PCZ3H006DCZ3Hbl€ HempaduquHHble U 80300HO6/I1eMblEe UCTNOYHUKU SHepzuu

2.1. DHeprus BeTpa

XapakTepHUCTUKH BO3JYIIHBIX T€YEHUN B aTMocdepe 3eMiu. 3aBUCUMOCTh CKOPOCTH BETpa OT
BBICOTHI U XapakTepa MecTHOCTH. Cuuta BeTpa u mikana bodopra. Craructudeckue xapakTepUCTUKU
BETPOBOM 9HEpruu, pacnpeneneHue BeiiOymna. BoszngeiicTBue BO3QyIIHOrO TOTOKAa Ha
BETPOYCTAHOBKY; TMOJbEMHAas CHUJla W Cuja comnpoTuBieHus. BOY ¢ BepTukaibHOW H
TOpU3OHTANILHOM ocsiMu BparteHus. Koncrpykuus BOY ¢ ropu3oHTanbHOM OCBIO BpallleHHS.
Pacyer mommuoctn BOVY: kosddummeHT MomHOCTM M €ro MakcumanbHoe 3HaueHue, KIIJ|
BETPOYCTAHOBKH. TUTIOBBIE CXeMbI JieKTpocHaOkeHus ¢ BOY. Xapakrepuctuku BOY Ha mpumepe
peabHBIX COBPEMEHHBIX 00BEKTOB. [Ipo0OaemMbl IKCIUTYaTalu U HefgocTaTku BOY.

2.2. T'mpposHepreTuka

Ouznyeckue MPUHIUIBI Mpeodpa3oBaHUsl PHEPTUHM MOTOKa BoAbl. OcCHOBHOE 000pyHOBaHUE
ruaposnekTpoctanmii. Mansie I'DC. Pacder momuocTH M BeIOOp ruapoTypOuubl s ['OC.
['uppaBnuyeckoe aKKyMyJUpPOBAaHUE JJIEKTPOIHEPTUU. XapaKTEPUCTUKH KPYMHBIX W MaJbIX
TUAPOITEKTPOCTAHIIMA HA TIPUMEPE PEATBHBIX COBPEMEHHBIX 00BEKTOB. [IpoOiieMbl SKCIITyaTaum
u Hegoctatku ['OC.

2.3. DHeprus okeaHa

Bunsl sHeprun okeaHa U uxX 3HepreTuueckuil noreHnuanz. OcoOeHHOCTH BOJTHOBOM YHEPreTUKU
U KOHCTPYKIMU BOJIHOBBIX dyieKTpocTaHUUN. TypOuHbl KOHCTpykuuu Yoasuica. IlpunuBHas
JHepreTuka: reorpadusi NPUIMBOB U KOHCTPYKIUH IJIEKTpOCTaHIMU. TeruioBas sHeprus okeaHa.
Cxema u npuHUUN paboThl TermaoBol okeaHndeckol anekrpocranuuu (OTOC). MupoBoii ombIT



pa3paboOTKW M HKCIUTyaTallil OOBEKTOB, MCIIONB3YIOIIMX JHEpPrut0 okeana. [IpoGiembl uX
9KCIUTyaTaIllUH.

2.4. T'eorepmainbHasi JHEPIUs

3eMiIsl Kak MCTOYHUK SHepruu. I[loHsATHE TemmepaTypHOro rpaJueHTa M KIacCU(pUKALMs
reoTepMalibHBIX paiioHOB. ['eorpadust u chepbl MpUMeHEHHs TeoTepMalbHON SHeprun. [IpUHINTIBI
W3BJICYCHUS] T€OTEpPMaAIbHON dHEPruu. OCHOBHBIE CBOMCTBA CYXHMX CKAJIBHBIX MIOPOJ U BOJAOHOCHBIX
1acToB. TUIOBBIE CXEMBl F€OTEPMalIbHBIX 3JIEKTpOCTaHIMNA. OpraHuzanus ropoJCKONH CHUCTEMBbI
TeIuIoCHaOkeHus (Ha mpumepe I. PeiikpsaBuk). Cxema WM NpUHLMIIEI pabOThl TEIIOBBIX HACOCOB.
I'eotepmanbHas sHepretuka B Poccun. Xapakrepuctuku ['EOTOC Ha npumepe peanbHbIX
COBpeMeHHBIX 00beKTOB. [Ipobsiemsl skcrryaranuu 1 Hepoctatku [ EOTOC.

2.5. DHeprus bruomacchl

ITonsTrie OHOMACCHI, €€ DKOJOIMYHOCTh U BO300HOBIAEMOCTh. IloHATHE OMOMAcCHl, €€
9KOJIOTUYHOCTL W  BO300HOBIIsIeMOCTh. KOMIIOHEHTHBIH coctaB Omomaccbl. (OCHOBHBIE
XapaKTePUCTUKH OMOMACCHI: TUIOTHOCTH, TEIIONMPOBOAHOCTh, TEIIOEMKOCTh, TEIIOTa CTOPaHHS,
TEMIIEpaTypa BOCIUIAMCHEHHs. TEXHUYECKHM W JJIEMEHTHBIM aHaim3, ¢opmyna MeHzeneesa.
CnocoObl TpeCTaBICHUs XapaKTePUCTUK TOIUIMBA. TEXHOJOTUH HCIIOJIb30BAHHUS OHOMACCHI:
CKHraHue, MUposn3, razudukamnus, copaxuBanue, ruapoin3. CHHTETHYCCKOE JKUIKOE TOILUIHBO.
[TpoGaemMbl MPOU3BOICTBA U MPUMEHEHHS OMOTOILIHBA.

3. Hosvluenue Sd)d)eKn’lMGHOCI’I’lM U DKOJIO2UYECKOU 0e30naACHOCmU I’IDOMS’GOOCWZGCZ
IJIeKMPOI3Hep2UuU Ha menioeblx 31eKmpudecCKux CmaryuAix

3.1. BiusiHue CTpYKTYphl U TapaMeTPOB TEILIOBLIX 3nekTpuueckux cranuuil (TOC) Ha
nokasarenau 3(p(HEeKTUBHOCTH U HKOJIOTHUECKONW O€3011aCHOCTH ITPOU3BOJICTBA JIEKTPOIHEPTHH

OnTumuzanus HayaldbHBIX M KOHEYHBIX IApaMETPOB HHEProycTaHOBOK. lIpomexyTouHbIH
IIEPETpPEB U IPOMEKYTOYHOE OxjaxiaeHue. Perenepanms temnorel. OCHOBHBIE HaIpaBIICHUS
COKpAIEHHUs BBIOPOCOB TOKCUYHBIX BEIIECTB U MapHUKOBBIX ra3oB Ha TOC.

3.2. [IpumeHeHre UKIOB Ha HU3KOKUISIIUX TETNIOHOCUTENAX B 00ECTieueHre TTOBBIIIICHUS
TerIoBoi 3koHoMHuYHOCTH TOC

[IpuMeHeHrHe NHMKIOB Ha HHU3KOKHUISIIMX TEIUIOHOCUTENSIX Ul YTUJIU3ALMH  TEIIOThI
ra3oTypOMHHBIX yCTaHOBOK. [IpuMeHEHHME IMKIOB Ha HU3KOKHISIINX TETUIOHOCUTENSIX IS
YTUIU3AlUNA TEIIOThl MapOTYpPOMHHBIX YCTaHOBOK. [IprMeHeHHe IMKIOB Ha HHU3KOKHUIISAIINX
TETJIOHOCUTEIISAX JJIS YTHJIM3AIMU TETJIOTHl TapOra3oBhIX YCTAaHOBOK.

3.3. MHTerpamnus cucteM MporU3BOICTBA, XPAaHEHMSI U MCIIOJIB30BaHUs BOJOPOAA HA TETIOBBIX
ANEKTPUYECKUX CTAHIUAX

CriocoObl NPOU3BOACTBA, XPAaHEHMs, TPAHCIOPTUPOBKH M HCIOJb30BaHUS BOAOPOAA Ha
TEIUIOBBIX AJIEKTpUYEeCKUX cTaHiusX. Bogoponnoe akkymymnupoBanue Ha TOC. [lapoTypOuHHBIE
YCTAHOBKHM C BOJIOPOJHBIM IeperpeBoM mnapa. ['a30TypOuMHHBIE W TMapora3oBbleé YCTaHOBKM Ha
METAaHO-BOJIOPOJHON CMECH.

4. [lepcnexmugHble 3HepeemuiecKue KOMNIEKCbl Ha OP2AHUYECKOM MONIAUBE

4.1. IHukinsl bpaiiToHa HA CBEPXKPUTHYECKOM JTUOKCHUIE YTIepoaa
Tennodusznyeckue CBOWCTBAa YIIEKUCIOTHOrO pabouero tena. [IpenmymecTBa U HEIOCTATKH
JOUOKCHUIa yrnepozla 10 CpaBHeHI/IIO Tpa)II/IIII/IOHHI)IMI/I TCIIJIOHOCUTCIISIMUA. BJ'II/I?IHI/I@ CprKTprI n



napaMeTpoOB 3aMKHYTBIX YTJICKUCIIOTHBIX Fa30Typ6I/IHHBIX OUKJIIOB HAa TCTIJIOBYIO OKOHOMHUYHOCTD.
PexoMnpeccronHblil 1uki1 bpailToHa Ha CBEpXKPUTUUYECKOM JUOKCHJIE YIJIEPOIa.

4.2. KucnopoHo-TOIIMBHBIE LUKJIbI IPOU3BOJICTBA 3JIEKTPOIHEPTUU

OHeproaphekTUBHbIE CIIOCOOBI MPOM3BOACTBA KHUCIOPOJA BBICOKOM YHCTOTHI B OOJIBLINX
oOpemax. llomy3amMKHyTBIE LHKIJIBI C KUCIOPOJHBIM COKMTAHHUEM TOIUIMBA U PELUPKYISALUEH
YIJIIEKUCIOTHOrO pabouero Tena. [lomy3aMKHYThIE IUKIIBI ¢ KUCIOPOJIHBIM C)KUTAHHEM TOIUIMBA U
PELUPKYJIALMENA BOISHOTO Tapa.

4.3. Huxa Kanuasr
OCOOEHHOCTH TEMJIOBOM CXeMbl W MpUHIMN paboThl nukia Kanuael. BousHue cTpyKTYphl U
napameTpoB Ha 3¢ dexkruBHOCTD 1MKIa Kanunel. OnbIT BHeApeHUs 1ukia KaiuHsl.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. @oTo351EKTPUYECKHE NEKTPOCTAHLINY;
2. Meronuka pacdera COJTHEYHBIX CHCTEM TeIUIOCHA0KeHus. TeruioBbie Harpy3Ku;
3. Iuxuel bpaiiToHa HAa CBEPXKPUTHYECKOM JTHOKCUIE YIIIEPOAA;
4. Dueprusi OMOMaCCHI;
5. TemnoBele IPOLECCHI B COJTHEYHBIX YCTAHOBKAX;
6. BBeieHue B COTHEUHYIO 3HEPreTUKY. bazoBble yriibl 1 KoopAuHAaThl. MHCcomsnus
HAKJIOHHOM IIOIAKH;
7. DHepreTudeckuil moreHuan. ['naposHepreTuka, reorepMainbHas JHEPIrysl, SHEPrus
OK€aHa;
8. BerposHepreTudyeckrue yCTaHOBKY;
9. KnucnopoIHO-TOIUIMBHBIE LIMKJIBI IIPOM3BOACTBA AIEKTPOIHEPIHH;
10. [TapoTypOMHHBIE YCTAaHOBKH C BOJOPOJHBIM NIEPErPEeBOM Tapa;
11. Huxn KaauHer,
12. BnusiHre CTpYKTYpbI M TApaMeTPOB TEIJIOBBIX 3eKTpruueckux cranuuii (TOC) Ha
nokasarenau 3(p(HEeKTUBHOCTH U HKOJIOTHUECKON O€3011acCHOCTH MTPOU3BOICTBA
AIIEKTPOIHEPIUH;
13. 'a3oTypOMHHBIE U TaPOra30Bble YCTAHOBKM HA METAHO-BOJIOPOIHON CMECH;
14. TlpuMeHeHne IMKIOB HAa HU3KOKHUIIALIMX TEIUIOHOCUTENSIX B 00€CTIeYeHNE OBBILICHUS
TEIIOBOM 3KOHOMUYHOCTH;
15. [IlpumeHeHne COBPEMEHHBIX MTOAX0I0B JJI1 MOAETUPOBAHUS TEIJIOBBIX CXEM
DHEPreTUUECKUX YCTAaHOBOK.

3.4. TeMbl 1a00paTOPHBIX padoT
1. i3mMepeHue TeIIoThl CropaHus TOILINBA;
2. JIByxcTaauiiHas MUPOIUTUYECKAs KOHBEPCHSI OMOMACCHI,
3. Toppeduxarus OnomMaccsr,
4. DeMeHTHBIA aHaJIu3 TOILJINBA;
5. TepmorpaBUMETPUUYECKHUN aHAIN3 OMOMACCHI.

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OOb6cyxnaeHue maTepuaiioB 1o Kericam pasaena "ComHeuHast sHepreTuka"
2. OOcyxaeHue MaTepualoB MO Keiicam paszznena "PazHooOpa3Hble HETpaJWLIMOHHBIE U
BO300OHOBJISIEMbIE HCTOYHUKU YHEPTUU"



3. OOcyxaeHne MarepuanoB M0 Keiicam paszzgena
9KOJIOTUYECKOM  0e30MacHOCTH  MPOU3BOJACTBA
AIEKTPUUYECKUX CTAHIUAX"

4. OOcyxaeHue MaTepualloB IO KelcaMm paszaena
KOMILIEKCHI HA OPIraHUYECKOM TOIUIUBE"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI

"IToBbiieHne 3(pQPeKTUBHOCTH U
ANIEKTPOIHEPTUM  HA  TEIUIOBBIX

"[lepcieKTUBHBIE HHEPTETUYECKHUE
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JCUUILIUAHEI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3arIaHUpPOBaHHBIE PE3YIbTATHl OOYYEHUS 110 TUCIUILTHHE Konpt COOTBETCTRILI C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1 23] 4

3HaTh:

TCOPETHCCKHUE OCHOBBI HCTIONB30BAHNS SHEPTHH COHIA, BETPA, PEK, PHIMBOB, | - Tedmes N KonrpomnbHast
reoTepMajIbHOM SHEPTrusl, TEIUIOBON YHEPTUs OKEaHa pabora/KM-1
MPUHIUIBI PYHKIIMOHUPOBAHHUSI IEPCIICKTUBHBIX TEPMOJIUHAMHYCCKUX ITUKIIOB V-4 N N KonTtpomnbHast
JUISI IPOU3BOJICTBA DJICKTPOIHEPTUH U TEIIJIa HA OPTaHMYECKOM TOTIITBE ’ pabora/KM-2
Ymern:

OLICHUBATE SHEPTEeTUYCCKUH MOTSHIIMAN COJTHIIA, BETPA, MAJIBIX PEK, IPUIIHBOB, V-4 + KonTtponbHast
TEIUIOBOW YHEPTUU 3€MJIM M OKEaHa 10 KIFOUEBBIM MTapaMeTpam pabora/KM-3
MIPOBOJIUTH ONTUMHU3AIMOHHBIC PACYETHI TEIJIOBBIX CXEM MEPCIIEKTHBHBIX V-4 + | Kontponbras

OHCPICTUYCCKNX KOMIIJICKCOB HA OPTaHUYCCKOM TOILJIMBEC

pabora/KM-4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanuzaiuu: KomneotepHoe 3a1aHne
1. KM-2 (KonTponbHas paboTa)

dopma peanuszanuu: [TuceMeHnHas padbota
1. KM-1 (KonTponbHas paboTa)
2. KM-3 (KonTposnbHas pabota)
3. KM-4 (KonTposbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCS IPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU 3a4€THOMN U 3K3aMEHAIIMOHHON COCTABIISIIOLIUX

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Po3a, A. Bo3oOHOBIIIeMble HICTOUHUKHU SHEPTUU. PUZUKO-TEXHUYECKHE OCHOBBHI : MEp. C aHTJI. /
A. Po3za . — Jlonronpynusriii : Uatemnekt ; M. : U3natenbckuii mom MOU, 2010 . — 704 c. - ISBN
978-5-91059-054-9 .;

2. Haddu, JI. OCHOBBI COTHEUHOM TEITIOPHEPTETHKH : [ ydeOHO-CIIPaBOYHOE PYKOBOJICTBO] : TEp. C
aurn. / 1. Jadou, V. bexkman . — lonronpyassiii : Uatennekr, 2013 . — 888 c. - ISBN 978-5-
91559-141-6 .;

3. bapanos H.H. - "HerpaauumonHbele HCTOYHUKH U METO/IbI IPeoOpa3oBaHus 3HEpruu",
W3narensctBo: "U3narensckuit jom MOU", Mocksa, 2012 - (384 c.)
http://e.lanbook.com/books/element.php?pll_id=72246;

4. TeryioBbIE M AaTOMHBIE JIEKTPUUECKUE CTAHIUU : cipaBouHuk / B. 1. Abpamos, u ap. ; O6mI.
pen. B. A. I'puropses, B. M. 3opun . — M. : Dueprousaar, 1982 . — 624 c. — (Temnosnepreruka u
TETJIOTEXHHKA) .;

5. IlpuMeHeHne NIpUKIIaJHBIX IPOTPaMMHBIX CPEACTB JUIsl PEIICHU 3a/1a4 IPOMBIIIEHHON
TEIUIOAPHEPTETHKY : yueOHoe nocodue no kypcaM "[IpuknaaHbie mporpaMMHbIe CPECTBA B
TerosHepreTuke"”, "MareMaTnueckoe MOIEIMPOBAHUE U ONTUMH3ALMUS TEMTIOIHEPTETUIECKUX
cucreM", "HHCIIEHHBIE METO/IBI MOJIETIMPOBAHUSA" U JIp. MO HAIIpaBJIEHUIO " TennosHepreTnka u
teruiorexuuka" / A. B. @emroxun, U. A. Cynranrysus, C. 1O. Kyp3anos, u ap., Hau. uccnea. yu-t
"MDBU" . - M. : U3n-Bo MDY, 2016 . — 88 c. - ISBN 978-5-7046-1704-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8176.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepannonHas cucrema cemeiicTra Linux;

4. Maitan Buneoxondepenuuu;

5. Python.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za nannbix Scopus - http://www.scopus.com
6. HanpmoHanbHast 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

7. 93BC "KoncyabsTant ctygenta' - http://www.studentlibrary.ru/

8. DunexkTponnas oudmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php

9. ITopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. ba3a oTKpbITHIX JaHHBIX MUHUCTEPCTBA TPY/Aa U colUaNbHON 3amuThl PO -

https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAapTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3utus P® -

http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
14. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

15. UudopmanunonHo-cnipaBouHas cucrema «Kongexc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

16. HaumoHanbHbIIi NOPTAJ OHJIAIH 00y4ueHns1 «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru
17. Odpuunanbublii caiT @e1epajibHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJupoOBaHUIO U

MmeTposoruu - http://protect.gost.ru/
18. OrkpbITasi ynuBepcuterckas nnpopmanunonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

19. ®enepanbublii moptan "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HAaMMCHOBAaHUE
VY4ebHble ayTUTOPUH IS XK-120, MammHHbII cepBep, KOHIULMOHEP
IIPOBEICHUS JIEKIITUOHHBIX 3ai1 UBL]
3aHATHU U TEKYLIETO
KOHTPOJIS

Y4eOHble ayAUTOpUH IS 3-407/3, CTeJIaX, CTOJ IPernoiaBareis, CTOJ, CTYI,
MIPOBEICHUS ITPAKTUYECKHUX KomnsrorepHslii MYJIbTUMEANIHBIN POEKTOP, IKPaH, AJOCKa

3ansatui, KP u KII

knacce kag. "U'THO"

MapKepHasi, KOMIIBIOTEP NIEPCOHAIbHBIN,
KOHJTUITOHED

VY4eOHble ayAUuTOpUn JIs
pOBeIeHUs 1TaOOPAaTOPHBIX

3-404/11,
KomnbrotepHslii

CTeJUIaX, CTOJ MPENoAaBarTels, CToll, CTYl,
MyJIbTUMEANMHBIN POEKTOP, KPaH, 10CKa

13




3aHSITHU

kiace kag. "UTHO"

MapKepHasi, KOMIbIOTEP MEPCOHATbHBIMN,
KOHJIULIUOHEP

VYyeOHbIC ayIUTOPUU IJIS

K-120, MammHHBIH

cepBep, KOHIUIIUOHEP

[IPOBEICHUS 3ai MBI
MPOMEKYTOUHOM
aTTeCTalNu
ITomemenus s HTB-303, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITeJIbHOU paboThI KomrnbrorepHblit MHUCHMCHHBIN, BEIITAIKA JIUIST OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUSI

3-309, Ayautopus
ka¢. "MUTHO"

CTOJ, CTYJ, Kad

[Tomernenus s XpaHEeHUs
00opynoBaHus U y4eOHOTO
WHBEHTAPS

3-318, IlomerieHue
JUTsI KHBEHTaps Kad.
HI/ITHO"

CTEJUIaX MJIsl XpaHEHUs! HHBEHTaps, CTOI,
CTYJ, mKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HGpCHCKTI/IBHBIC OQHCPICTUYCCKUC TCXHOJIOTNH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

KM-1 (KonTpoasHas pabora)
KM-2 (KonTponbHas padboTa)
KM-3 (KonTpoasHas pabora)
KM-4 (KonTponbHas paboTa)

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 CouiHeuHas 3HepreTUKa
1.1 ConneyHas paguanus + +
1.2 ConHeyHasi TETUIOPHEPTETUKA + +
1.3 DOTOINEKTPUYECKHE IITEKTPOCTAHIINHI + +
2 Pa3zHooOpa3Hble HETpaIUIIMOHHBIE U BO30OHOBIIsIEMbIE
WCTOYHUKH DHEPTUU
2.1 OHeprus BeTpa +
2.2 ['unposHepreTrka +
2.3 OHeprus okeaHa +
2.4 I'eoTepmanbHas 3HEprus +
2.5 OHeprust 6MoMacchbl +
[ToBbimenue 3(hEeKTUBHOCTU U IKOJTOTUUECKON
3 0€30I1aCHOCTH MTPOU3BOJICTBA FIEKTPOIHEPTHH HA TEIUIOBBIX
AJNIEKTPUYECKUX CTAHIIUSX
BnustHue CTpyKTYpBI M TapaMeTPOB TEIUIOBBIX
31 anexkTpuyeckux craniuil (TOC) Ha nokazarenu +
' 3¢ (HEKTUBHOCTH M SKOJIOTHUECKOM 6e30MacHOCTH
IIPOM3BOJICTBA JIEKTPOIHEPTHH
39 [TprMeHeHre UKIIOB Ha HU3KOKHUITSIIUX TETNIOHOCUTEIISAX B +

o0ecrieueHne TMOBBIIIEHNS TETUIOBONU AKOHOMUYHOCTH TOC
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WuTerparus cucteM NIpoOu3BOJICTBA, XPAHEHUS U

3.3 MCII0JIb30BaHUs BOJOPO/a Ha TEIUIOBBIX AIEKTPUYECKUX +
CTaHIHSIX
4 [TepcnieKTHBHBIE SHEPTETUYECKIE KOMIUIEKCHI Ha
OpPraHMYeCKOM TOILINBE
4.1 Luxier bpaiiToHa Ha CBEPXKPUTHYECKOM JAUOKCHIIE yriiepoia +
49 KucnopoaHo-TOMIMBHBIE IUKITBI TPOU3BOJICTBA +
' IIEKTPOIHEPTUU
4.3 Huxn Kanuasr +
Bec KM, %: | 25 25 25 25
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