MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsaenune noarorosku/cnenuaibHocth: 13.03.01 TennodHepreTuka u TEMIOTEXHHKA
HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl . TenuioBble 3JIeKTpUYeCKHE CTAHUMHT
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HETPAAUIIMOHHBIE 1 BO3SOBHOBJISAEMBIE HCTOYHUKU SHEPTUH

Baok: Baok 1 «/Iucuuniaunbt (MoxyJam)»
Yacrp 00pa3zoBaTebLHOM
Obsi3aTenbHas
NPOrpaMmblI:
Ne qucumnIMHbI 10 yyeOHOM
A y y 51.0.22
IJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 5 cemectp - 3;
e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 108 yacos

IUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 5 cemecTp - 16 yacos;
JlabopaTopHble pa6oThI He NMpeJyCMOTPeHOo YUeOHbIM IVIAHOM
KoncyabTanun MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI
CamocrosiTesbHasi padora 5 cemecTp - 59.7 yaca;

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO YUeOHbIM IVIAHOM
WHas koHTaKkTHasi padoTa NPOBOANTCS B PAMKAX YaCOB ayAUTOPHBIX 3aHATHI

BKJIIOYas:
KonTposabHnas padora
PacuerHo-rpaduyeckas padora
IIpoMeskyTOouHast aTTecTalUsA:

3ayer ¢ oLeHKOH 5 cemectp - 0.3 yaca;
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IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu MBaHWH O.A.
[IpenonaBareinb NaerTbnratop R6e54das4-lvaninOA-00de8bart O.A. UUBanun
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens Braaenen Tapatopur AA.
06pa3OBaTeJ'IBHOI/I OporpaMMabl WpeHTuduKaTop Ra801db72-TaratorinAA-0945af7f A.A. TapaTopMH
(OIKHOCTB, ydeHast CTENEHb, y4EHOE 3BaHKE) (moanuce) (pacurpoBKa MOIMUCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3 w o CseneHva o snagensuye L3N M3K
aBeHyIOH-IHH BHHYCKaIOUleH Bnapeney Poranes H.[.
Kadepol E P — R618dcO8T-RogalevND-c9225577 H.JI. Poranes
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmucs) (pacuupoBKa IOIIUCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Meas  ocBoeHus

JUCIUTILINHDI

N3yuenue

TEOPETHUYECKUX
HETPAJMIIMOHHBIX W BO300HOBIIIEMBIX HCTOYHMKOB »Hepruu (HBUD),

OCHOB  HCIOJIb30BaHUSA
OPUHLIUIIOB paboOThl U

oOciyXuBaHUs 000PYHAOBAaHHS, METOJOB pacdyera YCTAHOBOK, METOJIOB OIEHKHA DSHEPreTUYEeCKOU H
9KOHOMHMYECKON 3()PEeKTUBHOCTH NMPUMEHEHHUs OTICJIbHBIX YCTAHOBOK M CXEMHBIX pelleHuil Ha 0ase

HBUDS.
3agaun AMCHMIIINHBI

- [Ipuobperenue TeopeTnueckux 3Hanuii B odmactu HBUD.;

- OCHOBEHME HaBBIKOB pacueTa o0opynoBanus Ha 6aze HBUD.;

- OcBOEHUE HABBIKOB OIICHKH YHEPIeTUUECKON U IKOHOMHYECKON 3(PPEKTUBHOCTH TPUMEHEHHUS
ycTaHoBOK Ha 0aze BuoB HBUD, a Taxke CXeMHBIX pelIeHHi, BKIIOYAIOIINX TaKUe YCTAaHOBKHU. ;

- ®opMupoBaHUEe 3HAHUH O TeKylieM nonoxkennn HBUD B sHeprobdanance Mupa u OTACTBHBIX
CTpaH, a TaK)Ke TEH/ICHLHUAX er0 U3MEHEHHUSL..

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa n HanmMeHoBanue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-3 Cnocoben
MIPUMEHSATD
COOTBETCTBYIOIIUHN (HU3HKO-
MaTeMaTUYECKUH armnapar,
METO/1bl aHAJIN32a U
MOJEIUPOBAHHS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIBHOTO
WCCIIEIOBAHUS IIPU
pelIeHn
npohecCHOoHaNBHBIX 3a7a4

UA-50mk-3 JemMoHCTpHpYeT
NOHUMaHHE PU3NIECKUX
SIBJICHUI U yMEEeT IPUMEHSTh
(u3HYecKue 3aKOHbBI
MEXaHHKHU, MOJICKYIIIPHOM
(HU3MKH, TEPMOTUHAMUKH,
ANIEKTPUYECTBA U MarHeTu3Ma
JUIsl pEILICHHs] THIIOBBIX 3a1a4

3HATh:
- TeopeTnyecknue OCHOBBI HCIIOIb30BAHHS
SHEPTUU BETPA, PEK, IPHINUBOB,
reoTepMaJIbHON SHEPIHsl, TEIIOBOH
JHEPTrHsl OKEaHa.;

- TeopeTnyeckne OCHOBBI HCIIOIb30BAHUS
sHepruu CosHuaA..

OIIK-4 Cnocoben
JIEMOHCTPUPOBATH
IMPUMCHCHUEC OCHOBHBIX
CHoco0OB MOJTyYeHHUS,
npeoOpa3oBaHusl,
TpaHCIIOpTa U
HCIIOJIB30BAaHUS TCIIJIOTHI B
TETIOTEXHUYECKHUX
YCTAaHOBKaxX U CUCTEMaAX

U-20rmk-4 [leMOHCTpUpPYET
IMOHMMAaHUE OCHOB
TEPMOJIMHAMUKH, OCHOBHBIX
3aKOHOB TEPMOJAMHAMUKH U
MIPUMEHSET WX JJI1 PACYeTOB
TEPMOIMHAMUYECKUX
MIPOIIECCOB, IUKIJIOB U UX
rokazaresei

3HATE:
- KoHCTpyKIIMK 1 XapaKTEepUCTUKH
TUIIOBOTO 00OPYZOBAHHUS, a TAKXKE
TUTIOBBIC CXEMHBIC PEIICHHSI,
MPUMEHSIEMBIE B COTHEUHBIX
OHEPreTHUECKUX CHCTEMax.;

- KoHcTpykinu u XxapakTepuCcTUKH
THUIIOBOTO 00OPYJOBAHHUS, a TAKKE
TUTIOBBIE CXEMHBIE PEIICHHUS,
MIPUMEHSIEMBIE B CHCTEMax
HHEProcHa0KeHUs Ha 06a3e pa3TUIHbBIX
HBUD..

YMETB:
- OLileHNBAaTh PHEPrETUUECKUN TOTEHIIUAI

BETpa, MAIBIX PEK, IPUIIMBOB, TEIJIOBOU
SHEPIUH 3€MJIM U OKEaHa I10 KJIFOUE€BBbIM
IapaMeTPaM..

OIIK-4 Coocoben
JEMOHCTPHUPOBATH
HpI/IMeHeHI/Ie OCHOBHBIX

NJ1-3ornk-4 [lemoncTpupyer
NOHUMaHHE OCHOBHBIX
3aKOHOB TEINIOMAcCOOOMEHa U

YMETh:
- BoInonHATE pacueTsl, CBS3aHHBIE C
IIPOEKTUPOBAHUEM YCTAHOBOK U CHCTEM Ha
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CHOCO0OB MOTyYEHHUS,
npeoOpa3oBaHusl,
TpaHCHOpTa U
UCTIOJIB30BaHUS TEILIOTHI B
TETUIOTEXHUYECKIX
YCTaHOBKaX M CUCTEMax

MNPUMCHACT UX IJIA pacyCTOB
9JIEMCHTOB TCINNIOTEXHHUYCCKHUX
YCTAaHOBOK U CUCTCM

6aze HBUD.;

- PaccunThIBaTh MPUXO/1 COTHEUHON
panuIK HA TIOBEPXHOCTH 3eMJITH JUIS
3aJJaHHBIX KOOPJIUHAT U TIEPUOJIOB.;

- OnpenensaTh pabouyue napameTpsl
obopynoBanus u cuctem Ha 6aze HBUD,
aHATN3UPOBATh IPPEKTUBHOCTH STUX
CHCTEM..

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOM IpodeccuoHanbHOU 00pa3oBaTenbHON nporpaMme TeruioBbie
anektpuueckue cranuuu (mamee — OIIOIN), nanpasnenuss moarotoBku 13.03.01 Temmosnepretuka u
TEIUIOTEXHHKA, YPOBEHb 0O0pa30BaHMsI: BhICIIEe 0Opa3oBaHue - OaKkagaBpHar.

TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh ba3oBbiil Kypc (UMK A7 CTYAeHTOB TexHudeckux BY30B. OcHOBBI Teopuu TEMI000MEHa,
TEXHUYECKON TEPMOINHAMUKH, TUIPOTA30IUHAMUKH.

Pe3ynbraThl 00y4eHus, MOJTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

Paznensl/TeMbl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenne 4 5 2 - - - - - - - 2 - CamocmosamensHoe usyuenue
1.1 Oo61rie BOIpocCk 4 2 - - - - - - - 2 - meopemuuecKo20 mamepuania:
BO300HOBIISIEMOI H3yuenue mamepuanos numepamypHsix
9HEPreTHKU UCHOYHUKOB:
[1], 15-35
[3], 15-43
2 CosnHeuHas SHepreTHKa 40 12 - 10 - - - - - 18 - Ilodzomoska domawnezo 3adanusn: Pemenue
2.1 ComnHevHas paguanus 14 4 - 4 - - - - - 6 - 3a/1a4 1Mo TeM XK€ TeMaM, KOTOpbIe pa30oupainch
2.2 ConneuHast 21 6 - 5 - - - - - 10 - Ha nocyeiHeM cemuHape. Lleib paboTsl -
TEMJI0IHEPTeTHKA 3aKperIeHre MPOWIEHHOTO MaTepuana u
2.3 doTodnekTpuIecKue 5 2 - 1 - - - - - 2 - MOJITOTOBKA K KOHTPOJILHOMY MEPOIPUSITHIO.
AIEKTPOCTAHIINH Camocmoamenshoe usyuenue

HeopemuiecKo20 Mamepuana:
Ilodzomoeka pacuemnvix 3adanuii: KypcoBoi
MPOEKT BBIIOIHAETCS 110 HHAUBHIYaTbHOMY
3agaHuio. B pamMkax paboTsl HEOOX0ANMO
paccunuTaTh OCHOBHBIE TTOKa3aTesn paboThI
CHCTEMBI COJTHEYHOTO TeIUIOCHA0KEHUS U
BBIOpATh ONTHUMAJIHHOE 3HAYCHHE TUIOMIAAN
KOJIJIEKTOPA AJIS 3alaHHOTO TOTpeduTess B
3a/laHHBIX ycaoBusX. KypcoBoil mpoekT
MIPeayCMaTPUBAET HOSCHUTEIBHYIO 3aIHCKY C
pacueraMu. B KoHIle MOSACHUTENBHON 3aITUCKU
00513aTeNBHO J0JDKEH HaXOJUTHCS pasJiel
"3aKiroueHue", cofeprkamui rpaduk
3a()MCHMOCTH JI0JIM TOKPBITHS TOJIOBOH
TEIUIOBOW HAarpy3KH MOTPEOUTEINS OT IIIOIIAIN
COJIHEUHOro KoJuiekropa. [lomyyeHHsle
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PE3YNBTATHI OJKHBI OBITH IPOAHANTN3UPOBAHBI
CTYZIEHTOM, TIPUYIEM ONTHMAIBHOE 3HAUCHHE
IUIOINAAN KOJIIEKTOpa SIBISETCS pe3yIbTaToM
3TOr0 aHaIN3a.

H3yuenue mamepuanoe 1umepamypHbix

UCHOYHUKOG:
[2], 21-28, 32-62, 76-96, 112-116, 141-144,

276-292
[3], 52-62
3 Pasznoo6pazasie HBUO 29 10 5 - 14 - Iloozomoeka domauinezo 3adanua: Pemenne
3.1 OHeprus BeTpa 7 2 1 - 4 - 3a71aq [0 TEM K€ TeMaM, KOTOpbIE pa30upaimnch
3.2 T'unpossepreTrka 5 2 1 - 2 - Ha rocyieiHeM ceMmuHape. Llens paboTsl -
3.3 ()Hepmg OKeaHa 5 2 1 - 2 - 3aKpCINICHUE HpOﬁI[eHHOFO Marepuaia u
3.4 [eoTepManbHast 5 2 1 - 2 - MOJTOTOBKA K KOHTPOJIEHOMY MEPOIPHSITHIO.
SHEpTHs Camocmoamenvhoe usyuenue
3.5 OHeprus 6oMacchl 7 2 1 - 4 - meopemuiecKoco mamepuana:
H3yuenue mamepuanog iumepamypnoix
UCIOYHUKOB:
[1], 144-154, 515-537, 550-595, 625-638
[3], 76-89, 90-100, 106-115, 124-144
4 CrierianbHbIE BOIPOCH 17 8 1 - 8 - CamocmoamensHoe usyuenue
BO300HOBIISIEMOH Hieopemuueckoz0 Mamepuana:
9HEPreTUKH H3yuenue mamepuanog 1umepamyprbix
4.1 AKKyMyJIHpOBaHUE 9 4 1 - 4 - UCHIOYHUKOB:
SHEPruu [3], 146-158, 169-191
4.2 Bonopoxnas 4 2 - - 2 -
SHEpreTuKa
4.3 Db dhexTuBHOCTH 4 2 - - 2 -
SHEPreTHIECKUX
KOMIUIEKCOB
3adeT ¢ OLIEHKOMI 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 16 0.3 42 17.7
Hroro 3a cemectp 108.0 32 16 0.3 59.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH MO0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenam
mucuuruinael; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Beeoenue

1.1. OGmire BOmpockl BO3OOHOBIISIEMOM SHEPTETUKU

Tunst HBUD. Ornienka noTeHxaia 3JHEPropecypcoB: BAJIOBOM, TEXHUUECKUN U DIKOHOMUYECKUI
norenman. Mecro HBUD B TommBHO-3HEpreTHyeckoM Oanance mupa. Habmronaemple TeHICHINN
Y NIPOTHO3UpYEMbIE IEpCIIeKTUBBI pa3Butust HBUD..

2. Conneunas sHep2emuKa

2.1. ConnHeynast paguanus

du3nyecKkue OCHOBBI PAAHAIIMOHHOTO TETI000OMeHa. ba3oBbie yIilbl U BBIYUCICHUE COTHEUHOM
nocTossHHOM. COJHEYHOE H3JIYYeHHE Yy TOBEpPXHOCTH 3emuH. J[oirocpodHbie XapaKTEPUCTHKU
conHeYHOU pamuanuu. KimMatudeckue 0a3bl TaHHBIX. .

2.2. ConHevHasi TeIUIOAHEPIreTUKa

Tunsl COJNHEYHBIX TEIJIOOHEPTETUYECKUX YCTAaHOBOK. Ilnockue BO3AYIIHBIE KOJIJIEKTOPBI.
Bakyymubie komiekTopsl. Ousnueckre 0OCHOBBI ONTUYECKOM CENIEKTUBHOCTH U BUJIBI CEIEKTHUBHBIX
NOKpeITH. Pacdyer paboThl BaKyyMHOTO COJHEYHOTO KOJUIEKTOpa (MourHocTh, motepu, KII).
TunoBble CXeMbl COJHEYHOTO OTomIeHus. Pacuer cxembl conHeuHoro ortoruieHus (F-meton).
YCTaHOBKM C KOHIEHTpPAaTOpaMu COJHEYHOH sHeprun. KoddduumeHT KOHIEHTpauuu H €ero
npenenbHble 3HaueHUs. Pacuer paboThl COJIHEYHOrO KOJUIEKTOpa C MapaboiOolHIMHAPUYECKUM
KOHLEeHTpaTopoM (MouHocTh, notepu, KII/). Buasl conneunsix anextpoctanuuii (COC) um ux
XapaKTepUCTUKU Ha MPUMEpPE peallbHbIX COBPEMEHHBIX 00BEKTOB. [IpoOiembl 3KCIuTyaTanmuu u
HEJ0CTaTKU COJTHEYHBIX TEIUIOAHEPIeTUUECKUX YCTAaHOBOK..

2.3. ®OTO31EKTPUUECKUE IIEKTPOCTAHIUH

®dusndeckue OCHOBBI PabOTHI (oTodNeKTpuueckux mpeodpazoBateneit (DIII). YcrpoiicTBo
OOII. DddextuBHOCTS padoThl U xapaktepuctuku KIIJI ®OII. dakropsl, BausAOmME Ha
sbdextuBrocTe OIII. [locnenoBarensHoe U mapauienbHoe coenuHeHue Oarapeit OOII. Cxema
aneKTpocTaHuuu Ha 6aze DOII. XapakTepHCTUKH COJHEUHBIX AJIEKTPOCTAHLMN Ha NpuMepe
peaIbHBIX COBpEeMEHHBIX 00beKTOB. [lpyrue cdepsl npumenenus OIII. [IpoOraemsl skcruTyaTanuu
n Hepoctatku OOII..

3. Pasznoobpasuvie HBUD

3.1. OHeprus BeTpa

XapakTepUCTUKH BO3JYIIHBIX T€UEHUH B aTMocdepe 3eMiu. 3aBUCUMOCTh CKOPOCTH BETpa OT
BBICOTHI U XapakTepa MecTHOCTH. Cuia BeTpa u mkaia bodopra. Cratuctudeckue xapakTepUCTUKH
BETPOBOM 9HEpruu, pacnpeneneHue BeiiOymna. BoszngeiicTBue BO3QyIIHOrO TOTOKa Ha
BETPOYCTAHOBKY; TMOJbEMHAas CHUJla W Ccuja comnpoTuBieHus. BOY ¢ BepTukaibHOM u
TOPU30HTAIBHOW ocsiMu BpamieHusa. Konctpykuuss BOY ¢ ropu3oHTanbHOW OCHHO BpalllCHUS.
Pacuer momHoct BDY: K0dpOUIMEHT MOIMHOCTH W ero MakcuMmanbHoe 3HadeHwe, KIIJ]
BETPOYCTAHOBKH. THUTIOBBIE CXeMBbI dJieKTpocHaOkeHus ¢ BOY. Xapakrepuctuku BOY Ha mpumepe
peabHBIX COBPEMEHHBIX 00beKTOB. [IpobiiemMsbl KCITyaTaliuu U HegoctaTku BOY..

3.2. I'maposHepreTrka

dusnuecKkue MPUHLUIBI MPeoOpa3oBaHMs SHEPrUU MOTOKa BoJbl. OCHOBHOE 00OpyHOBaHHE
ruaposnekTpoctanmii. Mansie I'DC. Pacder momuHocTH M BeIOOp ruapoTypOuubl s ['OC.
['uppaBnuyeckoe aKKyMyJIUpPOBAaHUE BJIEKTPOIHEPTUU. XapaKTEPUCTUKH KPYMHBIX U MaJbIX
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THIPOIJICKTPOCTAHITNI HA MPUMEPE PEATbHBIX COBPEMEHHBIX 00BeKTOB. [Ipo0ieMbl SKCIUTyaTanuu
u uempocrarku [ OC..

3.3. DHeprus okeaHa

Bunpsl sHeprun okeaHa U UxX 3HepreTuueckuii noreHnuais. OcoOeHHOCTH BOTHOBOM YHEPTETUKU
U KOHCTPYKIMU BOJIHOBBIX dyieKTpocTaHUud. TypOuHbl KOHCTpykuuu Yoasuica. I[lpunusnas
JHEpreTuKa: reorpadusi NPUIMBOB U KOHCTPYKIUHU IJIEKTPOCTAaHIMU. TeruioBas SHeprus OKeaHa.
Cxema W MpUHIMIN PpabOTHI TEIIOBOM okeaHuveckoi anmekTpoctanimu (OTOC). MupoBoi ombIT
pa3paboOTKW H HKCIUTyaTallil OOBEKTOB, MCIIONB3YIOIIMX JHEpPrut0 okeana. [IpoGiembl ux
JKCILTyaTaluHu. .

3.4. 'eorepmainpHas S3HEPIUs

3eMisl Kak MCTOYHUK SHepruu. I[loHsATHE TemmepaTypHOro TrpaJueHTa M KIacCUpUKALMs
reoTepMalibHBIX paiioHOB. ['eorpadust u chepbl MpUMeHEHHs Te0TepMalIbHON SHepruu. [IpHHINTIBI
W3BJICYCHUSI T€OTEpMaIbHON d3HEPruu. OCHOBHBIE CBOMCTBA CYXMX CKaJIBHBIX MOPOJ U BOJAOHOCHBIX
1acToB. TUIOBBIE CXEMBbl F€OTEPMalIbHBIX 3JIEKTPOCTaHUMNA. OpraHuzanus ropoJICKONH CHUCTEMbI
TeIuIoCHaOkeHus (Ha mpumepe I. PeiikpsaBuk). Cxema UM NpUHLIMIIEI pabOThl TEIJIOBBIX HACOCOB.
I'eotepmanbHas sHepretuka B Poccun. Xapakrepuctuku ['EOTOC Ha npumepe peanbHbIX
coBpeMeHHbIX 00beKTOB. [Ipobnems! sxcrutyatauuu u Hepoctatku [EOTOC..

3.5. DHeprusi OnomMacchl

[TonsTne OuOMacChl, €€ SKOJIOTMYHOCTh M BO30OHOBISIEMOCTb. VICTOYHMKHM OHMOMACCHI JUIs
sHepreTuueckux uened. KommoHeHTHbI coctaB Ouomacchl. (OCHOBHBIE XapaKTEPUCTHUKU
O6uomacchl: IJIOTHOCTb, TEIUIONPOBOJHOCTb, TEIJIOEMKOCTb, TEIUIOTa CrOpaHMs, TemIeparypa
BOCIJIAaMEHEHMs. TeXHHMYECKHMl W DSJIeMeHTHBIH aHamu3, ¢opmyna MenaeneeBa. CrnocoOb
IPE/CTAaBICHNUS XapaKTePUCTHK TOIUIMBA. TEXHOJOIMM MCIIOIb30BaHUS OMOMACChI: C)KUI'aHMUE,
nuponu3, razudukanus, copaxupanue, ruaponn3. CHHTETHYECKOEe KUAKOE TOIUMBO. [Tpobmembl
IPOM3BOJICTBA U IPUMEHEHHUs1 OMOTOIINBA.

4. Cneuuaﬂbnble B80NpoOCyHI 680300H0651EMOU SHepzemuKu

4.1. AKKyMyIupOBaHUE YHEPTUU

[TpoGieMbl aKKyMyJIMpPOBaHMSI 3HEPIMM B IPOMBILIUIEHHBIX MacluTabax. AKKyMyJIHpOBaHHE
TEIUIOTHI: TPeOOBaHUS K XapaKTEPUCTHKAM aKKyMYJIATOPOB. BHIbI TENJIOBBIX aKKyMYJISTOPOB,
paboune BemiecTBa U UX XapaKTepUCTUKH. [Ipumepbl KOHCTPYKLMH TEIJIOBBIX AKKyMYJISTOPOB.
AKKYMYJTUpPOBaHHE 3JIEKTPOIHEPTUH: TPEOOBaHUS K XapaKTepUCTUKAM aKKyMmyJsiTopos. [IpoGnema
AKKyMYJIUPOBaHMSI SHEpPruM U MpeoOpa3oBaHUE »BJIEKTPOIHEPrMH B Jpyrue BHIbl. Buubl
ANIEKTPOAKKYMYJIATOPOB M HX XapaKTEPUCTUKU (DJIEKTPOXUMHUYECKHE, CYMEpPKOHIAECHCATOPHI,
MeXaHUYECKUE, THPABINYECKIE U THEBMAaTUYECKHE).

4.2. BonopoaHast SHEpreTuka

Bomopon kak TOmIMBO M Kak OSHEPrOHOCUTENb. TOIUIMBHBIE B3JEMEHTHI: BHABI U
byHaaMeHTalbHble TPUHIUNBI paboThl. CkMraHue BOAOPOJA B TPAAMIIMOHHBIX HHEPreTHYECKUX
yCTaHOBKaX (KOTbL, Ta3zoBble TypOuHsl, /IBC). BogopoaHoe akkyMynupoBaHHUe..

4.3. Db (heKTHBHOCTH PHEPTETUUECKUX KOMILIEKCOB

IloHATHA LEHTPaNM30BaHHOM, pACIPENCICHHOW M aBTOHOMHOM JHepreTuku. [loHAtne
rHOpPUTHOTO  DHEPreTHdYeckoro Komiuiekca. Kpurepun >QQPEeKTUBHOCTH  dHEPreTHYECKHX
KOMIUIEKCOB (9HEpreTudeckre, 3KOHOMHUYECKHe, dKojoruueckue). [Ipobnema 5KOJOTHYHOCTH U
6e3onacioctn HBUD. IlpuHUIMOBI ONTHMHU3AalMM CcOCTaBa OOOPYHOBaHHUS U PEKUMOB PabOTHI
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SHEPreTHYecKNX KOMIUIEKCOB Ha 6aze BUD, a taxke rHOpUAHBIX SHEPreTUYECKHX KOMILIEKCOB.
Konuenmus ymHoi sHeprocetu. KoHuenuust BUpTyaabHOU IEKTPOCTAHIIHH...

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. BBeneHue B COJTHEUHYIO YJHEPIeTUKY. ba30BbIe yIJIbl U KOOPJUHATHI. ;
2. MHCcomsanumsa HaKJIOHHOM IIOIIAIKH. ;
3. MeTouika pacdera COTHEYHBIX CUCTEM TeriocHa0keHus. Temnoseie Harpy3ku. KM Nel ;
4. TemoBbIe NPOLECCH] B COJIHEYHBIX YCTAHOBKAX.;
5. TemioBble IPOLIECCHI B COJTHEUHBIX YcTaHOBKaX. KM Ne2.;
6. POTOINEKTPUUYECKUE FNEKTPOCTAHINH. BeTposHepreTnueckre yCTaHOBKH.;
7. DHepreTuveckuil moTeHnua€. [ uaposnepreTuka, 3Heprusi OMoMacchl, reoTepMaIbHas
SHEPIHsl, SHEPIrUs OKEeaHa.;
8. Axkkymynupoanue 3Heprun. KM Ne4..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAYUU O Kypcosomy npoekmy/pabome (KIIP)

1. Beslgaua UCXOTHBIX JAHHBIX Ha pacueTHoe 3anaHue. OOBSICHEHUE ITANOB U TPHUHIIUAIIOB
BBIIIOJTHECHHUS. PACUCTOr0 3aJaHus, a TAK)Ke MPHHIMIIOB HMCIIOJIB30BAHMS KIMMATHYCCKOM
0a3nl JaHHbIXx NASA.

Hnousuoyanvuvle koncyromayuy no Kypcosomy npoemy /pabome (MKKII)

1. IlpoBepka NpPOMENKYTOUHBIX pPE3YJIbTATOB PACUYETOB, a TAKXKE MOHUMAHUS U YMEHHUS
TPaKTOBATh [1OJyYEHHBIE PE3YyJIbTAThI.

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHbI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep pasznena
JTCHUTIIAHEI (B

O1eHOYHOE CPEICTBO
(T 1 HAUMEHOBAHUE)

3armiaHupOBaHHbIE PE3YAbTAaThl 00YUYEHUS 110 JUCLUILUINHE Konbt
COOTBETCTBUH C
(B COOTBETCTBUH C pa3aeiioM 1) WHIUKATOPOB 1.3.1)
1]2]3]4
3HaTth:
Teopernuecknue 0CHOBBI UCII0JIb30BaHUS d3HEPruu CosHIa. W50 + KonTtponbnas padora/Conneunas
paauanus
TeopeTnyeckre OCHOBBI UCIIOJIb30BaHUs SHEPTUHU BETPA, PEK, WJT-501mk-3 + + | o+ KonTpomnpHas padorta/Paznudnbie
MIPUIMBOB, FT€OTEPMAIBHON SHEPTHs], TEINIOBOM SHEPrusl OKEaHa. ] HBUD
KoHcTpyKIny u XapakTeprucTUKUA TUIIOBOIO 000PY/I0BaHuUs, a TAKKE KonTtponsHast pabora/Pazniansie
TUITOBBIE CXEMHBIE PENICHUS, IPUMEHSIEMbIE B CHCTEMAX N/I-20mk-4 + | + | HBUD
sHeprocHadxeHus: Ha 6aze pazmunyasix HBUD.
KoHcTpyKIny u XapakTeprucTUKUA TUIIOBOIO 000PY/I0BaHus, a TAKKE KonTtponbHas padbora/ConHeqHble
TUIIOBBIE CXEMHBIE PEIICHUS, IPUMEHIEMBIE B COJTHEUHBIX N-20nk-4 + SHEPreTUYECKUE YCTaHOBKHU
SHEPIreTUYECKUX CUCTEMAX.
YMersb:
OreHuBaTh YPHEPTrEeTUYCCKUN TTOTEHITUAT BETPA, MAJIBIX PEK, Kontponbnas padota/Paznuunbie
[IPUJIMBOB, TEIUIOBOM YHEPTUU 36MIIM U OKE€AHA I10 KIIFOUYEBbIM N-20rx-4 + HBUD
rapameTpam.
Onpenensats paboune napaMeTpsl 000pyI0BaHUS U CUCTEM Ha 0aze VT-30mc4 + KonTponbnas pabota/ConHeunbie
HBUD, ananu3upoBath 3¢ (HEKTUBHOCTh 3TUX CHCTEM. ) JSHEPreTHYECKUE YCTAHOBKHU
PaccunThiBaTh MpUXO0/ COTHEYHOM pagulliy HA TOBEPXHOCTh 3EMIIU V30114 + KonTtponbHast pabora/Conneunas
JUIS 3aJIaHHBIX KOOPAMHAT U IEPUOIOB. paauanus
BBINOSIHATE pacyeTsl, CBSI3aHHBIE C IPOEKTUPOBAHUEM YCTAHOBOK U VT-30rmc4 + + PacuetHo-Tpaduueckas pabota/Pacuer
cucreM Ha 6a3ze HBUD. ) CUCTEMBbI COJTHEUHOTO TETJIOCHAOKEHHUSI
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
5 cemecTp

Dopma peanuzanuu: 3aniuTa 3aaaHUA
1. Pacuer cucteMbl coHEeYHOTO TeruiocHa0xeHus (PacueTHo-rpaduueckas padora)

Dopma peanuzanuu: [TucemenHas padora
1. Pazmuunsie HBUD (KonTponbHas pabora)
2. Conueunas paauarnus (KontpoasHas padora)
3. ConmHeunslie 3HepreTryeckre ycraHoBku (KoHTposbpHas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyeuxoui (Cemecmp NoS)
OneHka ompenensieTcss B cOOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

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

2. Haddwu, JI. OCHOBBI COTHEYHOM TETUIOIHEPTETUKH : [ y4eOHO-CIIPAaBOYHOE PYKOBOJICTBO] : TEp. C
aurn. / 1. Jadou, V. bexkman . — lonronpyassiii : Uatennekr, 2013 . — 888 c. - ISBN 978-5-
91559-141-6 .;

3. bapanos, H. H. HerpaauiroHHble HICTOYHUKHI U METO/BI IPE0Opa30BaHMs SHEPTUH : yueOHOe
nocoOue sl By30B T0 HAMPaBIICHUIO "DIIeKTposHepreTuka’ criennaibHocTh "HeTpanuinonseie u
B0300HOBIsIeMble ncTouHukH sHeprun" / H. H. bapanos . — M. : U3narensckuit nom MOU, 2012 . —
384 c. - ISBN 978-5-383-00651-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4246.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office;

2. Windows;

3. MathCad.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/

2. ba3za nanHbIX :)KypHaJioB u3nareancrBa Elsevier - https://www.sciencedirect.com/
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3. DJIeKTpOHHBIE pecypchl H3aTeabcTBa Springer - https://link.springer.com/
4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. Dnexkrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMemeHunst Homep ayauropumn, OcHamnenue
HaAaNMMCHOBaHHUE
VY4eOHble aynuTopun B-308, Yuebnas napTa co cKaMbe, CTOJI IIperoaaBarers,
U1 IPOBEIEHUS ayauTopus TpuOyHa, T0CKa MeJIoBast, MUKPO(OH, IKpaH,

JIEKIIMOHHBIX 3aHIATUU U
TEKYIIEr0 KOHTPOJIA

JI0CKa MapKepHasi, TEXHUUYECKas anmnaparypa,
KOMIIBIOTEP N1EPCOHAIbHBIN, KOHAULIMOHED

VY4eOHble aynuTopun
JUISl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

A-302, YueOnas
ayautopus "A"

mapra co cKambei, CTOJI IpenoaBaTesis, CTyI,
JIOCKa MeJIoBas

VY4eOHble aynuTopun
IS TIPOBE/ICHHS

A-302, YuebOnas
aynuropus "A"

napTa co CKaMbeH, CTOJI TpenoaBaTesis, CTyI,
JIOCKa MeIoBas

IIPOMEKYTOUHOU
aTTeCTalluU
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSATENLHOM KommbroTepHsIii MMCHMEHHBIH, BELIAIKA IJI1 ONEXKIbI,
paboThI YUTAJIBHBIA 3471 KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,

KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTED,
KOHJTUITHOHED

ITomentenus miis
KOHCYJbTUPOBaHUSA

B-209/2, Kabuner
COTPYJIHUKOB Kad.
HTOT"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
CTOJI, CTYJI, KA A5 JOKYMEHTOB, TyMOa,
KOMIIBIOTEpHAsI CEThb C BBIXOOM B IHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTED
NIEPCOHAJIbHBIN, KOHIUIIMOHED

ITomemenus s
XpaHeHUs
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

B-417, Ilomemenue
yueOHO-
BCIIOMOTATEIILHOTO
nepconana kag. "TOT"

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTOJI, CTYII, IKad A JOKYMEHTOB, mKad Ams
XPaHCHUSA MHBCHTAPA, KOMIIBIOTCpHAsA CETh C
BbIX0/I0M B IHTEepHET, T0cKa MapKepHas,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIBIOTED
NEePCOHANIbHBIN, TPUHTEP, KOHTUITUOHED
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BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

IIpuio:xkenue A

HeTpaI[I/IHI/IOHHI)IG 1 BO30OHOBIISICMbIC HCTOUHUKHU OHCPIUHU

(Ha3BaHME AUCIUILINHBI)

S cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPHUSITHIT TEKYIIETr0 KOHTPOJS YCIIeBAEMOCTH 110 THCIUTIIHHE:
KM-1 Conneunas paauanus (KontponsHas padbora)

KM-2 Conneunsle 3HepreTudeckue ycraHoBku (KonTponbHas padora)

KM-3 Pacder cuctemsl COTHEUHOTO TeruiocHa0xkenus (PacuerHo-rpaduueckas padora)
KM-4  Paznuunasie HBUD (KoHnTposbHas padoTta)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Wunekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen pucuumuinHel KM:
pasjena Al et Henens 4 12 14 16
KM:

1 Beenenue
11 OO61re Bonpochl BO30OHOBISIEMON YHEPTETUKU +

2 ConHeyHas SHepreTuKa
2.1 ConHeyHas paauanus + +
2.2 ConHeuHas TEIIO2HEPTreTUKa + +
2.3 DOTO3NEKTPUUECKUE IIEKTPOCTAHINH +

3 Pa3znoo6pazusie HBUO
3.1 OHeprus BeTpa +
3.2 ['unposHepreTrka +
3.3 DHeprus okeaHa +
3.4 ['eoTepmanbHast SHEPTHSI +
3.5 DHeprus 6GMOMacChl +

4 CriennanpHbIe BOIIPOCH BO30OHOBIISIEMOI

SHEPTreTUKU

4.1 AKKyMyJIMpOBaHUE dHEPTUU +
4.2 Bonoponnas sHepreruka +
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4.3

D hHEeKTUBHOCTh YPHEPTETUICCKUX KOMIIJICKCOB

Bec KM, %:

25

25

30

20

14




