MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue oo6pa3oBare/ibHOl nporpammsl: LludgpoBusanus B TenjioBoii U BO300HOB/IsIeMOi JHepreTUKe
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
HETPAAUIIMOHHBIE 1 BO3SOBHOBJISAEMBIE HCTOYHUKU SHEPTUH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 06pa3oBaTeIbHOI
Obsi3aTenbHas
MPOrPaMMBblL:
Ne quCUMIUIMHBI IO y4eOHOM
Auett y y 51.0.22
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 5 cemectp - 3;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 108 yacosn

TUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 5 cemectp - 16 yacos;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA
CamocrosiTesibHasi padoTa 5 cemecTp - 59,7 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
PacueTrHo-rpaduyeckasi padora
IIpome:kyTouHasI aTTeCTAIINS:

3auer ¢ OLEHKOI 5 cemectp - 0,3 uaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ear ocBoeHus:

JTUCIUTLINHDI

N3yuenue

TEOPETHUECKUX
HETPaJUIMOHHBIX W BO300HOBIIEMBIX HCTOYHMKOB »Hepruu (HBUD),

OCHOB  HCIOJb30BaHUS
MPUHLIUIOB paboThl |

o0city’)KuBaHUsl O0OpYZOBaHUS, METOJIOB pacyeTa YCTaHOBOK, METOJOB OLIEHKHM SHEPreTHYECKOH u
IKOHOMHYECKOW 3(PPEKTUBHOCTH NPUMEHEHHSI OTAEIBHBIX YCTAHOBOK M CXEMHBIX pEIICHWH Ha 0Oase

HBUO..
3agauu AMCUMIIMHBI

- [Ipuobperenne TeopeTrnueckux 3HaHui B oosactu HBUD.;

- OcHOBEHME HAaBBIKOB pacueTa obopyaoBanus Ha 6aze HBUD.;

- OcBoeHUE HABBIKOB OIICHKU YHEPTETUYECKOM U IKOHOMUYECKOH 3(h(PEeKTUBHOCTH MPUMEHEHUS
ycTaHOBOK Ha 6a3e BuoB HBUD, a Taxke CXeMHBIX pelICHHH, BKIIOYAIOUINX TAKHE YCTAaHOBKH.;

- ®opMmupoBaHKe 3HaHUHN O TeKyieM noioxennn HBUD B sHeprodanance Mupa v OTAEIbHBIX
CTpaH, a TaK)Ke TEHACHLUAX €r0 U3MEHEHMUS. .

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHIHHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-3 Cnocoben
IPUMEHSTh
COOTBETCTBYIOIINH (pr3HKO-
MaTeMaTUYECKHUH amnmapar,
METO/IbI aHANIN3a U
MOZETHPOBAHHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHUS TIPH
peleHnn
npohecCuOoHANBHBIX 3a7a4

N -50mnk-3 demoucTpupyer
NOHUMaHKE (PU3NICCKUX
SIBIICHUH ¥ YMEET MPUMEHSTh
(bu3nvecKkre 3aKOHbI
MEXaHHUKH, MOJICKYJISIPHON
(bU3NKH, TEPMOJAMHAMUKH,
JIEKTPUIECTBA U MarHETU3MA
JUISL PELICHUS THITOBBIX 32144

3HATH:
- TeopeTnueckue OCHOBBI UCITOJIB30BAHUS
sHepruu CosHua.;

- TeopeTnueckue OCHOBBI UCITOJIB30BAHUS
SHEPrUM BETPA, PEK, IPUINBOB,
reoTepMaIbHOM HEPrus, TEIIOBOM
JHEPrus OKeaHa..

OIIK-4 Cnocoben
JICMOHCTPUPOBATH
NPUMEHEHHE OCHOBHBIX
CIOCO0OO0B MOJIyYEHUS,
npeoOpa3oBaHus,
TpaHCIIOPTa U
UCIIOJIb30BaHMSI TETIOTHI B
TCINIOTEXHUYCCKUX
YCTaHOBKaX M CUCTEMax

NJI-20nk-4 JlemoHCTpUpYET
IIOHNUMAaHHUEC OCHOB
TEPMOJTUHAMHKH, OCHOBHBIX
3aKOHOB TCPMOANHAMHKHU U
HIPUMEHSIET UX /IS PACUETOB
TEPMOANHAMHWYCCKUX
HPOLIECCOB, [IUKIIOB M UX
IOKa3aTesen

3HATh!

- KoHcTpyKIiny n XapakTepUCTUKH
TUIIOBOTO 000PYAOBAHHUS, a TAKXKE
TUIIOBBIE CXEMHBIE PELICHMS,
MPUMEHSIEMbIE B COJTHEYHBIX
DHEPreTUYECKUX CHCTEMAX.;

- KoHcTpykuny u XxapakTepucTuKH
TUIIOBOT'O 000PY/I0BaHMs, a TAKKE
TUIIOBBIE CXEMHBIE PEIICHMUS,
IIPUMEHSIEMBIE B CHCTEMAaX
HHEProcHa0KEeHUs Ha 0a3e pa3IUYHbIX
HBUD..

YMETh:

- O1eHNBaTh SHEPreTUYECKUN MOTCHIUAT
BETPA, MAIBIX PEK, IPUIIMBOB, TEIIIOBOM
SHEPIUU 3€MJIM U OKE€aHa MO KIOUYEBBIM
MapaMeTpam..

OIIK-4 Cnocoben
JIEMOHCTPHPOBATH
PUMEHEHUE OCHOBHBIX

NJI-3onk-4 JlemoHCTpUpYyeET
IIOHNUMAHHNEC OCHOBHBIX
3aKOHOB TEIIOMACCOOOMEHA U

YMETb:
- Onpenensath paboune mapameTpbl

obopynoBanus u cuctem Ha 6aze HBUD,
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CIIOCOOOB MOJTYYCHUS,
npeoOpa3oBaHus,
TpaHCIoOpTa U
HUCIIOJIB30BaHUsA TCIIJIOTHI B
TETJIOTEX HUUCCKUX
YCTaHOBKAaX M CUCTEMax

MPUMCHACT UX IJIA paCuCTOB
9JICMCHTOB TCINIOTCXHHUYCCKUX
YCTAHOBOK U CUCTCEM

aHaM3UPOBaTh 3(PPEKTUBHOCTH ITHX
CUCTEM.;

- PaccuntbiBaTh NpUxo0/1 COJIHEUHON
paauIuy Ha TOBEPXHOCTh 3€MJIU ISt
3a/IaHHBIX KOOPAMHAT U MEPUOJIOB.;

- BoInoaHsATE pacyeTsl, CBA3aHHBIC C

IIPOCKTHPOBAHUEM YCTAHOBOK U CHCTEM Ha
0aze HBUD..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW —MporpaMMe
[{udposusaiws B TEIJIOBOM U BO300HOBIIsIeMol sHepreTuke (nanee — OIIOIT), HanpaBieHus TOATOTOBKU

13.03.01 TemnosHepreTuka # TEIUIOTEXHUKA,

OakanaBpuar.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh ba3oBblil Kypc Gu3HKU A5 cTyAeHTOB TexHndeckux BY30B. OcHOBBI Teopun TEmooOMeHa,
TEXHUYECKON TEPMOIUHAMUKH, TUIPOTA30IUHAMUKH.

YpOBEHb 00pa3oBaHUs: BBICIIEE OOpa3oBaHUE -

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKoCTH paszena (B 4acax) 1Mo BHIaM y4eOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bsenenue 4 5 2 - - - - - - - 2 - Camocmoamenvroe usyuenue
11 OO61mre BOnmpock 4 2 - - - - - - - 2 - meopemuuecKoz0 mamepuana:
BO300HOBIIsIEMO H3yuenue mamepuanog 1umepamypHsix
OHEPIeTUKH UCHIOUHUKO8:
[1], 15-35
[3], 15-43
[4], 6-9
2 CoitHeUHas! SHEPTeTHKA 40 12 - 10 - - - - - 18 - Iloozomoeka domauwnezo 3adanusa: Pemenne
2.1 ComHeuHas paguanys 14 4 - 4 - - - - - 6 - 3aj1ad [0 TEM K€ TeMaM, KOTOpbIE pa30upaimnch
2.2 ConHevyHas 21 6 - 5 - - - - - 10 - Ha rocieiHeM ceMuHape. L{enb paboTsr -
TEIIOPHEPIeTHKA 3aKperuIeHHe TPOHIEHHOTO MaTepuaia u
2.3 qJOTogneKTpnquKHe 5 2 - 1 - - - - - 2 - MNOArOTOBKA K KOHTPOJIBEHOMY MEPONPHUITHIO.
3JIEKTPOCTAHIINH Camocmoamenvroe usyuenue

HeopemuuecKo20 mamepuana:
Ilodzomoeka pacuemnvix 3adanuii: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
CHCTEMBI COJTHEYHOTO TEIIOCHA0KEH S U
BBIOpPATh ONTHMAIIbHOE 3HAUEHHE TIOIIAIN
KOJUIEKTOPA JUIS 331aHHOT0 IOTPEOUTENS B
3aJJaHHBIX YCIOBUAX. KypcoBoii mpoekT
IpelycMaTpHUBaeT MOSCHUTEIBHYIO 3aIHCKY C
pacueTamu. B KOHIIE MOSCHUTEIBHOMN 3aIHCKA
00s13aTeNBHO J0JHKEH HAXOJUTHCSI pa3/ielt
"3akroueHue", comepiKaniuii rpagux
3a(CUMOCTH JIOJIM TTOKPBITHUS TOAOBOM
TEIJIOBOW HArpy3KH NOTPEOUTENS OT IJIOIAAN
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COJIHCYHOI'O KOJIJICKTOPA. HOJ'Iy‘-IeHHI)Ie
PE3YyJIbTAThI JOJKHBL OBITh poaHaIM3NPOBAHBI
CTYACHTOM, NPUYCM ONITUMAJIbBHOC 3HAYCHUEC
TUIOIIAAN KOJIJIEKTOPA ABJISIETCA PE3YIBTATOM
OTOI'0 aHajIh3a.

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

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

276-292
[3], 52-62
3 Pasnoob6paszusie HBID 29 10 - 5 - 14 - Iloozomoeka domawnezo 3adanus: Perenue
3.1 OHeprus BeTpa 7 2 - 1 - 4 - 3a7a4 0 TeM )K€ TeMaM, KOTOphIe pa30Hpainch
3.2 I'unposHepreTrka 5 2 - 1 - 2 - Ha mociieiHeM cemuHape. L{enb paboTs -
3.3 DHeprus okeaHa 5 2 - 1 - 2 - 3aKperUieHue NpOoWIEHHOTO MaTepuaia U
3.4 T'eoTepMmanbHas 5 2 - 1 - 2 - IIOJArOTOBKA K KOHTPOJIbHOMY MEPOIIPUSATHIO.
SHEprus Camocmoamenvnoe usyuenue
35 OHeprus 6HOMacChl 7 2 - 1 - 4 - meopemuiecKozo mamepuana:
H3yuenue mamepuanos iumepamypuolx
UCHOYHUKOB:
[1], 144-154, 515-537, 550-595, 625-638
[3], 76-89, 90-100, 106-115, 124-144
4 CrienabHBIE BOIIPOCHI 17 8 - 1 - 8 - CamocmosamensbHnoe usyuenue
BO300HOBIIsIEMOM HeopemuuecKko20 mamepuana:
DHEPreTUKH H3yuenue mamepuanog iumepamypnolx
4.1 AKKyMyJTHpOBaHHE 9 4 - 1 - 4 - UCHIOUHUKO8:
SHEPrUH [3], 146-158, 169-191
4.2 Bonopoanas 4 2 - - - 2 - [4], 244-255
SHEpreTuKa
4.3 A dexTuBHOCTH 4 2 - - - 2 -
OHEPICTUICCKUX
KOMIUIEKCOB
3a4er ¢ OLEHKOi 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

IIpumeuanue: Jlex — nexiun; JIab — mabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camocrosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmiit koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue

1.1. O6mue Bonpocsl BO30OHOBIAEMOM SHEPTETUKH

Tunst HBUD. Onenka noreHnuana sHEpropecypcoB: BalOBOM, TEXHUYECKUN U IKOHOMUYECKHIM
noteHiman. Mecro HBUD B TorumBHO-3HEepreTrnueckoM Oanance Mupa. Habmrogaembie TCHICHIIMHA
U IIPOrHO3UpYyEMBIe IepciekTuBbl pazsurus HBUD..

2. Conneunas snepcemuxa

2.1. ConneuHas paauanus

dusnyeckrne 0OCHOBHI PAAMAIIIOHHOTO TEII00OMeHa. ba3oBbie yriibl M BEIYMCICHUE COTHEYHON
noctosHHOW. CoOJHEYHOE H3IIyueHHE y TOBEPXHOCTH 3emuid. JloJarocpouyHble XapaKTepPUCTHKU
coHe4HOH paauanmu. KinuMaruueckue 0a3bl JaHHBIX..

2.2. ConHevHas TEII0HEPreTUKa

TuIbl CONHEYHBIX TEIUIOPHEPTeTHYECKUX YCTAHOBOK. [IOCKME BO3AYIIHBIE KOJUIEKTOPBHI.
BakyymHbie xomiekTopbl. @u3nyeckre 0OCHOBBI ONTUYECKON CEIEKTUBHOCTH U BHJIBI CEJICKTHBHBIX
HNOKpBITHH. Pacder paboThl BakyyMHOTO COJIHEYHOTO KOJUIeKTopa (MomHocTb, motepu, KILJI).
TumoBeie CXeMBI COJIHEYHOTO OTOIUIeHHWs. Pacuer cxembl comHedHoro otoruteHust (F-meton).
VCTaHOBKM C KOHLEHTPATOPaMHU COJNHEYHOH »sHepruu. Kosh¢uumeHT KOHLEHTpauuum U €ro
npesenbHble 3HaueHUsA. Pacder paboThl COMHEYHOTO KOJUIEKTOpA C MapabosIONMIMHAPHYECKUM
KOHIIEHTpaTopoM (MouHocTh, norepu, KIIJI). Bunbl conneunsix snextpocranimii (COC) n ux
XapaKTEPUCTHKN Ha TPUMeEpEe pealbHBIX COBPEMEHHBIX OO0BEKTOB. [IpoOieMbl SKCIuTyaTaliuu u
HEJIOCTaTKN COJIHEYHBIX TEIJIOPHEPIEeTUIECKUX YCTaHOBOK..

2.3. ®OTOINEKTPUUYECKHUE DIIEKTPOCTAHIIUU

dusnyeckue OCHOBBI PabOTHI (PoTOINEKTpHUecKuX mnpeodpazoBarenein (DPIII). YcrpoiicTBo
OOII. DddextuBHocTh padboThl U xapakrepuctuku KIII ®III. dakropsl, BiMsIONME HA
spdextuBHocT OIII. IlocnenoBarenbHoe U mapaienbHoe coequHenue Oarapeit OOII. Cxema
anekTpocTaHun Ha 0Oaze DOII. XapakTepuUCTUKHM COJHEUHBIX 3JEKTPOCTaHIMM Ha HpuMepe
peasbHBIX COBPEMEHHBIX 00beKTOB. Jpyrue cdepsl npumenenuss OOI1. [Ipobnemsl 3kcmyaTanuu
u HenocTatku OOII..

3. Paznoobpasuvie HBHUD

3.1. Dueprus BeTpa

XapaKTepUCTUKN BO3AYIIHBIX T€UeHUH B aTMochepe 3emin. 3aBUCHMOCTb CKOPOCTH BETpa OT
BBICOTHI U XapakTepa MecTHOCTH. Cuita BeTpa u mkana bodopra. Cratuctuueckue xapakTepucTUKU
BETPOBON OHEpruu, pacmpeneneHue Beiibymna. BoszageilicTBue BO3QymIHOTO TIOTOKa Ha
BETPOYCTAHOBKY; TMOJbEMHAasi CHJIAa M CHJa CONpoTuBiIeHUA. BOY ¢ BepTukaibHON U
TOPU30HTAIBHOM ocsiMu BpamieHus. Konctpykuus BOY ¢ ropu3oHTanbHORl OCBIO BpalleHHS.
Pacuer mommoctn BDOYVY: kosddumment MommHoOcTH M ero MakcumanbHoe 3HadeHue, KIIJI
BETPOYCTAaHOBKHU. THIIOBBIE CXeMBbI 3IeKTpocHaOxkeHus: ¢ BOY. Xapakrepuctuku BOY Ha mpumepe
peasbHbIX COBPEMEHHBIX 00BeKTOB. [Ipo0aembl FKCIuTyaTaluu U HegocTaTku BOY ..

3.2. 'mnposnepreTuka

duznyeckue MPUHIUIBI Mpeodpa3oBaHUsl dHEPIHUHM MOTOKa BojAbl. OCHOBHOE 000pyAOBaHUE
ruaposnekTpoctanuii. Mansie I'DC. Pacuer mommuoctd u BbIOOp ruapotypOunsl mist ['OC.
I'mapaBauyeckoe aKKyMyJIMPOBAaHUE JJIEKTPOIHEPIHHU. XapAKTEPUCTHKUA KPYIHBIX W MalbIX
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THJIPORJIEKTPOCTAHLIMI Ha MPUMEPE PealbHbIX COBPEMEHHBIX 00BEKTOB. [IpobiiemMbl 3KCITyaTanuu
u Henoctatku I OC..

3.3. DHeprus okeaHa

Bunpl sHEprun okeaHa u ux 3HepreTuyeckuil noreHuuan. OcoOeHHOCTH BOJHOBOM 3HEPreTHKH
U KOHCTPYKIIMM BOJIHOBBIX 3JIeKTpocTaHIMid. TypOuHbI KOHCTpykmmu Yasuica. IlpuinBHas
SHepreTuka: reorpadus NpUIMBOB U KOHCTPYKLHMHU 3J€KTpocTaHMi. TeroBas sHeprus okeaHa.
Cxema u npuHIUI paboThl TEIIOBOW okeaHmdeckol anekTpoctanuuu (OTIC). MupoBoil onsit
pa3paboTKU M HKCIUIyaTaud OOBEKTOB, MCIIOJB3YIOIIMX SHEpPrur0 okeana. [IpoGiembl ux
OKCILIyaTaluH. .

3.4. 'eoTepmanbHas 3HEPrUst

3emisi Kak HMCTOYHUK SHeprud. I[loHATHE TeMmmepaTypHOro TpaaueHTa M KIaCCU(pUKAIH
reoTepMaibHbIX pailoHOB. ['eorpadus u cepsl mpuMeHEeHUs reoTepMaibHON dHeprud. [IpuHIUIBI
U3BJICYEHUSI T€0TepMaIbHON SHEpruu. OCHOBHBIE CBOMCTBA CYXHUX CKAJIBHBIX OPOJ U BOJOHOCHBIX
1acToB. TUMOBBIE CXEMbI T€OTEPMaNbHBIX 3JIEKTPOCTaHLMM. OpraHu3amnus ropoJACKON CUCTEMBI
TeriocHa0xeHus: (Ha mpumepe . PelikpaBuk). CxemMa M NPUHIUIBI pabOTHI TEIJIOBBIX HACOCOB.
['eorepmanbHas sHepretuka B Poccun. Xapakrepuctuku ['EOTOC Ha mnpumepe peanbHBIX
COBpeMEHHBIX 00beKTOB. [Ipobnemsl skcmmyaTanuu U Hegoctatku [EOTOC..

3.5. DHeprus Ouomacchl

[TorsiTne OMOMAcchl, €e JKOJOTUYHOCTh M BO30OHOBISIEMOCTh. VICTOYHWKH OmOMacchl s
sHepreTuueckux ueieil. KommoneHTHBIH coctaB Ouomacchl. (OCHOBHBIE XapaKTEPUCTUKU
OroMaccel: IIOTHOCTb, TEIJIONPOBOJHOCTh, TEIIOEMKOCTb, TEIUIOTA CrOpaHus, TeMmIeparypa
BOoCcIUIaMeHeHUsl. TexHuueckuid W dIeMeHTHBIH aHanu3, ¢Gopmyna MenzaeneeBa. CrocoObl
MIPEJICTABICHUS] XaPAaKTEPUCTUK TOIUIMBA. TEXHOJOTHU WCIOJNb30BaHUS OWOMACCHI: CXKUTaHUE,
nupoiu3, razudukanus, coOpaxxuBanue, ruaponns. CHHTeTHYecKoe KHuaKoe TorauBo. [IpoGrembl
MIPOU3BOJICTBA U IPUMEHEHUSI OMOTOIINBA.

4. Cneuuaﬂbele 60NnpPoOChbIL 60300H0615eMO1 IHEpceNUKU

4.1. AKKyMynupoBaHU€ SHEPTUU

[TpoOnembl aKKyMyJIMpPOBAaHUS SHEPrMU B IMPOMBIIUIEHHBIX MacIITabax. AKKyMYJIHpOBaHHUE
TEIUIOTHI: TpeOOBaHMSI K XapaKTEpPUCTUKAM AaKKyMYJISTOpPOB. BHIBI TEMJIOBBIX aKKyMYJISTOpPOB,
paOouue BellecTBA U MX XapaKTepUCTUKU. [IpuMepbl KOHCTPYKIMH TEIIOBBIX aKKyMYJISTOPOB.
AKKYMYJIHpPOBaHHUE 3JIEKTPOIHEPTHH: TPEOOBAHUS K XapaKTepUCTHUKaM akKyMyJsTopoB. [IpoGnema
aKKyMYJMpPOBAaHUS DSHEPrUM U TNpeoOpa3oBaHHE »HIEKTPOIHEPTUU B Jpyrue BHUIBL. Bujsl
AIIEKTPOAKKYMYJISTOPOB M HUX XapaKTEPUCTUKU (BIEKTPOXUMUYECKUE, CYNEPKOHJIEHCATOPHI,
MeXaHUYeCKUe, TUIPaBINYeCKUEe 1 THEBMaTUYECKHE).

4.2. BogopoaHas HepreTuka

Bomopon kak TOmIMBO M Kak AHEPrOHOCHUTENb. TOMIMBHBIE JJIEMEHTBI: BHIBI H
dbyHIaMeHTallbHble MPUHLUIB paboThel. CiKUraHue BOJOPOJAA B TPAJAMIIMOHHBIX IHEPreTHUYECKHUX
yCTaHOBKax (KOTIbI, Ta3oBble TypouHsbl, [IBC). BogopoaHoe akkyMylnupoBaHHe..

4.3. DpheKTUBHOCTh IHEPTETUIECKUX KOMITJIEKCOB

IToHATHS LEHTPAIM30BAHHOM, pPACHOPEACICHHON W aBTOHOMHOM JHepreTtuku. [lonsTue
rUOpUAHOrO  BHepreTuyeckoro komiuviekca. Kpurepun 3¢G(EeKTUBHOCTH  SHEPreTUYECKUX
KOMILJIEKCOB (9HEpreTuieckue, SKOHOMHUYECKHe, dKosorndeckue). IIpobGnema 3KOIOTMUHOCTH U
6esomacHoct HBUD. [lpuHnunsl onTUMHU3aluu cocTaBa OOOPYAOBAHMS U PEXKUMOB pPabOTHI
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DHEPreTHUECKUX KOMIUIEKCOB Ha 0aze BUD, a Takke TMOPHIHBIX HHEPreTHUYECKUX KOMIUIEKCOB.
Konnenuus ymHoit s3neprocer. Konuenius BUpTyaabHOU 3JIEKTPOCTAHIIUH. .

3.3. TeMbl NPaKTHYECKUX 3aHATHH

. BBenienue B comHeuHyI0 SHEpreTUKy. ba3oBble yIiibl U KOOPAUHATHL.;

. MHCconmsALMs HaKJIOHHOM IUIOIAKY. ;

. Meromynka pacuera COJIHEUHBIX CUCTEM TertocHaOkeHus. TermoBeie Harpy3ku. KM Nel.;
. TeruioBbIe MpoOLIECCH B COJIHEYHBIX YCTAaHOBKAX.;

. TeruioBbI€ MpoLiecChl B COJHEUHBIX ycTaHOBKax. KM No2.;

. @OTORIIEKTPUUECKHE IIEKTPOCTAaHIIMU. BeTposHepreTnueckre yCTaHOBKH.;

. DHepreTuyeckuil noreHuan. ['uaposHepreTrka, SHEprusi OMOMacchl, TeoTepMaibHast
SHEPrus, SHEPIus OKeaHa.;

8. AkkymynupoBanue sHepruu. KM Ned..

NN AW

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ayoumopuwie KoHcyrbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. Bsaua MCXOAHBIX JaHHBIX Ha pacueTHoe 3amaHue. OObSICHEHHE ATAlloOB M IPHHITUIIOB
BBITIOJTHEHUS PACUYETOr0 3aJIaHUs, & TAK)KE MPHUHIUIIOB HCIIOJIB30BAHUS KIMMATUYECKOU
0asbl maHHbeIX NASA.

Hnousuodyanvhvie koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. HpOBepKa IMPOMEIKYTOYHBIX PE3YJIbTATOB PACUCTOB, a TAKXKC IIOHHMAHUSA W YMCHHSA
TPAKTOBATH IMOJIYYCHHBIC PC3YJIbTAThbI.

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekTt/ paboTa HEe MPEAyCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konpr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
1]2]3]4
3HaTh:
Teopernyeckne OCHOBBI HCIIOJIB30BAHMS YHEPTUU BETPA, PEK, V5013 + + |4 KonTponbnas pabora/Paznuunbie
IIPUIMBOB, T€0TEPMAIBHON SHEPIHsl, TEILUIOBOM YHEPrUsl OKEaHa. ) HBUD
Teopernueckue 0CHOBBI HCNIOIB30BaHUS 3Heprun ConHia. Y5013 + Kontponbnas padora/Conneunas
paauanus
KoHcTpyKInu u XapakTepuCcTUKUA TUIIOBOTO 000PyI0BaHUs, a TAKKe KonTponbnas pabora/Paznuunbie
TUIIOBBIC CXEMHBIE PEUICHUS, [IPUMEHAEMBIE B CUCTEMAX N-20r1x-4 + | + | HBUD
sHeprocHabxeHus Ha 6aze pasnuyasix HBUD.
KoHcTpyKIny u XxapakTepuCcTUKU TUIIOBOT'O 000PYI0BaHus, a TAKKe KonTtposnbHas padora/ConHeqnble
TUIIOBBIE CXEMHbIE PELICHMUS], IPUMEHSIEMbIE B COJTHEUHBIX N-20r1x-4 + SHEPreTUYECKHE YCTAHOBKU
SHEPIreTUYECKUX CUCTEMAX.
Ymersb:
OneHuBaTh SHEPreTUYECKUI MIOTEHIUA BETPA, MAJIbIX PEK, KonTtponbHast pabora/Paznnunbie
MIPUIMBOB, TETUIOBOM YHEPTUHU 36MIIM U OKEAHA 10 KIIFOUEBBIM N-20r1x-4 + HBUD
napaMeTpam.
BhInonHATE pacyeTsl, CBsI3aHHbIE ¢ TPOEKTHPOBAHUEM YCTAaHOBOK U VT-301m1c4 + + Pacuetrno-rpaduueckas pabora/Pacuer
cucreM Ha 6aze HBUD. ) CHCTEMBI COJTHEYHOT'O TETJIOCHA0KEHUS
PaccunThiBaTh MPUXO0/] COTHEYHOUW pATUIIMN HA TTOBEPXHOCTH 3eMIIH VT-30mc4 + Kontponbnas padora/ConHeunas
JUIS 3a/IaHHBIX KOOPAMHAT U IIEPUOJIOB. panuanus
Omnpenenars paboure mapameTpsl 000pyI0BaHUS U CUCTEM Ha 0aze VT-30mca + Kontponbnas padota/ConHeqHbie
HBUD, ananu3upoBath 3p(HEKTUBHOCTh ITUX CHCTEM. ) YHEPreTUYECKHE YCTAHOBKH
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. Pacder cuctemsl comHewHOTO TeruiocHabxeHus (PacueTHo-rpadudeckas pabora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Pasnmuunasie HBUD (KouTponbhas padoTa)
2. Conneunas paauarnus (KontpoasHas pabora)
3. Conneunsle sHEepreTrueckre ycraHoBku (KonTposbHas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nos)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISIOIINX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

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

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Po3a, A. Bo3oOHOBIIIeMble HICTOUHUKHU SHEPTUU. PUZUKO-TEXHUYECKHE OCHOBBHI : MEp. C aHTJI. /
A. Po3za. — lonronpymnusriii : UaTemtekt ; M. : U3patensckuit jom 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. — Jonronpyausiii : Untemnekr, 2013. — 888 ¢. — ISBN 978-5-91559-
141-6.;

3. bapanos, H. H. HerpaauirioHHble HICTOYHUKHN U METO/BI IPE0Opa30BaHMs SHEPTUH : yueOHOe
nocoOue JyIsi By30B 10 HAMPaBJIEHUIO "DIIeKTposHepreTrka’ cnenraibHocTh "HeTpanuinonseie u
B0300HOBIseMble ncTouHuKH sHeprun" / H. H. bapanos. — M. : M3narensckuit njom MOU, 2012. —
384 c. — ISBN 978-5-383-00651-1.

http://elib.mpei.ru/elib/view.php?id=4246;

4. AnxacoB A.b.- "Bo3o6HoBnsiembie nctounnku sHeprun", M3narenscto: "MOU", Mocksa, 2016
https://www.studentlibrary.ru/book/ISBN9785383011652.html.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OmeparinonHas cuctema cemerictsa Linux;

3. SmathStudio.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

2. ba3za nannbIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
3. DaeKkTpoHHBIE pecypchbl H3aaTesbeTBa Springer - https://link.springer.com/

4. baza nannbix Web of Science - http://webofscience.com/

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

6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMemeHunst Homep ayauropumn, OcHamnenue
HAHMEHOBaHHe
VYueOHbIC ayAUTOPUHN B-308, YuecOnas rapTa co CKaMbei, CTOJI IIpenogaBarelis,
JUTSI IPOBEICHUS ayIUTOpUs TpuOyHa, TOCKa MeToBasi, MUKPO(OH,

JICKUIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

MYJIbTUMEAUMHBIN POEKTOP, SIKPaH, 10CKa
MapKepHasi, TeXHUYeCKas arraparypa,
KOMIBIOTEP NMEePCOHATbHBINA, KOHAULIMOHED

VY4eOHble aynuTopun
JUISl IPOBEJICHUS
MPAaKTUYECKUX 3aHIATUH,
KP u KII

A-302, YuebOnas
aynuropus "A"

napTa co CKaMbei, CTOJI TpEeroIaBaTesis, CTYI,
JIOCKa MeIoBas

VY4eOHble aynuTopun
IS TIPOBE/ICHHS

A-302, YuebOnas
aynuropus "A"

napTa co CKaMbeH, CTOJI TIPEoIaBaTesis, CTYI,
JIOCKa MeIoBas

IIPOMEKYTOUHOU
aTTeCTalluu
ITomewmenus st HTB-303, Jlekunonnas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEJIbHOU ayIUTOpUs NMCbMEHHBIN, BEIIANKA JJIs OEXKIbI,
paboThI KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHJIUIIHOHED

ITomentenus mis
KOHCYJIbTUPOBAHUS

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

Kpecio pabouee, pabodyee MECTO COTPYAHUKA,
CTOJI, CTYJ, IKad U JOKYMEHTOB, TyMOa,
KOMITBIOTEPHAsS CETh C BBIXOJIOM B MHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTED
NIEPCOHAJBHBIN, KOHJIUITHOHED

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, IKad Ams
XPaHCHUSA MHBCHTAPA, KOMIIBIOTCpHAsA CETh C
BbIX0/I0M B IHTEepHET, TocKa MapKepHas,
MHOTO(YHKIIMOHAIbHBIN [IEHTP, KOMIIBIOTED
MIePCOHANBHBIN, MPUHTEP, KOHAUIIUOHED
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

IIpunoxenne A

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

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Conneunas paguanus (KontpoasHas pabora)

KM-2 Conneunsie 3HepreTudeckue ycraHoBku (KontponsHas paborta)

KM-3 Pacuer cuctemsl colHeUHOTO TeriocHabxenus (PacueTHo-rpaduueckas pabora)
KM-4 Paznuunsie HBUD (KontponbsHas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wnpexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen nucourmHb KM:
pasiena AT et Henenst 4 12 14 16
KM:

1 Baenenue
11 OO011re BOpockl BO3OOHOBIISIEMOW YHEPTETHUKU +

2 CouHeuHast SJHEpreTHKa
2.1 ConHeyHas paguanus + +
2.2 ConHeyHasi TETUIOPHEPTEeTUKA + +
2.3 DOTOINEKTPUIECKUE DICKTPOCTAHIIH +

3 Pasznoo6pazusie HBUD
3.1 OHeprus BeTpa +
3.2 I'maposnepreTrka +
3.3 OHeprus okeaHa +
3.4 I'eoTepManbHas 3HEpPTUs +
3.5 OHeprust 6MOMacchl +

4 CriernanpHbIE BOITPOCH BO30OHOBIISIEMOIA

HHEPIreTUKU

4.1 AKKyMYJIHpOBaHUE SHEPTUU +
4.2 Bopoponnas sneprerrka +
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4.3

O} PeKTUBHOCTD IHEPTETHUECKUX KOMILIEKCOB

Bec KM, %:

25

25

30

20

14




