MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreruyeckoe MANIHHOCTPOEHHE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: HccaenoBanne n NMPOCKTUPOBAHUEC ABTOMATU3UPOBAHHBIX
THAPABANYE€CKUX U MHEBMATUYECKUX CUCTEM, MALlIMH U arperaTos

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
I'MJI1PO- U BETPOOHEPI'ETUKA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
MJIAHY:

72 gyaca

Jlekuuu

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

HpaKTuquKne 3aHATHHA

3 cemecTp - 32 yaca;

JladopaTopHbie padoThI

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
PacuerHo-rpaduueckas padora
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

3 cemectp - 0,30 yaca;

Mocksa 2020




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu WrHaTeeB E.B.
[IpenomaBaTeiib NaerTbnratop R855ceda3-IgnatyevyYVv-8daloer) E.B. UrHaTteeB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
gggg:gs;fg?{ib}loﬁ Ceeaenun o Bnagensue L3N M3K B M
Bnageney OpaxenallBuan 5.M. T
HpOFpaMMBI VaeHTuduraTop Rid5ae6c88-OrakhelashvBM-6133e8 OaneHaH_[BI/I,]'H/I
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHy}0]_qu/'1 IItH\ Ceenennn o enagensue L3N M3K
e : Bnageney, Bonkos A.B.
BBINYCKAIOIIEH Kadeapbl * Mo - [T — R369593e0-VoIKovAV-775a725f A.B. Boakos
(IOJDKHOCTB, YUeHas CTeNeHb, y4eHOe (TToamuCH) (pacmmdpoBKka MOIIHCH)

3BaHUE)



1. HEJIN U 3AJAYU OCBOEHUSA JUCHUIIJIMHBI

Leabp ocBoeHWsl IMCHMIVIMHBI. YCBOCHHE 3HAaHMH O THUIPO- M BETPOBBIX pecypcax U HX
DHEPreTHUECKUX XapaKTEPUCTUKAX, MPHOOpETEHHWE YMEHHH M HABBIKOB I10 OIPEICICHHIO Pa3HBIX
KaTeropuil MoTeHIalla THAPO- U BETPOBBIX PECypcoB, (pOPMHUPOBAHHE 3HAHUNH O TEXHOJIOTUYECKOM
mporecce MpeoOpa3oBaHUs TUIAPO- W BETPOBOM DHEPrUM HA TCHEPUPYIOUIMX HSHEProyCTaHOBKAaX
(rumposnextpoctaniusax  (I'DC), ruapoakkymymupyrommx — snaekrpoctaniusax  ([ADC), wmanbix
ruaposnexTpoctanusax (MI'DC), BerposHepreTrdeckux ycraHoBkax (BDOYVY)), paboraromux B cucremax
SHEProcHa0KEeHUs LIEHTPATU30BAHHBIX U JEICHTPAIN30BaHHBIX MOTpeduteseil, GopMupoBaHrue 3HAHHM
10 BLIOOPY MapaMeTpPOB U COCTaBa OCHOBHOTO DHEPIETHUECKOTO 000PYAOBAHUS THIPOIHEPTETHUCCKUX U
BETPOIHEPreTUUECKUX  OOBEKTOB B  CHUCTEMaX  DJHEProcHaOXKeHUsi  LIEHTPAIM30BAaHHBIX U
JEICHTPATH30BAHHBIX TOTPEOUTENEH C YIETOM COLUATBHO-IKOIOTUYECKUX U YKOHOMUYECKUX (PAaKTOPOB.

3agauu AUCHMILINHBI

- 0011IMe 3HAHUSA O TUJIPO- U BETPOBBIX PECYpPCaxX M X XapaKTEPUCTHKAX;
- 3HAHUS 00 OCHOBHOM DHEPreTHYECKOM 000PYI0BaHUU I€HEPHUPYIONTUX dHEproycTaHoBOK (I'DC,
IF'ADC, MI'2C, BOY) 1 uX OCHOBHBIX SHEPTETUUECKHUX, SIKOHOMUYECKUX U IKOJIOTHUECKUX

XApaKTCPHUCTHKAX

- BHAHUS 06 OCHOBHBIX TCXHUYCCKUX CXEMaX UCIIOJIB30BAHUS FI/II[I)O- u BCTPOBOﬁ 3H€pFI/H/I;
- HAYYUTh IPUHUMATh U 00OOCHOBBIBATh KOHKPETHBIC TEXHHUECKUE PEILICHHS TP BEIOOpE
napametpoB ['OC, TADC, MI'OC, BDY B cuctemax HEHTPAIM30BAaHHOTO U JACIICHTPATU30BAHHOTO

BHCPFOCHa6)KeHI/I${.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHN U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAMKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

Koa n HaumMeHoBanue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-2 Crocoben
HCITOJIL30BaTh
COBPEMEHHBIC JOCTHIKEHHUSI
HayKU U IIepeOBbIC
TEXHOJIOTUH TIPH
HpOBe}IeHI/II/I Hay‘-IHO'
UCCIIEIOBATEIILCKUX PadoOT

N -1pk-2 [Ipumensier
COBPEMEHHBIE JOCTIKEHUS
HaYKHU U NepeIoBbIe
TEXHOJIOTHH (METOIbI
MaTeMaTHYeCKOro aHaJIn3a U
MOJIEJTMPOBAHUS, KIACTEPHOIO
U QYHKIIMOHAIBHO-
CTOMMOCTHOI'O aHAJIN3a,
TEOPHH PHCKOB) HA OCHOBE
MPUKJIAIHBIX TTAKETOB
peLIeHHsI TIOMCKOBBIX U
ONTUMU3AIMOHHBIX 33129 IPH
MPOBEICHUH HAyYHO-
HCCIIEI0BATENbCKUX padoT

3HATh:
- COBPEMEHHbIE 0COOEHHOCTH U METOIBI
pacueTa pa3HbIX KaTeropui oTeHITHaIa
THJIPO- ¥ BETPOBBIX PECYpPCOB, PEXKUMOB
paboThI THIPOIHEPTETUUECKUX U
BeTpodHEpreTHUeckux yctaHoBok (I'DC,
MI'DC, TADC, BDY) nns
HHEPrOCHAOKEHUS LIEHTPATU30BAHHBIX U
JIEIEHTPATM30BaHHBIX MTOTpeOUTENEH.

YMETB:
- HCII0JIb30BaTh COBPEMEHHOE

OTEYECTBEHHOE U 3apyOeKHOE
nH(pOpMaIMOHHOE 00ecrieueHue o
ONPEAECICHUIO OCHOBHBIX KaTerOpUi
MOTEHIINAJIOB THAPO- U BETPOBBIX
PECYPCOB C yUETOM COBPEMEHHBIX
COIIMANTLHBIX M 9KOJOTHYECKHX (haKTOPOB;
- ACIIOJIB30BaTh COBPEMEHHOE
OTEUYECTBEHHOE U 3apyOeKHOE
POrpaMMHOE 00eCIIeYeHUE 110 BHIOOPY
MapaMeTpoB THAPOIHEPTETUIECKUX
yctanoBok (I'9C, MI'DC, 'ADC) nns
HHEPrOCHA0KECHUS IEHTPATU30BAHHBIX U
JELEHTPATU30BaHHbBIX TOTPEOUTENEH;

- HCIIOJI30BAaTh COBPEMEHHOE




Koa u HaumeHoBaHMe Koa u HaumeHoBaHMe
KOMIICTCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OTEYECTBEHHOE U 3apyOekHOe
IIPOrpaMMHO€E 00€eCTIEUeHUE 10
OIIPE/ICTICHNIO OCHOBHBIX KaTETOpUi
MOTEHIMAJIOB BETPOBBIX PECYPCOB U
BBIOOPY MapaMeTpoB
BETPOIHEPreTUUECKUX ycTaHOBOK (BOVY) ¢
Y4ETOM COBPEMEHHBIX COIIMATBHBIX U
HKOJIOTHYECKUX (HAaKTOPOB JIs
HHEProcHA0KEHHSI ICHTPATU30BaHHBIX U
JICIICHTPAIM30BAHHBIX OTPEOUTENCH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TIPO)eCCHOHAIBHONW 00pa3oBaTeNbHOW MpOorpaMMme
HccnenoBanne u NpOEKTUPOBAHUE aBTOMATH3MPOBAHHBIX T'MAPABINYECKUX M ITHEBMATHUYECKUX CHUCTEM,
MammH u arperatoB (mamee — OIIOII), wnanpasnenuss noaroroBku 13.04.03 Duepreruueckoe
MAalIMHOCTPOCHHUE, YPOBEHb 00pa30oBaHus: BbICIIEE 00pa30BaHUE - MATUCTpaTypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

PeByJ'IBTaTBI O6y‘~IeHI/I$I, TMIOJIYYCHHBIC TPU OCBOCHHUU NHUCIUIIIINHBI, HCO6XOI[I/IMBI IIpX BBIITOJIHCHHUHU

BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTb JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHHMIIBI, 72 Jaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTaluu

Bcero uacos

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

~

8 9

10

11

12

13

14

15

I'unposnepreTuueckue
pecypcesl

W~

4

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO6.

11

I'upposnepreTuueckue
pecypcesl

4

[1], ctp. 10-27
[2], cTp. 54-87

O06o001meHHas MOZeIIb
TEXHOJIOTHYECKOTO
npouecca
npeoOpa3oBaHus
sHepruu Ha ['OC ¢
BOJIOXPaHWIIUILEM.
Hamnopueie
xapaxktepuctuku ['9C

2.1

O0001IeHHAasA MOJETD
TEXHOJIOTHIECKOTO
nporecca
npeodpa3oBaHus
sHeprun Ha I'DC ¢
BOJIOXPAHHUITUIIIEM.
Hanopusie
xapakrepuctuku [ 9C

H3V‘l8Hue Mamepuaios jiumepamypHblx
UCMOYHUKO8.

[1], ctp. 28-50; 105-120

[2], cTp. 19-23, 124-215

OCHOBHBIE COOPYKECHHS
THIpOY3a

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

3.1

OCHOBHBIE COOpYKEHUS
THIpOY3JIa

[3], ctp. 7-18
[4], cTp. 11-46
[5], ctp. 30-54

PerynupoBanue
PEYHOro CTOKa
BOJIOXPAHMWIHIIAMU

H3yuenue mamepuanos 1umepamypHslx
UCHOUYHUKO6:

[2], cTp. 23-27




I'9C

4.1

PerynupoBanue
PEYHOro CTOKa
BOJOXPaHUIUILAMU
I'2C

OCHOBHBIE THIIBI
THPOIHEPTeTUIECKUX
YCTaHOBOK

5.1

OCHOBHBIE THIIBI
THIPOIHEPTETUIECKUX
YCTaHOBOK

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[2], cTp. 246-262

OCHOBHEIE TTOJIOKCHUS
BeTpodHepreTuk (BD)

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

6.1

OCHOBHBIE TTOJIOKEHUS
BeTpo3HepreTuku (BO)

[2], ctp. 19-53, 537-575

Texauueckne cxeMbl
HCIoab30oBanus BO

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO06:

7.1

TexHuueckne cxeMbl
HCIoab30Banus BO

[3], cTp. 23-30
[4], cTp. 4775
[5], cTp. 54-74

Kateropun
BETPOIHEPreTHYECKOTO
NOTEeHIHMAA

8.1

Kareropuu
BETPOIHEPTETUUECKOTO
MIOTeHIIMAJIa

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[3], cTp. 18-23
[4], ctp. 198-291

Ponb ruapo- u
BETPOIHEPTETHKH B
COBPEMEHHOM
TOIIJIUBHO-
SHEPTEeTUIECKOM
KoMmIiekce Poccun

9.1

Ponb ruppo- u
BETPOIHEPIETUKHU B
COBPEMEHHOM
TOIUIMBHO-
3HEPreTU4EeCKOM
kommekce Poccun

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[2], ctp. 306-383

3a4eT ¢ OLEeHKOM

18.00

0.30

17.7




Bcero 3a cemecTp 72.00 - - 32 - ‘ - - ‘ - 0.30 22 ‘ 17.7

Hroro 3a cemecTp 72.00 - - 32 - - 0.30 39.7

IIpumeuanue: Jlex — nekuu; Jlab — maboparopusie padotsl; [1p — npaktuueckue 3anatusi; KITP — aynuropHbie KOHCYIBTAIIUHU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauButyanbHble KOHCYIBTAIIUH 110 KypCOBBIM IpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK MO pa3ienaM
muctuiuael; CP — camocrosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmit KoHTpob; [TA — mpomexyTroyHas
aTTecrauus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tuoposuepzemuyeckue pecypcol

1.1. 'maposHepreTudeckre pecypcehl

Bonnsie pecypcel 3emHoro mapa u Poccuu. CBoiicTBa BOJIHBIX pecypcoB. Kareropuu
INOTEHIMAJIOB  TUAPOIHEPreTUYECKUX pecypcoB. Bonomorpeburenn u  BOAONOIb30BATEINH.
OtpacneBoe M KOMIUIEKCHOE HCIOJIb30BaHUE BOJHBIX pecypcoB. Ilapamerpsl peuHOro croxa.
I'mnporpad pexu. Kpubie obecriedueHHocTH peyHoro croka (Teopernueckue M 3MIMpHUUYECKHE):
OIIpelleIIeHUe, HA3HAYEHUE, CBOMCTBA.

2. Obobwennas Mooenb mexHoa02udeckKo20 npoyecca npeobpazosanus duep2uu Ha 1 9C ¢
soooxpanunuwem. Hanopuoie xapakmepucmuxu 1 9C

2.1. O6o0u1eHHast MOIENb TEXHOJIOTMYECKOTO Mporiecca mpeodpazoBanus sHepru Ha ['DC ¢
BojoxpanmiuieM. Hanopusle xapakrepuctuku ['OC

Knaccudukanusa ['SC. Paborta BogHoro motoka. CxeMbl KOHIEHTPALMU HAmopa: IIOTUHHAS,
JepuBallMOHHas; ocoOble cxembl. (OOO00OIIEHHass MOJAEIb TEXHOJOTHYECKOro  Ipoliecca
npeoOpazoBanus sHepruu Ha pasHbix tunax ['DC. bamanc pacxonoB Boabl. bamanc HamopoB u
OocHOBHbIE ToTepu Hamopa. OcobeHHoctn Oananca Hamopa pycioBbix ['DC. Hamopubie u
SHEpreTUYecKne xapakTepucTuku pycioBoit ['DC. HanopHble U SHEpreTHUECKUE XapaKTePUCTUKH
npumiotTuHHoi I'0C.

3. Ocnosuvle COOpPYIHCEeHUA ZMOHOVS’JZCI

3.1. OcHOBHBIE COOpPYKEHUS THAPOY3JIa

CocTaB M KOMIIOHOBKA OCHOBHBIX COOPYXKEHUH Tuapoysia. IIMOTHHBI, WX Ha3HauyeHUE U
koHCTpyKuuu. 3nanuss ['DC. OcHOBHOE THIpO3HEpreTudyeckoe o0opyAOBaHUE: TYpOUHBI,
THJIPOr€HEPaTOPBl, OTCAChIBAIOIINE TPYOBI, CIUPaIbHbIE KAMEpHI.

4. Pezynuposanue peuno2o cmoka eoooxparuauuiamu I 9C

4.1. PerynupoBaHue pe4HOro CTOKa Bogoxpanunumamu '9C

Bonoxpanunuma u xapakrepuctuku 0pedoB ['DC: Ha3HaueHue, mapaMeTpbl, XapaKTePUCTUKH
BEpPXHEro M HWxkHero ObedoB. PerymupoBaHue pedHoro croka BojpoxpaHwiuiiamu ['DC: Buabl
(BOZIOX03MCTBEHHOE U BOJTHOOHEPI€TUYECKOE), IIUKI PEryINPOBAHMUSL.

5. Ocnosuvie munvi eudpoaﬂepeemuquKux YyCmarHo60K

5.1. OcHOBHBIE THIIBI THAPOIHEPTETUIECKNX YCTAHOBOK

Knaccugukaius ruiposHepreTH4eckux YCTaHOBOK. [ MIpoaKkKyMynupyroLfe 3JIeKTPOCTaHIIuU
(TADC): pexumbl paboThl, Ha3HaYeHHWE B OOBEIUHEHHOW HHEProcUCTEME, KOMIIOHOBKA H
Ha3HauYEHUE OCHOBHBIX coopyxeHud. Manas ruaposHepreruka (MI'DC) u ee 0COOEHHOCTH.
KonctpyktuBabie ocobenHocT Mukpo-I'0C.

6. Ocroesnbile noaooicenust semposnepzemuku (B2)

6.1. OcHOBHBIE NOJIOKEHUS BeTposHepreTHKH (BJ)

OcHOBHBIE TIOHATUS W OmpezeneHus BeTposHepreTuku. Ilpuponma BD u ocobennoctu ee
pa3Butusa. MHopmanroHHO-MeTOAUYECKOe O00eCredYeHne BETPOIHEPIeTUUYECKUX  PacyeToB.
BerposHepreruueckuil KaznacTp: OCHOBHBIE IIOHSATHS, COCTaB, METOJbl pacueTa OCHOBHBIX
XapaKTEPUCTHK.



7. Texnuueckue cxemui ucnonvzosanus B9

7.1. TexHuueckue cxeMbl UCIIOJIb30BaHus BO

Knaccugukanus BerposHepreTuueckux ycrtaHoBok (BDY). OcHoBHble KoHCTpykuumu BOYVY.
BOVY ¢ ropu3oHTalbHOW M BEPTUKAIBHOM OCBIO BpalEHUS: IPUHIUI paOOThI, Ha3HAYCHHE
OCHOBHBIX KOMIIOHEHTOB; IMPEUMYIIECTBA W HEJOCTATKU. DHEPreTUYECKHUE XaPaKTEPUCTHUKU U
nokaszartenu BOY, a Takke MeTo/bl UX pacyera.

8. Kamezopuu eemposnepeemuuecko2o nomenyuania

8.1. Kareropuu BeTpO3HEPreTUUECKOro MoTeHIaNa
Kareropuu BeTpoIHEpPreTMUECKOro MOTEHIHAA. DHEPreTUYECKUE XapaKTEPUCTUKU BETpa:
MOIIHOCTb U 3Heprusa. Merojibl pacueta kareropuii BOII.

9. Posb 2u0po- u eempodnepzemurki, 8 CO8PEMEHHOM MONIUBHO-IHEP2EeMULECKOM KOMNACKCE
Poccuu

9.1. Ponb ruapo- ¥ BETPOIHEPTETHUKU B COBPEMEHHOM TOIUIMBHO-YHEPT€TUIECKOM KOMILIEKCE
Poccuu

CoBpemensbiii  TommuBHO-3Hepreruueckuii kommieke (TOK) Poccun. BozobHoBnsiembie
UCTOYHUKHU SHEPIUHU: ONpesieneHus, Kiaccupukanus, ceoiictsa, mecto B TOK Poccun. Ilonstus o6
PHEepreTudecKkoil cucreme. ['padmku Harpy3Kd W MHTETPAIbHBIE KpUBBIE Harpy3ku. Poib
THJIPOHEPIeTUYECKUX U BETPOPHEPreTHMUECKUX  YCTAaHOBOK B (OpPMUpOBaHMM U
(GYHKIMOHUPOBAHUN OOBEAMHEHHONH OJHEPreTHYecKoW CcHcTeMbl. lloaxom K MPOEKTUPOBAHHIO
CHCTEM JICLEHTPAIN30BaHHOI'O 3HEPTrOCHAOKEHUSL.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. PacueT cyTOUHBIX ¥ FOJIOBBIX I'pa(KOB HArPYy3KH MOTPeOUTENEH LIEHTPATU30BaHHOTO U
JEIEHTPATM30BaHHOTO SHEPIOCHAOKEHUS;
2. PacueT 1 mocTpoeHHe KPUBBIX 00ECIIEUeHHOCTEN CTOKA PEKH;
3. Pacuer BOAHORHEPreTUUECKOTO KaJacTpa OTKPHITOTO BOJIOTOKA;
4. BonHo-3HepreTnueckuit pacuer pexuma padotsl 'DC Ge3 perynupoBaHus roJl0BOro CTOKa;
5. Pacuer 0CHOBHBIX IapamMeTPOB BOJOXPAHUIIUIIA BOIOX035IMCTBEHHOIO Ha3HAYECHUS
rOJI0OBOTO LIMKJIA PETYIUPOBaHUs IIPU 3alaHHOM nonycke Boasl B Hb;
6. Pacuer BeTpoIHEPreTHUECKOTO KalacTpa B 3aJJaHHON TreorpaduyecKoi TOUKe;
7. Pacuet rogoBoii BeipaboTku BOC, paboTatomieil B IEHTpaIM30BaHHBIX U
JEIEHTPAITM30BaHHBIX CUCTEMaX YHEPrOCHAOKEHNS.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
3.5 KoncyabTanuu

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOPpMHUPYEMBIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 1O

Howmep paznena auciurinHs (B

OHCHO‘IHOC CpEaACTBO

JUCLUIUIMHE Komer COOTBETCTBUU C 11.3.1) (T ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUU C pazzesioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9

3HaTh:
COBpEMEHHBIE OCOOCHHOCTH M METO/Ibl pacyeTa pa3HbIX KonTponbnas padora/lTorosas
KaTeropuil MoTeHIHala THAPO- U BETPOBBIX PECYPCOB, KOHTpOJIbHAs paboTa
PEXKUMOB PabOTHI TUAPOIHEPTETHUECCKUX U -1 +
BeTposHepreTuueckux ycraHoBok (I'DC, MI'OC, TADC, ALk
BDY) nnsa sHeprocHalxeHusl IEHTPATU30BaHHBIX U
JEIEHTPAIIM30BAHHBIX MTOTpeOUTENneH
Ymern:
HCII0JIH30BaTh COBPEMEHHOE OTEUECTBEHHOE U PacuerHo-rpaduueckas
3apy0exHOe IporpaMMHOe 0OecIiedeHue 1o pabora/Pacuetnoe 3aganue Ne3
OTIPE/ICTICHUIO0 OCHOBHBIX KaTETOPHM MOTEHIIUATIOB «MeTtojbl pacyeTa OCHOBHBIX
BETPOBBIX PECYPCOB U BBIOOPY MapaMeTpoB -1 N I KaTeropuil moTeHIrana BETPOBOM
BETPOIHEPreTHUECKUX ycTaHOBOK (BOY) ¢ yuetom MK-2 SHEPrETUKU»
COBPEMEHHBIX COLMATBHBIX U IKOJIOTHUECKUX (PaKTOPOB
JUTsl DHEPTOCHAOKEHUS IIEHTPATN30BaHHbBIX U
JIIIEHTPAIM30BAHHBIX TOTpedUTENeH
HCIIO0JIH30BaTh COBPEMEHHOE OTEUECTBEHHOE U Pacuerno-rpaduueckas
3apy0exHOe IporpaMMHOE 0OecIiedeH e 1Mo BEIOOpY pabota/PacuetHoe 3amanue Ne2
rapamMeTpoB TUApOIHEpreThueckux yctaHoBokK (I'9C, V-1 + + «banaHc BOJIbI B BOJIOXPAHWJINILIE
MIDC, I'ADC) nis sHeprocHab)eHUS K2 BOJIOXO3MCTBEHHOIO Ha3HAUECHUS
LEHTPATN30BAHHBIX U JICIEHTPAIIU30BAaHHBIX TOJIOBOTO PETYJIMPOBAHUS CTOKA
norpedureneit PEKM»
HCII0JIb30BaTh COBPEMEHHOE OTEUECTBEHHOE U PacuetrHo-rpaduueckas
3apy0OexxHoe HH()OPMAITMOHHOE 00ECTICYCHHE 110 pabota/Pacuernoe 3amanue Nel
ONPEIETICHUI0 OCHOBHBIX KaTErOpHUil MOTEHLIUATIOB V-1 14 + «HccnenoBanue HAMOPHBIX U

TUJPO- U BETPOBBIX PECYPCOB C YUETOM COBPEMEHHBIX
COLIMAJILHBIX M OKOJIOTHYECKUX (haKTOPOB

OHEPTCTUYCCKUX XapaKTCPUCTUK
ctBOpa u pycaosoi '9C ¢
OJTMHAKOBBIMH arperaTamm
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Popma peanuzanuu: 3anuTa 3aJaHus
1. PacuetHoe 3ananue Nel «ccnenoBanne HallOPHBIX U SHEPIETUUECKUX XapaKTEPUCTUK
ctBopa u pycioBoi ['DC ¢ oguHakoBbIMU arperatamu» (PacuerHo-rpadudeckas padora)
2. PacuetHoe 3ananue Ne2 «bananc Bojibl B BOJIOXPAaHWINILE BOJIOXO03CTBEHHOTO Ha3HAUEHUS
rOJIOBOTO PeryiupoBaHus cToka peku» (Pacuerno-rpaduueckas padota)
3. PacuetHoe 3aanue Ne3 «MeTo/ibl pacueTa OCHOBHBIX KaT€ropuil MOTEHIIMAIa BETPOBOM
sHepreTukn» (PacderHo-rpadudeckas padbora)

Popma peanmzanuu: [TucemenHas pabora
1. UtoroBas kouTpoasHas padbora (KonTponbHas padora)

bamibHO-pedTHHTOBas CTPYKTYpa AUCLUILIUHBI SBIISETCS MPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka onpezensercs IO COBOKYIMHOCTH pe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH B
cootBeTcTBUU C [lonoxeHnem o 0amIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCHMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Manuuun, H. K. TeopeTrueckue 0OCHOBBI THIPOIHEPTETUKY ;| YUeOHUK /ISl BY30B 110
cnenuanbHocT! "I'maposnexkrposnepreruka” / H. K. Manunun . — M. : Dueproatomusaar, 1985 . —
312 ¢

2. 'unposHepreTuka : YueOHMK A7 By30B 10 cienuanbHocTh "T'uaposnexktposnepretuxa” / Pen.
B. . O6pe3koB . — 2-e u31., nepepad. u gon . — M. : Dueproaromuzaat, 1988 . — 512 c.;

3. Pacuer pecypcoB BeTpOBOI1 SHEPTeTHKH : Y 4eObHOe mocodue 1o Kypcam ""TeopeTuueckre OCHOBBI
B0300HOBIseMbIX UCTOYHUKOB" U "[IpoexTupoBanue u sxcuryaranus COC nu BOC" / B. 1.
Buccapuonos, B. A. Ky3nenosa, H. K. Manunun, I'. B. [Ieproruna, /. 3. llIBan, Mock. 3Hepr. uH-T
(MBUTY) .—M. : Uzn-Bo MDOU, 1997 . — 32 c. - ISBN 5-7046-0237-1 : 2000.00 .;

4. BerposHeprernka : yueOHOE mocooue o kypcaM "TeopeTndeckne OCHOBBI HETPATUITMOHHON U
BO300HOBIsIeMOH 3HepreTuku”, "duznyeckre OCHOBBI UCTIONIb30BAHUS BO3OOHOBIISIEMBIX
UCTOYHUKOB 3Heprun" u ap. / A. I'. Bacwkos, I'. B. [leproruna, H. K. Manuuus, P. B. Ilyraues,
Harm. uccnen. ya-tr "MOU" . — M. : Uzn-Bo MDU, 2016 . — 384 c. - ISBN 978-5-7046-1765-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8650;

5. I1. TI. be3pykux- "Berposnepreruka. CnpaBoyHoe U MeToanueckoe nocoodue.", 3narenbcTBo:
"Oueprus", Mocksa, 2010 - (315 ¢.)

https://biblioclub.ru/index.php?page=book&id=58344.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";
2. Office;
3. Windows;

4. Maiing BuneokoHpepeHuu.

5.3 UnTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIMOHHO-

CIpaBOYHbIE CHCTEMbI:
. OBC Jlans - https://e.lanbook.com/
. Hayunas 3;1iekTpoHHasi oudamoreka - https://elibrary.ru/

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

. ba3za nannbix Scopus - http://www.scopus.com

. HannoHanbHasi 3J1eKTpoHHAas1 0udamoTteka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MIH) - http://elib.mpei.ru/login.php
. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

~NOoO oIk WN -

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThI PD -
https://rosmintrud.ru/opendata
9. bBa3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOr0 pa3Butus P -
http://www.economy.gov.ru
11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaMMeHOBaHHe
VY4eOHble ayAUTOPUH ['-204, YuebHas CTOJI y4eOHBIH, CTyI, TpUOyHa, mKad 1s
JUTSL IPOBE/ICHUS naboparopus JOKYMEHTOB, BEIIalIKa /ISl OAEKIBI, TOCKa
JIEKIIMOHHBIX 3aHATHUH "Bo3o0OHoBsIeMBIE MeJIOBast, MyJIbTUMEIUIHBIN TPOEKTOp, SKpaH,

N TCKYHIETO KOHTPOJIA

HUCTOYHUKHU SHEPTUu"

yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHAULIMOHEP

Y4eOHble ayauTopuu
TSl TIPOBEICHUS
MPaKTUYECKHUX
3ansatuii, KP u KII

K-120, MamHHBIN 3471

cepBep, KOHIUIMOHEP

NBI{
I'-300, YuebHas napra, CTOJ MpernoaaBarens, CTyJ, TpuOyHa,
ayAuTOpHUs JI0CKa MeJIoBast, MUKPO(OH, MyJIbTUMEAUMHBII

MIPOEKTOP, FIKPaH, TEXHUUYECKas anmnaparypa,
TEJIEBU30D

VYyeOHble ayAUTOPUH
JUTSl TIPOBEJICHUS
IIPOMEKYTOUHON

aTTecTauuu

K-120, MamHHEIN 3a71

cepBep, KOHIUIIMOHEP

MBI
['-204, Yuebnas CTOJI y4eOHBIi, CTYyI, TpUOyHa, mKad 1s
naboparopus JOKYMEHTOB, BEIIaKa JJIs /1K b, TOCKA
"Bo3o0HoBIIsIEMBIE MeJIOBast, MyJIbTUMEUIHBIN TPOEKTOp, SKpaH,

VWCTOYHUKHU SHEPrun"

yKa3Ka Ja3epHas, 1ab0opaTopHBIi CTeH],
HOYTOYK, KOHAUIIMOHEP

ITomemenus s
CaMOCTOSITEIILHOU
paboThI

HTB-303,
KomnbrotepHslit
YUTAIbHBIN 341

CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ
MHUCHMEHHBIN, BEIITAIKA JIJIST OJICHKIbI,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
KOMITBIOTEP NIEPCOHAIBHBIN, IPUHTED,
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Ilomemmenust misa

I'-206, AcniupaHTckas

KOHJIUITHOHED

kadenps "' BUD"

I'-209,

Kpecio pabouee, CTyI, MKad 11 JOKYMEHTOB,
CTOJI IUCbMEHHBIN, TyMOa, KOMIIBIOTEpHAs
CeThb C BBIXOJOM B lIHTEpHET, KOMIIBIOTED

KOHCYJIbTUPOBAHUA

Ilomemenust misa

[IpenonaBaTenbckas
kad. "I'BUD"

I'-213/2, Cekperapckas

NIEPCOHAIBHBIN, TPUHTEP, KOHIUIIHOHED
CTYJ, IWKa( I JOKYMEHTOB, HIKaQ JUIs
OJIKTBI, CTOJI TUCBMEHHBIN, TyMOa,
KOMITBIOTEPHAS CETh C BBIXOJ0M B MHTEpHET,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, HOYTOYK,
KOH/IMIIMOHEP, KHUTH, YIeOHUKH, TOCOOus

kadenper "T'BUD"

I'-225, Knagosas

Kpecyo pabouee, CTyJ, mKad sl JOKYMEHTOB,
CTOJI MUCbMEHHBIN, BeIIajiKa IS OJICHK/IbI,
TymM0a, KOMIBIOTEPHAs CETh C BBIXOJIOM B
WuTepHeT, MHOrO(YHKIIMOHAJIbHBIHN LIEHTD,
KOMIThIOTEP MEPCOHATBHBIN, KOHIUIIMOHED,
KHUTH, YU€OHUKH, ITOCOOUS, TUILTIOMHBIC U
KypCOBBI€ pabOThI CTYICHTOB

XpaHEHHsI
o0opynoBaHus U
y4e0HOTO MHBEHTAPS

kadenpst "T'BUD"

CTCJIUIAXK IJId XpaHCHUA HHBCHTApPs, CTYJI, CTOJI
MCbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJIOM
B HTepHeT, Ha0Op MHCTPYMEHTOB JJIs

npOPUIAKTUIECKOTO 00CTYKHBAHUS
000py10BaHust, HA0OPHI AEMOHCTPALIUOHHOTO
000pyI0BaHUs1, APXUBHBIC JOKYMEHTHI,
AUTIJIIOMHBIC U KYPCOBBIC pa6OTI)I CTYACHTOB,
KaHIEJIIPCKUI TPUHAICKHOCTH, 3allaCHbIC

KOMIUIEKTYIOIIHE 711 000PY0BaHUSA,
CMEHHBIE 3amJacTy 11t OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

['unpo- u BeTpod’HEpreTHKa

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 Pacuernoe 3ananue Nel «VccnenoBanue HaAmOPHBIX U SHEPTETHUECKUX XapaKTEPUCTUK CTBOpPA U
pycnoBoii 'DC ¢ onunakoBbME arperatamm» (Pacuetno-rpaguueckas padora)

KM-2 Pacuernoe 3amanne No2 «baiaHc BOJbI B BOJIOXPAHMIIMILE BOJOXO3SMCTBEHHOTO HA3HAYEHUS
TOJIOBOTO PETYIMPOBaHMs CTOKa peku» (PacuerHo-rpaduueckas pabota)

KM-3 Pacuernoe 3ananue Ne3 «MeTo/ibl pacueTa OCHOBHBIX KaTeropHil MOTEHIMAala BETPOBOI
sHepretukn» (Pacuerno-rpaduyeckas padora)

KM-4 Hrtorosas koHTpoJibHas padota (KoHTposibHas paboTa)

Buja npomexyTouHOi aTTecTAaMU — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena AT Auen Henens 4 8 12 14
KM:
1 I'mpposHepreTnyeckue pecypebl
11 I'maposHepreTyeckue pecypebl +

O060011eHHas MOIeTTh TEXHOJIOTUYECKOTO Mpoliecca
2 npeobpazoBanus sHeprun Ha ['DC ¢ BOIOXpaHMIIUIIIEM.
Hanopneie xapakrepuctuku ['OC

O060011eHHas MOJIENTh TEXHOJIOTHYECKOTO TTpoliecca
2.1 npeoOpa3oBanus 3Hepruu Ha I'9C ¢ BOJIOXpaHUIIUIIEM. +
Hanopusbie xapaktepuctuku ['9C

3 OcCHOBHBIE COOPYKEHHSI THAPOY3IIa
3.1 OcCHOBHBIE COOPYKEHHSI THAPOY3IIa +
4 PerynupoBanue peunoro croka Bogoxpanmmmmamu ['9C
4.1 PerynupoBanue pedHoro croka Bogoxpanuiuiamu ['9C +
5 OcCHOBHBIE THIIBI THIPOIHEPTETUUECKUX YCTAHOBOK
5.1 OCHOBHBIE THIIBI THIPOIHEPTETUUECKUX YCTAHOBOK +
6 OcHoBHbIE NOJI0KEHUS BeTpodHepreTuku (BJ)
6.1 OcHOBHBIE TIOJIOKEHUS BeTpodHepreTuku (BD) +
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7 Texuuueckue cXeMbl UCIIOIb30BaHuA BDO
7.1 Texuuueckue cXeMbI UCIIOIb30BaHusa BD +
8 Kareropuu BeTpoIHEpPreTHUECKOro MoTeHIuaia
8.1 Kareropuu BeTpoIHEpPreTHUECKOro MmoTeHIuaia +
9 Ponb runpo- 1 BETpOIHEPreTHKHA B COBPEMEHHOM TOTUTMBHO-
SHEPreTUuYecKoM KoMmiuiekce Poccun
91 Ponb ruipo- v BETpO3HEPreTUKN B COBPEMEHHOM TOIUIMBHO- +
' SHEPreTHYeCKOM KoMmIuiekce Poccum
Bec KM, %: | 30 30 30 10
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