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'MJIPO- U BETPOSHEPI'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 3aHATHA

3 cemecTp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO 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:

3ayer ¢ OLEeHKOM

3 cemectp - 0,30 yaca;

Mockga 2024




NPOI'PAMMY COCTABMUJI:

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

Bnageneyu WrHaTeeB E.B.
[IpenomaBaTelib NaerTbnratop R855ceda3-IgnatyevyYVv-8daloer) E.B. UrnarteeB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K BM
V) pagoBaTeHLHOH floc s Bnageney, Opaxenawsunnu b.M.
HpOFpaMMBI * MO ¢ WaeHTudHKaTop Rid5ae6c88-OrakhelashvBM-6133e8 OpaeraH_IBI/IJII/I
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
3 o = Ceefenua o Bragensue L3N M3aKn
aBeIlyIOHH/IH o o E; oo, % Bnageney Bonkos A.B.
BLIHYCKaIOI_ueI/I Ka(beﬂpOI/I * MO ¢ WpeHTnduratop R369593e9-VolkovAV-775a725f AB BOHKOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenbp ocBoeHWsl IMCUMIVIMHBI. YCBOGHHE 3HAaHMH O THUIPO- M BETPOBBIX pecypcax U HX
DHEPreTHUECKUX XapaKTEPUCTUKAX, MPHOOpPETEHHWE YMEHUN M HABBIKOB [0 OIPEACICHUIO Pa3HbBIX
KaTeropuil MmoTeHIuala THAPO- U BETPOBBIX PECcypcoB, (pOPMHUPOBAHHE 3HAHUNH O TEXHOJIOTUYECKOM
mporecce MpeoOpa3oBaHUs TUOAPO- W BETPOBOM DHEPrUM HA TCHEPUPYIONIMX HSHEProyCTaHOBKAaX
(rumposnextpoctaniusax  (I'DC), ruapoakkymymupyronmx — snekrpoctaniuax  (TADC), manbix
ruaposnexTpoctaniusax (MI'DC), BerposHepreTrdeckux ycraHoBkax (BDYVY)), paboraromux B cucremax
SHEProcHa0KEeHUs EHTPATU30BAHHBIX U JEICHTPAIN30BaHHBIX MOTpedutesneil, GopMupoBaHrue 3HaAHHM
10 BBIOOPY MapaMeTpoOB U COCTaBa OCHOBHOT'O DHEPIETHUECKOTO 000PYAOBAHUS THIPOIHEPTETHUCCKUX U
BETPOIHEPreTUUECKUX  OOBEKTOB B  CHUCTEMaX  DJHEProcHaOXKeHUsi  LIEHTPAIW30BAaHHBIX U
JEICHTPATH30BAHHBIX TOTPEOUTENEH C YIeTOM COLMAThHO-IKOIIOTUYECKUX U YKOHOMUYECKUX (PAKTOPOB.

3agauu AUCHMILINHBI

- 0011IMe 3HAHUA O TUJIPO- U BETPOBBIX PECYpPCaX M X XapaKTEPUCTHKAX;
- 3HAHUS 00 OCHOBHOM DHEPreTHYECKOM 000PYI0BaHUU T€HEPHUPYIONTUX dHEeproycTaHoBoK (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 O0OOCHOBBIBATh KOHKPETHBIC TEXHHUECKUE PEILICHHS TP BEIOOpE
napametpoB ['DC, TADC, MI'OC, BDY B cuctemax HEHTPAIM30BaHHOTO U JACIICHTPATU30BAaHHOTO

BHCPFOCHa6)KeHI/I${.

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

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HauMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-2 Crocoben
HCIIOJIb30BaTh
COBpPEMEHHBIE TOCTHIKEHUS
HAyKW U TIEPEIOBBIC
TEXHOJIOTHH MPU
MIPOBEJICHUH HAYYIHO-
HCCIIeIOBATETLCKUX padoT

N/-1nk-2 [Ipumenser
COBPEMEHHBIE JOCTIKEHUS
HaYKHU U NepeIoBbIe
TEXHOJIOTHH (METOIbI
MaTeMaTHYeCKOro aHaJIN3a U
MOJIETTMPOBAHUS, KIACTEPHOTIO
U QYHKIIMOHAIBHO-
CTOMMOCTHOI'O aHAJIN3a,
TEOPHH PUCKOB) HA OCHOBE
MPUKJIAIHBIX TTAKETOB
peLIeHHsI TIOMCKOBBIX U
ONITUMU3AIMOHHBIX 33]1a9 IPU
IPOBEIEHUHU HayYyHO-
MCCJIEI0BATENBCKUX padoT

3HATh:
- COBPEMEHHbIE 0COOEHHOCTH M METO/IbI
pacyera pa3HbBIX KaTeTOpHil MOTEHIIHAIA
THJPO- U BETPOBBIX PECYPCOB, PEKUMOB
paboThI THIPOIHEPTETUUECKUX U
BeTpo3HepreTuyeckux yctaHoBok (I'9C,
MI'DC, TADC, BDY) nns
HHEPrOCHA0KEHUS LIEHTPATM30BAHHBIX U
JETICHTPAJIM30BAHHBIX ITOTPEOUTEIECH.

YMETB:
- HCII0JIb30BaTh COBPEMEHHOE

OTEYECTBEHHOE U 3apyOeKHOE
IporpaMMHoOe oOecrieyeHue Mo
ONPEAECICHUIO OCHOBHBIX KaT€TOpUi
MOTEHIIMAJIOB BETPOBBIX PECYPCOB U
BbIOOPY MapaMeTpoB
BETPO3HEPreTUYECKNX ycTaHOBOK (BOY) ¢
Y4ETOM COBPEMEHHBIX COIHMAIBHBIX U
HKOJIOTHYECKUX (HaKTOPOB JUIs
DHEPTOCHA0KEHUS IICHTPATH30BaHHBIX U
JIeIIEHTPAIM30BaHHBIX TOTpeOUTENeH;

- UCTIOJIH30BaTh COBPEMEHHOE
0TEYECTBEHHOE U 3apyOeKHOE
porpamMMHOe 0OecrieueHue 1Mo BEIOOpY
apaMeTPOB I'MIPOIHEPTETHUECKUX




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa n HaumMeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

yctanoBok (I'D2C, MI'DC, 'ADC) nns
HHEPrOCHAOKEHUS IIEHTPATH30BAHHBIX U
JICIICHTPAIM30BaHHBIX ITOTPEOUTEIICH;

- UCTIOJIH30BATh COBPEMEHHOE
OTEYECTBEHHOE U 3apyOeKHOE
nHpOpPMALMOHHOE 00ecTieYeHHE 10
OIIPEICIICHUIO0 OCHOBHBIX KaTeTOPHii
MOTEHIMAJIOB THJIPO- U BETPOBBIX
PECYPCOB C YYETOM COBPEMEHHBIX
COLIMAJIBHBIX M 9KOJIOTHYECKUX (PAKTOPOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
HccnenoBanre M MpOEKTUPOBAHUE aBTOMATHU3WPOBAHHBIX THAPABINYECKUX U MTHEBMATHUYECKUX CUCTEM,

MamuH u arperaroB (mainee — OIIOII),

HampasiieHuss noAaroroBku 13.04.03 Duepreruueckoe

MAalIMHOCTPOCHUEC, YPOBCHDb 06p330BaHI/IHZ BBICHICC o6pa30BaHHe - Marucrparypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUILIMHBI, HEOOXOAMMBI IPU BBIITOJIHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

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

oo| w| Beero gacos

W~

4

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

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
UCHOUHUKO6?

[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
UCMOUYHUKO06.

[2], cTp. 246-262

OCHOBHBIE TTOJIOKCHUS
BeTpodHepreTuku (BI)

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

6.1

OCHOBHBIE TTOJIOKEHUS
BeTpo3HepreTuku (BI)

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

Texauueckne cxeMbl
HCIoab30oBanus BO

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

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-
SHEPTETHIECKOM
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 — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaIMU IO pa3ienam
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. I'uoposnepeemuueckue pecypcol

1.1. 'maposHepreTudeckre pecypcehl

Bonnsie pecypcel 3emHoro mapa u Poccuun. CBoiicTBa BOJIHBIX pecypcoB. Kareropuu
INOTEHIMAJIOB  TUAPOIHEPreTUYECKUX pecypcoB. Bonpomorpeburenn u  BOAONOIB30BATEINH.
OtpacneBoe M KOMIUIEKCHOE HCIOJIb30BaHUE BOJHBIX pecypcoB. Ilapamerpsl peyHOro croxa.
I'mnporpad pexu. Kpusbie obecriedueHHOocTH peyHoro croka (Teoperuueckue M 3MIMpPUUYECKHE):
OIIpeJieTIeHUE, HA3HAUYEHUE, CBOMCTBA.

2. Obobwennas Mooenb mexHoa02udeckKo20 npoyecca npeobpazosanus duep2uu Ha 1 9C ¢
goooxpanunuwem. Hanopnuvie xapaxmepucmurxu 1’ 9C

2.1. O6001eHHas MOJIENTb TEXHOJIOTHYECKOTO Mpoliecca npeodpazoBanus sHeprun Ha [[DC ¢
BosoxpanmiuieM. Hanopusle xapaktepuctuku ['9C

Knaccudukanusa ['SC. Pabota BogHoro motoka. CxeMbl KOHIEHTPALMU HAmopa: IIOTUHHAS,
JepuBallMOHHas; ocoOble cxembl. (OOO00IIEHHass MOJAEIb TEXHOJOTHYECKOro  Ipoliecca
npeoOpazoBanus sHepruu Ha pasHbix tunax ['DC. bamanc pacxonoB Boabl. bamanc HamopoB u
OoCHOBHBIE ToTepu Hamopa. OcobeHHoctn Oananca Hamopa pycioBbix ['DC. Hamoprbie u
SHEpreTUYecKne xapakTepucTuku pycioBoit ['DC. HanopHble U SHEpreTHUeCKHe XapaKTePUCTUKH
npumiotTuHHoi I'0C.

3. Ocnosuvle COOpPYIHCEeHUA ZMOHOVS’JZCI

3.1. OcHOBHBIE COOpPYKEHUS THAPOY3JIa

CocTaB M KOMIIOHOBKA OCHOBHBIX COOPYXXEHUH Tuapoysia. IIMOTHHBI, MX Ha3HaueHUe U
koHCTpyKuuu. 3nanuss ['DC. OcHOBHOE TIHMIpO3HEpreTudyeckoe o0OpyAOBaHUE: TYpOUHBI,
THJIPOr€HEPaTOphl, OTCAChIBAIOIINE TPYOBI, CIUPaIbHbIE KaMEpHI.

4. Pezynuposanue peurno2o cmoxa eoooxpanuauuiamu 1 9C

4.1. PerynupoBaHue pe4HOro CTOKa Bogoxpanunumamu I'9C

Bonoxpanunuma u xapakrepuctuku 0pedoB ['DC: Ha3HaueHue, mapaMeTpbl, XapaKTepUCTUKH
BEpPXHEro M HmxkHero ObedoB. PerymupoBaHue peyHoro croka BojpoxpaHwiaumamu I'9C: Buisl
(BOZIOX03MCTBEHHOE U BOJTHOOHEPI€TUYECKOE), IIUKI PEryIUPOBaHMUSL.

5. Ocnosuvie munvi ZMODOSHQDZQWZMI{@CKMX YCnarHo60K

5.1. OcHOBHBIE TUIIBI THIPOIHEPTETUUECKUX YCTAHOBOK

Knaccugukaius ruiposHepreTH4eckux yCTaHOBOK. [ MIpOakKyMynupyIOLe 31eKTPOCTaHIIuU
(T'ADC): pexumbl paboThl, Ha3HaYeHHWE B OOBEIUHEHHOW HHEProcUCTEME, KOMIIOHOBKA H
Ha3HaueHUE OCHOBHBIX coopyxeHud. Manas ruaposHepretuka (MI'DC) U ee 0OCOOEHHOCTH.
KonctpyktuBabie ocobenHocT Mukpo-I'0C.

6. Ocroesnbile noaooicenust semposnepzemuku (B2)

6.1. OcHOBHBIE NOJIOKEHUS BeTposHepreTHKH (BD)

OcHOBHBIE TIOHATUS W omnpezeneHus BeTposHepreTuku. Ilpupoma BD u ocobennoctu ee
pa3Butusa. MHopmanroHHO-MeTOUYeCKOe O00ecredYeHne BETPOIHEPIeTUYECKUX  PacueToB.
BerposHepreTnueckuii KaznacTp: OCHOBHBIE IIOHSTHS, COCTaB, METOJbl pacyeTa OCHOBHBIX
XapaKTEPUCTHK.



7. Texnuueckue cxemui ucnonvzosanus B9

7.1. TexHuueckue cxeMbl UCIIOJIb30BaHus BO

Knaccugukanus BerposHepreTuueckux ycraHoBok (BDY). OcHoBuble KoHCTpykuuu BOYVY.
BOVY ¢ ropu3oHTalbHOW W BEPTUKAIBHOM OCBIO BpallEHUs: MPUHIUI pPaOOThI, Ha3HAYCHHE
OCHOBHBIX KOMIIOHEHTOB; IMPEUMYIIECTBA W HEJOCTATKU. DHEPreTUYECKHUE XaAPaKTEPUCTUKHU U
nokaszartenu BOY, a Takke MeTo/bl UX pacyeTa.

8. Kamezopuu eemposnepeemuuecko2o nomenyuania

8.1. Kareropuu BeTpOIHEPreTUUECKOro MnoTeHIman€a
Kareropuu BeTpoIHEpPreTMUECKOro MOTEHIHAIA. DHEPreTUYECKUE XapaKTEPUCTUKU BETpa:
MOIIHOCTb U 3Heprusd. Merojibl pacueta kareropuii BOIL.

9. Posb 2u0po- u eempodnepzemuxki, 8 CO8PEeMEHHOM MONIUBHO-IHEP2EeMULECKOM KOMNACKCE
Poccuu

9.1. Ponb ruapo- 1 BETPOIHEPTETUKU B COBPEMEHHOM TOIUIMBHO-3HEPT€TUYECKOM KOMILIEKCE
Poccuu

CoBpemensbiii  TommuBHO-3Hepreruueckuii kommieke (TOK) Poccun. BozobHonsiembie
UCTOYHUKHU SHEPrUU: ONpesieneHus, kiaccupukamnus, ceoiictsa, Mmecto B TOK Poccuu. ITonsarus o6
PHEpreTudeckoil cucreme. ['padmku Harpy3Ku W HUHTETpajbHBIE KpHBBIE Harpy3ku. Poub
THJIPOHEPIeTUYECKUX U BETPOIHEPreTHMUECKUX  YCTAaHOBOK B (OpPMUPOBAaHMM U
(GYHKIMOHUPOBAHUN OOBEAMHEHHONH JHEPreTHUeCKOoW CHCTeMbl. lloaxom K MPOEKTUPOBAHHIO
CHCTEM JICLEHTPAJIN30BaHHOI'O 3HEPTrOCHAOKEHHSL.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH]
1. Pacuet u noctpoeHne KpUBbIX 00ECIIEYeHHOCTEN CTOKA PEKH;
2. Pacuer rogoBoii Beipabotku BOC, paboTaronieii B IEHTPpATU30BaHHBIX U
JICIIEHTPAIM30BAHHBIX CUCTEMAaX SHEPrOCHAOKEHHUS;
3. Pacuer BeTpo3HEPreTHYECKOro KajacTpa B 3aJaHHON reorpa)u4eckoil Touke;
4. PacueT OCHOBHBIX ITAPAaMETPOB BOJIOXPAHWINIIA BOJOXO035CTBEHHOIO Ha3HAUEHUS
rOJI0BOTO LIUKJIA PETYIMPOBAHMS IIPH 3aJaHHOM IonTycKke Bosl B Hb;
5. BogHo-3HepreTrueckuil pacuet pexxuma padbotsl I'C 6e3 peryinpoBaHus T0JJOBOIO CTOKA;
6. PacueT BOIHOHEPreTHYECKOr0 KaacTpa OTKPHITOrO BOAOTOKA;
7. Pacuet CyTOUHBIX M FOJOBBIX Tpa(UKOB HArpy3kH MoTpeOuTeNneil HeHTpaIn30BaHHOIO U
JELIEHTPAIN30BAHHOTO YHEPTOCHA0KEHUSI.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

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



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

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep paznena aucruruiiHs (B

OHCHO‘IHOC CpEaACTBO

Koapl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (T ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUH C pa3eiioM 1) 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9
3HaTh:
COBpEMEHHBIE OCOOCHHOCTH M METO/Ibl pacyeTa pa3HbIX KonTponbnas paborta/lTorosas
KaTeropuil MOTEHIMAIA THIPO- ¥ BETPOBBIX PECYPCOB, KOHTpOJIbHast paboTa
PEXUMOB PabOTHI TUIAPOIHEPTETHUECKUX U -1 +
BeTposHepreTuueckux ycraHoBok (I'DC, MI'OC, TADC, H-Lme
BDY) nnsa sneprocHalxkeHusl IEHTPATN30BaHHBIX U
JICLIEHTPAIM30BAHHBIX TOTpeOUTENEH
Ymern:
HCIO0JIb30BAaTh COBPEMEHHOE OTEUECTBEHHOE U PacuerHo-Tpaduueckas
3apy0exHoe HHPOPMaAIMOHHOE 00ecTrieueHue o pabota/Pacuernoe 3ananue Nel
OTIPEJICIIEHUIO0 OCHOBHBIX KaTETOPHil MOTEHIINAIOB V-1 + |4 + «HccnenoBanue HAMOPHBIX U
THJIPO- ¥ BETPOBBIX PECYPCOB C YIETOM COBPEMEHHBIX HHEPreTHUYECKUX XapaKTEPUCTUK
COIMAIIBHBIX M DKOJIOTHYECKUX (DaKTOPOB cTBOpa u pycnosoii ['DC ¢
OJINHAKOBBIMH arperaTamm

HCIOJIb30BaTh COBPEMEHHOE OTEUECTBEHHOE U PacuerHo-Tpaduueckas
3apy0exHOe IporpaMMHOE 0OecIiedeHHe 1Mo BEIOOpY pabota/PacuetHoe 3amanue Ne2
rapaMeTpoOB TUAPOIHEPreTHIecKuX ycTaHoBOK (I'DC, V-1 + + «banaHc BOJIbI B BOJIOXPAHUJINILIE
MIDC, I'ADC) nns sHeprocHab)eHUS k-2 BOJIOXO3MCTBEHHOI'O Ha3HAYEHUS
[IEHTPATU30BAHHBIX U JICIICHTPATH30BAHHBIX TOZIOBOTO PETYIMPOBAHHS CTOKA
notpeouTenei pPEKU»
UCIOJIb30BaTh COBPEMEHHOE OTEUECTBEHHOE U PacuetrHo-rpaduueckas
3apy0OekHOe TporpaMMHOE 00ecriedeHue 1o pabota/Pacuetrnoe 3amanne No3
OTIpeICTICHUIO0 OCHOBHBIX KaTErOpHi MOTSHIINATIOB «MeTo/IbI pacueTa OCHOBHBIX
BETPOBBIX PECYPCOB M BEIOOPY MapaMeTpoB V-1 w el s KaTeropuil MOTEHITMAIA BETPOBOM

BETPOIHEPreTHUECKUX ycTaHOBOK (BOY) ¢ yuetom
COBPEMEHHBIX COITMAIBHBIX U IKOJIOTHYECKUX (PaKTOPOB
JUTSL SHEPTOCHA0KESHHSI [IEHTPAIM30BAHHBIX U
JENEHTPATM30BAHHBIX MTOTpeOUuTeNneH

OHCPICTUKU»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Popma peanuzanuu: 3anuTa 3aJaHus
1. PacuetHoe 3ananue Nel «ccnenoBanne HallOPHBIX U SHEPrETUUECKUX XapaKTEPUCTUK
ctBopa u pyciioBoi ['DC ¢ oguHakoBbIMU arperatamu» (PacuerHo-rpadudeckas padora)
2. PacuetHoe 3ananue Ne2 «bananc Bojibl B BOJIOXPAaHMIINILE BOJIOXO031CTBEHHOTO Ha3HAUEHUS
rOJI0OBOTO PEerylupoBaHus cToka peku» (Pacuerno-rpaduueckas padota)
3. PacuetHoe 3ananue Ne3 «MeTo/1bl pacueTa OCHOBHBIX KaT€ropuil MOTEHIIMAIa BETPOBOM
sHepreTukn» (PacuerHo-rpaduueckas padora)

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

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka omnpezensieTcs MO0 COBOKYIMHOCTH Ppe3yJIbTaTOB TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH B
cootBeTcTBUU C [lonoxeHnem o 0auIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS:

1. Manunun, H. K. TeopeTnueckrie OCHOBBI THPOIHEPTETUKH : Y UEOHUK ISl BY30B I10
cneunanbHocTd "['unposnexrposnepreruka” / H. K. Manunun . — M. : DHeproaromusaar, 1985 . —
312 c.;

2. l'unposHepreTuka : YueOHHK A BY30B 0 cnienuanbHocTd "T'uaposnexktposnepretuka” / Pen.
B. . O6pe3koB . — 2-¢ 3., mepepad. u gom . — M. : DHeproaromusaar, 1988 . — 512 ¢.;

3. Pacuer pecypcoB BeTpOBOil sHEpreTuky : YueOHoe nocodue mno kypcam "TeopeTnyeckre OCHOBBI
B0300HOBIsIeMbIX HCTOYHUKOB" U "[IpoekTupoBanue u skcrryatanus COC u BOC" / B. 1.
Buccapuonos, B. A. Ky3nenosa, H. K. Manunun, I'. B. Jleptoruna, 1. 3. I1IBan, Mock. sHepr. uH-T
(MBU TY) .- M. : Uzn-Bo MDU, 1997 . — 32 c. - ISBN 5-7046-0237-1 : 2000.00 .,

4. BerposHepreTHka : yuebHoe nocobue nmo kypcam "TeopeTuueckre OCHOBBI HETPATUILIMOHHON U
BO300HOBIIsIEMOH dHEpreTHKN", "OU3NUecKrue OCHOBBI UCITOJIH30BaHUS BO30OHOBIISIEMBIX
ucTOuHUKOB 3Heprun" u 1p. / A. I'. Bacwkos, I'. B. [leproruna, H. K. Manunun, P. B. [Iyraues,
Hamn. uccnen. ya-t "MOU" . — M. : U3n-Bo MDU, 2016 . — 384 ¢. - ISBN 978-5-7046-1765-5 .
http://elib.mpei.ru/elib/view.php?id=8650;

5. I1. TI. be3pykux- "Berposnepreruka. CrpaBoyHoe U MeToandeckoe nocoodue.", M3narenbcTBo:
"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 / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIpaBOYHbIE CHCTEMbI:

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

. ba3za nannbix Web of Science - http://webofscience.com/

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

. HannoHanbHasi 3J1eKTpoHHAas 0ubmoTeka - https://rusneb.ru/

. DaekTponHasi oudauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php
. ITopTan oTKpwITHIX JaHHBIX Poccuiickoii ®exepanuu - 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 IKOHOMHYECKOro pa3putus 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 OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaMMeHOBaHHe
VYyeOHble ayAUTOPUH ['-204, YuebHas CTOJI y4eOHBIi, CTyI, TpUOyHa, mKad 11s
JUTSL IPOBE/ICHUS naboparopus JOKYMEHTOB, BEIIalIKa ISl OAEKIBI, TOCKa
JIEKIIMOHHBIX 3aHATHI "Bo3o0OHoBnsieMbIe MeJIOBast, MyJIbTUMEUIHBIN TPOEKTOp, IKpaH,

N TCKYHIETrO KOHTPOJIA

HUCTOYHUKHU SHEPTUH"

yKa3Ka J1a3epHasi, 1a00OpaTOpHBIA CTEH],
HOYTOYK, KOHAULIMOHEP

Y4eOHble ayauTopuu
TSl TIPOBEICHUS
MPaKTUYECKHUX
3ansatuii, KP u KII

K-120, MamuHHBIN 3471

cepBep, KOHIUIMOHEP

VBI]
I'-300, YuebHas napra, CTOJI MpernoaaBarens, CTyJ, TpuOyHa,
ayuTopus JI0OCKa MEJIOBasi, KOMIIbIOTEpPHAs! CETh C

BbIX0JI0M B IHTEepHET, MUKPOQOH,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
TEXHUYECKas alIaparypa, TeIeBU30p

VY4eOHble ayauTopun
JUISL IPOBEICHUS
IIPOMEKYTOUHON

aTTecTaluu

K-120, MamHHBIN 3471

cepBep, KOHIUIHOHED

NBI]
['-204, Yyebnas CTOJ Y4eOHbIi, cTyl, TpuOyHa, mKad s
nabopatopus JOKYMEHTOB, BEIlIAJIKa JJIs1 OJEXKIbl, JOCKa
"Bo3o0OHoBNIsIEMBIE MEJIOBasI, MyJIbTUMEIUMHBIN MPOEKTOP, IKPaH,

HUCTOYHUKHU SHEPTUU"

yKa3Ka J1a3epHasi, 1a00paTOpHBIA CTEH],
HOYTOYK, KOHAMIIMOHED

Ilomemmenust misa
CaMOCTOSITEILHOU
paboThI

HTB-201,
KomnbrorepHsii
YUTaIbHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B MIHTEpHET,
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TTomerenust misa

I'-206, Actiupantckas

KOMIIBIOTEP MEPCOHATBHBIN, TPUHTED,
KOHJIULIUOHEP

kadenper "I'BUD"

I'-209,

Kpeciio paboyee, CTyJ, mKad A7 JOKYMEHTOB,
CTOJI MUCHbMEHHBIN, TyMOa, KOMIIBIOTEPHAs
CeThb C BBIXOJOM B lIHTEpHET, KOMIBIOTEP

KOHCYJIbTHUPOBAHUSA

Ilomentenus st

IIpenonaBarenbekas
kad. "I'BUD"

I'-213/2, Cexperapckas

MIePCOHANBHBIN, MPUHTEP, KOHAUIIHUOHED
cTyJ, mKad I JOKYMEHTOB, IKad s
OJICXKIbI, CTOJI TUCHMEHHBIN, TYMOA,
KOMITBIOTEPHAS CETh C BBIXOJIOM B MHTEpHET,
MHOTO(YHKIIMOHATBHBIN IICHTP, HOYTOYK,
KOH/IMITMOHED, KHUTH, YICOHHUKH, TOCOOUs

kadenps "' BUD"

I'-225, Knagosas

Kpecio pabdouee, cTyI, mKad A JOKYMEHTOB,
CTOJI MUCHhbMEHHBIN, BeIIAIKa JUIsT OJICKIBI,
Tym0a, KOMITBIOTEPHAsI CETh C BEIXOJIOM B
WuTepHeT, MHOrO(yHKIIMOHAIBHBIHN LIEHTP,
KOMITBIOTEP IEPCOHATBHBIN, KOHIUIIUOHED,
KHUTH, Y4eOHUKH, TOCOOHS, TUIIIOMHBIC U
KYPCOBBIE€ PaOOTHI CTYJICHTOB

XpaHEeHUs

o0opynoBaHus U
y4eOHOTO HHBEHTAps

kadenpst "T'BUD"

CTEJUIaX Il XPAHCHUS] HHBEHTApsI, CTYJI, CTOJ
MUCHbMEHHBIN, KOMITBIOTEPHAS CETh C BBIXOJIOM
B lHTEpHET, HA0OP MHCTPYMEHTOB IS

MPOPUIAKTUIECKOTO 00CTYKUBAHUS
000py10BaHus1, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUs, ApXUBHBIC JOKYMEHTHI,
JIMIUIOMHBIC U KYPCOBBIC Pa0OTHI CTYICHTOB,
KaHIETSIPCKUI MPUHAIIISKHOCTH, 3aIlacHBIC

KOMIUIEKTYIOIIUE 17151 000pyI0BaHUS,
CMEHHBIE 3amyacTu g DBM
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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 3amanue Nel «MccneqoBanue HaOPHBIX M SHEPTETHYECKUX XapaKTEPUCTUK CTBOpa U
pycnoBoit I'DC ¢ oguHakoBsIMU arperaramm» (PacuerHo-rpadudeckas pabora)

KM-2 Pacuernoe 3amanne No2 «baanc BOJIbI B BOJOXPAHIIIMILE BOJOXO3SIMCTBEHHOTO HA3HAYCHUS
TOJIOBOTO PETYIMPOBaHMs CTOKa peku» (PacuerHo-rpaduueckas pabota)

KM-3 Pacuernoe 3amanue Ne3 «MeToapl pacueTa OCHOBHBIX KaTETOPHI MOTEHIIMAIa BETPOBOM
sHepretukn» (Pacuerno-rpaduyeckas padora)

KM-4 HrtoroBas koHTpoJsibHas padora (KoHTposibHas paboTa)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM- | KM-
Howmep Pa3gen nucHuINInHbL KM: 1 2 3 4
pasjena AT Auen Henens 4 8 12 14
KM:
1 I'mpposHepreTnyeckue pecypebl
1.1 ['unposHepreTyecKue pecypehl +

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 peqnoro croka Bogoxpanuauimamu ['9C
4.1 PerynupoBanue peunoro ctoka Bogoxpanunuiiamu ['OC +
5 OCHOBHBIE THIIBI THJIPOIHEPTETHUECKUX YCTAHOBOK
5.1 OcCHOBHBIE THIIBI THJIPOIHEPTETHUECKUX 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 BeTposIHEpPreTHUECKOro MmoTeHIaia
8.1 Kareropuu BeTposHEpPreTHUECKOro MoTeHIraia +
9 Ponb runpo- 1 BeTpOoIHEPreTUKHA B COBPEMEHHOM TOTUIMBHO-
SHEPreTUuYecKoM Komiuiekce Poccun
91 Ponb ruipo- v BETpO3HEPreTUKN B COBPEMEHHOM TOILIMBHO- +
' SHEPreTHYeCKOM KomIuiekce Poccun
Bec KM, %: | 30 30 30 10
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