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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: I'mapo3Heprerrnka 1 Bo300HOBJIsieMble HCTOYHUKH HEPTUH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OUBNYECKHUE OCHOBBI UCITOJIB3OBAHUSA BO3OBHOBJISIEMbBIX

NCTOYHHUKOB SHEPI'MHU

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

5 cemectp - 42 yaca;

IIpakTnyeckue 3aHATHSA

5 cemectp - 28 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemecTp - 71,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemecTp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

s : Bnageney, Lypkanos I1.C,
[IpenomaBaTelib * Mol [T — R8cc5752e-ShurkalovPs-7e7133e I1.C. lllypkanoB
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K TA.
o pagoBaTeHLHOH il Brageney LLecTtonanosa T.A.
HpOFpaMMBI * Mol ¢ Waentudukatop R :a486bb1-5hest0paI0vaTA-2b920§ H_[eCTOHaJIOBa
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Iesb ocBOeHUs TMCHMILINHBI: 3HAKOMCTBO C OCHOBHBIMH BHJIaMH BO30OHOBIISIEMBIX HCTOYHUKOB

sreprun (BUD), msydenue ¢dakropoB (opmupoBaHus W (PHU3MUECKUX OCHOB HCHOJIb30BaHus BUD,

HOJTy4eHHE HeOOXOANMBIX 3HAaHWI M HaBBIKOB JJIS TPOBEICHUS THAPOMETEOPOIOTHIECKUX PACUETOB

33[[3‘11/1 AUCHHUIIIMHBI

- OcBOoCHHE COBPEMEHHOH KJIaCCU(UKAIIMN SHEPTeTHYECKUX PECYPCOB;
- [lony4yenue 3nanmii 0 pakropax GopMupoBaHHs BO30OHOBISEMBIX HCTOYHUKOB YHEPTUH;
- [lomyuenue 3HaHM# 0 PU3NIECKUX OCHOBAX UCIIOIH30BAHUS BO30OHOBISIEMBIX HICTOUHHKOB

SHEPIuy;

- [IpuoOperenue 3HaHNI ¥ HABBIKOB UCIOJIb30BAHUS METOJIOB TUIPOMETEOPOIOTHYECKUX
pacueToB Ipu 0OOCHOBAHUU PACUETHBIX MAPAMETPOB I MPOSKTUPOBAHUS U SKCILTyaTalluu
SHEPreTU4YECKUX 0OBEKTOB HA OCHOBE BO30OHOBIISIEMbIX HCTOUHUKOB HEPIHH.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-4 Ciocob6eH npruHUMAaTh
y4acTHe B MPOEKTUPOBAHUU
00BEKTOB TUIPOIHEPTETUKHI
Y BO30OHOBJISIEMBIX
UCTOYHUKOB SHEPTUU

N /I-1nk-4 Bemonnsier coop u
aHaJN3 JaHHBIX JUIS
MPOEKTUPOBAHMS,
COIIOCTAaBJISIET KOHKYPEHTHO-
CIIOCOOHBIE BapUAHTBI
TEXHUYECKHUX PEIICHUU

3HATh:

- OCHOBHBIE METOIbl METCOPOJOTHIECKIX
U THJIPOJIOTHYECKHUX PACUCTOB;

- (pu3uUecKre OCHOBBI UCIIOIH30BAHHMS
BUD;

- (hakTOpHI (hOPMHUPOBAHKS OCHOBHBIX
BuzoB BUD.

YMETh:

- aHAJIM3UPOBATh U PACCUUTHIBATH
METEOPOJIOTUUECKUE FTEMEHTHI U
napaMeTpbl PEYHOTO CTOKA;

- IPUMEHSITh METEOPOJIOTHIECKHUE METO/IbI
JUTSI TIPOBEJICHUS TETMOIHEPTeTUIECKIX
pacyeTos;

- BBIOMPATH PaCYETHBIN TOM TS
MIPOBEACHUS THIPOIHEPTETUIECKUX
pacyeTos;

- PUMEHSITh METEOPOJIOTHIECKHUE METO/IbI
JUTSI IPOBE/ICHUS BETPOIHEPTETHUECKUX
pacyeTos;

- IPUMEHSTH METOABI THIPOIOTHIECKUX
pacyeToB JIJIsl OTPEICTICHUS PACUETHBIX
apaMeTpoOB PEYHOT0 CTOKA.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodecCHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
['unposHepreTrka u Bo300HOBIsIeMble HCTOUHUKH dHeprun (nanee — OIIOII), HanpaBieHus] MOATOTOBKU
13.03.02 DnexkTpo’HEepreTuka M HIIEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbIcliee OOpa3oBaHUE -

OaxanaBpuar.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBAIM(PUKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 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

[Ipenmer u 3agaun
METEOPOJIOTUU

= ¢o| Beero sacos

o

[

6

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

11

[Ipenmer u 3agaun
METEOPOJIOTUH

6

[1], 4-19
[6], 5-25

OcHoBBI ruporpadun
peK, mapaMeTpsl
PEYHOTO CTOKa,

(axTopsI
(dbopmMupoBaHUs
PEYHOro CTOKA

12

2.1

OcHOBBI ruaporpadun
PEK, mapaMeTpel
PEYHOTO CTOKa,

(hakTopsI
(dbopmupoBaHust
PEUHOro CTOKA

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[4], 5-13
[5], 4-6

OCHOBBI THJIPOMETPHH.
I'mpponoruueckue
pacdeTsl

12

3.1

OCHOBBI THJIPOMETPHH.
I'mpponoruueckue
pacdeTsl

12

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[4], 13-22
[5], 6-9

CraTuCTHYECKHE

XapaKTePUCTUKU

PEYHOro CTOKa,
KOPPEJSILIMOHHAs CBSI3b

12

4.1

CraTucTHYECKHE
XapaKTCPUCTHUKHU

12

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

[7], 302-312




PEYHOro CTOKa,
KOppEeJIAIIMOHHAasA CBA3b

I'mnponoruueckue
IIPOTHO3BL.
MaxkcuManbHbIE U
MUHHMMAaJbHBIE PACXObI
BOJIBI

16

5.1

I'nnponoruueckue
TIPOTHO3HI.
MakcumanabHbIE
MUHUMAaJIbHBIEC PACXOIBI
BOJIbI

16

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[4], 30-33, 40-44
[6], 59-62

Bopoxpanunuia, ux
TUIIbI, HA3HAYEHUE U
OCHOBHBIE
XapaKTePUCTUKU

10

6.1

Bopoxpanunuiia, ux
TUIIbI, HA3HAYEHUE U
OCHOBHBIE
XapaKTePUCTHKH

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[4], 34-40

ComHeuHas paguanys

18

(o]

I

H3yuenue mamepuanos 1umepamypHslx

7.1

ComHeuyHas paxuanus

18

UCMOUYHUKO06.

[2], 10-50

ATMmocdepa, ee cocTas
M CTPOEHHE.
BosnyiHeie TeueHns B
aTMocdepe

18

8.1

Atmocepa, ee coctan
U CTPOCHHE.
Bosnyiinbie Teuenus B
aTMocdepe

18

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[3], 77-121

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

144.0

42

28

0.5

38

335

Hroro 3a cemecTp

144.0

42

28

2

0.5

71.5

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [Ip — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK IO pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpeomem u 3a0auu memeopoao2uu

1.1. [Ipenmer u 3a1a4u METEOPOTIOTHH

3HaueHHEe METEOPOJIOTUU [JIsl XO3SHUCTBEHHOW JEATETLHOCTH U CBSI3b €€ C DHEPreTHKOM.
OCHOBHBIE METEOPOJIOTHYECKUE KATETOPUH M MX IMapaMeTpbl. Bo300OHOBIsIEMbIE YHEPTOPECYPCHI:
TUJIPOPECYPCHI, BETPOPECYPCHI, COMHEYHAS PaJUaLIUS.

2. Ocnosvi eudpoepad)uu PEK, napamenipbl pe4Ho20 CMoKa, d)aKWlODbl d)opmupoeanuﬂ pedrHozco
cmoka

2.1. OcHoBBI ruApOrpaduu peK, mapaMmeTpbl pEYHOTO CTOKA, GaKTOPhl (HOPMUPOBAHUS PEUHOTO
CTOKa

Peunas cucrema. I['maponorumyeckas cerb. Peunoli OacceiiH. Tumbl BOJOCOpPOCOB U
BostopazenoB. IlpononbHeId ¥ TONEpeyHbI Mpoduin pekd. YKIOH aHa peku. Pacxox croka,
00BeM CTOKa, MOJIyJIb CTOKa, CJOW CTOKa, Kod(h(UIMEeHT CcTOoka, HOpMa pacxojla M o0bema,
MOJYJIbHBIN KO3 dunmeHT croka. KimMatudeckue, ¢usuko-reorpapuueckue u aHTPONOTESHHBIC
(dakTopsl POPMUPOBAHUS PEUHOTO CTOKA.

3. Ocnoebl cuopomempuu. 1 uopoao2uueckue paciemol

3.1. OcHOBBI THAPOMETPHUH. [ HAPOTOTHYECKUE PACUEThI

Opranu3zanus THAPOMETEOPOJIOTHIECKOM CITY>KOBI, THAPOMETEOPOJIOTHYECKast ceTh. MI3mepenue
YpOBHEH, CKOPOCTEHl TE€YeHHUS U PacxoJ0B Bojbl. KpuBbie CBSI3M YpOBHEW M PacxXo/0B BOJIBI MpHU
YCTAaHOBUBIICMCA MW HCYCTAHOBUBHICMCA OBHWXCHUMU BOIBI. I[OCTaTOLIHOCTB FHIIpOJIOFH‘-ICCKOfI
uHpopmaiu. OCHOBHBIE 3JIEMEHTBI TEOPUHM BEPOSTHOCTEH. 3aKOH pacrpeiesieHUs] BEPOSATHOCTEH.
[Tapametpsl pacnipenenenus. Teoperndyeckas U SMIMPUUECKAst KPUBBIE 00ECIIEYEHHOCTH.

4. Cmamucmuyeckue Xapakmepucniuku peiHoco CnoKa, KOppeiaAuuoOrRRAsA C653b

4.1. CratucTuyecKkie XapaKTepUCTHKH PEYHOTO CTOKA, KOPPEISIIMOHHAS CBS3b

I'paduky 4acTOTHl U MPOAOKUTENBHOCTH. MHTerpanbHast kpuBas croka. DyHKIMOHABHAS U
HE(QYHKIIMOHATBbHAS CBA3b MEXKAY TIapaMeTpaMH pEYHOTO0 CTOKAa. YPaBHEHUS PErPECcCHH.
Koadduunent koppensuuu.

J. Fu()pwzoeuqecmte npozro3vl. MakcumanbHble U MUHUMAIbHBLE DClCXO()bl 6000l

5.1. 'mpponornyeckue npor1o3sl. MakcuManbHble 1 MUHUMAJIbHBIE PACXOJIbI BOJBI

3amaun U KkiaccuuKanys THIPOJIOTHYECKUX MPOrHO30B. OIEHKa JTOCTOBEPHOCTH MPOTHO30B.
VcTOYHNKHM MakCHMajbHBIX PacxoZoB BOAbl. PacueT mMakcMMalbHBIX U MUHUMAJIBHBIX Pacxo/0B
IIPU TOCTATOYHOM, HEJOCTATOYHOM U OTCYTCTBUM MH(OPMALINH.

6. BO@OXDCIHUJZUWCI, Uux munvl, HA3HAYEHUE U OCHOBHblE XapaKmepucmuKku

6.1. BonoxpaHwiniia, X THIBI, HA3HAYEHUE U OCHOBHBIE XapaKTEPUCTUKHU

Knaccugukarus BogoxpaHuiuil mo ooseMy, Ha3HaueHHI0, crocoly co3nanus. Kpusble cBs3u
BepxHero u HmwxHero Obeda. Ilotepu pacxona Boabl u3 BogoxpaHwiHil. Cpok ciy’kObl U CpPOK
3aWJIEHUS BOJOXPaHWINLI.

7. Conneynas paouauus




7.1. Conneunas paguanus

OCHOBHBIE 3aKOHBl CONMHEYHOM paguauuu. IIpsimas cosnneunas paguanus. CoJsiHeUHas
noctosiHHasi. CIEeKTp CONHEYHOW panuanuu. BrusHue atMocdepbl Ha CONHEUHYIO PaIUAIUIO.
JInuHHOBOJIHOBOE M3ydeHue 3eMitd u atMocdepsl. [Ipuxoa u pacxo Ty4ucToi SHEPrUu.

8. AmMocqbepa, ee cocmas u cmpoeHue. BO3@VWHbl€ me4eHUus 6 amMocqbepe

8.1. Atmocdepa, ee coctaB u ctpoeHue. Bo3myniabie TedeHus: B atmocdepe

BeptukanpHas ¥ TOpU3OHTANbHAS HEOJHOPOMHOCTh arMocdepbl. (OCHOBHBIC 3aKOHBI
atMocdepHoit cpenbl. OCHOBHBIE XapaKTepuCTUKH BeTpa. Cpemanue ckopocTd Berpa. CyTOUYHBIA H
roJIOBOM XOJ U3MEHEHHs CKOpocTH Berpa. [IpuBeneHue CpelHEro/loBbIX CKOPOCTEH BeTpa.
MaxkcuMmanbHble CKOPOCTH BETpA.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. TeopeTnueckas 1 SMOMPUYECKasi KPUBbIE 00ECIIEYEHHOCTH;
2. CTaTuCTUYECKUE XapaKTEPUCTUKU PEYHOTO CTOKA;
3. BHyTpuronoBoe pacrnpesieiaeHue CToKa,;
4. OCHOBHBIE XapaKTEPUCTUKH BETPA;
5. OCHOBHBIE XapaKTEPUCTUKHU MPUX0/1a COTHEUHOH pajualum;
6. MeTo/1bI KOPPESIIUOHHOTO aHATTN3a CBSI3U MEXIY THAPOJIOTHUECKUMHE MapaMeTpamMu;
7. MakcuManbHble 1 MUHUMAJIbHBIE PACXO/AbI BOJBI.

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

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



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

3annaHupOBaHHBIE PE3yIbTAThI

Howmep paznena auciuruivHs (B

OreHouHOE CpE€ACTBO

00y4YeHHs 10 JUCLIUTUINHE Kozer COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
(B COOTBETCTBUHU C pazfesoM 1) HHANKATOPOB 79 |2[3][4]5]|6|7]8
3HaTh:
(baKToI;;/I (%OpMI/IpOBaHI/IH OCHOBHBIX V-1 + KonTponbhas pa6§Eg®aKTopH dbopMupoBaHus
BHJIOB OCHOBHBIX BHJIOB
(bu3nyecKrue OCHOBBI UCIIOJIb30BAHUS KonTponbHas pabota/Pusndeckiue OCHOBBI
BUD V/-Lcs * ucnosb3oBanus B1UO
OCHOBHBIE€ METO/IbI KonTponbnast pabota/OcHOBHBIE BUABI JHEPTOPECYPCOB
METEOPOJIOTUYECKUX U N-1nk-4 +
TUAPOJIOTUYECKUX PACUETOB
Ymern:
MPUMEHSATHh METOJbI TUAPOIOTHUECKHUX Pacuerno-rpaduueckas padora/PI'P1 IToctpoeHue
pacyeToB IS ONpPEeIeHUS VT-Lrica + ruzporpados, rpadMKoB MPOJOHKUTETFHOCTH U
pPacYEeTHBIX TAPaAMETPOB PEYHOTO YaCTOTHI Pacx0/a BOJIbI PEKH B 33JJTaHHOM CTBOPE
CTOKa
MIPUMEHATHh METEOPOJIOTUUECKHE Pacuetno-rpadpuueckas padora/PI'P5 Onpenenenue
METO/BI JUIsl MPOBECHUS N-1nk-4 + | XapakTepHOTO rojia B sy U3BMEPEHU CKOPOCTH BETpa
BETPOIHEPreTUYECKUX PACUETOB Ha 1utomaake 3aganHo MC 3a pacueTHbIN epHoT
BBIOMpATh paCUETHBIN ro1 AJIs Pacuetrno-rpaduueckas pa6ora/PI'P3 Bribop
MPOBEACHUS THAPOIHEPTETHUECKUX VT-Lrica + PAcYETHOr0 MaNoBOJHOIO 1 CPEIIHEBOHOTO rojia
pacyeToB 3aJJaHHOM 00ECTIEYeHHOCTH PEKH B 3aJIaHHOM CTBOPE 3a
pacyeTHBIN EPUOJL
[IPUMEHATH METEOPOIOTHYECKHE PacuetHo-Tpaduueckas padora/PI'P4 Pacuer usmenenus
METOMBI JJIs1 IPOBEAECHUS VT-Likca + MAaKCHMAaJIbHON CYyTOYHOU MPSIMOI c9nHequﬁ pamuanuu
TeJIMOHEPTETUUECKUX PACUETOB B TEUEHUE T'0J1a U IOTOKA COJTHEUHON paJiMalvy 3a TOJ
Ha TOPU30HTAIBHYIO TUIOMAIKY
AHAIM3UPOBATH U PACCUUTHIBATH PacuetrHo-rpaduueckas pabora/PI'P2 Pacuet romooro
METEOPOJIOTUYECKUE FIIEMEHTBI U NI-1nk-4 + CTOKa PEKHU 3a/IaHHON 00€CTIEUeHHOCTH B 33IAaHHOM

mapaMeTpbl pCYHOI'0 CTOKA

CTBOPC 3a paC‘{CTHHﬁ Nnepruon




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

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanuzaruu: [lncemennas padota
1. OcuoBHbIe Bub! d3HEpropecypcoB (KonTponbHas padboTa)
2. PI'P1 IToctpoenue ruaporpados, rpadukoB MPOAOHKUTEIHFHOCTH U YaCTOTHI Pacxoja BOJIbI
peku B 3amaHHOM cTBOpe (PacuetHo-rpaduueckas padbota)
3. PT'P2 PacueT rogoBoro croka peku 3aaHHOW 0OCCIICYCHHOCTH B 3aJJaHHOM CTBOPE 32
pacuetHbIii iepuoy (PacuerHo-rpaduueckas padbora)
4. PI'P3 Bb160p pacyeTHOr0 MaJIOBOAHOTO M CPEHEBOIHOTO T0/la 3aJaHHON 00eCIIEeYCHHOCTH
PEKH B 33JIaHHOM CTBOpE 3a pacueTHbIN niepuoy (PacuerHo-rpadudeckas padora)
5. PT'P4 PacueT u3MeHEeHHs] MaKCUMAJIbHOM CyTOYHOM MPSAMOMN COJIHEUHOM paJualiy B
TEUYEHUE TOJIa M TTOTOKA COJTHEYHOU paJraliiy 3a T'oJl Ha TOPU30HTATBHYIO TUIOIAIKY
(PacuerHo-rpaduueckas pabora)
6. PI'P5 Onpenenenue xapakTepHOTo rojia B psly U3MEPEHUN CKOPOCTH BETpa Ha TUIOMIAIKE
3aganHoii MC 3a pacuetHslii nepuoj (PacuetHo-rpaduueckas padbora)
7. ®akropsl hopmupoBanust o)cCHOBHBIX Bu0B BUD (KoHTponbHas paboTa)
8. dusuueckue ocHOBHI Hcnoiab3oBanus BUD (KontponbHas paboTa)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLMILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHHUIJINHE
Ixzamen (Cemecmp Nes)

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Anexcannposckuii, A. FO. OcHOBBI MeTeoposioruu : Yue6Hoe nocodue no kypey "duznueckue
OCHOBBI HCII0JIb30BaHMSI BO3OOHOBIISIEMBIX UCTOYHUKOB 3HEPTUU'" JIJISl CTYACHTOB, O0yYarouxcs
1o HanpasieHuto "Dnektposnepretuka” / A. FO. Anexcanaposckuii, b. M. Cunaes, B. U.
Buccapuonos, Mock. saepr. un-t (MOU TVY) . — M. : U3a-8o MOU, 1999 . - 52 c. : 3.50 .;

2. ConHeyHas HepreTHKa : yueObHoe 1mocodue s By30B 110 HalpaBlIeHUIO "DJIeKTposHepreTuka” /
B. U. Buccapuonos, I'. B. [leproruna, B. A. Ky3nenosa, H. K. Manunun ; Pen. B. 1. Buccapnonos
. — 2-e u3n., crepeorutt . — M. : U3natenbckuii mom MOU, 2011 . — 276 c. - ISBN 978-5-383-00608-
5.

3. Berposneprertuka : yaeOHoe ocobue 1no kypcam "TeopeTuueckre OCHOBBI HETPAAULIMOHHON U
BO300HOBIIsIEMOH dHEpreTHKN", "OU3NUeCcKrue OCHOBBI UCITOJIH30BAHUS BO30OHOBIISIEMBIX
UCTOYHUKOB 3Heprun" u 1p. / A. I'. Bacwkos, I'. B. [leproruna, H. K. Manunus, P. B. IIyraues,
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;
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4. Anekcanaposckuii, A. FO. ['maposnepreTuyeckrie yCTaHOBKH : Y4eOHOE ocoOHe Mo Kypey
"T'uaposHepreTnyeckre ycTaHOBKU'" TI0 HampaBiieHuto "DnekTposnepreruka’ / A. 1O.
Anexcanaposckuii, b. . Cunaes, Mock. suepr. un-t (MOU TY) . — M. : U3a-80 MDU, 2004 . — 80
c. - ISBN 5-7046-1161-3 .;

5. Anekcannposckuii, A. FO. MmxenepHas rugponorus : YueOHoe nocobue mno kypey "®usndeckue
OCHOBBI UCIIOJIb30BaHMsI BO30OHOBIIIEMBIX HCTOUYHUKOB sHeprun" / A. 0. AnexcannpoBckuid, b. 1.
Cuiaes, C. A. Cepsikosa ; Pen. B. U. Buccapuonos ; Mock. suepr. ua-t (MOU TY) . — M. : U3a-Bo
MDBU, 1999 . - 56 c. - ISBN 5-7046-0260-6 : 3.00 .;

6. 'maposuepreruka : YueOHUK A By30B 1O criennanbHocTd "['uaposnextposnepretuka" / Pen.
B. . O6pe3koB . — 2-¢ uzn., nepepad. u gon . — M. : DHeproaromusaar, 1988 . — 512 c.;

7. A. U. Yeborapes- "O061mas ruaponorus (Boasl cymu)", (2-e u3a., nepepad. u 101m.),
WznarensctBo: "I'unpomereonsaar", Jlenmnrpan, 1975 - (530 c.)
https://biblioclub.ru/index.php?page=book&id=449995.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanmonHas cucreMa cemeiicrsa Linux;

4. Maitna BuaeokondepeHIum.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

4. TlopTaa oTKPHITHIX TaHHBIX Poccuiickoii dexepamuu - https://data.gov.ru

5. Ba3za oTKpbITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COUMAJIBHOM 3a1uThl PD -
https://rosmintrud.ru/opendata

6. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

7. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3puTus Pd -
http://www.economy.gov.ru

8. ba3a oTKpBITHIX JaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

9. DaexkTpoHHasi oTKpbITas 6a3a 1aHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

10. HauMoHaIbHBII MOpTAaJI OHIAKH 00yueHus: «OTKpbITOE 0O6pa3oBanuey - https://openedu.ru
11. OpunnanbHbii caiit PeepaabHOI0 AreHTCTBA 110 TEXHUYECKOMY PeryJIMpoBaHHIO
MeTpoJioruu - http://protect.gost.ru/

12. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HAHMEHOBAaHHE
Y4eOHble ayIUuTOpUN I'-304, Yuebnas rnapra, CTyJ, JOCKa MeJIOBast, KOJIOHKA
JUIS TIPOBEJICHUS ayJIUTOPUS 3BYKOBBIE, MYJbTUMEIUUHBIA MPOEKTOP, SIKpaH

JJICKIIMOHHBIX 3aHIATUN U
TCKYIIETO KOHTPOJIA

Y4eOHbIe ayIuTOpUN I-310, YucOnas CTOJI MPEMNOoiaBaTesl, CTOJ, CTYI, MKad As
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U1 IPOBEICHUS nabopaTopus JIOKYMEHTOB, BeLIaJIKa AJIs OAEKAbI, CTOJ JUIs

IIPAKTUYECKUX 3aHATUH, | "I'maposHepreruxa" COBEIIAHUH, KOMIIBIOTEPHAs CETh C BBIXOJIOM B

KP u KII HuTepHeT, MyJIbTUMEIUUHBIN TPOCKTOP, IKPaH,

JIOCKa MapKepHas MepeABIKHAs, HOYTOYK,
KOMIIbIOTEP N€PCOHANIBHBIN, IPUHTED,

KOHJIUIMOHEP, KHUTH, YI€OHUKHU, TTOCOOHSI
VYueOHbIC ayAUTOPUHN I-310, YueOnas CTOJI TIPENOIaBaTelIs, CTOJI, CTYJI, Kad 11
JUTSL IPOBEJICHUS nabopaTopus JIOKYMEHTOB, BEIIaJIKa JJIs1 OACKIbI, CTOJ JIJIst
MPOMEKYTOYHOMN "I'maposneprerrka" COBEILIAaHW I, KOMITBIOTEPHAs CETh C BBIXOJOM B
aTTecTalluu

HHTepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH,
JI0CKa MapKepHas NepeBIKHas!, HOYTOYK,
KOMIIBIOTEP NEPCOHAIbHBIN, IPUHTED,
KOHJIMIIMOHEP, KHUTY, YUeOHHUKH, TOCOOUS
Ilomemmenust misa I'-206, AcniupanTtckas

Kpecio pabdouee, CTyI, MKad s JOKYMEHTOB,
CaMOCTOATEIIbHON kadenpst "IT'BUD" CTOJI MUCbMEHHBIH, TyM0a, KOMIIBIOTEPHAS CETh
paboTsl ¢ BbIX0JI0M B MHTEpHET, KOMIIBIOTEP

NIEPCOHANIbHBIN, IPUHTEP, KOHIUILIUOHED
Ilomemenus mis I'-304, YuecOHas rapra, CTyJ, JI0CKa MEJI0Basl, KOJIOHKH
KOHCYJIbTUPOBAHUS ayIUTOpUs 3BYKOBBIE, MYJIbTUMEIUNHBII IPOEKTOP, SKPaAH
[Tomewmenus nis I'-225, KnagoBas CTEIUIAXK ISl XpaHEHUsSI HHBEHTAapPs, CTYJI, CTOJ
XpaHEeHHUst kadenpst "T'BUD" NMCbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJA0M
00opy0BaHus U B lHTEpHET, HAOOP MHCTPYMEHTOB ISt
yueOHOT0 UHBEHTaPs

npoUIAKTUIECKOT0 00CTyKUBAHUS
000py10BaHust, HA0OPHI AEMOHCTPALIUOHHOTO

000pyI0BaHUs, apXUBHBIE JOKYMEHTHI,
JUTUTOMHBIC U KYPCOBBIE PaOOTHI CTYICHTOB,
KaHLESIPCKUM MPUHAITICKHOCTH, 3allacHbIe
KOMIUICKTYIOIINE JIJIs1 000pYIOBaHUs, CMCHHBIE
3anmyactu it OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

dusnyecKre OCHOBBI UCIIOJIHF30BAHUS BO30OHOBIISICMBIX HICTOYHHKOB OHCPIUHU

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6
KM-7

KM-8

OcHosHble Bubl 3HEpropecypcoB (KonTtponbhas padota)

PI'P1 INoctpoenue ruaporpados, rpadukoB IPOIOHKUTEIBHOCTH M YaCTOTHI PacXo0/ia BOIbI
peku B 3aaHHOM cTBOpe (PacueTHo-rpaduyeckas pabora)

dakTopsl popmupoBanusi ocHOBHBIX BI10B BUD (KontponbsHas padora)

PI'P2 PacyeT rogoBoro croka peku 3aJaHHOW 0OSCIICYEHHOCTH B 3aJaHHOM CTBOPE 32
pacuetnslil nepuoa (PacuetHo-rpadudeckas padora)

PI'P3 Bo16op pacueTHOTro MaloBOJIHOTO M CPEIHEBOAHOIO To/ia 33JaHHON 00eCTIeUeHHOCTH PEKU
B 33JJaHHOM CTBOpE 3a pacueTHbIi nepuo; (PacueTHo-rpaduyeckas padora)

®uznyeckue ocHOBBI ucnonb3oBanus BUD (KonTponbHas pabora)

PI'P4 PacueT usmeHeHHs] MAKCUMaJIbHOM CYTOYHOM MPSMON COJIHEYHON paJualii B TEUCHUE
roJia ¥ MOTOKa COJIHEYHOW paJvalluy 3a Tojl Ha TOPU30HTaIbHYO Momaaky (PacuerHo-
rpadudeckas padbora)

PT'P5 Ompenenenue xapakTepHOTo rofa B psy U3MEPEHUN CKOPOCTH BETPA Ha IIJIOIMIAIKE
3aganHoi MC 3a pacuetHslii nepuoj (Pacuerno-rpaduueckas padbora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen KM: 1 2 3 4 5 6 7 8
pasnena TUCIIAILINHEI Henens 4 4 8 8 12 12 15 15
KM:
1 [Ipenmer u 3anaumn
METEOPOJIOTUU
11 [Ipenmer u 3anauun +
METEOPOJIOTUU
OcHoBbI TUIpOrpaduu pex,
5 IapaMeTpbl PEYHOTO CTOKA,
bakTopsl GOopMUPOBAHUS
PEYHOr0 CTOKA
OcHoBbI TUIpOrpaduu pex,
IapaMeTpsl PEYHOTO CTOKA,
2.1 +
(bakTopsl POPMUPOBAHUS
PEYHOTO CTOKA
3 OCHOBBI THIPOMETPHH.
I'uponaornyeckure pacueTsl
31 OCHOBBI THIPOMETPHH. +
' I'upponornyeckue pacyersl
Craructuueckue
4 XapaKTEPUCTUKH PEYHOTO CTOKA,
KOPPEJSIIMOHHAs CBSI3b
41 Craructudeckue +

XAPaAKTCPUCTHUKU PCUHOI'O CTOKA,
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KOPpEJSILIHOHHAS CBSI3b

FI/I,I[pOHOFI/I‘lCCKI/IC ITPOTHO3BLI.
MakcuManbHbIC U MUHHAMAJIbHEIC
pacxoJbl BOJbI

5.1

I'maponoruyeckue NporHo3.l.
MaxkcumanbHble 1 MUHEMAJIbHBIE
pacxo/ibl BOJIbI

BO,I[OXpaHI/IJ'II/IIHa, HUX THIIBI,
Ha3Ha4YCHHUEC U OCHOBHBIC
XapaKTECPHUCTUKN

6.1

Bopoxpanuiuina, ux THUIIbI,
Ha3HAaY€HHUE U OCHOBHEIE
XapaKTEPUCTUKU

ConHeyHas paauanus

7.1

ConHeyHas paauanus

ATMocdepa, ee cocTaB u
crpoeHue. Bo3ayiiHbie TeUeHHs B
atmochepe

8.1

ATtMmocdepa, ee cocTaB U
cTpoeHue. Bo3nyniHele TeueHus B
atMocdepe

Bec KM, %:

10

10

10

15

15

10

15

15
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