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 o6pa3oBaTejbHOI mporpaMMmel: I'mapo3Heprernka
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
TEOPETHYECKHE OCHOBBI THJIPOOHEPI'ETUKHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.17

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 4;
10 cemectp - 5;
Bcero - 9

Yacos (Bcero) no yueoHomy
MJIAHY:

324 yaca

Jexknun

9 cemecTp - 8 yacos;
10 cemectp - 8 yacos;
Bcero - 16 yacos

IIpakTnyeckue 3aHATHSA

9 cemecTp - 4 yaca;
10 cemecTp - 8 yacos;
Bcero - 12 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynbranuu

9 cemecTp - 2 yaca;
10 cemecTp - 2 yaca;
Bcero - 4 yaca

CamocrosiTesibHasi padoTa

9 cemecTp - 128,5 yaca;
10 cemecTtp - 160,2 yaca;
Bcero - 288,7 uaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTaKkTHasi padoTa

9 cemecTp - 1,2 yaca;
10 cemecTp - 1,5 yaca;
BCero - 2,7 yaca

BKJIIOYas:
TecTupoBanue
Kontpoabnas pabora

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
IK3aMeH

9 cemectp - 0,3 yaca;
10 cemectp - 0,3 yaca;
Bcero - (0,6 yaca

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

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

Bnageneyu TaryHos M.I',
[IpenomaBaTelib Naentudmeatop  |RBOGEA17C-TIagUNOVMG-84C3458 M.T". TsarynoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PykoBogurens
O6pa3OBaTeJ]BHOI7I CseneHva o snagensuye L3N M3K
Bnageneyu INyrayes P.B.
POTrpaMMBI NaenTudnratop Rf46e5256-PugachevRV-eb46307¢ P.B. Hyraqu
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3aBeHyIOH-U/H7I BBIHYCKaIOH_Ieﬁ i ! 4 Bnageney, S Bnaﬂenljj;?‘?’:)r“f;EOBa T.A. TA
Kadeapbl * Mol ¢ Waentagmearop  REa486bb1-ShestopalovalA-2b9205 IITecromanoBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOeHMSI ITMCUUIIMHBI. OCBOCHUE 3HAHUS, HEOOXOIUMBIE Ul MOCIEAYIOIIEr0 U3ydeHus
CHeHaTbHBIX HHKEHEPHBIX TUCIUIUIMH U B JaJIbHEHIIEH ero mpodeccnoHanbHOl eI TeNbHOCTH

33[{3‘11/1 AUCHHUITIMHbI

- M3yuenue cuCTeMHBIX CBOMCTB SHEPTETUKH U BO30OHOBIISIEMbIX HICTOUHUKOB SHEPTHH;

- M3yueHue OCHOBHBIX CXEM U TUIIOB THAPOIHEPIUYECKUX YCTAHOBOK M MIPUHLUIIOB UX PAOOTHI;

- Mzyuenune 0cOOEHHOCTEH HCIIOBb30BAaHMS THIPOIHEPTETHUECKUX YCTAHOBOK B SHEPTETHUECKUX
cucTeMax, peXXHMOB UX pabOThI;

- OcBoeHHUE METO/I0B pacueTa OCHOBHBIX I1OKa3aTeel THPOIHEPreTUUECKUX YCTAaHOBOK ITPH
OIpEIeIEHUH UX KCILTYaTallMOHHBIX PEKUMOB U IIPOEKTHBIX [1apaMETPOB.

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

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

I1K-2 criocoOeH MpoBOINUTH
TEXHUYECKOE
o0cyKUBaHUE
TEXHUYECKUX CPEJICTB
ABTOMAaTHU3UPOBAHHBIX
CHCTEM YIIPABIICHUS
TEXHOJIOTHYECKUM
MIPOIIECCOM

N I-13nk-2 [Ipuemka coctaBa u
00BbeMa BBITIOJIHEHHBIX PadoOT B
paMKax BBIJCIICHHON 30HBI
OTBETCTBEHHOCTH

3HATh:

- TUAPOIHEPTIETUYECKYIO TEPMUHOJIOTHIO;
- XapaKTEepUCTUKU PEYHOT'O CTOKA U CBSI3U
MEXy pacXoJaMH U YpPOBHSIMHU, YMETh
MCTIOJIB30BaTh TUAPOTPadbI B BOJHO-
HHEPreTUYECKUX U BOJOXO3ANCTBEHHBIX
pacuerax, IOHMMAaTh XapaKTep peYHOro
CTOKa KaK BEPOATHOCTHOI'O IIPOLECCA;

- cOCTaB 000PYyI0BaHUs, IPUMEHSIEMOTO Ha
I'9C nu I'ADC;

- QJITOPUTMBI BOJHO-IHEPTreTHUECKUX
pacueToB.

[TK-2 criocoGeH mpoBOAUTH
TEXHUYECKOE
o0cITy’)KuBaHHe
TEXHUYECKUX CPEJICTB
ABTOMATHU3UPOBAHHBIX
CHCTEM YIPABIICHUS
TEXHOJOTHYECKUM
MPOIIECCOM

N]1-15nk-2 Benenune
TEXHUYECKOMN JOKYMCHTAIlUHU B
nporiecce 00CTyKUBAHHS
000pyI0BaHUS

YMETb:
- BbIOupate napamerpsl I'9C u FADC;

- IPUMEHSTH Ha TPAKTHKE BOIHO-
HHEPreTUYECKUe pacueTsl IIpu BbIOOpE
OCHOBHbBIX napamerpos ['DC.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
I'unposuepretuka (nanee — OIIOII), nampaBienust noxaroroBku 13.03.02 DnexTposHepreTuka Hu
JJIEKTPOTEXHUKA, YPOBEHb 00pa30oBaHus: BbIiciiee 00pa3oBaHue - 6akagaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MOTydeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IIPU BINOJIHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

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

Pasnenbl/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
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 TexHonornyeckas 28.8 9 2 - 1 - 0.5 - 0.3 - 25 - Camocmoamensnoe uzyuenue
cxema npeoOpa3oBaHus meopemuueckoz0 mamepuana: N3yuenue
SHEPruu JOIOIHUTENEHOTO MaTepHaa o pasieny
THIPO3HEPTreTHYECKIX "TexHOJIOTHYeCKas cxeMa Npeodpa3oBaHUs
YCTaHOBOK SHEPIUU TUAPOIHEPTeTHIECKUX YCTaHOBOK"
11 TexHonornyeckas 28.8 2 - 1 - 0.5 - 0.3 - 25 - ITodzomogKa K mexkyuiemy KOHmponio:
cxema npeoOpa3oBaHus [ToBTOpEHNE MaTepuaia o paaery
JHEPTUH "TexHonornyeckas cxema npeodpa3oBaHuUs
THAPOIHEPTeTUYECKUX 9HEPTUH THAPOIHEPreTHYCSCKUX YCTAHOBOK"
YCTaHOBOK H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], m.2
[3], n.8
2 OHepreTHvecKue 32.8 2 - 1 - 0.5 - 0.3 - 29 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
XapaKTepUCTUKH IToBTOpEHNE MaTepuaa o pasiery
CTBOpa U "DHepreTUdecKue XapakTepHUCTUKU CTBOPA U
BOZOIIPOBOASILIUX BOJIOTIPOBOSIINX COOPYXKECHUMN"
COOPYXKEHHH Camocmoamensnoe uzyuenue
2.1 OHepreTHvecKue 32.8 2 - 1 - 0.5 - 0.3 - 29 - meopemuyueckoz0 mamepuana: Vzyaenne
XapaKTePUCTUKH JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiny
CTBOpA U "DHepreTHYecKre XapakTepUCTUKU CTBOPA U
BOZOIIPOBOASALIUX BOJIONPOBOASAIINX COOPYXKEHUN"
COOpY)KEeHHH H3zyuenue mamepuanos iumepamypHsix
UCHOYHUKOG:
[3], n.7
3 Hamnopusie u 30.6 2 - 1 - 0.5 - 0.3 - 26.8 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
JHEPreTUUECKHe IToBTOpEHNE MaTepuaa o pasaery
XapaKTEPUCTUKHU "HamopHsle 1 hHEpreTHYecKie XapaKTepUCTUKA
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THIpOy3Ja

ruapoysna"

3.1 Hanopusie u 30.6 2 1 0.5 0.3 - 26.8 - Camocmoamenvnoe uzyuenue
SHEpPreTH4ecKue meopemuueckoz2o manepuana: Nzydenue
XapaKTEePUCTUKU JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny

TUAPOY3Ja "HamopHble 1 SHEPTreTHYECKUE XapaKTEPUCTUKH

ruapoysna'

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[3], m.6
4 OHepreTHvyecKue 33.8 2 1 0.5 0.3 - 30 - Iloozomoeka K meKyuiemy KOHmMPOJiio:
XapaKTepUCTUKH IToBTOpeHne MaTepuaa 1o pa3aeiny
rugpoarperatos ['OC "DHepreTuyecKre XapakTepUCTUKU
4.1 DHepreTuiecKkue 33.8 2 1 0.5 0.3 - 30 - ruapoarperatos ['DC"
XapaKTepUCTUKH Camocmoamenvroe usyuenue
runpoarperatoB ['DC meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"DHepreTHYECKUE XapaKTEPUCTUKH
ruzapoarperatos ['DC"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], m.6
[3], m.5
3aueT ¢ OLEHKOU 18.0 - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 8 4 2.0 12 0.3 110.8 17.7
Hroro 3a cemecTp 144.0 8 4 2.0 12 0.3 128.5
5 OHepreTHvecKue 226 | 10 1 1 0.3 0.3 - 20 - Ilo020mogKa K meKyuiemy KOHmMpoiio:
XapaKTepUCTUKH IToBTOpeHne MaTepuana 1o pasaeiny
HACOCHBIX U 00paTHBIX "DHepreTUYecKue XapaKTePUCTUKN HACOCHBIX U
arperaToB oOpaTHBIX arperatos"”

5.1 | Hacocusle u oOpaTHbIE 22.6 1 1 0.3 0.3 - 20 - Camocmoamenvroe usyyenue

arperarsl meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEBHOTO MaTepHaa o pas3zierny
"ODHepreTHYecKHe XapaKTePUCTUKU HACOCHBIX U
oOpaTHBIX arperatos”
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[3], m.4
6 OHepreTuveckue 46.10 3 2 0.8 0.30 - 40 - ITodzomoeka Kk mexyuiemy KOHmMpoao:
XapaKTEePUCTUKH IToBTOpEeHNe MaTepHaa 1Mo pa3aeiny
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BOJIOXPAHUITHIIL.
DHepreTuyecKue u
PEKUMHBIC
ocobernnoctu 'OV ¢
BOJIOXPaHUITHIIAMHE
pasHoro Bujaa
peryJupoBaHus CTOKA

"DHepreTudecKue XapakTepUCTUKU
BOJIOXPAHWIIUIL. DHEPreTHUECKHUE U PEKUMHBIC
ocobenHoct DY ¢ BogoXpaHUIUIIAMA
Pa3HOTo BUIIA PEryIHPOBaHHs CTOKA"
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHalia 1o pasieiy

6.1 DHepreTuvecKue 22.55 0.4 0.15 20 "DHepreTHIecKrue XapakTePUCTUKU
XapaKTEePUCTHKU BOJIOXPAHWINIL. DHEPTeTHUCCKHUE M PEKUMHBIC
BOJOXPaHUJIMIL ocobenHoct DY ¢ BogoXpaHUIUIIAMA

6.2 DHEPreTUYECKHE U 23.55 0.4 0.15 20 Pa3HOro BUJIA PEryIMpOBaHMs CTOKA"

PEKUMHBIE H3yuenue mamepuanog 1umepamypHsix
ocobennoctu ['DY ¢ UCHIOUHUKO8:
BOJIOXpaHUJIUIIAMU [1], m.4
pasHoro Buaa [2], m.5
peryJIMpoBaHuUs CTOKa
7 OcHOBBI MeTOZIA 28.6 0.3 0.3 24 Camocmosamenvnoe usyuenue
pacuera meopemuueckozo mamepuana: N3ydenne
BOJIOXO35HICTBEHHOTO U JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
BOJTHORHEPT€THUECKOTO "OCHOBBI METOZIa pacueTa BOZOXO3STHCTBEHHOTO
pexuma 'OV ¢ 1 BOJIHORHEpreTuyeckoro pexuma ['0Y ¢
BOJIOXPaHWINIAMH BOJIOXpaHWINIAMH"
7.1 OCHOBEI MeTO/IA 28.6 0.3 0.3 24 Tloozomosxa Kk meKkywemy KOHmpo.iio:
pacuera IToBTOpenne maTepuana 1o pasaeny "OCHOBBI
BOJIOXO3SIIICTBEHHOTO U METO/1a pacueTa BOJOXO35HCTBEHHOIO U
BOJHOHEPTETUYECKOTO BOJHODHEPIeTHUECKOTO pexuma [V ¢
pexxuma ['QY ¢ BOJIOXpaHUIHIIAMA"
BOJIOXPaHUIIUILAMH H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], .8
8 DHepreTuvyecKue 22.6 0.3 0.3 20 Ilodzomoeka K meKyuiemy KOHmMPOJiio:
xapakrepuctuku 'Y IToBTOpenune maTepuana 1o pasaeny
IIPY ONTUMU3ALUU "OHepreTudyeckue xapakrepuctuku 'OV npu
KPaTKOCPOYHBIX ONTHMU3AIMU KPATKOCPOYHBIX PEXUMOB"
PEKMMOB Camocmoamenvroe usyyenue
8.1 DHepreTuueckue 22.6 0.3 0.3 20 meopemuuecko20 mamepuana: zyuenue

xapakrepuctuku 'Y
MIPY ONITUMH3AINN
KPaTKOCPOYHBIX

JIOMOJTHUTENBHOTO MaTepHaa o paszeiy
"DHepreTHdyecKknue XapakTepucTuku 'OV mpu
ONTUMU3AINH KPATKOCPOUHBIX PEKUMOB"
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PEKIMOB H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[2], m.10
9 OHepreTH4ecKue 241 1 - 2 0.3 - 0.3 - 20.5 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
xapakrepuctuku [ OY [loBTOpEHNE MaTepuaia o pasaeny
TIPY ONITUMH3AIAN "DHepreTudecKue XapakTepucTuku [ DY mpu
JUINTEIIbHBIX PEKIMOB ONTHMU3AINH JUINTEIBHBIX PEKIMOB"
9.1 OHepreTH4ecKue 24.1 1 - 2 0.3 - 0.3 - 20.5 - Camocmoamenvroe usyuenue
xapakrepuctuku [ DY meopemuueckozo mamepuana: V1syaenue
IPY ONTUMHU3ALAN JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
JUTATEIEHBIX PEKUMOB "DHepreTudyeckue XapakTepucTuku ['0Y npu
ONTUMM3AINH TUTEITLHBIX PEKUMOB"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[2], m.11
Ok3aMeH 36.0 - - - - - - 0.3 - 35.7
Bcero 3a cemectp 180.00 8 - 8 2.0 - 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8 - 8 2.0 1.50 0.3 160.2
UTOrOo 324.00 - 16 - 12 4.0 2.70 0.6 288.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Texnonoeuueckas cxema npeoobpazo8anus sHepeul 2uOPOIHEPeemuyeckux YCmanosox

1.1. Texnonmoruyeckasi cxema mpeoOpa3oBaHMs SHEPTUH THPOIHEPTETHUECKUX YCTAHOBOK

O6ume mnonoxxenusi, ['9C, HAacOCHBIE CTaHLIMHU, BUABI THApOIIEKTpocTaHuui. OOoOIIeHHas
MOJIEJIh TEXHOJIOTHYECKOTO Tpolecca Mpeodpa3oBaHus YHEPTHH Ha THAPOIHEPTUIECKUX YCTaHOBKA.
Banance! nepexosa, Hamopa ¥ MOIIHOCTU THAPOIHEPTETHYECKUX YCTAHOBOK.

2. Dnepeemuveckue XapakmepucmuKxy cmeopa u 80@0”D060@ﬂu/ﬂ/{x COOPYVIUHCCHUU

2.1. DHepreTHueCKHEe XapaKTEPUCTUKHU CTBOPA U BOAOIIPOBOASIINX COOPYKEHUI
OO0mue MoJoKeHHsl. DHEPreTHYSCKUe XapaKTEePUCTHKU BEpXHEro W HmkHero OnedoB ['DC.
OHepreTuyecKue XapakTEpUCTUKU JEPUBALIUY U BOJOIPOBOISAIIUX COOPYKEHUM.

3. HGI’ZODHble U dHepecemu4decKue xapaKkmepucmuxku ZM()DOVS’JZLZ

3.1. HanopHbIe ¥ SHEPreTHYECKUE XapaKTEPUCTUKU THAPOY3IIa
O6mue nonoxxeHusi, HanopHele Xapakrepuctuku ['IC, Hanopusie xapaktepuctuku 'ADC, HC
u [19C.

4, 9H€D2€mull€CKM€ xXapakmepucnuxku eudpoaepeeamog 12C

4.1. DHepreTHUecKHe XapaKTepUCTUKU ruipoarperatoB ['9C

OO01e MoJOKEHUsI U XapaKTePUCTUKHU, SHEPreTHUYECKUe XapaKTepUCTUKU TUApoarperara u
THJIpOarperaTHoro Oyoka. JHepreTudeckue Xapaktepuctuku ['DC ¢ pa3sHBIMH U OAMHAKOBBIMHU
arperaTamu.

J. 9Hep2emuttea<ue XapakmepucmuKkKu HACOCHbIX U 06pamezx azpezamoe

5.1. HacocHble 1 oOpaTHbIE arperaThbl

OOmme TMONIOKEHUSI W XAPaKTEPUCTHUKH, DHEPreTHUECKUE XapaKTEPUCTHKH HACOCOB H
0o0paTUMBIX THAPOMAIMH B HACOCHOM pekuMme, sHeprernueckue xapakrepuctuku HC, TADC u
apyrux taunos ['DVY.

6. 3Hepeemuqecmte Xapakmepucmuku 6000XpaHl/l]ZLlu4. 3H€DZ€H’ZU’~I€CKM€ U pexrcumHrbvle
ocobennocmu 1Y ¢ GOOOXDCIHHJIHZMGMM PA3HO20 suda pecVAuUpoeaHud cmokda

6.1. DHepreTnueckue XapaKTEPUCTUKH BOJOXPAHUIIHILL
OO0mue  XapakTEepUCTUKH, DSHEPreTUYECKHEe  XapaKTepUCTHKH  BojoxpaHwmuim [OC,
HHEPreTUUECKHUE XapaKTEPUCTUKHU BOJOXPAHWIUIL JPYTUX TUIOB [[DVY.

6.2. DHepreTuyecKkue 1 pexuMHble 0co0eHHOCTH ['DY ¢ BoJOXpaHUIUIIAMU Pa3HOTo BUIA
pETyJINPOBAaHUS CTOKA

OO0mue TMOJOXKEHUS U XapaKTEepPUCTUKH, DJIEKTPOIHEpPreTHdecKass CUCTeMa,  BHUIbI
perynupoBanus ctoka, ['9C 0e3 perynupoBanus ctoka U '9C ¢ KpaTKOCPOUHBIM PETyIUPOBaHUEM,
JUIUTETILHOE PETYIUPOBAHNE CTOKA, CIIEUAIbHBIE BU/IbI PErYIHUPOBAHUS CTOKA.

7. Ochosbl Mmemooa pacuema 6000X035UCMBEHHO20 U 6’00H03H€DZ€WZM‘£€CKOZO pedcuma LY ¢
eodoxpaHuﬂumaMu




7.1. OcHOBBI M€TO/a pacueTa BOJAOX03MCTBEHHOTO M BOJIHOAHEPTreTUYECKOro pexxuma ['9Y ¢
BOJIOXpaHUIIMILAMU

OO0mme TMOJOXKEeHMs, pacdyeT peXuMoB BogoxpaHwmma ¢ [D9C, pacuer pexUMOB
BOJIOXpaHWINIL ApyruX TUIOB ['(DY.

8. 3Hepzemuqea<ue Xapakmepucmuku 12y npu onmumusayuu KpadmkKoOCpOUHbIX PEHCUMOEB

8.1. DHepreTuyeckue xapakTepucTuku ['DY npu onTUMHU3aLMU KPATKOCPOUHBIX PEXKMMOB

OO0mue noyoKeHus1, FHepreTudyeckue nokazarenu ['DY B pacueTax KpaTKOCPOUYHBIX PEKHUMOB,
ONTUMU3AIMS PSKUMOB OJMHOUHON DY B cyrouHOM rpaduke Harpy3ku, oOmun ciaydail paboThI
DY B cyrouHoMm rpaduke Harpy3KH, YIPOIICHHBIE METOABl pacueTa KPaTKOCPOUHBIX PEKUMOB
I'DY, ocobbie cmyuan pacdeTa KpaTKOCPOYHBIX PEKUMOB [DY.

9. 3Hepeemuuea<ue Xapakmepucmuku 12y npu onmumuszauuu ONUMENbHBIX PeHCUMOB

9.1. DHepreTnueckue XxapakTepucTuk 'Y npu onTUMU3ALMK ATUTENBHBIX PEKUMOB

OHepreruyeckue mnokaszarenu ['DY B pacuerax UIMTEIbHBIX PEKUMOB, IHEPreTUUYECKUE
xapaktepucTuku 'OV u ux 6peoB B pacyerax JUIUTEIbHBIX PEKUMOB, ONITUMU3ALINS ATUTEIBHBIX
PEeXHUMOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. CucreMHbIe CBOMCTBA THIPOIHEPTETUUECKHUX YCTAHOBOK;
. [ImanupoBanue pexxuma kackaga ['9C B 39C;
. I'paukam narpysku u UKH;
. I'pacdukam narpysku u UKH - Meroauka pacuéra;
. HepuBanmonusim '9C - Metoauka pacuéra;
. HanopHsie 1 sHEepreTnyeckre XxapakTepucTUKH;
. Kagactp;
. bananc pacxoma I'DC.

0 3 O\ L KW

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°K)

1. OOcyxneHne MaTepuasioB 1o Keicam pazjnena "TexHoiornyeckas cxema mpeodopa3zoBaHus
SHEPTUU TUAPOIHEPTETUUECKUX YCTAHOBOK"

2. OO6cyxaeHue MaTepHajoB Mo KelcaM paszzena "DHepreTuyeckre XapakTepUCTUKU CTBOpa
Y BOJONPOBOASAIINX COOPYKEHHUM"

3. OOcyxneHue wmarepuajoB 1o Kedicam pasjena "HamopHele M 3HepreTHyeckue
XapaKTEPUCTUKH TUApoy3ia"

4. OOcyxIeHHe MaTepuajgoB IO Keiicam pa3aena "DHEPreTHUeCKue XapaKTepUCTHKH
ruapoarperatos ' 9C"

5. OOcyxneHue MarepuanoB IO KelcaM paszziena "DHepreTuyeckue XapakTepUCTHUKU
HACOCHBIX U 0OpaTHBIX arperatoB”

6. OOcyxIeHue MarepuanoB IO KelcaM paszziena "DHepreTuyeckue XapakTepUCTHUKU
BOJIOXPAHWJIUIL. DHEPTeTUUECKHEe U PEKUMHBIE 0coOeHHOCTH DY ¢ BOAOXpaHWIHIIAMA
pa3HOTo BUJAA PETYJINPOBaHMsS CTOKA"



7. OOcyxneHue MarepuaioB 1o Kedcam paszgena "OCHOBBI  MeTOla  pacyera
BOJIOXO3SMCTBEHHOTO M BOJHOAHEpreTnyeckoro pexxuma ['0Y ¢ Bonoxpanunumamu”

8. OOcyxaeHne MaTepHalloOB MO Kelcam pasfjena "DHepreTHuecKkue Xapakrepuctuku ['DY
IPY ONTUMU3AINU KPATKOCPOYHBIX PEXKUMOB"

9. OO6cyxaeHne MaTepHalloB MO Kelcam pasfjena "DHepreTHuecKkue Xapakrepuctuku ['DY
IPY ONTUMU3ALNH JUIUTEIBHBIX PEKUMOB"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena qucrumniuas (B

O1eHOYHOE CPEACTBO

Konbl
JUCLUATIIINHE A COOTBETCTBUH C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazaeaom 1) 1/2[3]4]5]6]7[8]9
3HaTh:
AJITOPUTMBI BOJIHO-9HEPr€TUYECKHUX PACUETOB TectupoBanue/Tunsl
TUIPOIHEPTreTUYECKUX YCTAaHOBOK U
WU-13mk.2 + | + CXEMBI UCIIO0JIb30BAaHUS BOJHOMN SHEPrHU
TectupoBanmne/DHepreTHUECKUE
XapaKTEPUCTHKH JIEPUBALIIH
cocraB o0opymoBanus, npuMensemoro Ha ['DC u TectupoBanue/Hacocwl u oOpaTHbIe
I'ADC UJT-13mc2 ¥ arperarsl
XapaKTePUCTUKU PEYHOIO CTOKA U CBSI3U MEXKIY TectupoBanne/OnTUMHA3aLAs
pacxoJaMH U YpOBHSIMH, YMETh UCII0JIb30BaTh JUTUTEIIbHBIX PEXKUMOB
rugporpadsl B BOJHO-DHEPTETHUECKUX U
ApOTp (? A p NI-13nk-2 + | + | + | TectupoBanue/OnTUMHU3aIUSI
BOJIOXO35HCTBEHHBIX pacueTax, IOHUMATh XapaKTep
KPaTKOCPOYHBIX PEXKUMOB
PEYHOr0 CTOKA KaK BEPOSTHOCTHOTO MpoIiecca
TectupoBanue/Pexxumsl 'Y
THIPOIHEPTreTUYECKYI0 TEPMUHOIOTHIO VIJT-131mcs + TectupoBanue/XapakTepuCTUKU
’ THAPOArperaTon
Ymersb:
IPUMEHSTH Ha MPAKTHUKE BOAHO-3HEPreTUYECKHUE VIJI-15 + KonTtponbHast pabora/Bonoxpanumnuia
-1onk-2
pacueTsl IpH BbIOOpPE OCHOBHBIX napameTpoB ['DC
BbIOMpath napamerpsl [ DC u TADC WJI-15 + KonTtponbHas pabora/Hanopusle
-1onk-2

xapakrepuctuku 'ADC, HC u [19C

11




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
9 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. TUnbl TMAPOIHEPTETUUECKUX YCTAHOBOK U CXEMBI UCIOJIb30BAaHUS BOJHOU SHEPIrUu
(TectupoBanue)
2. XapakTtepuctuku ruapoarperaros (TectupoBanue)
3. DHepreTuyeckue XxapakrepucTuku aepusanuu (TectupoBanue)

Dopma peanuzanuu: [Tucemennas padora
1. Hanopusie xapakrepuctuku ['ADC, HC u [19C (KontponsHas pabota)

10 cemecTp

Dopma peanuzauuu: KoMneoTepHoe 3a/1aHue
1. Hacocb! u obpatHbie arperatsl (TecTupoBanue)
2. OnTuMu3zanus JUIMTENbHBIX pexxuMoB (TectupoBaHue)
3. OnTumu3anus KpaTkOCpOUuHbIX pekuMoB (TecTupoBanue)
4. Pexxumsbl 'Y (TectupoBanue)

Popma peanmzanuu: [TucemenHas padora
1. Bomoxpanunuiia (KoarponpHas padoTa)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE

3auem c ouenxoti (Cemecmp Ne9)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Orzamen (Cemecmp Nel()
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxeHnem o OalbHO-PEUTUHTOBOM CHCTEME IS
cryneatoB HUY «MDW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 10 CEMECTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS

1. deptoruna, I'. B. Teopetnueckne oCHOBBI TUAPOIHEPreTUKU:[B 2-X 4.] Y. 1. YcTanoBuBLmecs
pexxuMbl paboTel DY : yueOHuk no kypey "TeopeTnueckne 0CHOBBI THAPOIHEPTETUKH" TTIO
HarpaBJIeHUIO TOAroToBKU OakanaBpoBl3.03.02 "DnexTposnepreTrka u snekTporexuuka” / I'. B.
Heproruna, H. K. Manunum, I1. C. lllypkanos, Han. uccaen. yu-t "MOU" (HUY"MBUN"),
Accommanus "I'uaposnepreruka Poccun" . — M. : M3g-so MOU, 2019 . — 380 c. - [Tobeautens
KoHKypca "Jlyumiee u3nanue no ruapo3nepreruke” B HomuHanuu "Jlydiiee yuebHoe uzganue"
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2018 rona . - ISBN 978-5-7046-2159-1 . - ISBN 978-5-7046-2158-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10706;

2. Manunun, H. K. Teopernueckre OCHOBBI THIPOIHEPTETUKHY : Y YCOHUK IS BYy30B 110
cnennanbHocTd "['unposnexrposnepreruka” / H. K. Manunaun . — M. : DHeproaromusaar, 1985 . —
312 c;

3. T. A. @ununnosa, M. I1I. Mucpuxanos, 0. M. Cunopkun, A. I'. Pycuna- "['unposnepreruka",
(3-e u3a., mepepad.), UzmatenscTBo: "HoBOCHOMPCKHiT rOCY1apCTBEHHBIN TEXHUYECKHIA
yauBepcuret", HoBocubupcek, 2013 - (621 c.)
https://biblioclub.ru/index.php?page=book&id=436213.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

4. IlopTaa oTKPHITHIX TaHHBIX Poccuiickoii ®enepamuu - https://data.gov.ru

5. ba3za oTKkpbITHIX JaHHBIX MUHHCTEPCTBA TPY/Ia U COLUAIbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata

6. ba3za OTKPBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3putus P -
http://www.economy.gov.ru

8. ba3a oTkpbITBIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, OcHamenne
HAHMeEHOBaHMe
VY4ebHble ayIUTOPUH XK-417/6, benas CTOJI KOMIIBIOTEPHBIH, 1OCKa NHTEPAKTUBHAS,
JUISI IPOBEJICHUS MYyJIbTUMEANIHAS KOMITBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIMOHHBIX 3aHATHH 1 CTYIUS MYJIBTUMEANNHBIN IPOEKTOP, KOMIIBIOTED
TEKYIIETO KOHTPOJIS TIePCOHAIBbHBIN
XK-417/7, CeroBas CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJOM B
4yepHas CTyIHs WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

MIPOEKTOP, SKpaH, 000pyI0BaHHE
CeIUaTU3UPOBAHHOE, KOMITBIOTED

MIEPCOHAJIbHBIN
VY4eOHble ayIUTOPHH K-417/1, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommprorepusiii | mkad as JOKYMEHTOB, mKad I Ok IbI, CTOJ
MPAaKTUYECKUX 3aHITUH, kinacc UJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsl CETh C BBIXOJOM B
KP u KII WNuTtepHeT, nocka MapkepHasi epeBHKHA,
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KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
KOHJUITOHEP, CTEHT WH(GOPMAIIMOHHBIN

VYyeOHbIC ayAUTOPUHN XK-417/1, CTOJI TIPENO/IaBaTelIs, CTOJI KOMITBIOTEPHBIH,
JUTSI IPOBEJICHUS Kowmmbrotepasiid | mkad 1uist TOKyMEHTOB, KA IS OJEK I, CTOI
MPOMEKYTOUHOMN kinacc UJ1O0 MUCbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM B

aTTecTalluu NurtepHert, nocka MapkepHasi epeIBUKHAs,
KOMIBIOTEP MEePCOHATbHBIN, IPUHTED,
KOHJUITMOHEP, CTEHT MH(GOPMAITMOHHBIN
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ TUCbMEHHBIH,
CaMOCTOSTEIIBHOU KommnsrorepHslii BEILIAJIKA JUIS OEXKIbI, KOMIIBIOTEPHAS CETh C
paboThI YUTAJIbHBIN 3al1 BbIX0ZI0M B IHTEpHET, KOMITbIOTEP

IIEPCOHAJIBHBIN, IPUHTEP, KOHULIMOHED

ITomemenus s 2K-2000, CTOJ1, CTYJI, KOMIIBIOTEP MEPCOHAIBHBIMN,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
na10
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAps, DKpaH,
XxpaHeHusi odopynoBanusi | Ilomemenue ms yKa3Ka, apXUBHbBIE TOKYMEHTHI, TUIIJIOMHBIE U
¥ yu4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ pa0OTHI CTYJIEHTOB, KAaHIICJISIPCKUI

IIPUHAUIEKHOCTH, CIOPTUBHBIA UHBEHTAph,
X034 CTBEHHBI NHBEHTAPh, 3allaCHbIC
KOMILJIEKTYIOLIHE JUI1 000pyJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

TeopeTI/I‘-IGCKI/IC OCHOBBI THAPOSHCPI'CTUKHU

(Ha3BaHME AUCIMILIMHBI)
9 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-2  Twumbl ruipOIHEPreTHYECKUX YCTAHOBOK U CXEMBI UCTIOJIB30BaHUS BOJHOM SHEPTHH
(TectupoBanue)

KM-3 Dmuepreruueckue xapakrepucTuku nepusanuu (TectupoBanue)

KM-4 Hanopusie xapakrepuctuku [TADC, HC u I19C (KonTtponbhas pabota)

KM-5 Xapakrepuctuku ruapoarperato (TectupoBanue)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: 2 3 4 >
pasjena Henens 3 6 9 12
KM:
1 TexHonornueckas cxema npeodpa3oBaHus SHEPTUU
THJIPOIHEPTETUIECKUX YCTaHOBOK
11 TexHonornueckas cxema npeoOpa3oBaHus SHEPTUU + +
' THJIPOIHEPTETUIECKUX YCTaHOBOK
5 OHepreTUyYecKre XapaKTepUCTUKH CTBOpA U
BOJONPOBOIAIIMX COOPYKEHUN
21 DHepreTUyecKre XapaKTepUCTUKH CTBOpA U + +
' BOJIOITPOBOSIIIUX COOPYKEHUH
3 HanopHsble u sHepreTuueckue XapakTepUCTHUKHU THIPOY3Jia
3.1 HanopHsble u sHepreTuueckue XapakTepUCTUKHU THIPOY3iia +
4 DHepreTUyecKre XapakTepuCcTUKH rujipoarperatoB I'9C
4.1 DHepreTuyecKkue XapakTepucTuku rujpoarperatos ['0C +
Bec KM, %: | 25 25 25 25

10 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JMCIUILIHHE:
KM-1 Hacocsl u obpatssle arperatsl (TectupoBanue)

KM-2 Bopoxpanunuma (KonrponsHas pabora)

KM-3 Pexwumsl DY (TectupoBanue)

KM-4  Ontumusanust KpaTkocpouHbix pesxumoB (TectupoBanue)

KM-5 Ontumuzanus amuteasHbeix pexxumoB (TectupoBanue)

Bujx npome:xyTouHOIl aTTecTanmu — JK3aMeH.

‘ Howmep ‘ Pa3nien TuCUUIUIMHBL Hupeke ’ KM- ‘ KM- ’ KM- ’ KM- ‘ KM- ’
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pasnena KM: 1 2 3 4 5
Henens 3 6 9 12 15
KM:
1 OHEpPreTu4ecKue XapakTepUCTUKA HACOCHBIX U
00paTHBIX arperaTos
11 Hacocubie u oOpatHbIe arperatsl +
DOHEepreTu4ecKue XapakTepUCTUKN BOAOXPAHUIIMILL.
2 DHEpPreTUIeCKre U PeKUMHBIC 0coOeHHOCTH [DY ¢
BOJIOXPaHMWIMILAMY Pa3HOTO BUJA PETYIHPOBAHUS
CTOKa
2.1 OHEepPreTu4ecKue XapakTepUCTUKN BOAOXPAHUIIHIL] +
DHEpPreTUIeCKre U PeKUMHBIC 0coOeHHOCTH [DY ¢
2.2 BOJIOXPaHWIMILAMU PAa3HOTO BUJA PErYIUPOBAHUS +
CTOKa
OcHOBBI METO/1a pacyeTa BOAOXO035UCTBEHHOTO U
3 BOJHODHEPreTHUECKOro pexuma [0V ¢
BOJIOXPaHMWIMILIAMU
OcHOBBI METOJa pacyeTa BOAOXO3UCTBEHHOTO U
3.1 BOJIHORHEpPreTHUecKoro pexuma ['0VY ¢ + + +
BOJIOXPaHWINILAMU
4 OHeprerudeckue xapakrepuctuku ['9Y npu
ONTHUMH3ALMH KPaTKOCPOYHBIX PEKUMOB
41 OHeprerudeckue xapakrepuctuku ['9Y npu + + +
ONTUMH3ALMH KPaTKOCPOYHBIX PEKUMOB
5 OHepreruyeckue xapakrepuctuku ['9Y npu
ONTUMH3ALMH JUIUTEIbHBIX PEKUMOB
51 OHepreTudeckue xapakrepuctuku ['OY npu + + +
ONTUMM3AIMH JUIUTEIbHBIX PEKHMOB
Bec KM, %: | 20 20 20 20 20
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