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
I'MAPABJIMMECKUE MAIINHBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.18

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 8 yacoB;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 160,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

3 cemectp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceeaenun o Bnagensue L3N M3K B.M.
Bnageney, Opaxenawsunnu b.M.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rd5ae6c88-OrakhelashvBM-6133e§ Oane_]IaI_HBI/IHI/I
(OJDKHOCTB) (moamucs) (pacuupoBKa IOIINCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
06pagoBaTeJ'[[,H0ﬁ CseneHva o snagensuye L3N M3K
Bnageneyu INyrayes P.B.
IIPOTPAMMBI Nnenmudnkatop RT46€5256-PugachevRV-eba6307¢ P.B. Ilyraues
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K T A
3aBelyIOLIMi BBITyCKaIOIIEH Brageneu [WecTonanoea T.A. o
Ka(bez[pbl Waentudukatop R :a486bb1-Shest0paI0vaTA-2b9205 I_HeCTOHaHOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOAIHCH)

3BaHUE)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lleab ocBOeHUs] AUCHUILUINHBI. COCTOUT B U3yYEHUH OCHOB paboyero mpoiecca B rTiAPOTYypOUHE 1
KOHCTPYKTUBHBIX OCOOCHHOCTEH ee paboyrx OpraHoB

3agaun AMCHMIIINHBI

- 3HAKOMCTBO OOYUarOIUXCsl C OCHOBaMH Pab0oyvero mnporecca, ycaoBUsIMU 000U U
MOJICJIMPOBAHUS THAPOTYPOUH;

- U3y4YEHHE METO/I0B IIEPECUYETa OCHOBHBIX SHEPreTUUYECKUX TapaMETPOB MOJAEIBHBIX
IUIPOTYpOMH HA UX HATYPHbIE IPOTOTUIIBI U IOCTPOCHMS JUIs HUX 3KCILTyaTallMOHHBIX XapaKTEePUCTHK;

- OCBOCHHE METOAMKH BHIOOpa OCHOBHBIX PACUETHBIX IMAPAMETPOB, BBHITIOTHEHUE THAPABINIECKUX
pacyeToB M TeXHUYECKas pa3paboTKa pabouux OpraHoB MPOTOYHOM YaCTU TUAPOTYPOUHBI
IPUMEHUTEIBHO K YCI0BUAM KOHKpeTHBIX ['DC.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

T1IK-3 criocoben

N -1nk-3 O6X06I B OCMOTPHI

3HAaThb.

9KCILIYaTHPOBATh 060pYI[0BaHI/IH - YCJI0BUA U MECTOAbI IIEPECUCTA OCHOBHBIX
TEXHMYECKUE CPEJICTBA apaMeTpoB MOJAEIBHBIX THIPOTYPOUH Ha
ABTOMATU3MPOBAHHbIX WX HaTypHBIC TPOTOTHITHI TIPUMEHUTEITBHO
CHCTEM YIIPABJICHUS K ycioBUsAM KOHKpeTHbIX ['DC.
TEXHOJOTHYECKUM

IPOIIECCOM

I1K-3 criocoben N/1-2nk-3 KouTpois YMCTb.

AKCIUTyaTUPOBaTh TEXHUYECKOI'O0 COCTOSHUS - pacCUMTaTh U IMMOCTPOUTH

TEXHUYECKHUE CPEACTBA o0opynoBaHusi B cooTBeTcTBHM | YKCIUIyaTalHOHHYIO XapaKTCPUCTHKY
ABTOMAaTU3UPOBAHHBIX C 3aJIaHHBIM PEKUMOM PaOOTHI HAaTyPHOU IMAPOTYPOHHBI JUIs yCIIOBUH
CHUCTEM YIIPABJICHUS koHKpeTHO ['OC.

TEXHOJOTHYECKUM

MPOLIECCOM

[IK-3 cniocoben N -3nk-3 KonTpois u yuer YMETB:

AKCIITyaTUPOBAThH HEUCIPAaBHOCTEH B - czienaTh 00OCHOBAHHBIN BBIOOD Kilacca,
TEXHUYECKHE CPEACTBA 000pyI0BaHUHU B MPOIIECCE CHCTEMBI ¥ THIIA TUIPOTYPOUHEI Ha
ABTOMATHU3UPOBAHHBIX SKCIUTyaTaluH 3agaHHble napamerpsl ['OC.

CUCTEM YIPABIICHUS

TEXHOJOTHYECKUM

MIPOIIECCOM

ITIK-3 criocoben U-4nk-3 Opopmuenue B YMETh:

AKCIUTYyaTHPOBATh CIIeNUATU3UPOBAHHON - BBITIOTHHUTD IICPECHCT € yICTOM
TEXHUUYECKHUE CPEJICTBA IIPOrpaMMe CIIy4aeB MacITabHOro 3 eKra, XapaKTepHCTHK
ABTOMATU3MPOBAHHBIX HEeTMPaBUILHON paOOTHI MOJIETILHOM THAPOTYPOMHBI HA HX
CHCTEM YIIPaBJIEHHs 060pyIOBaHHS HATypHBIC TPOTOTHITHI.
TEXHOJOTHYECKUM

MPOIIECCOM

ITK-3 criocoben NJ1-5mk-3 COop naHHBIX O 3HATh:

OKCIITyaTUpPOBATh IIC(bCKTaX, BBISIBJICHHBIX B - OCHOBBI pa60qer0 IIporecca
TEXHUYECKUE CPEACTBA MPOIIeCCe IKCIUTyaTaIlluu TUIPOTYPOMHBI M €€ OTAENBHBIX paboumx
aBTOMATHU3UPOBAHHBIX o0opymoBaHus OpraHoB.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CHUCTEM YIIpaBJICHUA
TCXHOJIOTHYCCKHM
mponeccom

ITK-3 cmocoben
9KCILTYaTHPOBATh
TEXHUYECKHUE CPEICTBA
ABTOMATH3UPOBAHHBIX
CHCTEM YIIPaBJICHHUS
TEXHOJIOTMYECKUM
POIIECCOM

N J1-6rk-3 Coop urpOp™MaIuu o
pabote 000pyI0BaHUSI IPU
aBapusiX U HAPYIICHUSIX
HOPMAaJILHOT'O PEXHMa PabOThI

3HATh!

- OCHOBHBIE HCTOYHHUKHU HAY4HO-
TEXHUYECKOH H(pOopMaIMy 10
TUIPOTYpOUHaM.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JlucuumianHa OTHOCHTCS K OCHOBHOM TNpO(ECCHOHAILHOH —00pa3oBaTeNbHON —Iporpamme
l'unposnepreruka (nanee — OIIOII), nanpaBnenuss noaroroBku 13.03.02 DnexkrtposHepretuka U
JNIEKTPOTEXHUKA, YPOBEHb 00pa30oBaHuUs: BbICIIEE 00pa3oBaHue - OaKalaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOCHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBATH()UKAMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIMH | @ e T e ey Tk | ikkn | o | | cemeerpe a}iﬁfgfﬁf
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CocrosiHue 1 18.4 3 1.0 - 1.0 - 0.2 - 0.2 - 16 - Ilodzomogka K mekyuiemy konmponio: Pabora
MEPCIICKTUBBI Pa3BUTHSI OpPHEHTHPOBAaHA HA U3YYEHHE JINTEPATYPHBIX
THAPOIHEPTeTUKU HCTOYHHKOB, KOHCIIEKTUPOBAHUE OCHOBHBIX
Poccun JIAaHHBIX, TIPOXO0’KACHHE TPOOHBIX TECTOB IO
11 I'unposuepreTUueckuii 9.2 0.5 - 05 - 0.1 - 0.1 - 8 - y4eOHOMY MaTepuary
noteHuan Poccun H3yuenue mamepuanog iumepamypnolx
1.2 OcHOBHbBIC 9.2 0.5 - 0.5 - 0.1 - 0.1 - 8 - UCHOYHUKOG:
HaIpaBJICHUS Pa3BUTH [2], cTp. 18-31
THAPOMAIINHOCTPOCHHUS
2 DHepreTuveckas 18.4 1.0 - 1.0 - 0.2 - 0.2 - 16 - Iloozomoeka k mexkyuiemy Konmpoio: Pabora
KJIacCU(pUKALIUSL OpHEHTHPOBaHA Ha U3YYCHHUE JIUTEPATYPHBIX
THAPOTYPOUH WCTOYHHUKOB, KOHCIIEKTUPOBAHHE OCHOBHBIX
2.1 | Bunmsl ruapaBIYECKUX 9.2 0.5 - 0.5 - 0.1 - 0.1 - 8 - JIaHHBIX, TIPOXO’KAEHHE TPOOHBIX TECTOB 110
MalliH U OCHOBHBIE y4eOHOMY MaTepHaly
pabourie mapameTpbl H3yuenue mamepuanog 1umepamypHsix
2.2 Knaccudukarus 9.2 0.5 - 0.5 - 0.1 - 0.1 - 8 - UCMOYUHUKOG:
THIPOTYpOUH [Zgé]c:Tp. 2338;-2545
, cTp. 3-
3 OcHOBBI paboyero 49.2 3.0 - 25 - 0.7 - 0.5 - 42.5 - Iloozomoska Kk mexywemy Koumpoiio: Padora
npolecca 1 OCHOBHBIE OpPHEHTHPOBAaHA HA U3YYEHHE JINTEPATYPHBIX
paboure opraHsl HCTOYHHMKOB, KOHCIIEKTUPOBAaHHE OCHOBHBIX
PEaKTHBHBIX JIaHHBIX, TIPOXO’KAEHHE IPOOHBIX TECTOB 110
THAPOTYPOUH y4eOHOMY MaTepHaly
3.1 OcHoBHBIE paboune 9.2 0.5 - 0.5 - 0.1 - 0.1 - 8 - H3yuenue mamepuanog 1umepamypHsix
OpraHbl THAPOTYPOUH UCIOYHUKOB:
3.2 Kunemarnka noToka B 10.3 1 - 05 - 0.2 - 0.1 - 8.5 - [1], cTp.10-12
POTOYHOI YacTH
3.3 PerynupoBanue 9.2 0.5 - 0.5 - 0.1 - 0.1 - 8 -




pacxoza
3.4 Kom6unaropHsie 9.3 0.5 0.5 0.2 0.1 - 8 -
PEKHMBI HOBOPOTHO-
JIOTIACTHOM
TUIPOTYPOUHBI
3.5 ITorepu B 11.2 0.5 0.5 0.1 0.1 - 10 -
TUIPOTYpOMHAX H
MaciTaOHBIN 3¢ dekT
4 XapaKTepuCTHKH, 39.5 2.0 25 0.6 0.4 - 34 - Iloozomoeka k mekyuiemy Konmpoio: Padora
HOMEHKJIaTypa U BEIOOD OpPHEHTHPOBAaHA HA U3YYCHHE JINTEPATYPHBIX
THAPOTYPOHH Ha HCTOYHHKOB, KOHCIIEKTHPOBAHNE OCHOBHBIX
3aJjaHHbBIC TApaMeTPhI JIAaHHBIX, TIPOXO’KACHIE POOHBIX TECTOB IO
I'9C y4eOHOMY MaTepuary
4.1 Teopetnueckue 9.2 0.5 0.5 0.1 0.1 - 8 - H3yuenue mamepuanog 1umepamypHsix
XapaKTepUCTUKH UCHOYHUKOG:
THIPOTYpOHH [1], cTp.13-18
4.2 OcHOBEI 006U U 9.3 0.5 0.5 0.2 0.1 - 8 - [2], cTp. 201-227
MOJICJIUPOBAHHUS
4.3 OHepreTH4ecKue 9.2 0.5 0.5 0.1 0.1 - 8 -
MOJICTIbHBIE HCIIBITAHUSI
4.4 KaButanus B 11.8 0.5 1 0.2 0.1 - 10 -
THIIPOTYpOMHAX
5 Oco0ple peKUMBI 18.5 1.0 1.0 0.3 0.2 - 16 - Iloozomoeka k mexkyuiemy Konmpoio: Pabora
pabOTHI THIPOMAIIHHBI OpPHEHTHPOBaHA HA U3YYEHHE JINTEPATYPHBIX
5.1 | IIpurnun obpaTEMoOCTH 9.3 0.5 0.5 0.2 0.1 - 8 - HUCTOYHUKOB, KOHCIIEKTHPOBAaHHE OCHOBHBIX
THPOMAIINH JIaHHBIX, TIPOXO’KAEHHE IPOOHBIX TECTOB IO
5.2 Kpyrosas nuarpamma 9.2 0.5 0.5 0.1 0.1 - 8 - yueOHOMY MaTepHaity
H3yuenue mamepuanog 1umepamypuoix
UCHOYHUKOG:
[3], cTp. 20-23
Ox3aMeH 36.00 - - - - 0.3 - 35.70
Bcero 3a cemectp 180.00 8.0 8.0 2.0 15 0.3 1245 35.70
Hroro 3a cemecTp 180.00 8.0 8.0 2.0 15 0.3 160.20

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuyansHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAIlUU 110 pa3jaenam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cocmosanue u nepcnekmugsl pazgumus cuopodnepeemuxu Poccuu

1.1. 'maposneprerudeckuii moreHman Poccuu

[lenmu u 3amaum kypca. Kimaccudukanus u pacrpeneieHne THIPOIHEPreTHIeCKOro MOTEHIaa
Poccun. CreneHb 0CBOCHHSI SKOHOMHUYECKOTO THIPOIHEPTETUUECKOTO MOTEHIIMANA B 1EJIOM U IO
pernonam Poccun.

1.2. OcHOBHBIE HANIPABIICHUS PA3BUTHUS THIPOMAIIMHOCTPOCHUS
OcCHOBHBIE TPUOPUTETHI Pa3BUTUS TUpodHepreTuku. Co3/1aHnre MaHEBPEHHBIX MOIIHOCTEH Ha
I'ADC. IlepcnieKTUBBI UCIIOJIB30BAHUSA PUITUBHON YSHEPTHH.

2. Duepcemuueckas kiaccuuxayus 2uopomypoun

2.1. Buapsl ruipaBIMyecKiX MalldH U OCHOBHbIE pabouue napaMeTpsl

[Mpu3naku knaccudukanuu ruapotrypoun. OcobeHHOCTH MpeoOpa3oBaHUs SHEPTHH MOTOKA B
MEXaHUYECKYIO HEPIUI0 Ha Baly y PEaKTUBHBIX M aKTHBHBIX TMApoTypOUH. OCHOBHBIE pabouue
napaMmeTpsl TuIpoTypOuH. [IpuHIMNIMATBHBIE CXEMBI PEAKTUBHBIX U AKTUBHBIX THAPOTYPOUH.

2.2. Knaccudukanus ruapoTypOuH

OO0JyilacTH  WCIIONB30BAHMSI [0 HAMOPY THAPOTYPOMH PpAa3IMYHBIX KIIACCOB M CHUCTEM.
HoMmeHkiatypa KpYIHBIX PEaKTUBHBIX THAPOTYPOWH: OCEBBIX, IMATOHAIBHBIX M paldalibHO-
oceBbIX. [IpUHITUIT TOCTPOCHMSI HOMEHKIIATYPHOTO Psijia TIO UCITOJIb3yEMOMY Haropy.

3. Ocnosbl DCI60’{€ZO npoyecca u OCHO6Hble DCI60'{M€ OpecaHsvl peadKmueHblx ZMODOMVD6MH

3.1. OcHoBHBIE paboune opraHbl THIPOTYPOUH
['nnore3a oceBoil cCHMMETPUU MOTOKA B MPOTOYHOM YacTH rUApPOoTypOuHbl. CTpyKTypa MOTOKa B
pabounx opra"ax rupoTyporHsl. OCHOBHOE ypaBHEHHE MMAPOTYpOUH.

3.2. Kunemaruka 1notoka B NpOTOYHOM YacTH

OCHOBBI MOJIETUPOBAHUS B THAPOTYpOMHAX IMpPH OTCYTCTBUM KaBUTAIMM. YCJIOBHSI MOA00Us
napaMeTpoB MOTOKA B CXOJCTBEHHBIX pEeXUMax pabOThl MOAEIBHOM M HATYpHOW THAPOTYpPOUH.
[TpuBenennble BenuuuHbl. Koap@uimeHT ObICTPOXOAHOCTH, Kak 00O0OIIeHHas XapaKTepUCTHKa
OCHOBHBIX CBOMCTB THPOTYPOMH Pa3IMYHBIX KJIACCOB U CUCTEM.

3.3. PerynupoBanue pacxoja
CnocoObl perynmupoBaHus pacxojla ¥ MOIIHOCTH B TUAPOTYpOUHAxX. YcinoBus (HOpMUPOBAHUS
KOMOMHATOPHBIX PEKUMOB IOBOPOTHO-JIOMACTHBIX THJIPOTYPOUH.

3.4. KomMOuHaTOpHBIE PEXUMBI IIOBOPOTHO-JIOMACTHOM THIPOTYpOUHBI

Typounnsie kamepsl (TK). Knaccuduxanus TK u obnactu ux npumenenus. Beibop pacueTHbIx
napameTpoB U (opMel MepuananHoro ceueHus cnupanbHoi TK. Hampasnsrommii anmapar (HA)
ruapotypOunsl. Haznauenne u Buasl HA. Paboune koneca peakTUBHBIX TUIAPOTYpOUH. Cxembl
pabouux Kosec TuAPOTYPOUH PA3IUUYHBIX CUCTEM.

3.5. [lotepu B runipoTypOrHax U MaciITaOHbIN Y3PPeKT
Pabounii npouecc otcackiBaromieil Tpyosl. Koadduunent Boccranosnenus. [lotepu sHepruu B
OTCaChIBAIOIINX TPyOax.



4. Xapaxmepucmuku, HOMEHKIamMypa u 8bl6OD ZMODOI’I’IVD6MH HA 3A0aHHbLE napamempul I IC

4.1. TeopeTnueckue XapaKTePUCTUKH TUAPOTYPOUH

O030p cOoBpeMEHHBIX Ja0OpAaTOPHBIX YCTAHOBOK Il HCClenoBaHHMs pabouero mporecca
MOJIEJIbHBIX THIPOTYpOMH. MeToauka MPOBEACHUS HSHEPreTHUYECKUX HUCHBITAHUN MOJEIbHBIX
TUAPOTYpOUH.

4.2. OCHOBBI IOJIOOHS M MOJICTTUPOBAHMS

Bribop ruaporypbunbl Ha 3anmanHble mapamerpel ['DC. Ilepecuer ruppasnumueckoro KII/]
MOJIEJIBHOW T'MAPOTYpOUMHBI Ha ee HaTypHbl npotoTturn. OnpeneneHue paboOYMX MapaMeTpoB
HATYPHOM rUAPOTYpPOUHBIL.

4.3. DHepreTuYecKue MOJIEIbHbBIC UCTIHITAHUS
[TomyueHue HaHHBIX, HEOOXOJMMBIX [UJISi TIOCTPOSHUS YHHBEPCATbHBIX TMPOMEIIEPHBIX H
KOMOHMHATOPHBIX XapaKTEPUCTHK MOJIEIbHBIX THAPOTYPOUH.

4.4. KaButanus B TUIPOTYpOUHAX

Kapuranus B ruporypOouHax. YciaoBus e€ BOSHUKHOBEHUSI U METO/bI IIpeoTBpalieHus. Buabl
KaBUTAllUM, CTaJAUd €€ pPa3BuUTUs W mnocheactBus. OCHOBHOE YpaBHCHHE KaBUTAI[UH.
Koadduimentsl KaBUTAIIMM YCTaHOBKM U TypOMHBL. Mertonbl ompeneneHust koddduumenrta
KapuTanuu TypOuHBL. OnpeneeHne ITOMYyCTUMOW BBICOTHI OTCACHIBAHUS THUAPOTYPOWMHBI Ha
3ananHble ycnoBus ['OC.

5. Ocobule pesrcumbvl pabomvl 2UOPOMAUUUHDL

5.1. Ilpunun oOpaTuMOCTH TUAPOMAIINH

[TpuHuun oOpaTUMOCTH THUAPOMAIIMH W OCHOBHBIE IApaMeTpbl HACOCHOTO U TYpOMHHOIO
peKuMOB. PexxuMbl paboThl rTUAPOaKKyMynupyromux 3aekrpoctanimii ('ADC). CxeMbl OCHOBHOTO
ob0opynoBanus '’ADC — deTblpexMallliHHAsA, TPEXMAIIUHHAS U JABYXMAIIMHHASI CXEMbl. Y CJIOBUS
noa60pa 0OpaTUMON THAPOMAIIMHEI 110 HAIOPY.

5.2. KpyroBas quarpamMmma
KpyroBas auarpamMmma peakTUBHOW TI'MJIpOMAIIMHBI U €€ NMPUMEHEHHUE IS M3y4eHHsS OCOObIX
peXUMOB pabOTHI THIpOarperara.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Kunemartuka notoka B paboueM KoJiece 0CEBOI0 TUIIA;
2. OnTUMU3KMPOBaHHBIN BEIOOP HATYPHOTO arperara Ha 3ajaHHble napametpsl ['9C;
3. Ilepecuer ruapasanueckoro KIIJ] monenu Ha ee HaATYpHBIM POTOTHII;
4. Be16op ruapoTypOuHbI Ha 3a7aHHble napameTpsl ['DC 1Mo 3HepreTHYecKuM u
KaBUTALIMOHHBIM MTOKA3aTeNIIM MOJIETIH;
5. Kunemaruka noToka B pabodeM KoJiece paiaibHO-0CEBOIO THIIA;
6. Beibop Tumna rugpoTypOouHbl Ha 3a1aHHble napameTpsl ['OC.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanum

I pynnosvie koucyrbmayuu no DCZ?()(?JZCZM ducuunﬂqul (FK)




N

5.

Ob6cyxnenue wmarepuaioB 1o pasfgeny CocTosHHE U TEepCHEeKTHBBI  Pa3BUTHUSA
ruaposHepreTruku Poccuun

OO0cyxieHre MaTepualioB Mo pa3eny JHepreTudeckas Kiaccuukamnus rTuaApoTypOruH
O6cyxnenue marepuanoB o pazzgeny OcHOBBI paboudero mpolecca 1 OCHOBHbIE paboune
OpraHbl peaKTUBHBIX THAPOTYPOUH

OO6cyxnenne MaTepuajgoB MO pazfeny XapaKTepUCTHKH, HOMEHKIaTypa U BBIOOp
THIPOTYpOUH Ha 3amanHble napameTpsl [ DC

O6cyxnenue matepuanos 1o pasaerny Ocodblie peskUMbl padOThl THAPOMAIIUHBI

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JMCLUILIMAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3ziesioM 1) WH/INKATOPOB | COOTBETCTBUU C 11.3.1)
1]2[3]4]5

3HaTth:
YCIJIOBUSL M METO/bI IEPECUETA OCHOBHBIX [1aPaMETPOB TectupoBanune/OCHOBHbIE TOHATHUS
MOJIETIbHBIX TUAPOTYPOUH HA UX HATYpPHBIE IPOTOTHUIIBI NA-1nk-3 + THIPO3IHEPTETUKU
IIPUMEHHUTEIILHO K YCIOBUSAM KOHKpeTHBIX ['DC
OCHOBBI paboyero npoiiecca THIPOTYPONHBI U €€ OTAEIbHBIX V-5 + TectupoBanre/OCHOBHBIE TOHATHS
pabouux OpraHoB ) THJIPOIHEPTETHKU
OCHOBHBIE HCTOYHUKH HAYYHO-TEXHUUECKON MH(POPMAITIH 110 V-6 + TectupoBanue/O1ieHKa 3HAHUH 110
THIPOTYpOMHAM ] OCHOBHBIM pa3zJiejiaM Kypca
Ymersb:
PAcCHUTATE 1 IOCTPOUTD OKCILTYaTAUNOHHYIO XapaKTEPUCTURY | 4 T-2mca + KonTponbnas pabora/Beibop tumna
HaTYpHOU THAPOTYPOMHBI JJIs1 ycioBUi KOHKpeTHOU [[DC TUAPOTYPOUHBI
caenaThb 00OCHOBaHHBIN BBIOOP KIlacca, CUCTEMBI U THIA V/T-31c3 + KonTponbnas pabora/Onpenenenue
TUIpOTYpOMHBI Ha 3afaHHble mapameTpbl [DC ) IapaMeTpoB MOTOKA B paboyeM KoJiece
BBINOJIHUTH NEPECYET ¢ Y4eTOM MaciiTabHoro s dekra, KontponbHas pabora/CpaBHeHne
XapaKTePUCTHK MOJICTHHOM THAPOTYPOUHBI HA UX HATYPHBIE N-4nk-3 + BapHaHTOB THIIPOTYPOUH

IIPOTOTHUIIBI
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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
3 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. OcHoBHble noHATHA rHApo3HepreTuku (TectupoBanue)
2. O1eHKa 3HaHWH MO0 OCHOBHBIM pazneiiaM kKypca (TectupoBanue)

Dopma peanuzanuu: [TucemenHas padora
1. Bei6op tumna ruapotypounsl (KonrponbsHas padoTa)
2. OmpenesneHne napamMeTpoB MoToka B pabouem koinece (KonrponsHas padora)
3. CpaBuenue BapuanToB ruapoTypOuH (KonrponsHas padora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne3)
OneHka omnpezensieTcs MO0 COBOKYIMHOCTH PpEe3yJIbTaTOB TEKYLIEro KOHTPOJS YCHEBAaEMOCTH B
cootBeTcTBUU C [lonoxeHnem o 0auIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYEHUE JUCHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bopucos b. I1.- "I'uapasnuyeckuii pacuer runponepenaun’, M3narenscto: "MI'TY um. H.O.
baymana", Mocksa, 2010 - (32 ¢.)

http://e.lanbook.com/books/element.php?pll_id=52168;

2. KpuBuenko, I'. U1. 'mapaBanueckue MamuHbl. TypOUHBI M HACOCH! | YUEOHUK JUIs
THIPOTEXHUYECKHX crieruanbHocTel By30B / I'. M. KpuBuenko . — 2-¢ u3., nepepad . — M. :
OHneproaromusnar, 1983 . —320 c.;

3. OpaxenamBuiu, b. M. Bei6op runpotyp6us s I'9C u pazpaboTka cxeMbl rupoarperara :
MeToanYeckoe nocobue 1o kypey "OCHOBHOE sHEpreTuueckoe 00opy1oBaHKe" 10 HAPaBICHUIM
"OnexkTposnepreruka’ u "IHepromamunoctpoenue” / b. M. OpaxenamBuiu, Mock. sHEpr. UH-T
(MBDUTY) .- M. : U3n-80 MDOU, 2006 . — 24 c..

5.2 JIunieH3M0HHOe ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokoHpepeHuuu.

11



5.3 UaTepHeT-pecypcsl, BKJIIOYas NpodeccHOHATbHBIE 0a3bI JaHHBIX H HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. ba3a OTKpBITHIX JaHHBIX NP0 eCcCHOHAIBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPYAA U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -

http://www.economy.gov.ru

9. ba3za oTkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep ayauropun,

HAaUMCHOBAHUC

OcHameHnue

VY4eOHble ayuTopun
JUISL TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILIEro KOHTPOJIA

K-417/6, Benas

My.]'ILTHMe,I[HﬁH as

CTyAUS

CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPaKTUBHAs,
KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
MYJIbTUMEIMUHBIA TPOEKTOP, KOMIIBIOTED
MePCOHAIIBHBIN

K-417/7, CBeroBas

qcpHasd CTyaus

CTYJ1, KOMIIBIOTEpHAs CETh C BBIXOIOM B
WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kinacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHuTrepHeT, 1ocka MapKepHas IepeIBUKHAs,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOHJIMIIMOHEP, CTeH1 HHPOPMALIMOHHBIH
VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad Ui 0J1€XK/Ibl, CTOJ
MPOMEKYTOUHOMN kiacc U110 MHCbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas epeIBUKHa,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
[Tomemenus asns HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI MUChMEHHBIH,
CaMOCTOSITENIbHOM KomnbrotepHsiii BeLIaJIKa JUIsl OAEK/bl, KOMIIBIOTEPHASI CETh C
paboThI YUTAJIbHBIN 3al BbIX0I0M B IHTEpHET, KOMITbIOTED
NIEPCOHANIbHBIMN, IPUHTED, KOHAULIHLOHED
ITomemenus s K-2000, CTOJI, CTYJI, KOMITBIOTEP MEPCOHATBHBIM,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHJUIIMOHED
140101(0)
ITomemenus s XK-417 /2a, CTEeJUIaX Ui XPAHCHUS UHBEHTAaps, DKpaH,

XpaHeHus: 000pyI0BaHuUs

I[Homemnienue s

YKa3Ka, apXUBHbBIC JOKYMCHTGI, TUITJIOMHBIC 1
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1 y4eOHOTO WHBEHTAPS

WHBEHTapsI

KypCOBbI€ pabOThI CTY/IEHTOB, KaHIIEISAPCKUI

MIPUHAIEKHOCTH, CIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

FI/II[paBJII/I‘IeCKI/IG MallTMHBI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

OcHoBHbIE TOHATHSA TUAPOdHEpreTuky (TectupoBanue)

Br16op tuma ruaporypounsl (KonTposnbhas padoTa)

Omnpenenenne mapaMeTpoB NOToka B pabouyem kosece (Kontponbhas padora)
CpaBnenue BapuaHToB ruapotrypoun (KonrponbHas pabota)

Ouenka 3HaHUI 10 OCHOBHBIM paszenam Kypca (TectupoBanue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena Henens 3 6 9 12 16
KM:
1 CocTtosiHME U IEPCTIEKTUBbI Pa3BUTHS
ruaposHepreTuku Poccun
1.1 I'upposHepreruyeckuii noreHuuan Poccuun +
19 OCHOBHBIE HalpaBJICHUS pa3BUTHUS +
' TUJAPOMAIINHOCTPOEHHUS
2 OHepreTuyeckas Kiaccu(puKanus ruIpoTypOorH
21 Bus! ruapaBauecKuX MaliuH ¥ OCHOBHBIE paboyne +
' napaMmeTpsl
2.2 Knaccugukarus ruaporypoux +
3 OcHOBEBI pabo4ero mpoiiecca 1 OCHOBHBIE paboune
OpraHbl PeakTUBHBIX TUAPOTYPOUH
3.1 OcHoBHbIE pabouue opranbl rTUAPOTYPOUH +
3.2 Kunemartuka notoka B mpoOTOYHOM YacTH +
3.3 PerynupoBanue pacxona +
34 KomOuHaTopHbIE peKUMBI TOBOPOTHO-JIOMACTHOM +
' TUAPOTYPOUHBI
3.5 [Torepu B rugpoTypOuHax u MacmTaOHbIN 3 dexT +
4 XapaKkTepuCTUKU, HOMEHKJIATypa U BBIOOD
rUApOTYpOUH Ha 3a1aHHble napamerpsl [ DC
4.1 Teopernueckre XapaKTepUCTUKU THAPOTYPOHH +
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4.2 OcHOBBI TOJTOOUS U MOJICTTUPOBAHHS +
4.3 DHepreTH4ecKue MOJICIbHBIC HUCITBITAHUS +
4.4 KaBuranus B rupoTypOrHax +
5 Oco0bIe peXKUMBI PaOOTHI THAPOMAIITHHBI
5.1 [TpuHIIMTT 0OPAaTUMOCTH THIPOMAIIINH +
5.2 KpyroBast nuarpamma +
Bec KM, %: | 20 20 20 20 20
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