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

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHoBaHune 00pa3oBaTebHOIl NPOrpaMMbl. ATOMHBIE 3JIEKTPOCTAHIIMA U YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
ATOMHBIE 3JIEKTPOCTAHIIUA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.15

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 63,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
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Bnapeney

AHWKeeB A.B.
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A.B. AHukeen

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ileas ocBoeHus

JUCHHUILINHDL.

N3yuenue

OCHOB

HUCCIICA0OBAaHHUA W IIPOCKTUPOBAHUA

TexHoyiornueckoit cxembl ADC NPUMEHUTENBHO K €€ OCHOBHOMY TEXHOJIOTHYECKOMY IPOIIECCY.

33[{3‘11/1 AUCHHUITIMHbI

- Uzyuenue TpeGOBaHU, IPEIBIBIIEMBIX OOIIECTBOM U OKPYKAIOIIEH CPEIOoi K aTOMHBIM
JIEKTPOCTAHLIUAM, YCIIoBUM (yHKIMOHMpoBaHUA ADC, COBpEMEHHBIX METOJI0B UCCIIEA0BAHUS U
IIPOEKTUPOBAHUS TEIUIOBBIX CXEM;

- @OpMUPOBAHKE 3HAHUH O MTOKA3ATENAX TEIUIOBOM YKOHOMUYHOCTH;

- ®opMHpOBaHUE 3HAHUN O CTPYKTYPE OCHOBHBIX TEXHOJOTHUECKUX ycTaHOBOK ADC u 00
OCHOBHBIX UX XapaKTEPUCTHKAX U PELICHUAX, IOJyUYEHHBIX JJI TEXHOJIOTHYECKUX CXEM OTIEIIBHBIX
YCTaHOBOK — KOHJICHCAIIUOHHOW U CUCTEMBI pEr€HEPALIMU TEIJIOTHI MAPOTYPOMHHON YCTaHOBKH,
IIapOIIPOU3BOJUTEIIBHON YCTAHOBKH C BOAOOXJIAXKIAEMBIM PEAKTOPOM, HU3KOIIOTECHIIMAJILHOM YaCTH

3JIEKTPOCTAHIINHY;

- (DOpMI/IPOBaHI/Ie HAaBBIKOB PCIICHM YaCTHBIC 3aa4r UCCICA0OBAHNA U ITPOCKTUPOBAHUA

Tem1oBeIX cxeM ADC.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-3 Cniocob6eH K y4acTuio
B DKCIUTyaTalluy U
[IPOCKTUPOBAHUU
OCHOBHOT'O 000PY/IOBaHMSI
ATOMHBIX 3JICKTpOCTaHIlI/II71
U JIPYTUX SHEPreTUYCCKUX
YCTaHOBOK C YIETOM
9KOJIOTHUECKUX TPeOOBaHUN
1 oOecrieueHns: 6e301MacHOM
paboThI

N -1nk-3 3HaeT NpUHIIMIIBI
paboThl, KOMIOHOBKY U
¢duznueckue 0cCoOOEHHOCTH
PEaKTOPHBIX YCTAHOBOK
Pa3IUYHBIX TUIIOB

3HATh:

- OCHOBHBIE UICTOYHUKHU HAYyYHO-
TEXHUYECKON MHPOPMAIIIH 110
TpeboBanusM k ADC u ux
TEXHOJIOTHYECKUM CXEMaM.

[IK-3 Cniocob6eH k y4acTuio
B SKCIUTyaTalluy U
[IPOCKTUPOBAHUU
OCHOBHOI'O 000PY/10BaHMS
ATOMHBIX BJICKTpOCTaHIII/Iﬁ
U JIPYTUX SHEPreTUYECKUX
YCTaHOBOK C Y4E€TOM
9KOJIOTUYECKUX TPeOOBAHUM
u obecrieueHus: 6e30MacHoOM
paboThI

N/1-2nk-3 Bnageet HaBbIkaMu
NPUHSATUS 1 000CHOBAHHMS
KOHKPETHBIX TEXHUYECKHX
peLIeHUH TIpU
KOHCTPYHUPOBaHUHU
obopynoBanus ADC

3HATh!
- OCHOBHBIE TpeOOBaHMUS, TIPEABSBIISICMbIC
K ADC 371eKTpOIHEPreTHIECKUMHU
CHCTEMaMH, OKPYXarOIIEH Cpeoil,
00I11eCTBOM B YaCTH UX SKOHOMUYHOCTH,
HAaJIeKHOCTH, pagualiiOHHON
0€30IacHOCTH.

YMETh:
- paccuUMTHIBaTh MMOKA3aTeIN TEIJIOBON
SKOHOMHUYHOCTH.

[1K-3 CnocobeH k yyacTuio
B 9KCIUTyaTaluu 1
IPOCKTUPOBAHUHU
OCHOBHOT'O 000pYyIOBaHMs
ATOMHBIX 3JIEKTPOCTAHIINI
U IPYTHX SHEPreTHUSCKUX
YCTAHOBOK C Y4E€TOM
9KOJIOTHYECKUX TpeOOBaHUM
u obecrieueHus1 0e30macHon

NJI-3nk-3 JlemoncTpupyer
3HAHWE OCHOB MCCIIEIOBAHUS 1
MIPOEKTUPOBAHUS
TEXHOJIOTHYECKOH cxeMbl ADC
MPUMEHUTEIHHO K €€
OCHOBHOMY
TEXHOJIOTHYECKOMY MPOIIECCy

3HATh:
- OCHOBHBIE TEPMUHBI U OCHOBBI
COBPEMEHHOM METOJI0JIOTHHU UCCIICIOBAHUS
Y IPOEKTUPOBAHUS TEXHOIOTHYECKUX
cxem ADC.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
paboThI
[TIK-3 Cnocoben k yuactuto | U1-4nk-3 JlemoncTpupyer 3HATh:
B DKCIUTyaTaIluu 1 MMOHUMaHHE TPOIIECCOB, - Ha3HAYCHUC U CTPYKTYPY OCHOBHBIX
HPOEKTUPOBAHUU MPOUCXOISIINX B TEXHOJIOTUYECKHUX ycTaHOBOK ADC,
OCHOBHOTO 000pYyI0BaHUS ob6opynoBanuu ADC u ux OCHOBBI METO/I0B X aHAIN3A.

ATOMHBIX 3JICKTpOCTaHI_[I/II>'I BJINAHUSA HA KOHCTPYKTI/IBHBIG
U IPYTUX DHEPreTHYECKHUX 0COOEHHOCTH

YCTaHOBOK C Y4E€TOM
9KOJIOTHYECKUX TPeOOBaHUI
1 obOecreueHus 0e30ImacHoM

paboThI

[TIK-4 Cnoco6en mpoBoauts | U-1nk-4 JlemoHcTpupyer YMETB:

pacyeThl XapaKTECPUCTUK YMEHHE UCIIOJIb30BAHUS - COCTaBJIAITh M aHAIM3UPOBATH t,Q-

MPOLECCOB, MPOTEKAIOIINX B | CTAHAAPTHBIX METOJIUK JHarpaMMbl apoTpOU3BOIUTEIbHOM

KOHKPETHBIX TEXHUYECKHUX pacyeToB XapaKTEPUCTHK ycraHoBku ¢ BBOP, konjiencaropa

YCTPOMCTBAX U anmaparax MPOLECCOB MPOTEKAIIINX B TYpOUHEI, IOHMMATh U UCIIOJIE30BaTh B

ADC u npyrux o6opynosanun ADC IIPAKTHYECKUX LIEIAX OCHOBHBIE

SHEPreTUYECKUX YCTAHOBOK XapaKTEPUCTUKN HU3KOMOTCHIIMAIBHON
yactu ADC.

[TK-4 Cnioco6en npoBouth | U1-2mk-4 JemoHCTpHpYeT YMETB:

pacyeThbl XapaKTepUCTUK BJIaJIcHHE HAaBBLIKOM IOMCKa, - BBIOMPATh KPUTEPUM TEXHUKO-

MPOIIECCOB, MPOTEKAIOIIUX B | CHCTEMAaTH3allUU U 00pabOTKH SKOHOMHUYECKOM ONTUMH3AIUN

KOHKPETHBIX TEXHUYECKUX CIIPABOYHBIX JAHHBIX U HHOM napaMeTpOB TCXHOJIOIHICCKUX CUCTCM

YCTPOMCTBAX M ammaparax nH(popMaluu HeoOXOUMOMN ASC.

ADC u gpyrux JUIS BBITIOJIHEHMS PaCYeTOB U

OHCPIrCTUYCCKUX YCTAHOBOK MPOBCACHUA OKCIICPUMCEHTOB

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlcuumnirHa OTHOCUTCS K OCHOBHOM mpodeccnoHaabHOM 00pa3oBaTeinbHOM mporpaMme ATOMHBIE
aeKTpocTaHMU M ycraHoBku (manmee — OIIOII), nampaBnenuss noxaroroBku 14.03.01 SAnepnas
SHepreTuka 1 Teropu3nKa, ypoBeHb 00pa3oBaHus: BeICIIee 00Opa3oBaHue - OakaiaBpHar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl § = | & ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g % 3 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
R KIP | TK | MKKII | TK p /KOHTPOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 BHemnue ycioBus 12 8 2 - 4 - - - - - 6 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
(HYHKIIMOHUPOBAHUS Nzyyenne matepuana no pazaeny "BaemnHue
A3C ycioBus ¢pyHKponupoBanus ADC"
11 BHemrnue ycnosus 12 2 - 4 - - - - - 6 - MOATOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
(yHKIIMOHUPOBaHUS NPAKTUYECKUX 3aHATUAX
ADC Il0020mogKa K KOHmMpPONbLHOU padome:

N3y4yenune marepuaioB no paszaerny Bremraue
ycnosus pyakmuonupoBanus ADC u
MOJITOTOBKA K KOHTPOJIBHOH paboTte
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMalHero 3a1aHNS HAIIPaBJIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccHoHaNbHBIX 3aaa4. JlomaliHee 3a1aHne
BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pasjiene
"Buemnue ycnosus GpyHkuuonupoBanus ADC"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpPy U pa3o0parTh
IIPUMEPHI BHITTOJHEHUSI TOJOOHBIX 3aaHUMH.
ITpoBepka goMamIHero 3agaHus MPOBOANTCS 110
IIPE/ICTaBICHHBIM TUCBEMEHHBIM paboTam.
Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKuny, BBIOJIHEHHE U
MOJIrOTOBKA K 3amuTe jab. padoTs
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
[ToBTOpenue maTepuana o paszaeny "Brenrane
ycnoBus GyHKIoHHpoBaHus ADC"
Camocmoamenvroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"Buemnue ycnoBus pyHkuuoHupoBanus ADC"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], T 4
[4], T 4

OCHOBHEBIC
ocobennoctu ADC u ee
TEIIoBast
SKOHOMMYHOCTE

28

12

10

2.1

OCHOBHEBIE
ocobennoctu ADC u ee
TEIUI0Bas
SKOHOMUYHOCTH

28

12

10

Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaerry
"Ocuouble ocooennoctr ADC u ee TeruioBas
SKOHOMHUYHOCTE"

IIoozomosKka K npaKkmuueckum 3auamusim:
Nzyyenne marepuana no pazaeny "OCHOBHbIE
ocobennoctu ADC u ee TerioBas
SKOHOMHUYHOCTE" MOATOTOBKA K BBIITOJIHEHUIO
3aaHUi Ha MIPAKTUYECKUX 3aHATHUIX
Iloozomosxa Kk KOHmMPOIbHOIUL padbome:
Uzyuenne maTepuanos mo paznery OCHOBHEIC
ocobennoctu ADC u ee TermroBast
SKOHOMHYHOCTH M TIOJTOTOBKA K KOHTPOJIBEHOM
pabote

Iloozomoska domauine2o 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccruoHanbHBIX 3a1a4. JloMalHee 3a1aHue
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjiee
"OcuoBuble ocodenHoctu ADC u ee TemIoBas
SKOHOMHMYHOCTB'" Marepuaiy. [onoinHureasHo
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
MIPOBOJUTCS IO TPEACTABICHHBIM THCEMEHHBIM
paboram.

Iloozomoeka K ayoumopHvImM 3aHAMUAM:
IIpopaboTKa JIEKIIHH, BBITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka Kk mekywemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"Ocuosubie ocodennoctu ADC u ee TermioBas
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SKOHOMUYHOCTE"
H3zyuenue mamepuanog iumepamypHslx
UCHOYHUKOG:

[1], tm. 1-3,7
[4], rom. 1-3,7
3 OCHOBHI 32 12 14 Iloozomoeka K meKyuiemy KOHmMPOJIo:
MIPOEKTHPOBAHUS [ToBTOpenne maTepuana mo pasaeny "OCHOBEI
OCHOBHOTO MIPOEKTHPOBAHUS OCHOBHOTO TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO mporecca Ha ADC"
npouecca Ha ADC Ilo020moeKa K ayOumopHovim 3aHAmMusAM:
3.1 OcHOBBI 32 12 14 [IpopaboTKa JICKITUH, BBITOJIHCHHE U
MIPOCKTUPOBAHUS MOJIrOTOBKA K 3amure jJab. padoTh
OCHOBHOT'O CamocmoamensHoe usyuenue
TEXHOJIOTUYECKOTO meopemuueckozo mamepuana: N3ydenne

nporecca Ha ADC

JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"OCHOBBI ITPOEKTHPOBAHUS OCHOBHOTO
TEXHOJIOTH4eCKoro mnpouecca Ha ADC"
Ilo0zomoeKka K npaKkmuueckum 3anamuam:
W3yuenue marepuana no paszaeny "OCHOBBI
MIPOSKTHPOBAHUS OCHOBHOTO TEXHOJIOTHYECKOTO
npouecca Ha ADC" MoAroToBKa K BBIITOJIHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATUAX
Iloozomoska K KOHmpoibHOU pabome:
Nzyyenne matepuainos 1o pazneny OCHOBBI
MIPOEKTUPOBAHMSI OCHOBHOTO TEXHOJIOTUYECKOTO
nporecca Ha ADC U MOATOTOBKA K
KOHTPOJBHOII paboTte

Iloozomoexa domawnezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIAETCS CTYJIEHTaM 110 U3yUY€HHOMY B paszelie
"OCHOBBI TPOEKTUPOBAHUS OCHOBHOT'O
TeXHOJoTu4eckoro mpouecca Ha ADC"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HE00X0IUMO U3YYIHTh JTUTEPATyPy U pa3zoOparTh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka qOMaNTHETO 3aAaHUS TPOBOJUTCS 110
MIpeICTaBJICHHBIM TUCHhbMEHHBIM PaboTaM.
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], r. 8-13
[2], cTp. 3-645
[3], cTp. 3-563
[4], ro. 8-13
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 14 - 28 0.5 30 335
Hroro 3a cemecTp 108.0 14 - 28 2 - 0.5 63.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnanBHIyansHble KOHCYIBTAIIMH 110 KYpCOBBIM MTpoekTam/padoram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buewnue ycaosus pynxyuonuposanus A2C

1.1. Buemnue ycnoBus pynkurnonupoBanus ADC

[Totpebnenue sHEPruu U ypoBEHb KU3HU. VITOrM M TEHAEHIMN Pa3BUTHS SIIEPHON SHEPTETUKH,
ee 3HavYeHHe B coBpeMeHHOM Mupe. Padota ADC B sHeprocucteme. Buabl u mapameTpsl rpagukoB
ANIeKTpUUYECKOW Harpy3ku. OcHOBHbIE XapakTepucTuku ydactus ADC B MOKPHITHH TpaduKoOB
JNEKTPUYECKON Harpy3ku. ['010BOil rpaduk TEIUIOBOM HAarpy3kd IO TPOJIOJDKUTEIBHOCTH.
TpeboBanus k SkoHOMUYHOCTH O710K0B ADC. KanutanoBnokeHUs ¥ SKCILTyaTallMOHHBIE 3aTPaThl.
CeGecTouMocTh BblpabaTbiBaeMoii sHeprun. [IpuBeneHHbIe 3aTpaThl, HOPMATHB JUCKOHTUPOBAHHUS.
Kputepun nokanbHbIX 33a4 TEXHUKO-3KOHOMHUYECKON oNTUMHU3anuu. TpeboBaHUs K HaJIe)KHOCTU
6s10k0B ADC. TunuuHble MoKa3zaTelu HaIeKHOCTU dHEProodopyaoBaHus. MexayHapoIHas 1Kaia
npoucmectsuil Ha ADC. O6ocHoBanue 6e3onacHoctu ADC. TpeOoBaHUs K BEPOSATHOCTH TSHKEIBIX
aBapuii. OcobenHocTn ADC ¢ TOYKH 3pEHUS OXpaHbl OKpYXKaromied cpenpl. PamnoakTuBHBIC
BBIOPOCHI M BEpOSITHBIE [1030BbIe Harpy3kud. HopmaTuBHBIE M (akTHUYECKHE IOKa3aTelu Ipu
HopManbHOU pabote ADC. TeraoBbie BBIOPOCHL..

2. Ocnosnvie ocobennocmu AIC u ee meniosas IKOHOMUUHOCIND

2.1. OcHoBubie ocobeHHocTd ADC U ee TernoBasi 5KOHOMUYHOCTb

PeakTtop kak wucrounuk TeriaoTel Ha ADC. DHepreTudeckas XapaKTepUCTHUKA SIEPHOTO
toriBa. OmnpeneneHue 3arpy3kd SIEpPHOrO TOIUIMBA B PEAKTOp M HEOOXOIMMOTrO Ui 3TOTO
pacxona mpupogHoro ypana. [loHsiTue o TOMIMBHOM IuKie. TpeOoBaHUS K TEIUIOHOCUTEISM
peakTopHOro KOHTypa. OCOOEHHOCTH TEMJIOHOCHTENEH — BOJBI, JKUIKUX METAJJIOB, Ta30B.
Knaccugpukamus ADC. Tepmomumnamuueckue Ukl ADC ¢ mapoTypOMHHBIME yCTaHOBKAMHU Ha
MEPErpeToM U HACBIIIICHHOM Mape. DHTPOMHU KaK IMOKa3aTellb HAINYus MOTeph MOJIe3HOI paboThI B
cHUCTEME. DHTAJIBINS M PACUYEThl IUKJIOB; TEPMUUECKUHN KIJI. XapaKTepUCTHUKA MOTEPh IHEPTUU B
000py/IOBaHUU peallbHON YCTaHOBKH. JHepreTuueckuii 6amanc ADC W mokaszaTenu TerjIoBOi
SKOHOMUYHOCTH. Hauano skcepreTH4eckoro aHaimsa..

3. OcHo8bl nPOEeKMUPOBAHUSL OCHOBHO20 mexHoo2uyecko2o npouecca Ha AC

3.1. OcHOBBI IPOEKTUPOBAHUSI OCHOBHOT'O TEXHOJIOTMYECKOTO nporecca Ha ADC

TennoBbie cxembl ADC — mNpUHUMOHUAIBHBIC, pa3BEpHYTble (TOJNHbIE) — OINpeNeNeHusl.
OcHoBHOM TexHonornueckuii mpoiecc Ha ADC. OCHOBHBIE TOJIOKEHUSI CUCTEMHOIO TMOIX0Ja K
UCCIICIOBAaHUIO CIJIOKHBIX TEXHMYECKMX OOBEKTOB. CTpyKTypH3alMs 3ajad MCCIEJOBAHUSA U
poeKTHpoBaHUs TerioBoi cxeMbl ADC. OCHOBHBIE 33/1aUU SIIEPHON SHEPTETUKH, pelIaeMble Mpu
wianupoBanuu pas3Butus TOK u 3agmaua npoextupoBanuss ADC. CTpyKTypHBIE M UYHCIIOBBIE
yIpaBisieMble NapaMeTphl TEIUIOBOM cxeMbl. PacueTsl TEIUIOBBIX CXEM — BHJbI, LI€JIH, OCHOBHBIE
BO3MOXXHOCTH. [IpMHIMNMAIBHBIE TEIUIOBBIE CXEMBI IapONPOU3BOAUTENBHBIX ycTaHOBOK ADC.
Br16op napamerpos u t,Q — auarpamma IIITY ¢ peakTopoM, oxJaxaaeMbIM BOJIOM MO TaBJICHUEM.
HauvanbHble mnapameTpsl mnapa MmapoTypOMHHOW yCTaHOBKHM. OCHOBHBIE TMOJIOKEHHS pacyera
terioBoid cxembl [IITY. ITlaponpon3BoauTeNbHbIE YCTAHOBKH, OXJIAKIA€MbIE KHUIIAIICH BOJOW.
[TpyHIMNIMAIBHBIE TEIUIOBBIE CXEMBbl HU3KONOTEHLMAJIBHOW 4YacTh 3JieKTpocTaHiuu. Cucrema
TEXHUUYECKOTO BOJOCHA0XEHUSI — BU[bl, OCHOBHBIE XapaKTEPUCTUKU OXJIAXKAAIOIIUX YCTPOMCTB.
TennoBoil u MaTepuaibHBI OallaHC OXJIAXKJIAIOIIET0 YycTpolcTBa. KpaTHOCTh OXJaKIeHHS,
TEOPETUYECKUI UM OTHOCHUTEIbHBIA Mpezenbl oxjaxkaeHus. OCHOBHbIE TpeOOBaHHSA K YCTaHOBKE
UPKYJIALMOHHBIX HacocoB.  CocTaB TeIUIOBOW cXeMbl MapoTypOuHHON ycTaHoBku ADC.
Hasnauenne xonaeHcammonHoi ycranoBku (KVY) B TeruoBoit cxeme [ITY. [laBnenue koHneHcamu
napa. OCHOBHbIE OCOOCHHOCTH TIPOLIECCOB B  KOHAeHcaTope. KOHCTPYKTHBHBIE CXEMBbI
KOHJIEHCATOPOB M cXeMbl BKItoueHus. [IpuHnunuaneHas temioBas cxema KY. BenomorartenbHbie
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cucTeMbl HOpMalbHOHM skcmryartanuu KVY. Ponb cuctemsl perenepanuu temiotel (CP) IITVY.
OcHosHnble 3anaun nccnenoBanust CP. OcHOBHBIE NIOJIOKEHUS METOIUKH ONTUMH3ALMH IAPaMETPOB
CP no TerioBoil 3KOHOMMYHOCTH. XapaKTEpPUCTUKA PE3YJIbTaTOB TEOPETUUYECKUX HCCIEAOBaHUMN
pacnpezeseHus IoI0rpeBa MUTATEIbHON BOABI MEK Ly nonorpesarensmu CP..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

. XapaKTepuCTUKU IrpaUKOB FIEKTPUUECKUX HAPY30K;

. [lpuBeieHHbIE KaIUTAJIOBIIOXKEHUS U IPUBENIEHHBIE 3aTpaThl HA ADC;

. 3arpys3ka siIiepHOTO peaKkTopa M pacxoj] €CTEeCTBEHHOTO ypaHa;

. OCHOBHBIE XapaKTEPUCTUKHN TEPMOJUHAMUYECKUX IIUKJIIOB;

. Ilokazarenu TermoBoi 3xoHoMuyHOoCTH 11TV

. Pacyer skcepruu TEIIOHOCUTENS U ITIOTOKA SHEPTUH;

. KouTtponbnas pabora;

. XapaKTEepUCTHUKU CHCTEM TEXHUYECKOTO BOJIOCHAOKEHHS,

. KoncTpykropckuii v mpoBepOYHBIN pacyeThl AaBJICHUS B KOHICHCATOPE TYpOUHBI;

10. ITapannenbHOE U MOCIIEI0BATENBHOE BKIIOYEHHUE ABYX KOHIEHCATOPOB M0 OXJIaXKJatoIIen
BOJIE;

11. Pacuet pacxoja napa, 0TCaCbIBAEMOI'0 3’KEKTOPOM U3 KOHAEHCATOPa BMECTE C
HEKOHICHCUPYIOIIUMUCS Ta3aMU;

12. Meroauka omnpeneiaeHusi ONTUMaJIbHOTO MO TEMIOBOM SKOHOMUYHOCTH PACIIPEAETICHUS
MOI0rpeBa BOJbI MEXKAY MTOAOrpEeBATENSIMU CUCTEMBI pereHepanuu 11TV

13. O6ocHoBanue mapaMeTpoB napa, seipadatrsiBaemoro [1ITY ¢ BBOP. [Topsgox
KOHCTPYKTOPCKOTI'O pacuera TerioBoi cxemsl 111V

14. Pacxozp!l YCIIOBHOT'O TOIIJIMBA Ha 3JEKTPOCTAHIMAX Pa3IMUHBIX TUIIOB.

O 0 1 N DN B W —

3.4. Tembl 1260paTOPHBIX PadoT
HE MPETYyCMOTPEHO

3.5 KoncyabTauuu

Texywuu koumpoas (TK)

1. KoHcynpranuu HampapieHbl Ha MOJIyY€HUE UHAMBUAYAIBHOTO 3aJaHUS JJI BBIIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pa3zzeny "Bremnue ycnous GyHkiuonupoBanus ASC"

2. KoHcynbranuu HampaBieHbl Ha MOJyYeHHE WHAWBUIYAITBHOTO 3a/aHUs NSl BHITOJTHEHHUS
KOHTPOJBHBIX MepomnpusaTuii mo pazaeny "OcHoBHble ocoOeHHOocTH ADC U ee TemnoBas
SKOHOMHMYHOCTH"

3. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIUBHYaIbHOTO 3aJaHUs JJISl BBITOJHEHHS
KOHTPOJBHBIX ~MEponpuaATHi 1o paszzaeny "OCHOBBI MPOEKTHUPOBAHHUS OCHOBHOTO
TEXHOJIOTHYECKOoro npouecca Ha ADC"

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

10



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

Howmep paznena
JUCIUILINHBI (B

O1neHO4HOE CPEICTBO
(THI ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUIUINHE Konbr COOTBCTCTRI ©
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKAaTOPOB n3.1)
1 ]2 3
3HaTh:
OCHOBHBIE HCTOYHUKU HAYYHO-TEXHUUECKON MH(POPMAIIIH 110 Tectuposanue/O0111E BOIPOCH
TpeboBanusM K ADC B X TEXHOJIOTHICCKUM CXEMaM N-1nk-3 + | BKOHOMUYHOCTH, HAJICKHOCTH,
6e3omacuoctu ADC
OCHOBHBIE TpeOoBaHus, npeabsasisieMbie kK ADC TectupoBanune/OCHOBBI POSKTUPOBAHUS
3JEKTPOIHEPIETUYECKUMHU CUCTEMaMHU, OKPYKaIOIIEH cpeaoi, V-2 + OCHOBHOT'0 TEXHOJIOTMYECKOTO IIpoLiecca Ha
00I1IECTBOM B YaCTH MX SKOHOMUYHOCTH, HAIEKHOCTH, ADC
panaluoHHON 6€30MacHOCTH
OCHOBHBIE TEPMHHBI 1 OCHOBBI COBPEMEHHOM METO/10JI0T MU V/T-3ic3 + + TectupoBanne/OCHOBHBIE 0COOEHHOCTH
MCCIIE0BAHMS U IPOEKTUPOBAHUS TEXHOIOrH4YecKkux cxeM ADC ADC u ee TenoBasi 3KOHOMUYHOCTh
Ha3HAYCHUE U CTPYKTYPY OCHOBHBIX TEXHOJIOTUYECKHX YCTAHOBOK | 1 - + TectupoBanue/TexHOTOTHYECKHE CXEMBI
ADC, 0CHOBBI METOJIOB UX aHAJIN3A ADC
YMersn:
pacCUMTHIBATh MOKA3aTEIN TEIUIOBOW SKOHOMUYHOCTH KonTponbnas padora/llokazarenu TenioBoi
9KOHOMHYHOCTHU
N-2rik-3 +
Kontponbnas padota/TexHonornyeckas
cxema ADC
COCTaBJIATh M aHAIU3UPOBaTh t,Q-1rarpaMMel KonTponbnas padora/Pacuer aneMeHTOB
IIapoIIPON3BOIUTENBHOM ycTaHOBKM ¢ BBOP, konaencaropa WJT-1r1kc4 + Ty
TypOUHBI, TOHUMATh U MCIIOJIb30BaTh B MPAKTUYECKUX LENSIX )
OCHOBHBIE XapaKTEpUCTUKN HU3KONOTeHIIManbHOU yacTu ADC
BBIOMpATh KPUTEPUHU TEXHUKO-3KOHOMHYECKON ONTUMHU3ALNN VT-21c4 + KonTponbnas padbora/Ilokazarenu TenioBoit
I1apaMeTpoB TexHoJornyeckux cucrtem ASC ) 9KOHOMHYHOCTHU
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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
8 cemecTtp

Dopma peanuzaruu: [lncemennas padota
1. O6urre Bonmpockl 5KOHOMUYHOCTH, HaJies)kHOCTH, Oe3omnacHocTi ADC (TectupoBanue)
2. OcnoBHble ocobenHocTH ADC U ee TerioBast 3koHOMHYHOCTH (TecTupoBanue)
3. OCHOBBI IPOEKTUPOBAHMS OCHOBHOT'O TEXHOJIOTHUUYecKoro npoiecca Ha ADC
(TectupoBanue)
4. IToka3zatenu TernoBoii 3xoHoMuuHOCTH (KoHTponbpHas pabora)
5. Pacuer anementoB IITY (KontponbHas paboTa)
6. Texnomoruueckas cxema ADC (KontposnbHas pabora)
7. Texnonoruuyeckue cxeMbl ADC (TectupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Okzamen (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha oCHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHOH cocTaBisromux. B
HPUIIOKEHUE K IUIUIOMY BBIHOCUTCS OLIEHKA 3a 8 ceMecTp.

B numiom BeICTaBIsIETCS OLICHKA 32 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBEECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. 3opun, B. M. AToMHBI€E 351eKTpocTaHIui. BBOAHBIHN Kype : ydeOHOe mocoOue Juist By30B I10
cneruanbHocTd 140404 "AtoMHBbIe anekTpuyeckue ctanuuu”, Harpasienus 140400 "Texuuueckas
¢uszuka" / B. M. 3opun, Mock. snepr. uH-T (MOU TVY) . — 2-e u3a., ucrp. u jon . — M. :

Uz narenscknii mom MOU, 2010 . — 184 ¢. - ISBN 978-5-383-00469-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3499;

2. TennosHepreTuka 1 TEIUNIOTEXHUKA : CIPABOYHUK : B 4 kH. / O6w1. pen. A. B. Kiiumenxko, B. M.
3opuH . — 4-¢ u3., crep . — M. : U3narensckmii njom MOU, 2007 . - ISBN 978-5-383-00015-1 .
Ku.3 : TernoBeie u aroMHbIe d5ekTpocTaniinu / M. C. Anxytos, u np. ; O6m. pen. A. B.
Kiumenko, B. M. 3opun . — 2007 . — 648 c. - ISBN 978-5-383-00018-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4275;

3. TenymoaHepreTrka U TEINIOTEXHUKA: TEOpETUUECKHE OCHOBHI TEMJIOTEXHUKHU. TeNIoTeXHUUECKU
OKCTIEPUMEHT : CTIPaBOYHHK / A. A. Anekcanapos, u np. ; Pen. A. B. Kimvenxko, B. M. 3opuH . — 3-
e u3., nepepad. u gon . — M. : Uzn-Bo MDU, 2001 . — 564 c. — (TemnosHepreTruka U TEINIOTEXHUKA
; Ku.2) . - ISBN 5-7046-0512-5 .;

12



4. 3opun B.M.- "ATomubie anektpocTaHiuu. Beoausiil kype", M3natensctBo: "MD", Mockaa,

2016

https://www.studentlibrary.ru/book/ISBN9785383009666.html.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. SmathStudio.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

~NOoO Ok, WN

. Hayunas s;1iekTpoHHasi oudamoreka - https://elibrary.ru/
. ba3a nannbix Web of Science - http://webofscience.com/
. Baza nannbix Scopus - http://www.scopus.com
. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

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

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThl PD -

https://rosmintrud.ru/opendata

9. bBa3a OTKpPBITHIX JaHHBIX NMPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBLITBIX TaHHBIX MHHI/ICTepCTBa IKOHOMHUYECKOI'o pasBuTUsA PdD -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

13. HaumoHaIbHBII NOPTAJ OHJIAITH 00y4ueHns1 «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru
14. OpuunanbHblii caiT Pe1epaibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoOBaHHUIO U

MmeTposoruu - http://protect.gost.ru/
15. OTkpbITas yHuBepcuterckas nnpopmaunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHUE
VYyebHbIC ayAUTOPUU IJIS T-321, YueOnas CTeJIJIaX, CTOJI, CTYJ, KOMIIBIOTEPHAs CETh
MIPOBEICHUS JEKIITUOHHBIX ayAUTOPHUS ¢ BbIX0ZI0M B MIHTEpHET,

3aHATHI U TEKYIIETO
KOHTPOJIA

MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
JIOCKa MapKepHas

VY4eOHble ayAUTOpUU IS
IPOBEICHUS MPAKTHUECKUX
saasatuit, KP u KII

T-319, YueOnas
ayuTOpus

CTOJ, CTYJI, KOMIIBIOTEPHAsS CETh C
BBIXOZOM B IHTEpHET, MyJIbTUMEIUIHBII
MPOEKTOP, IKPaAH, I0CKa MapKepHasi

VY4eOHble ayAUTOpUU IS

T-319, YueOnas

CTOJI, CTYJI, KOMIIBIOTCPHAasA CCTh C

MPOBEICHUS ayuTOpus BBIXOZIOM B IHTEpHET, MyTbTHMETUHHBIHA
MIPOMEKYTOUHOM MIPOEKTOP, IKpaH, IOCKa MapKepHas
aTTeCcTaluu
Iomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM paOOTHI KommerotrepHslit MMCHBMEHHBINA, BEIIAJIKA U1 OIEKIbI,

qUTaAIbHBIN 3aJ1

KOMITIBIOTEPHAsA CCTh C BBIXOOM B
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HNHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
NPUHTEP, KOHTULIUOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

T-305, YuebHas
ayIUTOpHs

CTOJ1, CTYJI, KOMIIBIOTEPHAs CETh C
BBIXOJOM B UIHTEPHET, MYJIbTUMEIUIHBII
MIPOEKTOP, IKPaH, I0CKa MapKepHasi

[TomemeHust st XpaHEHUS
000pyI0BaHUS U Y4€OHOTO
WHBEHTapS

T-317, Ilomemenue
y4eOHo-
BCIIOMOTATEIHLHOTO
nepcoHasa

CTOJI, CTYJI, IKad, TyMOa, KOMITLIOTepHAs
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTEP
IIEPCOHAJIbHBIN, IPUHTED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ATOMHEIE QJICKTPOCTAaHIINHN

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

OO01re BOmpOoCkl 5)KOHOMUYHOCTH, HaJIeX)KHOCTH, O6e3omacHocti ADC (TectupoBanue)
OcHosHble ocobenHocTr ADC U ee TerIoBas SKOHOMHYHOCTH (TecTupoBaHue)

OcCHOBBI IPOEKTUPOBAHUSA OCHOBHOTO TexHosoruyeckoro npouecca Ha ADC (TectupoBanue)
[Tokazarenu TernoBoi 3xkoHOMUIHOCTH (KOHTpOIpHAs padboTa)

Texnomornueckue cxembl ADC (TectupoBanue)

Pacuer snemenrtos [TV (Kourposbhas pabora)

Texnonoruueckas cxema ADC (KontponbsHas pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Homep Pasnen mucHMIINHEI KM: L 2 3 4 0 6 /
pasjena Henens 4 4 8 8 12 12 14
KM:
1 BHuennue ycioBus GyHKIMOHHUPOBAHUS
ADC
11 BHuemnue ycioBus GyHKINOHHUPOBAHUS +
' ADC
2 OcHoBubIe ocobenHocTH ADC U ee
TEIIOBasi )KOHOMHYHOCTh
21 OcHoBubIe ocobenHocTH ADC U ee + + + +
TEIIOBasi )KOHOMHYHOCTh
3 OCHOBBI IPOEKTUPOBAHUS OCHOBHOTO
TEeXHOoJIornueckoro nponecca Ha ADC
31 OCHOBBI IPOEKTUPOBAHUS OCHOBHOTO + + + +
TEeXHOoJIornueckoro nponecca Ha ADC
Bec KM, %: | 10 10 10 20 10 20 20
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