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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTe/bHOI MPOrpaMMbl. BEICOKOBOJIBTHBIE 31€KTPOTEXHOJIOTMH
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma 00yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NIJASMOXUMHUNYECKHUE TEXHOJIOT'NAU

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.08
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 3 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 3 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 3 cemecTp - 16 4yacoB;
JlabopaTopHbie pa6oThI 3 cemecTp - 16 yacos;
KoncyabTanum 3 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 3 cemectp - 113,5 yacos;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
JlaGopaTopnasi pabora
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 3 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

Bnageney,

TeMHUKOB A.l',

WaentnuraTtop

Ra0abbl23-TemnikovAG-2d4db00

A.T'. TeMHUKOB

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozmucs)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

JbicoB H.HO.

Waentuduratop

Re94f0bag-LysovNY-9dc0f249

(pacmudpoBKa MOIIHCH)

H.YO. JIsicoB

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

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(mozmycs)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnapeney

XpeHoB C.W.

Waentuduratop

Rd055d891-KhrenovSl-e14cb00c

(pacmudpoBka
TIOJITTHCH)

C.N. XpeHon

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

(mozrucs)

(pacmudpoBka
TIOJITTHCH)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ilesb ocBOeHUSI AMCHUILUIMHBI. COCTOUT B M3YyYEHUHU IUIa3MOXUMHUYECKUX M AJIEKTPOPU3NUECKUX
IIPOLECCOB, IPOUCXOJAIIMX B HU3KOTEMIIEPATYPHOU IUIa3ME ra30BOr0 pa3psifia BEICOKOIO JABJICHUS IIPH

BSaI/IMO,Z[efICTBHH

€ KOMIIOHEHTOB MEXAy COOOH,

TCXHOJIOTUYCCKUC ITPUMCHCHU HA 3TOI OCHOBE

33[{3‘11/1 AUCHHUITIMHbI

C JApyruMu BE€HOIECTBaMU H Cp€laMH, H

- OCBOCHHE OCHOBHBIX ACIMEKTOB IIA3MOXUMHUECKUX U IEKTPOPHU3NUECKUX MPOIIECCOB,
IPOMCXOJAIINX B HU3KOTEMIIEPATypHOH IIa3Me Ta30BOr0 pa3psiia BEICOKOTO JaBJIEHUS B 00beMe rasa u
IIPU €€ B3aUMOJEHCTBUHU C KUIKOCTAIMHU U TBEPAbIMU IIOBEPXHOCTIMU;

- I3y4YCHHE COBPEMEHHBIX BHICOKOBOJIBTHBIX MIEKTPOTEXHOJOTMYECKUX aIllIapaToOB U TEXHOJIOTUH,
OCHOBAHHBIX Ha IPUMEHEHUN HU3KOTEMIIEPATYPHOMU IIa3Mbl Fa30BOT0 pa3psija BBICOKOIO 1aBIICHHUS;

- IpUOOpETEHNE HAaBBIKOB METOIOB PACYETa XapAKTEPUCTUK BHICOKOBOJIBTHBIX
IUIa3MOXUMHUYECKUX YCTPOUCTB, aliapaToB U YCTAHOBOK (YCTAHOBOK JJIs1 MOAM(UKALINY TTOBEPXHOCTH
MaTepHajIoB, yCTAHOBOK JJIsi KOHBEPCUU I'a30B, 030HATOPOB, U JP.);

- IpUOOPETEHNE IPAKTUUECKUX HABBIKOB UCIIOJb30BaHMUS BBICOKOBOJIBTHBIX IJIa3MOXUMHUYECKUX
aImnapaToB U YCTAaHOBOK JUIS PELIEHU IPAKTUUECKUX TEXHOJIOIMYECKUX 3a1a4;

- IpuoOOpeTeHNE HABBIKOB MIPUHUMATh U 00OCHOBBIBAaTh KOHKPETHBIC TEXHUUECKUE PEIICHUS IIPH
MOCJIEYIOIEM IIPOCKTUPOBAHUM U DKCIUTyaTalluH BBICOKOBOJIBTHBIX IUIA3MOXMMHUUYECKUX alIIapaToOB B
BBICOKOBOJIBTHBIX JIEKTPOTEXHOJIOTHAX Ha OCHOBE HU3KOTEMIIEPATYPHOMU IIJIa3Mbl BEICOKOTO JABJICHUS.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-2 Cnocoben npumeHsTh
METO/IbI aHAJIN3A,
pa3pabaThiBaTh U
000CHOBBIBAaTh TEXHUYECKHE
pelICHHS IPU
IPOEKTUPOBAHUU OOBEKTOB
npodecCuOHATbHON
NEeSTEIbHOCTH
(BBICOKOBOJIBTHBIX
JJIEKTPOTEXHOJIOT 1)

N/I-2nik-2 lemoncTpupyer
3HAHUS YCIIOBHUI M METO/IOB
UCIIOJIb30BAHUSI
HHU3KOTEMITEPAaTyPHO! TIa3Mbl
ra30BOTO pa3psia B
BBICOKOBOJIBTHBIX
AIEKTPOTEXHOIOTHUSX

3HATH:
- OCHOBHBIE METO/IbI pacyeTa
BBICOKOBOJIBTHBIX IIJIa3MOXUMHUYECKUX
IIPOLIECCOB U aNnaparos;

- IGMCTBYIOIIUE MTOIXO0/IbI B 00J1aCTH
IIPUMEHEHHUS BHICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTUYECKUX aIapaToB U
YCTaHOBOK Ha OCHOBE
HU3KOTEMIIEPATYPHOH IIa3Mbl BBICOKOTO
JTABJICHUSI B 3JIEKTPOIHEPTETUKE U
AIIEKTPOTEXHUKE;

- OCHOBHbIE HCTOYHHUKH Hay4HO-
TE€XHUYECKOH HH(popMaIu no
IJIa3MOXUMUH U 3JIEKTPOPU3UKE
IIPOLIECCOB B HU3KOTEMIIEpATYpPHOI
IUIa3Me Ta30BOro pas3psia BHICOKOTO
JTaBJIeHUs B 0ObeMe ra3a 1 Ha
MOBEPXHOCTH, 110 IPUHLIUIIAM JIEUCTBUS U
KOHCTPYKLHUSIM BBICOKOBOJIbTHBIX
MJIa3MOXUMHUYECKUX YCTPOUCTB U
anmnaparoB 1 00JacTAX UX UCHOJIb30BAHUS
B AJIEKTPOIHEPI€TUKE U AIEKTPOTEXHUKE.

YMETB:
- CaMOCTOSITEIbHO BBIIIOJIHATH PACYEThI

IMPpONECCCOB B BLICOKOBOJIBTHBIX
IJIa3MOXUMHNYCCKUX YCTAHOBKAX Ha




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

OCHOBE HU3KOTEMIIEPATYPHOM TLIa3MbI
BBICOKOT'O JIABJICHUS U aHAJIN3

(P GEKTUBHOCTH UX MPUMEHEHHSI U aHATTN3
3¢ (HEeKTUBHOCTH MX IPUMEHEHUS;

- CAMOCTOSITEJIEHO pa30oupaTbes B
METOAMKAX pacyera IMPOLECCOB B
BBICOKOBOJIBTHBIX TJIA3MOXUMHUYECKUX
YCTaHOBKAX W ammapaTax U MPUMEHSTh UX
JUTSL PELICHUS TIOCTaBJICHHOW 3a]1auy;

- OCYIIECTBIIATH MTOWCK Y aHAJTM3UPOBATh
HAYYHO-TEXHHUYECKYIO0 HH(POPMAIIHIO O
CYIIECTBYIOIINUX ¥ HOBBIX HAIPaBICHUSIX
MIPUMEHEHHS BEICOKOBOJIBTHBIX
TIa3MOXUMHUYECKUX MTPOIIECCOB H
arrmapaTroB Ha OCHOBE
HU3KOTEMITEPATYPHOH TJIa3MBI BBICOKOTO
JIABJICHUS B AJICKTPOIHEPTETUKE U
DIIEKTPOTEXHUKE.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMe
BricokoBonbTHBIe 3nekTpoTexHoiorun (mamee — OIIOIl), wnanpaBiaenuss mnoxarotoBku 13.04.02
DJEeKTPOIHEPTeTHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHME - MATHCTPATYpa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUH JTUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN 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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBHI 16 3 4 - 2 - - - - - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
HU3KOTEMIIEPATYPHOI ITonroToBka Kk KOHTPOJIBHOM padoTe Nel
TUIA3MOXHMHUH H3yuenue mamepuanog iumepamypnoix
BBICOKOTO JIaBJICHUSI UCIOYHUKOB:

1.1 OcHOBEI 16 4 - 2 - - - - - 10 - [1], 25-48, 335-345
HHU3KOTEMITePaTyPHOIt [2], 13-19, 133-138
IUTa3MOXHUMUHU [6], 27-75
BBICOKOT'O JaBJICHHSI [7], 34-49, 340-348
2 [Ipormecchr Bo3aecTBUS 16 4 - 2 - - - - - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:

HU3KOTEMIIEPATYPHOH [MoxroroBka kK KOHTPOJIBHOH padote Nel
TU1a3Mbl Ha MaTEpPHAIIBI H3yuenue mamepuanog 1umepamypnbix
2.1 | IIpomeccsl BO3ACHCTBHS 16 4 - 2 - - - - - 10 - UCHIOUHUKOG:
HHU3KOTEMIIepaTypHOil [1], 58-75, 345-351
IUTa3MBI Ha MaTePHAIbI [2], 17-19
[3], 17-19
[4],4-21
[5], 4-14
[6], 76-84
[7], 60-76, 348-374
3 [Tnazmoxumuyeckne 16 4 - 2 - - - - - 10 - IIodzomogka K ayOumopHuimM 3aHAMUAM:
TEXHOJIOTUH CHHTE3a [MoaroroBka x 3amure 1a00paTOPHON pabOTHI
BEIIECTB C Nol, No2
IIPUMEHEHUEM Ilo020mo6Ka K KOHMPOILHOU padome:
HU3KOTEMIIEPATYPHOI [MoxroToBka K KOHTPOJIBHOH padote Nel
TUIA3MBI H3yuenue mamepuanog 1umepamyprbix
3.1 ITnazmoxumuyeckue 16 4 - 2 - - - - - 10 - UCHIOUHUKOB:
TEXHOJIOTUH CHHTE3a [1], 32-47, 351-367
BEIIECTB C [2], 15-15, 133-138




MPUMEHEHUEM [7], 38-39, 45-47, 341-348
HU3KOTEMIICPATYPHOM
TUTa3MBbI
4 DJIeKTPOCHHTE3 030HA 22 12 Ilodz0mogKa K ayoumopHsim 3auamusam:
030HHBIE TEXHOJIOTUH [MonroroBka k 3amure 1abopaTOpHOIT pabOTHI
4.1 | DuexTpocHHTE3 030HA U 22 12 Nel, Ne2
030HHBIE TEXHOJIOTUHU Ilo02omoeka K KOHmMPOILHOU padome:
[MoxroToBka K KOHTPOIBHOH padote No2
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], 138-160
[6], 25-27
5 TexHoaoruu 27 13 Ilodz0moeKa K ayOumopHovim 3aHAMUAM:
KOHBEPCHH I'a30B B IMoxroToBka K 3ariure J1JaOOPaTOPHBIX PabOT
I1a3Me ra3oBoro Nel, Ne4
paspsia Ilodz0moska K KOHmMPOALHOU padome:
5.1 TexHonoruu 27 13 ITonroToBka Kk KOHTPOIBbHOM paboTe Ne2
KOHBEPCHH I'a30B B H3yuenue mamepuanog numepamypHsix
I1a3Me Ta30BOro UCHOYHUKOB:
paspsiaa [2], 161-169
[3], 34-43
[7], 357-369
6 TInazmoxumuueckue 22 12 Iloo2omogka K ayounmopHbiv 3aHAMUAM:
TEXHOJIOTHH IToxroToBka k 3amure 1ab0paTOPHBIX PabOT
MOTU(PUKATIHS No2, Ne3
MIOBEPXHOCTHU Ilo0z0mogKa K KOHMPOILHOU padome:
MaTepHualoB IToxroToBka Kk KOHTPOIBHOH paboTe Ne2
6.1 [Tnazmoxumudeckue 22 12 H3yuenue mamepuanog 1umepamypHsix
TEXHOJIOTHH UCHIOUHUKOB:
MOTU(PUKATIHS [1], 351-367
MOBEPXHOCTH [2], 169-173
MaTepHanoB [4], 22-39
[5], 15-23
[6], 77-84
[7], 348-354
7 ITnazmMoxumMuyeckue 25 13 1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
TEXHOJIOTHH Ha OCHOBE [ToxroTroBka k 3ammure 1a60PaTOPHBIX PadOT
JTUDIIEKTPUIECKOTO N2, Ne3

OGapbepHOTO paspsaa

Iloozomoeka Kk KonmpobHOU pabome:

6




7.1 [Tna3smoxumunyeckue 25 6 4 2 - 13 - [ToaroroBka K KOHTpONIBEHON pabote Ne2
TEXHOJIOTHH Ha OCHOBE H3yuenue mamepuanoe 1umepamypHbix
JMIIEKTPUYECKOTO UCHIOUHUKOB:
6apbepHOTO paspsma [1], 214-231
[2], 214-231
[4], 40-58
[5], 24-43
[6], 73-76
[7], 354-357
OK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemectp 180.0 32 16 16 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 0.5 1135

Ipumeuanue: Jlek — nexiuu; JIab — nabopatopusie padotsr; [Ip — npaktuyeckue 3ausatusi; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM

npoekTam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuiuiniel; CP — camocrostensHas padora crynenta; UKP — unas konraktHast padora; TK — Texymumii koHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHo8bl HU3KOMeMNepamypHoU NAA3MOXUMUU 8bICOKO20 0ABLeHUsL

1.1. OCHOBBI HU3KOTEMIIEPATYPHOH JIA3MOXUMHUHU BBICOKOTO JIABJICHUS

Beenenue. Ponb BBICOKOBOJBTHBIX IUIQ3MOXMUMHYECKUX OJEKTPOTEXHOJOTHH HAa OCHOBE
HU3KOTEMIIEPATYPHOU TUIa3Mbl BBICOKOTO JABJICHHUS B MPOMBIIIJICHHOM IPOU3BOCTBE U UX MECTO
CpeIu TPAAWIIMOHHBIX TEXHOJIOTUYECKUX MpolieccoB. HuskoremrepaTypHas mia3Ma u criocoObl ee
noydeHusi. OCHOBBI TUIa3MOXMMHYECKOW KHHETHKUA. BHIBI TIIa3MOXMMHUYECKHUX pEaKIUi B
HU3KOTeMIepaTypHoil 1iazme. CKOpOCTh XUMHUYECKOM peakiuu. KoHcTaHTa CKOpPOCTH peakiuH.
XWMHYECKU aKTHUBHBIC YAaCTHUIIBl. DHEPTys aKTUBAMKM peakiuu. [Ima3sMoxXxuMudecKkue Mporecchl,
MIPOUCXOISAIINE B HU3KOTEMIIEPATYPHOH IIa3Me BEICOKOTO JaBJICHUS B 00beMe rasa..

2. Ilpoueccol 8o30eticmeus HUSKOMEMREepamypHOU NAA3Mbl Hd MAmepuaivl

2.1. IIpouecchl BO31eHCTBUS HU3KOTEMIIEPATYPHOH IJIa3Mbl HA MaTE€pHAaJIb

[TnazmMoxuMuyeckue u 3eKTpou3nIecKue MPOLECChl, IPOUCXOASIINE B HU3KOTEMIIEpAaTypHOI
IUIa3ME Ta30BOr0 paspsiia BBICOKOTO JABJICHUSA IIPU €€ B3aUMOACUCTBHH C IIOBEPXHOCTBIO
JNEKTPOAOB U JUAIEKTPUKOB. l'eTeporeHHnle  IulasMoxumuueckue peakuuu. CkopocTsb
TeTepPOreHHBIX TporeccoB. DPu3nMKo-xuMuueckne 3((HEKThl BO3ACHCTBHS HU3KOTEMIIEPaTypHOU
IJ1a3Mbl HA MaTEPHUAJIBL..

3. Ilnasmoxumuyeckue mexHoaio2uu CUHmesa sewecme ¢ npumeHeruem Hus’KomemnepamypHoﬁ
nuiasmoul

3.1. [InazMmoXxuMHYECKHE TEXHOJIOTUN CUHTE3a BEILIECTB C IPUMEHEHUEM HU3KOTEMIIEpaTypHOU
I1a3MBl

IIponeccsl 1 MEXaHU3MBI CHMHTE3a BEUIECTB C IIPUMEHEHHEM HU3KOTEMIIEPATYPHOU IUIA3MBI.
[Ina3MOXUMHUYECKHE TEXHOJIOTHHM CHUHTE3a OpraHudyeckKux wmarepuanos. [lomumepusanus B
HU3KOTEMIIEPATYpPHOU Iu1a3me. TeXHOIOruu IIa3sMOXUMUYECKON IMOTUMEPHU3ALIUN. .

4. 3ﬂeKmpocuHmes O30HA U O30HHblE MEXHOI02UU

4.1. DNEeKTPOCUHTE3 030HA U 030HHBIE TEXHOJIOTHH

O30 u ero coiictBa. CrocoObl TMONydYeHHUs O030HA. DIEKTPOCHHTE3 030Ha. OCHOBHBIC
TTa3MOXUMHUYECKHE MPOIIeCChl POPMHUPOBAHUS U pa3ioKeHUs 030HA. O30HATOP HA IOBEPXHOCTHOM
paspsie. bapbepHblii  o30HaTOp. BBIXOAHBIE XapaKTEpUCTHKUM O30HATOpa. BonbT-ammepHas
XapaKTEpUCTHKA 030HaTOpa. TeXHOIOrH4YecKrne MPUMEHEHHUS 030Ha..

5. Texnonocuu KOH6EpCUU 2A308 6 Nid3me 2a306020 DCL?D)Z@CI

5.1. TexHONOrMM KOHBEPCHUH I'a30B B INIA3M€ ra30BOT0 pa3psaa

Meronbl kOHBepcuM Ta30B. Ilponeccbl KOHBEPCHMM Ta30B B IUIa3Me TIa30BOr0 paspsaa.
XUMHYEeCKH aKTHBHBIE YaCTHUIIbI U KOHBEPCHUA T'a30B. Kunernka mia3sMOXUMHYECKUX ImponeccoB
KOHBEPCHH T'a30B B UMIYJILCHOM KOPOHHOM pa3pse BnusHue cocraBa rasa u BBOJAUMBIX J00aBOK
Ha TPOLECChl KOHBEPCHM B Ta30opaspsaHON Iuia3Me. BriusHue noToka ra3a Ha MpOLECCH
IJIa3MOXUMHUYECKON KOHBEpPCUHU. [Ina3MOXMMUYECKHE TEXHOJOTMM KOHBEPCHUHM TONOYHBIX TIa30B
TCIIJIOBBIX BHGKTpOCTaHHHﬁ. KOHBepCI/ISI TOKCUYHBIX TIa30BbIX BBI6pOCOB aBTOMOOMJILHOT'O
TpaHcnopra. [l1asMoxuMuueckrne TEXHOJIOTMU KOHBEPCUU JIETYUYUX OPTaHUYECKUX COCTUHEHUM. .

6. Ilnasmoxumuueckue mexnoiocuu Modud)ukauuﬂ noeepxXHocmu mamepuailos




6.1. IlnazMoXxuMU4ecKre TEXHOJIOTUN MO (HKAILINS TOBEPXHOCTH MAaTEPUATIOB

[Tpouecchl W TEXHONOTMM MOAM(DUKAIUU TOBEPXHOCTH MAaTepUaloB B IIJJa3Me€ TIa30BOTO
paspsga. TexHonoruu mia3MoXUMHUUECKOT0 HAHECEHUS! TOHKUX IUIEHOK U MOKPHITUM. TexHoloruu

IJIa3MOXUMHYECKOT'O TPpaBJICHUA MaTCPHUAJIOB..

7. Ilnazmoxumuyeckue mexHoao2u Ha OCHO8e Ouwzekmpuqecmzo 661Db€DH020 DCZS’D}ZC)CZ

7.1. ITma3sMOXUMHYSCKHE TEXHOJIOTMH Ha OCHOBE JUDJICKTPHUICCKOI'O 6apbepHor0 paspsaaa

JusnexTpudeckue OapbepHBIC pa3psaIbl: UX pPOJIb B HHU3KOTEMIEPATYPHOH IUIa3MOXMMUHU
BBICOKOT'O JIaBJICHUS, XapaKTEePUCTHKH, OCOOEHHOCTH, NpeumyllecTBa. IIoBepXHOCTHBINH pa3psj.
bapeepubiii  paspsan. Kommanapueiii paspsa.  [lnmasmMoxuMuueckue TEXHOJOTMM Ha  OCHOBE

JTURIIEKTPUUECKOT0 OapbepHOro paspsija..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Pacder ckopocTH MIa3MOXUMHUYECKHX PEAKLIUIA.;
2. Pacuert cpenHeil MpoJODKUTEIEHOCTH JKU3HU XUMHUECKH aKTHBHBIX YaCTHIL B
ra3opaspsIHoOH IIasme.;

3. Pacuer nmporieccoB HapaOOTKU XMMHUYECKH aKTUBHBIX YaCTHI] B CTPUMEPHBIX pa3psiiax.;
4. Pacuer nporiecca 3JeKTPOCUHTE3a 030HA. PacueT BBIXOJHBIX XapaKTEPUCTUK 030HATOPA.

5. Pacuer mporecca pacubplICHHAS MaTepPHaJIoB B IUIa3Me Ta30BOTO pa3psja.;
6. Pacuer xapakTepUCTHK IUAIEKTPUYECKOTO 0aphepHOro paspsiia..

3.4. Tembl 12a60paTOPHBIX padoT
1. 3y4eHrne OCHOB TEXHOJIOTMYECKOTO IPUMEHEHHS 030HA.;
2. UccnenoBanue paboThl OaphepHOTo 030HATOPA.;
3. Moaudukanus moBEpXHOCTA MAaTEPUAIIOB B IJIa3Me JIUAJICKTPHUECKOTO 0aphEepHOTO
paspsina.;
4. KonBepcus ra3oB B IJIa3Me Tra30BOTO pa3psiia..

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. Koncynpranuu npoBoasaTcs no paszeny "OCHOBBI HU3KOTEMIIEPAaTypHOHU IIa3MOXUMUU

BBICOKOTO JaBlieHus"

2. OOcyxneHue  wmarepuanoB 1mo  keiicam  pasmenma  "[lpomeccel  Bo3aelcTBHS

HU3KOTEMIIEpaTypHOH IIa3Mbl HA MaTepuabl"

3. OOcyxaeHre MaTepraioB Mo kelicam pazzena "llma3zMoXuMHUYECKHe TEXHOJIOTHH CHHTE3a

BCIICCTB C MPUMCHCHUCM HHSKOTCMHepaTypHOﬁ m1a3Mel"

4. OOcyxIeHne MaTepHalioB TO Keiicam paszfena "DIEKTPOCHHTE3 O030Ha M O30HHBIE

TexHoigorun"

5. OOcyxneHue maTepuanoB Mo Keicam paszzena "TexXHONIOrMM KOHBEPCHUHU ra3oB B ILIa3Me

ra3zoBoro paspszaa"

6. OOcyxkneHue wMaTepuajioB To Kekcam pazgena "[1a3MOXUMHYECKHE TEXHOJIOTUH

MoIU(UKAIMS TOBEPXHOCTH MaTepHaioB”

7. OOcyxneHue martepuaqoB Mo Kkekcam paszzgena "llmasMoXMMHYECKHE TEXHOJIOTHH Ha

OCHOBE JIM3JIEKTPUYECKOro OapbepHOro paspsaa”

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI



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

3amiaHupOBaHHBIC PE3YIbTAThl 00YUCHUS IO TUCITUTUINHE
(B COOTBETCTBHH C pazzaeisiom 1)

Koanl
WHJIUKATOPOB

Howmep paznena
JTUCIUIUTUHBI (B
COOTBETCTBHUU C 11.3.1)

1]2]3]4]5]6]7

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3HATE:

OCHOBHBIE HCTOYHHKH HAYYHO-TEXHHUUYECKOW MHPOPMALIUH 110
IUIa3MOXHUMUH U IEKTPO(PU3UKE IIPOLIECCOB B HU3KOTEMIIEPATYPHOU
IUIa3Me Ta30BOro paspsjia BBICOKOIO 1aBI€HUs B 00bEMeE ra3a U Ha
IIOBEPXHOCTH, 10 IPUHLIAIIAM ACUCTBUS U KOHCTPYKLUAM
BBICOKOBOJIBTHBIX IUIA3MOXMMHYECKUX YCTPOMCTB U annaparoB U
00JIaCTSIX UX UCIOJIb30BAHUS B 3JIEKTPOIHEPIETUKE U IIEKTPOTEXHUKE

W/1-2nk-2

JlabopaTopHas
pabora/3amnuTa
nabopaTopHoit padboTsr Nel

JlaGopaTopHas
pabora/3amuTa

naboparopHoil paboThl No
2

JlaGopaTopHas
pabota/3amuTa
naboparopHoil paboThl No

3

JlaGopatopHas
pabora/3amnuTa
nabopaTopHOil paboTbr Ne
4

KoHnTponbHas
paborta/KoHTposbHas
pabot Nel

KontponbHas
pabota/KonTponsHas
pabota No 2

HCﬁCTBymIJ.IHG noaxoJbl B o0actu MMPUMCHCHUS BBICOKOBOJIBTHBIX
QJICKTPOTCXHOJIOTHYCCKHUX aIllllapaTOB U YCTAHOBOK Ha OCHOBE
HI/I3KOTCMHepaTypHOI>'I IIJIa3MbI BBICOKOT'O JABJICHHUA B 3JICKTPOOHCPICTUKE

NI-2nk-2

JlaGopatopHas
pabora/3amnura
naboparopHoit paboTer Nel
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" DJICKTPOTEXHUKE

JlaGopaTopHas
pabora/3ammuTa

nabopaTopHoi paboThr No
2

JlaGopaTopHas
pabora/3amuTa

nabopaTopHoi paboThr No
4

KonTposnbnas
pabora/KonTponsHast
pabot Nel

Kontponbnas
pabora/KonTpoiapHas
paborta No 2

OCHOBHBIC METOAbI paCucTa BBICOKOBOJIbTHBIX IIJIA3MOXHUMHYCCKUX
IMPONLECCCOB U alIapaTroB

JlaGopaTopHas
pabora/3amnuTa

nabopaTtopHoil paboTbr Ne
3

V202 KoHnTponbHas
paborta/KoHTposbHas
pabot Nel
Kontponbhas
pabota/KoHTposnbHas
pabota No 2

YMerb:

OCYILIECTBIATH MOUCK U aHAIU3UPOBATh HAYYHO-TEXHUYECKYIO JlaGopatopHas
MH(OPMAIIHIO O CYIIECTBYIOIINX U HOBBIX HAIPABJICHUAX TPUMEHEHUS pabota/3amura
BBICOKOBOJIBTHBIX IJJA3MOXMMHYECKHX TIPOLIECCOB H aNNapaToB Ha OCHOBE | J]-2x.» naboparopHoit paboTsr Nel
HU3KOTEMIIEPATYPHOH IJIa3Mbl BBICOKOTO JIaBJIEHUS B DJIEKTPOIHEPIEeTUKE JlaGopatopHas

U DJIEKTPOTEXHUKE paGoTa/3ammTa
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nabopaTopHoi paboThr No
2

JlaGopaTopHas
pabora/3ammuTa
nabopaTopHoi paboThr No

3

JlaGopaTopHas
pabora/3amuTa

naboparopHoil paboThl Ne
4

CaMOCTOATCIIbHO pa361/1paTLc;1 B MCTOAUKAX pacucTa IIpoueccCoB B
BBICOKOBOJIBTHBIX INIASMOXUMHUYCCKUX YCTAHOBKAX U arraparax u
IPUMCHATDb UX AJI pCIICHUS IMOCTaBJICHHON 3aJa4u

NI-2nk-2

JlaGopaTopHas
pabora/3amuTa
naboparopHoit paboter Nel

JlaboparopHas
pabora/3amnura

nabopaTopHoi paboThr No
3

Kontponbnas
pabota/KoHTposnbHas
pabot Nel

KoHnTponbHas
paborta/KoHTposbHas
pabota Ne 2

CaMOCTOSITENILHO BBIIIOJIHATH PACUeThl IPOLIECCOB B BICOKOBOJIBTHBIX
IJIa3MOXMMHUYECKUX YCTAaHOBKAX HAa OCHOBE HU3KOTEMIIEPATYPHOI
J1a3Mbl BBICOKOTO JJABJICHMS U aHAIHU3 dPPEKTUBHOCTU UX PUMEHEHUS U
aHanu3 3QpPEeKTUBHOCTH UX MPUMEHEHUS

NI-2nx-2

JlaboparopHas
pabora/3ammuTa

nabopaTopHOi paboThr No
2

KontponbHas
pabora/KonTponbHas
pabot Nol
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KonTtponbHas
pabora/KonTponsHas
paborta No 2
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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

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparoproit padotsl Ne 2 (JlabopaTopHas paborta)
2. 3amuTa 1aboparopHoit padotsl Ne 3 (JTaboparopHas padota)
3. 3amura nmaboparopHoit padoTsl Ne 4 (JTaboparopHnas paboTa)
4. 3anuta maboparopHoit padotsl Nel (JlabopaTtopHas padora)

Dopma peanuzanuu: [TucemenHas padora
1. Kontponbuas pabot Nel (KonTtponbHas pabota)
2. KontponbHas padota Ne 2 (KontponbsHas padbota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ornenka ompezensercss B COOTBETCTBUHU ¢ [lomoxeHneMm 0 OauIbHO-PEUTHHTOBOH CHCTEME IS
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHbIC MAaTEpUAIIbI 110 JUCLMITIIMHE IPUBEACHBI B (DOH]IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. boptauk .M. , benornosckuit A. A., Bepemarun U. I1., Bepmmaun 1O. H.-
"DnexkTpodu3znyecKre OCHOBBI TEXHUKH BBICOKHX HarpsikeHui", U3garensctBo: "U3narensckuit
nom MOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343,;

2. BBICOKOBOJIBTHBIE AJIEKTPOTEXHOJIOTHH : YueOHOe mocobue Al BTY30B M0 Kypcy "OCHOBBI
anektporexHosorun" / O. A. AHomuH, u 1p., Mock. auepr. -1 (MOU TY) ; Pex. U. I1.
Bepemarun . — M. : U3n-80 MOU, 2000 . — 204 c. - ISBN 5-7046-0535-4 .;

3. COopHUK 3a/1a4 TTO BEICOKOBOJIBTHBIM JJIEKTPOTEXHOJIOTHSIM : Y4eOHOE TOCOOHE 0 KypCy
"DNEeKTPOTEXHOJIOTUHN " TI0 HAIIPAaBJIEHUAM "DJEKTpOo3HepreTuka', "OIeKTpoTeXHUKA,
anekTpomexanuka u anekrporexHonoruun" / W. I1. Bepemarun, C. A. Kpusos, I'. 3. Mupza0eksH, u
ap., Mock. sHepr. uH-T (MOU TY) . — M. : U3a-80 MOU, 2004 . — 64 c. - ISBN 5-7046-1152-4
4. IToBepXHOCTHBIN 2JEKTPUUYECKHUN pa3psAl B IIEKTPOTEXHOJIOITMYECKUX YCTPOUCTBAX U B
U30JIIIUOHHBIX KOHCTPYKIMAX : yueOHoe nmocodue nmo HanpasieHusMm 13.03.02 u 13.04.02
"OnekTposHeprerrka u sMekrporexauka’ / M. B. Cokonosa, C. A. Kpugog, JI. JI. Yepnenckuii, [u
np.], Hau. uccnen. ya-tr "MO3OHN" (HUY"MODU") ; pea. M. B. CokonoBa . — 2-e u3a., nepepad. u gon
.— M. : U3g-Bo MDU, 2018 . — 126 c. - ISBN 978-5-7046-1976-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10310;
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5. Cokonosa, M. B. [ToBEpXHOCTHBII 3JEKTPUUECKUIN Pa3ps B JJIEKTPOTEXHOIOTMUYECKUX
YCTPOMCTBAX U M3OJIALMOHHBIX KOHCTPYKIHUAX : ydeOHOe mocoOre o HarpaBlIeHUsIM
"DnekTposHepreTrka”, "INEKTPOTEXHUKA, JIEKTPOMEXaHUKa U deKTpoTexHonorun" / M. B.
Cokonona, C. A. Kpusos, A. I'. TemuukoB, Ham. uccnen. yu-t "MOHN" . — M. : U3narenbckuii 1oM
MD3U, 2012 . — 84 c. - ISBN 978-5-383-00672-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3568;

6. CokoinoBa, M. B. Dnektpodusndeckue nporecchl B Ta30BOM H3OJISIIUH ;| Y9eOHOE ITocoOue 1mo
Hanpasnenuto 140200 "Dnekrposnepreruka” / M. B. Cokonosa, C. A. KpuoB, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natenbckuii mom MOU, 2008 . — 112 c. - ISBN 978-5-383-00228-5 .;

7. DnexTpoU3ndecKre OCHOBBI TEXHUKU BBHICOKHX HAMPSHKEHUH | YIeOHUK IS BY30B TI0
HarpaBjeHuto "DnekrpodHepreruka" / U. M. bopthuk, [u np.], Ham. uccnen. ya-t "MD"
(HY"MBHN") ; obmr. pen. U. I1. Bepemarun . — 3-¢ u3., nepepad. u gomn . — M. : U3n-Bo MDU,
2018 . — 732 c. - [lo6eauTens Beepoccuiickoro KOHKypca pyKOIHUCe Y4eOHOM, HaydIHO-
TEXHUYECKOH U CIpaBOYHOMN JuTepaTypsl no suepretuxe 2017 roxaa . - ISBN 978-5-7046-1938-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10742.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Maitax BuneoxondepeHiuu.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHoHATbHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

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

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

3. Hayunasi 3JiekTponHas 6udsmmoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasoB u3nareabcrsa Elsevier - https://www.sciencedirect.com/

5. DiieKTpoHHBIE pecypchl u3naresabeTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. Baza nannbix Scopus - http://www.scopus.com

8. HanmoHanbHas 3J1eKTpOHHas 6udmoreka - https://rusneb.ru/

9. XKypnuaJwl Institute of Physics (IOP), BesiuxoGpuranus - https://iopscience.iop.org/
10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. TTopTai oTKPBITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

12. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U CONUATBbHON 3amUThHI PD -
https://rosmintrud.ru/opendata

13. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. Ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

15. Ba3a oTKpbITHIX AaHHBIX PocuamonnTopunra - http://www.fedsfm.ru/opendata

16. DnexkTpoHHasi oTKpbITasi 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

17. OpuunanbHblii caiT @e1epajbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJMpoOBaHHIO U
MeTpoJiornu - http://protect.gost.ru/

18. OTkpbITas yHuBepcuterckas nngpopmannonHas cucrema «POCCHSI -
https://uisrussia.msu.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHnunst Homep aynutopum, OcHanenne
HAaUMECHOBAaHUEC
VYyeOHbIC ayAUTOPUU IJIS 2K-120, MamuHHbIH cepBep, KOHAUIMOHEP
MPOBEACHUS JICKIMOHHBIX 3an MBI
3aHATHHN U TEKYIIETO 1-207, Yuebnas rapTa co CKaMbeH, CTOJI IPENo1aBaTels,
KOHTPOJIA aAyIUTOPUS CTYJ1, JOCKa MEJIOBast
VYyeOHbIC ayIUTOPUU IJIS 2K-120, MamuHHbIiA cepBep, KOHAUIMOHEP
IIPOBEICHUS IPAKTUYECKHUX 3as1 MBI
saastuii, KP u KII 1-2(1), napra, crejuiax, Burpuna, nocka
JlaGoparopus kad. MapKepHas IepeBIKHAS,
"TOBH" MHOTO()YHKIITMOHAJIBHBIN IIEHTP
VY4eOHble ayAUTOpUHU IS K-120, MamnHHbII cepBep, KOHIULMOHEP
MIPOBEICHHUS JTAOOPATOPHBIX 3an MBI
3aHATHI 1-2(1), napra, cTeJutax, Butpuna, gocka
JlaGoparopus kad. MapKepHasi lepeABUKHAas,
"TOBH" MHOTO()YHKIIMOHAJIbHBIN IIEHTP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[Ina3zMoXMMHUYECKHE TEXHOJOTUU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

3ammura mabopatopHoit padotel Nel (JIabopaTopnas padoTa)
KonTponbaas padot Nel (KonTpoipHas pabota)

3ammura madopatopHoii padboter Ne 2 (JlabopaTopHast pabota)
3amuta naboparoproii padoter Ne 3 (JlabopaTopHas pabora)
3ammura madopatopHoii padotel Ne 4 (JlabopaTopHas paboTta)
Kontponbnas padora Ne 2 (Konrposbnas pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 > 6
paszena Henens 7 4 9 12 15 15
KM:
1 OCHOBBI HU3KOTEMIIEPATYPHOU MJIa3MOXUMUHU
BBICOKOT'O JJaBJICHUS
OCHOBBI HU3KOTEMIIEPATYPHOU MJIa3MOXUMUHU
11 patyp + + + + + +
BBICOKOT'O JJaBJICHUS
2 IIpouecchl BO3AEMCTBHS HU3KOTEMIIEPATYPHOU
1J1a3Mbl HA MaTEpHAJIbI
[Tpouecchl BO3AEMCTBHS HU3KOTEMIIEPATYPHOU
2.1 port A patyp + + + + + +
J1a3Mbl HA MaTEPHAJIbI
[1na3mMoOXuMHUYECKHe TEXHOJIOTHH CUHTE3a
3 BEIIECTB C MPUMEHEHHEM
HU3KOTEMIIEPATYPHOIl MIa3Mbl
[TnasmMoxuMu4ecKkne TEXHOJIOTUH CUHTE3a
3.1 BEILECTB C IPUMEHEHUEM + + + + + +
HU3KOTEMIIEPATYPHOH MJIa3Mbl
4 DIIEKTPOCUHTE3 030HA U 030HHBIE TEXHOJIOTHH
4.1 DIEKTPOCUHTE3 030HA U O30HHBIE TEXHOJIOTUU + + + + + +
5 TexHOI0TUM KOHBEPCHUH Ta30B B IJIa3Me
ra3oBOro paspsjaa
TexHOI0TUuM KOHBEPCHUH Ta30B B IJIa3Me
5.1 P + + + + + +
ra3oBOro paspsjaa
6 [T1a3smMoxuMu4ecKkue TeXHOJIOTUI
Mo IM(DUKAIHS TOBEPXHOCTH MAaTEPHUAJIOB
[T1a3smMoxuMu4ecKkue TeXHOJIOTUI
6.1 + + + + + +
Mo IM(pUKAIHS TOBEPXHOCTH MAaTEPHUAJIOB
7 [T1a3smMoxuMu4ecKkre TEXHOJIOTHH Ha OCHOBE

JAUDJICKTPHUICCKOT'O 6apbepHor0 paspsaga
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7.1

[Tna3mMoxuMu4eckre TEXHOJIOIMH Ha OCHOBE
JMBJICKTPUUECKOro 0apbepHOTO pa3psiia

Bec KM, %:

13

24

13

13

13

24

18




