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®opma o0yuenusi: OuHas
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KoncyabTanuu 7 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 7 cemecTp - 145,2 yaca;

B ToM yncie Ha KII/KP 7 cemecTp - 12 yacos;
HNnasa koHTakTHas padora 7 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
IIpo6JsemHuas jgekuus
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 7 cemectp - 0,3 uaca;

IK3aMeH 7 cemectp - 0,5 yaca;

Bcero - 0,8 yaca
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3BaHHE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBOeHMs AUCHMILVIMHBI. H3yYeHHE PUZNYECKUX U XUMHUYECKHX MPOIIECCOB, MPOTEKAIOIIUM
IpU I[POU3BOJICTBE HM3OJALMOHHBIX MaTEpUasoB, 00JalalOIIMX 3apaHee 3aJaHHBIMU CBOWCTBAMU IS
MOCJIEIYIOLIEr0 HCIOIb30BaHUS MOJYUYEHHBIX 3HAHWW B MPAKTUYECKOW naedarenbHOCTH. PopMHUpOBaHUE
CUCTEMBI 3HAaHUM O TEXHOJIOTMYECKUX IIPOLEccaX, MPOUCXOIALINX B IPOU3BOJICTBE AIEKTPOTEXHUYECKUX
MaTepHaJIOB, U3yYEHUE METOJOB IPEBPAILECHUS ChIPbS B JJIEKTPOTEXHUYECKHUE MaTepualbl U W3JAEIus,
IPUMEHSIEMbIE B KAUECTBE AIEKTPUUYECKON U30JISALUH B 3JIEKTPOIHEPrETUUECKOM 000pYyI0BAaHUH.
3agaum M CHUMILTHHBI
- U3y4YEHHE CTYIEHTAaMH OCHOBHBIX CBOWCTB JUAJIEKTPUUECKUX MaTEpUAIOB, HEOOXOAUMBIX JUIS
CO3/aHUS IEKTPUUYECKON U30JISIUH B JIEKTPOIHEPTETHUECKOM 000pYI0BAHUY;;
- IpUOOPETEHNE CTYACHTAMU 3HAHUN O CHIPbEBBIX UCTOUHUKAX JJIS1 IOJyYEHUS U30JIALIHOHHBIX
MaTepHaJioB;;
- HAY4YHUTb CTYACHTA BBISBISATH OCHOBHBIC (PM3UUECKUE MPOLIECCHI, HCIIOIb3yEeMbIE B TEXHOJIOTUH
nepepaboTKU ChIPBS AJIs OMyYeHUSI HEOOXOAUMBIX CBOMCTB U30JIALIMOHHBIX MaTEPHAJIOB;;
- *U3yUYCHHE CTYACHTAMH BIUSHUS BHEIIHUX (DAKTOPOB HA CBOWCTBA M30JISIIIMOHHBIX MaTEpPHAJIOB
U cI0cO00B COXPAHEHUS UCXOHBIX MTAPAMETPOB B YCIOBUSIX JJIMTEIBHOMN dKCILTyaTalluu;;
- IpUOOpeTeHNe CTYyICHTAMU HaBbIKa, HA OCHOBE IMOJyYSHHBIX 3HAHUH, Pa3paOb0TKH TEXHOJIOTUN
MIPOU3BOJCTBA U30ISLMOHHBIX MAaTEPUAJIOB..

CDOpMI/IpyeMLIC y o6yqa}omeroc;1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJbTaTbl OﬁyquHﬂ 10

JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-5 Crocoben
y4acTBOBATh B
HCCJICIOBAaHMH MAaTEPUATIOB
" U3JIETUHN
3JIEKTPOU3OIISILIMOHHON ,
KaOeJIbHOH U
KOHJIEHCATOPHOU TEXHUKHU

N/I-1nk-5 YMeeT ucnosip3oBaTh
MaTEMAaTHYECKHUE MOIEIIH
SIBJICHHI U IPOIIECCOB,
MPOTCKAIOIIUX B MaTCpHraax
AIIEKTPOU3OJISIIHOHHON ,
Ka0eJIbHOW U KOHACHCATOPHOMN
TEXHHKH

3HATH:
- TpeOOBaHUS K OpraHU3aI[Mi KOHTPOJIS
HaJl TEXHOJIOTUYECKHUM IIPOLIECCOM
MIPOU3BOJICTBA AJIEKTPOU3O0JIALIMOHHBIX
MaTepHUaJIOB U MPOBEIACHUIO U3MEPEHUH.

YMETB:
- CAaMOCTOSTEJILHO BHIOUPATh CPEACTBA

W3MEPEHUI U UCTIBITATEIbHOE
o0opyznoBaHue, 3aaBaTh PEKUMBI
HUCIILITAHUH.

IIK-5 Cnocoben
y4acTBOBaTh B
MCCIIEIOBAHUY MATEPHUAIIOB
U U3JIeTUMN
BJIEKTPOU3OJISIIUOHHOM ,
KaOeIbHOH U
KOHJIEHCATOPHOU TEXHUKHU

U -4nix-s JleMOHCTpUpYeET
3HaHUS METOJMK ITPOBEICHUS
AKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUN MAaTEPUAIIOB
AIEKTPOU3OJISIIITUOHHOMN ,
KaOeIbHON M KOHJIEHCATOPHOU
TEXHUKH

3HATh!
- TpeOOBaHUS K OpraHu3aIuu
MPOM3BOJICTBA U TEXHOJIOTMUECKOMY
000pyI0BaHUIO.

YMETB:
- pacCUYMTHIBATh IapaMeTPhI

TEXHOJIOTHYCCKOTO IMpOo1ecca Ha OCHOBE
aHaJu3a (bI/I3I/IKO-XI/IMI/I"ICCKI/IC IIPOLCCCOB.

IIK-5 Cnocoben
y4acTBOBATh B
MCCJICIOBAaHUH MaTEPHUAJIOB
1 U3IIETUN
ANEKTPOUZONIAIIUOHHON ,
KaOeNnLHOH U
KOHJCHCATOPHOUN TEXHUKHU

NJ-6nk-s [IpuHuMaer yuactue
B IIPOBEJCHUY UCCIIETOBAHUMI
[apaMeTpOB MAaTEpUaAJIOB
AIEKTPOU3OJISIIITUOHHOMN ,
KaOeIbHON M KOHJIEHCATOPHOU
TEXHUKH

3HaThb.

- OCHOBHBIC MCTObI TPOBCACHUS
HCIIBITAaHHI SJICKTPOU3OJIAIINOHHBIX
MaTCpHraIoB.

YMETh:
- pa30upaThCs B HOPMAaTUBHBIX METOMKAX
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pacdueTa u IpUMEHATh UX JIA pCIICHUSA
IIOCTaBJICHHOM 38.2[21‘-11/1‘.7 CaMOCTOSATCIIbHO
AHAJIU3UPOBATh IMOJTYYCHHBIC PE3YJIbTAThI,
MNPOBOAWUTH OLCHKY JOCTOBCPHOCTH U
paCCUUThIBATh JOBEPHUTCIBHBIC I'DAHUIIBI.

[1K-7 Cniocoben
y4acTBOBaTh B IMIPOBEJACHUU
TEXHOJIOTMYECKUX
MIPOLECCOB U3rOTOBJICHUS
MaTepUaloB U U3ACIIUN
AIEKTPOU3OJISILITUOHHOM,
KaOeIbpHOH 1
KOH/ICHCATOPHON TEXHUKHU

N -1nk-7 AemoHCTpUpYET
3HAHUS TEXHOJIOTUYECKOTO
nporiecca Mpon3BOICTBA
MaTepHaoB
AIIEKTPOU3OIIIHOHHOM,
Ka0enpHON M KOHACHCATOPHOMH
TEXHUKH

3HaTb:

- OCHOBHBIE HCTOYHHUKH HAyYHO-
TEXHUYECKOH nH(pOpMAIMU 1O
HPOU3BOICTBY 3JIEKTPOU3OIISINOHHBIX
MaTepUaIoB.

YMETh:

- BBIOMPATh METO/IbI EPEPAOOTKH ChIPhS
JUISI TIOJTYYEHHUS 3a/IaHHBIX [TapaMeTpOB
AIIEKTPON3OJIALIMOHHBIX MaTEPHAIIOB.

I1K-7 Cniocoben
y4acTBOBATh B MIPOBEJACHUH
TEXHOJIOTHYECKUX
MPOLECCOB U3rOTOBJICHUS
MaTepHualoB U U3AEIUM
AIEKTPOU3OJISILITUOHHOM,
KaOeIbpHOH 1
KOHJICHCATOPHON TEXHUKHU

N/I-3nk-7 Y4acTByeT B
IIPOBEICHUM U3MEPEHUN U
KOHTPOJIE NTapaMeTPOB
TEXHOJIOTHYECKOTO Mpolecca
MPOU3BOACTBA MaTEPHAIOB
AIEKTPOU3OJISIIUOHHOM,
KaOeTbHON M KOHACHCATOPHOM
TEXHUKU

3HATh:
- (PU3UKO-XUMHUYECKHE TIPOLECCHI,
MMPOTCKAIOMIKUEC B CBIPHEBLIX MAaTCpUaIax
IPY TIPOU3BOJICTBE 3JIEKTPOU3OIISAIIMOHHBIX
MaTepHaoB.

YMETB:

- pacCUYUTHIBATh IapaMETPhI
TEXHOJIOTMYECKOI0 IIPOLECCa Ha OCHOBE
aHaan3a GU3MKO-XMMUYECKHE IPOIIECCOB.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHOI  mporpamme
ONeKTpOou30JsAIMOHHasA, KabelbHas W KOHJeHcaTopHas TexHuka (nanee — OIIOII), nHampaBneHus

noarotosku  13.03.02

DJEeKTPOIHEpreTuka M 3JIEKTPOTEXHHUKA,
oOpa3oBaHue - OakaiaBpuar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

YPOBCHB O6pa30BaHI/I$II BBICIICC

PesynbTarsl 00yueHus, Noxy4eHHbIE IPYU OCBOEHUU JTUCLHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTU(PUKALMOHHOM pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 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
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 (1) Beexnenue. 23 7 5 - 3 - - - - - 15 - Camocmosamenvnoe usyuenue
ITpousBoacTBoO meopemuueckoz0 mamepuana: N3yuenue
3NEKTPOU3OIIAMOHHBIX JIOTIONTHUTEIHHOT0 MaTepuana 1o pasaery "(1)
CMOJL, JIAKOB U Bsenenue. IIpoussoactso
KOMIIayH/IOB 3IIEKTPOU3OIALMOHHBIX CMOJI, TAKOB U
11 (1) Beexnenue. 23 5 - 3 - - - - - 15 - KOMITayH/10B"
ITpousBoacTBoO Il0020mo6Ka K npaKmu4eckum 3auAmuam:
3JEKTPOU3OJIALIUOHHBIX Wzyuenne matepuana mo pasgeny "(1)
CMOJI, JIJAKOB H Bgenenmue. [IponsBoacTso
KOMITayH/IOB JIEKTPON3OJISIIUOHHBIX CMOJI, JTAKOB 1

KOMIayHIOB" TIOJTOTOBKA K BHIITOJIHEHUIO
3aJaHU{ Ha MIPAKTUICCKUX 3aHATUIX
Ilo020moeKa K KORMPOIbHOU padome:
N3yyenne matepuanos mo pazneny (1)
Bsenenue. [IpoussoacTso
AIEKTPOU3OJIALIMOHHBIX CMOJI, JTAKOB U
KOMIIAYHJ0B U TOATOTOBKA K KOHTpOJ’ILHOﬁ
pabote

Ioozomoeka domauinezo 3a0anus:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPaOOTKy YMEHUI peleHus
npogeCCHOHANBHBIX 3a1a4. JloMalnrHee 3aaHue
BBIIAETCS CTYJIEHTaM 110 U3y4Y€HHOMY B paszelie
"(1) Beenenmue. IlponsBoacTso
AIEKTPOU3OJIALIIMOHHBIX CMOJI, JTAKOB H
KOMIMayHI0B" MaTepuaiy. JJonmomHuTEeIHO
CTYACHTY HEOOX0IUMO U3yUUTh JTUTEPATYPY U
pazo0paTh NpUMeEPHI BHITIOJHEHUS 10 T00HBIX
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3ananuil. [IpoBepka JoMalrHero 3agaHus
MIPOBOUTCS IO MPEACTABIEHHBIM MHChMEHHBIM
paboram.

Iloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboThI
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENFHYIO 3aIIUCKY C pacueTaMu U
rpaduUecKyro YacTh. B 3aaHue BXOIUT pacyer
CIeAYyIOIINX MoKa3aTeei:

Iloozomoexka K mekyuwiemy KOHMpPOio:
[ToBTopenune maTepuana mo pasgeny "(1)
Beenenue. IlpousBoactso
ANEKTPOU3OISIIMOHHBIX CMOJT, JIAKOB H
KOMITayHJ10B"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OPHUEHTUPOBAHBI HA PEIICHUS MUHH3a/1a4 110
pazneny "(1) Beenenue. [IpousBoactso
AIEKTPOU3OJIALIMOHHBIX CMOJI, JTAKOB U
komnayH10B". CTyAeHTBl HEOOXOJUMO
MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
pa3o0pats MpUMepHI PEIICHUS AaHATIOTUIHBIX
3a7ad. MMPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUs
M CJIeJIaTh BEIBOJBI. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIONINE YIPAKHEHUS:
H3yuenue mamepuanoe 1umepamypHslx
UCHLOUHUKOB:

[1], 12-223
[2], 12-324

(2) IIponsBoacTBO
BOJIOKHHCTBIX U

21

15

CamocmosmenbHoe u3zyuenue
meopemu4ecKkozo namepuaia. I/I3y11eHI/1e

TUICHOYHBIX JIOTIONTHATENBFHOTO MaTtepuaia mo pasaeiny "(2)
QJICKTPOU3OJIAIIMOHHBIX HpOI/I?;BO)ICTBO BOJIOKHUCTBIX U IIJICHOYHBIX
MaTrepHuaioB ANIEKTPOU3OJISAIIHOHHBIX MaTepHajoB"
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2.1

(2) IpoussoacTBO
BOJIOKHUCTBIX
TUICHOYHBIX
IIEKTPOHU30IISALMOHHBIX
MaTepuaioB

21

15

Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuaina no pasgeny "(2)
ITpon3BOICTBO BOJIOKHUCTHIX U INIECHOYHBIX
ANEKTPOU3OISAIIIOHHBIX MaTepHajoB"
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX

Ilo020moeKka K KOHmMPOIbHOU padome:
Wzydenne maTepuaos 1o paszaerny (2)
ITpon3BOACTBO BOMIOKHUCTHIX M MNIEHOYHBIX
AJIEKTPOU3OJSIIMOHHBIX MaTEPHAIOB U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
MIOUCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
JIoKJIaga. MaTepuasl BEIIOTHEHHOW paboThI
MIPECTABILIIOTCS B SJICKTPOHHOM BHAE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
ciaiinoB. B kauecTBe TEM TOKJIAIOB CTYACHTAM
MPE/ATIaraloTCsl CIEAYIONIIE BAapHAHTHI:
Ilodzomoeka domauinezo 3adanusn:
[MoaroroBka goMallHero 3a1aHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJJAETCS CTY/ICHTaM I10 U3yYEHHOMY B pasJielie
"(2) IIpon3BOACTBO BOJIOKHUCTHIX U IUIEHOYHBIX
IEKTPON3OISIINOHHBIX MaTepHaIoB"
Marepuaiy. JIonoJIHUTEIbHO CTYICHTY
HE0OX0IMMO M3Y4UTh JINTEPaTypy U pazo0paTh
MIPUMEPHI BHITOJHEHUSI TOJJOOHBIX 3aaHHUMH.
ITpoBepka goMamIHero 3aAaHus MPOBOANTCS 110
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Iodzomoeka K ayoumopHsimM 3aHAMUAM:
[TpopaboTka JIeKIKH, BBIOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
[ToBTOpenue marepuaia no pasaeny "(2)
ITpou3BOACTBO BOJIOKHUCTBIX H INIEHOYHBIX
JIEKTPON3OJISIIMOHHBIX MaTepHaIoB"
H3yuenue mamepuanog 1umepamypHsix
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UCMIOYHUKOB:
[1], 12-223
[2], 12-324

(3) IIpousBoacTBO
ANEKTPOU3OIISILIUOHHBIX
JIAKOTKaHe!

23

15

3.1

(3) IIponzBoacTBO
AIEKTPOU3OIIAIIOHHBIX
JIaKOTKaHEeH

23

15

IloozomoeKka K npaKkmuuecKum 3aHamusim:
Wsyuenne matepuana mo pasaeny "(3)
[Tpou3BOICTBO PNMEKTPOUZOISIIUOHHBIX
JIAKOTKaHEN" IMOArOTOBKA K BBITIOJIHEHUIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
Iloozomoeéxa K KOHmMPOILHOIUL pabome:
Wzyuaenne maTepuainos 1o pazzaeny (3)
[Tpou3BOICTBO IAEKTPOU3OISIIIMOHHBIX
JIAKOTKAHEH U NOATOTOBKA K KOHTPOJIbHOU
pabote

Iloozomoska domauine2o 3a0anus:
[ToaroroBka qOMaITHETO 3aJaHUs HAIIpaBJICHA
Ha OTPabOTKY YMEHUI peleH s
npogeccHOHANBHBIX 3a1a4. JloMmanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"(3) IIpon3BOACTBO AMEKTPOUIOISAIIHOHHBIX
JakoTKaHel" Marepuainy. JlOmOJIHUTENIBHO
CTYICHTY HEOOXOIUMO U3yUUTh JTUTEPATYPY U
pa3o0parh MPUMEPHI BHITOJHEHHUS TTOA00HBIX
3aaanuil. [IpoBepka nomMamiHero 3agaHus
MIPOBOIUTCS 110 MPEACTABICHHBIM THCHMEHHBIM
paboram.

IIoozomoeKka K ayoumopHsim 3aHAmMusaM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTopenue MaTepuana mo pasaeny "(3)
[Ipou3BOICTBO INMEKTPOU3OISIIIUOHHBIX
JJakoTKaHeHn"

Camocmoamenbhoe uzyuenue
meopemuueckozo mamepuana: zyuenve
JIOTIOJTHUTEIFHOTO MaTepuaia o paszaeny "(3)
[Tpou3BOICTBO ANEKTPOUZOIALIMOHHBIX
JIaKOTKaHeH"

Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
OPHEHTHUPOBAHBI HA PEIICHUSI MHUHM3a1a4 110
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paszaeny "(3) IIpousBoacTBo
ANEKTPOU3OJIAIHOHHBIX JTAKOTKAHCH'".
CryneHThl HeOOXOAMMO MOBTOPUTH
TEOPETHYECKUI MaTepHal, pa3oopaTh MPHUMEPEI
PpeLICHUsI aHATIOTMYHBIX 33/1a4. IPOBECTH
pacyeTsl 10 BapUaHTY 3aaHUsI U CEIaTh
BBIBOJIbI. B KauecTBe 3a/jaHus UCIIOJIB3YIOTCS
CIIEIYIOLIHE YIPAKHEHNUS:

H3yuenue mamepuanos 1umepamypnolx
UCIOYHUKOB:

[1], 12-223
[2], 12-324

(4) IlpouzBoacTBO
CITOMCTHIX MJIACTUKOB,
(OIBrUPOBaHHBIX
JIMDIICKTPUKOB U
HAMOTAHHBIX H3ACIUH

20

14

4.1

(4) TIponzBoacTBO
CIIOUCTBIX MJIACTHKOB,
(hOTBrUPOBAHHBIX
JIVDIIEKTPUKOB U
HAMOTAHHBIX M3/EITUi

20

14

Iloozomoska pacuemmnoix 3adanuii: 3ananus
OpPUCHTHPOBAHBI HA PEIICHUS MUHU3a1a4 110
pazneny "(4) [Ipou3BOACTBO CIOUCTHIX
IUTACTHKOB, ()OJIBTUPOBAHHBIX JUIICKTPUKOB U
HaMOTaHHBIX m3aenwii". CTyIeHTH HeOOXOaMMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0paTs mpUMepHI PEIICHU aHATIOTUIHBIX
3a[ad. MPOBECTH PACUETHI 110 BAPUAHTY 3aJaHUS
M CJIeJIaTh BBIBOJBI. B KauecTBe 3amaHus
HCTIONIB3YIOTCS CIEYIONINE YIIPAKHEHHS:
Camocmoamenbnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pasaeny "(4)
[1pou3BOJICTBO CHOUCTHIX TIIACTUKOB,

(G OIBTUPOBAHHBIX AUIICKTPHUKOB U
HaMOTAaHHBIX U31eanil"

Ilo0zo0moeKka K npaKkmuueckum 3anamusam:
Wzyuenune maTepuana mo pasgeny "(4)
[Tpou3BOICTBO CIIOUCTHIX IIACTHKOB,
(OTBTUPOBAHHBIX AUIICKTPUKOB U
HaMOTaHHBIX U3JIeIUH" MOArOTOBKA K
BBIMOJIHEHHIO 33 JaHUi Ha TPAKTHICCKUX
3aHATHAX

Iloozomoeka K Konmpo.ibHOU pabome:
N3ydenne MaTepuainos 1o paznerny (4)
[Tpou3BOJICTBO CIOUCTHIX TIIACTUKOB,

(b OJBTUPOBAHHBIX AUIJICKTPHKOB U




HAMOTAHHBIX M3/ICJHMH U MOJATOTOBKA K
KOHTPOJILHOM padoTe

Ilodzomoeka domauinezo 3a0anus:
[ToxroToBka goOMaIrHeTo 3aaHUs HapaBIeHa
Ha OTPabOTKy YMEHUI peIeHs
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"(4) IIpon3BOACTBO CIIOMCTHIX IIACTHUKOB,
(OTBTUPOBAaHHBIX AUIIEKTPHKOB U
HaMOTAHHBIX U3JIEUA" MaTepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
U3YYUTH JUTEPATYPY U pa3o0parh MpUMeEpsI
BBIMOJIHEHHS ITOTOOHBIX 3aaHuid. [IpoBepka
JIOMAIIIHETO 3aJjaHus TPOBOJIUTCS 110
MPECTAaBICHHBIM TUCHBMEHHBIM paboTaM.
Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIIUH, BHITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JIAOOpaTOpHO# padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
paznene "(4) [Ipon3BoACTBO CIOUCTHIX
IUTACTHKOB, ()OJIBTUPOBAHHBIX AUAICKTPUKOB U
HaMOTAHHBIX U3JENUNA" MaTepuay.
Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEK KOHCTPYKITHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeBapUTEIBHBIC PACUETH OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3hIBAIOTCS Ha
gyeprexe. 3allaHue BBITOIHACTCS
HHAWBUYAJIBHO [0 BapuaHTaM. B kauecTBe TeM
3a/laHus MPUMEHSIOTCS CIIeTYIONTHE:
Iloozomoexa k mexyuwiemy KOHmpoaio:
[ToBTOpenue marepuaa no pasaeny "(4)
[Tpou3BOICTBO CIIOUCTHIX IIACTUKOB,
(OTBTUPOBAHHBIX AUIICKTPUKOB U
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HaMOTaHHBIX U3aeaui"
H3yuenue mamepuanog 1umepamypHslx
UCHLOUHUKOB:

[1], 12-223
[2], 12-324

5 (5) IIponsBoxacTBO M 21 14
nepepaboTka
ANEKTPOU3OIISILIUOHHBIX
IacTMace M pe3uH
5.1 (5) IIponsBoxacTBO M 21 14

nepepadoTKa
AIIEKTPON3OIISILIUOHHBIX
IJIACTMACC U Pe3HH

Ilod2zomoeka domauinezo 3adanusn:
[MoxroToBka gOMAaITHETo 3aJaHUS HaIpaBJIeHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aaa4. JlomanrHee 3a1aHue
BBITACTCS CTYACHTAM I10 H3YYCHHOMY B pa3jiese
"(5) IlpousBoacTBO U HepepaboTKa
INEKTPOU3OJIAMOHHBIX IUIacTMacC U pe3uH”
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
MIPeCTaBICHHBIM TUCHBMEHHBIM pa0oTaM.
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHNS MIUHU3aa4 110
paszemny "(5) IlpomsBoacTBo u mepepaboTKa
ANEKTPOU3OIIIIMOHHBIX TUIACTMACC U PE3UH".
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPhI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEIYIOIINEe YIPaKHEHHUS:
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasnery "(5)
[IpousBonucTBO U MIepepadoTKa
INEKTPOU3OJIALHOHHBIX IIACTMACC U pe3uH”
Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
N3ydenne matepuana mo pazaeny "(5)
[IpousBoCTBO U MIEepepaboTKa
ANEKTPOU3OJIAIOHHBIX TUIACTMAcC U pe3uH"
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKHUX 3aHATUAX

Iloozomoexka K KORmMpoNbLHOU padome:
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Nzyyenue Matepuaios mo paszueny (5)
[IpousBoacTBO U MepepaboTKa
ANEKTPOU3OJIAIMOHHBIX TIACTMACC M PE3UH U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Iloozomoeka doxnada, ebICHIyn1eHUA:
3amaHue CBSA3aHO C YTIyOICHHBIM H3YICHUEM
pa3menoB AUCIUTUTHHEI H CAMOCTOSATEEHBIM
MTOWCKOM MAaTEepHAJIOB IS PACKPHITHS TEMBI
IToKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
MPECTABISIFOTCS B JICKTPOHHOM BHJIC WM B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYEHTAM
MPE/IaratoTCsl CICAYIOIINES BAPUAHTBI:
Ilo0z0mo6Ka K ayOunopHovim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUI TI0 JTaO0OpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1aud BBITIOJTHEHUS Tab0opaTOpHOH paboTEHI, a
TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "(5) [IpousBoacTBO U epepaboTKa
AIEKTPOU3OJIALIMOHHBIX MJIACTMACC U PE3UH"
MaTepuany.

Ilodzomoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBITIOJTHACTCS YePTEIK KOHCTP YKITHH.
J1J1s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WHAWBUIYAJIbHO 110 BapHaHTaM. B kauyectBe TEM
3a[aHKs IPUMEHSIFOTCS CIICAYIOIIHE:
Iloozomoexa k mexyuwiemy KOHmpoaio:
[ToBTOpenue marepuana no pasaeny "(5)
[TpousBoCTBO U MIEepepaboTKa
AIEKTPOU3OJIAIMOHHBIX MJIACTMACC U PE3UH"
H3yuenue mamepuanos iumepamypHsLx
UCHOYHUKOB:
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[1], 12-223
[2], 12-324

(6) TIpousBojacTBO
HEOPraHHUYECKUX
JIMBIICKTPUKOB,
CITIOISTHBIE
SIIEKTPOU3OIISIIHOHHBIX
MaTepHaoB

18.7

12.7

6.1

(6) IIponsBoacTBO
HEOpraHNYeCKUX
JIMDJICKTPUKOB,
CIIIOASAHBIC
SJICKTPOU3OJIALIMOHHBIX
MaTepHanoB

18.7

12.7

Ilodzomogka domauinezo 3adanua:
[ToaroroBka goMaliHero 3a1aHus HaIllpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"(6) IIpon3BOACTBO HEOPTAHMIECKUX
JIM3IIEKTPUKOB, CIIO/ISHBIC
ANEKTPOU3OISAIIIOHHBIX MaTepHajoB"
Marepuainy. JJOOJIHUTENBHO CTYACHTY
HEO0OX0AMMO M3YUHUTh JINTEPATypy U pazo0paTh
IIPUMEPBHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
[TpoBepka goMalIHEro 3aAaHus MPOBOAUTCS 110
MpeACTaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
ITpopaboTka neKnnH, BEIOIHEHUE U
MOJITOTOBKA K 3aIIUTe J1a0. paboThI
Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHMS 33/1aHUH 110 Ta00paTopHON padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3YYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
paznene "(6) [Ipon3BoaACTBO HEOPTAHUIECKUX
JUBJICKTPUKOB, CIIOAHBIC
3NEKTPOU3OIIAIMOHHBIX MaTepHajoB"
Marepuay.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATLHOMY
3agaHuio. B pamMkax paboTel HEOOX0ANMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboTh
00opyoBaHusl, BEIOPATh ONTHMAIILHOE
peuienue. KypcoBoit npoekT npeaycMarpuBaer
TIOACHUTEJIbHYIO 3aIIUCKY C pacuc€TaMu U
rpaduueckyro yacTh. B 3a1aHue BXOAUT pacyeT
CIeAYIONINX MOKa3aTesei:

Iodzomoska pacuemno-zpaguueckozo
3adanusa: B paMKax pacueTHO-Tpa)uIecKoro
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3a/1aHusl BBIMOIHIETCS YEPTEXK KOHCTPYKIIHH.
JI71s1 BBITIOJTHEHUS YepTeKel BBIMOIHSIIOTCS
MpeIBapUTeNIbHbIE PACU€Thl OCHOBHBIX
IoKa3artesel, KOTOphIe YKa3hIBAIOTCS Ha
gepTexke. 3aJaHne BBIOIHICTCS
WHAWBUIYaIBHO 0 BapuaHTaM. B kauecTBe TeM
3aaHHS TPUMECHSIOTCS CIIEAYIOIIHE:
Ilposedenue uccnedosanuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jl1st mpoBeieHus uccieqoBaHus MPUMEHSIETCS
CJIeIyIONINe MaTepHallbl:

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuana no pasaeny "(6)
[Tpou3BOICTBO HEOPTAHUUECKUX AUIICKTPHUKOB,
CIIOSTHBIE DJIEKTPOU3OIISIIUOHHBIX
MarepuanoB"

Iloo2omoeka K KOHmMPOILHOU padome:
Wzydenne maTepuaios 1o pazzaeny (6)
[Tpou3BOICTBO HEOPTAaHUYECKIX AUIIICKTPHUKOB,
CITFOJISTHBIE DJICKTPOHU3OISIIMOHHBIX MATEPHAIOB
1 TIOATOTOBKA K KOHTPOJIBHOU paboTe
Ilo020mo6Ka K npaKmuuecKum 3aHAmuiIm:
N3yyenne matepuana no pazaeny "(6)
[Tpou3BOICTBO HEOPTAHUYECKUX JAUIIEKTPHUKOB,
CIIOSTHBIE DJIEKTPOU3OJISIITUOHHBIX
MaTepHaIoB" TOATOTOBKA K BBIIIOJIHEHUIO
3aaHu{ Ha MIPAKTUICCKUAX 3aHATUIX
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
paszgemny "(6) IIpon3BOACTBO HEOPTAHUICCKHIX
TIUDIICKTPUKOB, CITFOJITHBIE
IEKTPOU3OJIALIMOHHBIX MaTepHasoB".
CTyaeHTbl HE0OXOIUMO TIOBTOPUTH
TEOPETUIECKUI MaTepuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U C/IeIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIeYIONINE YIPaXKHEHMS:

Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Visydenue
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JIOTIOJTHUTEIBHOT0 MaTepuana 1o pasaeny "(6)
[Tpon3BO/ICTBO HEOPTraHUYECKHUX TUAIEKTPUKOB,
CITIOZISTHBIE 3JIEKTPOH3O0JISIIHOHHBIX
MaTepHuaioB"

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 12-223
[2], 12-324
7 (7) IIponsBoacTBO 21 14 Ilo0z0moeKa K meKyuiemy KOHmMpo.Jiio:
CTEKJITHHBIX U IToBTopenne matepuana mo pasaeny "(7)
KEpaMHUYCCKUX HpOI/ISBOI{CTBO CTCKIIIHHBIX U KEPAMUYCCKUX
SJICKTPOU3OJIALIMOHHBIX SJICKTPOU3OJIALIMOHHBIX MaTepI/IaJ'IOB"
MaTepHalioB Camocmosamenvnoe usyuenue
7.1 (7) IIpousBoacTBO 21 14 meopemuuecko20 mamepuana: Visyuenue

CTEKJISHHBIX U
KepaMHUYIECKUX
3NEKTPOU3OIIAOHHBIX
MaTepHalioB

JIOTIOJTHUTENHLHOTO MaTepuana 1o paszaeny "(7)
[Tpou3BOJICTBO CTEKIISIHHBIX U KEPAMHUYECKUX
ANEKTPOU3OISAIIIOHHBIX MaTepHajoB"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHNS MIUHU3aa4 110
paszgemny "(7) IIpon3BOACTBO CTEKISIHHBIX H
KepaMHYECKHUX JICKTPOU3OISAIINOHHBIX
MaTepuaiios". CTyieHTBl HeOOXOAUMO
MIOBTOPUTH TEOPETUIECKUN MaTepHUall,
pazo0path IpUMEpHI PEIICHUS] aHATTOTUIHBIX
3a/1a4. MPOBECTU PAaCUYEThl IO BApUAHTY 3aJaHUs
U C/IeNaTh BBIBOJIBI. B kadecTBe 3amaHus
HCTIONIB3YIOTCS CIEYIOIINE YIIPAKHECHHS:
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenune matepuana mo pasgeny "(7)
[Ipou3BOICTBO CTEKISHHBIX U KEPAMHUECKUX
ANEKTPOU3OISAIIOHHBIX MaTepHaIoB"
MOJITOTOBKA K BBIMOJTHCHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX

Ilo020moeka Kk KOHMPOILHOU padome:
N3ydenne matepuanos mo paznerny (7)
[Tpou3BOICTBO CTEKIISTHHBIX U KEPAMHUYECKUX
AIEKTPOU3OJIAIIMOHHBIX MATEPUATIOB H
MTOITOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa domawnezo 3adanua:
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[ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"(7) IIpon3BOACTBO CTEKISHHBIX U
KEPaMHUYECKHX HIICKTPON3OIISIIIMOHHBIX
MaTepHaiioB" marepuaiy. JlomoJHUTENEHO
CTYZEHTY HEOOXOANMO U3Y4NTh JIUTEPATYPY H
pa3o0paTs MpUMEPHI BHITOTHEHUS TIOT0OHBIX
3aganuii. [IpoBepka nomarrHero 3aiaHus
IIPOBOAUTCH 1O MPEACTABICHHBIM NUCbMCHHBIM
paboTtam.

Ilo0z0mogKa K ayoumopHnsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
3amaHuio. B pamMkax paboTsl He06X0ANMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
000pynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoil mpoekT npegycMarpuBaeT
TOACHUTEJIbHYIO 3aIIUCKY C pacuceTaMu U
rpaduyeckyo 4acTb. B 3a1anue BXoAUT pacuer
CIeAYIOIINX MoKa3aTesei:

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 12-223
[2], 12-324
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogas padota (KP) 32.3 - - - 16 0.3 12 -
Bcero 3a cemecTp 216.0 32 - 16 16 0.8 111.7 335
Hroro 3a cemecTp 216.0 32 - 16 18 4 0.8 145.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruiniel; CP — camocrostensbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas

aTrTecranusa

16




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. (1) Bgeoenue. [Ipouz600cmeo 21eKmpousoasyuOHHbIX CMOI, J1AKO8 U KOMRAYHOO08

1.1. (1) Beenenue. [Ipon3BoCTBO AJIEKTPOU3OJIAIMOHHBIX CMOJI, JJAKOB M KOMIIAyH]IOB

(1) Bsenenne. IIpou3BOJACTBO 3JIEKTPOU3OJALMUOHHBIX CMOJ, JIAKOB U  KOMIAyHJOB
Knaccudukanus TeXHOIOTHYECKUX MPOLIECCOB MPOU3BOJCTBA IEKTPOUIOISIUOHHBIX MaTEpUAIOB.
OCHOBHBIC TIOJIOKEHHSI TEOPUHM TeraooOMeHa M MaccooOMeHa. Tpu MexaHHM3Ma TeIIoOOMeHa:
TEIUIONPOBOAHOCTh, KOHBEKTHUBHBIN TEIIOOOMEH, TemIoo0MeH wu3nydeHueMm. 3akoH Dypee,
MOHATHE O KOA(PPUIMEHTE TETIIONPOBOIHOCTH. TerIonpoBOJHOCTh B INIOCKOW U IUIHHIPUYECKON
cTeHKax. Pacuer TEmIonpoBOJIHOCTH MHOTIOCIOWHONW UMIUHAPUYECKOW CTeHKU. (OCHOBHBIE
MIOJIOKEHUS TEOPHH M0I00Ms, UCTIONb3yEMbIE TIPU N3YUYEeHHH KOHBEKTUBHOTO TeIuiooOMeHa. Pacuet
TEII00OMEHHUKOB, TEIUIOBAasl 3alllTa TEIUIOOOMEHHBIX anmaparoB. TeXHOJIOTHYECKHEe MPOLECCh
pOU3BOJICTBA (HeHOII0-(HhOPMATTBACTHUAHBIX, STOKCUIHBIX, MOJUI(PUPHBIX U KPEMHHUHOPraHMYECKIX
CMOJI U JIaKOB. TerIoBoi U MEXaHUYECKUW pacyeT peakTOpOB AJIs MPOU3BOJCTBA CMOJ U JIAKOB C
ucnonap3oBaHueM OBM. TexHoioruss mNpou3BOJACTBA 3JIEKTPOU3OJSALUOHHBIX KOMIAYH/AOB,
UCXOJHOE CBhIpbE, KOHTPOJIb KayecTBa, aBTOMATH3allMs M MEXaHU3AlUS TEXHOJIOTHUECKUX
IIPOLIECCOB IIPOU3BOJICTBA KOMIIayHI0B. TeXHOJIOTHs MPOU3BOACTBA U MPUMEHEHHS TPOITUTOUYHBIX
JaKOB M KOMIAYHJOB JUIsI HW30JMPOBAaHUS OOMOTOK SJEKTPUUECKUX MAIIMH W ammapaToB.
OcoOeHHOCTH  TPOU3BOACTBA  JMTOM  M30JMALMM  JJS  DJJIEKTPUUECKHUX  alllaparos.
[Tpou3BOACTBEHHBIE CHOCOOBI OYMCTKM MPOMBILIUICHHONH BOJBI U BO3QyXa OT 3arps3HEHU. B
MIPOM3BOJICTBE CMOJI, JIAKOB M KOMITAyHIOB. MepOnpHsTHs 10 TEXHUKE OE30MaCHOCTH B LIEXaX I10
MIPOU3BOJICTBY JIAKOB M KOMIIAyHJIOB. OJKOHOMHYEcKass A(P(EKTUBHOCTh NPUMEHEHHS JHUTOM
M30JISIIMM, HCIOJb30BAaHUE BBIYUCIUTENBHON TEXHUKM JUISI ONTUMHU3ALUU TEXHOJOTMYECKUX
PSKUMOB U 3QJIMBKM JJIEKTPUYECKHMX MAIMH U anmaparoB. I[lepcreKTuBbl NpPUMEHEHUs
MHUKpPOIIPOLIECCOPOB B CHCTEMax KOHTPOJS M YIPABICHUS TEXHOJOTMYECKHMMH IpOLieccaMu
MIPOU3BOJICTBA CMOJ, TAKOB ¥ KOMITAYH/IOB..

2. (2) lIpouze00cmeo 8010KHUCMbIX U NICHOYHBIX DJIeKMPOUSONAYUOHHIX MAMEPUANLOE

2.1. (2) IIpon3BOACTBO BOJOKHUCTBIX U TNIEHOYHBIX JIEKTPOU3OJILIUOHHBIX MaTEPUAIOB

(2) IIpous3BOACTBO BOJOKHHUCTBIX M IUIEHOYHBIX 3JEKTPOM3OJSIIMOHHBIX MaTepHalioB
TexHoIOrMYeCcKne CTaJuM MPOU3BOJCTBA BOJOKHUCTBIX MAaTEpHUaloB TUNa Oymar M KapTOHOB.
3amMaciauBaIM M amlpeTbl, HMX BIHSHWE HA TEXHOJOTMIO TPOM3BOJACTBA U  CBOMCTBA
AIIEKTPOU3OJISLMOHHBIX MaTepUalloOB Ha OCHOBE CTEKJIOBOJIOKHA. OCOOEHHOCTH TEXHOJOTUU
MOJIMMEPHBIX BOJIOKOH M CHHTETHYecKMX Oymar, TexHoioruss NpoM3BOACTBA KBApLEBBIX
ONTHUYECKUX BOJIOKOH, HCIIOJIB3YEMBIX B CYETOBOJHOM TEXHUKE. TEXHOJIOrHYECKUE IPOLECCHI
OYHMCTKM BOJABI M BO3JyXa IpU IPOU3BOACTBE BOJOKHHCTBI X MaTepHaIOB. TEeXHOJIOTMYECKHE
CHoco0Bbl TPOM3BOJICTBA 3JEKTPOU3OJISIIMOHHBIX IUIEHOK, 00OpYyJOBaHHE, KOHTPOJIb KadyecTBa
CBIpBS, M0Iy(PaObpUKaTOB U TOTOBOM MPOayKIMH. DU3NKO-XUMUYECKUE MTPO-1IECCHI, TPOUCXOSIINE
B [TOJIUMEpax MpHU NOIYYEHUH TIEHOK, OCOOEHHOCTH TEXHOJIOTHH MPOU3BOACTBA (PTOPOMIACTOBBIX
Y NOJIMMMHIHBIX TUIEHOK. TEXHOJIOTHMs MPOM3BOJCTBA KOMIIO3WIIMOHHBIX MATEpUAJIOB Ha OCHOBE
JaBcaHa U MOJMMMUJA JJIS 11a30BOM M MeX(a30BOil M30MIALMYU NEKTpUUEcKuX MamuH. OCHOBHBIE
TpeOoBaHUs, NPEAbABIIAEMbIE I TUICHOYHBIX MAaTEPHUAJIOB, CIOJIb3YEMBIX B KaUeCTBE Ma30BOM U
Mex(dazoBoil m3oALMU. MeXaHMYeCKMH M TeIJIOBOM pacueThl JKCTPYAEPOB M  BalblIEB,
OKoJoru4Yeckre NpoOJieMbl, BO3HHMKAIONIME TMPU IPOU3BOJCTBE BOJOKHHUCTBIX M IUIEHOYHBIX
MaTepHaJioB, OXpaHa TPY/a..

3. (3) Ilpouszsoodcmeo 21ekmpou3oIAUUOHHbIX JAKOMKAHEl

3.1. (3) IIpon3BoACTBO 3NEKTPOUIOIISILIMOHHBIX JIAKOTKAHEH

17



3) [IpouzBoactBo AIEKTPOU3OJILIMOHHBIX JIAaKOTKaHEH OcHoOBHBIE BHJIbI
INEKTPOU3ONIAIIMOHHBIX JIAKOTKaHeH. [1oAroToOBKa CBIPhS, TEXHOJOTHS MPOIMUTKH BOJOKHHCTBHIX
MaTepuanoB. KOHCTpYKIIMH MPONUTOYHO-CYIIMIBLHBIX MAIIMH, TEIUIOBON M MEXaHUYECKUI pacyeThl
MPOMUTOYHO-CYIIMIBHBIX ~ MamuH. CrHocoObl  HarpeBa Cy MIMJIBHBIX — maxT. (OCHOBHBIC
TEXHOJIOTHYECKHE TapaMeTpPhl MPOILIECCOB MPOU3BOJCTBA W HMX BIUSHUE HA KA4eCTBO KOHEYHBIX
MaTepuaioB. Bo3MOKHOCTH MPUMEHEHHSI MUKPOITPOLIECCOPOB B CUCTEMaX KOHTPOJISA U YIIPABICHUS
TEXHOJIOTHYECKMMH TPOIECCAMH TPOU3BOJCTBA JIAKOTKaHEW. Meponpusarus 1O TEXHHUKE
0€30MaCHOCTH U MPEIOTBPAILICHHUIO 3arPA3HCHUS OKPYXKAIOIICH CPEJIbI..

4. (4) [Ipouzeoocmeo croucmovix NAACMUKOS, (DOb2UPOBAHHBIX OUIIEKINPUKOE U HAMOMAHHBIX
uzoenun

4.1. (4) IIpou3BOACTBO CIOUCTHIX IJIACTUKOB, (POITBTUPOBAHHBIX AUIIEKTPHUKOB U HAMOTAHHBIX
U3Ienni

(4) IIpoW3BOACTBO CIOUCTBIX IUIACTHKOB, (DONBIHPOBAHHBIX IUAJICKTPUKOB W HAMOTAaHHBIX
u3genuii OCHOBHBIE BBl CBA3YIOIIMX M HAIMOJHUTENCH, CIOCOOBI NMPONMUTKU HAIOJIHUTENEH,
KOHTPOJIb KadecTBa MOypaObpukaroB. TEIIOBO M MEXaHWYCCKUH pacueThl BEPTHKAIBHBIX U
TOPU30HTAJIBHBIX  MPONUTOYHBIX MamMH. (OcoOEHHOCTHM IMPOU3BOACTBA  (DOIBIUPOBAHHBIX
JVDJICKTPUKOB, JOTOJHUTENbHBIE TPeOOBaHUSA K CBHIPbIO, OOOPYAOBAaHHIO M Ka4deCTBY TOTOBBIX
MaTepHuaioB. Bo3aMOXXHOCTH IPUMEHEHHs MUKPOIIPOLIECCOPOB B CUCTEMaX KOHTPOJIS U YIpaBJICHUS
TEXHOJIOTHYECKAMHU TPOIeCCaMi  MPOU3BOJACTBA (DONBrUPOBAHHBIX JUAJIEKTPUKOB. (OCHOBHBIC
TEXHOJIOTUYECKHE TIapaMeTpbl IPECCOBAHUS JIMCTOBBIX CJIOUCTBIX IUIACTUKOB. KoHcTpykimu
THJIPABINYECKUX PECCOB, aBTOMATH3AIHs IPOLIECCOB MPeccoBaHMs. TeIuIoBON U THAPABINIECKUN
pacyeT TUAPABIMYECKHX IPEeccOoB. ABTOMATU3UPOBAaHHBbIC JUHMU Ui (UHUIIHON 0O0paboTKU
CIIONCTHIX IUIACTHKOB U  ()OJBIUPOBAHHBIX JTUDJIEKTPUKOB, BO3MOXXHOCTH HCIIOJIBb30BAHUS
MUKponporeccopoB. OCHOBHbIE TEXHOJIOTMYECKHE CTaJUU IPOM3BOJCTBA HAMOTAHHBIX M3/EIHH.
CrocoObl  HarpeBa, (U3MKO-XUMHUYECKHE TMPOIECChl, NPOTEKAIUE MpH HAMOTKE W
TepMooOpaboTke. KOHCTPYKIIMM HAMOTOYHBIX CTAaHKOB, TEIUIOBOM M MEXaHMYECKHH pacder
DIIEMEHTOB HAMOTOYHOTO CTaHKa. POTOpHBIE CTaHKM W TIOTOYHBIC JIMHUM JUISI TPOW3BOJICTBA
HaMOTaHHbIX u3/enuil. HoBble BUIbI OBICTPO OTBEPKAAEMBIX CBSI3YIOLIMX U TEXHOJIOTHS MTPOLIECCOB
HAMOTKH C MCIIOJIb30BaHHEM WH(PPAKPACHOTO M3ITydeHHs. MeponpusTHs 110 TEXHUKE 0€30IacHOCTH
U TIPeJOTBPAIICHUIO 3arpsA3HEHUs] OKpyxkaromed cpeabl. KoHCTpykumu neudell CKuraHust amis
0TpabOTaHHBIX a30B..

J. (5) HDOUS’@OOCWZ(?O u nepepa60mi<a ANEKMPOUSOTIAYUOHHBIX nadcmmacc u pe3ur

5.1. (5) [IpousBoacTBO U TIEpepabOTKa ICKTPOUIOIAIMOHHBIX [IACTMACC U PE3UH

(5) IIpousBoacTBo M mepepaboTKa >IEKTPOU3OIALMOHHBIX MIacTMacc U pe3uH IlpousBonacTBo
Ka0eIbHOTO MOJUBUHWIXJIOPUAHOIO IUIacTUKaTa. MeTronpl mepepaboTKH  TEepMOIIACTHUHBIX
IUIaCTMACC JIMThEM IO/ JIABJICHUEM, JINTHEBBbIE MAIIWHBI M 3KCTpyAepbl. OCHOBHbIE MapameTphbl
TEXHOJIOTHYECKHUX IPOIIECCOB MEpPepadOTKU TEPMOIUIACTOB U UX CBSA3b CO CBOMCTBAMM KOHEUHBIX
uznenuil. TernoBoil pacueT NUTHEBBIX MAIIMH U AKCTPYAepoB. IIpecc-KoMITO3UIMH TOPOIIKOBBIE U
BOJIOKHUTOBBIE Ha OCHOBE ITOJMKOH/ICHCAIIMOHHBIX TEPMOPEAKTUBHBIX CMOJ. VcxomHble
MaTepHalbl, TEXHOJIOTHs MOArOTOBUTENBHBIX omepaluii, ooopyaoBaHue. KOMIOHEHTHI pe3NHOBBIX
cmeceil. Ilmactudukanms Ha Bamplax M IKcTpylaepax. DOHUIMKO-XMMHUYECKHE MPOLECCHI,
IpOTEKAaroIue MPH MIACTU(UKALUH MTOPOIIKOBBIX MPecc-KOMIO3ULUH. TeXHOIOrn4ecKrue Crocoob!
nepepadOTKHA TOPOIIKOBBIX WM BOJIOKHUTOBBIX TIPECC-KOMIIO3HMIIMN CIOCO0AMH TPECCOBAHUS W
JUTHEM TOJ1 IaBJIeHUEM. BynkaHu3alus pe3uH B KOTIaX U METOJOM HENpPEPBIBHOW BYJIKaHU3AIIUU.
CnocoObl MHTEHCU(UKALUK Tpolecca MPEeCcCOBaHMS IMPECC-KOMIO3UIMNA, KOHTPOJIb KadecTBa
CBIPbsl, ONy(aOpUKaTOB U TOTOBBIX M3nenuid. CozmaHue OE30TXOAHBIX MPOLECCOB MEepepadboOTKU
PeCcC-KOMIO3HIINHN, ITyTH BHEAPEHHSI MUKPOITPOIIECCOPHON TEXHUKH. .
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6. (6) HDOI/BGOOCI’I’I@O HeopcaHu4dYecKux aI/lQJZeKmDI/lKO& CRI00sIHbLE ANEKMPOUSOJIAUUOHHBIX
mamepuaios

6.1. (6) [Ipon3BOACTBO HEOPTAHMYECKUX JTUIICKTPUKOB, CITFOISTHBIC JIEKTPOU30IISITMOHHBIX
MaTepuasoB

(6) Ilpous3BOACTBO HEOPraHMYECKHX DJIEKTPOU3OJSALUOHHBIX MaTepUaJIOB,  CIIOJSHBIX
ANEKTPOU3ONIALIMOHHBIX MaTepuanoB OCHOBHbIE BUbl HEOPTaHUYECKUX UAJIEKTPUKOB, CIIOSHBIC
AIIEKTPOU3OJISILMOHHBIE MaTepuaibl. VcXoIHOE ChIpbe M TEXHOJIOIMSI IOJATOTOBKU  CIIOJBI.
TexHonornyeckue cxeMmbl NMPOU3BOJACTBA MUKAHHUTOB, MUKA(poIus M MUKaleHThl. KoHCTpykiuu
KOHBEHEepPHO-OAIEHHBIX YCTPOHUCTB MHUKA(OIMEBBIX MAIIUH, TEIJIOBOM PacdeT OTIENbHBIX Y3JIOB.
MexaHu3zanusi 1 aBTOMAaTH3alUsl IPOLECCOB IMPOMU3BOJACTBA MaTepUajOoB HAa OCHOBE UICMaHON
cimofpl.  TeXHOJOrHsl TMPOW3BOACTBA CIIOJUHUTOBOM OymMarn W MaTepHajoB Ha €€ OCHOBE.
TexHonoruueckue CXxeMbl MPOU3BOACTBA, OOOpyAOBaHUE /Jisi TOJYyYEHUS KOJJICKTOPHBIX U
(OPMOBOUHBIX CIIOJIUHUTOB, CIIOJMHUTOBBIX JIEHT. OCOOEHHOCTH MPOU3BOJCTBA CIIIOAOILIACTOBOM
OyMaru M MaTepualioB Ha €€ OCHOBE. TeXHOJIOTMYecKue CXeMbl IPOU3BOJICTBA, 000OPYIOBaHUE IS
MOJTyYCHUS KOJIJICKTOPHBIX, MIPOKJIAJOYHBIX U (hOpMOBOYHBIX CJIIO/I0IIACTOB,
JIAKOCTEKJIOCIIOIOIUIACTOB.  TEXHOJIOTHYECKHE CXEMbI IPOU3BOJCTBA  DIEKTPOU3OJISALUOHHBIX
MaTepHajiOB Ha OCHOBE IIEMAHON CIIFOJIbI, MUKAHUTOB, MUKA(OIHsI, MUKAICHT. ABTOMAaTU3aLUs U
MeXaHM3aIHs 1IEXOB 10 MPOU3BOACTBY CIIIOJISTHBIX MaTEPUasOB..

7. (7) HDOMS’GO@CW[GO CMEKJAHHRbIX U KEPpAMUUECKUX INEKMPOUSOJIAUUOHRRBIX Mamepuailos

7.1. (7) IIpon3BOACTBO CTEKISHHBIX M KEPAMHUECKUX IEKTPOU3OJIALMOHHBIX MaTEpUAIOB

(7) IIpou3BOACTBO CTEKISHHBIX M KEPAMUYECKUX DJIEKTPOU3OJSLUOHHBIX MaTepUajioB
OcHOBHBIE BUABI CTEKOJ, CUTALIOB, (apdopa, crearnta, KOHACHCATOPHOH M MOHOOKCHIHOM
KepamMuku. MicxoHOe chipbe Uil TOIYyYEHHS] MAJIOIIEIOYHBIX U O€31EN0YHbIX CTEKOJI. TEXHOJIOTUS
Bapku cTeksa. [Ipou3BOACTBO CTEKJIIHHBIX H30JIATOPOB. V3roToBIIEHHE CTEKJISHHBIX BOJIOKOH.
CkpyTka HUTEHl M MONy4YeHHE CTEKJISHHBIX TKaHell. TexHoJoruss mpou3BOJACTBA KEPAMUUYECKUX
NIEKTPOU3OILIMOHHBIX MaTepuanoB. lloaroroBka ceIpbs [UIsl IUIACTUYHBIX M OTOLIAFOIIMX
KOMIIOHEHTOB U MoJiydyeHus rnazypu. Cymika u o0xur ¢pap@opoBbIXx H30IITOpOB. MexaHuzauus 1
aBTOMAaTH3alMs POLIECCOB MPOU3BOACTBA MAaTEPUAIIOB HA OCHOBE HEOPIaHUUYECKUX JIUIJIEKTPUKOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. PacueT mapameTpoB mnpoliecca rnosrydeHus: 0akeIuTOBOrO JIaKa;

. PacueT mapameTpoB TEXHOJIOTHH MPECCOBAHUS CIIOUCTHIX IJIACTUKOB;

. 4. PacueT nmapaMeTpoB TEXHOJIOIMH IPECCOBAHUS CIOUCTHIX MJIACTUKOB,;
. PacueT mapamMeTpoB TEXHOJIOTHH MOTYIECHHUS ITOKCHUIHOTO CBSA3YIOIIETO;
. PacueT mapamMeTpoB TEXHOJIOIMH MOTYYEHHUS STIOKCUAHOTO CBS3YIOLIETO;
. Beibop mMerona momy4eHust N30JSIHOHHON TICHKH U3 MTOJMUMHU/IA;

. Be1Oop MeTon1a mony4eHus: N30JAHMOHHOMN JICHKU U3 MOJMUMU/IA;

. Pacuer mapameTpoB mpomecca noxydeHus 6aKkeIuTOBOTO JaKa.

01NN KW~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

Ayoumopiivie KoHCyIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoncynbTanmu HampaBi€Hbl HA BBIMOJHEHHWE pa3/IeIOB KYpPCOBOTO IMPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
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KOHCYJbTAIlMM Pa30HuparoTcs Hanboliee BaKHbIC YACTH PAacueTHBIX 3amaHuii pasgena "(1)
Beenenue. [Ipon3BoaCTBO 3JIEKTPON3OISIUOHHBIX CMOJI, JTJAKOB M KOMITaAyH]I0B"
KoHcynpTanuu HampaBieHbl Ha BBIMOJIHCHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM Pa30HUparoTcss HanOoliee BaKHbIC YACTH PACUETHBIX 3alaHuil pasziena "(2)
[Tpon3B0OICTBO BOJOKHHUCTHIX U TVICHOYHBIX JEKTPOU3OIALIMOHHBIX MaTepHaIOB"
KoHcynpTanuu HampaBieHbl Ha BBIMOJHCHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM Pa30uparoTcss Hanboliee BaKHbIC YACTH PACUETHBIX 3aaaHuii pasnena "(3)
[Ipon3BOACTBO AIEKTPOU3OIISIITUOHHBIX JJAKOTKaHEH "
KoHcynpTanum HampaBieHbl Ha BBIMOJIHCHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAIlMM Pa30HuparoTcss Hanboliee BaKHbIC YACTH PacUeTHBIX 3aJaHuil pasnena "(4)
[Ipon3BOJICTBO CIOUCTHIX IJIACTUKOB, (DOIBIUPOBAHHBIX IUAIEKTPUKOB M HAMOTAHHBIX
n3aenun"
KoncynpTanum HampaBieHbl Ha BBINOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarensi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJbTAIlMM pa3duparoTcs Hanboliee BaKHbIE YACTH PacueTHBIX 3anaHuil pazgena "(5)
[Ipoun3BoaCcTBO M MIEpepadOTKa IEKTPOU3OIALIUOHHBIX IJIACTMACC U pe3uH"
KoncynpTanum HampaBieHbl Ha BBINOJIHEHHE pa3[eioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHHMKa (mperogaBarensi). B paMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa30uparoTcs Hanboliee BaKHbIE YACTH PAcueTHBIX 3alaHuil pazzaena "(6)
[Tpon3BOJNCTBO HEOPraHUYECKUX JTUAJICKTPUKOB, CIIOJSHBIC AJICKTPOU3OJISIIHOHHBIX
MarepuayioB"
KoHcynpTanuu HampaBieHbl Ha BBITIOJHEHHE pa3lelioB KypCOBOTO IMPOEKTa TIOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMH pa30MparoTcsi HanOoJiee BaKHBIC YacTH PAcUETHBIX 3amaHuil pasaena "(7)
[Tpou3BOICTBO CTEKIISIHHBIX U KEPAMUUYECKUX DIEKTPOU3OISIIIMOHHBIX MaTepUaIoB"

I pynnosvie koncyromayuu no pazderam oucyuniunsvl (I'K)

OO6cyxnenne wmarepuanoB 1o kedicam pasgena "(1) Bsemenume. IIpowusBoncTBo
AIIEKTPOU3OJISIIIMOHHBIX CMOJI, JIAKOB 1 KOMIIAyH 10B"
OO6cyxnenue marepuasioB 1o keiicam pasfena "(2) IIpou3BOACTBO BONOKHHUCTBIX H
IJIEHOYHBIX 3JIEKTPOU3ONISIIMOHHBIX MaTepuaioB"
OO6cyxneHre MatepraioB o keicam pazzaena "(3) [Ipous3BoACTBO AIEKTPOU3OIAINOHHBIX
JaKoTKaHel"
OO6cyxnenne MatepuanoB 1o keiicam pazaena "(4) [Ipou3BOACTBO CIOHMCTHIX MIACTHKOB,
(OJIBrUpPOBAaHHBIX AUAJIEKTPUKOB U HAMOTAHHBIX U3/1EIHI"
Ob6cyxnenne MatepuaiaoB mo keiicam pasaena "(5) IlpomsBoacTBo u mepepaboTka
AIEKTPOU3OJIAIIMOHHBIX TJIACTMACC U pe3uH"
OO6cyxnenne marepualioB Mo keiicam pasaena "(6) IIpom3BoACTBO HEOPTaHUYECKUX
JUDJICKTPUKOB, CITIOSTHBIC SJIEKTPOU3OISAIIMOHHBIX MaTEPHAIIOB"
OO6cyxnenne marepuanoB Mo keiicam pasfena "(7) IIpom3BOACTBO CTEKISSHHBIX H
KEPaMHUYECKHUX JJIEKTPOU3OJISILIMOHHBIX MaTEPHAIIOB"

UnousudyanvHule Koucyribmayuu no Kypcogomy npoemy /pabome (MKKII)

Koncynprammuu mpoBomsarcs mo pazaeny "(3) IIpow3BOACTBO 3IIEKTPOU3OJSIIMOHHBIX
JnakoTkaHein"

Koncynprammuu mnpoBoastcs mo paszaeny "(4) I[Ipou3BOJICTBO CIOUCTBIX TUIACTHUKOB,
(ONBrupPOBaHHBIX AUAJICKTPUKOB U HAMOTAHHBIX U3/IETHiA"

Koncynpranmuun mnpoBogstcss mno pasgeny "(5) IlpousBoactBo U mepepaboTka
AIEKTPOU3OJIALIMOHHBIX IJIACTMACC U pe3uH"

20



Koncynpranuum mnpoBoxsarcs 1o paszeny "(6) IIpow3BoAcTBO  HEOpraHMYECKHX
TUBJIEKTPUKOB, CIIOJSTHBIE AJIEKTPOU3OIALMOHHBIX MaTepUaIoB"
Koncynbramuu npooasrtes no pazaeny "(7) IIpou3BoaCTBO CTEKISTHHBIX U KEPAMUYECKUX
ANEKTPOU3OIALIMOHHBIX MaTepHaioB"

Texywuii konmponas (TK)

Koncynpranum HanpaBieHbl Ha MOJyY€HUE WHAMBHUIYAIBHOTO 3a/laHUs Ui BBIIOJHEHUS
KOHTPOJbHBIX ~ Meponpusitudi 1o  paszgeny  "(1)  Bsemenue.  IIpoumsBoacTtso
ANEKTPOU3OIIALIMOHHBIX CMOJI, JIAKOB U KOMIAyHI0B"

KoHcynpranuu HanpapiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIOJIHEHMS
KOHTPOJIBHBIX MeponpusaTuii o pasnaeny "(2) [Ipon3BoaCTBO BOJOKHUCTHIX M MJICHOYHBIX
NEKTPOU30JIALIMOHHBIX MaTepHaIoB"

Koncynpranum HanpaieHbl Ha MOJy4YE€HUE MHAWBUIYATLHOTO 3aaHUsl 7Sl BBIMOTHEHUS
KOHTPOJIBHBIX Meponpusituii mno paszzaeny "(3) IIpou3BOACTBO 3JIEKTPOU3OJISALIUOHHBIX
JakoTkaHen"

KoHncynpranum HampapieHbl Ha MOJIyY€HUE UHAUBUAYAIBHOTO 33JaHUS AJIS BBIIOJHEHUS
KOHTPOJbHBIX MepornpusaTiii mno pasneny "(4) IIpous3BOACTBO CIOMCTBIX TJIACTHKOB,
(OTBIUPOBAHHBIX JUAJICKTPUKOB U HAMOTAHHBIX M3ETHi"

Koncynpranum HamnpaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 711 BHIMOTHEHUS
KOHTPOJBHBIX ~ Meponpusituii mo pasmeny "(5) IlpomsBoactBo u  mepepaboTka
ANEKTPOU3OIIALMOHHBIX IJIACTMACC U pe3UH"

KoHncynpranuu HanpaBieHbl Ha MOJyYE€HUE UHAUBUIYAJIbHOTO 3aJaHUs JJIsl BBIIIOJIHEHUS
KOHTPOJBHBIX ~Meponpusithii 1o paszgeny "(6) IIpous3BoacTBO HEOpPraHHMUECKUX
JUBJIEKTPUKOB, CIIOJSHBIE AIEKTPOU3OJIALIUOHHBIX MaTEepUaIoB"

Koncynpranum HampaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJbHBIX ~ MepornpustTuii 1no pasgeny "(7) IIpou3BOACTBO  CTEKISIHHBIX U
KepaMUYECKHUX AJIEKTPOU3OIALMOHHBIX MaTePHAIOB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcogas padota (KP)

Tewmsr:

- 1BBenenne HomenknaTypa BbllTyckaeMoW MPOIyKIMN XapaKTepucTHUKa cbipbs Omnrcanue
TEXHOJIOTHYECKON CXeMbI Mpon3BoAcTBa PacueT muxtel KOHTpOIb KauecTBa BBIITyCKaeMOM
npoaykuuu TexHuka 0e3onacHoct CrMCOK UCTIOIB30BaHHOW JIUTEPATyphl

I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-18 | 3auerHas

Pa3nen 1 2 3 4 3amura
KypCOBOTO KYpPCOBOTO
MPOEKTa MPOEKTa

O0BeM 25 25 25 25 -
pasnena, %

Brinonnenusi | 25 50 75 100 -
00BeM
HapaCcTaIOIIM
urorom, %

Howmep paznena | Pasnmen xypcoBoro npoekra

1 Br16op 00bekTa ncciaenoBaHus
2 BrimotHeHne nurepaTypHoro o63opa
3 Pacder pesxnMOB TIPOU3BOICTBO U30JISIIIHOHHOTO MaTepHalia M UX BIIMSIHHE Ha

9KCILTYAaTallMOHHBIC CBOMCTBaA
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Pacuer PEXKUMOB ITPOU3BOACTBO U3OJIAIMOHHOI'O MaT€pHralia U NX BIIMAHUC HA
9KCILTYaTallUOHHBIC CBOMCTBaA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHUS IO TUCHUTLIINHE Konbr JTUCLUILIUHEI (B (TN ¥ HAUMEHOBAHUE)
(B cOOTBETCTBUU C pa3zaesoM 1) WHMKAaTOPOB cooTBeTcTBUH C 11.3.1)
1]2]3]4]5]6]7

3HaTh:

TpeOOBaHUS K OpraHU3aI[i KOHTPOJIS HAJl KonTponpHas padora/Km -1 Tecr 1.

TEXHOJIOTHYECKUM IIPOLIECCOM IIPOM3BOJICTBA V-Liics + [Ipon3BOACTBO NIEKTPOU3OIIALIUOHHBIX

ANEKTPOU3O0JIALIMOHHBIX MATEPUAIIOB U IIPOBEIECHUIO CMOJI, JJAKOB U KOMIIayH/I0B

HU3MEpEHUI

TpeOOBaHUS K OpTaHU3AIMH TPOU3BOJICTBA U [Ipo6nemuas nexkuus/Km-2. Tecr 2.

TEXHOJIOTHYECKOMY 000PYA0BaHUIO V-4 + [Ipon3BOACTBO BOJIOKHUCTBIX U
IUIEHOYHBIX JIEKTPOU30JIALIMOHHBIX
MaTepHaJoB

OCHOBHBIE€ METO/IbI IIPOBEICHNS UCTIILITAHUN [Ipo6nemuas nexkuus/Km-2. Tecr 2.

JIEKTPOU30JIALIUOHHBIX MAaTEpUAIIOB V-6 + [Ipon3BoACTBO BOJIOKHUCTBIX U
IUIEHOYHBIX JIEKTPOU30JIALIMOHHBIX
MaTepUajoB

OCHOBHBIE HCTOYHUKH HAyYHO-TEXHUUYECKON HHPOpMAaIUH KonTponsnas pabora/Km-3. Tect 3.

10 MPOU3BOJICTBY 2JIEKTPOU3OISALMOHHBIX MaTEpUAJIOB N-1nk-7 + [Ipon3BoaCTBO 2IEKTPOU3OIALMOHHBIX
JIaKOTKaHEH,

(U3UKO-XMMHYECKHE TPOLIECCHI, MPOTEKAIOIIHE B KonTponsnas pabora/Km-4. Tecr 4.

CBIPBEBBIX MaTepUaax MpH IPOU3BOJCTBE V-3 + IIpon3BOICTBO CIOUCTHIX IIACTUKOB,

AIEKTPOU3O0JIALIMOHHBIX MaTEPHUAJIOB (hOJIbrUPOBAaHHBIX AUAIEKTPUKOB U
HaMOTaHHBIX U3JENIHH,

Ymersb:

CaMOCTOSITENIbHO BBIOUPATh CPEICTBA U3MEPEHUN U KontponsHas padora/Km-4. Tecr 4.

UCIBITaTeIbHOE 000PYI0BAaHUE, 3a/1aBATh PEKUMBI VT-Lics + [Ipon3BOICTBO CIOUCTHIX MIACTUKOB,

UCTIBITAaHUI ) (OTBIUPOBAHHBIX TUAIEKTPUKOB U
HaMOTaHHBIX W3JICITHH,

PaccunTLIBATL APAMETPbI TEXHONOTHYECKOTO MpoLecea Ha | 1, N-dres + KonTtponsHas padora/Km-5. Tecr 5.

OCHOBC aHa/IM3a @HSHKO-XHMH‘I@CKI/IQ IIPOIECCOB

[TponzBoscTBO M IEpepaboTKa
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AIIEKTPOU3OJIAIIMOHHBIX IJIACTMACC U
pe3uH,

pa3buparbcs B HOPMATUBHBIX METOJUKAX pacyera u
IIPUMEHSTh UX JUJISl pELIEHMsI IOCTaBJICHHOM 3a1aun’?

Konrponbnas padora/Km-6. Tect 6.
[Ipon3BOaCTBO HEOPraHUYECKUX

CaMOCTOSITENIbHO aHAJIM3UPOBATH MOJIydeHHbIE pe3ynbTaThl, | MJ-6rk-5 JURJIEKTPUKOB, CIIIOJISTHBIE
IIPOBOAUTDH OLIEHKY JOCTOBEPHOCTH U PACCUUTHIBATh ANEKTPOU3O0JIALIMOHHBIX MaTEPHUAJIOB,
JIOBEPUTEIIbHBIE TPAHUIIBI
BBIOMPATh METO/IbI TEPEePabOTKH CHIPBS IS MOTYYCHHS KonTtponsnas padora/Km-6. Tecr 6.
33/IaHHBIX [1aPAMETPOB SIIEKTPO3OAUHORHBIX MATEPHATIOB | 1, T-lmes [Ipou3BoICTBO HEOPraHUYECKHUX
JURJIEKTPUKOB, CIIIOJISIHbIE
ANEKTPOU3OIIALIMOHHBIX MaTEPHAIIOB,
paccUuTHIBaTh MapaMeTPbl TEXHOJIOTHYECKOTO MPOoLecca Ha KonTponsHas padora/Km-7. Tect 7.
OCHOBE aHaNn3a (PU3NKO-XUMUYECKHE MPOILIECCOB V-3 [Tpou3BOICTBO CTEKIISIHHBIX U

KEPpaMHUUCCKHX SJICKTPOU3OJIAIUOHHBIX
MaTCpHUaJIOB.
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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
7 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Km-7. Tect 7. IIpon3BOACTBO CTEKISIHHBIX U KEPAMUYECKHUX IEKTPOU3O0JIALMOHHBIX
martepuanoB. (KoHTposnbHas paborta)

Dopma peanmsaruu: [Tncemennas pabota
1. Km -1 Tect 1. IIpou3BOCTBO 3JE€KTPOU3OISUOHHBIX CMOJI, JIJAKOB ¥ KOMIIAYHIOB
(KonTponbnas padbora)
2. Km-2. Tect 2. IIpon3BOACTBO BOJIOKHUCTBIX U IJICHOYHBIX 3JIEKTPOU3OIISIIMOHHBIX
marepuanoB ([IpobneMuas nexius)
3. Km-3. Tect 3. IIpou3BOACTBO 3JIEKTPOU3OJIAIIMOHHBIX JaKoTKaHel, (KonTponbHas paborta)
4. Km-4. Tect 4. I[Ipou3BOJCTBO CIOUCTHIX TUIACTUKOB, ()OJILIUPOBAHHBIX TUIJICKTPUKOB U
HaMoTaHHBIX u3nenui, (KontponpHas padora)
5. Km-5. Tect 5. [Ipou3BoACTBO 1 nepepadboTKa 3JIEKTPOU3OIAIIMOHHBIX TUIACTMACC U PE3HH,
(KonTpoapHas pabora)
6. Km-6. Tect 6. [Ipou3BOACTBO HEOPTAHUYECKUX TUAJIEKTPUKOB, CITIO/ISTHBIE
AIEKTPOU3ONIALIMOHHBIX MaTepranoB, (KonTpoiabpHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUiiokeHueM b.

4.2 IIpoMe:XyTO4YHAsI ATTECTALUSA 110 AUCHHUILIMHE
Oxsamen (Cemecmp Ne7)

CTaHJapTHBIC

Kypcosas paboma (KP) (Cemecmp Ne7)

CTaHapTHbIE TPEOOBAHUS
B numuiom BeICTaBIISETCS OLEHKA 3a 7 CEMECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Xononueri, C. JI. MeToapl UCTIBITAHUIN U TMATHOCTUKH B SJIEKTPOU3OJISIITIOHHON U KaOeTbHOM
TEXHUKE : yueOHOe ocoOHe I BY30B IO CHEIHAIBHOCTH "DIEKTPOU30IIAIIUOHHAs, KaOelbHas U
KOH/IEHCATOPHAsl TEXHUKA'" HaIlpaBJIEHUA " DIEKTPOTEXHHUKA, JIEKTPOMEXaHUKA U
anektpotexHoyorun” / C. JI. Xonoansiii, C. B. Cepebpsaaukos, M. A. boes . — M. : U3natensckuit
noMm MDU, 2009 . — 232 c. - ISBN 978-5-383-00381-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4212;

2. B.II. T'openos, C. B. I'openos, B. C. I'openos, E. A. I'puropses- "KoHcTpykuiMOHHBIE
ANEKTPOTEXHUYECKHE MaTepuaisl”, (5-e u3m., crep.), M3narensctBo: "Qupexkt-Meaua", Mocksa,
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bepnun, 2016 - (341 c.)
https://biblioclub.ru/index.php?page=book&id=445841.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. CAO "IIpomereii";

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

3. Windows / OnepanimonHas cuctema cemeiicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UHTepHeT-pecypchl, BKIOYas NMpodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HHPOPMAIIMOHHO-
CIPAaBOYHbIE CHCTEMBI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HayuHasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/
6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HanMeHOBaHUe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI TEXHOJIOTHH HN30JEINUOHHBIX MATCPHUAJTIOB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-5

KM-6

KM-7

Kwm -1 Tect 1. ITpou3BOoACTBO 37EKTPOU3OIAIIMOHHBIX CMOJI, JTJaKOB U KoMIiayHa0B (KoHTposnbpHas
pabora)

Kwm-2. Tect 2. [Ipon3BoACTBO BOJIOKHUCTBIX M IJICHOYHBIX 3JIEKTPOU3OJISIMOHHBIX MAaTEepHUaIoB
(ITpobnemuast nexims)

Kwm-3. Tect 3. IIpou3BOACTBO JEKTPOU3OIAIMOHHBIX JJakoTKaHeH, (KonTpoasHas pabora)
Kwm-4. Tect 4. [Ipon3BOACTBO CIOUCTHIX IIACTUKOB, (DOJILIMPOBAHHBIX TUIIEKTPUKOB
HaMOTaHHBIX u3nenui, (KontponpHas padora)

Kwm-5. Tect 5. [IpousBoAcTBO U nepepadboTKa dIEKTPOU3OISAIIMOHHBIX TUIACTMACC U PE3HH,
(KonTpoawpHas pabora)

Kwm-6. Tect 6. IIpon3BoACTBO HEOPTaHUYECKUX TUIEKTPUKOB, CIIIOJISIHbIE
AIIEKTPOU3OIISIIMOHHBIX MaTepuaioB, (KoHTponbHas padoTa)

Kwm-7. Tect 7. IIpon3BOACTBO CTEKISIHHBIX U KEPAMHUUECKHUX AJIEKTPOU3OISIIHOHHBIX
martepuanoB. (Kontposnbhas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
pasnena

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1
Henens 2 4 6
KM:

N
w
SN
a1
(op]
~

Pazgen nucHuIIMHbI

(e}

10 12 15

(1) Beegenue. [IponsBoacTBo
IIEKTPOU3OJIAIIMOHHBIX CMOJI, JIJAKOB U
KOMIayHJIOB

11

(1) Beenenue. [IponssoacTBo
IIEKTPOU3OJIALIUOHHBIX CMOJI, JIAKOB U +
KOMITayHJI0B

(2) TIpon3BOACTBO BOIOKHUCTBIX H
TUICHOYHBIX AJICKTPOU3OJISIIIHOHHBIX
MaTepuajoB

2.1

(2) ITpou3BOACTBO BOJIOKHUCTHIX U
TUICHOYHBIX AJIEKTPOU3ONIAIIMOHHBIX +
MaTepHaJioB

(3) IlpousBoacTBO
3JIEKTPOU3OJISIIUOHHBIX JIJAKOTKAHEH

3.1

(3) IIpousBoacTBO
AIIEKTPON3OIISIIMOHHBIX JTAKOTKaHEH

(4) TIpon3BOACTBO CIIOUCTBIX
IUTACTHKOB, (DOJIBIMPOBAHHBIX
JIMDJIEKTPUKOB U HAMOTaHHBIX M3AENUil

4.1

(4) TIpon3BOACTBO CIIOUCTHIX
IJTACTUKOB, (DOJIbTUPOBAHHBIX +
JIMAJIEKTPUKOB U HAMOTAHHBIX WU3/1eNUi

27



(5) IIpousBoacTBO U nepepadboTKa
SJICKTPOU3OJIAIMUOHHBIX IJIaCTMACC U
pe3uH

5.1

(5) IIponsBoacTBO U MIepepadoTKa
AJIEKTPOU3OJISIIMOHHBIX TIACTMACC U
pe3uH

(6) ITpon3BOACTBO HEOPTAHUUECKHUX
JUDIIEKTPUKOB, CITIOJISTHBIC
AJIEKTPOU3OJIIIIMOHHBIX MaTEPUAIOB

6.1

(6) ITpor3BOACTBO HEOPTAHUUECKHUX
JTUDJICKTPUKOB, CITIOJISTHBIC
SJICKTPOU3OJIAIIMOHHBIX MAaTCPHUAJIOB

(7) IIpou3BOACTBO CTEKIISIHHBIX U
KePaMHUYECKHX DJICKTPOU3O0JISIIUOHHBIX
MaTepHaJioB

7.1

(7) IIpou3BOACTBO CTEKJISTHHBIX U
KEePaMUYECKHX JICKTPOH30JISIIMOHHBIX
MaTepHaioB

Bec KM, %:

15

10

15

15

15

15

15
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

OCHOBBI TEXHOJIOTHH HN30JEINUOHHBIX MATCPHUAJTIOB

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIA YCIEeBAeMOCTH IO KYpPCOBOM
padore:

KM-1 kwMm-1. BeiOop 0O0bekTa ucciae10Banms

KM-2 kwMm-2. BeinonHeHue murepaTypHOro 063opa

KM-3 kM-3. Pacuer pe;kxuMOB IPOU3BOICTBO U30JIALIMOHHOTO MaTeprasa

KM-4 xm-4. 3amuTta KIIT

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunexc KM- | KM- | KM- | KM-
Howmep Pa3gen kypcoBoro mpoekTa/KypcoBoil pabOThI KM: 1 2 3 4
pasjena yp p yp p Henens 4 8 12 18
KM:
1 Br160p 00beKTa uccie10BaHus +
2 BrimonHeHune nutepatypHoro o63opa +
3 Pacuyer pesxMOB MPOU3BOACTBO U3OJSIIIMOHHOTO MaTepHana +
Y MX BIUSTHUE HA DKCIUTyaTaIl[MOHHBIC CBOHCTBA
4 Pacuer pexxuMOB TTPOU3BOJICTBO M3OJSIIMOHHOTO MaTepralia +

1 UX BJIUAHUC HA SKCITYATaAllTUOHHBIC CBOMCTBa

Bec KM, %: | 25 25 25 25
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