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MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK
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(1OJKHOCTB, y4eHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Legb ocBOeHHS] THCHMIIMHBI. L[enbi0 OCBOGHHS TUCHMIUIMHBI SIBIAETCS HU3ydeHHE (PHU3UKO-
XMMHUYECKMX MPOLIECCOB B MaTepuaiax A IOCIEAYIOLIEro MCIOJb30BaHMs IOJIyYCHHBIX 3HAHUN B
NPAaKTUYECKON eATENIbHOCTH MPHU pa3paboTKe KOHCTPYKIHUNA M TEXHOJOIMH KOMIIOHEHTOB JICKTPOHHOM

TCXHUKU.

33[[3‘11/[ AUCHHUIIIMHBI

- OBJ'Ia,Z[CHI/Ie OCHOBaMH pacucTa @HSHKO'XHMH‘I@CKI/IX XapaKTEPUCTHK MaTCpHUAIOB BHGKTPOHHOP'I
TCXHUKU ,HpI/I06pCTeHI/I€ HAaBBLIKOB IMIPUHATUA U 000CHOBaHUS KOHKPCTHBIX TEXHUYCCKUX peIJ_IeHI/If/’I npu
KOHCTPYUPOBAHUHN U pa3pa60T1<e TCXHOJIOTU aKTHUBHBIX W ITACCHBHBIX KOMIIOHCHTOB 3JICKTPOHUKH ..

®opmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHIi:

Koa u HamMeHOBaHHUe
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

ITK-4 Crocoben
y4acTBOBATh B
POEKTUPOBAHUHU
WHTETPAITBHBIX CXEM

3HaThb.

- (I)I/ISI/I‘IGCKI/IG 1 MaTEMaTHYCCKUEC MOACIIN
SIBIICHUH U mponeccoB, NPOTCKAOIHX B
MaTcpuraiax SHCKTpOHHOﬁ TCXHHUKH,
MHKPO- 1 HAHO 3JICKTPOHUKH.

YMETB:

- IPOBOAUTH TEXHOJIOTUYECKUE IIPOLIECCHI
M3TOTOBJICHUS] MAaTEPUAIIOB MIEKTPOHHOU
TEXHUKHU, MUKPO- U HAHODJIEKTPOHUKH.

ITK-3 Crocoben
y4acTBOBATh B MPOBEACHUH
TEXHOJIOTHYECKHX
MPOIIECCOB M3TOTOBIICHUS
MaTepuaioB ANEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHODJIEKTPOHUKHU

3HATh!

- CTPYKTYpPY ¥ (PU3HKO-XUMUYECKHE
CBOIICTBa MaTepHaJIOB 3JIEKTPOHHOMN
TEXHUKH.

YMETh:

- IPOBOJUTH UCCIIEIOBAHUS MaTEPUAJIOB
NIEKTPOHHON TEXHUKH, MUKPO- U
HAHO3JIEKTPOHUKHU.

[IK-3 Cniocoben
y4acTBOBATh B IIPOBEACHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBICHUSA
MaTepHaJIOB AJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHORJIEKTPOHUKHU

N -1nk-3 3HaeT 6a30BbIe
TEXHOJIOTUYECKHE MPOLIECCHI
HN3TOTOBJICHUS MaTCpPpUAJIOB

3J'IeKTp0HH0171 TCXHUKH, MUKPO-

M HAHODJICKTPOHUKHU

I1K-4 Cnocoben
y4aCTBOBATh B
POCKTHUPOBAHUHT
I/IHTel"paJ'II)HI)IX CXeM

N/I-1nk-4 Mcnons3yer
CpelCcTBa aBTOMATH3ALMH
CXEMOTEXHHYECKOTO
MMPOCKTUPOBAHUA

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
Hanotexnonorus B anektponuke (nanee — OIIOII), nanpaBnenust noaroroku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKanaBpHar.




bazupyercs Ha ypoBHE cpeHero o01mero ooOpa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaJTU(UKAMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

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

Paznenbl/Tembl =l o
I o
Ne JUCTIATUTHHBL/ (pOpMBI § % 3 KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
o< | O Jlex | JIab | II 1A aTTecTaluu
aTTecTallin 2 E Pl ke | 1k | WKKI | TK comeetpe |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE CBEIICHHSA O 13 6 2 - 2 - - - - - 9 - Ilo0zomoeKa K ayOumopHvlm 3aHAMUAM:
CTPOCHHH MaTepHaJIoB [TpopaboTka JEKIHOHHBIX MaTEePHAIIOB,
11 CTPOCHHE MaTEPHUAIIOB 13 2 - 2 - - - - - 9 - BBINOJIHEHHE U MIOATOTOBKA MAaTEPUAIIOB K

BHUIBI XUMHUYECKUX
CBsA3EH
MIPOCTPAHCTBEHHBIE
pelIeTKu
KPUCTAITUUECKHUX
BEIIIECTB 30HHAS TEOPUs
TBEPAOTO Tela

HaNHCAaHUIO pa3zelia M0 TSXHOJIOTHH MOTYUCHHUS
TUDIICKTPUICCKUX MAaTCPHATIOB

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIbKO PACUYCTHBIX BOIIPOCOB U BBHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3ananusi: CTPYKTYpbI U TEXHOJIOTHUS TIOTyUYEHUS
TUDIICKTPUIECKAX MaTepHaliOB HA OCHOBE
¢dochaToB KambIHS

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[IpopaboTka Marepuana no pasueny "OCHOBHBIE
CBEJICHUS O CTPOSHUH MaTepHaioB"”
Iloozomogka pacuemnuvix 3adanuii: Pabora
BBITIONTHAETCS 110 UHAUBHIYJIbHOMY 3aJIaHUIO.
Jli1st mpoBeieHust pacueTHBIX 3aJaHUN
MIPUMEHSIETCS CIeIYIONINe MaTepHalIb:
MaCCHBBI 3HAUEHUH TI0 DJIEKTPOTPOBOIHOCTH,
JIUJIEKTPUYECKON TPOHULIAEMOCTH.
JTUBICKTPUICCKAM TTOTEPSM H TPOOUBHOM
HATPSKEHHOCTH 3JICKTPUICCKOTO OIS
Ilodzomogxa pacuemno-zpaduueckozo
3adanusa: B paMkax pacueTHO-rpayuaecKoro
3aJJaHHs BBITIOJIHSAIOTCS PACUCTHI OCHOBHBIX
XapaKTePUCTHK UCCIICTYEMbBIX MAaTEPHAIIOB (
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YAETHHOTO 0OBEMHOTO CONPOTHUBIICHNS .
SHEPrUM AKTUBALMKU HocuTenel 3apsaa s
BBITIOJTHEHHS YEPTEXKEH BBITOIHSIOTCS
Ipe/IBapUTEIbHBIE PaCYeThl OCHOBHBIX
XapaKTEepUCTUK, KOTOPBIE YKa3bIBAIOTCS Ha
yepTexax. 3aJaHue BBITOJIHSICTCS
WHIIMBHIYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3a7laHus IPUMEHSIOTCS CIIEIYIOIINE pacyeT
SHEPTUHU aKTHBALMU HOCHUTENEH 3apsaa B
IURJICKTPUKE ( TIO0 TeMITepaTypHOH
3aBHCUMOCTH AJICKTPOIPOBOIHOCTH
MaTepHala), pacieT TeMIepaTypHOTO
KOX(QPHUIHEHTA AMIINEKTPIHIECKON
MIPOHHUIIAEMOCTH B 3aJJaHHOM TEMIIEPATypPHOM
MHTEpBaJIE. PacUeT JUINEKTPUUECKHX MOTEPh B
3aJ]aHHOM TeMIIepaTypHOM MHTEpBaje
3Ha4YeHUH, pacyeT MPOoOUBHON HANPSAKEHHOCTH
ANIEKTPUUECKOT0 NMOJIs ( [0 33JaHHOMY MacCUBY
9KCTIEPUMEHTAIHLHBIX 3HAYECHUI)

Ilodzomoska Kypcosozo npoexma: Kypcosoii
TIPOEKT BHITIONHSACTCS 110 HHAUBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeN PaOOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTEIILHYIO 3aITHUCKY C pacueTaMy U
rpaduyeckyo 4acTb. B 3aanue BXoaUT pacuer
CIIEIYIOLIMX [TOKA3aTelNel: JHEPIuU aKTUBALIUT
HOCUTEJIEH 3apsia AJIsl yKa3aHHBIX
JIMAJIEKTPUYECKUX MaTePHANIOB (3 JMAJIEKTPUKH
Ha OCHOBE (ochaTOB KaIbIHs).
TUBIICKTPUIECKOM MPOHUIIAEMOCTH, TAHTEHCA
yIiIa IM3JIEeKTPUYECKUX OTePh, TIPOOUBHON
HAaIpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS )
I'padmueckast yacTb npoeKTa MPUBOIATCS
TEMIIEpaTypHbIE 3aBUCHMOCTH
JIEKTPOIPOBOIHOCTH, TUIEKTPHIECKON
MPOHHUIIAEMOCTH, U TaHIeHCa yria
JIAJIEKTPUYECKUX TTOTEPh

Iloozomoexa domawnezo 3adanus:
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[MoxroToBka goMaImrHero 3aJaHus HalpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIA€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
"OCHOBHBIE CBEJIEHHsI O CTPOCHUH MaTepHajoB"
MaTepuainy. JlomoJHUTENbHO CTYICHTY
HE0OX0AMMO M3Y4YHUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BBITIOTHEHUSI TOTOOHBIX 33 JaHHH.
[IpoBepka goMaIIHETO 3aJaHHUS IPOBOIUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Ilo020moeKa K KOHmMPOIbHOU padome:
Uzyuenne maTepuanos mo paznery OCHOBHEIC
CBEJICHHUS O CTPOCHUH MaTEPHAIIOB U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilodzomogka K npaKmuuecKum 3aHAMUAM:
Nzyyenne matepuana no pazaeny "OCHOBHbIE
CBEJICHUS O CTPOSHUH MaTepHaioB" MOArOTOBKA
K BBITIOJIHEHUIO 3aJJaHUH Ha MPAKTUYECKUX
3aHATUAX

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"OCHOBHBIE CBEJICHUSI O CTPOEHUH MaTepHaioB"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "OCHOBHBIE CBEJICHUS O CTPOSHUH
MaTepuaioB". CTyieHTHl HEOOXOAUMO
MIOBTOPUTH TEOPETUIECKHUH MaTepHa,
pa3o0paTs NpUMEpPHI PEIICHUS AaHATOTHYHBIX
3a7a4. MPOBECTH PACUYETHI 110 BAPHAHTY 3aJaHUS
U clleNaTh BEIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIINE YIPAKHEHUS:
H3yuenue mamepuanog 1umepamypHoix
UCHIOUHUKOB:

[1], 9=16
[3], 21=38
[5], 5-25
[6], 53-56. 166-167, 251-267

DU3NKO-XUMHUYECKHE

13

Iloozomoeka pacuemno-zpadmuecxozo
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CBOMCTBA
TRJICKTPUIECKUX
MaTepHaIoB

2.1

30HHas TeOpUU=4
TBEPAOTO Tea.
OO6MeHHOE
B3aUMOJICHCTBHE.
OcobennocT
JIUAJICKTPUICCKUX
MaTepHaJIoB.
BnaxknoctHBIC B
TENIOBBIE CBOMCTBA
TIDJICKTPUKOB.
BosnelictBun Ha
MaTepHalbl U3ITyICHUH
BBICOKOM PHEPTHUH.
Peaknynu
TIOJIMMEPH3AIUH U
MOJUKOHICHCALIMH.
CBoiicTBa NOJTMMEPHBIX
MaTepHaJIOB MPH
peaxmn
MTOJTUMEPHU3AIIH U
IMOJUKOHEHCALINH.
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3adanua: B paMkax pacueTHO-TpaUIecKoro
3a7[aHUsI BBITIOTHACTCS YEPTEKH MO
TEMIIEPaTYPHBIM 3aBUCHMOCTSIM XapaKTEPUCTUK
MarepuaiioB. J{Jis BHIIOIHEHUS YepTexKen
BBITIOJTHSAIOTCS NIPE/IBAPUTEIIbHBIC PACUETHI
OCHOBHBIX XapaKTepUCTHUK, KOTOPbIE
yKa3bIBaIOTCs Ha YepTexax (rpaduxax).
3ajaHue BBINOJIHSACTCS HHAMBUAYAIBHO MO
BapuaHTaM. B kauecTBe TeM 3aiaHuA
MPUMEHSIOTCS cienytomue: Pacuer ¢usuxo-
XMMHYECKOH XapKTPUCTHKH MaTepuaia u
BBITIOJTHEHHE TPA(UKOB IO 3aBUCUMOCTH
paccUnTaHHOH XapaKTEPUCTUKU OT
TEMIIePaTypHl.

Ilodzomoska Kypcosozo npoexma: Kypcosoii
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJTbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunuTaTh OCHOBHBIE ITOKa3aTelld paboThI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuienue. KypcoBoii npoekT npenycmarpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3ananue BxoauT pacuer
CJIEAYIONINX XapaKTePUCTHK: YHEPTHU
aKTHBAIlMH HOCHUTENEH 3apsiaa B
JIM3IIEKTPUKaX. INJIEKTPUIECKUX TIOTEPb.
MIPOOHUBHON HANPSKEHHOCTH IEKTPHUECKOTO
oJIst

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJI'OTOBKa METOJMYECKUX MaTEpUaJIOB 110
pacueTy pU3UKO-XUMHUYECKUX XapaKTePUCTHK
NIEKTPOTEXHUIECKUX MATEPHAJIOB
Ilodzomogexa kypcosou padomuwi: Kypcopas
pabora npezacTaBieHa B BU€ KPYIHOH 3a/1auu
10 y4eOHOMY KeliCy, OXBaThIBaIOIIEH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEeKTHOTo pemenus. [Ipumep
3amaHus: Pacder pu3uKO-XHUMHUYECKUX
XapaKTECPUCTUK TUDJICKTPUICCKUX MATCPHUAJIOB.
Camocmoamenvroe usyueHue
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meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"DU3NKO-XUMHUECKHE CBOMCTBA
JIUDJIEKTPUYECKUX MaTepuasoB"

Iloozomoeka K mekywiemy KOHMpPOJio:
[ToBTOpEeHne Matepuana no pasaeny "OU3uko-
XUMHUUYECKHE CBONCTBA IUINIEKTPUIECKUX
MaTepHuaaos"

Iloozomosxa oomawnezo 3a0anus.:
[ToxroToBka gOMaITHETo 3aaHHUS HaIpaBIeHa
Ha OTPabOTKy YMEHUH pemieHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHne
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3iese
"DOU3NKO-XUMHUYECKHE CBOMCTBA
JIUDJIEKTPUYECKUX MaTepuajoB" MaTepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
H3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus POBOJIUTCS 110
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzyuenne maTepuainos 1o pazaerny duznko-
XAUMHUYECKHE CBOHCTBA TMAICKTPHUSCKUX
MaTepHaJIOB U TIOATOTOBKA K KOHTPOJIBHOH
pabote

IloozomosKka K npakmuyueckum 3auamusim:
Wzyuenne maTepuana no pasgeny "dusuko-
XUMHUYECKHE CBOMCTBA IUINIEKTPUIECKUX
MaTepHaJIoB" TOATOTOBKA K BBIIIOJIHEHUIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
Iloozomoska pacuemmnoix 3adanuii: 3ananus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "®u3NKO-XUMHYECKHE CBOIICTBA
JURIIEKTpUYecKUX MaTepuanos". CTyaeHTbI
HE00XOIUMO TOBTOPUTH TCOPETUICCKHUI
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33]]a4. IPOBECTH PacyeThl M0
BapUaHTY 3aJ[aHMsI U CJIeNIaTh BHIBOJBL. B
KauecTBe 3aJaHMsI HCIIOJIb3YIOTCS CIIEIYIOIIHE
YOpaKHEHUSI:
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H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[1], 73-87
[3], 225-237
[5], 25-41
[6], 64-66 235-=237
[7], 5-10
[8], 7-10
[9], 34-45

DOHU3UKO-XUMUISCKIE
CBOICTBa
TIOJTYTIPOBOTHIKOBBIX
MaTepHaJioB

13

3.1

CoOCTBEHHBIE U
MIpUMECHbIE
MOJIyIPOBOIHUKH.
MexaHU3MBl paccesHus
Y TIOJIBUKHOCTh
HOcuTeNel 3apsaaa .
TemneparypHas
3aBUCUMOCTh
MPOBOAUMOCTH
MOJIyIPOBOJIHUKOB.
Onruyeckue ,
(hOTOIEKTPUYECKHUE H
TEPMOSJIEKTPUUECKUE
siBiieHust. Gu3uko-
XUMHUYECKHE MPOLIECCHI
pu 06paboTke

13

Iloozomogka pacuemno-zpaguuecxkozo
3adanua: B pamkax pacdeTHO-TpadHIECKOTO
3a7aHusI BBITIOTHAIOTCS NPeIBapUTEIbHBIC
pacdeTsl OCHOBHBIX (PH3MKO- XUMHIECKUX
XapaKTEePUCTUK MaTEPHAIOB . 3aJaHue
BBITIOTHACTCS HHANBUAYAJIBHO 110 BapuaHTaM B
Ka4yecTBE TeM 3aJaHUS IPUMEHSIIOTCS
clieyronye: pacueT HU3UKO-XUMUUECKUX
XapaKTepUCTUK MOTYIPOBOTHUKOBBIX
MaTepHasoB ( SHEPTHM aKTUBAIUU IPUMECH,
KOHIIEHTPAIIUH U NOJBIKHOCTH HOCUTENEH
3apsi/a, TOJIOKEHHUs ypoBHS DepMu U T.11.)
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATHLHOMY
3agaHuio. B pamMkax paboTsl HEOOX0ANMO
paccunuTaTh OCHOBHBIE ITOKa3aTesn paboThI
00opynoBaHusl, BHIOPaTh ONTHMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIHCKY C pacuyeTaMu
rpaduyeckyo 4acTb. B 3aanue BXoauT pacuer

MOJTYTIPOBOTHIKOBBIX CJIEIYIOLINX MTOKa3aTeNeH: JHEPIUN aKTUBALUU
MaTepHaJIoB U TIPU JIOHOPHBIX U aKIENTOPHBIX ITpUMecei ( 1Mo
(hopMupoBaHUU TeMIepaTypHBIM 3aBUCUMOCTSIM
AKTUBHBIX U ITACCUBHBIX INEKTPONPOBOJHOCTH NOIYIPOBOJHUKOBBIX
KOMIIOHEHTOB MaTepualoB), ojoxxeHne yposus depmu npu
.AKTUBHBIE U MOJYIPOBOJHUKOBOTO MaTepuaa, MI0THOCTH
MacCHUBHBIE 9HEPreTUYECKUX COCTOSHUN B BaJICHTHOW 30HE
KOMIIOHEHTBI U 30HE POBOAMMOCTH 33JaHHON CTENEHH
JNEKTPOHUKH,, UX JIETUPOBAHUS
(YHKIMOHAJIbHBIE Iloozomoexa domauinezo 3adanua:
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XapaKTEPUCTUKH

IToaroroBka KOMaIIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIIA€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
"®U3NKO-XUMUYECKUE CBOHCTBA
MOJIYIIPOBOTHUKOBBIX MaTepHajoB" .
JIONOTHUTENBEHO CTYIeHTY HE00X0IMMO
U3Y4YUTH JIUTEPATYPy U pa3odparh NpUMepsI
BEITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJAUTCS MO
MIPE/CTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilo020mo6Ka K ayoumopHnovim 3aHAmusam:
ITpopaboTka neKnny, BEIOIHEHUE U
MOJTOTOBKA METOJMIECKUX MaTEepHaJIOB IO
pacueTy XapaKTepPUCTHK IOJIyTIPOBOAHUKOBBIX
naTepHuajoB

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: 3ydenne
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"®U3NKO-XUMUYECKHE CBOHCTBA
MOJTYTPOBOJHUKOBBIX MaTepraaoB"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "®uU3NKO-XUMHYECKHE CBOIICTBA
[I0JIyIPOBOIHUKOBBIX MaTepuanoB". CTy1eHTHI
HE00X0IUMO OBTOPUTH TEOPETUIECKUN
Marepuall, pa3odparh pUMephI PEIIeHHs
AQHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACcUeTHI 110
BapHaHTY 3aJaHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3aJaHUS HCIIONIB3YIOTCA CIEAYIOIIHe
ynpaxseHus: Pacdyer mimoTHocTH
SHEPreTUYECKUX COCTOSTHUH B BAJICHTHOH 30HE
U 30HE IPOBOAMMOCTH, pacueT SHEPruu
aKTUBAIMK JOHOPOB U aKLENTOPOB
Ilodzomogexa kypcosou padomuwi: Kypcopas
pabora npezacTaBieHa B BU€ KPYITHOU 3a/1auu
10 y4eOHOMY KeliCy, OXBaThIBaIOIIEH
HECKOJIFKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa MIPOEKTHOTo perreHus. [Ipumep
3agaans: TexHonorus u pacueT PrU3nKo-
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XMMHYECKHX XapaKTEPUCTHUK 3a/laHHBIX
MOJTYTPOBOJHUKOBBIX MAaTEPHAIIOB
Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
W3y4yenue marepuana o paszaeny "®uzuko-
XMMHUUYECKHE CBOMCTBA MOIYIIPOBOIHUKOBBIX
MaTepuaioB" MOJAr0TOBKA K BHIIOJHEHHIO
3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
Ilo020mo6Ka K KOHMPOILHOU padome:
N3yuenue MaTepuainos no pasneiny Ou3uko-
XMMHYECKHE CBOMCTBA MOTYIIPOBOIHUKOBBIX
MaTepraoB U MOJAr0TOBKA K KOHTPOJIbHON
pabote

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpEeHne Marepuana no pasaeny "OU3UKo-
XHUMHUUYECKUE CBOMCTBA MOJIYIIPOBOJHUKOBBIX
MarepuanoB"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 198-228
[2], 7-25
[3], 90 -131
[10], 210 -225
[11], 43-65

ITonynpoBoAHUKOBBIE
XHMHYECKUE
COEIMHEHUS, CTPYKTYpa
M CBOMCTBa

13

4.1

Kapbung xpemuus, ero
CBOWCTBA
ITonynpoBoAHUKOBBIE
COCTUHEHUS THIIa
AIIIBV. CtpykTtypa,
(PU3NKO-XUMHYECKHE U
JIEKTPUUECKUE
CBOMCTBA.
[TomynpoBogHUKOBEIE
COEIUHEHUS THUIA
AIIBVI. Ctpoenue u
XMMHUYECKas CBsI3b, UX

13

Ilod20moeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3a/1aHusl BBIOJIHIETCS PacuyeT XapaKTepUCTUK
3aJJaHHOTO MaTepHalia M BHIMOJIHEHHE IPapUKOB
10 XapaKTepUCTUKaM 3aJJaHHOTO MaTepHana.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
XapaKTePUCTHK 3aJaHHOTO MaTepuaa.
3a/iaHne BHIMOTHIETCS UHIUBUAYATBHO IO
BapuaHTaM. B kauecTBe TeM 3aiaHus
MIPUMEHSIIOTCS CIEAYIOLIUE: TEMIIepaTypHbIe
3aBUCUMOCTH 3JIEKTPOIIPOBOAHOCTH,
KOHLEHTpALMU HOCUTENEH 3apsaja u
MOJIBI>KHOCTU HOCHUTENEH 3apsa.
IloozomoeKka K ayoumopHsim 3aHamusam:
[TpopaboTka JEeKIH, BHITIOJHEHUE H
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(PU3UKO-XIMHYECKIE
XapaKTePUCTUKH.

MOATOTOBKA K pacYETHBIM padoTaM 10
XapaKTepUCTUKaM MaTepHaoB .

Ilooz0mogka pacuemuyix 3adanuii: 3a1anus
OpPHEHTHPOBAHBI Ha PEIICHHU MHUHU3a/1a4 110
pazzgeny "IlomynpoBOAHUKOBBIE XUMHUYECKHE
COEMHEHUs, CTPYKTYypa U cBOMCTBa".
CTyIeHThl He0OXOJMMO MOBTOPUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEI
pELICHUS aHATIOTUYHBIX 331a4. IPOBECTH
pacdeTsl 10 BapHaHTy 3aAaHUs U CACIATh
BBIBOJIBI. B kauecTBe 3aJaHNS HCIIONIB3YIOTCS
cIeAyronye yipaxHenus: Pacuer ¢usmko-
XUMHYECKHX XapaKTEPUCTHK
MOJTYTPOBOJHUKOBBIX XUMHIECKUX COCTMHEHUH
Iloozomogeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHSETCS 110 UHIUBHIYJILHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIC XapaKTEPUCTUKU
HCCIIEAYEMOTO MOJIyTIPOBOHUKOBOTO
Marepuana .. KypcoBoil mpoekt
IpeycMaTpUBaET MOSCHUTEIBHYIO 3aIHCKY C
pacderamu u rpadudeckyto yacte. B 3aganue
BXOJIUT PAcUeT CIEAYIONINX ITOKa3aTeIeH:
SHEPTHH aKTHBALMHU JIOHOPHBIX U aKIENTOPHBIX
[IpUMECEH. IPU 3aJJaHHOW CTENEHU
JIETUPOBaHMS MOJIYIIPOBOIHIKOBOTO MaTepHaIa.
Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"TTomyIpOBOTHUKOBBIE XUMHUYIECKHE
COEIMHEHUS, CTPYKTypa U CBOHCTBA"
Ilooz0mogka domauinezo 3adanusn:
[ToaroroBka goMaIiHero 3a1aHNS HAIIPaBIeHa
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHANBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"TTomynpoBOJHUKOBBIE XMMUYECKHE
COEIUHEHUs, CTPYKTYpa U CBOHCTBA"
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HE00X0IMMO U3YyYUTh JUTEPATYPy U pazo0pars
IIPUMEPHI BBIIOIHEHUS TOT00HBIX 33 JaHHH.
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ITpoBepka gOMaIIHETO 33aAaHUs IPOBOANTCS TI0
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenne maTepHaoB Mo pas3ieny
[MoaynpoBOTHUKOBBIE XUMUYECKHE
COEMHEHUs, CTPYKTYpa U CBOUCTBA U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Ilodzomogxa Kypcosou padomuwi: Kypcopas
paboTa npeAcTaBIeHa B BUAE KPYITHOHN 3a1a9u
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenHus. [Ipumep
3amaHust: PacueT QU3HKO-XMMHUYECKIX
XapaKTEePUCTHUK 3aJJaHHBIX MOJTYIPOBOIHHKOBBIX
XUMHYECKHUX COCTUHECHUHN

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
W3yueHnue matepuana no pasueny
"TTomynpOBOTHUKOBBIE XMMHUYIECKHE
COEMHEHUS, CTPYKTypa U cBOHCTBA"
MIOJITOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"ITonynpoBOAHUKOBBIE XUMUYECKUE
COEIMHEHUS, CTPYKTypa U CBOHCTBA"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 257 -286
[2], 181 =188

DU3NKO-XUMHUUECKHUE
CBOMCTBA
IIPOBOJTHUKOBBIX
MaTepUajIoB

13

5.1

duznyecKue npoLecchl
B MIPOBOJHHUKAX U UX
cBolicTBa. du3nueckas
pupoaa
JJIEKTPONPOBOIHOCTH

13

Ilooz0mogka Kypcosozo npoekma: Kypcosoii
MPOEKT BBIIOJIHSETCS 110 UHIUBHIYILHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccuuTaTh OCHOBHBIE XapaKTEPHCTHKH
nccIeyeMbIX TPOBOJHUKOBBIX MaTEPHAIIOB .
KypcoBoii mpoexT npexycmarpuBaet
MOSICHUTEIBHYIO 3aITHCKY C pacueTaMy 1
rpaduyeckyio 4acTb. B 3ananue BxoauT pacuer
CIIEIYIOUINX TTOKa3aTelNeil: TeMnepaTypHas
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METaIIOB.
TemneparypHas
3aBHCUMOCTh
YI€IBHOTO
CONPOTHUBIICHUH
METaJUIMYECKUX
MIPOBOIHUKOB. PU3UKO-
XMMHYECKHE CBOUCTBA
METaITHIECKUX
CIIABOB.
ConpoTuBieHue
TOHKHX METaJUTMUECKIX
IUICHOK, Pa3MEepHBIC
3¢ dexTer. MaTtepuaist
BBICOKOH
MIPOBOIUMOCTH.
CaepxnpoBosine
MaTepHaJbl U UX
CBOMCTBA.
KomnozuimonHsie
IIPOBOHUKOBBIC
MaTepuasl, UX
(PU3UKO-XUMUYECKHUE
XapaKTEePUCTHKH.
TexHonorus
(dbopmupoBaHust
MPOBOIAIINX
KOMITO3UITHOHHBIX
CTPYKTYp. PU3uKo-
XMMHUYECKHUE CBOMCTBA
KOMIIO3ULIUI Ha
OpraHUyYecKor 1
HEOpraHU4YeCcKon
ces3ke. [Tpubops! Ha
OCHOBE
MPOBOJHUKOBBIX
MaTepHaoB, UX
AIIEKTPUYECKHE
XapaKTePUCTHKH.

3aBUCHMOCTb yJEIBHOTO 00BEMHOTO
COIIPOTHBJICHHS IIPOBOJHUKOBOTO MaTepHana,
pacueT TemreparypHoro ko3dduiueHra
COTPOTHUBJIEHMUS, , pacueT TEIIONPOBOAHOCTH
IIPOBOJHMKOBOTO MaTepuala 1 TeMIepaTypHoi
3aBHCUMOCTH TEILIONPOBOJAHOCTH C
HCTIONb30BaHUEM 3akoHa Bunemana-dpanna-
Jlopenna.

Ilo020mo6Ka K ayOumopHovim 3aHAmuAM:
ITpopaboTka IeKInH, BEIOTHEHHUE U
MOATOTOBKA K MPOBEICHNIO PACYETOB MO
XapaKTepUCTUKaM MPOBOJIHIKOBBIX MaTE€PHaIOB
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOHU 3a/1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapHaHTa IIPOEKTHOro pereHus. [Ipumep
3aganust: Pacuer oCHOBHBIX H3HKO-
XMMHUYECKHX XapaKTepUCTHK 3aJJaHHbIX
IIPOBOIHMKOBBIX MaTE€PHUAJIOB.

Iloozomoeka pacuemmnvix 3ad0anuii: 3agaHus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "®uU3NKO-XUMHUYECKHE CBOIICTBA
[IPOBOAHUKOBBIX MaTepHasioB". CTyA€HTbI
HEO0OX0AMMO ITOBTOPUTH TEOPETUUECKHUN
Marepuall, pa3odparh pUMephI PeIIeHHs
AQHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACcUeTHI 110
BapHaHTY 3aJaHUS U CAETaTh BEIBOABI. B
Ka4yecTBE 3aJaHUS HCIIONIB3YIOTCA CIEAYIOIIHe
YIpaXHEHHS: pacyeT TeMIIepaTypHOU
3aBHCUMOCTH yIE€IbHOTO0 00BEMHOTO
COIIPOTHUBIICHHS TIPOBOTHUKOBOTO MaTepHana.
pacder TemrepaTypHoro KosppuirueHTa
YZIeJIBHOTO 00BEMHOTO COTTPOTHBIICHHS.
Ilodzomogka K mexkyuiemy KOHmMpOiio:
INoBTOpenue maTepuana no pasaeny "dusuko-
XMMHYECKHE CBONCTBA MPOBOHUKOBBIX
MarepuanoB"

Iodzomoska pacuemno-zpaguueckozo
3adanusa: B paMKax pacueTHO-Tpad)uIecKoro
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3a[JaHHS BBITIOJHACTCS PACcYeT XapaKTEPHUCTHK
MIPOBOTHIKOBOTO MaTepralia M MPUBOAIATCS
rpaduKu, WLTIOCTPUPYIOIINE TEMIICPATYPHBIC
3aBHCUMOCTH YJICIBHOTO0 00BEMHOTO
COTNPOTHUBJICHHUS U TETLIOMPOBOIHOCTH.
3a/aHue BHIMONHIETCS HHAUBUAYAIBHO MO
BapuaHTaM. B kauecTBe TeMm 3aiaHus
MIPUMEHSIIOTCS CIEAYIOIE:

Iloozomosxa oomawnezo 3a0anus.:
[ToxroToBka gOMaITHETo 3aaHHUS HaIpaBIeHa
Ha OTPabOTKy YMEHUI perieHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHne
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"DOU3NKO-XUMHUYECKHE CBOMCTBA
IIPOBOJTHMKOBBIX MaTepHajoB" MaTepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
H3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBIMOJIHEH U TOTOOHBIX 3aaHuil. [IpoBepka
JIOMAIIIHETO 3aJJaHus POBOJIUTCS 110
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzyuenne maTepuainos 1o pazaerny duznko-
XAMHUYECKHE CBOHCTBA MPOBOTHUKOBEIX
MaTepHaJIOB U TIOATOTOBKA K KOHTPOJIBHOH
pabote

IloozomosKka K npakmuyueckum 3auamusim:
Wzyuenne maTepuana no pasgeny "dusuko-
XUMHUYECKHE CBOMCTBA MPOBOTHUKOBBIX
MaTepHaJIoB" TOATOTOBKA K BBIIIOJIHEHUIO
3a/laHui Ha MMPAKTUIECKUX 3aHATUIX
Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJHUTEIBLHOTO MaTepHaa o pasaeny
"DOU3NKO-XUMHUYECKHE CBOMCTBA
MIPOBOHUKOBBIX MaTepHuasoB"

H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[4], 68- 84
[5], 74-100
[6], 191-192
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[10], 15 -27

6 6.MeTtanmuaeckne 13 9 Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
CIUTaBBI, (PU3UKO- W3ydeHue u aHaJIU3 pacuE€THBIX COOTHOLIEHUH ,
XMMHUYECKHE CBOMCTBA TIO3BOJISIOIIUX TTPOBOJUTH PacyeThl
6.1 6.Merauinueckue 13 9 (M3UKO=XUMHYECKUX XapaKTEPHUCTHK
CIIaBbl, (PU3UKO- METaTMYECKUX CIIJIaBOB.
XUMHUYECKHE CBOMCTBA Camocmosamenvnoe usyuenue
CrnaBbl BBICOKOTO meopemuueckoz0 mamepuana: Visyuenue
CONPOTHUBIICHHUS, UX 0COOEHHOCTEW METAJUIMYECKHX CILIABOB.
(PU3UKO-XUMUYECKHUE M3MEHEHHE COTNPOTHUBIICHUS CIUIaBa B
XapaKTePUCTHKHU. 3aBUCHMOCTH OT COJIEPIKAHHS UCXOIHBIX
MaHraHuH, KOMITOHEHTOB. H3MEHEHHUE Y IeIbHOTO
KOHCTaHTaH, COIPOTHUBIICHHS B 3aBUCUMOCTH OT (PH3HKO-
XPOMOHHUKEIICBBIC XUMHUUYECKHX XapaKTEPUCTHUK JIETUPYIOLIETO
CILIaBbI (HUXPOMBI). kommonenTa .[Tpasuio JIutHae Mo U3MEeHEHUIO
CBepXmpoBosIIre YIEJIBHOTO CONMPOTUBIICHHUS HCXOAHOU
craBbl. duzuko- METaLTMYECKOH MaTpHUIIbl B 3aBUCUMOCTH OT
XHMHUUYECKHE CBOMCTBA XapaKTepUCTHUK JIETUPYIOIIETro dIeMEeHTa
CBEPXIPOBOJISIINX H3yuenue mamepuanog 1umepamypnoix
criaBoB.  CriiaBel UCIOYHUKOB:
TYTOTLJIABKUX [3], 101=120
METAIJIOB, UX (PU3UKO- [5], 118-130
XUMHUUYECKHE
XapaKTEePUCTHKHU.
CrienuabHbIe CILIaBbI,
MPUMEHSEMBbIC TIPH
nmaiike, ux
XapaKTEePUCTHKHU.
[IpuGops! Ha OCHOBE
MPOBOIHUKOBBIX
MaTepuaoB, UX
ANEKTPUYECKUE
XapaKTEePUCTHKH.
7 DU3NKO-XUMUIECKUE 12.7 7.7 Iloozomoexa pacuemusvix 3adanuii: VIzyuenue
CBOWCTBA MAarHUTHBIX Y aHAJIM3 PAaCYETHBIX COOTHOIICHHH ,
MaTepHaJIoB TIO3BOJISIOIIUX TTPOBOJIUTH PacyeThl
7.1 DU3UKO-XUMHUUECKUE 12.7 7.7 (M3UKO=XMMHYECKUX XapaKTEPHUCTHK
XapaKTEPUCTUKU MAarHUTHBIX MaT€pPHAaJIOB U AJIEMEHTOB
MarHUTHBIX KOHCTPYKIUH C UX UCIIOJIIE30BAaHHUEM.
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Camocmosamenbhoe uszyuenue

MaTepHasosB.
MarneTtnsm
MUKPOYACTHII.
MarHuTHbIII MOMEHT
31eKTpoHa. MarueTusm
oboouex
MHOT'0JIEKTPOHHOTO
aToMa. JluamarHeTusm
Y IapaMarHeTU3M.
Knaccuueckas reopun
rnapamMarHeTu3ma,
KBaHTOBasl TEOPUS
rnapamMarHeTu3Ma.
DeppoMarHeTusM.
JloMeHHas cTpyKTypa
MarHUTHBIX
MaTepHaJIoB.
AnTudeppoMarueTum
( obOmrast
XapaKTepUCTHKA) .
DeppuMarHeTu3M.
OOMeHHOE
B3aUMO/IEHCTBHUE B
(deppuMarHeTHKax,
XapaKTePUCTUKU
(heppHUMarHeTHKOB.
MarnuTtomsrkue u
MarHUTOTBEPIbIE
MaTepHabl UX
NIEKTPUYECKHE

meopemuuecKozo wamepuaia. I/I3yqu1/Ie
coCTaBa U (bPI3I/IKO-XI/IMI/I‘-IeCKI/IX XapaKTCPUCTUK
MAarouTOMSAIrkux 1 MarHuTOTBEPAbIX

MaTepualioB.
H3yuenue mamepuanos 1umepamypHsix

UCHOUYHUKO6:

[1], 257-281
[5], 132=143
[11], 140-156

XapaKTEPUCTHKH
DK3aMeH

36.3

2.8

33.5

17

14

335

Kypcogas padora (KP)

Bcero 3a ceMmecTp

144.0

14

14

14

2.8

61.7

95.2

Hroro 3a cemectp

144.0

14

14

14

4

2.8

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuyanbHble KOHCYIbTAlMU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam

18




muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosHble ceedenus 0 cmpoenuy Mamepuailos

1.1. cTrpoeHune MaTepuanoB BUbl XUMHUUECKHUX CBA3EH IPOCTPAHCTBEHHbBIE PEIIETKU
KPUCTAJUIMYECKUX BEILECTB 30HHASA TEOPHUS TBEPIOIO Tela

Yactuupl, U3 KOTOPBIX IOCTPOEHBI BCE BEIIECTBA. ATOMBI, MOJEKYJIbl IOJOXKHUTEIbHbIE U
OTpULaTeNIbHbIe HMOHBL. BuUIbl XUMHYECKOW CBs3M. XHUMHUYECKHE CBSI3M U UX OCOOEHHOCTH.
[TpocTpaHCTBEHHBIE PEHIETKH KPUCTAUIMYECKUX cUCTEM. JleeKThl B CTPOGHUHM KPUCTAUTMYECKHX
TeJ. DJIEMEHThI 30HHOW TEOPUU TBEPJOTO TEIA..

2. DusuKo-xumuyeckue ceoucmea ()uaﬂekmpuueCKux mamepuailos

2.1. 3onHas Teopur=s TBepAoro tenaa. OomMeHHoe B3aumoericteue. OcoOCHHOCTH
JABJIEKTPUUYECKUX MAaTEPUAIOB. BIaXXHOCTHBIE U TEIUIOBBIE CBOMCTBA IMUAJIEKTPUKOB. Bo3nelicTBun
Ha MaTepuaibl U31y4YCHHUI BBICOKOW dHEepruu. Peakiym noinumepusanuy U MOJIMKOHICHCAIlUH.
CBoiicTBa OJIMMEPHBIX MATEPUAJIOB MPU PEAKIIMH MOTUMEPHU3ALNU U TTOJTMKOHACHCAINH.

OCHOBHBIE TIOJIOKEHUS 30HOM Teopum TBepaoro Ttena. OOMEHHOE B3aMMOJICHCTBHE.
OHepreruyeckue 30HbL. OCOOEHHOCTH AMPIEKTPUYECKUX MaTEpHUAIOB. BIAXKHOCTHBIE CBOWCTBA
JIUAJIEKTPUKOB. TeruioBele CBOMCTBA AMAICKTPUKOB. XUMHYECKHE CBOWCTBA JUAJIEKTPUKOB IPU
BO3JICUCTBUM HA HUX M3JIy4EHHWH BBICOKOM DJHeprum. Peakuum mnoaumepusanuu W
nonukoHAeHcauuu. OCOOEHHOCTH CBOMCTB CHHTE3UPYEMBIX MOJTUMEPHBIX MAaTEPUAJIOB..

3. Qusuko-xumuyeckue ceoucmaed nOJZVnDOGOOHMKOGle mamepuaios

3.1. CoOGcTBEHHBIE U IPUMECHBIE TTOTYNIPOBOJHUKNA. MeXaHU3MBI paccesHUS U MOJBUKHOCTh
HOCHUTEJIEH 3apsiia . TemmnepaTypHas 3aBUCUMOCTh ITPOBOJIMMOCTH TOJYIPOBOJHUKOB. ONITHYECKIE
, boTo3nekTprUeckue U TepMOdJIEKTpHUIEcKHe sBIeHUs. DU3NKO-XUMUYECKHE MPOLIECCHI IPU
00paboTKe OTYIPOBOJHUKOBBIX MAaTEPUAIOB U TIPU (POPMUPOBAHUH aKTUBHBIX U TTACCHBHBIX
KOMIIOHEHTOB .AKTHUBHBIE M TACCUBHBIE KOMIIOHEHTHI JIEKTPOHUKH,, UX (DYHKIIMOHAILHBIE
XapaKTEePUCTUKU

CoOCTBeHHBIE M MPUMECHBIE TOTYMPOBOAHUKUA. OCHOBHBIE U HEOCHOBHBIE HOCHTENH 3apsja.
TemneparypHass 3aBUCUMOCTb KOHIIEHTpalMU HOCUTENEH 3apsana. MexaHu3Mbl paccestHus |
MOJABUKHOCTh HOCHUTENIEH 3apsj B MOJYNPOBOJHHMKAX. TemmepaTypHasi 3aBUCUMOCTb YAEIbHOU
MPOBOJIUMOCTH  TIOJYIPOBOJHUKOB.  OnTudyeckne W (POTORIEKTpUUECKHE  SIBICHUS B
MOJYTIPOBOJTHUKAX, UX 0COOCHHOCTH TepmosnexTpuueckue sneHUs U dPdext Xomra. Duznko-
XUMHUYECKHE TPOIECCHI TPH 00pabOTKe MOTYITPOBOTHUKOBBIX MaTepUaIOB U NMpU (POPMUPOBAHUU B
CTPYKTYpax AaKTHUBHBIX W TIACCUBHBIX KOMIIOHEHTOB JJICKTPOHHMKH.. AKTHUBHBIE M I1ACCUBHBIE
KOMITOHEHTHI 3JIEKTPOHUKH,, UX (PYHKIIMOHATHHBIC XapaKTEPUCTUKHU.

4. HO/ZVI’ZDOGO@HMKO@bl@ XxumudecxKue CO@OZ/IHQHM}Z, cmpyKkmypa u ceolcmea

4.1. KapOup xpemuusi, ero cBoiictsa [lonynpoBoanukossie coequHenus tuna AIIIBV.
CrpykTypa, GU3HKO-XUMHUECKUE U AIEKTpHUECcKUe cBoicTBa. [10ynpoBOAHUKOBEIE COETMHEHNUS
tuna AIIBVI. Ctpoenue u xumudeckast cBsi3b, UX U3NKO-XUMUYECKHE XapaKTEPUCTHKU.

KapOun  kpemHHs. DiekTpopH3MUECKHE CBOHCTBA  IOJUTHUIIOB  KapOWIa  KpEeMHUS.
[TonynpoBonHukoBeie coenuHeHus tuna AlIIIBV. Kpucramnnueckas cTpykTypa M XUMHYECKas
CBsA3b. (DU3MKO-XMMHUYECKHE M JJIEKTPUYECKUE CBOMCTBA. IIpuMeHeHHe IOIyNnpOBOJIHUKOBBIX
coenmHenut tuna  AIIIBV. Tsepapie pactBopsl Ha ocHOBe coenuHeHus — AlIIBV.
[TonynpoBonuukoBsle coenuHenus tuna AIIBVI. Crtpoenue m xumuueckas CBsA3b, MX (PHU3HKO-
XUMHYECKHE XaPaKTEPUCTUKH. .

20



5. Dusuxo-xumu4eckue ceoucmad I’ll?O@OOHuKOG‘le mamepuaios

5.1. ®u3nueckue Nporecch B IPOBOJHUKAX U UX CBOMcTBA. PU3nueckas npupoaa
3JIEKTPOIIPOBOAHOCTH METaJLIOB. TeMieparypHas 3aBUCUMOCTD yJI€JIbHOIO CONPOTUBIICHUN
METaJUIMYECKUX POBOAHUKOB. PUBNKO-XUMUYECKHE CBOWCTBA METAININYECKUX CIUIABOB.
ConpoTuBieHHE TOHKUX METAJUINYECKUX IUICHOK, pa3MepHble 3¢ deKThl. Marepuabl BBICOKOH
npoBoAUMOCTH. CBEpXIIPOBOASILIME MaTEpUabl U UX cBOMcTBa. Kommo3unnoHHbIe
IIPOBOJIHUKOBBIE MaTepUaJIbl, UX (PU3UKO-XUMHUUECKUE XapaKTePUCTUKU. TeXHOIOrus
(dbopMHpOBaHUS TPOBOJAINX KOMIO3UIIMOHHBIX CTPYKTYp. PU3NKO-XUMHUECKUE CBOICTBA
KOMITO3UIIMI Ha OPraHMuecKo U HeopraHuyeckoi cBs3ke. [Ipubopbl Ha OCHOBE POBOJHUKOBBIX
MaTepHaJIOB, UX NIEKTPUUECKUE XaPAKTEPUCTUKHU.

dusnueckue Mnpouecchl B MPOBOJAHUKAX U UX cBoWcTBax. OOuIMe CBElEHUS O MPOBOJHMUKAX.
®dusnueckas Ipupoaa dIEKTPOIPOBOJHOCTH METAIIOB. TeMIiepaTypHas 3aBUCHUMOCTb YAEIBHOIO
CONPOTHUBIICHUN METAITIMYECKUX NPOBOAHUKOB. (PU3MKO-XMMHYECKHE CBOMCTBA METAJIIMYECKHX
criaBoB. CONPOTHBIIEHHE TOHKMX METAJUIMYECKHX IUICHOK, pa3MepHble 3PQeKTsl. Marepuanbl
BBICOKOM NpoBOoAMMOCTH. CBepXIpoBOoJsIIME MaTepuanbl M uX cBoiictBa. KommoszunnonsHsie
IIPOBOJTHUKOBBIE MaTepuasbl. [IpoBoxsiine KOMIIO3MIIMOHHBIE MaTe€pUaibl C HCIOJIb30BAHHEM
MEJIKOAMCIIEPCHBIX ~HANOJHUTENEH, UX (U3MKO-XUMHUECKUE XapaKTepUCTUKH. TexHomnorus
(dbopMHpOBaHUS TMPOBOIAIINX KOMIIO3UITUOHHBIX CTPYKTYp, €€ 0COOeHHOCTH. DUBNKO-XUMUIECKHE
CBOMCTBA KOMIIO3ULIUH, BBIIIOJIHAEMBIX HAa OPraHUYECKOM M HEOPraHM4YECKO# cBs3ke. IlocrosHHbIE
Y IIEPEMEHHBIE KOMIIO3ULIMOHHBIE PE3UCTOPBL, UX OCHOBHBIE JIEKTPUYECKUE XaPAKTEPUCTUKH. .

6. 6. Memannuueckue cniaesl, dm3u7<0-xwvlultea<ue ceolicmed

6.1. 6.Mertammnieckue CIiaBbl, PU3UKO-XUMHUYECKHE CBOMCTBAa CIIIaBBI BEICOKOTO
CONPOTHUBIICHUS, NX (PU3UKO-XUMUYECKUE XapaKTePUCTHKH. MaHraHWH, KOHCTAaHTaH,
XPOMOHUKEJIEBBIE CIUIAaBbI (HUXPOMBI). CBEpXIPOBOASAIINE CIUIaBbl. DU3HKO-XUMUYECKHE CBOWCTBA
CBEPXMPOBOAIMX CIu1aBoB. CIulaBbl TyTOIJIABKUX METAIUIOB, UX (PU3MKO-XUMUYECKHE
xapaktepucTuky. CrieraabHble CIIJIaBbl, IPUMEHsIEMBbIE TIPH TTalKe, MX XapaKTePUCTUKH.

[TpuGops! Ha OCHOBE MPOBOIHUKOBBIX MAaTEPUAIIOB, UX JEKTPUUECKUE XapaKTEPUCTHKH.

CriaBbl  BBICOKOTO Y/ICTBHOTO COIPOTHBIICHUS, WX (U3UKO-XUMHUYECKHE XapaKTEPHCTHKH.
MaHranuH, KOHCTAaHTaH, XPOMO-HUKEJEBble CIUIaBbl (HUXpPOMBbI). CBEpXNpOBOASIIME CILUIABBI.
OU3NKO-XMMHUYECKHE CBOMCTBA CBEPXMPOBOASIIMX CIulaBoB.  CIlaBel HA OCHOBE TYTOIUIABKHX
METaJUIOB, UX (PU3MKO-XUMHUUECKUE XapaKTepUcTUKU. CrenualbHble CIIaBbl, IPUMEHSEMbIE MPU
naike, X OCHOBHBIE OCOOCHHOCTH U (DU3MKO-XUMHUYECKHE XapakTepucTHKHU. [IprOopsr Ha ocHOBe
NPOBOJHUKOBBIX MaTepuaioB ( TOCTOSHHBIE W TE€PEMEHHbIE PE3UCTOPbI, MOTEHIIMOMETPHI
,3JIEKTPHUECKUE HArPEBATEIIHN) UX XapaKTEPUCTUKH.

7. DU3uUKO-XUMUYECKUE CEOUCEA MASHUNHbIX mamepuaios

7.1. DU3NKO-XUMUYECKHE XapAKTEPUCTUKA MarHUTHBIX MAaTepraaoB. Maruetnsm
MHUKPOYaCTHIl. MarHUTHBIM MOMEHT 3JIeKTpOHA. MarueTusM 000JI0YeK MHOTO3JIEKTPOHHOTO aTOMA.
Jwnamarsetusm u napamarsetusm. Kiaccuueckas Teoprun nmapaMarHeTU3Ma, KBaHTOBAsk TEOPHUS
napamarHetusma. @eppomaraetusm. JloMeHHas CTPyKTypa MarHUTHBIX MaTepUaJIOB.
AnTtudeppomaruerusm ( obmas xapakrepuctuka) . Oeppumarnetnzm. OOMeHHOE B3aUMOJIEHCTBUE
B (peppUMarHeTUKax, XapaKTepUCTUKH (peppuMarHeTUKOB. MarHUTOMSTKAE U MarHUTOTBEP/IbIE
MaTepHabl UX JJIEKTPUUECKHE XapaKTePUCTUKHU

OO6ume cBefeHUs W (U3MKO-XMMHMUYECKHE XapaKTePUCTHUKHM MArHUTHBIX MaTepHasoB..
MarnetusMm  MUKpoyacTHl. MAarHUTHBIA ~ MOMEHT  DJIGKTpOHAa. MarHetusm  000J104eK
MHOT'03JIEKTPOHHOT0 atroMa. /[namarnetusm u napamarHetusMm. Kiaccuueckas u KBaHTOBasi TEOPHUS
napamariernzma.  @eppomarnernsMm.  JlomMeHHas  CTpyKTypa  MAarHWTHBIX  MaTe€pHaJoB.
AnTtudeppomarnerusm. OOmias xapakTepuctuka aHTudeppomaretuzma.  DeppumarHeTusm.
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OOmMeHHOe B3ammojeicTBue B (heppumardeTrkax. O01mas xapakrepuctuka GeppuMarHeTUKOB, X
0c00eHHOCTH MarHuTOMSTKHe U MarHUTOTBEP/IbIe MAaTePHAIIBI UX AIIEKTPUUYECKHE XapaKTePUCTUKU
U IPUMCHEHHUE..

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

1. 2. Pacuér pu3NKO-XUMHUUYECKUX XapPAKTEPUCTHK AUIICKTPUKOB.(24aca)

5

2. 3 ®u3NKO-XMMHUYECKHE XapaKTEPUCTUKH TTOJTyITPOBOJHUKOBBIX MaTepraloB.(24aca);
3. 4 Pacu€r xapakTepuCTHK NOJYNPOBOIHUKOBBIX coequHenuil . AI1!IBV u AIIBVI
.(2uaca).;

4. 5. ®U3UKO-XMMHUECKHE XapaKTEPUCTUKU METAJUIOB U CILUIABOB U MX pacy€T. (2yaca).
»

5.

6. ®U3NKO-XUMHUYECKHE XapAKTEPUCTUKN MAaTHUTHBIX ITPOBOJHUKOBBIX KOMITO3HIIMOHHBIX
MaTepuaios . (24aca).

6. 7.. Pacuér pU3NKO-XUMHUECKUX XaPaKTEPUCTHK MAarHUTHBIX MaTepUaIIOB. .(24aca).;

7. 1. Ctpoenue tBepabIx Ten..O0pa3oBaHie YCTOWUUBBIX HOHHBIX CTPYKTYpP Ha OCHOBE
nocrynara Marnyca. Pacyer KOOpIMHAIIMOHHBIX YMCEN 110 3HAYEHUSIM paJlyCOB AaHHOHOB U
KaTHOHOB B KPUCTAJUIAX XUMUYECKHX COCAMHEHUIL. .

3.4. Tembl 12a60paTOPHBIX padoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanuu

=

AyoumopHvie KOHCYIbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

KoncynpTanum HampaBieHbl Ha BBIMOJIHEHHE pa3[eloB KYpPCOBOTO TMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarensi). B pamMkax dYacoB Ha TPYNIOBBIE
KOHCYJbTallMM pa3OuparoTcsi Hamboyiee BaKHbIE YacTH 3aJaHuil pazgena "OCHOBHBIE
CBEJIEHUS O CTPOECHUU MaTepHaIOB"

KoncynpTanuu HampaBieHbl Ha BBINOJHEHHE pa3[eloB KYpCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarelisi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYNbTallMM pa30uparoTcss Haumbolee BaKkHbIE YacTU 3aJaHuii pasnena "Ou3nko-
XUMHUYECKHE CBOICTBA TUANEKTPUYECKUX MAaTepHaIoB"

I'pynnosvie koncyromayuu no pazoenam oucyuniunot (I'K)

Koncynpramuu npoBojsaTcs 1o pazzaeny "OCHOBHBIE CBEJIEHUS O CTPOSHUU MaTepUaoB"
OO6cyxneHue MaTepuasioB Mo Keiicam pazgena "OCHOBHBIE CBEIEHUS O CTPOCHUU
MarepuaioB"

OOcyxneHne wmartepuanoB o0 KeiicaM pazgena "OU3NKO-XMMHYECKHE CBOMCTBa
JTUAJIEKTPUYECKUX MaTepruaaoB"

OOcyxneHne wmartepuanoB 0 KeiicaMm pazgena "®OU3MKO-XMMHYECKHE CBOICTBa
MOJYTPOBOTHUKOBBIX MATEPHAIIOB"

OO6cyxnenue wmaTepuanoB Mo Kkeiicam pasaena "lIlomynpoBOJHUKOBBIE XUMHUYECKHE
COEIMHEHMS, CTPYKTYpa U CBOIcTBa"

OOcyxneHne wmartepuanioB T0 KeiicaM pazgena "®OU3MKO-XUMHYECKHE CBOMCTBa
MPOBOJHUKOBBIX MaTe€pHajIoB"
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OO6cyxneHne MarepuajoB MO Keiicam pazgena "OU3HKO-XMMHYECKHE CBOMCTBA
METaJUIMYECKUX CIIaBOB"
OOcyxneHne MarepuajoB 1O Keiicam pazgena "OU3HKO-XMMHYECKHE CBONCTBA
MarHMTHBIX MaTepHuagoB"

Hnousuoyanvrvle koHcyrvmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu  mpoBoasTcs o  pasueny "®U3UKO-XUMHUECKUE CBOMCTBA
JTURJIEKTPUYECKUX MAaTepUaJIoB"
Texywuii konmponas (TK)

KoHcynpranuu HanpasieHbl Ha MOJyYEHUE UHAMBUAYAIBHOIO 3aJaHus Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "OCHOBHBIE CBEIEHUS O CTPOEHUU MaTepHaioB"
KoHcynpTanuu HanpasieHbl HA NOJYyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl IS BBIIOJIHCHUS
KOHTPOJBbHBIX ~ MeponpusTuid  mno  paszgeny  "®duU3UKO-XMMHUYECKHME  CBOMCTBA
JURJIEKTPUYECKUX MAaTepUasIoB"

KoHcynpTanuu HanpaBieHbl Ha NOJyYEHUE MHAMBHUIYAIBHOTO 3aaHMsl ISl BBIIOJIHEHMS
KOHTPOJBHBIX ~ MEPONpHUATHA 1o  pazgeny  "@OU3MKO-XMMHUYECKHE  CBOMCTBA
MOJTYITPOBOTHUKOBBIX MaTE€pHaIOB"

KoHcynpTanuu HanpasieHbl Ha MOJy4YE€HUE UHAMBUIYAIBHOTO 3aJaHUs Ul BBIIIOJIHEHUS
KOHTPOJIbHBIX MEPONIpUATHIL 110 pa3aeny "lloaynpoBoJHUKOBbIE XUMHUYECKHE COEINHEHUS,
CTPYKTYpa u cBoiicTa"

KoHcynpranum HanpaBiaeHbl HAa NOJyYE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUH 1O pa3aeiy "PU3NKO-XMMHUECKHE CBOMCTBA POBOJIHUKOBBIX
MarepuaioB"

KoHcynpTanuu HanpasiaeHbl HA NOJyYEHUE MHAMBUIYAIBHOTO 3aaHMsl U1 BBIIOJIHEHMS
KOHTPOJIBbHBIX MEPONPUATUH 1O pa3zaeny "®U3NKO-XMMHUUECKHE CBOMCTBA METAIUTMUECKUX
cruiaBoB "

KoHncynpranum HanpapieHbl Ha NOJy4YE€HUE UHAMBHUIYAJIbHOTO 3aJaHus Ul BBIIOJIHEHUS
KOHTPOJIbHBIX MEPOIpPHUATHIM 10 pasfeny "®dU3MKO-XMMHUYECKHUE CBOWCTBA MAarHUTHBIX
MarepuaioB"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

6 Cemectp
Kypcosas pabora (KP)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-4 5-8 9-16 | 3auerHas
Paznen 1 2 3 3amuTa
KypCOBOTO KypCOBOI'O
MPOEKTA MIPOCKTA
O0bem 20 30 50 -
paznena, %
Bermonuennsnii | 20 50 100 -
o0BbeM
HapacTaIONIM
uTorom, %

Howmep pasznena

Pazgen KYpPCOBOTI'O ITPOCKTA

1

3aaHue Ha KypcOBOM MPOEKT, CTPYKTYPHBE MOIU(UKAIIMY MAaTEPUATIOB

2 TexHoNOrHs MOMTyYeHUS JUIICKTPUUECKUX MaTepUalloB Ha 0ocHOBE (hocdaToB
KaJIbIUs

3 Pacuer xapakTepuCTHK MaTepuanoB Ha OcHOBE GochaToB KaibIlHs,, BIBOIbI
no KII.
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBIX B HUX KOMIIeTEHIIU

3arIaHUpPOBaHHBIC PE3YJIbTAThI
00y4YeHUs IO TUCITUTLIINHE
(B COOTBETCTBHH C pazjaesioM 1)

Konpl nHnkaTopoB

Howmep pasznena
JTUCHUTIIAHEI (B
COOTBETCTBUHM C 11.3.1)

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

O1neHo4HOE CPeICTBO
(THII 1 HAUMEHOBAHUE)

3HATh:

busnyecKkrue 1 MaTeMaTU4YeCKHe
MOJIEJIH SIBJICHUH U ITPOLECCOB,
MPOTEKAIOIINX B MaTepHraiax
BHGKTpOHHOf/'I TCXHUKH, MUKPO- 1 HAHO
ANEKTPOHUKHU

[TK-4(Komnerenuus)

Kontponbnas padota/KonTponsHas padora "dusnko-
XUMHYECKHE XapaKTEPUCTHKH MPOBOTHUKOBBIX
MaTepuaioB."

TectupoBanue/Tect @u3nKO-MaTeMaTHICCKUE
MOJIEJIH, UCTIONIb3YEMbIE I ONMUCaHUs (PU3UKO-
XAMHYECKHUX XapaKTEPUCTUK MAaTEPUATIOB U
ANEKTPOHHBIX MPUOOPOB PA3ITUIHOTO
(YHKITMOHATTLHOTO Ha3HAYCHUS

KonTpomnbHas pabota/PU3NKO-XUMUYECKUE
XapaKTEPUCTUKU MOJIYIPOBOJHUKOBBIX U MAarHUTHBIX
marepuaioB. KoTposbHas pabora

CTPYKTYPY U (PU3UKO-XUMHUYECKHE
CBOMCTBA MaTe€pHUasOB dJIEKTPOHHOU
TEXHUKHU

[TK-3(Kommnerenius)

KonTponbnas pabora/KonTponbnas pabota "®usuko-
XUMHUYECKHE XapaKTePUCTUKH TPOBOIHUKOBBIX
Marepuasos."

TectupoBanue/Tect ®u3nKo-MaTeMaTHYECKUE
MOJIEJIN, UCTIONB3YEMBIE JIJIsi OMUCcaHus (PU3UKO-
XAMHYECKHUX XapaKTEPUCTUK MaTEPUATIOB U
3JIEKTPOHHBIX TPUOOPOB PA3TUYHOTO
(YHKITMOHATTFHOTO Ha3HAYCHUS

TectupoBanne/DU3NKO-XUMUUECKHE XapaKTEPUCTHUKU
JMBJIEKTPUKOB, TPUEMBI 00PaOOTKU U MPEICTaBICHUS
JKCIEPUMEHTAIBHBIX TaHHBIX

KonTtponbHas pabora/PU3NKO-XUMUYECKHE
XapaKTePUCTUKU MOJTYITPOBOIHUKOBBIX M MAarHUTHBIX
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| marepuanos. KourpossHas paGora

YMmern:

IIPOBOJUTH TEXHOJIOIMYECKUE
IIPOLIECCHI U3TOTOBJICHUS MATEPHAIIOB
JJIEKTPOHHOU TEXHUKH, MUKDPO- U
HAHOXJICKTPOHUKH

[TK-4(KomneTeniius)

KonTtponsnas padbora/KonrponsHnas padora "
OU3UKO-XMMUYECKUE XaPAKTEPUCTHKH
JTURJIEKTPUUECKUX MaTepuaos."

Kontponbnas padota/KonTponbsHas padora "dusnko-
XUMHYECKHE XapaKTEPUCTHKH MPOBOTHUKOBBIX
MaTepuaioB."

TectupoBanne/ PU3NKO-XUMHUYECKHE XapaKTEPUCTHKH
JUBJIEKTPUKOB, TPUEMBI 00paOOTKH U MPEACTaBIECHUS
JKCIEPUMEHTAIBHBIX JTAHHBIX

IIPOBOAUTH UCCIIEIOBAaHUS MaTEpUAJIOB
JJIEKTPOHHON TEXHUKH, MUKDPO- U
HAHO3JIEKTPOHUKH

[IK-3(Komnerenuus)

TectupoBanne/ PU3NKO-XUMUUYECKHE XapaKTEPUCTUKH
TMBJICKTPUKOB, TPUEMBI 00paOOTKH U TPEICTABICHUS
JKCIIEPUMEHTAJIBHBIX JAHHBIX
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JUCLUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
6 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. KortpospHas padoTa " OU3HKO-XUMHYECKUE XaPAKTEPUCTUKHU TUIEKTPUUECKUX
matepuanoB." (KonTpoasHas padora)
2. KontponpHas padoTa "®OU3NKO-XUMUYECKHE XapaKTEPUCTUKH TTPOBOTHUKOBBIX
matepuanoB." (KonTpoasHas padora)
3. Tect ®u3nuKo-MaTEMaTUYECKHE MOJICIIH, UCIIOJIb3YEMBIE ISl OIUCAHUS (PU3UKO-XUMUYECKUX
XapaKTEPUCTUK MATEPUAIOB U 3JIEKTPOHHBIX MTPHOOPOB PA3IUIHOTO (DYHKIIMOHAIEHOTO
HazHaueHwus (TectupoBanue)
4. OU3HKO-XMMHYECKHUE XapAKTEPUCTHKH TUIICKTPUKOB, IPUEMBI 00paObOTKH 1
MIpEeJICTaBICHUS SKCIIEPUMEHTaNbHBIX JaHHbIX (TectupoBanue)
5. OU3UKO-XUMUYECKUE XaPAKTEPUCTUKH MOTYIPOBOTHUKOBBIX U MAarHUTHBIX MaTEPHAIOB.
Kontponbhas pabora (KoHTposibHas paborta)

bannpHO-peNTHHIOBask CTPYKTYypa AUCLUIUIMHBI ABIISIETCS IPUIIOKEHUEM A.
bannpHO-peHTHHIOBast CTPYKTYpa KypCOBOM pabOThI ABJISIETCS NpUiIokeHUueM b.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCIUIINHE

Orzamen (Cemecmp Ne6)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MDOW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOM COCTABIISIFOLIUX.
OneHka 3a KypcOBOW MPOEKT ompenensieTrcss B cooTBercTBuM ¢ [lonoxkeHuem o OamibHO-
peiiTuHroBoi cucreme s cryneHroB HUY «MOW». B npunoxeHue K IUIIIOMY BBIHOCHUTCS
OIIEHKa 3a 6 ceMecTp | 3a KypCOBOM MPOEKT.

Kypcosas paboma (KP) (Cemecmp Ne6)
OneHka 3a KypcoBOW MpOEKT ompexaensiercss B coorBerctBuu ¢ [lomoxennem o OaiibHO-
peiiTuHroBoi cucteme it cryneHToB HUY «MOW».

IIpumeuanue: OrieHOYHBIE MaTEpUAIIBI 10 AUCIUIIMHE PUBEJCHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. boropoaunxkuit, H. [1. DnextpoTexHnyeckue Marepuaisl : Y4eOHUK [ JEKTPOTEXHUUECKUX U
sHepreTudeckux crenuaibHoctel By3oB / H. I1. boropoauukwii, B. B. ITacsinkos, B. M. Tapees . —
7-e u3n., nepepad. u gom . — JI. : DHeproatomuzaat, 1985 . — 304 c.;

2. ITaceiakoB, B. B. MaTepuaiibl 31€KTPOHHON TEXHUKH : Y YeOHHK /IS BY30B 110 CIIEUAIBHOCTSIM
anekTpoHHOH TexHuku / B. B. [lacsiakoB, B. C. CopokuH . — 6-€ u3a., crepeotnr . — CII6. : Jlanb-
ITpecc, 2004 . — 368 c. — (YueOnuku ans By3oB. CriennanbHas tutepatypa) . - ISBN 5-8114-0409-3
3. bapeiOuH, A. A. DIeKTPOHUKA U MUKPOIJIEKTPOHUKA. DUZNKO-TEXHOIOTNYECKHE OCHOBHI :
yaeOHoe mocoOue 11t By30B 1o HampaieHusM 550700 u 654100 "DnexkTpoHHuKa U
MUKpoasiekTpoHHuKa" / A. A. Bapsioun . — M. : ®uzmarnur, 2006 . —424 c. - ISBN 5-922106-79-1 ;
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4. Apcenbes, [1. A. Marepuaisl 3JeKTPOHHOU TEXHUKH : yaeOHOe ocodue 1o Kypey "OCHOBBI
TEXHOJIOTMM MAaTEPHAJIOB 3JIEKTPOHHOM TexHuku", "Panqnomarepuasl 1 paAMOKOMIIOHEHTHI',
"KoHcTpyKIIMOHHBIE ¥ OMOMaTepHralibl" 10 HaNpaBICHUAM: "DJIEKTPOHUKA U HAHOAJICKTPOHHUKA",
"Pamnorexnuka', "buorexandeckue cuctemsl u Texnonorun" / I1. A. Apcennes, I'. H. Tkauyk,
Harm. uccnen. ya-tr "MOU" (HUY"MBHN") . — M. : U3n-Bo MOU, 2018 . — 328 c. - ISBN 978-5-
7046-2022-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10536;

5. 3aiines, FO. B. Marepuainsl 1 371eMEeHTHI KOMIIBIOTEpHO# TeXHUKH : MoHOTrpadus / FO. B. aiiues,
. C. Xonoansiii, . A. Peibakos, Hau. uccnen. yu-t "MOU" . — M. : HY OAOVY, 2014 . - 146 c. -
KHUTA TOJBKO B 3JIEKTPOHHOM BH/IE, 111 YTEHUS MEPEHIUTE MO CChUIKE B DIIEKTPOHHYIO
o6ubmoreky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8548;

6. ApxakoB M. C.- "Xumus u ¢puszuka nonumepos. Kpatkuii cioBaps", M3gatensctBo: "Jlans",
Cankr-IletepOypr, 2020 - (344 c.)

https://e.lanbook.com/book/130153;

7. Axynoga lO. I1., M3oroBa C. I'., [Ipockypuna O. B., Uepenkosa 1. A.- "®Ousundeckas XuMusi.
Teopus u 3apaun", (3-e uzg., crep.), U3narenscrpo: "Jlanw", Cankt-IlerepOypr, 2021 - (228 c.)
https://e.lanbook.com/book/153700;

8. BacrokoBa A. H., 3amaunna O. I1., HaconoBa H. B., [lepenénkuna JI. 1.- "Tumnosbie pacueTsl 1Mo
¢uznueckoil u komwtonanoi xumun'", Uznarenscrso: "Jlans", Cankr-IlerepOypr, 2014 - (144 c.)
https://e.lanbook.com/books/element.php?pll_id=45679;

9. B. B. JIykos, A. H. Mopo30B- "®uszuveckas xumus", (2-e u3., pacmup. u 1o1m.), M3garenscTBo:
"KOxwnb1ii penepanpublil yauBepcutet', Poctos-na-Jlony, Taranpor, 2018 - (238 c.)
https://biblioclub.ru/index.php?page=book&id=561130;

10. Copokun B. C., Autunos b. JI., JIazapesa H. I1.- "Matepuainbl 1 31€MEHTBI 3JIEKTPOHHOI
TexHUKU. [IpOBOIHUKY, OTYIIPOBOAHUKY, NUANEKTpUKH", (2-€ u3a., ucnp.), 3narenbcTso:
"Jlanp", Cankr-IlerepOypr, 2015 - (448 c.)
http://e.lanbook.com/books/element.php?pll_id=67462;

11. Antunos, b. JI. Marepuansl 31eKTpOHHON TEXHUKU: 3a1a4ud ¥ BOIIPOCH! : YUEOHUK /IS BY30B
IO CITEIUATBHOCTSM 3JIeKTpoHHOU TexHuku / b. JI. Aatumos, B. C. CopokuH, B. A. Tepexos . — 3-¢
u31., crepeorun . — CII6. : Jlans-IIpece, 2003 . — (YueOnuku 115 By30B. CrienuaibHas
muteparypa) . - ISBN 5-8114-0410-7 ..

5.2 JIunieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe obecrneyeHue:
1. Office;

2. MathCad;

3. Python.

5.3 UnTepHeT-pecypchl, BKIWYast npodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas oubauoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, OcHamenne
HAHMEHOBAaHHE

OTCYTCTBYET
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

duzndecKass XuMus MaTCpUAJIOB U IIPOICCCOB C-)J'IGKTpOHHOfI TCXHHUKH

(Ha3BaHME AUCIUILINHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2

KM-3

KM-4

KM-5

OU3NKO-XUMUYECKHE XaPaKTEPUCTUKU AUIICKTPUKOB, TPUEMBI 00paOOTKHU U MPEICTaBICHUS
JKCIepUMeHTaNbHBIX AaHHbIX (TectupoBanue)

Tect ®u3NKO-MaTEeMaTHUECKUE MOJICIH, UCTIONb3YEMbIE ISl OMHCAHUS (PU3UKO-XUMHUYECKUX
XapaKTePUCTUK MaTepUAJIOB U 3JIEKTPOHHBIX TPUOOPOB Pa3INYHOr0 (QYHKIIMOHATEHOTO
HazHauenus (TectupoBanue)

KonTponbhas pabota " OU3NKO-XUMUYECKUE XAPAKTEPUCTUKU JUIEKTPUUECKUX MaTepuasos."
(KontponpHas pabota)

KonTponbhas pabota "OU3NKO-XUMHYECKUE XapaKTEPUCTUKH ITPOBOJHUKOBBIX MaTepHAIIOB."
(KontponpHas pabota)

OU3NKO-XUMUYECKUE XaPAKTEPUCTUKH MOIYIIPOBOIHUKOBBIX U MAarHUTHBIX MaTCPUAIIOB.
Kontponbnas pabora (KoHTposibHast paboTta)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Henens 4 6 8 10 15
KM:

Paznen nucuuruinHbl

OcHOBHBIC CBCACHUA O CTPOCHUU MAaTCPUAJIOB

11

CTPOCHUC MAaTCPpHUATIOB BUJIbl XUMHUYCCKHUX CBsI3CH
MMPOCTPAHCTBCHHBIC PCHICTKH KPUCTAJUITMYCCKUX + + + +
BCIICCTB 30HHAA TCOPUS TBEPAOTO TCIIa

DU3HKO-XUMHYECKUE CBOMCTBA AUAIIEKTPUUECKUX
MaTepHajoB

2.1

3oHHas Teopun=s TBepIoro Tena. OOMeHHOe
B3anmozeiicTBre. OcCOOEHHOCTH JUAIEKTPUUYECKUX
MaTepuaioB. Bia)xHOCTHBIE U TEIJIOBBIE CBOMCTBA
JIUAJIIEKTPUKOB. Bo3ielicTBUM Ha MaTepuaibl
W3JIyYE€HHUU BBICOKOM dHepruu. Peakunu
MOJIMMEPU3AIUHU U TIoJIMKOHIeHcanuu. CBoMCTBa
MOJIMMEPHBIX MaTEPUATIOB MIPU PEAKIIUU
MOJIMMEPHU3AlUH U MOJUKOHAEHCAIINH.

DU3NKO-XMMHUUYECKHE CBOMCTBA MOJYIPOBOIHUKOBBIX
MaTepuajoB

3.1

Co6cTBeHHbIE U TPUMECHBIE TIOTYITPOBOHUKH.
MexaHu3MBbl paccesHUs U OJIBUKHOCTb HOCUTEIIEH
3apsaa . TemnepaTypHas 3aBUCHMOCTb IPOBOJIUMOCTH
MOJIyIPOBOJHUKOB. ONITHUECKHUE , + + +
(bOTORIEKTPUYECKUE U TEPMOAIEKTPUUECKHUE SIBICHUS.
OU3NKO-XUMHUYECKHE TIPOIIeCcChl pu 00paboTKe
MOJIYTIPOBOJTHUKOBBIX MaTEpUajIOB U MIPH
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(opMHpPOBAHNYN aKTUBHBIX U MACCHBHBIX
KOMIIOHEHTOB .AKTHBHBIE U ITACCUBHBIE KOMIIOHEHTBI
AIIEKTPOHUKH,, X (DYHKIIMOHAJIBHBIE XapaKTEPUCTHUKU

[TosrynnpoBOTHUKOBBIE XUMUYECKUE COECAUHEHNUS,
CTPYKTYpa U CBOMCTBA

4.1

KapOun xpemuus, ero cBoricta [lomynpoBogHUKOBEIE
coequnenus tuna AIIIBV. Ctpykrypa, puznko-
XUMUYECKHE U 3JIEKTPUUYECKHE CBOMCTBA.
[TomynpoBoHukoBbie coequnenus tuna AIIBVI.
CtpoeHue u XuMu4eckas CBsizb, UX (PU3UKO-
XUMHUYECKHE XapPaKTEPUCTUKH.

OU3NKO-XUMHUYECKHE CBOMCTBA MTPOBOJHUKOBBIX
MaTepUajoB

5.1

®u3nyecKue Ipouecchl B IPOBOJHUKAX U UX
cBoiicTBa. Pusnyeckas npupoaa
3JIEKTPONPOBOJHOCTH METAIJIOB. TemneparypHas
3aBUCHMOCTD YJI€JIBHOI'O COIIPOTHUBIICHUH
METaJUIMYECKUX MPOBOAHUKOB. DU3NKO-XUMUYECKUE
CBOICTBa MeTa/NInYeCKuX cIiaBoB. COMPOTUBIICHUE
TOHKHMX METaJUIMYECKUX IJIEHOK, Pa3MEpHBbIE
a¢dekTh. MaTepuaibl BRICOKOW TPOBOAMMOCTH.
CBepXInpoBoAsIINE MaTepUalbl U UX CBOMCTBA.
KoMIo3uiuonssie IpOBOJHUKOBBIE MaTEPUAIIbI, UX
(bU3UKO-XMMHYECKHE XapaKTEPUCTUKH. TEXHOIOTHS
(opMHUPOBAaHUS TPOBOSAIINX KOMIO3UIIMOHHBIX
CTPYKTYp. DU3nKO-XUMHUYECKHE CBOWCTBA
KOMITO3MIIMI HAa OPraHUYECKOW U HEOPTaHUUYECKOU
cBs3ke. [Ipubopsl Ha OCHOBE MPOBOTHUKOBBIX
MaTEpPHAJIOB, X NIEKTPUUECKUE XaAPAKTEPUCTUKH.

6.MeTannndeckue CIiiaBbl, (GU3HUKO-XUMHYECKHE
CBOWCTBA

6.1

6.MeTannndeckue CIiiaBbl, GU3HUKO-XUMHYECKHE
cBoricTtBa CruiaBbl BHICOKOTO COMIPOTUBIICHUS, UX
(bU3UKO-XMMHYECKHE XapaKTePUCTUKN. MaHTaHHH,
KOHCTaHTaH, XpOMOHHUKEJIEBHIE CTUIaBbI (HUXPOMBI).
CaepxnpoBoasimue criaBbl. DU3NKO-XUMUYECKHE
CBOMCTBA CBEPXIPOBOANIUX CIIaBoB. CruiaBbl
TYTOTJIABKMX METAJJIOB, UX (PU3UKO-XUMUYECKUE
xapaktepuctuku. CrieruaibHbIe CIIJIaBhI,
MPUMEHSIEMbIE TIPU MalKe, UX XapaKTEPUCTUKH.
[TpuGopsl Ha OCHOBE TPOBOTHUKOBBIX MATEPHAIIOB, UX
ANEKTPUUECKUE XapPAKTEPUCTUKHU.

Du3znKo-xuMHUUYECKHE CBOMCTBA MATHUTHBIX
MaTEepUAIIOB

7.1

DU3UKO-XUMHUUECKUE XapAKTEPUCTUKN MarHUTHBIX
MaTepuanoB. MarHeTu3m MUKpo4dacThll. MarHUTHBIN
MOMEHT 3JIEKTpOoHa. MarueTusm 0001049ex
MHOT'0O3JIEKTPOHHOTO aroMa. J[mamarHeTnsm u
napamarHeTusm. Kiaccudeckas reopun
rapaMarHeTu3Ma, KBaHTOBAsl TEOPHs TapaMarHeTu3ma.
DeppomarneTusM. JlJoMeHHas CTPYKTypa MarHUTHBIX
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matepuanoB. AHTudeppomarneTusm ( oomas
xapakrepuctuka) . Oeppumaraernzm. O6MeHHOE
B3aUMO/ICHiCTBHE B (peppHMarHeTUKAX,
XapaKTEPUCTHKH (peppuMarHeTHKOB. MarHUTOMSITKHE
¥ MarHUTOTBEPbIC MAaTEPUAIIbI UX IEKTPUIECKUE
XapaKTEPUCTHKU

Bec KM, %:

20

20

20

20

20
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IIpuio:xkenue b

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

duzndecKass XuMus MaTCpUAJIOB U IIPOICCCOB C-)J'IGKTpOHHOfI TCXHHUKH

(Ha3BaHME OUCIUILINHBI)
6 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSATHI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH IO KYpPCOBOM
padore:

KM-1 KoHTpo:sb BeIMOMHEHUS pa3aHia 1

KM-2 KOHTpOJBBBINIOIHEHHS pa3jena 2

KM-3 KOHTpOJIb BBIMIOJHEHUS pa3jena 3

Bua npomexyrounoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM-
Homep Pasnen kypcoBoro mpoekta/KypcoBoit paboThl KM: L 2 3
pasjena Henens 4 8 16
KM:
1 3amanue Ha KypCOBOM MPOEKT, CTPYKTYPHBE MOAUGPUKALINN +
MaTepHaJIoB
5 TexHONOorus MoNy4eHus JUAIEKTPUUYECKUX MaTepUaoB HA OCHOBE +
docdaroB KambIUs
3 PacueT xapakTepuCcTUK MaTepHaIOB HA OCHOBE ochaTOB KaIbIIUA,, +
BEIBOJIBI o KI1.

Bec KM, %: | 20 30 50

32




