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

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA KOMIIO3UIIMOHHBIX MATEPUAJIOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.16

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemectp - 101,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

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

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageney, XonogHbin [.C, o

[IpenomaBaTelib NaerTbnratop RObac9dac-KholodnyD5-6393810 J.C. XonoaHbIit

(LOIKHOCTB) (mozmucs) (pacmudpoBKka HOIIHCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
o CeesieHun o Bnagensue U3N M3aK
06p330BaTeHBHOI/I Bnageney, XonogHbin [.C, o
MpOrpaMMbI Wpenmnpakatop ___|RObac9dac-KholodnyDS-6393810 J.C. XonoaHpli
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHUE)

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»
CeesieHun o Bnagensue U3N M3aK

3aBeyIOIIMI BBITYCKAIOIICH

Bnageney CnaBWHCKWIA A.3. o
Ka(bez[pbl WaeHTudHKaTop R99b3b9%ab-SlavinskyAZ-c08f5214 A.3. CHaBHHCKI/H/I
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHUE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leap ocBoeHuss AMCHUNUIMHBL. 3ydeHune (QU3MYECKUX OCHOB  IOJYNPOBOJHUKOBBIX
KOMIIO3UIIMOHHBIX MaTepHaioB, (JOPMUPOBAHNE 3HAHUN B O0JIACTH COBPEMEHHBIX TEHICHIIMA Pa3BUTHUS
HAHORJIEKTPOHUKH. @DOpMUpPOBaHME HAYYHOM OCHOBBI JJIi OCO3HAHHOI'O M IIEJICHANPABIEHHOIO
WCTIONIb30BaHUsl TOJNIYYEHHBIX 3HAHWW TPH CO3JAaHUU DIIEMEHTOB, MPUOOPOB M YCTPOMCTB Ha 0ase
KOMITO3UIIMOHHBIX MaTepUajIoB

3agaum QU CHUIIITHHbBI

- 1. u3y4yeHue cTyleHTaMi KOMIIO3UIIMOHHBIX IOJIYIIPOBOAHUKOBBIX U JUIEKTPUUYECKUX
MaTepHUaJIOB U U3JCIINHA HAa UX OCHOBE;
- 2. n3yueHue Kiaccu(ukanuy 1 o0uias XxapakTepuCcTUKa METO/I0B MOJTyYEHHsI KOMIIO3ULIMOHHBIX

MaTepHaJioB;;

- 3. moyly4eHue HOBBIX (PYHJAMEHTAJbHBIX 3HAaHUN U MPAKTUYECKUX HABBIKOB B 00J1aCTH
OTIpeIeNIeHUs] CTPYKTYPHBIX CBOMCTB U (PM3NUECKUX OCHOB CHHTE3a KOMITO3UIIMOHHBIX MaTEpHAJIOB;

- 4. npuoOpeTeHre 3HaHu# 0 PyHIaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX, JICKAIUX B OCHOBE
MOBE/ICHNS MUKPO ¥ HAHOYACTHII, & TAKXKE CUCTEM Ha UX OCHOBE;

- 5. popmMHupoBaHUE HABBIKOB PEIICHUS TPOCTEHININX 3a/1a4 KBAHTOBOW MEXaHUKU U
CTAaTHCTUYECKON (PU3UKK MPUMEHUTEIHHO K KOMITO3UITHOHHBIM MaTepHallaM;

- 6. mpuoOpeTeHne CTyJCHTaMH 3HaHUI 0 METOJaX MaTeMaTHYECKOTO MOJICITUPOBAHUS KaK
OCHOBBI U3y4YeHUs (PYHKIITMOHHUPOBAHUS KOMIIO3UIITMOHHBIX MAaTEPHAJIOB;

- 7. popmupoBaHue 3HaHUI 0 GyHIAMEHTAIBHBIX (PU3MYECKUX OCHOBAX M 3aKOHOMEPHOCTAX U
MeXaHM3Max [epeHoca HOCUTENEH 3apsiia B CUCTEMaX MOHMKEHHOW pa3MEepPHOCTH, 00 3JIEKTPUUECKHUX,
ONTUYECKUX, MATHUTHBIX, MEXaHUYECKUX CBOMCTBAX KOMITIO3ULIMOHHBIX MaTEPHAIIOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HaumMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-3 Criocoben
y‘IaCTBOBaTI: B HpOBC}IeHI/H/I
TEXHOJOTHYECKUX
IPOIIECCOB U3TOTOBJICHUS
MaTepHaIOB AIEKTPOHHOU
TEXHHUKU, MI/IKPO' nu
HAHODJICKTPOHHUKH

W J1-1nk-3 3HaeT 6a3oBbIC
TEXHOJIOTHYECKHUE TTPOLIECCHI
W3TOTOBJICHHS] MaTEPHATIOB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHOAJIEKTPOHUKHU

3HATh!
- 1. ocHOBHBIE MPOIIECCHI, MPOTEKAIOIINX B
KOMITO3UIIMOHHBIX MaTepuanax
AIIEKTPOHHON TEXHUKH,;

- 2. OCHOBHbIE (PU3UKO-MaTEMaTUYECKUE
MO/IEJIN, UCTIOJIb3yeMbIe B 00JacTH (PU3UKU
MOJIYTIPOBOTHUKOBBIX KOMIIO3UIIMOHHBIX
MaTepUasoB.

YMETh!

- 1. mpuMeHTh PU3HKO-MaTeMaTHIECKUE
MOJIENIU TpU pazpaboTkKe
KOMITO3UITHOHHBIX MaTEPUAIIOB;

- 2. O0OBSICHATH HAa OCHOBE (PU3HKO-
MaTeMaTHYECKUX MOJENIeH
XapaKTePUCTUKH MOTYIPOBOIHUKOBBIX
KOMITO3HUITHOHHBIX MaTEPUAJIOB.

[TK-3 Cnocoben
y4acTBOBATh B IIPOBEACHUUN
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB AJIEKTPOHHOU
TEXHUKHU, MUKPO- U

NJI-2nk-3 3HaeT 006 (usuko-
XMMHUYECKHUX OCHOBAX 9
TEXHOJIOTHYECKUX MPOLECCOB
W3TOTOBJIEHHS] MAaTEPHATIOB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHOBJIEKTPOHUKNU

3HATh:

- 3. BIIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK
Ha CBOMCTBAa KOMITO3UIIMOHHBIX
MaTepuasoB;;

- 4. GpUBUKO-XUMHUECKUE CBOICTBA
KOMITO3UIIMOHHBIX MaTEpUasoB;.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAaHOJ3JICKTPOHUKHA

YMETb:

- 4. pacCUMTHIBATH HIICKTPUUECKHE
XapaKTEPUCTHUKHU TTOTYITPOBOTHHUKOBBIX
KOMITO3UIIMOHHBIX MaTE€PUAIIOB JIJIs
Pa3IUYHBIX 00JIACTEH MX UCIIOIB30BAHNUS;
- 3. UHTEPIPETUPOBATH
ANEKTpoU3NIecKue XapaKTePUCTHKH
MIOJTYIIPOBOTHUKOBBIX U IUAJIEKTPHUYECKUX
KOMITO3MIIMOHHBIX MaTepHaJIOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Hanorexunonorus B sanexkrponuke (nanee — OIIOII), nanpaBnenus noarotoBku 11.03.04 DnexTpoHuka u
HAHOAJICKTPOHUKA, YPOBEHb 00pa30BaHU: BbICIIEe 00pa30BaHUE - OaKanaBpuar.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

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

m
o 5| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© JIab — - VKK | TK ITA cemecTpe aTTecTaluu
/M /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBI (hU3UKH 36 8 - - - - - - 24 - Camocmoamesibhoe uzyuenue
KOMITO3MITUOHHBIX meopemuuecko2o mamepuana: VIsyaenue
MaTepHalioB JOIOIHUTENEHOTO MaTepHaa o pasieny
11 1. OcHOBHBIC MTOHATHSA - - - - - - 6 - "OCHOBBI (PU3UKH KOMITO3ULIUOHHBIX
B obnactu MarepuanoB"
KOMITO3MITUOHHBIX I10020mogKa K npaKmuueckum 3auAmuam:
MaTepHajIoB W3zyuenne matepuana no pasaeny "OCHOBBI
HAHO3JIEKTPOHHUKHU (M3UKH KOMIO3UIIMOHHBIX MaTepruaaos"”
1.2 2. KonpeHcupoBaHHas - - - - - - 6 - MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
cpena: obmme MPAaKTHYECKNX 3aHATHIX
Xa]:l))aKTepI/ICTI/IKI/I, Ilod20mogKa K KOHmMPOILHOU padome:
XMMHUUECKasl CBSI3b N3ydyenne marepuaos no paszaery OCHOBBI
13 3. Jlucnokanuu B - - - - - - 6 - (M3UKKM KOMIIO3UIIMOHHBIX MaTEPUAIOB U
TBEPJBIX TEIaX MOJITOTOBKA K KOHTPOJIbHOW paboTe
1.4 4. AtoMHOE 1 - - - - - - 6 - Iloozomoska domauine2o 3a0anus:

MOJIEKYJISIPHOE
YIOPSI0YCHHUS

IToxroToBka OMAaNIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"OCHOBHI (PU3UKHA KOMITO3UIIHOHHBIX
MaTepuanoB" marepuany. JloNOJTHUTENBHO
CTY/IEHTY HEOOXOAMMO U3YUHTh JIUTEPATYpy U
pa3o0parth npUMepHI BHIIOIHEHNUS TTOJJOOHBIX
3aaanuii. [I[poBepka toMamniHero 3agaHus
MIPOBOIUTCSA O MPEACTABICHHBIM IICEMEHHBIM
paboram.

Iodzomoska pacuemno-zpaguueckozo
3adanusa: B paMKax pacueTHO-Tpa)uIecKoro
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3a1aHusI BBITIOJHSCTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEKeH BBITOJIHSFOTCS
Ipe/iBapUTEIIbHBIE PacyeThl OCHOBHBIX
HoKa3areliell, KOTOpbIE YKa3bIBAalOTCS Ha
gyeprexe. 3aJaHue BHIIOJIHICTCS
MHIMBUIYaJILHO 10 BapuaHTaM. B xauecTBe Tem
3a/IaHMS IPUMEHSIOTCS CICAYIOLINE:
Iloozomoeka Kk mexyuiemy KOHmpoaio:
[ToBTOpenne maTepuana mo paszaeny "OCHOBEI
(M3UKHM KOMIIO3UIIMOHHBIX MaTepruaaoB"
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], 23-311
[2], 23-245
[3], 14-454

IIpoueccel nporekanus,
HEPKOTALNSA 1
(hpaxranpHEIC

XapaKTPEPUCTUKH
KOMITO3HLIHOHHBIX
MaTepHaloB

54

12

36

2.1

5. Ocobennoctu
KJIACTEPHBIX
KPHUCTAUTHUECKUX
obpazoBaHMii

2.2

6. CamoopraHu3anus

2.3

7. CBS3b 3NEKTPOHUKH
Y KBAaHTOBOW (DM3HMKHU

2.4

8. [Ipocreiimue BUABI
HU3KOPa3MEPHBIX
00BEKTOB

2.5

9. AToMHOE
MOJICKYJISIPHOE
YIOPSI0UYCHHE

2.6

10. Ocobennoctu
CBOWCTB, CBSI3aHHBLIE C
MAaJIBIM Pa3MepoM
YaCTULL

IIoozomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoeka K mekyuwiemy KOHMpPOIo:
[ToBTOpeHNe MaTepHaa 1mo pasaery
"KonnencupoBaHHast cpea, AUCIOKaLUH,
aTOMHOE ¥ MOJIEKYJISIPHOE yIopsgoueHus"
Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUS BBITIOJHSICTCS qepTenc KOHCprKL[I/II/I.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITTOIHSIOTCA
HpeI[BapI/ITeJ'H)HI)Ie pacquLI OCHOBHBIX
moKasareseid, KOTOpbIe YKa3hIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kadecTBe TeM
3aJJaHus TPUMEHSFOTCS CIICAYIOIIHE:
Iloozomoska K KOHmMPOLHOU pabome:
W3yyenue MatepuaoB 1o pa3aeny
KonaencupoBaHHast cpeia, JUCIOKAIUH,
aTOMHO€ ¥ MOJIEKYJIIPHOE YIIOPSAIOYEHHS U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoeka K npaKmuyecKum 3aHAmuIm:
N3yueHnue marepuana o pasaeny
"KoHnneHncupoBaHHast cpea, AUCIOKAIUH,

6




aTOMHOE U MOJIEKYJISIPHOE yropsiioueHus"
MOATOTOBKA K BBEIITOJIHEHUIO 3aJaHUN Ha
MIPaKTUYECKUX 3aHATUAX
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KonneHncupoBaHHas cpefa, JUCIOKaINH,
aTOMHOE ¥ MOJICKYIISIPHOE YIIOpSIoueHHs"
H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[1], 23-311
[2], 23-245
[3], 14-454
3 OcobeHHoCTH 18 12 Ilo0z0mogKa K ayoumopHnsim 3auamusm:
CTPYKTYPHI U CBOMCTB, [IpopaboTKa JICKITUH, BBITOJIHCHHE U
CBSI3aHHBIE C MJIBIM MOJIrOTOBKA K 3amure jJab. paboTh
pa3MepoM JacTHI] Ilodzomogka pacuemno-zpaguueckozo
3.1 11. Ctpykrypa 9 6 3adanua: B pamkax pacdeTHO-TpadHIECKOTO
MOBEPXHOCTH U 3aJ[aHUsI BBITOJIHSACTCS YEPTEK KOHCTPYKIIHH.
Mex(pa3HbIX TPAHMIL J171s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
3.2 12. HykJeanus u poct 9 6 MpeIBapUTEIbHBIC PACUETHl OCHOBHBIX

HaHOKJIACTEPOB

IoKa3artesel, KOTOphle YKa3bIBAlOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHIIMBH/YaJIbHO 110 BapuaHTaM. B kauecTse Tem
3aJJaHNS IPUMEHSIOTCS CIIEAYIOIIHE:
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"OcoOCHHOCTH CTPYKTYPHI U CBOKCTB,
CBsI3aHHBIE C MAJBIM pa3MepoM YacTui'"
Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3y4yenune marepuasa 1o pasjeny
"OcoOeHHOCTH CTPYKTYPHI U CBOMCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM JacTuir'”
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX

Iloozomoexa Kk KOHmMpoNbLHOU padome:
M3yueHue MatepuasnoB 1o pazaeny
OCOOEHHOCTH CTPYKTYPHI  CBOMCTB,
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CBSI3aHHBIE C MaJIBIM Pa3MEepOM YaCTHIl U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Iloozomogka domauinezo 3adanun:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"OCOOEHHOCTH CTPYKTYPHI U CBOICTB,
CBSI3aHHBIE C MaJIBIM Pa3MEPOM JacTull"
MaTepuainy. JlonoJHUTENbHO CTYICHTY
HEO0OX0AMMO M3YUHUTh JINTEPATypy U pazo0paTh
IIPUMEPBHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
NPE/ICTaBICHHBIM TUCBMEHHBIM padoTaMm.
IlodzomogKa K neKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"OCOOCHHOCTH CTPYKTYPHI U CBOKCTB,
CBSI3aHHBIC C MaJIBIM Pa3MEPOM JacTull"
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
paszgeny "OcoOEHHOCTH CTPYKTYPHI U CBOHCTB,
CBSI3aHHBIE C MAJIBIM pa3MepoM JacTuir'.
CryneHTsl He00XOAMMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPHI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTY 3aJaHUS U CIIENaTh
BBIBOJIBI. B kauecTBe 3a/jaHNs HCIIOJIB3YIOTCS
CJIEIYIONIHE YIPAXKHEHNUS:

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 23-311
[2], 23-245
[3], 14-454

4 DnexTpuuecKas 18 12
MPOBOJIMMOCTE
CITOXKHBIX
TeTePOTEHHBIX CHCTEM
4.1 13.TBepaoTenbHbie 9 6

XUMHUYCCKHUC PCAKITNN

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKOG6.

[1], 23-311
[2], 23-245
[3], 14-454




4.2 14. HaHOoKkepaMuKH U 9 2 - 1 - - - - - 6 -
HaHOKOMITO3HTHI
3a4er ¢ OICHKOMH 18.0 - - - - - - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 28 - 14 - - - - 0.3 84 17.7
HToro 3a cemecTp 144.0 28 - 14 - - 0.3 101.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHble KOHCYIbTAIIMU MO KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIIUH 110 pa3aesaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosbl puzuKy KOMNOZUYUOHHBIX MAMEPUATLO8

1.1. 1. OcHOBHBIE TOHATHS B 00JIACTH KOMITO3MIIMOHHBIX MaTEPUAIOB HAHOSJIEKTPOHUKH

OcHoBHble MOHATUS. POnbh ¥ 3HAYCHHE MATEPUAIOB B MPOU3BOJICTBE MPUOOPOB IIEKTPOHHON
TeXHUKH. YCJOBHas KiaccuuKanus MarepuanoB 1o pasmepy D wactun (3€pen). KmacrepHsbie
HAaHOKPUCTAJUIMYECKHE, BOJIOKOHHBIE MAaTepualbl, IUIEHKA ¢ MHOTOCJIOWHBIE MaTepualbl,
MOJIMKPUCTAINTHYECKUE MaTepuaibl. KaTanutudeckass akTHBHOCTh MaJIbIX 4acTHUIl. MHOTOCIIONHBIC
HAaHOCTPYKTYpPBI: KBAHTOBBIC SIMbI, CBEPXPEUIETKU U JIPYTUX CTPYKTYPbl C TOHKHUMH CIIOSIMH.
MHorocnoitHsie NOKpeITHS. Kepamudyeckre HaHoMaTepualibl. B3anMmo1eicTBUE YacTHIl..

1.2. 2. KongencupoBaHHast cpejia; 00Iue XapaKTePUCTUKH, XUMHUECKasl CBS3h

LleHTpanbHble W HaNpaBJICHHBIE CHJIBI MEXAy aroMaMmu. Metaimyeckas cBs3b. CBs3sw,
oOpa3oBaHHble QuIyKTyHpyromumeu aunoiasmu. KoBaneHTHast cBsi3b. MoHHas cBsi3b. OT MOHHOMN
CBSI3U K KOBAJICHTHOM CBA3M B KpucTauiax. CHIIbl MEXAY MOJEKYIaMu. DJIEKTPOCTATUUYECKas CBSA3b
B JUAJIEKTpHUecKoi cpeae. HaylupoBaHHbIE AUMONU, MOJISAPU3YeMOCTh. CHIIbI OTTAJIKUBAHUS.
OMNOMpUYEcKUe NOTeHIMAIbI B3aumoiercTBrs. BogopoaHas cBsa3b. Cuibl Ban-nep-Baanbca mexny
MaKpPOCKOIMMYECKUMHU dacTuIiaMu. DPPexTsl 3amazapiBanus. BzaumoseicTBue yactui. YacTUIHO
YHOPSAIOYEHHBbIE KOMIIO3MIIMOHHBIE HAaHOKpUCTaUIMUeckue wmarepuainsl. [IpornosupoBanue
MOBEJICHUS CBOMCTB KOMIIO3UIIMOHHBIX MMOJYIPOBOJHUKOBBIX MATEPHUAJIOB. .

1.3. 3. JIucnokanuu B TBEPbIX TeIaxX

IInacTuyeckass penakcanusa. YIPyrocte auciokanuil. JIlunelHas ynpyrocts. Bremnue wu
BHYTPEHHUE HaNpspKeHUs. YIpyrue nosisd, cBsi3aHHbele ¢ nedexktamu. IIpoctbie Tomosjoruueckue
XapaKTepUCTUKU auciaokanuil. Jlucmokanuum B Kpucramwiax. HecoBepieHHbIE AMCIOKAIMH.
Jedexrbl ymakoBkM W JBOWHUKU. JIuHeliHOe HaTsHKeHHe. DJIEMEHTapHble IepeMelIeHus
mucnokanuu. Juddys3us toueunsix nedextoB u camoanpdysus. ['paHUIBI 3epeH W 3aroHEHHE
npocTpaHcTBa. JJuHamMuyeckue cBoWCTBa: 001Me 0COOEHHOCTH, HeycToiiunBocTu. HeycroitunBoctu
B M3HAYAJIbHO 0€3/1€(PEKTHBIX KPUCTANINYECKUX YaCTULIAX..

1.4. 4. AToMHOE U MOJIEKYJISIPHOE YIOPSAI0YESHUS

Atomublll mopanok. IlnoTHocTe ymakoBku. IlnoTHas ymakoBka >KeCTKMX AUCKOB. IlmoTHas
yIakoBKa B Tpex u3MmepeHusax. Ilyctorel mexnay cdepamu. Ponbp cummerpun. I'eomerpuueckas
¢pyctpauus. Jlunum nucnokauuil. HecopasmepHble ¢a3bl M KBa3MKpUCTALIBL. MonekyispHoe
ynopsnouenue. Ilnactuueckue kpucramiel. Knaccuduxanus mesomopdubix ¢a3. Hapymenus
KpucTaJimueckoro nopsaka. Cnabele HapymeHus. CunbHble HapymieHusa. IIpoctpancTBo
napaMerpa mnopsanaka. Kpucramaumdeckue TBepiable Tena. OiaeMeHTsl Teopuu rpynn. [lepexomst
nopsok-0ecnopsok B ciiaBax. [lapamerp nopsiaka. XapakTepHble ITHHBL.

2. Ilpoyeccwl npomexanus, nepxocayus u d)paKmaﬂbele XapakmpepucmuKu KOMnO3uyuoOHHblX
mamepuaios

2.1. 5. OcoOGeHHOCTH KIACTEPHBIX KPUCTAITMUECKUX 00pa30BaHMMA

D¢ dekTuBHbIE paanychl MOHOB. MOHHBIE paaMyChl XMMHYECKHX; DJIEMEHTOB. OrmpeaeieHue
MOHHBIX U aTOMHBIX ParycoB. MeToa N300paKeHUs KPUCTAIUTMYECKUX CTPYKTYp IIapaMy pa3HbIX
pazmepoB. Koopaunarmonssie uyncia. Tunsl monudapos. ['eomerpuyeckne npeaensl yCTOMYUBOCTH
CTPYKTYp € Pa3iM4HbIMH KOOpAMHALUMOHHBIMU uuciaMmu. [lomspuzaumsda. [londpuzannsa nona B
kpucrauie. Ponb  XuMuUYeckMX CBsA3€dl. 3aBHCHMOCTh pPasMEpPOB aTOMOB M HOHOB OT
KOOpAMHAMOHHBIX yKcen. CTpyKTYpHBIN THII IEPOBCKUTA, IUNHWHEIN, TpaHaTa, aaMma3a U Jpyrue
TUMBI cTPYKTYp. Crouctelie cTpykTypbl. CTekiaa u amopdHbie coeunenusd. [lonumepst..

10



2.2. 6. Camoopranuzanus

CamMoopranusyroniuecs: ynopsiio4eHHble HAHOKPUCTAJUIMUECKUE CTPYKTYphl. JluTorpaduueckue
metoabl. Hemurorpaduueckre MeTOAbI CO3MaHUS TMEPHOAMYECKUX CTPYKTYp. YTOPSIOUCHHBIE
MOPUCThIE HAHOKPUCTAJUIMUECKUe MarepHuaiibl. [loHarue GpoToHHOro Kpucramia. YnopsI0ueHHbIH
MOPUCTBIA aHOAHBIA OKcHp amomMuHus. [lmasmennpie MeTonsl. Crnenuduka HCIOIB3yeMOTO
IJ1a3MEHHOT0 000PYAOBaHHUS.

2.3. 7. CBs3b 2JCKTPOHUKU U KBAaHTOBOW (DPM3UKU

OcHoBHBIE NIPEICTaBICHHUsS KBAaHTOBOWM MexaHMkH. KBanToBas mognens aroma. [lonstue o
NOTEHIMATBHBIX sIMax M Oapbepax. MuKpoyacTuia B IpSIMOYTOJIbHOW MOTEHIUANIBHOW siMe. Poib
IPUMECHBIX HOHOB B ()OPMUPOBAHUHU CHELMATIBHBIX CBOMCTB MaTepHaoB. DHEPreTUUECKUI CIIEKTp
NPUMECHBIX MOHOB. KBaHTOBBIE umcna W 0003HaUEHHE PHEPreTHUecKuX ypoBHEH. TyHHEIbHBIN
s¢¢exr. KanroBopasmepHsle 3¢ ¢exThl. VIMIIaHTUPOBAaHHBIE KBAHTOBBIE TOYKH B CTPYKTYpE
SiGe..

2.4. 8. [Ipocreiimme BUIBI HU3KOPa3MEPHBIX 00BEKTOB

DHEPreTHYeCKU CIEeKTP KpHUCTAIa. DJHEPreTHUYECKUN CHEKTP JJIEKTPOHOB U IUIOTHOCTH
AIEKTPOHHBIX COCTOSIHHI B HU3KOpa3MEpPHBIX o0nacTax. [TonynpoBoaHUKOBBIE
HAaHOKPHUCTAJUIMYECKUE MAaTePUaIIbl B TBEPIOTEIHHOM SJIEKTPOHUKE. .

2.5. 9. ATOMHOE MOJIEKYJISIPHOE YIOPSAI0YEHUE

[ToBepxHOCTh MOHOKPHUCTAJUIOB, HAHOKJIACTEPOB U MOPHUCTHIX COpOEHTOB. [IpumecHble aTOMBbI
Ha MOBEPXHOCTU. MouekysipHble opOutanu. IIoBEpXHOCTh METAJUIOB M OKCHAOB METaJIJIOB
(3nexTpoHHBIE CcBOicTBa). [loBEpXHOCTH METAIJIOB M OKCUIOB MeTajlla (MarHUTHbIE CBOWCTBA).
[ToBepXHOCTHBIE LIEHTPbI KHUCIOTHOTO M OCHOBHOro tuma. ApncopOuus. Karamms. IIpumepst
KaTaJIUTUYECKUX MPEBPAILEHUN C y4aCTHEM IOBEPXHOCTU TBEPJOrO Tea U HAHOKIACTEPOB..

2.6. 10. OcoOeHHOCTH CBOICTB, CBSI3aHHBIE C MAJIBIM Pa3MepPOM YaCTHI]

@®a30Bble M CTPYKTYpHBIE COCTOSIHUSI B YJBTPaJUCHEPCHBbIX cpenax. da3oBble auarpammbl
JMCTIEPTUPOBAaHHBIX cuUcTeM. AMopdHble (a3bpl. BiusHue ocTaTOYHBIX Tra30oB Ha (hazoBoe
paBHOBECHE YJIBTPAIUCIEPCHBIX YacTUI] ¢ ra3oBoi ¢azoil. OOpazoBaHuE YIbTPaANUCIEPCHBIX
YacTHI] B NEPEOXJIKICHHOM pacijiaBe. DKCIepUMEHTalIbHOe u3yueHne 3¢ ¢dexTa HepacTBOPUMBIX
npumecedt.  ubdysus.  dusuxo-marematudyeckue  ocHOBHI  auddy3un.  ['omoreHHas
KpUCTATM3AMs  yAbTPAJAUCHEPCHBIX  METAUIMYECKUX  vacTul.  Dusnueckue  CBOHCTBa
yIbTpaauCIiepCcHbIX cpen. OTauyne 4acTull, MOJIYyYEHHBIX METO/IaMU MOPOLIKOBOM METaTypruu,
OT yJIBTPAJUCIEPCHBIX YacTHULl. MeXaHNYeCKnue CBOWCTBA. JJIEKTPUUECKUE CBOWCTBA. MarHuTHEIE,
ONTHYECKHE U TEIUIOBBIE CBOMCTBA..

3. Ocobennocmu CmMpyKmypsl u 6‘601/707’}’18, C6A3AHHRbIE C MATbIM PASMEPOM Hacmuy

3.1. 11. CtpykTypa mOBEpXHOCTH U MeX(a3HBIX TPAHHUII

IToBepxHOCTh TBEpABIX T€I. MHUKPOCKONMYECKHE ACMEKTHI. TepMOIMHAMUYECKUI TIOIX0] IpU
aHaJIM3€ CBOMCTB TOBEPXHOCTH XuMHuUeckuil mnoreHnuan. CpoOonHas »sHepruss [ub6ca u
cBoOO/Has »Heprus [empmronbua. TepMoaMHAMUKa TOBEPXHOCTH M IOBEPXHOCTEH pasjena.
TepMoanHaMKMKa KPUBOJIWHEWHONW IOBEPXHOCTH. TepMOIMHAMHUYECKHE AaCHEKTHl ITOBEPXHOCTH.
CrpykTypa noBepxHocTH. CTPyKTYypa MOBEPXHOCTU U MEX(a3HbIX IPAHHUIL..

3.2. 12. Hykneanus ¥ poCT HAHOKJIACTEPOB
Hyxneauust u poct HaHOKJIacCTEPOB B HaHONoOpax BemiecTBa. Hykieanus M pocT KiacTepoB
THJPOKCUA JKejle3a B HaHomopax. Hykieanuss M pocT KJIacTepoB Ha OCHOBE TBEPIOTENbHBIX
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peakumii. TBephoTenbHas Hykieanus M poCT KiacTtepoB. IIpuMep TepMHUYECKOro pa3ioKEeHUs
okcaiara xene3a. Tonkue mieHku. @opMHUpOBaHHUE TBEPIOTEIBHBIX HAHOKIIACTEPOB.

4. 3ﬂeKmpu’l€CKa}Z npoeodwwocmb CIIOMHCHDBIX 2€MEPOSEHHbIX cucmem

4.1. 13. TBepaoTEIbHBIC XUMUUECKHE PEAKIIUN

TBepIOTENbHbIE XUMUYECKUE pEAKIMU. MEXaHOXUMUYECKHUE MPEBPALLECHUS. Y JaPHO-BOJIHOBOM
cuHTe3. HanocTpykTyprpoBaHue noJi JeMCTBHEM AaBi€HUS cO cABUroM. HaHocTpykTypHupoBaHue
nyTeM  KpUCTAUIM3aluu  aMOppHBIX  CcTpykTyp.  KommaktupoBanwe  (KOHCOJIHIALINS)
HaHOKJIAcTepoB. JlepekThl M HampsHKEHHS B TBEPIOTENbHBIX HaHOCTPYKTypaX. CoBpeMEHHbIE
KOMITIO3UIIMOHHBIE KepaMHUYeCKhe HaHOKpUcTaumueckue. Kitaccupukanus KOMIO3HIIMOHHBIX
MarepuanoB. Kepamuka B COBpEMEHHON TEXHHKE..

4.2. 14. HanokepaMUKU 1 HAHOKOMIIO3UThI

Hanokpucramnmnyeckue Matepuanbl (HAHOKEPAMHKH W HAHOKOMIO3UTHI). [IpumeHeHue
HaHOPa3MEPHBIX CErHETORJICKTPUUYECKUX MaTepHaoB. [Topucras [Ib€30KEpaMUKa.
BbiCOKOYacCTOTHBIE AMAIEKTPUUECKHUE CBOWMCTBA HAHOPa3MEPHBIX IUICHOK THTAaHATa-IMPKOHATA
cBuHIa. CTPYKTYpHO-UYyBCTBUTEIBHBIE CBOMCTBA HAHOKOMIO3UTOB. ['paHuIel pasnena B
HaHOMaTepHuanax. OcobenHoctu CTPYKTYpBI CyOMUKPOKPUCTATITUIECKUX METAaJIJIOB.
HanoctpykTypa  HEymOpsSOYEHHBIX  CHCTEM. AHOMAaJUM  MEXaHUYECKOTrO  TOBEICHHS.
TBeprodasHble TOMOXMMUYECKUE peakUuu. TerioBble W 3JEKTPUUECKHUE CBOWCTBA. MarHuTHbIE
cBoiictBa. . llomydenwe mOMYIPOBOJHUKOBOrO Marepuana. llomydeHne 3MUTaKCHATBHBIX

CTPYKTYD..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. 6.ATOMHBIE 1 MOJIEKYJIsIpHbIE OpOHuTaIH. [IoBepXHOCTH MOHOKPUCTAIIIOB U
HaHOKJ1acTepoB. [IprMecHbIe aTOMBI HAa TIOBEPXHOCTH;
2. 1.YcnoBHas knaccudukanus MarepuaioB o pasmepy D vactun (3€peH). Bzanmoneiicrsue
YacTULl. DMIUPUYECKHE TOTEHIINAIIbI B3aUMOEICTBHS;
3. 2.03¢dexTuBHBIE pagrychl HOHOB. FIOHHBIE palyChl XUMHUYECKHX; 371€MEHTOB. THIIBI
XUMHUUYECKHX CBs3e. CTPYKTYpHBII THUII IEPOBCKUTA, IINUHENH, TpaHaTa, aiMasa;
4. 3.11oBepXHOCTP MOHOKPHUCTAJUIOB, HAHOKJIACTEPOB.. Pa30BbIE U CTPYKTYPHBIE COCTOSIHUS B
YIBTPAIUCIEPCHBIX cpenax. ['oMoreHHas KpucTauin3anus yJabTpaauCIEPCHBIX YACTHII,
5. 4.CB3b 2JIEKTPOHUKHU M KBaHTOBOW (u3uku. [ToHsATHE O MOTEHIMATIBHBIX IMaxX U Oapbepax.
MukpouacTuia B MpsIMOYrOJIbHOW ITOTEHIIUATIbHOM SIME;
6. 5.IIporao3upoBanue NOBEJEHHUS CBOWCTB KOMIIO3UIIMOHHBIX MOJYIIPOBOJHUKOBBIX
Marepuanos. PoOpMHpPOBAHNE HAHOKIIACTEPOB. TBEPAOTENBHBIE XUMUYECKHUE PEAKIINHY;
7. 7.KonndecTBeHHbIE XapaKTEPUCTUKHU Xaoca. PpaKTallbl U CIO0KHAs YIOPSIOYEHHOCTD.
@®pakransl U sBIeHU pocTa. J[poOHas pasmepHOCTh. OCHOBHBIE KOHUEIIUH (PPAKTAJIOB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

Ayoumopiivie KOHCYIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoncynbTanmy HampaBICHbl HA BBIMOJHEHHE pa3/IelioB KypCOBOTO TMPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJbTAIlMU pa3OuparoTcsi HaubOoyiee Ba)KHbIE YaCTH PACUETHBIX 3aJaHUN pasjena
"KonneHncupoBaHHas cpea, IUCIOKalUK, aTOMHOE U MOJIEKYJISIPHOE YIIOPSI0UYeHUS "
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[pynnosvie konucyaomayuu no pazoenam oucyunaunsl (I'K)

1. OO6cyxneHue maTepualioB 1Mo Kekicam pasnena "OCHOBBI (DM3UKH KOMITO3HUITMOHHBIX
MarepuanoB"

2. Koncynbranmum mnpoBomsaTcs 1o pazgeny "KonumeHcupoBaHHas cpena, JAUCIOKAllHH,
aTOMHOE U MOJIEKYJISIPHOE YIOPSAAOUYEHUS"

3. OOcyxneHue MmaTepualioB 1o Keiicam pasnena "OCoOCHHOCTH CTPYKTYpbl M CBOWCTB,
CBSI3aHHBIE C MAJIBIM Pa3MEPOM YaCTHULL"

4. KoHCynbTaluM HaIlpaBJICHbl Ha BBIIOJIHEHHWE PAa3AeNioB KypCOBOTO TMPOEKTa O]
PYKOBOJCTBOM HacTaBHMKa (mpenopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJbTallUM pa3duparorcs Haubosiee BaKHbIE YacTH PAcCUYETHBIX 3aJaHuil paszaena
"OCOOEHHOCTH CTPYKTYPHI M CBOMCTB, CBSI3aHHBIE C MaJIbIM Pa3MepPOM YacTHII"

Texywuii konmpons (TK)

1. KoncynbTauy HampaBJICHbl HA MOJTYYEHUE WHIWBUIYAIBHOTO 3aJaHUS ISl BBHITOJIHEHUS
KOHTPOJBHBIX ~ Meporpusathii 1mo pazgeny "OcHOBbI (U3MKH  KOMIIO3UIIMOHHBIX
MarepuaioB"

2. Koncynbranuu HampaBlieHbl HA MOJyY€HUE WHIAWUBUAYAIBHOTO 3aJaHUS AJIS BBHIOJHEHUS
KOHTPOJIBbHBIX MeponpusiTuii mno paszneny "KonneHcupoBaHHas cpena, IUCIIOKAalUU,
aTOMHOE U MOJIEKYJISIPHOE YHOPSAA0YCHHS"

3. Koncynpramuu npoBojsarcs mo pazneny "OcoOeHHOCTH CTPYKTYPHI U CBOWCTB, CBSI3aHHBIC
C MaJjbIM pa3MepoM yacTuil”

4. KoHcynbTaluu HampasjeHbl Ha TOJYYCHUE WHAUBUAYATHLHOTO 3aJaHUS I BBIMOJTHEHUS
KOHTPOJBbHBIX MEPONIPUATHH 1O pa3aeny "OcoOeHHOCTH CTPYKTYphI U CBOMCTB, CBSI3aHHBIE
C MaJIbIM pa3MepoM yacTui"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JTUCLUTLIUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00yUYEHUs MO TUCIUIUINHE Komst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB 1.3.1)
1234

3HaTh:
2. OCHOBHBIE (PM3UKO-MATEeMAaTUYECKUE MOJIENIU, UCTIOIb3yeMbIe KonTponbnas pabora/KM-1.
B 00J1aCTH (PU3HMKH MOTYTIPOBOHUKOBBIX KOMITO3HIIMOHHBIX N-1nk-3 + MonenrpoBaHu€e MPOLIECCOB IEPEHOCA B
MaTepUasoB KOMITO3UITMOHHBIX MaTepuaniax
1. OCHOBHBIE NPOLIECCHI, TPOTEKAIOIINUX B KOMIIO3UIIMOHHBIX Konrponsnas padora/KM-1.
MaTepuaax MEeKTPOHHOU TEXHUKH, WU-1nk-3 + MonenupoBaHue MPOIECCOB MEPEHOCA B

KOMIIO3UIIMOHHBIX MaTepuantax
4. pu3nKo-XxuMHUYECKHE CBOMCTBA KOMIO3UIIMOHHBIX VJT-2mic3 + KonTponbnas pabota/KM-2. [Iporekanue B
MaTepUasos; KOMIIO3UIIMOHHBIX MaTepuantax
3. BIUSIHUE CTPYKTYPHBIX XapaKTEPUCTHUK Ha CBOMCTBA V2113 + KonTponbrast pabora/KM-2. [Iporekanue B
KOMITO3UITMOHHBIX MaTEpUasoB; KOMITO3UIIMOHHBIX MaTepuaniax
Ymersb:
2. 00BSICHATH HAa OCHOBE (PU3MKO-MAaTEMaTHUYECKUX MOJIeIen Kontponsnas padora/KM-3.
XapaKTEPUCTUKU MOJIYINPOBOJHUKOBBIX KOMIIO3UIIMOHHBIX N-1nk-3 + HanoxoMno3utsl
MaTEpUAJIOB
1. mpuMeHsITh PU3NKO-MaTeMaTHUYECKHE MOIENU TIpU VT-1ics + Kontponsnas padora/KM-3.
pa3paboTKe KOMIIO3UIIMOHHBIX MaTepHAaJIOB ] HaHOKOMIIO3UTEI
3. UHTEPIIPETUPOBATH INEKTPOPUZUUECKUE XAPAKTEPUCTUKHU Pacuetno-rpaduueckas pabora/KM-4.
MIOJIYTIPOBOIHUKOBBIX U IUIJIEKTPUUECKUX KOMIIO3ULIMOHHBIX N-2nk-3 + | PacuerHoe 3ananue
MaTepUajoB
4. paccunThIBaTh NEKTPUUECKUE XAPAKTEPUCTUKH PacuetHo-rpaduueckas padora/KM-4.
MOJIYTIPOBOTHUKOBBIX KOMIIO3UI[MOHHBIX MaTepUaioB IS NJ-2nk-3 + | PacuetHoe 3a1anue
pa3nuYHbIX 001aCTe X HCIOIB30BAHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

dopma peanuzaiyu: 3anura 3a1aHus
1. KM-4. Pacuetnoe 3ananue (PacuetHo-rpaduueckas pabota)

Dopma peanuzaruu: [lncbemennas padota
1. KM-1. MonenupoBaHu€e MPOLIECCOB IIEPEHOCA B KOMIIO3ULIMOHHBIX MaTepuasax
(KonTpoawsHas pabora)
2. KM-2. [Iporekanue B KOMIIO3UITMOHHBIX MaTepuanax (KorrponsHas padora)
3. KM-3. Hanokommo3sutsl (KonTpoasHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No§)

CTaHJApTHBIC
B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS
1. 'maakos, C. O. ®u3uka KOMIO3UTOB : YUEOHUK AJI BY30B 10 €CTECTBEHHOHAYYHBIM
HanpasienusMm / C. O. ['magkoB . — 2-e w3, ucnp. u jon . — M. : FOpaiit, 2017 . — 332 ¢. —

(ABTopckuit yueoHuk) . - ISBN 978-5-534-01607-9 .;
2. KoMnploTepHOE MOJIENMPOBAaHUE U KOHCTPYHMPOBAaHUE HAMOJIHEHHBIX KoMno3ummii / b. A.

JlroxumH, [u ap.], Poc. akan. Hayk, Cub. otn-uue, MH-T GU3MKN NpOYHOCTH U MaTepHaIOBEICHHUS ;

otB. pex. C. A. 3enenyrun . — HoBocubupck : M3a-8o CO PAH, 2015 . — 264 c. - ISBN 978-8-
7692-1434-9 ;

3. B. 1. Kocrtukos, XK. B. EpemeeBa- "TexHosorus KOMIO3UIIMOHHBIX MaTepraioB”,
N3znarensctBo: "UHppa-Urxenepus", Mocksa, Bosnorna, 2021 - (484 c.)
https://biblioclub.ru/index.php?page=book&id=617610.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Maitan Buneokondepenuuu;

5. Acrobat Reader.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropun, OcHanenue
HaHMEHOBaHHe
Yyeonsle aynuropuu ais | E-306, Jlaboparopus rapTa co CKaMbeid, CTOJI IIPEenoaBaTelis,
MIPOBEICHUS JICKITMOHHBIX KBaHTOBOM CTOJI, CTYJI, JOCKa MEJIOBasi, SKpaH,
3aHATUHI U TEKYILLEro 31EKTPOHUKHU 000pyIoBaHuE CIeUATU3UPOBAHHOE,

KOHTPOJISI yueOHO-HarsJHOe nocodue
YuebHble ayIUTOPUH IS E-308, Yuebnas Ha0Op UHCTPYMEHTOB /17151
IIPOBEICHUS naboparopus CUHTE3a IPOPHIAKTHIECKOTO 00CTYKHBAHUS
MPAKTUYECKUX 3aHATUH, MOHOKpPHCTAJIJIOB o0opynoBaHus, 000pyI0BaHHE
KP u KII CIIEMHATTM3UPOBAHHOE
YuebHble ayIUTOPUH IS E-308, Yuebnas Ha0Op UHCTPYMEHTOB /ISt
IIPOBEICHUS naboparopus CUHTE3a IpOPHIAKTHIECKOTO 00CTYKHUBaHUS

1abopaTOPHBIX 3aHITHIA

MOHOKPHUCTAJIJIOB

o0opynoBaHusi, 000py10BaHUE
CICIUAIN3UPOBAHHOC

YuebHble ayIUTOPUH IS
MIPOBEACHUSA
IIPOMEKYTOUHON
aTTecTaluuu

E-302, YueOHas
ayauropus kag.
"OTOMK"

napTa co CKaMbeid, CTOJ MperoaaBares, CTOI
y4eOHBIH, CTYJI, IOCKAa MEJIOBast

ITomemmenus s
CaMOCTOSITENIbHOM pabOThI

E-310, qucnieiHbiit
KJ1acc Kad.
"OTOMK"

CTOJI TPEeToIaBaTeis, CTOJ, CTYJ, Bellanka
JUIST OJCKIBI, TOCKA MEI0Basd,
MYITBTUMEAUMHBIN POEKTOP, TOCKA
MapKepHas MepeBUKHasi, HOYTOYK,
KOMIIBIOTEP MEePCOHATBHBIN, y4eOHO-
HaTrsIHOE Mocooue

ITomentenus mis

E-302, YueOnas

napra co CKaMBeﬁ, CTOJI IpCrogaBaTelisl, CTOJ

KOHCYJIbTUPOBAHMS aynuTtopus Kag. y4eOHBI|, CTYI, JOCKAa MEJIOBast
"OTOMK"
ITomermenus mist E-302/1, Cxnan CTOII
XpaHeHHUs 000pyOBaHUS "OTOMK"

1 y4eOHOTro UHBEHTaps

16




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

duzuka KOMITO3MIITMOHHBIX MATCPUAJTIOB

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KM-1. MoaenupoBaHue MPOIECCOB IMEpeHOca B KOMITO3UIIMOHHBIX MaTepuaiax (KoHtponbHas
pabora)

KM-2 KM-2. [IpoTekanue B KOMIO3UIIMOHHBIX MaTepranax (KonTponsHas pabora)

KM-3 KM-3. Hanokommno3sutsl (KoHTposbHas paboTa)

KM-4 KM-4. Pacuernoe 3ananue (PacueTHo-rpadgudeckas padora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4
pasjena Henens 4 8 11 13
KM:

1 OcHOBBI (PM3UKH KOMITO3UIIMOHHBIX MaTEPUATIOB
11 1. OcHOBHBIE MOHATHS B 001aCTH KOMITO3ULIMOHHBIX +

' MaTepHaIoB HAHOZJIEKTPOHUKH
19 2. KonzieHcupoBaHHas cpeia: 00Iue XapakTepuCTUKHY, +

' XUMUYECKas CBS3b
1.3 3. lucnokanuu B TBEPABIX TEIaxX +
14 4. ATOMHOE ¥ MOJIEKYJIIPHOE YHOPSII0UEeHUS +

2 [Tpoueccsl mpoTekanus, NEPKOTAUA U PpaKTaIbHbIE

XapaKTPEPUCTUKN KOMITO3UIIMOHHBIX MaTepHaJIOB

21 5. Oco0GeHHOCTH KIIACTEPHBIX KPUCTAIUTMUECKUX +

' 00pa3oBaHMii
2.2 6. Camoopranusanus +
2.3 7. CBsI3b DJIEKTPOHUKHU M KBAHTOBOH (PH3UKHU +
2.4 8. Ilpocreiimue BBl HU3KOPa3MEPHBIX 00BEKTOB +
2.5 9. ATOMHOE MOJIEKYJISIPHOE YIIOPSIOUCHIE +
26 10. OcoOeHHOCTH CBOWCTB, CBSI3aHHBIE C MAIBIM Pa3MEPOM +

' YACTHIL

3 OCOOEeHHOCTH CTPYKTYPBI U CBOUCTB, CBA3aHHBIE C MAJIBIM

pa3MepoM YacTHI]

3.1 11. CtpykTypa MOBEpXHOCTH U MK (a3HbIX TPAHHUIL +
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3.2 12. Hykneanus 1 pocT HaHOKJIaCTEPOB +
4 DneKTpuyeckas MPOBOAUMOCTh CIIOKHBIX F€TePOTreHHBIX
CUCTEM
4.1 13.TBepaOTEIbHBIE XUMHUYECKHE PEAKITUN +
4.2 14. HanokepaMHKHd 1 HAHOKOMITO3UThI +
Bec KM, %: | 25 25 25 25
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