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1. Hean u 32124 0CBOCHUSI JUCHUIJIMHBI (MOLYJIs1)

Heab0 AUCHUNJIMHBI SIBJASIETCS OCBOCHUE CTYJICHTAMU KOMIUIEKCA TEOPETHYECKUX U
MPAKTUYECKUX 3HAHUM, MO3BOJSIOLUIMI MM CBOOOJHO OPHUEHTHUPOBATHCA B COBPEMEHHOI TEXHOJOTUU
MIPOU3BOJICTBA IOJYHNPOBOJAHUKOBBIX U  JUANIEKTPUYECKUX MATEpUajoB, HAIIEAIIUX [IUPOKOE
MPUMEHEHUE B DJIEKTPOHHON MPOMBIIUIEHHOCTH, Ha OCHOBE KOTOPBIX HM3rOTABJIMBAIOTCS YCTPOMCTBA
UHTETPAIbHON  (PYHKIIMOHAIBHOM 3JIEKTPOHUKH. DOpMUPOBAHHE HABBIKOB OSKCIEPUMEHTATBHBIX
UCCJIEIOBAHUM CBOWCTB MAaTE€pHAIOB JJIEKTPOHHOW M MMKPOAJIEKTPOHHON TEXHUKH, MAaTepHalioB
HAHORJIEKTPOHHUKH.

OCHOBHBIMH 321a4aMHU JUCHUIJIMHBI SIBJSAOTCH 3HATH OCHOBHBIE TEXHOJIOTHYECKUE TPUEMBI U
METO/IbI, OBJIAJICHUE METOAaMH pacueTa mpouiiel pacnpeaeneHus IpUMecH B OMHAPHBIX CHCTEMaXx.

2. MecTo qucuumjinnbl (Moay.si) B ctpykrype OIIOII BO
OvcumnanHa BKAoYeHa B o6A3aTenbHyl0 YacTb ydyebHOro uMKna npodpeccrmoHanbHO-06pasyoLmx
AVNCLUNAVH.

Hucnurnnuna Oa3upyeTcss Ha CIEAYIOIUX IUCHUIUIMHAX: “Xumus’, “Marepuansl 3JIEKTPOHHOMN
TeXHUKH, “DU3ndecKas XuMHUs U KPUCTATUIOXUMUS TTOTYITPOBOTHUKOB”.

W3ydeHne AUCUUIIIIMHBI HAMPABICHO Ha MOATOTOBKY CIELMATHCTOB, CIIOCOOHBIX pelaTh MpoOIeMsbl,
BO3HHMKAIOIINUE MPU MPOU3BOJICTBE U IKCITyaTallMi U3JIEIUI AIEKTPOHUKH U HAHODJIEKTPOHUKU C YUYETOM
o0yacTu, TUMOB M 3a/a4 NPOo(ecCHOHATBHOU AESITETbHOCTH B COOTBETCTBUU C MPO(ecCHOHATBLHBIMU
CTyJEHTaMH:

40.058 «MHxkeHep-TEXHOJIOT 10 MPOU3BOJACTBY U3AETUI MUKPOIIEKTPOHUKNY», KOTOPBIM YTBEPKIEH
npuka3zom Munrpyna Poccun ot 03.07.2019 Ne480n u 3apeructpupoBan MuHIOCTOM

Poccun 29.07.2019 Ne55439;

40.104 «Crneuuanuct 1Mo M3MEPEHHUIO MapaMeTpoB M MOAM(HUKANNWK CBOWCTB HAHOMATEPUAIOB M
HAHOCTPYKTYpP», KOTOPBIN yTBepKIeH npukazom Muntpyna Poccun ot 07.09.2015 Ne593n (B penakiuu,
BBeeHHOU B nierictue ¢ 20.01.2019 r. npukazom Muntpyna Poccun ot 14.12.2018

Ne807H) u 3apeructpupoan Muntoctom Poccuu 23.09.2015 r. Ne38983

1. 3 TpeboBaHus K pe3yJIbTATAM OCBOEHHUSI COEPKAHUS U CHUILTUHBI

[Ipouecc nzydenust AMCUUILINHBI « T€XHOIOTHS MaTepHalIOB IEKTPOHHOW TEXHUKW» HAIpaBlieH Ha
dbopMupOBaHUE DIIEMEHTOB cleayrolmx kommereHIMil B coorBerctBuu ¢ ®I'OC BO u OIIOIT BO mo
JTAaHHOMY HAIpaBJeHHIO MOJArOTOBKHU:

0) oomenpogeccnonanbubix komnerennuu (OIIK):

- CHOCOOEH CaMOCTOSATEIbHO MPOBOJAUTH SKCIIEPUMEHTANIBbHBIE HCCIEAOBAHUSA M HCIOJIb30BaTh
OCHOBHBIE ITPHEMbI 00pabOTKH U IpeACcTaBIeHUs MoTydeHHbIX JaHHbIX (OIIK-2);

- Cnoco0€H NMPUMEHSATh METOJbl MOUCKA, XpaHEHUs, 00pabOTKH, aHANIM3a U NPEJCTaBICHUS B
TpebyeMoM (hopMaTe MH(MOPMAIMK U3 Pa3IUYHBIX UCTOYHUKOB M 0a3 JaHHBIX, COOJIIOJast MPU 3TOM
OCHOBHbIE TpeboBaHus nHGopMamoHHou oe3omnacHoctu (OIIK-3);

Ko0 u naumenosanue unoukamopa 00CmudiceHus KOMnemeHyuu:

- CniocobeH paccMaTpuBaTh BO3MOKHBIE BAPUAHTHI PELICHUS MMOCTaBICHHOMN 3aj[au, OLIEHUBAET
ux nocronHcTBa u Hepocratku (OIIK-2.1);

- CnocobeH TmpoBecTH BHIOOP HaWIy4lIero crnoco0a MPOBEACHUN 3KCHEPUMEHTaTbHBIX
uccaenosanuii (OI1K-2.2);

-Cnoco6eH MpOBECTH OLIEHKY IMOTPEIIHOCTH PE3yJIbTaTOB 3KCIEPUMEHTAIbHBIX HCCIeI0BaHUN
(OIIK-2.3);

- Cnoco0OeH NMpuUMEHSATh METOAbl MOUCKA, XpaHEHMs, 0OpaOOTKH, aHANIMU3a W MPEACTaBICHUS
uHpopmanuu B TpeOyeMoM hopmaTe mpu perieHnH npodeccrnonanbHbix 3a1au (OI1K-3.1);



- Crioco0OeH mpu peleHud NpoPecCUOHANBHBIX 33Jad4 MPUMEHUTbh METOJbl MOMCKA, XPAHEHUS,
0o0pabOTKM, aHaIM3a W TMPEICTaBICHHs HMH(POpPMAIMM C  HCIOJIB30BAaHHUEM COBPEMEHHBIX
KoMITbOTEpHBIX TexHoorui (OI1K-3.1);

- CriocoOeH HCIoNIb30BaTh METOJbI TIOMCKA, XpaHeHHs, 00pabOTKH, aHATU3a U NPEICTaBICHUS
uHpopmanuu ¢ cobmoenneM nHpopmanonnoi o6e3onacHoctu (OITK-3.1).

B pe3ynbrare u3ydeHus AUCHUILIUHBI 00YYarOLUiCs JOKEH:
3HaTh: (U3NKO — XUMHUECKUE OCHOBBI TEXHOJOTHMUYECKUX MPOIIECCOB B TPOU3BOICTBE
IIOJIYIIPOBOXHUKOBBIX MaTEPHUAJIOB U YJIEMEHTOB 3JIEKTPOHHON TEXHUKHU
- OCHOBHBIE TEXHOJIOTHYECKUE METOBI U IIPUEMBI
- CBAI3b IaPAMETPOB TEXHOJOTHUECKUX PEKUMOB C  XapaKTEPUCTUKAMU IOJYIIPOBOJHUKOBBIX MaTEPUAIIOB
- BBIYMCIIUTENBHYIO TEXHUKY JJIS ONPECIICHUS ONITUMAJIbHBIX YCIOBUN NIPOTEKAHMS TEXHOJIOTHYECKOIO
npouecca
- CIIPaBOYHBIN anmnapar B 00J1aCTH MOIYIPOBOAHUKOBOTO MaTepUAJIOBEICHUS.
yMeTb: BbIOMpPATh MaTepUaiIbl IJIsl UCIIOIB30BAHUS B allliapaTtype 3JICKTPOHHOHN U
MHUKPO3JIEKTPOHHON TEXHUKH C YUETOM UX XapaKTePUCTHKH, BIMSHUS Ha CBOMCTBA BHEIIHUX (DAKTOPOB;
BJajJeTh: HH(pOPMAIHEH O TEXHOJIOTHH MAaTEPHAIIOB AIEKTPOHHONW U MUKPOIJIEKTPOHHOW TEXHUKH,
MaTepUaIoB HAHODJIEKTPOHUKH.



Tabmuua 1. Peanuzyemsie TpyaoBbie GyHKINN
(B COOTBETCTBUH C MPO(HECCHOHATBHBIMHI CTAHIaPTAMU)

[IpodeccrnonanbhpIit O6o00mmeHHast TpynoBas ¢pyHKUIMS VYpoBeHb YHuBepcaabHbIE U
CTaHIapT TpyAoBas QyHKITHS KBaHuKanyu | obmenpodeccHoHambHbI
u € KOMIIETCHIIUN
40.058 «mxenep- D Pazpabotka D/02.7 7 OIIK-2
TEXHOJIOT 110 TPYIIOBBIX Opranuzanus u
TIPOU3BOICTBY TEXHOJIOTHUECKUX MIPOBEICHIE
W3 MPOIIECCOB U 9KCHEPUMEHTATBHBI
MUKPORJIEKTPOHUKH MOJepHU3AIHS X pabot o
» MIPOU3BOJICTBA OTpaboTKE U
(3apeructpupoBano 171691 (SH107171 BHEIPEHHIO HOBBIX
B MuHHCTEpCTBE MHUKPOSJIEKTPOHUK MaTepHaJoB,
FOCTUITUU u TEXHOJIOTHIECKUX
Poccuiickoit MPOLIECCOB U
Ddeneparyu 29 000pyAOBaHUS
utoig 2019 rona, MPOU3BOJACTBA
PErUCTpaliOHHBIN 15631 (S0510
N 55439) MHUKPO3JIEKTPOHUKHU
40.104 D PykoBoacTBo D/01.7 7 OIIK-3
«Crenanuct 1mo MoIpa3AeTICHISIMA Opranuzanus u
HU3MCPCHULIO 110 UBMCPCHUAM KOHTPOJIb
napamMeTpoB U napamMeTpoB U MPOIIECCOB
Moan(HUKauu MoU(DUKATTAA M3MEpEHUI
CBOICTB CBOICTB apaMeTpoB U
HaHOMATEPHUaNOB H HAaHOMAaTEPUAIIOB U MOIU(pUKAIAN
HaHOCTPYKTYP» HAHOCTPYKTYP CBOWCTB
(3apeructpupoBaHo HaHOMAaTEPHaJIOB U
B MuHucrepcTBe HAHOCTPYKTYpP
IOCTUIIUH
Poccutiickoit
Oenepauuu 23
ceHts0ps 2015
roja,
PETHCTPaMOHHBIN
N
38983)




2. 4. Conep:kaHue M CTPYKTYpa TUCUMIIIIMHBI (MOTYJIS)

4.1 Cooepicanue pazoenos oucyuniunl

Tabnuma 2

No
pasnena

HaumenoBanue
pasnena

Conepxanue pazzeia

Kon
KOHTPOJIUPYEMO
KOMIIETeHIINN
(wm ee gacTH)

®dopma
TEKYIIETro
KOHTPOJIS

MeTtonabl
MOJTy4YECHUS
HAHODJICKTPOHHBIX
U3JICIIUN 1
YCTPOWCTB

Beenenue.
MonekyaspHO —1y4eBas
snutakcust (MJID).
OcaxeHue u3 ra30Bon
thazer (CVD).
Ou3ndecKre TPUHITUTIHI
HaHORJICKTPOHKH.
[TapameTps! KBAHTOBBIX
TOYEK: MUHUMAITbHBIA 1
MaKCHUMaJIbHbBIN
pa3Mephl, CTPYKTYpHOE
COBEpIIIEHCTBO,
IDIOTHOCTH U
OJTHOPOJTHOCTH;
0COOCHHOCTH
ANEKTPOHHOTO CIIEKTpa B
CTPYKTypax ¢
KBaHTOBBIMHU TOYKaMH,
30HHAs CTPYKTypa B
KpHUCTaIlIaXx,

OIIK-2.1-2.3
OIIK -3.1-3.3

JIP, K, T,
PK

2. ®U3HKO -
XUMUYECKUC
OCHOBBI
MPOIIECCOB
nepepadoTKu
CBIPBEBBIX
MaTepuasoB
MaTepuasoB

XuMH4yecKue
MIPOLIECCHI.
Knaccudukamms
XUMUYECKUX PEAKIUH.
PaBHOBECHE B XUMHUKO
— TEXHOJIOTUYECKHUX
nporieccax. O0mias
XapaKTEepPUCTHKA
YUCTOTHI BEIIECTBA U
MPOLIECCOB
pa3aeneHus u
OUYHCTKH.
CopO1monnbie
npoueccsl. MoHHBIN
0OMeEH.
Xpomororpadusi.
[Tpoueccsl
JKUJTKOCTHOM
SKCTpaKIIUH.
Kpucrannmzanmonneie
npouecchl. Pa3oBbie
JUarpaMMBbl
PaBHOBeCHBIN 1

3¢ exTUBHBIN

K02 HUIIUEHTBHI

OIIK-2.1-2.3
OIIK -3.1-3.3

JP, K, T,
PK




pacrpezesieHus.

dusznko
XUMHUYECKHE
OCHOBBI
MPOLIECCOB

3aTBCPACBAHMA.

[Tpoueccol
SKUIKOCTHOU
SKCTPaKIIUH.
Kpucrannmzaunonseie
npoueccol.  Da3oBbie
JarpaMMbl
PaBHOBeCHBII u
3¢ pexTUBHBIN

KO3 PHUIIHEHTHI
pacrpeaeneHus.
[Iponieccsl neperoHku
yepe3 raszoByio (azy.

CyOmumarust u
JUCTUIUISILMS.  3aKOH
Paynsa Ouuctka
BEILIECTB C IOMOIIbIO
XUMUYECKUX
TPaHCIOPTHBIX
peakuuii. TexHonorus
MOJTy4YEeHUs
MOHOKPHUCTAJNTMYECKUX
MarepuaoB.
Baxkueiinmme MeTOAbI
MOJTy4YEeHUs
MOHOKPHUCTAJNIOB W3
JKUIKOM ¢ba3sbl.
Kparkas
XapaKTEepPUCTUKA
MeToJI0B  bpumkmena,
[Ipana u
YoxpanbCKoro.
Mertoubl
BBIpAIMBaHUS

PO UIBHBIX
MOHOKPHCTAJIOB.
OCHOBHbIE TMPUHIIMIIBI
dhopmoobpazoBaHus.
Meron Bepneiins.
Texnonorus
MOHOKPHUCTAJJIOB
TOJTYITPOBOIHUKOBBIX
COeTMHEHHI A3B’,
A’B®, A*B®
JlerupoBanue
KpUCTAJJIOB B
rporecce
BbIpalllUBaHUs u3
SKUIKOM (ha3bl.

OIIK-2.1-2.3
OIIK -3.1-3.3

JP, K, T,
PK

8




Pacnpenencnue
npumecen B
BBIpAIIMBAEMBbIX
Kpuctamiax. Meroasl
MOJIyYEHUSI OAHOPOIHO
JIETUPOBAHHBIX
MOHOKPHUCTAJJIOB.
JlerupoBanue
KPUCTAJIJIOB B
rporecce
BbIpalllUBaHUs u3
ra3oBou daze.
TexHonorus
MOJTy4YEHUs
AMUTAKCHUATBHBIX
CTPYKTYp Ha OCHOBE
MOJTYTIPOBOTHUKOBBIX
COCTUHEHUN s
JUCKPETHBIX
3JIEMEHTOB "
3JIEMEHTOB
(GyHKIMOHATBLHON
3JIEKTPOHUKHU.

3. Conep:kanue U CTPYKTYpPa IMCUMILIUHBI (MO1YJIs1)

B Tabmune 1 mnpuBoaMTCS ONMHMCAaHWE COACPNKAHWS TUCIHUIUIMHBI, CTPYKTYPUPOBAHHOE IIO

paszenaMm, ¢ yKa3aHHEM IO KaXJIOMy pasfeny (GOpMbl TEKYIIEro KOHTPOJS: 3aliuTa JIabopaTOpHOMH
pabotsl (JIP), xomnoksuywm (K), pydexnsiit koutposs (PK), Tectuposanue (T).

Tabnuna
1
\o HaumeHnoBanue Copep:xaHue pa3jesia/TeMbl ®opma
pasaena TEeKYIero
KOHTPOJIS
OcHOBBI TEMIO Bgenenne. CoBpeMEHHOE COCTOSIHUE (X),

Macconepeaain
n

XUMHUYCCKUX
MpoLeccoB

TCXHOJIOTHH

MOJIYITPOBOAHUKOBBIX U

AUSJICKTPUICCKUX

MaTCpHraIoB

IMPOU3BOJACTBA U OCHOBHBIC TCHACHINH PA3BUTHUA
TCXHOJIOTUH MMOJTYIPOBOJHUKOBBIX MATCPUATIOB

Obmas XapaKTepUCTHKA OCHOBHBIX
IIponEeCcCoB TEXHOJIOTHUH MOJIYIIPOBOJJHUKOBBIX
MaTepHAJIOB. Texnomormueckue TIPOIIECCHI.
MogenupoBaHie W~ ONTHMAaJbHOE  YIIPaBIICHUE
MIPOIIECCaMHU.

[Iponeccsl Macconepeaaun U TEIIONEPEIAYH.
[Iepenada TemaoTsl 3a CYET TEIJIOBOIO U3IYyYEHUS U
KOHBEKIIUH. PasHOBecHEIE COOTHOIIICHHU n
OCHOBHBIE ITapaMeTpPbl IPOLIECCOB MaCCONEPENAUN.
MexdaszHblii IepeHoc, IIEKTPONEPEHOC U MEPEHOC B

BaKyyMe.

(PK), (T), JIP)




®uzuko
XUMHUYECKHE
OCHOBBI
MIPOIIECCOB
nepepaboTKH
CBHIPbEBBIX MaTEPHAJIOB

Xumudaeckue npouecchl. Knaccuduxanus
XMMHYECKUX peakiuii. PaBHOBeCcHE B XUMHKO —
TEXHOJIOTHYECKHUX MPOIeCccax.

OO6m1as XxapakTepruCcTHKa YACTOTHI BEIIECTBA U
MPOIIECCOB pa3feieHuss U o4UCTKH. CopOIMOHHBIC
nporiecchl. oHHBIN 00MeH. XpoMoTorpadust

[Ipoueccsl JKUIKOCTHOU

sKcTpakiuu. KpucramuimsauoHHbie

MPOIIECCHI. ®da3oBbIe THArpaMMBbl
PaBnoBecHbIi U 3¢ pexkTuBHBIN KO3 PHULIHEHTHI
pacrpeaeyeHus..

[Iporieccrl meperoHku uepes razoByto dasy.
CyOmumarus u guctinisanus. 3akoH Payms Oductka
BEILIECTB C MOMOIIBI0 XUMHUYECKUX TPAHCTIOPTHBIX
peakuuii

(K),
(PK), (T), JIP)

nomotibio MJID. CroiicTBa caMOOpraHn30BaHHBIX Si-
Ge- wHanocTpyktyp. IlomydeHue HaHOpa3zMepHBIXSi-
Ge - CTPYKTYp METOJIOM TEPMHYECKOTO HCTIApECHHUSI.

dusuko OO6pazoBaHue KPUCTAITUTMYECKUX 3aPOIBIIICH. (K),
XUMHYECKHE MexaHu3M U KMHETHKA pOCTa KPUCTAIUIOB. (PK), (T), (JIP)
OCHOBBI IloBepxHOCTHAsA KNHETUKA POCTa KPUCTAJUIOB.
IIPOLIECCOB BnusiHue npuMecei Ha poLecchl pocTa KPUCTAIIIOB.
3aTBEpICBAHNS XKunkopaznas u raszo-asHas SIUTAKCHSL.
MexaHu3Mbl U OCOOCHHOCTH  3MHUTAKCHAIBHOTO
pocra.
TexHonorus
MI0JIy4€HUSI MOHOKPHUCTAITTNYECKUX
MaTepuanoB. BaykHelye MeToIbI OITYYCHHUS
MOHOKPHCTAIIJIOB U3 )KUIKOH (hazbl. Kparkas
XapaKTepUCTHKA METOJI0B
Bbpumxmena, [lpana u Yoxpanbckoro.
MeTtoasl BBIpalMBaHUs PO UIBHBIX|
MOHOKpHCTaJI0B. OCHOBHBIE ITPUHIIMIIBI
dbopmooOpazoBanus. Meton Bepneitns
[TonyyeHnue KpuCTasIOB M3 Tra3oBOH (ha3bl.
TexHOoI0rns MOHOKPHCTAJIJIOB IOITYIIPOBOAHUKOBBIX
coenqunennii A3B5, A2B6, A4B6
OcHoBBI TexHonmorus noay4yeHus SNUTaKCUAIBHBIX (X),
TEXHOJIOTMU IMOJYYEHUs [CTPYKTYP Ha OCHOBE MOJIYITPOBOJHUKOBBIX (PK), (T), (JIP)
MOHOKPHCTAJJIOB COEIUHEHUH JUIsl TUCKPETHBIX 2JIEMEHTOB U DJIEMEHTOB
MOJTYIIPOBOJTHUKOBBIX U [(DYHKIIMOHAIBHON 3JIEKTPOHHKH.
TUDIIEKTPUYECKHUX
MaTEpHUaJIOB
Meronsl @dyHIaMEeHTAIBHbIE MPEANOCBUIKA. Poct u (K),
MOJTy4YeHUs 0COOCHHOCTH YIOPSAI0YECHUS ancamo6neit |(PK), (T), (JIP)
CaMOOpraHM30BaHHBIXS i- HaHOKIacTepoBGe. Mopdosornueckue nepecTponky.
GeHaHOCTPYKTYpP OcoOeHHoCcTH co3faHMsl reTepocTpykTypSi-Ge ¢
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Dusuko (K),
HCFHpOBaHI/Ie KpHUCTAJJIOB B IIPOLICCCC BbIpalllMBAHUA

XUMHYECKHE y . |(PK), (T), (JIP)
OCHOBBI 3 okuakoi (asel. PacnpeneneHue mpumeceit B
[IPOIICCCOB JIETHPOBAHUS BbIpalllUBACMbIX KpHUCTAJIJIAX. MCTOI[BI MOJIYYCHUA
MOHOKDHCTAJIIIOB OTHOPOJTHO JIETHPOBAHHBIX MOHOKPHCTAJIIOB.

JlerupoBaHre KPUCTAUIOB B MPOIIECCE BhIPALHBAHHUS
13 ra30BOM (hasbl.

CTpykTypa AMCUMIIMHBI (MOXYJISA)

OO6mmast TpyI0eMKOCTh TUCIHUIUIMHBI (MOJIYJIST) COCTaBIsAET 5 3a4eTHBIX eauHuI] (180 yacon)

Tabnuma 3. O0mias Tpy10eMKOCTh TUCITUTUTHHEI

Bun padorsl TpynoeMKoOCTD, Yachl
3 cemecp Bcero

OO0mas Tpy10eMKOCTh (B 32a4€THBIX 180 180

eIMHHUIIAX)

KonrakTHasi padora (B yacax): 68 51

Jexyuu (J1) 34 34

Jlabopamopuwsie pabomut (JIP) 34 17

CamocrosiTesibHas padoTa (B yacax): 102 102

Kypcosoii npoexT (KII)

Kypcogas pabora (KP) - -

CamocrosiTenbHOE U3yUYCHHE Pa3IeIoB 85 99

IoaroroBKa u NMPOX0KIEHUE 27 27

NPOMEKYTOYHOM aTTecTalul

Bupa npomexyTouHO# aTTecTALIMH JK3aMeH JK3aMeH

Tabnuma 3. JIeKInoHHbIC 3aHIATHS

Ne ni/m Tema

1 Beenenune. CoBpeMEHHOE COCTOSIHUE TIPOM3BOACTBA W OCHOBHBIC TEHICHIIMHU
Pa3BHUTHS TEXHOJIOTHH MTOJIYIIPOBOTHUKOBBIX MaTEPHUAJIOB

2 OO0mias xapakTEepUCTHUKAa OCHOBHBIX IPOIIECCOB TEXHOJOTHUHU TOTYNPOBOIHHUKOBBIX
MaTtepuanoB. TexHojormueckue mporecchl. MojenupoBaHiue U ONTHMAaJIbHOE YIpPaBIECHUE
porLeccam.

3 [Tpoueccrl Macconepenaun u Temonepenayn. [lepegaua TEmioTh 3a CYET TEIJIOBOTO
W3ITy4eHUs] U KOHBEKIIMU. PaBHOBECHBIE COOTHOIICHHSI U OCHOBHBIE ITapaMeTPhl MPOIIECCOB
Macconepenaun. MexdasHblil epeHoc, 3JeKTPONEePeHOC U NEPEHOC B BaKyyMe.

4 Xumuyeckue mnpoiecchl. Kiaccudukaius XUMUYECKHUX peakiuii. PaBHOBecuwe B
XUMHKO — TEXHOJIOTUYECKUX MPOIIeccax.

5 OO0mmas xapakKTepUCTHKa YHCTOTHI BEIIECTBA M MPOIECCOB Pa3AelieHUs U OYUCTKU.
Cop6unonnsie nporeccbl. MoHHbI 00MeH. XpomoTorpadus

6 [Tponecchl KUAKOCTHOW 3KCTpakuuu. KpucramwmszannoHHsle mponecchl. da3zoBbie
nuarpamMmbl PaBHOBeCHBIN U 3P PeKTUBHBIN K03 DUIIMEHTHI pacpeesieHusl.

7 [Ipomeccrl meperoHku 4depes ra3oByio (aszy. CyOmuManus W JTUCTHULIUSA. 3aKOH

Paynﬂ Oumnctka BCIICCTB C MOMOIIBIO XUMHNYCCKUX TPAHCIIOPTHBIX peaKI_[I/Iﬁ
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8 OO6pa3oBaHre KpPUCTAUTMYECKUX 3apojblieli. MexaHW3M H KHHETHKAa pPOCTa
KpuctayuioB. IloBepXHOCTHass KHMHETMKAa pOCTa KpUCTAIOB. BimsgHue mnpumecerd Ha
IIPOLIECCHI POCTA KPUCTAILIOB.

9 Kunkodaznas u razo-hazHas snuTakcusi. MexaHU3Mbl U 0COOCHHOCTH
AMUTAKCUAIBHOTO POCTA.

10 TexHonorust MOJy4eHUs] MOHOKPUCTAJUIMYECKUX MaTepualioB. BaskHeule MeTo bl
MOJTYYEHUSI MOHOKDHUCTA/UIOB U3 KHAKOM (a3el. KpaTkas xapakTepucTHKa METOJIOB
bpumxmena, [1dana u Yoxpanbckoro

11 MeToap! BeIpaiiBanus NpopMILHEIX MOHOKPUCTAIOB. OCHOBHBIE TIPUHIIUITHI
dbopmooOpazoBanmsi. Meton BepHeiins

12 [Tomyyenue kpuctauioB U3 ra3oBod (a3bl. TexXHONOrHs MOHOKPHUCTAIIOB
MOJYNPOBOIHUKOBBIX coequuennit A3B5, A2B6, A4B6

13 . TexHomoruss  MOJydyeHUs  ONUTAKCHAIBHBIX  CTPYKTYp  Ha  OCHOBE
MOJIYIIPOBOJIHUKOBBIX ~ COCAMHEHHH Ui  JUCKPETHBIX  OJJEMEHTOB M JJIEMEHTOB
(YHKIIMOHATILHOM AIEKTPOHUKHU

14 @yHIaMeHTallbHbIE IPeANoCchUIKU. PoCcT U ocoOeHHOCTH ynopsioueHus: aHcamOien
HaHokJactepoBGe.

15 Mopdomoruueckue nepecTpoku

16 OcoOenHoctu co3fanus rerepocTpykTypSi-Ge ¢ momompo MJID

17 CpoiicTBa camooprann3oBaHHbIX Si-Ge- HAaHOCTPYKTYP

IMpakTuyeckue 3aHATHSA (CEMHUHAPCKHE 3aHATHSA) He MPEIYCMOTPEHbI Y4eOHBIM IIAHOM
Tadauua 4. JlaboparopHbie padoThl

Neni/nn Tema

1 HccnenoBanue nporiiecca 3aTBepIeBaHus IOIYITPOBOJHUKOBBIX MAaTEPHUAIOB METOIOM
T depeHIaIbHO — TEPMUUECKOr0 aHAIN3a

2 MonenupoBaHHe MPOIECCOB OYUCTKY TE€PMAHUsS M KPEMHHSI METOJIOM 30HHOM TUTaBKH

3 MonenupoBaHue MPOIECCOB HAMTPABICHHOTO JIETUPOBAHMS MOHOKPHCTAJNIOB KPEMHHS B
nporiecce BeIpaIMBaHus METOA0M YoXpanbCcKoro

4 HccnenoBanne  ocoOeHHOCTEH  cuUHTE3a  IMOJYNPOBOJHUKOBBIX ~ HMHKOHTPYIHTHO
UCTIAPSIOIINXCS COETUHEHUN

5 [Tonryuenue mieHOK aMOp(GHOT0 KPEMHHUSI METOJIOM KaTOJJHOTO PacHbLICHUS

6 Pacuer ko3¢ unmenta pacnpeneneHust B OMHaApHBIX CUCTEMAaX MOJYIPOBOJHUK-IIPUMECH

Tabanna S. CamocrosiTe1bHOE H3Y4YECHHE PA3/1eJI0B U CHHUIIIMHBI

Nen/m BOleOCbI, BbIHOCUMBIC HA CAMOCTOATEC/IbHOC U3YUCHUEC

CoyrHeYHEBIE DJIEMEHTHI Ha €I'0 OCHOBE

2. KoHTpomnb kauecTBa MoayrnpoBOAHUKOBBIX MAaTEPUANIOB 110 CTPYKTYPHBIM U
NIEKTPO(YU3NYECKUM MTapaMeTpam.

3. [Tony4yeHrne MOHOKPUCTAIUIMYECKHX MaTepHajIoB U3 TBEPAOH U KHUIKOH (a3.

4. OueHo4yHble MaTepUAJIbI /ISl TEKYLIEro U py0e:KHOT0 KOHTPOJIsSl yCIeBaeMOCTH

KoHeuHbIMH pe3ynbTaTaMM OCBOEHHUS MPOrpaMMbl JAMCHUUIUIMHBI SBISIOTCS CHOPMHPOBAHHBIE
KOTHUTUBHBIE  JIECKPUNTOPBl  «3HATh», «YMETb», «BJIAAETb», PpACIHCAHHBIE IO OTAEIbHBIM
KoMIleTeHIMsIM. POpMHUPOBAHNE ITUX JECKPUIITOPOB IMPOUCXOJNUT B TEUEHHE BCETO CEMECTpa I10 3Tanam
B paMKax pa3JIMYHOIO BUJIA 3aHATHIA U CAMOCTOSITEILHON paboTHI.
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B xone nzyueHus JUCUMILIMHBI IPEyCMATPUBAIOTCS MEKYUjUil, PyOescHblii KOHMPOib U

RPOMEINCYMOUHAA AMMECM AU,
5.1.0uenounvie mamepuanst 011 meKyuye2o KOHmMpOJis.

Llenv mekywezo kommpons — OLEHKa pe3yibTaToB pabOThl B ceMecTpe M olecreueHue
CBOEBPEMEHHOM 00paTHOM CBsI3M, [UIA KOPPEKUUH OOY4EHUs, aKTMBM3aLlUU CaMOCTOSTEIbHOW PaboThI
oOyyaromerocsi. O6bEKTOM TEKYIIETO KOHTPOJIS SBJISIOTCS KOHKPETH3UPOBAHHBIE PE3YIbTaThl 00yUCHHS
(yueOHbIe TOCTHXKEHUS) M0 JUCHUTUIMHE.

Texkywuit Konmpoas YCIEBaE€MOCTH OOECIEYMBAET OLEHMBAHHUE XOJa OCBOEHHS JUCLMILIMHBI
«TexHoyorusi MarepuajgoB MIEKTPOHHOW TEXHUKW» W BKJIKOYAET BBIOJHEHHE JIaOOPAaTOPHBIX padoT:
MOJIYYEHHUs TOMYCKa K BBIIOJIHEHUIO paboThI, BBITOJHEHUE paboThl, 00paboTKa pe3yIbTaTOB U3MEPEHHUS,
3allIMTa BBIIIOJHEHHOH pabOThI ¢ OTYETOM B YCTAHOBIICHHBIH CPOK.

OneHka kayecTBa MOATOTOBKM HAa OCHOBAHUU BBINOJIHEHHBIX 3a/laHUM BeleTCs MpernoaaBareieM
(c 0OcyxIIeHuEM pe3yIbTaToOB), OAJUTBI HAYKMCIISIOTCS B 3aBUCHMOCTH OT CJIOXKHOCTH 3aaHHUS.

Kpumepuu d)ODMMDO6aHM}l OYEHOK (Ou€HU6aH1/lﬂ) nocjie 8blnOJIHEHUA Jla60pam0pr1x pa60m.‘

3a onHy 1a00paTOpHYIO pabOTy MOKHO MOTYYHTh MaKCUMAIIbHO 4 Oaa.
Kpumepuu oyenusanus

Oyenka
Jlonyck k pabome IIpoBenenne Sawuma padomot
1 6ana JKCIepuMeHTa U 00padoTKa 2 danna
pe3y/abTaToB u3MepeHus 1
ERA
Cmyoenm s3naem Haszeauue, | Cmyoenm evinoaunun paoomy | Cmyodenm no020mosu
yenb pabomel U NOPAOOK | NOO PYKOBOOCMBOM | NUCOMEHHbILL ~ omuem O
BbINOIHEHUSL pAOOMbl. npenooasamelis Uil UHICeHepa | 8bINOJHEHHOU pabome,
U CAMOCMOSIMENbHO GbINOJHUL | XOPOULO 3Haem
Mamemamuyeckylo oopabomky | meopemudeckuii  Mamepuan
Ppe3yIbmamos usmeperus no meme  1a6OpPaAmMopHOLl
pabomol, 2pamMoOmHO U NO
cywecmsy — uziazaem  eeo,
00nycKast HeKkomopbie
HemoyHocmu 6 omeeme Hd
8onpoc.

MeToauuecKkue P€KOMEHIAIUH K naﬁopaToprlM 3aHATUAM

BrimonHeHne Kax10# 1abopaTopHO pabOTHI CKIIAIBIBACTCS U3 CIEAYIONIUX JTAIOB.

Camocmosamenvras nodcomoska cmyodenmos k pabome. Ilepen Hauanom pabOThl CTYIAEHTHI JOKHBI
YETKO MPEJCTaBIATh cebe IeNib pabdoThl, 3HATh CXEMY, METOJ H3MepeHUs, (PU3HUECKYIO CYIIHOCTh
OXHJAEMBIX Pe3yabTaToB. JI0DKeH OBITh TMOJTOTOBJICH MPOTOKOJI M3MEPEHUH, COJCPIKAIIUN TaOJUIIbI
JUIST  3allUCH  PE3yJbTaTOB H3MEPEHWH U OCHOBHBIE pacueTHble (¢Gopmynbl. CTyneHThl, He
MOJITOTOBUBIIMECS K padOTe€ B COOTBETCTBHHM C ITUMH TPeOOBAaHUSAMH, K BBIIOJHEHUIO Pa0OTHI HE
JIOITYCKAIOTCH.

IIposedenue sxcnepumerma . DTOT STall OCYIIECTBISETCS B COOTBETCTBUU C METOAMYECKUMH
yYKa3aHUSIMH, KOTOPBIE COJIEPKATCS B OMMCAHUU K Kax10i1 padote. JlaboparopHbie u3MepeHus Ha CTeH/Ie
CTYICHT MOXET HadaTh TOJIBKO TIIOCIe coOeceoBaHWS C TIperojaBaTrelieM U IOJNydeHUs
COOTBETCTBYIOIIETO JAOMycKa. J[IoOble M3MEHEHHsS B CXeMe MPOBOAATCS IMPH OTKIIOUEHUH CXEMBI OT
UCTOYHUKA HapsDKEHUs. Pe3ynbTaTsl M3MEpEeHHsI POBEPSIOTCS MPETOIaBATENICM.

Cocmasnenue omuema o npodenannou pabome. OTIET TOIHKESH COJCPKATh UCUCPIBIBAIOIINE JTaHHBIC,
Kak O 1enu paboThl, TaK W O pe3ylbTaTaX B CIEAYIONIEH TMOCIeI0BATEIbHOCTH: 3aJaHHe; CcXeMa
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YCTAaHOBKM M OIMCAHME METOAMKU W3MEPEHUI; IEpPBUYHBIE SKCIIEPUMEHTAJIbHBIE pE3YJIbTaThl 3a
HOJMNKCHIO NPENOoAaBaTelis; pe3yibTaThl 00pabOTKH SKCIEPUMEHTAIbHBIX JaHHBIX, BKJIIOYas Ipaduky,
TaOIUIIBI; OOIIME BHIBOJIBI O pabOTe U 3aKIIOUCHHE.

Texct oTueTa JOKEH ObITh HATMCAH aKKYPaTHO U Pa300pUYHMBO OT PYKH WM TIPE/ICTABICH B BUEC
pacriedaTky, IMocjieé KOMIBIOTEpPHOW BepcTKU. B o0oux ciydasx TEKCT JOJDKEH IMPeNCTaBlIsATh cOOOM
JOTMYECKOE M3JIOKEHUE CcyliecTBa Bompoca. Hemomyctumo mnpuBeneHue ¢opmyn, Tabaum 6e3
pa3bsCHEHUI BceX 0003HAaYeHUH U cokpaiieHuil. [losydeHHble 3aBUCUMOCTH JOJIKHBI COINPOBOXKIATHCS
TEOPETUYECKUM OOOCHOBAHHBIM OOBSCHEHMEM NPUYMH BIMAIOLIMX HA MX XO[, AJS 4ero B Ipolecce
COCTaBJICHUSI OTYETa CTYAEHT 00s3aH MO JINTEPATYPHBIM HCTOYHHUKAM O3HAKOMUTBLCS C MaTEpUAJIOM,
KOTOPBI ObLJT 0OBEKTOM €ro MCCIEeOBaHus B abopaTtopuu. be3 Takoro 03HaKOMIJICHHS C MCIIBITYEMbIM
METOIOM CTYAEHT He OyIeT B COCTOSHUM JaTh NPAaBUIbHBIM aHaNIMU3 IMPOLECCOB, MPOMCXOIAIUX B
MaTepuae Mpu 3KCIEPUMEHTE.

3awuma _nabopamopnoii_pabomul _c_npedcmasnenuem omuema. Ilpu cpaue ordera CTYAECHTHI
JOJDKHBI T10Ka3aTh IOHUMAaHHUE CYHUIHOCTH (U3MUYECKUX SBJICHHH B MCCIEJOBAHHBIX MarepHasax,
OOBSICHUTB TIOJNy4EHHBIE pEe3yNbTaThl W claenath BeIBOABL. I[lpu pabore B mabopaTopuu HEOOXOAUMO
CTPOTO BBITIOJHATH BCE MPABHUJIA TEXHUKH OE30MTACHOCTH U YKa3aHUs MPEnojaBaTesl.

Oyenxa nabopamopuvlx padom TPOBOAUTCS B COOTBETCTBUU C TIOJIOKEHHUEM 00
0aJUTbHOPEHTHHTOBOM CHCTEME aTTecTaluy OOyJaromuxcs 1Mo 00pa30BaTEeNbHBIM IPOrpaMMaM
BBICILIETO

o0Opa3oBaHus — mporpaMMam OakajiaBpuaTa, porpaMMaM CHelHaluTeTa U MporpaMMaM MarucTpaTyphbl
Ka6apnuno-bankapckoro rocynapctsennoro ynusepcutera uM. X.M. bepoexona (https://kbsu.ru/).
3ananus A 1a00paTOPHBIX 3aHATUHN MPUBEIEHBI B OMMCAHUSX J1a0OPAaTOPHBIX padOT, JOCTYIIHBIX Ha
caiire nndopmannonHoii cuctemsl KbI'Y (http://open.kbsu.ru/).
5.2. Oyenounvie mamepuanvt 015 pyoesHcH020 KOHMPOJA.

Pybeoicnviti konmpoas OCYyIIECTBISIETCS 10 Oojiee WM MEHEe CaMOCTOSTENbHBIM pasfenaM —
yu4eOHBIM MOJIYyJSIM Kypca M MPOBOAUTCS MO OKOHYAHUHM H3YYEHHs] MaTepuajga MOAYNS B 3apaHee
YCTaHOBJIEHHOE BpeMms. PyOexXHbI KOHTPOJIb MPOBOJUTCS C LENbIO ONpEAETeHUs] KadyecTBa YCBOCHHS
MarepHaia yyeOHOro MOJyis B LieloM. B TedeHue cemecTpa MPOBOAMUTCS MPU MAKUX KOHMIPOJIbHBIX
Meponpusamus no 2pauxy.

B xauectBe QopM pyOEKHOT0 KOHTPOJS HCIOIB3YIOTCS TECTHPOBAaHHE (MHCHhbMEHHOE WM
KOMIIBIOTEPHOE) U MPOBEJIEHUE KOJUIOKBUYMa. BhinoaHsemMble paboThl TOJIKHBI XpaHUTHCS Ha Kadeape B
TE€YEeHUH Y4eOHOro roja W mo TpeOOBAHUIO MPEIOCTABIATHCS B YIIpaBlieHWE KOHTpoJisd KayecTBa. Ha
pyOexXHbIE KOHTPOJIbHbIE MEPOIPHUATHS PEKOMEHAYETCS] BBIHOCUTh BECh IIPOrpaMMHBIM MaTepuai (Bce
pasziensl) o JUCIUIUIMHE.

KoJ/s10kBHYM TPOBOJUTCS B COOTBETCTBUHU C IOJIOKEHHEM O OaJUIbHO-PEUTHHIOBOW cucTeMe
aTTecTaluu oOydaroluxcs Mo 00pa30BaTeIbHBIM IPOrpaMMaM BhICIIEro oOpa3oBaHUs — MPOrpaMMaM
OaxanaBpuaTa, MporpaMMaM CHEUaJIWTeTa M IporpaMMmaM Maructpatypsl Kabapauno-bankapckoro
rocynapcTBeHHoro yHusepcurera uM. X.M. bepOekoBa (https://kbsu.ru/). IlpumepHblii nepeyeHb
BOIPOCOB K KOJLJIOKBUYMY:

1. CoBpeMEHHOE COCTOSHHE TIPOU3BOJACTBA W OCHOBHBIE TEHJIEHUUU Pa3BUTHUS TEXHOJIOTUU
MIOJIYTIPOBOTHUKOBBIX MaTEPHUAJIOB
OO1m1ast XxapakTepUCTHKA OCHOBHBIX MPOLIECCOB TEXHOJIOTHH MOYITPOBOIHUKOBBIX MaTEPUAIOB
CrpoeHue u coCTaB KepaMUUYECKHX MaTepHajoB. 3aKOHOMEPHOCTH Ipoliecca popMOBaHHS
TexHonornueckue npoueccbl. MoaenupoBaHue 1 ONTUMAJIBHOE YIPABIEHUE IPOLieccaMu
Crtpoenue u cBoiictBa ctekia. Knaccudukanus crexon
[Tpoueccrl Maccomnepenayun u Temonepenadn. [lepeaaya TemaoThl 3a CYET TEIIOBOTO U3JIyUEHUS
Y KOHBEKLIUU

NNk

7. PaBHOBECHBIC COOTHOIICHUS W OCHOBHBIC MapaMeTphl MPOILECCOB Macconepenaun. MexdasHbiid
HEePEHOC, JICKTPONIEPEHOC U MEPEHOC B BaKyyMe
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8. Texnomorus

MOJIYYCHUA

SIIUTAKCHUAJIBbHBIX

CTPYKTYp Ha

OCHOBC

COCTMHECHUH /TSI TUCKPETHBIX AJIEMEHTOB M 3JIEMEHTOB (DYHKIIMOHAILHOMN 3JIEKTPOHUKH

9. ®a3oBble 1UarpaMMbl

10. PaBHOBecCHBIH 1 3P PeKTUBHBIN KOAPPUIIMEHTHI pacHpeaeIeHHS

Pexomenoayuu npu no02omoske K KoJ10KeUymy
- mpopaboTaTh KOHCIEKTHI JIEKIUH 110 BOIIPOCaM KOJIJIOKBHYMA;

- [OpoYHUTaTb OCHOBHYIO M JOIIOJHHUTCIBHYIO JIUTCPATYPy, PEKOMCHAOBAHHYIO IIO HM3y4YaCMbIM

BOIIpOCaM;

- OTBETUTb HAa BOIIPOCHI KOJUIOKBUYMa;
- IIpH 3aTPYAHEHUSX, IPOKOHCYIBTUPOBATHCS C IIPENOAaBaTeIeM.
Kpumepuu oyenusanus

MOJYTPOBOIHUKOBBIX

Ouenka
Hey006/1emeopumenbHo y00671emeopumenbHo xopouio OMJIUYHO
2 daJu1a 3 dasna 5 6as10B 7 6a10B
Cmyoenm He snaem | Cmyoenm Cmyoenm xopowio | CmyoeHm 6 noiHom
BHAUUMETbHOL yacmu | NOBEPXHOCMHO 3Haem | 3Haem mamepuai, | ooveme 3Haem
gonpocos, donyckaem | 60NMPOCh 2paMOmMHO U  NO | Mamepuar,
cywecmeennvie  owubku ¢ | KOVIOK6UyMa, cyuecmsy 2pamomHo U no
omeemax Ha 6onpoce. oonyckaem usnazaem ezo, | cywecmay
HemouyHocmu 6 | oonyckas usnazaem e2o, He
omeeme Ha BONPOC HeKomopuvle 00nycKasi
Hemo4YHoCmu 8 | cywecmeenmnvix
omeeme Ha | HemouHoCcmeu
sonpoc. 6 omseeme
Ha 8onpoc.

TecThl TPOBOAATCS B COOTBETCTBUHU C TIOJIOKEHUEM O OATTHHO-PEUTUHTOBON CUCTEME aTTeCTalluu
o0yJaromuxcst Mo 00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIETO 00pa30BaHUs — IporpaMMaM OakainaBpuara,
mporpaMMam CrHeluanuTeTa U mporpaMMaM Maructparypsl Kabapauno-bankapckoro rocyiapcTBeHHOTO
yauBepcuteta uM. X.M. bepoexona (https://kbsu.ru/). Ilo quctunnune co3gan GoHI TECTOBBIX 3aaHUI
JUTSL KOHTPOJISL B KOMITBIOTEPHOM opMe, TeKyIlel ycreBaeMOCTH CTyAeHTOB. [lomHbIN nepeueHb TECTOB
npuBoAUTCs B 6aHke TecToBbIX 3amanuii KbI'Y. JlocTym k Tectam peanu3oBaH Ha cailTe
uHpopmannonHoi cucrembl KBI'Y (http://open.kbsu.ru/).

OO0pa3sibl BApUaHTOB 3aaHHI:

1. CoBOKYMHOCTh BCE€X OMepaluii, KOTOPbIE MPOXOJUT ChIPbe MPOXOAMUT CHIPHE N0 MOJYYEHUs
M3HETO 33JJaHHOTO MPOJIYKTa HAa3bIBACTCA ### TEXHOJIOTHYECKUM MPOIIECCOM

2. COBOKYMHOCTh CIOCOOOB U IPOLIECCOB MepepadOTKU ChIpbS B MOJYNPOBOJHUKU U
JUAJIEKTPUKUHA3BIBACTCS ### TEXHOJIOTMYECKUM MPOLIECCOM

3. Cnocob nepepaboTKu, W3TI0KEHHBIH KaK MocIe0BaTeIbHOE OTIHCaHUe
OTIEPAIIH,IPOTEKAIOIINX B COOTBETCTBYIONIUX armaparax Ha3bIBaeTCs #H#.
TEXHOJIOTUYECKON CXEMOM
4. XUMHKO-TEXHOJIOTHYECKUE MIPOIIECCHI MOJIY4CHUS MOJTYTIPOBOTHUKOBBIX u
TUDIIEKTPUUIECKIXMATEPHUAIOB BKIFOYAIOT B C€0s TaKUe dJIEMEHTAapHBIE TPOIECCHI KaK:
a) pusmueckue
0) puszuKo-xuMHUYECKHE
B) XUMUYECKHUE
T') TEXHOJIOTHYECKHE
5. XUMHUKO-TEXHOJIOTHYECKUE TIPOIIECCHI TTOJTYICHHUS MOJTYIIPOBOTHUKOBBIX "

JUDJICKTPUICCKUXMATCPHUATIOB COCTOAT U3 ... OCHOBHBIX CTaHHI\/'I
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a) Tpex
0) ueThIpex
B) IISATH
I) LIECTH
6. B mepBoii cTaauM XUMHKO-TEXHOJOTHYECKUX IPOLECCOB MOJIYYECHHUS IMOIYIPOBOIHUKOBBIX
UIMAJICKTPUYECKUX MAaTEPHAIOB IepepadaThiBacMble BEIIECTBA U3MEHSIOT
a) BHENTHIOW (opMy
0) buzmueckue cBOICTBA
B) XUMHYECKYIO POpPMYITy
T') BCE MEPEUUCIICHHOE
7. TloaBon pearupyromux KOMIIOHEHTOB B 30HY PEaKIIUH MOXKET COBEPIIAThCS
a) mudQy3neit uiIu KOHBEKINEH
0) abcopbuueli wim necopouueii ra3oB
B) KOHJIEHCAIIMEH MTapoB
I') UCTIAPCHHUEM JKUIKOCTEH MM BO3TOHKOM
1) BCEMH TIEPEUUCICHHBIMU
8. Bo BTOpOH CTagny XMMHUKO-TEXHOJIOTHYECKHX IMPOLECCOB MOJIYYCHHUS MOIYIPOBOJHHUKOBBIX
UIMAJICKTPUUECKUX MaTePHAJIOB IepepadaThiBacMble BEIECTBA U3MEHSIOT
a) arperaTHoe COCTOSTHHUE
0) pusznueckue CBOMCTBA
B) XUMUYECKUH COCTaB
I') BCE IEPEUNCIICHHOE
9. Pesynaprarom BTOPOM CTaluu XHUMHUKO-TEXHOJIOTUICCKUX MIPOIIECCOB
HOJTYYCHHUSATIONYTPOBOIHUKOBBIX U JUAICKTPHUECKUX MATCPUAIIOB SBIIsIETCS 00pa3oBaHue
a) OCHOBHOI'O IPOAYKTa
0) OCHOBHOT'O ¥ TOOOYHOTO MPOJTYKTOB
B) OTXOJIOB
I') OCHOBHOT'O ¥ TOOOYHOI'0 IPOAYKTOB U OTXO0/10B
10. B TpeTheil cTaguu XMMHKO-TEXHOJOTHUECKUX IMPOIECCOB TMOIYUYECHHUS MOTYIMPOBOIHUKOBBIX
UIMAJIEKTPHYECKUX MAaTEPHUATIOB XUMHUYECKHE MTPEBPAIICHHUS ...
a) TPOUCXOJISAT
0) HE IPOUCXOAST
B) YCKOPSIIOTCS
T') 3aMEISTFOTCS

Memoouueckue pekomenoauuu no n0020Mo6Ke K mecmuposanuio

TecTsl — 3TO BOIPOCHI WU 3a/1aHHUs, IPEyCMaTPUBAIOINE KOHKPETHBIA, KPATKUHM, YETKNAN
OTBET Ha MMEIOLIMECS JTAJIOHBI OTBETOB. IIpH caMOCTOATENBHON MOATOTOBKE K TECTUPOBAHMIO
CTYJIEHTY HE0OXO0IUMO:

a) TOTOBSCh K TECTUPOBAHUIO, TPOPadOTaTh MH(GOPMAIIMOHHBIN MaTepUal Mo TUCHUIUINHE.
[IpoKOHCYIBTUPOBATHCSA € MPEIOAaBATEIEM 110 BOPOCY BbIOOpa yueOHO! TUTEpaTyphl;

0) YeTKO BBIACHUTE BCE YCJOBUS TECTHPOBAHMS 3apaHee. 3HATh, CKOJBKO TecTOB Bam
OyZeT MpeIoKeHO, CKOJIBKO BPEMEHM OTBOJMTCS HA TECTHPOBAHUE, KAKOBA CHUCTEMa OIICHKH
pe3yNbTaTOB U T.1.

B) MNpuUCTynas K paboTe C TecTaMH, BHUMAaTeJIbHO M JI0 KOHIA IMPOYTHUTE BONPOC H
npejularaeéMble BapHaHTbl OTBETOB. BpiOepuTe mnpaBuiibHBIE (MX MOXET ObITh HEcKojbKko). Ha
OTJIEIbHOM JIUCTKE OTBETOB BBIMUIIUTE IUGpPY Bompoca U OYKBbI, COOTBETCTBYIOIIUE
IIPABUJIBHBIM OTBETaM;
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I) B IIPOLECCE PEUICHMs >KEIATeIbHO IPHUMEHATh HECKOJIBKO MOJAXOJOB B PELICHUU
3a7jaHus. DTO MO3BOJISIET MAaKCUMAJIbHO TMOKO ONEpUpPOBaTh METOJaMH PELLICHHS, HAXO/Asl KaXIblii
pa3 ONTUMAJIbHBIM BapUAHT.

1) ecinu Byl BeTpeTuiu upe3BbluaiiHO TPy IHBIN U1t Bac Borpoc, He TpaTbTe MHOTO
BpeMeHHM Ha Hero. [lepexoaute k npyrum tectaM. BepHuTech K TpyJHOMY BOIIPOCY B KOHIIE.
€) 00s13aTeIbHO OCTaBbTE BPEMs JUIsl IPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXaHHMYECKUX

omn0oK.

Kpumepuu ouyenusanusn

Ouenka
Hey00671emeopumenbHo y00871emeopumeibHo Xopouio OMIUUHO
0 6an10B 3 6aa 4 da1a 5 6anaoB
Menee 50 % npasunvho 50-70% npasunvho 71-85% npasunvro | 86-100%
BbINOJIHEHHBIX 3A0AHUL. 6bINOIHEHHbIX BbINOAHEHHBLX npasuIbHO
3a0anul. 3a0aHUll. 6bINONHEHHBIX
3a0aHul.

MeToauueckue YKazaHusl K CaMOCTOAATEJIbHBIM paGOTaM

CamocrosiTenbHas paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTUEH MTPOOIEMHOT0 00y4eHUs
U TIPEAIIOJIAaraeT cienyromue GOpMbl AKTHBHOCTH:
- CaMOCTOsITeNIbHAsE ~ NpopabdoTka  y4eOHO-POOIEMHBIX
NPUBJICYEHUEMOCHOBHOM U JIOTIOJTHUTEIILHOM JTUTEPATYPBL;
- TIOUCK HAyYHO-TEXHMYECKOM HH(OpMAalLUMK B OTKPHITHIX HCTOYHHKAX C IIETbI0 aHAIM3a
HMBBISIBJIEHHS KJIFOUEBBIX 0COOEHHOCTEM.

3aaad, BBITIOJIHACMAasn C

Taxxe Kk caMOCTOSTEIbHBIM pa60TaM OTHOCATCS BBIIIOJIHECHUEC KYPCOBBIX pa60T.

KypcoBas pabora mpezicraBiseT coOOW HTOTOBBIM MpeIdK3aMEHAIIMOHHBIA 3Tall B W3Y4YEHUU
yueOHoro kypca. OHa mpeacTaBisieT cOOOW JIOTMUECKH 3aBeplIeHHOe M O(QOPMIIEHHOE B BHJE TEKCTa
U3JI0KEHUE CTYJCHTOM aHaJIUTUYECKOro 0030pa Mo KOHKPETHOMY MaTepualy WIM Tpylle MaTepuajoB
JJIEKTPOHHONW TEXHUKH, PacCMaTpUBAIOLIETO OCOOCHHOCTU CBOWCTB, (PU3MKO-XMMHUYECKHE aCIEKThI
TE€XHOJOTHUH TOJYyYEHUs, MEPCIEKTUBBl MPAKTUYECKOrO MPUMEHEHUS HX C MO3ULUH COBPEMEHHBIX
NPUIOKEHUH B 00J1aCTH MUKPO- U HAHODJIEKTPOHHKH.

3HayeHHue KypcoBOil paboThl 3aKIIOYAETCS B TOM, YTO CTYAEHT CAMOCTOSITEIbHO BBINIOJIHSET €€ B
nUuCchbMEHHOU (opMe, pa3BUBasi TEM CaMbIM HaBBIKM CamMO0OOpa3OBaHUs, TBOPYECKOW MAESITEIbHOCTH,
OBJIa/IEBaE€T METOJIaMH COBPEMEHHBIX HAy4YHBIX HCCIIEOBAHHM, yriyOJIeHO HM3y4aeT BOINPOCHI, TEMBI,
paszensl yaeOHON AUCHUTUINHBL.

Tpeboeanusn Kk Kypcosoii pabome

KypcoBass pabGora - Bua ydyeOHOW pabOTBI MO HW3y4aeMOWl JUCHMIUIMHE (MOIYIIO),
IPEyCMOTPEHHbIN paboyuM y4eOHBIM IUIAHOM M BBINOJHSEMBINH CTYAEHTOM CaMOCTOSITENIbHO TIOJ
PYKOBOJCTBOM ITpENOAaBaTels.

enbto KypcoBoil pabOThl SABJISETCS 3aKpeIIEHUE M CHCTEMaTH3alUsl TEOPETUYECKUX 3HAHUN B
X0/JI€ CAMOCTOSITEILHOTO U3yUYEHHS UCCIIEI0BATENbCKOM Mpo0IeMbl. 3aaun KypcoBOil pabOThI:

. MPOBEPKA 3HAHMM, MOJIYYEHHBIX CTYIEHTOM B XOJI€ U3Y4YEeHMsI NTUCUUIUINHBL; B (hopMupoBaHue
YMEHUH caMOCTOSITEIbHON pabOTHI C TUTEPATYPOH.

KypcoBast paGoTta nomkHa MpeACTaBIATh COOOH 3aBepIIEHHOE MCCIeIOBaHUE, B KOTOPOM
AHAIM3UPYIOTCS UCCIIEeIOBAaTeNIbCKHE MpOoOJieMbl B paccMaTpuUBaeMoOl 00JacTH, M PacKpbIBaeTCs
COJiepKaHWE M TEXHOJIOTMH pa3pelieHus STUX MpoOieM He TOJbKO B TEOPETUYECKOM, HO M B
NPaKTUYECKOM IIJIJaHE HAa MECTHOM, PETHOHAIBHOM WM (efepalbHOM ypoBHsX. Pabora 1o/mkHa HOCUTD
TBOpPUYECKUN XapakTep, OTBeYaTh TPEOOBAHUSAM JIOTMUECKOTO M YETKOTO W3JIOKEHUs MaTepuana,
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AOKa3aTCJIbHOCTU U JOCTOBCPHOCTHU (baKTOB, OTpaXaTb YMCHUA CTYACHTA MOJb30BATHCA palluOHAJIbHBIMU
npuéMaMu TIOWCKa, 0TOOpa, 0OpabOTKM U CHUCTEMATU3aIud MHGOPMAIIMK U COJAEPKATh TCOPETUUCCKUE
BBIBOJIbI U TPAKTUYECKHE PEKOMEHIAIUH.

KypcoBas paboTta 10mKHa COAEpKaTh CIEAYIOUINE CTPYKTYPHBIE SJIEMEHTHI:

. TUTYJBHBIH JIKCT;

. orJIaBleHHEe (€CIU TEKCT pabOoThl JACTUTCS HA IJIaBbl) WIH COACpKaHHE (B TOM cliydae, eciu
TEKCT pabOThI ACIUTCS HA Pa3ICybl);

. BBC/ICHUE;

. OCHOBHas (pacyeTHas) 4acTh;

. 3aKII0YCHUE;

. OoubMorpaguIecKuil CIIUCOK;

. rpadudeckas 4acTh (Ipu HEOOXOIUMOCTH ); [ TpuitokeHus (Ipu HEOOXOIUMOCTH ).

BrimonHeHne KypcoBoi pabOTHI CKIIaIbIBACTCS U3 HECKOJIBKUX 3TAIOB: aHATN3

JUTEPAaTypHBIX W HHBIX HMCTOYHMKOB HH(OpPMAIMH, COCTaBJCHHE TIUIaHa pabOThl, HAKOIUICHHE U
0o0paboTka (haKTHYECKOro Marepuaja, pacuer mpoduieil pacrnpeneneHuss MpUMEcei, HaIMCaHUuEe |
odopmiieHre pabOoTHI, 3aIIUTa KYPCOBOH paOOTHI.

3aBepliieHHas KypcoBasi paboTa 3a HeJIesro 0 3alIUThl IPECTABIAETCS CTYIEHTOM
PYKOBOJUTEIIO, KOTOPBIN PELIAaeT BOIIPOC O JOIYCKE CTYJEHTAa K 3aIlUTe KypCOBOIl pabOTHI.

PesynbTarhl 3alIUTHl KYpCOBOM pabOThI OIIeHUBAIOTCS AU PepeHITuPOBAHHON OTMETKOM

(«OTIIMYHO», «XOPOIIOY», «YIOBICTBOPUTEIHLHOY), KOTOPAsl 3aMIMCHIBAETCS B BEIOMOCTh U 3a4ETHYIO
KHIDKKY cTyAeHTa. OLleHKa «HEeYIOBIETBOPUTEIbHOY» MPOCTABISAETCS B SK3aMEHALIUOHHYIO BEIOMOCTb, B

Ba‘léTHYIO KHUXKKY HE BHOCUTCH.

Kpumepuu ouyenuganusa Kypcoeoii padomui

Ouenka
Heyoosnemeopumens | y0061emeopumeIbHo xXopouto Omau4Ho
HO MeHee 61-80 6a110B 81-90 6an10B 91-100 6ay;10B
61 6an1a
Pa6ora Paboma evinonnena ¢ | Pabora BeimonHeHa B | Paboma @vinoinena 6
BBIIIOJIHCHA HE coomeemcmeuu COOTBETCTBUHU C coomeemcmeuu c
COOTBETCTBUHA c ¢ YTBEPKACHHBIM YMEepIICOeHHbIM
YTBEPIKICHHBIM YMEEPHCOeHHbIM IUTAHOM, TTOJTHOCThE0 | /MIAHOM,  NOAHOCHIBIO
IUIAHOM, HE packphito | MMAHOM, Ho He | packpbITO packpeLno
colepKanue Kaxmporo | 1OHHOCHIBIO COJIEpIKAHNE codepoicariue
PACKPLIMO Kaxico020 sonpoca,
Borpoca. CTyneHTOM Ka)X/IOTO BOIIPOCA.
HE CJIeJIaHbl BBIBOBI cooeporcarue HesnaunrensHeie cmyoenmont
Kasic0o2o chopmynuposarvi
no TeMe  pPaboTHL eonpoca. 3aMeuyaHus K cobcmeennble
I'pyOble HepoCTaTKu B Cmydenmon e | ODOPMICHHIO PaBOTHL. | gpoymenmuposarnvie
oopMICHHH PAGOTBL | 3,00 [Tpu 3ammre paboThI 6b1800bL NO Meme
[Ipu 3ammte PabOTHL | .npemeennvie evigodbr | CTYACHT BIIAIEET | pabombl.
CTYACHT HE BIALCCT | o meme pabomol. MaTepuaioM, HO Ogopmnenue pabomoi
MaTcpHrajioM, HE pr6ble neoocmameu OTBCYACT HEC HA BCEC coomeemcmeyem
OTBEYAET HA BONPOCHL. | @ ogopmaenuu BOTIPOCHI. npeovbABIILeMbLM
pabomul. [lpu 3awume mpeboganusam. Ilpu
pabomsi cmyoeHm sawume
cnabo enadeem pabome
Mamepuanom,
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omeedaem He Ha 6ce
60npocsl.

cmyoenm — c80OOOHO
enadeem mMamepuaiom
u  omeeuaem  Ha
B0NPOCHL.

JK3aMeH TPOBOJUTCS B COOTBETCTBUM C TMOJOXEHHEM O OaIbHO-PEHTHUHIOBOIM cHCTeMe
aTTecTaluy O0y4aroIuXcs MO 00pa30BaTeNbHBIM MPOTrPaMMaM BBICIIEr0 O00pa3oBaHHs — IMPOrpaMMam
OakanaBpuaTa, MporpaMMmaM CIHEUaluTeTa M IMporpaMmaMm MaructpaTypsl Kabapauno-bankapckoro

rocyJapcTBEHHOTO yHUBepcuTeTa M. X.M. bep6ekona (https://kbsu.ru/). Ciucok Bompocos.

SANRAN S

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

IIpuMepHBIH nepedYeHb BONPOCOB K IK3aMeHY:

COBpeMeHHOG COCTOSIHHUEC TIIPOM3BOACTBA W OCHOBHBIC TCHACHIHNU Pa3BUTUA TCXHOJIOIMU

IIOJIYIIPOBOAHUKOBBIX MAaTCPUAJIOB

OOm1ast XxapaKTEpUCTHKA OCHOBHBIX MPOLIECCOB TEXHOJIOTHU MOTYIPOBOHIUKOBBIX MAaTEPHAIOB

CtpoeHue u cocTaB KepaMUYECKHX MaTepHaIoB. 3aKOHOMEPHOCTH Ipornecca GopMoBaHU
Texnonorumueckue mpoueccsl. MogempoBaHue 1 ONTUMAIBHOE YIPABICHHE IPOIECCaMU

CTpOGHI/Ie U1 CBOMCTBA CTEKJIA. KJ'IaCCI/I(bI/IKaHI/IH CTCKOJI

Hpoueccm mMacconepeaauu U TCIIonepeaain. Hepeﬂaqa TCIUIOTHI 3a CUCT TCIIJIOBOI'O U3JIYUCHUA

1 KOHBCKIIUHU

PaBHOBECHBIE COOTHOLICHHUS U OCHOBHBIC mapaMETpbl MPOUCCCOB MACCOIICPCIavun. Me)I((baSHHﬁ

MEPCHOC, SJICKTPOIIEPCHOC U IIEPCHOC B BAKYYyMC

TexHonorus NONYYEHHUS] SIHUTAKCHAIBHBIX CTPYKTYp Ha OCHOBE

COGI[I/IHGHI/If/'I IJ11 JUCKPCTHBIX 3JIEMCHTOB U 3JICMCHTOB q)YHKHI/IOHaJII)HOI\/JI QJICKTPOHHKHU

da30BbIe AHArpaMMBbl
PaBHOBecHBIH 1 3(pPeKTUBHBIN KOIPPUITUESHTHI pacTIpeeICHIS
OcHoBHBIE IPUHIHIEI PopMooOpazoBanms. Meron Bepueiins

[Iporeccol meperoHku uepes razopyro gazy. Cyonumarus u AUCTHIIISAINS
Kpatkas xapakrepuctuka metonoB bpumkmena, [Idpana u Yoxpanbckoro
OO6pazoBaHue KPUCTAIUTMUECKUX 3apobleii. MexaHn3M 1 KHHETHKA POCTa KPUCTAIITIOB

HOBerHOCTHaH KHHCTUKA PpoOCTa KPUCTAJIIOB. Bausaue HpHMecefI Ha MIponecChl pocTa

KpUCTAJIJIOB

XKunkodaznas u ra3o-hazHas STUTAKCUS

MexaHu3MBbl U 0OCOOEHHOCTH SMTUTAKCHATBHOTO POCTa
XHUMUYECKUE TTPOLIECCHI

Knaccudukanmss XuMUueCcKuX peakiuii

PaBHOBECHE B XMMUKO — TEXHOJIOTHYECKUX TPOIECCax

061112151 XapaKTCPUCTHKA YUCTOTHI BEHICCTBA U TPOLUECCOB Pa3ACIICHUA U OUUCTKU

CopO1roHHbIE TPOIIECCh

WNonnslit o0OMeH

XpomoTorpadust

[Iporecchl KUIAKOCTHOMN SKCTPAKIIUN

Honnslit 0OMeH. XpomoTtorpadusi.

[Tporecchl KUIKOCTHON SKCTPAKIIHH.

Poct 1 ocobenHocTu ynopsaouenus: ancamoOieil HanokiaactepoBGe.
Mopdonoruueckre nepecTponKku.

Ocobennoctu coznanus rerepoctpykrypSi-Ge ¢ nomoribio MJID.
CaoiicTBa camoopraHn30BaHHBIX Si-Ge- HAHOCTPYKTYP.

[Tonyuyenne HaHopa3zMepHbIXSi-Ge - CTPYKTYp METOJOM TEPMHUUYECKOTO HCTIApEHUSI.
[Tonyyenne HaHOKPUCTAIUINYECKUX TJIEHOK KpeMHus metogom CVD.

19

MOTYTPOBOTHUKOBBIX



34
35
36
37
38
39

40.

Hanokpucramibl KpeMHHUSI, TOJTYyYEHHBIE € MOMOIIBIO AIEKTPOXUMUUYECKOTO MpoIiecca.
O6pazoBanue cCOOCTBEHHBIXHAHOKPUCTAILJIOB B MOHOKPHUCTAJUINYECKOM KPEMHUU.
Hanoxpucrasmibl kpeMHUS B MaTpuile aMOp(HHOro KpeMHHS
[ToydeHrne HAHOKPUCTAIIOB KPEMHHUS Yepe3 00pa3oBaHue TOPUCTOTO KPEMHHUSL.
AJNbTEpHATUBHBIN METO/I MOJYYCHUSI KPEMHHUEBBIX CAMOCBEPHYTHIX CTPYKTYP
Pacnipenienenrie mpumeceil B BBIpAIIUBAEMBIX KpUCTa/UIaX. MeToAbl MOJYyYEHHUS OJHOPOJIHO
JIETUPOBAHHBIX MOHOKPUCTAILIIOB.
PaBHOBeCHBIC COOTHOIICHHSI M OCHOBHBIC MapaMeTpPhl MPOIECCOB Maccomnepenaun. MexdasHbii
IIEPEHOC, IEKTPOIIEPEHOC U NIEPEHOC B BAKyyMe.
Memoouueckue pekomenoayuu npu nOO20Mo6Ke K IK3AMeHy

[ToaroroBka CTy/IEHTOB K 9K3aMEHY BKJIIOYAET MPOpabOTKY JEKLIUN, B TEUEHUU CEMecTpa U
HEIMOCPEICTBEHHYIO TOATOTOBKY B JIHM, MNPEIIICCTBYIONIME HK3aMEHy, BKIIIOYas, KOHEYHO,
MOJMOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHIO, BHIIIOJIHEHHUIO Ja00paTOPHBIX padOT U UX 3allUTYy.

Jlis MOArOTOBKM K OTBETaM Ha SK3aMEHAIIMOHHBIE BOMPOCHI (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYIEHT JOJDKEH WCIOJIb30BaTh HE TOJBKO KypC JIEKIM, HO M OCHOBHYIO H
JOTIONTHUTEIBHYI0 JIUTEpaTypy [Uisi BBIPAOOTKM YMEHHS JaBaTh pa3BEpHYThIE OTBETHI Ha
MOCTaBIICHHBIE BOIPOCHI.

B xoze moaroroBku K sK3aMeHy CTYJIEHTY HEOOXOIMMO OOpaiaTh BHUMaHHWE HE TOJIBKO Ha
YpOBEHb 3allOMUHAHMSI, HO U Ha CTETIEHb MOHUMAHUS M3y4aeMbIX BOMPOCOB. A 3TO JOCTUTaeTCs
HE TMPOCTHIM 3ayyMBaHUEM, a YCBOGHHEM TMPOYHBIX CHUCTEMATU3MPOBAHHBIX 3HAHHM
aHAJTUTUYECKUM MbIluieHneM. ClieioBaTeIbHO, HEMOCPEACTBEHHAs MOATOTOBKA K JK3aMEHY
JOJKHA B Pa3yMHBIX MPOMOPIUSX COYETaThb W 3allOMUHAHWE, W TOHUMAaHUE MPOTPAMMHOIO
MaTepuana.

Kpumepuu oyenueanus

Ouenka
Heyooenemeopumens | yoosiemeopumenbho Xopouio OMIAUYHO
Ho menee 61 6annos 61-80 6a10B 81-90 6a10B 91-100 6a10B
Ilocemenmne Ilocemenne He Ilocemenne He Ilocemenne He
MeHee 50 % | meHee McHee MeEHee
JIEKIIMOHHBIX U 60% 70 Y% 85%
MPaKTHIECKUX JIEKIITMOHHBIX U JIGKIITMOHHBIX U JIEKITMOHHBIX B
3aHSATHH. npakmu4ecKux npakmuyecKkux npakmu4ecKux
3AHAMUL. 3aHAMUL. 3aHAMUILL.
Cryaent Crynent Crynent CryneHt B
HC 3HACT MMOBEPXHOCTHO XO0pomIo 3HacT MOJHOM 00BEMeE 3HaeT
3HAYUTEILHOMN 3HaeT Marepuail, MaTepuall, TPAMOTHO U
4acTH MaTepuaa, MaTepuall OCHOBHBIX rpaMOTHO U I10 110 CYIIECTBY M3Jaraet
JIOIyCKAET pa3ieiioB U TEM CYILIECTBY M3J1araeT ero, He JOMycKas
CYIECTBEHHBIC | y4eOHOMI €ro, 10NycKast CYIIECTBEHHBIX
OIIIMOKHU B OTBETAaX Ha | JUCIHUIUIAHBI, HEKOTOpbIE HETOUHOCTCH B OTBETE
BOIIPOCHI. JIOITYCKAeT HETOYHOCTH BOTBETE
Ha 8onpoc.
HETOYHOCTHU B OTBETE | HA BOMPOC.
Ha 80npoc.
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1. 7. YuyeOHo-MeTOoaH4IECKO€E 0o0ecreyeHre JUCIUIIINHBI

7. YueOHO-MeTOANYeCKoe o0ecneyeHue TUCIUIINHbI

lfopenuk C.C., MaTepuanosegeHue nosynpoBOAHNUKOB U AN3/TEKTPUKOB. YUEeOHUK
ANA BYy308B [Dn1eKTpoHHbIN pecypc] / Fopenuk C.C., Aawcsckuit M.A. - M. : MUCKC, 2003. - 480 c. - ISBN
5-87623-018-7 - Pexkum goctyna:

10.

L.

2.

3.

SR W=

0 0 N o

10

OcHoBHas JuTEpaTypa

JlonoIHUTeIbHAS JUTEpaTypa

['epacumenko, [lapxomenko, 0. H. Kpemuwuii - matepuan Hanosnekrponukn. M.: Texuocdepa,
2007. 351 c.

Packun, A. A. TexHosorus MaTepuagoB MUKpPO-, ONITO- U HAHOIEKTPOHUKU: yueO. mocodue st
By30B. U.1 / A. A. PackuHn, B. K. [IpokodseBa. - M. : BUHOM. JlaGopatop. 3nanuii, 2010. - 165
c.http://www.studentlibrary.ru/book/ISBN9785996314706.html

Kupees B.}O. TexHOmOruM MUKPOJIEKTPOHUKH. XHUMHUYECKOE OCaKICHHME W3 ra3oBoi (asbl /
Kupees, Banepuii IOpbeBuu, A. A. Cronsapos. - M.: Texnocdepa, 2006. - 191 c.

IO.M.Taupo, B.®.IIBetkoB. TexHonoruss MOIYNPOBOJAHUKOBBIX U  JUAJIEKTPUYECKUX
martepuanos. CII6., U3a. Jlans, 2002 1., 418 c.

A.A. Bapei6un. @U3NKO-TEXHOJIOTHYECKHE OCHOBBI AnekTpoHuku. CII0, Jlans, 2001 r., 268 c.
[TaceinkoB B. B. MaTepuarbl 21eKTpPOHHON TEXHUKH : YU€OHUK Ui BY30B IO CIIELl.
"llonynpoBoanuku u qudi.", "IlomynpoBoHukoBbie 1 MUkpoai.pubopsl” / B. B. Tlaceinkos, B.
C. CopokuH. - 2-e u3a., nepepad. u gom. - M. : Beicm. mik., 1986. - 368 c.

Taupo IO.M.., llgerkoB B.®. TexHosorus NOJYNPOBOJHUKOBBIX U JIUAIEKTPUUECKUX
MmatepuaioB. M., Beiciiast mikona. 1986 r.

Ilepuonnueckne n3gaHus
du3suka TBEpJOrO TENA
Marepuanosenenue
MHUKpPO3IEKTPOHHUKA
HNHuTepHeT-pecypcesl

Nanotechnology Industries (http://www.nanoindustries.com)

Hanorexnonoruueckoe coobmectso «Hanomerp» (http://www.nanometer.ru)

AHanuTHYECKU OpTaJl XMMHUYECKOH npombinuieHHOCTH (http://www.newchemistry.ru)

Kypnan «B mupe Haykn» (http://www.sciam.ru)

Odunmanpusiii caiit Kabapauno-bankapckoro rocymapcTBeHHOTO yHUBepcUTeTa uM. X.M.
bep6ekona (https://kbsu.ru/)

ITpoext «OtkporThiil yHUBEpcuTeT» KBI'Y (http://open.kbsu.ru)

Onekrponnas 6ubianorexka KBI'Y (http://lib.kbsu.ru)

OnexkTpoHHO-6ubmoreunas cucrema IPR Books (http:/www.iprbookshop.ru)

OBC "Koncynbrant cryaenta” (http://www.studentlibrary.ru/)

Hayunast snekrponnas Oubnuoreka eLibrary (https://elibrary.ru)
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http://www.studentlibrary.ru/book/ISBN9785996314706.html

11. Koncynbrant mmoc (http://www.consultant.ru/)
12. T'apanT (http://www.garant.ru/)

MeTtoauyeckue yKazaHus 10 NPOBeIEHUIO PA3TUYHbIX 3aHATHH
Meronudyeckue — yKa3aHUsS ~ NPUBOASTCS B ONHCAHMM  BCEX  JIAOOpaTOpHBIX  paboT,

MPElyCMOTPEHHBIX HACTOSIIMM KypcoM. [locTynm K ommcaHusM J1abopaTOpHBIX pabOT peanu3oBaH Ha
caiite uadopmarmonHout cucremsl KBI'Y (http://open.kbsu.ru/).

8. MarepuajibHO-TEXHUYECKOE O0ecnedeHne TN CHUIIUHbI
MatepuaabHO-TEXHUUYECKYIO 0a3y /il MPOBEACHUS 3aHSATHH 110 JUCIUTUITHHE COCTABIISIOT:
CHelUalI3UpOBaHHas ayJAUTOPHs], UCHIOJIb3yeMas MPHU MPOBEACHUU 3aHSATUHN JIEKIIMOHHOTO THIMA
Ne134, ocHailieHHasi MyJIbTUMEAUHHBIM POESKTOPOM M KOMILJIEKTOM ammapaTyphbl,

MO3BOJIAIONIEH JEMOHCTPUPOBATh TEKCTOBbIE U IpauyecKue MaTepuabl;
pabouee MecTo mpenogaBaTens; B paboyre MecTa CTYICHTOB.
MynsTuMenuiiHas Tpe3eHTalusl, COMPOBOXKIAIOMIAs JIEKIHIO, IMO3BOJIAET MPENoAaBaTesio

AKINCHTHUPOBATh BHUMAHUC CTy,IlGH‘IGCKOﬁ AYJUTOPUH Ha KIIFOYCBBIX BOIIPOCAX JICKIUU.

JuctunnuHa odecrieueHa:

TECTOBBIM MaTepuajiaMu B AIIEKTPOHHON oOy4varomieir cucteme «Moodley  (OTKpBITHII
YHUBEPCUTET);

KHIDKHBIM (DOHTIOM OMOIMOTEKY;

AIEKTPOHHBIMU BEPCHUSIMH JICKIUH 1 YI€OHUKOB.

[Ipu npoBeneHnr 3aHATUH JIGKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI UCIIONIBb3YIOTCS:
JIUYEH3UOHHOE NPOCPAMMHOE 0Decneuenue:

[TpoxyxTer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noamnucka (Open Value Subscription);

AnTuBHpycHoe nporpammuoe ooecrneuenue Kaspersky Endpoint Security Ctangaptasiii Russian
Edition;

AltLinux (AnsT ObpazoBanue 8);

C60000HO pacnpocmpanaemvle nPoZPammol:

Academic MarthCAD License - wMaremaTHuyeckoe MNpOrpaMMHOE oO0ecredeHne, KOoTopoe
MIO3BOJISIET BBIMOJIHATh, aHAJIM3UPOBATh BayKHEHIINE HHKEHEPHbIE pacdeThl U OOMEHHMBATHCS UMU;
WinZip nns Windows - mporpamm Jyist ckaTHsl U pacliakoBKHU (haiijios;

Jl1sl CTYZIGHTOB ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI CO3[aHbl CIIELUAIbHBIE YCIOBUS IS
HOJy4YeHHUs1 00pa30BaHMUs.

B memsix JOCTYNMHOCTH MOJy4YeHHs BbICIIEro OOpa3oBaHUS MO 00pa3oBaTeNbHBIM MPOrpaMMam
WHBAJINJIaMU U JIMLAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0pPOBbsl YHUBEPCUTETOM 00€CIIEUNBAETCS:

aIbTEPHATHUBHOM BepcHel ouimanbHOro caiita B cetu «MHTepHeT» 17151 Cl1a00BUISIINX
MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOILIETO 00yYaroUeMycss HEOOXOIUMYIO TIOMOIIb;

JUIS MHBAJTUIOB | JIUIl C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 37IOPOBbSI TIO CIyXy — IyOJIMpOBaHUE
BCITyX CIIPaBOYHOU MH(OpPMAIMK O paCIMCaHUM YUY€OHBIX 3aHATHI; 00CCTICUCHHE HaIICKAIUMU
3BYKOBBIMU CpPEJICTBAMH BOCIIPOU3BEACHUS UH(OPMAIINH;

JUIsI VMHBAJUIOB M JIMIl C OrPAHMYEHHBIMHA BO3MOYKHOCTSIMH 3J0POBBS, MMEIOIIMX HapyIIEHUs
ONOPHOJIBUTATEIBHOTO allapara, CO3JaHbl MAaTepHAIbHO-TEXHHUUYECKUE YCIOBUS OOECIEeUMBAIOIINE
BO3MOXHOCTh OECIHPENATCTBEHHOTO JOCTyNa OO0y4arolmuxcs B y4deOHble IOMENIEHHs, OOBEKTYy
MUTaHMs, TyaJeTHble U JApyrue MOMEIICHHUsS YHHBEPCUTETa, a TakKe NpeObIBaHUS B yKa3aHHBIX
MOMEIIEHUAX (HAIUYue paclIUPEHHBIX IBEPHBIX POEMOB, IOPYYHEH U IPYTUX MPHUCIIOCOOTIEHUH).
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CryneHTbl UMEIOT JOCTYHn uyepe3 VIHTEpHET HOCTyNm K 3JIEKTPOHHOH oOywaromieil cucteme
«Moodle» (OTKpBITEI YHUBEPCHUTET), KOTOPAs MO3BOJIIET pa3MeIaTh 3JIEKTPOHHBIC Y4eOHbIE KYPCHI B
CBOOOJTHOM JIOCTYIIE JUIs CTYJACHTOB YHHBEPCHUTETA.
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JIucT u3MeHeHuil (J10MoJIHeHuil) B padoyeil mporpaMMe QU CHUIIIHHbI
«TexHonorus MarepuanoB 3JIEKTPOHHON TEXHUKN»
11.03.04 DnexTpoHUKa ¥ HAHOJIEKTPOHUKA

Ha 20— 20_ y4yeOHBIi roj

Ne n/m JuiemeHT (myHkT) PII/] Ilepeyenb BHOCcHMBIX | IIpumeyanue
U3MEHeHUil
OO6cyxeHa U peKOMEH/I0BaHa Ha 3ace/laHuM KadeIpbl
DIIEKTPOHUKHU ¥ HHPOPMAIIMOHHBIX TEXHOIOTHM,
IpOTOKOJ Ne OT « »
3aBenyrommii kageapon / P.II1. TemeB /
IIOATIHCH pacn@poBKa MOANUCH nara
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