MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Marepuanbl He/IMHEHHOM ONTUKHU U JUHAMUYeCKoi rosiorpadun

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHUe - MarucTparypa

HaripaBnenue noArotoBku (cnernuanbHOCTh): 11.04.04 J/1eKTPOHMKA M HAHO3/IEKTPOHHUKA
HanpaenenHocts (npoduib): KBaHTOBasi U onTHUYeCcKasi 31eKTPOHUKA

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemectp: 2

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 2 cemecCTp Bcero EayHuiib
1 Jlekuuu 16 16 yacoB
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 40 40 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 20 20 4yacoB
5 CamocrosiTesibHasi paboTa 32 32 4acoB
6 Bcero (6e3 3x3ameHa) 72 72 4yacoB
7 OO6asi Tpy0eMKOCThb 72 72 4acoB
2.0 2.0 3.E

3aueT: 2 cemecCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOoCcTH) 11.04.04 OnekTpoHWKa W HaAHO3/IeKTPOHUWKA, yTBep)kaeHHoro 2014-10-30 ropga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

Houent kad. KYIP Kucrenera M. I..

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

ripodeccop kadenpa II1 Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopMUpOBaHWEe 3HAHWM, YMEHWM W HABBIKOB, HEOOXOJMMBbIX TIpU Ppa3paboTKe TEeXHOIOTUU
MO/IyueHus MaTepuasioB AJil HeIUHEeWHOW OMNTHKH, 3/IeKTPOONTUKH, JWHAMUYeCKOW rosiorpapuu [sst
JanbHeUIero MCIo/b30BaHUsl UX MPH pa3paboTKe U IKCIUIyaTaldd YCTPOMCTB M CHUCTEM KBAaHTOBOM U
ONTUUYECKOW JIEKTPOHMKH Ha UX OCHOBE

1.2. 3agauM JUCIHUILIMHBI
— TlonyueHue 6a30BbIX 3HAHWM B 00/1ACTH TEXHOJIOTHM MPOW3BO/CTBA HETUHEHHO-ONITHUECKUX
Y 37IeKTPOONTHUYECKUX KPHUCTAJJIOB;
— Tlonyuenwe 6a30BBIX 3HAHUN TI0 MeTOJaM JIETUPOBAaHUS HETMHENWHO-ONTUUYEeCKUX W
3/IEKTPOOTITHYUE CKUX KPHUCTAJIZIOB U UX MTOCIEPOCTOBOM 00pabOTKM;
— ®opMHUpOBaHHWE OCHOBHBIX TIPEACTaBJIeHHWN O crocobax TIOMy4YeHUs MaTepuasioB Co
CBOMCTBaMH, TpeOyeMbIMU [/ TPUMEHEHMM B YCTpPOWMCTBaX M CHUCTeMax HeTMHEeMHOW OITHKHY,
yrpaB/ieHus Jla3epHbIM H3/TyueHreM, JiHaMuueCcKol royiorpaguu.

2. Mecto aucuuninHbl B crpykrype OITOIT

HOucturnivHa «Matepuasbl HeJIMHEHHOW ONTUKU U AWHaMuueckou rosnorpadun» (61.B.0/.3.2)
OTHOCHUTCS K 610Ky 1 (BapyaTHBHas 4acTh).

[IpequiecTByOUMMY  AUCLIATIIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
Cleiyroliye JUCLIUTIIMHBL: AKTyasbHble Tpo0ieMbl COBPEMEHHOW 3/1eKTPOHHUKA M HaHO3JIeKTPOHUKH,
doTopedpakTUBHas U HeJTMHeWHast ONTUKA.

[TocneayrouymMy AUCLMIIIMHAMU SIBJISIIOTCSL: [InHaMuueckKast ronorpagusi.

3. TpeboBaHusA K pe3y/JbTaTaM 0CBOEHHS JUCLUIL/THHBI

[porjecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLUX KOMIIeTeHI[WH:

— TIIK-5 criocobHOCTRIO  JleflaThb  HAy4YHO-OOOCHOBAaHHbIE  BBIBOABI IO  pe3y/bTaTaM
TeOpeTUUeCKUX U 3KCIepUMEHTAa/IbHbIX MCCIeI0BaHWM, /1aBaTh PEKOMEHJALMU TI0 COBEPIIEeHCTBOBAHUIO
YCTPOMCTB U CUCTEM, TOTOBUTh HayuHbIe IMyO/IMKal[uK 1 3asBKU Ha U300peTeHus;

— TIK-10 crocob6HOCTBIO pa3pabarbiBaTh TeXHAUYECKHWe 3aJ[aHHUsl Ha TPOEKTHPOBaHHE
TEeXHOJIOTUYeCKUX MPOLIeCCOB MTPOU3BO/ICTBA MaTePUA/IOB U U3[e/TMH 3/IeKTPOHHOUW TeXHUKU;

— TIK-18 criocoGHOCTRIO TIPOBOAUTE 1ab0paToOpHbIE U TMPaKTHUeCKWe 3aHSITHS CO CTy[AeHTaMH,
PYKOBOJUTb KYPCOBBIM TIPOEKTMPOBAHWEM U BBITIOTHEHUEM BBIMYCKHBIX KBaTM(PUKALIMOHHBIX paboT
0akasiaBpoB;

B pesynbraTte usyuyeHus JUCLUMIUIMHBI CTYZEHT JOJDKEH:

— 3HaTh [pynmbl KPUCTalIOB, WCIOMb3YeMBIX [JIs CO3[aHWsl TIpeoOpa3oBaresiell Jia3epHOTo
M3yueHus, TTapaMeTpUUeCcKUX reHepaTopoB CBeTa, ONTHYEeCKUX MOAY/STOPOB, U WX CBOWCTBA; TPYIIIbI
KPHCTA/JIOB, HCIIO/Ib3yeMbIX /i1  ()OPMUPOBAaHUS AWHAMMUECKMX TOJIOTPAMM 3a CYeT sIBJIeHUs
(oTopedpakiyy; 3Tarbl TEXHOIOTHYECKUX TIPOLIECCOB U 000pyI0BaHKe [i/Isi BhIPAIIMBAHUS ONTUYECKUX
KPUCTa/IJIOB M3 PACIUIaBOB U BBICOKOTEMIIEPATYPHBIX PAaCTBOPOB; MeTOABLI TOCIePOCTOBOM 00paboTKu
BbIpall|eHHbIX KPUCTA/IOB /1JIs1 TIOJTyUeHUs1 MaTepUasioB C 3a/laHHbIMU CBONMCTBaMU

— yMmerhb PaijMoHasbHO BBIOMpATh OMTHUECKHWE MaTepuasbl, WCTO/Nb3yeMble B HEJIUHEHHON
OTTHKe, 37eKTPOOITHKe, JUHAMUUeCcKoi ronorpadvy, B 3aBUCUMOCTH OT TIpPeIbSIBIASIEMbIX K HUM
TeXHUYeCKUX TpeOOBaHMI; PaljiOHaIbHO BEIOMPATh TIPOLIECCHI TIOC/IEPOCTOBOM 00pabOTKH KPUCTA/IOB, C
yUeTOM pe3y/bTaTOB BXOJHOTO KOHTDOJISI TIapaeTpOB BBHIPAIIIEHHOTO KpHUCTa/la W TpeboBaHWA K
W3rOTaB/IMBAaeéMbIM M3 HEro »3JjieMeHTaM; OpraHu30BaTh IIPOLIECC BXOAHOTO KOHTPOJIS TapameTpOB
BBIPAILIEHHOIO0 KPUCTa/l/Ia ¥ BBIXOZAHOIO KOHTPOJISI TapaMeTPOB OMTHUYECKUX 371eMEHTOB M3rOTOB/IEHHBIX
Y3 Hero

— Biaferb HaBbikamMu pa3pabOTKM MapIIPyTHOM KapThl TEXHOJOTMUECKOTO TIpoljecca pocTa
KPHCTa/I/IOB Ha 3aTpaBKy M3 BBICOKOTEMIIEpaTypHOIO pacTBOpPa M pacIljlaBa; HaBbIKAMM OpraHU3aluy
MPOLIeCCOB BXOJHOTO KOHTPOJISI TMapaMeTpOB BbIPALLEHHOIO KpUCTa//la U BBIXOJHOTO KOHTPOJIS
rapamMeTpOB ONTHYECKUX 3/IeMEHTOB, U3TOTOB/IEHHBIX U3 HEro
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4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO011jasi TPYAOEMKOCTh JUCIMIUVIMHBI cocTaBnisgeT 2.0 3aueTHBIX eAWHUIILI U TIpeJCTaBleHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
2 cemMeCTp
AynuTopHbIe 3aHATHSA (BCEro) 40 40
Jlekiun 16 16
[IpakTrueckue 3aHATHS 24 24
M3 HUX B MHTepaKTHUBHOU (popme 20 20
CamocTositenibHast paboTa (Bcero) 32 32
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 8 8
ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 24 24
Bcero (6e3 sk3ameHa) 72 72
OO0111ast TPYJOEMKOCTD U 72 72
3aueTHble EqvHULIBI 2.0 2.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIUTUIMHBI ¥ BU/IBI 3aHSITHM TIPUBeEeHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI U BU/IBI 3aHSATUM

= £
= ¥
£ &, = v
< = a8 T 2 5
5 v : | 9% %
)
Ha3sBanus pasziesnioB JUCLUATIIVHBI 2 5 :ﬁ; g § § %
= 5 & g0 =
s 2 23 5 3
c 3 k) & =
& | 2
= @)
2 ceMecCTp
1 Beegnenue. Knaccudukaiiysi HeJluHeHHbIX 2 2 4 8 IK-10, TTK-18,
OITUYECKUX MaTepuasioB IIK-5
2 dusnueckue CBONCTBA 4 6 8 18 I1K-10, TTK-18,
MOHOKDPUCTA/JTMUEeCKUX MaTepUaioB ITK-5
3 CriocoObl CHHTe3a COeMHEeHUI 0CHOBE 4 6 8 18 IIK-10, ITK-18,
OKCH/IOB HMOOMSI, TaHTaja U TUTaHa IIK-5
4 Kpucranibl ceMelicTBa TUTaHWIdochaTa 2 6 6 14 [TK-10, TK-18,
kamms KTP [1K-5
5 Vcnonb3oBanue GoTopedpakTUBHBIX 4 4 6 14 [TK-10, TIK-18,
MaTepuasioB B JUHAMUUeCKOU rojorpaduu [1IK-5
Nroro 3a cemecTp 16 24 32 72
Ntoro 16 24 32 72
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

2 cemeCTp

1 Beegenue. Knaccudukanys
HeJIMHEMHBIX ONTHUYeCKUX
MarepuasioB

Knaccudukanys HesTMHeHHBIX
ONTUYECKUX MaTepUaioB U HeJTMHeNHO-
onTtuueckux 3¢ ekToB. [TpUHIUIIBI
oTOOpa BeIIeCTB, MePCIeKTUBHBIX JI7Is
NpUMeHeHus B AMHaMUue CKOn
rosiorpauu.

N

Ntoro

2 dusnyeckKue CBOMCTBA
MOHOKPHCTA/VTHUeCKUX MaTepHasioB

Kpucranisl — mpeobpa3oBaresiv OfHOTO
BU/]a SHEPTrUu B Apyroil. JlazepHsle,
aKyCTHUYeCKUe, HeJIMHeHHO-ONThYe CKue,
TOJTyTIPOBOJHUKOBBIE,
CerHeTo3/1eKTpUYeCKrie, MarHUTHbIe
KPUCTa/I/Ibl U UX TIPUMEHEeHHe.
MoHoOKpHCTa/ynuecKe marepuabl YO-
WK auama3oHOB

HToro

TIK-10,
TIK-18,
TIK-5

3 Crioco0Obl CUHTe3a COeIMHEHUMA
OCHOBE OKCH/[OB HUOOWsI, TaHTa/a u
TUTaHa

KpucTanbl Ha 0CHOBe OKCHZIOB HUOOUS,
TaHTa/na u TuTaHa. OnucaHue
MOHOKPHCTAJI/IOB 0 CIIPABOYHUKY.
MeTozbl BhIpALLMBAHKS KPUCTAJL/IOB
HHO0ATOB, TaHTanaToB. [ledeKTs
CTPYKTYPBI KDUCTA/JIOB HUOOATOB U
TaHTa/aToB. [IBOMHUKOBaHUE.
MoHo0/10MeHK3a11YsT KPUCTAIOB

Htoro

[TK-10,
[TK-18,
[TK-5

4 Kpucranibl ceMelicTBa
tutaHundocdara kamus KTP

HenvHeliHble KpucTaibl ceMelicTBa
KTP. Bopatb! utusi, bapusi.
BopopacTBoprMele He/lMHeNHbIe
kpuctamisl KDP (KH2PO4) u nogatsl
nuTrsi. PaccTBOp-paciyiaBHbIN MeTo/,
BbIpALl[MBaHUs KPUCTAJIZIOB CUMEMNCTBA
KTP u 6opaToB

HToro

TIK-10,
TIK-18,
TIK-5

5 Ucnonb3oBaHue
(oTopedpakTUBHBIX MaTepHasoB B
JMHaMH4eCKoi rosiorpaduu

dotopedpakTUBHBII 3¢ deKT B
KHCIOPO/IHO-OKTa3[pUueCKUX
Kpucrannax. OCHOBHbIe TIPUYUHBI
dbotopedpakiu. Potopedpakiiys B
MPaKTHUeCKN BaXKHBIX KPUCTA//IAX:
HUO0OAT TUTHS, HU0OAT OapHs-CTPOHIMS,
HHOOaT Oapusi-HaTpHsl, HUOOAT Kasvisl.

[TK-10,
ITK-18,
[TK-5
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@®az0BbIe Mepexosl U
CerHeTo3/IeKTpUYecKoe rnepek/ioyeHre
Kak crocob yrpaB/ieHus
XapaKTepuCTHKaMu (poTopedpakTUBHOM
ronorpadruyeckou 3ammcu

HToro 4

Wtoro 3a cemecTp 16

5.3. Pazpensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMHU (MpebIAyLMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLITTMHAMHU TIPe/ICTaB/eHbl B Tabsuile 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3zesioB AaHHOW JUCLUTITMHBI, /151 KOTOPBIX
Heo0X0oIMMO H3yueHre 00eCTrieurBaroIUuX U
HaumeHoBaHHe AUCLAIIMH obecrieurBaeMbIX AUCLIATIIMH

1 2 3 4 5

[peniecTBytoOLMe AUCLUTIIUHBI

1 AkryanbHble pobsieMbl COBpeMeHHOMN
JIeKTPOHUKU U HAHO3JIEKTPOHUKU

+ +

2 doTopedpakTvBHasi ¥ HeJIMHeMHasi ONTUKa + + +

[Tocnepyrome AUCLUTIIVHBI

1 JuHamuyeckasi rojiorpadus + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HMH, ()OPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIUIUIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmuiia 5.4 — CoOTBeTCTBUe KOMITETEHI[MA U BHUJOB 3aHATUN, (OPMHUDyeMbIX TIpU H3yUeHUH
$d
VCLIUTITUHBI
Buapl 3aHaTHI

x =
= S
~ = O
= xR o]
=1 o a
T 3 w
3} = U =

= = < 5 DOopMBbI KOHTPOJIA
= v S =
= 3] QO (<]
3 = & =
N = o
> 3
z S
= =)
@)

[IK-5 + + + KoHcriekT camoroaroToBku,
CobecenoBanue, Onpoc Ha
3aHaTUsX, Pedepar

IIK-10 + + + KoHcIieKT camoroAroToBKU,
Cob6ecenoBanue, Ompoc Ha
3aHATUSX, Pedepar

I1K-18 + + + KoHcrieKT camornoAroToBKy,
CobecenoBanue, Onpoc Ha
3aHATUSX, Pedepar
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6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs
TexHO/MOTUM MHTEePAKTUBHOTO OOyueHWs TPU pa3HbIX (OopMax 3aHATUM B uvacaxX IpUBeJeHbI B

tabmuie 6.1
Tabwia 6.1 — TeXHOIOrMKM HHTePAKTMBHOIO 00yUeHHst IPH Pa3HbIX (opMax 3aHsATHI B yacax

NHTepakTHBHLIE MTpaKTUYeCcKre | IHTepakTUBH
MeTozabl Bcero
3aHATUSA ble JIeKL[U1
2 ceMecCTp
MosroBoii lwtypm 2 2 4
[IpeseHTaruu € UCIOIb30BaHUEM 4 2
pa3faToyHbIX MaTepuasos C
obcyxeHreM
[TorCKOBBIN METOZ 2 2 4
[IpeseHTarLuu € UCIOIb30BaHUEM 4 2
BU/Ie0(UIBMOB C 00CYXeHeM
Wtoro 3a cemecTp: 12 8 20
Utoro 12 8 20
7. JIabopaTopHbIie paboThI
He nipenycmotpeno PYII
8. [TpakTUueckue 3aHATHS (CeMHUHAPHI)
HanmeHoBaHMe TIpaKTUUe CKUX 3aHSATHH (CeMUHApOB) TIpUBeieHo B Tabsuie 8.1.
Tabmuia 8. 1 — HanMmeHoBaHMe MPaKTHYeCKUX 3aHATUMN (CeMUHApPOB)
. <]
£ Z =
g S =
HanmMeHoBaHMe MpaKTUUe CKUX 3aHSATHN E > O
Ha3Banus paszenos s " g &
(cemnHapoB) s S E
S =
= 3
= S
2 ceMeCTp
1 Beegenue. Knaccudukarys Posb oniTueckux mateprasnos TIpy 2 [1K-10,
HeJIMHeMHBIX OIITHUYeCKUX HCIIO/Mb30BaHNUM ONTUUECKUX U I1K-18,
MarepuasioB ronorpadryecKrux MeTo/I0B B 3a/lauax IK-5
pacro3HaBaHusi 00pa3oB.
Ntoro 2
2 dusmyeckre CBOMCTBA CerneTos/ieKTpuyeCKre KpUCTaslIbl. 6 [1K-10,
MOHOKPHUCTa/UIMUeCKUX Marepuanos | IIbe303/meKTpuyeckue KpUCTasllbl. [1K-18,
O/IeKTPOOITAYECKHe KPUCTAJL/IbI. IIK-5
Kpucranisl g5 akyCTOONTUYECKUX
nipuioykeHuii. Kpucraniel —
nipeobpa3oBaTesiv OHOTO BU/la SHEPTHH B
apyroi. Kpucrasuiel ¢ Kybuueckoit
HEeJIMHeNHOCTBI0, UCIIO/b3yeMble 11
ripeobpa30BaHus ONITUUECKOTO
W3y YeHUsl.
Ntoro 6
3 Cnioco06bl cUHTe3a CoeHeHN CBolicTBa MOHOKPHCTAJIZIOB HUOOATa 6 [TK-10,
OCHOBe OKCH/IOB HMOOUS, TaHTa/a U |JTUTHsA. CIIoCOOBI BhIpAIIMBaHMUS [1K-18,
TUTaHa MOHOKPHCTA/IJIOB HUObATa JIUTHSI. [TIK-5
Metozp! vccie0BaHUS COCTaBa v
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JedeKTHOCTH KpUCTanaoB Huobara
mutys. MeToiKY Ucce0BaHus
JIOMEHHOM CTPYKTYpPbl B KpUCTaIax
Hrobara mutust. CBOWCTBa
MOHOKPUCTAJ/IJIOB TaHTaslaTa JIUTUSI.
Crnioco06pbl BeIpAIMBaHUS
MOHOKPUCTA/IJIOB TaHTaslaTa JIUTUSI.
[edexTsl CTPYKTYpbl KPUCTA/I/IOB
TaHTa/IaTa JUTUSI.

Wtoro 6
4 Kpucranibl ceMencTBa OnTnueckue corictBa KpucrauioB KTP. 6 [TK-10,
tutanuipocdara kams KTP Wccnenosanue BIUAHUA Ha ONTUYECKYHO [1K-18,
Y HeJTMHEMHO-ONTUYeCKYH0 [TK-5

OJHOPOJHOCTH KpucTasioB KTP
TeXHOJIOTMYeCKUX NlapaMeTpoB
pocToBoro npouecca. Mcronb3oBanue
kpucrasnos KTP nisa
BBICOKO3()(peKTUBHOTO HEJTMHEWHOTO
nipeoOpa30BaHusT U3/TyUeHHSI
TBepPZOTe/IbHbBIX J1a3epoB.

Wtoro
5 Hcnionb30BaHue MexaH13M BO3HUKHOBEHUS 4 I1K-10,
(oTopedpakTUBHBIX MaTepUasoB B ¢doropedpakuyu. PotopedpakTUBHBIN ITK-18,
JMHaMUueCcKol rosiorpaduu 3¢ dekT B Kpuctamiax ZnGeP2. ITK-5

dotopedpakTiBHBIi 3¢ deKT B
KpUCTaI/Iax Kjacca CUJIEHUTOB.
doTopedpakTUBHbIE FOJIOTPAMMBI B
KpUCTaI/Iax Kjacca CUJIEHUTOB.
dotopedpakTrBHBIi 3¢ deKT B
KpUCTa/Iax Huobara uTusl.

HToro 4

Wtoro 3a cemecTp 24

9. CamocrosiTesibHas1 pabora
Buibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
tabmumme 9.1.
Tabmuiia 9.1 - Busibl camocTosiTennbHOM paboThl, TPY0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

g ¢ =
B L =
< = 0
o ] v T
Buapl camMmocTosiITeIBHOM = > o
Hassanus paszesnos s =T DopMbI KOHTPOJIS
paboThI L s g
S a =
~ o 2
= S
2 ceMeCTp
1 Beenenue. IToaroroBka K 2 IK-10, Koncnekr
Knaccudukarms TpaKTUYe CKUM 3aHATUSM, [1K-18, caMmoroArorosku, Ompoc
HeJIMHEeWHbIX ONTUYeCKUX |CeMUHapaM [TK-5 Ha 3aHATUSAX,
MaTepHasioB CobecenoBaHue
p [TpopaboTKa JIeKLIMOHHOTO 2 A
Marepuasa
WToro 4
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2 ®usnueckue cBoiictBa | [logroroBka K 6 I1K-10, Koncnekr
MOHOKPUCTA/JINUE CKUX MPAKTUYECKUM 3aHATUSIM, [1K-18, caMoroAroToBku, Ompoc
MarepuasioB ceMHHapam ITK-5 Ha 3aHATUSIX,
BaHU
[TpopaboTKa JeKIIMOHHOTO 2 Cobecepjosarie
Marepuasa
HToro 8
3 CriocoObl CHHTe3a ITogroroBka K IK-10, KoHncriekT
CcoeIMHEeHUM OCHOBe MpaKTUYe CKUM 3aHATUSIM, [1K-18, CaMorioAroToBku, Ompoc
OKCHZIOB HUOOWSI, TaHTajla | CeMUHapam I1K-5 Ha 3aHATUSX,
Y TUTaH BaHU
aHa ITpopaboTKa JIeKIMOHHOTO 2 Cobecepoparine
Marepuasa
Utoro 8
4 Kpucrasibl cemeiictBa |IlogroroBka [1K-10, KoHcriekr
tuTaHwiocdara Kanus | IPaKTUUeCKUM 3aHSITUSIM, [1K-18, caMmorioArorosku, Ompoc
KTP ceMUHapam I1IK-5 Ha 3aHATUAIX,
[TpopaboTKa eKIIMOHHOTO 0 Cobeceposariie
Marepuasa
Ntoro
5 Wcrionb30BaHue IToaroroBka K 4 I1K-10, Koncnekr
¢oTopedpakTUBHBIX [PaKTUYe CKUM 3aHATUSM, [1K-18, caMonoArorosku, Omnpoc
MarepuasoB B ceMHHapam IK-5 Ha 3aHATUSIX,

MHaMHye CKOU BaHU
AMHAMIIECKO [TpopaboTKa JIeKIIHOHHOTO 2 CobecenoBatine
ronorpaguy Marepuasna

HToro 6
Wroro 3a cemecTp 32
Wtoro 32

10. KypcoBasi pabora (nmpoekT)

He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAEHTOB

11.1. ban/bHbBIE OLeHKH JAJIS1 3/IeMEHTOB KOHTPOJIs
Tabsuria 11.1 — BautbHbIe OLEHKH [I7Is 37IEMEHTOB KOHTPOJIS

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 cemecCTp
Koncnekr 5 5 5 15
CaMOIIO/IrOTOBKH!
Ornpoc Ha 3aHATUAX 5 10 10 25
Pedepar 10 10 10 30
CobecenoBaHue 10 10 10 30
WToro makcumym 3a 30 35 35 100
Nepuoz,
Hapacraroym utorom 30 65 100 100
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11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKHU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% ot MakcMMaJibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMILIMOHHYIO U MEXX/YHAPO/JHYIO OLI€HKY
[TepecyeT cymMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/1uHO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTEIbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. OnTuueckue CBOMWCTBa TBepAbIX Tel: YueOHoe mocobuwe 1o aAuciuruiiHe «OnTUuecKue
CBOMCTBA TBepAbIX Tea» [JIi MaruCTpoB HarpaBiaeHusi noArotoBku 11.04.04 «DneKTpoHUKa U
HaHO3JIeKTPOHUKa» MPOrpaMMbl akKaZieMHUueCckor MarucTparypbl «[IpoeKTpoBaHue U TeXHOIOTUsi MUKDO-
Y HAHO3/IeKTPOHHBIX cpeficTB» / CumoHoBa I. B., Kuctenea M. I. - 2016. 126 c. [DneKTpoHHBIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/5935, mara obpamenusi: 14.02.2017.

2. Onrnueckoe marepuasoBesieHre: Yue6Hoe mocobue / Cumonosa I. B., KucteneBa M. I. -
2013. 148 c. [DnekTpoHHbIM pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/2992, nata
obpamenus: 14.02.2017.

3.  OcHOBBI (pU3MUECKOM ¥ KBAHTOBOM ONTHKHU: YueOHoe rocobue / [Tlanmapor B. M. - 2012. 197
c. [DnexrponHbii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/750, mata obpareHus:
14.02.2017.

12.2. lono/siHUTe/IbHAA IUTEpaTypa

1. doropedpakTuBHble 3(PPEKTHl B 3/€KTPOONTHUECKMX KpUCTa/Ulax : YueOHoe mocobue /
lanzpapoB B. M., Mangens A. E., Illangapos C. M., bypumos H. U. - 2012. 244 c. [3neKTpOHHBIN
pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/1553, mata obparenus: 14.02.2017.

2. Axycruyeckue kpucraraiel : CrpaBounuk / A. A. BmucranoB [u gp.] ; pea. : M. IL
[ITackonbckasi. - M. : Hayka, 1982. - 632 c. : un. - bubmumorp.: c. 589-632. - b. 11. YAK 539.2:534(031)
(Hanmuuue B 6ubmoteke TYCYP - 2 3k3.)

3. S$lpuB, AMHOH. KBaHTOBasl 2/1eKTPOHMKA U He/lMHelHas onTyKa : [lep. ¢ aHr. / A. SpuB ; niep.
A. A. bapeibuH, niep. FO. H. Topun, niep. A. . Cokosnos, niep. JI. T. Tep-MaptupocsH, pes. nep. O. T.
Benpguk, pex. niep. 1. M. XanuH. - M. : CoBetckoe paguo, 1973. - 454[2] c. : n., Tabn. - Bubmuorp.: c.
432-446. - Tlpegm. ykas.: c. 447-449. - (B mep.) : b. u. YK 621.373.8 535:530.182 (Hanuuue B
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oubmioreke TYCYP - 6 3K3.)

4. Tetiko, II. TI. TlpuknasHas HenMWHelHas oONTHKa : yuyebHoe mocobue / II. II. Teiiko ;
denepanbHOE areHTCTBO 10 00pa3oBaHMIO, TOMCKMII TOCYJAAapCTBEHHBI YHUBEPCHUTET CHUCTEM
yTpaB/ieHus ¥ paiuo31eKTpoHuKy, Kadeapa anekTpoHHbIX iprbopos. - Tomck : TYCYP, 2007. - 109 c. :
W., Tabs. - bubmmorp.: c. 68, 109 (Hammuue B 6ubmioreke TYCYP - 82 3k3.)

12.3 YueOHo-MeToqUUECKHE TT0CO0HA

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust
1. Marepuanbl HeIMHEMHOW ONTUKW W JAWHaMUUeCKoW rosiorpadguu: Metoauueckye ykasaHUs K
npakTuueckuM 3aHsATusM / [lIBapuman I. U., Kuctenera M. I'. - 2012. 12 c. [DnekTpoHHBbIM pecypc] -
Pexxum fmoctyma: https://edu.tusur.ru/publications/1093, gara obparenus: 14.02.2017.
2. Marepuanbl HeTMHEWHOM ONTUKY U AMHaMU4eCcKoi rosiorpaduu: Metogrnueckre yka3zaHust 10
camocTtosTesibHOM pabote / [1IBapimad I. 1., KucreneBa M. I. - 2012. 19 c. [DneKTpoHHBINA pecypc] -
Pexxum poctymna: https://edu.tusur.ru/publications/1094, nata obpamjenus: 14.02.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JIUL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZiMUeCKHe MaTepUasIbl [/isi CAaMOCTOSITe/TbHOM U ayIUTOPHOUM paboThl 00yUaroIuxcs
W3 YKC/ia WHBAJM/IOB MPEeNOCTaB/sIOTCA B JOpMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10POBbs U
BOCTIpUSITHS UH(MOPMAI[UH.

JIisi id1y ¢ HapyLIeHUsIMM 3peHust:

- B (hopMme 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

JIist id1y ¢ HapylIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO J0KYMEHTa;

- B reyaTHOU (popme.

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
nporpamMMHoe obecrieueHue

1. OOGpa3oBarebHbIl 1TOPTAI YHUBEPCUTETA

2. bubnuoreka yHUBepcUTeTa

13. Marepua/ibHO-TeXHHYeCKoe obecrieueHHe UCIUIUTHHBI
13.1. O61mue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepua/ibHO-TEXHHUECKOe 00ecreyeHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U WUHAWBUAYAJbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOW aTTeCTalluyd WCTIONb3yeTcss yueOHas ayuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0oBaHHasl JOCKOM U CTaHjapTHOH yueOHo Mebenbio. ViMeroTcs
Har/IsiHbIe TIOCOOUs B BHU/Ie TIpe3eHTal[|i 10 JIeKIIMOHHBIM pa3/iesiaM AUCLMTUIMHBI, JeMOHCTPAIJHOHHBIX
T/1aKaTOB, IePeHOCHBIX MAKeTOB /151 IEMOHCTPALIUM Ha JIEKLIUSIX.

13.1.2. Marepua/IbHO-TEXHUYECKOe 00ecreueHue I MPAaKTHYeCKHX 3aHATHH
[nsi mipoBeleHWs] TIPAKTUYECKUX 3aHSATHW, TPYIIOBBIX W WHAWBUAYaJIbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEKYTOUHOMN aTTeCTalluyd MCTob3yeTcs yueOHasi ayiuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOUN yueOHOM Mebenbto. VimeroTcs
Har/IsiZiHbIe I0COOUs B BU/e Tpe3eHTal|i, pa3iaTOuHOro U CIIPAaBOYHOTO MaTepuaria.

13.1.3. MarepuanbHO-TeXHHUYeCKoe obecreyeHue /IIsi CAMOCTOATE/TIbHON PadoThI
Inist camocTosITeNTbHOM paboThl WCTIONB3yeTcsl yueOHast ayauTOpUsi (KOMITBIOTEPHBIM Kiacc),
pacrionokeHHast 1o azpecy 634050, r. Tomck, yn. BepuwvnuHa, 47, 5 stax, aya. 511. Cocras
obopyznoBanusi: yueOHasi Mebesb; KomribioTepsl Kinacca He Hipke [IDBM INTEL Celeron D336 1.5ITw. -
16 mT.; komrbioTephl noakmMoueHbl K cetu MHTEPHET u obecrieunBatOT AOCTYIT B 3/IEKTPOHHYO
WH(OPMaI[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEPCHUTETA.
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13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITTHHBI /IS JIUI] C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMM 3/J0POBbSI

OcBoeHue JUCTUITIMHBI uriaMu ¢ OB3 oCylecTBIsS€TCS C UCTIOB30BaHUEM CPEICTB 00yUYeHus
00I11ero 1 CrieriabHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyIE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeIyCMOTPEHO WCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMeAUNHBIX CPeACTB W [JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoH MH(pOpMAaIu B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsSIMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyuYeHMs [l CTYAEHTOB C HWHBAIWAHOCTBIO, TIOPTAaTHBHOW WHYKI[MOHHOMN
CHCTeMBbl. YueOHasi ayZIUTOPHUs, B KOTOPOW OOy4arOTCsS CTY/IeHThl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHHWH CTY/eHTOB C HApPyLIIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO HCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA Y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JJOCKe WM (Jaiifia Ha SKpaHe) TP MOMOIIY BUeOyBenduTenel /17151 yaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HapYIIeHUSIMH OMOPHO-ABHUIAaTe/ILHOI0 anmapara HCIoJb3yIOTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALIMU U [IpyrHe TeXHUuUeCKWe Cpe/CcTBa TpHeMa/repesauu
yuebHOM MHGpOpPMaMy B AOCTYMHBIX (opMax /st CTYAEHTOB C HApYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis T0fiel C UHBa/TUJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeHJal[uu
@OH/J, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIel, TTPOMe)KyTOUHOM aTTeCTal[|y 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii iporpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPAaHUYeHHBIMH BO3MO)KHOCTAMH

3/0POBbA

[lns CTy#eHTOB C WHBaIWJHOCTBIO IIPeAYCMOTPEHBI [OIOHUTE/bHbIe OLIeHOYHbIE CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IbHBIE CPECTBA OLeHMBAHUS

JVISl CTYAEHTOB C HHBA/IMIHOCTHI0

Kareropuu ctymeHToB

Bub1 J0MIO/MHUTENBHBIX OLIeHOYHbIX
CpejCTB

@®OopMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUs

C HapylieHusIMuU
c1yxa

TecTbl, MUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aUeTY,
KOHTPOJTbHBIE PAOOTHI

[IpeumyIiiieCTBEHHO NTUCbMeHHast
IpOBepKa

C HapylueHusIMU
3peHus

CobecezioBaHMe TI0 BOTIPOCaM K 3aueTy,
OIpOC TI0 TepMUHAM

[TpeumyliieCTBEHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMuU
OIIOPHO-
JIBUraTebHOr0
anmnapara

PellieHye AMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PaOOTHI, TUCHMEHHBIE
CaMOoCTOsITe/IbHbIE PabOTBI, BOMPOCHI K
3a4yeTy

[Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
MeTOoZaMU

C orpaHuyeHusIMU I10
o011ieMe TUIUHCKAM
IIOKa3aHUsIM

TecTbl, NTMCbMeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3aUeTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IpOBepKa
MeTOoJ|aMH, UCXOZsl U3 COCTOSIHUS
o0yuaro1ierocst Ha MOMEHT TPOBEPKU

14.3 MeToguuecKre peKOMeH/JaljuH 10 OLleHOYHbIM Cpe/iCTBaM JJIsl JIML| C OrPaHNYeHHbIMHU
BO3MO)XXHOCTSAMM 3/J0POBbSI

Ons crynentoB ¢ OB3 mnpeaycMmarpuBaeTcss AOCTyIHas (opma TipefloCTaB/ieHUs 3a/laHUui
OLIeHOYHBIX CPeJICTB, & UMEHHO:

B IeyaTHOU (hopme;

B revaTHol (opMe C yBeJTMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHus BCIYX;
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- Tnipe/ioCTaB/IeHHe 3a/laHusl C UCIIOIb30BaHKEM CypZoIiepeBo/a.

CTyzeHTaM C MHBA/JUAHOCTBIO yBE/JMUMBAeTCs BpeMs Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOIPOCHI. /I TakKMX CTyAeHTOB IpejycMaTpyBaeTcsi AOCTyMHas opMa NpefoCTaB/ieHHsl OTBETOB Ha
3a/laHusl, @ UMEHHO:

- MMCbMEeHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C MCIIO/Ib30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/icTaB/ieHe OTBETOB YCTHO.

I[Tpoiiefiypa OIleHMBAHHUSI pe3y/IbTaToOB O0yueHHs MHBANWZOB 0 JUCLIMIUIMHE TpefycMaTpuBaeT
npefiocTaB/ieHue UHGopMalivy B hopmax, aJlallTUPOBAaHHbBIX K OTPaHUYEHUSIM WX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaIuu:

Jins U1y ¢ HapylIeHUsIMM 3peHHUs:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBIM LIPUPTOM.

Jins uIy ¢ HapyIeHUsIMM cJTyXa:

— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins ury ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmapara:

— B (hopMe 3TeKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi dopme.

I[Tpu Heo6xoAUMOCTH AJ1s1 00yUarOIIMXCsl C MHBAaIMAHOCTBIO MPOLie/lypa OLieHHWBaHUs pe3y/bTaToB
00yueHHsT MOYKET TIPOBOJUTHCS] B HECKOJTBKO ITarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Marepuasnbl He/IMHeHOM ONTHKU U JUHAMUYECKOH rosorpaduu

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa

HaripaBneHue noAroToBku (creruanbHOCTh): 11.04.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uns): KBaHTOBasi 1 onTHYeCKas 3/1IeKTPOHHKA

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 1

Cemecrtp: 2

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— [Houent kad. KYIP Kuctenesa M. I.

3aueT: 2 cemecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-5 CTIOCOOHOCTHIO JlelaTh HayuHO-000CHOBaHHbBIe | [Io/bKeH 3HATh [ PyTIbI KpUCTAIOB,
BBIBO/IBI T10 pe3yJ/ibTaTaM TeopeThuYeCKUX U VICII0/Ib3YeMBbIX [IJI1 CO3[,aHus
JKCTieprMeHTalbHbIX UCC/e/JOBaHUM, [1aBaTh nipeobpa3oBaTesieil 1a3epHOr0 U3yUeHus],
peKOMeH/Jaliiy 10 COBEepLIeHCTBOBAHUIO rapamMeTpu4eCKUX reHepaTopoB CBeTa,
YCTPOUCTB U CUCTEM, TOTOBUTH HayUYHbIE OITHUYeCKHUX MOAY/ISTOPOB, U UX CBOMCTBA;
MyO/IMKaLK ¥ 3asiBKU Ha N300peTeHust IPYIIIbI KPUCTA/JIOB, UCTIO/Ib3YeMBIX [JIs
[TK-10 CrocobHOCTBIO pa3pabarbiBaTh TeXHUYECKUe (hopMHpOBARKA AVHAMIIECKIX FOOrPaMM
3a/laHys Ha [POEKTHUPOBAHUe TeXHOIOIMYeCKUX 32 CHET SRMEHMS (POTOPEPPAKIIMM; STarkL
TpOLIeCCOB NPOM3BO/CTBAa MaTepUaioB U TEXHOMIOTMHUECKIX HPOLECCOB 1
V3[le/TUH JIeKTPOHHOM TeXHUKU o0opyAoBaHyie sl BbIPAL{BAHMSI
ONTUYECKUX KPUCTAJIOB U3 PacIljlaBOB U
ITK-18 CTI0COOHOCTBIO TIPOBOAUTD J1ab0paToOpHbIE U

MpaKTHUeCKHe 3aHSITHS CO CTYJeHTaMy,
PYKOBOJUTH KypCOBBIM TIPOEKTUPOBAHUEM U
BBITIOJTHEHUEM BBITYCKHBIX
KBaJTM(PUKALIMOHHBIX paboT OakasaBpoB

BBICOKOTEMITePaTyPHBIX PAaCTBOPOB;
METOZbI TIOC/IEPOCTOBOM 00paboTKH
BbIpallleHHbIX KPUCTAJIIOB /i/Is1 T10/TyUeHUs
MaTepuasioB C 3a/laHHBIMU CBOWCTBAMU;
HomxeH ymeThb ParjoHansHO BEIOUPATh
OITHUeCKUe MaTepuasbl, UCTIOb3yeMble B
HeJIMHEeWHOM OITHKE, 37IeKTPOOIITHKE,
JMHaMUueCcKol ronorpaduu, B
3aBUCUMOCTH OT TIPe/IbSIB/ISIEMbIX K HUM
TeXHUUeCKUX TpeOOBaHMH; paljioOHaTbHO
BBIOMPATH MPOLIECCHI TIOCIEPOCTOBOM
00paboTKH KPUCTAJITIOB, C YUETOM
pe3y/IbTaToOB BXOJHOTO KOHTPOJIsSI
TlapaeTpPOB BbIPAILIeHHOTO KPUCTaslia v
TpeOOBaHMI K M3rOTaBIMBaeMbIM U3 HETO
3/IeMeHTaM; OPraHU30BaTh MPOLeCC
BXO/JHOTO KOHTPOJIsI TapaMeTPOB
BBIpAIlleHHOTO KPUCTAaJl/ia U BBIXOJHOTO
KOHTPOJISI TapaMeTpPOB ONTHYeCKUX
3/IeMEeHTOB U3TOTOBJIEHHBIX U3 HETO;
Homxen BrazieTs HaBbikamy pa3paboTKu
MapIIPYTHOU KapThl TEXHOIOTUUECKOTO
mporiecca pocTa KpUCTaslIoB Ha 3aTpPaBKy
13 BBICOKOTEMITePAaTyPHOTO pacTBOpa
pacriziaBa; HaBbIKaMU OpraHu3aLyy
TIPOLIEeCCOB BXOJHOTO KOHTPOJIS
rapaMeTpOB BbIPAIlleHHOr0 KpUcTasia U
BBIXO/IHOTO KOHTPOJISI TTapaMeTpPOB
OITHYECKUX 37IeMEHTOB, U3TOTOB/IEHHBIX
13 Hero;

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
TipYBeZieHbl B Tabnuie 2.
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Tabsuria 2 — OO61Me XapaKTePUCTUKY TOKa3aTe/iel ¥ KpUTepHeB OLIEHUBAHUST KOMIIETEHIIHIA T10 Taram

TTokaszarenu u
KpUTepuur

3HaThb

Ymets

Bnagets

OT/IMUHO (BBICOKMI
YPOBEHb)

Ob6nagaet hakTHUe CKUMHU
U TeopeTHYe CKUMH
3HaHWSIMU B TIpeiesiax
M3y4aeMou 006/1acTH C
MMOHUMAaHWeM TPaHHUI]
TIPUMEHHMO CTH

OO6nasaeT AMaria30HOM
MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,
abcTparupoBaHus
ripobsiem

KoHTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPILLEHCTBYET JAeUCTBUS
paboThI

Xoporiio (6a30BbIit

3HaeT (aKThl, TPUHLIUIIBI,

O6nagaeT Auana30HOM

BepeT OTBeTCTBEHHOCTH 34d

YPOBEHB) TIPOLIeCCHI, 00IIe NPaKTUUeCKUX YMEHUH, | 3aBeplleHue 3aJa4 B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
n3yuaemoil obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6acTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosiITeNTHCTBAM B
peliieHUH nipobieM

YnosnerBoputenbH | Ob6mazaer 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUU

YPOBEHB) 7151 BBITIOJTHEHUST TIPOCTBIX

3ajau

Tabmwia 3 — Tansl

2 Pea/3anusi KOMIETeHIIUH

2.1 Komnerennusn I1K-5

[TK-5: criocoGHOCTBIO JiesiaTh HayYHO-000CHOBaHHBIE BHIBOJBI TIO pe3y/IbTaTaM TeOPeTUYeCKUX U
JKCIIePUMEHTa/IbHBIX HCC/Ie/JOBaHHM, /laBaTh DPEKOMEHZALMM [0 COBEpIIeHCTBOBAHWIO YCTPOWCTB U
CHCTEeM, TOTOBUTh HayuHble MyO/TMKALY 1 3asiBKK Ha M300peTeHus..

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITETEHLIUH, TPUMeHsieMble [jIi 3TOTO BUABLI 3aHATHA W UCIONb3yeMble CPeACTBAa OLleHUBaHWUs
Tipe/icTaB/eHbI B Tabsuiie 3.
OPMHPOBaHUs KOMITETEHIIUHU U MCTI0/Tb3yeMbIe CPeICTBA OLleHUBaHMUSI

OITUKYU U JUHAMUYeCKOU
rosiorpa¢uy, pe3y/bTaThl
TeopeTUYeCKUX U
9KCIePUMEeHTa/IbHBIX
HCCJIeIOBAHUM ITHUX
MaepHasoB

TI0 pe3yJ/ibTaTam
TeopeTHYeCcKuX 1
5KCIIePUMEHTa/IbHBIX
HCCcieJoBaHUM
MaTepuasioB HeJIMHeMHON
OTTHKYU U IMHaMHYe CKOU
rosiorpadvy ¥ TOTOBUTD
HayuHble MyO/IMKaLui U
3asBKM Ha U300peTeHus

Cocras 3HaTb YMmetb Bnagets
CopepxkaHue OCHOBHBIE CBOMCTBA [Hearb Hay4yHO- HaBbIKaMU 00001IIeHUsT
3TaroB MarepyasoB HeJIMHeMHOW |000CHOBaHHbBIE BBIBOJbI | TEOPeTUYeCKUX U

5KCIIePUMEHTa/IbHBIX
HcciieJoBaHUM
MaTepuasioB HeJIMHeMHON
ONTHKU U JJUHAMUUE CKOU
rosiorpaduy, 1aBaTh
peKoMeHjalu 110
COBEpLLIEHCTBOBAHUIO
YCTPOUCTB U CUCTEM

Bubl 3aHaTHM

* llHTepakTUBHbBIE
TpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHbIE
JIeKLIUY;

* IIpakTueckue
3aHATUS;

¢ Jlekuuu;

* CamocTrodTenbHas
paborta;

* lHTepakTuBHbIE
NpaKTUYeCKHUe 3aHATHS;
* llHTepakTUBHbIE
JIeKLIUY;

* IIpakTuueckue
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* VIHTepaKTUBHbIE
MpaKTUyeCKue 3aHsITHS;
e CamocTosiTe/bHas
pabora;
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Wcnonb3yemble * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * Pedepar;
CpeacTBa ¢ KoHCcrekT * KoHcriekT * 3auerT;
OLieHNBaHMsA CaMOTIOATOTOBKHY; CaMOTIOATOTOBKWY;
* Pedepar; * Pedepar;
* CobecenoBaHue; » CobecemoBaHue;
e 3auert; * 3auer;
dopMyIMpOBKa MoOKasaTesel W KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OT1/munHo * O6namaet * Crpoutb * BranmeeT HaBbIKaMU
(BBICOKMI YPOBEHb) | TEOPETUUECKUMU OCYILeCTBIATh H3MepeHMs1, aHa/I13a

3HaHUSMU B 00/1aCTH
MaTepuasioB HeJTMHeHHOM
OTTHKHU U JIMTHaMU4e CKOU
rosiorpauu c
TIOHMMaHUEeM TPaHMUL]
MIPUMEHUMOCTH 3TOTO
KJlacca MaTepuaros. ;

paLMoHaIbHBIN BBIOOD
MaTepuasioB HeJTMHeHHOMN
OTITHKH U JIMHaMUue CKOU
rosiorpaduu st
M3TOTOB/IEHUS U3
npubopocTpoeHus 1
000CHOBBIBaTh €r0 Kak C
TeXHUYEeCKOMU, TaK U C
9KOHOMHYECKOM Touek
3peHus;

rccreyeMbIX
XapaKTePUCTUK U
MO/1e/TMPOBaHUS
MaTepuaioB HeJTMHeHHOMN
ONTHKU U JMHAMUUE CKOU
rosiorpacuu.;

Xoporo (6a30BbIii | ¢ 3HaeT NPUHLMIIEL, * ¥YMeeT pelarb * Bnageer
ypOBEHb) IIpOLIeCCHI, 06LLu/Ie TUIIOBBIE 3a7aul, TepMI/IHOHOH/IeI‘/’I,
TIOHSATHSI B 00/1aCTH MaTeMaThieCcKu OCHOBaMH M3MepeHUs,
MaTepuaoB HeJIMHEMHOU | BbIpaXkaTb U C aHa/msa u
ONTUKY Y AMHAMUYECKOW | (PU3rueCcKoi TOUKH MO/ie/TMPOBaHUSs
rosiorpaduy; 3peHHts apryMeHTHUPOBaTh | MaTepuasioB HeJIMHeWMHON
pe3y/bTaThl aHa/Ir3a ONTHKU U JMHAMUUE CKOU
9KCIIePUMEHTAJIbHBIX U rosiorpacuu.;
TeopeTuyeCcKux
HCC/ieJOBaHUM
MaTepuasioB HeJTMHeHHOM
OTTHKU U JMHAMUUE CKOU
rosorpaduu.;
YaoBnetBopuTe/ibH | ¢ O6nagaet 6a30BbIMU * Ymeet pabotaThb CO * HaBbikamu paboThI C
0 (TIOpOroBEIi 00ILIMMY 3HAHUSIMH ; CTPaBOYHOU yueOHOM U CTIpaBOYHOM
YPOBEHb) JIMTepaTypou. YMeeT naTepatypoi u 6azamu
0OBSICHUTD pe3y/bTaThl JTAaHHBIX TIpY BbIOOpE
CBoel paboTHL. ; MaTepuaioB HeJTMHeNHON
ONTHKU U JMHAMUUE CKOU
rosiorpacuu.;
2.2 Komnerenuus I1K-10
IMK-10: cmocobHOCTBIO  pa3pabaThbiBaTh  TeXHMUECKMe  33/laHusi Ha  TPOEKTHPOBaHUe

TEXHOJIOTHUeCKUX TIPOL[eCCOB IMPOM3BOACTBA MaTepHaioB U U3Je/TUiA 3/IeKTPOHHON TeXHUKH.

st popMHUpOBaHMST KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMITETEHLIUM, TPUMeHsieMble [jI 3TOTO BUZBLI 3aHSTHA M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabmuiie 5.

Tabmwmia 5 — Srarnbl
Cocras

3HaThb

YmeTs

OPMHKPOBAHHSA KOMIIETEHIIMN U UCIIO/Ib3yeMbIe CPpeCTBA OLI€EHMBaAHUA

Bnagets
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CopeprxaHue
3TaroB

OCHOBHBIEe 3Taribl
POEKTHPOBaHUS
TeXHOJIOTUYEeCKUX
TPOLIeCCOB TIPOU3BO/ICTBA
MaTepuaioB HeJTMHeHOU
OMTHKU U JMHAMUYE CKOU
ronorpaduu

Pa3pabarbiBath
TeXHUUeCKHe 3a/laHus Ha
MPOEKTHPOBaHUE
TeXHOJIOTUUeCKUX
TMpOLIeCCOB MPOM3BO/ICTBA
MaTepuasioB HeJTMHeNHOM
OINTHKU U JMHAMUUECKOU
rosiorpauu

HaBbikamun
MPOEKTUPOBAHUS
TeXHOJIOTUYECKUX
TpOLIeCCOB TIPOM3BO/ICTBA
MaTepuasioB HeJTMHeHHOM
OMTHKU U JUHAMUUE CKOU
ronorpaduu

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [lpakTnueckue
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* JHTepaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
JIeKLINY;
 [lpakTuueckue
3aHATHS;

* Jlekumu;

* CamocrosiTe/ibHast
pabora;

* VIHTepakTUBHbIE
TpaKTAUYe CKUe 3aHATHS;
* (CamocTrodTenbHas
pabora;

Hcronb3yemble * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * Pedepar;
CpeacTBa ¢ KoHcriekT * KoHcriekT * 3auert;
OLleHWBaHUA CaMOIIO/ITOTOBKM; CaMOIIO/ITOTOBKY;
* Pedepar; * Pedepar;
* CobecenoBaHue; * CobecenoBaHue;
* 3aver; * 3auer;
@dopMyIMpOBKa MOKasaTesie W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * CoBpeMeHHbIe * OcBauBaTh U * HaBbikamu

(BBICOKMI YPOBEHb)

9KCTiepUMeHTaIbHbIe
METOZbI ¥ IPHOOPHI,
WCTIO/Tb3yeMble TIpr
V3yueHHH MaTepuaioB
He/TMHEHNHOM ONTHUKU U
JHaMHYe CKOU
rosiorpavy, OCHOBHbIE
3Tarnbl NPOEKTUPOBaHUS
TeXHOJIOTue CKUX
TIpPOL[eCCOB MPOM3BO/ICTBA
MaTepuasioB HeJTMHeHHOMN
OITHKU U JUHAMUUE CKOU
rosiorpauy;

9KCITyaTUPOBaTh HOBOE
obopyzmoBaHue,
pa3pabarhiBaTh
TeXHUUeCKUe 3aZlaHusl Ha
TIPOEKTHPOBaHUe
TeXHOJIOTUUeCKUX
TIPOLIeCCOB MPOU3BO/CTBA
MaTepuasioB HeJTMHeHHOM
OTTHKH U JIMTHaMHUYe CKOU
rosiorpaduuy;

MIPOEKTUPOBAHUS
TeXHOJIOTUUeCKUX
TMIPOIeCCOB TIPOU3BO/ICTBA
MaTepuasioB HeJTMHeHHOM
OTITHUKU W JUHAMUUe CKOU
ronorpaduu,
CaMOCTOSITe/IbHOTO
ro0opa U MoJirOTOBKH
TSI SKCTIepUMEHTa
HeoOX0AMMOro
obopyoBaHusl.;

Xoporiio (6a30BbIit
YPOBEHD)

* (OcHOBHBIE
9KCTiepUMeHTaIbHbIe
METO/Ibl, IPUOOPHI U
3Tarbl MPOeKTUPOBaHUS
TeXHOJIOTUeCKUX
TIPOL[eCCOB,
WCII0/Ib3yeMble TIpU
W3yueHHUH MaTepuaioB
He/IMHeMHOM OITUKU U
JIVMHaMUue CKOr

* IIpoBOAUTH
MCCJIe/I0BAHUS
(hr3UUeCKHUX CBOMCTB
MaTepuasioB HeJTMHeNHON
OTITUKH U IMHaMHue CKOH
rosiorpavy Ha OCHOBe
TeXHUUeCKOTO 3a/laHusl 1
C BBIOOPOM TeXHHUE CKUX
Cpe/iCTB, MEeTO/IOB
M3MepeHuit 1 00paboTKu

* HaBbikaMu U3MepeHus,
aHa/IM3a UCCaeqyeMbIX
XapaKTepUCTHUK
MaTepuaioB HeJTMHEHNHON
OTTUKHU U JUHaMHUeCKOU
rosiorpacumu.
CamocTosiTeTbHO
paboraeT Ha
HCCJIe/I0oBaTeIbCKUX
yCTaHOBKaX. ;
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rosiorpaduu.;

pe3y/bTaToB.;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* CraHAapTHbIE METO/BI
MIPOEKTHPOBAHUS
TeXHOJIOTUe CKUX
TIpPOL[eCCOB MPOM3BO/ICTBa
MaTepuasioB HeJTMHeHHOMN
OITHKU U JUHAMUUE CKOU
rosiorpadunu.;

* DKCIUTyaTUpOBarhb
TUTIOBOE 0O0py0BaHMe
JJ151 UCCeJOBaHUS
(br3MUeCKUX CBOMCTB
MaTepuaioB HeJTMHeHHON
OITHKU U JMHAMUUE CKOU
rosiorpauy;

* Hasbikamu
9KCIlyaTalyy TUTIOBbIX
MprOOPOB 1 YCTPOWCTB
TIpU UCC/IeI0BaHUM
MaTepuaioB HeJTMHeHNHOMN
ONTHKU U JMHAMUUE CKOU
rosiorpacumu.;

OakanaBpoB.

2.3 Komnerennua ITK-18
[TK-18: crocoOGHOCTBIO TIPOBOAWTH J1abOpaTOpHbIe W TIPAKTUYeCKWe 3aHSTHS CO CTyleHTaMH,
DYKOBOZUTH KYPCOBBIM IPOEKTHPOBAHHMEM M BBINIOJTHEHHEM BBIMYCKHBIX KBaMW(UKALMOHHBIX paboT

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W UCIOJb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 7.
Tabsuria 7 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

MO/IeJTd ¥ METO/bI,
WCII0/Ib3yeMble JIJIsI
TpoBe/ieHUst
nabopaTopHBIX U
TPaKTUUeCKUX 3aHSTHUS T10
M3y4YeHHI0 MaTepuasioB
HeJIMHeMHOW ONTUKU U
JHaMHue CKOM
rosiorpauu

BBITIO/THEHUEM BBIITYCKHBIX
KBa/TM(UKALIMOHHBIX
paboT 6akanaBpoB

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBHBIE IOHATHS, PykoBOAUTE KypCOBBIM HaBbikamu npoBefjeHust
3TaroB orpeiesieHus], TEDMUHbI; | TIPOEKTHPOBaHHEM U nabopatopHbie 1

MpakKThu4yeCKue 3aHATHA CO
CTyA€HTaMU

Buppl 3aHATHI

* llHTepakTUBHBIE
NIpaKTUUe CKHe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekumuuy;

* CamocTrosTesbHas
pabora;

* NHTepakTvBHbIE
NIpaKTUUYeCKHe 3aHATHS;
* NHTepakTuBHbIE
JIeKLIUY;

* IlpakTuueckue
3aHATUS;

* Jlekuuu;

* CamocTosiTe/ibHas
pabora;

* VHTepaKkTUBHbIE
TpaKTAYe CKUe 3aHATHS;
* CamocTosTenbHas
paborta;

Hcronb3yemble * Oripoc Ha 3aHATHSX; * Omnpoc Ha 3aHATHUSAX; * Pedepar;
CpeacTBa ¢ KoHCcIekT * KoHcriekT * 3auert;
OLleHMBaHMsA CaMOITOiTOTOBKHU; CaMOTIO/ITOTOBKU;
* Pedepar; * Pedepar;
* CobecenoBaHue; * CobecenoBaHue;
e 3auerT; * 3auer;
@dopMyIMpOBKa MOKasaTesed U KPUTepHeB OLeHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 8.
Tabsmuria 8 — IlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
OtmuHo * MosxeT aHanM3UpoBaTh | * YMeeT peluaTh 3afaud | * (CamMoCTOsITeNIbHO

(BBICOKMY YPOBEHb)

CBA3U MeXy
Ppa3/TMYHBIMHA

TOBLIIIIeHHOU
CIIOXKHOCTH, 00/1ajaeT

MoA0MpaeT ¥ TOTOBUT JI/IsI
5KCIepUMeHTa
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(busruecKUMu
TIOHSITUSIMU U MO/JIeTISIMU,
TIpe/ICTaB/IsIeT CIIOCOOBI U
pe3y/ibTaThbl
WCTIO/Tb30BaHMUS
Pa3IUUHBIX (HU3UKO-
MareMaTHu4eCKUX
MoZiesielt ONTUYeCKUX
CBOMCTB MaTepuasioB
HeJIMHeMHOM ONTUKU U
JTHaMHUe CKOU
rosiorpadumu.;

TIpaKTU4Ye CKUMH
YMEeHUsIMU T10 cO0py U
Haslajike
9KCIIEPUMEHTAJTbHBIX
yCTaHOBOK,
HEOOXOUMBIMU [1IsI
TIPOBE/IEHUSI
nabopatopHbIX paboT u
TpaKTUYeCKUX 3aHATHH.;

HeoOxXoauMoe
obopyznoBanue. Bnageer
pa3HBIMH CITIocobaMu
Tripe/iCTaB/eHusI
pe3y/ibTaToB B
rpacuyeckoi,
MaTemaThuecKoi hopme,
B (hopme uzruecKux
MOJIeJe. ;

OCHOBHBbIE (pU3NUeCKHe
(baxTbl, uzeu; 3HaeT
OCHOBHBIE aJITOPUTMBbI
pelleHus! TUTIOBBIX 3a/iay.

b

nabopaTopHbIX paboT u
MPaKTHUECKUX 3aHSTHIA.;

Xoporo (6a30Bblii | ¢ [ToHMMaeT CBSI3U » OOnazaer ¢ CaMOCTOATe/IbHO
YPOBeHb) MeXy pa3InyHbIMHA NpaKTUue CKMMU paboTtaet Ha
(usnyeckuMu YMEHUsIMHU, HCC1e,0BaTe/IbCKUX
[IOHATUAMU, UMeeT HeoOXOAUMBIMHU /15 ycTaHoBKax. Moxet
rpejicTaB/IeHHe O NpOBeAeHUs WHTepIIpeTUPOBATh U
(u3MKO-MaTeMaTHueCKnx | J1labopaTopHbIX paboT u WTIOCTPUPOBATH
MO/eJIsIX B ZlaHHOU NIPaKTUYeCKUX 3aHATUN.; | T0/y4YeHHble
00/1acTH 3HaHWH ; SKCIIepUMeHTa/IbHbIe U
TeopeTHYeCKue
pe3y/nbTarhl.;
YnoBneTBOpUTeNbH | ¢ laeT onpe/esieHust * O6nagaer ocHOBHbIMU | * [IpaBUIBHO
0 (TIOpOroBBIi OCHOBHBIX TTOHSATHH, yMeHUsIMH, TpeOyeMbIMH | HCIIOb3yeT MPUOOPHI,
YPOBEHbB) BOCITPOM3BOJUT JJIs1 TIPOBE/IeHUs yKa3aHHbIe B OITMCAaHUU

nabopaTopHoOi paboTHl,
TOHUMaeT
TEPMUHOJIOTHIO U
CYI[HOCTb TPOLIECCOB.;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIMUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAMOIIOATOTOBKY
— 1. Knaccudukaiusi HelMHEHHBIX ONTUYECKMX MaTepyasioB Mo 007acTH TpUMeHeHHWs |

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

He/rHelHo-onTuueckux 3¢ dekroB 2. CerHeto3n1eKTpuku 3. [Ibe303/1eKTpukud 4. AKYyCTOONTHYECKUE
Marepua’sibl 5. DJIeKTPOOIITUUeCKUe MaTepuasbl 6. MarauTHble KpUcTasuibl 7. KpucTtasisl [J1g reHepanuy
nasepHoro u3nyudeHus 8. MexaHu3M mpeoOpa3oBaHMe OFHOTO BHZA 3HEPTUH B APYTYH C TIOMOIIbIO
HeJIMHEeHHBIX OMTUYeCKUX KpuctaiioB. 9. CrocoObl BbIpal[MBaHUS KPHUCTAJIOB Ha OCHOBE OKCHZOB
HUOOUS, TaHTasa ¥ TUTaHa. 10. JedheKThl CTPYKTYpbI KPUCTA/IJIOB Ha OCHOBe OKCH/IOB HUOOWSI, TaHTana u
tutaHa. 11. OCHOBHBbIe CBOWMCTBAa KPHCTA/VIOB Ha OCHOBE OKCHJOB HMOOWS, TaHTajna W TWTaHa. 12.
MoHofOMeHH3alUsl B CerHeT03/eKTpruueckux Kpucrtainax 13. CriocoObl BbIpall[UBaHUs HeTUHEHHbBIX
KpuctaioB tTutaHuiadocdara kamus (KTP) 14. DnekTpuyeckue U ONTHYECKHWe CBOMCTBA KPUCTAs/IOB
tutanuwndocdara kamus (KTP) 15. CrocoObl BbIpalMBaHWsS HeIWHEMHBIX KpucTauioB KDP 16.
OcHoBHble cBoiicTBa KpuctainoB KDP 17. CriocoObl BbIpalvBaHUsl HeTMHEMHBIX KPUCTAIJIOB MOJATa
mutus 18. OcCHOBHBIE CBOMCTBa KpHUCTa/IOB uozarta ntust 19. Criocobbl BbhIpalMBaHUs HeTMHEMHbIX
kpuctainoB OGoparoB 20. OcHOBHble CBOWCTBa KpHUCTa/sioB OopatoB 21. CriocoObl BbIpallyBaHUs
HeTMHeWHBIX KPUCTA/IIOB KapOuia KpeMHHs 22. OCHOBHbBIE TIOUTUITBI Kapouga kpeMHusi 23. OCHOBHbIE
CBOMCTBa KpUCTa/uIoB Kapouza kpemaust 24. CriocoObl BhIpalliMBaHMs HeJTMHEMHBIX KPUCTA/UIOB HUTPHU/IA
ra/siisg 25. OCHOBHble CBOMCTBAa KPHUCTA/ZIOB HUTpUJA Tamausi 26. doropedpakTvBHbIN 3¢ dekT 27.
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OcHoBHble (oTopedpakTrBHBIe MaTepuasbl 28. Metonbsl usyueHus doropedpakTtuBHOro 3ddexra 29.
MeTo/bI MOBbIIIEeHUS AUGPAKLIMOHHOM (P PeKTUBHOCTU rojiorpaMM B (poTOpePpakTUBHBIX KPUCTA/L/IaX

3.2 Temnbl pedepaToB

— 1) CrpykTypa KpUCTa/yIoB TUTaHWI-pocpara Kanus. 2) Onruyeckre CBOWCTBA KPUCTaIOB
KTP. 3) Cernerosnekrpuueckue (pasoBble niepexofnl B Kpuctamwiax KTP. 4) BausHus Ha onThueckyro U
HeJIMHeMHO-0NTUYeCKYl0 OAHOPOAHOCTh KpucTannoB KTP TexHomornyeckux rnapaMeTpoB POCTOBOIO
npouiecca. 5) Hcrnonb3oBaHue kpuctasioB KTP  gnsi BbICOKOI((EKTUBHOTO  HeJIMHEeHHOTo
npeoOpa3oBaHMsl UM3/Ty4YeHHs] TBepAOTe/JbHBIX Ja3epoB. 6) OcHOBHbIe TMpPUYMHBI (hoTOopedpakiyu. 7)
MexaHusM BO3HUKHOBeHUs (poTopedpakimu. 8) dotopedpakTrBHbIM 3¢ deKT B KpucTauiax ZnGeP2. 9)
OnTryeckue CBOWMCTBA KPUCTasIoB cuieHUTOB. 10) dotopedpakTuBHbIi 3¢ (deKT B KpUcTanaax Kaacca
cuienntoB. 11) dotopedpakTvBHbIe TO/MOrpaMMbl B KpHUCTa//lax Kjacca CU/UIEHUTOB. 12)
doropedpakTuBHBIi ekt B Kpucrtasax Huobata swmrtus. 13) PasoBble Tepexoibl U
CerHeTO3/IeKTpUUeCcKoe Tmepek/itoyeHre. 14) AOMOMTTpYeBbIM rpaHaT. 15) AmomuHar utTpus. 16)
Kamuii- HeguM-¢ocdatHoe cTekio. 17) Matepuaribl, UCII0O/Ib3yeMble /11 MUHH-/1a3e€pOB.

3.3 Bonpochkl Ha codecejoBaHHe

— 1) Henmnuelinble ontrueckre marepuasbl. Knaccudukarms. 2) [TpuHOMnel oTOopa BeljecTs,
TIepPCTeKTUBHBIX I/ TIpUMeHeHHs1 B JJuHaMuueckol rosiorpaduu. 3) OnTudeckude W ronorpaduyeckue
MEeTO/Ibl M CXeMbI pellleHUs 3aJjau pacrio3HaBaHust 00pa30B. 4) MeToAWKY MTPOTHO3UPOBAHKS ONITHYECKUX
1 GU3UKO-XMMHYeCKHUX MapaMeTPOB HOBBIX MaTepuasoB. 5) MoHOKpHcTaniimyeckie Matepuanbl YO-NK
JMara3oHoB. 6) OnThueckue TipeoOpa3oBaTey 4acTOThl. 7) MarHuTHble KpucTamibl. 8) HenuHelHo-
OTNTHUECKWe KOMIIOHEHTHI Ha OCHOBe TIepUOAWYECKH TIO/MSPU30BaHHOTO HHUOOATa JIUTUS IS
npeoOpa3oBaHus WH(PAKPaCHOTO W3/IyuyeHUs Jja3epa B Y/AbTPA(QHOIETOBLIM, CHHUA U 3€JIeHbIH
onTuueckuii crektp. 9) WccnemoBaHue (hba3oBoro riepexoja B TaHTajare JIMTUSL MeETOJOM
OpuuTto3HOBCKOW  criekpockormu.  10) CBoiicTBa ¥ TIpUMeHEHWe KPHUCTa/JIOB CH/IJIEHHUTOB. 11)
Marepuasnbl /Jis 3aMicy onTuueckod nHdopMaiyu. 12) CBoMCTBa U NPUMeHeHWe KpUCTa/UIoB HHUobaTa
mutus. 13) CBolicTBa MOHOKPHCTA/JIOB TaHTasaTa utusi. 14) Kpucrannsl aupaelitepodocdara kanus asis
HEeJIMHEMHbIX W 3JIeKTPOOTNITHUeCKUX rpwiokeHuid. 15) Kpucrauiel mneHTobapata Kanus W
aurugpodocdara Kanvs AJisi ipeoOdpa3oBaHMs J1a3ePHOTO U3YUYEeHUs B TPETHIO U YeTBEPTYHO TaDMOHUKH.
16) Kpucrannbl pAsi reHepaluyy Jia3epHOro usayueHusi. 17) Marepuasnbl A/ TeHepalid BTOPOU
rapMonvku. 18) Kpucramiel HUTpaTta HaTpusi U HUTpara Oapusi s mpeoOpa3oBaHUSI HM3/TyueHHst
TBEP/JOTE/IbHBIX JIa3ePOB Ha OCHOBe 3¢ deKTa BhIHYX/eHHOro KoMOuHalMoHHOro paccesiHusi (BKP). 19)
VccnepoBaHre ONTHYECKOM U HEJMHEHWHO-ONTHUUECKOW ofgHopojgHocTh Kpuctaminos KTP.  20)
N3rotoBneHne HelWHENWHBIX 3/1eMeHTOB W3 KpucTa/uioB KTP u ux xapakrepucTuku. 21) Y3K030HHbBIE
TOJIyTIPOBOAHUKOBbIE KpUCTa/abl. 22) IIMpPOKO30HHBIE ONTUUeCKHe KpucTauibl. 23) OTpuliaTesbHbIe
KpUCTa/UTbl Kapbuja kKpemHusi. 24) da30Bble Mepexo/bl U CerHeTO3/IeKTPHUUeCKOe TepeK/oyeHre Kak
Criocob yrpaB/ieHust XapakKTepucThKaMu (otopedpakTHBHOM rosiorpaduueckoid 3amvcy. 25) Marepuasbl
C oTpuLaTe/IbHBIM T0Ka3aTesieM IpenoM/ieHust. 26) HaHokprcTannmueckrie Matepuainsl. 27) HenvHeliHble
KPUCTa/UIbl C  perylsipHOM W  HeperyjasipHOM  JIOMeHHbIMA  CTpyKTypamu. 28) BiusHue
(hOoTOMHAYLIMPOBAaHHOTO TOIJIOIIeHMsI cBeTa Ha ¢oTopedpakTHBHBIN 3(P(eKT B KpUCTaIIaX CUIIEHUTOB.
29) BimsHue nerupoBaHusi Ha (oTtopedpakTHBHBIE CBOWCTBA KpHUCTA/IOB HuoOara mutws. 30)
B3auMojielicTBe CBETOBBIX BOJIH Ha OTpakaTelbHOM Tosorpaduyeckod pelleTke B KyOMUeCKHX
(hoTopedpaKkTUBHBIX KpUCTa/IaX.

3.4 Tembl OIPOCOB Ha 3aHATHUAX

— Kraccudukanys HeMHEMHBIX ONTUUECKUX MaTepyuasoB M HeJIMHEMHO-ONTHYeCKUX 3¢ (eKToB.
[TpuHIMIBEI 0TOOpA BEleCTB, EePCIEKTUBHBIX /I IPUMEHEHHs B IMHAMHUeCKOH rojiorpadum.

— Kpucranmel — npeobGpa3oBaTen OfHOTO BWZA SHEPryuu B Apyroi. JlasepHble, aKyCTUUYeCKHe,
He/TMHEeHHO-0NTUYeCKre, TMOTyIPOBOJHUKOBBIE, CErHeTO3/eKTPUUYeCKWe, MarHWTHble KPUCTa/Ulbl U UX
npumeHeHve. MoHOKpucTanimyeckie Marepuansl YO-MK nuana3oHoB

— Kpucranibl Ha OCHOBe OKCHZOB HHUOOWS, TaHTasa U TUTaHa. OnycaHue MOHOKPHCTAJ/UIOB TI0
CIIPAaBOYHMKY. MeTofbl BBIpAIMBaHUS KpPUCTA/UVIOB HHODOATOB, TaHTanatoB. J[leeKTbl CTPYKTYpPbI
KPHMCTa/VIOB HUO0OATOB U TaHTa/aToB. [IBoMHUKOBaHWe. MOHO0JOMeHU3aLMsl KPUCTA/I/IOB

— Henmneiinbie kpuctamnbel cemeiictBa KTP. Boparer jsutus, Oapusi. BomopacTBopuMble
HenHelHble Kpuctaaibl KDP (KH2PO4) v noparel nuTtusi. PaccTBop-paciyiaBHbI MEeTOZ, BbIpAllBaHUS
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kpucrannoB cumeiictea KTP u 6oparos

— ®oropedpakTuBHBIM 3(hdeKT B KUCIOPOJHO-OKTajyApUuUeCKuX KpuctainaXx. OCHOBHbIe
npuunHbl  poTtopedpakiun. Poropedpakiysi B TIPAKTUUECKU BaKHBIX KpPHUCTa/Iax: HUODOAT JUTHS,
HUOOaT  Oapus-CTpOHIUS, HUOOaT Oapus-Hartpus, HuobGaT Kamusa. Da3oBble Tepexofpl U
CerHeTO3JIeKTpHUUecKoe TepeK/toueHre Kak Ccrocob yripaBieHUst XapakTepucTukamu (otopedhpakTHBHOM
rosiorpacdryeckoi 3anucu

3.5 3auért

— TIlpumep TecToBOro orpoca AJsi mosyuyeHus 3auvetra: Tema: «®Pu3nueckue CBOWCTBA
HeJIMHeHHbIX KpUCTa/uioB» 1. DnekrpoonTuueckuid 3¢ ekt o0ycioBneH 1) nM3MeHeHHMeM TIOKa3aresis
TipesioMJIeHusT T0[ [efCTBUeM CBeTa; 2) W3MeHeHHeM I[i0Ka3aTesisi TIpeJioM/IeHUsl TOJ JAelCTBUeM
3/1IEKTPUYECKOro Mosisi; 3) M3MeHeHUeM T[l0KasaTesisi Ipe/ioOM/IeHUsl Tof, JeHCTBUeM MexaHWYeCKOro
HanpspkeHus;; 4) W3MeHeHWeM TIOKa3aTesisi TIpeJioOMJieHWs TOoj [JelCTBUeM TeMriepaTypbl. Tema:
«Kpucrannbl Ha OCHOBe OKCH/OB HHOOWs, TaHTajsa M TWTaHa» 1. [lapameTpel, Ha KOTOpBIe TIPH
BbIpalllMBaHUM KPUCTA/UIOB MeToZioM YoxpasbCcKoro obpaijaroT BHUMaHWe, 3T0 1) mapamMeTp pelleTKU
KpUCTajia; 2) CKOPOCTb BpallleHusl KpUCTasla; 3) IJIOTHOCTb KpPUCTasula; 4) CKOPOCTb BBITUTMBAHMUS
KpPUCTasuia; 5) 0CeBOM rpaJjJueHT TeMIiepaTyphbl B 30He Kpucta/uin3anuu. Tema: «HemHeliHble KPUCTAI/TbI
tutanundochara kamus (KTP)» 1. Kpucrammer KTP umeror 1) KyOWUecKkyro CTPYKTYpy; 2)
reKCaroHaJibHyl0 CTPYKTYpYy; 3) OpPTOPOMOWYeCKYyr CTPYKTypy; 4) TeTparoHajbHYI CTPYKTYpy; 5)
MOHOK/IUHHYIO CTPYKTYpy. Tema: «®otopedpakTuBHbie 3¢ deKTsl B KpucTawiax» 1. @oTopeppakTUBHbIN
3¢ dekT 3akmouaercs B 1) uaMeHeHUU Ko3(puiieHTa Mor/oleHus Mo, AeCTBHeM CBeTa; 2) U3MeHeHUU
ToKasaresisi TpeJIOM/IeHHsl T0J, JelCTBUMEM CBeTa; 3) M3MEHEHUM T[I0KasaTessi Ipe/lIOM/IeHUs] TIOf
JeictBueM fedopmaiivu; 4) U3MeHeHUH TloKa3aTesist TIpesIoMJIeHus 10/ AeCTBUeM TeMIlepaTyphl.

4 MeTopnuecKue Marepuasibl
[nsi obecrieuenus npotiecca oOyueHMst U pellleHuUs 3afiau 0Oy4yeHUs! UCIOb3YIOTCSl CeAyHolue
MaTepuaJbl:
— MeTOAUYeCKHe Marepuasbl, OINpefessioljie NpOoLefypbl OLIeHWBaHUSl 3HaHUM, YMeHUH,
HaBbIKOB U (WIM) OMbITa [esTeJbHOCTH, XapaKTepU3YIOLUX 3Tarbl (POpP-MUPOBAHUS KOMIIETEHLUMH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. OnTuueckwe CBOMCTBA TBEpPABIX Tel: YueOHoe TocoOHWe M0 AucCIUIUIMHEe «OnTHYecKue
CBOWCTBAa TBepAbIX Tea» [/ MarucTpoB HarpasieHusi MNofrotoBku 11.04.04 «3OneKTpoHWKa |
HaHO3/IeKTPOHUKa» MPOrpaMMbl akaJieMUueCKoil Maructparypbl «[IpoekTrpoBaHUe U TEXHOJIOTUSI MUKPO-
Y HaHO3/IeKTPOHHBIX cpeficTB» / CuMoHoBa I. B., KuctereBa M. I. - 2016. 126 c. [DneKTpoHHbIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/5935, cBo60JHBIT.

2. Onruueckoe marepuasoBefieHue: Yue6Hoe mocobue / Cumonosa I. B., Kuctenera M. T. -
2013. 148 c. [OnekTtponHbli pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/2992,
CBOOO/THBIM.

3. OcHOBBI (hr3HMUECKON M KBAHTOBOM ONTHKU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [DnexkTponHHbIi pecypc] - PexkxuMm poctyma: https://edu.tusur.ru/publications/750, cBo6oAHbI#.

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. doropedpakTuBHble 3(PPeKTHl B 3/€KTPOONTHUECKMX KpUCTa/Ulax : YuebHoe rocobue /
[MangapoB B. M., Mangens A. E., Illangapo C. M., Bypumor H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum fgoctyma: https://edu.tusur.ru/publications/1553, cBo60AHBIH.

2. Akxyctuueckue kpucta/uibl : CropaBouHuk / A. A. baucranoB [u gp.] ; pea. : M. IL
[ITackonbckasi. - M. : Hayka, 1982. - 632 c. : un. - bubmuorp.: ¢. 589-632. - B. . ¥/IK 539.2:534(031)
(Hamuue B 6ubmoreke TYCYP - 2 3k3.)

3. S$lpuB, AMHOH. KBaHTOBasl 3/1eKTPOHUKA 1 He/lMHeliHas onTyKa : [lep. ¢ aHri. / A. fpuB ; niep.
A. A. bapeibuH, niep. FO. H. Topun, niep. A. . Cokosnos, niep. JI. T. Tep-MaptupocsH, peq. mep. O. T.
Benpguk, pex. niep. 1. M. XanuH. - M. : CoBeTckoe paguo, 1973. - 454[2] c. : w., Tabn. - Bubmuorp.: c.
432-446. - Tlpeam. ykas.: c. 447-449. - (B mep.) : b. u. YK 621.373.8 535:530.182 (Hanuuuve B
oubmioreke TYCYP - 6 3K3.)

4. Teiiko, II. TI. TlpuknagHas HenuHelHas onTUKa : yuyeOHoe mocobue / II. II. Tefiko ;
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denepanbHOE areHTCTBO 110 00pa3oBaHWIO, TOMCKHI TOCYAAapCTBEHHBI YHUBEDCHUTET CHUCTEM
yTpaB/eHus ¥ pauo31eKTpoHuKy, Kadeapa anekTpoHHbIX iprbopoB. - Tomck : TYCYP, 2007. - 109 c. :
Wi., Tabs. - bubmmorp.: c. 68, 109 (Hammuue B 6ubmioreke TYCYP - 82 3k3.)

4.3. Obsi3aTe/ibHBIE y4eOHO-MeToAHYeCKHe 0Co0us
1. Marepuasnbl HeJIMHEMHOM ONTUKU U AWMHAMHUUeCKOW ronorpapuu: MeTofuueckye yKasaHUs K
npaktuyeckuM 3aHatusM / [IBapuman I U., KucreneBa M. I. - 2012. 12 c. [SneKkTpoHHBIM pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1093, cBob6oAHbIA.
2. Marepuanbl HeJIMHEHHOW ONTUKY U JUHAMUYeCKO# ronorpaguu: Metoguueckre yKa3aHus 10
camocTosiTesibHOM pabote / IlIBapipman I. Y., KucteneBa M. T. - 2012. 19 c. [DnekTpoHHbIM pecypc] -
Pexxum goctyna: https://edu.tusur.ru/publications/1094, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEeMbI
1. OOGpasoBarebHbIl [10PTaa YHUBEPCUTETA
2. Bubmuoreka yHuBepcHUTeTa

CornacoBaHa Ha noprane Ne 15325 23



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа 

	10. Курсовая работа (проект) 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература 
	12.2. Дополнительная литература 
	12.3 Учебно-методические пособия 
	12.3.1. Обязательные учебно-методические пособия 
	12.3.2 Учебно-методические пособия для лиц с ограниченными возможностями здоровья 
	12.4. Базы данных, информационно-справочные, поисковые системы и требуемое программное обеспечение 

	13. Материально-техническое обеспечение дисциплины 
	13.1. Общие требования к материально-техническому обеспечению дисциплины 
	13.1.1. Материально-техническое обеспечение для лекционных занятий 
	13.1.2. Материально-техническое обеспечение для практических занятий 
	13.1.3. Материально-техническое обеспечение для самостоятельной работы 
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья 
	14. Фонд оценочных средств 
	14.1. Основные требования к фонду оценочных средств и методические рекомендации 
	14.2 Требования к фонду оценочных средств для лиц с ограниченными возможностями здоровья 
	Таблица 14 – Дополнительные средства оценивания для студентов с инвалидностью 
	14.3 Методические рекомендации по оценочным средствам для лиц с ограниченными возможностями здоровья 
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-5
	2.2 Компетенция ПК-10
	2.3 Компетенция ПК-18

	3 Типовые контрольные задания
	3.1 Вопросы на самоподготовку
	3.2 Темы рефератов
	3.3 Вопросы на собеседование
	3.4 Темы опросов на занятиях
	3.5 Зачёт

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Обязательные учебно-методические пособия 
	4.4. Базы данных, информационно справочные и поисковые системы 


