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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Marepuasnbl He/TUHeHHON ONTHKH

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

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

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbIe 3aHATHS 14 14 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 30 30 4acoB
6 CamocTosiTesibHas paboTa 18 18 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

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

Pa3paboTumku:

Houenrt kad. II1 Kucrenesa 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
dopMHpOBaHUe y CTYAEeHTOB 3HaHWM O (PU3UKO-XMMHUYECKHX CBOMCTBAaX MaTepuaioB HeJTMHEUHON
ONTHUKW, TEXHOJOTWM WX TIOMy4YeHUs] U UCIIO/b30BaHUsS WX TIPU pa3paboTKe YCTPOWCTB U CHUCTEM
(hOTOHMKY M ONTOUH(OPMAaTHKH.

1.2. 3agauy JUCIMIIIAHBI

— Tlonyuenue cTygeHTaMu 0a30BbIX 3HAHWN B 00/1aCTH TEXHOJOTUY TIPOU3BO/ICTBA HETMHENHO-
OTITUYECKUX U 3eKTPOOTITHYEeCKUX KPHUCTA/IOB,;

— Tlonyuenue cTymeHTaMHu 0a30BbIX 3HAHWM MO METO/AaM JIETUPOBAHUS HETMHEHHO-ONTHUE CKUX
Y 37IeKTPOOTITUYECKUX KPUCTA/VIOB U UX TIOC/IEPOCTOBOM 00paboTKY;

— @opmupoBaHMEe OCHOBHBIX TIpPeCTaB/lieHWH O criocobax To/ydyeHHs MaTepuasioB CO
CBOMCTBaMH, TpeOyeMbIMH [jii TPUMEHEeHWM B YCTPOWCTBAX M CHCTeMaX HeTMHEeHHOW OMNMTHUKH,
yTpaB/ieHus Jia3epHbIM H3/TyueHreM, TuHaMHUUeCcKol rosiorpagum.

2. MecTo pucomiuingel B cTpyKrype OITIOII

HOucturiiHa  «Marepuansl  HenmuHedHoM ontuku» (B1.B.[IB.9.1) otHocuTcsi kK OGrmoky 1
(BapuaTHBHas 4acTh).

[IpefmiecTByOlUMM  AUCLIAIIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
crefyromye JucHUIIMHbL: KorepeHTHasi onTvka W rosorpadus, HenuHeliHas onrtuka, OnTuueckas
¢u3nka, OnTryeckoe MatepuanoBesieHre, @U3uKa TBEpZOro Tena.

[MocnenyommMu  AUCLUIVIMHAMUA ~ SIB/ISFOTCS::  B3auMogzelicTBYe ONTUUECKOTO U3My4YeHus: C
BeIL|eCTBOM.

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

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

—  OIIK-3 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIITHOCTh Mpo0sieM, BO3HUKAIOIIUX
B Xo/le MpodeCcCHOHATBLHOU [esiTe/IbHOCTH, TIPUB/IEKATh [/ UX pelleHus (PU3MKo-MaTeMaThueCKUi
arrapar;

— TIK-3 crocoOHOCTBIO K MPOBEIEHHI0 U3MEPeHHH U MCC/IeIOBaHUS PA3/IMUHBIX OOBEKTOB TI0
3a/laHHOM MEeTO/IVKE;

B pe3ysibraTe M3yueHUs JUCLIATUTAHBI CTYIEHT JOKeH:

— 3HaTh [pynmbl KPUCTalIOB, WCIOMb3yeMBIX [JIsi CO3[aHWsl TIpeoOpa3oBaresieil Jia3epHOro
W3yueHUs, TlTapaMeTPpUUeCcKUX reHepaTOpOB CBeTa, ONMTUUECKHUX MOJY/IATOPOB, M UX CBOWCTBA; TPYIIIbI
KPUCTa/JIOB, HCIO/b3yeMbIX /711 (DOPMUPOBAHUSI JUHAMMUECKUX TOJIOTPAaMM 3a CUeT sIBJIeHUS
(doTopedpakiyy; 3Tarbl TEXHOIOTHYECKUX TIPOLIECCOB U 000py/[0BaHKe /ISl BhIPAIMBAHUSI ONTUYECKUX
KPUCTa/IZIOB M3 PACIUIaBOB U BBICOKOTEMIIEPATYPHBIX PAaCTBOPOB; METOABLI TIOC/IePOCTOBOM 00paboTKu
BbIpaIlleHHbIX KPUCTAJUIOB JI7Isl TIOJTyUeHUsI MaTepPUasioB C 3a/laHHbIMU CBOMCTBaMHU.

— yMmerb PaioHanbHO BHIOMpATh OMTHUECKHWE MaTephasbl, WCTIO/Nb3yeMble B HeJIWHEHHOMN
OTTHKE, 3/IeKTPOONTHUKE, AMHAMUYECKOW rojorpaduu, B 3aBUCUMOCTH OT TMpPEIbSAB/ISAEMBbIX K HUM
TeXHUUECKUX TpeOOBaHMI; parjioHaIbHO BEIOMPATh MPOLIeCChHI TIOC/IePOCTOBOM 00pabOTKH KPUCTA/IIOB, C
YUeTOM pe3y/bTaTOB BXOJHOTO KOHTPOJISI TapaeTpoB BBIPAIIIEHHOTO KpHUCTa/la W TpeOOBaHWM K
W3rOTaB/IMBAaeMbIM U3 HEro 3jieMeHTaM; OpraHW30BaTh TMPOLIECC BXOJHOTO KOHTPOJSI TapamMeTpPOB
BBIPAI[eHHOTO KPHCTa/l/la M BBIXOAHOTO KOHTPOJISI TlTapaMeTPOB ONTHUYECKUX 3/IEMEHTOB W3rOTOBJIEHHBIX
13 Hero.

— Braierb HaBbikamMu pa3pabOTKM MapIIPyTHOM KapThl TEXHOJOTMUECKOTO TIpoljecca pocTa
KPHUCTA/UIOB Ha 3aTPaBKy U3 BBICOKOTEMIIEPATYPHOTO pacTBOpPAa M PAaCIlaBa; HaBbIKAMM OpraHU3aluu
TIPOL[ECCOB BXOJHOTO KOHTPOJISI TlapaMeTPOB BBLIPAI[eHHOTO KpHUCTa/lja W BBIXOAHOTO KOHTPOJIS
rapaMeTpPOB ONTUYECKUX 3/IEMEHTOB, U3TOTOB/IEHHBIX U3 HETO.

4. O0beM ANCIUIUIMHBI M BU/IbI YU4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaBisgeT 3.0 3aueTHbIX €QUHMIBI W TIpe[CTaBjeHa B
Tabnvue 4.1.
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Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl
7 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jlekuym 20 20
[TpakTryeckue 3aHATHS 20 20
JIabopaTopHble 3aHATHS 14 14
W3 HUX B UHTepaKTUBHOU hopme 30 30
CamocTosiTenibHast paboTta (Bcero) 18 18
OdopmiieHre 0TUETOB 110 1a00pPaTOPHBIM paboTam
[TpopaboTKa JIeKI[MOHHOTO MaTepurasa
[ToAroToBKa K MpakTUueCKWM 3aHSITHSIM, CeMUHapaM
Bcero (6e3 sk3ameHa) 72 72
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0EMKOCTB Yac 108 108
3aueTtHble Eavnnnbl TpygoeMkocTH 3.0 3.0
5. CopepxaHue AUCHMII/IMHBI
5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHH
Pazfenbl AUCHUTIIMHBI ¥ BU/IBI 3aHATUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BU/BI 3aHITUN
35}
% = &
O ~
5 L = | 2% E%
= o o < gz =
Ne| H 5 S = 2 53 28
0 a3BaHUs pa3iesioB AUCLUIUIUHbI & 5 = 5 o @ =
= & 5| 5| gy &%
K ] S
c 5§ g | mE &t
5, \=} =
= £ | A
O
1 |BBenenue. Knaccudukarms 2 4 0 2 8 OIlK-3
HeJTMHeMHBIX ONTUYeCKUX MaTepuaioB
2 |HenuHeliHble onTuueckye 3pQeKTsl 4 6 4 18 | OIIK-3, IIK-3
3 | Cnoco0Obl CMHTe3a COeIMHEHUI OCHOBE 11 OI1IK-3, TIK-3
OKCHZIOB HUOOWSI, TaHTa/la U TUTaHa
4 | Kpucranibl ceMelicTBa 4 4 0 2 10 OI1K-3
tuTanundocdara kamuss KTP
®doTtopedpakTUBHbIE KPHUCTA/IIbI 4 4 4 16 | OIIK-3, TIK-3
6 | Marepuassl A/ reHepaLu 9 OIlK-3
KOT€pPEHTHOr0 U3/TyUeHus
Ntoro 20 20 14 18 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/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

7 ceMecTp

N

1 Beegenue. Knaccudukanys Knaccudukanys HesTMHeHHBIX OIIK-3
HeJTMHeMHBIX ONTUYeCKUX ONTUYECKUX MaTepUaioB U HeJTMHeNHO-
MaTepuasioB onTtuueckux 3¢ deKkroB. JInHeiiHbIe U
HeJIMHelHbIe ONTUUeCKre MaTepuarbl.
[TpuHLMIIBEI 0TOOpPA BelleCTB,
MepCreKTUBHBIX [I7Is1 IPUMeHeHUs B

HeJIMHEeHON OITHKe.

Htoro

2 HenuHelinble onTuueckye 3¢ dexThl | [eHepaliysi BTOPOM rapMOHUKH. 4 OIIK-3
AKycToonTUueCcKue 1
MarHuTOOITHYeCKUe 3P heKTHI.
JTromuHectieHIMs1. POTOXPOMU3M.
dotopedpakiiys. PoToOBONIbTaUYE CKUI

3¢ dexT.

HToro

3 Crioco6bl cHHTe3a CoeiMHeHUM Kpucranisl Ha 0CHOBe OKCH/IOB HUOOUS, 4 OIIK-3
OCHOBE OKCH/IOB HUOOUSI, TaHTa/la M |TaHTasa ¥ TUTaHa. OmucaHue
TUTaHa MOHOKDPUCTAJIJIOB TI0 CTIPaBOYHHUKY.
MeTo/ipl BhIpAI[UBaHUSI KPUCTAJIIIOB
HUO00AaToB, TaHTa/MaToB. [ledeKTb
CTPYKTYPbI KDUCTA/ZIOB HUOOATOB U
TaHTa/aToB. [IBOMHUKOBaHMUe.
MoHo10/1J0MeHH3a1IUsT KPHUCTaIOB

Ntoro

4 Kpucrasibl cemelncTBa HenuHeliHble KprcTasuibl ceMelcTBa 4 OIIK-3
tutaHuidocdara kamus KTP KTP. Bopatsl utusi, 6apusi.
BopgopacTtBopumbie He/lMHEHHbIE
kpuctaasl KDP (KH2PO4) u nogathi
nutus. PaccTBOp-paciiyiaBHbIA MeTO/,
BbIpAL[MBaHUs KPUCTAJIZIOB CUMEICTBa
KTP u 6opatog.

HToro

5 ®otopedpakTBHbIE KPUCTAJI/IBI ®dortopedpakTHBHbIN 3G dEKT B 4 OI1K-3
KHCIOPOZIHO-0KTa3/|pUueCcKuX
Kpucta/uiax. OCHOBHbIE TIPUUYMHEI
dotopedpakiyu. dotopedpakius B
MPaKTHYeCKU Ba)KHBIX KpUCTasIax:
HUOOAT UTHs], HI0OAT OapHsi-CTPOHIS,
HUobaT bapusi-HaTpust, HUOOAT Ka/lusl.
®da30Bble nepexofbl U
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CEerHeTO3JIeKTPUUYeCKoe MepeK/royeHre
Kak crocob yrpa/ieHUs
XapakTepucThkKamu (hoTopedpakTHUBHOU
rosiorpayyeckoit 3arumcH.

HToro

6 Marepuarsnbl /15 TeHepaluu
KOTePeHTHOT0 WU3/1yUeHust

TpeboBaHus1, pebsiB/IsiEMbIe K
na3epHbIM Marepuanam. CBoiCTBa
OCHOBHBIX JIa3€PHBIX MaTepHasoB:
aJTFOMOUTTPUEBOTO TpaHara, rajani-
CKaHAWMU-Ta/IoNIMHAEBOT0 rPaHara,
aJIFOMUHATa UTTPUS, Ka/IMii- HeJIM-
docdarHoro crekna. Marepuasbl,
WCII0JTb3yeMble /11 MUHU-/Ia3ePOB.

HNToro

2

OIIK-3

Wroro 3a cemecTp

20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHA)
4 obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreunBaromyMu (MpeabIyLIUMU) 1
obecrieuriBaeMbIMU (TTOC/IIYFOIIMMU) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.

Tabmuia 5.3 - Paszienbl AUCIUIIIMHBL U M€

AVUCLUIT/IMHaPHBIE CBA3KU

Ne pasziesioB AAHHOM AWCLUTIIMHBIL, [I7151 KOTOPBIX
Heo0XoAUMO u3ydyeHre 00eCIeunBatOLINX U

Ne HaumeHoBaHne AUCLIUIMH obecreunBaeMbIX JUCLIUTUIMH

1 2 3 4 5 6

[pepiecTBytOIMe AUCLUTUIMHbBI
1 |KorepeHTHasi OTNITHKa U rojorpadus + +
2 |HenuHeiiHast onTHKa + + +
3 | Onrtuueckas (usvka + + +
4 |OnTHUYecKoe MaTepUaioBeieHre + + +
5 |®du3uKa TBepIoro reja + + +
[Mocneaytoliiyie AUCLUTITUHBI
1 |B3auMopeicTBHe ONTHUYECKOTO N N
W3/Ty4YeHusi C BeljeCTBOM

5.4. CooTBeTCTBHE KOMIIeTeHIIM, (h)opMIpyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CoOoTBeTCTBHE KOMITeTeHI[MM, (OpPMUPYeMbIX TPU U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH

HNCILUIIIMHBI

Bupp! 3aHaTHM

@opMbI KOHTPOJIS
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OIIK-3 + + + + KoHcrekT camonogroToBky,
Otuert 110 1ab60paTOPHOM
pabote, KoMrioHeHT
CBOeBpeMeHHOCTH, Oripoc
Ha 3aHATHUSX, BeiCcTyTiIeHne
(moksan) Ha 3aHSATHN
IK-3 + + Otuet 10 1abopaTopHoi
pabote, Onpoc Ha 3aHSATHSIX

6. InTepakTHBHBbIE MeTOABI K ()OPMBI OPraHU3aIUH 00yUeHHUA
TexXHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TPy pa3HbIX (OpMax 3aHATUN B uyacaxX IPHUBEJEHbI B
Tabmumie 6.1
Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

WHTepakT
VHTepakTHBHbIE NHuTepakTyBHbIE
MeTtonpbl 150:3318 (S Bcero
TIpaKTUUeCcKHe 3aHsATUS | JlabopaTopHbIe 3aHSATHS
JIeKLIAU
7 cemeCTp
Mo3roBoii ITypMm 4 2 2
Pabota B KomMaH e 4
ITpesenTaruu ¢ 2
WICII0/Tb30BaHUEM
MyJIETUMe/INA C
obCyXIeHreM
Perienue cuTyarjiOHHBIX 2 2 4
3a/a4
WccnenoBarenbCKui 2 4 2 8
MeTo[,
[Ipe3eHTaLK C 2 2
WCII0/Ib30BaHUEM
pa3faTouyHbIX
MarepuasoB C
obcyxeHreM
ITpesenTaruu ¢ 2 2
WICII0/Tb30BaHUEM
BU/1e0(DUTBMOB C
obCyXIeHreM
Wtoro 3a cemecTp: 10 10 10 30
Utoro 10 10 10 30

7. JIabopaTopHbIil IPAaKTHKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabswie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& Z E
3 = =
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT s 2 &
St 2 5
2 o 2
= S
7 ceMecTp
2 HenuHelinble onTudeckre 3¢ dekTrl | MccnenoBaHye 31eKTPOONTHYECKOTO 4 OIlK-3,
3¢ dexTa B He/IMHENHBIX ONTHYECKUX ITK-3
KpHcTasuiax Ha 6asze uHTepdepomeTpa
Maxa-Llennepa
WccnenoBanue reHepaijuy BTOpOi 2
TapMOHUWKH B KpUCTa/Iax HuobaTa mITust
Ntoro
3 Crioco0Obl CHTe3a COeIMHEHUIA UccnenoBanue ontuueCcKux CBOWCTB 4 OIIK-3,
OCHOBe OKCH/IOB HUOOUSI, TaHTa/la MU | KPUCTAJ/UIOB HUOOATa JINTHUS IK-3
TUTaHa Vtoro
5 ®@oropedpakTUBHbIE KPHUCTAILTBI OrnipefienieHyre 3/1€KTPOOINTAYE CKUX OIIK-3,
rapaMeTpOB aHU30TPOIHBIX KPUCTA/I/IOB IK-3
Nroro 4
Nroro 3a cemecTp 14
8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBesieHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTHYeCKUX padboT
o ¢ =
= L 5
S = =
= s 8
Ha3Banus paszenos Copepr>kaHre IPaKTUUECKUX 3aHATUI § o = é
=
S8 a =
2 o' O
= S
7 cemecCTp
1 Beegenue. Knaccudukaiiys JIuHeliHbIe U He/IMHEWHbIe ONTUUeCKHe 4 OIIK-3
HeJIMHEeWHBIX ONTUYEeCKUX MarepuaJbl
MarepuasioB Vtoro
2 HenuHeliHble ontuyeckue 3p@eKTbl | D1eKTPOONTUUECKHe, aKyCTOONTUYe CKUe OIIK-3
Y MarHATOONTHYeCKKue 3(p(eKThl U
KPUCTAaJL/IbL.
Nroro
4 Kpucrasnibl ceMeiicTBa Kpucraniel cemeiictBa TuTanundocgara OIIK-3
tuTaHwidocdara kamus KTP KaJiust
Nroro
5 ®@oropedpakTUBHbIE KPHUCTAILIBI HenuHelinble poTopedpakTUBHbIE OIlK-3
KPUCTaJJIb
Ntoro
Jla3epHble MaTepUasbl OIlK-3

6 Matepuarbl /151 TeHepaLyu
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KOreépeHTHOIo U3/1Iy4yeHus

HToro

Wroro 3a cemecTp

20

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EeMKOCTh U (hopMUpyeMble KOMITeTeHLIWH TIpe/JCTaB/eHbl B

tabmuie 9.1.

9. CamocrosiTesibHast padora

Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

A <
3 =
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwus pa3nenoB g = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
7 ceMecTp
1 Beenenue. IToaroroBka K 1 OIlK-3 Koncnekr
Knaccudukarms MpaKTU4Ye CKUM 3aHATUSM, camorioarorosky, Ompoc
HeJTMHeWHBIX ONMTUYEeCKUX |CeMUHapaM Ha 3aHATUSIX
MatepHasos ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
HToro 2
2 HenuHeliHble IToaroroBka K 1 OIIK-3, |KoHcrekT
orTuyeckue 3pQeKTobl [IPaKTUYe CKUM 3aHATUSM, [TK-3 caMonoArorosku, Omnpoc
ceMHHapam Ha 3aHATUsAX, OTUeT 1o
ITpopaboTKa JIeKIJMOHHOTO 1 naboparopHoii pabore
Marepuasa
OdopMeHre OTUETOB T10 2
naboparopHbIM paboTam
Ntoro 4
3 Crioco0ObI crHTe3a ITpopaboTKa JeKITMOHHOTO OIIK-3, |KoHcrekT
COeJUHEHUU OCHOBE Marepuasa [1K-3 CcaMonojroTosku, Ompoc
OKCH/IOB HHOOWSI, TaHTasa T T i ——— 2 Ha 634’:1HHTI/IHX, UOquT o
Y TUTaHa 71a60paTOpHBIM paGoTam JabopaTopHOU pabote
HToro 3
4 Kpucrasuibl cemelictBa |IlogroroBka 1 |OIIK-3 Koncnexr
TuTaHwiocdara Kanusi | IPaKTUUeCKUM 3aHITUSM, caMonoAroToBku, Ompoc
KTP ceMUHapam Ha 3aHATUIX
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Ntoro 2
5 ®oropedpaKTHUBHEIE [ToaroroBka K 1 OIIK-3, |KoHcnekr
KPHUCTaJlIbI MPaKTUYECKHUM 3aHSATUSIM, IK-3 CaMoToAroToBKH, Ompoc
ceMuHapaMm Ha 3aHaTUsIX, OTUeT 1o
nabopatopHoii pabore
[TpopaboTKa JeKIIMOHHOTO 1 paTOpHOU p
Marepuasa
OdopmeHue O0TUETOB T10 2
naboparopHbIM paboTam
HToro 4
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6 Marepuainsb! ajst IToaroroBka K 2 OIIK-3 Koncnekr
reHepaly KOrepeHTHOI'0 | I[IpaKTU4YeCKUM 3aHATUSAM, CcaMonoArorosku, Omnpoc
W3/Ty4YeHUsI ceMHHapam Ha 3aHATUAX

[TpopaboTKa JeKIIMOHHOTO 1

Marepuasa

HToro 3
Wtoro 3a cemecTp 18

[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Ntoro 54

10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIe OLeHKH /ISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIeHKH AIJIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcumasbHbIN
. MakcuManbHbIN MakcuMmanbHbBIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
7 ceMecCTp
BricTynienue (goknaz) Ha 4 4 4 12
3aHATUU
KomrioneHt 2 2 2 6
CBOEBPEMEHHOCTH
Koncriekt 4 4 4 12
CaMOIIO/IrOTOBKH!
Onpoc Ha 3aHATHSIX 8 8 8 24
OrTuert 1o ysabopaTopHO 8 8 16
pabore
Wtoro makcumym 3a 18 26 26 70
Tepuo/,
JK3aMeH 30
Hapacraroiym utorom 18 44 70 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha jaTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMBbI OasinoB Ha fgaty KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL|€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXIYHAPOAHYIO OLIeHKY TpeJcTaBeH B Tabmuiie
11.3.
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Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. BBeseHue B He/JMHEHHYIO ONTHKY: YueOHoe mocobue / [anmapoB C. M. - 2012. 41 c.
[SnekTponHsIi pecypc] - Pexxum poctyma: http://edu.tusur.ru/training/publications/2059., cBo60ogHBIH.
2. Onruueckoe marepuaoBesieHue: Yue6Hoe mocobue / Cumonosa I. B., Kuctenera M. T. -
2013. 148 c. [DnextpoHHbId pecypc] - Pexum pocryma: http://edu.tusur.ru/publications/2992,
CBOOO/HBIM.

12.2. lono/siHMTE/IbHASA JIMTEpaTypa

1. IManpgapoe C.M., IllanmapoB B.M., Mangens A.E., BypumoB H.U. dotopecdpakTrBHbIe
3¢ deKTbl B /1€KTPOONITHUECKUX KpUCTasiaXx: MoHorpadus. denepasibHOe areHTCTBO 10 00pa30BaHMUIO,
TOMCKMM roCyZ,apCTBeHHBIM YHUBEDPCUTET CHUCTEM YIIpaB/IeHUs U pafino3/1eKTPoHUKU. - Tomck: TYCVYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (Hamuuue B 6ubioreke TYCYP - 39 3k3.)

2. ®oropedpakTrBHble 3()deKThl B 3/EKTPOONTHUECKUX KpHUCTa/Iax : YueOHoe mocobue /
[TanzpapoB B. M., Mangens A. E., lllangapo C. M., BypumoB H. U. - 2012. 244 c. [D1eKTpOHHbIN
pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/1553, cBOO0JHBIT.

3. Axyctuueckue Kpuctainbl: CnpaBouHuk / A. A. bmucranoB [u ap.]; pen.. M. IL
[Tackonbckasi. - M.: Hayka, 1982. - 632 c.: un. - bubmuorp.: c. 589-632. (Hanmuuue B 6ubmoreke TYCYP
- 393K3.)

4. IllanpapoB B. M. OcHOBBI (hu3ruecKoli U KBaHTOBOW ONTUKU: yueOHOe Tocobue /i By30B
/B. M. lllanzmapoB; ®PenepanbHOe areHTCTBO 10 00pa3oBaHWi0, TOMCKHM TOCYIapCTBEeHHBIA YHUBEPCUTET
CUCTeM yIIpaB/leHUs U pajuo3eKTpoHukU. - Tomck: TYCYP, 2005. - 258 c. - ISBN 5-86889-228-3
(Hasmmume B 6ubmoteke TYCYP - 24 5k3.)

5. Ontuka: YuebHoe mocobue ans By3oB / I. C. Jlangcbepr. - 6-e u3m., crepeotumn. - M.:
dusmarnurt, 2006. - 848 c.: un., Tabm. - Ilpeam. yka3s.: c. 844-848. - ISBN 5-9221-0314-8. (Hanuuue B
oubmioreke TYCYP - 30 3k3.)

12.3. YueOHO-MeTOoAMYECKOe TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme

1. Marepuasibl HeJIMHENHOM ONMTUKU U AWUHaMUUeCKol rosiorpaduu: MeTtoaryeckue yKaszaHUs 10
camocrositesibHOM pabore / IIBapiman I. 1., KucreneBa M. T. - 2012. 19 c. [SnekTpoHHbIi pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/1094, cBob6oaHBIIH.

2. Marepuanbl HelTMHEHHON ONTUKU U JUHaMUYeCcKoi rosorpaduu: MeTosryecke yKa3aHusl K
ripakthueckum 3aHsaTusiM / [lIBapuman I. U., Kuctenera M. I. - 2012. 12 c. [Dy1eKTpOHHBIN pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/1093, cBoG0AHBIH.

3. MWccnenoBaHue 3/1€KTPOONTUUECKOTO 3(eKTa B HeJMHENWHBbIX ONTUUECKUX KpUCTa/ulax Ha
6a3e uaTephepomeTpa Maxa-Ilenznepa: Metoanyeckre yka3aHus K JlaDopaTopHOU paboTe [jist CTyZeHTOB
HanpaseHus 200700.62 -«PotoHuKa u ontouH@opmarrka» / beikos B. Y., Menbnuk K. I1. - 2013. 18 c.
[SnekTponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/3496, cBob6ogHBII.

4. WccnepoBaHue reHepaliid BTOPOW rapMOHMKU B KpUCTasulax HUoOara mutusi: MeTouueckue
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yKa3aHus K jaboparopHoii pabote / Illepbuna B. B., IllanmapoB C. M. - 2012. 16 c. [D71eKTpOHHbBIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1067, cBo60gHBIM.

5. WccnemoBaHue  aHM30TPONMM  ONTHYECKAX CBOWCTB KPHUCTA/IOB HUoDOATta  JATHS:
Metoauueckoe mocobue K sabopaTopHoi pabore s CTy[eHTOB OakajaBpuaTa I10 HarpaBeHHIO
11.03.04 — «DneKTpOHMWKA U HaHO3/eKTpoHHKa» [Ipodub: «KBaHTOBasi U onTUYecKas: 3/1eKTPOHUKa» /
HaebijoB  B. H. - 2016. 13 c¢.  [OnektpoHHbli pecypc] - Pexum  pgocrtyna:
http://edu.tusur.ru/publications/5970, cBOGOHBIH.

6. OrmnpezeneHue 371eKTPOONTUYECKHX [TapaMETPOB aHU30TPOITHBIX KPUCTAa//IOB: MeToguueckue
yKa3aHWs K JlabopaTopHOW paboTte pssi CTygeHTOB HampaBiaeHuidt 210100.62 — OnekTpoHWKa U
HaHOS/IeKTpOHUKa, 222900.62 — HaHOTexHO/JOrMM YW MUKpOCHMCTeMHas TexHuka / bypumo H. U.,
[MMangapos C. M. - 2014. 18 c. [DOnektponHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/3986, cBoO6oAHbIM.

12.4. ba3bl aHHBIX, HH()OPMALMOHHO CIIPaBOYHbIE ¥ IOUCKOBbIE CUCTEMbI
1. OOGpa3oBarenbHbIi TOPTa YHUBEPCUTETA
2. Bubnuoreka yHUBepcHUTETa

13. MarepuanbHO-TeXHUYECKoe ofecrnedyeHne JUCIHUITHHBI
JIabopaTopHbie CTeHbI [/ HWCC/IeOBAHUS ONTHUECKUX CBOHCTB HEJMHEMHBIX ONTHYEeCKUX
MaTepHasoB.
[leMoHCTpalMOHHbIe TI/IaKaThbl.
[TepeHOCHBIE MaKeThI /ISt IEMOHCTPALMY Ha JIEKIUSIX U TTPOBe/IeHus TabopaTOpHBIX paboT.
Microsoft PoweRoint /151 mpoBesieHus €K1y, orepalioHHble cicTeMbl Windows 1
Unix zy1st mpoBejeHys 1abopaTopHBIX paboT.

14. ®oHpA O11eHOYHBIX CPe/CTB
@DOH/I, OLIEHOUHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
Marepuanbl He/IMHEMHOU ONITUKH

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— [HouenT kad. I11 Kucrenera M. T.

JK3aMeH: 7 ceMecTp

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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTIOCOOHOCTBIO BBISIBJISITH JomkeH 3HaTh ['pyTIrbl KPUCTAIIIOB,
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem, VICTIO/Tb3yeMBbIX U1 CO3Z,aHuUs
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU ripeoOpa3oBareieii 1a3epHOTO U3yUeHUs],
JlesiTeJIbHOCTH, IPUBJIEKATh /ISl UX pelleHust rapaMeTpu4eCcKuX reHepaTOpOB CBeTa,
(bu3MKo-MaTeMaTHUUeCKUM arirapar ONTUUECKHUX MOJY/SITOPOB, U UX CBOMCTBA;
y TPYIIIbI KPUCT B, UCIIO/Ib3yeMBbIX /ISt
[TK-3 CIOCOOHOCTBIO K TIPOBE/IEHHIO M3MepeHui U Py PHCTAJTIOB, HCTIO/L3ye Al

HCCJIe/IoBaHUsI Pa3/IMUHBIX 0OBEKTOB TI0
3a/laHHON MEeTOJUKe

dbopMUpOBaHUs [UHAMUYECKUX TOJIOrPaMM
3a cueT sBJieHUs oTtopedpakLvy; Tk
TeXHOJIOTMUeCKUX TPOLIeCCOB U
obopyzoBaHue 115 BbIPAIBaHUS
OITHYeCKUX KPUCTAIJIOB U3 PACIIaBOB U
BBICOKOTEMITePaTyPHBIX PAaCTBOPOB;
METOZbI TIOC/IEPOCTOBOM 00paboTKH
BbIpallleHHbIX KPUCTAJIIOB /i/Is1 T10/TyUeHUs
MaTepuasoB C 3a/laHHBIMU CBOMCTBaMHU.;
HomxeH ymeThb ParjoHansHO BEIOUPATh
OITHUeCKUe MaTepuasbl, UCTIOb3yeMble B
HeJIMHEeWHOM OITHKE, 37IeKTPOOIITHKE,
JMHaMUueCcKol ronorpaduu, B
3aBHCUMOCTH OT TpeJbsB/seMbIX 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/IeMEHTOB 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

3ajau

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

arrapar.

2 Pea/3anusi KOMIETeHIIUH

2.1 Komnerennua OITK-3
OTIIK-3: crocoOHOCTBIO BBISBIATH €CTeCTBEHHOHAYUHYIO CYIHOCTH IPO0/1eM, BO3HUKAIOIIUX B
XxoZle NpogeCcCUOHATbHOW [edATe/bHOCTH, TpUBIEKaTh [ WX pelleHdst (U3MKO-MaTeMaThyecKrun

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. JTaribl HOpMHUPOBaHHMs
KOMIIETEHLIUM, TMPUMEHseMble /I8 STOr0 BHUIbl 3aHATUNA W UCIOJb3yeMble CPeJCTBA OLI€HUBAHUS
Tipe/icTaB/eHbI B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCII0/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmwia 3 — ransl

CO3JaHUs
npeobpa3soBateseii
71a3epHOT0 U3yYeHus,
rapaMeTpruyeCcKux
reHepaTopoB CBeTa,
ONTHUYECKUX MOAYJISITOPOB,
Y VX CBOWMCTBA; IPyMIbI
KPHUCTa/UIOB,
WCTIO0/b3yeMbIX /151
(hopMupoBaHus
JMHaMHYeCKUX T0/I0rpaMm
3a CcueT SIBJIeHUs

tdotopedpakiyu

WCTIO/Tb3yeMble B
He/IMHEeUHOI OITHKe,
3/IeKTPOONTHUKE,
JIMHaMUue CKOor
rosiorpacuu, B
3aBUCHUMOCTHU OT
NpeIbSIB/SIEMbIX K HUM
TeXHUUECKUX TpeboBaHUH

Cocras 3HaTb YMmetb Bnagets
CopepxkaHue ['pyrminbl KpUCTAIIOB, ParpoHanbHO BeiOMpare | HaBblkamu pa3paboTKu
3TaroB WCII0/Ib3YeMbIX /ISl ONTHYEeCKHe MaTepuasbl, |MapLUPYTHOW KapThbl

TeXHOJIOTMYeCKOI'o
rporjecca pocra
KPHMCTa//IOB Ha 3aTPaBKy
u3
BBICOKOTEMITepaTypPHOI'o
pacTBopa U pacIuiaBa

Bubl 3aHaTUIM

* VIHTepaKTHUBHbIE
TIpaKTHUeCKHUe 3aHSTHS;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;

* lHTepakTUBHbIE

* VIHTepaKkTHUBHbIE
TIPaKTUYeCKUe 3aHSTHS;
* llHTepakTUBHbIE
naboparopHbie 3aHATHS;

* llHTepakTUBHbIE

* VIHTepakTUBHbBIE
MpaKTUYeCKHUe 3aHsTHSI;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHSI;
* JlaboparopHbie
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* Brictynnenue (JoK1az
) Ha 3aHSTUY;
* KoHcnekT

* BeicTynuienue (goknaz
) Ha 3aHSTHY;
* KoHcriekT

JIeKLIUY; JIeKLINY; 3aHATHS;
* [IpakTrhueckue * TIpakTHUueckue * (CamocTosTenbHast
3aHATUS; 3aHATUS; pabora;
* JlaboparopHbie * JlabopaTopHbIe
3aHATUS; 3aHATUS;
¢ Jlekuuy; * Jlexuuwy;
* CamocTrodTenbHas * (CamocrosiTesibHast
paborta; pabora;
* IlogroroBka K * [loaroroBka K
9K3aMeHy; 9K3aMeHy;
HMcrionb3yemMble * Otyet no * Otyet no * Oruer 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii paboTe;
OLIeHMBaHUA * Omnpoc Ha 3aHATUAIX; * Orpoc Ha 3aHATHUSX; * BeicTynnenuve (moknaz

) Ha 3aHSITHH;
* OK3aMe€H;

CaMOMO/JTOTOBKY; CaMOMO/TOTOBKY;
e OK3aMeH; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
OminuHo * MoXKeT aHa/IM3upOBaTh | * YMeeT pellath 3a7iauv | * CamMOCTOATETBLHO

(BbICOKMI YPOBEHB)

CBSI3U MEXY
pa3IUUHBIMU

(hu3rue cCKUMU
TIOHSATUSIMU U MOJIeNISIMU,
TIPe/ICTaB/IsIeT CIIOCOOBI U
pe3y/ibTaThbl
WCTIO/Th30BaHUS
pa3UUHbIX (HH3UKO-
MaTeMaTHueCKUX
Mojiesieli MaTepuaioB
He/IMHeMHOM OITUKY

TTOBBLIIIIEHHOM
CIIO>KHOCTH, KOPPEKTHO
BbIpaXKaThb U
apryMeHTHPOBaHHO
000CHOBLIBATh
pe3y/bTaThl;

1o/i0VpaeT ¥ TOTOBUT [IIs]
9KCITIePUMEHTA
HeoOxogumoe
obopyzoBanue. Briazeer
pa3HBIMU CII0OCOOaMU
npe/iCTaB/IeHUsT
pe3y/bTaToB B
rpaduueckou,
MaTeMaTuueckoit popme,
B popMe dhr3rUeCcKUx
Mozieneu ;

Xopotiio (6a30BbIii

e [Tonumaet cBsI3U

* ¥YMeeT peliarb

e CaMOoCTOsITe/IbHO

OCHOBHbIe (pu3nUeCcKue

PaCCUYNTBIBATE OCHOBHbIE

YPOBEHb) MEX/y pa3/uuHbIMA TUIIOBBIE 3a/jauH, paboTtaet Ha
(hr3ruecKUMU MaTeMaThieCKu rccresoBaTenbCKuX
TIOHSATUSIMU, UMeeT BbIpa)kaTh U C yCTaHOBKax. MoxeT
Tripe/icTaB/ieHHEe O (br31UeCcKol TOUKU WHTepIIpeTUpOBaTh U
(br3rKo-MaTeMaTHUyeCKUX | 3peHusl apryMeHTHPOBaTh | W/IFOCTPUPOBATh
Mo/iensiX B JAHHON pe3y/bTaThl aHa/Ir3a T0JTyuYeHHbIe
00/1aCcTH 3HaHWH, 9KCIepUMEeHTa/IbHBIX U 9KCIepUMeHTaJ/IbHbIe U
apryMeHTUPYeT BbIOOD TeopeTuyeCcKux TeopeTuyecKue
MeTo/la pellleHusi 3a/lauy, | MCC/e/|J0BaHui pe3y/bTarhl ;
COCTaB/IsIeT TIaH MaTepuasioB HeJTMHeHHOM
peleHusi ¥ rpadyUyecku | OMNTHUKY;
WJTIOCTPUPYeT 3a/jauy ;

YnoB/ieTBOpUTeNBH | *  [laeT ompefeseHus * YMmeer paborarh CO * IlpaBunbHO

0 (TIOpOroBEIi OCHOBHBIX [TOHATHH, CIIPaBOYHOM UCIIO/B3YeT MPUOOPEI,

YPOBEHb) BOCIIPOM3BOJUT JIMTepaTypoy 1 YKa3aHHbIe B OITMCAaHUM

naboparopHoii paboThl,
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(akTbl, Uieu; 3HaeT
OCHOBHbIE a/ITOPUTMBI
peIlleHusT TUTIOBBIX 3a/1au.

b

rapameTphbl MaTepUaioB
HeJTMHEeHOHN ONTHKMU. ;

MOHKMaeT
TEePMHUHOJIOTHIO U
CYIIIHOCTb TIPOL[ECCOB;

3a/IaHHOM MeTO/IMKe.

2.2 Komnerennus I1K-3
[TK-3: criocoOHOCTBIO K TIPOBEAEHWIO W3MEPeHWH W WCC/IeI0BaHUSI Pa3lMYHBIX OOBEKTOB 10

st bopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl (OpMHUPOBaHMUs
KOMIIETEHLIUM, TPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/iCTaB/IeHbI B Tabsurie 5.
OPMUPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabuia 5 — Ortarbl

obopygoBaHue st
BbIpaIlUBaHUS
ONTHYECKUX KPUCTAJIIOB
13 pacIjiaBoB U
BBICOKOTEMITEPATYPHBIX
PacTBOPOB; METO/IbI
T0C/IePOCTOBOM
00paboTKY BBIpAIIIEHHBIX
KPHCTAJIOB JIJIs1
TO/TyYeHUsT MaTepUasoB C
3a/IaHHBIMU CBOMCTBaMHU.

00paboTKH KPUCTAJIIOB, C
yUueToM pe3y/ibTaToB
BXO/IHOTO KOHTPOJISA
TapaeTpoB BBIPAII[EHHOTO
KpHCTayla ¥ TpeboBaHUH
K U3rOTaB/IMBaeMbIM W3
HEro 37ieMeHTam;
OpraHM30BaTh MpoOLiecc
BXO/IHOTO KOHTPOJISA
rlapamMeTpoB
BBIPAII[EHHOTO KPUCTasla
Y BBIXO/JHOTO KOHTPOJIS
TlapaMeTpOB OMNTHYECKUX
3/IEMEHTOB
W3rOTOBJIEHHBIX U3 HETO

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OTanbl TEXHOJIOTHYECKHUX | ParjoHanbHO BbIOMpaTh | HaBbIKamMu OpraHHU3al[iu
3TaroB TMPOL[eCCOB U TMPOLIeCChI MOC/ePOCTOBOM | IPOL[eCCOB BXOJHOTO

KOHTPOJIsl TapaMeTpOB
BbIpallleHHOT0 KpUCTasia
Y BBIXOZHOT'0 KOHTPOJIS
rapaMeTpOB ONTUYECKUX
3/1EMEHTOB,
W3rOTOB/IEHHBIX W3 HETO.

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTepaKkTHUBHbIE

* NHTepakTuBHbIE
TIpaKTUYeCKUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;

* lIHTepakTUBHbIE

* lHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie

e OK3aMe€H;

* DK3aMeH;

JIeKLIUY; JIeKLIUY; 3aHATHS;
* [lpakTnueckue * [lpakTuueckue * CamocTrosiTe/bHas
3QHSATHS; 3QHSATHSA; paborta;

* JlaboparopHbie * JlabopaTtopHble
3aHATUS; 3aHATHS;

* Jlekuuy; * Jlekuuy;

* CamocTrodTebHas * CamocrosiTe/ibHast
pabora; pabora;

* [logroroBka K * TloaroToBKa K
5K3aMeHy; 9K3aMeHy;

Wcnons3yemblie * OtyeT no * Ortuet no * Otyet no

CpezcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;

OLleHWBaHUA * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;

dopMyIMpOBKa MoOKasaTeseld U KpUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmuie 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* 3HaTb OCHOBHbIE
9KCTiepUMeHTaIbHbIe
MeTO/Ibl ¥ IPUOOPHI AJist
WCC/IeJOBAHUS
MaTepuasioB HeJTMHeHHOM
onTUKU. MoxeT
aHaU3upPOBaTh CBSA3U
MeX/y pa3/uUHbIMU
(busrnuecKUMu
TIOHSITUSIMU U MOJIeJISIMU,
TIpe/ICTaB/IsIeT CIIOCOOBI U
pe3y/bTaThbl
VICTI0/Tb30BaHUsI
pa3/IuYHbIX (PU3UKO-
MaTeMaTuyeCcKux
Mo/lesiell MaTepuasioB
HeJTMHEMHON ONTUKU ;

* YMeeT KOPPEKTHO
BbIpaXKaThb U
apryMeHTHPOBaHHO
000CHOBBIBATh
pe3yJ/bTaThbl
HCC/ie[JOBaHUM CBOWCTB
MaTepuasioB HeJTMHeHHOM
OTITHKU;

* Biazgeer HaBbIKaMU
H3MepeHUs], aHa/In3a
HCCIelyeMbIX
XapaKTepUCTUK U
MOZ,eTUPOBaHUS
(13ryeCcKUX MpoLeccoB
B MaTepuasax
HEeJIMHEeMHOM OITHKY,

Xopotiio (6a30BbIit

¢ [Tonumaet cBsI3U

* YMeeT MareMaTUUeCKU

* BnazneeT oCcCHOBamMU

(akTbl, U7eu; 3HaeT
OCHOBHbIE METOJJUKH
1CCJle[JOBaHUS CBOMCTB
MaTepuaioB HeJTMHeHNHON
OITUKW;

YPOBEHb) MeX/ly pa3/InYHbIMU BbIpaXKaThb U C M3MepeHUs U aHam3a
(hu3ruecKUMU bur3nueCcKoil TOUKH HCCIIeyeMbIX
MOHATUSMU, UMEET 3peHust apryMeHTHPOBaTh | XapaKTepUCTUK
TIpeJiCTaB/IeHHe O pe3ysbTaThl aHa/In3a MaTepHuasioB HeJITMHEHHON
(h13UKO-MaTeMaTUUeCKUX | SKCIepUMeHTabHbIX U OMTHUKH ;
MOJieNaX B ZJAHHON TeopeTHuueCcKux
00acTH 3HAHUH, HCC/le/JOBaHUM CBONCTB
apryMeHTUPYeT BbIOOD MaTepuasioB HeJTMHeNHON
MeTO/ia pellleHus] 3a/jauy, | OMNTHKY;
COCTaBJIsIeT IJIaH
pellieHus ¥ rpapuuecKu
W/UTIOCTPUpYeT 3ajauy. ;
YI0BNETBOPUTE/IBH | * JlaeT Ompe/e/ieHusl * Ymeet paboTarh Co * MoxeT 3¢(eKTUBHO
0 (TIOpOroBEIi OCHOBHBIX TTOHSITUH, CMPaBOYHOU paborarth 1o/
YPOBEHb) BOCITPOM3BOZAUT JIUTepaTypou. YMmeeT HabmofieHremM
OCHOBHbIe (pu3nyecKre OOBSICHUTD Pe3y/bTaThl TriperiofiaBareisi;

cBoeli paboThL. ;

AedaTeJIbHOCTH,

XapaKTepU3yIoLUX 3Tarbl

3 TumnoBbie KOHTPOJ/IbHbI€ 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 06yquI/1$1 HCII0JIb3YKOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHBbIE MdTepHaJIbI, HEO6XO,E[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJII/I) OITbITA

06pa30BaTeanoﬁ MporpamMmmel, B CjiIeAyrouiemM COCTaBe.

— Kak xmaccuuuupyroTcss  HelUHelHbIe

3.1 Bonpocbl Ha CaMOMNOATOTOBKY

OrnThu4yeCkKue

Marepua’sibl?

(hopMHUpoBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

F,qe TMPUMEHSAIOTCHA

HeJ/IMHelHble onThUuecKre MaTepuasbl? Kak KnaccuuimpyroTcs HelnvHeitHo-onThuueckre 3¢ dexTsl? Kak
pas/nyaroTCsl CreKTpabHble XapaKTepUCTUKH HeJIMHeMHBIX ONTHYeCKUX MaTepuanoB? KakoBbl ()M3MKO-
MexaHW4yeCKre CBOWMCTBA HeNMMHEWHBIX ONTUUeCKUX MaTepuaJioB U MeTOAbl uX Hu3MepeHus? Kakue
KPUCTa/UIbl U TOJMKPUCTA/UIbI, UCIIO/b3yeMble B JAWHaMUuYeCcKod rosorpaduu, Bbl 3HaeTe? KakoBbl
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TIPUHIUIBI OTOOpa BeINeCTB, MEPCITeKTUBHBIX /i MPUMEHEHUs] B JIMHAMHUeCKOW ronorpaduu KakoBbl
COBpeMeHHbIe TeH/EHLMM Da3BUTHSI HeMHeNHBIX ONTHUeCKUx MarepuanoB? CriocoObl BbIpALUBaHUS
KpucTasioB Huobara swmtus. CBOMCTBA MOHOKPUCTA/ZIOB HHMoOaTta smTus. MeToApl HMCCIeoBaHUS
cocraBa U Jie)eKTHOCTU KPUCTA/JIOB HUODOaTa uTrss MeToAUKU UCCIeoBaHUs JOMEHHON CTPYKTYPhl B
Kpuctasnax HuoOara sutvs CriocoObl BbIpAlIMBaHMS KPUCTA/ZIOB TaHTasara sutus CBolicTBa
MOHOKDUCTA/IJIOB TaHTanarta sautusi CriocoObl BBIPAL[UBAHUS MOHOKDHCTA/UIOB TaHTajlaTa JIATHSL.
IedeKTbl CTPYKTYPhI KPUCTA/IOB TaHTasaTa autusi. Ontuueckue cBoricTBa KpuctauioB KTP. Criocobwr
BbIpaiuBaHus KpuctamioB KTP. VccrienoBaHve BAMSIHMSI HA ONTUYECKYH0 U HeJTMHENMHO-ONTHYECKYHO
OJHOPOJHOCTH KpucTa/uioB KTP TexHosorvueckux IiapaMeTpoB POCTOBOrO Ipolecca. VM3rorosneHue
He/TMHeNHbIX 371eMeHToB M3 KpucTaioB KTP u ux xapakrepuctuku. Vcrionb3oBaHue KpucrannoB KTP
I/l BBICOKOA((EKTUBHOTO HEeJMHEWHOro TpeoOpa3oBaHMsl W3/IyueHHs TBEpJOTE/NbHBIX J1a3epOB.
OnTuueckre cBoiictBa KpuctainoB KDP (KH2PO4). CrnocoObl BbipaiiuBaHus KpuctaioB KDP
(KH2PO4). MW cnonb3oBaHuWe KpUCTa/uioB  aufeltepodocdara Kamusi i HeJWHEMHBIX U
3/IEKTPOOTITUUECKUX ~ TIpWIOKeHud.  Vcronb3oBaHpue — KpUCTa/JIoB — TeHTobapata  Kamus U
aurugpodocdara Kaavs s mpeodpa3oBaHus J1a3ePHOTO W3/TyYeHHUs] B TPETHIO U UYeTBEPTYI0 TapMOHUKU
Uro Takoe ¢otopedpakTuBHBIA  3PdekT?  MexaHM3M  BO3HMKHOBeHUsI  (oTopedpakiyu?
dotopedpakTuBHBIN 3(dekT B KprcTannax ZnGeP2. doropedpakTuBHbIN 3¢ deKT B KpUCTa/iax Kacca
cunneHuToB. DoTopedpakTUBHBIE TOI0TPaMMbI B KpUCTas/UIax Kjacca CUiieHUToB. DoTopepakTUBHbIN
3pdekr B KpucTamax HuoOara muTHs. BiusiHue nervpoBaHust Ha (oTopedpakTUBHBIE CBOWCTBA
KpUCTa/uIoB HUoOaTa mutusi. Pa3oBbie repexo/ibl B KpUCTasie HUobaTa JIMTHUSI.

3.2 TemMbl OIPOCOB Ha 3aHATUAX

— Kraccudukanys HeMHeNHbIX ONTUUECKUX MaTepyuasioB U HeJTMHeMHO-oNTHYecKux 3¢ deKToB.
JIuHelHble ¥ He/MHEMHbIe ONTHUeCKUe Marepuasibl. [IpUHLKITBEI 0TOOpa BeIecTB, TIePCIIeKTUBHBIX /IS
IIPUMEHEHNs] B HeJITMHEWHOU OITHKe.

— TeHepaiusi BTOpOi TapMOHHKU. AKyCTOONTHYECKWe U MarHUToonThuueckue 3(hdeKTsl.
JTromunecreHtys. @otoxpomusm. @otopedpaxiusi. PoToBosibTanyeckuii 3G hexT.

— Kpucraniel Ha OCHOBe OKCHZIOB HUOOWS, TaHTasia U THUTaHa. OmnucaHue MOHOKPHCTAJUIOB TI0
CTIPaBOUHKKY. MeTozbl BbIpAIl[UBAaHUS KPUCTA/UIOB HUO0OATOB, TaHTanatoB. [ledeKTbl CTPYKTypbI
KPHUCTa/UIOB HUOOATOB M TaHTa/IaToB. [IBOMHUKOBaHWe. MOHOI0JOMeHHU3aLUsl KPUCTA/IOB

— Henunelinele kpuctamibl cemeiictBa KTP. Boparer sutus, Oapusi. BopopacTBopuMbie
HenuHelHble KpucTaanbl KDP (KH2PO4) u nopaarel nuTusi. PacCcTBOp-paciiyiaBHbIN MeTOJ, BbIpallliBaHUSI
kpucrannoB cumerictea KTP u 6opartos.

— ®oropedpakTuBHbIM 3((eKT B KUCIOPOJHO-OKTa3JpUuUeCKUX KpucTaiiax. OCHOBHbIE
npuurHbl  GoTtopedpakiun. Potopedpakiiis B TPAKTUUECKW BaXKHBIX KDPUCTA/IaX: HUODOAT JIUTHS,
HHUOOAT Oapus-CTpPOHIUS, HUoOar Oapusi-Harpus, HHUobGaT Kamusa. @a3oBble MepexoAbl U
CEerHeTOIeKTPHUUeCKOe TepeKIIoyeHre Kak Criocod yrpaB/ieHHs XapaKTeprucTHKaMy (oTopedpakTUBHON
rosiorpadpuyeckoi 3ammcH.

— TpeboBaHusi, mpenbsiBisseMble K Jla3epHbIM MaTepuasaM. CBOWMCTBAa OCHOBHBIX Ja3epHBIX
MaTepuasoB: aJlOMOMTTPUEBOIO rpaHaTa, rajvuii-CcKaHUi-rajoTMHAeBOro rpaHara, ajloMUHaTa UTTpus,
Ka/iiii- HefiuM-GocdaTHOro cTekna. Marepuasbl, MCIO/Ib3yeMble /1J11 MUHU-/Ta3epPOB.

3.3 TemnI J0K/1a/10B

— Kpucranmel nenTobapara kanusi u auruapodocdara Kamvs s peoOpa3oBaHUs J1a3ePHOTO
V3/IyueHus] B TPeTbI0 M UeTBepPTyK) TIapMOHUKHW. Kpucra/mibl A/ TeHepalUM Jla3epHOTO W3/yuyeHUsl.
Marepuanbl AJisi TeHepariiyd BTOPOW rapMOHMKWA. KpucTasibl HUTpaTa HaTpusi U HUTpara Oapusi Asist
npeoOpa3oBaHusi W3My4yeHUsi TBepAOTeNbHbIX Jia3epOB  Ha OCHOBe 3¢deKTa BbIHYX/EHHOTO
kombuHarmoHHoro paccessHusi (BKP). CpoiicTBa ¥ MprMeHeHHe KPHUCTAIIOB CH/JIEHUTOB. Marepuasbl
JJI 3aliCy  ONTUUYeCKOW wuHGopMaluu. BiusHue (OTOMHAYLIMPOBAHHOIO TMOIVIOLIEHUS CBeTa Ha
¢otopedpakTrBHBIN 5((eKT B KpUCTanaax CUIIeHUTOB. BivsHue ernpoBanus Ha (oTtopedpakTiBHbIE
CBOMCTBA KpUCTa/UIoB HHOOara /uTHs. B3anMojeiicTBhe CBeTOBBIX BOMH Ha OTpakaTeJbHOU
ronorpaguyeckold  pemietke B KyOuuecknx  QoTopedpakTHBHBIX  KpUCTa/iax  KpucTasisl
mupeitepodocdara Kamusi [/ HeJMHEMHBIX M 3/IeKTPOONTUUECKUX TPUIOoKeHWi. Kpucrtasmibl
neHTobapara Kaaus u aurugpodocdara Kamus [y ipeoOpa3oBaHUs 1a3epHOTO WU3TyUeHHs B TPEThIO U
YyeTBePTYI0 TapMOHMKU. VcciefoBaHMe ONTUYECKOW U HEJIMHEHWHO-ONTUUeCKOW OJHOPOAHOCTH
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kpuctaiioB KTP. MsrotoBnenne HenMHeWHBbIX 3/eMeHTOB M3 KpuctaioB KTP u ux xapakTepuCTHKU.
ColicTBa M NpUMeHeHHe KpUCTa/uIoB HUoOarta ymtusi. CBOMCTBA MOHOKPHCTA/UIOB TaHTajara JIUTHS.
Onrrueckue 3G ¢eKTbl B HEMMHEMHBIX ONTUYeCKWX MaTepHasax, 00yC/IOoB/ieHHbIe aHW30TPOITHEN.
Hemunelinbie onTtuueckue 3¢h@deKTbl, 00yC/OB/IeHHbIE KBaJpaTUYHOW HeJIWHeHHOCThI0. HesuHelHbIe
ontryeckre 3(hdekTe, 00yC/IOB/IeHHbIe KyOWuYeckold HeTMHeHHOCThI0. DOTOXpOMHBIM 3¢dekT B
HeJIMHeMHBIX ONTHYeCKUX MaTepuasax. JIloOMUHeCLieHL[Ms B HeJTMHeHHbIX ONTUYeCKUX MaTepyasax.

3.4 DKk3aMeHaLMOHHbIe BOIPOCHI

— Knaccudukanyss HenMHeHMHBIX ONTHYECKUMX MaTepuasnoB. Kiaccudukauysi HenvHeHHO-
onThYeckux 3¢ ¢ekToB. JIMHeliHbIe ¥ HeJTMHeHHbIe ONTHUeCKHe MaTeprasibl. [IpUHIUIBI 0TOOpPA BelecTs,
NIepCIIeKTUBHBIX Ui IIPUMEHeHWs B HeJWHeMHOM oOnTuke. ['eHepanss BTOpPOM TapMOHMKHU.
Akycroontuueckue 3(@ekT. MarHuToonTuueckue 3ddext. JlromuHecueHLUsA.  DOTOXPOMU3M.
dotopedpakus. PoroBonbTanyeckuid 3¢ dext. Kpucraniel Ha OCHOBe OKCHZIOB HUOOWS, TaHTaaa U
TUTaHa. MeTo/ibl BbIpallliBaHUsI KPUCTA/JIOB HUOOATOBB. [ledeKTbl CTPYKTYphbl KPUCTA/IZIOB TaHTAJIaTOB
HedekTbl CTPYKTYphl KPUCTA/IIOB HUOOATOB M TaHTanatoB. HemuHeiiHble KpucTtamiel cemerictBa KTP.
Bopatbl nutusi, 6apus. BogopactBopumble HevuHelHble Kpuctaaibl KDP (KH2PO4) 1 vojathl TATHS.
PaccTBop-pacriaBHbIM ~ MeTOZ,  BbIpalljBaHUs ~ KpuctauioB  cumeiictBa KTP  u  Gopartos.
dortopedpakTUBHBIA 3(Q(eKT B KHUCIOPOLHO-OKTas[ApHUUYecKUX KpucTasiax. OCHOBHblE MPUYMHBI
¢doropedpakuyu. PoTtopedpakiysi B MPaKTHUECKH Ba)XKHBIX KpUCTa/yiax: HA0OAT nuThs, H1obar Gapusi-
CTPOHIMS, HHWOOAT Oapus-HaTpusi, HUOOAT Kamust. Pa3oBble MMEPEXOAbl W CETHETO3TEeKTPUYECKOe
Tepek/IFoueHre Kak Crocob yripaBfeHUsi XapaKTepuCTHKaMy (oTopedpakTUBHOM Tosorpaduyeckoit
3armicu. TpeOoBaHuUs, TIpeAbsiB/IsSieMble K Jia3epHbIM MaTepuanaM. CBOMCTBA OCHOBHBIX Ja3epHBIX
MaTepuasioB: aJIOMOUTTPUEBOrO IpaHara, rajui-CKaHAWNW-TaJj0/IMHUEeBOrO rpaHara, aJllOMUHAaTa UTTPUS,
Ka/mii- HeuM-(ocdarHoro crekna. MaTepuasbl, UCIIO/Ib3yeMble /11 MUHU-/Ia3epOB.

3.5 TemblI 1a00paTopHBIX padoT
— MWccnenoBanue snekTpoorntryeckoro 3¢dekra B HeTMHEMHbIX ONTHYEeCKUX KpUCTa/lax Ha
0a3e unTepdepomerpa Maxa-IleHzepa
— MWcenenoBanue reHepariy BTOPO rapMOHHUKH B KPUCTa/UIaX HUOOATa JTUTHS
— HWccnemoBaHye onTHUeCKUX CBOMCTB KPUCTA/IOB HUOOATa JIUTHS
— OrpefienieHre 3/1eKTPOONITUUECKMX NTaPAMETPOB aHU30TPOITHBIX KPUCTA/I/IOB

4 MeToanyecKne MaTepHasibl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasibl, ONpEeSIoe TPOLeAyPbl OLIEHWUBAHUS 3HAaHWN, YMEHWH,
HAaBBIKOB W (W/IM) OMbITa AEATEeTbHOCTH, XapaKTepPHU3YIIIUX 3Tarbl (OP-MUPOBAHHS KOMITETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas iMTEeparypa
1. BBemeHue B He/lMHeHHYIO ONTHKY: YueOHOoe mocobue / IanmapoB C. M. - 2012. 41 c.
[DnekTpoHHbI pecypc] - Pexxum goctyma: http://edu.tusur.ru/training/publications/2059., cBoG0AHBIH.
2. Onruueckoe marepuasoBesieHre: Yue6Hoe mocobue / Cumonosa I. B., KucteneBa M. T. -
2013. 148 c. [DOnektponnbiii pecypc] - Pexum pgoctyna: http://edu.tusur.ru/publications/2992,
CBOOO/IHBIM.

4.2. lonoHMTe/IbHAA IATepaTrypa

1. Ianmapo C.M., IllanmapoB B.M., Mangens A.E., bypumor H.U. dortopedpakTuBHBIE
3¢ eKThl B TEKTPOONITHUECKUX KPHUCTaslaX: MoHorpadwus. desepasbHOe areHTCTBO MO 00pa30BaHMUIO,
TomcKuii rocylapCTBeHHbIN YHUBEDPCUTET CUCTEM YyTpaB/IeHUs] U Pain03/1eKTpoHUKH. - ToMck: TYCYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (Hamuue B 6ubmioreke TYCYP - 39 3Kk3.)

2. ®otopedpakTiBHbe 3QQeKTbl B 3/1€KTPOONTHUECKUX KpHUCTa/uiax : YuebHoe mocobue /
[lanzpapoB B. M., Mangens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [3neKTpOHHBIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1553, cBo60HBIM.

3. Akyctuueckue kpucrtasiel: CnpaBouHuk / A. A. bmucranoB [u gp.]; pea.: M. IL
[ITackonbeKast. - M.: Hayka, 1982. - 632 c.: wi. - bubmuorp.: c. 589-632. (Hanmuuue B 6ubmioreke TYCYP
- 3 9K3.)
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4. IllanpapoB B. M. OcHOBBI (hu3ruecKoli ¥ KBaHTOBOUM ONTUKU: yueOHOe Tocobue /i By30B
/B. M. lllanznapos; ®ezepasibHOe areHTCTBO 10 0bpa3oBaHuio, TOMCKUI TOCYJapCTBEHHbIN YHUBEPCUTET
CUCTeM yIIpaB/leHUs U pajguoseKTpoHuku. - Tomck: TYCYP, 2005. - 258 c. - ISBN 5-86889-228-3
(Hasmuune B 6ubmoteke TYCYP - 24 5k3.)

5. Ontuka: YuebHoe mocobue ans By3oB / I. C. JlangcOepr. - 6-e w3m., crepeoTmn. - M.:
dusmarnurt, 2006. - 848 c.: un., Tabn. - Ilpeam. yka3s.: c. 844-848. - ISBN 5-9221-0314-8. (Hanuuue B
oubmioreke TYCYP - 30 3k3.)

4.3. YueOHO-MeTOANYEeCKOe 10Co00He U MPOorpaMMHoOe odecrieueHne

1. Marepuasbl HeJIMHENHOM ONTUKU U AWUHaAMUUeCKol rosiorpaduu: MeTtoaryeckue yKasaHUs 110
camocrosiTesibHOM pabore / IlIBapiman I. 1., KucreneBa M. I. - 2012. 19 c. [SnekTpoHHbI pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/1094, cBOOGOAHBIH.

2. Marepuanbl HeJTMHEHHON ONTUKU M JUHaMUYeCKoU rosorpaduu: MeTofrnyeckue yKa3aHusl K
ripakthuueckum 3aHsaTusM / [IBapuman I U., Kuctenera M. I. - 2012. 12 c. [Dy1eKTpOHHBIN pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/1093, cBoG0AHBIH.

3. MWccnenoBaHue 3/1€eKTPOONTUUECKOTO 3(eKTa B HEJMHEHWHBIX ONTUUeCKUX KpUCTa/ulax Ha
6a3e uHTepepomeTpa Maxa-Ilenznepa: Metoanyeckre yka3aHus K labopaTopHOU paboTe [jisi CTyAeHTOB
HanpasaeHus 200700.62 -«PotoHuKa u ontouH@opmarrka» / beikos B. Y., Menbhuk K. I1. - 2013. 18 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/3496, cBob6ogHbII.

4. WccnenoBaHve TeHepalvy BTOPOW rapMOHHMKH B KPUCTa/iaXx HUoOara utusi: MeToguueckuye
yKaszaHusi K naboparopHoii pabore / Illep6una B. B., IllangapoB C. M. - 2012. 16 c. [OneKTpoHHBIH
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1067, cBo60gHBIM.

5. WccnemoBaHue  aHM30TPONMHM  ONTHYECKAX CBOWCTB KPHUCTAIIOB HUoODOATta JUTHSA:
Metonuueckoe mocobwe K sabopaTopHoid paboTe Ajs CTy[eHTOB OakajaBpviaTa II0 HarpaBJeHHIO
11.03.04 — «DneKTpoHMKA M HaHO3/eKTpoHUKa» IIpodub: «KBaHTOBas U oNTHYecKasi 371eKTPOHUKa» /
HaebijoB  B. H. - 2016. 13 c¢.  [OnektpoHHbli pecypc] - Pexum  pgocrtyna:
http://edu.tusur.ru/publications/5970, cBoOOAHBII.

6. OmnpezeneHue 31eKTPOONTUUECKUX TTapaMeTPOB aHW30TPOITHBIX KPUCTa/IOB: MeToAuuecKre

yKa3aHusi K JaboparopHoii pabore nns crygeHToB HampasieHnid 210100.62 — DOsneKTpoHHKAa W
HaHO3JIeKTpoHMKa, 222900.62 — HaHoTexHO/MOTMM W MHUKpPOCHCTeMHass TexHuka / bypumos H. U.,
Ilanpgapoe C. M. - 2014. 18 c. [DnekTpoHHeld pecypc] - Pexum  pgocryna:

http://edu.tusur.ru/publications/3986, cBOOOHBII.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. OOGpa3oBarenbHbIl MOPTAT YHUBEPCUTETA
2. bBubnuoteka yHHUBepCUTeTa
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