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
Marepuabl HHTerpa/JibHON 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

YuebOHbIi 11aH Habopa 2013 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 54 54 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2016
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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
dopMuUpOBaHKe MPeICTaB/IeHUH 00 OCHOBHBIX THUIAX ONTHUYECKUX MaTepHasioB, UCII0/Ib3yEMBIX B
VHTerpajbHOM OMNTHKe, CpaBHMBAasi MX M0 SKCIUIyaTallMOHHbIM TMapameTpaM, (U3UKO-XUMUUeCKUM
CBOICTBaM.

1.2. 3agauy JUCIMIIIAHBI
— HAyuyMTb CTY[EHTOB OPHMEHTHUPOBAThbCsA B 00/ACTAX MPUMEHEHWs MaTepUajioB WHTerpabHOU
OIITUKU U UX CBOMCTB,
—  3HaTh NPUPOAY CrielUUKN MaTepuaioB UHTErpaJbHOM ONTHKH,
— yMeTb ()OpMyIMpPOBaTh OCHOBHBbIE (HHM3UKO-XUMHUECKUEe TIPUHLUIBI Pa3pab0TKH KPUCTAs/IOB
[Tl UHTETPaibHO-ONTUUYECKUX TTPUOOPOB U YCTPOMCTB.

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

HOucturiiHa «Marepuansl uHTerpasibHo ontuku» (B1.B.[1B.9.2) orHOocuTcs K Osoky 1
(BapuaTHBHas 4acTh).

[IpefmecTByOlUMM  AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
c/leflylollie OUCLMIUIMHBL: BBeseHue B (OTOHMKY M omnrTouMHpOpMartuky, VIHTerpanbHas ONTHKa,
Marepuanbl HenvHeWHOW onTuUKY, HenuHeliHasg onTuka, OnTuueckas @usuka, OnTudeckoe
MarepuanoBefeHue, Pusrka, PusrKa TBepAOro Tea.

[TocneayowMy  JUCLUIUVIMHAMU ~ SIBASIOTCS:  B3auMojeicTBMe ONTUUECKOTO M3AYUYeHUs] C
Bell[eCTBOM.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tpouecc u3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHYe CJlelyHOIMX KOMIIeTeHL[U:

—  OIIK-3 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHOHAYYHYIO CYIIHOCTBH MPO0O/eM, BO3HHUKAOLIX
B xofie TpodeCcCUOHATBLHOM [esTe/IbHOCTH, TIpUB/EKaTh [Ji1 WX pellieHus (U3MKO-MaTeMaTHhueCKUi
anrapar;

— TIK-3 cnoco6HOCTBIO K TIPOBEIEHUI0 M3MEPEeHUM U WCC/IeJOBaHUsI Pa3/IMUHBbIX 00BEKTOB I10
3a/JaHHOIN METOIHKE;

B pesynbrare n3yuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3Hatb OCHOBHbIE K/IacChl MaTepuajoB MHTerpajbHOM  ONTHUKH,(PU3NKO-XUMHUYeCKUe
0COOEHHOCTH Ppa3/IMYHbIX TUIOB KPHUCTAIIOB, WCIOMb3yeMbIX B WHTErpajbHOW OITHKE,IIPUPOAY
aHU30TPONUU ONTUYECKUX U (PU3NKO-XUMHUUYECKUX CBOWCTB KPUCTAI/IOB

— yMeTb YMeTb: CTPOMTb MaTeMaThueckve U  (U3MYeCcKMe MOJeId  IpOLeCcCOoB
pacrpoCTpaHeHHsl ONTHYECKOrO U3Iy4YeHWs B MaTepuasaXx WHTerpajbHOW ONTHKH; TPOBOJAWUTH
KOMIUIEKCHBIN aHa/ I3 MPUUMH U MeXaHU3MOB TI0Tepb ONTHUeCKOTr0 U3/yUeHus;

— Biaagerb TepMuHOMOrMeld, MeTOAUKAaMU WCCAeJ0OBaHUSI OCHOBHBIX (DU3UKO-XUMHUECKUX
CBOMCTB MaTeprasioB UHTErpasbHOW ONTHKH; COBPEMEHHBIMU MeTOZlaMH U MOJX0/laMH MpU pa3paboTke 1
3KCIUlyaTalyy yCTPOWCTB U CUCTEM MHTerpaibHOM ONTHKH.

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmasi TPyAOeMKOCTb JUCLUMIUTMHBI cocTapisieT 4.0 3aueTHbIX eAWHHLIBI M TIpe/CTaBjieHa B
tabmne 4.1.
Tabsmuna 4.1 — TpyaoeMKOCTb AUCIUITAHBI

Bujibl yueOHO# f1esTeTbHOCTH Bcero uacos CemecTpsl

7 cemecCTp
AynuTopHble 3aHATHSA (BCETO) 54 54
Jlekuym 20 20
[TpakTryeckue 3aHATHSA 20 20
JIabopaTopHble 3aHSATHS 14 14
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M3 HUX B MHTepaKTHUBHOU (popme 30 30
CamocrosiTenbHasi paboTa (Bcero) 54 54
BeinosHeHWe fOMallIHUX 3a/laHAN 4 4

OdopmiieHre 0TUETOB 10 JJabopaTOpHbLIM paboTam 14 14
[TpopaboTKa JIEKIIMOHHOTO MaTepuasa 6 6

Harmnucanue pedepaToB 10 10
IToaroroBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 20 20
Bcero (6e3 sk3ameHa) 108 108
IToaroroBka u c/laua 5K3amMeHa 36 36
OO0r1ast Tpy0eMKOCTh Yac 144 144
3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.

Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI U BUBI 3aHITUN

= = | &
= = o
= 8 S
5 8 = m T 3=
& =¥ = o = 2=
s | ¢ | ¥ § g8 £%
5 | ) >
Ne HasBanust pa3zienoB AUCLUATIIAHBI =} 5 = 5 g 5 =1 %
= < 2 5 g0 =
= @ o) 9 9 e g
> s g | B¢ & =
e, \=} =
£F;
O
1 |BBegenue. Knaccudukaijys 2 4 0 5 11 OIIK-3
MaTrepuasioB UHTerpajbHOW OMTHUKU
2 |PacnpoctpaHeHue cBeTa B 4 4 6 15 29 | OIIK-3, IIK-3
JI37IeKTPUUeCKHX BOJIHOBOJAX U
3J1eMeHTbI KPUCTa/I/IOONTUKH
3 |HenuneliHo-onthueckue 3¢ GheKThl B 4 4 4 13 25 | OIIK-3, IIK-3
ONTUYECKHX BOJIHOBOJAX
4 | Marepuasbl U MeTO/ibl (HOPMUPOBaHUS 6 4 4 14 28 | OIIK-3, TIK-3
TJlaHAapPHBIX M KaHAJbHBIX BOJTHOBOAHO-
ONTUYECKHUX 3/IEMEHTOB
5 |Marepuasnsl /151 reHepaLyu 4 4 0 7 15 OIIK-3
KOTe€pPeHTHOI'0 U3/TyUeHHst
Utoro 20 20 14 54 108
5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)
3 <]
= Z =
g 3
CopepykaHue paszesioB JUCLUIUIMHBI 110 = >
HasBaHus pasjenos ACP pasa AHCH S = 5
JIEKLIUSIM s g g
S8 g =
=Y o g2
= S
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7 ceMecTp

1 Beegenue. Knaccudukaiiys
MarepyasioB UHTerpajbHOM ONTHUKU

Knaccudukaiys matepuanos
HHTerpaibHOM ONTUKW Y HeJTMHeHHO-
ontuueckux 3¢ ¢dekToB. JInHelHble 1
HeJIMHelHble ONTHYeCcKue MaTepuallbl.
[MTpuHLMITBEL 0TOOpA BeIlecTs,
NepCIeKTUBHBIX /11 IPUMEeHeHus B
VIHTEerpajbHOM OITHKe

Htoro

OIIK-3

2 PacnipocTpaHeHue cBeTa B
JIM3JIeKTPUYECKUX BOJIHOBOJAX U
3JIeMeHTbI KPUCTa/IZIOONTUKU

IIpoxokzeHue cBeTa yepes rpaHuULly
pasgesna Byx cpef. @opmysisl DpeHers.
Oco6eHHOCTH pacrpoCTpaHeHHs CBeTa B
TOHKMX C/1051X. BO/THOBOBI.
[wusnekTpuueckuii BoMHOBOZ,. ONTHKa
aHU30TPOIHbIX cpef. TeH3op
[IM3/1IeKTPUY€eCKOM POHULIAEMOCTH.
OnTuueckas NHAUKATpHUCA.
OnekTpoonTuyeckre 3QQeKThl.
Marnuroontuueckye 3(pQeKTsl.
[Tbe300nTHUECKHE U aKyCTOONTHYECKHE

3¢ deKThI

HToro

OIIK-3

3 HenuneliHo-onThyeckue 3¢ deKkTs B
OTNTUYECKUX BOTHOBOZAX

[Monsipy3arus [U3/1eKTPUKa B
371eKTpruUecKoM rose. Cpegsl €
KBaZIpaTUUHOMN U KyOMUYHOM ONTHYEeCKOM
HEeJTMHEWHOCThIO — BO3MO)KHbIE
HeJIMHeHO-onThueckre 3((deKTrl B
TaKUX CpeflaX. YpaBHeHHe HeJlMHEeNHbIX
BOJIH. HenmvHeliHoO - ontnyeckue
Marepuasbl. ['eHepaliys BTOpoi
rapMOHUKH. OCOOEHHOCTH TIPOSIBIIEHUST
HeJTMHeHHO-0ITHYe CKuX 3((PeKToB B
BOJIHOBO/[HO-OIITUUECKUX CTPYKTYpax

Htoro

OIIK-3

4 Marepuasbl U METO/bI
(hopmMHpOBaHus MJIaHAPHBIX U
KaHa/IbHbIX BOJTHOBOZIHO-ONTHYECKUX
5/1IEMEHTOB

[1naHapHbIl ONTUYECKUM BOJTHOBOJ;:
MO/ibl BOJTHOBOZA. KaHaibHbIe
ONTHYECKHe BOJIHOBO/bI: OCHOBHBIE TUIIbI
KaHaJ/IbHbIX BOJTHOBOZOB; MO/bI
KaHa/IbHbIX ONTHUYeCKUX BOJTHOBOZOB.
CBs13b MeXXJly BOJTHOBOZaMU. OCHOBBI
OITHYeCKOro cornacoBaHusl. OCHOBHBbIE
Marepuasbl UHTerpaJbHOW ONTHKU:
amop(HbIe JU3/IeKTPUKH,
TMO/TyTIPOBOJHUKOBBIE MaTepHuaJlbl,
3/IEKTPOOINITUYECKHe KPUCTAIL/IBL.
KpucTasuisl Ha OCHOBe OKCH/IOB HUOOWH,
TaHTasna U TuTaHa. Kpucramniel
CWIIeHUTOB. MeTozb! fuddysuy,
WMOHHOTO 0OMeHa, MOHHOM UMITIaHTaL[uu
B (hOpMHPOBaHUU BOJTHOBOZHO-
ONTHUYECKHX 37IEMEHTOB B

OIIK-3
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AWISJIEKTPUYECKUX KPHUCTa/TMUeCKHUX
MaTepuadiax

HToro

5 Marepwuarel /g reHepaLuum
KOT€pPeHTHOT0 U3/TyUYeHust

TpeboBaHus1, pebsiB/IsiEMbIe K
na3epHbIM MaTepuanaM. CBoiCTBa
OCHOBHBIX JIa3€PHBIX MaTepHasoB:
aJTFOMOWTTPUEBOTO TpaHara, rajani-
CKaHAWM-Ta/IoNIMHAEBOT0 rPaHara,
aJIFOMUHATa UTTPUS, Ka/IMii- HeZIM-
tdocdarHoro crekna. Marepuasbl,
HCTIO/Tb3yeMble ISt MUHH-Ia3epOB

HNToro

4

OIIK-3

Wroro 3a cemecTp

20

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHUIUTHHAMHA

Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLuMUu) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zfiesioB AAHHOM AWCLIUTIIUHBIL, [I7151 KOTOPBIX
Heo0X0IMMO H3yueHHe 00eCTieunBaroLUuX U

Ne HanmeHoBaHve MCLMIIHH obecrieunBaeMbIX AUCLUILIMH

1 2 3 4 5

[peecTBytOLMe AACLUATIIUHBI
1 |BBegnenue B (OTOHUKY U N N N
ONTOMH(OPMATUKY

2 | HHTerpasnbHas ONTHKA + +
3 |Marepuanbl HeJTMHEHHOM ONTUKU + +
4 |HenuHeliHast OnTHKa + +
5 |Onruyeckasi pusMka + +
6 | OnTuyeckoe MarepuasioBefieHUe + +
7 | ®Pu3MKa + +
8 | ®usuKa TBepAoro Tesa +

[Tocnepyroume AUCLUTIIVHGI

C BeIIleCTBOM

1 | B3aumopeicTBHe ONTUUECKOTO U3/TyYeHUs!

+ +

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIeTeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU

HCIUIJIMHBI

Bunbl 3aHATHI

(I)OPMBI KOHTPOJIA
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OIIK-3 + + + + KoHcrekT camonogroToBky,
Otuert 110 1ab60paTOPHOM
pabote, Ompoc Ha 3aHSTHUSX,
BricTyninenue (moknan) Ha
3aHATUN
IK-3 + + OTueT 110 1abopaTOpHOM
pabote, OTpoc Ha 3aHATHSIX

6. IHTepaKkTHBHbIE MeTOAbI ¥ (OPMbI OpPraHU3aI[UH 00yUeHH s
TexHOIOTMH WHTePaKTMBHOrO 00OyueHWs MpH pasHbIX (JOpMax 3aHATHH B yacax IPUBEEHbI B
tabmuie 6.1
Tabmia 6.1 — TeXHO/IOrMKM HHTePAKTMBHOIO 00yUeHHs! IPY PasHbIX (hopMax 3aHATHI B yacax

NuTepakt
UBHBIE Bcero
JIeKLIMH

I/IHTepaKTI/IBHBIe I/IHTepaKTI/IBHbIe

MeTtoznbl
TIPaKTUUeCKHe 3aHATUS | J1abopaTopHbIe 3aHATHUS

7 ceMecCTp

Mosroso# wrypm 2

PellieHne cuTyaljuoOHHBIX 2 2 4
3ajau

ITpesenTaruu ¢ 2 2
HCTI0/Th30BaHUEM
BU/1e0(DUTEMOB C
obCyXIeHreM

TIpe3eHTaLUK C 2 2
UCII0/Ib30BaHUEM
Pa3gaTouHbIX
MaTepuasoB C
obcyxIeHreM

IIpesenTaruu ¢ 4 4
WCII0/Ib30BaHUEM
MyJ/IbTUMe/IUa C
obcyxeHreM

WccnegoBarenbCKkui 2 4 2 8
MeTOJ,

ITpesenTaruu ¢ 2 2
WCI0/Ib30BaHUEM
MyJIETUMe/INA C
obCyXIeHrneM

Pabora B KoMaH e 6 6

Nroro 3a cemecTp: 10 10 10 30
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Utoro 10 10 10 30
7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue y1abopaTOpHBIX paboT
. <5}
£ s
9 = 0
2 S £
= o E =
Ha3BaHus pa3zenos CopmeprkaHue 1abopaTOpHBIX paboT S 25
s | EE
= 5 ¢
= S
7 cemecCTp
2 PacripocTtpaHeHue CBeTa B OnpepeneHvie 371eKTPOONTHYE CKUX 4 OI1K-3,
[TM2/IeKTPUUeCKUX BOJIHOBOaX 1 rapaMeTpPOB aHU30TPOITHBIX KPUCTAJI/IOB IK-3
3/1eMeHTbl KPUCTA/I/IOONTUKN
P ONeKTPOOIITAYeCKast MOAYJISALIUSA 2
OINTHUYECKOTO U3TyUYeHUs]
Ntoro
3 HenunetiHo-ontuueckue 3¢ dekThl B | @a30BbIM CMHXPOHU3M TIPH TeHepalin 4 OI1K-3,
OMTHUYECKUX BOTHOBOJAX BTOPOU rapMOHMKH J1a3epHOTO H3/TyueHust IK-3
B O/JHOOCHBIX KpUCTasIax
Ntoro
4 MarepuaJjibl U MeTObI WccnenoBanue ontrueCcKux CBOKCTB OIIK-3,
(hopMrpOBaHus TIJIaHAPHBIX U KPHUCTaJ/UIOB HUObaTa UTHs IK-3
KaHa/IbHbIX BOJTHOBOAHO-ONTHYECKUX | pr o 4
3/IeMEHTOB
Wtoro 3a cemecTp 14
8. IlpakTHueckue 3aHATUA
Copiep>xaHre MpakTHUeCKUX paboT npuBeseHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
) ¢ =
I L =
3 S 5
2 25
Hassanus paszenos CopepykaHue MpakTUYeCKUX 3aHATUN GES =) = GE
=
S =
2 e
= S
7 ceMecTp
1 Beegenue. Knaccudukanus JIvHeliHble U HeTMHelHbIe ONTHYeCKHe 4 OIlK-3
MaTepuasioB UHTerpajbHOM ONTUKA | MaTepUaJIbl
Nroro
2 PacnipocTpaHeHue cBeTa B O/eKTpooIThYeCcKHe, akyCTOONTUYe CK1e OIIK-3
[IM3/1IeKTPUUeCKUX BOJIHOBOJAX U Y MarHutoonTtuueckue 3pQexTs 1
3/IeMeHTbl KPUCTA/IJIOONTUKH KPHUCTaJLTbI
Ntoro
3 HenuneliHo-ontueckue 3¢pdexTsl B | [eHeparyisi BTOPOM rapMOHHUKH. OIIK-3
OMTHUYECKUX BOTHOBOJAX Kpucrannbl cemelicTBa TuTaHUApOChaTa
KaJtusi
Ntoro
Henunelinbie ¢hoTopedpakTrBHbIE OI1K-3

4 Marepuasibl U METOIbI
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(hopMrpoBaHus TIJIaHAPHBIX U KPUCTaJJIbI

KaHa/IbHbIX BOJTHOBOAHO-ONTHYECKUX | pr- o 4

3/1eMEHTOB

5 Marepuarsl Jj1s1 TeHepaLyu Jla3epHble maTepuasbl OIIK-3
KOTePEeHTHOT0 HU3/Ty4eHust Vitoro

Wtoro 3a cemecTp 20

9. CamocrosiTesibHast padoTa
Buibl camocTosiTesTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B

Tabmmre 9.1.
Tabnuiia 9.1 - Buabl camocTosATeIbHOM PabO0THI, TPYI0EMKOCTb U (hOpMHUPYEeMbIe KOMITeTEHITHH
4 g
5 2 §
S =a=
o >4 [<P e
Buzpl camocrositesibHOM = > U
Hassanus paszesnos g " =T @®OopMbI KOHTPOJIS
6 S 2
paboThI S g g
=S a8 =
o, o 2
= S
7 ceMecCTp
1 BBepnenue. [ToaroToBka K 4 | OIIK-3 BricTynuieHue (goknaz) Ha
Knaccudukarms MPaKTUYEeCKUM 3aHATUAIM, 3aHATUH, KOHCTeKT
MaTeprasioB ceMHHapam caMonoAroToBku, Ompoc
HWHTerpajibHOW ONTUKU Ha 3aHATUSIX
€rpajbHOM 0 ITpopaboTKa JeKIIMOHHOTO 1 a3a
Marepuasa
Ntoro
2 PacnipoctpaHeHue cBeta | [ToAroToBka K 4 |OIIK-3, |BeicTynienue (foK1aa) Ha
B IU3JIEKTPUYE CKUX MPaKTUUYEeCKUM 3aHATUAIM, [1K-3 3aHATHU, KOHCTeKT
BOJTHOBOZAX U /IeMeHThl | CeMUHapaMm caMonoAroToBku, Omnpoc
KPHUCT MTUKU Ha 3aHaTUsIX, OTUeT n
PUCTAILII00 ITpopaboTKa JIeKIIOHHOTO 1 d 63& ’ 9 g 0
nabopaTopHOU pabote
Marepuasa paTop p
OdopmreHne 0TUETOB M0 4
nabopaTtopHbIM paboTam
OdopmreHue 0TUETOB 110 2
nabopaTopHbIM paboTam
BrinonHeHMe JOMaIlHUX 4
3a/laHuH
Ntoro 15
3 HenuHeliHo-onthueckue | [TogroToBka K 4 |OIIK-3, |BeicTymnneHue (J0K/1af) Ha
3¢ deKThl B ONTUUECKUX | IPAKTUUeCKHUM 3aHSATHSIM, [1K-3 3aHATUH, KOHCTeKT
BOJTHOBOZ,AX ceMHHapam CcaMonojAroToBku, Ompoc
Ha 3aHaTusIX, OTueT n
Hanucanue pedepaTtoB 4 asa ’ 9 €T 1o
naboparopHoii pabote
[TpopaboTKa eKIIMOHHOTO
Marepuasa
OdopmreHue 0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 13
4 Marepuasnbl U MeTobl | IToaroroska K 4 |OIIK-3, |BeicTynieHue (#oKaaza) Ha
(dhopmupoBaHus MpaKTAYe CKUM 3aHSATUSIM, ITK-3 3aHSTUM, KOHCIeKT
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TJIaHapHBIX M KaHA/bHBIX | CeMUHapam caMmornoAroToBku, Ompoc
BOJTHOBO/THO-OTITHYE CKMX Ha 3aHATHsAX, OTUeT 1
O/THOBOAHO-0 ec Hamucanue pedepartos 4 asa ’ 9 ero
3JIEMEHTOB naboparopHoii paborte
[TpopaboTKa eKIIMOHHOTO
Marepuasa
OdopmreHrie 0TUETOB 110 4
nabopaTopHbIM paboTam
Ntoro 14
5 Marepuaribl AJist [ToaroToBKa K 4 |OIIK-3 BricTynieHue (goknaz) Ha
reHepaLy KOTePeHTHOIo | [PaKTUUeCKHUM 3aHSITUSM, 3aHsATUH, KoHCekT
W3y4YeHust ceMHHapaM caMmornoAroToBku, Ompoc
Hanucanue pegepartos 2 Ha 3aHATIHAX
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
HToro 7
Nroro 3a cemectp 54
[ToaroroBka K 3k3aMeHy 36 OK3aMeH
Ntoro 90
10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OI[eHKH YCIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbIH MakcuManbHbIH
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 ceMecTp
BricTynsienue (goknan) Ha 4 4 4 12
3aHATUH
Koncriekr 4 4 4 12
CaMOII0/ITOTOBKM
Onpoc Ha 3aHATUSIX 10 12 12 34
OTueT 1o y1labopaTopHOM 6 6 12
pabote
WTtoro makcumym 3a 18 26 26 70
repuos
OK3aMeH 30
Hapacraroiyum UTorom 18 44 70 100

11.2. ITepecuet 6a/1/10B B OLIeHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY

[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY
WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTeparypa
1. BezmeHue B HeNMHEHHYIO ONTHKY: YueOHoe mocobue / IlanmapoB C. M. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2059, cBo60JHBI.
2. Onruueckoe MarepuasioBefieHue: Yue6Hoe mocobue / CumonoBa I. B., Kucrenera M. T. -
2013. 148 c. [OnektponHbii pecypc] - Pexum goctyma: http://edu.tusur.ru/publications/2992,
CBOOOHBIM.

12.2. lonosiHMTE/IbHASA IMTEpaTypa

1. IManpgapoe C.M., IllanmapoB B.M., Maugens A.E., BypumoB H.U. dortopecdpakTrBHbIe
3¢ ¢eKThl B /1€KTPOONITHUECKUX KpUCTasiaXx: MoHorpadus. desepasibHoe areHTCTBO 10 00pa30BaHMUIO,
TOMCKMM roCyZ,apCTBeHHBIM YHUBEDPCUTET CHUCTEM YIIpaB/IeHUs U Pafil03/1eKTPOHUKU. - Tomck: TYCVYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (Hamuuue B 6ubioreke TYCYP - 62 3k3.)

2. ®oropedpaxTrBHble 3()(deKTHl B 3EKTPOONITHUECKHX KpUCTa/Iax : YdeOHoe mocobue /
[TanmapoB B. M., Mangens A. E., lllangapo C. M., bypumoB H. U. - 2012. 244 c. [D1eKTpOHHbIN
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/1553, cBoOO0HBIT.

3. Axyctuueckue Kpuctainbl: CnpaBouHuk / A. A. bmucranoB [u ap.]; pen.. M. IL
[ITackonbckasi. - M.: Hayka, 1982. - 632 c.: un. - bubmuorp.: c. 589-632. (Hanuune B 6ubmoreke TYCYP
- 13Kk3.)

4. IllanpapoB B. M. OcHOBBI (hu3nuecKoli ¥ KBaHTOBOUM ONTUKU: yueOHOe Tocobue /i By30B
/B. M. lllanznapos; ®ezepasibHOe areHTCTBO M0 0bpa3oBaHui0, TOMCKUI TOCYJapCTBEHHbIN YHUBEPCUTET
CUCTeM yIIpaB/eHUs U pajguoseKTpoHuku. - Tomck: TYCYP, 2005. - 258 c. - ISBN 5-86889-228-3
(Hasmnune B 6ubmoreke TYCYP - 30 3k3.)

5. Tetiko TII. TI. TlpuknasHasi HelvHeWHas onTWKa: yuyeOHoe mocobwe / TI. TI. Teiiko;
denepanbHOe areHTCTBO 10 o00Opa3oBaHWIO, TOMCKUM TOCY[ZApCTBEHHBIM YHHUBEDCUTET CUCTEM
yTIpaB/eHust M pafuo3ieKTpoHuky, Kadeapa snekrponHsix npubopos. - Tomck: TYCYP, 2007. - 109 c
(Hasmmune B 6ubmoteke TYCYP - 82 3k3.)

12.3. YueOHO-MeToAUECKOE IT0CO0HEe U MPOrpaMMHoOe obecrieueHne
1. Marepuasbl HeTMHEMHOM ONITUKU U AMHAMHUUECKOUW rojorpaduu: MeToAuueckye yKa3aHUs K
npakTuueckuM 3aHsATusM / IlIBapuman I. U., Kuctenera M. I'. - 2012. 12 c. [DnekTpoHHbIN pecypc] -
Pexxum poctyma: http://edu.tusur.ru/publications/1093, cBOOOAHBIN.
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2. Marepuanbl HeTMHEHHOW ONTHKY M JUHAMUYeCKO# ronorpaguu: Metoguueckre yKa3aHus 1o
camocTtosTensHOM pabote / [1IBapimad I. 1., KucreneBa M. I. - 2012. 19 c. [SneKTpoHHBIN pecypc] -
Pexxum moctyma: http://edu.tusur.ru/publications/1094, cBoOGOAHBIA.

3. DnekTpoonTHuecKas MOZY/SILUSI ONTUUeCKOro u3ayueHus:: MeToAuueckue yKasaHUsl K
naboparopHoii pabore ansi crygentoB HampassieHus 200700.62 -«®PoToHMKa M onToMH(OPMaTHKa» /
[Manpapos C. M., BypumoB H. WM. - 2013. 17 c. [OnekrpoHHbili pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/3499, cBOGOHBIH.

4. WccnepmoBaHWe  aHU30TPOIIUM  ONTHUECKHWX  CBOWCTB  KPUCTa/JIOB HHoOaTta  JIUTHUS:
Metoauueckoe mocobuwe K JabopaTopHOUM paboTe [ji CTY/eHTOB 0OakajaBpuaTa I10 HarlpaBIeHUIO
11.03.04 — «DneKkTpoHMKa W HaHO3JeKTPOoHUKa» [Ipodub: «KBaHTOBasi U onTUYecKasl 3/IeKTPOHUKa» /
HOaBeimoB  B. H. - 2016. 13 ¢ [DOnekrtpoHHbli  pecypc] - Pexum  pgoctyma:
http://edu.tusur.ru/publications/5970, cBoOOAHBIH.

5. OnmnpezeneHve 51eKTPOONTUUYECKUX NTapaMeTPOB aHM30TPOIIHBIX KPUCTa/LIOB: MeToauueckre
yKa3zaHus K JiabopaTopHoit paboTte Ay cTygeHToB HampaBiaeHud 210100.62 — 3OneKTpoHMKa U
HaHOYJIeKTpoHUKa, 222900.62 — HaHoTexHo/sorMM M MHUKPOCHUCTeMHass TexHuka / bypumos H. U.,
[Manpmapoe C. M. - 2014. 18 «c. [OnekrtpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/3986, cBOGOHBII.

6. a30Bblii CUHXPOHM3M IIpDU TeHepaluyd BTOPOM TapMOHMKHU JIa3eDHOTO U3/IyueHusi B
OZIHOOCHBIX KpHCTa/UIax : MeToauueckue yKa3aHus K jabopatopHoii pabore / [llangapos C. M., bopoaux
M. B. - 2012. 21 c. [OnekTpoHHbiii pecypc] - Pexxum pgocrtyna: http://edu.tusur.ru/publications/1893,
CBOOOJIHBIM.

12.4. Ba3bl AaHHBIX, HH()OPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. O6pa3oBaTe/nbHbIii OPTa/ YHUBEPCUTETA
2. bBubnuoreka yHuBepcHUTeTa

13. MarepHua/ibHO-TeEXHUYECKOe ofecrneueHre JUCIUILTHHBI
JlabopaTopHbie CTeH[bI /s WCC/IeOBAHUS ONTUUYECKUX CBOWCTB HEJWHEMHBIX ONTHYeCKUX
MaTepuasoB.
[JeMOHCTpaLOHHbIe T/1aKaThl.
[TepeHOCHBIE MaKeTHI /ISl IEMOHCTPALIMY Ha JIEKIUSIX U ITPOBe/IeHus 1ab0paTOpHBIX paboT.
Microsoft PoweRoint 151 mpoBeieHus fieK1uii, onepaloHHble cucTeMbl Windows 1
Unix f/151 TpoBeieHust 1abopaTOpHBIX paboT.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/, OLIeHOYHBIX CPe/ICTB IIPUBe/leH B TIPU/IOKeHUH 1.

15. MeToanueckue peKOMeH/AaLH M0 OpraHu3alui u3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Marepuanbl HHTerpajbHOU ONTUKH

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 2013 roga

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

JK3aMeH: 7 ceMecTp

Tomck 2016
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-3 CTIOCOOHOCTBIO BBISIBJISITH HomxkeH 3HaTb OCHOBHbBIE KJ/1aCChI
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem, MaTepuasoB UHTErpajbHON
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU OTITHKH,(PU3UKO-XUMUUYEeCKHe 0COOeHHOCTH
JlesiTeIbHOCTH, TIPUBJIeKaTh [l UX pellleHus Pa3/IMUHBIX TUTIOB KPUCTAJIJIOB,
(bu3MKo-MaTeMaTHUUeCKUM arirapar WCII0/Ib3yeMbIX B UHTETpaTbHOM

< TMITHKe, [Py HU30TPOITUU
[TK-3 CIOCOOHOCTBIO K TIPOBE/IEHHIO M3MepeHui U 0 €,lIPHPOZY dHU30TPO

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

OINTHYeCKUX U (PU3MKO-XUMUYeCKUX
CBOWCTB KPHCTAaJUIOB ;

Ho/mkeH yMeTb YMeTb: CTPOUTD
MareMaTrhyeckue U pusnuecKrie MozeIu
TIPOL[eCCOB PacIpoCTpaHeHUs ONITHYeCKOro
V3/TyueHusl B MaTepuasax UHTerpaabHOU
OITHKU; POBOUTH KOMITJIEKCHBIN aHa/In3
IIPUYMH ¥ MeXaHU3MOB I10Tepb
OITUYECKOI0 U3/TyUYeHUs;;

[omkeH Bnasets TepMuHonorveny,
MeTOAUKAMU UCC/IeJ0BaHUSI OCHOBHBIX
(U3MKO-XMMHUeCKUX CBOMCTB MaTepuasioB
VHTerpaabHOM ONTUKH; COBPeMEeHHBIMU
MeTOZIaMH U TIOAX0A.aMU TTPU pa3paboTKe U
SKCIUTyaTalliy YCTPOMCTB U CUCTeM
VIHTEerpajbHOM OITHKHU. ;

OO1e XapakTepUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMH Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | O6naziaeT dhakTHUe CKUMHU
YPOBEHb)

U TeOpeTH4e CKUMHU
3HAHUSIMH B TIpe/ieiax
r3yuaemMoi 06/1acTu C
TOHUMaHWeM TPaHUI]

MIPUMEHUMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (haKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHATHS B Tpejienax
r3yuaemoii obsactu

O6nagaeT Axana3’oHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE
obnacTy Uccie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,

MOBeIeHNe K
00CTOSATe/ILCTBAM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU

O6asaeT OCHOBHBIMHU

Paboraet npu rpsiMomM
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0 (TTIOpOroBBI OOIIMMH 3HAHUSIMU yMeHUsiIMH, TpeOyeMbIMU | HaOJTroieHUH
YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX
3ajau

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenust OIIK-3

OTIIK-3: crocoOHOCTBIO BBISB/SATH €CTeCTBEHHOHAYUHYIO CYIHOCTH INPO0/eM, BO3HHMKAIOIIUX B
xoze TpodeCCUOHAMBHOM [IesATe/TbHOCTH, TpUBJeKaTb MJid WX pelleHus (U3UKO-MaTemMaThueCcKui
anmnapar.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIETeHL[UM, TIpUMeHsieMble [/l 3TOr0 BH/bl 3aHSATHUM U UCMO/Ib3yeMble CpeJCTBa OLIeHHWBaHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabmumia 3 — Otanbl POpMUPOBaHKST KOMITETEHI[MH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
CopeprxaHue OCHOBHBIE KJ/TaCChI CrtpouTh MaTemMatuueckue  TepMUHOMOTHeEH,
3TaroB MaTeprasoB U pu3nuecKre MofeIu MeTOAMKaMH pacueTa
VHTerpaabHOMN OMTHKH, TMpOLIeCCOB OCHOBHBIX ITapaMeTpOB
(bu3MKO-XUMUUeCKre pacrnpocTpaHeHust MaTepuasoB
0COOEHHOCTH Pa3/IMUHBIX | ONITHUECKOTO U3/TyueHUsI B | UHTerpajbHOMN OTNTHUKHY;
TUIIOB KPHCTaJ/IOB, MaTepuanax COBpeMEeHHBbIMU MeTOAaMU
WCII0/Ib3yeMBbIX B VHTerpanbHOM OINTHKU; Y TIOJIX0/laMH TIpH
VIHTerpanabHOM OITHKE, MIPOBOJUTEL KOMIJIEKCHBIN | pa3paboTke 1
TIPUPOAY aHU30TPOIUU aHau3 TIpUYYH U 9KCT/IyaTaly YCTPOWCTB
OTTHUYeCKUX U (PU3UKO- MeXaHH3MOB T0Tepb Y CUCTeM HHTerpaabHON
XUMHUUeCKUX CBOMCTB ONTUYECKOTO MU3/TyYeHUs] | ONTHKH.
KpHCTa/oB
Bujpl 3aHATHN * VHTepaKkTHUBHbIE * lIHTepakTUBHbIE * VIHTepakTUBHbIE
TIpaKTUUeCKHe 3aHATHS; NIpaKTUUeCKUe 3aHSTHUS; MpaKTUYeCKHue 3aHITUS;
* VHTepaKkTHUBHbIE * IHTepakTUBHbIE * VIHTepakTUBHbIE
nabopaTtopHbie 3aHATHS; | JiabopaToOpHbIe 3aHATHS; | J1abOpaTOpHBIE 3aHSATHS;
* lHTepakTUBHbBIE * lHTepakTuBHbIE * JlaboparopHble
JIeKLIUY; JIeKLINY; 3aHATHS;
* [lpakTueckue * [lpakTuueckue * CamocTrosiTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie  JlabGopartopHbie
3aHATHUS; 3aHSATUS;
* Jlekuuy; * Jlekuuy;
* CamocrodTenbHas * (CamocrosiTesibHas
pabora; pabora;
* [logroroBka K * TloaroToBKa K
5K3aMeHy; 9K3aMeHy;
Hcronb3yembre * Ortuer 1o e Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLIeHMBaHUSA * Onpoc Ha 3aHATUSX; * Orpoc Ha 3aHATHSX; * BeicTynnenuve (moknaz
* Beictyruienue (foknaz | ¢ BelicTymuienve (1okmaz | ) Ha 3aHATHY;
) Ha 3aHSTHY; ) Ha 3aHAATUY; * DK3aMeH;
* KoHcriekT * KoHcnekr
CaMOITIO/IrOTOBKY; CaMOIIO/rOTOBKY;
* OK3aMeH; * 3JK3aMeH;

®dopMy/IMpOBKa TOKa3arejeli ¥ KPUTEPUEB OLIEHWBAHWS JAaHHOW KOMIIETEHIMH TpUBEZeHa B
Tabuie 4.
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Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* MoXXeT aHa/IM3uPOBaTh
CBSI3U MEXAY
pa3/IMYHbIMU

(hu3rue cKUMU
TIOHSATUSIMUA U MOZEJISIMH,
TIPeZICTaB/IsIeT CIIOCOOBI U
pe3yJbTaThl
WCTI0/Tb30BaHUsI
pa3/InuHbIX (PU3UKO-
MaTeMaThueCKuX
Mojiesieli MaTepuasioB
VHTerpaibHOM OMNTHKY ;

* ¥YMeeT peliars 3ajauun
TTOBBLILIIEHHOM
CJI0’)KHOCTH, KODPEKTHO
BbIDA)KaThb U
apryMeHTHPOBaHHO
000CHOBBIBAThL
pe3yJibTarhl;

* CaMOCTOATe/IbHO
noAOrpaeT ¥ TOTOBUT JIJIsI
JKCIepUMeHTa
HeoOxoauMoe
obopyznoBanue. Bnageer
Pa3HBIMU CII0COOaMU
ripe/iCTaB/IeHuUst
pe3y/ibTaToB B
rpaguueckou,
MaTeMaTuueckoit popme,
B popMe hr3rUeCKUX
Mozeseu ;

Xoporiio (6a30BbIit

¢ [ToHumaet cBsI3U

* YMeeT pelarb

e CaMocTosTe/TbHO

OCHOBHbIe (pU3nUecKre
(akThbl, Ujeu; 3HaeT
OCHOBHbIE a/ITOPUTMBI
pellieHus] TUTIOBBIX 3a/iau.

b

YPOBeHb) MeXy pa3InYHbIMHA TUIIOBbIE 3a/1a4H, paboTtaet Ha
(usrnyecKkuMU MaTreMaTh4eCcKu HUCCe0BaTe/TbCKUX
IIOHATUAMU, UMeeT BBIPaXXaThb U C ycTaHoBKax. Moxet
rpe/icTaB/IeHHe O (hr3MUeCKol TOUKU WHTepIpeTUPOBATh U
(br3MKO-MaTeMaTHUyeCKUX | 3peHHsl apryMeHTHPOBaTh | WU/IFOCTPUPOBATh
MO/eJIsIX B ZJAHHOU pe3y/LTaThl aHaIu3a M0/TyYeHHLIe
obracTy 3HaHUH, 9KCIIEPHMEHTA/IbHBIX U 3KCIIepUMeHTa/IbHbIe U
apryMeHTHUpYyeT BbIOOD TeopeTHYeCKUX TeopeTHUYeCKue
MeTo/ia pellleHus 3a/lauy, | UCC/Iej0OBaHUMN pe3y/nbTarHI ;
COCTaBJIAeT IJIaH MaTepuasioB
pelleHUsl ¥ rpaUuecku | MHTerpajbHOW ONTHUKY;
WITIOCTPUPYeT 3ajauy ;

YI0BNIETBOPUTE/IbH | * JlaeT ompe/e/ieH sl * Ymeet paboTarh CO * [IpaBuibHO

0 (TIoporoBbIi OCHOBHBIX TTOHSATHH, CIpaBOYHOU WCTIONb3yeT MpUbopHI,

YPOBEHb) BOCIIpOU3BOJUT JIUTepaTypou 1 YKa3aHHble B OIIMCAHUU

pacCurThIBaTh OCHOBHbIE
rapaMeTphbl MaTeprasioB
HeJTMHEeMHOH OITHKMU. ;

naboparopHoii paboThl,
MOHUMaeT
TEePMHUHOJIOTHIO U
CYIIIHOCTb MPOLECCOB;

3a/laHHOW MeTOJIHKe.

2.2 Komnerenuus I1K-3
[TK-3: cmocoOHOCTBI0 K TIPOBEEHUI0 W3MEpPeHMM W MCC/IeI0BaHUSl Pa3/UUHBIX OOBEKTOB IO

st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITETEHLIUM, TPUMeHsieMble [jI 3TOTO BUZBLI 3aHSTHH M UCIO/Nb3yeMble CPeACTBAa OLleHUBaHWUs
TnipeZicTaB/IeHbl B Tabmuiie 5.
Tabnura 5 — Otarbl HOPMUPOBaHKS KOMITETEHIIVHU U UCTIO/b3yeMble CPe/ICTBa OLleHUBaHMUs

obopygoBaHue st
BbIpallMBaHUsI pPa3/TMYHbIX
TUIIOB KPUCTA/I/IOB,
WCII0/Tb3yEeMBbIX B
HWHTEerpajibHOM ONTHKE;
MeTOo/bl TI0C/IePOCTOBOM

00pabOoTKH KPUCTAJI/IOB, C
y4YeTOM pe3y/IbTaToB
BXOZJHOTO KOHTPOJISI
rlapaMeTpoB
BBIPALI[EHHOTO KPUCTaslia
1 TpeboBaHUM K

CocraB 3HaTb Ymetb Bnagets
Copepxkanue OTaribl TeXHOJIOTHUECKUX | PallioHanbHO BeIOMpaTh | MeToguKamu
3TaroB TIPOLIeCCOB U TPOL{eCChI T0C/IEPOCTOBOM | KCCIe0BAaHUS OCHOBHBIX

(13UKO-XUMUUeCKUX
CBOMCTB MaTepuasioB
VHTEerpaibHOM ONTUKU;
COBpeMEeHHBbIMU MeTOZAMU
Y T0/IX0[,aMU TIpU
pa3pabotke u
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00paboTKH BBIpAIIIeHHBIX
KPUCTAJI/IOB [IIsI

TIO/TyY€HHsI MaTepHasioB C
3a/IaHHBIMU CBOWCTBAMHU.

W3rOTaB/IMBaeMbIM U3 HETO
3/IeMeHTaM; OPraHK30BaTh
TMpOL{eCC BXOJHOTO
KOHTPOJIsl TapaMeTpOB
BBIPALL|EHHOTO KPUCTaslIa
Y BBIXOZIHOTO KOHTPOJISI
rapaMeTpoOB ONTHUYECKUX
3JIeMEeHTOB
W3rOTOBJIEHHBIX U3 HEr0

9KCI/IyaTaly YCTPOWCTB
Y CUCTeM UHTerpabHOM
OTITUKU

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHSI;
* VHTEpaKkTUBHbIE

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

* IHTepakTUBHbIE

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

JIeKLIUY; JIeKLIUY; 3aHSATUS;
* [IpakThueckue * [lpakTHueckue * CamocTodTenbHas
3QHATHS; 3QHSATHSA; paborta;
* JlaboparopHbie * JlabopaTtopHble
3aHATUS; 3aHATHS;
* Jlekuuu; * Jlekuuu;
* CamocTodTenbHas * CamocrosiTe/ibHast
pabora; pabora;
* [logroroBka K * TloaroToBKa K
5K3aMeHy; 9K3aMeHy;
Wcnons3yemblie * OtyeT no * Ortuet no * Otyet no
CpezcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLleHWBaHUA * Ormpoc Ha 3aHATHSAX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;
e OK3aMe€H; * DK3aMeH;
dopMyIMpOBKa MoOKasaTeseld U KpUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmuie 6.
Tabmuija 6 — IToka3aresu ¥ KpUTepUK OLIeHUBAaHWSI KOMITeTEHL[MM Ha dTarax
CocraB 3HaTb Y™meTb Bnagets
OminuHo * 3HaTh OCHOBHbIE * YMeeT KOPPEKTHO * Biazneer HaBBIKAMU

(BbICOKMI YPOBEHB)

JKCTiepUMeHTaIbHbIe
MeTO/[bI ¥ IPUOOPHI AJist
WCC/IeJOBAHUS
MaTepuasioB
WHTerpasibHOMN OTTHKHU.
MokeT aHa/IM3upPOBaTh
CBSI3U MEXAY
Pa3IMUHbIMU

(hu3rue cKUMU
TIOHATUSIMU U MOJIENISIMU,
TIPeZICTaB/IsIeT CIIOCOOBI U
pe3y/bTaThl
WCTI0/Th30BaHUsI
pa3/InYHbIX (PU3UKO-
MaTeMaThueCK1X
Mo/jlesieli MaTepuasioB
He/IMHeMHOM OIITUKY ;

BbIpaXKaThb U
aprymMeHTHPOBaHHO
000CHOBBIBATh
pe3y/bTaThbl
HCC/ie[JOBaHUM CBOWCTB
MaTepuasioB HeJTMHeHHOM
OMTHKH,;

W3MepeHUs], aHa/In3a
rccreyeMbIX
XapaKTePUCTUK U
MO/Ie/TUPOBaHUS
(b13ryeCcKUx MpoLeccoB
B MaTrepuasnax
HeJIMHEeHHOM OITHKY,

Xopotiio (6a30BbIit

e [lonumaet cBsI3U

* YMeeT MaTemMaTUueCKU

* Biageer ocHOBaMu
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YPOBEHb)

MeX/ly pa3/uYHbIMU
(hu3rue cKUMU
TIOHATUSMU, UMEET
Tipe/iCTaB/IeHHe O
(bU3MKO-MaTeMaTHye CKUX
Mo/ile/IsiX B JAHHOMU
o0s1acTy 3HaHUH,
apryMeHTUPYeT BbIOOp

BbIPa@XKaThb U C
bur3nUeCKoil TOUKH
3peHusi apryMeHTHUPOBaTh
pe3y/bTaThl aHa/lK3a
9KCMepUMeHTabHbIX U
TeopeTHuueCcKux
HCC/Ie/JOBaHUM CBOMCTB
MaTepuasioB HeJTMHeHHOMN

M3MepeHUs U aHam3a
WcceyeMbIxX
XapaKTepUCTUK
MaTepuasioB HeJTMHeHHOMN
OMTHKY;

MeTo/la pellieHus 3a/jauy,
COCTaB/IseT MJaH
pellieHus1 ¥ rpaduueckKu
WITFOCTPUPYeT 3aZiauy. ;

OITTHKUY;

YnoB/IeTBOPUTENIBH | * [laeT ompe/ieseHus * YMeeT paboTath CO * MoxeT 3¢ peKTUBHO

0 (TIoporoBeIi OCHOBHBIX TTIOHSITUM, CIIPaBOYHOU paboTarth 1o/

YPOBEHbB) BOCIIPOM3BOAUT JIATEepaTypoi. Ymeer HabmofieHreM
OCHOBHBIe (pU3HYeCKHUe OOBSCHUTD pe3y/bTaThl nperojaBare’is;

(akTbl, Uaeu; 3HaeT CBOeM paboThI;
OCHOBHbIE METOIVKHU
1CCJIeJOBaHUS CBOMCTB
MaTepuasioB HeJTMHeHHOMN

OIITHKUY;

3 TunoBbIe KOHTPOJIbHbIE 3a/JaHHUSA
st peanmu3aniuyl BBIIIETIEPEUCIEHHBIX 3a/lau 00y4YeHHs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepuasbl, HeoOXoAUMbIe AJIsT OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa
JesTe/IbHOCTH, XapaKTepu3yIOLMX STanbl ()OPMUPOBAaHUS KOMIIeTEHLIMH B TpOLlecCe OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY

— Kak knaccuduiupyroTcsi Matepyasbl UHTErpajbHOM ONTUKU? [7le MpUMeHsIIOTCS MaTepUalIbl
WHTerpasbHON onTuKK? Kak KaacCUPUIMPYIOTCS HenuHelHOo-onTudeckue 3¢dexToi? KakoBbl Gusmko-
MexaHWYyeCKre CBOWCTBA MaTepuasioB WHTErpajibHOM ONTUKKM M MeTo[bl WX Hu3MepeHusi? KakoBbl
MIPUHIUIBI  0TOOpA BEL[eCTB, TMEPCIEeKTUBHBIX [JIsi TIPUMEHEHWss B WHTerpajibHOM oOnTHKe KakoBbI
COBpeMeHHbIe TeH/IeHIIUY Pa3BUTHSI MaTepyasibl MHTerpaibHOW onTUKU? OCOOeHHOCTH pacrpoCTpaHeHust
CBeTa B TOHKUX C/10six. UTO Takoe BOJHOBOAbLI? BHAbl BOMHOBOJOB. [IW37€KTPUYECKUN BOHOBOZ,.
PacripocTpaHeHWe wu3/1ydyeHUss B aHU30TPONHBIX cpefax. Kakue HenvHelHo-onThueckre 3(hdeKTbl
HaO/MIOZAI0TCA B Cpeflax C KBAJpaTMUHOW UM KyOMUHOW ONTUYECKOM HEeTMHEMHOCThIO? YpaBHEHHe
He/MHeHHBbIX BO/H. Kakue marepuasnbl OTHOCATCS K HeJTMHEeMHO - ONTUYeCKUM MaTepuanam? [eHeparusi
BTOpPOM rapMoHUKU. OCOOEHHOCTH TIPOSIBJIEHUS] HeJUHEeWHO-ONTUUeckuX 3((eKToB B BOJHOBOJHO-
OTNTUYECKHX CTPYKTypaX. UTO Takoe M/aHapHbIA ONMTHUeCKUi BOJHOBOA? UTO Takoe MOAbI BOJHOBOZA?
OCHOBHBIE THUIbI KaHa/bHbIX BOJTHOBOJOB; MO/bl KaHA/IbHbIX ONTUUECKHWX BOJIHOBOAOB. CBSI3b MEXIY
BO/IHOBOZAMHU. OCHOBBI ONTHUYECKOTO COIacoBaHusi. AMOp(HbIe AW3MEKTPUKU, TOTYyIPOBOJHUKOBLIE
MaTepuasbl, 3JIEKTPOONTUUeCKUe KPUCTAJUIbI il UHTerpaibHOW onTUKU. Metonsl auddy3nn, MOHHOTO
oOMeHa, HWOHHOW WMIUIAHTAlUM B  (OPMHUPOBAHWK  BOJIHOBOJHO-ONTHYECKUX  /IEMEHTOB B
JIV3/IEKTPUUECKUX  KPUCTA/UTMUECKUX Marepuanax. TpeOoBaHUs, TpeabsB/IseMble K Jia3ePHBIM
MaTepuanaM. CBOMCTBa OCHOBHBIX JIa3epHbIX MaTepuasoB: aTlOMOUTTPUEBOrO TpaHaTa, rajvii-CKaHAuni-
ra/[o/IMHUEBOTO TpaHaTa, ajlOMUHAaTa WTTpUs, Kajauii- HeoguM-docdaTHOrO cTeksia. Marepuaribl,
VICII0/Ib3yeMble [IJIsI MUHU-J/Ia3epOoB.

3.2 TeMBbI ONIPOCOB Ha 3aHATHAX
— Knaccudukanss MaTepuasioB HMHTErpaJbHON ONTUKU U HeTMHEMHO-ONTUYeCKUX 3(PQeKTOoB.
JlvHelHble ¥ He/MHelHble ONTUYeCcKWe Marepuasbl. [IpuHLIMIBI 0TOOpa BelecTB, MepCHeKTUBHbIX 15
IIPUMEHEHHs] B UHTerpaJbHOM OITHKe
— IlpoxoxzeHue cBeTa uepe3 IrpaHully pasgena AByX cpefi. @opmynsl @penensi. OcobeHHOCTH
pacrpocTpaHeHus1 CBeTa B TOHKUX C/0sX. BomHoBofpl. [lManekTpruecknd BOJHOBOZ. OnTuka
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aHU30TPOMHBIX cpeli. TeH30p [AWINeKTpUUecKoW TMpoHuIjaeMocTd. OnThueckas WHUKaTpuUCa.
OnekTpoontryeckre 3p@ekTel. Maruutoontrueckre 3@ @ekTrl. [Ibe3oonTuyeckre U aKyCToONTHYECKHe
3¢ peKTbI

— Tlonsipu3saiysi qU3MeKTPUKa B 3meKTpuueckoMm rosie. Cpesibl C KBaZpaTUYHONM W KyOWUHOM
ONTUUECKONM HeTMHeMHOCThI0O — BO3MO)KHbIEe He/IMHeWHO-onThuueckue 3¢¢deKkTbl B TaKUX Cpejax.
YpaBHeHUe He/MHENHBIX BOMH. HemuHelHO - onTHyeckue MaTepuanbl. [eHepaliysi BTOPO rapMOHUKHU.
Ocob6eHHOCTH TIPOsIB/IeHUsI HeJTMHEMHO-0NTUYeCKUX 3P GeKTOB B BOTHOBOAHO-ONTUYECKUX CTPYKTypax

— [lnaHapHBINM ONTHYECKWM BOTHOBOJ: MOABI BOMHOBO/A. KaHa/bHbIe ONTHYECKHEe BOTHOBO[BI:
OCHOBHbIe THUMbl KaHA/IbHBIX BOJHOBOJOB; MO/bl KaHa/lbHbIX ONTHYECKHWX BOJHOBOZOB. CBfi3b MeEXIY
BOJIHOBOZIaMHU. OCHOBBI OITHYECKOTO cornacoBaHusi. OCHOBHble MaTepuasbl WHTErpajJibHOM OMTHUKU:
amopdHble  OUSJIEKTPUKM, TO/yNPOBOJHUKOBbIE — MaTepuasbl, 3/eKTPOONTUYECKWe  KPUCTalbl.
Kpucramiel Ha OCHOBe OKCHZOB HMOOWsS, TaHTajla W THUTaHa. KpUCTa/ibl CHIIEHUTOB. MeTOAbI
mubdy3ur, HWOHHOTO OOMeHa, WMOHHOW WMIUIAHTAl[iM B (OPMHUPOBAHWH BOTHOBOJHO-ONTHUECKHX
3/IeMEHTOB B [IU3/IeKTPUUeCKUX KPUCTA/JTMUeCKUX MaTepraax

— TpeboBaHusi, mpeabsBAseMble K Jla3epHbIM MaTepuasaM. CBOWCTBAa OCHOBHBIX JIa3€PHBIX
MaTepuasioB: a/JlOMOMTTPUEBOrO rpaHara, rajuii-CKaHAWN-Ta/J0IMHUEeBOrO rpaHara, aJlOMUHATa UTTPUs,
Kanmii- HeiuM-¢ocdarHoro creksia. Marepuassl, UCIOb3yeMble /7151 MUHHU-/Ia3epoB

3.3 Temnbl J0K/1a/10B

— Marepuansl uHTerpanbHod onTHKU. Knaccudukanms. IIpuHumnsel  orbopa  BelecTs,
NepCreKTUBHbIX [/l TIPMMeHeHHsl B AWHaMuueckod ronorpaguu. Omnruueckve U rojorpagpuueckue
MEeTO/Ibl U CXeMbl pellleHHsl 3a/jau pacrio3HaBaHWsl 06pa3oB. MeToANKY MPOrHO3UPOBaHUsl ONTUUECKUX U
(bM3MKO-XMMUUEeCKUX TlapaMeTpoB MaTepuasoB MHTerpasibHOM oNTUKU. OnTuueckue >5¢deKTsl B
HeJMHeNHbIX ~ ONTUYeCKMX  MaTepuanax, oOOyC/OBleHHble  aHM30Tporued. Marepuanbl — Jjist
[U3JIEKTPUUECKUX BOJIHOBOZOB. MarHutoontuueckue Marepuanbsl. IIbe3oonTuyeckue marepualibl.
Axycroontueckie Mmarepuasnbl. HenmuHeliHble onrtuueckue 3¢@ekThl, 00yc/ioBIeHHble KBaJpaTUYHOU
HeJTMHeHHOCThI0. HenvHeliHble ontuueckue 3¢dekTri, 00yc/ioBIeHHble KyOHMuecKoW HeTMHEHHOCTHIO.
Marepuansl [/ reHepaldyd BTOPOil rapMOHUKHA. OcCOOeHHOCTH TIpOSIB/IEHHSI HeMMHEeMHO-ONTHUeCKUX
3¢dekToB B BOSHOBOAHO-ONTHUECKUX CTPyKTypax. CBOWCTBa M TIpUMeHeHWe KPHUCTa/uioB Huobata
mutysl. CBOMCTBA U NpMMeHeHHe KPUCTa/UIOB CU/JIEHUTOB. AMOD(HBIe [HU3/1eKTPUKH, MPUMeHsieMble B
VHTerpajbHOM onTuke. OOpMUPOBaHUM BOTHOBOJHO-ONTHYECKUX 3JIEMEHTOB B [M3/IEKTPUYECKUX
KPUCTa/UIMYeCKUX Marepuanax. Kpucraaiel Ay reHepaliyd Jla3epHOro usnyuenus. Onrrhyeckue
npeoOpasoBatend uyacTtoThl. KpucTasinbl HUTpara HaTpus W HUATpata Oapus [ mpeoOpa3oBaHus
U3/lyueHUsl TBep/OTe/IbHbIX 1a3epOB Ha OCHOBe 3¢deKTa BbIHYK/EHHOTO0 KOMOMHAI[MIOHHOTO pacCesiHus
(BKP).

3.4 DK3aMeHaLMOHHbIe BOIIPOCHI

— Knaccudukalysi MaTepyasioB MHTerpajibHOM ONTUKWA U HeJMHeHWHO-ONTUUeCKUX 3(QeKToB.
JlvHeliHble ¥ He/MHeHHbIE ONTUYeCcKWe Marepuasbl. [IpuHIMIBI 0TOOpa BeIecTB, MepCHeKTUBHBIX IS
NIpUMEeHEeHHsI B MHTerpajbHOM onTuKe. [IpoxoxxeHre cBeTa uepes rpaHuLly paszena JByX cpef. dopMyrbl
®penenss. OcobeHHOCTH PpacrpoCTpaHeHHsl CBeTa B TOHKUX CJ0siX. BosmHOBogbl. [luaneKTpuuecKuii
BO/IHOBOZ,. ONTHMKa aHW30TPOMHBIX cpef. TeH30p Au3AeKTPUUeCKOW MpoHMIaeMOCTH. OnTuueckas
WH/MKaTpuca. OieKTpoornTuueckve 3¢dekTsl. Marnuroontuueckrve 3¢dekTsl. Ilbe3oonTuyeckue u
akycroorntuueckue 3ddekTol. [lonspuszainusi [guaieKTpUka B 37eKTpudyeckoM mnone. Cpeabl ¢
KBaJpaTUUHONW W KyOWUHOW ONTUYECKOH HEeJIUHEHHOCThI0 — BO3MOXKHbIE HeJMHeMHO-ONTHYeCKHe
3¢¢deKTbl B Takux Cpefax. YpaBHEHME HeIUHEWHbIX BOJMH. HelvHeNMHO - onTUYecKue Marepuasibl.
leHeparsi BTOpPOMl TapMOHUKH. OCOOEHHOCTU TIPOSIB/IEHUSI HETWHEMHO-ONTHUeCKHuX 3(¢eKToB B
BOJIHOBOJHO-ONTUYECKUX CTPYKTypax. [ljaHapHbIi ONTUUECKUM BOJIHOBOJ: MOZBI BOJHOBOZA.
KaHanbHble ONTHYeCcKHe BOJIHOBOABI: OCHOBHbIE THUIIbI KaHa/bHBIX BOJIHOBOZOB; MOJbl KaHaJbHbIX
OINTHUYECKHX BOTHOBOJOB. CBsi3b MeX/y BOJHOBOJAMH. OCHOBBI ONTUYECKOTO cornacoBaHusl. OCHOBHbIE
Marepuanbl MHTerpajibHOM ONTHKW: aMOp(Hble [USIeKTPUKY, I10JYIIPOBOJHUKOBbIE Marepuasbl,
3/IEKTPOOIITHUECKHE KPUCTa/Ibl. KprcTasiibl Ha OCHOBe OKCH/IOB HUOOWSI, TaHTasla U TUTaHa. Kpuctasuibl
cuieHUTOB. Metozabl  auddy3ny, HOHHOTO 0OMeHa, WOHHOW WMIUVIAHTald B (OPMHPOBAHUH
BOJTHOBOZIHO-OTITUYECKUX 3JIEMEHTOB B /IMJIEKTPUUECKUX KPHUCTA//TMUeCKUX Marepuanax. TpeboBaHwus,
npeAbsBAsieMble K Ja3epHblM MarepuanaM. CBOMCTBa OCHOBHBIX Jla3epHbIX  MaTepHasioB:
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aTFOMOMTTPUEBOr0 TpaHara, Tra/vik-CKaHIWW-TaJOIMHUEBOr0 TpaHara, ajlOMUHAaTa WTTPUs, Kaluu-
HeuM-(ocdarHoro crekna. MaTtepuasbl, UCIIO/Ib3yeMble /11 MUHU-/1a3epOB.

3.5 TembI 1a00pPaTOPHBIX PadoOT
— OrmnpeieneHne 31eKTPOONTHYECKUX NTaPAMETPOB aHU30TPOITHBIX KPUCTAIIJIOB
— DJIeKTPOONTHYeCKast MOZY/ISILIUS ONTUYeCKOTrO U3/TyYeHUsI
— @a30Bbld CUMHXPOHM3M TIpU TeHepalMd BTOPOM TapMOHUKW JIa3epHOTO M3/Iy4YeHUs B
OZJHOOCHBIX KpHUCTaJI1ax
— WcenenoBanue onTHUECKUX CBOMCTB KPUCTA/UIOB HUOOATA JIUTHS

4 MeTtopnueckye MaTepHaJibl
Ins obecrieuenust mpoiiecca oOyueHHst W peIieHus 3a/au 00yuyeHUsl UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpEAeAIOIIMe TPOLeAypbl OLIEHWUBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (WIM) ONbITA [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. BBeseHue B He/JMHEHHYIO ONTHKY: YueOHOoe mocobue / [anmapoB C. M. - 2012. 41 c.
[SnekTponHsIii pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/2059, cBob6ogHbI#.
2. Onruueckoe marepuaioBesieHue: Yue6Hoe mocobue / Cumonosa I. B., Kuctenera M. T. -
2013. 148 c. [DnektpoHHbId pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/2992,
CBOOO/HBIM.

4.2. lonoHUTe/IbHAA IMTepaTypa

1. IManpapoB C.M., [langapoB B.M., Mangens A.E., bBypumoB H.U. ®ortopedpakTuBHbIE
3¢ deKkTr B 3/1EKTPOONTHUECKUX KpPHUCTaLIax: MOHorpadusi. desepasbHOe areHTCTBO MO 0Opa30BaHMIO,
ToMCKMi1 TOCyjapCTBEHHBIN YHUBEDPCUTET CHCTEM YIIpaB/eHHUsl U Pafii03/1eKTPoHUKU. - Tomck: TYCYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (Hamuuue B 6ubmioreke TYCYP - 62 3k3.)

2. ®ortopedpaktrBHbie 3(hGhEKTHI B 37IEKTPOONTHUYECKHUX KpPHCTallaxX : YdeOHoe mocobue /
[lanzpapoB B. M., Mangens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [3neKTpOHHbIN
pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1553, cBo60OAHBIH.

3. Axycruyeckue kpuctasabl: CnpaBoyHuk / A. A. BbaucraHoB [u gp.]; pea.. M. IL
[ITackonbckasi. - M.: Hayka, 1982. - 632 c.: un. - bubmuorp.: c. 589-632. (Hanuuue B 6ubioreke TYCYP
- 13K3.)

4. IanpapoB B. M. OcHOBBI (pu3nuecKoli ¥ KBaHTOBOWM ONTHUKU: yueOHOe Tocobue /i BY30B
/B. M. IllanznapoB; ®enepasbHOe areHTCTBO 10 06pa3oBaHuto, TOMCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
CUCTEM yIIpaBleHUs] U pajuo3/eKTpoHUKU. - Tomck: TYCYP, 2005. - 258 c. - ISBN 5-86889-228-3
(Hamuue B 6ubmoreke TYCYP - 30 3k3.)

5. Teliko TII. TI. TlpuknasHasi HenWHeWHas onTWKa: ydyeOHoe mocobwe / TI. TI. Teiiko;
denepanbHOE areHTCTBO 10 00Opa3oBaHMIO, TOMCKWII TOCYAAapCTBEHHBI YHUBEDCUTET CHUCTEM
yTpaB/ieHus1 U paauno3ieKTpoHuky, Kadeznpa snekrpoHHbix npubopos. - Tomck: TYCYP, 2007. - 109 c
(Hamuuue B 6ubmoreke TYCYP - 82 3k3.)

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieyeHHe

1. Marepuasnsl HeJIMHEMHOW ONTUKY U AMHAMHUUeCKOW ronorpapuu: MeTtoauueckye yKasaHUs K
ripakthueckum 3aHsaTusiM / [lIBapuman I. U., Kuctenera M. I. - 2012. 12 c. [Dy1eKTpOHHBIN pecypc] -
Pexxum gocryna: http://edu.tusur.ru/publications/1093, cBoG0AHBIH.

2. Marepuabl HeJTMHeHHOW ONTHUKY U JUHAMUYeCKo# ronorpadgun: Metouueckre yKa3aHus 10
camocrositesibHOM pabore / IIBapiman I. 1., KucreneBa M. T. - 2012. 19 c. [SnekTpoHHbIi pecypc] -
Pexxum foctyma: http://edu.tusur.ru/publications/1094, cBo6oaHBIIM.

3. DnekTpoonThyecKass MOZYJSALMS ONTHYECKOro W3/lyueHUs: MeTopuueckue ykasaHUs K
naboparopHoii pabote asisi crynseHToB HaripaeyieHust 200700.62 -«@®oToHUKa M onTouHpOpMaThKa» /
[lanpapo C. M., bypumoB H. W. - 2013. 17 c. [OnekrpoHHblli pecypc] - Pexxum poctyna:
http://edu.tusur.ru/publications/3499, cBob6oAHbIM.

4. WccnepmoBaHve  aHU30TPONMM — ONTUYECKUX CBOWCTB — KPUCTA/VIOB  HHODOATa  JUTHS:
Metoauueckoe mocobue K sabopaTopHoil pabore st CTy[eHTOB OakajaBpuaTa I0 HarpaBeHHIO
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11.03.04 — «DneKTpOHMKA U HaHO3/eKTpoHHKa» [Ipoduab: «KBaHTOBas U onTUYecKas: 3/1eKTPOHUKa» /
HaebiioB  B. H. - 2016. 13 c¢.  [OnektpoHHbii pecypc] - Pexum  pgocrtyna:
http://edu.tusur.ru/publications/5970, cBOGOHBIH.

5. OrmpeseneHue 371eKTPOONTUYECKHX [TapaMETPOB aHU30TPOITHBIX KPUCTa//IOB: MeToguueckue
yKa3aHWs K JlabopaTopHOW pabote pssi CTygeHTOB HampaieHuidt 210100.62 — DOneKTpoHWKa U
HaHOA/IeKTpOHUKa, 222900.62 — HaHOTexHO/JOrMM YW MUKpOCHMCTeMHass TexHuka / bypumo H. U.,
[MMangapos C. M. - 2014. 18 «c. [DOnektponHbiii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/3986, cBoO6oAHbIT.

6. @a30Bblii CUHXPOHWU3M TIpDU TeHepaliyd BTOPOM TapMOHUKM Jla3epDHOTO U3/yueHusi B
OZJHOOCHBIX KpUCTa/iax : MeTofnueckue yKaszaHus K sabopatopHoii pabore / [llanzapos C. M., Bopoaux
M. B. - 2012. 21 c. [DOnekrpoHHbii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/1893,
CBOOOHBIM.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMBbI
1. OOGpa3oBarenbHbIi TOPTa YHUBEPCUTETA
2. Bubnuoreka yHUBepcHUTETa
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