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

YuebOHbIi 11aH Habopa 2015 rozga

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 M cZjaya 5K3aMeHa / 3aueTa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 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 TIpe[CTaB/lieHHN O criocobax TMO/MydeHUss MaTepyuaioB 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  «Matepuanbl HenuHedHoW ontuku» (B1.B.JJB.13.1) otHocuTcs K Ooky 1
(BapuaTHBHas 4acTh).

[IpefmiecTByOlUMM  AUCLIAIIMHAMY,  (OPMUDYIOIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
C/leflylole UCLMILIMHBL: B3anMozeiicTBYe ONTHUECKOrO W3/yueHUsl C BelecTBoM, VHTerpanbHas
OMNTHKa, Marepuanbl MHTerpajbHOM ONTHMKH, Ontuueckas ¢usvka, ONTHYeckoe MaTepuaoBe/leHHe,
Xumus.

[TocneayrowymMy AUCLIMITIMHAMU SIBASIOTCS: KorepeHTHasi ontvka W rosorpadusi, HenvHelinas
OTTHKA.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tpouecc u3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[UM:

—  OIIK-3 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPO0/eM, BO3SHUKAOLIX
B xofie TpodeCcCUOHATbHOM [esTe/IbHOCTH, TIpUB/EKaTh [AJi1 WX pellleHus (U3MKO-MaTeMaThueCKUi
anrapar;

— TIK-3 cnoco6GHOCTBIO K TIPOBEIEHUI0 M3MEPEeHUM U WCC/IeJOBaHUs Pa3/IMUHBbIX 00BEKTOB I10
3a/IaHHON METOIHKE;

B pesynbrare n3yuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh [pynmel KpPUCTanIOB, MCIOMb3yeMBIX [ CO3[aHWsl TpeoOpa3oBaresieil Jila3epHOTo
V3yueHus, TapaMeTpUUeCKUX I'eHepaTOpOB CBeTa, ONTUYEeCKUX MOAYJSATOPOB, U MX CBOWCTBA; IPYIIIbI
KPUCTa/UIOB, UCIO/Nb3yeMbIX /15 (DOPMUPOBAHUSl J[IMHAMMUECKHX TIOJIOrpaMM 3a CYeT SBJIeHUS
(oTopedpakLyy; 3Tarbl TEXHOJOTMYECKHUX TPOLIeCCOB U 000pyj0BaHKe /i/is BhIPALMBAHUS ONTHUECKUX
KPUCTa/IZIOB M3 PACIUIaBOB U BBICOKOTEMIIEPATYPHBIX PaCTBOPOB; MeTOZbI TOC/IePOCTOBOI 00paboTku
BbIpall|eHHbIX KPUCTa/UIOB /1JIS1 TIOJIyYeHUs] MaTepuasloB C 3alaHHbIMU CBOMCTBaMH.

— ymerb ParMoHanbHO BBIOMpAaTh ONTHYECKHWE MaTepuasbl, WCIOIb3yeMble B HeJUHEHHON
OITHKe, 3/eKTPOONTHKEe, AMHaMUYeCKOW ronorpaduy, B 3aBUCUMOCTH OT TMpebsB/AseMbIX K HUM
TeXHUYeCKUX TpeOOBaHMI; PaljiOHaIbHO BEIOMPATh TIPOLIECCHI TIOC/IEPOCTOBOM 00pabOTKH KPUCTA/IOB, C
yUeTOM pe3y/bTaTOB BXOAHOTO KOHTPOJ/s TlapaeTpPOB BBIPAIlEHHOTO KpHCTanaa W TpeboBaHM K
V3roTaB/IMBaeMbIM H3 Hero 3/7eMeHTaM; OpraHuM30BaTh IPOLIeCC BXOJHOIO KOHTPOJIS I1apamMeTpOB
BBIpPAILlEHHOI'0 KpPUCTasjla U BbIXOJHOIO KOHTPOJISl TIapaMeTpOB ONTUUECKUX 3/71eMEHTOB U3rOTOB/IEHHBIX
Y3 Hero.

— Biajerp HaBblkamMu pa3pabOTKM MapILIPyTHOW KapThl TE€XHOJOTHUECKOTO TpoLjecca pocTa
KPUCTa/IJIOB Ha 3aTpaBKy M3 BBICOKOTEMIIEpAaTYypPHOIO pacTBOpa U paclljiaBa; HaBbIKAMU OpraHu3aliy
NIPOLIeCCOB  BXOJHOTO KOHTPOJ/ISI [apaMeTpPOB BBIPAILIEHHOIO KpUCTalja U BBIXOAHOTO KOHTPOJIS
rapaMeTpOB ONTHYECKUX /IEMEHTOB, U3TOTOBJIEHHBIX U3 HETO.

4. O0beM AMCLUIIIMHBI M BUABI YUe0HO# padoThI
OOmasi TPyAOeMKOCTb JUCLUMIUIMHBI cocTapisieT 4.0 3aueTHbIX eAWHHLILI M TIpe/CTaBjieHa B
Tabmne 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) 54 54
OdopmiieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 12 12
ITpopaboTKa JIeKIIMOHHOTO MaTepHasa 22 22
IToaroroBka K nmpakTUUeCKUM 3aHATUAM, CeMUHapam 20 20
Bcero (6e3 sk3ameHa) 108 108
IToaroToBka u c/1aua 5K3amMeHa / 3aueTa 36 36
OO0rmiast Tpy0eMKOCTh Yac 144 144
3aueTtHble Eavnnnbl TpygoeMkocTH 4.0 4.0
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 ~
T & | & | 5% Es
= $ ) e S @ GEJ =
= S z 5 S 2 > 5
Ne Ha3BaHus pa3zesnoB AUCLUTUIVHBI < 5 = 5 o @ =
= ¢ B 5 33 &%
K ] S
c 5§ g | mE &t
5, \=} =
= £ | A
O
1 |BBenenue. Knaccudukarms 2 4 0 8 14 OIlK-3
HeJIMHeWHbIX ONTUYeCKUX MaTepuaioB
2 |HenuHeliHble onTuueckye 3pQeKTsl 4 6 12 26 | OIIK-3, I1IK-3
3 | Cnoco0Obl CMHTe3a COeIMHEHUI OCHOBE 8 16 | OIIK-3, TIK-3
OKCHZIOB HUOOWSI, TaHTa/la U TUTaHa
4 | Kpucranibl ceMelicTBa 4 4 0 8 16 OI1K-3
tuTanundocdara kamuss KTP
®doTtopedpakTUBHbIE KPHUCTA/IIbI 4 4 12 24 | OIIK-3, IIK-3
6 | Marepuassl A/ reHepaLu 6 12 OIlK-3
KOTePeHTHOTO HU3/TyYeHus]
Ntoro 20 20 14 54 108
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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 pa3zesioB JaHHOW JUCLIMIIVHBI, [/ KOTOPBIX
Heo0XoAUMO u3ydyeHre 00eCIeunBatOLINX U

Ne HaumeHoBaHue JUCLUIVIMH o6ecreurBaeMbIX JUCIATIIAH

1 2 3 4 5 6

[TpepecTByrolye JUCLUATIIMHBI
1 |B3auMopencTBUe ONTUYECKOTO 4 N N
V3/TyueHUsI C Bell|eCTBOM
2 |HHTterpanbHas onTHKa + + +
3 | Marepuasnbl UHTerpajbHOW ONTUKU + + +
4 |OnTnueckas ¢pusrka + + +
5 |OnTuyeckoe MarepuasioBe/jeHye + + + +
6 | Xumus +
[Tocnepyroiye AUCLUTIIMHBL

1 |KorepeHTHasi onTHKa 1 rosorpadus + + +
2 |HenuHeiiHas onTuKa + + +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTcTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUVIMHBI, M BUJOB 3aHATHMI
TipeZicTaB/eHo B Tabsuiie 5.4
Tabmua 5. 4 — CooTBeTCTBUe KOMIETeHIM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
VICLIUTI/TUHBI

Buapbl 3aHaTHMA

DopMBI KOHTPOJIA
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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 S = DOpMBI KOHTPOJIS
paboTel S s g
=S a =
o o 2
= o
7 ceMecTp
1 Beenenue. IToaroroBka K 4 OIlK-3 Koncnekr
Knaccudukarms MpaKTU4Ye CKUM 3aHATUSM, camorioarorosky, Ompoc
HeJTMHeWHBIX ONMTUYEeCKUX |CeMUHapaM Ha 3aHATUSIX
MatepHasos ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
Wtoro
2 HenuHeliHble IToaroroBka K OIIK-3, |KoHcrekT
orTuyeckue 3pQeKTobl [IPaKTUYe CKUM 3aHATUSM, [TK-3 caMonoArorosku, Omnpoc
ceMHHapam Ha 3aHATUsAX, OTUeT 1o
ITpopaboTKa JIeKIJMOHHOTO 4 naboparopHoii pabore
Marepuasa
OdopMeHre OTUETOB T10 4
naboparopHbIM paboTam
Utoro 12
3 Crioco0ObI crHTe3a ITpopaboTKa JeKITMOHHOTO 4 |OIIK-3, |KoHcrekT
COeJUHEHUU OCHOBE Marepuasa [1K-3 CcaMonojroTosku, Ompoc
OKCH/IOB HHOOWSI, TaHTasa T T i ——— 4 Ha 6321HHTI/IHX, UOquT o
Y TUTaHa 71a60paTOpHBIM paGoTam JabopaTopHOU pabote
Ntoro
4 Kpucrasuibl cemelictBa |IlogroroBka OIIK-3 Koncnexr
TuTaHwiocdara Kanusi | IPaKTUUeCKUM 3aHITUSM, caMonoAroToBku, Ompoc
KTP ceMUHapam Ha 3aHATUIX
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasa
Ntoro
5 ®oropedpaKTHUBHEIE [ToaroroBka K OIIK-3, |KoHcnekr
KPHUCTaJlIbI MPaKTUYECKHUM 3aHSATUSIM, IK-3 CaMoToAroToBKH, Ompoc
ceMuHapaMm Ha 3aHaTUsIX, OTUeT 1o
nabopatopHoii pabore
[TpopaboTKa JeKIIMOHHOTO 4 paTOpHOU p
Marepuasa
OdopmeHue O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 12
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6 Marepuainsb! ajst IToaroroBka K 4 OIIK-3 Koncnekr
reHepaly KOTePEeHTHOI0 | [IPaKTAYeCKHUM 3aHATUSIM, caMoroAroToBku, Ompoc
W3/Ty4YeHUsI ceMHHapam Ha 3aHATUAX
[TpopaboTKa JeKIIMOHHOTO 2
Marepuasa
HToro 6
Wtoro 3a cemecTp 54
[ToaroroBka K 3K3ameHy / 36 OK3aMmeH
3ayery
Wtoro 90

10. KypcoBas pabora
He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBd€eMOCTH CTYAEHTOB

11.1. ban/jbHbBIE OLEHKH /ISl 3/IeMEHTOB KOHTPOJIS
Tabsuria 11.1 — BautbHbIe OLEHKH [I7Is 37IEMEHTOB KOHTPOJISI

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6ant 3a mepuof,
JleaTe/IbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
7 cemecCTp
BricTynnienuve (noknan) Ha 4 4 4 12
3aHATUU
KomrioneHT 2 2 2 6
CBOEBPEMEHHOCTH
Koncriekr 4 4 4 12
CaMOITOJrOTOBKU
Ornpoc Ha 3aHATUSAX 8 8 8 24
Ortuet 1o 1abopaTopHOA 8 8 16
pabote
WToro Mmakcumym 3a 18 26 26 70
Nepuo
JK3aMeH 30
Hapacraroiym utorom 18 44 70 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH O1reHka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI 6asioB Ha gary KT 4
Ot 60% 10 69% oT MakcuMasbHOM cyMMbI OansioB Ha fgaty KT 3
< 60% oT MakcUMasnbHOI cyMMbI 6annoB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXKAYHAPOAHYIO OL|eHKY TpefcTaB/ieH B Tabsuiie
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.
[DnexkTpoHHblii pecypc] - Pexum pgocryma: http://edu.tusur.ru/training/publications/2059., para
obparrenusi: 19.01.2017.
2. Ornrnueckoe marepuasoBefieHne: Yue6Hoe mocobue / Cumonosa I. B., KucteneBa M. I. -
2013. 148 c. [OnektpoHHbili pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/2992, nara
obpamenusi: 19.01.2017.

12.2. lono/siHuTe/IbHAA IUTeparypa

1. Ilanmapo C.M., IllanmapoB B.M., Mangens A.E., bypumor H.U. ®ortopedpakTuBHBIE
3¢ deKTrl B 3MEKTPOONTHUECKUX KpPHUCTaIax: MoHorpadus. desnepasbHOe areHTCTBO MO 0Opa30BaHMIO,
TomcKuii rocylapCTBeHHbIN YHUBEPCUTET CHUCTeM YyTIpaB/IeHUs] U Pain03/1eKTpoHUKH. - ToMck: TYCYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (Hamuuue B 6ubmoreke TYCYP - 39 3Kk3.)

2. ®dortopedpaktrBHbie 3(hGhEKTBI B 37EKTPOONTHYECKHUX KpPHCTallaX : YdeOHoe Tocobue /
[MangapoB B. M., Maugens A. E., Illangapo C. M., BypumoB H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1553, mara obpamenusi: 19.01.2017.

3. Axycruyeckue kpuctaiabl: CnpaBoyHuk / A. A. BaucraHoB [u gp.]; pea.. M. IL
[ITackonbeKast. - M.: Hayka, 1982. - 632 c.: wi. - bubmuorp.: c. 589-632. (Hamuuue B 6ubmioreke TYCYP
- 3 9K3.)

4. Ilanpapo B. M. OcHoBbI (pM3MUeCKOM M KBaHTOBOM ONTHUKH: yueOHOe rocobue st By30B
/B. M. IllanznapoB; ®enepasbHOe areHTCTBO 10 06pa3oBaHKio, TOMCKUI rOCyAapCTBeHHbI YHUBEPCUTET
CUCTeM yIIpaB/eHUs] U pafuo3eKTpoHuKU. - Tomck: TYCYP, 2005. - 258 c. - ISBN 5-86889-228-3
(Hamuuue B 6ubmoreke TYCYP - 24 5k3.)

5. Onruka: YuebHoe mocobue anas By3oB / I. C. JlaHgcOepr. - 6-e u3z., cTepeoTur. - M.:
dusmatut, 2006. - 848 c.: wn., Tabm. - [Ipegm. ykas.: c. 844-848. - ISBN 5-9221-0314-8. (Hamuuue B
oubmioreke TYCYP - 30 3k3.)

12.3 YuebHo-MeTOogMUeCKHE T0CO0HS

12.3.1. Obsa3arenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust

1. Marepuasbl HeJIMHEMHOM ONTUKU U AWMHaMUUeCKol rosiorpaduu: MeTtoaryeckue yKasaHUs 10
camocrositesibHOM pabore / IlIBapiman I. Y., KucreneBa M. T. - 2012. 19 c. [DnekTpoHHbIi pecypc] -
Pexxum poctymna: http://edu.tusur.ru/publications/1094, nata obpamjenus: 19.01.2017.

2. Marepuanbl He/IMHEHHOW ONTHUKU W IMHaMUYeCcKoW rojsorpaguu: MeTtoauueckue yKasaHusi K
npakTuueckuM 3aHsATusM / [lIBapuman I. U., Kuctenea M. I'. - 2012. 12 c. [DnekTpoHHBIM pecypc] -
Pexxum moctyma: http://edu.tusur.ru/publications/1093, nata obpaijenus: 19.01.2017.

3. MWccnemoBaHue 3/1eKTPOONTUUECKOTO 3(deKTa B HeJMHEHHBIX ONTUUeCKUX KPUCTa/ulax Ha
6a3e unTepdepomerpa Maxa-LleHepa: MeTouueckre yKa3aH!s K J1abopaTopHOI paboTe /i/isi CTyIeHTOB
HarnpassieHusi 200700.62 -«PoTtoHuka 1 onTouHpopmaTrka» / beiko B. U., MensHuk K. I1. - 2013. 18 c.
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[DnekTponHsIii pecypc] - Pexkxum pgoctyma: http://edu.tusur.ru/publications/3496, mata obGparreHust:
19.01.2017.

4. UVccnenoBaHue reHeparji BTOPOUM TapMOHUKM B KPUCTa/UIaX HUOOATa mutusi: MeTomuueckue
yKa3zaHusi K naboparopHoii pabore / Illep6una B. B., Ilangapo C. M. - 2012. 16 c. [OneKTpoHHbII
pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/1067, nara obparrenus: 19.01.2017.

5. HWccnemoBaHuve aHM30TPONMM  ONTUYECKUWX CBOMCTB  KDUCTA/NIOB HHOOara  JIUTHS:
Metoauueckoe mocobuwe K JabopaTopHOM paboTe i CTy/eHTOB OakajaBpuaTa I10 HarpaBIeHUIO
11.03.04 — «DneKkTpoHMKa W HaHO3JeKTpoHUKa» [Ipoduib: «KBaHTOBasi U onTUYecKasl 3/IeKTPOHUKa» /
HOaBeimoB  B. H. - 2016. 13 ¢ [DOnekrtpoHHbli  pecypc] - Pexum  pgoctyma:
http://edu.tusur.ru/publications/5970, nata obparierus: 19.01.2017.

6. OmnpezeneHye 51eKTPOONTUUYECKUX NTapaMeTPOB aHMW30TPOIIHBIX KPUCTa/IIOB: MeToauueckre

yKazaHus K JiabopaTopHoii paborte Ay cTygeHToB HampaBiaeHud 210100.62 — 3OneKTpoHWKa U
HaHOYJIeKTpoHUKa, 222900.62 — HaHoTexHO/MOrMM U MHUKPOCHUCTeMHass TexHuka / bypumos H. WU,
[Manpmapoe C. M. - 2014. 18 «c. [OnekrtpoHHbli pecypc] - Pexum pgocryna:

http://edu.tusur.ru/publications/3986, nara obparenus: 19.01.2017.

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

YueOHO-MeTOANUECKHEe MaTepHaslbl [jisi CAMOCTOSTEe/IbHOM U ayJUTOPHOM pabOoThl 00yUaroIMXCs
Y3 YKC/jia WHBAIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylHIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTIO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpedyemoe
porpaMMHoe obecrieyeHHe

1. OO6pa3oBarenbHbIi TOPTa YHUBEPCUTETA

2. Bubnuoreka yHUBepCHUTETa

13. MarepHaibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHaTbHO-TEXHHUECKOMY 00eCIedeHHI0 AU CLUTITHHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbBIX 3aHATHI
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THUIIA, FPYMIOBBIX U WUHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eTr0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTalluyd MCTIONb3yeTcss yueOHasi ayfuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOUM U CTaHjapTHOU yueOHoM Mebenbto. VimeroTcs
HarvIsiZiHbIe TIOCOOUs B BHU/le TIpe3eHTal[|i 10 JIeKIIMOHHBIM pa3/iesiaM AUCLIMTUIMHBI, JeMOHCTPAIJMOHHBIX
T/1aKaToB, IePeHOCHBIX MAaKeTOB /151 IEMOHCTPALIUM Ha JIEKLUSX.

13.1.2. MarepuanbHO-TeXHHUYECKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
[nist mpoBefieHUs] TIPAaKTUUECKUX 3aHSATUM, TPYIIOBBIX M WHAWBUYa/JbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEKYTOUHOMN aTTeCTallud MCTob3yeTcs yueOHas ayJuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/IsiZiHbIe I0COOUs B BU/e Tpe3eHTal|i, pa3iaTOuHOro U CIIPaBOUHOT0 MaTrepuaria.

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Onsi  mpoBefeHusi  /1abOpaTOpPHBIX — 3aHATHM — MCIIOMb3yeTcss — y4ueOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/IbHAsE Jlabopatopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obnacte, . ToMCK,
Bepumnuna ymuia, A. 74, 1 stax, ayg. 111. CocraB obopymoBaHusi: YuebHasi mebesb; CTosbI
ontuueckre (900x1800 mm) - 2 wrt., Jlazepel Ge-Ne 1-20 mBt (633 HM); KoMIJIeKTbI ONTUUYECKUX U
OITO-MeXaHUUeCKUX KOMIIOHeHTOB; /JIByxkaHanbHbIM wudpoBoit ocuwiiorpad Tektronix TDS-
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2012C,100 MHz, 2 Gs/s; BonstmeTpnl yHuBepcanbHble Fluke 8845 6-1/2, Gwinstek GDM-78261, B 7-
40/1; CenektvBHBIM HaHOBO/ILTMeTP Unipan 232B; ABTOMAaTH3UpOBaHHbI U3MepUTe/bHbIA CTeH[ Ha
OCHOBe MOHOXpomaropa M/IP-23.

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe obecrieueHue /jisi CaMoCTOSITe/IbHOH PadoThI
st camocTosATe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHasgs 1o agpecy 634050, r. Tomck, yn. Bepuwmnuna, 47, 5 stax, aya. 511. Cocras
obopyoBaHus: yuebHasi Mebeib; KOMITbIoTephI Kinacca He Hke IIDBM INTEL Celeron D336 1.5I'T. -
16 wr.; xommbroTepbl mogkmoueHbl K ceth UHTEPHET u obecrieunBaroT [OCTYN B 3/1eKTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/ibHO-TeEXHHYECKOe o0ecnedyeHre JUCIMITIMHBI /i/IsA JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIUIMHBI ujamu ¢ OB3 oCylecTBIsSe€TCS C UCIMIOB30BaHUEM CPeJICTB 00yJyeHust
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpy oOy4yeHUM CTyAE€HTOB C HapPyLIeHUsIMH CJIyXa TIPeAyCMOTPEHO HCIOIb30BaHHUe
3BYKOYCH/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYIMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaul yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/IbHOM CHCTeMbl OOyUeHHWsl [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CHCTeMbl. YueOHasi ayAMTOPHs, B KOTOPOM 0O0y4arOTCs CTYZeHThbl C HapylleHHeM ciiyxa, obopymoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ayJJMOTeXHUKOW, BUAEOTEeXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/IbTUMEeIUNHOMN
CUCTEMOM.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy TOMOLLY BU/je0yBeTnunTesiel /sl yla/leHHOTO TTPOCMOTpa.

[Tpu oOyuyeHHH CTYIEHTOB ¢ HApyLIeHHUSIMH OMOPHO-JBUraTe/IbHOrO ammapara HCTOIb3yHTCsS
a/bTepHAaTHMBHbIE YCTPOWMCTBA BBOJA WUH(OpPMALMM U [pyrMe TeXHUYeCcKUe CpeJCTBa IpueMa/repefauu
yueOHOM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYIE€HTOB C HapyLIeHWSMUA OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PEeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCIOJIb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpu TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K pabodeil iporpaMMe.

14.2 Tpe6oBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHBIMH BO3MO)KHOCTAMH
310pOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI [OTIOJTHUTE/bHbIe OlLleHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6smna 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /ISl CTYIEHTOB C HHBA/IMAHOCTHIO

KaTel"OpI/II/I CTyA€HTOB

Bu/ibl IOTIO/THATE/TBHBIX OL[@HOUHBIX
CpeJiCTB

®DopMbI KOHTPOJISI ¥ OLIEHKH
pe3y/bTaTtoB 00yueHust

C HapyLieHusIMu
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHusIMuU
3peHust

CobecesjoBaHue TI0 BOTIPOCAM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapylieHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnmapara

PellieHue JUCTaHL[MOHHBIX TE@CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThl, BOMIPOCHI K
3aueTy

[TpenmyI1ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU

C orpaHvyeHUsIMU T10
o01eMe I UHCKUM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
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ITOKAd3daHHUAM

KOHTPOJIbHEBIE pa6OTbI, YCTHBIE OTBETBI

oOyuarolierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH 10 OLIeHOYHBIM CPe/ICTBaM /sl JIMI] C OrPaHUYe€HHbIMH
BO3MO)XXHOCTSIMH 310POBbSI

Ons crygentoB ¢ OB3 mnpeaycmarpuBaeTcsl [AOCTyNHas ¢opMa TMpeJoCTaBleHusl 3aJaHuid
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B MeyaTHOU (hopme;

- B MeyaTHOM (hopme C yBe/TMUeHHBIM LIPUPTOM;

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUAHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMPOCHI. [/ TaKUX CTy[EeHTOB IpefyCMaTpUBaeTCs JOCTynHasi (opma MpefocTaB/ieHUss OTBETOB Ha

3aJdHus, 4 UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEDE;

- HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;

- TIpe/ICTaB/IeHHe OTBETOB YCTHO.

TTporiesiypa OIleHMBaHUSI Pe3y/ILTAaTOB OOy4YeHHss WHBAIUAOB 10 JUCI[UIIMHE TPeJyCMaTpUBaeT
npeocTaBieHre nHGopMmalyi B popmax, afanTUPOBAHHBIX K OTPAHHUEHHSIM UX 3710POBbsI U BOCTIPUSTHS

vHdopMaIuu:

Jins U1y ¢ HapylIeHUsIMM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B IleyaTHOW (hopMe yBeIMYeHHBbIM LIPUPTOM.

Jins uIy ¢ HapyHIeHUsIMM cJIyXa:

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (opme.

Jins ury ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmapara:

- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B revatHo (opme.

I[Tpu Heo6xoAUMOCTH AJ1s1 00yUarOIIMXCsl C MHBAaTMAHOCTBIO MPOLie/lypa OLieHHWBaHUs pe3y/bTaToB
00yueHHsT MOYKEeT TIPOBOJUTHCS] B HECKOJIBKO 3TarloB.
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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 2015 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

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

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

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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JIeKLIUY;
* [IpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
paborta;

* IlogroroBka u craua
5K3aMeHa / 3a4eTa;

JIeKLINY;

* TIpakTHUueckue
3aHATHUS;

* JlabopaTopHbIe
3aHATHUS;

* Jlexuuwy;

* (CamocrosiTesibHast
pabora;

* [loaroroBka v ciaua
5K3aMeHa / 3aueTa;

3aHATHS;
e (CamocTosiTe/bHasa
pabora;

Wcnons3yemsble
cpeAcTBa
OLleHVBaHUs

* Otyet no
nabopatopHoii pabore;

* Oripoc Ha 3aHATHUSIX;

* Brictynnenue (JoK1az
) Ha 3aHSTUY;

* KoHcnekT

* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (fok1az
) Ha 3aHSTHY;

* KoHCrekT

* Otyet no
nabopatopHoii paboTe;

* Brictynnenue (goknazn
) 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
JIeKLIUY;

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka u cfiaua
JK3ameHa / 3a4eTa;

* NHTepakTuBHbIE
TIpaKTUYeCKUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHast
pabora;

* TloAroToBKa U c/iaua
JK3ameHa / 3a4eTa;

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

* CamocTodTenbHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* Ortyet no
nabopatopHoii pabore;
* Ormpoc Ha 3aHATHSX;
e OK3aMe€H;

* Ortuer 1o
nabopatopHoii pabore;
* Omnpoc Ha 3aHATUSAX;
* DK3aMeH;

¢ Ortuet 110
nabopatopHoii pabore;
* 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. Obsi3aTesibHBIE yUeOHO-MeToAHYeCKHe T0Co0us

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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