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
OnrTnueckoe marepuaioBejeHle

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: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 48 48 4acoB
3 JlabopartopHbie paboThbI 18 18 YyacoB
4 | KypcoBasi paboTta (TIpOeKT) 18 18 YyacoB
5 Bcero ayiuTOpHBIX 3aHATUM 120 120 4acoB
6 VI3 HUX B UHTepaKTUBHOU (hopme 40 40 4yacoB
7 CamocTosiTesibHast paboTa 96 96 4yacoB
8 Bcero (6e3 3x3ameHa) 216 216 YyacoB
9 ITogroroBka M cZjadya sK3aMeHa 36 36 YyacoB
10 | OG6mas Tpys0eMKOCTh 252 252 4acoB

7.0 7.0 3.E

OK3aMeH: 5 ceMecCTp
Kypcosas pabora (1poekr): 5 cemecTp
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Paccmorpena u o00peHa Ha 3aceaHuM Kadeaps
mporokon Ne 51 or« 1 » 7 2016 r

Tomck 2017
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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:

Houent kad. KYIP 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
[TpuobpereHre 3HaHUNA O (UBMKO-XUMHUUYECKHX CBOMCTBaX ONTUUECKUX  MaTepuasoB,
(hopmMHpoBaHUe y CTYAEHTOB TIpeZCTaBIeHHsI 00 OCHOBHBIX THIIaX ONTHYECKUX MaTepPHajioB Ha OCHOBe
H3yueHHs 0COOEHHOCTeN CTPYKTYPhl ONTUUECKUX CTEKOJ U KPUCTAJIIOB.

1.2. 3agauy JUCIMIITAHBI
—  HAy4yuTb OPHEHTHPOBATbCS B MHOT0OOpa3ny ONTUUeCKHUX MaTepPUasioB U UX CBOMCTB;
—  OOBSICHUTDb TIPUPOAY CITEeLU(PUKU pPa3HBIX ONTUUYECKHUX MaTepPHUasioB;
—  [iaThb TIpe/iCTaB/ieHHe 0 (PU3MKO-XUMUUeCKUX TIPUHIUTAaX pa3paboTKu KPUCTAJIIOB U CTEKOJT

2. Mecto puciMiuidHbl B cTpyKrype OITIOII
HOucuuruiHa «OnTuyeckoe MatepuanoBeieHre» (b1.5.17) otHocuTcs K 610Ky 1 (6a30Basi uacTh).
[IpealieCTByOIIMMUA ~ AUCLUIVIMHAMY,  (OPMUDYIOIIMMM  Haua/ibHble  3HAHUS, SIB/SIOTCS
c/ieayrolye AUCHUIIIMHBL OnTruueckasi pusmMka.
[TocnepyolMMU  JUCLUMTIIMHAMHA ~ SIBISIFOTCS:  B3auMofelicTBUe ONTUUECKOrO U3/ydeHUsl C
BellleCTBOM, KorepeHTHasi ONTHMKa W rosiorpadusi, Marepuasnbl WHTerpajbHON ONTHKYU, Matepuasbl
He/IMHeNHOH onTuKY, HemHeliHas onTuka.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

[Tporecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLUI:

—  OIIK-3 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYILHOCTh Mpo0sieM, BO3HUKAIOIIUX
B XOfle TpOo(eCCHOHATBLHOW JleATe/IbHOCTH, TpUBJEKaTh [/ UX pelleHUs (PU3MKO-MareMaThyeCcKUi
arrapar;

— TIK-4 ciocoOHOCTBIO K HajaJKe, HaCTPOMKe, FOCTUPOBKE U OTBITHOM MPOBEPKe MPUOOPOB U
CUCTEM;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh OCHOBBI ONTHYECKOIO0 MarepuhajoBe/leHHs, NPOLeCChl B3aUMOZJENCTBUS U3My4YeHUs C
BellleCTBOM, OCHOBHble (M3MKO- XMMHUYeCKHMe MOfeIM M CBOWCTBA KPUCTA/UIMYECKUX ONTUUYeCKUX
MaTepuasioB U ONTUYECKOTO CTeKIa; MeToAbl 00pabOTKM 3KCIepUMeHTa/lbHbIX JaHHBIX U pacuera
rlapamMeTpOB ONTHYECKHX MaTepua/ioB Ha OCHOBE pe3y/IbTaToB KCIIePUMeHTa; MPUOOPLI, UCTI0/Ib3yeMble B
00/1aCTH ONTHYECKOTO MaTepraioBe/leHHS

— yMeTb CTPOMUTb MpOCTedlIMe (GU3MYeCKHMe M MaTeMaTUYeCcKue MOJend IpOLiecCoB
B3aMMO/IEMICTBUSI W3/TyUYeHHs. C BeIeCTBOM, OCYIIeCTB/IATh palMOHANbHBIA BBIOOp MaTepuanoB [jist
W3rOTOBJIEHUs] U3[e/uil 1npubopocTpoeHUsi M OOOCHOBBIBaTh €r0 KaK C TeXHUUeCKOW, TaKk U C
5KOHOMMWUYECKOW TOYeK 3peHMs; MPOBOJUTb WCIBITAHWS [0 ONpEeZeJIeHUI0 OINTHYeCKUX CBOMCTB
ONTUYEeCKUX MarepuasioB; MCIIOAb30BaTh JaHHble 00 ONTHYeCKHWX Marepuanax [Jisi MPOTrHO3UPOBaHMs
ONTUYECKUX W (PU3MKO- XUMUUECKMX CBOMCTB HOBBIX MaTepuasioB (DOTOHWKH; BBIOMPATH ONMTHMAJIbHbIN
MeToZ;, 00pabOTKM 3KCrepyMeHTabHBIX [aHHbIX U TPUMEHSTh MeTOoAbl aHaau3a U 00paboTku
JKCIIepUMeHTalbHbIX [aHHBIX /JI1 pacyeTa IapaMeTpOB U TOCTPOEHMs MaTeMaTH4eCKUX Mogesen
ONTUYEeCKUX MaTeprasioB; 3KCITyaTUpoBaTb HOBOe 0OOpylOBaHWe, TNPOBOJUTH HaaajKy, HaCTpOMKY,
IOCTUPOBKY U OTILITHYIO TTPOBEPKY TPHOOPOB M CHUCTEM.

— BJIAJleTh HaBblKaMHM pacyeTa OCHOBHBLIX I1apaMeTpOB OITUYeCKUX MaTepuhasioB, HaBbIKaMU
paboThl ¢ yueOHOM 1 CITPABOYHOMN JTUTEPATypoM M 6a3aMM JaHHBIX TTPU BEIOOpE ONTHUYECKUX MaTepPHaJIoB,;
OCHOBHBIMH TIpMeMaMH 00pabOTKM ¥ TIpeJCTaBleHUs] JKCIIepUMEHTA/NbHbIX [JaHHBIX; MeTOJAMHU
NIPOBe/IeHUs] HAaCTPOMKY, FOCTUPOBKM M OIBITHOM MPOBEPKU NMPUOOPOB U CHUCTEM 3SKCTIepUMEeHTaIbHbIX
M3MepeHUH ONTHYeCKUX BeJIMUMH 1 CCIe0BAHUS Pa3/IMUHBIX 00bEKTOB 110 33/JaHHOU MEeTOAUKe

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPyA0EMKOCTh JUCLIMIUIMHBI CocTaB/sseT 7.0 3aueTHbIX eJWUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM eATebHOCTH Bcero uacos CemecTpsl
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5 cemecTp

AynutopHblie 3aHATHSA (BCEro) 120 120
Jlekuym 36 36
[IpakTrueckue 3aHATHS 48 48
JIabopatopHble pabOThbI 18 18
KypcoBast pabota (1ipoekr) 18 18
VI3 HUX B MHTepaKTUBHOU (hopme 40 40
CamocrosiTenbHasi pabota (Bcero) 96 96
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 18 18
ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 28 28
[ToaroToBka K nmpakTUUeCKUM 3aHATUSAM, CEMUHapam 50 50
Bcero (6e3 3k3ameHa) 216 216
[ToaroroBka 1 craua sK3aMeHa 36 36
OO111as1 TPYJ0EMKOCTh U 252 252
3aueTHble EqyHULIBI 7.0 7.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl JUCHUIIMHBI U BU/IbI 3aHATHI

Pa3sziesnbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIPUBEZeHbI B Tabwviie 5.1.

Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHSATHH

x = £
S = 8
= 8 = | - o
) 2 o 3 g2 s
s | ¢ | ¥ | | & g8 g%
5
Ha3BaHus pasziesnioB JUCLUATIIMHEI 2 5 i :':; g g cz § %
= | & g | E | § g2 &%
= = € 2 28 s 3
i 08 ¢ =2 = &
SR
O
5 cemecTp
1 Knaccudukaiiysi onTuue CKUux 4 2 0 4 18 10 |OIIK-3, [IK-
MarepuasioB 4
2 ITpoxoxeHre ONTUYeCKOro 4 10 0 14 28 |OIIK-3, I1IK-
W3/TyUeHUs yepes OINThYeCKHe 4
Marepuasbl
3 Kpucramiiueckoe COCTOSTHUE 6 6 4 14 30 |OIIK-3, IIK-
BellleCTBa 4
4 HenvHeiiHble ONITUYECKHE 6 8 0 14 28 | OIIK-3, ITK-
KPUCTaJI/IBI 4
5 OnTHyeckoe GecliBeTHOE 6 8 6 18 38 |OIIK-3, ITK-
HeopraHuuyeckoe CTeKJI0 4
6 Opranunyeckoe CTeKJ/10 2 2 0 4 8 |OIIK-3, IIK-
4
7 Cteksa ¢ 0coObIMU CBOHCTBAMU 4 6 8 18 36 |OIIK-3, I1K-
4
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8 CoBpeMeHHbIe TeH/IeHLIUM Pa3BUTHS 4 6 0 10 20 |OIIK-3, TIK-
ONTHUYECKUX MaTepuaioB 4
Wtoro 3a cemecTp 36 48 18 96 18 216
Wtoro 36 48 18 96 18 216
5.2. Copep)kaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIeKIUAM)
Copiep>kaHye pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpyBeieHo B Tabnuie 5.2.
Tabsura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)
v L =
= a4 =
S &3
CopeprkaHyve pas/iesioB JUCLIAILIVHBI 10 = > T
HasBaHus pasjenos ACP pasa AHEH - o &
JIEKLISIM 2 s o
S8 g =
=Y o g
= S
5 cemecTtp
1 Knaccudukanys ontTruueCcKux Knaccudukanys ontruueckux 4 OIIK-3,
MarepHasioB Marepuasnos. Posib ontuyeckux [TIK-4
MaTepurasioB IPU UCI0/Ib30BaHUU
ONTHUYECKUX U roiorpadrueckux
MeTOZI0B B 3a/layax pacrio3HaBaHUs
o0Opas3oB.
Ntoro 4
2 ITpoxoxeHre ONThUeCKOro [IpoxoxxaeHre onTHUYeCKOro U3nyueHust 4 OIIK-3,
W3/IyUYeHUs yepes ONThYeCcKue yepe3 KpucTaibl. OTITUUeCKre SBIEHUS IK-4
MaTepuarbl B KpucTaiax. [Iporeccel oTpakeHus,
TIOIVIOLLeHUS Y TIPeJIOMJIeHHs] CBeTa.
OnTuueckue MOCTOSIHHBIE.
Nroro 4
3 Kpucranmvueckoe coCTosiHUe IIprvpopHble U CUHTeTUYeCKHe OIIK-3,
BelljecTsa KPUCTaJI/Ibl, UX CTPYKTypa. TUIel [TIK-4
KpUCTa//INYeCcKuX perieTok. [lapameTpsl
KpHUCTa/yinyeckoi pereTku. [JedekTol
KpUCTa/yInyecKoy pereTku. Kpucramibl
JIA37IeKTPUKY Y TIOJyIPOBOAHUKU. Mx
(r3nuecKue 1 ONTHYECKHEe CBOMCTBA.
Nroro 6
4 HenuHelHbIe ONITUYECKUE CerHeTtos/ieKTprUeCKue, 6 OI1IK-3,
KPUCTaJI/IBI [be303/IeKTPUCKHUe, IIUPO3IeKTPUUeCKUe [TIK-4
KpucTanibl. KnKue KpUCTaIb.
[IpumeHeHNe HeTMHEHWHBIX ONTUYECKHUX
KPHUCTaJ/JIOB B YCTPOMCTBaX
OITO3/IEKTPOHHKH.
Nroro
5 Onituyeckoe GecliBeTHOe CoipbeBoii cocTaB cTeksa. [Ipor3BoacTBO OIlK-3,
HeopraHuuyeckoe CTeKJI0 ONTUUYeCKOro creksia. Hopmupyemsblie [TIK-4
TI0Ka3are/iy KaueCTBa CTeK/a.
Xpomaruueckue abeppanyy U ux
ycTpaHeHue. Pr3nKo-MexaHUuecKue 1
TepMHUYeCKHe CBOUCTBA.
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HToro 6

6 Opranuyeckoe CTeKJ/10 Opranuueckoe cTeksio. OCHOBHbIe 2 OIIK-3,
cBoiicTBa. TexHOJIOTHS MTOTyUeHre I1K-4
OpraHuy4eckoro creksa. [Ipyumenenue.
Ntoro 2

7 Crek/a ¢ 0COOBIMU CBOHCTBaMH [IBeTHOE OnITHUECKOE CTEeK/I0. IIpuunHEbI 4 OIIK-3,
TI0SIBJIEHUSI OKPACKHU CTeKOJI. [TIK-4

O603HaueHUsI [IBETHOTO ONTHYECKOTO
cTeksia. POTOXPOMHBIE CTeKJIa.
OcHoBHbIe TapaMeTpbl (POTOXPOMHBIX
MarepuasoB. IHppakpacHoe
OeCKHC/I0pOZIHOE CTEKIIO.

Nroro
8 CoBpeMeHHbIe TeHjeHLIMM pa3BuTHsl | COBpeMeHHbIe TeHJEeHLIUU Pa3BUTUS 4 OIlK-3,
OINTUYECKUX MaTepuasioB ONTHUYeCKUX MarepuassioB. POTOHHbIE [1K-4

KpuCTasbl. Marepuraisl C
OTpHLiaTeIbHBIM TI0Ka3aTesiemMm
npesiomsieHus. [10MPYHKLMOHATBHOCTD,
MMHUATIOpU3aLys ONTHYeCKUX
5/1IeMEHTOB, 00be/JUHEHNE 1 CMellleH e
TOHATUN «ONTUYECKUI MaTepuam» u
«ONTUYECKUU 7IEMEHT».
HanoctpykTypupoBaHue.
HaHOKDUCTa/UINYeCKre MaTepuaslbl.

Ntoro 4

Wtoro 3a cemecTp 36

5.3. Pa3jenbl AUCHUIUITMHBI U MEX/UCIHUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaIUMH (TP eAbLyLMMH)
4 o0ecrieurBaeMbIMH (MOC/IEAYIOLUMH) AUCHMIUTMHAMHA
Paszienbl JUCLMTUIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3U C 00eCreunBaroiuMu (TIpeAbIAyLMMA) U
obecreurBaeMbIMH (TIOC/IEYIOLIMMI) AUCLUTTMHAMHU TIPe/ICTaB/IeHbl B Tabuie 5.3.
Tabnuiia 5.3 - Pa3genb! AUCLHUATITMHBI M MEXKIUCIUIUIMHAPHBIE CBSI3U

Ne pa3ze/ioB JaHHOW JUCLIUITIMHBI, /A/1s1 KOTOPbIX HEOOX0AUMO
HarMeHOBaHMe JHCLIATIIAH usyueHue obecrieurBaroLX U obecreunBaeMblX JUCLUIIMH

1 2 3 4 5 6 7 8

[TpeniecTBytoLMe AACLUTIIUHBI

1 Onrtnueckast ¢pusrka + + +

[Mocneaytoliyie AUCLUATIIMHBI

1 B3aumo/ielicTBUe ONTHUYEeCKOTO

+ + + +
W3/TyueHusi C BellleCTBOM
2 KorepeHTHasi OITUKA U + + 4
rosiorpacus
3 Marepuasibl UHTeTrpaJbHOM N N N
OTTHKH
4 MarepuaJibl HeJIMHEWHOU N N N
OTTHKH
5 HenvHeliHas onTyka + + +
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (DOPMUPYeMbIX NPU U3yUeHUHW [UCLIAIUIMHBL, U BUJOB 3aHATUN
npe/icTaB/ieHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTCTBHE KOMIIETeHLMH W BUJIOB 3aHSTHM, (QOPMHUDYeMbIX TpU HU3yueHUU
TUCLATITUHEI
Busbl 3aHaTHIA
~~
[ 4]
= =
2 = 5 o
E o) o
= = o o S
= s k% = (=8
=l * a — oS
= A 5
3} § w o E T d
= =3 S z 5 3 OPMBbI KOHTPOJIS
E g 3 =5 ‘2 5
z < < S = =
S = o = &
R N @ o S
B o =2 =
X (@) o o
) te) o =
=) = = E
2 O
OI1K-3 + + + + + KontposnbHas pabora,
KoHcriekt
CaMOTIOAITOTOBKH,
CobecenoBanue, OTueT
1o 1abopaTopHOM
pabote, Omnpoc Ha
3aHATHUAX, 3allnTa
KYPCOBBIX TTPOEKTOB
(pabort), BeicTyruieHue
(moksag) Ha 3aHATHH,
OTyeT 10 KypCcoOBOH
paborte, Tect
[1K-4 + + + Koncriekr
CaMoIoAroToBKU, OTUeT
1o 1abopaTopHO
pabote, Ompoc Ha
3aHATUSIX, TecT

6. IHTepaKkTHBHbIE MeTOABI ¥ (OPMBbI OpPraHU3aI[UH 00yUeHH s
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpY pa3HbIX (OpMax 3aHATUH B uyacaxX TMPHUBEJEHbI B
Tabmumie 6.1
Tabsuiia 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHus TIPY Pa3HbIX hopMax 3aHATHH B yacax

NHTtepakT
WHTepakTHBHbIE NHrepakTrBHbBIE
MeTobl VIBHbIE Bcero
TIpaKTUYeCKHe 3aHSATUsS | JlabopaTopHbIe 3aHATHS
JeKLUU
5 cemecTp
Mos3roBoii lTypm 4 2 4 10
[Ipe3eHTanmu c 2 2 2 6
WCII0/Ib30BaHVeM
pasfaTouHbIX
MaTepuasoB C
obcyxIeHreM
WccnenoBarenbCckui 4 2 2 8
MeTo[
Pabora B KoMaH e 2 4 6
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Pellienne cuTyarjuoOHHbIX 4 2 6
3ajau
[TorCKOBBINM MeTOZ, 4 4
Wtoro 3a cemecTp: 20 10 10 40
Utoro 20 10 10 40
7. JIaboparopHbie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT nprBezieHO B Tabnuiie 7.1.
Tabsura 7. 1 — HaumeHoBaHHe 1ab0paTOPHBIX paboT
o ¢ =
B L
o = =
S o
6 6 S 5 2 &
Haspanwust paszenos HavmeHnoBanue 1abopaTropHbIX paboT g S
=
S =
2 g
= S
5 cemecTp
3 Kpucranivueckoe COCTOsIHUE UccnenoBanue geheKToOB B KpUCTA/IIaX OIlK-3,
Bell[eCTBa HToro 4 IK-4
5 OnTuyeckoe GeciiBeTHOE N3mepeHue nokasaresis mpeioM/IeHHS 6 OIlK-3,
HeopraHuuyeckoe CTeKJI0 OITUYECKOI0 CTeK/Ia [1K-4
pedpakTOMeTpHUYECKUM METOZOM
Ntoro
7 Ctek/a c 0COOBIMHM CBOHCTBAMH N3mepenue ko3 duiiieHTa MporycKaHust 4 OI1K-3,
LIBETHOI'O OIITUYECKOI'0 CTeK/ia IK-4
WccnenoBaHne KUHETHUECKHUX CBOMCTB 4
(hOTOXPOMHBIX CTEKOJI
Nroro 8
Wroro 3a cemecTp 18
8. [TpakTHueckue 3aHATHS (CeMHUHAPHI)
HanmMeHoBaHMe MpaKTHUeCKUX 3aHATHH (CeMHUHApOB) MpUBeeHo B Tabsuie 8.1.
Tabnuiia 8. 1 — HaumeHoBaHHe MPaKTUYeCKUX 3aHSATHI (CeMHUHAPOB)
V) L =
E 4 =
g S =
HanmMeHoBaHUe MpaKTUue CKUX 3aHSATUN § > O
HasBanws paszenoB g~ =y
(cemnHapoB) s g g
S8
= 53
- g ~
5 cemecTtp
1 Knaccudukaiiysi ontuieCcKux [Tocewjenue My3es ONTUKU: 2 OIIK-3
MaTepuaioB HMHTepaKTUBHasi 0bpa3oBaTe/ibHast
skcno3unus CIToIY
NTMO(http://www.optimus.edu.ru/ru)
Ntoro 2
2 IIpoxoxJeHre ONTUYeCKOro [Tpoueccel oTpakeHus, MOIVIOLEHUS U 6 OIlK-3

W3/ly4eHUs yepe3 ONThYe CKUe
MaTepuasbl

rpejiomsieHus1 ceeta. Onruueckue
MaTrepuasbl TIOCTOSTHHbIE.
PacripocTpaHeHre cBeTa BHEOAHOPOJHOM
cpezie. OPdeKT roIHOr0 BHYTPEHHETo
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OTpa)keHHs KaK UaCTHbIN C/lydaid 3aKoHa
TIpeJIOMJ/IEHUS].

ITonspusatusa ceeta. @opmysibl DpeHerts.
3akoH bprocrepa.

Htoro

10

3 KpucTa/uimueckoe COCTOSIHUE
BelllecTBa

Turmbl KpUCTa/ITMUeCKUX PElleTOK.
[TapameTphbl KpUCTa/TNYeCKOM pelleTKH.
KpucTanibl [U3/1eKTPUKY U
MOyNPOBOAHUKY. VX dur3nueckue 1
OIITHUYeCKHe CBOMCTBA.

HToro

OIIK-3

4 HennHelHbIe ONITUYECKUE
KPHCTaJLIbI

[MTonsipusanus AU3MEKTPUKOB.

KpucTanisl [U3/1€KTPUKY U
MOyNpOBOAHUKU. VX du3mko-
XUMHUUeCKHe CBONCTBA, ONITUUeCKHe U
dboToanekTpuueckue cBolicTBa. Bpems
JKU3HU CBOOOIHBIX HOCHUTe/IeH. YPOBHU
PEKOMOMHALIMY ¥ YPOBHU TIPU/TUITAHUSI.
[eMapKallOHHbIe YPOBHHU.
HekoTopbleHanb0s1ee BayKHbIE MOJIETH
(dhoTorpoBOJUMOCTH

Htoro

OIIK-3

5 OnTuueckoe GeciBeTHOe
HEOPraHUueCKOe CTEKJIO

DU3MKO-XUMUYECKHE U ONTHUECKHE
CBOMCTBA HEOPTaHUUECKOTO CTeK/Ia.
XpoMaTtrueckue abeppanyiu U UX
ycTpaHeHue. ONTHUeCKHe MTOCTOSTHHbIE

HToro

OIIK-3

6 OpraHnuyeckoe CTeK/10

Opl"aHI/I‘JECKOE CTEeKJIO

Htoro

OIIK-3

7 Cteka ¢ 0cOObIMU CBOMCTBAMU

LIBeTHOE ONTUYECKOE CTEKIIO.
doToxpomHoe cTekso. IHdpakpacHoe
0eCKHCIOpPO/IHOE CTEKIIO.
Crek/0KpUCTa//IMyeCcKre MaTeprasbl

DN N

HToro

OIIK-3

8 CoBpeMeHHbIe TeH/|eHLIUM Pa3BUTHS
OMTUYECKUX MaTepUaioB

@doTOHHbIe KpUCTa/Ibl. MaTtepuarssl C
oTpuLIaTe/IbHBIM [10Ka3aTe/1eM
rpesiomsieHus. HaHoCTpyKTypUpoBaHue.
HaHokpucTa/mmyeckye MaTepuaisl.

HNToro

OIIK-3

Wroro 3a cemecTp

48

9. CamocTosiTe/ibHas1 padora
Buzipl camocTosTeNTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPeJCTaB/IeHbI B

Tabmumie 9.1.

CornacoeaHa Ha noptane Ne 10994
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

nabopaTopHbIM paboTam

3 [<5)
& s
L
Buabl camocTosTenbHOM = > O
Ha3saHus paszenos s =y @DopMBI KOHTPOJIA
paboTel g g g
S =
= (=0
~ o 2
= S
5 cemecTp
1 Knaccudukarms IToaroroBka K 2 OIIK-3, |KoHcrekT
OITUYECKUX MaTepHajiOB |IIPAKTUUYeCKUM 3aHATUAM, [TIK-4 CcaMonoArorosku, Omnpoc
ceMHHapam Ha 3aHATUAX
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
HToro 4
2 IIpoxoxgeHue IToaroroBka K OIIK-3, |KoHcriekt
ONTUYECKOTO MU3/IyYeHUs] | TIPAaKTUYeCKUM 3aHSATUSIM, [1K-4 CaMOTMO/ATOTOBKH,
yepe3 ONTUYECKHE ceMHHapam KoHTposbHasi pabota,
Marepuasbl MPOC Ha 3aHATHUAX
arepuan IToaroroBka K 4 Ompoc Ha 32
MpaKTAYe CKUM 3aHATUSIM,
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 4
Marepuasa
Utoro 14
3 Kpucrasnmiueckoe ITogroroeka K 6 OIIK-3, |KoHcrekr
COCTOSIHME BelljeCcTBa MpaKTU4Ye CKUM 3aHATUSM, [1K-4 CaMOTMO/ATOTOBKH,
ceMHHapam KoHTposbHas paboTa,
MPOC Ha 3aHATHUSAX
ITpopaboTKa JIeKIMOHHOTO 4 8 POC Ha 3a 5 >
TYeT Mo 1abopaTOpHOU
Marepuasa partop
pabore, Tect
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 14
4 HenvHeliHbIe ITogrororka K 6 OIIK-3, |KoHcrekr
OINTUYECKHEe KPUCTAJITbI | TIPAKTAYECKUM 3aHSTHSM, I1K-4 CaMoTIoAroTOBKH, Omipoc
CceMUHapam Ha 3aHATUSIX
[ToaroroBka K 4
TpakTUYye CKUM 3aHATUSM,
CceMUHapam
[TpopaboTKa 1eKIIMOHHOTO 4
Marepuasna
Ntoro 14
5 OnTtuueckoe ITogrororka K 8 OIIK-3, |KoHcrekr
OecrBeTHOE MPaKTUYECKUM 3aHSATUSIM, IIK-4 CaMOIIOITOTOBKH,
HeOopraHuyeckoe CTeKJI0 | CeMHUHapam KoHTposnbHas paboTa,
Onpoc Ha 3aHATUAX
[TpopaboTKa JeKITMOHHOTO 4 o p 6 C
TYeT M TOPHOM
Marepuasa €T 10 IADOpATOPHO
pabore
OdopmreHre O0TUETOB T10 6

CornacoeaHa Ha noptane Ne 10994
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Utoro 18
6 Opranuyeckoe crekno | IlogroroBka K 2 |OIIK-3, |KoHcnekr
MPaKTUYECKUM 3aHSATUSIM, I1K-4 caMorioAroToBku, Ompoc
ceMHHapam Ha 3aHATUSIX
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
Ntoro 4
7 CTek/a ¢ 0COObIMU IToaroroBka K OIIK-3, |KoHcriekt
CBOMCTBaMU MPAKTUYEeCKUM 3aHATUAIM, [1K-4 caMoroAroToBku, Ompoc
ceMHHapam Ha 3aHaTUsAX, OTUeT no
TOPHOM T
ITpopaboTKa JeKIIMOHHOTO 4 naboparopoii pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Utoro 18
8 CoBpeMeHHbIe [ToaroroBka K 6 |OIIK-3, |KoHcnekr
TeH/eHLIUH Pa3BUTHS MPaKTUYECKUM 3aHSATUSIM, I1K-4 caMorioAroToBku, Ompoc
ONTUYECKHX MaTepyasoB |CceMHUHapam Ha 3aHATUSIX
[TpopaboTKa eKIIMOHHOTO 4
Marepuasa
Ntoro 10
Nroro 3a cemecTp 96
[ToaroroBka u caya 36 JK3aMeH
9K3aMeHa / 3ayeTa
Nroro 132

KypCoBOM paboTsl (poekTa) npecrasieHb! Tabsme 10.1.

10. KypcoBasi padora (nmpoeKT)
Tpy0eMKOCTb ayAUTOPHBIX 3aHATUNA U (QOpPMUDyeMble KOMIIETEHIIMM B PAaMKax BBITOHEHUS

Tabmuma 10. 1 — TpymoeMKOCTb ayAMTOPHBIX 3aHATHNR W (OpMHpyeMble KOMITETEHLIMM B DPaMKax
BBIMOJIHEHHSI KypCOBOH paboThI (ITpOeKTa)

. <3}
= Z =
B = =
Z s 8
HavimeHoBaHVe ayJUTOPHBIX 3aHATUN § = £ GE
< 2=
=¥ Qg
= S}
5 cemecTp
[pencraBieHye CrMCKa UCIIO/b3yeMOU JTUTepaTyphl, paboumnx 4 OIlIK-3
MaTrepHrasioB, YePHOBOTO HAOpOCKa coziepkaHus (TyilaHa) KypCOBOTO
TpoeKTa
BricTynieHre (mpe3eHTalysi) Ha 3aHSTUU 110 TeMe KypCOBOM 6
paboThI
3amTa KypcoBOro nMpoeKTa:- CoZiep>KaHre MOosSICHUTEIbHOM 8
3aMMCKH, TyOrHa pacKpbITHS TeMbI;- 0OpPMJIEHHE; - OTBEThI Ha

CornacoeaHa Ha noptane Ne 10994
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BOIIPOCKI;- TBOPUECKKWE MOMEHTEI.

Wroro 3a cemecTp 18
10.1 TemsbI KypcoBBIX padoT
[TpuMepHasi TeMaTHKa KypCOBBIX PaboT (TMPOeKTOB):
— 1. Crekna pana wuH(pakpacHOW OITHKWA: CIOCOOBI TI0/IydeHHs, OCHOBHBIE CBOMCTBaA,

TIpUMeHeHHe.

— 2. MeTopbl Ucc/ieloBaHUs ONITUYECKHX MaTepyasoB:
— 3. HenuHeliHble perucTpupyoliye CpeJbl: CEerHeTO3/IeKTpUUecKue, 371eKTPOOINTHYecKue,
(hoTopedpakTUBHLIE MaTepPUAIbI.

— 4. DnexKTpeTsl.

— 5. Marepuasisl Jj11 BOJIHOBO/IOB.
— 6. OnTUKa TOHKUX IIJIEHOK.
— 7. OnTvyeckue CBOMCTBA YKUAKUX KPUCTA/JIOB U UX TMPUMEHEeHHe B cHcTeMaxX 00paboTKu

OITHYeCKOW MH(pOPMaLUH.
— 8. Ornruueckue

MaTepHudJ/ibl

Jist

CBeTO/IMOAHOM

TeXHUKH:

HeOopraHn4veCKre U OpraHndyeCckre MaTtepuraJibl, II€PCIEeKTUBLI NCI10/Ib30BAHHSA.

— 9. Onruueckue

MaTepHaJbl

A/ TBepAOTeJIbHBIX J1a3€pPOB:

[M3J/IeKTpUUeCKre MaTepralibl, UX OCHOBHbIE CBOVCTBA U XapaKTePUCTHKHU.
— 10. IIppueMHUKY ONTUYECKOrO U3nyyeHUss. POTOLUOABI.
— 11. Ontryeckre BOTHOBOZBI.
— 12. Metozp! BbIpalliBaHUs KPUCTAJIIOB.

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. Ban/bHbIE OLleHKH /11 3/IEMEHTOB KOHTP0JIsl
Tabnuiia 11.1 — basbHbIe OLIEHKU 11 37IeMEeHTOB KOHTPOJIS

OCHOBHBI€

CBOIICTBa,

MOJTYyTIDOBOAHWKOBBIE U

CornacosaHa Ha noptane Ne 10994

. . MakcumanbHbIi
. MakcuMabHbIH MakcuManbHbIH
DeMeHThI yueOHOMH Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6as 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel]| ceMecTpa
5 cemecTp
BricTynienue (goknan) Ha 4 4 8
3aHATUH
3aiMra KypCcoBbIX 4 4 8
MPOoeKTOB (paboT)
KoHcniekt 2 2 2 6
CaMOIIOZATOTOBKU
KonTposnbHast pabora 4 4 4 12
Ornpoc Ha 3aHATUSAX
OTueT 10 KypCcoBOi 4
pabore
Ortuet 1o 1abopaTopHOA 4 4 8
pabote
CobecemoBaHMe 6
Tect 4 4 4 12
WToro makcumym 3a 14 26 30 70
repuos
OK3aMeH 30
13



Hapacrarouym utorom 14 40 70 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

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

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTEeparypa

1. OnTuueckwe CBOMCTBa TBepPABIX Tel: YueOHoe mocobuWe 10 guciuIUiMHe «OnTUUecKue
CBOWCTBA TBEpABbIX Tea» [ MarucTpoB HarpasieHusi MNofrotoBku 11.04.04 «3OnekTpoHMKa |
HaHO3/IeKTPOHMKa» MPOrpaMMbl akafieMUueCcKo MarucTparypsl «[IpoekTripoBaHue ¥ TEXHOJIOTUSI MUKPO-
Y HaHO3/IeKTPOHHBIX cpeficTB» / CumoHoBa I. B., KucteneBa M. I. - 2016. 126 c. [SneKTpoHHbIN pecypc]
- Pexxum moctyma: https://edu.tusur.ru/publications/5935, mara obpamenusi: 08.02.2017.

2. Onruueckoe marepuanoBefieHre: Yue6Hoe mocobue / Cumonosa I. B., KucteneBa M. I. -
2013. 148 c. [DnekTpoHHbIN pecypc] - Pexxum pgocrtyna: https://edu.tusur.ru/publications/2992, nata
obparrenusi: 08.02.2017.

12.2. lono/siHMTe/IbHASA IUTEpaTypa

1. Ontuyeckoe mpubopocTpoeHue : YuebHoe mocobue ans By3o / W. I. TlonoBues, I. B.
CumoHoBa ; pen. : W. B. CamoxBanmoB ; DejepanbHOe areHTCTBO Mo oOpa3oBaHuio, ToMcKuii
rOCy/apCTBeHHbIN YHHUBepCUTeT, IHCTUTYT MOHUTOPUHTa KIMMAaTUUeCKUX U 3Koornyeckux cucrem CO
PAH. - Tomck : U3a-Bo Tomckoro yHuBepcuteta, 2004. ISBN 5-94621-148-X (Hamuuue B 6ubmioTeke
TYCYP - 10 3k3.)

2. TlaceikoB B.B., Copokun B.C. Marepuanbl 3/1eKTpoHHON TexHuku. — CI16: M3a-Bo JlaHb,
2003 — 366 c. (Hamuuue B 6ubmioreke TYCYP - 39 3k3.)

3. Tpodumona, Taucus MeaHoBHa. Kypc ¢usuku : yuebHoe mocobue ais By3oB / T. .
Tpodumosa. - 16-e u3g., crepeorur. - M. : Akagemusi, 2008. - 557, [3] c. : un., mopTp., Tabs. - (Beiciiee
npodeccroHanbHoe obpa3oBanue). - [Ipeam. ykas.: c. 537-549. - ISBN 978-5-7695-4956-4 (Hanuuve B
oubmoreke TYCYP - 6 3k3.)

4. AmntunoB, bopuc JIbBoBMU. Marepuanbl 3/€KTPOHHOM TEXHUKU: 3ajjlaud U BOMNPOCHI :
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YuebHoe nocobue asst By3oB / b. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3i., CTePeOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : w1, Tabn. - (YueOHUKHU Ay By30B. CrieljMasibHasi JMTeparypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hanmuune B 6ubmuoteke TYCYP - 100 3K3.)

5. CwmupHoB, Cepadum BceBonmopoBuu. ®dusrka TBepjoro Tena : ydye6bHoe mocobue / C. B.
CmupHOB ; MuHucTepcTBOo oOpa3oBanusi Poccuiickoii ®epeparyu, TOMCKUM TOCyZApCTBEHHBIN
YHUBEPCUTET CUCTeM yIpaBleHHsT U  pafiu03/eKTPOHUKHA, TOMCKUNA  MeXBY30BCKHM  IIeHTp
JMCTaHI[UOHHOTO 0Opa3oBaHus. - ToMck : V3aTenbCTBO HAYUHO-TEXHUUECKOH utepatypsbl, 2003. - 273,
[3] c. : mn. - Bubmumorp.: c. 275. - ISBN 5-89503-200-1 (Hamurie B 6ubmioteke TYCYP - 22 3k3.)

12.3 YueOHO-MeTOAHUYECKHE IT0CO0HA

12.3.1. O6s3are/bHbIE YUeOHO-MeTOAMYECKHe MOCo0us

1. V3mepenue mokas3aresisi ripejiomsieHys : MeTofndeckre yKa3aHus K jlabopaTtopHeIM pabotam
J7Is1 CTyZleHTOB HaripaBieHus: "®oTtoHuka u ornrouHdopmarvka" / AkpectuHa A. C., CumonoBa I. B.,
Kucreneea M. TI. - 2013. 15 «c¢. [DOnekrponHeii pecypc] - Pexum  gocrtyma:
https://edu.tusur.ru/publications/4105, mara obpaienus: 08.02.2017.

2. WccnemoBanue [fedeKToB B KpHUCTa/Iax: MeToouuecKHe YyKa3aHUS K J1abopaTOpHBIM
paboram / AkpectuHa A. C., Cumonosa I. B., Kuctenepa M. I - 2012. 13 c. [DnekTpoHHbIi pecypc] -
Pexxum poctymna: https://edu.tusur.ru/publications/1468, nata obpamenwus: 08.02.2017.

3. UV3mepeHue TiOKa3aTensi TMpeJIOMIeHUsI ONTHYECKOTO CTekia pedpakToMeTpuueCKUM
MeToIoM : MeTomuueckue yka3aHusl K jlabopatopHbiM paboram / AkpectuHa A. C., Cumonosa I. B.,
Kucreneea M. TI. - 2012. 20 «c. [DOnekrpoHHbIi pecypc] - Pexum  jocTymna:
https://edu.tusur.ru/publications/1469, nara obpamenus: 08.02.2017.

4. WccnepnoBaHWe KMHETHUECKUX CBOMCTB (DOTOXPOMHBIX CTeKosi: MeToquueckue yKasaHUs K
naboparopueiM pabotam / AxkpectuHa A. C., CumonoBa I. B., Kucrenea M. I. - 2012. 15 c.
[DnekTponHsii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1470, gara obpaireHus:
08.02.2017.

5. OnTuueckoe MaTepuasoBefieHUe: MeToiuuyeckue yKa3aHWs K TPAKTUYECKUM 3aHSATHSAM /
Kucreneea M. TI. - 2012, 31 «c¢. [DOnekrponHwii pecypc] - Pexum gocrtyma:
https://edu.tusur.ru/publications/1472, nara obpaienusi: 08.02.2017.

6. OnTuueckoe MarepuasoBefieHre: MeToquuecKUe yKa3aHUs TI0 CaMOCTOSITe/IbHOW pabote /
Kucreneea M. TI. - 2012. 34 «c. [OnekrpoHHbI pecypc] - Pexum  jocTymna:
https://edu.tusur.ru/publications/1473, nara obpamenus: 08.02.2017.

7. Onruyeckoe MaTepuajioBefieHHe: MeToauyeckre yKa3aHUs K KypcoBou pabore aisi
ctygeHToB HaripaBieHus 200700.62 - «®@oroHrka u ontouHdopmarvka» / Kucrenera M. I, Opsnvikos JI.
H. - 2013. 22 c. [OnekTpoHHbIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/3463, mara
obparrenusi: 08.02.2017.

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

YyeOHO-MeToZiMUeCKHe MaTepUasIbl [/isi CAaMOCTOSITe/TbHOM U ayIUTOPHOUM pabOThl 0OyUaroIuxcs
W3 YKC/ia WHBAJM/IOB MPEJOCTaB/sIOTCA B JOpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10pPOBbs U
BOCTIpUSITHS UH(MOPMAI[UH.

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOU (popme.

JIist d1y ¢ HapylIeHUsIMHM OTNOPHO-/BUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTIO JOKYMEHTa;

- B MeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue

1. OOGpa3oBarenbHbIi MOPTaI YHUBEPCUTETA

2. bubnuoreka yHUBepcUTeTa
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiIHbIe TTOCOOUS B BU/Ie Tpe3eHTal[|i 110 JIeKIJMOHHBIM pa3/enaM AUCLIUMIIIMHBI, JeMOHCTPALIMOHHBIX
T7IaKaToB, MepeHOCHBIX MAaKeTOB [I/Isl IeMOHCTpAL[MKU Ha JIeKL[UsIX.

13.1.2. Marepua/ibHO-TEXHHYECKOe 00ecreueHne I NPAaKTHYeCKUX 3aHATHH
[nsi mipoBeieHUs] TIPAKTUYECKUX 3aHSATWM, TPYIIOBBIX W WHAWBUAYaJbHBIX KOHCY/IbTALUM,
TEKYIL[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTalluyd MCTOob3yeTcs yueOHast ayfUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOM U CTaHjapTHOHN yueOHoM Mebenbto. VimeroTcs
HarvIsiZiHbIe TI0COOUs B BU/e TIpe3eHTal|i, pa3laTOuHOro U CIIPABOUHOTO MaTepuaria.

13.1.3. Marepua/ibHO-TeXHHYECKoe obecrieueHue /ijis 1abopaTopHbIX padoT

Ons  mpoBefeHWst  /1labOpaTOPHBIX — 3aHATUM ~ UCTIONB3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUKMC/IATE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ynuia, A. 74, 1 srtax, ayg. 111. CocraB obopymoBaHusi: YueOHass MebOesb;, CTObI
ontuueckre (900x1800 mm) - 2 wr., Jlazepel Ge-Ne 1-20 mBt (633 HM); KoMIieKTbl oNTUUeCKUX U
OITO-MeXaHUYEeCKUX KOMIIOHEeHTOB; [IByxkaHanbHbI LudpoBoi ocuwwiorpadg Tektronix TDS-
2012C,100 MHz, 2 Gs/s; BonstmeTpsl yHuBepcanbHble Fluke 8845 6-1/2, Gwinstek GDM-78261, B 7-
40/1; CenektvBHbIM HaHoBO/bTMETp Unipan 232B; ABTOMaTM3MpOBaHHBIM M3MEpUTEebHBIM CTEHJ, Ha
ocHoBe MoHoxpomaropa M/IP-23. Y®-BU/] CriektpodotomeTprsl CP-56, CP-2000, Genesys-2

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHUe /I CaMOCTOATE/ILHOW PadoThI
st camMocTosATe/IbHOM pabOThI MCIONb3yeTcsl yuyeOHast ayauTopusi (KOMITBIOTEPHBIM Kiacc),
pacrniosiokeHHass 1o afpecy 634050, r. Tomck, yn. Bepuwnwuna, 47, 5 stax, aya. 511. Cocras
obopyoBaHus: yuebHasi Mebesb; KOMITbIoTephl Kinacca He Hike [IDBM INTEL Celeron D336 1.5I'T. -
16 mT.; komrbioTepsl mogkaroueHbl K ceth MHTEPHET u obecrnieunBarOT AOCTYIT B 3/I€KTPOHHYIO
MH(OpMaL[MOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/IbHO-TeXHUUYECKOe of0ecrieueHure JUCIUTUTHHBI JIJIsl JIUI C OTPAaHHYeHHBIMU
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoeHue JUCHATIIMHEI ujaMu ¢ OB3 oCyliecTB/IsS€TCS C UCTIOB30BaHUEM CPeJICTB 00yJyeHust
00I11ero U CrelUaabHOTO Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHHsIMH CJIyXa TIPeIyCMOTPEHO WCIO/Ib30BaHUe
3BYKOYCU/IMBAlOLLlel anmaparypbl, MYJbTUMEAUNHBIX CPEeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaur yueOHoH MH(pOpMaIu B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HapyIIeHUsIMHU CJTyXa,
MOOW/ILHOM CHCTeMbI OOyYeHWsl [/ CTYAEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOMN
CUCTeMbl. YueOHasi ayJUTOpPHUs, B KOTOPOM 00yuaroTCsl CTyleHThbl C HapyllleHHeM cjiyxXa, o0opyaoBaHa
KOMIBIOTEDHOW TEeXHUKOM, ay[JJUOTEXHUKOW, BUJEOTEXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/IbTUMEIUNHOMN
CUCTEMOIA.

[Mpu oOyuyeHUM CTYAEHTOB C HAPYLIIeHUSIMH 3PEHHSAMH T[IPeyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX U yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la7leHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlali/la Ha SKpaHe) NPy MOMOLLY BU/le0yBeTnunTeiel /s y/la/leHHOTO TTPOCMOTpa.

[Tpu o0yuyeHHH CTY[EHTOB C HApyILIeHUSIMH ONMOPHO-BUraTe/IbHOrO ammapara HCTOb3yHTCs
aslbTepHAaTHBHBIE YCTPOMCTBa BBOJa MH(MOpPMAI[MK U Apyryve TeXHUUYecKrhe CpeJCTBa TpHeMa/Triepejaun
yueOHOM MHGOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapyLIeHWSMU OTOPHO-ABUraTebHOTO
amrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s TIOZiel C MHBATJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (OHY OLIEHOYHBIX CPEACTB M METOANYECKHE PeKOMeH/ al[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCIOJIb3yeMble [Ji OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIeTeHLM TMpu TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[iy 10 AUCLIMIIMHE TIPUBe/IeH B TIPUIOKEeHUH K paboyeil iporpaMme.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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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/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
OnTHnyeckoe MaTepuaioBejeHHe

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: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2015 roga

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

JK3aMeH: 5 ceMecTp
KypcoBasi pabora (1poekr): 5 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 mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTIOCOOHOCTBIO BBISIBJISITH L o/mkeH 3HaTh OCHOBBI ONITUYECKOTO
€CTeCTBEHHOHAYYHYIO CYIIIHOCTb TIPo0IeM, MarepurasioBeJleHUs], TIPOLieCChl
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU B3aUMO/IeliCTBUS U3/TyUeHHsl C BellleCTBOM,
JlesiTeJIbHOCTH, IPUBJIEKATh /ISl UX pelleHust OCHOBHbIe (PU3UKO- XUMUUeCKUe MOJIeIh U
(bu3MKo-MaTeMaTHUUeCKUM arirapar CBOMCTBA KPUCTA/I/TMUECKUX ONTUUECKUX
o MaTepuasioB U ONTUYECKOrO CT ;
I1K-4 CII0COOHOCTBIO K HasajiKe, HaCTPOUKE, arep ang 60 ECKOTO CTeKIa,
FOCTUPOBKE U OTIBLITHOM MpOBepKe NPUO0POB 1 METO/BI 0DPAbOTKH SKCIIEPUMEHTATILHBIX
cHcTeM JlaHHBIX U pacueTa rapaMeTpoB

ONTHYECKUX MaTepUaioB Ha OCHOBE
pe3y/bTaToB 3KCIIepUMEHTa; TIPHUOOPHI,
UCIIOJTb3yeMble B 00/1aCTH OMTHYECKOTO
MarepuaoBe/ieH s ;

ITo/KeH yMeTh CTPOMTD TPOCTEMIIINEe
¢du3ruecKre ¥ MaTeMaTHueCKre MOZIen
TIPOLIECCOB B3aUMO/IEMCTBUS U3TyYEHUS C
BEIL[eCTBOM, OCYIIeCTB/ISATh PALIMOHATBHBIN
BBIOOD MaTepuasioB /sl U3rOTOB/IEHUS
u37ienuii MpruOOPOCTPOEHUs U
000CHOBBIBATh €T0 KaK C TEXHUYECKOM, TaK
Y C 5KOHOMUYECKOM TOYeK 3PeHHs;
TIPOBO/JIUTD UCIIBLITAHUSI TI0 OTIPEe/IeTIEHUIO
OTITUYECKUX CBOMCTB ONTHYECKUX
MaTepHuasioB; UCIIOJb30BaTh JaHHbIE 00
OTNITUYeCKUX MaTepuanax Ajist
TIPOTHO3UPOBAHUS ONITUYECKUX U (PU3UKO-
XUMUYeCKHUX CBOWCTB HOBBIX MaTepHasioB
(hOTOHMKY; BLIOHMPATh ONTUMAJIBHBIA METOZ
00pabOTKH 3KCIIepUMEHTA/TbHBIX JAHHBIX U
TIPUMEHSITb MeTO/Ibl aHa/Ii3a U 00paboTKH
9KCIIepPUMeHTa/IbHBIX JaHHbBIX JJIs pacyeTa
TlapaMeTpOB U TIOCTPOEHUST
MareMaThyeCKUX MOJiesieid ONTHUeCKIUX
MaTepHasioB; IKCITyaTUPOBaTh HOBOE
obopyzoBaHue, IPOBOJUTD HaNaIKY,
HACTPOWUKY, FOCTUPOBKY U OTBITHYHO
TIPOBEPKY MPHUOOPOB U CUCTEM. ;

IoypkeH B/a/ieTh HAaBBIKAMU pacueTa
OCHOBHBIX T1lapaMeTPOB OMTUYeCKUX
MaTepHasioB, HaBbIKaMH pabOThI C yuebHOMH
Y CIIPAaBOYHOM JIUTEPATYpOl U Oa3amu
JAHHBIX TIPY BBIOOPE ONTHYECKUX
MarepuasioB; OCHOBHBIMU IPHeMaMy
00paboTKH U TMpe/iCTaBIeHus
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MeTO/IHKE ;

9KCMepUMeHTabHbIX JaHHBIX; METOAAMU
MpOBe/IeHUsI HACTPOMKU, FOCTUPOBKU U
OTIBLITHOM TIPOBEPKU TIPUOOPOB U CUCTEM
9KCIIePUMEeHTAJIbHbIX U3MepeHU
OITHUYECKHX BEJIMYMH U UCC/Ie[0BaHUS
Pa3/IMYHbIX 0OBEKTOB T10 3a/JaHHOM

OO1mye xapakTepUCTUKHU TOKa3aTeseld U KpUTepHeB OLleHHMBAaHWS KOMIIETEeHLIMH Ha BCeX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuija 2 — O61Me XapaKTepUCTHUKH TOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsI KOMITeTeHLIMI 10 STaramM

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnanets

OTMMuHO (BBICOKMM
YPOBEHD)

Ob6nagaer (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy c

OO6nazaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHHEM T'DaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT (akThl, MpUHOUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) TIPOLIeCChI, 00IIHe TIPAaKTHUECKUX YMEHHH, 3aBepIlIeHKe 3a/1au B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHMH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe

00s1acTH HUcc/e[0BaHUS TIOBe/IeHUe K
o0cTosITeNIbCTBAM B
peliieHny ipobieM

YnoenerBoputenbH | O6magaeT 6a30BLIMH O06saaeT OCHOBHBIMH PaboraeT nipu ripsiMmom

0 (TIoporoBbIt 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAOJTIOIeHUH

yPOBEHbB) U151 BBITIO/THEHUST TIPOCTBIX

3ajau

arrapar.

2 Peanu3anus KoOMIeTeHI[UH

2.1 Komnerenuua OITK-3
OIIK-3: crmocoOHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYH0 CYL[HOCTh TIpo6/ieM, BO3HUKAIOIIMX B
xofle TpodeCCUOHATBLHOU JleITeTbHOCTU, TpUB/EKaTb [Jisi UX pelleHus (U3MKO-MaTeMaThueCcKui

st bopMUpOBaHKsT KOMIIETEHIIMH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAOB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
nipe/icTaB/ieHbI B Tabsurle 3.
OPMUPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

XUMUYECKHE MO U
CBOICTBa
KpHUCTa/TNYe CKUX
ONTUYECKUX MAaTEPUAJIOB U
ONTHUYECKOIO CTEK/Ia,;

pal[MOHAa/TbHBIN BBIOOP
MaTepHasIoB st
W3rOTOB/ICHUS W3/1e/HI
nprbOpPOCTPOEHUS U
000CHOBLIBATh €TI0 KaK C

CocraB 3HaTb YmeTb Bnanets
CopeprkaHue 3HaThb OCHOBBI yMeTb CTPOUTh HaBbIKaMM pacueTa
3TaroB ONITHUYECKOTO ripocrefiive Gpunueckrue | OCHOBHBIX MTApaMeTPOB

MaTepuaioBefieHus, Y MaTemMaTUuecKue ONTUYECKHUX MaTepuaJsioB,
TIPOLIeCChI MO/Ie/TU TIPOL[eCCOB HaBbIKaMU pabOoThI C
B3aUMO/IeCTBUS B3aUMO/IeHCTBUS yueOHOM 1 CIpaBOYHOM
W3/TyYeHUsI C BEII[eCTBOM, |MW3/Iy4eHHs C BEIIleCTBOM, |JIUTepaTypoi 1 6azamu
OCHOBHBIe (PU3HKO- OCYILeCTB/IATh JTAaHHBIX MPH BeIOOpE

OTNTHYECKUX MaTepUasioB;
OCHOBHBIMH TTPHEMaMU
006paboTKu U
TIpe/ICTaB/IeHHUs
9KCIIePUMEHTA/TbHbIX
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MeTO/IbI 00pabOTKH
9KCITEPUMEHTA/TbHBIX
JAHHBIX U pacuera
rapaMeTpOB ONTHYECKUX
MaTepuaoB Ha OCHOBe
pe3y/bTaToB
9KCTIepUMeHTa; TIPUOOPKI,
UCII0JTb3yeMble B 00/1acTH
OTNTHYECKOTO
MarepuaioBeJeHust

TeXHUYEeCKOU, TaK U C
9KOHOMHUECKOH TOUeK
3peHust; TIPOBOAUTH
WCTIBITAHUSA TI0
oTipe/ie/IeHUI0 ONITUYeCKUX
CBOWCTB ONTUYECKUX
MaTepua’sioB;
HCII0/Tb30BaTh JaHHbIE 00
OTITHYeCKUX MaTepuasiax
U1 TIPOTHO3UPOBAHMS
ONTUYECKUX U (HU3UKO-
XUMUUECKUX CBOWCTB
HOBBIX MaTepuasoB
¢doToHMKY; BbIOMpATh
ONTHMAaJIbHBIM METO/T
06paboTku
9KCITePUMEHTA/IbHBIX
JTAHHBIX U IPUMEHSTh
MeTO/IbI aHa/IM3a U
06paboTKu
9KCITePUMEHTA/IbHBIX
JAHHBIX JIJIs1 pacueTa
rapaMeTpOB U
MOCTPOEHUSsT
MaTeMaThuueCcKUX Mojenei
OTTHYECKUX MaTepHhasioB;
9KCI/TyaTUPOBaTh HOBOE
obopyoBaHue, TPOBOJWTE
Hasa/iKy, HaCTPOWKY,
IOCTUPOBKY U OITBITHYO
TIPOBEPKY NMprbOpOB U
CHCTEM

JTAHHBIX; METO/[aMH
TIpOBe/ieHUsT HACTPOUKH,
FOCTUPOBKH U OTBITHOU
MIPOBEPKU NTPUOOPOB U
cucTemMm
9KCTIepUMeHTaTbHbIX
H3MepeHUN ONTHYeCKUX
BeJIMUMH U UCC/IeIOBaHUS
Pa3MUHBLIX 0O0BEKTOB T10
3a/laHHOM MeTO/IUKe

Bunpl 3aHATHI

* [IpakTrhueckue
3aHSTHS;

* JlaboparopHbie
paboThI;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* Kypcosas pabota
(npoekr);

* lHTepakTUBHbIE
TIPaKTUUe CKHe 3aHSTHS;
* lHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepaKkTHUBHbIE
JIeKIUH;

* [IpakTuueckue
3aHSTHS;

* JlabGopaTtopHble
paboThI;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* KypcoBast pabota
(npoekr);

* llHTepakTUBHbIE
TIPaKTUUEeCKUe 3aHSITUS;
* llHTepakTUBHbIE
naboparopHbie 3aHATHS;
* lIHTepaKTHUBHbIE
JIeKIH;

* JlaboparopHbie
paboThr;

* CamocTodTebHas
pabora;

* lHTepaKkTHUBHBIE
MpaKTUYeCKHe 3aHsTHS;
* VIHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;

* Beictyrinenue (goknag,

* KoHrposnbHas pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* 3aiMra KypCOBbIX

* Otyet no
nabopatopHoii paboTe;

* 3aumra KypCcoBbIX
NpoekToB (pabor);

* BricTynienue (goknazn
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) Ha 3aHSTHY;

* KoHcriekT
CaMOIIO/ITOTOBKH;

* OTyeT 10 KypCcOBO#
pabore;

¢ Tecrt;

* CobecenoBaHue;

e OK3aMe€H;

* KypcoBast pabota
(npoekr);

1IpoeKTOoB (paboT);

* BeicTynieHue (f0K1az
) Ha 3aHATHY;

* KoHcnexr
CaMOTIO/ITOTOBKH;

* OrtueT 10 KypCOBOM
pabore;

* Tecr;

* CobecenoBaHue;

* DK3aMeH;

* KypcoBast pabota
(npoekr);

) Ha 3aHSITHH;

* OTyeT 10 KypCOBOI1
pabore;

* OK3aMe€H;

* Kypcosas pabora
(npoekr);

dopMy/nMpoBKa T[OKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHL[MM TpuBe/leHa B

Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnanets
OT1ruHO * CaMOCTOATEILHO

(BBICOKMI YPOBEHb)

* MOJKEeT aHaJIM3UPOBaTh
CBSI3U MEX]Y
pa3IMUHLIMU
(busrueCcKUMU
TIOHSATHUSAMH U MOZIEJISIMH,
TIPe/ICTaB/IsSIeT CIIOCOOBI U
pe3y/bTaThl
WCTIO/Tb30BaHMUS
Pa3/IMYHbIX HU3UKO-
MaTeMaTHhye CKUX
MoZiesiel ONTUYeCKUX
CBOMCTB TBepAbIX TeJl;
000CHOBBIBaeT BLIOOP
MeTo/la U TIJIaH PelleHust
3a/jauu;

* pelarh 3a/jauu
TTOBLIIIIEHHON
CJIO)KHOCTH, KOPPEKTHO
BbIp@KaTh U
apryMeHTHPOBaHHO
000CHOBBIBAThL
pe3y/bTaThl.;

noZ0vpaeT ¥ TOTOBUT JiIsI
JKCIepUMeHTa
HeoOxoauMoe
obopyznoBanue. Brnageer
pa3HBIMH CIIocobamMu
Tripe/iCTaB/eHuUst
pe3y/ibTaToB B
rpacuyeckoi,
MaTemMaThueckoi hopme,
B (hopme uzruecKux
MOZIeJIein. ;

Xopotiio (6a30BbIii

¢ TIOHHMMaeT CBA3U

¢ peliatb THUIIOBEIE

¢ CaMOCTOATEe/IbHO

OCHOBHbIe (pu3nUeCcKue
(hakThbl, ugeu; 3HaeT
OCHOBHbIE a/ITOPUTMBbI
pellieHus] TUTIOBBIX 3a/]au;

pelleToK. YMeer
paboTark CO CTpaBOUHOMN
JIUTepaTypou. YmeeT
OOBSICHUTH pe3y/IbTaThl

YPOBEHb) MeXXy pa3/InyHbIMU 3aauu, MareMaTUuueCcKu paboraeT Ha
(hr3ruecKUMU BBIpakath U C UCCIIef0BaTeIbCKUX
MIOHATUAMU, UMeeT bur3nueCKoil TOUKH ycTaHOBKax. MoskeT
rpecTaB/IeHNe O 3peHus apryMeHTUPOBaTh | MHTepPIIPeTUPOBaTh U
(hM3UKO-MaTeMaTUUeCKUX | pe3y/bTaThl aHa/lK3a WTHOCTPUPOBATh
Mo/JiensiX B JAHHON 9KCIIEPUMEHTA/IbHBIX U [10/IyYeHHbIEe
00/1aCTH 3HAHWH, TeOpeTUUeCKUX SKCIIepUMeHTa/ILHLIe U
apryMeHTUpYeT BbIOOD WCCIe[J0BaHUM TeopeThuyeckKue
MeTo/la pellleHUs 3a/jau, | ONTHYeCKUX CBOWCTB pe3y/IbTarthl. ;
COCTaBJIsIeT [/IaH TBepAbIX TeJl.;
peliieHus1 ¥ rpaduuecKu
WTFOCTPUPYeT 3a7auy ;

YIOB/IETBOPUTE/IBH | * faeT Orpe/ie/ieHust * pacro3HaeT * IIpaBUILHO

0 (TIOpOroBEIi OCHOBHbIX TIOHSITUH, pas3/yHbIe TUIIbI HCII0JTb3yeT TPUOOPHI,

ypOBEHb) BOCIIPOU3BOJUT KpHCTa//INYeCKUX YKa3aHHbI€ B OITMCAaHHUU

naboparopHoii paboThl,
MOHUMaeT
TEPMUHOJIOTHIO
CYIIHOCTB TPOLECCOB.;
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CBOei paboTHI. ;

cucrem.

2.2 Komnerenuus ITK-4
ITK-4: criocobHOCTRIO K Ha/laJKe, HACTPOWKe, FOCTUPOBKE W OIBITHOM IPOBEepKe MpPHOOPOB U

st hopMUpoBaHUsT KOMITeTEHIIMK HEO0OX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIIeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbI B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

METO/Ibl ¥ TIPUOOPHI,
WCTIONb3yeMble B 00/1acTh
OTTHYECKOTO
MaTepraioBe/|eHHs

obopyoBaHue, TPOBOWTE
WCCITe/I0BaHUs
(bU3MUeCKIX CBOMCTB
ONTHYeCKUX MaTepHasoB C
BbIOOPOM TEXHUYECKUX
Cpe[iCTB, METOZIOB
v3MepeHuit 1 06paboTKu
pe3y/ibTaToB

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve 3HaTh OCHOBHbIE OcBauBath 1 MeTogamu ripoBefieHUst
3TaroB 3KCriepUMeHTalbHbIe 9KCI/IyaTHpOBaTh HOBOE | HACTPOMKH, FOCTUPOBKU U

OTIBLITHOU TIPOBEPKU
1prbOPOB U CUCTEM
9KCITEPUMEHTA/IbHBIX
M3MepeHUN ONTHYeCKUX
BeJTMUMH U UCC/IeJOBaHUS
Pa3IMUHBLIX 0O0BEKTOB T10
3a/laHHOM MEeTO/IUKe

Buabl 3aHaTHM

* [IlpakTnueckue
3aHATHUS;

* JlaboparopHbie
paboThI;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* Kypcogast pabora
(mpoekT);

* VIHTepakTUBHbIE
TpakTUUeCcKHe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* lHTepakTUBHbIE

 [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
paboThI;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* KypcoBasi pabora
(poekT);

* VIHTepaKkTHUBHbIE
NpaKTUYeCKHe 3aHSTHS;
* VIHTepaKkTHUBHbIE
nabopaTopHbIe 3aHITHUS;
* llHTepakTUBHbIE

* JlaboparopHble
paboThI;

* CamocTosTenbHas
pabora;

* VIHTepaKkTUBHbIE
MpaKTUYeCKHUe 3aHSATHS;
* lVHTepaKkTHUBHbIE
nabopaTopHbIe 3aHSATHUS;

¢ KoHcnekT
CaMOITO/ITOTOBKH;
e Tecr;

* ODK3aMeH;

* KypcoBas pabota
(npoekr);

* KoHcrekT
CaMOTIO/ITOTOBKY;
* Tecr;

* 3JK3aMeH;

* Kypcosasi pabora
(npoekr);

JIeKLINY; JIeKLINY;
Wcnons3yemblie * OtyeT no * Ortuet no * Otyet no
cpeacTsa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLeHWBaHWA * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * DK3aMeH;

* Kypcosas pabora
(poekT);

CDOPMYJ'II/IPOBKEI rokazaTrejied | KpUTEPDUEB OLIEHWBAHUSA AaHHOﬁ KOMITeTEHIIMX TIpUBEAEHA B

Tabmumrie 6.
Tabsuria 6 — IToka3aTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
O1inuHo * CaMOCTOSITeJTLHO

(BBICOKMI YPOBEHb)

¢ MOXXeT aHa/IM3MPOBATh
CBA3U MEXAY
Pa3/IMUYHbBIMU

* pelaTth 3a/lauu
TIOBBILIICHHOU
CII0>KHOCTH, KOPPEKTHO

1o/i0VpaeT ¥ TOTOBUT [IIs]
9KCITIePUMEHTA
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(busruecKUMu
TIOHSATUSIMHM U MOZIEJISIMH,
TIpe/ICTaB/IsIeT CIIOCOOBI U
pe3y/bTaThl
WCTIO/Tb30BaHMUS
Pa3/IMYHbIX (HU3UKO-
MareMaTHu4eCKUX
MoZiesielt ONTUYeCKUX
CBOMCTB TBep/IbIX TeJl.
O6ocHOBBIBaeT BEIOOP
MeTo/la U TIJIaH PelleHust
3a/jauu;

BbIpaXkaTh U
apryMeHTHPOBaHHO
000CHOBBIBAThL
pe3y/bTaThl.;

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

Xoporiio (6a30BbIit

¢ MOXXeT aHa/IM3UPOBaATh

¢ peliatb TUIIOBLIE

¢ + CaMOCTOATE/ILHO

OCHOBHBIe (pU3NUeCKHe
(hakThbl, Ujeu; 3HaeT
OCHOBHBbIE a/ITOPUTMBbI
pelilieHus1 TUTIOBBIX 3a/jau;

pelLleToK. YMeer
paboTark CO CTIpaBOUHOMN
UTepaTypoi. Ymeet
OOBSICHUTH pe3y/IbTaThl
CBOeii paboThl. ;

ypOBEHb) CBSI3U MEXIY 3a/laui, MaTeMaTHuue CKU pa60TaeT Ha
pas3/IMYHbIMU BbIpa)kaTb U C HCCIIe/loBaTeIbCKUX
¢usnyeckumu ¢u3MUeCcKoil TOUKU yCTaHOBKax. MoxeT
TIOHATUSIMUA Y MOZIe/ISIMY, | 3PeHUsl apryMeHTHUPOBaTh | MHTEepIpeTUpOBaTh U
TIPe/ICTaB/IsIeT CIIOCOObI M | pe3y/ibTaThl aHa/Inu3a WJUTIOCTPUPOBaTh
pesy/bTarhl 5KCIepUMEeHTa/IbHBIX U M0/IyYeHHbIe
VICTI0/Tb30BaHUS TeopeTu4eCKuX SKCIeprMeHTa/bHble U
pa3/InyHbIX (PU3UKO- HcCceloBaHUM TeopeThuecKue
MaTeMaTHu4eCKuX OINTUYEeCKHX CBOMCTB pesy/bTaThl.;
MoZesiel oNThYeCKUX TBep/bIX Tesl;
CBOWCTB TBEP/BbIX TeJl.
OO60CHOBBIBaeT BLIOOD
MeTOZia Y TUIaH pelleHus
3ajaui.;

YOBIETBOPUTENIBH | ¢ faeT OMpe/e/ieHust * pacrio3HaeT * IIpaBunbHO

0 (IOpOroBbIi OCHOBHBIX ITOHSTHH, pas/IuyHbIe TUIIbI WCTI0/b3YeT MpUOOpHI,

YPOBeHb) BOCIIpOU3BOAUT KpUCTaJIJINUeCKUX YKa3aHHbI€ B OTIMCAHUH

naboparopHoii paboThl,
MOHUMaeT
TEPMHUHOJIOTUIO U
CYIIHOCTB TPOLECCOB.;

AedaTeJIbHOCTH,

XapaKTepU3yIOLUX 3Tarbl

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3alidi BbIIIeIrIepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCII0/JIBb3YOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJlbl, HEO6XO,I[I/IM]:I€ AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcoCTaBe.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— Ha3oBuTe XapakTepuCTUKY rpaHUL] ONTUUECKOTO M3/TyueHusi: YIbTPauoIeToBoro, BUAUMOrO,

(bopMHUpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

VMH(paKpacHOro Auana3oHoB. YTo Takoe KO3 PULIMEHTbI O0Tpa’keHUs, MPOITyCKaHusl U nornoleHus? Kak
BbIpaKaeTcsl 3akOH Byrepa-Jlambepra-bepa? Ha3oBuTe ornTHyecKye XapaKTEPUCTHUKU cpefibl. UTo Takoe
roKasare/ib rpejomMaeHusi? [lucnepcus okasaressi pesioMaeHusi. Yto Takoe mossipusanus ceeta? [lavite
oripefiesieHre COOCTBEHHOTO M TIPUMECHOTO TIOTJIOIeH s CBeTa B TBepPAbIX TesiaX. Kakve BU/IbI paccesiHus
cBeTa HaOMOAAIOTCS B TBepAbIX Tenax? Urto Takoe Qorosnekrpudeckuid 3¢ dext? DoTornpoBoAUMOCTb
TBepAbiX Tes. becuBeTHoe Heopranudeckoe creko. ChIppeBoil cocTaB creksa. [Ipon3BoACTBO
ONTUUYeCKOro creksa. Ha3oBuTe onTruyeckue MOCTOSIHHbIE CTeK/a U HOpMUpYyeMble IoKa3are/u KauecTBa
creksa. UTo Takoe xpomaTuueckue abeppali U KaK WX MOXKHO YCTpaHUTh? PH3MKO-MexaHUuecKue U
TepMUueckre cBorcTBa. OpraHuuyeckoe cTekn0. OCHOBHbIe CBOMCTBA. TeXHOJIOTHSL IIOJIy4YeHHe
opraHuueckoro creksa. [IpumeHnenue. [|BeTHoe ontudeckoe crekio. CriocoObl onyueHusi. [IpuMmeHeHue.
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UYto Takoe (OTOXpPOMHBIe cTekla. Kpucrammueckoe coctosiHue BeljecTBa. CTeK/JIOKpUCTalIMuecKue U
KpUCTa/UIMyeCcKre MaTepuasbl. UTO Takoe CerHeTO3/1eKTPUKU. VIX OCHOBHbIe CBOWCTBA. [1be303/1eKTPUKHU.
VX mpumeHeHue. AKyCTOONTUYeCKHWe Marepuasnbl. Kpucramisl [ reHepaldd Jla3epHOIO U3/1y4YeHUs.
Marepuansl i1 TreHepallud BTOpPOM rapMOHUKUA. PoropedpakTuBHble KpUCTa/LIbl. DOTOHHBIE
KpucTa/ibl. Marepuanel C OTpULIATe/IBHBIM I10KasaTeseM IpesiomyieHUs. Ha3oBuTe coBpemMeHHbIe
TeH/IeHLJUM pa3BUTHUS ONTUYECKUX MaTepHasioB: MOJU(PYHKLMOHATIBHOCTb, MUHUATIOpH3aL{isl ONTHYe CKUX
3/IeMeHTOB, 00beJUHEHHE W CMeIlleHHe TOHATUN «ONMTHUeCKHUN MaTepuai» U «ONTHUYECKUN 3JIeEMEHT».
Yro Takoe HAaHOCTPYKTyprpoBaHHe. HaHOKpHcTanmmueckre mareprarsl. VIX 0CHOBHbIe CBOKCTBA.

3.2 TecToBbIe 3aaHUA

— Tlpumeps! TecToBbIX BonpocoB Tema «Kpucrannmyeckoe coctosiHUe BeljectBa» 1. Kakout Bup
CBSI3M (HanWIIMTe Ha3BaHMe CBsi3M) ocyljecTBiseTcss B MosieKyne NaCl y Kakve U3 nepeurcieHHbIX
CBOWMCTB MeXaTOMHBIX CBSI3ed MOTIYT el COOTBeTCTBOBaTb? OTMeTbTe BCe BO3MOKHBbIEe BapHaHTHI. 1)
Hachbllllaemasi 2)HeHachbllljaeMasi 3)HaripaBieHHasi 4)HeHanpaBJ/ieHHasl 5)rosisipHas 6)HenonsipHas 2. Kakoit
BU/J CBSI3U BO3HUKAeT MeXX[Jy ABYMs IOJIAPHbIMU MoOjeKynaMu? K KakoMy KacCy OTHOCHUTCS 3TOT BHJ
ces3u? 3. Kak Ha3bIBalOTCS U K KaKOMy THUITY OTHOCSTCS JedeKTbl, 00yC/OBJI€HHbIE TeTJIOBBIMU
KoneOaHUSIMA aTOMOB pelieTKd? VX Hamuuue TPUBOAUT K (BbIOepUTe BCe BepHbIe BapHaHTHI) 1)
HapYILIEeHWIO MMPUHLUIA [JIOTHOU YIIaKOBKM aTOMOB 2) MCKa)KEeHUIO Pery/sipHOCTU pPelleTKU 3) CMeLeHUI0
aTOMOB B MeXX/I0y3eJ/IbHO€e MPOCTPAHCTBO 4) CMELeHNI0 aTOMOB OTHOCHTEIBHO MOJIO)KEHUSI PaBHOBECUSI
4. Haubosiee TUIOTHO yraKoBaHHasi MPOCTasi KPUCTA/UIMUecKasi pellleTKa MO)KeT UMeTh (OTMeThbTe BCe
BepHble  BapuaHThl): 1) KyOWuyecKyr0 TrpaHelleHTPUPOBAHHYIO CTPYKTYpy 2) KyOHueckyro
00BeMHOLIEHTPUPOBAaHHYIO CTPYKTYpPY 3)chepounianbHyI0 CTPYKTYpy 4)reKcaroHanabHYI CTPYKTYpy 5)
POMOUYECKYIO CTPYKTYPY. 5. [T€PUOJ PEIIETKH — ITO ..uvrerenreneeneenennenseneenenseneeneeneaneneenns Tema
«Onrtryeckoe ctekno» 1. K romoreHHbIM ()OTOXPOMHBIM CTeK/aM OTHOCATCA 1) Ije/iouHble CTeKna 2)
HaTPUeBOCU/IMKATHBIE CTeK/Ia, cogepskamye noHel Ce3+ u Eu2+) 3) momibaeHoBoe CTek/io 4) KBaplieBoe
ctekno. 2. K rereporeHHbIM (DOTOXPOMHBIM CTeK/IaM OTHOCATCS 1) LiesiouHble cTeKna 2) KBapLieBoe
CTeK/0 3) CUIMKaTHbIe CTeK/a 4) CTek/a, aKTUBUPOBAaHHbIE UYBCTBUTE/IbHBIMU MUKPOKpPHCTas/IaMu. 3.
[IpuuvHbI TOsIBJIEHUS] OKpPAacKu cTekon 1) muimMgoBKa CTeKoa 2) BO3/eWMCTBHME Ha CUIMKaTHblIE CTeK/Ia
KUC/0TaMy 3) BBeZleHHWe OKCHUJOB MeTaslIOB, U3MEHSIIOIIUX CTPYKTYpy CTeK/la B mpoliecce Bapku 4)
BBeJeHUe Mena. Tema «HenuHeliHble onTHueckue MaTepuanbl U 3(Q@ekTel B HUX» 1. HenuHelHbIMU
Ha3bIBAIOTCS TUD/IEKTPUKH, Yy KOTOPBIX HaOmomaeTcsi 1) He/muHelHasi 3aBUCUMOCTb TUIOTHOCTUA TOKa OT
HamNpsUKeHHOCTH  IeKTPUYEeCKOro To/as 2) HeJWHeWHash 3aBUCUMOCTb — ITOJISIPU30BAHHOCTH  OT
HamnpsUKeHHOCTHU  37IeKTPUYeCKOro 1ot 3) HeJuHelWHasi 3aBUCHMMOCTb KOHLIEHTpAlLMM WOHOB B
[VSJIEKTPDUKE OT HalNpsOKeHHOCTU S/eKTPUUeCKoro mnonsg 4) HelvHeWHass 3aBUCMMOCTb —3apsja
OUS/IeKTPUKA OT HampshkKeHHOCTH TIofsi 5) HelWHelHas 3aBUCUMOCTb — TOJIIPU30BAaHHOCTH  OT
KOHL|EHTpallUd MOHOB B [W3JieKTprKe. Bribepure [Ba TOXAeCTBEHHbIX C ()HM3WYECKOM TOUKU 3peHust
BapuaHTa. 2. [Ipu MMHEHHOM 3/1eKTPOONTUUeCKOM 3(deKkTe ToKas3aTesb MpesomyieHusi 1) 3aBUCUT OT
HanpsUKeHHOCTH MO/ MO KBaZpaTUUHOMY 3aKOHy 2) He 3aBHCUT OT HarlpaB/IeHHsl HarpshKeHHOCTH
3/IeKTPUYECKOro 1Mo/t 3) JIMHeNMHO 3aBUCHT OT HampsyKeHHOCTU 3/1eKTPUUecKOro Tosisi 4) JUHerHO
3aBUCUT OT MHTEHCHUBHOCTHU cBeTa. 3. JKUJKUWA KPUCTa/II ...TUIA, UMEIOLUN CTPYKTYPY COBOKYITHOCTH
HUTeH, BBITIHYTBIX B OJHOM HarpaB/ieHWd, W OO/aZalol[uil  TTO/IOKUTETBHON TU3/IeKTPUYeCKOU
AaHU30TPOITHel, TIOMeIleH B MeXOOK/IaJouHOe TMPOCTPAHCTBO KOHAeHcaTtopa. [leiicTBHe IMOCTOSHHOTO
HanpspKeHUs1 Ha OOK/IaJKaX TPWBOAWUT K BO3PACTaHUIO €MKOCTH W OPHEHTAal[uM 0Ced MOJIeKY/ ... TI0
OTHOILEHUIO K TUIOCKOCTSIM OOKMafoK. [Ijisi AaHHOTO TIpe[ioXKeHUs BbiOepuTe TpeOyemble CIIOBa,
TIpYBeZieHHbIe HIDKe 1) HeMaTWueckoro 2) KyOuueckoro 3) CMeKTHUecKoro 4) pom0o31puueckoro 5)
X0JiecTepuueckoro 6) TeTpasapruueckoro 7) rapasviesibHO 8) nepreHAUKY/sspHO 9) moz yriiom 450 10) no
BUHTOBOW /MHUU Tema «POTOHHBIE KPUCTa/UIbI M MeTa Marepuanbl» 1. @OTOHHbIE KpUCTalIbl — 3TO 1)
MaTrepuasa, CTPYKTypa KOTOpPOrO XapaKTepu3yeTcsl IepUOAUYECKHM M3MeHeHHeM Ko3(@uiieHTa
TIPOITYCKAaHUs B MPOCTPAHCTBEHHBIX HAlpaB/leHUsIX 2) MaTepuas, CTPyKTypa KOTOPOrO XapaKTepu3yeTcs
MepuoIMYeCcKM HW3MeHeHUeM T[I0Ka3aress [IpeioM/IeHUs1 B TPOCTPAHCTBEHHBIX HarpaBleHusx 3)
(hOTOHHBIMK KpHCTa/jlaMU TIPUHATO Ha3blBaThb CPeZbl, Y KOTOPBIX [U3/IeKTpUUecKasi MPOHULIAeMOCTh
TIepUOINUeCKH MEHSIETCS B TIPOCTPAHCTBE C TIEPUO/OM, Z0TTYCKAILUM OP3TTOBCKYIO JU(paKIHio cBeTa 4
) MHOTOC/IOMHbIE JUW3MeKTpUuecKde MaTepuanel. 2. Meramarepuanbl — 3TO MaTtepuansl 1) c
OTpULiaTeNbHbIM yZe/JbHbIM CONPOTHUB/IEHHWEM 2) C OTpULIAaTelbHbIM IOKa3aTejeM MperoM/eHus 3) B
KOTOPBIX TPYINOBasi U (pa3oBasi CKOPOCTH UMEKT OJlMHAKOBble HarpaB/ieHus 4) B KOTOPBIX T'PyMroBasi u
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(ha3oBasi CKOPOCTH UMEIOT TIPOTUBO-TIONIO’KHBIE HarpaBieHus: 3. B Metamarepranax 1) syuu mazaroiiero
Y TIpeJIOM/IEHHOTO CBeTa HAaxOJSATCS T0 OAHY CTOPOHY OT HOpMaiu; 2) BeMUMHAa OTHOCHUTEeTbHOM
JIU37IEKTPUUECKOW  TPOHUIIAEMOCTH MeHbIIle Hy/s, a BeJIMUMHA OTHOCHUTEJTbHOM MAarHUTHOM
TIPOHULIAeMOCTH Oosblile Hy/Isl; 3) BeJIMUMHA OTHOCUTEIbHOU TU3/IEKTPUYeCKOU MPOHUI[aeMOCTH Oosibliie
Hy/II, a BeJMUMHA OTHOCUTENHHONM MAarHUTHOW TIPOHWMIIAEMOCTH MeHbllle Hy/s; 4) BeIMudHA
OTHOCHTE/IbHOW [M3eKTPUUECKON TPOHUI[@eMOCT W OTHOCHUTE/NbHOW MAarHUTHOM TPOHULIAeMOCTU
MMEIOT OTPHLIaTe/IbHOe 3HaueHue.

3.3 Bonpocsl Ha cobece/joBaHHe

— Ilpouecchl oTpakeHus, IIOIVIOLeHUsI U TpejioMyieHHss cBeTa. OnrTvyeckue IIOCTOSIHHBIE.
PacripocTpaHeHue cBeTa B HeoJHOpPOAHOUW cpezne. OddeKT MOMHOT0 BHYTPEHHET0 OTPa)KeHUsl Kak
YaCTHBIA Cydaid 3akoHa mpenomseHusi. Ilonspusaius cBeta. @opmynel Ppenens. 3akoH bprocrepa.
Tunel KpUCTa/UTMUECKUX pelleToK. [lapameTpsl KpuCTa/uInueCcKor perueTkd. Kpucramibl JU3MeKTPUKA U
NOyNpOBOAHUKM. VX ¢u3nueckue u onTuueckue cBoucTBa. ITonsipusanus ausneKTpUKOB. Kpucrasibl
OUSJIEKTPUKKM W TIOAYNPOBOAHUKU. WX  QU3MKO-XUMUUeCKUe  CBOWCTBa, OINTHYeCKWe U
(hoTos/1eKTprUeCcKre CBOMCTBA. Bpemsi »kKu3HU CBOOOAHBIX HOCHUTE e, YPOBHU PEKOMOWHALIUU U YPOBHHU
npyuuanus. [lemapkalijioHHble YpoBHH. HekoTopble Haubosiee Ba)kKHbIe MOZETH (POTOMTPOBOAMMOCTH.
®dU3MKO-XUMUYeCKUe U ONTUYeCKre CBOWCTBA HEOPraHWYeCKOro CTeksia. Xpomaruueckue abeppanuv v
UX ycTpaHeHHe. OnTrueckue NoCTosiHHble. OpraHuyeckoe CTeK/I0

3.4 TemMblI ONIPOCOB HA 3aHATHUAX

— Knaccudukaiys ontuyeckux MarepyasnoB. Posib orTHUeCKUX MaTeprasioB MpPH UCII0/b30BaHUN
OTNITUYeCKUX U TororpadryecKrx MeTO/0B B 33/ja4ax pacrio3HaBaHUsi 0Opa3os.

— IlpoxokzeHre ONTUUECKOrO U3/AydeHUs uepe3 KpUCTaibl. OnThueckue sBA€HUS B
Kpucrasnax. [Iporjeccel oTpakeHus, IOIVIOLLeHUs U ITpesioM/leHus cBeTa. OrnTryeckue MOoCTOsTHHBIE.

— IlpupogHble U CUHTeTUYECKHUe KPUCTA/UIbl, UX CTPYKTypa. TUIIbI KPUCTA/ZIMUECKUX PeLIeTOK.
[TapameTpsl KpucTa/yinuecko perieTkd. [dedekTbl KpUCTa/iMueckod pelieTku. Kpucraisl
JM37IeKTPUKY U MOTYNIPOBOAHUKU. VX (hr3ryecKue 1 ONTHUeCKHe CBOWCTBA.

— CerHeToa/eKTpUYeCKre, Ibe30UIeKTPUCKHe, IUPOYVIEKTpUYecKre KpucTawbel. JKujgkue
KpucTanibl. [IpiMeHeHre HeTMHeHHBIX ONTUYeCKHMX KPUCTa/UIOB B YCTPOKMCTBAX OMNTO3/1EKTPOHUKH.

— CeoIpbeBol cocTaB creksa. [Ipon3BoacTBO onTHueckoro crekna. HopMmupyemele mokasarenu
KauecCTBa CTek/la. Xpomaruueckre abeppaliuu U WX ycrpaHeHue. PH3MKo-MeXxaHUUeCKre U TepMUYecKue
CBOWCTBA.

— Oprannyeckoe cTekn0. OCHOBHbIE CBOMCTBA. TexXHO/IOrMs MOMy4YeHre OpraHu4ecKoro CTeK/a.
IIpumenenue.

— IlBetHOE onTHueckoe cTeko. [IpUuMHBI MOsIB/IEHNsT OKPAacKK cTekosl. O603HaueHHs 1JBETHOTO
orntrhyeckoro crekna. PDortoxpomHble cTekna. OCHOBHblE MapamMeTpbl (POTOXPOMHBIX MaTepuasioB.
WndpaxpacHoe 6eCKUCIOPOAHOE CTEKIIO.

— CoBpeMeHHbIe TeHJEHLUU Pa3sBUTHUA ONTUUECKUX MaTepuasioB. DPOTOHHBIE KpUCTa/UIbL.
Marepuarsl ¢ OTpULIaTe/IbHBIM [T0Ka3aTesieM MpesioM/eHust. [10MpyHKIMOHaIbHOCT, MUHUATIOPU3ALIUS
OTNITUYECKHUX 37IeMEHTOB, 00beJUHEeHNe 1 CMelleHHe TIOHSATHH «ONTHYeCKHW MaTepuam» W «ONMTHYeCKUn
371eMeHT». HaHOCTpYKTypUpoBaHUe. HAHOKPUCTa/UIMYeCKUe MaTepralbl.

3.5 TeMbl JOK/Ia/J0B
— 1. Marepuansl As 3andcu vHpopMmauud. 2. Marepuansl [jisi BOJIOKOHHOM M WHTerpajibHOU
onTuku. 3. [IpumeHeHye opraHuyeckoro creksia. 4. Ontudeckye cuta/uuibl. Mapku cutauioB. 5. Crekia
ns1 aktuBHBIX Tesl OKI. 6. Creksa 11 BOJIOKOHHO-OIITUYeCKUX 3/1eMeHTOB. 7. KpucTabl: JU3/1eKTPUKU
Y nosiynpoBoiHUKY. 8. KpucTtasnibl /s vHGpakpacHol 06/1acTy crieKTpa.

3.6 DK3aMeHaI[MOHHbIE BOMPOCHI
— 1. PacripocTpaHeHHe ONTHYECKOTO U3/IyueHUsi TIpU TIPOXOXKAEHUM uepe3  BellecTBo.
Kosddunment otpaxenus. Kospduuuyent nponyckanus. Kosdduiment nornomenus. Ontrhyeckas
wioTHOCTb. OmnThueckue mocTosiHHbBIE. 2. OTpakeHuWe, TMpesioM/IeHHe, TIOIVIOIeHHe U TIPOIyCKaHHhe
MOHOXPOMAaTHUeCKOTO M3/TyyeHUsl — KOJIMueCTBeHHbIe COOTHoIIeHus. 3. OTpa)keHHe Ha rpaHuLie paszena
IByX cpeq. 3akoH Bprocrepa. 4. [TornoimieHue u3nyueHusi B MaTepuase. 3akoH Jlambepra-Byrepa. 5. Turierl
xUMHAYeckux cBszeid. Kiaccudukanusi XuMryeckux CBsi3eil. DHepreThuyeckue rapameTpbl MeXKaTOMHBIX
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CBsI3el: SHeprusl MOHW3alliY, SHeprus CPOJCTBA 3/eKTPOHA K aTOMY, 3/1eKTPOOTpHULaTe/IbHOCTh. VIoHHas
cBsA3b. 6. KoBasieHTHast cBa3b. MeTasmmueckasi CBa3b. 7. MexxmonekyssipHble cBsisu. 8. Kpucrasibl. TUIbl
KpucTammyeckux pemtetok. 9. Kpucrannel. OCHOBHbIe TMapaMeTpbl KpUCTa/uidueckon permietku. 10.
Kpucrannorpaguueckue HarpaBieHHsi M IUIOCKOCTH. 11. [ledeKTbl KPUCTAIIMUYECKON CTPYKTYpBI.
Knaccudukaius gedekto. ToueuHsle fedeKThl: BaKaHCHsI, aTOM BHeZIpeHUs1, aToM 3amMelijeHusi. [ledeKTbl
®penkens. Jedextol [lortku. 12. Jedektnl. LleHTpbl okpacku. JInHeliHble fedekThl. ducnokaimu. 13.
ITonsapusanus gu31eKTpUKOB. Ilonspu3oBaHHOCTL. [IussieKTpuueckass IPOHULIAeMOCTb. IlosspHble u
HeroJIsipHble [U3/IeKTPUKU. 14. Buapl nonspusauyy. YIpyrve BUABI TOJISIPU3aLiUM IUS/I€KTPUKOB. 15.
PenakcalloHHble BH[bI TOJISIPU3aliUM  AUS/EKTPUKOB. BBIBOA  peslakCallMOHHOTO  3akOHa /1Sl
niosisipu3oBaHHOCTH P = f(t). 16. CerHerosnekTpuku. 17. ITbe303mekTpuku. 18. XKugkue Kpuctaiibl. 19.
Onrtuueckoe OeciBeTHOe HeopraHuyeckoe crekao. ChIppeBOM COCTaB CTeksia. I[Ipou3BOAICTBO
orTuueckoro crekna. [edektsl onTthyeckoro crekna. 20. Onruyeckoe OecijBeTHOe HeOpraHUuecKoe
creko. OnTrueckue mocTosiHHbIE. 21. OnTrueckoe OeciBeTHOe HeopraHUueckoe cTekio. Hopmupyembie
ToKa3aresid KaueCTBa ONMTUUYECKOTO CTeK/ia, CUCcTeMa 0003HaueHus M KiacCuUuKaluy cTekos. JJuarpaMma
Ab6Ge. 22. OnTrueckoe GeclBeTHOe HeOpraHUUeckoe CTekio. MexaHnueckue CBOWCTBa. 23. OnTuyeckoe
OecriBeTHOe HeopraHuyeckoe CTeksio. Tepmuueckue cBoiicTBa. 24. OpraHudeckoe cTeksio. OcobeHHOCTH
OpraHu4eckoro crekna. Texnosorus mnonydyeHus. IIpumenenue. 25. LlBeTHOe oNTUUeCKoe CTeKJIO.
MournekynsipHble Kpacutenud. OKpalivBaHue MeTa/ulaMU B KOJUIOWJHOM COCTOosiHUMM. 26. LlBeTHOe
onThyeckoe crekno. OkpammBaHWe, BbI3BaHHOe oOnyueHweM. Cossipusanms.  CrieKTpasbHast
XapaKTepUCTHKA LIBeTHOTO cTeksa. CBeTouabTpel. 27. @otoxpomusMm. POTOXPOMHbIE CTEKIA.

3.7 TeMbI KOHTPO/IbHBIX PadoT

— TIlpumep koHTpOnbHOW pabotel Mo Teme "Tlornommenue cBera. 3akoH Byrepa" Bapuwant 1 1.
CreknsiHHas nuactTuHa TonuHou d = 3,82 mm, nponyckaeT 88,2 % ynasiuero Ha Hee cBeta. OnpesennThb
K03((ULMeHT NOITIOIIeHUs CTeK/Ia /i/1s1 JaHHOM JJIMHbI BOHBL. 2. Ha CTeK/IssHHYO0 M/10CKOoapasuiebHy 0
I/IaCTUHY IajiaeT 110 HOpPMa/iv IJIOCKasi MOHOXpOMarruyeckasi CBeToBasi BojiHa WHTeHcUBHOCTH 10 = 100
am/M2. Tlokasarenb npesomieHUs TacTUHbI N = 1,5, KosdduupenT nornomenus [ = 1,0 m-1. TonuHa
nnactvHel d = 10 cM. [IiMHA KOrepeHTHOCTU BOJIHBI HAMHOTO MeHblle d. OnpefennTe HHTEHCUBHOCTD
CBeTa, MpOLIeJIIero uepes IUIACTUHKY, C y4eTOM OTPaXeHWs OT [ABYX rpaHul] pasgena. IIpumep
KOHTpPOJIbHOM paboThl Mo Teme "TTosiHOe BHyTpeHHe oTpakeHue cBeTa" BapuanT 2 1. Ha BxoJHYyI0 rpaHb
NIPSIMOYTO/IBHOM paBHOOE/IpeHHOM TIPU3MBbI, U3rOTOBJIEHHOW M3 CTeK/Ia C MoKa3aTesieM IpesioM/IeHHsT N2
=1,7, nmagaer cser nog ymwioM 100. MOXHO /¥ B 3TOM C/lyyae He HaHOCWTb Ha OTpakaroLlyl0 I'paHb
3epKa/jbHOe IMOKpbITHe? 2. CBeT majaeT u3 CTekaa B BO3AyX nof yrioMm 420. ITokasaresb mpesoM/ieHUst
Ans crekna nl = 1,45, ansa Bosgyxa — n2 = 1. Byzer /i IPpOMCXOLUTH TO/IHOe BHYTPeHHe OTpakeHue?
OtBet o6ocHOBath. [IpuMep KOHTpPO/IBHOM paboThl Mo Teme "3akoH Bproctepa" Bapuant 1 1. Yron
bprocrepa mpu majseHuM cBeTa M3 BO3[yXa Ha KpUCTa/yl KaMeHHOM cosmv paBeH 570. OmnpeznenuTb
CKOpOCTb cBeTa B 3ToM Kpuctasie. (OtBetr: 1.94 - 108 m/c.) 2. ITyuok cBeTa, UAYLIUIA B BO3AyXe, MajaeT
Ha TIOBEPXHOCTh >KUAKOCTU Tiof yrinom 01=540. Ompenenuts yron rmnpenomsieHdss 02 myuka, eciau
OTPaKEeHHBIM Iy4YOK MOJHOCTBIO TMO/SIPU30BaH, T.e. CBeT IaJjaeT Ha IpaHMLy pasfiesna [BYX CpeJ, IOJ,
yriioM bprocrepa. Tlpumep KoHTposibHOM paboThl 1o TeMe "IlapameTpbl KPUCTa//TMUeCKOW pelieTKd"
Bapuanr 1 1. Ornipesenuts THI pelleTKH M 6asuc KyOndyeckodd 00beMHO-L{eHTPUPOBAaHHOM pelleTKd. 2.
Boruric/iute K03(pUILEHT KOMITaKTHOCTH AJIsi TPaHeLleHTPUPOBAaHHON KyOudeckod perneTku. IIpumep
KOHTpO/bHOW pabotel 1o Teme "WHpekcsi Mwumnepa" Bapuant 1 1. TloctpoiiTe HampaieHue c
vuHgekcamu [101]. 2. HaiiauTe uHAEKCHI MJIOCKOCTH, OTCeKarolljeld Ha KOOpAMHATHBIX OCSIX OTpe3Ku: 2; -1;
- 1/2. 3. V306pa3ure miockoCTh ¢ uHAeKcamu (110).

3.8 Tembl /1abOpaTOPHBIX padoT
VccnenoBanue eeKTOB B KPUCTa/IIax
Vi3mepeHue 11oKa3areJisi Ipe/IoOMJIeHHsT ONTTUYeCKOTO CTeKIa pepakToMeTpUYeCKUM METOZIOM
W3mepeHue ko3GhduleHTa MponyCKaHus [IBETHOTO ONTHUECKOTO CTeK/Ia
— WccnenoBaHve KUHETHYECKHUX CBOMCTB (DOTOXPOMHBIX CTEKOJT

3.9 TeMbI KypCOBBIX IP0OEKTOB (Pador)
— 1. Crekna a8 wHGpPaAKpacHOW OINTHKU: CIOCOOBI TIOyYeHHs, OCHOBHbIE CBOMCTBA,
npyMeHeHre. 2. MeTozbl MCCe0BaHUs ONTHYeCKUX MarepuasoB: 3. HenuHeliHble perucTpupyrolye
Cpe/ibl: CerHeTo3/1eKTpUUeCKre, 3/1eKTPOooITHIecKre, poTopedpakTvBHbIe MaTepUasbl. 4. DIeKTPeThI. 5.
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Marepuasnsb! fj1s1 BOMTHOBOZAOB. 6. ONTHKA TOHKUX IJIEHOK. 7. ONTHUeCKre CBOWMCTBA XKUAKUX KPHUCTAJIJIOB
U UX TIpUMeHeHHe B cucTeMax 00paboTku ontuueckod uHpopMmarmu. 8. OnThuecKyde MaTepuasbl st
CBeTOMOJHOM TEeXHUKW: OCHOBHbIe CBOWCTBA, HeOpPraHWueCKMe UW OpraHhuyeckue MaTepualibl,
MepCreKkTUBbl  WCIoMb30BaHuA. 9. OnTudeckre Marepuasnbl sl TBepAOTE/NbHBIX  Jla3epOoB:
TIOJIyTIPOBOAHUKOBBIE U IW3/I€KTPUUYECKUe MaTepuasbl, UX OCHOBHbIE CBOMCTBAa M XapakKTepUCTHKHU. 10.
[IpreMHUKM onTUYeckoro wusnyuyeHus. Poroguozabl. 11. OnThueckde BOMHOBOABL. 12. MeToabl
BbIpall[BaHUS1 KPUCTAJIOB.

— 1. Crekna a1 wHGpaAKpacHOW OINTHKU: CIIOCOOBI TIOyYeHHs, OCHOBHbIE CBOWMCTBa,
npvMeHeHre. 2. MeTozbl MCCIeO0BaHUS ONTMYeCKUMX MarepuasoB: 3. HenuHeliHble perucTpupyrolye
Cpefibl: CerHeTo3/IeKTpUUecKue, 3/1eKTpoonThuueckue, horopedpakTiBHbIe MaTepuasbl. 4. D/IeKTPeThl. 5.
Marepuansl A1 BOTHOBOZOB. 6. ONTHKAa TOHKUX IJIEHOK. 7. OnThUUeckKue CBOMCTBA KUJKHUX KPUCTAJIIOB
U UX TIpUMEHeHHWe B crucTeMax 00paboTku orntuueckod wiHMopMarwu. 8. OnThueckde MaTepuasbl st
CBETOAMO/HOM TEeXHUKU: OCHOBHbIE CBOWCTBA, HeOpraHWYyeckWe U OpraHhyeckde MaTepuaibl,
MepCIrieKTUBbl  UCIO/Mb30BaHUA. 9. OnTuyeckue Marepuanbl i TBepAOTe/bHBIX  Jla3epOB:
TMO/TYTIPOBOAHUKOBBIE Y [JW3/IeKTPUUECKHEe MaTepuasibl, UX OCHOBHbIe CBOMCTBAa M XapakTepuCTUKU. 10.
[IpyemMHuKu onTtudeckoro wusnyvyenus. Poroguozabl. 11. OnThueckre BOMHOBOABL 12. MeTtoabl
BbIpAllIBaHUs KPUCTA/IIOB.

4 MeToauyeckHe MaTepHasbl
st obecrieueHus rpoiiecca oOyueHHUs] W pellleHus 3afau 00yueHUs] HUCTIONb3YIOTCS CeqyoIye
Marepuasbl:
— MeToJuuecKhe Marepuarbl, OIMpeje/sioliyde TpoLeAypbl OLIeHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas 1uTeparypa

1. Onruyeckwie CBOWCTBA TBEPABIX Tesl: YueOHOe mocobwe To auciuruiiHe «OnTHYecKue
CBOWCTBAa TBEpAbIX Tea» [ MarucTpoB HarpaeieHusi mnoArotoBku 11.04.04 «3nekTpoHWKa |
HAHO3/IeKTPOHMKa» MPOrpaMMbl akaleMAueCKOW MarucTparypsl «[IpoekTrpoBaHue 1 TEXHOIOTUSI MUKPO-
Y HaHO3JIEKTPOHHBIX cpeAicTB» / CuMoHoBa I. B., KucteneBa M. I - 2016. 126 c. [DneKTpoHHbIM pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/5935, cBoOOAHBIIH.

2. OnTuueckoe MaTepuanoBefeHue: YuebHoe mocobue / CumonoBa I. B., Kucrenera M. T. -
2013. 148 c. [DnexkTtponHbii pecypc] - Pexum pgoctyna: https://edu.tusur.ru/publications/2992,
CBOOO/THBIM.

4.2. lonoHUTe/IbHAA IUTepaTypa

1. Onruueckoe mpubopocTpoeHue : YuebHoe mocobue s By3oB / U. I. Tlonorues, I. B.
CumoHoBa ; pen. : WM. B. CamoxBanoB ; ®PefepasbHOe areHTCTBO 10 oOpa3oBaHui0, TOMCKuit
rOCy/apCTBeHHbIN YHHBepcUTeT, IHCTUTYT MOHUTOPUHTa KIMMaTHUeCKUX U 3Konornyeckux cucrem CO
PAH. - Tomck : U3a-Bo Tomckoro yHuBepcutera, 2004. ISBN 5-94621-148-X (Hamuuue B 6ubmuoTeke
TYCYP - 10 3k3.)

2. TlaceikoB B.B., Copokun B.C. Marepuasnbl 3mekTpoHHON TexHUKUA. — CI16: M3a-Bo JlaHb,
2003 — 366 c. (Hanmuue B 6ubmoreke TYCYP - 39 3K3.)

3. Tpodumona, Taucusa MeaHoBHa. Kypc ¢wusuku : yuebHoe mocobue s By3oB / T. .
Tpodumosa. - 16-e u3z., crepeotur. - M. : Akagemus, 2008. - 557, [3] c. : wi1., mopTp., Tabn. - (Beiciiee
npodeccroHanbHOe obpa3oBanue). - [Ipeam. ykas.: c. 537-549. - ISBN 978-5-7695-4956-4 (Hanuuue B
oubmioreke TYCYP - 6 3K3.)

4. AnrtunoB, bopuc JIbBoBMU. Marepuanbl 3/€KTPOHHOM TEeXHUKU: 3a/jlaud U BOMPOCHI
YuebHoe nocobue asist By3oB / B. JI. Aatunos, B. C. CopokuH, B. A. Tepexos. - 3-e u3f., CTepPeOTHII. -
CII6. : Jlanb, 2003. - 206[2] c. : wi., Tabn. - (YueOHuKH st By3oB. CrieljdajibHasi JUTEpaTypa). -
bubmorp.: c. 207. - ISBN 5-8114-0410-7 (Hamuure B 6u6moreke TYCYP - 100 3k3.)

5. CwmupHoB, Cepadpum BceBonopoBuu. ®dusnka TBepgoro Tena : yuyebHoe mocobue / C. B.
CmupHOB ; MuHucTepcTBOo o0OpasoBaHusi Poccuiickoii ®epepanyy, TOMCKUM TOCyZApCTBEHHBIN
YHUBEDCUTET CHUCTEM YIIpaB/leHUsT U  PaZU03JIeKTPOHHMKH, TOMCKUA  MEXBY30BCKUW  LIEHTP
JUCTaHI[MOHHOTO 0Opa3oBaHus. - ToMck : V31aTenbCTBO HAYUHO-TeXHUUECKO# urepatypsl, 2003. - 273,
[3] c. : un. - bubmuorp.: c. 275. - ISBN 5-89503-200-1 (Hamuuue B 6ubmioreke TYCYP - 22 3k3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust

1. V3mepeHue moKa3aTesisi pesioM/ieHUst : MeTofnueckue yKa3aHUs K jabopaTopHbIM paboTam
JJIs. CTy[eHTOB HampaBrieHusi "®oroHuka U onrouHpopmaruka" / AkpectuHa A. C., CumonoBa I. B.,
Kucreneea M. TI. - 2013. 15 «c¢. [DOnekTtpoHHbli pecypc] - Pexum  jgocTymna:
https://edu.tusur.ru/publications/4105, cBOOOAHBI.

2. UWccnemoBanue JedeKToB B KpHUCTa/ulax: MeToAuyeckue yKaszaHusi K JabopaTopHBIM
paboram / AkpectnHa A. C., CumonoBa I. B., Kucrenera M. I. - 2012. 13 c. [SnekTpoHHbIH pecypc] -
Pexxum foctyma: https://edu.tusur.ru/publications/1468, cBoO6oAHbI#.

3. lV3mepeHue T1OKasaTensi Tpe/iOM/JEHUs ONTHMYECKOTO CTekia pedpakToMeTprueCKUM
MeTozioM : MeToauueckre yKasaHusl K jabopaTopHbiM paboram / AkpectuHa A. C., Cumonosa I. B.,
Kucreneea M. TI. - 2012, 20 «c¢. [DOnektponHmiii pecypc] - Pexum pgocrtymna:
https://edu.tusur.ru/publications/1469, cB060gHBIA.

4. WccnenoBaHue KUHETHYECKHWX CBOMCTB (DOTOXPOMHBIX CTeKoi: MeTonuueckre yKas3aHUs K
naboparopubiM pabotam / AkpectuHa A. C., Cumonora I. B., Kucremera M. I. - 2012. 15 c.
[DnekTponHbIii pecypc] - Pexkum goctyma: https://edu.tusur.ru/publications/1470, cBoOOAHBII.

5. Onruueckoe MarepuanoBefieHHe: MeToquueckre yKa3aHWS K TPAKTUUECKUM 3aHATHSM /
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4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPAaBOYHbIE M TOMCKOBBIE CHCTeMbI
1. O6pa3oBaTe/nbHbIii OPTa/ YHUBEPCUTETA
2. bBubnuoreka yHuBepcHUTeTa
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