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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.03 KoHCTpynpoBaHHe U TEXHOJIOTHS JEKTPOHHBIX CPEACTB, YTBEpKAeHHOTO 12 HOs6ps 2015

rofia, pacCMOTpPEHa U yTBEPXkKJICHA Ha 3aceaHuu KadeaAphl « _ » 20 roma, IPOTOKOM
No .
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KVY]IP A. T Jlomuios
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CTapIIuii mpenoaaBaTesb kadeapa
KYJIP C. A. Aptuies
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMuUpOBaHUE MPEACTABICHUS Yy CTYICHTOB O MEXaHM3Max M HAOIIOJAEMBIX 3aKOHOMEPHOCTSIX
B3aMMOJCHUCTBUS PIEKTPOMArHUTHOW BOJHBI C TBEPABIM TEJIOM (MeTallJlaMH, TMOJTYIMPOBOJAHUKAMU W JIU-
AJIEKTPUKAMH, B TOM YHUCJIC TIOHMKEHHOW pa3MEPHOCTH)

1.2. 3amaum AMCHUIIIMHBI
—  PackpbITh TeOpeTHYECKUE U METOIOJIOTHISCKHAE OCHOBBI MEXaHU3MOB TIOTJIOLICHHUS M OTPaXKe-
HUS CBETAa B METAJUIAX, MOTYIIPOBOIHUKAX U TUICKTPHKAX.
— CdopmupoBarh 0O0IIHME MPEJACTABICHUS O TOM, YTO HCCIEAOBAHUE ONTHUYECKHX CBOWCTB SIB-
JSIETCSL B HACTOSIIIIEE BPEMsI OJTHUM U3 OCHOBHBIX METOJIOB SKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS TBEPIBIX
Tell.

2. Mecto mucunnimnebl B ctpykrype OIIOII
Huctunnuna «Ontuyeckue cBorictBa TBepabix Tem» (b1.B.JIB.5.1) otHocutes k 6moky 1 (Bapua-
THBHAS YacTh).
[TpenmiecTBYIONMME TUCITUTUIMHAME, (POPMHUPYIOIIUMH HadaJIbHBIC 3HAHWS, SBISIOTCS CIIEHYIO-
e IUCUMIUIMHBL: MaTtemaruka, Marepuanbl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX CpeAcTB, [lomynpoBoaHuko-
Bas CBETOTeXHMKa, DH3HKa.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS AUCHUIIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— OIIK-2 cnocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTUYECKNH arapar;

B pesynbrare usydeHus IUCLUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU B3aUMOJICHCTBHS ONTUYECKOTO U3IIYYEHUS C TBEPIBIM Te-
JIOM, B TOM 4HCJI€ TBEPAbBIMU MaTepHalaMy IOHWKEHHON pa3MEpHOCTH; UX CIEKTpajbHbIe U MOJSpU3aLH-
OHHBIE 0COOEHHOCTH; OCHOBHBIE KJIACCHI ONTUYECKUX MATepUAJIOB; MPUHIUIBI Pa3pabOTKU HOBBIX OITH-
YECKHUX MaTepHasioB

— yMeTb BriOupars, agantupoBaTth ¥ MOIU(PHUIKMPOBATH MOJEIH, OMHUCHIBAIOIINE ONTUYECKHUE
CBOICTBa TBEP/BIX TEJI, PACCUUTHIBATH OCHOBHBIE ONTUYECKUE XaPAKTEPUCTUKN TBEPIBIX TeI

— Baaaerb HaBbikamu BbIOOpa METOAOB HCCIEIOBAaHUS, OOOOLIEHUS W HHTEPIPETALUU pe-
3yJIbTaTOB MCCIIE0BAHUS ONITUYECKUX CBOMCTB TBEPBIX TEI

4. O0beM IMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTaBIIACT 6.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpynoeMKoCTh JUCIUILINHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl

7 cemecTp

AynuTopHbI€ 3aHATUSA (BCETO) 88 88
Jlexknuu 36 36
JlaGopaTtopHbIe pabOThI 52 52
CamocTosiTenbHas paboTa (Bcero) 92 92
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 60 60
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
CaMocTosTeNbHOE N3yYEHUE TEM (BOIIPOCOB) 6 6
TEOPETUYECKOI YacTu Kypca
Hanmcanue pedepaton 6 6
Bcero (6e3 ax3amena) 180 180
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TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTh 4 216 216
3aueTHnie EquHAIIBL 6.0 6.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl AUCHUIIMHBI M1 BUALI 3AHATHI

Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

3 g
2 8
S 3
& = oS S =
=¥ = o = 2 =
= 0 S S 9 25
= % E sF | i3
HazBaHus pa3aenoB TUCHUIUIMHBI 2 = 5 o O & &
= 2 = | 82 2. E
< o) 09 o 3
o = M3 2 2
Qo Q ~ '9‘ =
O ]
< =
= )
@)
7 cemecTp
1 TIpoxoxaeHne ONTUYECKOTO U3TYYCHUS Ye- 6 6 10 22 OIIK-2
pe3 BELIECTBO
2 Ilornoiienre cBeTa B AUICKTPUKAX U TO- 6 14 16 36 OIIK-2
JYIIPOBOJHUKAX
3 OrpakeHue U NpeNoMIICHHE CBETa Ha I'pa- 8 12 22 42 OIlK-2
HULIE pa3jiena JBYX cpel
4 OnTuveckoe 0ECIIBETHOE HEOPTAHHYECKOE 8 20 34 62 OIIK-2
cTekno. L{BeTHOe onTHyeckoe CTEKII0
5 HenuHeiiHple onTHYECKHE MaTepHabl U 3¢- 8 0 10 18 OIIK-2
(dextol B HUX. ®oTOHHBIC KpUCTAILIBL. Mate-
pHabl C OTPULIATENBHBIM [10KA3aTENIEM IIpe-
JOMJICHHUSI
Hroro 3a cemectp 36 52 92 180
Hroro 36 52 92 180
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
ConepxaHue pa3aenoB JTUCHMIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Tabmuma 5.2 - ConepxaHue pas3esioB TUCIUIUIAH (TI0 JICKITUSIM)
3 z S
: | i
ConeprkaHue pa3zienoB JUCHUILIMHEI 110 = > 0
Hazpanus pa3znenos Aep pasit et z & &
JEKUUAM 9 5 2
X g =
e e g
= S
7 cemecTp
1 IIpoxoxaeHre onTHIECKOro OCHOBHBIE 3aKOHBI PaCIIPOCTPAHEHMUS 6 OIIK-2
W3JIy4E€HUS 4epe3 BEUIECTBO cBera. YpaBHeHHsa Makcsemia. MexaHus-
MBI (HOPMHUPOBAHUS ONTHYECKUX CBOMCTB
KOH/ICHCUPOBaHHBIX cpefl. CKOpOCTh CBe-
ta. OnTudeckue KOHCTaHThI cpefpl. Co-
otHowenus: Kpamepca-Kponwra.
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Utoro

2 TlornouieHue cBera B AMIIEKTPUKAX
U MOJTyTIPOBOIHUKAX

[Tornoienue cBeTa B IUINEKTPUKAX U
nonynpoBogHuKax. CoOCTBEHHOE MOTIJI0-
uieHue. [psimbie U HenpsiMbIE MEK30H-
HbIe iepexopl. Kpaii cobcTBeHHOTO
noromenus. [IpaBuno Ypbaxa. [Tpumec-
HOE TOTIJIONIeHHE CBETa. DKCUTOHHOE
MOTJIOLIEHUE. DKCUTOHBI

Hroro

OIIK-2

3 OtpaxkeHue U NperoMIIEeHHE CBETa
Ha IpaHulie paszena AByX Cpel

OTpaxxeHue U npeIoMIIEHUE CBETa Ha
rpanumliie paszuena cpel. IlonHoe BHyTpeH-
He orpakeHue. [lonapusanus ceera.
®opmyiel Openens. [onspusanus npu
OTPaKEHUU U IPEJIOMIICHUH CBETA Ha
IPaHULE ABYX JUAJIEKTPUKOB. 3aKOH
bprocrepa.

HUroro

OIIK-2

4 OnTryeckoe OeCIBETHOE
Heopranuyeckoe cTekio. L{perHoe
OIITHYECKOE CTEKIIO

CoIpbeBoil cocTaB cTeka. OnTu4ecKue-
MOCTOSIHHBIE cTeks1a. HopMmupyembienoka-
3aTeIU KadyecTBa cTekaa. Dusnko-mexa-
HUYECKHUE UTepMUUecKue cBoiictBa.Opra-
HHUYECKOE CTEKJI0. TEeXHOIOTHATIONYICHHE
opranuyeckoro crekia.llpumenenue.
[IBeTHOE OonTHYECKOE CTEKIIO. [IpranHbI-
MOSIBJICHUST OKpacku cTekon.O003HaueHus
LIBETHOT'O OIITHYECKOrocTekna. Porto-
XpoMHbIe cTekina.OCHOBHBIE MTapaMeTphl
(dhoToxpomubsixMateprasioB. Uudpakpac-
HOEOECKUCIOPOAHOE CTEKIIO.

Hroro

OIIK-2

5 Henunelinble onTnyeckue
Matepuaibl 1 3Q(HEeKTsl B HUX.
®oTOHHBIE KpUCTAIUIBL. Marepuasl ¢
OTpHLATEIbHBIM IIOKA3aTEIEM
MIPENOMIIEHUS

Cerneroanexkrpuku. [1be303mexkTpuku.A-
KycToonThueckue Marepuansl. Kpucran-

JIBI JUIS TEHEPALUH JIA3EPHOTOU3IIyYCHUS.
Marepuaiisl 111 reHEpaLMUBTOPOU rap-

MOHUKHU.DOoTOpeHpaKTUBHBIEKPUCTAILIIBI.
@oToHHBIE KpHUCTAJLIBL. MaTepuasl ¢ 0T-
PpHULATEIBHBIMIIOKA3ATENIEM ITPETOMIIEHUS

Hroro

8

OIIK-2

Hroro 3a CEMCECTP

36

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)

H 00ecrneunBaeMbIMHU (l'[OC.TIeI[leI[lI/IMI/I) AUCHHUIIVINMHAMHU

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecreunBaeMbIMH (ITOCICTYIOMMMUI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.

Tabmua 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUIMHAPHBIC CBI3H

HanmenoBanme JUCHUITINH

Ne pa3zenoB gaHHOW AMCHIUTUIMHBI, IJIS1 KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMbIX TUCIIUILTHH

1 2 3

4

[IpeamecTByromue JUCHUTIITUHBI
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1 MaremaTuka + + +

2 MaTepI/IaJIBI 1 KOMITIOHCHTBI 3JICKTPOHHBIX

+ + +
CpeACTB

3 IlomynpOBOIHUKOBAsI CBETOTEXHHUKA + +

4 ®dusuka + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHUPYEMBIX NIPH U3YYEeHHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, W BHUIOB 3aHITHA
npeJcTaBiIeHo B Tabmuie 5.4
Ta6muma 5.4 — CooTBeTCTBHE KOMIIETCHIIMN W BUJOB 3aHITHH, (DOPMHUPYEMBIX TIPU W3YYEHUH TUCIIHUTLIH -
HBI

Bunwl 3ansatuit

DOpMBI KOHTPOJIA

Kommerenuuun

Jlexuu
+ | JlaGopaTopHbie pabOThI
+ | CamocrosiTenbHast pabota

OIIK-2 + Koncnekr camonoarorosku, Co-
6ecenoBanue, OTuet o nabopa-
TopHOU pabote, Onpoc Ha 3aHs-
Tusx, Pacuetnas pabota, Boi-

CTyIieHue (JI0KJIa) Ha 3aHATUA

6. UnTepakTHBHBIE MeTOAbI U GOPMBI OPraHU3aNUH 00yYeHUsI
He npenycmorpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7. 1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z £
3 =
g 25
HasBanus pa3aenon HaunmenoBanwue 1abopaTtopHbIX padoT z 7 &5
S 2 &
> Q=
e <
= S/
7 cemecTp
1 TIpoxoxkaeHue oNTHYECKOro B3aumoneiicTBHE ONITHYECKOTO U3JTyYe- 6 OIIK-2
U3JTYYCHHSI Yepe3 BEIIECTBO Hus ¢ BemecTBoM. CkopocTh cBeTa. Orm-
TUYECKHE KOHCTAHTBI CPEJIbI
Htoro
2 Ilornomenue ceera B quanekTpukax |llornomenue ceera 6 OIIK-2
1 IOynpOBOAHMKAX [TornomeHue cBeTa ¢ y4€TOM MHOTOKpAT-
HOTO OTPaXEHUS
Htoro 14
3 OtpaxeHnue u npeaomseHue ceerta | OTpakeHUe U NPEIOMIICHUE CBETa Ha 6 OIIK-2
Ha IpaHulIle pasziena ABYX Cpel TpaHMIIE IBYX Cpel
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[Tonsipuzanus ceera. @opmynsl Openens. 6

Hroro 12
4 OnTudeckoe OECIBETHOE becngeTHoe ontuyeckoe crekio. Jlua- 6 OIIK-2
HeopraHuyeckoe crekio. L{Bernoe rpamma A0Ge.
OITHHICCKOE CTCKIIO becnseTHoe ontuyeckoe crekno. Mexa- 6

HUYECKHE CBOWCTBA OECIIBETHOTO HEOPra-
HUYECKOI'o CTEKJIA.

[IBeTHOE ONITHYECKOE CTEKIIO 8
Hrtoro 20
Hroro 3a cemectp 52

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PYII

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TPE/ICTABIICHBI B
tabmme 9.1.
Tabmmna 9.1 - Busel caMocTosiTenbHON paboThI, TPYIOEMKOCTh U (hopMHUpyeMble KOMITETSHIINH

3 z 5
g 5 =
Bunael camocrosTensHON = > 0
HazBanus pa3znenos = o = DopMbI KOHTPOJIS
6 Q = O
paboThI L s 2
=8 g =
al o g
= S
7 cemecTp
1 TIpoxoxaeHue [IpopaboTka JIeKIIMOHHOTO 4 |OIIK-2 Koncnexr camonoaroros-
ONTUYECKOTO U3yYEHUs] | Marepuana ku, Onpoc Ha 3aHATHSIX,
yepes3 BEIEeCTBO OQOpPMIICHIE OTHETOB 11O 6 OT6‘ICT HS na6opaT0pHgI/I
J1abopaToOpHBIM paboTam papote, FactcerHai pabota
Hroro 10
2 IlornouieHue cBera B [IpopaboTKa JIEKIIUOHHOTO 4 |OIIK-2 KoHcnekt camonoaroros-
TUDJIEKTPUKAX U Matepuaia ku, Onpoc Ha 3aHATHSIX,
MOJIyITPOBOJHUKAX OQOpPMIICHIE OTHETOB T 12 OT6‘ICT nl(; na6opaTopHgH
T YeTHAS T
JabopaToOpHBIM paboTam pabote, ractueTHai pabora
Hroro 16
3 OtpaxkeHue u [TpopaboTka TeKIHOHHOTO 4 |OIIK-2 Koncnekr camonoaroros-
MpeioMJIEHUE CBETa Ha MaTepuaita ku, Onpoc Ha 3aHATHSIX,
TpaHMIIe pasjierna AByX T T i ——— 18 OT6‘ICT noC J'Ig60paTOpHOI/I
T BaHU
cpen nabopaTOpHBIM paboTam papote, L-obecenoBanme
Hroro 22
4 Onruyeckoe Harnucanne pedeparon 6 |OIIK-2 Koncnekr camonoaroron-
BETH ku, Onpoc Ha 3aHATUIX
GecuserHoe [TpopaboTka JIEKITMOHHOTO 4 , Onpoc 1a 3 >
HEOPraHUYEeCKOe CTEKIO. |\ o . puaa Otuer no 1abopatopHOH
[IBeTHOE ONTHYECKOE pabote, CobecenoBanue
CTEKJIO OdopmieHne 0T4eTOB 110 24
nabopatopHbeIM paboTam
Hroro 34
5 Henunelinbie CamocTosiTenbHOE H3yUe- 6 OIIK-2 Brictymiienue (noxnam) Ha
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ONTUYECKHE MaTepHAIIbl U | HUE TEM (BOIIPOCOB) TEOpe- 3aHaTuu, Koncnekr camo-
3¢ (}eKThI B HUX. TUYECKOHN 4acTH Kypca noaroroBku, Onpoc Ha 3a-
IC\};[OTOHHBIG KPHUCTAJLITBL. TIpopaBoTKa JEKIHOHHOTO 4 HATHUSX
TepUabl
ATCPHATIBL € Marepuaia

OTpHIIaTeIbHBIM
noKasaresemM Hroro 10
peTOMIICHUS
Hroro 3a cemectp 92

[ToaroroBka u cnava sK3a- 36 DK3aMeH

MeHa
Hroro 128

10. KypcoBasi paGoTa (IpoexT)
He npenycmotpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH CTYA€HTOB

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
BeicTynenue (noknan) Ha 6 6 6 18
3aHATHH
Koncnekr camonoaroros- 4 4 4 12
K1
Onpoc Ha 3aHATUSX 4 6 6 16
OTuet no nabopaTopHOii 6 6 6 18
pabote
CobecenoBanue 2 2 2 6
Htoro makcumyM 3a nepu- 22 24 24 70
on
OK3amMeH 30
Hapacraromum nrorom 22 46 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11. 2 — IepecueT 0anioB B OLIEHKH 3a KOHTPOJIbHbIE TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumanbHOUM cymmbl OanioB Ha Aaty KT

Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT

oW

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha gaty KT

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLMOHHYIO U MEXIYHAPOIHYIO OIICHKY INpEJICTaBleH B TabJHIe
11.3.
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Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. OnTuyeckue CBOMCTBA TBEPABIX Te: YueOHOe mocobue o aucuuruimae «ONTHIeCKue CBOM-
CTBa TBEPABIX TEJ» ISl MAaruCTPOB HampasieHust NoAroToBku 11.04.04 «nexkTpoHHKa U HAHOSJIEKTPOHU -
Ka» MpOTpaMMBbI aKaJIeMHUUECKOW Maructpatrypsl «lIpoekTupoBaHre M TEXHOJOTHUS MHUKPO- M HAHODJICK-
TpoHHBIX cpeactB» / CumonoBa . B., KucteneBa M. I'. - 2016. 126 c. [Onekrponnslit pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/5935, nara ob6pamenus: 05.06.2017.

2. Omnrtuueckoe MatepuanoBeneHue: YueOHoe mocodbue / Cumonona I'. B., Kucrenera M. T. -
2013. 148 c. [DnexTponHbii pecype] - Pexxum mocryna: http://edu.tusur.ru/publications/2992, nata 06-
pamenus: 05.06.2017.

3. Bgenenue B HenMHENHYIO onTHKY: YuyeOHoe nocodue / Hlanmapos C. M. - 2012. 41 c. [Onek-
TpOHHBIN pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/2059, nata obpamenus: 05.06.2017.

12.2. lonostHUTEILHAS JIUTEPATypa

1. Onruka: Yue6noe nocobue s By3oB / I'. C. Jlanacoepr. - 6-e uzn., crepeotun. - M.: ®usz-
matiaut, 2006. - 848 c.: wi., Tabm. - [Ipenm. ykas.: c. 844-848. - ISBN 5-9221-0314-8. (nanuuue B 610 -
muoteke TYCVYP - 28 2k3.)

2. Omnruueckue cBoricTBa nomynpoBoguukoB / F0. U. Yxanos; pex.: B. M. TyukeBuu. - M.: Hay-
ka, 1977. - 366[2] c. (Hanmuuue B 6ubmuoreke TYCVYP - 2 7k3.)

3. Kypc ¢usuxm : yuebnuk amus By3oB B 3 1. / U. B. Casenbesn. - M. : Hayka, 1989 - . - ISBN 5-
02-014052-X. T. 3 : KBanToBas ontuka. AtomHas ¢usnka. Ousuka TBepaoro tena. Ouzmka aToMHOTO
s]ipa U dJIeMEHTapHbIX yactull. - M. : Hayka, 1989. - 301[3] c. : un. - Umen. ykas.: ¢. 294-295. - Tlpenm.
yka3.: ¢. 296-301. - ISBN 5-02-014432-0 (manuuue B 6ubmuorexke TYCVYP - 16 3k3.)

4. OnTHueckue CBOMCTBA HAHOCTPYKTYP : yuebHnoe mocodbue / JI. E. BopobweB [u np.] ; pen.: B.
U. Unbun, A. . luk. - CII6. : Hayka, 2001. - 192 c. : puc. - (HoBble pa3nensl GU3UKHA TOTYTIPOBOIHU -
koB). - ISBN 5-02-024 (nanuuue B 6ubmoreke TYCVYP - 5 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Onruyeckue cBOMCTBa TBEpHAbIX Tell: MeToanYecKkne yKa3zaHusl IO CaMOCTOSITENIbHOM paboTe
no jucruiuinHe «OnTHYeCKHe CBOMCTBA TBEPABIX TEM» JUIS MAarvuCTPOB HANPABICHHS ITOATOTOBKU
11.04.04 «DOnexkTponuka U HaHOANEeKTpoHUKa» / Kuctenea M. I'. - 2016. 31 c¢. [DnekTpoHHbIi pecype] -
Pexxum noctyma: http://edu.tusur.ru/publications/5948, nara obpamenus: 05.06.2017.

2. Onrtuueckue CBOICTBa TBEPABIX Tes: MeToauueckue yKazaHus K Ja00paTOpHBIM 3aHATUAM /
Kucreneea M. TI. - 2017. 51 c. [DnexkrtpoHHslii pecypc] - Pexum  goctyma:
https://edu.tusur.ru/publications/6972, nara oopamenus: 05.06.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA
Y4eOHO-MeTOqMUECKe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCia UHBAJIUAOB NPEIOCTaBISAIOTCA B (opMax, aJaNTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
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BOCIIPUATHS UH(OpMALIUH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI M Tpedyemoe
MporpaMMHoe odecrneyeHue

1. OOpa3zoBarenbHbIN OPTAJ YHUBEPCUTETA

2. bubnamoreka yHuBepcurera

13. MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHue U CHUITIMHbI
13.1. O6uue TpedoBaHNS K MATEPUATbHO-TEXHUYECKOMY 00ecreYeHUuI0 U CIUTTUHBI

13.1.1. MarepuabHO-TEXHHYECKOE o0ecrieyeHue 1JIsl JIEKIMOHHBIX 3aHATHH
Jl1s mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHANBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILIEr0o KOHTPOJISL U MPOMEXKYTOUHOM aTTeCTal[ui UCIIOJIb3yeTcs yueOHasi ayIuTopus, C KOJIMUYECTBOM IO-
CaJIOUHBIX MeCT He MeHee 22-24, obopyaoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
HaIJIsIIHbIe TOCOOUS B BUJIE TIPE3EHTALNM, Pa31aTOYHbIX U JEMOHCTPAIIMOHHBIX MaTepPHAaIOB MO JEKI[MOH -
HBIM pa3zeiaM JUCLHUIIINHBIL.

13.1.2. MaTepuaJIbHO-TeXHHYECKOe o0ecnedeHue s 1a00paTopHbIX padoT
Jns mpoBeneHust 1abOpaTOPHBIX 3aHATUN HMCIONb3yeTcsl ydeOHas aymuTopHsl (KOMIIbIOTEPHBIN
KJiacc), pacnosioxkeHHas 1o azapecy 634050, r. Tomck, np. Jlenuna, 40, 4 stax, aya. 425. CoctaB 00opyno-
BaHMs: yueOHast MeOeinb; komnbioTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 8 mr.;
komiibtoTepsl nonkitodeHsl kK ceth MHTEPHET u obecnieunBaroT HOCTYI B 3JEKTPOHHYIO HH(OpMAIIH-
OHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

13.1.3. MarepuajibHO-TeXHUYEeCKOe o0ecrnedyeHne 1JIsl CAMOCTOSITeIbHOM PadoThI
Jnist camocTosATeNbHOM paboThl HCIIONBb3yeTcsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noyiokeHHast 1o azapecy 634050, r. Tomck, np. Jlenuna, 40, 4 stax, ayn. 425. CoctaB 000pyJIOBaHHUS:
yuebHast Mebenb; komrbiotepsl kiiacca He Hke [I9BM INTEL Celeron D336 2.8I'Tw. - 8 mmT.; KOMIBIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oGecneunBaroT A0CTyn B AJIEKTPOHHYIO WHGOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHUYEeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuirHbl JuinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB OO0yUeHUs
00I1Iero U CIenyaIbHOI0 Ha3HAYEHHU .

[Tpu oOy4eHNH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYCMOTPEHO MUCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/TIepeaadn
yae0HOI MHpOpMAIMK B TOCTYIMHBIX (popMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTE-
MBI OOY4EHHMsI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHUCTEMBbI. YUeOHas ay/iu-
TOpHSI, B KOTOPOU OOYy4YaIOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU MIPEIYCMOTPEHO UCIOIb30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXKHOCTH MPOCMOTPA YAaJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENEH JIJIs1 yIaJICHHOTO TPOCMOTpa.

[Ipun oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IBUIaTEJbLHOI0 ANNAPaTa HCIOJB3YIOTCS
aNTbTEPHATUBHBIC YCTPONCTBA BBOJA MH(GOPMAIMU U JPYrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHON mH(MOpPMAIMK B JTOCTYHNHBIX (OpMax I CTYACHTOB C HapYyHIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIbHOW CUCTEMBI OOYUEHUS JIJIS JIFOJICH ¢ MHBAIHTHOCTHIO.
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14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIallun
@DOH[I OLICHOYHBIX CPEJCTB U TUIIOBbIE KOHTPOJbHBIC 3aJJaHUsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHPOBAaHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 32 JUCUUILIMHON KOMIETEHIMN MPU MPOBEACHUU TEKYIIEH,
IPOMEKYTOYHOHN aTTeCTallMy MO JUCHUILIUHE MPUBEACH B MIPUIOKEHUH K paboueil mporpamme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
I[JISI CTYACHTOB C MHBAJIMJJHOCTBIO IMTPEAYCMOTPCHBI JOIMOJIHUTCIIBHBIC ONCHOYHBIC CPECACTBA, ICPC-

YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS /IJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Kareropuu ctyneHToB

Bu/ipl TONOTHUTENLHBIX OIICHOUHBIX
CpE/CTB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YeHUS

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEJILHOTO
anmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMM

C orpanuueHusIMHU 1O
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMM, UCXOJISI U3 COCTOSIHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas opMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPJONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IpeaycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBlIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSATHUS
UHpOpPMaIUH:

JL1st i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOAUMOCTH ISl OOYUYAIOIIUXCS ¢ HHBATHUAHOCTBIO MPOISIYpa OLICHUBAHUS PE3YJIbTATOB
06yquI/ISI MOKCT NPOBOAUTHCA B HECKOJIBKO 3TAIlOB.
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®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
OnrTuyeckue CBOMCTBA TBEPABIX TeJl

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampasienue noaroroBku (cneruanbHOCcTh): 11.03.03 KoncTpynpoBanue u TeXHOJIOTHSI JIEKTPOHHBIX
CpelcTB

HanpaenenHocts (mpoduip): IIpoekTHpoBaHMe W TEXHOJIOTHSI 3JIEKTPOHHO-BbIYHCINTEIbHbBIX
CpelcTB

®opma 0OyueHus: OUHast

@akynbereT: PK®, PagnoKoOHCTPYKTOPCKUH (PaKy/IbTET

Kadenpa: KYJIP, Kadenpa koHcTpyupoBaHusi y3J10B U JeTajleld paguo3JIeKTPOHHOM anmapaTypbl
Kypc: 4

Cemectp: 7

YueOnslii 1an Habopa 2016 roga

PazpaboTumk:
— JHouent xad. KYJIP M. I'. Kucrenesa

Ok3aMeH: 7 ceMecTp

Tomck 2017

CornacoeaHa Ha noprane Ne 21358 13



1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-2

CIIOCOOHOCTBIO BEIABIIATH C€CTCCTBCHHOHAY4 -

HYIO CYIIHOCTb IIPO0JIEM, BOSHUKAIOIINX B XOJI€
npodeccuoHaNbHON 1eATeIbHOCTH, IPUBICKATh
JUISL MIX PEUICHUs] COOTBETCTBYIOIINN (PU3UKO-

MaTeMaTHYEeCKHI arrapar

Jomxen 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH
B3aMMOJEHCTBUS ONTHYECKOIO U3JTyUEHUs
C TBEpAbIM TEJIOM, B TOM YHCIIE TBEPAbIMU
MaTepualaMy IOHWKEHHOW Pa3MEPHOCTH;
UX CIIEKTPaJIbHbIE U MOJIIPU3ALNOHHbIE
0COOEHHOCTH; OCHOBHBIE KJIACCHI ONTHYE-
CKHX MaTepUajoB; MPUHIUIBI Pa3pabOTKU
HOBBIX ONTUYECKUX MAaTEPUAJIOB;

Jomxken ymets Boibupats, agantupoBars U
MOH(PHUIIMPOBATH MOJIEIH, OTIMCHIBAIOIIIIE

ONTUYECKHUE CBOMCTBA TBEPABIX TEJ, pac-
CUUTBIBATH OCHOBHBIE ONITUYECKUE XapaK-
TEPUCTUKH TBEPABIX TEII,

Jomxken Bnanets HaBbikamu BeIOOpa METO-
JIOB HCCIIeI0BaHUs, 0000ILEHHs U UHTEP-
IIPETALUN PE3YIBTATOB UCCIIEIOBAHUS OIl-
TUYECKUX CBOMCTB TBEPJBIX TEII;

OO0ue xapakTepUCTUKU TOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNiei U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (pakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

Ob6nanaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0magaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIECCHI, OOIIHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAHHMH, IPHCIIOCA0-
MO 00J1acTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOE IMOBEICHUE K

00J1aCTH KCCIIETOBAHUS 00CTOSATEILCTBAM B pellie-
HUU NpoOIeM

VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

HO (TTOPOTOBBIN IIAMU 3HAHUAMHI YMECHUSIMH, TPEOYEeMbIMH | OJIFOJICHUH

YPOBEHD) JUTSL BBITIOJTHEHUSI IIPOCTBIX

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennusa OIIK-2
OIIK-2: cmocoOHOCTBIO BBISIBIATH €CTECTBEHHOHAYYHYIO CYIITHOCTH IMPOOJIEM, BOSHUKAIOIIMX B
xojie poecCHoHANBHON e TEIILHOCTH, IPUBIIEKATh JJII UX PEIICHUS] COOTBETCTBYIOMNN (pr3uKo-mare-
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MaTH4YECKHH arapar.
Jliis hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PsiJl 3TAoB. DTarbl HOpMUPOBaHUS
KOMIIETCHLIUH, IIPUMEHSAEMBIE U1 3TOTO BHUJBI 3aHATUNA U MCIOJIb3YEMBIE CPEACTBA OLICHUBAHMS IIPE-

CTaBJIEHBI B Ta0OIMIIE 3.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'H:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmunma 3 — Dransl

Cocrtas

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

PaznauunbIe THITEI B3aUMO-
JIEeHCTBHUI ONITUYECKOTO
W3JIYYEHHUSI C TBEPABIM Te-
JIOM, B TOM YHCJI€ TBEP/IbI-
MU MaTepuaiaMu TOHU-
JKEHHOM pa3sMEPHOCTH; UX
CIIEKTpaJIbHBIE U TOJISIPU-
3alMOHHEIC 0COOCHHOCTH,
OCHOBHBI€ MOHSTHS, OIIpe-
JIEJICHUs], TEPMUHBI; MOJIe-
JIM ¥ METOJIbl, UCTIOJIb3Ye-
MbIE JJI U3y4eHUs1 00BEK-
TOB Kypca

Bribupars MeTop! Hccie-
JIOBaHUsI, COOTBETCTBYIO-
II1€e OCTaBJICHHON 3a/a-
4e, BBIOMpaTh MOJAEIH HC-
ClIelyeMOil cucTeMsl U 00-
OCHOBBIBaTh CBOH BBIOOD;
IPUMEHSATh SKCIIEPUMEH-
TaJbHbIE U TEOPETUIECKHE
METO/Ibl B HAy4YHO-TEXHH-
YECKHX UCCIIeIOBAHUSAX,
aJlanTUpOBaTh, MOAU(U-
IUPOBATH MOJIEIIH, METOJIbI
U aJITOPUTMBI JUIs peliie-
HUSI KOHKPETHBIX 33]1a4;
paccUUTBHIBATH YUCIOBBIE
XapaKTePUCTUKU Pe3yJbTa-
TOB 3KCIIEPUMEHTOB,
CTPOUTH MaTEMaTUUECKUE
MOJIENIU C IPUMEHEHUEM
CpPEACTB BBIYUCIUTEIHHON
TEXHUKHU U NIPUKIIATHOTO
porpaMMHOTo obecreye-
HUsA, 000011aTh U UHTEP-
NPETUPOBATH TOTy4YCHHBIE
PE3yNbTATHL; BBINOJIHATD
pacyeTbl OCHOBHBIX ONTH-
YeCKHX IapaMeTpoB
TBEPJIBIX TEJI; OJIH30BATH-
sl OOLLECHAYYHOH U CHelH-
aJIbHOW JIUTEpaTypOon

Haprsikamu BeIOOpa MeTO-
JIOB MCCIICIOBAHUS, MOJIC-
JIeH UcclielyeMou cucTe-
MBI U UIHTEPIIPETalluU pe-
3YJIETATOB MCCIICOBAHMS
ONTUYECKUX CBONCTB
TBEPJBIX TEN; HABBIKAMU
0 aHaJIM3y Pa3Ho00-
Pa3HBIX MPOIECCOB B
TBEPABIX TeJIax; allpoK-
CHMaIlMH U aHaJIu3a Y-
CJIOBBIX p€3yJIbTaTOB Ha-
OJIroAEHUNA

Bunwl 3ansatuit

* CamocrosiTenbHas pa-
oora;

o Jleknum;

* JlaGoparopusie pabo-
TBI;

» CamocrosiTenbHas pa-
oora;

o Jlexnnuy;

* JlabGoparopusie pabo-
TBI;

* CamocrosTenbHas pa-
OorTa;

» JlabGopaTtopHsbie pabo-
THI,

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* Koncnekt camonosro-
TOBKU;

* CobecenoBaHue;

* Oryer o nmaboparop-
HOIi paboTe;

* Omnpoc Ha 3aHATHSAX;

* Pacuernas pabora;

* BricTymuienue

(moka) Ha 3aHATHH,
* DK3aMeH;

* Koncnekr camomnoro-
TOBKH;

* CobecemoBanue;

e Ortuer no naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHUSIX;

* Pacuernas pabora;

* BelicTymuieHue
(moknan) Ha 3aHATHH,

* DK3aMeH;

* Ortuer no nabopatop-
HOH pabore;

* Pacuernas pabora;

* Brictymuienue
(mokiian) Ha 3aHATUU;

e DK3aMeH;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-
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omune 4.

Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn

3HaTh

VYMeTh

Bnanets

O1nununo
(BBICOKHMI YPOBEHB)

* OO6nagaer TeopeTuye-
CKUMH 3HAHUSAMH B 00J1a-
CTH UCCIICIOBaHMS OTITHU-
YEeCKUX CBOWCTB TBEP/BIX
TCJI C IOHUMAHUCM T'pa-
HHII IPUMEHUMOCTH. ;

* OOnamaer mpakTHye-
CKMMH YMEHHSIMH, HEOO0-
XOJIMMBIMH JIJISI CAMOCTO-
SITEJILHOTO PEIICHUs 3a-
a4 HOBBIIICHHON CIIOXK-
HOCTH;

* Biageet HaBBIKAMH W3-
MEpEHMs, aHaJIn3a Uccie-
JIYEMBIX XapaKTEePUCTUK
Y MOJICJIMPOBAHUS O TH-
YECKUX CBOWCTB TBEPIBIX
TEN;

Xoporo (6a30BbIi

* 3HaeT NPUHLMIIBI, IPO-

* OOnamaer mpakTHye-

* Bunaneer tepmunoIo-

3a7a4 ;

YPOBEHB) IIECChI, OOITUE TIOHITHS B | CKUMHU YMEHHUSIMHU, HE00- | THEH, OCHOBaMHU U3Mepe-
npeJenax u3ydyaeMon 00- | XOIUMBIMH IS PEIICHUS | HUS, aHATU3a U MOJCITH-
JIACTH ; THIIOBBIX 3a7a4 B 00J1a- pOBaHUs ONTHYCCKHUX
CTH HMCCIICIOBAHMUS; CBOMCTB TBEP/BIX TEI ;
VYnosnerBoputensH | © Ob6nanaer 6a30BbIMU e OO6nanaer oCHOBHBIMHU | * MoxeT 3pdeKTUBHO
0 (IOpOTroBBIN OOIIIMMH 3HAHMSIMH ; YMEHUSIMH, TpeOyeMbIMH | paboTaTh 1o HaOroIe-
ypOBeHB) AJIs peIIeHUs MPOCTHIX HHMEM IIpenogaBaTeiis,

3 TunoBble KOHTPOJIbHbIE 3aIAHUSA

,Z[JISI peanmauml BI)IIHGHepC‘-II/ICJIeHHBIX 3a1a4 O6y‘~IeHI/I$I I/ICHOHI)?;yIOTCSI TUIIOBBIC KOHTpOJII)HbIG
3aJIaHUs WIIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWW, YMEHUH, HABBIKOB U (MJIHM) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTarbl (OPMHUPOBAHHS KOMIIETSHIIMA B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJTBLHOM MPOTrpaMMBbl, B CJICIYIONIEM COCTaBE.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Hazsosure XapaKTCPUCTUKHU I'PAHUL] ONITUYCCKOIO0 U3 TYUYCHUSA: y.]'II)Tpa(i)I/IO.HeTOBOFO, BUJIHUMOTIO,

nH(}paKpacHOTO JUATIa30HOB.
— Yto0 Takoe k03(hHUIMEHTHI OTpasKeHUs, TPOMYCKAHHS U TOTJIOMICHUS ?
— Kak BeIpakaeTcs 3akoH byrepa-JlambGepTa-bepa?
— HazoBute ontuyeckue XxapakTepUCTUKU CPEIbL.
— Yo Takoe nokaszarenb npeaomienus? Jucnepcus nokasaress npeaoMICHHS.
— Yo TaKoe nonspusanus ceera’?
— Jaiite onpezneneHue COOCTBEHHOTO M MPUMECHOTO TMOTJIOIICHUS CBETA B TBEP/BIX TeaxX.
— Kakue Bunbl paccessHus cBeTa HaOMIOJAIOTCS B TBEPABIX Teax?
— Uro Takoe doTornexTpuueckuii 3 ext?
- cDOTOHpOBOI[I/IMOCTB TBCPABIX TCII.
— becuperHoe Heoprannueckoe crekino. ColpbeBoil cocTaB crekna. IIpou3BoACTBO ONTUYECKOTO

— HazoBuTe onTHYecKkue NOCTOSHHBIC CTEKIIA U HOPMHPYEMBIC ITOKA3aTCIIN Ka4E€CTBA CTEKIIA.

— UYro Takoe XPpOMATUYICCKUC aGeppauHI/I " KaK UX MOXXHO y'CTpaHI/ITB?

— @U3UKO-MEXAHUYECKUE U TEPMUUYECKUE CBOKCTBA.
— Opranunyeckoe crekino. OCHOBHbIE CBOMCTBA. T€XHOIOTUA MOJTyYEHUE OPraHUYEeCKOro CTEKJIA.

[Ipumenenue.

— lIBetHoe ontuueckoe ctekiio. CrocoObl nomyuenus. [Ipumenenue.

— Yto0 Takoe pOTOXpOMHBIE CTEKIIA.
— Kpucrammdeckoe cCOCTOsIHME BEIECTBA.

— CTeKJIOKPUCTAIIINYECKNE U KPUCTAJUIMYECKUE MATEPHAIIBL.
— Y0 Takoe CerHeToEKTPUKU. FIX OCHOBHBIE CBOMCTBA.

— IIpe3onnexTpuku. X npumeHeHue.
— AKYCTOONTHYECKHE MaTEpUAIIbI.

— Kpucramie! 11 reaepanuy J1a3epHOTO U3Iy4eHUs.
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— Marepuains! [t reHepanuu BTOPO FrapMOHUKHU.

— @otopedpaKkTUBHbIE KPUCTAIIIBI.

— @DOTOHHBIE KPUCTAJUIBI.

— Marepuainsl ¢ OTpULIATENBHBIM [10KA3aTENEM TPEIOMIICHUS.

— HasoBure coBpeMeHHBIC TEHIEHIIMH Pa3BUTHs ONTHYECKUX MaTEPHANIOB: MONMU(YHKIIMOHAIH-
HOCTb, MUHUATIOPU3AIUs ONTUYECKUX DJIEMEHTOB, OObEIUHEHNE U CMELICHUE MOHATUI «ONTHYECKUM Ma-
TEpUAID» U KONTUYECKUHN DIIEMEHTY.

— YT0 Takoe HaHOCTPYKTYPUPOBAHUE.

— Hanoxpucramueckue Matepuansl. FIX OCHOBHBIE CBOMCTBA.

3.2 Bonpochl Ha cobeceroBaHue

— Ilpouecchl oTpakeHus, MOIJIOMIEHNS U IPEIOMIIEHUS cBeTa. ONTHYECKUE TIOCTOSHHBIE.

— Pacnpoctpanenue cBeta B HEOTHOPOAHOU cpene. DPGPEKT MOIHOTO BHYTPEHHETO OTPaKEHHS
KaK

— YacTHBIN ciayuait 3akoHa npenomienus. [lomspuzanus ceera. opmynsr Openens. 3akon bpro-
cTepa.

— Twunbl kpucTanmnyeckux pemeTok. [lapameTpsl kpucTammuyeckol pemerku. Kpucramibl au-
AIIEKTPUKU U

— MOmynpoBOAHHMKHU. VX ¢usnueckue u ontudeckue cBoiicTBa. [lomspuszaiuss AUANEKTPUKOB.
Kpucraniel

— JUDBJIEKTPUKU U NMOIYHPOBOIHUKHU. MX (usnKo-XxuMudeckue cBOMCTBA, ONTUYECKUE U

— (¢oTo3neKTprUecKue cBoicTBa. BpeMs Ku3HU CBOOOJHBIX HOCUTEIEH. YPOBHU PEKOMOMHALIUU
U YpPOBHHU

— mnpuaunanus. JlemapkaiyonHsle ypoBHU. Hekotopsle Haubosee BaxHbIe MOJIENH (DOTOMPOBO-
JUMOCTH.

— Ou3MKO-XMMHUYECKHE M ONTHYECKHE CBOWCTBA HEOPTaHWYECKOro CTEKIa. XpOoMaTHYeCKHe
abeppanuu u

— ux yctpaneHue. OnTuueckue nocTossHHble. OpraHu4ecKoe CTEKII0

3.3 Tembl OIPOCOB HA 3aHATHAX

— OcHOBHbBIE 3aKOHBI pacIpOCTpaHEHUs CBeTa. YpaBHeHUs MakcBemia. MexaHu3Mbl (GOpMHUPO-
BaHUs ONTHUYECKUX CBOWCTB KOHIEHCUPOBAHHBIX cpel. CKopocTh cBeTa. ONTUYECKUE KOHCTAHTHI CPEMbI.
Cootnomenust Kpamepca-Kponura.

— Ilornomenue cBeta B AWAJIEKTPUKAX U MoiynpoBogHukax. CobcTtBeHHOe nornomenue. [Ips-
MbI€ U HETIpsIMble MEK30HHBIE nepexobl. Kpail cooctBennoro nornomenus. [Ipasuno Ypoaxa. [lpumec-
HOE MONIOIIEHUE CBETA. DKCUTOHHOE MOTJIOIIEHHE. DKCUTOHBI

— OrpakeHue U NpeIoMIIEHHE CBETA Ha IpaHulle paszena cpea. [lonHoe BHYTpeHHE OTpaskeHUE.
[Tonspusanus ceera. @opmynsl Openens. [lonspusanus npu OTpaXKeHUH U IIPEIOMIIEHUM CBETa HA rpa-
HULIE JBYX AUAJIEKTPUKOB. 3aKoH bprocrepa.

— CroIpbeBoii cocTaB creksa. OnTuyeckue

— MOCTOsIHHBIE cTeKna. Hopmupyemslie

— II0Ka3aTesld KauecTBa cTekiIa. PU3NKO-MEXaHUYECKUE U

— TEPMHUYECKHUE CBOWCTBA.

— Oprannyeckoe ctekno. Texnonorus

— IMOJIy4YE€HUE OPTaHUYECKOrO CTEKIIA.

— Ilpumenenue. L{BeTHOE onTryeckoe cTekio. [IpununHel

— TOSBJICHUSI OKPACKH CTEKOI.

— O003HaueHNs IBETHOTO ONTUYECKOTO

— crekna. PoToXpOMHBIE CTEKIIA.

— OcHoBHbIE TapaMeTpbl (POTOXPOMHBIX

— wMarepuanos. MadpakpacHoe

— 0eCKHCIOPOIHOE CTEKIIO.

— CerneroanekTpuki. [1pe303neKTpUKH.
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— AKYCTOONTHYECKHE MaTEpUAIIbI.

— Kpucrauisl 1u1s TeHepanum Ja3epHoro
— wu3ny4yeHus. Marepuaibl 11 FeHepaluu
— BTOpoii rapmonnku.doTopedpakTUBHBIE
— KpHUCTAJJIBI. doToHHBIE KpucCTaJlJIbl.

— MaTepHanH C OTpULATCIILHBIM

— [0Ka3aTesieM MPeJOMIICHUs

3.4 TemMbl 1OKJIA10B
— Hopmupyewmsle noka3aTenu kauecTBa crekia. Juarpamma Adoe.
— — Xpomaruueckue adeppalui U UX YCTpaHEHHUE.
— — TexHomorus nomyuenue opranndyeckoro crekna. [Ipumenenne.
— —lIBeTHOE ONTHYECKOE CTEKIIO.
— — @OTOXpPOMHBIE CTEKIIA
— — Marepuainsl 115 TeHepaluyd BTOPOH TAPMOHUKH.
— — ®OTOHHBIE KPUCTAILIIBL.
— — Marepuansl ¢ OTpULIATENBHBIM IIOKA3aTEIEM MPETOMIICHUS.

3.5 Dx3aMeHallHOHHbIE BONPOCHI

— — 1. PacnpocTpaneHue onTUYeCKOro U3Iy4eHHsI IPU MPOXOXKIEHUHU Yepe3 BELIECTBO.

— Kospduuuent orpaxenus. Koadduunuent nponyckanusa. Koapounuent nornomenus. Onru-
qyeckas

— IUIOTHOCTh. OnTHYecKHe MOCTOsHHBIE. 2. OTpa)keHue, MpeaoMIIeHUE, MOIIOIIEHNE U MPOITyC-
KaHHe

— MOHOXPOMAaTHYECKOT0 M3IyYEHUs] — KOJIMYECTBEHHbIE COOTHOLIEeHUs. 3. OTpaxkeHne Ha rpaHu -
e pazzaena

— 1Byx cpen. 3akoH bprocrepa. [Tornomenne nznydyenus B marepuane. 3akoH Jlambepra-byrepa.
4. Ilonspuzamnust IU3IEKTPUKOB. S. [Tonsipu3oBaHHOCTE. [{udnekTpuyueckas nNpoOHUIIAeMOCTh

— 6. [lonsApHBIE M HEMOMSIPHBIE AUAIEKTPUKU. Buabl noiaspusanun. 7. CETHETOANEKTPUKH. 8.

— IIbe3oanextpuku. 8. XKuakue kpucramisl. 10. MaTtepuansl ¢ OTpULIATEIBHBIM 10KA3aTENEM

— mnpenomiieHus. 11. @oronHbie kKpucTaiwibl. 12. OnTHYecKkoe 0eCIIBETHOE HEOPTAHMYECKOE CTEK -

J0.
— CeoipbeBoii coctaB ctekia. 14. [IpousBoacTBo ontuueckoro crekia. 15. JlehexTsl onruyeckoro
crekna. 16.
— OnTuueckoe 6eClBETHOE HEOPraHUYECKoe CTek0. OnTuueckue nocTosHubie. 17. OnTuueckoe
— OecIBEeTHOE HEOpraHNMYeCcKoe CTeKI0. HopMupyemblie moka3aTesin KadecTBa ONMTHIECKOTO CTEK-
na. 18.

— Cucrema o0o3HadyeHus: M kiaccuduranuu crekon. [umarpamma AGGe. 19. Xpomatnueckue

abeppanuu u
— ux yctpaHenue. [IpuHuunel axpoMatuzanuu ontudeckux cuctem. 20. Ontudeckoe OecIBeT-

HOE

— Heopranmueckoe ctekino. Mexanndeckue cBoiicta. 21. Ontudyeckoe OeclBETHOE HEOPTaHUYE-
CKOE

— crekno. Tepmuyeckue cBoiicTBa. 22. Opranudeckoe cTekino. OCOOCHHOCTH OPTraHUYECKOTro
CTEKJIa.

— Texnonorus nony4yenus. [Ipumenenune. 23. l{BeTHOE onTHUecKkoe cTEKI0. MoONEKyIsIpHbIE Kpa-
CHUTEIIH.

— OkpammuBaHie MeTallaMy B KOJUIOUAHOM coctostaun. 24. [[BeTHOE onTHueckoe ctekiio. Okpa-
IIIMBaHME,

— BbI3BaHHOE 00aydeHueM. Consipuzanus. CrnexTpanbHas XapaKTepHCTHUKA [IBETHOTO CTEKJIA.
— 25. Cerounbtpsl. 26. DoToxpomusm. POTOXPOMHBIE CTEKJIA.
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3.6 Tembl pacuyeTHBIX padoT
— 1. Pacuer koadduimenta orpaxxeHuss U kodhPuipeHTa mMponycKaHuss MHOTOCIOWHBIX MTOKPHI-

THIA.

— 2. Pacuer noka3zaresns mpeaoMII€HUs 715 ONITUYECKUX MaTEpUasoB.

— 3. Pacuer ko3 duitneHTa MOTIOMICH S ONTHYECCKUX MATEPHAJIOB.

— 4. Pacuer ko3 duItMeHTa MOTIOMIEHHS C YIE€TOM MOMPAaBKU Ha OTPa)KeHHE.

— 5. Pacuer yria nojiiHOro BHYTPEHHETO OTPaKCHHsI Ha TPaHMIIE pa3Jiesia CPe]] CTEKIIO — BO3MIYX.

— 6. Pacuer yria bprocrepa uis majgeHus JTyda U3 BO3IyXa Ha MOBEPXHOCTh CTEKIIA MU JIPYTOro
marepuara.

— 7. Pacuer cpenneli nucniepcun ¥ kKo3pumment aucnepcun (9ucio AO0e) Ut CTEKONI pa3iind -
HBIX MapOK.

— 8. Pacyer Mofynst ynpyrocTy U yJI€IbHOM K€CTKOCTH ISl CTEKOJ Pa3IMYHbIX MapOK.
— 9. Pacuer koadduinmenta mnpomyckaHus H Kod(DPHUIIMEHTA TMOTJIOMEHUS [BETHBIX CBETO-

(GuIbTPOB.

3.7 Tembl 12a00paTOPHBIX padoT

— BzaumopeiicTBue onTHueckoro usNMydeHus ¢ BemecTBoM. CkopocTh cBeTa. Onruueckue
KOHCTaHTBI CPeIbl

— Tlornomenue cBera

— Tlornomenue cBeTa ¢ y4eTOM MHOTOKPATHOTO OTPasKEHUS

— OrtpaxkeHne 1 IpeIOMJICHHE CBETA HA TPAHUIIE IBYX CPell

— Tlonspusanusa ceera. Gopmyinsl OpeHers.

— becusernoe ontuyeckoe crekio. J{uarpamma A60e.

— DbecuBerHoe onTuyeckoe CTEKJI0. MeXaHWYECKHE CBOMCTBA OECIBETHOTO HEOPTaHWYECKOTO
CTeKIa.

— IIBeTHOE ONTUYECKOE CTEKIIO

4 MeToanuyecKkue MaTepuabl
Jns obGecnieuenus mnpoiecca oOy4eHHs] U pelieHus 3a1a4 O0y4eHHs] UCIOJIb3YIOTCS CIEIYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeIesonIie MPoLUeaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JESATCILHOCTH, XapaKTePU3YIOIINX 3TAIbl (JOP-MUPOBAHHSI KOMIIETCHIIUNA, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHas JUTEpPaTypa

1. OnTHueckue cBOWCTBa TBEPABIX Tes: YdyeOHOe nmocodue no aucuuiuimHe «OnTHYecKnue CBOM -
CTBa TBEPABIX TEI» JJIsI MArUCTPOB HarnpapiieHUs! MOArOTOBKU 11.04.04 «DnekTpoHUKA U HAHOAJIEKTPOHU -
Ka» MpOorpaMMbl akaeMU4eckoil MarucTparypsl «lIpoekTupoBaHHE M TEXHOJIOTHS MUKPO- U HAHOJJIEK-
TpoHHBIX cpeacTB» / CumonoBa I'. B., Kucrenesa M. I'. - 2016. 126 c. [OnekrponHnslii pecypc] - Pexxum
noctyna: http://edu.tusur.ru/publications/5935, cBOOOTHBII.

2. Omnrtuueckoe MaTtepuanoBereHue: YueOHoe mocodue / Cumonona I'. B., Kucrenesa M. T -
2013. 148 c. [Dnekrponnbiit pecypc] - Pexum moctyma: http://edu.tusur.ru/publications/2992, cBo6oa-
HBIN.

3. BsezneHue B HenmuHelHY0 onTHKY: YueoHoe nocodue / Hlannapos C. M. - 2012. 41 c. [Dnek-
TPOHHBIN pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2059, cBoOoaHBIH.

4.2. lonoiHUTEILHAS JIUTEPATypa

1. Omnruka: Yuebnoe mocodue s By3os / I'. C. Jlauacoepr. - 6-¢ usm., crepeotur. - M.: Ous-
MaTiuT, 2006. - 848 c.: un., Ta6m. - [Ipeam. ykas.: c. 844-848. - ISBN 5-9221-0314-8. (manmuuue B 610 -
muoteke TYCVYP - 28 7k3.)

2. Onruyeckue cBoiicTBa nmomynpoBoaaukoB / 0. U. Yxanos; pen.: B. M. TyukeBuu. - M.: Hay-
Ka, 1977. - 366[2] c. (nanuuue B 6ubmuorexke TYCVYP - 2 7k3.)

3. Kypc dwusuku : yaeOHuk as By3oB B 3 T. / 1. B. CaBenbeB. - M. : Hayka, 1989 - . - ISBN 5-
02-014052-X. T. 3 : KBanroBast ontuka. AtomHast ¢puzuka. Ousnka TBepAoro tena. OuU3MKa aTOMHOTO
s/ipa ¥ dJeMeHTapHbIX YacTull. - M. : Hayka, 1989. - 301[3] c. : ui. - UmeH. yka3s.: c. 294-295. - [Ipenm.
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ykas.: ¢. 296-301. - ISBN 5-02-014432-0 (maniuumne B 6ubmuoreke TYCVYP - 16 3k3.)

4. Onrrueckue CBOMCTBA HAHOCTPYKTYD : yueOHoe mocobue / JI. E. BopoOneB [u ap.] ; pen.: B.
. Uneun, A. 4. Iuk. - CII0. : Hayka, 2001. - 192 c. : puc. - (HoBble pa3aensl GU3UKH TOTYHIPOBOIHH -
koB). - ISBN 5-02-024 (manuuue B 6ubmoteke TYCYP - 5 9k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e TOCOOH s

1. Onrtuyeckue CBOMCTBA TBEPHAbIX Tell: MeToauyecKkue yKa3zaHusl IO CaMOCTOSITENIbHOM paboTe
no aucuuiuimHe «ONTHYECKUEe CBOMCTBAa TBEPABIX TE» Ui MaruCTpOB HANpPAaBICHUS TOATOTOBKU
11.04.04 «DOnextpoHuka u HaHOYJIeKTpoHUKay / KucteneBa M. I. - 2016. 31 c. [DnekTpoHHBIN pecypc] -
Pexxum noctyma: http://edu.tusur.ru/publications/5948, cBoO0OaHBI.

2. Onrtuueckue CBOMCTBAa TBEPABIX Tel: MeToauuecKkue yKazaHus K Ja00paTOpHBIM 3aHATUAM /
Kucrenesa M. TI. - 2017. 51 c. [Onekrponssii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/6972, cBOOOIHBIIA.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. OO6pa3zoBarenbHBIN OPTal YHUBEPCUTETA
2. bubnuoreka yHHBEpcUTETA

CornacoeaHa Ha noprane Ne 21358 20



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

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

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

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

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

	3 Типовые контрольные задания
	3.1 Вопросы на самоподготовку
	3.2 Вопросы на собеседование
	3.3 Темы опросов на занятиях
	3.4 Темы докладов
	3.5 Экзаменационные вопросы
	3.6 Темы расчетных работ
	3.7 Темы лабораторных работ

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


