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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. [lpuobperenne 3HaHUN O (PU3UKO-XMMHUYECKHX CBOHCTBAX ONTHUUYECKUX MaTEpHAJIOB,
(opMupoBaHHEe NMPEACTABICHUA 00 ONTHUYECKUX XapaKTEPUCTHKAX CTEKIO00pa3HbIX M KPUCTAIITUIECKUX
MaTepHaJIOB Ha OCHOBE MOHATUH (PU3MUECKON ONTUKH.

1.2. 3agauy AUCHUILIUHBI

1. TlonyueHue HEOOXOAMMBIX 3HAHUN MO (PU3UKO-XMMHUUYECKUM U TEOPETHUUYECKUM OCHOBAM
ONTUYECKOT0 MaTEPUAIOBEICHHUS.

2. llonyueHue HeOOXOMMMBIX 3HAHUU MO METOJAaM pacuyeTa OCHOBHBIX MapaMETpPOB H
XapaKTePUCTHK ONTUYECKUX MAaTEPUAJIOB.

3. IlpuoOpeTeHnEe HABBIKOB JIKCIEPUMEHTAJIBHOTO HCCIEIOBAHUA CBOWCTB ONTHUYECKUX
MaTepHaoB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).

Nunexc qucumnauasl: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoeaHa Ha noptane N2 69730 2



OIIK-1. Cnocob6en
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

CtyaeHT 10KeH 3HaTh OCHOBHBIE
(bu3HYECKUE TPOIECCHI B ONITUICCKUX
Marepuaiax U MaTeMaTU4eCKHUil anmnapar Jjist
OTHUCAHUS ITUX MPOIECCOB

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

CTyneHT A0KEeH yMETh IJIaHUPOBaTh U
dbopMyUpoBaTh 3a/1a4l HUCCIEAOBAHUS
CBOICTB ONTHYECKUX MAaTEPUAJIOB C
MPUMEHEHUEM e€CTECTBEHHOHAYUHBIX U
OOLIEMH)KEHEPHBIX 3HAHH, METOJI0B
MaTeMaTHYeCKOro aHaJIN3a U MOJIETTUPOBAHUS

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

CTyI[CHT JOJIKCH BJIaACTh HABbIKAMH
TCOPCTUYICCKOTO U SKCIICPUMCHTAJIIbHOTO
HCCIICAOBaHUA OIITUYCCKUX MATCPUATIOB,
MaTEMaTUICCKOTO MOACIIUPOBAHU
MponecCcoB B ONITUYCCKUX MaTCpruaaax

OIIK-3. Cnocob6en
IPOBOJIUTH
HKCIIEpUMEHTAIbHBIC
UCCIICIOBAHUS U
U3MEpEHus,
00pabaThIBaTh U
IPECTABIIATh
MOJTyYCHHBIE JJTAHHBIE C
Y4ETOM crieuu(pUuKu
M3MEPEHUI B CUCTEMAX U
yCTpOiCTBaxX (POTOHUKH
¥ ONTOMH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEJICTABJICHHS ITOJTYICHHBIX
JIAHHBIX B 00J1aCTH
npohecCHOHATLHOM
JIEITEIbHOCTH

CTyIeHT JOJKEH 3HaTh OCHOBHBIC TPUHITUITHI
MIPOBEICHUS SKCTICPUMEHTATBHBIX
MCCJICIOBAaHUH ONTHYECKUX MaTePUaAJIOB U
WCIIOJIb30BaHUsI OCHOBHBIX IIPHEMOB
00pabOTKHU U TIPEICTABICHHS TIOTYYCHHBIX
JAHHBIX B 00JIACTH ONTUYECKOTO
MaTepHUAIOBEICHUS

OIIK-3.2. YmeeT BoIOUpaTh
3¢ (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

CTyIeHT JoDKeH YMETh BHIOUpAaTh

3 (PEKTUBHYIO METOIUKY
IKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA
ONTUYECKUX MaTEPUAIOB

OIIK-3.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

CTy,[[CHT JOJIKCH BJIaACTh HABbIKAMH
MMPOBCACHU SKCIICPUMCHTAJIbHBIX
HCCIIeIOBAHUM ONITHYECKUX CBOMCTB
MaTCepuaioB, O6p8.60TKI/I " IpCACTABJICHUA
MOJIYYCHHBIX TaHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 9 3a4ETHBIX CIWHUII, 324 AKaJICMHUYCCKUX 4aCOB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YUYSOHOM NeSITeTbHOCTH

Bcero Cemectpsl

Bunpl yueOHOI nesiTenbHOCTH
4acoB |4 cemecTtp|S cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 140 104 36
npenojgaBarteyeM, Bcero

JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTHyeckue 3aHATUA 36 36
JlaGopaTopHbIe 3aHATHS 32 32
KypcoBas padota 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 148 112 36
BHeayIMTOPHAasi padoTa 00y4alIIMXxcs ¢ mpenojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 34 34
Hanucanue otyera no MHAMBUAYAIBHOMY 33JaHUIO 16 16
Harmmcanne otyera nmo nabopaTopHoit pabote 16 16
BrinosiHeHNE MHAMBUAYAIBHOTO 3a1aHUS 22 22
[ToaroroBka k 1abopaTopHOi paboTe, HAMMCAHUE OTYETA 16 16
[ToaroToBka Kk 3amuTe oTyeTa Mo JabopaTopHO padboTe 8 8
Hanucanue oTueTa o KypcoBoii pabore 36 36
IToaroroBka M ciava 3x3amMeHa 36 36

Oo0masi Tpyn0eMKoOCTh (B 4acax) 324 252 72

Oo0mas TpyaoeMKocTh (B 3.€.) 9 7 2

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOW NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Jlex. Ipak. | JIa6. | Kypc. | Cam. Beero dopmupyembie
JTUCHUTUTUHBI 3at, 3aH., 1 | pabd. | pab. |pab.,u uacos (6e3 KOMITETEHIIH
q JK3aMeHa)
4 cemecTp
1 Beenenue 4 - - - 4 8 OIIK-1
2 BzanmogeiicTBHe 6 16 12 - 24 58 OIIK-1, OIIK-3
ONTUYECKOTO U3ITYUCHHSI C
BEILECTBOM
3 Ilornomenne 8 2 8 - 28 46 OIIK-1, OIIK-3
MOJTYTIPOBOTHUKOB
4 BecuBETHOE OIITHYECKOE 10 16 4 - 24 54 OIIK-1, OIIK-3
CTEKJIO
5 IIBeTHOE ONITUYECKOE 6 2 8 - 26 42 OIIK-1, OIIK-3
CTEKJIO
6 Ctexita ¢ 0coOOBIMHU 2 - - - 6 8 OIIK-1, OIIK-3
CBOMCTBAMH
Hroro 3a cemectp| 36 36 32 0 112 216
S cemecTp
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7 CTekiia U MaTepHaIbl C - - - 36 36 72 OIIK-1, OIIK-3
0COOBIMHU CBOMCTBAMHU
Hroro 3a cemectp| 0 0 0 36 36 72
Hroro| 36 36 32 36 148 288

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

CornacoeaHa Ha noptane N2 69730

TpynoemkocTs
Haspanwus paznenoB | Conepskanue pa3ienoB (TEM) TUCIUTLIAHEI dopmMmupyembie
(TeM) TUCIIUTIITAHBI (B T.4. IO JICKITUSIM) (nexunoHHbIC KOMIIETEHIIUHN
3aHSTHSA), 9
4 cemecTp
1 Benenue Knaccudukanust onTuyecKkux MaTepuaioB 4 OIIK-1
Hroro 4
2 B3aumoneiictBue IIpoxoxkneHre ONTUYECKOrO U3ITyYEHUs 6 OIIK-1, OIIK-3
ONTUYECKOTO yepe3 KpucTtauibl. ONTHYECKUE SIBJICHUS B
U3ITyUYEHUS C kpuctaiax. [Iponeccsl orpaxkenus,
BELIECTBOM NOTJIOUIEHMSI U ITpesiomiieHus ceeta. [lonHoe
BHyTpeHHee oTpakenue. D ekt bprocrepa.
Ornrtruyeckue MoCTOSTHHBIE.
Hroro 6
3 Ilornowmenue Buzbl nornomeHys B moaynpoBOJHUKAX. 8 OIIK-1, OIIK-3
MOJIYITPOBOIHUKOB Cob6ctBennoe nornornienue. [psimpie u
HEMPSMBbIE ONITUYECKHE MEPEXO0/IbI.
3aBUCUMOCTh KOO PUITMEHTA MOTIOMICHUS
OT SHEPIUM KBAHTA CBETa. DKCUTOHHOE
nornoienue. [IpuMecHoe noraouexHue.
[TornomuieHre cBOOOTHBIMU HOCUTETISIMHU.
Pemero4noe nornomiexHue.
Hroro 8
4 BecuseTHoOEe CripbeBoii cocTaB crekia. [[pon3BoacTBo 10 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO onTuyeckoro creksia. Hopmupyemsie
MOKa3aTeIH KauecTBa CTeKIa.
Knaccudukanus onTuyeckoro crekia.
Huarpamma A606e. XpomaTHieckue
abeppauuu U ux ycrpanenue. Ou3nko-
MEXaHUYECKHE U TEPMUYECKUE CBOWCTBA.
Hroro 10
5 IIBeTHOE [[BeTHOE onTMYECKOE CTEKIIO. [TpnumHbI 6 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO MOSIBJICHUSI OKPACKH CTEKOJI. THUIIBI U MapKu
ONTUYECKUX IIBETHBIX CTEKOJ. ONTHYECKUE
xapakTepucTuki. O603HaYEeHUS [IBETHOTO
ONTHUYECKOTO cTeks1a. DOTOXPOMHBIE CTEKJIA.
OcHoBHBIE TapaMeTPbl (HPOTOXPOMHBIX
MaTEepUasoB.
Hroro 6
6 Crekna ¢ ocoOpiMu | MTHppakpacHOe OECKUCIOPOIHOE CTEKIIO. 2 OIIK-1, OIIK-3
CBOMCTBaMH CTeKIIOKpHUCTAUTMYECKHUE MaTepUalbl.
Curanisl.
Hrtoro 2
5




Hroro 3a cemectp 36

5 cemecTp
7 Ctekna u HudpakpacHoe 6€CKUCIOPOIHOE CTEKIIO. - OIIK-1, OIIK-3
MaTepHuabl C CTeKI0KpUCTAIIINYECKHUE MAaTEPUAIIbI.
ocoObiMu cBoiicTBamu | DoTopedpakTH(HBIC MaTepUATIbL.
Marepuansl 1151 BOJIHOBOAOB. Martepuarsl
JUIS1 TBEPAOTEIBHBIX Ja3€POB.
Hroro -
Hroro 3a cemectp -
Hroro 36
5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenoB | HauMeHoBaHMe npakTHuecKuX 3aHATUN | TpynoeMkocTs, | PopMupyembie
(TeMm) AMCUUIIITUHBI (cemHrHapoB) q KOMIIETEHIINHI
4 cemecTp
2 Bzaumonenictsue [Ipouecchl oTpakeHus, MOTJIOIECHUS U 4 OIIK-1, OIIK-3
ONTUYECKOTO npenomiieHus cBera. Onruyeckue
U3ITyYEHUS C MOCTOSTHHBIE.
BCILICCTBOM [Tonspusanus ceera. PopMyIsl 4 OIIK-1, OIIK-3
®penens. 3akoH bprocrepa.
[TonyueHue BbIpaskeHUs IS 4 OIIK-1, OIIK-3
K02(ppHILIMEeHTA MOTIIOIEHUS KpUCTaIlIa
C Y4€TOM MHOTOKPATHOTO OTPaXKEHUS
D¢ deKT moaTHOTO BHYTPEHHETO 4 OIIK-1, OIIK-3
OTpaXeHUA KaK YaCTHBIN Cilyyaid 3aKOHa
MIPETOMIICHUSL.
Hroro 16
3 Ilornomienue Pacuer cniekTpanbHON 3aBUCUMOCTH 2 OIIK-1, OIIK-3
MOJIyTIPOBOJIHUKOB K0d(ppHLIMEeHTA MOTIIOMEHUS
KPUCTAJIJIOB C UCIIOJIb30BaHUEM
HKCTIEPUMEHTANIbHBIX PE3YyJIbTaTOB
Hroro 2
4 becuBeTtHOE DU3NKO-XHUMHUYECKHE U ONITHYECKHUE 4 OIIK-1, OIIK-3
ONTHYECKOE CTEKIIO CBOMCTBA HEOPTraHUYECKOT'O CTEKIIA.
Pacuer cocTaBa MMXTHI 111 BAPKU 4 OIIK-1, OIIK-3
CTEKJIA.
PacueTr MmexaHMYECKUX XapaKTEPUCTHUK. 4 OIIK-1, OIIK-3
Xpomaruueckue abepparun. Mx 2 OIIK-1, OIIK-3
yCTpaHEeHHUe
OnTuyeckue MocTosHHbIe. Pacuer 2 OIIK-1, OIIK-3
ONTUYECKUX XapaKTEPUCTHUK.
Hroro 16
5 IIBeTHOE onTyeckoe | [[BeTHOE onTHYECKOE CTEKIIO. 2 OIIK-1, OIIK-3
CTEKJIO ®dotoxpoMHoe cTekio. Pacuer
ONTHUYECKUX XapaKTEPUCTUK
Hroro 2
Hroro 3a cemectp 36
6
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Hroro

36

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

Hasmans PUAID | Hanvenosasme savoparopusx paor | | AONNOTE | opipyenne
4 cemecTp
2 B3aumoneiicteue Omnpenenenne KOHIEHTPAUU 4 OIIK-1, OIIK-3
ONTUYECKOTO BELIECTBA B paCTBOPE
W3ITyUYEHUS C (boTOMETPUUYECKUM METOJIOM
BCIICCTBOM N3yueHne BpameHus MI0CKOCTH 4 OIIK-1, OIIK-3
MOJIIPU3aLUU
N3Mepenne nokaszaresns npeaoMIICHUs 4 OIIK-1, OIIK-3
Hroro 12
3 Ilornomienue HccnenoBanue neeKToB B KpUCTAIIAX 4 OIIK-1, OIIK-3
NOTYyNPOBOTHUKOB Onpenenenue MUPUHBI 3aTPEIIEHHON 4 OIIK-1, OIIK-3
30HBI MOIYIIPOBOJHHUKA U3 ONTUYECKUX
W3MEpPEHUI
Htoro 8
4 becupeTHoE N3mepenue nokasaress npesioMICHUs 4 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO OINITUYECKOT0 CTEKJIA
pedpaKTOMETPHUYECKUM METOJIOM
Hroro 4
5 LigetHoe ontuueckoe |M3mepenue ko3ddumenra 4 OIIK-1, OIIK-3
CTEKJIO IIPOITYCKaHUS [IBETHOI'O ONTHYECKOTO
CTEKJIa
HccnenoBanne KHHETUYSCKUX CBONCTB 4 OIIK-1, OIIK-3
(OTOXPOMHBIX CTEKOII
Hroro 8
Hroro 3a cemectp 32
Htoro 32

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOM pabOThl U (popMUpyEeMble KOMIETEHIUHU B

5.5. KypcoBasi padora

paMKax BBIIIOJIHEHUSI KypCOBOI pabOThI MpeicTaBieHbl B Tabauue 5.5.

Tabmuma 5.5 — CogeprkaHne KOHTAKTHON ayIMTOPHOMN

a0OTHI U €€ TPYAOEMKOCTh

. . dopmupyemsble
ConeprxaHre KOHTaKTHOM ay TUTOPHOM paboThI TpyaoeMKkocTs, 4
KOMIIETEHIINH
S cemecTp

OO6cyxaeHue u pacrpeeieHie TeM UHAUBUIYaIbHbBIX 4 OIIK-1
3aJjaHui 10 KypcoBOii paboTe
IIpencrasnenue npe3eHTanui o 3aJaHHOM TeMeE. 12 OIIK-1, OIIK-3
Juckyccust, 00Cy>KaeHne, OTBETHI Ha BOIIPOCHI; TBOPUYECKUE
MOMEHTHI.
OO0cyxieHne cofep>KaHus MOSCHUTEILHOMN 3aMHCKH, 8 OIIK-1, OIIK-3
rIyOUHBI pacKpbITUs TeMbl. [IpoBepka opopmieHus
oTyeTa.
3ammra KypcoBoro nmpoekra. OTBeThl Ha BOIIPOCHI. 8 OIIK-1, OIIK-3
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ITonsenenue uroros. Caaua oTyera 4 OIIK-1, OIIK-3
Hroro 3a cemectp 36
Hroro 36

[IpumepHas TemaTHKa KypCOBBIX padoT:
1. Crekna mist ”HGpaKpacHOW ONTHUKH: CIIOCOOBI IMOTYUYEHHUsI, OCHOBHBIC CBOWCTBA, IPUMEHEHHE.
2. Meroibl HccaeI0BaHUs ONITUYECKUX MAaTEPHAIIOB.
3. Henaunelinble peTUCTPUPYIOMIME CPEIbl: CETHETOAIEKTPUUECKUE, DIEKTPOONTHYECKHUE,

dboTopedpakTUBHBIC MaTEPHAIIBI.

DJIEKTPETHI.

Martepuassl A1 BOJIHOBOJIOB.
OnTHKa TOHKHUX IUICHOK.
OnTuueckue CBOMCTBA XKUAKUX KPUCTAJIIOB M UX NPUMEHEHHE B cUcTeMax o0paboTku

ONTHYECKON MHPOPMAITHH.
8. OnTHueckue MaTepualbl ISl CBETOAMOIHON TEXHUKU: OCHOBHBIC CBOMCTBA, HEOPTaHUYECKUE U
OpPraHUYeCKHEe MaTepPHaIbl, IIEPCIICKTUBBI HCIIOIb30BAHMSI.

9. OnTuyeckue MaTepuadbl [Jisi TBEPAOTEIbHBIX JIA3€POB:

MOJNYIIPOBOAJHUKOBEIEC H

JUDJICKTPUYCCKUE MaTCpHaibl, ©X OCHOBHBIC CBOMCTBa U XapaKTCPUCTHUKH.

10.
11.
12.
13.
14.
15.

[TpreMHHMKHN ONTHYECKOTO U3NydyeHus. @oToanoabl.
OnTuueckrie BOTHOBOBI.
MeTo/1p1 BBIpALIUBAaHUSI KPUCTAJLIOB.
dotopedpakTuBHble MaTepHrabl. ONTHUYECKHE U AIEKTPOPU3NIECKUE CBOWCTBA.
@DOTONPOBOUMOCTD TBEPABIX TEI.
DOTOXPOMHBIE CTEKIIA.

5.6. CamocTosiTeqbHasi padoTa

Buasl caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIUU IPECTABIICHBI B

tabmure 5.6.
Tabauma 5.6. — Buabl caMocTosTeIbHON PaboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
Bunbr
HasBanus pasznenos . Tpynoemkocts, | PopMupyembie
S —— CaMOCTOSITEIbHOU 4 KOMITETCHILIH DopMBI KOHTPOJIS
paboThI
4 cemecTp
1 Beenenue IloaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 Bzanmoneiicteue |Hamucanue oryera mo 4 OIIK-1, OIIK-3 OTuyer no
ONTHYECKOTO WHJUBUIYATbHOMY WHUBUTyaIbHOMY
U3ITyUYEHUS C 3aJ1aHUIO0 3aJJaHUI0
BCIICCTBOM Hammcanwne otyera 1o 4 OIIK-1, OIIK-3 OtueTt o
nabopatopHoi pabore nabopaTopHo# paboTe
IToaroroska k 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 6 OIIK-1, OIIK-3 | WunuBuayanbHOE
WHJMBUTyaIbHOTO 3a/laHue
3a/laHus
[ToaroroBka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopatopHoi padore, paborta
HamucaHue oT4era
Hroro 24
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3 IlornomieHue Hanmcanue oTyera 1o 4 OIIK-1, OIIK-3 OrtueT 110
MOJTYTIPOBOJTHUKOB | MHAWBHUIYAITBHOMY WHIVBUIYTBHOMY
3aaHUTO0 3a1aHUIO
TloaroroBka x 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 6 OIIK-1, OIIK-3 | WunuBuayanbHOE
WHINBUAYATHHOTO 3a7laHue
3a/IaHKS
ITonroroBxka K 3amure 4 OIIK-1, OIIK-3 | 3amura oT4eTa I0
oT4YeTa 10 naboparopHoit paboTe
naboparopHoii paboTe
[ToaroroBka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopaTopHoi pabore, paborta
HaIMCaHHUE OTYEeTa
Hanucanue oTuera 1o 4 OIIK-1, OIIK-3 OrtueT 1o
nabopaTopHoii paboTte nabopaTopHoii pabote
Htoro 28
4 BecuseTHOE Brimonnenue 6 OIIK-1, OIIK-3 NuauBunyansHOE
ONTHYECKOE CTEKJIO |MHANBUIYATIBHOTO 3a/1aHKe
3a/TaHus
Hanucanue oTyera 1o 4 OIIK-1, OIIK-3 OrtueT 1o
WHIUBUAYATHHOMY WHANBUIYATbHOMY
3a/IaHHUFO 3aJIaHUIO
IToaroroBka x 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[Toarororka k 4 OIIK-1, OIIK-3 JlabopaTopHas
nabopatopHoi pabore, paborta
HaIMCaHHUE OTYEeTa
Hanucanue otyera mno 4 OIIK-1, OIIK-3 Otuer no
naboparopHoii paboTe naboparopHoil paboTe
Hroro 24
5 IiBetHOE [ToaroroBka k 4 OIIK-1, OIIK-3 JlabGopaTopHas
ONTHYECKOE CTEKJIO |J1abopaTopHOii padoTe, paborta
HaIMCaHHUE OTYEeTa
Hanucanue otyera 1o 4 OIIK-1, OIIK-3 OTuer no
nabopaTopHoii pabote nabopaTopHoii pabote
[TonroroBka k 6 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinmonnenue 4 OIIK-1, OIIK-3 NuauBunyansHOE
WHUBHTyATBHOTO 3a/1aHKe
3a/TaHus
Hanucanue otyera mno 4 OIIK-1, OIIK-3 Otuer o
VHIUBUAYATHHOMY WHANBUIYATbHOMY
3a/IaHHUFO 3aJIaHUIO
[ToaroroBka K 3amure 4 OIIK-1, OIIK-3 | 3amwura oT4eTra 1o
oT4YeTa 10 naboparopHoOit paboTe
naboparopHOit paboTe
Hroro 26
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6 Crexuia ¢ [ToaroroBka k 6 OIIK-1, OIIK-3 TectupoBanue
0COOBIMH TECTUPOBAHUIO
CBOWCTBAMH Htoro 6
Hroro 3a cemectp 112
[loaroroBka u craua 36 DK3aMeH
JK3aMeHa
5 cemecTp
7 Crexia u Hanucanue oryera no 36 OIIK-1, OIIK-3 | KypcoBas paboTa,
MaTepHabl ¢ KypcoBoii paboTe OTueT no KypcoBoii
0COOBIMH pabote
CBOMCTBaAMU Wtoro 36
Hroro 3a cemectp 36
Hroro 184

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB
3aHATHI

Bunsr yaeOHOI nesTenbHOCTH

Jlek. | IIpak. | JIa6. | Kypc. | Cam. DopMbI KOHTPOJIS
3aH. | 3aH. | pab. | pab. | pad.

dopMupyemble
KOMIIETCHIIUU

OIIK-1 + + + + + | duckyccus, 3ammTa oT4eTa 1o JadopaTopHOH
pabore, UnnuBuayansHoe 3ananue, KypcoBas
pabora, JlabopaTopnas pabota, MynbTUMeUITHAS
npe3eHTanus, OT4eT Mo UHAUBUIYaTbHOMY
3agannio, OT4eT 1Mo KypcoBoi padore, OTyeT 1o
nabopaTopHoi padote, Cemunap / ceMuHap-
koH(pepennusi, TectupoBanue, JK3aMeH

OIIK-3 + + + + + | duckyccus, 3amuTa oTyeTa 1o J1adopaTopHO
pabote, MnauBunyansHoe 3a1anue, Kypcosas
paborta, JIabopatopHast pabota, MynbTumenuitHast
npe3eHTanus, OTyeT Mo UHAUBUIYATBLHOMY
3agaHuio, OTueT 1o KypcoBoii padore, OTyer no
nabopaTopHoii pabote, CemuHap / ceMUHap-
koH(pepeHuus, TectupoBanue, JK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 GOpPM KOHTPOJIS MpeCcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumManbHBIN
6amn 3a mepuoy; | Bceero 3a
mexnay 2KT una | cemectp
KOHEII ceMecTpa

MaxkcuManbHbIi MakcumasnbHbIi
@DopMBI KOHTPOJIA 6amn Ha 1-yro KT ¢| OGaun 3a nepuon
Hayana cemectpa |Mmexnay 1KT u 2KT

4 cemecTp
3amuTa oT4eTa Mo 0 4 4 8
nabopaTopHoi paboTe
NunuBuayanpHOE 3a1aHue 4 4 4 12
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OTt4er 1o UHAUBUIYATbHOMY 4 4 4 12
3a/1aHUIO0
Jlaboparopnas pabota 0 2 2 4
TectupoBanue 6 8 8 22
Otyet no nabopaTopHOM 0 6 6 12
pabote
DK3aMeH 30
HToro Makcumym 3a epuoz 14 28 28 100
Hapacratomum utorom 14 42 70 100
bannbHbIe OlleHKH TSl KypCOBOM paOOTHI MpecTaBlieHbl B Tabmuie 6.1.1.
Tabnuia 6.1.1 — bannpHbIe OIIEHKH Il KYPCOBOM pabOThI
MakcumanbHblii | MakcuMmallbHbIN MaxcumabHbii
@opMBI KOHTPOJIS 6amn Ha 1-yto KT c¢| ©Oamn 3a mepuog Oan 3a nepuon | Beero sa
Hauana cemectpa |Mexay 1KT u 2KT Moy 2KT i Ha | cemectp
KOHEI] ceMecTpa
S cemecTp
NunuBuayansHOE 3a1aHueE 4 4 4 12
Otuet o KypcoBoi pabote 0 0 10 10
MynpTumeauitHas 10 10 10 30
MPE3CHTALIMS
Huckyccus 10 10 10 30
CemuHap / ceMuHap- 6 6 6 18
KOH(pepeHImst
HToro MakcumyM 3a epuoj 30 30 40 100
Hapacratomum urorom 30 60 100 100
6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIMI KOHTPOJIb
banibl Ha 1aTy TEKyIIEro KOHTPOJIsS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymmbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMaJIbHOI cyMMBbI OaitoB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKTYHAPOAHYIO OLICHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)

4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENTHHO)

3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Ontuueckoe marepuanopeaenue: Yueonoe nmocooue / I'. B. Cumonoa, M. I'. Kucrenena -
2013. 148 c. [DOnexTponHbIii pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/2992.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. OnTuka: YueOHoe moco6ue mist By3oB / I'. C. Jlanacoepr. - 6-¢ u3a., crepeotut. - M.: ®Ous-
MatTiuT, 2006. - 848 c.: un., tabdn. - [Ipenm. yka3s.: c. 844-848. - ISBN 5-9221-0314-8 (manu4ue B
ouommoreke TYCVYP - 28 3k3.).

2. Casenbes, U. B. Kypc ob6meit ¢pusukn : yaeOnuk B 3-x T. / U. B. CaBenbes. - 14-e u3n., crep. -
DnexTpoH. TekcToBbie AaH. - CII6. : Jlans, 2018 - . - (Knaccuueckas yuebHast murepaTypa 1o pusmke)
(Yuebnuku 1t By3oB. CriennanbHas nutepatypa). - ISBN 978-5-8114-0629-6. T. 2 : DnekTpu4ecTBO U
Mar"etu3M. BosHbl. Ontuka. - on-line : wi., puc. - [Ipeam. ykas.: ¢. 493-496. - ISBN 978-5-8114-0631-9
: b. 1. [Dnexktponnslit pecypc]: — Pexxum nocryma: https://e.lanbook.com/reader/book/98246/#5.

3. OnTHueckue CBOWCTBA TBEpABIX Tel: YdueOHoe nocodbue / I'. B. CumonoBa, M. I'. Kucrtenesa -
2016. 126 c. [DnexTponHHbII pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/5935.

7.3. Y4eOHO-MeTOANYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKUE MTOCOOHSI

1. U3mepenue kor¢pduimeHTa npomnyckaHusi [BETHOIO ONTHYECKOro cTekja: MeToauueckue
yKazaHus K jabopatopHoii padote / B. [Iio, A. C. Akpectuna, I'. B. Cumonosa, M. I'. Kucrenesa - 2021.
12 c. [QnexTpoHHbIi pecypc]: — Pexxum nocrtyna: https://edu.tusur.ru/publications/9457.

2. OnTrueckoe MaTepuaioBeieHle: MeToauueckue yKa3aHus 1o caMocTosITeabHol padote / M. T
Kucrenera - 2018. 22 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7660.

3. OnTtuueckoe mMaTepuainoBeneHue: MeToandyeckue ykazaHus Mo KypcoBoil pabore / M. I
Kucrenena, JI. H. OpaukoB - 2018. 16 c. [DnexkTpoHHBIN pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/7657.

4. OnTuueckoe MatepuaioBeieHne: Metoandyeckue yKkazaHus Mo npakTudeckuM 3anatusm / M. T
Kucrenera - 2018. 54 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7672.

5. OnpeneneHue KOHLEHTpAlUMM BeEHIECTBA B pacTBOpe (HOTOMETPHUYECKUM METOJOM:
Metoanueckue yka3aHus kK jgabopatopHsiM paboram / B. [{ro, M. I'. Kuctenesa - 2023. 12 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10305.

6. OmpezeneHue MHUPUHBI 3aPEIIEHHON 30HBI MOJYIPOBOJHUKA U3 ONTHYECKUX HU3MEPEHMI:
Metoanueckue yka3aHus K jgabopatopHsiM paboram / B. [{ro, M. I'. Kuctenesa - 2023. 14 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10304.

7. UccnenoBaHue KMHETUYECKUX CBOMCTB (DOTOXPOMHBIX CTEKOJ: MeTonuueckue yka3aHus K
nabopaTtopHbIM paboram / B. [lro, M. I'. Kucrtenesa, A. C. Akpectuna, I'. B. Cumonosa - 2023. 12 c.
[DnexTpoHHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/10306.

8. N3ydeHue BpallleHHs MUNIOCKOCTU MOJIsipU3aliuu: MeTonuyeckre yKka3zaHus K J1abopaTOpHBIM
paboram / B. {10, M. I'. Kucrtenena - 2023. 12 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/10303.

9. UccnenoBanue neeKTOB B KpHCTaIaxX: Y4eOHO-METOANYECKOEe OCOOue ISl MPOBEACHUS
nabopatopubix pabot / A. C. Akpectuna, M. I'. Kucrenesa, I'. B. Cumonosa - 2018. 13 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7156.

10. M3Mmepenne mokasaTens mpesioMieHus: YueOHO-MeToAu4YecKoe mocodue s MpOBeJeHUS
nabopatopubix pabot / A. C. Akpectuna, M. I'. Kucrenesa, I'. B. Cumonosa - 2018. 15 c. [DnekTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/7157.

11. V3mepeHue nokasaresst MpeaoMIIEHUSI ONTHYECKOTO CTeKIa pPePpakTOMETPUUECKHUM METOJOM:
MeTtoanueckue ykazanus K labopatopasiM padoram / B. [lro, A. C. Akpectuna, I'. B. Cumonosa, M. T
Kucrenera - 2021. 12 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/9454.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpUs JJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, 1. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

YHIJI onTu4eckoro MaTepHuanoBeeHUs, HEIMHEHHON onTUKU M HaHO(hoToHUKHU / JlabGopaTtopus
I'TIO: y4yeOHast aymuTOpHs JUTsl TPOBEACHUSI 3aHITHI J1a00OPaTOPHOTO THUIIA, TIOMEIIEHUE SISl KYpCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padOT), MOMENIEHUE IJs MPOBEACHUS TPYNIOBBIX U
WHIUBUIyaIbHBIX KOHCynbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, 1. 74, 008
ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:

- CTOJI ONITUYECKUH - 2 IIT.;

- JIazeps! TBepaorensubie: LCS-DTL-317, LCS-DTL-316, DTL-329QT;

- Cnexrpodoromerpsl: CD-2000, Genesys 2, Shimadzu UV-27004;
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- KoMmnnekcel ONTHYECKHX U ONTO-MEXaHMYECKHUX KOMIIOHEHTOB, aBTOMAaTU3HMpPOBAaHHbIE
KOMIUIEKChI 00paOOTKHU JTaHHBIX;

- Ycranoska YMOI-3;

- Bonmer™meTp yruBepcansHbiii B7-40/1, B7-40/5;

- Mukpockon - 3 mrT.;

- Kommneke a1 chbeMKU AMHAMUYECKUX TPOLIECCOB;

- Uctounuk nmuranusg Mastech OC PS HY3002D-2;

- Octmmmmorpad Tektronix TDS 2012C, 2012B;

- Monoxpomarop M/IP-23;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne 1 KypcoBoii padoThI

VYueOHast ayiuTopus: yueOHast ay IMTOPHS UI IPOBEACHNUS 3aHATHIA IPAKTUYECKOTO THIIA, ydeOHas
ayJIMTOpUs JUUIsl IPOBENICHUS 3aHATHI CEMUHAPCKOTO THIA, TOMEIIECHUE I MPOBEACHHS T'PYIIOBBIX U
WHAMBHIyalIbHBIX KOHCYJIbTALUH, TIOMEIIEHUE JJIsl TPOBEACHHS TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM
attecranuu; 634034, Tomckas obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 237 aya.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.5. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Beenenne OIIK-1 TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
2 BzaumonelicTBre OIIK-1, OIIK-3 |MuauBuayansHoe |lIpumepHblit nepedeHb
ONTUYECKOTO U3ITYUEHHUSI C 3a/laHue BapHaHTOB UHAMBHUYaJIbHbBIX
BEILIECTBOM 3a1aHUI
Ortuer no [IpumMepHbIii IEpeYeHb
VHAVBUIYaJIBHOMY |BApUAHTOB MHIUBUIYaIbHBIX
3aJaHUIO 3aJaHuN
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
Oruer o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
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3 [lornowenue OIIK-1, OIIK-3  |3amwuTa otuera no |[IpumepHslil nepedeHb
MOJIyTIPOBOJIHUKOB nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabore 1a00paTOpHBIX PadoOT
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3aJjaHue BapHAaHTOB WHAMBHUIYaJIbHbIX
3aJaHuN
Otuer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIWBUIyaTbHBIX
3a/1aHUI0 3a1aHUI
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1abopaTopHBIX PabOT
n1abopaTopHOit
pabore
4 becuBeTHOE ONTHYECKOE OIIK-1, OIIK-3 |MaauBunyansHoe |IIpumepHbIil nepeyeHb
CTEKJIO 3aJjaHue BapHAaHTOB WHAUBHUIYaJIbHbBIX
3aJaHUuN
Oruer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIUBUIYyaTbHBIX
3aJaHUIO0 3aJjaHUN
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
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5 Lsetnoe ontuueckoe crexno |OIIK-1, OIIK-3  |3amuTa oTtuera no |[IpumepHslil nepedeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3aJjaHue BapHAaHTOB WHAMBHUIYaJIbHbIX
3aJaHuN
Otuer 1o IIpuMepHBIil IepeyeHb
WHAVBUIYAIbHOMY |BapUaHTOB UHIUBUIYATbHBIX
3a/1aHUI0 3a1aHUI
JlaGopaTopHas Tembl 1ab0opaTopHBIX PaboT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o Temb! mabopaTopHBIX padoT
n1abopaTopHOit
pabore
6 Ctexyia ¢ 0cOOBIMH OIIK-1, OIIK-3 |TectupoBaHue [IpuMepHBIii TEpeUeHb
CBOMCTBaMH TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
7 Crekiia U MaTepuabl C OIIK-1, OIIK-3  |Otuer no kypcosoii | [IpumepHbIil nepedeHpb
0CcOOBIMHU CBOICTBAMU pabote TEMaTHK KypCOBBIX paboT

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuie 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAVCIUTLINHE
®opmynupoBka TpebOBaHUM K CTeeHH CHOPMUPOBAHHOCTH
Orenka Bbannet 33 OM TUTAHUPYEMBIX PEe3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH WU HAaBBIKOB WA
CYMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE NpUMEHECHUE
yYMEHHUE HaBBIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCHUMaJbHOM 3HAHUA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE MpPUMEHEHHE
yMEHHE HABBIKOB
4 (xopor1o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCHMaJTbHOM OTJICTbHBIE coJIeprKaIiue coJiepKare
CYMMBI 0a/u1oB | 1poOIeMBbl 3HAHUS OT/ICTbHBIE OT/ICTbHBIE
pOoOeITbl yMEHUE POOECIIBI
MIPUMCHECHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. KoaddunuenT orpaxkeHus paBeH
1) ”HTEHCUBHOCTHU OTPa’KEHHOM CBETOBOM BOJIHBI
2) OTHOILLIEHUIO UHTEHCUBHOCTU OTPAXKEHHOM CBETOBOI BOJIHBI, K MHTEHCUBHOCTH Majaronieit
CBETOBOM BOJIHBI
3) OTHOILIEHHIO UHTEHCUBHOCTH OTPayKEHHOI CBETOBOI BOJHBI, K MNHTEHCUBHOCTH MPOLLIE/IIECH
CBETOBOM BOJIHBI
4) OTHOLIEHUIO THTEHCUBHOCTH OTPa’KEHHOM CBETOBOI BOJIHBI, K NHTEHCUBHOCTH MOTJIOLIEHHON
CBETOBOM BOJIHBI

2. Koaddunment nporyckanus paBeH
1) M”HTEHCUBHOCTH MPOIIE/IIEH CBETOBOW BOJIHbI
2) OTHOUIEHHIO THTEHCUBHOCTH IPOILIEIIIE CBETOBOM BOJIHBI, K MHTEHCUBHOCTH MOIJIOIIEHHON
CBETOBOM BOJIHBI
3) OTHOILIEHNIO UHTEHCUBHOCTH IPOLIEIIEN CBETOBOI BOJIHBI, K MHTEHCUBHOCTH MaJa0Iel
CBETOBOM BOJIHBI
4) OTHOLIEHUIO UHTEHCUBHOCTH MPOIIEIIEH CBETOBON BOJHBI, K NHTEHCUBHOCTH OTPa)KEHHOMU
CBETOBOM BOJIHBI

3. Iloka3arenp NpeaoMIIEHUS — 3TO
1) BeauunHa, paBHasi OTHOIIEHWIO MHTEHCHUBHOCTH IPEJOMJIEHHON CBETOBOM BOJIHBI, K
MHTEHCUBHOCTH HAJaroIeld CBETOBOM BOJIHELI
2) BeMYMHA paBHasl OTHOLICHHIO (Pa30BOIl CKOPOCTH CBETa B JAHHOM cpejie K CKOPOCTH CBETa B
BaKyyMe
3) BenM4MHA paBHAsE OTHOIICHUIO CKOPOCTH CBETa B BaKyyMe K ()a30BOH CKOPOCTH CBETa B
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JTaHHOM cpenie
4) BeIWUYMHA paBHAs OTHOMICHHUIO TUAJCKTPUUYECKON MPOHHUIIAEMOCTH JAHHOW Cpeabl K
JTURJIEKTPUYECKONW MPOHUIIAEMOCTH BaKyyMa
4. KoaddurueHT noriomeHus — 3To
1) BenuuuHa, paBHas OTHOLICHHWIO MHTEHCUBHOCTU MOTJOLIEHHON CBETOBOW BOJHBI, K
MHTEHCHUBHOCTH MAJAIOLIEH CBETOBOM BOJIHBI
2) BenuuunHa, oOpaTHAsl pacCTOSIHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOI'0 M3JTyUEHHUS,
YMEHBIIIAETCS B Pe3yJIbTaTe MOTJIOIEHUS B CPE/IE B € pa3
3) BenuuuHa, paBHas OTHOUIEHWIO MHTEHCUBHOCTHU MOTJIOLIEHHOW CBETOBOM BOJHBI, K
WHTEHCHUBHOCTH IPOILIEIIIEN CBETOBOW BOJIHBI
4) BenuuuHa, 0OpaTHAs PACCTOSHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOr'0 M3JTy4EHHUS,
YMEHBIIIAETCS B pe3yJIbTaTe MOTJIOLIEHHUS B Cpefie B 2 pa3a
5. 3akona byrepa — Jlambepra
1) ompenensieT MHTEHCHBHOCTH MNapajljieIbHOIO MOHOXPOMAaTHYECKOTO Iy4yKa CBETa,
OTPaXEHHOT'O OT TPaHMIIbl pasjiena IBYX Cpen
2) ompenensieT ociallieHHE MapaIeIbHOTO MOHOXPOMAaTHUYECKOTO Ny4yKa CBeTa MpH
pacnpoCTpaHEHHH €ro B MOIJIOMIAIOIIEeH cpene
3) ompenensieT HampaBi€HHE MapajjebHOTO MOHOXPOMAaTUYECKOTO IMyuyKa CBETa MpH
pacnpoCTpaHEHHH €ro B MOIJIOHIAIOIIEH cpene
4) ompenensieT 3aBUCUMOCTh Kod(p(duImeHTa MOTJIOMEHHsT ONTHYECKOTO MaTepuaiga OT
MHTEHCUBHOCTHU MAaJlaloLIEro CBeTa
6. CoOCTBEHHOE IOTIOLIEHUE — ITO
1) mormnouieHre MaTepragIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjouieHWe MaTepUuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0O0YCIOBIEHHOTO MEPEX0I0M
AJIEKTPOHOB C YPOBHEW B 3aIPELICHHOW 30HE B 30HY MPOBOIUMOCTHU
3) moriomnieHue MaTepUualoM ONTHYECKOTO H3JIYyUYEHHs, OOYCIOBJIECHHOIO MEpPEeX0J0M
AIIEKTPOHOB U3 BAJEHTHOH 30HBI B 30HY NPOBOJUMOCTHU
4) morjoueHue MaTepuaJoM ONTHUUYECKOTrO HU3JIy4dyeHHUS, OO0yCIOBIEHHOTO IMEPEeX0aA0M
AIIEKTPOHOB MEXJY YPOBHSMH B 30HE MPOBOJUMOCTHU
7. IlpumecHO€e MOTJIONIEHUE — ATO
1) mormnouieHre MaTepragIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjouieHWEe MaTepuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0OYCIOBIEHHOTO MEPEX0I0M
AIIEKTPOHOB M3 BAJEHTHOH 30HBI B 30HY NMPOBOJUMOCTHU
3) moryomeHre MaTepuanom onrtudeckoro u3nyuenus UK nuamazona
4) morioueHue MaTepuaJoM ONTHUUYECKOTrO HU3JIy4dyeHHUS, 00yCIOBIEHHOTO IMEPEeX0JA0M
AJIEKTPOHOB C YPOBHEW B 3alPEIICHHON 30HE B 30HY MTPOBOJMMOCTH WJIM U3 BAJICHTHOM 30HBI HA
YPOBHH B 3aIlpPEIICHHON 30HE
8. DKCHUTOH — 3TO
1) aneKTpoH, 3aXBa4CHHBIN HA AKIIEITOPHBIN IIEHTP
2) BNEeKTPOH, BO30YKIEHHBI CBETOM C JOHOPHOTO IIEHTPa B 30HY IPOBOJAUMOCTH
3) BO3HMKaIOIIas 3a CYET IMOIJIOLIEHHS] KBAaHTAa CBETA CBA3aHHAs CHCTeMa 3JIEKTPOH-IbIPKa,
nepeMenaoniasics B npejenax Kpucrauia, Kak euHoe [es10e
4) 5NIeKTPOH, HAXOSIINIICS B BAJIGHTHOM 30HE
9. CnekTpanpHas 3aBUCUMOCTb K03()(pHIIMeHTa MOIJIOMIEHUS — 3TO
1) 3aBUcUMOCTb KO3 UIIMEHTA MOTJIOLUEHHUS] ONTHYECKOr0 MaTepuajga OT UHTEHCUBHOCTHU
MaJaroIero cBera
2) 3aBUCHUMOCTb KO3(puULIMEeHTa MOTJIOMEHUs ONTUYECKOTO MaTepuaia OT JAJIUHBI BOJIHBI
MaJIaroIero cBera
3) 3aBUCUMOCTb KO3(hPULHEHTA MOTJIOUIEHHUS ONTUYECKOro MaTepuaja OT AJIUHBI BOJIHBI
OTpa)XEHHOT'O CBETa
10. TlomHOE BHYTpEHHEE OTpaKeHHUE HAOIIOJAeTCs
1) ecnu ny4 cBeTa majaeT U3 ONTUYECKU MEHEE MJIOTHOW Cpellbl B ONTUYECKH O0Jiee MIOTHYIO
cpeny
2) ecnu JIyd CBeTa MaJaeT U3 ONTUYECKH O0Jiee MIOTHON cpelibl B ONTUYECKU MEHEE MIIOTHYIO
cpeny
3) npu HOpMaJIbLHOM MAJCHUHU JTy4a CBeTa Ha TPaHUIly pas3jelia IByX cpea
4) eclu JTyd CBETa OTPAKAETCS OT HEMOTJIOMIAIOIICH CPEeIbI
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

VYron bprocrepa — 3To

1) yron nagenus, npu KOTOPOM HaOIIOAAETCS MOJIHOE BHYTPEHHEE OTPaKEHHE CBETa

2) yroJ naZieHusi, Ipu KOTOPOM MPETOMIICHHBIH JIyd MOJHOCTHIO MOJSPU30BAH

3) yron najieHus, Ipu KOTOPOM OTPa)KEHHBIN JTyd MOJTHOCTHIO MOJISPU30BaH

4) yron najeHus, pu KOTOPOM OTCYTCTBYET OTPa’KEHHBIH JTy4

K ToueunsiM gedexram oTHOCSTCS

1) nucnoxaruu

2) BaKaHCHH

3) TUCKIMHALINH

4) mopsI

KBapueBoe cTekiio — 310

1) UCKYCCTBEHHBIN KPUCTALTUICCKUNA KBAPI]

2) amop¢HOE BEUIECTBO U3 YUCTOTO OKCHJA KPEMHHUS, MOJIy4aeMoe IMIaBIEHUEM MPUPOIHBIX
Pa3HOBUIHOCTEM KpEMHE3EMaA

3) amopdHOE BEUIECTBO U3 YHUCTOTO OKCHAA KpEeMHHUS C J0oOaBKaMU OKCHJOB IIECIOYHBIX
METaJJIOB

4) CUHTETHYECKUH JUOKCHUJ KPEMHHUs, MMOJy4yaeMblii HarpeBaHUEM KpeMHHS B aTMocdepe
KHCIIOpoJia

Onrrnueckoe CTeKII0

1) BeIpaImMBaOT METOJIOM 30HHOM IIJIABKH

2) BBIpAIMBAIOT METO0M HOXpaabCKOTO

3) BapsT B IJIaMEHHBIX TOPUIKOBBIX TeUax

4) Moay4aroT METOJIOM HEMPEPBIBHON IKCTPY3UH PACTUIABIICHHON CTEKIIOMACCHI

Huarpamma A60e — 310

1) 3aBucUMOCTh KO3 puImeHTa IpoIryckanus ot yucia A6oe

2) 3aBUCUMOCTbD TTOKa3aTelsl MPeJIOMIICHHsI OT yrciia A6Ge

3) 3aBUCUMOCTH CpPEeIHEH Iucriepcuu oT uncia A6oe

4) 3aBUCHUMOCTb YaCTHOM AucCTiepcuu oT uncia A6oe

HanéroomnacHoCTh CTEKOJI XapaKTepu3yeT

1) yCTOMYMBOCTD ONTHYECKOTO MaTepuaia K BO3JICHCTBUIO OPraHUIECKUX Mace

2) yCTOMYMBOCTh ONMTHYECKOTO MaTeprasa K BO3ICHCTBHIO COJITHON KHCIIOTHI

3) yCTOMYMBOCTh ONTHYECKOTO MaTepHaia K BO3JCHCTBUIO BIAKHONU aTMOCHEPHI

4) yCTOMYMBOCTH ONITUYECKOT0 MaTepraja K BO3JICUCTBUIO OPraHWUYECKUX PACTBOPUTEIIEH
[Ipouecc ocBeTaeHMs MPU BapKe CTEKIIa XapaKTepU3yeTcs

1) yBemu4eHHEM KOJIMYECTBA Ta30BbIX My3bIpei

2) yMeHbILIEHUEM MOKa3aTels MPeTOMIICHUS

3) yaaneHueM ra3oBbIX BKIIOUCHUN B BUIEC BUANMBIX ITy3bIpeid

4) yMEHBIIICHHEM JIHaMETpa Ta30BbIX My3bIpeit

[TpuunHBI MOSBICHUS OKPACKU CTEKOJI

1) murdoBKa cTeKoI

2) BO3/ICHCTBUE HA CHJIMKATHBIE CTEKJIa KUCIOTaMH

3) BBeJIeHHE OKCHUJIOB METAJUIOB, M3MEHSIOLIUX CTPYKTYPY CTEKIIa B IIPOLIECCE BapKU

4) BBeJIeHUE MeTIa.

[Tpu nuHEitHOM 31eKTpoonTHUYECKOM 3 (deKTe MoKazaTeab MPETOMICHHUS

1) 3aBHCUT OT HANPSKEHHOCTH MOJIA [0 KBAAPATUYHOMY 3aKOHY

2) He 3aBUCHUT OT HaNpaBJIECHUS HAMPSIKEHHOCTHU 3JIEKTPUUECKOT0 MOJIs

3) nTMHEWHO 3aBUCHUT OT HANPSKEHHOCTH SIEKTPUUECKOT0 MOJIs

4) TMHEWHO 3aBUCUT OT MHTEHCUBHOCTH CBETA.

DOTOXPOMHU3M — 3TO

1) HeoOpaTuMoOe U3MEHEHUE OKPACKH WJIM ONTUYECKOH IUIOTHOCTH MaTepuasa MmoJl 1eHCTBUEM
00TydeHHs

2) oOpatuMoe U3MEHEHHE OKPACKHU WJIM ONTHYECKOHN IMJIOTHOCTH MaTepuaia Mmoj ACHCTBUEM
00TydeHHs

3) obpaTrMoe U3MEHEHHE TIoKa3aTessl MPEJIOMIICHUST MaTeprasa 1moJ| AeMCTBUEM 00TydeHHS
4) oOpatumMoe u3MeHeHrne Kod(ppuimenTa oTpaxeHUs MaTepraia Mo ASHCTBUEM O0TydeHUS

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB
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28.
29.
30.

31.
32.
33.

34.

35.
36.
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39.
40.
41.

42.
43.

44,
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Onrtudeckoe uznyuenue. Y@, suaumoe, UK nznyuenue.

Koaddumuent orpaxenus. Koaddumuent npomnyckanns. OnTudeckas mioTHOCTb.
KomruiekcHbIl moka3aTenb MPeIoMIICHUS KaK CIIECTBUE PEIICHHUS BOJTHOBOTO YpaBHEHUSI.
KommuiekcHas nuanekTpudeckas IpOHUIIaeMOCTb.

Ontuyeckue noctosiHabie. X B3auMocBsizb. CooTHomenus Kpamepca-Kponwura.

3akon Jlambepra — byrepa — bepa. Koaddurment nornomenus.

®opmyiibl DpeHers.

[TonHOE BHYTpEHHEE OTPAKECHUE.

Dddekt bprocrepa.

3akoH bproctepa. YrimoBas 3aBUCUMOCTh KOA(DPHUITUEHTOB OTPAKEHUS.

. Cnextp nornomenus. Yto takoe. Buapl noriomeHus.
. ®oTononmzanus, doroHerTpanusanusi, GHoTOBO30OYKICHHUE IEHTPOB. BHYTpPHUIIEHTPOBBIC

MEPEXOIbI.
CobcTBeHHOE TOTJIONIeHNE WK (PyHAaMEeHTaIbHOE MOTJIOUICHHE.

Kpaii cobcTBeHHOTO (OCHOBHOTO) TIoTJI0MIeHHsI. «KpacHash rpaHHIia MorIoneHusI.
«IIpsiMo30HHBIE» MOTYIPOBOAHUKHU. BepTukanbHbie (psiMbie) nepexoabl. @opma Kpasi MoJI0Ck
COOCTBEHHOTO (OCHOBHOT'O) TIOTJIONICHUS B MPSIMO30HHBIX TOJYTPOBOIHUKAX.
«Henpsimo3zonnbsie» mnonynpoBonuuku. Hempsimbie mepexonbl. dopma Kkpas MOJOCHI
COOCTBEHHOTO (OCHOBHOT'0O) TIOTJIOIICHHSI B HEMPSIMO30HHBIX TOJIYITPOBOTHHAKAX.

CoOGcTrBennoe norgomenue. [IpsiMpie mepexoapl. 3aKOHBI COXPaHECHHS.

CoOGcTtBenHoe norsomenne. HempsiMpie mepexopl. 3aKOHBI COXPAaHECHHS.

DKCUTOHHOE IOTJIOICHHE.

[IpumecHoe nornoneHue. Buapl npuMecHOro NOTIOMICHUS.

[Tornouienue npu Bo30yKA€HUN U HOHU3ALKUN MEJIKUX MPUMECHBIX LIEHTPOB.
BuyTpunienTpoBbie nepexosl. MIX ornuuntenbHas yepTa.

[Tornomenue, 00yCIOBIEHHOE B3aUMOJEHCTBHEM CBETAa C MOHM30BAaHHBIMHM aKIIENTOPaMHU
(moHopamm).

«XBOCTBI» pa3pelIeHHbIX cocTosiHuM. [TpaBuno Ypbaxa.

36. XKunkue kpuctamibl. CBoOMCTBA. BUIBI KUJIKUX KPUCTAIIIOB.

OnTuueckoe 6eclIBETHOE HEOPTAaHUYECKOE CTEKJIO.

[Muxra. I'pynmnel muxToBbIX MaTepuanoB. CTeki000pa3oBaTenu, yCKOPUTEIN Bapku CTEKIa,
[JIYHIUTEIHN, KPACUTENN, OCBETIUTEIH.

Craguu BapKu CTEKIa.

JedexTbl onTHYecKoro cTeKia.

OnTruueckue MOCTOSIHHBIE. ['TaBHBIM MoOKa3aTeiab MPENOMIICHUs, CPEIHsSsl OUCIEepCHus,
koadurment aucnepcun. Yncio Adoe.

HopMmupyeMmsble nokaszarenu KauecTBa HEOPraHMU4eCKOro ONTUYECKOT0 CTEKIIA.

Knaccudukanus crexon. Kponsr. @aunThl. Inarpamma A6Ge.

MexaHnueckue cBoicTBa cTekiaa. [[MOTHOCTH; MoayiaeM ympyrocTv; MOIYJEM CJIBHIa;
koa(durmentom Ilyaccona; mpouHOCTh, TBEPAOCTD, yAEIbHAS KECTKOCTh, (DOTOYNPYTOCTb.
Tepmuueckue cBoOHcCTBa. YAeJdbHasgd TENJIOEMKOCTb, TENJIOMNPOBOJHOCTD,
TEMIIEPATYPOIPOBOAHOCTh, TEPMOCTOMKOCT. TemmnepaTypa OTxKuUra, TeMrepaTypa CrieKaHusl.
XuMuyeckas yCTOHYUBOCTb.

OpraHuyeckoe CTEKJI0. DKCTPY3Hsl.

[{BeTHOE cTeki0. OKpalBaHie MOJIEKYJIIPHBIMU KPACUTEIISIMHU.

OkpamrBaHue MeTajjgaMu B KOJJIOMAHOM cocTossHMH. OKpallMBaHUe MOJYyIPOBOJHUKAMHU B
KOJUJIOMIHOM COCTOSIHHH.

OkpamrBanue, BbI3BaHHOE 00yueHueM. Cossipusaimsi.

DoTOXpOMHBIE CTEKIA. XUMUYECKUM, (PU3NIeCKUil POTOXpOMHU3M.

Bnusinue temmnepatypsl Ha OTOXpPOMHBIE Mpolecchl. BiausHue temmnepaTypbl Ha CKOPOCTh
(OTOXpOMHBIX peakluii, CTETIEHb 3aTEMHEHUSI.

daxkTopsl hoToxpomHOro mnporecca. Criocods! mpon3BoACTBa (OTOXPOMHBIX MATEPHAIIOB.
Nudpakpacueie Oeckucinoponnbie crekina. I[lokazarens npenomienus. Kospdumuent
JUCTIEPCHUH.

Cutamibl. ONTUYECKUE CUTAIUIBL.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl
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10.
11.
12.
13.
14.
15.

Kakue ocHOBHBIE CBOMCTBA M CIIOCOOBI TTOTYUEHUS CTEKOJ JJ1s1 MH(paKpacHOW ONTHKU?

Uro Takoe poTopedpakTUBHBIE MATEPHAIIHI?

UTto Takoe 3NEeKTPOONTUYECKUE MATEPUAITBI?

[IpyMeHeHNne TOHKUX MJIEHOK B ONTHKE.

Uro Takoe xuakue Kpuctamibl? O0IacTh UX MPUMECHEHHS.

Kakue ocHoBHBIE TpeOOBaHUS NMPUMEHSAIOTCS A MaTEpHAJIOB, UCIOJb3yEeMBbIX s
TBEPAOTEJIbHBIX Ja3€POB?

[Tpuntun aeiictBus GoToaroI0B.

. [Ipuanmn ¢oroxpomMusma.

. [IpumeneHne HOTOXPOMHBIX MaTEPUAIIOB.
10.
11.
12.
13.
14.

OcHOBHBIE METO/IbI BBIPALTUBAHUS KPUCTAJUIOB.

Kakue matepualibl HCIIONB3YIOTCS ISl IPOU3BOJICTBA BOJIHOBOIOB?
DOTOZJIEKTPETHI.

Kakne maTepuanbl IpUMEHSIIOTCS B CBETOIMOTHON TEXHUKE?

Uro Ttakoe poTonpoBoauMOCTh? DOTOMPOBOIAIINE MAaTEPHAITHI.

9.1.4. IlpuMepHBbIil NepeYeHb TEMATHK KYPCOBBIX padoT

. Crekna 11 nHGPaKpaCHON ONTHKH: CIIOCOOBI MOJTyYeHHsI, OCHOBHBIE CBOMCTBA, IPUMEHEHUE.

MeTobl HccieJOBaHUS ONTHUYECKUX MAaTEpHAIIOB.

HenuHeliHble pEeTUCTPUPYIOIIHE CPEAbl: CETHETORIEKTPHUUYECKUE, 3IEKTPOONTUUYECKUE,
dboropedpakTUBHBIE MATEPUAITEIL.

ONEeKTPETHI.

Marepuains! 1)1 BOJIHOBOAOB.

OnTHKa TOHKMX IUIEHOK.

OnTuyeckue CBOMCTBA XUJKUX KPHCTAIJIOB M UX NMPUMEHEHUE B cCUCTEMax oOpaboTKH
ONTUYECKOH H(pOpMAITHH.

OnTHueckue MaTepuallbl sl CBETOAMOIHON TEXHUKU: OCHOBHBIE CBOMCTBA, HEOPTraHUYECKUE U
OpraHNYeCcKHUe MaTepHabl, IEPCIEKTUBbI UCIIOIb30BAHMUS.

. OnTuyeckue MaTCepHualibl OJA TBCPAOTCIBbHBIX JAa3CPOB:! MOJIYIOPOBOAHUKOBBIC H

JUDJIEKTPUYECKUE MAaTEpUaIIbl, X OCHOBHBIE CBOMCTBA U XaPAKTEPUCTUKHU.
IIpueMHUKHN onTHYECKOro u3inyyeHus. PoToauoabL.

OnTuyeckre BOTHOBOABI.

Mertoas! BEIpalllUBaHUS KPUCTAJUIOB.

dotopedpakTuBHbIe MaTepuanbl. ONTHYECKUE U AIEKTPO(YU3NIECKIE CBOMCTRA.
@OTOIIPOBOIUMOCTD TBEPABIX TEIL.

DOTOXPOMHBIE CTEKIIA.

9.1.5. IlpuMepHbIii epedeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHUI

. IIpumep camocTosiTenbHON padboThl o TeMe "llormomenue cBeta. 3akoH byrepa".

Bapwuanr 1

1) CrexnsiHHas riactuHa TonmuHoi d = 3,82 MM, mpomnyckaet 88,2 % ynaBiiero Ha Hee CBETa.
Onpenenuts K03 (GULIKMEHT NOIOMIEHUS CTEKIa 7Sl TaHHOM JTMHBI BOJIHBL.

2) Ha cTekJsHHYIO0 NJOCKOMapaJieJbHYI0 IJAacTUHY MajaeT MO0 HOpMalu MJocCKas
MOHOXpOMaTHUYECKass cBeToBas BoJHA MHTeHcuBHOcTH [0 = 100 nm/m”*2. Ilokasatenn
MpeJIOMJIEHUs TIacTUHbI n = 1,5, koaddunment normomenus k = 1,0 m”*-1. TommuHa MaacTUHBI
d = 10 cm. JlnmHA KOTepEeHTHOCTH BOJHBI HamMHOTO MeHbIe d. OnpeaeauTh HHTEHCUBHOCTh
CBETa, MPOILEIIIEro Yepes3 MIACTUHKY, C YYETOM OTPaXKeHUs OT JIByX IPaHULl pa3jena.

. IIpumep camocTosiTennbHOM paboThl o TeMe "l[loTHOe BHYTpEeHHE OTpakeHHe cBeTa"

Bapuant 2

1) Ha BxoaHyt0 rpaHb NpsMOYTOJbHONW paBHOOEIPEHHON MPU3MBI, U3TOTOBICHHOMN M3 CTEKIIA C
nokasaresieM npenomieHus n2 =1,7, nagaet cset nox yriiom 10 rpagycoB. MoXHO JId B 3TOM
Clly4ae He HAHOCHUTb Ha OTPa’KAIOLIYI0 IPaHb 3epKallbHOE MOKPHITHE?

2) Cer mamaeT U3 cTekja B BO3ayX moj yrioM 42 rpanyca. [lokazaTenb nmpeiromiaeHus A
crekna nl = 1,45, ans Bo3ayxa — n2 = 1. byaer U nNpoOUCXOIUTh MOJHOE BHYTPEHHE
otpaxkenue? OTBET 00OCHOBATH.

. [Ipumep camocTosiTenpbHOM paboThl o TeMe "3akoH bprocrepa"

Bapuanr 1
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1) Yroxn bproctepa npu nmageHuu cBeTa U3 BO3AyXa Ha KPUCTAUI KAMEHHOM COJM paBeH 57
rpagycam. Omnpenenutb CKOPOCTh CBETAa B 3TOM KpHUCTaJLIE.
2) Ily4yok cBeTa, HAYyIIMHA B BO3AYyXE, MalacT HA MOBEPXHOCTH KHUJIKOCTH 1Mo yrioMm 01=54
rpyayca. OnpeaenuTs yroi npeaomieHus 02 mydka, eciid OTPaKEHHbIA MyYOK MOJHOCTHIO
MOJIIPU30BaH, T.€. CBET MaJlaeT Ha TpaHully pas3zenia ABYX cpel noj yriiom bproctepa.

4. Tlpumep camocTOsATEILHOM paboThI 10 TeMe "Pacuer cocTaBa IMIMXTHI JJI1 BApKH CTEKa'".
Bapuant 2
Paccunrtath cocTaB MIUXTHI 71 BAPKW JUCTOBOTO CTEKJa cocTaBa, Mac. %: Si02 — 72,8; Al1203
- 0,8; CaO - 9,8; MgO — 3,2; Na20 — 13,4. XuMHYECKUI COCTAaB ChIPbEBBIX MAaTEPUATIOB
(conepxanue B %), UCTIOJIB3YEMBIX JIJISl COCTABJICHHUSI IIUXTHI, IPUBECH B TaOIHUIIE.
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5. Tlpumep camocTosITeIbHON pabOThI MO TeMe "MexaHrndecKue CBOMCTBA cTeka'.
[Tonp3ysick mpuBeAeHHON TaOIUIEH, pacCUYUTATh MOAYJb CABUIa U YJEIbHYIO KE€CTKOCTD,
CPEIHIO AUCIepCcuio U KoddduimenT aucnepcuun (uucio A66e ve) mis crekna mapku KS8.
PaccunraTh mokaszarens npenomienus i d nuaun nipu temmnepatype 110 °C. Heo6xoaumbie
JTaHHbIE IPUBE/ICHBI B Ta0IHIIE.

JImiHa BOIHEL, HM CuMBon | XHM. 31eMeHT K8 Tl10THOCTS, p, T/eM? 2,52
365,0146 i Hg 1,53582
404.6561 h Hg 1.52982 Moxyns ynpyrocri, E, Ila 8065-107
435,8343 g Hg 1,52626
4799914 F Cd 1,52238 Koagdmmment ITyaccona 0.209
486,1327 F H 1,52195 (x03HIIIERT HoTepedHOIT
546,0740 e Hg 1,51829 Jedopmann), m
587,5618 d He 1,51637
589,2938 D Na*) 1,51630
643,8469 c Cd 1,51430 TeMmnepaTypHEIi 24-107
656,2725 C H 1.51389 KO3 (DHINEHT ToKa3aTes
706,5188 r He 1,51248 npenoMinerns, Kt
852,1100 s Cs 1,50918
1013,980 t Hg 1,50707

9.1.6. TembI J1a00paTOPHBIX PadoT

OnpezneneHre KOHIEHTPALUH BEIIECTBA B PACTBOPE (POTOMETPUUIECKUM METOIOM

N3ydeHue BpalieHus MI0CKOCTH MOJISpU3aluu

W3mepenue nokasaresns IpeaoMIeHUs

HccnenoBanue neeKTOB B KpHCTaIIax

OmnpeneneHye LIMPUHBI 3alpelIeHHON 30HbI IOJYNPOBOJHUKA U3 ONTUYECKUX U3MEPEHUN
M3mepenue nokasaTesis IpeIoMIICHUS] ONTHYECKOTO CTEKIIa pe(hpaKTOMETPUIECKUM METOIOM
N3mepenne ko3 uIrenTa npomyckanus IBETHOTO ONTHYECKOTO CTEKIIa

HccnenoBanne KUHETHUECKUX CBOMCTB (POTOXPOMHBIX CTEKOI

PN RE DD =

9.1.7. [IpuMepHBbIii NepeyeHb BOMPOCOB J1JIsl 3alIIUTHI J1a00PATOPHBIX padoT
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Chopmynupyiite 3akoHsl CHemnyca-Jlekapra.

ChopmynupyiTe 3aKOH OTPaKEHUSI.

Urto takoe yron bprocrepa? Uem oH 3ameuaresnieH?

B uem 3akmouaetcst pepakTOMETPUUESCKUN METOI U3MEPESHUS TIOKA3aTeNs MPEIOMIICHHUs?

HazoBuTe HOpMUpyeMbIe OKa3aTeIn KaueCcTBa [[BETHOTO ONTHYECKOI0 CTEeKIIa.

HazoBuTe Kon4yecTBEHHbIE XapaKTEPUCTUKH MOTJIONIEHHUS CBETA.

Ot 4ero 3aBUCUT KOI(PHUIIMEHT MOTJIOMICHUS ?

[TprunHBI MOSBICHUS OKPACKU CTEKOJL.

[lepeuncnure 00gacTH MPUMEHEHHS LIBETHOTO ONTUYECKOTO CTEKJIA.

. Jaiite onpenenenre TepmuHa «DOTOXPOMHU3MY.

. Kakue ¢poroxpomMHbie CTEKIA BaM U3BECTHBI?

. Kakas nmpunnunuanbHas 0ocOOCHHOCTH 3aJI0’)K€HA B MPUPOAY T'€TEPOTeHHBIX (POTOXPOMHBIX
CTEKON?

. Kak 3aBuCHUT BeiaMuMHa pPaBHOBECHOTO NMOTEMHEHHUsS CTEKJIa OT KOHCTAHTBl CKOPOCTH
MOTEMHEHHUS U KOHCTAHThI CKOPOCTU 00ECIIBEUNBAHUS?

14. Kak BiuseT TeMriepaTypa Ha MpoIecc MOTeMHEHHs (POTOXPOMHBIX CTEKOJI?

15. B kakux 005acTAX ¥ KaK MPUMEHSIOTCS (POTOXpOMHBIE CTEKIA?
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9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJEPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBICJIMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HAa MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepUaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu oOy4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.

CornacoeaHa Ha noptane N2 69730

25



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenps D11
npoTtokoa Ne01-23 or«13 » 1 2023 .

COI'TACOBAHO:
JIOMKHOCTD Nuunmansl, pamunms Tloamuce
3aBemyroniuii Beiyckaromieit kag. D11 H.U. bypumos CornacoBaHo,
39393 1bl1-af66-45e5-
a537-c5831244e4ca
3aBenyroumii odecneunBatomnien kagd. 11 H.U. Bypumos CornacosaHo,
39393 1bl1-af66-45e5-
a537-c5831244e4ca

N.0O. nayasibHUKA y4eOHOTO yIpPaBIICHUS N.A. Jlappuommna CoriacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

9KCIEPTbBI:

JHouenr, xag. OI1 A.N. AxceHosn CormacoBaHno,
d90d5187-f1a9-4440-
b971-ce4f7¢994961

[Tpodeccop, xad. DI JLLH. OpnukoB CoracoBaHo,
8afa57b7-3fcf-44bc-
922a-3c3f168876e6

PA3BPABOTAHO:

Homent, kag. DI M.I'. KucreneBa  Pa3zpaboraHo,

e19f1610-4e07-4eab-
9fe8-7e7905571410

CornacogaHa Ha noptane Ne 69730 26



