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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunapl yuebHoi nesaTebHOCTH 4 cemectp 5Scemectp Bcero  Enununst
JlexumoHHbIE 3aHATHUS 36 36 4acoB
[IpakTryeckue 3aHATUA 28 28 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
Kypcosast pabora 18 18 4acoB
CamocrositenpHas padbora 28 54 82 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 144 72 216 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 2 6 3.€.

@opMBbl TPOMEKYTOUHOM aTTeCTalUs Cemectp
OK3aMeH 4
Kypconas pabora 5

Tomck
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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).

YacTtp 010Ka gucuumauf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moaynis HanpaBlIeHUs MOATOTOBKH.

Wunexc qpucumnauasl: 51.0.03.05.

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
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OIIK-1. Cnocoben
HpI/IMeHSITB

CCTCCTBCHHOHAYYHBIC U

OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
VHKEHEPHOM
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA

3JIEMEHTOB, IPUOOPOB U

cucteM (OTOHUKH U
ONTOMH()OPMATHKH

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

IpodeccuonanbHbIe KOMIIETEHIIUH
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[TKP-4. Cnocoben
HajaJake, HaCTPOMKe,
FOCTUPOBKE U ONBITHOU
IIpoBepKe NpuOOPOB U
CUCTEM

[TKP-4.1. Pa3zpabarbsiBacT
IPOTPaMMBbI
IIyCKOHAJIaI0YHbIX paboT.

CTyneHT NOKEH BIaeTh METOJaMuU
IIPOBEJICHUS] HACTPOUKH, FOCTUPOBKHU U
OIBITHOW ITPOBEPKU IPUOOPOB

[IKP-4.2. IloarorasnusBaet
HCIBITATENIbHOE
obopynoBaHue,
U3MEPUTENIbHYIO0 anmnaparypy,
MIPUCTIOCOOICHHUS.

CTyaeHT T0KEeH YMETh MOATr0TaBINBATh
HCIIBITAaTEIbHOE 000PY/I0BaHHE,
M3MEPHUTENBHYIO aImaparypy mpu
MIPOBEACHUH DKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHNU CBOMCTB ONITHYECKHUX
MaTepHuaioB

I1IKP-4.3. BemmonHser
HACTPOIKY, PETYIHPOBKY H
UCTIIBITAaHUE 000PYIOBAHUS
CBSI3M (TEJIEKOMMYHUKAIINN).

CTyneHT NOIKEH YMETD BBIIOJIHATh
HACTPOUKY, PEryJIUpOBKY TPHOOPOB
ONTOTEXHUKH

[1KP-4.4. Bemomnuser
TECTUPOBAHUE 000PYI0BAHUS.

CTyneHT NOKEH YMETh BBIIOJIHATh
TECTUPOBAHUE ONTUYECKUX TPHUOOPOB

[TKP-4.5. ITpouzBoaur
OTpabOTKy PEKUMOB PabOTHI
000py0BaHUS C BBISIBICHUEM
ONTUMAJIBHBIX YCIOBHMA
paboOTHI 3TOTO0 000PYTOBAHHS.

CTyneHT J0DKeH YMETh IPOU3BOIUTh
OTpabOTKy PEKUMOB IMPUOOPOB OMTOTEXHUKH

ITKP-4.6. Kontponupyer
IPOEKTHBIE TapaMeTpPhl U
PEKUMBI pabOTHI
000pyIOBaHUs CBSA3U
(TeeKOMMYHUKALUH).

CTyaeHT 10MKEeH YMETh KOHTPOJIUPOBATh
MPOEKTHBIE MapaMeTPhl U PEKUMBI paOOTHI
ONTHYECKUX MPUOOPOB

[1IKP-4.7. CocraBnser
TCXHHUYCCKHUC OTUCTHI.

CTYZ[GHT JOJIDKCH YMGTI) COCTAaBJIATH
TCXHUYCCKHUC OTUYCTHI HpI/I HpOBeI[eHI/II/I
HCCIICIOBAHNI CBOMCTB ONTHYECKUX
MaTepHuaioB

4. O0beM TUCHUIIMHBI B 324€THBIX ¢IMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU€THBIX eMHUIIL, 216 akaTeMUuecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTAaBICHO B

tabmute 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YU4€OHOU eI TeIbHOCTH
o Bcero Cemectpsl
Bunpl yaeOHOM gesTenbHOCTH
4acoB |4 cemecTp|S cemectp
KonTakTHas aynuTopHas padora 00y4aromuxcs ¢ 98 80 18
npenojaaBartesieM, BCero
JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTrueckue 3aHATUA 28 28
JlaGopaTopHble 3aHATUS 16 16
Kypcosas pabota 18 18
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 82 28 54
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 6 6
[ToaroroBka K 3amuTe OTYETa MO JJAOopaTOpHOU paboTe 3 3
Hanucanue otyera no MHIAUBUAYAIBHOMY 3aJIaHHUIO 5 5
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Hanucanue otdera no 1abopatopHoii padote 3 3
BrinosiHeHME MHAWBUAYIBHOTO 3a1aHUS 8 8
[ToaroroBka k mabopaTtopHoii paboTe, HAMKCAHUE OTYETa 3 3
Hanucanue otuera no KypcoBoii pabore 54 54
IToaroroBka u capaya JxK3aMeHa 36 36
OO0mas TpynoeMKocTh (B yacax)| 216 144 72
Oo0umas TpyroemMkocTh (B 3.e.) 6 4 2

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasnenoB (Tem) iI:HK [Tpak. | JIa6. | Kypc. g;gd ’ Bcer(%quaCOB dopMupyemsbie
JUCIUTIAHBI ” | 3aH., 9 | pab. | pab. " KOMIIETEHIINH
q q 9K3aMEHA)
4 cemecTp
1 Benenue 4 - - - 1 5 OIIK-1
2 B3aumoericTere 6 12 4 - 8 30 OIIK-1, [TKP-4
ONITHYECKOTO M3ITYICHHSI C
BEIIIECTBOM
3 Ilornomenue 8 2 4 - 7 21 OIIK-1, ITKP-4
MOJTyIPOBOJIHUKOB
4 becBeTHOE ONTHYECKOE 10 12 - - 4 26 OIIK-1, ITKP-4
CTEKJIO
5 IIBeTHOE ONTHYECKOE CTEKJIIO |6 2 8 - 7 23 OIIK-1, TIKP-4
6 Ctekyia ¢ 0COOBIMH 2 - - - 1 3 OIIK-1
CBOIicTBaMH
Uroro 3a cemectp |36 28 16 0 28 108
S cemecTp
7 Crekna u MaTepualbl C - - - 18 54 72 OIIK-1, I[IKP-4
0COOBIMHU CBOICTBAMHU
Hroro 3a cemectp |0 0 0 18 54 72
Uroro |36 28 16 18 82 180

5.2. Conep:xanue pa3enoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIIMHBI (B T.Y. 11O JICKIHSIM)

TpynoemkocTs
HazBanus paznenoB | CopeprkaHue pa3eioB (TeM) JUCIUTITMHBI (TeKIHOHHbIe dopmupyemble
(Tem) TUCUUTUTAHBI (B T.4. TIO JIGKITHSIM) KOMIIETECHIINU
3aHATHUSA), U
4 cemecTp
1 BBenenue Krnaccudukanus onTHYeCKUX MaTepUaioB 4 OIIK-1
Hroro 4
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2 B3aunmoeiicTBre
OINTHYECKOTO
U3IIyYCHUS C
BEIIECTBOM

HpOXO)KIIeHI/IC OINTHYCCKOI'O U3ITYy4YCHUSA
yepe3 KpucTamibl. ONTHYECKUE SIBJICHUS B
kpuctamiax. [Ipoueccsl oTpaxeHus,
TIOTJIOIIEHUS U TIpeioMiieHus cBeta. [lomHoe
BHyTpeHHee oTpakenue. ekt bprocrepa.
OnTHYECKHE TOCTOSHHBIE.

OIIK-1, [TKP-4

Htoro

3 Tlornomenue
MOJIYIIPOBOIHUKOB

Buael nornomienus B NoJIylnpoBOJHUKAX.
CobctBenHoe norunoienue. [Ipsaveie u
HENPSMBIE ONTHYECKUE TIEPEXOIBI.
3aBUCUMOCThH KOO HUIIUEHTA MOTTIOMIECHUS
OT SHEPIr'uM KBAHTA CBETa. DKCUTOHHOE
noryiowenue. IIpumecHoe normnouieHue.
[ToromieHue cBOOOIHBEIMA HOCUTEISIMH.
PemerouHoe nmorioiieHue.

OIIK-1, IIKP-4

Hroro

4 BecuseTHOE
OIITHYECKOE CTEKIIO

CoIpbeBoii cocTaB cTekia. [IponzBoacTso
ONTHYECKOro cTeksa. Hopmupyembie
MOKa3aTeIu KauecTBa CTeKJIa.
Knaccudukanus onTuyeckoro crexia.
Junarpamma A60e. XpoMaTruueckue
abeppauuu u ux ycrpanenue. Guznko-
MEXaHUYeCKHUe U TePMUYECKUE CBOWUCTBA.

OIIK-1, IIKP-4

Hroro

5 IIBeTHOE
ONTHYECKOE CTEKIIO

[BeTHOE OnTHYECKOE CTEKIIO. [IpudnHbI
MOSIBJICHUSI OKPACKH CTEKOJI. THIIBI U MapKH
ONTHYECKUX IIBETHBIX CTEKOI. OnTHYECKUE
xapakTepucTuKu. O003HAYEHUS IIBETHOTO
ONTHYECKOro cTeksia. DOTOXPOMHBIE CTEKIIA.
OcHoBHbIE TapaMeTpbl GOTOXPOMHBIX
MaTepUaJIoB.

OIIK-1, [TKP-4

Htoro

6 Crekna ¢ 0coObIMU
CBOMCTBaMU

WudpakpacHoe OECKUCIOPOIHOE CTEKIIO.
CTeKI0KpHUCTaNINYEeCKUE MaTepHaJIbl.
Curanisl.

OIIK-1

Hroro

Uroro 3a cemectp

36

S cemecTp

7 Crekna u
MaTepHaIbl C
0COOBIMU CBOMCTBAMHU

WudpakpacHoe OECKUCIOPOTHOE CTEKIIO.
CTekI0KpHCTaNINYeCKUE MaTEPHUaIIbL.
dotopedpakTudHbIe MaTEpPHUATIBI.
Marepuains! 1u1s1 BOJIHOBOAOB. Marepuassl
IUIs1 TBEPAOTEIIBHBIX JIA3€POB.

OIIK-1, [TKP-4

Htoro

Hroro 3a cemectp

Hroro

36

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabnuma 5.3 — HauMmeHoBaHUE MpaKTUYECKUX 3aHIATHI (CEMUHApPOB)
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HasBanns paznenos | HammenoBanue npaktuyeckux 3aniatuil | Tpyaoemkocts, | PopMupyemsie
(TeMm) AMCUMITIINHBI (cemuHapoB) q KOMIIETCHIINU
4 cemecTp
2 B3aumonelictBue [Iponeccel oTpakeHus, OIVIOLEHUS U 4 OIIK-1, TIKP-4
ONTHYECKOTO npesnomMieHus ceera. Onruyeckue
U3IIy4YEeHUs C noctosiHHbIe. D(DPEKT MoTHOTO
BEILIECTBOM BHYTPEHHETO OTPAKEHUS KaK YaCTHBIN
Ciy4ail 3aKOHa MPeTOMIICHHUS.
[Tonapuzanus ceera. Dopmynsl Openens. 4 OIIK-1, [IKP-4
3axoH bprocrepa.
[TonydyeHue BbIpaXKeHUS JJIst 4 OIIK-1, IIKP-4
Kod(uUIIMeHTa MOTJIOIEHUs KpUCTallIa ¢
y4€TOM MHOTOKPATHOTO OTPaKCHUS
Hroro 12
3 Ilormomenue Pacuer cniekTpanbHON 3aBUCUMOCTH 2 OIIK-1, TIKP-4
MOJIYTIPOBOIHUKOB KOX(PUITUEHTA MTOTIIOMECHUS KPHUCTAIUIOB
C UCIOJIb30BAHUEM IKCIIEPUMEHTAIbHBIX
pe3ysbTaToB
Hroro 2
4 becnseTHOE DU3NKO-XUMUYECKHUE U ONITUYECKUE 4 OIIK-1, IIKP-4
ONTHUYECKOE CTEKIIO CBOMCTBA HEOPraHUYECKOT'O CTEKIIA.
Xpomarudeckue abeppaluu 1 ux
yCTpaHEHHE.
Pacuer cocTaBa mKUXTHI 1151 BAPKU 4 OIIK-1, TIKP-4
CTEKJIa.
PacdeT MmexaHWYECKUX XapaKTEPUCTHUK. 4 OIIK-1, IIKP-4
Onrtrueckne nocrosiHHble. Pacuer
ONTUYECKUX XapPAKTEPUCTHK.
Hroro 12
5 IIBeTHOE onTuueckoe |[[BeTHOE ONTHYECKOEe CTEKIIO. 2 OIIK-1, TIKP-4
CTEKJIO DoToXpOMHOE CTEKI0. Pacuer
ONTHUYECKUX XaPAKTEPUCTUK
Hroro 2
Hroro 3a cemectp 28
Uroro 28
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tab6muma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hazpanus pa3nenos (tem) HaumeHoBanHe 1a60paTopHsIX padoT Tpynoemkocts, | Dopmupyemsbie
JTUCIUTITUHBI q KOMIIETEHITUHT
4 cemecTp
2 B3aumonericteue N3mepenue nokasarens 4 OIIK-1, [IKP-4
ONTHUYECKOTO U3YUYECHUs |IPEIOMIIEHUSI ONTHYECKOrO CTEKIa
C BELLECTBOM pedpakTOMETPHUECKUM METOJIOM
Hroro 4
3 Ilornomenue UccnenoBanue nedekToB B 4 OIIK-1, ITKP-4
MOJIyIPOBOJIHUKOB KpHUCTaJJIax
Hroro 4
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5 IIBetHoe onthdeckoe | M3mepenue koadduimeHTa 4 OIIK-1, I[IKP-4

CTCKJIO HpOHyCKaHI/ISI OBCTHOTO OIITUYCCKOT'O
CTEKJIa
Hccnenosanne KUHETHYECKUX 4 OIIK-1, IIKP-4
CBOMCTB (DOTOXPOMHBIX CTEKOJI
Hroro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBas pa6ora

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOM pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBINIOJIHEHHUS KypPCOBOI pabOThI MpeACcTaBIeHbI B TabmuIe 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

N N dopmupyemsie
CopepxaHrie KOHTAaKTHOM ayUTOPHON pabOThI TpyaoeMKkocTs, 4
KOMITIETEHIINH
S cemecTp
OO0cyxIeHHe U pacpe/ie]ICHIE TeM UHIUBH Y TbHBIX 2 OIIK-1, I[IKP-4
3a/laHuil 10 KyIcoBOM paboTe
[IpencraBnenue npe3eHTanmii o 3aJJaHHO TEME. 10 OIIK-1, ITKP-4
Huckyccus, o6cyxaenne. OTBETHI Ha BOTPOCHI; TBOPUYECKHE
MOMEHTBI.
[IpeacraBnenue oryera no 3aAaHHON TeMe. 3aluTa 6 OIIK-1, I[IKP-4
KYpPCOBOT'O MPOEKTA: COAEPKAHNE MOSICHUTEIbHOM 3alUCKH,
riyOUHa PACKpPBITHS TeMbI; 0(hOpMIIEHUE.
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TeMaTHKa KypcoBBIX padoT:

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

. Crexna juist uH(ppaKpacHON ONTUKH: CIIOCOOBI MOJIYICHUSI, OCHOBHBIC CBOMCTBA, IPUMEHEHHE.

Mertompl uccneqoBaHUsI ONTHUECKUX MATEpUAJIOB.

Henuneinble perucTpUpyromiue cpejlibl: CErHETORJEKTPUUECKHE, DIJIEKTPOONTUYECKHE,
doropedpakTHUBHBIE MAaTEPUAITEIL.

DNEeKTPETHI.

Marepuasl 1151 BOJIHOBOJIOB.

OrnTrka TOHKUX IJICHOK.

OnTruueckue CBOWCTBA XHUAKUX KPUCTAIIOB M UX NMPUMEHEHHE B CUCTEMax 00paboTKH
ONTHYECKOH HHPOPMAITHIH.

OnrTuyueckue MaTepuabl JUisi CBETOMOAHON TEXHUKU: OCHOBHBIE CBOMCTBA, HEOPTraHUYECKHUE U
OpraHUYECKHE MATEPUAJIbI, IEPCIIEKTUBHI UCTIOIH30BAHUS.

. Onrtuueckue MaTepHuaJibl OJA TBCEPAOTCIBHBIX JAa3€POB:! MOJIYOPOBOJAHUKOBBIC H

JIUDIIEKTPUYECKUE MAaTEPUaIIbl, X OCHOBHBIE CBOMCTBA U XaPAKTEPUCTHUKHU.
IIpueMHUKHN onTHYECKOro u3inyuyeHus. POoToauOIbI.

OnTuyeckrie BOJTHOBOBI.

Mertozs! BeIpalllMBaHUsl KPUCTAJUIOB.

dotopedpakTuBHbIe MaTepuanbl. ONTHYECKUE U AIEKTPO(YU3NIECKIE CBOWCTBA.
@OTOIPOBOIUMOCTD TBEPABIX TEIL.

@OTOXPOMHBIE CTEKJIA.

5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOTHI, TPYJI0EMKOCTh U (HOPMHUPYEMbIe KOMITIETCHIIMH TPEICTaBICHBI B
tadyuue 5.6.
Ta0muia 5.6 — Buabl caMOCTOSTENbHOM PpadOThI, TPYA0EMKOCTh B (POPMHUpPYEMBbIe KOMIICTCHIINN
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Bunsr

HaszBanus pasznenos . Tpynoemkocts, | @opMupyembie
(TeM) MCHHHHb CaMOCTOSATEILHOM u KOMITCTCHITHI DopMBI KOHTPOJIS
paboTsl
4 cemecTp
1 BBenenue IloaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 1
2 Bizaumonericteue |IloaroroBka K 3aluTe 1 OIIK-1, IIKP-4 | 3amura oT4yeTa 110
OINTHYECKOTO OTYeTa Mo nabopaTopHoi paboTe
W3ITyYCHUS C nabopaTopHo paboTe
BEIIECTBOM Hamnucanue oTuera 1o 2 OIIK-1, IIKP-4 Ortuet 1o
WHINBUAYATHBHOMY WHINBUAYATHBHOMY
3aJaHUIO0 3aJaHUIO0
Hanmcanwne orgera 1mo 1 OIIK-1, IIKP-4 OTuer no
nabopaTtopHoi pabore nabopatopHo# pabore
TToaroroBka x 1 OIIK-1, IIKP-4 TectupoBanue
TECTUPOBAHUIO
Brinonnenne 2 OIIK-1, IIKP-4 NunuBunyansHoe
WHINBUAYATHHOTO 3a71aHue
3aJaHus
[ToaroroBka k 1 OIIK-1, [IKP-4 Jlaboparopuas
naboparopHoi pabore, pabota
HaIMCaHUE OTYETa
Hroro 8
3 IlormomieHue Hamucanue otuera o 1 OIIK-1, IIKP-4 OTueT o
MOJYPOBOIHUKOB | MHIUBUAYATHHOMY WHINBUAYATHBHOMY
3aJaHUIO0 3aJaHUIO0
IloaroroBka x 1 OIIK-1, IIKP-4 TectupoBanue
TECTUPOBAHUIO
Brimosnenue 2 OIIK-1, IIKP-4 NunuBuayansHOe
WHIUBUTyTBHOTO 3aJJaHue
3aJJaHUs
IloaroroBka k 3amiure 1 OIIK-1, IIKP-4 | 3amura oT4yera I10
oT4eTa Mo naboparopHoit pabote
nabopaTopHoii pabote
[ToaroroBka k 1 OIIK-1, IIKP-4 Jlaboparopuas
naboparopHoi pabore, pabota
HaIMCaHUE OTYETa
Hanucanne otuera no 1 OIIK-1, TIKP-4 Otuer o
nabopaTopHoO paboTe nabopaTopHoi paboTe
Hroro 7
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4 BecrseTHoE Brinmonnenne 2 OIIK-1, IIKP-4 NunuBuayansHOe
ONTHUYECKOE CTEKJIO |MHIUBULyaTIHHOTO 3a/laHne
3a/IaHus
Hammcanwne oTuera 1o 1 OIIK-1, IIKP-4 Otuet no
WHAUBUAYAIbHOMY UHAUBUAYAIbHOMY
3aJIaHUIO0 3aJ1aHUIO0
IloaroroBka k 1 OIIK-1, IIKP-4 TectupoBanue
TECTUPOBAHUIO
Hroro 4
5 IIBeTHOE TloaroroBka k 3amure 1 OIIK-1, IIKP-4 | 3amura oTdyeTa 110
ONTHYECKOE CTEKJIO |0TYeTa M0 nabopaTopHoi paboTe
nabopaTopHoi pabore
IToaroroska k 1 OIIK-1, TIKP-4 JlaGopatopHas
nabopaTopHoii pabdore, pabota
HamucaHue oT4eTa
Hanmcanwne otdera 1mo 1 OIIK-1, IIKP-4 Ortuer no
nabopaTopHoii padote nabopaTopHoii pabote
TloaroroBka x 1 OIIK-1, IIKP-4 TectupoBanue
TECTUPOBAHUIO
Brinonnenne 2 OIIK-1, IIKP-4 NunuBunyansHoe
WHIUBUAYATHHOTO 3a/laHue
3a/laHus
Hanucanue otyera o 1 OIIK-1, TIKP-4 Otuer 1o
WHIUBUIYATBHOMY WHIUBUIYATBHOMY
3a/IaHUIO0 3a/IaHUIO0
Hroro 7
6 Crexuia ¢ IToaroroska k 1 OIIK-1 TectupoBanue
0COOBIMH TECTUPOBAHUIO
CBOMCTBaMH HUtoro 1
Uroro 3a cemectp 28
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
S cemecTp
7 Crekna u Hanucanne otuera no 54 OIIK-1, I[IKP-4 | KypcoBas pabora,
MaTepHabl ¢ KypCOBO# pabote Otuer 1o KypcoBou
0COOBIMH pabore
CBOMCTBaMU Htoro 54
Hroro 3a cemectp 54
Hroro 118

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCLHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUEHUHU AUCLUUILINHBI, U BUOB

3aHATUN
Bunpl yaeOHOM AesTENBHOCTH
dopmupyembie
JIek. | Ipak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. | 3aH. | pal. | pab. | pad.
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OIIK-1 + +

3amuTa KypcoBoi paboThI, 3amuTa 0T4eTa 10
naboparopHoii padore, MHIMBHyabHOE 3a/1aHNE,
OTtyeT Mo MHAUBUyATBHOMY 3a/1aHui0, OTYEeT 1o
KypcoBoii pabote, KypcoBas pabora,
JlabopaTtopHas pabota, TecTupoBanue, JK3aMeH,
MynsTumeauitHas npeszenranus, Juckycens,
Cemunap / cemunap-kongepenus, OT4er mo
naboparopHoit paboTe

ITKP-4 + +

3ammura KypcoBOoil paboThI, 3aIUTa OTYETa 110
naboparopHoi pabore, UHauBHIyanbHOE 3a/1aHHE,
OTtuer o MHAUBUAYAIBHOMY 3aJlannto, OTUYeT Mo
KypcoBoii padote, Kypcosas pabora,
JlaGopaTtopHas pabota, TecTupoBanue, JK3aMeH,
MynsTumMeauiinas npe3enramus, Juckyccus,
Cemunap / cemuHap-koHpepenusi, OTyer 1o
nabopatopHoi paboTe

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIEe OLEHKH

o . MaxkcuManbHBIH
MakcumanbHbIN MakcumanbHbIi
OaJLI 3a IepuoI Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢| ©Gamnn 3a nepuoa
mexnay 2KT una | cemectp
Hayana cemectpa |Mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
3amura oT4YeTa M0 0 4 4 8
nmabopaTopHoi pabote
NuauBuyansHOE 3aaHUE 4 4 4 12
OTt4er o NHAUBUIYATbHOMY 4 4 4 12
3aJIaHHIO
JlaGopartopnast pabota 0 2 2 4
TectupoBanue 6 8 8 22
Otuer o nabopatopHoit 0 6 6 12
pabote
OK3aMeH 30
Hroro Mmakcumym 3a nepuoj 14 28 28 100
Hapacraromum utorom 14 42 70 100
bannbHble oLleHKH 1St KypcOBOM paOOTHI MpecTaBlieHbl B Tabnuie 6.1.1.
Ta6muma 6.1.1 — bayibHBIE OLIGHKH 1)1 KYpCOBOM paOOThI
o . MaxkcuMaILHBIN
MaxkcuManeHBIH | MakcuMaiibHBIN
Oayn 3a mepuon | Beero 3a
DopMBI KOHTPOJIS 6aut Ha 1-yro KT | Gamn 3a nepuon
mexnay 2KT uHa | cemectp
¢ Hayana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
S cemecTp
3amuTa KypcoBoii paboThl 0 0 10 10
NunuBuayansHOE 3a1aHue 4 4 4 12
Otuet no KypcoBoit pabote 0 0 10 10
11
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MynpTumeauitHas npe3eHTanus 8 8 8 24
Huckyccus 10 10 8 28
Cemunap / cemuHap- 6 6 4 16
KOH(EepeHIIU

HToro Makcumym 3a nepuoz 28 28 44 100
Hapacratomum ntorom 28 56 100 100

6.2. [lepecuer 0a/1J10B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYI0O U MEXKIYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TMYHO) (3a4TEHO) 90 — 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. OnTuueckue cBOMCTBa TBEpbIX Tel: YueOHoe nmocodue / I'. B. Cumonona, M. I'. Kucrenena -
2016. 126 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5935.

2. Onrtuyeckoe matepuanoBeaeHue: Yuedbnoe nocodbue / I'. B. CumonoBa, M. I'. Kucrtenena -
2013. 148 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/2992.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Ontuka: YueOHoe moco6ue mist By3oB / I'. C. Jlanacoepr. - 6-¢ uza., crepeotuil. - M.: ®Ous-
matnut, 2006. - 848 c.: uin., Tabdu. - [lpeam. ykas.: c. 844-848. - ISBN 5-9221-0314-8 (manuuue B
ouommorexke TYCVYP - 28 3k3.).

2. Cagenbes, U. B. Kypc ob6mieit ¢pusuku : yueOnuk B 3-x 1. / U. B. CaBenbes. - 14-e u3n., crep. -
OnexTpoH. TekcToBbie AaH. - CII6. : Jlans, 2018 - . - (Knaccuueckas yuebHas nurepaTypa 1o (usmke)
(Yuebnuku 1 By3oB. CrniennanbHas nutepatypa). - ISBN 978-5-8114-0629-6. T. 2 : DnekTpu4ecTBO U
Mar"etu3M. Bonnbl. Ontuka. - on-line : ui., puc. - [Ipeam. ykas.: c. 493-496. - ISBN 978-5-8114-0631-9
: b. 1. [Dnektponnslit pecypc]: — Pexxum nocrtymna: https://e.lanbook.com/reader/book/98246/#5.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI
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1. MccnenoBaHne KUHETUYECKUX CBOUCTB (POTOXPOMHBIX CTEKO: MeToanuecKkne yKa3aHHs K
nabopartopHoi padore / B. [, A. C. Akpectuna, I'. B. Cumonosa, M. I'. Kucrtenena - 2021. 14 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/9456.

2. Usmepenue kod(duimenTa npomyckaHusl IIBETHOTO ONTHYECKOTO CTEKJa: MeToaudeckue
yKazaHus K abopartopHoit padore / B. Jlro, A. C. Akpectuna, I'. B. CumonoBa, M. I'. Kucrenera - 2021.
12 c. [DnexTponHbIN pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/9457.

3. UccnenoBanne KMHETHYECKUX CBOMCTB (DOTOXPOMHBIX CTEKOJ: MeTonuYecKue yKa3zaHus K
nabopatopusiM paboram / A. C. Akpectuna, I'. B. CumonoBa, M. I'. Kuctenesa - 2012. 15 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1470.

4. OnTuyeckoe MaTepuaioBeieHne: MeToauyecKkrue yKa3aHus 1o caMocTosATepHOM padoTe / M. T'.
KucteneBa - 2018. 22 c¢. [DanexTtpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7660.

5. OnTtuyeckoe mMaTepuanoBeacHue: MeToanvyeckne yKazaHusl 1o KypcoBoil padore / M. I
Kuctenena, JI. H. OpaukoB - 2018. 16 c. [DaexTpoHHBIH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/7657.

6. OnTuyeckoe MarepuaioBeacHue: MeToandecKkue yKa3aHus 1o IpakTHIecKuM 3ansatusm / M. T,
KucteneBa - 2018. 54 c¢. [DnextpoHHB pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7672.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, n. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);
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- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000pyI0BaHMS;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

YHIJI onTu4eckoro MaTepHuanoBeCHUs, HEIMHEHHON onTUKU M HaHOhoToHHUKHU / JlaGopaTtopus
I'TIO: yuebHas ayauTopust AJsl IPOBEIECHUS 3aHATUN TaOOPATOPHOTO TUIA, TOMEILIECHHE ISl KypCOBOTO
MPOCKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEMEHUE IJs MPOBEACHUS TPYNIOBBIX U
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, 1. 74, 008
ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- CTOJI ONITUYECKUH - 2 IIT.;

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

- Cnexrpodotomerpsl: CD-2000, Genesys 2, Shimadzu UV-27004;

- KoMnnekcel ONTHYECKHX U ONTO-MEXaHMYECKHUX KOMIIOHEHTOB, aBTOMATU3HUPOBAHHBIC
KOMIUIEKCHl 00pa0OTKU JIaHHBIX;

- YcranoBska YMOI'-3;

- Bonbt™meTp yHuBepcanbublit B7-40/1, B7-40/5;

- Mukpockon - 3 mr.;

- Kommuteke ast cbeMKU IMHAMHYECKUX MPOIIECCOB;

- Ucrounuk nutanus Mastech OC PS HY3002D-2;

- Ocuumnorpag Tektronix TDS 2012C, 2012B;

- Monoxpomatop M/IP-23;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/IaJ'lI)HO-TeXHI/I‘leCKOC 1 MporpamMmmMHoe o0ecneyeHue A KprOBOﬁ paﬁoTbI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAaKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMELIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Onucanue uMeroLerocss 000pya0BaHuUs:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000pyI0BaHMS;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.5. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyT0BaHUS:

- yuebHas mebenb;
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- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX (opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JIA TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Beenenue OIIK-1 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
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2 BzaumonericTBue OIIK-1, [IKP-4  |3amuTa otuera o |lIpumepHbIii epedeHb
ONTUYECKOTO U3ITYUEHHUSI C nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
BEILIECTBOM pabore 1ab0paToOpHBIX PaboT
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHne BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
Otuer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaIbHOMY |BapUaHTOB MHIWBUIyaTbHBIX
3a/IaHUIO0 3a1aHUI
JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1abopaTopHBIX PabOT
n1abopaTopHOit
pabore
3 IlornonieHue OIIK-1, ITKP-4  |3amura otyeta o |IIpumepHsbIil nepeyeHb
MOJIYITPOBOIHUKOB nabopatopHoit BOITPOCOB IS 3aLUTHI
pabore 71a00paTOPHBIX pabOT
NunuBunyansHoe |IIpumepHbI nepedeHb
3a/1aHue BAPUAHTOB MHUBUTyaIbHBIX
3aJjaHUN
Oruer o [IpumepHBIil nepeyeHb
WHUBUIyaIbHOMY |BapUaHTOB WHIWBUIYATbHBIX
3aIaHUTIO 3aJaHuN
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
Ortuer no Tembl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
4 beciiBeTHOE ONTHYECKOE OIIK-1, [IKP-4  |MuauBuayansHoe |lIpumepHblii nepedeHb
CTEKJIO 3a/1aHNe BAPUAHTOB WHUBUTyaIbHBIX
3alaHUI
Otuer o [IpumepHBIil nepeueHb
WHIVBUIyaIbHOMY |BapUaHTOB WHIWBUIYyATbHBIX
3aJIaHUTIO 3aJaHuN
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX

BOIIPOCOB
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5 Lsetnoe ontuueckoe crexno |OIIK-1, [IKP-4  |3amuTa otuera no |[IpumepHslil nepeuenb

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 TectupoBanue [IpuMepHBIii TEpeUeHb
CBOMCTBaMH TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
7 Crekiia U MaTepuabl C OIIK-1, [IKP-4  |Otuer no kypcosoii | [IpumepHbIil nepedeHb
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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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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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. [IpuMepHBbIii NepeyeHb BOMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

Chopmynupyiite 3akoHsl CHemnyca-Jlexapra.

ChopmynupyiTe 3aKOH OTPaKECHUSI.

Urto takoe yron bprocrepa? Uem oH 3ameuaresneH?

B uem 3akmouaetcst pepakTOMETPUUESCKUN METOI U3MEPEHUS TIOKA3aTeIs MPEIOMIICHHUs?
HazoBuTe HOpMUpyeMble OKa3aTeIn KaueCcTBa [[BETHOTO ONTHYECKOI0 CTEKIIa.

HazoBuTe KonyecTBeHHbIE XapaKTEPUCTUKH MOTJIONIEHUS CBETA.

Ot 4ero 3aBUCUT KOI(PHUIIMESHT MOTJIOMICHUS ?

[TprunHBI MOSBICHUS OKPACKU CTEKOJL.

[lepeuncnure o0aacTH MPUMEHEHUS LIBETHOTO ONTUYECKOTO CTEKJIA.

. [aiite onpenenenre TepmMuHa «DOTOXPOMHU3MY.

. Kakue ¢poroxpomMHbie CTEKIA BaM U3BECTHBI?
. Kakas nmpunnunuanbHas ocOOCHHOCTH 3aJI0’)K€HA B MPUPOAY T'€TEPOTeHHBIX (POTOXPOMHBIX

cTéKO0I?

. Kak 3aBumcuT BenmumHa PaBHOBCCHOI'O MOTEMHCHHUA CTCKJIa OT KOHCTAHTbI CKOPOCTH

MOTEMHEHHUSI U KOHCTAHThI CKOPOCTU 00ECI[BEUNBAHUS?
Kak Bnuser Temnepatypa Ha npoiiecc NoTeMHEHUsI (POTOXPOMHBIX CTEKOI?
B kakux 005acTsaX U Kak NIpUMEHSIOTCS (GOTOXpOMHBIE CTEKIA?

9.1.6. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI
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1. Ilpumep camocrosiTenbHOM padoTel o Teme "Ilormomenue ceera. 3akon byrepa".
Bapuanr 1
1) CrexnsiHHas riacTuHa TonmuHoi d = 3,82 MM, mpomnyckaet 88,2 % ynaBiiero Ha Hee CBETa.
Onpenenuts K03 (GULKMEHT NOMIOMIEHUS CTEKIa 7Sl TaHHOM JITMHBI BOJIHBL.
2) Ha cTekJsHHYIO0 NJOCKOMapaJieJbHYI0 IJacTUHY MaJaeT MO0 HOpMalu MJocKas
MOHOXpOMaTHYECKass cBeToBas BoJHA MHTeHcuBHOcTH [0 = 100 nm/m”*2. Ilokasatenn
MpesIoMJIeHUs TacTUHbl n = 1,5, koaddunment normomenus k = 1,0 m”*-1. TommuHa MaacTUHBI
d = 10 cm. JlnimHA KOT€pEeHTHOCTH BOJHBI HamMHOTO MeHbIe d. OnpeaeauT HHTEHCUBHOCTh
CBETa, MPOILEIIIEro Yepes3 MIIACTUHKY, C YYETOM OTPaKeHUS OT JIByX IPaHULl pa3jena.

2. Ilpumep camocTtosiTenbHOM paboThl o TeMme "[lonHOe BHYTpeHHE oTpakeHue cBera'
Bapuant 2
1) Ha BxoaHyt0 rpaHb NpsMOYTOJbHONW paBHOOEIPEHHON MPU3MBI, H3TOTOBICHHOMN M3 CTEKIIA C
nokasaresieM npenomieHus n2 =1,7, nagaet ceet nox yriiom 10 rpagycoB. MoXHO Jd B 3TOM
Clly4ae He HAHOCHUTb Ha OTPAXKAIOLIYI0 IPaHb 3epKallbHOE MOKPHITHE?
2) Cer majmaeT u3 cTekjia B BO3ayX moj yrioM 42 rpanyca. [lokazaTenb npeiromiaeHus A
crekna nl = 1,45, anga Bo3nayxa — n2 = 1. byaer au nNpoOUCXOIUTh MOJHOE BHYTPEHHE
otpaxkenue? OTBET 0OOCHOBATH.

3. Ilpumep camocTosTeNnbHOM paboThl 0 TeMe "3akoH bprocrepa"
Bapmuanr 1
1) Yroxn bprocTepa nmpu nmageHuu cBeTa M3 BO3AyXa Ha KPUCTAUI KAMEHHOM COJM paBeH 57
rpagycam. Onpenenutb CKOPOCTh CBETAa B 3TOM KpHUCTaJLIE.
2) Ily4ok cBeTa, HAYyIIMHA B BO3AyXeE, MalacT HA MOBEPXHOCTH KHUIKOCTH 1Moja yrioM 01=54
rpyayca. OnpeaenuTs yroi npeaomieHus 02 mydka, eciid OTPaKEHHBIA MyYOK MOJHOCTHIO
MOJIIPU30BaH, T.€. CBET MaJlaeT Ha TpaHully pa3zena ABYX cpel noj yriiom bprocrepa.

4. Tlpumep camoCcTOsATEIHLHOM paboThI 10 TeMe "PacueTr cocTaBa IMIMXTHI JJI BApKH CTEKIa'".
Bapuant 2
Paccunrtath cocTaB MIUXTHI 711 BAPKW JUCTOBOTO CTEKJIa cocTaBa, Mac. %: Si02 — 72,8; A1203
- 0,8; CaO - 9,8; MgO — 3,2; Na20 — 13,4. XuMHYECKHUI COCTAB ChIPbEBBIX MAaTEPUATIOB
(conepxanue B %), UCHIOJIB3YEMBIX JIJISl COCTABJICHHUSI IIUXTHI, IPUBECH B TaOIHUIIE.

HanmenosaHie OcHOBHOE SiO; AlLO; | Fe:0; | CaO MgO Na, 0 | K,O B.0s MewOn

MATepHAIOB BEMeCTBO

ITecok KBapueBslii | SiO; 99.0 0.1 0,06 0.5

IToneBoii mmar 60,8 224 0,25 8.6 6,5

IToTam K:COs 1,2 66,0

II3BecTHIK CaCOs 1,2 0.4 02 54.0 0,6

Cemurpa kamepas | KNOs 46,3

Coxa NayCOs 58,0

KaJBIINHHPOBaAaHHAA

I'miHo3eM AlO3 046 | 979 0,35

Honomut «Pyda» MgCa(COs3), | 3,5 1,6 0,18 29,5 20,5

CBUHIOBEIE CYPHE | PbsO4 Pb;0y
99.0

Crposmii SrCOs3 SrQ

YIJIeKHCIIBIIH 66,6

LuekoBere Oemra | ZnO Zn0
98,7

Bapuii yreknuerpii | BaCOs BaO
71,2

BopHad KICIoTa H;BO; 55,0

5. Ilpumep camocTOSATENBHOM paboTHI 10 TeMe "PacdeT onTUYECKUX MapamMeTpoB CTeka'.
Bapwuanr 5

1) Onpenenuth Moka3atelb MpeaoMiIeHus (o ANMNeHy) U AUAIEKTPUUYECKYI0 TPOHUIIAEMOCTh
JUTSI CTEKJIa cieyromiero cocrapa (mac. %): Si02 — 62, Na20 — 5, B203 — 7, A1203 - 9, K20 —
17.

2) o auarpamme AGOe onpeesIuTh MapKy CTeKIa, uMeromero ne=1,5784 u v. = 41.31,
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6. Ilpumep camocTosATENHHOM pabOTHI IO TeMe "MexaHn4ecKrue CBOMCTBA cTeKa".
[Tonwp3ysice mpuBeAeHHON TaOIUIEH, pacCUYUTaTh MOAYJb CABUra U YIEIbHYIO K€CTKOCTD,
CPeIHIO JUcIepcuio U KoddduimenT aucnepcuun (unucio A66e ve) mis crekna mapku KS8.
PaccuuntaTs mokaszatens npenomienus i d nuann pu temmnepatype 110 °C. Heo6xoammbie
JlaHHbIE IPUBE/ICHBI B TaOIHIIE.
TokasaTeib NpeIOMIICHAS ¥ MEXaHNIECKHE XapaKTEPUCTHKHU JUIs cTeknia Mapku K 8.

JUIHHA BOJIHEL, HM CumBon | XM, 37eMeHT K8 ILI0THOCTS, p, T/cM® 2,52
365,0146 i Hg 1.53582
404,6561 h Hg 1,52982 Mozyns ynpyrocti, E, ITa 8065-107
435,8343 g Hg 1,52626
479,9914 ¥ Cd 1,52238 Koaddmmment [Tyaccona 0,209
486,1327 F H 1,52195 (k0 ummrenT momepeunoit
546,0740 e Hg 1,51829 nedopmarn), m
587,5618 d He 1,51637
589,2938 D Na*) 1,51630
643.8469 {0y Cd 1.51430 TemmnepaTypHBIi 24.107
656.2725 C H 1.51389 KO3(HITIEHT MOKa3aTeNs
706,5188 r He 1,51248 npenomtenns, K
852.1100 s Cs 1.50918
1013.980 t Hg 1.50707

9.1.7. Tembl J1a00paTOPHBIX PadoT

1. M3mepeHue noka3aTesst MPeIOMIIEHHUS ONTHYECKOTO CTEKJIa pePpakTOMETPUUECKUM METOJIOM
2. HccnenoBanue neekToB B KpUCTAIIaxX

3. Usmepenue kodppuimeHTa npornyckaHus IIBETHOIO ONTHYECKOTO CTEKIIa

4. ViccnenoBaHrue KUHETUYECKUX CBOMCTB (POTOXPOMHBIX CTEKOI

9.2. MeToan4yeckne peKOMeH AU

VYu4eOHbIll MaTepuas uznaraercs B (GopMme, mpenanoaramplileii caMoCcTOATeNbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UIPAET PELIAIOIIYIO POJIb
B X0JI€ BCETr0 yueOHOro mpolecca.

HayaTh u3yueHue AMCUMILIMHBI HEOOXOAUMO CO 3HaKOMCTBa ¢ paboueil mporpaMMoi, CTUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPelyCMOTPEHHBIX
y4eOHBIM IIIAHOM.

B nporecce n3ydeHus IUCHUIUIMHBI IS JIYYIIEro OCBOCHMs MaTepuaia He0OXO0IMMO perysipHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, a TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IIOPTAIaMH, COJePKAIUMHU
Hay4YHO-TIONYJISIpHBIE U CHELHMAJIM3UPOBAHHBIE MaTepHajbl, MOCBSIIICHHbIE PAa3JTUYHBIM acleKTaMm
y4eOHOM JUCHUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUH TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIHM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHJMBUIYalbHOTO MOHMMAHUS M OCBOCHHUS MaTepualia, BbIAEIsAS OCHOBHBbIE MJEH; Ha OCHOBAHHH
N3YyYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKH;

— €CIIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3Ha4YeHHUe JIJIsl TOHUMaHUs albHEHIIero MaTeprara;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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