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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).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monyne quctumiud: Moayns GyHIaMeHTanbHON nHxeHepHo# noaroroBku (general hard skills -
GHS).

HNunexce nuctumaunel: b1.0.02.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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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 8 3a4eTHBIX CIWHUII, 288 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 BUAM YUY€OHOU NeSITeTbHOCTH

Bcero Cemectpsl

Bunpl yueOHOI nesTenbHOCTH
4acoB (4 cemecTp|S cemecTp

KonrakTHas ayautopHasi pa6oTa 00y4arommuxcs ¢ 148 112 36
npenojaaBartesieM, BCero
JIeKIIMOHHBIE 3aHATHSA 44 44
[IpakTHyeckue 3aHATUA 36 36
JlaGopaTopHbIe 3aHATHS 32 32
KypcoBas padota 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 104 68 36
BHeayIMTOPHAasi padoTa 00y4alIIMXxcs ¢ mpenojaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 16 16
Hanucanue otyera no MHAMBUAYAIBHOMY 33JaHUIO 10 10
[ToaroroBka K 3alMTe OTYETA MO UHAWUBUYATLHOMY 3aIaHUIO 2 2
Hanucanue otdera no naboparopHoii pabote 8 8
BrinosiHeHNE MHANBUAYAIBHOTO 3a1aHUS 14 14
[ToaroroBka k mabopatopHO paboTe, HATMCAHUE OTYETa 14 14
[ToaroroBka K 3amuTe OTYETa MO TabopaTopHOU padoTe 4 4
Hanucanue otuera no KypcoBoii pabore 36 36
IToaroroBka u capaya JK3aMeHa 36 36

OO0mas Tpy10eMKoOCTh (B 4acax) 288 216 72

Oo0mas TpynoemMkocTh (B 3.e.) 8 6 2

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

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasznenos (Tem) Jlex. ITpak. | JIa6. | Kypc. Cam, Beero dopmupyembie
IUCIIAIUINHBI 3am., 3aH., 4 | pab. | pao. pab., | uacos (6es KOMIIETEHIINHU
q q 9K3aMeHa)
4 cemecTp
1 BBenenue 4 - - - 2 6 OIIK-1
2 CumMmeTpusl KpUCTAIIJIOB 8 4 - - 6 18 OIIK-1, OIIK-3
3 B3aumogelicTBue 6 14 12 - 14 46 OIIK-1, OIIK-3
ONTUYECKOTO U3ITYUCHHUS C
BEILIECTBOM
4 Tlornomenne 8 2 8 - 16 34 OIIK-1, OIIK-3
MOJTYTIPOBOTHUKOB
5 becuBeTHOE ONITHYECKOE 10 14 4 - 16 44 OIIK-1, OIIK-3
CTEKJIO
6 1IBeTHOE ONITHYECKOE 6 2 8 - 12 28 OIIK-1, OIIK-3
CTEKJIO
7 Crekna ¢ 0cOOBIMHU 2 - - - 2 4 OIIK-1, OIIK-3
CBOMCTBaMH
Hroro 3a cemectp| 44 36 32 0 68 180
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S cemecTp

8 CTekiia 1 MaTepualsbl C - - - 36 36 72 OIIK-1, OIIK-3
0COOBIMHU CBOMCTBAMH
Hroro 3a cemectp| 0 0 0 36 36 72
Utoro| 44 36 32 36 104 252

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TadmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocTs
Hazpanus paznenos | ConepkaHue pas3aesnoB (T€M) TUCHUIUIMHBI ®opMupyemble
(Tem) TUCHIUIUTAHBI (B T.4. IO JIEKIIHSIM) (IeKUHOHHEIC KOMIIETEHIINU
3aHATHSA), U
4 cemecTp
1 BBenenue Knaccudukanus onTuyecKkux MaTepraioB 4 OIIK-1
Hroro
2 Cummerpus Tunbl xuMuueckux cBszeil. CtpoeHue 8 OIIK-1, OIIK-3
KpHCTAJLIOB kpuctamioB. Kpucramnorpaduueckue
HaIlpaBJIECHUS U TIOCKOCTH.
Kpucrannorpaduyeknue kaTeropuu u
CUHTOHMH. THITBI KPUCTAIUTHYECKHUX
pewerok. Pemerku bpase. OCHOBHbIE
napamMeTpbl KpUCTAJUTMIECKON PEIIeTKH.
Hroro 8
3 B3aumoneiictBue [IpoxoxkneHre ONTUYECKOrO U3IIyYEHUS 6 OIIK-1, OIIK-3
OIITHYCCKOTO yepe3 KpucTamibl. ONTHYECKUE SIBJICHUS B
U3IIy4YEeHUS C kpuctamiax. [Ipoueccs oTpaskenus,
BCIIECCTBOM MIOTJIONICHUS U MpesioMiieHus cBeTa. [lonHoe
BHyTpeHHee oTpakenue. I ekt bprocrepa.
OnTuyeckue MOCTOSHHEIC.
Hroro 6
4 Ilornomenne Buzsl nornoieHys B moJaynpoOBOJHUKAX. 8 OIIK-1, OIIK-3
MOJIYITPOBOIHUKOB CobctBenHoe norunoiienue. [Ipsaveie u
HEMPSMBIE ONITUYECKHUE MEPEXO/IbI.
3aBUCUMOCTB KOO PUIIMEHTA MOTIOMIECHUS
OT SHEPI'vM KBAHTA CBETa. DKCUTOHHOE
nornomienue. [IpuMecHoe nornoueHue.
[Tornomenue cBOOOAHBIMU HOCUTEIISIMHU.
Pemerounoe nornomenue.
Hroro 8
5 BecuBeTHOE CoIpbeBoii cocTaB crekia. [IponzBoacTso 10 OIIK-1, OIIK-3
OINITHYECKOE CTEKIIO ONTHYECKOTro cTeKkaa. Hopmupyembie
IOKAa3aTeIM KauecTBa CTEKJIa.
Kinaccudukanmst ontuaeckoro crexnia.
Huarpamma A66e. XpoMaTruueckue
abeppanuu u ux ycrpanenue. Ou3nko-
MEXaHWYECKHUE U TEPMUYECKHUE CBOKCTBA.
Htoro 10
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6 LlBetHOC [[BeTHOE onTHMUECKOE CTEKIIO. [TpuumHbI 6 OIIK-1, OIIK-3
ONTHYECKOE CTEKJIO  |MOSBIICHUS OKPACKU CTEKOJI. THIIBI B MapKu
ONTHYECKUX IIBETHBIX CTEKOI. ONTHYECKUE
xapakTepucTuku. O603HAYEHUS IBETHOTO
onTryeckoro crekiaa. DoToxpomMHbIe CTEKIIA.
OcHoBHBIE TTapaMeTPbl POTOXPOMHBIX
MaTepHuasoB.
Hroro 6
7 Crekua ¢ ocobbiMu | MH(pakpacHOe OECKHCIOPOAHOE CTEKIIO. 2 OIIK-1, OIIK-3
CBOMCTBaMHU CTeKIOKpUCTAIIINYECKHUE MAaTEPUAIIBI.
Curanisl.
Hroro 2
Hroro 3a cemectp 44
S cemecTp
8 Ctekna u NudpakpacHoe 6ECKUCIOPOIHOE CTEKIIO. - OIIK-1, OIIK-3
MaTepHuabl C CTeKIOKpUCTAIITNYECKIE MAaTEPUAITBI.
ocobbivMu cBoiicTBamu | DoTopedpakTudHbIE MaTEPHAIIBL.
Marepuains! 1J1s1 BOJIHOBOAOB. Marepuaisl
JUTSI TBEPIOTEIBHBIX J1a3€POB.
Hroro -
Hroro 3a cemectp -
Hroro 44
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuia 5.3. — HanmeHnoBaHue MpakTUUECKUX 3aHATUH (CEMUHAPOB)
HaszBanus pasnenoB | HaumeHoBaHue npaktuueckux 3ansatuil | Tpygoemkocts, | DopMupyemblie
(Tem) TUCUMIUTAHBI (cemuHapoB) q KOMIIETEHLINU
4 cemecTp
2 Cummerpus PacueT ocHOBHBIX mapamMeTpoB 4 OIIK-1
KpUCTAJUIOB KPUCTAJUTMYECKOUN peleTKH
Hroro 4
3 B3aumoperictue [Ipoueccol 0TpakeHHUsl, MOTJIOICHUS U 4 OIIK-1, OIIK-3
ONTUYECKOTO npenomiieHus cBera. Onruyeckue
U3ITy4YEHUS C MIOCTOSIHHBIE.
BCILCCTBOM [onspusanus ceera. PopmyIsl 4 OIIK-1, OIIK-3
@penens. 3akoH bprocrepa.
[TonydyeHue BbIpaxeHUs 1JIs1 HOKa3aTeNs 2 OIIK-1, OIIK-3
MOTJIOIICHUS KPUCTAJIa C yYeTOM
MHOT'OKPAaTHOT'O OTPaKCHHS
OddeKT moaIHOoro BHyTPEHHETO 4 OIIK-1, OIIK-3
OTPaKEHUS KaK YaCTHBIN CiIyyal 3aKOHA
MIPEJIOMJICHUS.
Hroro 14
4 Tlornomienue PacueT cnekTpaibHOM 3aBUCHUMOCTH 2 OIIK-1, OIIK-3
MOJIyTIPOBOJIHUKOB KO3 QHIIEHTA MOTIIOIEHUS
KPUCTAJIJIOB C UCTIOJIb30BAHUEM
AKCIIEPUMEHTAJIbHBIX PE3YyJIbTAaTOB
Hroro 2
6
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5 becrseTHOC DOHU3NKO-XUMHUUECCKHE U OIITHYCCKHUE 2 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIO CBOMCTBAa HEOPraHUYECKOI'O CTEKIIA.
PacueT cocTaBa MIUXTHI AJ1s1 BAPKHU 4 OIIK-1, OIIK-3
CTEKJIA.
Pacuer MexaHUYECKUX XapaKTEPUCTHUK. 4 OIIK-1, OIIK-3
Xpomarndeckue abepparun. Mx 2 OIIK-1, OIIK-3
yCTpaHeHue
OnTHyeckue MoCcTOSHHBIE. Pacuer 2 OIIK-1, OIIK-3
ONTUYECKUX XapaKTEPUCTHK.
Hroro 14
6 LlBetHOE onTrueckoe | LIBeTHOE ONTHYECKOE CTEKIIO. 2 OIIK-1, OIIK-3
CTEKJIO dotoxpoMHoe cTekio. Pacuer
ONITUYECKUX XapaKTEPUCTHK
Hroro 2
Hroro 3a cemectp 36
Utoro 36
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Hasmanus PUAID | Hanvenosasme savoparopusx pador | | AONNOCTE | opipyene
4 cemecTp
3 B3aumoneiicteue Omnpenenenne KOHIEHTpALUU 4 OIIK-1, OIIK-3
ONTUYECKOTO BEIIIECTBA B pacTBOpPE
U3ITY4YEHUs C (boTOMETPUYECKUM METOJIOM
BCIICCTBOM N3yueHne BpameHus MI0CKOCTH 4 OIIK-1, OIIK-3
MOJIIPU3aLUU
N3Mepenne nokaszaresns npeaoMICHUs 4 OIIK-1, OIIK-3
Hroro 12
4 Ilornomenue HccnenoBanue neeKTOB B KpHCTAIIax 4 OIIK-1, OIIK-3
NOJTYyNpPOBOTHUKOB Onpenenenne MUPUHBI 3aITPEIIEHHON 4 OIIK-1, OIIK-3
30HBI MOTYIPOBOJHHUKA U3 ONTUYECKUX
U3MEpPEHUI
Htoro 8
5 becugerHoe N3mepenue nokasaresns npesioMICHUsS 4 OIIK-1, OIIK-3
ONTUYECKOE CTEKJIIO OINITUYECKOT0 CTEKJIA
pedpakToMeTpUIECKIM METOJIOM
Hroro 4
6 LiBetHoe ontnueckoe |M3mepenue ko3ddunmenra 4 OIIK-1, OIIK-3
CTEKJIO MPOIYCKaHUs LIBETHOTO ONTHYECKOTO
CTeKJa
HccnenoBanne KHHETHISCKUX CBOMCTB 4 OIIK-1, OIIK-3
(OTOXPOMHBIX CTEKOII
Hroro 8
Hroro 3a cemectp 32
Htoro 32

5.5. KypcoBasi padora
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ConeprxaHue, TpyAOEMKOCTh KOHTAKTHOW ayIUTOPHOM pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBITIOJTHEHHS KypPCOBOM pabOTHI MpeICTaBlIeHbI B TabauIie 5.5.

Ta6mmma 5.5 — ConeprkaHue KOHTAKTHOW ayJTMTOPHON pabOTHI U €€ TPYJI0EMKOCTh
Copep:xaHyre KOHTAaKTHOM ayAUTOPHOIN paOOThI TpynoemMKoCTs, 4 PopmupyemEIe
KOMIIETEHIIUU
5 cemecTp
OO6cy>xaeHue U pacrpeieleHue TeM HHANBUIYaIbHbIX 4 OIIK-1
3aJJaHUi TI0 KypcOBO# paboTe
IIpencraBnenue npe3eHTanui 1o 3aJaHHOM TeMe. 12 OIIK-1, OIIK-3
Juckyccusi, 00Cy>KIeHHE, OTBETHI Ha BOIIPOCHI; TBOPUECKUE
MOMEHTHI.
OO0cyxieHne cofepKaHus MOSCHUTEIbHOMN 3aIiCKH, 8 OIIK-1, OIIK-3
rTyOUHBI pacKpbITUs TeMbl. [IpoBepka odhopmieHus
oTyera.
3amuTa KypcoBoro npoekra. OTBeThl Ha BOIPOCHI. 8 OIIK-1, OIIK-3
ITonsenenue uroros. Caaua oTyera 4 OIIK-1, OIIK-3
Hroro 3a cemectp 36
Hroro 36

[IpumepHas TemaTHKa KypCOBBIX padoT:

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

. Crexna juist uH(paKpacHON ONTUKH: CIIOCOOBI MOJIyYEeHUs, OCHOBHBIE CBOMCTBA, IPUMEHEHHE.

MeTo/b1 MccieT0OBaHUS ONITUYECKUX MaTEpUaIOB.

Henuueiinble perucTpupyroude cpeibl: CErHeTOdJIEKTPUYECKHE, JJIEKTPOONTHUYECKUE,
dboTopedpakTUBHBIC MaTEPHUAIIBI.

DJIEKTPETHI.

Martepuassl A1 BOJIHOBOJIOB.

OnTHKa TOHKHUX IUICHOK.

OnTuueckue CBOMCTBA XKUAKUX KPUCTAIIOB M MUX NPUMEHEHHE B cuUcTeMax o0paboTku
ONTHYECKON MHPOPMAITHH.

OnTuyeckue MaTepHalibl AJs CBETOAMOIHON TEXHUKH: OCHOBHBIE CBOICTBA, HEOPraHUUECKHE U
OpraHUYeCcKHe MaTepUabl, HEPCIEKTUBBI UCTIOIb30BAHUS.

. OnTuyueckue MaTe€pHualbl OJA TBEPAOTCIBHBIX Ja3€pPOB: MOJIYIPOBOIHHKOBBIC H

JTURJIEKTPUUECKHE MaTepHallbl, UX OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKH.
[TpreMHHKHN ONTHYECKOrO U3NydyeHus. @oToano bl

OnTuyeckrie BOJTHOBOBI.

MeTo/1p1 BBIpaLIUBAaHUSI KPUCTAJLIOB.

dotopedpakTuBHble MaTepranbl. ONTHYECKHE U JIEKTPOPU3NIECKUE CBOWCTBA.
@DOTONPOBOUMOCTD TBEPABIX TEI.

DOTOXPOMHBIE CTEKIIA.

5.6. CamocTosiTeqbHast padoTa

Bunbl caMmocToATeTbHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIC KOMIICTCHIIMH TPEICTaBICHBI B
tabmure 5.6.
Tabauma 5.6. — Buabl caMocTosTeIbHON paboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN

Bunanr
HaszBanus pasnenos . Tpynoemkocts, | @opMupyemsie
CaMOCTOSITEJIbHON @®opMBI KOHTPOJIS
(TeM) AMCUUTIINHBI q KOMIIETEHIINHN
paboThI
4 cemecTp
1 Beenenue ITonroroBka K 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Htoro 2
2 Cummerpus [Togroroska k 2 OIIK-1, OIIK-3 TectupoBanue
KpUCTAJIOB TECTUPOBAHUIO
Hanmcanue otuera 1o 2 OIIK-1, OIIK-3 OtueT o
WHJUBHIYaIbHOMY WHJWBH1yaIbHOMY
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3 B3aumojeiicteue |Hammcanme oTdyera mo 2 OIIK-1, OIIK-3 OtueT 1o
OIITUYECKOTO WHNBUIYTBHOMY WHIVNBUIYATBHOMY
U3IIyYCHUS C 3aJaHUTO 3aJaHUTO
BCIICCTBOM Hanucanue ordera 1o 2 OIIK-1, OIIK-3 OtueT 1o
nabopaTopHO# paboTe nabopaTopHoi paboTe
ITogroroska k 2 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 4 OIIK-1, OIIK-3 | HWuanuBuayamsHOE
WH/IMBUTYIBHOTO 3a71aHuC
3aaHUs
[ToaroToBka k 4 OIIK-1, OIIK-3 JlaGopaTopHas
nabopaTopHO# padoTe, pabota
HaIFCaHue OTYeTa
Hroro 14
4 IlormomieHue Hanucanwne otuera 1mo 2 OIIK-1, OIIK-3 OtueT 1o
MOJTYTIPOBOJTHUKOB | MH/IMBH Iy AIbHOMY WHIVUBUIYATBHOMY
3aJaHUTO0 3aJaHUTO
ITonroroBka K 2 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brinonnenune 4 OIIK-1, OIIK-3 NunuBunyansHoE
WHIMBHUIYaIbHOTO 3a7aHue
3aJaHus
ITonroroBka K 3ammuTe 2 OIIK-1, OIIK-3 | 3amura oT4€ETa MO
oT4YeTa 10 nabopaTopHoi pabote
nabopaTopHo# paboTe
[ToaroToBka k 4 OIIK-1, OIIK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, paborta
HaIFCcaHue OTYeTa
Hamnucanue oryera no 2 OIIK-1, OIIK-3 OTyer 1o
nabopaTopHoii paboTte nabopaTopHoii pabote
Hroro 16
5 BecuBeTHOE Brimonnenue 4 OIIK-1, OIIK-3 NunuBuayansHoe
ONTHYECKOE CTEKJIO |MHAUBUIYATBHOTO 3a1aHue
3aIaHUS
Hamnucanue oryera no 2 OIIK-1, OIIK-3 OTyer 1o
UHANBUIYATbHOMY UHANBUAYATHBHOMY
3aJaHUIO0 3aJaHUI0
IloaroroBka x 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-1, OIIK-3 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabota
HaIFCaHUue OTYeTa
Hanwncanue otyera no 2 OIIK-1, OIIK-3 Ortuer o
nabopaTopHoii paboTte nabopaTopHoii pabote
Hroro 16
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6 LiBeTHOE [ToaroroBka k 2 OIIK-1, OIIK-3 JlaboparopHas
ONTHUYECKOE CTEKJIO |J1abopaTopHoii padoTe, paborta
HAIMCAaHUE OTYETa
Hammcanue oTuera mo 2 OIIK-1, OIIK-3 OTuer no
nabopaTopHO# paboTe nabopaTopHoi paboTe
ITogroroska k 2 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 2 OIIK-1, OIIK-3 | HWuanuBuayamsHOE
WH/IMBUTYIBHOTO 3a/1aHue
3a/IaHus
Hammcanue oTuera mo 2 OIIK-1, OIIK-3 OTuer no
VHAUBUIYaIbHOMY UHAUBUAYATbHOMY
3aJJaHUI0 3aJIaHUIO0
IloaroToBka Kk 3aiiuTe 2 OIIK-1, OIIK-3 | 3ammura oTyeTa 1o
OTYeTa M0 nabopatopHoit pabore
nabopaTopHoii paboTte
Hroro 12
7 Crexna c ITonroroBka K 2 OIIK-1, OIIK-3 TectupoBanue
0COOBIMH TECTUPOBAHUIO
CBOMCTBaMH Htoro 2
Uroro 3a cemectp 68
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
S cemecTp
8 Ctekna u Hammcanue otuera no 36 OIIK-1, OIIK-3 | Kypcosas pabora,
MaTepHaIbI C KypcoBOii paboTe OT4er 1o KypcoBoi
0COOBIMH pabote
CBOMCTBaMH WUtoro 36
Hroro 3a cemectp 36
Hroro 140

5.7. CooTBeTcTBME KOMNETEHIIUI, JOPMUPYEMBIX TP U3YyYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, (OPMUPYEMBIX MPU U3YUECHUU NUCHUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHSATUU
Bunpl yueOHOI AesaTenbHOCTH
dopmupyemble
Jlek. | Ipak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIINHA
3aH. | 3aH. | pab. | pal. | paO.
OIIK-1 + + + + + | duckyccus, 3ammra oT4eTa 10 UHIAUBHUIYaTbHOMY

3aJJaHMI0, 3aliTa OTYETa 10 JIAOOPaTOpHOU
pabore, MuauBuyansHoe 3ananue, Kypcosas
paborta, JITabopatopHast pabota, MynbTumeiuitHast
npe3eHTanus, OTyeT Mo UHAUBUIYATBHOMY
3agaHuio, OTueT no KypcoBoii padore, OTyer no
nabopaTopHoii pabote, CemuHap / ceMUHap-
koH(pepeHuus, TectupoBanue, IK3aMeH
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OIIK-3 + +

Juckyccust, 3anra oT4era 1o J1abopaTopHOu
pabore, MunuBuayansHOe 3ananue, Kypcosas
pabota, JlJaboparopnast paborta, MynbTuMeuitHas
mpe3cHTanus, OTyer no WHIAWBUAYAJIbHOMY
3amanuto, OT4eT o KypcoBoi padore, OTder 1o
naboparopHoit padore, CemuHap / ceMuHap-

KoH(pepeHnus, TectupoBaHue, DK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIH

MakcumaneHbli | MakcuManbHBINA
Oann 3a mepuon | Bceero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢| 6ann 3a nepuon
Mexny 2KT nHa | cemectp
Hayana cemectpa |Mmexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
3ammra oT4eTa 1no 0 4 4 8
nabopatopHoit pabore
3ammra oT4eTa 1mo 2 2 2 6
WHAVBUIYAITBHOMY 32/ IaHUTO
NuauBuyansHOE 3aaHUE 4 4 4 12
OTt4er Mo UHAUBUIYATbHOMY 2 2 2 6
3a/IaHUIO0
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
Hapacratomum urorom 14 42 70 100
bannbHble oLleHKH 1St KypcOBOM paOOTHI MpecTaBlieHbl B Tabmnuie 6.1.1.
Ta6mumna 6.1.1 — bayibHBIE OLIGHKH )11 KYpPCOBOI paOOThI
N . MakcumanbHbII
MakcumanbHbiii | MakcumanabHbIN
Oayt 3a mepuon | Beero 3a
DopMBI KOHTPOJIS 6ay Ha 1-yio KT ¢| ©Gamn 3a nmepuon
Mexay 2KT uHa | cemectp
Hayana cemectpa |Mexay 1KT u 2KT
KOHEII ceMecTpa
S cemecTp
NunuBuayansHOE 3a1aHuE 4 4 4 12
Otuet o KypcoBoi pabote 0 0 10 10
MynpTrMenuitHas 10 10 10 30
Mpe3eHTalNs
Huckyccus 10 10 10 30
Cemunap / ceMuHap- 6 6 6 18
KoH(pepeHmst
HToro Makcumym 3a nepuo. 30 30 40 100
Hapacratomum urorom 30 60 100 100
11
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6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabnuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMH KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5

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

Ot 60% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0ajIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIE

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

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHue TUCHUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Ontuyeckoe MatepuanoBenenue: Yueonoe nocooue / I'. B. CumonoBa, M. I'. Kuctenena -
2013. 148 c. [DnextponHHBIHA pecypc]: — Pexxum nmoctyma: https://edu.tusur.ru/publications/2992.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Ontuka: YueOHoe moco6ue mist By3oB / I'. C. Jlanacoepr. - 6-¢ uza., crepeotuil. - M.: ®Ous-
MaTiut, 2006. - 848 c. (Hanuuue B oubnmorexke TYCVYP - 28 ak3.).

2. Cagennes, U. B. Kypc o6eii ¢pusuku: yueOHuk ais By30B: B 3-x 1. / . B. CaBenbes. - 17-¢
u3n., crep. - Cankr-IlerepOypr. : Jlanb, 2023. - Tom 2 : DnekTpudecTBO U MaruetusM. Bomabl. OnTuka. -
500 c. [OnekrponHbIi pecypc]: — Pexxum noctyna: https://reader.lanbook.com/book/333998#1.

3. Beenenue B ontuueckyo ¢pusuky: Yuedbnoe nocobue / C. M. [llangapos - 2018. 127 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7307.

4. byrukos, EBrennii IBanosuu. Onruka: yuebnoe nocodue / E. Y. ByTukos. - 3-e u3n., Ao1m. -
CII6. : Jlamb, 2022. - 608 c. [DnexTtpoHHBIH pecypc]: — Pexum pocrtymna:
https://reader.lanbook.com/book/168365#1.

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. U3mepenune kodddunreHTa nponyckaHusi BETHOTO OMTUYECKOTO CTekja: MeTtoaudeckue
yKa3zaHus K aboparopHoii padore / B. [lto, A. C. Akpectuna, I'. B. Cumonosa, M. I'. Kuctenesa - 2021.
12 c. [DnexTpouHslii pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/9457.

2. Onrtuueckoe MatepuanoBefieHre: MeTtonndeckue ykazaHus o caMOCTOsTeNbHOM padore / M. I'.
Kucrenera - 2018. 22 c¢. [DnexkTpoHHBHW pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/7660.
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3. Ontuueckoe marepuanoBeaeHue: MeTonndyeckue ykazaHHs Mo KypcoBoil pabore / M. TI.
Kuctenena, JI. H. OpaukoB - 2018. 16 c. [DaexTpoHHBIH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/7657.

4. OnTuyeckoe MatepuagoBefieHue: MeToauYecKrue yKa3aHus 1Mo MpakTHieckuM 3ansatusm / M. T'.
KucteneBa - 2018. 54 c¢. [DnexTtpoHHBIN pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/7672.

5. OnpeneneHue KOHLEHTpPAlUMU BELIECTBA B pacTBOpe (POTOMETPUUYECKUM METOJOM:
Mertoauveckue ykazaHus k nabopatopHeiM pabotam / B. Hro, M. I'. Kucrenera - 2023. 12 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10305.

6. OnpeneneHne MUPUHBI 3aNPEIIEHHON 30HBI MOJIYNPOBOJHUKA U3 ONTUYECKUX U3MEPECHUM:
Mertoauveckue ykazaHus kK nabopatopHeiM pabotam / B. Hro, M. I'. Kucrenera - 2023. 14 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10304.

7. VccnenoBanne KMHETHYECKUX CBOMCTB (DOTOXPOMHBIX CTEKOJ: MeTonuYecKue yKa3zaHus K
nabopatopueiM pabotam / B. Ito, M. I'. Kuctenesa, A. C. Akpectuna, I'. B. Cumonosa - 2023. 12 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10306.

8. N3ydenue BpaleHUs IIIOCKOCTU MOJspU3aluu: MeToauueckue ykazaHus K J1a00paToOpHbIM
pa6oram / B. [{to, M. I'. Kuctenesa - 2023. 12 c. [DnexkTpoHHBIH pecypc]: — Pexum mocrtyna:
https://edu.tusur.ru/publications/10303.

9. U3mepenue mokaszaTelsis IPeTOMICHHUS ONTHYECKOTO CTEKJIa pePpakTOMETPUIECKUM METOJIOM:
Mertoanueckue yka3aHus K JabopatopHbiM padotam / B. io, A. C. Akpectuna, I'. B. Cumonosa, M. I'.
KucteneBa - 2021. 12 c¢. [DanexTtpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/9454.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. DN1eKTPOHHBIN KYpPC M0 JMCHHUIJIMHE

1. Kuctenea M.I'. Onrtuueckoe wmatepuanoBeneHue (12.03.03) Pexum pgoctyma:
https://sdo.tusur.ru/course/view.php?id=49 .

7.5. CoBpeMeHHbIe TPpo(eccHoHATIBbHBIE 0a3bI JAHHBIX
U MH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHU AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHash ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.
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8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1JIsl NPAKTHYECKUX 3aHATHIl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHH MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE JIsI MPOBEACHHS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCynbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue maia XxpaneHus: yueOHOro o00pyI0BaHUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

YHIJI onTu4eckoro MaTepHuaaoBeeHUS, HEIMHEHHON onTHKU M HaHO(oToHMKHU / JlaGopaTtopus
I'TIO: yueOHas ayauTopust AJisi IPOBENEHUS 3aHATHI TaOOPATOPHOTO TUIA, TOMEIIEHHE ISl KypCOBOTO
NPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaTbHBIX KOHCYIbTanuil; 634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, a. 74, 008
ayn.

Onucanue nMeroerocs 000pya0BaHus:

- CToJ1 ONTUYECKHH - 2 IIT.;

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

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

- Kommiekcsl ONTHYECKUX M ONTO-MEXAHHMYECKHX KOMIIOHEHTOB, aBTOMAaTH3HWPOBAHHBIC
KOMIUIEKCHI 00pa0OTKM JaHHBIX;

- Ycranoska YMOI'-3;

- Bomet™meTp yHuBepcanbublii B7-40/1, B7-40/5;

- Mukpockon - 3 mr.;

- Kommuteke amst cbeMKH TMHAMHYECKUX MPOIIECCOB;

- Ucrounuk nutanus Mastech OC PS HY3002D-2;

- Ocmmutorpag Tektronix TDS 2012C, 2012B;

- Monoxpomatop M/IP-23;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.4. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecriedeHue sl KypcoBoi padoThl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KYypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusie cTeH b1 (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaneHus: yueOHOro o00OpyI0BaHUS;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.5. MarepuajibHO-TeXHHYECKOe M IPOrPaMMHoOe o0ecredeHue 1Sl CaMOCTOSITeIbHON padoThl
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 101 ayx.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

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

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

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Beenenue OIIK-1 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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MOJIYITPOBOAHUKOB

2 CuMMeTpusi KPUCTAJIIOB OIIK-1, OIIK-3 |3amura otuera o |IIpumepHbIi IepedeHb
VHAMBUIYaJIbHOMY |BOIIPOCOB JJISl 3aLUThI
3a/1aHUIO0 WHIUBUTyJIbHBIX 3aJJaHUN
Ortuer no [IpuMepHBIii TIEpeYeHb
WHJVBHIyaJIbHOMY |BAPUAHTOB MHIWBHIyaIbHBIX
3aJaHUIO 3aJaHuN
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

3 BzaumojeiictBue OIIK-1, OIIK-3 |MaauBunyansHoe |IIpumepHbIil nepeyeHb

ONTHYECKOTO U3ITyUYEHHUS C 3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX

BEILIECTBOM 3a1aHUI
Oruer 1o IIpuMepHBIil IepeyeHb
WHJUBUIyaJIbHOMY |BapUaHTOB MHIUBUIyaTbHBIX
3aJaHUIO0 3aJjaHUN
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHBIii TEpeUeHb

TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1ab0paTOpHBIX PabOT
nabopaTtopHOit
pabote
4 Ilornouexnue OIIK-1, OIIK-3 |3amuTa otuera no |lIpumepHblii nepedyeHb

nabopatopHoit BOIPOCOB ISl 3AIIUTHI

pabore 71a00paTOPHBIX pabOT

NupusunyansHoe |IIpuMepHBIil mepeueHb

3a/laHue BapHAHTOB WHIUBHIYaIbHBIX
3alaHUI

Otuer o [IpuMmepHBIil nepeyeHb

WHIVBUIYAIBHOMY |BapHUaHTOB HHIUBUIYATHHBIX

3aJIaHUTIO 3aJaHuN

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeyeHp sK3aMeHAITMOHHBIX
BOTIPOCOB

Otuer o Tewmbl 1abopaTopHbIX PabOT

nabopaTopHOH

pabote
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0COOBIMU CBOMCTBAMU

pabore

5 becuseTHOE ONTHYECKOE OIIK-1, OIIK-3  |MuauBunyansHoe |[IpumepHslil nepedeHb
CTEKJIO 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
Ortuer no [IpuMepHBIii TIEpeYeHb
WHAMBHUIYyaJIbHOMY |BapUaHTOB UHIUBUIAYaTbHBIX
3aJaHUIO 3aJaHuN
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
6 LisetHoe ontuueckoe crexno |OIIK-1, OIIK-3  |3ammura otuera no |[IpumepHsIil nepedeHb
nabopaTopHOH BOITPOCOB JTsI 3AIUTHI
pabote 71a00paTOpHBIX padoOT
NunuBunyansnoe |[IpuMepHblil mepedyeHb
3aJjaHue BapHAaHTOB WHAUBHUIYaJIbHbBIX
3aJaHUuN
Oruer 1o IIpuMepHBIil IepeyeHb
WHANBUIYAIbHOMY |BapUaHTOB UHIUBUAYATbHBIX
3aJaHUIO0 3aJjaHUN
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Ortuet no Tewmbl 1ab0opaTOpHBIX PabOT
nabopaTtopHOit
pabote
7 Crekiia ¢ 0coOObIMU OIIK-1, OIIK-3 |TectupoBanue [IpumepHbIil nepeyeHb
CBOMCTBaMH TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 CTekiia 1 MaTepualsbl C OIIK-1, OIIK-3 |[Otuer no kypcoBoii |[I[pumepHbIil nepeyeHb

TEMAaTHUK KypPCOBBIX pabOT

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO

JUCLUIUIMHE TPUBEICHA B

Tabmuue 9.2.

Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUEHHS IO

JUCIUTIIMHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Onenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh yMETh | BIIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. KoaddumuuenT otpaxkeHus paBeH
1) ”HTEHCUBHOCTHU OTPa’KEHHOM CBETOBOM BOJIHBI
2) OTHOILLIEHUIO UHTEHCUBHOCTU OTPAXXEHHOMN CBETOBOI BOJIHBI, K MHTEHCUBHOCTH Majaronieit
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CBETOBOM BOJIHBI
3) OTHOIIICHUIO UHTEHCUBHOCTH OTPAKEHHOW CBETOBOU BOJIHBI, K MHTEHCUBHOCTH MPOIIEIIICH
CBETOBOM BOJIHBI
4) OTHOIICHUIO MHTEHCUBHOCTH OTPAKCHHOM CBETOBOW BOJIHBI, K MHHTEHCUBHOCTH TIOTJIOIICHHON
CBETOBOM BOJIHBI

2. KoaddunmeHT nponyckaHus paBeH
1) MHTEHCUBHOCTH MPOIIEIEH CBETOBON BOJHBI
2) OTHONICHUIO MHTEHCUBHOCTH MPOIIEAIICH CBETOBOM BOJHBI, K HHTEHCUBHOCTH TOTJIONIEHHOMN
CBETOBOM BOJIHBI
3) OTHOIIEHWIO UHTECHCUBHOCTHU IPOIIIEAINICH CBETOBOW BOJHBI, K HHTEHCUBHOCTH MaJaloIei
CBETOBOM BOJIHBI
4) OTHONICHUIO MHTEHCUBHOCTH MPOMIEAIICH CBETOBOM BOJHBI, K HHTEHCUBHOCTH OTPaXEHHON
CBETOBOM BOJIHBI

3. Iloka3arenb OpeIOMIICHHUS — 3TO
1) BeauunHa, paBHasi OTHOIIEHWIO MHTEHCHUBHOCTH NPEIOMJIEHHON CBETOBOM BOJIHBI, K
MHTEHCHUBHOCTH MAJAIOLIEH CBETOBOM BOJIHBI
2) BeIMYMHA paBHAsI OTHOIICHHIO (Da30BOI CKOPOCTH CBETA B IAHHOW Cpejie K CKOPOCTH CBETa B
BaKyyMe
3) BenM4MHA paBHas OTHOIIEHUIO CKOPOCTU CBETa B BaKyyMe K (pa30BOM CKOPOCTH CBETa B
JTaHHOMU cpenie
4) BeIWUYMHA paBHAs OTHOMICHHUIO TUAJCKTPUUYECKON MPOHHUIIAEMOCTH JAHHOW Cpeabl K
JTURJIEKTPUYECKONW MPOHUIIAEMOCTH BaKyyMa

4. KoaddurmeHT noriomeHus — 3To
1) BenuuuHa, paBHas OTHOLICHHWIO MHTEHCUBHOCTU MOTJOLIEHHON CBETOBOW BOJHBI, K
MHTEHCHUBHOCTH MAJAOIIEH CBETOBOM BOJIHBI
2) BenuunHa, oOpaTHAsl pacCTOSIHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOI'0 M3JTy4EHHUS,
YMEHBIIIAETCS B Pe3yJIbTaTe MOTJIOLIEHUS B CPEJIE B € pa3
3) BenuuuHa, paBHAs OTHOUIEHWIO MHTEHCHUBHOCTHU MOTJOLIEHHOW CBETOBOM BOJHBI, K
MHTEHCHUBHOCTH IPOILIEIIIEN CBETOBOW BOJIHBI
4) BenuuyuHa, 0OpaTHas PACCTOSHUIO, HA KOTOPOM MOTOK MOHOXPOMAaTHYECKOI'0 M3JTy4EHHUS,
YMEHbIIIAETCS B pe3yJIbTaTe MOTJIOLIEHHUS B Cpefie B 2 pas3a

5. 3akona byrepa — Jlambepra
1) ompenensieT MHTEHCHBHOCTh MNapajljieIbHOIO MOHOXPOMAaTHYECKOTO Iy4yKa CBETa,
OTPaXKEHHOT'O OT TPaHMIIbl pasjiena IBYX Cpel
2) ompenensieT ociallieHHEe MapaIeIbHOTO MOHOXPOMAaTHUYECKOTO Ny4yKa CBeTa MpH
pacnpoCTpaHEHUH €ro B MOIJIOMIAIOIIEH cpee
3) ompenensieT HampaBi€HHE MapajjelbHOTO MOHOXPOMAaTHUYECKOTO IMyuyKa CBETa MpH
pacnpoCTpaHEHUH €ro B MOTJIOMIAIOIIEH cpene
4) ompenensieT 3aBUCUMOCTh Kod(p(duImeHTa MOTJIOMEHHsT ONTHYECKOTO MaTepuajiga OT
MHTEHCUBHOCTHU MAaJlaloIEro CBeTa

6. CoOCTBEHHOE ITOTIOIIEHUE — ITO
1) mormnouieHre MaTepuagIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjouieHWe MaTepuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0OYCIOBJIEHHOTO MEPEX0I0M
AJIEKTPOHOB C YPOBHEW B 3alPELICHHOW 30HE B 30HY MPOBOAUMOCTHU
3) moryiomieHue MaTepUualoM ONTHYECKOTO H3JIYy4YeHHs, OOYCIOBIEHHOTO MEpPEeX0J0M
AIIEKTPOHOB U3 BAJEHTHOH 30HBI B 30HY NPOBOJUMOCTHU
4) moriouieHue MaTepuaJoM ONTHUUYECKOrO HU3JIy4dyeHHUsS, OO0yCIOBIEHHOTO IMEPEX0JA0M
AIIEKTPOHOB MEXJY YPOBHSAMH B 30HE MPOBOJUMOCTHU

7. IlpuMecHO€e MOTJIONIEHUE — ATO
1) mormnouieHre MaTepuagIoM ONTHYECKOrO U3TyYeHUs] BUAMMOIO JUarna3oHa
2) morjoulieHWe MaTepuaaoM ONTUYECKOrOo H3JIy4deHHUs, 0OYCIOBJIEHHOTO MEPEX0I0M
AIIEKTPOHOB U3 BAJEHTHOH 30HBI B 30HY NPOBOJUMOCTHU
3) moryoneHre MaTepuaiom onrtudeckoro uanydenus UK nuamazona
4) morjoueHue MaTepuajJoM ONTHUUYECKOro HU3JIy4dyeHHUsS, OO0yCIOBIEHHOTO IMEPEeX0JA0M
AJIEKTPOHOB C YPOBHEMW B 3alPEIICHHON 30HE B 30HY MTPOBOJMMOCTH WJIM U3 BAJICHTHOM 30HBI HA
YPOBHH B 3aIlpPEIICHHON 30HE

8. DKCHUTOH — 3TO
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10.

1.

12.

13.

14.

15.

16.

17.

1) aneKTpoH, 3aXBa4CHHBIN HA aKIIEITOPHBIN IIEHTP

2) BNEeKTPOH, BO30YKIEHHBIN CBETOM C JOHOPHOTO IIEHTpa B 30HY IPOBOJAUMOCTH

3) BO3HMKaIOIIas 3a CYET IMOIJIOLIEHHS] KBAaHTAa CBETA CBA3aHHAs CHCTEMa 3JIEKTPOH-IbIPKa,
nepeMenaoniasics B npeenax Kpucrauia, Kak euHoe [es10e

4) 5NIeKTPOH, HAXOSIINIICS B BAJIGHTHOM 30HE

. CnexkTpanpHas 3aBUCUMOCTH K03((pHIIMeHTa MOIJIOMIEHUS — 3TO

1) 3aBUcUMOCTb KO3 GUIIMEHTA MOTJIOUIEHHUS] ONTHYECKOr0 MaTepuajga OT UHTEHCUBHOCTHU
MaJaroIero cBera

2) 3aBUCHUMOCTb KO3(puULIMEeHTa MOTJIOMEHUs ONTUYECKOTO MaTepuajia OT AJIUHBI BOJIHBI
MaJIaroIero cBera

3) 3aBUCUMOCTb KO3(hPULHEHTA MOTJIOUIEHHUS ONTUYECKOro MaTepuajga OT JJIUHBI BOJIHBI
OTpa)XEHHOT'O CBETa

[TonHOE BHYTpEeHHEE OTpakeHHEe HAOII01aeTCs

1) ecnu ny4 cBeTa majaeT U3 ONTUYECKU MEHEE MJIOTHOW Cpellbl B ONTUYECKH O0Jiee MIOTHYIO
cpeny

2) ecnu JIy4 CBeTa MajJaeT U3 ONTUYECKH OoJiee MIOTHOU cpeibl B ONTUYECKU MEHEE MIOTHYIO
cpeny

3) npu HOpMaJIbLHOM MAJCHUH JTy4a CBETa Ha TPaHUIly pa3jelia IByX cpea

4) eclv JTyd CBETa OTPAKAETCS OT HEMOTJIOMIAIOIICH CPEeIbI

VYron bprocrepa — 3To

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

2) yroJ nafieHusi, Ipu KOTOPOM MPETOMIICHHBIH JIyd MOJHOCTHIO MOJISPU30BAH

3) yron nasieHus, Ipu KOTOPOM OTPaKEHHBIN JTyd MOJTHOCTHIO MOJISPU30BaAH

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) MCKYCCTBEHHBIN KPUCTALTUICCKUNA KBAPI]

2) amop¢HOE BEUIECTBO U3 YUCTOTO OKCHJA KPEMHHUS, MOJIy4aeMoe IMIaBIEHUEM MPUPOIHBIX
Pa3HOBUIHOCTEM KpEMHE3EMA

3) amopdHOE BEUIECTBO U3 YHUCTOTO OKCHAA KpEeMHHUS C JoOaBKaMU OKCHJIOB IIECIOYHBIX
METaJIJIOB

4) CUHTETHYECKUH JUOKCUJ KPEMHHUs, MOJy4yaeMblii HarpeBaHUEM KpeMHHS B aTMocdepe
KHCIIOpoJia

Onrnueckoe CTeKII0

1) BeIpaImMBaOT METOJOM 30HHOM IIJIABKH

2) BBIpAIIMBAIOT METO0M HYOXpaabCKOTro

3) BapsT B IJIAaMEHHBIX TOPUIKOBBIX TeUax

4) Moay4aroT METOJIOM HEMPEPBIBHON IKCTPY3UH PACTUIABIICHHON CTEKJIOMACCHI

Huarpamma A60e — 310

1) 3aBucuMOCTh KO3 puIeHTa IpoIryckanus ot yucia A6oe

2) 3aBUCUMOCTbD TTOKa3aTeJIsl MPeJIOMIICHHsI OT yrciia A6Ge

3) 3aBUCUMOCTH CpPEeIHEH Iucriepcuu oT uncia A6oe

4) 3aBUCHUMOCTb YaCTHOM AUCTIepcuu OT uncia A6oe

HanéroomnacHoCTh CTEKOJ XapaKTepu3yeT

1) yCTOMYMBOCTD ONTHYECKOTO MaTepuaia K BO3JICHCTBUIO OPraHUIECKUX Mace

2) yCTOMYMBOCTh ONMTHYECKOTO MaTepraa K BO3ICHCTBHIO COJITHON KHCIIOTHI

3) yCTOMYMBOCTh ONTHYECKOTO MaTepHaia K BO3JCHCTBUIO BIAKHONU aTMOCHEPHI

4) yCTOMYMBOCTH ONTUYECKOT0 MaTepraja K BO3ICUCTBUIO OPraHWUYECKUX PAaCTBOPUTEIEH
[Ipouecc ocBeTaeHMs MPU BapKe CTEKIIa XapaKTepU3yeTcs

1) yBenmu4eHHEM KOJIMYECTBA Ta30BbIX My3bIpei

2) yMeHbILIEHUEM TOKa3aTels MPeTOMIICHUS

3) yaaneHueM ra3oBbIX BKIIOUCHUN B BUIEC BUIAUMBIX Ty3bIpei

4) yMEHBIIICHHEM JIHaMETpa Ta30BbIX My3bIpeit
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[TpuunHBI MOSBICHUS OKPACKU CTEKOJI

1) murdoBka cTeko

2) BO3/ICHCTBUE HA CUJIMKATHBIE CTEKJIa KUCIOTaMH

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

4) BBeJIeHUE MeTIa.

[Tpu nuHEitHOM 31eKTpoonTHUYECKOM 3 (deKTe MoKazaTeab NPETOMICHHUS

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

2) He 3aBUCHUT OT HaNpaBJIECHUS HAMPSIKEHHOCTHU 3JIEKTPUUECKOT0 MOJIs

3) NTMHEWHO 3aBUCHUT OT HANPSKEHHOCTH SIEKTPUUECKOT0 OIS

4) MTMHEWHO 3aBUCUT OT MHTEHCUBHOCTH CBETA.

DOTOXPOMHU3M — 3TO

1) HeoOpaTuMoe U3MEHEHUE OKPACKH WJIM ONTUYECKOHN IUIOTHOCTH MaTepuaja MmoJ 1eMCTBUEM
00TydeHHs

2) oOpatuMoe U3MEHEHHE OKPACKHU WJIM ONTHYECKOHN IMJIOTHOCTH MaTepuaia moj ACHCTBHEM
00TydeHHs

3) obpaTMoe U3MEHEHHE TIoKa3aTessl MPEJIOMIICHUSI MaTepraa 1moJ| AeUCTBUEM 00TydeHHS

4) oOpatumoe u3MeHeHne Kod(ppuimenTa oTpaxeHrus MaTepraia Mol ASHCTBUEM 00TydeHUS

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

OnTuueckoe uznyuenue. Y @, sunumoe, UK nsnyuenue.

Koadduuuent orpaxenus. Koapounuent npomnyckanus. Onrudeckast IIOTHOCTb.
KommekcHbIi moKa3zarenb NpeIoMIICHHUS KaK CIIEACTBUE PEIICHUS! BOTHOBOTO YPaBHEHHUS.
KommekcHast IusneKTpuieckas IpoOHUIIaeMOCTb.

OnTuueckue nocrosiHuble. Mx B3aumocs3b. CootHomenus: Kpamepca-Kponura.

3akon Jlambepra — byrepa — bepa. Koadduuuent nornorenus.

®opMmynsl OpeHes.

[TomHOE BHYTpEHHEE OTpaKEHUE.

Dddext bproctepa.

3akoH bprocrepa. YrioBas 3aBUCUMOCTb KO3(D(PUIIMEHTOB OTPAKEHHUS.

. Cnektp nornomenus. Yto takoe. Buabl nornouieHus.
. ®oTononuzanus, QoroHeTpanuzanus, HoToBO30YXKAEHHE IEHTPOB. BHYTpHUIIEHTPOBHIE

HIEPEXOJIBI.
CoOcTBeHHOE MOTJIOIIeHUE UK (PyHIaMEHTaIbHOE MOTIIOIICHHUE.

Kpaii coOcTBeHHOT0 (OCHOBHOTO0) morJoiieHus. «KpacHas» rpaHuia NOrJIOMECHHS.
«IIpAMO30HHBIE» NTONYNPOBOAHUKU. BepTukanpHele (1psimMble) nepexoasl. @opmMa Kpas 1Moja0Chl
COOCTBEHHOT'0 (OCHOBHOT'0) MOTJIOIIECHUS B MIPSIMO30HHBIX MOJIYTIPOBOIHUKAX.
«Henpsamo3onusie» mnosynpoBoaHuku. Henpsameie mepexonbl. dopma Kpas MOJOCHI
COOCTBEHHOT'0 (OCHOBHOT'O) MOTJIOIIEHUS B HEMIPSIMO30HHBIX MOIYIPOBOJHHUKAX.

CoOcTBennoe norioiienue. [Ipsmpie nepexo/ipl. 3aKOHBI COXPaHEHHUSI.

CoOcTBenHoe norioiienue. HenpsMbie nepexosl. 3aKOHbI COXpaHEHUS.

OKCUTOHHOE IOTJIOLIEHUE.

IIpumecHoe nornoueHue. Buabl npuMeCHOr0 MOIIOLICHUS.

[Tornomenue mpu Bo30YKICHUH U HOHU3ALMH MEJIKUX IPUMECHBIX IIEHTPOB.
BayTpunieHTpoBbIe nepexoasl. MIX ornuuurensHas yepra.

[Tornomenue, o0ycIOBICHHOE B3aUMOJICHCTBHEM CBETa C MOHHW30BAHHBIMHU aAKIENTOPAMHU
(moHopamm).

«XBOCTBI» pa3pelIeHHbIX cocTossHUMA. [IpaBuno Ypobaxa.

36. XKunkue xpucramisl. CBoiicTBa. BUibl )KUIKHUX KPUCTAIIIOB.

OnTuyeckoe 6eCIBETHOE HEOPTAHUYECKOE CTEKJIO.

MuxTa. 'pynnel muXToBbIX MaTepuanoB. CTekiioo0pa3oBaTeIy, YCKOPUTEIN BapKu CTEKJIA,
[UIYIIUTEIN, KPACUTENN, OCBETIUTEIN.

Craguu BapkH CTEKJIA.

JledeKTbl ONTHYECKOTO CTEKIA.

OnTrueckue MOCTOSIHHBIE. ['JTaBHBIM MOKa3aTeiab NPEJIOMIIECHUS, CPEIHsSs] OUCIEPCHS,
ko3 uuuent qucnepcun. Yucno Ao60e.

HopMupyeMsble nnokas3arenu KauecTBa HEOPraHM4ECKOro ONTUYECKOT O CTEKIIA.

Knaccudukarus crekon. Kponst. @nuntel. Juarpamma A60e.
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MexaHnuueckue cBoicTBa cTekiaa. [[MOTHOCTH; MoayiaeM ymnpyrocTv; MOIYJIEM CJIBHIa;
koa(durmentom Ilyaccona; mpouHOCTh, TBEPAOCTD, yACIbHAS KECTKOCTh, (DOTOYNPYTOCTb.
Tepmuueckue cBoOHCTBa. YAeldbHasgd TENJIOEMKOCTb, TENJIOMNPOBOJHOCTD,
TEMIIEPATYPOIPOBOAHOCTh, TEPMOCTOMKOCT. TemmnepaTypa OTKuUra, TeMrepaTypa CrieKaHusl.
XuMuyeckas yCTOHYUBOCTb.

OpraHuyeckoe CTEKJI0. DKCTPY3Hsl.

[[BeTHOE cTeki0. OKpalrBaHie MOJIEKYJIIPHBIMU KPAaCUTEIISIMHU.

OkpamrBaHue MeTajjgaMu B KOJJIOMAHOM cocTossHMM. OKpalluBaHHe MOJYyIPOBOJIHUKAMHU B
KOJUJTOMIHOM COCTOSIHHMH.

OkpamvBanue, BbI3BaHHOE 00yueHueM. Cossipusaimsi.

DoTOXpOMHBIE CTEKIa. XUMUYECKUM, (PU3ndecKuil POTOXpOMHU3M.

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

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

Cutamibl. ONTUYECKUE CUTAIUIBL.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

Kakue ocHOBHBIE CBOICTBA U CIIOCOOBI MOIYYEHUS CTEKOJI ISl HH(PpaKpacHOM ONTUKN?

Yro takoe hoTopedpakTUBHBIC MaTEPUATIBI?

Yro Takoe IEKTPOONTHYECKUE MaTepHaIbl?

[TpruMeHeHne TOHKUX IJICHOK B ONTHKE.

Yro takoe xuakue Kpuctamisl? O01acTh UX IPUMEHEHUS.

Kakue ocHoBHBIe TpeOOBaHUS NPUMEHSIOTCS UISI MaTepUANOB, HCHOJb3YyEMBIX s
TBEPJOTEIIbHBIX JIa3epOB?

[Tpuniun neiictBust GoTOANOIOB.

[Tpuniun goToxpomusma.

. [Ipumenenne GpoTOXpOMHBIX MaTEPUAIIOB.
10.
11.
12.
13.
14.

OcHOBHBIE METO/IbI BBIPALMBAHUS KPUCTAIUIOB.

Kakue marepuaiibl HCIIONIB3YIOTCS ISl IPOU3BOJICTBA BOJIHOBOJIOB?
DOTO3JIEKTPETHI.

Kakue marepuaiibl IpUMEHSIOTCS B CBETOIMOIHOM TEXHUKE?

Yro takoe GoTonpoBoguMocTh? POTONMPOBOASIINE MATECPUAIIBI.

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

. Crexna juist uH(paKpacHON ONTUKH: CIIOCOOBI MOJIYyYE€HHUs, OCHOBHBIE CBOMCTBA, IPUMEHEHHE.

MeTob1 Hccie10BaHUS ONTHYECKUX MAaTEpUaIOB.

Henuueiinble perucTpupyroude cpeibl: CErHETO3JIEKTPUUYECKHE, JJIEKTPOONTHYECKUE,
dboTopedpakTUBHBIC MaTEpHUAIIBI.

DJIEKTPETHI.

Matepuassl A7l BOJIHOBOJIOB.

OnTHKa TOHKHUX IUICHOK.

OnTuueckue CBOMCTBA XKUAKUX KPUCTAJIIOB M MX NPUMEHEHHE B cUCTeMax o0paboTku
ONTHYECKON MHPOPMAITHH.

OnTuyeckue MaTepHalibl AJisl CBETOAUOIHON TEXHUKH: OCHOBHBIE CBOIMCTBA, HEOPraHMUECKHE U
OpraHUYecKHUe MaTepuasbl, HEPCIEeKTUBBI UCTIOIb30BaAHUS.

. OnTuyueckue MaTe€pHualbl OJA TBEPAOTCIBHBIX Ja3€pPOB: MOJIYIOPOBOJIHHUKOBBIC H

JTURJIEKTPUUECKHE MaTepHallbl, UX OCHOBHbBIE CBOMCTBA U XapaKTEPUCTUKH.
[IpuemHuKM onTUYeCKOro u3nydeHus. PoToanoabl.

OnTuyeckre BOTHOBOBI.

MeTo/1bp1 BBIpaIIUBaHUSI KPUCTAJLIOB.

dortopedpakTuBHBIC MaTepraibl. ONTHYECKHUE U AIECKTPOPU3HIESCKUE CBOMCTBRA.
@DOTONPOBOIUMOCTD TBEPABIX TEI.

DOTOXPOMHBIE CTEKIIA.

9.1.5. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI HHANBHAYAJIbHBIX 3a1aHHU
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. Uto Ttakoe kodpurmeHT orpakeHus?

. Uto takoe ko3(ppuIMeHT mpormycKkaHus?

. 3akoHn byrepa-JlambepTa.

. Uto Takoe k03P PUITMEHT MOTIIOIICHHS ?

. Urto Takoe mokaszaTeiab MpeaomMiIeHus?

. B uem 3akimouaercs 3 GekT moasHOro BHyTPEHHETO OTPaKCHUS?

. B uem 3akmouaercs apdext bprocrepa?

. Kakue ocHOBHBIE MeXaHHUECKHE XapaKTEPUCTUKHU ONTUYECKOTO CTEKIa?
. Onruyeckue XapakTepUCTUKH HEOPraHMUECKOro CTeKIa.

Yro Ttakoe yncio AG6e?

. Uto Ttakoe nuarpamma A66e?

. Kakue cuekina oTHOCATCS K KpoHam?

. Kakwue crexmna otHocsTes K pumHTaM?

. Uto Takoe crexkioobpazoBarenn?

. Uro Takoe mmxTta? Kakue BemecTBa BXOJAT B COCTaB MIMXTHI 1JII BApKH CTEKJIa?

._.
SO WINUN AW —

—_—
DN A WN—

9.1.6. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 32JaHUI

1. IIpumep camocrosTenbHOI padboTsl o Teme "[lornomenue cBera. 3akon byrepa".
Bapuanr 1
1) CrexnsHHas muactuHa TommuHoi d = 3,82 MM, nponyckaer 88,2 % ynaBiiero Ha Hee CBETa.
Onpenenutb KOAQPHUIUEHT MOTIOMICHUS CTEKIIa U JAHHOM JUIMHBI BOJTHBI.
2) Ha CcTekasHHYI0 NJIOCKONapaJeJbHYI0 IJAaCTUHY MaJaeT [0 HOpMalu IMJOCKas
MOHOXpOMaTH4YecKas cBeToBas BoiHa mHTeHcuBHOcTH [0 = 100 nm/m”2. Ilokazarens
MpeoMIIeHus TTacTUHbI n = 1,5, ko dumment nornomenus k = 1,0 m*-1. TonmmHa miacTUHBL
d =10 cM. /lnmuHa KOrepeHTHOCTH BOJIHBI HamMHOro MeHblie d. OnpenenuTs HHTEHCUBHOCTh
CBETA, MPOILEIIIEro Yepe3 IIACTUHKY, C YYETOM OTPaKEHUs OT JIBYX I'PAaHULL pa3jeia.

2. Ilpumep camocrositenbHOI paboTh! o Teme "[lomHOE BHYTpEeHHE OTpaxkeHue cpera”
Bapuanr 2
1) Ha BxoaHy10 rpaHp NpsSiMOYTrOJIbHON PaBHOOEIPEHHOMN MPU3MBbI, H3TOTOBJIEHHON U3 CTEKJIA C
nokasaTesnem npesnomieHus n2 =1,7, nagaet ceet nox yrioM 10 rpagycoB. MoKHO 11 B 3TOM
Clly4ae HE HAHOCHUTb Ha OTPAKAIOLLYI0 IPaHb 3€pKaJIbHOE MMOKPBITHE?
2) Ceer majaeT U3 CTEKJa B BO34yX noJ yriaoMm 42 rpaanyca. [lokazaTens npesoMieHus AJis
crekna nl = 1,45, nng Bo3ayxa — n2 = 1. byaeT 1y NpoUCXOIUTh MOJIHOE BHYTPEHHE
orpaxenne? OTBET 000CHOBATE.

3. IIpumep camocTosaTenbHOM paboThl o Teme "3akoH bprocrepa"
Bapuanr 1
1) Yron bprocrepa npu majgeHu cBeTa U3 BO3/AyXa Ha KPUCTAI KAMEHHOHM coiu paBeH 57
rpagycaM. OmnpenenuTs CKOPOCTh CBETA B 3TOM KpUCTAJLIE.
2) Ilydok cBeTa, UAYLIUH B BO3AyXe, MaJaeT HA MOBEPXHOCTh KUAKOCTH Mo yriom 01=54
rpyayca. Onpenenuts yroi npeinomieHus 02 mydyka, eclid OTPaKeHHBIH MyYOK MOJTHOCTHIO
NIOJIIPU30BaH, T.€. CBET NaJjaeT Ha I'PaHully pas3zeiia AByX cpel noj yriom bprocrepa.

4. Tlpumep camocTosITeNbHOI paboThl o TeMe "Pacder cocTaBa MIMXTHI 7Sl BAPKU CTEKa'.
Bapuanr 2
PaccuuTaTh cocTaB MIMXTHI JUIsl BAPKU JIICTOBOTO CTEKJIA cocTaBa, Mac. %: SiO2 — 72,8; Al203
- 0,8; CaO — 9,8; MgO — 3,2; Na20 — 13,4. XuMHu4ecKkuil COCTaB ChIPbEBBIX MATEPUAIOB
(conmeprxanue B %), NCHIOIB3YEMBIX JIJIsl COCTABJICHHUS IIUXTHI, IPUBEICH B TaOJIHIIE.
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5. Tlpumep camocTosITeIbHON paboThI MO TeMe "MexaHrndecKue CBOMCTBa cTeka'.
[Tonp3ysick mpuBeAeHHON TaOIUIEH, pacCUYUTATh MOAYJb CABUIa U YJEIbHYIO KECTKOCTD,
CPeIHIO AUCIepcuio U KoddduimenT aucnepcuun (uucio A66e ve) mis crekna mapku KS8.
PaccunraTh mokaszarens npenomienus i d nuaun nipu temmnepatype 110 °C. Heo6xoammbie
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 151637
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

9.1.7. TembI J1a00paTOPHBIX PadoT

OnpezneneHre KOHIEHTPALUH BEIIECTBA B PACTBOPE (POTOMETPUUECKUM METOI0M

N3y4eHue BpalieHus MI0CKOCTH MOJSpU3aluu

W3mepenue nokasaresns IpeaoMIeHUs

HccnenoBanue neeKTOB B KpHCTaIIax

OmnpeneneHye LIMPUHBI 3alpEIeHHON 30HbI IOJYTPOBOJHUKA U3 ONTUYECKUX U3MEPEHUN
M3mepenue nokasaTesis IpeIoMIICHUS] ONTHYECKOTO CTEKIIa pe(hpaKTOMETPUIECKUM METOIOM
N3mepenune ko3 uIeHTa nporyckanus IBETHOTO ONTHYECKOTO CTEKIIa

HccnenoBanne KUHETHUECKUX CBOMCTB (POTOXPOMHBIX CTEKOI

PN RE D=

9.1.8. [IpuMepHBbIii NepeyeHb BONMPOCOB J1JIsl 3alIIUTHI J1a00PATOPHBIX padoT

Chopmynupyiite 3akoHsl CHemnyca-Jlekapra.

ChopmynupyiTe 3aKOH OTPaKEHUSI.

Urto takoe yroa bprocrepa? Uem oH 3amedaTesnieH?

B yewm 3akmiogaercs pedpakTOMETPHUUECKUN METOJT U3MEPEHHSI TOKa3aTess IpeaoMIICHUS ?
HazoBuTe HOpMUpyeMble OKa3aTeIl KaueCcTBa [[BETHOTO ONTHYECKOTO CTEeKIa.
HazoBuTe KonyecTBeHHbIE XapaKTEPUCTUKH MOTJIONIECHUS CBETA.

Ot 4ero 3aBUCHUT KOA((ULIUEHT MOIJIOMIEeHUA?

[TpuunHBI MOSBIACHUS OKPACKU CTEKOJL.

[lepeuncnure 00IacTH MPUMEHEHHS LIBETHOTO ONTUYECKOTO CTEKJIA.

. [aiite onpenenenue TepmuHa « DOTOXPOMU3IMY.

Kakue ¢poroxpomMHuble cTEKIIa BaM U3BECTHBI?

POV R WD —
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12. Kakass mpuHUMIHAJIbHAsT OCOOCHHOCTh 3aJI0’K€HAa B MPHUPOJY FeTePOreHHbIX (POTOXPOMHBIX
CTEKO0N?

13. Kak 3aBUCHUT BeJMYMHA PAaBHOBECHOTO MOTEMHEHHS CTE€KJIa OT KOHCTAaHThI CKOPOCTHU
MOTEMHEHHUS U KOHCTAHThI CKOPOCTU 00ECI{BEUNBAHUS?

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

15. B kakux 005acTAX ¥ KaK MPUMEHSIOTCS (POTOXpOMHBIE CTEKIA?

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

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

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTepHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

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

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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