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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HayuuTh cTyZA€HTOB IPOEKTUPOBATh ONTHYECKUE CXEMBI JIJISl 3alIMCH FOJIOrpaMM pa3IudHbIX
TUMOB, YMETb BBIOMPATh PErUCTPUPYIOLIYIO CPEay W MEXaHHM3M ToJIorpaduyuecKO 3amucH A
MpeUIaraeMoro rojorpapuueckoro ycTponucTBa.

1.2. 3agauy AUCHUILIUHBI

W3y4eHne 0CHOB MPUMEHEHHUS IOJ0rpapUuecKUX METOOB.

N3ydyeHne OCHOBHBIX XapaKTEPUCTHUK rOJIOTPaMM.

W3ydeHne TeXHUKH IPUMEHSIEMON B TOJIOTrpapUuecKOM SKCIEPUMEHTE.

N3yuenue ycioBuii roiorpaduaeckoi 3arucy B AJIEKTPOONITUYECKUX KPUCTAJIIAX.

N3yueHne coBpeMeHHBIX Trojorpaduueckux npuOopoB, OCHOBAHHBIX Ha AJIEKTPOONTUYECKUX
KpHUCTaax.

NhEWOD =

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayis npodecCHOHaIbHON MOATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIK-1. Crioco0eH K
OpTraHHu3aIu |
MIPOBEJICHUIO HAYIHBIX
HKCIIEPHUMEHTOB C
IPUMCHCHUEM

[TIK-1.1. 3Haet npuHIMIIBI
IUTAHUPOBAHUS U ITPOBEJICHUS
HKCIIEPUMEHTOB C
MPUMEHEHUEM KBAHTOBBIX U
ONTHYECKUX TPUOOPOB U

3HaTh CIIOCOOBI OpraHU3aIK U IPOBEICHUS
AKCIIEPUMEHTAJIbHBIX UCCIIE0BAHUH C
MIPUMEHEHHUEM ONTUYECKUX MPUOOPOB

KBAaHTOBBIX U YCTPOMCTB
ONTHYECKUX HPHOOPOB H (TTK-1.2. YmeeT YMeTh pa3paboTaTh METOAUKY IPOBEICHHS
YCTpOKCTB CaMOCTOSITEJIBHO MPOBOJUTDL | 3KCIIEPUMEHTAJIBHBIX UCCIIEIOBaHUM
AKCIEPUMEHTAJIbHBIE
WCCIIEJOBAHMSI

ITK-1.3. Bnaneet HaBbIKaMH
IIPOBEICHMS UCCIIEIOBAHUN C
IPUMEHEHNEM KBAHTOBBIX U
ONTUYECKUX NTPUOOPOB U
YCTPOMCTB

BJIaI[eTb HaBbBIKaMU MMPOBCACHUA
SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/Iﬁ C
MPUMCHCHUCM COBPECMCHHBIX OIITHYCCKUX
prOOPOB M 0OPAOOTKH MOTYICHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AaHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxm C mpemnoaaBarTejieM

CornacoeaHa Ha noptane N2 80787




U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI [T0 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero  |Cemectpsl

Bunpl yaeOHOI 1esITeIbHOCTH
4acoB 1 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 44 44
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxTHueckue 3aHATHSA 26 26
CamocrosiTe/ibHasi padoTa 00y4al0UIUXCsl, B T.4. KOHTAKTHasA 64 64
BHeayuTOpPHAas paboTa 00y4arolmmuXxcs ¢ npenogaBarejieM, BCero
BrinosiHeHME MHIWBUAYTBHOTO 3a1aHUS 22 22
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUs 20 20
[ToaroroBka Kk TECTUPOBAHUIO 22 22
IHoaroroBka u capaya 3K3aMeHa 36 36
O0mas Tpy10eMKOCTh (B Yyacax) 144 144
OO0mas TpyroeMKocThb (B 3.e.) 4 4

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa ITHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero yacos
[Ipak. | Cam. ®opmupyemsbie
HasBanus paznenos (TemM) JUCIUILINHBI 3aH., (Ge3
3aH., 4 |pad., 4 KOMIIETCHITUN
q JK3aMeHa)
1 cemecTp
1 Peructpupytoniue cpeasl s 2 4 12 18 IK-1
rojorpaduueckoi 3amucu
2 TlepepacripesesieHue 3apsiioB B 4 4 12 20 [TK-1
AIEKTPOONITUYECKUX KPUCTAJIIaxX
3 Cucrema ypaBHEHH, OMUCHIBAIOIINX 2 4 12 18 ITK-1
MPOLIECC 3aIUCH TOJIOTPaMMBbl
4 CrauuoHapHbIe yCIOBHS rojorpapuueckoi 4 4 10 18 ITK-1
3anucu
5 HecraunoHapHbI€ yCIOBHUS 2 4 6 12 [TK-1
rojorpauueckoi 3amicu
6 CpaBHEHHE MEXaHU3MOB roJIOrpaPUICCKOI 2 2 6 10 ITK-1
3aMyCH AJI Pa3IMYHBIX THIIOB
dboTopepaKTUBHBIX KPUCTAIIIIOB
7 DHeprooOMeH U YCUJICHHE TIPH 2 4 6 12 ITK-1
B3aMMO/JICHCTBUU BOJIH HA
dboTtopepakTUBHBIX TOJIOTPAMMAX
Hroro 3a cemectp| 18 26 64 108
Uroro| 18 26 64 108

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. [0 JIEKIHIM) IPUBEICHO B Tabmuiie 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JCKIHSIM)

TpynoemkocTs
HasBanust paznenos (Tem) Coneprxkanue pas3iesion (Tem) dopMupyemsbie
JUCTIUTUTAHBI JTUCIIMIUTAHBI (B T.4. TIO JICKITUSIM) (AeKIHOHHEIE KOMIICTCHITHH
3aHATHUSA), U
1 cemecTp
1 Peructpupyromue cpenast  |OcHOBBI (HOTOPEPPAKTUBHOTO 2 IK-1
JUTsI ToNTorpaduiecKon a¢dexra. 30HHAS MOJIENb
3arucu doropedpakTUBHOTO KpUCTAILIA
Hroro 2
2 Ilepepacmipesnenenue Huddysus u aperid >meKTpOHOB BO 4 ITK-1
3apsoB B BHEIIHEM ITOCTOSIHHOM TI10JI€.
AIIEKTPOONITUIECKIX dopmupoBaHue Mot
KpHUCTaJlIax MPOCTPAHCTBEHHOTO 3apsijia.
Hacpienue nosst npocTpaHCTBEHHOTO
3apsaa
Htoro 4
3 Cucrema ypaBHEHUH, YpaBHeHue 11 most 2 IK-1
ONUCHIBAIOIIUX MPOIECC MIPOCTPAHCTBEHHOTO 3apsiia B
3aIMCH TOJIOTPAMMEBI NpHUOIMKEHUH MaJIOTO KOHTpacTa
uHTEP()EPEHIIMOHHON KapTHHBI
Hroro 2
4 Craunonapusle ycnosust | [Anddy3nonnsiii u npeidonsiit 4 IIK-1
rojorpadguueckoi 3aucu | MeXaHU3M 3aIllMCH BO BHEITHEM
MOCTOSIHHOM TI0JI€.
DOTOBOIBTANYECKUN MEXAHU3M
3amucu. AMIUTUTYIa TOJIOTPAMMBI TIPU
CTAIIIOHAPHBIX MEXaHU3MaX 3aHCH
Hroro 4
5 HecraunonapHsie berymas naTepdepeHIMOHHAs KapTHHA 2 [K-1
YCIIOBUS TON0rpaUuecKoil |Uiau mepeMeHHOe AIEKTPUIECKOE ToJIe,
3anucu MPUIIOKEHHOE K KPUCTaJLIYy.
AMIUIUTY/]a TOJIOTPaMMBbl IPU
HECTAIlMOHAPHBIX MEXaHU3MaX 3alHCH.
["onorpaduyeckast 3anuch Mpu
CHUHYCOU/IAJIbHOM U 3HAKOMEPEMEHHOM
1oJie, IPUI0KEHHOM K KPUCTAILTY.
Htoro 2
6 CpaBHeHue MexaHn3MoB |CpaBHEHUE MEXAHU3MOB 2 IK-1
rojorpaduueckoit 3anucu  |rojorpaduueckoi 3amucH s
JUTSL pA3JTUYHBIX THUIIOB Pa3IUYHBIX TUTIOB OTOpedPaKTUBHBIX
doropedpakTHBHBIX KPUCTAILJIOB
KpHUCTaJIIIOB HToro 2
4
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7 DueproodmeH u ycuienue |CaMoaudpakiysi CBETOBBIX BOJIH Ha 2 IK-1
IpY B3aUMOJICHCTBHAN BOJH |(POTOpEPpaKTUBHBIX FOJIOrpaMMax.
Ha (poTopedpaKkTUBHBIX YpaBHEHMSI CBSI3aHHBIX BOJIH.
rojorpaMmax Camonudpakuus CBETOBBIX BOJH Ha
doropedpakTUBHOH pemieTKe Ipu
YHCTO HEJIOKAJIbHOM OTKIIMKE.
[Ipubnuxenue HeucTouaeMon
HaKayKU.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHue npakTH4ecKuX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.3.
Tabmuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmenoBanue npaktudeckux | Tpynoemxocts, | @opmupyemsie
JUCLIUTIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUH
1 cemecTp
1 Peructpupyromue cpensl 1uig | 30HHAs MOJENb 4 ITK-1
rosiorpagpuuecKoi 3amucu ¢doropedpakKTUBHOTO KpUCTAILIA
Hroro 4
2 Ilepepacnipenenenue 3apsaoB | PopMUpOBaHUE MO 4 [TK-1
B DJIEKTPOONITUYECKUX IIPOCTPAHCTBEHHOI'O 3apsia.
KpHCcTaIax Hacslenune nons
IIPOCTPAHCTBEHHOI'O 3apsia.
Hroro 4
3 Cucrtema ypaBHEHUH, VYpaBHeHue 11t mosst 4 IK-1
ONMCHIBAIOILIUX MTPOLIECC 3alIUCHU |[TPOCTPAHCTBEHHOTO 3apsiia B
roJIOTpaMMBbl NpUOJIMKEHUN MaJIoTO KOHTpacTa
UHTEPPEPEHITMOHHON KapTHHBI
HTtoro 4
4 CranyoHapHbIE YCIOBHS AMIIIUTYa roJIorpaMMBl IIPU 4 IK-1
rosiorpagpuuecKoi 3amucu CTAaLlMOHAPHBIX MEXaHU3Max
3aluch
Hroro 4
5 HecraunoHapHbi€ yCI0BUS [TepemenHOE BEKTpHUECKOE 4 [TK-1
rojorpau4eckoil 3anucu 110JI€, IPUIIOKEHHOE K KPUCTAILTY
Hroro 4
6 CpaBHEHHE MEXaHU3MOB Huddy3nonnsiii u apeiidonbii 2 ITK-1
rojorpauuecKoi 3amucy JUIsi | MEXaHU3M 3alCH TUHAMUYECKIX
pa3IMYHbIX THUIIOB roJorpamMm
0TOpe(paKTUBHBIX
I?pncfanq.ﬁns Hroro 2
7 DHeprooOMEH U yCUJICHUE YpaBHEeHUsI CBA3aHHBIX BOJH 4 IIK-1
IIpY B3aUMOJECHCTBUU BOJIH Ha
dboTopedpakKTUBHBIX Utoro 4
rojorpamMmmax
Hroro 3a cemectp 26
Hroro 26

CornacoeaHa Ha noptane N2 80787




5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabaua 5.6. — Buabl camocTosTenbHON paboThl, TPYAI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunsl
HasBanus pasnenos . | Tpynoemkocts, | DopMupyembie
(TeM) AMCIHIHHb CaMOCTOSITENIbHOM 4 KOMIICTCHITHH DopMbl KOHTPOJIA
paboTsl
1 cemecTp
1 Peructpupyromue Brimonnenue 4 IK-1 NunuBunyansHoE
cpeabl AJis WHIUBU]TyaJIbHOTO 3a/1aHue
rojorpadguueckoi 3a/1aHus
3aImucH Brimonnenue 4 IIK-1 [IpakTrueckoe
MPAKTUYECKOTO 3aJjaHue
3a/laHus
[Toxroroska k 4 [IK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 12
2 Ilepepacnipenenenue |BroinosHenue 4 [K-1 NunuBuayansHoe
3aps/oB B WHAUBUYyaIbHOTO 3aJjaHue
AIIEKTPOONTUYECKUX 3a/1aHus
KpucTajliax Bremonnenue 4 IIK-1 IIpakTrueckoe
MPaKTUYECKOTrO 3a/laHue
3a/1aHUS
IToaroroBka k 4 [IK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
3 Cucrema ypaBHeHuUH, |Boinonnenue 4 IK-1 HNunuBunyansHoe
ONMCHIBAIOLIUX WHJUBU]TyaIbHOTO 3a/laHue
MpOILIECC 3aMUCH 3a/1aHUS
roJI0rpaMMal Bremonnenue 4 IIK-1 [IpakTrueckoe
MIPaKTUYECKOTro 3a/1aHue
3a/1aHUs
ITonaroroBka K 4 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
4 CrauuoHapHbIe Brinonuenue 4 [IK-1 NupuBunyansHoOE
YCIIOBHS WHIUBU]TyaIbHOTO 3a/1aHNe
rojorpaduueckoi 3a/1aHus
3anucu Brinonnenue 2 [K-1 [IpakTrueckoe
MPAKTUYECKOTO 3aJjaHue
3a/1aHus
[Toxroroska x 4 [IK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 10
6

CornacoeaHa Ha noptane N2 80787



5 HecraunonapHsie Brinonnenue 2 TIK-1 NuauBunyansHoe
YCIIOBHS WHIUBUTyaIbHOTO 3aJIJaHue
rojorpaduaeckoi 3a/1aHus
3arucu Brinonnenune 2 IK-1 [IpakTHueckoe
MPaKTUYECKOTO 3aJjaHUe
3aJaHUS
[Togroroska k 2 IIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 CpaBHEHHUE Brimonnenune 2 TIK-1 NunuBuayansHOE
MEXaHH3MOB WHIUBUTyaTbHOTO 3aJaHUe
royiorpaduaeckoit 3aJIaHUS
3alMCH LI pasiniHbIX | BpinojHEeHHE 2 IIK-1 IIpaxTHueckoe
THUIIOB MPAKTUIECKOTr0 3aJlaHue
dboTopedpakTUBHBIX 3a1aHus
KpPHCTaJIOB [MoaroroBka K 2 IK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
7 DHeprooOMeH 1 Brinonnenue 2 TIK-1 NunuBunyansHoE
YCUJIEHUE TIPU WHUBU]TyaIbHOTO 3aJlaHue
B3aMMO/ICHCTBUY BOJIH |3aJaHUs
Ha (poTOpePaKTUBHBIX | BpimoHEHHE 2 IK-1 IIpaxkTHueckoe
rojiorpammax IIPAKTUYECKOI'0 3a7aHue
3aJJaHUs
ITonroroBka K 2 TIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Uroro 3a cemectp 64
ITonroroBka u caaua 36 DK3aMeH
JK3aMeHa
Htoro 100

5.7. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
dopmMmupyembie Bunsl yueOHoM aesTenbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH. |[Ipak. 3aH.|Cam. pad.
[1K-1 + + + NuauBunyansHoe 3aganue, [Ipaktuueckoe
3aganue, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bambHbIE OLIEHKH
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N . MakcumManbHbIN
MaxkcuManbHbIN MaxkcuManbHbBIN
0aJut 3a mepuo.y Bcero 3a
DopMBbl KOHTPOJIS 6amn Ha 1-yto KT ¢ | Oam 3a nepuoj
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
NunuBuayansHoOE 3a1aHue 10 10 10 30
[TpakTnueckoe 3a1aHue 10 10 10 30
TectupoBanue 3 3 4 10
OK3aMeH 30
Hroro makcumym 3a 23 23 24 100
nepuo.
Hapacratomum ntorom 23 46 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

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

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB 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 TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)
7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa
1. Kucenes, I'. JI. KBanToBast u ontuueckas snekrponuka / I'. JI. KuceneB. — 6-e usn., crep. —
Canxkrt-IletepOypr : Jlanp, 2023. — 316 c. [DnexkTpoHHBINH pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/353702.
2. byrukos, E. 1. OnTuka : yueonoe nocooue / E. 1. bytukoB. — 3-e u3na., non. — CaHKT-
[Tetepbypr : Jlaaw, 2022. — 608 c. [DaexkTpoHHBIN pecypc]: — Pexum pgoctymna:

https://e.lanbook.com/book/210761.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. B3aumoneiicTBHEe CBETOBBIX BOJIH Ha OTPa)XaTeJIbHBIX TOJOTpaHUUYECKUX pelIeTKax B
KyOonueckux (ortopedpakTuBHbIX KpucTauiax: coopuuk crareii / E. FO. Arees [u ap.]. T: TYCVYP, 2007.
— 99 c. (mHanmuue B 6uomoreke TYCVYP - 82 3k3.).
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2. JlutBunoB P.B. ®oropedpakTuBHBIE TOJOTPaMMBbI B HEIICHTPOCHMMETPUIHBIX KpUCTALIax. T.:
13-BO TOMcKoro yauBepcureta, 2007. — 496 c. (nanuune B oubanorexe TYCVYP - 49 5k3.).

3. Teiiko II. I1. B3aumoneiicTBrE ONTHYECKOTO U3IYUCHHS C BEIIECTBOM: yueOHoe mocooue. T:
TYCVYP, 2007. — 151 ¢ (maymuune B 6udmoteke TYCVYP - 88 2k3.).

4. AxrtyanpHble TPOOJIEMbI HAYKH U UHIYCTpUH POTOHUKHU U onTonHpopMaTuku: COOPHUK cTaTeit
/ B. M. lllangapos, C. M. lllannapos, B. B. lllenenesuu - 2013. 275 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3012.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. ,Z[I/IHaMI/I‘IeCKaH ronorpa(bm{: MGTOI[I/I‘IGCKI/IG YKazaHusd K IMPAKTUYCCKHUM 3aHATUAM U 110
caMOCTOsATeNbHON paboTe mist cryneHTtoB HampasieHus 11.04.04 (210100.68) «DnexTpoHuka u
HaHodekTpoHukay / C. C. lImakos, C. M. lllangapos - 2015. 40 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/5947.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

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

[Ipu u3yuyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT pocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnevyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U POrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOM U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yUeOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYuebnas nabopartopusi: yueOHass ayIuTOpHs IJIs1 IPOBEACHHS 3aHATHNA MPAKTHUYECKOTO THIIA,
yueOHasi ayauTOpHs JJIs MPOBEACHUS 3aHATHH J1a0OpaTOPHOTO THUIA, MOMEIICHHUE ST KypCOBOTO
MPOEKTUPOBAaHUS (BBINOJHEHHUSI KYPCOBBIX paboT), MOMEIIEHUE JJIsi MPOBEJACHUS TPYNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanuii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Ornrcanne UMEIOIIETOCs 000PY T0BaAHMS:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

CornacoeaHa Ha noptane N2 80787 9


https://edu.tusur.ru/publications/3012
https://edu.tusur.ru/publications/5947
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Peructpupyromue cpenst g |I1K-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
roJiorpagpuuecKoii 3arucH 3a/1aHUE BAapUAHTOB WHIUBUTyATHbHBIX
3a1aHUI
[IpakTHueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Iepeyenp sK3aMeHaMOHHBIX
BOIIPOCOB
2 Ilepepacnpenenenue 3apsaaoB |I1K-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
B 3JIEKTPOONTUYECKHUX 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
KpHUCTaJuIax 3a1aHUI
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a1aHUE
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
3 CucreMa ypaBHEHUH, IK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
OIMCBIBAIOLIUX MPOLECC 3aIUCU 3a1aHUe BAPUAHTOB UHIMBUIAYIbHBIX
TOJIOTPAMMBI 3aJaHUI
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a/1aHHe
TectupoBanue [IpumepHbIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH IIepeuyeHs sK3aMeHAMOHHBIX
BOIIPOCOB
4 CranuoHapHbIE yCIOBUS IIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
rojorpaguueckoi 3arnucu 3a/1aHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
IIpakTryeckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
5 HecrauroHapHbI€ yCI0BHUS IIK-1 NunuBunyansHoe |IIpuMepHslii nepedyeHb
rojorpauueckoil 3anucu 3a/1aHNe BApUAHTOB MHIUBUTyaIbHBIX
3aJlaHUN
IIpakTHueckoe TeMbl NpakKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX

BOITPOCOB
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6 CpaBHEHUE MEXaHU3MOB [K-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
roJiorpaguuecKon 3arucH Jyis 3a/laHue BAapUAHTOB WHIUBUTyATHbHBIX
pa3IMYHbIX TUIIOB 3a/laHui
oropepakTHBHBIX [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
KpPHUCTAJIJIOB 3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 DHeprooOMEH U yCUJICHUE IIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
IIPY B3aMMOJICHCTBUH BOJIH Ha 3a/laHue BAPUAHTOB MHIUBUIyaJIbHBIX
dboTopedpakTUBHBIX 3aIaHUI
rojgorpamMmax IIpakTrnueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 1O

JTHUCITUTUTNHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0rrue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMATHYECKOe
CYMMBI 0aJIoB OCYILECTBIISIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEeMaTHYECKOe
CYMMBbI 0aJIOB 3HAHUA MPUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabaua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

| Onenka | ®opMmyaupoBKa TpeOOBaHUI K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. K ueMy npuBoAMT JOKaJbHAsi KOMIIOHEHTA GOTOpEePPaKTUBHOTO OTKINKA?
1) K nu3mMeHeHn0 THTEHCUBHOCTH CUTHAJIbHOW BOJIHBI MPHU B3aUMOJEHUCTBUM C ONMIOPHON Ha
roJIOrpaMMe
2) K ycunienuto ¢1ab0ro CUrHaiabHOIO My4YKa [0 MHTEHCUBHOCTH
3) K usmenenuto (a3pl CUTHATIBLHON BOJIHBI IPY B3aUMOJEHCTBUH C OTIOPHON Ha rojiorpamme
4) K ycuieHuo onopHoro mny4ka o MHTEeHCUBHOCTH

2. Yro Takoe nMHaAMHUYECKas rojorpadus?
1) meTon peructpanuu 1 00padOTKH HHTEPPEPEHITMOHHBIX MOJIOC 3JIEKTPOHHBIM YCTPONCTBOM
2) rosorpadus, B KOTOPOW paccMaTpuBaIOTCAd NpeoOpa3oBaHHUs KOTEPEHTHBIX BOJIH,
MIPOUCXOMSAIINE B CAMOM ITPOLIECCE MX 3aIlUCH
3) ronorpadusi, B KOTOPO# MpoIecC 3aMiCH TPUBOJUT K BOSHUKHOBEHHUIO B PETUCTPUPYIOIIEH
cpelie CKPBITOro U300pakeHusl, HE BIUSIOLIEr0 Ha 3alHChIBAIOIINE TYYKU
4) MeTo/1 perucTpaluy JMHAMHYECKUX 0OHEKTOB

3. K ueMy npuBoAUT HeJOKaJIbHAs KOMIIOHEHTa POoTOpeppakTHBHOTO OTKINKA?
1) K nu3mMeHeHn0 HHTEHCUBHOCTH CUTHAJIbHOW BOJIHBI MPHU B3aUMOJEHUCTBUM C ONIOPHON Ha
roJIOrpaMMe
2) K u3menenuro (a3pl ONOPHON BOJIHBI PU B3aUMOJAECHCTBUU C OTIOPHOM Ha rojiorpaMme
3) K usmenenuto (as3pl CUTHAIBLHON BOJIHBI IPU B3aUMOJEHCTBHH C OTIOPHON Ha rojiorpamme
4) K ycuieHuo onopHoro mny4ka o MHTEeHCUBHOCTH

4. B uem 3axmrogaetcst hotopedpakTuBHBIN 3P heKT?
1) B u3MeHeHun ynpyrux KOHCTAHT ONTUYECKON CpeJibl Mo IEHCTBUEM CBETA
2) B uzmenenun ko3¢ uireHTa MoraoneHus ONTUYECKON Cpeanl MO IeHCTBUEM CaMOro
cBeTa
3) B u3meHeHnu mokaszaTess IpeJOMIICHUSI CBETa ONTUYECKON Cpelbl MO AEHCTBUEM CaMOTO
cBeTa
4) B usmeHeHnun (pazoBOro CIBHUra CBETOBOW BOJHBI MPU MPOXOKJECHUHM CBETa Uepe3
ONTHYECKYIO Cpery

5. Kakoe B3auMoieiCTBHE HA3BIBAIOT MOy THBIMU?
1) B3aumopelicTBiEe ABYX CBETOBBIX BOJIH Ha rojorpamme, cOpMHUpPOBAHHON 3TUMH Ke
CBETOBBIMHU BOJTHAMU
2) B3aumogelicTBue ABYX CBETOBBIX BOJIH Ha rojorpamme, cOpMHUpPOBAHHON 3TUMH Ke
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CBETOBBIMU BOJIHAMHU 3HAKH MPOEKIMH BOJHOBBIX BEKTOPOB, KOTOPHIX MPOTUBOMOIOKHBI
3) B3auMoaeicTBHE ABYX CBETOBBIX BOJH Ha roJjiorpamMme, chOpMUPOBAHHON ITHUMHU KE
CBETOBBIMU BOJIHAMHU 3HAKH MPOEKIMH BOJHOBBIX BEKTOPOB, KOTOPHIX OJIMHAKOBBI
4) B3aumoieicTBHE JIBYX CBETOBBIX BOJIH Ha rojIorpaMMe, CQOPMHUPOBAHHON TOJIBKO TIOCKUMU
CBETOBBIMU BOJIHAMU

6. Kakoe B3anMo1€iCTBHE Ha3bIBAETCSA BCTPEUHBIM?
1) B3aumoaeicTBUE ABYX CBETOBBIX BOJH Ha ToJiorpaMMme, cHOPMUPOBAHHON ITHUMHU KE
CBETOBBIMU BOJIHAMHU 3HAKH MPOEKIMH BOJHOBBIX BEKTOPOB, KOTOPHIX OJIMHAKOBBI
2) BzaumoseiicTBHE ABYX CBETOBBIX BOJH Ha Tojorpamme, chopMUPOBAHHOM TOJIBKO IIOCKHUMH
CBETOBBIMU BOJIHAMU
3) B3auMojaelcTBHE ABYX CBETOBBIX BOJH Ha roJiorpamMme, chOpMUPOBAHHON ITHUMHU KE
CBETOBBIMU BOJIHAMU
4) BzaumopeiicTBHEe IBYX CBETOBBIX BOJIH Ha rojorpamme, cOpMHUPOBAHHOW ATHUMH KE
CBETOBBIMU BOJIHAMHU 3HAKH MPOEKIMH BOJHOBBIX BEKTOPOB, KOTOPHIX TPOTUBOMOIOKHBI

7. B dem 3akiroqaeTcs siBJICHUE cCaMOAU(PPAKITUN TTyIKOB?
1) B u3MeHeHuu TOIBKO aMIUTUTY T B3aUMOEHCTBYIONIUX HA TOJIOrPaMMe CBETOBBIX BOJH
2) B u3menenuu aMIuMtya 1 (a3 B3auMoJICHCTBYIOIINUX Ha FOJIOTPaMMe CBETOBBIX BOJIH
3) B usmeHeHun TopKO ha3z B3auMOJICHCTBYIONIMX HA TOJIOTPAMME CBETOBBIX BOJH
4) B u3MeHeHUH UHTEHCUBHOCTH CBETOBOTO IMyYKa, MIPOILIE/IIET0 Yepe3 ONTHUYECKU aKTUBHYIO
cpeny

8. UTo xapakTepu3yeT SKCIMOHEHITUATBHBIN KO3 IUIIUESHT IBYXITyYKoBOT0O ycuineHuss OPK?
1) XapakrepusyeT ONTHYECKUN KPUCTaILT
2) XapakTepu3yeT nepekauxy (asbl U3 ONOPHOTO MydKa B CUTHAIBHBIN
3) XapaktepusyeT JOKaIbHYI0 KOMIIOHEHTY (oTOpedpaKTUBHOTO OTKIIUKA
4) XapakrepusyeT ycuiieHHe c1aboro CUTHAJIbHOTO My4Ka 10 HHTEHCUBHOCTH

9. Korna Oynet mporcxoauTh Nepekadka (ha3bl U3 OJTHON BOJHBI B IPYTYIO?
1) Korga ronorpamma cuHgaszHa win npotuBodazHa ¢ UHTepHEepeHIIMOHHON KapTHHHOM
2) Korna BenuurHa CIBUTa roJIorpaMMbl OTHOCUTENIBHO UHTEP()EPEHIMOHHON KapTUHBI paBHA
YETBEPTU NEPUOAY TOIOIPAMMBI
3) Korna BenuuuHa cBUra rojiorpaMMbl OTHOCUTENIbHO UHTEP(HEPEHIIMOHHONW KapTHUHBI paBHA
+1/2
4) Korpa BeanunMHa CABUTA TOJIOTPAMMbl OTHOCUTENBHO UHTEP()EPEHIMOHHON KapTUHBI paBHA
MEPUOY TOJI0TrPaMMBbI

10. IIpu kakoM yCJIOBUHM MPOUCXOJUT MEPEKAUKA YHEPTUU U3 OJTHOM BOJIHBI B IPYTYIO?

1) Korna BennuunHa ciBUra rojiorpaMMbl OTHOCUTENIbHO UHTEP(HEPEHIIMOHHONW KapTHUHBI paBHA
MEPUOAY TOJI0TrPaMMBbI

2) Korpa BenmnumHa cBUTa TOJI0OTPAMMbI OTHOCUTEILHO HHTEPPEPEHITMOHHOM KapTHHBI paBHA 0
WIH TT

3) Korna BenuuuHa cBUra rojiorpaMMbl OTHOCUTENIbHO UHTEP(HEPEHIIMOHHONW KapTHUHBI paBHA
YETBEPTU NEPUOAY TOJOrPAMMBI

4) Korpa BeanuuMHa CABUTA TOJIOTPAMMbl OTHOCUTENBHO UHTEP()EPEHLIMOHHON KapTUHBI paBHA
+1/2

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Kakue tuns! ronorpamm Bbl 3HaeTe, 1 4eM OHM OTJIMYAIOTCS APYT OT Apyra?

. Hapucyiite snepretuueckyro auarpamMmy ¢GporopedpakTHBHOIO KPUCTAILIA JUIsl OJHOYPOBHEBOM
MOJIETIM 30HHOTO TepepaclpeacieHus 3apsiia.

. Kak peanuzyercs cxema Jlenucroka?

. KakoBbI 0CHOBHBIE CBOHCTBA 0OBEMHBIX TOJ0rpamMm?

. B yem 3aximouaercst poropedpakTuBHBINA AP PEKT?

. st kaKoi ey K KpUCTauLly IPUKIIAbIBAETCS BHEIIHEE TOCTOSHHOE JIEKTPUUYECKOE 110J1e?

. OT 4ero 3aBUCHUT CKOPOCTh (HOPMUPOBAHUS TOJOTPAMMBI B (POTOPEPPAKTUBHOM KpHUCTAILIE
(®PK)?

. Haiite onpenenenue IuPppakiuOHHON F3PPEKTUBHOCTH T'OJIOIPaMMBI.
9. UYro Takoe nunTepdepeHIoHHast KapTuHa? YTo OrpaHUYMBAET €€ pa3Mephl?

10. Yro Takoe «CENEKTUBHOCTH rOJIOrpaMMbD»?

~N NN kW N —
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9.1.3. IIpuMepHbIii MepeyeHb BAPMAHTOB MHAMBHIYAJbHBIX 3aaHUI

CaetoBble BoaHBL. [Iporecc 3anucu ¥ CYUTHIBAHUS TOJIOTPAMMBI.

Jlazep ¥ OCHOBHBIC XapaKTEPUCTUKH JIA3CPHOTO U3ITYUCHUSI.

BcrnoMoratenibHbIe ONTHYECKUE 3JIEMEHTBI TOJIOTpapUUECKOM YCTaHOBKH.

Hudpakuonnas 3¢heKTHBHOCTh 00BEMHOM (ha30BOM TOJIOTPAMMBI.

Oco0eHHOCTH pacpOCTPAaHEHHS CBETOBBIX BOJIH B KpUCTAIIaX.

[TepepacnipeneneHue 3apsa0B B KPUCTAILIE.

Juddy3roHHBII MEXaHU3M U IpelihOBBI MEXaHU3M 3aIMCH BO BHEIIIHEM IIOCTOSTHHOM TI0JIE.
[onorpaduyeckas 3anuch NPH CUHYCOMIATLHOM M 3HAKOMEPEMEHHOM I10JI€, MPUIIOKEHHOM K
KPHUCTAJLTY.

DHeprooOMeH U yCUIICHHE TIPU B3aUMOJICICTBIH BOJH B KpHUCTAJIIIE.

XN B LD =

e

9.1.4. TeMbl NpaKTHYECKHUX 3aJAHUH

1. OcHoBoI poTopedpakTuBHOTO YPdekTa. 30HHAT MOIENb (HOTOPeHPAKTHBHOTO KPUCTAILIA
YpaBHeHUE IJIs TMOJISI MPOCTPAHCTBEHHOTO 3apsaa B MPHUOJMKEHHH Malloro KOHTpacTa
UHTEPPEPEHIIMOHHON KapTHHBI
Juddy3noHHbIi 1 ApeiiOBbIif MEXaHU3M 3aIFCH BO BHEIITHEM TIOCTOSIHHOM TIOJIE.
@DOTOBOIBTANYECKUN MEXAHU3M 3aAIUCH.
AMIUTATY /1A TOJIOTPaMMBI TIPY CTALIMOHAPHBIX MEXaHU3MaX 3alUCH
berymas naTepdepeHoHHas KapTHHA WA IEPEMEHHOE JIEKTPUIECKOE IT0JIe, MPHII0KEHHOE K
KpUCTAJLITY.
AMITIUTY/1a TOJIOTPaMMbl ITPU HECTAL[MOHAPHBIX MEXaHU3MaX 3aIHCH.
['onorpaguueckas 3anuch NpU CUHYCOUJAIbHOM U 3HAKOMEPEMEHHOM I10JI€, IPUIOKEHHOM K
KpUCTAJLITY.

9. Camonu¢pakius CBETOBBIX BOJH Ha ()OTOPEPPAKTUBHBIX TOJIOTPaMMaXx.
10. YpaBHEHHS CBS3aHHBIX BOJIH.
11. Camonudpakuusi CBETOBBIX BOJIH Ha (pOoTOpe(paKTUBHON PELIETKE MPU YUCTO HEJIOKAIBHOM

OTKJIHKE.

12. IIpubnmxeHrne HEUCTOAEMON HaKauKH.

N

SNk w

Sl

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraliiei caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoiiecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIJIaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI ISl Ty4IIETO OCBOSHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailte YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMI HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3IUYHBIM aCHEKTaM
y4eOHOW AMCHIUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO TMOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepua, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHThl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJUTHCA JOMOIHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
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KypHaJIe Mo TUCIUIUINHE.

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

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
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MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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