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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. YcBoenue cryneHTaMu (GU3NYECKUX OCHOB (DYHKIIMOHUPOBAHUS, (DyHIaMEHTAIBHBIX IPEICIOB
Y OTpaHUYEHHH yCTPONCTB BOJHOBOJHON (POTOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHue SICHOW (HU3UUYECKOW KaApPTUHBI PACTIPOCTPAHECHUS ONMTHYECKOTO W3JIyYCHUS B
IJIAaHAPHBIX CBETOBOAX.

2. CpaBHUTENbHBIN aHAIU3 METOJO0B MOIYISLMUHU H3Ty4EHUs, OTPAaHUYEHUs HaKJIaJblBacMble
STUMH METOJAMH Ha ONTUKO—3JIEKTPOHHBIE YCTPOICTBA U yCTPOMCTBA BOTHOBOAHON (DOTOHUKH.

3. O3HakOMJICHHE C YPOBHEM COBPEMEHHOTO Pa3BUTHS BOJHOBOJIHON W MHTETPAIbHON (DOTOHUKH,
TEHJCHLIUSIMHU €€ JalbHEHIIIeT0 Pa3BUTHS.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

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

Monaynb quctuiuine: Moayias npohecCHoHaIbHON MOATOTOBKY (major).

HNunexce nuctumaunel: b1.B.01./1B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
MIOCTPOCHHIO
MaTEMAaTHYCCKUX
MojieIell 0ObEKTOB
UCCJIEIOBaHUsI U BHIOOPY
YHCIICHHOTO METOJIa X
MO/JICIIUPOBAHMS,
pa3paboTKe HOBOTO WJIH
BBIOOp TOTOBOTO
AJIropurMa pCIcHuA
3a1a4n

[1K-1.1. 3naer yncieHHbIC
METObI MOACIUPOBAHUS
pruOOPOB KBAHTOBOM
AIIEKTPOHUKHU U POTOHUKHU

3HaeT 6a30Bbl€ 3aKOHOMEPHOCTH U
COOTHOLICHH, OITMCHIBAIOIIINEC
pacnpoCTpaHEHUE U B3aUMOJICHCTBUE
SJICKTPOMArdHMTHBIX BOJIH B PA3JIMYHBIX
YCJIOBUAX, B TOM YUCJIC B OCHOBHBIX
AIIEMEHTAX BOJHOBOJHON (POTOHUKH.

[IK-1.2. YMeeT onpenenars
napaMmeTpbl
pazpabaThIBAEMOTO
ONTHUKOIIEKTPOHHOTO
npubdopa

YmeeT noadupaTh cpeAcTBa MPOBeICHUS
M3MEPEHUI, KOHTPOJISI U TUATHOCTHKH C
y4€TOM 0COOEHHOCTEN UCCIEyeMOro y3ia u
BO3MOXKHBIX TUANIa30HOB U3MEHEHUS
apaMeTpoB.

IIK-1.3. Bnaneer HaBBIKaMU
MPOEKTUPOBAHUS IPUOOPOB
KBaHTOBOM JIEKTPOHUKU U
dboToHUKH

BrnaneeT crmocoOHOCTBIO UCTIONB30BATh
0a30BbIe 3aKOHOMEPHOCTH ¥ COOTHOIICHUS,
OIKCHIBAIOIIUE PACTIPOCTPAHEHHUE U
B3aUMO/ICHCTBHE DJICKTPOMArHUTHBIX BOJIH B
Pa3INYHBIX YCIOBHUSX, & TAKKE
MaTeMAaTUYECKUH anmnapar (OTOHUKH IS
aHaJM3a, OMMCAHUS U IPOCKTUPOBAHUS
npuOOPOB U YCTPOKMCTB BOJTHOBOIHOM
(hOTOHUKH.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
> Becero  |Cemectpsl
Bunbl yueOHOIM nesTeNbHOCTH
4acoB 1 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 44 44
IIpaxTHueckue 3aHATUSA 36 36
JlabopatopHbie 3aHATHS 8 8
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 100 100
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresieM, BCero
BrinosiHeHHE TPAKTUYECKOTO 3aJaHUs 48 48
[ToaroroBka K TECTUPOBAHUIO 20 20
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 32 32
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpya0eMKoOCTh (B 4acax) 180 180
Oo0mas TpyaroeMkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Bcero yacos
ITpak. | JIa6. | Cam. dopmupyembie
HazBanus pasnesnoB (TeM) TUCITUTIIUHBI (6e3
3aH., 4 | pad. |pad., u KOMITETCHITH
AK3aMeHa)
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1 cemecTp

1 OCcHOBHBIE COOTHOIIIEHUS VI OIMMCAHUSI 12 - 17 29 [1K-1
IUIOCKUX BOJIH
2 IInanapHbIE ONTHYECKHE BOJTHOBOABI U 12 8 49 69 ITK-1
ONTUYECKUE BOJIOKHA
3 Marepuaisl 1 METO 161 (POPMHUPOBAHHUS 10 - 17 27 ITK-1
BOJIHOBO/IHO-OIITUYECKHUX JIEMEHTOB
4 [TaccuBHBIE U YIIPABIISIIOLIAE BOJIHOBOIHBIE 2 - 17 19 [IK-1
3JIEMEHTBHI; TPHUOOPBI BOIIHOBOAHOM
(hOoTOHHKH

Hroro 3a cemectp| 36 8 100 144

Utoro| 36 8 100 144

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprxkanne pa3ienoB (TeM) TUCIUTUTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TadymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBI (B T.4. IO JEKIHUSIM)

HasBanus paznenos (Tem) Conepkatme paszenos (tem) | Tpyroemxocts dopmupyemble
A ——— JTUCHUIUINHBI (B T.4. 1O (JIeKITMOHHBIE KOMIIETCHIIHH
JIEKLUSM) 3aHATHUSA), U
1 cemecTp
1 OcHOBHBIE COOTHOLIEHUS IS Pacuer xapakTepuCTHUK IIOJIA U - IK-1
ONMUCaHUs MJIOCKUX BOJIH MOJISIPU3ALUU TIOCKUX
CBETOBBIX BOJIH
Hroro -
2 [InanapHble ONTUYECKUE Pacuet nmapamerposB u - [K-1
BOJIHOBO/IbI M OITHYECKHE BOJIOKHA | AUCIIEPCHOHHBIX
XapaKTePUCTHK TUIaHAPHBIX
ONTUYECKUX BOJIHOBOJOB U
ONTUYECKUX BOJIOKOH
Hroro -
3 Matepuaisl 1 METOABI Pacuer KOHCTPYKTUBHBIX U - [IK-1
¢dbopMHpOBaHUsT BOTHOBOIHO- TEXHOJIOIMYECKHUX MapaMeTpOB
ONTUYECKUX JIEMEHTOB BOJIHOBOJIHBIX JIEMEHTOB
Hroro -
4 ITaccuBHBIE U YNIPABISAIONINE Pacuer xapakrepuctuk - [IK-1
BOJIHOBOJIHBIE JIEMEHTHI; MPUOOPHI | MOAYJIATOPOB CBETA HA OCHOBE
BOJIHOBOJIHOM (POTOHUKH ONTUYECKUX BOJIHOBOJOB
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Ta6ymma 5.3. — HaumeHoBaHuEe MPaKTHYECKUX 3aHATUHH (CEMHUHAPOB)
Haspanwus paznenos (Tem) HaumenoBanue npaktuueckux | Tpynoemkocts, | dopmupyembie
JUCIHUILTAHBI 3aHATUIN (CEeMUHAPOB) q KOMIIETEHIINH
1 cemecTp
4
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1 OcHOBHBIE COOTHOLLIEHUS IS Pacuet xapakTepucTHK 1OJIS U 12 IK-1
ONMCAHHUS IJIOCKUX BOJIH MOJIAPU3ALUU TUIOCKUX
CBETOBBIX BOJIH
Hroro 12
2 [InanapHbIE ONTHYECKHE Pacuer napameTpoB u 12 I1K-1
BOJIHOBOJIbI M ONITUYECKHUE BOJIOKHA | JUCIIEPCUOHHBIX
XapaKTePUCTHK MJIaHAPHBIX
ONTUYECKUX BOJIHOBOOB
Hroro 12
3 Marepuaibl 1 METOBI PacdeT KOHCTPpYKTHUBHBIX U 10 ITK-1
(GbopMHpPOBaHUS BOJTHOBOAHO- TEXHOJIOTUYECKUX NTapaMeTpOB
ONTUYECKUX JIEMEHTOB BOJIHOBOJIHBIX 3JIEMEHTOB
Hroro 10
4 IlaccuBHbIE U YIPABIISAIOLINE Pacuer xapakrepuctux 2 IIK-1
BOJIHOBO/IHBIE 3JIEMEHTHI; IPUOOPHI | MOAYJISITOPOB CBETA HA OCHOBE
BOJIHOBOJHOH (POTOHUKHU IJTAHAPHBIX ONTUYECKUX
BOJIHOBOJIOB
Hroro 2
Hroro 3a cemectp 36
Hroro 36
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT
HasBanus paznenos (tem)| HaumenoBanue nabopaTopHbIX dopmupyemble
JUCLUIIMHBI pabor Tpynoemrocte, KOMIIETEHIIUH
1 cemecTp
2 IInanapHsbIe HccnenoBanue miaHapHbIX 4 IIK-1
ONTUYECKNE BOJIHOBO/IBI U | ONTHYECKUX BOJTHOBOJOB
ONTHUYECKNE BOJIOKHA MopenupoBaHue napaMeTpoB 4 IK-1
T'PaJMEHTHBIX ONITUYECKUX
BOJIHOBOJIOB
Hroro 8
Hroro 3a cemectp 8
Hroro 8

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThl, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

Tabnure 5.6.
Tabauna 5.6. — Bunabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HasBanus paznenos (Tem) B . | Tpymoemkocts, | Dopmupyemsie dopmbl
CaMOCTOSITEIEHOM
JVCIIATUTHHBI paors! q KOMIICTECHITHH KOHTPOJIS
1 cemecTp
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1 OcHoBHbIE cOOTHOLIIEHUST | BhImonHeHne 12 IK-1 [IpakTnueckoe
JUISL OTIMCAHMS TUIOCKHUX MPaKTUYECKOTrO 3a/laHne
BOJIH 3a/IaHUs
TloaroroBka x 5 T1K-1 TectupoBanue
TECTUPOBAHUIO
Uroro 17
2 IInanapHble ontuueckue |Brimonnenue 12 IK-1 IIpakTHueckoe
BOJIHOBO/IBI M ONITUYECKHE  |MIPAKTUYECKOTO 3a/laHne
BOJIOKHA 3a/IaHUs
TloaroroBka x 5 [1K-1 TectupoBanue
TECTUPOBAHUIO
[Togroroska k 32 ITK-1 JlaGopatopHas
1abopaToOpHOii pabota
paboTe, HanUcaHKe
oTyera
Uroro 49
3 Marepuaibl 1 METObI Brinosnnenue 12 ITK-1 [IpakTrueckoe
dbopMupoBaHus MIPaKTUYECKOTO 3aJjaHue
BOJIHOBOJIHO-ONITUYECKUX  |3aJaHUS
DJICMCHTOB IloaroroBka k 5 I1K-1 TectupoBanue
TECTUPOBAHUIO
Uroro 17
4 [TaccuBHbBIE U Brinonnenue 12 ITK-1 [IpakTrueckoe
YIOPaBISIONINE MIPaKTUYECKOTO 3aJjaHue
BOJIHOBOJIHBIE 3JIEMEHTBHI; 3a/laHus
IpUOOPBI BOIHOBOIHOM IToaroroBka k 5 IIK-1 TectupoBanue
(oTonnkn TECTUPOBAHUIO
Uroro 17
Uroro 3a cemectp 100
[ToxroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Uroro 136

5.7. CooTBeTcTBHME KOMNETEHIIUI, )OPMUPYEMBIX IPHU U3YyYeHUHU JUCHUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUI
dopmupyemeie Bunp! yueOHoM fesTenIbHOCTH
@OpMBI KOHTPOJIA
KOMIIETECHIIMH IIpax. 3aH. |JIa6. pab.|Cam. pad.
ITK-1 + + + JlaGopatopHnas pabora, [IpakTrueckoe

3aJaHuC, TCCTI/IpOBaHI/IC, OK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (POopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIH Oat
MaxkcumanbHbIA MakcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
®DopMbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0at 3a mepron
2KT u Ha xoHelr CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
Jlaboparopnas pabota 0 15 15 30
[TpakTnueckoe 3a1aHue 10 8 7 25
TectupoBanue 5 5 5 15
OK3aMeH 30
HToro makcumyM 3a 15 28 27 100
epUOL
Hapacratomum ntorom 15 43 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. Urnaros, A. H. OntoanekTponrka u HaHo(oTtoHuka : yueOHoe mocodue / A. H. Urnatos. — 4-
e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 596 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtyna:
https://e.lanbook.com/book/133479.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OcHOBBI (pU3MUECKON U KBAaHTOBOI ONTHKH: YUeOHOE MOCOOHe ISl CTYIEHTOB, 00YYaIOIIUXCS
no HanpaieHuto noaAroToBku 11.03.02 «MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU U CUCTEMBI CBSI3HY,
11.04.02 «MlH)OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU M cUCTeMBbl CBsa3u», 12.04.03 «DoToHHKa H
onronHdopmaruka» / A. C. Ilepun, B. M. lllangapos - 2018. 195 c. [Dnexkrponnslii pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10352.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. UccrnenoBanue IJIaHAPHBIX OTMHYECKHUX BOJHOBOJOB: MeToquuecKHe YKa3aHUs K
naboparopuoii padote / B. M. [llannapos, I'. I'. Kymr - 2011. 20 c. [DnekTpoHHbI# pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/117.

2. MoaenupoBaHue MapaMEeTPOB TPAJUCHTHBIX ONTHYECKHX BOJHOBOJIOB: MeTOoaMYECKHE
yKazaHus K jgabopatopHoil padore / M. B. boponun, A. . bamkupos - 2021. 7 c¢. [DneKTpOHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/9379.

3. BOJIOKOHHO-ONTUYECKHE YCTPOMUCTBA U CUCTEMbI TEXHOJOTHUECKOTO HA3HAYCHHUS M YIIPABJICHUS:
YyebHno-metonuyeckoe nocodue / B. M. [langapos - 2019. 31 c. [DnexTponHsbIil pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10367.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A JHII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCIUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00Opy10BaHUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

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

Jlabopatopus CBUY MHKPOA’IEKTPOHUKHU: yueOHass ayaAUTOpPUS IJIsI NPOBEACHUS 3aHITHUI
nabopatopuoro tuna; 634034, Tomckas oGnacts, r. Tomck, Bepmmnauna ynuma, a. 74, 101 aya.

Onucanue nMeronerocss 000pya0BaHus:

1. JTaboparopHsrii uHTephepomeTprueckuii ctoa CHUH:

CornacoeaHa Ha noptane N2 80157 8


https://edu.tusur.ru/publications/117
https://edu.tusur.ru/publications/9379
https://edu.tusur.ru/publications/10367
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- JJaGoparopHas ycTaHOBKa aAanTHBHOTO Tojorpaduyeckoro uarepdepomeTpa - 2 ImiT.;
- He-Ne-nazep ¢ niuHoi BoJIHBI 633 HM - 2 IIT.;

- JJaGopaTopHbBIi HCTOYHHUK TTUTAHUS;

- 'enepaTop cUrHaiOB HU3KOYACTOTHBIM;

- 'eHepaTop CUTHAJIOB BHICOKOYACTOTHBIM;

- Hudposoii ocrimmiorpad - 2 mr.;

- CenextuBHbIN HaHOBOIBTMETP Unipan;

- Bonnbr™meTp/amnepmerp - 2 mt.;

- HaGop ontuueckux 31eMeHTOB (JIMH3BI, CBETOOUIBTPHI, TOJISIPU3ATOPHI, pEUTEPHI).
2. JIaboparopusiii nuaTephepomeTpuueckuii cron CUH:

- 'enepaTop cUrHaiOB HU3KOYACTOTHBIM;

- 'eHepaTop CUrHAIOB BHICOKOYACTOTHBIM - 2 IT.;

- JJaGopaTopHbIi HCTOYHHUK TTUTAHUS;

- He-Ne-na3ep ¢ nnuHouM BoJIHBI 633 HM;

- TBepnoTenbHBIN Ja3ep ¢ JIUHON BOJIHBI 532 HM;

- [TomynpoBOJHUKOBBIH J1a3€p C NJIMHOK BOJIHBI 650 HM;

- LHudporoii ocrimmiorpad;

- 3mepurenb MOIIHOCTH JIA3€pHOTO U3ITy4EHUS;

- OnTHYeCcKHii TEOHONIHT;

- JJaGopaTopHbIii CTEH IO UCCIIEOBAHUIO TUDPAKIINH;

- HaGop ontuueckux 31eMeHTOB (JIMH3BI, CBETOMUIBTPHI, TOJISIPU3ATOPHI, pEUTEPHI).
3. JlabopaTtopusbiit uaTephepomerprudeckuii cron CUH:

- 3mepurenb MOIIHOCTH JIA3€pHOTO U3ITy4EHUS;

- He-Ne-nazep ¢ niuHoi BoJIHBI 633 HM - 2 IIT.;

- Bonmbr™meTp/amnepmerp - 2 mT.;

- JJaGopaTopHbIi HCTOYHHUK TTUTAHUS;

- 'enepaTop cUrHasioB HU3KOYACTOTHBIM;

- OnTHYeCcKHii TEOHOJIHT;

- 3mepurenb MOIIHOCTH JIA3€pHOTO U3ITy4EHUS;

- Hudporoii ocrimmiorpad;

- JJaGopaTopHbIii CTEH IO UCCIISIOBAHUIO TEHEPAIIUU BTOPOH TapMOHUKH;
- HaGop ontuueckux 371eMeHTOB (JIMH3BI, CBETO(OMIBTPHI, MOJSIPU3ATOPHI).
4. JlaboparopHas MmeOeIb:

- Ikad - 4 mwr.;

- Tym6a - 5 mt.;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

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

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoN0KEHHBIC TI0 apecaM:

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

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

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

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

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.
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8.4. MaTepuaibHO-TeXHHYECKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂii (rem) cigﬁﬁgfgjr;;e ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 OcuoBubIe cooTHomenus i | T1K-1 [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
ONMCaHUs IJIOCKUX BOJIH 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
2 IInanapHble ONTUYECKUE [IK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
BOJIHOBO/IbI M ONITUYECKHE pabota
BOJIOKHA [IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a7laHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
3 Matepuaisl 1 METOABI IK-1 IIpakTnueckoe TeMbl NpakTUYECKUX 3aJaHUN
(dhopMUPOBAHUS BOJTHOBOIHO- 3a/1aHNe
ONTUYECKHUX 3JIEMCHTOB TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
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4 IlaccuBnble u ynpasisomue | [1K-1 IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI

BOJIHOBO/IHBIE DJIEMEHTHI; 3a/1aHNe
npubOpbI BOIHOBOAHOM TectupoBanue [IpuMepHBIii TIEpedeHb
poronuku TECTOBBIX 3aJaHUH

DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOITPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMATHUECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMaTHUYECKOe
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEeyAOBIETBOPUTENBHO) | LITU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 2JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMpPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpainarscs A 6ojee 1eTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUEHHBIHN 2JIEMEHT COEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

1. B momepeuno-anektpuueckoit moae TE, pacnpocTpaHsionieiics BA0Ib OCH Z MO TUIAHAPHOMY

BOJIHOBOJlY, HOPMaJIbI0 K MOBEPXHOCTH KOTOPOTO SBISIETCS OCh X, OTAUYHBI OT HYIS
KOMITOHEHTHI 3JICKTPOMArHUTHOTO TIOJIA ...

a) Ex, Eyu Hz

0) Ex, Ezu Hy

B) Hx, Hy u Ez

r) Hx, Hzu Ey

. IIpu mageHnn Ha MIOCKYIO TPAHUILY pasjiena IBYX MPO3pavyHbIX cpel MIIOCKOI CBETOBOW BOITHBI
non yrioM bproctepa ...

a) Moaynb koddpduumenta orpaxeHus R nmns cocrapisiomed BEeKTOpa MOJApU3AIUH,
NEPIEeHIUKYISIPHON TIOCKOCTH MaJeHUs, CTPEMUTCS K €AMHMUIIC

0) Monynp kod(dunuenta oTpaxkeHus R ans coctaBismiomeil BEeKTopa MOIsSpHU3ALUU B
MJIOCKOCTH MAJICHHS CTPEMHUTCS K SAMHUIIE

B) MOIyJb Kod(hduiueHTta oTpaxkeHuss R nns cocrapismiomeil BeKTopa MoispU3alud B
IUIOCKOCTH MaJIeHUs1 00palaeTcsi B HyJb

r) Monynb kKodddunueHta oTpaxeHus R 1amg cocraBisiomedl BeKTOpa MONsApHU3AIUH,
NEPIEeHIUKYISPHON TIOCKOCTH MajeHus, oOpariaercs B HyJb

. [lonHOE BHYyTpeHHEE OTpake€HHE IJIOCKHX CBETOBBIX BOJH Ha T'paHHIlEe pa3jeia cpel C
MoKa3zaTeJIsIMU TpesioMmyieHus nl un2 ...

a) HaOJIr01aeTCsl TOIBKO JJIS BOJTH, TOJIIPU30BAHHBIX HOPMAJIBHO K TJIOCKOCTH ITaJICHUS

0) HabnroaeTcs Mpu UX MaJeHUuU U3 ONTHYECKH 0oJiee MIOTHOM Cpelbl Ha MEHEe MIOTHYIO MO
yrioM paBHbIM arcsin(n2 /nl )

B) HAOJIFOZACTCS TOJBKO JIISl BOJIH, MOJISIPU30BAaHHBIX B INIOCKOCTH TaICHUS

r) HaOdIoAaeTcs MpU WX MaJeHUH U3 ONITUYECKU MEHee IJIOTHOM cpelibl Ha OoJiee MIOTHYIO MO
yraoM paBHbIM arcsin(n2 /nl )

. Henuneitno-ontuyeckue 3ppexTsl 00HApYKUBAIOTCA TIO ...

a) BIMSHUIO MHTCHCUBHOCTH CBETOBOTO TOJIS HA XapaKTep ONTHYCCKUX SBICHUN

0) BIMSIHHIO JJIMHBI BOJIHBI CBETA HA MOKA3aTeNb MPEJIOMIICHHUS ONITHYECKUX MAaTEPHAIIOB

B) BIMSHHUIO TIOJIIPU3AIIMK CBETA HA ONTHUYECKOE MOTJIONICHHE B ONITHYECKUX MaTepraiax

T') BIUSHUIO CTEIIEHH MOHOXPOMATHYHOCTH CBETAa Ha KOHTPACT MHTEPPEPEHIIMOHHON KapTHHBI

. Pacnpenenenune cBeTOBOTO MOJsA B MJIAHAPHOM BOJIHOBOJE, KOTJa MOJHOE BHYTpPEHHEE
OTpPaXKEHUE OTCYTCTBYET, U CBET YACTUYHO MPOXOAUT Yepe3 BOJTHOBOIHBIN CIION B MOMJIOKKY U
B MTOKPOBHYIO CPEJy, Ha3bIBACTCH ...

a) U3JIy4aTeIbHOi MOIOMN

0) u3myuyaTeNbHON MOJION MOATIOKKH

B) BOJTHOBOJTHOIM MOJIOM

') MOJIOW CBOOOHOTO MPOCTPAHCTBA

. Pacipenenenue cBETOBOro moJyis B MJICHOYHOM IIJIAaHAPHOM BOJIHOBOJIE, KOTrjaa
pacnpocTpaHsIIascs B MOJJIOXKE BOJHAa NpeJoOMISETCS Ha TpaHUIE pasjelia
MJICHKAMOAJI0XKa, HCHOBITHIBAET MNOJTHOE BHYTPEHHEE OTpa)XXe€HHEe Ha TpaHUIE
TUIeHKa | |TIOKPOBHBIN CIIOM M MPETOMIISIETCS CHOBA B MOJUIOXKKY, HA3bIBAETCH ...

a) MOJIOM CBOOOTHOTO IIPOCTPAHCTBA

0) u3myuyaTeNbHON MOJION MOATIOKKH
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B) M3IIy4aTeIbHOW MOJOU
T') BOJIHOBOJHOM MOJIOM
7. PacnpenenieHrie CBETOBOTO MOJIs B IUIEHOYHOM IUTAaHAPHOM BOJIHOBOJE, KOTJa CBET Ha 00enux
rpaHULIaX IJIEHKU UCIIBITHIBAET MOJHOE BHYTPEHHEE OTPAKEHUE, U MPU HEKOTOPBIX JUCKPETHBIX
yriax maje€Hus Ha TpaHHUIBl pa3jiesia MJIEHKH C MOJIJI0XKKON M MOKPOBHOW cpemoit
pacnpocTpaHsieTcsl B IJIEHKE 0e3 MOTepb MOIIHOCTH, Ha3bIBaeTcs ...
a) U3IydaTeabHON MOIOM
0) U3JIydaTeIbHOW MOJIOM TOJIOXKKH
B) BOJTHOBOJTHOM MOJIOH
T') MOJIOM CBOOOTHOTO TIPOCTPAHCTBA
8. YcinoBueM NpoOSBICHUS ONTUYECKOW HEJIMHEWMHOCTU CpEAbl SIBJIAETCA 3aBUCUMOCTH
OTHOCHUTEIIbHOM TUAJIEKTPUUYECKON MPOHUIIAEMOCTH MaTepuraia OT:
a) HaIrps>KEHHOCTH CBETOBOTO MOJIS
0) IUTMHBI BOJTHBI CBETA
B) TOJISIPU3AIIMH CBETOBOTO U3ITyYCHHUS
') Ha4aJIbHOH (ha3bl CBETOBOM BOJIHBI
9. DddexTuBHBIN MOKA3ATENH MPETOMIICHHS BOJIHOBOIHOW MOJIBI ONIPEACIIACTCS, KaK ...
a) OTHOLIEHHE NOCTOSHHON pacmpocTpaHEHUs CBeTa B BaKyyMe K HOCTOSHHON
pacnpocTpaHEeHHUs] B ONTHYECKOM BOJIHOBOJIE
0) OTHOIIEHHE MMOCTOSIHHOM pacHpoCTpaHEHHUs CBETa B ONTHUYECKOM BOJIHOBOJIE K IMOCTOSIHHOM
pacrnpocTpaHEeHUs B BaKyyMe
B) OTHOIIEHHUE MOCTOSIHHOW pacHpOCTPaHEHHUs] CBETAa B BOJHOBOJHOM CIIO€ K MOCTOSHHOM
pacrnpoCTpaHEHUS B MOJI0KKE
) OTHOLIEHHWE MOCTOSHHOW pacnpoCTpaHEHHUs CBEeTa B MOJJIOXKE K MOCTOSHHOH
pacrnpoCTpaHEHHUs] CBETa B BOJIHOBOJIHOM CJIO€
10. DddexTuBHBI TOKa3aTeab MPEIOMJICHHS BOJIHOBOIHOW MOJBI B IJIEHOYHOM BOJIHOBOJIE
W3MEHSETCS B IpeJeNax ...
a) OT MOKa3aTelis MPeJOMIICHHUSI TOKPOBHOM Cpeibl 10 MOoKa3aTelis MPEeIOMIICHHUS TIOII0KKY
0) OT mokazateJsisi MPeJIOMIICHUS TIOKPOBHOM CPeJibl 10 MOKa3aTels MPEJIOMIICHHSI BOTHOBOIHOTO
ciost
B) OT IOKa3aTeJIsl MPEJIOMIICHHUS MTOATIOKKH JI0 MTOKAa3aTesl MPEIOMIICHHS BOJTHOBOAHOIO CIIOS
) OT HyJIsI 10 TTOKa3aTess MpeIoMIICHHs ITOKPOBHOU CPeIb
11. Kputnueckast TOJIMHA BOJTHOBOJAHOTO CJIOS h, Tpy KOTOPOH 171l TaHHON BOJHOBOHOW MOJIBI
HACTYIAeT OTCEYKaA ...
a) yMEHbLIAETCS C POCTOM JAJHUHBI CBETOBOW BOJHBI A U COOTBETCTBYET PAaBEHCTBY
3 PeKTUBHOTO MoKa3aTeiss MPEeIOMIICHUS BOJHOBOJAHON MOJBI MOKAa3aTEII0 MPETOMIICHUS
MOJIIOKKHU
0) yBeIMUYHBAETCS C POCTOM JJHMHBI CBETOBOW BOJHBI A U COOTBETCTBYET PaBEHCTBY
3 PeKTUBHOTO MoKa3aTeiss MPEeIOMIICHUS BOJHOBOJAHON MOJBI MOKAa3aTEII0 MPETOMIICHUS
MOJIIOKKHU
B) YBEJIMYHMBAETCS C POCTOM JJIMHBI CBETOBOW BOJIHBI A M COOTBETCTBYET PaBEHCTBY
3 PeKTUBHOTO MoKa3aTeiss MPEeIOMIICHUS BOJHOBOJAHON MOJBI MOKAa3aTEII0 MPETOMIICHUS
BOJIHOBOJIHOTO CJIOSI
I) YyMEHbIIAETCSI C POCTOM JAJUHBI CBETOBOW BOJHBI A U COOTBETCTBYET PaBEHCTBY
3 PeKTUBHOTO MoKa3aTeiss MPEeIOMIICHUS BOJHOBOJAHON MOJBI MOKAa3aTEII0 MPETOMIICHUS
MMOKPOBHOM CpeIbl
12. DddexTuBHBIN NOKa3aTeNb MPEIOMICHUS H3Iy4aTeIbHON MOJIbI MOIO0XKH B TJICHOYHOM
BOJIHOBOJIE U3MEHAETCS B IpeeNax ...
a) OT HyJIs 10 MOKa3aTess IPeIoMIICHUS! TOKPOBHOM Ccpeibl
0) OoT mokazareJs MPeTOMIICHHS MTOAJIOKKH JI0 TI0Ka3aTess MPeIoMIICHUS BOTHOBOJHOTO CIIOS
B) OT [MOKa3aTess MPeOMIICHUs MIOKPOBHOM CPeJibl 10 MOKa3aTelsl MPEIOMIICHHS BOJTHOBOIHOTO
15 cnost
T) OT MOKa3aTes IPeJOMIICHHUS TTOKPOBHOM CpeJibl 10 MOKa3aTess MPEeTOMIICHUS TOTOKKU

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Cucrema ypaBHEHUH JIEKTPOMArHUTHOTO IOJIS JUIsl TUJIEKTPUUECKON CpEIbl.
. OTpakeHue cBeTa OT IUIOCKOM IPaHMIIbI.

N —

CornacoeaHa Ha noptane N2 80157 13



3. I[lonHOE BHYTpPEHHEE OTPAKEHHE CBETA.

4. [Ina"HapHbIi ONTUYECKUN BOJHOBOJ: MOJbl BOJHOBOJA - HamlpaBJisiEeMbl€, BBITEKAIOIIUE,

m3nyyarenbhbie; TE u TM Mopsl.

5. @opMHUpOBaHUE HAMPABIAEMBIX MOJ C MO3ULIMN F€OMETPUUECKON ONTUKU U JTUCIIEPCUOHHOE

ypaBHEHHE [UIAHAPHOTO BOJIHOBOJA.

DneKTpOMarHuTHas TeOpus IIAHAPHOTO JUAJIEKTPUUECKOI0 BOJIHOBO/IA.

. BbIBOJ nucriepcHOHHOTO YpaBHEHHS U TUCIIEPCUOHHBIE KPUBbIE; HOPMUPOBAHHBIE MTAPAMETPHI U

00001ICHHBIC TUCTIEPCUOHHBIC KPUBBIE.

8. [lmanapHble BOJIHOBOJBI CO CTYHEHYATHIM W T'PaJUCHTHBIM NPOGUISIMH MOKa3aTenus
MPETIOMIICHUS.

9. JucnepcroHHOE ypaBHEHUE 7Sl TPAJAUEHTHOTO IJIAaHAPHOTO BOJHOBOIA.

10. MexaHu3Mbl NOTEPH CBETA B ONTUYECKUX BOJHOBOIAX.

11. KananbHble ONTHYECKHE BOJHOBOJIbI: OCHOBHBIC THUIIBl KaHAJbHBIX BOJHOBOJIOB; MOJIbI
KaHaJbHBIX ONTUYECKUX BOJHOBO/IOB.

12. OcHOBHBIE MaTepHaIbl HHTETPATLHON ONTUKH: aMOP(HBIE TUAICKTPUKH, TTOJYITPOBOTHHKOBEIE
MaTepuabl, SIEKTPOONTHUECKHE KPUCTAILIIBL.

13. Metonasl >nuTakcuu B (OPMHUPOBAHUM MOJYNPOBOJHUKOBBIX BOJHOBOJHO-ONTHYECKUX
AIIEMEHTOB.

14. Metoasl auddy3uu, moHHOTO OOMEHA, MOHHON HMIIJIaHTAllMU B (GOpMUPOBAHHHU
BOJIHOBOJIHOONITUYECKUX 3JIEMEHTOB B AUAJIEKTPUUECKUX KPUCTAJUIMYECKUX MaTepHaiax.

15. TunuuHble XapaKTEePUCTUKN BOJTHOBOJHO-ONTHYECKUX 3JIEMEHTOB MPH HCIOJIb30BaHUN PA3HBIX
MEeTOA0B (POPMUPOBAHUS

16. IlaccuBHbBIE HHTETPATbHO-ONTUYECKHE KOMIIOHEHTHI: JTUH3bI, IPU3MBI, 3€pKajia, pacUICIUTEIH
NY4YKOB, HalpaBJ€eHHblE OTBETBUTENIHU, NOJsipu3zaTtopbl. MeToasl GopMUpOBaHUS,
XapaKTePUCTHUKHU.

17. YopaBagroomue 3JIE€MEHTbl MHTErpaJibHONW ONTHUKHA Ha OCHOBE JJIEKTPOONTHYECKOTO U
aKyCTOONTHYECKOTO 3P (PEeKTOB: MOIYIATOPHI, Ae(ICKTOPHI, TpeoOpa3oBaTEIM YaCTOTHl U
MOJIIPU3ALIUU CBETA.

18. MHTEerpaIbHO-ONTHYECKHUE JTa3ephl U JATYUKN (PU3UICCKUX BEITUIHH.

~ o

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. Pacuer xapakTepuCTHK 10O U MOJIAPU3ALMHU INIOCKUX CBETOBBIX BOJIH
. Pacuer mapameTpoB M QUCIEPCUOHHBIX XAPAKTEPUCTUK IUICHOYHBIX INIAHAPHBIX ONTHYECKUX
BOJIHOBOJIOB
3. Pacuer mapameTpoB U JUCHEPCUOHHBIX XapaKTEPUCTUK I'PAJUEHTHBIX IUIAHAPHBIX ONTHYECKHUX
BOJIHOBOJIOB
4. Pacuer KOHCTPYKTHBHBIX M TEXHOJOTMYECKMX IaPAMETPOB BOJIHOBOAHBIX 3JIEMEHTOB
5. Pacuer xapakTepuUCTUK MOAYJIATOPOB CBETA HA OCHOBE IIJIaHAPHBIX ONITHYECKUX BOJIHOBOJIOB

N —

9.1.4. Tembl J1a00paTOPHBIX PadoT

. UccnenoBanue miaHapHbIX ONTHYECKUX BOJIHOBOJIOB
. MopenupoBaHue napaMeTpoB IpaJUEHTHBIX ONTHUYECKUX BOJHOBOJIOB

N =

9.2. MeToan4yeckne peKOMeH AU

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

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

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

KypHaJIe Mo TUCIUIUINHE.

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

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 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 HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
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 OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
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, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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