MHUHHUCTEPCTBO OBPA3SOBAHUS 1 HAYKH POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIapCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA 1 PAIIMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JlupexTop JenapraMeHTa 00pa3oBaHUs
II. E. Tposu
«_» 20 r

PABOYAA ITPOI'PAMMA JTUCHUTIIMHBI
BoJsiHoBoaHas (poTOHMKA

VYpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MATHCTPATypa

Hanpasnenue noarotoBku / cnennaibHOCTh: 12.04.03 MdoToHuka u onToMH(popmMaTnka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHUKA BOJHOBOIHBIX, HEJIHHEHHBIX M
NepHOANYECKUX CTPYKTYP

®opma o0yueHus: O4HaA

@axkynpreT: PIT, DaKyJbTET ITEKTPOHHON TEXHUKHU

Kagenpa: 11, Kadeapa 371eKTpOHHBIX IPUOOPOB

Kypc: 1

Cemectp: 1

YueOnsrit man Habopa 2018 roga

Pacnipenenenne pabouero BpemeHu

No Bunbl yueOHOI nesTeibHOCTH 1 cemectp Bcero Ennauner
1 IIpakTryeckue 3aHATHS 46 46 4acoB
2 JlaGoparopHbie pabOThI 8 8 4acoB
3 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
4 CamocTosTenbHas padboTa 90 90 4acoB
5 Bcero (6e3 sx3ameHa) 144 144 4acoB
6 IloaroroBka u cgada PK3aMeHa 36 36 JacoB
7 OO0mmas Tpy10eMKOCTh 180 180 JacoB
5.0 5.0 3.E.

Ok3ameH: 1 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COT'JTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (crennanbHocTh) 12.04.03 dortonunka u ontomHpopMmaTuka, yrBepxaecHHoro 30.10.2014 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanmu Kadenpsl DI «  » 20 roma, MPOTOKOI
Ne .

PazpaboTunk:

cTapmuii mpenonasarens kag. D11 M. B. bopoaun

3aBenyromnuii ooecreunBaromniei kad.
OI1 C. M. llannapos

Pabouast nporpamMmMa AUCIUITIIMHBI COIVIACOBaHA C (DaKyIBTETOM U BBIITyCKaromeil kadeapoii:

Hexan ©OT A. . Bopouun
3aBeyONIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

[Tpodeccop kadeapsl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

JlouieHT Kadeapsl NEKTPOHHBIX MPU-
6opos (DI1) A. U. AkceHoB

CornacosaHa Ha noprane Ne 41789 2



1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCUMIIAHBI
YCBOGHHE CTYACHTaMU (PU3NUYECKUX OCHOB (DYHKUMOHHPOBAHMS, (PyHAAMEHTAIBHBIX IMPENEIOB U
OrpaHUYEHUI YCTPOMCTB BOJTHOBOJHOM (POTOHUKHU

1.2. 3agaun IMCHMIIINHBI

— (dopMupoBaHue SCHOW (PU3UIECKON KapTUHBI PACIPOCTPAHCHHUS ONTHYECKOTO H3IIYYCHUS B
TJIaHAPHBIX CBETOBOJIAX;

—  KOMIUICKCHBIM aHallu3 MEXaHU3MOB aKyCTO-, 3JIEKTPO- U MArHUTO-ONTHYECKOTO B3aMMOJIEH -
CTBUM M3JIYUYEHUS CO CPEJION pacIIpOCTPAHCHHUS;

—  CpaBHHTEJIbHBIN aHAJIU3 METOJI0B MOAYJISIIIUN U3TyUYEeHHsI, OTPAHUYCHUS HAKJIabIBA€MbI€ dTH -
MH METOJIaMH Ha ONITHKO — 3JIEKTPOHHBIE YCTPOMCTBA M YCTPOMCTBA MHTETPAIBLHON (POTOHUKH,

—  O03HAKOMJICHHE C YPOBHEM COBPEMEHHOTO Pa3BHUTHS BOJHOBOTHOW M MHTETPATBHON (HOTOHU-
KM, TCHJICHIIUSIMH €€ TaJTbHEUIIIEr0 Pa3BUTHS

2. Mecrto aucunmimnbl B ctpykrype OITIOIT

Juctunmuaa «BomHoBogHas ¢oronuka» (b1.B.JIB.2.2) orHocutcs k Onmoky 1 (BapuaTuBHas
YacTh).

[IpenmecTByOMMMEI IUCHUTUTMHAMHU, (DOPMUPYIOIIUMHI HadallbHbIE 3HAHUS, SIBIAIOTCS: JlazepHbie
U 3JIEKTPOHHO-MOHHBIEC TEXHOIOTUU (POTOHUKH.

[TocneayromumMu TUCHUIUIMHAMU SABISIOTCA: 3alllUTa BBIMTYCKHOM KBaNu(UKAMOHHOW pabOTHI,
BKJTIOUYAs TIOATOTOBKY K 3aIMTE U Mpouenypy 3aumtel, [Ipenaumiomnas npaktuka, CrennaibHbIe BOIPO -
CBI TEXHOJIOTUU MIPHOOPOB (HOTOHUKH, ToJorpaduu, HHTETPAIbHON U BOJIOKOHHOM onTuku, Ousndeckue
OCHOBBI HAHOTEXHOJIOTUH (OTOHUKHU U onTorH(popmaruku, @otopedpakTUBHAS U HEITMHEHHAS ONTHKA.

3. TpeOoBaHus K pe3yJibTaTaM 0CBOCHHMS IHCIUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HalpaBiieH Ha (JOPMHUPOBAHUE CIEITYIOINX KOMIETEHIUI:

— TIK-2 criocoOHOCTEIO BIaIeTh METOAMKONW Pa3padOTKU MaTEMAaTHIECKUX B (PU3MYECKUX MOJIE-
JIel uccieyeMbIX IpoLeccoB, ABICHUN U 0OBEKTOB, OTHOCSIINXCS K IPOopecCHOHABHOI cdepe;

— TIK-5 ciocoGHOCTBIO BIaIeTh MPHEMaMH MPAKTHYECKOTO PEIICHUs 3a/1a4 BHIOOpA M OIICHKH
3 PEKTUBHOCTH Pa3NIUYHbIX APXUTEKTYPHBIX U CTPYKTYPHBIX PELICHUH MPU KOMIBIOTEPHOM MOJEIUPO-
BaHUU;

— TIK-9 cnocoOHOCTBIO HCIOIB30BaTh ONTHUYECKUE METO/IbI JJISl PELICHHUS 3a]]a4 pacliO3HABAHUS
00pa30B ¥ UCKyCCTBEHHOTIO MHTEIICKTA,

B pesynbrarte nzyueHust JUCHUIUTMHBI 00yYaroIuiCs TOKEeH:

— 3HATh (U3UYECKHE OCHOBBHI (PYHKIIMOHUPOBAHHA, (DyHIAMEHTAIBHBIC MPENEeNbl U OrpaHuue-
HUS YCTPOMCTB BOJTHOBOJHOM (POTOHUKHU

—  YMeTb CTPOUTh MaTeMaTU4YeCKHe W (PU3NIECKHE MOJEIN MPOIIECCOB PACIIPOCTPAHEHUS OIITH-
YECKOI'0 M3JIy4YEHHUs B BOJHOBOJHBIX CpElax; MPOBOAWUTH KOMIUIEKCHBIM aHaJIW3 MPUYMH U MEXaHU3MOB
NOTEPh ONTHYECKOTO M3IyUYEHUs, TUCIIEPCUOHHBIX XapaKTEPUCTUK BOJIHOBOJOB; IIPOBOUTH CPAaBHUTEINb-
HBIM aHAJIU3 METOOB MOIYJIALIUN U3ITyUEHUS.

— BJaJeThb TEPMUHOJIOTHEHN, CIIOJIb3yEMON B MHTETPAJIbHOM 1 BOJIHOBOIHOM ()OTOHMKE; HAaBbI-
KaM{ MOJIEJIMPOBAHMSI M UCCIEA0BAaHUS [TPOLECCOB PACIIPOCTPAHEHUS CBETOBBIX BOJIH B ONTHYECKHUX BOJI-
HOBOZaX; COBPEMEHHBIMH METO/IaMHU U MOJIX0JaMU IIPU pa3pabOTKe U IKCILTyaTalluu yCTPOMCTB U CUCTEM
BOJTHOBOJHON (DOTOHUKHU.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast Tpy10€MKOCTb JUCHUIUINHBI coCcTaBiseT 5.0 3a4eTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld.ua 4.1 — TpynoeMKOCTb JUCHHUILIUHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemectp
AynuTtopHble 3aHATHUSA (BCETO) 54 54
[IpakTrnyeckue 3aHATHS 46 46
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JlaGopaTtopHbIie pabOThI 8 8
CamocrosiTenpHas paboTa (Bcero) 90 90
OdopmieHre 0T4ETOB 110 JaOOPaTOPHBIM paboTam 32 32
[ToaroroBka K MpakTHYECKUM 3aHATUAM, CEMUHApAM 58 58
Bcero (0e3 sx3amena) 144 144
ITonroroBka u caada >K3aMeHa 36 36
OO6mmast TpyI0eMKOCTh, 4 180 180
3aueTHble EquHuIbI 5.0 5.0

5. Conepxanue q1MCUMILIHHBI

5.1. Pa3neanl IMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl IuCUUIUTMHEI ¥ BUABI 3aHATHH PUBEICHBI B Tabnuie S.1.
Tabmuia 5.1 — Pa3gens! JUCHUILUIMHGBL U BUABLI 3aHATUH

_ o)
e o o 2 g 3 g
: o R S O = =
= © © 8 = 0 =
3 s S 5oS 2 U
HazBanus pa3ienoB IUCHUIUIMHBI ) a. a o 9 2 &
= e = 50 s =
& = 5 28 s 2
= o it} S 2
1 cemectp
1 OCHOBHBIE COOTHOIIEHUS IS OITMCAHUSA 12 0 16 28 I1K-2, IIK-5
IUIOCKHUX BOJIH
2 IlnanapHble U KaHAJbHbIE ONITUYECKUE BOJI- 12 4 32 48 IIK-2, IIK-5,
HOBOJBI T1IK-9
3 Marepuaisl 1 MeTo/ibl (pOpMUpPOBaHUS TIA- 10 0 10 20 I1K-2, IIK-5
HapHBIX U KaHAJIbHBIX BOJTHOBOJIHO-ONTHYE-
CKHX 3JIEMEHTOB
4 ITaccuBHBIE U YNPABISAIOIINE UHTETPAIBHO- 12 4 32 48 [IK-2, T1K-5,
ONTUYECKUE AIIEMEHTBI; TPUOOPHI BOJTHOBOI- I1K-9
HOM (D OTOHUKHU
Hroro 3a cemectp 46 8 90 144
Hroro 46 8 90 144

5.2. Pazaennbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H ¢ 00eCeYnBAKIIMMH (TpeabIyIIUMH)
U o0ecneynBaeMbIMU (MOCJIEAYIONIUMH) TUCHHILIMHAMHA
Paznenbl qUCHMITUHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00eCleunBaOMUMU (MIPEIbIIYIIUMU) U
obecreunBaeMbIMH (ITOCIETYOIIMMHA) JUCIUTUTHHAMH TIPEICTABICHBI B Tabnwie 5.2.
Tabauma 5.2 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H
Ne paznenoB qaHHON AUCHUTUIMHBL, 715 KOTOPBIX

HEoOXO0IUMO U3yUeHHe 00eCIeurBAIONIUX U
Hanmenosanue Juciumimsy 00eCIIeYMBaeMBbIX JTUCIUITITHH

1 2 3 4

[IpenmecTByromye TUCHUTIITUHBI

1 JIazepHbIe U IEKTPOHHO-HOHHBIE TEXHOIOTHU
(hOoTOHUMKHN

[Tocaenyromue TUCITATITUHBI

1 3ammTa BRIMMYCKHOM KBaTU(UKAITMOHHON pabo- + + + +
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ThbI, BKJIFO4as IMOATIOTOBKY K 3alIUTE U MIPOUCAYPY
3alllUThI

2 IIpenaumioMHas mpakTUKa + + + +

3 CneunanbHble BOIPOCHI TEXHOIOTHH MTPHUOOPOB
(oToHUKH, ronorpaguu, HTErPaIbHON U BOJOKOH- + + +
HOW ONTHUKHU

4 ®du3ndecKrue 0CHOBBI HAHOTEXHOIOTHI (I)OTOHI/I-

+ + + +
KM U OITOMH(POPMATUKU

5 ®otopedpakTrBHAS U HEJTHMHEHHAs! ONITHKA + + + +

5.3. CoorBeTcTBHE KOMIIETEHIIMIA, (JOPMUPYEMBIX NPH U3YyYEeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU W3YYEHUHM IUCIHIUIMHBI, ¥ BHIOB 3aHATHA
MIPE/ICTAaBIICHO B Tabnuiie 5.3.
Tabnuma 5.3 — CooTBETCTBHE KOMIIETEHIINN, (DOPMHUPYEMBIX IPU M3YYEHUH JAUCIUIUINHBI, U BUOB 3aHS -

TUH
§ Bunel 3ansatuit
= . :
G S
] <
q:) > S s ®opMBbl KOHTPOJIS
M .
S 5 S 3
° = Qo
~ =
IIK-2 + + + Ox3amen, OtyeT no Jaboparop-
HoM pabote, Onpoc Ha 3aHATHSIX,
Tect
I1K-5 + + + Ok3ameH, Otyer 1o aboparop-
HOM padote, Onpoc Ha 3aHATHSIX,
Tect
I1K-9 + + OtuyeT mo naboparopHoii padore,
Tect
6. UnTepakTuBHBIE METOABI M (OPMBI OPraHU3aNMU 00yUeHH s
He npenycmorpeno PVII.

7. JlabopaTopHble padoThl
HaumenoBanue 1abopatopHbIX paboT npuseneHo B Tabnure 7.1.
Tabnuua 7.1 — HaumeHoBanue 1a00opaTopHbIX paboT

A ¥ =

= 2 E

9 ==

Z = 5

Haspanus paznenon Haumenosanue nabopatopHbix padoT zF &5

= | i

a S 2

= S

1 cemectp
2 IInanapHsble U HccnenoBanye nonsipu3alliOHHBIX CBOMCTB IIJIaHAp- 4 I1K-2, TIK-
KaHaJbHBIE ONTUYECKHE |HOIO ONTHYECKOIO BOJIHOBOAA B HUOOATE JIUTHUS, I10- 5, TIIK-9
BOJIHOBO/IbI Jy4EHHOTO0 METOJIOM MOHHON UMILIaHTaluu
Hroro

4 ITaccuBHBIE U HccnenoBanue niaHapHbIX OTIIMYECKUX BOJHOBOAOB 4 T1K-2, ITIK-
YIIPaBIISAIONINE Hroro 5, IIK-9
HMHTETpajbHO-ONTUYECKUE
3JIEMEHTBIL; TPHUOOPHI
BOJTHOBOJHOH (POTOHUKHU
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Hroro 3a CEMECTP

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)

HanmeHoBaHME MPaKTHUECKUX 3aHATUI (CEMUHApOB) MpHUBEAEHO B Tadmume 8.1.
Tabnuma 8.1 — HanMeHoBaHUE MPAKTUYECKUX 3aHSATHIA (CEeMUHAPOB)

o ]
2 Z E
2 S 5
Z = 5
Ha3zBanus pa3zznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | 2 & &5
2 2 £
= a =
e S 2
= o
1 cemectp
1 OcHoBHBIE Pacdert xapakTepHuCTHK MO U MONSPU3AILUHN TITIOCKUX 12 IIK-2, IIK-
COOTHOLIEHUS JIIst CBETOBBIX BOJIH 5
OIHMCAHMUS ITOCKHX BOMH |y o o 12
2 IlimanapHbIe U Pacuer napameTpoB U TUCIIEPCUOHHBIX XapaKTepHU- 12 |IIK-2, TIK-
KaHaJbHbIE ONITUYECKUE | CTHUK IUIAHAPHBIX ONTHYECKUX BOJHOBOAOB 5
BOJTHOBO/TBI
OTTHOBOZ Hroro 12
3 Marepuansl 1 MeTO/Ibl | PacueT KOHCTPYKTHBHBIX M TEXHOJIOTUYECKUX Mapa- 10 IIK-2, TIK-
(dopmHpoBaHUs METPOB BOJIHOBOJHBIX 3JIEMEHTOB 5
TUTAaHAPHBIX M KaHAJIBHBIX
flaHap aHal Uroro 10
BOJTHOBOJJHO-ONTHUYECKUX
3JIEMEHTOB
4 TlaccuBHBIE U Pacuer xapakTepucTuk MOAYJIATOPOB CBETA HA OCHOBE 12 IIK-2, TIK-
yHpaBIIsoLIe IUTAHAPHBIX ONTHYECKUX BOJIHOBOIOB 5
MHTErPabHO-ONTHYECKUE | pr 12
AJIEMEHTBI; TPUOOPHI
BOJTHOBOJHOH (POTOHUKHU
Hroro 3a cemectp 46

9. CamocTrosiTeqbHas pabora

Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (pOpMUpPYEMble KOMIIETEHIIUU MIPEICTABICHbI B

tabmue 9.1.
Tabnuua 9.1 — Buasl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETSHIIUN
3 =
2 = =
9 O =
Bunel camocTosiTeIbHON & > ©
HasBanus paznenos z =l DopMbI KOHTPOJIS
paboThI 2 s 2
=
= S
= S
1 cemectp
1 OcHoBHBIE [TogroroBka k mpakTuue- 16 |IIK-2, Ompoc Ha 3ansaTUAX, Tecr,
COOTHOILICHUS 1JI51 CKHMM 3aHSTUAM, CEMHUHA- [IK-5 DK3aMeH
OTIMCAHUS TJIOCKUX BOJIH | pam
Hroro 16
2 IInanapueie u [ToaroroBka Kk mpakTuye- 16 |IIK-2, Onpoc Ha 3aHaTusx, Ot-
KaHAJIbHBIC ONITUYECKUE | CKAM 3aHATHUSAM, CEMUHA- [IK-5, 4eT 10 J1JabopaTopHOil pa-
BOJIHOBOJIBI pam T1IK-9 oote, Tect, DKk3ameH
OdopmieHre 0T4eTOB 10 16
nabopaTopHBIM paboTam
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Uroro 32
3 Marepuansl u Metoasl | [loaroroBka k nmpaktuue- 10 |IIK-2, Ompoc Ha 3ausTusx, Tecr,
(hopmupoBaHUs CKHUM 3aHSATUSIM, CEMHHA- [IK-5 DK3amMeH
IJIAaHAPHBIX U KaHAJBHBIX |paMm
BOJIHOBOJHO-ONTHYECKUX | Py o o 10
3JIEMEHTOB
4 TlaccuBHBIE U IToaroroBka K mpaxkTuye- 16 |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
YIPaBIISAIONINE CKHUM 3aHSATHSIM, CEMHHA- I1K-5, YeT 1o JabopaTopHOi pa-
HWHTETPAIbHO-ONTHYECKUE | paM [1K-9 6ote, Tect, Dx3aMeH
SNIEMCHTEI, HPH6OPH OdopmiieHre 0T4ETOB 1O 16
BOJTHOBOAHOW ()OTOHUKHU 11260PATOPHBIM PaBoTaM

Uroro 32
Hroro 3a cemectp 90

[ToaroroBka u cnaya sK3a- 36 DK3aMeH

MEHa
Hroro 126

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKH YCIIeBA€MOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIs
Tabnuua 11.1 — banibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH! y4eOHOU 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yro KT ¢ |  Gamn 3a mepuon
NEeITENbHOCTH mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
Omnpoc Ha 3aHATHIX 12 12 6 30
OtyeTt no 1aboparopHo 15 15 30
pabore
Tecr 10 10
Hroro makcumym 3a nepu- 27 27 16 70
on
DK3aMeH 30
Hapacraromum utorom 27 54 70 100
11.2. IlepecuyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU Ipe/icTaBiIeH B Tabnume 11.2.
Tabnuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU
banel Ha 1aTy KOHTPOJIBHON TOYKHU Ornenka
> 90% ot MakcuMaIbHON cyMMBbI OatoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOUM cyMMbI 6aioB Ha naty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OasioB Ha naty KT 3
< 60% oT MakcuMalIbHOW cyMMBbI 6au1oB Ha aaty KT 2

11.3. [lepecyeT cymMMbI 0AJ/JIOB B TPAAMLIMOHHYIO U MEKIYHAPOAHYIO OILIEHKY

[Tepecuer cymmMbl 0aioB B TPaAULMOHHYIO M MEXIYHApOIHYIO OLICHKY MpeJCTaBleH B TabuLe
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11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma 6aiiios,

Onenka (I'OC) YUMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (OTIM4YHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTEIbHO)
65 - 69

3 (yIOBJIETBOPUTENBHHO) (3a4TEHO) 60 - 64 E (HocpeicTaentio)
2 (seynosneTBopuTENBHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOMM4YeCcKOEe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. OcHOBBI ¢pU3NYECKON U KBAHTOBOM ONTHKHU [DNEKTPOHHBINA pecypc]: Yuebnoe mocodue / B.
M. angapos - 2012. 197 c. - Pexxum poctyna: https://edu.tusur.ru/publications/750 (mara obpatenus:
02.08.2018).

12.2. lonotHUTe/ILHAS JIATEPATYpPa
1. ®oropedpaktuBHbie d3PHEKTH B IESKTPOONTHUECKUX KpPHUCTAIAX [DJIEKTPOHHBIA pecypc]:
Yuyebnoe nocobue / B. M. [llangapos, A. E. Mannens, C. M. [llangapos, H. U. Bypumos - 2012. 244 c. -
Pexxum noctyma: https://edu.tusur.ru/publications/1553 (nara ob6pamenus: 02.08.2018).
2. MUrnaroB A.H. OnrosnexkrpoHnka u HaHO(OTOHHKA [DIIEKTPOHHBIN pecypc| [DIeKTPOHHBIN
pecypc]:  yuebnoe mocobme. - CII6. Jlams, 2011.- 528 c¢. - Pexum jgocryna:
https://e.lanbook.com/book/95150 (nara obpamenus: 02.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OUS

12.3.1. O6s13aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. HccnenoBaHue miaHapHBIX OTHUYECKUX BOJHOBOJIOB [ DNEKTPOHHBIN pecypc]: Meroanueckue
ykazaHus K jaboparopHoii padore / B. M. Illangapos, I. I. Kymr - 2011. 20 c. - Pexxum mocryma:
https://edu.tusur.ru/publications/117 (gara oopamenus: 02.08.2018).

2. MHccnenoBanue MoJspU3alMOHHBIX CBOMCTB IUIAHAPHOTO ONTHYECKOTO BOJHOBOZAA B HHOOATe
JIUTHUSI, TIOJTYYEHHOTO METOJ0M MOHHOW MMILUIAHTAIMU [DJIEKTPOHHBINA pecypc]: MeTtoandeckue ykazaHus
Kk JnabopartopHoit pabore / B. M. Ilammapo, B. I. KpymmoB - 2011. 6 c. - Pexum pocryma:
https://edu.tusur.ru/publications/62 (mara obpamenus: 02.08.2018).

3. BoIOKOHHO-ONTHYECKHE YCTPOWUCTBA M MPHOOPHI [DIEKTPOHHBINH pecypc]: YueOHO-MeToau-
YeCcKoe MOCcoOUe Mo MPAaKTHUSCKUM 3aHATHIM U caMocTosATelbHON padore / B. M. Illanmapos - 2018. 40
c. - Pexxum moctyma: https://edu.tusur.ru/publications/7347 (nara obpamenus: 02.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIH/I0B

Y4eOHO-MeToqMUeCKUe MaTeprabl sl CAaMOCTOSTEILHON M ayIUTOPHOM paboThl 00ydaronuxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOKHOCTSIMU 3I0POBbSl 1 MHBAIMIOB IIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHHMYCHHSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopMe YBEITMUEHHBIM MIPUDTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B ()OpME NIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo hopme.

JIJ1s1 JIMI ¢ HAPYLIEeHUSIMH OMIOPHO-AIBUIaTeJILHOIO anmnapara:
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- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUHU JUCLUUIUIMHBI PEKOMEHIyeTCsl NCIONIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYyN
https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. Kpynueiimuii poccuiickuii MHQOPMALMOHHBIA MMOpTaid B OOJACTH HAyKH, TEXHOJIOTHU:
www.elibrary.ru (moctyn cBoOOAHBIIN)

3. HurepnHer 6ubnroTeKa ¢ TOCTYIIOM K pehepaTUBHBIM U MMOJHOTEKCTOBBIM CTaThsIM U MaTepua-
nam koHbepeHuuii: www.ieeexplore.ieee.org (6eccpouHo 6e3 MOIMICKH)

4. 88 ecTeCTBEHHO-HAyUYHBIX XYPHAJIOB, BKJIFOYAsl CTAPEHIINN W OIMH M3 CAMBIX aBTOPHTETHBIX
Hay4HBIX XypHasioB Nature: www.nature.com (JI0CTyIl CBOOOIHBIN)

5. SpringerLink. bonee 3 000 xypuanoB Springer 1997 — 2018 rr. bonee 80 000 >eKTpOHHBIX
kuur Springer 2005 — 2010 rr. u 2011 — 2017 rr., BKIItouass MOHOTpaguu, CIIPaBOYHUKU U TPYbl KOHpE-
pennuii: rd.springer.com (pecypc aocrynen no [P-agpecam TYCVYPa)

13. MarepuaibHO-TEXHMYECKOe o0ecredyeHue JTUCHUILIMHBI U TpedyeMoe MPorpaMMHoe
o0ecrneyenue

13.1. O6uue TpeGOBaHNSsI K MATEPHATbHO-TEXHMYECKOMY M NMPOrPaMMHOMY 00ecredeHn 0
AUCHHUILIMHBI

13.1.1. MaTrepuaJibHO-TeXHHYEeCKOe H IPOrPaMMHoe ofecniedyeHne ISl MPAKTHYeCKUX 3aHATHIH

Yyebnas madoparopus

yueOHast ayJUTOpus JIsl IPOBEICHUS 3aHATUI PAKTUIECKOTO TUIA, yueOHas ayJUTOpus ISl IPO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTO TUIIA, TOMEIEHUE AJIi KYpPCOBOTO MPOEKTUPOBAHUSA (BBITIOTHEHHS Kyp-
COBBIX Pa0OT), MOMEIIEHHUE [T IPOBEICHHSI TPYTIIIOBBIX U MHINBUAYAIbHBIX KOHCYIBTAIHHA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 110 ay.

Onucanue UMeroIerocs 000py10BaHUS:

- JJabopatopHsbie cTeHbI (6 MmT.);

- 3smepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsd OCK-4;

- [Tomemenue ns xpaHeHust yueOHOTo 000pyI0BaHNUS;

- Kommnext cnenuanu3npoBaHHoON yueOHON Me0eny;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He Tpedyercs.

13.1.2. Marepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadopaToOpHbIX padoT
VYuebHast 1aboparopust
yueOHas ayAuTOpus Ui IPOBEACHUS 3aHATHI 1a60paTopHOTO TUIIA
634034, Tomckas obmacts, I. Tomck, Bepmmauna ynuna, a. 74, 111 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Y4eOnsrii creng «OnTukay (2 mr.);
- Octmnorpag C 1-93;
- Ucrounuk nutanns TB-1;
- Uctounuk nutanus b5-43;
- 'eneparop ummnynscos '5-54 (3 mrt.);
- 'eneparop ummynbcoB ['5-56;
- Bonermetp B7-78/1;
- Mynsrumerp FLUKE 8845A;
- Ocmnorpag TEKTRONIX TDS 2012C;
- Ucrounuk nmutanus Mastech HY 3002D-2;
- JIaGoparopHble CTeHbI: «NeKTpoonTudecKuii 3¢ pexT» (2 mrT.), «Pa3zoBblil MOPTPETY;
- Komnsrorep (2 mrt.);
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- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- Pabouee mecto npenogaBarens.

[TporpammHOe obecrieueHue:

— Google Chrome

— OpenOftice

13.1.3. MaTrepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecnedeHne IJisi CAMOCTOSATEIbHOI PadoThI
Jiist caMOCTOSTENbHOM paboThl MCMONB3YIOTCA yueOHbIE ayTUTOPUU (KOMITBIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepimmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayx.

CocraB 000py0BaHUS:

- yueOHasi MeOelb;

- komnstotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[Tw. - 5 mit,;

- KOMIIBIOTEPBI TOAKIIIOUEHB! K ceTu «/HTepHeT» M 00ecrneunBaroT AOCTYI B JIEKTPOHHYIO MH-
(hopManOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaabHO-TeXHH4YECKOe o0ecriedeHre JUCIUIITHHBI ISl JIMI ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSAIMM 3/10POBbSI U HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMM 30pOBbS U WHBAJIUIAMU
OCYUIECTBIISIETCS C UCIIOIB30BAHUEM CPEJICTB 00YUEHHSI OOIIEro U CIeUaaIbHOTO Ha3HAUYEHUSI.

[Tpu 3aHATHAX ¢ OOyHYAIOLUIMMHUCS ¢ HAPYLIEHUSIMHU CJIyXa MPeyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCHJIMBAIOILEH anmnaparypbl, MyJIbTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPENICTB IIpreMa/epenaa-
4y yuyeOHOM nHpOpPMALIUU B TOCTYNHBIX (hOpMax, MOOMIIBHOM CUCTEMBI ITPENoJaBaHus A1l 00ydarOIUXCs
C MHBAJIMIHOCTHIO, TOPTAaTUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas ayIuTOpHsi, B KOTOPOU 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIeHUEeM cilyXa, 000Opy/ll0OBaHa KOMIIBIOTEPHOM TEXHHMKOM, aylIMOTEXHUKOH, BHUIEO-
TEXHUKOM, AEKTPOHHON JOCKOW, MyJIbTUMEIUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYyHAIOLUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH [IPEIYCMOTPEHO HCIIOIB30BaHUE B
JIEKLIMOHHBIX U YY€OHBIX ayJUTOPUSIX BO3MOXKHOCTH IIPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEIUIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATUAX C 00y4YaIOIIUMUCS ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTeIbHOIO aNapara HCIojb-
3yI0TCS albTepHATUBHBIE YCTPOMUCTBA BBOJIA MH(OPMAIIMK U IpyTHe TEXHUYECKUE CPEeICTBA IIpHeMa/epe-
Jauu y4eOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00yUYeHHs ISl Jo/iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO'-[HLIe MaTrepuaJdbl H METOAMYCCKHE PCKOMEHAAIUHA 110 OPraHU3alMi U3y4CHUSA
AUCHHUITINHBbI

14.1. Conep:xaHue OLIEHOYHBIX MATEPUAJIOB U METOAHYECKHE PEKOMEHAANHU
21.]'[5[ OLCHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHHeHHI)IX 3a )IPICHI/IHJ'IPIHOf/i
KOMIIETEHIIUI UCTIIOJb3YIOTCS OLIEHOUHbBIE MaTepUalibl B COCTABE:
14.1.1. TecToBBIE 3aaHUA
1. Pacnipenenenue cBETOBOTO TOJISl B TNIAHAPHOM W3JIy4aTeIbHOW MOJOM
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BOJIHOBOZAC, KOorga IIOJIHOC BHYTPCHHCC H3J'Iy‘laTeJ'ILHOﬁ MO,Z[OI71 IIOAJIOXKKH
OTpaXXCHUEC OTCYTCTBYCT, U CBCT YaCTUYHO

MPOXOJUT  Yepe3  BOJHOBOAHBIA  CJIOM B BOJTHOBOJTHOM MO0
MOJIJIOKKY U B TIOKPOBHYIO Cpely, Ha3bIBa€TCs

MOJI0OH CBOOOHOTO MPOCTPAHCTBA

2. PacnpeﬂeneHI/Ie CBETOBOI'O IIOJIA B INNICHOYHOM MO,Z[OI71 CBO60,Z[HOI‘O MMpOCTpPAaHCTBA
ITaHapHOM BOJIHOBOJC, Korga

PacCIIpoCTpaHAromasicsa B IIOJJIOXKKE BOJIHa

M3JIy4aTeIbHON MO0 HOJJI0KKHU
NpEeJNIOMIISICTCS Ha TpaHULE pasjena IUICHKa-

IIOJUIOJKKA, HWCHBITBIBACT IIOJIHOE BHYTPEHHEE
OTPaXCHUE Ha I'PAaHUIE IUICHKA—TIOKPOBHBIN CIION
Y TIPEJIOMIISIETCS] CHOBA B IOAJIOKKY, Ha3bIBAETCH ...

W3JIy4aTeIbHOU MO0

BOJIHOBOJIHOI MOJOM

3. PacmpeneneHre CBETOBOTO TIOJIS B TUICHOYHOM U3IIy4aTeIbHON MOIOM
IUJIAHAPHOM BOJIHOBOJE, KOIZa CBET Ha 0benx

rpaHunax IIJICHKH HCIIBITBIBACT IIOJIHOC HgJ‘[yaneJ'[I,Hoﬁ MO0 MOUIOKKH
BHYTPEHHEE OTPAKEHHME, U TP  HEKOTOPBIX

JIMCKPETHBIX YIVIaX MaJ€HHs HA IPAHUIILI pasjierna BOJTHOBOJIHOM MO0

IJICHKK C TOMJIOKKOM W TIOKPOBHOW Cpenoit

pacmpocTpaHseTcs B  IUIGHKe 0€3  moTephb
MOIIIHOCTH, Ha3bIBAETCH ...

MOJIOM CBOOOHOTO MPOCTPAHCTBA

4. B nonepeuHo-anektpuueckoiir wmoxae TE, E.,E,u H.
pacmpocTpaHstomeicss BAOAbL OCH z 1O

TJIaHAPHOMY BOJIHOBOJLY, HOPMAJIBIO K E,E.uH,
MOBEPXHOCTH  KOTOPOTO  SBIAETCS OCh X,

OTJIMYHbBI oT HYJIA KOMITOHEHTHBI H\:, I—Iy nk,
QJICKTPOMArHUTHOI'O ITOJIA ...

H, H.nE,

5. Ilpy maneHny Ha TIOCKYIO TPaHHILY PAsAena nonymp kod(hGHUIHEHTa OTPAKCHHS |R ¢| Ui
JBYX TIPO3PAaYHBIX Cpell IUIOCKOW CBETOBOU

COCTaBIIAIOIIEH BEKTOpa MOJIApU3ALUH,
BOJIHBI 11011 yriioM bprocrepa ...

MEePIEeHINKYIIPHON IJIOCKOCTH naJicHus,
CTPEMHUTCS K €IUHULIE

MOIYNb  KOd(pduLMeHTa OTpaXKeHUs ‘RH‘I[JISI

COCT&BJ’I?HOH.ICI\/‘I BCKTOpPa oJsIpu3annuu B
IIJIOCKOCTH MMAaACHUA CTPEMUTCA K CIUHULIC

MOIYNb  KOd(pduLMeHTa OTpaKeHUs ‘RH‘I[JISI

COCTaBIISIIOIEH  BEKTOpa  HOMSIpU3ALMK B
IUIOCKOCTH TTaJICHUs 00palaercst B Hyllb
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MOIyJdb KO3(PPUIMEHTa OTpakeHUs |RL| JUISI

COCTAaBIISIOILEH BEKTOpa TOJISIPU3ALIIH,
HEPIEHINKY/SIPHOH ~ TUIOCKOCTH  TAJICHHS,
oOparmiaercs B Hyllb

6. IlomHoe BHyTpeHHee OTpaKeHHE HaOIIOIACTCs TOJIBKO TSt BOJIH,

IUIOCKUX CBETOBBIX BOJIH Ha TPaHHMIE pasiesa
Cpel C MoKa3aTessIMU TPEIIOMIICHHS 11, U 1,

MOJISIPU30BAHHBIX HOPMAJIBHO K IUIOCKOCTH
HaacHus

HaOJIfO1aeTcsl MPU UX TAJCHUU U3 ONTHUYECKU
Oosee MIOTHOU cpelbl Ha MEHee IJIOTHYIO TOJ
yrmom 0, > arcsin(n, / n,)

HaOII0IaeTCst TOJILKO IUTS
MOJISIPU30BAHHBIX B MJIOCKOCTH MaJICHUS

BOJIH,

HaOIrofgaeTcss NpU MX MAAeHUM U3 ONTHYECKU
MEHee IUIOTHOM cpelibl Ha Oojee MJIOTHYIO MOJ
ymom 0, > arcsin(n, / n,)

7. HenuneitHo-onTH4eckue 3G HeKTsl 00-
HapY>XUBAIOTCS TIO ...

BIMSAHHUIO  HWHTCHCUBHOCTH  CBE€TOBOI'O
IIOJISI Ha XapaKTCP ONTUYCCKUX SIBIICHUM

BIMSHUIO JUIMHBI BOJIHBI CBeTa Ha
MoKa3aTelib MIPEIOMJIICHUS ONTUYECKUX
MarepHasoB

BIMSHUIO  TOJsApHU3allUd  CBeTa  Ha
ONTUYECKOE  IMOMIOIIEHWE B  ONTHUYECKUX
Mmarepuanax

BJIMSHUIO CTENIEHU MOHOXPOMAaTHMYHOCTH
CBETa HAa KOHTPAacT HUHTepEepEeHIIMOHHOMN
KapTUHBI

8. YciaoBuem MPOABJIICHUSA ONTHYECKOM
HEIUHEHHOCTH CpCabl ABIACTCA 3aBUCHUMOCTD
OTHOCHUTEIBbHOM ,I[HBJIGKTpH‘ICCKOfI IMpoHHUIac-
MOCTH Marcpuraia OT:

HAIIPAKEHHOCTHU CBETOBOTO T10JIA

JJIMHBI BOJIHBI CBETA

MoJiApru3anuu CBETOBOI'O U3JTYYCHHUA

HavaJbHOU (ha3bl CBETOBOM BOJTHBI

9. CamodoKyCUpOBKa CBETOBOTO ITydKa
IIPOUCXOUT B CPEAE, TAE ...

(dboToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
IIO0Ka3aTeiid IMPCIIOMIJICHU A UMCHOT
OTpULIATENIBHBIM 3HAK M 1O  aOCOJTIOTHOM

BCJIMYHUHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTLIO
CB€Ta

(boTOMHIYIUPOBaHHbBIE BO3MYILICHUSA
noKasares IpEeTOMIICHHS UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTBIO
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CBCTa

(dboToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
roKasarens MPEJIOMIICHUS UMEIOT
MOJIOKUTENIbHBIM 3HaK M YBEJIMYUBAIOTCA C
WHTEHCUBHOCTBIO CBETA

IoKa3arejib NpPCIOMIICHUSA HE 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITY4YKa

10. B nonepeuno-maruutHOM Mozne TM, pacnpo-
CTpaHSIOLIEHCS BIOJIb OCH z IO IUIAHAPHOMY
BOJIHOBOJLY, HOPMAJIBIO K MTOBEPXHOCTU KOTOPOTO
SIBJISIETCSL OCh X, OTJIMYHBI OT HYJII KOMIOHEHTBI
3JIEKTPOMArHUTHOTO TOJS ...

H. E,uE,

H,E,unE.

H, H.uE,

11. CamoznedokycupoBKa CBETOBOTO ITy4Y-
Ka TIPOUCXOIHT B Cpefe, TIe ...

(boTOMHAYIIMPOBAHHBIE
MoKasaress IIPEJIOMIICHUS UMEIOT
OTpUIATEIbHBIA 3HAK W TO aOCONIOTHOMN
BEJIMYMHE YBEIUYMBAIOTCA C HWHTEHCHBHOCTHIO
cBETa

BO3MYILICHUS

(bOTOI/IH,Hy'I_II/IpOBaHHHe BO3MYUICHUA
IIOKa3aTeiid IMPECJIOMIICHUA HMCIOT
OTpI/II_IaTeJ'H:HHﬁ 3HAK W 110  a0CONIOTHOM

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTLIO
CBCTa

(boToMHIYIIMPOBAaHHBIE BO3MYILEHUS
roKa3aTens MIPEJIOMIICHHS UMEIOT
MOJIOKUTENbHBIM 3HaK M YBEIMUYMBAIOTCA C
WHTEHCUBHOCTBIO CBETA

MoKa3arejib NpPCIOMIICHUSA HEC 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

12. D¢dexTuBHbIN MoKa3aTenb MPeIoM- OTHOIIEHHUE
JIEHUsI BOJIHOBOJHOW MOJbI ONpeEAeNsieTcs, Kak CBeTa B

IIOCTOSIHHOW  paclpoCTpaHEHUs
BaKyyMe K ITOCTOSTHHOM
pacnpoCTpaHEHUs B ONITUYECKOM BOJIHOBOJIE

OTHOILIEHUWE TIOCTOSHHOM  pacnpoCTpaHEeHUus
CBETa B ONTHYECKOM BOJHOBOJAE K IOCTOSTHHOMU
pacnpoCTpaHEeHUs B BaKyyMe

OTHOLICHUC MOCTOSIHHOM pacupoCTpaHCHUA
CB€Ta B BOJHOBOJHOM CJIO€ K MOCTOSIHHOM
pacnnpoCTpaHCHUA B ITIOJJIOKKE

OTHOILIEHUE TIOCTOSHHOM  pacnpoCTpaHEHUus

CornacoBaHa Ha noptane N2 41789

13



CBCTa B IIOAJIOXKKE K MMOCTOSTHHOM
pacnupoCTpaHCHUA CBCTAa B BOJTHOBOAHOM CJIOC.

13. Ilpu renepan BTOpOH ONTHYECKOM
TapMOHUKH:

omuH (OTOH Ha YACTOTE HAKAYKU
nopokaaer 1Ba (OTOHA Ha YACTOTE BTOPOH
FapMOHUKH

OJIMH GOTOH Ha 4YaCTOTe HaKaYKu
MOpOKJaeT OAuH (POTOH Ha YacToTe BTOPOM
TapMOHHUKH

4acTOTE€ HaKaykKu
Ha YacToTe BTOPOil

nBa ¢oroHa Ha
MOPOXKIAIOT OAMH (HOTOH
rapMOHUKHU

4acTOTE€ HaKayku
Ha 4YacTOTE€ BTOPOM

nBa (QoroHa Ha
MOPOXKJIAIOT JBa (OTOHA
TapMOHHKH

14. VrmioBoil CHHXpOHU3M IIpU TI'eHEpa-
LMK BTOPOM TapMOHUKU MOXET OBITh peayin3o-
BaH:

B KyOMYecKkuX KpHucTaulax 0e3 LeHTpa
CUMMETpUHU

B OIITUYCCKH U30TPOITHBIX CpCaax

B TUPOTPONHBIX KyOMYEeCKHX KpUCTaJIax

B ONTUYECKH OTpULIATEIbHBIX
OJTHOOCHBIX KpHCTaJlIaX 06€3 [IeHTpa CUMMETPUU

15. DddexTuBHBIN TOKa3aTenb MPEIOM-
JICHHsSI BOTHOBOIHOM MOJIbI B TUICHOYHOM BOJTHO-
BOJIC U3MEHSETCS B IIpeiesax ...

OT IMOKas3aTeJsd MPECIOMIICHUA HOKpOBHOfI CpE€abl
A0 IoKasarejsd NpCIOMIICHUSA TTOAJIOKKN

OT IMOKas3aTeysd MPECIOMIICHUA HOKpOBHOfI CpE€abl
A0 TIOKa3arcijisl IMpPCIIOMIICHHMA BOJIHOBOAHOT'O
CJI104

OT TMOKasarcjid IMpPCIOMIICHUA IMOMJJIOXKHU 0
ImoKasarejid NpeIoOMIICHUSA BOJITHOBOJIHOT'O CJIOA

oT HYJIA A0 oKasarciid

MTOKPOBHOI cpejibl

IPETOMIICHUS

16. YeTBepThbBOJHOBAS IJJACTUHKA HC-
MOJIb3YETCS JUIAL...

IOBOPOTA IJIOCKOCTH ITOJIApU3aAlUU

IIOJaBJICHHUsS CBE€TAa B 3aJaHHOM CIICK-
TPpaJIbHOM IHUAIIa30HC

npeoOpa30BaHus JTUHEHHO-OISIPU30BAH-
HOTO CBETA B CBET C KPYIrOBOW WM 3JUIMIITHYE-
CKOM Iossipu3anuen
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(hOKyCUPOBKH

17. ITosyBosHOBasA IJIaCTUHKA IIOBOPOTA IUIOCKOCTHU MOJIApU3ALUN

HCIIOJIB3YCTCA AJIA ...
Y A IoJaBJICHHUA CBE€Ta B 3aJdHHOM CIICK-

TpaJbHOM JIHATIa30He

peoOpa3oBaHusl JIMHEHHO-MOISPU30BAH-
HOTO CBETa B CBET C KPYTOBOM WIJIM 3JUTUNITHYE-
CKOM moJIsipU3anueit

(OoKyCHpPOBKH

18. O dexTuBHBIN IoKaszareiab OT HyIsl J0  IIOKas3arels  IPEeIOMIICHUs
MIPEIOMJICHUST U3JIy4YaTeIbHOW MOJbI NOIJIOXKKN IOKPOBHOM Cpenbl
B INIEHOYHOM BOJIHOBOZIE HU3MECHACTCS B

npenciax ... OT TIIOKas3aTeilsl MPEJIOMJICHHUS MOMJIOKKH 10
IoKa3aTels NPEJIOMIICHUS BOJIHOBOIHOTO CJIOS

OT IOKa3aTelisl NpeIoMIIeHHs IOKPOBHOM Cpeibl
70 TIOKa3aTess NPEJIOMIIEHHS] BOJIHOBOJHOIO
CI10s1

OT IOKAa3aTeJsl MPEJIOMIICHUA HOKpOBHOfI Cpcabl
A0 ImoKasarejd NpeIOMIICHUSA ITOAJIOXKKHN

19. B npo3pauHoit cpefie ¢ HOpMaIbHOM pacIuIbIBaeTCs

AUCTICPCUCU CBCTOBOU UMITYJIBC... CIKIMAaeTes

YBCINYHUBACTCA 110 aMIUIUTYAC

paS6I/IBaCTCH Ha HECCKOJIbKO UMITYJIbCOB

20. Kputnueckas TOJILUHA YMEHBIIAETCS C POCTOM JJIMHBI CBETOBOM BOJIHBI
BOJIHOBOJIHOTO CJIOSI /1, TIPY KOTOPOM JIJIst TAaHHOM A M COOTBETCTBYET PaBEHCTBY 3()PEKTHBHOTO
BOJTHOBOJHOW MOJIbI HACTYIIA€T OTCEUKA ... MoKa3aress IMPeTOMIICHUS BOJHOBOTHOW MOJIBI

MOKa3aTelTto MPEJIOMIICHUS TIOIOKKH

YBEJIUYMBAECTCS C POCTOM JUIMHBI CBETOBOM
BOJIHBI A U  COOTBETCTBYET  PaBEHCTBY
3¢ (hEeKTUBHOTO  TOKa3aTens  MPEIOMIICHUS
BOJIHOBOZAHOW MOJbI MOKA3aTENI0 MPEIOMIICHUS
MOJIJIOKKH

YBEIIMYMBACTCS C POCTOM JIJTMHBI CBETOBOM
BOHBI A W COOTBETCTBYET  PaBEHCTBY
3 exTHBHOrO  mMOKazaTeydst — MPETOMIICHUS
BOJ'IHOBO,I[HOfI MOJIBI ITOKAa3aTCJIt0 IMPCIIOMIICHUA
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BOJIHOBOAHOTI'O CJIOA

YMEHBIIIAETCSI C POCTOM JITHHBI CBETOBOU BOJTHBI
A M COOTBETCTBYET PaBEHCTBY 3()PEeKTHBHOTO
MOKa3aTelsl MPEJIOMIICHUS BOJTHOBOIHOW MOJIBI
MOKA3aTeI0 MPEIOMIICHUS TIOKPOBHOM CPEIIbl

14.1.2. Dx3aMeHALIMOHHBbIE BONIPOCHI

1. Cuctema ypaBHEHH 3JI€KTPOMArHUTHOTO OIS JJIsT

JUDIIEKTPUUECKOU CpPENbI.

2. OTpakeHue CBeTa OT MJIOCKOM IpaHUIIbI.

3. IlonmHOE BHYTpEHHEE OTpaKEHUE CBETA.

4. IlnanapHbIi ONTUYECKUN BOJIHOBOJI: MOJIbI BOJTHOBO/IA - HAIIPABIIsiEMbIE, BHITEKAIOLIUE, U3ITyda-
tenbHble; TE u TM MoppbL.

5. ®opMHpOBaHME HAIPABISIEMBIX MOJ C MO3WLHMNA N€OMETPUYECKON ONTHKU M JUCIEPCHOHHOE
YPaBHEHHE IUIAHAPHOTO BOJIHOBOAA.

6. DneKTpoMarHuTHasi TEOpHUsl IJIaHAPHOTO JUAJIEKTPUUECKOrO BOJIHOBO/A.

7. BbIBOJ IMCNIEPCHOHHOTO YPAaBHEHUS U JHUCIEPCUOHHBIE KPUBBIC; HOPMUPOBAHHBIE ITAPAMETPhI
1 0000LIECHHbBIE UCTIEPCUOHHBIE KPUBBIE.

8. [InmanapHble BOJTHOBO/IBI CO CTYNEHYAThIM M I'PaJAUEHTHBIM MPOQMIIMHU MOKa3aTels Mpeaomiie-

HUSL.

9. JluciepcOHHOE YpaBHEHHUE /ISl TPAJMEHTHOTO IJIAHAPHOTO BOJIHOBO/A.

10. MexaHu3Mbl IOTEPH CBETA B ONTUYECKUX BOJTHOBOAX.

11. KaHasibHble ONITUYECKHE BOTHOBO/IbI: OCHOBHBIE THIIbI KAaHAJIBHBIX BOIHOBOJIOB; MOJIbI KaHAb-
HBIX

ONTUYECKHUX BOJIHOBOJIOB.

12. OcHOBHBIE MaTepHalbl HHTETPAILHOW ONTHUKH: aMOp(QHBIC IMANEKTPHKH, ITOIYIIPOBOTHH-
KOBbIE MaTe€pHaJIbl, 3JIEKTPOONTHYECKUE KPUCTAILIBI.

13. Metonsl snuTakcuy B (HOPMHUPOBAHUN TOTYHPOBOAHUKOBBIX BOJHOBOIHO-ONITUYECKHUX DJe-
MEHTOB.

14. Metonp! nuddy3un, HoHHOTO 0OOMEHA, MOHHOW MMIUTAHTAIIMH B ()OPMHPOBAHUHU BOTHOBOTHO-
ONTUYECKHX 3JIEMEHTOB B AUAIEKTPUUECKUX KPUCTANINYECKUX MaTepuaax.

15. TunuuHble XapaKTEPUCTHKU BOJHOBOJHO-ONTHUYECKUX 3JIEMEHTOB IPU MCIIOJIB30BaHUU
pasHbIX METOI0B (POPMUPOBAHUS

16. [TaccuBHBIE UHTETPAILHO-ONTHYECKUE KOMIIOHEHTHI: JIMH3bI, IPU3MBbI, 3€pKajia, paclenuTenn
MYYKOB, HaIllPaBJIEHHbIE OTBETBUTEIH, MOISAPU3ATOPLI. MeTobl (POPMUPOBAHUS, XapAaKTEPUCTHKH.

17. Ynpasnsitomue 3J1eMEHThl HHTErpalbHON ONTUKU HA OCHOBE AJIEKTPOONTHYECKOTO U aKyCTOOII-
TUYECKOTO 3P PEKTOB: MOIYIATOPHI, Ae(IEKTOPHI, MpeoOpa30BaTeIN YaCTOThl U MOISIPU3ALMH CBETA.

18. NHTerpanbHO-ONTHYECKHE JIa3ePhl M JaTYHKH (PU3HUECKUX BETHYUH.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
1. Pacuer XapaKTCPUCTHUK IMOJIA U IMMOJIAPpU3AlUHA TINIOCKUX CBCTOBBIX BOJIH
2. Pacuer mapaMeTpoB U JUCTIEPCUOHHBIX XapaKTEPUCTUK IJIAHAPHBIX ONTUYECKUX BOJTHOBOIOB
3. Pacuert KOHCTPYKTUBHBIX U TCXHOJIOTUYCCKUX MAPaMCTPOB BOJIHOBOAHBIX 3JICMCHTOB
4. Pacyet xapakTepUCTUK MOAYJSATOPOB CBETa HA OCHOBE TUIAHAPHBIX ONTHYECKUX BOJIHOBOJIOB

14.1.4. Tembl J1a0opaTOpHBIX padoT
1. UccnenoBanue MONSIPU3AIMOHHBIX CBOMCTB IUIAHAPHOTO ONTHYECKOTO BOJIHOBOAA B HHOOATe
JINTUSA, TOJTYYECHHOTO METOAOM HOHHOU HNMILIaHTAaIlnuu
2. UccnenoBanue miaHapHbIX ONTUYECKUX BOJIHOBO/IOB

14.2. TpeﬁoBaHml K OCHOYHBIM MaTepuajJgamM AJid JUll ¢ OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU
310pOBbA U UHBAJIUIA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 310POBbS U MHBAJIUAOB MPEAYCMOTPCHBI JOIIOJIHU -
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TEJIbHBIEC OLIEHOYHbBIE MaTepHalibl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuna 14 — JlonomHUTENBHBIE MaTepUajIbl OLICHUBAHUS ISl JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH

340POBbA U HHBAJIMAOB

Kareropuu
oOyJarommxcs

Buanl 1OMOMHUTEILHBIX OLIEHOYHEBIX
MaTrepualoB

DOopMBbI KOHTPOJISI U OLICHKHU
pe3yabTaToOB 00yUeHUs

C napymeHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSATEIBHbIC
paboTHI, BOIIPOCH K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[IpenMy1IeCTBEHHO MUCHMEHHAs
npoBepKa

C napymeHusMu
3peHus

ColGecenoBaHue 110 BOIIPOCaM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI TPOBEPKa
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEIbHOIO
anmnapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa60TI)I, IIMCHbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3aueTy

HpeI/IMYHI€CTB€HHO JUCTaHIITMOHHBIMU
METOAaMM

C orpaHUyYeHUSIMH 110
O0IIEeMeTUITTHCKIM
MOKa3aHUSM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOIAMH HCXO/S U3 COCTOSHUS
o0ydaromierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHaJiaM 1JIsl JUIl ¢ OTPAHHYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSMH 370POBbS M MHBAJIUIOB NPEAyCMaTPUBAETCS J10-
cTymnHas ¢popMa IpeaoCcTaBIeHUs 3aJaHUi OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoM (opme;

- B [Te4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTE€HUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- NPEJOCTABICHUE 3a/IaHUs C UCTIOJIb30BaHUEM CYpPIOIIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAaJHIAM YBEJIHYMUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakuxX 00y4aromuxcs MpeaycMaTpuBaeTcs TOCTyI -
Has popMa MpeAoCTaBICHUS OTBETOB Ha 3aJjaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUS PE3YIHTATOB OOyUEHHs JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
BbsI M1 MHBAJIMJIOB IO JUCIUIUIMHE TPEIyCMaTpUBAET MpeocTaBiIeHne nHpopManuy B popMax, amaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS M BOCHPUATHS UH(POPMALIUK:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B [le4aTHOU (hopMe yBEINYEHHBIM HIPUPTOM.

JI1s1 1ML ¢ HApYIIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ile4aTHo hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMU 3[J0POBbS K MHBAJIUI0B IpOIIE-
Jypa OIICHWBAHUsI PE3yJIbTaTOB 00yUYEHHST MOKET IPOBOIUTHCS B HECKOJIBKO JTAIOB.
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