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
HNurerpajibnas (poToHUKA

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 2017 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
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1. lean u 3agaun AUCHUILIHHBI

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

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

Huctummuna «MuaTerpanshas ¢oronuka» (b1.B.JIB.2.1) orHocutcs x Omoky 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) = 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 ==
& = 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 UHTErPaJIb- 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 = =
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
UHTETPaJbHON (POTOHUKH
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

MEHTBI, TPHOOPHI

SNCMCHTBI, 1P Gop OdopmiieHre 0T4ETOB 1O 16
WHTETPaTbHON (POTOHUKHU 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:

CornacoeaHa Ha noprane Ne 41790 8




- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
1. [Ipu U3y4eHnn TUCUMIUIMHBI PEKOMEH]IyeTCsl HCIONIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIPABOY -
HbIE U TIOMCKOBBIE CHUCTeMBbI, K KOTOopbiM y TYCVYPa ects moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh
2. Kpynneitmuii poccuiickuii ”HQOpMallMOHHBIN OPTaj B 00JaCTH HAyKH, TEXHOJIOruU: www.elibrary.ru
(ocTym cBOOOTHBIIA)
3. Unrepuer OubMmoTeka ¢ 10CTYIOM K pedepaTuBHBIM U MOJHOTEKCTOBBIM CTaThsIM U MaTepuaiaM KOH-
dbepennuii: www.ieeexplore.ieee.org (6eccpouHo 6e3 MOIMUCKH)
4. 88 ecTecTBEHHO-HAYYHBIX JKYPHAJIOB, BKIIIOUasl CTApEHIINI U OJUH M3 CaMBIX aBTOPUTETHBIX HAyYHBIX
xKypHaioB Nature: www.nature.com (J0CTyT CBOOOJHBIIN)
5. SpringerLink. bonee 3 000 »xxypnamoB Springer 1997 — 2018 rr. bonee 80 000 »1eKTpOHHBIX KHHUT
Springer 2005 — 2010 rr. u 2011 — 2017 rr., BKiIto4ast MOHOTpa(uu, CIPAaBOYHUKU U TPY/Ibl KOH(PEPEHLIUI:
rd.springer.com (pecypc aocrynen o [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
st onieHKH cTeneHu CHOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUICHHBIX 3a JUCITUTUTMHON
KOMIIETEHIIUI UCTIIOJb3YIOTCS OLIEHOUHbBIE MaTepUalibl B COCTABE:
14.1.1. TecToBBIE 3aaHUA
1. B nmnonepeuno-anexkrpuueckoir moxae TE, E, E,u H.
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pactlpoCTpaHsOMIEHCs BOOIbL OCH Zz IO
IUIaHAPHOMY  BOJIHOBOAY,  HOpPMaJlbl0 K
MOBEPXHOCTH KOTOPOTO  SIBISETCA OCh X,
OTJIMYHBI oT HYJIS KOMITOHEHTBI

QJICKTPOMArHuTHOI'O ITI0JIA ...

E.E-uH,

H,, H,uE.

H, H.uE,

2. Ilpu majeHuy Ha MJIOCKYIO TPaHMIly paszesa
JIBYX IIPO3PA4HBIX Cpel IIJIOCKOM CBETOBOM
BOJIHBI 11021 yIJIoM Bprocrepa ...

MOIysib KOd(hdHUIIMEHTA OTpaKECHUs |RL| TUTST
COCTABJISIOLLIEH

MEPIEHAUKYIIPHOU
CTPEMUTCS K SIUHUIIC

BEKTOpa TOJISIPU3AIIHH,
IUIOCKOCTH najcHus,

MOIYNb Ko3(duLmeHTa OoTpakKeHUs ‘RH‘IUIH

COCTaBJ'ISIIOHIeI\/’I BCKTOpa oJiIpu3anuu B
IIJIOCKOCTHU MMAaACHUA CTPEMUTCA K CAUHULIC

MOIYNb Ko3(duLmeHTa oTpakeHus ‘RH‘IUIH

COCTaBJ'ISIIOHIeﬁ BCKTOpa noJiIpu3anuu B
IIJIOCKOCTH IIaJACHUA 06pa111aeTc;1 B HYJIb

MOIyJb KOI(PPUIMEHTa OTpakeHUs |RL| TUTST

3. IlosHOE€ BHYTpPEHHEE OTPAXKEHUE IUIOCKUX
CBETOBBIX BOJH Ha TpaHMIE pa3iesia Cpea C
MOKa3aTeNIIMU IPEJIOMIICHUS 1 U 1

COCTaBIIAIOIIEH BEKTOpa NOJIApU3aLuH,
NEPIEHANKYISIPHOM  IUIOCKOCTH  MaJeHMS,
oOparmiaercs B Hylb

HaOJIronacTcs TOJBKO JUIS BOJIH,

MOJISIPU30BAHHBIX HOPMAJIBHO K IUIOCKOCTH
HajacHUs

Ha6JIIOZ[a€TCH npu ux MmaaCHUM N3 OITHYCCKU
OoJiee IUIOTHOM CpCabl HA MCHEC INNIOTHYIO IO
YIJIOM 91. > arcsin(n2 /nl)

HaOJromaeTcs TOJILKO VTS
HOJISIpI/ISOBaHHBIX B INIOCKOCTH MaACHUA

BOJIH,

Ha6J'IIO,Z[aCTCSI npu ux NmaaCHUM U3 OINTHYCCKHU
MEHEee IUIOTHOM Cpejpl Ha Oosiee TUIOTHYIO TOJ
YIJIOM el. > arcsin(n2 /I’ll)

4. HenuneiHo-ontuveckue 3(dexTsl oOHapy-
KHUBAIOTCSA TIO ...

BIINAHUIO HHTCHCHUBHOCTH  CBETOBOI'O
IIOJIA HAa XapaKTCP ONTUYCCKUX SIBIICHUI

BIIMAHUIKO JJIHWHBI BOJIHBI CB€Ta Ha
IIOKa3aTcJib IPECIOMIICHUA OIITUYCCKHUX
MaTrcpualioB

BINAHUIO MoJigpru3anunu CBCTa Ha
OIITHUYCCKOC HOIIOIICHUC B OIITUYCCKHUX
Marepualiax

BJIMAHUIO CTCIICHHU MOHOXPOMAaTHYHOCTHU
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CB€Ta Ha KOHTpacT HUHTep(epeHIIMOHHOMN
KapTUHBI

5. Pacrnipenenenue cBETOBOTO MOJIS B IUIAHAPHOM
BOJIHOBO/IE,  KOIJla  MOJHOE€  BHYTpEHHEE
OTpa)KeHI/Ie OTCyTCTByeT, U CBET YaCTHUYHO
MPOXOAUT  Yepe3  BOJHOBOJAHBIM  ClIOM B

W3JTy4aTeIbHOU MOJOM

W3JIy4aTeIbHONU MOJAOU MOJJIOKKHU

MO/JIOKKY M B IOKPOBHYIO CpEAy, HA3bIBACTCS

BOJIHOBOJIHOU MOIOH

MOJION CBOOOIHOTO POCTPAHCTBA

6. Pacnpenenenue cBETOBOro IOJS B IJICHOYHOM
IJIAHAPHOM BOJIHOBOZIE, Koraa
pacupoCTpaHdlomascs B IIOMJIOXKKE  BOJIHA
IPEJIOMIIIETCS. Ha TpaHMIE pas3fena IUICHKa-
IIOMJIOKKA, MWCIBITHIBAET IIOJIHOE BHYTPEHHEE
OTPaXEHUE Ha T'PAaHUIE IUICHKA—TIOKPOBHBIN CIION
U IIPEJIOMIISIETCS. CHOBA B IIOJUIOXKKY, Ha3bIBACTCA ...

MOJIOM CBOOOIHOTO IPOCTPAHCTBA

M3JIy4aTeIbHON MO0 MOJIOKKHU

U3JIy4aTeIbHON MOJOU

BOJTHOBOJHOM MOJIOM

7. PacmipeneneHue CBETOBOrO MOJS B IUIECHOYHOM
IUTAHAapHOM BOJIHOBOJIE, KOTJAa CBET Ha 00eux
rpaHUIaxX IUICHKU HCIIBITBIBACT IIOJIHOE
BHYTPEHHEE OTpaXXEHUE, M TPHU HEKOTOPBIX
JMCKPETHBIX YIJIax MaJIcHUs Ha TpaHULbl pa3aerna
IJIEHKK C TOJJIOKKOM UM TIOKPOBHOW Cpenoun
pacmpocTpaHsieTcss B IJIEHKe 0e3  MoTepb
MOIITHOCTH, Ha3bIBaeTCA ...

W3JIy4aTeIbHONW MOJOMN

M3JIy4aTeIbHON MOAOW MOIIOKKHU

BOJTHOBOJIHOM MOJIOM

MOJI0M CBOOOHOTO MPOCTPAHCTBA

8. YcnoBueM NposiBJIE€HUs] ONTUYECKOM HEJTMHEH -

HaIIps’KCHHOCTHU CBETOBOI'O ITOJIA

HOCTHU CpEAbl ABJIACTCA 3aBUCUMOCTH OTHOCH-
TENBHOM AMAIEKTPUUECKOI MPOHUIIAEMOCTH Ma-
TepHasa oT:

JJIMHBI BOJIHBI CBETA

MoJiApu3anuu CBETOBOI'O U3JTYYCHHUA

HadaJIbHOU (ha3bl CBETOBOM BOJTHBI

9. CamodoKycHpOBKa CBETOBOTO ITy4YKa MPOHUC-

(hOTOMHTyITUPOBAHHBIC BO3MYILICHUSA
XOIMT B Cpee, IIe ... noKasaress IpeTOMIICHHS UMEIOT
OTpUIATEIbHBIH 3HAK W TO aOCONIOTHOMN
BEJIMYMHE YBEJIMYMBAIOTCS C HHTEHCHUBHOCTHIO

CBE€Ta

(hOTOMHTYITUPOBAHHBIC BO3MYILICHUS
MOKa3aTeJs TPEIIOMIICHUSI UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN
BEJIMYMHE YMEHBIIAIOTCI C WHTCHCHUBHOCTBHIO
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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. CamonedokycupoBka
MIPOMUCXOANT B CPEAE, TAE ...

CBCTOBOTO  ITy4YKa

(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. DddexTuBHBIA MNOKa3aTeNb NPETOMIICHUS
BOJTHOBOJHOM MOJIbI ONpENENseTcs, KaK ...

OTHOLICHUC MOCTOSIHHOM pacupoCTpaHCHUA
CBCTa B BaKyyM¢€ K MMOCTOSIHHOM
pacnnpoCTpaHCHUA B OIITUYCCKOM BOJIHOBOIC

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
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OTHOIIIEHWE TIOCTOSSHHOM  paclnpoCTpaHEHUs
cBeTa B TOJIOKKE K HOCTOSIHHOU
pacnpoCTpaHEHUs CBETa B BOJIHOBOAHOM CJIOE.

13. IIpu renepanuu BTOPO ONTUYECKON rapMo-
HUKH:

omuH (OTOH Ha YaCTOTE HaKAYKU
MOpOXKJIaeT JBa (OTOHA Ha YacTOTE BTOPOU
TapMOHHKHI

OINH (GOTOH Ha dYacTOTe HaKAuYKH
MOpOKAaeT OAuH (POTOH Ha YacToTe BTOPOH
TapMOHUKH

HaCTOTC  HaKa4YKu
Ha 4YacCTOTC BTOpOfI

nBa ¢GoroHa Ha
MOPOXKAAIOT OMUH (HOTOH
TapMOHUKH

JaCcTOTC  HaKadyKH
Ha 4YacToTeC BTOpOI71

nBa ¢oroHa Ha
MOPOXKIAIOT JBa (POTOHA
rapMOHUKHU

14. YrnoBol CMHXPOHM3M IpPU TE€HEpALUU BTO-
pOI TapMOHUKH MOXET OBbITh PEaTM30BaH:

B KyOMUYeCKMX KpucTramiax 0e3 IeHTpa
CUMMETpPHUHU

B OIITUYCCKU U30TPOIIHBIX CpCaax

B THPOTPOMHBIX KYOHMUECKUX KpUCTaIIaxX

B OIITUYCCKHU OTpHULATCIBHBIX
OJHOOCHBIX KpUCTaJIJIaX 0e3 HOCHTpa CUMMCTPUUN

15. DddexTuBHBIA TOKa3aTENh MPEITOMIICHUS
BOJTHOBOJTHOH MOJIbI B TUICHOYHOM BOJTHOBOJIE
U3MEHsIeTCs B IIpeiesiax ...

OT I10Ka3aTelisl IPeIOMIIEHHs IOKPOBHOM Cpefibl
710 TIOKa3aTesIsl PEJIOMIICHUS TOAJIOKKI

OT I10Ka3aTelisl IPeIoMIIEHHs IOKPOBHOM Cpeibl
70 TOKa3aTensl IPeOMIEHUs BOJIHOBOIHOIO
CI10

OT IIoKasarcjid IPCIOMIICHHA IIOMIOXKKHU 10
moKasarejisd NpCIOMIICHUS BOJIHOBOJAHOT'O CJIOA

OT HyIs [0 TOKaszarens MpelIoMIICHUs
IIOKPOBHOM Cpe/bl
16. B mnpo3pauHoii cpeae C HOpMaJIbHOM pacruibIBaeTcs

JIMCTIEPCUEN CBETOBOW UMITYJIBC. ..

CXKUMaACTCA

YBCIMYUBACTCA 110 aMINNIUTYIC

pa3buBaeTCs Ha HECKOJIBKO UMITYIbCOB
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17. Kputnueckas TONIIMHA BOJHOBOJHOIO CJIOSI YMEHBIIAETCS C POCTOM JUIMHBI CBETOBOW BOJIHBI
h, Ipu KOTOPOH IJIsi JTAHHOW BOJTHOBOJTHOW MOJIBI A M COOTBETCTBYET PAaBEHCTBY 3(PPEKTUBHOTO

HACTyI1a€T OTCCYKaA ...

ImoKa3arejidl IPCIOMIICHUS BOHHOBOHHOﬁ MOJBbI
IMMOKa3aTCJIr0 NPCIOMIICHUS MTOAJIOKKHN

YBEJIMYUBAETCA C POCTOM JJIMHBI CBETOBOM
BOHBI A W COOTBETCTBYET  PAaBEHCTBY
3¢(deKTUBHOTO  ToOKas3aTrens  MPeIOMIICHUs

BOJIHOBOJIHOM MOJBI ITOKAa3aTEeIII0 MMPECIOMIICHUA
IIOAJIOXKKH

YBEIMUMBAETCS C POCTOM JUIMHBI CBETOBOU
BOJIHBI A W COOTBETCTBYET  PABEHCTBY
3¢(dEeKTUBHOTO  TIOKa3aTels  MPEIOMIICHUS

BOHHOBO,Z[HOﬁ MO/JIbl ITOKA3aTCJII0 IPCIIOMIICHUS
BOJIHOBOJHOI'O CJIOs

YMEHBILIAETCSI C POCTOM JJTMHBI CBETOBOW BOJHEI
A W COOTBETCTBYET DPaBEHCTBY 3()(HEeKTUBHOTO
MOKa3aTeNs MPEJOMJICHHUS BOJTHOBOIHOW MOJIBI
MIOKA3aTEeNI0 MPEJIOMIICHUS TIOKPOBHOM CpeJibl

18. UeTBepThBOIHOBAS TUIACTUHKA HCIIOJIb3YET-
csl IJIAl...

IMOBOPOTA INIOCKOCTHU ITOJIApU3aAllA

NOJIABJICHUS CBeTa B 3aJaHHOM CIIEK-
TpaJIbHOM JUara3oHe

npeoOpa30BaHus JTUHEHHO-MOISPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WJIH 3JUIMIITHYE-
CKOM Iossipu3anuen

(b OKyCHPOBKHI

19. IlomyBosHOBas IUIACTMHKA MCIIOJIb3YETCS
VIS ...

IMOBOPOTA IMJIOCKOCTHU MOJIAPpU3aAIUU

IoJgaBJICHHUA CBE€Ta B 3aJdHHOM CIICK-
TpaJbHOM OMUAIIa30HE

peoOpa3oBaHusl JIMHEHHO-MOISPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WJIM 3JUIMITHYE-
CKOM moJIsIpU3anneit

(OKyCHpPOBKH

20. DddexTuBHBIA MOKa3aTeNlb MPETOMICHUS
M3JTy4aTeIbHOM MOJBI MOMJIOKKH B INIEHOYHOM
BOJIHOBOJIE U3MEHSETCS B IIpeJeax ...

oT HYJIA J0 oKasareiis

IIOKPOBHOM Cpeibl

MPETOMIICHHS

OT TMOKasarcyid IMpPCIIOMIICHHUA IMOMIOXKHU 10
oKasarejisd NpeJIOMIICHUS BOJIHOBOJAHOTO CJIOA

OT TOKa3aTesst MpeIoMIIeHHs IOKPOBHOM Cpebl
70 TIOKa3aTessl NPEJIOMIIEHHS BOJHOBOJHOIO
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CJ104

OT T10Ka3aTessl IPeJIOMIIEHHSI TOKPOBHOM Cpe/ibl
710 TIOKa3aTessl MPEJIOMIICHUS TOAJIOKKI

14.1.2. Dx3aMeHALIMOHHBbIE BONIPOCHI

1. Cuctema ypaBHEHH 3JI€KTPOMArHUTHOTO OIS JJIsT

JUDIIEKTPUUECKOU CpENIbI.

2. OTpakeHue CBeTa OT IJIOCKON IpaHUIIbI.

3. IlonmHOE BHYTpEHHEE OTPaKEHUE CBETA.

4. IInanapHbIi ONTUYECKUN BOJIHOBOJI: MOJIbI BOJTHOBO/IA - HAIIPABIISiEMbIE, BHITEKAIOIIUE, U3ITyda-
tenbHble; TE u TM mMopEl.

5. ®opMHpOBaHUE HAIPABISIEMBIX MOJ C MO3WLHMNA I€OMETPUYECKON ONTHKU M JUCIEPCHOHHOE
YPaBHEHHE IUIAHAPHOTO BOJIHOBOAA.

6. DneKTpoMarHuTHasi TEOpHUsl IIIaHAPHOTO JUAJIEKTPUUECKOrO BOJIHOBO/A.

7. BpIBOJ IMCNIEPCHOHHOTO YPAaBHEHUS U JHUCIEPCUOHHBIE KPUBBIC; HOPMUPOBAHHBIE ITAPaMETPhI
1 0000LIEHHbBIE AUCTIEPCUOHHBIE KPUBBIE.

8. [ImanapHble BOJTHOBO/IBI CO CTYNEHYAThIM M I'PAJAUEHTHBIM MPOQMIIMHU MOKa3aTes Mpeaomiie-

HUSL.

9. JluciepcoHHOE YpaBHEHHUE /IS TPAJMEHTHOrO IJIAHAPHOTO BOJIHOBO/A.

10. MexaHu3Mbl IOTEPH CBETA B ONTUYECKUX BOJTHOBOAX.

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

ONTUYECKHUX BOJIHOBOJIOB.

12. OcHOBHBIE MaTepUalbl HHTETPAILHOW ONTHUKH: aMOp(QHBIC IMAIEKTPHKH, IOIYIIPOBOTHH-
KOBbIE MaTe€pPHaJIbl, 3JIEKTPOONTHYECKUE KPUCTAILIBI.

13. Metonsl snuTakcuy B (HOPMHUPOBAHUN TOTYHPOBOAHUKOBBIX BOJHOBOIHO-ONITUYECKHX DJIe-
MEHTOB.

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

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

16. [TaccuBHBIE UHTETPAILHO-ONTHYECKUE KOMIIOHEHTHI: JIMH3bI, IPU3MBI, 3€pKajia, paclenuTenn
MYYKOB, HAaIlPaBJICHHbIE OTBETBUTEIH, MOIAPU3ATOPbI. MeTobl (POPMHUPOBAHUS, XapAaKTEPUCTHKH.

17. Ynpasnsitomue 3J1eMeHThl HHTETpaIbHON ONTUKU HAa OCHOBE AJIEKTPOONTHYECKOTO U aKyCTOOII-
THUYECKOTO 3(PPEKTOB: MOIYIATOPHI, Ae(PIEKTOPHI, MpeoOpa30BaTeIN YaCTOThl U MOISIPU3ALMH CBETA.

18. NHTerpanbHO-ONTHYECKHE JIa3ePhl M JAaTYHKH (PU3HUECKUX BEITHYUH.

14.1.3. Tembl OIPOCOB HA 3aHATHAX
1. Pacuer XapPaKTCPUCTHUK IMOJIA U IMOJIAPpU3AlUHA TINIOCKUX CBCTOBBIX BOJIH
2. Pacuer mapaMeTpoB U JUCTIEPCUOHHBIX XapaKTEPUCTUK IJIAHAPHBIX ONTUYECKUX BOJTHOBOIOB
3. Pacuert KOHCTPYKTUBHBIX U TCXHOJIOTUYCCKUX MAPaMCTPOB BOJJHOBOAHBIX 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
JINTHUSA, TOJTYYEHHOTO METOAOM HOHHOU HNMILIaHTAaInuu
2. UccnenoBanue miaHapHbIX ONTUYECKUX BOJIHOBO/IOB

14.2. TpeﬁoBa}mﬂ K OCHOYHBIM MaTepuajJgamM AJid JUll ¢ OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU
310pOBbS 1 UHBAJIUIA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbS U MHBAJIUAOB MPEAYCMOTPCHBI JOIIOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, ICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
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Ta6J'II/H_[a 14 — I[OHOJIHI/ITGHBHBIG MaTCpualibl OUCHUBAHUA IS JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu
oOyJarommxcs

Bup! JONOTHATENBHBIX OIEHOYHBIX
MarepuaioB

@DopMBI KOHTPOJIS U OIICHKU
pe3yJIbTaTOB O0y4YeHUs

C HapymieHusIMHU
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pa0OTHI

IIpenmy111€CTBEHHO MTMCbMEHHAs
IIPOBEpPKa

C HapymeHusiMu
3peHus

CobeceroBaHue 1o BOIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHAMBHYaTbHO)

C HapymieHus MU
OIIOPHO-
JIBUTATEIIBHOTO
armrapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JAUCTaHIIVOHHBIMHA
METOAaAMMU

C orpaHUYEHUSIMH I10
00LLIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKA
METOJIaMU UCXO/Isl U3 COCTOSIHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. Meroauyeckre peKOMEHAALUMH 110 OLEHOYHBbIM MATEePHAJIaM JJIsl JIML C OTPAHNYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

Jnis M ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIOB TPEAyCMAaTPUBACTCS JI0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MIPeI0OCTaBJICHNE 3aJJaHusl C UCIIOJb30BAaHUEM CYpIONIEPEBOIA.

Jluniam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAJHJaM YBEJIHMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [yt Takux 0Oydaromuxcs npeaycMaTpruBaeTcs 10CTyII-
Hast popMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oneHNUBaHUS Pe3yabTaTOB OOYYEHUS JIUI C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLUIUIMHE MpeyCMaTpUBaeT MpeocTaBieHne nudpopmManun B GopMax, aaanTH -
POBaHHBIX K OTPAHUYCHUSM X 30POBBS M BOCHIPUATHS HHPOPMAIINH:

JL1s1 JIMI ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEeKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe yBEIIMUEHHBIM HIPUPTOM.

JList i1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYSHHBIMH BO3MOKHOCTSIMH 3[JOPOBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI pe3yJIbTaToB 00yYeHHsI MOXKET MPOBOANUTHCS B HECKOJIBKO JTAIOB.
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