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1. Ilean ¥ 321249 JUCIUILIAHbBI

1.1. Heau 1M COUNINHBI
OCBOCHHE Ha 0a3e IMHUPOKHUX, ETOCTHBIX U TTTyOOKUX 3HAHUH B 001aCTH (PU3UYECKMX OCHOB KBaH-
TOBOM AJICKTPOHUKHU, UHTETPAILHON M BOJTHOBOIHON (DOTOHUKH TEOPETUYCCKUX, IKCIIEPUMEHTAIBLHBIX U
TEXHOJOTMYECKHX OJIXO0J0B K Pa3pabOTKe M pealn3alii HHTErPaIbHO-ONTHYSCKHX YCTPOUCTB U CHCTEM
BOJIHOBOJHOHM (POTOHUKH

1.2. 3agauy AMCHUILIAHBI

— yniyOneHHe HEoOXOMUMBIX B MPO(ecCHOHAIBHON ACSITENbHOCTH 3HAHUN MO (U3HYECKUM
OCHOBaM KBaHTOBOW JICKTPOHHMKH, NHTETPATHHON M BOJIHOBOJHOM (DOTOHMKH W MO MOJXO0JaM K MaTeMa-
TUYECKUM MOJICINISIM, UCTIONB3YeMbIM JJIsSi ONMHMCAHUS TCHEpAIluU, PacCIpOCTpaHEHUs, MPeoOpa3oBaHus U
JNETCKTUPOBAHUS ONTUYCCKOTO M3ITyUYEHUS] B HHTETPAThHO-ONTHYECKUX YCTPOUCTBAX M CHCTEMax BOJHO-
BOJIHOW (DOTOHMKH

—  OCBOCHHE TEOPETUYECCKHX, IKCTICPUMECHTAIBHBIX U TEXHOJIOTHYECKUX MOAXOI0B K pa3padboTKe
U pealin3alliil HHTETPAIbHO-ONTHYECKUX YCTPOUCTB M CUCTEM MHTETPAIIbHOM U BOJTHOBOJIHOM POTOHUKU

2. Mecto aucuuiimusl B ctpykrype OITOIT

Jucunmumna «/HTerpanbhas u BonHoBoAHas ¢doronuka» (b1.B.JIB.1.1) oTtHOcuTCs K 610Ky 1
(BapwaTHBHAs YacTh).

[IpenmecTByOMUMHA AUCHUIUIMHAME, (OPMHUPYIOIIUMHI HavajdbHbIE 3HAHUS, SBISIOTCS: MHTe-
rpajgbHas ¥ BoHOBOgHAsS ¢oToHuKa, IHOCTpaHHbIH 513b1K, H(OpMalMOHHBIE U JIEKTPOHHBIE PECYPCHI B
OpraHM3alMi HAy4YHbIX HccieoBaHui, Pu3nKa U aCTpOHOMHSIL.

[Tocneayromumu AUCHUILTUHAME SBJstOTCS: VHTerpanbHas M BolHOBoAHAs (poTonuka, OnrTuka,
[MonroroBka Hay4YHO-KBaTU(UKAIIMOHHON paOOTHI (IHCCEPTAIlK) Ha COMCKAHNE YYCHOH CTETIeHU KaH/Iu-
naTta Hayk (paccpen.), [IpeacraBnenue HayyHOro AOKIJIajga 00 OCHOBHBIX pe3ylbTaTax MOATOTOBICHHOMN
Hay4YHO-KBAIM(PUKAIIMOHHON pabOTHI (MccepTaIum).

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS M CHUTIMHBI

[Tponecc n3yyeHHs JUCHUIUIMHBI HAapaBieH Ha (JOpMUpPOBaHHE CIEAYIOUINX KOMIIETECHIINI:

— IIK-3 roroBHOCTH K pa3pabOTKe M peaau3aluyd YyCTPOMCTB M CHUCTEM HEJIMHEHHOW W BOJIHO-
BOJIHOM ()OTOHUKH, KBAHTOBOH JIEKTPOHUKH U ONITUYECKOI rosorpaduu;

B pe3ynbraTe u3ydyeHus IUCHUILTUHBI 00Y4atoLUIHics JOKEeH:

— 3HATh (U3NYECKHE OCHOBBI KBAHTOBOH 3JIEKTPOHUKH, UHTETPAIBbHOM U BOJHOBOJAHOM (oTO-
HUKH; ITOAXO/bI K ONIMCAHUIO ONTUYECKUX SIBJICHUN B YCTPOMCTBAX U CUCTEMAaX KBAHTOBOM DJIEKTPOHUKH,
UHTETpalIbHOM M BOJIHOBOAHOHN (DOTOHMKH; IPUHIUIIBI TOCTPOCHUS M (YHKIIMOHUPOBAHUS HUHTETPAIbHO-
ONTUYECKHUX U BOJHOBOJHBIX YCTPOMCTB, CUCTEM M IMPUOOPOB; OCHOBHBIE METOJIbl pacyeTa U TEXHOJIOIH-
YeCcKHe MPOILECChI, UCIIOIb3yEeMBbIE MTPU pa3padOTKe U pealnu3aluu YCTPOMCTB HHTETPaIbHON U BOJHOBO/I -
HOU (OTOHUKH;

—  YMeTb OIpeesAiTh U 000CHOBBIBATh BEIOOP CXEMBI TOCTPOCHHS 3JIEMEHTOB, YCTPOHCTB U CHU-
CTEM UHTETpaJIbHOM U BOJIHOBOAHON (POTOHUKHU Pa3TMYHOTO HA3HAUYEHUS, a TAKXKE METO/I0B U TEXHOJIOTUU
peanu3alyy UHTErpaIbHO-ONTUYECKUX U BOJTHOBOAHBIX 3JIEMEHTOB, COOTBETCTBYIOIIUX (PYHKIIMOHAIBHO-
My Ha3HA4Y€HHUIO pa3padaThIBAEMbIX YCTPONUCTB M CUCTEM U UCIIOJIb3YEMOMY CIIEKTPAIbHOMY JIHAIa30HYy;

—  BJAaJeTh METOJaMU MaTeMaTHYeCKOrO MOJEIMPOBaHUs (U3MUECKUX SBJIEHUN B yCTpOicTBax
U CUCTeMaX MHTErpajibHOW M BOJHOBOJHOW (POTOHUKH, a TAKXKe MHKEHEPHOT'O MPOEKTUPOBAHUS 3JIEMEH -
TOB, YCTPOMCTB WU CHCTEM HHTErpaJbHOM W BOJIHOBOAHOM (DOTOHMKH;, METOAAMHU peaTu3aldy HHTE-
IPAIBHO-ONTUYECKUX DJIEMEHTOB, BOJIHOBOJHBIX YCTPOMCTB U CUCTEM, C UCIIOJIb30BAHUEM CTAHIAPTHBIX U
CIEHNATN3UPOBAHHBIX TEXHOJIOTUYECKHUX U SKCIEPUMEHTAIBHBIX METOAMK U MTPOTPAMMHBIX CPEJICTB; Me-
TOJAMKAMH HU3MEPEHUN OCHOBHBIX IapaMETPOB MHTErPaJIbHO-ONTHYECKUX DJIEMEHTOB, YCTPOHCTB U CHU-
CTEM, a TAKKE OCHOBHBIX XAPAKTEPUCTUK ONTUYECKUX MATEPUAJIOB, UCIIOJIB3YEMBIX B YCTPOMCTBAX U CH-
CTeMax MHTETPabHON M BOJIHOBOJHON (DOTOHHKH.

4. O0beM TUCHUNJIMHBI 1 BUIbI Y4eOHOH padoThl
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBISAET 5.0 3aUeTHBIX €IUHUIIBI U TIPEJICTABICHA B TAOIH-
ue 4.1.

CornacoeaHa Ha noprane Ne 46680 3



Ta6mmma 4.1 — Tpy0eMKOCTh AUCITUTIIHHBI

Bupl yueOHOI nesTebHOCTH Bcero yacos Cemectpsbl
3 cemecTp 4 cemectp

AynuTopHbIe 3aHATHSI (BCETO) 72 36 36
Jlexumn 36 18 18
[IpakTuyeckue 3aHATHSL 36 18 18
CamocrostensHas pabora (Bcero) 108 72 36
[IpopaboTka JIeKIMOHHOTO MaTepraa 12 6 6
CamocTosTeTbHOE U3YYCHHE TEM (BOITPOCOB) 60 48 12
TEOPETUUECKON YacTu Kypca

[ToaroroBka Kk MPaKTUYECKUM 3aHSATHUSM, 36 18 18
CeMUHapaM

Bcero (6e3 ax3ameHna) 180 108 72
OO61mas TpyA0eMKOCTb, U 180 108 12
3aueTHbie EnuHATIBI 5.0 3.0 2.0

5. Coneprxxanue 11 CHUNIIHHBI
5.1. Pa3nenbl AMCHMILIMHBI U BUABI 3aHATHH
Pazensl qUCHMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe 5. 1.
Tabnuna 5.1 — Pa3nenbl IUCHUIUIMHBI ¥ BUJIBI 3aHITHIA
Bcero
4acoB
HazBanus paznenoB AUCITUTUTHHBI Jlek., a Hpax. Cam, (6e3 Popmmpyemere
3aH., 4 | pab.,u KOMIIETEHIUHA
9K3aMEeH
a)
3 cemecTtp

1 Beenenue 2 0 11 13 I1K-3

2 IlnanapHbie BOJIHOBOBI 6 6 16 28 T1K-3

3 [TosiocKOBBIE ONITUYECKHE BOJIHOBOIbI 3 2 11 16  |TIK-3

4 Tlotepu B ONTUYECKUX BOJTHOBOJIAX 3 4 17 24  |TIK-3

5 NHTerpanbHO-ONTUYECKUE DJIEMEHTHI CBSI3U 4 6 17 27 | IIK-3
Htoro 3a cemecTp 18 18 72 108

4 cemecTtp

6 M3mepenue napamMeTpoB ONTUYECKUX BOJI- 4 3 7 14 |TIK-3
HOBOJIOB

7 IlaccuBHBIE MHTETPAJIBHO — ONTHUYECKUE 4 2 7 13 |IIK-3
DIIEMEHTBI

8 YnpaBieHue U3ITy4EHUEM B ONITUUECKUX 4 4 5 13 |TIK-3
BOJIHOBOJIaX

9 Henuuelinble sSIBIICHUS B ONITUYECKUX BOJ- 2 6 9 17 IK-3
HOBOJIaX

10 BosiokoHHO-ONITUYECKUE 3TIeMEHTHI. Boii- 4 3 8 15 [1K-3
HOBOJIHBIE ONITUYECKUE YCUITUTENHU U JIa3ephl

Hroro 3a cemectp 18 18 36 72
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Hroro

36 36 108 180

5.2. Conep:xanue pa3aesioB JUCUUIIMHBI (110 JIEKIHAM)

Coneprxanue pa3/ieioB JUCIUILINH (110 JEKIUSIM) IIPUBEACHO B TabIuIe 5.2.
Tabmuna 5.2 — Conepkanue pa3aenoB TUCIUIUIAH (TIO JEKIUSIM)

Hazsanwns pa3aciioB

Cojeprxkanue pas3iesioB AUCIUIUTHHBI (10
JICKIIHSIM)

Tpyr1oeMKOCTb,
q

dopmupyemsble
KOMIIETECHIIUH

3 cemectp

1 BBexeunue

[IpenMer HHTErpAIbBHON U BOJTHOBOJHOMN
doronuku. Mcropus pasputus. OCHOBHBIC
(U3UYECKUEe TPUHITUIIBI TOCTPOCHHUSI dJIe-
MEHTOB BOJTHOBOAHOU (hoToHukH. Knaccu-
(dbuKaIus ONTHYECKUX BOJHOBOAOB. JlocTh-
JKEHUS U MEePCIEKTUBBI PA3BUTHSI.

Hroro

I1K-3

2 IInanapHueie
BOJIHOBO/IbI

du3nueckue NPUHLUIBI BOJTHOBOJHOIO pac-
IPOCTPAHEHUs CBETA B INIAHAPHBIX BOJIHO-
BOJHBIX CTPYKTYpax CTYIIEHYaTOro BUJA.
['eomeTpuueckast ONTHKA MJIAHAPHBIX BOJIHO-
BOJOB. /lucniepcuonnoe ypaBuenue TE u
TM MoJ1 JIEHOYHOT'0 IJIAHAPHOT'O BOJIHOBO-
J1a. DJIEKTPOMAarHUTHas TEOPHUsI IJIaHAPHBIX
BOJIHOBOZI0B. CBOMCTBA MO/ INIEHOYHOTO U
I'PaJIMEHTHBIX IUIAHAPHBIX BOJIHOBOMOB. Hop-
MHUPOBaHHBIE NTapaMeTPHI MJIaHAPHBIX BOJIHO-
BOJIOB.

Hroro

I1K-3

3 IlomockoBBIE
OIITUYCCKHUC
BOJIHOBOJbI

TexXHOIOTHSI N3TOTOBIICHHSI TTOJIOCKOBBIX
BOJIHOBOZIOB. Pacuer mapameTpoB mosoc-
KOBBIX BOJIHOBOJI0B. O6sacTH UCTIONB30Ba-
HUS B HHTETPAJILHON OINTOAJIEKTPOHUKE U
BOJIHOBOZHOH (pOTOHUKE.

Hroro

I1K-3

4 Tlotepu B
ONTUYECKUX
BOJIHOBOJIax

MexaHmMm HOTepI) B OIITHUYCCKHUX BOJIHOBO-
nax. [Tormomenune cBeta. Paccesane ceeTa B
JIpyrue Mol BoHoBoa. [lotepu Ha u3ru-
6ax. MeTonpl onpeiesieHust TOTePh B ONTH-
YEeCKHUX BOJHOBOAX.

HUroro

I1K-3

5 NurerpansHo-

OIITUYCCKHUC SJICMCHTHI

CBsA3H

TopueBol BBOA U3JIy4eHUs B IUIAaHAPHBIE U
MOJIOCKOBBIE€ BOJTHOBOIbI. Cy:KMBAIOLIUKCS
kpaii. [Ipu3menHsIli BBOJ. PemeTouHsbli siie-
MeHT cBs3U. D(H(PEeKTUBHOCTH BBOAA U3ITyUe-
HUSl B TJITAHAPHBIA BOJHOBOJ. DJIEMEHTHI CBSI-
31 MEXJ1y ONITHYECKUMU BOJIHOBOJaMU (Tu1a-
HapHBIMH | MOJOCKOBBIMH ). CTHIKOBKA TIJ1a-
HapHBIX BOJHOBOJOB C ONTUYECKUMU BOJIHO-
BOJaMH.

Hroro

I1K-3
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Htoro 3a cemectp 18

4 cemectp

6 N3mepenue N3mepenne 3 hekTUBHBIX MMOKa3aTeIeH rpe- 4 I1K-3
apaMeTpoB JIOMJICHUS BOJTHOBOJHBIX Moj. M3mepeHue
ONITHYECKUX nokasareJsi peIoMIICHHUS MaTepraa
BOJIHOBOJIOB TJICHKU U TOJILIUHBI TOHKOIIJICHOYHBIX BOJI-

HOBOJIOB. M3MepeHune 3aTyxaHusi B BOJIHOBO-

Ie.

Hroro
7 IlaccuBHBIE [ImaHapHbIe TUH3BL: T€OIE3UNYECKUE JIMH3BIL, 4 I1K-3
MHTErpaJIbHO — JUH3BI ¢ U3MEHEeHHEM YPPEKTUBHOTO MOKa-

ONTUYECKHE 3JIEMEHTHI |3aTes pesoMieHus, JIuH3bl JlroneGepra.
Topuessie oTpaxarenu. [nanapusle npus-
Mbl. [I1aHapHbIe OTpaxaTes.

Hroro
8 YmpaBnenue AKYyCTOONTUYECKHE METO/bI YIPABICHUS 4 I1K-3
U3ITy4YEeHUEM B CBETOM B ONTHYECKUX BOMHOBOJaX. Jludpak-
ONTUYECKUX 1IMs BOJTHOBOJHBIX onTudeckux BosH (BOB)
BOJIHOBOJIaX Ha TIOBEPXHOCTHBIX aKyCTUYECKUX BOJHAX

(ITAB). Dnexrpoontuueckue (30) MeTObI
yIpaBJIEHUS U3JIyY€HHEM B BOJTHOBOHBIX
crpykrypax. ®azossie 20 MOAYIATOPHI.
Onexrpoontuyeckue npusmsl. [loxynposon-
HUKOBBIE (DOTONPUEMHUKHU.

Hroro 4
9 Henunelinbie BonHoBonHas reHepanus BTOPOU rapMOHHU- 2 I1K-3
SBJICHHS B OITUYECKUX |KU. [ eHepanys rapMOHUK Ha NIEPUOIUYECKUX
BOJTHOBOJIaX JIOMEHHBIX CTPYKTYpax B ONTHYECKUX BOJI-

HoBOAax. PoropedpakTUBHBIE Y3PPEKTH B
3JIEMEHTAaX UHTErPATIbHOM M BOJTHOBOJAHOM

(bOTOHUKH.
Htoro
10 BosokonHo- Tomnomorust onTuueckou ceT. BoloKkoHHBIE 4 [1K-3
ONTHYECKUE DJIEMEHTEI. | CBETOBOALI. BOIOKOHHO-OIITHUECKHE TaTUH-
BosHOBO1HBIE ku. [TomynpoBoaaukoBeIe Jazepbl. OOmue
ONTUYECKUE YCUIIUTEIH | XapaKTepUCTUKH ycunutenen. [Ipunnun pa-
U J1a3ephl 00ThI 3pOueBoro ycwmutens. OnTuaeckas

cxema 3pOHeBOro BOJOKOHHOTO YCHITUTEIS.
Teopernueckoe onrcanue padoOThl yCHIIHTE-
JISl ¥ €T0 OCHOBHBIE MTAapaMeTPBI.

Hroro 4
Hroro 3a cemectp 18
Hroro 36

5.3. Pa3znesibl AUCHUIJIMHBI U MEKIMCUMILTHHAPHBIE CBSI3H ¢ 00ecneYnBaOMUMU (TMPeabIAyIIHMH)
U ofecneunBaeMbIMU (MOCJIeTYHOIIMMH) TUCHUILINHAMHA
Paznensl AMCUMITIIMHBI U MEKIUCIUILIMHAPHBIE CBS3U € 00ECIeUNBAIOMUMU (TIPEABIIYLIITIME) U
obecreunBaeMbIMU (TIOCIEIYIOIIUMHA) JUCIUTITMHAMH MIPEICTABICHBI B TabmuIe 5.3.
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Tabmmma 5.3 — Pa3aenbl fUCHUIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSI3H

Ne paznenoB gaHHOM TUCIUIUTUHEL, IJIs1 KOTOPBIX HEOOXOIMMO H3YdCHHE
HauMeHOBaHME TUCIUILIHH o0ecreunBaroMX U 00eCTIeYnBaEMBbIX JUCHIUTLINH

1 2 3 4 5 6 7 8 9 10

[IpenmectByromuye QUCHUIIITUHBL

1 UnTerpanbHas U BOJHO-

+ + + + + + + + + +
BO/HAasA (pOoTOHMKA
2 VIHoCTpaHHBIH S3bIK + + + + + + + + + +
3 UadopmanoHHbBIE U
3JIEKTPOHHBIE PECYPCHI B + N N N N N N . . N
OpraHu3aIy HayYHBIX UC-
cllenoBaHu
4 dusuka 1 aCTPOHOMUS + + + + + + + + + +

[Tocnenyromme TUCHUTIITMHBI

1 UnTerpanbHast 1 BOJIHO-

+ + + + + + + + + +
BOJHAS (POTOHHKA

2 Onruka + + + + + + + + + +

3 IMoaroToBka HayYHO-KBa-
TU(HUKAITMOHHON PabOThI

(muccepTanumn) Ha COUCKa- + + + + + + + + + +
HUE YUCHOU CTEIICHH KaH-

nuaaTa Hayk (paccpen.)

4 TlpencraBiieHue HAy4YHOTO
JIOKJIa7a 00 OCHOBHBIX pe-
3yabTaTax MOATrOTOBJICHHOM + + + + + + + + + +
Hay4YHO-KBaJIN(PUKAITMOH-
HOM paboThI (AHUCcepTanun)

5.4. CooTBeTCTBHE KOMIIETEeHUMIi, GOpMHPYeMBbIX IPH U3Yy4YeHUH AUCUMILIMHbI, U BUAOB 3aHATHI
CootBeTcTBHE KOMIETEHIMH, (POPMUPYEMBIX ITPU U3YUEHUH TUCLUUIUIMHBI, U BUJOB 3aHATHH
npezcTaBiIeHo B Tabnuie 5.4.
Tabmuna 5.4 — CooTBeTCTBUE KOMIETEHUUH, (POPMUPYEMBIX MPU U3YUYEHUU AUCLHUIIINHBI, U BUJIOB 3aHS -

TUMN
KomrmeTenim Bunel 3anaTHit
DOopMBI KOHTPOJIA
1 Jlek. [pak. 3aH. Cam. pa6.
I1K-3 + + + Ompoc Ha 3aHATHAX, 3aueT, Tecr,
OT4er 1o MpaKTUYECKOMY 3aHs-
THUIO

6. UHnTepakTHBHBIE MeTOABI M (OPMbI OPTraHU3AINH 00y YEHH ST
He npeagycmorpeno PYIL

7. JlabopaTopHbie padoThI
He mpenycmorpeno PYIL.

8. IpakTHYeckue 3aHATHS (CEMUHAPDI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHHAPOB) MPUBEACHO B Tabmuie 8. 1.
Ta6mmma 8.1 — HauMeHoBaHME MPAKTHYECKUX 3aHATHN (CEMUHAPOB)

HanmenoBanue npaktudyeckux 3aHatuii | TpyaoeMKkocTs, | DopmMupyembie

HasBanus pasznenos
(cemuHApOB) q KOMITCTCHITH
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3 cemecTp

2 IInanapHeie BomnHoBOIHBIE MOIEI IIJIEHOYHOI'O BOJHOBO/IA. 6 [1K-3
BOJIHOBOJIBI DddekTrBHas TONIIMHA BOITHOBOIA. ['pagu-

€HTHbIE TUITaHApHbIE BOJHOBO/Ibl. BoHOBBIE

YpaBHEHUS JUIsl IUIAHAPHBIX BOJHOBOJIOB.

Mol ieHouHOro BoaHoBoAa. CBolicTBa

MO/ INIEHOYHOT'0 BOJIHOBOZA. BosiHOBEIE

ypaBHEHUS JUIsl TPAAMEHTHBIX TUTAHAPHBIX

BOJIHOBO/IOB.

Hroro 6
3 ITonockoBeie Meroa 3pdekTHBHOTO TOKa3aTess MPeIoM- 2 I1K-3
ONTHYECKHUE JIEHUs 1Sl aHAJIM3a II0JIOCKOBOI'O BOJIHOBO/1A
BOJIHOBO/IbI rpeOHEBOTO THUTIA.

Hroro
4 Ilotepu B [ToTepu B MaTepuanax BOJHOBOJAHOU CTPYK- 4 I1K-3
ONTHYECKUX Typbl. PaccesiHue cBeTa B ipyrue Mojbl BOJI-
BOJIHOBOJIax HoBoJa. [lorepu Ha u3ruode.

HUroro 4
5 NurterpansHoO- TopueBoi BBOJ U3JIy4eHUS B IIaHAPHBIC U I1K-3
ONTUYECKUE IJIEMEHTHI | 10JIOCKOBbBIE BOJHOBO/IbI. TOHKOIIIIEHOUHBIN
CBS3U BOJIHOBO/I € CykHuBaroluMcs kpaem. [Ipus-

MEHHBIHN JIEMEHT CBSI3U. PermeTounslii siie-

MEHT CBSI3U. DJIEMEHTHI CBSA3U MEXY IUIa-

HapHBIMHU BOJIHOBOJIaMU. DJIEMEHTHI CBSI3U

MEXKy NMOJOCKOBBIMU U IJIAHAPHBIMH BOJIHO-

BOJAMHU. DJIEMEHTHI CBSI3M MEXY MOJI0C-

KOBBIMH BOJTHOBOJIAMH. DJIIEMEHTBI CBSI3U

MEX/1y BOJJHOBOJAMHU ¥ ONTHYECKMMHU BOJIOK-

HaMH.

Hroro 6
Hroro 3a cemectp 18

4 cemecTp

6 3mepenue N3mepenue 3¢ pekTUBHBIX MOKa3zaTenei npe- 3 I1K-3
napameTpoB JIOMJIEHUS BOJIHOBOJHBIX MOJ. M3mepenune
ONTUYECKUX MoKazarteJss MpeIoMIIeHHs MaTepHaa TIEHKH
BOJIHOBOJIOB U TOJIIIMHBI INIEHOYHBIX BOJHOBOJOB. M3Mme-

peHue 3aTyXaHHsl B BOJTHOBOJE.

Hroro
7 ITaccuBHBIE I'eonesnueckue miaHapHble JIMH3BL. JIMH3BI € I1K-3
WHTErPaJIbHO — n3MeHeHHeM >(PPEeKTUBHOTO MOoKa3aTes npe-
ONTUYECKHE AJIEMEHTHI |JIOMJIEHUS BOJIHOBO1A. [ i1anapHble TNH3bI

JIroneGepra. Topuesble oTpaxarenu. [lna-

HapHBIC PU3MBI,

Hroro
8 Ynpasnenue AKYCTOONITUYECKHE METObI YIIPABIICHUS B 4 ITK-3

W3JIyYCHHEM B
ONTUYECKUX
BOJIHOBOJAX

IJIJAHAPHBIX CTPYKTypax. Pa3oBbIe ANIeK-
TPOONTHYECKUE MOYJIATOPBI. MoayIsSITOpBI U
MIEPEKITIOYATEIN PEIIETOYHOr0 THIIA. DJIEeK-
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TPOOIITUYECKHUE YCTPOMCTBA YIIPaBICHUS Ha
CBsI3aHHBIX ITOJIOCKOBBIX BOJTHOBOJAX. Onek-
TPOONTHYECKUE TPU3MBL. AMIUIUTYIHbIE BOJI-
HOBOJIHbIE MOAYJIsITOpBl Maxa - Llenaepa.

Hroro

9 Henuuenusie

BOJIHOBOAAX

SABJICHUA B OIITHYCCKHUX

BonnoBoHAs reHepanus BTOPOi TapMOHHKH.
I'enepanusi rapMOHHK HA IEPUOTUIECKUX J10-
MEHHBIX CTPYKTypax B ONTHYECKHUX BOJHOBO-
nax. Metoas! popmupoBanus poropedpak-
THBHBIX BOJIHOBOOB. [IpocTpaHcTBEHHBIE
COJIMTOHBI B IJTaHAPHBIX (HOTOpEeHPaKTHBHBIX
BOJIHOBOJIaX.

I1K-3

Htoro

10 Bosoxkouno-

BoanoBoaHbIE
ONITHYECKUE
YCUJIMTEIIU U JIa3epbl

OIITUYCCKUC JJICMCHTEI.

BonokonHusie cBeToBo1b1. [lonynpoBoanu-
KOBbIE MH)KEKIIMOHHBIE J1a3epbl. BOJIOKOHHBIE
spOueBbIe Ja3epsl ¢ OPITTOBCKUMHU 3epKalia-
Mu. OOTONPUEMHUKH AJI1 UHTETPAJIbHO-
ONTUYECKUX U PAIUOPOTOHHBIX CHCTEM.

I1K-3

Htoro 3
Hroro 3a cemectp 18
Hroro 36

9. CamocroniTesibHasi paboTa
Buasr camocTosTenbHON paboThI, TPYI0EMKOCTh U (OpPMUPYEMbIE KOMITETEHIIUH MPEACTABICHBI B

tabnuue 9.1.
Tabmuua 9.1 — Busiel caMoCTOSATENIbHOM pabOThI, TPYIOEMKOCTb U (POPMHUPYEMbIE KOMIIETEHINH
Bunael camocrostensHol | TpynoeMkocTs, | Popmupyemelie
HasBanus pasznenos g pyA ’ PMIPY DOopMBI KOHTPOJIA
paboTsl q KOMIIETEHIINH
3 cemecTtp
1 Beenenue CamMocTosTenbHOE U3yue- 10 I1K-3 Omnpoc Ha 3aHATHIX,
HUE TeM (BOMPOCOB) T€O- Tect
pETUYECKOM 4acTH Kypca
[TpopaboTka AeKIUOHHO- 1
ro MaTepuaia
Uroro 11
2 IlnanapHublie [ToaroroBka k mpakTuue- 6 I1K-3 Omnpoc Ha 3aHATHX,
BOJIHOBO/IbI CKHM 3aHSTHUSIM, CEMUHA- Otuer no npakTuye-
pam CKOMY 3aHATHUIO,
Tecr
CamMocTosATenbHOE U3yue- 8 ec
HUE TeM (BOIPOCOB) TEO-
pETHYECKOM YacTu Kypca
[IpopaboTka JEKIIUOHHO- 2
ro MaTepuaia
Utoro 16
3 IlosnockoBele [loaroroBka k npaxkTHye- 2 [1K-3 Onpoc Ha 3aHATHSX,
ONTUYECKUE CKHM 3aHSTHUSIM, CEMUHA- Otuer 1o npaxkTuyie-
BOJIHOBO/IbI pam CKOMY 3aHATHIO,
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CamMocTosATenbHOE U3yue-
HUE TeM (BOIPOCOB) TEO-
pETHYECKOM YacTu Kypca

Tect

[TpopaboTka JEKIIMOHHO- 1

ro MaTepuaia

Hroro 11
4 Ilotepu B [ToaroToBka K mpakTuye- 4 ITK-3 Onpoc Ha 3aHATHSX,
ONTUYECKUX CKUM 3aHSITHUSIM, CEMUHA- Otuer no mpaxkTuye-
BOJIHOBOJIax pam CKOMY 3aHATHIO,

Tect

CamocTosTenbHOE U3yue- 12

HUE TeM (BOIPOCOB) T€O-

pPETHUYECKOM YacTH Kypca

[TpopaboTka JEKIIHOHHO- 1

ro MaTepuaia

Hroro 17
5 NHTerpansHo- IToaroroBka K mpaxkTuye- 6 I1K-3 Ornpoc Ha 3aHATUSX,
ONTUYECKUE CKUM 3aHSITHUSIM, CEMUHA- Otuer no mpaxkTuye-
AJIEMEHTHI CBA3H pam CKOMY 3aHATHIO,

Tect

CamMocTosTenbHOE U3yue- 10

HUE TeM (BOIPOCOB) TEO-

pPETHUYECKOM YacTH Kypca

[TpopaboTka JEKIIHOHHO- 1

ro mMarepuana

Hroro 17
Hroro 3a cemectp 72

4 cemecTp
6 3mepenue [loaroroBka K mpakTuye- 3 I1K-3 Ornpoc Ha 3aHATUSX,
napameTpoB CKHMM 3aHATHSIM, CEMHHa- OTtyeT no npakTuye-
ONITHYECKUX pam CKOMY 3aHATHIO,
BOJIHOBOJIOB Tect
OJTHOBONO CamocrosTenbHOE H3yde- 3 ec

HUE TeM (BOMPOCOB) T€O-

pETHYECKON YacTu Kypca

[IpopaboTka JTEKIIHMOHHO- 1

ro MaTepuaia

Hroro
7 ITaccuBHBIE IToaroroBka k nmpakruue- [1K-3 3auet, Onpoc Ha 3a-
MHTErpaJIbHO — CKHMM 3aHATHUSIM, CEMHUHa- HATUSIX, OTYET 1Mo
ONTUYECKHE pam MPaKTUYECKOMY 3a-

JIEMEHTBI HATHIO, TecT

HIeMe CamocrosTenbHOE U3yde- 4 10, 1eC

HUE TeM (BOIPOCOB) TEO-

pETHYECKOM YacTu Kypca

[IpopaboTka JEKIIMOHHO- 1

ro MaTepuaia

Hroro
8 YmpaBnenue IloaroroBka Kk nmpakTuye- 4 [1K-3 Ornpoc Ha 3aHATUSX,
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HU3TYyUYCHUCM B

CKHUM 3aHATUAM, CCMUHA-

Otuer 1o npaxkTuye-

ONTUYECKUX pam CKOMY 3aHSTHIO,
BOTHOBOZAX [IpopaboTka NeKIHOHHO- 1 Tect

ro Marepuaia

Hroro
9 Henuneiinbie [loaroroBka k npaxkTuye- I1K-3 3auet, Omnpoc Ha 3a-
SIBJICHUS B CKUM 3aHATHSAM, CEMUHA- HATHIX, OTYeT 1o
ONTUYECKUX pam PaKTHYECKOMY 3a-
BOJIHOBOJAX HATHIO, Tect

OTTHOBOZIA CamocTosTenbHOe u3yue- 2 f0, Lec

HUE TeM (BOIIPOCOB) TEO-

pPETUYECKOMN YacTu Kypca

[IpopaboTka neKIHOHHO- 1

ro Marepuaia

Hroro
10 BosiokoHHO- [ToaroroBka k nmpakTuye- [1K-3 Onpoc Ha 3aHATHSIX,
ONITUYECKHE CKUM 3aHATHSM, CEMUHA- OTuer o npaxTHye-
JJIEMEHTHI. pam CKOMY 3aHATHUIO,
BosiHOBOIHBI Tect

OTTHOBOJTHEIC CamocTosTenpHOe U3yue- 3 ec

OITHHCCKHC HUE TeM (BOIIPOCOB) TEO-
YCHIHTCI | pETUYECKOM 4acTH Kypca
Ja3epsl

[IpopaboTka neKIuoHHO- 2

ro Marepuasia

Hroro 8
Hroro 3a cemectp 36
Hroro 108

10. KypcoBoii npoekT / KypcoBasi pa6oTa
He mpenycmorpeno PYIL

11. PeiiTUHrOBasi CHCTEMA /IJIfAl OLIEHKH YCIIeBA€MOCTH 00yUaIoIIUXCsl
PeiiTuHroBas cucreMa He UCIIOJIb3YETCA.

12. YueOHO-MeTOqUYECKOE M HH(POPMAIIMOHHOE 00ecTiedeHHe TUCIHIIHHbI

ke TYCVYP - 125k3.)

12.1. OcHoBHas TUTEpaTypa
1. Onrosnexrponuka : Ilep. ¢ dp. / 3. Pozenmep, b. Buntep ; pen. nep. O. H. Epmakos. - M. :
Texnocdepa, 2006. - 588[4] c. : uin. - (Mup snexkrponuku (Hanmmuue B oudmuoreke TYCVYP - 40 5k3.)
2. OnTHueckas ¥ KBAaHTOBAs SJCKTPOHUKA : YueOHHK [utst By30B / A. H. [Tuxtun. - M. : Beicmas
mikona, 2001. - 574[2] c. (Hanuuue B 6ubanoreke TYCYP - 1479k3.)
3. HHTerpampHas ONTHKA JIJIS CHCTEM Tepenadn u o0padoTku mHGopmanmu : Mouorpadus / A.
C. Cemenos, B. JI. Cmupnos, A. B. llImaneko. - M. : Paano u cBs3b, 1990. - 225 ¢ (nanuuue B 6ubnmore -

4. HWudpopmanroHHas onTrka : YueOHoe nocodue st By30B / Hukonait Hukonaesuu EBTuxues,
Onera AnartonbeBHa EBtuxuesa, Urope Huxomaesuu Kommanen ; pen. H. H. EBruxues ; @enepanpHas
neneBast nporpamma "T'ocymapcTBeHHas! MOAJIEPKKA MHTETPAllU BhICIIEro oOpa3oBaHUS U (QyHIaMEH-
tansHOM Hayku Ha 1997-2000 roaet". - M. : U3marensctBo MOU, 2000. - 612 c. (Hanuuue B OuOIMOTEKE

TYCVYP - 18 3x3.)

5. OcHOBBI (HU3UYECKON M KBAaHTOBOW ONTHKH [DIEKTPOHHBINA pecypc]: YueObHoe mocobue / B.
M. angapos - 2012. 197 c. — Pexkum nocryna: https://edu.tusur.ru/publications/750 (nata oGpamieHus:

01.11.2018).
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12.2. lonoaHuTeIbHAS JIUTEPATYPA

1 Onruyeckue BoiHbBI B Kpuctamuiax : Ilep. ¢ anrn. / A. Spus, I1. FOx ; nep. C. I'. Kpuomuisr -
koB, riep. H. U. Ilerpos, pen. mep. U. H. Cucaksan. - M. : Mup, 1987. - 616 c. (Hanuuue B OMOIHOTEKE
TYCVYP - 59k3.)

2 bormanoB A.B., I'omybenko FO.B. BonokoHHBIE TEXHOJIOTHYECKHUE JIa3epbl U UX MPUMEHEHHE
[DnekTpoHHBIH pecypc] [DneKkTpoHHbIH pecypc]: YuebHoe mocodue. 2 e u3., uctp. u gom. — CI16. M3na-
TenbcTBO «Jlauby, 2018. — 236 ¢. — Pexum nmoctyma: https://e.lanbook.com/book/101825#book name
(mata oopamenus: 01.11.2018).

3 Urnaror A. H. OnTosnexkTpoHrnka U HaHO(OTOHHMKA [DIEKTPOHHBIA pecypc| [DIeKTpOHHBIH
pecypc]: Yuebnoe mocobue. — CII6. U3natensctBo «Jlanby, 2011. — 544 c. un. ISBN 978 5 8114 1136 8
— Pexxum poctymna: https://e.lanbook.com/book/95150#book name (mata ooparenus: 01.11.2018).

12.3. YueOHO-MeTOAMYECKHE IIOCOOUA

12.3.1. Ob6s13aTesibHbIE Y4eOHO-MeTOAUYeCKH e 0COOusI

1 ®otopedpaktuBHbIe 3(P(HEKTH B IEKTPOONTUYECKUX KPUCTAIUIAX [DJIEKTPOHHBIA pecypc]:
VYyebOnoe nocobue / B. M. lllanaapos, A. E. Mannens, C. M. [llangapos, H. 1. bypumos - 2012. 244 c.
(Mcronp3yercst st MpakTUYECKUX 3aHATHN) — Pexum mocryma: https://edu.tusur.ru/publications/1553
(mara obpamenns: 01.11.2018).

2. Bsenenme B onTHuecKy0 (hU3MKY [DIeKTpOHHBINH pecypc]: Yuedbnoe nmocodbue / C. M. Illan-
mapoB - 2012. 127 c. (Mcnomp3yercss sl MpakTUYecKuX 3aHsaTHil) — Pexum nocryna:
https://edu.tusur.ru/publications/2196 (nara obparenus: 01.11.2018).

3. BBenenue B HeNMHEHHYIO ONTUKY [DIEeKTpOHHBIN pecypc]: YueOnoe nmocodue / C. M. llan-
mapoB - 2012. 41 c. (Ucnonw3yercs pans mpakTUdeckux 3aHaTud) — Pexum nocryna:
https://edu.tusur.ru/publications/2059 (xara ooparenus: 01.11.2018).

4. BaeneHue B KBaHTOBYIO M ONTHYECKYIO JIEKTPOHUKY [DIEKTPOHHBIN pecypc]: YueOHoe 1mo-
cobue / A. . bamkupos, C. M. lllangapos - 2012. 98 c. (Mcnonb3yercs Ui NPaKTUYECKUX 3aHATUN) —
Pexxwum nocryma: https://edu.tusur.ru/publications/1578 (nara oopamenus: 01.11.2018).

5. HudopMmanmoHHbIE U 3TIEKTPOHHBIE PECYPChl B OPTaHU3AIMK HAYYHBIX HCCIeIOBaHUN [Dnek-
TPOHHBIN pecypc]: YueOHO-MeToanueckoe mocodue Nmo MpakTUYecKoil u camocrosiTenbHON padote / E.
M. Ilokposckas - 2018. 13 c. (Mcnonp3yercs [uisl NMpakTUYeCKMX 3aHATHH) — Pexxum nocryma:
https://edu.tusur.ru/publications/7289 (nara obparenus: 01.11.2018).

6. AkTyanbHbIE TPOOIEMBbI HAYKH U UHAYCTPUU (POTOHUKH M ONTOMH(POPMATHKH [ DIEKTPOHHBIN
pecypc]: Coopnuk crateit / B. M. [llannapos, C. M. [llannapos, B. B. lllenenesuy - 2013. 275 c. (Mc-
HOJIB3YETCs TS PAKTHUYECKUX 3aHATHIT). — Pesxkum moctyna: https://edu.tusur.ru/publications/3012 (nara
obpamenus: 01.11.2018).

12.3.2. YueOHO-MeTOANYECKHE MTOCOOHUSI IJIsl I C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI
HHBAJH/I0B

Y4eOHO-METOINYECKHE MAaTEePUaTbl Il CAMOCTOSTSIILHOW M ayJUTOPHON pabOThl 00YJArOIIUXCs
M3 9rcJia JIMI ¢ OrpaHUYC€HHBIMH BO3MOXXHOCTAMU 310POBbS U WHBAJIIMIOB IIPCAOCTABIAIOTCA B Q)opMaX,
aJIalITUPOBAHHBIX K OTPaHUUCHHSIM UX 3JI0POBbS U BOCIIPUATHS UHPOPMALIUH.

JJ1st 1M ¢ HAapyIIeHUsIMM 3PeHus

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA;

- B IICUATHON ()OpPME YBEITUUCHHBIM HIPUPTOM.

JUJ1s1 JINL ¢ HAPYILICHUSIMHU CJIyXa:

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,;

- B [IeYaTHOU (hopMme.

JlJ1s1 1M1 ¢ HAPYIIEHUsSIMH OTIOPHO-IBUTATEILHOTO alapara:

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,;

- B IeUaTHOM hopme.

12.4. lIpodeccuonanbHbie 6a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI

1. IIpu M3yd4eHUN AUCHUILTUHBI PEKOMEH]IYETCsl UCIOJIb30BaTh 0a3bl JaHHBIX, HH()OPMAIIMOHHO-
CIIPaBOYHBIE M TIOUCKOBBIE  CHCTEMBI, K  KOTOPbIM y TYCYPa ectb  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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12.5. Ilepuoauyeckue U3aHUs

1. KBaHTOBas 21EKTPOHHUKA : HAYYHO-TEXHUUYECKUH KypHaI. - M. : Panuo u cBa3s . - XKypHan
BeIXOmUT ¢ 1971 1.

2. Ontuka u cekrpockonus. - M. : Hayka . - XXypnain Berxomur ¢ 1956 1.

3.  ®wuswuka tBepaoro tena. - M. : Hayka . - XKypnan Beixogut ¢ 1959 .

4. ®dusuka ¥ TEXHUKA NOJIYIPOBOIHUKOB. - M. : Hayka . - XKypnan Beixogut ¢ 1967 r.

5. XKypnan texaudeckont pusuku. - M. : Hayka . - XKypnau Berxogur ¢ 1931 1.

6. ®Pwusuka : HayuHbIl )xypHau : M3Bectus BY3o0B. - Tomck : COTU . - XKypuan Berxogur ¢ 1958

7. XypHas sKCTIepIMEHTAJILHON U TeopeTHueckon ¢pu3uku . - M. : Hayka . - )KypHai BEIXOIUT ¢
1873 r

8. Ilmcema B KTD [DnexTpoHHbIN pecypcl: — Pexum JIOCTyTa:
https://journals.ioffe.ru/journals/4 (nara obpamenus: 01.11.2018).

9. JHoxnansl TOMCKOro rocy1apCTBEHHOTO YHHBEPCHTETA CUCTEM YIIPABICHUS U PATHOdIIEKTPO-

HUKUA. [OneKkTpoHHBIM pecypc]: — Pexum gocryma: https://journal.tusur.ru/ (mata oOpaieHus:
01.11.2018).

10. VYcmexu ¢puzmveckux Hayk [DnekTpoHHbIN pecypc]: — Pexkum nmocryna: https://ufn.ru/ (nata
obpamenus: 01.11.2018).

11. Tlucema B KOTD [DnexTpoHHbIT pecypc]: — Pexum JIOCTyTaA:

http://www.jetpletters.ac.ru/ru/jetpl.shtml (nara o6pamenwus: 01.11.2018).

13. MaTepuajibHO-TEXHHYECKOE 0O0ecneyeHue JUCHUILUINHBI U TPedyeMoe MporpaMMHoe
obdecreueHmne

13.1. O6mue TpedOBaAHMS K MATEPHATBHO-TEXHHYECKOMY M POrPaMMHOMY 00ecrnedeHn o
AUCIHUILITUHBI

13.1.1. MaTepuaJbHO-TeXHHYeCKOe M POrpaMMHOe o0ecniedeHue 1J1sl JTeKIHOHHBIX 3aHATHIA
Jliis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHAWBUIYAIbHBIX KOHCYIbTALIUH, TE-
KyHIero KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTCCTAllUH HCIIOJIB3YCTCA yqe6Ha$[ ayJuTOopHs ¢ KOJIUYCCTBOM I10-
CaJIOUHBIX MECT He MeHee 22-24, o0opynoBaHHas JOCKOW M CTaHIapTHON y4deOHOW Mebenbro. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYJ0BaHNUE U yU€OHO-HATJISTHBIE TTOCOOMS, 00ECTIEYNBAIOIINE TEMATHIECKUE UJI-
JFOCTPAIMU O JIEKIIMOHHBIM pa3zesaM JUCLUIUIMHBIL.

13.1.2. MaTepua/JibHO-TeXHHYECKOEe H IPOrPaMMHOe o0ecniedeHue 1Jisl MPAKTHYECKHUX 3aHATHH

VYuebnas naboparopus

ydeOHast ayUTOPHUs ISl IIPOBECHUS 3aHATHI TPAKTUIECKOTO THTIA, Y9eOHas ayIUTOPHsI ISl TTPO-
BE/ICHUS 3aHATHH 1a00paTOPHOIo THIA, TOMEIIEHUE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS Kyp-
COBBIX Pa0OT), TOMEIIEHUE [Tl TPOBEACHHUS TPYNTIOBBIX U HHIMBUIYATHHBIX KOHCYIbTAIIAI

634034, Tomckas obnacts, r. Tomck, Bepimmanna ynuna, a. 74, 110 ayg.

Onucanne uMeroIerocs 000pyI0BaHus:

- JIaGopatopHble cTeH bl (6 mIT.);

- UsmepurenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnueckast ckambst OCK-4;

- [lomemienue /1 XpaneHust yaeOHOTo 000py10BaHMS;

- Kommuiekt ciennanu3npoBanHoil yueOHo mebeny;

- PabGouee mecto npenogaBarens.

[TporpamMmmHoe obecrieueHne He TpedyeTcs.

13.1.3. MaTepua/JibHO-TeXHHYEeCKOe H MPOrpaMMHOe odecrievyeHne A CAMOCTOATEIbHOI padoThI
Jnst caMOCTOSITENIBHOW pabOThl UCTIOIB3YIOTCS YyUeOHBIE ayUTOPHH (KOMIBIOTEPHBIE KJIACCHI),
pacroyioKeHHBIE 110 aJipecam:
- 634050, Tomckast o6mactb, r. Tomck, Jleanna npocnekT, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, 1. Tomck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast o6nactb, r. Tomck, Bepimununa ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o61acTh, T. ToMck, Bepmmauna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHas MeOeb;

- komnbioTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIIOYCHBI K ceTH «HTepHeT» M 00eCIeYrBarOT JOCTYI B AJIEKTPOHHYIO WH-
(dbopMaIrmoHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

[TepeueHs MPOrpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajibHO-TeXHHYeCKOe o0ecnedeHHe TUCHUTIINHBI IS JIUI C OTPAHUYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbSI H HHBAJIHI0B

OcBoeHME TUCLUIUIMHBI JUIAMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/10pOBbsSl U HMHBAJIUAaMU
OCYILECTBIISICTCS C UCIOJIb30BAHUEM CPEJCTB 00yUEHUS O0ILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Tpu 3aHATHAX ¢ 00yUYaIOLIMMUCS ¢ HAPYLIEHUSIMH CJIyXa [IPEAYCMOTPEHO HUCII0JIb30BAHUE 3BYKO-
YCUJIMBAIOILEH annaparypsl, MyJIbTUMEIUHHBIX CPEJCTB U JPYTUX TEXHUUYECKUX CPEACTB IpHeMa/nepeaa-
4yn yueOHOI nH(opMaIu B JOCTYIHBIX (hopMax, MOOMIIEHOW CHCTEMBI IPENOJaBaHUS Il 00yIatOIIXCsI
C MHBAJIUJAHOCTbIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBl. Y4eOHasi ayauTOpusi, B KOTOPOI 3aHUMAIOTCS
oOyuaroluecsi ¢ HapylIeHHEM CilyXa, 000pyI0oBaHa KOMIIbIOTEPHOM TEXHUKOW, ayJMOTEXHHUKOH, BUIEO-
TEXHUKOU, DJIEKTPOHHOM TOCKOU, MyJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATUAX ¢ OOYUYAIOIIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOIb30BAaHHUE B
JEKIIMOHHBIX U Y4eOHBIX ayTUTOPHIX BO3MOXKHOCTH IMPOCMOTpPA YIAIEHHBIX 00bEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WX CJIaiila Ha SKpaHe) PpU IOMOLIY BUACOYBEIUUUTENEH Uil KOM(POPTHOIO IPOCMOTPA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMUCS ¢ HAPYIIEHHUSIMH OMOPHO-IBHIATE]bHOI0 ANNAPATA UCIOJb-
3YIOTCS albTEpHATUBHBIE YCTPOWCTBA BBOJIa MHPOPMALIMK U JPyrue TEXHUYECKUE CPeACTBa IIpreMa/nepe-
naun ydeOHoW MH(OpMaluu B JOCTYMHBIX (opMax, MOOMIIBHOM cUCTeMBbl 00y4YeHHUs s JIFofel ¢ UHBa-
JUIHOCTBIO.

14. OueHo4Hble MATEPUAIBI U METOAUYECKHE PEKOMEHIAIUM 110 OPraHU3AIUN U3YYeHHs
JUCIUININHDI

14.1. Conep)lcamle OLHCHOYHBIX MaTEPHUAJIOB U METOAUYECCKUEC PEKOMECHAALIUMA
I[J'I}I OLCHKU CTCIICHHU C(bOpMI/IpOBaHHOCTI/I " YPOBHS OCBOCHHS 3aKPCIIJICHHBIX 3a JUCLIUTLIMHON
KOMHeTeHHI/Iﬁ HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHUAJIBI B COCTAaBE!

14.1.1. TecroBbIe 3agaHus

1. Pacnipenenenue cBETOBOTO IMOJs B IJIAHAPHOM BOJHOBOJIE, KOT/a TIOJTHOE BHYTPEHHEE OTpaxe-
HUE OTCYTCTBYET, MU CBET YACTHYHO MPOXOJUT Yepe3 BOJHOBOJHBIN CIIOW B TOUIOKKY W B TIOKPOBHYIO
cpeny, Ha3bIBaeTcs ...

a) U3y4aTeIbHON MOJIOM;

0) U3My4YaTeIbHON MOJION MOIJIOKKH;

B) BOJTHOBOJTHOUM MOJIO¥;

T') MOJION CBOOOHOTO MPOCTPAHCTBA.

2. PacnipesnierieHre CBETOBOTO IO B TUICHOYHOM IIJITAaHAPHOM BOJTHOBOJIE, KOTJIAa PacIpOCTPAHSIO-
nrasicsi B MOJIOXKKE BOJIHA MPEIOMIISIETCS Ha TPaHUIlE pasjiela TUICHKA-TIOI0KKA, UCIIBITHIBAET MOTHOE
BHYTPEHHEE OTPAKECHUE HA IPAHHUIIC TUICHKA—TTIOKPOBHBIN CIIOW M MPEJIOMIISIETCS CHOBA B IOJUTOXKKY, Ha-
3BIBACTCA ...

a) MOJIOM CBOOOJTHOTO TTPOCTPAHCTBA;

0) U3IIydaTenbHON MOJIOH MOJIOKKH,

B) U3JIy4aTeIbHON MOJION;
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T') BOJIHOBOJHOM MOJIOM.

3. Pacripenienienue CBETOBOTO MOJISl B TUIGHOYHOM IJITAHAPHOM BOJIHOBOJIE, KOTJIa CBET Ha 00enx
IpaHULaX TUICHKH UCHBITHIBAET MOJHOE BHYTPEHHEE OTpPaKeHUE, U MPU HEKOTOPBIX JUCKPETHBIX yIiax
NaJICHNUs Ha TPaHULbl pa3zelia IUIEHKU C MOJUIOKKOM U IOKPOBHOM cpefol pacrpocTpaHsercs B IJICHKE
0e3 moTepb MOIIHOCTH, Ha3bIBACTCH ...

a) U3JIy4aTeIbHON MOJIOM;

0) u3Iy4aTeIbHOM MOJION MOJITIOKKH;

B) BOJIHOBOJIHOW MOJIOH;

T') MOJIOM CBOOOHOTO MPOCTPAHCTRA.

4. B nonepeuno-snekrpuueckoir Mmoae TE, pacnpocTpanstouieiicss BAOIb OCH Z O IJIaHAPHOMY
BOJIHOBOJTY, HOPMaJIbl0 K MOBEPXHOCTH KOTOPOTO SIBISIETCS OCh X, OTJIMYHBI OT HYJISI KOMIIOHEHTHI dJIeK-
TPOMAarHUTHOI'O TOJIA ...

a) Ex, Ey u Hz;

0) Ex, Ez u Hy;

B) Hx, Hy u Ez;

r) Hx, Hz u Ey.

5. B nonepeuno-maruutHoi Mone TM, pacnpocTpaHsIOLIeiics BIOIb OCH Z MO MJIaHAPHOMY BOJI-
HOBOJy, HOPMaJIbIO K TIOBEPXHOCTH KOTOPOTO SIBIISIETCS OCh X, OTJIMYHBI OT HYJISI KOMIIOHEHTHI 3JIEKTPO-
MarHUTHOTO MOJS ...

a) Hy, Ex u Ez;

6) Hz, Ex u Ey;

B) Hx, Ey u Ez;

r) Hx, Hz u Ey.

6. D dexTuBHBIIM TOKa3aTENb TPETOMIICHHUS BOJTHOBOIHON MOJIBI ONIPEAETSAETCS, KaK ...

a) OTHOUIEHHE MTOCTOSIHHOM pacnpoCTpaHEHUs! CBETA B BaAKyyMe K IOCTOSIHHOW paclpOCTpaHEHUs
B ONITUYECKOM BOJIHOBOJIE;

0) OTHOILIIEHHE MTOCTOSHHOM pacpOCTpaHEHUs CBETa B ONITUYECKOM BOJIHOBOJIE K IOCTOSIHHOM pac-
MIPOCTPAHEHUS B BAKYYME;

B) OTHOLIEHHE IOCTOSIHHON paclpoCTpaHEeHMs CBETa B BOJTHOBOJAHOM CJI0€ K MOCTOSTHHOW pacipo-
CTpaHEHUs B IOJUIOXKKE;

') OTHOLIEHHE MMOCTOSIHHOM paclpOCTPaHEHHUs CBETA B MOJUIOKKE K MIOCTOSHHOM paclpOCTpaHEeHuUs
CBETa B BOJIHOBOJIHOM CJIOE.

7. D dexTuBHBIN MOKazaTeNb MPETOMIIEHUST BOJIHOBOJHOW MOJIbI B MJIEHOUHOM BOJIHOBOZIE M3Me-
HSETCS B peAeax ...

a) OT MOKa3aTesis IPeJOMJICHUS! TIOKPOBHOM Cpejibl 10 MoKa3aTells MPEeTOMIICHUS TOTI0KKH;

0) OoT moKa3aresst MPeJOMIICHUs] TOKPOBHOM CpeJibl 0 MOKa3aTes MPeIOMIICHUsI BOTHOBOIHOTO
CI1051;

B) OT IIOKA3aTelsl IPEIOMIIEHNUS TOAJIOKKHU JI0 NTOKA3aTelsl IPEJIOMIIEHHS BOJTHOBOAHOIO CJIOS;

T) OT HYJIA JI0 [TOKa3aTess MpeIoMIICHHS TOKPOBHON CPEJIBL.

8. DddexTHBHBIN TOKA3aTENb MPEIOMIICHUS U3Ty4aTeIbHON MOJIbI MTOIJIOKKH B TNIEHOYHOM  BOJI-
HOBO/IE U3MEHSETCS B Mpeesax ...

a) OT HyJIs 10 TTOKa3aTess IPeJoMIIEHUS IOKPOBHOW CPEJIBL;

0) OT Mokasaresns NpeJoMIICHHS MOUI0KKH /10 MOKa3aTess MPEeTOMIIEHUS! BOJIHOBOJIHOTO CJIOS;

B) OT IIOKA3aTelIsl IPEJIOMIIEHNUS] TIOKPOBHOM Cpeibl 10 MOKA3aTels IPEJOMIIEHUSI  BOJIHOBOJHOIO
CII051;

T') OT IOKa3aTessl MPeIOMIICHHS TOKPOBHOM CpPeJIbl 10 MOKa3aTesl MPEIIOMICHHS MOJTOKKH.

9. DddexTrBHBI TOKAa3aTENh MPETOMIICHAS U3TY9aTEIEHON MOJIBI B TNICHOYHOM BOJTHOBOJIE W3-
MEHSETCS B IpeAeax ...

a) OT HyJIS 10 TOKa3aTess IpeJoMIICHHUS TTOKPOBHOU CPEIbL;

0) oT moKazareJs MPeJOMIICHUsI TOKPOBHOI cpeJibl 10 oKa3aTessl MPEeTOMIICHUS MOJIT0XKKH;

B) OT IIOKa3aTeJIsl MPEJIOMIICHUS TOKPOBHOM cpeibl 10 MOKa3aTess MPEeTOMIECHUSI  BOJIHOBOJIHOTO
CI1051;

T) OT MOKa3aTesi IPeJOMIICHHUS TOIOKKH J0 ToKa3aTells MPeTOMIIEHUS BOJIHOBOIHOTO CIIOSI.

10. KpuTtndeckas TONIMHA BOTHOBOJHOTO CJI0s1 h, Mpy KOTOpO# 1715t JTaHHOI BOJHOBOJHON MOJIBI
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HACTYIAaeT OTCEUKa ...

a) YMEHBIIIAETCS C POCTOM JIJTMHBI CBETOBOW BOJIHBI A M1 COOTBETCTBYET PaBEHCTBY 3((HEKTUBHOTO
HoKa3aTess NPeJoOMIICHHUs BOJIHOBOAHON MO/IbI TOKA3aTeII0 IPETOMIIEHUS MTOAJIOKKY;

0) yBEITMUMBAETCS C POCTOM [UIMHBI CBETOBOI BOJHBI A U COOTBETCTBYET PaBEHCTBY 3(PPEKTUBHOTO
HoKa3aTeJssl PeOMIICHHUs BOJIHOBOAHON MO/IbI TOKA3aTeII0 IPETOMIIEHUS MTOAJI0KKY;

B) YBEJIMYMBAETCS C POCTOM JJIMHBI CBETOBOM BOJHBI A M COOTBETCTBYET PaBEHCTBY 3((HEKTUBHOTO
HIoKa3aTeJsl MPeOMIICHHUs BOJTHOBOAHOM MO/IbI MOKA3aTel0 IPEIOMIIEHUS BOJTHOBOHOTO CJIOS;

I') YMEHBIIIAETCS C POCTOM JIJIMHBI CBETOBOM BOJIHBI A I COOTBETCTBYET PABEHCTBY 3(P(HEKTUBHOTO
HoKa3aTteJsl MPeOMIICHHUs BOTHOBOAHOM MO/IbI TOKa3aTeN0 MPEIOMIICHHUS IOKPOBHON Cpebl.

11. DddexTrBHAS TOMMMHA IJICHOYHOTO BOJHOBOJA . ..

a) MEHbILIE TOJILIMHBI BOJHOBOJIHOTO CJIOSI HA CYMMY BEJIMYHMH, OOPAaTHBIX K TOCTOSIHHBIM 3aTyXa-
HUS CBETOBOI'O 0JIS1 B IIOJII0XKKE U IIOKPOBHOM cpelie;

0) MeHbIlIE TOJIIMHBI BOJIHOBOJHOI'O CJIOS HA Pa3HOCTh BEJIMYHMH, OOPATHBIX K IOCTOSHHBIM 3aTy-
XaHMs CBETOBOT'O MOJIS B MOJUI0KKE U IIOKPOBHOU CPELIE;

B) MIPEBBIIIAET TOILIMHY BOJIHOBOJHOTO CJIOSl HA CYMMY BEIMYMH, OOPATHBIX K IIOCTOSHHBIM 3aTy-
XaHMs CBETOBOTO MOJIS B MOJUI0KKE U IIOKPOBHOM CPENE;

I') IPEBBILIAET TOJIIIMHY BOJIHOBOJHOI'O CJI0S HA Pa3HOCTh BEJIMYMH, OOPATHBIX K HOCTOSIHHBIM 3a-
TyXaHHs CBETOBOTO I10JIs1 B IIOJUIOXKKE U TIOKPOBHOM cpeie.

12. B rpagueHTHOM TJIaHAPHOM BOJTHOBO/IE ITOKA3aTelb MPETOMIICHHUS BOTHOBOAHOTO CJIOA ...

a) He U3MEHSETCs NPH YIaIEeHUU OT T'PaHULBI C IIOKPOBHOM Cpeloif;

0) yBeJIMUUBAETCS NPU yJAIEHUU OT FPAHULIBI C TOKPOBHOM cpeoi;

B) U3MEHSETCS NIPH YIaJI€HUHU OT TPaHULBI C TOKPOBHOW Cpeoi, He IpeBbIlIast I0Ka3aTellb Ipe-
JIOMJICHUS TOJI0KKHY;

I') YMEHBIIAETCsl IPH yIaJI€HUHU OT IPAHULIBI C TIOKPOBHON Cpeaioi U Ha HEKOTOPOH ITyOHHe CTaHO-
BUTCS OJIM3KUM (CTPEMUTCS) K IOKA3aTEINIO MPETOMIICHUS MTOAJIOKKH.

13. B rpasiveHTHOM IJITaHAPHOM BOJIHOBOJIE€ B MPUOIMKEHUHN F€OMETPUUECKOM ONTUKH CBETOBBIE
JIy4d BOJTHOBOJHOM MOJIbI PacTIpOCTPAHSIOTCS . . .

a) 3a CYET UCKPUBJICHUS TPACKTOPHH B BOJIHOBOJAHOM CJIO€ U ITOJIHOTO BHYTPEHHET0 OTPAXKEHUS OT
TPAHMIIBI pa3jiesna ¢ IOKPOBHOM CPeIou;

0) 3a cueT UCKPUBJIEHUS TPACKTOPUHU B BOJTHOBOJHOM CJIO€ U MOJHOI'O BHYTPEHHETO OTPAXKEHUS OT
TpaHULIbl pa3zielia ¢ MOJJI0KKOM;

B) 10 3UT3aroo0pa3HoOi TPAGKTOPHUHU 32 CUET MOJHOTO BHYTPEHHETO OTPAXKEHHsI OT IPaHUIl pa3zaesa
C TIOJIJI0’KKOM M IIOKPOBHOM CPEeJIOi;

I') IO IPSIMOJIMHEHHON TpaeKTOpuH, NapajuIeNbHOM rpaHUIaM pa3jiena ¢ MOJI0KKON U TOKPOBHOM
cpemnoi.

14. B rpagveHTHOM IJIaHApPHOM BOJIHOBO/IE AP QEKTUBHBIH MMOKa3aTenb MPEJIOMICHHS BOJIHOBO/I-
HOM MOJHI ...

a) He IPEBOCXOUT MOKA3aTes IPETOMIICHUS TIOJUI0KKH;

0) paBeH MOKa3aTeto MPeJOMIIEHUS! BOJIHOBOJIHOTO CJIOS B TOUKE ITOBOPOTA;

B) PaBEH CPEIHEMY 3HAUEHUIO [TOKA3aTeIeH MPEIOMIIEHUS 1)1 TOJIOKKH U TIOKPOBHOM CpEJIbI;

') paBeH MaKCUMAJIbHOMY 3HaUEHUIO MTOKAa3aTesl MPEJIOMIICHUS B BOJTHOBOJAHOM CJIOE.

15. B rpasueHTHOM IJIaHAPHOM BOJHOBO/JIE CBETOBAs BOJIHA B TOUKE ITOBOPOTA MpUOOpeTaeT 10-
MOJIHUTENbHBIN (a30BbIN CABUT, PABHBIH ...

a)m,

0) 2m;

B) 11/2;

r) /4.

16. CgeroBoe 1osie BOJTHOBOAHOM MOJIbI B IJICHOYHOM BOJTHOBOJIE U3MEHSETCS BAOJIb HOPMAIIH K
BOJIHOBOJHOMY CJIOIO ...

a) 110 TapMOHUYECKOMY (KOCHHYCOUJAIIbHOMY) 3aKOHY B IOJJIOKKE, BOJTHOBOAHOM CJIO€ U IIOKPOB-
HOU cpeng;

0) 10 TapMOHUYECKOMY (KOCHHYCOUJAIbHOMY) 3aKOHY B TIOJJIO’KKE U BOJTHOBOJIHOM CJIO€ U DKCIIO-
HEHIIMAIBHO 3aTyXaeT B TIOKPOBHOM Cpeie;

B) 110 TAPMOHHMYECKOMY (KOCHHYCOMIaJIbHOMY) 3aKOHY B IIOJUI0KKE U IOKPOBHOM Cpele U JKCIIO-
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HEHIMAJIbHO 3aTyXaeT B BOJTHOBOJHOM CIIOE;

I') 0 TapMOHUYECKOMY (KOCMHYCOM1aJJbHOMY) 3aKOHY B BOJTHOBOJHOM CJIO€ M KCIIOHEHLIUAIBHO
3aTyXaeT B MOJUI0KKE U OKPOBHOMU Cpefie.

17. CBeTtoBoe 1ojie BOJHOBOJHOM MOJbI B IJIEHOYHOM BOJIHOBOJIE M3MEHSETCS BJOJIb HOPMaJIH K
BOJIHOBOJIHOMY CJIOIO ...

a) 110 TapMOHUYECKOMY (KOCUHYCOUJAIIbHOMY) 3aKOHY B BOJIHOBOJIHOM CJIO€ U ITOJUIOKKE U 3KCIIO-
HEHIMAJIbHO 3aTyXaeT B IOKPOBHOM cpejie;

0) 10 rapMOHHUYECKOMY (KOCUHYCOUJATbHOMY) 3aKOHY B MOJIOKKE, BOJTHOBOJIHOM CJIO€ M TTOKPOB-
HOH cpene;

B) II0 TAPMOHUYECKOMY (KOCUHYCOHM/IaJIbHOMY) 3aKOHY B BOJIHOBOJHOM CJIO€ U SKCIIOHEHIMAIBHO
3aTyXaeT B MOJUI0KKE U IIOKPOBHOMU Cpe/IE;

') 10 TapMOHUYECKOMY (KOCMHYCOMIAJIbHOMY) 3aKOHY B IOJUIOXKKE U IIOKPOBHOW CpEZie U IKCIIO-
HEHIMAJIbHO 3aTyXaeT B BOJIHOBOJHOM CIIO€.

18. B npu3MeHHOM 3JIEMEHTE CBSI3H €r0 MoKa3aTelb MPEIOMIICHHUS JOIDKEH . ..

a) He PEBBIIIATh TOKA3aTeNb MPEIOMIICHHS MOAJ0KKH;

0) mpeBpILIaTh MAKCUMAJIbHOE 3HAUEHHE NT0KA3aTells IPEJIOMIIEHNS BOJTHOBOIHOT'O CJIOS;

B) HE MPEBBIIIATH MOKA3aTeb MPETIOMIICHHUSI TOKPOBHOM CPEJIbI;

T') JOJKEH OBITh TOUHO paBeH 2PPEKTUBHOMY MOKA3aTENI0 MPEIOMIICHHS BOTHOBOJHOW MOJIBI.

19. I'eone3ndeckas IMH3a MPEICTABISAET COOOM . ..

a) Y4acTOK C yBEIMYEHHON TOJIIMHON BOJHOBOJHOTO CIIOS, OTPAaHHUYEHHBIN BJIOJIb HAINIPABIICHUS
pacnpocTpaHeHusl BOJIHOBOJIHOTO ITy4Ka JIBYMsI MJIMHIPUUECKUMHU TOBEPXHOCTAMU;

0) y4acTOK C yMEHBIIEHHOW TOJNIIMHOW BOJHOBOJHOTO CIIOSl, OTPAHUYEHHBIN B/IOJIb HAPABICHUS
pacnpocTpaHeHus: BOJIHOBOJIHOTO ITy4Ka JIBYMsI MJIMHIPUUECKUMHU TOBEPXHOCTAMU;

B) yriiyOJieHHe B IMOJAJIOKKE B BUJAE C(PEpUUECKOrO0 CErMEeHTa, Ha KOTOPBI HAHECEH ONTUYECKUI
BOJIHOBO/I;

I') Y4aCTOK C YBETUYEHHON TOJIIMHON BOJHOBOJHOTO CJIOS, OTPAaHHYEHHBINA BIIOJIb HAMIPABIICHUS
pacnpocTpaHeHusl BOJIHOBOJIHOTO ITy4Ka JIBYMS IUIOCKUMHU MOBEPXHOCTSAMHU.

20. B >1eKTpOONTHYECKUX MOAYIATOpaX Ha HUOOATE JIUTUS ONTUMAIIBHBIM SBIISIETCS MCIIOJIb30Ba-
HUE KOHPUTYpaIuu:

a) NEKTPUUECKOE MOJIe MPHJIOKEHO BAOJIb OCH Y, MaKCHUMajbHas KOMIIOHEHTa 3JIEKTPUYECKOU
HaANpPsHKEHHOCTH CBETOBOTO I10JISI HAaIlpaBJIeHa BOJb OCH Y;

0) »IeKTpUYECKOe IoJIe MPUIIOKEHO BJOJIb OCH Y, MaKCHUMajlbHasg KOMIIOHEHTA 3JIEKTPUYECKON
HANPsDKEHHOCTH CBETOBOTO I0JISI HAaIlpaBJIeHa BJIOJIb OCH Z;

B) 2JIEKTPUYECKOE I0JIe MPUIIOKEHO BJOJIb OCH Z, MaKCHUMajlbHas KOMIIOHEHTa 3JIEKTPUYECKOU
HANPSDKEHHOCTH CBETOBOTO I0JISI HAaIlpaBJIeHa BJIOJIb OCH Z;

') JIEKTPHUUECKOE MOJIE MPHIIOKEHO BJOJIb OCH Z, MaKCHUMajbHas KOMIIOHEHTa 3JIEKTPUYECKOU
HANPsHKEHHOCTH CBETOBOTO IMOJISI HAIlpaBJIeHa BJOJIb OCH Y.

14.1.2. TeMbl ONIPOCOB HA 3aHATHIAX

[Tpeamer uHTErpaibHOM M BOJIHOBOAHOM (hoToHuKHU. VicTopus pa3Butus. OCHOBHbIE (PU3NYECKHE
MPUHIIMIIBI TOCTPOEHHUS 3JIEMEHTOB BOJIHOBOAHON poToHMKHU. Kinaccudukanus oNTHUYECKUX BOJHOBOJIOB.
JlocTnKeHMs U IEPCIIEKTUBBI Pa3BUTHS.

®uznyeckue MPUHLHUIIBI BOJHOBOJHOTO PAcCHpOCTpaHEHHUs CBETa B IIAHAPHBIX BOJIHOBOIHBIX
CTPYKTypax CTYNEHUYaTOro BHMJA. ['eoMeTpuueckas ONTHKA IUIAHAPHBIX BOJHOBOAOB. JlucrepcroHHOE
ypaBHeHnue TE n TM Moz IIIEHOYHOTO MJIaHAPHOTO BOJHOBOJA. DJIEKTPOMArHUTHAs TEOPUS IUIAHAPHBIX
BOJIHOBO/I0B. CBONCTBA MOJI INIEHOYHOT'O ¥ I'PAJAMEHTHBIX IIJIaHAPHBIX BOJIHOBOA0OB. HopMupoBaHHbIe ma-
paMeTpsl IJIAHAPHBIX BOJTHOBOJIOB.

TexXHOoIOorust U3rOTOBJIEHUS MTOJIOCKOBBIX BOJIHOBOJOB. PacueT nmapaMeTpoB MOJIOCKOBBIX BOJIHOBO-
noB. O6acTu UCTIOJIB30BaHUS B MHTETPAIbHOM ONTOAIEKTPOHUKE U BOTHOBOAHON (DOTOHUKE.

Mexanu3mbl TOTEPh B ONTHYECKUX BoJHOBOAax. Ilornomenue cBera. PaccesHue cBera B Apyrue
Mojibl BoJHOBOA. [oTepu Ha u3rubax. MeTopl onpesiesieHns NOTeph B ONTHYECKUX BOJIHOBO/IAX.

TopueBoil BBOJ M3JIy4€HHs B IUIAHAPHBIE U IOJOCKOBBIE BOJIHOBOABL. CyKMBarOIUHCA Kpai.
[IpusmenHslil BBOA. PemeTounblit snemMeHT cBsi3n. D(OPEKTUBHOCTD BBOJIa M3IyUEHHUS B IUIAHAPHBIA BOJI-
HOBOJI. DJIEMEHTBI CBSI3U MEXK]1y ONTHYECKUMHU BOJTHOBOJAAMH (IUITAHAPHBIMU U MOJIOCKOBBIMU). CTBHIKOBKA
IJIaHAPHBIX BOJIHOBOJOB C ONITUYECKUMH BOJIHOBOAAMM.
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Nzmepenne 3¢ deKTUBHBIX MOKa3zaTene mpeaoMIIeHUsT BOJHOBOAHBIX Moa. M3mMepenue nokasare-
JI51 IPEJNIOMIJIEHHsI MaTepUasia IJIEHKU U TOJIIUHBI TOHKOIUIEHOYHBIX BOJIHOBO/IOB. M3MepeHue 3aTyxaHus B
BOJIHOBO/IE.

[TnanapHbIe JIMH3BL: T€OAC3MUECKUE JTMH3BI, TIMH3BI C U3MEHEHHEM d(PPEKTHBHOTO MMOKa3aTes mpe-
nomienus, 1uH3bl JItoneOepra. Topuessie oTpaxatenu. [Inanapueie npusmsl. [lnanapHsie oTpaxareny.

AKYCTOOIITHYECKHE METOBI YIIPABIEHUS CBETOM B ONTUYECKHX BOJNHOBOAX. Judpaxius BoaHO-
BOAHBIX onTuuecknx BosH (BOB) Ha moBepXxHOCTHBIX akycTudeckux BosiHax (ITAB). DmekrpoonTuye-
ckue (O0) MeTolbl yIpaBIeHUs U3IYYEHHEM B BOJHOBOJHBIX CTpyKTypax. ®a3oBbie D0 MOIYJIATOPSI.
DnekTpoonTryeckre npusmMsl. [1oaynpoBogHUKOBEIE (HOTONIPUEMHHUKH.

Tonosorus onTudeckor cetu. BonokoHHbIE CBETOBOABI. BonokoHHO-onTHYeCcKuEe natuuku. [Tomy-
IIPOBOJHUKOBBIE J1azephl. O0IIMe XapakTepucTUky ycunurenaei. [Ipunnun paboTsel 5pOMEeBOro yCHIUTEIS.
OnTuueckasi cxema 3pOMEBOr0 BOJIOKOHHOTO YCHIIUTENSA. TeopeTnyeckoe onucaHue padoThl YCUIUTENS U
€ro OCHOBHBIE [TapaMETPBI.

BonHoBoaHAs reHepanys BTOpOM rapMOHMKHU. ['eHepanys rapMOHUK Ha MEPUOJAMYECKUX JTOMEH-
HBIX CTPYKTYpax B ONTUYECKUX BOJNIHOBOJAAX. PoropedpakTuBHbIe 3P (HEKTHI B 3IeMEHTaX MHTETPAIBHOM
¥ BOJTHOBOJTHOM (DOTOHUKH.

14.1.3. 3auér

1. OcHOBHBIE (PU3NYCCKUE MPUHITUITHI HUHTSTPATLHON W BOJTHOBOHOHN (DOTOHUKH.

2. Kitaccudukanus onTuyecKux BOJIHOBOIOB.

3. ['eomeTpudeckasi ONTHKa TUIAHAPHBIX BOJTHOBOOB. Kimaccudukanys MoJ1 TUIaHAPHOTO BOJTHOBO-
1.

4. BomHOBOHBIC MOJIBI TUICHOYHOTO BOJIHOBO/IA. BBIBO TMCIIEPCHOHHOTO YPAaBHEHUS C HCITOJIB30-
BaHHMEM I10]1X0]1a TECOMETPUUYCCKON ONTHKHU.

5. AHaiM3 AMCIIEPCUOHHOTO ypaBHEHUS IIJIEHOYHOTO BOJIHOBO/A.

6. D dexTuBHAS TONIIMHA BOJTHOBO/IA.

7. I'palMeHTHBIC TUTAHAPHBIC BOJIHOBOJIBI B IPUOIMKCHUH T€OMETPHUICCKOM ONITHUKH.

8. BosiHOBBIE ypaBHEHUS IS MJIaHAPHBIX BOJTHOBO/IOB.

9. Mobl TUIGHOYHOTO BOJTHOBO/IA, DJICKTPOMArHUTHAS TCOPHSL.

10. CgoiicTBa MOATIIIEHOYHOT'O BOJIHOBO/IA, DJIEKTPOMArHUTHAsL TEOPHSL.

11. BoyiHOBBIC YpaBHEHUS IS TPATUCHTHBIX INITAHAPHBIX BOJTHOBOJIOB.

12. TTonoCcKOBBIC BOJTHOBO/BI.

13. MexaHu3MBI IOTEPh B ONITHYECKUX BOTHOBO/AAX. PaccesHue cBeTa B Ipyrue MOJIbI.

14. Tlotepu Ha u3rube B ONTUYECKUX BOJIHOBOIAX.

15. ToprieBoit BBOJ M3ITydeHUs B TUTAHAPHBIC U TIOJIOCKOBEIC BOTHOBO/TBI.

16. TOHKOIIEHOYHBII BOTHOBOJI C CY>KHUBAIOIIUMCS KPaeM.

17. [lpu3MeHHBIH 31EMEHT CBS3H.

18. PelieTOYHBIN 3JIEMEHT CBSI3H.

19. DneMeHTHI CBSI3W MKy IUTaHAPHBIMHU BOJHOBOJIAMH; MEXK/TY TTOJIOCKOBBIMH W TUTAHAPHBIMU
BOJIHOBOJIaMU; MEXKIY MTOJIOCKOBBIMH BOJTHOBOJJAMU; MEX/1Y BOTHOBOIaMHU 1 BOJIOKOHHBIMH CBETOBO/IAMHU.

20. N3mepenne 3¢ (peKTUBHBIX MTOKA3aTe e MPEIOMIICHHS BOJTHOBOIHBIX MOJI.

21. Usmepenue mokazaTesns IpeIoMIeHUsI MaTepraia IICHKU | TOJNIUHBI TOHKOIIJICHOYHBIX BOJI-
HOBO/IOB.

22. VI3mMepeHue 3aTyXaHusi B BOTHOBOJIE.

14.1.4. Bonipocsbl 1151 NOATOTOBKHU K NMPAKTHYECKUM 3aHATHAM, CEMHHAPaM

BoaHOBOIHBIE MOIBI TNIEHOYHOTO BOTHOBOIA. D¢ (dEeKTUBHAS TOJIIMHA BOJTHOBOA. [ pagneHTHbBIE
MJIaHapHbIE BOJHOBOABL. BOTHOBBIE ypaBHEHUS IS MJIaHAPHBIX BOJHOBOAOB. MO/IbI IJIEHOYHOTO BOJHO-
Boza. CBOICTBa MO/ TIJICHOYHOT'O BOJIHOBO/A. BOTHOBBIE ypaBHEHMSI [Tl TPAIUEHTHBIX TUTAHAPHBIX BOJI-
HOBOJIOB.

Meton 3 pexkTuBHOTO MOKa3aTess IpPeIoMIICHHUS 7S aHaJIM3a MOJIOCKOBOTO BOJTHOBOJA IpeOHEBO-
ro TUIA.

[Torepu B maTepuanax BOJIHOBOAHOM CTPYKTYphl. PaccesiHue cBeTa B Ipyrue MoAbl BOJIHOBOIA.
[Torepu Ha usrube.

TopiieBoli BBOA U3JTy4€HUS B IUIAHAPHBIE U TTOJIOCKOBBIE BOJTHOBOABI. TOHKOIIIIEHOYHBIN BOJTHOBOJ
¢ cykuBarouuMcs kpaem. [Ipu3MeHHbI 351eMeHT CBs3U. PeleTouHbIN 2IeMEHT CBSI3U. DJIEMEHTHI CBS3U
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MEXy IUIAHAPHBIMH BOJIHOBOJAMH. DJIEMEHTHI CBSI3H MEK]y IOJOCKOBBIMHU M IUIAHAPHBIMU BOJHOBOZA-
MU. DJIEMEHTHI CBA3M MEX/y IIOJIOCKOBBIMU BOJTHOBOAAMMU. DJIEMEHTHI CBSI3U MEKIY BOJIHOBOJAMM U OII-
TUYECKUMU BOJIOKHAMH.

N3mepenune »3PeKTUBHBIX MOKa3aTeNIel MpeaoMIIeHHUs BOJTHOBOIHBIX MoJ. M3Mepenue nokasare-
JIs1 IPEJIOMJICHUS] MaTepUaa IUICHKU U TOJILIMHBI IUNIECHOYHBIX BOJHOBOJOB. M3MepeHue 3aTyxaHus B BOJI-
HOBOJIE.

['eone3nyeckue niaaHapHble JMH3bIL. JIMH3BI ¢ H3MeHeHneM 3(h(EeKTUBHOrO MoKa3aresns npeome-
HUs BotHOBoJA. [Imanapusie mun3sl Jltonebepra. Topressie otpaxarenu. [InanapHsie npu3Mmsl,

AKYCTOONTHYECKHE METOIbl YIPABICHUS B IUIAHAPHBIX CTPYKTypax. Pa3zoBbIe 2IEKTPOONTHYE-
CKHE€ MOYJSATOPbl. MOIYyIATOPBI M NEPEKIII0YATENN PELLIETOYHOTO THUIIA. DJIEKTPOONTUYECKUE YCTPOUCTBA
YIPAaBICHUS Ha CBA3aHHBIX IIOJOCKOBBIX BOJHOBOJAX. DJIIEKTPOONTHYECKUE IIPU3MbI. AMIUIUTYIHbBIE BOJI-
HOBOJIHbIE MOAYIATOpEI Maxa - Llenaepa.

BonHoBonHas renepanus BTOpOW rapMoOHUKHU. ['eHepanys rapMOHHMK Ha NEPUOAMYECKUX JOMEH-
HBIX CTPYKTypax B ONTHYECKUX BOJIHOBOAAX. MeTosl hopMupoBanus HoTopedpakKTUBHBIX BOJIHOBOIOB.
[IpocTpaHCcTBEHHBIE COIUTOHBI B IIAHAPHBIX (OTOPEPPAKTUBHBIX BOTHOBOAX.

BosokonHble cBeToBOBI. 1101yIIpOBOJHIKOBBIE HHKEKLIIMOHHBIE J1a3epbl. BookoHHbIE 3pOHeBbIE
Ja3epsl ¢ OP3rrOBCKUMH 3epKaigamMu. POTONPUEMHUKH Ui HHTETPAIbHO-ONTHYECKUX U PaAUO(POTOHHBIX
CUCTEM.

14.1.5. Bonpocs! auddepeHIIupoBaHHOTO 3a4eTa

1. Ilnanapusle 1uH3bL. ['eoie3nyecKue TMH3bI.

2. JIuH3bI ¢ u3MeHeHHeM 3(pPEeKTUBHOTO MOKa3aTess MPEIOMIICHHS BOJIHOBO/IA U TIAHAPHBIE JINH-
361 JItoHeOepra.

3. TopueBble oOTpaykaTeau U IUIaHAPHBIE TPU3MBI.

4. AXycTOONTHYECKHE METOBI YIIPABICHUS H3JIyYCHHEM B TUIAHAPHBIX BOJTHOBOIHBIX CTPYKTYpax.
Judpakius BOJTHOBOJHBIX ONITUYECKUX BOJIH HA MOBEPXHOCTHBIX aKYCTHUECKUX BOJIHAX.

5. Ocob6eHHOCTH aKyCTOONITUYECKOT0 B3aUMOICHCTBHS B INTAHAPHBIX BOJIHOBO/IAX.

6. dazoBbIe BOJTHOBOAHBIE AIEKTPOONTUYECKUE MOAYISTOPHI.

7. BOTHOBO/IHBIE MOTYJISITOPBI M TIEPEKITIOYATEIH PEHIETOYHOTO THTIA.

8. DnekTpoonTUyeckue yCTpoCTBa yIpaBlIeHHUs Ha CBI3aHHBIX MTOJIOCKOBBIX BOJHOBOIAX. DJeK-
TPOOTITUIECKUE TIPU3MBI.

9. BonHOBO/1HAs reHepalusi BTOPOi FTapMOHHUKH.

10. I'eneparusi rapMOHUK Ha MIEPHOAMYECKUX JIOMEHHBIX CTPYKTYPaxX B ONITHYECKUX BOITHOBOAX.

11. doropedppaxkTuBHBIE YPPEKTHI B 3TEMEHTAX HHTEIPAIbHOW M BOTHOBOAHOW (POTOHUKH.

12. Tononorust ONTUYECKOM CETH.

13. BosoOKOHHBIE CBETOBO/IBI.

14. BOJ10OKOHHO-ONTHYECKHE TATYUKH.

15. HxeK1nOHHBIE OTYIPOBOIHUKOBBIEIA3€PBhI.

16. OOmre XapaKTEPUCTHKH BOJOKOHHBIX yCUITHTEICH.

17. Tlpuniun paGoThl 5pOUEBOTO YCHIIUTEIS.

18. Ontryeckas cxema 3pOUEBOTO BOJIOKOHHOTO YCHITUTEIIS.

19. Teopernueckoe onrcanue padboTsl 3pOUEBOr0 BOJIOKOHHOTO YCHIIUTEINS U €T0 OCHOBHBIE Tapa-
METPBHI.

14.2. TpeGoBaHus K OLIEHOYHBIM MAaTePHAJIaM [IJIs JIUI COTPAHNYEHHBIMH BO3MOKHOCTSIMH
3/10POBbSI U HHBAJIUI0B
st u11 ¢ orpaHUuYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHBIE OLIEHOYHBIC MaTePUaIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuna 14 — JlonomHUTENbHBIE MaTEPHAIBI OIICHUBAHUS JIJIS JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBBSI U HHBAJIUIOB

Kareropun Bupl JOTOTHUTENBHBIX OIEHOYHBIX @®opMBI KOHTPOJISI ¥ OTICHKH
00yJaronmxcst MaTepuaioB pe3yIbTaTOB OOYUCHHS

TecTpl, MECEMEHHBIE CAMOCTOSITEITHHBIE
paboTHI, BOMPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C HapymeHusIMH
ciyxa

IIpenMy111€CTBEHHO TUCEMEHHAs
IIpOBEPKA
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C HapymeHusIMH
3peHus

CobecenoBaHue 110 BOIPOcaM K 3a4eTy,
OIIpOC 10 TEPMUHAM

[IpeumytiecTBEHHO yCTHas MPOBEPKA
(MHAMBUIYATBHO)

C HapymeHusIMH
OIIOPHO-
JIBUTATEILHOTO
amnmapara

Pemenue JAUCTAHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, INMCbMCHHBIC
CaMOCTOSATENFHBIE PAa0OTHI, BOIPOCHI

K 3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTAaHIITMOHHBIMHA
METOJaMU

C orpanuuyeHusIMU
1o
00IIeMETUITUHCKUM

TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIC
paboThL, BOIPOCHI K 3aUETy,
KOHTPOJIbHBIC pA0OTHI, YCTHBIC OTBETHI

[IpenmyIiecTBEHHO IPOBEPKa
METOJIaMHU UCXOMS U3 COCTOSHUS
00y4aromerocsi Ha MOMEHT ITPOBEPKH

14.3. MeToanyecKue peKOMeH/IAlUH 10 OLleHOYHBIM MaTepHaJiaM AJs JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/10B

JUist u1 ¢ orpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI 1 MHBAJIUI0B IPEAyCMaTpUBAETCS J10-
cTynHas (hopMa MpeoCTaBICHHS 3aJaHII OLIEHOYHBIX CPEJICTB, & IMEHHO:

- B IIeyaTHOH opMme;

- B [IEYATHON (JOpMeE C YBEIMUYEHHBIM IIPUDTOM;

- B (hopMe 3JIEKTPOHHOI'0 JOKYMEHTA;

- METOJIOM YTEHMsI aCCUCTEHTOM 3a/1aHus BCIIYX;

— MIPEOCTaBICHUE 3aaHNUs C HCIIOIB30BAHUEM CYpAONIEPEBO/IA.

JluaMm ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS M MHBAJIWAAM YBEIUYMBACTCS BpeMs Ha
HOJArOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI. J[JIs TaKMX 00ydaromMXcsl IpeaycMaTpuBaeTcsl JOCTYII-
Has (popMa mpeaOCTaBICHHSI OTBETOB HA 3aaHUs, & UMCHHO:

- MUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB € UCIIOJIb30BAHUEM YCIYT aCCUCTEHTA;

- MIPEJICTaBIICHHE OTBETOB YCTHO.

[Tponerypa onieHNBaHUS PE3yIbTATOB OOYUEHHUS JIUII C OTPAHWYCHHBIMUA BO3MOYKHOCTSIMH 370PO-
Bbsl M MHBAIH/IOB 10 JMCIUILUIMHE MIPEIyCMaTPUBACT MpeaocTaBiIeHue nHpopmauy B popmax, aaanTa-
POBaHHBIX K OTPAaHUYEHUSAM UX 3[J0OPOBbS U BOCHIPUATHUS UH(DOPMAIIH:

JI1s1 IM1 ¢ HAPYLIEHUSIMH 3PeHHUs:

- B (hopMe 3IEKTPOHHOI0 JOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM IPUPTOM.

JI1s1 1ML ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIEKTPOHHOTO JOKYMEHTA;

- B IIeUaTHOM opme.

JI1s1 JIM1 ¢ HAapyLIeHUsIMM ONOPHO-ABUIaTeIbHOI0 aNnapara:

- B (hopMe 3IEKTPOHHOT0 JOKYMEHTA;

- B [I€YaTHOU (hopMe.

[Tpu HEOOXOIMMOCTH JUIS JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI M HHBAJIUIOB MIPOIIe-
Zypa OIIEHUBAHUS PE3yIbTATOB O0YICHHUSI MOXKET IPOBOTUTHCS B HECKOJIBKO ITAIIOB.
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