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denepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BBICILIETO 00pa30BaHuUs
«TOMCKUM TOCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA

N PAJJMOSJIIEKTPOHUKW»
YTBEPXKIAIO
IIpopekTop no yueOHoii padore
II. E. Tposin
«__» 2017 r.

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI
BOJIOKOHHAS OIITUKA

YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI IPOrpaMMBbl OakayiaBpuat
HanpasJjieHue noaroroBKu 12.03.03 "doronuka u ontouHpopmaruxa"
Ipoduan: DoToHMKA HEITMHENHBIX, BOJTHOBOJHBINA U NEPUOINYECKUX CTPYKTYP
®opma odyuenuss OuHas

@akyabTer  31eKTpOoHHON TeXHUKHU (PIOT)
Kadgenpa ANEKTPOHHBIX pudopos (D11)

Kypc 4 Cemectp 7

Y4eoublii niian Hadopa 2014 roaa

Pacnpenenenue pabodero BpeMeHH:

No Bunsr yaeGHoi paboTh Cemectp | Bcero Ennannst
7
1 Jlexknuu 20 20 yac
2 JlabopaTopHbie paboThI 12 12 qac
3 IIpakTruecKkue 3aHATHUs 12 12 qac
4 KypcoBas pabota (KPC) (aynutopHas) HE TIPEeTyCMOTpPEHA qac
5 Bcero ayauropHsix 3aHatuil (cymma 1 - 4) 44 44 qac
6 W3 HUX B MHTEpaKTUBHON Qopme 30 30 qac
7 CamocrosrenbHas padora ctyneHToB (CPC) 28 28 qac
8 Bcero (6e3 sx3amena) (Cymma 5, 7) 72 72 qac
9 Camocrt. paboTa Ha MOATOTOBKY, cllady 36 36 qac
JK3aMeHa
10 | O6mas Tpya0eMKOCThb (Cymma 8, 9) 108 108 qac
(B 3a4€THBIX €MHUIIAX) 3 3 3ET

Ok3ameH — 7 (ceapbMoii) cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 51 or« 1 » 7 2016 1

JIucer corsiacoBanmii

PaGouass mporpamma coctaBneHa c y4yeToM TpeOoBanuii denepanpHoro I[ocymapcTBEHHOrO
o0pa3oBaTenpHOrO CTaHmapra Beiciiero mnpodeccuonansHoro odbpaszoBanus (DPI'OC BIIO)
TPETHETo MOKOJICHUS 10 HampaBiieHuto moarotoBku  12.03.03 — dotonuka u onTonHGOpPMAaTHKA,
YTBEPKACHHOIO IpukKazoM MunucrepcTBa oOpa3oBaHus U Hayku P® or 3 centsops 2015r.

N 958.
[Tpoduis: @DOTOHNKA HEIIMHEWHBIX, BOJIHOBOJHBIX U EPHOJUYECKUX CTPYKTYD

Pabouast mporpamMma paccMOTpeHa M YTBEPKICHA Ha 3aceAaHuu Kaeapbl «  » 2016 .,

poToKOJ Ne

PazpaboTtumk: B.M. [llannapos

3aB. kadeapoii, mpodeccop kad.O11 C.M. lllannapos

Pabouas mporpamMma coriacoBana ¢ (hakyibTeTOM, MPOGUIMPYIOIIEH M BBITyCKaromel Kadenpamu
HarpaBieHus nmoarotoBku 12.03.03 "dotonuka u onrouHdopmaTuka"

Hexan ©OT A.N. Bopouun
3aB. o0ecrieunBaroIein

kadenpoit CBUuKP C.H. lllapanroBuu
3aB. BeIyCKaroIIen

kadenpoii OI1 C.M. Illannapos
OKCIepThI:

[Tpod. kap. CBUuKP A.E. Mangenb

[Ipencenatens METOIMYECKON KOMUCCHH
kad OI1 JILH. Opnukos
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1. Ilesm u 3aaa4M JMCHUILIUHBI «B0OJIOKOHHAS ONITHKA»

Ileny nNUCUWIUIMHBI - YCBOEHUE CTyACHTaMU (U3WYECKUX OCHOB (DYHKIMOHHPOBAHMUS,
(byHIaMEeHTAIbHBIX TPEIEIOB U OTPaHUYEHUN YCTPOICTB BOJOKOHHOM ONTHUKH, HAXOSAIIUX Bce Oosee
HIMPOKOE MPUMEHEHHE B COBPEMEHHON HayKe M TEXHHUKE.

3aoauu Oucyunaunvt - QGopMHUpPOBAHUE SCHOW (U3UYCCKON KapTHHBI PACIPOCTPAHCHHS
ONTUYECKOTO M3Jy4yeHUs B BOJHOBOJHBIX CpelaxX; KOMIUIEKCHBIM aHalu3 MPUYUH U MEXaHU3MOB
NOTEPh OINTUYECKOIO H3JIYYCHHS, JUCIEPCUOHHBIX XapaKTEPUCTUK  BOJHOBOJIOB; CPAaBHUTEIIbHBIN
aHAJIU3 METOJOB MOMYJSIUU H3IYYeHHs] M OrpaHUYCHHS, HAKJIaIblBa€Mble 3THMMH METOJaMU Ha
YCTPOMCTBA BOJIOKOHHOW OITHKH; O3HAKOMJICHHE C COBPEMEHHBIM YPOBHEM BOJIOKOHHON ONTHKH,
TEHACHIUSIMHU €€ JaJbHEHIIero pa3BUTHsI.

2. MecTto nucuuiuinHbl B cTpykrype OOII
«Bonokonnas onrtuka» — aucrumiuHa 1o Beioopy (B1.B.JIB.6.1) moAroToBKH CTYIEHTOB IO
HaNpaBJICHUIO TOATr0TOBKU OakanaBpoB 12.03.03 " doronuka u ontouHpopmaruka'.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUSA QU CHUTIINHbBI
[Tponiecc u3ydeHus: AUCIUTIIMHBI HANpaBJieH Ha (JOpMHUPOBAHUE CIICTYIONTNX KOMITCTCHITHIA:

—  CHOCOOHOCTh MPEJCTaBISATh aJCKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUI Hay4YHYIO
KapTUHY MUpPa Ha OCHOBE 3HAHHS OCHOBHBIX MOJIOKEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAYK U
matematuku (OIIK-1);

—  CIIOCOOHOCTH BBISIBJISTH €CTECTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM, BOSHUKAOIIUX B X0JI€
po(heCCHOHANILHOM JIEeATENHHOCTH, NPUBIEKATh JUISI WX PEHICHUS COOTBETCTBYIOIUH (HHU3HKO-
MareMarnueckuii anmapar (OITK-2).

B pe3synbrare uzydeHust JUCHUIUIMHBI CTYICHT JTOJDKEH:

3Hamyp: PpU3nUecKre OCHOBBI () YHKIIMOHUPOBAHUS, (DyHIAaMEHTalIbHBIE MPEIeNbl U OTPAHUYCHUS
YCTPOMCTB BOJIOKOHHOM ONTHKH.

yMemsb: CTPOUTH MaTeMaTHUecKue U (PU3NYECKHE MOJIEIN TIPOIECCOB PacCHpOCTPaHEHUs
ONTUYECKOTO M3JIyYCHHS B BOJIHOBOJHBIX Cpefax; MPOBOAWTH KOMIUIEKCHBIN aHaau3 NpUYUH U
MEXaHU3MOB TIOT€Pb ONTHUYECKOTO W3IYYCHUs, JTUCIIEPCHOHHBIX XapaKTEPUCTHUK  BOJIHOBOJOB;
MPOBOANTH CPABHUTENBHBIM aHAU3 METOJO0B MOIYJIALUU U3ITYUYEHUSI.

671a0emb: TEPMUHOJIOTHUEN, UCIOJIB3YEMOM B BOJJOKOHHOW ONTHKE; HaBbIKAMUA MOJEIUPOBAHUS U
MCCJIEIOBAHMS TIPOIIECCOB PACTIPOCTPAHEHUSI CBETOBBIX BOJH B ONTHYECKUX BOJIOKHAX; COBPEMEHHBIMU
METOJIaMH | MOAXO0AaMHU TIPpH pa3paboTKe U IKCILTyaTallii yCTPOUCTB U CHCTEM BOJIOKOHHOM ONTHKH.

4. O0bemM AUCHHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO611ast TpyA0EMKOCTh IUCHUIUIMHBI COCTABIISIET JIB€ 3aYETHBIX €TUHUIIBL.

Bun yae6Hoit paboThI Bcero gacos Cemectp

7

AynuropHble 3aHATHA (BCero) 44 44
B tom uucne:

Jlexuuu 20 20
Jlabopartopusie pabots (JIP) 12 12
ITpaxtrueckue 3austus (I113) 12 12
W3 HUX B MHTEpaKTUBHOU opme 30 30
CamocrosiTebHasi padoTa (Bcero) 28 28

B ToMm uucne:

ITpopaboTka JEKIMOHHOTO MaTepraa 8 8
IToAroTOBKA K MPAKTUYECKUM 3aHSITHIM 6 6
IToaroToBKa K KOHTPOJIBHBIM paboTam - -
IToaroToBka K 1a00paTOpHEIM paboTam 8 8
CaMoCTOSTeNbHOE N3yUEHHE TEM TEOPETUIECKOI YacTn 6 6
KypcoBoii poekT (pabota) (camocTosiTenibHas padboTa) - -
TToaroToBka K 9K3aMeHy U cAada dK3aMeHa 36 36
Bun npoMexxyTo9HO aTTecTanmy (3a4eT, 9K3aMeH ) JK3aMEH
OO611ast TpPyAOEMKOCTh 108 108
B 3aUETHBIX €IMHUIAX 3 3
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5. Copepsxkanue 1M CHUILTHHBI
5.1. Pa3nennl AMCOUIIJIMH M BUABI 3aHATHH

cBeToBoJe. THIBI ONTHYECKHX BOJIOKOH. OCOOEHHOCTH
(pU3NUECKUX CBOMCTB U XapaKTEPUCTHK CBETOBOJOB IS
BOJIOKOHHO-ONTHYECKHX ~ YCTPOHCTB W TPUOOPOB.
BonokoHHO-ONTHYECKNE COEAMHUTENN, Pa3BETBUTENH,
MOJIAPU3aTOPBl,  pa3beMbl, CBapHBIE  COEIHMHEHUS,
BOJIOKOHHO-ONITHYECKHE OPITTOBCKUE PEIIETKH.

Ne KPC Bcero
HaumenoBanue JIab. IIpaxr. DopMupyeMble KOMIIETCHIIUU
n/m Jlek. (aymu- | CPC (6e3
pa3zena qUCIUTUINHBL 3aH. 3aH. (OIIK)
TOpHAs) 9K3.)
1 Beenenne 1 2 3 OIIK-1; OIIK-2
2 OCHOBHEBIE 5 4 4 - 4 17 OIIK-1; OIIK-2
COOTHOIICHMUSA AJIs1
OIIMCAHMHSA INIOCKUX
CBCTOBBIX BOJIH U
CBCTOBBIX ITYIYKOB
3 Boaokonnsre 4 4 4 - 8 20 OIIK-1; OIIK-2
CBCTOBOJbI U
BOJIOKOHHO-
OIITHYCCKHEC
3JICMCHTBI
4 MeTto b1 2 - - 6 8 OIIK-1; OIIK-2
H3IroTOBJICHUA
BOJIOKOHHBIX
CBCTOBOJOB U
BOJIOKOHHO-
OIITHYCCKHUX
JJIEMCHTOB
5 Hemnneino- 2 - 2 - 6 10 OIIK-1; OIIK-2
ontuaeckue dhHeKTsI
B BOJIOKOHHBIX
CBETOBOJAX
6 | BonokonHo- 4 4 2 - 4 14 OIIK-1; OIIK-2
OIITUYCCKHUEC JaTYUKHU
1 BOJIOKOHHBIC
Ja3epsl
Hroro 20 12 12 - 30 72
5.2. Conep:xanue pa3ie10B IMCUMILIUHBI (110 JEKIUSIM)
No | Pasnmen quCHMILTHHBI Conepxanue paszzena Tpyno- |®Popmupyembie
n/n €MKOCTb | KOMIIETEHIIHUU
(gac) (OK, IIK)
1 | Beenenue Ilens m copepkaHue Kypcea, €ro CBs3b C APYTHMMH 1 OIlK-1;
JMCIMIUINHAMH, MCTOpHYECKAs crpaBKa 0 OIIK-2
BO3HUKHOBECHUU U PAa3BUTUU BOJIOKOHHOHW OITHKH,
OCHOBHAsI M JIOIIOJHUTENIBHASL JIMTEPATYpa
2 | OcHOBHbIC Cucrema ypaBHeHUil MakcBemia sl JUIEKTPUIECKON 5 OIIK-1;
COOTHOILICHHSI /It cpenbl. BomHoBoe ypaBHenue. IIIOCKHME CBETOBBIE OIIK-2
OIHCAHMS IUTOCKUX BOJHBI B Oe3srpanmunoii cpenme. [lomspusammsi cBera.
CBCTOBBIX BOIH 1 [Monspu3anMoOHHbIE DIEMEHTHL. [IpOXOXkIEHUE CBETa
CBCTOBBIX ITYYKOB
yepe3 rpanuly paszgena. IlonmHoe  BHyTpeHHee
oTpaxkeHue ceta. [lapabonnueckoe ypaBHEHUE TEOpUU
mudpaknyn. 'ayccoB CBETOBOI MyUOK.
3 BonokoHHbIE [InanapHsli  ONTHYECKUH  BOJIHOBOJ, MOABL U 4
CBCTOBOBL U JHCIICPCHOHHOE YypaBHECHHE IIJIJAaHAPHOI'O BOJIHOBOJA.
BOJIOKOHHO- BonokoHHBIE  CBETOBOIBI, CKASIPHOE  BOJHOBOE
OITHICCKHIE ypaBHEHHE, O MOJ JJIi CBETOBOZA CO CTYNEHYAThIM
DJICMCHTRE npoduiaeM  mokaszaTtens —mpenomiieHus.  Uwcnoas
areprypa M 4UCIO MOJ BOJOKOHHOI'O CBETOBOJA. K1
Jucniepcust 1 MEXaHU3MBI TIOTEPh CBETA B BOJIOKOHHOM 81'IK:2’
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4 | Meronpl u3roro- OcHOBHBIE MaTepHajbl BOJIOKOHHOW ONTHKH: CTEKJa, 2
BJICHHA BOJOKOHHBIX | kpycTa/UIMYECKUE U IOJIMMEPHBIE  MaTepUalIbl.
CBETOBOJIOB U BOJIO- OIIK-1;
[MoaroToBka 3aroTOBOK ISl MPOM3BOJCTBA BOJIOKOHHBIX
KOHHO-OIITHYCCKUX OIIK-2
CBETOBOJOB. MeToapl  BBITSATUBAHHUA  ONTHUYECKOTO
JJICMCHTOB
BOJIOKHA.
5 | Henunelno- [Momsipu3aruss AWAIEKTPUKA B DJICKTPUICCKOM IIOJIE. 2
ONTHICCKHC Cpenpl ¢ KBaapaTUYHON U KyOU4HON
dbdexTer B ONTHYECKON HETMHEHHOCTHIO - BO3MOXKHBIE HETUHEHHO-
BOTIOKOHHRIX ontuueckue >PPEeKThl B TaKMX cpelax. YpaBHEHHE
CBETOBOZAX o N
HEIMHEWHBIX BOJH. HemnmHeltHO -  omTHWYeckue
MaTepUaIbL. I'enepanus BTOPOU FapMOHUKHU. OIIK-1;
Camomonymsrmst. CaMOBO3/IEHCTBHE CBETOBBIX ITyYKOB OIIK-2
B HEJIMHEHHOM cpejie. BpeMeHHbIe 1 TPOCTPaHCTBEHHBIE
OIITHYECKHUE COJIUTOHBI. Brinyxaennoe
KOMOWHAIIMOHHOE  paccesHWe W BBIHYXKIEHHOE
paccessane Mannmensimrama - bpumrosra. OnTudeckue
COJIUTOHBI B BOJIOKOHHOM CBETOBOJIE.
6 | BonokonHo- Knaccudukaius BOJIOKOHHO-ONTUYECKUX JATYUKOB IO 4
ONTHYCCKUE NAaTINKH | Ha3HAYEHUIO  BOJIOKOHHOI'O TpakTa M METOAaM
1 BOJIOKOHHBIC JIa3PhL | nonynsiiiui ~ ONTHYECKOTO — W3ydeHus.  JlaTuuku
aMILUTUTY THOTO, MOJISIPU3AIMOHHOTO u
WHTEPPEPOMETPUIECKOTO THIOB. J[aTYMKH HA OCHOBE OIIK-1;
BOJIOKOHHBIX ~ OpATTOBCKMX pEIIeTOK. BoIOKOHHBIE OIIK-2
Ja3ephl: TUIIOBBIE CXEMBI, XapaKTEPHUCTHKH, 001acTH
npUMeHeHus. PamaHOBCKME BOJIOKOHHBIC —JIa3€phl:
MPUHIOUT  PpaOOoTHI, XapaKTePUCTUKH, obractu
WICTIONTb30BAHUS M TIEPCIIEKTUBEI.
Hroro 20

5.3 Pasgeiabl IUCHUNJIHHBI

H  MEKIUCHUIUVIMHAPHBIE CBSI3U C oﬁecneanamumMn

(mpeabIAYIIMMHK) U 00ecnieYnBaAeMbIMH (IOCACAYIOIMIMMH) JUCHUILIMHAMUA
Ne HammenoBanne obecreunBaromux (MPeIbIAyIINX) U Ne Ne pa3nenoB qaHHOW AWCIUILTHHEL, IS
/i o0ecreYynBaeMbIX (ITOCTICAYIOMINX ) JUCITUTLTHH KOTOPBIX HEOOXOIMMO U3yUCHHE
obecrieuynBarOIuX (TIPEIBIIYIINX) H
obecrieurBaeMbIX (ITOCIIeTYIOIINX ) TUCIATIIHH
1 | 2 | 3 4 5 | 6
[peqmecTByONIHE THCHUIIHHBI
dusznka + + + + + +
du3nyecKkre 0OCHOBBI KBAHTOBOM M ONITHICCKOM - + + + + +
SIEKTPOHUKH
OCHOBBI () OTOHHKH - + + + + +
OnTryeckre MeToabl 00paboTKH HHPOPMALTUU - + + + + +
MeTompl MaTeMaTHIecKoi Gpr3uKu - + + + + +
[ocaenywimne AUCHUAILTHHBI
Omsnka QOTOHHBIX KPUCTAIIIOB - + + + + +
B3anMonelcTBHE ONTHYECKOT0 U3JIyYEHUSI C BEIIECTBOM - + + + + +
Tonorpaguyeckne MeTobl B JOTOHHUKE U - + + + + +
onTOMH()OPMATHKE

5.4. CooTBeTcTBHE KOMIIETEHIUH, POPMUPYEMBbIX IIPH U3yYEHHUH AUCHHUILIMHBI, U BU/I0B

3aHATHH
Ilepeuyens Bunsl 3ansTHii DOopMBI KOHTPOJIS
xomnerenumii | JI | Jla6 | IIp | KP | CPC
OIK-1 + + + - + Ortuer no naboparopusiM padoram. [IpoBepka 3aganuii Ha
MPAaKTUYECKHX 3aHATUSIX. 3a4erT.
OIK-2 + + + - + Ortuer no naboparopusiM padoram. IIpoBepka 3ajanuii Ha

MPAKTUYCCKUX 3aHATHUAX. 3auer.

Jl-nexuust, Ilp - mpakTHyeckue U ceMUHapckue 3ausaTus, Jab — maboparopusie padotsl, KP/KII — kypcoBas
pabora/mpoext, CPC — camocrositenbHast paboTta cTyJeHTa
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6. UnTepakTHBHBIE MeTOAbI H (GOPMbI OPraHU3ALMHN 00yYeHHUSI

Metoast WnTepakTUBHBIE WnTepaxkTUBHBIE WnTepakTiBHBIE Bcero
MIPaKTHYECKHE nabopaTopHbIe JIEKIUU
3aHATHA 3aHATHA
Mo3sroBo#i TypM 10 - 10 20
Pabora B rpymmax - 10 - 10
Hroro 10 10 10 30
7. JIabopaTOpHbIA NPAKTHKYM
Ne | Nepazpena HaunmeHnoBaHue 1a00paTOpHBIX padboOT Tpyno- | Kommnerennuu
/11| AUCIUIUINHEI €MKOCTb OK, IIK
n3 Tabu. 5.1 (dac)
1 3 HccnenoBanne nosasipu3alliOHHBIX CBOMCTB IJIAHAPHOTO 4 OIIK-1;
ONTHUYECKOT0 BOJIHOBOJIAa B HHOOATe JIUTHS, IOJIYYCHHOTO OIIK-2
METOJOM HOHHOM MMIUTAHTAUU
2 3 Hccnenosanne 3h(HEKTHBHOCTH BBOJIA CBETA B BOIIOKOHHEIHA 4 OIIK-1;
CBETOBOJL OIIK-2
3 6 HccenenoBanye BOJIOKOHHO-OITHYECKOIO JaTYUKA 4 OIlIK-1,;
MHKPOIIEPEMEIIEHUH Ha OCHOBE TOJUMEPHOTO ONITUYECKOTO OIIK-2
BOJIOKHA
BCETO 12
8. IlpakTHyeckue 3aHATUA (CEMHUHAPBI)
Ne | Ne paznena Temarrka IpaKTHUECKUX 3aHATHI (CEMUHAPOB) Tpyno- | Kommnerenuuu
/11| AUCIUIUINHEI €MKOCTb OK, IIK
n3 Tabu. 5.1 (qac.)
1 2 MeTonuku pacueTa XapakTEpPUCTUK JUCKPETHBIX ONTHYECKUX 4 OIIK-1;
3JIEMEHTOB BOJIOKOHHO-ONITUYECKUX YCTPOMCTB: MOJISIPU3aTOPOB, OIIK-2
(ha30BBIX IUIACTHHOK.
2 2,3 PacueT ocHOBHBIX apaMeTPOB BOJOKOHHBIX CBETOBOJOB, IAPAMETPOB 4 OIIK-1;
YyBCTBUTEJbHBIX 3JIEMEHTOB NOJIPU3aLIHOHHO-BPAILATEbHOIO TUIIA, OIIK-2
XapaKTepUCTUK NaT4YuKoB. CeMHHap.
3 3 Pacuer xapakTepuCTHUK IUIAHAPHBIX BOJHOBOJOB U BOJIOKOHHBIX 4 OIIK-1;
Oparrosckux pemietok. CeMuHap. OIIK-2
BCETO 12
9. CamocrosiTejibHasi pabora
Ne Ne paznena TemaTuka Tpyno- Komnerenmuu OK, TIK KoHTposs BEIIOTHEHUS
m/m|  JTUCHUTUIMHBI CaMOCTOSITEIbHON pabOThl | €MKOCTh paboTs (ompoc, TecT,
n3 tabu. 5.1 (Oemanuzayus) (uac.) JIOM.33/IaHUE U T.]1.)
1 1-6 ITpopaboTka JIEKIIHOHHOTO 8 OIIK-1; Omnpoc
Marepuana OIIK-2
2 2,3 [ToaroroBka k 6 OIIK-1; Ompoc u mpoBepka Ha
MPAKTUUYECKUM 3aHITHIM OIIK-2 MIPaKTUYECKUX 3aHATHUSX.
3 3,6 IToaroroBka oT4ETOB 11O 8 OIIK-1; Oruer. lonyck k
nabopaTOpHEIM paboTam OIIK-2 nabopaTopHOii paboTe
4 1-6 CamocTosTenbHOe 6 OIIK-1; Onpoc, ceMHHaphbl
W3y4YEHUE TEM OIIK-2
TEOPETUYECKON YacTH
Hroro 28

10. IIpumepHasi TeMaTHKa KYpCOBBIX padoT
Kypcosas pabora He mpeycMOTpeHa

11. PeliTuHroBasi cucremMa Jijisi OlEHKH yCIIeBaeMOCTH CTY/I€HTOB
Onenka oObeMa W KayecTBa 3HAHWNA CTYACHTOB IIpH

BHYTPUCEMECTPOBOH U

MPOMEKYTOYHOW aTTeCTallMH ONpeAeseTcs B COOTBETCTBUU ¢ «llojlokeHMEM O TMopsKe
WCTIOJIh30BaHUS PEUTHHIOBOM CHCTEMBI JUIS OIICHKH YCIIEBAEMOCTH CTYACHTOB (ITPHUKa3 peKTopa OT
25.02.2010 Ne 1902). CemectpoBasi OamipHasi packiajika Mo JUCIHUILIMHE TPUBEICHA B TaOIHUIIE

11.1.
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Ta6muma 11.1 — banneHas packiaaka 1mo IUCHUIUIMHE «BOJIOKOHHAST OMTHKAY», CEABMON CeMeCTp
(3aueT, JeKIMH, JJAOOPATOPHBIE 3aHATHS, TPAKTUYECKUE 3aHITHS)

DJeMeHTHl y4eOHOM MaxkcuManbHbIi MaxkcuManbHbIi MakcumanbHbIid Oasut Bcero
JIeSITEIbHOCTH 6ayn Ha 1-y1o KT ¢ 6aJin 3a mepuon 3a nepuoa Mexay 2KT 3a
Havana cemectpa | Mexnay KT m 2KT 1 Ha KOHELl CEMECTpa | CEMECTp
[Nocemenne 3ansaTHI 2 2 2 6
TecToBBIif KOHTPOITB 10 10 10 30
[IpaxkTryeckue 3aHATHS 10 10 10 30
BemmonHenue u 3amuTa 6 8 8 22
pe3yIpTaToOB JTab0paTOPHBIX
pabot
KoMnoHeHT CBO€BPEeMEHHOCTH 4 4 4 12
HToro MakcuMyM 3a MepuoI;: 32 34 34 100
Hapacraromum urorom 32 66 100 100

PeliTuHT BBICTABIISIETCS MMOTHOCTBIO, €ClIM paboTa caHa B Cpok (Ha Tekymiei Henene); 50%
pEUTHHTA BBICTABIIICTCS, €CIIU TEKYIAs HEAeNs MpocpoveHa. 3a Oosee MO3HIOW cIavy 3a/laHuil
pedTuHr He craButcs. [Ipy mporyckax 1o yBaKUTEIbHBIM IIPUYMHAM OLIEHKA BBICTABISAETCA I10
CaMOCTOSITEIILHOMY 3aJIaHUIO.

CocraBnsitomias OaJTbHOM OIICHKM BXOJUT B HTOTOBYIO CyMMy OajuioB. Mertoauka
BBICTABJICHUSI OAJJIOB 32 OTBETHI HA AK3aMEHE ONpeeisieTcsl mpenoaBarTeneM (Hanpumep, 10 15
0aJTOB 3a KaXKJIbIH U3 2-X BOIIPOCOB B OMIIeTe).

Ta6muma 11.2— Ilepecuer 6au1oB B OIICHKH 32 KOHTPOJIBHBIC TOYKH

bannbl Ha 1aTy KOHTPOJIBHOM TOYKU Orenka

290% ot MakcuMaNbHON cyMMEI OanoB Ha naty KT 5

Ot 70 % nmo 89 % ot MakcUMaIbHOM cyMMEBI OaiioB Ha naty KT

Ot 60 % 1o 69 % ot MakcuMaiIbHOU cyMMBI OamoB Ha aaty KT

N W &~

< 60 % oT MakcHMaJbHOI CyMMBI OaiToB Ha naty KT

Tab6muma 11.3— Ilepecuer UTOroBoOM CyMMBbI OaJJIOB B TPAAUITMOHHYIO U MEXKTYHAPOTHYIO

OLICHKY
UtoroBasi cymma 0ajuioB, yIUTHIBACT
Ouenka (FOC) YCIICNTHO CITAaHHBIH YK3aMeH Onenxka (ECTS)
5 (OTIUYHO) 90 - 100 A (OTINYHO)
85— 89 B (ouenp xopomio)
4 (xopormIo) 75— 84 C (xopomo)
70 - 74
6569 D (ymoBieTBOPUTEIHHO)
3 (ynosaeropuTEIHHO) 60 - 64 E (mocpencTBeHHO)
2 (ueynoBeTBOpUTEIILHO), Hwxe 60 6aios F (HeymoBIeTBOPHUTEIIBHO)

(He 3a4TeHO)

[IpeoOpazoBanre CyMMbl OAJUIOB B TPaJMIMOHHYIO OLEHKY M B MEXKIYHAPOJHYIO OYKBEHHYIO
OLICHKY ITPOMCXOIUT OAMH Pa3 B KOHIE CEMECTpPa TOJIBKO IIOCIE MOABEACHHUS UTOTOB U3Yy4ECHHUS
JVCLATIIINHBI.
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12. YueOHO-MeTOAM4YECKOE M HH(POpMALIMOHHOE 00ecnieYeHHe TUCHUILINHBI
12.1 OcHoBHas JuTEpaTypa

1. B.M. I[angapoB. BoIOKOHHO-ONTHYECKUE YCTPONCTBA TEXHOJOTMYECKOTO HA3HAUYCHHUS. -
Tomck: Tomck. roc. YH-T CHCTEM yIIp. ¥ paJUO3IEKTPOHUKH, [ DJIEKTPOHHEIN pecypc]: yaedHoe mocobue -
Tomck: TYCVYP, 2012. - 198 c. Pexxum goctyna http://edu.tusur.ru/training/publications/741

12.2 JlonojiHuTEIbHAS JIMTEPATYpPa

1. b.A Kpacroxk, I".11.KopreeB. OnTHYEeCKHE CHCTEMBI CBSI3W M CBETOBOAHBIC JATYHUKH (BOMIPOCHI
TexHonorun). - M.: Paguo u cBsa3e, 1985. - 192 c. (6)

2. ®puman, Pomxep. BonokonHo-onTrueckue cucteMsl cBsizu : Ilep. ¢ anrn. / P. ®@puman ; pen.
mep. H. H. Caenos. - 3-e u3x., gom. - M. : Texaocdepa, 2006. - 495[1] c. : nin., Tabn. - (Mup cBszu ; [X-
03). (14)

3. UrnaroB A.H. OnTosnekTpoHrUKa 1 HAHO(OTOHHKA [ DIIEKTPOHHBIN pecypc]: yueOHOe mocooue.
- CII6.: JIanb, 2011.- 528 c. Pexxum moctyma http://e.lanbook.com/view/book/690

12.3. IlepeyeHb MeTOANYECKHUX YKA3aHUI 110 MPAKTHYECKHUM 3aHATHAM U J1a00paTOPHBIM
paGoram

1. Kapmymun II. A., Ilannapo B. M. HccnenoBaHue BOJOKOHHO - ONTHYECKOTO JaT4HKa
MHUKPOIIEPEMEIIIEHNI Ha OCHOBE NOJMMEPHOTO ONTHYECKOTO BOJIOKHA: [DIEKTPOHHBIA pecypc]:
Meromuueckne  ykazaHus K JaboparopHoit  pabore - 2011. 7 c¢. Pexmm gocryma:
http://edu.tusur.ru/training/publications/59

2. TpennxuH I1. A., lllargapos B. M. Uccrnenoanne 3¢ eKTHBHOCTH BBO/Ia CBETA B BOJIOKOHHBIH
CBETOBOJ: [DNEKTPOHHBIN pecypc]: Meroanyeckue ykasanus K jgadopaTopHoi padote - 2011. 7 c. Pexxum
nmoctyma:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanne monspu3alliOHHBIX CBOMCTB IJIAHAPHOTO
ONTUYECKOTO0 BOJHOBOAA B HHMOOATe JIMTHS, IOJYYEHHOTO METOJOM HWOHHOW HMIUIAHTALIUH:
[DnexTpoHHbIl pecypc]: MeTtoauueckue ykazaHus K jaboparopHoit padore - 2011. 7 ¢. Pexxum nmocrymna:
http://edu.tusur.ru/training/publications/62

4. IllanmapoB B.M. BoOJ0OKOHHO-ONTHYECKUE YCTPOMCTBA M CHCTEMBbl TEXHOJIOTMYECKOTO
Ha3HAYCHMS W YHpaBJIeHUs: [DIeKTpOHHBIN pecypc]: Y4ueOHO-MEeTOIUUecKoe OCOOUe MO MPAKTUIECKUM
3aHatusam 2012. - 31 c. Pexxum goctyna: http://edu.tusur.ru/training/publications/742

Metoandeckne yKa3zaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB TpPHUBEICHBI B YUeOHO-
MeToudeckoM nocodu [4], I'massr 1, 2, Ctp. 4 - 28.

12.3 IIporpammHoOe o0ecnieueHne
Microsoft PoweRoint i npoBeenus nexuuii, onepannoHusie cucteMbl Windows u
Unix ansa npoBeaeHUs 1a00paTOpHBIX padoT.

12.4 Ba3bl JaHHBIX, THGOPMAIHOHHO-CIIPABOYHbIE H OUCKOBbIE CHCTEMbI
OO0pa3oBarenbHbIi MOpTal YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIINHBI

1. KommbroTepHsIil kiacc, 000pyI0BaHHBIN KOMITbIOTEpamMu kiacca Pentium II u Bwime,
BKJIFOUCHHBIN B ceTh Internet.
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IIpunosxkenune k padoyeii nporpamme

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

denepanbHOE rOCyIapCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIETO
00pazoBaHus

«TOMCKUM TOCYJJAPCTBEHHBI YHUBEPCUTET CUCTEM VIIPABJIEHUA U
PAIUODJIEKTPOHUKIM» (TYCVYP)

YTBEPXJIAIO
[IpopekTtop no yueOHOIi paboTe

ILE. Tposu
«_» 2017 r.

®OH/] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCHUILINHE

BOJIOKOHHAS OIITUKA
YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl OakajiaBpuat
HanpaBJ/jienue mnoaroToBKu Hanpasnenue noarorosku 12.03.03 " doroHuka u
onronHpopmaTHka "
Ipopuian POTOHNKA HEIMHEWHBIX, BOJIHOBOJAHBINA U NEPUOANYECKHUX CTPYKTYP
®opma o0yueHust O4Has
DakyJabTeT OnexrponHol TexHuku (PIT)
Kadenpa DNeKTPOHHBIX TpubopsI (1)
Kypc YETBEPTHIN Cemectp ceapbMoi

Y4eOnblii niian Hadopa 2014 roaa
DK3aMeH — CeIbMOM CEMECTP
PazpaboTunk
[Tpod. xap. CBUuKP

B.M. lllangapos

3aBeyromuii kadenpoit D11
C.M. lllannapos

Tomck 2017

CornacoeaHa Ha noptane Ne 10412



1 BBenenue

@®onx onenounslx cpeacts (POC) sBugercs NpUIOKEeHHEM K paboudelt mporpamMme
JUCHUTUTMHBL U TIPEJCTAaBIsAET COO0 COBOKYIHOCTh KOHTPOJBHO-U3MEPUTEILHBIX MaTEepPHUaIoB
(TUnoBbIe 3a7auu (3aaHus), KOHTPOJIbHBIE Pa0OThI, TECTHI U JIp.) U METOJOB MX UCIOJIb30BAHUS,

npeAHa3HAYEHHBIX IS
pe3yJIbTaTOB O0YUECHHUS.

U3MEpEeHUs

YPOBHS

JOCTHIKCHUA  CTYACHTOM  YCTAHOBJICHHBIX

®OC no AUCHUIIIIMHE UCITIOJIB3YCTCA MPHU IPOBCACHUN TCKYIICTO KOHTPOJIA yCIICBACMOCTU

u HpOMeX(YTOHHOfI arTeéCTauuu CTyJCHTOB.

[lepedyennb 3akperyieHHBIX 3a JIUCHUILTMHON (TIPAKTUKOW) KOMIIETEHIIUM TMpPHUBEIECH B

Tabymue 1.

Tabmuna 1 — [lepeuens 3aKpeIICHHBIX 32 TUCIUTUIMHON KOMITETEHIUI

Kon DopmyMpOBKa

KOMIIETCHIIUHA

Jrtansl (POPMUPOBAHUS

KOMIICTCHIUHA

CHOCOOHOCTH MPEICTABIATh
aJICKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHWUN HAYYHYIO KAPTHHY MUpa Ha
OCHOBE 3HAHMSI OCHOBHBIX IIOJIOKEHUIA,
3aKOHOB U METOJIOB €CTECTBEHHBIX
HAYK M MaTeMaTHKH

OIIK-1

CHOCOOHOCTb BEISBIATH
€CTECTBEHHOHAY4YHYIO CYLIHOCTh
po6ieM, BO3HUKAIONUX B X0/1€
npo¢eCCUOHANBHOM JCSITeIBHOCTH,
IMPUBJICKATh I UX PECHICHUA
COOTBETCTBYIOIINI HU3UKO-
MaTeMaTU4ecKui anmnapar

OIIK-2

JloyzkeH 3HATH OCHOBHBIC 3aKOHBI M COOTHOIICHHS
BOJIHOBOH ONTHKA H  ONTHKH  HAIPaBIITIONINX
IUDJICKTPUYECKAX ~ CTPYKTYp;  OCHOBHI  (DM3UKH
B3aUMOJICHCTBUSL CBETAa CO CPENOM M HENMHEHWHOM
ONTUKH;  TPHUHIWUIEI  pabOTHl, TOCTPOCHUS U
XapaKTePUCTHKH BOJIOKOHHO-ONITHYECKUX DIICMECHTOB.
JoJkeH ymeTh 00BACHATH puzndeckue 3PpQeKTsl,
JISKAIINE B OCHOBE paOOThI BOJIOKOHHO-OMTHYECKUX
3JIEMEHTOB U YCTPONCTB; IPOBOJAUTH KOMIIBIOTEPHOE
MOJICTUPOBAaHUE U MPOCKTUPOBAHUE ONTHUECCKUX U
BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB U YCTPOUCTB;
M0JIb30BAThCS CIIPABOYHBIMU JAHHBIMU TI0 ONITUYECKUM
MaTepHualiaM H 3JIEMEHTaM IPH MPOSKTUPOBAHUT
ONITHYECKUX MPUOOPOB, COMOCTABIIAS OCOOCHHOCTH
XapaKTepUCTHK TAaKUX MaTEPHAJIOB U SJIEMEHTOB.
JoykeH BaajeTbh HAaBBIKAMH YTCHUS W H300paKCHHUS
CXEM OINTHYECKUX MPHOOPOB W CHCTEM Ha OCHOBE
COBPEMEHHOW 3JIEMEHTHON 0a3bl BOJOKOHHOW OMNTHKH;
HaBBIKAMU pacuera, MIPOEKTUPOBAHHUS u
KOMIIBIOTEPHOTO ~ MOJICTTUPOBAHUSI  ONTUYECKUX U
BOJIOKOHHO-ONITUYECKUX  JJIEMEHTOB W  YCTPOWCTB
pa3IUYHOTO HA3HAYEHUS; HABBIKAMHU TPAKTHUYECKON
pabotel ¢ abopaTopHbIMH OOpa3laMu ONTHYECKHX M
BOJIOKOHHO-ONITUYECKUX 3JEMEHTOB, C ONTHYCCKUMHU
npubopaMu u c KOHTPOJBHO-U3MEPUTEITBHOMN
annaparypom.

OO0mue xapakTEepPUCTHKU TIOKa3aTelne u
dTamax NpuBeEHBI B TAOIHUIE 2.

KPHUTCPUCB OLCHHUBAHUA KOMHGTCHIII/II\/’I Ha BCEX

Tabmumma 2 - OOmme XapakTepHCTHKH IOKa3aTelell MW KpHTEpHeB OLCHUBAHHA
KOMHeTeHHI/Iﬁ 10 3TalnNaM
IToxazaTenu u xpurepun 3HaTh YmerTs Bnanets
OTiu4HO (BbIcokmit | Obnanaer dakruueckuM u | Obnanaer nuanasoHoMm | Konrpomupyer — pabory,
YPOBEHB) TEOPETHYECKUM 3HAHHEM B | NMPAKTUUECKUX  YMEHUH, | IIPOBOJHT OLICHKY,
npeaenax n3y4aeMol | TpeOyeMBIX JJIsl Pa3BUTHS | COBEPIICHCTBYET
obJlacTh ¢ TIOHMMaHHEM | TBOPUYECKHX peuieHnii, | pedcTBUsS pabOTHI.
rpaHuI] IPUMEHUMOCTH. abcTparupoBaHus
mpobieM.
Xoporio (6azoBbIit | 3Haer QaxThl, nmpuHIMUNG, | OOmagaer Jrana3oHoM | beper oTBeTCTBEHHOCTH 3a
YPOBEHbB) MIPOLIECCHI, o0lIye | mpakTHYeCKUX  yMEHHH, | 3aBepuieHHe  3ajad B
MOHSATHS B Tpenenax | TpeOyeMbiX Ui pPEIIeHHs | UCCIEJAOBaHUM,  MPUCIIO-
n3ydaemMon o0JacTH. OTIpEJICNICHHBIX MPOOJieM B | cabiiuBaeT CBOE IIOBEJIe-
o0JacTu ucclieoBaHusL. HHE K 00CTOSITENbCTBAM B
peneHuy npooIIeM.
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VY 10BJIETBOPHUTETHHO Ob6nanaer 6azoBeiMu | OOmamaer OCHOBHEIMH | PabotaeT mnpu mpsMom
(TIOpOTOBBIN YPOBEHB) 0OITMMY 3HAHUSIMH. YMEHUSIMH, TpeOyeMbIMU | HAOJIOICHUH.

JUIS  PELICHUS TMPOCTBIX

3ajau.

2 Peaau3zanus KoMIeTeHIIHH

Komnerenmusi OIIK-1: cmocoOHOCTE TPEACTABIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHUI HAYYHYIO0 KapTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX IOJIOKEHUM, 3aKOHOB U METOJ0B
€CTECTBEHHBIX HAYK U MAaTEMATHUKH.

Jnsa dopmupoBaHUS KOMIETEHLUHUH HEOOXOJUMO OCYIIECTBUTH psJ| 3TaloB. Tallbl
GbOopMUPOBAaHUS KOMIETCHIIMH, NPUMEHSEMbIC IS STOrO0 BHUIBI 3aHATUH M HCHOJIb3YyeMbIC

Cpe/ICcTBa OLICHUBAHUS TIPEJICTABIICHBI B Ta0HIIE 3.

Tadoauua 3 — Iranbl GOpMHUPOBAHMS KOMIIETEHIIUN U MCIOJIb3yeMble CPeCTBA OLleHUBAHMS

ONTHKH, ONITUKA OTPaHUICH-
HBIX CBETOBBIX IIy9KOB U
TEOpUH BOJIOKOHHO-
ONTHYECKHUX HATPABIISIONIINX
CTPYKTYpP; OCHOBBI (hHU3UKH
B3aMMOJICHCTBHS CBETa CO
cpeqol U HeIMHEWHOH
OIITHKH, TTPUHIUIIBI
MOCTPOCHHMS, OCOOCHHOCTH U
XapaKTePUCTHKH
BOJIOKOHHO-OTITHIECKUX
AJIEMEHTOB H IPUOOPOB.

OCHOBC pa6OTBI OIITHYCCKUX
n BOJIOKOHHO-OIITUYCCKHNX
JJICMCHTOB H YCTpoﬁCTB;
NpUMCHATb Ha  IIPAKTHUKE
N3BCCTHBIC MCTOJBI 3KCIIC-
PUMEHTAJIBHOI'O0 HCCJIEA0BA-

HUS  BOJIOKOHHO-OINTHYEC-
KHX 3JIEMEHTOB u
YCTpOUCTB; BBINOJIHATH

pacyeTsl, CBsI3aHHBIE C OIpe-
JIeJICHHEM  I1apaMeTpoB U
XapaKTEPUCTUK ONTUYECKUX
U BOJOKOHHO-OITHYECKHX
KOMIIOHEHTOB U YCTPOMCTB.

CocraB 3HaTh VYmeTb Bnaners
Coz[ep»caHI/Ie 3TaIlOB OCHOBHBIe 3aKOHBI nu O6LHCH$ITB (I)I/ISI/I‘IGCKI/IG HaBLIKaMI/I YTCHUA nu
COOTHOULIICHUA BOJ'IHOBOﬁ 3(1)(1)€KTBI, JISXKalIue B I/I306pa)i(€HI/IH CXEM

ONTHYECKUX MPHUOOPOB U
CHCTEM Ha OCHOBE
COBPEMEHHOH  3JEMEHTHOH
0a3bl ONTHKH U BOJOKOHHOM
OITHKH.

Buer 3ansTHiA Jlexrum. JlabopaTopHBIE PaOOTHL. JlabopatopHbIe PaOOTHL.
[MpakTHyeckne 3aHATHS. [MpakTHyeckue 3aHATHS. CamocrositennsHass ~ paboTa
CamocrosTenbHass ~ paboTa | CTYAEHTOB.
CTYJICHTOB.
Hcnonb3yemble 3agaun. 3agaun. ammra mabopaTOPHBIX
cpezacTBa OK3aMeH. OdopmieHre OTYETHOCTH M | pador.
OLICHUBAHMS 3aImmnTa 71a00paToOpHBIX | DK3aMeH.
pabor.

cDOpMyJ'II/IpOBKa MoKa3areiaeu u KPUTCPUCB OLICHHUBAHUA JTAaHHOM KOMIIETCHIINHU IMpUBCACHA

B Tadmme 4.
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Taoauna 2 — [loka3arejau U KPUTEPHH OLEHUBAHUS KOMIIETEHIIMH HA 3Tanax

Iloxka3zarenu u
3HaTh Ymern Baagers
KpUTepuH
3HaeT OCHOBHBIE 3aKOHBI U | YMeeT OOBACHATH (PHU3HKY CBoOonHO BiameeT
COOTHOIICHUS BOJIHOBOH | paOOTHI ONTHYECKUX U HABBIKAMH YTEHUS U
ONTHKH, ONTHKH OTPAHHYCH- | BOJIOKOHHO-ONITUYECKUX M300pakeHIs CXeM
HBIX CBETOBBIX IYYKOB, | 3JEMEHTOB U YCTPOWCTB; ONITHYECKUX NMPHUOOPOB U
TEOPUH LMJIMHIPUYECKUX | TIPUMEHSATH METOJBI UX CHCTEM Ha OCHOBE
ONTHYECKHUX BOJIHOBOJIOB; | OKCIIEPUMEHTaJIbHOTO COBPEMEHHOM 3JIEMEHTHOMN
OT1anyHo OCHOBBI ¢usuku | WcClie0BaHUS; BBIMIONHATE | 0a3bl ONTHKH U
(BBICOKHA B3aUMOJICHCTBUSL  CBETa CO | PacyeThl IO ONPEAEICHHIO BOJIOKOHHOW ONTHKH.
YPOBEHb) cpenoi U HEJIMHEWHON | mapaMeTpoB U
BOJIOKOHHOM ONITHKH; | XapaKTepHUCTHK
TIPUHITUITEL MTOCTPOCHUS, | ONTHYECKHX M BOJIOKOHHO-
OCOOCHHOCTM M XapakTe- | ONTHYECKHX KOMIIOHEHTOB
pHUCTHKA ONTHYECKHUX U | #ycTpoiicTs.
BOJIOKOHHO-OTITHIECKUX
3JIEMEHTOB U PUOOPOB.
[NornMmaet cBsI3U MEKIY YMeeT BHITOTHATH TOUCK BnameeTr HaBBIKaMH
pasIUYHBIMU MOHATHAMU B nHpopmanuu B o06s1acTu paboTHI ¢ IUTEpaTyPHBIMH
00acTi PU3MUSCKON ONITHKH. OITUKH, UCTIOIB3Ys UCTOYHUKAMHU,
ITonumaert TMPUHIIUTIBI PECYPChl OTCUCCTBCHHBIX U CBA3aHHBIMU C
XOpOIII(i TOCTPOCHHUA ONITHYCCKUX U 3apy6e)KHI)IX HUCTOYHHUKOB. OIITUYCCKHUMHU SIBJIICHUAMU.
(6asosurii BOJIOKOHHO-ONTHYECKUX YMeeT caMOCTOSITENIHO
YPOBeHE) 9JIEMEHTOB M IPHOOPOB. BBIOMPATh METOMBI
pelIeHus 3a1a9 B 00JIaCTH
BOJIOKOHHOW OTITHKH.
YViosaeTsopHTe Haet OMpe/IeIeHNs OCHOBHBIX Ymeer pa6c3TaT1, co ) MoseT KOpPEeKTHO
JILHO IIOHATHH B (36J'IaCTI/I CIIPaBOYHOU JIUTCPATYPOU; MpeACTaBUTH
(moporoBbii BOJIOKOHHOM ONTHKH. yMeeT Hpe)ZLCTaBIIi[Tb UH(OpMaLUIO, CBSI3aHHYIO
pe3yNbTaThl CBOCH paboOThL. | C ONTHYECKUMHU
YPOBEHb)
SIBIICHUSIMU.

Komnerenmusi OIIK-2: crmocoOHOCTHIO BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM,
BO3HUKAIOIIUX B XO0/A€ MNPOPECCHOHATBHON EATENIbHOCTH, NPUBIEKATh ISl WX pEUIeHUs
COOTBETCTBYIOIINI (PU3UKO-MaTEMAaTHUECKUN armapar.

Jns dopmupoBaHUS KOMIETEHIIUM HEOOXOJUMO OCYIIECTBUTH psJ JTaloB. TaIlbl
bopMHUpPOBaHUST KOMIIETEHIIMU, MNPUMEHSIEMBIC [JI1 3TOTO0 BHJABl 3aHATHUM U WCIOIb3yeMbIC
CPEJICTBA OLIEHUBAHUs MIPEJCTABICHbI B Ta0HIIE 5.

Taﬁ.lmua 5 —Oranbl (l)OpMI/IpOBaHI/Iﬂ KOMIIETCHIUH U UCITOJIB3YEMbBIEC CPEACTBA OICHUBAHUA

OIITHYCCKHUX

npu
BOJIOKOHHO-OIITHYECKUX
prOOPOB.

npuodopoB;
MOJIB30BATHCS CIIPABOYHBIMHU
JAHHBIMH 110 ONTHYECKUM
MarepuasaM M 3JIEeMEHTaM
MIPOCKTUPOBAHU U

Cocras 3HaTh VYmerb Bnangers
Copnepxanne 3TaroB | OCHOBHEBIE 3aKOHBI u | BrinonHsATh pacdetsl | HaBblkamMu IPOEKTUPOBAHUS
COOTHOILICHUA BOHHOBOﬁ XapaKTepI/ICTI/IK BOJIOKOHHO- nu KOMHB}OTCPHOFO
Teopvm HaHpaBJ’[ﬂ}OH_H/IX OIITUYCCKHUX KOMHOHCHTOB; MO}IeJ’IHpOBaHI/IH BOJIOKOHHO-
CTPYKTYp; XapaKTEpUCTHUKHU | MPOBOAMTH KOMIIBIOTEPHOE | ONTHYECKHUX DJIEMEHTOB U
BOJIOKOHHO-OIITHYECKUX MOJIEJINPOBAHNE YCTpPOMCTB pasIuYHOIO
3JICMCHTOB U HpI/I60pOB. HpOCKTI/IpOBaHI/IC Ha3Ha4YCHU, HaBBIKAMH
OIITUYECCKHUX U BOJIOKOHHO- HpaKTI/I‘leCKOﬁ pa6OTLI

71a00paTOpPHBIMU 00pa3uamMu

ONITHYCCKHUX W BOJOKOHHO-

ONTUYECKUX DJIEMEHTOB,
ONITHYECKUMH NpUOOpaMu H
KOHTPOJIbHO-
HU3MEPUTENBHON
arnmnapaTyponu.
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Bunp! 3ansaTuit Jlexnun. JlaboparopHbie paObOTHI. JlaboparopHbie paGOTHI.
[pakTuyeckue 3aHATHS. [MpakTH4eckue 3aHsATHS. CamocrositenibHass ~ paboTa
CamocrositensHass ~ paboTa | CTYICHTOB.
CTYJICHTOB.
Hcnonb3yemble 3anaym. OdopmieHre OTYETHOCTH M | 3ariuTa 1a00paTOPHBIX
cpencTaa OK3aMeH. 3ammra nabopaTopHbIX | pabor.
OLICHUBAHUSA pabor. DK3aMeH.

@opMynUpOBKa IT0OKA3aTENIEH U KPUTEPUEB OLICHUBAHUS TaHHOM KOMIIETEHIIUU IPUBEICHA
B Tabmuie 6.

Taﬁ.lmua 6 — Iloka3arenu u KPUTCPHUHA OCHUBAHUS KOMIICTCHI MM HaA 3Talmax

IMoka3zaTenn u
3HaTh YmMmernb Baanern
KpHUTepUH
3HaeT OCHOBHBIE 3aKOHBI HW | YMeer mpoBoxuth | CBOOOZHO BJIAZIEET
COOTHOIIICHHSI BOJHOBOM TEOpHH | KOMIBIOTEPHOE HaBBIKAMH YTCHHA U
HAIIPaBITIOIIX ONTUYECKAX | MOICIUPOBAHHE u | m3oOpaxeHus cxeM
CTPYKTYp; MPUHLIHUIBI IOCTPOCHUA, | MPOCKTHPOBAHUE BOJIOKOHHO-OIITHYECKUX
OCOOCHHOCTH ¥ XapaKTePUCTUKUA | ONTHYECKHX M BOJOKOHHO- | MPHOOPOB U  CHCTEM;
BOJIOKOHHO-OIITHYECKUX ONTHUYECKUX DJIIEMEHTOB W | HaBBIKAMHU
3JIEMEHTOB M IPUOOPOB. YCTPOWCTE; UMEeT | MPOCKTHPOBaHUS u
MpPEJCTaBJICHAE O METOJaX | KOMIIBIOTEPHOTO
OT/u4HO .

. KOMIIBIOTECPHOUN MOIECJIMPOBaHUA
(BBICOKHH OINTUMU3aAIIUN ux OIITHYCCKUX DJICMCHTOB
yposer,) XapaKTePUCTHK; U YCTPOWCTB; HABBIKAMHU

YMEET MOJIb30BATHCS paboOThl C pealbHBIMU
CIPaBOYHBIMU TAHHBIMH 10 BOJIOKOHHO-
ONTUYECKUM MaTepraiaM ONTUIECKUMHU
3JIeMEeHTaM TIpH npubopaMu u c
MIPOSKTHPOBAHUHT KOHTPOJIBHO-
BOJIOKOHHO-OTITHYECKUX U3MEPUTEIEHON
pubOpOB. anmaparypoi.
[TornMaeT cBsI3U MEXIY HUmeer mpencraBnenne o | Bnameer HaBBIKaMu
Ppa3JIMYHbBIMU NOHATUAMU B MeToaax KOMHLIOTepHOfI pa6OTbI C
0011aCTH BOJTOKOHHOM OTTHKH. ONTHUMH3AIUN JIUTEPATypPHBIMU
Hwmeer npeacraBieHue o XapaKTePUCTUK BOJIOKOHHO- | HUCTOYHHKAMH B
MPUHITUITAX [TOCTPOEHHS ONTHYECKUX JJIEMEHTOB M | 00JacTH BOJIOKOHHOM
HHTETPAIBHO-ONTHYECKUX mpHrOOPOB; OIITHUKH.
3JIEMEHTOB M IPUOOPOB. YMEeT M0JIb30BaThCs
Xopomro CIPaBOYHBIMU TAHHBIMH 10
(6a3oBbIii OITHUYECKUM MaTepHajgaM U
YPOBEHbB) JJeMEHTaM TIpU
MIPOSKTHPOBAHUHT
BOJIOKOHHO-OIITHYECKUX
puOOPOB.
YMeeT caMoCTOSTENIbHO
ONpPEACIIATD METOABL
peleHus 3a1a4
MIPOEKTUPOBAHMSL.
Mwmeet npencrasienue o Ywmeer paboTath co MoxeT KOppeKTHO
Ya0oBJEeTBOPH | TPUHIMIAX TOCTPOCHHS CIPaBOYHOH JINTEPATYPOii; MPEICTaBUTh 3HAHUS U
TeJbHO BOJIOKOHHO-OIITHYECKUX yYMEeT MPEACTaBIATh HHPOPMALIHIO,
(moporoBbIit 3JIEMEHTOB M MPHOOPOB, 00 pe3yIbTATHI CBOCH PabOTHI. CBSI3aHHYIO C
YPOBEHB) OCHOBHBIX TOHSATHSX B 00J1acTH ONTUYECKUMU
BOJIOKOHHOW OIITHKH. SIBIICHHSIMHU.
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3 TunoBble KOHTPOJIbHBIE 32 JAHNUS

Jlig peanu3anuy  BBIIICTIEPEUUCIICHHBIX 33/7a4 OOY4YEeHMsI HCHONb3YIOTCS CIEAYIOLIUe
MaTepHaIbl:
— KOHTPOJbHBIC 3a/IaHUs UJIU WHbIE MaTepHalibl, HEOOXOAUMbIE JIJIsl OLICHKU 3HAHUN, YMEHUI,
HaBBIKOB U (WJIM) OMBITa JEATEIbHOCTH, XapaKTEpU3YIOUIMX JTambl (HOPMUPOBAHUS
KOMIIETEHIMH B IIpoIiecce OCBOEHUS 00pa30BaTeNbHON POTPaMMBI, B COCTABE:

KOHTpOJILHLIe 3agadu (THHOBbIe) 0 3JIEMECHTAPHBIM 3HAHUAM H IPAKTUYCCKUM HaBbIKaM
mo Temam:

3.1. TEMA: MeToANKH pacyeTa XapaKTePUCTUK TUCKPETHBIX ONITHYECKUX 3JIeMEHTOB
BOJIOKOHHO-ONITHYECKHX YCTPOIMCTB: NOJIAPU3ATOPOB, (Pa30BbIX IJIACTHHOK.

3anaua 1.
3anuiuTe BhIpAXKEHUE JI1 HANPSDKEHHOCTH AJIEKTPUYECKOTO IMOJIS MJIOCKOW CBETOBOW BOJIHBI,
pacmpoCTpaHsIoIeiicss B cpeae Baoyb ocu Z, ecnu B miockoctd XOY (a3oBelii cIBUT MEXIY

komnoHeHTamMu BekTopa E Bmosnb ocet X u Y cocrabisier 90°, a OTHONIEHHWE WX aMILUIUATY]
Emx/Emy=0,5.

Pemrenne:
CoriacHo yclnoBHUsIM 3aJlayH, IUIOCKasi CBETOBas BOJIHA PaCHpOCTPAHSAETCS BIOJIb OCH Z.

Toraa, MCXO/s U3 MONEPEYHON CTPYKTYPhI €€ MOJisi, BEKTOp £ MOMKeT pacrosaratbCs JUiib B
mwiockoctt XOY u umeer cocraBmstomue £, u E y- VI3MCHEHNE BEIMYMHBI HANPSHKCHHOCTH

JIEKTPUYECKOTO MOJIA IUIOCKOW CBETOBOM BOJIHBI BO BPEMEHHM U IIPOCTPAHCTBE OIPEAEIAETCS
BBIPAKECHUEM:

E = X,E,, cos(ot —kz)+ yoE,,, cos(ot —kz— 9 . Tlockonbky ¢asosblii casur Mexay
COCTABJIAIOIMMY BeKTOpa F BHomb 3THX oceil pasen 90°, a Emy = )E, . TO 3TO COOTHOIICHUE

IMPUHUMACT OKOHYATEIbHBII BHU:
E=XE cos(w - z)+ 7,-2E sin(o - z)]=

|

=5 [X,cos(@ - z)+ 'y,sin(@ - z)]
Takum o00pa3om, paccMaTpuBaeMblii CiIydyall COOTBETCTBYET IUIOCKOM CBETOBOM BOJIHE C
AIITUNTHYECKON MOoNsiprU3anuet, mpudeM OoJbInasi OCh dJUIUICA MapaienbHa ocu Y (ITOCKOIBKY

Emy = 2Emx ).

mx

3agaua 2.

Ha nmuieHOYHBIM TONAPOU TMMAJAET JIMHEMHO IIOJSPU30BAHHBIM CBETOBOM IIy4OK
MOIIHOCTHIO | MBT, IJIOCKOCTh MOJISIpU3allMM CBETAa OTKJIOHEHA OT HAIpaBJCHUS TJIABHOM OCH
nonsipousa Ha 30°. KakoBa BennumHa CBETOBOM MOIIHOCTH, MPOIIEAIIEH Yepe3 MONsIpU3aTop,
€CJIM TIOJISIPU3YIOIINI MaTepuan 3aKiIoueH MEXIy IBYMs CTEKJISHHBIMHU IUIACTUHKAMU (IS
crekina n=1,51), a ¢QpeHeneBCKUMU OTpPaKEHUSIMH Ha TpPAHULE MEXAY CTEKJIOM M OTUM
MaTepuayioM MOKHO MpeHeopeyn?

Pemenue:

YMeHbIIIeHHe MOIITHOCTH CBETOBOM BOJIHBI, IPOIIEIIECH Yepe3 MoisIpoul, 00yCIOBICHO B
peaTbHBIX 2JIeMEHTaxX 3 (HeKTaMu YaCTUYHOTO OTPAKEHHUsS CBETa Ha TpaHUIAX pasjesia cpel C
pa3HbIMH CBOWCTBaMH, TOTJIONICHHWS] CBETa B MaTepHalie CTPYKTYphl, a TaKke COOCTBEHHO
MOJISIPUBYIOIIUM JEHCTBUEM TAKOTO 3JIEMEHTA.

Jlis HarmsgHOCTHM TPEACTaBUM CXeMy MJaHHoro aneMeHTta (puc. 1.2).  UYactuuHoe
OTpaXEHHE CBETa MOXXET HaONIOAAThCS 3/eCh Ha TpaHHWmax paszaena 1| — 4 (OTMEYeHBI
ctpenkamu). CormacHo YCIOBHSIM 3aJa4yd, MOXHO TpeHeOpedb d(PEeKToM OTpakeHHs CBETa Ha
rpaHHuax 2u 3 HOCKOJ’[LKy yCJ'IOBI/ISIMI/I HEC onpez[eneHa BCIIMYMNHA OIITHUYCCKOI'O ITOTJIOIIICHUS B
MaTepuaie MONIpou]a, UM TaKxke MpeHeOperaeM. B wurore, IUisl ompeneNneHus MpPOIIe/ e

CRETOROW MOTITHOCTH VUNUTKHIBAEM d(PPEKT YACTUYHOTO OTPAXKEHUS CBETA HA BXOJHOM U BBIXOJHOM
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IpaHULIAaX CTPYKTYpHI (rpaHullpl 1 1 4), a Takyke OTKIOHEHUEM IUIOCKOCTH MOJISIPU3ALMN CBETA OT
IJIABHOTO HAMpaBJIEHUs MOJISIPOUA. ONIpesiesieMbIM 3aKoHOM Maittoca.

F}DT'D'H PoTp.Bnlx
- -l
—— o —
Psx Pshm
A Ad A
1 2 3 4

Puc. 1.2. CxeMa MIeHOYHOTO MOISIPOUIA.

[Tockonbky K03 (PHUIHEHT OTpakeHUs cBeTa (10 MHTEHCUBHOCTH) HA TPAHUIIC JAUAICKTPUUCCKON
/ n— \

! b
\n+ )

TO UHTCHCHUBHOCTH (I/IJII/I MOIIIHOCTI)) IpomcCaUICro mydka Mmpu IIOJHOM IIPOITYCKAaHUU MOJIApOonaa

Cpe€abl C IIOKA3aTeJIeM IIPCIOMIICHHA N U BO34yXa OIIPECACTIACTCA COOTHOIICHUCM 7 =

6bita Ob1 pasna B, =F,,-(1-0)(1-1)=7F,, -(1- r)>. Vuer mopopora maBHOH ocH

nojsiponia OTHOCHUTCIIBHO  IIJIOCKOCTU  ITOJIAPpU3alluU CBETOBOM  BOJIHEI IIPpUBOAUT ITO
COOTHOHICHUEC K BUY:

P,=P, (1- r)? - cos” @, rae 6=30°. s n=1,51 B uTOrE MOMYUACM:

r=0,0413; Pnp=1-(1-0,0413)2-cos2(30")=0,9178-0,75=O,6884 MBT.
Takum 00pa3oM, MOIIHOCTh MPOIIC/IIIEIO Yepe3 MOJSPOHI CBETOBOTO MyYKa B JaHHOM Cliydae
coctasiseT 0,6884 mMBT.

3.2. TEMA: PacueTr 0OCHOBHBIX IapaMeTPOB BOJIOKOHHBIX CBETOBO/I0B, IapaMeTPOB
YYBCTBHTEJbHBIX 3J1€eMEHTOB MOJISAPU3ALHOHHO-BPALIATEIbHOI0 THIIA, XAPAKTEPUCTUK
AaTYHKOB.

3amaua 1.

1. BeiBenuTe COOTHOIIIEHUE, OTPEIEIAIONIEe YHCIOBYIO anepTypy NA BOJOKOHHOTO CBETOBOIA
CO CTyMEHYaThIM pOodUIIeM MOKa3aTelNs IPeJIoMIIeHHUS U MapaMeTpaMu BOJIOKOHHOTO CBETOBOJIA
n; — MOKa3aTelb MPEJOMIICHUS MaTepraia Cep/IIIeBUHBI, N, - TIOKA3aTENb MPETOMIICHUS
MaTepuana 000JI0YKH CBETOBOIA.

Pemienue:

[IpencraBuM Ha pUCYHKE F€OMETPHIO 33/1a4H, ONPEJIEIUM MMOHATHE YUCIOBOM anepTypsl. 3aTeMm,
UCIoNb3ys 3akoH CHemyca npy NpOXO0KJIEHUU CBETOBOM BOJIHBI U€pE3 TOPLEBYIO OBEPXHOCTh
OIITHYCCKOTI'O BOJIOKHA U ITOHATHUC KpI/ITI/I‘—IeCKOI‘O yrna ITIOJIHOT'O BHy’I‘peHHeFO OTpa)KCHI/ISI CBETa
Ha TPaHUIlE pa3jieNia «CepAlleBHHA CBETOBOIAa — 000JI0YKa CBETOBOIaY, MOTYYHM BBIPAKECHUE IS
CHHYCa yIJia NaJeHus CBETa Ha TOPUEBYIO MOBEPXHOCTh CBETOBO/A.

3.3. TEMA: Pacuer XapakTepUCTHK IIAHAPHBIX BOJHOBO/I0B U BOJIOKOHHBIX
Op3ITOBCKHMX peleToK.

3angaua 1.

Haitgurte KpUTHYECKYIO TOJIIMHY BOJHOBOJHOIO Cios Ui HampasiaseMod TE; Moabl
TOHKOIIJIECHOYHOTO aCUMMETPUYHOTO BOJTHOBOJIA, €CJIM OH MPEJCTaBIsAeT COOOM TUIEHKY CTEKJIa C
MoKaszaTeseM mpeloMieHuss n;=1,6, HAaHECEHHYI0 Ha MOMJOXKKY M3 CTEeKJa C IMOoKa3zareleM
npenomieHus nj=1,5. JlnuHa BoiaHBI cBeTa A=1,5 MKM.
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Pemenne:
Hcnonp3ys COOTHOIIEHUE, HAWIEM:

3n -arctg,|———
. ) V16 -15 335
kp o 1,62 —1,5 21 0.557

Takum 00pa3om, KpUTHYECKas TOJIIMHA BOJTHOBOIHOTO cjost i1t TE; Mol paBHA 4,5 MKM.

5. Tembl 1a0opaTOpHBIX padoT

1. HCCJ’IGILOB&HI/IG MOJIApHU3alITUOHHBIX CBOMCTB MJIAHAPHOT'O ONITUYCCKOI'0 BOJIHOBOJa B Huobare JINTHUA,
MMOJIYy4YC€HHOTO METOAOM HOHHOM UMIIJIaHTallun

2. UccnenoBanue 3 GeKTUBHOCTH BBOAA CBETA B BOJIOKOHHBINA CBETOBO/I.

3. I/ICCJ'ICI[OBaHI/IC BOJIOKOHHO-OIITHYCCKOT'O OJaTYHKa MHKpOHepeMeHIeHI/Iﬁ Ha OCHOBE IIOJHMMEPHOI'O
OIITHYCCKOI'O BOJIOKHA

6. Jx3aMeHallHOHHBIE BONIPOCHI

1. Tlonspuzaumst 1IOCKMX BOJIH. JIuHeNHas, Kpyrosas, O3JUIMITAYECKAs MOJSPU3ALIMSL.
Beipaxkenus [uist moJei INIOCKUX CBETOBBIX BOJIH € 33JJaHHOM NOJIApU3aLUEi.

2. llonApu3allMOHHBIE 3JEMEHTHI: IUJICHOYHBIE MOJISIPOU[IbI, KPUCTALUIMYECKUE MOJSPU3ATOPHI,
¢da3zoBbie MIACTUHKU. V3MEHEHUE COCTOSIHUSL TMOJSPHU3aLMUA TUIOCKOW CBETOBOWM BOJIHBI,
npouienamnieit uepes GpazoByro MIACTHHKY.

3. OtpaxxeHue U MPEJOMIICHHE CBETa Ha TpaHuIle paszzena. ['opu3oHTabHAST M BEPTUKAJIbHAS
nossipuzanus. 3akoH CHemnyca. Yroa bprocrepa.

4. IlonmHoe BHYTpEHHEE OTpaXEHHWE CBETAa HA TPaAHUIEC pas3fesia JAUIICKTPUUECKHX CpE]l.
CrpyKTypa 10t CBETOBOM BOJIHBI IIPH ITOJTHOM BHYTPEHHEM OTPAKEHUH.

5. BonokoHHBIE CBETOBOIBI: OHOMOJIOBBIE 1 MHOTOMOJOBBIE, CO CTYMEHYATHIM U TPATUEHTHBIM
npodunsamMu nokaszatens npenomiieHus. [loHsTre yncnoBoii anepTypsl cBeToBoja. Jucnepcus B
BOJIOKOHHBIX CBETOBOJIAX: MEKMOOBAsI, XpOMaTUUYECKasl, TTOJIAPU3AIMOHHO-MOIOBAs TUCIIEPCHSL.
DOTOHHO-KPUCTAIUTHYECKHUE BOJIOKOHHBIE CBETOBOIbI. IHpakpacHbIe CBETOBOIBI.

6. [lnanapuserit ontuueckuit BosHoBoA. TE u TM Mo/b1, TMCTIEpCHOHHOE YpaBHEHHUE TIJIAHAPHOTO
BOJIHOBOJIa CO CTYNEHYATHIM POpUIIEM.

7. CkansgpHOe BOJHOBOE YpaBHEHHE ISl LUJIWHIPHUYECKOTO JAUDJIEKTPUUECKOTO BOJIHOBOA.
Mobl BOJTOKOHHBIX CBETOBOJIOB.

8. BoisiokoHHO-omTHUECKHE OparroBckue pemeTku. COOTHOIICHHWE ISl CBSI3M PE30HAHCHOM
JUTMHBI BOJHBI C TIPOCTPAHCTBEHHBIM MEPUOAOM. MeTo/bl U cXeMbl (HOPMUPOBAHHS BOJTOKOHHBIX
pelIeToK.

9. Monynaropbl ONTHYECKOTO HW3JIyuyeHUs: (a30BBIA  DIEKTPOONTHYECKHA  MOIYISTOD,
AIEKTPOONITUYECKUM MOYIATOP UHTEHCUBHOCTH.

10. BonokoHHBIE J1a3epbl — OCHOBHAsl CXeMa, KOHCTPYKTHUBHBIE 3JIEMEHTHI, OCOOCHHOCTH CXEM
HaKauyK{ MOIIIHBIX BOJIOKOHHBIX J1a3€POB.

11. Cytb 2pdexta xomOMHAIIMOHHOTO paccesHus (PamMaHOBCKOTO paccesiHUs) U BBIHYKICHHOTO
KOMOWHAIIMOHHOTO paccesiHus cBeTra. PamaHoBCckue maszepbl. TWUIOBas cxemMa paMaHOBCKOTO
nasepa.

12. CtpykTypHas cxema mpeoOpa3oBaHus (PU3NYECKON BEIHMYUHBI B BOJIOKOHHO — ONTHYECKHUX
natuukax. Kimaccuduxanms 1aT4uKoB MO THITY MOTYJISIIUN CBETOBON BOJIHBI.

13. BOJOKOHHO-ONTHYECKHE AATYUKU C AMIUIATYAHOW MOMAYJSIUCH: MATIYMKA TEeMIIepaTyphl
30HJIOBOTO THTIA U JaTYMKA C ONITUYECKUM MIPEoOpa3oBaTEIEeM.

14. BOJTOKOHHO-ONTHYECKHE JATYNKU MEXaHUICCKUX BETMYHUH (YCKOPEHHS, TaBIICHMUS ).

7. MertoanuecKue MaTepuabl

Jns obecniedeHus mnpouecca OOyd4eHHsT W pelIeHHs 3a1ady OOy4eHHUs HCHOIb3YHTCS
METOJINYECKHE MaTe€puaibl, ONPEIEIAIOIINE TPOLETyphl OLICHUBAHUS 3HAHUM, YMEHHUM, HaBBIKOB
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U (WIu) oOmbITa JEATENbHOCTH, XapaKTepPH3YIOMIMX ATarbl (OPMUPOBAHUS KOMIIETEHIIHIH
(cormacHo myHKTY 12 pabodeit mporpaMmsl):

12.1 OcHoBHas JuTEpaTypa

1. B.M. I[angapoB. BoJIOKOHHO-ONTHYECKUE YCTPONCTBA TEXHOJOTMYECKOTO HA3HAUYCHHUS. -
Tomck: Tomck. roc. YH-T CHCTEM yIIp. ¥ paTHUO3IEKTPOHUKH, [ DJIEKTPOHHEIN pecypc]: yaedHoe mocobue -
Tomck: TYCYP, 2012. - 198 c. Pexxum nocryma http://edu.tusur.ru/training/publications/741

12.2 lonojiHuTEIbHAS JIMTEPATYpa

1. b.A Kpacroxk, I'.11.KopreeB. OnTHYecKHEe CHCTEMBI CBSI3W M CBETOBOJHBIC NATYMKH (BOIIPOCHI
TexHonorun). - M.: Paguo u cBsa3e, 1985. - 192 c. (6)

2. ®puman, Pomxep. BonokonHo-onTrueckue cucteMsl cBsizu : Ilep. ¢ anrn. / P. @puman ; pen.
mep. H. H. Caenos. - 3-e u3x., gom. - M. : Texaocdepa, 2006. - 495[1] c. : nn., Tabn. - (Mup cBs3u ; [X-
03). (14)

3. UrnaroB A.H. OnTosnekTpoHrUKa U HAHO(POTOHHKA [ DIIEKTPOHHBIN pecypc]: yueOHOe mocooue.
- CII6.: JIanb, 2011.- 528 c. Pexxum moctyma_http://e.lanbook.com/view/book/690

12.3. IlepeyeHb MeTOAMYECKUX YKAZAHNH M0 NPAKTHYECKUM 3aHATUAM H
JIa0opaTOpHBIM padoTam

1. Kapnymun II. A., Hangapos B. M. HccnenoBanue BOJOKOHHO - ONTHYECKOIO JaTYUKa
MUKpPOIIEPEMEIIICHUH Ha OCHOBE IMOJMMEPHOIO OINTHYECKOTO BOJOKHA: [DJIEKTPOHHBIN pecypc:
Meromuueckne  ykazaHus K JaboparopHoit  pabore - 2011. 7 c¢. Pexmm gocryma:
http://edu.tusur.ru/training/publications/59

2. TpenuxuH I1. A., lllannapor B. M. Uccnenoanue 3¢ ()eKTUBHOCTH BBO/Ia CBETA B BOJIOKOHHBIM
CBETOBOJI: [DJIEKTPOHHBIN pecypc]: Meronnyeckue ykasaHus K jadbopaTopHoii padote - 2011. 7 c. Pexum
nmoctyma:_http://edu.tusur.ru/training/publications/120

3 . angapo B. M., Kpyrnos B. I'. UccnenoBanne monspu3alliOHHBIX CBOMCTB IIaHAPHOTO
ONTUYECKOrO0 BOJHOBOJAa B HHOOATe JIMTUS, IIOJYYECHHOTO METOJOM HOHHOH MMILIAHTAIUY:
[DnexTponHBI pecypc]: MeToauueckue ykazaHus K 1abopatopHoit padote - 2011. 7 c. Pexum mocryma:
http://edu.tusur.ru/training/publications/62

4. Ianmgapos B.M. BonokoHHO-ONTHYECKHE YCTPONCTBA M CHUCTEMBI TEXHOJIOTHYECKOTO
HA3HAYCHHS W yNpaBJICHUS: [DIEKTPOHHBIN pecypc]: Y4ueOHO-MeToMnYecKoe mocodne Mo MpaKkTHISCKUM
saastusM 2012. - 31 c. Pexxnm nocryma: http://edu.tusur.ru/training/publications/742

Metoandeckne yKazaHHS IO CaMOCTOSITENbHOW paboTe CTYAEHTOB TpPHUBEICHBI B YUeOHO-
MeTou4eckoM nocobuwu [4], Inaesr 1, 2, Ctp. 4 - 28.
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