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1. Hesau u 32124y JUCIHUTIIAHBI :

enpto mpenomaBaHusl AUCHMIUIMHBI SIBISETCS TIOJATOTOBKA CTYACHTOB B 00JIaCTH
(GU3HYECKUX MPUHIUIIOB (PYHKIIMOHUPOBAHUS COBPEMEHHBIX OMTHYECKUX, ONTOIICKTPOHHBIX H
HEJIMHEHO-ONTUYECKUX JIEMEHTOB U YCTPOMCTB.

OcHOBHOM  3a7aueil  JUCHUIUIMHBI  SIBJIICTCS M3YyYEHUE OCHOBHBIX  IIOJOKEHUU
buzndeckot onTuk, AP(HEKTOB B3aMMOJCHCTBHS H3IYYCHHS C BEIIECTBOM, OCHOBHBIX
NPUHIUIIOB OCTPOCHUS IPUOOPOB M CUCTEM ONITUYECKOI 00paboTKH HH(OPMAITHH.

B pe3ynbTare uzydeHus HaCTOSIIEH JUCHUIUIMHBI CTYJICHTHI MOJydaT 3HaHUS, UMEIOIINE
HE TOJIbKO CaMOCTOSTEIHHOE 3HAYCHUE, HO U SIBISIOMUECS (PYHIAMEHTOM JUIsl U3YUCHUS psaa
MOCJICTYIONUX CIEUATbHBIX TUCHUINIMH W MPAKTHYECKOW pabOThl CICIHAIMCTOB B 00JIacTH
OITUYECKOH CBS3H.

2. MecTo aucuunjannsl B crpykrype OOIL:
JucriumnuHa no Beidopy b1.B.JIB.7.1.
3. TpeGoBanus K pe3yJabTaTaM OCBOCHUS AUCHUIINHBI:

[Tponecc n3yyeHus JUCUUIUIMHBI HApaBieH Ha (JOpMUpPOBaHUE CIETYIOUUX KOMIIETEHIIUHI:
— TOTOBHOCTh K H3YYEHHUIO HAyYHO-TEXHHYECKOW HH(POPMAIUK, OTEUYECTBEHHOTO U
3apy0exHOro ombITa 1o Tematuke npoekra ([1K-7);
— CHOCOOHOCTh IPUMEHSTh COBPEMEHHbIE TEOPETHUECKUE M 3KCIIEPUMEHTAIbHbIE METO/bI
UCCIIEIOBAaHMsI C LEJIbI0 CO3JaHMs HOBBIX IEPCIEKTUBHBIX CPEJCTB 3JIEKTPOCBSI3U U
undpopmatuku (I1K-17).

B pe3ynbraTe n3ydyeHus IUCLUILIMHBI CTYIEHT JODKEH

e 3HATHh:
- OCHOBHbBIE€ 3aKOHbl U COOTHOILEHHUS BOJIHOBOM ONTHUKM U ONTUKU OTPaHUYEHHBIX
cBetoBbIX my4koB (ITK-7);
- OCHOBHBIE 3aKOHBI U COOTHOLIEHHS] BOJHOBOH TEOpUU HANPABISAIOUIUX ONTHYECKUX
crpykryp (ITK-7, TIK-17);
- OCHOBBI (DU3UKH B3aMMO/ICHCTBHS CBETa CO cpenor 1 HenuHerHou ontuku ([TK-7);
- MPUHLUIBI MOCTPOCHUS, OCOOEHHOCTH M XapaKTEPUCTHKH HMHTETPaTbHOONTUYECKUX
anemeHToB 1 ipudopos (ITK-7, TTK-17);

® yMeTh:
- 00BACHATH (Qu3nueckue >PQeKTsl, JIekKale B OCHOBE pPAaOOThl ONTHYECKUX U
BOJIHOBOJTHO-ONTHYECKUX dieMeHTOB 1 ycTpoiicTs (I[TK-7, [TIK-17);
- TPUMEHATh Ha NPAKTHUKE H3BECTHBIE METOJbl SKCIIEPUMEHTAIBLHOIO MCCIIEIOBAaHUS
BOJIHOBOJTHO-ONTUYECKUX dieMeHTOB 1 ycTpoiicTs (I[TK-7, [TIK-17);
- BBINOJIHATh PacyueThl, CBS3aHHbIE C ONpEICICHHEM IapaMeTpOB U XapaKTEPUCTHUK
OINTHYECKHUX U BOJHOBOIHO-ONITUYECKIX KOMIOHEHTOB U ycrpoiicts (ITK-7, TIK-17);
- IPOBOJUTH KOMIIBIOTEPHOE MOJAEIUPOBAHUE U TNPOEKTUPOBAHUE ONTUYECKUX U
BOJIHOBO/IHO-ONITUYECKUX AJIEMEHTOB U YCTPOWCTB, a TaK)K€ UMETh IpPEACTaBICHUE O
MeToJlaX KOMITBIOTEPHOH onTUMHU3aKu ux xapakrepuctuk (I1K-17);
- TIOJIb30BAThCS CIIPABOYHBIMU JAHHBIMH MO ONTUYECKUM MaTepuajaM U 3JeMEeHTaM Mpu
POEKTHUPOBAHUM ONTHYECKHX MPHUOOPOB, COMOCTABISASI OCOOCHHOCTH XapaKTEPHCTUK
Takux matepuanos u atementos (ITK-17);

® BJAJETh:
- HaBbIKAMM YTEHHS U W300paKEHUS CXEM ONTHYECKUX NMPHOOPOB M CUCTEM HAa OCHOBE
COBPEMEHHOM 3JIEMEHTHOH 0a3bl ONTHUKU U BOJHOBOIHO# ontuku (ITK-17);
- HaBBIKAMU pacyeTa, MPOSKTUPOBAHUA U KOMIBIOTEPHOTO MOJECIUPOBAHHS ONTUYECKUX
3JIEMEHTOB M YCTPOICTB pasiuyHoro HazHauenus ([1K-17);
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- HaBBIKAMHU MPAKTUYECKOH paboThl ¢ Ja0OpaTOpHBIMH OO0pa3laMH ONTHUYECKUX U
BOJTHOBOJJHO-ONTUYECKUX 3JIEMEHTOB, C ONTHYECKHUMH IMPHOOpPaMH M C KOHTPOJIBHO-

u3mepurtenbHou ammaparypoi (ITK-17).

4. O0beM TUCHUIIMHBI 1 BHABI Y4eOHOI padoThl

OO01mast TpyA0€MKOCTh JUCHIUTIINHBI COCTABIISCT 3 3a4STHBIX CTUHUIIBL.

By yuebHol paboThl Bcero CemecTtphbl
4acoB
4 5
AyIuTOpHBIE 3aHATHS (BCEro) 18 6 12
B Tom umcne:
Jlexknnu 4 4 -
JlaGopaTtopusie padoTs (JIP) 8 - 8
[TpakTrueckue 3aHITUS 6 2 4
CamocroniTesibHasi padoTa (Bcero), B TOM YHCI€: 86 66 20
W3ydeHnue maTepuana JeKUUn 12 26 -
[TonroroBka Kk KOHTPOJIBHBIM paboOTaM 12 20 16
CaMOoCTOSITeTbHOE U3YYEHUE OTACIBHBIX TEM 24 20 4
[ToaroroBka k 3K3aMeHy U cj1ada 3K3aMeHa - 4
Bun npomMexyTouHOi arTecTauu (3a4eT, 3K3aMeH ) Hud. 3ager
OO61mas TpyA0eMKOCTh 108 108
3aueTHbIC €AMHUIIBI TPYIOEMKOCTH 3 3
5. Coaep:xkaHue TUCHUILINHBI
5.1. Pa3aennl AMCHUILIMHLI U BHALI 3aHATHI
Ne HaumenoBanue pazaena Jleku. | Jla6. | IIpakt. | CPC | Bce- | ®opmupy-
JUCIUATIIAHBI 3aH. 3aH. ro EMBIE KOM-
n/m qac neTeHun
i (1K)
1 | Beenenune. OCHOBHBIE MOJIOKEHHUS
Asmme. - 1 - 2 20 | 23 MK-7
(bU3MYECKOI ONTHKH.
OnTHkKa OrpaHHYEHHBIX CBETOBBIX
2 | myukos. Pacnpocrpanenue 9 4 9 36 44 | K7, TIK-17
CBETOBBIX BOJIH B MaTePHATbHBIX
cpenax.
B3aumoneiictBust CBETA c
3 bU3HYECKUMU TOTSIMU. DIIEMEHTBI 1 4 2 30 37 | IK-7,IK-17
HEJIMHECWHOMN ONTHKH.
Hroro: 4 8 6 86 | 104
4
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5.2. Coaep:xkanue pa3aejaoB THCHUILINHBI

CBeTa C (PU3UUCCKUMHU
MOJIIMH., DIIEMEHTEI
HEJTMHEHHOHW ONTHKH.

addekra. JIMHEHHBII 1 KBaJpaTHYHBINA 3JIEKTPOOII-
trueckue 3P GeKThl. DNEKTPOONTHUECKHE MOY-
JATOPEL. AKycToonTHdecKuit d3pdexT. Audpaxims
CBETa HA aKyCTHYECKHX BosIHaX. Pexxumsl qudpax-
uuu Pamana — Hata u bparra. Akycroontuueckue
MOIYJATOPEI U fedekTopsl. PoTopedpakTHBHBIN
3¢ dext. MexaHn3MBI TPAaHCIIOPTa HOCUTENIEH
3apsaoB. [lonsgpuzanus nusneKkTpuka B
aneKkTpudeckoM none. Cpepl ¢ KBaIpaTH4IHON U
KyOWYHOI ONTHYECKON HeMHEHHOCThI0. Y paBHEHHE
HEJMHEWHBIX BOJIH. ['eHepanus BTOpO rapMOHMKHU.
CaMoBO3/IeiCTBHE CBETOBBIX ITYYKOB B HEIMHEHHOM
cpene. BpeMeHHBIE U IPOCTPaHCTBEHHbIE
ONTHYECKUE COJMTOHBIL.

Ne HaumeHnoBanue Copaep:xanue paseja Tpynoem | ®opmupyemsie
n/m | pasgeiaa KOCTh KOMIIeTeHIIUH
AMCHMILINHBI (uac.) IIK)
1 Brenenue. OcHOBHBIC | 3ama4yu U MECTO JUCHUILIMHBI B YY€OHOM IPOIIECCE. 1 IIK-7, IIIK-17
MOJIOXKEHUS VYpaBHeHus MakcBenia 11 AUIIEKTPUIECKON
(hM3MIeCKOil ONTHKH. cpenbl. MaTepuanbHble ypaBHEHUS. Y paBHEHUS
TPaHUYHBIX YCIOBUH. BoHOBOE ypaBHEHUE.
Ionsgpuzamus ceera. OTpaXkeHHE CBETa OT TIOCKOH
rpanuipl. [oqHOE BHYTpEHHEE OTpAKEHHUE CBETA.
2 Ontuka VYrioBo#t cmekTp 1ockux BoiH. IlapabGommdeckoe 2 IK-7, ITIK-17
OTpaHUIECHHBIX ypaBHEHHE Teopud audpakmuu. ['ayccoB cBeTOBOH
CBETOBBIX ITY4KOB. my4dok. IIpeoOpasoBanme Dyppe B ONTHYECKHX
Pacmpoctpanenue cucremax. Hanpasmstromue cTpykTypsl. IlnanapHsie
CBETOBBIX BOJIH B ONTHYECKHE BOJIHOBOJBL. Marepuansl U 3JIEMEHTHI
MaTepualbHbIX UHTErpanbHOM onTuky. CBS3aHHBIE ONTHYECKUE
cpenax. BOJIHOBOJBI.
3 B3aumoneiicteus DEeHOMEHOJIOTHYECKasl TEOPUS JIEKTPOONTHYECKOIO 1 IIK-7, I1K-17

5.3 Pa3zgeanl

AUCHHUITIJIMHbI

(mpeabIAyIUMHK) U o0ecniedyuBaeMbIMH (OCEAYIONMMH) TUCHUNJIMHAMU

H MCOEKIMCHUIIVIMHAPHBIE CBA3H C oﬁecnethammHMn

Ne HanmMmenoBanue obecreunBaronmx Ne Ne pa3nenoB JaHHOM AUCHUIUINHBI U3
n/n (mpeapInynux) u o0ecTieYNBaeMbIX Tab671.5.1, 19 KOTOPBIX HEOOXOIUMO H3yICHUE
(mocnenyromuX) AUCIUTLINH obecrnieunBaromuX (IPEeIbIIYIINX) U
o0ecreynBaeMbIX (ITOCTIeIyIOIINX)
JUCLHTUINH
1 | 2 | 3
[peqmecTByomue IHCHAIIHHBI
1 MaTtemMaTHYeCKU aHaJIN3 + + +
2 dmsnka + + +
3 WNudopmarnka + + +
4 MareMaTHueCKUE METO bl ONTUCAHUS + + +
CUTHAJIOB
5 du3nuecKkre 0CHOBBI ONTOVIEKTPOHUKU + + +
6 BBenenue B ONTHUECKUE CUCTEMBI U CETU + + +
CBA3H
MHocaenyomme IMCHUNITHHBI
1 ONEeKTPOMArHUTHBIE MOJIS U BOIHBI + +
2 BonokoHHo-onTHYECKHE YCTPOMCTBA + + +
TEXHOJIOTUYECKOr0 Ha3HAUEHUsI
3 OnTHuueckue HanpaBJsSIIOIIUE CPEbI + + +
4 Onruueckue nnppoBble + + +
TENEKOMMYHUKAIOHHBIE CUCTEMBI
5 OnTo3neKTPOHHBIE U KBAHTOBBIE + + +
IpuOOPHI M YCTPOHCTBA
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5.4. CooTBeTCTBHE KOMIIETEHINH, (OpPMHUPYEMBIX IPH U3YYEeHHH AUCHHUILIMHBI, 1 BU10B

3aHATHI
Ilepeuenn Bune! 3ansaTHI @DopMbI KOHTPOJIS 110 BCEM BUAAM 3aHITUH
KoMmeTeHWd |1 [ Jag | IIp. | KP/KII | CPC
[K-7 + + + + | IIpoBepka KoHTpONBHBIX paboT. Onpoc Ha
naboparopHsIX padoTax. ug. 3ayer.
MK-17 + + + + | IIpoBepka KoHTpONBHBIX paboT. Onpoc Ha
nabopaTopHbIX paboTax. Jud. 3auer.

JI — nexuwms, JIab — maGopaTopHubie padoTsl, [Ip — npaktuueckue 3anstusi, KP/KII — kypcoBas
pabota/mpoekt, CPC — camocTosiTennbHas paboTa CTyJeHTa

6. UHTepaKkTHUBHBbIE MeTOAbI U GOpPMbI OPraHU3aL MU 0GyYEHUA

Metoast IIpakTueckue JlaGoparopnsle | Jlexiyu Bcero
3aHATUS 3aHATHSA
Pabora B rpymmax 1 3 - 4
Hroro 1 3 - 4
7. JIabopaTopHbIi NPAKTHKYM
Ne paznena HammenoBanune mabopaTOpHBIX padoOT Tpyno- IIK
JCLUILTHHBI €MKOCTh
(dac.)
2 I/ICCJ'leI[OBaHI/Iev [[I/I(bpaKHI/II/I“ CBETOBOTO Tydyka B Cpele cC 4 I1IK-7,
MEepUOIUUECKON MOIYIIIIMEH ITOKa3aTels MPEeIOMICHHS IK-17
3 Uccnenoranue npOCsziHCTBeHHoro vcaMOBOSI[efICTBHﬂ 4 [1K-7,
CBETOBBIX ITyYKOB B HEJTMHEHHO - ONTHYECKOH cpenie IK-17
8. IlpakTHYecKkue 3aHATUS (CEMHUHAPBI)
Ne| Pa3zpmen AuCIUTITUHBI U3 TeMaruka NpaKTUUECKUX 3aHATUI Tpyno- Komnerenuun
Tabm. 5.1 E€MKOCTh K
(uac.)
1 | Beenenne. OcHOBHEBIE ITonspu3anus MIOCKUX CBETOBBIX BOJIH 2 TIK-7, IIK-17
MIOJIOKEHUS (PU3UIECKOH
OIITHKH.
2 | OnTHKa OrpaHUYeHHBIX IInanapHble ONTUYECKHUE BOJIHOBObI 2 IIK-7, I1IK-17
CBETOBBIX ITYYKOB.
PacnipocTpanenne cBETOBBIX
BOJIH B MaTepHaIbHBIX
cpenax.
3 | BzaumoneiicTBus cBera ¢ XapaKTepUCTUKU SIEKTPOONTUIECKOTO U 2 [K-7, [IK-17
(U3MYECKUMH TOJISIMHU. aKycToonTHieckoro 3¢dexton
OneMeHThl HeTMHEHHON
OIITHKH.
9. CamocrosiTesibHasi padoTa
Ne | Pasnenst TemaTrka caMoCTOSTEIBHON pabOTHI Tpyno- Komne- KonTtpons
1/ | AUCUUTUIMHBI U3 (Oemanuzayus) €MKOCTh TEHLIUHU BBITTOJIHEHUS
n | Tabm. 5.1 (qac.) ITK paboThI
1. | Benenwue. N3ydenune TeopeTndeckoro MaTepuana. 20 [K-7, Hdud. 3auer
OcHOBHBIE [K-17
MOJIOXKEHHS
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(U3NYECKOl ONTHKH.

2. | Onruka orpasu- | M3ydyeHue TeopeTudeckoro Marepuania. 36 [K-7, BricTynienust Ha
YeHHbIX  cBeTOBBIX | [ToAroToBka K MpakTUUECKUM [K-17 ceMuHape.
my4koB. Pacmpocrpa- | 3anstusim. [lonroroska k Ortuer o
HEHHue CBETOBBIX | JabopaTopHoii padore. JTabopaTopHOU
BOJIH B  MaTepu- pabore. dud.
QIBHBIX CpeJiax. 3auer

3. | BzaumogpeiicTBus W3ydenne TeOpeTHIECKOTO MaTeprania. 30 [K-7, Brictymnenus Ha
cBeTa ¢ pm3udecku- | [ToAroToBKa K MPaKTHIECKUM [K-17 cemuHape. dno.
MH TIOJISIMHU. 3aHATHAM (cemuHapam). [TonroToska 3ader
O1eMeHTHI nmabopaTopHoii pabote
HEJIMHEIHO ONTHKU.

10. IlpumepHas TeMaTHKA KYPCOBBIX MPOEKTOB (PadoT)
KypcoBble npoekThl (paboThl) y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI

11. banabHo-peliTHHIOBasi cCHCTeMAa
METOAUKA TEKYHIEI'O KOHTPOJISI OCBOEHUS JUCHUIIJINHBI

OcymectBusiercs B coorBercTBuM ¢ IlojiokeHHeM o0 moOpsiAke HCHOJIb30BAHUSA
PETHHIOBOM CHCTEMBI /IVISl OLIEHKH YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha  OallbHO- PEUTUHIOBOM CHCTEME OIICHKH YCIIEBaeMOCTH
neiictByromiedt ¢ 2009 r., koTopasi BKJIOYAeT TeKYILIMI KOHTPOJIb BBIIOJHEHUS 3JIEMEHTOB
o0bemMa IMCHUTUIMHBI TI0 AJIEMEHTaM KOHTPOJIS € TOJBEACHUEM TEKYIIEero peiTuHra (pasuen 6).

IIpaBuiaa ¢opMupOBaHUS NATHOANIBHBIX OIEHOK 32 KaXIYI0 KOHTPOJIBHYIO TOYKY
(KT1, KT2) ocymiectBnsieTcsi IyTeM OKpYTJIEHUS BEJIMYUHBI, PACCYUTAHHOHU 110 hopmyie:

KTX| B (Cymma _6amnos, _nabpannas _k_ KTx)*5

x=12

Tpebyemas _cymma _6amio8 _no _6aiibHoll _ packiaoke

Ilocne okoHuUaHMs ceMmecTpa CTyJeHT, HaOpaBmui MeHee 60 OamnoB, cuuTaeTCs
HEYCIEBAIOIINM, HE MOIy4YMBIIUM 3aueT. CTyleHT, BbINOJHUBIINH BCe 3alllIAHUPOBAHHbIE
JadopaTtopHble padoThl, H T.A. U HaOpaBmui cymmy 60 u Oosee GayioB, MOJIy4aeT 3ayer
«aBTOMaTOM.

Ta6auna 11.1 Pacnpenesienust 6a/ui10B B TeueHHe ceMecTpa

MakcumaneHeId | MakcumanbH | MakcuManabHBI
. Gamr Ha 1-y10 b1l Oat 3a 1 Gamn 3a Bcero
DnemMeHTHl y4eOHOI
KOHTPOJIbHYIO nepuos NEepPUOJT MEXAY 3a
JIeATEIIbHOCTH
TouKy ¢ Havana | Mexay 1KT u | 2KT u Ha koHen | cemectp
cemecTpa 2KT cemecTpa
ITocemnenue nexnit 16 16
TecToBbIl KOHTPOJIb 30 30
BrimonHeHue 1a00paTOpHBIX
patop 20 20 40
pabot
Kommonent
7 7 14
CBOEBPEMEHHOCTH
HToro MakcumMym 3a
y 16 57 27 100
nepuoa:
Hapacrawinum utorom 16 73 100
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Ta6auna 11.2 [Tepecuer 6ayiyioB B OLEHKH 32 KOHTPOJIBHBIE TOUKH

BaJjibl Ha 1aTY KOHTPOJIbHOH TOYKH Ouenka
> 90 % ot MakcuManbHOH cyMMBI OasuioB Ha gaty KT 5
Ot 70% no 89% ot makcumanpHOM cyMMbl OayuioB Ha paty KT
Ot 60% no 69% ot MakcumanpHOM cyMMbl OayuioB Ha paty KT
<60 % oT MakcMMaJbHOM cyMMBbI OamoB Ha gaty KT

NW| >

12. YuyeOHO-MeTOAMYEeCKOe U HH(POPMALIMOHHOE 0OecnevyeHHe TUCIMILIUHbI .

12.1. OcHoBHasi JIuTeparypa

1. C.M. lllannapos. Beenenue B ontuueckyro Gpusuky. — Tomck: ToMck. roc. YH-T cuUCTEM yTIp.
U PaIMOAJICKTPOHHKH, [ NEKTPOHHBIN pecypc]: yuedHoe mocodue- Tomck: TYCVYP, 2012, — 127
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/2196

2. B.M. IllannapoB. OcHOBBI (hH3HUECKOM 1 KBAaHTOBOM onTukU. — Tomck: ToMck. roc. YH-T
CHCTEM YIp. ¥ paIMO3JICKTPOHUKH, [ DINEeKTpOHHBIN pecypc]: yueOHoe nocobue- Tomck: TYCVYP,
2012. — 197 c. Pexxum nmocryma: http://edu.tusur.ru/training/publications/750

12.2. lononHuTeIbHAS JIUTEpATYypa

11. M.bops, 3.Bonbd. OcHoBsl ontuku. M.: Hayka. 1970.855¢. (5)

2n. A Slpus, I[1.}OXx. Onrudeckue BOJIHBI B KpucTayuiax. - M.: Mup, 1987. - 616 c. (5)

3n. C.M. lllannapos, B.M. lllanaapos, A.E. Maunens, H.U. Bypumos. @otopedpakTuBHbIe
3P GEKTHI B 3JCKTPOONTHUSCKUX KprcTamiax. — Tomck: ToMck. roc. YH-T CUCTEM yIip. U
paguosnekrponuku, 2007. — 241 c. (64 3k3.)

12.3. TlepeyeHb MeTOANYECKUX YKA3aAHUI 110 MPAKTHYECKUM 3aHATUSIM U J1a00PaTOPHBIM
paboram

1. lanmgapos B. M., Tpenuxun I1.A. UccnenoBanue nudpakiinu CBETOBOTO MydKa B CpeJie ¢
NEepUOINYECKON MOTYISIIMeH oKa3aTess NpesIoMIeHUs: [ DIeKTPOHHBIN pecypc]:
MeTtoudeckue yka3aHus K JlabopaTopHoii padote s crynentoB — 2011, 7 ¢. Pexxum
nocryma: http://edu.tusur.ru/training/publications/72

2. Kapnymus I1. A., IllaanapoB B. M. UccnenoBanue 3¢ dekra mpocTpaHCTBEHHOTO
CaMOBO3/IEHCTBHSI CBETOBBIX ITyYKOB B (pOoTOpePpakTUBHOM KpHCTaIIe: [DIEKTPOHHBIH
pecypc]: Meronnyeckue yka3aHus K JjabopaTopHoii padote st cryaentos — 2011, 14 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/75

3. B. M. IllaanapoB. OcHOBBI ()M3WUECKON M KBAHTOBOH ONTUKH: Y 4eOHO-METOAMYECKOE
nocoOue 1Mo NPaKTUYECKUM 3aHATHUSAM U CaMOCTOATENbHOM paboTe A CTYy/IeHTOB
cnernansHocT 210401.65, [DnexTpoHHbIl pecypc]: yuebnoe mocodue- Tomck: TYCVYP,
2013. — 57 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/2888/

13. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIHIINHBI

13.1 O01mue TpeGoBaHus

1. KommbloTepHbIit Ki1acc, 000pyI0BaHHBIN KOMIbloTepamu kinacca Pentium Il u Beime,
BKJIFOUCHHBIN B ceTh Internet.

13.2 MarepuanbHO-TeXHHYeCKOe oO0ecneyeHHe AUCHMINVIMHBI JJId  JIHL C
OrpaHU4Y€¢HHBIMH BO3MOKHOCTAMMU 3/10POBbLA

2. OcBoenue aucuuruinebl Tuiamu ¢ OB3 ocymiecTBiseTcss ¢ UCIOIB30BAHUEM CPE/ICTB
00ydeHust 00IIero 1 CrenuaaTbHOTO Ha3HAUYCHHUS.

3. IIpu oOyueHUHM CTYIEHTOB C HApYHICHUSMHU CIIyXa MPEAYCMOTPEHO HCIIOIH30BaHHE
3BYKOYCHJIMBAIONICH armapaTypbl, MYJIbTUMEAUUHBIX CPEICTB M IPYTUX TEXHHUUYECKUX CPEICTB

8
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npreMa-tiepesaun yaeOHoi nHpopmanuu B JOCTYIHBIX (popMax Ui CTYICHTOB C HAPYIICHUSIMHI
cllyXxa, MOOWJIBHOW CHCTEMbl OOYy4YeHHS IJIsi CTYACHTOB C HWHBAJUAHOCTBHIO, MOPTATUBHOMN
WHAYKIIMOHHOW CUCTEMBL. YdeOHas ayJuTOpHs, B KOTOPOU 00ydaroTCs CTYACHTHI C HApYIIICHHEM
ciyxa, 000pya0oBaHa KOMITBIOTEPHOW TEXHUKOM, ayJMOTEXHUKOM, BUACOTEXHUKOMU, FTICKTPOHHOU
JIOCKOM, MYJIbTUMEUUHON CUCTEMOM.

4. Tlpu o0y4yeHUH CTYACHTOB C HApPYUICHUSIMH 3pEHHsS MPEIYCMOTPEHO HCIIOIb30BAHHE B
JCKIIMOHHBIX W YYE€OHBIX AayAHTOPHSIX BO3MOXXHOCTH TIPOCMOTpA YJIAJICHHBIX OOBEKTOB
(HampuMmep, TEKCTa Ha JIOCKE WJIM Claiijla Ha 9KpaHe) MPU MOMOIIU BHUJICOYBEIHUUTENCH IS
yZaJE€HHOI0 IPOCMOTpA.

5. Ilpu 06ydyeHuu CcTyIEHTOB C HAPYUICHUSIMH OMOPHO-/IBUTATENILHOTO armapaTa
UCTIOJNIL3YIOTCS AJIbTEPHATHBHBIC YCTPOKUCTBA BBOAA HH(DOPMAIIMK U APYTHUE TEXHUICCKUE
CpelCcTBa MpueMa-niepeaun yueoHoi nHhopMaluu B JOCTYMHBIX (hopMax Ajisi CTYIAEHTOB C
HAPYIICHUSIMHA OTIOPHO-JBUTATEIHHOTO armapara, MOOMIBHON CHCTEMbI OOYUICHHS JIJISI JIFOJICH C
WHBAJIUJIHOCTBIO.

14. MeToanyeckue peKOMeHAAIUM 110 OPraHU3AIUN U3YYeHH S TUCIUIIUHDI:

OO6beM 4YacoB, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM JJIsl U3Yy4eHMs TUCLUIUIMHBI, I10-
3BOJISIET OCBETHTH TOJBKO KJIFOUEBBIE MOMEHTBHI M PACKPBITH 0A30BBIC MOHSTHSA IPU UYTCHUU
nexkuuii. IloaToMy mnpu peanuzauuu HOporpamMmbl CTYIEHTHI JOJDKHBI JOCTATOYHO MHOIO
paboTaTh CaMOCTOSTENbHO Kak IIpU IOBTOPEHUM JIEKIMOHHOIO MaTepuana, TaKk W IpH
MOJATOTOBKE K JaOOPAaTOPHBIM 3aHATHSM M BBIIOJHEHUH CAMOCTOATEIbHOU palboThl. Jlis
obecrieyenns 3(h(HEKTUBHOTO YCBOSHHS CTYJCHTAMH MaTEPUAIOB JUCIHUILIMHBI HEOOXOIMMO Ha
MIEPBOM 3aHSATHH CHAOIUTh UX MEPEUYHEM BOMPOCOB, KOTOPHIC MOMAJEKAT HU3YUYCHHIO, CIIHUCKOM
OCHOBHOH U JIOTIOJIHUTEIILHOW JIUTEPATYPhI IJIsi CAMOCTOSITEIILHON pabOThI, TEMAaTUKOHN 3aJaHH
JUTSL CAMOCTOSITEIbHON PabOTHI.

s Texymero KOHTPOJSA YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTECTAllMH HMCIOJIBb3YeTCs
TECTOBBIM KOHTPOJIb 3HAHUM.

JIeKIMOHHBIE 3aHATHSI KEJIATEIBHO MPOBOIATCSA C IPUMEHEHUEM IIPE3EHTALMM, a TaK XKe
JIEKIMOHHBIX IEMOHCTpAIMi. DTO CYHIECTBEHHO yJIy4llaeT TUHAMUKY JIEKIIMH U CIIOCOOCTBYET
JAydlleMy YyCBOEHHMIO Marepuaia. Ha nekumax HeoOxonumo oOpamarh BHMMaHUE Ha
O0COOEHHOCTH IMPHUMEHEHHUSI pacCMaTPUBAEMOr0 MaTepHalla B MOCIEAYIOMIMNX Kypcax, a TaKXKe B
Oynyieit mpodeccuoHaNnbHON ASSITENFHOCTH.
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MUWHHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUMICKOM ®EJIEPAITAN
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«TOMCKHMI T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUSA U PAAUOIJIEKTPOHUKMN» (TYCYP)

YTBEPXIAIO
IIpopexTop no y4eOHoii pabore

IL.E. Tposin
« » 2017 r.

®OH/] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCHHUIIJINHE
OCHOBBI ®U3NYECKOW ONITUKN

YpoBenb ocHOBHOII o0pa3oBaTenbHOl nporpammbl; BAKAJIABPUAT
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Ipopuns(u): ONTHIYECKHUE CUCTEMbBI U CETH CBA3U

®opma odyuennss 3AOYHASA

®akyabter PTO (PAAMOTEXHUYECKHWUMI)

Kageapa CBUnKP (CBEPXBbICOKOYACTOTHOM U KBAHTOBOM PAJIMOTEXHUKHW)

Kypc 2, 3 Cemectp 4,5

Yueonbrii mian Hadopa 2012 rona.

Hud. 3auer 5 ceMecTp

Tomck 2017
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1. BBenenune

@®ona oueHouHbix cpencts (POC) sBaseTcss NpUIOKEHUEM K paboueill mporpamme

JUCHUITIINHBI «OCHOBBI

(U3MUECKON  ONTUKI

U TpeACTaBIsgeT Co00H COBOKYHMHOCTB

KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepHUaoB (TUIIOBbIC 3a7aud (3a/laHusi), KOHTPOJIbHbIE PabOThI,

TECThI U I[p) U MCTOAOB HMX HCIIOJIB30BAaHUA, NPECAHASHAYCHHBIX JId H3MCPCHHSA YPOBHA

AOCTHIKCHUSA CTYACHTOM YCTAaHOBJICHHBIX PC3YJIbTATOB 06y‘-I€HI/ISI.

dOC 1o agucHUILIHHE

HCIIOJIB3YCTCA IMPpU MPOBCACHHUH TCKYHICIO KOHTPOJIA

YCIICBACMOCTHU U HpOMeX(YTOHHOﬁ aTTeCTalu CTYJACHTOB.

[TepedeHp 3aKpeIICHHBIX 3a AUCIMIUIMHON KOMITETEHIIUN MTPUBE/IEeH B Tabimie 1

Tadoauua 1 — [lepeyeHb 3aKpenIeHHbIX 32 JUCHUIJIMHON KOMIETeH i

Kona dDopmyMpoOBKa

KOMIIETCHIIMHU

Jransl popMHUPOBAHUA

KOMIICTCHIIUHA

[TK-7 TOTOBHOCTD K

Hay4YHO-TEXHUYECKON
uH(pOpMaIIUU, OTEYECTBEHHOTO U
3apy0exHOTOo OTIBITa 1o

TCMATHUKEC IIPOCKTA

HU3YUCHUTIO

JonxeH 3HATH OCHOBHBIE 3aKOHBI M COOTHOIIEHUS
BOJIHOBOM ONTHKHM, ONTHKH OTPAaHMYEHHBIX CBETOBBIX
IIyY4KOB W TEOPUM ONTUYECKUX  HANPaBIAIOLIUX
CTPYKTYp; OCHOBHI (DM3UKH B3aUMOJCHCTBUS CBETa CO
Ccpenoil 1 HENMMHENHON ONTUKH; IPUHLUIIBI IOCTPOEHHUS,
0COOEHHOCTH u XapaKTEPUCTUKHU
HHTETPaTbHOONTHYSCKUX JIEMEHTOB U IPHOOPOB.
Joixen ymersb 00bsCHATH puznueckue 3pdexTsl,
JieKaIye B OCHOBE pabOThl OMTUYECKUX U BOJTHOBOTHO-
ONTHYECKUX DJIEMEHTOB U YCTPOUCTB; MPUMEHSITh Ha
MIPAKTUKE U3BECTHBIE METOJIbI SKCTIEPUMEHTAILHOTO
WCCIIeIOBaHUS BOJTHOBOJHO-ONITHUECKHUX JIEMEHTOB U
YCTPOMCTB; BBITIOJIHATH PACcUEThl, CBS3aHHEIE C
ONPEJIEIICHUEM MTAPAMETPOB U XaPaKTEPUCTUK
ONTHYECKUX U BOJIHOBOJHO-ONTUYECKUX KOMIIOHEHTOB
U YCTPOUCTB.

JonxeH BageTh HAaBBIKAMH YTCHHUS W HU300paKECHUS
CXeM OITHYEeCKUX MPUOOPOB M CHCTEM Ha OCHOBE
COBPEMEHHOH  JJIeMEHTHOW  0a3pl  ONTUKU W
BOJIHOBOJIHOW ONTHKH.

ITK-17 CIIOCOOHOCTh MIPUMEHSATH
COBPEMEHHBIE TEOPETUYECKHE U
AKCIEPUMEHTAJIbHbIE  METOJIBI
WCCIIEJOBAHMUS c LIENBIO
CO3/1aHUs HOBBIX
NEPCIIEKTUBHBIX CPEICTB

3EKTPOCBA3H U UH(HOPMATUKU

JloJT:KeH 3HATH NPUHLMIIBI TOCTPOCHUS, 0COOCHHOCTH U
XapaKTePUCTUKH WHTETPAbHOONTHYSCKUX IIEMEHTOB U
mpuOOpoB

Jomnxen yMeThb MIPOBOJIUTh KOMIIBIOTEPHOE
MOJCIUPOBAHUE M NPOCKTUPOBAHUE ONTHYECKHUX U
BOJIHOBOJHO-ONITHYECKHUX JJIEMEHTOB M YCTPOWCTB, a
TaKKe UMETh npe/cTaBlIeHNe 0 MeToax
KOMITBIOTEPHOW  ONTHMH3ALMK HX XapaKTePHUCTHK;
MOJIb30BATHCS CHPABOYHBIMHU JAHHBIMH MO ONTHYECKUM
MarepuaiaM M JJeMEHTaM [pH TMPOEKTHPOBAHUH
ONTHYECKUX TMPHOOPOB, COMOCTABIISII OCOOCHHOCTH
XapaKTepUCTUK TAKUX MATEPUAJIOB U DJIEMEHTOB.
JlokeH BiageTh HaBBIKAMH pPacdeTa, IPOSKTHPOBAHUS
U KOMITBIOTEPHOTO  MOJICJIMPOBAHMS  ONTHYECKHUX
9JIEMEHTOB W YCTPOMCTB pa3NMYHOrO Ha3HA4YeHUS,;
HaBBIKAMU TPAKTHYECKOH paboOThl C J1a0OpaTOPHBIMH
oOpaslaMi ONTHYECKHUX M BOJHOBOJHO-ONTHYECKHX
9JIEMEHTOB, C ONTHYECKMMH HpubopaMH H C
KOHTPOJIbHO-U3MEPUTENBHON aIlaparypoi.
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OGH_II/IG XapaKTepI/ICTI/IKI/I HOK%aTGHeﬁ n KpI/ITepI/ICB OILICHHUBAHUA KOMIICTCHIIMHU HAa BCECX
JTarnax MpuBEACHBI B TAOIHIIE 2.

Taﬁ.lmua 2-— OGIIII/IC XapaKTCePUCTUHKHU nokasareJjei u KPpUTEPUEB OLICHUBAHUSA
KOMIIETECHIIMH 110 3TanmamM

Ilokazarenmu u 3HaTh YMeTs Bnanets
KpUTEpUU
OTu4HO  (BBICOKHM Oo6nanaer gaktuyeckum u | O6mamaet nmuana3oHoM | Kontpomupyer — pabory,
YPOBCHB) TCOPETHYIECCKUM 3HAHUEM B | NPAKTHMCCKUX  YMCHHH, | MPOBOANT OIICHKY,
mpenenax n3ydaeMoi | TpeOyeMbIX ISl Pa3BHTHS | COBEPIICHCTBYET
o0JacTH ¢ TOHMMAaHHEM | TBOPUYECKHUX pelIeHui, | aecTBUS paboTHI.
TpaHUI] TPUMEHIMOCTH. abcTparupoBaHusL
mpobIIeM.
Xopotiiio (0a3oBpIii | 3Haer daxtsl, npuHIMIEL, | OOIaaeT IHaa3’oHoM Bepet oTBeTCTBEHHOCTS 32
YPOBEHB) TIPOIIECCHI, O0IINe MPAKTHICCKUX YMCHHUH, 3aBepIIeHHE 33134 B
TIOHATHS B IIpeenax TpeOyeMBIX [UIA PEICHNS | WCCIICIOBAHUH,
H3y4aeMoi 00JIacTH. OMpEEIICHHBIX MPOOJIEM B | MPUCIOCAOIUBACT CBOE
00J1aCTH UCCIICIOBAHUSL. MOBEICHHE K
00CTOSATEILCTBAM B
peIeHnH mpobIeM.
VYII0BIETBOPHUTEILHO OGnanaer 6azoBeiMu | OOamaeT OCHOBHBIMH | PaGoTaeT mpu mnpsMom
(HOpOFOBLIfI ypOBeHb) OOIIMMU 3HAHUAMU. YMEHUAMH, TpeOyeMbIMU | HAOJIOJCHUU.
JUIL  pPEIIeHUS TPOCTHIX
3a1ad.

2. Peanu3zanus KoMIeTeHIUM

1. Komnerennus IIK-7

[IK-7: TOTOBHOCTP K H3YYEHHIO HAYYHO-TEXHHYECKOW HH(OpPMAlUM, OTEYECTBEHHOIO U
3apy0e’KHOTO OIbITA IO TEMATUKE MPOEKTA.
s popmupoBaHUs KOMIIETEHIIUMN HEOOXOMMO OCYIIECTBUTD Psiji STAIOB.

Oransl GOpMUPOBAHUS KOMIIETEHIIMH, TPUMEHSIEMbIE [Tl 3TOTO BUBI 3aHATHH U UCTIONb3yeMble
CpeCTBa OLIEHUBAHMS MTPEICTABIICHBI B TAOIHUIE 3.

Taﬁ.lmua 3-Oransl (l)Ole/IpOBaHI/Iﬂ KOMIICTCHIHUHA U UCIIOJB3YEMbIE CPEACTBA OICHUBAHUS

CocraB 3HaTL YMmeThb Bnanets

Coneprxanue OcHoBHBIE  3akoHBI W | OOBscHATE  ¢u3mdeckue | HaBpikamm ~ uTeHUS U
COOTHOUICHUA BOJIHOBOM 3(1)(1)CKTBI, JIeKauue B I/I306pa)KeHI/I$[ CXEM

3TAaINoB ONTHUKH, ONTHKH | OCHOBE paboTHl | ONTHYECKHX MPUOOPOB W
OIrpaHUYCHHBIX CBCTOBBIX OIITUYECCKHUX 158 CUCTEM Ha OCHOBC
ITyYKOB nu TEOpUUn BOJIHOBOJHO-OIITHUYECKUX COBpeMCHHOﬁ SHGMGHTHOﬁ
OIITUYECCKUX 3JIEMCHTOB H" YCTPOﬁCTB; 6331)1 OIITUKU nu

HaTPaBIIIONX CTPYKTYP;
OCHOBBI (PM3WKH B3aUMO-
JICICTBUS CBETA CO CPENoOM
W HEINHEWHOW OITHKH,
MPUHIUIEL  TTOCTPOEHHS,
0COOEHHOCTH W XapakTe-
pUCTUKU UHTErpajibHO-
ONTUYECKUX DJIEMEHTOB U
IpudopoB.

NPUMEHATL Ha IPAKTHUKE
HU3BCCTHBIC MCTOJBI JKCIIC-
PUMEHTAJILHOI'O
HCCIeI0Ba-HUA
BOJJHOBOJHO-OIITHYCC-KHUX
3JIEMEHTOB U YCTPOIICTB;
BBINOJIHATh pacuerTsl,
CBsI3aHHbIE c onpe-
JIEICHHEM TapaMeTpoB H
XapaKTePUCTHK
ONTUYECKUX u
BOJIHOBOJHO-ONTHYECKHUX
KOMIIOHEHTOB U YCTPOWCTB.

BOJIHOBOJHOM OITHKH.
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Bune! zagsatuil

Jlexuum.
IIpakTrdeckue 3aHATHSI.

JlabopaTopHbie paboOTHI.

[IpakTuueckue 3aHTHS.

CamocrosiTenpHas pabora

JlabopaTopHbie paboOTHI.
[IpakTrueckue 3aHATHS.
CamocrosTenpHas pabora
CTYZICHTOB.

pabor.

CTYJCHTOB.
Hcnonb3yembie 3anauu. 3angaun. 3amura 71ab0paTOPHBIX
cpescTBa 3ayer. OdopmiieHHe OTYETHOCTH | padorT.
W 3amMTa J1a00paTOpHBIX | 3ader.
OLCHUBaHUA

DopMyJIMPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUS TAHHON KOMIIETEHLIUH IIPUBEIECHA B

Tabymue 4.

Taﬁ.lmua 1 - Iloxka3aTenu u KPUTECPHUHA ONCHUBAHUA KOMIIETCHIIMH HA 3Talmax

IToxa3zaTeau u
3HaTh YMmernb Baanernb
KpUTepuu
3HaeT OCHOBHBIC 3aKOHBI U | YMeeT OOBICHATH (PU3HKY CB00OAHO BIaJEET
COOTHOIIICHHUS BOJIHOBOM | paboOThI ONTHUECKHUX U HaBBIKAMHU YTCHHS U
ONTHKH, ONTHUKU OIPAaHUYEH- | BOJHOBOJHO-ONTHYECKUX U300pAKCHUS CXEM
HBIX CBETOBBIX MIY4YKOB, | 3JEMEHTOB U YCTPOICTB; ONTUYECKUX MPUOOPOB U
Teopuu ONTHUYECKUX | TPUMEHSITH METOMBI UX CHCTEM Ha OCHOBE
OTJu4YHO BOJTHOBOJIOB; OCHOBBI (DFM3HKH | SKCHEPUMEHTAILHOTO COBPEMEHHOM 371EMEHTHOI
(BbICOKMIT B3aMMOJACHCTBUS CBE€Ta CO | HCCICIOBAHUS; BHIIIOIHATH 0a3bl ONITHKY U
YPOBEHb) Cpenoil 1 HEMMHENHON ONTHUKH; | pacdeTsl IO ONpEeAeIEHUI0 BOJHOBOJHOM OITHUKU.
MIPUHLIMIIBI [IOCTPOEHHUS, | MapaMeTpoB U
O0COOCHHOCTH M XapakTe- | XapakTepUCTHK
PUCTUKHU ONTHYECKUX H | ONTHYECKHUX U
HWHTErpaJIbHO-ONTHYECKUX BOJIHOBOJJHO-OIITHYECKUX
9JIEMEHTOB M MMPUOOPOB. KOMIIOHEHTOB U YCTPOWCTB.
[ToHnmaer cBsi3u MeXIy YMeeT BBIOIHATH OUCK Brnaneer HaBbIkKamMu
Pa3TUYHBIMH MOHSITHSIMH B uH(pOpMAIUH B 001aCTH paboThI ¢ TUTEpaTyPHBIMU
00macTH pU3MYECKON ONITHKH. ONTHUKHU, UCIIONB3YS HCTOYHHMKAMH,
[ToHrMaeT MPUHIIUIIBI pecypchl OTEUECTBEHHBIX U CBSI3aHHBIMH C
Xopomo IIOCTPOEHHUSI ONITUYECKUX U 3apyOeKHBIX HCTOYHHUKOB. ONTHUYECKUMU SIBICHUSAMH.
(0azoBbiii BOJTHOBO/THO-ONITHYECKHX VMeeT caMOCTOSTEIBHO
YPOBeHbB) 3JIEMEHTOB U IPHOOPOB. BBIOUPATh METO/IbI
pelIeHus 3a1a4 B 00JIacTH
(U3NIeCKOi ONTHKH.

y Jaet onpenenennst OCHOBHBIX Ymeer paboTtaTs co MosxeT KOppeKTHO
HO:;::::SPH- MTOHSATUH B 00JIACTH OITHKH. CIIPaBOYHOM JIUTEPATYPOH; MPeICTaBUTh
(noporossii ymeer npeJCTaBniin HHPOPMALIUIO, CBSI3aHHYIO

pe3yIbTaThl CBOCH PaOOTHL. C ONTHYECKHMU
YpOBent,) SIBJICHUSIMU.
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2.2. Komnerennusa IK-17

IIK-17: cnocoOHOCTh IMPUMCEHATE COBPEMCHHBIC TCOPECTUUCCKHUE U SKCIICPUMCHTAJIbHBIC MCTOAbI
HCCIICAO0BaHUs C LUCIbIO CO3JaHNA HOBBIX IICPCIICKTUBHBIX CPCACTB 3JICKTPOCBA3U U

uH(pOpMaTUKH.

Jis hopMHupOBaHUS KOMIIETEHIIMA HEOOXOIUMO OCYIIECTBHUTD PSIJI 3TAIOB.
Oransl GOpMUPOBAHUS KOMIIETEHIIMH, IPUMEHSIEMbIE IS 3TOIO BUbI 3aHATHH U UCIIOJIb3yeMble
CpeACTBa OLIEHUBAHMSI, IPEICTABJICHbI B TAOIHIIE 5.

Tadoauua 5S-ITanbl GopMUPOBAHNSI KOMIIETEHIIUH U MUCII0JIb3yeMble CPeICTBA OLleHUBAHUSA

ONTHUYECKUX
UMETh  MPEACTABICHHE O
METOAAX KOMIBIOTEPHOI
ONTUMU3AINU ux
XapaKTEepPUCTHK;
MOJIb30BATHCS CIIPABOYHBIMU
JAHHBIMM 110 ONTHYECKUM
MmarepuanaM U 3JIEeMEHTaM
npu MIPOEKTUPOBAHUHU
ONTHYECKUX IPHUOOPOB.

prOOpPOB;

Cocras 3HaThL YMers Bmagers

Co JIEp>KaHNE OCHOBHBIC 3aKOHBI u | BemonHsaTh pacuetsl | HaBpikamu npoeKTHpOBaHHS
JTAIoOB COOTHOLICHUSA BOJIHOBOU XapaKTEepHUCTUK u KOMIIBIOTEPHOT'O

TCOpUU HaIlpaBJIAIOMINUX BOJIHOBOJHO-OIITUYCCKUX MOJCIUPOBAHUA
CTPYKTYp; XapaKTEPUCTUKH | YCTPOMCTB; NIPOBOJUTH | ONTUYECKUX JJIEMEHTOB U
HMHTETrpajbHO-ONTUYECKUX KOMIIBIOTEPHOE  MOJEIUPO- | YCTPOUCTB Pa3Iu4HOro
3JICMCHTOB I/IHpI/I60p0B. BAHHWC W MNPOCKTHPOBAHUC Ha3Ha4YCHUA, HaBbIKaMU
OIITUYECKUX U BOJIHOBOJHO- HpaKTPI‘ICCKOﬁ pa6OTLI C

nabopaTopHEIMH 00pa3aMu
ONTHYECKUX U BOJHOBOIHO-
ONTHYECKUX DIIEMEHTOB, C
ONTHYECKUMH IpUOOpaMu U
KOHTPOJIbHO-
U3MEPUTEIIbHOU
anmnapaTyponu.

Bunp! 3angatui

Jlexuuu.
IIpakTudeckue 3aHATUS.

JlabopatopHbie pabOTHI.
IIpakTuueckue 3aHsTHS.

JlabopatopHblie paObOTHI.

CamocrositensHas ~ pabora | CamocrosrenbHass — pabora

CTY/ICHTOB. CTYJICHTOB.
Hcnonb3yemblie 3amaum. Odopmiienne OTYETHOCTH M | 3amuTa nabopaToOPHBIX
cpeicTBa 3auer. 3amuTa nabopaTopHBIX | paboT.

pabor. 3auer.
OLICHHUBAaHUA
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@opMyIHMpOBKa MOKa3aTeleld U KpPUTEPUEB OLICHUBAHUS JaHHOM KOMIIETCHIIMY IIPUBE/ICHA B
Tabymue 7.

Taﬁ.lmua 7 — Iloka3zatenau u KPUTECPUH OLNCHUBAHUA KOMIIETCHIUH

Iloka3zarenu u
3HaTh Ymerpb Baapers
KpHUTepHH
3HaeT OCHOBHBIE 3aKOHBI W | YMeer mpoBoxuth | CBOOOIHO BJIALIEET
COOTHOIIICHHSI BOJHOBOM TEOpHH | KOMIBIOTEPHOE HaBBIKAMH UYTCHHA U
HAIIPaBILTIOIIX ONITHYECKUX | MOJICIUPOBAHHE n | u3obpaxkeHus cxeM
CTPYKTYp; TMPUHLIUIBI OCTPOCHUA, | MPOSKTHPOBAHUE ONTHYECKUX TPHUOOPOB
OCOOCHHOCTH ¥ XapaKTCPHCTUKU | ONTHYECKHUX U BOJHOBOIHO- | W CHCTEM; HaBBIKAMHU
HMHTETPaIbHO-ONTHYECKUX ONTUYECKUX DJIEMEHTOB U | MPOECKTHPOBAHUS u
3JIEMEHTOB U TPUOOPOB. YCTpOICTB; UMeeT | KOMITBIOTEPHOIO
OTin4yHO MpeACTaBJIeHUEe O METOAaX | MOAETUPOBAHUS
(BBICOKMA KOMIIBIOTEPHOU ONTUYECKUX DIIEMEHTOB
YPOBEHbB) ONTHMH3ALUN UX | ¥ YCTpOMNCTB; HaBbIKAMU
XapaKTePUCTHK; paboTBl ¢ pearbHBIMH
YMEeT T0JIb30BaThCA ONTUYCCKAUMHU
CIPaBOYHBIMU TAHHBIMH 10 npudopaMu u c
ONTHUYECKUM MaTepraiaM 1 KOHTPOJIBHO-
JIIeMEHTaM TIpH HU3MEPUTEIEHON
MIPOEKTUPOBAHUU anmnapaTypou.
ONTHYECKUX NPUOOPOB.
[ToHnMaer cBsi3u MeXy Nmeer mpexacraBienue o | Brnaaeer HaBbikaMu
Ppas3IMYHbIMU NOHATUAMU B MEeTOoaax KOMHLIOTepHOﬁ pa6OTbI C
00J1aCTH ONTHKH. ONTHUMH3ALUN JINTEPATypPHBIMU
Hwmeer npeacraBieHue o XapaKTePUCTUK ONTHYECKUX | HMCTOUYHUKAMH B
MPUHIUNAX TOCTPOCHUSA 3JIEMEHTOB M TIPHOOPOB,; 00J1aCTH ONTHKH.
HUHTETrpaIbHO-OINITUYCCKUX YMECT MOJb30BaATHCA
Xopomro 3JIEMEHTOB U IPHOOPOB. CIPaBOYHBIMU TAHHBIMH 10
(6a3oBbIii OITHYECKUM MaTepUaiaM U
YPOBEHbB) JJIeMEeHTaM TIpU
MIPOSKTHPOBAHUHU
ONTHUYECKUX MPUOOPOB.
YMeeT caMOCTOSATEFHO
ONpeaACIATL METOAbL
pemieHus 3aga4
MIPOEKTUPOBAHHSIL.
Nwmeet npencrasnenue o YmMeet paboTtath co MoxeT KOppeKTHO
Ya0oBJEeTBOPU | TPUHIUINAX OCTPOCHUS CIPaBOYHOH JINTEPATYpOii; MIpEeICTaBUTh 3HAHUS U
TeJbHO WHTETPAIbHO-ONTHIECKIX yMEEeT MPEACTaBIATh HHPOPMAILIHIO,
(moporoBbIi 3JIEMEHTOB ¥ MPUOOPOB, 00 pe3yNbTaThl CBOEH paboTHI. CBSI3aHHYIO C
YPOBeHb) OCHOBHBIX TIOHSTHSIX B 00JIaCTH ONTHYECKUMU
ONTHKH. SIBIICHUSIMU.

3. Tunu4yHble KOHTPOJIbHbIE 3aaHUsI

Jns peanu3alvy BBIMICTIEPEUMCICHHBIX 3a/lad OOY4eHHUsS HCIOJb3YIOTCS CIEIYIOIHe
MaTepHabl:

— KOHTpPOJIbHBIE 33JlaHMs HWJIM MHbIE MaTepHalibl, HEOOXOIUMBIE JUIS OLIEHKHU 3HAHHH,
YMEHHMM, HaBBIKOB M (WJIM) OMNbITA JEATEIBHOCTH, XapaKTEPU3YIOIIUX  ATallbl
¢dopmMHpOBaHUs KOMIIETEHIIMH B IMpPOIECCE OCBOEHHsI 00Opa3oBaTelbHON NpOrpaMmbl, B
COCTaBe:
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KOHTpOJ’[LHbIe 3aJavYH (TI/IHI/I‘leIe) mo J3JEeMEHTAPHbLIM 3HAHUAM H MNPAKTHYCCKUM
HaBbIKaM 110 TEMaM:

3.1. TEMA: OcHOBHBbIE OJIOKEHHUS (PU3NIECKON ONTHKH.

3agaua 1.

3anumuTe BBIpAXEHUE JJI HAMPSHKEHHOCTH 3JICKTPUYECKOTO TOJIS TUIOCKOW CBETOBOM BOJHBI,
pacipocTpaHsIomencst B cpeae Buosib ocu Z, eciau B miockoctd XOY (a3oBblil cABUT MEXIYy
KOMIIOHEHTaMH BekTtopa E Bmonb oceit X u Y cocrtaBiser 90°, a OTHOIICHHE UX aMILIUTY]

Em/Enmy=0,5.

Pemenne:
CoriacHo ycJIOBHSIM 3a/lauu, IJIOCKAash CBETOBAsl BOJIHA PACIPOCTPAHSIETCS BJOJIb OCU Z.

Torza, MCXOIa M3 MONEPEUHON CTPYKTYpPBI €€ I0JIsi, BEKTOp E MosxeT pacrosaratbes nuInb B
miockoct XOY u umeer cocrasmsomue £, u Ey. W3MmeHeHne BENMYMHBI HANIPSKEHHOCTH

JNIEKTPUYECKOTO TMOJIS IUIOCKOM CBETOBOM BOJHBI BO BPEMEHU M IIPOCTPAHCTBE OIPEAECIAETCS
BBIPAKECHUEM:

E =[%,E,, cos(at —kz) + ¥, Eny COS(at —kz—@)]. Tlockomexy dasoserii cisur mexty
cocTapnsomumMu Bektopa E - Broms sthx oceit pasen 90°, a B, = 2E, 10 510 cootHOmERNE

IMPpUHUMACT OKOHYATEIbHBIN BUA:

E =[X,E,,, cos(wt —kz) + y, - 2E,., sin(at —kz)] =
= E,, - [X, cos(at —Kkz) + 2y, sin(at — kz)]

Takum o00pa3zom, paccMaTpUBaeMblil Cilydail COOTBETCTBYET IUIOCKON CBETOBOWH BOJHE C

SITANTHYECKOU HOJ'IHpH?»&L[H@fI, IIpuYcMm 0oJbIIas OCh DJIINICA mapajjicjibHa OCHU Y (HOCKOHbe

3agava 2.

Ha mnueHouHBIi mNONApPOMJ NAAAeT JIMHEWHO IOJSIPU30BAHHBIM CBETOBOM IY4YOK
MOIIHOCTBIO | MBT, MIOCKOCTH MospU3aliuy CBETAa OTKJIOHEHA OT HAIpPAaBIEHUS IVIABHOM OCH
nossipousia Ha 30°. KakoBa BelmWuMHA CBETOBOM MOIIHOCTH, MPOIICAIIEH Yepe3 MoJsIpu3aTop,
€CJIM TIONAPU3YIOMIMIM MaTepHal 3akIIoueH MEXIy IBYMs CTEKJISHHBIMH IUTACTHHKaMU (s
crekia N=1,51), a ¢peHeneBCKUMHU OTpPaXEHUSIMH HA TPAHHUIIE MEXKIY CTEKJIOM U OTUM
MaTepHaJIoM MOXHO IpeHeOpeys?

Pemenue:

YMeHbIIEHHEe MOLUTHOCTH CBETOBOM BOJIHBI, IPOLIEAIICH Yepe3 MOIspOul, 00YCIOBIEHO
B peaibHBIX 3JIeMeHTaxX 3(PPeKTaMn YaCTUYHOTO OTpa)KeHHsI CBETa Ha rPpaHUIaX pas3zesa cpej C
pa3HbIMHM CBOICTBaMH, MOTJIONIEHHMS] CBETa B MarepHualie CTPYKTYphl, a TakXke COOCTBEHHO
MOJIIPU3YIOIIKM JEMCTBUEM TAKOT'O DJIEMEHTA.

Jlns HariasAHOCTH TPENCTaBUM CXeMy JaHHoro siemeHTa (puc. 1.2). Yactuunoe
OTpaK€HHE CBETa MOXET HaOMoAaThCs 3/4eCh Ha TpaHuMuax pazgena 1 — 4 (oTMeudeHsbl
ctpenkamu). CoriacHo yCJIOBHSIM 33/1a4d, MOXHO MpeHeOpeub 3¢ (ekToM oTpakeHHs cBeTa Ha
rpanunax 2 u 3. [JockonpKy yclIOBUSIMU HE OIIpe/eeHa BEIMUYNHA ONTUYECKOTO MOIJIOUICHHS B
MaTepuaie MNoJsIpouaa, UM Takxke npeHeOperaem. B wmTore, nis ompezeneHus mnpoiueameit
CBETOBOM MOIIHOCTH YYHUTHIBa€M 3(PPEKT YaCTUYHOIO OTPAXKEHUs CBETa Ha BXOJHOW U
BBIXOJHOM TIpaHUIAaX CTPYKTypbl (rpaHuibl 1 u 4), a TakkKe OTKJIOHEHHEM IUIOCKOCTH
MOJIIPU3ALIMHU CBETA OT IVIABHOI'O HAIIPABJIEHUS NOJSPOUIA. ONPEENIIEMbIM 3aKOHOM Matoca.
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Pmp'sx Porp.smx
-
— —
Pax PBblx
A A4 A
1 2 3 4

Puc. 1.2. Cxema mieHO4YHOr0 MOJSPOUIa.

[TockonbKy KO GUITUEHT OTpaXKEHUs CBETA (110 MHTEHCUBHOCTH ) HA TPAHUIIE TUAJICKTPHUECKOM

2
n-1
Cpe,I[LI C ITIOKa3aTcJICcM HpeJ‘IOMJ'IeHI/ISI nu B03z[yxa OHpe,Z[eJI}IeTCH COOTHOIIEHUEM I = —1 y
n+

TO HHTCHCHUBHOCTbH (I/IJII/I MOIIIHOCTI)) npomeauero my4kKa I1mpy moJHOM HPOITYCKAHUH IOJIApOonaa
2 y
obuta Obl paBHa Py =Py, - (1-1)(1-1) =P, - (1-r)°. Vuer mosopora ruasHoii ocu

nojsipona OTHOCHUTCIIBHO INUIOCKOCTHU  ITOJIAPU3allU CBCTOBOM BOJIHBI IMpUBOAUT IOTO
COOTHOHICHUEC K BUY:

Ps =Py - (1- I‘)2 .c0s% @, rae 0=30°. Tzt n=1,51 B uTore noxnyyaem:

|
r=0,0413; P,,=1-(1-0,0413)?-c0s*(30°)=0,9178-0,75=0,6884 MBT.

Taxkum 06p8_30M, MOINHOCTB MpOomeAnIero 4€pe3 noJsapon CBETOBOIo IIydka B JdHHOM CJIy4dac
coctasiseT 0,6884 MBT.

3.2. TEMA: Onruka OrpaHH4YeHHbIX CBETOBBIX ITy4YKOB

3apaua 1.
KpyroBoii rayccoB Imy4ok MMeET MOJYIIUPUHY NepeTshikku Wo=10 mxM. Haiinure nomymmpuny
ny4yka Ha paccTostHUM 10 M 0T 0071aCTH NMEPETSHKKY, €CIIH JUIMHA BOJIHBI CBETa A=1 MKM.

Pemrenne:
HCHOHBSyGM BI)Ipa)KeHI/Ie JIA CBSA3HU HOJ'IYIHI/IpI/IHI)I nyqKa B HpOI/ISBOJ'[BHOM CCUCHHUU C C€Tro
HIMPUHON B 0OJIACTH MEPETSHKKH:

2
w (Z) =W, 1+—2 M COOTHOIICHHUE Il MPOJOJIBHOTO pa3Mepa MEPETSHKKU Ly = —— .
0
9.9 \1/2
KomGOuunpys ux, momyaum: W(Z) =W, l+ﬁ . W, noxacraBnss croma 3agaHHbIC
T W,
0

mapameTpel, momydnm W=Wo(1+10%)%°=3 2 cm.
3.3. TEMA: PacnpocTpaHeHHe CBETOBbIX BOJIH B MATePHAJIBHBIX Cpeax

3angaua 1.

Haitgure KpUTHYECKYIO TOJIIMHY BOJIHOBOJHOTO CJOs Jig HanpasiasiemMod TE3z mMonbl
TOHKOIIJIEHOYHOT'O aCHMMETPHUYHOTO BOJTHOBO/IA, €CIIM OH MPECTABISAET COOON MICHKY CTEKIIa ¢
MoKaszaTesneM MpeaomiieHus Ni=1,6, HAHECEHHYI0 Ha MOJUJIOKKY M3 CTEKJa C IOoKa3areJeM
npenomieHus N1=1,5. JlnuHa BoaHBI cBeTa A=1,5 MKM.
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Pemenne:
Hcnonw3ys cootHomeHue (4.3), Halaem:
2

2 2
NS —n 15° -1
3n+arctyg [ 3—2 3g+arctg. [
;- nf 162 -152 3.352n

Ny —nN
h - 0o ~M _ A= A =3)
” ko/nZ —n? 27,167 — 152 27-0.557

Takum 00pa3om, KpUTHUECKask TOJIIMHA BOJTHOBOIHOTO ciosi 1t TE3 Mmoibl paBHa 4,5 MKM.

3.4. TEMA: B3aumoaeiicTBus cBeTa ¢ (pU3HYECKMMH MOJISIMH

3amaya 1.
JIuHEHHO NoIApU30BaHHAs CBETOBAs BOJIHA PACIIPOCTPAHACTCS B HAIPABICHUH OCH X KpUCTalIa

HuoOarta nuTus. HallTu BeaMunHy M3MEHEHHUs IOKas3aTels MPEIOMIICHHS, €CIM K AJIEKTPOJaM,
HAaHECEHHBIM Ha IpaHM KpUCTAJUIA, MEPHEeHAUKYISIpHble OocH Z (TOJIIMHA KPUCTalla B 3TOM
HampasjieHUu — | cM), NOpUIIoKEHO JiekTpuueckoe HampspkeHue B 1 kB. Ilnockocth
HOJISIpU3aLMK cBeTa coBnaaaeT ¢ miockocteio XOY, anuHa BosHbI cBeTa A=633 HM.

CrpaBka: BennunHbl 00BIKHOBEHHOI'O M HEOOBIKHOBEHHOTI'O TIOKa3aTesel MpeioMIIeHHs Ha
JAHHOM JUTMHE BOJHBI COCTABIISIIOT 2,286 1 2,2; a 3IeKTPOONTHIECKUX KOI(PPHUIIEHTOB
r13=9,6-10™° cm/B; r53=30,9-10""° cm/B.

Pemenue:
ITockonbKy CBETOBask BOJIHA PACIPOCTPAHIETCS BIOJIb OCU X, a IUIOCKOCTb IOJISPU3ALUN CBETA
COBIIaAAa€T C ITNIOCKOCTBIO XOY, TO OHa COOTBCTCTBYCT OOBIKHOBEHHOU BOJIHE B KpucTajiec.
Bennunna wm3MeHEHHS ITOKa3aTens MMpCJIOMJICHUA 3a CYCT JIMHEHHOTO SJICKTPOOIITHUYICCKOI'O
3(1)(1)6KT8. B CJIydac OOBIKHOBEHHO MoJrsIpu3anu CBE€Ta U yIHpPaBJIAIOMICTO JJICKTPUUICCKOTO T10JI4,
MPUITOKECHHOT'O BOJIb OCHU Z OnpeacisICTCA COOTHOIICHUEM:

1
An, :_Eng PR =
HOI[CTaBJ'ISISI B 3TO BBIPAKCHUC 3aaHHBIC 3HAYCHUA OOBIKHBEHHOI'O ITOKa3aTes IpeIOMIICHUA,
COOTBCTCTBYIOILICTO JJICKTPOOIITUYCCKOI'O KOB(I)(I)I/IL[I/ICHT&, SJICKTPHUYCCKOI'O HAIIPSIKCHUA U
TOJILIMHBI KPUCTAJUTMUECKOT0 00pa3ia, MoTydnM:
An, = —% 2.286°-9.6-10°-10° =5,734.10°
Takum 06pa30M, BEJIMYMHA U3MEHEHNS OOBIKHOBEHHOT'O MOKA3aTeNs MPEIOMJICHUSA COCTABJIACT B JAHHOM
ciyyae 5.734- 10°®.

3.5. TEMA: DJjeMeHTbI HeJUHEHHON ONTHKHU

3amayga 1.
Judpakuuonnas 3¢ dexkruBHOCTh hoTopedpakTUBHOM pemeTk coctapiser 10%. OueHuTsb

BEJIMYMHY ITOJISI POCTPAHCTBEHHOTO 3apsiaa Egc, ecim pemeTka chopMrupoBaHa B IIACTHHE
HUO0AaTa UTHUS TOJIIKUHON 1 MM, BEKTOp peIIeTKH MapaieieH ocu Z, CAUThIBaHHUE
ocymiecTBisieTcs n3mydeHueM He-Ne mazepa ¢ 0OBIKHOBEHHOM MOJIIpU3AINeH, a Tepruo
PEIIETKH PaBEeH 5 MKM.

4. Tembl caMOCTOATENBHON PA0OTHI CTYIEHTOB

41 OCHOBHEIE ITOJI0KCHHUS (1)I/I3I/I‘I€CKOI‘/'I OIITHUKH

42 OnTtuka OTPAaHNUYCHHBIX CBETOBBIX ITYYKOB

43 PaCHpOCTpaHeHI/Ie CBCTOBBIX BOJIH B MaTCPUAJIBHBIX CpE€AaAX
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4.4 Bzaumone#icTBIA cBeTa ¢ PH3HIECKUMHE TTONSMHA

4.5, DneMeHTbI HETMHEWHOH ONTHKH

5. Tembl J1a00paTOPHBIX padoT

1. UccnenoBanue audpakiuyd CBETOBOrO Iy4yka B Cpele C MEepUOJAMYECKON Monaynsuuen
[IO0Ka3aTelsl IPEJIOMIICHHUS.

2. UccnenoBaHue NPOCTPAHCTBEHHOI'O CAMOBO3JCHCTBHUS CBETOBBIX IMYYKOB B HEIMHEHHO -
ONTUYECKOM Cpee.

6. IK3aMeHaIlMOHHbIE BONIPOCHI

TEMA: OcHoOBHBIE N10J10KeHUs] PU3NYeCKOH ONTHKH.

6.1. YpaBHeHusi MakcBesia IJisl AMIeKTPUYeCKOii cpeabl. MaTepuajibHbIe yPaBHEHHS.
YpaBHeHMsI TPAHUYHBIX YCJIOBHIA.

1. MaTepuanbHOCTb 3JIEKTPOMATHUTHOTO TTOJISI.

2. BekTopbl, XapaKTepH3YIOIIUE HIEKTPOMATHUTHOE TIOJIE.

3. YpaBHeHus MakcBena B HHTETpaIbHOM hopme.

4. TeopeMbl BEKTOPHOT'0O aHAIN3a JIsI CBSA3H XapaKTEPUCTHUK CKAJIIPHBIX U BEKTOPHBIX MOJIEH.
5. VpaBHenust Makcsenia B auddepeHnuanbaoi hopme.

6. MarepuanbHbIe YpaBHEHHSL.

7. I'paHn4HBIC YCIOBUS 11 HOPMAIBHBIX COCTABIISIOIINX IEKTPUIECKOTO MOJISL.
8.rpaHI/I‘IHBIC YCII0BUA NI HOPMAJIBHBIX COCTABJIAIONIUX MArHUTHOT'O I1OJIA.

9. I'paHMYHBIC YCTIOBUS ISl TAHTCHIIHATBHBIX COCTABIIIOMINX 3IEKTPUIECKOTO TOJIS.

10. I'parnuHBIC YCTIOBUS ISl TAHT€HIIHAIBHBIX COCTABIISIOIINX MarHUTHOTO TTOJISL.

6.2. BosinoBoe ypaBuenue. [lonsipusanus csera. [lonsapu3annonHbie 3JieMeHTHI.

11. BontHOBO€E ypaBHEHHUE JUISI SIEKTPUIECKOTO M MATHUTHOTO BEKTOPOB.

12. IInockue BOJHBI KaK MPOCTEHINEe PeICHHE BOJTHOBOTO YPaBHEHHS.

13. CumBonuueckas popma 3arucH ISl oIS IIIOCKUX BOJIH.

14. PaciipocTpaneHue mI0CKoi BOJIHBI B IPOM3BOJIEHOM HAIIPaBIECHHUH.

15. IlonepeyHast CTpyKTypa MOJsl INIOCKUX BOJIH.

16. Ionapuzauus ceeta. HenmonsipuzoBanusiit cBeT. HaCTUYHO NOJSAPU30BAHHBIHN CBET.
17. JIuneitnas, Kpyropas, 3JUIMIITUYECKAS MTOJIIPU3ALIHSL.

18. Ionspu3anoHHbIe 3IEMEHTHL. JJuXpOou3M 1 ONTHYECKasi aHU30TPOIIHSL.

19. Ionapu3alMOHHBIE IPU3MBI.

20. ®a30Bbl€ IIACTUHKH.

TEMA: Onruka orpaHH4YeHHBIX CBETOBBIX IIy4YKOB

6.3. IlonsiTHE YI10BOIO CIIEKTPa MJIOCKUX BOJIH. [lapadoinyeckoe ypaBHeHHe TeOPUHU
auppakuun.

21. TloHsATHE YTIIOBOTO CIIEKTPa TIOCKUX BOJIH.

22. TlpubnwkeHHoe pelieHre TuGPaKIMOHHBIX 3a/1a4 Ha OCHOBE YIJIOBOI'O CIIEKTPa IIOCKUX
BOJIH.

23. Ilapabonuueckoe ypaBHEHHE.

24. I'ayccoB cBeTOBO# mydoK. OCHOBHBIE CBOWCTBA, TOJIE TAyCCOBA MyYKa.

25. Boiciime rayccoBbl MOJIBI.

26. CyTb U IOCTOMHCTBa METO/IOB ONTHYECKOH 00padoTKM nHpOpManuy.

27. IlpeoOpa3zoBanue Oypbe B ONTUYCCKOM CUCTEME.

28. IlpoctpancTBeHHas GMIBTPAHA B ONITHYECKUX CUCTEMAX.
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TEMA: PacnpocTpaHeHHe CBeTOBBIX BOJIH B MAaTEPHAJBHBIX Cpeaax
6.4. PacnpocTpaneHue cBeTa B HAMPABJISIOIMINX CTPYKTYypax.
29. [InaHapHBIA ONTUYESCKUIA BOJTHOBO/I.
30. Moapl m1aHapHOTO BOJIHOBO/IA.
31. BonnoBoe ypaBHenue i TE- Mo.
32. Pemienue Jyist mosiel miiaHApHOTO BOJTHOBOJIA.
33. JlucnepcuoHHOE ypaBHEHUE MJIAHAPHOTO BOJIHOBO/IA.
34. MaTepuaisl HHTETPATEHOM OITHKH.
35. CBs13aHHBIE ONITUYECKUE BOJTHOBOJIBI.
36. PacnipocTpaHeHUE CBETOBBIX BOJIH B MIEPUOIUICCKUX CTPYKTYpax.

TEMA: B3aumojaeiicTBusl cBeTa ¢ (PM3NYECKUMH MOJAMU
6.5. DaekTpoonTHYECKHIi, aKyCTOONTHYECKHIT 1 oTOpepaKkTUBHBII 3P deKThI.
37. DnexkrpoonTrueckuii 3hpexT. DeHOMEHOIOrHUECKOE OIHCAHNUE.
38. «IlomepeuHslil» 3IEKTPOONITUIESCKUN MOYIISTOP.
39. AkycroonTrueckuii 3QQexT. DeHOMEHOIOTHIECKast TEOPHSL.
40. Pexxumpl mudpakmum cBeTa Ha akycTHdeckux BomHax. Judpakmus Pamana-Hara wu
nudpaxust bparra.
41. AKYyCTOONITUYECKHUI MOIYIISTOP.
42. ®oropedpakTuBHbd 3¢ dexkt. MexaHW3Mbl TPOCTPAHCTBEHHOTO pa3leleHHUs HOCHUTENeH
3apsia.
43. KuHeTMKa 3amuCH M peJlakcallid JJIEMEHTAapHBIX TOJIOTpaMM B  MaTepuaie ¢
(hOTOBOIPTANUECKUM MEXaHU3MOM TPAHCIOPTA HOCUTENEH 3apsa.

TEMA: DjaeMeHTbI HeJIUHEITHON ONTHKHU
6.6. HesiuHeiiHO-onTHYeCKUE MPe0OPA30BaAHUs CBETOBBIX MOJIEIA.

44. TloHaTHe HEIMHCHHO — ONTUYCCKOU Cp€abl U BCIMYWHA WHTCHCHUBHOCTHU CBETOBOI'O IIOJIA,
HCO6XOI[I/IM3$1 IJIs1 IPOABJICHUS HEJIUHEHHO - ONTHYCCKUX CBOMCTB Cpcabl.

45. Belpaxkenue s AUDJIEKTPUYECKOM NPOHULAEMOCTH CpeAbl C  KBaJpaTU4YHOMU
HEJINHEHHOCTBIO M BO3MOXKHBIE HETMHEWHO — onTHYecKue 3P GEeKThl B TAKOU cpejie.
46. Bripakenue 11t TM3IEKTPUUECKON MTPOHULIAEMOCTH CPeibl ¢ KyOMYHOW HENMHEHHOCTHIO

Y BO3MOJKHBIC HEJIMHEHHO — onTuyeckue 3h(OEeKThl B TaKOH cpee.
47. TIpocTpaHCTBEHHOE CaMOBO3JICHCTBHE CBETOBBIX IYYKOB B cpele ¢ KyOudHOU
HEJIMHEHHOCTHIO0. [IpOCTpaHCTBEHHBIE ONTHYECKUE COTUTOHBI.

7. MeToanueckue MaTepuaJibl

Jns obecnedeHust mporecca oOydeHUs M pelIeHUs 3a/ady OOY4YEeHHs HCIIONIb3YHOTCS
cleylolle MaTepuaibl JUid OLIEHUBAHUS 3HAHUM U XapaKTepH3yollue 3Tanbl (OpMUPOBAHUS
KOMIIETEHIINH ( Bce METOAMYECKHE MaTepralibl IPUBEICHHI B I1.12 mporpaMmsl):

1. C.M. lllannapos. Beenenue B ontudeckyro Gpusuky. — Tomck: ToMck. roc. YH-T CUCTEM yTIp.
U PaUO03JICKTPOHUKH, [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue- Tomck: TYCVYP, 2012. — 127
c. Pexxum noctyna: http://edu.tusur.ru/training/publications/2196

2. B.M. lllaanapoB. OcHOBBI PU3NYECKON U KBAaHTOBOM oNTHKH. — ToMck: Tomck. roc. YH-T
CHCTEM YIp. ¥ paii03JIeKTPOHUKH, [ DNEeKTpOHHBIN pecypc]: yueOHoe nmocobue- Tomck: TYCVYP,
2012. — 197 c. Pesxum mocryma: http://edu.tusur.ru/training/publications/750

3. Hlannapos B. M., Tpenuxun I1.A. ccnenoBanue audpaxiyy cBETOBOTO MyYKa B Cpeie ¢
NepUOANYECKON MOy ISUEN MoKa3aTels IpeJoMIIeHuUs: [ DIeKTpOHHBIN pecypc]:
Metoaunueckue ykazaHus kK JabopaTopHoit pabote st cryaentos — 2011, 7 ¢. Pexxum nocryma:
http://edu.tusur.ru/training/publications/72

4. Kapnymu I1. A., Hlannapos B. M. Mccnenoanue 3pdexrta mpocTpaHCTBEHHOTO
CaMOBO3JIEHCTBUS CBETOBBIX IYYKOB B (poTOpedpakTUBHOM KpHCTasuie: [ DIEKTPOHHBIN pecypc]:
Metoauueckue ykazaHus kK JabopaTopHoit padote s cryaenTos — 2011, 14 c. Pexxum nocryna:
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http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/training/publications/750
http://edu.tusur.ru/training/publications/72

http://edu.tusur.ru/training/publications/75
5. B. M. [llarmapoB. OcHOBBI (pr3nueCKON M KBAHTOBOM OMTHUKH: Y4eOHO-METOIUUECKOE

MOCOOUE MO MPAKTUYECKUM 3aHSATUSM U CAMOCTOSATEIHHOU paboTe Il CTYICHTOB
crenranbHOoCcTH 210401.65, [DnekTpoHHBIN pecypc]: yueonoe nmocodue- Tomck: TYCVYP, 2013.
— 57 c¢. Pexxum nmocryma: http://edu.tusur.ru/training/publications/2888/
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