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1. IIEJIM OCBOEHHUSA TUCIHTAIIINHBI (MOAYJIS
Llemssmu ocBoeHUs AUCHUATLIAHEL (MOLYsA) OCHOBEI ONTHKU SIBISIEOTCS TIC
paccMOTpeHHE ONTHYECKUX SABJICHHA HAa OCHOBE CAMHOTO 3IEKTPOAMHAMHYE

)

CIIE10BATCIBHOC

JCKOTO  I1oaxoaa.

Hucnumaa « OCHOBEI OITHKMY HMeEET CBOEH 1eNbio chOPMHUPOBATh Y CTYACHTOB TTOHUMAHKE

TEOPETHYECCKUX H (GH3MHECKMX OCHOB COBPEMEHHOM ONTHUKH W IIPAKTH
TIOJTyYCHHBIX 3HAHHUH B (DyH/IAMECHTAIBHBIX W MPUKIAJHEIX HCCIENOBAHUIX B 0C
TEXHOJIOTHH.
3agaun quCenMINHbBL:

U3YYEHHE OCHOBHBIX 32KOHOB DPACIPOCTPAHEHHS CBETa C TOYKHM 3pEHH
3JICKTPOMArHUTHOM BOJIHOBOH Teopuu Maxkceena-JIlopeniia;

U3yYCHHE OCHOBHLIX 3aKOHOB B3aUMOJICHCTBHS CBETa ¢  BEIIECTBON
npuOIIIKEHHH Ha OCHOBE MoJienu JIopeHIa Al MaTepUuasbHBIX Cpe;
OCBOEHHE IMPUMEHEHHMs] QYHAaMEHTANBHBIX (DHU3HYCCKUX 3aKOMOB ONTHYECK
ONUCAHUA NMPUHIUIIOB (QYHKIMOHUPOBAHKS PA3NMYHBIX ONTHYECKHX IMPHE
BKJIIOYAs JIA3EPHYIO TEXHUKY;
MpuoOpeTEHHNEe HABBIKOB CAaMOCTOSATEIBHOIO PELIEHHs THIIOBHIX 3a7a4 BOJHQ

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIT
Hucoumnuna  «OCHOBBI  ONTHKA»  OTHOCHTCA K 0a30BOM  ua
npodeccHOHaIBHOM 06pa30BaTeIbHON IPOrpaMMBl.

Vsyyenne NaHHOM NHMCHMIIIHHEI IPOXOAHT B 4-5M cemecTpax M 6Gasupye
NPHOOPETEHHEIX CTYAEHTAMHE B PaMKax O6LIe00pa3oBaTeNbHEIX KypcoB Du3ms
OcHoBbl KBaHTOBOH Gu3uKH, Teopus BEpOATHOCTEH U MATEMATHYECKAS CTATHCT
U 1IPaKTHYECKHE HAaBBIKH, Kypca
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MCIIONB3YIOTCS B JAILHEHINEM INPU M3YyYEHHH CICAYIOMMX JUCHMIIIME «OCHOBBI KBAHTOBOL

ANICKTPOHUKHY, «KorepeHTHast ontukay, «Hemunelinas ontukay, «B3anmMoaeii
u3nydeHuss ¢ BemectBom», «llpuknanHas ontuka», «JlasepHas TexHH
HCCIeoBaTeNbCKad pabora B CeMECTpe», a Takke OyAyT NpHMEHEHB
BBITYCKHON KBAIU(DUKAITMOHHOM paboTEL.

3. KOMIIETEHIIUM OBYYAIOIIEI'OCSl, ®°OPMUPYEMBIE B
OCBOEHUA JTUCIIMITIJINHBI (MOLYJIS)

B pesynbrare ocsoenns nucnuIUIHHEL «OCHOBEI OITUKAY» 00ydaroImuiics |

CJIICAYIONHE KOMIICTCHIIUH

OK-1: cnocoGHOCTEIO (hOPMHPOBATE MHPOBO33PEHUECKYIO ITO3HIMIO HA OCHOR

SHAHHH.

OIIK-4: cioco6HOCTEIO yYHTHIBATE COBPEMEHHBIE TEHACHIIAY PA3BUTHS TEXHHK

B CBOEI Mpo(hecCHOHANBHOM AEITEILHOCTH,
OIIK-6: cnocobHocTRIO |cOGMPaTh, 06paGaThIBATH, AHANM3MPOBATH M CHC
HAay4YHO-TEXHUYECKYI HH{(OPMAITHIO IT0 TeMATHKE UCCIIEOBAHMS
IIK-1: cnocoGHOCTRIO K aHaNIM3y IIOCTaBISHHOH
npubopPOCTPOCHUS.

IIK-3: cmocoGHOCTBIO K IIPOBEAEHHIO I/ISMCPEBHI/Iﬁ H HCCIICHOBAaHUA Pa3/IA4YHbL

3aJaHHOH MCTOIHKE.

IIK-5: cnocoGHOCTRIO K aHAIM3y, pacuéry, MPOEKTHPOBAHWIO M KOHCT

COOTBCTCTBHM C TCXHHYECCKHM 33JaHHEM THIIOBBIX CUCTEM, Hpm[60pOB, jeral
CXEMOTEXHUUECKOM H IJIEMEHTHOM YPOBHAX

B pesyinbrare OCBOCHMS JMCUMILTHHBL CTYAEHT JIOJUKEH JEMOHCTDPHPC

YKa3aHHBIX KOMIICTCHIMEH 110 ACCKPUIITOpaM «3HaHMs, YMCHHS, BIIaJCHUA», B

TCMAaTHICCKUMH MOAYJISIMH JUCLMILINHBI, IIPUMEHATH IIONTYYCHHBIC 3HAHUA B

00y4yeHHH U IpodecCHOHAIBHOMN eI TEILHOCTH:
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3HaTh: - OCHOBHI | GuIOCOGCKMX 3HAHWN IS (OPMHPOBAHUA MHPOBO33PEHUECKOH
no3unuo Ha ux ocHoBe (OK-1); ciocoGHOCTBIO yUHTHIBATE COBPEMEHHBIE TEHIEHIIMY PA3BUTH
ONTHYECKOM TEXHUKM W TEXHOJNOTHMH B cBoell mpodeccronansroi aesremspoct (OITK-4);
MeTojib! cbopa, 00paboTky, ananu3a U CHCTEMATH3ANA HAyYHO-TEXHHYECKYIO| HHPOPMAIIHIO B
00JIaCTH ONTHYECKMX HCCIIe/IOBaHMM; METONBl aHamM3a 3aJad HCCICHOBaHHM B 00NacTH
ontuieckoro mpudopocrpoenns (OIIK-6, ITK-1, TIK-3); mMeToqmkm mpoBeeHHS ONTHYECKHUX
M3MEPESHUH W HCCICHOBAHMN Pa3iMYHBIX OGBEKTOB II0 3aJaHHOH METOIMKE; TCXHHMUYECKHE
3allaHusl TUIOBBIX OJITHYECKMX CHCTEM, NPHOOPOB, AeTaneil W y3J0B Ha CXeMOTEXHHYECKOM U
sneMeHTHOM ypoBHsx (ITK-5).

YMeTp:  OpuMEHATH  OCHOBHI  (HIOCOGCKHX — 3HAHMH M | HOPMHUPOBAHS
MHPOBO33PEHYECKOH MNO3UIMM HAa WX OCHOBE B OOJACTH OITHKHU (OK 1);  yuuThIBaTH
COBPEMCHHBIC TEHACHUMH DPa3BUTHS ONTHYECKOM TEXHUKH W TCXHOJ‘J ruit B cBoel
mpodeccuonanbroll nesrensHocTH (OITK-4); npuMensts Metoas c6opa, 06paboTkH, ananusa u
CHCTEMATH3allud HAYYHO-TEXHUYECKYI0O HMH()OPMAIUIO B O0JACTH ONTHUYECKUX HUCCISIOBAHMIA
(OIIK-6); aHamu3upoBaTh| 3aJa9d HMCCIEAOBAHMHA B OONACTH ONTHYECKOTO II HOopoCTpOCHMSI
(IIK-1); OpuMeRATH METONVWKHM UPOBENCHUA ONTHYECKUX W3MEPEHMI U HCC/IeIOBAHMH
pa3inuHbIX 00BEKTOB 10 3amanHoi Meromuke (ITK-3); cOCTABIISITh TEXHHYECKHE 3ATAHUS UL
THIIOBBIX ONTHYECKHX CHUCTEM, IIPUOOPOB, deTaleidi H y3JI0B Ha CXEMOTEXHUYECKOM H
sneMenTHOM ypoBHX (ITK-5).

Baaners: npuémamu $punocockux 3HaHUIM Uit (GOPMUPOBAHKS MHPOBO33PEHUECKON NO3UIMH
Ha ux ocHoBe (OK-1); cOBpeMEHHBIMI 3HAHMAMH O Pa3BHTHH ONTHYECKOM TEXHWKH H TEXHONOTHH B
cBoell mpodeccronambrolt  mestensHoctH (OIIK-4); meromamu cGopa, 00paloTKH, aHamM3a H
CHCTEMATH3AIMH HAYTHO-TeXHHYECKYIO MH(GOPMAIHMIO B OOIACTH ONMTHYECKHX mceienopanmii (OITK-
0); METONAMY AHANIM3a 3a/iay M TPUEMaMHK MCCIIEOBAHNI B OGNACTH ONTHYECKOr IprOOPOCTPOCHHUS;
METO/IMKaMH [IPOBEACHHS ONTHYCCKIX H3MEPEHHH U HCCIIEIOBAHMIA pasIMIHBIX 06 SKTOB IO 33JTAHHOMN
merozuke (ITIK-1, TTK-3); anropurMaMut COCTABIIEHHS TEXHIYSCKAX 3aaimit IS THIOBBIX ONTHHEECKAX

CUCTEM, an6opOB, JeTanei 1 y3JoB Ha CXEMOTEXHUYECKOM H dJieMeHTHOM yposHsx (ITK-5).
4. CTPYKTYPA 1 COJAEP)KAHUE JAUCHUITJIMHBI (MOAYJIS)
Ofwas TpynoeMKOCTh JUCIHUILIMHBL COCTABISET_12 3a4eTHBIX enuHuLl, 432 yacos, U3 nux B 4
ceMecTpe 7 3aUeTHBIX eMHUIL, 252 Yaca, a B 5 cemecTpe S 3a4eTHBIX equauil, 180 uacos,
Bunst yqe6ﬂoy paboThl, BKIIIOYast Dopubi
CaMOCTOATENbHYIO paboTy
TEKYIIEro
) CTYAEHTOB H TPYAOEMKOCTh (B O0beM  yueh-
=8 iy KOHTPOJIA
5 jacax) HOH paboTsl, ¢ )
Bl g npuMeneHuem | O lCBacMOCTH
Ne Paznen (Tema) 3| B o o |o HHTEDAKTHES (no neoenam
n/n JIUCTUTITHHEL H = 2 £ |= E cemecmpa),
(&) = = 9 548 H5% 5 B4 | HBIX METO/OR
S S |EEISE 55 9 | (B uacax / %) (bopma
2 i E Z|2geg O | = POMEXYTOUHO#
- & \§ 9z 9 & aTTecTanuy
E 5 = (no cemecmpam)
4 cemectp -
1 VpaBueHuss Makcgenna. 5
BoJiHOBOE ypaBHEeHME. 4 13 6 4 28 4/40%
3 DHeprus CBETOBBIX | 4-5 oo PeiiTunr-
noneit. otomerpus. | 4 6 6 | 4 22 7/43% KOHTPOIb No |
3 Knaccuueckas  rTeopus
wanyuenns atomos u | 4| 0-7 8 8 4 22 9/45%
MOJIEKYJL.
6 Hurepdepennus  ceera. | 10-11 . Peiirunr-
HHuTepdepomeTphr. 4 8 8 3 21 10/47% KOHTPOJIH No2
7 Hudpakuus crera. al12-18 | ¢ 0 | s 2 15/65% PeiiTunr-
_ KOHTpOsb Ne3 |
Hroro 3a 4 cemectp: | 4] 1-18 36 | 36 |18 117 45/50% DK3amMeH (45)




S cemecTp
8 Benenne B Dyphe-
OIITHKY. Teopus
bopmupoBanHmns 5] 1-2 4 4 13 3/37%
OITTHYECKOTO
H300parkeHNA. |
9 Bsaumopeiicteue cBeta ¢
BEILECTROM. 3
JucniepcroHabIe 5| 36 8 8 16 4/25% PeHTHHFJ;.OI
COOTHOILIEHUS. AOERROIE 50
CriekTpaibHbIH aHaTH3
10 | IIpoxoxkuenne  cBeToM |
TPaHHLEL pasfena cpem,
DopMyEl Dpenens, |
Crostaue BonmeL, | 5| 7-8 4 4 14 3/37%
Oddext MOJTHOT'O
BHYTPEHHEr0
OTpaKEHHS,
1) Ooson 519 | 22 8 1/25%
METAIOOTITHK.
12| Ontuka  aHu3OTPONMHEIX
cped, Omnuncouy 5 10-12 6 6 16 4/33% Petirnnr-
nokasarejis KOHTpPOJIb No2
IpETOMIICHHS,
13 | Bpamenwe miockoctu
HOJIAPU3AIIAH.
EcrtectenHas 5 |13-15 | ¢ 6 16 4/33%
ONTHYECKAs! aKTHBHOCTS,
S dext Dapanest.
14 | Paccesnue CBeTa.
Yopyroe u Heympyroe
paccesmue cBeTa:
sdpexr Tuanans,
Peneesckoe paccesnue, 5 |16-18 6 6 16 4/33% PeiiTunr-
KOMOHHAIMOHHOE KOHTpoJb No3
pacceaHue  cBeta W
paccesHue
Masnnensinrama-
bputrosna.
Hroro 3a 5 cemectp: 36 | 36 | - 7 23/31% 3K3a1¥<e§ (36),
Bcero Ox3amen(45),
72 | 72 |18 189 100/61% Ox3ameH(36),
KP

Coaepanue pasxenos qHCHHILIHALI

Temb1, pasensr THCHUIUIHHED

—

4 cemectp

Paznen 1. Ypasuenns Makcrenna. BotHoBoe YPaBHeHUeE.

Jlexknust 1. Ypasnenns Makcpemna. BoHopoe YpaBHEHHE.
Jlexuus 2. CtpykTypa cBeTOBO# BONIHEL B BaKyyMe.

Jlexuus 3. Iapamerpsr Crokca. Cdepa Ilyankape.

Pazpien 2. Ineprusi cBeToOBDIX MOJTEi. DoTomerpus

Jlexmus 4. Dueprus u HUHTEHCHBHOCTD CBETOBBIX noJje.
Jlexmus 5. Bexrop Ymopa-IToitaruara, :

Jlexims 6. CreToBEIE BeTHUYMHEL @otomerpus.

Pasnen 3. Knaccuveckas Teopast H3JTyeHHsI AaTOMOB H MOJIEKYJI.

Jlexims 7. Kiaccrueckast Teopust H3iTyderks Jloperia,




TGMBI, Pa3zaciibl TUCIUIIINHBI

Jlexuust 8. CrarvcTrdeckie 3aK0HBI yepeHeHust. MexaHmMbL YIIMPEHHS CIEKTPAILHBIX

T,

Jlextwst 9. Ao B 1ojte CBETORO# BOMHEL PesoHarcHoe mormomienve cera. 3akod byrepa.

Pasnenn 4. Marepdepentmst ceera. Mnrepdepomerprl.

Jlexuust 10. Marepdepertmst ceeTa. Y CoBHe BO3HIKHOBEHS vHTEpdhEpeHI IN.

Jlexmus 11, TossTrie BpeMEHHOM M IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH.

Jlexuwst 12. CuocoGr1 nonyuenns unTepdepenumu. Murepbepomerpsr MaiikeIseoH

an IOmra.

Jlexnmst 13. Muoronyyepas irTepdeperips. Hirepdepomerp @abpu — epo.

Paspea 5. Indpaknun ceera.

Jlexuus 14. Tuppaxuus ceera. [Tpunmun olirenca-Openens. 3ous1 penenst.
Kupxroda.

MuTerpan

Jlexnus 15. Jludpaximst Openens n qudpaxius Ppaynropepa.

Jlexnus 16. TudpakiuonHas pemeéTka 1 €& OCHOBHBIE TADAMETPEL.

Jlexnumsa 17. ludppakims Bynsga-Bperra. CiexTpaisHbli anamms.

Jlexnus 18. 3axmrounTenbHas NeKLIUs.

S cemectp

Paznen 6. Beenenue B @ypre-ontuxy. Teopust fopMUpPOBAHHAS OIITHYECKOT

0 H300pakeHus.

Jlexnus 1. Beenenne B @yppe-onTuky.

Jlexnus 2. Teopust popMHPOBaHHS ONTHYECKOr0 H300pakeHHs AGGe.

Jlexuus 3. Paspenraromas cuia onTryeckux npuGopos. Lomorpadus.

Paspen 7. BsanmoneiicTBue

CBeTa ¢ BemecrBoM. /[lMCIEPCHOHHBI¢ COOTHOIIEHMSI.
CnexTpanbHblil aHAIH3 |
Jlexua 4. VpapHenns Makcsema B cpenie. ATOM B IOJIC CBETOBOH BOJHB. Momnexynsipabie

CIIEKTPBIL

Jlexmusa 5. KoMmiekcHas JHIJICKTpUYCCKad IIPOHHIIACMOCTE U ITOKA3ATEh > TIPEJIC

YMIICHUS CpCabL.

Jlekuust 6. Jlucmepcronnble cooTHomeHms. (azoBas M TPYLIOBAsL
CrekTpanbHbIl aHATIH3

CKOPOCTH

CBCTA.

Paszmen 8. Ilpoxoskaenne cBeTOM rpaHMIBI pa3iena cpef. (I)_OpMyJI]bI Oy
| BOtHBL, I eKT NOJHOr0 BHYTPEHHEr0 0TPATKEHHHI,

eHeada. Crogauue

Jlexuns 7. TIpoxoskaenne rpaHuIbl pasena cpe. FpaHI/I'-IHI;Ie YCIIOBUSI B y_tiaBHc

HugX Makcsesna.

Jlexims 8. Brisoj 3akonoB npexomieHnst. Popmyiisr Gpeners.

Jlexuus 9. HopmanbHoe IajeHue Ha IpaHMIly pasjela M CTOSYHUE BOJHEDL
BHYTPEHHET0 OTPA)KECHHS,

ekt moHOrO

| Pasgen 9. OcnoBbr MeTatoonTuxn. IloBepxHoCTHBIE BOJIHBI.

| Jlexnua 10. OcHOBBI METamIOONTHKH. II0BEPHOCTHEIE BOJHBI B IPOBOASIIMX Cpe

Jax |

Pazpen 10. OnTrxa aHU30TPONHBIX cpeA. DIUIHIICONT IIOKA3ATEIS NP eTOMIIE

CHU A,

Jlexuus 11. OnTuka aHA30TPOTIHBIX cpel. DIUIUIICOU]] TOKA3ATENs IPETOMICHHMS,.

Jlexumst 12. Tloctpoenue IioffreHca U ABYIlyde-npeNOMJICHHE HA TPAHHIIC
CpENo,

C aHW30TPOIHOH |

Pazgen 11. Bpameﬂue INIOCKOCTH no.lmpmaum[. EcTecTBennan OHTH‘leCKaﬁ AKTHBHOCTb.

 Jlexnug 13. Bpamenue miockoctu noispusanuu. EcrecTBeHHas O THYECKAd aKT

HBHOCTD.

| Jlexnust 14. OnTrdecku akTuBHEIE BelnecTa. Jddextol Keppa i dapages.

Pasgen 12. Paccesinme cBera. PeneeBckoe paccessane. KomGunanuonnoe pa
paccesnne Mangeasmrava-bputiosna,

CCesdHIe CBETA H |

Jlexims 15. Paccessane cBeta. YIpyroe u Heympyroe paccesHue CBeTa.

Jlexuus 16. —bq)(beKT Tunpans, Peneesckoe paccestue,

| Jlexnnsa 17. KomOuRanmonHoe paccesiHue csera. Paccesaue Masaensirrama- -bprmmosHa.

JIeKuHH 18. 3aKIIIOYMTEIIbHAS JIEKITHS

JIABOPATOPHBIE 3AHSITUS
(4 cemectp)




1. Wnreppepomerp Maiikenscona, Onrtuueckas cxema. IOCTHpOBKA ONTHYECKON
cxeMbl. Pasnuunbie HacTpolkM HHTepdepoMerpa, HACTPOHKA HAa MOIOCH KOHEYHOM
IIUPHHBIL.

2. Momuuxanus Traiimana — [D'puna wunrepdepomerpa Maitkenbcona i
MPOBEPKHU KAUECTBA IIOBEPXHOCTH ONTHYECKHX JIETaNe.

3. Ilpou3BoJcTBEHHBIH KOHTPOJIb ONITHYECKHUX TTOBEPXHOCTEH HpOﬁITBIM CTEKIIOM.

4. Vsmepenue| mokaszarens IIPETOMICHHS MPO3PAYHOrO MaTepHana (CTEKia) ¢
IIOMOIIBIO MUKPOCKOITA,

5. HMudpaxnus ®payHrodepa Ha pasiHYHBIX THIAX JKPAHOB.

6. Hsyuenue nudpaknnoHHOM pendTKy.

IIPAKTUYECKHE 3AHATUS
(4 cemecTp)
1. Ocnoser @ypre ontuxu. IIpeobpazosanue @ypwe. [NpakTUyuecKkue BHIYUCIEHHS
uHTerpasioB Oypbe, HE0OXOMUMEIE B JANbHEHIIEM 30K,
2, KOppeJISIHI/Iﬁ:)HHa}I Gynxnns. Teopema Bunepa-XuHunHa.
(5 cemecTp) '
1. Pacuér Hap!aMeTpOB MHTEPYEPEHIIMONHON KapTHHBI JUIS PasiM4HBIX HACTPOCK
unTepdepomerpa Malikenscona i unTepdepomerpa IOuTa.
2. 3ajaud, CBS3AHHbIE C MHOTONY4eBOHl MHTepdepenumeiil u HHTep(hepoMeTpoM
Dabpu-Ilepo.
3. Bbruucnenne 1u(pakiMOHHBIX HHTErPATOB JUI HEKOTOPEIX OCHOBHEIX THIIOB
9KpaHoB (INeJib, Kpyriaas aneprypa).
4. Ilpenomuenne Ha rpaHulle pasiena npo3padHbix cper,. Mcciemopamue dopmyn
autst cronbl CroneTosa.
5. Bemonsenue mocrpoenus [roiirenca Juis pasmUYHBIX 3a4adY, CBS3AHHBIX C
QJIEMEHTAMM 110JIAPU3ANUOHHON ONTHKH,
6. AHamm3 codrosHuUs TOJSIPU3AIME CBETOBOTO Iyuka. [losspusatopsl  (aszoBbie
KOMIIEHCATOPEL | |

5. OBPA3OBATEJIbHBIE TEXHOJIOT'HA

[IpoBesienne JIEKIMOHHBIX 3aHATAN OGECIEYEHO CIENHANM3HPOBAHHBIME ayZUTOPHUSAMH,
060pYIOBAHHEIMU KOMITHIOTEPAMH H SJIEKTPOHHEIME IIPOEKTOPAMH, UTO TIO3BOJISIET COMpPOBOXIATH
YTCHUE JICKIMH IEMOHCTpPaINel! KOMIBIOTEPHEIX CIHAlIOB.

B pamKax JIEKIIMOHHOTO Kypca HCIOMB3YIOTCS TAKKe CIEAYIOIIAE TEXHONOIHH:

KoMIetoTepHble CUMYJALNH JIa3ePHO-HH/YIIMPOBAHHBIX IIPOLECCOB, JIGKANINK B OCHOBE
Na3€PHBIX NEPCIIEKTUBHBIX TEXHOJIOIHA.

[Tpumenenne MyabTUMEINA TEXHOJIOTHI (IIPOBENCHNE JICKIIMONHBIX 3aHATH ¢ IPUMEHEHHUEM
KOMIBIOTEPHEIX NPE3CHTALUM H JEMOHCTPAMOHHBIX POTHKOB ¢ IOMOIIBIO IpoekTopa i DBM);

Texnonorus mpo6nemuoro oGyuenus (case-study).

Ilpn  paccMoTpeHMm  BOIPOCOB — MPAakTH4ECKOTO — IPHMEHEHHS, pPaccMOTPEHHOTO
TCOPCTUHECKOTO MAaTepHalla, MCIOJIB3YeTCs JHAor CO CTYACHTAMH Ha IIPEJMET BO3MOIMKHEIX
CIIOCOOO0B pelleHus MOCTABJIEHHOM 3a1a4H.

Berpeun ¢ ydeHBIMH M CHENMATNCTaMH, PaGOTAIONTIMH B HAIPABJICHHW PasBUTHI W
HCIIOJIB30BAHUS [EPCIEKTHBHEIX JIA3EPHBIX TEXHOIOTHIA.

6. OIEHOYHBIE CPEJICTBA A1 TEKYIIEI'O KOHTPOJLST YCHEBA]EMOCTI/I,
IMPOMEXXYTOYHOU ATTECTAIIINA MO UTOI'AM OCBOEHMUS
AUCHUILIMHBI M YYEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOSITEJIBHOM PABOTHI CTYJEHTOE

@) 60NPOCH PEliMUHZ-KOHMIPOJIAS
B 4 cemecTpe:




PeliTuir-kouTpoJn 1

1.3anuimure ypapHerye s IIOCKO MOHOXPOMATUYECKOH BOJHEL, PACIIPOCTPAaHSIOLIEHCs
B HaIlpaBJICHAH OpTa 7.

2.3anumuTe ypaBHEHHE UL IUIOCKON JIMHEWHO — HOJAPH30BAHHOM MOHOXPOMAaTHYECKOMN
BOJIHEL, paclpOCTPAHSIOLICHCSA B HAIIPABJIEHHH OCH Z (OZHOMEPHBLIN cityJait).

3. 3anuumte ypaBHEHHE IS IIOCKOX MOHOXPOMATUYECKON BOJHEL, TIONSPH30BAHHOMN [0
KpPYTY M paclipOCTPAHSIONICHCS B HANPABIEHHH OCH z (OJJHOMEPHEIH ciydaii).

4. Kakolf mapameTp 2IeKTPOMArHHTHOTO IOJSA AOCTYNEH JUIS DKCHEPHMEHTAILHOIO
OIPEACNCHHS B CIIy4ae ONTUYECKOTO AUANA30HA [UTHH BOJIH?

5. KakoBo ycnoBre KBa3MMOHOXPOMATHYHOCTH B YACTOTHOM OGNACTH M KaK €ro MOYHO
TPaKTOBaTh BO BPEMEHHOM 00J1acTH?

6. M300pasuTe NpoCTPaHCTBEHHOE pacupejieNieHne BeKTopoB E W H B juHeHHo —
HOJISIPU30BAHHOHN BOJIHE, PACIIPOCTPAHIONIEHCS BAOIb OCH Z .

7. ChopMmynupyiite NMPHHIMII CYIEPIOIUNAA U1 SIEKTPOMACHUTHRIX BOJH OITHYECKOTO
JlianasoHa.

8. DeKTPOMAarHMUTHAS BOJNHA B BAKYyMe ABIIETCS Monepeunoit. Kak Bl a1o moruMaere?

9. Yto Taxkoe KpUBast BUIHOCTH YEJIOBEUECKOTO Iia3a?

10. Ilpx BBIONHEHMY KAKMX YCTOBHIA BOJIHOBON (JPOHT JIa3€PHOIO rayccoBa Iy4JKa MOXKeT
CUHTATEC INIOCKUM? OTBeT OSICHHUTE.

11. Ipy BBIIONHEHMN KAaKUX yCIIOBHIT BOIHOBOH ()POHT JIA3¢PHOTO TayccoBa ITy4ka MOXET
cuntathes chepuueckuM? OTBET MOACHUTE,

Peiitunr-konrpoas 2

12. M3o0pasute na cdepe Ilyankape TOUKy, COOTBETCTBYIOLIYIO IIOJISIPU30BAHHON 110

a
JICBOMY SJUIMIICY BOJIHE C OTHOMIEHMEM OPTOTOHANBHBIX aMIUIHTY]L % =3 u cneuroMm (as
2

Mexay HuMu O = 7/ 6. Ilpauste S, =1.

I3. Usobpasure ma chepe Ilyankape TouKy, cOOTBETCTBYIOILYIO IOJIAPH30BAHHOK 10
IPABOMY SJUIMIICY BOJIHE C OTHOLICHHEM OPTOTOHANBHBIX aMILTHTY) ¢, /a, =2 W ciBATOM (a3
MeXy HUMH & = 7 /4, Ilpunsrs S, =1.

14. Wsobpasute Ha chepe I[lyankape TouKy, COOTBETCTBYIOINYIO JHHEHHO —
OJIIPU30BAHHON BOJNHE e/iMHUYHON unTeHcHBHOCTH (S, =1), BexTOp E KOTOpPOH HaKJIOHEH
oo yriom 135° x ocu aGeruce.

15. Beranciure mapamerper CTokca JUIst IWIOCKOH BOJIHEL, TIOISPH30BAHHON 110 IIPaBOMY
kpyry. IIpunare S, =1.

16. Berauciute napamerpsr CTOKca mis MIOCKOH BOJHEL HOJIAPH30BAHHON IO JICBOMY
kpyry. Ipunars S, =1.

17. Ceetumoctbio K[am/ MZ] HA30BeM HONHBIN CBETOBOI TIOTOK, MOCBUIAEMEIH enHUATICH
CBETSIIEHCS TOBEPXHOCTH B OJIHY CTOPOHY, T.€ B TeNecHkld yron Q=27 . Haiitu BBIDQKCHUE
am K, ecin MCTOMHHK NOMYMHSAETCS 3aKOHY Jlambepra ¥ HMeeT SpKOCTE B, =B u ue
3aBUCAIIYIO OT yIiIa HabmroAeHusl.

18. Beruncnure napametprr CTOKCA IS IUTOCKOH BOJHBL, TUHEHHO - IIOJIAPH30BAHHOH TIOJT
yrioM 7 /3 x ropusonTtaibHoi ocu. Ipunsts S, =1.

19. M3o6pasure Ha cdepe Ilyankape Touky, COOTBCTCTBYIOLIYIO TIOJIIPH30BAHHOM II0
TIpaBOMY 3JUTHIICY BOJIHE ¢ OTHOILIEHHEM Mano# u Gomburoit oceit b/a=1/2 u yrmom Mexmy
GobIIol OCHIO AIUTHIICA B OCBIO abCIuce, paBHBIM 77/ 4 . IIpunare s, =1.

20. Msobpasure Ha cepe Ilyankape Touky, COOTBETCTBYIOIYIO IOJIAPU30BAHHOU IIO
JICBOMY SJLTHIICY BONHE C OTHOLIEHMEM Maod W Gonblroit ocelt b/a=1/2 wu yrmom Mexmy
GOMBLIOH OCBIO IUTHIICA B OCHIO aGCLUCC, PaBHEIM 77 /3. IIpHHSTH S, =1.



21. Wsobpasure Ha cdepe [lyankape TOYKY, COOTBETCTBYIOIIYIO IIONSAPU3OBAHHON IO
JICBOMY SJUIMIICY BOJIHE ¢ OTHOLICHHEM Malod M Oonbimol ocelt 1/3 m yriom mexmy Goipnioi
OCBIO 3JUIHIICA B OCBIO abciucce, paBHEIM 7 /6 . [TpHHATS S, =1.

22. B meHTpe mapa HaXOAWUTCS TOYECYHLIH HCTOYHHK CBETA, WMEIOIIHL cuny cpeta |
xanoena. Haliniute 0CBEIEHHOCTD OBEPXHOCTH (B [11K]), eciu paauyc mapa paseH 0.5 M.

Peli THHr-KOHTPOIL 3
I. M3o0pasure Kiaccuyeckyio aTOMHYEO Mojens TOMCOHA ¥ 3aIMIINTe YPaBHEHHE KomeGamuii
OIITHYECKOTO 3JEKTPOHA.
2. ChopmymupyHTe yCIOBHS HIILYHEHUS IBHKYIEMCS 3aPsIOM.
3. Kax GbICcTpo M3MEHSIETCS B MPOCTPAHCTBE IIEPEMEHHOE BIIEKTPHUUECKOE TIONE, H3TydaeMoe
JIUIIONIeM, TI0 CPAaBHEHUIO € TIOCTOSHHBIM IIOJIEM 3apsA0B, €10 COCTABIISIOIX ?
4. Many4aeT v 1UNoIb B HAaNpaBICHHH, IICPIEHAVKYIIAPHOM HANPABICHHIO KoneGamnin? OTeeT
obocnyiire.
5. Msnydaer nu MIoONs B HANpaBICHHH, KOJUIMHEADHOM HAIpABIECHHIO KojleOanmii? OTBeT
obocHyitTe.
6. Ilpy BLIIONHEHMH KaKWX YCJNOBHIl CIPAaBEUIMBEL CJIETYIONME BBRIPAKCHHS A IOJNEH,

W3Iy9aeMBIX JuroiieM E = %[ﬁ,[ﬁ,ﬁ(r —r/o)], H= —%[ﬁj&(r —r/e)]?
c’r c’r

7. lloxaxxuTe, YTO BEKTOpa 7 (OPT B HAIpaBICHAH HaluioeHus), F (3MeKTpHuecKoe mone) u

H (MarHuTHOE IOJIE) IS KIIACCHIECKOTO OCIHIIIATOPA COCTABIISIOT MPABYE) TPOMKY.
8. SlBiseTcs JM aTOMHBIH JHIIONL BBICOKOAOGPOTHOH/ HM3KOMOGPOTHOM cHeTemoi? OTBeT
obocuyiire,
9. UeMy paBHO cpeiHEe MO IEKTPUIECKOMY MO0 M aHcaMOIIsd He3aBHCHMBIX OCHUIISATOPOB?
Kakosa cpemHss HHTEHCHBHOCTE /ISt TOTO JKe aHcaMOis?
10. Kakne ¢pusnyeckne MeXaHU3MEI IPHBOAT K yITHPEHHIO CIIEKTPAILHBIX JTHMIH?

B S cemecTpe:

Peifrnnr-konrpoas 1
11. 3anuunTe BBIpaXKEHNUE 11 €CTECTBEHHO - YIIHPEHHOM JIMHUH,
12. Yem ompenensercs crieKTpaiibHas NIMPUHA HA IIONOBHHE BHICOTHI /UIS ECTECTREHHO —
YIIUPEHHOH JIMHUN?
13. CpaBHHTE MO MOPSIKY BENHYMHBI ECTECTBEHHYIO U JOIUIEPOBCKYIO IIMPHHBI JTUHUH JUis
OIIHOTO M TOTO K€ aToMa.
14. Bo3aMOHO /i1 9KCTIEPUMEHTAIBHO HABIIIONATH €CTECTBEHHO — YIIHPEHHBIA KOHTYp JITHUU?
15. KaxoBa Qusudeckas mpuposa CTOIKHOBATENBHOTO YITHPEHHUS?
16. Kaxoit Bu nMeeT KpUBas pe30HAHCHOTO TOTTIOICHHS?
17. Chopmynmpyiite ocCHOBHOE OTIHYHE OXHOPOIHOTO YIMUPEHHS OT HEOJHOPOIHOTO.
18. TlokaxxuTe, YTO OPTOrOHAIBHO — OISAPH3OBAHHEIC CBETOBBIE BOJIHEI HE HMHTEpPPEPUPYIOT.
19. KakoBBI yCIIOBHS OCYIIECTBICHHS CTALHOHAPHON HHTEPhEPECHIIOHHOM KapTUHEI?
20. B nnrepdepomerpe MalikenbCcoHa B CHLy TEXHOJOIHYECKHX IOIPELIHOCTEH HE YIAIOCH
M3TOTOBUTH CBeTomenuTeds ¢ R=7=1/2. Peameno R=0.59. Kax wusmenurcs Bus

HHTEPPEPEHIIMOHHON KapTHHKH 1O CPABHEHHIO C HACAILHBIM TCOPETHIECKHM CITydaem?
21. Yro osnavaer ¢pasa: «MHTEpdHepOMETp HACTPOEH HA GECKOHETHO HIMPOKYIO TIOJIOCY ITOJOCKH
KOHECYHOM IIUPHUHBI?».

Pel THHr-KOHTPO.IL 2

1. Ha ronkyro mnenxy (n=1,33) magaer mapammensHei nydox Gemoro cmera. Yron

nazenus @ =52°. Ilpu KaKoii TONIMHE IVICHKH 3epKaIbHO OTPAKEHHBIH CBeT GyzeT HanGomee
CHJIBHO OKpanieH B 3KeNThId nBeT (A = 0,60mxm )?

2. Haifty MHHHMAJBHYIO TOJNNIMHY IUICHKA C HOKa3aTeleM HpenoMiIeHns n =133, npu
KOTOPOH CBET ¢ JNHHOH BOJHEI A4 = 0,64 MKkM HCIBITHIBAET MAKCHMANEHOE OTPAXKCHHUE, A CBET ¢
Amanon BonHsl 4 = 0,40MKkm He OTpaxkacTCs cOBceM. YTON MAjICHUS CBeTa paseH 30°.



3. I[JUI YMCHBIICHHS IIOTEPh CBETA H3-3a OTpPAXXCHHA OT IMOBCPXHOCTH CTCKNIA CTEKIIO

MOKPEIBAIOT TOHKAM CIIOEM BENIECTBA C TIOKA3aTeleM peloMicHus # ~+n, tne n -
OKa3aTeNnb IPEJIOMIICHHS CTeKIa. B 3ToM ciydae aMimuTyAbl CBETOBBIX KoOJeOaHMH,
OTPAKEHHBIX OT 00EUX IOBEPXHOCTEH TAaKOTO ciiost, GyAyT omuHaKoBsIMU. IIpi Kakoi TONIIHHE
9TOTO CJI0s OTPaKaTeIbHas CIOCOOHOCTh CTEKIA B HANPABICHHN HOpPMaid OyAeT paBHA HYIIO
JUIA CBETA C JUTMHOM BOJIHBI A ?

4. Cper ¢ nmnol Bomuel A = 0,55mkM TagaeT HOPMATBHO HA IOBEPXHOCTH CTEKISIHHOTO

KmiHa. B oTpakeHHOM CBeTe HaOMOMAIOT CHCTEMY HHTePOEPEHITMOHHBIX IONOC, IPHYEM
PaccTOSHAE MEXKIY COCEAHMMH TeMHBIME ITojocamu Ax = 0,21mm . Onpenenuts yroa Mexmy

rpaHsMH KJIWHA,

5. Eciu B cxeme uirepdepomerpa MalikenbcoHa 3epKaio, pacliofoXeHHOE B IIPaBOM
jieye, JBUXKETCS TAKKe BIPABO, TO MHTEP(PEPEHIHOHHEIE TOJIOCH B TMOJIE 3PEHHS CMEIAIOTCS
BIIPABO MJIM BJIEBO (HEHYIKHOE 3aUepKHYTh). [Touemy?

6. Uurepdepomerp Malixenscona ocpemaercst cepuueckoli MOHOXPOMATHYECKOMH
BONHOM. M3oOpasure (kauecTBEHHO) BUI HHTCPHEPEHIMOHHOM KAPTHHEI, HAGIIONACMON Ha
BEIXOJIE€ HHTEpepoMeTpa.

7. OueHHTe MaKCHMAalbHOE PACCTOSHHE, Ha KOTOPOE MOMKHO NEpEMEINaTh 3epKaio B
METPOJIOTHYECKOM HHTEp(epoMeTpe MalikenbCoHa, €clii OH OCBEIAETCA CHENUATH3APOBAHHbIM
He—Ne nasepoM (A =632.81um) M3MydaromuM ABe IPOXOIBHLIX MOMBI — IMHPHHA CIEKTpa
uznyderus ov =100 M1,

8. ITokaxwure, uro nmomany 3oH OpeHens (o Kpaitmeir mepe mma 0-oif, 1-oii,...m- i)
NPaKTUYeCKH paBHBL YKasaHHe: IUIOMans CHEPUYECKOro CEerMeHTa AacTcs (popMyJIOH
S =2mrh;rne r - paguyc cdepsl, s - BRICOTA CEIMEHTA.

9. Ha prcynxe mokasana cxema pedpakromerpa — mpubopa i M3MEpPeHHs [I0Ka3aTes
IPEIIOMIICHUS IPO3PAYHBIX CpeA. 3Aech S - y3Kas Iehb, OCBEIAEMast CBETOM C JUIMHOM BOJIHBI
A=0,589mxm, 1 n 2 — xioBers umHoi [ =10,0cm . Tpoitng muadparmy [ ¢ JBYMs IIEJISIMH,
CBET HHTepdepupyeT Ha okpane O. B Hauane B 06enx KIOBETAX HAXOMMTCS BO3LYX C
mokasareneM IpenomiacHds rn=1,000277 Ilocne 3ameHbl Bosayxa B TpyOke | ammuakom
KapTHHa CMECTHJIACh BBEPX MO O9KpaHy Ha N =17 mnomoc. OmnpenenuTs INoKasareib
IPEJIOMIICHHS aMMHAKa.

10. B unTepdepomerpe MaiikenbcoHa Py MOCTYIATENHHOM JBHKSHUH OJHOTO M3 3epKa
BH/IHOCTb MHTCP(QEPCHIMOHHON KAPTHHBI IPH €ro OCBELECHHH KEITHIM yOJIeTOM HATpHS
(4 =58904,4, =58964) nepuonuueckn ymeHpmanace x0 0. OGBLACHHTD bU3NIECKYIO
npupony a¢pdexra u HAWTH NepeMeIeHHe 3epKala MEXAY JBYMS IIOCIEHOBATENLHBIMH
HCYC3HOBCHUAMH MHTEP(EPEHIIHOHHOM KAPTHHEI.

11. Jlns wmureppepomerpa dabpu — Ilepo ¢ Gasoit d =2,5cM  ONpemeInTD: a)
MaKCHMaJlbHBIH IIOPANOK HHTeP(hEPEHINH JUls cBeTa ¢ JIHHON BONHBI A = 0.5xmxm ; 6) 06mactb
CBOOOIHON AMCIIEPCHHY ISk TOM K€ AJMHBI BOJHEL

12. Nureppepomerp @abpu — Ilepo ocBemaercs rayccosbiM mydkoM He — Ne aasepa,
MpuyeM caM HHTephepOMETp HaxXONWTCSA B HaibHEH 30He Hyuka. Bymer nu HaGmomaThes
XapaKTepHasi HHTepQepeHIiHOHHAs KapTHHa B Buze Konen? OTReT 060cHYyiiTe.

PeiiTunr-konTpoan 3

13. Ha udpaknnoHHYIO peIIeTKy najaeT HOPMAaNTbHO BOJHA C JUIMHON BOIHBI
A =0.65um. Ilpu 3ToM yrom nudpakuuu BO BTOPOM HOPSIIKE @, =45°. Onmpenenuts yron

AUDPakUMK (y; B TPETHEM MOPSAKE JIA AJMHEL BOIHBI A, =0.5um.

14. TIpy HOpMAsBHOM HaIEHHM CBETA Ha JUGPAKIMOHHYIO PEIISTKY OKA34I0Ch, YTO O
YrIoM @ = 35° nUQparupyroT BONHEL ¢ A, = 0.63 um u A, =0.42 um , IpAYEM IJI BTOPOM BOJIHEI
MaKCHMAaJIbHEIX IOPAIOK B CIIEKTpe m =5 . ONpeneuTh MEPHO| PEIIETKH.



15. Onpenenats AuHy BOJHB 4 MOHOXPOMATHYECKOTO CBETA, HOPMATBHO IAAIONIET0 Ha
PEIIETKY ¢ HEPUOAOM d =2.2um, €CIH YrON Ap MEXIAy HANpPAaBICHUAMH HA MaKCUMYMBbI

IIEPBOTO ¥ BTOPOIO NOPAJAKOB COCTaBIACT 15°.
16. Cser ¢ anuHOU BOMHEI 1 = (.53 Am HOPMAJIBHO MaAacT Ha pEHICTKY, EPUOJ KOTOPOH

d =1.5pum . OnpesenuTs yroa ¢ ¢ HOPMAIBIO K PEIICTKE, [0J] KOTOPEIM 00pasyercs MaKCHMYM
HanOOJBIIETO MOPSIAKA,

17. Cset ¢ juuHO# BonmuEL A =0.53m 10X yrinoM $=60° MajaeT Ha PelIeTKy, IepHo.
KoTopodt d =1.5pm . ONpenenuts yroj ¢ ¢ HOPMAIbIO K PEIICTKe, MOJ KOTOPEIM ofpasyercs
MaKCUMyM HauOOJIBINETO TOPSIKA.

18. B ¢oxampHOl 1m0ckocTH crektporpada ObLT MOJyYeH CHEKTpP IKENTOro mybliera
HaTpUsl C HCIIOJIb30BAaHHEM JBYX pa3IMYHBIX penreTok (cM. pucyHok). Kak cooTHocarcs
IlapaMeTphl pCUICTKH 1, U n,, N; 1 N, (0TBeT B TepMUHAX <,>,=)?

19. Onpeznenuts 1My BOIHBI CIEKTPAILHON JIMHUHU, U300paKeHUE KOTOPOii, JaBaeMoe
AU(pPaKIHOHHON PEIIeTKON B CHEKTPE TPETHEro MOPSAKa, COBIAAAET ¢ H30GpaKeHHEM JIMHUM
A = 486.11Mm B CTIEKTpe YeTBEPTOro MOPSIKA.

20. Chopmysmpyiite kpaeBsle yciaoBus Kupxroda s nudpakimoHHON 3amaun. B uem
CMBICJI «OTITHYECKOTO TIPHOIIMIKEHUSIN?

21. Kakyio paspelaionlyio CiiIy JODKEH HMeTh CIEKTPANbHBIA ammapaT Al PaspelieHus
xKenroro mybnera Harpus (A4, =589.0um, A, =589.6wm). KakoBo M0OKHO OBITH IIPH 3TOM

MUHUMAIBHOE YHCJIO WITPUXOB N .y IMQPaKIMOHHOU peIleTKH, paboTaomeil B IepBoM
opszike, 4ToO OHA paspelnana 9ToT KyoneT?

22. VisMenstercs | paspelIaomas cuiia JudpakiuoHHON PeleTKy IPH H3MEHEHHH YIia
najncHus cBetTa Ha oTy penieTky? (OTBET MOSICHUTS).

23. Cdopmynupyfite npeuMymecTsa (asoBbIX OTPAXaTeNbHBIX PEIIETOK (SIIEICTTOB) B
CPaBHCHHH ¢ aMIUIUTYAHBIMH PEIICTKAaMU, paOOTAIOIMMY Ha HPOIIYCKAHHUE?

24. Bs1 nonyaeTe roorpaMMy MaJIeHBKOTO 3epKAIIbHO — OTPAKAIOMEro IAPHKE B CXEME
Jleiita — Yniarnuexca. Hapucylite kayecTBEHHO BUJI MOYEPHEHHS (JOTOIMYIBCHH.

0) éonpocul k IK3aMEHY

B 4 cemecTpe:

1. Ypapuenust Maxcsesa (o6muii ciy4aii u B Bakyyme).

2. BonmoBoe ypaBreHue. BiBos u3 ypasHenuii Makcreia.

3. 'apMoHMYecKre BONHEL Y paBHEHUS BOJH: INIOCKAs, chepHIecKas.

4. DJIeKTpOMArHUTHAA IPUPOJIA CBETOBBIX BOJIH U €€ 3KCIIEPUMEHTATBHOE TOATBEPIKICHIE
B onbITax ['epna.

5.Msny4erne peanbHBIX MCTOYHHKOB. MozxynupoBanHble BONHBL —ClydaiiHO —
MO/ IUPOBaHHEIE BOJIHEI.

6. 'ayccoB My4oK, Kak BaKHEHIIHI THII Ja3epHEIX TyuKkoB, CBOMCTRA FayCCOBBIX ITYYKOB.

7. CHeKTpanbHOe Pa3/IoxeHHe B OIITUKE. [IPUHIMI CynepHo3uIuH.

8. Iomspusauus cseta. IomepednocTs cBeTOBOM BOJIHEL B CBOGOIHOM IIPOCTPAHCTBE.

9. CocTosHMS NONAPU3AIMY IUIOCKOH MOHOXPOMATHYECKOH BONHBL OIUIMITHYECKAS,
KpYrosasi, THHEHHas TIOJIIpH3allH.

10. TTapamerps! Crokca.

11. Coepa Ilyanxkape.

12. Tlorok sHeprum B cBeTOBOM BoJHE. HTEHCHBHOCTD CBETA.

13. Sueprus, MOIMHOCT, HHTEHCHBHOCT CBETOBBIX [yYKOB ¥ HMITYJIbCOB.

14. OcHoBHEIE IOHSTHS (HOTOMETPHH.

15. AToM KaK s5leMeHTapHbIi HCTOYHHUK CBETA.

16. Pemmenne 3anaun 06 U3JIy4eHUH KIACCHUECKOTO aTOMa/ MU0,

1'7. Fapmonnueckue Konebannst aumoss. [Tonaas MOIHOCTS H3ITYHEHHUS JAMIOJIS.

18. PagunanmonHoe 3aryxanue.



19. Uanyuenne ancambiist ocopuistopos. CrieKTp H3MydeHus.

20. Yuupenue cnekTpanbHBIX THHUI: €CTECTBEHHOE, MOIIEPOBCKOE M CTOJIKHOBUTEIBHOE
yIIMpEHHE,

21. [TonsATHE OHOPOAHOIO ¥ HEOMAHOPOIHOIO YITUPEHHS.

21. JIunelHHBI OCIMIUIATOP B MOJIE CBETOBOM BOMHEL IloToNenye ceeta OCLIHJIISITOPOM.

22, INornomenye ceeta ancaMbIIeM OCIILIATOPOB. 3akoH Byrepa.

23. Marepdepernms ceera. Onbir FOHTa Kak NepBEIi HHTeP(EPEHIMOHHBI SKCICPUMEHT.

24. Ycnosue BO3HHKHOBEHHS MHTEP(HEPEHIHORHON KaPTUHEL

25. Wurepdepomerp Malikenbcona. MuTephepeHIMs MOHOXPOMATHUESCKHX BONH B
unTephepomerpe Matikenscona. Hacrpoiiku unrepdepomerpa.

26. I1om0CHI paBHOTQ HAKJIOHA W MOJIOCK PaBHO} TOJIIHHEL

27. nTepdepeHIus HeMOHOXPOMATHYECKOTO CBETA.

28. ITonarre BUIHOCTH HHTEP(HEPEHIIHOHHON KAPTHHEL

29. utepdepeHIus cirydaiiHoi CBETOBON BOIHEL

30. UnTepdepennus cBeTa OT IPOTSHIKEHHOTO HCTOYHHKA.

31. IlonsaTre BpeMEHHOM M IPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA.

32. MHorony4eBas unTepdepenus.

33. HWurepdepomerp Dabpu — Ilepo. Popmyna DHpH U ee HCCIEHOBAHHWE IS
IIPOXOJIAIIETO CBETA.

34. Mudpakuus ceeta. Pons madypakinoHnbx 3G GeKToB B OnTHKE.

35. llpwanun [roiirenca — ®penens. 3ombr ®penens. JudpaKiuoHHBI UHTErpan
Qpenerns.

36. Ilpunnun babure. JlononHATENLHEIE SKPAHEL

36. PacX0tMMOCTB CBETOBBIX ITyYKOB B CBETE AM(BPAKIHOHHON TEOPHH.

37. Rudpakunonnas onenKa MEHIMAIBHOTO pa3Mepa IIyduka B GoKyce.

38. Kommuectennoe pemenne audpaxkuuonHoii 3amaum. WHTerpanbmas Teopema
Kupxroda.

39. I'pannumeie ycnous Kupxropa. JJudpakiMOHHEIN —HHTerpai Kupxrodpa -
I'enpMromeia.

40. lndpaxuus Ha NEPHOAMIECKHX CTPYKTYpax. OCHOBHBIE THIIEI PEIIETOK.
B S cemecTpe:

1. IlpaMoyronbHas aMILIMTYAHAS PENIETKA.

2. CriekTpanibHOE ONHCaHKe IPOCTPAHCTBEHHOMN CTPYKTYPHI CBETOBOIO ITOJSL.

3. Jnnsa — onTruecKuit leMeHT, BRIOTHSOIuMI Tpeobpaszobarue Dyphe.

4. Teopus GopMHPOBAHKS ONTHYECKOTO H300paKeHUs 110 AGGe.

5. Andpaxums Opaynrodepa, kak npocTpancTBeHHOE Dyphe — peobpasoBanue.

6. Paspemmaroias cuia ONTHYECKUX NPHGOPOE.

7. I'paHudHbIC YCIIOBHS IS HIOJISL HA TPAHUIIE pasziea.

8. TeomeTpust 0TpaykeHHS U IPEIOMIICHUSL.

9. ®opmynsr Openers. Yron Bprocrepa.

10. ®a3zoBLIe COOTHOMIEHNS HA IPAaHUIE pasjena cpell.

11. OtpaxkeHue cBeTa MM HOPMATBHOM TIaJIeHAU Ha TPAHUIY pasgena. CTosYre EOJIHEL

12. TIpoceeTaeHNE ONTHKH ¥ JU3TEKTPUUECKHE 3epKaIa.

13. Tlonnoe BHyTpenHe oTpaxenue. Mccienobanue npelioMIeHHON BoHbL Mccenopane
OTpa>XE€HHOH BOJTHEI.

14. Onncanne sBienuil Ha TPAHHIIE METAITMYECKOH TOBEPXHOCTH.

15. Monens crutomnoit cpesl. YpapHenus MakcBemia ajist CIUIOITHON Cpe/bl.

16. Kimaccnueckas JlopenneBckast/ OCHUIIIATOPHAS MOZENb CPEJIb.

17. Nucmiepcus 1 NOIJIOMEHNE CBETa B IMHEHHOM! H30TPOIHOM cpexe.

18. HopmaiibHast 1 aHOpMaJbHAS JUCIIEPCHS.

19. Pactipoctpanenue cBeTOBOTo MMITyIbca B AUCTIeprEpyiomei cpene. Gazosas v
rpynioBas ckopocTu cBeta, ®opmyiia Pajes.

20. CrpykTypa CBETOBOM BOIHBI B @HH30TPONHOM KPHCTAILIE.



21. MatepuanbHOE ypaBHEHHE aH30TPOIHON cpebl. TeH30p ONTHYECKOH
BOCIIPUUMYHBOCTH.

22, Knaccupukauus KpUCTalIHIeCKuX Cpel.

23. CobcTBeHHbBIE COCTOSHUS NOSPU3ALIH CBETOBOM BOJIHBI B aHU30TPOIHOM Cpere.

24. BrraucieHne CKOPOCTH PacpoCTpaHeH s HeOOBIKHOBEHHOM BOJIHEL B OTHOOCHOM
KpHCTae.

25. JIBoiiHOe sydenpenomieHre Ha IpaHuLe ¢ aHU30TPOIHoM cpenoit, IToctpocHue
I'ofirenca.

26. Ilomydyenre noIapu30BaHHOTO CBETA. (MOAPU3AMOHHEIE TIPH3MEL).

27. Axanu3 110JIApH30BAHHOrO CBETa. (KPHCTAIAYECKHE TIACTHHEL M KOMIICHCATOPE).

28. Uckyccrsennas annsorponnd. (3¢ dexrsr Keppa u [Toxkensca).

29. dpeHeneBcKas TCOPUs ONTHYECKON aKTHBHOCTH.

30. MaruuTHOE BpaleHne INIOCKOCTA Nospusanan (3¢ dext Papanes). Omrrudeckuii
BEHTHJIb.

31. 3ama4a paccesHus cBeTa MuKpoyactunamu (Db dexr Tumpans). 3anaua Mu.

32. MonekynapHoe (PaneeBckoe) paccesHue cBeTa.

33. KoMOMHAIMOHHOE 1 MAHEIBIITAMM - OPHILTIOPHOBCKOE PACCESHIE CBETA,

34. Cnekrpockonysi KOMOUHAIMOHHOIO PacCesHUS CBETA.

8) 8ORPOCHL K CAMOCMOAMENbHOT pabome cmydeHma:

no 4 cemecmpy:

1. IIpuHimIr cynepnosuiMy B ONTHKE IIACHT, YTO. ...

2. BonHOBOU (pOHT — 370 ...;

3. Ilnockas MOHOXpOMATHYECKast BOJIHA — 3TO BOJHA y KOTOPOA ...}

4. Chepuueckas MOHOXpOMaTHYECKas BOIHA — 3TO BOJHA Y KOTOPOIX ...

5. YpasHenue U1 ITOCKOH MOHOXPOMATHYECKOH BOJHBI HMEET BULL: . ..

6. B cBOOOIHOM NPOCTPaHCTBE 3JIEKTPOMArHUTHAS BOJIHA rmonepedna. Uro »To o3mavaer?

7. IlpaBast moNApU3aIIKs COOTBETCTBYET BOJIHE, U1 KOTOPOH MPH PACIIPOCTPAHEHAH OT
HCTOYHUKA K HaOIIomaremny ...;

8. Hanbosee o6mmuit By MoNspy3aum CBETOBOIO MydKa . ... OH XapaKTepu3yeTcst
CIICAYIOILUMHY IIapaMETPaMH. . .

9.Kpyrosas (unpKyspHas) mosApyu3alis ABILETCS YACTHBIM BHAOM HOISPH3ALIA
SIUTHIITHYECKOHN U XapaKTepusyeTcs ... ;

10./Tnneiinas nonspusamus mpecTaBisieT coboi npocTelmuii cryyail ITOJIAPM3aUHOHHOT O
COCTOSIHHSA, IIPH KOTOPOM ., .;

11.B onTike OCHOBHEIE BETMYHHEL XapaKTEPU3YIOIIHE CBETOBOE TIOTIE B TEOPETHUECKOM
OIHUCAHUH — 3TO ...}

12.B onrtuke OCHOBHOM BEUUMHOMN, XapaKTEPU3YIOLIEH CBETOBOE MOJIE B 9KCIIEpUMEHTE,
SIBIISETCA ...}

13. IHTEHCHBHOCTD CBETOBOTO IIOJIA — 3TO ...;

14. KpuBast BUJHOCTH YeTOBEUESCKOTO IJ1a3a OIpPEAENIeT ero YyBCTBUTENEHOCTD K
PA3IMIHEIM JUTMHAM BOJIH U MMEET CIEAYIOMNI BU (IPUMEPHO);

15. Iokosutmiics uiM paBHOMEPHO ABHIKYINMHCS 3apsyl He H3Tydaer, U3IIy4aer 3apaf, ...,

16. EcrecTBennas (pa/inanioHHast) LIMPUHA CIEKTPAIBLHOM THHAN 00ycCITOBIICHA .. .;

1'7. lotuiepockoe yIMpenHne CeKTPaIbHOM JTMHIT 00YCIOBICHO ...

18. CTonKoHOBATENLHOE YIIHPEHHAE CIEKTPANTLHOM JHHIY 0GYCIOBICHO ...

19. Cpensee none/ cpeiusis MHTEHCHBHOCTD aHCAMOJISI HEB3aUMOIECHCTBYIOIIMX
OCLMJUIATOPOB PaBHa ...;

20. B anbHel 30He rayccoB MyYOK UMEET MIPAKTUYECKH ... BOJHOBOH ¢poHuT;

21. B GmmxHel 30He rayccoB MYYOK HMEET IPAKTHUIECKY ... BOJHOBOH ¢bpoHT;

22. Mzo6pasuthk cxeMy uHTephepomerpa Matikenscona/ IOura;

23. Venosue cyniecTBOBaHUS HHTEPDEPEHIHH COCTOST B TOM, YTO ... |

23.BuaHOCTh NHTep(EPEHIIHONHON KApTHHEI ONUCHIBAETCS dopmyioit ...;



24. Bpems KOTepeHTHOCTH CBETA — 3TO IIAPaMeTp, ONPEAENIEMEIH ClIeAYIONHM 05paszoM:

25. Ilpunin [Nofrenca-Kupxroda Gpopmymipyercs ciemyromum o6pazoM:;

26. Yncno @penend gpiseTcs BaKHEHIICH XapakKTepUCTUKON MU(PAKIMY U [10KA3EIBACT.

27. Mupaxnyonnas [yMHa Z,; — 9TO JUIMHA Z TIPU KOTOPOH ...;

28. I'panmunsle yenous Kupxroda spisrores npuOnusnTensHsIME. OHE JAT
MPaBUIILHBINA PE3YIbTAT TOJBKO B CIIyYac
no 5 cemecmpy:

BSOWO N —

9 = O\ @

14.

15.
16.
17.
18.
19.
20.
21.
22,

23.

24.

25.

26.
27.

28

31.

32.
33.
34.

. Jlate ompenefienne NOHITHS «TPYIIIOBAs CKOPOCTH CBETAY.
11.
12.
13.

. [laiite onpenenenune NOHITHS "HEyIIpyroe" paccesHUE CBETA.
29.
30.

Hate onpejelienne MOHATHS "HanbHs" 30Ha B UG PAKIIMOHHON TeopyH.

Hatb onpejesienne nousTus "OMmKHsAS" 30Ha B TUGPAKIMOHHOH TEOPHHL.

Hatb onpenelienue MoORATHA "yInoBas Auctiepcust JuPakIHOHHON PEIIETKH.
Hats onpeelienne NoHATHA "pazpemIaroias CIOCOOHOCTE (Crita) () pakIHOHHOH
pemETKH.

Hewm ompenensercs paspenaromas ciocoGHOCTh MEKPOCKOTIA?
Uem onpenensercs pazperaromas crrocoGHOCTb TeIecKona?
JluHelHas onTuyeckas cpesia — 3TO Cpeaa, it KOTOPOH ...
Jlucnepcust onTudeckoit cpebl — 310. . ..

Hatb onpenefienye MOHATUS «(a3oBas CKOPOCTH CBETAY.

Jlate onpeiefieHye NOHATHS "HOpMaTbHas" JICIIEPCHS.
Jlate ompesiesieHne NOHATHS "aHOMaNbHAS" AUCTICPCHS.
Cdopmymupyiite rpaHAYHbIE YCTOBHS [T TAHTCHIHANEHOR KOMIOHGHTE! BEKTOPA

E Ba ruiockoii rpanune paszena IBYX cpeq.

Cdopmynupyiite rpaHMUHBIE YCIOBHS ISl HOPMAIBHON KOMITOHEHTE] BeKTOpa [
Ha IJIOCKOH TpaHuIle paszena ABYX Cpell.

ITonsarue "yron Bprocrepa.

ITonarue "nmojmHoe BHyTpeHHEE OTpaxkeHue"

Jatb oripesienienne NoHATHH "H30TponHas" 1 "aHu30TpOnHAA" Cpea.
Onrryeckas OCb KpHCTAJIA — 3TO .....

['aBHas 11710¢KOCTh B aHU30TPOIHOMN cpejie — 370 ...

Hatb onpe/ie/ieHne NOHATHII OAHOOCHOTO M IByOCHOI0 KPHCTAILIA.
OOBIKHOBEHHAS BOJHA B OXHOOCHOM KPHCTAIIIE — 3TO . ...
HeoOrIkHOBEHHAS BOJIHA B OHOOCHOM KPHCTAIIE — 3TO. . ..

M306pa3ute Ha puCyHKe B3aUMHYIO OPHEHTAIUIO BEKTOPOR E,D,kluSs
OOBIKHOBEHHOW ¥ HEOOBIKHOBEHHOM BOJHE.
Hro takoe «nonspusarop»? [IpuBenure npumepsr pusudeckoi peanupanmm
JAHHOTO OITHYECKOTO YCTPOMCTBA.
Yro Taxoe «erBepTh/ MOJTyBONHOBAS ITacTHHKa? [IpHBEIUTE HPAMEDLI
(usruEecKol pean3auy JAHHOTO ONTHYECKOTO YCTPOHCTRa.
Yro Takoe «apdexr Dapanes»?

Haiite onpenenenune nmoustys "ympyroe" paccesHue cBeTa.

[Ipupmner GopMUpPOBaHNS H300pAKEHMH.
IIpusnmn [Nojirenca B popmyimposke Kupxroda. Judpaxnms yacTayno
KOTEPEHTHOI'0 CBETA.
[Ipencrasnenye o ronorpagun. Metoas! co3nanus ronorpahaecKux
n300pakeHuH
MexaHn3sM M@rHETHOTO BPAIECHHMSI INIOCKOCTH HOJISPA3AIHHL.
Kraccudeckas Teopus U3JIyUeHHs U TOTIOMCHHUS.
KOMGI/IH&I.[I/IOJI-IHOG paccesiHUe CBeTa




Tembt kypcosvix pabom u 3a0anua:
Tema 1. OcnoBHbIC GU3NYUECKHE 3AKOHOMEPHOCTH H IPAKTHYECKOE HCIIOIb30BAHHE
OTPAKEHHS M MIPEJTOMIEHHS TUIOCKHX BOJIH.
3aoanue
1) KaKOBEI OCHOBHBIE CBOHCTBA H XapAKTEPHCTHKH HTEKTPOMATHATHBIX BOJIEL
2) KaK TOoJy4aroTCsl 3aKOHbI OTPAXKEHHIS H POXOXKACHHUS IUTOCKIX SJICKTPOMArHUTHBIX BOJIH JJIsI
IUIOCKOM I'PaHHIIbI pasjiena TUNIEKTPHUCCKHX CpPeT;
3) BeiBecTH popmynsl Dpeneris;
4) pacemoTpeTh 5 PeKTHL, CBA3AHHEIE ¢ PACIIPEICIICHIEM SHEPTUH II0JIs 1IaAIoIeH Ha MIOCKYFO
TPaHyIly pa3sjiesia BONHBI U IOJIAPH3aNHOHHbIE 3 ()EKTHI;
5) Kakme ycTpoHcTBa MOTYT OBITh CO3IAHEI TS HCIOJIB30BAHMUS uccienyeMerx 3¢ hexToB Ha
IIPAaKTHKE.
Tema 2. Pacnpoctpanenue TE-BOJIH B ¢/I0HCTBIX cpenax.
3adanue '
1) KaKOBBI OCHOBHEIE CBOMCTBA M XaPAKTEPUCTHKH SJICKTPOMATHUTHBIX BOJIH:
2) KaK HOoJy4eHEl OCHOBHBI:e AubdepeHnnaTbHbIC ypaBHEHHUS, OMUCHBAIOLINE 3aKOHEL,
ONPEICAOMIC B3ANMOEHCTBHE IIIOCKHX BJIEKTPOMATHHTHEIX BOJIH Ha MJIOCKHX IPaHHIAX
paszerna QuaNeKTPHIeCKHX | CpeL;
3) KaK BBIBOJIATCS BBIPAXKEHHMSI JUISL JIEMEHTOB XapaKTepHCTHIECKOH MAaTpPHIBI CIIOUCTOI Cpebl;
4) NONy4HTD BEIPaXEHHUs LSl aMILTHTY]] OTPAXKEHHOM U IpolIe el CKBO3b CIIOHCTYIO Cpey
BOJIH;
5) KaKue ycTpolicTBa MOTYT GBITH CO3HAHBI Ha OCHOBE uccrenyeMelx 3¢ ¢GEKTOB Ha IpPaKTHKE.
Tema 3. Pacnpocrpanenne TM - BoJIH B C/IOHCTRIX cpexax.
3aoanue
1) KaKOBBI OCHOBHEIE CBOMCTBA 3NEKTPOMATHHTHOLO [IOJISL, METONb! OIMCAHNS ¥ AHAN3A YTHXK
[OJIEH;
2) KaK IOJy4eHB! OCHOBHEIE i epeHiuaTbHEIe ypaBHEHH S, OIMCEHIBAIOIINE 3aKOHE],
OIPCACIAIOINE B3ANMOICHCTBIE INIOCKAX DNEKTPOMArHUTHEIX BOJIH HA TIOCKHX TPAHHUIAX
pasziena TUaIEKTPUYECKUX Cpejl;
3) Kax BBIBOASATCSI BRIPAKEHUS JJIT DJIEMEHTOB XapaKTePHUCTHYECKON MaTpULILI CIIOMCTO CpPembI;
4) IOy IHTE BBIPAXKEHUS IS aMILIHTY] OTPAXKEHHOM 1 IPOIIe/IIEH CKBO3b CIIONCTYIO CPEy
BOJIH,
5) KaKkue yCTpOHCTBa CO3aHbI [T UCIOb30BAHMS uccnenyeMeIx 3G deKToB Ha IpaKTHKe.
Tema 4. PacnpocTpasenue 3JIeKTPOMATHHTHBIX BOJIH B AHH3O0TPOIHBIX
cpenax.Pacupocrpanenne mockux BoJn B KPHCTALIMIECKHX cpenax.
3aoanue
1) kaKkue cpesbl Ha3BIBAIOTCS AHU30TPOIHBIMHE, KAKOBA MX KJACCH(UKAIUS } XapaKTEPHUCTHKH,
2) KaKkue CyIIeCTBYIOT METO/Ib aHAJH3a BOJH B AHU30TPOIHBIX Cpe/iax;
3) paccMOTpETh pasiIM4YHbIEC BAPHAHTHI IIOTYYCHHUS JUCIIEPCUOHHBIX YpaBHEHUII;
4) kax nomy4eno ypasaenne OpeHens JUT AHU30TPOIIHBIX U HETHPOTPOIHEBIX KPUCTAILIOB,
5) AaTh KaueCTBEHHBIH aHAIN3 [0y YeHHBIX BhIPAKeHHUH,
Tema 5. OnTHveckde cBONCTBA KPHCTAJLIOR.
3aoanue
1) kaxue cpeIpl HA3BIBAIOTCS AHU3OTPOIHBIMH, KAKOBA MX KIAcCHQHKAIUS M XapaKTePUCTHKIL
2) Kaxme CyIIEeCTBYIOT METO/IbI AHAJIH3A BOJIH B AHU30TPOIHBIX CPe/ax;
3) paccMOTpeTh pasIHUHbIC|BAPUAHTHI Oy YeHHUS AUCIICPCUOHHLIX YpaBHEHUH, B TOM 4iCIie, U
JUISL OJIHOOCHEIX KPHUCTALIOB;
4) xax nomyyeno ypasuenue OperHenst st 0JIHOOCHBIX KPUCTAIIIOB;
5) MaTh KAUECTBEHHBII AHAIN3 MOTyUeHHBIX BBIDAYKCHUH,
Tema 6. OcHOBBI reoMeTpHIECKONH ONITHKH. Ipubmkenne ouens KOPOTKUX BOJIH,
3adanue
1) B ueM cocTouT MPUOIMIKEHHE TEOMETPHIECKON ONITHKH:



2) XaK [0My4eHo ypaBHEHHE SHKOHANA, YPABHEHHE IEPEHOCA, B UeM COCTOUT HX bunueckuii
CMBICTT;

3) monyunTh GOPMYITBI Il HHTCHCHBHOCTH B PaMKax TrCOMETPUYECKON ONTHKH,

4) chopmynMpOBATE TPAHMIIE IPHMEHEMOCTH TEOMETPHUECKOI OIITHKY,

Tema 7. UnTepdepennus qByX MOHOXPOMATHUECKAX BOJIH, CTOSYME BOJIHBL.

3aoanue

1) B 4eM COCTOMT CYIHOCTD SIBJICHH HHTEP(EPEHIHN;

2) IpOaHANM3UPOBATH HHTEP(EPEHIINIO ABYX MOHOXPOMATHYECKHX BOJIH; NPUBECTH PUMEPBL,
JAEMOHCTPUPYIOIINE ABJEHNE HHTEphEPEHIUM; |
3) M3Y4MTL METOIBI H3MEPEHHSA JUIMHEI BOTHBI M YIJIOBBIX pasMepoB, OCHOBAHHBIC HA SBJICHUU
uHTepdEepeHInY;

4) nath onpeneneHye CTOSUUX BOIH, C)OPMyYTHPOBATE X (GH3MUECKHE 0COBSHHOCTH.

Tema 8. TipumeHeHHe MMIIEAHCHBIX TPAHMYHBIX YCI0BHIA IS AHATN3A OTPaKeHH
3JICKTPOMATHHTHBIX BOJIH OT NPOBOJSIIHX OBEPXHOCTEIi.

3aoanue

1) o3HAaKOMUTECA ¢ PA3MHUHEIME CIOCOGAMH GOPMYIHPOBKH IPAaHUYHBIX YCJIOBHM B
JJIEKTPOANHAMHUKE;

2) H3y4nTE MOBEAEHHE MPEJIOMIIEHHOTO OIS B CPEIE ¢ HOBIIOH IIPOBOAUMOCTBRIO 1 yGeAHTQCH,
HTO TOJIE HOCHT XapaKTep MJI0CKOH BOJIHBI, PACIPOCTPAHAIOIICHCS. HODMANBHO K IPAHUIE |
pasnena, !
3) KaK Mmoyy4aercs BEIPaXEHHE PUGTHKEHHOr0 TPAHHYHOTO ycnosus Jleontopmua-Illykuna, B
9EM COCTOUT NMPUDITHIKEHUE;
4) IpOaHANH3NPOBATE, B KAKHX CILyqasX IeecooGpasHo NPUMEHSTH UMIIEIaHCHbIC TPAHUYHEIE
YCJIOBUAL. :
Tema 9. SlBaenne QUCHIEPCHH JJIEKTPOMATHHTHBIX BOJIH B JMHIJIEKTPHKAX.

3aoanue

1) kax nomyJaroTcst ypaBHEHHS 3NEKTPOMATHHTHOTO OIS LTS cpel ¢ aucliepcueit;

2) jnst onpeseNeHns 3aBECUMOCTH UAIEKTPHIECKOMH IPOHUIIAEMOCTH OT YacTOTHI (3aKOHA
AUCTIEPCHN) U3YIUTH PEIICHNUE 314k O B3aHMOJIEHCTBIH SIEKTPOMATHATHOM BOJTHEI C
MMEIOIIMMHCH B CPE/IC 3apslaMK Ha LIpUMeEpe npocTeliieit Moenn TuaneKTprka —
COBOKYIHOCTH HEHTPATIBHBIX MOJIEKYJIL;

3) NpOAHANM3UPOBATE PEINEHNE YPABHCHUS ABUKCHIS 3JICKTPOHOB B MOJIEKYJIE C IIENBIO
OIpe/e/IEHNs] BEKTOPa 0OBEEMHOM INIOTHOCTH TIOSAPH3AIMH (TOTAPU3YEMOCTH), HAWTH HX
CMeIIeHNE KaK (QYHKITHIO MOJIs;

4) XaK 3aBHCAT TOKA3aTelb MPENOMICHHS H KODDUIMEHT TOMIOMEHMS OT HaCTOTEL,

Tema 10. PacnpocTpaneHie BOJH B cPEAAX € y4eTOM HPOCTPAHCTBEHHOMH IHCHepcHi
(M30TpONIHBIE TUPOTPONHBIE CPEb).

3aoanue

1) kak momyyarorcst ypaBHEHHS SIEKTPOMATHITHOTO TTOJIS JJIS CPEIl C AUCTIePCHEI;

2) 3anucaTh MaTepHalbHbIC YPABHEHHS TIPH YCIOBHH HEJIOKATBHOCTH CBS3M MEeXK]ly BEKTOpaMu
HAIPSHKEHHOCTH SIEKTPHIECKOTO MO M 3NEKTPHIECKOM HHTYKIHH,

3) nIpoaHaNU3UPOBATE 3aBHCHMOCTD YACTOTHI OT BOJIHOBOTO BEKTOpa B IpocTeifmem cryqae
ciaboi MpOCTPaHCTBEHHOM JIMCTIEPCHIL,

4) xax GopMymHpyeTCs 3aKOH H3MEHEHHUS TeH30pa JUDIICKTPHICCKON TPOHUI[AEMOCTH OT
BOJIHOBOTO BEKTODA.

Tema 11. PacipocTpanenue BOJH B CPeIax ¢ y4eTOM NPOCTPAHCTBEHHOI THCIepcHu
(nerupoTpouHsie cpenm).

3adanue

1) KaK 0Ny JaroTes ypaBHEe s 5IeKTPOMATHUTHOTO OIS TS cpen ¢ aucnepcueit;

2) zanucars MaTepHanbHble YPaBHEHHS PH YCIOBHH HENOKATBHOCTY CBS3H MEXKJly BEKTOpaMH
HAMPSDKEHHOCTH 3JIEKTPUHUCCKOTO TOJIS ¥ 3NEKTPHISCKOM HHIyKITHH,

3) npoaHanu3HpPOBATH 3aBHCUMOCTE YACTOTHI OT BOJHOBOTO BEKTOpA B IIPOCTEHINIEM Cliydae
c1aboi IpOCTPaHCTBEHHOU [IMCIIEPCHT;



4) xax hopMyIpyeTCs 3aKOH H3MEHEHH TEH30pa JTHUDIIEKTPUYECKOM MTPOHKIIAEMOCTH OT
BOJIHOBOT'O BEKTOpA.

Tema 12. BotHBI B AMCHOEPTHPYIONIHX CPeaX.

3aoanue

1) nate 061myIo XapakTepuCTUKY BONHOBEIX IPOLECCOB B TUCIIEPTUPYIONTIX Cpeax;

2) MCCIIENIOBATH CBOUCTBA BOTHOBOTO IIAKETA B JTCIIEPrUpYIOIIeH cpejie;

3) paccMOTpeTh 061acTH HOPMAJIBLHOM B aHOMAJIbHOM JICTIEPCHH,

4) nath KaueCTBEHHBIN aHAIIN3 MONYIEHHBIX BBIPAXeHHUH,

Tema 13. MaTepua/ibHbIe ypaBHEHHUS 3JIEKTPOMATHHTHOTO TTOJIS B cpeaax ¢ AUcIepcHeit.
3aoanue

1) paccMoTpeTh 06IIYIO XapaKTepHCTHKY BOIHOBEIX IIPOIIECCOB B CPEAX C UCIIEPCHEH;

2) nath HOPMYIHPOBKY MaTePUATBHEIX ypaBHEHHI B JUCTIEPTUPYIOLTUX CPENax;

3) HceeIoBaTh CBOMCTBA JIMAIEKTPHIECKO IPOHUIIAEMOCTH IIPH ) — 00 ;

4) BBIABUTD (DU3HYECKHH CMBICI KOMILUIEKCHOM JHIJICKTPUICCKON ITPOHUIIAEMOCTH.

Tema 14. CBs3b Mexay AMcHepcHeii M MOT/IOMeHHeM.

3aoanue

1) nate 06IIyI0 XapaKTEpPHCTHKY BOIHOBBIX IPOLECCOB B Cpeslax ¢ qUCHEpCHEil;

2) IOJYYnTE CBA3L MEXY IMCIEPCHEl H HOTIOEHHEM;

3) BEBeCTH cooTHOIeHNs Kpamepca-Kpounra;

4) IaTh KaueCTBEHHBIH aHAIN3 Oy IEHHBIX BHIPAXKEHHUI,

Tema 15. Ancnepenst 3J1eKTPOMATHUTHBIX BOJIH B AUIIEKTPHKAX.

3aoanue

1) nate obmmee onpenenente nucnepcnu 9JICKTPOMArHUTHEIX BOJIH;

2) paccMOTpeTs SBJIEHHE IMCIEPCHH SIEKTPOMATHATHEIX BOIH B HETIONSPHBIX U MOJISAPHBIX
JTUIJIEKTPUKAX

3) mpoBecTH KaueCTBEHHbIH aHATH3 U JATh (usudecKkyro HHTEPIPETAINIO TIONYYSHHEIX
COOTHOLIEHUH.

Tema 16. PacnpocrpaneHye 3JIeKTPOMATHATHBIX BOJIH B AHH30TPOIHBIX Cpeaax.
3aoanue

1) nate onpenencHue TOHITHS AHU3OTPOIIHH, 3AMHCAT MaTepHaNbHEIE YpaBHEHUS JUII TaKUX
cpen;

2) onmcars o6uIHe 3aKOHOMEPHOCTH PACTIPOCTPAHEHHS 9JIEKTPOMArHUTHBIX BOJIH B
aHU3OTPONHEIX Cpeliax, MPOaHATH3HPOBATh 0COOEHHOCTH MX PACTIPOCTPAHCHHS,

3) mpuBeCTH IPUMEPHI AHH3OTPONHEIX CPEJT, BCTPEYAOIIIXCS Ha IIpaKTUKe H
TPOMILTIOCTPHPOBATE BAXHOCTD yUeTa SBJICHHS aHU30TPOIIMH IPH PACCMOTPEHHH Pa3iiuHbIX
SBJIEHUH 3JIEKTPOIUHAMUKH.

Tema 17. PacuipocTpanente MI0CKUX BOJH B KPHCTANTHIECKHX Cpeaax.

3adanue

1) nate oOmee ompeneseHie aHU3OTPOIHBIX Cpe, 3AHCATE MaTePUAIbHBIC YPAaBHEHUS IS
TaKuX Cpes;

2) nath onpezeNeHNe KPUCTAITHIECKHX CPeS;

3) omucaTh 0COGEHHOCTH PACHPOCTPAHEHHS TIIOCKHX BOJH B KPHUCTaJlIax, BEIBECTH YpaBHEHHE
Dpenens;

4) HOACHUTE HOHSTHE "HOPMANEHBIC BOJIHBL";

5) HCCIIENOBATH OUTHYECKHUE CBOHCTRA KPHCTAIUIOB, OIPEENUTh (DU3NYECKUN CMBICT IOHSTHI
«OOBIKHOBEHHAS» M «HEOOBLIKHOBEHHAS » BOJHEL

Tema 18. MarnuroakTnBHble cpeanl. Tenzop AUBICKTPUYIECKOI NPOHUIIAEMOCTH IIA3MBI B
MOCTOSTHHOM MATHHTHOM I10J1€.

3adanue

1) IaTh onpeneneHre MArHUTOAKTUBHBIX CPEI,

2) nccnenoBaTh CBONCTBA MATHHTOAKTHBHON ILIA3MBI B BHICOKOYACTOTHOM IPUOITHKESHU,

3) HallTH TEH30p AMITEKTPUIECKOH IPOHUIAEMOCTH MATHHTOAKTHBHOMN Cpenbl, pe30HAHCHEIE
SIBJICHUS;



4) onpeNeNUTs TEH30P JIUANEKTPAYECKOH IPOHAIIAEMOCTH MAHATOAKTHRHOMN CpEeBI C YUETOM
HOTEPB.

Tema 19% DnexTpOMArHHTHBIE BOJIMBI B CBEPXIPOBOXHUKAX.

3adanue

1) sarmcars u 1ath GusnUecKoe 0OBICHEHNE YpaBHEHMIO JIOHIOHOR;

2) 03HAaKOMHTECS U 3aIIUCATH OCHOBHBIE COOTHOIICHMH, XapaKTEePHU3YIOUNE BHICOKOHACTOTHBIE
CBOMCTBA CBEPXIIPOBOAHHUKOB;

3) onmcatb MEXaHU3M CBEPXIPOBOIUMOCTH.

Tema 20*, PacnipocTpaHeHue HMITYJIbCOB B CPEAAX ¢ YACTOTHO# AHcnepcHeii.

3aoanue

1) 03HAKOMHTBCS ¢ OCHOBHBIME CBOMCTBAMHE JIEKTPOMATHHTHBIX VIMILYJIbCOB;

2) mokazath, KaK NPEJICTABISIETCS UMITYJIBC Yepe3 MapIHalbHBIE BOJHEL

3) mpoaHaNM3MpPOBATh PACIIPOCTPAHEHHE HMITYTHCOB B CPELE C JUCIIepCHeit;

4) HOJTy4IUTH HANIPSDKEHHOCT IIOJIS IS Y3KOIIOJIOCOTO CHTHANA U CIaboit JACIIEPCHT,
PacCUYHTATE IPYNIIOBYIO CKOPOCTS.

Tema 21. TIpeacTariienne MOJSPH3IALHHE ¢ HOMOLILI0 KOMILTEKCHBIX BEKTOPOB.

3aoanue

1) 3anmcars OCHOBHEIE ONPEIEIEH S H COOTHOLIEHNSL,

2) UpesCTaBUTE SIUTANITHYCCKH IOJIPA30BAHHYIO BOIHY B BHIE CYIICPIIO3UIINH TPEX
SITANTHYCCKH NOJIAPU30BAHHBIX BOJIH, PACIIPOCTPAHSIONMXCS BAOJIb KOOPIHHATHBIX OCEH:

3) npencraButh HOHFJ’pI/IBajI/IOHHHﬁ QJUTUIIC TEOMETPUYECKAM METOJIOM. ‘

Tema 22. YacTHYHO NOJAPHU3OBAHHBIE BOJIHLL

3adanue

1) u3yunrs obue cBeleHNUA U OnpeIeIeHus:; |

2) 3amucath NPeICTaBICHHE YACTUHHO HONSIPH3OBAHHBIX BOJIH B THHCHHOM Gasuce;

3) OOBSACHATE, KAKHE CILyYaH SBIAIOTCS TIPEACTBHBIME IS JaCTHIHO ONAPU30BAHHBIX BOJH;
4) HApHCOBATH NOJISIPU3ALUOHHYIO JUArPAMMY YaCTHYHO OJIIPU30BAHHOTO ONITHYECKOIO
CHrHana. ?

Tema 23. Bonnbl y rpaHufbl pasaena ABYX cpen. ?

3aoanue |
1) u3yunTh OTpaXeHHe U IPETOMIIEHHE ILIOCKHUX BOJIH HA TIIOCKOH TPaHHIIE pasfieNa, IOTyInTh
hopmynsr Dpenens; 3 | |
2) chopmympoBaTh rpaHUHHEIE ycIoBUs JIeoHTOBYYA; §

3) uccnenosars sBeHRe CKUH-3((EKTa Y IITOCKOM TPaHHALIEL IIPOBOJIHUKA;

4) 4T0 OO0 MPEACTABIISET DNEKTPOMATHATHBIH SKPaH, H3YIHTh €ro XapaKTePUCTHKH K
Ha3HAYCHHUE.

Tema 24. BonHOBAS TEOPHS H 3AKOHBI F€OMETPHYCCKOI OITHKH A/IST ONHCAHHST
3IEKTPOMATHHTHOTO T0JI3,

3aoanue

1) chopmMyMpoBaTh OCHOBHEIE HOIOKESHHS BOJIHOBO TEOPHUH ITIEKTPOMATHATHOTO MOJIA;
2) B uem cocrout npuHIun [otirenca — ®peners;

3) kaK GopMyITHpyeTCs OCHOBHOE YPABHCHUE M 3aKOHEI reOMETPUYECKOMN OITHKHY;

4) Kax OCYIIECTBIACTCS EPEXO OT BOTHOBOM TEOPUH TOJIS1 K 3aKOHAM I€OMETPHYECKOM
OIITHKH,

5) chopMynupOBaTH IPHHIMIIEI IPHOIHKEHHONO PEIEHMS A (GPaKIMOHHBIX 33434, |
Tema 25. MonoxpomaTH4eCKHe H HEMOHOXPOMATHYECKHE BOJIHDI.

3aoanue

) nath onpeneneHue MIOCKOH BOIHEL, KAKOBbI €6 OCHORHDIC XapaKTEePUCTHKH;

2) kak npeoGpasyercs 4acToTa M BOJIHOBOI BEKTOD P IEPEXOJIE€ B IPYTYIO CHCTEMY OTCUETA,
cpopmynuposars sddexr Jonmmepa;

3) NpHBECTH NPENCTABICHNIE PEAILHEIX HEMOHOXPOMATHUCCKUX BOJIH B BIJIE unTerpana Oypoe;
AaTh ONPEAC/ICHAE AHATMTHYECKOTO CHIHANIA B ONIPEJENUTh €0 OCHOBHBIE XAPAKTEPHUCTHKHL,




4) chopMynHpOBaTh MPEICTABICHAE HEMOHOXPOMAaTHYCCKOTO 1101 B BIJI€ CHHYCOHNAIbHOM
BOJIHBI C MCIIJICHHO MEHSIQIIEHCS aMIITUTYAOM.

7. VUEBHO-METOJAWYECKOE U HHOOPMAIIMOHHOE, OBECIIEYEHHUE
JUCITUILIAHEL (MOTYJISN)

a) OCHOBHAS JIUTEpaTypa:

1. Onruxa B KirO9eBBIX 331a4ax / Ilapmakos A.H. - Jlonronpynusnii:Matemiexr, 2016. - 256 c.:
ISBN 978-5-91559-212-3 - Pexum noctyma: http://znanium.com/catalog/product/553175

2. Qusuka. Bonosas ontuka. Kantopas npuposa usmydenns. DIeMEHTE aTOMHOR ¥ sepHOI
¢$usnkn: Yueb. moc. / C.M.Kysnenos, A.M.Jlunep - 3-e usn., nepepa6. u jgom. - M.: Byzos.
yae6.: HUIT MHOPA-M, 2015 - 212 c.: 60x90 1/16.(mm) ISBN 978-5-9558-0350-0,

3. Bapnansy, B. A, Ousuveckue 0CHOBBI ONTHKY [DIEKTPOHHELA pecype] : yueGHOE mocoGue /
B. A. BapmausH. — DJeKTpOH. TEKCTOBHIC [AHHLIE. — Hogrocubupcx : Cubupckuii
rOCYNapCTBEHHBIN YHUBEPCHUTET TeJIEKOMMYHUKaImi u uudopmaruxu, 2015, — 235 ¢, — 2227-
8397. — Pexum mocryma: http://www.iprbookshop.ru/40554.html.

4. Omruka: abopaTopHEIf IpakTHKyM: Y4eGHO-METOANYECKOe IMOCobue, - 2-¢ W3, crep. -
M.:®muara, 2017. - 224 ¢ ISBN  978-5-9765-3066-9 - Pexum JIOCTyIIa:
hitp://znanium.com/catalog/product/959401

0) JOIOMHUTEbHAS JTATEPATYPa:

1. @uznka. OCHOBEI 3/IEKTPOJUHAMHUKH, JJIEKTPOMATHATHEIE KONECOAHWsS W BONHLL YdeGHOe
noco6ue / C.1. Kysueros. - 4-e u3n., ucnp. u gom. - M.: Bysosckmii yueGuux: HUI] MHOPA-
M, 20135. - 231 ¢.: 60x90 1/16. (nepemner) ISBN 978-5-9558-0332-6,

2. Kone6anms, Boinuel, ontuka/CapuaaM.I1. - Hosocwu®.: HI'TY, 2015. - 116 c.: ISBN 978-5-
7782-2697-5

3. Hponos, N.E. BomHossie mnpoueccsl. OCHOBHBIE 3aKOHBI[ DNEeKTpoHHEIH pecype] / W.E.
VIponos.—7-e u3p. (a11.). — DnekTpoH. Texcrosbie Aam. (1 daitn pdf : 265 ¢.). — M. : BUHOM.
JIaboparopus snannit, 2015.—Cucrem. Tpe6osanus: Adobe Reader X1 ; skpan 10", - ISBN 978-
5-9963-2738-6.

B) IEPHOANYCCKUE H3IAHHSL:

1. Kpanropas anekrponuxa: http://www.quantum-electron.ru

2. Yenexu dusnyeckux Hayk: http://ufn.ru

3. Kypnan texuuueckoit usuku u [Tucema B JKTD: http://journals.ioffe.ru/pjtf
B) HHTEPHET-PECYPCEL

1. http://www.laser.ru

2. http://www.cislaser.com

3. https://www.comsol.ru/events/

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JAACHUAILIMHBI (MOY JIS)

Ilperrosapanyie  JWMCHMIUTUNEI  TIPEAYCMATPUBAET — NPHMEHEHHE  MyJIbTUMEIMHHBIX
MPE3CHTANMA N KOMIBIOTEPHBIX CHUMYJIALMHA, YTO OOECIeUMBACTCS IPOBESIACHUEM 3AHATHH B
000pYIOBAaHHEIX MYJIBTUMEIMIHBEIM 060Dy I0BaHHEM aymuropusax kadenper ®dullM. s
obecrieueHns MPOBENCHHS IPAKTHYECKAX PabOT HMEIOTCS KOMIIBIOTEPHBIE KIAacchl Kadeaphl
@ullM, a nna nposeeHus Tab0PaTOPHEIX paboT.

AyRuTOpUM I TIPOBENECHMS 3aHATUN OCHAIIEHEI COBPEMEHHBIMH IIEPCOHAIBHBIMU
KOMITBIOTEPaMH, 0OBCANHEHHBIME B JJOKAIEHYIO BBHIMHCIIUTEIILHYIO CETh U YKOMILIEKTOBAHHBIMH
HEOOXOIMMBIM CHCTEMHBIM H IIPHKJIAHBIM IPOTPaMMHBIM 06ecIiedeHIeM.
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