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1. IEJU OCBOEHUSA JUCUUATIINHBI
HemaMu ocBoeHHS IMCHHIUIEHGI (MOLY/s) OCHOBBI OIITHKH SBISIOTCS IOCTIE/I0BATENBHOE
PaCcCMOTPEHHUC ONTHYCCKUX SBJICHHH HA OCHOBE €IMHOTO SIIEKTPOJMHAMHYECKOTO IMONXOMA.
Aucrummmsaa «OCHOBEI ONTHKHY» MMEET CBOEH HEBbIo copMHUpOBaTE Y CTYIEHTOB TIOHHMaHHe
TCOPETUYECKUX M (U3MYECKHX OCHOB| COBPEMEHHOH OITHKH M IIPaKTUKY anMeHeHHa
MONY4EHHbIX 3HAHUU B (QyHIAMEHTANBHBIX M MIPHKIANHBIX MCCIIETOBAHUIX B O6IACTH JIaSGPHBIX
TEXHOJIOTHIH,
3agaun AHCHMILIMHBI: |
® M3y4CHHE OCHOBHBIX 3aKOHOB DPAaCNpPOCTPAHEHHS CBETa C TOYKH 3PEHHS KIaccuyecKo
BIIEKTPOMArHUTHOH BOJHOBOMH Teopuu Makcseiuta-Jloperua; |
® H3YYCHHE OCHOBHBIX B3aKOHOB B3aUMOJCHMCTBHA CBETa C BEMIECTBOM B JIHHeH}iOM
OpUOIIKEHHH Ha OCHOBE MOZieNH JIOpEHIa /s MaTepHabHBIX cpexn;
® OCBOCHHE MPHMCEHEHHS (YHIAMEHTATBHBIX (QM3HUECKUX 3aKOHOB ONTHYECKHX SBIICHHUMN TSt
OMUCAHAA MPUHIHAIIOB (YHKUMOHAPOBAHHS PA3IMYHBIX ONTHYECKHX TPHGOPOB U CHCTEM,
BKJIFOYAS JIA3EPHYIO TEXHUKY;
® PHOGPETEHHE HABBIKOB CAMOCTOSTENRHOTO PEIICHHS THITOBBIX 33144 BOJIHOBOM OMTHKYL.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO
Aucnurumea  «OCHOBBI  ONTHKMY» — OTHOCHTCS K Ga30BOM  9acTH OCHOBHOM
npoheccCHOHANTBHON 00pa30BaTENBHOM MPOrpaMMBL. ;

Usyyenne maHHON IUCUMIUIAHEL TPOXOXHUT B 4-5M ceMecTpax u 6asmpyercsa Ha 3HaHH;[x
MPHOOPETEHHEIX CTY/IEHTAMH B PaMKax 00IIe06pasoBaTebHbIX KypcoB Owusuka, MaTeMaTHKa
OcHoBBI KBaHTOBO#H (m3KKH, TeOpHs BEPOSTHOCTEN M MATEMATHIECKAS CTATHCTHKA.

3HaHHY ¥ TIPAKTHYECKHE HABLIKH, MOIYYSHHbIE M3 Kypca «OCHOBHI OIITHKWY,
UCIIONB3YIOTCA B AANbHCHINEM IPH M3YYEHHH CISAYIONHX NUCIMIIIAH «OCHOBBHI KBaHTOBOI/I
SIEKTPOHHUKMY, «KorepenTHas ontukay, «Henuneitnas ontukay, «BsauMoeiicTsre JIa3€PHOro
M3Iy4eHHs ¢ BemiecTBOMY», «IIpukiajmas omTHKay, «JlazepHas TexHmKay, «Ha,quO-
HCCe/IoBaTeNbCkas paboTa B CeMeCTpe», a Takke OyAyT NPHMEHEHBI IUIS HANHCAHHS
BBIITYCKHOU KBalU(PUKAIHOHHON paboTEL.

3. KOMIETEHIIAYU OBYYAIOIMETOCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS TUCUUATIIJIUHBI MOOYJIA) \ ‘
B pesynbrare ocBoeHus mucnumuael «OCHOBBI ONTHKAY obyyJarormuiics gomkeH OCBOI/ITB
CIICIYIOIINE KOMIICTEHIUH
OK-1: cnocoGHOCTBIO (hopMEpPOBATS MHPOBO33PEHYECKYIO TO3HIUIO HA OCHOBE (I)I/IJ'IOCO(I)CKI/IX
3HAHUM,
OIIK-4: criocoGHOCTEIO yUuTHIBATE COBPENMEHHBIE TCH/ICHIMH PA3BUTHS TEXHUKH U TEXHOJIOTHH
B CBOGH MPoecCHOHATBHON AeATENEHOCTH. 1
OIIK-6: cmocoGHOCTRIO coGHpaTh, 0OpabareiBaTh, AHANIM3HPOBATL W CHCTEMATH3UPOBATH
Hay4HO-TEXHUIECKYIO HH(DOPMAIHIO [0 TEMATHKE HCCIIEN0BAHMIS |
ITK-1: cmocoGHOCTEIO K aHAlIW3y [IOCTABICHHOM 3a/ayd HcclaenoBaHMi B 06nacm
IprOOPOCTpOEHNS. 1

IIK-3: cmocoGHOCTRIO K IpoBemeH IO H3MEPEHAH M HCCIIEIOBAHHSA PA3IMYHBIX OOBEKTOB IO
3aJ[aHHOW METOIMKE.

IIK-5: cnocoGHocThio K  amanmsy, PacuETy, NPOCKTMPOBAHHIO M KOHCTPYHPOBAHHIO B
COOTBETCTBUN C TEXHHYECKHM 3alaHHEM THIIOBBIX CHCTEM, npubOpoB, JeTaliell U y3710B Ha
CXCMOTEXHHYECKOM U 3JIEMEHTHOM yPOBHSIX

B pesynbrare ocBoeHHS aMCHMTITHHED CTYNCHT JOJDKCH IeMOHCTPHPOBATh OCBOCHUE
YKa3aHHBIX KOMICTEHIUH 10 AECKPUNTOPAM «3HAHHS, YMEHHS, BJIQJIEHUS», B COOTBGTCTBI/II/I‘ c
TCMATUICCKIME MOZY IAMM TUCLIWIUTHHEL, | IPUMEHATH IOJ[yYeHHbIE 3HAHAS B nocnez{yfomeM
00y4eHIH U IPODeCcCHOHANTEHOM e Te/IBHACTH:



3HaTh: - OCHOBBI (PUIOCO(DCKHX 3HAHMH IS (GOpMHPOBaHHS MHPOBO33PEHUECKOIM
NOo3ULHUI0 Ha uX ocHoBe (OK-1); CHOCOGH(:)CTBIO YUUTBIBATH COBPEMEHHEIE TEHICHIIAN paanijI
ONTUYECKOW TEXHUKH H TEXHOJOTHH B (CBOEH MPOGECCHOHATBHOM NesATeIBHOCTH (OTIK+4);
MeToapl cOopa, 0OpaboOTKH, aHAIH3a H CHCTEMATH3AIHH HAYYHO-TEXHUYECKYIO HH(YOPMALIHIO B
00IacTH ONTHYECKUX MCCIIeOBAHMIl; l\:f[eTO,I[BI AHAIM3a 3314 HCCIENOBAaHHA B O6macTH
OITHYECKOTO NPHOOPOCTPOEHHS (OHK-6Ih IIK-1, TIK-3); METONHKH MpOBENEHHS ONTHUECKHX
U3MEPEHHH ¥ HCCICHOBAHMN PA3THYHBIX OOBEKTOB IO 3aJaHHON METOMIHKE; TeXHHYECKHE
3aJJaHUA THITOBBIX ONTHYECKHX CHCTEM, ﬁpn6op03, ACTaNeH U Y3NOB Ha CXEMOTEXHHYECKOM H
3meMeHTHOM ypoBHsx (ITK-5). | ' |
YMeTb:  NpUMEHATH  OCHOBBI | OGHIOCODCKHX  3HAHHH IS dopmupoBanus
MHPOBO33PEHYECKON IMO3HUIMH HAa UX ‘0cHOBe B obmactu ontuku (OK-1); quTLIB?TL
COBDCMCHHBIC TCHICHLUUU DPAa3BUTHA ONTHYECKOM TEXHHKM W TeXHOJOTMH B  CROEil
Ipo(eCCHOHATBHON NEeATeNEHOCTH (OHK-E4); IPUMEHATH MeTob! cOopa, 06paboTky, aHaIu3a U
CHCTEMATH3AIUH HAYYHO-TEXHHYECKYIO Hlﬂ(bopMaumo B 00JAaCTH ONTHYECKHX HCCIIEOBAHMIA
(OIIK-6); aHanM3upoBaTh 3a/aYd HCCICAOBAHHN B OOTACTH ONTHIECKOIO npurbopocTpoeHus
(IIK-1); DpUMEHAT METOAMKH TIPOBENEHHS ONTHIECKHX H3MEPEHUI U  HUCCIeN0BaHMi
PasIMYHEIX OOBEKTOB IO 3aJaHHOM MeTohnKe (ITK-3); cocTaBisTh TeXHUYECKHE 3aMaHUsS IS
THIIOBBIX ONTHYECKHX CHCTEM, n‘pn6opi013, Jeraned W y3g0B Ha cxeMOTeXHquCKOMl u
anieMeHTHOM ypoBH:X (T1IK-5). 1
Burapers: npuémamu dunocodckux 3mammit mis (GopMEpOBaHKST MHPOBO33pEHUECKOM TIO3HITHH
Ha ux ocHoBe (OK-1); coBpemennpmMu SHaHUAMH O PA3sBHTHH ONTHYECKOW TEXHHKHM M TEXHOJIOTHIl B
CBOCH mpoQeccronanbHol gestensuoctd (OIIK-4); meromamu cbopa, 06paboTku, aHanH3za wu
CHCTCMATH3AIMH HayqHO~TCXHIYECKYIO MHPOpPMaUMo B 06/1acTH onTudeckux ueenenosaruii (OITK-
0); MeToIaMH aHaJM3a 33/29 W IPHEMAMH HCCIEI0BAHMI B OBIACTH OIITHIECKOrO IpUOOPOCTPOCHHA;
MCTOAMKAMU TIPOBCIICHHS ONITHYECKUX H3MEPEHMH 1 HCCIIEHOBAHUI PA3IIMUHBIX OGBEKTOB TI0 3a[dHHOI
meromuke (I1K-1, TTIK-3); anropurMamu cocTaBienus TeXHIUECKHX 3a[[aHuif 1 THIIOBBIX ONTHYECKUX
CHCTeM, TIpUOOPOB, eTanell u Y3708 Ha CXGI\'LOTGXHI/IT-ICCKOM ¥ 3JIeMeHTHOM ypoBHsIX (ITK-5). ‘
4. CTPYKTYPA U COI[]*iZP)KAHI/IE ANCOUAILIIAHBI (MOYJIS)
OOwas TpyA0eMKOCTh AUCIUTIIHHEL coctapister_12 3adeTHBIX equnun, 432 yacos. U3 mux B 4

|
i !
cemectpe 6 3a4eTHBIX exuHuI, 216 yaca, a B 5 cemecTpe 6 3aueTHBIX emuaun, 216 Jacos. i
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4 ceMecTp
1 VYpaBHeHus Makcgesna, '
BonHoBoe ypasHeHue. 4] 13 6 | 2 28 4/30%
2 OHeprus CBETOBBIX %
4- Petitnar-
noJieti, (DOTOMeTpI/IH. 4 > 4 ‘ 2 4 18 4/33% KOHTPOJIb Nol
3 Knaccugeckas — Teopus |
uslydeHns atomoB u | 4| 0-7 4012 |4 19 2/25%
MOJIEKYL.
6 Hutepdepennys  cperta. 10-11 8 Pelitunr-
WHTeppepomeTpsr. i 6 |3 21 SiEiG KOHTpOIB No2
7 Hudpakims ceera. 4]12-18 8 6 5 2 8/36% Petitunr-
KOHTpoJib Ne3
Hroro 3a 4 cemectp: 4| 1-18 36 18 |18 108 32/36% Ox3ameH (36)




5 cemecTp

8 Beenenne B ®ypoe-
OIITHKY. Teopus
(opMupoBaHus 50 1-2 4 4 13 3/37,5%
OITHYECKOTO
H300paykeHHs.

9 Bsanmopgeiictre cBeTa ¢
BETIECTBOM.
J¥crepcHOHHbIE 5/ 3-6 8 8 16 4/25%
COOTHOLICHHS,
CrieKTpaUTbHBIi aHAJIN3

10 | Ilpoxoxaenne  cBeTOM ;
|

TPaHHILBl pas3fesa cpem.
Dopmybl Dpeners.

|
Petitunr-
Crostane Bomns, | 5| 7-8 4 4 14 3/37,5% o
Dddexr TIOJTHOTO KOHTpOJTH Nel
BHYTPEHHETO !
OTPAKEHHSL.
11 OcHOBEI 5 9 9 5 g e

METAIITOONTHIKH.

12 | OnTuka aHM3OTPONHEIX )
cpen. mauncoun s |10-12 6 6 16 4/333% PedTiur-

TioKazareJis KOHTPOJIb No2
NPETOMIICHHSI,

13 | Bpamenne  mmockocTH
NOJIAPU3ATIHHL
EcrecTBenHas 53151 6| 6 16 4/33,3%
ONTHYECKAs aKTHBHOCTb.
Shoext Dapanes.

14 | Paccesune CBETA.
Vipyroe W Heympyroe
paccesHue cBeTa:
s¢pdexr Tuagans,
Peneeckoe pacceaHue, 5 |16-18 6 6 16 4/33 3% PeI/ITI/IH;I-
KOMOHWHAI[HOHHOE KOHTpoJIH Ne3
paccesHHe cBeTa W
paccesiHue
Manpensimrama-
Bpunniwosna.
WToro 3a 5 cemectp: 36 || 36 | - 99 23/32% Ox3ameH (45)
Bceero 9 k3ameH(36),

1] )
72 | 54 (18 207 55/34% Ok3amen(45)

Coaepm:a HHE pa3ae/ioB JUCHMIIJIHHLI

TGMH, pa3aeianl JUCIUATTIIHHBI

4 cemectp

Pasnen 1. Ypasuenust MakcBeana. Boaaosoe YpaBHeHHe.

Jlexnus 1. Ypasaenns Maxkcpemna. BonHoBoe ypaBHenue.

Jlexnus 2. CtpykTypa cBETOBOI BOJIHEI B BAKyyMe.

Jlekuus 3. [Tapamerpsr CTokca. Coepa Hyahi{ape.

Pasnienn 2. DHeprus cBeToBLIX Mo, DoTomerpus

Jlexumus 4. DHeprus U MHTEHCHBHOCTD CBETOBLIX IOJIECH.

Jlexims 5. Bexrop Ymopa-Iloiiatunra, |

Jlexrust 6. CBeTOBBIE BETHUMHEL doTomeTpus.

Pasnen 3. Kinaceneckas Teopust iiryyenns atomos 1 MOJIEKYIL

Jlexuwst 7. Knaccryeckas Teopust naryserns Jloperrm,

Jlexumst 8. CrarucTHYecK e 3aK0Hb] YCPEIHEH !, MeXaHn3Mb! YIIHPeHNS! ClIeKTPaTbHBIX JIHHIL,

Jlexiua 9. AToM B 110JIe CBETOBOM BOJHBL PE30HAHCHOE ToriomeHKe ceera. 3akon byrepa.




TeMbl, pa3mensl JUCHUITIIMHEL
|

Pasen 4. Unrepdepenmst cera. I/Inrep(beﬁOMerpr

Jlexuus 10. Vintepdepentms creta. Y crnoBre BOHUKHOBEHIS HHTEphEPESHITHIL.

Jlexiys 11. TTorsTHE BpEMEHHOM H IIPOCTPAHCTBEHHOM KOTEPEHTHOCTH.

Jlexnus 12. CriocoGbl mostydenus uHTephepernnn. Marepdepomerpsr Maiikemscona i FOmra.

Jlexuus 13. MHoromyteBast MHTepgepeHIL. Wrrepdepomerp dabpu —Ilepo.
Paspen S. Tudpaxuus ceera. |

Jlexuus 14. Mudpakuus ceeta. Iprumumn Ffoﬁreﬂca-d)peﬂem. 3onbl ®peHend. Murerpan
Kupxroda.

Jlexuns 15. Qudpakmus @perens n ,ZII/I(I)pé—.'lKL[I/I}I Dpaynsrodepa.

Jlexums 16. Tudpakimonnas pemsTka u eé OCHOBHBIE [IapaMeTPHL.

Jlexuus 17. Mudpakuus Bynsda-Bperra. CreKTpaibHBI aHaTH3,

Jlexuus 18. 3akmrounTenbHas TeKmus.

S cemecTp

Pasgen 6. Beegenue B ®yprbe-ontuky. Teopust popMuposanus onruaeckoro H300paKeHus.

Jlexuus 1. Beenenue B @yphe-oHTUKY.

Jlexuus 2. Teopust pOpMHPOBAHHS OITHIECKOTO uzobpaxenus AGGe.

|
Jlekius 3. Paspemraromas cuna OnTHYCCKUX Mpubopos. 'onorpadus.

a |
Paspen 7. BsammopeiictBme cBera | ¢ BemecTBOM. Hdncnepcronnsie  cooTHOIeHHsI.
CrexkTpajabupiii anaaus

Jlexuust 4. VpaBHeHums MakcBenia B cp;-cz[e. ATOM B HOJIE CBETOBOH BOJIHEL. Monexynspurie
 CHEKTPBL. 1

Jlexnus 5. KommekcHas auanekTpHyecKas IpOHUIAeMOCTb 1 HOKa3aTenn IPETOMIIEHUS CPeB.
Jlekunst 6. JlucmepcHoHHBIE CooTHOWIEHHA. DasoBast M TIPyNHOBas CKOPOCTH CBETA.
CrieKTpasibHBIN aHATH3

Pasgen 8. Ipoxoxkaenne cBerom TpaHuibI pasgena cped. ®opmy.isi ®penensn. Crosune
BOJIHBL. I (EKT 1MOJTHOT0 BHYTPEHHEr0 OTPAKEHHSI. )
Jlexnus 7. TIpoxoyk/IeHue rpaHmIE! pasaena cpelt. ['paHuUHEBIe YCIOBHS B ypaBHEHHSIX MakcBea.

Jlexuus 8. BEIBOX 3aKOHOB IIpesIoMIIEHHS. Dopmyinst Ppenens.

Jlexums 9. HopmanbHoe mamenue Ha l“pf:iHI/ILIy pasfiena u CTOosuMe BOJHBEL O(PheKT momHoro
BHYTPEHHETO OTPasKEHM.
Pasnen 9. OcHoBBI MeTaL00NITHKH. IloBepXHOCTHBIE BOJIHBI.

 Jlekmms 10. OcHoBEI MeTaLTOONTHKHY. ITOBEpHOCTHEIE BOJIHEI B NPOBOJSIIMX Cpeaax

Pazpen 10. Onruka anu30TpONHBIX cpen, DJUTHIICOM]] TIOKA3ATEIA PETOMIIEHHSL,

Jlexunsg 11. OnTHKa aHH30TPOIHBIX cpel. DIIHICOnT OKA3aTelIs MPEIOMIICHHYS,

Jlexmus 12. Tloctpoenue Iioiirenca u ABYIy4e-TIpeIOM/ICHHE HA TpPaHHUILE C AHHU30TPOITHOI]
] |

| CpeIoi.

_Paspen 11. Bpamenue miiockocta noasipnzamun, Ecrecrsennas ONTHYECKASI AKTHBHOCTb.

Jlexius 13. Bpamenwe miockoctn nosapu3anyu. EcrecTBeHHAs onTHYeCKas aKTHBHOCTS.

Jlekuus 14. OnTuYecKky aKTHBHEIE BEIECTRA. OS¢ dextst Keppa u Papaes.

Pasgen 12. Paccesinue cBera. Peneesckoe paccesinme. Kom6unanmonnoe paccesiHie CBETA H
_paccesinne Mangeasmrama-Bpnimosna,

Jlexnus 15. PaccesHue caera. Ynpyroe 1 HEyIpyroe paccesiHue cBera.
Jlekuus 16. Dddexr Tunmans, Peneencioe paccesiHue,

Jlexuus 17. Kombunanmonnoe paccednue cpeta. Paccesnne Mangensmrama-Bpumiosna.

 Jlekums 18.3axmounTenbras nexims

JABOPATOPHBIE 3AHSITUS
(4 cemecTp)




1. Hurepdepomerp Maiikenscona. Onruueckas cxema. IOctupoBka onrtuueckoii
CXeMbl. PasiuuHble HacTpoliki HHTephepomeTpa, HAcTPONKa Ha IOJIOCH KOHEYHOM
IIHPUHBL

2. Moguduxamus Tsaiivana — I puHa wmHTEpdepomerpa Malikenbcona s
IPOBEPKH Ka4YeCTBA IIOBEPXHOCTH ONTHYECKHAX AETANIEH.

3. IIpon3BOACTBEHHBIH KOHTPOIIb ONITHYECKHX IOBEPXHOCTEH IPOOHBIM CTEKIIOM!

4. VsmepeHme mokasarens IpeloOMIIEHHS IIPO3pa4yHOro Marephana (CTeKna) c
MOMOIIBIO MEKPOCKOIIA.

5. Hudpaxuusg Gpayrrodepa Ha pasIHyuHbIX THIAX 9KpaHOB.

6. Usyuenme nudpakumoHHOM peréTk.

IIPAKTHYECKHE 3AHATUS
(4 cemectp) _
1. OcHobl ®ypre omruku. [IpeoGpasopanue ®ypre. [NpakTuueckne BBYHCICHHUS
uHTerpaioB ®ypre, HEOGX0AUMBIE| B AaNBHEHIIEM H3II0KEHIH,
2. Koppensuuonnas ¢pyukuus, Teopema Bunepa-Xunuuna.
(5 cemectp)
1. Pacuér mapameTpoB mHTepdepeHLHOHROMN KapTAHBI JUIA PA3TAYHBIX HACTPOEK

UHTEpepomMeTpa Malikenpcona u uaTepdepomerpa FOHTa. 1

2. 3ama4d, CBA3aHHBIE C MHOTOJYYEBOI uRTephepeHmelt 1 uHTepPepoMeTpoM

®abpu-Ilepo. i

3. Brmumcnenue nuQpaKHOHHBIX VHTCTPANOB JUIi HEKOTOPbIX OCHOBHBIX THIIOB
3KpaHOB (ILEeNb, KPyTias aneprypa). ;

4. IlpemoMieHne Ha TpaHHIE pasznena mpospauHbIX cpen. MccenemoBanme (bOpM}’JI
uia cronb! Ctonerona. ;

5. BemonHeHwe mocTpoenus | [oiirenca A pasNMYHBEIX 3a/lad, CBA3AHHBIX| C
SNEMEHTaMH MOJIIPU3ALMOHEON O THKH. ‘

6. AHanM3 cOCTOSHMS HOJISIPUBALINA CBETOBOT'O nyuka. [Tongpusaropsr u hazoskre
KOMIIEHCATOPEL.

S. OBPA3OBATEJIbHBIE TEXHOJIOTUU

IIpoBenenne JeKNMOHHBIX 3amsTHil OGecHeueHo CIHELMATU3UPOBAHHBIME Ay IUTOPUAMH,
000py/I0BAHHBIME KOMITBIOTEpPAMH K SICKTPOHHBIMU ITPOCKTOPAMH, YTO MO3BOJIIET COPOBOXKAAT
UTCHHE JIEKIHH AeMOHCTPaIeH KOMIILIOTEPHEIX CIANIOB.

B pamkax neknuoHHoro Kypca HCMONB3YIOTCS TaKXKe CIEIYIOIINE TEXHOMOTHH:

Komneiorepubie camymsumm JIA3ePHO-HHIYIIHPOBAHEbIX IIPOLECCOB, JICKAIMUX B OCHOBE
JTA3€pHBIX IEPCIEKTUBHBIX TEXHOIOI M.

[pumenenne MynsTHMeIA TEXHONOT T (TIpoBenieHNE JIEKIMOHHBIX 3aHATHH ¢ IIPUMEHEHHEM
KOMIbIOTCPHBIX NPE3EHTAUUN 1 NEMOHCTPALIHOHHBIX POIHKOB ¢ OMOTIBIO npoekropa umu IBM);

Texunomorus npo6iemuoro o6yuenus, (case-study).

Ilpp  paccmorpenmm  Bompocos IPAaKTHYCCKOTO  NPUMEHEHMS,  PAacCMOTPEHHOTO
TEOPETUYCCKOro MaTephaja, HCIONB3YET¢sl IHAIOI CO CTyNCHTaMH Ha MpeIMET BOSMO)Ii(HBIX
CIIOCOOOB pellIeHHs OCTABIEHHOM 3a1a4H.

Berpeun ¢ yueHbmMu u CICIMAIMCTaMK, paGOTAIOMAMH B HalpaBICHUH pa3BUTHSI H
HCTIOIb30BAHKSA NCPCTICKTUBHBIX JIA3¢ PHAIX TeXHOIOTHIA.

6. OLEHOYHBIE CPEJICTBA JIJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
HPOMEKYTOYHOU ATTECTAIIMM 1O UTOTAM OCBOEHHA |
AACIUIIINHBI U YYEBHO-METOAWYECKOE OBECHEYEHHE
CAMOCTOSITEJIBHON PABOTBI CTYAEHTOB

@) 60MPOCHL pelimunz-Konmponn:
B 4 cemecTpe:



PeiiTHHr-KOHTP OB 1

1.3anummTe ypaBHeHHe 11 MIOCKOM MOHOXPOMATHYECKOM BOJIHBI, PACIIPOCTPAHSIOIIEH S
B HAIIPaBNEHHUH OPTa 7 . 1

2.3anummTe ypaBHeHHE IS IJIOCKOH THHEHHO — NOJIIPU30BAHHON MOHOXpPOMAaTHUECKOH
BOJIHBL, paclIpOCTPAHAFOIICHCS B HATIPABIEHHH OCH 2z (OJHOMEPHEIH ClIydaii).

3. 3anmuImMTe ypaBHEHHE M IJIOCKOL MOHOXPOMAaTHYECKOH BOJHBI, HOJIIPH30BAHHOI 110
KpYyT'y ¥ pacmpoCTPaHAIOMICHCS B HAPABJICHAN OCK z (OAHOMEPHBIH Cltydaii). |

4. Kakolf mapamerp 3JIEKTPOMAHHTHOTO ITONS MOCTyNEeH Ajis BKCHepI/IMeHTaJ'IBH(j)FO
OIIPENENCHUS B ClTyYae ONTUYECKOTO AHANa30Ha JAIHH BOJIH? !

5. KakoBo ycioBre KBa3HMOHOXPOMATHYHOCTH B Y9aCTOTHOM OGNACTH M KAK €ro MO)I:'(HO

TPaKTOBATh BO BPEMEHHOI 001acTu? |

— - I

6. W300pasute NpOCTPAHCTBEHHOE | pacHpeelIeHue BeKTOpoB £ u H B 1uHelHO —
HOJIIPHU30BAHHOM BOJIHE, PACIIPOCTPAHIOLICHCS BIOJE OCH 2 . |

7. ChopmymupyiiTe PHHIMIT CYNEPIO3UIMH IS STEKTPOMATHHTHBIX BOTH ONTHYECKOTO
Jana3oHa.

8. OneKTpoMarHuTHas BOJNHA B BaKyyMe SBIISETCS nonepeuynoit. Kax Ber ato HOHI/IMaeTe?

9. Uto Takoe KpHBas BUAHOCTH YelI0BEYECKOro riaza? :

10. Tlpu BBINONHEHHH KaKUX YCTOBUH BOTHOBOM (GPOHT JIa3epHOro rayccoBa Imyuka MO)Ij(eT
CYUTATBCA INIOCKUM? OTBET IOSICHUTE., :

11. I1pn BEIIONHEHNA KAKHX YCITOBHH BOTHOBOM (POHT JIa3ePHOTO rayccoBa My4Ka MO)Ij(@T
cunTaThes chepudeckuM? OTBET IOACHUTE. ;

PeiiTHHr-KOHTPOJIL 2 |

12. Wsobpasute Ha cepe Ilyamxape TOYKY, COOTBETCTBYIOLIYIO NOJISIPH3OBAHHOHN 10

. a i
JICBOMY OJUIMIICY BOJIHE C OTHOLIEHHEM OPTOrOHAIBHBIX aMIUIUTY 11 % =3 ® caBurom as
2 i

MeXAy HUMA S = 7/ 6. Ilpunsts S, =1. :

13. H3o6pasure Ha cepe Ilyankape TOuUKy, COOTBETCTBYIOMIYIO [IOJIAPU30BAHHON ho
TIPaBOMY 3JLTUICY BOJHE ¢ OTHOLICHHEM OPTOTOHATBHBIX AMIIIHTY a,/a, =2 u casurom ¢az

MexIy HUMH & = 7 /4. [Ipunsare Sy =1.
14. Hsobpasure Ha cohepe Ilyankape TOUKy, COOTBETCTBYIOIIyIO IHHEHHO —

HOJIIPU30BAHHOM BOJIHE €IMHHYHON HHTEHCHBHOCTU (S, =1), BekTOp E KOTOPOH HAKIOHEH

nox yriaom 135° x ocu aGenuce.
15. Berucnure napamerpsr CTokca sl IIOCKOM BOJIHEI, IOJIAPU3OBAHHOM 10 MpaBoMy
kpyry. llpunars S, =1. \

16. Beraucmure mapametpsr CTokca I MIOCKOM BOJIHBI, TIOJISIPH30BAHHON MO JIEBONY
kpyry. Ilpunsate S, =1. |

17. Ceetumoctsro K[am/m*] HazoBeM TONHEL CBETOBOH IIOTOK, MOCBITAEMBIH enHHHuéﬁ
CBETALICHCS IOBEPXHOCTH B OJHY CTOPOHY, T.€ B TeNleCHBIH yroa Q=27 . Hajitu BBIp&)KeH{LIe
st K, ecnM HCTOYHHUK ITOMYHHAETCS 3aKkoHy Jlambepra M mMeeT SApKOCThH B =B u He
3aBUCAILYIO OT yIjia HaOIIOACHHUS. ‘

18. Berunciure napamerpsr Ctokca ajist IIOCKOI BOJIHBIL, JINHEHHO - IOJSPH30BAHHOIT oz
YTIOM 77 /3 K TOpU3OHTaIBHOI ocH. IIpHusTH S, =1.

19. UsoOpasute Ha cdepe ITyamxape TOUKY, COOTBETCTBYIOUIYIO HOJIIPH3OBAHHOH ITO
TIpaBOMy SIUTHICY BOJHE C OTHOIIEHHEM Mol M GoJbIuoii ocell b/a=1/2 u YITIOM MEXIY
OOJBIION OCHIO AIITHIICA H OCHIO abcnuce, papHbM 7 /4 . TIpuHsTH S, =1.

20. Uzobpasure Ha chepe Hyankape Touky, COOTBETCTBYIOLIYIO IONAPH30BAHHOH IO
JICBOMY SILTUIICY BOJHE C OTHOINEHHEM MANOH U Goibmioi oceil b/a=1/2 n YIIIOM MEXAy
GOJIBIION OCBHIO IUIICA H OCHIO abcuwcce, pasHBIM 7 /3. [Ipunars S, =1

.



21. W3obpasute Ha chepe IIyankape Touky, COOTBETCTBYIOIIYIO IOJIAPH30BAHHOU 110

1 . ) 'y | )

JICBOMY SJUTHIICY BOJIHE ¢ OTHOIUEHHEM Masoi u GobIIol oceif 1/3 u YTIIOM MEXAY OOJBIIOMI
OCBIO 3ILIAIICA H OCBIO abcuuce, paBHEIM 77/ 6 . IIpuusith S, =1.

22. B meHTpe mapa HaXOAWTCS TOYEYHBIH HCTOYHHK CBETa, MMEIOIMA CHIly cBeTa |
kanoena. Haiinure ocBemeHHOCTS TIOBEPXHOCTH (B [1K]), ecin panuyc mapa paBeH 0.5 M. |
PefiTHHr-KoHTpOID 3
1. U300pasute knaccuueckyio aTOMHYI0 MoJens TOMCOHa M 3alHIINTE YpaBHEHHE KoneOanuit
ONITHYECKOI'O 3IEKTPOHA. |
2. Chopmynupyiite ycnopus U3JIy4CSHHSA JBUOKYLITHMCS 3apsIOM. ‘
3. Kak GbicTpo m3MeHsercs B IPOCTPAHCTBE NEPEMEHHOE 3NEKTPHYECKOE IOJIe, H3/Ty4aeMoe
ARIIONIEM, ITO CPABHEHHUIO C IIOCTOSHHBIM T10JIEM 3apSI0B, €T0 COCTABISIONHK? }
4. Mznyyaer nu qunons B HampasieHum, NIEPOECHINKYIIPHOM HaIIpaBIeHUIO KoneOanuii? OTeer
o6ocHyiiTe. ‘
5. Wsnywaer nu gunoms B Hanpasienum, KOJUIMHEApHOM HAIpaBJIEHHIO KOJICOAHMIH? Otpet
00oCHYylTE. |
6. Ilpu BBIIONHEHWH KaKUX YCIOBHiA CTIPABEIMBBI  CHCAYIONIAE BRIPAKCHHAS IS nojei,

T~ - i ry 1 - 4
U3NYyIaEMBIX JUMOIEM F = %[ﬁ, %, p(t=r/o)], H = ~——[n, p(t—r/c)]?
c’r cr

- E l
7. IokaxwTe, 4TO BeKTOpa n(OpT B HaNpaBIeHAH Habmonenus), E (aneKTpudeckoe oone) u
| |

H (MarHATHOE TOJIE) IS KNACCHYECKOI0 OCMIIATOPA COCTABISIOT IIPaBYyIO TPOHKY.
8. SIBngerca U aTOMHBIH JMUIIOJb  BBICOKOTOGPOTHOM/ HH3KOZOOPOTHOH CHCTEMOM? Ortser
obocHyiiTe. |
9. UeMy paBHO cpennee 110 ICKTPHIECKOMY MOJIO JUIS aHCAMOIIS He3aBUCUMBIX OCIUIIIATOPOB?
KakoBa cpenusis MHTeHCHBHOCTB IS TOTO e aHcaMOura?
10. Kaxue dusmueckne MexaHmsMbI IPABOMAT K YIIHPEHHIO CTICKTPAIBHBIX JIMHMH?

B 5 cemectpe:

PeliTunr-xonrpos 1
11. 3anumure BEIpakeHue st eCTECTBEHHO - YUIUPEHHOH JIHHUH, ‘
12. Yem ompenensiercs cmextpanbHas [IMpHHa Ha IIOJOBHHE BBICOTHI I €CTECTBEHHO| —
YIDHPEHHOH THHUN? ‘
13. CpaBruTe 10 MOpPAAKY BeTUUHHBL CCTECTBCHHYIO M NOIVICPOBCKYIO LIUPHHBI JTHHUI L[jm
OZTHOT'O M TOTO e aToMa. i
14. BosmoxHO 11 5KcHepHMERTaBHO HaOIIOATh €CTECTBEHHO — YIIMPEHHEIH KOHTYD JINHHA?)
15. Kaxosa Qusuueckas mpapona cTonkHoBHTeLHOTO YIIUPEHUs? ‘
16. Kakoit Bun nmeer xpusas PE30HAHCHOI'O IOTJIOIEHHUS?
17. Chopmymapyiite ocHOBHOE OTIYHE OMHOPOIHOIO YINHPEHHUS OT HEOAHOPOIHOTO,
18. [TokaxxnTe, 4T0 OPTOrOHANEHO — HOJIAPHU3OBAHHEIE CBETOBBIC BOJIHEI HE HHTEPEPHPYIOT.
19. KakoBs! ycioBus ocymiecTsenus CTAlHOHAPHON HHTEP(EPEHLMORHOM Kap TUHEI?
20. B unTepdepomerpe Maitkenbcona B CHITY TEXHOJIOTHYECKUX TIOTPEINHOCTER He yHANoCh
H3TOTOBUTh CBETOJCIHTENr ¢ R=T = 1/2. Peamsmo R=0.59. Kakx wusmenurca BI/jI,D,’

MHTEPOEPEHIIMOHHON KAPTHHKY MO CPABHEHUIO C UICATBHBIM TEOPETHUCCKUM CIIydaem? |

21. Yro o3Havaer ¢ppasa: «MHTepdepomeTp HacTpoeH Ha GeckoHEUHO IIHPOKYIO MOJIOCY OJIOCH
KOHECYHOH LIUPHUHBI?».

PeiiTuHr-konTpom, 2
1. Ha Tomkyro mmenxy (n =1,33) namaer mapautennHBIH ny4oKk Oemoro caera. Yron

naneHus @ =52°. TIpu xakoi ToNIMHE IUICHKH 3CpKalbHO OTPaXeHHBIH cBeT Gyner HauGosee
CHIIbHO OKpaIlleH B 3KeIThIA uBeT (A = 0,60.micm )?

2. HaiiTn MuHUMaIBHYIO TOJIIMHY TIIEHKH C IIOKa3aTelleM IPEeIOMIICHAS 7 =133, nph
KOTOPOH CBET ¢ IIMHOIH BOJIHEI A =0,64MKm HCHBITHIBAST MAKCHMATBEHOE OTpa’KeHHUe, a CBET 10
ANMAHOW BONHEI A, = 0,40mxm He OTPaXACTCs COBceM. YTOJI IMajeHus cBeTa paBen 30°,



3. JUns yMeHBINEHHA IOTEPh CBETA M3-3a OTPAXEHHA OT MIOBEPXHOCTH CTEKJA CTEKIIO
|

TIOKPBIBAIOT TOHKHM CIIOEM BELIECTBA | C IOKA3aTeleM IMpeIoMiIeHds n' ~+n, rme n -
TioKasare/b NpeIoMICHUA CTekna. B oToM ciydae aMmmTynsl cBeToBBIX KonebaHwui,
OTPOKEHHBIX OT OOCHX MOBEPXHOCTEH TAKOro clos, GyIyT OAUHAKOBBIMIL. [Tpn xaxo#t TommpuHe
9TOTO €104 OTpaxaTeNbHas coCOOHOCTh CTeKNIa B HAIPABICHUM HOpMaiu GymeT pasHa HYJIIO
JUI CBETA ¢ JIHHOM BOJIHEI A ?

4. Ceer ¢ mmuHOM Bonubl A = 0,55Mkm manaer HOPMaNbHO HAa MOBEPXHOCTH CTeKnﬂHHbro
KmuHa. B oTpaxenHOM cBeTe HAGMIOAAIOT cHCTEMY HHTEPHEPEHIHOHHBIX TIOJIOC, MPHUEM
PACCTOAHNE MEKIY COCCNHUMH TEMHBIMM monocamu Ax = 0,21mm. Oupenennts yroi Me>If<L[y

TPaHsAMH KJIMHA.

5. Ecnu B cxeme mHTepdepomerpa Maiikembcona 3€pKajlo, PaCIONOXKECHHOE B MPaBOM
TLICHC, ABMKCTCS TakKe BIPaBO, TO HHTEPHEPEHIHOHHBIE IOIOCH! B TIONE 3PEHHS CMEILA0TCs
BIIPABO HITH BIEBO (HEHYXKHOE 3a49epKHYTH). [Todemy?

6. Unreppepomerp Malikenbcona ocBemaercs cdepudeckoii MOHOXpOMaTI/I‘-IeCI;(OI‘/'I
BoiHOW. M300pasure (kauecTBeHHO) BH HHTEPYEPEHIMOHHON KapTHHEL, HaGII0maeMoil |Ha
BBIXOJle HHTEepdepomMeTpa. 1

7. OneHHTe MAaKCHMANbHOE PACCTOSHHE, HA KOTOPOE MOYKHO nepeMemmarh 3epKanQ B
METPOJIOTHYECKOM HHTephepomMeTpe MalikenbcoHa, eclli OH OCBelaeTes CTIENHATH3UPOBAHHBIM
He - Ne nazepom (A =632.8um) manyuaromum ase IPOJONBHEIX MOJBI — IIHPUHA cneKI;'pa
usnydeHus ov =100 MI'. i

8. IlokaxuTe, uto miomamm 308 Ppemeris (mo xpaiineit mepe mma 0-oif, l-oﬁ,...m;hﬁ)
IPAKTHICCKA PABHEL YKasaHWe: IUIOWAAb CHEPUYECKOrO CerMeHTa JaeTCs dopmynoit
S=2mh;rae r - paguyc cdepsl A - BHICOTA CErMEHTA.

9. Ha pucynke mokasaHa cxema pedpakTomeTpa — npubopa IS UIMEPEHHs MOKA3aTeNIs
TIPEJIOMICHHS IPO3PAYHBIX CPel. 3AeCh S| - Y3Kas IIEe/b, OCBEIIAeMasi CBETOM C JJTHHOU Bonhm
A=0,589mkm, 1 U 2 — KIOBeTHI AIHHOK [ =10,0cm . Ipotina muadpparmy I ¢ IBYMsI Luemu\%m,
CBET UHTepQEpHpPyeT Ha 3KpaHe 0. B| Hawane B 00enx KroBeTaxX HAXONUTCA Boz/:[yxi c
Tiokasareiem mpenominenus 7 =1,000277 Ilocne 3amensl Bo3myxa B TpyOke 1 aMMHaKom
KapTMH4 CMECTHNAach BBEPX II0 9KpaHy Ha N =17 momoc. Omnpemenuts HOKasaTdJIL
MPEJOMIICHUS aMMHAKA. ;

10. B unrepdepomerpe Maiikenscona TIpH MOCTYNATETEHOM JBH)KEHHU OIHOTO 3 3epKa
BHIHOCTE MHTEPGEPEHUMOHHON KAapTHHBI HPH €ro OCBEIICHHH JKEJITHIM IyOneToM HaTpus
(4 =58904,4,=58964) mnepuomuuecku yMmenbmanack 10 (. OOBICHUTH cpmnqecmj&o
npuponty sddexra u HalWTH IepeMeleHHe 3epkana MEXIY ABYMs TOCIE/OBATEIbHBIMH
HCYC3HOBCHUAMH HHTEP(EPEHIIMOHHON KAPTHHEL

11. Jina wmarepdepomerpa ®abpu — Ilepo ¢ 6asofi d=2,5cm ompenenurs: %a)
MaKCHUMAJIbHEIN TIOPSAOK UHTEPEPEHIUH [Tl CBETA ¢ ITMHOM BOTHBI A = 0.5 1K ; 6) o6IacTh

CBOOOIHOM JIUCIIepCHH TS TOH e [THHbL BOITHEL |
12. Unrepdepomerp ®abpu — Ilepo oceemaeres rayccosmm myukom He — Ne nasepa,
NpHYEM caM HHTep(EepOMeTp HAXOMHUTCS| B HAIbHEH 30HE myuyka. Bynmer mm HaGmomatses
XapaKkTepHas HHTePPEPEHIIOHHAS KAPTHHA B BHAE Kostel? OTBeT obocHyiite.
PelTHHr-KORTPOIN 3
13. Ha nmdpaxnmonnyro PCIICTKY IajaeT HOPMAIBHO BOJHA C JIJIMHOM BOJIHBL

A =0.65um. TIpu stoM yrom madpakuun Bo BTOPOM TIOpANKE ¢, =45°. Onpenenuts yron

AuGpakuyy @, B TpeTheM TIOPAAKE 1Sl AJTHHBI BOJIHBL A, = 0.5 um .

14. TIpn HOpMANBHOM TAJCHHM CBETA HA AUQPaKIHOBHYIO PeleTKy 0Ka3aloch, YTo H(}),Z[
YITIOM @ = 35° TU(ParupyoT BOJIHEL ¢ Ay =0.63um u A, =0.42um, npudem JUIst BTOPOH BOJHBI
MaKCHMaIbHBIH TIOPSIIOK B CIeKTpe m =5 . Onpeaenuts TIEPHOJ| PEIIETKH.



|
15. Onpenenuts ANHHY BOJHBI 4 MOHOXPOMATHYECKOTO CBETa, HOpMAJIEHO NAJAIOIIETO Ha
PCIIETKY ¢ mepuomoM d =2.2um, ecnu yron Ap MEXIY HANpPABNICHUAMA HA MaKCHMYyMbI
I

[IEPBOTO ¥ BTOPOTO MOPSANKOB COCTABISAET 15°. i
M | | o
16. Cer ¢ nnumoit BonEsr 4 =0 53 #m HOPMAJIBHO IaJaeT Ha PElIeTKy, MEePHOL KOTOpO¥
| |
d =1.5um. Onpenenuts yron () C HOPMATIBIO K peIleTKe, Mo/ KOTOPBIM 00pasyercs MaKCuMyM
HanbONBIIEro mopsaKa. }
| !

17. Cser ¢ mmHol BoMHEI | = 0.53um mox yriom $=60° mamaer Ha PELICTKY, mepros
KOTopo# d =1.5um. Onpenenuts yron (% C HOPMAJIBIO K pemreTke, Mo KOTOPBIM 06pa3y§’rca
MaKCUMyM HauOOJIBIIEro mopsKa. ‘

18. B ¢okaneHo#t mmockocTu cnextporpada Gbul moryden CIICKTp JKeNTOro nyGiera
HAaTpud € WCMONB30BAHMEM JBYX PasiIMYHBIX pemerox (cM. pucynok). Kak cooTHocsTcs
T1apaMeTpel pEMETKH 1y U n,, N, u N, (0TBeT B TePMHHAX <,>,=)? |

19. Onpenenuts mamuny BoMHET CHEKTPANIbHON JIMHHH, H300paKeHre KOTOpOH, raBaemoe
AuGPaKITHOHHON PELIeTKOlH B CIIEKTPE TPETHETO IOPAAKA, COBIAMAET C H300paXeHneM JNTHHAN
A = 486.11m B ciexTpe 9ETBEPTOTO IOPsIIKA. |

20. Chopmynupyiite Kpaesbie ycnosus Kupxroda mis audpaxumonnoii 3amaun. B dem
CMBICIT «ONTUYECKOTO MPUOITHIKEHIY? |

21. Kakywo paspemaromyyro CHILy JIOIDKEH UMETh CIEKTPAJBHEIN aNmapar s paspeineHus
Kenroro nybiera Hatpus (A, = 589.0um, A, = 589.61m ). KakoBo nomxHO 6BITH IPpH 3TOM

MHHUMAJIBHOE YHCIO ITPUXOB N, . MH(PaKIMOHHON pereTky, paboTaromet B mepsom

Hopsnke, 4Tob oHa pasperiana 3TOT nyoner? |
22. VsMensieTcs u paspemaromas cunia AuGPaKITHOHHOH pelreTKHu IpH M3MEHEHUH yIJia
aficHus cBeTa Ha 9Ty pemeTky? (OTBET nosSCHUTS), ‘
23. Coopmynupyitre NpeUMYINecTBa (Ba30BBIX OTpaXKaTENTbHBIX peleToK (Z)H_IeJIeTTOB); B
CPABHCHUH C aMIINUTYAHBIMH PEIIETKAMH, PabOTAIOMMMH Ha HPOIyCKaHHe? |
24. Ber monyyaere TOJIOrPaMMy MaJIEHBKOTO 3ePKaIBHO — OTPAKAIOLIEro HIapHUKa B CXeMe
Jletita — Vnarauexca, Hapucyiite kauectsenno sun TOYEpHEHHS (POTOOIMYITECHH.

0) éonpocwi k IK3aMeHy

B 4 cemecTpe:

1. YpaBHenus Makcsemia (oOrmit cinyyaif u B BaKyyMme).

2. BonHoBoe ypaBHeHwe., BeiBox u3 ypasnenuit Maxcaena,

3. FapmoHnueckue BOTHEL YpaBHeHHs BOJH: IIToCKas, chepugeckas.

4, DnexTpoMarHuTHag TIPHPOZa CBETOBEBIX BOJH U €€ SKCIIePUMEHTANbHOE MOATBEPKICHIE
B onbITax ['epira. |

5Manydenne peanbmpIx HCTOYHMKOB. MOIyIMPOBaHHBIE BOJIHEL Ciydaiino
MOIYJIHpPOBaHHBIE BONHEL. ‘

6. 'ayccos my4ok, kak Baxmeifimmii i MTASCPHAIX ITy4koB. CBOMCTBA IrayCCOBRIX IIyUKOB,

7. CHexTpanbHOe pasnoxkeHe B ontuke. [Ipunnun cyneprosumumy, 3

8. Ionsipusarus ceera. Honepequcm CBETOBOH BOJIHEI B CBOGOIHOM IPOCTpAaHCTBe. |

9. CoCTOSIHES MONSPH3AIME IOCKOH MOHOXPOMATHYECKOH BOJIHEL. JIAnTHYecKas,
Kpyrosas, THHeWHAs MOJApH3aIHH, |

10. TTapameTprr Crokca.

11. Coepa ITyanxape.

12. TloTok sHepruu B cBeTOROI BoJHE. IHTeHCUBHOCTS cBera.,

13. Smeprus, mommuocTs, MHTCHCHBHOCTH CBETOBBIX TYYKOB H HMILYJIbCOB.

14. OcHOBHBIE MOHATHS boromerpum.

15. ATom xak SJICMCHTApHBIA HCTOYHHUK CRETA.

16. Peutenne 3amaun o6 U3TyqCHUHN KIQCCHIECKOTO aToMa/ IO

17. 'apmonuveckue koneGanus mnoss. [lomras MomuocTs UBJTYYCHUS JUIIOIS.

18. Paguanuonnoe 3aTyXaHue.



19. Uznyyenne ancam6is OCUUIIATOPOB. CHEKTp U3JIydeHus.

20. VummpeHne CieKTpanbHBIX JTHHU: €CTECTBEHHOE, JIOIIEPOBCKOE U CTONKHOBHTEIIBHOE
YLUINpEHHE., |

21. IonsTre oaHOPOMHOTO H HEOJTHOPOJHOIO YITHPEHHUS. |

21. JIngeituprii OCLMJUIATOP B II0JIE€ CBETOBOM BOMHEL [lormommenne ceeta OCLHIIISITOPOM.

22. Ilornoutenwe ¢BeTa ancambIeM OCHHIIATOPOB. 3akoH Byrepa. ‘

23. Unrepdepenuns ceera. Ompir FOHra Kak NEePBEIA UHTEphepEeHIMOHHBIH 9KCIIEPUMEHT.

24. YcnoBue BO3HHKHOBEHHUS HHTEP()EPEHIIMOHHON KAPTHHEL,

25. Untepdepomerp Maiikenscoma, Wurepdepennus MoHOXpoMaTHUECKHX BOJH B
uHTepdepoMerpe Maiikembcona. Hacrpoiixu natepdepomerpa.

26. [Tonocs! paBHOTO HAKIIOHA U TIOJOCH] PaBHOH TOJIIIHHEIL

27. ntepdepentus HEMOHOXPOMAaTAYeCKOTO CBETA.

28. IlonsaTue BUIHOCTH HHTeP(EPEHIIHOHHON KapTHHBL.

29. Unrepdepenuns ciygaitnoii cBeroBoii BOJIHEI.

30. UnTepdepennus caera ot HPOTSHKEHHOTO HCTOYHHKA.

31. IloHsATHE BpeMeHHOM U NIPOCTPAHCTBEHHOH KOTePEHTHOCTH CBETA.

32. MuoronyueBas HHTephepeHIus.

33. Hurepdepomerp ®abpu - TIlepo. Popmyna OHpH W ee HcclenoBaHHe s
IPOXOISIUIErO CBETA.

34. ludpaxuns ceera. Pos Au(ppaKIHOHHBIX 5G(HEKTOB B ONTHKE.

35. Ilpuamun TIrolirenca — @penens. 3oubr Openers. JupakinonHbii HHTErpai
Openens.

36. Ilpunnun babune. JlononHutensHbe 9KpaHBHL.

36. PacxomumocTh cBeTOBEIX IIyKOB B CBeTe AM(PaKIMOHHON TEOPHH.

37. Iludpaxunonsas onenxa MHHEMAaIIbHOTO pa3mepa IIydka B Gokyce.

38. Kommuecrsennoe permente HMA(paKIuoHHOH  3amaum. Hurerpansras  Teopema
Kupxroga. |

39. Tpamuunsie yciuosms Kupxroda. JTudpaxrmonnsrit uHrerpan - Kupxroda | —
I'empMromnsia. |

40. Qudpakmus Ha nepronnyecknx CTPYKTypax. OCHOBHEIC THITHI pEIIETOK,
B S cemecTpe:
1. IlpsmoyroneHas AMIUTMTYAHAs PelreTka.
2. CrextpansHOe omicanne IPOCTPAHCTBEHHOH CTPYKTYPBI CBETOBOTO ITOJLSL.
3. JIun3a — omriyeckuit SJIMEHT, BBIIOJHSAIOMUN Ipeobpa3oBanue Dypre.
4. Teopust hopMupoBanus ONTHYECKOT0 H300paxkeHus mo A6Ge.
5. Mudpaxums Opaynrodepa, kak NpoCTpaHCTBEHHOE ®ypre — npeobpasosantie.,
6. Paspermarorias cina onruyeckux npubopos.
7. I'paHUYHbIE YCIOBHS 4714 OIS Ha rpanuIe pazzaena.
8. eomeTpus otpaxenus u IPETOMIICHHS.
9. ®opmynsr Openens. Yron bprocrepa.
10. @azoBeie cooTHOmEHNS Ha TPaHMIle pasfiena cpes.
11. Otpaxenue ceeta TIpH HOPMAJIBHOM NIa/ICHUH Ha TPAHUITY paszena. CTOSUHE BOJHEL
12. IIpoceetnenue onruky u JMIIEKTPUIECKHE 3epKaJla.

| o |
13. Tlonuoe BHyTpenHe OTpaxenue. VccienoBanue npeoMIeHHOM BOIHEL Uccnenosanne
OTPaXXCHHOM BOJIHEI.

14. Onucaune snenuii na TPaHHUIE METAITNYECKOH TOBEPXHOCTH.

15. Monens crmommoi Cpezibl. YpaBHEHHst MakcBesia IS CIUIOMHON CPelbI.

16. Kiaccnyeckas JlopenneBckas/ ociumisito PHAst MOZIENB CPEBL.

17. Tacnepcus u nornomenwe crera B TMHEHHOM H30TPOMHOI cperne.

18. Hopmaneras u aHOpPMaNTbHAA AUCIIEPCHSL.

19. Pactpocrpanenue csetoporo UMITy/IbCa B UCneprupyroniei cpene. Pazopas i
I'pynnoBas ckopoctu ceeta. opmya Parnest.

20. CrpyKTypa cBETOBOM BOJIHEI B AHHU30TPOITHOM KpHCTaJIE.



21. MatepuanbHoe ypaBHEeHUE aHU30TPONHOM cpenkl. TeH30p omTHYECKOH
BOCIIPHAMYHBOCTH.

22. Knaccuukanms KpUCTAILTHYECKHX Cpel,

23. CoGCTBEHHBIE COCTOAHMUS TTOSPH3ALAN CBETOBOM BOJIHEI B aHM30TPOITHOM cpeje.

24. BeraucieHHe CKOPOCTH pacripocTPaHe s HeOOIKHOBEHHON BOJHEL B OZJHOOCHOM
KpHUCTae.

25. [iBofiHoe JrydenpeoMiIeHie Ha IPaHHLE ¢ aHU30TPONHOH cpenoif. IlocTpoenne
I'otirenca.

26. [lony4enne HONTAPU30BAHHOTO CBETA. (TONAPH3aIHOHHEIE TPH3MEL).

27. AHANU3 NOJIAPU30BAHHOTO CBETA. (KpHCTANHYEeCKYe TITACTHHEI 1 KOMIIEHCATOPHI).

28. VckyccTBerHas aHu30TpONHA. (3D heKTr] Keppa u [Tokkensca).

29. QpeHeneBcKast TEOPHSA ONTHYECKON AKTHBHOCTH.

30. MarauTHOe BpameHue IUIOCKOCTH nonspusanun (adpexr apanes). OnTrdeckuii
BCHTHIIB.

31. 3amaua paccesHES CBETa MEKPOYACTUIIAMHE (Odbdext Tunnang). 3agaua Mu.

32. MonexynspHroe (PaneeBckoe) paccesuue cBera.

33. KoMOHHALHOHAOE H MAHAEEIITAMM - OpHILTIO9HOBCKOE paccesHUe CBETa,

34. CnexTpocKonyst KOMOUHAIHOHHOI'O PACCESHAS CBETA.

8) 60MPOCHL K CAMOCMOAMENbHOT pabome cmyoenma:

no 4 cemecmpy:

1. IpuHumn cymepnosiuun B onTHKE rIacur, uto. . .;

2. BomnoBoit GppoHT — 310 ...;

3. Imockas MOHOXpOMATHYeCKas BOJIHA — 5TO BOJIHA y KOTOpO¥ ...;

4. Cheprueckas MOHOXpOMaTHYECKaA BOIHA — 5TO BOJIHA y KOTOpOI ...;

5. YpaBHeHHE M1 IIOCKOMH MOHOXPOMAaTHYECKOH BOJIHBI IMEET BHUL; ...}

6. B cBOG0IHOM IpOCTpaHCTBe 3IeKTPOMArHHTHAS BOIHA nonepeyHa. Uto 310 o3Hauaer?

7. IlpaBas monsgpusarms COOTBETCTBYET BOJIHE, JULSL KOTOPOH IIPH PacpOCTPAHEHHH OT
UCTOYHUKA K HaOIIOOATENIO ...}

8. Hambouee o6mmuit Bux TIOJIAPU3ALHH CBETOBOTO ITy4Ka .... OH XapakTepusyeTcs
CICIYIOLIMMY NAapaMeTPaMH. .. ;

9.Kpyrosas (uupkynsapras) TOIAPH3ANHS ABIIICTCS YACTHBIM BHIOM IOJISPU3AIIHN
SIUTUNITHYECKON M XapaKTepusyercs ...,

10.JTuneltnas monspusanus opeacrasiser co6oi OPOCTEHINM cyuaii HOJI}IpI/ISaI.II/IOHHo;FO
COCTOSIHUS, IPH KOTOPOM ... ; ‘

11.B onTHKe OCHOBHEBIE BEJIUIUHBI, XaPAKTEPH3YIOIIHE CBETOBOE IOJIE B TEOPETHUECKOM |
ONMCAaHUU — 3TO ...; 1

12.B onruke 0CHOBHOM BeMMUHHOL, XapAaKTEPU3YIOIIEH CBETOBOE IIONE B 9KCIIEPHMEHTE,
SIBJIAETCA ...}

13. IHTeHCHBHOCTE CBETOBOTO OIS - 5TO s’y

14. Kpugas BugnOCTH HEIOBEHECKOI0 IVIa3a OIPENEIISeT ero YyBCTBUTENBHOCTD K
Pa3INYHBIM JIMHAM BOJIH H HIMEET CIIE/yIOLIHH BII (mpuMepHo);

15. Tlokosmmuiicst unu paBHOMEpPHO ABIOKYIUHACS 3apsil HE U3IyUaeT, U3MyyaeT 3apsiy, ... ;

16. EcrectBennas ( palualliOHHAs) IIMPHHA CIEKTPATIBHOM THHHA o0ycnoriena ...;

17. Nonneposckoe yumpenne CHIEKTPANBHOM IMHUK O0YCIOBNIEHO ...}

18. CronkonoBuTeNBHOE yIIUpeHHE CHCKTPAbHON TMHUA 00YCIIOBIIEHO ... ;

19. Cpennee none/ cpe/Hss HHTEHCHRHOCTD aHCAMGTSI HEB3aMMOAEHCTBYIOIUX
OCIUJUIITOPOB PaBHA ...}

20. B nanemeii 30He raycco myuox HMECT NPAKTUYECKH ... BOIHOBOM (QpOHT;

21. B 6makHeil 30He rayccoB nydok uMeer HPAKTHYECKH ... BOJTHOBOU (PpOHT;

22. N306pazuth cxemy unTepdepometpa Maiikenscona/ FOmra;

23. VcnoBwue cymecTBoBaHUS MHTEP(PEPEHIIHA COCTOSIT B TOM, UTO ...;

23.BunHOoCTh HHTEpdepeHIHOHHOM KapTHHBI OUCHIBAETCSA GOPMYIIOI ...}



24. BpeMs KOT€PEHTHOCTH CEETa — HTO [1apaMeTp, ONPEAENICMBIH CIe/YIOUIM 06pasoM:
25. IMpunnun I’ torreHca-Kupxroda popmymmpyercs clieayromumM obpasom:; i
26. Yucno ®penens spasercs BakHeHIIeH XapaKTEPUCTHKOM M paKIMK 1 IOKA3EIBAET.

27. Nadpaxnuonnas mmna 2, — 370 JIHHA Z IIPH KOTOPOH ...;

28. I'paHnyHbIE yCIOBHS Kupxroa apnstores npubmusurensupmu. Ony 1aior
NIPaBHIIBHBIA PE3YIIBTAT TOJBKO B CIydae;

no 5 cemecmpy:

.

PN

LRI

11.
12.
13.

14.

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

23

24.

25.

26.
27.
28.
29.

30

31.

32.

33
34

Hate onpenenenue nouaTys "nanbHaL" 30Ha B IU(QPaKIIHOHHON TEOPHH.
Jate onpenenenue noHaTHs "GnHKHEAL" 30HA B IH(pPaKIUOHHON TEOPHH.
Jatb onpenenenye noHATHs "yriosas AucHepcust AM(paKIHOHHON perméTKy. |
Hatb onpenenenue nousTHs "paspernaomas CIocoGHOCTE (cuna) mudpakuronHoH
PELIETKH.
Hem onpenensercs paspemaromas cocoGHOCT MHKPOCKOTIA?
HeM ompesensaeTcs pa3pemaroias CHocoGHOCTD TeIecKona?
Jlunelinas onTHyeckas cpesa — 9To cpesa, A KOTOPOIA ...
Hucniepens ontuyeckoit cpefipl — 37o. ...
Hats onpenenenue noHsTHs «Ha3oBas CKOPOCTH cBETAY.
- /laTh onpesenen e MOHATHS KTPYIIIOBAS CKOPOCTH CBETay.
JaTh onpenenenne nousTys "HOpMaIbHAS" JHCIIepCHs.
Hate onpenenenne noxsarus | "aHomasnpHag" JUCIIEPCHS.
Cdopmyanpyiite rpaHAYHbIE YCTOBHS 115 TAHT€HITHATBHON KOMIOHCHTEL BEKTOpa

E Ha mockoli rpanurte passiena aByx cpe. |
Cdopmynupyiite rpaHUYHbIE YCIOBHS A1 HOPMaJIbHOH KOMIIOHEHTHI BeKTopa 1)
Ha TJIOCKOH IpaHMIle pasiend ABYX Cpel.

[onsTne "yron Bproctepa".

HonsTre "monHoe BHyTpeHHee oTpaxeHue".

Hate onpenenenye noHsTwHit 'u3oTponHas” u "anuzoTpomnuasn” cpena.
Onruyeckas ock KpUCTAILIA — 9TO .. ...

I'naBHast IIOCKOCT B aHH30TPOIHOM cpesie ~ 310 ...

Hathb onmpenenenue NOHATHH OHOOCHOTO 1 JIBYOCHOT'O KPHCTAIA.
OOBIKHOBEHHAA BOJIHA B O{HOOCHOM KPHCTAILIE — 5TO . ...

HeoObIKHOBEHHAS BOJTHA B O{HOOCHOM KPHCTAJLIE — 3TO. ...

. M306pasuTs Ha pucyHKe B3anMHYIO OPHCHTAIUIO BEKTOPOB £, D, k,u S B
OOBIKHOBEHHO! M HEOOBLIKHOBEHHOH BOJIHE,
Hr0 Takoe «momnspusatopy»? Ipuseute IpUMepPLl PU3HIECKON peaTn3anun
AQHHOTO OTITHYECKOTO YCTPOHCTBA.
Yro Takoe «UeTBepTH/ MOTYBONHOBAS MIACTHHKAY? IIpuBenute npumMeps!
(H3HUECKOH peanH3aun TaHHOTO ONTHYECKOTO yCTpOHCTBa.
Yro Takoe «addexr Dapanesy?
Hatite onmpenenenue nousrus "ympyroe" paccestHue cBeTa.
Haiite ompenenenue mouATHS "Heympyroe" paccesiHIe cBeTa.

puauwne: hopmuposanus n306parkenmui.
. [Ipunumn Trotirerca B hopmy tiposke Kupxroda. Tudpakuus gactuamo
KOT'€pEHTHOTO CBETA.
Ipencrasnenne o ronorpaduu. Metons! cosmanus rojorpapuyeckux
H300pakeHuH.
MexaHu3M MarHHTHOTO BPAIICHHS [TOCKOCTH HOJISIPU3AIIHH.
. Kiaccuaeckast Teopust usnywenus u normomenns.
. Kombunanuonuoe paccesnue caera



7. Y‘IEBHO-METOI[I/I‘IECKQE N HH®OPMAIIMOHHOE OBECHE‘IEHI/It
AUCHUILIHHBL (MOIYJIS)

a) OCHOBHasI JINTEPATypa;

1. ®usmyeckue OCHOBBI BOJIOKOHHOM ONTHKM: YueGHOe mocoGme / AB. Ctpexanop, H.A.
Tensxopa. - M.: ML PHOP: HHUIL Unppa-M, 2013. - 106 c.: 60x90 1/16. - (BBICI;J_ICe
obpasosanue: Bakanaspuar). (mepemner) ISBN 978-5-369-00966-6. j

2. Qusnka. BonHosas onruxa. Ksantopas IPAPOAA U3ITyUeHHsI. DNeMEHTEI AaTOMHOM H SePHOI
usuxu: Yueb. moc. / C.U Kysneno, A.M.JIunep - 3-e uasf., mepepab. u gom. - M.: By::;OB.
y4e6.: HUI] UTHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0, !

3. OnTrdeckue u3MepeHus [Onexrponnsni pecype] / A. H. Anpnpees, E. B. I'apusios, I} T.
Wmanws u gp. - M. VHHBEpCHTETCKAS KHHTA, Jloroc, 2012. - 416 ¢. - ISBN 978-5-98704-173--2.
0) mononnuTeNBHAS MMTEpATYpa: w

1. ®Ousnxa. OCHOBBI SIEKTPOIHHAMUKH. OJIEKTPOMATHUTHEIE KOJEGAHUS U BOJIHBI: qu6ljioe
nocobue / C.1. KysHenos. - 4-e u3., uenp. u jom. - M.: Bysosckuit yueGuuk: HUL| UH®PA-
M, 2015. - 231 c.: 60x90 1/16. (nepemwier) ISBN 978-5-9558-0332-6, |

2. Konebanus, BOJHEL, onruka/CapuraM.I1. - Hosocu6.: HI' TY, 2015. - 116 c.: ISBN 978-5-
7782-2697-5 |
3. Hponos, U.E. Bonuosrie nponeccel, OCHOBHBIE 3aKOHBI[ DIEKTPOHHBIN pecype] / I/IE
Upomos.—7-¢ u3n, (am.). — ONEKTPOH. TeKCTOBEIE HaH. (1 datin pdf : 265 ¢.). — M. : BHHOM.
JIaGopatopus 3Hanmuit, 2015.—Cucrem. TpeboBanns; Adobe Reader XI ; sxpan 10", - ISBN 978-
5-9963-2738-6.

B) HEPHOINYECKHE H3TaHUS:

1. KanToBas anexrponuka: http://www.quantum-electron.ru

2. Yemexu pusuueckux Hayk: http://ufn.ru

3. Kypuan rexnudeckoit gpusnxa u ITucema B KTD: http://journals.ioffe.ru/pjtf
B) HHTEPHET-PECYPCHI:

1. http://www laser.ru

2. http://www.cislaser.com

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

8. MATEPHAJIbHO-TEXHUYECKOE OBECINHEYEHUE
JUCHHUTLIUHBI (MOAOYJIs)

IlpenogaBanne  aucrumIIMHBL IIPEyCMaTPHBAET — NIPUMEHCHHE MYJIbTUMETUHHBIX
PE3CHTAMH M KOMIBIOTEPHBIX CHMYIALMH, YTO 0GeCHeunBacTCs TIPOBEJCHNEM 3aHATHI| B
000pYIOBaHHBIX MYIIbTHMETHHHBIM 000pyIOBaHHEM AayNHTOPHIX kadenpbr dullM. I[%m
O0CCIEYEH S IPOBEEHHS TIPAKTHUECKIX paboT MMEIOTCS KOMIIBIOTEPHBIE KITACCH Kapenpel
®ullM, a nua nposenenns 1abopPaTOPHBIX PaGoT.

AyIUTOPHH IUIS IPOBEIEHHS 3aHATHH OCHAIEGHBl COBPEMEHHBIMH IIepCOHaJ'IBHBII\%II/I
KOMITbIOTEpaMH, 00beJMHEHHBIMHU B JIOKATBHYIO BBITUCITHTENIBHYIO CETh H YKOMIUIEKTOBAaHHBIMH
HEOOXOAMMBIM CHCTEMHBIM M IIPHKJIAIHEIM MPOrpaMMHEIM O0eCIIEYEHHEM.
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