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1. IEJH OCBOEHHUS JUCHUITIUHBI
Lensamu ocBOEHH AUCLHUIIIHHEL (MOIyJs)) OCHOBBI ONTHKH SBIISHOTCS TOCIEN0BATENbHOE
PacCMOTpEeHHE ONTHYECKHX SBICHHH HA OCHOBE €IMHOIO IEKTPOJHHAMHYECKOIO IMOIXO0Ja.
Hucuumaa «OCHOBBI ONTUKH) MMeeT CBOEH Ielibio Cc(OPMUPOBATEL Y CTYAEHTOB IIOHHMAHHE
TEOPETHYECKHX M (DH3HYECKHX OCHOB COBPEMEHHOW ONTHKH H TPAKTHKY NPHMEHEHHS
TIOJTyYEHHBIX 3HAHUH B QYHIaMEHTAIBHBIX H MPHKIAJHBIX HCCIEIOBAHUAX B 00JIACTH J1a3epHBIX
TEXHOJIOTHH. ,
3apayu AHCUHIVIHHBL:
® H3YYCHHWE OCHOBHBIX 3aKOHOB DACIPOCTPAHEHHUs] CBETa C TOYKH 3PEHHS KJIaCCHYECKOM
SIIEKTPOMArHUTHOM BOJIHOBOMH Teopun Makcesna-Jlopenia;
® H3y4YeHHE OCHOBHBIX 3aKOHOB B3aUMOJEHCTBHS CBETa C BEIIECTBOM B JIHHEHHOM
IPHOIMIKEHHH HA OCHOBE MoJieH JIOpeHIa st MaTepHalbHBIX CPeJl;
® OCBOEHHE NPHMEHEHHs (PyHIaMEHTAIbHBIX (HU3HYECKHX 3aKOHOB OITHYECKHUX SIBICHM JUIs
OMHMCAHHA MPHHIMIOB (YHKIIMOHHPOBAHHS PA3NHYHBIX ONTHYECKHX MPUOOPOB H CHCTEM,
BKJIIOYAS JTa3€PHYIO TEXHHUKY;
® npHOOpeTeHHE HaBBIKOB CAMOCTOATEIBHOTO PEIIECHUS THIIOBBIX 3a4a4 BOJTHOBOM OTNTHKH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO
Hucnunnuaa  «OCHOBBI  ONTHKM» — OTHOCHTCS K  0a30BOH  4YacTM  OCHOBHOIM
npoQeccnoHaIbHOH 00pa3oBaTebHON MPOrPaMMBL

W3yuenue maHHOM THCIHMIUIHHEI IPOXOAHUT B 4-5M ceMecTpax M OasHpyeTcs HA 3HAHHSX,
NpHOOPETEHHBIX CTYJEHTaMH B paMKkax o0lieoOpa3oBaTebHbIX KypcoB ®usmka, MaTemarnka,
OcHosbl kBaHTOBOH (QH3UKH, Teopus BepoSITHOCTEH M MaTeMaTHUYECKAs! CTATHCTHKA.

3HaHWs W TPAaKTHYECKHE HABBIKM, IIOJyYeHHble W3 Kypca «OCHOBBI OITHKHY,
HCMOJIB3YIOTCA B JallbHEHIINEM IIPH HM3YYEHHH CIEAYIOMIMX TUCIHMIIHH «OCHOBBI KBAaHTOBOIL
aneKTpoHuKH», «KorepentHas onrukay, «Hemuneiinas ontukay, «B3anMoelcTBHe Na3epHOTO
H3Ty4eHHs: ¢ BelecTBoM», «llpuknannas ontuka», «JlasepHas texmuka», «HaydHo-
HCClIeloBaTeNbCKas paboTa B ceMecTpe», a Takke OydyT TpHMEHEHHl /Ul HaIHCAHHS
BBITYCKHOH KBaMH(QUKALHOHHON paboTEL

3. KOMIIETEHLIUHU OBYYAIOUIEI' OCSI, POPMUPYEMABIE B PE3YJILTATE
OCBOEHMSA JUCHUIIJIMHBI (MOY JIsT)

B pesynsrare ocBoenus aucnunnuHe! «OCHOBBI ONTHKA» 06YYAIOLIHIACS TODKEH OCBOUTD
ClIEYIOLINE KOMITETeHIIHH:
OK-1: cocoOHOCTEIO (hOPMHPOBATE MHPOBO33PEHUYECKYIO TTO3HIIMIO HA OCHOBE dunocodekmx
3HAHUH.
OITK-4: cnocoGHOCTBIO YUHTHIBATE COBPEMEHHbIE TEH IEHIIHHI Pa3BUTHS TEXHUKH H TEXHOJOTHM
B CBOEH NpO(ecCHOHATBHOI IeATeIbHOCTH.
OIIK-6: criocoGHOCTEIO cOGUpAaTh, oOpabateIBaTh, aHATM3MPOBATL U CHCTEMATH3HPOBATE
Hay4HO-TEXHHYECKYIO HH(POPMAIHIO [10 TEMATHKE UCCIIeIOBAHHMS
IIK-1:  cnocoOHOCTBIO K aHAIW3y IOCTABIEHHONW 3a7auM  MCCIENOBAHEH B  0612CTH
npubopocTpoeHusl.
IIK-3: cnocoGHOCTBIO K MPOBENEHHIO H3MEPEHHH W HCCIeIOBAHHS Pa3U4YHbBIX OOBEKTOB 110
3aJlaHHON METOIHKE.
IIK-5: cnocoGHOCTBIO K aHamu3y, pacuéry, NPOEKTUPOBAHHUIO H KOHCTPYHPOBAHHIO B
COOTBETCTBHH C TEXHHYECKHM 3aJlaHHEM THIIOBBIX CHCTEM, NPHOOpPOE, [eTanel M y3i0B Ha
CXCMOTEXHHIECKOM H 3JIEMEHTHOM YPOBHAX

B pesynbTate OCBOGHHS NMCHMILTMHBI CTYHEHT IOJDKEH JEMOHCTPHPOBATE OCBOEHHE
YKa3aHHBIX KOMIETEHIHH 110 JECKPUNITOPaM «3HAHHs, YMEHHs, BIALCHHAY, B COOTBETCTBHH C
TCMATHYCCKUMH MOZYJISAMH JIHCUMIUTHHEL, NPUMEHATh MOTYYeHHBIE 3HAHHS B TOCTIELYHOLIEM
00y4eHNH U MPO(ECCHOHANBHON IeSTeNbHOCTH:



3uaTh: - OCHOBRI QurocodcknX 3HAHHH 19 (HOPMUPOBAHHS MHPOBO3ZPEHUECKOI
NO3HIHIO HA uX ocHOBE (OK-1); cnocoGHOCTBIO YYHTHIBATE COBPEMEHHbIE TEHIEHIIHH PA3BUTHA
ONTHYECKOH TeXHHKH W TEXHONOTMH B cBoell mpodeccHoHanbHO# mestensHocTH (OITK-4);
METO/Ibl cOopa, 00pabOTKH, aHANIKM3a H CHCTEMATH3ALHH HAyYHO-TEXHHYECKYK HHOPMAIIHIO B
0051aCTH ONTHYECKHX MCCIeNOBAHMM; METOIBl aHaNM3a 3ajad HCCIeNOBaHWH B 06IACTH
ontuyeckoro mpubopoctpoenus (OIIK-6, ITK-1, ITK-3); METOIMKH MpOBENEHHS ONMTHYECKHX
U3MEPEHHH W HCCIENOBAaHHMH pPa3NHYHBIX OOBEKTOB IO 3aJaHHOH METONHKE, TeXHHYECKHE
3a/laHus TUIOBBIX ONTHYECKHX CHCTEM, IPUOOPOB, AeTaliel M y3JIOB HA CXEMOTEXHUUYECKOM H
3JeMEeHTHOM YpoBHsX ([TK-5).

YMeTb:  NPUMEHATH  OCHOBEI  ¢miaocodeckux — 3HaHuWil  ang  GopMHPOBAHHS
MHPOBO33DEHYECKOH MO3MIMH Ha HX ocHoBe B oOuactu ontuku (OK-1); yuurhBaThH
COBPEMEHHBIC TEHJCHLHH pa3BUTHS ONTHYECKOW TEXHHKH W TEXHOJOIMH B CBoeif
npodeccuonanbHoi nestemsHocTH (OIK-4); npuMensTs Metosl c6opa, 06paboTky, aHANH3A 1
CHCTEMATHU3aLMK HAay4YHO-TEXHHYECKYK) HMH(OpPMAlHIO B 00JACTH ONTHYECKHX MCCIEHOBAHMIT
(OIIK-6); amamu3HpoBaTh 3a1a4H HCCIEHOBAHHH B OOTACTH ONTHYECKOTO npubopocTpoeHUs
(IIK-1); OpAMeHATh METOIMKH NpPOBEICHHsS ONTHYECKMX H3MEPEHHH H HCCIeJOBaHHui
PasIHYHBIX 00BEKTOB Mo 3amaHHOH Meromuke (ITK-3); cocTaBIATh TeXHHUYECKHE 3aIaHWs LIS
THIIOBBIX ONTHYECKHX CHCTEM, NpuOOpOB, [eTalell M y3J0B HA CXEMOTEXHMUYECKOM W
sneMeHTHOM ypoBHsix (TTK-5).

Bragers: npuémamu dunocodekux 3HaHMi LM GOPMHPOBAHISA MEPOBO33PEHUECKOH MTO3HIIAH
Ha ux ocHOBe (OK-1); COBpeMeHHBIMH 3HAHHAMH O Pa3BUTHH OINTHYECKOH TEXHHKH M TEXHONOIHl B
CBOeH npodeccuoHanbHOl nesrensHocTH (OITK-4); Mmeromamu cGopa, oOpaGoTKH, anamdza u
CHCTEMaTH3aLMH HAayYHO-TeXHHYECKYI0 HH(POpPMaIHIO B 00IacTH OnTHYecKUX Huecmenopanuii (OITK-
0); MeTOaMH aHaNK3a 33744 U IPHEMAMH HCCIIENOBAHIH B 0OJIACTH ONTHYECKOTO npudOPOCTPOEHYI;
METOIMKAMHK [TPOBECHHUS ONITHYSCKUX H3MEPEHUH H HCCIIEIOBAHUI PasIMYHBIX OOBEKTOB 10 38IaHHOH
metomuke (I1K-1, ITK-3); anropurMaMu coCTaB/IeH s TEXHUYECKUX 3aJaH il LTS THIIOBBIX ONITHYECKITX
CHCTeM, IPHOOPOB, JeTallel 1 y3710B Ha CXeMOTEXHHYECKOM M 3JIeMeHTHOM yporHsix (ITK-5).

4. CTPYKTYPA U COJAEP)KAHUE TUCHUAILINHBI (MOIYJIS)
Obwuias Tpya0eMKOCTb TUCIMIUTHHEI COCTABIACT 12 3a4eTHBIX equnuMLl,_432 vacoB. M3 uux B 4
cemecTpe 6 3aueTHBIX eAuHHMI, 216 yaca, a B 5 ceMecTpe 6 3aYeTHEIX eIMHMIL, 216 Jacos.

Bumbl yuedHoi paGoTel, BKIOuUas o
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1 Ypasuenus Makcsenna. 4l 13 6 5 28 4/30%
BosHoBOE ypaBHeHHE. ’
2 DHeprus CBETOBBIX ; PeliTuur-
noinei. @oTomeTpus. 4 = ) = |4 18 Stk KOHTpOJIb Nol
3 Knaccuveckas  teopus
usnyuenus atomoe u | 4| 6-7 4 2 | 4 19 2/25%
MOJIEKYJL.
6 Hurepdepenuna caera. 5 Peitruur-
Hurepdepomerps. AL 8 g 3 21 §307 KOHTpOsb NoZ,
7 Huppakuns ceera. 4]12-18 8 6 5 79 8/36% PeitryHr-
‘ KOHTpoJb Nol
Hroro 3a 4 cemecTp: 411-18 | 36 | 18 |18 108 32/36% Ok3amen (36)




5 cemecTp
8 Beenenne B ODypoe-
ONTHKY. Teopus
(hopmupoBaHus 50 1-2 | 4| 4 13 3/37,5%
ONTHYECKOTO
H300paKeHHUs.
9 BzaumopeiicTBue cBeTa ¢
BEIECTBOM.
JlucriepcHoHHbIE 5| 3-6 8 8 16 4/25%
COOTHOIIEHHA.
CriekTpasibHblii aHaIu3
10 | Tlpoxownenwe  cBeTOM
rpaHHLBl pasjena Cpei.
DopmMynel Dpenens. —
Crostune soamsl. | 5| 7-8 4 4 14 3/37,5% PemHHFNOI
Dddexr MIOJIHOTO OHIPob
BHYTPEHHEro
OTpaXKeHMs.
W | G s| 9 | 2] 2 8 125%
METALIOONTHKH.
12 | OnTuka aHU30TPOMHBIX
cpen. DIUTHICOM 5 [10-12 | 6 6 16 4/33.3% PeiTunr-
noKasateJss KOHTpOJb Ne2
NPEJIOMIIEHHS.
13 | Bpaiienue  mmocKocTH
NONAPU3ALHH.
EcTecTBenHan s13-151 6 | 6 16 4/33,3%
ONTHYECKAA AKTHBHOCT.
Dppext Dapages.
14 | Paccesnue cBeTa.
Ynpyroe u Heynpyroe
paccesiHue cBeTa:
ekt Tunnans,
Peneesckoe  paccesnme, o |16-18 6 6 16 4/33.3% PeﬁTHHF-'
KOMOHHALIHOHHOE ? KOHTpOJIb N3
paccesHHe  cBeTa W
paccesHue
Mannensiurama-
bpunntosHa.
Htoro 3a 5 cemectp: 36 | 36 | - 99 23/32% Dk3ameH (45)
Beero 72 | 54 |18 207 5534w | 2IsameH(36),
Ok3amen(45)

Conepmaﬂne pa3aeJ OB THCIHIIIHHBI

TeMI:I, pa3aesisl JHCHUIIIIHHEL

4 cemecTp

Pazgen 1. Vpasuenns Makcgesia. Boanosoe YpaBHeHHeE.

Jlexums 1. Vpasaenus Maxkcperuia. BonHoBoe ypaBHeHue.

Jlexums 2. CTpyKTypa CBETOBOI BOIHBI B BaKyyMe.

Jlexuns 3. [Tapamerphr Ctokca. Cdepa IMyankape.

Paznen 2. Ineprus ceeroBbIX nosieii. ®oTomerpus

Jlexims 4. DHeprUs H HHTEHCHBHOCTh CBETORBIX TOJIE.

Jlexuns 5. Bexrop Ymosa-TlojinTuara.

Jlexuus 6. CBeToBbIe BemuunHbL PoToMETpHS.

Pasnen 3. Kiiaccueckas TeopHst H3TyeHHs ATOMOB H MOJIEKY.L.

Jlexuus 7. Knaccrdeckast Teopust mamyderus Jloperria.

Jlekuus 8. CrarHcTHyecK e 3aK0HB yCpeTHEHH s, MeXaH3Mb] YIIMPEHHS CIEKTPATbHBIX JIAHHIA,

Jlexuusa 9. AToM B nolie cBETOBOM BOJHBL Pe3oHaHCHOe MOrIolmeH e cBeTa. 3aKoH Byrepa.




TCMBI, paszaeiabl JUCIHITITHHBI

Pasnen 4. Mnrepdepentms cera. MHTepdepomerphl.

Jlexmust 10. Murepdepeniws caeta. Y CloBHe BOSHHKHOBEHFSI HHTEP(EPEHITHY.

Jlexiwsi 11. TToHsTHE BpeMEHHOM H OPOCTPAHCTBEHHON KOr€pPEHTHOCTH.

Jlexuust 12. CnocoOr1 momydenus uHTepQeperin. Mirephepomerpsl Maiikemscona u FOHra.

Jlexknwst 13. Muoromydesas vHTepdeperims. Murephepomerp Dadpu —[Tepo.

Pasnea S, Indppaknus ceera.

Jlexumsa 14. Qudpaxius ceeta. [Ipuniun [oiirenca-®penens. 3ous1 ®penens. Materpan
Kupxroga.

Jlexmus 15. iudpaxims @penens u qudpaknus Opayrrodepa.

Jlexmus 16. [IudpaxkiimosHas permérka u eé OCHOBHbIE NapaMeTphI.

Jlexuust 17. Tudpakiws Bynbda-bperra. CrnekTpanbHeii aHams.

Jlexuust 18. 3akmrounTensHas JTEKIH,

S cemecTp

Pasnen 6. Beenenne B @ypre-ontuky. Teopusi popMupoBaHusi OTHYECKOTD H300PAKEHHSI.

Jlexiusi 1. Beenenue B @ypre-onTuky.

Jleximsi 2. Teopusi GopMHPOBaHHS ONTHYECKOr0 H300pakeHus AGoGe.

Jlextwst 3. Paspemaroinas cuna ontadeckux npubdopos. [onorpadus.

Paspen 7. BsaumopeiicrBue cBera ¢ BemecTBoM. JlMcnepcHOHHBIE COOTHOLIEHMI.
ChnexTpaabHblii aHAIH3

Jlextmst 4. VpasHeHuss MakcBemna B cpefe. AToM B IIONle CBETOBOM BOJHBL MOoJeKySpHEIE
CIIEKTPBL

Jlexuust 5. KoMmIutekCHas 1u3eKTpuyecKas IPOHHIAEMOCTh H [IOKA3aTelb IPENOMIEHHs CPEIEL.

Jlexuus 6. JlucrepcHoHHBIE cOOTHOIIeHHs. @azoBas W TIpPyNroBas CKOPOCTH CBETA.
CrnekTpasibHbIH aHATH3

Pasnen 8. Ilpoxoskaenne cBeTom rpaHuubl pasgena cpen. @opmyasi ®penens. Crosame
BOJIHBI. I (PeKT NOTHOr0 BHYTPEHHEr0 0TPAKEHHS.

Jlexuust 7. IIpoxorkieHue rpaHuIE! pasfena cpe/l. [ paHinuHbIe YClIOBUs B YPaBHEHHAX MakcBea.

Jlexuus 8. Beisoa 3akoHOB npesnomierns. @opmyiisl Openers.

Jlexuust 9. HopmanbHoe mageHHWe Ha IPaHHIly pasfena W CTOSYME BOMHBEL DPHEKT TOIHOro
BHYTPEHHETO OTPAKEHHS.

Paznen 9. OcHoBbl MeTa/ioonTukn. IloBepxHOCTHBIE BOTHDI.

Jlexuust 10. OcHOBBI MeTATOONTHKHA. [TOBEPHOCTHEIE BOJIHBI B IPOBOISIINAX cpenax

Pasgen 10. OnTHka aHH30TPONHBIX cpel. DILUTANCON/ NOKA3ATEs IPeTOMIICHHUSL.

Jlexuwst 11. OnTHKa aHH30TPONHBIX Cpell. DIUTHIICOM T ITI0KA3ATeNs TIPEIOMIICHHS.

Jlektms 12. Tloctpoenue [folireHca u aByIyde-TIpeslOMIIeHHEe Ha TPaHHUIlE C AaHHU30TPOITHOMH
CpEIOH.

Pasznen 11. Bpamenne n1ockocTu noasipa3anun. EcTecTBeHHAS ONTHYECKAS AKTHBHOCTD.

Jlexuus 13. Bpainenue miockoctu NoJsipu3auu. EcTecTBeHHAd ONTHYECKAs AKTHBHOCTD.

Jlexuus 14. Onrudecku akTuBHEIe BemecTsa. Jddextsr Keppa u Papaes.

Pasznen 12. Paccessnne cBera. PejteeBckoe paccesnne. KoMOHHaunuoHHOE paccessnue cBeTa M
| paccestnne Manjeasmrama-bpuiuiosna.

Jlexuus 15. Paccesnue cBera. Yipyroe u Heynpyroe paccesHue CBETa.

Jlexums 16. Dpdext Tunnans, Peneesckoe paccesnue,

Jlexuus 17. Kombunarmonnoe paccesuue ceeta. Paccesinue Mangensirama-bprimosna.

Jlexuus 18.3akmounTe/ibHas TeKInus

JJABOPATOPHBIE 3AHATHS
(4 cemecTp)



1. HWuntepdepomerp Maiikenscona. OnTHueckas cxema. HOctupoBka onTHyeckoi
cxeMbl. Pasnuunble HacTpoiiku HHTepdepoMeTpa, HacTpoHKa HA TOJOCH KOHEYHOM
LIHPHHBL

2. Monmu¢pukanns Traiimana - I'puna uHTepdepomerpa Maiikenrcona Ui
IIPOBEPKH KAYECTBA [I0BEPXHOCTH ONTHYECKUX JIETAJICH.

3. Ilpou3BOACTBEHHBIH KOHTPOIb ONTHYECKUX TOBEPXHOCTEH IPOGHBIM CTEKTOM.

4. Msmepenue rnokasaTens IpeNOMICHHS IPO3PAYHOTO MaTepHana (cTexna) c
IIOMOIIBKO MHKPOCKOTIA.,

5. Mudpakuus Gpaynrodepa Ha pasiHdHbIX THIAX YKPAHOB.

6. Msyuenne qupakiuHOHHON PEIIETKH.

INPAKTUYECKHE 3AHATUA
(4 cemecTp)
1. OcuoBer ®ypee ontuku. IIpeobGpaszoBanne @ypre. [IpakTHHECKHE BBIUHCICHHS
HHTETpanoB Pypre, HEOOXOMHUMBbIE B NaNbHEHIIEM H3TOKEHHH,
2. Koppensuonnas ¢ynkius. Teopema Bunepa-Xununna.
(5 cemecTp)
1. Pacyér mapameTpoB HHTep()EPEHIMOHHOH KapTHHBI s Pa3sIHYHBIX HACTPOEK
nHTepdepomerpa Maiikenscona u unTeppepomerpa FOura.
2. 3ajmaym, CBA3aHHBIE C MHOTONy4eBOH HHTepepeHImeil u uHTEpdepomeTpoM
Dabpu-Ilepo.
3. Beruncienne AM(pakIHOHHBIX HHTEIPAIOB [l HEKOTOPBIX OCHOBHBIX THIIOB
9KPaHOB (ILelIb, KPYTias aneprypa).
4. llpenomnenue Ha rpaHMLE pasjela MPo3pauHbIX cpex. Mcciaemosanue bopmyn
Juist cronbl CtoneTosa.
5. BemonHenne mnoctpoenns [iofireHca 1A pasIHYHBIX 3a1a4, CBA3AHHBIX C
SJIEMEHTAMH TIONIAPU3ALUOHHON ONTHKH.
6. AHalM3 COCTOAHHMA MOJSIPH3ALMH CBETOBOTO IyYKa. [Monapuszaroper u hazossie
KOMIIEHCATOPBIL.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

IIpoBeneHHe JIEKIMOHHBIX 3aHATHH obecreueHo CHICHHATU3HPOBAHHBIME Ay AU TOPHAMH,
000pYIOBAHHEIME KOMIBIOTEPAMH H JIEKTPOHHBIMH IIPOEKTOPAMH, YTO MO3BOJISET COIPOBOXKIATH
UTCHHE JIEKIHH TeMOHCTpaniell KOMIBIOTEPHBIX CIaiIoB.

B pamkax JeKIHOHHOTO Kypea HCTIOMNb3YOTCS TAKIKE CIIEAYIOLIHE TEXHOTOTHH:

KoMIpioTepHEIE CHMYIISILHE  Ta3epHO-HHIYHPOBAHHBIX IIPOLIECCOB, JIEXAIIHX B OCHOBE
JIa3epHBIX MMEPCIEKTUBHBIX TEXHOIOIHIA.

[Ipumenenne MyIbTHMEIHA TEXHOTOTHI (IPOBENEHHE EKITHOHHBIX 3aHSTHIL ¢ IPHMEHEHHEM
KOMIBIOTEPHBIX PE3CHTALMH H IEMOHCTPALMOHHBIX POJHKOB C [IOMOIIBIO POEKTOPA HITH 2BM);

Texnonorus npo6aemnoro oGyuenus (case-study).

Ilpy  paccMoTpeHHH — BONPOCOB  MPAKTHYECKOrO IPUMEHEHHS,  PacCMOTPEHHOIO
TCOPCTHYECKOrO MaTepuana, HCHOJB3YeTCsi JHAlIOr €O CTYACHTAMH Ha TPEIMET BO3MOMKHBIX
CrocoO0B peIIeHHsI IIOCTABIEHHOM 3a1auH.

BeTpeun ¢ yweHbiMum u cnenmamictamm, paGoTAKOIMMH B HAIpPaBICHUH pa3BHUTHA M
HCITOTE30BaHMS IEPCIIEKTHBHBIX JIA3ePHBIX TEXHOIOTHI.

6. OLIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXKYTOYHOM ATTECTALIMH IO UTOT'AM OCBOEHHUS
AUCHUILINHBI U YYEBHO-METOANYECKOE OBECHEYEHUE
CAMOCTOSITEJILHON PABOTHI CTYAEHTOB

@) 60RPOCHI PEIIMUH2-KOHMPONA:
B 4 cemecTpe:



PeliTHHr-KOHTPOJIb 1

1.3anummTe ypaBHEeHHe 1A MI0CKOH MOHOXPOMATHYECKO#H BOJTHEI, paclipoOCTPaHSIOmeHCs
B HAIlPaBJIEHUU OpTa A .

2.3anMInnTe ypaBHEHHE IS IUIOCKOH THHEHHO — NOJAPH30BAaHHOH MOHOXPOMATHYECKOMH
BOJIHBI, paClIPOCTPAHAIOLLIEHCS B HANPAB/ICHHH OCH Z (OJHOMEPHEIH ciryyaii).

3. 3anuumTe ypaBHeHHE IS TIIOCKOH MOHOXPOMATHYECKOH BOJHBI, MOJSPH30BAHHON 110
KPYTY H paclpOCTPaHAIONIEHCs B HAIPABIEHHH OCH 2z (OJHOMEPHBIH clryyait).

4. Kaxodl napameTp 5eKTPOMArHHTHOTO IOJS [OCTYTEH I8 IKCIEPHMCHTATLHOLO
OIpeJeNieH sl B CIy4ae ONTHYECKOTO AUAna30Ha JIJIMH BOJIH?

5. KakoBo ycioBHe KBa3sHMOHOXPOMATHYHOCTH B YACTOTHOH OOJACTH M KaK €ro MOKHO
TPaKTOBATh BO BPeMEHHOM o01acTu?

6. M300pasuTe MpOCTPAHCTBEHHOE paclpeleleHHe BeKTOPoB £ u H B JuHeiiHo —
MO PU30BAHHOM BOJIHE, PACIIPOCTPAHSIOLIEHCS BIOIbL OCH Z .

7. ChopMynupyHTe NPHHIKI CYHEPHO3UIHM s 5IEKTPOMArHUTHBIX BOJNH ONTHYECKOTO
IMana3oHa.

8. DIeKTpoMarHuTHas BOIHA B BAKYyMe sBJIsieTcs monepeunoit. Kax Bol 910 nonnvaete?

9. Yro Takoe KpHBas BUIHOCTH YeIOBEUECKOrO riasa?

10. I1pu BbINONHEHUH KAKHX YCIIOBHI BOJIHOBO#H (DPOHT Ma3epHOro rayccosa My4Ka MOXeT
CUHTATLCA MIOCKUM? OTBET NOSICHHUTE.

1'1. IIpu BBINONHEHNH KaKUX YCIOBHI BOIHOBOH (DPOHT Ja3€pHOTO TayCCoBa IYUYKA MOJKET
CUHTATHCS chepraeckuM? OTBET MOSICHHUTE.

PeliTHHI-KOHTPOIB 2

12. WsoGpasure Ha cepe Ilyankape Touky, COOTBETCTBYIOUIYIO MONSPH3IOBAHHON IT0

a
JICBOMY 3JIIMIICY BOJIHE C OTHOLICHHEM OPTOTOHAJIBHBIX aMIIIHTY], % =3 u CABHI'OM (1)33
3

Mexay HuMu 6 = /6. [lpunsite S; =1.

13. W3obpasute Ha chepe Ilyankape Touky, COOTBETCTBYIOLIYH) MOJSIPH30BAHHOH I10
TIpaBOMY SJUTHIICY BOIHE C OTHOICHHEM OPTOTOHANBHBIX aMIUIMTYI a,/a, =2 ¥ cABHrOM (a3
Mexny HuMu & = /4. Tlpunsite S, =1.

14. MsoGpasure nHa coepe Ilyankape TOuKy, COOTBETCTBYIOUIYID JIMHEHHO —
NOJIAPH30BAHHOH BONTHE eAMHWYHOH WHTeHCHBHOCTH (S, =1), BekTOp E KOTOpPO#H HakjI0HEH
nox yraom 135° k ocu abenmcc.

15. Beruncrure mapametpsi CTokca Ams TJIOCKOH BOJHBL, NOJIIPH30BAHHOR MO MPaABOMY
kpyry. IIpunsars S, =1.

16. Beraucnure napamerpsr CTokca 1S IIIOCKOH BOIHEL NOJIIPU30BAHHOH IO JIEBOMY
kpyry. [lpunsate S, =1.

17. Ceetumoctero K[m/m*] Ha30BeM MOMHBIH CBETOBOMH IIOTOK, IOCBUIAeMbIH eIHHULIEH
CBETSIICHCS MOBEPXHOCTH B OIHY CTOPOHY, T.€ B TEJIECHBIH yron Q =27z . HaiiTi BelpakeHHE
s K, eclu MCTOMHMK MOAYMHSETCH 3aKOHY Jlambepra u wmmeer spkocte B, =B u He
3aBHCALIYIO OT yIJla HabmIoAeHH s,

18. Beruucimure napamerpsl CTokca IS MIOCKORH BOJIHBI, JINHEHHO - [MOJSPH30BAHHONA M0
YIJIoM 77 /3 K rOpu3oHTanbHO ocH. [Ipunsts S, =1.

19. M3obpasute Ha coepe Ilyankape Touxky, COOTBETCTBYIOLIYIO TOJAPH3OBAHHON 10
IIPABOMY SJUIMIICY BOJHE ¢ OTHOLUEHHEM Malod M G0ibmoi ocell b/a=1/2 u YIIOM MEXIy
OOJBIIOH OCBIO 3ILTHIICA H OCBIO abCIHCE, PABHBIM 77 /4 . [Ipunars 5, =1.

20. Wsobpasure Ha cdepe Ilyamkape TOYKY, COOTBETCTBYIOLIYK) MOJIAPH30BAHHOH 110
JICBOMY SJUTMICY BOJIHE € OTHOLICHHEM Majioi u Gonbmioit oced b/a=1/2 u yriom MEKITY
00BIIOH OCKIO AMUTHIICA 1 OCHIO abemuce, paBHEIM 7 /3. [Ipunate S, =1.



21. Mzobpasute Ha cdepe [lyankape Touxy, COOTBETCTBYIOILYH) HOMAPHU30BAHHOMN 110
JICBOMY 3ILTHIICY BOJHE C OTHOLIEHHEM Mol K G0bIoi oceil 1/3 u yriom mexay Gosbimoii
OCBIO 3JTHIICA U 0CBIO abcuucc, paBHEM 7/ 6. [Ipunsts S, =1.

22. B uenTpe mapa HaXOMMTCS TOUEYHbIH HCTOUHHK CBETa, MMEIOIIHN CHIy cBeTa |
Kkaroena. Haliure 0CBEIEHHOCTE TOBEPXHOCTH (B [J1K]), eciu pamuyc mapa pagen 0.5 M.
PeliTHHr-KOHTpOIL 3
1. M3oGpasute Kiaccuueckyro aToMHYIO Mozeds TOMCOHA H 3aUIIHTE ypaBHeHHE KojeOaHmii
OINTHYECKOr'0 3NEKTPOHA.
2. Copmynupy#iTe yCIOBAS H3TyYeHHS JBHKYLIAMCS 3apsIIOM.
3. Kax GbIcTpo HM3MeHseTCS B NPOCTPAHCTBE MeEpPEMEHHOE SIIEKTPUYECKOE IOJIe, H3JIVIaEMOE
AHIIOJIEM, IO CPABHEHHIO C IOCTOSHHEIM I10JIEM 3apSJIOB, ET0 COCTABIIAIOINX?
4. WzmydaeT M TUIIONG B HAaIpaBlIeHAH, NEPIIEHIUKYIAPHOM HampaBlieHUto Konebaruii? OTeer
o0ocHyliTe.
5. Vsnmywaer /i IMMONMe B HANPAaBIEHWH, KOJLTHHEAPHOM HanpaBleHuro Kojebanui? Oteer
obocuyiite,
6. Ilpn BBIMONHEHHH KAKWX YCITOBHI CIIPABEUBEL CIIEAYIOIIHE BBIPAKEHUS I IOJIEH,

U3JIy9aeMBIX JTUIONEM E = %[ﬁ,[ﬁ,ﬁ(t —-r/o)], H= —%[ﬁ,fﬁ(r -r/e)]?
er ér

7. Ilokaxwure, 4TO BeKTOpa 7 (OPT B Hanpap/ieHNH HaOMonerus), E (IMEeKTpuYecKoe moje) u

H (MarauTHOE TI0JIE) IS KIIACCHYECKOTO OCLHILIATOPA COCTABIISIIOT IIPaByIO TPOHKY.
8. SBnsercs nmu aTOMHEIH JMIONE BBICOKOZOOPOTHOM/ HM3K0100pOTHON crcTeMoit? OTeeT
obocHhyiire.
9. HeMy paBHO cpelHee IO HMEKTPUIECKOMY IIOJIEO [ AHCAMOIIS HE3aBHCHMEIX OCLHUJIISITOPOB?
Kaxosa cpeHsIsS HHTEHCHBHOCTE JUIS TOTO ke aHcaMOIs?
10. Kakue pusmdeckne MexaHU3MBI IPHBOJIAT K YIIHPEHHIO CNIEKTPATbHBIX JIMHHH?

B 5 cemecTpe:

Peiituar-xontpoas 1
11. 3amuammmTe BRIpaskeHHe IS €CTECTBEHHO - YUIHPEHHOH THHUH.
12. Yem onpenensercs crekTpanbHas IIHPHHA HA TONOBHHE BBICOTE IUIS €CTECTBEHHO —
YIDHPEHHOH THHHH?
13. CpaBHHTE 10 TOPANAKY BETHYHHBI CCTECTBEHHYIO M [OIUICPOBCKYIO LIMPHHBI JHHAH 1is
OZIHOT'O M TOTO K€ aTOMa.
14. Bo3MokHO T SKCIepUMEHTATBHO HAGIFOAAT eCTECTBEHHO — YIIHPEHHBIA KOHTYP THHUK?
15. Kakopa dusnyeckas mpHpoga CTOIKHOBHTELHOTO YIIHpEHHS?
16. Kakoii BuI nMeeT KpuBas pe30HAHCHOTO MOTIOMIEHUs?
17. ChopMmynupyiite OCHOBHOE OT/IHUME OIHOPOJHOTO YUIHPEHHUS OT HEOAHOPOIHOTO.
18. TlokaskuTe, 4TO OPTOrOHANBHO — MOJAPH3OBAHHBIC CBETOBBIE BOJIHEL He HHTEP(EPUPYIOT.
19. KakoBrI ycroBust ocyimecteienus CTAMOHAPHOH HHTEP(PEPEeHIIHOHHON KapTHHEI?
20. B uHTepdepomeTpe Maiikenncona B CHIIYy TEXHOJIOTHYECKUX IOrpeIIHOCTedl He YIanoch
H3rOTOBHTH  CBETOZCNMHTENb ¢ R=7=1/2. Peanmpho R=0.59. Kax M3MEHHTCH BHI

HHTePQEPEHIMOHHON KAPTHHKH 110 CPABHEHMIO C HIeaIbHbIM TEOPETHYECKHM ClIyyaem?
21. Yto o3nauaet dpasa: «MHTepdepomerp HACTPOEH Ha GeCKOHEUHO LIUPOKYIO TOJIOCY TTOJIOCK
KOHEYHOH IIHPUHBI?Y.

PeﬁTHHF-KOHTpOﬂl_:_;_

l. Ha Ttonkyro mnenky (n=1,33) nanaer Mapaje/ibHbId Ty4oK Oenoro cmera. Yron

HameHust ¢ =352°. Ilpu kakoil TOIIHHEE TUIEHKH 3CpKallbHO OTpa)KeHHBIH cBer Oymer Haubonee
CHJIBHO OKpAIICH B JKeThIH 1BeT (A = 0,60.mxm )?

2. HaiiTn MuHAMaIBHYIO TOMIHHY IICHKH C IOKa3aTeleM NpenoMieHus n =133, npu
KOTOPOH CBET ¢ ANHHON BOMHBI A, = 0,64 MKM HCIBITHIBACT MAKCHMATBHOE OTpPa)KEHHE, a CBET C
AUTHOM BOIHBL 4, = 0,40MKM He oTpakaeTcst coBceM. YToll NaieHHs cReTa pasen 30°.



3. Jlns yMeHbINEHHS MOTePh CBETA M3-3a OTPAKEHHS OT MOBEPXHOCTH CTeKJIA CTEKIIO

[IOKPBIBAIOT TOHKHM CIIOEM BEIUECTBA C IIOKa3aTelleM MpEIOMIIeHHsS # ~ Jn , THe n -
lToKa3aTe/lb  MpENOMJICHAA CTekla. B oToM cioydae amMmiuTymsl CBETOBBIX —KoseHamwii,
OTPAKEHHBIX OT 00EUX MOBEPXHOCTEH TAKOTO CI0sl, GYAYT OAHHAKOBBIMH. IIpu xaxo# TomuuHe
9TOro Clos OTpaxkaTeNbHas CIOCOOHOCTE CTeK/a B HalpaBICHHH HOpMalu OyIeT paBHa HYJIIO
JULSI CBETa ¢ MTHHOM BOJIHBI A 7

4. Cpet ¢ utHHO# Bomabl A = 0,55mxm mamaer HOPMAJIBHO Ha [OBEPXHOCTH CTEKITHHOIO

KMHA. B oTpakeHHOM cBeTe HaGMIONAIOT cHCTeMY HHTEp(EePEHLIHOHHBIX I10JI0C, TpHYEM
PAcCTOAHME MEXIY COCCAHUMH TEMHBIMM Honocamu Ax =0,21mm. Omnpenenuts yron Mexy

TPaHsAMH KITHHA.

5. Ecimu B cxeme untepdepomerpa Maiikenncona 3epkaio, pacIoiokKeHHOe B IPaBoM
Iieye, ABUKETCS TakKe BIIPABO, TO HHTeP(EPEHIHOHHBIE TOTOCH B [I0JIE 3pEHHs CMEIAIOTCS
BIIPABO MIIH BIIEBO (HEHYKHOE 3a4epKHYTh). [Touemy?

6. Hurtepdepomerp MaiikenbcoHa ocBemaeTcs chepryeckoil  MOHOXPOMATHUECKO
BOJIHOH. HM300pasute (kauecTBeHHO) BHI WHTep(hepeHIIHOHHOMN KapTHHEI, HaOmoJaeMoi Ha
BBIX0JIe HHTEpdEepoMeTpa.

7. OueHHTEe MaKCHUMaNbHOE PAacCTOSHHE, HA KOTOPOE MOIKHO repeMeInaTh 3epKaio B
METpOJIOrH4ecKOM HHTep(epoMeTpe MaiikeibcoHa, eclii OH OCBEIAeTCs CIELHATIM3HPOBAHHBIM
He— Ne nazepom (A =632.8um) U3Iydarommm ase IPOJONBHBIX MO/Ibl — LIMPUHA CIEKTpa
usnydyerus ov =100 MI'.

8. Ilokaxure, 410 IUIOmEamM 30H ®penens (mo KpaiHed Mepe s 0-oif, 1-0H,...m-if)
NpaKkTHYeCKH paBHBL YKa3aHHe: IUIOMAdb CEpHYEcKOro CerMeHTa NaeTcs popmyoii
S=2mh;rne r - pamayc ctheprl, 4 - BBICOTA CErMeHTA.

9. Ha pucynke nokasana cxema pedpakTomMeTpa — npubopa s MIMepeHHs MOKajaTels
TIpEIOMICHHUS MIPO3PAYHbIX Cpef. 3/1ech S - y3Kas INeib, OCBELIaeMasi CBETOM ¢ JUTHHON BOJHBI
A=0,589mrm, 1 1 2 — xroBeTs! mmuuHoM [ =10,0cm. [poiinsa muadparmy [ ¢ mByms wmemsmu,
CBeT HHTepdepupyeT Ha okpaHe D. B Hauame B 06eMX KIOBeTax HaXOIMTCA BO3IYX C
Tokasarenem rnpenomnenus n=1,000277 Ilocne 3amensr Bozmyxa B Tpybke 1 ammmakoM
KapTHHA CMECTHIACh BBEPX MO 9KpaHy Ha N =17 nonoc. OnpemenuTts MOKa3aTes
IPEOMIIEHHS aMMHAaKa.

10. B unrepdepomerpe Maiikenscona mpu MOCTYNATeNbHOM JBHIKEHUH OJHOTO W3 3epKall
BUIHOCTh MHTEP(EPEHIMOHHON KAPTUHBI TPH €ro OCBELIEeHHH IKeTTbiM IyOJeToM HaTpus
(4 =58904,1, =58964) mnepuomuyeckn ymenpmanace 10 0. OOGBACHHTE (H3HYECKYIO
npupony shdekTa W HaliTH IepeMelleHHe 3epkana MEXIY JBYMS MOCIEIOBATELHBIMH
HCYE3HOBECHHSIMHU HHTEP(DEPEHIIMOHHON KAPTHHEL

11. Jins untepdepomerpa Pabpu — Ilepo ¢ Gasolt d=25cm ompenenuts: a)
MaKCHMAJIBHBIH TOPSIOK HHTEP(EPEHIMK IS CBETA C JUIMHOM BONHBI A = 0.5micu ; 6) obnacts
CBOOOIHOM MCIePCHHU ISt TO JKe UTHHBI BOJIHEL

12. Unrepdepomerp ®adpu — Ilepo ocsemaercs TayCCOBBIM Ty4KOM He— Ne masepa,
IpHYeM caM HHTepepOMeTp HaxXOmUTCs B HadbHedl 30He nyuka. byaer mu maGmopartbes
XapakTepHast HHTeppepeHIIHOHHAsS KapTHHA B BHIE Kosen? OTeer obocnyiire.

PeliTuHr-KOHTPOIDL 3

13. Ha nuopakumondyio pemerky muamaer HOPMAJIBHO BOJHA € JUTMHOW BOJHBI
A =0.65um. Tlpu sTom yron mudpakuuu Bo BTOPOM TIOpsAZIKE ¢, =45°. Onpenenuts yron

AM(bPaKUEK (), B TPETbEM NOPSIKE IS ATHHBI BOTHB A = .5 Hm .

14. Ilpu HOpMANBHOM MafeHHH cBeTa Ha AU(QPaKIHOHHYIO PelleTKy OKa3aloCk, YTo MO
YIIIOM @ = 35° 1U(parupyroT BOIHEI C A4 =0.63um u A, =0.42 um , IpUYEM IS BTOPOH BOITHEI
MaKCHMAILHBIH MOPSI/IOK B cieKTpe /m = 5. Onpenenuts NEPHOJI PELIETKH.



15. Ompenenuts nTHHY BOJIHBI 1 MOHOXPOMAaTHYECKOIO CBETA, HOPMaJIBHO MaJArIIero Ha
PEIIeTKY C NMEPHONOM d =2.24m, €CIH YIOl Ap MEXIy HalpaBieHHIMH Ha MaKCHMYMBI

IEPBOT0 H BTOPOTO MOPSLIKOB COCTABIISAET 15°.
16. Cget ¢ qiunoM BONHBI 4 = (.534m HOPMATBHO IAzaeT Ha PELIETKY, TIEPHOJ KOTOPOH

d =1.5um . OUpelenuTs yron () ¢ HopMabio K PEILIeTKe, O KOTOPBIM 00pa3yeTcs MakCHMyM
HauOOJIBIIEr0 NOPSIKA.

17. Cser ¢ mnuHO# BonHBI A = (.53 Mm TIOI YTIIOM §=60° MajaeT Ha pemeTKy, NepHoL,
KOTOPOH d =1.5um. ONpenenuts yron ¢ ¢ HOPManbio K pemeTKe, Moa KOTopeiM 00pasyeTcs

MaKCHMYM HauOOJIBIIEro IMOPsIKa.

18. B ¢oxansHOM miockocTH cnektporpada Gbin NONyYeH CIEKTP MKeaToro aybdiera
HaTpud C HCIONB30BAHMEM JBYX DasIHYHBIX pEIIeTOK (cM. pucyHOK). Kak cooTHOcsTCs
NapaMeTpel PEMIETKH 1) U n,, N\ u N, (OTBET B TEpPMHHAX <,>,=)?

19. Onpenenurs OMHHY BOJHBI CTIEKTPAILHON JTHHHHY, 1300pakeHHe KOTOPOH, HaBaeMoe
AU(BPAKIMOHHOH PEMIeTKOM B CHEKTPEe TPETBETO MOPSAKA, COBNANAET C H300pakeH1eM JTHHHH
A = 486.11m B CIIEKTPE YETBEPTOTO MOPSIKA.

20. Coopmymupyiite kpaeble ycinosus Kupxroda mwis nudpakuHOHHOM 3amaun. B dem
CMBIC/T «ONITHYECKOTO IPUOIIHKEHHS»?

21. Kakyro paspeliaonyro cHily J0KeH HMETh CNIEKTPAJIbHEIN anmnapar Il paspelieHus
KenToro nybsera Hatpust (A, =589.0um, A, = 589.6nm). KakoBo AOMKHO GBHITH IpH 3TOM

MHHHMAJIBHOS YHCIIO WITPHXOB N .V JAMQPaKIHOHHON perneTkH, paboTafouiel B [IEPBOM
NopsiziKe, YTOO OHA pa3pelnala 3ToT 1y6ner?

22. VismensieTcs M paspewaromas cuia AnppaKiuoHHON PEILIETKH IIPH U3MEHEHMH YIiia
[IaZICHAA CBETA Ha 3Ty pemeTKy? (OTBeT MOSICHUTE).

23. Chopmynupyiite npenMymectsa (GasoBbix OTpa)kaTe/IbHBIX PELIETOK (SIICTIETTOB) B
CPaBHCHHH C aMIVTMTYAHBIMA pelleTKaMH, paboTaIIIMMH Ha NPOITycKaHue?

24. Bel momyd4aeTe rojorpaMmy MaleHbKOro 3€PKATBHO — OTPAXKAIOIIETO [IAPHKA B CXEMe
Jleiita — Ynatanekca. HapucyiiTe KauecTBEHHO BH NOYepHEHHS (POTOIMYITBCHH.

0) sonpocwl K IK3AMEHY

B 4 cemecTpe:

1. YpaBHenus MaxcBena (061mmit cnyvaii i B BaKyyMme).

2. BonHoBoe ypaBHenue. BeiBox 13 ypasHeHuit MakcBeia.

3. 'apMoHMYecKHe BOIHBL. Y pABHEHHS BOJIH: IIOCKAS, cepuyeckas.

4. DneKTpOMarHUTHas IPHPO/IA CBETOBBIX BOIH H ee OKCIEPHMEHTAIBLHOE MOATEEPKIEHHE
B onbITax ['epra.

5.W3nydeHne pealbHBIX HCTOYHHKOB. Mopynuposannsle  Bonmbl.  Ciyuaitno —
MOJYJIHPOBaHHBIE BOJTHEL

6. I'ayccoB my4ok, kak BaxHeHIuii THII Na3ePHBIX My4KoB. CBOMCTBA rayCCOBBIX Ty4KOB.

7. CneKkTpanbHOE pasnojkeHHe B ONTHKE. IIpuHumm cyneprnosuimy.

8. [onspusanwst cBeta. [TonepedHocTh ¢CBETOBOI BOJHbI B CBOOOJHOM IIPOCTPAHCTBE.

9. CoCTOSHUS MONAPH3ALUH TUIOCKOM MOHOXPOMATHYECKOH BOIHBL DJUIHITHYECKAd,
KpyroBas, THHeHHas TOIApH3aLHH.

10. ITapamerpsr Crokca.

11. Cdepa [Tyankape.

12. IToTok SHEpruu B CBeTOBOH BoIHE. IHTEHCHBHOCTE CBETA.

13. DHeprus, MOLIHOCTE, HHTEHCHBHOCTD CBETOBBIX MYYKOB H UMITYJIBCOB.

14. OcHoBHBIe mOHSTHS hOTOMETPHH.

15. AToM Kak sJleMeHTapHBIil HCTOYHHK CBETA.

16. Pemenue 3anauu o6 H3JIyYCHHUH KJIACCHYECKOTO aToMa/ U0,

17. I'apmonuveckue koneGauus aumons. [lomHag MOIIHOCTh MU3TYYEHHs] U0,

18. Pajmanonnoe 3aTyxanue.



19. Usnyuenne ancambmst ocliuiuistopos. CieKTp H3IydeHHS.

20. YiuupeHHe CNEKTPaNbHBIX JTHHHIA: €CTECTBEHHOE, MOTIEPOBCKOE H CTONKHOBHTELHOE
yIOHpPEHHE.

21. [NoHATHE OMHOPOIHOTO H HEOJHOPOIHOTO YIIHPEHHS.

21. JIuHeHHBIH OCIMIULITOP B MOJIE CBETOBOH BONHEL [loromenue ceera OCIIHIUIATOPOM.

22. Tlornomenue cBeta aHCaMOIIeM OCLHLIATOPOB. 3aKoH Byrepa.

23. Unrepdepenuus ceeta. OnbiT FOHra Kak mepsblil nHTEPhEPEHIMORHBIH SKCIIEPHMEHT.

24. Vcnosue BOSHUKHOBEHHUSI HHTEP(EPEHIIMOHHOM KAPTHHEL

25. Huteppepomerp Maiikenscona. WHTepdepeHIHs MOHOXPOMATHYECKHX BOIH B
unTepepomerpe Maiikenscona. Hactpoiiku nrrepdepomerpa.

26. ITonockl paBHOTO HAKIIOHA M MOJIOCH] PABHOM TOJILIHHEL

27. UnaTepbepeHIus HeMOHOXPOMAaTHYECKOTO CBETA.

28. llonsTre BUAHOCTH HHTEPHEPEHIHOHHON KAPTHHEL

29. MarepdepeHnus cryqaiHoi CBETOBOM BOJIHEL.

30. MaTepdepeHns cBeTa 0T IPOTAKEHHOTO HCTOUHHKA.

31. [loHsATHE BpeMEHHOM! H MPOCTPAHCTBEHHOM KOrepPEHTHOCTH CBETA.

32. MHorouryueBas HHTep(EPEHIIUL.

33. HWurepdepomerp Pabpu — Ilepo. @opmyma Dipd u ee wHcclefoBaHHe I
IIPOXO/SIIEro CBETA.

34. [lndpakuus cera. Poe audpakiunoHnsx (G eKkToB B onTHKE.

35. lpuamun Tiofirenca — @pewens. 3oubl @perens. JudpakiuoHHEIH HHTETpa
Openers.

36. [Ipunnun babune. JlonoHUTENBHEIE SKPAHBI.

36. PacxoIMMOCTE CBETOBBIX IIy4KOB B CBeTe MU(PAKIIMOHHOI TEOPHH.

37. lndpaxuuonHas oleHKa MHHHMAIIHOTO pa3Mepa IIyuKa B doxkyce.

38. KommuecTBeHHOe pernenue MUMPAKIHOHHON 3aqadH. Huterpamsuas  teopema
Kupxroga.

39. TD'panuunsie ycmosus Kupxroda. JIudpakumoHHEL unrerpan  Kupxroda -
I'eneMrobia.

40. Mudpakuus Ha MEPHOAMIECKUX CTPYKTYpax. OCHOBHBIE THITHI PELLETOK.
B 5 cemecTpe:

1. IlpssMOyroJIbHAs AMIUTATY/IHAS PEIIETKA.

2. CeKTpanbHOe OMHCAHHE IPOCTPAHCTBEHHOM CTPYKTYPBI CBETOBOTO MO,

3. Jlunza — onTHYECKHIA 371eMEHT, BBITOTHSAFOIIHIA npeobpazoBanue Oypre.

4. Teopus hopMHUpPOBaHHS ONTHYECKOTO H300pakeHHs 10 AGGe.

5. Mudpaxuus @paynrodepa, kak mpoctpancTeerroe Dyphe — npeobpazoBaHue.

6. Paspemmaromas cuiia OnTHIECKHX IPUGOPOB.

7. I'paHuyHbBIe YCIOBHS Us [0/ HA TPAHMIIE pa3ferna.

8. I'eoMeTpHs OTpakeHHs U IPEOMICHHUS.

9. ®opmyJier @penensi. Yroa Bproctepa.

10. ®azoBpie COOTHOIIEHHS Ha TPaHKIE Pa3aena Cpei.

11. OTpaxkeHHe cBeTa PH HOPMATHLHOM MTAJIEHHH Ha rpaHuiy pasgena. CTos4Yme BOJIHBL

12. IIpocBeTienye ONTHKY U IHIIEKTPHYECKHE 3epKaa.

13. TlonHoe BHYTpeHHe oTpaxenue. Ucerenosanue mpenomiennoi Boabl Mcclenopanme
OTPaxKE€HHOH BOJIHBI.

14. Onucanue sBIEHHI Ha rpaHHIE METAILUTUYECKO MMOBEPXHOCTH.

15. Mozens cnomHoii cpeapbl. Y paBHeHHs MakcBea 1s CrUTOMmHOM Cpelpbl.

16. Knaccuueckas JIopeHueBckas/ oCHUINATOPHAS MOZENb CPEIBI.

17. JlucniepcHs M MOTIOMEHHE CBETA B IMHEHHOM H30TPOIHOI cpeie.

18. HopmanbHas i aHOpMasbHas THCIIEpCHSL.

19. PacnpocTpaHeH#e cBETOBOr0 HMITYIIbCA B aucrnieprupyromei cpene. @azosas u
IPYIIOBAast CKOPOCTH cBeTa. Dopmyina Pases.

20. CtpyKTypa CBETOBOI BOJIHBI B aHU30TPOITHOM KPHCTAILIE.



21. MarepuanbHOe ypaBHEHHE aHH30TPOIHOM CpeIbL. Tenzop onTuueckoii
BOCIHPHHMYHBOCTH.

22. Knaccuuranms KpHCTaIIHIeCKHX Cpe.

23. CobcTBEHHBIE COCTOSIHHS MOJISPH3AIHE CBETOBOH BOJHEI B AHH30TPOIIHOH cpeje.

24. BeMHCIIEHHE CKOPOCTH PacIpOCTPAHEHHS HEOOBIKHOBEHHOM BOTHBI B OXHOOCHOM
KpHCTaIIE.

25. JIBoiiHoe nyuenpenoMiIeHne Ha [PAHHIIE ¢ AHH30TPOIHOMN cpenoi. [loctpoenne
'totirenca.

26. Ilomy4eHHe MONAPU3OBAHHOTO CBETA. (MOIAPH3ALHOHHEIE [TPU3MEI).

277. AHanu3 MOJIAPH30BAHHOTO CBETA. (KPHCTALTHYECKHE TLIACTHHD! H KOMIIEHCATOPEI).

28. WckyccrBeHHas aHU30TpomHsl. (3¢ heKTs Keppa u ITokkensca).

29. ®peneneBcKas TEOPHS ONTHYECKOH aKTHBHOCTH.

30. MarHuTHOE BpaleHHe [I0CKOCTH TOJAPH3ALUHI (>pdext Dapanes). OnTuusckmii
BEHTHJIb.

31. 3anava paccesHHs cBETa MHKPOYACTHLIAMH (Oddexr Tunpans). 3amaua Mu.

32. MonekynsapHoe (PaneeBckoe) paccesHie cBeTa.

33. KomOuHAIIMOHHOE U MaH/IENBIITAMM - GPHILTIOSHOBCKOE paccesiHHE cBeTa.

34. CniexTpockonust KOMOHHALMOHHOTO PACCESIHUS CBETA.

6) 60npoCHI K camocmoamensroll pabome cmydenma:

no 4 cemecmpy:

1. IIpuHIHAN CyTepIIO3HIEHA B ONTHKE TIIACHT, 9TO. ..

2. BomHoRo# dponT — 570 ...;

3. Inockas MOHOXpOMaTHYeCKast BOITHA — 5TO BOJIHA Y KOTOpPOH ...;

4. Cepuyeckas MOHOXpOMaTHUECKas BOJHA — 3TO BOJHA y KOTOPOIi ...;

5. VpaBHEHHE JUIA TLIOCKOH MOHOXPOMATHYECKOI BOTHBI HMEET BHIL: oy

6. B cBOGOIHOM NPOCTPaHCTBE 31EKTPOMATHUTHAS BOJTHA nomnepeysa. Uro 1o oznavaer?

7. IlpaBast ONSIpU3aliis COOTBETCTBYET BOJIHE, /15 KOTOPOH IIPH PacHpOCTPAHEHUU OT
HCTOYHHKA K HaONIOAATENIo ...

8. Hamnbonee ob1muii B MoNsApH3aIiK CBETOBOTO nydka .... OH XapakTepusyercs
CIIETYIOIMMMH NapaMeTPaMH. .. |

9.Kpyrosas (UHpKyJIIpHAS) MOMAPH3ALHS SIBIAETCS YACTHBIM BHJIOM ITOJISIPH3AIHA
SJUTHNITHYECKOH U XapaKTepu3yercs ...,

10.JTuneliHas notspu3anys mpeacTapiser coboii NPOCTEHIIUH CITy4ail MONAPH3AHOHHOTO

COCTOSIHHUS, IIPH KOTOPOM ... ;

I1.B onTike 0cHOBHBIE BEIHYMHBI, XapaKTEPHU3YIOLIHE CBETOBOE [IOJE B TEOPETHYECKOM
OMHCAHUH — 3TO ...;

12.B ontuke OCHOBHOM BeJTHIHHOM, XapaKTepH3YIOIIeH CBETOBOE 11071¢ B 9KCIIEPHMEHTE,
ABTISIETCS ...}

13. IHTEHCHBHOCTB CBETOBOTO MO/ — HTO vt

14. KpuBasi BEIHOCTH 4eI0BEYECKOTO I1a3a OIPEJCIISAET €ro TyBCTBHTEILHOCTD K
Pas/UHBIM JUIMHAM BOJIH H HMEET CIE/YIOIHiT BUI (IPUMEPHO);

15. Tlokosmuiics: MilH paBHOMEPHO ABHIKYIMHCS 3apsi HEe M3JTyYaeT, H3IIydaeT 3apsaf, ...

16. Ecrectennas (paaualuonnas) mupuna CIIEKTPaTbHOM TMHUU 00yCI0OBIEHa ... ;

17. loruepoBekoe yinpenne CreKTpalbHOi THHIK 00YCIIOBJIEHO ...;

18. CrosikoHOBHTe IbHOE YIIHPEHHE CIIEKTPaIbHON JTHHUH O0YCIIOBJIEHO ...;

19. Cpennee mone/ cpeusisi HHTEHCHBHOCTD aHCAMGIS HEB3aHMOIEHCTBYIOMIHX
OCHMJIISTOPOB paBHA ...;

20. B naneHeit 30He rayccoB y4oK HMeeT TPaKTHYECKH ... BOJTHOBOH (PpOHT;

21. B GmmKHe#H 30He rayccoB My40K HMeeT NPaKTHYECKH ... BOJIHOBOH (PpOHT;

22. V1306pasuth cxemy uHTepdepomerpa Maiikenscona/ FOura;

23. YcrnoBue cylnecTBOBaHuMs HHTEP(HEPEHIIHH COCTOAT B TOM, YTO ...

23.BuaHOCTE HHTEpP(hEPEHITHORHOM KAPTHHBI OMHCHIBACTCS bopmymnoii ...;



24. Bpems KOTepPEHTHOCTH CBeTa — 3T0 MapaMeTp, OIpee/seMblii CIEIYIOMUM 00pa3om:
25. lpunumn INoitrenca-Kupxroda Gpopmympyercs ClieIyroIumM odpazom:;
26. Yncno @peHens sBnsercs paxkHeiimeit XapaKTEePUCTHKOH U PAKIHH H IOKA3BIBACT.

27. Mudpakunonnas JmHa Z,; — 970 JUIMHA Z TIPH KOTOpOH ...;

28. I'pannunble yenosus Kupxroda seisrores npubiusutensabvMy. OHH 1ai0T
IIPaBHJIBHBIA PE3yNIBTAT TONBKO B CIIyYae;
no 5 cemecmpy:

e S

14.

L2
16.
1%
18.
19.
20.
21.
22,

23

24,

25.

26.
27.
28.
29,

30.

31.

32.
33.
34.

Jatb orpenenenye NoHATHs "nanbHsAs" 30Ha B AHGPAKIHOHHOMN TEOPHH.

Hatb onpenenetue nonsTus "6KH" 30Ha B IMPPAKIHOHHOMN TEOPHA.

Jlate onpenenenue MOHATHS "yriogas aucnepcus NU(PaKIIHOHHON PELIETKH.
Jlate ompejieneHue NOHATHS "paspelnaromas crocobHOCTh (cuna) mudpakuEOHHOK
PEIIETKH.

Yem onpenensercs paspemmaiomas croco6HOCTE MHKPOCKOTa?

Hem ompeensercs paspeluarmas cocoGHOCTE TeaecKona?

JIuneiiHas onTHyeckas cpena — 3T0 cpejia, I KOTOPOif ...

Jlucnepcus onTHYeCKOi Cpebl — 3T0. . ..

Hartb onpenenenue noHATHA «(pa3oBas CKOPOCTH CBETa.

. [laTe onpeneneHne MOHATHS «TPYNNOBas CKOPOCTH CBETAY.

. Jlate onpenesnenne MoHATHS "HOpMaTbHas" IHCIIEPCHS.

. Jlate onpenesieHne moHATHs "aHOManbHAasg" JIACTIePCHSI.

. CopmynupyiiTe rpaHAdHbIE YCIOBHS [UIS TAHTCHIMATBHOM KOMITOHEHTEL BEKTOpa

E Ha miockoi rpanuue pasziena IByX cpel.

CoopmynupyiiTe rpaHHYHBIE YCIOBHSA A1 HOPMATBHOM KOMIIOHEHTHI BekTOpa D
Ha IJIOCKO# rpaHHmIle pasjiena IBYX Cpel.

ITonsarue "yron bprocrepa".

IlonsTre "mONHOE BHYTpeHHEE OTpakeHHe".

Jlatb onpezenenue noHATHH "H30TponHas" 1 "aHU30TpOMHAS" cpena.
Onrtrdyeckas ock KpHCTALIA — 370 .....

['maBHas nuockocTs B aHH30TPONHOI cpeze — 310 ...

Jlatb ompeznenenye MOHATHII OJTHOOCHOTO U IBYOCHOTO KPHCTAILIA.
OOBIKHOBEHHAs BOJTHA B OHOOCHOM KPHCTAILIE — 3TO ...

HeoOpikHOBEHHAS BOITHA B OJHOOCHOM KPHCTAIIE — 3TO. ...

— - —_

H306pasuth Ha pucyHKe B3aMMHYIO OpHEHTAIMIO BeKTOpoB £, D, k., u S B
0OBIKHOBEHHOH U HEOOBIKHOBEHHOMH BOJIHE.

Yro Takoe «nonspusaTop»? [puBeanTe IPUMEPH HUIMUECKOI peatu3aluu
JAHHOTO ONTHYECKOT0 YCTPOHCTBA.

Yo Takoe «HeTBepTh/ M01yBOIHOBAS M1acTHHKa»? [IpHBeIHTE [IPHUMEpBI
(H3HYCCKOM pealu3aliy TAHHOTO ONTHYECKOTO YCTPOHCTBA.

Yro Takoe «3dext Papanes»?

Haiite onpenenenue moustus "yrpyroe" paccesHue cBeTa.

Haiite onpenenenne NOHATHS "Heypyroe" paccesiHUe CBETA.

[TpuHIMIE! hopMUpPOBaHHS H306paKeHHUIl.

punuun Iofirenca B Gopmytuposke Kupxroda. Jludpakuus dactuuno
KOT€PEHTHOTO CBETA.

[Ipencrasnenue o ronorpadun. MeToms! co3manms rojaorpadu4eckux
H300pakeHui.

MexaHu3M MarHHTHOTO BPAICHHS TUTOCKOCTH MOMAPH3ALIH.
Kiiaccrueckas Teoprs u3iydeHus U IOTIOMEHHS.

KomOunanuonHoe paccesaue csera



7. YYEBHO-METOJHYECKOE H HH®OPMALIMOHHOE OBECIIEYEHHIE
AUCHUTLIHHBI (MO/LYJIST)

a) OCHOBHas JIUTepaTypa:

l. ®usnyeckue OCHOBBI BOJOKOHHOH ONTHKH: YueGHoe mocoGue / A.B. Crpekanos, H.A.
Tensikosa. - M.: ML PUOP: HULl Uudpa-M, 2013. - 106 c.: 60x90 1/16. - (Bricmree
obpasopanue: Bakanaspuar). (mepemier) ISBN 978-5-369-00966-6.

2. Qusuka. Bonnosas ontrka. Keantosas npupoza M3ITy4eHHUsI. DIIEMEHThl AaTOMHON | SIepHOH
(uzuxn: Yueb. moc. / C.M.Ky3sneros, A.M.JIunep - 3-e u3n., mepepa6. u jon. - M.: By3os.
yueb.: HUII MHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(xr) ISBN 978-5-955 8-0350-0,

3. OnTrveckre M3MepeHus [DNeKTPOHHBII pecype] / A. H. Annpees, E. B. Taspunos, I'. T
Wimauud u 1p. - M.: VauBepcuterckas kaura; Jloroc, 2012. - 416 c. - ISBN 978-5-98704-173-2.

6) 1omoHUTeIbHAS THTEpaTYpa:

1. ®uspka. OCHOBBI MEKTPONMHAMHUKH. DIEKTPOMATHHTHBIE KONEGAHHS M BOMHB: YieGHOE
nocobue / C.M. Ky3Henos. - 4-e usz., uenp. u goim. - M.: Bysosckwuii yuebuuk: HULl UHOPA-
M, 2015. - 231 c.: 60x90 1/16. (nepenner) ISBN 978-5-9558-0332-6,

2. KoneGanusi, BOJIHEL, onrrika/CapuHaML.IL. - Hosocu6.: HI'TY, 2015. - 116 c.: ISBN 978-5-
7782-2697-5

3. Uponos, ML.E. BonHoBble mpomecchl. OCHOBHbIE 3aKOHBI[ DneKTpoHHBIH pecype] / U.E.
Hponos.—7-¢ u3. (311.). — DJIEKTPOH. TeKCTOBLIE JaH. (1 daiin pdf : 265 ¢.). — M. : BUHOM.
JlaGopatopus 3Hanni, 2015.—Cucrem. TpeGosanus: Adobe Reader X1 : 3kpaH 10", - ISBN 978-
5-9963-2738-6.

B) IEPHOJHYECKHE U3/AHUS:

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

2. Yenexu ¢usmueckux Hayk: http://ufn.ru

3. Kypuan Texuudeckoit puzuxu u [Tucema B KTO: http://journals.ioffe.ru/pjtf
B) HHTEPHET-PECYPCHIL:

1. http://www.laser.ru

2. http://www.cislaser.com

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

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
AUCIHUILIIHHBI (MOYJISA)

[IpenonaBarne  mucHMIUMHBI  pedycMaTpuHBaeT NPUMEHEHHE  MYJIbTHMEIHUHHBIX
MPE3CHTAlH W KOMIIBIOTEPHBIX CHMYIALHH, Y4TO 0GecHednBacTCSs IPOBE/ICHUEM 3aHSITHH B
000pYIOBaHHBIX MYIIBTHMEIHHHBIM obopynoBanueM aymuTopusx kadempsr ©OullM. Jos
obecrieueHns MPOBENEHAs NPAKTHYECKHX PaboT HMEIoTes KOMIBIOTEPHBIE KJIACChl Kadeapsl
@ullM, a s npoBeneHus Ta6oPaTOPHEIX pabort.

AYIHTODHH U TPOBEAEHHS 3aHATHH OCHAILCHEI COBPEMEHHBIMH TEPCOHANEHBIMH
KOMIIBIOTEPAMH, 00BEIHHEHHBIMH B JIOKAJIBHYIO BLIMHCIHTEBHYIO CETh 1 YKOMILJIEKTOBAHHBIMH
HEOOXOIMMBIM CHCTEMHBIM M IPHKIIAIHbIM IIPOTPaMMHEIM 00ecTIeYeHHEM.



Pabouas mporpamMma JHCHMIUTHEEL COCTABIEHA B COOTBETCTRHH C TpeboBanusivu GPI'OC BO

110 Hanpasnenuto 12.03.05 JlazepHas TeXHHKA H Ta3epHbIe TEXHOIOTHHL.
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IIporpamma paceMorpena u omoGpena Ha 3ace aHuH Kag

Mpotokon Ne _ A ot 72/, <~ tom

3aBeayromuii kadeapoii C.M. Apakenan

/((DI/IO, NOJMUCH)

Pabouas mporpamma paccmoTpena m omoGpena Ha 3acenaHum y4eOHO-MEeTOJHUYECKOH KOMHCCHH

Hanpasnenus /A .03, (S
potokon Ne LA or 73.78 7 rona

HpeaceﬂaTenb KOMHCCHH

C.M. Apakejisia

/ o, TIOAMHCE)

JIACT NEPEYTBEPKIEHUSI
PABOYEI IPOI'PAMMBI JUCHUILTHHBL (MOTYJIST)

PaGouvas nporpamma ono6pera Ha y4eOHBI# rof

IIpotokoin 3acenanus kadenpsr No oT roga

3asenyromuii kadenpoit

Pabouas nporpamma onobpena na yueOHBIH roj

IIporokon 3acenanus kapenpsr No oT roza

3aBenyrommii kadempoii

PaGouas nporpamma ono6pena na yueOHBIH Tox

IIpotokon 3acenanns kapeaper Ne oT roaa

3asenyrommii kadenpoii




