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1. IEJH OCBOEHUSA JUCHUNIINHBI
LenaMyu OCBOEHMS MUCHUIUTMHBI (MOAyJss) OCHOBEI ONTHKH SBJISEOTCH IIOCITIENOBATENBHOE
pacCMOTPEHHE ONTHYCCKAX SBJICHUH HA OCHOBE €IMHOTO 3JIEKTPOAMHAMHYECKOIO IMOIXOIA.
Aucnuniuna « OCHOBB ONTHKKY) HMEET CBOCH Lelbio chOPMUPOBATL Y CTYIEHTOB MOHAMAHNUE
TCOPETHYECKHX M (HU3UYECKHX OCHOB COBPEMEHHOH ONTHKA M TPAKTHKY HPEMEHEHHS
TIOJTy4CHHBIX 3HAHHH B (yHIAMEHTANLHEIX M NPHKIIA/HEIX HCCIEOBAHUAX B 0GIACTH JIA3ePHBIX
TEXHOJIOTHIA,
3agauM JUCHMILIAHBI:
® H3Y4YCHHE OCHOBHBIX 32KOHOB PACIPOCTPAHEHHS CBETa ¢ TOYKHM 3PEHHMS KJIACCHYECKOM
IEKTPOMArHUTHOK BOJIHOBOH Teopun Makcpemnna-Jlopenia;
® H3YyYCHHE OCHOBHBIX 3aKOHOB B3aMMOJEHCTBHA CBETa C BEIIECTBOM B JIHHEHHOM
IpuOIIKEHHH Ha OCHOBE Mozemu JIopeHIa i MaTepHaTbHBIX CPE;
® OCBOCHHE NMPUMEHEHUA QYHIAMEHTATBHBIX (DH3UYECKHX 3aKOHOB ONTHYSCKUX SBICHHM Ui
OMHUCAHKS NPUHLIHIIOB (YHKIMOHUPOBAHHS PasIHYHBIX ONTHYECKAX NPHUOOPOB M CHCTEM,
BKJTIOYas JJa3ePHYI0 TEXHHUKY;
* proOpeTeHHe HABBIKOB CAMOCTOTEIBHOTO PENICHHs THIOBEIX 3334 BOJIHOBOM OMTHKH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII BO
Januas nucnummMHa oTHOCHTES K 6a30B0it wactr OITOIL

Vsydenne JaHHON MMCIMILUIHHBI IIPOXOIHMT B 4-5M ceMecTpax M Oasupyercss Ha 3HAHUSX,

NPHOOPETEHHBIX CTyIEHTaMH B pamKax o06meo0pasoBaTenbHEIX KypcoB (Ousuxa, Maremaruka,
OcHoBe! kBaHTOBOM u3mKH, Teopus BEpOSTHOCTEH 1 MaTeMaTHYECKas CTATHCTHKA.

3HaHWs ¥ IPAKTHIECKHE HABBIKH, OIYYeHHBIE U3 Kypca «OCHOBBI ONTHKHY, HCIOIb3YIOTCA
B JIATbHEHINEM IPH H3yYeHHH CIEAYIONMX JUCIUIUIAH «OCHOBH KBAHTOBOW 3JIEKTPOHHKWY,
«Korepentnas omrnkay, «Henunednas onruka», «BsauMomeHCTBHE JIa3epHOr0 H3IYYeHHH C
BemecTBoMy, «lIpukiansas onrukay, «Jlasepmas TexHukay, «HaydHo-ucenemosarensekas paGota
B CEMECTPE», a TAKKE OyXyT IPUMEHEHB! JUTA HAMCAHHS BBITYCKHOH KBATH(GHKAIHONHOMN paboTEL.

3. KOMIIETEHIIUH OBYYAIOIEIOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA TUCITATLIAHBI (MOJIY.JIS)

B pesynsrare ocsoenus jucrmmuimasl «HenmHeitnas onTHkay ofyuarommiics NoKeH

OCBOHMTE CJIEYIOLIHIE KOMITETEHI[HH
OK-1: cnocobHocThI0 hOpMEPOBATE MHPOBO33PEHYECKYIO IO3HULHIO HA OCHOBE bunocoderux
3HAHHMH.
OIIK-4: ciocOGHOCTBIO YUHTHIBATE COBPEMEHHBIE THACHIIMH PA3BATHS TEXHAKU M TEXHOIOHit
B CBOCH NPoQeCcCHOHANBEHOM NeSTEIEHOCTH,
OITK-6: cmocobHOCTEIO cobupaTs, 06paGaTHBATH, AHATH3HPOBATE H CHCTEMATHIMPOBAThH
HAay4HO-TCXHHYECKYIO HHQOPMAIIHIO 110 TEMATHKE UCCIIETOBAHUS
IIK-1:  crmocoOHOCTEIO K aHaum3y IOCTABIEHHOM 3ajaud  WCCHCHOBAHME B  0BIACTH
npubopocTpoeHHS.
TK-3: croco6HOCTBIO K NMPOBENEHHIO U3MEPEHUN ¥ HCCIENOBAHHS PA3IHUHBIX OGBEKTOB IO
38JJaHHONA METOIHKE.
IIK-5:  crmocoBHOCTEI0 K aHANM3y, pacuéTy, IPOSKTHPOBAHHIO W KOHCTPYMPOBAHHIO B
COOTBETCTBHH C TEXHHYICCKMM 3aJ[AHHEM THIIOBBIX CHCTEM, IPHOOPOB, HETalell M y3II0B Ha
CXEMOTEXHHYECKOM H 2JIEMEHTHOM YPOBHAX

3HaTh: - OCHOBBI (uUIOCOPCKHX 3HAHUY UL (OPMHPOBAHMS MHPOBO33PEHYECKO
NIOSHIHIO Ha WX OCHOBE; CIMOCOOHOCTHEO YYHTHIBATH COBPEMEHHBIE TEHICHIHH DA3BUTHI
OITHYECKON TEXHUKY U TEXHOIOTHH B CBOEH IpodeccHoHanbHON AeaTeNbHOCTH; METOML copa,
00paboTKH, aHAIM3a M CHCTEMATH3ALMM HAy9IHO-TEXHHUYECKYIO uHbopmami B 061acTH
ONTHYECKHX HMCCIICIOBAHMH; METO/Bl aHATM3a 3a/a4 HCCIENOBAHMI B 0O6JACTH ONTHYECKOIO
PUOOPOCTPOCHHS; METOIUKY TIPOBEICHIS ONTHYECKUX U3MEPEHHIT I HCCIIe/OBAHMI PasIAIHbIX



00BEKTOR TI0 3aJ[AHHOH METOMWKE; TCXHHYECKHE 3aJaHds THIIOBBIX ONTHYECKHX CHCTEM,
IpUOOPOB, JeTaNeH U y37I0B HA CXEMOTEXHHYECKOM H DJIEMEHTHOM YPOBHSX.

YMerb:  TpPUMEHST  OCHOBEI  (uiocodcKHX — 3HaHW# il (QOpPMHpPOBAHHS
MHUPOBO33PEHYECKON MO3UIMH Ha HMX OCHOBE B OOJIACTH ONTHKH, YYHTHIBATH COBPEMCHHEIE
TEHICHLUUM PasBUTAS ONTHYECKOH TEXHMKH M TEXHONOTHH B cBoell npodeccronansHoi
AEATENBHOCTH; TPUMEHATh MeTOAbl cOopa, 006paboTKM, aHANTH3a M CHCTEMATH3AIMH HAy9HO-
TCXHHYECKYI0 HH(QOPMANMIO B OONACTH ONTHYECKHX WCC/IENOBAHHUMN; AHATH3MPOBATS 3a4au
HCCNIENOBAaHHH B 00JIACTH ONTHYECKOTO MPUOOPOCTPOCHHUS; IPHMEHATh METOAUKH IPOBEACHHST
ONTHYECKUX HM3MEPCHHH H MCCIECNOBAHMH pa3IMYHBIX OOBLEKTOB 110 3aIdHHOH METOINKE,
COCTaBJIATh TEXHUUCCKUE 3a/laHMs JIjIi THUIIOBBIX ONTHYECKHX CHCTEM, IpuGopoB, aeranedl u
Y3JI0B HA CXEMOTEXHMYECKOM H DJIEMEHTHOM YPOBHSIX.

Baagers: npuémamu dumocodekux 3HaHUM A HOPMHPOBAHKSA MHPOBO33PEHUECKON TIO3HIIH

Ha HX OCHOBC; COBPEMCHHBIMH 3HAHMIME O PA3BHTHH ONTHYECKOM TEXHHKU H TEXHOJIOTHIl B CBOCH

po(eCcCHOHANBHOM JEATENbHOCTH; METOaMK c6opa, 06paboTKH, aHAIM3a H CUCTEMATH3AIIHH HAYIHO-
TEXHHYECKYI0 UMHPOPMAIMIO B OONACTH ONTHYECKHX HCCIEIOBAHMIL, METO/JaMH aHAIN3a 3a7ad W
IpHEMAMH HCCICNOBAHUA B 0ONACTH ONTHYECKOro MPHOOPOCTPOCHHMS; METONMKAMHU IIPOBEICHHS
ONTHIECKAX H3MEPEHHI M HCCIIENOBAHUH PA3IMYHBIX 00BEKTOR 110 3aJaHHON METOMMKE; ANTOPHTMAMH

COCTABIICHUSA TEXHHYECKUX 3a0aHHH JIT THIIOBBIX ONITHYECKUX CHUCTCM, HpH60pO]Ei, Jleraneil u ¥3J10B Ha

CXCMOTCXHHYECKOM H 3JIEMCHTHOM YPOBHSIX.

ceMecTpe 6 3aUeTHLIX e/IMHML, 216 yaca, a B 5 ceMecTpe 5 3aueTHbIX exuHuil, 180 yacos

4. CTPYKTYPA U COJAEP)KAHHUE JUCUHUILIAHBLI (MOYJIS)
Ob1uast TpymoeMKOCTh MUCHMILIHHE! COCTaBNsEeT 11 3aueTHBIX eauuui, 396 wacos, W3 mux B 4
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4 cemecTp
1 Vpasuenua Makceera. 0
BouiHOBOE ypaBHeHHe. 40 13 g 2 28 430%
2 Oueprus CBETOBEIX 4-5 4 y Pe#THHI-
noseit. PoTomeTpus. 4 2 4 18 4/33% KOHTpoJb Nel
3 Knaccrueckass — Teopus
wamyvenus aromos wu | 4| 0-7 4 2 | 4 19 2/25%
MOJIKYJL.
6 Hutepdepenuns csera. 10-11 8 . Peiitrnr-
Hnreppepomerper. 4 ' 6 |3 “l B0 KOHTpOns Ne2
7 udpakuus ceera. Peli -
A 4|12-18 | 8 | 6 |5 22 8/36% ﬁoiiigzﬁ:}B
Hroro 3a 4 cemecTp: 4] 1-18 36 | 18 |18 108 32/36% Oxzamed (36)
5 cemecTp
8 Beemenne B Oypre-
OITHKY. Teopus
bopmupoBarms 51 12 | 4 | 4 9 3/37,5%
OIITHYECKOTO
u3o0paxeHus.
9 BsauMopeiicTBre cBeTa ¢
BEILIECTBOM, 3.6 Wi
JlucnepcoHHbIe 3 8 8 9 4/25%
COOTHOIIEHHS.




CrexTpaysHElH aHaN3
10 | Ilpoxoxnenne  CeeTOM
TpaHHLBI pa3fieNa cpej.
DopMyJIBI MDpewnes. o .
Crcis:qne osmmsL, | 5| /-8 4 4 9 3/37,5% ‘ o
KoHTpob Nol
Sddexr TMOJIHOTO
BHYTpPEHHEr0
OTPaKCHMSL
11| OcHosel 519 |22 9 1/25%
METAJUIOONTHKI,
12 | OnTHka  aHH30TPOIHBIX
cpen. Onnuncoun 5 (10-12 | ¢ 6 9 4/33.3% Pedtunr-
THoKazaTens ? KoHTpONb No2
HPEeNOMIICHHS,
13 | BpaumeHHe  IIOCKOCTH
TNOMPH3ALNH.
Ecrectaennas 513151 6 | 6 9 4/33,3%
OnTHYeCKas AKTHBHOCTE.
Oddexr Papanest.
14 | Paccesnue CBETA,
Yropyroe u Heynpyroe
paccesiHue CBETA:
aexr Tungans,
PeneeBckoe paccesnue, 5 [16-18 | 4 6 9 4/33.3% PedTunr-
KOMOHHALHOHHO® KOHTpo7b Ne3
paccesHHE  CBeTa M
paccesHue
Manyenpirama-
Bpunniosna.
Hroro 3a 5 cemectp: 5 11-18 36 | 36 63 23/32% Jr3ameH (45)
Beero 72 | 54 |18 171 sspaay, | Sxeamen(36),
Ouzamen(45)

Coaep:kanne pasae/os IHCIHUNIHHBI.
Jlexmuu
(4 cemectp)
Pazpen 1. Ypasnenus Makceesuia, Boamosoe ypasnenue.
Jlexmms 1. Vpasnenus Makcsemta. BosisoBoe ypaBHeHHE.
Jlexnusa 2. CTpyKTypa CBETOBOH BOJHEI B BAKYYME.
Jlexims 3. [Tapamerper Crokca. Cdepa ITyamkape.
Paznen 2. Jneprus ceeroBbIx moaei. ®oromerpus
Jlexuust 4. DHeprusd U HHTEHCHBHOCTH CBETOBBIX TIOJIEIA.
Jlexus 5. Bextop YMmosa-TloiiaTHHTA.
Jleknus 6. CeToBrle Bemuuntbl, OOTOMETPHS.
Paznen 3. Kitacormaeckast Teopyst H3TyYeHHs: AT0MOB H MOJIEKYI.
Jlexmusa 7. Knaccudeckas reopus HaTydeHHs Jlopentia.
Jlexuust 8. CraTucTiYeCK e 3aKOHBI yepe/HErHsl. MeXanMbI IHpeHrs CIIEKTPATBEBIX JIAHFIA,
Jlexius 9. AToM B one cBeTOBOI BONHBL Pe30HAHCHOE TIOIONIEHYE CBETA. 3aKoH Byrepa.
Paznen 4. Marepdepenms ceera. Mnrepdepomerpsr,
Jlexwust 10. Vinrepdepentmus ceera. YenoBue BOSHUKHOBEHIS HHTEP(EPSHIIL
Jlexuus 11. TIonsTre BpeMEHHOM 1 IPOCTPAHCTBEHHOM KOTepEHTHOCTH,
Jlexumst 12. Cnoco6s1 monmyyenns uutepdepernun. amepdepomerps: Maitkenscona u FOmre,
Jlexuus 13. Muoromyyeast urrepdeperps. Varephepomerp Oabpr — Ilepo.
Paznen 5. Iudppaxums ceera.
Jlexims 14. Judpaxmus csera. llpuanun Tiofirenca-®penens. 3ombl ®penens. Wurerpan
Kupxroda.
Jlexunst 15. luppaxuus ®penens u qudpaxius Gpayrrodepa.
Jlexunst 16. ludpakimonnast peréTka u eé OCHOBHEIE TAPaMETPEL




Jexums 17, Mudpaxmms Bynsga-Bperra. CiexTpansHELf aHams.
Jlexius 18. 3akmounTelbHAS JISKITAA.

(5 cemecTp)
Pasnen 6. Beegenmme B ®Dyphe-onruxy. Teopusi (OPMHPOBAHMA ONTHYECKOTO
H300paKeHHs.
Jlexnus 1. Beenenue B Oyphe-onTuKy.
Jlexuus 2. Teopus hopmupoBanus onTHuECKoro n306paxeHns AGGe.
Jlextust 3. Paspemmaromast cuita onTHYeckux npudopos. I'onorpadus.
Pasmen 7. B3ammopeiicTBHe cBeTa ¢ BeleCTBOM. JHcnepcuoHHEIE  COOTHOLICHUS,
CnexTpaanHbIi anams,
Jlexuus 4. YpasHenus Makceeiia B cpefe. ATOM B TI0JIE€ CBETOBOI BOJHEL MonerynspHeie
CIIEKTPEL,
Jlexnusa 5. KoMmiekcHas quaieKTprdeckast IIPOHMIAEMOCTh M OKA3aTelh IIPETOMIICHHSE CPEJIBL
Jlexuus 6. Jlucmepcuonnsle coorHomenus. Masopas M CpyIIOBas CKOPOCTH CBeTa.
CrexTpasbHEIH aHATH3, .
Pasgen 8. Ilpoxosienne cBeToM rpanuusl pasgena cpej. Dopmynst Dpenens. Crosune
BOJHBL I deKT NoTHOro BHyTPEHHEr0 0TPAMKEHH S,
Jlekums 7. llpoxoneHwe TpaHuIEl pasiena cpel. I'paHHuHBIE YCIOEMA B YpaBHEHHSIX
Makcgemna.
Jlexnust 8. Beigoyy 3ax0H0R npenomnenns. Dopmyasr Gperes.
Jlekmust 9. HopmaneHoe najeHHe HAa TPaHUIY pasjelia ¥ CTOSYHE BOJHEL IddeKxT 1momHoro
BHYTPEHHEI'0 OTPaKCHHS,
Pazpen 9. Ocnosel MerannoonTuxu. IloBepXHOCTHBIE BOJIHBL
Jlexrua 10. OcroBer MeTamIo0nTHEM, [I0BEPHOCTHEIC BOJIHEL B IIPOBOJIAINMX Cpeaax,
Pazgen 10. OnTuxa AHH30TPOIHBIX CPed. DILIMIICOMI MOKA3ZATe s TpeaoMJIeHH,
Jlexous 11. OnTHKa AHM30TPOIHBIX cpefl. DIUIHIICOM IOKA3aTeNsl IPETOMIICHUSL.
Jlexuust 12. Ilocrpoenne [folreHca W ABYIydYenpenoMieHue Ha TpaHHIE ¢ aHH30TPOIHOI
CPENOH.
Pasgen 11. Bpamenue nurockocta noaspmsannn. EcTecTBennan onTHICCKIT AKTHBHOCTD.
Jlexuist 13. Bpamenue mocKoCTH nospu3aniy. EcTecTBeHnas onTHUecKas ak THBHOCTS,
Jlexuus 14. OnTHyecKky akTUBHBIE BemecTBa, D(pPeKTr! Keppa u ®apajes.
Paspen 12. Paccesinue cera, Peneesckoe paccestaue, KoMbunamumonnoe paccesHHe cBeTa M
paccesnne Maupeasmrama-Bpuiosna.
Jlexuust 15. Paccesnue cBeta. Ypyroe u Heympyroe paccesiHue CBeTa.
Jlexuns 16. Dddexr Tunnans, Peneesckoe paccesuue,
Jexnusa 17. KomOuHanmonHoe paccesHue cBeTa. PaccesHue Mannensmrama-bpuinmossa.
Jlexuus 18.3akmouaTensHas TeKIus

JIABOPATOPHBIE 3AHATUSA
(4cemecTp)

1. Hnrepdepomerp Maiikenscona. Onruueckas cxema. HOcTrpoBka omiyeckoit
cxeMsl. PasiiHble HacTpoliku HHTepdepoMeTpa, HACTPOHKA Ha MONOCH! KOHEYHOH
UIMPHHEL

2. Momuduxanus Traiimana — I'puna unrephepomerpa Malikenncona A
IIPOBEPKH KAaYEeCTBA IIOBEPXHOCTH ONTHUYCCKUX JIETATCH.

3. IIpou3BOJCTBEHHBIH KOHTPOIb ONTHYECKHX TIOBEPXHOCTEH MPOOHBIM CTEKIIOM.

4. H3mepenue moxa3aTels IPEIOMIIEHHS IIPO3PAYHOTO Marepuana (CTeKma) ¢
MIOMOIIBIO MHKPOCKOIIA.

5. HMudpakuus ®payHrodepa Ha pasIHIHBIX THIAX SKPAHOB.

6. Hsyuenue mudpakiiMoHHOM pEIETKH.

INPAKTUYECKUE 3AHATUS
(4 cemecTp)
1. YpaBHeHns MakcBeILIa. BOJIHOBOE ypaBHEHHE.



2, CtpykTypa CBCTOBOI BOJHEI B BAKyyMe.

3. DHepPrus ¥ MHTEHCUBHOCThL CBETOBBIX Toneif, Bexrop Ymopa-[loHTunra.

4. CperoBble BenmnauHbL DoTOMETpHS.

5. Knaccuueckas Teopust uanydenus Jlopenna.

6. ATOM B II0JIe CBETOROIT BOJIHEL Pe30HaHCHOE MOTYIOMEHH e CBeTa. 3aKoH byrepa.

7. MaTepdepenuus cpeTa. YCoBHE BO3HHKHOBEHHs MHTepdepeHimuu. IloHsTue

BPEMEHHOM H MIPOCTPaHCTBEHHON KOrepPEeHTHOCTH.
8. Muoronyuesas unrepdepennus. Hureppepomerp @abpu — Iepo.
9. Mndpaxmus Openens u nudpaxuns Opayrrodepa. udparuuponnas pemérka u
€€ OCHOBHBIE IAPaMETPEL.
(5 cemecTp)

1. OcHoBel ®ypre ontuky. Ilpeobpasosanme Dypre. IIpaKTHUCCKHE BHIMHCICHIS
HHTETPAIOB Dyphe, He0OXOAUMEIE B JlabHEHINEM H3TI0XKEHIH.

2. Koppensuuonnas ¢pyukius. Teopema Bunepa-Xununna.

3. Teopus dopMupoBanus ONTHYECKOTO H300pakeHus AGGe.

4. Paspernaromas cuiIa ONTHYECKHX TIPUGOPOB. DIEMEHTHI rojorpadum.

5. Ypaswenus  MaxcBeiwta B cpenme.  KommiekcHas JUBIIEKTPUYECKasd
NPOHHIAEMOCTh U ITOKA3aTellb [IPEIIOMIICHHS CPEIEL.

6. MucnepcuoHHble cooTHOmreHus. (azosas M TIPYNIOBAs CKOPOCTH CBETA.
CrexTpayibHBIH aHanm3.

7. TIpoxoxxieHHe TpaHHNE!I pasjiena cpell. |'paHHUHBIE YCIOBAS B YPaBHEHHUAX
Makcgenna.

8. BeIBOX 3aK0HOB mpenomieHus. ®opmyisr ®penens,

9. OcHoBBI MeTaIOONTHKH. [[OBEPXHOCTHEIE BOJHBI B IPOBOIAIMX CPeiax.

10. Pacuér mapamerpoB HHTEp(epeHIMOHHON KAapTHHEI 1Jid Pa3IMYHEIX HACTPOEK
unTeppepomeTpa Maiikenscomna i uarepdepomerpa IOwra.

11. OnTHKa aHU3OTPOTHBIX Cpel. DIIHICOMT TOKA3aTENs TIPENTOM/ICHHS.

12.ITocrpoenne Ioliresca u ABYJTy4€-IIPCIIOMIIEHUE HA I'DAHULE € aHW30TPOIHOM
cpenoi.

13. OnTugecky axtusHEe BemecTsa. Dddextsr Keppa u Qapanes.

14. Paccesinue cBeta. YIpyroe i Heynpyroe paccesHue CBeTa,

15. 3ddexr Tunnang, Peneeckoe paccesuue.

16. Kombunannonnoe paccesuue ceera. Paccesnue Mamnpensimrama-bpuinosna.

17. Borauciienne aUGPaKIMOHHBIX HHTEPAIOB JUIA HEKOTOPBIX OCHOBHBIX THIIOB
3KPaHOB (IIeJ)Tb, KPYTIIas alneprypa).

18. Bemmonrenue nocrpoenus [oiiremca s Pa3MYHBIX 3alad, CBM3aHHBIX C
DIICMEHTAMH IIOJIAPH3AIMOHHOM OIITHKH.

5. OBPA3OBATEJIbHBIE TEXHOJIOT MU

IlpoBeyieHne NEKNMOHHBIX 3aHATHH obecmedeHo CHCLHAIH3UPOBAHHLIME Ay IUTOPHAMH,
000pyIOBAHHBIMU KOMITBIOTEDAME U 3IEKTPOHHBIMH IPOEKTOPaMH, YTO TOZBOJISLET CONPOBOXKIATE
YTCHHE JICKIUI AeMOHCTpammei KOMIIBIOTEPHBIX CIAHI0B.

B pamkax IeKImOHHOTO Kypea HCHOIb3YIOTCS TAKKE CJIEAYIOLIUE TEXHOIOTHH:

KoMmbioTepHble cHMyIsIUE  J1a3epHO-MHIyUPOBAHHEIX IIPOIIECCOB, JIEKAIIUX B OCHOBE
Ta3epHBIX IEPCIEKTHBHBIX TEXHOJIOTHIA.

IIpumenenne My TETHME/IHA TEXHONOMHH (TIPOBE/ICHIE TEKIHOHHBIX 3aHTHI ¢ IIPAMEHEHEM
KOMIIBIOTEPHBIX IPE3CHTAIHA H JEMOHCTPAIHOHHBIX POIMKOB ¢ IIOMOIIBIO npoexkTopa una IBM);

Texuonorus mpo6iiemuoro o6yuenus (case study).

llpy  paccMOTpeHMM  BONIPOCOB  IPAKTHYECKOrO NPUMEHEHHS,  PaCCMOTPEHHOIO
TCOPETHHECKOro MaTrephana, MCIOJIB3YeTCS JHAllor CO CTYNCHTAMH Ha IIPEIMET BO3MOJKHBIX
CIocoO0B PELIEHUs OCTABICHHOMN 3a1aun.

Berpeunn ¢ ydgembMum ucreumanweramm, paGoTarommmM B HAIPABICHUH DPAa3BUTHS U
HCIIOJIB30BAHU MIEPCIEKTHBHBIX JIA3EPHBIX TEXHOIOTHI.



6. ONEHOYHBLIE CPEJACTBA JIUIAA TEKYHIEI'O KOHTPOJIS YCIIEBAEMOCTH,
NMPOMEXKYTOYHOM ATTECTAILIAM I10 UTOTAM OCBOEHUS
AUCIUILIAHBI H YUYEBHO-METOIUYECKOE OBECIIEYEHWUE
CAMOCTOATEJBLHON PABOTHI CTYIEHTOB
) 6ONPOCH PEUMUH-KOHMPOJIA:
B 4 cemecTpe:
PeliTHHr-KOHTPOIE 1
1.3anumuTe ypaBHeHue I IIOCKOH MOHOXPOMATHYECKOH BOJIHBI, PACTIPOCTPAHAFOLLEHCS
B HAIIPABJICHUH OPTA 7 .
2.3anummTe ypaBHEHHE JUIA INIOCKOM JIMHEHHO — MOJSPH30OBAHHON MOHOXPOMATHUECKO
BOJIHBI, PACTIPOCTPAHSIOICHCS B HATIPABJIEHHH OCH Z (OJTHOMEPHBIN crydai).
3. 3anmmiuTe ypaBHEHUE IUIS IVIOCKOH MOHOXPOMATHYECKOH BONHEI, HONSAPH30BAHHON 110
KPYTY H paclpoCTPaHMIONICHCS B HAIIPABICHUH OcH Zz (OJHOMEPHBIN cliyyaif).
4. Kakoil mapamerp 3ICKTPOMAarHHTHOIO IIOJA AOCTYNIEH JUIA BKCIEPHMEHTAILHOTO
OIpeAeNeHUA B CIIydae ONTHYECKOTO TUAMA30Ha JIHH BOJIH?
5. KakoBo ycioBre KBa3HMOHOXPOMATHYHOCTH B YaCTOTHOI OGNACTH M KaK €ro MOKHO
TPaKTOBATE BO BPEMEHHOH 001acTH?

—

6. M300pasute MpOCTPAHCTBEHHOE pacnpeneieHHe BeKTopoB £ u H B juHeiHO —
NIOJIIPU30BAHHOK BOJIHE, PACIPOCTPAHIIONICHES BIOIb OCH Z .

7. ChopMymipyiiTe IPHHIMN CYNEPIO3HIMHA [UTS 3JIEKTPOMATHETHEIX BOJH ONTHYECKOTO
JIaIa3oHa.

8. DiekTpOMarauTHas BOJHA B BAKyyMe sABISETCS Tonepedroif. Kak Brl 370 moHmMaeTe?

9. Yto Takoe KpuBas BUAHOCTH YEJOBEYECKOTO IJ1a3a?

10. I1pu BEIMONTHEHIY KaKHX yCIOBHIT BONHOBOH (DPOHT Ta3epHOIO rayccoBa JIy4Ka MOXKeT
CYHTATBCS IUIOCKUM? OTBET MOSICHUTE.

11. IIpu BEIIONHEHMK KAKHX YCTOBHIA BOJIHOBON ()POHT JIa3epHOTO rayccoBa Ny4ka MOXKET
cUHTaThCs cepuyeckum? OTBET MOsSCHHUTE.

PeliTHHr-KOHTP OB 2

12. Wsobpasute Ha chepe Ilyankape Touky, COOTBETCTBYIOIIYIO IOJISIPU30OBAHHON 110

a
JICBOMY JIUIMIICY BOJHE C OTHOILIEHHEM OPTOTOHAIBHBIX aMIUTHTY % =3 W ¢araroM (as
2

Mexay HaMu 8 = 7 /6, Ipunsts S, =1.

13. H3zobpasute Ha ctepe Ilyankape Touky, COOTBETCTBYIOILYIO IOMSPH30BAHHOM IIO
[IpaBOMY SJUTHIICY BOJIHE ¢ OTHOIICHHEM OPTOTOHANBHBIX aMIUTUTY)X ¢, /a, =2 W ¢iBuroM daz
MEXIY HuMU & = 77/ 4. Tlpuaste S, =1,

14. Wsobpasure mna cdepe Ilyamkape Touky, COOTBETCTBYIOUIYIO JIHHEHHO —
NOJISIPU30BAHHOM BOJIHE eOUHWYHOH MHTEHCHBHOCTH (S, =1), BexTOp E KOTOpOH HakIOHEeH
mox yriiom 135° x ocu abenuce.

15. Beraucnute mapamerpsl CToKCa JUIs MIOCKOH BOJHEL IIOJIAPU30BAHHOM 10 1TpaBoMy
kpyry. [lpunars S, =1.

16. Berauenure mapamerpsl CTOKCa IS MUIOCKOH BOJHEL TOJISIPH30BAHHON [0 JIeBOMY
kpyry. ITlpunars S, =1.

17. Cerumocteio K[am/m*] Ha30BeM IONHBIN CBETOBOI IIOTOK, ITOCHIIAEMBIH €JIHHHIIEH
CBETALIEHCS IOBEPXHOCTH B OJHY CTOPOHY, T.€ B TEIeCHEIH yroy (=27 . Haitru BhIPasKCHIE
Ang K, ecid MCTOYHMK HOJUMHSeTcs 3akoHy Jlambepra u mmeer ApKOCTE B, =8 u He

3aBHCANIYIO OT yIiia HaOII0AeHHS,
18. Beruuciure napamerpst CTokca JUIs MIIOCKOH BOJIHBL, THHEHHO - NOMAPH3OBAHHOMN O
YLIOM 77 /3 K TOpPH30HTabHOM ocH. [IpuEsTH S, =1.



19. M3obpasure na cdepe Ilyamkape TOUKY, COOTBETCTBYIOIIYIO HOJSPH30BAHHON I10
NpaBOMy SIUTMICY BOJHE C OTHOIIGHHEM Manod u Gospinoit ocell b/a=1/2 u yrioMm Mexay
GonbInoii 0cki0 AMIHIICA U OChI0 abcrucc, pasrbM 7 /4 , TIpHHATH S, =1.

20. M3obpasure na chepe Ilyankape TOUKY, COOTBETCTBYIOMYIO ITOJSIPH30OBAHHON IO
JICBOMY DIUTMIICY BOJIHE C OTHOIICHHEM Majiol M Oonbinoi oceit b/a=1/2 wu yrioom Mexay
GO0 0CKIO IIMIICA H OCHIO abcmuce, paBubM 7 /3. [Ipunsats S, =1,

21. W3obpasure ma cdepe IlyaHkape TOUKY, COOTBETCTBYIOUTYIO ITONAPH3OBAHHOM IO
JICBOMY JJUIMIICY BOJIHE ¢ OTHOLICHHEM MaIOH H OonbImo# ocedl 1/3 m yrmom mexiy Goabmmoi
OCBIO 3IIIHIICA U OChIO abcuuce, paBHeiM 7/ 6, [Ipunsts S; =1.

22. B uenTtpe mapa HaXOIWTCS TOUEUHBIA MCTOYHMK CBETA, MMEIONIHI cuny ceera 1
xanoenq. Haiijimre 0CBEIEHHOCTE OBEPXHOCTH (B [11k]), ecim pagmyc mmapa pasen 0.5 m.
PeliTHHr-KOHTpOJIBL 3
1. M3oGpasure kmaccHIecKylo aTOMHYIO Mogens ToMCOHA M 3alMIIMTe ypaBHEHHE KodeOamuii
ONITHYECKOTO 3JIEKTPOHA,
2. ChopmymupyiiTe yClOBHS H3IyYCHES JBHKYITIMCS 3aPSIIOM.
3. Kax ObicTpo M3MeHseTCs B IPOCTPAHCTBE MEPEMEHHOE 3NEKTPHUCCKOS MOJIE, U3IyIaeMoe
JUIIOJIEM, 110 CPABHEHHIO ¢ [TIOCTOSHHBIM ITOJIEM 3aPSJI0B, EI0 COCTABJISIONIHX?
4. VIany4aet i TUIIONB B HALPABICHUH, IEPIICHANKYIISPHOM HalpaBleHHui0 Konebanuit? Oteer
obocHyiiTe.
5. MsiayyaeT ju nuions B HANpPABICHHH, KOJUIMHEAPHOM HAIpPABICHHIO KojieGanmit? Orer
obocHyiite.,
6. Ilpn BBIIONHEHMM KAKHX YCIOBHI{ CIIPABEITHBEI CIE/IYIOLIME BEIPXKEHHS JUIst TTONE,

M3ITyJaeMBbIX JUIoneM & = ——im[ﬁ,[ﬁ, Piins rfe)l, H= ——i—[ﬁ, E(t —-r/e)]?
cr cr

7. Tloxaxute, 4T0 BeKTOpa 7 (OPT B HANPABIEHHH HAOMOMCHMHs), L (dIEeKTpHYecKoe ToNe) |

H (MarHATHOE 110JIE) IS KIACCHYECKOTO OCIHIIISTOPA COCTABIISEOT IIPaBYIO TPOHKY.
8. fBngerca aM aTOMHBIM JIHIIONE BBICOKOJI00pOTHOH/ HuU3KOmOOpoTHOH cHeremMoit? OTger
obocuyiire.
9. HeMy paBHO cpejiHEE IO SMEKTPHIECKOMY TTOJIO [T AHCAMOIS HE3aBHCHMEIX OCIIHJUIATOPOB?
Kakosa cpeassiss HHTEHCHBHOCTB 715 TOTO ke aHcamOms?
10. Kaxue dusnueckue MexaHH3MbI IPUBOJSAT K YIIHPEHHIO CIIEKTPAILHBIX JIMHHIL?

B 5 cemecTpe:

Pel THHI-KOHTPOo.Ib 1
11. 3anuniuTe BEIpAXKEHHUE JUISL €CTECTBEHHO - YITHPEHHOM JIHHYH.
12. Yem ompenensercss CHeKTpanbHas IIMPHHA Ha IIONOBHHE BBICOTHI [T ECTECTBEHHO —
YIIMPEHHOHR JIMHHK?
13. CpaBuuTe 1O MOPAAKY BEIMYMHEL €CTECTBEHHYIO H JIOIUIEPOBCKYIO ITHPHHEL JHHHHE s
OJIHOI'0 H TOTO K€ aroma.
14, BO3MOKHO JTH SKCIEPUMEHTAIBLHO HabIIONaTh €CTECTBEHHO — YITHPEHHBI KOHTYDP JIUHUK?
15. KakoBa dusnyeckas mpapo/ia CTOIKHOBUTEILHOTO YITHPEHUs?
16. Kaxoit BUI UMeeT KpUBasi PE30HAHCHOTO TOTIIOIEHHS?
17. Chopmympylite 0CHOBHOE OTIIHYHE OIHOPOIHOTO YIIHPEHHS OT HEOJIHOPOIHOTO.
18. TlokaxuTe, YTO OPTOTOHATBHO — IONAPH3OBAHHEIE CRETOBREIC BOJIHEI HE UHTEP(EPUPYIOT.
19. KakoBbl yci0BHS 0CYIIECTBICHMS CTANHOHAPHOMN UHTEP(EPEHITHOHHOM KAPTHHEI?
20. B unrepdepomerpe MaiiKkenscoHa B CHIIY TeXHONOTHYECKHX IIOTPEITHOCTEH HE yaamochk
M3TOTOBHTE cBeTofenuTeNs ¢ R=T=1/2. Peamso R=0.59. Kax wusMenurcs Bux

HHTeP(EePEHIMOHHON KapTUHKH 110 CPABHEHHIO C HICATBHBIM TEOPETHUYECKHUM cliydaem?
21. Yro o3navaet dpasa: «MHTEpdhepomerp HacTpoeH Ha GECKOHEUHO LIMPOKYIO IOJIOCY TOJIOCEI
KOHCYHOH IMHUPHHBI?Y,

PeliTHHr-KOHTPOAE 2




1. Ha Tomkyro mnenky (n=1,33) mamaer mapannensHbIi my4ox Oenoro cBera. Yrou

najgenus @ =52°. lIpu KakoH TOMIMHE IUICHKH 3€PKAIbHO OTPaKEHHBIA CBET Oyner zambonee
CHIILHO OKpamieH B yenThii nset (A = 0,60mxm )?

2. HaliTh MHHHMAIBHYIO TOJIIUHY INEHKH ¢ MOKa3aTelIeM npenomieHus #=1,33, opu
KOTOPOH CBET ¢ MIHHOH BONHBI A, = 0,64MKM HCIIBITEIBACT MaKCHMATBHOS OTpaXKEHUE, a CBET ¢
AnaHo# Boymael A4 = 0,40Mmrm He oTpaxkaeTcs coBceM. Yol najeHus ceera pasen 30°.

3. Jlns ymeHbIICHHS IOTEPh CBETA M3-33 OTPAKEHHS OT IIOBEPXHOCTH CTEKIa CTEKIIO

TIOKPBIBAIOT TOHKHM CIIOEM BEINECTBA C IIOKA3ATENEM MPEJIOMICHHA # ~ «/ﬁ rie n -
loKasaTenb TNpPeJIOMICHAS CTIeKna. B oToM cilyyae aMIUTMTYAbl CBETOBBIX KoJeOammii,
OTPAKEHHBIX OT 0OCHX MOBEPXHOCTEH TAKOTO CJIOS, OY/YT OIHHAKOBBIMA. Ilpu xaxo#t Tommume
STOr0 €05 OTPAKATENbHAsA CIIOCOOHOCTh CTEKIA B HANPABIEHUHM HOPMAIK Oyner paBHa HyJIHO
UL CBETa ¢ JIIHHOMH BOJHEL A ?

4. Cper ¢ nmuHOM BonHEl A = 0,55MmKkm mamaer HOPMAaJIBHO Ha MOBEPXHOCTE CTEKIIIHHOTO

KnmuHa. B oTpaceHHOM cBeTe HaGmonaroT cHcTeMy MHTEPPEPEHIHONHEIX TIOJNOC, NIPHYEM
PACCTOANME MEXTY COCCHUMH TEMHBIMH mHonocamu Ax =0,21mm . Onpegenuts yrom Mexuy
IpaHsIMH KIIHHA.

5. Ecin B cxeme mmTepdepomerpa MaiikenbcoHa 3epkalio, PacIoNiOXEHHOE B TIPABOM
TUICHC, JIBHIKETCA TAkKe BIPABO, TO HHTEPHEPEHIMOHHBIE MOJIOCK B TIONE 3PEHHS CMEIAr0TCs
BIPABO WIIM BIIEBO (HEHYKHOE 3aUepKHYTh). [Touenmy?

6. Hnreppepomerp MaiikenbcoHa OCBemaeTCs chepHYECKO  MOHOXPOMATHYECKOM
BOJIHOH. M3o00pasute (kauecTBEHHO) BHA HHTepdEPEHIMOHHOMN KapTHHEI, Ha0momasMol Ha
BBIXOJIC MHTEP(EpOMETpa.

7. OueHute MaKCHMAJILHOE PAaCCTOSHHE, Ha KOTOPOE MOXKHO II€peMEINaTh 3epKalo B
METPOJIOTHYECKOM HHTEp(epoMeTpe MaliKebcoHa, el OH OCBEIASTCS CIEIHAM3UPOBAHHBIM
He - Ne naszepoM (A =632.8um) mnyuarommm jse TIPOJOJBHBIX MOJIbI —- IIMPHHA CIIEKTpa
u3nyuenus ov =100 M.

8. Iloxaxwure, uro mromann 308 ®penens (o KpaitHeit Mepe jun 0-oif, 1-0ii,...m-if)
IPaKTHIECKM DPAaBHBEL YKasaHWe: IUIOMAAb CHEPHYECKOr0 CEerMEHTa JAeTcs dopmyoit
S=2mrh;THe r - paguyc cepsl, 4 - BEICOTA CerMeHTa.

9. Ha pucynke mokasana cxema pepakromerpa — pubopa ISl U3MEPEHHs oKa3zaTelst
NIPETOMIICHUS TIPO3PAMHEIX cpejl. 3Mech S - y3Kasl [Iellb, OCBEIAEMAs CBETOM C JUIHHOMN BOJHEL
A=0,589mrm, 1 1 2 — xroetsl mmHo#  =10,0cm. Hpoiins muadparmy ) ¢ aByms mensamu,
ceer uHTepdepupyeT Ha oSkpane D. B mauame B obemx KioBeTax HAXOMUTCS BO3IAYX C
ToxasareneM npenomnenus n=1,000277 .Ilocne 3amensl Bo3nyxa B Tpybke 1 ammuakom
KapThHa CMECTHIaCh BBEPX MO 9KpaHy Ha N =17 monoc. Onpesenuts moka3aTels
IIPEJIOMIICHUS aMMHAKa.

10. B narepdepomerpe Maiikenscona mpu IOCTYIIATEIBHOM JIBHXKCHHH OJJHOTO W3 3€pKall
BUJIHOCTE HHTCPHEPEHIMOHHOM KapTUHLI IIPH €r0 OCBEMCHHH 3KEJITHIM nyOmerom Hatpus
(4 =58904,4, =58964) nepuoxnueckn ymenbinanace g0 0. OOBACHHTE (H3KUECKYIO
Ipupony odexra W HAHTH nepeMelieHHe 3epKaia MEKIY ABYMA IIOCHEN0BATENEHBIMHI
MCUE3HOBEHUSMH HHTEPDEPEHIINOHHON KAPTHHEL

11. Jlns wmaTepdepomerpa dabpu — Ilepo ¢ Gasoit d=25cm ompenenuts: a)
MaKCHMAIILHBIH HOPs/I0K HHTepHEPEHIME JUIS CBeTa C ITHHON BOIHBI A = 0.501cH ; 6) obnacte
CBOOOJHOM IUCTICPCHH IS TOM JKe ITHHE] BOJIHEL

12. Nurepdepomerp Pabpu — Ilepo ocsemaercs raycCOBBIM IyuykoM He— Ne nazepa,
IpHYEM CaM HHTep()epoMeTp HaXOAUTCH B HAlbHEH 30He ny4yka. byner mm maGmromarecs
XapakTepHas MHTep(hEepeHIIHONHAs KapTHHA B BUAe Kojten? OTBer obocHyiiTe.

PeliTuar-xouTpoas 3




13. Ha nudpakuponnyio pemerky magaer HOPMaTBHO BOJIHA C JUIMHOH BOJIHEI
A4 = 0.65um. Ilpu stoM yron IuQPaKIMA BO BTOPOM nopsajike ¢, =45°. Onpenenuts yrou

mudpakug @ B TPETHEM TIOPAIKE IS JJIMHBI BOJIHBI A, =0.5um.
14. ITpu HOpMAaNBEHOM TIaJIEHHH CBETA HA AU(DPaKLIHOHAYIO PEINETKY OKA3a10Ch, YTO IO
YIIIOM @ =35° 1u(parupyroT BOJIHEI C A =0.63um u A, =0.42um, npudem Jy1s BTOPOi BOJHEL

MAaKCHMaNLHEIH MOPANOK B CIEKTPe m = 5. ONpe/ienuTs IepHO | PeLIeTKY.
L5. Ompesienuts IyiHy BOMIB /, MOHOXPOMATHUECKOTO CBETA, HOPM@IBEHO NIA/IAK0IIETO Ha
PEHICTKY ¢ MEpHONOM d =2.2um, €CIM YTON Ap MEXKIY HATIPABICHHAMH HA MaKCHMYMBbI

IIEPBOT0 ¥ BTOPOI'0 MOPSAKOB COCTABIAET 15°.
16. Ceer ¢ oM BONHBL A = (.53 14m HOPMaIBHO TAj@eT Ha PeIIETKy, meproJi KOTOPOi

d =1.5pm . OIpe/IeNuTs yron () ¢ HOPMAIBIO K PELIETKE, MOJ KOTOPBIM 00pasyercs MakCHMyM
HauOOMBIIEro MOpsIKa.

17. Ceer ¢ aymHol BOJHE A =0.53 Am IO YITOM 3 =60° MajaeT Ha pemeTKy, Hepuo
KOTOpo# d =1.5xm . Oupenenars yron @ C HOPMAJIBIO K PEIIeTKe, I10J KOTOPEIM oGpasyercs

MaKCUMyM HauOOJIbIIET0 MOpsaKa.

18. B dokansnoii mnockocrn crekTporpada ObLT TOMYdYeH CIHEKTp xemroro xyGmera
HATpUsl C MCIONL30BAHMEM JIBYX PasiMYHBIX pemieTok (cM. pucyHok). Kak cooTHOCSTCS
NapameTpel PEIIETKH 7 U 1,, Ny u N, (OTBET B TepMuHAX <,>,=)?

19. Oupenemuts MIMHY BOJNHBI CIEKTPATEHOMN JTHHUM, u3o0paskeHre KOTOPOH, jjaBaemoe
JM(BPAKIMORHOH PEIIeTKOl B CHEKTpe TPeThero IIOpsAJKa, COBIANAET ¢ M300paKeHHeM JIHHUK
A =486.11m B CHIEKTPE YETBEPTOrO MOPSIKA.

20. Chopmymupyiite Kpaesbie ycnoBus Kupxroda mus mudpaknmornoit zamamn. B uem
CMBICIT «OIITUYECKOTO IIPHOIIHIKEHII»?

21. Kakyro paspermaionyio cuiy J0KeH HMETh CIICKTPabHBIH annmapat Ui paspelneHus
xKenroro ay6rera ‘Harpus (A, = 589.0um, A, =589.6nm). KakoBo nomkeo GBITH MpPH 3TOM

MHHUMAILHOE YHCIO INTPUXOB N,y Au(pakuuOHHOM pemeTkn, paboraromeii B IIEPBOM
nopszKe, 4T00 OHa paspelnana sToT 1yOrer?

22. VaMeHsieTcs n paspeliaomas cuia AubPaKIMOHHON PENIETKY NPH H3MEHEHHH yria
HaNCHHS CBETA Ha 9Ty pemeTky? (OTBeT NOSCHUTS).

23. Chopmymupyiite mpemmymecTsa (ha3OBBIX OTpaXkaTENLHBIX PEIICTOK (9wemeTTORB) B
CPABHCHHU C aMILTUTY AHBIMA PEIICTKaMH, pabOTAIOIMMHU Ha IPOIIYCKAHHE?

24. Bel nostydaere royorpaMmy MaleHbKOro 3€PKaNbHO — OTPAXKAIOIIETO IMAPHKA B CXEME
Jleiita — Ynatauexca. Hapucyiite xadecTseHHO BHL OYCPHEHHUS (POTOIMYIIECHH.

6) sonpocst k IxzaMeity

B 4 cemecTpe:

1. ¥Ypasaenus Maxkceemna (061mii CIly4aii ¥ B BaKyyme).

2. Bonnosoe ypasHeHune. BrBoj u3 ypasuenuii Maxcseia,

3. I'apMOHMYECKHE BOJIHEBL Y PaBHEHHS BOJIH: IJIOCKas, chepuyecKas.

4. DIeKTPOMArHHTHAS TIPUPOJIA CBETOBBIX BOJH 1 €e SKCIIEPHMEHTAIIBHOE IOTBEPIKICHHE
B onbItax ['epra.

5.W3nyyeHne peanbHBIX HCTOYHHKOB. Mopynuposannsie  Bommel,  CrnydaiiHo ——
MO/1yIHPOBAHHEIC BOJIHBIL.

6. ['ayccoB my4ok, kax BaxHeHmii THII JIA3EPHEIX ITy4KOB. CBOMCTBA I'AYCCOBBIX MYYKOB.

7. CrieKTpalbHOE pasjioxKeHHe B OIITHKE. IMpuanun cymepnosummm.

8. [Monspuzanus ceera. [TonepeuHoCTE CBETOBOM BOIHBI B CBOOOIHOM IPOCTPAHCTRE.

9. CocTosH¥IS MONAPU3ALUK IUIOCKOH MOHOXPOMATHYECKOH BOJNHBL ODJUIMNTHYECKA,
KpyroBasi, THHEHHAs IONAPU3AIIHH.

10. TTapamerpsi Crokcea.

11. Chepa Ilyankape.



12. TloTok sHepruu B cBeTOBOH BoMHE. VHTEHCHBHOCTS CBETA.

13. DHeprus, MOIHOCTD, HHTEHCHBHOCTD CBETOBEIX IIYYKOB U UMIIYJIBCOB,

14. OcnoBnBIe HOHATHS HOTOMETPHH.

15. AToM Kax snmeMeHTapHBIH HCTOYHHK CBETA.

16. Pemenue 3aaun 06 M3Jlyd9eHEN KITACCHIECKOTO ATOMA/ JTHIIOJSL.

17. 'apmonnueckue konebanws mumoig, [lonHas MOIIIHOCTD U3TYYeHHS JUII0JSL.

18. PaguanuoHHOe 3aTyxXaHue.

19. Usnyuenne aHcamGIist OCHMILISTOPOB. Criextp usnyuenus.

20. Yiupenue cneKTpaibHBIX IMBHIL: €CTCCTBEHHOE, JOTIJICPOBCKOE ¥ CTONKHOBHTEIEHOE
yIIHpEHHE,

21. INouaTHE OAHOPOHOTO M HEOIHOPOIHOIO YIIUPEHUS.

21. JlunelHpIit OCIUIIIITOP B II0TE CBETOBOH BOMHBL TTOrIONEeH e CBeTa OCLHNITIATOPOM.

22, Tornoienue cpeTa ancaMGiem OCHUJLIATOPOB. 3akoH Byrepa.

23. UnTepdepenuus ceera. Ompir IOHra Kak TIEPBEIA HHTEPEPEHIMOHHBIN 9KCIEPHIMEHT.,

24. YcnoBue BO3HHKHOBEHHS HHTEPhEPEHIHOHHOM KapTHHEI.

25. Hntepdepomerp Maiikemscona. WureppepeHImss MOHOXpPOMATHUECKHX BOJNH B
unTepdepomerpe Maiikenbcona. HacTpoitku unrephepomerpa.

26. Ilomockl paBHOTO HAKIOHA ¥ TIOJIOCEI PaBHOH TOJINUHEL

27. VinTepdepeHIus HEMOHOXPOMATHYECKOTO CBETA.

28. [lonsTie BUIHOCTH HHTEP(EPEHIIMORHOM KapTHHEL

29. Vnepdepennus ciayyaitHol CBETOBOM BOMHEL

30. MinTepdepenius cBeTa 0T IPOTMHKEHHOTO HCTOYHHKA,

31. TlonaTHe BpeMEHHOM U MPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA.

32, Muorony4eBas HHTEp(HEPEHILHSL.

33. Hurepdepomerp Pabpu — Ilepo. Qopmyna OHpH © ee HcCOenOBaHME Ui
IPOXOASALIEro CBETA.

34. Tudbpakuus ceeta. Poms gudpakimnonssx 3¢ dexTor B onrHKe.

35. Tlpunmun Troiirenca — @penens. 3oHbI Openens. JudppakivoHHBI HETErpaT
Dpenelrs.

36. llpuanun baGunre. Jononuurensusie SKpPaHBI.

36. PacxouMOCTb CBETOBBIX ITYYKOB B CBETE U PaKIUOHHON TEOPHH.

37. /ludpakioHHAad OIEHKa MEHAMAIBHOTO pasMepa Imyuka B Gokyce.

38. KomuuecTBenHoe pemreHme IHQPaKIHOHHON  3amayd. Wurerpansuas reopema
Kupxroda.

39. TI'panmyneie ycnoBus Kupxroda. Ju¢pakumonnsii  marerpan  Kupxrodga -
lexemromnsna.

40. JIudpaxius Ha mepHOHIECKIX CTPYKTypax. OCHOBHBIE THIIbI PELIETOK,
B 5 cemecTpe:
- lpsiMoyrombpHas aMITHTY (HAS peIeTkKa.
. CrleKkTpanbHoe onucanye mpocTPaHCTBEHHOM] CTPYKTYPBI CBETOBOIO IIOJIA.
. JIMH3a — ONTHYECKHH HIEMENT, BEIIOIHAOIHI npeobpasoranue Oypre.
- Teopust popmuposanust onrrdeckoro m3oGpaenus no A6Ge,
- Audpaxnus Opaynrodepa, kax npocTpaHcTBeHHOE Pyphe — npeobpazopanme.
. Paspemmaronas cuna ontudeckux npHOOpPOB.
- I'panntHble ycToBys AT 0N Ha TPaHHIE pasena.
. leomerpus oTpaxkenus u npeoMitenus.
- Dopmynsr Openenst. Yroa Bprocrepa.

10. ®azosrie cooTHOMIEHNS HA rpanMIe pasaena cpen.

11. Otpaxenne cBera npu HOPMATHLHOM MAJEHHH Ha rpaHuny paspuena. CTOSYHE BOTHEL

12. TIpocBeTyenre ONTHKY B THAIEKTPHYECKHE 3epKaiia.

13. Tlonnoe BHyTpenne otpaxenue. Mccnenopanme IpenoMIleHHOH Bomukl, Mecnenosanme
OTPaXKCHHON BOJIHEL.

14. Ontucanwe sIBNEHAMI HA TPAHUIE METALTHICCKOMN IIOBEPXHOCTH.
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15. Mogens cruiommoii cpensl, YpaBHeHus MaKkcBeIIIa IId CIUIOMHON Cpempl.

16. Kiacemaeckas JIopeHnesckas/ OCHUIIsTOPHAS MOJIEND Cpebl.

17. lucriepcus ¥ IOTIIOIIEHHE CBeTa B JIMHEHHOM H30TPOIHOM cpexe.

18. HopmainbHast u anopManbHast JHCIIEPCHS.

19. Pacipoctpasenne cBeToBoro HMIIyIbCa B TUCTIEPrUpyIoMmeH cpeae. Pasopag 0
IpynnoBas ckopoctu csera. @opmyia Pores.

20. CrpykTypa CBETOBOH BOJIHEI B AHU30TPOIIHOM KpHCTALIE,

21. MarepuansHoe ypaBHEHHE AHH30TPONHON cpezbl. TeH30p onTHYeCKoit
BOCIIPHUMYHBOCTH,

22. Knaccuduxarnus KpHCTAIIMYECKHX Cpe,

23. CoOCTBEHHBIC COCTOAHMS IOAPH3AIIE CBETOBOM BOTHEL B AHU30TPOIHOH cpeie,

24. Berancenne cKopocTH pacpocTpaHeH s HeoOBIKHOBEHHON BOJIHbL B OJTHOOCHOM
KpHCTaJIE,

25. IBoiiHOE JrydenpeniomMIIeHne Ha TPAHHLIE ¢ AHU30TPONHOH cpenol. ITocTpoenne
I'roitrenca.

26. Iomy4enune MoONSpH3OBAHHOrO CBETA. (ONAPU3AHOHHbIE TIPH3MEI).

27. AHamH3 NOISPU30BAHHOTO CBETA. (KpHCTAIIHYECKHE TUIACTHHDI 1 KOMITCHCATOPHI).

28. Hexyccrsennast aHu3oTponus. (3¢ ¢exts: Keppa u [lokkennsca).

29. ®peneneBcKas TEOPHS ONTHYCCKON aKTHBHOCTHL.

30. MaruuTHOE BpaleHHe [I0CKOCTH nonsapusamuu (3hdext Gapanes). Onruueckuii
BEHTHIIb.

31. 3ajiaua paccesHES CBETa MAKPOYACTHIAMH (Oddexr Tunnans). 3anaua Mu.

32. Monexynaproe (Paneesckoe) paccestuue cpera.

33. KoMOMHAIHOHHOE M MAH/IEIBIITAMM - OpHIIIIOIHOBCKOE PAacCEsHIE CBETA.

34. CriekTpocKonus KOMOUHAIHOHHOrO paccesHHS cBeTa.
8) sonpocul Kk camocmoamensroii pabome cmydenma.

no 4 cemecmpy:

1. IIpHHITAI CyNepPHIOSHIMH B ONITHKE [JIACHT, YTO...;

2. BonHOBOit GpoHT — 57O ...

3. Ilmockas MOHOXpOMATHYECKAs BOJIHA — 3TO BOJIHA Y KOTOPOI ...;

4. Chepuueckas MOHOXPOMATHYECKAS BOJHA — 3TO BOJIHA ¥ KOTOpOii ...;

5. YpaBHeHHE 718 TUIOCKOI MOHOXPOMATHYECKOH BOIHEI HMEET BU/L; ...}

6. B ceobomom npocTpancTe JICKTPOMArHUTHAs BOJIHA 1onepeyna. Yto 1o o3nauyaer?

7. IIpaBas MONAPHU3AAS COOTBETCTBYET BOJHE, I KOTOPOH IIpH paclpOCTPancHHu OT
HCTOYHHKA K HaOmomareno ...;

8. HauGoree o6imumii By momsapusaumy cBeToBoro ny4xa .... OH XapakTepH3yeTcs
CIEIYIOIMMHE TTapaMeTpaMH. . . ;

9.Kpyrosas (wupKyispHas) 10Ipu3amus SBiseTcs YacTHbIM BUJIOM IIOJISIPU3ALHH
SIIMNTHYCCKON H XapaKTepu3yercs ... ;

10.JIuneiinas monApu3ams mpeacTapaser coGoil NPOCTEUIINH CITydail HOIApPH3AHOHHOTO

COCTOSIHHMSA, IIPH KOTOPOM ...}
11.B onTiKe OCHOBHbIE BETHYHHEL XapaKTePU3YIOLIHE CBETOBOE IOJIC B TEOPETHYECKOM
OIIHCAHMHU — ITO ...}

12.B onruxe 0CHOBHOM BeJIHUHHOM, XapaKkTepHU3YIOIIeH CBETOBOE IOJIE B IKCIIEPUMEHTE
SBIIAETCH ...}

13. VIHTeHCHBHOCTE CBETOBOTO TIOJL — 3TO il
14. KpuBas BUJIHOCTH YeI0BEYeCKOTo [J1a3a OIpeJIe/IAeT €r0 YYBCTBUTENBHOCTE K
Pa3sNUYHBIM JIHHAM BOJH M UMECT CJIeYIOIHH BUII (mpumepHo);

15. INokosumuiics MTH pPaBHOMEPHO JBIKYIIHHCS 3apA7l He U3JIyYaeT, H3IIyYaeT 3apay, ... ;

16. EcrecTennas (pajmanuonnas) ITHPHHA CTIEKTPAILHON THHUK 00yCIoBIIeHa ...
17. Nonmeposckoe yimupenue CIEKTPANBHOM JIMHAH 00YCIOBIEHO ...
18. CronkonoBuTENBHOE yIIHpEHITE CIICKTPANBHOM JIMHAA 00YCIOBIEHO ...;



19. Cpennee nosne/ cpelnss HHTEHCHBHOCTD aHcaMGIIst HEB3aHMOAEHCTBYIOIUX
OCIIUJIIATOPOB paBHa ...}

20. B nanbreif 30He rayccoB myqox uMeet IPAKTHYECKH ... BOJHOROH (DpoHT;

21. B Gmmxneit 30He rayccoB IIy40K HMeeT TIPAKTHYECKH ... BOJHOBOIT hponT;

22. M306pasuts cxemy uHTephepoMerpa Maiikenscona/ IOmnra;

23. YcioBre cyiecTROBaHHS HHTEP(EPEHIUH COCTOST B TOM, UTO ...

23.BunmocTs HHTEpbEpEHITHOHHOI KapTHHBI OMHUCHIBAETCS (POpMYIIOii ... ;

24. BpeMs KOTepEHTHOCTH CBETA — ITO l1apameTp, ONPeIe/IsIeMBIi ClieIyIoMuM 06pasoM:

25. Ilpuanun Ioirenca-Kupxroda hopmyupyercs cnemyronm o0pazom:;

26. Yncno Openens spiseTcs Baxueimeit XapaKTePHCTHKON TU(PaKIIMU H II0KAZHIBACT.

27. NMudpaknuonsas qmusa Z,; — 910 IIMHA Z IpH KOTOPOHA ...;

28. I'pannunsle yenosus Kupxroha ssisrores npubnmsuTensusivMu. OHI 1aK0T
IPABHJIBHEIA PE3YNBTAT TOIBKO B CIydac;
no 5 cemecmpy:
1. Jlats onpenenenne nmosTus "nanpHss" 30HA B IH(pPAKIHOHHON TEOPUH.
2. [lath onpenieneHue noHATHs "GKkEA" 30Ha B AU(GPaKIHOHHON TeopHH.
3. Jlate onpeseneHue noHATHs "yriIoBas AUCTICpPCHS TA(PaKITHOHHOM PeIETKL.
4. Jlate ompeneneHHe OHITHS "paspemaromas crroco6HOCTS (CHira) T PAKITHOHHOK
PEIUETKH.
5. Uem ompeensercs paspelnaromas cuocoGHOCTE MHKpOCKoma?
6. YeM onpemensieTcss pasperaomas croco6HOCTE Teneckomna?
7. Jluneitnas ontuyeckas cpena — 1o cpena, ULt KOTOpoi ...
8. Jlucrepcus oITHYeCKOl Cpems! — 3710. ...
9. Jlats oupenenenue nonsrus «paszosas CKODOCTH CBETa».
10. Tate onpenenenre moxsTus «IpYIIIOBasi CKOPOCTH CBETAY.
1. are onpexnenenne mousTus "HOpManbHas" aucIepCHsL.
12. ate onpenenenne momstus "anoMansuas” JHCIIEpPCHS,
13. Chopmymupyiite rpanuunEie yenosus s TAHI'CHIHMATTEHON KOMIIOHEHTHI BEKTOPA

£ Ha 1mmockoli rpaHMIe pasiena IByX cpex.

14. Chopmynupyiite rpaHMYHBIE YCIOBHS VIS HOPMAaJIbHOH KOMIIOHEHTEI BEKTOPa D
Ha IJIOCKOH IpaHuile pasjena IByX cpei,

15. lMonsTne "yron Bprocrepa.

16. IlonsiTie "monuoe BHyTpennee oTpaxenue",

17. JlaTe onpenencnye mousrit "u3otponHas” u "aHuzoTponHas" cperna.

18. OnTHyeckas ock kpHcTamIa — 510 .. ...

19. I'maBnas miockocts B aHU30TPOIHON cpefe — 3To ...,

20. Jlate ompesenenne MOHATHIA OTHOOCHOTO 1 JIBYOCHOT'O KPHCTAILIA.

21. OGBIKHOBEHHAS BOTHA B OHOOCHOM KpHCTaIE — 3TO ....

22. HeoGBIKHOBEHHAS BOJIHA B 0{HOOCHOM KpHCTAJIIE — 3T0. ..,

23, Vi300pa3uts Ha prucyHKe B3aHMHYIO OPHEHTALHIO BEKTOpoB £, D, k,u S B
OOBIKHOBEHHOH 1 HEOGBIKHOBEHHO BOJIHE.

24. Yro Takoe «Iospu3aTopy? Hpuseaure npumeps! pusmueckoit peanuzanuu
MAHHOIO ONTHYECKOI'0 YCTPOUCTBA.

25. Yro Taxoe «HeTBepTH/ IONYBOMHOBAS TITACTHHKAY ? Ipuseute npumeps
(usmYecKolt peasMzanuy TaHHOTO ONTHYECKOrO yCTpo¥cTBa.

26. Yro Takoe «addexr Dapanes»?

27. JlaliTe onpenenesue moRATHS "yrpyroe" paccesHue csera.

28. Jlafite onpenenenne MoHITHS "HeyIpyroe" paccesHue ceera.

29. Tlpumrums: GopMupoBaHHS H300pakeHHit.

30. Ipunnun Trolirenca B hopMyHpoBke Kupxropa. Mudpaxrms vactmano
KOT€PEHTHOT'O CBETA.



31. lpexcrasienne o ronorpadguu. MeToas! co3nanms rojorpapuuecKkux
H300paXeHHH,

32. MexaHH3M MarHUTHOTO BPAIIEHAS TIIOCKOCTH HOJIAPU3AIILH,

33. Knaccuueckas TEOPHS U3JIYYCHUS U IOTJIOLICHHUS,

34, KoMOHHATIHOHHOE paccesHAe CBeTa

7. YYEBHO-METOJAHYECKOE U HMHO®OPMAIIMOHHOE OBECHEYEHUE
AUCUIIIAHBI (MOTY JIST)

a) OCHOBHAsI JIHTEPATYpa:
l. ®usnueckne OCHOBEI BOJOKOHHOH omThku: YdeGHOE MOCOGHE / A.B. Crpekanos, H.A.
Tensxosa. - M.: WLl PUOP: HUI] Hudpa-M, 2013. - 106 c.: 60x90 1/16. - (Beicimee
obpasoBauue: bakanaspuar). (nepemner) ISBN 978-5-369-00966-6.
2. ®usuka. Bonnosas ontrka. KanTopas IPUPOZIA H3NYYCHHUS. DIEMEHTEI ATOMHOU | SepHOH
dusukn: Yue6. moc. / C.U.Ky3Henos, AM.Jlunep - 3-e u3m., mepepab. u gom. - M.: By3og.
yuaed.: HUIT UHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(mm) ISBN 978-5-9558-0350-0,
3. OnTryeckue m3Mepenus [DNeKTPOHHEIH pecype] / A. H. Amppees, E. B. Taspwos, I. T,
Wmanuu a1 ap. - M. YHHBEpCHTETCKAS KHHra, Jloroc, 2012. - 416 c. - ISBN 978-5-98704-173-2.
0) mononHuTeNLHAS MUTEPATYpa:
1. ®usuxa. OCHOBEI 2JIEKTPOIMHAMUKH, OICKTPOMATHHTHBIE KOJNEOAHHS M BOJHBL YueGHOE
nocobue / C.U. Kysuenos. - 4-e uzp., uenp. u jgom. - M.: Bysopekuit yueGuux: HAL MHOPA.-
M, 2015. - 231 ¢.: 60x90 1/16. (mepemtet) ISBN 978-5-9558-0332-6,
2. KoneGanwus, pousl, ontuxa/CapuaaMLIT. - Hosocu6.: HT TV, 2015. - 116 c.: ISBN 978-5-
7782-2697-5
3. Hponos, M.E. BonHosble nponeccel. OCHOBHEIE 3aKOHBI[ DISKTPOHHELIH pecypc] / W.E.
Wponos.—7-e uzm. (ai11.). — DNEKTPOH. TeKCTOBEIE JiaH. (1 daiin pdf: 265 ¢.). — M. : BMHOM.
Jlaboparopus snanwuit, 2015.—Cucrem. Tpebosanus: Adobe Reader X1 ; skpan 10", - ISBN 978-
5-9963-2738-6.
B) IIEPHOIHYCCKHE H3AHUS:
1. Ksanroast anexTponuka; http://www.quantum-electron.ru
2. Yenexu ¢usmueckux mayx: http://ufn.ru
3. XKypnan Texuuueckoit Gusuku u Ilucema B K TO: 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 OBECIIEYEHUE
AACTIATIIIMHBI (MOYJIS)

IIpeTiogaBanme  mUCHAIIANEL IIPCyCMATPUBACT  OPUMEHEHHE  MYJILTHMENHIHbLX
IIPE3CHTAMH M KOMIBIOTEPHBIX CHMYIANHN, 9T0 OBeCrevdnBacTes IIPOBE/JCHHEM 3aHATHH B
00OPYIOBAHHEIX MYJIBTHMEIUHHBIM 000pYIOBAHHEM Ay TUTOPHIX Kapenper OullM. g
00€CIICYeHHs IPOBEACHHUS TIPAKTHIECKHX, paboT MMEIOTCS KOMIIBIOTEPHBIC KIIacChl Kagenpsl
OullM.

AYINTOpDHE Ul TIPOBENCHHS 3aHATHIL OCHAIIECHEl COBPEMEHHBIMH IIEPCOHAIBHBIMU
KOMIILIOTEpaMH, O0bEeIMHEHHBIME B JIOKATBHYO BBIMHCIIHTEJIBHYIO CETh U YKOMILICKTOBAHHBIMA
HEOOXOMUMBIM CHCTEMHBIM H IPHKIIATHEIM IIPOTPaMMHEIM 00ecIIeueHuEM.,
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JIUCT NEPEYTBEPXKJIEHU S
PABOYEHN IIPOTPAMMBI AUCIUATIJIMHBI (MOLYJIST)

Pabouyas nporpamma o106pena Ha _ y4eOHBII To/

IIpotoxon 3acenanus kademprr No oT roja

3asenyrommuit kabenpoii

PaBoyas mporpamma ono6pena Ha y4eOHBIi TOJ

IIporokon 3acenarnus kadpeapsr No oT roma

3asenyrommii kadenpoii

PaGoyas mporpamma omobpena na y4eOHBIH roz

Iporokos 3acemanus Kaeaper Ne oT rojua

3asexyromuii kabempoii




