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1. HEJHU OCBOEHUS JUCHHATIIUHBI (MOVJIs)

Henamu ocBOEHHS IMCLHMIIIHHLL (Momyns) OcHOBBHI onTHKH ABIIAIOTCA IIOCIEIOBATEIBHOE
PaCCMOTPpEHHE ONTHYECKHX SABICHHWH Ha OCHOBE CIMHOTO 3JIEKTPOMHAMUMECKOTO TOAXO0.IA.
Muctmmmiaa «OCHOBBL OTITHKED HUMEeT CBOEH Helbio chopmupoBaTs Y CTYIOEHTOB IIOHHMAHUE
TCOPCTHIECKHX M (PUIHYECKHX OCHOB COBPEMEHHOH ONTHKH u NPAKTUKY IpPUMEHEHUS
LOJIyYCHHBIX 3HAHUM B QYHIAMECHTAIBHBIX H IIPUKTIAAHBIX HCCIECTOBAHUIX B O0JIACTH JIA3EPHBIX
TEXHOJIOTHHA.

3agaun qECIMILUIMHEL:
® H3YYCHHE OCHOBHBIX 34KOHOB PAaclIpOCTPAHCHHA CBETAa ¢ TOYKH 3PEHHS KIACCHUECKOM

ICKTPOMArHUTHON BOJIHOBO} TEOPHH MaKCBeJIJIa-JIopeHua;
® H3Y4YCHHE OCHOBHBIX 3aKOHOR B3aUMOJCHCTBHS CBETA C BEUIECTBOM B JIWHCHHOM

MPHOIMKEHHH HA OCHOBE MOEITH Jlopeuna s MaTEepPHAILHBIX CPEL;
® OCBOCHME NPUMEHEHUS (YHIAMEHTAIBHEIX QHU3NYECKHX 3aKOHOB ONTHYECKHX ABJICHHI ISt

OTMHUCAHWS MPHHIUIIOB ()YHKIHOHHPOBAHHS PaslIMIHBIX ONTHYECKUX IPHUOOPOB U CHCTEM,

BKJTIOYAst JIA3€PHYIO TEXHHUKY,
®* TpHOOpETCHIE HARBIKOR CaMOCTOSITEIbHOTO PELIEHUS THIIOBEIX 3a1a4 BOJIHOBO] OTTHKH.

2. MECTO JUCITUILUINHLI B CTPYKTYPE OIIOII BO

Aucoummaa  «OCHOBEI  omTKHy OTHOCHTCA K 0a30BOM 4YacTH  OCHOBHOI
npodeccronansHol obpasoBarebHoit IPOTrPaMMEI.

Usydernne naunoit aucummmme: IIPOXOINT B 4-5M cemecTpax u 6asupyercs Ha 3HaHUSX,
IPHOOPETEHHBIX CTYNCHTAMH B paMKax o0meobpasoBaTenbHbIX KypcoB ®usnxa, MatemaTuka,
OCHOBBI KBaHTOBOH (hH3NKH, Teopusa BeposiTHOCTEl U MaTeMaTHUeCKas CTaTHCTHKA.

3HaHMS H NpaKTHYeCKHe BaBBIKM, MONy4YeHHBIE M3 Kypca «OCHOBEI OIITHKHY,
MCHOJIB3YIOTCS B JaIbHEHNIEM IIPH M3ydeHHH CIICAyIOMHX JUCIUMIIMHE «OCHOBBI KBAHTOBOIM
SICKTpoHuKK», «KorepentHas onrmka», «Hennmeitnas onTuKa», «Bsaumoneiictere nazepHoro
M3IydeHus ¢ BemecTBOM», «IIpukianHas onTHKa», «JlasepHas TexHmKay, «Hayuno-
acclenioBateiibcKkas paboTa B ceMecTpe», a Takke OyZyT NHpHMeHeHEl IS HamHCaHuS
BBIITyCKHOH KBAIM(DUKALHOHHOH paGoThL,

3. KOMIIETEHILIUN OBYYAIOHMIETOCH], ©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JUCHUITIUHBI MOIYJIsI)

B pesynerare ocroenus aucrmmnmns: «OcHOBBI onTrKa» 06yuaromuiics nomKen OCBOHTH
CIICAYIOIINE KOMITETCHITHHN:
OK-1: cnoco6roCTBIO bopmupopats MHPOBO33PEHYCCKYIO MTO3UIHIO HA OCHOBE dunocodekux
3HAHUH,
OIIK-4: cmoco6rOCTRIO YUUTBIBATE COBPEMCHHBIE TEHACHIUH PA3BUTYS TEXHUKH 1 TEXHOJIOTHiA
B CBOCH IPO(eCCHOHANBHOI e TeIbHOCTH.
OIK-6: crocoGHOCTEIO cobmpars, oGpaGarhIBarh, AHATIM3UPOBATE M CHCTEMAaTM3HUPOBATEH
Hay4YHO-TCXHUICCKYIO HHOOPMAIIHIO TI0 TEMATHKE HCCIIEOBAHUS
IIK-1: cnoco6GrocThIO K dHAJIU3y IIOCTAaBJIEHHON 3amaym HCCTIenoBaHME B obJacTu
npubopocTpoeHws.
ITK-3: cnoco6rOCTRIO K IPOBCACHUIO M3MCPEHUN M HCCIenOBaHUS Pa3NMUYHLIX OOBEKTOB IO
3aJaHHOU MeToHuKe.
IK-S: cnoco6HocTEIO K dHAJI3y, pacy€ry, NpPOeKTUPOBAHHUIO K KOHCTPYHPOBAaHHIO B
COOTBETCTBHM C TEXHMYECKUM 3aJaHHEM THIIOBEIX CHCTeM, NPHOOPOB, JeTaieil M y3ioB Ha
CXCMOTEXHHYECKOM U 3JIEMEHTHOM yPOBHSIX

B pesymerare ocsoenus mmermmmmmmar CTYNCHT NOJDKCH IEMOHCTPHPOBATH OCBOCHHE
YKa3aHHBIX KOMITIETEHIUI IO ACCKPHIITOpaM «3HAHUS, YMEHHS, BIAINCHHSA», B COOTBETCTRIM c
TCMATHYCCKAMM MOJIYNAMH JMCUMILIAHLL TIPUMEHATE IOyYCHHbIE 3HAHMS B MOCICAYIOLIEM
00y4eHHH U TPOdeCcCHOHANLHOM JCATETHHOCTH



3HaTb: - OCHOBE! (unocodekux 3HaHmit A OPMHPOBAHKSI MMPOBO33PEHYECKOM
1o3HHIo Ha uX ocHOBe (OK-1); cII0COGHOCTEIO yuuTHIBATE COBPEMEHHEIE TEHACHIUY PA3BHTHS
ONTUYECKOM TEXHHKM M TEXHOJOTHH B CBOeif IPOpECCHOHATBHON MeSTeIbHOCTH (OIIK-4);
MeTobI ¢c6opa, 00paboTKH, aHATH3a H CHUCTCMATU3AIMH HAYYHO-TEXHAYECKYIO HHPOPMALHIO B
OONIaCTH ONTHYECKHX WCCIENOBAHMIL; METONbI AHAIH3A 3aja4 HCCIEeNOBaHUR B o01acTa
onrideckoro mpubopocrpoerus (OIMK-6, TIK-1, 1IK-3); MEeTOZWKM NpOBEIEHHS ONTHICCKUX
M3MEPCHUH W HCCIENOBaHHM pasiHYHBIX OOBEKTOB MO 3a/IaHHOM METOJWKe;, TEXHUYECKHE
3alaHAs THIOBBIX ONTHYECKWX CHCTEM, MPUOOpOB, IeTaieil u Y3JIOB Ha CXEMOTEXHMYECKOM M
9JIEMEHTHOM ypoBH:X (ITK-5).

VYMeTb:  NIPUMEHATE  OCHOBBI bunocodekux  3HammE s (popMupoBaHus
MHPOBO33PEHYCCKOH TMO3MLUMM Ha WX OCHOBE B OOJACTH OIITHKH (OK-1); yumreBaTH
COBPEMCHHBIC TCHACHUMH DA3BHUTUS ONTHYECKOM TEXHHKM H TEXHONOMHH B cBoeii
IPOECCHOHABHON NesTebHOCTH (OIIK-4); npumeHATs METOIBI cbopa, 06paboTKy, aHANTH3A K
CHCTEMATH3AMN HAYIHO-TeXHHYECKYIO MH(GOPMALHUIO B OONACTH ONTHUECKIX HCCIICIOBAHMH
(OIIK-6); ananM3upoBaTh 3aaud HCCIIETOBAHMH B 00JIaCTH OITHYECKOTr0O IpUOOPOCTPOEHHS
(IIK-1); npuMeHATh METOMUKH IIDOBEZICHUA ONTHUYECKHX M3MEPEHUH W  WCClIemoBaHU
PasIMYHEIX OOBEKTOB IO 3aJlaHHOM METOMHKe (IIK-3); cocraBnsTh TexHmueckue 3amamus JUIs
THIIOBBIX ONTHYECKHX CHCTEM, NPHOOPOB, meTaneil u Y3JI0B Ha CXEMOTEXHHYECKOM U
SIIEMEHTHOM ypoBHsX (IIK-5).

Baagers: mprémamu dumocoexux smanmit ATt POPMHUPOBAHKS MUPOBO33PEHUECKOM TIO3UIUH
Ha uX ocHose (OK-1); coBpeMeHHBIMU 3HAHMSIMY O Pa3sBHTHH ONTHYECCKOU TEXHUKH W TEXHOJIOTHH B
CBOCH MPOQECCHOHANBHON = AeSTENHHOCTH (OIIK-4); mertomamu cGopa, 00paboTku, amamM3a u
CHCTEMATH3ALMH HAyYHO-TEXHAIECKYIO HHOOPMAIMIO B O6MIACTH ONTHIECKHX uccnegosanuii (OITK-
6); MeTONaMu aHATH3a 38134 1 IPHEMAMIT HMCCIISNOBAHMI B 0BJIACTH ONTHYECKOTO IPUGOPOCTPOCHHS,
METO/IMKaMH IIPOBENCHIS! ONTHYECKAX U3MEPEHMH ¥ HCCIIeI0BAHMI PasNUYHBEIX OOBEKTOB 110 3a1aHHOM
metommke (T1K-1, ITK-3); anropurmamu cocTasierms TCXHUYECKUX 3a/IaHUN JUISI TUIIOBBIX ONITHYECKUX
CHCTEM, IPHOOPOB, JeTanell H y3JI0B Ha CXEMOTEXHIYECKOM M SJIEMEHTHOM YpoBHsIX (ITK-5).

4. CTPYKTYPA U COAEPKAHUE AUNCIOUILIAHBI (MO JIST)
O6mas Tpyn0eMKOCTb U CIMITIHHEL cocTaBiAeT_13 3adeTHBIX emuuuL, 468 uyacos. U3 mux B 4
CeMECTpe 7 3a4eTHBIX eAuHMIl, 252 gaca, a B 5 CeMeCTpe 6 3a9eTHBIX euHuI, 216 yacop.

Bugbl yueGHo# paGoThl, BKTIOYas Dopmsr
CaMOCTOATENBHYIO pafoTy
o CTYZICHTOB U TPYIOE€MKOCTE (B O0BeM  yue6- Tzf;ymer’(:
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Ne Paszpen (tema) g § i o | o [PHMEHCHHeM (no nedensm
/n JUCLATUIVHBL g = 5 |2 |3 L cemecmpa),
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= g & % = z e o arrecranuu
Eo|g (== (no cemecmpam)
4 cemecTp
1 VpaBHenus Makceemia.
BonHoBoe ypasnerue. #l 13 0 % | = 28 4/40%
2 Oneprug CBETOBEIX 4. PeliTunr-
nonei. @otomeTpus. 4 : 6 6 4 > 7/43% KOHTPOJib No|
3 Kraccmueckas — Teopus
H3y4eHus aromoB u | 4| 6-7 8 8 | 4 22 9/45%
MOJIEKYJL.
4 Hurepepenuns  cnera. -1 ; PetiTunr-
Hurepdepomerper. |01 8 8 > 21 L0i7% KOHTpPOJIL No2
5 H(ppaxumst ceera, HTHHT-
e 4{12-18 | g | 10 | 5 24 tsi6s% | F g P
Hroro 3a 4 cemecrp: 4] 1-18 36 | 36 |18 | - | 117 - 45/50% Ox3ameH (45)




S cemectp

6 Beenenne B @ypse-
ONITHKY. Teopua
¢dopmupoBanus 50 12 4 4 - 13 | + 3/37%
ONTHYECKOTO
H300pakeHM.
7 Bsanmogetictue ceta ¢
BELIECTBOM. .
Jlucrnepcronnse 5] 3-6 8 8 | - 16 | + 4/25% Pefimanr-
COOTHOIIISHHSI. KOHTpONE Nel
CriexTpanbHbIH aHaIN3
8 IIpoxoxnenne  cBeToM
TpaHHUBI pas3feiia cpep.
Dopmynbi OpeHen.,
Crostune pommsr. | 5| 7-8 4 4 - 14 | + 3/37%
Addpext IOJIHOTO
BHYTPEHHETO
OTPaXKEHUSL,
7 | Qcromu s 9 | 2] 2]- 8 |+ | 125%
METAUIOOIITHKH.
10 | Onruxa amm3OTpOMHEBIX
cpen. Ouurcon 5 |10-12 6 6 i 16 | + 4/33% Peitrunr-
HoKazarens KOHTpOIb N2
HPENTOMIICHHA.
11 Bpamenne  mnockocru
HOJIAPU3ALIAM, ;
Ecrecreennas 51315 | ¢ 6 - 16 | + 4/33%
ONTHYECKas aKTHBHOCTB,
Opdext Papajes.
12 | Paccesnue CBeTa.
Yupyroe u Heympyroe
paccesiHue cBeTA:
sthdexr Tunnans,
Peneesckoe paccestuye, | |16-18 6 6 ) 16 | + 4/33% Peiituur-
KOMOHHALMOHHOE KOHTpOJIb No3
paccesHne cBeta H
paccesHue
Maunpensinrama-
Bpumnosna.
frorosaSeomeey s 1 1g 36 [ 36 | - | - | 90 | 4| 2390 Jsatett (43),
Bcero Ox3amen(45),
518,18 | 72 | 72 |18 | - 216 68/42% OK3ameH(45),
KP |

Coaepxanue pasgenos QuCHMILINEEL

TCMBI, Pa3aeiibl AUCHUIIIHHEL

4 cemecTp

Paznen 1. Ypasuenus Maxcrenaa. Boumosoe YpaBHeHHe,

Jlexums 1. Vpasuenus Maxcsema. Boaosoe YPaBHEHHE.

Jlexknust 2. CTpyKTypa CBETORO# BOTHEL B BaKyyMe.

Jlexumst 3. Iapametpsr CTOK(;a. Coepa Iyaukape.

Pasnen 2. OHeprus cBeToBEIX MoJT€iL. DoTomerpusn

Jleis 4. DHeprus ¥ HHTEHCHBHOCTD CBETOBLIX HOJIEH,

Jlexums 5. Bekrop YMosa-TloiaTrATS.

Jlexmus 6. CBeTOBbIe BEMYHHLL QoTtomerpusl.

Paznen 3. Knacenraeckast TCOPHST H3JTy IeHHSI ATOMOB H MOJIEKY.T.

Jexuust 7. Knaccrueckas Teopus u3my4denys JlopeHra.




-

Tewmsl, pazgens! aucrmmmmmE

Jlexuus 8. CramucTuyecke 3akomsI YCPEIHERIS. MexaHH3MBI yIIHperus CTIEKTPANBHBIX JIAHMIA,

Jlexnms 9. AToM B moste CBeTOBO BOJIHBL Pe3oHaHCHOe nonommienye caers, 3akoH Byrepa.

Pasnen 4. Murepdeperns caera. Wurepdepomerper.

Jlexumst 10. Wirepdeperms crera. Yerosne BO3HUKHOBCHHS HHTEP(EPEHIIN,

Jlexuws 11. Tlonstve Bpemertoi 1 IPOCTPAHCTBEHHOH KOIePEHTHOCTH.

Jleknust 12, CnocoGer ONyHeHus uHTepdhepeHum. Wurepdepomerprr Maitxescona i JOrra,

Jlexims 13. Muoromyueras utepdepertms. Mrrepdepomerp Dabpu —ITepo.

Pasnen 5. Tudpaxuus ceera.

Jlexuus 14. Mudparuus cBéTTa. punnmn ['tofirenca-®perens. 30Hp1 Openens. Unrerpan
Kupxroda.

Jexuus 15. Nudparxims Openenst u nudpaxius ®paynrogepa.

Jlexnus 16. indpaximonnas PemETKa ¥ € OCHOBHEIE napamMeTpel.

Jlexmus 17. Jlndpaxoms Byibha-Bperra. Crektpansusiif anamms,

Jlexnust 18. 3akmounTensuas JIEKIIMA,

S cemecTp

Paszmeun 6. Beenenue b ®ypne-ontuky. Teopnst ¢bopMupoBauus onTuueckoro H300pakeHus.

Jleknus 1. Beenenue B Dyphe-onTHKY.

Jlexnus 2. Teopus (opmMupoBanns ontryeckoro u300paxkeHus AGbe.

Jlexuns 3. Paspetnaronias cuna ontadeckix npubopos. 'onorpadus.

CneKTEaanMl‘i aAHaJN3

Pa3[leJI 7. B3alflMOL[Ci‘ICTBI/Ie CBEra ¢ BeHIECTBOM. ﬂncnepcnonmﬂe COOTHOINEHH.

| CHIEKTPEL

Jlekmust 4. Vpasrenns Makcsenia s Cpezie. ATOM B 1OJ€ CBETOBOH BOJHLL Monexynapasie

_.HCKI.II/ISI 5. KO_MHJ'IGKCHJ&E[ JUICKTPHYCCKAas HPOHUIACMOCTh U ITOKA34Telb IIPECIIOMIICHM A CpeIbL.

CriekTpasibHELT anamms

Jlekums 6. JlucnepcronHsie COOTHOIICHHA. (DasoBas © rpymmosas CKOPOCTH  CBETa.

BOJTHBLI. 3!12 CKT HO.T[H(OI‘O:BHyTpeHHeFO OTPaKeHHd,

Pasnen 8. lpoxoxaenue cerom T'PAHHULI pasaena cpen. Dopmy.asr (Dpae.mﬂ. Crostune

Jlexuus 7. poxoxnerue TPAHHIBI pasnena cpes. ['paHuyHble yenosus B YpaBHeHUAX MaxkcBenna.,

| Jlexuus 8. Briox 3aKoHOB npenomnenus. Gopmyier Operens.

BHYTPEHHET0 OTpa)keHHUs.
Pazges 9. OcHoBbl METALI00NTHKH. IloBepxHocTHBIE BOTHDL.

Jlekmus 9. Hopmaneroe nanenue na TPaHULly pasfena W CTOSYHE BONHBL DG(EKT MoTHOro

Jlexrs 10. Ocnosrl MeTannoonTuky, IloBepHOCTHEIE BOTHEL B IPOBOJSILIMX Cpeax

| Pasyien 10. Onrruka AHH30TPOUHBIX Cpel. DJUIHIICONT MOKA3ATE/ s NPeJIOMJICHHST,

| Jlexrug 11. Omrruka aHU30TPOIHBIX CPel. DIUTHIICOM,T ITOKA3aTEIS IIPEJIOMIIEHHS.

CpeaoH.

Jlekmms 12. Tloctpoenne ['rofirenca u ABYJIyde-NPEIOMIICHAE Ha TIpPAaHHIE ¢ AHH30TPOITHOMN

| Jlexknmg 13. Bpamenye wiockocts noipusaluy. EcTecTBeHHAS ONTHYECKAS AKTHBHOCTE.

Pazjen 11. Bpamenue mnockoern nossipusanuu. EcrecTBennas onruyecicag AKTHBHOCTb.

| Jleknust 14. OnTrdecku akTHBHBIE BewecTpa, Sddextsr Keppa u Papajes.

paccesiaue Mallﬂe.ﬂb imrama-b PAJLIIOZHA.

Pazgen 12. Paccestnue cgera. Pesteesckoe paccestnue. Komonaammonmnoe paccesinde cBera H

Jlexuust 15, Paccesitue crera. Yupyroe u HCYNPyroe paccesiHue CBeTa.

| Jleknms 16. Sddexr Tunnains, Peneepckoe paccesinue,

Jlexnms 17. KomGuranuonroe accesnue ceera. Paccesaune Mannensinrama-Bbpuiosna.
o L/ ROMOUHAIH paccednue ceera. Paccednue NOSHa,
| Jlexumst 18.3akmounremaas JIEKIH S

JIABOPATOPHBIE 3AHSITUSI
(4 cemectp)



1. Wureppepomerp Maiikenpcona. Ontuyeckas cxema. IOctuposka onTuyeckoit
CXeMBL. Pasmiumbie HacTpoiiku HHTep(epoMeTpa, HAacTPOMKA Ha TONOCH KOHEWHOl
LIAPHHEL

2. Momuduxauus Traiimana — [ puHa wmHTEpdepoMeTpa Matikenbcona s
TIPOBCPKH KAYECTBA IIOBEPXHOCTH ONMTUYECKUX IETANEI,

3. IIpowusBojcTReHHBI KOHTPOJIb ONTHYECKHX HOBEPXHOCTEH POGHBIM CTEKIIOM.

4. Usmepenune moxasarens IIPEIOMICHAS LIPO3PAYHOTO MaTepHasa (cTexima) ¢
IIOMOIIBIO MUKPOCKOIIA.

5. Judpaxuus Dpaynrodepa Ha pasTHYHBIX THIAX 9KpPAaHOB.

6. Usydenwe nudpaxmuonnoit PEIIETKH.

IPAKTHYECKHUE 3AHSTHS
(4 cemectp)
1. OcunoBrl @ypse omruky. IIpeoGpazoBanue dypse. IIpakTryeckue BEMHCIIECHUS
HHTerpanos Oypse, HeoGXOAUMBIE B NaNbHEHIIIEM H3J109KEHHI
2. Koppensuuonnas Gyuxims. Teopema Bunepa-Xunuuna.
(5 cemectp)
1. Pacuér mapamerpos MHTEPGEPEHITMOHHOM KApTHHBI U Pa3IMYHEIX HaCTPOEK
HHTEphEepoMeTpa M?’I‘/’IKCJIBCOHa u uatepdepomerpa IOxura.
2. 3amaum, cBs3aHHBIE ¢ MHOTOJIy4eBOi HMHTepdepeHyeii u uHTepdepomMeTpoM
®abpu-Ilepo.
3. Beraucnenne | muQpakiuoHHbK HHTCTPAIOB AJI1 HEKOTOPBIX OCHOBHBIX THIIOB
SKPaHOB (IeIb, KPyIVIas aneprypa).
4, HpeJIOMJIeHrlé Ha TPaHHILIe pasjena NpO3padyHbIX cpex. Vccremopamume dopmyn
1 cronsl CroseTosa.
5. Boumommenwe mnocrpoenms I'ofiremca I Pa3JIMYHBIX 38Ja4, CBS3aHHLIX C
SIIEMEHTaMU MOJIAPU3ALEOHHON OIITHKH.
6. AHamM3 coCTOSHUS TIOJLIpU3aMH CBETOBOrO my4ka. IlosspusaTopsr u tazoBrIe
KOMIIEHCATOPEL.

5. OBPA3OBATEJBHBIE TEXHOJIOTUH

llpoBenenne JiekiMORHBIX 3aHsTHI obecrneuero CICHHATM3VPOBAHHEIME Ay IHTOPHAMH,
000pyIOBaHHBIMHE KOMIBIOTEPaMHU | 3JIEKTPOHHBIMH IIPOEKTOPAMH, UTO ITO3BOJISET COIIPOBOXAATE
YTCHHE JIGKNHHI IEMOHCTpalyeit KOMIIBIOTEPHBIX CIaHIOB.

B pamkax nexnuonnoro Kypca HCIOJIB3YIOTCS TaKXKe CIEAYIOIINE TEXHOTOTHH:

Komnrrorepusie cumyisimu T1a3CpHO-MHIYIHPOBAHHEIX IIPOLECCOB, JIEKAINEX B OCHOBE
Ja3CPHBIX NEPCIEKTUBHBIX TEXHOJIOTHIL,

lIpumenenne mynsTuMeIHa TexHOIO it (TIpoBeieHUE JTEKIMOHHBIX 3aHATHI C [IPUMEHEHUEM
KOMIIbIOTEPHBIX IPE3CHTAUH H JEMOHCTPAIHOHHEEIX POJIMKOB ¢ MOMOIIBIO IPOEKTOpa Wit IBM);

Texnomnorus npofnemuoro 00yuenus (case-study).

[lpu  pacemorpennu BOTIDOCOB  MPAKTUYECKOTO  IPUMEHEHHS I, PaccMOTPEHHOI O
TCOPETHHECKOTO MaTepuania, HCIOJB3YeTCs AUANOr Co CTYACHTAaMH HA IPEIMET BO3MOKHBIX
CII0CO00B PEINeHHs HOCTABICHHOM 3354,

Berpeun ¢ yuenmimm u CICNHATICTaMY, pabOTAIOIMMKH B HANPABJICHHH pasBUTHS W
HCTIOIB30BaHU NEPCIIEKTHBHBIX JIA3€PHBIX TEXHOJIOTHI,

6. OHEHOYHBIE CPEJICTBA JJIA TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTN,
IMPOMEXYTOYHOMI ATTECTAIIMH IO UTOT'AM OCBOEHIS
AUCLIMILIMHBI | YYEBHO-METOJNYECKOE OBECHEYEHUE
CAMOCTOSITEJIHOM PABOTBI CTYIAEHTOB

a) eonpocui pelimunz-xonmpona:
B 4 cemecTpe:



PeiiTunr-kourpo.s 1

1. 3anmimmre ypasHeHne amst miockoit MOHOXPOMATHYECKON BOJIHEL, PACTIPOCTPaHAIONIEHCS
B HAaIPaBJICHHH OpTa 7 .

2.3arMmmTe ypasHeHue s WIOCKOM JTHHEHHO — NOJIAPU30BAHHON MOHOXPOMATHYECKOMH
BOJIHBI, PacTpOCTPaHIOIIECHCS B HANPABICHAH OCH 2 (omHOMEpHEIH cityyaif).

3. 3anummre ypaBHeHHe IS IIOCKOM MOHOXPOMATHYECKOM BOJIHBI, MONAPH30OBAHHON 10
KPYTY ¥ pacipOCTpaHsIIOLIECs B HAIIPABICHHH OCH Z (onHOMepHSI ciryyait).

4. Kakolf mapamerp snmekTpoMarHuTHOTO wOIS NOCTYNIEH IJIsl SKCIEPUMEHTAIBEHOTO
OIPEACTICHUS B CIIy4ae ONTHYECKOTO UANIA30HA UTHH BOJIH?

5. KaxoBo yciosue KBa3HMOHOXPOMATHYHOCTH B YaCTOTHOM OGNIACTH M KaK ero MOXKHO
TPaKTOBATh BO BPEMEHHOH 00acTu?

6. Usobpasure mpocrpancrennoe pacnpenciieHue BeKTOpoB F u H B numHedino —
IIOJISIPU3OBAHHOM BOJIHE, PACIIPOCTPAHSIONICHCS BIOID OCH Z .

7. Chopmynupyiite npHHIET CYNCPIONIMH IS 3JIEKTPOMATHHUTHBIX BOJIH ONTHYECKOTO
Jdana3oHa.

8. DnexTpoMarauTHas BoJIHA B BaKyyMe sBigeTcs rnonepeunoi. Kaxk Brl 310 moHumaere?

9. UTo Takoe KpHBask BUJHOCTH YeTOBEUCCKOrO [1a3a”

10. Ipu BBIHOJIHGHI/I}I‘ KaKuX yCIOBHH BOTHOBOH (DPOHT J1a3epHOTO rayccosa IIy4Ka MOXET
CUHUTATBCH MIOCKUM? OTBET MOSCHHUTE.

11. Ilpu BBIHOJIHeHI/II(I‘KaKI/IX YCIOBUE BOJHOBOH (POHT JlasepHOTO rayccosa IIyYKA MOXET
CUuTaThCA Chepudeckum? OTBET MOsSCHUTE.,

Pei’-rmur-mourn.mlig

12. Wzobpasure Ha chepe Ilyankape Touky, COOTBETCTBYIOLIYIO MOJISIPU30BAHHON 110

a
HCBOMY BHJII/IHCY BOJIHE C OTHOLIEHUEM OpPTOrOHAJIBHBIX AMITTHTY 1 % =3 H CABUI'OM (1)33
2

MEXIy HUIMH 6 = 7/ 6. Ilpunsts S, =1.

13. UsoGpasure Ha chepe Ilyanxape Touxy, COOTBETCTBYIOLIYIO IOJSPU30BAHHON II0
HpaBOMY SJITUIICY BOJHE ¢ OTHOIIEHHEM OPTOTOHAILHBIX aMILIITYA &, /a, =2 W casurom ¢as
MeXIy HUMH 6 = 7 /4. TIpunste S, =1.

14, Usobpasmte Ha chepe Ilyamkape TOYKY, COOTBCTCTBYIOLIYIO JIMHEHHO —

HOJIIPU30BAaHHON BOJIHE €JIMHMYHOM HHTEHCHBHOCTH (S =1), Bektop E KOTOPOii HakIOHEH
nox yriom 135° x ocu abenmce.
15. Brruncnure mapamerpsr Crokca IUIA TUIOCKOM BOJIHBI, HOJISAPH30BAHHON 110 MIDABOM
P
kpyry. [lpunsars S, =1,
16. Bermcnure mapamerps: CTokca U ILIOCKO BOJIHBI, NOJSAPU30BAHHON 10 JleBOMy
Kkpyry. [lpunsrs S, =1,

17. Ceetumoctero K[/ m*] Haz0BeM IONHLIH CBETOBON IIOTOK, IIOCHITIAEMEIH eNMHUIIEH
CBETAIEHNCS IOBEPXHOCTA B ONHY CTOpOHY, T.€ B TenecHBId yron 2 =27z . Hajitu BBIp&)KEHHE
A1t K, eciiM WCTOYHMK [OMYHHSICTCH 3akoHy Jlambepra U uMeer sApKoCTH B,=B u me
3aBUCHIIYIO OT yTJIa HAOIOICHHS.

18. Beruncnure napamerper CTokea s IWIockod BOJIHBL, THHEHHO - IIOISIPU30BAHHOM IO/
YIIIOM 7 /3 K TOpPH30HTAIBHON OCH. [Ipunsars S, =1.

19. Uzo6pasure Ha chepe Ilyamnkape Touxky, COOTBETCTBYIOIIYIO HOJSIPHU3OBAHHON 10
NIPaBOMY SILIUIICY BOJIHE C OTHOLICHMEM MaJol U GONbIION ocell b/ g = 1/2 m yrnom mexay
GOJIBIIOM OCKIO MNHIICA ¥ OChEO abcuuce, paBHBIM 7/ 4, [IpunsTs S, =1.

20. M3o6pasute Ha cepe Ilyankape TOYKY, COOTBETCTBYIOLIYIO IIOJIAPU3OBAHHOH II0
JIEBOMY SIUTUIICY BOJIHE C OTHOLICHMEM MANOH M GONBIION ocelt b/la=1/2 u yroom MEXITY
OOJIBIION OCHKO AITHIICA H OChIO abcucce, paBubvM 7 /3. TIpausTS S, =1.



21. Usobpasute ma chepe ITyankape Touky, COOTBETCTBYIOINYIO HONSPHU3OBAHHOM 110
JIEBOMY SJUIHIICY BOMHE C OTHOILIEHHEM MATOH M GONBIION oceili 1/3 u yrioom mexny Gospsmroit
OCBIO 3JITHIICA M OCBIO abCIHCC, pABHEIM 7/ 6. Ipunsare S, =1,

22. B meHTpe mapa HaXOmHTCS TOYEYHBI UCTOYHHK CBETA, MMEIOIIUIL CHIIy cBera |
xandena. Halinure ocBeimenHocTs IIOBEPXHOCTH (B [1K]), ecin paguyc mapa pasen 0.5 M.
Peiirunr-conrpous 3
1. U306pazure Knaccnqe:cﬂryfo aTOMHYIO Mozenb TOMCOHA M 3amuIInTe YpaBHEHHE KojeOaHui
ONTHYECKOI'0 3JIeKTPOHA.
2. Chopmymupyiite venosus H3IYYEHHUS JIBIKYLIAMCS 3aPsIIOM.
3. Kak 6bicTpo m3mensercs B IIPOCTPAHCTBE NIEPEMEHHOE INEKTPHUECKOE 11oJIe, U3JlyyaeMoe
AHIIONEM, 110 CPABHEHHIO C [TOCTOSHHBIM LIOJIEM 3apsIOB, €0 COCTABIISIONIHX ?
4. Usnywaer nu numnons B HAlIPABJICHHH, IICPIICHAUKYJIAPHOM HAIPABICHHIO KojleGanmii? OTRer
obocHyiite,
5. Wsnmydaer mu mumons B HalpaBIICHUH, KOJIMHEAPHOM HAIIPABIEHMIO KoneGamii? OTper
o6ocHyiiTe. |
6. Ilpu BomMONHEeHHHM Kakux YCIOBMH CHPABENIIUBEI CIIEAYIONIHE BEIDAXKEHHS IJI1 IIOJICH,

H3JTy9aeMBIX JIUIIONEM £ = 1 (7,7, p(t = /)], H = —%[ﬁ, pt—-r/o)]?
c’r cr

7. Tloxaxure, uTo BEKTOpA #(OPT B HaIpaBlICHHUM Habmonenns), £ (3mexTpryeckoe mone) u

H (varanTrOE HOJIE) NS KJIACCUYIECKOro OCIHUILISTOPA COCTABIISIOT IIPABYIO TPOMKY.
8. SBngercs mm aToMHEIR JAHUIIONE BBICOKOLOGPOTHOL/ Hnslcoz(oﬁpomof/l cucremoii? OtpeTr
obocHyiire.
9. Yemy pasuo cpenmee 1o JIICKTPUICCKOMY TIOJIO JUISL aHCAMOS HE3aBHCHMELX OCIMIUIATOPOB?
KaxoBa cpenHss mHTEHCHBHOCTS JUIs TOro e aHcaM01s?
10. Kaxne ¢usmyeckie Mexanm3Met HIPUBOJAT K YNIHPEHHIO CIIEKTPAJIbHBIX JTMHHNA?

B 5 cemecTpe:

Peiirunr-konrpoas 1
11. 3anuumire BEIpaxeHHe /s €CTECTBEHHO - YIIHUPEHHOM JIHHUH.
12. Yem onmpenmensercs CHCKTPAllbHAs WMPHHA HA MOJNOBHHE BEICOTHI I GCTECTBEHHO —
YUIHPEHHOM THHAN?
13. Cpasuure 10 TIOPSNIKY BEJNMYUHBI €CTECTBEHHYIO U JOIIJIEPOBCKYIO INHUPHHLI JIMHHH IS
OZTHOTO M TOTO € aToMa.
14. BosMoxHO 11 9KcIIeprMenTANbHO HaOIIFOJIaTh €CTECTBEHHO — YUHPEHHBIH KOHTYD JIMHAU?
15. KaxoBa ¢pusmueckas HPHPO/IA CTONKHOBUATENBHOTO YINHpPEHUS?
16. Kaxoit Buz umeeT kprsas PE30HAHCHOTO MOTTIOUICHUS?
17. Chopmynupyiite ocHOBHOE OTIHUHE OZHOPOJHOTO YNIMPEHUS OT HEOAHOPOLHOTO.
18. Hoxaxwure, 4T0 OpTOrOHANBEHO — ITOJIAPU30BAHHEIE CBETOBLIE BOJIHEI HE HHTEP(EPUPYIOT.
19. KaxoBe! ycnoBus OCYIECTBICHAS CTAMOHAPHON HHTEPPEPEHIIHORHOM KapTUHBI?
20. B unrepdepomerpe Maitkenbcona B CHILy TEXHOJOTHYECKUX IOTPEIIHOCTEH He yIanoch
HU3TOTOBUTb CBETONECIUTENF ¢ R=7 = 1/2. Peambro R =0.59 . Kax wusmenurcs Bug

HHTeP)EPEHIHOHHON KApTHHKY 1O CPAaBHEHHIO C HICANBHBIM TEOPETHUECKAM CITydacM?
21. Yto o3nauaer dpaza: «HMHTephepoMetp HacTpoen Ha GeckoHeTHO IHPOKYIO IOJIOCY II0JOCHI
KOHEYHOH IMHUPUHBI?Y.

PeliTHHI-KOHTPO/Ib 2

1. Ha Tonkyio muenxy (5= 1,33) nmanaer mapasensbrit ny49ok Oesoro ceera. Yrou

Manenus ¢ =52°, Ilpu Kakoif TONIHHE MLICHKY 3CPKabHO OTPAXEHHBIN cBeT OymeT Hambolee
CHIILHO OKpaIleH B ykenTsli user (A = 0,60 micm )?

2. Haittyn MuHEMAaTBHYIO TOJIIHHY IICHKH C [OKa3aTeleM HpelOMICHHS 7 =133, npu
KOTOpo# cBeT ¢ amunoit Bonusl 4, = 0,64 mkm HCOBITERACT MaKCHUMaJIbHOE OTPa)KEHHE, 4 CBET C
AMAHOH BOMHEI A, = 0,40mKxm He OTPAXKACTCS COBCEM. YTOI aJieHHs cBeTa paBen 30°,



3. I[J'ISI YMCHBINICHHS MOTEPh CBETa HM3-3a OTpaXXCHUA OT IOBEPXHOCTH CTEKJIAa CTEKJIIO

TOKPLIBAIOT TOHKAM CIIOEM BEINECTBA C IOKAasaTeNeM MpeIOMIEHHS #' ~ Jn, toe n -
TOKasaTe/b TPENOMIICHHs CTeKIa. B 9TOM ciiyyae aMIDIHTYIBI CBETOBBIX KoJleOaHwmi,
OTPaXXEHHEIX OT 00erX MOBEPXHOCTEH TAaKOTO IO, OynyT omuHakoBeMu. ITpy KaKxoil TOMIIHHE
9TOTO ClI0s OTpaXkaTeNbHas CHOCOGHOCTH CTEKNA B HAIPABICHUH HOpMaii OyJIeT paBHa HyJIo
JUT CBETA C JJIMHOM BOJHEI A ?

4. Caer ¢ mmHOM Boyubr A = 0,55mxm Tiamaer HOPMAIBHO Ha ITOBEPXHOCTH CTEKIIAHHOIO
KMuHA. B orpakeHHOM cBere Habmomaror CUCTEMY HHTCP()EPEHIHOHHBIX IOJOC, HPHYEM
paccToAHne MEXAY COCCAHMMH TEMHBIMH mHosiocamMu Ax = 0,21mm . Onpenenuts yron mexmy
I'PAHAMH KJIHHA.

5. Ecnu B cxeme mutepdepomerpa Maiikenpcona 3€pPKalo, pacroioKEHHOe B IIPaBOM
[LIC9E, ABMXKETCA TaKXKe BIPABO, TO HHTEP(EPEHIHOHHEIE MONOCH B IIOJE 3PEHHUS CMEIATCs
BIIPABO W/ BJICBO (HEHYKHOE 3a4EPKHYTE). Iouemy?

6. Unrepbepomerp Maitkenscona ocaermaercs chepuyeckoii MOHOXpPOMAaTHYECKOH
BOJIHOH. M300pasure (KauecTBEeHHO) BuJ MHTEPEPEHIIMOHHOM KapTHHBI, HaGIONAeMON Ha
BBIXOZIe HHTep(hepoMeTpa.

7. OueHnte MakCHMAILHOE PAacCTOSHHE, Ha KOTOpOE MOXXHO NEPEMeIaTh 3epKalo B
METPOIIOTH4ECKOM HHTep(epomeTpe MaiikenbcoHa, ecii OH OCBeIaeTes CHENHATHN3NPOBAHHBIM
He - Ne nasepom (A =632.84m) H3Iy4arouM IBe MPOJONBHBIX MOJBI — IIMPUHA CIIEKTPa
usnyderus ov =100 MI'u;

8. TlokaxuTe, 4TO MIOIWAIH 30H Operens (o kpaifsedt mMepe mis 0-oif, 1-o1,...m-if)
UPaKTHYSCKM DABHBEL YKA3aHWe: IUTOWAmb COHEpPHYECKOTO CerMEeHTa maercs  GopMyIoin
S=2mh;rne r - paguyc c(bepel, /2 - BBICOTA cerMenTa.

9. Ha pucynke noxasana cxema pedpakTomeTpa — npuGopa s U3MEPEHUS OKa3aTeNs
TIPCIOMJICHHS IIPOSPAYHBIX CPel. 3Mech S - y3Kast WIeNb, OCBEINAEMas CBETOM ¢ JUTHHOHN BOJIHLI
A=0,589mrm, 1 u 2 — kroBeTh mIHHOM [ = 10,0cm . Ipoitas mmadparmy I ¢ JBYMs IIETISIMH,
CBET MHTeppepupyeT Ha dkpame . B Hauame B 06eHX KIOBETAxX HaXOIMTCS BO3MYX C
oxkasateyieM InpenomiteHus »=1,000277 Ilociae 3ameHbI Bo3lyxa B TpyOke 1 amMmmaxom
KapTiHa CMECTHIAch BBEPX IO O9KpaHy Ha N =17 mojoc. Onpenenuts moxazaresns
HOPEIOMIICHHS aMMHAKa.

10. B unTepdepomerpe Maitkenncona TIpH NOCTYIATEILHOM (BUXKEHHH OJHOIO K3 3ePKal
BUITHOCTb MHTEP(EPEHIHOHHON KAPTHHEI IPH €r0 OCBENICHHH SKEITEIM nyOIeToM HaTpus
(4 =58904,1, =58964) OepuogudYeck yMmenbwmanach 10 0. QOBICHHUTDH buznyeckyro
npupony sbdekta W HaliTh mepeMmenienue 3CpKaJla MEeXIy JABYMS IIOCIIEA0BATEIHHBIMU
MCIC3HOBCHUAMH HHTEP(EPECHINOHHON KapTHHEL,

1. ins unTepdepomerpa ®abpu —~ Ilepo ¢ 6Gasoit d =2,5cm ONPEJENUTE. a)
MaKCHMAJIBHBIA IIOPSAOK HHTeP(ePEHIHE LTS CBETA ¢ JUIHHON BOJHEL A=0.5mrm ; 6) obnacts
CBOOOIHOM IMCIIEpCHH IS TOM JKe JUIMHBI BOJIHEL

12. Uureppepomerp dadpu — Ilepo ocBemaerca rayccosbmm ny4KkoM He~— Ne nasepa,
IpHYeM caM MHTEpOEPOMETp HAXOMUTCA B HadbHEH 30HE nyuka. Byner nawm mabmomartbes
XapaKTepHas HHTePGEPERIUOHHAS KapTHHA B BHAE Komen? OTBer obocHyitTe.

PeliTHHr-KOHTP O 3

13. Ha mudpaxnuonnyo PCIICTKY IaZaeT HOPMAIBHO BOJHA C JUIMHOM BOJIHEI
A =0.65um. Ilpu sToM yron AUQPaKIMH BO BTOPOM HOpSIAKE @, =45°. Onpenenuts yron

MAbpakImM @, B TPETHEM NMOPSIKE IS JUTHHD! BOJTHE] A, =0.5um.

14. Ipn HOpMaIBHOM MajeHHM CBeTa Ha MH(bPAKIHORHYIO PEIIeTKy 0Ka3aI0Ch, YTO IO
YTIIOM @ = 35° nuparupyroT BOJIHEI ¢ 4, =0.63um u 4, = 0.42m , iprudeM mis BTOpOit BOMHEI
MaKCHMAJIBHBIH MOPSIIOK B crieKTpe m = 5. Onpenenuts IEPHUOJ PEIICTKH.



15. Onpenemars muny BomHe 4 MOHOXPOMAaTHYECKOI0 CBETA, HOPMAIBLHO TANAIOIIET0 Ha
PEICTKY ¢ MepHOnOM d =2.2um, €COH yrou Ap MEXNY HAIIPaBICHUAMH Ha MAKCHMYMEI

IIEPBOTO K BTOPOTO IOPSIIKOB COCTABIILET 15°.

16. Ceet ¢ munoit Bonusr 4 = (.53 pim HOPMATIBHO IANAeT Ha PENIETKY, HepPHOJ KOTOPOit
d =1.5um. OnpenemuTs yrom $ ¢ HOPMAIIBIO K PENIETKE, 110 KOTOPBIM o0pasyercss MakCEMyM
HaubOJIBIIero MOpSAKA.

17. Cer ¢ mmumHol BoHbl A = (.53 Hm TION yIIIOM d = 60° IHagaeT Ha PeleTKy, Hepuox
KOTopo d =1.5um. Onpenenurs YIOll @ C HOPMalIbIO K PEWIeTKe, HOJ KOTOPBIM obpasyercs
MaKCUMyM HauOOIBIIETO OPSIKA.

18. B dokansroii miockoctu CIEKTporpaa GBUI IONYYEH CIIEKTP KEATOro nybnera
HATpUA € MCIONB3OBAHHEM JBYX PasiMYHBIX PELIETOK (M. pucynok). Kak cooTHOcsTCS
TapaMeTpbl PEIICTKH 1, U 1,, N; 1 N, (oTBeT B TCPMHHAX <,>,=)?

19. Onpenenurs mmny BonHe! CICKTPaNbHO! JIHHUH, U300paxkeHHe KOTOPOI, aBaeMoe
AU(pPaKIUOHHON pemeTkoii B CICKTPE TPETBErO NMOPSAKA, COBHANACT C M300PAXKEHHEM JTHHHH
A =486.1nm B ciekTpe YETBEPTOro MOPSIKA.

20. Cohopmynupyiite kpaesble yenoeus Kupxroda mns mudpaxnuonnoit sanaum. B yem
CMBICIT «ONITHYECKOIO TPUOIHIKEHU) ?

21. Kakyro paspemaronyio CHILy TOJDKEH UMETh CHIeKTPANBHEN alllapar [is paspemieHus
xKenroro pydmera marpus (A, = 589.0mm, A, =589.61m). KakoBo mOMKHO GbITH IpU 3TOM
MHHUMAJIBHOE HYHCNO INTPUXOB N . y AubpakuuoHHOMN pelieTku, paboTaromeit B meprom
Topsinike, 4T06 OHa pazpelnalia 5ToT KyGueT?

22. VsMeHseTCS U pasperaroinas cuia AUGPaKIMOHHON PEeTKH IPH H3MEHEHHH yria
TaACHNA CBeTa Ha OTy permeTky? (OTBeT moscHHTS).

23. Chopmynupyiite IpEUMyIIECTBA (Pa30BBIX OTpaXKaTENLHBIX PELIeTOK (3IIENETTOB) B
CPaBHEHUH C aMITUTYIHBIMH PEITeTKaMH, PabOTalOMIMH Ha IIpoIycKaHue?

24. Bri nonmydaere TOJIOTpaMMy MaJIEHPKOT'O 3€PKAIBHO — OTPaKaOIIEro IIApUKa B CXeMe
Jlelita — Ynarauexca. Hapucyiite xauectenno BH IIOYEePHEHHS (OTOIMYIBCHY.

0) éonpocet k yk3ameny

B 4 cemecTpe:

1. Vparnenus Maxcsenia (oOmmmii ciyyaii u B BaKyyMe).

2. Bonnosoe ypasHenue. Besoy u3 ypaBHeHU MakcBena,

3. 'apMounyeckue BOJHEL YpaBHeHHUs BONH: MIOCKas, chepryeckasl.

4. DIIeKTPOMATHUTHAS PHPOJA CBETOBBIX BOJNH K €€ SKCIIEPHMEHTAILHOE OATBEPKICHIE
B omeitax ['epira.

5.WsnydeHne peaiBHBIX HCTOYHHKOB, Monynuposanssie  BOMHEL Cryqaiino —
MOJyJIHPOBaHHBIE BOJIHEI,

6. l'ayccoB my4ok, kak BaHeHIImi TH JIA3CPHBIX My4KOB. CBOKCTBA rayCcCOBBIX MyYKOB.

7. CeKTpasIbHOE Pa3HOKEHHE B OITHKE., Ipuanun cyneprnosuuum.

8. Ionapusarus ceera. ITonepedHocTs CBETOBOM BOJIHEL B CBOOOJJHOM ITPOCTPAHCTRE,

9. CoCTOSHHS TMONAPH3AUME TLIOCKOM MOHOXPOMATHYECKOH BOJHEL JIUIMIITHYECKAS,
Kpyrosas, TUHEHHAS ITOJISPU3ALIUH.

10. ITapamerprr Croxca.

11. Coepa IMyanxape.

12. IToTox 3HEpruy B CBETOBOH BOIHE. UnTtencuBHOCTE cBeTa.

13. Sueprus, MOIHOCTS, HHTEHCHBHOCTS, CBETOBBIX IIYYKOB M HMIIYJIBCOB.

14. OcHoBnbIe OBSTHS doTomeTpun.

15. Atom kak SJIEMEHTAPHBIN UCTOYHHK CBETA.,

16. Peurenye 3amauu 06 UBJIYICHHH KIACCHYECKOTO aToMa/ TUIIOJIS.

17. Tapmonnyeckue koseGanus aurouts. IlomHas MmommocTs UBIIYYEHHUS TUITOIIS,

18. Pagnarmonnoe 3aTyXaHue.



19. U3nyuenne ancambs OCHIIATOPOB. CHEKTP H3/IydeHHS,

20. YimpeHne CneKTpabHbIX THHH: CCTECTBEHHOC, JIOIUIEPOBCKOE M CTOJIKHOBHUTEILHOE
YUIApEHHE.

21. llonATHE OAHOPOIHOTO U HEOHOPOJIHOTO YIIHPEHHUS.

21. JIuneiinpif OCHMJUTATOP B IIONE CBETOBOU BOMHEL IToriomenue creTa OCITHILIATOPOM,

22. Tlormoluenne cBeTa ancaM6ieM OCHMIIATOPOB. 3akoH Byrepa.

23. Unrepdepenuns ceera. Onpir IOura xax IEPBBIA HHTEPEPEHIHOHHEIN 3KCIIEPHMEHT.

24, YcnoBue BOSHHKHOBEHMS HHTEP(EPEHNUOHHOM KapTHHEL

25. Wurepdepomerp Maiikenscona, HnTepdepennus MOHOXPOMATHYECKHX BOJH B
HHTEphEpoMeTpe Malikenscoma, Hacrpoiixu HHTEpPepomeTpa.

26. TTonock! paBHOTO HAKIOHA ¥ T10I0CK PaBHOM TOJNIIIHHEL

27. Wuteppepenrus €MOHOXPOMATHYECKOTO CBETA.

28. IousTHe BUOHOCTH HHTEPOEPEHITHOHHON KAPTHHEL,

29. VaTepdeperuns ¢iyuailHoi cBETOROM BOTHEL

30. MnTepdepennus (¢BETA OT NPOTHKEHHOTO UCTOYHHKA.

31. IousTHe BpeMeHHOMH U IIPOCTPAHCTBEHHOM KOTE€PEHTHOCTH CBETA.

32. MHoOrony4eBas HﬁTepq)epeHumL

33. Wurepdepomerp ®abpu — lepo. ®opmyna Ditpy u ee HCCIIEOBaHUE IS
IIPOXOAIIEro CBETA.

34. Nudpaxuus cBeTa, Postb nudpakiumonnex shgextos B onTuke.

35. Ilpunnun FmﬁrFHca — Openens. 3oun Openens. Judpakuaonnsii HHTErpa
®penens.

36. [Tpunnun Ba6une. lomonHuTensabme JKpaHHL.

36. PacXoquMoCTh CBETOBEIX TIy9KOB B CBETe AM(PaKIHOHHON Teopuy.

37. Judpaknuonnas o‘ueHKa MHHMMANBHOrO pasMepa IIy4ka B oKyce.

38. KommuecTBenHoe pelenre au(GpakuHOHHON 3amaym. Wurerpansuas  Teopema
Kupxroga. ’ |

39. TI'panmunble ycnosus Kupxroda. Jluppaxmmonnsrit unterpan Kmpxrojga -
I'enbmromneia. ‘

40. Mudpakins Ha mepruoamgeckux CTPYKTypax. OCHOBHEIE THIIBI PEILIETOK,
B S cemecTpe:

1. IlpsimoyronsHas aMIUTATYAHAS pelleTKa.

2. CnexrpansHoe onmcanie IIPOCTPAHCTBEHHOU CTPYKTYPEI CBETOBOTO IIOJS.

3. JIumza — ONTHYECKHIT SeMeHT, BRIIOHSIOIIMHA IpeoOpasoBanune Dypoe.

4. Teopus hopmupopanus onTHgeckoro u300paskeHus no A6Ge.

5. Mudpakius Opaynrodepa, kak mpOCTPaHCTBEHHOE ®ypwe — npeobpasopane,

6. Paspemmaromas cumna onTuyeckux IpHOOPOB.

7. 'paHMMHbIE YCIOBUS AU OIS Ha TpaHuLe pas/ea.

8. l'eomerpust oTpakenus u PEIOMIICHUS.

9. ®opmynsr Operens. Vron Bprocrepa.

10. ®asosrre coorHOmeRns Ha TPaHUIlEe paszerna cpes.

11. Otpasxerne crera mpu HOPMaJIbHOM IIaJICHUH Ha IPpaHuIly paszena. CTOSUHE BOJHEL

12. TIpocBetnenue omruky u JM3IEKTPHYECKHE 3epKaIa.

13. [TomHoe BHyTpeHHE oTpaxkeHue. Vcenenosanye npeoMiIeHHo BOJHEL Hccnenopanne
OTPaXEHHOM BOJIHEI.

14, Onmcanve sBieHui Ha TPaHNUIEC METANNHIECKON TOBEPXHOCTH.

15. Mogens crurommoit cpepr. Ypasrenus Makcpenna s crromsoit CpeIpL.

16. Kinacengeckas Jlopennesckas/ OCIMJIIATOPHASL MOZEIH CPEJTB.

17. Mucnepcus u norsonienye ceera B JmHetinoll U30TPOIHOM cpeje.

18. HopmansHas u anopMansuas TUCIEPCHS,

19. Pacnpocrpanenne ceetooro HMIIyIbCa B Jucneprupyromed cpeme. ®asopas u
I'pynnoBas ckopoctu ceeTa. opmyita Pose.

20. Crpyxrypa cBeTOBOI BOIHEI B AHU30TPOIIHOM KpHCTaILIE,



21.  Marepuansnoe YPaBHCHHE  aHU30TPOIHOM  cpemel. Tensop  ontuyeckoit
BOCIIPHUMYHBOCTH.

22. Knaccupuxarus KPHCTAUTAYECKUX Cpel.

23. CoGcTBEHHBIE COCTOSHES TOIAPHU3AIMH CBETOBO! BOJIHBI B aHU30TPOITHOM cpere.

24. BeruncieHne cxopocT PacipoCTpatenus HEOOBIKHOBCHHON BONHEI B OXHOOCHOM
KpHCTaJLIE.

25. JIBoiiHoe JAYICHPENOMIICHIE HA TpaHuIe C aHU30TPONHON cpenoit. [TocTpoenue
I'ofirenca.

26. Tlomy4eHwe mONAPH30BAHHOTO CBETA, (mosspu3anuoHHEIe IIPU3MEL).

27. Ananmu3 nonapu30BaHHOro cBera, (KpHCTAIIHYECKHE ITACTHHE 1 KOMIICHCATOPBI).

28. UckycerBeHHAas aHu30Tponus. (3¢ dextsr Keppa u [Toxkennca).

29. Openenepckas TCOPHUA ONTHYECKOH aKTUBHOCTH.

30. MarHHTHOE BpallleHHe MIOCKOCTH nomsipusanuu (9ppexr Dapanes). Onrmueckuii
BEHTHJIb.

31. 3amaya paccesHus ceeta MHUKpoyacTanamu (Ibdext Tungans). 3anaua M.

32. Monekymnsaproe (PaneeBckoe) paccesnue crera.

33. KoMbuHaumORHOE ¥ MaHTeBITaMM - OpHILTIOSHOBCKOE paccesHue cBeTa,

34. CeKTpocKOomus KOMOHHAIMOHHOTO paccestHus cBerTa.

8) 60npOCHL K camocmoamensioi pabome cmyodenma:

no 4 cemecmpy:
. IIpuanmm cynepnosuuwn B orrike TJIACHT, YTO...;
- Bonnogoit pont — 910 . ..;
- I1nockas MoHOXpOMATHYECKasS BONIHA — 5To0 BOJIHA Y KOTOPOIA ...;
- Coepreckas MoHOXpOMaTHYECKas BOTHA — 9TO BOJIHA Y KOTOPOH ...}
. YpaBHEHHE IJIA MI0CKO MOHOXPOMATUIECKOH BOJIHEL HMEET BUL: ...;
. B cBoGogrOM npocrparcree SJIEKTPOMArHUTHas BOJIHA NTonepeuna. YTo 310 o3Hauger?
. IpaBas momspusamus COOTBCTCTBYCT BOJHE, I KOTOpOH mpu PacrpoCTpaHeHUH OT
HCTOYHHKA K Habmoxaremo ... ;

8. HauGonee obmuit Bux NIOJIIPU3AIMU  CBETOBOTO mydYka .... OH XapakTepu3yercs
CICAYIOIUMHE [IapaMeTpaMi. .. ;

9.Kpyrosas (LHPKyYIApHAS) TONAPH3ALMS  sIBIIsEeTCS YaCTHBIM BHIOM IIOJSIPU3ALAK
SJUIMNTHYECKOH ¥ XapaKTepH3yeTes ... ;

10.Tuneitnas monspusamnus IpeacraBiser coboit mpocreimmii CITyYdil IOTSIPUIALUOHHOIO
COCTOSHUSL, TIPH KOTOPOM ... ;

11.B onrtuke ocHOBHBIE BCIMYUHBI, XapaKTepU3yIONINE CBETOBOE MOJIE B TECOPETUIECKOM
OIIUCAHHH — 3TO ...}

12.B ontuke 0CHOBHOI] BEJIMYHHO, XapaKkTCpU3YIOLIEH CBETOBOE IIOJIE B 9KCIIEpUMEHTE,
SBJIAETCA ...}

13. IHTeHCHBHOCTE CBETOBOTO MO — ITO ...}

14. KpuBas Bummocts wgenopeweckoro [Jla3a OIpenNeNsieT €ro YyBCTBHTEIBHOCTL K
PAa3IM4YHBIM JJIMHAM BOJIH U UMEeT CIe Ny OLINH BU (IIPHMEPHO);

15. Iokosmumiics wiu PABHOMCPHO IBHIKYIMHCS 3apsi/| He H3IIy4daer, U3JIy4aeT 3apsz, ...;

16. EcrecTBennas (pajmannonHas) mupuHa CICKTPaJIbHOM JIMHUY 00YCIIOBIICHA | .. ;

17. Honneposckoe YIIUPEHHE CHEKTPANBHON JIHHIH 00yCIIOBIIEHO ...;

18. CronkonoBuTeMBHOE YHIHPCHUE CIICKTPANLHOM JIMHAK 06y CIOBIIEHO ... ;

19. Cpenmee mose/ CPEeNHSA WHTCHCHUBHOCTL aHCAMOJsS HEB3aNMOJIEHCTBYIOMMX
OCHHIUIATOPOR paBHA ...:

20. B manmeHeit 3o1e rayccon TLYHOK MMECT IIPAKTHYECKH ... BOIHOBOH (pOHT;

21. B 6mmxneit 30ue FayCCOB IyYOK MMEET NPAKTUYECKH ... BOTHOBOMN ¢bpowur;

22. V306pasuts cxemy unTepdepomerpa Maiikenscona/ IOHra;

23. YenoBue cymiectBoBanms UHTEPDEPEHIIMH COCTOAT B TOM, 4T0 ...;

23.Bunnocts UHTEPDEePEHIIMOHHEOMN KapTHHBI OIMCHIBAeTCS GOPMyIOit ... ;

NN D WN

~J



i

|

24. BpeMst KOTePEHTHOCTH CBeTA — HTO 1IApaMeTp, OIPeNeIAEMBIH CIIEMYFOLINM 06pasoM;
25. lpuunun I tolirexnca-Kupxroga (opmymupyercs CIICYIOIHM 00pa3zoM:;
26. Yncio Dpenens sBisiercs BaxkaeHimes XapaKkTePUCTHKON MU(PPAKIUK U TOKA3BIRACT.

27. Mubpaxumonnas qmna 2 d —9TO0 JUIMHA Z IPH KOTOPOIi ...;

28. Tpanmumbie ycrnosus Kupxropa ssnsrores NpHONM3UTeNbHEIME. OHH  JafoT
IPaBHJIbHBI PE3YJIBTAT TOMBKO B CITyyae;
no 5 cemecmpy:

L.

BN

14.

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

23,
24,
25.
26.

27.
28.

29.
30.

31.

32.
33.

3

N

Jate onpenenenue mossTUs "ManbHIg" 30Ha B AA(PAKIHOHHOM TeopHy.
Hate onpenenenue nousTas "GrmKmHss" 30Ha B IU(QPAaKIIMOHHON TeOpHH.
Hate onpenenenne nousTHs "yrioBas mucrepcus AUGPAKIMOHHOMN PEIETKHY,
Hare onpenenenue monsTus "paspermaromas crocobHoCTL (cuna) nudpaxnuoHHOi
pemérku.
HeM onpenensercs baspelaromas cnocoGHOCTh MUKPOCKOTIA?
HeM orpezensercs paspemaomas croco6HOCTE TeJecKona?
Jlnneiinas ommuueckas cpena — sto cpena, Ul KOTOPOI ...
Hucnepcus onruyeckoit CpearI —- 3T0. ...
Hats onpenencaue nonsTus «thazoBast ckopocTH cBeTay.
. Jate onpenenenne monsTrs «IPYIIIOBAs CKOPOCTH CBETAY.
. Hare onpenenenne monsus "HOpManbHasg" JUCIIEPCHA,
. [late onpejenenvie monstrs "aHOManbHas" JUCIIEPCHS.
. Chopmynupyiire rpanumsre YCIIOBHA JUISl TAHT€HIIMATIBLHOH KOMITOHEHTE] BEKTOpa
E wa miockoit TPaHHUIIE pasaena IBYX cpes.
Coopmynupyiire rpanuunsie YC/OBHS 111 HOPMANLHOH KOMIOHEHTEI BeKxTOpa 1)
Ha IIIOCKOH IpaHMIE pasziena IByX cpej.
ITonsiTie "yrom Bprocrepa".
ITonsrue "monnoe BHYTPEHHEE OTpaxkeHUe",
Hate onpenenenne mousaTHit "H30TponHas" u "aHm30TpONHAL" cpea.
Onruyeckas ock kpucrama — sro . ...
I'naBHast miockocTs B aHW30TPOIHOH cpene — 370 . ...
Hate onpenenenve moHsTHI OXHOOCHOIO 1 ABYOCHOT'O KPHCTAJLIA.
OGBIKHOBEHHAS BOJIHA B O{HOOCHOM KpUCTALIE — 370 ...,
HeoGrikHOBeHRAS BOMHA B 0MHOOCHOM KpHCTAIIIE —~ 3TO. ...

W300pasute na pucynke B3AMMHYIO OPHCHTAWHIO BEKTOPOB £, D, k , 1S B
OOBIKHOBEHHOM M HEOGBIKHOBEHHO BOJIHE.

Yro Takoe «moyiapusarop»? Ilpusexnte IpUMEpPBl  GHU3MYECKON pearu3anuy
AaHHOTO OITHYECKOTO YCTPOHCTRA.

Yro Takoe «Yerneprs/ [TOJIyBONHOBAs  IUTaCTHHKa»? I[IpuBemuTe IIPUMEPEI
dbusmyeckoii peanusanuu nanHOro ONITHYECKOI'0 YCTPOiicTRa.

Yro Takoe «addexrt Dapanean?

Halite onpenenenue mousaTus "yipyroe" paccestzue cpera.

Hatite onpenenenue monsTHs "Heynpyroe" paccesiuue cBera,

Hpuanumer popmupoanus H300pakeHHit.

Ipurumn  Trofirenca B dopMyupoBke Kupxroda. Jludpaxims wactiamo
KOT'€PEHTHOTO CBeTa.

Ilpencrasnenwe o rogorpaguu.  MeTomsl  cosmamms rojorpapuyecKkmx
H300pakeHuIA.

Mexanusm mMaranTHOrO BPAIICHUS IIIOCKOCTH OJIAPU3ALIH,

Knaccuueckas reopus H3JIyYCHHS U MOTIIOICHHUS,

- Kombunannonnoe paccesnme cera



Temut Kypcoswix pabom u 3adanun:
Tema 1. OcHoBHbie ¢uU3sHUeCKHE JAKOHOMEPHOCTH H NPAKTHYECKO€ MCI0/b30BAHNE
OTpaKeHUsI M MPEJOMJIEHHS IIOCKHX BOJIH.,
3aoanue
1) KaKOBEI OCHOBHEIE CBOHCTBA U XapaKTEPUCTUKH 3JIEKTPOMATHUTHEIX BOJTH,
2) KaK moNy4aroOTCs 3aKOHBI OTPAKEHHS U IIPOXOXICHHS IUNIOCKHMX IJIEKTPOMArHUTHBIX BOJIH IS
[I0CKOH TPaHUIIBI PA3/IeNa JUANCKTPHYECKHX CPeL;
3) BoiBecTH hopMy.IBI Dpemers;
4) paccMOTpeTh 3 eKTEL, CBSI3AHHEIE C PaclpeeIeHHEM SHEPIUHY O NAJAOLIeH Ha [TOCKY0
TPaHHIy pasfela BOJIHEI U [I0JIIPH3ANHOHHbIE 3((eKThL,
5) Kakue yCTpOHCTBa MOTYT GEITH CO3IAHBI JUIS HCIONB3OBAHHS uccienyeMex sddexros Ha
IIPaKTHKE.
Tema 2. Pacnpoctpanenne TE-BoJH B CIOHCTBIX cpenax.
3adanue
1) KaKOBEI OCHOBHBIC CBOHCTBA M XapaKTePUCTHKH QIIEKTPOMArHUTHBIX BOJIH;
2) KaK IOJNYYeHBl OCHOBHBIE muddepennuansHEle  ypaBHEHHS, ONMUCHIBAIOMINE 3aKOHBI,
ONPENCIAIOMHE B3AHMOJICHCTBAE IUIOCKHX JIEKTPOMATHHUTHBIX BOJH HA IUIOCKHX rpaHUIax
pasfiiena AUINEKTPUYECKHX CPeI;
3) KaK BBIBOASITCA BHIPAXKEHHS JUIS 2JIEMEHTOB XapaKkTePUCTHYECKON MaTPHIIBI CIIOMCTON CpejIby;
4) TOILyYHTH BBIPAXKCHHUA JUIST aMITITUTY] OTPaXX€HHOH M IpoIIe/Iel CKBO3E CIOMCTYIO Cpemy
BOJIH;
5) KaKue ycTpoHCTBA MOTYT GBITH CO3/IAHBI HA OCHOBE HCCTIeIyeMbIX 3(QHEKTOB Ha IpaKkTHKe.
Tema 3. Pacnpocrpanenne TM - BOJIH B CJIOHCTLIX cpeaax.
3aoanue
1) KaKOBBI OCHOBHBIC CBOHCTBA IIMEKTPOMATHHTHOTO IIOJIS, METOAEI ONKCAHUSA U AHAIN34 DTHX
[OJIEH;
2) KaK IOJyYeHBl OCHOBHBIE AuQdepeRnuansHele  ypaBHEHHS, OMMCHIBAIOLIIC 3aKOHFL,
ONPEACIAIOMIEe B3aMMOICHCTBHE IIOCKHX 9JIEKTPOMATHHTHBIX BONH HA IUIOCKHX IpaHuIax
pasfiena JUdIEKTPUIECKUX CPE;
3) Kak BBIBOASTCA BEIPAKEHHS I DIEMEHTOB XapaKTEPHCTHYECKOH MATPHIBI CIIOHCTOM CpeEL;
4) IONYYUTH BBIPAXEHHUS JUIsI aMIUMTY/L OTPAXCHHOH W IPOLIEAIIEH CKBO3B CIOHCTYIO Cpeiy
BOJIH;
5) Kakue yCTpoiCTBa CO3/1aHbI IS HCTIOITh30BAHMS HCCIenyeMbIX 3h(eKTOB Ha IPAKTHUKE.
Tema 4. Pacopocrpanenme  ssekTpomMarmmTHBIX  BONH B AHH30TPONHBIX
cpenax.Pacnpocrpanenue miockux BoJaH B KPHCTALIHYEeCKHX cpeaax.
3aoanue
1) xakue cpenpr naspBaoTCS aHU3OTPOMHBIMHE, KAKOBA HX KIACCU()HMKAIMS U XapaKTEPHCTHKH;
2) KaKHe CyIIeCTBYIOT METOIBl AHAJH?A BOJIH B AHU30TPOIHBIX CPeaax;
3) paccMOTpeTs pa3TMYHEIe BAPHAHTEI HOJIYYEHHS TUCTIEPCHOHHBIX YPaBHEHUIA;
4) xak mony4ero ypasuenue Openens s aHU30TPONHBIX U HETHPOTPOIHEIX KPACTAIIOB,
5) MaTh KA4ECTBCHHBII aHATH3 Oy YEHHBIX BBIPa)KCHHIA.
Tema 5. Onrrueckne cBoiicTBa KPHCTAJLJIOB.
3aoanue
1) xaxme cpensl Haz3BIBAIOTCS aHU3OTPONHBIMHE, KAKOBA UX KIACCU(DHKALHS M XapaKTEPHCTHKM
2) KaKuWe CYIIECTBYIOT METO/IbI AHANN3a BOJIH B AHHU30TPOIHBIX CPeNaX;
3) paccMOTpeTh pasnuYHbIe BAPHAHTHI TIOJTyHCHUS NUCTICPCHOHHBIX YPAaBHEHHH, B TOM YHCIIE, U
JUISL OTHOOCHBIX KPHCTAIIIOR,
4) kaK nosyueno ypasnenne OpeHeNns A 0THOOCHIX KPHUCTAJLIOB;
5) NaTh Ka4ECTBEHHBIN aHATH3 [IOJyYeHHbIX BBIPQKEHHI.
Tema 6. OCHOBDBI r¢OMeTPHYECKOH OTITHKH. IlpubnskeHne o4eHb KOPOTKUX BOJIH.
3adanue |
1) B ueM cocrout npubmxerue I€OMETPHYECKOM ONTHKY;,



2) KaK TOJYyYEHO ypaBHEHME SHKOHa/I4, ypaBHEHHE NEPEHOCa, B YeM COCTOMT KX uznyeckuii
CMBICIT, |

3) momy4uTs GopMyIBL Al MHTEHCHBHOCTH B PAMKAX T€OMETPHYECKOL OIITUKH;

4) copMyIHPOBATE rpaHMIIEI IPUMEHUMOCTH T€OMETPUUECKON ONITHKH;

Tema 7. Hurepdepennus ABYX MOHOXPOMATHYECKHX BOJH. CTOSTuHe BONHEL

3aoanue

1) B 9eM cocrour cymmuocTs gBIeHUS HHTepdepeHnny;

2) mpoaHanu3MpoOBATH HHTEp(epenimo aByx MOHOXPOMATHYECKUX BOJIH; IPUBECTH NPHMEPEL,
ACMOHCTPHPYIOIINE ABIICHHE HHTePEPEHIINN,

3) H3y4HTE METOIBI M3MEPCHHS JUIMHBI BOJHBL H YINIOBBIX Pa3MEPOB, OCHOBAHHEIE Ha SBJICHUH
HHTEpPEpeHnN;

4) naTh ompeneNeHre CTOSUUX BOJIH, C)OPMYJIHPOBATE HX (H3NYeCKHe 0COOEHHOCTH.

Tema 8. llpnmenenne HMMITEAAHCHBIX TPAHHYHBIX YCIOBHH A0S aHam3a O0TPaKeHUs
JIEKTPOMATHATHBIX BOJIH OT NPOBOSIIMX TTOBEPXHOCTE}.

3aoanue

1) osmakomuTbCS ¢ pasmEuHBIMH CHocobaMi  (OPMYITHPOBKM  TpaHHYHEIX YCIIOBHIT B
AIIEKTPOTUHAMUKE;

2) H3y9UTE TOBEAEHNE NPEITOMICHHOTO [0S B cpene ¢ 6OIBIION MPOBOUMOCTEIO 1 ybemuThes,
UTO IIONI€ HOCHT XapakTep IIOCKOH BOJHEL PacClpOCTPaHSIOMEHCS HOPMAIBHO K IpaHuLe
pasnena,;

3) KaK 1nony4aercs Jsblpameﬁne NPUGIHXEHHOTO IPaHHYHOTO ycnosus JleontoBuua-Il{ykuna, B
9€M COCTOUT NPUOITHIKEHHE:

4) NpoaHANM3MPOBATE, B KAKHX CIyHasx 1enecoo0pasHo NPUMEHSATh UMITEAHCHbIE I'PaHUYHEIE
YCIIOBHSL.

Tema 9. sIBjenue aucepenu JIEKTPOMATHATHEIX BOJIH B IH3JIEKTPHKAX,

3aoanue

1) xak nony4arorcs ypaBuenus SNEKTPOMArHUTHOTO INOJIS JUTA CPEJt ¢ AUCTICPCHEN;

2) mna onpeneneHHs 3aBHCHMOCTH AMDIICKTPAYECKOH NPOHHUIAEMOCTH OT YACTOTEL (3axoHa
AUCIEPCHH) M3YYHTh DPEIICHHE 3a1aYd O B3aNMOJCHCTBAM SNEKTPOMATHATHOR BONHLL ©
UMCIOIMNMHUCA B Cpele 3apafgaMH  Ha IIPAMEPE  NIPOCTEHINCH MONENH JMIIEKTpHKA —
COBOKYITHOCTH HEUTPATBHBIX MOJIEKYIL;

3) mpoaHanH3MpOBAaTH pelneHHe YPABHECHUSA JIBIKCHHSA OIIEKTPOHOB B MOJIEKYNE C IIGNIBIO
OILPCACICHHST BEKTOpPa OOBEMHOM IUIOTHOCTH IONAPH3ANUY  (IOAPU3YEMOCTH), HAHTH HX
CMCLICHUE KaK QYHKITHIO MOJIS;

4) KaK 3aBHCAT MOKa3aTeh TPEIOMICHHS 1 KOQQHUIUEHT HOTIIOMEHHS OT YACTOTEL

Tema 10. Pacupocrpanenne BoaH B CPeAax ¢ y4eToM NpOCTPAHCTBEHHOH MHCHepCHH
(130TpOMHBIE rEpOTPOHHBIE cpeani).

3aoanue

1) xax nomywarores ypapuenus SNICKTPOMATHUTHOTO TIOJIst JUTSI CPEJL ¢ IUCTIEPCHEiA:

2) 3anucath MaTepHaTEHbIE YPAaBHCHHSA IIPU YCIIOBUH HEIOKAJIBHOCTH CBS3H MEKY BEKTOpaMHu
HAIPYKCHHOCTH HJIEKTPHYECKOTO ITOJIS M DTEeKTPHYECKOH HHIYKITHH,

3) mpoaHATH3MPOBATE 3aBHCHMOCTD YACTOTEI OT BOJIHOBOIO BEKTOpa B NpOCTeifuleM ciyuae
cnaboit mpoctpancTBeH Ol AUCTIEPCHH;

4) Kak QOPMyIHpYeTCS 3aKOH H3MeHeHus TCH30pa MHSNEKTPUYECKOH TIPOHMIEAEMOCTH OT
BOJIHOBOTO BEKTOPA.

Tema 11. Pacupocrpanenwe Bonn B Cpeaax ¢ y4erom npocTpaHCTBEeHHOIH AucHIepenu
(HermpoTponupie cpe/ibl).

3aoanue

1) xak nomy4arores ypasuenns SICKTPOMATHUTHOTO TIOJIA JISl CPEJT € AUCTIEPCUEN;

2) 3ammcarh MaTepHaibHEIE YPaBHCHHUS TIPM YCJIIOBUY HEIOKATBHOCTH CBI3H MEXIy BEKTOpamu
HANPLKCHHOCTH 3IIEKTPUYECKOTO [IOJIS M AIeKTPHYecKOl HHIOYKIINH;

3) TpoaHATH3HPOBATE 3ABHCHMOCTL aCTOTBI OT BOJIHOBOIO BEKTOpAa B IpoCTeiimeM cilydae
¢1aboi POCTPaHCTBEHHOM JNHCIIEpCHn;



4) kak Qopmynupyercs 3aKoH H3MeHEHMS TCH30pa IMINIEKTPHYECKOM IPOHUIIAEMOCTH OT
BOJIHOBOTO BEKTOpA.

Tema 12. Bonnbl B AUCIEPTrHPYIOIHX cpenax.

3aoanue

1) IaTs 06IIyI0 XapakTepHCTHKY BOTHOBBIX IIPOTIECCOB B AUCIEPTUPYIOMUX CPENAX,

2) mceneoBaTh CBOMCTBA BOJIHOBOTO IAKETa B JAHCIICPrUpyIoIeit cpene;

3) paccMOTpeTh 06TacTH HOPMAIbHOH U aHOMATBHOM AUCTIEPCHEL;

4) naTh KaueCTBEHHbIH aHAH3 IIOJTyYCHHBIX BBIPAXKEHHUH,

Tema 13. MaTepnaﬂLHue YPABHEHHS 3JIEKTPOMArHUTHOIO IOJIA B CPeIax ¢ AUcHepcueit.
3aoanue

1) pacemotpets 06mIyIO XapakTEPUCTHKY BOJHOBBIX IIPOLIECCOB B CPENAX C JUICTIepCHEii;

2) KaTh GOPMYITUPOBKY MaTepPHANBHEIX YPABHEHHH B IUCIIEPTAPYIONINX CPENAX;

3) uccrenoBaTs CBONHCTRA JU SMEKTPUYECKOH IPOHMIIAEMOCTH HPH M — 00 ;

4) BBIBHTH QDU3HUECKHH CMBICI KOMILIEKCHOM MUDICKTPUYECKON MPOHUIAEMOCTH.

Tema 14. CBsa3b MEXKIY nucnepcHeii u morjoneHuem.

3aoanue

1) JaTs o6miyro XapaKTEPHCTHKY BONHOBEIX IPOLECCOB B Cpenax ¢ JUCIepCHel;

2) HOTYYHTE CBA3B MEXKIY JHCIEPCHEH U IOTIOINEHHEM;

3) BBIBECTH COOTHOIICHHS Kpamepca-Kponura;

4) naTh Ka4eCTBEHHbIH aHAIH3 IIOJIy4€HHBIX BBIPAXKEHHUI,

Tema 15. {ucnepcus JIEKTPOMATHHTHBIX BOJIH B THJIEKTPHKAX,

3aoanue

1) nate o6wee onpenenenue AUCIIEPCHU IEKTPOMATHUTHEIX BOJIH;

2) paccMOTpeTh SIBICHHE HHUCTIEPCHH STICKTPOMATHUTHBIX BOJIH B HEMONAPHBIX H HOJIIPHBIX
JHUDJIEKTPUKAX;

3) mpOBECTH KAYECTBEHHHIH aHATHZ H AaTh (U3HUECKYIO HHTEPIIPETALMIO HOJIY4YEeHHBIX
COOTHOILIECHHIH.

Tema 16. Pacupocrpanenue 3JIEKTPOMATHUTHBIX BOJIH B AHH30TPOMHBIX CPeaXx.

3aoanue

1) nate onpenenenue mousTus AHU30TPOIHY, 3aICATh MAaTepPHANILHBIE YPABHEHUS JUIS TAKHX
cpexn;

2) omucare o6umme 3AKOHOMEPHOCTH ~ PACIPOCTPAHCHHS  IEKTPOMATHHTHBIX BOJH B
AHU30TPONHBIX CPENaX, IPOAHATHIHPOBATH OCOBEHHOCTH MX pacrpocTpaHenus;

3) nUpHEBecTH mHpHEMepsI AHHU30TPONHBIX  CPell, BCTPEYAIONIMXCA HA OpPaKTUKEe H
HPOMJUTFOCTPUPOBATh BaXKHOCTh Y4eTa SBJICHHUS AHU3OTPOITMU IIPH PACCMOTPEHUM PA3IIMUHBIX
ABJICHUH 3EeKTPOJUHAMUKH.

Tema 17. PacnpocTpanenne II0CKHX BOIH B KPHCTA/UIHYECKHX Cpegax.

3aoanue

1) nate oOmwee onpenenenne AHH3OTPONHEIX CpeJl, 3alHCaTh MaTepHANbHBIE YPABHEHHS 1St
TaKuX cpej;

2) IaTh onpeseNenre KPHCTAIMYECKHX cpern;

3) onucath ocobeHHOCTH PACIPOCTPaHEHH IIIOCKMX BOJIH B KPHCTaJIax, ﬂ;HBecm YpaBHEHHE
Dpenens;

4) OSICHUTB MIOHATHE "HOPMABHBIE BOJIHBI";

5) WMcenenoBaTh ONTHYECKHE CBOMCTBA KPHCTAIUIOB, ONPEAEIHTh (QU3NYECKUN CMBICH TOHSTHIL
«OOBIKHOBEHHAS» M «HEOOBIKHOBEHHAS % BOJHEL |

Tema 18. MarnuToaKTHBHbBIE cpennl. Tensop aussnexrpuyeckoii NPOHHUIIAEMOCTH ILIA3MbI B
HOCTOSIHHOM MATHHTHOM I0JI€.

3adanue |

1) natw onmpenenenue MarauTOAKTHBHEX cpexn;

2) HcenenoBaTh CBOMCTBA MATHHTOAKTHBHOM TITa3MBI B BRICOKOYaCTOTHOM HPUGTHIKCHHUH,

3) HaliTH TeH30p JMAIEKTpPHUECKOH MPOHANACMOCTH MAarHHTOAKTHBHOM CPEBI, Pe30HAHCHEIC
ABJICHUS;



4) onpenennts TeHsop AHIIIEKTPHIECKON MPOHUIIAEMOCTH MAHHTOAKTHBHOMN CPEelBl ¢ yYETOM
IOTEPE.,

Tema 19% DeKTPOMATHHTHDBIE BOJIHLI B CBEPXNIPOBOAHHKAX.

3aoanue

1) samucats u nate pusnyeckoe oGbsCHEHIE ypaBHeH IO JIOHIO0HOB;

2) O3HAKOMHTBCA M 3aIHCATH OCHOBHEIC COOTHOLICHHUS, XapaKTEPU3YIOIINE BBHICOKOYACTOTHEIE
CBOHCTBA CBEPXIPOBOIHHKOB;

3) onucars MexaHu3M CBEPXIIPOBOIUMOCTH.

Tema 20*, Pacupocrpanenme HMITyJILCOB B CP€JaX ¢ YACTOTHOM qucnepcueit,

3aoanue

1) 03HAKOMUTBCS ¢ OCHOBHBIMH CBOMCTBAMK SJICKTPOMATHUTHBIX UMIIYJIbCOR;

2) noxasarth, Kax IpeacTaBIseTCs HMIYJIBC Yepes NapIHaIbHEIE BOJHEL,

3) npoaHanu3EpPoBaTH PaclpoCTpaHeH e HMITYIECOB B Cpeie ¢ AUCTepCHeit;

4) TONyuNTh HANPSKEHHOCTb TONS IS y3KoOIojIocoro curHana u crnaboil amcmepenu,
PacCYuTaTh rpyNIoOBYIO CKOPOCT.

Tema 21. Hpencrapaenne noaspusanuu c TIOMOIILI0 KOMILIEKCHEBIX BEKTOOB.

3aoanue

1) 3anucars ocHOBHEIE OIPE/ICIICHHS ¥ COOTHOIICHHUS;

2) OpencTABUTH BIITHNTHHECKH [IOIPH3OBAHHYIO BOJHY B BHJE CYNEPIOSHIMY Tpex
SIMHITHICCKH TIONAPH30BAHHBIX BOMH, PACTIPOCTPAHSFOIHXCS BJIOJIb KOOP/IMHATHBIX OCEif;

3) IpenCTaBHTE MONAPH3ALHOHHBI SIUTHIIC TEOMETPHYECKUM METOJIOM.

Tema 22. Yactnuno NOJIAPH30BAHHBIE BOJTHEI.

3aoanue

1) u3y4uts o6mmue cenenns u OIIpEeNCIICHHS;

2) 3amucars HPENCTAaBICHIE HACTHYHO NOJNAPH3OBAHHBIX BOJH B JTHHEHHOM Gaswuce;

3) OOBSCHUTE, Kakue CJ’Iy‘{aI/I’ﬂBJIﬂIOTC}I IPENCTBHBIMA JUIS YACTHIHO TONSIPH30BAHHBIX BOJH,

4) Hapucosats HoxtapnsauFOHHon AHarpaMMy 4aCTHYHO IIOILIPU30BAHHOTO ONTHYCCKOTO
CHUTHAJA,

Tema 23. Bostawl y rpasnumi pasjena AByX cpen,.

3aoanue

|) m3yunts orpaxkenne n IPEIOMIIEHHE TITOCKHX BOJIH HA IIOCKOMH T'paHuNe pasfena, HOJYYUTh
(bopmyier dpenens:

2) copmynupoBars rpaHHIHbE ycsiosus JleonToBrya;

3) HcenenoBath SBIEHHE CKU -oddekra y mnockoit rpanumsr IIPOBOIHMKA;

4) 4urT0 CcoGoM mpemcramseT SJICKTPOMArHUTHBIA JKpaH, HM3Y4HTH €ro XapakTepUCTHKH U
Ha3sHauYeHHE.

Tema 24. BonHoBas TEOpHSL M 3aKOHBI TeOMETPHYECKOH ONTHKM Juis ONMMCAHHUSA
3JEKTPOMATHUTHOI'Q [OJIS.

3aoanue

1) chopmymnupoBats 0cHOBHBIE MONOKEHMS BOJIHOBOH T€OPHH 3/IEKTPOMATHATHOTO MOJIS;

2) B weM cocrout npuHImn [oiirerca — Openens;

3) xax hopmymEpyeTcs ocHOBHOE YPABHCHUE U 3aKOHbI T€OMETPHIECKON OIITHKH;

4) XaK ocymecTBIsIeTCS HICPEXOA OT BOJIHOBOM TEOPHH IONS K 3aKOHAM TCOMETPHUECKON
ONTHKH;

5) chopMyTHpOBaTE MPHHITHTIL! HPUOIHKXEHHOTO peleHs MUQPaKIHOHHBIX 3a/1a4.

Tema 25. MonoxpomaTiaeckue u HEMOHOXPOMATHYECKHE BOJTHDI.

3aoanue

1) nmate  onpexnenenue IJIOCKOH  BOMHBI, KAKOBHI €¢ OCHOBHEIC XapaKTEePUCTHKH,
2) xak npeoGpasyeTes YacToTa ¥ BONHOBO} BEKTOP IIpH [IEPEXOe B APYTYIO CUCTEMY OTCHUETA,
copMymHpoBars s dext Hoinnepa;

3) mpuBectn npesncrasnenue ﬁeanLHHx HEMOHOXPOMATHYECKUX BOJH B BUAE HHTerpana Dypoe;
A4aThb ONpeeNneHre aHAUTHYESCKOTO CHIHATA i OTIPE/CITUTE €TO OCHOBHEBIE XapaKTePHUCTHKH,



4) chopmymuposats mpeacrasreHme HEMOHOXPOMATHYECKOrO 11011 B BHJE CHHYCOMAANBHOM
BOJIHBI C MEJITIEHHO MeHIIonIeics aMILTATY 011,

7. YYEBHO-METOJAUYECKOE U WHOOPMAINMOHHOE OBECIEYEHUE
AUCHHUTITAHBI (MOAYJIsI)

a) OCHOBHas JIUTEPATypa:

1. OnTuka B KIOYEBEIX 3amayax / Ilapmmakos A H. - Honronpymusiii:Unremexr, 2016. - 256 c.:
ISBN 978-5-91559-212-3 - Pexcum JIOCTyma: http:/iznanium.comfcatalog/product/SSS175

2. ®usnka. Bonnopas omrmuka. KBantopas NIpApOZIa U3NIy9eHHsl. DJIeMEHTHl AaTOMHOM | sIIEepHOM
(usuxn: Yueb. moc. / C: Kysnenos, AM.Jugep - 3-¢ M3, nepepab. u jom. - M.: Bysos.
yue0.: HULT MTH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0,

3. Bapnansin, B. A. ®usnueckie ocHOBEL ONTHKH [DIIEKTPOHHBIH pecypce] : y4ebHoe mocobue /
B. A. Bappamsn. — SheKTpOH. TCKCTOBEIC JnanHBle. — HoBocubupek : Culbupckuit
TOCYIapCTBEHHEIN YHHBEPCUTET TENEKOMMYHHUKAIHH 1 uHbopMatuky, 2015, — 235 ¢. — 2227
8397. — Pexum L[O(:Tyna:f.hr’ttp://wvwv.iprbookshop.ru/4()5 54.html.

4. Ontuka: nabopaTopsrit IPaKTUKYM: YueGHO-METOaHYecKoe nocobue, - 2-¢ msm., crep. -
M.:®munra, 2017. - (224 . ISBN  978-5-9765-3066-9 -  Pesxum JocTyna:
hjp://znanium‘cornfcal‘.e@fhrocluci.z’*)_.i%l’)_I

0) nononHuTENLHAS aATepartypa:

1. ®usuka. OcHOBEI ICKTPOMMHAMUKH. JNEKTPOMArHHTHBIE KOJNCOaHud H BOJIHEL:, Y4eOHOe
noco6ue / C.U. Ky3renos. - 4-¢ U3/, HCnp. u 1om. - M.: By3osckuit yueGruk: HUI[ NTHDPA-
M, 2015. - 231 ¢.: 60x90 1/16. (meperuter) ISBN 978-5-9558-0332-6,

2. KoneGanus, Boynbl, ontuka/CapunaM.IL. - Hosocu6.: HI TV, 2015. - 116 c.: ISBN 978-5-
7782-2697-5

3. Wponos, W.E. Bonuosbie nporneccsl. OCHOBHBIE 3aKOHBI[ DeKTpoHHsIl pecype] / W.E.
Hponos.—7-e m3n. (o11.). — DJIEKTPOH. TEKCTOBEIE JaH. (1 daitn pdf : 265 ¢.). — M, : BHHOM.
JlaGoparopus smanmit, 2015, —Cucrem. Tpebosanus: Adobe Reader XI ; axpad 10". - ISBN 978-
5-9963-2738-6.

B) IIEPHOMYECKAE U3 MAHS

1. KBanToBas anextponmka: http://www.quantum-electron.ru

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

3. Kypuan texunueckoit dusuxn u ITucema B K TD: http://journals.ioffe.ru/ pjtf
B) HHTEPHET-PECYPCEL:

L. http://www .laser.ru

2. http://www.cislaser.com

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

8. MATEPUAJILHO-TEXHHYECKOE OBECIIEYEHUE
AACIHUILINHBI MOIYJIsI)

IlpenomaBanne  mucuumIuHLD IpEyCMATPUBACT  NPUMEHCHHE  MyJIBTHMEIHHHDBIX
TIPe3CHTAIMH ¥ KOMILIOTEPHBIX CHMYJISLEH, 4To 00CCIeUnBACTCS IPOBEICHAEM 3aHSTHH B
000pyIOBaHHBIX MYJIBTHMECIHAHBIM  060pyI0BaHHEM aymatopuax kapenpel OullM. s
obecrieueHns: mpoBeeHus TIPAKTAYCCKUX PAOOT MMEIOTCS KOMITBIOTEpHEIE KIACCHL Kadenprl
QullM, a wis npoBexerus nabo PaTOpHBIX palbor.

AYIUTOPHH JUIS IIPOBEEHHS 3aHATHiA OCHAIICHBI COBPEMEHHBIMH EPCOHATBHBIMH
KOMIIbIOTepaMH, 00bEIMHEHHBIMA B JIOKATBHYIO BBIYUCITHTEIIBHYIO CETh U YKOMILIEKTOBAHHBIMHU
HEOOX0IUMBIM CHCTEMHBIM 1 NPUKIIATHBIM IPOrPAMMHEBIM 00eCIIeUeHHEM.,



Pabouas mporpaMma JMCIMIIIAHEL COCTABNCHA B COOTBETCTEMH ¢ tpeboBanusmu ®IOC BO

it

Patouyro nporpammy cocrasmn _npodeccop kabempsr OullM O .51, BszcozsCKHuﬁ__ T
(PHO, noamucs) / ( /

1o HanpasyeHuro 12.03.05 JlazepHas TeXHUKA U JIa3epHbIE TEXHOIOIUHY.

Penensenr /k/ ‘
(nmpexcrasurens paboronaresns) Hau, HUMKO-2 GKIT — « 1M1 Panyra» Aurunos A.A. 70—,
(Mecto paGoTsl, gomkHOCTE, ®UO, noanucs) / / V.

Hporpamma paccmoTpena u ono6pera Ha 3aceqanuu Kadenpsr Oul (DI/IHM
Hpotoxon Nel ot 03.09.2018 roxa ~
3asexyromuii kadepoit y C.M. Apakensn

(®HO, nopnuck,
_ 7~

Paboyas mporpamma paccmorpena u 07I00peHa Ha 3acelaHuu yueGHO-METOMMIECKOH KOMUCCHH

Hanpasienus 12.03.05 Jlazepras TeXHuKa i a3epHBIE TeXHOIOIUM,

IIporoxoi Nel ot 03.09.2018 rona 2 ,/

3asemyromuit xadempoit s C.M. Apakenan
—5%
(PHO, nonnm/t_,j’;"

.‘/’

JIACT IEPEY TBEPK TEHHS
PABOYEN MPOT'PAMMBI JUCIMILIMHbI (MOLY.IS1)

Pa6ouas nporpamma oj106pena na y4eOHBIiT roj

[Ipotokon 3acenanmst kadenpsr No oT roja

3asenyromuii kadeapoii

PaGoyas nporpamma ono6pena na YUEOHBII roj

IIporoxon 3acenanns kadempsr Ne oT roja

3asenyromuit kadeapoit

Pabouas nporpamma o106pena na YyueOHBI TOJ

ITporoxon 3aceganms kadempsr Ne oT roaa

3asenyromuii kadeapoii




