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pacCMOTpEHHE OITUYECKUX ABJIEHUH

1. UEJHA OCBOEHUS AUCLUTIINHBI
]_ICHHMI/I OCBOCHHUA IOHUCHHUIIJIIUHBI (MO,Z[}’J'IH) ((OCHOBK:[ ONITHKHY» ABJISIOTCH MOCIEJ0BATeNLHOE

Ha OCHOBE €AHHOrO DJIEKTPOAMHAMHUYECKOro Momxo/a.

Jucnunimaa «OCHOBBI ONTHUKHY» HUMEET CBOEH IENbIO chopMHpOBATL y CTYAEHTOB MOHUMAHHE
TCOPETUYECKUX U (PU3UUYECKUX OCHOB COBPEMEHHON ONTHKH M MPAKTHKY OPUMEHECHHS T10JIYUYEHHBIX
3HAHUH B DYHIAMEHTANBHBIX U MPHUKJIAJHBIX HCCICH0BAHMAX B 0013CTH Ja3€PHBIX TEXHOJIOIHH,
3apauu AUCHMILIHHbI:

¢ U3YMCHHUE OCHOBHBIX 3aKOHOB PACIPOCTPAHEHHUS CBETA C TOUKH 3PEHHS KJIACCHUECKOM
3JICKTPOMArHUTHOM BONHOBOH Teopuu Maxcsemna-Jlopenna;

® U3YYCHNE OCHOBHBIX 3aKOHOB B3aUMOJEHCTBHS CBETA C BEILECTBOM B JIMHEHHOM
IpUOIHKEHHH HA OCHOBE Mojenu Jlopenwa s MaTEPUaIbHBIX CPEX;

® OCBOCHHE NPUMEHEHHs (DyHIaMEHTAIbHBIX (H3UYECKHUX 3aKOHOB OTJTI/I‘IGCKI/IX SBJICHUH JUTs1
ONMCAHUS IPUHIUIOB GYHKIMOHUPOBAHUS PA3THYHBIX ONTHYECKIX NpUOOPOB M CHCTEM, BKITIOYAS]

JIa3€pHYI0 TEXHUKY;

L4 HpHOGpCTCHI/Ie HaBBIKOB CaMOCTOATCJIEHOIO pelIeHHs THIIOBBIX 33044 BOJIHOBOM M

Fe()MCTpH'{eCKOﬁ OIITHKH

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII BO
Hucuuruimaa «OCHOBBI ONTHKHMY» sBJgeTcs 6a3oBoit wacteio B1.0.27. Mzyuenue panHoi
AUCLHUIUIMHBEL TIPOXOAMT B 3-M M 4-M ceMecTpax W 6asupyercs Ha 3HAHHSX, NPHOOPETEHHBIX
CTYACHTaMH B paMKax o0ieoOpasoBaTenpHbIX KypcoB ®usuka, Matemartnka, OCHOBEI KBAHTOBOM
(usuxu, Teopus BeposTHOCTEH H MaTeMaTHIeCKas CTaTHCTHUKA.

3. INTAHUPYEMBIE PE3YJILTATHI OBYHEHHH O JTUCLIUIIJINHE
[Inauupyemple pe3ynaprarTsl OOYdYeHHS 110 OUCIHUIUIMHE, COOTHECEHHbBIE ¢ ITaHUPYEMBIMU
pesyabpTataMmu ocBoenust OITOT]

Koa popmupyemuix komnerenunit

y[)OBeHh OCBOCHHSA
KOMTIETEHUHNH

Maauupyemsie peaybTaThl 06yueHun no ancUUMINHE XaIKTePUIYIOLIKE ITANBI POPMHPOBAHIEA
KOMMETEHUNH (IOKA3aTENH 0CBOEHIS KOMIETEHLMM)

1 2 3
OIIK-1; CnocobGen YactuHoe | 3mams: !
NPHUMEHATE OCBOGHUE | ®  OCHOBHbIE 3AKOHHI €CTECTBEHHBIX HAYK;
€CTCCTBCHHORAYTHBIE Y ® [paBwWia otbopMnfel-mn YepTexnen N KOHCTPYKTOPCKO
o6 LIEHHKEHEPHbIE 3HAHMA, AOKYMEHTALNM; ‘
METONb! MATEMATUYECKOTO ®  METOIbl MATEMATUUECKOT'O aHANW3A 11 MOJAENNPOBAHMNS;
anannsa n MOJIeJIMpOBAHHS ®  OCHOBHBIE 33KOHHI U METOABI OOLEHHKEHEPHbIX JUCLHIILH;
BallHBKEHE PO 5 ®  [IOHUMATb OCHOBHBIC MPUHLMILI Pa3paloTKU 1 NPOU3BOACTEA
ACATENLHOCTH, CBA3AHHON 3JIEMEHTOB W YCTPOHCTB JIa3ePHON TEXHUKH, NA3EPHBIX
C IPOEKTUPOBAHUEM, TEXHONOTHYECKMX YCTAHOBOK, @ TAKXKE ONTHYECKUX MATEPUANOB
KOHCTPYHUPOBAHUEM U IEMEHTOB; !
TEXHOIOTHAMH 5 *  OGHOBHYIO HOMEHKJIATYPY a3epHON TEXHUKH, 0COGEHHOCTH ce
[POU3BOACTBA Na3epHOM KOHCTPYKLMH, TEXHOJIOTHH NPOM3BOACTBA, & TAKKE YCIOBUS 1
R L METO/IBI X DKCIYaTaIUK;
Ymemn: ‘
®  TNPWUMEHSATh ECTECTBEHHOHAYYHBIE U WHIKEHEPHBIE 3HAHUSA 115
NPOEKTUPOBAHHS, KOHCTPYHUPOBAHWS M [IPOM3BOJICTBA 1A3EPHOI]
TEXHUKH; i
Bnaoems: ‘
*  METOZAMHU PACHETOB H MPOCKTHPOBAHKS TEXHOIOMMH 1 MCC/IEI0BAHMI]
Ha OCHOBE ECTECTBEHHOHAYYHBIX Y HHKEHEPHLIX JHAHMH;
®  MOTOJAMU M KOMILIOTEPHLIMM CUCTEMaMH, HCTIONL3YEMbIMH npu
MOZETUPOBAHHY | IPOEKTUPOBAHHMH NA3ePHBIX YCTAHOBOK,
KOMIUICKCOB, CHCTEM M J1a3epHBIX TEXHOMOI i,
ITK-1; Cnocoben YactaHoe | 3namo: i
aHaNU3MPOBATh 3a/auu 10 OCBOGHWE | @  NPMHLMILI FEHEPALUM HIMYUEHNS asepami;

NMPOEKTHPOBAHUIO TUIIOBBIX
CHCTEM, MPUOOPOB, Y3708
W ieTanei asepHoit
TEXHHUKH, Na3epHBIX
ONMTUKO-IJIEKTPOHHBIX

| (V)
®  3EMEHTHYIO 6a3y Ma3epHOI TeXHUKH,
®  OCHOBHBIC THITBI H XaPAKTEPHCTUKH ONTHUIECKHX CHCTEM JIa3ePHBIX
OTITHKO-3JIEKTPOHHBIX NPHOOPOB M 060pyA0BaHNS;

L] NPHUHLUNWTIIBI KOHCprHpOBaHI/[}I JIa3CPHbIX ONTHKO-JJICKTPOHHDBIX
ﬂpHGOpOB, X Y3JIOB U 3JIEMEHTOB;




1pH6OPOB H CUCTEM.

L OITaCHLIC U Bpem‘me JKCINTyaTallHOHHbIE Q)ak'ropm, UX TIpEACTIbHO-
JOMYCTUMBIE prBHH BO3ACHCTBUSA Ha YCJIOBEKA, TEXHUKY 1
OKpPYXarIyto cpeﬂy [IPU SKCTITYaTalllii Na3¢PHBIX CUCTEM W

TexHomoruii;

®  METOMB! paboThI ¢ HAYYHO-TEXHUUECKOH JTHTEPATYPON 1
uHdopmaunert

Ymemn: |

®  ONpeaenaTh NapameTpsl U XapaKTEPUCTHKH JEMEHTOB JIaZEpHBIX
CUCTEM M TEXHONIOTHH A/11 3a1aHHBIX YCIOBHI U PEXKUMOB
IKCITyaTaluy;

©  AHATU3UPOBATH B3aUMOAEHCTBHE NA3EPHOrO M3MYYEHNH ¢
MaTepHaJiaMy 1 ¢penamy;

®  NpPUMEHATH MHq)bpmaHMOHHLIe PECYPChI M TEXHONOTHH;

®  MpeACTaBAATHL HHBOPMALIIO B CHCTEMATU3HPOBAHHOM BHIE;

e paGorath ¢ Haylmo TEXHUYECKON inTepaTypoii v MHdopManmeii;

Braoemes:

®  HaBBIKAMU pa60TL| CO CPEACTBAMU KOMMBIOTEPHOrO
NPOCKTHPOBAHNS, UCTIONB3YIOMMMHKCS [TPH KOHCTPYHPOBAHHH Y3108
1 GJIOKOB Ta3€PHBIX KOMIDIEKCOR;

*  HaBBIKAMM NMPOEKTUPOBAHUA THIMOBLIX CUCTEM, IPUGOPOB, Y3108 U
HeTasne Ia3sepHOi TEXHUKH, JIa3ePHbIX ONTHKO-31EKTPOHHBIX
1pUOOPOB U CHCTEM;

TIK-2; Cnocoben Yacthunoe | 3name: ;
y4acTBOBATE B paspaGoTke OCBOECHHUE ®  OCHOBHEIE oGnacTu [IPUMEHEHHA Na3ePHOH TEXHUKH U JlazepHbIX
TEXHUYECKUX TPeOOBaHU TEXHOJIOTHI, |
¥ 3a[1aHU# Ha ®  TIPUHUMIIBI TOCTPOEHHUS U COCTaB JIa3ePHBIX MPUOOPOB U CHCTEM:
NPOCKTHPOBAHUE THIIOBLIX ®  MPUHLIHMIBI KOHCTPYHUPOBAHHSA JIA3EPHBIX ONTHKO-3/IEKTPOHHBIX
CHCTEM, IPUBOPOB, Y3108 MpUOOPOB, UX Y3J10B U 3NIEMEHTOB;
W AeTasiel fa3epHoH ®  ONTUYECKUEC MATEPUAIIEI U TEXHONOTHMU]
TEXHHISH, JIaSEPHER ®  OnacHbIe U BPEIHbIE SKCINYaTALHOHHbIE GaKTOPbl, MX NPEALThHO-
OITHKO-3/ICKTPOHHEIX AOMyCTUMBbIE YDOBHH BOSACHCTBIA HA YeNOBEKa, TEXHUKY i
MpHBOPOB U CUCTEM. OKPYAIOIIYIO CPEy MPH SKCIUTYaTaLMU JIA3EPHBIX CHCTEM i
TEXHOROTHH; |
®  MeTOjbl paboThl ¢ HAYYHO-TEXHUYECKON THTEpPaTypoil U
MHopMaLmeit
Ymems: }
®  aHaM3MPOBATh TEXHHYECKUE TPEGOBAHMS, MPELbABAIEMBIE K
pa3pabaThIBAEMbIM ONTUYECKUM y3/1aM H 3IeMEHTaM N1a3epHbIx
npubopos u CHCTFM
®  OMpeAC/sATh, HOPMYIUPOBATE M 00OCHOBLIBATE TPEGOBAHHS K
paspabaTbiBaEMbIM y3/1aM H JJIEMEHTaM JiazepHbIX TPUGOPOB 1
cHCTEM; |
®  00OCHOBBIBATL MPEANATAEMbIC TEXHUUECKHME PEUICHAS NPH
NPOCKTUPOBAHUH|Y3/10B U 3JIEMEHTOB JIA3EPHbLIX TPUGOPOB M CHCTEM;
®  TPUMEHSITh HH(popmauMOHHLle pecypehbl M TEXHOJIOMUH,
Braoemy: \
®  HaBbIKAMH l‘[pOGKEVIpOBaHHﬂ TUMOBBIX CUCTEM, IIPUBOPOB, YINOR H
AeTANCH a3ePHOR TEXHNKH, JIA3EPHBIX OMTHKO-3IeKTPOHHEIX
PUOOPOB U CHCTEM,
TTK-3; Cnocoben Yactvunoe | 3nams: 1
PacCHHTHLIBAT, OCBOGHME

NpOEKTUPOBATh K
KOHCTPYWpPOBATH THIOBbIE
CHCTEMBI, MPUOOPEI, Y315l
W JeTany nasepHol
TCXHMUKH, Ta3E€PHBIX
ONTHKO-3JIEKTPOHHBIX
TpHOOPOB M CUCTEM,

®  OCHOBHBIE TUMbI K XAPaKTEPUCTHKY ONTHUECKUX CHCTEM JIA3EPHbIX
onmxo-anempodﬂblx npubopoB, 060PYNOBAHUA W TEXHONOIMI;

¢  NPUHUNIB! KOHCTPYUPOBAHUS JTA3EPHBIX OMTUKO-IJEKTPOHHDIX
NpUBOPOB, UX Y3/IOB W 3IEMEHTOB;

®  DJIEMEHTHYHO 6a3)1/, UCIMOJTB3YCMYO B U3JIEIUAX JIA3EPHON TEXHUKH,

®  METO/bl pabOThI ¢ HAYYHO-TEXHUHECKOI JIUTEPATYPOH U
undopmanueit; |

*  mpaBuia OpOPMICHUS YepTexeil i KOHCTPYKTOPCKOi
JOKYMEHTaLUuy; |

®  KOMIIbIOTEPHBIC TExnonoruu MOJACAMPOBAHUA U KOHCTPYUPOBAHUS
JIa3€PHBIX ONTHKO-3JIEKTPOHHEIX TPHGOPOR; ‘

®  OTacHble U BpeuHLIe JKCIUIYyaTaluHOHHbIE (AKTOPBI, UX NPeAenhbHO-
JOMYCTUMbIE YPOBHH BO3NEHCTBHS Ha YemoBeka, TEXHUKY W
OKDY>KalOLLYI0 cpeny MU IKCIJTyaTalluK Na3epHBIX CUCTEM U
TEXHOJIOTHH |




Ymems: !

Baaoemoy:

BLIOHPATD MGTOIIi(bl) pacuéra npu pa3paboTie nazepHLIX NPHOOPOB 1

cHCTeM; !

PacCUMTLIBATL MAPAMETPbI U XAPAKTEPHCTHKH ONTHIECKOTO Y313

N1a3epHbIX MPUGOPOB U CHCTEM;

paccUNTHIBATL M BLIOMPATH MOJA JOMYCKOB HA KOHCTPYKTHBHBIE

3JIEMEHTBI ONTHYECKUX ACTaneH 1 y3/ibl Kpernenus;

pa3pabaTbiBaTh KjOHCprKTopCKy}O HNOKYMEHTALIHIO;

KOHCTPYHPORATH THTIOBLIE JETANH U y3’1'lbl NTa3epPHON TeXHUKH;

noAGHUPATE 10 3aaHHBIM NapamMeTpam 1 XapaKTepucTIkam

BNEMEHTHYI0 Oasy NasepHbIX MPUGOPOB U cucTeM;

NPUMCHATL HHPOPMALMOHHBIE PECYPCHI M TEXHOJIOTHH;

aHAJIM3UPOBAT, [IPEACTABAATE U OHOPMIIATL PEIYIIBTATH MPOSKTHO-

KOHCTPYKTOPCKOH AEATENEHOCTH NPU pa3paboTke Jla3epHbix

TNPHGOPOB, CHCTEM W TEXHOJTOTHf;

*  NpUKTaIHLIMA IPOrpaMMaMHy PacqéTa MasepHbIX ONTHUKO-
MEKTPOHHBIX MPUGOPOB;

®  KOMMBIOTEPHLIMU TEXHONOTUAMK PAcETA H KOHCTPYMPOBaH WA
JIA3ePHBLIX ONTHKO-3EKTPOHHBIX NPUBOPOB.

T1K-4; Cnoco6er
NPOBOAUThL HAYYHO-

YacTuuHoe
OCBOEHHUE

HUCCNEI0BATENBCKUE U
OTILITHO-KOHCTPYKTOPCKHE
pazpaboTKH o OTHCHBHBIM
pasnenam TeMbl B 0651acTH
JIA3€PHBIX U KBAHTOBBIX,
TEXHONOTUH

Iname:

METOABI U CPEACTRA MJIAHUPOBAHUA U OpraHu3aluuy UCCRECAOBAHUIT U

paspaboTok;
METO/bI MPOBEAEHNS 3KCIIEPUMEHTOR H Habonenut, 06061IeHs 1

0bpaboTku an)o’plwaan;

MCTOJbL OPIaHU3aLMH TPYLA U YNIPABAEHUS NEPCOHATIOM;
TEOPETUYECKHE OCHOBDI NA3EPHBIX U KBAHTORLIX TEXHONOI WA,
METOAUYECKHE U OPraHU3aUMOHHBIC ACMEKThI OCYLIECTBIIEHNS
HAY4HO-HCCIIENIOBATENBCKOM 1 OTIBITHOKOHCTPYKTOPCKOI

IEATCLHOCTH B IPOGECCHORANBHOM JEATENLHOCTH;
OCHOBBI KOHCTPYHPOBAHHUSA IA3EPHBIX CUCTEM, A TAKKE IKE
TIPUMEHEHHE KBAHTOBBIX TEXHO/IOIUH

Ymemn:

HAaXOAHUTb aHAITUTHMYECKHE pelIeHns 3a4a4 KBAHTOBOMH TCOPHH,;
NPAaKTHIECKH MPUMEHATh TEOPETHUECKHE 3HAHNSA MpUu pelIeHu

usweckux 3anay;

MPOBOMTE HAYUHO-MCCAENOBATENLCKHE H OTLITHO-KOHCTPYKTOPCKUE
paspaboTky B c¢pe asepHbIX U KBAHTOBLIX TEXHONOTHiL.

Braoemeb:

METOJaMH OPraHy3aluy M MPOBEICHUs U3MEPEHHUH W UCCIIE0BAH i
B 00J1aCTH Na3ePHBIX W KBAHTOBBIX TEXHOJIOTHH, BKTIOYAs
TIAHKPOBAHNE, PA3PabOTKy, OPTaHH3ALMIO U IPOBELEHNE

HCCIICA0BAHUIM; |

HABBIKM MTPUMEHEHWS MATEMAaTUYECKOT( annapara [ulsl peleHua

TUITOBbIX 33/1a4 KBAHTOBOW MEXaHUKH.

4. OBbEM U CTPYKTY;PA JUCIHUTTJIMHBI
TpymoeMKocTh MCHMILTHEBI cocTaBseT 11 3a9eTHHIX equuul, 396 uyacos

_
Buam yuebnoii pabotsr, P
BEAKMAT CAMOCTORTENEHYIO O6nem yuebHoit Dopmbl
g pabory ctynetrrob i padoTsi, TEKYILEro KOHTPONs
. 8 TPYROEMKOCTD (B Wacax) s o C Iy
S E H ¢ [IPHMEHEHTHEM YCIIZBAEMOCTIH,
I'l-";l Haumenosanue Tem w/uin pa3nenos/TeMm AMCUMNAHHDI 2 2 ¢ 2 HHTEPAKTHBHLIX (popma
' §] 3 £ 8 g Ea METOJI0B MIPOMEYTOUHOR
jﬁ 2| 2§ E2 = (B yacax / %) aATTECTALNN
- 7] E I o g 9] N ! {
S| 88 2 (no cenmecmpant) |
[=9 =1 §
= BT :
| VpaBHenus  MakcBenna.  BosHOBOe .
P 313166 2|12 5/36%
ypaBHEHKE,
2 DHEpPrua CBETOBBIX HoJei. PoTOMETpHA. 3 4-5 4 | 4 2 13 3/21%
3 Knaccrueckas TeOpHUs V3NTY9EeHUS ; PeftTinr-
B v 3069 (88| 4 |22 6/30% ,
4TOMOB M MONEKYT, KOHTpOJIbNG |
4 ['comeTpuyeckas onTHka. MHBapHaHTI. b Pefitnnr-
3 10-13 1 8 | '8 4 22 6/30% ; 51
[Mpunuun Gepma. KoHTponbNe 2 ,
] Cnoxenne sostH, MuTtepdepenius crera. 3 14-17 | 8 4 22 6/30% PeiTunr-




Hnrepdepomerpsi. KOHTpOJbNe 3
6 Kléal-lTOBflﬂ Teopus  cBeTa.  3aKOHb! 3 17-18 | 2 | 2 5 8 17%
| OfiHluTeHHa.
Beero3a 3 cemectp: 18 36 | 36 | 18 99 27/30% Arzamen (27)
| Beenenue B ODypoe-ontuky. Teopus 1-3 |6 |6 - 11 4/33%
bopMUpoBaHMS ONTHYECKOTO
u300paxeHus. KorepeHTHOCTS.
2 lnppaxuus ceera. u auppakuuornoe | 4 4-7 818 - 14 4/25%
¢opmupoBaHue u306paxeHus.
3 lonapwsawys CBETA, Onruka | 4 8-11 | 8 | 8 - 16 4/25% -
AHW30TPOTIHBIX cpen. Onnunconn
konTponbNe |
TIOKA3aTEeIs IPEIOMIICHHUS,
4 Bpamenne nnockoctd  monspuzaumu. | 4 12-14 | 6 | 6 - 15 3/25%
EcTecrBeHHas 7 HCKYCCTBEHHAs PediTuur-.
ONTHYECKass  AKTMBHOCTb.  D¢deKThl KOHTpONIbNe 2
Dapanes u Keppa.
5 Paccessume  ceera. Teopuu Pomes u| 4 15-18 1 8 | 8 - 16 4/25% Peltunr-
OnnTelina. Crexrpockonus BKP. KOHTpONRNe 3
Beero 3a _4  cemectp: 4 36 | 36 - 72 19/26% Jx3amen (36)
Hannuue B ancunnaune KI/KP 4 18 Lt + KP
HToro no ancunnanue 396 72 | 72| 18 171 46/28% Jk3amen (54)

Conepmafme JICKIIMOHHBIX 3aHATHH Mo JAUCHUILINHE

Tema 2 BonnoBoe ypasHenue, (2 yaca). ‘
Cozepxanne TeMBl. BEIBOJ BONHOBOrO ypaBHEHHS W3 CHCTEMEI ypaBHeHUH Maxkcreia.
npejioMneHus  cpeabl.  Ilpomepka pemieHMs JUid  [UIOCKOM

Cxopocts  cBera. [lokazaTens
MOHOXpPOMaTHYeCKOM BOJIHEL

Tema 3 OcHOBHEIE CBOMCTBA 2IEKTPOMArHUTHON BOMHBL. (2 Yaca).

3 cemecmp.
Paspen 1. Ypasnenus Makcseiuta. Bonrosoe ypa

BHEHHUE.
Tema 1 Beenenue. Ypapnenus Makcsemna. (2 gaca).
Comepxanne templ. Hcropuueckme Bexm ONTHMKH. ONTHYECKHME SIBJICHHS. YpaBHeuus

Makcsenna. Unrerpansras u qudgepennunansaas GopMer.

(6 gacos)

Coneprxanue Tembl. [lomepedHoCTs 3ICKTPOMArHUTHON BOJHEL SIBIEHHE MOJIApU3AINH —
Cremnens
MCKYCCTBEHHBIX MCTOYHUKOB. IlpaBoBuHTOBas Tpoiika BekTOopoB. CseroBoit BekTOp. ToueHble u

E€CTCCTBCHHOE COCTOsSHHE

IITOCKNE HCTOYHUKHU CBETA.

IIOIIEPEYHBIX

BOJIH,

NOJSAPU3aIHHT

Pasaen 2. Dueprus cseToBrIX noneit. Poromerpust. (4 uaca).
Tema 1 Dueprus cBeroBoro nous (2 uaca).
Conepxxanue TeMmbl. I[IOTHOCTH JHEPrHU CBETOBOTO TOJS. Bekxtop VYmosa - Iloltunra.
VrencuBHOCTE cBeTa. CKalspHOe Monme CBeTOBOH BOHLL YpasHeHue enpmronpna. JIOHSTHe

3UKOHAA.

Tema 2 OcuosHble noustust potomerpun (2 qaca).|

Conepkanue TEMBL. CpaBHUTEIBHBIE XapaKTePUCTUKHU JIa3epHOr
MOIITHOCTB,

CBeTOBBIE IyYKH W HMITYJIBCHI

Tema 2 Knaccuueckas JIeKTpOHHAs TEOPHS ﬂﬂcnepcnu. (2 gaca).

SHEpPrus,

H COJIHCYHOT(

UHTEHCUBHOCTE.
OCBEIIEHHOCTh. 3aKOH 0OpATHEIX KBaAparton. CBETOBBIE BEIHIHHEL.
Paspen 3. Kitaccudeckast Teopus uamydeHus aTOMOB ¥ MOJIEKYI. (8 uacoB)
Tema 1 BonmnoBoe ypasHeHue 1715 CBETa B cpefe. (2 vaca)
Conepxxanue Templ. [Tnockas MOHOXpOMaTHUeckasi CBETOBast BOJIHA B JHMHEHHOM OJHOPOIHOM
M M30TPOIHON cpene. KoMmuiekcHas AuonmekTpuueckas NMPOHMIAEMOCTh, THHEHHAS OIITHYeCKas
BOCTIPHMMMYHBOCTh U KOMILIEKCHBIH I10KA3aTeb IPEJIOMICHHS CPEIEI.

ECTECTBEHHEIX U

CBETA.

CeeTtuMOCT U

Conepxanne Tembl. Kiaccnueckas snexrponHas ‘Teopus aucnepcud Jlopenna: mokaszaTens
TIPCTOMICHUS CPE/ibl, AUCIEPCHA U IOTIIOLICHHE CBETa Bl TMHEHHON H30TponHOM cpexe. Jucnepcus
¥ TIOTTIONIEHUE CBETA B IMHEWHON H30TPOIHOMN cpefe.

Tema 3 PacnipoctpaHenune cBeTOBOro UMIYJIECA B aucneprupyoueit cpese. (2 yaca)



Conepxanme Temsl. ®a30Bas M IpPyIIIOBas CKOPOCTb. JIUCTIEpCHOHHOE COOTHOIIEHHE CPE/pl.
HopmaneHas u aHoMmanbHble mucnepcuu. Cpems! ¢ OTPUIATE/IBHBIM MOKA3ATEIEM IPEIOMIICHUS.
CHEKTPOCKOIIHS. ‘ i

Tema 4 Dnements! MeTaoonTuxy (2 4aca). ;

OrpaxkeHue cBeTa OT [OBEPXHOCTH MeTaI0B, CTOsYMe SJIEKTPOMArHUTHBIE  BOJIHBL
Merannnueckue 3epkana. ! '

Paspen S. Cnoxenue ponu. Murepdepenums crera. Hurepdepomerper. (8 yacon)

Tema 1 Uurepdepennns ceera. KorepenTtaocts. (2 yaca)

Conepxanne Tembl. Crioxenue BonmH. CTOSMHE BONHBL IToBEpXHOCTHBIC BOJIHEI HA TpaHUIIE
mpososuux cpen. Murtepdepenuns ceeta. UHTephepeHINOHHDIE SBIEHUS B ONTHKE, BPEMEHHAS U
MPOCTPAHCTBEHHAS KOT€PEHTHOCTh. CTeneHb KOrePEHTHOCTH.

Tema 2 UnTtepdepenins MOHOXpOMATHYESCKHX BOJIH. Q2 Jaca).

Conepxanme Tembl. MHTepdepeHuns MOHOXPOMATHYECKMX BOJNH, MeTobI peanuzanyn
MHTEP(EPEHIMOHHON KapTHHBL, HHTepdepoMeTp Mailkenbcona, cxema IOura, cxema .Hnofwéi,
Ounpusma Openens, 6unanza Buite. i

Tema 3 Tuns! uarepdepennun (2 gaca).

Conepxxanne TeMbl. ITONOCHI PaBHOrO HAKIOHA W pABHOM ToimuHbL IKombna HeroTona.
Wutepdepomerp Maiikenscona. MHTepdepenIns B TOHKHX MIEHKAX. IIpocBernénnasg ontuka.

Tema 4 Muoronyuepas narepbepenmus (2 yaca). | |

Conepxanne Tembl.  MHoronyuesas — unTepdepeHIuUs. Uurepdiepomerp  ®@abpu-Ilepo.
VHTepdepeHnms  KBAa3UMOHOXPOMATHYECKOrO CBETA: BpeMEHHAs KOTEPEHTHOCTL M BpeEMs
KOrEPEHTHOCTH;  (DYHKUUS KOTE€PEHTHOCTH; IPOCTPAHCTBEHHAS KOTEPEHTHOCTh M IIOLIALD
KOrepeHTHOCTH. CTeNeHb KOT€PEHTHOCTH.

Pasnea 6. KsantoBast Teopus cBeta. 3akonbl DifHireiina. (2 uaca)

Tema 1 KBanToBas Ipaposa 91€KTPOMArHUTHOTO H3JTYYEHHUS.

Conmepxanve Templ. KsantoBas mpupona JJICKTPOMArHUTHOTO | w3iyueHus. [lpunimi
HCOIPCACIICHHOCTH B TEOPHHU ONTHYECKOTO CUrHaiia M Teopema Korensnukosa. Paspermatorman cuna
ONTHYECKOH CHCTEMBI B  KJIACCHYECKOM paccMOTPEHHHM. KBaHTOBO-MEXAHWUYECKas MOJC/b
JnbpaKIMi MOHOXPOMATHYECKOTO H3TyUeHHs! Ha memw3 CHoHTaHHOE W BBIHYIKAEHHOE U3ITy4eHHE.
VenoBus Jla3epHOro U3Jy4YeHHs. | T

Coneprxanne neKIMORNBIX 3aHATHI 11O MCHANIHHE
4 cemecmp,

Pasnen 1. Beenenwme B @ypbe-ontuky. Teopus (hOPMUPOBAHHS ONTUYECKOTO H300PaXKEHISI.
KorepeHTHOCTS. (6 "acos)

Tema 1 Beenenue B ®ypse omtuky (2 yaca). :

Conepxanue Tembl. ITonstis Onrnueckas cucteMa (OC) u ONTHYECKHMIT CHIHAL KommnexcHpiit
curan B ontuke. lloctanoBka samaunm ynpapnerus. Tepenarounas ¢ymxmus OC. Ipsamas 1
obpaTHas 3aauu a"anusa OC. |

Tema 2 Oypbe ananus (2 yaca). !

Coueprxanne teMbl. Dypbe 1peoOpazoBaHne U ero CBOUCTBA. IIpumepsr @yphe npeobpazopanus:
Beckoneunsle nepuopudeckne ¢QyHkupn, DYHKIMH HA KOHEYHOM BPEMEHHOM HHTEpBAJIE;
KominexcHpie hyHKmH.

Tema 3 O6o6mennbIc GyHKIMY U UX cBOHCTBA. (2 vaca).

Conepxanve Templ. Onepanuu CBEPTKA M KOPPEISIIHH. IIpeo6pazoBanne I'uiabbepra. ABTO M
Bsaumnokoppensunonnsie Gpynkimu (AK® u BK®). | Csase AKD u ¢Gynxkuun CrnexrpanbHoit

IINTOTHOCTH MOIIIHOCTHU CUTHAJIA. i

Pasnen 2. ludpaxuus ceera. JudpakipoHHOe @()pMdeBaHHe u306pakeHus. (8 yacos)
Tema 1 Teopus rudpakuunu. (2 gaca) 1 :
Conmepxanne temel. Teopus mudpaxruu Kprro%ba. [Ipubmmxenne OpeHens B Teopuiu

mudpakumn. 3oHel Dpenens. Bexrophsle nuarpammel. Jludpaknus @penens Ha OJHOMEPHBIX
CTPYKTypax. *

Tema 2 Jlubpaknmonnas teopust popMupoBaHus u3zobpaxenus. (2 4aca)



Conepxanue Temel. Ju(ppakius oT HIETd W oﬁBepCTHﬂ. }Imbpaﬁ(um ®paynrogepa xax
HpOCTpaHCTBEHHOE lpeobpasoBarue Dypre. [Ipesen paspewenus ONTHUECCKUX NMpubopor, Kamepa
O6¢Kypa. |

Tema 3 Jludpakuuonnsle pemerku. (2 yaca) ‘

Conepxanne Tembl. Judpaknvonsas pemérka - XapakTepucTHKy. | Tunsl au@pakinOHHBIX
pemérox. BeBox (opmynsl AUpPaKnUOHHON KAPTHHEL OT IJIOCKOI ' peruetk. OCHOBHBIE M
NOOOYHBIE ~ MAaKCHMYMEI  JIHCIIEpCHOHHBIE  XAPAKTEPHCTHKH pemerox.  Jludppakuuonnas
CIIEKTPOCKOTIH,

Tema 4 Tudpakuus peHTTeHOBCKUX JTyuel (24aca).

Conepxanne TeMbl JIMdpaKius PEHTIEHORCKHX JTydel Ha aromax KPUCTAINTHYECKOH PEIICTKH,
®opwmyna Bynsda-bperra. [ludpaxromerpsr B Kpucraiiorpaduu.

Paspea 3. Ilonspusamust csera. OnTHKAa aHH30TPOIHBIX cpell. ODJUIMNICOM] MOKa3aTels
npenomieHus (8 yacoB)

Tema 1 Ontrdeckast aHH30TPONIUS H OCHOBHBIE 3 deKTHl KpHCTAUIOONTHKY (2 Yaca).

Conepxanue Temel. IlpuamHa OMTHUECKOlM aHU30TPONIMH. AHH30TPOIHS CTPYKTYPEl CPEMbI:
HBoitHoe nyuyenpenomnenue. CTPYKTypa CBETOBOM BOJHBI B QHU3OTPOITHOM Kpucramie. Tenzop
RHUSNEKTPUYECKOH BOCTIPHUMYHBOCTH. COGCTBEHHBIE COCTOSHHS NOJISIPU3allUH CBETOBOM BOJIHBI B
AHM30TPOIHOM KPUCTAILIE.

Tema 2 Knaccuduxanusi aHM30TPOMHEBIX KPUCTAIUIIOB (2 gaca).

Conepxanne TeMbl. [lonsgpu3amus o0J{HOOCHBIX KPUCTA/IOB. 00-€ M €€-0 MOJAPH3aIIN.
Hexommueapuocts BektopoB D u E. Pacuer CKOPOCTH HEOOBIKHOBEHHON BOJIHEI B OJHOOCHOM
aHMU30TPONIHOM KpUCTaJITe. Y paBHeHHe HopMmalel OpemHes.

Tema 3 Duic u 3/UTMIICOR IOKA3aTeNst npeHOMneHI%IH (2 gaca).

Conepxanue TeMbl. YpaBHEHHE OJJUIMIICOMAA OGBIKHOBEHHBIX ¥ HEOGBIKHOBCHHBIX BOJIH B
OLHOOCHOM M JBYOCHOM KpHCTayulax. llocrpoenue ouinmeca W 9mMncouMma  rokasartesis
IPEIOMIICHUS, |

Tewma 4 Ionspr3anus CBETOBLIX BOJNH B 0JHOOCHOM aﬁHSOTponHOM KpHCcTaJuie {2 yaca).

Conepxxanue TeMbl. Ilongpusanus OOBIKHOBEHHOM | M HEOOBLIKHOBEHHOH CBETOBBIX BOJH B
OJHOOCHOM aHM30TPOMHOM KpHCTalIe. B3auMHas opreHTalus 0ObIKHOBEHHOH U HEOGBIKHOBEHHOI
BONH. DBO3MOXHBIC COCTOSIHHS MONSPH3alMM CBETOBOM BOJHBI B  OXHOOCHOM KpHCTane.
YTipaBiieHue COCTOSHUEM IONSPH3AITUH.

Pasnen 4. Bpamenue mnockoctun nonsipusaumuu. EcrecTBennas u UCKYCCTBEHHAs OMNMTUYECKas]
akTuBHOCTB. D dexTer Dapanes u Keppa (6 yacos).

Tema 1 JIBoiiHoe jiyuenpenomieHue caeTa Ha I'paHulie ¢ aHU30TPOITHOHN cpetoit (2 yaca).

Comepxanne Tembl. MexaHu3MBbl JBOMHOrO JlyuenpenoMieHHs CcBeTa Ha IpaHulle C
aHU30TPOIHON cpefoi. Ilomyyenne U aHanmM3 NONIPH30BAHHOTO CBeTA. EcTecTBEHHOE BpallleHue
IJIOCKOCTH IOJISIPU3AIINH CBETA.

Tema 2 EctecTBeHHas onTHyeckas akTHBHOCTS (2 qach). :

Conepxanne Ttembl. Hampasnenue ywa, 3aJ1aBaeMoe HanpaBneHHe‘ BexTopa IloiHTHHTA.
Wnrepdepenuus nonspusoBasbix Jydeil. Y npapienue ¢onﬂpn3auneﬁ CBGF,a. Komnencatopsl, '

Tema 3 ckyccrennas ontudeckast akTHBHOCTS (2 uaca). \

Conepxanue Tembl. HaBeneHHAsS aHM30TPOIUS: BIIEKTPOONITHYECKHME M MErHHTOOINTHYECKHE
addexteL. Dddexrer Dapanes u Keppa. Dbdext [Tokkenpea.

Paspgen 5. Paccesnne ceta. Teopun Panest u Ditnmreiina, Cnexrpockonust BKP (8 yacon).

Tema 1 Paccesune cera (2 yaca).

Conepxanne TeMbl. SIBIeHHMe paccesHHs cpera B MYTHBEIX cpenax. S¢dexr Tunpand.
Wumukatpuca paccesuus. PaccesHume Poanes u Mu. Yipyroe W Heynpyroe paccesHue.
CriekTpanbHbIe U NOJISIPH3ALHOHABIC CROMCTBA PACCESHHONO CBETA (2 gaca). ;

Tema 2 Teopuu paccesnue Pastes u Mu (2 uaca).

Conmepxanne Tembl. Mogens Pones paccenparonieii cpensl. ®opmyna Panes. Pacceanue
KOI€peHTHOrO CBETa YACTUICH, pasMepsl KOTOPOM COIIOCTABUMBI C JITMHOM BOJNHBI CBETd.
YcTaHOBKHY 7151 HAOIONSHUS paccesHus Mu., ‘

Tema 3 CratucTHdeckas TEOpHs PACCESTHIS CBETA B razax (2 yaca).

Conepxanme Tembl. OCHOBHBIE MOHATHS U npeanonoxenus. MHTEHCHMBHOCTL CBETa.
paccenBaemas 00beMOM rasza. MuamkaTpuca paccesHus uisl ciiyuasi, Korjia BO30YMIAIOUIHH CRET

|



MOHOXPOMATHYECKHH 1 MOMApn30BaH. MHuKaTpica paccesHus [ist ciTyuas, KOr/a Bo30y K Iarolui
CBET MOHOXPOMATHUYECKUH M HEOJIIPU30BAHH. |
Tema 4 Criexrpockonust BKP (2 yaca). ;

Conepxanne TeMsl. KoMGrHanmonHoe paccesHue creTa. Crnexrpockonust KP, Pacceanue caera B

HEJIMHEHHOM cpe/ie. BrinykaeHHOe KOMOMHAIMOHHOE PACCESHHE CBETA. Cnextpockonus BKP.
Copeprkanne npakTHYeCKHX 3aHATHI 0 AUCUMIIMHE
3 cemecmp.

Pa3jien 1. Vpasuenus Maxcpenina. BonHosoe ypanenue. (6 4acos/2 yaca)

Tema 1 Beenenue. Ypapuenus Maxcsenna. (2 uaca). |

ConepxaHue NPaKkTHYECKMX 3aHATHH. Pemenue 3anjaq Ha 1epexon ypaBHeHWH Makcsemna ot
HHTETpaNbHON GopMbl K THddepeHansHOM. f

Tema 2 Bonnosoe ypaBHenue. (2 yaca/2 yaca). j

Conepxande TpPaKTHYeCKHX 3aHATHM. Pemenue 3amay Ha BBIBOJ BOJIHOBOIO ypaBHEHUs,
BBIMHMCIICHHE 110Ka3aTels IPEIOMIICHHS i BOJTHOBOTO BEKTOPA. | ‘

Cooepocanue nabopamopmvix  3ansmuii. Tpumenenue mnaxera Marna® s BBINOJIHEHH
KOMITBFOTEPHOI'O IPAKTUKYMa 10 ONTHKE | | | "

Tema 3 BomnoBoe ypaBuenue. (2 yaca). |

Coneprkanne NpakTHIECKNX 3aHATHH. JIOKa3aTe/IbCTBO MOMNEPEYHOCTH CBETOBBIX BOJH. Pelierme
3afa4 Ul TOYEHBIX U IUIOCKHX HCTOYHHUKOB CBETA.

Pasjen 2. Dneprus cBeToBbIx noneit. otomerpus. (4 yaca/2 vaca).

Tema 1 Dueprus ceroBoro nos (2 waca/2 daca).

Conepxanne NpaKTHYeCKUX 3aHATUH. PelleHMe 3aau HA BBIYUCICHHE [LIOTHOCTH SHEPruu
CBETOBOI'O TIOJIS, HHTEHCUBHOCTH U 3MKOHAJIA CBETOBOM BOJIHEL

Cooepocanue  nabopamopuvix  sansmuil. Ipumenenue maketa Matna® IS BIIONHEHMS
KOMITBFOTEPHOIO NPAKTHUKYMa I10 OIITHKE 2

Tema 2 Ocnosuele nonstus Gotomerpun (2 yaca).

Conepranne NpakTHICCKUX 3aHATHI. PelleHne 3a/a9 HA BBIYHCICHHE DHEPIUH, MOIIHOCTH,
MHTCHCUBHOCTH ¥ IPUMEHECHUH 3aKOHOB CRETUMOCTH M OCBEIIEHHOCTH.

Paszuen 3. Knaccuueckast Teopust uanydeHus aToMoB U mosiekyn. (8 wacop/4 uvaca)

Tema 1 Bonnosoe ypasrenue juis ceta B cpese (2 uaca/2 qaca).

Cozmepxanne nNpakTHYeCKMX 3aHATHH. Peienne 3amay Ha  BBIYHCICHHE KOMILIEKCHOI
JUAICKTPHYECKOM MPOHUIAEMOCTH M TUHERHOMN OIITHYECKOl BOCTIPHIMUHBOCTH.

Cooepoicanue nabopamopnuix sansmuii. Vizydenue rpaguyeckux onepanuii B cpesie Matia6

Tema 2 Knaccuyeckas asiekTpoHHas Teopus nucrepeu. (2 Jaca).

Conepikanne NpaKTHYIECKHX 3aHTHIL. Pelltenne 3a1au Ha BEIUMCICHHE KOMIICKCHON OMTHuecKas
BOCITPHMMYUBOCTE ¥ KOMIIIEKCHOTO 1TOKA3aTeNs MPETOMICHUS CPEJbl.

Tema 3 PacripocTpaHenue CBETOBOrO UMITYIIbCA B AMCIeprupyromei cpeje. (2 vaca/2 yaca).

ConepxaHue NPaKTHYCCKUK 3aHATHH. BEITONHEeHMe 3aManuii B paMKax pefitunra 1.

Codeporcanue nabopamopnvix sausmuii, Marematuyeckue onepauuu B cpene Matiab.

Tema 4 DneMeHTE METAIOONTHKH (2 Yaca). ‘

Cozepxanue IpakTHYeCKUX 3aHATHH. Pellenue 3a1a4 Ha 3aK0H Hpyne-Jlopenia

Paspen 4. l'eomerpuueckas ontuka. HBapHanTLL, [punmun @epma.(8 uacos/4 yaca)

Tema 1 IIpubnmxeHre KOPOTKUX IIMH BOJH. Y paBHeHHe HiikoHATa (2 uaca/2 uaca).

CojiepkaHue NPaKTHYECKUK 3aHATUH. MeTOIE NpUMEHEHHS npunnuna Gepma.

Codepoicanue nabopamopnwix sansamuii, CHMBOJbHBIEC BEIMMCTCHNS B MaTiab.

Tema 2 Ipenomnenue u orpakenue csera. (2 qaca).

Conepxanye PaKTHYECKUX 3aHATHH, Pelenne 3a1ay Ha 3aKOHBI MPETOMIICHUS W OTPAXCHUs Ha
IITOCKOH U c(hepuyecKOi MOBEPXHOCTSIX.

Tema 3 UpeanbHble ONTHYCCKUE CUCTEMBL. (2 gaca/2 yaca).

Conepixanme IpakTHUECKUX 3aHATHI. BEionHenne 3a1anuif pedTHHTY 2

Codepoicanue nabopamopuvix sanamuii. Matpuusble BEIYHCICHUS. Obcyxnenue sajanuii K
KOMITBFOTEPHOMY ITPAKTUKYMY.

Tema 4 Matpuunas reopus I'ayccoroit orrruku (2 gaca).

Coueprxanne NpaKTHYECKUX 3aHATHI. PelllcHIe 3a/1au Ha BLIYUCITEHHE MAaTpHLBI IPeobpazoBanms
1 00paTHOM MaTpHLa MpeoOpazoBaHHus.



Pasnen 5. Cnoxenue Bonn. Unrtephepennus ceera. utepdepomerpsl. (8 yacos/4 uac)

Tema 1 Untepdepennus csera. KorepenTtaocts. (2 yaca/2 uaca)

Conepianne npaxtudeckux 3aHATHH. COCTABIEHUE MATPHIBI IPEIOMIIECHU, nepeHoca, 0JHOMN
IPEJIOMITAIONICH TIOBEPXHOCTH. |

Cooepoicanue nabopamopnbvix sansmuil. CoCTaBNEHHE MATPHILBI NPEJIOMIIEHHS, IEPEHOCd, 0HOM
MPEJIOMIISIONICH NOBEPXHOCTH. Bhruucienue MaTpuiis! ripeobpasopanus.

Tema 2 MnTepdepeHunst MOHOXPOMATHUECKHX BOJIH. (2 gaca).

Conepkanne NpaKkTHYECKUX 3aHATUH. PelleHue 3a/a4 Ha BBIYMCICHHE HHTEPHEPEHITMOHHOMH
KapTHHB MOHOXPOMATHUYECKAX BOJH OT Pa3IHUHEIX CXEM PealH3alluy HHTepHEPEHIHN.

Tema 3 Tuner unrepdepenunu (2 gaca/2 yaca). ‘

Conepxanue NpaKTHYECKHX 3aHATHR. PemeHue 3aiau Ha BBIYHCIEHWC uHTepdEePEHIIMOHHON
KApTHHBI V11 PA3HEIX TUIIOB HHTEPEPERIMY: TIOJIOCH! PABHOTO HAKIIOHA U PABHOM TOJIUHEL.

Cooeporcanue nabopamopnvix 3aHAMUIL BblnonHerﬁe nabopatoproii paGoter I'eomeTpuyeckas
OIITHKA.

Tema 4 Muoronygepas uaTephepennus (2 uaca). |

Conepanne NpaKTHYSCKUX 3aHATHH. Brlmonaenue 3gMaHui peTuHra 3

Pasnen 6. Ksanroas Teopust cera. 3akomns! Diinmrelina. (2 yaca/2 qaca)

Tema 1 KpanToBas mpuposa s1eKTpOMarHUTHOTO usnydenns (2 vyaca/2 yaca).

Conepranue NpakTHYECKUX 3aHATHi, Pemmenune 3anaq na MHOTOJTy4YEeBYIO HHTEPDEpPEHITHIO,

Conepxkanue NpaKTHYECKNX 3AHATHIA M0 AUCHANIIAHE
4 cemecrp

Paspen 1. Beenenme B O®ypre-onruxy. Teopwus (GOPMHPOBAHMS ONTHYECKOrO H306pAKEHHUS.
KoreperTHOCTD. ( ‘

Tema 1 Brenenne B @ypoe ontuxy 1

BII® B Matnab. Anroput™ peanusanuu npeobdpasopauus Dypse.

Tema 2 @ypbe ananus 1

AHaNUTHIECKOE PElIeHHUE 3a/1a4 Ha Ipeodpa3oBanue dypre.

Tema 3 O6o0mmeHHbIe HYHKIMY U UX CBOMCTBA. |

Borancnenne AK®, BK® u cnextpa MomuocTr OHTI/I‘«‘ICCKOI‘O CHUTHAIIA.

Paszpen 2. ludpaxnus ceera. JudpakipoHHOe (:’popMﬂ;pOBaHHe I/I306pa>IQ‘CHI/I$I.

Tema 1 Teopus nudpakin. ‘

Pemernue 3ay1au — Beruncienre apametpos 30 Openers.

Tema 2 Jludppakumonnas Teopus GopMupoBanus H306za>KeHI/IH

Pernenne 3anay gudpaxiuu oT MeENH 4 OTBEPCTHS.

Tema 3 Jludpakiuonusie pemerku

Peruenue 3agau qudpakunn Ha MUPaKIMOHHON peIIeTKH.

Tema 4 JTndpaknuns peHTIeHOBCKUX Nydeit |

Pemenue 3anau Ha 3akon Bynnga-Bperra. Hudpakromerpsi,

Pasgen 3. Tlonspusamms ceera. OnTHKa aHH30TPONHBIX cpel. DJUMICoM  moKasaresns
NPETOMJICHHS

Tema 1 OnTuyeckast aHH30TPONHS U OCHOBHEIE 3 (heKThI KpHCTaJUIOONTHKH

Pewenne 3amay Ha JBOHHOE JTydenpenoMIIeHHE,

Tema 2 Knaccugrkarus aHU30TPOIHBIX KPUCTAILIOB

Bremonnenne 3ananwuit Peiitunra 1.

Tema 3 DnuIIC 1 3JUTHIICOM TOKA3ATENS IPEIOMIIEHUS

CocraBienne TeH3opa AMOICKTPUYECKOH BOCTIPHMMUMBOCTH. BbIuMCIeHHE cOGCTBEHHBIX
COCTOAHMH TMOJIIPU3ALMU CBETOBOK BOJIHBI B aHH30TPOITHOM KPHCTAJLIE.

Tema 4 Tlossipusariiist CBETOBBIX BOIH B OJHOOCHOM AHU30TPOITHOM KpHCTaJLIEe

Cocrasnenue ypaBHEHHS IUIANICOMIA OOLIKHOBEHHBIX M HEOOBIKHOBEHHDIX BOJH B OJTHOOCHOM U
AByOCHOM KprcTajnax. IToctpoeHue onnmiica n smmmncona mokasare)is mpeoM/IeHus.

Paspen 4. Bpamenue mmockoctu nonspusanum. EcTecTBeHHAS | UCKYCCTBEHHAs ONTHYECKas
akTHBHOCTh. DddexTrl Dapanes u Keppa ;

Tema 1 JIBoiinoe sydenpeiomMmsicHre CBETa HA FPAHHULIE| aHU30TPOITHON ¢peaoii

Pemenve 3ana4 na JIBoitHoe nydenpenoMieHne cBeTa B ONTHYECKH AKTHBHBIX cpenax.



Tema 2 EctecTBenHas onTryeckas akTHBHOCTE
Pemenne 3anay va O dexter Papanes, Keppa u [Toxkensca.
Tema 3 UckycerBenHas ontudeckas akTHBHOCTE :
Brmoinenue 3amauuii Peiitunra 2.
Pasnen 5. Paccesnue ceera. Teopun Panes u Oitrureiina. Ciextpockornus BKP
Tema 1 Paccesnue cBera. i
Pemuenve 3amau Ha ynpyroe i Heynpyroe paccesiHie B MyTHBIX cpenax.
Tema 2 Teopuu paccesuue Panest u Mu
Pemenue 3anay Ha 3akon paccestHus Panes.
Tema 3 CrarucTuyeckas Teopus paccesHus CBETa B ra3ax
Beiiontenue 3ananuii Pelitunra 3. f
Tema 4 Cnextpockomus BKP
IloaBenenue UTOrOB. }
l
Conep:xanue 1a6opaTopHbIX 3aHATHI 10 JUCHMILTUHE
3 cemecmp.
Paszgen 1. Ypasuenus Maxcpesuia. BomHosoe ypaBHeHue. (6 yacon/2 uaca)
Tema 1 Beenenue. Ypasuenus Maxcsenna. (2 yaca). -
ConepxaHue mpakTHYeCKHX 3aHATUIH. Pelmenue 3anau Ha mepexoj ypaBHenuit Makcseia ot
UHTETPalIbHOM GOPMBI K TuddepeHIIuaIbHOM. |
Tema 2 Bosnnosoe ypasHenwue. (2 daca/2 yaca).
ConepxaHue NpakTHYECKHAX 3aHATHH. Pemenue 3aa4 Ha BBIBOJ BOJIHOBOTO YpaBHEHHS,
BBIHMCIICHNE TIOKA3ATEIS [IPEJIOMIIEHHS ¥ BOJIHOBOTO BEKTOPA.
Cooepoicanue nabopamopreix  3anamuii. TlpumencHue mnaketa MaTna6 UL BRITONHEHMUS
KOMIIbIOTEPHOTO IIPaKTHKYMa 110 OINTHKE | }
Tema 3 BonnoBoe ypaBHenue, (2 yaca). :
Comepxanue nmpakTHueckux 3aHaTuit, JlokasatencTso IIONEPEYHOCTH CBETOBBIX BOJIH. Pernenue
3a7a4 JUIsl TOYEHBIX M IIJIOCKUX HCTOYHUKOB CBETA. j
Paznen 2. Dueprust ceerossix nosneit. oToMerpus. (4} qaca/2 Jaca).
Tema 1 Dueprus ceeroBoro moss (2 yaca/2 4aca). |
ConepxaHue NpakTUYeCKHX 3aHATHil. PemreHue 3a/lay Ha BEIYHCIIEHHE TUIOTHOCTH SHEPIHH
CBETOBOI'O TIOJISA, HHTEHCHUBHOCTH U 3MKOHA/A CBETOROM BOJIHEI,
Cooepocanue  nabopamopnvix  3ansmuii. lpumenenue naxera MariaG JUIS  BBIIIOJIHCHUS
KOMITBFOTEPHOTO IPAKTUKYMa 110 OITHKE 2 3
Tema 2 OcroBHble mousaTHs GoToMeTpHu (2 uaca). ‘
Cozepxanue TpakTUYCCKMX 3aHATHH. PelleHne 3a1ad HAa BBHIYHCICHHE 9HEPIUM, MOUTHOCTH,
WHTECHCUBHOCTH M MMPUMEHEHUHU 3aKOHOB CBETHMOCTH M OCBENIEHHOCTH,
Pazpen 3. Knmaccideckast Teopust H3ydeHHs aTOMOB 1 MOJIEKyI. (8 waco/4 yaca)
Tema 1 Bonmosoe ypaBHenue st ceeta B cpene (2 yaca/2 qaca).
ConepikaHue IpakTHYECKHX 3aHATUH. Peurenue : 33J1a4  Ha BBIYHUCICHHE KOMIUIEKCHOM
AVDNEKTPUYIECKON MPOHUIIAEMOCTH ¥ JIMHEHHON ONTHUYECKO BOCIIPHUUMYHBOCTH,
Cooepaicanue nabopamopmeix sanamuii. syuenue rpaduyeckux oneparuii B cpene Matial
Tema 2 Knaccuueckas 31eKTpOHHAS TEOPUS JUCTICPCHH. (2 gaca).
Conepxanue IpaKTHYECKUX 3aHATHH, Pelnenne 3a1a4 Ha BHIIUCIICHIE KOMIUICKCHOH ONITHYCCKAs
BOCIPHUMYUBOCTE U KOMILIEKCHOTO 1TOKA3aTeNs IPEeTOMIICHUS CPEIbL. '
Tema 3 PacnipocTpaHeHHe CBETOBOrO UMITYJIECA B mucIieprupylowie cpepe. (2 yaca/2 yaca).
Conepxanue NpaKTHUECKUX 3aHATHE. BrImoHeHne 3ananuii B pamkax pelTunra 1.
Cooepoicanue nabopamopnvix 3ausmu, PAaTeMaTqudKHe omepanuu B cpeae Marmab.
Tema 4 DnemenTrl MeTa/uoonTUHKH (2 yaca).
Copepxanue npakTuyeckux sansTuii. PerncHne 3a1a4 Ha 3aK0H Hpyne-Jlopenua
Pasnen 4. I'eomerprueckas onruxa, MHBapuanTs, [Tpuamun ®epma.(8 vacos/4 vaca)
Tema 1 Ipubnmkenne KOPOTKUX IJIHH BOJIH. YpasHeHue diikonana (2 waca/2 yaca).
ConepaxaHue IPAKTUUECKUX 3aHITHH, MeTOIEI IpUMECHEHUS IpUHIHIA Pepma.
Cooeporcanue nabopamopmvix sansmuti. CAMBOIBHbIC BBIYKCIIEHAS B MaTiab.
Tema 2 [lpenomnenne u otpaxkenue ceera. (2 gaca).



Conepikanue NpakTHICCKUX 3aHATHH. Pelnenue 3anad Ha 3aKOHbI IIPENIOMJIEHHS ¥ OTPaXKeHUs Ha
ILTOCKOH U chepHUecKoil HOBEPXHOCTIX.

Tema 3 Wneanpusle ontuveckue cucTeMsl. (2 yaca/2 yaca).

Coneprxanue MpakTUUECKHX 3aHATHH, BemonHenne sananuii k pedTUHTY 2

Coodepocanue nabopamopneix sausmuil. MaTpUUHBE BLIYHCIICHUS. O6cyxnenne 3aganuii x
KOMIIBIOTEPHOMY ITPAKTUKYMY.

Tema 4 Marpuunas Teopust ayccoBoit orrruxu (2 uaca).

Coneprkanue NpaKTUYECKUX 3aHATHH. Penrenye 3aay Ha BBIYHCICHIC MaTpHIIBI Ipeodpa3oBaHus
1 00paTHO MaTpHIa NpeoOpa3oBaHMus. .

Pasnen 5. Cnoxenue Bosn. Unrepdepenmus ceera. VlnTepdepomerpsrl. (8 yacos/4 yac)

Tema 1 Untepdepennns csera. Korepentnocts. (2 vaca/2 Jaca)

Cozepikanne NpakTHYECKHX 3aHsTHH. COCTaBIeHHE MATPAIBL IPEJIOMIIEHHSI, TIepeHoca, OJHOMN
[IPEJIOMIISIONIEH TOBEPXHOCTH.

Cooeporcanue nabopamopnerx sansmuii. COCTaBNEHHS MATPHIEL IPEJIOMJIEHNUS, [IEPEHOCE, OTHOM
IPSIOMISIOLIEH TIOBEPXHOCTH. Bhiumcnenue MaTpuits! npeoGpazoBaHus..

Tema 2 VBTephepeHius MOHOXpOMATHYECKIX BOJL, (2 yaca).

Conepxanne NpakTHYECKUX 3aHATHH, PellleHne 3afad Ha BBIYHCIIEHHC MHTepHepeHNHOHHON
KapTHHB MOHOXPOMATHHUECKUX BOJIH OT PasiMYHbLIX CXEM PeaTH3aluy HHTephepeHIM.

Tema 3 Tunel uHTepdepenunu (2 yaca/2 yaca). |

Coneprcanne NpakTHYECKUX 3aHATHH. PelleHne 3ajay Ha BBIYUMCIICHHE uHTEpHEPEHIIMOHH O]
KapTHHLI IS PA3HBIX TUIIOB HHTEP(HECPEHLHH: TTOJIOCH PABHOTO HAKJIOHA M PABHO TONIIMHEL

Codeporcanue nabopamopreix 3ansmuii. BrinonHenue nabopatopHoit paGorel ['eomeTpuueckas
OTITHKA. '

Tema 4 Muroronyuesas unrepdepennns (2 gaca).

Conepianne npaktuveckux sanstuil. Bemonnenue 3ajauuii peitunra 3

Paspen 6. Kpanroas Teopus cera. 3akons! Ditumreitna. (2 yaca/2 qaca)

Tema 1 KanToBas npuposa sneKTpoMariuTHOro H3J1yueHus (2 vaca/2 vaca).

Cozeprkanue npakTHYeCcKUX 3aHATHH. Pemenne 3amay Ha MHOTI'OJIY4EBYIO HHTEP(EPEHIIHIO.

Coodepoicanue nabopamopioix 3ansimuii. 3ammTa pabot KOMIBIOTEPHOIO MPAKTHKYMA.,

5. OBPA30OBATEJIBHBIE TEXHOJIOI'A

B npenonmaBanum  mumcnuMmumHBl  «OCHOBEI OliTI/IKI/I» HCTIOB3YIOTCS pa3HooGpasHele
oOpasoBaTe/bHBIE TEXHONOTMH KaK TPAAULAOHHBIE, TaK H C MPAMEHEHHEM AaKTHBHBLIX U
WHTEPAKTUBHBIX METOIOB OOyUEHM, i

AKTUBHBIE ¥ MHTEPAKTHBHbBIE METOBI O0YUCHHUSL:

— I'pynnosas muckyccns (Bee npakTHuecKue 3aHsTHSI);

— AHam3 cutyanuii (Bee NpakTHICCKUE 3aHSITHS, 1abopaTOpHEIC 3aHATHS 110 pasienam 1, 2, 4);

— llpuMenenue WMMTAIMOHHBIX Mogneiel (IPaKTHYECKHE 3aHATHS 10 pasmenam 3, 4,
1abOpaTOpHBIE 3aHSTHSI 110 pa3fiesaM 3, 4); :
— Pa3bop KOHKPETHBIX CHTyaLui (JIGKIIMOHHEBIC 3aH#THH no pasjenam 1, 4; Bce mpakrnueckue
3aHATUN); ‘

|
— YposreBas nupdeperumaiys (Bee 1abopaTopHEIe 3aHATHS, KOHTponﬂHLIe MEPOTIPHATHS ).

6. OUEHOYHBIE CPEJCTBA JUISI TEKYILETO KOHTPd)JIH YCHE]SA]EEMOC’i"H,
IMPOMEXYTOYHOU ATTECTAITUH 1O UTOT'AM OCBOEHMSI JUCITHATTJIUHbI
N YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOI PABOTHI
CTYAEHTOB.
a) Bonpocet k peiimunz-konmponio
3 cemecmp.
Peiimunz-xonmpone 1

|.3anuumre ypaBHeHHME s IUIOCKOM MOHOXPOMATHYECKOH BOIHDI, pacmpocTpassioweiics B
HAIIPaBJIEHUH OpPTa 7 .

2.3anuunTe ypaBHEHHE IS IIIOCKOH JNHHEHHO — [IOJIIPU30BAHHON MOHOXPOMATHHECKOW BOJIHEI,
PacTIpOCTPAHSIOMIEHCs: B HAIPABNEHNU OCH z (OJ(HOMEPHEI cityvaif).



3. 3anumuTe ypaBHEHHE IS IIOCKOLH MOHOXpOMaTI/I‘{eCKOI/I BOJIHBI, NOJISPU30OBAHHOM 10 KPYTy U °
pacmpocTpaHsiomeiics B HApPaBJIeHUH OCH Z (OI[HOMG]I)HBII/I ClTy4ait).

4. Kaxolf napaMeTp 2JIeKTpOMArHHTHOIO [OJIS JOCTYNEH sl SKCIEPUMEHTATEHOTO OIpeACIICHUS
B ClIy4ae OITHYECKOTO JIUana3oHa JUIUH BOJIH?

5. KaxoBo ycnoBue KBa3MMOHOXPOMATHYHOCTM B HYaCTOTHOM O6GJACTH M KaK €ro MOYKHO
TPaKTOBATE BO BPEMECHHOI 00J1acTH?

6. M3oOpa3ute MpOCTpaHCTBEHHOE pacnpeaeneﬁme BEKTOPOB E w H B muueiino -
[I0IZpU30BAHHOM BOJIHE, PACIIPOCTPAHSIONIEHCS B0 OCH Z.

7. ChopMymHMpyHTe MPHHIAN CYNepro3ULHH nng QJIEKTPOMArHUTHBIX BOJH OINTHYECKOrO
JiianasoHa.

8. DnexTpoMarHUTHas BOJIUA B BaKyyMe SBIISCTCS nonepeqHOI/I Kax Br1 910 monumaere?

9. Uto Taxoe KpuBast BUJHOCTH YeJIOBEUECKOTO rna?,a‘?‘

10. TIpn BBITIOJHEHHH KAKMX YCIOBHil BOJHOBOM Q)pOHT Ja3¢PHOTO rayccoBa ITyYKA MOMKET
CUUTATHCH MIOCKMM? OTBET MOSCHUTE. i

11, 1lpu BBINONHEHWH KAKHMX YCIOBHI BOJHOBOM qprHT JIa3€pHOro rayccoBa My4YKa MOMKET
cuntarbed chepudeckum? OTBET MOACHUTE.

Peiimunz-konmpons 2

I. M3o6pasute na chepe Ilyankape Touky, COOTBGTCTByIOIHyIO HOJISIPU30BAHHOM MO JIEBOMY

SJUTAIICY BOJIHE € OTHOIIEHUEM OPTOrOHAJIBHBIX aMHJ'II/ITyII / 3 W cABUrOM (ba3 MCXJAY HHMH

i

6 =r/6.Ilpunsrs S, =1. \

\
2. W3o0pasute na coepe [lyankape Touky, COOTBETCTBYIONIYIO IOISPU3OBAHHOM MO MpaBoMy

SJUIHICY BONHE C OTHOMICHHEM OPTOTOHATBHBIX aMIUIATYN &, /a, =2 W CIBHTOM (a3 MedkIy HHUMH
O =rx/4. llpunsrs S, =1. |

|
3. HsoGpasute ma cdepe ITyankape Touky, COOTBETCTBYIOIIYIO JIMHEHHO — TONAPU3OBAHHOM
BOITHE €IMHUYHON UHTCHCUBHOCTH (S, =1), BekTOp E [KOTOpOl HAKIOHEH MO yrioMm 135° k ocu

abcrucc. ;

4. Berumcnure mapamerpsl CTOKCa IS IUIOCKOM BOJIHBL, TIOJIIPU3OBAHHOMN 110 MPaBOMY KpyTy,
IMpunsate S, =1. |

5. Boraucnurte napamerpel CTOKca UIs IUIOCKOM BOJIHBI, MOJISPU30BAHHON 110 JEBOMY Kpyry.
lpunsars S, =1. |

6. Csetumocteio  K[im/m°] HazoBeM NOJHBIH CBETOBOW IIOTOK, TMOCHIIAEMBIM €IUHHIIEH
CBETALIEHCS IIOBEPXHOCTH B OJIHY CTOPOHY, T.€ B TelecHsli yron Q =27 . Haiitn BEIp@XKEHUE JUIs]
K, ecni NCTOYHHUK IIOAYMHSETCS 3aKOHY Jlambepra u Mmeer sprocte B, = B u He 3aBUCAIIYIO OT
yria HabIroneHusL.

7. Borunciute napamerpsl CTOKCA A4 IIIOCKON BOJNHBL, JHHEHHO - NOJISPU30BAHHON MO YIJIOM
7 /3 K ropusonTanbroi ocu. [lpunsars S, =1.

8. Usobpasute Ha cdepe I[lyanxape Touxy, COOTBCTCTBYIOMIYIO IMOJAPU3OBAHHON IO [IPABOMY
JJLMIICY BOJIHE C OTHOLIEHHEM MaJIod ¥ GoMbIIoi ocelt b/a=1/2 u yriom MeXIy O0JIBUION OChIO
OILTUIICA U OCBIO abCLuce, paBHbM 77/ 4 . [IpuHsTS §, =1,

9. Wsobpasure Ha chepe Ilyankape Touky, COOTBETCTBYIOIIYIO HOJSPU3OBAHHON 110 JICBOMY
SJUIAICY BOJHE C OTHOLICHUEM Masiol 1 6onbmiol oceit b/a=1/2 u yriom Me: K1y OONBIION OCBIO
OJLTHIICA ¥ OCBIO a0CIHCC, paBHEIM 77 /3. Tlpuuath S, = =1,

10. M300pasute Ha chepe Ilyankape Touxky, COOTBETCTBYIOLLYIO NOJISPU30BaHHON 10 JIEBOMY
SJUTHIICY BOJIHE C OTHOLICHHEM Mol 1 OonmbIoi ocelt 1/3 n yriom Mesx iy GombIIoi 0chio mIica
¥ OCBIO abciuce, paBHbIM 7 /6 . [IpuHATE S, =1 .

11.B menTpe mapa HaXomuTcs TOYEYHEIH HCTOYHHK | 'CBeTa, UMEIOIIMI CUITy cBeTa | xawndena.
Haiiznre ocsemennocts mosepxuoctH (8 [11k]), ecin pazmyc uiapa paseH 0.5 M.
Peumunz-xonmpons 3

I. N3obpasute kIaccu¥ecKyro aTOMHYIO MOAeds TOMCOHA ¥ 3alHIINTe ypaBHEHHE KoJicOaHuuii
ONTUYECKOTO ICKTPOHA.



2. ChopMynupyiTe yCIoBys H3TyHeHUS JABIDKYLIUMCS 3apsijioM.

3. Kak 6bicTpo u3mensercs B TPOCTPAHCTBE IEPEMECHHOE 3JICKTPUUECKOE I0JIe, H3/Iyd4aeMoe
AMTIONEM, 110 CPABHEHUIO C MOCTOSHHEIM IIOJIEM 3apsiioB, €r0 COCTABISIONIHX?

4. Wsnyuaer ju IMNONs B HANpPaBICHUH, NEPNEHANKYISIPHOM HarpasieHHo Konebannit? Orper
obocHyliTe.

5. WsnyyaeT M OMIONL B HANpaBieHHH, KOJUIMHCAPHOM HallpaBiieHulo komnebanuii? Otser
obocHyiiTe.

6. Ilpy BBIIONHEHMH KaKMX YCIOBH CHPABEMUIMBEI CIHEIYIONIME BBIDOKEHUS JUIS O,
1 ? 1
M3]Iy9aeMbIX JJHTIONEM g = —2—[’9, [np’% ~r/o)]l, ﬁ = ——2-[3,% ~r/e)]?
c'r o

I l_i] )
7. [ToxaxuTe, 4TO BeKTOpa /1(OpPT B HANpPABICHUN Habmonenus), £ (37aeKkTpryeckoe nojie) u

(Mamm HOE T10JI€) JUIA KIIACCHYECKOTO OCIHMILTATOPA COCTABISIOT IPaBylo TPOMKY.

8. SIBhsercs M aTOMHBIA JWIIOND BHcoxonoprTHon/ HU3KOJ00pOTHOM cucteMoit? Otaer
obocHyitTe. ‘

9. UeMy paBHO CpelHEE IIO DIEKTPHHYECKOMY IIOJNIO JUIsl aHCAaMOJIsL HE3aBUCHUMBIX OCIUILISATOPOR?
KaxoBa cpeHsist HHTEHCHBHOCTD /IS TOTO JKe chaM6J1$I‘7

10. Kakne pusnieckre MeXaHU3MbI IIPUBOJIAT K yumpeHmo CNEKTPAIbHLIX JIWHUK?

4 cemecmp.

Peiimunz-xonmpons 1

1. 3amummTe BBIpaXKEHHE JUIS €CTECTBEHHO - yumpeHHon JIUHUH.

2. Yem ompesensieTcss CIeKTpalbHas LIMPHHA Ha IOJIOBUHE BHICOTHI ISl ECTECTBEHHO -
YIIUPEHHON TUHAN? ;

3. CpaBHUTE TIO MOPSIKY BETMUUHEL eCTeCTBeHHbe U JIOIJICPOBCKYIO LIMPHUHBI JHHAU JUIs
OJTHOTO M TOTO K€ aToMa, |

4. B03MOXHO JIH 9KCIIEPUMEHTAILHO HAGIIO/IATE eCT¢CTBeHHo YUIHPEHHBIN KOHTYD JTHHBM?
KaxoBa ¢usnueckas npupojia cToNKHOBH TEJIBHOTO| yLIUPEHUS?
Kakoii B1J UMeeT KpuBasi pe30HaHCHOIO nornomemm‘7
ChopmynupyiiTe 0CHOBHOE OTIINYME O,I[HopOlIHOI‘O YIIMUPEHHS OT HeénHoponﬁoro
[lokaxxuTe, 4TO OPTOTOHAIBLHO — NOJIAPUIOBAHHEIE CBETOBBIE BOJHBI HE UHTEPHEPUPYIOT,
Kaxosbl yclio0Bus 0CyIIeCTBICHHS CTAIIMOHAPHOI ﬁHTep(bepeHumHHon KapTUHBI?
10 B HHTep(bepOMeTpe MaI/IKeHBCOHa B cpmy TeXHOHOI‘I/I‘IeCKI/IX IOTPELIHOCTER HE YHanoch

nnnnnnnnn n

M3roTOBHTHL  CBETONENIUTENL  C =T=1/2. Pe cambio R =0.59.  Kax M3MEHUTCS  BHJI

MHTEPYEPEHIMOHHOH KaPTHHKH 10 CPABHEHUIO ¢ HACAILHBIM TEOPETHUECKUM ClTydaem?
11. Yro osnauaer ¢pasa: «Murepdhepomerp HaCTpOeH\ Ha OECKOHEYHO uﬁupoxyfo [I0JIOCY TMOJIOCKI
KOHEYHOW IUUPUHBI?Y,

Peiimunz-xonmpoins 2 i
1. Ha Tomkyro nnenxy (»=1,33) nanaer napamiensHblit Oy4oK Oenoro ceera. Yros nageHus

© %N oL

@=52°. Ilpy KaKko#f TOJNIIMHE TIJICHKH 3EPKAIBHO OTpa’KeHHBIA cBer Oyaer Hanbosiee CUITHHO
OKpaleH B kenThIH 1BeT (A = 0,60mim )? |

2. HaliTu MMHHMMAJIBEHYIO TOJIMHY MUIEHKH C [OKa3aTe/ieM npenomienus n = 1,33, npu kotopoit
CBET ¢ JIMHOM BOJHBI A =0,64MKM HCHLITHIBAET MaK?chanbﬂoe OTPaXCHHE, a CBET ¢ LIMHOH
Bosmubl A, = 0,40 kM He oTpaxaeTrcs coBceM. YroJ nanefm;l cBera paseH 30°. l

3. Jlns yMeHbIIEHNS TOTePh CBETA M3-33 OTPAKEHUS (1)T HOBEPXHOCTH CTEK/Ia CTEKIIO OKPHIBAIOT

TOHKMM CJIOCM BELIECTBA C 1I0KA3ATENEM MPEIOMIEHUS #' ~ Jn, rie n - noxasatens PEIOMIIEHMSI
cTekia. B oTOM cilydae aMILIMTYIBI CBETOBBIX KoeOaHui, OTpaXKeHHBIX 0T OGEHX MOBEpPXHOCTEH
TaKoro cios, OyAyT oauHAKOBBIMH. [Tpu Kakoit ToanHe 9TOTO CJIOS OTpaxaTellbHas CIIOCOOHOCTD
CTCKJIa B HAIIPABJIEHUW HOpMaJId OyJIeT paBHA HYJIIO JIs ¢BETA C THHOM BOJHBL A ?

4. Caer ¢ umHo# BoHBI A = 0,55MKkM TIanaeT HOPMANBLHO Ha ITIOBEPXHOCTH CTEKJISIHHOT'O KJIMHA.

B orpaxeHHOM cBeTe HAOMIONAIOT cHUCTEMY MHTeP(EPEHLIMOHHEIX I10JI0C, ITPUYEM PACCTOSHHE
MENILy COCCHMME TCMHBIME noffocaMu Ax = (0,2 1yum . Onpenenuts yron Mex1y rpaHsIMu KiIvHa.



5. Ecimm B cxeme uHTepdepomerpa Maiikenscona 3€pKaio, PacrojOXEeHHOe B HpPaBOM [IEye,
JIBIDKCTCS TAKKe BIPABO, TO MHTEPPEPEHIMOHHBIE [TOIOCH B TONE 3PEHHS CMEIAIOTCS BIIPABO WJIH
BJICBO (HEHYIKHOE 3a4epPKHYTE). [Touemy?

6. Hnrepdepomerp Malikenscona ocsemmaeres c(heputeckoil MOHOXPOMATHYECKOH BOJIHOM.
W306pasute (KauecTBEHHO) BHJ HHTEpPEPEHIMOHHOI KapTuUHBl, HabJioJaeMoit Ha BeIXOMIE
unrepdepomeTpa.

7. OueHATE MaKCHMalbHOE pPACCTOSHME, HA KOTOPOE MOIKHO MepeMeLlars 3epkajo B
METpPOJIOTHYECKOM HHTepdepoMeTpe MalikebcoHa, eclii OH OCBEIacTCs CHEHANH3APOBAHHEIM
He—Ne nazepom (A=632.8um) uanyuaromum mnse NPOJONBHBIX MOMIBI — IIWPHHA CIEKTpa
u3nydeHus ov =100 MI'n,.

8. Iloxaxwute, uro maomanu 3om Dpemens (mo KpaidHed wmepe ana 0-o, 1-oi,...m-if)
TPaKTHIECKA PABHEI. YKa3aHHC: IUIOMAb chepHICCKOro cerMenta gaetes hopmysoi S = 2mh ; rie
¥ - paguyc cdepsl, 4 - BLICOTA CETMEHTA.

9. Ha pucynke mokasama cxema pedpaktomerpa — npuGopa s H3MEPEHHs TOKa3aTe/s
IPEJIOMJICHUS IPO3pavHBIX cpeil. 3xpechk S - y3Kas Iieib, OCBeaeMas CBETOM C JUTMHON BONHBI
A=0,589mKm, 1 u 2 — xroBeTsl gmunoit / =10,0cm. [Tpoiins numadparmy [I ¢ [Byms menamu, ceer
MHTeppepupyer Ha dkpane J. B Hauaze B 06eHX KIOBETAX HAXONUTCS BO3JYX C IOKa3aTeseM
npenomenust n=1,000277 Iocne 3amens! Bosnyxa B TpyGke | ammmaxom KapTUHA CMECTHIIACH
BBCPX 10 3kpaHy Ha N =17 nonoc. OnpeesuTs nokaszaTelb IPeTOMICHIS aMMUAKA.

10.B untepdepomerpe Maiikenncona mpu IOCTyTIaTeILHOM JIBmKdHHH OIHOTO M3 3epKajl
BUJHOCTE HMHTEP(EPEHIIMOHHON KAPTUHLI IPU €ro  OCBEINEHMH KETHIM XyGneToM HaTpus
(4, =58904, 4, =58964) nepuoamuecku yMeHbIanack go 0. OGL;{CHHfL duszmyeckyro npupoLy
sddexTa W HAHTH IepeMeIleHHe 3epKana MeXIy ABYMS MOCIENOBATENHHBIME HCUe3HOBCHUSM
MHTEPYEPEHIINOHHOM KAPTHHEL | .

11.Jins wnreppepomerpa ®abpu — Ilepo ¢ Gasoit d =2,5cm OMPENENIUTE: a) MaKCUMAaJILHBII
MOpPAAOK MHTepdepeHIun I CBETAa ¢ JUIMHOH BOJIHBI A=0.5mxm; 6) ofnmacTe cBOGOMHOM
JCTIEPCUH IS TOH K€ NTUHEI BOJIHBL

12. Unrepdepomerp @abpu — Ilepo ocsewmaercs FaijCOBLIM nyykoM He — Ne nazepa, npuyem
caM HHTepQEpOMETP HAXOAUTCH B JaibHeH 30He my4ka. Byzmer nm mabmonaTees XapakrepHas
HHTepEpeHIHORHAs KapTUHA B BHIE Koney? OTseT obo¢HyliTe.

Peiimunz-xonmpons 3 |

1. Ha nupakuuonnyio pemerky najgaerT HOPMaIbHO [BOJHA ¢ AIHHON BOJIHBI Ay =0.65um. Tlpu

3TOM YroNl JU(PaKIUE BO BTOPOM IIOPSJIKE @, =45°. Onpenenuts yron Aupaxiuu (,; B TPETheM
TOPSIAIKE AJIs JUTMHBL BOJIHBL A, = 0.5 um . |

;

2. llpu HOpManbHOM MafeHUH CBETa Ha JUbPaKIHOHHYIO PENIETKY 0KA3a10Ch, YTO MO YIIIOM
@ =35°mdparupyior BomEHEL ¢ A =0.63um u A,1=0.42um, TpHueM JAS BTOPOH BOJIHBI
MaKCUMAIbHBIH OPSIIOK B CIEKTPE m = 5. ONpPEeaennTh IEpHO PETeTKY.

3. Onpenenuts UTHHY BOJHBI A MOHOXPOMAaTHYECKOI0 CBETa, HOPMAIBHO MANAIOIIEN0 Ha
PEICTKY C MEPUONOM d = 2.2 yim , €CIIH YTOT A MEXITY HANPABICHAAMH HA MAKCHMYMBI IEPBOTO U
BTOPOTO MOPSIAKOB COCTABAET 15°, ‘

4. Cper ¢ amuHOH BOJMHBI A =0.53 Hm HopMaanq MajlacT Ha pPELICTKY, IEePHOI KOTOPOH
d=1.5pm. OupeneiuTs yroa () ¢ HOPMAIBIO K pemeime, IO KOTOPbIM 00Opa3yeTcsi MAKCHMYHK
HAWOONBIIEro MOPS/IKA. ‘ v

5. Ceer ¢ auHOM BOMHB! A =0.53 4m 107 yrimom 9 = 60° magaer Ha PEIIETKY, NEPUOJ KOTOPOH
d =1.5um. OnpenenuTs yrol ¢ ¢ HOPMATBIO K peLlerke, IO KOTOpBLIM 00pasyeTcst MakCUMyM
HauOOJIBIIIETO MOPS/IKA. | '

6. B ¢oxanpHOM mnockocTu cnekTporpada Gsu1 noﬁyqu CIIEKTp JKEJITOro Aybiera HATPHS C
HCTIOJIL30BAHMEM JIBYX PAs/IMTHBIX PEHIETOK (CM. PUCYHOK). Kak cOOTHOCSTCS napaMeTpsl peinerku
m U n,, Ny u N, (oTBeT B TepMUHAX <,>,=)?



7. OmpenenuTs JUIMHY BONHBI CHEKTPANBHON JIMHHH, H306paKeHue KOTOpO#, JagaeMoe
JUDPAKIMOHHONR PEIETKON B CLIEKTPE TPETHErO MOPSIKA, COBNANAET C 300pakeHueM JTHHUH
A = 486.11M B CIEKTPE YETBEPTOIO MOPAIKA.

8. Coopmynmpyiite xpacsble ycnosus Kupxroga mis MM paknMoOHHON 3ama4uu. B yem cMmbich
«OTITHYECKOTO IPUOITHKEHUS)?

9. Kakyro paspemaronyro criry J0MKeH UMETh CIEKTPaNBHBIN arapar s PaspeIueHust JEIToro
Aybnera Harpus (A, =589.0um, A, =589.6um). KakoBo momKHO GbITH IIPY 3TOM MHHUMAJIEHOE

HHCJIO WTPUXOB N,y AUdpakimoHHoll pemrerkn, paGoTaiomeil B 1mepsoM nopsike, 4tob oma
paspemana 3ToT aydier?

10. M3mensieTest iu paspemarommast ciia AuGpakiOHHON PEIIeTKH 1P H3MEHCHHH yriia najeHus
cBeTa Ha 3Ty peweTky? (OTBET NOSCHHTE).

11.Chopmymipyiite mpeuMyIecTBa (DasoBBIX OTPAKATEIBHEIX —PELIETOK (omeneTToB) B
CPaBHCHUH C aMILTUTYTHBIMH PEIICTKaMH, paboTaloUMU Ha IPONycKaHue?

12. Bol mony4aeTe ronorpaMmy MaJleHBKOTO 3€PKIBHO — OTpakarollero| mapuka B cxeme Jletira —
Ynaruuexca. Hapucyiite KauecTBenHO BAJ IOYEPHEHHUS (boToamybenn, ‘

0) éonpocwi K IK3AMeHY

3 cemecmp:

l. YpaBHenns MakcBemta (o61mui cirydail U B Bakyyme).

2. Bonnooe ypaBHeHue. BoiBoa U3 ypaBHeHHH Makcpea.

3. F'apMOHMYECKHE BONHBL YpaBHEHHS BOJH: ILIOCKAs) chepudeckas.

4. DIEKTPOMArHWTHAs HPHPOJA CBETOBBIX BOJNH M £€ SKCIEPHMEHTAIBHOE HOJATBEPX/ICHUEC B
onbitax [epra. 1 :

5.MznydeHne peajbHBIX HCTOYHUKOB. MO,HyJII/IpOBaHH;BIC BOJTHEL Ciy4aliHO — MOIYJIHPOBaHHLIE
BOJIHBL. 1 ‘

6. 'ayccoB 11y4ok, KaK BaXKHEHIMH THII Ta3ePHBIX ny4koB. CBOMCTBA rayCCOBLIX MYYKOB.

7. CnexTpaibHOE passiodkeHue B ontuke. [IpuHIUI CYIIEPIIO3UIIUH.

8. [lonapuzauus cera. [lonepeyHoCTs CRETOBOIM BOJ'IH‘H B CBOOOJIHOM MPOCTPAHCTRE.

9. CocTosAHNS MOAAPU3ALMK [LIOCKOK MOHOXPOMATHYECKON BOJHBL. DJuunTHYeckas, Kpyroas,
JMHEWHAS OIIPU3AIIHY. |

10. [TapameTpsr Crokca. ‘

11. Coepa ITyanxkape.

12. IToTOK sHEprum B CBETOBOH BOJIHE. I/IHTGHCI/IBHOCTf? CBeTa.

13. DHeprus, MOIHOCTB, HHTEHCUBHOCThL CBETOBBIX NMYUYKOB U UMITYJIECOB. :

14. OcHoBHEIC NOHATHS GOTOMETPHH.

15. AToM Kak alieMeHTapHEI HCTOYHUK CBETA.

16. Pemenne 3agaun 00 U3IyYCHHN KIIACCHYESCKOTO ach)Ma/ JATIONS.

17. l'apmonmaeckue xonebanust aumosst. ITonHas MOITHOCTE H3Iy9CHHS JMTIONA.

18. PaguanuonHoe 3aryxanue. |

19. Nsnyvenue ancambis ocmuistopos, CrekTp I/ISJ'Iy}quI/ISI.

20. YwmmpeHue CIeKTPaIbHBIX JIMHUH: ECTECTBEHHOE, JOTJIEPOBCKOE M CTOJKHOBHTEILHOE
yLWIHpEHHUE, |

21. TousaTHE OMHOPOJHOIO B HEOXHOPOHOTO YIIHPEHHUSL.

21. JInBeHHBIH OCIUILIATOP B [OJIE CBETOBOM BOJHEL I?OFHOIHCHI/IG CBETA OCLUIUISITOPOM,

22. Iornomenue ceeta ancaMbi1eM ocLruUISTOPoB. 3akon Byrepa.

23. Nurepdepennus cera. Onbrr YOHra Kakx neppsIit HiHTep(bepeHuHOHHmﬁ OKCIIEPUMEHT,

24. Ycnosre BOZHUKHOBCHHS! UHTEP(EPEHIIMOHHOM KapTUHEI. _

25.  Hnrepdepomerp Maiikenscona. I/IHTepcpepFHum MOHOXPOMATHUYECKUX  BOJIH B
uHTepdhepoMeTpe Maiikenscona, Hactpoiiku unrephepomerpa.

26. Ilomocsl paBHOTO HAKJIOHA H MOJIOCE! PABHOH TOJIIIHHBL

27. Nnrepdepennus HeMOHOXPOMATHYECKOTO CBETA. |

28. [TonsTHe BUAHOCTH HHTEPDEPEHIMOHHOMN KapTHHBI.

29. Untepdepenius ciryyaliHOM CBETOBOM BOJHEL |

30. ViHTepdepeHIms ¢cBeTa OT IPOTSHKEHHOTO UCTOYHKKA.

31. llonsiTHe BpeMeHHOM ¥ IPOCTPAHCTBEHHOM KOTEPEHTHOCTH CBETA.

32. MuoromyueBast HHTephEpEHLIHSL.



33. Nureppepomerp Pabpu — [lepo. Dopmymna Diipu 1 ee uccaenoBanue as [IPOXOJAIIEI0 CBETA,
34, Tudpaxuus cera. Ponb nudpaxuronusx s¢dextos B onTuke. -
35. Ipuanun TNotirenca — ®penens. 3oner Gpenels. Judpaximonnstii narerpan ®penens.
36. [lpunuun babuue. Jlono HATeNLHbIE SKPAHEL
36. PacxomuMoCTh CBETOBBIX 1Iy4KOB B CBETE MU PAKIHOHHOI TEOPHUH.
37. Nudpaxknuonnas oneHKa MUHHMAIBHOTO pa3Mepa nyuka B okyce.
38. KonmyecTBeHHOE pelienne qudpakIuOHHOMN 3a/1a4H. Wurerpansnas teopema Kupxroda.
39. I'panmunsie yenosus Kupxroda. Judpakiuonssiii unrerpan Kupxroga — Ieapmronsiia,
40. Nupaknus Ha IEPHOAMYECKAX CTPYKTYpaX. OCHOBHBIE THITBI PEUIETOK,
4 cemecmp:
1. IlpssMoyronpHas aMmIuTyHas pereTKa.
. CIeKTpasibHOE OMKMCAHKE NPOCTPAHCTREHHOM CTPYKTYPBI CBETOBOTO MOJS.
. JIunza — oTHYECKUH DNIEMEHT, BBIIOIHAIOIIAH npeobpasosanne @ypse.
. Teopus popmupoBanus onrudeckoro uzobpaxenus no A6oe.
- Audpaxuus Opaynrodepa, kak npocrpanctsennoe Oyppe — npeodpa3zoBaHue.
. Paspernaromas cuia ontideckux npubopos.
. I'panu4nble ycroBHs 0714 oISt Ha TpaHuIe pasjera.
. ['eomeTpus oTparkeHus u mpenoMIeHwS.
9. ®opmyisr Gpenens. Yron Bprocrepa.
10. ®a30Bble COOTHOLICHNA HA MPAHUIIE Pa3/ea cpes.
11. Otpaxenne cBeTa I HOPMATBHOM TAJEHHN HA FPAHHLLY paszena. CTosuue BOJIHBI,
12. IIpocBeTiicHHE ONTHKH U JMAIEKTPUHECKUE 3epKad.
13. Tlonnoe BHyTpeHHe oTpaxenme. Mccienosanue NpeioMJIeHHOH BOJIHBL. Mccnenosanne
OTPa)KEHHOU BOJIHEL.
14. Onucanue sBIeHNUI HA TPAHUITE METATIHYECKO MTOBEPXHOCTH.
15. Mogens crnomHoit cpeapl. YpapHenus Makcsesiia juist CrIomHoiH Cpelbl.
16. Knaccuueckas JIopeHIEBCKas/ OCIMILIATOPHAS MOJIEND Cpebl.
17. Mucnepeunst v mOromeHne CBeTa B JIHHEHHOH H30TPOINHOM cpejie.
18. HopManbHas 1 aHOpMasTbHAS JHCIICPCHS.
19. PacnpocTpaHeHue CBETOBOrO MMITYJbCa B aucneprupyouie cpejie. Pasosas u rpynmosas
CKopocTH cBeta. Qopmyna Pajes.
20. CtpyKTypa cBETOBOH! BOJIHBI B aHH30TPOIIHOM KpucTaie,
21. Marepuanbsnoe ypaBHEHHe aHU30TPOIHOM Cpej(bl. Tensop ontuueckoit BocnpuUMUUBOCTY.
22. Knaccuuxanms KpUCTATMYECKUX Cpe.
23. CoOCTBEHHBIE COCTOSIHMS TIOMSPUIALUY CBETOBOMN BOTHBL B aHM30TPONHOM cpeje,
24. BrlumcieHue CKOPOCTH PacIpOCTPAaHCHUS HeOOBIKHOBEHHOM BOJIHLI B OINHOOCHOM KpHCTAIIE,
25. JIBOHHOE JTydenpeoMIIeHHe HA TPaHHUIE C aHU30TponHOM cpesoi. [Toctpoenue Molirenca
26. Ilonyyenue NONAPA3OBAHHOTO CBETA. (TIOTIPH3AIMOHHEIC IIPU3MBI),
277, AHanus nonApU30BaHHOrO cBeTa. (KPHCTALTMYECKHE LTACTHHBI 1 KOMITEHCATOPbI),
28. MckycceTsernas aHH30TPONHUs. (3¢ deKThl Keppa u [Tokkernca).
29. OpeHeneBcKas TEOPHS ONTUYECKOH aKTHBHOCTH,
30. MareuTHOE BpalNeHHUE IIIOCKOCTH MOJIAPH3aIHH (addexr Dapanes). OnTuyecKuit BEHTUIIE.
31. 3apaua paccesHUs CBETa MUKPOYACTHI[AMHE (Oddexr Turmans). 3anaua Mu.,
32. Monexynspuoe (PaeeBckoe) paccesHue caera.
33. KoMOuHAIMOHHOE M MaHAENBINTAMM - GPUIITIOIHOBCKOE paccesiHue ¢BeTa.
34. Cnextpockonus KOMOUHAIMOHHOTO PACCESIHUS CBETA. ‘
8) 60nMPOCHL K CAMOCMOAMeNbHOIL paBome cmydenma:

O 0 ~1ION U LN

3 cemecmp:

1. Ilpuauun cyneprno3unuu B ONTHKE TIACHT, HTO. .. ;

2. BonHoBo# ¢poHT — 370 ...}

3. Ilmockas MOHOXpOMATHYECKas BOJIHA — 3TO BOJIHA, Y KOTOpO# ...;

4. Cdeprdeckast MOHOXPOMATHYCCKAS BOJIHA — 3TO BOJIHA, Y KOTOPOWH ...;

5. YpaBHEHHE JUIe IIOCKOM MOHOXPOMATHYCCKON BOJIHBL UMEET BUL: ...:

6. B cBOGOIHOM TIpOCTpaHCTBE 3JIEKTPOMATHUTHAS BOTHA nornepeyna. Yo 910 o3HavaeT?



7. TlpaBas nmomsipu3alyst COOTBETCTRYET BOJIHE, JUIs KOTOPO¥ IPH PACIPOCTPAHEHHH OT HCTOUHKKA
K HabMIOJaTeo ...; |

8. HanGostee ob1uuit B/ MOIIPU3AIME CBETOBOTO myuka .... OH XapakTepusyercs CieIyIoIEMHU
napaMeTpaMH. . .; !

9.KpyroBas  (uupkyssipHas) —MoONSpH3aIus HBJ‘Iﬁ%IeTCH YaCTHBIM =~ BHUJIOM  IOJAPH3AINU
BJUINIITHYCCKOM U XapaKTepU3yeTcs ... ; |

10.JIuneliHas monspusanus NpPENCTaBIseT coboit OPOCTEHIME ciydall ToNApusaluoHHOro
COCTOSIHHS, TIPU KOTOPOM ...} !

II.B ontuke OCHOBHBIC BENMYHMHBI, XapaKTEPU3YIOLIHE CBETOBOE TONE B TEOPETUUECKOM
OMHCaHUH — 3T0 ...;

12.B ontuke 0cHOBHOMN BENMYHHOM, XapaKTEPHU3YIOLIEH CBETOBOE MOJIE B IKCTIIEPUMEHTE, SIBIIACTCS

~

13. IHTeHCHBHOCTH CBETOBOIO HOJIS — 3TO ...:

14. KprBas BUJHOCTH YEIOBEYECKOTO 171a3a OMPEICIISET ero YYBCTBUTEIIBHOCTh K Pa3IMUHBIM
JUIMHAM BOJIH ¥ UIMEET CJIEAYIONNH BUJ (IIPUMEPHO); :

15. Iokostuuuiics: mimu paBHOMEPHO ABIKYLIHICS 3apsij| HE H3/IyUaer, H3JIy4aeT 3apsj, ...;

16. EctecTBenHas (paaualioHHast) UIMPMHA CIICKTPAILHOM JTHHUH obycrosJiena ...;

17. lonnepoBekoe yIUpeHne COeKTpabHOM THHAHN 00yCIOBIICHO ...;

18. CTONKOHOBUTEIILHOE YIIMPEHWE CIIEKTPAILHOMN JIHHIH 00yCIoBICHO ...}

19. Cpennee none/ cpeiHsisi HHTEHCHBHOCTH aHcamOis HEB3aUMOCHCTBYIOUIMX OCUMILIATOPOR
paBHa,

20. B nanbneif 30H€ rayccoB Iy40K HMEET NPAKTHYECKH ... BOJHOBOI (hpoHT;

21. B Oiknelt 30He TaycCoB [y4OK UMEET MPAKTHYECKH ... BOTHOBOM (hpour;

22. N306pasuts cxemy uHTEphepomeTpa Maiikenscona/ [Onra;

23. YcnoBue cymecTBOBaHUS HHTEPHEPEHIIME COCTOST B TOM, YTO .. 0

23.BunHocTh uuTephEpeHIIMOHHON KApTHHEI OLHCHIBAETCS bopmynoii ...;

24. BpeMs KOT€pPEHTHOCTH CBETa — ITO NAPAMETD, ONIpEeISIEMBIN CIIeYIOUM 00pasoMm:

25. Ipunnun [Moitrenca-Kupxroga Gopmymnpyercs CJIELYIOIHM 00pa3om:

26. Hneno Openens spnstercst Baxnelimelt XapakTeprcTHKo IM(PaKIuY 1 NOKA3EIBACT.

27. lndpakuuonHas AMMHA — 9TO JUTMHA Z TIPH KO'ropo%ﬁ o

28. T'panmunrie ycnoBus Kupxroda seisiorcs NPUOIU3UTENFHEIMUE, OHM [al0T ITPaBHJIbHEI
pe3ynbTar TONBKO B CIyYae,

4 cemecmp

1. Jatb ompenenenue nouarus "nansuss” 30Ha B ,un(bpaKuHOHHoﬁ TEOPHUH.

2. Jlate onpenericHIe TOHATHS "OIIKHSS" 30HA B ﬂn(ﬁpaKuHOHHoix’I TEOPHH.

3. [latb onpenenenue MOHATHS "yIIIOBAs JUCIIEPCHS AnQPaKIMOHHON peIIETKH.

4. Jlars onpenenenne nousaTus "paspernaromas cocoGHOCTh (cuna) TupakIHOHHOM PerETKH.

5. Uem ompeneisieTcs pa3pemamas coocoGHOCTS Mpfxpocxona?

6. UYem ompenensiercs paspemaromas cnocoGHOCTh Tesieckona?

7. JluHelHas onTHYECKas Cpefia — 5TO Cpejia, AN KOTOPOH ...

8. Jlucnepcus ontudeckol cpespl — 570. . .. |

9. Hlatb onpenenenue monsTus «(pasosas CKOPOCTH CBETAY.

10. lats ompeieneHne OHATHS «IPYIIIOEAs CKOPOCTH ]CBeTa».

I'1. laTe onpeneneHue mOHATHS "HOpMaLHAS " THCIIEPCHS.

13.Copmynupyiite rpaHHYHBIE YCIOBHSA AN TAHIEHIHAILHON KOMIOHEHTEI BekTopa FE Ha
IJTOCKO# TpaHuIE pa3/ieNa IBYX Cpel.

14. Chopmyupyiite rpaHudHbIe YCIOBHS LIS HOPMaJIbHOW KOMIIOHEHTBI BekTopa I Ha ruiockoii
TPaHHIE pa3fiena AByX cpe.

L5.ITonarue "yron Bprocrepa". !

16.Ilonarue "nosHOe BHYTpeHHEE OTpaxeHue" . !
17. ats onpeneneHue noHsTui "usotponuas” u "aHM30TpOnHAA" cpea.
18.OnTHyeckas ock KpucTamIa — 3710 .. ... |
19.I'niaBHas MI0CKOCTH B aHU30TPOMHOM Cpeje — 3To
20. Jlats ompenesieHne NOHATHH OJHOOCHOTO U JBYOCHQTO KpUCTaJIa.



21. O6bIKHOBEHHAS BOJIHA B OIHOOCHOM KPHCTAILIE — HTO . ...
22. HeoObixHOBEHHAS BOJIHA B OHOOCHOM KPUCTAILIE — 3T0. ...

J ] l 2

23.11300pa3uTh Ha PUCYHKE B3AUMHYIO OPUEHTALHIO BEKTOPOB ):, ; b ; }" ,H % B OOBIKHOBCHHOM U
HeOOBIKHOBEHHOM BOJIHE,

24,910 Takoe «momsipusartop»? IlpuBemure UpAMEPBl  (DU3HYECKON peanusandy JAHHOTO
OIITHYECKOTO yCTPOUCTBA.

25.910 Takoe «YeTBepTh/ MOIYBOTHOBAS ILIACTHHKAN? [IpuBemure mpuMepsl (QU3HYECKOH
peanusanyy JaHHOrO ONTHYECKOr0 YCTPOHCTBA.

26.Yt0 Takoe «addext Dapanesin?

27. Jlattre orpeneneHue OHATHS "'yIpyroe" paccesiHue cpeTa,

28. [laiiTe onpeneneHue MOHATHA "HEYIPYroe" paccesiHue CBeTa.

29. llpurnunsr GopMUpOBaHKA H300PaXKCHHIA. 1

30. pusuyn roltrenca B Gopmymuposke Kupxroda. Judpaxims ‘laCTI/I‘LIHO KOTE€PEHTHOT'O CBETA.

31.TlpencraBnenue o rosorpadun. Metost CO3/IaHHS TOTOrpaduUECKUX H30GpaKeHH,

32.MexaHU3M MarHuTHOTO BpalleHUs IUIOCKOCTH TIOJIIPU3AIIH, 7

33. Kiiaccuueckas Teopust W3JydeHus U MOTIOICHHS,

34. KomMOUHAIIMOHHOE paccesiHUE CBEeTa ‘

2) Temvt u 3a0anun Kypcoevix padom:
4 cemecmp. |

Tema 1. OcnoBHbBIe GpU3HYECKHE 32KOHOMEPHOCTH H IPAKTHIECKOE HCIIONb30BAHMHE OTPaMKEHU S
U MPEJOMJICHHSA IIOCKHX BOJIH.

3aoanue

1) KaKOBBI OCHOBHbIE CBOMCTBA U XaPAKTEPUCTHKH 3JICKTPOMATHUTHBIX BOJIH:

2) KaK NONYdHaroTCsl 3aKOHBI OTPAXKCHUS M IIPOXOXJACHUS IJIOCKHMX 3JIEKTPOMArHUTHBIX BOMH JUTst
TIJIOCKOH I'PaHHIBI Pa3/iesa UINEKTPHIECKUX CPEST; ‘

3) BeBeCTH (hopmyitsl DpeHers; !

4) paccmoTpeTh 3((HEKTEI, CBI3AHHBIE C pac:npeﬂeneiHneM BHEPTUM [10Jis MAJAINEH Ha II0CKYIO
TPatKIy pasJeia BOJHbI M IOJAPU3ANHOHHEIE 3 (DEKTHI; |

5) Kakme ycTpoMcTBa MOryT OBITH CO3JAHBI JUIS MCIIONB30BAHUS HeenenyeMbpx dexTon Ha
IPaKTHKe. }

Tema 2. Pacnipoctpanenne TE-BoJIH B eJ0HCTRIX cpenax.

3aoanue

1) KaKOBBI OCHOBHBIC CBOHCTBA  XaPAKTEPUCTHKHU 3JTeKTPOMATHHTHBIX BOJH:

2) kaK TONYYeHBI OCHOBHblE muddepeHIHaIbHbe YPaBHEHHs], OIMCHIBAIONINE 3aKOHEI,
OLPE/CTAIOMHE BAUMOACHCTBIE MIOCKHX B/IEKTPOMATHHTHEIX BOJH Ha [UIOCKHX TPAHUIAX pasiesa
TU3IEKTPUIECKAX CPE; | ot 14

3) KaK BBIBOASTCS BRIPAKEHUS JUIS DIEMEHTOR xapameimcmqecxoﬁ MaTPULEI CIIOUCTON Cpe/Inl;

%) MOJYUTh BLIPAKEHHUS JULST aMILIATY OTPAKECHHOMN 1 IPOLIEIIeH CKBO3b CIIOMCTYIO Cpeny BOJIH;

5) KaKkue ycTpoHCTBa MOTYT GBITh CO3AHBI HA OCHOBE MeenenyeMbixX 9(p(heKTOB Ha NpaKTUKE. &

Tema 3. Pacnipocrpanenue TM - BoiH B CJIOMCTBIX cpenax.

3adanue | b

1) KaKOBBI OCHOBHEIC CBOWUCTBA 3JIEKTPOMATHHUTHOTO 110151, METO/IBI OIMCAHMS 1 AHAJIU3a HTUX MOJICiH;

2) KaK IOJYYCHBI OCHOBHBIE AuddepeHnranbHEle  ypaBHEHHS, — ONMCHIBAIOLE 3aKOHBI,
OIPCACIIAIOMNE B3AUMOJICHCTBHE IIOCKHX ONEKTPOMATHHUTHBIX BOJH Ha TUIOCKHX IPAaHHIAX pazjena
JBJIEKTPUUECKUX CPEJI; ;

3) Kax BBIBOZSITCS BBIPAXCHHS VIS DIIEMEHTOB XapaAKTEPUCTHYECKOH MaTPHIILI CIIOUCTOM CPeIbl;

4) MOJTYYNTD BBIPAXKEHHUS IS aMILIMTY/ OTPAXKEHHON ¥ [POLICIIIEH CKBO3E CJIOHCTYIO Cpelly BoJH; '+

5) KaKkue ycTpolcTBa CO3JIaHbI IS UCTIOTH30BAHKUS uccjieryeMeIx a()(heKToB Ha IMpaKTHKE.

Tema 4. PacmpocrpaHeHHe JJEKTPOMATHHTHBIX BOJH B AHM3O0TPONHLIX  Cpejax.
Pacnpocrpanenne miocknx BosiH B KPHCTAJUIHYECKHX, CpeIax. ;

3aoanue !

1) xakue cpespl HAa3BIBAFOTCS AHU3OTPOIIHBIME, KAKOBA UX KiaccupuKanus ¥ XapakTepUCTHKY,

2) KaKkue CyIeCTBYIOT METOIb] AHAIM3A BOJIH B AHHU30TPOIHEIX Cpejax;

3) pacCMOTpETH PasMuHble BAPHAHTBI IOJYYEHHs UCHEPCHOHHBIX YPaBHCHMIA; '

‘

[3H
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4) KaK nomydeHo ypasHenue OpeHes st aHH30Tp0nth 7 HCFHpOTpOlTHBIX KPUCTAIIOB;

5) aTh KAUECTBEHHRI aHAIM3 IOy YEHHBIX BHIPAXKCHMUIA.

Tema 5. OnTHYecKHe CBOCTBA KPHCTALIOB.

3aoanue ‘

1) xakue cpeIpl Ha3LIBAIOTCS AHU3OTPONHBIMH, KAKOBA X I<naccn<1)m<auir;1 U XapaKTEePHCTHKH,

2) KaKye CYIECTBYIOT METO/IBI aHAIN32 BOJTH B aHI30TPOIIHBIX CPENax; i

3) paccMOTpeTh PasIHYHBIC BAPHAHTEI [OTYYCHHS JMICTIEPCHOHHBIX YPABHEHHUIA, B TOM YHC/E, Ul s
OJHOOCHBIX KPUCTAJIJIOB, }

4) KaK Iony4ero ypaBaeHue OpeHeis /Ui OMHOOCHBIX KPUCTAIIIOB, AT

5) IaTh Ka4eCTBEHHBIN aHAIIN3 TIOYYEHHBIX BRIPAXKCHMT,

Tema 6. OCHOBBI reOMETPHYECKO ONMTHKH. IIpuGmikenne 09eHL KOPOTKUX BOJIH,

3aoanue ;

1) B ueM cocTonT IPUGIIHIKEHRE TEOMETPHYECKOM OHTI;/IKI/I;

2) Kax mosy4eHo ypaBHeHHE SHKOHANIA, YPaBHEHHE [IEPEHOCA, B YeM COCTOUT HX (buznueckuit CMBICH;

3) mosty4uTh GOpMYJIBI /IS HHTEHCHBHOCTH B PAMKAX F'EOMETPHYECKOH ONTHKH,

4) copMyIHpOBATh IPAHHUIIEI IPHIMEHUMOCTH re()MeTﬁ)qucxof/i ONTHKH;

Tema 7. Untepdepenuust ABYX MOHOXpOMATHYeCKHUX BOJIH. CTosTuMe BOJIHEL.

3aoanue ! ,

1) B 4eM COCTOHT CYIIHOCTS sIBIICHHS HHTEp(epeHITHM] ! o g

2) mpoaHANM3MpPOBATH HHTEPGEPCHIMIO JBYX MOHOXPOMATHUECKUX BOJIH: IPUBECTH 1IPUMEPE,
JAEMOHCTPUPYIOILKUE SBICHUE HHTEPDEPEHIINH; -

3) W3YYHMTH METOABI M3MCPEHMs UTMHBEI BOJIHBI H YINIOBBIX pasMepoB, OCHOBaHHEIC Ha SABJICHUU
UHTEP(EepeHIINY; {

4) nate OmpesICNEHHE CTOSYUX BOJH, CHOPMYITHPOBATE UX ¢usuueckrie 0COOEHHOCTH.

Tema &8 IlpumeHeHMe HMMHEIAHCHBIX IPAHMYHBLIX YCJIOBHIA ;fnﬂ aHAJHM3a OTpasKeHUs
3JICKTPOMATHUTHELIX BOJIH OT IPOBOJSIIINX ITOBEPXHOCTEIA, gt

3aoanue |

1) O03HaKOMUTECS C pa3sNTUYHBIMH  CHOCOGAMH | GOpMYyIHpOBKY = IPaHMYHEIX YCIOBHH B
JIEKTPOANHAMHUKE;

2) U3y4UTE HOBEJICHUE MIPEJOMIICHHOTO 110JIS B cpene ¢ GonbIoit HpOBOhI/IMOICTBIO u ybenuTses, qTo
[10JI€ HOCHT XapaKTCp IIOCKOH BOJIHBL, PACIIPOCTPAHSIONIEACs HOPMAIILHO K IPAHMIE pasiera; ‘

3) Xax mosryyaeTcs BhIpaKeHHe HPUOIIKSHHOTO rpaHauHoro ycnosus Jleonrosuya-lllykuna, B uéi
COCTOUT IPUOTIKEHHE,

4) NpOaHaNM3MPOBaTh, B KAKHX CITydasxX IEJeco00pasHo PUMEHSTH MMIICJAHCHBIE PAHUYHbIC
YCJIOBHS.

Tema 9. SIBeHHe AHCIIEPCHH DJIEKTPOMATHHTHBIX BOJIH B AMIIEKTPHKAX,

3adanue

1) Kak moymyyaroTes ypaBHEHHS 2JIEKTPOMATHITHOTO TIOJIst JUTS CpeJl C UCHEPCHEi;

2) s ompesieNieHHA 3aBHCHMOCTH JUAJIEKTPAUCCKON NPOHMLIAEMOCTH OT YacTOTHl (3aKOHA
JIMCTIEPCUM) H3YYUTH PEIICHHE 3a1a4H O B3aHMOIEHCTRIH JIEKTPOMAIHUTHOH BOJIHEI C HMEIOLIUMHUCS B
CPEAC 3apiallaMH Ha INPUMCpe NPOCTCHIICH MOIENM MOJIEKTPHKA — COBOKYIHOCTH HEHTPATBHBIX
MOJIEKYI;

3) UpoaHanM3MpOBATH PEINEHHC YPABHCHHS JIBHIKCHHS DJIEKTPOHOB B  MOJIEKyNe C IIENBIO
ONPCACNCHUS BEKTOpPA OOBLEMHOM IJIOTHOCTH MOJApU3AMK (TOJSPH3YEMOCTH), HANTH MX CMEIeHHE
KaK QYHKIMIO IOJIS,

4) Kak 3aBHCST I0KA3aTE/b NPENOMIEHHS ¥ KOQ(DUIMEHT TOMIOMCHNS OT YaCTOThL.

Tema 10. PacmpocrpaHeHme BOJH B cpenax c YHETOM MpOCTPAHCTBCHHOM aMCNEpcHU
(M30TponHBIE THPOTPONHBIE CPeLI).

3adanue

1) Kax moyry4aroTcsi ypaBHEHMs dI€KTPOMArHHTHOTO OISt JUTS Cpen ¢ qucrepcueit;

2) sanmcaTe MaTepHaNbHBIE YPAaBHEHHSA NPH YCIOBHH HEJOKAILHOCTH CBS3H MEXIY BEKTOpamu
HaNPsHKEHHOCTH SIEKTPHICCKOTO TOJIA U BICKTPUUECKON HH/YKIHHY; i

3) mpoaHaMM3UPOBATH 3aBUCHMOCTE YACTOTHI OT BOJHOBOIO BEKTOPa B NpocTeiineM ciy4ae ciaboii
IPOCTPAHCTBEHHON JIUCIICPCUH;



4) xak GopmyIHpyeTCcs 3aKOH H3MEHEHHS TeH30pa zmbnelcrpnqecmﬁ OPOHULAEMOCTH OT BOJIHOBOT'®
BEKTOpA, | ;

Tema 1l. PacupocTpaneHHe BOJAH B Cpelax ¢ y4eTOM NPOCTPAHCTBEHHON Qucnepcun
(nerupoTponHeie cpeapbl). ! ‘,

3adanue | Vi

1) kax moywarorcst ypaBHeHUs 3MEKTPOMATHHTHOTO IOJIST TS CpeJl ¢ IUCTIEPCHeH; ‘

2) samucaTh MaTepHaNbHbBIC YPaBHEHMs NPH YCIOBHM HENOKATLHOCTH CBS3H MEeXIy BeKTOpaMil
HAIPHKEHHOCTHU AJIEKTPUYECKOTO I10JISI U 3neKTqueCK017ﬂ UHYKUUH;

3) HpoaHaNTH3MPOBATH 3aBHCHMOCTE YaCTOTHI OT BOJHOBOIO BEKTOPA B MpOCTEHIIEM ciiydae caadoi
MPOCTPAHCTBEHHOW JIUCIIEPCHH; !

4) kax GopMyNHpyeTCs 3aKOH U3MCHEHHUS TEH30pPA AUNIEKTPHYECKOH HIPOHUIIAEMOCTH OT BOJTHOBOFO
BEKTODA.

Tema 12. BoxHbI B {ACHEPrUPYIOMHAX CpeiaX. i

3adanue | |

1) niath 0611y10 XapaKTepHCTHKY BOJHOBBIX MPOIECCOB B JHCHEPTHPYIOUIUX Cpeax;

2) nccrneoBaTh CBOMCTBA BOJTHOBOIO ITAKETA B JUCIIEPTUpYIOLIEH cpene;

3) paccMOTpeTh 06JIaCTH HOPMAIBHOM U AHOMAILHOH JIUCIIEPCHH;

4) natb Ka4eCTBEHHBII aHaIN3 [OJIYYEHHBIX BHIPAKCHHUIA.

Tema 13. MaTepuajbabie ypaBHeHHs 3/IEKTPOMATHHTHOI'0 IOJISI B cﬂeuax ¢ Aucnepcueid. h

3adanue i

1) paccmoTpeTs 001y O XapaKTEPUCTUKY BOTHOBRIX MPOLIECCOB B Cpelax ¢ JucnepcHeit;

2) natb GOPMYIMPOBKY MAaTEPHATBHBIX YPABHEHHY B HCIICPIUPYIOLIMX penax;

3) uccrenoBaTh CBOKCTBA JMAIEKTPUUCCKON IPOHUAEMOCTH TIPH () —> o |

4) BBIABUTEL (PM3MHECKMIT CMBICI KOMIIEKCHON IMDIEKTPHYECKOT MPOHUIIAEMOCTH.

Tema 14. Cesi3p MexTy AUCHIEpCHEii B NOTJIONIEHHEM,

Sadanue

1) mate 00IyI0 XapaKTePHCTHKY BOJHOBBIX IIPOLECCOB B Cpesiax ¢ nncne‘pcneﬁ;

2) MOJYYUTD CBS3b MEIKIY NUCIEPCHEH I OTTIONICHHEM; !

3) BeiBecTH cooTHOMmenus Kpamepea-Kponura; ?

4) maTh KauecTBEHHBIM AHAIN3 [IOJYYEHHBIX BERIPAKEHHI.

Tema 15. Incnepcust 3J1€KTPOMArHATHBIX BOJIH B AMIJIEKTPHKAX.

3adanue

1) nats ob1ree onpenenenye AMCIEPCHY HEKTPOMATHHTHBIX BOJIH; |

; |
2) pacCMOTPETL ABJICHHC JHCICPCUU JJICKTPOMArHuTHBIX BOJIH B ‘HCHOJ’IHpHBIX U NOJSIPHBIX

JUDIIEKTPUKAX; 1

3) TpOBECTH KAYECTBEHHBI AHAIM3 M JaTh (DHIMUECKYIO HH'iepnpeTaumo HOJIYUCHHBIX
COOTHOUICHUH, |

Tema 16. PacupocTpaHeHue 3JIeKTPOMATHHTHBIX BoJ;m B aHmOTpomﬁﬂx cpenax.

3aoanue

1) ath onpenenenye NOHATHS AHU30TPOIINH, 3AIIMCATE MATEPHANbHBIE yépaBHeHHa JUIL TAXUX CPeJ; -

2) onycaTs 06LIME 3aKOHOMEPHOCTH PacIIpOCTPAHEHHS aneKTpOMarHHTF{Hx BOJIH B @HH3OTPONHBIX
Cpelax, NpoaHaM3UPOBATE 0COOEHHOCTH HX PACIPOCTPAHCHHUS,

3) TpUBECTH NPUMEPBI AHU3OTPOIIHEIX CPEJl, BCTPEUAIONIMXCS HA NPaKTHKE U TIPOMJUTIOCTPUPOBATE
B&KHOCTD yHCTa ABJICHUSL aHU30TPOIIUK IPH PACCMOTPEHHHM Pa3THUHBIX ABJIEHUE 21eKTPOANHAMHUKHY,

Tema 17. PacnpocTpaneHne MIOCKUX BOJH B KPHCTAIMYECKHX cpenax.

3adanue

1) nate ofmiee ompeseneHre aHU3OTPONHEBIX CPE, 3aACATE MaTePUATpHbIe YPABHEHHS JULs TaKHX
cpen; | e

2) natb oupejeNeHAC KPHCTAIMIECKUX CPE; ;

3) omucaTh OCOOEHHOCTH PAaCHpPOCTPAHECHHS IUIOCKHX BOJNH B KPUCTAJIaX, BBIBECTH YPaBHCHUE
Openens;

4) NOSCHUTH NOHATHE "HOPMaJbHBIE BOJHBI";

5) HCCIe/I0BaTh ONTHYECKHE CBOMCTBA KPUCTAIUIOB, ONPEIETHUTE GusAUeCKui CMBICT TIOHATHEH
«OOBIKHOBEHHASI» M «HEOOBIKHOBEHHAS » BOJHBI, 1 :




Tema 18. MaruuroaktusHbie cpeabl. Tensop AMIJICKTPHYECKOH NMPOHHIAEMOCTH I1a3Mbl B
OCTOSTHHOM MAaTHHUTHOM I10JI€. |
3aoanue |
1) nats ompesieneHNe MArHATOAKTUBHBIX CPEJT;
2) ncenenoBath CBOMCTBA MATHUTOAKTUBHOM TNIA3MBI B BBICOKOYACTOTHOM NPpUOIIKEHNH; i
3) HaWTH TeH30p IUIICKTPUYECKOH MPOHMIACMOCTH MATHHTOAKTHUBHOM Cpelbl, pe30HAHCHBIC
SIBJICHUSI, ‘
4) ONpeNeNMTh TEH30P IWIICKTPHYECKON IPOHUIAEMOCTH MarH4TOAKTHBHOM Cpelbl ¢ y4eTQM
[OTEPE. |
Tema 19%* DneKTpOMArHATHDIE BOJIHBI B CBepxnpOlfaoanKax.
3adanue
1) 3anmcath u nate Pprsnydeckoe 06BIACHEHNE YpaBHEHITO JIOHIOHOB;
2) O03HAKOMHTBHCS M 3aIMCATh OCHOBHBIE COOTHOH%@HI/IH, XapaKTepU3yIolHe BBICOKOUACTOTHBIE
CBOHCTBA CBEPXIIPOBOJIHUKOB; ‘ :
3) onucaTh MEXaHU3M CBEPXITPOBOIUMOCTH. 1
Tema 20*. PacnipocTpaHeHHe HMITYJILCOB B Cpeax ¢ YACTOTHOH AUcIepcueit.
3adanue :
1) 03HAKOMMTBCS C OCHOBHBIME CBOHCTBAMH 3JIEKTPOMATHUTHBIX I/IMHyJ'IILCOB;
2) nokasark, KaK IPeJICTaBILICTCS MMITYJIhC Yepe3 MapUaibHbIe BOJIHEL |
3) IpoaHATU3UPOBATE PACIPOCTPAHEHHE UMITYIIHCOB BiCpeJie ¢ AUCIEepCueit;
4) OONYYHTH HANPSHKCHHOCTH MOJIS ISl Y3KOIONOCOTO CHMTHANA U ciaBoil JUCIIEPCHH, PacCUUTATE
IPYNIIOBYIO CKOPOCTb. :
Tema 21. IlpeacraBiieHue MOJAPH3ANAH ¢ TOMONb KOMILIEKCHBIX BEKTOPOB,
3aoanue
1) sanucath OCHOBHEIE OIpE/IE/CHAS U COOTHOIIEHHUS, O
2) TIPEACTABUTE JIUTMITHYECKA [ONSPHIOBAHHYIO BOJIHY B BHJE CYNEPIO3UIIMH TPeX dJUIUIITHYECKH
TOJIAPU30BAHHBIX BOJIH, PACIIPOCTPAHSIOMUXCS BAOJIb KOOP/MHATHBIX OCEif:
3) IpeNCTaBUTh MOJAPH3ALMOHHEIH 3JUTHIIC FEOMETPHYCCKIM METOI0M.
Tema 22. YacTHYHO MONSPU3OBAHHBIC BOJIHbI,
3aoanue
1) u3y4nTh 00IIVE CBEJCHMS U ONIPE/ICIEHUSL;
2) 3amucaTh MPELCTABICHAE YACTHYHO MOMIPH30BAHHEIX BOJH B IMHEHHOM Hazuce;
3) 0GBACHUTB, KAKHE CILydan SBISIOTCS NPeIeTbHEIMMU JIISL YACTHYHO TOJISIPU30BAHHDIX BOJIH, 8
4) HapUCOBATH NONSAPH3ALMOHHYIO IHATPAMMY 4acTHYIIO MOJIIPU30BAHHOTO OIITHYECKOTO CHTHAIIA.
Tema 23. Bonmbl y rpaHuub! pasjiena IByx cpeg,
3aoanue i /
1) u3yuntrs oTpaceHue m IpENOMIIEHHE IIOCKHX BOIH HA IUIOCKOMH rpaHMLEe pasfena, MOTyYdTh
dbopmyisl Dpenens; | A
2) chopmynMpoBaThH IpaHUYHBIE YCIIOBHS HGOHTOBI/I‘{a%
3) ncenesosath ABIeHue CKUH-2(deKTa y II10CKOM rPaHHLBI TPOBOIHUKA;
4) 4T0 cOOOM TNpPEACTABIACT 3NMEKTPOMATHUTHbIN 9KpaH, U3yUn 'b €ro XapaKTePUCTHKU M
HA3HAYEHME. | T
Tema 24. BonHoBas TeopuSl MW 3aKOHBI TeOMETPUYECKON ONTHKH A0S  OMHCAHUS
3J1EKTPOMATHUTHOIO I0JIf.
3aoanue
1) chopMynMpoBaTh OCHOBHEIC IIOJIOXKEHHUS BOMHOBOI TEOPUH ANEKTPOMArHUTHOIO TTOJISL;
2) B uem cocrouT npuHiun [olirenca — ®peness;
3) kax GopMyJIPYETCs OCHOBHOE yPABHCHHE U 3aKOHBI T€OMETPUYECKOI] OIITHKH;
4) KaK OCYIIECTBISLETCS IEPEXOL OT BOJIHOBOM TEOPHH MOJIS K 3aKOHAM FEOMETPHYECKON ONTHKH,”
5) chopMyTMpOBATH MPHHITAIIEI IPUOIHKEHHOTO PELICHNS mudpakHOHHEIX 3a1a4.
Tema 25. MoHOXpoMaTHYeCKHE M HEMOHOXPOMATHYECKHE BOJIHbI,
3aoanue | ¥
1) nmate onpejeneHMe IUIOCKOH BOJHBI, KAKOBBI €€ OCHOBHBIC XapaKTePUCTHKH, 2) Kak
peo0pasyeTcs 4acToTa i BOJIHOBOW BEKTOP IIPU IEPEXoje B JIpYIylo CHCTEMY OTCUETa;
2) chpopmymuposats addexr Jonmaepa i faTh ero MaTeMaTHUECKOE ONHCaHuE;

"



3) IPUBECTH Ipe/ICTABIEHUE PEANTbHbIX HeMOHO}\pOMaTH‘IeCKHX BOJIH B BUJAE UHTErpaja (Dypbc
AaTh OIPC/CIIEHAE AHANMTHYECKOTO CHIHATIA W ONPENEIUTE IO OCHOBHBIE XaPaKTEPUCTUKHY; -
4) chopmynupoBaTh npejCTABICHHE HEMOHOXPOMATHYECKOTO MO/ B BHAE CHHYCOMIAIBHOM

BOJIHBI C MEJIEHHO MEHAIOMEeHca aMIIHI/ITy,IIOI/I

CDOHH OLCHOYHBIX CPCACTB MIJIA HpOBGI[E‘HI/ISI aTrTeCcTalluu  YPOBHSA C(l)OpMI/IpOBaHHOCTH
KOMIIETEHIM 06y11afom1/1xc;1 10 JUCITUITITUHC O(i)OpMIIHCTCFI OTIACIBHBIM JOKYMCHTOM.

7. YHEBHO-METOINYUECKOE U I/IH<I)OPMAIII/IOHHOE OBLECIIEYEHWE

7.1. Knuroo0ecneueHHOCTD

ANCHUANIJIMHBI

HawmenoBanue nutepaTypol: aBTop, HA3BAKRME, BHA H3IAHKI, H3TATEIbCTBO Mo KHUTI'OOBECITEYEHHOCTD
H3AAHUSA

Koanuecrso Hanwuuue B sne mpmmpu

IKIEMNIHPOB oubanorexe Bal'y’
H3jannii B

Oubsnorexe Bal'y Y
COOTBETCTBHH €
®roc Bo
1 2 3 4
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7.2. Ilepnoauveckne u3gaHus:

1. KBanrosas sanektponuka: http://www.quantum-electron.ru

2. Yenexu ¢usuueckux Hayxk: http://ufn.ru

3. Kypnan rexuudeckoit pusnku, [Tucsma B XK TD, Onruka u CIEKTPOCKOIHSI:

http://journals.ioffe.ru/pjtf

7.3. UnTepHeT-pecypenl
1. http://www laser.ru
2. http://www.cislaser.com
3. https://www.comsol.ru/events/
4. http://www.exponenta.ru




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AU CTIUITJIMHBI

Anst peanusanuu JaHHOM JMCIHILIMHEI HMEIOTCS CHELHAIBHBIE TOMEIICHHS IS IPOBEICHUS
3aHATUH JICKIIHOHHOTO THIA, 3aHITHH [IPAKTHYECKOT0/ na60paT0pH0ro THIIA, TEKYIIEr0 KOHTPOJIS U
IPOMEIKYTOYHON ATTECTAINH, & TAKKe IIOMELICHHUS UTS ¢aMOCTOSTETLHOMN paboTsL.

JlabopaTopibie 3aHATHS IPOBOAATCS B ayIUTOPHH (xoMnbroTepHOM Kiacce) 511-3 (uiu
AHAJIOTUTHOM KOMITBIOTEPHOM KJTACCE B 3aBUCHMOCTH OT!CETKH PACIIHCAHMS).

[lepeuens ucronbp3yeMoro nuneH3NOHHOTO npordeMHoro obecricueHus:

[Ipuxnamnoe nporpamMmuoe obecnieuenue: bpaysep; Adobe Reader: MS Word; MS Excel; MS
PowerPoint u n1.p. ]

1. Cpena paspaborku MS Visual Studio wim ananoru.

2. llpuknagnaeic MaTeMaTryeckue nakeTsl: Maple; MathCad; MatLab u Ip.
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