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JIA3CPHYIO TCXHUKY

1. IOEJW OCBOEHUS JJUCITAITJIMHDLI
Hensmu ocsoenns jucuuIMusl (Mojyist) «OCHOBLI ONTHKE» SBJITIOTCS TTOCIENOBATENILHOE
pacCMOTPCHUE ONTHYECKUX SIBJICHHA Ha OCHOBE EIUHOTO 3IJICKTPOAMHAMHYECKOTO IOIXO/IA.
Hucrurmna «OCHOBRI ONTUKH» HMECT CBOEH Lenpbio cPOPMUpOBATE y CTYACHTOB [OHHMAHME
TECOPETUUCCKUX U (PU3MUYECKUX OCHOB COBPEMEHHON ONTHKH WM MPAKTHKY IIPHMEHEHHS TONYYEHHBIX
SHAHWH B QYHAMEHTATBHBIX I IPHK/IA/HBIX HCCIEN0BANKMSX B 06IACTH Ja3¢PHBIX TEXHOTOTHH,
3anayn QU CUNIIHHDI:
® U3YME€HUE QCHOBHEIX 3aKOHOB PACIPOCTPAHEHHS CBETA C TOUKH 3PEHUS KIACCHIECKOM
aneKTpOMarHHTHofl«’r BOJIHOBOM Teopun Maxceiuia-Jlopenra;
® U3YYCHHC OCHOBHBIX 3aKOHOB B3aUMOJICHCTBHUS CBETA C BEIIECTBOM B JIMHEHHOM
MpUOIMKEHHH Ha OCHOBE Mozieny JIopeHIa s MaTepUaibHBIX Cpex;
® OCBOCHHEC TIPUMEHEHHS PYyHIAMEHTANBHBIX QU3HICCKAX 3aKOHOB ONTUIECKUXK SBICHUH st
OLMCAHHS IPUHIATIOB (YHKIHOHMPOBAHNS PA3IHIHEIX ONTHYCCKUX IPUOOPOB U CHCTEM, BIJIIOUAS

® le!dDGpCTCHI/IG HaBBIKOB CAMOCTOATCIIbHOTO pPeINCHUSI TUIIOBKIX 3344 BOJHOBOU U

TGOMeTqueCKOﬁ O!IITI/IKI/I

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucummea |«OCHOBBI ONTHKA» sBIsleTcst 6a30BoM wacThio B1.0.27. Msyuenwme mannoi
AUCLMIUIMHBL IPOXOMUT B 3-M u 4-M ceMecTpax W OasHpyercs Ha 3HAHUAX, NPHOOPETEHHBIX
CTyIeHTaMH B paMKax o0meoOpa3oBaTenbHbIX Kypcos ®usmka, Matemarnka, OCHOBE KBAHTOBOM
¢usuxn, Teopus BeposTHOCTEN N MaTeMaTHIeCKas! CTATHCTHKA.

[IpepexBusuThl IuCHMIUMHBL: 3HAHMA M [PAKTHYECKHC HABBIKM, MONyYeHHBIC K3 Kypca
«OCHOBBI ONITHKKY, HCIIONIB3YIOTCS B AaIbHEMIIEM TIPH M3YYeHHH CIICYIOIIIK JUCHUIIIH «OCHOBBI
KBaHTOBOW 3JICKTPOHUKIY, «KorepeHrHas ontuka», «Hemmmelnas onTuika», «BsammoseiicTsue
JIa3EPHOTO M3NMy4eHus ¢ BemecTsom», «[lpuknamnas onrtuxa», «Jlasepuas texmmka», «Haywso-
HCCNIeIoBaTeNbCKad paboTa B CeMECTpe», 4 Takxke OyIyT IPUMEHEHBI MUl HAIMCAHUS BBIIYCKHOM
KBAIM(DHUKAITHOHHOH paboThL.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 JUCTIATIJIUHE

[Inaaupyemeie

pesynbraramu ocsoenuss OITOT]

PE3YNILTATEL O6y‘-ICHI/I$I II0 AUCIHUINIMHE, COOTHECEHHBIC C IUIaHUPYEMBIMHA

Koa dropmmpyembix gomnerepunii

Yposem. OCBOCHHS
KOMNEeTeHuWH

Tlnanipyemble pesyabTaTLI 0GYHeHNs O ANCUMILIHAE Xa PAKTEPHIYIOWIE ITAND! OPMUPOBaHIIS

KOMTMETeHUHH (novcazaTeml OCBOCHHSI KOMITETeH LM}

|
1 ! 2 3
OIIK-1; Cnocoben | Yactuunoe 3uamo:
MPUMEHSTD OCBOECHHE °

€CTECTBEHHOHAYYHBIE U
00LIEHH)KEHEPHBIE 3[|a51-mﬂ,
METOMIBI MATEMATHYECKOTO
aHanu3a u MOIICJ][/IpOBJHHﬂ
B UH)XKEHEPHOH i
AEATENLHOCTH, CBA3AHIION
C IPOEKTHPOBAHUEM, |
KOHCTPYWPOBAHUEM U
TEXHOJIOTHAMU
NTPOV3BOACTRA naacpl-uiﬁ
TEXHUKHN.

OCHOBHBIE 3aKOHBI ECTCCTBEHHBIX HAYK;

NpaBria 0QopPMIEHUS YePTeXKelt i KOHCTPYKTOPCKOil
JOKYMEHTALHH;

METO/Ibl MaTEMAaTHUECKOTO AHANTM3a M MOJIEIMPOBAHNS;
OCHOBHBIE 3aKOHBLI U METOJ(bI OOIIEHHIKCHEPHBIX AUCLHILINH
NOHUMATH OCHOBHEIE IPUHINILT Pa3paboTKH U NPOU3BOACTRA
JIEMEHTOB 1 YCTPONCTB JTa3epHOMN TEXHUKY, JIa3epHhIX
TEXHOJIOTUYECKIX YCTAHOBOK, d TAKXKe OTTIICCKMX MATEPHAJIOB U
JIEMEHTOB;

OCHOBHYIO HOMEHKITATYpY JIa3ePHON TeXHUKH, OCOOEHHOCTH €¢
KOHCTPYKIINH, TEXHOJNOFMY IPOH3BOICTBA, & TAKIKE YCJIOBHA 1
METOJIB] UX IKCTLTYATALHH;

Ymems:

NPUMEHATH €CTECTBEHHOHAYUHBIE W HHXXCHEPHEIE 3HAHUA 11
TPOCKTHPOBANYSA, KOHCTPYHPOBAHHA U TIPOU3BOACTBA JIA3EPHON
TEXHHKH;,

Baaoemes:

METONaMU PACUCTOB U MPOCKTUPOBAHUSA TEXHOJIOTUN U UCCIIENOBAH N
Ha OCHOBE €CTCCTBCHHOHAYYHBIX H WHIKEHEPHLIX 3HAHNI;

MCTOAaMH 1 KOMIIBIOTCPHBIMH CUCTEMAMMU, HCIMOJIB3YEMbBIMH TIPHU
MOJICIIMPOBAHNHN M POCKTUPOBAHUH JTA3EPHEIX YCTAHOBOK,
KOMTIUICKCOB, CUCTEM H JIa3ePHBIX TEXHOJIOTUH.




ITK-1; Crniocoben
AHATIM3UPOBATH 321Uk
MTPOEKTUPOBAHMIO THII

Imo
BBIX

CHCTEM, IPUOOPOB, Y3708

W aeTtalieit naszepHoi
TEXHUKH, JIA3ePHbIX
ONTHKO-3JIEKTPOHHBIX
npuOOPOB U CHCTEM,

YacTtrunoe
OCBOCHHE

3uame:

TIPUHIIKIILI FeHePAN W3IIyUeHUS Jla3epamH;
DIIEMEHTHYIO 6a3y Na3epHOM TeXHUKHY;

OCHOBHbIE TUITBI U XAPAKTEPUCTHKH OIITUYECKUX CUCTEM JIA3EPHBIX
OMNTHKO-3JIEKTPOHHBIX IIPUOOPOB U 060pyA0BaHMS;

TIPUHIIAIB KOHCTPYMPOBAHMA JIA3CPHBIX ONTHKO-3IEKTPOHHBIX
puOOPOB, UX Y3JIOB U DJIEMEHTOB;

OMacHbIE U BPEAHbIE SKCINTYaTalHOHHBIE (haKTOpPhI, UX Mpe/IebHO-
JOIyCTUMBIC YPOBHH BO3JACHCTBHA Ha UeI0BEKa, TEXHUKY U

OKPY a0y CPely MPH JKCIUTyaTalliK JIA3ePHBIX CUCTEM U
TEXHOJIOI Y,

METO/IbI palOTHl ¢ HAYYHO-TEXHUYECKOMH IUTepaTypoil u
uHbpopMaLueit

Ymemns:

ONPEIENATh TAPAMETPhI M XapaKTePUCTUKY SNEMEHTOB JIA3EPHBIX
CHCTEM U TEXHOJIOTUH I 3aJaHHBIX YCJIOBUH M pexxuMoB
IKCIUTyaTallun;

aHaM31pPOBaTh B3AUMOAEHCTBUE TA3ePHOT0 U3NYUIEHMS C
MaTepHalaMH U CPEIaMH;

NPUMEHATE MHQOPMALHOHHEIE PECYPChI U TEXHOJIOTUH;
MPEJICTAB/IATE HHQOPMALMIO B CUCTEMATU3NPOBAHHOM BUJIE;
paboTaTh ¢ HayTHO-TEXHIHECKOH TuTepaTypolt U nH(popManueii;

Braoems:

HaBBIKAMH paboThl CO CPEACTBAMH KOMIILIOTEPHOIO
TIPOCKTUPOBAHUS, HCIONE3YIOMIUMHCA IPH KOHCTPYHUPOBAHUH Y3II0B
1 OJIOKOB JIa3¢PHBIX KOMIUIEKCOR;

HABBIKAMH ITPOCKTHPOBAHUS THIIOBBIX CUCTEM, IPUGOPORB, Y3I0B 1
IeTanel Ja3epHol TEXHUKY, Ta3ePHBIX OITHKO-3JIEKTPOHHEIX
OpUOOPOB U CUCTEM;

IIK-2; Cnocoben

y4acTBOBaTh B paspada’

TEXHWYECKNX TpeOoBal
M 3aJJaHUH Ha

IIPOCKTUPOBAHUEC TI/IHOI?

BbIX

CHUCTEM, TTPUOOPOB, Y3JI0B

U IeTaliet nazepHoi
TEXHUKY, JTa3€PHBIX
OITHKO-3JICKTPOHHBIX
NIPUOGOPOB W CHCTEM.

Hacrnanoe
OCBOCHHE

3name:

OCHOBHb!€ 00JIACTH TPUMEHEHNA JTA3ePHON TEXHUKY U JIA3EPHEIX
TEXHOJIOTHIA;

[IPUHIMTIBL TIOCTPOEHKUS U ¢OCTaB JIA3ePHBIX NPHOOPOB U CHCTEM;
NPUHIAIILI KOHCTPYHPOBAHHUS JIA3EPHBIX ONITHKO-JIEKTPOHHBIX
TIPAOOPOB, WX Y3JI0B U DJIEMEHTOR;

ONTHYECKUE MATEPHUANBl ¥ TEXHOJIOTHH,

OMacHBIC M BPEIHBIE SKCINTyaTaIlMOHHBIE (haKTOPEI, WX IIPEIEbHO-
AOUYCTUMBIE YPOBHHU BO3ICHCTBYS Ha HEJIOBEKd, TEXHUKY H
OKPYKAIOILYEO CPEAY IIPH IKCTUTYaTaLHH JIA3EPHBIX CUCTEM U
TEXHOJIOTHUI;

METO/bl palOThl C HAYUHO-TEXHUIECKOH JIUTepaTypoil 1
nHdopmanmeti

Ymems:

aHaTM3HPOBATL TEXHUUECKHE TPEOOBAHUS, TIPEIbSIBISEMBIE K
paspalaTeiBaeMbIM ONITHYCCKUM Y3JIaM ¥ HIIEMEHTAM JIa3epHbIX
pHUOOPOB U CHCTEM;

OTIpENENATh, POPMYIUPOBATE U 00OCHOBLIBATH TPEGOBAHUS K
pa3pabaTEIBAEMBIM y3J1aM H JJIEMEHTaM JIa3epHBIX TPUGOPOB 1
CHCTEM;

00OCHOBEIBATE MPEUTATAEMEIC TEXHWUECKHE PEICHHS NPY
MMPOCKTHPOBAHIK Y3IIOB W 3JIEMEHTOB JIa3epHBEIX MPUGOPOB N CUCTEM;
NPUMEHATh HH(OPMALMOHHBIC pecypChl H TEXHOJIOTHH.

Baaoems:

HABBIKAMU NIPOCKTUPOBAHUSA THIIOBBIX CHCTEM, IPUGOPOR, Y308 U
Jetafieit 1a3epPHON TEXHUKH, JIA3ePHBIX ONITHKO-3JeKTPOHHBIX
npubOPOB U CUCTEM.

ITK-3; Criocoben
PacCUUTBIBATE,
NPOEKTHPOBATH 1
KOHCTPYUPORAThH THITOR
CUCTEMBI, TPUBGOPEI, Y3
H JICTAIN JIJa3epHOH
TEXHUKH, Ja3ePHbBIX
OIITHUKO-3JIEKTPOHHBIX
IpuOOPOB M CUCTEM.

bIC

YactuaHoe
OCBOEHHE

Sname:

OCHOBHBIE TUITBI M XapaKTEPUCTUKH ONTHYECKUX CHCTEM JTa3ePHbIX
ONTHKO-3JIEKTPOHHBIX IPHOOPOB, 060PYAOBAHHS U TEXHOJIOTHIA;
TIPUHIKIIBI KOHCTPYWPOBAHMS JIA3EPHBIX OTITUKO-3JIEKTPOHHBIX
NpubOPOB, HX Y3JIOB U 3JIEMEHTOB;

SJIEMEHTHYIO (a3y, HCIONb3YeMYIO B U3ICIMAX JIA3ePHON TCXHUKHY;
METOBI pa0OTEl ¢ Hay4YHO-TEXHIHYECKOH JIUTepaTypoi u
uHopmanmei;




Ymemny:

Braoemo:

paBuia oQpopMICHUS YepTeKeH U KOHCTPYKTOPCKOL
JIOKYMCHTAITHH;

KOMIIBIOTEPHBIC TEXHOJIOTUM MOACITUPOBAHUS U KOHCTPYHPOBAHHA
JIA3ePHBIX OOTHKO-3JIEKTPOHHBIX PUOOPOE;

OMacHbIe ¥ BpeAHbIe SKCINTyaTalMOHHbe (HaKTOpPbl, UX TIPeaeabHO-
AOTYCTHMbIE YPOBHHU BO3AEHCTBHS Ha UENOBEKA, TEXHUKY U
OKPYKAIONIYIO CPEAY MPH SKCINTyaTallNHY JIa3ePHBIX CUCTEM U
TEXHOJIOTHI

BBIOMpaTL METO(BI) pacusTa Mpy pazpaboTKe Ja3epHLIX NpUGOPOB
CHCTEM;

PacCUUTHIBATE MaPAMETPBI ¥ XapAKTEPHUCTUKH ONTHYESCKOTO Y314
JIa3epHBIX IIPUOOPOB M CHCTEM;

PacCUUTHIRATE ¥ BEIOUPATE MOJIS IOMYCKOB Ha KOHCTPYKTHBHEIE
3JIEMEHTEI ONTHYCCKUX ACTAJIEH U y3JIb! KPETUICHUS,

pa3pabaTeIBaTh KOHCTPYKTOPCKYIO IOKYMEHTALUIO,
KOHCTPYHPOBATEL TUIIOBBIC ICTANY U Y3JIbl TA3EPHOM TEXHUKY,
NOAOUPATE 0 33/ITAHHBIM NAPAMETPAM W XapaKTePUCTUKAM
JJIEMEHTHYIO (a3y Jla3epHBIX PUOOPOB U CUCTEM;

NPUMEHTE MHPOPMALIMOHHBIC PECYPCHl M TEXHONIOTUL,
AHAJIU3UPOBATE, IPEICTABIATL K 0QOPMIATE PE3yNbTATHI TIPOEKTHO-
KOHCTPYKTOPCKOW JIEATENLHOCTH IIPH Pa3paboTke JasepHbIX
npuOOpPOB, CUCTEM U TEXHOJIOTHIA;

®  TPHUKIAIHBIMH [IPOIPaMMaMH PaCUETa JIa3€PHbIX OIITHKO-
3JIEKTPOHHBIX MPHGOPOB;

®  KOMILIOTEPHBIMHU TEXHOJOTUAMM PACUETA U KOHCTPYHPOBAHHUS
Ja3ePHBIX ONTHKO-3JICKTPOHHLIX IPUOOPOB,

1TK-4; Cniocoben
MPOBOIUThH HAYYHO-
HCCNE0BATENbCKUE U
OIBITHO-KOHCTPYKTOPG
paspaboTKH 10 OTAEHD
paszesam Tembl B 061a
JIA3EPHBIX ¥ KBAHTOBBI
TEXHOJIOTUH

YactrdHoe
OCBOEHUE
Kue
HBIM
CTH

3uame:

Ymems:

Baaoemp:

METOJIBI ¥ CPEACTBA MIAHNPOBAHUA ¥ OPFaHH3aALUH NCCHEMOBAHNN 1
pas3paborox;

METOIbl MPOBEACHUA SKCIIEPUMEHTOR U HaOMoicHU M, 0600LIenns 1
06paboTku uHbOPMAIUY;

METO/IbI OPraHu3auUn TPYJa U YIPaBJIeHHS IepPCOHATIOM;
TEOPETHYECKYE OCHOBBI JIA3EPHBIX U KBAHTOBBIX TEXHOJIOTHH,
METOMYECKHUE N OPTaHM3aLUMOHHBIC ACTIEKThl OCYIIECTBICHUS '
HayYHO-MCCIIE0BATE/ILCKON U ONBITHO-KOHCTPYKTOPCKOH
HEATENBHOCTH B PODECCUOHANLHOM JesTeNbHOCTH;
OCHOBBI KOHCTPYWPOBAHUS JIa3ePHBIX CUCTEM, d TAKKE XKe
TIPUMEHEHNE KBAHTOBBIX TEXHOJIOTHIA

HAXOJNTh aHATUTUYECKHE PEIIEHNS 3221 KBAHTOBO! TEOPHUH;
NPAKTHUCCKH NMPUMEHATL TEOPETUUECKHE 3HAHUS NIPH PellicHHuu
dr3HUeCKyX 33134,

NPOBOJUTh HAYUHO-HUCCIEN0BATENBCKHE U OMBITHO-KOHCTPYKTOPCKHE
pa3paboTku B cepe MasepHbIX 1 KBAHTOBLIX TEXHOJIOIHH.

METOAAMHU OpTaHU3alMH U TPOBEAEHU U3MEPEHUI U HCCIIe I0BaHN
B 00JIaCTH Ja3ePHBIX ¥ KBAHTOBLIX TEXHONOTHI, BKIIOYAs
TUIaHUPOBAHNE, pa3paboTKy, OPraHU3aluI0 U NPOBEAEHHE
HCCIICIOBAHUI;

HaBBIKY MMPUMCHEHHSI MATEMaTHUYECKOrO annapara Ui perieHusl
THIIOBBIX 3a1a4 KBAHTOBOHM MEXaHHUKH.

Tpynoemxoct

4. OBBEM U CTPYKTYPA JUCIHUIIJIUHDBI
b QUCLIUAIIINHEI cCocTaBigeT 11 3adeTHbIX enmani, 396 yacoB

n/n

Hanmenosanve tem n/un

H paanenoa/TeM AHCUUTITHHEBT

Cemectp

Buast yue6uoii paGotsr,

BXJTIOYaA CaMOCTOATEIIbHYIO OGT;CM y“le6H0ﬁ cDOprl
o
£ PAGAMY CnyAcHROR paboThl, TEKYILEr0 KOHTPOJIS
3 TPYAOEMKOCTS (B Hacax)
g ¢ MpUMEHEHNEeM YCIEBAEMOCTH,
Qo
E :é E HMHTEPAKTHRHBIX (opma 5
g § |g 8| &8 o METOA0B NPOMESKYTOUHOM
= El gl 58 & (B yacax / %) arrecTauuy
4 o
& g § g8 (no cemecmpanm)
a.
= S




Coaepma}me TCMBIL. HOHCpG‘-IHOCTB BHeKTpOMaFHI/ITHOﬁ BOJIHEI, SIBileHME noJapu3anmuym —

CCTCCTBCHHOC
HCKYCCTBCHHBIX H
IINIOCKHUEC UCTOYHU}T

CQOCTOSHHC

MONEPCYHBIX  BOJMH. CTENEHb MONAPHU3AIMYA  €CTECTBCHHBIX U
| v u

cTo4HUKOB. [IpaBoBuHTOBas Tpoiika BexTOpoB. CBeTOBON BekTop. ToucHBIE U
(K CBETa.

Paspen 2. Oueprust cBeToBLIX noseit. PoTomerpus. (4 yaca).

Tema 1 Due

Conepxanu
WHTEHCUBHOCTE ¢
3iikoHama.

Tema 2 Ocn

Coneprxanu
CBETOBBIE  MYYKE
OCBEIEHHOCTE. 3a

Prysi CBETOBOTO ot (2 vaca).
¢ rtembl. IlnoTHOCTE SHeprum cBeroBoro moinst. Bekrop Vmoma - IlodTwara.
Bera. CKandpHOe 1I0JIe CBETOBOM BOJIHBL YpaBHenue lempMmronera. [lomsTue

OBHBIC OHATHUS GoToMeTpuu (2 daca).

¢ TeMmbl. CpaBHHTENBHBIE XapaKTCPUCTUKH JIa3€PHOIO M COJHEYHOTO CBETA.
| W HUMIIYJIbChl: DHEPIUs, MOIIHOCTh, HHTEHCUBHOCTH. CBETHUMOCTH U
<OH 00paTHBIX KBaJ(paToB. CBETOBLIE BEINYHUHEL

Paszgen 3. Kinaccuaeckas Teoprs U3IyYCHUS aTOMOB ¥ MOJIEKYIL. (8 4acoB)

Tema 1 Bon
Conepxanu

HOBOE ypaBHEHHE [T CBETa B cpeze. (2 vaca)
¢ Tembl. [I1ockas MOHOXpoMaTHYECKast CBETOBAs BOJIHA B IMHEWHON OJHOPOHOMN

" HBOTpOHHOﬁ cpeace. KommexcHas JAUDJICKTPUYCCKasd IIPOHHMIIACMOCTD, JIMHEHHAS OITHYeCKAas

BOCIIPUHUMYHUBOCTD

U KOMILUIEKCHBIM [OKa3aTenb IIPECITOMIICHUS CPEOBI.

l VpasueHus ~ Makceeana.  BonHosoe 3 1-3 6 2 12 5/36%
| YpaBHEHNe. -
2 OHEprus cBeToOBBIX 1o, DOTOMETPHA. 3 4-5 4 | 4 2 13 3/21%
3 Krnaccugeckas TEOpUst HINYUCHHA | 4 6-9 3 | 8 4 2 6/30% Pelttunr-
4TOMOB Y MOJIEKYJI, __KOHTpOJbNe |
4 ['eomeTpuueckas |ontuka. MHBapHaHTsI. 3 10-13 | 8 | 8 4 2 6/30% PefiTunr-
[Tpuanun Gepma. KOHTPOJIbNe 2
5 Crnoxenue BomH. MuTepdhepenuns cpera. 3 1417 8 | 8 4 2 6/30% PetiTunr-
HHtepdepomerpot. KOHTpOJBbNe 3
6 K}zaHTOBim TEOpHUs  CBETa.  3aKOHBI 3 17-18 | 2 | 2 2 3 1/17%
ONHITElHA.
Beero3a 3 cemectp: 3 18 36 | 36 | 18 99 27/30% Sk3amen (27)
1 Beenenne B Qypbe-ontuky. Teopusa | 4 -3 |6 |6 - 11 4/33% |
(opMHpoBaHUA ONTHYECKOI'0
n3o0paskeHns. KorepeHTHOCTS.
2 Hudppakimys ceeta, W mubpakiuonHoe | 4 4-7 8 | 8 - 18 4/25%
¢opmupoBaHUe H30OPAKEHMS.
3 Honmspuzamms CBETa. Onteka | 4 8-11 8 | 8 - 18 4/25% R —
aHU30TPOTIHBIX cpen. Onnuncous KOHTPOMH N |
i 10Ka3aTelIs PEIOMIICHHUS.
4 Bpauwenue mrockocTH  mosspusaimd. | 4 12-14 | 6 | 6 - 16 3/25%
EcrecTBeHHas 151 HCKYCCTBEHHAA Pelitunr-
onTuveckas — aKTUBHOCTh. O ¢eKTrl KOHTpOJIBNe 2
: Dapanes u Keppa,
5 Paccesnne cBeta. Teopunm Pajges u | 4 15-18 | 8 | 8 - 18 4/25% Petituur-
Otinurrefina. Crniexrpockorus BKP, KOHTpOJbNe 3
Bceero3a _4 cemectp: 4 36 | 36 - 81 19/26% Ox3amen (27)
Hannune B aincunninue KII/KP 4 18 + + KP
HToro no AucuUmINNe 396 72172 18 | 180 46/28% Disamen (54) |
Cozlepma}me JEKITUOHHBIX 3aHATHH 110 AUCHHUIINHE
3 cemecmp.

Pazpxen 1. Ypasuenus Makcsesna. BonHoBoe ypasnenue. (6 9acog)

Tema 1 Beepienue. YpaBHeHus Makcseina. (2 uaca).

COI[Cp)KaHI/]C TEMBI. I/ICTOpI/ILIeCKI/Ie Bexu onTtuku. Oinrhdeckue SABJICHUS. ypaBHCHHH
Maxkceenna. MarerpansHas u quddepeHnuansaas GopMeL.

Tema 2 BoniHOBoe ypaBHeHue. (2 gaca).

COI[Cp)KaHI/l'E TCMBI. BBIBO,ZI BOJIHOBOTO YPAaBHCHHUS U3 CUCTEMEI ypaBHCHI/II;'I Maxkcsea.
Ckopocts  ceta, lloxasarens mpemomiienus cpenpl.  Ilposepka peureHus s IJIOCKOMU
MOHOXPOMAaTHYECK O BOJIHEL

Tema 3 OcHoBHBIE CBOHCTBA IMEKTPOMATHUTHOI BOJHEL (2 4aca).




Tema 2 Knaccnueckast anekTpoHHast Teopust aucrepeud. (2 yaca).

Conepxanne Tembl. Kiaccnueckast anekTponnas Teopus auctepcun JlopeHia: moxasareis
HPETOMIICHUS CPEJIbL, JIMCIEPCHS U TIOTIIOMICHHE CBETa B JTHHEHHOH n3oTponHoli cpene. Jluctepcns
¥ TIOTTIONICHHE CBETA B JINHEHHON H30TPOIHOM cpejie.

Tema 3 PE]C-l'llpOCTpaHeHI/Ie CBETOBOT'O HMIIYJIbCA B JUCHEPIUpYIONIeH cpene. (2 Jaca)

Conepxanue Tembl. ®asoBas U TPYNIOBas CKOPOCTh. JIHCIEPCHOHIOE COOTHOMEHHUE CPEIBL.
Hopmasnbhas u anomansnble nucnepenn. Cpefbl ¢ OTpULATENHHBIM TOKA3aTETeM HPEIOMICHHSL.
CHeKTpOCKOIIHSL.

Tema 4 DnemenTs! MeTammoonTrkn (2 yaca).

OTpaxkenue | cBeTa OT HNOBEPXHOCTH MerannoB, CTOSYHME 3IEKTPOMATHUTHBIE BOJHEL
Mertannugeckue ’.SJ!]}I(ELHEI.

Pasnxen 5. Cnoxenne Boin. Untepdepenmms ceeta. Marepdepomerpsr. (8 uacor)

Tema 1 Mntepdepenms ceera. KorepentHocrts. (2 gaca)

Conepxanue Tembl. Crnoxenue oy, CTosrane BOMHEL [I0BEpXHOCTHBIE BOHBI Ha I'PaHuUIe
npoBoAsIUX cpeny Murepdepennns ceeta. MaTephepeHIIMOHHBIC SBICHNS B ONITHKE, BPEMEHHAS 1
IIPOCTPAHCTBEHHAS KOTEPEHTHOCTE. CTEIeHb KOTePEHTHOCTH.

Tema 2 MaTepdepennns MOHOXpoMaTHIeCKUX BOJIH. (2 Jaca).

Conmepxxanne tembl. MuTepdepeHIms MOHOXPOMATHYECKHX BONH. METOMbI pealn3alun
MHTEpHEPEHITMORHON KapTUHBL, HHTep(epomerp Maiikenscona, cxema [Omra, cxema Jlnoitna,
Omnprsma Openens, Gunuaza buite.

Tema 3 Tunw: naTepdepenimu (2 yaca).

Conepxanne templ. Ilonockl paBHOro Haknona u paBHOM TommuHasl. Kombia HetoroHa.
Unrepdepomerp Matikenscona. MntepdepeHins B TORKMX MIEHKAX. IIpoCBeTISHHAS OIITHKA.

Tema 4 MuoronyueBas untepbepennus (2 yaca).

Conepxanue rtembl. MHoromyyepas wunrtepdepenius. HWuarepdepomerp Dabpu-llepo.
VHrepepennus |KBa3UMOHOXPOMATHYECKOTO —CBETA: BPEMEHHAS KOTEPEHTHOCTh M BpeMs
KOTePEHTHOCTH; (DYHKIWMsS KOTEPEHTHOCTH; TpPOCTPAHCTBEHHAs KOIGPCHTHOCTh M IUIOMIAMD
KorepeHTHOCTU. CTEMEHb KOrePeHTHOCTH.

Paznxen 6. KanToBast Teopust cBeta. 3akoHb DiiHmreiina. (2 uaca)

Tema 1 KBadToBas mpupo/ia 51eKTpOMAarHATHOTO U3ILyIeHHS,

Conepkanne Tembl. KpanToBad mHpupoma SIEKTPOMATHUTHOTO W3JIYYEHMS. [IpHHIHI
HEOIPEICIICHHOCTH B TEOPHU OMTHYCCKOro curuana u reopema Korenmpuukosa. Paspemaromas cua
ONTHYECKOW CUCTEMBI B  KJIaCCHYECKOM paccMoTpeHuu. KBaHTOBO-MEXaHMUECKas MOIEIh
Au(paKiuy MOHOXPOMATHYECKOTO H3TydeHHs Ha mein. CIOHTAHHOE M BBIHYKIEHHOE W3IyHCHIE.
VY CII0BHS JTa3epHOTO M3y UYECHHS.

Coaeprkanue JeKIMOHHBIX 3AHATHN 110 JUCHHUILIHHE
4 cemecmp.

Paznen 1. Beenenne B @ypoe-ontuky. Teopus GopMHpOBaHHSA ONTHYECKOTO H306PAIKEHU.
KorepenTHoCTb. (6|qac013)

Tema 1 BBef#eHI/Ie B Oypbe ontuky (2 yaca).

Conepxxanne Templ. Ilomsitust Ontuueckas cuctema (OC) um  OnTuueckuil  CHUTHAIL
Kommiekcnpiit curpan B ontuke. Ilocranoska samaun yrpasnenns. Ilepenatounas ¢ynkmus OC.
[Ipamas u obparnasg 3anaun ananuza OC.

Tema 2 @ypre ananusz (2 gaca).

Conepkanme Tembl. Dypbe mpeobpa3oBaHHe U €ro  CBOMCTBA. IIpumepsr  @ypbe
npeobpasoBaHus: BeckoHewHble TepHoxmueckue (yHkunu; OYHKIMH Ha KOHEYHOM BPEMEHHOM
unTepsane; KoMmnnekcHsle QyHknnm.

Tema 3 O600mennre GyHKIAN U UX cBoficTra. (2 yaca).

Coneprkanue Tembl. Onepanuu csepTka 1 koppeisinuu. [Ipeobpasosanve I'unbGepra. ABTO 1
BSaHMHOKOppeHHuiliOHHBIC Gyuxkuur (AK® u BK®). Cessp AK® u ¢dyuxinmu CrekrpanbHOMR
IUIOTHOCTY MOLIHOCTH CUTHANA.

Pazpnea 2. Jin ¢paxnus ceeta. udpaxnuontoe hopmuposanue u3o6paxenus. (8§ yacos)

Tema 1 Teopua qudpaxmun. (2 yaca)



Coaepmaﬂqe teMbl. Teopuss muppakmum Kupxroga. IlpuGmmxerne ®penens B reopnu
TP paKIvy, 3oubl @Dpenens. Bexropubie nuarpammsl. Judpakums Ppenens Ha OTHOMCPHBIX
CTPYKTYpax.

Tema 2 Jlnypaxnmonnas Teopust popMuposatus n3oopaxenus. (2 yaca)

Conepxxanvie Tembl. Jlubpaxmmsa or memd u orseperus. Judpaxius ®paynrodepa xax
IIPOCTPAHCTBERHOE 1peobpasosanue Oypbe. [Ipesen paspelieHus ONTHYECKUX IPHOGOPOB. Kamepa
O6cxypa.

Tema 3 I[H(E)paKLIHOHHLIe peeTky. (2 yaca)

Conepxanne TeMbl. J{udpakuvonHas pemeTka - XapaKTeprCTHKA. THribl TG PaKITAOHHBIX
pew€rok. Brsox gopmynsl audpaknmoHHOM KAPTHHEI OT IUIOCKOH permeTkd. OCHOBHBIE u
0OOYHEIC MaKCUMyMBbL.  JIHCIIEPCHOHHBIE  XapaKTEPHCTHKM  perueTok.  JluppakimuoHHas
CIIEKTPOCKOTIHSL.

Tema 4 luypakius peHTreHOBCKIMX Jydeit (2uaca).

Conmepxarie Tembl Jludpakmud pPeHTTEHOBCKMX Jydell Ha aToMax KPHCTAIUIHYECKOM
pernetku, @opmyiia Byneda-bperra. [luppakromerpst B kpucramaorpadum.

Paspen 3. Ilomapmsanus ceera. OnTuKa AHH30TPONHBIX cpef. DIUIMICOMZ IMOKA3aTess
npenoMiieHust (8 4acos)

Tema 1 Onuueckas aHU30TPOIHNSA H OCHOBHBIC 3 (HDEKTHI KPUCTAIIOONTHKH (2 aca).

Coneprkarne Tembl. IIpuurHa ONTHYECKOH aHU3OTPOIUU. AHU3OTPOIUS CTPYKTYDPHI CPEIBL
/Boitroe syuenpenomiienne. CTpyKTypa CBETOBOM BOJNHBI B aHHM30TPOIHOM KPHCTAIIIE. Tenszop
JMBICKTPUIECKON | BOCTIPUUMYUBOCTH. COOCTBEHHBIE COCTOSIHHS IOJISIPU3AIMM CBETOBOH BOJIHBI B
AHU30TPOITHOM KPUCTAILIE,

Tema 2 Kimaccnduxanus ann30TpornibIx KpucTaiuios (2 daca).

Conepxanue Tembl llogpu3anus OXHOOCHBIX KPHCTANIOB. 00-€ M €e-0 MOJSPH3AlHH.
Hexonnuneapuocts BekTopoB D u E. Pacyer CKOPOCTH HEOOLIKHOBEHHOW BOJHBI B OJIHOOCHOM
AHU30TPOIHOM KpHcTajie. Y papHeHne HopMaieh Openeris.

Tema 3 Dnpne u annuncon)| mokasaresst nperoMIeHus (2 Jaca).

Coztepixanne TeMbl. YpaBHEHHE SIUTMICOM/A OGLIKHOBEHHBIX M HEOOBIKHOBEHHBIX BOJH B
OMHOOCHOM M JIByOCHOM Kpucrtamnax. llocTpoenme ojummmca w  ommgmcowsa  mokasaTelis
IIPEIOMIICHHS,

Tema 4 Tlonspusanust CBETOBBIX BOJIH B OJHOOCHOM aHH30TPOITHOM KpucTayie (2 yaca).

Conepxxanne TeMbl. Ilomsipusaimst 06BIKHOBEHHOR M HEOOBIKHOBEHHOM CBETOBBIX BOJIH B
OIHOOCHOM aHM30TPOITHOM KpHCTajlie. B3aumuasd opueHTanusi 06bIKHOBEHHON ¥ HEOOLIKHOBCHHOM
BONH. BO3MOXHble COCTOSHHA MOJAPH3AIMM CBETOBOM BONHBI B OJIHOOCHOM KpPHCTAIIE.
YnpasieHue CoCTQIHIEM TOSPU3AINH,

Paznen 4. PAIIEHUC 1JIOCKOCTH TONpu3aluy. EcTecTBeHHas 0 MCKYCCTBEHHAS! OLTHYCCKas]
akTUBHOCTB. D dexTn Papanes u Keppa (6 gacos).

Tema 1 JIBojiHoOe NydenpenoMIeHye CBETa Ha I'PaHuIe ¢ aHU30TPOIIHOM cpejoit (2 waca).

Conepxanve Tembl. MeXaHU3MBl JBOMHOIO IIyUelPEIOMIICHHs CBETa HA TPAHHIE C
aHM30TPOIHOK cpenoi. [Tonywenwe u aHanM3 HONAPU3OBAHHOTO CBETA. ECTECTBEHHOE BpAIICHUC
IJIOCKOCTH ITOJIAPH3AllUY CBETa.

Tema 2 EctecTBeHHas onTrdeckas akTHBHOCTS (2 9aca).

Conmepxanne tembl. Hampapierue yda, 3ajaBacMmoe HampaBieHdHeM BekTopa llofeThHTa.
nTepdepennus nospu3oBaHHbIX Jiydell. YIpasieHue noaspusanueii ceera. KomrencaToper.

Tema 3 MckyccTBeHHas onITHYCCKas aKTHBHOCTH (2 yaca).

Conepxxanne TeMbl. HaBeneHHas aHU30TPONHUS: DIIEKTPOONTHYECKHE ¥ MATHUTOOITHUYCCKHE
shdextrl. Dhpextor Dapanes u Keppa. Ddpdext ITokkensca.

Pazyten 5. Paccesnune ceta. Teoprn Pones n Ditnmrredina. Cruexrpockorms BKP (8 wacos).

Tema 1 Paccesinue cBeta (2 yaca).

Conepxanue TeMbl SIBieHHe pacCesHHs CBeTa B MyTHBIX cpemax. Dddext Turmans.
Wnnukarpuca paccesHus. Paccessmme Pomes w Mu. Ynpyroe m  Heynpyroe paccesHwe.
CrexTpanpHbIe U M0ISIPU3aIIMOHHEIC CBOHCTBA pacCessHHOro cBera (2 yaca).

Tema 2 Teopuu paccesuue Panes u Mu (2 waca).




Conepxanne Tembl. Mogens Pones paccemBaiomei cpennl. @opmyna Pamest. Paccesrue
KOrCpeHTHOr0  CBETAa YaCTHIEH, pasMepbl KOTOPOH COLIOCTABMMBI C JUTMHOM BOIHBEI CBeTa.
YcTanoBKHY Ui HAOIOIEHUS paccestHus Mu.

Tema 3 CraTuctryeckas TEOpUst paccesHUS cBeTa B rasax (2 uaca).

Comepkanue TeMbl. OCHOBHBIE MOHSATHS W IPEANONOXKEHHUS. HTCHCHBHOCTH CBeTa,
paccenBaemas 00BeMoM rasa. MHaMKkaTpuca paccesHus Il Cliydyas, KOTaa Bo3OYXKIAIOMIMH CBET
MOHoxpOMaTqucﬁnﬁ  mospusoBad. MuIMKaTpuca paccessHus A cirydas, KOraa Bo30yKaatonuii
CBCT MOHOXPOMATHYECKUN U HEMOJISIPH30BaHH.,

Tema 4 Crnekrpockorus BKP (2 gaca).

Conepxxanne Templ. KombumanuonHoe paccesinue cpera. Crmexrpockonus KP. Paccesrue
CBeTa B HEJMHEHHOW cpeje. Bhimyxkuennoe KOMOMHALMOHHOE paccesHue cBera. CIIEKTPOCKOMs
BKP.

O,oaepmanne NMPAKTHYC€CKUX 3aHSTHH MO JAUCITHIIJINHE
3 cemecmp.

Pasaen 1. Vpasuenus Makcsemna. Bonnosoe ypaBHeHHUE. (6 yacos/2 waca)

Tema 1 Beesienne. Vpasuerns Makcsesa, (2 uaca).

Coneprkanne MpakTUUeCKyX 3aHsTHiL. Pellenue 3aqau na nepexos ypasHeHni Makcseiuia ot
HHTCIPANBHOR (bO]{MLI K JuddepeHInaibHOMU.

Tema 2 Bonnosoe ypasnenue. (2 gaca/2 uaca).

Cozmepikanyie NpakTHYECKMX 3aHATHN. PelneHne 3ama4 Ha BBIBOJ BOIHOBOTO YpaBHEHHS,
BBIYUCIICHHE ITOKa3aTelis IIPEIoOMIIEHNs] U BOJTHOBOIO BEKTOPA.

Cooepoicane nabopamopmvix sansmuy. Tlpumenenne makera MatiaG AIs BLIIONHEHHS
KOMIIBIOTEPHOTO llPﬂKTHK}’Ma 10 onTHKeE 1

Tema 3 Bontiosoe ypaBnenwue. (2 yaca).

Coziepkanng IpaKTHUECKHX 3aHATHH. JloKa3areibcTBO IHONEPEYHOCTH CBETOBBIX BOJIH.
Pemenne 3ayau a7st TOYEHBIX U IIOCKUX HCTOYHHKOB CBETA.

Paszjien 2, Dueprus ceeroBsIx noneit. oroMerpus. (4 waca/2 yaca).

Tema 1 Oneprus cseroBoro mous (2 yaca/2 gaca).

ConeprkaHug IIPaKTHYECKUX 3aHATHH. Pelenue 3aja4 Ha BHMUCICHHE INOTHOCTH DSHEPIHH
CBETOBOTO IIOJIsl, HHTEHCHBHOCTHU U SHKOHAJIA CBETOBOM BOJIHEL

Cooepoicanile nabopamopuvix 3ansmui. IlpumeHenne maxera MamiaG [UIs BBITONHEHHS
KOMIIBIOTEPHOTO IPAaKTHUKyMa 110 ONTHKE 2

Tema 2 OcuoBHbIE MOHATHS hoTOMEeTpUH (2 Haca).

Conepixanye npaKTHIECKUX 3aHATHI. PelneHne 3a1a4 na BBIYMCICHHC YHEPIUH, MOMIHOCTH,
HHTEHCUBHOCTH U PUMEHEHHH 3aKOHOB CBETHMOCTH 1 OCBEIIEHHOCTH.

Pasgen 3. Knaccuyeckast TeOpHs H3MYUCHHS aTOMOB W MOJIEKYII. (8 9aco/4 daca)

Tema 1 Boxnnosoe ypasaenye i cBeta B cpexe (2 daca/2 daca).

ConmepxkaHue NPakTUYECKUX 3aHSTHHA. Pelienwe 3a7ad Ha BBIYHCICHHE KOMILIEKCHON
JUINEKTPUUCCKON [IPOHUIIAEMOCTH U IMHEHHON ONTHYECKOH BOCIIPHUMUHABOCTH.

Codepoicanie nabopamopneix 3anamui. Vzydenne rpadguueckux omepanuii B cpejie Marnab

Tema 2 Knagenueckast aJIeKTpOHHAS TEOPHS UCIIEPCHHA. (2 Yaca).

Cozmepxanue INPaKTUYECKUX 3aHATHH. PerueHwe 3a1a4 HAa BEYHCICHHE KOMILICKCHOMN
onTHveckas BOCH]JIII/IM‘{I/IBOCTB U KOMITJIEKCHOT'O II0Ka3aTelisl IPETOMICHUS CPELEI.

Tema 3 PacripocTpaneHye CBETOBOIO HMITYJIbCA B IHCIIEprHpyomieit cpene. (2 gaca/2 uaca).

Coneprxanme NpakTHYECKUX 3amsituil. Beimondenne sajannii B pamkax peitunra 1.

Codeparcanuie nabopamopuwix 3anamuti. MatemaTndeckue onepamun B cpesie Matia6.

Tema 4 DnemenTH MeTAIUIOONTHKH (2 9aca).

Conepxanue NpakTHYECKHX 3aHsThi. Pemenne 3anay wa saxon pyne-Jlopenna

Pazjten 4. I'ecomerpudeckas ontuxa. MuBapuanTer. [puamun ®epma.(8 yacos/4 yaca)

Tema 1 Hp[«lq:SJII/DKCHHG KOPOTKHX JUIMH BOJIH. Y paBHEeHHE ditkoHana (2 gaca/2 daca).

Cozeprxanng NpakTHYeCKUX 3aHATHH. Mertomel npuMmeHenys npuununa depma.

Codeporcanue nabopamopneix sanamui. CUMBOJIBEHEIE BEIYHCICHUS B MaTiial.

Tema 2 IIpenoMienne u oTpakeHue ceeta. (2 Jaca).

Coneprxanue NpakTHIECKUX 3aHATHH, Pelenue 3amay Ha 3aKOHBI TIPEIIOMIICHUS W OTPAYKEHHS
Ha IJIOCKOU U CQJGHH%CKOFI ITOBEPXHOCTSIX.



Tema 3 WieabHbie ONTHIECKHE CHCTEMBL (2 waca/2 ugaca).

Cozeprkanye DpaKTUYECKUX 3aHATHH. BoinonHenne 3ananuii k peRTHHry 2

Codeporcanye nabopamopnvix 3anamui. Marpuunste BerumciaeHus. OOCYKICHIE 3a1aHnuil K
KOMIIbIOTEPHOMY HIPAKTHKYMY.

Tema 4 Matpuynast Teopust ['ayccoBoit ontuku (2 gaca).

Coslepkanie NpPAaKTHYECKHMX 3aHATHI. PelleHHe 3ajay HA  BLITHCIIEHHE MaTpHIIHI
mpeobpasoBaHus if 0OpaTHOI MaTpuIia MpeobpasoBaHKsL.

Pasnen S. Cnoxenue o, MHTEpepeHius ceeta. MurepdepomeTpsl. (8 acos/4 vac)

Tema 1 Untepdepennus ceera. Korepentnocts. (2 waca/2 daca)

Cogepmamie NpakTHUeCKUX 3aHATHi. CocrapiieHHe MaTpPHIBI IPETOMIIEHHS, IEpeHoca,
OJHOH IPETOMIIAIOIIEH TOBEPXHOCTH.

Codepocanye nabopamopnix sanamuti. CocTaBleHAe MATPHUIBI HPEIOMICHHS, NepeHoca,
OJTHOM npenowmu})men IOBEPXHOCTH. BBIYHCIIeHIE MAaTPUIIB TPeoOpazoBaHusl.

Tema 2 Mutepdepennns MoHOXpoMaTHIecKuxX BOJIH. (2 4aca).

Cozeprxanue IpaKTHISCKHX 3aHsTHi. Perenue 3ajaq na Beramcienne uaTephepeHIImOHHON
KapTUHBI MOHoprMaTquCKHx BOJTH OT Pa3IMYHbIX CXEM PeaIu3aliii HHTeP(EpPeHIUH.,

Tema 3 Tumner uarepgepenunu (2 gaca/2 uaca).

Coneprkanue HpakTUYECKUX 3aHATHH. Pemenne 3a1ad Ha Bbraucienne uHTEpHEPECHITOHHOM
KapTUHEI JUIsl Pa3sHBIX THIOB KHTEPPEPEHIIMH: TTOJIOCE! PABHOT'O HAKIOHA M PABHOM TONITIHHEL

Codepoicanue  nabopamopuvix  3auamuii.  Beimonmenwe — aGopaTOpHOM — paGOTHI
I'eomerpuueckas omruka.

Tema 4 Muoronyvesas unrepdepennus (2 uaca).

Cogleprxanye NpakTHUECKHX 3aHATHI. Brimonnenue 3ananmit pedTunra 3

Pazpen 6. KanToBas Teopus cBeta. 3akoubl DiHITelHa. (2 Uaca/2 yaca)

Tema 1 Keanrosas IIPUPOJIA STICKTPOMArHUTHOrO U3JIydeHus (2 yaca/2 Jaca).

Coneprkanne NpakTHYeCKKMX 3aHATHE. PereHue 3a/1au Ha MHOTOJTyYeBYIO HHTEPBEPEHLHIO.

Coaepmaﬂne NPAKTHYECKUX 3AHATHH N0 JUCIHILINHE
4 cemectp

Paznen 1. Beenenne B Dypoe-ontuxy. Teopust OPMUPOBAHHUS ONTHYECKOTO U300 paKeHUS.
KorepentHocTs. (

Tema 1 BBurLeHHe B Oyphbe OUTHKY

BII® B Marjia6. Anroput™ peanusaruu mpeobpazosanus Oypee.

Tema 2 @ypre ananms

AHAJIMTAYECKOE PEIEHHe 3a/1a4 Ha IIpeobpaszosanye Dypre.

Tema 3 O6opeHHbIe QYHKIIMH U KX CBONCTBA.

BhIunCIeHHE AK®, BK® 1 ciextpa MOIIHOCTH OUTHYECKOTO CATHAA.

Paznen 2. .mbpaKuI/Iﬂ ceeta. Judpaknuonnoe popMupoBanre H300paXkeHus.

Tema 1 Tu)pml T paKkium.

Peluenmue 3aj1a4 — BBIUHCICHHUE IApaMeTPOB 300 DpeHes.

Tema 2 udipaknmonnas teopus GpopMupoBanus H300paKeHuUs!

Pemenue m}laq JUPPAKIIH OT IICIU ¥ OTBEPCTHSI.

Tema 3 JlnpakimoHHBIE pEIIETKH

Perenne 3aj1au nudpakiun Ha 1ubpakiinoOHHON peImeTKHy.

Tema 4 I[I/I(j]parcuml PEHTICHOBCKUX JIy4ei

Pentenne 3a1a4 Ba 3akon Bynbba-bperra. [ludpakromMeTpsL.

Pasgen 3. Tlonspusarms cpeta. ONTHKA AHH30TPOIHBIX cpell. DIUIHIICOM TOKa3aTes
IPETOMIICHHS

Tema 1 Onriyeckast aHU30TPOIIHSI i OCHOBHBIE () (EKTHI KPHCTATIIOOITHKH

Pemrenwe 3aj1a4 Ha IBOWHOE JIydenpeIOMIICHIE,

Tema 2 Kiaceuduxarus aHU30TPOIHBIX KPUCTALIOR

BLIHOJIHCHI/I:C 3ajaHui Pelitunra 1.

Tema 3 Smmnc U 3JUIMIICON ITOKA3ATENs IPEIIOMIICHHS

COCTaBIICHHE TEH30pA NUANIECKTPUYECKOM BOCIIPHEMYHBOCTH. BEMuciIeHNEe COOCTBEHHBIX
COCTOSIHUH 11OJISIPU3aIlMK CBETOBOM BOJIHEI B AHU30TPOIIHOM KPHCTaJLIE.



Tewma 4 Tlosnspusanmst CBETOBBIX BOJIH B OJHOOCHOM aHU30TPOITHOM KPUCTAILIC

CocraBienie ypaBHEHHS OIUTMICOMJIA OOBIKHOBEHHBIX M HEOOBIKHOBEHHBIX BOTH B
OZIHOOCHOM M JIByoCHOM KpHcTaurax. llocTpoemwe osidmca ¥ JJIMICOHAA  TIOKA3ATENs
IIPETOMIIEHHSL.

Paznen 4. E?pameHHe TUTOCKOCTH IOJIIpU3ai. ECTECTBEHHAS M HCKYCCTBEHHAS OIITHYECKAS]
aktuBHOCTE. D dexThr Dapayies u Keppa

Tema 1 JIBojfnoe nydenpenoMieHre CBeTa Ha IPAHHILE C AHU3O0TPOIIHOH cpenoit

Pemenune 351'31at1 Ha J[BOHHOE JIyuelIpelOMICHIE CBETa B ONTHYECKH aKTUBHBIX CPEax.

Tema 2 EctecTBeHHAS ONTHYCCKAS AKTUBHOCTD

Pemrenne 3a1au Ha Dddexter Dapanes, Keppa u Iloxkennca.

Tema 3 McekyccTBennas onrudeckast ak THBHOCTD

Brironnenye 3anannit Pelitunra 2.

Pasgeu 5. Paccesue crera. Teopun Pones u Ditanireiina. Crexrpockonus BKP

Tema 1 PaccesiHue cera.

Perenne 3a1a49 Ha yIpyroe U HEYIPyroe paccesHue B MyTHBIX CpesiaX.

Tema 2 Teopun paccesnue Panes u Mu

Pemenne 3a1a4 Ha 3aK0H paccesHust Poiest.

Tema 3 Craructaueckas Teoprs pacCestnus CBETa B razax

Brmonrenwe 3aganuit Peiitunra 3.

Tema 4 Cnexrpockonust BKP

[TonBenenue UTOrOB.

Copep:xkanue Ja0d0paTOPHBIX 3AHATHH 110 AUCHAIITHHE
3 cemecmp.

Paspen 1. Ypasrenus Maxcsenna. Bonnosoe ypaprenue. (6 4acos/2 yaca)

Tema 1 Beepienne. Ypasuenus Maxcsenma. (2 uaca).

Copepxanne mpakTUYecKnX 3ansruil. Penenne 3anaq na nepexos ypapHeHuit Makceemia ot
VHTErpatbHON (hopmbl k 1uddepeHnpannHOoiL.

Tema 2 Bonposoe ypasuenue. (2 daca/2 gaca).

Cozeprxanne MPaKTHYECKMX 3aHSTHH. PelcHue 3a1a4 HA BBIBOJ BOIHOBOTO YPaBHEHUA,
BBIYHCIICHUE [I0KA3ATENs IPETIOMIIEHHS. U BOTHOBOTO BEKTOPA.

Cooepoicanue nabopamopuvix sansmuii. Tlpumencnue makera MamiaG Uit BBINOJHEHHS
KOMITHIOTEPHOrO NpaKTUKyMa 110 ONTHKe |

Tema 3 Bonposoe ypasnenme. (2 uaca).

Conepxanue IIPaKTUUECKUX 3aHATHA. JIOKA3aTeNhCTBO MONEPEYHOCTH CBETOBBIX BOJIH.
Pemenue 3amad 1715t TOYCHBIX ¥ INIOCKMX MCTOYHUKOB CBETA.

Pazjen 2. .'jﬁlriepms{ CBCTOBEIX IT0JIeH. DoToMeTpus. (4 gaca/2 vaca).

Tema 1 Dueprus cseroBoro nous (2 yaca/2 gaca).

Cofepixanue IPaKTHUECKUX 3aHATHH. PelueHre 3amau Ha BBIYECICHUE MIOTHOCTH SHEPTHU
CBETOBOI'O I0JISL, HHTEHCHBHOCTH U BUKOHAJA CBETOBOK BOJIHEL

Cooeporcanye nabopamopmvix sansmuii. [lpuvenenne naxera Matina® [ BBIIONHEHHS
KOMIIBFOTEPHOTO NIPAKTUKYMA II0 OITHKE 2

Tema 2 OCHOBliBIe nousrtus poromerpuu (2 yaca).

CO,[[Gp)KaHI/IB MPaKTAYECKUX 3aHATHH. Pentenne 3ajay Ha BhIYHCIEHWE DHEPIUU, MOIIHOCTH,
MHTCHCUBHOCTH H [TPIMCHCHHUH 3aKOHOB CBETUMOCTH M OCBEIIEHHOCTH.

Paspmen 3. Kinaccudeckast TeOpHs H3IYUCHHUS aTOMOB M MOJIEKYI. (8 9acos/4 yaca)

Tema 1 Bonnosoe ypapHeHue mist cBeTa B cpene (2 yaca/2 gaca).

ConmepxaHue IIPaKTHYCCKHMX 3aHATHU. Pellenue 3a7a4 Ha BREMHCIEHHE KOMIUIEKCHOM
JDJIEKTPUYECKON TPOHUITAEMOCTH U JIMHEHHON OUTHYECKOH BOCIIPHUMYHABOCTH.

Cooepaicanie nabopamopnwix 3anamuti. VIzydenue rpaduuecKux ONepamnuii B cpeie MaTJIa6

Tema 2 Knagcraeckast 5JIeKTPOHHAST TCOPHS JMCIEPCHH. (2 Yaca).

Conepkanme NPAKTUYECKHX 3aHATUH. PemmeHme 3amad Ha BBIYHCICHHE KOMILIEKCHOI
ONTHUYCCKAs BOCIPUUMYMBOCT W KOMIUIEKCHOI'O ITOKA3aTelisl MPEIOMIICHHS CPEJIBL.

Tema 3 PacripocTpanenue cBeTOBOro UMITyNIbCa B IUCLEPIUPYIONel cpene. (2 yaca/2 4aca).

Cogneprxanue NPakTUIEeCKUX 3aHATHH. BEmonHeHue 3amanuil B paMkax peirunra 1.



Cooeporcant
Tema 4 Due
Conepxan

Pazmen 4. 1]
Tema 1 I1pu
Conepxanu

(e nabopamopnulx 3auamuil. MaremaTHuecKre Orepalny B cpeje Matiab.
M
¢ MpaKTUYECKUX 3aHaThi. Pemenue 3a1a4 Ha 3axon Jpyne-Jlopenna

eomerpuyeckas onruxa. Musapuantel. [Ipraimn @epma.(8 gacos/4 uaca)

€HTBI METAJUIOONTHKH (2 yaca).

OJIMDKEHME KOPOTKMX JJIMH BOJH. Y paBHeHUe diikoHana (2 4aca/2 Jaca).

€ MPaKTHYECKUX 3aHaTiit. MeTospl ipuMenenus npuunumna Oepma.

Cooepaicaniie nabopamopneix 3ansmuti. CAMBONBHEIC BBIUUCICHUS B MaTiaf.
Tema 2 TIpenomieHne B OTpaXKeHHe CBeTa. (2 gaca).

Conepxan
Ha IJIOCKOM U cde

€ MPAKTHICCKUX 3aHaTHil. Pemmenne 3a/1a4 Ha 3dKOHLI TIPEJIOMIICHUA H OTPAXKCHUA

DUYECKON TOBEPXHOCTSIX.

Tema 3 Wneanbnble ontrdeckue cucremsl. (2 yaca/2 yaca).

Cozieprkanye NpakTHYECKNX 3aHATHHN. BhIonHenye 3ananuit K pedTunry 2

Cooeporcanye nabopamopnuix sanamuti. Marpuunbie Berurcinenns. O6CyKIeHHE 3amannii K
KOMIBIOTEPHOMY I{IpaKTI/IKyMya

Tema 4 Matpuunas teopus ['ayccoBoit omruku (2 gaca).

Cozepxanue TpakTUYeCKMX 3aHATHA. PelueHne 3ajad Ha  BBEIMECIEHHE MATpPHIIBI
peoOpasoBaHus ¥ 0OpaTHOM MaTpHIa IIPeobpa3oBaHMUs.

Pasznen 5. Cnoxxenue BonH. MHTepdhepenims caera. Hntepdepomerprl. (8 yacos/4 uac)

Tema 1 I/IHT;cp{pepeuuH;{ ceera. KorepeHTHOCTB. (2 yaca/2 yaca)
Comeprkanue npaxTudeckux 3aHaTHil. CocTapiieHne MAaTpHIBI IIPEIOMICHHS, IIEpeHoca,

OJHOU TPETOMIISIE
Codeporcany
OJHOW MPEITOMIISIK

IIEH ITOBEPXHOCTH.
¢ aabopamopnvix sanamuii. COCTAaBICHHE MaTPHIBI NPENOMIICHHS, MEPEeHoca,

IIEH MOBEPXHOCTHU. BrrauciieHne MaTpHIls IpeoOpazoBaHus,

Tema 2 Nutepdepennus MOHOXPOMATHYECKUK BOIH, (2 4aca).
|

Conepxanu
KapTHHBI MOHOXPO
Tema 3 Tun
Conepxann
KapTUHBL AJIS1 pa3H
Cooeporcan,

€ IIPaKTH4YCCKUX 3aHsITUH. Pelrenue 3aJlavd Ha BBIYHCICHUC HHTCp(bCpGHHHOHHOfI

MaTHYCCKHUX BOJIH OT Pa3INYHBIX CXEM pcalu3aiuu I/IHTCp(bepeHHI/II/I.

bl narepdepenmn (2 yaca/2 yaca).
€ IPaKTU4eCKUX 3aHATHH. Pemenyie 3a1au Ha BeIYUCTEHNE HHTEPPEPEHITHOHHOM

BIX TUIIOB UHTEP(EPEHIMHU: TOIIOCEH! PABHOTO HAKIIOHA U PABHOM TONIIHHEL.
e nabopamopnvlx  3anamuil.  Bemonmenwe — naGoparopHoit  paboOTEI

["'eomeTpuyeckas QUTHKA.
Tema 4 Muoroisyyesas uaTepdeperis (2 yaca).

Coneprkaau
Pazpgen 6. K

€ IPAaKTHYECKUX 3aHATUH. BeIonHenue 3ananuii peiirunra 3
BAHTOBAs TCOPHA CBeTA. 3aKOHBI DiHmTeiiHa. (2 yaca/2 yaca)

Tema 1 KsantoBas npuposa 3IeKTpOMarHUTHOTO U3iydenus (2 daca/2 daca).

Conepxanu

C IIPAKTHYCCKHUX 3aHsaTHH. Pemenue 3a/1a4 Ha MHOT'OJIYHYEBYIO I/IHTep(l)epCHHI/IIO.

Cooepoicanye nabopamoprolx 3auamuil. 3aumuTa padoT KOMIIBIOTEPHOTO IPAKTUKYMA.
PRICARY

B mnpenox
o0pa3oBaTeIbHLIE

HHTCPAKTHUBHBIX ME

5. OBPA30OBATEJIbHBIE TEXHOJIOT' U

ABAHUM  JUCIUIUIMHEL  «OCHOBBI OHTHKH» WCHONB3YIOTCS — pasHOOOpasHble
TCXHOJIOTHH KaK TPAJMIMOHHBIE, TaK W C TPUMCHCHHEM aKTUBHBLIX M
"TOI0B 00yUeHUsI.

AKTUBHBIE i HHTEPAKTUBHLIE METOIBI OOYUCHHSI:

— ['pynnoas quckyccns (Bce NPakTHYECKUE 3AHATHS);

— AHajM3 CUTyaluii (BCE IPAKTUYECKUE 3aHATH, Ta00OPATOPHBIC 3aHATHS 1O pasaenam
1,2,4)

— IlpuMenenne MMUTAIMOHHBIX MOJeNel (UpakTHUeCKWe 3aHATHs 1O pasfenam 3, 4;
nabopaTopHBbIe 3aHATHS 110 pasfeiam 3, 4);

— Pa30op KOHKpeTHBIX cHMTyanui (JEeKIIMOHHBIE 3aHgTUs 10 paszjienam 1, 4; Bce
NpPAKTHYECKUE 3aHSITHS);

— VYpopueBas muddepennmanus (Bce  1a0OPATOPHBIC  3&HSITHS, KOHTPOJBHEIC

Mepd

DIIPUATHS).




6. OHEquIHI)IE CPEJACTBA JUISA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTU,
MMPOMEKYTOYHO! ATTECTAIIMH IO HTOTAM OCBOEHMS JUCIAILINHEI
41 Y‘IEEH;O-MET O/IMYECKOE OBECHHEYEHUE CAMOCTOSITEJIbHOM PABOThI
CTYI[E]-]T()B.
a) Bonpocuwi k peiimunz-konmponio
3 cemecmp,
Penamunz-konmpoine 1
1. 3anmmvte ypaBHEHHE JUIS IIOCKOH MOHOXPOMATHYECKOM BOITHBI, PACIPOCTPAHSIOMEHCS B
HalpaBJIeHAHN OpTa| 71 .
2.3anummure | ypaBHeHne st IJIOCKOH JIMHEHHO — MOJISIPU30BAHHOW MOHOXPOMATHUECKOM
BOJIHBI, PACIPOCTPAHSIOINICHCS B HAIPABICHUA OCH z (OJHOMEPHBIH CITydait).
3. 3anumuT¢ ypaBHEHHC s IUIOCKOW MOHOXPOMATHYECKON BOJIHBI, MONSPU3OBAHHON IO
KpYyTry W pacIpoCTPaHsIOmeNcs B HAPABICHHUH OCH z (OJHOMEPHBIH ci1yJaif).
4. Kako#i pnapamerp 5IE€KTPOMAarHUTHOTO IIONS JOCTYICH [UIS  9KCTIEPUMEHTATILHOIO
OIPEIENICHHS B ClIYYac ONTHIECKOTO Juana3oHa JUTHH BOJIH?
5. KaxoBo ycrmoBne KBasUMOHOXPOMATHYHOCTH B YACTOTHOM OOIACTH M KaK €ro MOKHO
TPAaKTOBATh BO Bpen:;:eHHoﬁ obnacTtu?

6. M300pasHTe HpPOCTPaHCTBEHHOE pACIIPEE/EHHEe BEKTOPOB E w H B nuHeitHo —
HOJIAPU30BAHHOM BOJIHE, PacIpOCTPaHSIFOIIEHCS BAONL OCH Z .

7. ChopMynpupyiTe NPUHUMI CYNEPHO3HIME JIs 3JIeKTPOMATHHTHBIX BOJNH OITHUECKOIO
JarnasoHa.

8. DieKTpOMArHMTHAS BOJIHA B BaKyyMe sIBIsieTCs onepednoli. Kax Brl 9To mornMacTe?

9. Hro Takoe KpuBas BUAHOCTH YEJIOBEYECKOTO riasa?

10. Tlpn BEIONHENMU KaKWX YCIOBHH BOJHOBOM (POHT Ja3epHOIO TayccoBa IydKa MOSKET
CUMTATECH IVIOCKAM? OTBET TOSICHHUTE.

11. Tlpn BBINONHEHHH KaKUX YCIIOBHil BOJHOBON ()POHT Ja3€PHOTO rayccoBa ITyuKa MOXKET
cunTaThes cheprueckuM? OTBET MOSCHHTE.

Peiimunz-xotimpony 2

1. I/I3o$pasme Ha coepe Ilyankape TOUKy, COOTBETCTBYIOINYIO MOJAPH30BAHHOH IO

a
JAE€BOMY JJUIMIICY BOJIHE € OTHOLIEHUEM OPTOTOHATBHEIX aMILIATYL % =3 W caABUTOM (pa3 MexIy
2

HuMu 6 = /6. Tlpunate S, =1.

2. I/I30§§pa3me na cdepe Ilyankape TouKy, COOTBETCTBYIOIIYIO IONSPH30BAHHON 110
NPaBOMY DJUIHIICY | BOJIHE C OTHOLIEHHEM OPTOTOHAIBHBIX aMIUUTYH d,/a, =2 W caBurom ¢as
Mexy HumMu 6 =71/ 4 . Ipumsrs S, =1.

3. 1/130@1333}41‘6 Ha coepe Ilyankape TOYKY, COOTBETCTBYIONIYIO IJHHEHHO —
MOJIAPM30BAHHOM BOITHE €JMHUYHON MHTeHcHBHOCTH (S, =1), BEKTOp E KOTOPOW HAKJIOHEH IO/
yrioM 135° x ocu aberuce.

4. Brrapcnure mapamerpsl Crokca Ui IIOCKON BOJHBI, MOJSPH30BAHHON O TIPABOMY
kpyry. [Ipunsare S, =1.

5. qu#wnme napameTpbl CTOKCa JUId IJIOCKOH BOIHEI, HOJSPU30BAHHOM IO JIEBOMY
kpyry. Ilpunsre Sy =1.

6. CeerumocTbio K[m/ m*] Ha30BeM TIONMHEL CBETOBON HOTOK, IOCHUIAEMbIH €MHATEH
CBETAIIEHCS [IOBEPXHOCTH B OJIHY CTOPOHY, T.¢ B TeIeCHBIA yron =2z . Halitu BBIpaxkenue s
K, ecin uctounuk noguuHseTcs 3akoHy JlambepTa M uMeeT ApKocTh B, = B U He 3aBHCSILYIO OT
yria HabJIoIeHUS.

7. BLIHFICJ:HTG napamerphl CTOKca JUiss NUIOCKOH BOJHEI, JIMHEHHO - TONSPU30BAHHOMN
ITOJI yrioM 7 /3 K ropu3oHTaibHON ocH. [lpuasTs S, =1.

8. I/Izoﬁpae.nre Ha ctepe Ilyankape TOUKY, COOTBETCTBYIOIIYIO ITOJISPH30OBAHHOW IO
MPaBOMy OJUIMIICY |BOJHE € OTHOLIEHHWEM MaJloi u OoJbInoN ocelt h/a=1/2 u yriom Mexry
OOMBIIOH OCHIO BIIUIICA U OCBIO abcmuce, paBHLIM 77 /4 . IIpuHATS S, =1.



|
9. W3oOpasure na cdepe Ilyankape TOUKy, COOTBETCTBYIONIYIO NOJIAPU30BAHHON 110
| v v v
JIEBOMY OJUIMIICY BOJHE C OTHOINICHMEM Majiod W Oonbmioil ocet b/a=1/2 wu yrinom Mexiy
6ou1bIII0# OCBIO BIUIMICA B 0ckHO aberice, paBHbM 77 /3. [lpunarts S, =1.

10. Mzobpasure Ha chepe [lyankape Touky, COOTBETCTBYIOLIYIO MHOISIPH3OBAHHON IO
JIEBOMY 3JUIMIICY BOJIHE € OTHOIICHHEM Maylod U Oonbiioi ocet 1/3 u yriioM Mexay GobII0Ml 0ChIO
DJUTHIICA ¥ OCBI0 alcuucc, pasHbiM 77/ 6 . IlpuasTs S, =1.

11. B HFHTpe napa HaxOAUTCs TOYEYHBIM WCTOYHMK CBETa, UMEIOUIMH CHIIy CcBeTa |
kandena. HaiuTe 0CBEMIEHHOCT MOBEPXHOCTH (B [11K]), eciu pajyc mapa paset 0.5 M.

Peﬁmmfz-miumpoﬂb 3

1. M306pasute KIaccH4ecKyro aTOMHYIO MOjieb TOMCOHA U 3aluImuTe ypaBHEHHE KoneOaHuit
OITHYECKOTO HIIEKTPOHA.

2. C(bopMyn}:rpyfITe YCJIOBUS U3JIyUEHUS ABMDKYLIUMCS 3apsIOM.

3. Kax OBICTPO M3MEHSETCsSt B LPOCTPAHCTBE MEPEMEHHOE DIEKTPHUECKOE TIOJIE, M3IIydaeMoe
AUIONEM, IO CPABHEHHIO ¢ MOCTOSHHEIM IIOJIEM 3apsJI0B, €70 COCTABIISIFONTHX ?

4. Wsmygaer| 1M OUNONE B HANpPaBICHUH, NEPIEHIAMKYISPHOM HAIIPABIEHWIO KOIeOaHMI?
OtBer obGocHyiiTe.

5. WManygaer| M OUIONG B HAIpPaBjICHUM, KOJUIMHEAPHOM HAampapjicHHIo Kojiebamuii? OTeer
obocHyHTE.

6. llpy BBITOJIHGHHM KAKHX YCIOBUH CIIpaBENJIMBBI CIEAYIOMUE BHIPAKEHHS AN I10JICH,

H3JIyHaeMBIX QuiofieM E = %[ﬁ,[ﬁ,ﬁ(t—r/c)]] , H= —%[ﬁ,ﬁ(r—r/c)] 4
cr cr

7. Tokaxcure, uTo BekTopa 7 (OPT B HAlpaBieHWd HAOIONEHNS), K (JIEKTprUccKoe Mole) u

H (MarHuTHOE TOJIE) JUIS KJIACCHYECKOTO OCIMILIATOPA COCTABRIIAIOT MPAaBYIO TPOHKY.

8. SIBnseTcs | MM ATOMHBIM JHUITONb BBICOKOJOOPOTHOM/ HU3KOHOOpOTHOM cHereMoii? Otser
obocHyiTe.

9. YeMmy paBHO cpegHee MO0 JNEKTPUYECKOMY TNOJIO [UIT  aHCaMOJisi HEe3aBHCHMBIX
ocummiTopoB? KakoBa cpeiHsisl HHTEHCUBHOCTD JJISL TOTO e ancaMOIsi?

10. Kaxue Qpuznyeckie MeXaHu3Mbl IPUBOJIAT K YIIUPEHHIO CIIEKTPATBHEIX JIHHHIL?

4 cemecmp.

Peiimunz-xonmpons 1

1. 3anpImATe BBIPAXKEHUE IS €CTECTBEHHO - YITUPEHHOMN TMHUM.

2. HeM ompezesnsercs CriekTpaibHas MUPHHA Ha LHOJOBUHE BBICOTHI JUIS €CTECTBEHHO —
YUIUPEHHOH JINHUU?

3. CpasuuTe 10 NOPANKY BEJIMYMHBI €CTECTBEHHYIO M JOIUICPOBCKYIO HIMPHHBI JTMHUM
IUIS OJTHOTO | TOTO pKe aroma.

4. BO3MOXKHO JIM SKCHEPUMEHTAILHO HAOMIONATh €CTCCTBEHHO — YHIMPEHHBIH KOHTYp
JTAHUH? '

5. Kaxosa dr3ndeckas mpupoa CTOIKHOBHTCILHOTO YITHPECHHUS?

6. KaKfoﬁ BH/J{ IMEET KpUBas PE3OHAHCHOTO TTOTJIOIICHS?

7. C{[)épMyanyﬁTe OCHOBHOC OTJIMYHE OJHOPOJHOTO YIIUPEHUS OT HEOTHOPOJIHOTO.

8. [ToKaxuTe, YTO OpPTOrOHATHLHO — [IOJISIPU3OBAHHEBIE  CBETOBBIE BOJIHBI HE
UHTEPPEPUPYIOT.

9. Kakppr! yCc1oBHs OCYIMECTRIICHUS CTAIIMOHAPHON HHTEPHEPEHIIMOBHON KAPTHHEI?

10. B yurepbepomerpe MaiikenbcoHa B CHILy TEXHOJIOTHYCCKHMX ITOTPEHIHOCTEN He

YIQJIOCh HM3IOTOBHTL CBeToZenuTells ¢ R=7 =1/2. Peamsuo R =0.59. Kak u3MeHurcs Buj

UHTEP()EPEHIIMOHHOI KAPTUHKY 10 CPABHEHUIO C UACANBHBIM TEOPETUUCCKEM CITydaeM?

11. Yro| 03Hauaer pasa: «MHTEpdEepoMeTp HACTPOECH HA OECKOHEYHO MIMPOKYIO HOJIOCY
II0JIOCHI KOHEYHOM [IIHPHHBI?Y,

Peiimunz-xonmpons 2

1. Ha toukyro nnenky (»=1,33) namaer napautenbHbiii mydok 0enoro ceera. YToil

nafgenus @ =52°. [Ipu kakoif ToNIMHE MIEHKH 3epKalbHO OTPaXEHHEIM cBeT OymeT Hamboiiee
CHJIBHO OKpalieH B pxenThild nseT ( A = 0,60mxm )?



2. Haiit MuHuManbHy O TOMIUHY IUICHKH C IIOKa3aTejeM npejoMiuenus 7= 1,33, npu
KOTOPO¥ CBET ¢ JUIMHOW BOmHBI A =0,64MKkM HCIEITBIBAET MAKCHMANBHOE OTPAKEHME, a CBET C
AnuHOM BomHbl A, = 0,40mxm He oTpakaeTes CoBCceM. YTOUI IafeHus cBera paseH 30°.

3. JUtsi yMeHbIICHHS IOTEPh CBETA M3-3a OTPAXKEHHs OT HOBEPXHOCTH CTEKIAa CTEKIO

[TOKPHIBAIOT TOHKHM CJIOEM BCILCCTBA C [IOKA3aTesIeM IIpeNoMIeHus n' ~+/n, TAe 1N - NoKa3aTelhb
[IPENOMJICHUS CTekia. B oToM ciydae aMIIUTYy/ABI CBETOBBIX KoJieOaHMid, OTpaKeHHBIX OT 00EHX
LOBEPXHOCTEH TAKOTO CJI0sl, OyTyT OOMHAKOBBIME. [Py KaKoii TONIIMHEE 3TOTO CI0s OTPaXKATCIIbHAS
CIIOCOOHOCTH CTEKJIA B HAIIPABICHHN HOPMasIi OyIICT paBHA HYJIIO JUIsl CBETA C [UTHHOM BOJHBI A ?

4. Ceer ¢ gnmnodi Bomuel A =055mkM  magaeT HOPMAILHO HA  IIOBEPXHOCTH

CTEKITHHOTO KiuHa. B orpaxkeHnoMm cBeTe HaOMIONAOT cHUCTEMY HHTEP(EPEHIMOHHBIX TI0J0C,
[IPUYEM PACCTOAHPE MEXKIY COCCHHUMH TeMHbIME mojocamu Ax = 0,21mm. Oupenenurs yroi
MEXJly TpaHsIMU KiIHHA.

5. Ecmu B cxeme unreppepomerpa MallkenbcoHa 3epKajio, PACTIONONKEHHOE B IPABOM
IJIEYE, IBMXKETCS TAKXKE BIPABO, TO HMHTEPPEPEHIHMOHHBIE IIOJOCHI B IIOJIE 3PEHHS CMELIAIOTCS
BIIPaBO WJIH BJICBO i(HeHy)KHOG 3a4epkHyTh). [Toyemy?

6. Wuteppepomerp MaliKeabCOHA OCBELIACTCS chepryeckol MOHOXPOMATHYECKOM
BONHOM. 306pasure (kauecTBEHHO) BUJT MHTEPHEPEHIIHOHHON KapTUHBI, HAOJIOAAeMOM Ha BBIXOJC
HHTEppEPOMETPA.

7. OneHuTe MakcUMaIbHOE PACCTOSHHE, HA KOTOPOE MOMHO IHEPEMEINATh 3¢PKAI0 B
METPOJIOTHYECKOM | HHTephepoMeTpe MalikenhCoHa, €CIM OH OCBENaeTcs CHEIMATU3MPOBAHHEIM
He—Ne nasepoM (A=632.8um) W3NydaromuM JBe IPOIOIBHBIX MOIBI — IIUPUHA CIEeKTpa
U3ITy9CHHS OU =1(};0 MI1.

8. IMoxasxure, uro miomanu 308 Ppenend (Ho kpaiineii Mepe g 0-oi, 1-oif,...m-if)
NPaKTHYCCKH PaBHbL YKaszaHHe: IJI0ma/b cheprIeckoro cerMenta nqaered Gopmyioit S = 2zrh ; rie
¥ - panuyc cheprl, /s - BBICOTA CEIMCHTA,

9. Ha PUCYHKe TIOKa3aHa CxeMa pedpakToMeTpa — npuOopa A H3MEPEeHHUs 10Ka3aTes
IPEIOMIICHUS MPOSPAavYHEIX cpesl. 3mech S - y3Kas IeNb, OCBEIIAEMasi CBETOM C JUTHHON BOJIHEI
A=0,589mrm, 1w 2 — xroersl mumnoit / =10,0cum . [poitas muadparmy J] ¢ ABYMS LIeTAMH, CBET
uarepepupyer na skpane O. B Hawane B 06CHX KIOBETaX HAXOMHTCA BO3LYX C IIOKA3ATEIEM
npenomienns 7 =1,000277 Ilocie 3amenbl BO3Jyxa B TpyOke 1 aMMHaKoM KapTHHA CMEeCTHIIACH
BBEPX I10 9KpaHy Ha N =17 monoc. OnpenenuTs mokazaTeNns IpeIoMIICHHS aMMHAAKa.

10. B mreppepomerpe MakikenbhcoHa MpH HOCTYIATEILHOM JBHKEHHH OJHOTO K3 3€PKaJl
BUIHOCTh HHTCP()EPCHIMOHHOW KAPTHHBI IIPM €T0 OCBCIICHAM OKEITHIM JIyOJeTOM HATpHs
(A4 =58904, 4, =$896A) nepuoandecku ymeHbmanach 10 0. QOBSACHUTE QUIHYCCKYH) LPUPOLY
shdexra ¥ HallTH HepeMCIIEHHE 3epKalla MEXIYy JBYMS IOCIEIOBATEILHBEIME HMCYE3HOBEHHSIMU
I/IHTep(l)epeHHI/IOHH;Of/'I KapTUHEL.

11. Juust| mateppepomerpa Pabpu — Ilepo ¢ Gasoit d =2,5cm onpenenuts: a)
MaKCUMANBHBIA MOPAI0K MHTePQEPEHITMU JUI CBETa ¢ JUIMHOK BOmHBI A = 0.5mxm ; 6) ob6macts
cBOOOTHOM JUCTICPCHH JUIS TOH JKE JUTHHBL BOJHBL.

12, Wurepdepomerp ®abpu — Ilepo ocsemmaercst rayccoBbIM TTydkoM He — Ne nasepa,
IpUYeM caM UHTEpPEPOMETp HAaXOAUTCS B JaibHed 30He Iyuka. byner Ju HaGIOmaThes
XapakTepHas uarephepeHIIMONHAsA KapTuHa B Bue xoren? OTBeT 060CHYMTE.

Peiimunz-xonmpone 3

L. Ha |mudpakimonHyro peImieTky INiagaeT HOPMAalAbHO BOJNHA C JUIHHOHM  BOJIHEL
A =0.65um. llpn sToM yrom audpakimu BO BTOPOM HOpPSAKE @, =45°. Oupemenuts yron

mudpakuuu @;; B TPETHEM IOPSIKE JULS AJIUHBI BOIHBI Ay, =0.5um.
2. I[Tpu| HopMaBbHOM I1aJICHUN CBETA Ha MU(PAKIIHOHHYIO PEIIETKY OKa3aloCh, UYTO 10T
YrIoM ¢ = 35° qu)parupyroT BOJIHEL C A =0.63um v A, =0.42um, npudeM s BTOPOil BOJHEI

MaKCHUMAJIBHBIA MOPSIOK B ClIeKTpe m = 5. ONIPeneanTs Mepro,i PEIIeTKH.
3. Onpene/uTs JUIMHY BOJHEL | MOHOXPOMATHYECKOI'O CBETA, HOPMAIBHO MAI@roIero
Ha PEIIeTKYy C MEepUoONOM d =2.2pm, €CIH YIoll Ap MEXIy HANPaBICHUIMH HAa MaKCHMYMBI

[IEPBOTO U BTOPOTO MOPSIAKOB COCTABISAET 15°.



4. CaeT ¢ MHOK BOMHEL A = (.53 4m HOPMAIIBHO MajacT Ha PEIICTKY, IIEPAO] KOTOPOH
d=1.5pum. Onpenenrs yron ¢ ¢ HOPMATBIO K PENIETKE, IO KOTOPHIM 00pasyeTcss MakCHMYM
HauOOIBIIETO MOPSIIKA.

5. Caet ¢ unHOM BOMHEL A =0.534m oA yrmoM §=60° MagaeT Ha pelieTKy, Ieproj
KOTOpo# d =1.5um. OUpenenurs yron ¢ ¢ HOPMAbl0 K PEIIETKe, I1OJ KOTOPHIM 00pasyercs
MaKCHMyM HauOOJILLIETO MOPS/IKA.

6. B (OKanbHOM ILIOCKOCTH cnexTporpada ObUI IOIYYEH CIEKTD JKEATOro aydieTa
HATpUs C chonmo!BaHHeM JIBYX PasJIIYHBIX PEIETOK (CM. PUCYHOK). Kak cOOTHOCSTCS mapaMeTpl
peIieTku n, u n,, N, 1 N, (OTBET B TepMUHAX <,>,=)?

7. OHpe,[[CHHTB JUIAHY BOJHBI CIICKTPAJILHOM JIMHMHM, U300paKEHUE KOTOPOH, JaBacMoe
IO PaKIIHOHHOM pcmeTKOH B CIEKTPE TPETLETo IOPsNKA, COBUANAET ¢ HM300paKeHHEM JIHHUH
A =486.1nm B cIIeKTpe YeTBEPTOTO MOPSI/IKA.

8. Copmymupyiite kpaessle yciaosus Kupxroda nug nudpakuuoHHO#H 3amadm. B uem
CMBIC]T «ONTHYECKOr0 MPUOIMIKESHUS» 7
9. Kaxyio paspernarontyio cuity J0/KEH HMETh CHEKTPAJIbHBIA armapaT s pa3pereHs

xenroro pybsera | Harpus (A, =589.0um, A, =589.6nm). KakoBo M0WKHO OBITH IIPH 5TOM
MHUHMMAJIBHOE YHCIIO IITPUXOB N .y IUQPaKIMOHHOM pemeTky, paboTaiomell B IepBoM MOpsIIKe,
4T00 OHA paspertana STOT 1y0neT?
10. VsMeHsieTest i paspelnaontas cuiia JupakIMoHHON PeIeTKH MpU M3MEHEHNH YIia
naneHus cBeTa Ha oTy pemerky? (OTBET MOSCHUTS).
11. C(bopmyﬂnpyHTe IPeUMyIIECTBA (Pa30BLIX OTPAKATEIBHBIX PEMICTOK (DIIENETTOB) B
CPaBHEHUH ¢ aMnJmTyz[HHMH pemerkaMy, padoTaroNIMY Ha IPOMyCcKanue?
12. Brl nonyqaeTe TOJIOTPAMMY MAIICHBKOTO 3€PKaIbHO -— OTPAXKAIOLIEro [IapuKa B CXEME
Jleiita — Varnuekea. Hapucyiite kauecTBEHHO BUJT MOYepPHEHUS (OTOIMYTHCHL.
0) éonpocsl K Ix3aMeEHY
3 cemecmp:
l. Vpaprenus Maxesemna (o0miuii ciy4aii u B BakyyMme).
2. BonnoBoe ypasuenue. BoiBox u3 ypasaeHni Makcseiua.
3. 'apmonudeckue BoNHEL YpaBHEHHs BOJH: IUIOCKas, cepudaeckast.
4, BHGKTpOMaanTlfa;I IIPUPOJIa CBETOBBIX BOJIH U €€ DKCICPUMEHTAILHOE IOATBEPIK/IEHHE B OIBITAX
I'epma.
5.13nyuenne pealbHBIX MCTOYHUKOB. Mopjynuposannple Bomnbl. CIyqalHO — MOJyJIUpOBAHHBIE
BOJIHBL
6. ['ayccoB Mmy4oK, kak BaxKHEHIIMIM THII Ta3epHBIK My4koB. CBOHCTBA IayCCOBBIX MYUKOB.
7. CuexTpaiibHOe pJum:)meHne B ONITHKE. [IpHHINN cynepno3uimmn.
8. Ionsipusanus csera. llomepedHocTs CBETOBOM BOIHBI B ¢CBOGOIHOM TPOCTPAHCTEE.
9. CocrosHus HOJISPU3AIME INIOCKOM MOHOXPOMATHYECKOH BOJHBL DILUIMITHYECKas, Kpyrosasd,
JIMHeWHas TIOJISIPU3ALUH,
10. ITapametprr Crokca.
L1. Chepa llyankape.
12. TIorox sHepruu B ¢cBeTOBOM BonHe. IHTEHCHBHOCTE CBETA.
13. Dneprus, MOIIHOCTH, HHTCHCUBHOCTD CBETOBBIX IIYYKOB M UMITYJIBCOB.
14. OcHoBHBIE TIOHSTUS HOTOMETPHH.
15. AtoM Kak »eM¢HTApHBIA HCTOYHHK CBETA.
16. Pemenue 3amaun 06 n3IydeHun KJIACCHYECKOTO aTOMa/ JTATIONS.
17. F'apmonraeckue xoneGanus nutois. [107Has MOIHOCTD M3JTyYeHUs A0
18. Panuanmonnoe saryxanue.
19. M3nyaenue aucjm 61151 ocmyuIATOpoB. CIICKTp H3JIyUEHHUS.
20. VYmupenune c'pem-paﬂbHHx JUHWY. €CTeCTBEHHOE, JOIICPOBCKOEC M CTOJKHOBUTEIBHOE
yIIHpEHUE,
21. Ilonatue 0XHOPOIHOTO W HEOAHOPOHOTO YIIUPEHUSL.
21. Jluneiinsrii OCHI/'IHJIF{TOp B HOJIE CBETOBOM BOJIHEL [loroimenre cBeTa OCIuIIATOPOM.
22. lornomenue ceera ancaM6biIeM OCLHIUISITOPOB. 3akoH Byrepa.
23. Uureppepennus cBeta. OmbIT FOHra Kak 1epBIi HHTepdepenIIMOHHBIA KCIIEPHMEHT.




24, Vcnosue BOZHUKHOBEHHS HHTEPHEPEHITMOHHON KAPTHHEL
25. Nurepdepomerp Maiikenbscona. MurephepeHius MOHOXpOMAaTHYECKUX BOJH B HHTEphEpOMETPE
Maitkenscona. Hacrpoiiku uHTEpPEepomeTpa.
26. Iloyockl paBHOTO HAKJIOHA M IIOJIOCHI PABHOM TOJIIUHEL
27. I/IHTep(pepeHuMiﬂ HEMOHOXPOMATHYECKOTO CBETA.
28. [onsiTie BUMHQCTH MHTEP(EPEHITHOHHON KapTUHEL
29. Untepepennns cydaiinolt cBeTOBOMH BOJIHBL.
30. I/IHTep(bepeHuH,q CBETA OT IPOTSKEHHOI0 UCTOUHHUKA.,
31. IlonsTue BpeMGHHOI/I U IIPOCTPaHCTBEHHON KOTEPEHTHOCTH CBETA.
32. MHororyueBas |HHTCpPEPEHITHS.
33. Uurepdepomerp Dabpu — Ilepo. Gopmyna Ditpu u ee ucciesoBaHRE JUIs IPOXOASIIET0 CBETA.
34, Tudpaxius csera. Ponb mudpakiuoHHbIX 3hEKTOR B OIITHKE.
35, Ipunnun Iofirenca — ®penenst. 3ous1 Openens. udpaxknnonnsii naterpan Openend.
36. Ilpunnun babune. JlonoiHUTEILHBIE SKPAHLL,
36. PacxoIMMOCTE CBETOBEIX IIYYKOB B CBETE NU(PPAKIHOHHON TEOPHH.
37. I[H(’ppaKuHOHuass OlleHKa MUHUMAJILHOIO pa3Mepa mydka B hokyce.
38. KoaneCTBeHllOe pelrenne TudpakMonHoii 3anaun. Hrerpanpuas teopema Kupxroda.
39. I'parnunsle yenosus Kupxroda. Jlubpaknmonnsit wrrerpan Kupxrodpa — 'ensmronsia.
40. Mudpakiys Ha NepHOANIECKUX CTPYKTypax. OCHOBHBIE THIIBI PELIETOK.
4 cemecmp:
. IIpsiMOyronpHas @MILUIUTYIHAS PEIICTKA.
. CriexTpasibHO€ OITHCAHNE IPOCTPAHCTBEHHON CTPYKTYPBI CBETOBOTO MOJIS.
. JIunza — onTrye¢Kuit 2IeMEHT, BEITONHAOMM 1ipeobpasosatue Dypre.
. Teopus hopMupOBaHus onTHYECKOro n306pakenus 1o A66e.
- Mudppaxmus dpaynrodepa, xak mpocrpancrseHroe Dypre — nipeobpaszoBanue.
. Pazpemaromas ciia ontHaeckux mpubopos.
. I'pannunblie ycnoBus A MOJS HA TPAHKIE pa3jiena.
- 'eoMeTpust OTpaKCHUs U [IPETOMITEHHS.,
9. ®opmyisl Ppenens. Yroa bprocrepa.
10. ®a3oBkIe COOTHOLICHUS Ha TPAHHUIIE pa3/iciia Cpel.
11. Orpaxxenue ceera Npy HOPMANEHOM IIICHUN Ha TPAHUIY pasaena. CTosuue BOTHEL
12. TIpocBeTiieHne ONTUKY B UBIICKTPHUYECKUE 3€pKaia.
13. Homroe BHyTpenne oTpaxenue. MccnenoBanme npenomiernoif Boneel Hccnenosanue
OTPaKEHHOM BOJTHE].
14, Onncanwe sBjieHui Ha TPaHHIE METALIHYCCKOM TOBEPXHOCTH.
15. Monenp CIUIOMIHON Cpe/Ibl. Y paBHeHHsT MakcBesia JUisl CIUIOITHOHN CpejTbl.
16. Knaccnyeckas JIopeHIeBCKas/ OCIIMILIATOPHAS MOJIENE CPEILL.
17. Qucnepcus u MOTIOUICHUE CBCTA B JIMHEHHON H30TPOIIHOM cpele.
18. HopmanibHas u AHOPMAITbHAS IHCITCPCHSL.
19. PaCHpOCTpaHeHI/Ie CBETOBOI'O HMIIylIbca B JAucneprupyromeil cpemae. Pazopas u rpymnmosas
CKOPOCTH CBETA. (Dq;pMyna Pones.
20. CrpykTypa CBeTOBOM BOJIHBI B aHU30TPOITHOM KPUCTAILIE.
21. MarepuanbHOE | } paBHEHUE aHU30TPOIHON cpelbl. TeH30p ONTHYECKOM BOCIIPHIMYUBOCTH.
22. Knaccnpukaius KprCTaLIHIeCKIX cpen.
23. CobcTBERHEIE COCTOSAHUS NONSPU3AIHN CBETOBON BOJIHBI B aHU30TPOIIHOM Cpeie.
24, Brraucrenue CKOpOCTH paclipOCTPaHEH s HEOOIKHOBEHHOH BOJIHBI B OHOOCHOM KPHCTAILIE.
25. JIpoiiHOE JIydenperoMIIeHIe Ha TPaHuLe ¢ aHM30TPOITHOM cpenoif. [TocTpoenue Iroiirenca.
26. Ilony4yenne HOII:HpI/BOBaHHOFO CBETA. (IIOJISIPU3AIIMOHHBIE TIPU3MEI).
27. Anajs NoNspu30BaHHOrO CBETA. (KPUCTAINIMYCCKHE [UIACTHHE B KOMIIEHCATOPEI).
28. Uckyccrsennas anuzorponus. (3ddexrsr Keppa u [Toxkensca).
29. @peneneBeKast TeOPUsI ONITHICCKOM aKTHBHOCTH,
30. MarnuTHOE BpalieHue wiockocTy noispusanuu (0¢pdext Oapanes). OnTrdecknil BEHTHID.
31. 3apaga pacceﬂHhﬂ ceera Mukpouactunamy (Oddext Turnans). 3axaua Mu.
32. Monexynspuoe (PaneeBckoe) paccesinne caera.
33. KoMOuHanMOHHOE M MaHJENBIITAMM - OPHIITIOOHOBCKOE PACCESIHIE CBETa.
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34. Crexrpockonus KOMOHHAIMOHHOTO PACCESHHSE CBETA,

8) 60RPOCHL K CAMOCHOAMENbHOIL pabome cmydeHma:

3 cemecmp:

1. IlpuHIMN Cynepro3nIyy B ONITHKE TIIACHT, 4TO. .. ]

2. BonnoBo# ¢porT — 570 ...]

3. Tlnockas MOHOXpOMaTHUeCKasi BOJHA — 9TO BOJIHA, y KOTOPOI . ..;

4. Chepuyeckas MOHOXpOMATHYECKAs! BOJIHA — 9TO BOJHA, Y KOTOPOI ...

5. ¥YpaBHenue I INIOCKOH MOHOXPOMATHUYECKOH BOJIHBI IMEET BUIL: ...’

6. B cB0GO/IHOM POCTPAHCTBE AIEKTPOMATHUTHAS BOJIHA TIoTepedHa. Uto 310 o3Hauaet?

7. TlpaBas [OJISpH3aIMs COOTBETCTBYET BONHE, /UL KOTOPOM NPH PACTIPOCTPAHEHHH OT
HCTOYHHKA K HAOIOIaTeNio .. .;

8. Haubonee oOmmi BUI NONAPH3ALME CBETOBOTO mydka .... OH XapaKTepH3yeTcs
CIICYFOLIMMHU apPAMETPAMH. .. ;

9.Kpyrosast | (uupKyjspHas) TONSPH3AINASL  SBISETCS YACTHBIM  BHJOM  IIOJSIPH3AIIAM
QIUTHIITHYCCKOM U XapaKTepusyeres ...;

IO.HHHeﬁHasll NOJNAPU3ANUST MPEACTABIACT co00H mpocTeHinnil ciydail MOJSpH3aIHOHHOIO
COCTOSIHMSL, IIPH KOTOPOM ... ;

11.B onteke OCHOBHBIC BEIMYHHEL, XapaKkTePHU3YIOIIME CBETOBOC MOJNE B TCOPETHUECKOM
OTIUCAHHUH — DTO ...

12.B ontuk¢ OCHOBHOM BENHUYHHOMW, XApaKTEpPHU3YIOMIEH CBETOBOC IIONEC B OKCIIEPUMEHTE,
SABJISETCH ...}

13. IHTEHCHBHOCTE CBETOBOTO MOJIS — 3TO ...}

14. KpuBast BUAHOCTH YeJOBEUECKOTO I1a3a OIPE/IENSIET €70 UyBCTBUTEIBHOCT K PA3IAIHbIM
JUIMHAM BOJIH M UMEET CIIENYIOIHH BUJ| (IIPUMEPHO);

15. Iokosimuiies Ui paBHOMEPHO ABWIKYINHIICA 3aps/l HE U3TYdaeT, H3)TydaeT 3apsi, ...

16. EcrecTepnas (paquanonHas) MHUpPHHA CIIEKTPATLHOM THHAE 06YCIOBIICHA ...

17. JlonnepoBeKoe yIMpeHHe CHEeKTPAILHON IMHUH 06YCIOBICHO ...;

18. CTONKOHOBHTENBHOE YITHPEHHE CLIEKTPATBHON JTHHIH 06YCIOBICHO ...}

19. Cpenree mone/ cpejiHss HHTEHCUBHOCTD aHCaMOJIs HEB3AMMONEHCTBYIOIHX OCLUIIISITOPOB
paBHa;

20. B janbHeli 30He rayccoB MydYoK HMEeT HPAKTHIECKH ... BOJHOBOM bponT;

21. B 6imokne 30HE rayccoB MyYOK HMEeT IPAKTHUYECKH ... BOITHOBOH (pPOHT;

22. U306pasnte cxemy unrephepomerpa Maiikemscona/ IOnra;

23. Ycnosue cymecTBOBaHUSA HHTEP(EPEHIMN COCTOST B TOM, UTO ...;

23.Bunmocts mHTEP)EPEHIIHOHHOMN KapTHHEI OMUCHIBAETCA GOPMYIIOH . ..

24. BpeMst KOr€peHTHOCTH CBETA — ITO NIAPAMETD, OIPE/IENAEMbIH CITEIYIOMIM 06pazoM:

25. Hpunnun [Moltrenca-Kupxroda dopmynupyercs cienyrommm o6pazom:

26. Yucno @penenst sBIseTCS BaKHCHIIEH XapakTePUCTHKON NM(MPAKIAH U [IOKA3HIBAET,

27, lndpakuponnas JIMHA — 9TO JUTHHA Z IPH KOTOPOIX ...

28. I'pannynpie yenosust Kupxroda spmstores npuGnusurebHbvME, OHHE JIAIOT IPABILHBLH
pe3yIbTaT TOJIBKO B Cliydae;

4 cemecmp

1. Harn onpenenenne nousaTys "nanbHsis" 30HA B MUPPAKIIMOHHONR TEOPHH.

2. Jary onpenencuue monsityus "GiuxHsS" 30HA B MG PaKIUOHHON TEOpHH.

3. Jate onpenencHue HOHATUS "yII0Bas AUCHEPCHS TUGPAKIIMOHHOM PEIETK.

4, I[aTE;, ONPE/CICHUE MOHATUS "pa3pelaromas cuocOOHOCTh (Cuia) au(ppaKImoOHHOM
PeIETKH,

5. HeM onpenensgercs paspelnaromast croco0HOCTs MUKPOCKOIA?

6. Yem jonpenensiercs paspernarorias crioco0HOCTh TeJIecKoTIa?

7. Jluneiinas ontuyeckas cpefia — 5T0 cpejia, Ijist KOTOPOii ...

8. Jlucmepcust ONTHYECKO# Cpe/isl — 9T0. ...

9. [ary onpenencnue nousITUs «hazoBas CKOPOCTH CBETAY.

10. Jlaty ompenenenne MOHATHS «TPYNHOBAs CKOPOCTH CBETAN.

11. Maty onpenesieHne NOHATHS "HOpMaTbHas " TUCTIEPCHSI.

12. Hary onpenenenue NOHSTHS "aHOMaNbHAS" JIUCIIEPCHSL.



13. Chopmynupyiite TpaHMYHbIE YCIOBHS ISl TAHTEHIMANIBHOR KOMIIOHEHTHI BekTopa E
Ha INTOCKO! I'paHulIe pasjiena ABYX CPEL.

14. Cdopmymupylite rpanuuHbIe YCIOBUS Ul HOPMAIBHOM KOMIIOHEHTHI BekTopa D Ha
IJIOCKOH TpaHmIle pa3jiesia IBYX Cpe/l.

15. Housrue "yron Bprocrepa”.

16. IToHsTure "monHOE BHYTpEHHEE OTpaXkeHHeE" .

17. Harb onpenenenne nousatuil "u3oTpontas” u "anuzorponHas” cpena.

18. OnTuyeckas och KPHCTAILIA — 9TO ...,

19. ['apHas mIocKoCcTs B aHU30TPOIHOM Cpesie — 31O ...

20. Jarh onpenenenue TOHATHIT 0HOOCHOTO W IBYOCHOTO KPHCTAJLIA.

21. OOBIKHOBEHHASI BOJIHA B OJIHOOCHOM KPHCTAILIE — 3TO ....

22. HeobrIKHOBEHHAS BOTHA B OHOOCHOM KPHCTAILIE — 3TO. . ..

23, M300pasute Ha pHCYHKe B3aMMHyIO OpHeHTarmio Bektopo £, Dk y S 3
OOBIKHOBEHHOM U HEOOBIKHOBEHHOI BOJIHE.

24. Yro Takoe «nosnspusarop»? [IpuBeaure npumMepsl GU3HYECKON PeaH3alil TAHHOTO
OITHYECKOTO YCTPOHCTBA.

25. Yro| Takoe «UersepTs/ NHONYBONHOBas ~mIacTHHKA»?  [IpuBemure IIPUMEPHI
(busmyecKol peany3anun JAHHOTO ONTHYECKOTO YCTPOHCTBA.

26. Yo |rakoe «3ddexr Dapanes»?

27, Haiire onpeenenue nonstus "ynpyroe" paccesHue cBera.

28. Haitre onpeneneHne moHsTHS "HEYIIpyroe" paccesHUE CBETA.

29. [Tpununer GopMupoBakus H300paXKCHHMIL.

30. [punipn  Tolirenca B popmymupoBke Kupxroda. Jiudpakmms wactuno
KOT€pPEHTHOTO CBETA.

31. IIpescraBnenue o ronorpagun. Metossl co3nanus ronorpaduueckix M300paKeHUHA.

32. MeXaHu3M MarHMTHOTO BPAICHHS IIOCKOCTH HOMSIPH3ALIHHL.

33. Kia¢cuaeckas TeOprs W3iydenusl U MOTJIOIICHYS.

34. KombunanuonHoe paccesinue CBeTa

2) Tembr u 3adanus Kypcoewix pabom:

4 cemecmp.

Tema 1. OcnoBHble QU3MUECKHE 3AKOHOMEPHOCTH H HPAKTHYECKOE MCHOIb30BAHIE
OTPaXKeHHst H IPeTOMJIEHHS MJI0CKHX BOJIH.

3aoanue

1) kaKoBbI OCHOBHBIEC CBOMCTBA M XAPAKTCPUCTHEN 3MEKTPOMATHATHEIX BOJIH;

2) KaK moJry4aioTest 3aKOHBI OTPAXKEHHSA U MPOXOIKIACHHUS [IOCKUX BNEKTPOMArHUTHBIX BOJH JIJIs
MJIOCKOW IPaHKLEI pazferna AUSICKTPHICCKUX CPEST;

3) BeIBeCTH (hopmyItbl Dperens;

4) paceMoTpeTh 3(QGhEeKTEL, CBA3AHHBIC C pacIpeeleHHeM YHEPTHE [0S ITa/[arolieil Ha IIJIOCKYIO
TpaHHuIly pasjiesia BOJHEI ¥ IO PU3ALHOHHEIE 9O eKThr;

5) Kakue ycTpoHcTBa MOIYT OBITH CO3JAHBI Ul MCHOJIB30BAHUA HCCIICLYCMBIX s pexToB Ha
IIpaKTHKE,

Tema 2. Pacnpocrpanenne TE-BoJIH B ¢C/IOHCTBIX cpegax.

3aoanue

1) KaKOBEI OCHOBHBIC CBOMCTBA M XaPAKTCPUCTHKH DIEKTPOMATHUTHBIX BOJIH

2) Kak 10J]y4eHbl OCHOBHBIE Ju(bdepeHIMaNbHbIE ypaBHEHHUS, OIUCHIBAOIIAE 3aKOHEL,
ONPENEIHOIMME B3ANMOICHCTBHE IIOCKHX DJIEKTPOMArHUTHBIX BOJIH HA IUIOCKMX TPaHMIAX pasjelia
JMSIICKTPUYECKHUX CPEI;

3) KaK BBIBOJSITCS BBHIPAXKEHHS JUISL HIEMEHTOB XapaKTePUCTHYECKON MATPHLBI CJIOMCTOMH CpeJIbI;

4) MOJYYNTH BHIPOKEHUS VISl aMIUIATYX OTPXCHHON W MpOIeAmeif CKBO3b CIIOHCTYIO cpeny
BOJIH;

5) Kakue ycTpoHcTBa MOTYT GBITE CO3/IaHBI HA OCHOBE UCCIELYEMBIX d((EKTOB Ha IpaKkTUKE.

Tema 3. Pacnpocrpanenne TM - BoJIH B CJIOUCTBIX cpeax.

3aoanue



1) KaKoBBI OCHOBHBIE CBOMCTBA JICKTPOMATHHTHOTO OIS, METOME! ONUCAHHS ¥ aHAIH3A 3THX
nosneit;

2) Kak DOJy4eHBl OCHOBHbIC nu((epeHIuMaNbHbIE YpaBHEHHS, OIUCHIBAIOMING 3aKOHBL,
OIIPENIETSIONINC B3aUMO/ICUCTBUE IUIOCKUX JJIEKTPOMATHUTHBIX BOJNH HA TUIOCKUX TPaHHUIAX pasjena
JIDIIEKTPHHUCCKHX CPe;

3) KaK BBIBOJISITCS BBIPQKEHHUS JUISI JJICMEHTOB XapaKTEPUCTHIECKON MATPHIIBI CIIOUCTOM CPEIIBI;

4) TOJly4MTh| BHIDOKEHHUS JUIS AMILTATY. OTPAXKCHHOW ¥ TPOIIEMICH CKBO3L CIOHCTYIO CPELy
BOJTH;

5) KaKkue ycTpoHeTRa co3/1aHbl IS HCIIOJMb30BAHUS HCCIIENyEMBIX 2 (DeKTOB Ha IIPaKTHKE.

Tema 4. Pacnpocrpanenne 3JIEKTPOMATHHUTHBIX BOJIH B AHU30TPONHBIX
cpe}:[ax.Pacnpﬁ(:TnaHeHne IJIOCKHX BOJIH B KPHCTALIHYECKUX Cpeaax.
3a0anue

1) xakue cpejibl Ha3BIBAIOTCS AHM30TPOIHBIMY, KAKOBA MX KJIACCH(QUKAINS U XapAKTCPUCTHKH;

2) Kaxme CymecTBYIOT MCTOIBI aHAIM3a BOJIH B aHM30TPOIHBIX CPeJIax;

3) paccMOTPETEH pa3jIMYHBIE BAPHAHTHI IOTYYEeHYs TUCIIEPCHOHHEIX yPAaBHEHMUI;

4) KaK moTy4eHo ypapHeHne Mpenerst 11 aHU30TPONHBIX U HETHPOTPOIHBIX KPHCTAILIOB;

5) IaTh KavuedTBCHHBIN aHAIN3 MOJTYYEHHbIX BRIPAKEHHH,

Tema 5. OnTnvecKkue CBOICTBA KPUCTAILIOB,

3aoanue

1) kakue cpejibl HA3BIBAIOTCSA AHU30TPOIHBIMH, KAKOBA UX KIIACCH(DUKAIMS ¥ XapaKTePUCTUKIL

2) KaKue CyMIECTBYIOT METOIBI aHANF3a BOJIH B aHU30TPOIIHEIX CPE/IaX;

3) paccMOTpETh pasaMYHBIE BApUAHTHI MONIYYECHUS TUCIEPCHOHHBIX YPABHEHMIL, B TOM UdCIe, W
JUIS OTHOOCHBIX KPHUCTAIIOR;

4) KaK nony4eHo ypaBHeHHe DpeHes [Uist OHOOCHBIX KPUCTAILIOB,

5) AaTh KaYeCTBEHHBIA aHAH3 IOTyYeHHBIX BHIPAKEHHUIA.

Tema 6. OcnoBbI reomeTpuyecKkoit onTHr. IIpubamkenne 09eHb KOPOTKHX BOJIH.

3aoanue

1) B 9eM cocToUT IPUOIHIKEHHE TEOMETPUUECKOM OITHKH,

2) KaK [ONyYeHO ypaBHEHHE JHKOHANA, YpaBHEHHE IICPEHOCA, B UYeM COCTOHT MX (VH3MUCCKHMIT
CMBICIT;

3) moy4uTH (hOPMYJIB! JUIS MHTEHCHBHOCTH B PAMKAX TEOMETPHYECKON OIITHKY;

4) chopMyTHPOBATE TPAHKIIBI IPUMEHUMOCTH reOMETPHYECKOM OTITHKH;

Tema 7. lfluTépq)epeHuml ABYX MOHOXpOMATHYecKHX BOJIH. CTOsIMHE BOJIHDI.

3aoanue |

1) B 4eM COCTOMT CYITHOCTD SIBICHUS HHTEPHEPECHINHN;

2) npoaHanu3upoBaTh MHTEPHEPEHIHIO JBYX MOHOXPOMATHYECKUX BOJIH; HPUBECTH MPHUMEPEL,
JICMOHCTPHPYIOIINE SBJICHUE UHTEPPCPEHITNH;

3) W3yYMTH METOMBI U3MEPEHHUS JUIMHBI BOJNHBL U YIJIOBBIX Pa3MEpOB, OCHOBAHHEIC HA SIBICHHM
HHTEPPEPSHITUN;

4) naTh ompejeIeHUEe CTOSYUX BOJIH, COPMYIHPOBATH UX (PU3UUECKUC OCODSHHOCTH.

Tema 8. TIpuMeHeHHe HMIEIAHCHBIX TI'PAHHYHBIX YCIOBHH JUIA aHAJIU3a OTPaKeHUd
3JIEKTPOMATHHUTHRIX BOJIH OT HPOBOJASIIIUAX IIOBEPXHOCTEI,

3aoanue

1) osHakomuThCs ¢ pasiMYHBIMEH - criocofamMy  (QOPMYIMPOBKHM TIpaHHYHBIX YCIOBHM B
JIIEKTPOJINHAMHKC;

2) N3y4uTh NOBEICHUE HPENOMIICHHOTO IIOJIS B cpefie ¢ GOJIBIIOH MPOBOAMMOCTEIO U YOS IATECS,
9TO I0JIE HOCHT XapaKTep IIOCKO BOJIHbL, PACIPOCTPAHSIONIEHCS HOPMAILHO K TPAHULE pasieia;

3) KaK TMOJy9aeTcs BBIpaXCHUE IPUOIMIKEHHOIO IpaHHYHOro yciosus JleonTosuua-1llykuna, B
4EM COCTOMT NMPHOIHIKEHUE,

4) NpOaHANM3NPOBATh, B KAKUX CIIydasX Ieleco00pa3sHO UPUMEHSATH MMIICJAHCHBIE PAHHUHBIC
YCJIOBHSL.

Tema 9. SIBnenne qucnepCHA 31eKTPOMATHUTHBIX BOJH B JH3JIEeKTPUKAX.

3aoanue

1) KaK IOJTy4aloTCs YPABHEHHS dIEKTPOMArHUTHOTO TIOJIA IS CPEJl ¢ JUCTIEpCHEiL;



2) ;s ONpeNeNeHus 3aBUCHMOCTH JMAIEKTPAYECKOH MPOHMIAEMOCTH OT YacTOTHI (3aKOHA
JCTIEPCUH ) H3qu;TL PEHICHHUE 332494 O B3aUMOJIECHCTBUMN HIEKTPOMATHUTHOHN BOJIHEI ¢ HMEIONUMUCH B
CpCAe 3aps/laMH Ha IPUMEpPe NPOCTCHINEH MOZENM AUAIEKTPHKA — COBOKYIHOCTH HeWTpPaIbHBIX
MOJIEKYT;

3) IPOAHANM3UPOBATE PENICHUE YPABHCHHS JBHIKCHHS JJIEKTPOHOB B MONEKYJC C IENBIO
OTPENEICHUS BEKTOpa 0OBEMHON IUIOTHOCTH IIOJISpH3alMi (IOJAPU3YEMOCTH), HAUTH HX CMCHICHHE
Kak (QYHKITHIO IO,

4) xax 3aBUCAT TIOKA3ATENb HPEIOMICHUS K KOQPUIMEHT NOTTIOMEHHS OT YaCTOTHL.

Tema 10. PacopocTpaHeHHe BOJH B CPEIaX ¢ y4€ToM HPOCTPAHCTBEHHOH HcIepcHn
(M30TpONHBIE THPOTPOIHBIE CPE/BI).

3aoanue

1) kaK mony4aloTes ypaBHEHHS 3EKTPOMArHUTHOTO MOJIS JUIS CPEJl ¢ IUCTICPCHEl;

2) sammcarh MaTepUabHBIC YPABHEHHS NPH yCIOBUU HENOKATBHOCTH CBA3M MEKIY BEKTOPAMH
HALIPSHKCHHOCTH 3JIEKTPHYECKOTO TTOJIS U 3JEKTPUIECKON HHIYKIIY;

3) mpoaHanM3MpOBaTh 3aBHCHMOCTH HaCTOTHI OT BOJHOBOTO BEKTOPA B IIPOCTEHINEM CIyyac
crabo# MpOCTpaHCTBEHHOH TUCTIEPCHH;

4) Kak (QOpMyIMpyercs 3aKOH H3MEHCHHMS TeH30pa JUAICKTPHUYECKOH MPOHHIEAEMOCTH OT
BOJIHOBOT'O BEKTOPA.

Tema 11. PacmpocTpaHeHHe BOIH B CpeJax € y4eroM HpPOCTPAHCTBEHHOI AUCTIEPCHH
(HermpoTponHLIe cpeab).

3aoarue

1) KaK 1osty4aioTest ypaBHeH s 3JIeKTPOMATHATHOTO IO UIS CPEL ¢ JMCIEePCHei;

2) 3anucaTh MATEPHAILHBIC YPABHCHMs HPH YCIOBMM HENOKATBHOCTH CBA3M MEXIY BEKTODAMMU
HAIIPSDKEHHOCTH 3JJeKTPUUCCKOTO TOJISL ¥ QJIEKTPUECKOH MHIYKIIHH;

3) mpoaHatM3MpoBaTh 3aBUCHMOCTH YAaCTOTHI OT BOJHOBOIO BEKTOPA B IIPOCTCHINEM CIydac
c1aboi MPOCTPAHCTBEHHOM IUCIIEPCHH;

4) kak (OpMyTHpyeTCs 3aKOH M3MEHCHHsS TEH30pa JMANEKTPHUCCKON IPOHHUIACMOCTH OT
BOJIHOBOT'O BeK'mpEll.

Tema 12. BojiHBI B THCTIEPTHPYIOMIHX CPeIAX.

3aoanue

1) matb 00uyro XapaKTepuCTHKY BOTHOBBIX IPOLIECCOB B TUCIEPIUPYIONIHNX CPEIAX;

2) ucenemoparh CBORCTBA BOTHOBOTO AKETA B IMCIIEPIUPYIOIIE! cpeie;

3) paceMoTpeTh 0671aCTH HOPMAIBHOM H AaHOMAIBHOM JUCIEPCHH;

4) naTh KayeqTBEHHBIH aHAIN3 IOMYYCHHBIX BEIPAKEHUIL.

Tema 13. MarepuasibHble ypaBHEHHsI 3JIEKTPOMATHUTHOTO TIOJISI B CPEIaX ¢ AMCHEpCHeii.

3aoarnue

1) pacemoTpeTs 001TyrO XapaKkTepUCTHKY BOTHOBBIX IIPONECCOB B CPENaX ¢ IUCIICPCHEH;

2) nate GopMynHpPOBKY MaTepHANLHBIX YPABHEHAN B IUCTIEPTHPYIONINX CPe/Iax;

3) uccnenonars CBOKCTBA AUINCKTPHICCKOM IIPOHUITAEMOCTH TIPH ) — 00 ;

4) BBISIBHTD (DU3HHYECKHUH CMBICI KOMINICKCHOM JIAIEKTPHIECKON MTPOHHIIAEMOCTH.

Tema 14. lehb MEKAY AUcTiepcHei U OrJIomeHHeM,

3aoanue

1) nate 06m1yro XapakTepuCTHKY BOJIHOBBIX MPOTIECCOB B CPEax C JUCIIEPCHEH;

2) NOIYYHTh CBSI3b MEXKITy JUCIIEPCUEN M IOTTIOIEHUEM;

3) BeIBECTH cQoTHOMIeHUS Kpamepca-Kporura;

4) maTh KaueCTBCHHBIH aHAIN3 MOYYCHHBIX BEIPAKCHUH.

Tema 5. JIncriepcHs 3JIeKTPOMATHUTHBIX BOJTH B JIHDJIEKTPHKAX.

3aoanue

1) mate obmee onpenesieHUe AUCIICPCHH SJICKTPOMATHITHBIX BOJIH;

2) paccMOTpeTh SBJICHHE JMCIEPCHH 3NCKTPOMATHUTHBIX BOJH B HEMONAPHBIX ¥ TIOJSPHBIX
THRJIEKTPUKAX;

3) TpoBecTH KAadeCTBEHHBIH aHANM3 W JaTE (U3WYECKYIO MHTEPUPETAMIO MHOTYIEHHBIX
COOTHOIIICHUH,

Tema 16. PacnpocTpanenne 3JIEKTPOMATHATHBIX BOJH B AHH30TPOIHBIX cpeax.

3aoanue



|

1) nmare ompeneneHue MOHATHS AHM30TPOIIMM, 3aIUCATh MATEPUANLHBIE YPABHEHWS UL TAKHX
cpen;

2) onmcary oOmME 3aKOHOMEPHOCTH  pPACHPOCTPAHEHHMsT OJIEKTPOMATHWTHBEIX BOIH B
AHU30TPONHBIX cpejlax, MPOaHaIu3UPOBATh OCOOEHHOCTH UX PACIIPOCTPAHCHIMSL,

3) UpuBECTH NpPUMEPHl  AHM3OTPOIHEIX  CpeJl,  BCTPEYAIOINMXCSA HA  HPaKTHKE  H
[IPOMILTIOCTPUPOBATE BAKHOCTH YUETa SBJICHUS AHH30TPOINHA TIPH PACCMOTPEHHMH PA3IIMYHBIX SBJICHUH
ANEKTPOTUHAMHUKH |

Tema I7. PacnpocTpanenue II0CKHX BOJIH B KPHCTAIHYECKHX Cpeax.

3aoanue

1) nateb obiee onpesenerne aHU3OTPOIHEIX CPE/l, 3aIIMCaTh MATEPHANLHEIE YPABECHHUS TS TAKHX
cpexn;

2) jaThb ONpE/ICIICHUE KPUCTATIINICCKUX CPET;

3) omucarh QCOOEHBOCTH PAcIPOCTPAHEHHS IIOCKMX BOJNH B KPUCTAJIaX, BHLIBECTH ypaBHEHHE
Openers;

4) 10sICHUTH NOHSTHE "HOPMAJIbHEIE BOJIHEL";

5) MCCIEnoBATH ONTHYECKUE CBOMCTBA KPHMCTAJLIOB, ONPEICIHTL (PU3MUECKUH CMBICH MOHSTHIH
«OOBIKHOBEHHAS» ¥ «HEOOBIKHOBEHHASI » BOJIHEL

Tema 18. MarHuTOAKTHBHBIE cpenbl. TeH30p AUIIEKTPHYECKOI IPOHUIIAEMOCTH NIA3MbI B
[IOCTOAHHOM MarHUTHOM MoJIe,

3aoanue

1) nate onpejenieHNe MArHUTOAKTHBHBIX CPEL;

2) neermeoBars CBOHCTBA MArHUTOAKTHBHOM MIIA3MBI B BBICOKOYACTOTHOM HIPUOIIMIKEHIH;

3) HaliT! TEH30p JMAJICKTPHUYECKOH IIPOHMIAEMOCTH MATHHTOAKTUBHON CPEBI, PE30HAHCHEIC
SIBJICHUS;

4) onpemenuTh TEH30p MUITEKTPHYECKOH MPOHMIAEMOCTH MATHMTOAKTHBHOM CPEIBI C Y4ETOM
HOTEPh.

Tema 19%* INeKTpOMATHHTHBIC BOJIHBI B CBEPXIIPOBOHUKAX.

3aoanue

1) sanmcats ¥ gath Ghu3ndecKoe 00bICHEHE YpaBHEHUTO JIOHIOHOB;

2) 03HaKOMUTBLCS W 3alMCATh OCHOBHBEIC COOTHOIIEHHUS, XAapaKTEPHU3YIOIHE BBICOKOYACTOTHHIE
CBOMCTBA CBEPXIIPOBOIHUKOB;

3) omuCcaTh MEXaHU3M CBEPXIIPOBOJUMOCTH.

Tema 20*, P'J]!l:HPOCTpaI{eHHe HMIIYJIbCOB B CPEIAX ¢ YACTOTHOM AUCTIEPCHEHH,

3aoanue

1) 03HAKOMHTBCS C OCHOBHEIMH CBOMCTBAMH 3JIEKTPOMATHUTHBIX UMITY/THCOB;

2) mokas3atk, Kak NPEACTaBIISICTCS UMITYJIBC Yepe3 MaplMaIbHbIe BOJIHBL

3) HpoaHaNM3upPOBATH PACTIPOCTPAHEHHE UMITYIILCOB B CPENIE C AUCIEPCUEi;

4) MOJIyYHTH HANPSHKEHHOCTH I10JIS [T Y3KOIOJIOCOTO CUTHANA U CIabOH IMCLEPCHH, PACCUHTATD
IPYIMIOBYIO CKOPOCTH.

Tema 21. llpeacraBiieHye NOJISIPH3ANAH ¢ IOMOIIBIO KOMIUIEKCHBIX BEKTOPOB.

3aoanue

1) 3ampcaTh OCHOBHBIC ONIPENENIEH s U COOTHOIICHNUSI,

2) Hpeﬂcraqmb OJITMITHYCCKH  TIOJIIPU30BAHHYIO BOJIHY B BHJC CYICPIO3WIIMH  TPEX
SJUTHITHYECKH TTOJIIPA3OBAHHLIX BOJIH, PACIIPOCTPAHSIOMINKCS BAOJIb KOOPHHATHEIX OCEH;

3) HpC,L[CTaBH’!FIJ HOJSAPHU3AIMOHHBIA SJIIIMIIC TEOMETPHUECKHM METOIOM.

Tema 22. HacTHYHO NIOJISIPH3OBAHHBIE BOJIHBL,

3adanue

1) u3yuutp oémne CBCJICHUS U OIIPEJICIICHHUS;

2) 3anMcaTh TMpe/ICTaBIeHIe YaCTHYHO MOJISIPU30BAHHBIX BOJIH B IHHEHHOM Oasuce;

3) OOBACHUTH, KAKHE CIIYYaH SBJISIOTCS MPEICIbHBIME ISl 9aCTHIHO [IOJIIPU3OBAHHBIX BOJIH;

4) HapHCOBATHL IOJIPH3AIMOHHYIO JHArDAMMy YaCTHYHO IIOJIIPH30BAHHOIO ONTHYECKOTO
CUTHAJIA.

Tema 23. BoJIHBI y rpaHUIBI pa3aesa ABYX cpen.

3adanue



1) u3yuuTh O
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2) chopmyin
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4) urto cob
Ha3zHauCHHUE.
Tema 24.

1

BosHoBasi Teopusi m
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BOJIHBI C MEJUICHHO

Qounx orel
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7. YYE

7.1. Kmi

CTBJISACTCA IICPEXO OT BOJIHOBOH TCOPHHU IIOJISI K 3aKOHAM FCOMCTpH‘IGCKOfI OIITHKH,
POBaTh IIPUHITUIIELI HpI/I6J'II/I)I(€HHOTO PCHICHHA A I[I/I(bpaKHI/IOHHBIX 3aJ1ad.
HOXPOMATHYECKHC H HEMOHOXPOMATHYECKHUE BOJIHLI,

pe/ielieHUe TUIOCKOM BOJIHBL, KAKOBBI €€ OCHOBHBIE XAapaKTEPUCTHKH; 2) Kak
TOT& ¥ BOJIHOBOH BEKTOP IIPH IIEPEXOJE B JAPYTYIO CHCTEMY OTCUETA;

poBath 3¢ dexT Jonmiepa u 1aTh €ro MaTeMaTHYECKOE OMIUCAHHE,

IIPEJICTABIEHUE PEAIbHBIX HEMOHOXPOMATHYECKHX BOIH B BHAE uHTerpaia dypee;
AHAIUTUYCCKOTO CUTHAJIA U OLIPENEIIUTE €10 OCHOBHBIE XapaKTEPUCTUKNY,

IpOBATH IPE/ICTABICHUC HEMOHOXPOMATHYECKOTO MOJISL B BHJIC CHHYCOMIAILHOMN
MEHSIOLIEHCSA aMILTATYAOH.

104YHBIX CPEACTB JJI1 TIPOBCACHUSA ATTECTAIUHA YpOBHA C(l)OpMHpOBaHHOCTI/I
[AIOMUXCA 110 JUCIIUILIIHE O(l)OpMJ]}IeTCSI OTACIBbHBIM JOKYMCHTOM.
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7.2. llepnogn4veckue U3gAHMSI:
1. KBanrosas anexrporuxa: http://www.quantum-electron.ru
2. Yenexu pusnueckux Hayk: http://ufn.ru
3. XKypnain Texnmdeckoit Gpusukn, Ilncema B KT, Onruxa u CHEKTPOCKOITHSI:

http://journals.ioffe.ru/pjtf

7.3. UHTepHET-pecypebl
1. http://www.laser.ru
2. http://www.cislaser.com
3. https://www.comsol.ru/events/
4. http://www.expanenta.ru

8. MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHUE ANCHUTIIJIMHBI

I[HH peamu3anuu JaHHOU AUCIHINIMHBI UMEIOTCA CIICIIMAIIBHBIE IIOMEIIEHUS UL IPOBEICHU S
3aHATHH JICKIMMOHHOI'O THUIIA, 3aHATHH HpaKTI/I‘{€CKOFO/ na60paTopH0ro THIIA, TCKYIIEro KOHTPOJLA
u HpOMe)KyTO‘ﬂIHOI\/JI aTTeCTalluK, a TaAKXKC ITOMEIECHUS TSI CAMOCTOSATEILHOMN pa6OTI)I.

JTaboparopmble 3aHATHS IPOBOJSTCS B AYIUTOPUH (koMmbroTepHOM Kiacce) 511-3 (umm
aHAIOTHYHOM KOMITLIOTEPHOM KJIacCe B 3aBUCHMOCTH OT CETKU PACHHCAHUS).

Hepequb NCIIONIB3YEMOT'O JIMIICH3NOHHOTO IIPOrpaMMHOTO obecreueHus:

[Ipuxnanaoe nporpammHoe o6ecneuenue: Bpaysep; Adobe Reader; MS Word; MS Excel; MS
PowerPoint u x,p.

1. Cpema pazpaorku MS Visual Studio wu ananory.

2. Ilpuxianabie MaTemMaTudeckue nakeTsl: Maple; MathCad; MatLab u Ip.
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