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1. HEJIX OCBOEHUA JUCITUTTJINHBI
[Henmamu ocpoenusi AucOUIUIMHBL (Moayisi) «KBanroBas onrtukay (QopMupoBaHue y
acIHpaHTOB 3HAHWH M KOMIeTeHUUH B 00acTy nazepHoOH (U3AKU, KBAHTOBOH W aTOMHOH ONTHKH,
OCTAaBIIMXCST 332 pamMKamMu 00pa3oBaTellbHOM [MPOrpaMMbl  BBICHIErO  MPO(ECCHOHATBHOTO
00pa30BaHus, B YCIOBHAX BBICOKOHM CTEIEHH M3MEHYHBOCTH PHIHOUHOM Cpelbl, CriocoOCTBOBAHHE
GopmupoBann0 OyAyImINX HayYHO-NEAArOTHYECKUX KaJpoB B OONACTH JlasepHON (H3HKH,
Heo0X0AUMOro Ui yenelmHol paboThl B PHIHOUHBIX YCIOBHSX COBpeMeHHOM Poccuu.

3amauy Kypca cOpMHpPOBATh y aCIUPAHTOB TEOPETHUESCKUE U IIPAKTHMECKHE 3HAHMSI, HABBIKH
1 KOMIIETCHIMH TIPH PEHIEHUH COBPEMEHHBIX IpoOIeM Jla3epHoH (PU3UKH, B YACTHOCTH:

— JIyTeM IIPUMEHEHHs OCHOBHBIX IOHATHH, KOHIENUIWH W MoOJeriel coBpeMeHHOM jasepHoi
HayKH;

— 3a CYeT HCIIOJIL30BAHUA B TEOPHUHU U HA NMPAKTUKE COBPEMEHHBIX ITOJIXOOB M TEHICHIHH B
MHKpPO- ¥ MaKpOMHUpe.

OcHOBHOM 3amauell JUCIMITIMHEI TAKXKE SBISICTCS U3YUeHNe KOTEPEHTHEBIX M KOOIEPATHBHBIX
KBaHTOBO-ONTHYECKUX 3P PEKTOB.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JlapHas OUCHMIUIMHA OTHOCHTCS K JAMCIMIUIMHAM 110 BBIGOpY BapuaTuBHO#H dactu OTTOTT
TOArOTOBKM aCIHPaHTOB 110 HallpasiieHHOCTH «JlazepHas ¢pusnka». 3HaHuS, GOPMHpPYEMEIE KYPCOM
HeOOXOJMMBI KaK B MCCIENOBATENILCKOUW paboTe, Tak W ISl HIDKEHEPHBIX paspaloTok s
HaIpaBJICHUH J1a3ePHON TexHUKH. M3noxkeHue MaTeprana B paMKax Kypca YIYUTHIBAeT, Kak 0da30Bble
IOJIOXKEHHS JIa3epHOH (DU3UKH, TaK 1 COBPEMEHHBIC TSHICHIINH JaHHOW 061aCTH HAYKH.

B nacrosmee BpeMsa 061acTb UCIOIBb30BAaHAS KBAHTOBOIM ONTHKHM B Ka4eCTBE HAYYHOTO H
TEXHOJOIHYECKOTr0 HHCTPYMEHTA IOCTOAHHO pacumpsercd. Kype «KpaHToBas onrukay IaeT
OCHOBY A MOCHeAywoomed paGoTel chenuanucTa B o0imacTdH  JTasepHOM  (H3MKH,
CHCTEMATH3MPOBAHO IIPEACTABIIAS IPUHIMUITBL U IPAMEPHI IPUMEHEHUS JIA3EPHOT0 M3y YEHHSI,

3. KOMIHETEHIIYUHM OBYYAIOUIEI'OCsI, ®OPMHUPYEMBIE B PE3VJILTATE
OCBOEHUS JMCHUTTIJINHBI

B pesynprare OCBOGHHS MpOrpaMMBl ACIHPAHTYPHl y BBITYCKHMKA JO/DKHBI OBITD
copMupPOBaHBI CNEAYIOMINE KOMICTCHIIUH:

YK-1 CnocoOHOCTBIO K KPUTHUYECKOMY aHalW3y M OLEHKE COBPEMEHHBIX HAYYHBIX
TOCTYOKEHHH, TEHEPUPOBAHHIO HOBBIX MJEH IIPH PElICHHH HCCIETOBATEILCKUAX M MPAKTHUYECKHX
3a/1a4, B TOM YHCIIE B MEXAMCIUILIMHAPHEBIX 00J1aCTIX;

YK-§ cnocoGHOCTBIO MIIAaHUPOBATH H PEIIaTh 3aJa4id COOCTBEHHOTO MPO(eCcCHOHATLHOTO |
JIMYHOCTHOTO Pa3BUTHUS;

ONK-1  crocoGHOCTE  CaMOCTOATENBHO — OCYLIECTBIATE  HAYYHO-HCCIEMOBATETHCKYIO
AESATENBHOCTE B COOTBETCTBYIOLIEH MPOdecCHOHANIBPHON 00MACTH ¢ HCIIONB30BAHMNEM COBPEMEHHBIX
METOIOB UCCNEN0BAHUA ¥ HHPOPMAITHOHHO-KOMMYHHKAITHOHHEIX TEXHOIOTHIL;

IK-2 cmocoGHOCTE anaiu3upoBaTh M pa3pabaTeIBaTh HOBbIE METOABI M (DH3HUECKHE
IPHHITUIBL FeHEPALMT U IIPeo0pa3oBaHKs KOTEPEHTHOTO OIITHYECKOTO U3JIyUeHN s,

ITK-4 TOTOBHOCTH NPHMEHATH COBPEMEHHBIC MaTeMaTHUSCKHE METOABI MHpH aHamm3e
IPOIECCOB N1a3epHON (PU3MKH, KBAHTOBOH ONTHKH, YOTOHUKY W IA3€PHBIX HAHOTEXHONOTHIA;



[IK-5 roToBHOCTBIO HCHOIBE30BaTh COBPEMEHHBIE METOIBI JIA3€PHOW (H3UKH H JIa3epPHBIX
TEXHOJIOTHH B PasJIMYHbIX OOJIACTAX HAayKU U TEXHHUKH, BKIIOYAS BBICOKOTOUHBIE ONTHYECKUE
M3MEPEHHS, MOIMPHUKAIUIO B 06pabOTKy MaTePHAIIOB, JIOKAILHIO, IA3EPHYIO MEIUIIUHY U JIp.

B pesynerate ocBoeHHS IMCIMIUTMHBI OOyYArOIIMICS MOIDKEH JEMOHCTPUPOBATH ClIEMYIOLIHE
pesynbTaThl 06pa3zoBaHU:

3HaTh: MaTemaTHyeckue MollenH st perreHns Gpusnueckux samay ([MK-4, ITK-5); ocHOBHBIE
IOAXOOBl K YHCIeHHOMY peuieHuto ¢usudecknx 3amad (YK-1); CcOBpeMeHHBIE METOJEI
HCCHeN0BaHys 1 HHQOPMALMOHHO-KOMMYHUKanuouueie TexHonorud (OITIK-1); HOBBIE METOOBI H
(usHYecKUe MPUHIMILI TeHEPAllMH H HPeoOpa3soBaHHMsA KOTEPEHTHOTO ONTHYECKOTO H3ITYHeHHUs
(ITK-2); coBpeMeHHBIE METOIBI M TEXHOJOTMH HayYHONW KOMMYHHUKAIUH HA TOCYJAapCTBEHHOM H
HHOCTpaHHOM s3bIKaX (YK-5);

YMeTh: paboTaTh ¢ HHGOpMaLUEH U3 Pa3IUYHBIX HCTOYHHKOB, BKIFOYAS CETEBBIE PECYPCHI
cetd MHTEpHET, A perieHHs NpodecCHOHANBHBIX U colnanbHbix 3amad (OITK-1); kpurnuecku
MEPEOCMBICIINBATE HAKOIUICHHBIA OIBIT, U3MEHATH IIPH HEOOXOJMMOCTH BHI W XapakTep cBoeH
npopeccuonanbHoil AeatenbHoct (YK-1); cobupars, 06pabarhiBaTh ¥ HHTEPIPETUPOBATD JAHHBIE
COBPEMEHHBIX HAy4YHBIX HCCIIECNOBAHUH, HeoOXomuMmble i (GOPMHPOBAHMSA BBIROJOB IO
COOTBETCTBYIOIMM HAYYHBIM, IPOPECCHOHANIBHBIM, CONUATIBHBIM H dTHYecKuM mpoGiaemam (TTK-53,
[IK-2, OIIK-1); nnaHUpoBaTh | peruaTh 3a1a4d COGCTBEHHOTO POMECCHOHAIBHOTO H IAYHOCTHOTO
passutus (YK-5); caMOCTOSATENBHO OCYLIECTBILSITS HAYYHO-HCCIIEAOBATENLCKYIO JAESTELHOCTD B
COOTBETCTBYIOIEH NPO(ECcCHOHANBHON O0NMacTH ¢ MCHONB30BAHUEM COBPEMEHHEIX METOJIOB
UCCIEN0BaHMS U HH(BOPMAOHHO-KOMMYHUKAITHOHHBIX TexHomorui (OITK-1);

BJIag!eTb: CIIOCOOHOCTHRIO CTPOUTE MATCMATHYCCKHUEC MOJICIIH 00BEKTOB HCCHenopadyua U

BBIOUpATh YHCICHHEIN METOX HX MOJAEIHPOBAHUsI, pa3pabaThiBaTh HOBBIM MJIH BHIOMpPATH TOTOBBIN
aIrOPUTM  pEINCHMs  3aJadd; CIHOCOOHOCTBIO K WHTCIUIEKTYalbHOMY, KyHLTyIL]HiOMy,
HPaBCTBEHHOMY, (U3HYeCKOMY U Mpod)eCCHOHAIBPHOMY CaMOPA3BUTHIO, NOBBLILIEHUIO |CBOEH
kBanmudukanuu U Macrepcrea (I1K-2, OIIK-1); cmocoGHOCTBIO HPHOOPETATE HOBEIE HaydHbIe H
IPO()eCCHOHANBHBIE 3HAHHS, MCIOJB3Ys COBPEMEHHBIC OOpasOBaTeNbHBIE H HH(OPMALHMOHHBIE
TEXHOJIOTHH; CIOCOOHOCTBIO COCTaB/IATh M KOHTPONHPOBATH IUIAH BBHIOJHEHAEMOH paboThL,
IIAHAPOBATh HEOOXOAUMBIE JJIA BBIIOJHEHHS pPabOTHI PeCYpChl, ONEHHBATh PE3yIbTATEI
cobctrennoi paborsl (IIK-5, ITK-4); crioco6HOCTHIO MTaHUPOBATE M PEIIATh 334249l COOCTBEHHOTO
PO(EeCCHOHATBHOTO U TMYHOCTHOTO pa3BUTHSA (YK-5); clIOCOGHOCTBIO K KPUTHIECKOMY AHAJIH3Y H

OLEHKE COBPCMCHHBIX HAYYHBIX ,Z[OC’]EH)I(@HPIfl, TCHCPUPOBAHUIO HOBBIX naeH IIpH | PpCHICHHHU

HCCIICIOBATCIIECKUX U I[TPAKTHYCCKUX 3a0a4, B TOM YUCJIC B Me)KI[I/ICHI/IH.HI/IHatpHBIX obJractTax (VK 1 =
TIK-5).

4. CTPYKTYPA U COAEP) KAHUE TUCITUITIMHD
O6inas TpyIOEMKOCTh TUCHHIUTAHEI COCTABISET 3 3a4eTHbIE ¢AuHMIEL, 108 dacos.
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COAEP KAHUE NUCIHUIIJINHBI
1. OcHoBHOe coaepkaHHue Kypca.

1.1.BBenenue.

OcHoBHBIE 1poOieMbl M  HAampaBIeHWS B COBpeMeHHON omTHke. Kiaccmueckas
SNICKTPOMArHWTHAs Teopust cBeTa. Kiaccudukamus 3JIeKTpOMAarHUTHBRIX — BosH.  [llkama
3JIEKTPOMarHUTHEIX BOJH. MICTOUHMKH CBETa, NX XapaKTepUCTHKH. OrpaHAYCHHOCTD KIIAaCCHYECKOH
Teopun. KopnycKynspHO - BOTHOBOM JyasTH3M.

1.2. OcHOBBI 3JICKTPOMATHATHOI TEOPHH CBETA.

YpaBuennsa Makcsemta. BomHoBoe ypaBHeHme. bBeryipe 31eKTPOMATHUTHBIE BOJIHEL
CKOpOCTh ¢BeTa B ONHOPOJHBIX M30TPONHBIX AHAIEKTpUKax. [[IOTHOCTL SHEPrUH W HMITYJILCA
3JIEKTPOMATrHUTHBIX BOJH. Bextop VYmopa-lloitnTrara. HTEHCHBHOCTE CBeTa. [laBiienue cpera.
Ongitel JleOeaena.

1.3. MoayimpoBaHHBI€ BOJIHBI.

Mogenn  onrTHueckoro  W3nmyueHus. BOJNHOBBIE IY4KM W BOJIHOBBIE  ITAKETHI.
Momnoxpomariyeckre H KBa3HMOHOXPOMATHYECKHE BOJIHBI, IMMPOKONOIOCHOE H3NTyYeHHE. éI‘vypBe-
aHanu3 ¥ Pypre-cUHTE3 BOJHOBBIX Tojed. CheKTpanbHas IUIOTHOCTH MOIIHOCTH. (,omuomeHHe
MEXIY JUIMTEIbHOCTHIO UMITYJIbCA U ITHPHHOM CIIEKTpa. }

1.4. SIBnenne naTEpdepeHINN.

Wuatepdepennus MoHOXpoMaTHYeCKHX BosH. VHTepdepeHius KBa3HMOHOXPOMATHYSCKOTO
ceera.  Oynxkuua  BuAHOCTH.  OCHOBHBIE — WHTepEpEHIMOHHBEIE  CXEMBL l.]onyquHe
MHTepGEPEHIMOHHBIX KAapTHH JIeTeHHeM BOJHOBOro ¢porra (Meron [Oura) u )Ien:'eHHeM
aMinuTy el (Meton Ppenens). Ilonockl paBHOl TONIIHHBI M PaBHOIO HAKJIOHA. ]?[HTcp('bepoMeTp
Maiikenbcona.

1.5. OcHoBHBIE NOHATHS KBAHTOBOM ONITHKH

AHATUTHYECKAH CUTHAI H (IYKTyaOud HHTEHCUBHOCTH. KoppensuuoHHbE (QyHKIHH.
Paguyc n mnuma xorepentHoctn. Mmrepdepomerper Maiikenscona u IOnra. Mntepdepenmms
HHTCHCHBHOCTH ¥ 3¢dekr bpayna-Teucca. ®aktop BeipokaeHHs. OPPEKTHI rpynrmpd]:;KH u
aHTHTPYNIUpOBKH (GoToHOB. CraTncTHKa (orooTcueroB. [lomyknaccuueckas dpopmyia MaHz[eJm
Pone obwvema nmerextHpoBanus. Paciipenenenue umcen (OTOHOB B TEIUIOBOM H ﬂa3cpH0M
H3Iy4CHHH B CIy4Yasx OJHOH M MHOTHX MOA. D¢deKThl rpymnupoBku ¢GOTOHOB. Kuppe.nﬁum
$bOoTOHOB.

1.6. KBanroBanue mo.is

Ypasuenne Maxkceenna B (kt)-npeacrasnennn. KaHoHMYeckme mepeMeHHLIE MO
l'amusbronuan mons u 3apsmos. JlunonsHoe npubnmkenue. Cxobku [lyaccona u KOMMYTATOPBL
Cummerpuzaims.  HopmanbHO-ymopsiioYeHHbIe  ONepaTopl. Qopmyna beHcha-Xaychopd;a.
KBanToBaHHE MOJA B MUSICKTPUKE W B pe3oHaTope. JIMHAMHKA INONS B Hpeﬂcraaﬁﬁ,ﬁnﬂx
[Ipenunrepa, I'efisenbepra, Nupaka. OGosHavennus Jupaka. Pasnoxenue OIEPATOPHON €(MHHILBI.

1.7. Knaccuueckne Moe/ M H3JIy9eHHs CBeTa. ‘

\
Knaccuueckas MOZCIIE 3aryXaroHiero JAUroJIBEHOTO ocouIATopAa. Ornenka BpeMeHU

saryxanus. JlopeHiesa (opMa M MMpWHA JMHAH H3TydeHWs. ECTeCTBEHHAS MIMpHHA EJTI/IHI/II/I
M3My4eHus. M3myuenne ancamOns CTATHCTHYECKH HE3AaBHCHMBIX  OCIEIISTOPOB. szapHoe
(CTONKHOBHTENBHOE) H JOILIEPOBCKOE YIIHPEHHE CIIeKTPAIbHON JHuH. [ToHsTHE 06 OJIHOPOJHOM
U HEOTHOPOJHOM YIIUPEHHH.

1.8. KorepenTHoCTE BOJIH.

BpeMeHHast KOTEpPEHTHOCTB, BpeMsl H IUIMHA KOTEPEHTHOCTH CHCKTPAIBbHOE U BpeMeHHOe

paccMoTpenne. B3auMOCBA3b CHEKTpa M KOPpENAMOHHON (yHKumu. [loHsTHE 0 Qypre-



cnekTpockonnd. IIpocTpancrBenHas korepeHtHOCTh. MWHTepdepomerp IOHra.  3Besumblit
uHTepdepomeTp Maiikenbcona. Pamuyc U creneHs MpoCTPaHCTBEHHOM KOTePEHTHOCTH, MX OLEHKA
IV TIOJIEH TEIIOBBIX HMCTOYHMKOB M JIa3epoB. MeTonpl MOBHIIEHWS CTEIICHH KOTEPEHTHOCTH.
ITpocTparcTBeHHBIE GUIBTPBL

1.9. MuoroJiyueBas uatepdepeHIus.

Cynepnosunyss MHOTHX BOJNH C PaBHBIMH aMIuiaTyiamu. HMuarepdepomerp @aGpu-Ilepo.
Qopmyna Oiipu. I[lnactunka Jlrommepa-I'epke. Crosiuve CBETOBBIE BOJHELL OHBITB;I Bunepa.
Ilpumenenre wuHTEphEpoMEeTpOB B HayKe W TEXHHKE: H3MEpPEHME MalblX (MelleHHH,
pedpaxromeTpus. MHTepdepeHInOnHbIe QUIBTPEL B 3epKalia. |

1.10. AAB1enne nudpakum. ‘

Hpuniun [rofirenca-@peHens, ero HHTETpabHAs 3allHCh U TPAKTOBKA. 30HB DpeHens.
IIpuMeHEHrEe BEKTOPHBIX AMArpamMM Uil aHanu3a AU(QPaKIMOHHBIX KapTHH. 30HHBIE I‘macruHKH.
Judpaxknus Ha KpPYrioM OTBEpPCTHH M dKpare. IIpumiun Babune. BmxHAd M JaibHsd 30HBI
muppakuuu. Judpaxunonnas mmmHa. Judpaknus Ha kpaio nonybeckoHeuHOTo 3kpand. Crimpaib
KopHro.

1.11. IHonsaTue o Teopun Audpaxnuu Knpxroda.

[Tpubnuxenne  @pemenss wu  mpubmmkenne  ®payrarodepa.  IIpoctpaHcTBeHHOE
npeoOpazoBanue Dyppe. [JludpakimoHHas KapTHHA B JalbHEd 30HE Kak (Dxp]se‘—oﬁpaz
NM(ppPaKIIOHHOIO 00BEeKTa. YITIOBOM CIEKTP, CBS3b €ro IIMPMHBL C pPA3MEPaMH OTBEPCTHS.
Hudpaknus QpayHrodepa Ha Ienu, Ha IPIMOYTOIBHOM U KPYIJIOM OTBEPCTHAX. AMITUTYIHBIE H
dasosple qudpaknHoHHBIE penreTkH. Judpakimus Ha aKyCTHYECKHX BOIHAX. AKYCTOONTHYECKHE
MOJYJIATOPBI.

1.12. Inppakuus 1 cHeKTPaJbHbIA aHATH3.

CniekTpanbHEIM aHamu3 B onThke. CHEKTPOCKOMHS C TPOCTPAHCTBEHHBIM PAa3/IOKEHUEM
crekTpoB. IIpusMennrle, IUQPaKIHMOHHEIE U MHTePH)EPEHIHOHHBIE CIEKTPATLHBIE IPUOOPEl B HX
OCHOBHBIE ~ XapaKTEPUCTHKU: ammnapaTtHas (QyHKIWA, YrjioBas © JJHHEWHAS JHCHIEPCHI,
paspeniaroias criocoOHOCTh, 00NIaCTh TUCIIEPCHH.

1.13. Indpakuusi BOJHOBBIX NYyYKOB.

Judppaxuuonnas teopus (opMHUpPOBAHHSA W300pakeHHH. Pois jaudpakium B ‘npﬂﬁopax
opMupyrommux  M300paXkeHHMe: JIHH3e, TeNecKore, MHKpockorne. CrenuanbHble  METOAbI
HabnoaeHus (Ha3oBBIX 00BEKTOB: METOI (ha30BOr0 KOHTPACTA, METO/ TEMHOTO MO

1.14. OcHOBHBbIE THIIBI COCTOSIHMIA MOJIsI

OHEPreTHYECKHE COCTOAHMA NS OJHOH M MHOTHX MOA. 3aBHCHMOCTH OT BPEMEHH.
KorepenTuble cocrosnusa. CBs3b ¢  OJHepreTHveckuM OasucoMm. Omnepartop ¢MeLNeHHS.
KoopavnatHele ¥ HMILyIbCHEIE COCTOSHES. CBsi3h ¢ apyrumu 6asucamu. CMeaHHbIE COCTOSHUS.
Marpuna mOTHOCTH B 3HEpreTHYeckKoM IpescTaBieHud. KorepentHoe P-mpencrasienue.
Oyukuns Burnepa. Xapaktepuctaueckas GyHkums. CratueTnka xaotudeckoro roms. IIpimsHakn
HEKJIACCUYHOCTH CBETOBBIX ITOJIEH.

1.15. OcHoBHbIE TpeacTaB/IeHHs] 0 KBAHTOBON TEOPHH WIJy4eHUs CBeTA ATOMAMM M
MOJIEKYJ/JIAMH.

Monens  aByXypoBHEBOH cHCTeMEL BsaumomedcTBHE [BYXYPOBHEBOH CHCTEMBI C
M3Ty4eHHEM: CHOHTaHHBIE W  BBIHYXXACHHble mnepexoxabl. Kosdduimentsr Diitnmireiina.
MHoroypoBHeBble  cuCTeMBl.  SIBNEHME  JIOMMHECHEHIWH:  OCHOBHBIE  3aKOHOMEPHOCTH,
CIEKTpallbHblE M BPEMEHHBIC XapaKTePUCTHKH, HHTEpPIPETallls B paMKaX KBaHTOBBIX

o o |
IpeacTaBJICHUU. Pe3onancHoe YCHICHHEC CBC€Ta IPU MHBEPCHOM 3aCCICHHOCTH I)HCpF?TH‘I@CKI/IX



ypoBHeH. Meronbl CO3MaHWS MHBEPCHOH 3aCeNEHHOCTH B pasiMYHBIX cpefax. | (DakTopel
OIIpEAENSIONIHE IMUPUHY JIHHUH YCHIICHHS.
1.16. CratucTnka ¢poToHOB H GOTOIIEKTPOHOB.
Crarucruka ¢orootrcueroB. Gopmyna Maunens. GakTopranbHbIE MOMEHTBI. Hpon 3BOIALLAS
¢yuxnus. Pacnpenenenus Ilyaccona m Bose-Diinmreiina. ®opmyna OffnmreliHa I TUCHEPCHH

uyicna GoToHOB. [ pynnupoBka u aHTUTpynnupoBka GoToHoB., DOTOHHEIN IIyM U €ro N0aB/ISHHE.

1.17. JIazepsl - yCTPOICTBO M IPHHLHUI PA0OTHIL.

Posib ontEdeckoro pesoHaropa. YCJIOBHS CTallMOHAPHOM reHepanuu (Gananc ¢ai m Dananc
amiuutyx). IlpononsHele M monepeddsie Moabl. CIEKTPaNbHBI COCTAB H3IyYeHHs! Ja3epoB.
CHuHXpoHHU3aAIMsA MOJ, ['€HEepallUs CBEPXKOPOTKHX HUMITYJIbCOB. DHEPreTHUECKHE xapaK{repucTHKH
Na3€PHBIX CUCTEM.

1.18. Henuneiinble onTuvyeckue siBiaeHust. [lomfpusanms cpeasl B IOJ€
BBICOKOMHTEHCHBHOI'O

nazepHoro u3nydeHusd. Cpelbl ¢ KBaApaTHUYHON HeMMHEHHOCTHIO. [eHepanms rapMOHHK,
ONTHYECKOe JeTeKTHpoBaHue. Pa3oBblii CHHXpPOHM3M K ero peanusanus. Cpeasl ¢ KyOWueckoi
HenuHelHocThI0.  CamMo(OKycHpOBKa BOJIHOBBIX MYYKOB. BHIHYXIEHHOE KOMOHHALIHOHHO®
paccesiHHE CBeTa. ‘

1.19. 3akon Kupxroga 11 TenioBoro usiy4eHust

Kunertnueckoe ypaBHeHHe AL CpefHETro Yrcia (GOTOHOB B Moje. 3aKOH KI/IpKFO(l)a UL
OJHOM IIONEPEYHONM MOZBL: CBSI3b TEIUIOBBIX HIYMOB M TOTIOIICHUS (YCHJICHHUSA). 3aI/ICHMOCTL

\
CHEKTPATBHONH MOIIHOCTU IIyMa OT YacTOTHL, 3¢QeKTHBHON TeMIeparyphl, ywmemﬁa. Mymer

MHOIOMOAOBOIO YCHJIINTESL, OEHKA APKOCTH U MOLTHOCTH CBCPXJIIOMHUHECIICHIUH.

S. OBPA30OBATEJIbHBIE TEXHOJIOTI'TA

® JICKIMOHHO-CEMHHApcKas  cHUcTeMa  O0ydeHHs  (TPaJAMIHOHHBIC  JIEKIHOHHBIE H
NabopaTOpHBIE 3aHATHS);

® JIPHMEHEHHE MYJIbLTHMEAHA TEXHONOTUH (IpOBENEHME JIEKIMOHHBIX —3QHATHH ¢
IIPUMEHEHHEM KOMIIBIOTEPHBIX TIPE3CHTAMH ¥ JAEMOHCTPAIlMOHHBEIX POJIHMKOB C ;1101\;40m510
npoekTopa uiu DBM); ; |
* YHM)OPMALMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOTHH (IpUMEHEHHE H]Hq)opMia,uHOHHHx
TEXHOJIOTHH JIJI1 MOHUTOPHHIA TEKYLIEH yCIIeBaeEMOCTH aCIIHPAHTOB M KOHTPOJIA 3HaHI/II‘;I:j) i

® BCTPEYM C Y4YEHBIMH, pabOTAlOMUMHM B 00JacTH Ja3epHod (H3UKH 1/11 Ja3epHOH

JUAarHOCTHUKH. ‘
|

6. OHEHOYHBIE CPEACTBA JJI TEKYHIETI'O KOF—IT‘POJIH
YCIIEBAEMOCTH, MPOMEXYTOUYHON ATTECTALIUU MO UTOT'AM OCBO][,HI/IH
JUCHUIIJIMHBI " YYEBHO-METOAUYECKOE OEECl’lE‘II1 HUE
CAMOCTOSTEJBHOM PABOTBI ACIIMPAHTOB 1

a) CamocTosaTeIbHAS padoTa i i

CamocrosiTeibHasi paoTa acIUpPaHTa — 5TO CPEICTBO BOBIEYEHHS aclHpaHTa B
CaMOCTOATENILHYIO TIO3HABATEIBHYIO ACATENBHOCT, (QOPMUPYIOIIYIO Y HErO MCHXOJOIHYECKYIO
IOTPeOHOCTh B CUCTEMATHIECKOM CaMOOOPa3OBAHHH.

CamocrostenbHas paboTa acupaHTOB BO BHEAY AHTOPHOE BPEMsi MOYKET MPELyCMATPUBATE:

— TIPOPabOTKY JISKIMOHHOTO Marepuana, padoTy ¢ HaydHO-TEXHUYECKOH JHTeparypoil mpu
M3YYCHHHU Pa3CIOB JIEKIIMOHHOIO Kypca, BRIHECCHHBIX Ha CAMOCTOATENBHYTO r[popa6on<£f

— PelIeHue 3a7aY;



— [OJIFOTOBKY K KOHTPOJILHBIM paboTam, KOJUIOKBHYMaM;

— BBITIOJIHEHHE HHIMBUIYaIbHBIX 3aaHui, IPeyCMOTPEHHBIX y4eOHbIM MIJIAHOM U T. I,

CamocrosrenpHas paboTa acMpaHTOR B ayJAMTOPHOE BPEMS BeCbMa MHOT000Pa3HA U MOKET
[pe1yCMaTpPUBATE:

— BBINOJTHEHUE CAMOCTOATENBHBIX PaboT;

— BBIIIOJIHEHHE KOHTPOJIBHEIX paboT, COCTABICHHE CXEM, Auarpamm;

— pelueHue 3anay;

— paboTy cO CpaBOYHOM, METOMUECKON 1 HAYUHOH JINTEpaTypPOH;

— 3aIUTY BBIMOJIHEHHBIX paboT;

— OTEPaTHBHBIH (TEKYIIHi{) OMPOC MO OTACIBHBIM TEMaM H3yJaeMOH TUCIUIIHHE;

— co0eceloBaHAE, KOJTIOKBAYMBIL,

— TECTUPOBAHME W T.J.

B xone camocrostensHOH paboTel AOMKHA OCYLIECTBISATHCS TiaBHAs (pyHKIMS oOydeHus —
3aKpeIUICEHUEe 3HAHUM, IOJIYYSHHE HOBLIX M [PEBpalleHKMe UX B YCTOHUMBBIE YMEHUS ¥ HABBIKH.
[ToctaHoBKA CaMOCTOATEIILHOH PabOThl OCYIIECTBISECTCS JIGKTOPOM JMCHMILIMHEl K Npe/rioaraet
ee IJJaHUPOBaHUE, HOPMUPOBAHUE, OPTAHU3ALUIO U KOHTPOJb.

Bujamu 3aganuii 1 caMoCTOSITENEHON paGoOThI MOTYT OBITh:

JJISI OBJIAJIEHH S 3SHAHUSIMU:

— YTeHHe TekcTa (yqeOHuKa, IePBOUCTOYHUKA, JOTIOHATEIHHOM TUTEPATYPhI);

— COCTaBJIEHHE IUIaHA TeKCTa; rpaduueckoe n300pakeHue CTPYKTYPhI TEKCTa;

— KOHCIIEKTHPOBaHHE TEKCTa; BBITUCKH U3 TEKCTa; paboTa coO ¢IOBapsSMHU H ClIPaBOYHHKAMU,
03HAKOMJIEHUE C HOPMATUBHBIMU JOKYMEHTAMH; 1 ‘

— yd4eOGHO-HCclenoBaTeNbcKasi paboTa; HWCIOJNB30BAaHWE ayauo- U Bnmko:;ai'mwﬁ,
KOMITBIOTEpHOM TeXHUKU U MHTepHeTa 1 1p.; |

AJIS 3AKPENJICHUS] H CHCTeMATH3Iauuy 3HAHMIA: ‘

— pabota ¢ KoHCIeKkTOM ek (06paboTKa TekcTa); TMOBTOpHas paGoTa Hap| y4eOHBIM
MaTepuanoM (y4eOHHKa, IEPBOMCTOUHUKA, JOMOJNHUTENIbHOM  JIUTEpaTyphl, aylHo- H
BHJIEO3aIHCel); |

— COCTABJICHHUE IIIAHA U TE3UCOB OTBETA;

— cocTaBJICHHe TaONuIL UL CHCTeMaTH3aluy yueOHOTO MaTepHaa,

— OTBETEI HA KOHTPOJIBHBIE BOTIPOCHI;

— aHaIMTHYeCKas oOpaboTKa TekcTa (aHHOTHPOBAHHE, PelleH3UPOBaHHUE, pe(l)epHiJOBél}IHe u

ip.);

— HOArOTOBKA COOOIIEHHI K BBICTYIUICHHIO Ha CeMUHApPE, KOH(EPEHIINY;

— IIOJITOTOBKA pedepaToB, JOKIIA0B;

— cocTapiieHue oubmuorpaduu, TECTUPOBAHUE U JP.;

AJ1s1 GOPMHUPOBAHUS YMEHHIA:

— pelueHue 3a1a4 U yIIpakKHEHHH 1o oOpasiy;

— peLICHHME BapHATUBHLIX 3a/1a4 U YIIPAKHEHUIH,

— BBIIIOJIHCHHE PAaCYETHO-rpapuueckux paboT u ap.

Buapl sajanmil g caMOCTOATENBHON paGoThl, MX COIEPIKAHWE M XapaKTep MOE'JFYT UMETh
BapUaTHBHBIA W Ju(epeHINpoBaHHbBI! XapaKkTep, YUYHTHIBATEL CIEHHMHKY cneumm:nocm
U3y9aeMOii TUCIUILIMHb], HHUBHIYalbHBIE OCOOCHHOCTH ACHHPAHTOB. o

Ilpy usydennn kypca ¢usukn Goiblioe 3HAYEHHE HMeET ITPAKTUYECKOE MPHMEHEHHE
TCOPETHYECKUX 3HAHWH NIPH PEIIeHHM 3axaq. OTO CIOCOOCTBYeT MPHOCIIEHHIO acHUpaHTOB K
CaMOCTOSTENIBHOM TBOPUYECKOH paboTe, y4UT aHAIM3WPOBATH M3ydaeMbIE SBIICHHUS, \ BBIIENATh



IJIaBHBIE (aKTOpBL. 3a4acTyld acIUpAHTHI CTAIKUBAIOTCS C ONMpPEAEEHHBIMH TPYIHOCTSIMH TMpPH
pelieHun 3aga4 1o Qusuke. OTO OOBACHAETCS TeM, YTO JUIA WX pelmeHHs, Kak MpaBuio,
HENOCTaTOUHO (HOPMATBHOTO 3HAHUS (U3MYECKHX 3aKOHOB. B HEKOTOPHIX clyyasx HeoOX0oIUMO
3HAHHE CHOELMAIBHBIX [PHEMOB, OOINIUX [UIS PEIIeHUS ONPEACICHHBIX Ipyrmn 3azad. B npyrux
CIydasx TaKHX METOLOB He CyILECTBYeT. Torza rimaBHBIM, UTO CIIOCOOCTBYET YCIEXY, CTAHOBHTCS
CIIOCOOHOCTD AaHATMTHYECKOTO MBIIIIICHHU.

OTHM JBYM OCOOEHHOCTSIM peIleHHs (U3UUECKHX 3aj4ad Ha INPAKTHUECKHX 3aHATHSIX
OpenoaaBaTe/ Ml yASIAETCS ONPeAeIeHHOS BHUMAHKE, OJHAKO XOPOIIeTo pe3yabTara, acliupaHT
MOXET JOOUTBCS TOJBKO C IIOMOIIBIO CAMOCTOSITENBHOrO PEelieHus pasHoobpasneix samad. Jms
CTHMYJIAIMH 3TOTO NIpoliecca ACIUPAHTAM IpeIaraloTcs HHAHBAAYAILHBIC 3a0aHusl.

MeTtoanyeckne ykazanua st Hanucanus pedepara

Pedepar (ot nar. refero - nokIagpIBat0, cOOOIIANK) -~ KPATKOE H3NOKEHHUE B TUCEMEHHOM BH/IE
Wid B GopMe MyOIMYHOIO BBICTYIUICHHS COACPKAHWS KHHUTH, HAaydHOU paboThl, Pe3ylbTaToB
U3YYEHHS] HAy4YHOH mpoONeMel; JOKJIaJ Ha ONpeeNeHHYI0 TeMy, Bimodamuii 0630p
COOTBCTCTBYIOIINX JIUTEPATYPHBIX U APYyrux ucrounukon. Kak mpaBmio, pedepar uMeer HAYIHO-
MH(OPMalOHHOE Ha3HAYEHHE, 9TO JIULIL KPATKOE M3JI0KEHUE UYXKHX HAYUHBIX BBIBOJOB. DTHM
pedepar orTnMUaeTcs OT KypcOBOM M NMIUIOMHON paboT, KOTOpHIE MNPENCTaBIsiOT COOOM
COOCTBEHHOE HAYYHOE HCCIIEOBAHUE, o

Hamucanue pedepata (Jlokiafa) HAYUHACTCS C ONpPEIENEH s TEMBI H II0A00pa JTUTEPATYPHL.
Haubonee pacmpocTpaHeHHas mpoGieMa y TEPBOKYPCHHKOB — HEyMeHHe pal,‘6OTEITB c
OubiuoreunsiMu  (ponzamu. [1o3ToMy BBI JO/DKHEL B MaKCHMAJBHO CIKATHIE CPOKH paayumbca
CaMOCTOSITENIBHO IMONOMPaTh JIMTEPATypy — 5TO 30T Ballell yCHEmHOW y4elsl. B Kancnon
OubuorTeKke, B 3ale KaTajloroB, HAXOOHTCS KOHCYJIBTAHT, KOTOPEIA Beerna nombmel BaM
COPHEHTHUPOBATHC B OMOIMOTEUHBIX GOHIAX H MPABUIBHO OQOPMHTE 3aKa3 HA KHHIY. ‘Pa60Ta;[ B
OuOnoTeKe, YUUTEIBAHTE CleAyolnne (HaKTOPHL: 1

— €CIIH BaM HeOOXOoAMMO HOA0OpaTh JMTEpaTypy MO KOHKPETHOH TeMe, HO Bb ;He 3HaeTe
aBTOPOB KHHI (MOHOTIpa(uil), HCIONMB3YiTe IpeAMETHBIN KATAJIOT; ‘ ‘

— CCJIM BaM H3BECTEH aBTOP WM Ha3BaHUE KHUTH, BBl MOXKETE BOCIIONL30BATHCS aJl
KaTaJIoroM; ‘

aB ]HTHBIM

— B KaX/10# OHOMHOTEKe JOMOIHATENILHO CYIIECTBYET KapTOTEKa JKYPHATBHBIX CTATeH;

— B HacToslIlee BpeMs OUOIHOTEKH IPEIOCTABIISIOT [LIATHBIE YCIIYTH I COCTABICHHUS
CITHCKA JIMTEPATyphl 110 TpeOyeMol TeMaTHKe, OIHAKO OTKAKHTECH OT coOJIa3HA BOCIIONB30BATHCS
3THUM, [TOKa He OCBOMTE METONUKY IIOMCKA JIUTEPATYPhl CAMOCTOATENBHO),

~ He 3abbIBaliTe PO pecypChl HHTEPHETA.

IIpu pabore nan pedeparamu nenonesyiite sxypaansl Y OH, XKIT®, Keanrosas
3JICKTPOHHUKA, CAHTBI €CTECTBEHHO-HAYYHOTO LUKJIA, IOHCKOBYIO chcTeMy Google u 1. 1.

Hacto B pedeparax BeTpevaeTcss HENpaBHIbHOE OQOPMIIEGHHE CIHCKA JIHTEPATYPH C
Onbirorpaduudeckoit TOUKH 3peHHs. DTO 3aMeuaHye NPHHIHIHATBHO, TaK KaK Hay4Hasd KU3Hb
HMEET COOCTBEHHYIO KyNbTypy, NpUOOINEHHe K KOTOpOM — ofiHA U3 33134 yHHBepcf ITETCKOTO
obpasoBanns. Muorma yuainmmecst OCTaBiSIOT HEAOCTATOYHO BPEMEHH IS HaanaHH;[ pa6OTBI
XOTd BOIPOC 0 CPOKaX — MHAMBALYAILHBIMH, HO Ka4eCTBEHHAS PabOTa CO3NACTCA B TG‘-IGH@C HGI{@J‘IB
1 MECALIEB, a He JHEH HIIH YacoB. !

|
IlpumepHbIe TeMbI pedeparon |

1 IlpnMmenenwe uHTepdepeHUHHE B HAYKe W TeXHHKe ((HILTPEL 3epKana, pedpakToMeTpbL,
M3MEPEHUE MaJlbIX CMEIUEHHUIT, 3aIIHCh TOJIOrPaMM).



2. Pomp mudpaknmm B npubopax, GOPMUPYIOIIMX H300paKEHWe: IHMH3E, MUKPOCKOIE,
TENECKOTTE,

3. ®oTovNMEeKTpUYECKNE MPHEMHHKH cBeTa ((HOTOIEMEHTHI, (GOTOAMOIBL, 3JEKTPOHHO-
onruyeckue npeobpasoparenu, PIY).

4. lBnenne MOMHHECTIEHIINN: OCHOBHBIE 3aKOHOMEPHOCTH, XaPAKTEPMCTHKH, HHTEPIPETALIA
B paMKaX KBAaHTOBBIX MPEACTABICHHUI.

5. HenuneliHbIe IIpoliecchl B cpefiaX ¢ KBaAPaTHIHON HEMHEHHOCTHIO

6. HenuneiiHble poneccr B cpeaax ¢ KyOHuHOM HETHHEHHOCTRIO

7. IlapameTprdecKHe MPOIIECCHl B ONTHKE U KOPPeAnus GOTOHOB ‘

8. T'eHepamms rapMOHHK, ONTHYECKOE AeTeKTHpoBaHMe. (Da30BbIif CI/][]HXpOHP‘LE;M H ero
peanmzanus.

9. CamodoKycHPOBKa BOIHOBBIX IIYYKOB.

10. HenuHeliHO-oNTHYECKHE MPOIECCH B ONITHYECKUX BOTOKHAX M CBETOBOJIAX.

11. Henunelinas ontuka pOTOHOKPUCTAINIMYECKHUX BOJIOKOH.

12. BemHyXneHHOe KOMOMHALIMOHHOE PACCESHUE CBETA.

13. JlasepHbli TepMOSOEPHBIH CHHTE3: COCTOSHUE U IPOOIIEMEL.

14. PyGunoBsi nazep.

15. Nd: YAG — nazep.

16. Jla3ep Ha cTeKiie ¢ HEOUMOM.

17. I'enuii-HEeOHOBEIC JIa3€PHhI.

18. Jlazeps! Ha Mapax MeIH U 30J10Ta.

19. AproHoBsiii nasep.

20. DxcuMepHBIe Jia3ephl.

21. Jlazepsl Ha KpacUTETISIX.

22. IlonympoBOTHAKOBBIE JIa3€PHIL.

23. Jlazeps! Ha OEHTpax OKPacKH.

24. PeHTTeHOBCKUX JIa3ephl.

25. BolOKOHHEIE JIa3ePHL

0) IlepeyeHs BONPOCOB AJIsi TECTHPOBAHHMS |

1. Jluneiino nonspuszopanHoe u3myueHnme He-Ne nasepa ¢ mupHHOiH cHekTpa 2(]' MI'g
HampaBisieTcs B uHTephepomerp Maxa-llennepa. B oxmom w3 maed muTepdeponme pa CTOUT
TMOJTyBOJIHOBAs IUTACTHHKA, €3 IOTeph MOBOPAYMBAIOIIAS IOJAPH3AIKIO Ha 90°. KaKOH IL()J'I)KHa
OBITE pasHOCTE TUTEY, YTOOB! Ha BhIXOAEe MHTEP(hEPOMETpa CBET GBIT HEHONIPU30BAH Bo ETOpOM
HOPSZIKE TIO OO ?

2. Kak ¢ nomompio xpucramia HHOGAaTa NUTHS CHENaTh HEMONSPH3OBAHHBIM JIHHEHHO
TMOJSIPU30BAHHOE M3JyYEHHE CBETOAUOAA C LEHTPAIbHOM JTHHONW BonHBI 500 HM W | WHMpHUHOIL
cinextpa 30 uM? Kakol AmMHBI HYXHO B3STh KpHMcTamn? OGHIKHOBEHHBIN | H€>06BI}<T:H[OB16HHBII71
TI0KA3aTeIH IPETOMIICHHS Ha JIMHE BOJIHEL 500 HM paBHBI, COOTBETCTBEHHO, 2,34 i 2,24,

3. B TeueHme Kakoro BpeMeHH (110 LOPSAKY BETHUHHBL) COTHEUHBIA CBET MOXK 0 cHHTaTh
IIOJIIPU3OBAHHEBIM ? 1

4. To xe, 1711 CBETOMO/1a, H3NMYYAOIIET0 B Iuanasone 30 HM ¢ MaKCHMYMOM Ha 5(%() H:M?

5. Kakast koppenamuonHas ¢yukuuss [naybepa usmepsercs B SKCIIEPUMEHTE IO
HAOIFONIEHHIO «CKPHITOH Mosipu3aruu»? 3annucaTh BEIPaXKEHHE.

6. HemuaroHanbHble MEMEHTHl MATPHIbl KOTEPEHTHOCTH DPABHEI HYJIO. ()s;Haqa.c‘rﬂr M 3TO,

4TO CBET HCHOJISIpI/IBOBaH?



7. Moxuo nu mo BUAy BekTopa JKOHCA ONpeNeNTh, SBIAETCS JIH CBET IMOJHOCTRIO M
YaCTHYHO 1I0JIIpU30BaHHbIM? OTBET 000CHOBATE.

8. Kakxoa nomkHa OBITH TONINIHA KBApLUEBOH IUIACTHHKH, OPUEHTHPOBAHHOU (ONTHHECKOM
OCBIO) TIOJ yIiIoM 45 rpalycoB K BEpPTHKAIHN, YTOOBI FOPU3OHTAIBHO MMOJSPU30BAHHOE H3JTyIEHHE
THTaH-CallpUpOBOro jasepa ¢ AnuHOH Boiabl 800 HM u mmaTensHOCTEO HMIyisea 100 (e Ha
BBIXOJ€ U3 ITACTUHKYA CTaHOBHJIOCH

a) BEPTHKAJIBHO MOJISAPH30BAHHEIM;
0) HenonApu3oBaHHBIM. JIByIpenomienue kpapia caurarh pasabiv 0.01.
¢

2 2
- ,|f-‘ | +|r| =1 o06pa3yioT rpymiy 1o 0THOIICHHIO

9. JlokaxuTe, 4TO MaTPUILI BHAA
K OIlepaiyl YMHOXKEHHSI.

10. IToxasate, uTO0 BekTOphl JIXKOHCA JUIs MPABOLMPKYISIPHOW W JNEBOLAPKYJAPHOLN
HOJIIPU3ALlH OPTOTOHAJILHBL

11. CKOIbKMMH ~ BELICCTBCHHBIMH  MApaMeTpaMi  XapakTepU3yeTcs  [IpOM3BOJLHBIH
JIByXMOJIOBBIN CBeTOAEIUTENL? Da3opas miactuaka? PoraTtop? Otser 060CHOBATE. |

12. Kak npeoGpasyercs Bexrop JIxoHca, korza BekTop CTOKca TIOBOPAYMBAETCA H‘@ T BOKPYT
ocu G637 3anumute MaTpuny Jxonca.

13. KoMMyTaTHBHBI JIH MOJISPH3aMOHHEIE IpeobpazoBanns? OTBeT 060CHCBATE.

14. Moxno 11 npuayMarh Habop (a30BBIX IUTACTHHOK HIM POTATOPOB, KOTop‘pm ‘JIIO6OG

IIOJISIPH3AIHOHHOE COCTOSIHUE IIPeoOpa3oBhIBAT Obl B OPTOIOHAILHOE? } |

I
15. (a) Kaxk nomxen ObITh MOJSPU30BaH CBET, YTOOBI MPOM3BONBHBIM POTATODP He 1M€H%>'IJ'[ €ro
|
cocrosrus nosipusanun? (6) Kakum 1omkeH ObITh POTATOP, YTOGHI OH HE MEHSIT IPOH3BONBHOTO

COCTOSHUSA IIOJIApHU3alIHN cBera?

A A

16. Kak u3 N1acTHHOK — W — cleiiarh MIaCTHHKY — ?

17. ImeroTcs 4eTBepTHBONHOBBIE IUIACTHHKH JUIS M3jiydeHus YAG:Nd mazepa ic III;JII/IHOI‘/'I
BonHbl 1064 mM. Bynyt sim ape Takue miuacTHHKE paboTaTh KAk ofHA MOIYBOJIHOBAs NUIACTHHKA?
Byner nu oana Takas ITacTHHKa paboTaTh KaK IOJYBOIHOBAs IUIACTHHKA I H3J1yquHy1;[ BTOPOI
TapMOHHKH TOTO JKe Jlazepa? | ‘

18. Ceet, noJsIpU30BaHHBIN THHEHHO 110 X, MAJAET Ha CUCTEMY M3 5 IJIaCTHH A/2, H]‘quJnM ocH
BCEX YETHBIX IUIACTHH HAIIPABJIEHEI II0J YIIIOM +1° K OCH X, 8 OCH BCEX HEUYETHBIX - IOJ yIJI()M -1°
kK Heil. Kak Oyzer momspusoBaH cBeT Ha BhIXOZE? A €ClIH Bce IIACTHHKH opnem I/Ip()BaHBI

\
OJHMHAKOBO - 110J yriioM +1° k ocu x? |

19. JIBa opTOroHANBEHO MOIAPH30BAHHEIX MOHOXPOMATHUECKHX ITydKa CBETA npoansn‘ qepes
ONMHaKoBble (a3oBBIe IUIACTHHKH, a 3aTeM COWBAIOTCA Ha SKpaHe. Byger nu HafDJlIOB[dTBCﬂ
uarepdepennua? OTBeT 060CHOBATE.

20. HaitTu cTeneHp NOJSIpH3aNNY 1JIsi OXHO(POTOHHOTO COCTOHHUSL.

21. Kax n3meputs napamerp Ctokca S;?

22. HapucoBaTe yCTaHOBKY UL H3MepeHHs KoMOuHauy napamerpos CTokca Sl+S12.

23. Berunenuts kommyTtaTop [S1,S2].

24. CocTaBntot i rpymiy oneparopsl Crokca? OTBeT 060CHOBATS.
25. Berunenute mapamerpsl CTOKCA IS COCTOSIHUS |Vac> + c|2 0>, reHe]ppra‘Mor‘o IpH

CITP mepgoro Tuma. Kakue napamerper CTOKCA MOTYT GBITh H3MEPEHB OJHOBPEMEHHO ‘mm 3TOTO
COCTOSIHHUA?
26. loka3aTh cooTHomeHue So? =:S¢%:+S;.



27. Haiitu cpentee 3HaueHue oneparopa S>=(S,S) B 0A1HOPOTOHHOM COCTOSHHH.
28. Haiitn kommyTatop [S2,S1].

29. lokaxwute, 4ro mnpHu3HaK Heknaccuunoctn Dy (0)= _g&gfil <1, g = ~—f;-- HE
g G\

BBINIOJIHAETCS JJIsl TEIUIOBOTO (IayCCOBCKOTO) H3NYYCHHUS.

30. BemonHseTcs a1 3TOT IPU3HAK JUISL KOTEPEHTHOTO H3TIyYeHHS?

31. HaiiTi 00BbeM KOT€peHTHOCTH JUIsl M3IYYEHHSI JUOIHOIO Ja3epa-yKa3ku ¢ JUTHHON BOJIHEI
650 M, mupuHOH cmekTpa 10 HM, AMaMETpoM mydka 3 MM M JH(PAKIHOHHON PacXoIHMOCTEIO.
(3auem 3meck ymoMHHaeTcs IHGpakimoHHas pacxoaumocts?) [Ipy KakoW MONIHOCTH Jia3epHOi
yKa3Kd B 06beMe KOTEPEeHTHOCTH OyIeT OuH (hOTOH?

32. Yemy pasna P-bynxnust 1uist Bakyyma? A (ysakmus Buraepa?

33. Kakue BEIMUMHEL HAJI0 W3MEPUTH B SKCIEPHMEHTE, YTOOBI YOEIUThCS B HEKIACCHUHOCTH
JIByX(poToHHOTO cBeTa? HapucoBatk cxeMy sKCIEpHMEHTA.

34. HaiiTu mapameTp rpynmupoBKH (HOopmupoBaHHylo K@ Broporo IIOpH,[(Kcl) gf?) 1St

COCTOSIHUS OL| 0> + Bl 2>

| +‘[3| =1. IIpu kakoM yCIOBHE CBET B TaKoOM | COCTO?IHI/IH: 6yz[eT

obnafaTh aHTHTPYITITHPOBKOM? ‘ L

. a o |
35. Kakoro nopsiaxa monxHa OBITh HEMHHEHHOCTh Y Cpelbl, YTOOBI B Helf ZBOSMQ)KH& ObLIa
resepauus TpexX(QpoTOHHOrO ¢BeTa? 3aluIUuTe raMWILTOHHAH. }

36. Kakue (u3mueckie BeNUYMHbl U3MEPIOTCA TIPH MpOBEpKe HepabeHCTBA bemna B opme
Knaysepa-Xopna-lllumonun-Xonbra?
37. Iloka3ath, 4TO IJIs CBETa B OEIUIOBCKOM COCTOSIHHH (XOTS GBI OJHOM M3 YeTBIpEX ),
|

¥ = (alTbj o bTaT)[vac>,
oF = (a1 |+ bTbT)‘vac>

i i
rae aT bT - OIICpaTropbl POXACHHA B NOJApHU3AllMOHHBIX MOJax X,y, a HH}JGKCBI 12

0003Ha4ar0T POCTPAHCTBEHHBIE MOJBI, CBET B KaXIOH M3 MPOCTPAHCTBEHHBIX MO I'[OJIHOCTBIO
HENOJAPU30BaH (CTENEeHb NOSIPH3AIH PaBHA HYJIIO). } ‘

38. Ilpn abcomoTHOM KanuOpoBke (GOTOAECTEKTOPOB ¢ MOMOIILIO 6H(])0TOHHOF0\ l'IOIJ[H (mo
metoxy Kurbiuko) oqun U3 neTeKTopoB BhIOUpaeTcs Gosee WHPOKOMOMOCHBIM (Kak Mo YIiy, Tak |
10 YacToTe), 4eM Apyroi. Kakol u3 IByX AETEKTOPOB MPH 3TOM KanuOpyercs?

39.Ecmu Ob1 y nered xamurana I'panta Geul MastHuk @Dyko ¢ ypesBHUAHO MaJbIM
3aTyXaHHEM, Ha Kakoil yroja Obl OTKIOHHNACH IUIOCKOCTH KAa4aHMil TOCIE  KPYTOCBETHOIO
nyTettecTBs Mo 374 napamnenn? [IpogonKuTenbHOCTD myTelnecTBHs - 365 quei.

40. Ha xakoH yroj moBOpayHBaeTcs IUIOCKOCTh KadaHWi MastHaka @Dyko *B CaHKT-
IletepOypre 3a cyTku? | \

41. Ha xaxoli yroj moBOpauHBaeTCs MOJSIPH3AIlMs CBETA IIPH HPOXOKICHHUH qepé:a 3‘ BUTKA
CBETOBOJIa, 3aKPYYECHHOrO B BUIE CHUPATH C PAAUYCOM 5 ¢M ¥ 1maroM 1 cm? ‘ \

42. Cet, HONAPU30BaHHBIM JuHEHHO 10 X, npeoOpasyercs B COCTOSHEE C ‘JII/IIJ[PI/IHOI/I
nojsipusanueit mox 45° a) poraropom, 0) miactuHkoi A/2. B kakom ciayuae 6yner 60nbme Haler
reoMerpryeckoi ¢aspl? OTBeT 000CHOBATE.

43. To xe, HaliTH HabeT reoMeTpuIecKoi (asbL.

44. CpeT, MONAPHU30BAHHBEIM MNPABOLMPKYJISPHO, IIPOIMYCKAIOT depe3 | [UIACTHHKY A/2,

OPHEHTHPOBAHHYIO OITUYECKON OCBIO IO YIJIOM % K BCPTHKaJIH, a 3aTeM qepes‘. 'I.‘OT-IHO} TaKYIO XKC



IUTACTUHKY, OPUECHTHPOBAHHYIO ONTHYECKOH OCBIO I10JI YIJIOM ~Y, K BepTHKanu. HaiiTw usMeHeHue
reOMEeTpHYECKON a3kl

44. OneHuTe 9yBCTBUTENILHOCTH KBAHTOBOTO MarHETOMETPA.

45. Kak ¢ nomompio ¢a3oBoif mmacTurku caenate 50% cBeTOAENUTENH [UIS X- H Y-
MOJSIPU3AHOHHBIX MOJ?

46. To xe, 115 NONYBOTHOBOU K YeTBEPTHBOIHOBOI macTiHKy. st niacTuaku A/37

47. HemonapusoBaHHOE H3Iy4eHHE, NPUTOTOBIEHHOE M3 X-MOJSPH30BAHHOIO H3IyYCHHA
TEIIOBOTO HCTOYHHKA (KaK?) IMPOIMYyCKAIOT 4Yepe3 IIOMYBOJHOBYIO [UIACTHHKY, OPHEHTUPOBAHHYIO
IOA yrioM 22.5° K X, 3aTéM ¢ NOMOLILIO NMPU3MBI [ J1aHa, BBIIISIOMEN X~ U y- TONAPU3ALKIO,
HapaBJLIIOT HA JIBa OAHOMOIOBEIX JETEKTOpPA (4TO 3TO 3Ha4UMT?). Kak u3MepuTh HOPMUPOBAHHYIO
KOPPEIALHOHHYIO QYHKIHIO gxy? UeMy oHa Oyner paBHa?

48. bynet nu nposBasThes 3GGEKT KCKPHITON MOJSPU3ALUKY» IS CONHEYHOTO csera?

49. Omnpenenenne KOppeBIMOHHON byHKIME Broporo nopsaaka G+.. Kak ee HsMe]‘pnTj.s?

50. Ompenenenne u cxema H3MepeHUst KoppenauuonHoi GyHkmmu GPyy. | } |

51. VYkaxure J[Ba HE3aBHCUMEBIX HHBapHaHTa IMpeoGpaszoBaHuii nonapmaupm BTOPOTO
TOpsAZKa T10 IIOJIIO M OJJMH MHBApUAHT YETBEPTOrO MOPSIIKA IO IIOJIIO. : i

52. Opnmn gemoBek (HazoBeM ero X) yTBEpKAAET, 9To KOTa AByX(DOTOHHEI CBET NafaeT Ha
50-% cBeronenutens, 06a hoToOHA Beeraa HAIPaBISIOTCS B OJUH BbIXo. I1pas ym X?

53. Haitoure (a?) B COCTOSHHH “CIKATOrO BaKyyma” [0)+c|2), c<<I1.

54. TloxaxwuTe, YTO JUIS CKATOIO BaKyyMa (a®) OTIIHYHO OT HYJIA, a (a) PaBHO HYJIH)

55. Halinure HOPMHPOBaHHYIO KOPPENSIUOHHYIO (YHKIHIO BTOPOTO ]nopﬂmfa g@ s
COCTOSHUH “ckaToro BakyyMma” |0)+c¢|2), c<<1.

56. Hapucyiite cxeMy SKCIEPHMEHTA 110 HAGIIOACHHUIO AMILTATYIHOTO CHKATHA.

57. Hapucyiite cxemy KkCnepHMEHTa 110 HAOMIOACHUIO KBaJpaTypHOTO CKaThA, |

58. 3anumure mpeobpasoBaHus bBoromoGoBa jis HEBBIPOXKIEHHOTO HapaMeT HYECKOTO
yeuimrens. Ilokaxure, 9To OHH COXPaHAIOT KOMMYTAIMOHHBIE COOTHOILEHHS.

59. HsoOpasure Ha Ha30BoM MIOCKOCTH CIIEAYIOIIUE COCTOSHAS CBETa

1)  cxaroe mo xoopanHAaTE;

2)  cxaroe 1o ¢ase;

3)  cxaroe 1o YucIy (HOTOHOB;

4)  cxatoe 1o daze H KOOPAUHATE OJHOBPEMEHHO.

60. Kak momy4uTs B OKCHEpHMEHTe ABYKGOTOHHBIA CBET, HE HCHONB3YS CIIOHTAHHOE
IIapaMeTPUUYECKOe paccesHue? i |

6l. Kak moiyuuTh B 3KCIEPHMEHTE CBET ¢ AHTHTPYNMUPOBKOH, HCIIONB3YS CHOHTAHHOE
[IapaMETPUYECKOe paccesHue? N

B) IlepevyeHr BompocoB K 3auery

1. OnTuka. Ot gpeBHux 1o Hetotona. Ot Hetotona 1o Makceeia.

2. VpapHenus Makcpenta. OneKTPOOMHAMHYECKAS TOCTOSHHAL, IEKTPOMACHUTHAS
IpUPOJa CBETA.

3. CrtpykTypa IUIOCKOH 3TeKTPOMATHUTHOM BOJHEI M ee IIPEACTABICHHE B KOMIIIEKCHOU
dopme. |

4. IInOTHOCTH NOTOKA SHEPTHH W HMMITYJbCa 3IEKTPOMATHHTHOH BOJHEL HHTE:Z‘HCI’IBHOCTB
BoiH. Pabotsel [1.H.JIeGenepa. |

6.  Msnyuenue smeKTpoMarHuTHBIX BOJH. CepruecKre BONHEL

7. OOmmH 1OAXOA K KBAaHTOBAHWIO OIEKTPOMATHHTHOIO MOJS B peJ'DITI/IBI/ICIC Kol u
HEPENATHBUCTCKOM Teopuu, KaHoHH4YeCckHe mepeMeHHBIe. |



8. Cxema KBaHTOBAHHS JIEKTPOMArHHUTHOTO M0JIs B paMkax ['aMuisToHOBa opMasii3ma

9. @ymxkmum lamuneToHa u  Jlarpamka. YpaBHeHHs, ONMCBHIBAIOIME  JANHAMUIKY
KaHOHUYECKUX NTEPEMEHHBIX B MEXaHUKE

10. CkoOkm IlyaccoHa u JHMHaMHKa MNPOM3BONBHBIX (YHKIMA OT KAHOHHYECKHX
[IEPEMEHHBIX

11. SCTeCTBEHHAS NIMPHHA JIMHUN H3nyvenus. JIopeHeBckuit KoHTyp.

12, CooTHolIEHHE MEXIY IPOAOIKUTEIBHOCTBIO UMITYJIBCA H ITHPHHOMN CIIeKTpa.

13. HutepdepeHnns MOHOXPOMATHUECKUX BOJIH. JIJIMHA H BpeMs KOI€PEHTHOCTH.

10. [ITuprna nETEPYEPeHIUOHHBIX o0, [100OCH paBHOrO HAKIIOHA U PABHOM TOJILKHEL.

11. MHTepdepeHIns HEeMOHOXPOMATHYECKUX BOIH. J[JIMHA U BpeMs KOT€PEHTHOCTH.

12. Muoronyuepast unTepdepenmus. [Ipoceernenue ontuku. JmspiexTpuuecKue 3epkasa.
Hnrepbepernnonnbie GUIBTPEL

13. Muoroiy4eBoii nuatepdepomerp @adpu-Ilepo. O6nactu nenoab30Banus.

14. Crosiume anexTpoMarHuTHEIC BOJIHEL OnbiT Busepa.

15. Mu¢paxuus ceera. Metox 30n Operens. 30HHAsH IIACTHHKA.

16. Judpakuus Opayarodepa Ha meNU: Ka4eCTBEHHOE U KOJHUECTBEHHOE OIIACAHME.,

17.  Nmdpaknus Opayraropepa Ha aByx memnsix. JudpakiinoHHas perneTka.

18. Oudpaxnus Ha KPYIIIOM OTBEPCTHH. ['ayCCOBLI ITYUYKH.

19. CrhekTpanbHble  XapakTepUCTHKH  AUPPAKUHOHHBIX  PEIIETOK.  Pasperaromas
cnoco6HOCTh. Kputepnit Panes.

20. CunmycompanbHas pemerka. ®asoBbie pemerxku. [uppaxuus @payurodepa Ha
YIBTPA3BYKOBOH BOJIHE.

21.  Jla¢paxknus Ha MHOTOMEPHBIX cTpyKTypax. @opmyia Bynsda-bparros.

22. PacnpocTpaneHne cBeTa B AHU30TPONHBIX cpeaax. TeH30p UIIIEKTPHUYECKOl
IIPOHHUILIAEMOCTH. JIBOIHOE JIyuenpesIoMIeHHE.

23.  Tonapmsannonnsle NpuOOPEL: Tpu3Ma HUKOIst, TUXPOH3M.

24. Ontuueckue ycwmurenu. OTpunmatesbHas —TeMmmeparypa. YCIOBHE  YCHIICHUS
H3JTy4eHHUS.

25. Jlasepsl. IIpuanmnumanbHas cxeMa. YcinoBHe crannoHapHoil renepaiyu, CriocoGl
MOIYJLIIKMK A0OPOTHOCTH. Mompl.

26. TrepmoTensHEIH na3ep Ha pyOuHe. Yersipexyposresbie cxembl OKT .

27. TazoBmii nazep Ha cMmecu He-Ne. Mexauusm co3gaHMs HHBEPCHOU 3aCeMEHHOCTH
SHEPTreTUYECKUX COCTOSTHHN.

28. KoMOuHaIMOHHOE pacCesTHHE CBETA.

29.  OcCHOBHBIE IOJIOKEHUS HETTHHEHHOM onTHku., ONTHYECKOE JETEKTHPOBAHHE.,

30. T'enepauus BTopoi rapMOHUKH. Y ciioBue (a30BOro CHHXPOHU3MA.

31. CamMoBo3zeiicTBHE cBETa B HETUHEWHOM cpege. )

32. IlapameTpudeckme mpolecchl B HenuHeitHol cpene. BPMB u ofpatnenne BomHOBOro
dpoHTA.

33.  Omnruka aswxymuxes cpen. dddexr Canbska.

34.  Dddexr Jomepa B ONTHKE: TPOIOIBHbINA M MOMEPETHBIH.

35. Huarepdepomerp MaiixkenscoHa. [lorsatre o @ypbe-crieKTpocKommm.

36. Cratuctuka (HOTOOTCUETOB OJHOMOIOBOTO NETEKTOpa, TOYCUHBIM JETEKTOP OIS B
KBaHTOBOM PaCCMOTPEHHH.

37. PacnpeneneHue GOTOOTCUETOB MIPH PETHCTPALIUH HOJIS B SHEPTETHIECKOM CO#TOHHI/II/I,



38.  Craructika (OTOOTCUETOB IPH PETHCTpAalMM TOIA C HPOW3BONBHON CTATHCTHKOM
($oTOHOB.

39. ®opmyna Cxammu-Mannens.

40.  Craructika (OTOOTCYETOB MHOIOMOIOBOIO JETEKTOPa, MPOM3BOZISIIAS (hyHKIHS,
JHCIEpCHs Yucia (POTOOTCUETOB.

41.  DHepreTuyeckne COCTOSHHA VIS OTHOM H MHOTHX MO, 3aBHCHMOCTh OT BPEMEHII.

42.  KorepenTHrlie coctosHus. CB3h C 3HEpPreTHUECKHM OasHCOM. Onepatop cMmeleHus..
KoopunatHeie ¥ HMITyIbCHEIE COCTOSIHHUA. CBA3B ¢ ApyruMu Gasucamu. CMemIaHHbIE COCTOSHHS.

43. Marpulia TNOTHOCTH B  3HEPreTHYECKOM  IIPEICTABICHHH. Korepeutnoe P-
npeictapienne. Pyuxis Burnepa. Xapakrepucruueckas GyHKIHUSL.

44.  CraTHCTHKA Xa0TH4eCKOro Moist. [IpU3HAKH HEKIACCHYHOCTH CBETOBBIX MO,

45.  3axon Kupxroda it cpearero uncia goToHOB B MOJE.

46. 3axon Kupxroda 115 [yMOB KBAHTOBOTO YCHIIUTEIIS.
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