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1. HEJIX OCBOEHMS JUCIHAIIINHBI
Henamu  ocoenms aucnummmeel (Monyis) «KBaHToBas omnTHKa» QOpPMHpOBaHHE Y
aClIMPaHTOB 3HAHUH ¥ KOMIIETEHUHH B 00JIACTH Ja3epHON (U3MKH, KBAHTOBOK M aTOMHOM OITHKH,
OCTAaBIIMXCS 32 paMKamu 0Opa3oBaTeNbHOH IIPOrpaMMBI  BBICHIETO NPO(ECCHOHANLHOTO
00pa3oBaHus, B YCIOBUSIX BBICOKOIl CTEIIEHM M3MEHYHBOCTH PHIHOYHON CPEIBI, CIIOCOGCTBOBAHHUE
dopmupoBannio Oyaymmx HaydqHO-TIENArOTHYECKHX KaApoB B OOINACTH Ja3epHOM (H3HKH,
HE00XOIMMOTO /UL yCHENHOH paGoTh! B PRIHOYHBIX YCIOBHAX COBpeMEHHOM Poccu.

3anaun Kypca cOpMHPOBATE Y ACIUPAHTOB TEOPETHYECKUE H MPAKTHUECKHE 3HAHHS, HABBIKA
H KOMIIETCHIINH NIPY PEIICHHH COBPEMEHHBIX IIPOOIIEM JIa3epHOi (PU3KMKH, B YaCTHOCTH:

— TYTE€M NPMMCHEHHS OCHOBHBIX NMOHATHH, KOHUENIUH U MoIeNel COBPEMEHHOM JIa3epHO
HAayKH;

— 3@ CYCT HCIONIB30BaHUS B TCOPHH M Ha IPAKTUKE COBPEMEHHBIX IOAXONOB M TEHICHINN B
MHKDPO- ¥ MaKpOMHUDE.

OcHoBHOH 3a1a4eil TUCIUIIINHEI TAKXKe SBISETCA H3ydeHHe KOI¢PEHTHBIX H KOOIIEPATHBHEIX
KBaHTOBO-OITUYECKUX ¢ (EKTOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOII BO
JlaHHas MUCUMILTAHA OTHOCHTCS K OUCLMIUIMHAM 110 BHIOOPY BapHaTHBHOHN wactu OTIOTI
NOJTOTOBKY aCIKPAHTOB 0 HANPABIEHHOCTH «JlasepHas ¢pusnkay. 3naHus, GopMHEPYEMBIE KypcoM
HEOOXOJHUMEI KaK B HCCIENOBATENBCKOH pafoTe, Tak M I8 HHXKEHEPHBIX paspaboTOK i
HaIpaBleHAR Na3epHON TeXHUKH. M31105keHHe MaTeprala B paMKax Kypca yUHTHIBACT, KAK 0a30BEIe
TOJIOKEHHS JIa3ePHOM QU3UKH, TAK U COBPEMEHHbIE TCH/ICHLUH JAHHOM 061acTH HayKH.

B Hacrosiee BpeMs 00J1aCTh MCTOTB30BAHUS KBAHTOBOW OINTHKK B KAYECTBE HAYYHOTO H
TEXHOJIOTHYECKOTO0 HHCTPYMEHTa IOCTOAHHO pacmuupsiercs. Kype «KsaHToBas onTuka» naer
OCHOBY I/  IOCNEAyIOIEH paboThl CHENUATHCTa © B OONACTH  JIasepHOH  (DH3HKH,
CHCTEMATH3HPOBAHO HPEACTABIISs IPUHITAIIE! H IPUMephI anMeHeHH;I JIa3¢pHOTO HU3JIy4ICHUS.

3. KOMIIETEHIINHA OBY‘IAIOH_[EFOCH ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUSI JUCITATLIUHDLI

B pesymprare ocBoeHHs mporpaMMsI acnnpaHTprI Yy BBIIYCKHHMKAa JODKHBI OBITH
cOopMHUPOBAHBI ClIeAYIOMIHE KOMIICTEHIHN:

YK-1 cnoco0HOCTEIO K KPHTHYECKOMY aHAIH3y H OLEHKe COBPEMEHHBIX HAy4YHBIX
AOCTHXXEHMH, TEHSPHPOBAHUIO HOBBIX HJEH NPH PELICHAW HCCIENOBATENbCKUX M IPAKTHUCCKUX
337124, B TOM YHCJIE B MEXKAUCIUIIIHHAPHEIX 00JIaCcTAX; i

YK-5 cniocoGHOCTBIO TITAaHHPOBATH U PEMIATh 33Jaud COOCTBEHHOIO IPOQECCHOHATIBHOTO U
JHYHOCTHOTO Pa3BUTHSL;

OIIK-1  cmocoGHOCTE — CaMOCTOATENBHO — OCYILIECTBISTH Hay4IHO-HCCIIEI0BATEILCKYIO
ASSITC/IBHOCTE B COOTBETCTBYIOIIEH MPO(pecCHOHATBHON 00IACTH ¢ UCTONB30BAHIEM COBPEMEHHBIX
METOZIOB MCCTIEIOBaHUs B HHPOPMALHOHHO-KOMMYHHUKAIIMOMHBIX TEXHOJIOTHIA,

IIK-2 cnocoGHOCTh aHATM3WpPOBATE M pa3pabaThbiBaTh HOBBIE METOABI H ¢busnueckie
MIPUHIUIBI TEHEPAIHH ¥ MPE0OPa3OBaHKs KOTEPEHTHOTO ONTHYECKOTO U3y IeHHMS;

IIK-4 TOTOBHOCTH MpPHMEHSTH COBPEMEHHEIE MATEMATHUECKHE METOMNBI IpH aHAIN3e
PONECCOB JIa3ePHOI (HYU3NKH, KBAHTOBOM ONMTHKH, POTOHUKH M NAa3epHBIX HAHOTEXHOJIOTHI,



ITK-5 roToBHOCTBIO HCIIONB30BATh COBPEMEHHBIE METO/IBI JIA3epHOH (U3MKH ¥ Ja3ePHEIX
TEXHOJIOTHA B PA3IMYHBIX OONACTAX HAYKW W TEXHHKH, BKIFOYAas BBICOKOTOUHBIE ONTHUYECKHE
H3MepeHud, MoauduKaLuio 1 06paboTKy MaTEPHANIOB, JIOKALKIO, JA3ePHYIO METUIUHY 1 JIp.

B pesynbrare oCBOEHHS IMCIHINTMHEI OOYYAOIIMICS |JOJDKEH JEMOHCTPHPOBATH CIEAYIOLHe
Pe3YIIBTaThl 00pa30BaHMA:

3HATb: MaTeMaTHIECKHe MOJENHA M peteHus Gpusuueckux 3anay (IIK-4, ITIK-5); ocHOBHEIe
HOAXOABl K YHCIEHHOMY pelneHuio ¢usudeckux 3afad (YK-1); coBpeMeHHBIE METOJBI
HCCIeIOBaHUs M WH(POPMAaIHOHHO-KOMMYHHKAIHOHHbIe TeXHonorun (OIIK-1); HOBEIE METOABI U
(pusn¥ecKye IPUHIUIEI I'eHepalidd U MpeoOpa3’oBaHHs KOrepeHTHOrO OMNTHYECKOTO U3TyYeHIs
(IIK-2); coBpeMeHHEIE METOMEI M TEXHONOTHH HAyYHOH KOMMYHHKAIHYM HA TOCYIAPCTBEHHOM H
HHOCTpaHHOM s3bIkax (YK-5);

Ymetb: pabotath ¢ HHpOpMANKel U3 PAasIHYHBIX HCTOYHUKOB, BKIIOUAS CETEBBIE PECYpPCh
cetd WHTepHET, Iy pelneHus HpodecCHOHANBHBIX ¥ COUManbHBX 3anad (OITK-1); kparuuecku
[IEPEOCMBICTINBATE HAKOIUICHHBINA OIBIT, M3MEHATh IPH HEOOXOAMMOCTH BHJ M XapakTep cBoei
npopeccuonansuoi aesrensaocty (YK-1); cobupars, 06pabaThBaTh B HHTEPIPETHPOBATH NAHHEIE
COBPEMEHHBIX HAyYHBIX HCCIIENOBaHUM, HEoOXOAMMbIE Uil (GOPMHUPOBAHMS BBIBOAOB IO
COOTBETCTBYIOIIUM HAYYHBIM, IPOGECCHOHATBHBIM, COLUATBHBIM U 3THYeckuM mpobaemam (TTK-5,
IIK-2, OIIK-1); mraH|poBaTh M pelaTh 3a4aqu cOGCTBEHHOIO IPO(ecCHOHAILHOTO 1 JIHYHOCTHOTO
pasButiA (YK-5); caMOCTOATENBHO OCYIIECTBISITE HAy4HO-HCCIENOBATENBCKYIO AESTEIHHOCTD B
COOTBETCTBYIOLICH NPOGECCHOHANBHON O0NAcTH ¢ MCIHOJb30BAHHEM COBPEMEHHBIX METONOB
HCCIIeI0BaHMS U MH(OPMAIOHHO-KOMMYHUKAIMOHHEIX TexHosoruit (OI1K-1);

Baagers: CrocoGHOCTBIO CTPOUTH MaTEMATHYECKHE MOJCTH OOBEKTOB HCCIEIOBAHHS U
BBIOMPATH YMCIIEHHBIA METO MX MOIETHPOBAHKS, pa3pabatbiBaTh HOBHIA MM BHIGHPATH COTOBBI
QITOPUTM  PEIIEHHsA  3aja4d;  CHOCOOHOCTBIO K MHTEIUIEKTYAIBHOMY,  KYILTypPHOMY,
HPABCTBCHHOMY, (QH3HMYECKOMY W IPO(ECCHOHAIBHOMY IcaMopa3131/IT1/1I0, NIOBBIIICHUIO CBOCH
kBamudukanui 1 MactepcrBa (IT1K-2, OIIK-1); CHOCO6HOliTI:EO IpUOOpETaTh HOBBIE HAYYHBIE H
NpoecCHOHANBHBIE 3HAHMA, HCIONB3YS COBPEMEHHBIE 0(pa3oBaTeibHble H HHMDOPMALHOHHEIE
TEXHOJIOTHH; CIIOCOGHOCTBIO COCTABNATh M KOHTPOJMPOBATH IUIAH BHITONHEHAEMOH paGoTHL,
MIIAHAPOBATh HEOGXOIUMBIE VI BBINOJHEHHA pabOTBl PECYpChl, ONEHUBATH Pe3yJbTATHI
cobcrBeHHOH paboThl (ITK-5, TIK-4); crtoco6HOCTRIO nnaHH};%BaTL H pemarh 3a71a4u COOCTBEHHOIO
Ipo¢eCCHOHANBHOTO U THYHOCTHOTO passuths (YK-5); crioco6HOCTBIO K KPHTUYECKOMY aHAJIU3Y H
OLICHKE COBPEMEHHBIX HAYYHBIX NOCTH)KCHWH, IEHEPUPOBAHHIO HOBBIX HIEH MPH DEHICHHH
HCCIIeIOBATENIECKAX M MPAKTUYCCKUX 3324, B TOM HCIIE B MK IUCIHILTHHAPHBIX o0nacTax (VK-1,
[1K-5).

4. CTPYKTYPA U COAEPKAHUE JUCIHUAILINHBI
O61ast TPy 0eMKOCTb AUCLIMILTHHBI COCTABIISET 3 3aueT ibic equHULE], 108 gacos.
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COJEPXKAHUE JUCITUILINHbI
1. OcHoBHOe cogepikaHue Kypea.

1.1.BBenenue.

OcHoBHBIE TIpOGTEMBI M HANpPAaBIEHHA B COBPEMEHHOW onTuke. Kiraccmueckas
SJICKTpOMAarHuTHas Teopus cBeta. Kiaccuduxanus | smekTpoMarsuTHEIXK — BomH., Illkana
SIEKTPOMATHUTHBIX BOJH. VICTOUHUKY CBETa, MX XapaKTepHCTHKH, OTpaHHIeHHOCTh KIIACCHYECKOM
TeOpHHd. KOpIIyCKyIISIpHO - BOITHOBOM AyanusM.

L.2. OcHOBRI 3/1EKTPOMAarHATHOI TeOPHH cBeTA.

Ypasaenust Maxkcsemna. BomHoBoe ypapmemme. Dberymmme 9IEKTPOMArHUTHBIC BOJIHBL
CkopocTs CBeTa B OJHOPOAHBIX H30TPONHBIX AuseKTpuKax. [IIOTHOCTh SHEPrUM W HMITyIbCa
ONICKTPOMArHUTHRIX BOMH. Bektop VYmopa-IloitHruHra. UHTeHCHBHOCTD cBeTa. JlaBleHHe CBeTa.
Omnerits Jlebenesa.

1.3. MoaynupoBaHHbIe BOJTHBL.

Mozgeny  onTHYECKOro  HM3ydyeHHs. BoONHOBBlE| IYYKH W BOJHOBHIE  MAKETHL
Moroxpomatiyeckue H KBa3MMOHOXPOMATHYECKHE BOJIHBI, IIHPOKOMIONOCHOE n3aydenue. Oypoe-
aHanu3 ¥ Qypbe-CHHTE3 BONHOBBIX moiedl. CHeKTpanbHas LIOTHOCTs MOITHOCTH., COOTHOLICHITE
MEXIY NJIHTEIbHOCTHIO HMITYIIbCA U IMHPUHON CIIEKTpA.

1.4. SIBnenne untepdepennun.

HNutepdepenuns MOHOXpoMaTHIeCKHX BoMH. MHTep(epeHuus KBa3UMOHOXPOMAaTHYECKOTI'0
cBera, QyHKIMA  BHAHOCTH. (OCHOBHBIE I/]HTeptl)e!chHI/IOHHBIe cxemel.  [lomydenwme
HUHTEPGEPEHIIUOHHBIX KAPTHH JETeHHEM BOJHOBOTO cb]lnoma (Meron IOmra) u neneHmeM
aMIumTy el (Meton Ppenens). [Tonock paBHOM TOJ'IH.II/IHBI‘I/I paBHoro HaknoHa. MuTepdhepomerp
Maiixenncona.

1.5. OcHOBHbIE IOHATHS KBAHTOBOMW ONTHKH

AHayUTHYeCKUH CHUTHAT W (QIyKTYaldd WHTEHCHBHOCTH. Koppensamuonnrsie ¢ynkiug.
Pamuyc m nnuma korepertHocTH. WnTepdepomerpsr Maiikenscona u FOmra. Wnreppepenius
MHTCHCHBHOCTH ¥ 3bdexr Bpayna-Teucca. ®axtop BBHIpOKACHHS. P eKTHI IPYHIHPOBKH H
GHTUTPYIIHPOBKH (oToHoB. CratHerHKa (GoToorcueTos. [lonyknaccuueckas dopmyna Mangens.
Pomb ofieemMa merextupoBanus. Pacmpemencuue umcen (OTOHOB B TEINIOBOM ¥ Ja3epHOM
M3IydCHHHW B Cy4asX OAHOM M MHOTUX MoJ. OD(QEKTH IrpynmUpoBKH (OTOHOB. Koppensius
(OTOHOB.

1.6. KBanToBanue nmoJs

Ypasuenme MaxcBeria B (kt)-HpencTaBieHnu. KaHoHHueckme TIEPEMEHHBIE  TIOJI.
["aMunbTORNaH 10N U 3apsafoB. JJUnonbHOE npubmmxerne. CkoOku Ilyaccona u KOMMYTATOPHI.
Cammerpusarusa.  HopmanbeHo-ynopsimoueHHbIe omepartopsl. @opmyna Beiikepa-Xaycaopoa.
KBaHToBAHHE NOJNS B OMBNEKTPHKE M B pesoHatope. JlMHaMMKa IIOJIS B IIPEACTABICHHSX
Hlpenunrepa, Feiisentepra, qupaka. OGo3HaueHMs Hupaka. Pasnosxenwe OTIEPATOPHON EIWHMIIEL

1.7. Knaccuaeckme Moie/In H3JIy4eHUs CBETA.

Knaccrueckas Momens  3aTyxaromiero AHUMONBHOTO  oCLMIATOpa. OLeHKa BpeMeHH
saryxanus. Jlopennesa (opMa M IIMpHHA JIMHHH M31y4eHAs. EcTecTeHHAs LIIMpUHA JTHHHH
u3TydeHus. Msnydenue amcamMOns CTATHCTHYECKH HE3ABHCHMEILX OCIUJIATOPOB. Y IapHoe
(CTOJIKHOBHTENTBHOE) H NOIIEPOBCKOE YIIHPCHHE CIEKTpanbHON NuHuH. [IonsaTHE 06 0HOpPOIHOM
U HEOXHOPOJHOM YIIHPEHHH,

1.8. Korepeurnoers BoJIH.

Bpemennas KorepeHTHOCTB, BpeMs M UIMHA KOT€PEHTHOCTH; CIIEKTPAIBHOE W BPEMEHHOE
paccMoTpenue. B3auMOCBA3h CHEKTpa M KOPPEITALMOHHOMN bynxoun. TTonstwe o ®ypse-



cnekTpockonuu. llpocTpancTBeHHas —KorepeHTHOCTh. MHTepdepomerp IOmra. 3Besmbii
uHTephepomeTp Malikenbcona. Pajiyc U cTeneHs HPOCTPAaHCTBEHHON KOTEPEHTHOCTH, HX OLEHKA
AUIA TIONEH TeIIOBBIX HCTOYHHKOB H JIa3€poB. METOIBI |[OBBILEHHS CTEMEHH KOTEPEHTHOCTH.
[IpocTpaHCTBEHHBIE (DUITBTPEL

1.9. MuoroayueBast unrepdepenuus.

Cynepmosuuus MHOTHX BOJH C PaBHEIMH aMIUmMTyfAamu. Mmtepdepomerp ®abpu-Ilepo.
®opmyna Oiipu. IInacturka Jliommepa-I'epke. CTosdHe CBETOBBIE BOJHBL OIBITHI Bunepa.
llpuvmenenne wuHTEpdEpOMETPOB B Hayke M TEXHMKE: H3MEPEHHE MalblX CMELIeHH,
pedpakromerpus. rTephepeHnonHbIe GUIBTPHI U 3epKaa.

1.10. AABenne nudpakium.

Hpuanun Iofirenca-®peHens, ero HHTErpanbHas 3alUCh W TPaKTOBKA. 30HBI (DpeHens.
lIpruveHeHne BEKTOPHBIX JUarpaMM IS aHaiu3a JA(PAKIHOHHEIX KAPTHH. SOHHBIE IIACTHHKH.
Hudpakuus Ha KpyrmoM OTBepcTHH W dKkpaHe. Ilpmmnun BaGune. Bmmkuss ¥ JaipHAS 30HBI
mudpaxuun. [uppaxnuonsas mmHa. Judpakuns Ha Kparo MOMy6eCKOHETHOTO skpaHa. Crmpaib
Kopsro.

1.11. IlonsiTie o Teopnn Audpaxuuu Kupxroda.

Hpubmuxenne  @penens u  mpubmmkenne  @paynrodepa.  IIpocTpaHCTBEHHOE
npeoGpasopanue ®Dypbe. duppakumoHHas KapTHHa B JanbHed 30HE Kak Dypre-o6pa3
IubpaKkiuEoHHOro 06BeKTa. YTTIOBOM CIEKTp, CBA3b €ro IHPHHBI C Pa3MepaMH OTBEPCTHSL.
HMuppaxius Opaynrodepa Ha meH, Ha IPIMOYTOTEHOM H KPYTIOM OTBEPCTHSIK. AMIUIHTY/IHEIE U
$asosrte nudpaximonnele pemerky. Jupakuyus HA aKycTHYECKHX BOJHAX. AKYCTOONTHUECKHE
MOZIYNSTOPBL.

1.12. Indpakous 4 cieKTpaJbHbIH AHATH3.

CnexrpanbHblii anamus B onTuke. CIEKTPOCKONMS ¢ MPOCTPAHCTBEHHBIM DAa3iIOKEHHEM
crekTpos. IIpusmenHble, MuppakuroHHble U HHTEPGEPCHINOHHbIE CIIEKTPATEHEIE IPHOOPHI X HX
OCHOBHbIE ~XApaKTCPHCTHKH: amlapatHas (YHKUWA, yIjIoBas W JIMHeWHas JAHUCIEpCHs,
paspemnaroimas crocodHOCTb, 00JIACTD AUCTICPCHH.

1.13. Tudpaxknusi BOJHOBBIX YYKOB,

Mu¢paxunonnas Teopus (HopMHpOBaHHA H300paxkeHuit. Pomp mudpaxmuu B npubopax
dopMupylommux u3o6paxceHHe: JIMH3E, TeNecKome, MHKPOCKome. ClenuanbHble  METOMbI
HaOmoaeHus GasoBEIX 06EEKTOB: METOH (Ha30BOr0 KOHTPACTA, METO/ TEMHOTO MOJIA.

1.14. OcHOBHbIE THIIBI COCTOSHMIA 110JISI

OHepPreTHIeCKHe COCTOSHHS IS ONHOM M MHOTHX MOZ. 3aBHCHMOCTH OT BPEMEHHU.
Korepentnsie cocrosums. CBsi3b ¢ DHEPreTHYECKHM  GasHCOM. Oneparop cMemenus.
Koopnunarnbie ¥ uMITyIbcHble cocTosuust. CBa3b ¢ ApyruME Gasucamu. CMeIIaHHbIE COCTOSHHUL
Marpuna IIOTHOCTH B SHEPreTHYeCKOM IpexcTaBieHun. KorepetHoe P-mpencrasnenue.
Oynkiua Burnepa. Xapakrepuctudeckas GpyHKnus. CTATHCTHKA XAOTHYECKOTO ITOJIA. IIpu3Haku
HEKJIACCHYHOCTH CBETOBBIX. ITOJIEH.

1.15. OcHoOBHBIE MpECTaBJ/ICHAS 0 KBAHTOBOH TEOPHH H3JIyYeHMsl CBETA ATOMAMH H
MOJIEKYJIAMH.

Mogens  nByXypoBHEBOM cHCTeMBL BsammomelcTBHE JBYXYPOBHEBOH CHCTEMEI G
U3Iy4eHHCM: CIIOHTaHHBIE ¥  BBIHYXKICHHBIE Iiepexonpl. Kosduumentsl DifHmreiina.
MHoroyporeBsle  cHCTeMBl.  SIBNEHHE  TIOMHHECHEHIMH: OCHOBHBIC 3aKOHOMEPHOCTH,
CICKTPAIBHBIC M BPEMEHHBIC XapaKT€PUCTHKM, HHTEPIPETalids B paMKax KBaHTOBHIX
PEACTABICHAH. Pe30HaHCHOe yCHJIEHHe CBeTa IPH HHBEPCHOM 3aCeNEHHOCTH JHEPreTHYECKUX



ypoBHeH. MeTomsl CO3ZaHHs HMHBEPCHON 3aCeNeHHOCTH B pPasIU4HBIX cpenaX. DakTopsl
OIPEAENAIOIINE INUPHUHY IMHHH YCHIICHHUS.

1.16. CraTtncrka $poTOHOB U (0TI 1EKTPOHOB.

Craructuxa gortoorcueros. opmyna Mangens. GakropuaibHble MOMEHTHL [Ipon3Boasmas
¢ynxums. Pacnpenenenus [lyaccona u Bose-Diinmmreiina. GopMyna DiHINTEHA A1 AUCTIEPCHE
urciIa poToHoB. ['pynnupoBKa H aHTHTPYNIHPOBKa GOTOHOB. POTOHHEIHN IYM U €T0 IOJABICHHE.

1.17, JIazepsl - yeTpoicTBO W NPHHIHI PadoThI.

PoJik onTr4eckoro pesoHaTopa. YCIOBHS CTALHOHAPHOM reHepamuu (Gananc das u GanaHc
amaTyn). IlpononeHele M nomepeunsle MOAbl. CHEKTPANBHBIM COCTAB HM3JIYYeHHS Ja3epoB.
CHHXpOHHU3AIMA MOJI, TeHEpallls CBEPXKOPOTKHX HMILY/IbCOB. DHEPTeTHIECKHE XapaKTePHCTHKH
JIa3epHBIX CHCTEM.

1.18. Henuneilinple oNTHYeCKHe  siBjdeHMs. llojdpus3amusas  cpeabl B IO
BBICOKOHMHTEHCHBHOTO

nasepHoro wmanydeHus. Cpenbl ¢ KBaApaTHYHOM HENMMHEHHOCTBIO. ['eHepallds TapMOHUK,
ONTHYECKOS NeTeKTHpoBaHue. PDa3oBell CHHXpOHH3M U ero peammsamus. Cpempl ¢ KyOHUECKoi
HENMHEHHOCTBI0. CaMOQOKyCHpOBKAa BOJHOBBIX ITyYKOB. BBHIHYX(IEHHOE KOMOHHAIIMOHHOE
paccesiHMe CBeTa.

1.19. 3axon Kupxroda nis remsioBoro usiyqenns

KuHeruueckoe ypaBHeHMe LT cpemHero umcia GoToHOB B Mome. 3akoH Kupxroda
OJHOM IIOMEPEYHON MOJIBL CBS3b TEIUIOBBIX IIYMOB M MOIVIONIEHHS (YCHJIEHM:). 3aHCHMOCTB
CHEKTPANBHOM MOIIHOCTH IyMa OT 4acToThl, d(¢exTHBHON TemmepaTypsl, ycunenus. Lllymel
MHOTOMOZAOBOTO YCHITUTEJIS, OLIEHKA IPKOCTH U MOIIHOCTH CBEPXJIIOMHHECIEHIIHH.

S. OBPA3OBATEJIBHBIE TEXHOJIOT U

® JICKIUOHHO-CEeMHMHapCKas  cucTeMa oO0y4deHHS  (TpaiHIHOHHBIE JICKNHUOHHBIE W
1abopaToOpHbIe 3aHITHS);

® MPUMCHCHHE MYJIbTHMEINWA TEXHONOTHH (TpOBeleHHE JIEKIMOHHBIX 3aHATHH ¢
[IPUMEHCHUEM KOMIIBIOTEPHBIX MPE3CHTAMH H JEMOHCTPAMOHHBIX POJMKOB C IOMOLIBIO
mpoekTopa win IBM);

* UH(OPMAMOHHO-KOMMYHHKAIMOHHEIE TEXHONOTHH (UPUMEHEHHE HH(OPMAIMOHHBIX
TEXHOJIOTHH JJI1 MOHHTOPUHTIa TEKYIIEH yCIIEBAEMOCTH aClIMPAHTOB W KOHTPOJIA 3HAHHI);

® BCTPEYM C Y4YCHBIMH, pabOTAalOMMH B 00JacTH Ja3epHOM (H3MKH M Ia3epHOU
JUAarHOCTHKH.

6. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITPOMEXYTOUYHOM ATTECTALIMA IO UTOT'AM OCBOEHUS
JANCHUIIINHBI n YYEBHO-METOJIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBLHON PABOTBI ACIIUPAHTOB

a) CamocTonTebHan padoTa

CamocrosiTenbHas paGoTa aCHHPAHTA — 3TO CPEIACTBO BOBJICYEHHS acliipanTa B
CaMOCTOATEJIPHYIO IO3HABATENLHYIO AEATENBHOCTH, (POPMHPYIOLIYI0 ¥ HEr0 NCHXONOTHYECKYIO
NOTPeOHOCTE B CHCTEMATHHECKOM CaMO0OPa30BaHUH.

CamocrostenbHas paboTa aCIIUPAHTOB BO BHEAYIMTOPHOE BPEMS MOYKET IIpeycMaTpHBATh:

— NIpopaboTKy JIEKIHOHHOTO MaTepHasa, paGoTy ¢ HayYHO-TeXHHYECKOi JIUTEPATYPOH TIpH
H3Y4CHHA Pa3/Ie)IOB IEKIHOHHOT0 KYPCa, BEIHECEHHBIX HA CAMOCTOSTENBHYIO IPOPaGoTKY;

— pelIeHHe 337aY;



— ITOATOTOBKY K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM;

— BBHINIOJIHEHHE HHAUBHYAJIbHBIX 3a[aHUM, IpeTyCMOTPEHHBIX yUeOHBIM TIJIAHOM H T. 1.

CamocrosrenbHas pa0oTa aCIIUPaHTOB B ayAUTOPHOE BpeMs BECbMa MHOT000DA3HA H MOXKET
[IpeAycMaTpUBATh:

— BEINOJIHEHHUE CAMOCTOSATENIBHBIX PaboT;

— BBITIOJIHEHHE KOHTPOJIBHBIX pabOT, COCTABICHUE CXEM, THATPAMM;

— peuIeHHue 3a1a4;

— paboTy co cpaBOUHOI, METOAMYECKOM U HAYYHOM JIUTEPATYPOIA;

— 3AIIUTY BHIIOJIHEHHBIX padoT;

~ OTICPAaTHBHBIH (TEKYILHH) OIIPOC MO OTAETHHBIM TeMaM HU3y4aeMOi JUCIHILIHHEL,

— cobecenoBaHNe, KOIOKBHYMEL,

— TeCTHPOBAHHE U T.1I.

B xone caMocToATenbHOH paboThl JODKHA OCYIIECTBISTECS TIaBHAA QYHKIUA OOyUeHHS —
3aKpeIUICHUE 3HAHMM, MOJIyYeHHE HOBBIX M IIPEBpAIiCHHE HX B YCTOWYUBBIE YMEHHS M HABBIKH.
ITocTaHOBKA CaMOCTOATENBHOM PaGOTH! OCYIIECTBIACTCS JIEKTOPOM AMCHUIUIAHEL U IPEIIIONAraeT
¢€e IIaHHPOBaHNE, HOPMUPOBAHUE, OPTAaHU3AIUIO U KOHTPOJIb.

Buamu 3amanmii 171s caMOCTOATENbHOM paGoThl MOTYT OBITh:

AJISA OBJIACHHA 3HAHUSIMM:

— YTeHHe TeKCTa (Yu4eOHHUKa, IIEPBOMCTOYHNUKA, AOHIOIHATEIBHOMN JTUTEPATYPHI);

— COCTaBJICHHE IIJIaHa TEKCTa; rpadHyecKoe H300pakeHHe CTPYKTYPhI TEKCTA;

— KOHCIICKTHPOBAHHE TEKCTA; BBIMHUCKK M3 TEKCTa; paboTa CO CIOBApSAMHU U CIPABOUHMKAMY;
O3HaKOMJICHHE C HOPMATHBHBIMHU TOKYMEHTAMHU;

— y4eOHO-MCCleoBaTeNbCKas paboTa; HCIONB30BAHHE aylduO- W BHIEO3aluceil,
KOMIIBIOTEpHOM TeXHUKH U VIHTepHeTa 1 1.,

JJISL 3AKPEIVICHAS N CHCTeMATH3 2NN 3HAHHI:

— paboTta ¢ KoHcIEKTOM JeKnuu (06paboTka Tekcra); MOBTOpHAd paboTa Haj Y4eOHBIM
MarepuanoM  (yd4eOHHKA, [EPBOMCTOYHHKA, JONOJIHHUTENBHOM  JIHTEPaTyphl, aymuo- H
BHIEO3aKHCEH);

— COCTaBJICHUE IUIaHA U TE3UCOB OTBETA,

— COCTaBJICHHUE TaOJIMIL U1 CHCTEMATH3alluK y4eGHOrO MaTepraa;

— OTBETBI HAa KOHTPOJILHBIE BOIIPOCHI,

— aHaMTHYecKas o6paboTKa TekCcTa (AaHHOTHPOBAHHE, PEleH3UPOBAHHE, peepHPOBAHHE H
zp.);

— IIOArOTOBKA COOOIIECHHH K BRICTYIICHHIO Ha CeMHUHape, KOHPEpEeHINH;

— MOATOTOBKA pedepaToB, JOKIAI0B;

— cocTapiieHre Oubmorpaduy, TECTUPOBAHKE U MIP.;

A popMUPOBAHMS YMEHHIA:

— PeIliCHHE 3a]1a4 U yIpaXXHEeHuH mo obpasily;

— pelLIIeHWe BAPHATHBHBIX 3a/1a4 1 YIPaKHEHHIH;

— BBINOJIHEHHE PacyeTHO-IrpadHIecKuX paGoT U ap.

Buner sajaHuii s caMOCTOATENBHOM paGOTbl, MX COAEPKAHHE M XapaKTep MOTYT HMETh
BApHATHBHBI ¥ 1uGepeHIMPOBAHHEIH XapaKrep, y4YHTHIBATE CIEHH(GHKY CIEHHATBHOCTH,
H3y4aeMOH NUCUHUILIHHBL, WHIMBHYIbHbIE 0COOEHHOCTH aCTIPAHTOB.

Ilpu wsydenuu Kypca Qusuxu GombINoe 3HAYeHHE HMeeT IIPAKTHYECKOE IPHMEHEHHE
TEOPCTHYCCKUX SHAHMM NpH PEIICHHH 3a7a4. JTO CIOCOGCTBYET NPHOOIIEHHIO ACTIHPAHTOB K
CaMOCTOATENBHOM TBOPUECKOH paGoTe, YYMT aHAIM3MPOBATH H3y4Y4eMble SIBICHHS, BBIACIATH



ITaBHBIe (DAKTOPHL 3a4acTyi0 ACHHPAHTHI CTAJIKUBAIOTCA C OTpe/IeNIeHHBIME TPYAHOCTSMHA TIPH
pelleHnd 3a1a4 1o (uskke. OTO OOBACHICTCA TeM, YTO I HMX PEIUCHHS, KaK IIPABUIIO,
HEZIOCTATOYHO (POPMANBHOTO 3HAHHA (U3MUECKUX 3aKOHOB. B HEKOTOPHIX CIy4asx HEOOXOIHUMO
3HAHWE CINENUATbHBIX IPHEMOB, OOMMX U PEIEHHs ONPEAeNCHHBIX TPYMN 3aiad. B mpyrux
CIIydasx TakuX METOJAOB HE CyIiecTByeT. Torna rmaBHEM, 4TO CIOCOGCTBYET yCIeXy, CTAHOBUTCA
COOCOOHOCTH AHAMTHYECKOrO MBIILICHHS. ‘

OTUM IBYM OCOOGEHHOCTSIM pelleHHs (HU3MYECKHX 3a71ad Ha n}pa#(TquCKHx 3aHATHAX
TPETIONABATRIAME YIRIICTC ONPEAENEHHOe BHUMAHHE, OHAKO XOPOUIETO PEe3yIbTaTa, aclupanT
MOJXKET JIOOHTBCS TOJBKO C MOMOMIBIO CaMOCTOSTEIBHOTO PEIeHHs pasHOOGpasHBIX 3azad. s
CTUMYJISOMH 3TOro Iponecca aClupaHTaM MPeUIaraloTess MHANBU LY ANILHBIE 331aHHUSL.

Meroanyeckue ykazanus 11s Hanucanus pedepara

Pedepar (ot nar. refero - moxnaasisaro, coobmaro) - KpaTkoe U3JI0)KEHHE B IHCBMEHHOM BHJIE
UM B (opMe myGNEYHOIO BEICTYIUICHHS COJAEp)KAHUS KHHIH, HaydHOI paboTEI, pe3ynbTaToB
M3Y4€HHA HAYYHOM NpoONeMBl; JOKIaZ Ha ONpPE’ENECHHYI TeMYy, ﬁKJHOanOLuHIVI 0030p
COOTBETCTBYIOLIMX JIMTEPATYPHBIX M JPYTHX HCTOUHHKOB. Kak mpasmio, pe(bepaT 1MeeT Hay4IHO-
MHGOPMALMOHHOE HA3HAYEHHUE, HTO JUUIb KPATKOE M3JOXKEHHE UYKHX HAYYHBIX BBIBOJIOB. DTHM
pedepar oTIMUAETCS OT KypcoBOM H IMIUIOMHOM paboT, KOTOpHIE Hpe,I[CTaBJ'ISIIOT coboit
COOCTBEHHOE HAYYHOE HCCIIEI0BAHHE.

Hamucanne pedepara (Hokiana) HaYMHACTCS C OTPEAENICHHS TEMBI K no,u60pa JIUTEPATYPHL
HanGonee pacnpocTpareHHas mpo6ieMa Y IepBOKYPCHHKOB — HeyMeHHe paboTaTh ¢
6ubnnoreynbME (oHTamu. [103TOMy BBl JOIDKHEI B MAKCHMAIBHO C)KaThle CPOKH HAayYUTHCS
CaMOCTOATE/ILHO TOAOHPATh JIMTEPATypy — 5TO 3alor Bamieil ycHemmHo# yueGs. B kamoit
Oubimuoteke, B 3ame Karaloros, HAXOAUTCA KOHCYJIBTAHT, KOTOpBIH BCETZa IIOMOXET BaM
COPHEHTUPOBATECA B OMONHOTEUHBIX POHIAX M IPaBUIBHO 0GOPMHUTE 3aKa3 Ha KHUTY. PaGoras B
6ubnroTeke, yauThIBaiite clieayromue GpaKTOp.I: :

— €CJIM BaM HEOoOXOAMMO MoAo0paTh JHTEPATypy MO KOHKPETHON TeMe, HO BBl He 3HaeTe
aBTOPOB KHHUT (MOHOTpadHit), HCIONB3YHTE HPeAMETHBIN KaTajIor:,

— €CJIM BaM M3BECTEH aBTOP WU Ha3BaHHE KHUTH, BBl MOYKETE Bocnom>3¢BaTLc;1 an(aBUTHBIM
KaTaJoroM; |

— B Ka)KI0H OHO/IMOTEKE NOMONHUTENBHO CYILIECTBYET KapTOTeKa )I(ypHaJ“‘{LHBIX cTaTel;

— B HaCTOsAIIee BpeMst GHOIMOTEKH IPENOCTaBIIIOT IIATHEIE YCIIyTH ,ZU'IH‘ COCTaBJIECHUS
CHIHCKa JINTEPATYPEI IO TpeOyeMoit TeMaTHKe, OMHAKO OTKAKHUTECH OT c06na3Hh BOCITIOJIb30BaTHCS
STHM, II0Ka HE OCBOMTE METOIMKY IIOMCKA JTUTEPATYPBI CAMOCTOATEIIBHO;

— He 3a0bIBaliTe PO PeCypChl HHTEPHETA.

IIpu pa6ote Han pedeparamu ucmons3yiite XypHansl Y®OH, XXKOTO, KBpHTOBa;I
JICKTPOHHKA, CAHTEI ECTECTBEHHO-HAYIHOTO LKA, IOUCKOBYIO CHCTEMY Google UT. I

Yacto B pedeparax BeTpeuaercs HEIpPaBHIBHOE obopmieHue CHI/ICKa JIUTEPATYPHL ¢
OubnuorpapuuIecKoil TOUKM 3peHHs. JTO 3aMeYaHHe IPUHIHITHANEHO, TAK KAaK HaydHas JKH3HE
MMEET COOCTBEHHYIO KyNBTYpY, HPHOGLICHHE K KOTOPOH — OIHA W3 3a11at1 YHHBEPCHTETCKOTO
obpasosanns. MHorza yyammecs OCTaBIISIOT HENOCTATOYHO BPEMEHH st \Hal'II/IcaHI/I}I paboTHL.
XoTs BOIIPOC 0 CPOKAX — MHAMBUIYAIBHbIN, HO KAYeCTBEHHAS paboTa co3maeTes B TeYeHUe Helelb
U MCCSAIIEB, & HE THEH WM YacoB.

IMpumepHbIe TeMbl pedepaTon |

1 Ilpumenenue uHTepdepeHINHE B HayKe W TEXHUKe (pubTpEI, 3epKaja, pedpakToMeTpHL,

H3MEPEHHE MaJIbIX CMELIEHHH, 3aIIUCh TOI0rpaMMm).



2. Pomp mu¢pakumu B mpubopax, (GopMEpYyROIMX H300paKeHHE: %J‘II/IH3C, MHKPOCKOIIE,
TeJeCKOIIe. |

3. otosneKTpudEecKHE IIPHEMHHKH CBeTa ((OTOINEMEHTHI, (OTOAUOMBI, BIEKTPOHHO-
onTHYecKue nmpeodpasosarenu, GIY). |

4. SIsneHue MOMUHECTICHIHHA: OCHOBHEIE 3aKOHOMEPHOCTH, XapaKTep [/IC'ﬂ.‘I/IKI/I HHTEpIpEeTaLys
B PaMKaX KBaHTOBBIX IIPENCTaBICHU,

5. HenwneliHbIe IPOECCH B Cpeiax ¢ KBaApaTHIHOH HENMHHEHHOCTHIO

6. HenuHelHbIE ITPOIeCCH B Cpefax ¢ KyOMYHON HEMMHEHHOCTHIO

7. ITapaMeTpudecKHe MPOLECCH B ONTHKE U KOPPENANHs (OTOHOB |

8. T'enepauus rapMOHHK, ONTHYECKOE ACTEKTHPOBaHHME. (Da3oBEI CHHXPOHH3M H €ro
peanuzanys.

9. CamohoKycHpOBKa BOJTHOBBIX IIyYKOB.

10. HennneltHO-ONTHYECKHE TIPOIECCH B ONTHYECKUX BOIOKHAX H CBETOBOJIAX.

11. Henunelinas ontuka GOTOHOKPUCTAUTHIECKIX BOTOKOH,

12. BrHyXIeHHOS KOMOWHAIIMOHHOE paccesHHE CBETA.

13. JlasepHerit TepMOSIEPHBIN CHHTE3: COCTOSHAE U MPOOIEMBL.

14. PyGunoBHIi1 s1a3ep.

15. Nd: YAG - nasep.

16. Jlazep Ha cTEKIIe ¢ HEOUMOM.

17. I'enuii-HEOHOBEIE JTa3epHI.

18. Jlazeps! Ha mapax Meau U 30JI0TA.

19. AproxoBsiif J1azep.

20. DKkcUMepHEIE JTa3epHl,

21. Jlazeps! Ha KpacHTESIX.

22, IomynpoBOJHAKOBEIE JIa3€PEL.

23. Jlazepsl Ha EHTpaxX OKPACKH.

24. PeHTreHOBCKHUX JIa3€PHL.

25. BolOKOHHEIE JIa3epHl.

0) [lepeveHs BONMPOCOB JJIsl TECTHPOBAHHS

1. Jluseiino monspusoBaHHOe H3mydeHne He-Ne nasepa ¢ mmpuHOI ciexktpa 20 MI'n
HampaBiAercs B HHTephepomerp Maxa-Llengepa. B oxHoM w3 mwiew muTtepdepomerpa cTOHT

TMOJTYyBOJHOBAS IIACTHHKA, G€3 MOTEph MOBOPAYKMBAIOMIAS HONSPU3AIHIO Hai 90°. Kaxoif momkHa
OBITH PasHOCTH ILIEY, YTOOBI Ha BBIXOJAE MHTEphEpOMETpa CBET ObLT HenonﬁpnsoBaH BO BTOpPOM
HOpAIKe 1O MO0 ? ;

2. Kak ¢ mnoMompio KpucTamia HHOOATa JIATHSA CHENaTh HENOJIAPH30BAHHBIM JTHHEHHO
HOJIIPU30BAHHOE H3JIyYEHHE CBETOAHMOJA C IEHTPAIBHOM IHHON BOJHEI #00 HM WU UIHPHHOH
cexrpa 30 mm? Kakod mIIHHBI HYXHO B3aTh KpHCTawT? OGBIKHOBEHHBIH }1/1 HEOOBIKHOBEHHBI
TIOKa3aTeJIH MPETIOMIIEHHS Ha JiHHE BOMHBL 500 HM paBHEL, COOTBETCTBEHHO, 2,34 1 2,24.

3. B TedeHme Kakoro BpeMeHH (II0 MOPAAKY BETHUHHBI) CONHEUHBIH ¢BeT MOJKHO CUUTaTh
MOJIAPU30BAHHBIM? 1

4. To xe, JUIL CBETOAMO/a, U3IYJAIOIEr0 B AUanasone 30 HM ¢ MaKCHMYMOM Ha 500 am?

5. Kakast xoppensumonnas ¢yskums InmayGepa wusmepsercs B | | OKCTIEpHMEHTE  TIO
HAOIIONEHHIO «CKPBITOH MOMspH3aium»? 3amucaTh BEIpaXKeHe, ;

6. Hexuaronansnble 3eMEHTHI MATPUIbI KOTEPEHTHOCTH PABHBI Hynfd) OsHagaer su 3to,
YTO CBET HEMOJIAPU30OBaH?



7. MoXHO 1u 1O BHIAY BekTopa J[)KOHCA ONpeleNnTh, ABNAETCA M CBET MOJMHOCTHIO WM
YaCTHYHO MOJIAPU30BaHHBIM? OTBET 000CHOBATE. !

8. KaxoBa noyxHa GBITH TONIMHA KBapLEBOU IUIACTHHKH, OPHEHTHPOBAHHOMN (OIITHUECKOH
OCBIO) TIOJ YIJIOM 45 IpajycoB K BEPTHKAIH, YTOOBI FOPH3OHTAIBHO TONSPH3OBAHHOE H3IyUeHHE
THTaH-CanUpoBOTo Jazepa ¢ JUIHHOK BOIHE 800 HM H IUTHTENBHOCTBIO nmmyiasca 100 e Ha
BBIXOJIE M3 INIACTUHKH CTAHOBHJIOCE

a) BEPTUKAIBHO MOJIAPH30OBAHHEIM;
0) HenoNAPHU30BaHHBIM. JIByIIpenoMieH’e KBaplla CUnTaTh paBHbiM 0.01.
t

9. Jlokaxxute, 9TO MaTPHIEI BHIA .
, e

2 +|r|2 =1 o6pa3yioT rpymimy Mo OTHOIIEHHIO
K OIIEPallul YMHOXCHHS.

10. TTokasats, 9ro BexTOpel JMOHCA U NPAaBOLUMPKYIAPHOH M  JIEBOMUPKYTAPHOLM
TIOJISIPHU3AI(MHA OPTOTOHAJIBHEL

11. CxonbKkiMHA  BEINECTBEHHEIMH — IIapaMeTpaMH  XapaKTepu3yeTcss  MpOHM3BOJBHbLA
ABYXMOJIOBBIH cBeToAenuTens? Dasosas mnactunka? Porarop? OTBeT 0G0CHOBATS.

12. Kak npeo6pasyeres Bextop JlkoHca, koraa Bektop CTokca moBopaymBaeTcs Ha T BOKPYT
ocH 637 3anumure MaTpuiry JHKoHca.

13. KoMMyTaTHBHEI JTH MOJIAPH3AIHOHHEIEe peoOpazopanus? OTBeT 060CHOBATD.

14. MoxHo nu npupymare HaGop (asoBBIX IIACTHHOK HIIM POTATOPOB, KOTOPHIH J0GOE
HOJLIPU3ANUOHHOE COCTOSIHUE IIPe0OPa30BEIBAT OBl B OPTOrOHAIBLHOE?

15. (a) Kax momxeH OBITH IOJIAPH30BaH CBET, YTOOBI IPOHU3BOJIBHEIH praTop HE MEHS ero
cocrosaHms nosspusanuu? (6) KakuM JoimkeH OBITH poTaTtop, 9ToOHl OH He MEHSLT IPOM3BOJIBHOTO
COCTOSIHMSA MOJIIPU3AIIH CBeTa?

A A

16. Kak u3 mmiactuaok E U — CHeNaTh IaCTHHKY — ?

17. FiMeroTcss 4eTBEPTHBONHOBEIC IUIACTHHKH I m3aydeHus YAG: Nd Jlasepa ¢ JUIMHOU
BOJHEI 1064 M. BynyT nu nBe Takue IUIaCTHHKH paboTaTh Kak OJHA nonyBonHOBaﬂ IITaCTHUHKA?
Byner nu omna Takas IacTHHKA paboTaTh Kak IIOJMYBOJNHOBAS IUIACTHHKA mm U3IY4EHUS BTOPOH
TapMOHHUKH TOTO Xe jasepa?

18. Caer, NONAPU30BAHHBIN IMHEHHO 10 X, IAJAET HA CHCTEMY H3 5 IUTAaCTHH A/2, IPAYEM OCH
BCEX YETHHIX IUTACTHH HaIpaBJIeHBI IOA YIJIOM +1° K OCH X, a OCH BceX Hequme noJ yriiom -1°
K Hed. Kak Oynoer momspH3oBaH CBeT Ha BBIXO#e? A eclii BCe ILIAC] FI/IHKI/I OPHUEHTHPOBAHEI
OJIMHAKOBO - IIOJ yIJIoM +1° k ocu x?

19. JiBa OpTOrOHANBHO MONMAPH30BAHHEIX MOHOXPOMATHYECKAX yIKa cfaeTa HIPOXOJAT depes
onuHaKoBble (GasoBble IUIACTHHKH, a 3aTeM cOWUBAIOTCS Ha DKpaHe. Byz[eT ¥ HaGMIOaThCS
uHTephepennua? Otser 060CHOBATE. ‘

20. HaiiTy cTeneHb MOMSIPU3aAd 11 OXHOPOTOHHOTO COCTOSHUSL,

21. Kak u3meputs mapamerp Crokca S;?

22. HapucoBatk yCTaHOBKY /IS H3MEPEHHS KOMOUHALIMH TIAPAMETPOB CTOKca S1+S,.

23. Berunciuts koMmmyTartop [S1,2].

24. CocrapysatoT i rpymity oreparopsl CToxca? OTBeT 060CHOBAT. |

25. Beruucnute mapametpsl CTOKca IUIS COCTOSHUS yvac>+ c|2,0>, %reHeppreMoro pu

CIIP nepsoro tuna. Kakue mapamerpsr CTOKca MOTYT GBITh H3MEpPEHbI OOHOBPEMEHHO JIJI 3TOTO
COCTOSTHUS?

26. JlokasaTs cooTHOINEHHE S¢2 =:So%:+S.



27. Haiitu cpensee sHauenue oneparopa S°=(S,S) B 01HOGOTOHHOM COCTOSIHHUIL.
28. Haitru xommytarop [S?,S1].

8k-18k+1 lgk ) ¥
29. TlokaxmTe, 4YTO NpH3HAK HekJacchuyHoctH Dy (0)= =A== <1, g :——27117, He
g’ | Gy

BBITIOJIHAETCS VIS TEMIOBOTO (TAYCCOBCKOTO) U3IyUCHHS.

30. BemonHseTCS NI 3TOT MPU3HAK I KOTEPEHTHOTO U3IydeHHs? |

31. Haiiti 06beM KOTepeHTHOCTH JUISl M3TYYEHHs JUOAHOTO Ja3epa-yKasKy ¢ ATHHOHN BOJEEI
650 aM, mupuHOH criekTpa 10 HM, THAMETPOM IIy4YKa 3 MM H I[I/I(l)paKI.II/IOHHOﬁ PacxoaUMOCTEIO.
(3auem 3mech ymoMmuHaeTcs AMGPAKIHOHHAS pacxomumocTh?) Ilpum Kakoit wMOIIIHOCTI/I JIa3epHOU
yKa3Kd B 00beMe KOTepeHTHOCTH OyaeT ouH GOTOH? |

32. Yemy pasna P-dynxmus ms Bakyyma? A ¢yukius Buraepa? ‘

33. Kaxue BEJIMYHHEL HAJJO U3MEPUTE B HKCIEPUMEHTE, YTOOHI y6eJ:[HTLbﬂ B HEKJIACCUYHOCTH
IByx@oronHOTO cBeTa? HapucoBaTs cXeMy 9KCIepUMEHTA. ;

34. Haiitm mapaMeTp TIpynnupoBKH (HOpMHpoBaHHY0 K@ BToporq nopaaka) g? mas

COCTOAHHES 0t|0> + BI 2>,
obnamaTh aHTATPYIIITHPOBKOH?
35. Kakoro mopsixa Do/DKHA OBITH HEIHHEHHOCTH Y Cpelbl, 4ToOBl B HeH BO3MOXKHA ObITa
reHepans TpexpoToHHOro cBeTa? 3amUINKNTe raMUILTOHUAH. |
36. Kakue ¢u3nueckue BEIHYHUHBI H3MEPSAIOTCSA NPH IIPOBEPKE HepaBeHCTBa benna B popme
Knaysepa-Xopua-Illumonn-Xonsra?
37. TlokasaTs, 4TO JJI1 CBETa B OSIIOBCKOM COCTOSHHUM (XOTS GBI OHOM H3 YETHIPEX ),

pE = (alTZ’);r i-b;ra;r)|vac>,
oF = (a{ra;r * blTb;)|vac>,
aT,bJr :

- OHeparopsl POXIACHUSA B IIOTIPH3ALMHOHHBIX MOJax iX,y, a4 HHICKCHI 1,2

2 I
+ =1. Ilpr KaKoM yCIOBHH CBET B TAKOM COCTOSHHH GyIer
1Y Y ‘

rae
0003Ha4alOT MPOCTPAHCTBEHHbIE MOJBI, CBET B KAXIOH M3 HpOCTpaHCTBem:{LIx MO/l TIOJTHOCTEIO
HETIOJIAPU30BaH (CTENEHB TOIAPU3ALUK paBHA HYIIIO).

38. 1Ipu abcomoTHOH KamubpoBKke (OTOZETEKTOPOB ¢ MOMOIIEID GHPOTOHHOTO HOMA (II0
MeToay KJIBIIIKO) OAMH W3 AETEKTOPOB BHIOUpaeTcs Golee IIII/IpOKOI'IOJ'IOCHBH\%[ (kax 1o yriy, TaK u
0 YacTore), yeM Apyroi. Kakoi u3 nByX AETEeKTOPOB IIPH 3TOM Kann6pyercﬂ?

39.Eciu Obl y neredt kamurana I'panta Gbul MasTHHK Dyko ¢ YpesBBMANHO MalbiM
3aryXaHueM, Ha KaxkoM yron OBl OTKIOHWMIACH IUIOCKOCTD KauyaHMi [O¢Ne  KPYTOCBETHOIO
nyTeuecTsust mo 37k napamienu? [IpoJoInkuTeIbHOCTE My TEMIeCTBUS - 365 I[HCI/I

40. Ha xako#i yronx moBOpauMBAaeTCs IUIOCKOCTh KadaHuWH MastHmka Pyko B CaHKT-
IerepOypre 3a cyTkn?

41. Ha xaKo#i yron IoBOpauHBaeTCs MOJSPU3ALMS CBETA IIPH HpOXOK#CHHH 4yepe3 3 BHTKa
CBETOBO/1a, 3aKPYYEHHOTO B BUAE CIIUPAIH C PagHycOM 5 ¢cM M marom 1 cM? ‘

42. Cer, nonsApu3oBaHHBIA IHHEHHO 10 X, mpeobpasyercs B COC’IOSIHI/IG C JIMHEHHOH
nonspusanueii mox 45° a) poratopom, 6) mracTHHKOH A/2. B kakom ciyuae 6yner Golsme Haber
reoMeTpuyeckort ¢aser? OTBeT 000CHOBATS.

43. To xe, HaliTy Haber reOMeTPHUIECKOH a3kl

44. CeT, MONAPU30BAHHBIA IPABOLUPKY/APHO, IPOMYCKAIOT qepés INIACTHHKY  A/2,
OPHEHTHPOBAHHYIO ONTHYECKON OCHIO HOJ YIJIOM j, K BEPTHKAJIM, a 3aTeM qépes TOYHO TaKylo e



ITACTHHKY, OPHEHTHPOBAHHYIO ONTHYECKOH OCBIO MOJ YoM -¥, K BepTHKanu. HaliTn n3meHeHue
reoMeTprueckoi Qassl.

44. OueHnTe YyBCTBATENBHOCTD KBAHTOBOTO MaTHETOMETPA.

45. Kak ¢ nomompio a3oBoll IwiacTHHKE cfenats 50% CBETONENUTENb IS X- 1 y-
MOJIAPUIALUOHHEIX MOJ?

46. To xe, A1s NOJYBONHOBOM U YETBEPTHBOJIHOBOM IIACTUHKH. J{NIs MIACTHHKH A/3?

47.  HenonspusoBaHHOe H3JTydYeHHe, IPUTOTOBIEHHOE M3 X-TIONAPH30BAHHOTO H3JIYUYEHNS
TEIUIOBOTO HCTOYHHKA (KaK?) MPONYCKAIOT Yepe3 IOTYBOIHOBYIO ILIACTHHKY, OPHEHTHPOBAHHYIO
nox yriaoM 22.5° K X, 3aTeéM ¢ IOMOIIBIO NIpu3Mbl [1aHa, BEIAEMOMEN X- H y- MOJIAPU3ALIHUIO,
HAIPABJISIOT Ha 1B OXHOMOMOBLIX IETeKTOpa (UT0 5T0 3Ha4uuT?). Kak u3MepuTh HOPMHPOBAHHYIO
KOPPEIHOHHYIO QyHKIMIO gxy? Yemy oHa GyeT paBHa?

48. Byzet i npoaBIATECS 9PGEKT «CKPHITOH MOMIPH3AMUANY» LIS COIHEUHOTO CBETa?

49. Onpezenenne KOppeNAHORHOM byHKIME BTOporo mopsaka G-.. Kax ee H3MEPUTH?

50.  Onpenenenue u cxema U3MepeHust KoppensunonHoi GpyHkuuan GPyy.

51. Vkaxure sBa HEe3aBHCHMBIX HHBApHAHTA IPeoOpa3zoBaHHil TOMAPH3ALHUH BTOPOIO
HOPsKa T10 MO0 ¥ OAWH HHBApHAHT YETBEPTOro MOPAIKA IO MOJIO.

52, Onuu yenosek (HasoBeM ero X) yIBEpXkIaeT, 4To KOTrja AByX(DOTOHHEIA CBET MaiaeT Ha
50-% cBeTogenutens, 06a GOTOHA Beeraa HANPABIIOTCS B OJMH BBIXOLL. ITpas mua X?

53. Hainure (a?) B COCTOSHHY “CHKATOTO Bakyyma” |0)+c|2), c<<1.

54.  Tloxaxure, 4To AN CXKATOr0 BaKyyMa (a) OTIHYHO OT HyIs, a {a) paBHO HYJIIO.

55. Haliure HOPMHPOBAHHYIO KODpEILMOHHYIO (YHKIHIO BTOPOTO IOPSIKA g? B
COCTOSIHMH “‘CKaToro Bakyyma” |[0)+c|2), c<<1.

56. Hapucylite cxemy sKCIIepHMEHTA 110 HAGMIONIEHHIO AMIUTHTYIHOTO CIKATHS,

57. Hapucyiite cxeMy 3KCIIEpHMEHTA 110 HAGIIONEHHIO KBAJPATYPHOTO CKATHS,

58. 3amuumre mpeoGpasoBanus Boromo6oBa S HEBHIPOKIEHHOTO [IapaMETPHUECKOTO
yeumarenst. [Tokaxute, 9T0 OHH COXPAHSIIOT KOMMYTAIIHOHHbIE COOTHOLIEHHS.

59. Mzob6pasure Ha (ha30Boii MI0CKOCTH CIEYIOIINEe COCTOSHUS CBETa

1)  cxaroe mo KoopauHAaTe;

2)  coxaroe mo dase;

3)  cxaroe mo ukKcIy GOTOHOB;

4)  cxatoe o (ase H KOOP/UHATE OTHOBPEMEHHO.

60. Kaxk nomy4uTs B 9KCHepAMeHTe NByX(OTOHHBIA CBeT, He HCIOJNIB3Ys CIIOHTAHHOE
IapaMeTPUUECKOE paccesHue?

61. Kax monyunth B 9KCIIEPUMEHTE CBET ¢ AHTHIPYIIHPOBKOA, HCIONB3YSl CIOHTAHHOE
IapaMeTPHYECKOe pacCcessHue?

B) [lepevyenn BOpocoB K 3aueTy

1. Onruxa. Ot npeBHEX n0 Hetotona. Ot Hetotona 1o Makcsenia.

2. VpasHeHHms MakcBeia. DIEKTPOAMHAMHYECKAS OCTOSHHAS. ONeKTpOMAarHUTHAS
IIpHpOZa CBETA.

3. CTpyKTypa IUIOCKOH SJIEKTPOMAarHHTHOH BOJHEI M ee MPEJCTABICHUE B KOMILIEKCHOM
dopwme.

4. TInoTHOCTL TMOTOKA SHEPTAH M MMIYNHCA SIEKTPOMATHUTHON BOJNHEL VHTEHCHBHOCTD
BoJH. Pabotsr I1.H.JIe6enena.

6.  Usnyuenme snekTpoMarHuTHBIX BomH. Cheprdeckie BOTHEL

7. OOmmif MOAXOM K KBaHTOBAHHIO 3IEKTPOMArHHTHOTO IONS B PENATUBUCTCKON H
HEPENATUBHUCTCKOM Teopnu, KaHOHWYECKHe mepeMeHHBIC.



8.  CxeMma KBaHTOBaHHsI JIIEKTPOMArHUTHOTO IO B paMKkax [ aMUIBTOROBa bopmanmu3ma

9. Oyuknuun [aMuneTOHA U Jlarpanxka. VYpaBHEHHs, OMUCHIBAIOIIHE JTUHAMUKY
KaHOHH'IECKHX [IEPEMEHHEIX B MEXAHUKE

10.  CkoOku Ilyaccoma u juHAMHKA NPOM3BONBHBIX (YHKIMH OT KAHOHHYECKHX
IIEPEMEHHBIX

11. EcrectBennad mupuHa THHUI u3itydenns. JIOpeHIEBCKHUIT KOHTYP.

12. CootHOmERME MEXTY IPOTOKATEILHOCTBIO HMITY/IBCA H ITHPHHOM CIIEKTpa.

13.  MHuTepdepeniiis MOHOXPOMATHYECKHX BOJTH. JluHa 1 BpeMsl KOTEPEeHTHOCTH.

10. IlluprHa HHTEPHEPEHIHOHHBIX MONOC. I10710CH PABHOrO HAKJIOHA H PABHOM TONIUHEI.

11. MuTepdepeninnd HeMOHOXPOMATHYECKHX BOJH. [ITMHA 1 BpeMs KOTE€pPEHTHOCTH.

12, MmuoronyueBast uHTephepennus. [IpocBeTIeHHe ONTHKH. JuanexTpuyeckue 3epkana.
HuTephepeHInOHHEbBIE GUIBTPEL

13. Muorosyuesoit naTepdhepomerp Pabpu-Ilepo. O61acTH HCIIOME30BAHHS.

14. Crostame aneKTpoMarHuTHBIE BoHEL OnbIT Bunepa.

15. Mudpaxuus ceeta. MeTozn 308 @penens. 30HHas MIaCTHHKA.

16. Nudpaxuns Opaynrodepa Ha mETH: KaYeCTBEHHOS H KONUYECTBEHHOE OMHCAHHE,

17.  Nudpaxuns Opayrrodepa Ha nByx mensx. JuppakiHOHHAs peIIeTKa.

18.  Mudpakuus Ha KpyriaoM oTBepcTHH. ['aycCOBHI IyYKH.

19.  CoexrpanbHble — XapaKTepHCTHKM — AU(PAKIMOHHBIX  PELIETOK. Paspemarommas
criocobHoCcTh. Kputepuii Pases.

20. CunycompmampHas pemretka. QDazoBHe peIIETKH. Hudpaxuus Dpaynrodepa Ha
YIBTPa3ByKOBOH BOJIHE.

21.  Jluppakums Ha MHOTOMEPHEIX CTPYKTypax. ®opmyna Byinspa-Bparros.

22. PacmpocTpaHeHHe CBeTa B AHH3OTPONHBIX  cpemaX. TeH3op IUDIIEKTPHIECKOH
NPOHUNAEMOCTH. JIBOMHOE JTydenperoMiIeHHE.

23.  IonspusanuoHHsIe IPUGOPEL: IpH3Ma HuKoA, IMXPOH3M.

24. Ontmueckme ycumurenn. OTpHUaTeNbHas —TeMIepaTypa.  YcCioBue YCHUIICHU S
H3JTy4YeHNS.

25. Jlaseppl. [lpunnumuaneHas cXema. YCIOBHe CTAlMOHAPHOM reHepamud. CrocoGsl
MOIYJIALUH JOOPOTHOCTH. MOJEL.

26. TeepmoTenbHEI# Ha3ep Ha pyOuHe. YeThipexypopHepsie cxemsr OKT.

27. Tasosblif nasep Ha cMecn He-Ne. MexaHusM cO3MaHHS HHBEPCHOH 3aCENEHHOCTH
SHEPrEeTHYECKUX COCTOSHHIA.

28. KoMOHMHAIMOHHOE PAacCEsHUE CBETA.

29.  OCHOBHBIE TIONOXKEHUS HeIMHEHHOH OnTHKH. ONTHYECKOE JeTEKTHPOBAHHE.

30.  T'enepanms BTopoii rapmonuKy. YcnoBre $pa3oBoro CHHXPOHHU3MA.

31.  CamoBo3nelicTBHe cBeTa B HEJIMHEWHOM cpefie.

32. TlapaMeTpuyecKue IPOIECCH B HeNUHEHHOH cpene. BPMB n ofpaieHne BOTHOBOTO
dbpoHTa.

33. Onruka gsrxyiupxcs cped. Ddpdext Canbska.

34.  Dddexr Nomnepa B ONTUKE: IPOJOIBHBIH U TIONEPEUHBIIL.

35.  Hurepdepomerp Maitkenscona. [lonsatue o ®ypre-cneKTPOCKOIHH.

36.  Craructuka GOTOOTCHETOB OJHOMOZOBOTO AETEKTOPA, TOUCHHBIH AETEKTOP IIONA B
KBaHTOBOM PacCMOTPEHHH,

37. Pacnpeznenenue GoTOOTCUETOB IPH PETUCTPAIHH TIOS B SHEPIETHISCKOM COCTOSHHUH,



38. Crarucruka (OTOOTCUETOB NP DETHCTPAIMH MO C IPOH3BOJIBHON CTATHCTHKOM
doToHOB.

39. ®opmyna Cxannu-Mangens.

40. CrarucTuka (OTOOTCYETOB MHOTOMONOBOTO [ETEKTOpPA, MPOM3BONSIIAS (YHKLHA,
JOUCIIEPCUS YUCIa POTOOTCUETOB.

41.  DHepreTHYeCKHe COCTOSHHUSA I OJIHON M MHOTHX MOJI. 3aBHCHMOCTB OT BPEMEHH.

42. KorepentHrle cocTostHus. CBS3b ¢ SHEpreTH ‘1€|CKHM 6azucoM. Omnepatop CMeEIEHHA.
Koopnunarusie 1 uMmynbcHsie coctosumst, CBs3b ¢ ApyruMHu Gasucamu. CMeIIaHHbIe COCTOSHHS.

43. Marpuna TUIOTHOCTH B HEPIETHUYECKOM | IIPEICTABICHHH. Korepentnoe P-
npencragnexne. Oynkuus Burnepa. Xapakrepuctudeckas §)yHKIHS.

44, CratucTHka XaoTH4eCKOro o, [Ipu3HaKy HEeKIaCCHYHOCTH CBETOBBIX TIOJCH.

45.  3axom Kupxroda mms cpennero uncia GoTOHOB B MOJeE.

46. 3akon Kupxroda s I1yMOB KBAHTOBOTO YCHIHTEIS.

7. YAEBHO-METOAUYECKOE WU I/IH(I)OPILIAHI/IOHHO]E OBECIIEYEHUE
AACIUITINHBI

OcHoBHas TUTEpPATYpA

1. Madpaknuonnas ontuka 1 HaHOQOTOHUKA | DIEKTPOHHBIN pecypc] / besyc E.A., Brikos
H.A., Nockonosuu JIJI., Kosanes A.A., Kotnap B.B., Hamuvos AT, [Top¢pupses A.IL., Cxkumanos
P.B., Cotidep B.A., Cradees C.C., Xommnaa C.H, - M. : (DHB}MATJII/IT, 2014, - 608 ¢

2. Lyxanos, B.H. BonokoHHO-0NTHYECKAS TEXHHKA [;"E)JIGKTpOHHBII\/'I pecype] / B.H. IykaHos,
M.AL. SIxosnes. - M.: Undpa-Urxenepus. - 2011. - 640 c. - ISBN 978-5-9729-0078-7

3. IlpocTpaHCTBEHHAsT ~ CIPYKTypa  M3IydeHHS = BOJHOBOAHBIX M BOJOKOHHBIX
TCXHONIOTHYECKUX J1a3epor [DNeKTPpoHHbIH pecype] : Vue6, mocoGue / A. I'. I'puropesum, B. B.
Bacunenoe. - M. : Usparenscteo MI'TY um. H. 3. baymasna, 2014, 37 c.

JdomoJHUTeJbHAN IUTEPATYPA

1. KpauToBast usuka ¥ HAHOTEXHONOTMH [DNeKTPOoHHEI pecypc])/Hesommn B.K.-M3manme
20e, ucnp. U mon. —-M.:Texnocdepa , 2013, 128c¢.

2. JlasepHBle IPUOOPEL B METOIHI H3MEPEHHS ,I[aHLHOCJII/I:yLIGG. IMoco6ue boximanckuii B.B. u
zAp. Ilox pen. Kapacusosa B.E. Uzaarenscteo: (MI'TY um. anMaHa) 2012r. 92 crp.

3. Angpees A.H. u ap. Omtideckue n3mepenust —M. : |YHHBepcHTeTCKAs kHura;Jloroc, 2012,
416c. |

8. MATEPUAJIbHO-TEXHHYECKOE OBECIIEMEHUE JUCIIMILINHBI

[lpimenenne  MyNbTHMEIWMHBIX  IIpe3eHTArmii @ H KOMIIBIOTEPHBIX ~ CHMYJIALHN
obecrieynBaeTcs  NpOBeICHHEM  3aHATHH B yxe F6opyn03aHHHx MyJIbTUMEIUHHBIM
obopynosaHneM ayautopuax kapemps PullM. |

Mt obecnievenns npoBefeHus NabopaTOPHBIX pa6($T HUMEIOTCS KOMIBIOTEPHBIE KJIACCLI
Kaenaper ®ullM u crmenuanmM3MpoBaHHbIE y4eOHo-Hay4Hple JabopaTopun, 060pyIOBaHHEIE
COBPEMEHHBIM O00OPYZIOBaHMEM [ Ja3epHOM IHATHOCTHKH BELICCTBA W H3y4eHUs Ja3epHO-
HHAYLIHPOBAHHBIX MPOIIECCOB.
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