IMPOTPAMMA BCTYIUTEJBHOI'O UCIIBITAHUSI
MO KOHKYPCHOW I'PYIIIE
«®IDPM DJIEKTPOHUKA, PATMOTEXHUKA U CUCTEMBI CBSI3U»
JJISI HOCTYHAIOIIIAX B ACOHUPAHTYPY

Ha BcTynuTenpHOM HCHBITAaHUM OYAYT 3aJaHbl BOIPOCHI MO BBIMYCKHON KBaTH(PHUKAIMOHHOM
paboTe W BONPOCHI W3 paszfesia, COOTBETCTBYIOIIETO HAMpPaBICHUIO OyAylled HaydHO-
UCCJIEI0BATEIBCKOM 1€ATENbHOCTH MOCTYNAOLIETO.

Bonpoch! 10 BbINYCKHOH KBAJIM(PUKANMOHHOI padoTe (MarncTparypa ujiM cielHaJuTer)

1.
2.
3.

OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaJIbHOCTb.

Paznen «TBepaoresibHAsi 3JIEKTPOHMKA, PaJHO03JIEKTPOHHbIC KOMIIOHEHTbI, MHMKPO- H
HAHOJJIEKTPOHHUKA, IPUOOPHI HA KBAaHTOBBIX 3¢ dekTax»

1.

ArperatHble COCTOSIHMSI BEUIECTBA. TemioBOe JBUKEHHE MOJEKYN B Ta3ax, >KMIKOCTIX U
TBEPABIX Tejax. MeTamibl, AMAJIEKTPUKU U IOJYIPOBOJHHUKU. AKTHBHBIE MaTEpHUAJIbL:
dbeppoMarHeTUKY, CErHEeTO- M IMbE303TEKTPUKH, MArHUTOCTPUKTOPHI, MYJIbTU()EPPOUKH.
AmopdHOEe, ONUKPUCTATUTNIECKOE U KPUCTATUTUIECKOE COCTOSTHUE TBEPABIX TEIL.

OcHoBBI Teopuu cummeTpuu KpuctaiioB. Pemerku bpaBe. OOpartnbie pemerku. Suelika
Burnepa-3eiiria. Bo3HukHOBEHHE DHEPreTHYECKMX 30H. 30HHAs CTPYKTypa
MOJIYTIPOBOTHUKOB, JUAIIEKTPUKOB, MeTai1ioB. LllupuHa 3anpemiennoii 30061. PaboTta BeIxoza.
[110THOCTh 3HEPreTUYECKUX COCTOSHUN. 3aloJHEHHE SHEPreTHYEeCKUX COCTOSHUN B
cooTBeTcTBUM C pacnpeaeneHusmMu Depmu-/lupaka, MakcBemna-bonsiiMana. YpoBeHb
Depmu. 3oHa bpumitosna. IIpsMO30HHBIE M HENPSAMO30HHBIE IOJYIPOBOJHUKH.
O¢ddexTuBHAs Macca FTEKTPOHOB U JBIPOK. ANTOPUTMBI IOCTPOSHUS 30HHBIX TUArpaMM st
CJIOUCTBIX CTPYKTYP U3 MATEPUAJIOB C PA3NIMUYHON MIUPUHOMN 3alpelieHHON 30HbI U paboToi
BbIxoJ1a. [loTeHnanbHbIe SIMBI.

Kpucrannorpadpuueckue, snekrpopusznyeckue, (u3MUecKue, TEIUIOBbIE M MEXaHHYECKHe
XapaKTEepUCTHUKU HACATBHOIO KpuUcTajula KpeMHHS. CpaBHHUTEIbHBIE XAapaKTEPUCTHKU C
JPYTUMU ITOJIYIIPOBOIHUKAMHU.

Mertonbl pocTa KpUCTAJUIOB KpeMHHUs. Je(eKThl KpUCTANINYECKON CTPYKTYphl B KPEMHUHU.
ToueuHnble COOCTBEHHbIE W TPUMECHBIE, JIMHEWHBbIE, IUIOCKHE M OOBEMHBIE AE(EKTHI.
[Tpoucxoxaenne nepeKToB: pPOCTOBbIE, TEPMHUUYECKHE, paIHALMOOHBIE, paJUallMOHHO-
tepmuyeckue. Jucnokanuu. Komrmuiekcel nedextoB. Kiactepsl nedexkToB U nmpuMecHbIe
IIPELIUITATATHI.

Teopust nudp¢y3nOHHO-TUMUTHPOBAHHOTO POCTAa U pacraza KJIacTepoB M IPELUIUTATOB.
SBnenue koanecuenuuu. Teopus Jludmuna-CrnezoBa. Paguannonsslie 1eekTbl B KDEMHHH:
napbl @peHKens, KJIacTepbl U pa3ynopsJoueHHble o0ynacTH. PaauannoHHO-TepMHUYECKHe
neQeKTsl B MOHHO-JIETMPOBAaHHOM KpeMHUHU. OKHCIUTEIbHbBIE JePEeKThl YIaKOBKH.

[ToHsiTHE CUHTYNSPHOM, HECUHTYJISPHOW, BUIMHAIBHON TOBEPXHOCTH KyOMYECKHX
KPUCTAJIJIOB. ATOMapHbIE CTYNIEHH M U3JOMBl Ha HHX. OJEMEHTApHBIE IPOLECCH Ha
MOBEPXHOCTHU: aJCcOpOIs, JAecopOIus, MoBEepXHOCTHAsA Muddy3usi aToMOB, 0Opa3oBaHHE
MOBEPXHOCTHBIX BakaHcHi. COOCTBEHHBIE HACHIILIEHHBIE MApHI.

[Ipupoaa sHEpreTHYECKUX YpOBHEN B 3allpelieHHON 30He. Jlernpyronme npumecu. Ilonsatue
00 amdorepHplx mnpumecax. Kucimoponq u  yriaepoaq B KpeMHUH. TepMOIOHODBHI.
brictponuddynaupyromne npumecu B kpeMHun. [loBepXxHOCTHBIE ypoBHU. YpoBHU Tamma.
IToBEepXHOCTHBIE COCTOSIHUS Ha IpaHulax paszjena. KoHIeHTpanus 3JIeKTPOHOB U ABIPOK U
ypoBeHb @epMu B COOCTBEHHOM MOJIYNPOBOIHUKE. KOHIIEHTpalus 3JIEKTPOHOB U JIBIPOK B
IIOJIYIIPOBOJHUKAX N U P TUIIA IIPOBOJUMOCTH B 3aBUCHMOCTU OT YPOBHs JIETUPOBAaHUSA U
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Temneparypsl. Temneparypa ucromeHus npuMmecH. CTaTUCTHKA 3JIEKTPOHOB U JBIPOK B
KOMIIEHCUPOBAaHHBIX MOJIYIPOBOAHHUKAX. Y PaBHEHHUE AIEKTPOHEUTPAIBHOCTH.
OnekTpudeckas IPOBOAMMOCTh IOJIYHpoBOAHMKA. [loABMIKHOCTH HOCUTENEH 3apsja.
MexaHu3MBbl paccesiHUsT HOCUTENIEH 3apsiia U TeMmIepaTypHas 3aBUCUMOCTDH IIOJBHKHOCTHU
IPU Ppa3iM4HBIX BUAAX paccesHus. TemrepaTrypHas 3aBUCUMOCTb JJIEKTPUYECKOU
IIPOBOJIUMOCTH.

HepaBHOBECHOE COCTOSIHME IOACHCTEMBbl HOCHUTENEH 3apsna. Bpems >XKM3HUM HEOCHOBHBIX
HocuTenel 3apsaa. MexaHn3Mbl peKOMOMHAIUKN HocuTenel 3apsaa. [Ipsmas pekomOuHanms,
mexanu3Mm  lllokmu-Puna.  IloBepxHocTHast pexkoMOuHanus. Bpems ku3Hu  npu
KOMOMHMPOBAHHBIX MEXAHHU3MaxX peJlaKCcallud HEPAaBHOBECHOI'O COCTOSIHUA. Y paBHEHUE IS
HEPAaBHOBECHOM KOHLIEHTPALIMHA HOCUTEIEH 3apsa.

PaBHOBecHOE M HEPAaBHOBECHOE COCTOSIHHMS P-N mepexona. O6imacTh MpOCTPaHCTBEHHOTO
3apsiia B p-n nepexoxe. Auddy3nonnas u 6apbepHas eMkocTd. OMHUYECKHE MEPEeXObl.
Baprep [orTku. 3oHHBIe Auarpammel. YpaBHenue [lyaccona. luddysnonnas u 6aprepnas
€MKOCTH Tepexo0B. BAX BBIIPAMIISIIOIIETO IEPEX0a.

Oddext monst B MIIT cTpykType. YpaBHEHUS MPOIOILHON MPoBOAMMOCTH. [ToTeHIIMaTbHBIC
AMBI. JIByXMepHBIA 37€KTpPOHHBIA ra3. KBaHTOBBIE 3ampeT paccesHHs HOCUTENEH 3apspa.
TynHenbHble TOKU. CIUH OpUEHTHPOBAHHBIE TOK.

Tepmoanekrpuueckue 3¢ dexTsl B kpeMHuu. [lornomenue ceera B moaynpoBoaHukax. ®oto-
3¢ B KpeMHUH. DOTO- U KaTOJOIPOBOAUMOCTb. SIBJIEHNE U3IIy4aTeIbHOW PEKOMOUHAIIIH.
dusnueckue 3a1a41 U NPUHLIHUIIEI paguo()OTOHUKU U HAaHO(OTOHUKH. [11a3MOHBI.

Metoast dopmupoBanust cioeB. BakyymHoe HambuieHue. KaTogHoe W MarHeTpoHHOE
HanbuleHue. OcakaeHre 13 ra3oBoi ¢a3pl.  DNUTAKCHATIbHBIH pocT. [TpuHIMIIBI
MOJIEKYJISIPHOM ¥ aTOMapHOMU 3MUTAaKCUU. TBepaogaszHblil pOCT CI0EB: OKCHI0B U HUTPHUIOB
KPEMHHUS, CUIULIMIOB MeTauioB. Jud¢y3noHHO-TMMUTUPYEMbIE TEOPHM TBEpAo(a3HOro
pocra.  VoHHBII CHHTE3 CIIOEB U TPEXMEPHBIX BKIIOYeHNH HOBOM (a3sl. KHU cTpykTypsl.
Meron smart-cut. HuskoremneparypHoe coeinHeHrEe KpeMHUEBBIX tutactud (Bounding).
@dwusnueckue OCHOBHI JerupoBanus. |  Mexanusmbl nuddy3un TPUMECHBIX aTOMOB B
KpeMHUU. YpaBHeHUS IUGPy3MM M3 OrpaHMYEHHOIO U HEOrPaHMYEHHOTO HCTOYHUKA.
Oyukuus ommOok.  MonHas ummnanTtauus. Teopust mpoderoB. OCHOBHBIE HapaMeTpbl
ummanTauuu. [Ipodunu pacnpeneneHust MpUMECHBIX aTOMOB.

Mertoasl OTXHUTAa HWOHHO-UMIUIAHTUPOBAHHBIX CJIOeB. OD(¢deKT oOpaTHOTO OTXKHTA.
VYpaBHeHus 1uddy3uu B YCIOBUSX HEPAaBHOBECHBIX COOCTBEHHBIX TOYEUHBIX JE(PEKTOB.
VYckopeHHas u 3aTopMokeHHas nud@ysus. PaguannoHHo-cTUMyaupoBaHHas AUQy3us B
MOHHO-UMIUIAHTUPOBAHHBIX CTPYKTypaX. ¢ (deKTsl TalbHOJAEHCTBUS B pPagUallMOHHOM
¢du3uke.

@u3nyecKue OCHOBBI TPABIEHUS. YCIOBUS CEJIEKTUBHOIO U IMOJHUPYIOIIErO KUIKOCTHOIO
TpaBieHUs1 KpeMHUs. ['a30Boe XMMH4YecKoe TpaBiieHHEe. [IpHHIHIBI I1a3MOXUMHAYECKOTO U
PEAaKTUBHOTO TpaBJieHHs. Y CIIOBUS 00€CIIeUYeHHsI BBICOKOTO aCIIEKTHOT'O COOTHOILICHHUS.
CoBpemeHnHble METOAbl (OTO- U 3JIEKTPOHHOM JsuTorpaduu. IlpuHuun QopmupoBaHus
n300pa’keHHi ¢ MOMOIIbI0 abI0HOB ¢ (a30Boi Koppekired. CTPUMMMHT.

®u3nyecKkue OCHOBBI PAJTHALIMOHHON CTOMKOCTH. Bunbl 1 HCTOYHMKH DPaJMallMOHHOTO
Bo3aeicTBUA. ['aMMa n3imyuenue. KopryckyisipHblie IOTOKH IPOTOHOB, HEUTPOHOB, OCKOJIKOB
TsKeNbIX Anep. CocTaB KOCMHYECKOr0 M3IydeHus. PannannoHHbIe SBIEHUS B MOJCUCTEME
AJIEKTPOHOB U aTOMOB KPHCTAJUIOB.

MexaHu3mbl Jerpajaldd MNpPUOOPHBIX CTPYKTYp. THUPHUCTOpHBIN 3(PdeKT, KOpOoTKHe
3aMbIKaHMs, OOpa3oBaHME KJIACTEPOB U KOMIUIEKCOB JIe(eKTOB, TIYyOOKHX YpPOBHEH,
HAKOIUICHUE 3aps/ia U JIOBYILIEK B TUAJIEKTPUKAX U Ha TpaHUIlax paszaena ¢as. Meronsl
MOBBIIICHUS pauallMOHHOM cToiikocTu. Mcxonnsie Matepuansl 1 KHU ctpyktypsl. I'eTTepsi.
TpaHCMYTalMOHHO JIETHPOBAaHHBIM KpeMHHW. Tomojgornyeckue OXpaHHbIE KOJbLA.
VYipaBieHne BCTPOCHHBIMHM 3apsfaMH B JUIEKTpUKAX. CXEMOTEXHUYECKHE PpELICHMS.
PesepBupoBanue.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Mukpo- 1 HaHOAIeKTpoHUKa. Buael moneBbix TpanzuctopoB. MOIT u KMOIT TpaH3ucTopsl.
bunonsipusie Si u SiGe TpaH3ucTOpsl. MeTonbl TOBBIMICHHUS MOJBIKHOCTH B KaHAJe
I0JIEBOrO TpaH3ucTopa. I[loneBoil TpaH3UCTOp C BEPTHKAIBHBIM KaHAJIOM. TpaH3UCTOPHI C
TpexMepHbIM 3aTBOpoM. HEMT ctpykTypsl.

dusnueckue OCHOBBI GiUI-namMsaTH. Pe3uctuBHas, MarHUTOPE3UCTHUBHAA,
CETHETO3JIEKTPUUECKAsl TaMATh. PEXXUMBI 3aIlMCH, XPAaHEHUS U CUUTHIBAHUS.
[Tbe303mexkTponnka 1 MEMC TexHOmOTHH. AKCEIepOMETPHI, BUOPAITMOHHBIC THPOCKOIIHI,
aKTIOATOPBI, TATYUKN (PU3UUIECKUX BEITHUYHH.

Ceero- u ¢oronuonsl. Ilpubopsl ¢ 3apspoBoil cBa3bro. [IpuOopel paguodoToHUKH U
HaHO(OTOHMKH. [ eTepomHTEerpupOBaHHAS ANEKTPOHUKA.

HccnenoBanust METO1aMU pacTpOBOM 3JIEKTPOHHOM MUKpocKkonuu. MccnenoBanus MeTo1aMu
IIPOCBEYMBAIOILIEH U aTOMHO-CUJIOBOY MUKPOCKOITUEH. Mertamorpaduueckue
METO/ABl HCCIIENOBaHUS Je(EeKTOB CTPYKTYpbl KpucTtauia. JlekopupoBaHue nedeKToB
npuMecHbIMHE aTroMaMu. CenekTUBHBIE TpaBuTend. udpakromerpusi.

M3MepeHue TONIIMH CIIOEB  METOJaMM  NPO(UIOMETPUM, HUHTEpHEpOMETPUH U
NIUIcoMeTpun. MeTopl UcCie0BaHus 3JIEKTPUUECKON POBOMMOCTH MOITYIIPOBOAHHUKOB.
OnHO- 1 YeThIpeX-30H0BbIM MeTo. MeToa n3MepeHus NoTepb Ha BUXPEBBIX TOKaX.
Metoapl HccineoBaHus ICKTPOPU3NUECKUX MapaMeTPOB MOJIYIMPOBOJHUKOB U CTPYKTYP.
Mertonbl U3MepeHus: BpeMEHU KHU3HU M Au((y3UOHHONW JUIMHBI HEOCHOBHBIX HOCHUTENEH
3apsna. Donbr-papaausie Meronbl uccinenoanus MJIL crpykryp. BU u HY C-V
xapakrepuctrka MII ctpykTypbl. MeToabl U3MepeHHs KOHLIEHTpaluy HOCUTENeH 3apsiia B
nonynpoBogHuKe. OIleHKa MOABMKHOCTH HOCHUTENEH 3apsjaa NMpu H3MepeHuu >PdexTa
Xomna. DLTS meTon KoHTpois TIyOOKHUX YPOBHEH B MOIYIPOBOIHUKE.

WK crnekTpockonus. Bropudnas MOHHAsT Macc-CIEKTPOCKomus. MeTtos pe3epopaoBCcKOro
00paTHOTrO paccestHUs IPU aHAJIN3E PAJHALMOHHBIX OBPEXKACHUN KpUCTAILIA.
Onpenenenus annpoKCUMaIu, CXOAUMOCTH U YCTOMYMBOCTH YMCIEHHOTO MeTo1a. XKecTkue
U HEXKECTKHE 3a/1a4M (C IpUMEpaMu), ABHbIE U HESBHbIE METOAbI. MeTO bl peIlIeHHs] CUCTEM
JIMHEHHBIX YPAaBHEHUN C pa3peKeHHbIMM MaTpuuamu. Tpuanrymsnus Jlenone u quarpaMMsl
Boponoro. AnantuBHble CETKH B 3ajjauyax I'MIPOANHAMUKH.

MeTo1 KOHEUHBIX 3J€MEHTOB. MeToJpl IpaHUYHBIX U O00BEMHBIX 3yeMeHToB. KierouHo-
aBTOMATHBIE MOJEIM IPOCTPAHCTBEHHO-PACIPEIEICHHBIX CHCTEM. bBJIOYHO-TIOBOPOTHBIN
MexaHu3M Mapronyca. Meton ynkuumii ['puHa B TeopeTrueckoi pU3nKe U ero NpuMEeHEHNE
npu  MojenupoBanuu (oronutorpadpun. Meton «dacTuil-B-stueiike» (particles-in-cell).
['eHeTHYeckue alropuTMbl UX MPUMEHEHHUE B 3ajjauyax TOMOJOTHYECKOro MPOEKTHPOBAHUS
CBUC. DnemeHThl HayuHO# Bu3yanu3auuu (npuHuunsl Tadra) u Data Mining.

Paznen «KBaHTOBast 3JIeKTPOHH KA

1.

Hw

OnTuueckue M Oe3pI3ilydaTelbHbIE NEPEXO0Jbl B KBAaHTOBBIX cucTemax. CHOHTaHHOE U
BBIHY/ICHHOE U3ITy4eHHUsl. DHEPIeTUYECKUE COCTOSIHUS U KBAaHTOBBIE IIEPEX0/Ibl B AaTOMHBIX
CHUCTEMax: aTOMHBIE, MOJIEKYJIIPHbIE U NOHHBIE I'a3bl, HOHBI, IEHTPBI OKPACKU U KPACUTEIH B
JUDJIEKTPUYECKUX CPEllaX, ONTUYECKHUE IIEPEXOABI B IIOJYIIPOBOJHUKAX.

[Hupuna u ¢popma CrHEKTpaNbHBIX JUHUNA. MeXaHU3Mbl OAHOPOIHOTO M HEOJHOPOIHOIO
YIIMPEHHs JIMHUM B Tra3ax M TBEPAbIX TelaX, BPEMEHA IIONEPEYHOM U IIPOJOJIBHOU
penakcauuii. WHBepcusi HaceleHHOCTEeH »SHepreTuueckux cocrtosHui. Koaddumuenrt
YCWJICHHMS JIa3epHOU cpeabl. [IpuHIUIIBI co3aaHus MTHBEPCHOM HacelleHHOCTH. HacsleHue,
MOTJIOUIEHHE M YyCWJIEHHE cBeTa. VCKakeHHs KOHTYpPOB CHEKTPAJIbHBIX JUHUH, 3PdeKT
«BBDKUTAHUA JbIP» B HEOJHOPOAHO YIIMPEHHBIX JTUHUSIX.

Mas3ep Ha mydke MoJieKyJs1 amMuaka. KBaHTOBBIM napamarHuTHBIN ycruntens CBY.
["a30BBIe Ja3ephl: razopaspsiHble (AaTOMHBIE, HOHHBIE, MOJIEKYJISIPHbIE, Ha MTapax METaJJIOB),
(GOTOANCCOLIMOHHbBIE,  XUMHYECKHE,  Ta30[JUHAMUYECKHE,  AJIEKTPOMOHU3AIMOHHBIE,
sKcUMepHBbIe. OCOOEHHOCTH KOJIBLIEBBIX Ta30BBIX Ja3€POB.
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Jlazeppl Ha TBEpABIX AKTUBHBIX Cpelax — CTEKJIaX, KpUCTaUlaX, AaKTUBUPOBAHHBIX
BOJIOKOHHBIX MaTepuaiax. Jlazepsl Ha KpUcTailax CEMENCTBA TPaHATOB C HEOJJUMOM.
[TonynpoBOTHUKOBBIE MHXKEKLIMOHHBIE JIa3€phl, JIa3epbl HA I'e€TEPOCTPYKTYypax, Ja3epbl Ha
KBaHTOBO-Pa3MEPHBIX CTPYKTYpax.

Jlazepuble ycunurenu (Oeryiei BOJIHbI, MHOTOIIPOXO/IOBBIE).

[IpeoOpa3zoBareny YacTOTHl M3IYyYEHUS] U IEpecTpauBaeMble Ja3epbl: T'€HEPaTOphbl
ONTHUYECKUX TAPMOHUK, CYMMApHBIX M Pa3HOCTHBIX YacTOT; JIa3epbl Ha pPacTBOpax
OpPraHUYECKUX COCIMHEHMU (KpacuTeseil); KoMOMHAIIMOHHbBIE MPeoOpa3oBaTeIn U Ja3epbl
(ma BKP); napamerpuueckue YCWJIMTEIHM U TEHEpPAaTOpbl CBETa; IepecTpanuBacMble
MOJIYIIPOBOTHUKOBBIE JIa3ephl; J1a3epbl Ha F-nieHTpax. Jlazepsl Ha CBOOOIHBIX 3JEKTPOHAX.
O6wemubie pezoHaropsl CBY. OnrTuueckne pe30HATOPHI; OCHOBHBIC THIIBI OTKPBITHIX
PE30HATOPOB:  IIOCKONApaJieNbHble, KOH(OKaJIbHBIE, YCTOHYMBBIC, HEYCTOMUYUBBHIE,
KoJblieBble. Tumbl KoneOaHuM, COOCTBEHHBIE 4YAacTOThL, JOOPOTHOCTH ONTHYECKHX
pe30HATOpOB. METOBl CEeNEeKIUil TPOJONBHBIX M TOMEPEYHBIX THUIIOB KOJICOAHMIA.
[IpocTpaHCTBEHHBIE U YIIIOBBIE XapaKTEPUCTUKH U3TYyUEHUS Ja3€pOB.

AKTHBHBIE CPEJIbl C OTHOPOJHO-YILIMPEHHOMN JIMHUEN, KHHETUYECKUE YPaBHEHUS, YPABHEHUS
nepeHoca. AHalu3 KUHETUKM OJHOMOJIOBOTO reHepaTopa. BzaumonelcTBue pa3inyHBIX
TUNIOB KosieOaHuil. Ponb HachllleHMsT U HEOAHOPOJHOCTH Hakauku. KoHkypeHuus mon,
MHOTOMOJOBBIA pexuM. IInuku B nazepax. J[MHamMMKa MOJYNPOBOJHUKOBBIX J1a3€poOB M
ra3oBbIX JIa3epoB C jponiuiepoBckoi nuHueil. llymbl usnydyenus. Metoasl crabuinzanuu
WHTEHCUBHOCTHU U YaCTOThI U3JyYEHHUS JIa3€POB.

Mopnynauust 1oOpotHocTH. Bpemsi HapacTaHus W JJIUTENIBHOCTb HMITYJIbCA T€HEpalUH.
DJIEKTPOONTHUYECKUE, MAarHUTOONTUYECKHE, ONTUKO-MEXAHMUYECKHE, aKyCTOONTHUYECKHE W
Ipyrue MonynsTopsl  goOpoTHOocTH. IlpocBernsromuecst ¢GuibTpel. ['eHepanus cepumn
MMITYJIbCOB. M€TO/1 CHHXPOHU3AIUU MO/I, I10JI0Ca CUHXPOHU3ALMHU U TapaMeTPbl UMITYJIbCOB.
VYipaBnenue napaMeTpaMd HUMIYJIbCOB, CXEMbl MOJYJISLUUU JOOPOTHOCTH. MeTobl
TeHepaluu CBEPXKOPOTKUX ((PeMTOCEKYHIHBIX) UMITYJILCOB CBETA.

[TpeoOpa3oBaHue YaCTOTHI Ja3ePHOTO U3ITYICHUS, TeHEPALUs TAPMOHUK U KOMOMHAITMOHHBIX
4acToT, NapaMEeTPUUYECKOE YCUIIEHUE U MapaMeTpuuecKas reHepanus cBera. BeiHyK1eHHbIe
paccesausi: Manaensintama-bpunmtoena (BPMB), komOunannonnoe (pamanosckoe, BKP),
Paneesckoe. CamodokycupoBka. Onrtudeckuid mpoOoi B ra3ax W TBEpAbIX Tejax.
OnTuyeckass TpOYHOCTh (IMOBEPXHOCTHAsE U OObEMHas) 3JeMEHTOB Jazepa. OOparieHue
BOJIHOBOTO  (ppoHTA MeTOAaMM HEIMHEWHOW ONTHKH. AKTHUBHas CHEKTPOCKOIUS
KOMOHMHAIIMOHHOTO PACCESIHUSL.

MorHoCTb (HenpepbIBHAsL, UMITYIbCHAS, CPEIHSIS ) TA3€PHOTO U3ITYUSHUS, SHEPTHsI UMITYJIbCa
u3nyyeHus. Pacnpenenenue wu3nydeHus B OMKHEH M JaJbHEW 30HAX, YIJoBas
pacxogumocTb. KorepeHTHOCTh (HpocTpaHCTBEHHas, BpeMmeHHas). [lonmspusauus, cnekTp
MO/ pe3oHatopa (MPoaoIbHbIE U morepedHbie Mobl). CTaOUILHOCTH (KpaTKOBPEMEHHAs U
JIOJITOBPEMEHHAsI, aMIUIUTyAHast ¥ yacToTHas). Lllymel n3nydenuns, napaMeTpsl MOLYJISALAN
na3epoB. MeTopl n3MepeHus IepeUrCIECHHBIX TapaMETPOB JIA3EPHOTO U3ITYUECHHUS.
JlazepHble 3aTBOpHI. JleieKTopbl U MOIYIATOPHI JlazepHOro u3nydeHus. Sueiiku Keppa,
[Toxkennca, apages, akycroontuueckue. [IpuHnmm paboOTHl, METOJBI pacyeTa,
CUHXPOHM3AIMsl BHEUIHUM CHUTHAJIOM. [IpocTpaHCTBEHHO-BpEMEHHBIE MOIYJISTOPBI CBETA.
AnanTuBHbIe 3epKaia. OnTudyeckue, B T.4. yrpasisieMble QUIbTPHI.

VcTOYHUKM NHTaHUS TBEPAOTENbHBIX Ja3epoB. VIMIyJIbCHbIE W HENPEPBIBHBIE JIAMIIbI
HaKkayky (THUIBI, TpeAeNbHbIE W THUIOBBIE MOLIHOCTH, METOAbl MOJKHUIa); pa3psIHUKU
(BakyyMHBI€, BBICOKOTO JaBJICHMS, BO3IYLIHBIC); METO/bl YIPABICHUS U CUHXPOHU3AIUH.
Hcrounnkn MIATAHUSA ra3opaspsaHbIX J1a3€pOB. Meronsl NIPEINOHU3ALIN Y.
DJEeKTPOMOHU3AIIMOHHBIN MeToJ (MPUHIMII, TPEOOBAaHUS K 3JIEKTPOHHOMY IyUYKY, CUCTEME
NUTaHMs). DJIEKTPopaspsiAHbIE CHJIBHOTOYHBIE WCTOYHUKM HaKauku (MPUHLIMIT pabOTHI,
ycnoBus npuMeHseMmoctd). BU-Hakauka ra3oBbIX JiazepoB. OCOOEHHOCTH HCTOYHUKOB
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MUTaHUS WHXXEKIIMOHHBIX MMOJIYIPOBOAHUKOBBIX J1a3epoB. Hakauka TBepAoTEIbHBIX Ja3epOB
CBETOBBIMU U JIA3€PHBIMU MOJTYIPOBOTHUKOBBIMHU TUOJAMH.

MeTtoapl moaydeHUs U 00paOOTKM aKTHUBHBIX JIA3EPHBIX CTEKOJN U KPUCTAIIOB. MeTozbl
BBIpAIlMBAaHUSI U OOpaOOTKM  HEIMHEHHO-ONTHYECKUX,  DIIEKTPOONTHYECKUX U
AKyCTOONTHYECKUX KPHUCTAJUIOB. TEXHOJOTMYECKHE MPHUHIMIIBI CO3/IaHUSA  CIIOXKHBIX
MOJYIPOBOJHUKOBBIX M ONTHYECKHX CTPYKTYp (METOIbl BaKyyMHOTO HAalbUICHUS,
SMUTAKCUU, HOHHOW MMIUTAHTALUU U JIp.). MeTObl OYUCTKHU T'a30BbIX AKTUBHBIX CPEJ.
Breibop onTHuyeckol CXEMbl, THUIA PE30HATOpa, OINTHYECKUX pPa3BsI30K, MaTEpUaIoOB
(mpormyckaHue, OAHOPOJHOCTh, ONTHYECKAs IUIOTHOCTh, TOYHOCTh 00OpabOTKH), IITEMEHTOB
yrpasieHusi. BbIOOp HCTOYHMKOB HAKauKy U MapaMeTpoB cUCTeMbl uTanus. Obecrieuenne
BUOPO- U yAapOyCTOMYMBOCTH. KOHCTPYKTHMBHBIE NPUHIUIBI CTAOMIM3AaLUNA OCHOBHBIX
napamMeTpoB U obecrieueHus: paboThl Ja3epa B MIMPOKOM Jauana3one temmneparyp. Cucremsr
TEIIOOTBO/IA M OXJIAXK/ICHUS aKTUBHBIX AJIEMEHTOB.

OnTuveckre METOABI 3aluCH, BOCIPOU3BEICHUS, XpaHEHHUS M 00pabdoTku HH(OpMAIHH.
OnTuueckasi, B T.4. BOJOKOHHAsA, CBA3b. ONTHYECKas JIOKALUs U JIa3epHas JalbHOMETpPHUS.
Jlazepnast TexHonoruss u o0OpaboTka MmarepuanoB. J[MCTaHIIMOHHOE 30HAMPOBAHUE
okpyxkaromed  cpeabl. Jlazepnas  memununa. [onorpadus, wunTepdepomeTpus.
Crnexrpockonus. JlazepHas rupockonusi. CTaHaapThl 4acTOTBL. YTPaBIsSEMBbIN Ja3epHBIN
TepMOsIEpHbI cuHTe3. JlazepHas xumus. MeTposorus, usMepuTenbHasi TEXHUKA.
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