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1. IEJH OCBOEHUS TUCIUTLINHBI

Pabouas nporpamMmmMa auciuiMHb «2.2.6. OnTu4ecKkue U ONTUKO-3IEKTPOHHEIE
pubOPHI M KOMIUIEKCED pa3paboTaHa Ha OCHOBaHUHU (hellepalbHbIX rOCyJapCTBEHHBIX
TpeOOBaHUH K CTPYKTYpe MPOrpaMM IOArOTOBKM HayYHBIX M HAYy4YHO-IIEAArOrUUECKHUX
KaJIpoB B aCMUPAHTYPE.

[Tporpamma npeiHa3Ha4YeHa JIsl ACTIMPAHTOB OYHOM (POpMBI O0yUESHHS.

B pesynsraTe W3ydeHus AUCHUILIINHE 00YYAOIIHICS TODKEH:
3HaTs:
MaTepHaibl KBAHTOBOH 2JIEKTPOHUKHU: aKTHBHBIC, HeTMHEMHBIE, YIIPABIISIOIIHE;

VMerTh:
pa3nIuyuaTh U NoAOHpaTh MaTepHalibl KBAHTOBOU 3IEKTPOHHUKHU 110 Ha3HAYECHHIO
1 (a30BOMY COCTaBY B 3aBUCUMOCTH OT 3aJaHHBIX BBIXOJHBIX XapaKTePUCTHK
nasepa, NpeJIoKUTh KOHCTPYKIIMIO JIazepa U TEXHOJIOTHIO €r0 U3rOTOBIICHHS;
Buajgers:
OCHOBHBIMHM METOJAaMH, MOJIeIIMU M  PacyeTHBIMH COOTHOIIECHHUSIMU,
ONKCHIBAIOIIMMH ¥ XapaKTepU3YIOLMMU aKTWBHBIE, HEJIIMHCWHbIE WU
YIIPaBJISIONINE MaTepPUaNbl Ja3epHOH (QU3UKM U KBAaHTOBOW SJIEKTPOHUKH H
TEXHOJIOTHUIO UX CO3JaHHUs.

2. MECTO IUCLIMILIUHBI B CTPYKTYPE OBPA3OBATEJIBLHON
IMMPOT'PAMMBI ACITMPAHTYPBI

Ilpu ocBoeHuHM IUCUMIUIMHBI «2.2.6. OnNTHYECKWE M ONTHKO-3IEKTPOHHBIE
npUGOPHI ¥ KOMILIEKCHD) 00y4aroIMMCs HEOOX0AUMO:

3HaTh:
@ OCHOBHBIC 3aKOHBI M TIPHHIIMIIBI COBPEMEHHOW HayKH O MaTepHalax,
TPUMEHSAEMBIX B KBAHTOBOM 3JIEKTPOHUKE;
° OCHOBEI (PU3UKHU TBEPAOTO T, IOJIYIIPOBOJHAKOB, Ia30B H IJ1a3Mbl.
VYMETh:
° UCIOJNB30BaTh WM3BECTHBIE 3aKOHBI W TNPUHLMIBL U4 aHAIHA3a

(Gu3MYECKUX MPOLECCOB, MPOTEKAIOIMX B MOIYIPOBOAHHKAX, TBEPAOM
Tele, ra3ax M IuiasMe.

o NPUMEHSTs MaremMaTuyeckue ¥ (U3nMUecKue MOJENTH, CXeMbl U
pelIeHus MpakTHYeCKUX 3a1ad.

Buagers:
® OIBITOM PaGOThI ¢ COBPEMEHHOMN BBIMUCINTEILHON TEXHUKOM;
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o OMBITOM TIPEICTABJICHUS HSKCIEPUMEHTATBHBIX pe3yJbTaTOB U HX
aHajm3a.

OTH 3HAHUS, YMEHUS W HABHIKM JIOJDKHBEI OBITH NMPHOOpETeHBI B pe3yJibTare
OCBOGHHUS CIIEIYIOIIUX JUCHMIUIMH B 00BeMe MporpaMMbl TEXHUYECKOIo
YHHUBEPCHUTETA, NPEAIIECTBYIONUINX JUCHUILTHHE

e  OcHOBBI MaTEMaTUYECKOTO AHAIIN3A,

e  O6mas dusnka;

e HHdopmaloHHBIE TEXHOJOTHH;

e  DIEKTPOHHUKA.

3. KOMIIETEHIIMU OBYYAIOIIEI'OCs, ®OPMHUPYEMBLIE B
PE3YJIBTATE OCBOEHUSA JUCHUIIINHBI

B xozme ocBoeHms aucuUILIuHB «2.2.6. OnTHyeckue U ONTHKO-3JIEKTPOHHbBIE
npuGOpsl M KOMIUIEKCH» HJAeT JaibHeimee (GOPMUpOBaHHME KOMIIETCHIIMH
o0yuaromierocs:

@ CIIOCOOHOCTE K a0CTPaKTHOMY MBIILICHUIO, OOOOIICHUIO, aHalu3y,

CUCTEMAaTHU3allMi U MPOTrHO3UPOBAHUIO,

o CIIOCOOHOCTh JIeHCTBOBaTh B HECTaHJApTHBIX CHTyalUsAX, HECTH

OTBETCTBEHHOCTD 3a IIPUHATHIE PEILCHHUS,

o CIOCOOHOCTh K CaMOpasBUTHIO, CaMoOpealM3alliH, HCIOJIb30BaHUIO

TBOPYECKOTO MOTEHIHANA;

o criocobHOCTh (OPMYIUPOBATH LENU U 33/1a44 UCCIIeJOBaHUs, BBISBIATH

MIPHOPUTETHI PEIIEHHS 3a/1a4, BRIOUPATE U CO3/1aBaTh KPUTEPUU OLIEHKH;

o CIIOCOOHOCTh NMPUMEHSTH COBPEMEHHBIE METOJIbI  HCCIIEeAOBaHMS,

OLIEHMBATh U MPEJICTABIATH PE3YJIbTAThI BBIIOJIHEHHOH paboTsi;

o CIIOCOGHOCTD MCIIONB30BaTh MHOCTPAHHBINA S3bIK B MPO(ECCHOHAIBHON

chepe;

o CIIOCOOHOCTL K (DOPMYJIHPOBAHHUIO IIENH, 33/a4¥ M IUIaHa HAY9YHOro

HCCNENOBaHMS B  00JacTM  ONTOTEXHUKM HAa  OCHOBE  IPOBEJICHMA

oubnuorpaduueckoii paboThl C IPUMEHEHUEM COBPEMEHHBIX

UH(POPMAIIMOHHBIX TEXHOJIOTHIH;

° CITOCOBHOCTh K IIOCTPOSHMIO MaTeMaTHYECKHUX Mojened u BbIGOpY

YUCIEHHOr0 MeToJa WX MOJEIMpOBaHHs, pa3paboTke HOBOTO WM BHIOOD

rOTOBOTO AJITOPUTMa pelleHNs 3a]1a4u;

o cocOBGHOCT K BEIGOPY ONTUMATBLHOTO METOZIa M pa3paboTKe NporpamMm

SKCIIEPUMEHTANBHBIX ~ HCCIEJOBAHUM, TIPOBEJECHUIO  SKCIEPUMEHTANBHBIX

FICCIEIOBAHMIT ¢ BHIOOPOM TEXHUYECKUX CPENCTB B 00paboTKON pe3ynbTaToB;

o CIIOCOGHOCT: M TOTOBHOCTBIO K O(GOPMIIEHHIO OTYETOB, CTaTew,

pedepatoB Ha 0a3e COBPEMEHHBIX CPEACTB PENAKTMPOBAaHWA M IICYaTH B

COOTBETCTBHY C YCTAHOBJIEHHBIMU TPeOOBAHUSIMH,;
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U CIIOCOOHOCTh K 3alUTe INPUOPUTETa W HOBU3HBI IOJYYECHHBIX
Pe3yJbTaTOB UCCIIEIOBAHNN;

° CIOCOGHOCTh K aHANM3y COCTOSHHUS HAy4YHO-TEXHHUECKOH IpoOieMsl,
TEXHHUYECKOr0 3a/JaHus IMOCTaHOBKE LIeJIH U 3a/1a4 NPOEeKTHPOBaHHsA Ha OCHOBE
noj0opa U U3yUYeHHs JTUTEePaTypHBIX U NAaTEHTHBIX HCTOYHHKOB;

» CIOCOOHOCTE K  pa3paboTke (YHKIHOHAIBHBIX CXEM WU3JECTHS U
YCTaHOBIICHUEM TEXHHUYCCKHUX TpGﬁOBaHHﬁ Ha OTJEJIBHBIC €10 3JICMCHTHI,
e CTIOCOOHOCTh K KOHCTPYHPOBAHUIO U pa3pabOTKe 3JIEMEHTOB U3JEIHS C

HCTIONB30BAHUEM CPEJICTB KOMITBIOTEPHOTO NPOSKTHPOBaHMS; IPOBEIECHHEM
MPOEKTHBIX PACYETOB H TEXHUKO-?KOHOMHYIECKAM OOOCHOBaHHEM;

® CIIOCOOHOCTH K OLIEHKE TEXHOJOIMMYHOCTH KOHCTPYKTOPCKHX DPEIleHH,
pa3pab0TKE TEXHOJNOTHYECKHX [POLECCOB H3TOTOBJICHUS M  KOHTPOJIA
OCHOBHBIX ITapaMETPOB;

s CMOCOOHOCTD K COCTABJIEHUIO TEXHUYIECKOM JOKYMEHTAIUH.

4. CONEPKAHME JUCLMTLIMHBI (MOAYJIST)

O611ast TPYA0EMKOCTh AUCLMILIMHEI COCTaBseT 72 Yaca.
4.1. HauMeHOBaHYe U COIEPKAHHUE PA3/ENOB JUCIIMIITHHEI (MOIYJIs)

Ne | Haumenopanue pasjiena Conepxanue pasjiena
AKTUBHBIE MaTEpHAIbI TBepOTEIbHBIE, HOIYITPOBOHHKOBLIE, ra30(asHsbIe,
1 | KBaHTOBOM EKTPOHUKHA KUJIKOCTHBIE, BOJIOKOHHBIE,

IUIa3MEHHBIE U AJICKTPOHHBIE
Bonopacteopumsie kpuctamisl ATP, KTP, KDP, DKDP.

Henuneiinnie KpucTamisl THIa HIO0ATA U TAHTAJIaTa JIMTHA.
2 MaTepUabl KBAHTOBOM Kpucramis! ¢ perynspHoii fomenHoii crpykrypoi (PIIC
3JICKTPOHUKH KpHCTalLIb)
N INEeKTPOOIITHIECKHE.
€ A
o p—" MarauToonTHYECKHE.
3 | ynpaBieHHUs Ja3epHBIM
AKyCTOONITHYECKHE.
U3JIy4YeHUEM

5. OBPA3BOBATEJIbHBIE TEXHOJIOTUH

OG6yueHre MPOBOAUTCS MyTeM YTEHUs JIeKLHHA, TIPOBEICHUS TEKYIEro (onpoc)
1 pyGexHOro (KaHIMIATCKAR MEHEMYM) KOHTPOJIS 3HAHUH CTyICHTOB.

6. VYAEBHO-METOJUYECKOE OBECINEYEHHUE
CAMOCTOSITEJbHOM PABOTHI OBYYAIOIIUXCS. OUEHOYHBIE



CPEJCTBA JUI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTMU 11O
HUTOI'AM OCBOEHUS JUCIAITIJINHBI
[To mucimmmae «2.2.6. OnTHYecKHe U ONTHKO-3JIEKTPOHHbIE MPUOOPHI H
KOMIUIEKCH» B KAuecTBE CaMOCTOSTENbHOM paboThl MPEeayCMOTPEeH TeKylUi
KOHTpOJIb TIPErojgaBaTeliss ¥ NpeCTaBisercs B IHUCbMEHHOM BHJE I IIPOBEPKH,
006CYKIEHHSI COBMECTHO C 00YHaOIIMHUCS U JIJIsl OLIEHKH.

ITpumepHbIe 3a/1aHKs TEKYIIUX OIIPOCOB M TECTOB
3aoanua mexywez2o onpoca

1. [ToHSTHS «KBaHTOBas 3JEKTPOHMKA». Marepuanbsl KBaHTOBOH JJIEKTPOHUKH!
aKTHBHBIE, HEJIMHEHHBIE, YIIPABIIAIONIHAE.
2. AKTHBHBIE MaTepUalibl KBAHTOBOM JJIEKTPOHHKHU.

2.1. Teepoomenvivie AM:
2.1.1. Kpucramisl pyouna ¢ mosamu xpoma (Al,03:Cr'” - TpexypoBHeBas
cxema padoThI.
2.1.2. KpucTauisl aTrOMOUTTPUEBOrO rpaHara ¢ MPUMECIMH PEIKUX 3eMelb
(AUT: Nd3*; Er; It...) - ueTsipexypoBHeBas cxema paboThL.
2.1.3. Mertoxsl  BbipamuBanus  (BepHens, UYoXpalbCKHil) aKTUBHBIX T/T
MaTepHanos.
2.2. Tazoghaznvie akmuseHvle Mamepuabvl.
2.2.1. He-Ne nasep u ¢usnka ero paboTsL.
2.2.2. CO, u Np-nazephl, 1azep Ha apax Meu, 3KCUMEPHBIE Jia3ephl.
2.3.  Il/n akmugnvie na3epHvie Mamepuaibl:
2.3.1. IIpssimMo30HHBIE, HETIPSIMO30HHBIE.
2.3.2. KpacHsle- pochun rajutuit-uHiaus.
Cunue, pUONeTOBBIE-HUTPH]I AU
2.3.3. MHbpakpacHble- KBAaHTOBbIC KaCKa/IHBIE II/T1 Ta3epHBIE CPe/Ibl.
2.3 .4. TlosepxuoctHo-u3nyuaronue nazeps! (VCSEL)
2.4. JKuokoghasnvie axmusnvie JazepHble cpedvl (1asepbl Ha Kkpacumensax) u
oxnaxcoarnujue  HCUOKOCMU.
2.5. Bonokonmuie nazepol u akmugHvle cpedbl 015 HUX.
2.6. Inazmennvie 1azepsl 018 MAZKO20 PEHM2EHOBCKO20 OUANA30HA.
2.6.1. CTonKHOBHTE/IbHAS HaKayKa MIa3MEHHbIX J1a3¢pOB.
2.6.2. TInasMeHHBIe JIa3ephbl C PEKOMOWHAIIMOHHON HAKa4KOH.
2.7. Jlazepvi Ha c60600HbIX 21I€KMPOHAX.
[MpuHLIMI JedCcTBHUS, 0COOEHHOCTH U NEPCIEKTUBbI TPUMEHCHHUA.
3. HenuuelHble MaTepHuaibl KBAHTOBOW 3JIEKTPOHUKH:
3.1. BonopactBopumsie kpucramisl KTP, KDP, DKDP.

3.2. Kpucranns! Tuna Huobara ¥ TaHTaIaTa JIMTHS
3.3. KpucTanisl ¢ peryJspHOii JOMEHHOH crpykrypoit (PJAC kpucTasisn)

4.  Marepuansl /Uisl yIpaBICHUA Ja3€PHBIM U3y ICHUCM:
4.1. DnexTpoONTUYECKHE.



4.2. MarauroonTH4YeCKHe.
4.3. AkycroonTHYecKHUe.

6. YAEBHO-METOJNYECKOE 1 THOOPMATIMOHHOE
OBECINEYEHUE JTUCHUIIJIMHBI (MOIYJIA)
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7.2. DNEeKTPOHHBIE YI€OHUKH, TIOCOOHS, 3aJa4HIKH, METOAUYKH H T.x.

Hcnons3oBanue MHTepHerTa.

Wcnons30BaHue IEKTPOHHOH OUOIHOTEKH.



