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1. llesu u 3212494 AU CIUILIHHBI

Lenp nzydyenust nucuuIuinHbl « OCHOBBI KBAHTOBOM PaIMOAIEKTPOHUKI -1aTh
npecTaBlieHne 0 (PyHIaMEHTAIbHBIX (PU3NUYECKUX MPOoLIeccax, JIEKAIIUX B OCHOBE
KBAHTO-BOM M ONTUYECKOM 3IEKTPOHUKH, PACCMOTPETh MPUHLUIT JEHCTBUSA, 0COOCHHOCTU
KOHCTPYKUUM, TpeOOBaHUS K aKTUBHBIM MaTepuaiaM U 3JIEMEHTaM, BO3MOKHOCTH U
TEXHUYECKUE XaPAKTEPUCTUKU MPUOOPOB U YCTPOMCTB KBAHTOBOM U ONTUYECKOI
anektpoHuku. Pagnodoronnka CBY guanazona. Co3nanue yctpoiictB u cucrem CBU-
JMara3oHa ¢ napameTpamMu, HeOCTUKUMBIMH TPAIULIMOHHBIMU 3JIEKTPOHHBIMU
cpeacrBamu. HTerpanbHO ONTUYECKHE KOMIIOHEHTHI paAo()OTOHHBIX CXeM. 3aladyaMu
JUCLMIUIMHBI SBJISETCS OATOTOBKA OyAyIIMX CHEIUAINCTOB K TPAMOTHOMY
UCIIOJIb30BAHMIO JTOCTIKEHUN JaHHOW 00JIaCTH HAYKH B CBOEH MPaKTUYECKON
NEeATEIIbHOCTH.

Kpartkoe conepxxanne TUCHUILTHHBI

JucuunnuHa « OCHOBBI KBAHTOBOW PainO3IEKTPOHUKI IpeJHa3HAuUEHa IS U3yUEHUs
CTyJI€HTaMH (PU3NYECKUX OCHOB B3aWMOJICHCTBUS ONTUYECKOIO U3YUEHHS C KBAHTOBBIMU
CHUCTEeMaMHU. YCUJICHHE U TeHepalysi ONTHUYECKOTO U3JIyYEeHHsI, OCHOBHbIE THUIIbI
KOT€PEHTHBIX U HEKOT€PEHTHBIX UCTOYHUKOB ONTUYECKOTO U3ITyUYeHHUs, pu3nuecKkue
INPUHLIKIIBI U OCHOBHBIE 3JIEMEHTHI JIsl PETUCTPALIMU, MOAYJISALNN, OTKJIIOHEHHUS,
TpaHcpopmaluu, nepeaadu 1 00padoTKu onTUYecKoro u3nydeHus CoBpeMeHHOe
COCTOSIHHME U TIEPCTIEKTUB Pa3BUTHS KBAHTOBBIX M ONTOAIEKTPOHHBIX IPHUOOPOB U
YCTPOMCTB, UX TUIIOB, XapaKTEPUCTHK U 0COOEHHOCTEH paboThl M MPUMEHEHUS B TEXHUKE.
Pannodoronunka CBY nuanazona. Co3mganue yctpoiictB u cucteM CBY- nuamnaszona c
napaMeTpamu, HeI0CTHKUMBIMU TPATUITUOHHBIMH 3JIEKTPOHHBIMU CPEICTBAMH.
AKTHBHBIE IPUOOPHI U YCTPOKCTBA POPMUPOBAHUS U 0OPAOOTKH CUTHAJIOB
PaZovyacTOTHOTO JUANa30Ha C UCIOJIb30BAHUEM ONTUYECKUX U ONTONIEKTPOHHBIX
CPEICTB U UX PUMEHEHHUE B PA3JIMYHBIX ONTHYECKUX U PaJUOTEXHUYECKUX CHCTEMaX
nepeaayu v u3BJIeUeHUs HH(OpMaLUK.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS
OIT BO (kommieTeHIIun)

[Inanupyemsblie pe3yabTaThl
00y4eHUs 10 TUCLUIIINHE

3HaeT: MaTeMaTUYECKUI anmapar KBaHTOBOM
QJICKTPOHUKH, TCOPUU BOJIH U SJICKTPOAUHAMUKNU
CIUIONIHBIX CpeJl AJI aHaiIu3a paboThl U pacyeTa
XapaKTEPUCTUK YCTPOUCTB U CUCTEM ONTHUUYECKOTO
Tarna3oHa; OCHOBHbBIE 3aKOHOMEPHOCTH,
coJlep>KaHue U CYITHOCTh MPOLIECCOB U SBJICHUM,

ITK-1 CriocoGeH oCymecTBIATh aHAIU3 COCTOSHUS
HAyYHO-TEXHUYECKOU MPOOIEeMBbI, OTIPEeNIeNATh LeTH
Y BBITIOJTHATH IMOCTAHOBKY 3a7a4 MPOCKTHUPOBAHUS

YCTPONCTBO, MPUHIIMIIBI I€UCTBUSI KBAHTOBBIX
MprOOPOB M CHCTEM. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLHUIUINH; METOABI
BBIYHCIUTENFHON (DU3UKK M MATEMATHYECKOTO
MOJICITUPOBAHUS CTPYKTYP, IPUOOPOB KBAHTOBOH U
ONTUYECKOU IEKTPOHUKHU.

'YMeeT: HCTO0Ib30BaTh MaTEMAaTUYECKUN arapar
KBaHTOBOM AJIEKTPOHUKH, TEOPUU BOJIH U

DJICKTPOAMHAMUKH CIUIOIIHBIX CPCJ AJId aHAJIM3a




paboThI U pacyeTa XapaKTepUCTUK MPUOOPOB
KBaHTOBOW AJIEKTPOHUKH; UCIIOJIb30BATh
BO3MOYKHOCTH U TEXHUYECKUE XapaKTEPUCTUKH
MpPUOOPOB M YCTPOMCTB KBAHTOBOM M ONTUYECKON
DIIEKTPOHUKHU B COBPEMEHHBIX PaJMOCUCTEMAX
MMeeT npakTUYeCKUI ONbIT: HABBIKAMM IPUBJIEKATH
IS peleHus Ipo0ieM, BOSHU-KAIOIIKX B XO/Ie
npodeccuoHaNbHOM 1eATEeIbHOCTH,
COOTBETCTBYIOIIUH (PU3NKO-MaTeMaTUIECCKUN
anmnapa; HaBbIKAMH HCIIOJIb30BaHUsI YCTPOKCTB
KBaHTOBOU U ONTH-YECKOU NIEKTPOHUKH B
PaaNO3JIEKTPOHHBIX CUCTEMAX;

[1K-2 Cnioco6eH pa3pabarbsiBaTh CTPYKTYpHbIE U
(YHKIIMOHAIBHBIE CXEMBI PATHOAIEKTPOHHBIX
CHCTEM M KOMIUIEKCOB, a TaK)Xe MPUHIUIHAATbHbIE
CXEMBI PaJHOAJICKTPOHHBIX YCTPOHCTB €
npuMeHeHreM coBpeMeHHbIX CAIIP u nmakeToB
MPUKIIATHBIX TIPOTPaMM

3HaeT: OCHOBHBIC HAYYHO-TEXHUYECKHUE TIPOOIEMBI 1
MEePCHEKTUBBI PA3BUTHS KBAHTOBBIX U
OTITORIEKTPOHHBIX PUOOPOB U YCTPOUCTB, a TAKKE
OCHOBHBIE 00JIACTH WX IPUMEHEHUS U CTETICHU
KOJIOTUYECKOM OMAaCHOCTH; OCHOBHBIE (hU3HUECKHE
U MaTeMaTHYeCKHe MOJIETTH KBAaHTO-BBIX IPUOOPOB U
KOMITOHEHTOB CHCTEM, UCITOJIb3yEeMbIX Ha dTarax
pacueTa v MPOEKTUPOBAHUS PATUOIIEKTPOHHBIX
CHC-TEM U KOMILJIEKCOB

'YMeeT: UCIOIb30BaTh 0a30BbIE JIEMEHTHI
KBAHTOBOM M ONTUYECKOM SJIEKTPOHUKH U
MPUMEHSATH OCHOBHBIE METO/Ibl aHAJIN3a KBAHTOBBIX
W OTITOAJIEKTPOHHBIX YCTPOMCTB JJI PEIICHUS 3a/1a9
B cHcTeMax Iepenadn 1 00paboTku HHPOpPMAIUH;
OPUEHTUPOBATHCS B TEXHHUECKON JJOKYMEHTAITUH,
eNaTh ONTUMATBHBIN BEIOOP 000pyIOBaHUS.
MMeeT mpakTHYEeCKUI OMBIT: METOAMKAMH pacyeTa
OCHOBHBIX XapaKTEPUCTHK CUCTEM CBS3H,
JTOKAIIMOHHBIX M HABUTALIMOHHEIX CHCTEM U
KOMILJIEKCOB, UCTIOJIb3YIOIINX ONTHYECKHUMA
mrana3oH; METOMOJOTMEH UCITOIb30BaHUS
anmnaparypsl JUisl UK3MEPEHUS XapaKTePUCTUK
PaTMOTEXHUYECKUX CUCTEM ONTHUYECKOTO
rarna3oHa; METOJaMH UCIIONb30BaHus (PU3HYECKHUX
1 MaTEMaTHYECKHUX MOJIEJIEH KOMIIOHEHTOB U
YCTPOUCTB ONTUYECKOT0 AMANA30HA, UCTIONb3YyEMBbIX
Ha dTamax pacdyeTa ¥ MPOSKTUPOBAHUS CUCTEM U
KOMILIICKCOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHb MOCIETYONUX AUCITUTLTNH,
BUJIOB paboT

1.®.01 OcHoBBI pano(OTOHUKH,

1.®.11 OcHOBBI KOMITBIOTEPHOTO TPOEKTUPOBAHUS U
MOJICIIMPOBAaHMsI PaAHONIEKTPOHHBIX CPENICTB,
1.®.22 OCcHOBBI TEOPHH PAAUOIOKALIUOHHBIX
CHUCTEM U KOMIIJIEKCOB

1.®.24 OCcHOBBI NOCTPOECHUS HEPEPHIBHO
TUCKPETHBIX PAJAMOCUCTEM M KOMILIEKCOB
yIIpaBJIeHUs,

1.®.23 Metoabl ONTUMH3ALMHI PATUOCUCTEM U
KOMILJIEKCOB YITpaBJICHHUS,

1.®.13 OcHOBBI MOCTPOCHUS YCTPONCTB
[PaIMOCUCTEM U KOMILIEKCOB YITpaBIeHHUS,
1.®.04 OcHOBBI TEOPUH CUCTEM U KOMILJIEKCOB
PaIMOAIEKTPOHHON OOPHOHI,

1.®.10 OCHOBBI TEOPUH PATUOCUCTEM TEpEIadn




UH(pOpPMaIny,
1.®.12 MHOTrOypOBHEBBIE PATUOCUCTEMBI 1
KOMILJIEKCHI YIIPABICHUS

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.®.22 OCcHOBBI TEOPUH PAAUOIOKALMOHHBIX
CUCTEM U KOMIIJIEKCOB

3HaeT: (pU3nMUecKre OCHOBBI U IPUHLIUIIBI
[IPOEKTUPOBAHUS PAJIUOJIOKALIUOHHBIX CUCTEM U
KOMILJIEKCOB . YMEET: MPOBOAUTDH PACUETHI
XapaKTEPUCTHUK PaJHOIOKALIMOHHBIX CUCTEM U
KOMILJIEKCOB , II0JIb30BaThCsl IPOrPAMMHBIMU
nakeramuaisa Mmoaenuposanus PJIC. Umeet
MPAKTUYECKHUM OMBIT: BiIa/IeHUSI HABBIKAMU
pa3paboTku npuHIUIuanbHeIX cxeM PJIC u
KOMILJIEKCOB C IpUMEHEeHHEeM coBpeMeHHbIX CAIIP
Y [IAKETOB IIPUKJIAIHBIX IIPOTPaMM.

1.®.11 OcHOBBI KOMIBIOTEPHOTO TPOEKTUPOBAHUS U
MOJICTUPOBAHUS PAUONIEKTPOHHBIX CPEJCTB

3HaeT: METObl Pa3padOTKH U yIPABICHHUS
[IPOEKTaMU, OCOOEHHOCTU U (PYyHKLIMOHAJIbHbIE
BO3MOYKHOCTH COBPEMEHHOT'O MPOTPAMMHOTO
oOecrieueHus Ui IPOEKTUPOBAHUS U
MOJICITMPOBAHUS PAJUOAIIEKTPOHHBIX CPENICTB,,
0COOCHHOCTH U (PYHKIIMOHAIBHBIE BO3MOKHOCTH
COBPEMEHHOTO ITPOrPaMMHOT0 00eCTIeUeHUS ISt
POEKTHPOBAHUS  MOJICITUPOBAHHUS
PaZIOdIIEKTPOHHBIX CPEJICTB, UCTIONb3yEMBbIE B
TakoM [1O s3bIKH 1T OTIMCAHMSI CTPYKTYPHBIX,
(YHKIMOHATBHBIX U TPUHLUITUATBHBIX CXEM, CXEMBI
3aMEIICHUST M MOJICII OCHOBHBIX AJIEKTPOHHBIX
npubopoB. Ymeet: CoznaBarh paboToCocoOHbIE
MOZIETTN PaINOIJICKTPOHHBIX YCTPOHCTB U CHCTEM
TUISI CYILIECTBYIOIIETO MPOrPaMMHOTO 00eCTieYeHHs,
OTJIXXHUBATh TAKHE MOJEIH, TPABUIHLHO BBIOMPATh U
HACTPaKUBaTh AJITOPUTMBI YUCIICHHOTO PELICHHUSI IPU
HAJIMYUN TAaKOH BO3MOXXHOCTH, aHAIM3HPOBATh
paboTy Mojenel, MPOU3BOIUTh UX ONTUMHU3AIIUIO. ,
co37aBaTh pabOTOCTIOCOOHBIE MOJIEIH
PaZIMOAIIEKTPOHHBIX YCTPOMCTB U CUCTEM ISt
CYIIECTBYIOIIIETO TPOrPAMMHOTO

o0ecIeueHns, 0TIaKUBaTh TAKUE MO,
NpaBUIBHO BHIOMPATH M HACTPAUBATh AJITOPUTMBI
YHCIIEHHOTO PEICHUs IPU HAJTHYUU TaKOH
BO3MO)KHOCTH, aHAJTM3UPOBATH padOTy MOJETIEH,
MPOU3BOAUTH UX ONTHUMM3aIMIO. Mimeer
NPaKTUIECKHH OTBIT: METOANKAMH pa3paboTKu 1
YIpaBICHUS MPOEKTOM; HaBBIKAMH PaOOTHI C
COBPEMEHHBIM ITPOTPAMMHBIM 00ecTieueHHEM ISt
MPOEKTUPOBAHUS U MOJCINPOBAHUS
[PaIMO3JIEKTPOHHBIX CPE/ICTB, a TAKKE
MPUMEHSIEMOH B TAKUX CUCTEMaX TEPMHUHOJIOTHEH. ,
BJIaJICHHUS HaBBIKAMHU PaOOTHI C COBPEMEHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM ISl IPOSKTUPOBAHUS

1 MOACITIUPOBAHUA PAJUOIJICKTPOHHBIX CPEACTB.




1.0.01 OcHoBBI panopOTOHUKHI

3HaeT: MaTEMATUUYECKUI anmnapaT KBaHTOBOM
DIIEKTPOHUKH, TEOPUU BOJIH U 3JEKTPOAUHAMUKH
CIUIOIIHBIX CpeX AJIs aHalIu3a padoThl U pacyeTa
XapaKTePUCTUK YCTPOUCTB U CUCTEM ONTHYECKOTO
Marna3oHa; OCHOBHBIE 3aKOHbI
€CTEeCTBEHHOHAYYHBIX AUCLIUILINH B
npodecCHOHANTBHON IeATeTbHOCTH; OCHOBHBIE
MPUHLIMIIBI TOCTPOEHUS U pacdyeTa ONTHYECKHUX
ceTeil;, KiaccupuKauo 000pyI0BaHus IS
MOCTPOECHUS CETEH ONTHUYECKON CBA3U; OCHOBHBIE
dusznyeckre u MaTeMaTHYeCKUEe MOJICTTH KBAHTOBBIX
MprOOPOB M KOMIIOHEHTOB CUCTEM, UCIIONIb3YEMBIX
Ha ATanax pacdera v MpOEKTUPOBAHUS
PaZMOAIEKTPOHHBIX CUCTEM M KOMILJIEKCOB;
OCHOBHBIE HAyYHO-TEXHUYECKHE MTPOOIEMBI U
MEPCTIEKTUBBI Pa3BUTHS KBAHTOBBIX U
OTMTORJIEKTPOHHBIX TPUOOPOB M YCTPOUCTB YMEET:
MCIIOJIb30BaTh 0a30BbIE AIIEMEHTHI KBAHTOBOU U
ONTUYECKOU AIEKTPOHUKH; IPUMEHSATH OCHOBHEIE
METO/bl aHAJIN3a KBAHTOBBIX U ONTO3JIEKTPOHHBIX
YCTPOMCTB JIJIsl pEIICHHsI 33/1a4 B CUCTEMAX
nepenaayn u 00padboTku nH(POpPMAIUH, paCCUUTHIBATH
ocHoBHbIe mapameTpsl BOJIC; ucnonp3oBarh
0a30BbIE AIIEMEHTHI KBAHTOBOW U ONTHYECKON
DIIEKTPOHUKH; TIPUMEHSATH OCHOBHBIE METOIBI
QHaJIM3a KBAHTOBBIX U ONTORJIEKTPOHHBIX YCTPOICTB
TS PEIICHUS 33]1a4 B CUCTEMax Nepeiadu u
00paboTku nHpopManuu MiMeeT mpakTHieCKuid
OTIBIT: HABBIKAMH PAcueTa ONTOBOJIOKOHHBIX JTUHHMA
CBSI3M; METOJIOJIOTUEN HCTIOIb30BaHNUS annapaTyphbl
TUTSL I3MEPEHUST XapaKTePUCTUK PATUOTEXHUIECKUX
CHCTEM ONTHYECKOro Jrana3oHa, MeToJ0JI0THel
U3MEPEHHSI XapaKTePUCTHK PATUOTEXHUYECKIX
CHUCTEM ONTHYECKOI0 Mana3oHa.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue
Bcero | Mo cemecTpaMm B yacax
Bun yueOHOM paboThI
4acoB Homep cemectpa
8
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHI 0




Pedepar: Pannodoronnka. [IpuHIHITBI TOCTPOCHHUS

pamnodoToHHBIX cucTeM. [Ipobiemsl, penraeMbie METOAMH U 33,75 33.75

CpeACTBaMU paJro(POTOHUKH.

I[OKJI&,Z[ C HpCSCHTaHHCﬁZ AXTUBHBIC KBAHTOBBIC CpCAbl I

20 20
MOJTYTTPOBOJHUKOBBIX U BOJIOKOHHO-OTITHYECKHX JIa3€POB.
KoHcynpranmy u npoMexyTo4Hast aTTecTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMIIIMHBI

Ne

paznerna

HaumenoBanue pa3aciioB JUCHUIIIINHBL
gacax

O0BeM ayTUTOPHBIX
3aHATHI IO BUJIaM B

Bcero |JI|I13 | JIP

B3anMoneiicTBre KBaHTOBEIX cucTeM ¢ DOMB. Peanuszaius monoXuTeiIrHON
00paTHOM CBsI3U B ONITUYECKOM pe3oHaTope. KBaHTOBbIE reHEPATOPBHI. 12 (8] 0
KBaHTOBBIC YCUITUTEIIHN.

AKTHBHBIE PUOOPHI KBAHTOBOM 3eKTpoHUKH. KBanTOBBIEC TprbOps CBY
nuamna3ona (Masepsl). . ['a3oBbie mazepsl. OCOOCHHOCTH aKTUBHOM CPEJIbI.
Jlazepsl Ha OCHOBE KOHIEHCUPOBAHHBIX cpell. [loaynpoBonHUKOBBIE
1a3epBhl.

10 8]0

YIIPABJIEHUE OIITTUYECKUM U3JIYYEHUEM. OIITUYECKHUE
[MEPEJATUMKU. TTIPUEMHUKU OIITUYECKOI'O U3JTYUYEHU L.

12 |8] 0

CBEPXIIIMPOKOITOJIOCHBIE YCTPOMCTBA CBY.
PAZIMO®OTOHUKA. NHTerpanbHO ONTHYECKHE KOMIIOHEHTHI
paanodoToHHbIX cxeM. [IpuHIMIbI mocTpoeHUs paauo(OTOHHBIX CUCTEM.
[TpoGiemsl, penraemMble METOAAMHU U CPEJICTBAMU PaTO()OTOHUKH

14 8] 0

5.1. Jleknun

No
ITEKIIH

Ne
paznena

HanmenoBanue uim KpaTKOC COACPIKAHUC JICKIIMOHHOTO 3aHATHUA

Koi-
BO
4acoB

B3anMopneilicTBue KBaHTOBBIX cucTeM ¢ OMB. DHepreTudeckne cocTossHUs
M30JIUPOBAHHBIX YACTHIL (AaTOMOB, MOJIEKYJI) M THIIBI IIEPEXOIbI MEXKTy HUMHU.
Koaduumentst DitHmreiina. [loromnienue (ycuiaeHne) ONTUYECKOTO U3TyYEHUSI.
MeTo/bl CO3JaHNsI MHBEPCUH B KBAHTOBBIX clcTeMax. Paboune na3zepHble ypOBHU
pHepru. [Iporiecc Bo30yxieHus (Hakauka) akTUBHON Cpefibl (AKTUBHOTO
BEIIIECTBA) C IEJIBIO OTYUYECHUSI HHBEPCHM HaceleHHOCTeH., ICTOUHMKYM HaKauKH.
Tpu cTaTUCTUYECKUX MOCTYJIaTa DUHIITEHA. YcuieHue-noromenue OMB B
cpene. CnexkTp ONTHYECKOTo U3JIy4eHHus (oroueHus) MexaHn3Mbl OTHOPOIHOTO
yiupeHusi. MexaHn3Mbl HEOAHOPOAHOTO YIIMPEHUSI.

METOIbI CO3AAHNA NMHBEPCHUU B KBAHTOBBIX CUCTEMAX. Tunsl
KBAaHTOBBIX YPOBHEH (IIEpEX0/I0B MEXy YpOBHIMHU). Paboune nazepHble ypOBHU
pHeprun. CXeMbl CO3/1aHMsI HHBEPCUH HACEIEHHOCTEH J[ByXypoBHEBas cxema.
MeToabpl HH-BEpCHUU HACEIIEHHOCTEN B IByXypOBHEBOU cucTeMe. TpEXypoBHEBas
cxeMa. AHanu3 TpEXypoBHEBOU cxeMbl. OcOOEHHOCTH TPEX-YPOBHEBOM CUCTEME C
ONTUYECKOU Hakaukoi. UeTbIpEXypoBHEBas cxeMa. AHAIIN3 YETBIPEXYPOBHEBOM
cxeMbl. OCOOEHHO-CTU M XapaKTEPUCTUKU YETHIPEXYPOBHEBOI CXEME ¢
ontudeckoil Hakaukoit (OH). MHOroypoBHEBBIE CXeMbI ONTUYECKOI HaKauKon
CrumynupoBaHHoe bpumtosHoBckoe paccesiuue. CtumynrpoBaHHOe PamaHoBckoe
paccesHue

OCHOBBI TEOPHH KBAaHTOBBIX PUOOPOB Paino31eKTpoHNKa — OCHOBA POXKJICHHS
KBAaHTOBOM AJIEKTPOHUKHU. OOIIHOCTD M OTIMYUS PAJAUODICKTPOHUKH U KBAHTOBOU




ONTUKU. AKTUBHAS Cpella U PE30HATOP SABISIOTCS MPUHUIUIIAAIBHO BaXKHBIMH 3JI€-
MEHTaMU YCTPOMCTB KBAHTOBOM 3JIEKTPOHUKH. Peanuzanus moaoKuTeIbHOM
00paTHOM CBsI3U B ONITUYECKOM pe3oHaTope. [IpuHIMNIBI co31aHus pe3oHaTopa
ONTHUYECKOTO Jrana3oHa. Pe30HaHCHBIE Ya-CTOTHI ONTHYECKOTO PE30HATOPA.
YeroitunBocth OOP. MoImHOCTh Ha BBIXOJIE JIa-3€pa, ONTUMAJIBHOE MPOITYCKaHUE
BBIXO/IHOT'O 3€pKajla. YCIIOBUS PE30HAHCA B ONITUYECKOM pe3oHarope. PezoHaHCcHbIe
4aCTOTHI ONITUYECKOTO PE30HATOPa U PAaCCTOSIHUE MEXKIY COCETHUMU
PE30HaHCHBIMU 4acTOTaMH. Buibl NoTeph M MIMPHUHA MOJIOCHI TPOITYCKAHUS B
ONTUYECKUX pe30HaTopax. BinsHue pe3oHaropa Ha CIEKTPAIbHBIA COCTaB
a3epHOro. XapakTepPUCTUKU U3ITYUYEHHS C YYETOM PE30HATOpA.

KBaHTOBBIE TeHEpaTOpbl. OCHOBHBIEC MJIEW U IPUHIIUIIBI - BEIHYKJICHHOE W3-
TydeHue + MOJOKUTEIbHAs ONTHYe "CKas oOpaTHas CBs3b. J[MHaMuKa pa3BUTHS
reHepaIy B KBAHTOBOM T€HEpaTope. YCIOBUS CAMOBO3-0yKIACHUS U
CYIIIECTBOBaHMS CTAIIMOHAPHOTO peknMa. YcimoBue Oananca ¢a3 u 6ananca
aMIuIATy1 CIIEKTp U3y4eHUs KBAHTOBOTO reHepaTropa. MOIHOCTh U3Ty4YeHUs HA
BBIXOZIE KBAHTOBOT'O T€HEPATOPA, ONTUMAJIBHOE MPOITYCKAaHME BBIXOJHOIO 3€pKa-Ja.
[[IlupuHa criekTpa u3JIy4yeHHs] KBAaHTOBOTO reHeparopa IlepexoaHsie mpoeccel B
reHeparopax ontuueckoro u CBYU-auanazonos. KBantossie ycunutenu. OCHOBHbIE
MPUHITUIIBI U WU, YCWINTEIbHBIE CBOMCTBA YacTUIIBI. D) PEKTUBHOE CEUCHUE €€
B3aMMOJEHCTBUS C PE30HAHCHBIM JJIEKTPOMAar-HUTHBIM IojeM. Hacelmenue

ko3¢ dunrenta ycunenus. @opma muHUN yeusieHHss. CXeMbl TOCTPOCHUS
KBAHTOBBIX YCUJIUTENEH. YCuuTenb Oerymiei BoHbl. Pe30HaTOPHBINA YCUTTUTEb.
Xapakrepuctuku ycuiieHus. AUX n @UX kBaHTOBBIX ycuiuTenen. JlunamMudeckui
nuana3oH ycuineHus. [llymbl KBaHTOBBIX YCUIIUTEIIEH.

KBanToBbie mpubopsl CBY nuanaszona (Masepsr). [lyukoBbie Ma3epsl.
MosnekynsipHbIi Mazep Ha Iy4ke MoJIeKysl ammuaka. CTpyKTypa U dHepreTude-
CKUH CIIeKTp MoJeKyibl aMMuaka OOpa3oBaHue Mmyyka Mosekya. CopTupoBKa
Moute-kyi1. [lapamerpsl coptupytomieit cucteMsl. Pexxum ycunenus. Koagdunuent
yCUJIE-HMS U 110J10Ca IpoIycKaHus. PesxuM renepanuu. BeixoqHas MOIIHOCTD
Mazepa Ha aMMuake. CTaOMIIBHOCTh YaCTOThI Ma3epa Ha amMmMuake. Masep Ha mmydke
aTOMOB Bozopoza. [IpuHIMN 1edcTBY KBAaHTOBOIO I€HEPATO-Pa Ha IIyYKEe aTOMOB
BOOPOAA. MarHUTHBIN AUNOIBHBIN IIEPEX0] MEKY YPOBHSAMHU CBEPXTOHKOM
CTPYKTYpbI atoma Bogopo—na. Coprupyromas cucrema (CC) mazepa Ha BOIOPOJE.
Oco0eHHOCTH yCTpOICTBa reHepaTopa Ha ITy4Ke aTOMOB Bojioposaa. KBantoBsie
napamarauTHele yeunurenu (KITY) CBY auanazona. DneKTpOHHbBIE TEPEX0/Ib
MEXKy SJHEPreTHUECKUMH YPOBHSMH ITapaMarHUTHBIX HOHOB B IUAJIEKTPHU-KaX,
pacILENICHHBIMU BHEIIIHUMHY WM BHYTPEHHUMU NOIsIMU. KBaHTOBBIE epexosl
MeX/1y 36eMaHOBCKMMU MOAYPOBHSIMHU MapaMar "THUTHBIX HOHOB B KpHCTaJlJIaX BO
BHelHeM MarHuTHOM nosne. KITY Gery—meit Bonnsl. Pezonaropusie KITY
OTPayKaTeIbHOIO IMPOXOJHOTO TH-TIOB.

["a3oBbIe mazepbl. OCOOEHHOCTH aKTUBHOM cpejibl. THUIIBI IEPEXO0B MEXTY pa-
004MMHU PHEPTETUYECKUMH YPOBHSIMHU B HEUTPATIbHBIX WM MOHU3UPOBAHHBIX
aToMax U MOJIEKYNax (J1EeKTpOHHbIE, KoieOaTellbHbIE, BpalllaTelbHbIE). YCII0-BUE
CO3/1aHUS MHBEPCHUH HACEIEHHOCTEH B Ta30BbIX Ja3epax. MeTo bl HaKauKH ra-
30BBIX JIA3€POB (razopaspsiHbie, ra30AMHaAMUYecKue, xumudeckue) [emnmii-
HEOHOBBIH na3zep. HBepcust HACENEHHOCTEH B ANEKTPUIECKOM pa3psie
(razopaspsinHbie J1a3epsl). OYHKIUS dJEKTPOHOB B IIa3Me ra30pa3psiiHOTO Jia3epa.
[Tpouecce! B mnazme [1C, mpuBoasiue K HaKauke Ja3epHbBIX MEPEXOI0B.
Oco0eHHO-CTH KOHCTPYKIIUS TeTUi-HEOHOBOTO JIazepa.

JIABEPbI HA KOHAEHCHMPOBAHHbLIX CPEJIAX Jlazepsl Ha OCHOBE
KOHJICHCHUPOBaHHBIX cpef. Crenuduka onTUYeCKON HaKauKd aKTUBHOU CPEIbl
nazepa. KBaHTOBBIE IPHOOPHI C ONTHYECKON HAKAYKOH, paboTar0-IIHe 10
“Tp&XypoBHEBOM cxeme”. PyOnHOBBII J1a3ep. DpOneBbIid BOJIOKOHHO-ONTHYECKHMA
naszep. JIazepsl ¢ onTHYeCcKoil HaKauKol, paboTarOIIUE 110 “YeTHIPEX-YPOBHEBOM
cxeme”. HeoquMoBblii n1azep.




[TomynpoBoaHKKoBbIE Ja3epsl. Co3aaHNe HHBEPCHON HACEJIEHHOCTH B MOJIyIIPO-
BonHUKaX. [Ipoliecc BOBHMKHOBEHUS U3IyUYeHHs B p-n-niepexone. M3nyuarensHas
pe-KOMGI/IHaLH/I}I. aTeHcuBHOCTE H3JIYUYCHUS U TOJIIIHMHA aKTUBHOU 06JIaCTI/I.
[eTepo-CTPYKTYyphl. YCIOBHSI MaKCUMATBHON 3(PPEKTUBHOCTH H3TyUCHHUS.
OCHOBHBIE XapaKTEPUCTUKH MOTYTIPOBOAHUKOBBIX JIa3epoB. TUIIBI
MOJTYTIPOBOAHUKOBBIX JIa3€POB.

Dddexr Pamana. CtumynupoanHoe PamanoBckoe paccestaue. BKP Pama-
HOBCKME yCWINTENU. TUIIMUHBIE TapaMeTpbl PAMAaHOBCKUX YCHIIUTENEH.
[TapameTps! yecunuteneit bpumtosna. DpOreBbie BOJIOKOHHO-ONTHYECKHE
yeunurenn EDFA (Erbium Doped Fiber Amplifier) — sto ycunutenu, co3nanabie
Ha OCHOBE ONTHYECKOTO BOJIOKHA JIErHpo-BaHHOTO HoHamu 3p6oust EDF (erbium
doped fiber). loctouncTsa ycunureneit EDFA: paBHOMepHas aMITUTYAHO-
JaCTOTHAS XapaKTEPUCTHKA YCHIICHHS BO BCEM JHAINla30HE YaCTOT, 3HAYUTEITHHBIH
YPOBEHb YCUJICHHUS TIPU BBICOKOM KauecTBe curuaia. HeoquMoBblie BOJIOKOHHBIE
a3epol.
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YipaBiieHHe ONTUYECKUM U3TyueHueM. PacripocTpanenue cBeTa B aHU30TPOII-HBIX
cpenax u noispuzanus usnyuenus. dpdexrsr Keppa, [Tokkensca, @apazes.
OJEKTPO-, MarHUTO- U aKkycToonTuyeckue 3¢ exTsl. MeToapl MOTYISIIMY U
OTKJIOHE-HUS JIa3epHOT0 JIy4ya. THUIIbI Ta3€PHBIX MOAYISATOPOB U Je(PIEKTOPOB.
[lepecTpoiika ATUHBI BOJIHBI U3JTy4eHuUs j1a3epoB. Ousnueckue 3QpPeKTsl,
MCTIOJIb3yEeMbIe JUIsl yIIpaBlie "HUs apaMeTpaMU ONTHYE-CKOTO U3TyUYeHUS: IPPEKT
[Tokkenbca, poroynpyruit agdekt, apdext Dapages. Xa-pakTepruCTUKH
HIIEKTPOONITHYECKUX MOIYJISTOPOB: 10JI0OCA YACTOT MOYIISLIUH, O-Tpedisemast
MOILHOCTb, IMHaMU4eCcKuil Auana3oH. Moaynsatop Maxa -3ennepa. [psmas
MOJYJISILIMSI CBETOIMOJOB U MHKEK-IIMOHHBIX JIa3epOB. AKYCTOONTHYECKUI

b dext. Mo—nynsaTopsl cBeTa ¢ OeTyIei 1 CTosYei aKyCTHIECKOM BOJTHOM.
AKkycroorn-Tudeckue eduekropsl U GuiabsTpsl. OcodbeHHoCcTH Moy sinuu Ha CBY.
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OIITUYECKHUE IMEPEJATUYMKU OOGias xapakTepucTUKa HCTOYHHKOB CBETA.
EcTe—cTBeHHas MMPHUHA CIIEKTPAJIb-HOM JIMHUM. [IpUHINIT ONTHYECKOTO
ycuieHus. [1omynpoBoIHUKOBBIE U BOJIOKOHHO-ONTUYECKUE YCUIIUTEIN Ha
OCHOBE PE/IKO3€ "MEJIbHBIX 3J1€EMEHTOB. KOHCTpYKLINHU, IPUHIUN 1€ "CTBHUA,
OCHOBHBIE XapaKTEPUCTUKU. YCIOBHE caMO"BO30YkIeHUs AJis J1a-3epoB. CHeKTp
reHepaiu. [lo—porosas mIoTHOCTh TOKa. BaTT-aMnepHast XxapakTepu-cTHKa.
Jlazepsl ¢ pacmpeneneHHol 00paTHOM CBsA3bIO. JIazephl ¢ BEpTUKAIBLHBIM pe-
30HaTOpOM. CBETOAMOABI, UX JOCTOMHCTBA U HEOCTAaTKU. ONTHYeCKHE
nepenaryuku. OCHOBHBIE 3JIEMEHTHI ONTUYECKUX MepeaaTuuKkoB. TpeOoBaHus K
M3ITy4yaTessiM ONTUYECKOro n3nmydeHus. CBeTOANOABI U J1a3epHbIe JUO-Abl. THIIbI
MOJTYTPOBOAHUKOBBIX JIa3epoB. BoMOKOHHBIE Ta3epbl C OPATTOBCKOM pe-IETKOM.
Buibl MOAYISALIUY ONTUYECKOTO U3TydeHHs. MeToabl MOAYNIALNN ONTHYE-CKOI
Hecymiei. [Ipsmas (HemocpeacTBeHHAs ) MOAYJISALNS ONTHYECKO# Hecyer. Mo-
ITyJISLUS ¢ UCITOJIB30BAHUEM IIPOMEXYTOUHON Hecyllel. BHenmHss Moy sanus
ONTH-YECKOTO U3IIyYEHUS. DIEKTPOONITUYECKAST MOTYISALUS.
DNeKTpoadbCOpPOIIMOHHAS MO-TYJIAIUsA. AKYCTOONITUYECKAsT MOTYISIIHS.
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[Ipuém ontuueckoro curnana. Hemocpencrsennsiii mpuém. Ipsmoe
dbotonerexktupoBanue. Meron cueta ¢poroHoB. Korepertasiii mpuém. [puémunku
ONTHUYECKOTO U3TYUYECHHUS UX THIIbI, TapaMEeTPhl U XapakTepuCcTUKU. OCHOBHBIE
AIIEMEHTHI JETEKTOPHBIX MPUEMHUKOB ONITUYECKOTO M3yueHusi. OnTuko-
DIIEKTPOHHBIE NTpeodpazoBareu. [1oynpoBOIHUKOBEIE TPUEMHHUKH U3ITyYSHHS
(metexTopsr). DoTope3nucTopsl, GOTOAMOABI, TeTePOPOTOANOIBI, JJABUHHBIE U P-1-N
doroanonsl, pororpaHzucTopsl). OQHOIIEMEHTHBIE (OTOMIPUEMHUKH Ha OCHOBE
MII-cTtpyktyp. MHOTOAIEMEHTHBIC (DOTOTIPUEMHBIC YCTPOUCTBA. THIIBI
¢dororpreMHUKOB. OCHOBHBIE XapaKTEPUCTHKH: YyBCTBUTEIBHOCTb,
OBICTpOZIEHCTBHE, OOHAPYKUTEIIbHASI CTIOCOOHOCTD, CIIEKTPAIbHBIN TUAIIa30H.
[IpreMHHUKH ¢ BHEIIHUM U BHYTpeHHUM (poToddhdexrom: ¢poroanemenTs, DY,
dotopesuctopsl, hotoanoasl, MOII-cTpykTypsl 1 poromarpuiisl. [IIymsr

q)OTOHpI/IeMHI/IKOB. MGTOIIBI InpueMa MOAYJIUPOBAHHOTO ONITUICCKOTO U3JTYYCHHA:




[MpAMOC Q)OTOHGTGKTI/IPOBaHI/IC " OTITUYCCKOC ICTCPOANHUPOBAHUC.
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PAZIIMO®OTOHUNKA OcHoBHBIE HanpaBIEHUS IPUMEHEHUI KBAHTOBBIX U
ONTORIEKTPOHHBIX TPUOO-POB U yCTPOICTB. ONTHYECKHE METO/IBI CHHTE3A,
npeoOpa3oBaHusl, Nepeaayd ¥ 00paboTKH panoda-CTOTHBIX CUTHAJIOB.
[lepcrieKTHBHbBIE HAPABICHUS UCIIOIB30BAaHUS JIEMEHTOB PainOOTOHUKH B
AJIbTEPHATUBHBIX PAJIMOCUCTEMAX JJIS YITYUIIEHUS TAKTUKO-TEXHUYECKHUX XapaKTe-
puctuk PJIC: * moBwIIeHne pazpemniaroneid CroCOOHOCTH M0 JATBHOCTH U
MH(POPMATUBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUYUTENHHOTO (Ha HECKOJIBKO
MOPSAKOB) paciupeHus 3¢(HEeKTUBHOM MOJIOCH CUTHANA; * YBEJIMYEHHE JaTbHOCTH
0OHapYyKEHUS — 33 CUET CHUIKEHUS MOTEePh B JUIMHHBIX JTMHUAX TIPH
MCIIOJIb30BaHUH ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOLIEH KOM-MYTallMOHHOMN
anmnaparype; ¢ odecredeHne CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOIIUXCS
KIIMMaTH4ye-CKUX, MPEKe BCEr0 TeMIIEpaTypHBIX, YCIOBHSIX 3a CUET IPUMEHEHHUs
TEPMO-CTAOUIBHOTO ONTUYECKOTO BOJIOKHA;
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PAZIIMO®OTOHUNKA OcHoBHBIE HanpaBJIEHUS! IPUMEHEHUN KBAHTOBBIX U
ONTORIEKTPOHHBIX TPUOO-POB U yCTPOICTB. ONTHYECKNE METO/IBI CUHTE3A,
npeoOpa3oBaHusl, Nepeaayd U 00paboTKH painoda-CTOTHBIX CUTHAJIOB.
[lepcrieKTHBHbBIE HANPABIEHUS UCIIOIB30BAaHUS JIEMEHTOB PainOPOTOHUKH B
AJIbTEPHATUBHBIX PAJUOCUCTEMAX JJIS YIIYUIIEHUS TAKTUKO-TEXHUYECKHUX XapaKTe-
puctuk PJIC: * moBeIlIeHNne pa3peniaronieid CiocCOOHOCTH M0 JATBHOCTH U
MH(POPMAaTUBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUUTENIHHOTO (Ha HECKOJIBKO
MOPSAJKOB) paciiupeHus 3¢ (HEeKTUBHOM MOJIOCHl CUTHANA; * YBEJIIMYEHHE JaTbHOCTU
0OHapyKEHUS — 33 CUET CHUKEHUS MOTEPh B JUIMHHBIX JIMHUAX TIPU
MCIIOJIb30BaHUM ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOLIEH KOM-MYTallMOHHOMN
anmnaparype; ¢ odecriedeHre CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOLIUXCS
KJIMMaTH4ye-CKUX, MPEKe BCET0 TEMIIEPaTypHBIX, YCIOBHSIX 3a CUET IPUMEHEHUS
TEPMO-CTAOUIBHOTO ONTUYECKOTO BOJIOKHA;
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HHTerpanbHO ONTHYECKHE KOMITOHEHTHI paAro(OTOHHBIX cxeM. BorokoHHO-
onTu4eckue JasepHsie U potonuomansie Moxynu CBY-nnamna3ona u cUCTeMBI
paano-QpOTOHUKHN Ha UX OCHOBE. BojokoHHO-onTHYEeCKHE MOTYH. BonokoHHO-
ontuyeckas JuHus nepenaun CBU-curuanioB ¢ ONTHYECKUM YCUIIE-HUEM.
YeunuTenu Ha BOJIOKHE JIETHPOBAHHOM 3pOreM. BBICOKOCKOPOCTHBIE OITO-
AIIEKTPOHHBIE PUOOPOB (J1a3€pHBIE TUO/BI, HIEKTPOONTHUYECKUE MOAYISATOPHL,
doro-nerextopsl. BonokonHo-onTHueckas cucrema pacnpeaenenus CBU-
CUHXpOCHUTHaI0B OnTo31eKTpoHHbIN reneparop CBY Ha TMHUAX 3a7€pKKU.
CTpyKTypHas cxema ONTOAIEKTPOHHOTO T'€HepaTopa C BBICOKOM CIEKTPaIbHOM
q1cTOTON. OCHOBHBIE Xa-paKTEPUCTUKH U ITyTH UX COBEPILIEHCTBOBAHMSL.
JIByxxoHTypHas cxema OOI" ¢ oHUM U ABYMS yIIpaBiisie "MbIMU ILJICYaMHU.
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PAINODPOTOHHBIE CUCTEMBI [IpuHuuns mocTpOeHUsT HOBOTO MOKOJICHUS
TEJICKOMMYHUKAIIMOHHBIX U PAIUOJIOKA-IIHOHHBIX YCTPOUCTB, 00JIaat0IIIX
MPUHLIUINAIBHO JTYYIIUMU XapaKTEPUCTUKAMHU [0 CPABHEHUIO C CYIIECTBYIOLIUMU
B HACTOsIIIee BpeMsi. MeTobl (POpMHUPOBAHUS CBEPXITUPOKOIIONOCHBIX JIMHUN
nepenadn CBY curnana Ha ocHOBE paano(OTOHHBIX KOMIIOHEHTOB,
MpeIHA3HAYCHHBIX JJIs1 BHICOKOCKOPOCTHOM mepeaadn Uu(POBBIX MOTOKOB IaHHBIX,
a Tak ke CI0KHO-MOYJIMPOBAHHBIX U IIIyMOIIO-T00HBIX CUTHAJIOB,
00ecreunBarOIINX KaYECTBEHHOE YIyUllIEHHE TEXHUUECKUX XapaKTe-pUCTHK
MPUEMO- TTepeAArONTUX YCTPOUCTB. Pa3zpaboTka CBEpXITUPOKOMOIOCHBIX TUHUHN
nepenaun BU curnana Ha ocHOBe pa-Iu0()OTOHHBIX KOMIIOHEHTOB,
00€CTICUNBAIOIINX CBEPXIITHPOKOTIOIOCHYIO 00pabOTKy CUTHAIIA.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI




Ne Ne Kox-
HanmMeHnoBaHMe WM KpaTKoe coepKaHne JabopaTOpHOM paboThI BO
3aHATHA|pa3Iena)
4acoB
OCHOBBI KBaHTOBOM TEOPHH Ja3epOB. AKTUBHBIE CPe/Ibl J1a3epoB. DPPEeKTUBHOE
1 1 |ceueHme, YcuiieHHE -ITONIONIEHUE KBAHTOBOM CPEIbl. YCIOBUS YCUIICHHUS U 4
reHepaluy KBAaHTOBOM CpeJibl
5 ) Jla3eprl Ha OCHOBE KOHJEHCUPOBaHHBIX cpea. [1oaynpoBoAHUKOBEIE J1a3ephl. )
BonoKOHHBIE J1a3epsl
3 3 YrpaBieHrne ONTHYECKUM H3ITydeHueM. MonyssiTopel Ha OCHOBE HHTEphEpOMETpal 4
Maxa-Ilenaepa. Ontuueckue nepenardyuku. [IpHEMHUKN ONTHYECKOTO M3JIy4YeHUs
Panrodoronnka. IHTerpaibHble ONTOMIEKTPOHHBIE  (POTOHHBIE KOMITIOHEHTHI
4 4 |pagnodoronuku. [IpuHIMIEI TOCTpOoeHUS pagro(dOTOHHBIX cucTeM. [Ipobiaemsl, 6
peraemMble METOIAMU U CPEJICTBAMU PAIUO()OTOHUKH.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Koz-
TTonsun CPC pasnesos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp| BO
pecypc JacoB
Pedepar: Pannodporonnka. [TpuHIHIIEI
[OCTPOEHUS paAHO(POTOHHBIX CUCTEM. MeTtoauueckue yKa3aHus 10 BBITOJTHEHHIO 2 133.75
[1po6aemsbl, peraeMble METOJIAMU U CPC ’
cpencTBamMu paauoGOTOHUKH.
Jlokman ¢ mpe3eHTanueii: AKTUBHBIC MeTonudeckue yka3anus k JlabopatopHo-
KBaHTOBBIE CPE/IbI JJIS TOJTYTIPOBOTHUKOBBIX [MpakThueckas padore "AKTUBHBIE 8 20
1 BOJIOKOHHO-ONITUYECKHX J1a3€pOB. CPE/Ibl KBAHTOBBIX ITPUBEOPOB"

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBUH ¢ [lonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabHubie meponpusitus (KM)

Y4u-
Haszpanue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsimok HauucaeHus: 6aioB -
KM|mecTp| koHTpoOIs Oann
MEPOTPHUITHS eTcst
B [1A
PaGora mpoBoauTcst mucbMeHHO (10
0aJJI0B) M 3aIIMILAETCS B BUEC
N AXTHUBHBIE ) T .
Texymmi npe3eHTaluu Ha 3auatuu (10
1 8 KOHJICHCUPOBAaHHbBIE 11 20 3aueT|
KOHTPOJIb 0aJIoB).
cpenbl
MaxkcuMaabHOE KOJTMYeCTBO OAIIIOB -
10
. |YmpaBneHune onTHYECKUM
Texymmii [1o pe3ynbsraram 3amuTh (5 0amioB) ¢
2 8 W3JIyYECHHEM. 1] 10 N 3a4eT
KOHTPOJIb npeseHraruei (5 6amios)
OnTHdecKue MOAYIIATOPBI
Texymuii | TIpéMHo-meperaomie Pabota npenacrapiseTcsi MICbMEHHO
3 8 Y P p . 1 | 10 |(5 6annoB) u B Buje npe3eHTanuu (5 [3a4et
KOHTPOJIb | ONTHYECKHE YCTPOHCTBA.
0aJLIIOB)




4 8 Terymumit PAJJMODOTOHUKA | 1 | 20 [3aummra pedepara no teme 3a4eT
KOHTPOJIb
Ha 3aueTe mporcXoauT OllEHUBAHUE
yueOHOI NesTeTbHOCTH
00yJaroImxcs o TUCIUTIIINHE Ha
OCHOBE IOJTyYEHHBIX OLIEHOK 3a
KOHTPOJIEHO-PEUTHHTOBEIC
Tpome- KBAHTOBA S MEPOIPUATHS TEKYIIETO KOHTPOILA M
5| 8 | skyrounas [PAJJMODJIEKTPOHMKA| 1 | 40 ‘épOMe’KyTO"HOH arTecTatm. sauer
arrectamms | 1 PAJIMOD®OTOHNKA TYAICHT TIOTYHACT 3a1CT, CCIHI €10
PEUTHHT TIO UTOTaM U3YUCHUS
MCLUIUIMHBI C Y4€TOM MEpPONPHUITUI
TEKYIIET0 KOHTPOJIA (C yIeTOM
O0OHYyCa) U MEPOTIPHUATHS
MPOMEKYTOYHOH aTTeCTAlllU paBEeH
vy npeselimaet 60%
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA
Bu
HpOM@)KyﬁO‘-IHOfI IIpouenypa nposeneHus Kpurepun
OLIEHUBAHHUS
aTTecTaluu
Ha 3auete mporcxonuT olleHUBaHUE yUYeOHOH NesTeITbHOCTH
00y4JaroLINXCs [0 TUCLUTUIMHE Ha OCHOBE MOJTyYEHHBIX OIIEHOK 3a
KOHTPO/IbHO-PEHTHHIOBbIE MEPONPUATHA TEKYILETO KOHTPOIA U | oo
I MIPOMEXYTOYHOH arTectanuu. CTyIEHT MOydaeT 3a4eT, €ClIU ero i 2.5.2.6
PEUTHHT 1O UTOTaM MU3YUYEHHS AUCHUIUIUHBI C YYETOM T
o [Tonoxxenus
MEpPOIPHUATHI TEKYIIEro KOHTPOJIs (¢ yueToM OoHyca) U
MEpPONPUATHS IPOMEKYTOUHOHN aTTECTALIUU PABEH UJIH MTPEBBIIIAET
60%
B coorBercTBHHU €
3a4eT B cootBeTcTBuu ¢ . 2.5, 3.6 IIOJIOXKEHUA mm. 2.5, 2.6
[Tonoxenus
6.3. OneHo4YHbIE MATEPUAJIBI
Ne KM
KomnereHuu Pesynbrarsl 00yueHus DEnE

[1K-1

3HaeT: MaTeMaTHYeCKUI anmnapar KBaHTOBOW IEKTPOHHUKH, TEOPUU BOJIH U
HIIEKTPOIMHAMMKH CIUIOIIHBIX CpeJl s aHaiu3a paboThl U pacuera
XapAKTEPUCTUK YCTPONUCTB U CHCTEM ONTHUYECKOTO IMAIa30HA; OCHOBHbIE
3aKOHOMEPHOCTH, COEPKAHUE U CYLIHOCTH IIPOLIECCOB U SIBICHUH, YCTPOMUCTBO,
[IPUHLIMIIBI IEHCTBUS KBAHTOBBIX IPUOOPOB U CUCTEM. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUINH; METO/bI BHIYUCIUTENbHON (DU3UKU U
MaTeMaTU4YEeCKOr0 MOAEIMPOBAHUS CTPYKTYpP, MPUOOPOB KBAHTOBOM U ONTUYECKOM
JIEKTPOHUKHU.

[1K-1

YMeeT: UCIIO0Nb30BaTh MATEMATUYECKUI annapar KBaHTOBOW JJIEKTPOHUKH, TEOPUU
BOJIH U 3JI€KTPOJAMHAMUKH CIUIOUIHBIX CpeJ JUIsl aHajau3a paboThl U pacyeTa
XapaKTepUCTUK MPUOOPOB KBAHTOBOM ANIEKTPOHUKH; UCIIOIB30BATh BOBMOXKHOCTH [+
U TEXHUYECKUE XapaKTePUCTUKU TPUOOPOB U YCTPONUCTB KBAHTOBOW U ONTUYECKON
DIIEKTPOHUKHU B COBPEMEHHBIX PaOCUCTEMAX

[1K-1

VMeeT npakTUYeCKUii OMBIT: HABBIKAMU MTPHUBIIEKATH JJIS1 PEeLIeHUs Mpobiem,
BO3HU-KAIONINX B X0/ POGECCUOHAIBHOM JIeATETPHOCTH, COOTBETCTBYIOIIHIA +

(bl/ISI/IKO—MaTeMaTI/I‘IeCKI/Iﬁ aIrirapa,; HaBbIKaMU HCITIOJIb30BAHUS YCTpOﬁCTB




KBAHTOBOW U ONTU-YECKOM 3JIEKTPOHUKH B PAJIOAIEKTPOHHBIX CUCTEMAX;

3HaeT: OCHOBHbIE HAYYHO-TEXHUYECKHE MPOOIEeMbl U IEPCIEKTUBBI PA3BUTHS
KBAHTOBBIX M ONTOIEKTPOHHBIX IPUOOPOB U YCTPOUCTB, a TAKkKe OCHOBHbBIE
MK-2 00JIaCTH WX MPUMEHEHHS U CTETIEHH YKOJIOTMYECKON ONaCHOCTH; OCHOBHBIE A
¢buznyecKkre 1 MaTeMaTHYEeCKUE MOJIENN KBaHTO-BbIX TPHUOOPOB U KOMIIOHEHTOB
CHUCTEM, UCITOJIb3YEMBIX HA DTAIlaxX Pacyera U MIPOCKTUPOBAHUS

PaaAO3JICKTPOHHBIX CUC-TEM U KOMIIJICKCOB

'YMeeT: NCToIb30BaTh 0a30BHIE AIIEMEHTH KBAHTOBOW M ONITHYECKOH IIEKTPOHUKA
U IPUMEHATh OCHOBHbBIE METO/IbI AHAJIM3a KBAHTOBBIX U ONTOAIEKTPOHHBIX

[1K-2 YCTPOMCTB J1JIs1 peLIeHUs 33/1a4 B CUCTEMax nepenadu u oopadoTku uHpopmanuu; | [HHH
OpPUEHTUPOBATHCS B TEXHUUYECKOM JIOKYMEHTAIINH, JIeJIaTh ONTUMAJIbHBIA BEIOOP
000pyIOBaHMUS.

HMeeT npakTUUeCKUil OMbIT: METOIUKAMH PacyeTa OCHOBHBIX XapaKTEPUCTHUK
CHCTEM CBSI3H, JIOKAI[MOHHBIX U HABUTAIMOHHBIX CUCTEM M KOMILJIEKCOB,
MCIIOJIB3YIOIINX ONTHYECKUIA TUANa30H; METOI0JIOTHEN UCTIONBb30BAHMS

[1K-2 anmaparypbl s U3MEPEHUS XapaKTePUCTUK PAJHOTEXHUYECKUX CHCTEM HHH
ONTUYECKOTO TUANa30Ha; METOIaMH UCTIOIb30BaHUS (PU3NYECKUX U
MaTeMaTUYEeCKUX MOJIeJIeil KOMIIOHEHTOB U YCTPOMCTB ONTHYECKOTO JUara3oHa,
MCIIOJIb3YyEeMbIX Ha 3Talax pacuera v MPOSKTUPOBAHUS CUCTEM U KOMILJIEKCOB

(DOHI[BI OOCHOYHBIX CPCACTB II0 KA)KIOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMITIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. BazoBele nekiuu 1o snekTponuke [ Tekct] coopuuk : B2 T. T. 1
DJeKTpoBaKyyMHas, MJIa3MeHHast U KBaHToBas nekrponuka XK. Y. Andepos u ap. ;
non obr. pea. B. M. Ilponetiko. - M.: Texnocdepa, 2009. - 479 c.
2. bazosbie nexkuuu no 3nekrponuke [Tekcr]| T. 2 TBepaoTenabHas
anekTponuka coopHuk : B 2 T. XK. U. Andepos u np. ; mox odul. pen. B. M.
[Iponeiiko. - M.: Texnocdepa, 2009. - 607 c. un. 25 cm

6) OononHumenbHas IUmepamypa:

1. IIuxtun, A. H. Ontudeckasi 1 KBaHTOBasI SJIEKTPOHUKA Y4eO. Js
BY30B 110 HAIIPaBJICHUIO "DNEKTpOHUKA U MUKpodiekTpoHuka" A. H. [TuxtuH. - M.:
Bricras mikona, 2001. - 572, [1] c. wn.

2. bazoBeie nexnuu no 3nekrponuke [Teker] coopauk : B2 T. T. 1
DJeKTpoBaKyyMHas, IJIa3MeHHast U KBaHToBas snekrponuka XK. Y. Andepos u ap. ;
nop obr. pea. B. M. Ilponetiko. - M.: Texnocdepa, 2009. - 479 c.

3.  Hynxun, B. . KBanToBas snexrponuka. [I[prbGops 1 ux mpuMeHeHHE
VY4eb. mocobue 115 By30B no Hampasieruio noarot. 140400 "Texn. ¢usuka" B. U.
Hynxun, JI. H. TTaxomos. - M.: Texnocdepa, 2006. - 432 c. .

6) omedyecmeernHbvle U 3apy6€9iCHbl€ IHCYPHAbLL NO ()MCL!MFZJZMH@, umerouuecs 6 oubnuomexe:

2) MemoouuecKue YKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. PAJAMO®OTOHUKA

U3 HUX: Y4eOHO-Memoouyeckoe obecneuerue camoCmosmenbHou pabomol
cmyoenma.




2. PAJMOD®OTOHUKA

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HoctynHocTs (ceTh
Wntepner /

Bun HanmeHoRaHue JIOKaJIbHas CETh;
Ne HTeDaTYDbL HaumenoBanue pa3paboTku pecypca B ABTODH3OBAHHLL /
patyp ANIEKTPOHHOH (hopme CBO%OJIHBIﬁ 10-
CTYyI)
1 BGIIZTSSLPE?EE::;;?IZEHH CHIIT CUCTEMBI n OnexTpoHHbI apxuB  |JlokanbHasCets /
A PAJIMIO®OTOHUKA OYpI'y CBoGOHbIH
pabOTHI CTYICHTA
Merompraeckue nocobus KOMITOHEHTBI DnexTpoHHbI apxuB |JIokanbpHasCets /
2 |wis camocTosTeNBHOI PAJTMO®OTOHHDBIX iy rpy p Contomms
[pabOTHI CTY/ICHTA CUCTEM p g

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepeyens ncnoab3yeMbIx NpodeccruoHaNbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

Bup 3anstuii | Ne ayn.

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 0OecTedeHre, NCIIOIb3yeMOoe s
Pa3IMYHBIX BUJIOB 3aHITHI

JlaGoparopusie 406
3aHATHS (TIVIK)

HepCOHaJ'ILHBIC KOMITBIOTCPbI

406

Jlexuun (TUTK)

MynsTUMEIUHHBIN KI1acC




