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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.®.23 OcHOBBI TEOPUH PAAUOIOKALIMOHHBIX
CHUCTEM U KOMILJIEKCOB,

1.®.12 OcHOBBI KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS U
MOJICIIMPOBAHMSI PaMOIEKTPOHHBIX CPENICTB

1.®.25 OCcHOBBI NOCTPOEHUS HEPEPHIBHO
TUCKPETHBIX PAJAMOCUCTEM M KOMILIEKCOB
yIIpaBJIeHUs,

1.®.24 Metonbl ONTUMH3ALMHT PATUOCUCTEM U
KOMILJIEKCOB YITpaBJICHHUS,

1.®.04 OcHOBBI TEOPUH CUCTEM U KOMILJIEKCOB
PaIMOAIEKTPOHHON OOPHOHI,

1.®.13 MHOrOoypOBHEBBIE PATUOCUCTEMBI 1
KOMILJIEKCHI yIIPaBIICHHUS,

1.®.14 OcHOBBI NOCTPOECHUSI YCTPONCTB




[PaAMOCHUCTEM U KOMIUIEKCOB YIIPaBICHHUS,
1.®.11 OcHOBBI TEOpUU PAAUOCUCTEM NIEPEAAYN
UH(OpMAITIH

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

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.®.23 OCcHOBBI TEOPUH PAAUOIOKALMOHHBIX
CHCTEM M KOMIUIEKCOB

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.®.12 OcHOBBI KOMIIBIOTEPHOI'O MPOEKTUPOBAHUS 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: KIaccupUKauio 000pyI0BaHUS IS
MOCTPOECHUS CETEN ONTHUYECKON CBA3U; OCHOBHBIE
duznyeckre u MaTeMaTHYeCKUEe MOJICTTH KBAHTOBBIX
MpuOOPOB ¥ KOMIIOHEHTOB CUCTEM, UCIIONIb3YEMBIX
Ha HTanax pacuera v MpOEKTUPOBAHUS
PagNO3IEKTPOHHBIX CUCTEM U KOMILIEKCOB;
OCHOBHBIE HAyYHO-TEXHUUECKHE MTPOOIEMBbI U
MEPCIEKTHUBBI PA3BUTHS KBAHTOBBIX U
OMTORJIEKTPOHHBIX TPUOOPOB M YCTPOKCTB,
MaTeMaTHYEeCKUI anmnapaT KBAaHTOBOH AJIEKTPOHUKH,
TEOPHUH BOJH U 3JIEKTPOIMHAMUKH CIUIOLIHBIX Cpe
TS aHaJI3a paboThI M pacueTa XapakTepUCTUK
YCTPOMCTB M CUCTEM ONTUYECKOT0 JMANa3oHa;
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITUIUTNH B TIPO(ECCUOHAIBHOM JIeATETHbHOCTH;
OCHOBHBIE MPHUHIIMIBI TOCTPOCHUS U pacyeTa
ONTUYECKUX CETEH; YMEET: pacCUUTHIBATh
ocHoBHbIe apameTpbl BOJIC; ucnonbs3oBarh
0a30BBIC AIIEMEHTHI KBAHTOBOW U ONTUYECKON
SJIIEKTPOHMKH; TPUMEHSATH OCHOBHBIE METObI
QHaJIM3a KBAHTOBBIX U ONMTOAIEKTPOHHBIX YCTPOMCTB
1Sl peIIeHN 3a/1a4 B CUCTEMAX Mepeadn u
00paboTKH MHPOPMAIIHH, UCTIOIH30BaTh 0a30BBIC
JIEMEHTHI KBAHTOBOW M ONTUYECKOM 3JIEKTPOHUKH;
MPUMEHSATH OCHOBHBIE METO/Ibl aHAJIN3a KBAHTOBBIX
Y ONTOIEKTPOHHBIX YCTPOMCTB AJI pEUICHUS 3a]1a4
B cHCcTeMax Iepeaadn 1 0opaboTku nHpopMaLuu
HMeeT mpakTUYEeCKUI OMBIT: METOI0JIOTUEH
W3MEPEHUS XapaKTEPUCTUK PaJMOTEXHUUECKUX
CHUCTEM ONTHUYECKOIO INAIa30Ha., HAaBBIKAMHU
[pacyeTa ONTOBOJIOKOHHBIX JIMHUM CBSI3H;
METOJIOJIOTMEN UCTIOIb30BaHUS ANNAPATYPhI IS
W3MEPEHUSI XapaKTEPUCTUK PaJMOTEXHUUECKUX

CHCTEM OIITHYCCKOT'O JHaria3oHa

4. O0bém 1 BUABI YUeOHOI padOTHI

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

KOHTAKTHOUW pabOThI

Pacnpenenenue
Bcero | o cemecTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep 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
Joxuan ¢ npe3eHTauen: AKTUBHBIE KBAHTOBBIE CPEIbI IS 20 20
MOy TIPOBOJHUKOBBIX U BOJIOKOHHO-ONITUYECKUX JIa3€POB.




Pedepar: Pannodoronnka. [IpuHIHITBI TOCTPOCHHUS

pamnodoToHHBIX cucTeM. [Ipobiemsl, penraeMbie METOAMH U 33,75 33.75
CpeacTBamMH paaro(GOTOHUKH.

KoHcynpranyuy u npoMeKyTO4Hasl aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 3a4er

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX
Ne 3aHATUH 110 BUJAM B
HanmeHnoBanue pa3aenoB IUCHUTUIUHBL
pa3aenal qacax
Bcero |JI| 113 |JIP
BsanmoeiicTBie KBaHTOBBIX cHUCTeEM ¢ DOMB. Peanuzamnus monoxxuTeapHoi

1  |oOpaTHOIi CBSA3M B ONTHUECKOM pe3oHaTope. KBaHTOBbIE reHepaTophl. 12 |8] 0| 4
KBaHTOBBIC yCUIIMTEIIH.

AKTHUBHBIC TIPUOOPHI KBAHTOBOH 211eKTpoHuKU. KBanToBsie mpudopsr CBY

) [manasona (Maszepsr). . ['a3oBbie na3epbl. OCOOEHHOCTH aKTUBHOM Cpe/bl. 10 lslola
Jlazepbl Ha OCHOBE KOHJEHCUPOBAHHBIX Cpel. I1omynpoBoaHUKOBBIE
n1a3epsbl.

3 YITPABJIEHUE OIITUYECKUM M3JTYYEHUEM. OIITUYECKUE 1 sl ol 4
[TEPEJJATUMKU. ITPUEMHUKU OIITUYECKOI'O U3JIYUEHIM .
CBEPXIIIMPOKOITOJIOCHBIE YCTPOMCTBA CBY.

4 PAIMO®OTOHHUKA. NHTErpaibHO ONTHYECKHE KOMIIOHEHTHI 14 sl ol s
pannodoToHHbIX cxeM. [IpyuHIUIBI TOCTpOeHHs paino(POTOHHBIX CUCTEM.

[IpoGneMsl, pemaeMble METOJAMU U CPEICTBAMU PATNOPOTOHUKHI
5.1. Jlekuum
Ne Ne Kon-
HammenoBaHMe WM KpaTKO€ COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
NEeKIUH|pa3aeIia
4acoB
B3aumozeiicTBre KBaHTOBBIX cucTeM ¢ OMB. DHepreTndyecknue coCTOSTHUS
M30JIMPOBAHHBIX YACTHIL (ATOMOB, MOJIEKYJI) M TUIIBI IEPEXO/IbI MEXKTy HUMHU.
Koaddunments Ditamreiina. [Tormomnenne (yCuaeHHe) ONTUYECKOTO U3TyYSHUSI.
MeTo/bl CO3JaHHsl MHBEPCUH B KBAHTOBBIX cHcTeMax. Paboune na3epHble ypOBHU
1 1 pueprumn. [Ipouecc Bo3OyxaeHUs (HaKauka) aKTUBHOU CpeJibl (AKTUBHOTO 2
BEIIIECTBA) C LIEJIBIO NOTY4YEHUSI HHBEPCUM HaceleHHOCTEH., ICTOUHMKYM HaKauKH.
Tpu crarucTUUeCcKuX MoCTysIaTa JNHIITEHHA. YcuineHue-nomomenue OMB B
cpene. CrekTp ONTUYECKOro N3aydeHus (MontomeHus) MexaHu3Mbl OJJHOPOIHOTO
yiupeHus. MexaHn3Mbl HEOAHOPOIHOTO YIIMPEHUSI.
METOIbI CO3AAHNA NMHBEPCHUU B KBAHTOBBIX CUCTEMAX. Tunsl
KBAHTOBBIX YPOBHEMH (IIEpEeX0/10B MKy ypoBHsAMHU). Paboune na3epHble ypoOBHU
pHepruu. CXembl CO3/1aHNsI HHBEPCUM HacelI€HHOCTEN J[ByXypoBHEBas cxema.
MeTopl HH-BEPCHH HACEJIEHHOCTEN B IByXypOBHEBOU cucTteMe. TpEéXypoBHEBas
) | [cxewma. Ananu3 TpéxypoBHEBOi cxeMbl. OCOOEHHOCTH TPEX-YPOBHEBOH CHCTEME C )
ONTHUYECKON Hakaukoil. YeThIpEXypOBHEBas cxeMa. AHAIU3 YEThIPEXYPOBHEBON
cxembl. OCOOEHHO-CTH M XapaKTepUCTHKH YeThIPEXYPOBHEBOM cXxeMe ¢
ontuyeckoil Hakaukoil (OH). MHoroypoBHeBble cXeMbl ONITUYECKONH HAaKauKOM
CrumynupoBaHHoe bpuittosHoBckoe paccessuue. CtumynupoBaHHoe PamMaHoBCKoe
paccesiHue
OCHOBBI TEOPUH KBAaHTOBBIX MPHUOOPOB ParoanekTpoHKa — 0CHOBA POXKJICHUS
3 1 KBAaHTOBOM AJIeKTPOHUKHU. OOIIHOCT ¥ OTIAMYUS PAAUOIEKTPOHUKH U KBAHTOBOM ’
ONTHUKHU. AKTUBHASI CPe/ia U PE30HATOP SIBIIAIOTCS MPUHIMITUAIBLHO BaKHBIMHU dJIe-
MEHTaMH YCTPOWCTB KBAHTOBOW IEKTPOHMKH. Peann3anus noaoKUTeIbHOM




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
4aCTOTBI ONITUYECKOI0 PE30HATOPa U PACCTOSIHUE MEXKIY COCEIHUMU
PE30HaHCHBIMU 4acTOTaMH. Buibl NoTeph M MIMPHUHA MOJIOCHI IPOITYCKAHUS B
ONTUYECKUX PE30OHATOpax. BiausHue pe3oHaTopa Ha CIEKTPAIbHBIN COCTaB
na3epHOro. XapakTepPUCTUKU U3ITYUYEHHS C YYETOM PE30HATOpa.

KBaHTOBBIE TeHEpaTOpbl. OCHOBHBIEC HIEW U IPUHIIUIIBI - BEIHYKJICHHOE W3-
TydeHue + MONOKUTEIbHAs ONTHYe "CKas oOpaTHas CBs3b. J[MHaMuKa pa3BUTHS
reHepaly B KBAHTOBOM T€HEpaTope. YCIOBUSI CAMOBO3-0YyXIACHUS U
CYIIIECTBOBaHUS CTAIIMOHAPHOTO pekrMa. YcioBue Oananca ¢a3 u 6ananca
aMIuIATy1 CIIEKTp U3ITy4eHUs KBAHTOBOTO reHeparopa. MOMHOCTh U3Ty4eHUs HA
BBIXOZIE KBAHTOBOT'O T€HEPATOPA, ONTUMAJIBHOE MPOITYCKAaHME BBIXOJHOIO 3€pKa-Jia.
[[IupuHa criekTpa u3JIy4yeHHsl KBAaHTOBOTO reHeparopa IlepexoaHsie mporeccel B
reHeparopax ontudeckoro u CBYU-auanazonos. KBantossie ycunutenu. OCHOBHbIE
MPUHITUIIBI U WU, YCHINTEIbHBIE CBOMCTBA YacTUIIBI. D(H(PEKTUBHOE CeUCHUE €€
B3aMMOJEHCTBUS C PE30HAHCHBIM JJIEKTPOMAar-HUTHBIM IojeM. Hacelmenue

ko3¢ dunmenta ycunenus. @opma muHUN yeusieHHuss. CXeMbl TOCTPOCHUS
KBAHTOBBIX YCUJIUTENEH. YCuuTenb Oeryiei BoHbl. Pe30HaTOPHBIN yCUTTUTEb.
Xapakrepuctrku ycuiieHus. AUX nu @UX kBaHTOBBIX ycunuTenen. JlunamMudeckui
nuana3oH ycuineHusd. Lllympl KBaHTOBBIX YCUIIUTEIIEH.

KBanToBbie mpubopsl CBY nuanaszona (Masepsr). [lyukoBbie Ma3epsl.
MonekynsipHbIi Mazep Ha Iy4ke MoJIeKysl ammuaka. CTpyKTypa U dHepreTude-
CKUH CcIIeKTp MoJeKyibl aMmMuaka OOpa3oBaHue Mmyyka Mosekya. CopTupoBKa
Moute-kyi1. [lapamerpsl coptupytomieit cucteMbl. Pexxum ycunenus. Koagdunuent
yCUJIE-HMS U 110J10Ca IpoIycKaHus. PesxuM renepanuu. BeixogHas MOIIHOCTD
Mazepa Ha aMMuake. CTaOMIIBHOCTh YaCTOThI Ma3epa Ha aMmMHake. Masep Ha Imyuke
aTOMOB Bozopoza. [IpuHIuNI 1elcTBY KBAaHTOBOTO I€HEPATO-Pa Ha IIy4YKEe aTOMOB
BOOPOAA. MarHUTHBIN AUNOIBHBIN IIEPEXO] MEKY YPOBHSAMHU CBEPXTOHKOM
CTPYKTYpbI atoma Bogopo—na. Coprupyromas cucrema (CC) mazepa Ha BOIOPOJE.
Oco0eHHOCTH yCTpOMCTBa reHepaTopa Ha ITy4yKe aTOMOB Bogopoaa. KBaHtoBsie
napamarauTHele yeunurenu (KITY) CBY auanazona. DneKTpOHHbBIE TEPEX0/Ib
MEXKy SJHEPreTHUECKUMHU YPOBHSMH ITapaMarHUTHBIX HOHOB B IUAJIEKTPHU-KaX,
pacIlENICHHBIMU BHEIIIHUMHY WM BHYTPEHHUMU NOJIsIMU. KBaHTOBBIE epexosl
MeX/1y 36eMaHOBCKMMU MOAYPOBHSIMHU MapamMar "HUTHBIX HOHOB B KpHCTaJlJIaX BO
BHelHeM MarHuTHOM none. KITY Gery—meit Bonnsl. Pezonaropusie KITY
OTPayKaTeIbHOIO IMPOXOJHOTO TH-TIOB.

["a3oBbIe mazepbl. OCOOEHHOCTH aKTUBHOM Cpeibl. THUIIBI IEPEXO0B MEXTY pa-
004MMHU PHEPTETUYECKUMH YPOBHSAMHU B HEUTPATbHBIX WM MOHU3UPOBAHHBIX
aToMax U MOJIEKYNax (J1EKTpOHHbIE, KoieOaTellbHbIE, BpalllaTelbHbIE). YCII0-BUE
CO3/1aHUS MHBEPCUM HACEIEHHOCTEH B Ta30BbIX Ja3epax. MeTo bl HaKauKH ra-
30BBIX JIA3€pOB (razopaspsigHbie, ra30AMHaMUYecKue, xumudeckue) [enuii-
HEOHOBBIH na3ep. HBepcus HACENEHHOCTEH B ANEKTPUIECKOM pas3psie
(razopaspsinHbie J1a3epsl). OYHKIUS SJEKTPOHOB B IIa3Me ra30pa3psiiHOTO Jia3epa.
[Tpouecce! B mnazme [1C, mpuBoasiiue K HaKauKe Ja3epHbBIX MEPEXOI0B.
Oco0eHHO-CTH KOHCTPYKIIUS TeTUi-HEOHOBOTO Jlazepa.

JIABEPbBI HA KOHAEHCHUPOBAHHbLIX CPE/JIAX Jlazepsl Ha OCHOBE
KOHJICHCHUPOBaHHBIX cpef. Crenuduka onTUYeCKON HaKaYKd aKTUBHOU CPEIbl
na3zepa. KBaHTOBBIE IPHOOPHI C ONTHYECKON HAKAYKON, paboTar0-IIHe 1Mo
“TpEXypoBHEBOM cxeme”. PyOnHOBBII J1azep. DpOneBbIi BOJIOKOHHO-ONTHYECKHUMA
naszep. JIazepsl ¢ onTHYeCcKoil HaKauKol, pabOTAarOIIUE 110 “YeTHIPEX-YPOBHEBOM
cxeme”. HeoquMoBblii n1azep.

[TonynpoBoaHukoBble Ja3epbl. Co3aaHne MHBEPCHOM HACEIEHHOCTH B MOJIYTIPO-
BojHUKaX. [Ipoliecc BO3HUKHOBEHUS U3IyUYeHHs B p-n-niepexone. MznyuarenpHas




pe-KOMGI/IHaLH/I}I. AaTeHcuBHOCTE H3JIYUYCHUS U TOJIIMHA aKTUBHOU 06JIaCTI/I.
[eTepo-CTPYKTYphl. YCIOBHSI MAaKCUMATBHON 3(PPEKTUBHOCTH H3TyUCHUS.
OCHOBHBIE XapaKTEPUCTUKH MOTYTIPOBOAHUKOBBIX JIa3epoB. TUIIBI
MOJTYTIPOBOAHUKOBBIX JIa3€POB.

Dddexr Pamana. CtumynupoBanHoe PamanoBckoe paccestaue. BKP Pama-
HOBCKHE yCWINTENU. TUIIMYHBIE TapaMeTpbl PAMAaHOBCKUX YCHIIUTENEH.
[TapameTps! ycunuteneit bpumtosna. DpOreBbie BOJIOKOHHO-ONTHYECKHE
yeunurenn EDFA (Erbium Doped Fiber Amplifier) — sto ycunutenu, co3nanibie
Ha OCHOBE ONTHYECKOTO BOJIOKHA JIErHpo-BaHHOTO HoHamu 3p6oust EDF (erbium
doped fiber). loctounctsa ycunureneit EDFA: paBHOMepHas aMITUTYIHO-
JaCTOTHAs XapaKTEPHUCTHKA YCHIICHHS BO BCEM JHAINla30HE YaCTOT, 3HAYUTEITHHBIH
YPOBEHb YCUJICHHUS TIPU BBICOKOM KauecTBe curHaia. HeoquMoBbie BOJIOKOHHBIE
Ta3epol.
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YipaBiieHue ONTUYECKUM U3TyueHueM. PacripocTpanenue cBeTa B aHU30TPOII-HBIX
cpenax u noispuzanus usnyuenus. dpdexrer Keppa, [Tokkensca, @apanes.
OIEKTPO-, MarHUTO- U aKkycToonTuyeckue 3¢ exTsl. MeTopl MOTYISIIMY U
OTKJIOHE-HMS JIa3epHOT0 Jiyya. THUIIbI Ja3ePHBIX MOAYISATOPOB U Je(PIEKTOPOB.
[lepecTpoiika AIUHBI BOJIHBI U3JTy4eHus j1a3epoB. Ousnueckue 3QpPeKTsl,
MCTIOJIb3yEeMbIe [Tl yIIpaBlie "HUs apaMeTpaMy ONTHYE-CKOTO U3ITyUYeHUS: d3PPEKT
[Tokkenbca, poroynpyruit agdekt, apdext Dapaaes. Xa-pakTepruCcTUKH
HIIEKTPOONITUYECKUX MOIYJISITOPOB: 10JI0OCA YACTOT MOYIISALIUH, O-Tpebisemast
MOILHOCTb, IMHaMU4eCcKuil Auana3oH. Moaynsatop Maxa -3ennepa. [psmas
MOJYJISILIMSI CBETOMOJOB 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 xapakTeprucTUKa HCTOYHHKOB CBETA.
EcTe—cTBeHHas MMPHUHA CIIEKTPAJIb-HOM JIMHUM. [IpHHINIT ONTHYECKOTO
ycuieHus. [1omynpoBoIHUKOBBIE U BOTIOKOHHO-ONTUYECKUE YCUITUTEIN Ha
OCHOBE PE/IKO3€ "MEJIbHBIX 3J1€EMEHTOB. KOHCTpYKLINHU, IPUHIUN 1eH"CTBHUA,
OCHOBHBIE XapaKTEPUCTUKU. YCIOBHE caMO"BO30YXIeHUs 1S J1a-3epoB. CHeKTp
reHepaiuu. [lo—porosas mIoTHOCTh TOKa. BaTT-aMnepHas XxapakTepu-cTHKa.
Jlazepsl ¢ pacmpeneneHHo 00paTHOM CBsA3bIO. JIazephl ¢ BEpTUKAIBLHBIM pe-
30HaTOpOM. CBETOAMOABI, UX JOCTOMHCTBA U HEOCTAaTKU. ONTHYeCKHe
nepenaryuku. OCHOBHBIE 3JIEMEHTBI ONTUYECKUX MepeaaTuukoB. TpeOoBaHus K
M3JTy4yaTessiM ONTUYECKOro n3nmydeHus. CBeTOaMOAbI U JIa3epHbIe JUO-Abl. THIIbI
MOJTYTPOBOAHUKOBBIX JIa3epoB. BoMOKOHHBIE Ta3epbl C OPATTOBCKOM pe-IETKOM.
Buibl MOAYISLIMY ONITUYECKOTO U3TydeHHs. MeToabl MOAYNIALNN ONTHYE-CKOI
Hecymiei. [Ipsmas (HemocpeacTBeHHAs) MOAYJIALNS ONTHYECKO Hecye. Mo-
ITyJISLUS ¢ UCITOJIB30BAHUEM IIPOMEXYTOUHON Hecyllel. BHemHss Moy sanus
ONTH-YECKOTO U3IIyYEHUS. DIEKTPOONITUYECKAS MOTYISALUS.
DNeKTpoadbCOpPOIIMOHHAS MO-TYJIAIUsA. AKYCTOONITUYECKAsT MOTYISIIHS.
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[Ipuém ontuueckoro curnana. Hemocpencrsennstii mpuém. Ipsmoe
dbotonerexTupoBanue. Meron cuera ¢poroHoB. Korepertasiii mpuém. [puémunku
ONTHUYECKOTO U3TYUYECHHUS UX THIIbI, TApaMEeTPhl U XapakTepuCcTUKU. OCHOBHBIE
AIIEMEHTHI JETEKTOPHBIX MPUEMHUKOB ONITUYECKOTO M3yueHusi. OnTuko-
DIIEKTPOHHBIE NTpeodpazoBareu. [1oynpoBOIHUKOBEIE TPUEMHHUKH U3ITyYSHHS
(merexTopsr). DoTope3nucTopsl, GOTOAMOABI, TeTEPOPOTOANOIBI, JJABUHHBIE U P-1-N
doroanonsl, poroTpaHzucTopsl). OQHOIIEMEHTHBIE (OTOIMIPUEMHUKH Ha OCHOBE
MII-cTpyktyp. MHOTOAIEMEHTHBIC (DOTOTIPUEMHBIC YCTPOUCTBA. THIIBI
¢dororpreMHUKOB. OCHOBHBIE XapaKTEPUCTHUKH: YyBCTBUTEIBHOCTb,
OBICTpOZIEHCTBHE, OOHAPYKUTEIIbHASI CTIOCOOHOCTD, CIIEKTPAIBLHBIN TUAaIla30H.
[IpreMHHUKH ¢ BHEIIHUM U BHYTpeHHUM (poToddhdexrom: ¢poroanemenTsl, DY,
dotopesuctopsl, hotoanoasl, MOII-cTpykTypsl u poromarpuiisl. [IIymer
(doTorpreMHUKOB. MeTo/IbI TpreMa MOAYIMPOBAHHOTO ONTHYECKOTO H3IIy4eHUS:
npsiMoe (POTONETEKTUPOBAHKE U ONITHYECKOE TeTePOAMHUPOBAHNUE.
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PAZIIMO®OTOHUNKA OcHoBHBIE HanpaBIEHUS IPUMEHEHUI KBAHTOBBIX U
ONTORIEKTPOHHBIX TPUOO-POB U yCTPOICTB. ONTHYECKHE METO/IBI CHHTE3a,
npeoOpa3oBaHus, epeaadn U 00pabOTKU pauoda-CTOTHBIX CUTHAJIOB.
[lepcrieKTHBHBIE HANPABICHUS UCIIOIB30BAHUS JIEMEHTOB PaInO(OTOHUKH B
QJIBTEPHATUBHBIX PaJNOCHCTEMaxX IS YIyUIIeHUS TAKTUKO-TEXHUUECKUX XapaKTe-
puctuk PJIC: « moBwIeHne pazpenaroneid CroCOOHOCTH M0 JATBHOCTH H
MH(POPMATHBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUUTEIHHOTO (Ha HECKOJIBKO
MOPSAIKOB) paciiupenus 3¢ (HEeKTUBHOM MOJIOCH CUTHANA; * YBEJIMYCHHE JaTbHOCTH
00HapYKEHUS — 33 CUET CHWKEHUS MOTEPh B JUIMHHBIX JTUHUAX TIPH
MCIIOJIb30BaHUH ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOILIEH KOM-MYTaIllMOHHOMN
anmaparype; ¢ odecredeHre CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOIIUXCS
KIIMMaTH4Ye-CKUX, MPEKIEe BCETO TEMIIEPATypHBIX, YCIOBHSIX 3a CUET MPUMEHEHUS
TEPMO-CTAOUIIBHOTO ONTUYECKOTO BOJIOKHA;
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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 HAPABICHUSI UCIIOIB30BAaHUS JIEMEHTOB PainO(OTOHUKH B
AJIbTEPHATUBHBIX PAJMOCUCTEMAX AJIS YITYUIIEHUS TAKTUKO-TEXHUYECKUX XapaKTe-
puctuk PJIC: * moBwImeHne pazpeniaromnieid CrocOOHOCTH M0 JATBHOCTH H
MH(POPMATUBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUYUTENHHOTO (HA HECKOJIBKO
MOPSAKOB) paciupeHus 3¢(HEeKTUBHOM MOIOCH CUTHANA; * YBEJIMYEHHE JaTbHOCTH
0OHapYyKEHUS — 33 CUET CHUIKEHUS MOTEePh B JUIMHHBIX JTMHUAX TIPH
MCIIOJIb30BaHUH ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOILIEH KOM-MYTallMOHHOMN
anmaparype; ¢ odecredyeHre CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOIIUXCS
KJIMMaTH4ye-CKuX, MPEeKe BCEr0 TEMIIEpaTypHBIX, YCIOBHSIX 3a CUET IPUMEHEHUS
TEPMO-CTAOUIBHOTO ONTUYECKOTO BOJIOKHA;
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MHTerpaabHO ONTHYECKHUE KOMIIOHEHTHI paino(OTOHHbBIX cxeM. BonokoHHO-
onTHYEeCKHE Ja3epHble U poToaroansie moayau CBY-auanasona u cucteMsl
pano-(hOTOHUKH Ha UX OCHOBE. BoOKOHHO-oNTHYECKHE MOIYNH. BojokoHHO-
ontuyeckas JuHus nepenadn CBU-curuanioB ¢ ONTHYECKUM YCUIIE-HUEM.
YeunuTenau Ha BOJIOKHE JISTHPOBAaHHOM 3pOueM. BBICOKOCKOPOCTHBIE ONTO-
AIIEKTPOHHBIE PUOOPOB (J1a3€pHBIE TUO/bI, HIEKTPOONTHUECKHE MOAYISATOPBL,
¢oro-nerexkTopsl. BorokoHHo-onTHYeckas cucreMa pacnpeaenenus CBU-
cuHXpocHurHaiaoB Onro3aeKTpoHHbIN reneparop CBY Ha TMHUSX 3a€pKKU.
CTpyKTypHas cxeMa ONTOJIEKTPOHHOIO FEHEpaToOpa ¢ BBICOKOM CIIEKTpaIbHON
qucTOTONH. OCHOBHBIE Xa-paK "TEPUCTUKHU U IIyTH UX COBEPIICHCTBOBAHUSI.
JIByxkoHTypHas cxema OOI" ¢ ogHUM U ABYMS YIIpaBJIsie "MbIMU IUICYAMH.
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PAINODPOTOHHBIE CUCTEMBI IIpuHiuns! mocTpoOeHUsT HOBOTO MOKOJICHUS
TEJIEKOMMYHUKAIIMOHHBIX U PaIM0JIOKA-IIMOHHBIX YCTPOUCTB, 00JIaJatoINX
MPUHLIUIIHAIBHO JTYYIIUMU XapaKTEPUCTUKAMHU MO0 CPABHEHUIO C CYIIECTBYIOLUIUMU
B Hacrosmlee Bpemst. MeTosl ()OpMHUPOBAHUS CBEPXITHPOKOTIONIOCHBIX JTHHUHN
nepenauyn CBY curnana Ha ocHOBe pagro(OTOHHBIX KOMIIOHEHTOB,
[peIHAa3HAYE€HHBIX JJI1 BBICOKOCKOPOCTHOM Mepeaady HU(POBBIX MOTOKOB JIaHHBIX,
a Tak ke CI0KHO-MOIYJIUPOBAHHBIX U IIIYMOIIO-T0OHBIX CUTHAJIOB,
00ecreunBaroIINX KaYeCTBEHHOE YIyUllIEeHNE TEXHUUECKUX XapaKTe-pUCTHK
MpUEeMO- MEePENAIIINX YCTPOUCTB. PazpaboTka cBepXIIUPOKONOIOCHBIX JTHHHMA
nepenaun BU curaana Ha ocHOBe pa-au0()OTOHHBIX KOMIIOHEHTOB,
00ecreunBaroIIUX CBEPXIIUPOKOIOIOCHYI0 00paboTKy CUTHAIA.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

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
reHepaly KBAaHTOBOM Cpezbl
) ’ Jlazepbl Ha OCHOBE KOHACHCUPOBAHHBIX cpell. [1oaynpoBoaHUKOBBIE Ta3epBhI. )
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
Jloknan ¢ npe3eHTanueii: AKTUBHBIC MeTtonuueckue ykazanus kK JlaboparopHo-
KBAHTOBBIC CPEbI TSI MOTYNPOBOIHUKOBBIX [MpakTtrueckas padbore "AKTUBHBIE 8 20
1 BOJIOKOHHO-OIITUYECKUX J1a3€pOB. CPE/Ibl KBAHTOBBIX ITPUEOPOB"
Pedepar: Pannodotonuxa. [Tpunmums
[MOCTPOEHUS paTuOPOTOHHBIX CUCTEM. MeTonnyeckue yKka3aHus 1O BBITIOJTHEHHIO R 133.75
[Ipo6aemsl, peraemMble METOJIAMU U CPC ’
cpeacTBaMH pagro(OTOHUKH.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Y4u-
Hazanue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsimox HauncaeHus: 6awioB -
KM|mecTp| koHTposs 6amn
MEPOTPHUITHS eTcst
B ITA
PaGora npoBoauTcst mucbMeHHO (10
0aJJI0B) U 3aIIMILIACTCS B BUIC
N AXTHUBHBIC ) H .
Texymmi npe3eHTaluu Ha 3auatun (10
1 8 KOHJICHCUPOBAHHbBIE 1] 20 3a4eT|
KOHTPOJIb 0aIoB).
cpenbl
MakcuMaTbHOE KOJTMYeCTBO OAJIIOB -
10
., |YnpaBieHre OoNTUYECKUM
Texymmii [1o pe3ynbraram 3amuThl (5 0amioB) ¢
2 8 V3JIyYECHHEM. 1] 10 N 3a4eT
KOHTPOITb npe3eHTaiueil (5 6anion)
OnTHyeckue MOAYISATOPHI
3 3 Texymuit [Ipémuo-nepenaroniue 1 10 Pabota npeacrapiseTcsi MICHbMEHHO saucT
KOHTPOJIb | ONTHYECKHE YCTPOICTBA. (5 6amI0B) U B BUIE MTpe3eHTAIH (5




0aIoB)

Texymmii
KOHTPOJIb

PAIIMOD®OTOHUKA | 1 | 20 [3ammra pedepara mo reme

3a4CT

[Tpome- KBAHTOBAA
5 8 | xyrounas [PAJJMODJIEKTPOHUKA| - | 40
arrectamnus | © PAIMO®OTOHUKA

Ha 3adueTe nponCcXoaUT OLIEHUBAHUE
y4eOHOI eI TeTbHOCTH
00y4aroIMXxcs o TUCHIUTIIINHE Ha
OCHOBE IOJTyYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEHUTUHIOBBIE
MEPOIPUATHSI TEKYILIETO KOHTPOJIS U
[TPOMEKYTOYHOU aTTeCTALNH.
CTyzneHT noay4aeT 3a4eT, €ClIU €10
PEUTHHT IO UTOTaM U3y4YEHUS
NUCLMILIMHBI C YYETOM MEPONPUATUI
TEKYIIEro KOHTPOJIs (C y4eToM
O0HYycCa) U MEPONIPUATHS
[IPOMEKYTOYHON aTTeCTallui paBeH
vy npeseimaet 60%

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTalluH

Kpurepun
OLICHUBAHUs

3a4€CT

Ha 3aueTte mpoucxoaut orieHnBaHUEe YI€OHOU e TETHHOCTH
o0y4Jaromuxcs Mo AUCIUIIIMHE Ha OCHOBE MOyYEeHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPONPUATHSI TEKYILIETO KOHTPOJISA U
MPOMEKYTOUHOM arrectar. CTyIEHT MOIy4aeT 3a4€eT, €ClId €ro
peﬁTHHF 110 UTOramMm I/I3y’—IeHI/I$[ JUCHUIIIIUHBI C yquOM
MEPOIPHUATHIA TEKYIIETOo KOHTPOJIS (¢ y4eToM OOHyca) U
MEPOIPHUATHS TPOMEXKYTOUHOM aTTeCTAIMU PABEH WU MPEBBIIIACT

60%

. 2.5, 2.6
ITomoxxenus

B cootrBeTcTBUU C

3a4CT

B cootBeTcTBUM ¢ . 2.5, 3.6 IIOJIOXKEHU A . 2.5, 2.6
[lonoxxenus

B coorBeTcTBUH C

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

PesynbraTsl 00yueHust

21314(5

[1K-1

3HaeT: MaTeMAaTUUYECKUH anmapaTr KBAHTOBOM 3JIEKTPOHUKH, TEOPUU BOJIH U
HIIEKTPOIMHAMMKH CIUIOIIHBIX CpeJl s aHajiu3a paboThl U pacyera
XapAKTEPUCTUK YCTPOMUCTB U CUCTEM ONTHUYECKOTO JIMAINIa30HA; OCHOBHBIE
3aKOHOMEPHOCTH, COEPKAHUE U CYLIHOCTD IIPOLIECCOB U SBICHUH, YCTPOMUCTBO,
[IPUHLIMIIBI IEHCTBUS KBAHTOBBIX IPUOOPOB U CUCTEM. OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCIUIUINH; METO/bI BBIYUCIUTENbHON (PU3UKU U
MaTeMaTU4YE€CKOI0 MOAEINPOBAHUS CTPYKTYP, IPUOOPOB KBAHTOBOM U ONTUYECKOM
DIIEKTPOHUKHU.

[1K-1

YMeeT: UCTIoNb30BaTh MaTEMAaTHYECKUH anmnapar KBAaHTOBOW JIEKTPOHUKH, TEOPUU
BOJIH U 3JI€KTPOJAMHAMUKH CIUIOUIHBIX Cpe JUIsl aHajau3a paboThl U pacyeTa
XapaKTepUCTUK IPUOOPOB KBAHTOBOM 3NIEKTPOHUKH; UCIIOIB30BATh BOBMOXKHOCTH [+
U TEXHUYECKUE XapaKTePUCTHKH MTPUOOPOB U YCTPOICTB KBAHTOBOUM M ONTHYECKON
DIIEKTPOHUKHU B COBPEMEHHBIX PaAHOCHCTEMAX

[1K-1

VMeeT npakTUYeCKU OMbIT: HABBIKAMU MTPHUBIIEKATH JJIs PEeLIeHUs Mpodiem,

BO3HHU-KAIONINX B X0J1€ TPOoGheCCHOHAIBHOM IEATETHhHOCTH, COOTBETCTBYIONIHIA




(U3MKO-MaTEMaTUYECKHIA anmapa; HaBbIKaMU UCTIOJIb30BaHHs yCTPOUCTB
KBAHTOBOW U ONITU-YECKOM DJIEKTPOHUKH B PAJIMONIEKTPOHHBIX CUCTEMAX;

3HAeT: OCHOBHbIE HAYYHO-TEXHUUECKHE MPOOJIEMbI U NTEPCIIEKTUBBI Pa3BUTHUS
KBAHTOBBIX M ONTOXJIEKTPOHHBIX TPUOOPOB M YCTPOUCTB, a TAKKE OCHOBHBIE
001acTH UX MPUMEHEHUS U CTETIEHH SKOJIOTUYECKON OMAaCHOCTH; OCHOBHBIE

[1K-2
(I)I/IBI/I‘-ICCKI/IC 1 MaTCMAaTUYCCKHUEC MOACIM KBAHTO-BbIX HpI/I60pOB 1 KOMIIOHCHTOB

CHUCTEM, NCITIOJIB3YEMEBIX Ha 3TallaX pacucTa U IMPOCKTUPOBAHUA
PaaAUO3JICKTPOHHBIX CUC-TEM U KOMIIJICKCOB

'YMeeT: UCIIOIb30BaTh 0a30BBIC PJICMEHTHI KBAHTOBOM M OIITHYECKOM SJICKTPOHUKHA
U IIPUMCHATH OCHOBHBIC MCTOABI aHAJIM3a KBAHTOBBIX W OIITOSJICKTPOHHBIX

[1K-2 YCTPOWCTB JIJISl pEIICHUS 3a/1au B CHCTEMaXx Tepeadn 1 00paboTku HHPOpPMAIUH; HH
OPHUCHTHUPOBATLCA B TEXHUYECKOU AOKYMCHTAIlUH, ACIaTh ONTUMAJILHBIHN BBI60p
000pyI0BaHUS.

lMeeT NpakTUYECKUI OMBIT: METOANKAMHU PACYETa OCHOBHBIX XapaKTEPUCTUK
CHCTEM CBSI3H, JIOKALIMOHHBIX U HABUTAIIMOHHBIX CUCTEM U KOMIUIEKCOB,
MCIIOJIB3YIOIINX ONTUYECKUN AUANIa30H; METONOJIOTHEN NCIIOIb30BaHUS

[1K-2 anmnaparypsl 11 U3MEPEHUS XapaKTEPUCTUK PAJUOTEXHUYECKUX CHCTEM +
ONTHUYECKOrO AUANa3oHa; METOlaMH UCIIOIb30BaHUS (PU3UUECKUX U
MaTEMaTH4YECKUX MOJIEIIEH KOMIIOHEHTOB U YCTPOMCTB ONTHYECKOTO JTUAIa30Ha,
MCIIOJIB3YEMBIX HA DTallaX pacyera U MPOCKTUPOBAHMS CUCTEM U KOMIIJIEKCOB

TumnoBbie KOHTPOJIBHBIC 3adaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:
1.  bazoBblie nekuuu no snekrponuke [Texker] coopauk : B2 T. T. 1
DneKkTpoBaKyyMHas, IJIa3MeHHasi U KBaHToBas snekrponuka XK. Y. Andepos u ap. ;
non o6mul. pea. B. M. Ilponeiiko. - M.: Texnocdepa, 2009. - 479 c.
2. bazossle nekuuu no smekrponuke [Tekct] T. 2 TBepaoTenbHas
anekTpoHuka coopuuk : B 2 1. XK. Y. Andepor u ap. ; nox obur. pex. B. M.
[Tponeiiko. - M.: Texnocdepa, 2009. - 607 c. un. 25 cm

6) dononHumenvHas iumepamypa:

1. IImxtun, A. H. Onrudeckas v KBaHTOBasI 3JISKTPOHHUKA Y4eO. Js
BY30B I10 HalpaBJieHUIO "DneKTpoHuKa u MukpoasiekTponuka" A. H. [Tuxtun. - M.:
Bricmas mikona, 2001. - 572, [1] c. un.

2. bazoBble neknuu no snekrponuke [Teker] coopauk : B2 T. T. 1
DneKkTpoBaKyyMHas, IJIa3MeHHasi U KBaHToBas snekrponuka XK. 1. Andepos u ap. ;
non o6mul. pea. B. M. Ilponeiiko. - M.: Texnocdepa, 2009. - 479 c.

3.  Hynxun, B. . KBanToBas anexrponuka. [Ipubopsl 1 ux npumMeHeHue
VYue6. nocobue aiis By30B no HanpapieHuto nmoarot. 140400 "Texn. ¢puzuka" B. .
Hynxun, JI. H. [TaxomoB. - M.: Texnocdepa, 2006. - 432 c. ui.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKkue yKasaHus 0s Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. PAJIMODPOTOHUKA



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
1. PAJIMODPOTOHUKA

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

Haumenosanune
Bun
Ne pecypca B bubnuorpagpuueckoe onrcanue
JUTEPATypHI N
AJIEKTPOHHOM hopMme
MeTtoauueckue nocodust  [YyeOHo- bapanos B.K. CIUII CUCTEMBI u
1 |1t camocTosTEIBHOM METOINYECKHE PAIMOO®OTOHUKA http://ict.susu.ru/OCHOBbI
paboThI CTy/IEHTA matepuaibl kKadpeapsl [KBAHTOBOU PAJIMOSJIEKTPOHUKN
Metoauueckue nocobuss  |YuebHo- bapanos B.K. KOMITOHEHTBI
2 | c;[MOCTo;ITeHLHOﬁ METOIUYECKUE PAIMO®OTOHHBIX CHCTEM s
ﬂa&mﬂ N MaTeI‘HaHH capenpy [1tP://ict susu.rOCHOBbI KBAHTOBOH
P e P PP PA JTMODJIEKTPOHUKH

IlepeueHs MCNIONIB3YEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:

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

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHne Q1 CIUTLTHHbI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITBIOTEPHAS] TCXHHKA,
Bup 3anstuin | Ne ayn. MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTedeHHe, UCTIOIb3yeMOoe AJIs
pa3IMYHBIX BUIOB 3aHITUH

406

Jlexuuu (TUIK)

MynsTUMEIUHHBIN KIacC

Jlabopatopusie 406

[IepcoHaIbHBEIE KOMIBIOTEPEI
3aHATUSA (IIK) p p




