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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.®.22 OCcHOBBI TEOPUH PATNOIOKALIMOHHBIX
CUCTEM U KOMILJIEKCOB,

1.®.11 OcHOBBI KOMIIBIOTEPHOTO IPOEKTUPOBAHUS U
MOJIETTMPOBAHMS PAAHOIIEKTPOHHBIX CPE/ICTB,
1.®.01 OcHoBBI panoGOTOHUKHI

1.®.04 OCcHOBBI TEOPUH CUCTEM U KOMILIEKCOB
PaINOdIEKTPOHHON OOPHOHI,

1.®.24 OcHOBBI NOCTPOECHUS HEIPEPHIBHO
TUCKPETHBIX PAJAMOCUCTEM U KOMILIEKCOB
yIIpaBJIeHUS,

1.®.13 OcHOBBI MOCTPOCHUS YCTPONCTB
[PaAMOCHUCTEM U KOMIUIEKCOB YIIPaBICHHUS,
1.®.12 MHOrOypOBHEBBIE PATUOCUCTEMBI 1
KOMILJIEKCHI yIIPaBIICHHUS,

1.®.23 MeTtonbl ONTUMHU3AIMHI PATUOCUCTEM U




KOMIIJIEKCOB YIIPABJICHUS,
1.®.10 OcHOBBI TEOPUH PATUOCUCTEM TMEpEIAYN
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.®.01 OcHoBBI panoPOTOHUKH

3HaeT: KiaccupuKalnoo 000pyI0BaHUS IS
MOCTPOCHUS CETEH ONTUYECKON CBA3U; OCHOBHBIE
bu3HYecKre U MaTEMaTHIECKUE MOCIIM KBAHTOBBIX
MprOOPOB ¥ KOMIIOHEHTOB CUCTEM, UCIIONIB3YEMBIX
Ha dTanax pacyera v MPOEKTUPOBAHUS
PaaMO3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB;
OCHOBHBIC HAyYHO-TEXHHUUECKHE TTPOOIEMBI U
MEePCHEKTUBBI PA3BUTHS KBAHTOBBIX U
OTTORJICKTPOHHBIX MPUOOPOB U YCTPOUCTB,
MaTeMaTUYECKUN armnapar KBaHTOBOU 3JIEKTPOHUKH,
TEOPHUH BOJH U 3JIEKTPOJIUHAMHKH CIUIONIHBIX Cpej
TS aHaTT3a paboThI U pacueTa XapaKkTePUCTUK
YCTPOMCTB M CHCTEM ONTUYECKOTO JMAIa30Ha;
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCITUTIINH B TPO(EeCCHOHANTBHON eATETLHOCTH;
OCHOBHbBIE MPUHIIUIIBI TOCTPOCHUS U pacyeTa
ONTUYECKUX CETEH; YMEET: pacCUUTHIBATh
ocHoBHbIe nmapameTpbl BOJIC; ucnonb3oBarb
0a30BbIE 2JIEMEHTHI KBAHTOBOM M ONTUYECKON
SJIEKTPOHUKU; IPUMEHSATh OCHOBHBIE METO/IbI
aHaJM3a KBAHTOBBIX U ONMTOAIEKTPOHHBIX YCTPOMCTB
1U1s1 pellieHUs 3a/1a4 B CUCTEMax Mepeadu u
00paboTKku MHGOPMAIINH, UCTIONH30BaTh OA30BBIC
3JIEMEHThI KBAHTOBOM U ONTUYECKOU 3JIEKTPOHUKY;
MPUMEHSATH OCHOBHBIE METO/IbI aHAJIN3a KBAHTOBBIX
1 ONTOAJIEKTPOHHBIX YCTPOMCTB AJI peUIeHUs 3a]1a4
B CUCTEMax Iepeayu U 00paboTku nHpopManuu
meeT mpakTU4eCKUM ONBIT: METON0IOTUEN
W3MEPEHUSI XapaKTEPUCTUK PATUOTEXHUIECKHUX
CHUCTEM ONTHUYECKOrO IMaa3oHa., HAaBbIKAMHU
[pacyeTa ONTOBOJIOKOHHBIX JIMHUH CBSI3H;
METOJI0JIOTMEN UCTIOJIb30BaHUS ANNAPATYPhI IS
W3MEPEHUSI XapaKTePUCTUK PATUOTEXHUIECKHUX
CHUCTEM ONTHUYECKOTO JUana3oHa

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

3HaeT: 0COOEHHOCTH U (DYHKIIMOHAJIHHBIC
BO3MO)KHOCTH COBPEMEHHOTO IIPOTPAMMHOTO
obecrieueH s sl TPOCKTUPOBAHUS U
MOZICTTUPOBAHHUS PAHOIICKTPOHHBIX CPEICTB,
UCTIOJIb3yeMble B TakoM [1O s3bIKH JUIsl OTIMCaHUs
CTPYKTYPHBIX, QYHKIIMOHAIBHBIX U
NPUHIUIHATIBHBIX CXEM, CXEMbI 3aMEIICHHS U
MOJICJTH OCHOBHBIX 3JICKTPOHHBIX MPUOOPOB.,
METO/IbI pa3pabOTKK U yIIPABICHHUS MPOCKTAMH,
0COOCHHOCTH U (PYHKIIMOHAIBHBIE BO3MOKHOCTH
COBPEMEHHOTO TPOrPAaMMHOTO 00ECIICUCHHUS ISt

IMPOCKTUPOBAHUA U MOACINPOBAHUSA




[PaInO3JIEKTPOHHBIX CPEJICTB, YMEET: CO3/1aBaTh
Pab0TOCTIOCOOHBIE MOJISTTH PATMOAICKTPOHHBIX
YCTPOWCTB M CUCTEM JJISl CYIIECTBYIOIIETO
POTPaMMHOTO 00€CTICUCHHUST,0TIIAKHBATh TAKHE
MOJIEJIH, TIPABIIILHO BBIOMPATh M HACTPAUBATh
QITOPUTMBI YHCIICHHOTO PEUICHUS TIPY HATUIUN
TaKOl BO3MOXKHOCTH, aHAJIM3HPOBATh paboTy
MOJIETICH, TPOM3BOANTH UX ONTUMH3AIIHIO.,
CosznaBarh paboTOCIIOCOOHBIE MOIETTH
PaIMO3EKTPOHHBIX YCTPOMCTB U CHCTEM IS
CYIIECTBYIOIIETO MPOrPaMMHOTO 00eCTIeUeHHS,
OTJIXXHBATh TAKHE MOJICITH, TPABUIHLHO BBIOMPATh U
HACTPaNWBaTh AIITOPUTMBI YUCIICHHOTO PEIICHHSI IPU
HAJIMYHN TAaKOH BO3MOXXHOCTH, aHAIIM3HPOBATh
paboTy Mozenei, MPOU3BOIUTH X ONMTUMHU3ALHIO.
MMeeT nmpakTUYeCKHiA OTIBIT: BIaICHHsI HABBIKAMU
[paOOThI C COBPEMEHHBIM MTPOTPAMMHBIM
oOecriedyeHreM JIJIsl IPOCKTUPOBAHHS U
MOZETTUPOBAHUS PAHOIIEKTPOHHBIX CPEJCTB. ,
METOIMKAMH Pa3padOTKU M YIIPABICHUS MPOCKTOM;
HABBIKAMH PAa0OTHI C COBPEMEHHBIM MTPOTPAMMHBIM
oOecriedyeHreM JIJIsl IPOCKTUPOBAHHS U
MOZETUPOBAHUS PAHUOIIEKTPOHHBIX CPECTB, a
TaK)Ke MPUMEHSIEMON B TAKMX CHCTEMax
TEPMUHOJIOTUEH.

1.®.22 OcHOBBI TEOPUH PaAHOJIOKALIMOHHBIX
CUCTEM U KOMILJIEKCOB

3HaeT: pU3nUecKre OCHOBBI U MIPUHLIUIIBI
MPOEKTUPOBAHUS PAIUOJIOKAIIUOHHBIX CUCTEM U
KOMIIJIEKCOB . YMEET: IPOBOAUTDH PACUETHI
XapaKTePUCTHUK PaHOIOKAIIMOHHBIX CUCTEM U
KOMIIJIEKCOB , TI0JIb30BaThCsl IPOrPAMMHBIMU
nakeramuasa Mopenuposanus PJIC. Umeer
MPAKTUYECKHUM ONBIT: BIaICHUS HaBbIKAMU
pa3paboTku mpuHIMIHaIBHBIX cxeM PJIC u
KOMILJIEKCOB ¢ IPUMEHEHNEM coBpeMeHHbIX CAIIP

1 IMTAKCTOB MPHUKIIAJHBIX IIPOTrpaMM.

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6m1as Tpy10eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 48,25 .

KOHTAKTHOU PabOThI

Pacnpenenenue
Bcero | Mo cemecTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 0 0
aymuTopHbIX 3aHaTHi (I13)
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 53,75 53,75




C MPUMCHCHUCM JUCTAHITHUOHHBIX 06pa3OBaTCJIBHLIX TEXHOJOT U 0

Pecdepar: Pannodoronuka. [Ipuniumne: noctpoeHus

pannopoToHHBIX cucTeM. [Ipobiemsl, penraeMbie METOTAMH U 33,75 33.75

CpeACTBaMH paJl0o(POTOHUKH.

I[OKJ'IS.I[ C Hpe3eHTaI.[HeI>iZ AXTUBHBIC KBAHTOBBIC CpCAbl It

20 20
MOJTYTTPOBOJHUKOBBIX U BOJIOKOHHO-ONITHYECKHX JIa3€POB.
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25
Bu koHTpoOIIs (3adeT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMILTIMHBI

No

paznerna

HanmenoBanune Pas3aciioB AUCHUIIIIMHBI
gacax

O0BeM ayTUTOPHBIX
3aHSTUN 10 BUJAM B

Bcero |JI|I13 | JIP

B3anMopelicTBre KBaHTOBEIX cucTeM ¢ DOMB. Peanuszanys nonoXuTeILHON
00paTHOH CBSI3U B ONTUYECKOM pe30oHaTope. KBaHTOBBIE TeHEepaTOpHI. 12 (8] 0
KBaHTOBBIC YCUITUTEIIHN.

AKTHUBHBIE IPUOOPHI KBAHTOBOM A1eKTpoHUKHU. KBanTOBBIE Mpubopsr CBY
nuanazona (Masepsl). . ['a3oBblie nazepbl. OCOOCHHOCTH aKTUBHOW CPEIbI.
Jlazepsl Ha OCHOBE KOHIEHCUPOBAHHBIX cpell. [lomynpoBonHUKOBBIE
n1a3ephl.

10 (8]0

YITPABJIEHUE OIITUYECKUM UJIYUEHUEM. OIITUYECKHUE
[MEPEJATUMKU. TTIPUEMHUKU OIITUYECKOI'O N3JTYUYEHU L.

12 |8] 0

CBEPXIIIMPOKOITOJIOCHBIE YCTPOMCTBA CBU.
PAIMODPOTOHUKA. NHTErpaibHO ONTHYECKUE KOMITOHEHTHI
paaroOTOHHBIX cxeM. [IpUHIHITEI TOCTpOoCHUS PaTHO(OTOHHBIX CHCTEM.
[Tpo6neMsl, pemaeMble METOJAMU M CPEACTBAMU PATUOPOTOHUKHI

14 8] 0

5.1. Jlekuum

No
nexnmu

Ne
paznena

HanmenoBanue unm KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi1-
BO
4acoB

B3aumozeiicTBre KBaHTOBBIX cucTeM ¢ OMB. DHeprerndyeckre cOCTOSHUS
M30JIMPOBAHHBIX YACTHIL (ATOMOB, MOJIEKYJT) M TUIIBI MIEPEXOIbI MEXKTy HUMHU.
Koadpuumentst DitHmreiina. [lomomnenne (ycuiaeHne) OoNTUYECKOTO U3TyYEHUS.
MeTo/bl CO3JTaHNsI MHBEPCUH B KBAHTOBBIX clcTeMax. Paboune na3zepHble ypOBHU
sHepruu. [Iporecc Bo30yx aeHUS (HaKauka) aKTUBHOM Cpe/bl (AKTHBHOTO
BEIIIECTBA) C I[EJIBIO NOTY4YEeHUsI HHBEPCUM HaceleHHOCTeH., ICTOUHMKYM HaKauKH.
Tpu craTucTUYecKuX Mmocrysara DUHIITeHa. Yeunenue-nononieane SMB B
cpeae. CrekTp ONTUYECKOro U3IydeHus (MortomeHus) MexaHu3Mbl OJJHOPOIHOTO
yiupeHusi. MexaHn3Mbl HEOAHOPOIHOTO YIIMPEHUSI.

METO/bI CO3JAHNA MHBEPCUUN B KBAHTOBBIX CUCTEMAX. Turmst
KBAHTOBBIX YPOBHEH (IIEpeX0/I0B MKy YpoBHsAMHU). Paboune na3epHbie ypOBHU
pHeprun. CxeMbl CO3/1aHMsI HHBEPCUH HAcEeIEHHOCTEH J[ByXypoBHEBas cxema.
MeTonbl HH-BEpCHH HaceJIeHHOCTe! B ABYXypOBHEBOM cucteme. TpéxypoBHeBas
cxeMa. AHanu3 TpEXypoBHEBOU cxeMbl. OCOOEHHOCTH TPEX-YPOBHEBOM CUCTEME C
ONTUYECKOW Hakaukou. YeThIpEXypoBHEBas cxeMa. AHAIU3 YEThIPEXYPOBHEBOI
cxembl. OCOOEHHO-CTH M XapaKTePUCTHKH YETHIPEXYPOBHEBOH CXeMe ¢
onTuueckoi Hakaukoi (OH). MHOTOYypOBHEBBIE CXEMBI ONITHUYECKON HaKaYKOH
CrumynupoBaHHoe bpuitosHoBckoe paccesiuue. CtumynupoBaHHoe PamMaHoBckoe
paccesiHue




OCHOBBI TEOPUHU KBAaHTOBBIX MPUOOPOB Paiio31eKTpOHNKA — OCHOBA POXKACHUS
KBAHTOBOU AJIEKTPOHUKHU. OOIIHOCT U OTJIMYHS PAJHOIEKTPOHUKN M KBAHTOBOM
ONTUKU. AKTUBHAs Cpella U PE30HATOP SABJISIOTCS MPUHUIUIIAAIBHO BaXKHBIMH 3JI€-
MEHTaMU YCTPOMCTB KBAHTOBOM 3JIEKTPOHUKH. Peanuzanus mojaoKuTeIbHOM
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
4aCcTOTHI ONITUYECKOTO PE30HATOPa U PaCCTOSIHUE MEXKAY COCETHUMU
PE30HaHCHBIMU 4acTOTaMH. Buibl NOTeph M MIMPHUHA MOJIOCHI TPOITYCKAHUS B
ONTUYECKUX pe30oHaTopax. BiusHue pe3oHaropa Ha CIEKTPAIbHBIA COCTaB
na3epHOro. XapakTepPUCTUKU U3ITYUYEHHS C YYETOM PE30HATOpA.

KBaHTOBBIE TeHEepaTOpbl. OCHOBHBIC HJIEW U IPUHIIUIIBI - BEIHYKJICHHOE W3-
TydeHue + MOJOKUTEIbHAs ONTHYe "CKas oOpaTHas CBs3b. J[MHaMuKa pa3BUTHS
reHepaly B KBAHTOBOM T€HepaTope. YCIOBUSI CAMOBO3-0YyXACHUS U
CYIIIECTBOBaHMS CTAIIMOHAPHOTO peknMa. YcimoBue Oananca ¢a3 u 6ananca
aMIuIATy1 CIIEKTp U3Ty4EHUs KBAHTOBOTO reHepaTropa. MOIMHOCTh U3Ty4eHUs HA
BBIXOZIE KBAHTOBOT'O T€HEPATOPA, ONTUMAJIBHOE MPOITYCKaHME BBIXOJHOIO 3€pKa-Jia.
[[IlupuHa criekTpa u3JIy4yeHHsl KBAaHTOBOTO reHeparopa IlepexoaHsie mpoeccel B
reHeparopax ontuueckoro u CBYU-auanazonos. KBantossie ycunutenu. OCHOBHbIE
MPUHITUIIBI U UJeW. YCHINTEIbHBIE CBOMCTBA YacTUIIBI. D()(PEKTUBHOE CEUCHUE €€
B3aMMOJICHCTBUS C PE30HAHCHBIM JJIEKTPOMAar-HUTHBIM IojeM. Hacelmenue

ko3¢ dunmenta ycunenus. @opma muHUE yeusieHuss. CXeMbl TOCTPOCHUS
KBAHTOBBIX YCUJIUTENEH. YCuuTenb Oerymieil BoHbl. Pe30HaTOPHBIN yCUTTUTEb.
Xapakrepuctrku ycusieHus. AUX n @UX kBaHTOBBIX ycuiuTenen. JlunamMudeckui
nuana3oH ycuineHus. Lllympl KBAaHTOBBIX YCUIIUTEIIEH.

KBanToBbie mpubopsl CBY nuanaszona (Masepsr). [lyukoBbie Ma3epsl.
MonexynsipHbIii Mazep Ha Iy4ke MoJIeKysl ammuaka. CTpyKTypa U dHepreTude-
CKUH CIIeKTp MoJeKyibl aMMuaka OOpa3oBaHue Mmyyka Mosekya. CopTupoBKa
Moute-kyi1. [lapamerpsl coptupytomieit cucteMbl. Pexxum ycunenus. Koagdunuent
yCUJIE-HMS U 110J10Ca IpoIycKaHus. PesxuM renepanuu. BeixoqHas MOIIHOCTD
Mazepa Ha aMMuake. CTaOMIIBHOCTh YaCTOThI Ma3epa Ha amMmMHake. Masep Ha Imyuke
aTOMOB Bozopoza. [IpuHIun 1elcTBY KBAaHTOBOTO I€HEPATO-Pa Ha IIyYKEe aTOMOB
BOOPOAA. MarHUTHBIN AUIOIBHBIN IIEPEX0] MEKY YPOBHSAMHU CBEPXTOHKOM
CTPYKTYpbI atomMa Bogopo—na. Coprupyromas cucrema (CC) mazepa Ha BOIOPOJE.
Oco0eHHOCTH yCTpOICTBa reHepaTopa Ha ITy4Ke aTOMOB Boiopoaa. KBaHtoBsie
napamarauTHble yeunurend (KITY) CBY auanazona. DneKTpOHHbBIE TEPEXO/Ib
MEXKy SJHEPreTHUECKUMHU YPOBHSIMHU ITapaMarHUTHBIX HOHOB B IUAJIEKTPHU-KaX,
pacILENICHHBIMU BHEIIIHUMHY WM BHYTPEHHUMU NOJIsIMU. KBaHTOBBIE epexobl
MeX/1y 36eMaHOBCKMMU MOAYPOBHSIMHU MapamMar "THUTHBIX HOHOB B KpHCTaJlJIaX BO
BHelHeM MarHuTHoM none. KITY Gery—mieit Bonnsl. Pezonaropusie KITY
OTPayKaTeIbHOIO IMPOXOJHOTO TH-TIOB.

["a3oBbIe mazepbl. OCOOEHHOCTH aKTUBHOM Cpejibl. THUIIBI IEPEXO0B MEXTY pa-
004MMHU PHEPTETUYECKUMH YPOBHSAMHU B HEUTPATIbHBIX WM MOHU3UPOBAHHBIX
aToMax U MOJIEKYNax (J1IEKTpOHHbIE, KoieOaTellbHbIE, BpalllaTelbHbIE). YCII0-BUE
CO3/1aHUS MHBEPCHUM HACEIEHHOCTEH B Ta30BbIX Ja3epax. MeTopl HaKauKH ra-
30BBIX JIA3€pOB (razopaspsiaHbie, ra30AMHaMUYecKue, xumudeckue) [enuii-
HEOHOBBIH na3ep. HBepcus HACENEHHOCTEH B AIEKTPUIECKOM pas3psie
(razopa3zpsinHbie J1a3epsl). OYHKIUS SJEKTPOHOB B IIa3Me ra30pa3psiiHOTO Jiazepa.
[Tpouecce! B mnazme [1C, mpuBoasiue K HaKauke Ja3epHbIX MEPEXOI0B.
Oco0eHHO-CTH KOHCTPYKIIUS TeTUi-HEOHOBOTO Jlazepa.

JIABEPbI HA KOHAEHCHMPOBAHHbLIX CPEJIAX Jlazepsl Ha OCHOBE
KOHJICHCHUPOBaHHBIX cpef. Crenuduka onTUYeCKON HaKauKd aKTUBHOU CPEIbl
nazepa. KBaHTOBBIE IPHOOPHI C ONTHYECKON HAKAYKOH, paboTar0-IIHe 1Mo
“Tp&XypoBHEBOM cxeme”. PyOnHOBBII J1a3ep. DpOneBbIid BOJIOKOHHO-ONTHYECKHMA
naszep. JIazepsl ¢ onTHYEeCcKOi HaKauKoH, paboTaroIIue 10 “YeThIPEX-YPOBHEBOM




cxeme”. HeogumoBbslii nazep.

[lonynpoBogHukoBbie Ja3zepbl. Co3aaHNe HHBEPCHOM HACEIEHHOCTHU B MOIYIIPO-
BomHMKaX. [Iporiecc BOBHUKHOBEHUS U3ITyYeHHS B p-n-niepexoje. M3myuarenpHas
pe-komOuHaIus. IHTeHCUBHOCTD U3TY4YEHHS U TOJIIMHA aKTUBHOM 00IacTH.
[eTepo-CTpyKTYypHhI. YCIOBHSI MaKCUMATBHOUN 3(PPEKTUBHOCTH U3TyUCHHUS.
(OCHOBHBIE XapaKTEPUCTUKH MOIYTPOBOIHUKOBBIX Ja3epoB. THIIbI
MOJTYITPOBOHUKOBBIX JIa3€POB.

Dddexr Pamana. CtumynupoanHoe Pamanosckoe paccesiaue. BKP Pama-
HOBCKME yCWINTENU. TUIIMUHBIE TapaMeTpbl PAMAaHOBCKUX YCHIIUTENEH.
[Tapametps! ycunuteneit bpumtosna. DpOreBbie BOJIOKOHHO-ONTHYECKHE
yeunurenn EDFA (Erbium Doped Fiber Amplifier) — sto ycunutenu, co3nanabie
Ha OCHOBE ONTUYECKOTO BOJIOKHA JIErMpo-BaHHOTO HoHamu 3p6oust EDF (erbium
doped fiber). loctounctsa ycunureneit EDFA: paBHOMepHas aMITUTYAHO-
JaCTOTHAS XapaKTEPUCTHKA YCHJICHHS BO BCEM JHAINa30HE YaCTOT, 3HAYUTEITHHBIN
YPOBEHb YCUJIEHHUS IIPU BBICOKOM KauecTBe curHaia. HeoquMoBblie BOJIOKOHHBIE
a3epsl.
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YipaBiieHHE ONITUYECKUM M3ITyueHueM. PacripocTpaneHue cBeTa B aHU30TPOII-HBIX
cpenax u nojsipusanus u3nydenus. Dpdekrsl Keppa, [Tokkenbca, @apanes.
JEeKTPO-, MArHUTO- B aKycToonTHueckue 3¢pdexrsr. MeToasl Moayasuu 1
OTKJIOHE-HHUS Ja3€pHOTro Jiyda. TUIIbI Ta3epHBIX MOAYIATOPOB U J1e(DIEKTOPOB.
[lepecTpoiika IIMHBI BOJIHBI U3Ty4eHuUs J1azepoB. Pusnyeckue 3¢hHexTsl,
MCIIOIb3yEeMBbIE JIJIS YIIpaBJIe "HUS MapaMeTpaMu ONTUYE-CKOTO U3NydeHus: 3G ¢deKTt
[Toxkenbca, poroynpyruii 3¢ dexr, adpdext Dapanes. Xa-pakTepuCTUKH
AIIEKTPOONITUHIECKUX MOYISTOPOB: MOJIOCA YACTOT MOIYJISINH, O-Tpedisiemast
MOIL"HOCTb, IMHaMU4eCKUil Auana3oH. Moxynstop Maxa -3ennepa. [psmas
MOJTYJISILIUSI CBETOJIMOJIOB U MHKEK-IIHOHHBIX JIa3epOB. AKYCTOONTHYECKUI
hddekt. Mo—IysTOphl CBETa C OETYIIEH U CTOSYEH aKyCTUIECKON BOTHOM.
AKycToon-Tuueckue aediaekTopbl U GuiabTpbl. OcodeHHOoCTH Moy sy Ha CBY.
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OIITUYECKHUE IMEPEJATYMKU OGras xapakTepucTUKa HCTOYHUKOB CBETA.
EcTe—cTBeHHas MMPHUHA CIIEKTPAJIb-HOM JIMHUM. [IpUHIUII ONITHYECKOTO
ycuieHus. 11omynpoBoIHUKOBEIE M BOTIOKOHHO-ONTUYECKUE YCUIIUTEIN Ha
OCHOBE PEJIKO3€ "MEJIbHBIX 3JIEMEHTOB. KOHCTpYKIIMH, IPUHIUIT ASH~CTBUSI,
OCHOBHBIE XapaKTEPUCTUKU. YCIOBHE caMOBO30Y:kIeHUs AJis J1a-3epoB. CHEeKTp
reHepanuu. [lo—porosas MI0THOCTh TOKa. BaTT-amnepHas XxapakTepu-cTHKA.
Jlazeprl ¢ pacnipenesieHHON 00paTHOM CB3bI0. JIa3ephl ¢ BEPTUKAILHBIM pe-
30HaTopoM. CBETOAMO/BI, UX TOCTOMHCTBA U HeloCcTaTKu. OnTHuecKue
nepenaryuku. OCHOBHBIE 3JIEMEHTHI ONITUYECKUX MepeaaTuukoB. TpeboBaHus K
M3IIydaTessiM ONTUYECKOro u3nyueHus. CBETOAMObI U Ja3epHbIe TUO-Abl. THUIIbI
MOJIYITPOBOAHUKOBBIX JIa3epOB. BOJIOKOHHEBIE JTa3ephl ¢ OPITTOBCKON pPe-IIETKOM.
Bubl MOTyASIIMKA ONTHYECKOTO U3IIydeHUsl. MeToAbl MOIYISALIUYA ONTHYE-CKOU
Hecymiei. [Ipsmas (HemocpeacTBeHHAs) MOAYJISALNS ONTHYECKO Hecye. Mo-
ITYJIALMS C UCTIOIB30BaHUEM MPOMEKYTOUHOW HECYIIEe. BHEIH S Mogynsuus
ONTH-YECKOTO U3JIyYEHUS. DIEKTPOONITUYECKAS MOTYISALUS.
DIeKTPoadCOpPOIIMOHHAS MO-AYISAIUS. AKYCTOONITUIECKAST MOTYIISIIUS.
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[Ipuém onrnueckoro curnana. Hemocpencrsennsiii mpuém. Ipsmoe
doronerextupoBanue. Meroz cueta poronoB. KorepentHsiit npuéM. [lpuéMunku
ONTUYECKOTO U3JTyUYEHUS UX TUIIBI, TApaMETPhl U XapaKTEpUCTUKA. OCHOBHBIE
DIIEMEHTBI JETEKTOPHBIX MPUEMHHUKOB ONITHYECKOTO M3IydeHns. ONTHKo-
HIIEKTPOHHBIE NTpeodpazoBaresu. [1oynpoBOIHUKOBEIE TPUEMHHUKH U3ITyYEHHS
(metexTopsr). PoTOpe3nucTOphl, GOTOAMOABI, TETEPOPOTOANOIBI, JJABUHHBIE U P-1-N
doroanonsl, poroTpaH3ucTopsl). OAHOIIEMEHTHbIE (OTOMPUEMHUKN Ha OCHOBE
MII-cTpykTyp. MHOTOAR/1€MEHTHBIE (DOTONIPHEMHBIE YCTporcTBa. THIIBI
¢dorornpreMHUKOB. OCHOBHBIE XapaKTEPUCTHUKHU: YyBCTBUTEIBHOCTb,
ObICTpOsIEHCTBIE, OOHAPYKUTEIbHAS CIIOCOOHOCTbD, CIIEKTPAIbHBIN IHaNa30H.

[IpreMHHUKH ¢ BHEIIHUM M BHYTpeHHUM ¢oTodddekroM: ¢poroanemenTsl, PIY,




¢doropesuctopsl, poroanoast, MOII-cTpykTypsl u potomarpuiisl. LLIymsr
¢doTonprueMHUKOB. MeTo/bI IprueMa MOITYITHPOBAHHOTO ONTHYECKOTO N3TyYEHHS:
npsiMoe (POTOIETEKTUPOBAHUE U ONITUYECKOE reTePOANHUPOBAHNE.
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PAZIIMO®OTOHUNKA OcHoBHBIE HanpaBIEHUS IPUMEHEHUI KBAHTOBBIX U
ONTORIEKTPOHHBIX TPUOO-POB U yCTPOIcTB. ONTHYECKHE METO/IBI CHHTE3A,
npeoOpa3oBaHusl, Nepeaayd ¥ 00paboTKH painoda-CTOTHBIX CUTHAJIOB.
[lepcrieKTHBHbBIE HAPABICHUS UCIIOIB30BAaHUS JIEMEHTOB PanO(OTOHUKH B
AJIbTEPHATUBHBIX PAJMOCUCTEMAX AJIS YITYUIIEHUS TAKTUKO-TEXHUYECKHUX XapaKTe-
puctuk PJIC: « moBwImeHne paspemniaroneid CmocOOHOCTH M0 JATBHOCTH U
MH(POPMATUBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUUTEIHHOTO (Ha HECKOJIBKO
MOPSAKOB) paciupeHus 3¢(HEeKTUBHOM MOIOCH] CUTHANA; * YBEJIMYEHHE JaTbHOCTH
0OHapyKEHUS — 33 CUET CHUKEHUS MOTEePh B JUIMHHBIX JTMHUAX TIPH
MCIIOJIb30BaHUH ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOLIEH KOM-MYTallMOHHOMN
anmaparype; ¢ odecredeHre CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOIIUXCS
KIIMMaTH4ye-CKUX, MPEK/e BCEr0 TEMIIEpaTypHBIX, YCIOBHSIX 3a CUET IPUMEHEHUS
TEPMO-CTAOUIBHOTO ONTUYECKOTO BOJIOKHA;
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PAZIIMO®OTOHUNKA OcHoBHBIE HanpaBJIEHUS! IPUMEHEHUN KBAHTOBBIX U
ONTORIEKTPOHHBIX TPUOO-POB U yCTPOICTB. ONTHYECKHE METO/IBI CUHTE3A,
npeoOpa3oBaHusl, Nepeaayd U 00paboTKH panoda-CTOTHBIX CUTHAJIOB.
[lepcrieKTHBHBIE HANPaBIEHUS UCIIOIB30BAaHUS 3JIEMEHTOB PainOPOTOHUKH B
AJIbTEPHATUBHBIX PAJMOCUCTEMAX JJIS YIIYUIIEHUS TAKTUKO-TEXHUYECKHUX XapaKTe-
puctuk PJIC: * moBeIlIeHNne pa3peniaronieid CroCOOHOCTH M0 JATbHOCTH U
MH(POPMAaTUBHOCTH — 3@ CYET BO3MOXKHOCTH 3HAUUTEIHLHOTO (Ha HECKOJIBKO
MOPSAKOB) paciiupeHus 3¢ (HEeKTUBHOM MOJIOCHl CUTHANA; * YBEJIMYEHHE JalbHOCTU
00HapyKEHUS — 33 CUET CHUKEHUS MOTEePh B JUIMHHBIX JTMHUAX TIPU
MCIIOJIb30BaHUM ONTHYECKOTO BOJIOKHA U COOTBETCTBYIOLIEH KOM-MYTallMOHHOMN
anmnaparype; ¢ odecriedeHre CTabMIbHOCTH XapaKTePUCTUK MPU U3MEHSIOLIUXCS
KJIMMaTH4ye-CKUX, MPEKe BCET0 TEMIIEpaTypHBIX, YCIOBHSIX 3a CUET IPUMEHEHUS
TEPMO-CTAOUIBLHOTO ONTUYECKOTO BOJIOKHA;
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HHTerpanbHO ONTUYECKHE KOMITOHEHTHI paAro(OTOHHBIX cxeM. BorokoHHO-
onTu4eckue JasepHsie U Gpotonuomansie Moxynu CBY-nnamna3ona u cUCTEMBI
paano-QpOTOHUKH Ha UX OCHOBE. BojokoHHO-onTHYeCKHE MOTYH. BonokoHHO-
ontuyeckas JuHus nepenadn CBU-curuaioB ¢ ONTHYECKUM YCUIIE-HHUEM.
YeunuTenu Ha BOJIOKHE JIETMPOBAHHOM 3pOreM. BBICOKOCKOPOCTHBIE OIITO-
AIIEKTPOHHBIE PUOOPOB (J1a3€pHBIE TUO/BI, HIEKTPOONTHUYECKUE MOAYISATOPHL,
doro-nerexropsl. BonokonHo-onTHueckas cucrema pacnpeaenenus CBU-
CUHXpOCHUTHaI0B OnTo3aeKTpoHHbIN reneparop CBY Ha TMHMAX 3a7E€pKKH.
CTpyKTypHas cxema ONTOAIEKTPOHHOI'O T'€HepaTopa C BBICOKOM CIEKTPaIbHOM
qrcTOTON. OCHOBHBIE Xa-paK—TEPUCTUKH U ITyTH UX COBEPILIEHCTBOBAHMSL.
JByxxoHTypHas cxema OOI" ¢ oHUM U ABYMS yIIpaBiIsie "MbIMU ILJICYaMU.
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PAINODPOTOHHBIE CUCTEMBI [IpuHuuUns mOCTPOSHUS HOBOTO MTOKOJICHUS
TEJIEKOMMYHUKAITHOHHBIX U PAJHOJIOKA-IIMOHHBIX YCTPOICTB, 00J1a1at0INX
MPUHIUIINAIBHO JIYYIINMH XapaKTEPUCTUKAMH 10 CPABHEHUIO € CYIECTBYOIMMHU
B HacTosilee BpeMst. MeTosl (pOpMHUPOBAHUS CBEPXUTHPOKOIIONIOCHBIX JTMHUN
nepemnaun CBY curnana Ha ocHOBE paano(OTOHHBIX KOMIIOHEHTOB,
MpeAHa3HaYeHHBIX I BEICOKOCKOPOCTHOW Niepeiadn I(POBHIX MOTOKOB JaHHBIX,
a Tak ke CI0KHO-MOYJIMPOBAHHBIX U IIIYMOIIO-T00HBIX CUTHAJIOB,
00eCcreunBarOIINX KaYECTBEHHOE YIyUllIEeHHNE TEXHUUECKUX XapaKTe-pUCTHK
MPUEMO- TTepeAAIONTUX 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 Koa-
HaumenoBaHue wim KpaTkoe coepikanue J1abopaTopHoOi paboTh BO
3aHATHUA[pa3ena
4acoB
OcCHOBBI KBaHTOBOM TEOPHUH JIa3€pOB. AKTUBHBIE Cpeibl J1azepoB. D (HeKTUBHOE
1 1  |ceuenue, YcuiieHHe -MIOMIOIIEHUE KBAHTOBOM Cpeibl. YCIOBUS YCUIICHUS U 4
TeHEpallii KBAHTOBOH CpEJIbI
) 5 Jlazeprl Ha OCHOBE KOHACHCUPOBAHHBIX cpea. [10aynpoBOAHUKOBEIE J1a3epHhI. 5
BoiokoHHbIE J1a3ephl
3 3 YrpaBieHue ONTHYECKUM H3i1ydeHueM. MoznyssiTopel Ha OCHOBE HHTEphEepoMeTpal 4
Maxa-Ilennepa. Ontuueckue nepenaryuky. [IpuéMHUKN ONTHYECKOTO U3IIy4EHUS
Pagnodoronuka. IHTErpaibHble ONTOMIEKTPOHHBIE H (DOTOHHBIE KOMITIOHEHTHI
4 4 |pamuodoronuxu. [IpuHnmme mocTpoeHus paanohoTOHHBIX cucteM. [Ipodaemsrl, 6
peraeMble METOAMU U CPEJICTBAMU PATUO()OTOHUKH.
5.4. CamocrosiTesibHasi padoTa CTyIeHTA
Boinonnenne CPC
Criucok nureparypsl (¢ ykazaHHUEM Koin-
[Honsux CPC pasernos, rias, cTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Pedepar: Pagnodoronnka. [Tpunmmmst
[OCTPOCHUS PaAHO(POTOHHBIX CUCTEM. MeTtoauueckue yKa3aHus 10 BBITOTHEHHIO 2 133.75
[IpoGiemsl, peracmMbie METOTAMH U CpPC ’
CpeACTBaMH pajno(POTOHUKH.
Jlokaz ¢ npe3eHTanueii: AKTUBHBIE Metoauueckue ykazanus K JlaboparopHo-
KBaHTOBBIE CpeJibl [l MOIYIIPOBOIHUKOBBIX [MpakTtudeckas padore "AKTHBHbBIE 8 20
1 BOJIOKOHHO-OIITUYECKUX J1a3€pOB. CPE/Ibl KBAHTOBBIX ITPUEOPOB"

6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMS

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBercTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YILTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCsl.

6.1. KouTpoabusie meponpusitusa (KM)

Yuu-
Haszeanue THIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsinok HauncneHus: 6awioB -
KM|mecTp| koHTpoOss Oas1
MEPOTIPUATHS ercs
B [IA
Pabota npoBonutcs nucbmeHHO (10
0aJJIOB) U 3aIMINACTCS B BUIC
N AKTHUBHBIE ) H .
Texyuuit npe3eHTaruu Ha 3anatuu (10
1 8 KOHJICHCUPOBaHHBIE 1| 20 3a4eT
KOHTPOJIb 0aioB).
Cpelbl
MaxkcumanbHOE KOJIM4eCTBO OAJIIOB -
10
. | YmpaBrneHue onTUYeCKUM
Texymmii [To pe3ynbraram 3amuTh (5 6amIoB) ¢
21 8 U3TyYEHHUEM. 1| 10 . 3a4eT
KOHTPOJIb npe3eHTaiueit (5 6amion)
OnTHyeckue MOAYIATOPHI
3 8 Texymi IIpémuo-nepenaronme | 1 10 |PabGoTa npenacrapiseTcsi MUICbMEHHO  [3a4eT




KOHTPOJIb | ONTUYECKHUE YCTPOMCTBA. (5 6annoB) U B BUJE npe3eHTanuu (5
0aIIIIOB)
4 8 Tewyumit PAIIMO®OTOHUKA | 1 | 20 |3amura pedepara no teme 3a4eT
KOHTPOJIb
Ha 3auete npoMCXOIUT OLICHUBAaHHUE
yueOHOM e TeIbHOCTH
00y4aroLMXCs 10 JUCLUIUIMHE Ha
OCHOBE ITOJTyYEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTHUHIOBBIE
Mpove- KBAHTOBAS MEPONPUATHS TEKYIIETO KOHTPOIs 1
5| 8 | sxyrounas [PAJJMODJIEKTPOHMKA| 1 | 40 ‘épOMe”‘yTOqHOH ATTeCTat. sauer
arrectauus | 1 PAJJUODOTOHUKA TY/ICHT TIOTYHACT 3a1CT, CCIHM ero
PEUTUHT IO UTOraM U3yUYEeHHUs
IMMCIUIUIMHBI C YI€TOM MEPOTIPUSITHI
TEKYILEro KOHTPOJIA (C yueToM
OOHyca) U MEpONPUATHUS
[IPOMEKYTOYHOM aTTeCTalluu paBeH
v nipesbimaet 60%
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun
MPOMEKYTOUHOH [Ipouenypa npoBeneHus Kpurepuu
OLICHUBAHHUS
aTTecTaIu
B coorBercTBHHU €
3a4eT B cootrBeTcTBuu ¢ . 2.5, 3.6 IIOJIOXKEHUA mm. 2.5, 2.6
[Tonoxenus
Ha 3auete mporcxonuT olleHHBaHNE y4eOHOM NesTeTbHOCTH
OOy4JarOIINXCsI 10 TUCIUTUITMHE Ha OCHOBE TTOJTyYEHHBIX OIIEHOK 32
KOHTPOJILHO-PEHTHHIOBbIE MEPONPUATHA TEKYIUETO KOHTPOIA U | 0o
O MPOMEKYTOUHOH aTTECTALNH. CTyneHT moy4aer 3aueT, €CIii ero . 2.5, 2.6
PEUTUHT IO UTOraM U3y4YEeHUs AUCLUILUIUHBI C YY€TOM
. [Tomoxxenus
MEpPOIPHUATHI TEKYIIETo KOHTPOJIs (¢ yueToM OoHyca) U
MEpPONPHUATHS IPOMEKYTOUHOMN aTTECTALlU PABEH UJIH MPEBbIIIAET
60%
6.3. OneHo4yHbIe MATEPUAJIBI
Ne KM
Komnerenuun Pesynbrarel 00yuenus bRl

[1K-1

3HaeT: MaTeMaTHUeCKUI annapar KBaHTOBOM 3JIE€KTPOHUKH, TEOPUHU BOJIH U
PIIEKTPOJMHAMMKY CIUIOIIHBIX CpeJl AJIsl aHaIHu3a paboThl U pacyeTa
XapaKTEPUCTUK YCTPONCTB U CUCTEM ONITHUYECKOTO JUANa30Ha; OCHOBHBIE
3aKOHOMEPHOCTH, COJEPKAHNE U CYLTHOCTD IPOLIECCOB U SIBIECHUH, yCTPONUCTBO,
MPUHIMIBI 1€HCTBUS KBAHTOBBIX MPUOOPOB U CUCTEM. OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH; METO/bl BEIUUCIUTEIbHON PU3UKU U
MaTeMaTH4eCcKOro MOJEIMPOBaHUS CTPYKTYp, IPUOOPOB KBAHTOBOW M ONTUYECKOMH
DIIEKTPOHUKH.

[1K-1

'YMeeT: UCT0Ib30BaTh MaTEMATUUECKUI anmapaTr KBAHTOBOM 3JIEKTPOHUKHU, TEOPUU
BOJIH ¥ 3JIEKTPOJAMHAMUKH CIUIOUIHBIX CPE JUIsl aHajIn3a paboThl U pacueTa
XapaKTEPUCTUK MPUOOPOB KBAHTOBOM EKTPOHUKH; UCTI0Ib30BaTh BOZMOKHOCTH [+
U TEXHUYECKHE XapaKTePUCTUKU MTPUOOPOB M YCTPOUCTB KBAHTOBOW U ONTUYECKON
DIIEKTPOHUKH B COBPEMEHHBIX PaAHOCHCTEMAX

[1K-1

MMeeT NpakTHYEeCKU ONbIT: HaBbIKAMM ITPUBJIEKATH JJIs PELIEHUs IpoliIeMm, +




BO3HH-KAIOUINX B X0/1€ MPO(PECCUOHATBHON IEATEIIbHOCTH, COOTBETCTBYIOIINI
¢bu3MKO-MaTeMaTUYECKUA anmapa; HaBbIKaMH MCII0JIb30BaHUs yCTPOMCTB
KBAHTOBOW U ONTU-YECKOM 3JIEKTPOHUKH B PaJIOIEKTPOHHBIX CUCTEMAX;

3HaeT: OCHOBHbIE HAYYHO-TEXHUYECKHE MTPOOIEeMbl U IEPCIEKTUBBI Pa3BUTHS
KBAHTOBBIX M ONTOIEKTPOHHBIX IPUOOPOB U YCTPOUCTB, a TAKKE OCHOBHbBIE
00JIaCTH WX MIPUMEHEHHS U CTETIEHH YKOJIOTMYECKON ONaCHOCTH; OCHOBHBIE
¢buznyecKkre 1 MaTeMaTH4YeCKUE MOJENN KBaHTO-BbIX TPHUOOPOB U KOMIIOHEHTOB
CHCTEM, UCITOJIb3YEMBIX HA DTAIlaxX pacuera U MIPOCKTUPOBAHMS
PagUO3IEKTPOHHBIX CUC-TEM U KOMILJIEKCOB

[1K-2

'YMeeT: NCoIb30BaTh 0a30BHIE AIIEMEHTH KBAHTOBOW M ONITHYECKOH IIEKTPOHUKH
U IPUMEHATh OCHOBHBIE METO/bI AHAJIM3a KBAHTOBBIX U ONTOAIEKTPOHHBIX

[1K-2 YCTPOMCTB J1JIs1 peLIeHHs 33/1a4 B CUCTEMax repeiadyn U 00paboTKu HH(DOpMaLINK; H
OpPUEHTUPOBATHCS B TEXHUUYECKOM IOKYMEHTAIINH, JIeJIaTh ONTUMAJIbHBIH BEIOOP
000pyIOBaHUS.

HMeeT npakTUUeCKUi OMbIT: METOIUKAMH PacyeTa OCHOBHBIX XapaKTEPUCTHUK
CHCTEM CBSI3H, JIOKAI[MOHHBIX U HABUTAIIMOHHBIX CUCTEM M KOMILJIEKCOB,
MCIIOJIB3YIOIINX ONTHYECKUIA TUAna30H; METOI0JIOTHEN UCTIONB30BAHMS

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

(DOHI[BI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. BazoBele nekiuu 1o snekTponuke [ Tekct] coopuuk : B2 T. T. 1
DneKTpoBaKyyMHas, MJIa3MeHHast 1 KBaHToBas anekTponuka XK. Y. Andepos u ap. ;
nop, oomr. pea. B. M. Ilponetiko. - M.: Texnocdepa, 2009. - 479 c.
2. bazosbie nexuuu 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

0) OononHumenbHas IUmepamypa:

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

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

3. Hynxun, B. . KBanTtoBas snexkrponuka. [IprbGops 1 ux mpuMeHeHHE
VY4eb. mocobwue s By30B mo Hampasieruio noarot. 140400 "Texn. ¢usuka" B. .
Hynxun, JI. H. TTaxomos. - M.: Texnocdepa, 2006. - 432 c. .

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

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. PAAMO®OTOHUKA



U3 Hux. yll€6H0-M€m00ult€CKO€ obecneyenue camocmosmenbHoll pa60mbl

cmyoenma.
2.  PAJUODOTOHUKA

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

JocTymHOCTH (CeTh
Wntepner /
JIOKaJIbHasl CETh;
aBTOPU30BAHHBIN /
CBOOOIHEINA 10-

HanmenoBanue
HaumenoBanwue pa3paboTku pecypca B
ANIEKTPOHHOM Gopme

Bun
JTUTEPATYPbI

CTyI)
1 %Z?:ﬁgi;g?feigiggﬂﬁ CHIIT CUCTEMBbI n OnekTpoHHBIH apxuB |[JlokanpHasCetsb /
A PAINODPOTOHUKA IOYpl'Y CB0OOTHBII

paboThI CTy/IeHTa

MeToauueckue mocoous KOMIIOHEHTBI
2 |71 CaMOCTOSITEIbHOM PAIMODOTOHHBIX
paboTHI CTy/IEHTA CUCTEM

OnekTpoHHbIA apxuB  |JlokanpHasCetsb /
IOYpl'Y CBOOOIHBII

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
Bun zanatuit | Ne ayn. MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTIiedeHHEe, UCTIOIb3yeMOe s
paanqux BHUI0OB SaHflTI/Iﬁ

Jlabopatopusie 406

[lepcoHanbHbIE KOMITBIOTEPHI
3aHSITHS (TUIK) p p

406

Jlexuuu (IUIK)

MynsTUMEINHHBIN KIacC




