degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: KBanroBas pa,I[I/IO(l)I/ISI/IKa
0 HANIPaBJICHUIO: 3HeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA
HpO(l)](lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: C.E. bankoB, I-p TeXH. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl aiekrponrku 12.02.2024



AHHOTANMA
Kypc mnocpsiieH H3y4eHHIO COBPEMEHHBIX METOAOB 3JICKTPOJMHAMUYECKOTO MOACIUPOBAHUS CIIOKHBIX

CTPYKTYD
Kypc BKItodaeT cieayromue pasaens:

1. O6miast XapakTepuCTUKA MPAaHUYHBIX 3a]a4 MPUKIATHON eKTpoAnHAMUKU. VIHTerpaibHble COOTHOLICHUS
IEKTPOINHAMUKH.

2. Cpensl B NPUKIAAHON OIEKTPOIMHAMHKE, MaTepUANbHBIE IapaMeTphbl, MAarHUTO-IU3JICKTPHUKH,
IIPOBOJHUKH, TUPOTPOIIHBIE CPEABI.

. TToBepXHOCTH B MPHUKJIAJHON TEKTPOIUHAMHUKE, TPAHUYHBIC YCIIOBHSI.

. CuUMMeTpus B IEKTPOJMHAMHKE, BHIbl CAMMETPHH, IIPHHITUIT 3€PKATHHOTO H300paKeHHS.
. DIIEKTpOJMHAMHKA IEPUOANIECKUX CTPYKTYP, Teopema Diioke.

. ICTOYHUKY 3JIEKTPOMArHUTHOTO TI0JIs, BOTHOBBIC M COCPEIOTOUCHHBIC TOPTHI

. U3ityueHne 31eKTpOMarHUTHBIX BOJIH M AHTEHHBI, TapaMeTPbl aHTCHH.

. 3agaun Ha COOCTBEHHBIC BOJIHBI M COOCTBEHHBIE KOJIEOaHMS.

O 00 39 &N Li A W

. MeToppl penieHrst TpaHUYHBIX 32189 DJIEKTPOINHAMHKH.
1. lean u 3apa4n

Henp AucoMnInHBI
* U3y4ECHUE OCHOB KBAHTOBOW PaaHO(PU3HUKH.

3anauu QUCHUTNIHHBI
* U3y4eHHUE OCHOB KIIACCHUYECKOW M KBAHTOBON 00paboTKH HH(OpMAITHH;

¢ U3YUCHHC METOHOB OINMCAHUA B3aUMO/ICCTBUS SJICKTPOMArHuTHBIX BOJIH C IMOJAPUIYIOIIUMUCSA U
HaMaran4mMBarOmuuMUcCsa CpcaaMu;

¢ U3YYCHUC 0a30BBIX OPHUHOHUIIOB MOCTPOCHUS KBAHTOBBIX KOMIIBFOTCPOB, KBAHTOBBIX CUCTCM CBA3HU U
KBAaHTOBBIX CEHCOPOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIed Kak IOCJICAOBAaTeIbHOCTh IIaroB,
OpeABUIS PE3yabTaT KaKA0rO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
NesITeIbHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM unciie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH — THUIOTE3BI, CTPOHTH
HCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAEIM M ONHMCAaHUs H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHUH M MPOILECCOB, OLEHHUTh Ka4eCTBO pa3pabOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue H (WIIH)
OKCIIEPUMEHTAIbHBIE METObI MCCICIOBAHNN K KOHKPETHOM
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pe3yabTaThl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!

- METOJIbl KJIACCHYECKOH M KBAaHTOBOW 00pabOTKM MH(OPMANNU: CIIEKTPATbHOTO M KOPPEISLMOHHOTO
aHalin3a, OCHOBHBIC 3aKOHBI JICKAIIME€ B OCHOBE B3aUMOACWUCTBHUSI 3JEKTPOMAarHUTHBIX BOJH C
BEILECTBOM, a TAaKXKe pa3IM4YHbIe IUIAT(HOPMBbI KBAHTOBBIX TEXHOIOTHIA.

YMETb:
- KOJIMYECTBEHHO PACCUUTHIBATH CHEKTPAJIbHBIE U KOPPEIALMOHHBIC XAPAKTEPUCTUKU KIACCUUECKUX U
KBaHTOBBIX CUTHAJIOB.

BJIAJETh:
- TEOPETUYECKUMH MOJIETISIMU M METOJIaMH OTIMCAHMUSI, UCIIOIb3YEMBIMU B KBAHTOBBIX TEXHOJIOTHSIX.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 OCHOBBI TEOpUU CUTHAJIOB 6 10
) OmneparopHble METOIBI OTHCaHU 4 10
PaaMOTEXHUYECKUX Lenen
3 DKCKYpC B KBAaHTOBYIO TEOPHUIO 2 10
4 Henuneiinoe B3anmopeiictBue DM-BOJIH 6 15
C BEIIECTBOM
5 KBanToBbIe TexHOIOTHU 12 15
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. OCHOBBI TEOPHY CUTHATIOB

Knaccuueckne u kBaHTOBbIE TexXHOJOrMH. DyHKIHOHAIbHBIE OJOKH KIACCHYECKOH M KBAaHTOBOU
cucteM cBsi3u. Teopus curranoB. CrieKTpanabHOE HpPEICTaBIeHNne CUTHANIOB. IIpuMeps! BoIUNCICHHS
crnekTpoB curaaiioB. Teopema KorenbHukoBa.

OCHOBBI TEOpHUHU LIENEH M YETHIPEXMOMOCHUKOB. OnepaTopHble METOAbl B TEOPUH Lienel. AHamu3
MEPEXOIHBIX MPOIECCOB B LEMsIX ¢ 1/2 cremeHplo cBOOOABI. AHaM3 TEPEXOAHBIX IMPOLIECCOB.
[Tpumeps! TpUMeHEHNs Ka4eCTBEHHBIX METO/IOB B CHCTEMax ¢ 1/2 cTeneHs MU CBOOOIBI.

AHanu3 mepexoiHbIX IporieccoB B nemnsx ¢ 1, 1.5 u 2 crenensmu cBoOoabl. dDa3oBbie TpacKTOpUu
TMHAMUYECKUX CUCTeM. ABTOKONIeOaHus. XaoTHUYeCKue KojeOaHusl.

2. OHepaTOpHBIC MCTOJBbI OIMUCAHUSA PATUOTCXHUYCCKUX ueneﬁ




AHanu3 cucTeM C pacmpelelieHHbIMH hapamerpamu. TernerpadHoe ypaBHeHHE. BonHoBOE
ypaBHeHue. Jlucnepcus. PacnpoctpaneHre BOJIH B IMHEWHBIX U HEIMHEHHBIX CpEIax.

CrarucTudeckre MeToJIbl aHaIHu3a KoseOarenbHbIX MpolieccoB. KoppensmoHHbIN aHaIH3 CUTHAJIOB.
[IpoxoxneHue ACTEPMUHUPOBAHHBIX U CIYYAHBIX CUTHAJIOB Y€pe3 LIEMH C COCPEAOTOYECHHBIMU U
pacmpeeeHHBIMU TTapaMeTpamu.

3. DKCKypC B KBAaHTOBYIO TEOPHIO

OcHoBBI KBaHTOBOU pamumodusuku. l[locTynarel kBaHTOBOW MexaHWKW. (CBOWCTBa ONEpaTOPOB
HabmronaeMpIx BenuunH. OmicaHrne aHcamOnel 4acTHIl ¢ TMOMOIIBI0 MATPHIIBI TUIOTHOCTH. 30HHAs
TEOpUs TBEPAOro Tea.

9H€KTpI/I‘IeCKI/Ie AUTIOJIBHBIC TCPECXOMBI. ypaBHeHI/Ie Jid MaTpulbl  IIJIOTHOCTH. Jluneinoe
B3aHUMO/ICHCTBHE OJICKTPOMArHUTHOI'O 110JIA C BEIIECTBOM. KBanToBbie YCUIIUTEIIN U TCHEPATOPHI.

MarHuuTHble  JWIONBHBIE Tepexoabl. YpaBHenuss bnoxa. [Ilapa-, deppo-, deppu- wu
anTueppomaraeTuku. MarautHeiid pe3onadc. Kpusas rucrepesuca. dpdexr Dapanes.

4. Henunelinoe B3auMoaeicTsue DM-BOJIH € BELIECTBOM

IInazma. KnHetnueckne ypaBHEHHA. [IIOTHOCTB TOKa M CpemHssl SHEpPIHs HOCHUTENEH 3apsaa B
IU1a3Me. DNEeKTPoAUHAMUYECKHE [TapaMeTpbl HAMarHUYEHHOM 1a3Mbl. [{UKIOTpOHHBIH pe3oHaHC.

Henuneiinple paauodumsuveckre >GQexTsl M WX NOpuMeHeHHe. KyOudeckue W KBajpaTHUHBIC
HenmmHelHbIe (¢ QeKThl. HenmHelHbIe SBIeHNS B TNIA3MEHHBIX CPEax.

5. KBaHTOBEIE TEXHOJIOTUU

OcHOBBI KBaHTOBBIX BbluMcieHWH. [Ipocreiiline KBaHTOBbIE BeHTHJIU. KyOHTBI M Kyperucrpsl.
Unrepdepomerpsl. [lepenyrannbie cocTosiHU. JleKorepeHIusl.

Teopust kBaHTOBBIX u3MepeHuil. IIpoexumonnsle m3mepenus. KBanroBble Bbruucienus. O030p
Pa3IMYHBIX pean3alusi KBAaHTOBBIX KyOHTOB.

KBanroBbie amroputmbl. KBanroBas tenenopranus. KBaHTOBBIA mapamutenusMm. KBaHTOBOE
npeobpazoBanue Oypbe U ero NpUMEeHEHHE.

KBaHTOBO-yCHIICHHBIE peIIEHUS TPoOJIeM B CHUCTeMaxX CBs3W. KBaHTOBEIN aHAIOT TEOPEMEI
KorenbaukoBa. [louck B HeymopsgodeHHOW Oa3e naHHBIX. KBaHTOBOE MHOTOIOIB30BATEIHLCKOE
konupoBanue. KBaHTOBBIN B3110oM Kofa. KBaHTOBOE pacmpenesieHue Kiroua.

KBanTtoBbIe CCHCOPHI. O630p OCHOBHBIX TeH):[eHLII/Iﬁ KBAaHTOBBIX TEXHOJOTHH. 3aKIIFOUCHHE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! MYJIETHMEIHA IPOEKTOPOM, MEJIOBOW WIIM MapKEPHOM TOCKOH.
6.IlepeyeHnb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. BnacoB b.U., Kynaes A.C. «KBanropas pagunodusuka: [IpakTukym 1o crequaibHOCTH
"Pagnodusuka u snexkrponuka». Mzn-so BI'Y, 2005, 39 c.

JlononHuTEIbHAS IUTEpaTypa
Jluteparypa Bolaercs Ha 6a30BOH Kadenpe:

1. 1. Umpe, ®. banax «KBaHTOBBIE BEIUUCIEHUS U CBsI3b. MH)KeHepHBIN Toaxomy. M., ®u3MatTiuT,
2008, 319 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHnbl
9. Metonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO U CHUILTHHBI (MOXYJIs)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATDH IMOJYHYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3YYCHHUsS OTJAEIbHBIX TEM, BOMPOCOB, CIEAYyeT O0pamaTrhCsi 3a KOHCYIBTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: C.E. bankos, 1-p TexH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBICHUH M TPOLECCOB, OLCHUTh KaueCTBO pa3pabOTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuiniel «KBantoBas pannodusmnkay o0yqaronuics JOKeH:

3HAThb:

- MCTOABI KJIaCCHYECKOM M KBaHTOBOI 06pa6OTKI/I I/IH(l)OpMaLII/II/II CIICKTPAJIBbHOI'O U KOPPCIAIUOHHOTO
aHaJln3a, OCHOBHBIC 3aKOHBI JICKAIIMEC B OCHOBC B3aMMO/JICHCTBHS OJICKTPOMAIrHUTHBIX BOJIH C
BCIICCTBOM, a TAKIKC PA3JIMIHBIC HJ'IaT(i)OpMBI KBAHTOBBIX TCXHOJIOTHH.

yMeThb:

- KOJIMYCCTBCHHO PACCUUTBHIBATL CIICKTPAJIbHBIC U KOPPCIIALUOHHBIC XapPAKTCPHUCTUKH KIIACCUYCCKUX U

KBAaHTOBBIX CUI'HAJIOB.
BJIad€Th:

- TCOPCTUUCCKUMU MOACIISIMU U MCTOJaMH1 OITMCAHUs, UCITIOJIb3YCMBbIMU B KBAHTOBBIX TCXHOJIOTHUAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nauane KaK0ro 3aHATUA MIPOBOAUTCA KpaTKI/Iﬁ OIMpoC IO TEMC NPCABbIAYIICTO 3aHATUSA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yvyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. DneMeHTHI O0IIeH TEOPUU PATMOTEXHUUECKUX CUTHAJIOB.

2. CnexTpalibHbIe MPEACTABIECHUS CUTHAJIOB.

3. DHepreTudecKkue CleKTpbl CUrHaaoB. [IpMHIMIBI KOPPEIALIMOHHOIO aHAJIN3A.

4. CurHaisl ¢ OTpaHHYEHHBIM CIIEKTPOM.
5. OCHOBBI TEOPUH CITYHYaHBIX CUTHAJIOB.




6. Bo3zzelicTBue 1eTEpMUHUPOBAHHBIX CUTHAJIOB HA JIMHEMHbIE CTAl[MOHAPHBIE CUCTEMBI.

7. AKTUBHBIE LIENH ¢ 0OpPaTHOM CBA3BIO M aBTOKOJICOATEIbHBIE CHCTEMBI.

8. AHanu3 nepexoIHbIX MPOLECCOB.

9. BontroBoe ypaBHenue. J{ucnepcus. PacipocTpanenre BOJH B TMHEWHBIX U HETMHEWHBIX Cpelax.
10. Llenn ¢ pa3nuuHBIME CTETIEHSIMU CBOOO/IbI. Da30BbIE TPACKTOPUH JUHAMHUYECKUX CUCTEM.

11. IMpocteitmue kBaHnTOBBIEC BeHTWIH. KyOUTHI U Kypeructpel. HTEpdEepoMeTphl.

12. KBantoBble BeIYHMCIeHHS. Pa3niuHblie peanu3alii KBAaHTOBBIX KyOHUTOB.

13. KBanTtoBsie anroputmel. KBantoBas Tenenopraius. KBaHTOBBIN MapajiennsMm.

14. KpanToBpii aHanor teopembl KorenbHukoBa. KBaHTOBOE MHOTIOIMONB30BATENHCKOE KOAHMPOBAHHE.
KsanToBelii B310M K0fa. KBaHTOBOE pacnpeneneHue Kiroya.

15. KBaHTOBEIC CCHCOPHI. OCHOBHBIE TCHACHIIMHN KBAHTOBBIX TCXHOJIOTHIH.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE NPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha MPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOIO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJlbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX 0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAaMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAHIAPTHOW CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 0ajuia - BHICTABISICTCS CTYACHTY, KOTOPBI HE 3HAeT OOJbIIECH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET MCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYIOBICTBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



OueHka 3a ceMecTp BBICTaBISICTCA II0 pe3ylbTaTaM YCTHOTO Au((epeHIMPOBAaHHOTO 3avera,
MPOBOIMMOTO B KOHIIE cemecTpa. Ompoc CTyIeHTa He JOJDKEH MpeBbImars 40 MUHYT.



