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AHHOTANMA
B Kxypce paccMarpuBalOTCS METOIBl  CTATUCTHYECKOTO OMHMCAHHMS KBAaHTOBOTO TPAHCIIOPTAa M NPUMEHEHHS
TEOpHUU U3MEPEHUH B HAaHOCTPYKTypax. Oco0oe BHUMaHHE yAESIETCs UCTIONb30BAHUIO MAaTPHIIBI PACCESHUS B
KOT€PEHTHBIX MPOBOJAHUKAX U ONMHCAHUs DICKTPOHHOTO TPAHCIIOPTA, amlmapara BTOPUYHOTO KBaHTOBAHUS
JUIS OTMCAHMS MHOTOYACTUYHOTO TPAHCIOPTA, JAIOTCS HadalbHbIE CBEACHHUS O TPUHOBCKUX (QYHKIHAX B
KenaplmeBcKoii TEXHUKE, U3JIaraeTcsi ONMCaHNe ITyMOB U CTaTHCTHKH IEPEHOCA YAaCTHIL B LIEJIOM, YPaBHEHUI
BoromoboBa — ne JKenna, Teopum u3MepeHHH (UIYKTyallii TOKA W XapakTEPUCTHUYCCKON (YHKIIUU st
nepeHoca 3apsiga. JlaroTcs HeoOXomuMble 3HAHHMS M3 KBAaHTOBOM TEOPUM W3MEPEHUH: IMPOCKIIMOHHBIN
nocrynar ¢pon HeiimaHa, MoHATHE OTIIOKEHHBIX U3MEPEHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

I{aTI: CTyACHTaM 3HaHUA O METOoAax CTaTUCTHYCCKOI'O OIIMCaHuA KBAaHTOBOI'O TpaHCIIOpTa "
MNPUMCHCHUS TCOPUUN I/I3MepeHI/Iﬁ B HAHOCTPYKTYpax.

OTHU 3HaHUS OXBAaTbIBAIOT MCIIOJIb30BAHME MATPHULBl PACCEsIHUS B KOTEPEHTHBIX IPOBOIHUKAX VIS
ONMMCAHMS DJIEKTPOHHOTO TPAHCIOPTA, anmnapara BTOPUYHOIO KBAHTOBAaHUSA I  OINHCAHHA
MHOT'0YaCTHYHOTO TPAHCIOpPTa, HavajJbHbIE CBEJCHUS O TPUHOBCKUX (YHKIMSIX B KesplmeBckoi
TEXHUKE, OIKCAaHUE IIYMOB M CTaTUCTHKH NEPEHOCa YacTHIl B LIeJoM, ypaBHeHHUil boromo6oBa — ne
XKenna, Teopun nu3MepeHuit QUIyKTyaluii ToKa ¥ XapaKTepUCTUIECKOW QPYHKIUK JIJIs TIepeHoca 3apsija.
Jarorcs HeoOXoAMMbIE 3HAHUSI U3 KBAHTOBOW TEOPHHM HM3MEPEHUH : MPOEKIHOHHBIA MOCTynaT (QoH
HeilimaHna, NOHITHE OTIOXKEHHBIX U3MEPEHUI.

3agaun AUCOMIIHHBI
-OBJIaJICHE OCHOBAaMU TEOPUU KBAaHTOBOI'O 3JIEKTPOHHOIO TPAHCIIOPTA
-U3y4E€HUE OCHOB TEOPUU MATPHUL] pacCEsHUs B KBAHTOBBIX [IPOBOJHUKAX
-TIOJTy9eHUe 3HaHUH O THMax QIyKTyaruii Toka
-M3y4eHHE KOPPEISATOPOB BHICIINX HOPSIAKOB M (DYHKIIMH PACIpPEIeICHHS /IS IEPEHECEHHOTO0 3apsia
-M3y4YeHHE TEKTPOHHOTO TPAHCIIOPTA B THOPUIHBIX (HOPMAIbHO/CBEPXIPOBOIAIINX ) TPOBOAHUKAX

-M3y4yeHHE KBAaHTOBOM TEOPUHM M3MEPEHHH IMPUMEHHUTENBPHO K (IIyKTyanusiM TOKa B KBaHTOBBIX
MIPOBOJHHUKAX

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBisaTs kputnueckud | YK-1.1 Ananuzupyer npoOneMHyI0 CUTYaluIo KaKk CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yNabTaThl HAy4YHBIX HCCIEIOBAaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCHOHaTBHON e TEBHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX o
npo¢ecCHOHANIBHON eI TeNbHOCTH

npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHON JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIbTaThI

I1K-2 CiocobeH caMOCTOSITEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

-OCHOBHBIE IPUHIUIIBI ONUCAHUS KBAHTOBOTO TPAHCIIOPTA
-OCHOBHBIC NIPUHIHIIBI CTATUCTUYECKOTO ONMUCAaHUA (IIYyKTyaluii B KBAHTOBOM TPaHCIIOPTE
-OCHOBHBIC TPUHIMIIBI 3JEKTPOHHOTO TPAaHCIIOPTa B THOPUAHBIX (HOPMaJbHO/CBEPXIPOBOASIINX)

MIPOBOHUKAX

-OCHOBHBIC IPUHIUIIBI TCOPUUA I/I3MepeHHﬁ NPUMCHUTCIIBHO K KBAHTOBOMY TPAHCIIOPTY

YMETB:

-HaXOJUTh BEIMYMHBI TOKOB M KOPPEIATOPOB TOKOB B KBAHTOBBIX ITPOBOIHUAKAX
-BBIOMPATh MOJXOASIIUE CITOCOOBI CTATUCTUYECKOTO OMMCAHUS KBAHTOBOW JTUHAMUKH
-CTPOUTh TEOPHUI0 U3MEPEHUS ISl KOHKPETHBIX BEIMYMH MPUMEHUTEIBHO K KOHKPETHBIM YCJIOBUSIM

JKCIIEPUMEHTA
BJIAJIETD:

-METOJJaMH BBIUMCIICHUS CPEIHUX BEIMYUH U QUIYKTyallMid TOKa
-OCHOBHBIMHM METOJJaMH MaTeMaTH4YECKOT0 alapara BTOPUYHOTO KBaHTOBAaHUS U QyHKIMH [ puna
-MeToJaMH peieHus ypasHeHust boromo6osa ne-XXenna

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
Onucanue 3MEKTPOHHOIO TPAHCIOPTa C
1 TIOMOIIBIO MaTpPHUILIbI paccesHusl. 8 8
®opmyna Jlannayspa.




) HcnonrszoBanue BTOPUYHOIO 4 4
KBaHTOBaHUS U (pyHKuMiA [ puHa

3 Onucanue MOJTHON CTaTHCTUKU MEpeHoca 4 4
B KBaHTOBBIX IIPOBOJHUKAX

4 VYpaBuenus boromobosa — nie XKenna 4 4
CrarucTuka 3JIEKTPOHHOIO TpaHCIOpTa B

5 THOPHUITHBIX CBEPXITPOBOASILINX 6 6
CTPYKTypax

6 Teopuss wu3MepeHHH Ui KBaHTOBOTO 4 4
TpaHcIopTa

Nroro gacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Onncanue 3MeKTPOHHOTO TPAHCIIOPTa C MOMOIIBIO MaTpHUIlbl paccesHus. @opmyna Jlannayaspa.

Hcnonp30BaHrne MaTpHIBl paccestHUs B KOTEPEHTHBIX MPOBOJHUKAX IS OMHCAHUS DJIEKTPOHHOIO
TpaHCIIOpTa HAa  MOJNYKJIACCUUYECKOM YpPOBHE C IIPUMEHEHHEM  COCTOSHUM  paccestHUs
Jlunnmana-1lIBunrepa. BeiBon n1Byx Bepcuil popmyssl Jlanmayspa.

2. Ucnonp3oBaHue BTOPUYHOTO KBaHTOBaHUS U GyHKuMiA [ puHa

Ha 0a3ze wucmonb3oBaHuss MarTpulbl paccesHUs B KOTCPEHTHBIX MPOBOJHMKAX JJISI ONHCAHUS
3JIEKTPOHHOI'O TPAHCIOPTAa OOBSACHSETCS MCIIOIb30BaHUE alnapara BTOPUYHOIO KBAHTOBAHMS IS
OTMCaHUsI MHOTOYACTHYHOTO TpaHCcIopTa. J{aloTcsl HayanbHble CBEACHHUS O TPUHOBCKUX (QYHKIHSX B
Kengpimesckoit Texnuke, B 6aszuce coctosiauii Jlunmnmana-1lIsunrepa.

3. OnucaHue NOJIHOM CTaTUCTUKY IIEPEHOCA B KBAHTOBBIX IIPOBOIHUKAX

Haercs omnMcaHue IIyMOB M CTAaTUCTUKM II€pEHOCAa YacTUIl B LieiaoM. PaccMorpena Tteopus
WU3MEPEeHUH XapaKTepUCTUUECKON (DYHKLIMHU AJIS IEpeHoca 3apsiia.

Haiinensl KOppensaTOpOB TOKOB pAa3IMYHBIX TMOPSIAKOB Ui HECKOJIBKHX THIIOB KBaHTOBBIX
IIPOBOJJHUKOB.

4. YpaBuenus boromro6osa — nie XKenna

W3znoxeHsl OCHOBHBIE IPUHLUIIBI 3JIEKTPOHHOIO TpaHcIopTa B THOPUAHBIX
(HOpMaJIbHO/CBEPXMIPOBOAALINX) MpoBogHHKaX. [logpoOHO paccMaTpuBaeTCsl BBIBOA ypaBHEHHIN
Boromo6osa — ne YKenna u ux coiictBa. [IpuBOANTCS ONMMCaHKe HECKOJIBKUX TUHITHYHBIX TEOMETPUI
TUOPHUIHBIX KOHTAKTOB.

5. CrarucTHKa 3IEKTPOHHOTO TPAHCIOPTa B THOPUIHBIX CBEPXIPOBOASIIINX CTPYKTYpax

Ha ocHoBe 00mMX NOPUHOUIIOB ONWCAHUS  JJIEKTPOHHOTO TPAaHCHOPTa B  THOPHIHBIX
(HOpMaJIbHO/CBEPXIPOBOIAIINX) MPOBOJHUKAX TAHO PACUIMPEHHE TEOPHHM LIYMOB M CTaTUCTHUKU
nepeHoca vacTull B IefoM. PaccMoTpeHbl HanOojee BaKHBIE THIIBI KOHTAKTOB, BBIYMCIICHBI
BEJINYMHBI CPETHETO TOKA U (prryKTyauuii.

6. Teopust U3MepeHUH AJi1 KBAHTOBOTO TPaHCIIOPTa




M3y4yeHne KBaHTOBOH TEOPUH HM3MEPEHUH NPHUMEHHUTENbHO K (UIYKTyalMsiM TOKa B KBaHTOBBIX
MpoBogHMKaX. M3nokeHa Teopusi u3MepeHui (QUIyKTyallMid TOKa C IMOMOIIBI0O KBAHTOBBIX TOYEUHBIX
KOHTAaKTOB M PE30HAHCHBIX KOHTYpOB. Takxke paccMOTpeHa TeOpHsl U3MEPEHHUH XapaKTepUCTHYECKOH
(YHKUMM A7 IEpeHoca 3apsijia ¢ MOMOILBIO CBEPXIPOBOASILIETO KyOuTa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

MynsruMennitHoe 060pynoBanue (IPOEKTOP, IKpaH), 10CKa, MEJ WIN MapKephI.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. I'b. JlecoBuk, M.A. CanoBckuii Onucanue KBaHTOBOTO AJIEKTPOHHOTO TPAHCIIOPTa C TTOMOIIBIO
marpul] paccessuuss YOH 181 1041-1096 (2011)

JomnonHurenbsHas auTeparypa

1. OnHOMEpHOE paccesiHre B KBAHTOBOW MEXaHUKe U eTo mpuiioxkeHus [Tekcr] : yuel. mocobue s
By30B / H. M. Illenkaues, I'. b. JlecoBuk ; M-Bo oOpa3oBanus u Hayku PD, Mock. ¢pus.-TexH. uH-T
(roc. yu-Tr — M. : MOTH, 2011 .— 79 c.

7. llepedyenn pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://ufn.ru/ru/articles/2011/10/b/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

[ mOAroTOBKM K WTOTOBOM arTecTaluy MO MPEAMETY JIydllle BCEro IMOJIb30BaThCS MaTepHaIaMU
JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

Du3Tex-KIIacTep aKaJAeMUIeCcKON U HayuyHO! Kapbepsl (DyHIaMeHTaIbHbIE TPOOJIEMBI
(U3UKN KBAHTOBBIX TEXHOJIOTHH)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: I'b. JlecoBuk, A-p ¢u3.-MaT. HayK, CTAPLUINN HAYYHBIH COTPYIHHK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

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

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnoocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMHA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare wusydeHus AucuUIUIMHBL «CTaTHCTUYECKOE OIMCAaHME KBAHTOBOI'O TPAHCIOPTa U TEOpUs
HU3MEPEHUH B HAHOCTPYKTYPax» 00ydaroLINiics JOIKEH:

3HAThb:




-OCHOBHBIC ITPUHIIUIIBI ONTMCAHKSI KBAHTOBOTO TPAHCIOPTA
-OCHOBHBIE NPHHIHITEI CTATUCTUYECKOTO ONMUCAHUS (ITYKTyaIlii B KBAHTOBOM TPAHCIIOPTE
-OCHOBHBIC TIPUHIIMIIBI 3JEKTPOHHOTO TPAHCIOPTa B THUOPUAHBIX (HOPMAaJbHO/CBEPXIPOBOISIINX)
MIPOBOTHUKAX
-OCHOBHBIE ITPUHIIUIIBI TEOPUH U3MEPEHHI MPUMEHUTEIILHO K KBAHTOBOMY TPAHCIIOPTY
yMeThb:

-HaXOAUTh BEIMYMHBI TOKOB M KOPPEISATOPOB TOKOB B KBAHTOBBIX MTPOBOIHUKAX
-BBIOMPATh MOIXOISAIINE CTIOCOOBI CTATUCTUYECKOTO OTMCAHMSI KBAHTOBON JTMHAMUKH
-CTPOUTH TEOPHIO MU3MEPEHUS ISl KOHKPETHBIX BEJIMYUH MPUMEHHUTENHHO K KOHKPETHBIM YCIOBHIM
SKCIIEPUMEHTA
BJaJeTh:

-METO/IaMH BBIYHMCIICHUS CPETHUX BEIWYMH U (UIyKTyalii ToKa
-OCHOBHBIMHM METOZaM{ MaTeMaTH4eCcKOTo anmnapara BTOPHYHOT0 KBaHTOBaHMA U $yHKUui [puna
-MeTO/laMH pelleHus ypaBHeHus boromo6osa ne-)Kenna

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeHo.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. C(I)OpMy.]'II/IpOBaTB OMMpCACIICHNUC HCIIOKAJIbHOCTHU 3JICKTPOHHOT'O KBAHTOBOI'O TPAHCIIOPTA

2. Yka3arb IMPUMCEPHBI NPOABJICHUA KBAHTOBOCTHU TPAHCIIOPTA B KOHKPCTHBIX IMPOBOJAHUKAX PA3JIAYHOIO
THIIA

3. Omnwucarb peajin3aniii KBAaHTOBBIX BEHTHJIEH C TIOMOIIBIO «ITOABUKHBIX Ky6I/ITOB)) B KBAaHTOBBIX
MMPOBOJHUKAX

4. KauecTBeHHO OOBACHUTH KBaHTOBBIH 3((ekT Xoiia B KBAHTOBBIX MPOBOIHUKAX
5. IlepedncnuTh THIIBI TOKOBBIX IIYMOB B KBAaHTOBBIX POBOAHHUKAX
6. OOBsICHUTB POJIb OOMEHHBIX 3(P(PEKTOB B TPAHCIIOPTE ABYX YACTHULL

7. Omucarb KadyeCTBEHHO CTAaTHUCTHUKY IEpeHoca 3apsija NpU HYJIEBOH TeMIleparype B HOPMaJIbHOM
IIPOBOJHUKE

8. Ommcarh cuMMmeTpuio ypaBHeHul boroirobosa — e XKenna
9. OcoGeHHOCTH IIIYMOB B THOPHIHBIX CBEPXIIPOBOASIINX CHCTEMAX

10. Onucare crmoco0 3aMeHbl MPOEKIMOHHOTO mocTtynata (on Heiimana coBMecTHOH yHUTapHOH
9BOJIIOLIMCH CUCTEMBI U U3MEPUTEIIS

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

buner 1.

1. OmnmcaHue 3MEKTPOHHOTO TPAHCIIOPTa C IIOMOIIBI0 MaTpHIlbl paccesaus. Gopmyna Jlangayaspa.

2. YpaBuenus boromo6osa — ne YKenna.

buner 2.

1. Peanu3anuy KBaHTOBBIX BEHTHJICH C TIOMOIIIBIO «ITOJIBFKHBIX KyOWTOB)» B KBAaHTOBBIX ITPOBOJIHHUKAX.
2. Poib 06MeHHBIX 3 ()EeKTOB B TPAHCIIOPTE ABYX YACTHII.

Kputepun onennBanus

- oueHka "ommuHo (10)"  BbICTaBNseTCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

- omeHka "ommmuHo  (9)"  BBICTaBIseTCS  CTYIEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUILUIMHBL U YMEHHE TPUMEHSTh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MPaBHIIbHOE 0OOCHOBaHME MPHHATHIX
PpELICHMUI;

- omeHka "ommmyHO  (8)"  BBICTaBISETCS  CTYIEHTY,  IIOKa3aBIIEMy  BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha [IPAKTUKE NPU PEIICHUN KOHKPETHBIX 3a/1a4, U PaBUIbHOE 000CHOBAHHNE NPUHSTHIX PEIICHNH;



- omneHka "xopomo (7)" BBICTaBIAETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuall, rPaMOTHO U IO
CYLIECTBY U3J1araeT ero, yMeeT IPUMEHUTH [10JyUYEHHbIC 3HaHUS Ha IIPaKTHKE, HO JOIyCKAaeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

- orleHKa "xopomio (6)" BBICTABISIETCS CTYJCHTY, €CIIH OH 3HAeT Marepuai, TPaMOTHO U 1O CYIIECTBY
U3JIaraeT ero, yMeeT NPUMEHHUTH MOJIYYCHHbIE 3HAHUS Ha NMPAKTUKE, HO JIOMYCKaeT B OTBETEC WM B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- oeHKa "xopomio (5)" BHICTaBISETCS CTYIACHTY, €CIM OH 3HAeT MaTephall, IO CYLIECTBY H3Jaraer ero,
yMeeT IIPUMEHUTH [10JIyYE€HHbIE 3HAaHUS Ha MPaKTHKE, HO JIOIyCKaeT B OTBETE WJIM B PEIICHUU 3a1ad
HEKOTOPbIE HETOUHOCTH;

- OuUeHKa '"yOOBIETBOPUTENBbHO (4)" BBICTABISETCS CTYACHTY, I[OKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHWH, HEJOCTaTOYHO MpaBMWIbHBIC (opMyTHUpoBKa 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
BIIAJICIOLIIEMy OCHOBHBIMU pa3jielaMu ydeOHOW INporpaMMbl, HEOOXOOMMBIMU JUIS JajbHEimero
00y4eHHs ¥ CIIOCOOHOMY IMPUMEHSTH MMOyYeHHbIE 3HAHUA 110 00pa3ily B CTAaHJApTHON CHTYyalluy;

- oueHKa "yooBIeTBOpUTENBHO (3)" BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3po3HEHHBI XapaKTep 3HaHUI, HETOCTaTOYHO MpaBWIIbHBIE (HOPMYIMPOBKAa O0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
BJaJEIONIeMy (parMEeHTapHO OCHOBHBIMH pa3ieiaMH y4eOHOH NporpaMMbl, HEOOXOIMMBIMHU IS
JanbHENIIero oO0y4eHuss 1 CnocoOHOMY IPUMEHSTH MOJY4YEeHHBIC 3HAHUS 10 00pasily B CTaHAApPTHON
CUTYalluu;

- OLEHKa "HEYIOBIETBOPHUTEIBLHO (2)" BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET OObIIeHd YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MPAKTUYECKUX 3a71a4;

- omeHka "HeymoBneTBOpHUTENbHO (1)" BhICTaBISIETCS CTYJACHTY, KOTOPBIM HE 3HaeT (POpPMYIHPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[TpomexxyTouHask aTTeCcTalys [0 AUCLUIUIMHE OCYIIECTBISETCS B (hopMe yCTHOTO 9K3aMeHa.

Bo Bpems mnpoBeneHHs SK3aMeHa OOy4YalomMecss MOTYT IOJNb30BAaThCsl TOJNBKO MPOTrPaMMOi
JUCHUTUIMHBI.

IIpu mnpoBeneHMM »5K3aMeHa oOOydalolleMycsl MpefAocTaBiasercs 1 acTpOHOMHYECKMH dYac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIeTy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMMUYECKUX YaCOB.



