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AHHOTANMA
B Kypce paccMarpuBarOTCS METOABI  CTaTHCTHUYECKOTO OMMCAHUS KBAaHTOBOTO TPAHCIIOPTAa M MPUMEHEHHS
TEOpHUU U3MEPEHUH B HAHOCTPYKTypax. Ocoboe BHUMaHME yAEISIeTCsl HCIOIb30BaHUIO MAaTPULIBI PACCESTHUS B
KOT€PEHTHBIX MPOBOJHUKAX Ul OIMMCAHHS JIEKTPOHHOTO TPAHCIIOpPTA, armnapara BTOPUYHOTO KBAHTOBAHMS
JUIS OTMCAHMSA MHOTOYAaCTUYHOTO TPAHCIOpPTA, JAIOTCS HadalbHbIE CBEIEHHMS O I'PUHOBCKUX (DyHKIHUSIX B
KenpaplmeBckoii TEXHUKE, U3JIaraeTcs OMMCAaHNe ITYMOB ¥ CTaTHCTHKH IEPEHOCA YAaCTHII B LIEJIOM, YPaBHEHHI
BoromoboBa — ne JKenna, Teopum W3MEpeHWH QIYKTyaluidi TOKa W XapaKTEPUCTUUECCKOW (QYHKIUH IS
nepeHoca 3apsga. Jlarorcs HeoOXoQuMbIe 3HAHUS W3 KBAHTOBOW TEOPHM HW3MEPEHHH: MPOCKIIMOHHBIN
nocrynar ¢pon HeiimaHa, MoHATHE OTIIOKEHHBIX U3MEPEHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

I{aTI: CTyACHTAaM 3HaHUA O METOoAaX CTaTUCTHYCCKOI'O OIIMCaHuA KBAaHTOBOT'O TpaHCIIOpTa H
MNPUMCHCHUS TCOPUUN I/I3MepeHI/Iﬁ B HAHOCTPYKTYpax.

OTU 3HaHUS OXBAThIBAIOT UCIIOJIb30BAHUE MATPUIIBl PACCESHUS B KOI€PEHTHBIX IPOBOAHUKAX MAJIS
ONMCAHMs OJIEKTPOHHOTO TPAHCIOPTA, ammapara BTOPUYHOTO KBAHTOBaHWS JUI  ONUCAHUSA
MHOT0YaCTHYHOTO TPAHCIIOPTa, HadalbHbIE CBEACHUS O I'PMHOBCKMX (QyHKIMAX B KengplmeBckoit
TEXHUKE, OIMCaHHE IIyMOB U CTaTHCTUKHU MEPEHOCA YacTHUll B 1IeJioM, ypaBHeHuH boromoOoBa — ae
XKenna, Teopun uzMepeHuit QIyKTyaruii Toka U XapakTepucTHueckor QyHKIMH [T IepeHoca 3apsija.
Jarorcs HeoOXonrMMble 3HAHUS U3 KBAaHTOBOW TEOPHHM M3MEPEHUH : MPOEKIMOHHBINA mocTyinar (GpoH
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

-M3yYyeHHE KBAaHTOBOIl TEOPHM H3MEPEHMH NPUMEHHUTEIbHO K (IYKTyallMsM TOKa B KBAaHTOBBIX
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 ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOiIeMHy0 CUTYaIHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyranamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh W KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W Pe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCHOHaTBHON e TEBHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
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 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH 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 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU 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 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
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 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThI

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

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHMUS CAMOCTOSITENIbHO 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
-CTPOUTHh TEOPHUIO U3MEPEHUS JJIsI KOHKPETHBIX BEIUYMH NPUMEHUTEIBHO K KOHKPETHBIM YCIOBHUSIM

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
Omnucanue >JIEKTPOHHOTO TPAHCIOPTa C
1 TIOMOIIBIO MaTpPHUILIbI paccesHusl. 8 8
®opmyna Jlannayspa.




) HcnonrszoBanue BTOPUYHOIO 4 4
KBaHTOBaHUS U (pyHKuMiA [ puHa

3 Onucanue MOJTHON CTATUCTHKHU 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.

Hcnonp30BaHne MaTpHIBl PACCESIHUS B KOTEPEHTHBIX NMPOBOAHHMKAX IS OMHMCAHMS 3JIEKTPOHHOTO
TpaHCIIOpTa Ha  IIOJYKJIACCUYECKOM YpOBHE C  IIPUMEHEHHMEM COCTOSHUI  paccesHus
Jlunnmana-1lIBunrepa. BeiBon n1Byx Bepcuil popmyssl Jlanmayspa.

2. Ucnonp3oBaHue BTOPUYHOTO KBaHTOBaHUS U GyHKuMiA [ puHa

Ha 0a3e wncnonbp3oBaHusi MarTpuibl paccesHUs] B KOTEPEHTHBIX INPOBOAHUKAX [UIS OMHCAHUS
ANIEKTPOHHOTO TPAHCHOPTa OOBACHIETCS HCIIOIb30BaHME aliapara BTOPUYHOTO KBAHTOBAHUS UL
OIKCAaHUsI MHOTOYACTHYHOTO TpaHcHopTa. J{atoTcsi HadallbHbIe CBEACHUS O TPUHOBCKHUX (DYHKIHAX B
Kengpimesckoit Texnuke, B 6aszuce coctosiauii Jlunmnmana-1lIsunrepa.

3. OnucaHue NOJIHOM CTaTUCTUKY IIEPEHOCA B KBAHTOBBIX IIPOBOIHUKAX

Haercs onucaHue LIYMOB M CTaTUCTUKM II€peHOca YacTULl B LenoM. PaccmorpeHa Teopus
WU3MEPEeHUH XapaKTepUCTUUECKON (DYHKLIMHU AJIS IEpeHoca 3apsiia.

Halinensl KOppensaTOpOB TOKOB PAa3IMYHBIX IOPSJIKOB JJISi HECKOJIbKUX THIIOB KBaHTOBBIX
IIPOBOJJHUKOB.

4. YpaBuenus boromro6osa — nie XKenna

W3znoxeHsl OCHOBHBIE IPUHLUIIBI 3JIEKTPOHHOIO TpaHcIopTa B THOPUIHBIX
(HOpMaJIbHO/CBEPXMIPOBOAALINX) MpoBogHHKaX. [logpoOHO paccMaTpuBaeTCsl BBIBOA ypaBHEHHIN
Boromo6oBa — e YKenna u ux cBoiictBa. [IpuBOAMTCS ONMcaHe HECKOIBKUX THITMYHBIX TEOMETPUI
TUOPHUIHBIX KOHTAKTOB.

5. CrarucTHKa 3IEKTPOHHOTO TPAHCIOPTa B THOPUIHBIX CBEPXIPOBOASIIINX CTPYKTYpax

Ha ocHoBe 0OmMX NPUHOUIIOB ONWCAHHUS JIEKTPOHHOIO TPAHCHOpPTa B  THOPUAHBIX
(HOpMaJIbHO/CBEPXIPOBOIAIINX) MPOBOAHUKAX IAHO PACHIMPEHHE TEOPUU IIYMOB U CTATHCTHKH
nepeHoca yacTull B mejoM. PaccmMoTpeHbl Hambosiee Ba)KHBIE THIBI KOHTAKTOB, BBIYMCIICHBI
BEJINYMHBI CPETHETO TOKA U (prryKTyauuii.

6. Teopust U3MepeHUH AJi1 KBAHTOBOTO TPaHCIIOPTa




W3yyeHne KBaHTOBOM TEOpHM H3MEPEHHMH MPUMEHHUTENBHO K (IyKTyauusM TOKa B KBAaHTOBBIX
MpoBogHMKaX. M3nokeHa Teopusi u3MepeHui (QUIyKTyallMid TOKa C IMOMOIIBI0O KBAHTOBBIX TOYEUHBIX
KOHTAaKTOB M PE30HAHCHBIX KOHTYPOB. Takke paccCMOTpeHa Teopusi U3MEPEHUH XapaKTepHCTHUECKOI
(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 paccestaus // 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)

s mOAroTOBKM K WTOTOBOM arTecTaluMy MO MPEAMETY Jy4llle BCEro IMOJIb30BaThCA MaTepUaiamMu
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

kadeapa QyHIaMeHTAIBHBIX MPOOJIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUI
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: I'b. JIecoBukK, n-p ¢pu3.-Mat. HayK, CTapIINN HAyYHBIA COTPYAHUK, JOLECHT



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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
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 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnazeer aHAIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
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 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE Hay4yHOIO
KOJIJIEKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare wusydeHuss aucuuiuidHbl «CTaTHCTUYECKOE OIMCAHME KBAHTOBOIO TPAHCIIOPTAa 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:

-HaXOOUTb BECJINYUHBI TOKOB U KOPPEIIATOPOB TOKOB B KBAHTOBBIX IMTPOBOJHUKAX

—BLIGI/IpaTB IoAXOAAIIUC CIIOCOOBI CTATUCTUYECKOTO OIMUCAHUS KBAHTOBOM JUHAMHKHN

-CTPOUTH TCOPUIO USMCPCHHUA JISI KOHKPETHBIX BCJIWYUH NPUMCHUTCIBHO K KOHKPCETHBIM YCJIOBUAM
OKCIICPUMCHTA

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

Ilepeuenp NpUMEPHBIX BOIPOCOB:

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

2. Yka3arb MMPUMCEPLI NPOABJICHUA KBAHTOBOCTHU TPAHCIIOPTA B KOHKPCTHBIX HNPOBOAHHUKAX PA3JIMIHOIO
THIIA

3. Onwucarb pceajm3anii KBaHTOBBIX BEHTHJIEH C TOMOIIBIO «ITOABHKHBIX Ky6I/ITOB)> B KBAaHTOBBIX
MMPOBOJHUKAX

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

7. Onucarh KaueCTBEHHO CTAaTHCTUKY IIEPEHOCa 3apsia MpH HYJIEBOW TeMIeparype B HOPMAaJIbHOM
IIPOBOJHUKE

8. Ommcarh cuMMeTpuio ypaBHeHul boroirobosa — e XKenna
9. Oco0eHHOCTH IIIYMOB B THOPHIHBIX CBEPXIIPOBOASIINX CHCTEMAX

10. Onucars crmoco0 3aMeHbl MPOEKIMOHHOTO mocTynara ¢oH HeliMaHa COBMECTHOW yHHUTapHON
9BOJIIOLMCH CUCTEMBI U U3MEPUTEIIS

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

buner 1.
1. OmnmcaHue 3MEKTPOHHOTO TPAHCIIOPTa C IIOMOIIBI0 MaTpHIlbl paccesaust. Gopmyna Jlangayapa.
2. YpaBuenus boromo6osa — ne YKenna.

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

Kpurepun oneHnBaHus
- oueHka "ommuHo (10)"  BbIcTaBIseTCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;



- omenka "ormmuHo  (9)"  BeIcTaBNIAETCA  CTYHOEHTY, IIOKa3aBLUIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLHUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE M MpPaBWIIbHOE 00OCHOBaHME NPHHATHIX
pELICHMUI;

- omenka "ormmuHo  (8)"  BeICTaBNIAETCA  CTYHOEHTY,  IIOKa3aBUIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIE, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAKTUKE MPU PEIICHUN KOHKPETHBIX 3a/1a4, U IPaBUIbHOE 000CHOBAHHME NPUHSTHIX PEIICHNH;

- omeHka "xopomo (7)" BBICTaBIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET Marepuall, rPaMOTHO U IO
CYLIECTBY U3J1araer ero, yMeer NpUMEHUTh [10JyUYEHHbIE 3HAHHsI Ha IIPAKTUKE, HO JIOIyCKaeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;

- oneHka "xopoio (6)" BBICTAaBISETCS CTYIEHTY, €CIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NMPUMEHUTH IMOJIyYeHHbIC 3HAHHUSA Ha MPAaKTHKE, HO JIOMYyCKaeT B OTBETEC WM B
peleHNH 3a/1au HEKOTOPble HETOUHOCTH;

- oeHkKa "xopomo (5)" BBICTaBIISCTCS CTYACHTY, €CJIM OH 3HAeT MaTepuall, O CYLIECTBY H3Jaraet ero,
yMeeT IIPUMEHUTH I10JyuYeHHbIE 3HAHUsI Ha IIPAKTUKE, HO JOIYCKAaeT B OTBETE WM B PEIIEHUM 3a/ay
HEKOTOPbIE HETOYHOCTH;

- OuUeHKa "yaoBIeTBOpUTENbHO (4)" BBICTABISIETCS CTYIEHTY, I[OKaszaBlieMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHUIl, HEJOCTaTOYHO NpPaBWIbHBIC (HOPMYIHPOBKA O0A30BBIX IMOHATHM,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
BIIAJICIOLIIEMy OCHOBHBIMHU pa3jesiaMi y4eOHOH MporpaMMmbl, HEOOXOAMMBIMH ISl JaJbHEUIIEro
00y4eHHs ¥ CIIOCOOHOMY MPUMEHSTH MMOyYeHHbIE 3HAHUA 110 00pa3ily B CTaHJApTHON CHTYyalluy;

- oueHka "yaosierBopuTenbHO (3)" BBICTABISIETCS CTYIEHTY, IOKaszaBliemy (parMeHTapHbIN,
Pa3po3HEHHBI XapakTep 3HAHUI, HEIOCTaTOYHO MpaBUIIbHBIE (OPMYIUPOBKA Oa30BBIX TOHSITHH,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
BJaJEIONIeMy (parMeHTapHO OCHOBHBIMH pa3lelaMu Y4eOHOHW MporpamMmbl, HEOOXOAMMBIMH IS
nanbHeNIIero o0y4eHust 1 CiocoOHOMY MPUMEHSTH MOJTy4YEHHbIE 3HaHUS 10 00pasily B CTaHIApTHOM
CUTYalluu;

- OLEHKa "HEYIOBIETBOPHUTEIBLHO (2)" BBICTABISETCS CTYHACHTY, KOTOPBIA HE 3HAeT OOJbIIeHd 4acTu
OCHOBHOTO COAEp)KaHUsI y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

- olleHKa "HeyJoBIeTBOpUTENBHO (1)" BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX MOHITHN AUCHUILINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[TpomexxyTouHas aTTecTalys [0 AUCLUIUIMHE OCYIIECTBISETCS B (hopMe yCTHOTO 9K3aMeHa.

Bo Bpems mnpoBereHus SK3aMeHa OOydalOIIMEecss MOTYT IIOJIb30BAaTbCS TOJIBKO IPOrPaMMOM
JUCHUTUIMHBI.

Ilpu mnpoBeneHMH »SK3aMeHa OOydyaromEeMycCsl MHpPEeAOCTaBiIsieTcss | acTpOHOMHYECKHMII dYac Ha
noaroroBky. Onpoc oOydaromierocst mo OWJIETy Ha YCTHOM dK3aMeHe HE JIOJDKEH MPEBBIATh JIBYX
aCTPOHOMMUYECKUX YaCOB.



