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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: IIpoexTupoBanue u U3MEpeHHE KBAHTOBBIX CXEM
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

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

[Iporpammy cocraBui: A .B. Jlebenes, kaum. ¢pu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpa QyHIaMeHTaTbHON W MPUKIATHON (QU3NKU MUKPO- U HAHOCTPYKTYP
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AHHOTANMA

JlaHHBI Kypc oONMChIBA€T IPUHLMUIBI IPOEKTUPOBAHMA U  U3MEPEHUs KBAaHTOBBIX CXEM Ha
CBEPXIPOBOAHUKOBBIX KyOuTax. OnuceiBatoTcsi 6a30Bble OJHOKYOUTHBIE n3MepeHus: Padbu, Pam3u, ciimHoBoe
9X0. JlatoTcsl TEOPETHUYECKHE OCHOBBI, ONMCHIBAIOIINE CIIOCOOBI HMITYJILCHOTO KOHTPOJISI KyOUTHBIX cxeM: X,Y
— YNpaBISIOLUIME UMIYIbCHI, CIOCOOBI IeHEepaluyd NPOU3BOJILHON ONHOKYOMTHOW YHMTAapHOH OIEpaniu.
OmnuceiBaoTCA CrOCOOBI MHAYIHMPOBAHMS B3aHMMOJCHCTBHS MEXKAY pa3IMUHBIMU KyOUTaMH M CO3JaHUS
0a30BbIX JIByXKyOMTHBIX onepanuil. PaccMmaTpuBaioTcsi METOABI M3MEPEHUS TOYHOCTH T'€HEPHUPYEMBIX
YHUATAPHBIX OllEpaLUi.

1. lean u 3apa4n

].le.]'ll) AUCHUIIINHBI
I{aTI: TCOPCTUUYCCKUC 3HAaHUA O MCTOHAaX IIPOCKTUPOBAHUA MW U3SMCPCHHA KBAHTOBBIX CXEM Ha
CBCPXIPOBOAHUKOBBIX Ky6I/ITaX.

33]13‘[1/[ JAUCHUIIINHBI

[ToArOTOBHUTH CHIEIMATMCTOB ISl SKCIIEPUMEHTAIBHBIX HCCICAOBAHNN U TIPOCKTUPOBAHUS KBAHTOBBIX
CBEPXIIPOBOIHUKOBBIX IPOLIECCOPOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HAaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PE3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-5 Crioco0eH 1 TOTOB K ITOBBIIIEHUIO OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
KBaIU(UKALMU, IPOPECCUOHAIBHOMY POCTY U |BOCIIPUHUMAs COLIMAJIbHBIC, STHUYECKHE,
PYKOBOJICTBY KOJUIEKTUBOM B Chepe CBOE KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

po(eCCUOHANBHOM IEATENBHOCTH, TONEPAHTHO (OITK-5.2  Brageer HaBBIKOM  PYKOBOACTBA — MAJIbIM
BOCIIPUHUMAsI COLIMAJIbHBIC, STHUYECKUE, KOJJIGKTUBOM B cdepe cBoel  mpodeccnoHaIbHON

KOH(I)GCCI/IOHS.J'IBHBIC U KYJIBTYPHBIC pa3JINYUs JCATCIBHOCTU

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH

[TK-1 CriocoGeH cTaButh, GOpMaIM30BbIBaTL U |MHOOPMALMIO 00 AKTya bHBIX PE3yIbTaTaX UCCIICIOBAHUN B
pelnars 3a1a41, B TOM YUCJIe pa3padarTbiBaTh U |PaMKax TEMaTHYeCKoH 001acTu cBoel npodeccnoHanbHOM
HCCIIE0BaTh MaTEMaTHYECKNUE MOJICIIN NEATENBHOCTH

U3y4aeMBbIX SBJICHUM U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Cmoco0eH NpUMEHATh TeopeTuueckue u (WIIH)
aHAJIM3MPOBaTh HAy4YHbIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amadye W WHTEPIPETHPOBATh  MOITYyYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
- TUIBl CBEPXIPOBOIHHUKOBBIX KyOHTOB, CHOCOOBI HX B3aMMOACHCTBHSA, CIIOCOOBI CUUTHIBAHUS
KyOUTHBIX CXEM.

YMETh:
- MPOEKTHPOBATh UMITYJIbCHBIC TOCICAOBATEIILHOCTH JUIS CUYMTHIBAHUS U YIPABICHHS COCTOSHUSIMHU
MHOTOKYOUTHBIX CXEM.

BIIAJICTh!

- 6a30BBIMU HAaBBIKAMH NPOEKTHUPOBAHHS OJHOKYOUTHBIX CXEM, CIIOCOOAMH pacyeTa 4acTOT U KOHCTaHT
CBSI3U Pa3NIMYHBIX 3JIEMEHTOB KyOUTHON CXEMBI.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI




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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcCHOBHBIE THIIBI U3MEPEHHUH KyOUTOB 4 8
2 Turbl cBepXIPOBOJHUKOBBIX KYOUTOB 4 8
3 KBaHTOBaHME 3NEKTPUUECKUX LICTIEN 4 8
4 Crioco6st CUUTBHIBAHUSI  COCTOSIHUS ) 4
KyOuTOB
5 Crioco0bl OBICTPOTO CUUTHIBAHHS 2 4
6 BianmoneiicTBre Mex Iy Kyoutamu 4 8
7 [lepecTpanBaembie pe30HATOPEI 2 4
] W3mepenue TOYHOCTHU KBaHTOBBIX 4 ]
ornepanui
9 OntuMuzauusi  (QOpMBI  YIPABISIOIIUX 4 ]
UMILYJIbCOB
Nroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. OCHOBHBIE THIIBI U3MEPEHHI KyOUTOB

Metoasl AMHAMHYECKOTO  PAacHyThIBaHUS C  HU3KOYAaCTOTHBIM  ITYMOM, CIIHHOBOE  3XO.
DKCIepUMEHTaJIbHbIE CIIOCOOBI TEHEpaluu YIPABISIONIMX HMITYJIbCHBIX IOCIEA0BATEILHOCTEH.
KBanparypHOE cMelIeHre HU3K04aCTOTHBIX M BBICOKOYACTOTHBIX CUTHAJIOB.

2. Turbl cBEpXIPOBOJHUKOBBIX KYOUTOB

BeiBon ['aMunsTOHMaHa M CIIEKTpa CBEPXIIPOBOAHMKOBOIO TPAHCMOHA. YCTOMYHMBOCTH TPAHCMOHA K
3apsioBOMY 1IyMy. B3auMoneiicTBue TpaHCMOHA C BHELITHUM OKPY>KEHUEM.

3. KBanToBaHue 3JeKTpHUECKUX Henei

[TonaTne BONHOBOTO HMIIEAaHca M crmocoObl ero pacdera. OOmIMe NPUHIMIBI KBAHTOBAaHUS
ANEKTPUUECKUX LICTICH.

4. CiocoObl CUHUTHIBAaHUS COCTOSIHUS KyOUTOB

BeiBog ['aMunbsTOHMaHa B3aMMOJEHCTBUS B AUCIIEPCUOHHOM pekume. CTaTUCTHYECKOE pa3iIuyeHue
cocTOAHUN KyOuta. BimsHue pe3oHaropa Ha pacnax kKyouta, s¢dexrt Ilapcemna. Pazmuuenue
COCTOSIHMH KyOuTa IPHU OAHOKPATHOM M3MEPEHHH.

5. Crioco0Obl OBICTPOTO CUNUTHIBAHMSI



Monudukarust cxeMbl cuuThIBaHue Mpu oMo ¢unsrpa [apcenna, ObICTpble U3MEPEHUsT KyOHTa.
Momudukarys GopMbl CYUTHIBAIOIIETO UMITYJIbCA.

6. B3anmopeiicTBue Mexay KyOuTamu

BbIBOJT KOHCTaHTBI B3aMMOJEHCTBUS. TeopHsi KpOCC-pE30HAHCHOTO B3anmMonehcTBust. CrocoOb
reHepaunu 0a3oBBIX ABYX-KyOWTHBIX BeHTHJEH: KOHTponbHOeHET n xonTponpHasi®daza. CrnocoObt
reHepaltu IByX-KyOUTHBIX KBAHTOBBIX BEHTWJIEH JUI epeCTpanBaeMbIX 0 4aCTOTE KyOUTOB.

7. IlepecTpanBaeMble pe30HATOPBI
BrIBOJ raMmIIBTOHMAHA B3aUMOICUCTBUSL.
8. 3aMepeHne TOUHOCTH KBAaHTOBBIX ONEpalui

[TonsiTre GuIenuTH KBAaHTOBBIX TeiiToB. OCHOBHBIC IPUYMHBI HEU/ICATHHOCTH KBAHTOBBIX OTIEPALIUI.
W3mepeHne TOYHOCTH TOCPEJCTBOM ClydaifHOH BbIOOKM u3 Tpymmbel Kimddopna. Usmepenune
MOCPECTBOM M3MEPEHUS KPOCC-OHTPONUIHHBIX XapaKTEPUCTHUK.

9. OntumMu3zanust GOpMbI YIPaBISIOMINX UMITYJIbCOB

OntuMuzauusi  GOpMbl  UMIYJIbCAa, MHUHMUMH3HPYIOLIETO  BBIXON  KyOMTa B COCTOSHUS
HEBBIYNCIUTEIBHOTO 6a3nca. BeIBo pOpMBI yIIPaBIAIONIET0 UMITYIIBCA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAUMOCTH MYJIBTUMETUAPOCKTOP U SKPaH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Hunbcen, Yanr «KBaHTOBBIC BBIYHCIICHUS W KBAHTOBAsI HH(OPMAITHSDH

2. Steven M. Girvin «Superconducting Qubits and Circuits: Artificial Atoms Coupled to Microwave
Photons»

3. Oliver, A Quantum Engineer's Guide to Superconducting Qubits

JomnonHurensHas aureparypa

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.
9. MeTonuyeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 110 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:



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

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraeMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxkeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



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 QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

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

PaszpatGoTunk: A.B. Jlebenes, kana. ¢pu3z.-mMar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3yNbTaThl HAYYHBIX HCCIEIOBAaHUH B 001aCTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-5 Crioco0€eH 1 TOTOB K ITOBBIIIEHUIO OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
KBaIU(UKALUU, IPOPECCUOHATBHOMY POCTY U |BOCIIPHHUMAs COLIMAJIbHBIC, STHUYECKHE,
PYKOBOJICTBY KOJUIEKTUBOM B Chepe CBOEi KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

po(eCCUOHANBHOM IEATENBHOCTH, TONEPAHTHO (OITK-5.2  Biageer HaBBIKOM  PYKOBOACTBA — MAJIbIM
BOCIPUHUMAsI COLIMAJIbHbIC, STHUYECKUE, KOJJIGKTUBOM B cdepe cBoel  mpodeccnoHaIbHON

KOH(I)GCCI/IOHS.J'IBHBIC " KYJIBTYPHBIC pa3JINYUsL JCATCIBHOCTU

[MK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
[TK-1 CriocoGen cTaButh, GopMaIM30BbIBaTh U |MHOOPMALMIO 00 AKTyaJbHBIX PE3yJbTaTax UCCIICIOBAHUN B
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBaTh U |PaMKax TEMaTHYecKod 001acTu cBoel npodeccnoHanbHOM
UCCIIe10BaTh MaTeMaTHIECKHE MOJIENN JesITeTbHOCTH

U3y4aeMBbIX SBJICHUI U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Cmoco0eH NpUMEHATh TeopeTudeckue u (WIIH)
aHAJIM3UPOBaTh HAy4YHbIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amadye W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesynprare usydeHust aucuMiuidHbl «lIpoekTMpoBaHME M M3MEpPEHHE KBAaHTOBBIX CXEM» OOyJarolIuics
JOJKEH:

3HATh:
- TUIBI CBEPXIPOBOIHHUKOBBIX KyOHTOB, CIOCOOBI WX B3aMMOICWUCTBHSA, CIIOCOOBI CUUTHIBAHUS
KyOUTHBIX CXEM.

yMeThb:
- IPOEKTHPOBATh MMITYJbCHBIC IOCIEA0BATEIBHOCTH ISl CYNTHIBAHHMS U YIPABICHHS COCTOSHUSIMU
MHOTOKYOUTHBIX CXEM.

BJIA/IETh:
- 0a30BBIMU HAaBBIKAMH MPOEKTHPOBAHHS OJHOKYOHUTHBIX CXEM, CIIOCOOAMH pacyeTa 4acToT U KOHCTaHT
CBSI3M Pa3JINYHBIX DJIEMEHTOB KyOUTHOM CXEMBI.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

ITepeueHb KOHTPOIBHBIX BOIPOCOB:

1. Kak uameputs BpeMsi peiakcanuu Kyoura?

2. Kak naMeputs BpeMsi KOTEpEHTHOCTH KyOuTa?

3.Uro Takoe AMHAMHYECKOE PacCIyThIBAHNUE U CITMHOBOE 3X0?

4.Yro takoe addexTt [lapcemna?

5.0CHOBHBIE CITOCOOBI B3aUMOZICHCTBUS MEXKIY KyOuTamu?

6. Uto Takoe KyOUT TpaHCMOH?

7. MeToasl AMHAMUYECKOTO PacilyThIBaHHS ¢ HU3KOYACTOTHBIM IIIyMOM, CITMHOBOE 3XO.




8. KBazsparypHoe cMeleHre HU3KOYacTOTHBIX U BEICOKOYACTOTHBIX CUTHAJIOB.
9. Teopust Kpocc-pe30HAHCHOTO B3aUMOJICHCTBHUS.
10. B3anmopeiicTBre TpaHCMOHA C BHEUTHUM OKPY>KEHUEM.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. Beraucnuth JOOPOTHOCTH CUNTHIBAIONIETO PE30HATOPA KYOUTHOM CXEMBI.
2. BeIYMWINTD KOHCTAHTY CBSA3M MEXAy KyOUTaMu, COEJMHEHHBIX I10JTy-BOJTHOBM PE30HATOPOM.

3. BbluMcauTh 4acTOTy CBSI3BIBAIOLIETO pPE30HATOpA IPU 3aJaHHBIX E€MKOCTHBIX XapaKTEpUCTHUKax
CXEMBI.

4. Beruucnuth BpeMs paciiajia KyOuTa B IMHHIO YIIPABICHHUS.

5. Berumnnts Bpems pactiana 3a cuet 3ddexra [lapcemna.

6. Berancnuts Bpems paciiaja KyOuTa B JIMHUAIO U3MepeHus npu Hanuunu prisTpa [lapcenna.
7. BeiBoa ['amMuiibTOHMAHA U CIIEKTPA CBEPXIIPOBOAHUKOBOIO TPAHCMOHA.

8. BeBon Mogudukanuu GopMbl CHUTHIBAIOIIETO UMITYIIbCA.

9. BeiBon Mmomumkanmuu cxeMbl CYUThIBaHUE TIpH oMoy ¢uikrpa [lapcema

10. BeIBOA raMIIBTOHMAHA B3aNMOJICHCTBHA.

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEZOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCSA CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABIISETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUISI abHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEyIOBIETBOPUTENBHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OojiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBanublii 3a4€T MPOBOIATCS B YCTHOW ¢opme mo Owieram. B kaxaom Owuiere
NpPE/ICTaBICHO JBa TEOpPETHYECKHMX Bompoca. I[lpm mpoBeneHuu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



