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

10 JMCHMILIMHE: Labs in Quantum Photonics and Cryptography/JlabopaTopHslii TpakTUKyM IO
KBaHTOBOH oTOHMKE U KpunTorpaduu

10 HANPABJICHHUIO: [IpuknagHbie MaTeMaTHKa U (pU3MKa

npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U uccaenoBannii uM. Jlanaay
kagenpa Poccuiickoro KBaHTOBOTO IIEHTpa

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 60 gac.
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[Iporpammy cocraBui: B.B. Makapos, phd (k.¢.-M.H.)

[Iporpamma obcyxneHa Ha 3acefanuu kadeapsl Poccuiickoro kBantosoro nentpa 02.03.2020



AHHOTANMA

JlaGopaTopHBIli MPAKTUKYM JIAeT CTYIEHTY HPEACTABICHHE O COBPEMEHHBIX NMPHOOpax M TEXHOJIOTMYECKHX
MeTO/Iax KBaHTOBOW (PoTOHWKM W Kpunrtorpadguu. B xome 6 1abopaTtopHbIX pabOT CTYIEHT 3HAKOMHUTCS C
ONHO(GOTOHHBIMM  JIETEKTOpaMH ¥  METOJAaMH WX  XapaKTepU3allH,  BOJOKOHHO-ONTHYECKUMH
uHTepdepoMeTpamu, pedieKToMeTprel, yuutcs paboTaTh C KBAaHTOBOW CHUCTEMOHM Tiepeiadd KIoda Hu
(U3MUECKUM TEHEepaTopoM CIy4YalHBIX YHucel. B pa0oTax HCIONB3YIOTCS COBPEMEHHBIE TI'eHEPaTOPHI
CHT'HAJIOB, JJICKTPOHHBIE CUETYHMKHU, OCHHIUIOrpadbl M CUCTEMBI PErUCTPALMH BPEMEHH, HOJIYIIPOBOJHUKOBBIC
na3epsl, (OTONETEKTOPHl M MOIYJSTOPHI ONTHYECKUX CUTHAJIOB, KOMITBIOTEPHBIC CHCTEMBI YIPaBICHHUS
IKCHEPHUMEHTOM.

1. lean u 3apa4n
Heab qucUMMIMHBI

JlaTb CTyAEHTY NpEICTaBIEHHE O COBPEMEHHBIX MPUOOpaxX M TEXHOJIOTHYECKUX METO/aX KBAaHTOBOM
¢doronrku u Kpunrorpaduu.

33]13‘[1/[ JAUCHUIIINHBI

- Pa3BuTh y CTyIEHTOB HaBBIKM MPAKTHYECKOW PabOTBHl ¢ MPUOOpaMH M YCTPOWCTBaMHU KBAaHTOBOIA
00paboTky MHPOPMAITUU, OCHOBAHHBIMU Ha (DOTOHHKE;

- 3aKpENUTh TEOPETUUECKUE 3HAHUS, IIOTYUECHHBIE U3 IPEALIECTBYIONIMX JIEKLIHOHHBIX KYPCOB.
2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYECHHON MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpadUK peayn3alud MpoeKTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHIIOJITHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuureiBaeT B cBOCH COIIMaJIbHOM u
poeCCUOHANTBHON JeATENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIEC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJTUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS TOCTABIEHHOMN

3a1auu
VYK-3.3 CnocobeH npeaBuieTb pe3yibTaTsl (MOCIEICTBHA)

KakK JIMYHBIX, TaK ¥ KOJIJICKTUBHBIX JCHCTBUI

VYK-3.4 CnocobeH T1ulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOpy4YEeHUsl YieHaM KOMaHJbl, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

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




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

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 KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PEIICHUS IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATh CIIOCOO
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
podeCcCHOHAILHOMN IS TeIbHOCTH, TOJIEPAHTHO

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHU,
BOCIIpUHUMAA COUHUAJIbHBIC, STHUYCCKHUC, HpO(’peCCI/IOHaJIBHOMy Y JINYHOCTHOMY POCTY
KOH(eCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTtaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONHUCAHHUS  M3y4acMbIX

pelaTh 3a1a4u, B TOM YUCIie pa3pabaTbiBaTh U
UCCIIE0BAaTh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBIX SBIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOZEIHN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

HpaKTI/I‘leCKI/Ie ACIICKThI pa6OTBI C UICTOYHUKAMH U IPUCMHUKAMU (I)OTOHOB, BOJIOKOHHO-OIITHYCCKHUMHU

MPUOOPHO-BBIYUCIUTEIIFHBIM ~ OCHAIlEHUEM  ()OTOHHOM

Hcnonb3oBaTh coBpeMEHHOE MPUOOPHO-BBIUMCIUTENBHOE OCHaIeHne (OTOHHOW J1aboparopui,

3HAThb!
uHTepepoMeTpaMy,  COBPEMEHHBIM
nabopaTopuu.

YMETh!
MPUMEHATh TEOPETHYECKUE
MPaKTHYECKUX 3a/1au.

BIIAJICTh!

3HaHUS 10 KBaHTOBOH oOpaborke wuHGOpMAMKU [JS1 PELICHUS

bazoBbiME HaBBIKaMU pabOTHI B (POTOHHOM JTaboparopuu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
JlabopatopHas pabora 1.
1 Xapakrepuzanusl AE€TEKTOpa OJUHOYHBIX 5 10
(hOTOHOB.




Jlabopatopnass pabora 2. Hactpoiika
BOJIOKOHHO-ONTHYECKOTO 5 10
uHTepdhepoMeTpa U UHTEPHEPOMETPHS B
OIHO(OTOHHOM PEKUME.
JlabopatopHnas pabora 3.
Pednexkromerpust co cuetom (HOTOHOB U
BOJIOKOHHO-ONTUYECKUN 5 10
uHTepdepomMerep ¢ aBTOKOMIIEHCALUEH
npetida.
JlaGoparopnas pabora 4. KsaHTOBas
nepenada KJTI09a yepes 5 10
BOJIOKOHHO-ONITHYECKUN KaHAaJl CBSI3H.
Jlabopatopnass paGora 5. KsaHTOBBIN
ONTHUYECKUM  HMCTOYHUK  CIyYalHBIX 5 10
YHCEJI.
JlaGoparopnas pabora 6. TectupoBaHue
JIETeKTOpa OJMHOYHBIX ()OTOHOB Ha 5 10
B3JIOMOYCTOHYHBOCTb.
Nroro gacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

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

Cemecrtp: 2 (Becennuit)

1. JTaGoparopHast paborta 1. Xapakrepusanus AeTeKTOpa OJIMHOYHBIX ()OTOHOB.

W3mepeHne OCHOBHBIX XapaKTEPUCTHK NETEKTOpa OAMHOYHBIX (DOTOHOB HA JIABUHHOM (POTOAMOME:
3(p(PEKTUBHOCTH JE€TEKTUPOBAHUS, JIMHEHHOCTH W MAaKCHMaJIbHOH CKOPOCTH CYeTa, MEpPTBOTO
BpPEMEHH, MOCIIE UMITYJIbCOB, JPKUTTEPA.

2. Jlabopatopnas pabGora 2. Hacrpoiika BOJOKOHHO-ONTHYECKOTO HHTEpepoMeTpa H
nHTephEepoOMeTpHs B OTHOPOTOHHOM PEKHME.

[Monyuenne wHTEpdEpPEHIH CBETa B BOJOKOHHO-oNTHUYeckoM wuHTepdepomerpe. Crabunmmzanus
unTeppepomerpa. IxcrepuMeHT OHra (nHTepdhepeHInOHHAs KapTHHA C OAMHOYHBIMU (POTOHAMM).

3. JlaGoparopnas pabora 3. Peduiekromerpus co c4eToM (GOTOHOB M BOJOKOHHO-ONTHYECKHIMA
uHTEpdEepoMeTep ¢ aBTOKOMIICHCAIUEH apeida.

[TpoMbInuieHHBIH  peIEKTOMETp s BOJOKOHHO-ONTHYECKHX CHCTEM CBsi3u. MpeHtnukanms
KOMIIOHEHTOB M HM3MEpPEHHE MX XapaKTepHcTHK 1o pedrexkrorpamme. Ilepexon B pexxum cuera
(OTOHOB /1715 YBEITMUCHHSI 1yBCTBUTEIIHHOCTH.

4. J'[a6opaT0pHasI pa60Ta 4. KpanToBas nepeaavia Kiro4da 4epes3 BOJIOKOHHO-OIITHYSCKHUI KaHaN CBSI3HU.

Hacrpoiika u 3amyck CHCTEMbl KBAaHTOBOW TIepefayd KII04a Ha aBTOKOMIICHCAI[HOHHOM
BOJIOKOHHO-ONTHYecKol cxeme. [IpoBepka ee OCHOBHBIX XapaKTEPUCTHUK.

5. JTaboparopHast pabota 5. KBaHTOBBII ONTUYECKUI HCTOYHUK CITyYaliHBIX YUCEIL.

Hacrpoiika u 3amyck ¢usndeckoro reseparopa CIy4alHOCTH Ha (as3e CIOHTAHHOTO H3ITy4eHHUS
MOJTYIPOBOJHUKOBOTO JIa3epHOTro auoza. [IpoBepka KOPPEKTHOCTH €ro pexkuma paldoThl, CHATHE H
CTaTHCTHYECKOE TECTHPOBAHKE TTOIYYCHHON BBIXOIHOM MOCIEAOBATEIILHOCTH.



6. Jlaboparopnass pabora 6. TectupoBaHume JeTeKTOpa  OAMHOYHBIX  (OTOHOB  Ha
B3JIOMOYCTOHYUBOCTb.

JleMOHCTpanusi OCNEIUICHUsI AETEKTOpa OJMHOYHBIX (POTOHOB Ha OCHOBE JIABUHHOTO (OTOAMONA U
JEMOHCTpAIMs KJIacCUYECKOIO YIIPaBIEHMS MM C IIOMOLIbIO sipkoro csera. M3mepenue ero
XapaKTepUCTUK B pEXUME arakd Ha CHUCTEMY KBaHTOBOH Iepefaun Kio4a. TecTHpoBaHUE
BO3MOXHOH KOHTPMEPBHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

JlabopaTopHble yCTaHOBKH B TA0OPATOPHSIX KBAHTOBBIX KOMMYHHKAIMKA U KBaHTOBOTO B3j0oMa PKII,
MOJ/ICP’KUBAEMbIe B pab0ueM COCTOSHUM COTPYIHUKAMH YIOMSHYTHIX J1JAOOpaTOpHiA U KOMITAaHUU
KyPeiir.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. BBenenue B kBaHTOBYIO Teopuio nHpopmanmu [Tekcr] : [mexuuu i ctyaeHToB By30B] / A. C.
Xoneso ; HezaBucumbiii Mock. yH-T ; Beicimmii komutemk Maremar. pusuku .— M : MITHMO, 2002 .—
128 c.

JlononHuTeNbHAS TUTEPATypa
1. Ontuka u ¢oronuka. [Ipuauuns: u npumenenus. B 2 1. T. 2 /b. Canex, M. Teiix ; nep. ¢ anri. B. JI.
Hepbosa%dFundamentals of Photonics. Jloaronpynusiit, UaTemnext, 2012
2. Ontuka u ¢poronuka. [Ipunnmne u npumenenus. B 2 T. T. 1 /b. Canex, M. Teiix ; nep. ¢ annr. B. JI.
Hep6osa%dFundamentals of Photonics. Jonronpyausiii, Untemnext, 2012

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. Guide materials to each lab: http://www.vadl.com/c/qphcl/

2. https://arxiv.org/ - open-access archive for articles in the fields of physics, mathematics, computer
science, etc.

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

JlaboparopHoe 000pyI0BaHKE TOJKITIOYEHO K KOMITBIOTEpaM, Ha KOTOPBIX YCTaHOBJICHO
CHeNHaIn3uPOBAHHOE MMPOrpaMMHOE oOecTiedeHne ISl MpUéMa U 00pabOTKU TaHHBIX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JJis yCrenHoro oBiaaicHusl KypcoM, OMUMO TOCEIICHUS Ja00paTOPHBIX 3aHSATHH, CTYIEHTBI 00s3aHbI
3aHMMAaTbhCs caMocToATeNIbHO. CaMocToATeNbHAs PaboTa BKIIIOYAET:

- M3y4YeHHE METOANYECKOro ONUCAHUS Ja0OpaTOPHBIX PabOT mepen MX BBIIOJIHEHHEM, IOIrOTOBKA
OTBETOB Ha KOHTPOJIBHBIE BOMPOCHI MIPENOAABATENS;

- 00paboTKy M KPUTHUYECKUH aHAJIM3 JaHHBIX, IOJYYEHHBIX B PE3yJbTaTe BBHINOIHEHUS J1a00paTOpHOM
paboThl, TMOArOTOBKY MNHCBMEHHOrO OT4€Ta K CIEOyIoWed Hedene mociae €€ BBIIOJIHEHUS;

- IOYTCHUC ﬂOHOHHHTeHLHOﬁ JINTCPATyphbl, BKIIHOUAA 0630pI>I B JXXYypHaJjax, HOCBSIH.IéHHOfI HU3y4acMbIM
(1)I/I3I/I‘-ICCKI/IM ABJICHUSAM U COBPEMCHHBIM JKCIICPUMCHTAJIbHBIM METOJUKAM UX HCCICAOBAHUsA, a TAKIKE
MPaKTUICCKOMY MMPHUMCHCHUIO.



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
kagenpa Poccuiickoro KBaHTOBOro EHTpa

Kypc: 1

kBaTuuKkanus: MarucTp

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

Pa3paborunk: B.B. Makapos, phd (k.¢.-M.H.)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIMaJIbHOH u
poeCCUOHANTBHON JeSTENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHCTBYET, B TOM YHUCIIEC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yibTarhl (TMOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH TulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOpy4YEeHUs YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 Crioco0eH ycrenHo 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-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B c(hepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 CrpemMuTcs K TMONXYYEHHIO HOBBIX
po(eCCHOHATBHOMY U IMYHOCTHOMY POCTY

3HAHWUH,




IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE M |MAaTCMAaTHYCCKUE MOJCIM  JUI  ONHUCAHHUS  M3y4acMbIX
pelnars 3a1a41, B TOM YUCJIe pa3padaTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH Ka4eCTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MAaTEMATUYECKUE MOJIECIIN MOACIN

U3y4aeMbIX ABJICHUN U TIPOLECCOB, CUCTEMHO  |[TK-1.3 CmocoOeH NpPUMEHSATh TeOpeTHuecKue U (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPMMEHTAIBHBIE METOMBI MCCIIEN0OBAHNI K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3ajade ©  HWHTEPIPETUPOBATH  IOJYYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare u3ydenus aucuuiuiiHbl «Labs in Quantum Photonics and Cryptography/JlaboparopHblit
MPaKTUKYM 110 KBaHTOBOH ¢oToHuke u kpunrorpaduu (PKL()» oOyuaromuiicst nomkeH:

3HATh:
[TpakTuyeckue acrmekTsl padoThl ¢ UCTOYHUKAMH M IPUEMHUKAMH (POTOHOB, BOJIOKOHHO-OITHYECKHUMHU
uHTepPepoMeTpaMu,  COBPEMEHHBIM  NPUOOPHO-BBIYMCIUTEIBHBIM  OCHAICHHEM  (OTOHHOM
nabopaTopuu.

yMeThb:
Hcmons30BaTh COBPEMEHHOE TNPHOOPHO-BBHIUMCIUTEIBHOE OCHaIeHne (oTroHHOW naboparopuw,
MPUMEHATh TEOPETHYECKUE 3HAaHUS 10 KBAaHTOBOH 00paboTke wHMOpMaMKU s PEIICHHUS
MPaKTHYECKUX 3a/1a4.

BJIA/IETh:
bazoBbiME HaBbIKaMK pabOTHI B (POTOHHOI JTaboparopuu.

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

CTyIeHTHI BBIOIHAIOT paOOThI HapaMy 1O 2 4eJ0BeKa U MUIIYT OIMH OT4eT Ha napy. IIpu HeueTHOCTH
Yyciia CTYICHTOB B IIOTOKE BO3MO)KHO BBIIIOJHEHHWE HEKOTOPHIX pabOT OIHUM YEJIOBEKOM.

Jiis monydeHusi IOMycKa K KaKAOW paboTe KaXIblii CTYISHT B Mape IOJDKEH NpelBapUTEIbHO
CaMOCTOATEJIBHO M3Y4YHUTh METOIUYECKHE MaTepHajbl U YCTHO OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.
[IprMepsl KOHTPOJIBHBIX BOIIPOCOB!

1. Ha3Barb nenu paboThl M BO3MOKHBIE METOJIBI X JOCTHUIKECHUSI.

2. HapucoBatb cxeMy yCTaHOBKH.

3. OOBsICHUTH TPUHIMI PAOOTHI HCHOIB3YEMBIX IPHOOPOB.

Metonuueckue ykazaHus 0 Kax10# J1abopaTopHOi paboTe coaepikaT CIIMCOK BOIPOCOB IO aHAJHU3Y U
OOBSCHEHUIO TOJYYECHHBIX PE3yJbTaToOB, HA KOTOPble HEOOXOAMMO OTBETUTh B NHUCHMEHHOM OTHYETE.
CryneHty HyXHO OyneT OOBSICHUTB, Y€M ONPEACISIIOTCS HaOIrogaeMble OTKIMKH W OCOOCHHOCTH
paboTel cucTeMBbl, (GopMa TONYYEHHBIX KPUBBIX M BHJ CHATBIX OCHHUIOTPAMM, COIIOCTaBHUTh
W3MEPEHHBIC 3HAUEHUS MMapaMeTPOB C TEOPETUUYECKUMU NMPUHIUIAMU PaOOTHl N3yYaeMbIX YCTPOUCTB.
[To kaxnoi paboTe Mapa TOTOBUT OIWH MUCHMEHHBIA OTYET W CAAeT €r0 Ha YTeHHE TPEIoaBaTelto.
[locne mpouteHus: mpenopaBaTenb JUOO NMPUHUMAET OTYET, JIUOO NMPU HAJIMYHUK Y HEro BOIPOCOB H
3aMevaHuil mpoBomuT Oeceny ¢ mapoit. [Tpumeps! BOIIpocoB:

1. OOBACHUTH OCOOEHHOCTH MPECTABICHHBIX JaHHBIX 1 METOJIOB HU3MEPEHHUIL.

2. OOBSACHUTD PE3YNLTATHI U BHIBOJIBI.

3. JlopaGoTarh OTUYET, AOCHSITH XapaKTEPHUCTHKH.

ITpu Hanuuuu Gojee OfHOTO HEMPHHATOIO OTYETa IO MPOJETaHHBIM paboTaM IMapa He JOIyCKaeTcs K
MOCIIEAYIOMIUM PadoTaM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




1. OcHOBHBIE XapaKTEPUCTUKU JAETEKTOpa OAMHOYHBIX (DOTOHOB HA JIABUHHOM (DOTOAMOIE.

2. Tlomyuenne WHTEp(pEpEHINU CBETa B BOJOKOHHO-ONTHYECKOM HHTepdepomerpe. CraOmimzanus
uHTepdhepomeTpa.

3. Dkcmepument HOnra (wHTepdepeHIMOHHAs KapTHHA C  OJAWHOYHBIMH  (DOTOHAMM).

4. IlpuHmun paGoThl MPOMBIIIJIEHHOTO peIeKTOMETpa Il BOJOKOHHO-ONTHYECKUX CHUCTEM CBSI3H.
Unentudukanust KOMIIOHEHTOB M  H3MEPEHHE HMX XapakTepUCTHK MO  peduieKTorpamme.

5. Hacrpoiika © 3amyCcK CHCTEMBbl KBAaHTOBOM IIepefauyd KIK4Ya Ha aBTOKOMIICHCAIIMOHHOU
BOJIOKOHHO-ONITHYECKOU cxeMe. [IpoBepka ee OCHOBHBIX XapaKTEPUCTHUK.

6. ®Ousnveckuii reHeparop CIy4aliHOCTH Ha (ha3e CIIOHTAHHOTO W3IYYEHHS IOJYIPOBOIHUKOBOTO
nazepHoro auona. [IpoBepka KOPPEKTHOCTH €ro pexuma padOThl, CHATHE W CTAaTUCTUYECKOE
TECTUPOBAHUE IIOIYUECHHOM BBIXOAHOM 110CIIEA0BAaTEIbHOCTH.

7. OcrneruieHre JETEKTOpa OAMHOYHBIX (DOTOHOB Ha OCHOBE JIABUHHOTO (POTOIMO/A M KIIACCHYECKOE
YIpaBJICHUE UM C MOMOIIBIO SIPKOTO CBETa. XapaKTEPUCTUKU JIETEKTOpa B PEXKHUME aTaKH Ha CHCTEMY
KBaHTOBOH Iepeadn Kioda. Bo3MokHBIE KOHTPMEPEI.

Kputepun oniennBanus

Onenka "ommuno" (10 OGayioB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOM 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATh IOJyYCHHBbIC 3HAHWS HA MpPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHITh IOJyYeHHbIe 3HaHMS Ha IPaKTHKE, HO
JIOIyCKaeT B OTBETE WM B PEIICHUH 3a4ad JOCTATOYHO OOJbIIOE KOJUYECTBO HETOYHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0 MaTepHala, HO IPU ITOM
OH OCBOMJI OCHOBHBIE pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, AOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Onenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOorpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMIMOKM B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.



Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a1ay.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

AtTecTtanys o JUCHUILIHHE «JIabopaTopHbIi MPaKTUKYM 10 KBAaHTOBOHW (POTOHMKE M KPUITOrpaum»
OCyILIECTBIISIETCS B popMe:

- muddepeHIMPOBaHHBIN 3a4eT 10 JlabopaTtopHbIM padoTam B 10 cemectpe.



