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AHHOTANMA

JlaGopaTopHBIl MPAKTUKYM JAaeT CTYACHTY MPEICTABICHHUE O COBPEMEHHBIX MPUOOpaX M TEXHOJIOTHYECKHX
MeTO/IaX KBaHTOBOW (poToHMKH W Kpunrtorpaduu. B xome 6 nmabopaTopHbIX pabOT CTYIEHT 3HAKOMHTCS C
OMHO(GOTOHHBIMM ~ JIETEKTOpaMH ¥  METOJAaMH  HUX  XapaKTepu3allid,  BOJIOKOHHO-ONTHYECKUMHU
uHTepdepomMeTpamu, pedrIeKTOMETpUeH, y4uTcs padoTaTh ¢ KBAHTOBOM CHCTEMOW Ieperad KIoda H
(GU3MUECKUM TEHEepaTopoM CIy4alHBIX YHuceld. B paborax WCHIONB3YIOTCS COBPEMEHHBIC T'€HEPaTOphI
CHUT'HAJIOB, AJICKTPOHHBIC CUSTYHMKHU, OCHHIUIOrpadbl U CUCTEMbI PETUCTPAIIMU BPEMEHH, MOIYIPOBOJAHUKOBEIC
nazepsl, (OTOAETEKTOPHI M MOAYJSATOPHl ONTHYECKHX CHIHAJIOB, KOMITBIOTEPHBIC CHCTEMBI YIPABICHHS
IKCHEPHUMEHTOM.

1. lean u 3apa4n
Heab qucUMMIMHBI

JlaTb CTyAEHTy IpEeACTaBlICHHE O COBPEMEHHBIX NMPHOOpax M TEXHOJIOTMYECKHUX METOAAaX KBAaHTOBOM
¢doronrku u Kpunrorpaduu.

33]13‘[1/[ JAUCHUIIINHBI

- Pa3BuTh y CTYIEHTOB HaBBIKH NPAKTUYECKOH PabOTHI C MPHOOpaMU M YCTPOMCTBAMU KBaHTOBOM
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 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHIIOJITHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oO0ecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢oOpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY HPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESITENbHOCTH HHTEPECHI, 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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,
pacrpeaessTh MOPYYCHUS WICHaM KOMaHIbl, OpPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUU
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 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PEIICHUS IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
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 COILMAJIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

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

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, GOpMaNTU30BLIBATE K |MAaTCMaTHYCCKUE MOJCIU  JIIS  ONHUCAHHMS — HM3Yy4acMbIX

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

SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOZEIHN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

HpaKTI/I‘leCKI/Ie ACIICKThI paGOTBI C UICTOYHUKAMH U IMIPUCMHUKaMU (I)OTOHOB, BOJIOKOHHO-OIITHYCCKUMMH

nHTephepoMeTpami,
nabopaTopuu.

COBPEMCHHBIM

YMETB:

NPUOOPHO-BEIYUCIUTEIFHBIM  OCHAIlEHUEM  (DOTOHHOM

Hcnonb3oBaTh COBpeMEHHOE MNPHOOPHO-BLIYUCIUTENLHOE OCHalieHne (oToHHON naboparopuw,
NPUMEHATh TEOPETHYECKHE 3HAHUS TI0 KBAaHTOBOM 00paboTke WHQOpPMAIMU Ui  PELICHUS

MPaKTUYECKUX 3a/1a4.
BJIAJIETD:

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 pabota 3.
Pednekromerpust co cuetom (OTOHOB U
BOJIOKOHHO-ONTUYECKUN 5 10
uHTepdepomMerep ¢ aBTOKOMIIEHCALUEH
npetida.
JlaGoparopnas pabora 4. KsaHTOBas
nepenada KITF04a yepe3 5 10
BOJIOKOHHO-ONITHYECKUN KaHAaJl CBSI3H.
Jlabopatopnass pabora 5. KpaHTOBBIH
ONTHUYECKUM  HMCTOYHUK  CIyYalHBIX 5 10
YHCEJI.
JlaGoparopnas pabora 6. TecTupoBanue
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 [IETEKTUPOBAHMS, JHMHEHHOCTH M MAKCHUMAaJbHOM CKOPOCTH CYeTa, MEpPTBOTO
BpPEMEHH, MOCIIE UMITYJIbCOB, JPKUTTEPA.

2. JlaGopatopnass pabora 2. HacTpoiika BOJOKOHHO-ONITHYECKOrO HUHTepdepomMeTrpa WU
nHTephEepoOMeTpHs B OTHOPOTOHHOM PEKHME.

[Monyuenne wHTEpQEpEHIMH CBETa B BOJOKOHHO-ONTHYeCKOM wuHTephepomerpe. Crabumuzanus
unTeppepomerpa. IxcrepuMeHT OHra (nHTepdhepeHInOHHAs KapTHHA C OAMHOYHBIMU (POTOHAMM).

3. JlaGoparopHas pabora 3. Pednexromerpuss co cuetoM (DOTOHOB M BOJOKOHHO-ONTHYCCKHUI
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 KBaHTOBOM Iepelauyd KIoda Ha aBTOKOMIICHCAIIMOHHOM
BOJIOKOHHO-ONTHYecKol cxeme. [IpoBepka ee OCHOBHBIX XapaKTEPUCTHUK.

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

Hacrpoiika u 3amyck (u3n4eckoro reHeparopa CiIy4alHOCTH Ha ()a3e CIIOHTAHHOTO W3ITyYeHHS
MOJTYIPOBOJHUKOBOTO JiazepHOoro auoxa. [IpoBepka KOPPEKTHOCTH €ro pexuma padoThl, CHATHE U
CTaTHCTHYECKOE TECTHPOBAHKE TTOIYYCHHON BBIXOIHOM MOCIEAOBATEIILHOCTH.



6. Jlaboparopnass pabora 6. TecrupoBaHue JETEKTOpPa OAWHOYHBIX  (OTOHOB  Ha
B3JIOMOYCTOHYUBOCTb.

JleMOHCTpanusi OCJICIUICHUSI IETEeKTOpa OAMHOYHBIX (POTOHOB HAa OCHOBE JABHHHOTO (OTOAMONA H
JEMOHCTpAIMsl KJIACCUYECKOTO YIPaBI€HHS MM C IIOMOIIBIO sIpKOro cBeTa. M3mepeHue ero
XapaKTepUCTUK B pEXUME aTakl Ha CHUCTEMY KBAaHTOBOW Ileperadn Kiroda. TecThpoBaHHe
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)

Jis ycrenrHoro oBiaieHusi KypcoMm, IOMUMO MOCEIIEeHHs JIAOOPATOPHBIX 3aHITHUH, CTYACHTHI 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, TOArOTOBKY IHMCBMEHHOTO OTY€Ta K CIEAYIOIIed Hexele IMocie €& BBITOJHEHHUS;

- IOYTCHUC ,I[OHOHHHTGJ'IBHOﬁ JIMTCPATYyphbl, BKIIIOYas1 O630pBI B XYpHaJax, IMOCBSIIEHHON HU3y4acMbIM
(1)I/I3I/I‘-ICCKI/IM ABJICHUAM U COBPEMCHHBIM OKCIICPUMCHTAJIbHBIM METOJUKAM UX HUCCICAOBAHHUA, 4 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

KBaJIH(UKALUS: 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 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

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

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY HPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JESITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
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 MOpYYCHUS WICHaM KOMaHIIbl, OpPraHNU30BaTh
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 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
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 COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY




IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
[MK-1 CriocobeH cTaBuTh, HOpMaNIU30BLIBATS K |MAaTCMaTHYCCKUE MOJCIM  JIJIS  ONHUCAHHMS — HM3Yy4acMbIX
pelarh 3a1a41, B TOM YUCJIe pa3pabarTbiBarth U |ABIEHUH U IIPOLIECCOB, OLIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HCCJICO0BAaTh MAaTEMATUYECKUE MOJIECIIN MOACIN

U3y4aeMBbIX SBJICHUI U TIPOLECCOB, CUCTEMHO  |[TK-1.3 Croco0eH NpUMEHATh TeopeTudeckue u (WIIH)
aHAJIM3UPOBaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |3KCIIEPUMMEHTAIBHBIE METOIBI MCCIIENOBAHNN K KOHKPETHOM
HOBBIC HAYYHBIC PE3yJIbTaThI HayyHOM 3amade W WHTEPIPETHPOBATH  MOTYyYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesymprare wu3ydeHuss IUCHUILIHHBI «J[aboparopHBI TNPaKTUKYM TI0 KBaHTOBOW (OTOHUKE H
KpUnTorpagpuu» o0ydarouIuics JOIKEH:

3HATh:
[TpakTHyeckue acrekTsl paboThl ¢ UCTOYHUKAMH U IIPUEMHHUKaMH (OTOHOB, BOJIOKOHHO-ONTHYECKUMH
uHTepdepoMeTpaMu,  COBPEMEHHBIM  NPUOOPHO-BBIYMCIUTEIBHBIM  OCHANICHUEM  (POTOHHOMU
nabopaTopuu.

yMeThb:
Hcrons30BaTh COBPEMEHHOE TNPHOOPHO-BBIYMCIUTENIEHOE OCHANICHHE (POTOHHOH J1abopaTopuH,
MPUMEHATh TEOPETHYECKUE 3HAaHUS 10 KBAaHTOBOM o00paboTke wHGbOpMaMU sl PEHICHHS
MPaKTHYECKUX 3a/1a4.

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

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

CTyneHTHI BBIIOIHAIOT paboThI TapaMy 10 2 4eIoBeKa U MULIYT OJUH OoT4eT Ha napy. [Ipu HeyeTHOCTH
Yyciaa CTYICHTOB B TIOTOKE BO3MOXKHO BBIIOJIHEHHME HEKOTOPBIX PAa0OT OAHHUM YEIOBEKOM.

Jiis momydeHus: IOMycKa K KaxKAoH paboTe KakIplid CTYIEHT B Mape JODKEH IpeaBapUTEIIbHO
CaMOCTOATEJIBHO U3YYUTh METOJUYECKHE MaTepuajbl U YCTHO OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.
[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 KaxXI0i 1abopaTopHOil paboTe colepKaT CIIUCOK BOIPOCOB 110 aHATU3Y U
OOBSCHEHUIO TOJYYECHHBIX PE3yJbTaToOB, HA KOTOPble HEOOXOAMMO OTBETUTh B NHUCHMEHHOM OTHYETE.
CryneHty HyXHO OyneT OOBSACHUTb, Y€M ONpEACISIOTCS HaOlogaeMble OTKIMKH M OCOOCHHOCTH
paboThl cHucTeMbl, (opMa MOIYUYEHHBIX KPHUBBIX W BHJA CHATHIX OCLMJIIOIPAMM, COIOCTaBHUTh
W3MEPEHHBIC 3HAUEHUS MMapaMeTPOB C TEOPETUUYECKUMU NMPUHIUIAMU PaOOTHl N3yYaeMbIX YCTPOUCTB.
ITo kaxka0# paboTe mapa rOTOBHT OJMH MHUCHMEHHBIM OTYET M CIAeT €ro Ha YTCHHE MPEIo/IaBaTelo.
[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 OXHOTO HEMPHHATOTO OTYETa IO MPOAETaHHBIM padoTaM mapa He JOIMyCKaeTcs K
MOCIIEAYIOMIUM PadoTaM.

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




1. OcHOBHBIE XapaKTEepPUCTUKU JETEKTOpa OIMHOYHBIX (OTOHOB Ha JIABMHHOM (OTOAHOZE.

2. Tlomyuenne wHTEppEpEHINU CBETa B BOJOKOHHO-ONTHYECKOM HHTepdepomerpe. Crabumuzanms
uHTepdhepomeTpa.

3. Dkcmepument HOHra (uHTepdepeHIMOHHAs  KapTHHA C  OJWHOYHBIMH  (POTOHAMH).

4. IlpuHmun paGoThl MPOMBIIIJIEHHOTO peIeKTOMETpa AJIs BOJIOKOHHO-ONTHYECKUX CHCTEM CBS3H.
Unentudukanust KOMIIOHEHTOB M  H3MEPEHHE HMX XapakTepUCTHK MO  peduieKTorpamme.

5. Hacrpoiika M 3amycK CHCTEMbl KBAaHTOBOM I€pelayd KJIo4ya Ha aBTOKOMIIEHCALKOHHOMN
BOJIOKOHHO-ONITHYECKOU cxeMe. [IpoBepka ee OCHOBHBIX XapaKTEPUCTHUK.

6. ®Ousnyveckuii reHeparop CIydalHOCTH Ha ¢a3e CHOHTAHHOTO H3IIyYEHUS TOIYHPOBOAHUKOBOTO
nazepHoro aumona. IIpoBepka KOPpEKTHOCTH €ro pexkuma paboTbl, CHSATHE U CTAaTHCTHYECKOE
TECTUPOBAHUE IIOIYUECHHOM BBIXOAHOM 110CIIEA0BAaTEIbHOCTH.

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

Kputepun oniennBanus

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
IPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY 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.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 OamnoB) BBICTABISETCA CTYIEHTY, €CIM OH B OCHOBHOM 3HAET MaTepual

9
IPaMOTHO M IO CYILIECTBY M3/1araeT €ro, yMeeT NPUMEHATh IOIy4YEHHbIE 3HAHUS Ha IPAKTUKE, HO
JOITyCKaeT B OTBETE WM B PELICHUHM 3a4ad JOCTaTOYHO OOJBIIOE KOJIWYECTBO HETOYHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUISI ajbHEHUIIETO 00yUYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.



Onenka "HeynoBierBoputenbHO" (1 6aymn) BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

AtTecTtanys o AUCHUILINHE «JIabopaTopHbIi MPaKTHKYM 0 KBAHTOBOHM (POTOHMKE M KPUIITOrpapum
OCyILIECTBIISIETCS B popMe:

- muddepeHIMPOBaHHBIN 3a4eT 10 JlabopaTtopHbIM padoTam B 10 cemectpe.



