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1. HEJIX OCBOEHUA

1.1|enu ocBoeHHS AMCUUILTHHEI "KBaHTOBBIC BHIYUCIICHU" - MOHUMATh OCHOBHBIC IIPHHIIAIIBI KBAHTOBBIX BBIYMCIICHHUH,
paboTy MHOTOKYOUTHBIX CXEM KBAaHTOBBIX KOMITBIOTEPOB, (PU3MUECKHE M MaTEMaTHYECKHE OCHOBBI KBAHTOBBIX AJITOPUTMOB,
a TaKk)Ke UX KOHKPETHbIC MpUMeEpHI: 3a1auy Jloitua, anropurmsl Caiimona, I'poBepa, [llopa. CTyaeHTsI pa3doepyT METO b
ucTIpaBlieHHs OIIHOOK B KBaHTOBOM KommbtoTepe (koxa Llopa, konel Kanpnep6anka-Ilopa-Ctuna). HemanoBaxnas 4acTpb
Kypca - HaliCaHKe IPOrpaMM JJIsi KBAHTOBBIX CUMYJISITOPOB U peaibHBIX KBAHTOBBIX KOMITBIOTEPOB B 00JIaYHBIX CEPBHUCAX C
ucnosp3oBanneM onbmmorex Python: Qiskit, PennyLane.

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOM ITPOT'PAMMBI

Brok OIT: |B1.B.I[B.O3

21 TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

2.2 Jucuunannsl (MOLY/ M) M NPAKTHKH, AJ5 KOTOPBIX OCBOEHHME JAHHOMN AMCHMMIIUHBI (MOAYJIs) HEO0XOAUMO KAK
npealIecTByIONee:

2.21 |Anropur™musanus ¥ IporpaMMHPOBAHHE

2.2.2 |HckyccTBeHHBIN MHTEIUICKT B 33]a4ax pacrlo3HaBaHUs 00pa3oB

2.2.3 |Mertoabl aHamu3a U 00OPaOOTKH €CTECTBEHHOTO sI3bIKa

2.24 |Meronbl MalIMHHOTO O0yYEeHHUS

2.2.5 |Hay4Ho-uccrienoBareiabckas npakTHKa

2.2.6 |IIpousBoacTBEeHHAs MPAKTHUKA

2.2.7 |CoBpeMeHHbIC UHTEIUICKTYaJIbHbIE CETEBBIC CEPBUCHI

2.2.8 |biok4eiin - TEXHOJIOTUH

2.2.9 I/IHTGHHEKTyaHBHLIe ABTOHOMHBIC U MYJIbTHAIr€HTHBIC CUCTCMBI

2.2.10 |HckyccTBEHHBIH MHTEIUICKT B KOMITBIOTEPHBIX UTPax

2.2.11 |HckyccTBEHHbIH UHTEIUIEKT B MEJMIIHE

2.2.12 |WcKycCTBEHHBIN MHTEIUICKT B (PUHAHCOBBIX TEXHOJOTHSIX

2.2.13 |MammuHOe 00yuenue u Meronoiorus DevOps mpu pa3paboTke CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA

2.2.14 |HayuHo-uccnenoBareibsckas pabora

2.2.15 |CucreMHbIl OIXOA U TeHEepalys 3HAaHUH B MHHOBAIMSIX

2.2.16 |CoBpeMeHHBIC YCTPOUCTBA IIECHTPOB 0OPAOOTKH OONBIINX JaHHBIX

2.2.17 |OxcnepTHbIE U PEKOMEHATeNbHbIEe, HHPOPMAIIMOHHO-aHATUTHYECKHE CUCTEMbL

2.2.18 |Metoabl HCKYCCTBEHHOT'O HHTEJIEKTa B POOOTOTEXHUUECKUX CHCTEMaX

2.2.19 |I[loaroToBka K IpoOLEIype 3aIUTHI M 3aIUTa BBITYCKHON KBaTH()UKAINOHHOW pabOThI

2.2.20 |[IpegmurioMHast MpaKkTUKa

2.2.21 |Dunocodus, METOJONOTHS U COBPEMEHHBIE TPEH bl UCKYCCTBEHHOTO MHTEJJIEKTa KaK HayKH

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMU
KOMIIETEHLIUSIMHT

IIK-3: CnocoGen o0ecieuynBaTh OPraHU3aNMUOHHOE H TEXHOJIOTHYECKOoe o0ecreuyeHne KOAUPOBAHUSI HA SI3bIKAX
NpOrpaMMHPOBaHNS B PAMKAaX BbINOJHEHHUs PadoT U yIpaBJeHUI0 padoTaMH 10 CO3aHUI0 (MOAN(UKAINN) U
conposoxaenuro UC.

3HaTh:

IK-3-31 OcHOBHBIE IPHHIMIBI pAOOTH KBAHTOBBIX KOMITHIOTEPOB.

OIIK-1: Cnioco0eH 0000111aTh M KPUTHYECKH OLIEHUBATH OMBIT H Pe3y/JIbTAThl HAYYHBIX HCCIeI0BAHUI B 00/1aCTH NPUKJIATHOM
MaTeMATHKH, HA OCHOBE 3HAHMIT ()YHIAMEHTAJILHBIX HAYK, B MEKIMCIUTIIMHAPHBIX 00J1aCTAX

3HaTh:

OI1K-1-31 ®usnyeckre 0CHOBBI pabOThI KyOuTa.

YK-1: Cnoco6eH ocymiecTBJASTh KpUTHYECKH I AHAJIU3 HOBBIX U CJI0KHBIX HH/KEHEPHBIX 00bEKTOB, MIPOLECCOB M CHCTEM B
MEKTHCIUTIIIMHAPHOM KOHTEKCTE, POOJIEMHBIX CHTYallHil HA OCHOBE CHCTEMHOT'0 MO/IX0/1a, BLIOPATh U NIPUMEHUTH HauboJiee
NMOAXOsIIIKE  AKTYyaJIbHbIe METOIbI H3 CYLIECTBYIOLIHUX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPUMEHTAIBHBIX METOI0B
WJIM HOBBIX H HHHOBAIIMOHHBIX METO/10B, BLIPA0ATHIBATH CTPATETHIO AeiiCTBUIA

YMeTb:

VYK-1-V1 Co3naBath KBaHTOBBIC aJITOPUTMBI.




IIK-3: CniocoGen o6ecieunBaTh OPraHU3allMOHHOE M TEXHOJIOTHYeCKoe o0ecrieyeHre KOAUPOBAHUSI HA SI3bIKAX
NPOrpaMMHPOBAHHS B PAMKAaX BbINOJHEHUs Pa0oT U yIpaB/IeHHI0 padoTaMH N0 CO3JaHUI0 (MOAH(UKALNH) U
conposoxnenuo UC.

Baagern:

ITK-3-B1 OcHOBHEIC METOIbI HCIIPABIICHHS KBAHTOBBIX OIIHOOK.

OIIK-1: CniocoGen 060011aTh 1 KPUTHYECKH OLIEHMBATH ONBIT U Pe3yJIbTATHI HAYYHBIX HCCJIeJOBAHNI B 00J1aCTH NPUKJIATHOI
MaTeMaTHKH, HA OCHOBe 3HAHMii (PyHIaMeHTAJILHBIX HAYK, B MEKIMCIUNIIMHAPHBIX 00/1aCTAX

Baagern:

OIIK-1-B1 OGHapyxeHUuE KBAHTOBBIX OIIUOOK.

OIIK-3: Cnoco0eH npoeKTHPOBATH U pa3padaTbIBATh HAYKOEMKOe MPOorpaMMHoe o0ecniedeHue AJisi aBTOMATH3AIMU CHCTEM H
MPOIECCOB B YCJIOBUSAX HEONMPeIeJeHHOCTH U AJIbTEPHATUBHBIX PellIeHHI B paMKaX MeKIUCHHMIIIMHAPHBIX 00J1acTeil, a TaKKe
pa3BHBaTh HHYOPMALMOHHO-KOMMYHHKAIUOHHBIE TEXHOJIOTHI

Baagern:

OIIK-3-B1 Pa6ora ¢ 6ubimorekamu Python st kBanToBbIx Beraucienuii: Qiskit, PennyLane.

4. CTPYKTYPA U COJAEP)KAHHUE

Kon |HammenoBanme paznesnoB u| Cemectp | UacoB | @opmupyemsie | Jiutepatypa | [lpumeuanue | KM | Boimoan
3aHATHSA TeM /BUI 3aHATHS/ / Kype MHIUKATOPHI |¥ 3JI. pecypchl sieMble
KOMMeTeHIn i padoTsI

Pa3nen 1. BBenenne B
KBaHTOBbIE TEXHOJIOTHH.
Kyout. Cynepno3unus

1.1 BgenieHue B KBaHTOBEIC 1 4 OIIK-1-31 JI1.1 KM1 P3
texHosoruu. Kyowur. 219253
Cynepnosunus /Jlex/

1.2  |CamocrosTenbHas paboTa 1o 1 10 OIIK-1-31 J1.1 KM1 P3,P4
MaTepuaiam Jekuuii /Cp/ 219253

Paznen 2. Cdepa Bioxa.
MHoOrokyouTHBIE CHCTEMBI

2.1 Cdepa broxa. 1 3 OIlK-1-31 JI.1J11.2 KMI1 P1
MHOTroKyOUTHBIE CHCTEMBI 313233
/JTex/

2.2 CamocrosrenbHas paboTta 1o 1 8 OIIK-1-31 JI.1J11.2 KMI1 P1
Marepuainam jgexuuit /Cp/ 213233

Paznen 3. KBanToBasi
TeJIenopTaIus.
3HaKOMCTBO ¢

3.1 |KBaHTOBas TelenopTaIys. 1 6 YK-1-V1 OIIK- | JI1.1JI1.2 KM2 P2
3HaKOMCTBO ¢ OMOIMOTEKON 3-B1
Qiskit /Ip/

3.2 CamocrosrenbHas paboTa 1mo 1 10 | YK-1-Y1 OIIK- | JI1.1J11.2 KM2 P3
MIPOTPaMMHUPOBAHUIO HA 3-B1

Qiskit /Cp/

Pa3nen 4. 3agaua [loiiua.
Peanu3auusi ¢ noMoubs10
oudamoTexku PennylLane

4.1 |3amaua Hoiiua /TIp/ 1 4 VK-1-V1 OIIK- J1.2 KM1 Pl
3-Bl 51
4.2 CamocrosrensHast pabora 1o 1 10 | YK-1-Y1 OIIK- JI1.2 KM2 P3
peanuzannu 3anaun Joiua ¢ 3-B1 312233
IMOMOILBI0 OUOIHOTEKHU
PennyLane /Cp/
Pazgen 5. Aaroputm
Caiimona
5.1 |Aaropurm Caiimona /IIp/ 1 4 VK-1-V1 OIIK- JI1.1 KM1 Pl
3-Bl 5132233
5.2 CamocrosrenbHas pabora 1mo 1 6 YK-1-V1 OIIK- JI1.1 KM2 P3
peanu3aluy anropurMa 3-B1 213233

CaiiMOHa ¢ TOMOIBIO
6ubnmorexu Qiskit /Cp/




Pa3nen 6. Anroputm
I'poBepa. Peasm3anus Ha
PennyLane

6.1 |Asropur™ I'posepa /IIp/ 1 4 VK-1-¥1 OIIK- J1.1 KM1 Pl

3-B1 213233

6.2 |CamocrosTenbHas paboTa 1o 1 12 | YK-1-Y1 OIIK- J1.1 KM2 P3
peanm3anuy anropuT™Ma 3-B1 2152353
I'posepa Ha PennyLane /Cp/
Pa3nen 7. Anroputm llopa

7.1  |Anropurm Llopa /TIp/ 1 7 YK-1-V1 OIIK- J1.1 KM1 P1

3-Bl

7.2  |CamoctosTenbHas paboTa 1o 1 12 | VK-1-¥1 OIIK- J1.1 KM2 P3
anroputmy Illopa /Cp/ 3-B1
Paznen 8. KBantoBasi
KOppeKIusi 0IH00K

8.1 |KBaHTOBas KOppeKIHs OMHOOK 1 2 IIK-3-B1 OIIK- J1.1 KM2 P2
/J1ex/ 1-B1

8.2  [CamoctosTenbHas paboTa 1o 1 6 [IK-3-B1 OIIK- J1.1 KM2 P2
KBaHTOBOM KOPPEKIIUHU OIINOOK 1-B1
/Cp/

S. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJsbHBIe MeponpuaTHA (KOHTPOJIbLHAsI padoTa, TeCT, KOJUIOKBUYM, 9K3aMeH U T.IT), BONPOCHI JIsl CAMOCTOSITeJIbHOI

NOAr0TOBKHU
IIposepsiemblie
Kon KonTponsaoe
HMHIUKATOPbI Bomnpocs! 1111 OAr0TOBKU
KM MEPOIIPHUATHE N
KOMIETEeHIUH
KMI1 KounrpomnbHas pabota [IIK-3-31;0IIK-1-31 |1. F3BecTHO, 4TO KYOUT HAXOAUTCA B CYNEPIO3ULUY, IPHIEM

1

BEPOSITHOCTH OMYYHTH | mocie m3mepenus pasaa 0.36. Kakue 3nauenus
MOYET UMETh aMIUIUTya cocTosHus 0 (o usmepeHus)?

2. 3anmummute cocrostaue 010 B BUIE BEKTOPA-CTONONA.

3. K xybury, Haxonsmemycs B coctossann 0, mpuMeHmn oreparop X, a
3areMm Z. Kakoe cocrosinue KyOuTa Oyner nojay4eHo?

4. KaxoBs! BeposiTHOCTH Nostydenus O u 1 mociie uamMepenust Kyoura us
IIPeAbLIYILEro 3aaHus (II0cIe IPUMEHEHUS OIIEPaTOPOB).

5. Ecin k xyOuty B coctossHuu O IPUMEHUTH ONEPAaTOPhI KaK B 3aaHUU
3, HO B 00paTHOM IOpsAAKe, OyIET 1 MOITyIeHO TO JKE COCTOSHHUE, UTO H
B 3afaHuu 3?

6. Vcnione3ys kakue-m160 marpuis! [laymy, moayuure cocrosiaue il.

7. K n1ByxkyOWTHOI1 cucteMe B epBoHavaibHOM cocTosiHuu 00 K
IepBOMY KyOHUTY NpUMeHEeH orepaTop X, a Ko BTOpoMy - oriepatop Z.
IIpousBeanTe pacyeTsl ISl MONTYYEHHS HUTOTOBOTO COCTOSIHUS C
WCIOJIb30BaHUEM MATPHUILl U BEKTOPOB.

8. B mpubope L tepHa-I'epnaxa coznaercst HEOJHOPOAHOE MAarHUTHOE
nosie. [TocmMoTpuTe Ha ero cxemy B JIEKIMM | ¥ HANUILINTE, KyJa
BEpOsTHEE BCEro (BepX WJIM BHU3) HAIPAaBUTCS aTOM cepedpa, B KOTOpOM
"FO’KHBIN" MOJIOC BHEITHETO 3JIEKTPOHA BBEPXY, a "ceBepHBI" BHU3Y?

Hanwmyre kpaTkoe 000CHOBAaHHE OTBETA




KM2

KonrpombHas paboTa

2

OIIK-3-B1;YK-1-V1

1. TIpencraBbre uncio 3 + 2i B moKa3aTeabHON U TPUTOHOMETPUYCCKON
hopwme.

2. J1ist COCTOSTHUSI KyOUTa C IIPOU3BOIBHBIMU KOMILICKCHBIMH

K03 GUIUCHTAMHE ITPU COCTOSHUAX HOPMHUPYITE aMILTUTY/IbI, & 3aTeM
130aBbTECh OT MHUMOI YacTH B aMIUTHTY/IE [IPU cOCTOsTHUH 0.
IMonyueHHOE COCTOSHHE IOMDKHO OBITH PABHO UCXOIHOMY COCTOSIHHIO C
TOYHOCTBIO J10 (a3bl.

3. Ucnone3ys 6ubmoreky Qiskit, cosmaiite 4 cocrosinus bena.

4. HapucyiiTe cxeMy KBaHTOBOM TeJeNopTaluy AJs cilydas, Korjaa
COCTOSTHHE KyOHTa TeNeTIOpTHPYETCsS BHYTPH OIHOI KBAaHTOBOM CXEMBI
(Oe3 kIaccHueCcKUX KaHaIOB Iepeaul HHHOPMaIUN).

5. C nomorsio 6ubnmorek QisKit cosmaiite cxemsl st OnepaTopos
knaccuueckoit moruku: U, HE, NN, Uckrouaromee MJIN. Tpu
CO3JIAHHMH ITHX OIIEPATOPOB MCIIOJb3YITE BCIOMOTaTE/IbHBIC KYOHTBL

5.2. Ilepeue

Hb PadoT, BbINOJIHAEMbIX 10 qucuumiune (K

ypcoBasi padota, KypcoBoii npoext, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

HasBanue
paboTHI

IIpoBepsiembie
HUHIUKATOPBI
KOMIIETEHIIHIT

ConeprxaHue paboThI

P1

ITpakTuyeckas paboTa

1

OIIK-3-B1

3anporpaMMHUpOBAaTh OJMH U3 AIrOpuTMOB: anroputm Joitua, I'posepa,
Caiimona ¢ momomrpro 6udarorek Qiskit w/mmm PennyLane.

P2

IMpakTuyeckas paboTa

2

[IK-3-B1;0I1K-1-B1

Peann3oBarh OJMH U3 KOJOB UCIIPABJICHUSI KBAHTOBBIX OIIUOOK C
noMoIeIo oudanorexku Qiskit

P3

IToaroroBka K
3aHATHSAM U
KOHTPOJIbHBIM
MEPOTIPUATHAM

VYK-1-V1;IIK-3-
31;I1K-3-B1;0IIK-3-
B1;0I1K-1-31;0I1K-
1-Bl

VYyammiicst 0CyIIecTBISIET CAMOCTOATENBHYIO TIOATOTOBKY K JICKIIUSIM,
nabopaTopHBIM paboTaM, KOHTPOJIBHBIM paboTaMm, 3allIuTe Pe3yIbTaTOB
KypCOBO# paboThI U 3a4€THI 1O YUCOHOM JUCIUTLTHHE.

[onroroBka BKiItOYaeT B ceOsl:

- TIOCeNIeHne KOHCYIbTAIUH TIPeroJaBaTeds,

- U3y4YCHHE JIEKLIMOHHOTO MaTepuaia,

- IPOCMOTP BHAEO03AIICEH POIICAIINX 3aHATHH,

- U3YYEHHUE METOAUYECKUX MOCOOMIA,

- paboTa ¢ peKOMEHYeMBbIMH JJIEKTPOHHBIMHU H(PPOBEIMH HHTEPHET-
pecypcamu, 6333MI/I JAaHHBIX, IOMCKOBBIMU CUCTEMAaMU.

P4

KypcoBas pabota

VK-1-Y 1;TIK-3-
31;[1K-3-B1;0I1K-3-
B1;0ITK-1-31;01T1K-
1-B1

3anauu paboThI:

1. U3y4nuTh OCHOBHBIE IPUHIMIIBI U IOHSTHUS, CBSI3aHHBIE C KBAHTOBBIMH
BBIYUCJICHHUAMU, TAKHEC KaK Ky6l/lTbI, KBAHTOBbIC BEHTUIIN,
Cyneprno3nus 1 KBAHTOBBIC aJITOPUTMBI.

2. PaccMOTpeTh JOCTHKEHHMS M TIPOPBIBEI B 00JIACTH KBAHTOBBIX
BBIYHCIICHUH, HalIpUMep, pa3pab0TKy KBAaHTOBBIX YMIIOB Y KBAHTOBBIC
AJITOPUTMBI, KOTOPBIE MMOKA3bIBAIOT MPEHMYIIECTBA ITEPe]T
KJIaCCUYCCKHUMHU aJIrOPpUTMaMH.

3. 3y4uTh npuMepsl MPAKTUUECKOTO MPUMEHEHHS KBaHTOBBIX
BBIYMCIICHUH, TaKUE KaK KpUNTorpadus, ONTUMU3AIMS, MOAEIUPOBAHIE
MOJIEKYJI ¥ MAIIMHHOE OOyUYeHHeE.

4. IlpoaHanu3upoBaTh OCOOCHHOCTH U OTPAaHUYCHHUS] KBAHTOBBIX
BBIYHCIICHHH, TAKHE KaK KBAHTOBBIE OIIMOKH, TEKOTEPEHIIHS U
CJIO)KHOCTBb IPOTrpaMMHUPOBAaHN KBAHTOBBIX aJITOPUTMOB.

5. TlpoBecTr 0030p CYIIECTBYIOINX KBAHTOBBIX KOMIIBIOTEPHBIX
CHCTEM U A3BIKOB IIPOIrpaMMHPOBAHUsA, UCIIOJIb3YEMbIX B KBAHTOBBIX
BBIYHCIICHUSX.

6. IIpeu10XKHUTh NCCIEA0BATENBCKYIO MIIH IPAKTHYECKYIO 3a/1a4y,
CBSI3aHHYIO C KBAHTOBBIMU BBIYHCIICHHSMH, H OITHCATh METOJIBI €€
peueHus ¢ UCIIO0JIb30BAHUEM KBAHTOBBIX aJITOPUTMOB U MHCTPYMECHTOB.

OugaeMble pe3ysbTaThl:

1. TloHMMaHWe OCHOBHBIX TIPUHIUIIOB KBAHTOBBIX BHIYHCIICHUH U
HPEUMYIIECTB Mepe/] KIACCHYECKUMH METOAaMU.

2. O630p CYIIECTBYIOMIUX MIPUI0KCHAH KBAHTOBBIX BRIYUCICHUH U UX
HCIIONIB30BAHHIE B MPAKTHIESCKHUX 3a/[a4aX.

3. AHanu3 0cOOEHHOCTEN U OrpaHUUYEHUI KBAHTOBBIX BBIUMCIICHUH.

4. NaTepnperanus pe3yabTaToB IPOBEACHHOTO HCCICIOBAHNS U
HpeUI0KEHHE PeKOMEH A IS UX JalbHEHIIero NpIMeHeHNUS.
O6wem pabotsr: 20-25 cTpaHul.




5.3. OneHo4Hble MaTepHuaJIbl, HCNOJb3yeMble [JIsl JKk3aMeHa (onucaHue OMJ1eTOB, TECTOB U T.I1.)

OK3aMeH 10 JUCLUIUIMHE He PETyCMOTPEH.

5.4. MeToauka OLleHKH 0CBOCHHS IMCUUILIMHBI (Moay.si, npakTuku. HUP)

DopMoii MPOMEKYTOYHOH aTTECTALUH 110 JUCIUIUIMHE SBJISIETCS 3a4eT C OLEHKOH.

OneHka cTyzenTa GpopMupyercs Kak cpegHeapudmMeTnyeckas o KOHTPOJIbHBIM U IPAKTUYECKUM paboTam.

[[Ikana oneHNBaHUS BKIIOYaeT 4 ypOBHS C OLIEHKAMU: OTIIMYHO; XOPOIIO; YAOBIETBOPUTEIBHO; HEYJOBIETBOPUTEIHHO.
Kpurepun.

1) Onenka "oTaudHO"

JlaHbI MCUEPIBIBAIONINE U 000OCHOBAaHHbBIE OTBETHI Ha BCE OCTABJIEHHBIC BOIPOCHI, IIPABHJIBHO W PAMOHAIIBHO PEICHbI
NPaKTHYECKHE 3a/[a9H; [IPH OTBETAX BBIIEISIIOCH [IIABHOE, BCE TEOPETHYECKUE MONOXKEHNS MPABUIBHO CBA3aHbI C TPEOOBAHUAMHU.
OTBeThI OBUTH YETKUMU, KPATKUMH, [0 CYIIECTBY BOIPOCA W/ NPOOJIEMbl ¥ M3JIaraJliCh B JIOTHYECKOU MMOCIIEOBATEIBHOCTH.
[TpoIeMOHCTPUPOBAHO YMEHHE CAMOCTOSTENIBHO AHATU3UPOBATh (PAKTHI, COOBITHSI, SIBIEHHS, IPOLIECCH B MX B3AHMOCBSI3U M Pa3BUTHH.

2) Ouenka - "xoporro".

JlaHbI NOJIHBIE, TOCTATOYHO OOOCHOBAHHBIE OTBETHI HA TIOCTABJICHHBIC BOIIPOCHI, TPABUIIBHO PEIICHBI IPAKTUYECKUE 3aIaHUSs; IPU
OTBETax He BCET/a BRIIEISUIOCH IJIaBHOE (CYTh), OTJEIBbHBIE MOJI0KEHHS HE MMOJTHOCTBIO CBS3aHEI C TPEOOBAHMAMH K 33/IaHHSIM U
BOTIpOCaM, MPU PELICHUH MPAaKTHYECKUX 3a/1a4 HE BCETIa UCIIOJIB30BAIMCH PAlMOHANIBHBIE METOJMKH PacY€éTOB; OTBETHI B OCHOBHOM
OBUTH KPaTKHMH, HO HE BCETAa YETKUMH.

3) OueHka - "yIOBIETBOPUTEIBHO" .

JlaHbl B OCHOBHOM TpPaBHUJIbHBIC OTBETHI HA BCE MMOCTABJICHHBIC BOMPOCHI, HO 0€3 JTOIKHBIX MOJHOTHI, TITyOHHBI B 000CHOBaHus. [Ipu
PCILICHNH IPAKTHIECKUX 33124 YYAIHUICS HCTOTB30BAIT IIPESIKHMIA OIBIT U HE IIPUMEHSLUT HOBBIE METOIMKH BBITIOIHCHHUSI pPaOOTHI, HO Ha
YTOYHSIOIINE BOMPOCHI JaHbI IPABUIILHBIC OTBETHI; MIPH OTBETAX HE BBIIEISUIOCH TNIABHOE (CYTh) B PACKPHIBAEMOM BOTIPOCE; OTBETHI
ObUIH MHOTOCJIOBHBIMH, HCYETKHUMHE M 0€3 TOJDKHOM JIOTHIECKO# MOCIIeI0BATEIBHOCTH; Ha OT/ACIbHBIC HOMOJHUTEIBHBIC BOIPOCH HE
JIaHBI TOJIOKUTEbHBIE OTBEThI. Hali01at0TCs MyTaHKIa U HEMIOHUMAaHIe TEPMUHOB U MOHSTHIA, KOTOPBIE HE SBJISIOTCS OCHOBHBIME B
MpeMETHON 00J1acTH.

4) OueHka "HeyIOBIETBOPUTEIBLHO" .

3aTpyaHseTCs IPY BBITIOJIHEHUH PAKTHYECKHX 3a/1a4, B BHIOJIHEHUH CBOEH PO, paboTa MPOBOIKUTCS C OMOPOit Ha MpernoiaBares
WA JPYTUX CTYACHTOB. He JaHO HU OJHOT'O IOJIHOCTBIO BEPHOI'O OTBETA. B orBerax He BBIJCIIACTCA I''ITaBHOC, OTBCTHI JaBaJIMCh
MHOTOCJIOBHBIMH; HE3HAHHUE MITH TIOCTOSHHAS [TyTaHULA B OCHOBHOW TEPMHHOJIOTHU AUCLMILIMHBL; BCE OTBETHI JAIOTCS HE 110
CyIIecTBY (CMBICITY) 33JaHHOTO BOIIPOCA U U3JIATalOTCs C HAPYIICHUEM JIOTHYECKON MOCIIeI0BATEIbHOCTH B BBICKA3bIBAHUSIX.

Meroauka OlleHUBAaHUS KypCOBOM pabOTHI.

Kaskmast BRITOTHEHHAS KypcoBast paboTa MPOXOINUT NPOLEIYpY 3aIIUThI Pe3yIbTaToB.

Ha 3amuty yyanuiicst IpeACTaBiIseT OTYET [0 KypcoBoii paboTe, B KOTOPOM B YCTaHOBJIEHHOH (hopMe ONUCHIBAET IOCTABICHHYIO
3a/1a49y, X0 e€ PeIlIeHHs, ONyIeHHbIC Pe3yIbTaThl, aHaTH3 HX 0COOCHHOCTEH 1 BBIBOHI IO paboTe. Ecii He oroBopeHo 0co6o, TO
OTYeT CJIaeTCsl MPENoaBaTeNio B HIEKTPOHHON (opme.

Kpurepun onieHnBanus, npuMeHsieMble Ha 3allluTe KypcOBOM pa60Tb1 CIIEyIOIIHE.

«OtnmuaHOY - 3agaHne Ha KypCOBYIO paboTy BHITOJTHEHO ITOTHOCTEIO. 3aMEUaHHUH 110 pPe3yIIbTaTaM KypcoBOil paboTHI HeT.
OO0yuaromuiics ITyO0Ko U COAepKATEIBHO AaET OTBET HAa KaXKABIH BONPOC 0 paboTe, He AOMYCTHB OUIMOO0K. OTBETHI HOCAT
Pa3BepHYTHII 1 NCYEPIIBIBAIONIHI XapaKTep. YdJamuiics MoKka3bIBaeT NIyOOKHe, HCUEPIBIBAIONIHE 3HAHNS B 00beMe PO ICHHOH
IIPOrpaMMBbl, YBEPEHHO AEHCTBYET O NPUMEHEHHIO MOJYUEHHBIX 3HaHUI Ha MPaKTHKE, TPAMOTHO U JIOTHUECKH CTPOMHO M3jaraer
Marepuai IIpu 0TBeTe, yMeeT (GOpMyIHPOBaTh BHIBOABI U3 U3J0’KEHHOTO TEOPETUUECKOrO MaTepHaa, 3HaeT JOIOIHUTEIbHO
PEKOMEHIOBaHHYIO JTUTEPATypYy.

«Xoporoy - 3azaHue Ha KypcoBYIO pabOTy BHINOJHEHO MOJHOCTHIO, OCHOBHBIE PE3YIbTAThl paboThI BepHble. O0ydaromuiics npu
3aIUTe B [[EJIOM AaET BEPHBIE OTBETHI Ha BOIIPOCH, OJJHAKO OTBET XOTS OBl Ha OJIMH U3 HAX HE HOCHUT Pa3BEepHYTOTO W/HIN
HCUCPIIBIBAOIICTO XapaKTepa. TToka3wiBaeT TBEPABIC U JOCTATOYHO ITOJIHBIC 3HAHUS B 00BEME BBITIOJHEHHOTO 3aJaHusA Ha KYpCOBYIO
paboTy. IMeroT MeCTO He3HaUUTebHbIE OIIMOKY IIPY OTBETAX Ha 33JaHHbIE BOIPOCHL. B 11e10M yyamuiics npaBuiIbHO JEHCTBYET IpU
ACMOHCTpAIUU PE3YJIbTAaTOB, MIPABUJIbHO MMPUMCHACT UMCIOIINECS MMPAKTUICCKUE HABBIKHU, YCTKO HU3JIaracT MaTepuall.

«Y IOBIETBOPUTEIILHOY - 3alaHHe Ha KYPCOBYIO pabOTy BBIIIOJIHEHO HE MEHEe 4eM Ha MOJI0BHHY. OCHOBHBIE Pe3yIbTaThl PabOTHI
BepHbIe. JlomycKaloTcss He3HAYUTENIbHBIE HETOYHOCTH B JIOTIOJTHUTENBHBIX pe3yibTaTax padoTsl. OOyyaromuiics B 1IeJIOM JaeT
KOPPEKTHBIC OTBETHI Ha BOMIPOCHI, HO JIOMyCKaeT Oosee AByX HeTouHocTeil. OOyuaromuiics (parMeHTapHO paCKphIBAET COACPIKAHHE
3aJJaHHBIX BOIPOCOB MJIM UX PACKPHIBAET COAEPKATENHHO, HO JIOMyCKas 3HaYUTEIbHbIe HeTouHOCTH. [loKa3biBaeT 3HaHUS B 0ObeMe
BBIIIOJTHCHHOI'O 3aJaHUS Ha KYPCOBYIO pa60Ty, OTBETHI U3J1aract C OHII/I6KaMI/I, HO BE€PHO UCIPABIACMBIMU I1OCJIC TOTIOJIHUTCIBHBIX U
HaBOJSIUX BOIIPOCOB, MPABUIILHO JICHCTBYET IO NIPUMEHEHHIO 3HAHUH Ha MPAKTUKE.

((Hey[[OBJ'IeTBOpI/ITeJ'II)HO» - 3aZ[aHI/I€ Ha KypCOBYIO pa60Ty HEC BBIIIOJIHCHO, JIN0O BBIIIOJIHCHO MEHEE YeM Ha IIOJIOBUHY, 6o




OCHOBHBIE PE3yJIbTAThI COJIEPIKAT OIIUOKY (SBISIOTCS HEBEpHBIMH). [IpH 3a1uTe paboThl YUAIIUIHCS HE MOXKET OOBSICHUTH XOTS ObI OJIMH
W3 aCMeKTOB METOIMKH BBIIOIHEHHS KYPCOBOW pabOThI H/WIIH IaTh COACPKATEIbHBIN aHAIIN3 [OIyICHHBIX PE3yJIbTATOB. Y YaIllHiCs He
3HAET OTBETOB Ha 3aJJaHHBIC BOMPOCHI. YYalIUics HEe 3HAET OCHOBHBIC TIOHSITHUS U ONPEIICNICHHUS, HETTOCPEICTBEHHO CBSI3aHHBIC C
MPEeIMETHON 00JIaCThIO0 KypCOBO# paboTh. JomyckaeT rpy0Obie OMIMOKH B OTBETE, HE TIOHUMAET CYIIHOCTH M3JIaraeMoro BOIpoca, He
yMeeT NMPUMEHSATh 3HAHUS Ha MPAKTHKE, TAeT HEMOIHBIC WM HEBEPHbBIC OTBETHI HA JIOTIOJHUTEIBHBIC U HABOISIINE BOIPOCHI.

6. YHEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTENHN 3arnaBue bubnmorexa H3parenbcTBO, IO
JI1.1 |Iens A. X., Bssrit M. H. [Kinaccuueckue u KBaHTOBbIE OnexTpoHHas OubIMOTEKA Mocksa: HTepHeT-
BBIYHCIICHHS: KypC: yaeOHoe YHuBepcuTer
nocobue WNHdpopmanmoHHbIX
Texunonoruit (MHTYUT),
2007
JI1.2 |Wnbuues E. B., I'punbepr |KBanrosas nndopmatuka u OnexTpoHHas OubIHOTEKA HoBocubupck:
s. C. KBaHTOBBIC OMTBI HA OCHOBE HoBocubupckuii
CBEPXIPOBOJHUKOBBIX rOCYapCTBEHHBIH
JDK03e()COHOBCKHX CTPYKTYD: TEXHUYECKUI
yueOHUK yHuBepcurer, 2013
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH «AHTepHET»
51 Cepreii [llupkun - 3agaua Joitua (moapodHoe o6bsicuenue) |https://www.youtube.com/watch?v=IsfwAc9gkP8
" Azure Quantum - Yue6HBIe pecypchl 10 KBAaHTOBBIM https://azure.microsoft.com/ru-ru/resources/training-and-certific
BBIYHCIIEHUAM ations/quantum-computing/
Amazon Braket — moHOCTBIO yrIpaBIsieMbli cepBUC https://aws.amazon.com/ru/braket/
KBAaHTOBBIX BBIYHCIICHUH, TIPeAHA3HAUYEHHBIH U1 YyCKOPEHHS
D3  |Hay4HBIX HCCIENOBAHUN U Pa3pabOTKU IPOrPaMMHOIO
obecrieyeHus U1l KBAHTOBBIX BHIYMCIICHHUH.
6.3 Ilepeyenb mMporpaMMHOro odecrevyeHust
.1 |Python
1.2 |OC Linux (Ubuntu) / Windows
1.3 |LMS Canvas
4 |MS Teams
I1.5 |Moodle
6.4. IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M PO ecCHOHATBHBIX 023 JaHHBIX
1 IMopran DnekTpoHHas OMOIHOTEKA: TUCcepTaIiK [ DIeKTpOHHEBIN pecypc] — Pexxum nocryma: http://diss.rsl.ru/?
: menu=disscatalog/
9 Oorepoccuiickuii MaTemarnueckuii mopran Math-Net.Ru [Qnextponusiii pecype] — Pexxum goctyma: http://www.mathnet.ru/
13 Pedeparupnast 6a3a JaHHBIX [0 YHUCTOM U NpHKIaaHOH MaTemarike ZbDMATH. [Diexrponnsiii pecype] — Pexxum mocryma:
: http://zbmath.org/
4 Basa nannpix MathSciNet - mexxayHapoaHbIil HCTOYHUK HHPOPMALMU [0 MATEMATHKE M CTATHCTHKE. [ DIEKTPOHHBIH pecypc]
: — Pexxum nocryma: https://mathscinet.ams.org/mathscinet/publications-search
basa nannbix IEEE/IEL. IEEE — ato Institute of Electrical and Electronics Engineers — BcemupHsast opranuzarusi,
N.5 |o0beanHsIOmAas CreuaIicTOB M0 PAJHOdIEKTPOHUKE, CUCTEMAaM YIIPaBJICHHS, KOMITBIOTEPHON TEXHUKE. [ DJIEKTPOHHBII
pecype] — Pexxum nocryma: https://ieeexplore.ieee.org/Xplore/home.jsp
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHarienue
Bb-907 VYuebHas ayauTopus 1 cranuoHapHBI KOMIIBIOTED , MAaKeT JIMIEH3MOHHBIX
nporpamm MS Office, kommiekt yueOHO# Mebenu Ha 42
IOCaZ0YHBIX MecTa , JIEMOHCTPALIMOHHOE
obopynoBaHHe: JIOCKA , MPOEKTOP MYJIbTUMEIUHHBIA X
2, 5KpaH X 2 , KOJIOHKU
b-904a KommnbrotepHslii Kinacc 20 cTaMOHAPHBIX KOMIIBIOTEPOB , IAKET JIULEH3UOHHBIX
IpoTpamMmm MS Office, JIEMOHCTPAIHOHHOE

o0opyaoBaHUE: JOCKA , IPOEKTOP MYJIbTHUMEIUHHBIN,
9KpaH , KOJIOHKH, KOMIUICKT Y4eOHOH Mebenn




Uuranehsiii 3251 Ne3 (Bb)

AyauTopus Ui caMOCTOATENbHON paboThl

KOMILIEKT yueOHoi mebenu Ha 44 mecTa U1 00y4aronuxcs,
M®Y  Xerox VersaLink B7025 ¢ ¢yskiouei
MacmtabupoBaHus TeKCToB M u3o0paxenuii, 8 IIK ¢
noctynoM Kk UTC «Uurteprer», DJUOC yruBepcutera uepes
anaHBIA  kabmHer Ha marpopme LMS  Canvas,
munensnonnbie mporpammel MS Office, MS Teams, ESET

Antivirus.

8. METOAUYECKHUE YKA3AHUWS JJIS1 OBYYAIOIUXCA

1. JIexruu 1o kypcey "KBaHTOBBIC BRIYHCIICHUS" YUTAIOTCS B AyAUTOPHSIX U, OTHOBPEMEHHO, TUCTaHIIMOHHO B MS Teams.

2. IlpakTuyeckue 3aHATHS IPOBOAATCS B ayJUTOPHAX Kadeapsl HHKEHEPHOH KHOSPHETHKY.

3. [l caMOCTOSTEIIBHON PabOTHI HCIIONB3YeTCs JIEKTPOHHAs oOydarommas cucrema Canvas.

4. KoHcynbTalmu 1o Kypcy MpoBOAATCS MPeoaBaTeseM 110 KaJeHIapHOMY IUTaHy TpadHKy B ayAUTOPUsX Kadeapsl, a Takke ¢
HCIIONB30BaHUEM CPEJICTB JUCTAHIMOHHOTO OOIICHNUS 3IIEKTPOHHON oOy4aromieii cuctemsl Canvas.

5. Tekyuuit KOHTPOJIb MPOBOJUTCS KAaK B AJNIEKTPOHHOH (hopMe Ha KOMIBIOTEPAx B JUCIUICHHBIX Kiaccax Kadeapsl ¢
HCIIONB30BaHUEM JICKTPOHHON 00ydJaromieil cucteMsl Canvas, Tak M B 04HOH (hopMe Ha 3aHATHIX B ayAUTOPHX Kadenpsl. s
MIOJTOTOBKU K KOHTPOJIBHBIM MEPOTIPUATHAM CTYACHTY BBIAASTCS IIEPEUeHb TEM, [0 MaTepHary KOTOPBIX OyaeT KOHTPOIbHOE
Mepornpustue. IIoAroToBUTh K KOHTPOJIBbHON paboTe CTyIeHTa BO3MOXKHO IIPU KOHCYIBTAIUAX B CHCTEME CMEIIAHHOTO 00yUeHUs
Canvas 1 KOHCYJIBTalHsIX Ha OYHBIX 3aHATHSX.

6. O0yueHne opraHu3yerTcsi B COOTBETCTBUY ¢ HacTodmel nporpaMMmoit. CamocTosTeNbHas paboTa CTYICHTOB OpPraHU3yeTcs U
KOHTPOJIPYETCS C TIOMOIIBIO AJIEKTPOHHBIX BEPCHI KOHCTIEKTA JIEKIUI 1 IIOCOOMH ¢ BOIPOCAMH JJIsl CAMOTIPOBEPKH, a TAKKe
HMHJIMBUAYAIBHOTO OIIPOCa CTYIEHTOB BO BpeMs IPOBEICHUS IPAKTHUECKUX padoT, 3aIUThI 3aaHUH.

7. It caMOCTOSATENbHOI paboThI CTYACHTaM HPEAOCTABISIFOTCS AUCIUIeiHbIe Kiacchl oubnuoreku HUTY MUCHC. B mporecce
CaMOCTOSATEIbHON pabOThI CTYAEHTHI UCIIOIB3YIOT 3IEKTPOHHYI0 00yuaromyto cucteMy Canvas, B KOTOpyio omenieHs! Jlekuuu,
IIpaKkTHYeCKHe PabOTHI ¢ pa30OpaHHBIMU MIPUMEPAMH PEIISHHH, BOIIPOCHI JJIsl CAMOIIOTOTOBKH, CIIUCKH TEM JIISI KOHTPOJIBHBIX
MEpOIPUATHUIL, a TaKKe PEKOMEHIAIUU U METOUUECKHE PYKOBOJICTBA.




