MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHWS POCCUIMCKOU ®EJEPALINA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEIKIICHUE BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepabHbIil YHUBEPCUTED)

(ABDY)
HHCTHTYT HAYKOEMKHX TEXHOJIOTHH H ITEPE/IOBbIX MATEPHAJIOB (IIIKOJIA)

COT'JJACOBAHO YTBEPXIAIO
W.o. 3am. qupexTopa 1o yueOHou 1
PykoBogurens OIT JTOUT v, ‘ LHoﬁ pabore UHTIIM
nb Ny \ / p
k_/%;/ Hedenes K.B. % ) / Kpacuukas C.I'.
(monrmwck) (PHO) oRgiics) (PUO.)
4% 2022 1
PABOYASA ITPOI'PAMMA JUCHUITJINHBI

BBejenne B KBAaHTOBbIE AJITOPUTMbBI 1 KOMIILIOTEPHI
IIporpamma 6akaaBpuara
1o HanpasJieHU10 NoAroToBku 03.03.02 dusuka,
npopuias «ludpossie TeXHOJIOTUN B PU3HKE)»

dopma NOArOTOBKY OYHAs

Kypc 4 cemectp 7

nekuuu 30 ygac.

npakTU4YecKue 3aHsaTus 58 vac.

nabopatopHbie pabOThl HE TPEYCMOTPEHBI.

B TOM YHCJIE C UCIIOJIb30BAaHUEM

BCEro 4acoB ayIMTOPHOI Harpy3ku 144 gac.
camocTosiTensHas pabora 20 vac.

B TOM YHCIIE Ha MOJATOTOBKY K 9K3aMEHY HE IPEIyCMOTPEHO.
KOHTPOJIbHBIE PA0OTHI (KOJTUYECTBO) HE MIPEAYCMOTPEHBI
KypcoBasi paboTa / KypcOBOM MPOEKT HE MPEAYCMOTPEHBI
3a4eT He NPeayCMOTPEeH

DK3aMEH 7 CEMeCTp

PaGouas nmporpamMma coctaBiieHa B COOTBETCTBUU C TPEOOBAHUSIMU
denepanbHOTO rocy1apcTBEHHOI0 00pa30BaTeNLHOIO CTaHapTa

no HarnpasyieHuto moarotosku 03.03.02 dusuka,

YTBEPKACHHOTO pUKa30M MUHKCTEPCTBA HAyKHU U BhICIIEro oOpazoBanus PO
ot 7 aBrycra 2020 r. Ne 891.

Pabouas nmporpamma o0Cy>kaeHa Ha 3aceanuu JlenapramenTa TeopeTuyeckon GPU3UKU U
MHTEJJIEKTYyalIbHBIX TEXHOJIOTUM, TPOTOKOJ Ne 4 oT «25» Hos0ps 2021 r.

JupekTop nenapraMeHTa

Teopetnueckoil GU3NKK U UHTEIJIEKTYalnbHBIX TexHoNoruil: Hedenen K.B.
Cocrasutens: nmpodeccop, a.¢.-m.H. Hedener K.B.

BnamuBocTOK,
2021



OO0opoTHas cTopoHa TUTYJIBHOrO Jucta PITJI

I. PaGouasi mporpamma nepecmoTpeHa Ha 3acenanun {TOUT:

IIporokon or « » 20 1. Ne

HupexTop nenaprameHTa

(moznmucs) (M.0. damunms)

I1. PaGouasi nporpamMmma nepecMoTpeHa Ha 3aceganuu ITOUT:

IIpotokon ot « » 20 1. Ne

JupekTop nenapTaMeHTa

(oamnuce) (N1.0. damuus)

111 Padouas mporpamma nepecMorpena Ha 3aceqanuu IJTOUT:

IIporokon or « » 20 r. Ne

JupexTop nenaprameHTa

(nmoamuce) (1.0. ®amunus)

V. PaGouasi nporpamma nepecmorpena Ha 3acenanuu ITOUT:

[IpoTokon ot « » 20 r. Ne

Jupexrop nenapraMeHTa

(moznmucs) (M1.0. ®ammus)



1. Ileau u 3a7a4n OCBOEHUS JUCHMUILJIMHBI:

[{enb — MO3HAKOMUTH CIIyLIaTeNel ¢ OypHO pa3BUBAIOIICICS 00J1aCThIO HAYKU U
TEXHOJIOTMM Ha CTHIKC (U3UKA W KOMIBIOTEPHBIX HAYK — KBAHTOBBIMU
BBIYHCIICHUSIMHU.

3amaun:

H3YUYUTh TEUTOBYIO MOJIEIh KBAHTOBBIX BBHIYMCIICHUN U YHHUBEPCAIbHBIC HAOOPHI
KBAHTOBBIX JIOTHYECKUX BEHTHIICH;

YCTAaHOBUTh OCHOBHBIC THUIIBI KBAHTOBBIX aJTOPUTMOB, TaKUX KakK aJTOPUTM
omeHku (as3pl, amroputMm Illopa w apyrue anropuTMbl, OCHOBAHHBIC Ha
KBAaHTOBOM IpeoOpazoBanun Oypwe;

pazobparh anroput™M ['poBepa M KBaHTOBBIC aJTOPUTMBI MOKMCKA; KBAHTOBBHIC
BapUAIIMOHHBIC AJITOPUTMBI.

YCTaHOBHUTH MPUYUHBI U CIASACTBHS MPOoOJIeM ¢ JEKOTepeHIIMeH U OITMOKaMHu B
KBaHTOBBIX BEHTHJISIX, BOMPOCHI IOCTPOEHUS KBAHTOBBIX KOJIOB KOPPEKIIHH
OIINOOK;

PacCMOTPETh BapHUaHThI ApXUTEKTYPhl KBAHTOBOTO KOMITBIOTEPA, YCTOHIMBOTO K
OIINOKaM;

paccMOTpeTh BOMPOCH! IPUHITUITHAIIBHON BO3MOYKHOCTH CO3/IaHHS YCTOMYUBOTO
K OmHOKaM KBAaHTOBOTO KOMITBIOTEpAa W PEAJbHOE TIOJIOKEHUE JeNI TIpH
COBPEMEHHOM YPOBHE Pa3BUTHS TEXHOJIOTHM.

JIns  yCHemHOro wu3y4yeHus AUCUUILIMHBI «BBeneHne B KBaHTOBBIE
QITOPUTMBl M KOMIBIOTEPBDY Yy OOyYaroHmIMXcsl JOJDKHBI OBbITh C(HOPMUPOBAHBI

CJIeAYIONINE TTPEeABAPUTEIbHBIE KOMIICTCHITUU:

- YK-1.4. ocymectBisier paboty ¢ HHGOPMAIMOHHBIMU HCTOYHUKAMHU,
HAy4YHBIN TTOUCK U aHAJIU3 MHGOPMAIIUH JIJISl PEIICHUS MOCTABIEHHBIX 3a/1a4.
- VK-6.2. mnanupyeT COOCTBEHHOE BpeMsl; OMpEIEsieT CTpaTernyecKue,

TAKTHUYCCKHC U OIICPATUBHBIC 3a/1a4H.

Ob6menpodeccnoHaNbHbIE KOMITIETEHIIMH BBIITYCKHUKOB M MHIUKATOPHI HX

JOCTUKCHUSA:
Hanmenosanne xateropun Kon u HaumeHoBaHue
(Tpymen) obmenpodeccrnoHaTFHON Konx n HaumeHoBaHUE UHIMKATOPA
o0menpodeccHoHaAIBHBIX KOMIIETEHIINN JIOCTHKEHHUS KOMIIETEHIINU
KOMITETEHIIUI (pe3ynbTaT OCBOCHUS)

Oo6menpodeccrnonansupie | OIK-1 Cnocoben

OIIK -1.1 Ucnone3yeT B

HaBBIKA MIPUMEHSTH 0a30BBIC .

mpo(heCCUOHAIBHOM IeSTENbHOCTH

3HAHUSA B 00J1aCTH (PU3UKO-

OCHOBHI (PH3UKO-MATEMAaTUIECKUX U (WIJIH)

MaTeMaTHYECKuX U (VITH)

€CTECTBEHHBIX HayK.
€CTECTBEHHBIX HAYK B




HaumenoBaHue kareropuu Kong 1 nammeHOBaHHE

(rpymnmbr) oOmienpodeccnoHanbHON Kon u HaumeHoBaHNE HHAUKATOpa
o0menpodeccHoHaIBEHBIX KOMITCTEHIINT JOCTH)KEHHST KOMIIETSHITIH
KOMIIETeHIINH (pe3ynbTaT OCBOCHUS)
cdepe cBoeit
PO eCCHOHATTEHOM
JesITeIbHOCTH.

Kon n nanmeHoBaHME MHAUKATOPA
JOCTIKEHNST KOMIIETEHIINT

HavnmMeHoBaHUe moka3ares OleHUBAHUS
(pe3ynbraTa OOy4YeHHS 10 TUCIIUILITHHE)

OIIK -1.1 Ucnons3yer B
npodecCHOHANBHON AEATENLHOCTH
OCHOBBI (PM3UKO-MaTEeMaTHUECKUX U
(M) ecTeCTBEHHBIX HAaYK.

3naeT (QopMyTUPOBKY (YHIAMEHTAIBHBIX 3aKOHOB  (DHU3UKO-
MaTeMaTUUeCKUX U (MJIM) ECTECTBEHHBIX HAYK

YMeeT npuMeHITh GPU3NICCKIE M MATEMaTUICCKHUEC 3aKOHBI IS
OIMCAaHUs HAOIIOMAEMBIX SIBICHUN

Brnaneer naBeikamu IIPUMCHCHUA QJYHI[aMeHTaHLHBIX 3aKOHOB

(U3NKU, MATEMaTHKH U IPYTUX €CTECTBEHHBIX HAYK

2. pr,[IOéMKOCTB JAUCHUITIINHBI 1 BUAOB y‘-Ie6HI)IX 3aHATHUM I10 JUCTHUITIINHC

OO6mmas Tpy10€MKOCTh JTUCIUILUIMHBI COCTABISIET 4 3auéTHBIC eaquHuIbl (144

aKaJeMHYECKHX YacoB).

(1 3aueTHas enqMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM Yacam)

Bugamu y4eOHBIX 3aHATHN U pabOTHI 00YUaOIIEToCs MO JUCHUIUIMHE MOTYT

ABJIATHCA:
O603HaueHne Buabl yuebHbIX 3aHATUI 1 paboTbl obyyatollerocs
Nek NeKkuynn
Mp MpaKkTnyeckme 3aHATUA
cp CamocToATenbHasa paboTta obyyatoweroca B nepmos TeopeTuyeckoro obyyeHus
KOHTDONE CamocToAaTenbHas paboTta obyyatoLeroca U KOHTaKTHaA paboTta obyyatoweroca ¢
P npenofasaTesieM B Nepuos, NPOMeKyTOHHOW aTTecTaumm

CrpyKTypa JUCUUILIAHBIL:

dopma 00ydeHus1 — OUHasl.

KomnmyecTBo gacoB 1mo Buiam dopmbl
y4eOHBIX 3aHATHIA U pabOTHI MIPOMEKYTOUYHOM
Hanvenosanye paszena 3 00yuarorerocs aTTecTalum
Ne Q N
JMCIUTITAHBI 3 =
@) = bt o | X =8 <9
(] <
= |5 |E]O|Q | &
S
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Pa3znen 1. BeeneHue.
1 | Uctopuueckass mnepcnektuBa u | 7 3 - 6 - | 58 - MK-3.3
COBPEMEHHOE COCTOSIHUE 00JIACTH.




3apoxacHue HWHIYCTPUH
KBaHTOBBIX BBIYHCIICHUH.
[IpencraBnenne 06 0COOEHHOCTAX
KBaHTOBBIX  BBIUMCJICHUH  Ha
puMepe MIPOCTENIIETO
anroputMa /leiiya.

Paznen 2. Heobxomumsie
CBEJICHHS U3 TEOPUH
BBIYHCIUTEIHHON CIIOKHOCTH
anroputMmoB. [lonsTue
anropuTMa, MalvHa ThIOpUHTa,
YHUBEpCcaIbHas MaIlliHA
Toeropunra. Berauciaumele u
HEBBIYMCIIMMBIE (DYHKIINHY,
mpo0JieMa OCTaHOBKH. 3a/1auu
pa3pemuMocTy, MpeICTaBICHNE O
KJIacCaX BBIYUCIUTENBHOMN
cnoxHoctu. Kitaccer P u NP.
BeposiTHoCcTHas MamnHa
Trropunra, knacc BPP. 3anaun
repecy€ra KoJM4ecTBa pelIeHU,
kiacc cioxxnoctu #P. [Ipo0iema
JIEMOHCTPAINU KBAHTOBOTO
MIPEBOCXO/ICTBA HA IpUMeEpe
3amaun BosonSampling.

Pasnen 3. I'efitoBast Mmoenb
KJIACCUUYECKHUX BBIYMCIICHUH,
YHUBEpCAIbHbIE BEHTHIIH.
['efiToBast MoziENIb KBAHTOBBIX
BBIYUCIICHHUH. DJIeMEHTapHbIe
KBAHTOBBIE JIOTUYECKHUE
BEHTHJIU, OJTHOKYOUTHBIC U
JIBYXKYOUTHBIC BEHTUJIH.
YcnoBHbIE TBYXKYOUTHBIE
BEHTHJIU, IPE/ICTABIICHHE
YCIIOBHBIX MHOTOKYOUTHBIX
BEHTHJIEN uepe3
NBYXKyOuTHBbIE. OncaHue
W3MEpPEHHI B KBAaHTOBOM
TEOPHH, ONMCAHUE U3MEPEHUIN
B KBAHTOBBIX CXE€MaXx.

Pasznen 4. YHUBEpCAIBHOCTD
OJTHOKYOUTHBIX BEHTHJIEH U
BeHTHII1 CNOT.
Juckpernsanus
OJTHOKYOMTHBIX BEHTUJIEH,

[1K-3.3

IK-3.3




YHHUBEPCAJIbHBIE TUCKPETHBIC
Habops! BenTmiel. ClI0)KHOCTh
anmpoOKCUMAIIH
MIPOU3BOJILHOTO YHUTAPHOTO
npeoOpa3oBaHUsL.

Paznen 5. KBanrosoe
npeobpazoBanue Oypee.
ANTopuTM OLIEHKH (ha3bl,
OLICHKA HEOOXOMMBIX
pecypcoB, yIPOILIEHHBIN
anroput™ Kutaesa.
DKCHepUMEHTATbHBIC
peann3anuy anropuTMa
OLIEHKU (ha3bl U MPUIIOKEHHS K
pacyéTy MOJIEKYJISIPHBIX
TEPMOB.

Pazmen 6. AITOPUTM MOUCKA
nepuoaa QyHKIIHH.
dakropuzanys yucen Ha
IIPOCTBIE MHOKUTEIIH,
anroputm [Ilopa.
DKCHepUMEHTATbHBIC
peanusauuu anropurma llopa.
[pyrue anropurmel,
OCHOBaHHbBIE HA KBAHTOBOM
npeobpazoBanuu Oypre.

[K-3.3

Pasznen 7. KBaHTOBBIE
aIrOPUTMBI TOUCKA. AJITOPUTM
I'poBepa, reomeTpuyeckas
WJUTIOCTpAIMs, OIICHKa
pecypcos. [loacuér uucna
pEeLIEeHN TOMCKOBOM 3a1a4M.
VYckopenue pemenus NP-
MOJIHBIX 3a7a4. KBaHTOBBIE
MIOUCK B
HECTPYKTYypUPOBAHHOH 0aze
JNaHHbIX. ONTHUMABHOCTh
anroputma I'poBepa.
AJTOpUTMBI, OCHOBAHHBIE Ha
CIIy4alHbIX OJTyKJTaHUSX.
DKCIEepUMEHTAIbHBIE
pean3ainy MOMCKOBBIX
aJIrOpPUTMOB.

[IK-3.3

Paspen 8. Kitaccmueckne KOJIbI
KOPPEKIIHH OMHOOK,
JMHENHHbBIE KOoabl. OOk B

[K-3.3

MK-3.3




KBaHTOBBIX BBIYHCIICHUSX,
OTJIMYHE OT KJIACCUYECKOTO
ciyyasi. TpexxkyOUTHBIH KO/,
HCTIPABIISAIOMMA X-0ITHOKY .
TpexkyOUTHBIN KO,
WCTIPABJISIONMINNA Z-0IIHOKY.
Jesitukyoutnsrii kon llopa.
Pazmen 9. O611ast reopust

WCIIPaBJICHUS OIIHOOK,
JTUCKPETU3aIs OIMUOOK,
MOJ€EJb HE3aBUCUMBIX

omunbok. Kitaccuueckue 3 6 IK-3.3

JIMHEWHBIC KOJIBI, KOIbI
X»smmuHTa. KBaHTOBEIE KOJIBI
Kanbnepbanka-Illopa-Ctuna.

Paznen 10. @opmanusm
CTaOWIN3aTOPOB, IOCTPOCHUE
konoB KIIC B hopmanuzme
CTabWIIN3aTOPOB. YHUTAPHBIE
peoOpa3oBaHus U U3MEPEHUS
B opmanuzme
crabuiuzaropos. [lonsTre o
BBIUHCIICHUSX, YCTONUMBBIX K
omm6Okam. [Toctpoenue

10 | yHUBepcalibHOT0O Habopa 3 4 [K-3.3
YCTOWYMBBIX K OIIMOKaM
BeHTWIIEH. M3Mepenus,
yCTOMUYUBBIE K OLTHOKaM.
IToporosas Teopema.
OKCclepUMEHTAIIBHBIE
MEPCIIEKTUBBI PeaTu3alun
KBAaHTOBOU KOPPEKIINH
OLIMOOK U YCTOMYMBBIX K
oImuOKaM BBIUHCIICHUH.

10 Uroro: 7 30 - 58 - 20 -

3. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTH
KYPCA

JleKIIMOHHBbIE 3aHATHSA

Jlekumsa 1. Beenenme ucropuyeckas NEPCIEKTHBA M COBPEMEHHOE COCTOSIHUE OOJACTH.
3apox/ieHue HHAYCTPUHN KBAaHTOBBIX BbIuucieHui. [IpeacraBienne 06 0co0eHHOCTAX KBAHTOBBIX
BBIYMCIICHUN HA IIpUMeEpE MPOCTEeNero anropurma Jenya.



Jlexms 2. HeoOxoaumbie CBEICHHS M3 TEOPUH BBIYUCITMTEIIBHON CII0KHOCTH aJITOPUTMOB.
ITonsTue anropurma, MamiiHa ThIOPUHTaA, yHUBEpCAJIbHAs MallvHa ThropuHra. Berauciaumele u
HEBBIYMCINMbIE (PYHKIUH, TPOOIeMa OCTAHOBKH. 3ajaul pa3peliMMOCTH, IPEJCTABICHUE O
KJIacCax BbIYUCIUTEIBHOM cilokHOCTH. Kitacesl P u NP. BepostHocTHas MmamuHa TreropuHra,
kiacc BPP. 3amaun nepecuéra koaudecTBa pemieHni, kinace ciaoxxkaoctu #P. [Ipobnema
JIEMOHCTpAIMK KBAHTOBOT'O MPEBOCXOCTBA Ha MpuMepe 3a1aun BosonSampling.

Jlexuus 3. I'eiiroBast MoJieNb KJIIACCUYECKUX BBIUMCIECHUH, yHUBEpCaIbHble BEHTUIM. ['eiiToBas
MOJIeJIb KBAHTOBBIX BBIYMCIICHUN. DJIEMEHTAapHbIE KBAHTOBBIC JIOTMYECKHE BEHTUIIH,
OJTHOKYOHTHBIE U IByXKYOUTHBIC BEHTWIH. Y CIOBHBIC ABYXKYOUTHBIC BEHTHIIU, IPE/ICTABICHHIE
YCIIOBHBIX MHOTOKYOUTHBIX BEHTHJIEH uepe3 ABYXKyOuTHbIe. Onrcanue U3MepeHuil B
KBaHTOBOU TEOPHUH, ONMUCAHUE U3MEPEHUHN B KBAHTOBBIX CXEMaX.

Jlexuus 4. YHUBEpcanpbHOCTh 0IHOKYOUTHBIX BeHTHier u BenTwiit CNOT. uckperusanus
OJIHOKYOMTHBIX BEHTUJIEH, YHUBEpCAJIbHbIE AUCKPETHBIE HA0OPhI BeHTHIIeH. ClI0)KHOCTh
ANMPOKCUMAIIUH TPOU3BOJILHOTO YHUTAPHOTO MPE0Opa30BaHuUsI.

Jlextus 5. KBanroBoe npeobpazoanue Oypbe. AJropuT™ onieHKH (asbl, OlleHKa HEe0OXO0IUMBIX
pecypcoB, yInpomEHHbIN anroput™ KuraeBa. DkciepuMeHTANIbHbIE Peai3alii aITOPUTMA
OLIEHKH (ha3bl U MPUIIOKEHUS K PACUETy MOJIEKYIISIPHBIX TEPMOB.

Jlexuus 6. Anroputm noucka rnepuoja QyHkuuu. @akropusanys YUCel Ha MPOCThIe
MHOXUTENH, anroputM lopa. DxcniepumenTanbHble peanu3anun anroputMma [opa. Ipyrue
aJITOPUTMBbI, OCHOBAaHHBIC HA KBAHTOBOM IIpeoOpa3zoBanuu Dypoe.

Jlexuus 7. KBaHnTOoBbIE anropuT™bl noucka. Anroputm I'posepa, reoMmerpuueckas WUIIOCTpaLus,
oueHKa pecypcos. [loncuér uncia pemeHnii HOMCKOBOM 3aauu. Y CKopeHue perieHus NP-
MOJIHBIX 3a7a4. KBaHTOBbIE TOMCK B HECTPYKTYPUPOBAHHON 0a3e AaHHbIX. ONTUMaIbHOCTb
anroputMma ['poBepa. ANTOPUTMBI, OCHOBaHHbBIE Ha CITy4alHBIX Oy>KIaHUIX.
DKCrepUMEHTAJIbHbIE peaIn3ally TOMCKOBBIX aJlIfTOPUTMOB.

Jlexmms 8. Knaccuueckue Ko/ibl KOPPEKITUU OIMKUOOK, JIMHEHHBIE KOIbI. OMMOKH B KBAHTOBBIX
BBIYUCIICHUSX, OTJINYHME OT KIACCHUECKOTo ciaydast. TpexKyOUTHBIH KO, UCTIPaBIISIONINHT X-
omnoOKy. TpexkyOUTHBIN KO, cTpaBistonuil Z-omuoKy. [leBatukyoutnsiii ko opa.

Jlexuus 9. O61mas Teopust UCHPaBICHUS OLUIMOOK, TUCKPETU3aLUs OIIMOO0K, MOJIETh
He3aBUCHMBIX omnOok. Kiaccuueckue TMHeNRHbIE KOJIbI, KOJIbl XAOMMHUHTa. KBaHTOBbIE KO/IbI
Kanpaepbanka-1llopa-Ctuna.

Jlexuus 10. opmanusm ctadbunuzaropos, noctpoenue ko108 KIIC B popmanusme
CTa0MIIN3aTOPOB. YHUTapHbIE IPeoOpa3oBaHus U U3MEPEHUs B (hopMaliu3Me CTaOUIN3aTOPOB.
[TonsiTHE O BRIUMCIICHUSAX, YCTOMYMBBIX K ormrOkaM. [loctpoenue yHuBepcaibHOro Habopa
YCTOMUMBBIX K OIIMOKaM BeHTUiIeH. M3mepenus, ycroiunBble k ommbkam. [loporosas Teopema.
DKcrnepuMeHTaIbHbIE MEPCIEKTUBBI pealli3alii KBAHTOBON KOPPEKIIMU OLUIMOOK U yCTONYMBBIX
K OIIMOKaM BBIYUCIICHHH.

Jlexuust 11. KBanToBBIE CUMYIISLIMU: «IU(PPOBBIe» U aHalorosbie. HexkoTopeie
AKCIIEPUMEHTAJIbHbIE PEATU3alluu U MEPCIEKTUBBI aHATOTOBBIX KBAHTOBBIX CUMYJIALIUMI.

Jlexmms 12. KBantossie Beranciienust Ha NISQ-ycrpoiicTBax. KBaHTOBBIE BapHalilmOHHBIC
anroputMel: QAOA u VQE. [Ipuioxxenus k 3a1ayamM KBaHTOBOH XMMHMH. Bo3MoxxHOCTH
peain3alyy Ha COBPEMEHHBIX KBAaHTOBBIX MPOIIECCOPAX, MEPCIIEKTUBBI PA3BUTHS.



4. CTPYKTYPA U COJAEPKAHUE MPAKTUYECKOH YACTHU
KYPCA

HpaKaneCKne 3aHATUA

IpakTuyeckoe 3ausaTue 1. KBaHTOBBIEC AJITOPUTMBI.

IIpakTnuyeckoe 3anaTue 2. 3aJa4n nepecyéTa KOJIUYECTBA PelIeHNH, KIacce
CJIOKHOCTH #P.

IIpakTnueckoe 3ansaTHE 3. JJIeMEHTAPHbIC KBAHTOBbIE JIOTHYECKHUE
BEHTHJIM, OJHOKYOUTHBIE 1 IBYXKYONUTHbIC BEHTHUJIH.

IIpakTuyeckoe 3ansaTue 4. Jluckperu3anus 0JHOKYOUTHBIX BEHTUJICH,
YHHUBepCcaJibHbIe JUCKPETHbIC HA00PHI BEHTUJICH.

IIpakTUyeckoe 3aHsATHE S. AJITOPUTM OLIEHKHU (Pa3bl, OLIEHKA HEOOXOAMMBbIX
pecypcoB, ynpouéHubii aaroputMm Kuraesa.

IIpakTHueckoe 3aHATHE 6. AJITOPUTM NMOUCKA NMepHOAa PyHKIMH.
dakTopu3anMs YMceJ HA MPOCThIe MHOKUTEIN, anroputm [opa.
IIpakTnueckoe 3anaTue 7. KBaHTOBBIE AJITOPUTMBI MOUCKA. AJITOPUTM
I'poBepa, reomerpuyeckasi WJIIOCTPALMS, OLIEHKA PeCypCoB.
IIpakTuyeckoe 3ansaTue 8. Kilaccuueckune Koabl KOppeKIUU OIIUOOK,
JIMHEHHbIE KO/bI.

IIpakTuyeckoe 3ansaTue 9. Kinaccuueckue JiuHeiiHbIe KOAbI, KOAbI
Xsvmunra. KantoBslie koabl Kaabaepoanka-Illopa-Ctuna.
IIpakTnueckoe 3ansaTue 10. YHUTApHBIE NPeo0pa3oBaHUA U U3MEPEHNs B
¢popmanusme cradbuan3aTopos. [loHsaTHE 0 BHIYMCIEHUAX, YCTOHYHUBBIX K
oLIMOKaM.

5. CTPYKTYPA, COAEP KAHUE, YHEBHO-METOANYECKOE
OBECHEYEHUE CAMOCTOSATEJBHOM PAEOTHI OBYYAIOIIUXCS

VY4ebHOo-MeToIMueCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboThI
0Oy4Jaronuxcs 1Mo AUCIUIUIMHE BKIIOYAET B CEOs:

- TWIaH-TpaUK BBITIOJTHCHHUS CaMOCTOSTCIILHOW pabOThI MO TUCIUILUIMHE, B
TOM YHCJIC TPUMEPHBIC HOPMBI BpEMEHHU Ha BBIITOJIHCHUE TI0 KAXKIOMY 3aaHHIO;

- TpeOOBaHUSA K TMPEACTABICHUI0O W  O(GOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOATENbHON pabOThI;

- KpUTEPHUHU OIICHKH BBIITOJIHEHHUS CAMOCTOSITEIbHON paOOTHI.

Ilinan-rpaduk BoINOJHEHHSI CAMOCTOSITEIbHON Pad0OThHI 10 JTUCHUILJINHE



Ne | Bug camocTosiTeIbHOM HJara/cpoxn MpumepHbie | ®opMa KOHTPOJIS
n/nm | padoTel BBITIOJTHEHUSA HOPMBI
BpeMeHH Ha
BBITNIOJIHCEHUE
1 | 1-3 Henenm cemecTpa [ToaroroBska k 10 yac. YO-1 cobecenoBanue;
[IPaKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
2 | 4-6 Henenu cemecTpa IToaroroska K | 9 gac. YO-1 cobecenoBanue;
[IPaKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
3 | 7-8 Hemenu cemectpa [TonroroBka «k | 10 gac. YO-1 cobecenoBanue;
MPaKTUYECKOMY ITP-7 koHCIIEKT
3aHATHIO
4 | 9-10 Henenu cemecTpa IToaroroska K | 9 gac. VYO-1 cobecenoBanue;
[IPaKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
4 | 11-13 nenenu cemectpa [TonroroBka k | 10 yac. YO-1 cobecenoBanue;
[IPAKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
5 | 14-15 nenenu cemectpa ITogroroBka x | 10 uac. VYO-1 cobecenoBaHue;
[IPAKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
6 | 16-18 nenenu cemectpa [TogroroBka «k | 10 yac. YO-1 cobecenoBanue;
IIPAKTUYECKOMY IIP-7 xoHCIIEKT
3aHATHIO
Hroro: 58 yac.

PexkoMeHIaluM MO0 CAMOCTOSITEJIbHOM padoTe CTYAeHTOB

IInanuposanue u opeanuzayus epemeHU, OMmMEeOeHH020 HA BbINOJHEHUE
3a0aHULl CAMOCMOAMENbHOU Pabombi.

N3yuuB rpaduk BHITIOJIHEHHS] CAMOCTOSITENIbHBIX padOT, ClIeNyeT MPaBUILHO
e€¢ opraHu3oBaTh. PeKOMEHAyeTCsl M3y4YUTh KOHCIIEKT JIEKIIMOHHOTO Marepuarna,
COOTBETCTBYIOIIUI TEME KaXKJI0TO MPAKTUUECKOTO 3aHATHUS U, IPU HEOOXOIUMOCTH,
paccMOTpeTh W JCTAIM3UPOBATH OTJEIbHBIE WHTEPECYIOIIUE WJIM BbI3BIBAIOIINE
3aTPyJHEHUS] B TOHUMAHUU MOMEHTHI C MTOMOIIBI0 PEKOMEHIyEMON JIUTEePATYPHI.
OTYETHOCTh MO KAXKIOMY 3aJaHUI0 TPEAOCTABISETCS B TMOCICIHIO HEIETIO
COTJIACHO IpaduKy.

TpedoBaHus Kk npeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOSITEJILHOI padoThI

[Ipu moaroroBke Kk yctHoMy ompocy (YO-1) Bocnosib30BaThcsi MaTepuagaMu
U3 PEKOMEHJI0BAaHHOW JuTepaTypbl. OLIEHUBAIOTCS:

¢ BJIQJICHUE MaTEpPHUAJIOM;

o yMeHue (OpMYJIMPOBATH CBOM MBICIIH, OTCTaUBATh CBOIO TOUKY 3PEHUS;

e YMEHHE 3aJ1aBaTh BOIIPOCHI OMIOHEHTY;

e YMEHHE OTBEYATh Ha BOMPOCHI ONIMOHECHTA;

e YMEHHE MOJABECTH UTOTO IO PE3yJbTaTaM 00CYKIACHUS.




KoHTpois pe3yIbTaTOB CaMOCTOATEJIbHON paboThI CTYJICHTOB
OCYIIECTBISICTCS B Mpeneiax BPEeMEHU, OTBEJCHHOTO Ha 00s3aTEeNbHbIE y4eOHBIC
3aHATHS U BHEAYJUTOPHYIO CAMOCTOSITENIbHYIO pabOTy CTYAEHTOB MO JUCLHUILIUHE,
MPOBOAUTCA B MMCHMEHHOM U YCTHOM opMme.

KoHTposb caMocTosATeNbHOM pabOThI CTYIEHTOB MPEyCMaTPUBACT:

e COOTHECEHME COAEP>KAHUS KOHTPOJIS C LEISIMU O0yUYECHMS,;

o OOBEKTUBHOCTH KOHTPOJIS;

¢ BaJUJAHOCTb KOHTPOJS (COOTBETCTBUE MPEABSBIIEMbIX 33JJaHUIl TOMY, UTO
IPEIO0JIaraeTcs IPOBEPUTD).

Kpurepuu oieHKH pe3yJibTAaTOB CAMOCTOSITEJIbHOI padoThI

KputepusMu oIieHOK pe3yJIbTaTOB BHEAYIUTOPHOM CAMOCTOSATEIHHON PaOOTHI
CTYJICHTA SIBIIFOTCS:

e YPOBEHHb OCBOCHHUS CTYACHTOB YUCOHOTO MaTepuaa;

e YMEHHS CTYJICHTA WCIOJIb30BAaTh TCOPETUICCKNE 3HAHMS MPH BBHITIOJTHEHUU
MPaKTUYECKUX 3a]1a4;

¢ CHOPMUPOBAHHOCTH OOIICYUECOHBIX YMECHUH;

e YMEHHUS CTYJCHTA aKTUBHO HCIIOJIb30BATh JICKTPOHHBIC 00pa30BaTEIbHBIC
pECYpChI, HAXOIUTh TPEOYIONIYIOCS HHPOPMAIIUIO, PUMEHSTh Ha MMPAKTHKE;

¢ 00OCHOBAaHHOCTB U YETKOCTh U3JI0’KEHHUS OTBETA;

« odopmIileHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMU;

¢ YMEHHE OPUEHTHUPOBATHLCS B MOTOKE MH(GOPMAIINH, BBIJEIATh TJIABHOE;

o yMeHHue c(hOpMHUPOBATH CBOIO MO3UIIUIO, OIICHKY U apryMEHTUPOBAThH €€.



6. KOHTPOJIb JOCTUXKEHUSI IIEJIEM KYPCA

[1K-3.3 Cniocoben pazpabartbiBaTh,
OTJIAXKUBATH U OITUMU3NUPOBATH
IIPOrPaMMHBIHI KOJI C
UCIIOJIb30BaHHEM COBPEMEHHBIX
SI3BIKOB IIPOrPaMMUPOBAHU,
BKJIIOYAsi MAHUITYJIMPOBAHHE
JaHHBIMU

HCTIONIb30BaHUEM COBPEMCHHBIX SI3BIKOB
POTrPaMMHUPOBAHUS
YMmeer  pa3pabarblBaTh  NPOTPAMMHBIA  KOX €
HCTIOJIb30BaHUEM COBPEMEHHBIX SI3BIKOB
IIPOTpaMMHUPOBAHUS

Braneer HaBblIkamMu  pa3pabOTKH,  OTIAagKH U
ONTUMH3AIMY POTPAMMHOI0 KOJIa ¢ UCIOJIb30BAHUEM
COBPEMCHHBIX S3bIKOB IPOrPaMMHUPOBAHMSA, BKIIOYAs
MaHUITYJIMPOBAHUE JaHHBIMA

Ne KonTpoJsmmpyembie Kox u HaumeHoBaHue Pe3yabTaThl 00yueHust OueHouHbIE CPpeACTBA
n/n pasfelibl / TeMbl HHAMKATOPA T0CTHKEHUS Texy il TpoMesKyTOuHAS
AVCHUTLTHHBI KOMIIETeHIIUH KOHTPOJIb aTTecTanus
1 Paznensr 1-10 3HaeT, kKak paspabaTeiBaeTca mporpaMMHBIE kox ¢ | V(-1 3a4ér (BOIPOCH

cobecenosanue; | 1-12)
ITP-7 xoHCHIEeKT

THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, METOJAMYECKUE MaTEpUalIbl, OIPEIACISAIOINE IPOUECAYPhl OLCHUBAHWUS 3HAHWM, YMEHUH HU
HAaBBIKOB U (HMJIN) OTBITA JICITEIILHOCTH, a TAaK)Ke KPUTEPUHU U MOKa3aTeIu, HECOOXOIMMBbIE JUTsl OIICHKU 3HAHUM, YMEHHM, HABBIKOB

U XapaKTepu3yoIlre pe3yabTaThl 00yUueHus, peacTaBieHsl B [Ipunoxenun




7. CHUCOK YYEBHOU JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u nevammvie uz30amUs)

1. Anexcannp Epmios. KBantoBoe npeBocxonctso // IlomymnsipHas MexaHuka. —
2018. — Ne 5. — C. 54—59. ApxusupoBano 15 urons 2020 roza.

2. IIpeckumn Jlx. KBanTtoBas nH(pOpMaIms 1 KBAaHTOBbIE BhIUUCICHHS. — VbKeBCK:
PX]1, 2008—2011. —464+312 c.

3. OnenoB JI. A. CnuHOBBIE TOTHYECKIE BEHTUIIM HA OCHOBE KBAHTOBBIX TOUECK
// CopocoBckuii 00pa3oBarenbHbIi xypHai, 2000, T. 6, Ne 3, c. 93-98;

4. BamueB K. A. KBaHTOBbIE KOMIIBIOTEPHI M KBAHTOBBIC BBIUMCICHUS
ApxusHas xornus oT 10 gespans 2009 na Wayback Machine // YOH. — 2005. —
T.175.—C. 3—39.

5. Hunbecen M., Yanr 1. KBaHTOBBIE BHIYMCICHHS U KBAHTOBAsi MH(OpMaLus.
— M.: Mup, 2006. — 824 c.

6. Oxwuros 0. U. KBanTosie Beramciienus. — M.: Makc IIpecc, 2003. — 152
c. ApxuBHas konus ot 8 mapta 2013 na Wayback Machine

JlonoiHUuTeIbHAS JIUTEPATypa
(neuammnvie u snexmporHbie uz0aHUs)

1. Hoitu /1. CrpykTypa peamsHoctu. — MoxeBck: PX/I, 2001. —400 c.

2. Kaiie @., Jlagpnamm P., Mocka M. BBeneHue B KBaHTOBBIC BBIUHCIICHUS. —
Nxerck: PX]1, 2009. — 360 c.

3. Oxuros 1O. U. KoncrpyktusHas duzuka. — Vboxesck: PX]], 2010. — 424 c.

4. KBaHTOBbIC BBIUMCIICHUS 33 M TPOTUB ApxuBHas korusi oT 16 mapra 2021 Ha
Wayback Machine / ITox pen. Camopaudero B. A.

5. baymeticrep /., Oxept A., Haitmuarep A. @u3nka KBaHTOBOM MH(pOpMALIUN. —
M.: Iloctmapkert, 2002. — 376 c.

6. BamueB K. A., A. A. KokuH. KBaHTOBBIE KOMIBIOTEpHI: HAIEKIBI U
peanbHOCTh. — Mxesck: PXJI, 2004. — 320 c.



Ilepeyens pecypcoB HHPOPMANUOHHO-TEJTCKOMMYHUKANMOHHOU CeTH
«HTEepHET»

https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D1%8
B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80

https://aws.amazon.com/ru/what-is/quantum-computing/

https://trends.rbc.ru/trends/industry/626bb8859a7947e7bdbadbcd

https://azure.microsoft.com/ru-ru/resources/cloud-computing-dictionary/what-is-
guantum-computing/

https://habr.com/ru/company/getmatch/blog/687154/

https://habr.com/ru/company/sberbank/blog/343308/

https://big-i.ru/innovatsii/tekhnologii/kvantovye-vychisleniya-chto-nuzhno-znat-
rukovoditelyam-kompaniy/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecreYeHust

[Ipu ocymecTBiIeHHH O0pa30BaTEIBLHOrO IIpolecca 10  JUCITUILUIMHE
UCIIOJIB3YeTCS OO0Iee IPOrpaMMHOE OOCCICYCHHUE KOMITBIOTEPHBIX YUYCOHBIX
kiaccoB (Windows XP, Microsoft Office u ap.).

S.METOINYECKHUE YKA3ZAHUA 110 OCBOEHUIO JTUCLHUIIJIMHbI

IlnanupoBaHue W OpraHu3anusi BPpeMeHH, OTBEJCHHOI0 HAa HM3y4YeHHe
AUCHMILUTAHBI. [[pUCTYIUTh K OCBOEHUIO JTUCHUILIMHBI CIEAYET HE3aMeNJIUTEIIbHO
B CaMOM Hayayie y4eOHOro ceMmectpa. PekoMeHIyeTcsi M3y4HTh CTPYKTYpy U
OCHOBHBIE TOJI0OKeHUs Pabouelt nmporpamMmbl quciuruinHbl. OOpaTUTh BHUMAaHUE,
YTO KpOME ayJUTOPHOW paboThl (JEKIMH, MPAKTHUECKUE 3aHATHS) TJIAaHUPYETCS
camocToATeNbHas paboTa, UTOTH KOTOPOW BJIMSIOT HA OKOHYATEIBHYIO OLIEHKY IO
UTOraM OCBOCHHUS Yy4yeOHOW nmuciuIuMHbl. Bcee 3aganus (ayauTopHbIe U
CaMOCTOSITEJIbHBIE) HEOOXOJUMO BBINIOJIHATh M MPEAOCTABISITH Ha OIEHKY B
COOTBETCTBHUH C TPaAPUKOM.

B mpomecce wu3ydeHus wmaTepuagoB y4eOHOTO Kypca Mpejjlararorcs
cieayroue GopmMbl padOT: YTEHUE JIEKIUH, TPAKTUUECKUE 3aHATHS.

Jlexyuonnvie 3anamus OPUCHTUPOBAHBI HA OCBEILICHHE BBOJHBIX TEM B
KKIbIA pa3fies Kypca W MPU3BaHbl OPUEHTUPOBATH CTYJICHTOB B IpejaracMoM
Marepualie, 3aJ0XKUTh TEOPETUYECKUE U METOHOJIOTUYECKHE OCHOBBI IS
JaTbHEHIIeH caMOCTOSTENHHON PabOThI CTYICHTOB.


https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://aws.amazon.com/ru/what-is/quantum-computing/
https://trends.rbc.ru/trends/industry/626bb8859a7947e7bdbadbcd
https://azure.microsoft.com/ru-ru/resources/cloud-computing-dictionary/what-is-quantum-computing/
https://azure.microsoft.com/ru-ru/resources/cloud-computing-dictionary/what-is-quantum-computing/
https://habr.com/ru/company/getmatch/blog/687154/
https://habr.com/ru/company/sberbank/blog/343308/
https://big-i.ru/innovatsii/tekhnologii/kvantovye-vychisleniya-chto-nuzhno-znat-rukovoditelyam-kompaniy/
https://big-i.ru/innovatsii/tekhnologii/kvantovye-vychisleniya-chto-nuzhno-znat-rukovoditelyam-kompaniy/

lIpakmuueckue 3anamus aKLIEHTUPOBAHBI HA MPUHIUIIUAIBHBIX BOIPOCAX
Kypca 1 Ipu3BaHbl CTUMYJIUPOBATH BEIPAOOTKY MPAKTHUECKUX YMEHUH.

[Ipy mOATrOTOBKE K MPAKTHUYECKOMY 3aHSATHIO HEOOXOJMMO CHadyaia
O3HAKOMHUTBHCS C MATEPHUAIIOM JIEKLMHU, a 3aTEM C MaTepUaJlaMd M3 OCHOBHOM M
JONIOJIHUTENBHOU JTUTEPATYPhl. BBIydYUTh OCHOBHOW TEOPETUYECKUN MATEPHUAIL 10
TeMe (10 MaTepuaiaM JISKIMA U OCHOBHOM JIUTEPATYyphl).

[Ipu pabote ¢ nuTeparypoil HEOOXOAMMO BHUMATEIBHO M3y4YaTh pa3/eiibl,
COOTBETCTBYIOIIME TEME 3aHATHs, MPU TMOUCKE HHGOPMAIMK B SJICKTPOHHBIX
cUCTEMaX HEO0OXOJAMMO MPABWIBHO CHOPMYIUPOBATH MOMCKOBBIM 3ampoc, JTydlie
UCIIOJIb30BaTh HECKOJIbKO BAapHUAaHTOB 3ampoca [Jsi pacIlUpeHus: BO3MOKHOCTU
noucka HHQpOpMalUM B CEeTU HHTEpHET. MCmonap30BaTh MOMKHO — TOJIBKO
uHbOpMaIUIO ¢ OPUITUATBHBIX TEMATUHYECKUX CANTOB WM CAUTOB OpraHU3allUu.

Oco0060 3HaUNMOI 1J1 TPpOo(heCcCUOHATBEHOM MOATOTOBKU CTYJIEHTOB SIBJISECTCS
camocmosmenvHas paboma no Kypcy. B xone »aToil paboThl CTYyI€HTHl OTOMPAIOT
HEO0OXOAMMBIN MaTEpHAJI 10 U3y4aeMOMY BOIPOCY U aHATM3HUPYIOT ero. CTyieHTam
HEOOXOJIMMO O3HAKOMHUTBCS C OCHOBHBIMH HCTOYHMKaMH, 0€3 KOTOPBIX
HEBO3MOYKHO MOJHOLIEHHOE TIOHUMaHuE MPOo0IeMaTHKU Kypca.

OcBoeHMEe Kypca CIOCOOCTBYET pPa3BUTHIO HABBHIKOB OOOCHOBAaHHBIX U
CaMOCTOATENBbHBIX OIIEHOK (akToB M KoHuenuuid. IloatomMy Bo Bcex (opmax
KOHTPOJISI 3HAaHWW, OCOOEHHO MpHU claade 3ayeTa, BHUMAHUE oOpamiaercs Ha
MOHUMAaHUE MPOOJIEMATUKU Kypca, Ha YMEHHUE NMPAKTUUYECKH MPUMEHSTh 3HAHUS U
JieaTh BBIBO/IBI.

Paboma c¢ numepamypou. PexoMeHIyeTcs HCHOJIb30BaTh pPa3IMYHbIC
BO3MOXKHOCTH palOThl ¢ JuTepaTypoil: ¢oHabl Hay4dHou Oubnumoreku J[BOY
u aekrpornbie ombmmoreku (http://www.dvfu.ru/library/), a taxke mocTymHbIe
JUISL KCTIOJIb30BAHUSA JPYTUe HAyUYHO-OMOINOTEUHbIE CUCTEMBI.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI

YueOHble 3aHATHS TO AUCHUIUIMHE MOTYT MPOBOJUTHCS B CIIEIYIOIIUX
MOMEIICHHIX, OCHAIIIEHHBIX COOTBETCTBYIOIUM 000PY/I0BAaHUEM M MPOTPAMMHBIM
oOecrieueHneM, pacroIokKeHHbIX 1Mo aapecy 690022, r. Bnagusoctok, o.Pycckuid,
1. Asxkc, 10:

[lepeueHb MaTepUATTBHO-TEXHUUYECKOTO M MPOrPAMMHOTO oOecrnedeHust
JTVCLIUIUIMHBI IPUBEICH B TAOJHIIE.

HanmeHnoBanue
crHenvaabHBIX o Ilepedenp MHMLIEH3HOHHOTO
. OCHAaIIEHHOCTD CIEIHAILHBIX TOMEIICHUH U
MOMEIIEHNUH 1 " MIPOTPAMMHOTO 00eCTICUCHHS.
o MTOMEIICHUH JUTS IPOBEACHUS YIeOHBIX
MOMEIIEHNH IS N ¢ PekBU3NTHI MOATBEPIKIAIOILETO
. 3QHSITHH, AJI1 CAMOCTOSITETLHON pabOThI
CaMOCTOSITEILHOM JIOKyMEHTa
paboThr*

Y4eOHble ayIUTOPHH ISl IPOBEICHHS YUeOHBIX 3aHATHH:

B cootBercTBuH ¢ 1.4.3. PI'OC



http://www.dvfu.ru/library/

690922, ITpumopckuii
Kpai, r. BnanuBocTok,
ocTpoB Pycckuid,
IIOJIyOCTPOB
CanepHblif, TOCETOK
Asike, 10, xopmyc L,
ayn. L 561a.
VYueOHas ayguropus
JUI IPOBEIEHHS
3aHATHUH JTEKIIHOHHOTO
THUIA, TPYTIOBBIX U
WHIUBUAYaIIbHBIX
KOHCYJIbTallUH,
TEKYILEro KOHTPOJIs U
IIPOMEKYTOYHOI
aTTecTaluu

[NTomereHne YKOMIUIEKTOBAHO
CICINANN3NPOBAHHON Y4eOHOH MeOeIbIo
(mocamounbix Mect — 30). JIocka aymuTopHasl.

Crermmammsuposansoe [10 ve
Tpedyercs

[Tomemenns s CaMOCTOATENBHOM PaOOTHI:

A1042 ayguropus s
CaMOCTOSITEIILHOM
paboTHI CTYICHTOB

Mowno6iok Lenovo C360G-i34164G500UDK —
115 wt.; HTErpUpOBaHHBIN CEHCOPHBII
muctoieit Polymedia FlipBox; Kommup-npuaTep-
LBETHOH cKaHep B e-mail ¢ 4 moTkamu Xerox
WorkCentre 5330 (WC5330C; ITogHOIBETHBIH
Konup-npuHTep-ckanep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue asis
WHBAJHIOB U JIUI[ C OTPAHUYCHHBIMHU
BO3MOXHOCTAIMU 370p0oBbs: Jlucrnuie bpaiins
Focus-40 Blue — 3 wr.; Jducrueii Bpaiins
Focus-80 Blue; Pabouas cranmust Lenovo
ThinkCentre E73z — 3 wir.; Buaeo yBenuuntens
ONYX Swing-Arm PC edition; Mapxkep-
mukTodor Touch Memo mdposoii;
YcTpoicTBO HOPTAaTUBHOE ISl YTEHUS
IUIOCcKoIeyaTHBIX TekcToB PEarl;
CkaHHMpPYIOIIAs M YUTAIOIIAs MAIInHA JIJIsI
HE3PAYNX U CIa00BHIAMINX MOJIB30BaTENEH
SARA; Ilpunrep bpaiins Emprint SpotDot - 2
wit.; [IpunaTtep bpaitng Everest - D V4; Buneo
yeenmuutesnis ONYX Swing-Arm PC edition;
Buneo ysenuuurens Topaz 24” XL
CTaIlMOHAPHEIH AMEeKTpOHHBIH; O0yuaromas
cucTeMa JUIs IeTel TaKTHIbHO-pedeBast, IH00
JUISL JIFOZIeH ¢ OTpaHUYeHHBIMH BO3MOXKHOCTSIMU
310pOBbs; ¥YBenuuuTenb pyuHoil Bugeo RUBY
MOPTAaTUBHBIN — 2 WIT.; DKpaH Samsung
S23C200B; Mapxkep-aukrodon Touch Memo
(GpPOBOI.

Microsoft Windows 7 Pro MAGic
12.0 Pro, Jaws for Windows 15.0
Pro, Open book 9.0, Duxbury
BrailleTranslator, Dolphin Guide
(xoHTpakT Ne A238-14/2);
HewuckirountensHple TpaBa Ha
ucnonezoBanue [10 Microsoft
pabounx CTaHIUI TOTB30BATEICH
(xoHTpakT DA-261-18 ot
02.08.2018): - nuieH3Us Ha
KIIMEHTCKYIO OIepalliOHHYIO
CHCTEMY; - JIMLEH3US Ha ITaKeT
O(HCHBIX MPOIYKTOB I PA0OTHI C
JIOKYMEHTaMH BKJIFOYast
¢dopmar.docx , xIsx , .vsd, .ptt.; -
JIMLEH3HS T1a TIPABO MOKITIOUCHUS
MOJIb30BATENS K CEPBEPHBIM
OTIEPAIIMOHHBIM CUCTEMAM |,
rcnonbp3yeMsM B JIBOVY : Microsoft
Windows Server 2008/2012; -
JIMIEH3Hs Ha TIPABO MOKITIOYCHUS K
cepsepy Microsoft Exchange Server
Enterprise; - nuiensus na mpaBo
TOJKJTFOUCHHS K BHYTPCHHEH
uH(OPMALMOHHOI! crcTeMe
JIOKyMEHTO000pOTa U MOPTAITY C
BO3MOXKHOCTBIO TIOUCKA
uH(popMaLUK BO MHOXKECTBE
Y/IAIEHHBIX U JIOKATbHBIX
XpaHWIKINAX, pecypcax,
oubnmoTekax nHPOPMAIIHH,
BKJIFOUAst OPTAJbHBIC XPAHUIIUIIA,
ucrnoib3yemoii B JIBOY: Microsoft
SharePoint; - nunen3us Ha npaBo
MOJIKITIOYEHHS K CUCTEME
LEHTPAIN30BAHHOTO YIIPABICHUS
paboYrMK CTAHIUSIMH,
ncnonp3yemoit B JIBOY: Microsoft
System Center.

10. ®OHAbI OHEHOYHBIX CPEJACTB
@oHBI OLIEHOYHBIX CPEACTB MPEICTABIECHBI B IPUIOKEHUH.




(¢ponowr oyenounvix cpeocme sxmouaiom 6 cebsi: nepeueHb Gopm OyeHUBaHusl,
NPUMEHAEMbIX HA PA3IUYHBIX IMANAx QOpMUpPO8aHUs KOMNEeMeHYull 8 Xooe
0CB0EHUS OUCYUNTIUHBL MOOYJISL, WKATLY OYEHUBAHUS KAHCOOU (hOpMbL, C ONUCAHUEM
UHOUKAMOPO8  OOCMUNCEHUs. 0CB0EHUs  OUCYUNIUHbL CORNACHO  3ASI6TIEHHBIX
KOMnemenyull, npumepvl 3A0aHULL MeKYWe20 U NPOMENCYMOYHO20 KOHMPOJS,
saxntouenue pabomooamens na @OC (OM))
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HepequL (l)OpM OLCHUBAHMSA, IPUMEHACMBIX HA PA3JIUYHBIX 3Tanax (l)OpMI/IPOBaHI/IH KOMHeTeHHI/Iﬁ B X0/J1¢ 0CBOCHMUSA
AUCHUIIIMHBI / MOaYyJIsd

Ne Kontpouupyembie Kox u HaumeHoBaHue Pe3yabTaThl 00yyeHus OueHouHbIe cpeACTBA
n/n pasnesibl / TeMbl HHIUKATOPA I0CTHKEHHSA Texymuii POMEKYTOUHAS
AUCHHUTILIUHBI KOMIeTeHIHU KOHTPOJIb aTTecTamus
1 Pazgensr 1-10 3HaeT, Kak paspabaTeiBaeTcs IporpammHbii kox ¢ | VO-1 3auéT (BOIpPOCH
HCTIONIb30BAaHIEM COBPEMEHHBIX SI3BIKOB .
I1K-3.3 CnocobeH pazpabaTsiBaTh, P cobecenoBaHue; 1-12)

IIPOTPaMMHPOBAHUS
Ymeer  pa3pabaTbiBaTh  IMPOTPaMMHBIH KO  C

OTJIa)XKHUBaTh U ONITHMHU3UPOBATH I1P-7 KOHCIIEKT

[pOrPaMMHBIN KO € HCIIOJIB30BAHUEM COBPCMCHHBIX S3BIKOB

HCIIOJIb30BAHUEM COBPEMCHHBIX IPOrpaMMHPOBAHHUS

SI3BIKOB IIPOrPAMMHUPOBaHHS
3IKOB MPOTPAMMUPOBAHIA, Bnaneer  HaBblkamMu — pa3pabOTKH,  OTJIAagKd U

BKJIIOYasd MaHUITYJIMPOBAaHUC
OIITUMU3aIUX TPOrpaMMHOT0 KOJia C UCITIOJIb30BAHUEM

JaHHBIMU
COBPCMCHHBIX A3BIKOB IPOrpaMMHUPOBAHUA, BKJIHOYaA

MAaHUITYJIMPOBAHUEC JaHHBIMU

OHeHO‘{HbIe cpeacrBa AJs TCKYIIEro KOHTPOJIsA

Tekymiast aTTecTanus CTyICHTOB MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBUH C TIOKAIBHBIMA HOPMAaTUBHBIMU akTaMu J[BOY

U SIBISETCS 00s13aTENLHOM.
Texymias arrectanusi NPOBOAMTCS B (POPME KOHTPOJBHBIX MEPONPUATHA (KOHTPOJBHBIX pPabOT) MO OLEHUBAHHIO

(hakTUYECKUX pe3yJIbTaTOB O0YUYEHUS CTYJACHTOB U OCYIIECTBISETCS BEAYIIIUM MPETOo1aBaTEIEM.

OOBexkTamMu OIICHUBAHUS BHICTYTIAOT:

— y4yeOHas TUCIUILIMHA (CBOEBPEMEHHOCTh BBHITMIOJIHCHHS PA3IMYHBIX BUIOB 3aJJaHUM, TTOCEIIAEMOCTh BCEX BUJIOB 3aHATHI 110
aTTECTyEMOMU JUCHUILIUHE);

— CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YPOBEHb OBIIQJICHUS TPAKTUYECKUMH YMEHUSIMH M HABBIKAMU TI0 BCEM BUJaM yUeOHOU pabOThI;

— MOCEIICHUE 3aHITUI

— pe3ybTaThl CAMOCTOSITEIBHON PabOTHI.

CocTaBisieTcs KaJleHIapHbBIN M1aH KOHTPOJBbHBIX MEPONPHUATHM 10 AuctuMIuInHEe. OIeHKa MOCeaeMOCTH, CBOEBPEMEHHOCTh



BBITIOJTHEHHS Pa3UYHBIX BHUJIOB 3aJaHUN BEAETCS HA OCHOBE KypHasla, KOTOPBIA BeAET MpemnojaBaTellb B TeUCHHUE Y4EOHOTO
ceMecTpa.

Bonpocs a5 codecenoBanust

. Anroputm Jloitua.

. Anroputm Hlopa.

. Anroputm I'poBepa

. Opakyn

. KBaHTOBas 3a1yTaHHOCTH

. Cynepnosunus

. Anroput™m 3anku-BusHepa

. AITOpPUTM MOUCKA SKCTPEMYMA TUCKPETHON (QyHKINU

O© 00 NO O WDN P

. Anroputm Xoiiepa

10. KBaHTOBBIE 1IENTH U CXEMBI

11. KBaHTOBBII KOMIIBIOTEP

12. XpoHoioTHsI KBAHTOBBIX BHIYUCIICHHM

13. KBaHTOBOE pacnpeeieHre KITFUeH

14. Kimacc BQP

15. KBaHTOBOE MPEBOCXOACTBO U KBAHTOBBIN MapayieIu3M

Ouenka Onucanue cxeMbl OLICHUBAHUS
«OTIM4HO» [Toka3siBaeT riyObOKO€ U MPOYHOE YCBOCHHE MaTepHasa
pasnena. [lonHsble, mociaen0BaTeNbHbIE, TPAMOTHBIE U JIOTUYECKH
u3naraeMble oTBeThl. JleMoHCTpalus o0Oy4Jaromumcs 3HaHUu# B
00beMe PEKOMEHIOBAHHOM U IOMOJIHUTEIbHOM JIUTEPATYPHI.




Y4eOHbIi MaTepran BOCIPOU3BOIUTCA C TPeOyeMOil CTeNeHbIO

TOYHOCTH.

«Xopouio»

Hanuyne B oTBeTE HECYIIECTBEHHBIX OMNOOK, YBEPEHHO
HCIIPABJISIEMBbIX M1OCJIE TOMOJIHUTEIbHBIX U HABOIAIUX
BOMPOCOB. JleMoHCTpanus o0yJyaromuMcs 3HaHUH B 00beMe
MIPOMIEHHON TPOrPaMMBbl; UETKOE U3JI0KEHUE U3YUEHHOTO

MaTrepHana.

((YIIOBJ'IGTBOPI/ITBJ'IBHO»

Hanynaue HECYHICCTBCHHBIX OIIHMOOK B OTBETC, HC

UCIPaBIIIEMbIX oOyyaromuMcs. JleMoHCcTpaus HeI0CTaTOYHO

MOJIHBIX 3HAHUH O MPONHACHHON Mporpamme,

HECTPYKTYPUPOBAHHOE, HECTPOIHOE N3JI0KEHNE YIeOHOTO
MarepHaja IpHu OTBeTe.

«HeynoBneTBopuTEIBHO»

JleMoHCTpHUpYyeT HEMOHUMAaHUE ITPOOIJIEMbI, HE3HAHHUE ITPOLIECCOB
U3y4aeMoH NpeMeTHON 00J1aCTH, OTIIMYAIOIIUICS HEerlTyOOKUM
PACKPBITUEM TEMbI; HC3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH,
Hec(OpMHUPOBaHHBIMU HAaBbIKAMM aHAJIN3a SIBJICHUH, IPOLIECCOB.
Jlomnyckarorcs cepbe3Hble OLIMOKU B COJEPKaHUU OTBETA;
HE3HaHHME COBPEMEHHOW MPOOJIeMaTUKU U3ydyaeMoi 00J1acTH.

OueHouHble cpeaCcTBA ISl MPOMEKYTOUYHOM ATTeCTANNH

KOI[ U HAUMECHOBAaHUEC
HHAUKATOPAa TOCTHKCHUS
KOMIIETCHIIMHA

Pe3yabTaThl 00yueHust

HIxkana oueHMBaHUSA NPOMEKYTOYHOM aTTECTAIUN

HeynoBiieTBopurteabHO

YaosaerBopuTeabHO

Xopowo

OT1IHYHO

[K-3.3 Crioco6en
pa3pabaTbIBaTh, OTIIAXKNBATH
¥ ONTHMU3HUPOBATH
IIPOrpaMMHBII KOJI C
HCIOJIb30BaHUEM
COBPEMEHHBIX S13bIKOB

3Haer,
[IPOrpaMMHBII
WCITOJIb30BAHUEM COBPEMEHHBIX
A3BIKOB IIPOTrPaMMUPOBAHUS

KOJ

Kak pa3paOaThiBaeTcs

C

Hesnanue bazosoti
MEPMUHONO2UU, OCHOGHBIX
NOHAMU U 3AKOHOG

3naem b6azoeyro
MePMUHONIOSUIO,
OCHOBHbIE NOHAMUSL U
3aKOHbI meopuu

3naem b6azoeyro
MEPMUHOTIO2UIO,
OCHOBHbBIE NOHAMUSL U
3aKOHbL Meopull, HO
donywennvt 2-3
HecyuecmeeHHbvle
OWUOKU.

3naem bazosyro
MEPMUHONO2UIO,
OCHOBHbIE NOHAMUS U
3aKOHbI Meopuu.




pOTpaMMUPOBAHUS,

BKJIIOYass MaHUITYJIMPOBAHUE

JaHHBIMHA

YMeeT pa3zpabarblBaTh NPOrpaMMHBII
KO/l C HUCIIOJIb30BAaHUEM COBPEMEHHBIX
SI3BIKOB IIPOrPAMMHUPOBAHHUS.

He mooicem NpUMeHsims
OCHOBHbLE MEMOObL

Ymeem npumensmo
OCHO8HbLE MeMmOoObl, HO
npu 3mom oonywenwl I-
2 cywecmeenHble
ouuoKuU.

Ymeem npumensamo
OCHOBHbIE MEMOObL, HO
donywennvl 2-3
HecyujecmeeHHble
OWUOKU.

Ymeem npumenameo
OCHOGHbLE MEMOObl
meopuu.

Bnaneer  HaBblkamMm  pa3paboTKH,
OTIAIKH u ONTUMHU3AIAN
MPOTPaMMHOTO Koza c
HCTIONIb30BaHUEM COBPEMEHHBIX

SA3BIKOB IMMPOTPaMMHUPOBAHMS, BKIIIOYaAs

He enaoeem nasvixamu
paspabomxu u OmaaoKu

Braoeem nasvixamu
paspabomxu u
OMAAOKU, HO NPU IMOM
donywenwl 1-2
cywecmeennvle
owubKU.

Bnaoeem nagvixamu
npumeHenus
Ppaspabomox u omuaoKu,
HO donyujeHvl 2-3
HecyujecmeeHHble
owubKu.

Bnaodeem nagvikamu
npuMeHeHUs.
@yHOameHmanbHbIX
3aK0H08 meopuu
geposimHocmett u
Mamemamuieckoul
cmamucmuku npu

MaHUIYJIMPOBAaHUE NaHHBIMU uccieoo8anuu
pasiudHovlx
Quszuueckux AeneHull.
Bonpocsl Kk 3a4éTy WJIN K IK3aMeHY
1. Knaccuueckoe W KBAaHTOBOE IIPOCTPAHCTBA COCTOSSHUM CHUCTEMbl. JIMCKpETHOE TMpEeACTaBICHUE KIACCUYECKOTO

MIPOCTPAHCTBA Yepe3 OUTHI OMHATPHOTO pa3ioKeHus koopauHat. KoHeuHoMepHbIe TPOCTPaHCTBA KBAHTOBBIX COCTOSIHUN. BekTop

cocrosinus. Kyour.

2. U3mepenue kBantoBoro coctosaus. [IpaBuno bopua. 3mepenus B pazubix 0azucax. [Ipouenypa kBanToBOM TOMOTpaduu
Ha mpuMepe oaHoro kyouta. [Ipunun wHeompeneneHHoctu bopa-I'elizeHOepra Ha mnpumepe oaHoro Kyouta. OmnepaTtopsl
KOOPAWHATHI, UMITYJIbCA, DHEPTUH, UX IPMUTOBOCTh. IX COOCTBEHHBIE COCTOSIHUS U COOCTBEHHBIE 3HAUeHUA. CBs3b PU3MUECKUX
BEJIMYUH C SPMUTOBBIMHU ONEPATOPAMHU.

3. YpaBuenue lllpeaunrepa. YHuTapHas auHaMuka BekTopa coctosHus. OOiiee pemenue 3anaun Komm s ypaBHEHUs
[Ipenunrepa yepe3 MaTpUUHYIO SKCIIOHEHTY U Yepe3 COOCTBEHHBIE COCTOSHUSI OIlepaTopa dHEPTUH.

4. KOMIO3UTHBIE KBAHTOBBIE CUCTEMBI. TEH30pHBIE MPOU3BEACHHUS ITPOCTPAHCTB, COCTOSHUMN U ONEPATOPOB.




5. Marpuna mnotHocTH Jlangay uyuctoro cocrosinus U ypaBuenue llpeaunrepa nis nee. CmenanHbie cOCTOSIHUS. YacTUUHbBIE

HU3MCPCHUAL. HonyquI/Ie CMCIIAHHOI'0 COCTOHHUA B PC3YJIbTATC YaCTUIHOTI'O U3MCPCHUS. I[OHOJ'IHCHI/IC CMCIIAHHOI'O COCTOSAHUA A0
YUCTOI'O B paCIIMPCHHOM IIPOCTPAHCTBC.

6. Teopema HIMunra. SVD- pasnoxenue Marpun. DHTpornus Illennona u ¢on Heiimana. DHTpomnus ABYyX-4aCTUYHOU
3aIyTAaHHOCTH.

7. Knaccuueckue BBIYHCIEHHS C OPAKyJIOM, MX CI0XHOCTh. KBaHTOBBI opakyjs. KBaHTOBBIH alrOpPUTM C OPAKYJIOM.
KsanroBoe Beruncienue. I'eittel. OqHoKyOUTHBIC, UX o0mui By, reiTsl [layau, CNOT. Peammzanus refitoB NOT u CNOT nHa
3apsAJI0BBIX COCTOSIHUSX AJIEKTPOHOB B KBAHTOBBIX TOYKAX.

8. Anroputm I'poBepa miis 3agauun nepedopa. KBaHTOBOE yCKOpPEHHE BHIUMCICHUM.

9. KBanToBoe npeoOpazoBanuue Oypbe u ero peanusaius B Bujae cxemsl [1lopa n3 KBaHTOBBIX TEUTOB.
10. Cxema AGpamca-Jlnoiina moucka COOCTBEHHBIX 4acTOT.

11. Anropurm 3anku-Busnepa pemienus ypasuenus Llpenunrepa.

12. KoneyHOMepHbIE MOJIETTH KBAaHTOBOM ANIEKTpoauHaMUKH. [Ipubimkenne Bpanaromencs BOIHbI.
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