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AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNIHMHBI

Huctummaa "KBanToBas nHopmanus" SBiIseTCsl TUCIUILUIUHOMN 10 8b100pY, KOMopas 6xo0um 6
dopmupyemyro  yuacmHukamu 00pazoeamenvHblX OMHOWleHUl  4acms 00pazoBaTENbHON
nporpaMmel baxaragpuama o HanpasneHuto 10.03.01 - MudopmarnmonHast 6€30MacHOCTb.

Hucrnunnuna peanusyercs Ha paxynprere UnMT xadenpoit UTubKC.

Copep:kaHue IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C KBAaHTOBBIMHU
BBIUMCJICHUSIMH, KBAHTOBBIX KOMIIBIOTEPOB, KBAHTOBOM TeJeNOpTallud U  KBAaHTOBOMU
kpuntorpadguu, TPOOJIIEMbI JEKOTEPEHIIMH W CIEKTPOCKONMMH OJMHOYHBIX MOJIGKYT U
NPUMECHBIX LEHTpOB. V3yualoTcs HEKOTOphle HOBBIE pe3yJdbTaThl B 3TOM  OBICTPO
pa3BHUBArOIICHcS 00JIACTH HCCIETOBAHUH.

JucuumniuHa HalesaeHa Ha GOpMHpOBaHHE CIEAYIOMUX KOMIIETEHIUI BBITYCKHUKA:

Oo6menpodeccuonansubix - OINK-1, OIIK-3,

npodeccuoHabHO-crienuanu3upoBanbix — [1K-7, TIK-8.

[IpenmogaBanne AMCHUIUIMHBI TPEIyCMATPUBAET MPOBEICHUE CIEAYIOIIUX BHUIOB
yUeOHBIX 3aHATHUI: JIeKyuU, npaKxmudecKue 3aHamus, camocmoamenvras paboma.

Pabouass mporpamma TUCHUIUTMHBI MPEAYCMATPUBAET NPOBEIACHHE CICIYIONINX BUIOB
KOHTPOJISI yCIIEBAEMOCTH B (pOopMe KoHmpoabHas paboma, KOANOKEUYM U np. U MTPOMEKYTOUHBIN
KOHTPOJIb B popme 3auema.

OO6beM aucUUIIUHBL 3 3aUeTHBIX €IMHUI], B TOM YHCJIE B aKaJIeMUYECKUX yacax
0 BHJIaM y4EOHBIX 3aHATHIA
Ounas hopma

Cemec YueOHbBIC 3aHITH dopma
Tp B TOM YHCJIE MIPOMEKYTOUHON
KonTtakTHas paboTa 00y4alonmMxcs ¢ mpenoaaBaTeseM CPC, | arrecTanuu (3a4er,
Bcer U3 HUX B TOM | OuddepeHiupoBan
0 Jlexn | Jla6opatopu | Ilpaktmuec | KCP | xoHCcyms | 9HCIe HBII 3a4er,
1731 BI€ 3aHATHSA Kne Taquu | OK3aM 9K3aMeH
3aHATHUS eH
7 108 36 18 54 3a4eT

OuHo-3a04Has popma

Cemec YueOHbBIC 3aHITH dopma
TP B TOM YHCJIe MPOMEXYTOYHOM
KonrtaktHas pabota 00y4alonmMxcsi ¢ mpernoaaBaTeseM CPC, | arrecTanuu (3aver,
Bcer U3 HUX B TOM | OuddepeHupoBan
0 Jlexry | Jlabopatopu | Ilpaktmuec | KCP | xoHCyms | 9HCIe HBIi 3a4er,
17051 BIC 3aHATHS Kue Tanupyd | 9K3aM 9K3aMeH
3aHATHUS eH
8 108 18 10 80 3a4er




1. Ileaan ocBOEHMSI AN CHMIIJIMHbBI

Ilenamu oceoenua oucyunaunsl «KBantoBast UHGOPMAIHS SBIISIOTCS: OCBOCHHE
CTyJICHTaMH OOIIMX 3aKOHOMEPHOCTEH Nepeaaun, XpaHeH!sI B MpeoOpa3oBaHus HHGOOpMAIUU B
MHUKpPO- ¥ HAaHO-CUCTEMaX, MOTYMHSIONINXCS 3aKOHAM KBaHTOBOM MH(OpMAIK; KBaHTOBBIX
QITOPUTMOB PEIICHUS BRIYACITUTENBHBIX 3324 U (GU3NYCCKUX MPUHIUIIOB (DYHKITMOHUPOBAHHSI
KBAaHTOBBIX KOMIIBIOTEPOB; M3YYCHHIO Pa3IMYHBIX aCIIEKTOB KBAHTOBOM MH(OpMAINH, TAKUX
KaK Mepbl HHQOpPMAIIMH U TIEPEITYTAHHOCTH, KBAHTOBBIC KaHAJIBI U KBAHTOBBIE METOTbI
UCTIpaBJICHUS OUIMOOK; IaTh CUCTEMAaTHUECKUI 0030p COBPEMEHHBIX Pa3paboTOK 0€30MacHbIX
MIPOTOKOJIOB Tiepenayu nHpopmaiuu (KBaHTOBasi Kpunrorpadus).
B pesynbrare u3ydeHus Kypca CTyIEeHT JOJIKEeH

3HaTh:

- OCHOBHBIC IIOHATHA (1)I/I3I/IKI/I KBaAHTOBOM HH(bOpMaL[HH U KBAHTOBBIX BI:I‘-II/IC.HGHI/II\/'I;

- CBOMCTBA, OTJIMYAIOIINE KBAHTOBYIO HH(POPMAIIMIO OT KJIACCHUECKOM;
- (hu3nYecKre U MaTeMaTHYeCKHEe OCHOBBI KBAHTOBBIX BBIUMCIICHUI U IPUHIUIIOB pabOTHI
KBaHTOBOT'O KOMITbIOTEPA;
- TpeGoBaHUs sl (PU3HUECKON peann3alnuy KBaHTOBOTO KOMIIBIOTEPA U MPOOJIEMBI, KOTOpPBIE
HEO0OXOUMO PEIIUTh AJIsl €r0 CO3/IaHus.
YMeTb BBINONHATH ONEPALMU C BEKTOPAaMH B THJILOEPTOBOM MTPOCTPAHCTBE.
Bnaners OCHOBHBIMH METOZaMH KBAaHTOBBIX BBIYMCIICHUH.
2.Mecto qucnumiansbl B crpykrype OIIOII 6akanaspuara
JlanHast TUCHIUIUIMHA BXOJUT B 4aCTh 00pa30BaTENbHOM MPOrpaMMBbl, popmupyemyio
yuacmuukamu oo6pazo8amenbHblX OMHOWEHUI, W SIBISAETCS TUCIUILTMHON 1o BbIOOpY. s
YCIIEIIHOTO OCBOCHUSI TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS M YMEHUS, OTYYCHHBIE B pE3yNbTaTe
U3YYCHHUS clenyromux aucuurinl: «Muadopmarukay, «Pusnkay, « ANEKTPOTEXHUKAY, «SI3bIKn
porpaMMHUpPOBaHUs», «MaTeMaTHIeCKuil aHaIu3», «Anredpa u reoMeTpus», «JluckpeTHas
MaTemaTukay, «MaremaTudeckast JJOTUKA U TEOPUS allTOPUTMOB, «Teoprst BEPOATHOCTH U
MaTeMaThuyeckas cTaTucThkay, «Kpunrorpapudyeckue METOAbI 3alUThl HHPOPMAIII,
«Kpunrorpapudeckne NpoTOKOIbI», «ANNapaTHBIE CPEICTBA BHIYUCIUTEIBHON TEXHUKI
OcBoenune quctumuinibel «KBantoBas nHGoOpMaIus» He0OX0AUMO JIJIs TIOCIIEIYIOIIETO

HU3YUCHUA JUCHUIIIINH «I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOIUHN», «TexHuueckas 3amuTa

uHpopmanun», «IIporpammHo-annapaTHble CpeiCTBA 3aIUTHI HH(GOPMALIUN».
3. Komnerenunu ody4yarerocsi, popmupyemMbie B pe3y/ibTaTe 0CBOCHUS THCHHUILINHBI
(nmepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHNsl) .

Koa n
HAaUMeHOBaHUe

KOMIIeTeHIINU U3
onoin

Kon n HanmeHOBaHue
MHIUKATOPA AOCTHKEHUS
KOMMeTEeHIUI (8
coomeememeuu ¢ OIOI)

IlnanupyemMble pe3yJibTaThl 00y4eHHsI

Ilpouenypa
OCBOEHUS

OIIK-1
CrocobeH
OILICHUBATh POJIb
uHdopmanuu,
UH(POPMAIMOHHBI
X TEXHOJOTHI U
UHPOPMAIIHOHHO
# 0e30I1acHOCTH B
COBPEMEHHOM
00111eCTBE, NX
3HaYECHHE IS
obecreueHus
00BEKTHBHBIX
noTpedHoCTEH
JIMYHOCTH,
ob1ecTBa u
rOCyJIapcTBa;

MJI1.0I1K-1.1.3HaTh.
OpraHU3aIHOHHO — MPABOBYIO
OCHOBY UH(OPMAITUOHHON
0€30MacHOCTHU U CPEJICTBA ee
obecrieyeHust

H2. OIIK-1.2.YMmeTh .
HCIIOIb30BATh MpaBa u
00513aHHOCTH TpaXkJIaH
roCy/IapcTBa B paMKax
MPaBOBOTO NPOCTPAHCTBA IS
o0ecrieueHns 3aIUThI
nHdopmannu

Nn3.0I1K-1.3. Bragers
HABBIKAMU OIIEPATUBHOTO
OTCJIC)KUBAHHS HAPYIIICHHHA
IpaB MOJIb30BaTEICH
TEIEKOMMYHUKAITHOHHON
CHCTEMBI 1 aHAJIM3a

3HaeT OCHOBBI MATEMATHKH, (PU3UKH,
BBIYHCIIUTEIBHOM TEXHUKU U
IpOrpaMMUPOBAHUSI

YMeert pemiath CTaHAapPTHBIC
npodeccroHaNbHbBIE 33]a4H C
NPUMEHEHHUEM €CTECTBEHHOHAYUYHBIX U
OOIIeNHKEHEPHBIX 3HAHWM, METOJIOB
MaTeMaTHIECKOTO aHaN3a 1
MOJICITHPOBAHHSL.

VMeeT HaBBIKH TEOPETUUECCKOTO U
9KCIIEPHUMEHTAIBHOTO UCCIICTOBAHUS
00BEKTOB TIPO(PECCHOHANBHOM
JIeATEILHOCTH

VYcrslil onpoc,
MHCbMEHHBIN
OTpoC, TOKIIA/,
pedepar




WH(POPMAIMOHHBIX IPOLIECCOB B
ITHX CHCTEMAX, CIIoco0amMu
MOJIETAPOBAHUS
nH(GOPMAIIMOHHBIX IPOIIECCOB B
TEJIEKOMMYHHUKAIHSIX

OIIK-3.
Criocoben
HCIIONIB30BAaTh
HEOOXOaUMEBIE
MaTeMaTU4eCKue
METOIBI IS
peleHus 3ama4

WJ11.0IIK-3.1..3naet
MAaTEMAaTHYECKUE aITOPUTMBI
(YHKIMOHUPOBAHMUS,
MIPUHITUITEI IOCTPOCHHS,
MOJICJIM XpaHeHUs 1 00paboTKU
JAHHBIX PaCHpeCIICHHBIX
UH(POPMAIMOHHBIX CUCTEM U

3HaeT MaTeMaTHYECKNE aJTOPUTMBI
(yHKIIMOHUPOBAHNUS, IPUHINIIBI
MOCTPOEHHMSI, MOJICITH XPaHEHHS 1
00paboTKU TaHHBIX pacHpeIeIeHHbIX
MH()OPMALMOHHBIX CUCTEM M CHCTEM
HOAJIEPKKU TPUHATHS PEIICHUH.
Vmeer HaBBIKM IPUMEHEHHS

YcrHbiii onpoc,
MICHMEHHBIN
OTIPOC, TOKJIA],
pedepar

npodeccHoHANIBH | CHCTEM MOJAEPKKHU ITPUHATHS MaTeMaTHYeCKHe MOJIEIIN ITPOLIECCOB U
oii pemenuit 00BEKTOB TIPU PEIICHUM 33]]a4 aHATU3a 1
JIeSTCIIEHOCTH; NJ12.0I1K-3.2.imeeT HaBbIKA CHHTE3a pacIpeIeTICHHBIX

MIPUMEHEHNS MaTeMaTHIECKUE MHQOPMAIMOHHBIX CUCTEM U CHCTEM

MOJIEJIN TIPOIIECCOB M OOBEKTOB | MONACPIKKH MPUHATHS PEIICHIH.

TIPY PELICHNH 3a/1a4 aHann3a 1 | BrmajeeT HaBRIKaMH IOCTPOCHUS

CHHTE3a pacIpeesICHHBIX MaTeMaTHIEeCKAX MOJENeH s

HHPOPMAMOHHBIX CHCTEM U peanu3anuy yCIenHoro

CUCTEM HOAJIEPIKKU IIPHHATHS (YHKIIMOHMPOBAHUS pacipeieeHHbIX

pELICHUN. MH()OPMALMOHHBIX CUCTEM M CHCTEM

WJ3.0IIK-3.3. Bnaneet MOJICPKKU IPUHATHS PELICHUI

HABBIKAMU TIOCTPOCHUS

MaTeMaTHYeCKHX MOJIeNeH st

pea3anuy yCIenHoro

(YHKIHOHUPOBAHUS

pacrpeneneHHBIX

HHPOPMAINOHHBIX CHCTEM U

CHCTEM TOAIEPKKH IPUHATHS

pereHui
MK-7 [IK 7.1.Homenknarypa, 3HaTh COBOKYITHOCTh METOJIOB IS YcrHbiii onpoc,
Oobecnieuenne (yHKIMOHAIBHOE Ha3HAUCHNE U | TIepelayd 3aK0JUPOBAHHOM MUCBMEHHBIN
(hYHKIIMOHHPOBA | OCHOBHBIC XapaKTEPUCTUKU nH(OopMaLUK B KBAHTOBBIX COCTOSIHUSIX | ONPOC, JOKIa,
HUS CPEJ/ICTB CPEZCTB CBSI3U CETEH CBS3H Ymers: MoaenupoBats Ha pedepar

CBSI3U cETEH

CIICMAJIbHOI'O HAa3HAYCHUA,

KJIIAaCCUYCCKOM KOMIIBIOTCPE LECIIOYKHN

CBSI3H Bkirouast CK3U; KBaHTOBBIX JIOTHYECKUX DJIEMEHTOB ISl
CHeUaIbHOTO Ik 7.2. TIpoBOAMTH IPOBEPKY OCYLIECTBJICHHSI HH(OPMAIIIOHHOTO
Ha3HAYCHUS KOMIUIEKTHOCTHU CPEJCTB CBSI3M | IpoILecca.

ceTell CBSI3U CIENNAIBLHOTO Brnanets: HaBbIKaMU MOCTPOCHUS U

HazHaueHus, Brirodas CK3U, KOMITBIOTEPHOU peanu3aiui aJirOpuTMOB

IIK 7.3.HacTtpoiikoii cpencts KpunTorpaguu ¥ KpUNTOAHAIH3A,;.

CBSI3H CETEH CBS3U

CHeLHUaJbHOTO Ha3HAUYCHHUS,

pritouass CK3U;
K-8 IIK-8.1. TeopeTuko-4uciaoBbIE 3HaeT: TEOPETUYECKHE OCHOBBI TEOPUU VYcerslil onpoc,
AJZIMUHHCTPUPOB | METOJBI M AJITOPUTMBL, KBaHTOBOH MH(OpMaNMU YMeeT: pemarb | MUCbMEHHBIN
aHME CPECTB NIPUMEHsIEMbIE B CPEJICTBAX THUIIOBBIE 3371241 U (HOpMyIMpoBaTh OIpoc, JOKJIaN,
3aIINUTHI 3aIIUTHl HHPOPMAIMN NPUKJIA/IHBIE 3a]1a4 B TEPMUHAX Teopun | pedepar
uHpopmanuu B [1K-8.2. PemaTh cpaBHeHMid 10 | KBaHTOBOW MH(popMauu Braneer:
KOMITBIOTEPHBIX MIPOCTOMY ¥ COCTABHOMY OCHOBHBIMH METOJJAMH HCCIICAOBAHNS,

CUCTEMAX U CETAX

MOJIYJISIM
ITK-8.3. MmeTomamMu penieHust
3a/1a4 pasyoKeHUsT OOIBITNX
LEJIbIX YMCEI HA MHOXHTEIN

HCIOJIB3YIOIUMH TEOPUH KBAHTOBOM
wHpOpMaN

4. O0bem, CTPYKTYypa U coepsKaHue TUCHUIIIHHBI.
4.1. O0beM AUCIUTUIMHBI COCTaBIsET 3 3adeTHbIe equHullbl, 108  akameMuyeckux daca.

4.2. CTpyKTypa AMCLMILIUHBL.

Ounas popma




Pa3nesbl 1 TeMbI

Buabl yueoHoii padoThI,
BKJII0YAsI

DopMBbI TEKYIIIET0
KOHTPOJIsl YCIIeBaeMOCTH

<
=
Ne JUCHHUIIHHBI caMoCTOSITEeIbHYIO padoty | S (no nedenam cemecmpa)
< o
n/n = CTYJ€HTOB U g ®opmMa MPOMeKYTOYHOIH
a. g TPYA0EMKOCTbD (B yacax) g arrecrauum (no
5 s 2 cemecmpam)
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Mooynes 1.
1 Jloruueckuit ammapar | 7 8 4 6 Veruwiii onpoc  [okman
KBAaHTOBBIX BBIYMCIICHUUN KonTponsHas pabora
2 KBaHTOBBIE  IPOTOKOJIBI 6 4 8 VYerabiit onpoc  lokman
nepenayr HHHOpPMAaIUH KonTponsHas pabora
Hmozo no mooynio 1: 14 8 14
Mooy 2.
KBaHTOBBIE BBIUUCIIEHUSA 12 6 18 VYerapiit onpoc  lokman
KonTponsHas pabora
Hmozo no mooysio 2 12 6 18
Mooyns 3
2 KBaHTOBBIC KOMIIBIOTEPHI 10 4 22 VYerupiit onpoc  lokman
KontponbHas pabora
Hmozo no mooyamw 3: 10 4 22
HUTOI'O: 36 18 54 3a4er
Buanbl yueOHoli padoThl, @opMBbI TEKYLIET0
Pa3nennl u TeMBbI BKJIIOYAS s KOHTPOJISl yCIIEBAEMOCTH
No JUCHUTNTHHBI CaMOCTOSITEIBHYIO padoty | S (no nedenam cemecmpa)
] o
n/n = CTYJ€HTOB U g ®opmMa MPOMeKYTOYHOIH
o, g TPYA0EMKOCTh (B 4acax) 2 aTTecrauuu (no
S z = cemecmpam)
s |2 3
= o 2 o
8 = = : < ;
g = =3 < =)
9 -] o) =
2 ) & = = 2 9
= = = S o )
=| =& 2 = 25 =
=| == S = =3 =
= % B © = z = &)
S| EE S5 |28
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Mooynes 1.
1 Jloruueckuit ammapar | 7 2 2 14 Verupiii ompoc [oknman
KBAaHTOBBIX BBIYUCIICHHUI KonTtponbHas pabora
2 KBanToBble  TIPOTOKOIBI 2 2 14 VYeraeiit  onpoc  [loknan
nepeaayn uHpopMaIuu KonTtponbHas pabora
Hmozo no moodynio 1: 4 4 28
Mooyns 2.
KBaHTOBBIE BEIUMCICHHUSA 4 4 28 Verupiii ompoc [oknman
KonTponsHas pabora
Hmozo no mooyio 2 4 4 28
Mooyns 3
2 KBaHTOBBIC KOMIIBIOTEPHI 4 4 28 VYerapiit onpoc  Jlokman




Konrponbhas padora

Hmozo no mooynio 3: 4 4 28

UTOI'O: 12 12 80 3a4eT

4.3. Conepxanne JMCHHUILIMHBI, CTPDYKTYPHPOBAaHHOE 110 TeMaM (pa3aesam).
4.3.1. Cooeporcanue 1eKYUOHHBIX 3AHAMUIL RO OUCUUNIUHE.

Monyasl.

1.BBenenue Kpartkas uCTOpUs pa3BUTHS KBAHTOBBIX BHIYMCIICHUI.

2 Jloruveckuii annapaT KBAHTOBbIX BbIYHCJICHUH

KBanToBbIC OUTHI (KyOUTHI) 1 KX CBOWCTBA.

OnHOKyOHTHBIE TPeoOpa3oBaHusl.

MHOroKyOuTHBIE CUCTEMBI, X OMHCAHUE BEKTOPAMHU I'MIIbOEPTOBA IPOCTPAHCTBA.

MHorokyouTHbIE IPeoOpa3OBaHUSL.

DnemMeHTapHble HaOOPBI ONIEPaTOPOB.

OcoOEeHHOCTH KBaHTOBBIX BBIYUCIICHHA.

3 KBaHTOBbBIE IPOTOKOJIBI Nepeaadu HHGoOpManuu

[noTHOE KOIMpPOBaHKE.

KBanToBas Tenenopramnus.

KBaHTOBbIE IPOTOKOIIBI IEPEAAUN CEKPETHOTO KIIHOYa.

Moayab2.

4 KBaHTOBbIE BbIYHCJICHUSA

KBanToBoe npeodpazoBanue Oypne.

Anropurm lopa.

Aunroput™m ['poBepa.

Koppekius ommbok B KBAHTOBBIX BBIUMCIICHUSX.

Moayab3.

5 KBaHTOBBIC KOMIIBIOTEPHI

TpeOGoBaHMs K KBAHTOBBIM KOMITBIOTEPAM.

Y CTpoCTBO KBAHTOBOI'O KOMIIBIOTEPA HA MOHAX B JIOBYIIKAX.

Jpyrue BO3MOXKHBIE peaanu3alii KBAaHTOBBIX KOMIIBIOTEPOB: KUIKOCTHBIE U TBEPAOTEIIbHBIC

KBaHTOBBIE KOMIIBIOTEPHI Ha SIMP, KOMIIbIOTEPBI HA KBAHTOBBIX TOUYKAX.

4.3.2. Cooeporcanue 1a00pamopHo-npaKmuyecKux 3aHamuil no OUCYUnIUHe.
7 CEMECTP

Ne Ne [JTeMbl NPaKTHUECKUX 3aHATHH Bpemsna | Bpewms Ha
/I paszaena BBINOJIHEH | BBITOJIHCHHE
TTUCITUILI ue paboThl, | paboTHI, Y.
HHBI 4. OyHast OuHo-
dbopma 3a04Has
oOyuerus | popma
00ydeHHS
1. 1-2 KBanToBas nH(opMaTrka Kak HayKa Ha CTBIKE KBAHTOBOU 2

MEXaHWKH ¥ Teopur nHpopManuu. M3 ucropuu Bompoca.
dusnuecKue NPUHIUIIBL, JIEKAI1e B OCHOBE KBAHTOBOU
MH(OPMATHKH.

2 3-5. KyOurt kak s;eMeHTapHas KBaHTOBasi HHG)OPMAIIMOHHAS STUCHKa. 4 2
Jlormueckue 37eMEHThI Kak Ga3uCHBIE COCTOSIHUS KyOuTa U
NPUHIUT Cyriepro3uiuu. [IpuMeps! GU3HIECKHUX CHCTEM,
peAM3YIONIMX KYOUTBI: CITUH , MOJSIPU3ANUOHHBIE COCTOSHHUS
(doTOHa, IBYXypOBHEBAs CUCTEMA

13 6-8. [1KBaHTOBBIH N-KyOUTOBBIH PErHCTP U €ro MHYOPMALMOHHAS 2 2
€MKOCTb. [IpOeKIIMOHHBII MOCTYNAT U U3MEPEHHE KBaHTOBBIX
cocTosiHui. VI3MepeHne cocTosHUsI KBAHTOBOTO PErHCTpa

4 9-11. OTlapamoke Duinmnreitna-Ilogonsckoro-Posena u husndeckas 2 2
HEJIOKaIbHOCTh. KOHIenus nepenyThiBaHus KBAHTOBBIX
coctostHuit moacuctem. DITP-mapel. HepaBenctsa bemna u
9KCIIEPUMEHTHI IO UX Bepudukaimu. [IpuMepsl nepenyTaHHbIX
COCTOSIHUH IS ABYXKyOnTOBBIX crcteM. Cocrosinus besta kak




MaKCHUMaJIbHO TIepenyTaHHbie cocTosHus. [Ipeobpa3oBanue
cocTosiHui bermta npu n3aMeHennu 6a3uca. Mepsl iepernyThIBaHHS

5 12-14. OCHOBHBIEC KBAaHTOBBIC JIOTHIECKUE OTIEPAIMH- Y HUTAPHBIC 4 2
MaTpuIbl u OMHOKyOuTOBBIe TeiiThl: NOT, mpeobpa3oBaHue
Anamapa u npyrue.- @uzndeckas peaausaiusi 0JHOKyOHTOBBIX
reiTOB: CITUH B MArHUTHOM T0JIe, (pa3oBas IIIACTHHKA,
CBETOJICITUTEIb, IByXYPOBHEBAs CUCTEMa B PE30HAHCHOM IIOJIE. -
Heo6xonnmocTs NByXKyOUTOBBIX TEHTOB. J|ByXKyOHUTOBBII TEHT
CNOT.

[16 6. [1KBaHTOBBIE BEIYMCIICHHUST - YHHUTapHBIE TPe0Opa30BaHUs 4 2
rHIIb0EpPTOBA MPOCTPAHCTBA COCTOSIHUI N-KyOMTOBOTO PErucTpa. -
JlokasipHBIE JJOTHYECKHUE Ollepallii ¥ KBAaHTOBOE MapauIeIbHOE
BBIYHCIICHUE — KBAHTOBBIH NapauIeiIu3M.

HTOTO 18 10

5. Obpa3oBaTeIbHbIEC TEXHOJIOTHH

B aynuropuu npoBoAsTCS JEKUMU U MPAKTUYECKUE (CEMUHAPCKUE) 3aHATHSL.
Jlek1IMOHHBIE 3aHSTHS OCBEIAIOT KOHIENTYaJIbHbIE U TEOPETUYECKHUE BONpockl. Ha Hux
oOydaeMbIM npeasiaraercs 6a30Bblii MaTepuai Kypca. JIeKIIMOHHbIE 3aHSITHS TPOBOISTCS C
MPUMEHEHUEM MYJIbTH-MEAUNHBIX cpecTB. CeMHHapCKue 3aHITHS MPOBOISTCS C LENbIO
3aKperyIeHHs JIEKIIMOHHOT0 MaTepuaia ¢ MOMOUIbIO MTOKa3a U pa300pa KOHKPETHBIX PUMEPOB,
o0cyxIeHus IPOOJIEMHBIX BOIPOCOB, a TAK)KE OCBOCHUS KOHKPETHBIX SI3bIKOB M CUCTEM, a TAKKE
MOJIy4EHUS] HABBIKOB PELIEHUS 3a/1a4 C UCIOJb30BaHUEM U3YUEHHBIX cucTteM. Ha cemuHapckux
3aHATUAX CTYJEHTHI BBICTYIAIOT C MPE3CHTAIUSAMU JOKIAJI0B, TOATOTOBICHHBIX UMHU IO
3aJaHHOU TEME.

CamocTosTenpHas padoTa BIMOTHICTCS CTYIEHTAMU 110 MIpejaraéMbiM TeMaM, B TOM
yuclie BBIOpaHHBIM JJI CAMOCTOSITENIbHOTO U3ydeHus. HekoTopbie u3 HUX JOKIaIbIBAIOTCS Ha
CEMHUHAapax ¢ MOCIEAYIOMUM 00CYKIeHIEM CTyIeHTaMu. KOJITTOKBUYMBI TIPOBOMSATCS C IIEITBIO
3aKperyIeHHs JIEKIIMOHHOTO MaTeprasa U KOHTPOJIs 3HaHUi oOydaromuxcs. KoHcynpranuu mo
Kypcy y4eOHBIM IJIaHOM HE perjIaMeHTUPYIOTcs. OHU TPOBOASTCS B OpME OTBETOB Ha
BOIPOCHI CTYJIEHTOB U 00CYKIECHUH.

6. YueOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOAATEILHOH Pa0doThI CTY/ICHTOB.

Cnucox mem 0151 uzyyeHus

1. Ucnons3oBanue ¢popmanmu3ma Jupaka aiist IpeCTaBICHUS BEKTOPOB U OTIEPATOPOB.
CooTHoI1eHHE TOJTHOTHI B THIILOEPTOBOM ITPOCTPAHCTBE.

2. CrekTpanbHOE Pa3IokKeHHE Y)PMHUTOBA orepaTopa. CBoiicTBa COOCTBEHHBIX YHCEN U
COOCTBEHHBIX BEKTOPOB.

3. Kitaccuueckoe 1 KBaHTOBOE ONMUCAHUE CTATUCTUYECKOTO SKCIIEPUMEHTA, UX CXOJICTBO U
OTJINYUSL.

4. Marpuua ninotHoctu. Kitaccuueckoe U KBaHTOBOE YUCTOE COCTOsTHUE. BEKTOp cocTOsHMS.
5. Omnpenenennie ¥ CBOMCTBA MPOSKIIMOHHOTO oreparopa. PazmokeHune enuHUIBI (CIeKTpaabHas
Mepa).

6. CriekTpaibHOE Pa3IoKEHUE YPMUTOBA ONlEpaTopa B TEPMUHAX IPOEKTOPOB HAa COOCTBEHHBIE
MO/~ MPOCTPAHCTBA.

7. Cratuctudeckuii moctynat bopua-pon Helimana. Maremarndeckoe oxxugaHue 1
pacripenieneHne BepoITHOCTEH KBAHTOBOM HAOIIOAaeMOM.

8. IIpoctpancTBO coctosiamit q-6muTa. [llap biioxa. BekTopsl 4UCTBIX COCTOSIHHIA.

9. Cpoiictea matpui [laynu. Habmogaemas «mipoeKius CIIMHa.

10. ®ynkiuu oT 3pMuTOBa ornieparopa. CoBMECTUMBIE HAOJI01aeMbIe.

11. CooTHollI€HHE HEOTTPENETIEHHOCTEH.

12. TTpoexmonHsIii moctynart o Helimana-Jlronepca. MI3MeHeHHE KBAHTOBOT'O COCTOSIHUS B
pe3ysbTare u3MepeHusl. AIIOCTEPUOPHOE COCTOSHUE.

13. Onpenenenne u CBOMCTBA YHUTAPHOIO oneparopa. JJMHaMHU4eCKUil MOCTyJ1aT KBAaHTOBOM
MexaHuku. Y paBHenue lIpeaunrepa.




14. CocTosiHuS COCTaBHOM KBaHTOBOW CUCTEMBI. TE€H30pHOE TPOU3BENEHNE BEKTOPOB, MAaTPULL U
OIIepaTOpOB.

15. IIpocTpaHCTBO COCTOSIHUI cUCTEMBI U3 n -OuTOB. OIHO- U IBYX- (]-OUTHBIE ONIEPAIUH.

16. CuemuienHnoe (3amyranHoe) coctosiaue. Pasnoxxenne [Imuara.

17. ITpOTOKOJ CBEPXIIOTHOTO KOJAUPOBAHUS.

18. [IpoTokoa TenenopTau KBAHTOBOTO COCTOSTHUS.

19. IIpotokon BB84 kBaHTOBOIO pacnpenenaeHus CEKpETHOrO KII0Ya.

20. Anroput™m [oitya.

21. Anroputm CaiimoHa.

22. AnroputMm ['poBepa.

7. ®OH/1 OLIEHOYHBIX CPeCTB /Jisl MPOBeAeHUs TeKYIero KOHTPOJIsl ycleBaeMoCTH,
NMPOMEKYTOYHOM ATTEeCTAIUM N0 UTOTaM OCBOCHUS TUCUMILINHBI.
7.1. TunoBble KOHTPOJILHbIE 32 TAHUS
[TpubnusurenbHBIC BOMPOCH! Il KOHTPOJIBHON paOOThI MITH 3a4eTa.
1. Bpa- u ker-BekTopa. Oneparopel, YHUTAPHBIE ONMEPATOPHI.
. KyOuTBI 1 KBaHTOBBIE TEUTHI.
. Oneparopsl Anamapa, ¥Yomnma-Anamapa, NOT, CNOT, ynpasisemoro oOMeHa.
. KBaHTOBBII1 mapanienusm.
. KBaHTOBBIE CXEMBI.
. IlltoTHOE KOAMPOBAHUE.
. KBanToBas tenenopranusi.
. IIpoTokoi nepenaun Kiroya.
. KBanToBoe npeopazoBanne Oypsbe.
10. Anroputm Illopa.
11. Anroputm I'poBepa.
12. JlexorepeHusi KBAHTOBBIX COCTOSTHUM.
13. UcTouHnKr OmMMOOK B KBAHTOBBIX BBIYUCICHUSAX. AJITOPUTMBI KOPPEKITUU OIIHNOOK.
14. TpeGoBaHuUs K KBAHTOBBIM KOMIIBIOTEPaM.
15. YcrpolicTBO KBAaHTOBOTO KOMITBIOTEpPA HA MOHAX B JIOBYIIKAX.
7.2. Mertoauyeckue MaTepHAJIbl, ONpeIeJsIOIHe TMPOIeIyPy OIEHUBAHUS 3HAHMIA,
YMeHHUil, HAaBbIKOB W (WJIH) ONbITA JAeSATEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmMupoBaHus KOMIIETEHLMH.
OOmuii pe3yapTaT BBIBOAUTCS KaK HWHTErpalibHas OIEHKA, CKJIaJbIBalolias M3 TEKYILIETro
KoHTpoJs - _ 50 % u mpomexxyrounoro koHTpons - _ 50 %.
Tekymuii KOHTPOJIb O AUCIUILIIMHE BKIIOYAET:
- mocemnieHue 3ausatuii - _10  Gamios,
- yJacTHe Ha MPaKTUIECKUX 3aHaATHsIX - 30 Gaios,
- BBINOJIHEHUE Ta00OpAaTOPHBIX 3aJjaHuil - Oaos,
- BBITIOJTHEHHUE JIOMAITHUX (ayIUTOPHBIX ) KOHTPOJIBHBIX paboT - 10 Gamos.
[IpomexyTOYHBINM KOHTPOJIb 10 JUCLUIIIINHE BKIIIOYACT:
- ycTHBIN onpoc - _20  Gaios,
- MUCbMEHHAs KOHTpoJsbHas padoTta - _ 20  Gamios,
- rectupoBanue - 10 Oammos.
8. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOH Y4YeOHOH JHTepaTypbl, HeOOXOAUMOHN IJisi
OCBOEHMS TMCIUIJIUHBI.
a) OCHOBHas IuTeparypa:

O 00 1 N D B WI

1. KsanroBas nndopmanus 1 KBAaHTOBbIE BeIYHCIeHus : [B 2-x T.]. T.1 / mep. ¢ aHrI.
T.C.Heuaesoii mox nHayd. pea. C.C.Emudanora u C.I'.HoBokmonosa. - M.; Mkesck : HUILL
"Perynsip. u xaotny. quHamuka'"; M3n-so MH-Ta koMmeioT. uccnes., 2008. - 462 c. - ISBN 978-5-
93972-651-1 : 200-00.



2. IIpeckumn, xon. KBanroBast nH(popmanys 1 KBaHTOBbIE BbuucieHus : [B 2-x T.]. T.2 /
niep. ¢ auri. T. C. HewaeBoii; moa Hayd. pea. C. I'. HoBokmonosa. - M.; Mbkesck : HUL]
"Perynsap. u xaotud. auHaMmuka'; M3n-so Mkes. nH-Ta kKoMIbloT. uccnen., 2011. - 311 c. -
bubnuorp.: c. 202-203. - bubmmorp. B konme npui. - ISBN 978-5-4344-0030-5 : 210-00.

3. Wwmpe, Hlannop. KBanToBBIC BRIYHCICHUS U CBSI3b. IHXKEHEPHBIH MOAX0[ / TIEp. C aHTJI.
A.A Kamauésa, T.I'.Murpodanosoii, C.B.Ilerpymkuna, B.B.Camapriesa; mox pe.
B.B.Camapuesa. - M. : ®DUIMATIINT, 2008. - 319 c. - bubnuorp.: c. 306-315. - ISBN 978-5-
9221-0993-2 : 431-97.

4. YusunuxuH C.A. KBantoBas nHpopMaTHKa [ DNEKTPOHHBIN pecypc] : yaeOHoe mocobue /
C.A. YuBunuxuH. — DIEKTPoH. TekcToBble qaHHbIe. — CII6. : YauBepcuter UTMO, 2009. — 80
€. — 2227-8397. — Pexwum nocryma: http://www.iprbookshop.ru/66501.html

5. HWnwenues E.B. KBanToBas nHpopmaTrka 1 KBaHTOBbIC OUTHI HA OCHOBE
CBEPXIPOBOJHUKOBBIX JK03€(COHOBCKUX CTPYKTYp [ DNeKTpoHHBIH pecypce] : yueObnuk / E.B.
Nnbuues, S.C. I'punbepr. — DeKTpoH. TeKCTOBBIC JaHHBIE. — HoBocnbupck: HoBocuOupckumii
rOCyJapCTBEHHbIN TeXHUYecKuii yHuBepcuret, 2013. — 170 ¢. — 978-5-7782-2287-8. — Pexxum
noctyna: http://www.iprbookshop.ru/45122.html

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. bpaiian Knerr KBantoas Teopus [Onexrponnsiii pecypc] / Knerr bpaitan. — DnexTpoH.
TekcToBbIe JaHHble. — M. : PUIIOJI knaccuk, 2014. — 160 ¢. — 978-5-386-07920-8. — Pexum
nocryma: http://www.iprbookshop.ru/71429.html

2. KsanToBas unpopmatuka. JlabopaTopHbIil MPaKTUKYM [ DJIEKTPOHHBIN pecypce] : yueOHoe
noco6ue / FO.T. Ma3zypenko [u ap.]. — DnektpoH. TekcToBble gannbie. — CII0. : YHuBepcuTeT
NTMO, 2009. — 59 c. — 2227-8397. — Pexwum goctyma: http://www.iprbookshop.ru/66500.html

3. Crun, DHzpro. KBaHTOBBIE BEIUMCIIEHUS : TIEp. € aHIIL. - VIxkeBck : Perymsp. u xaotuu.
auHaMuka, 2000. - 111 c. - ISBN 5-93972-023-4 : 0-0.

4. Sxosnes B.I1., Konngpammna M.I1. DnemenTsl KBaHTOBOM nHpopMaTtuku. — M.: MUDU,
2004. - 80c

5. Hunbcen M., Yanr WM. KBanToBbIe BEIUMCIIEHUS U KBaHTOBast nuHGopmarust: [lep. ¢ anri.
— M.: Mup, 2006r. — 824c.

6. boymeiicrep /1., Okept A., Haitnunrep A. @usnka KBaHTOBOW HHpopManuu. — M.
IToctmapker, 2002. - 376 c.

7. Xoneso A.C. Benenue B KBaHTOBYIO Teoputo nHpopmanuu. — M.: MITHMO, 2002. -
228 c.

8. A. C. Xoneso, KBantoBbie cuctemsl, kananbl, nHpopmanus. MITHMO 2010.

9. Ilepeuenb pecypcoB HH(POPMANUMOHHO-TEJIEKOMMYHUKANMOHHOH ceTHn «UHTepHeT»,
He00X0IMMBbIX /IJIs1 0CBOEHUSI TMCIUTIIMHBI.

1. eLIBRARY.RU[OnekTponHsiii pecypc]: sekTpoHHas oubianoreka / Hayd. amekTpoH. 6-
ka. — Mocksa, 1999 — . Pexxum noctyna: http://elibrary.ru/defaultx.asp (nara
obpamenus: 01.09.2018). — S3. pyc., aHr.

2. Moodle[DnekTpoHHBIN pecypc]: cucTeMa BUPTYalIbHOTO 00ydeHueM: [6a3a qaHHbIX | /
Har. roc. yH-T. — Maxaukana, 1. — loctyn u3 cetu JII'Y win, nocne peructTpanyu U3 CeTu
yH-Ta, U3 110001 TOukH, UMeroniel 1ocTyn B uuTepHeT. — URL:
http://moodle.dgu.ru/(naTao6pamenus: 22.08.2018).

3. Onextponnslii katanor Hb II'Y[DnexTponHslii pecypc]: 6a3a TaHHBIX COIEPKHUT
CBEJICHHUS O BCEX BUIAX JUTepaTypsl, noctymaroniux B dona Hb JII'Y//[larecranckuii roc.
yH-T. — Maxaukana, 2010 — Pexxum nocryma: http://elib.dgu.ru, cBo6oaHbI# (naTa
obpamienus: 21.09.2018).

Caiit kadenpst http://iit.dgu.ru/ (nara o6pamenus 15.09.2018)
Hanmonaneubii OtkpeiTeiii YHHBepcuteT «MHTYUT» — http://www.intuit.ru/(nara
obpammenus 15.09.2018)
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http://www.iprbookshop.ru/66501.html
http://www.iprbookshop.ru/45122.html
http://www.iprbookshop.ru/71429.html
http://www.iprbookshop.ru/66500.html

6. WutepHer-sHumknonenus «Bukunenus». — https://ru.wikipedia.org/(nara oOpamienus
15.09.2018)

7. Yuebnsie kypcol — Kadenpa Teopernueckoit puznkun — MOTU
http://theorphys.mipt.ru/courses/stat-eko/partl_a5-arpeOhsla66.pd/ (nara obpanieHus

20.09.2018)

10. MeToanueckue ykazaHus AJis1 00y4ar0MXCH M0 OCBOCHUIO M CUMILIUHBI.

JucuumnimHa paccMaTpUBaeT MaTeMaTHYecKue abCTpaKIIUy, TIOMOTa0IIe KaYeCTBEHHO U
KOJINYECTBEHHO OIMUCHIBATH CIIOKHBIE CUCTEMBI, HO B OTPBIBE OT IPAKTUYECKUX HABBIKOB MOJIB3Y
MaTeMaTHUYeCKUX abCTpakuil HEBO3MOYKHO OCO3HATh U TOYYBCTBOBATH UX MPAKTUYECKYIO
3HAYHMOCTb.

Jls Gosnee MOTHOrO MOHUMAaHMUS LIeJIeH, 3a/1a4 U MPaKTUUYECKUX PE3yIbTaTOB TEOPUU CUCTEM
clemyer:

1) O3HaKOMUTHCSI C TOTIOJHUTEILHOM JINTEPATYypOi, 0COOCHHO C TPYIaMH OCHOBOTIOJIOKHUKOB.
2) O3HaKOMHUTKCS, XOTs ObI MOBEPXHOCTHO, C APYTUMHU MOJIXO0AAMHU K TIOCTPOCHUIO CHCTEM (CM.
JIOTI. JIUTEPaTypy).

11. IlepeyeHb HMH(POPMAUMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH OCYIIECTBJEHHH
o0pa3oBaTe/IbHOI0 Mpolecca MO0 [IUCHUIIMHE, BKJIOYasi NepevyeHb MPOrpaMMHOIO
obecrnieyeHust U UHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

[IpenycMOTpeHO  HUCHOJIb30BAHHME  AJEKTPOHHOW  MOYTHI AN CBA3M  CTYAGHTOB C
IpernoiaBaTeIsIMH.

[Iporpammuoe obGecneuenue mis aekumii: MS PowerPoint (MS PowerPoint Viewer), Adobe
Acrobat Reader, cpeacTBo npocMoTpa H300pakeHH, TAOIMYHBII TPOLIECCOP.

[IporpammHOe oOecTieueHHEe TPAKTUYECKOW paboThl KOMIBIOTEpHOM Kiacce: Linux, MS
PowerPoint (MS PowerPoint Viewer), Adobe Acrobat Reader, cpeactBo mpocmorpa
uzobpaxkenwii, Marepuer, E-mail.

IIporpaMMHBIE TIPOLYKTHI

e Oneparnmonnas cuctema: Windows7

e Microsoft office.

e [Iporpammusie cpenctBa cxatus ganHbiX. . WINRAR. WinArj. WinZip.
http://www.dgu.ru
http://ru.wikipedia.org/wiki/Buxkuneaus
http://www.chaynikam.info/foto.html Kommnbrorep aiist «4aiiHUKOB»
http://urist.fatal.ru/Book/Glava8/Glava8.htm DaeKTpOHHBIC TPE3CHTAIIUH
12. Onmcanue MaTepuaIibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOW /IJsl OCYLIECTBJIECHHUS
00pa3oBaTeIbHOIO MpoIecca 1Mo JUCIUILIHHE.
Peanuzauus y4yeOHOM IUCHMIUIMHBI TpeOyeT HaJW4Msg THUIOBOM Y4eOHOH ayauTOpuu C
BO3MOXXHOCTBIO TIOAKIIFOUCHHS TEXHUYECKHX CPEICTB. YdeOHas ayIuTOpHUs JIOJKHA HMETh
cienyroliee 000pyaoBaHue:

e KomrmbloTep, MeIua-mpoeKTop, SKpaH.

e [IporpammHoe obOecrieueHre JUIsl AEMOHCTPAIIUH CIIalI-TIPE3CHTAIIHH .


http://theorphys.mipt.ru/courses/stat-eko/part1_a5-arpe0hsla66.pd/

