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Mporpamma ancumnnnHbl "KeaHToBble BbluncneHus 1 cesasb"; 03.04.03 Pagnodmamka; ooueHT, K.H. (aoueHT) Eropos A.B.

Mporpammy avcumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Eropos A.B. Kadbenpa kBaHTOBO
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
Alexander.Egorov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI
Llenbto 0CBOEHUSI OUCLUMNNANHBI ABNSETCS n3y4yeHme OCHOB KBAaHTOBbIX BblYMCNEHWUI N CBA3N

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknodeHa B pasgen " 51.B.0B.2 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBarenbHoit nporpammel 03.04.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaeTcs Ha 2 kypce, 3 CeMecTp.

OducumnnmHa "KBaHTOBbIE BbIYNCNEHNS N CBA3b" OTHOCUTCSA K AucUMnaMHam HanpasneHns. OHa
nMeeT Kak dpyHOaMeHTanbHoe, Tak U NpuknagHoe 3HayeHne B cucteMe paanogonsnyeckoro
0bpasoBaHus.

oTa AucumnnmHa cea3aHa co cnenylowmnMm GUCUMNIMHaMK: "KOMNbIOTEPHbIE TEXHONOMNN B HayKe U
obpasoBaHun" 1 "BBEAEHME B BbICOKONPOV3BOANTENBHBIE BbIYUCIUTENbHBIE CUCTEMBI".
[Mpepnonaraetcs 3HaHWE CTyAeHTaMN HEPENATUBMCTCKOM KBAHTOBOW MEXAHWKN N TMHEAHOM
anrebpsbil.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNETEHUNN:

LLincpp komneteHumu npuoﬁpepf:::avc:?ggm?ﬂenum
Or1K-3 CNOCOBHOCTLIO K CBOOOLHOMY BNaAEHNIO 3HAHUSMU
(npochbeccunoHanbHbIe PyHOAMEHTaNbHbIX Pa3nenos PU3NKN 1 pagnousnku,
KOMMEeTeHLMN) HEobX0AMMbIX ANS PELEHNs HayYHO-UCCneaoBaTeNnbCKUxX 3aaad
AK-2 CMNOCOBHOCTbIO CaMOCTOATENBHO CTABUTb Hay4Hble 3a4a4u B
(pocpoconarue  [SOTECT! BN Y PO DR G e
KOMMETEHLIAN) PEMEHHOro 060py0BaHNS N HOBEMLWErO

OTEYEeCTBEHHOro 1 3apybexHoro onbiTa

K-4 CNOCOBHOCTbIO BHEAPSTb Pe3ybTaThl MPUKNaLHbIX HAaYYHbIX

nccnenoBaHUiA B NepcrnekTMBHbIE MPMOOopPbI, yCTPOoMCTBa 1
CUCTEMbIl, OCHOBaHHblE Ha KonebaTenbHO-BOMHOBbIX NMPUHLMNAX
CPYHKLIMOHMPOBaHMS

(npodheccunoHanbHble
KOMMeTeHuunn)

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:
OCHOBbI KBAHTOBOW Teopun nHopmaumnm 1 KBaHTOBbIE aropUTMbl

2. NONXEeH yMeTb:

MCronb3oBaTh KBAHTOBbIE Onepauumn 414 Co30aHNsa 3NeMeHTapHbIX anropnutMos

3. nonXeH Bnanetb:

3HaHVSMU O NPUMEHEHWW KBAHTOBbIX anropuMTMOB AN peWweHns npakTuyeckmx 3anad

4. nONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

CamocToATENBHO YrnybnaTb CBOM 3HAHUS B 06N1aCTN KBAHTOBLIX BbIYUCEHWI 1 KpUnTorpagoum
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4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHDBI 3a4€eT B 3 CEMeCTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl v yachbl
Paagen ayauTOpHOM paborThbl,
Hepnens MX TPYAOEeMKOCTb Tekywiume coopmbl
N .D.VII(\:IIU.VII'IJ"I.IV;I'HbI/ CemecTp|, . - cTpa (B yacax) 3{( 0H1p$1 ﬂp
ony Nex ImI'IpaxwmecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl
1 [Tema 1. ONeMEHTb 3 1-4 4 4 0 I'I:gg:naeHHaﬂ
‘[Teopumn nHpopmauum P

Tema 2. OCHOBHblE lMncbmeHHas
2.|[KBaHTOBbIE Nlornyeckmne 3 5-8 4 4 0 paboTta

onepauuu

Tema 3. OcHOBHble Pedbepar
3-\kganToBble anropuTMbl 3 9-14 6 6 0

Tema . Itorosas 3avet
. 3 0 0 0

doopMa KOHTpoOns

Ntoro 14 14 0

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. OnemeHTbI TEOPUM NHCPOPMaLIUN
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Knaccuyeckasa nHgpopmaums. SHTponus n nHcopmaums. BaanmMHas v ycnoBHast SHTPOMNUS.
KBaHTOBas nHgpopmaums. Matpuua nnoTHOCTU K SHTponus cooH HelmaHa. YcnosHas u B3auMHas
SHTpoNuu. [NepenyTaHHble COCTOSHUS.

npakTtnyeckoe 3aHsitne (4 4aca(os)):

PaccmoTpeTb KBaHTOBYIO LieNb, peannayioLlyo cocTosiHus benna. 3anncatb matpuuy
npeobpasoBaHuns. MokasaTtb, YTO OHa yHUTapHA.

Tema 2. OcHOBHble KBaHTOBbIE NlOrM4yeckue onepauum
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OnHokybuTtoBble onepaumn. Byxkybutosble onepaummn. Onepatop CNOT. Onepatop
KOHTPONMPYeEMOro nameHeHus goasel. Onepatop obmeHa coctosHuaMm kyoutos SWAP.
MHorokybuToBbIi onepatop Anamapa.

npakTudeckoe 3aHsitne (4 yaca(os)):

N306pa3unTb KBaHTOBYO LieMb, peann3aytoLlyto KBaHToBOe npeobpasoBaHme dypbe ons Tpex Kyour.
3anucatb MaTpuLy yHUTapHOro npeobpasoBaHus.

Tema 3. OCHOBHblE KBaHTOBbIE afirOPUTMbI
JNIeKLMoHHOoe 3aHsitne (6 4yaca(os)):
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Kak npurotoBuTb 3anytaHHoe COCTOSIHME? ANrOpUTM pacno3HaBaHUs qOyHKLMIA (anropuTMm
Horya).KeaHToBas tenenoptauns. OcHoBHON anroput™. O HEBO3MOXHOCTM NOACNYLWMBAHMS.
MnotHoe koanposaHue. OpoHobuTHas TenenopTtaums. ObmeH nepenyToiBaHus. Anroputm LWopa.
AnropuTtm MpoBepa. VicnpaeneHne ownbok npu nepenade no KBaHToBoMy kaHany. lNMoHsiTue o
KBaQHTOBOW KpunTtorpaguu.

npaktnyeckoe 3aHsitne (6 4aca(os)):

WNcnonb3oBatb anroputm EBknunpaa ons HaxoxaeHus Hambonblero obwero aenuTens Ymicen,
yKasaHHbIX NpenoaasaTenem.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMNINHBI (MOLYNSA)

Bupbl
N Paspnen Cemect Hepensa | camocTosiTensHon [TpyA0eMKOCTb gﬁ%ﬁ:;;?:;ﬁﬁgﬂ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
MOAroToBKa K AMCLMEHHAS
NMUCbMEHHON 6
Tema 1. OnemeHThbI paboTta
1. 3 1-4 |pabote
Teopun nHgopmMauum NOLrOTOBKA K
THbI on
YCTHOMY onpocy 6 ye onpoc
noarotoska K
. NUCbMEHHas
Tema 2. OCHOBHble NMICbMEHHON 6 paboTa
2.|kBaHTOBbIE NOrMyeckne | 3 5-8 |pabote
onepaummn NoOAroToBKa K -
THbIA On
YCTHOMY onpocy 6 ye onpoc
Tema 3. OCHOBHbIE noarotoska K
3. KBAHTOBbIE anropUTMbl 3 914 pedepaty 20 pecpepar
Ntoro 44

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

NeKUMOHHbIE 1 NPAKTUYECKME 3aHATUS NPOBOASATCSA C UCMONb30BAHNEM MYIbTUMEANAHOMO
KOMMekca, MO3BONSOWEro HarnsaaHo NonyyaTb CTyAeHTaM BCO HEOOX0AMMYIO MHGDOPMALMIO.
3aHATUS NPOBOAATCS B MHTEPAKTMBHOW CHOPME, MO3BONSAIOWEN CTYAEHTaM Nlyyle ycBamBaTtb
matepuan. Kayectso 0by4eHns LOCTUraeTcs 3a CHET UCMONb30BaAHNS Cneayowwmnx hopM yuebHow
paboTbl: NeKLMKN, NPAKTUYECKNE 3aHATUS.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. dnemeHTbl TEOPUUN UHDOPMALLUA
nMcbMeHHas paboTa , NpUMepHble BONPOCHI:

PaccMoTpeTb KBAHTOBYIO LieMb, peanuayiollyo cocTosHus benna. 3anucartb maTtpuuy
npeobpasoBaHus. MNokasaTtb, YTO OHA yHUTapHa.

YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:

MNpopaboTka MaTepranoB NEKUMA 1 ynpaxHeHWi pasnena.
Tema 2. OCHOBHbIe KBaHTOBbIE JIOrMYeCcKue onepauum
nMcbMeHHas paboTa , NpYMepHbIe BOMPOCHI:

N306pa3nTb KBAHTOBYIO LieMb, peanunayoLlyto kBaHToBoe npeobpasoBaHre Pypbe ans Tpex Kyour.
3anncaTb MaTpuUy yHUTapHOro npeobpasoBaHus.

YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:
MpopaboTka MaTepuanoB NEKLUA U yripaxkHeHuii pasnena.
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Tema 3. OCHOBHblE KBaHTOBbIE afirOPUTMbI

pedoepat , NPUMEpPHbIE TEMbI:

Tema pedbepara: o peannsaumm KBAHTOBOrO KOMMblOTEPA.
Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Bonpocsbl k 3a4ery.

1.MaTpuua nnoTHoCTN 1 aHTponus oH HenmaHa.
2.YcnoBsHas v B3aMMHas aHTPONun.
3.[lepenyTaHHble COCTOSAHMS.

4.00HOKYOMTOBbIE OnepaLui.

5. [ByxkybuTtoBblE Onepaumm.

6.MHorokybuToBbI onepaTop Agamapa.
7.Anroputm pacnodHaBaHus pyHkuui (anroputm Lonya).
8.KBaHTOBas Tenenoprauums.

9.Anroputwm Lopa.

10.Anroputm ['poBepa.

11.MMoHATe 0 KBAHTOBOW KpunTOorpagoun.

7.1. OcHoBHas nuTeparypa:

1. OasblooB A. C. KBaHToBasi MexaHuka: y4eb. nocobue. 3 naa., ctepeotunHoe. Cr6.:
BEXB-leTepbypr, 2011. 704 c.

http://znanium.com/bookread.php?book=351130

2. 3awwuTa nHgopmaumm: YuebHoe nocobue / A.MN. Xyk, E.M. Xyk, O.M. JlenewkmH, A.N. TUMOWKUH.
- 2-e n3a. - M.: W PUOP: HAL MH®PA-M, 2015. - 392 ¢

http://znanium.com/bookread.php?book=474838

3. NrnaTos, A. H. HaHoanekTpoHmka. COCTOSiHME M NEPCNEKTUBbI Pa3BUTUS [DNEKTPOHHbIA pecypc] :
yueb. nocobue / A. H. Urnatos. M. : ®JIMHTA, 2012. 360 c.
http://znanium.com/bookread.php?book=455222

7.2. [lononHutenbHasa nuteparypa:
1. A.C. XoneBo. BeeneHune B kBaHTOBYIO Teoputo nHcpopmaumn. M., MLIHMO, 2002.
2. M. HunbceH, V. YaHr. KBaHToBble Bbl4MCNEHNS 1 KBaHTOBas nHopmaums. M., Mup, 2006.

3. K.A. Banunes, A.A. KokunH. KBaHTOBbIE KOMMNbIOTEPDI: HAAEXAbl N peanbHOCTb. Vixesck, PXI,
2001

4. C.4. KunnH. KeaHtoBas nHpopmaums. YOH, 1999, @5, 1.169, ¢.507-526.

5. M.b. MeHckuin. KBaHTOBas MexaHuKa: HOBble SKCMEePUMEHTbI, HOBbIE MPUIOXEHMUS U HOBbIE
doopMynnpoBkn ctapblx Bonpocos. YPH, 2000, €6, 1.170, c.631-648.

7.3. UHTepHeT-pecypcCbl:

Ka3aHCKUI yHmBepcuTeT - www.kpfu.ru

Hay4yHasi NoMCcKoBas cuctTemMa - WWw.SCopus.com

O KBaHTOBbIX KOMMNbIOTEPAX U KBAHTOBbLIX BblYMCNEHMAX - aakokin.chat.ru/qc.htm
cBobogHas aHUmMknoneous - ru.wikipedia.org

aNeKTpOoHHasa bubnnoteka - www.ekniga.ru
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHune ancumnnuHbl "KBaHTOBbIE BbIMUCNEHUS 1 CBA3L" nNpeanonaraeT UCNonb3oBaHne
cnenyoLwero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9B6C "ZNANIUM.COM" comepXuT NponsBefeHns KpynHenwmnx pOCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3aadms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BEpCUm
NepuoanyecKnxX N3aaHum No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYeCTBY NPOOUbHbBIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX NPas.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BINO n yyebHbIM nnaHoM no
HanpasneHnio 03.04.03 "Paanoduamka” n marmctepckon nporpamme VIHgpopmaumoHHble npouecchl
N CUCTEMbI .
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Mporpamma ancumnnnHbl "KeaHToBble BbluncneHus 1 cesasb"; 03.04.03 Pagnodmamka; ooueHT, K.H. (aoueHT) Eropos A.B.

ABTOpP(bI):
Eropos A.B.
" 201 __r.

PeueH3eHT(bl):
WepcTiokos O.H.
v 201 __r.
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