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1. IEJHX OCBOEHUS JUCLAIIJIUHLI
|

Heabio  ocsoenms aucummimuHel  «OCHOBBI  KBAHTOBBIX — BBIYACICHHIN SIBJISCTCS
O3HAKOMJICHHE C COBPEMEHHOH O0JIACTBIO HAYKM M TEXHONOIHii, codeTaromeil B ceGe pasiessl
KBaHTOBOH (pu3nku, 6yneBoit anreGprl 1 HAHOTEXHOJIOTHIA,

3apava AMCUMILIMHEGI: ‘

* BsuicHeHue ponu GyHIaMEHTaIbHBIX 3aKOHOB (DH3HKH, OTKpPBITBIX B XX-0M u Haudile XX]
BEKOB B POLIECCaX MOJTYYCHHs!, NEpeNadn H 06paboTK HHGOPMALHH.

2. MECTO JUCHHUIIITAHBI B CTPYKTYPE OIIOII BO

Hucuuimmaa «OCHOBBI KBAHTOBBIX BBIUNCJIEHUM» OTHOCHTCS K
(baxynbTATHBHBIM JUCIMIIIMAAM., JIHCLANNHHA JTOTHIECKH U cozxepxcaTeano-MeToanecxh TECHO
CBA3AHA C PAJIOM TEOPETHYCCKUX IMCIMILTUH | MPAKTHK NPEAIECTBYIOIET0 Neproa 06y deHus.

K yncny nucnumnun, HaunGosiee TECHO CBA3AHHBIX ¢ AMCIUILTHHON «KBaHTOBAS 06paGoTKa
uadopmanum», oTHOCcATCS «Dusukay, «KBaHTOBas MeXaHMKA M CTATHCTHUCCKAS (phmea»,
«®u3MKa TBEPAOTO Tenay. B pesynbraTe 0CBOEHHS BHINIEIEPEUHCICHHBIX JUCIIHILINE GTXE’ZICHTBI
NPUOOPETAIOT HEOOXOMUMBIE JUIS U3YHeHUS AMCHHIHEL «KBaHTOBAs obpaboTka HHGOpMALI
3HAHWST OCHOBHBIX MOHATHH U IPUHIUNIOB (QU3HIECKOI TEOPUH U SKCIIEPUMEHTA. i

\

8- INTAHUPYEMBIE PE3YJbBTATHI OBYYEHUS 1O IlI/ICI_[I/III.JII/IHE

Ilnanvpyemble pesynbTaTsl OOYYeHHS [0 JHCLMILIAHE, COOTHECEHHDBIE C TUIAaHUPYEMBIMA
pesynbratamu ocsoeHus OITOI]

Kon Yposens ocsoeHus | [Tnannpyemnle pesybrars 06yUeHHs 10 AUCLHMNIMHE XapaKkTepu3yiolnMe aransl
(popMUpyeMbIX KOMICTEHLUHU ¢opMupoBaHns koMIeTeHIH (NOKA3ATETH OCBOSHMS KOMITETEHHUN)
KOMTIETCHUMUH

1 2 3 :
VK-1 YACMUuUHbLY 3name: npasuna cocmasnenus aHWIUMUYECKUX OOKYMeHm 03, ;

ApasuNa OghopmaenuUs CCLinOK Ha BUbIUOZPadULecKIe ONUCAHUS

Ymems: coomnocums pasnopodneie asnernus u cucmemamusuposame ux
6 pamMkax usbpanHux UG08 NPopheccuonanbroti desmenvHocmu
Bnraodems:; nasviku ucnonvzosanus ouanexmuyeckozo memooa nosHanus
ApU GHANU3E U CUHMESE UHGOPMAYUU PASTULHOT NPUPOOLL U 8 PATULHOM
KOHmexcme, e
MK-2 YACMUYHBLL 3name: memoowv: ananuza u mecmupocanus. mpeGosarnuti k
NPOSPaAMMHOMY CDedCmEy;

Ymemv: ananusuposame mpebosanus na coomeemcmaue NPUHAMBIM
CMAHIAPMam u MemoOam nPOEeKMuUposanus;

Bnaoems: nasvicu nposepru ocywecmeumocmu gynkyuonuposanus u
CONPUBONCORHUS NPOSPAMMH 020 CPEOCMAA;

[1K-4 YACMUYHbBLL 3nams: memoos: npogedenus IKCnepuMenmos u Habaooenul,

obobuenus u o6pabomru ungpopmayuu;

Ymems: npumensms memodwr npogedenus sxcnepumenmos;

Bnaoems: nasvixu nposedenus mapkemunzosuvix uccnedosanuii HAYYHO-
MEXHUYecKol unopmayuu,

4. OBBbEM U CTPYKTYPA JUCIHUIIJIUHBI
Tpyl0eMKOCTD IUCIMIUIMHBI COCTABIISET | 3aUETHBIX eAMHMUIL, 36 YacOB

No o Buarl yuefHoii paboTes, Dopmnl
: 5 BKIO4ANA Obbem TEKYHIET D
n 2 s CAMOCTOATENLHY IO paboTy 3 KOHTROAR
/ « £ CTYAEHTOB gretion CREBAeMoc
n C g TYA padoThr, YEHRRAEMAE
H H TPY0EMKOCTL (B 4acax) o i,
Hanmenonaune Tes wisin pajaesios/TeM ancuuaminb 3 ) g £y hopma
! = E N HHTEPaKTHBHbE o
§ H ¥ £l & g %) X MeToaoB I ~||:! e !
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!' | BeeneHue B TeOpHIO KBAHTOBOI 5 6 6 3/50
nHbopmaLyn,




|2 [ TlonsTna kBaHTOBBIX BLIYUCNEHUH. 5 = pPeHTHHT-
& 6 - 6 3/50 KOHTpOnK
Nel
3 | KBaHTOBBIC BBIYKMCIEHUS H IPOTOKOIIBI. 5 & pEjiThHr-
Iy 4 - 4 2/50 KoHTpONL
o2
4 | ®usyMyeckne CUCTEMbI IS peanusannu 5 , ) PEHTHHI-
KBaHTOBBIX ITPOTOKOJIOB. 2= 2| - 2 2/100 Ko J';g"“b
Hanuune B ancumniine KI/KP A
| Vroro no ancumnanne 5 18 18 | - 18 10/55 Javer

Copneprxanue NPaKTHYECKUX 3aHATHI 110 AMCIHILIHHE
Tema 1. Monenuposanue ypasuenns Jlarpamia B MEXaHMYECKHX CHCTEMaX
Tema 2. MopennpoBHue ypaBHEHHS IBIKEHHS M SHEPTHH B PEIATUBUCTCKON MEXaHHKE
Tema 3. Pacuer nepenaromeif BONMHOBOJHOMN JTHHAN
Tema 4. Mognemponanue ypasnenus Illpenunrepa

S. OBPA3OBATEJILHBIE TEXHOJIOT'UU :
B npenojaBannn mucnunmiebr «KpadToBas o6paGorka mH(GOpMAImEY UCIIONB3YIOTCS
Pa3sHOOOpa3sHble 00pa3OBaTeNLHBIC TEXHONOIMH KaK TPaiMUMOHHBIE, TaK H C IPUMEHEHUEM
AKTHBHBIX U MHTEPAKTHBHBIX METO/IOB O0YUEHHUSI. | :
AKTHBHbIE U MHTEPAKTHBHBIE METO/IBI O0YISHHUSL:
— Ipynnosas ouckyccus (pazoen Nel);
—  Ananuz cumyayuii (pazden Ne3);
~ Illpumenenue umumayuonnorx modeneti (pazden Ne2);

6. OLEHOYHBIE CPEJACTBA 1JIS1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH
IMMPOMEXYTOYHOM ATTECTAIIMA [TIO UTOT'AM OCBOEHUS
AUCHUIUIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHUE,
CAMOCTOSTEJBHON PABOTHI CTYAEHTOB
Bonpoce! s pedTHHI-KOHTD OIS

k]

PeiituHr-konrpoin Ne 1
CyTe KBaHTOBOI HH(MOPMAIHH.
3akon Mypa. Ponb kBaHTOBBEIX 5h(peKTOB.
Mamwuna Trropunra.
Jloruueckue onepanum.
TpeGosanus k KBAHTOBOMY KOMIIBIOTEDY.
Onrponni lleHona.
KonuvecTBo uHbOpMAanyu.

PN R LN

TepmouuaMuuecKuit Ipe/ien YHEPIUH HepPeKITIOUeH.
[Ipomycknas crioco6HOCTh HHPOPMALMOHHOI0 KAHAJIA.
. [lonarre o6paTHMOCTH B JIOrMYIECKOM 3IIEMEHTe,
. YeqioBHas SHTPONHUS ¥ B3aUMHAsT HHPOPMALIHS.
. AJITOPUTMBI CXKATHS KJIACCHIECKHX JAHHBIX.
. JABonyHEI KaHa) cBsi3u. EMKOCTE KaHaa.
. Ko Xommunra.
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. KBaHTOBEIEC CXeMBI H MATPUYHOE OIMCAHHE.
. Bonnosast pyukius.
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. IIpunnun cyneprniosurmu. Cpeaue.

. DopManu3M MaTpPUIL IVIOTHOCTH.
PeiiTuHr-xkouTpo/b Ne 2

1. JluHeliHble onepaTophl M UX CBOMCTEA.

2. lloHsATHE 4UCTOrO COCTOSIHUS.

—
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[lepenyranuocTs.

Meps! nepenyTaHHOCTH.

OCHOBHEIE KBaHTOBBIE OIIEPALIHH.
JIByXKyGUTHEIE KBAaHTOBBIE OMIEPALIMHL.
®opMHEpOBaHUE MIEPENYTAHHOIO COCTOSHUSL.
Anropurm Joitua.

OOGuue IPHHIKUITE KBAHTOBOM KPHIITOTpaguH.

. [Ipotoxon bennera-Bpaccapna BB-84.
1.
12.
13.
14.
15.
16.
17.
18.
19.

Teopema beina.,

Pacimpenubie IpoTOK0IIBL KBEAHTOBOM KPUITTOrpadHiL.
Crparerus nepexBar-epechlika.

OnruMansHOE OACTyIIMBAHHE,

[TomexoycToiunBEIE BLIYKCIIEHNS.

Koppek1ust KBaHTOBBIX OIIMGOK.

KBanToBas Tenenopranus.

KBanToBbIe HHBOPMAIMOHHEIE CETH.

KyGuTe! Ha nonax B joBymkax. PamaHoBckas cxema.

PeHTHHI-KOHTPOAL Ne 3
JloBymixa Ilennunra,

JloBymka [aytst.

JloByika st HefTpanbHBIX aToMOB. ONTHYECKHE PELICTKH.
JlazepHoe oxnaxaenue aToMOB.

OxnaxxaeHue B cTosyell BoJIHeE.

M-cxema B3auMoeiicTBHA

Ormricanue B3aHMOZIGHCTBHS HA OCHOBE MATPHLBI IIOTHOCTH
[IpuHumn BpeMeHHOro KOAMPOBAHHS, TPUMED pabotsl atementa XOR
Opranusanus noxynpoBoJHHKOBO! CTPYKTYPBL.

Onucanye 3JEKTPOHHO-SIEPHON CIIMHOBOM CHCTEMBI.

Bompocs! k 3auery

11

21

23
24
25

. CyTh KBaHTOBOI MH(pOpPMALYIH.
12.
13
14.
15.
16.
17.
18.
19.
20.

3akon Mypa. Poip kBaHTOBBEIX 5 (eKTOB.

Marmuna Teropunra.

Jlornueckue oneparuu.

TpeGopanus K KBAHTOBOMY KOMIILIOTEPY.

Outponud [llenona.

KonuyectBo uHpOpManuu,

TepmonunaMudecKuil Ipees SHEPI U MEPEKITFOYCHHMS.
[TponyckHast cioco6HOCTh HHPOPMAIMONHOTO KAHAIA.
IonsTE OOPATHMOCTH B TOTHYECKOM JJIEMEHTE.

. YCIIOBHAS QHTPONUS U B3aUMHAs HHPOPMALHS.
22,

AJ'II‘OpI/ITMBI CXXaTHUA KITACCHYECKUX JIAaHHBIX,

. JIBOMUHEIH kaHaT cBs3u., EMKOCTH KaHaa.

. Kon Xommunra.

. KBaHTOBEIE CXEMBI H MaTpUUHOE OIHCAHHE.
26.
27.
28.

BosHOBas pyHKIIHS.
[Ipuniun cyneprosuimn. Cpenaue.
Dopmanu3M MaTpHUIkI IIOTHOCTH.



29. Jlnneitnble onepaTopsl U UX CBOKCTBA.

30. IToHsITHE YUCTOrO COCTOSHUSL.

31. IlepentyrannocTs,

32. Mepel nepenyTaHHoCTH.

33. OcHOBHBIE KBAaHTOBBIE OIEPAIHH.

34. IIByXKyOUTHEIC KBAaHTOBBIE OMEPALIAH.

35. GopMHpOBaHHE MEPENYTAHHOTO COCTOSIHHUA,

36. Anroput™ Jloitua.

37. O6mue IpMHIKIE! KBAHTOBOH KpHIITOTpadu.

38. IIporoxon bennera-Bpaccapna BB-84.

39. Teopema beinna.

40. Pactumpenuble IPOTOKOIBI KBAHTOBOH KPUITOrpaduH.

41. Crparerus nepexBar-nepechUika.

42. OnTHMansHOE MOJICIYIUBAHHUE,

43, IloMex0yCTOMYMBEIE BBIYHCIICHUS,

44. Koppekuns KBaHTOBBIX OMIHGOK.

45. KpaHTOBas Tenenopramus.

46. KBaHTOBbIE HH(OPMALIMOHHEIE CETH.

47. KybuThl Ha HOHAX B JIOBYIIKaX. PaMaHOBCKas cxeMma.

48. JloByuixa [lennnnra.

49. JloByruka ITayns.

50. JloBymixa s HeUTpanbHEIX aToMOB. ONTHYECKHE peLIeTKY,
51. JlazepHOE OXJIaXJEHHE aTOMOB.

52, OxnaXxieHre B CTOSUEH BOJTHE.

53. M-cxema B3auMoaeicTBYS

54. Onucanue B3aUMOICHCTBUS Ha OCHOBE MaTpHIIbI INIOTHOCTH
55. IIpuHIMD BpEMEHHOTO KOJMPOBAHU, IPUMEp paboThI aneMenTa XOR
56. OpraHuzauus HoJyIpoBOJHHKOBOM CTPYKTYPBIL.

57. Onncanye 3JIEKTPOHHO-SAEPHOH CITMHOBON CHCTEMEL,

Bonpocrl k camocroaTeanHoii pabore cTyaeHTa
[Iponyckuas cnmocoGHOCTs HHGOPMAMOHHOTO KaHaa.

ITousTHe 06paTI/IMOCTI/I B JIOTUYICCKOM JJICMCHTE,

®opMHPOBaHUE NEPENYTAHHOI'O COCTOSHHS.
Paciunpennbie mpoToKoIb! KBAHTOBOM KpHnTOrpadu.
Koppeknus kBaHTOBBIX OIMUGOK.

KBanTOBas Tenenopranus.

OnTuyeckue penieTKH.

N LA W

Donjl OLCHOYHBIX CPEJICTB JUIS IPOBEACHHUS ATTECTALMHU YPOBHS C(HOPMHUPOBAHHOCTH
KOMIETEHIME 00yYAOIIMXCA 10 TUCIMILIHHE 0OQOPMIISETCS OTACNBHEIM J0KYMEHTOM.

7. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OFECNNEYEHUE,

JUCHUATLIAHBI
7.1. KHuroo6ecneuennocrn
Haumerosanue iuTepaTypot: aBTop, Ha3BaHHe, BUI H3NAHHA, Tox KHUTI'OOBECIIEYEHHOCTH
U3J1aTEeNbCTRO M3J1aHus :

Konuuecrso Hamuue B anexrponnoii

3K3EMNIAPOB 6ubmmorexe Bal'y
u3aaHui B

6nbnmorexe

Bal'Y B
COOTBETCTBHH C




®roc BO
1 2 3 4
Ocnosras nureparypa*
1. Uncnennsie merose! [Onextponnmii pecype] / H. C. Baxsanos, 2015 hitp://'www.stydentlibrary.ru/
H. 1. Xuaxos, I'. M. Ko6enbkos, - 8-¢ 3. (3n.). - M. : BUHOM, book/ISBN9785996326167.h
2015, - (Knaceuuecknii yHuBepCHTETCKUH YHEGHUK). tml
2. Qusuka, Ot Teopun k npaxthie. B 2 k. Ku, It MexaHuka, 2016 http://www.studentlibrary.ru/
OMNTHKa, TEPMOAHHAMHKKA [nekTpoHHblit pecype] / Bépa k. - M.: book/ISBN9785941200764.h
IMK Tlpece, 2016. - (Cepus "KapmaHuniit CnpaBo4HuK"), - tm!
ISBN9785941200764
3. Kysneuos, C. W. dusuka. Bosmosas onruka. Keantopas 2018 https://znanium.com/catalog/
NPUPONa HM3JlydeHWs. DNEMEHTBI ATOMHOM M anepRoil (unky : product/950963
yue0. nocobme / C.H. Kysueuos, AM. Iumep. — 3-¢ U3,
nepepab. n gon. — Mocksa : Bysosckuit yueGuuk : UHOPA-M,
2018. —212 c. - ISBN 978-5-16-100426-5.
4. Ilnnckuit, A, A, ®uskka: yuebuuk / A.A. [lurckuii, [1O, 2017 https:/znanium.com/catalog/
['pakosekuit ; moa o6uw. pen. 10U, Jluxa, H.C. [Typeiwesoit, — 4- product/559355
€ M3L., ucnp. — Mocksa : POPYM : UHOPA-M, 2017.-— 560 c. :
nn. — (Cpennee npodreccnonansuoe o6pazopanue). - ISBN 978-5- '
16-102411-9. i
Hononuntencyas aureparypa _
1. bopucos AB., Kucenes B.B, KpasHoaHOMepHbIE MAarHuTHbIE 2014 http://www.studentlibrary.rq/
COJIMTOHBI [DeKTpoHHBIH pecype] - M. : ®UIMATIIUT, 2014, - book/ISBN9785922115902.h
.ISBN 978-5-9221-1590-2. tml
2. K TeopuH IBYMEPHBIX M TPEXMEPHBIX CHCTEM aBTOMATHUECKOr0 2015 hitp://www.studentlibrary.ru/
perynmnpoBanus [OnextpoHHslit pecype] / AT bapckuii. - M. : book/ISBN9785987048078.h
Jloroc, 2015. - ISBN 978-5-98704-807-8. tml
3. Jlexunm no Teopurn BEPOSTHOCTEH M MaTeMaTHUeCKON 2012 http://www.studentlibrary.ru/
crarucTHke [3nexTpoHHEIt pecype]: yaeGHuK / ITpoxopos 10.B., book/[SBN9785211062344.h
Tlonomapenko JI.C. - 2-¢ usa., uenp. u gon. - M. : Msnatennerso tml
MOCKOBCKOTO ~ rOCYNApCTBEHHOTO yuusepcutera, 2012, -
(Knaccuueckuii ynusepcurerckuit yueGnnk). - ISBN 978-5-211-
| 06234-4.

4. Maremarnyeckue  BOIPOCH YHUCJACHHOTO  peUlieHUs 2012 http://www.studentlibrary.ru/
THICPBONUIECKUX CHCTEM yPABHEHUH [DaexTponnsiit pecype] / book/ISBN978592211 I980.E
Kymixosckuit AT, Tloropenos H.B., Ceméuon AJO. - M. : tml -
OUMATIINT, 2012, - ISBN 978-5-9221-1198-0. '

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCITATIIAHLI

MarepranbHo-TeXHHHECKOe 00eCTIeYeHNE UCIMILTAHE] BKITIOUACT:

® @yUTOpPHM Ui NPOBENCHHS MNPAKTHYCCKUX 3aHATHI, OCHAIEHHBIE COBPEMCHHBIMM
HICPCOHAILHBIMM - KOMIILIOTEPAMH, OOBEAMHEHHBIMU B JIOKAILHYIO BRIYMCIHTEOBHYIO CeTh W
YKOMIUIEKTOBAHHBIMHM HEOOXOAMMBIM CHCTEMHBIM IIPOrPAMMHBEIM 00€CTICUeHHEM (511-3, 100-
3,1226-3,106-3);

®  CHCTEMa MaTCMATHYCCKUX U MHKEHEPHBIX pacuétoB MATLARB;

*  KaeapaibHble MyTETUMENHITHBIE CPEICTRA (ay . 430-3,420-3); D

®  OJICKTPOHHBIE 3aITUCH JICKLIHIH. /
Pabouyio nporpammy cocrasun gouent kadenpsr GullM TTpoxopos A. B. L

(®HO, noamucs) s
Penensent ¢ ;
(npexcraButens paGoronarens) remepaibHsii gupekTop 000 «DC Cepsucy_Kpacos IL.C. / ~
(mecto paGotel, tomKHOCTE, PUO, noarucs) — A7
IIporpamma paccmoTpena u 0106peHa Ha 3ace1aHuy Kathenps Ou
[Ipotoxon Nel ot 02.09.2019 roza
3asenyromuii xadeapoit Apakensu C.M. 77
(®HO, noauucs)

Pabouas nporpamma paceMoTpeHa M ofo6peHa Ha 3acelayuy y4eGHO-METOMMYCCKOM KOMUCCHHE
HanpasneHus 02.03.02 «DyHgaMmenTanbpHas MH(OpMATHKA U HHQOPMALIHOHHBIE TEXHOTOTHED

2\

[Tporoxon Nel or 02.09.2019 roxa T
Ipencenarens xomuccum . &

(®HO, noanucs)



JIUCT IEPEYTBEPKJIEHUS
PABOYEN ITPOI'PAMMBI JAUCHUIIIAHBI

Pa6ouas nporpamma ono6pena Ha y4eOHBIH rof

[IpoTokon 3acemanus kapenpsr Ne oT roza

3aBenyrommit kadeapoi

Paboyas mporpamma ogo6pena Ha y4eOHBIH rog

[Iporoxon 3acenanus kapempsr Ne OT roja

3apenyromuii kadenpoi

PaGouas nporpamma o106peHa Ha y4eOHBIH rof

IIporoxon 3acenanus kapempsr Ne oT roaa

3apenyromuit kahempoit




