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1. HEJIHA OCBOEHUSI JUCHUAITJINHBI

Henpto ocBoenms uCIMNIMHBl  «OCHOBBI KBAHTOBBIX BBIYHCICHHHY  SBJSLETCH
O3HAKOMJICHHE ¢ COBPEMCHHOM 00J1aCTBIO HAYKM W TEXHOIIOTHH, COYeTarolell B cebe paszeiisl
KBaHTOBOM (u3uxu, OyieBoit anreGpsl 1 HAHOTEXHONOIUIA.

3agava qUCUMILINABL:

* BeuicHeHue posu QyHIAMCHTAIBHBIX 3aKOHOB (DH3HKY, OTKPBITEIX B XX-0M 1 Hauajie XXI
BEKOB B IIPOLECCAX IOy YCHUs, Iepe1aun i1 06paboTku HHGOPMAIIHH.

2. MECTO JUCHUIIIIUHBI B CTPYKTYPE OIIOII BO

Aucummna  «OCHOBBI  KBAHTOBBIX — BBIUMCJIEHMM»  ormocuTess i
(hakyIbTaTUBHBIM AMCUUMUIMHAM. JUCHMIIMHA TIOTHYECKH U COACPKATENLHO-METOUUCCKY TECHO
CBA3AHA C P/IOM TCOPCTHUECKUX MUCIMILIMH U NIPAKTUK [PEJMIECTBYIOLIEr0 IepHoaa 00y deHuUs.

K 4neny mucuunmmy, Han6osee TECHO CBS3aHHBIX ¢ AUCIMINIHEON «KBaHTOBAS 06pa6mx<é
uHdopManuuy, oTHocsTes «Dusukay, «KBaHTOBAaS MeEXAaHHMKA M CTATHCTHYCCKAs (uzmkay,
«®usuka TBEPJIOTO TeNay. B pesynbraTe 0CBOCHHS BBLIIIETIEPEUHCIICHHBIX JUCLIUIUINH CTYIEHTEI

NprHoOpeTaroT HeOOXOAUMBIE IS H3YUSHHA AUCIATUINNEI «KBAHTOBAS obpaboTka uHGOPMAIULH
3HAHHA OCHOBHBIX IIOHATHH M IIPHHUHIIOB (PM3MYECKON TEOPHH M SKCIIEPUMEHTA.

3. INTAHUPYEMBIE PE3YJBTATBI OBYYEHMSI 10 JUCHUILIAHE
IlnaHupyembic pe3ynbTaThl OGy4eHHS IO [MCUMIUIAHE, COOTHECEHHBIC G IUTAHUPYEMBIMH
pesyiibraTamu ocBoeHus:t OITOIT

Kon Yposens ocsoenns | [nanupyemuie pesynsTarsl 06y4enus 110 AUCUUITANHE XAPAKTEPHUIYIOWINE ITAMbl |
dopmupyembIx KOMIETEHUHH (OpMHMPOBAHHS KOMNETEHLMH (TTOKA3ATENH OCBOEHHS KOMIMETEHLIMM)
KOMITETEHLIMH
! 2 3
YK-1 Yacmuynbill 3namo: npasuna cocmasnenun ananumuseckux QOKYMEHM oG,

npasuna oopmienus ccoliok na bubnuozpaguyeckue onucanus;

Ymemv: coomnocums pasmopoouvie senenus u CUCMIEMAMUIUPOBAMb UX
8 pamkax usbpannelx 6uA06 npoheccuonansholi desmenvnocmu
Bnaodems:; nasvicu ucnonesosarus Ouanexmuveckozo memoda nosmanus
1pU aHanuse u Cunmese uRGopMayu pasnuuKot npUPoOLt U 8 PAsRUYHOM
KoHmexcme,

MK-5 YacCmuuHbIll 3uams: memodn u cpedcmea PNGHUPOBAHUA U OP2AHU3AYUY
ucenedosanuli u paspabomox;

Ymemv: odhopmname pesynomamer nayuno-uccnedosamenserux u
ORBIMHO-KOHCMPYKMOPCKUX pabom,

Baademo: nasoiku cbopa, obpabomku, ananuza u 06obuenus
PESYNLIMAMOB IKCNEPUMEHINOG U UCCACO0BANUT 8 COOMBEMCMBYIOUell
obnacmu 3Hanut;

4. OBBEM U CTPYKTYPA TUCIIUAILINHDI
Tpy10eMKOCTE IHCIUITIIMHET COCTaBJIACT 1 3aUeTHRIX €UHUIT, 36 YacoB
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I' | BBenenvie B TeOpHIO KBAHTOBO 6 B 6 ¢ 3/50
HHbOopMaLVH,
2 | TToHATHA KBAHTOBBIX BbIYHCIIEHH. 6 " PeRTAN-
O 6 - 6 3/50 KOHTPOIb
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3 | KBaHTOBbIE BLIYUCIIEHUS W IPOTOKOIBI, | 6 ~ PCHTUHT-
n 4 - 4 2/50 KOHTPOJb
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4 | duznueckre cHCTEMBI 1A pearn3alin 6 . y peRTHH
KBaHTOBBIX IIPOTOKOJIOB. == 2| - & 21400 “0'}@0”"

Hannuue B pucupnnune KIVKP .

Htoro no ancuunnuve 6 18 18 | - 18 10/55 3auer

ConeprkaHue NPaAKTHYECKUX 3aHATHI 110 AUCIHTLIHHE
Tema 1. Monenuposanue ypasuenus Jlarpamica B MEXaHHUECKHX CHCTEMAX
Tema 2. MopieIMpoBHUE YpaBHECHNS IBUKEHUS U SHEPTHY B PEIATUBUCTCKON MEXaHHKe
Tema 3. Pacuer nepenarorueii BoMTHOBOIHOM JIHHHK
Tema 4. MonenwpoBanue ypasHeHuUs! UIperwmnarepa

3. OBPA3OBATEJIbHBIE TEXHOJIOI'MA
B npenopasanuyu aucnmnmnner «KBantosas oGpaGoTka MHOOPMALMN» HCIOJIbIYIOTCS
pasHoOOpasHble 00pa3OBATENbHBIC TECXHOMOTHH KaK TPaiMIMOHHbIE, TaK M C IIPUMEHEHHEM
aKTHBHBIX U MHTEPAKTHBHBIX METOJIOE OOYUESHHS.
AKTHBHBIE H MHTEPAKTUBHBIE METOABI O0YUCHHUSL:
~ [I'pynnosas ouckyccus (pasden Nel);
~  Ananus cumyayuii (pasden No3);
— IIpumenenue umumayuonnex modeneii (pasden Ne2),

6. OHEHOYHBLIE CPEJICTBA JIUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCT H,
IIPOMEXYTOYHOW ATTECTAIIUM ITO UTOI'AM OCBOEHUSI
AUCOUIIIMHBI 1 YYEBHO-METOAUYECKOE OBECTIEYEHUE
CAMOCTOSITEJIBHOM PABOTBI CTYAEHTOB
Bonpocer st peiiTHHr-koHTp OIS

PedTuHr-conTpon No 1
CyTb KBaHTOBOI MHOPMAIIIH.
3akon Mypa. Posib kBaHTOBBIX 3 eKTOB.
Mamuna Trropunra.
Jlornueckue onepanun.
TpeboBanus k KBAHTOBOMY KOMITBIOTEDY.
Ontponus IlleHoHa.
KonuyectBo unbOpManun.
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TepmomEaMIIECKUH IIpeien SHEPrun MepeKIFOYeHH s,
[Tponycknast cioco6HOCTh MHGOPMAIIMOHHOTO KAHAIA.
. [lonarre 06paTUMOCTH B TOrM4ECKOM DIIEMEHTE.,
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. YCIIoBHAS SHTPONHS U B3aUMHAs HHPOPMAIIHS.
. AJITOPUTMBI CKATHS KJACCHYECKUX JIAHHBIX.

. JBouunsIil kanan cBa3u. EMKocTs kaHana,

. Kon Xommusnra.
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. KBaHTOBBIE CXEMBI M MaTpHYHOE OMHCaHue,
. BonnoBas dynxius.

. Ipunnun cynepnosunmu. Cpennue.

. DopManu3M MaTpHIb] IOTHOCTH.
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PeiituHr-konTposan Ne 2
JluHeliHbIe OnepaToOpsl U UX CBOMCTRA.
IMoHsTHE YUCTOTO COCTOSHUS.
IlepenryTanHOCTE.

Mepr! nepenytanHoCTH.
OcCHOBHBIE KBAaHTOBBIC OIIE€PALIUY.
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JByXKyOHUTHEIE KBAHTOBBIE OLIEPAIIHH.
®opMHUPOBaHHUE NIEPEITYTAHHOTO COCTOSIHUS.
Anroput™ Jloiiya.

O61wye NpUHIKAIIE KBAHTOBON KPUITOrpadum.

. ITpotokon Bennera-bpaccapna BB-84.

. Teopema benna.

- Pacuupennbie 1poToKoTbI KBAHTOBOH KpuITOrpaduy.
. Ctparerus nepexsaT-epechuIka.

. OnTuManpHOe MOACIYIIHBAHYE.

. IlomexoycToliunBhrle BEIYMCICHHS.

. Koppexkius KBaHTOBBIX OIHGOK.

. KBanTOBAs Tenenopranus.

. KBantoBple nHdpopManuonHsie cetu.

. KyOurel na vonax B 1oBymkax. PamaHoBckas cxema.

Peitrunr-xonrposan Ne 3
JloBymika Ilennwunra.

Jlopymka [Tayis.

JloBymka st HeHTpaIbHEIX aTOMOE. ONTHYECKHE PEIIETKA.
JlazepHOE OXJIaXIeHHE aTOMOBR.

OxnaxcieHye B cTosueit BOJHE,

M-cxema B3auMoefCcTBISA

Orucanye B3auMOICHCTBUS HA OCHOBE MAaTPHLIBI IVIOTHOCTH
IIpuHnun sBpemennoro Koxuposanus, npuMep paGoTel snemenTa XOR
Opranusanms noynpoBoIHHKOBOH CTPYKTYPEL.

Omnucanue 371eKTPOHHO-AIEPHOI CIIMHOBOM CHCTEMBL.

Bonpoce! k 3aueTy

11.

12

17

21

31

CyTb KBaHTOBOU HH(OPMALHH,

. 3axon Mypa. Ponb KBaHTOBBIX 3()(eKTOB.
13.
14.
15.
16.

Mammuna Trropunra.

Jloruueckue omeparuy.

Tpebopauus k KBAHTOBOMY KOMITBIOTEDY.
Outpornus [1lenona.

. KonngecrBo nHGopManuu.
18.
19.
20.

Tepmounamuaeckuit mpejien sHEPruy NepeKITIOYeHuUs,
[IpomyckHas crioco6HOCTL MHGOPMAITHOHHOTO KAHAA.
[TonsTre 06paTHMOCTH B JIOTHYECKOM 3JIEMEHTE,

. YCII0BHAs SHTPOIIHS U B3aUMHAast HH)OpPMALIHS.
22,
23.
24,
25.
26.
27.
28.
29.
30.

AJITOPUTMBI CIKATHS KIIACCHYECKUX JAHHBIX.
JIBOUYHLIN KaHai ¢BsI3H. EMKOCTE KaHaa,
Kon XsmMmunra.

KBaHTOBBIE CXEMBI I MATPUYHOE OIIHCAHUE,
Bonnoras ¢yukums.

[Tpuamun cyneprosunuu. Cpernaue.
Dopmanu3M MaTpHIBI IVIOTHOCTH.
JlunelHple onepaTophl U X CROHCTBRA.
[TondTre YuCTOrO COCTOSAHUS,

. Ileperryrannocts.



32.
33.
34.
35.
36.
37.

38

45

Meps! nepenyTanHOCTH.

OCHOBHEIC KBaHTOBEIE OTIEPAIIHHL.
JIByXKyOUTHEIE KBAHTOBBIE OLEPAILHH.
®OopMHpPOBaHHUE IEPENTYTAHHOTO COCTOSHUS.,
Anroputm [oiiya,

OG1wne IPYHIAIIE KBAHTOBOM KPHIITOrpad .

. [Ipotoxon bennera-Bpaccapna BB-84.
39.
40.
41.
42,
43.
44,

Teopema bea.

Paciipennbie 1poToKoIB! KBaHTOBOH KpuITorpadu.
Crparerus nepexsar-nepechuIKa.

OnrumansHOe TOACTYIIMBAHHE.

[ToMex0ycTOMYNBEIC BBEIMUCIICHHS.

Koppexiust KBaHTOBEIX OMMGOK.

. KBanToBas renenopranus.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.

KBanTOBBIC HHYOPMALMOHHEIC CETH.

KyOuTnl Ha Monax B joBymkax. PamanoBckas cxeMa.
JloBymka Ilernunra.

JloBymka [Tayos.

JloBymka nis HelTpanbHbIX aToMoB. OnTHYecKye PELIETKHY.
JlazepHOE OXJTaXIEHHE ATOMOB.

Oxnaxxienue B crosueii BoIHe.

M-cxema B3auMoeHCTBHS

Ornmcanne B3auMOIEHCTBHS Ha OCHOBE MATPHIIBI IIOTHOCTH
IIpuHIMD BPEMEHHOTO KOAMPOBAHHS, npumep paboTel atemerTa XOR.
Opranmzanust HoJyIpoBOJHHKOBON CTPYKTYDHL.

Omnucanue 3NeKTPOHHO-AIEPHON CIIMHOBOM CHCTEMBL.

Bonpoce! k caMocToATeILHOM paboTe CTYAEHTA

NNk N =

IIpomycknas crocobHOCTh HHGOPMALHOHHOTO KaHaa,

lonsarre 06paTUMOCTH B JIOTHYECKOM dIeMEHTe.,

DopMHPOBaHHUE NEPEITYTAHHOTO COCTOSHHUS,

PaciumpenHbie POTOKOIIBI KBAHTOBON KpUITTOrpaduu.

Koppexkiius KBaHTOBBIX OMINGOK.

KBanToBas renenopranus.

Ourudyeckue permeTkH.

QOHI ONEHOYHBIX CPEICTB JUIS MPOBEICHUS ATTECTALH YPOBHS COHOPMUPOBAHHOCTH

KOMIETEHIMH 00YYAFOIIMXCS 10 TUCIMIIAHE 0OQOPMIISETCS OTACTBHEIM ZOKYMEHTOM.

7. YYEBHO-METOAUYECKOE 1 UTHOOPMAILIMOHHOE OBECIIEYEHUFE,

JAUCHUTTIINHEI
7.1. Kuuroo6ecneuensocTnb
r Hanmenosauve nuTepaTypsl: aBTop, HA3BAHWE, BUA N3LAHNS, lon KHUIMOOBECHEYEHHOCTD
H3JIATENLCTRO U3LAHHA

Konuuecrno Hamuue B anexrponnoit

IKIEMIUISPOB 6nbmvoreke Bal'y
M3JaHnH B

Gubnuorexe

Bal'y B
COOTBETCTBUH C
@roc BO ']
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OcuosHas mureparypa*

l. Yncnennnie Meroani [Daektponnsiit pecype] / H. C. baxpaiios, | 2015 | http://www.studentlibrary.ru/




H. TL. XKuaxos, I'. M. KoGenbkos. - 8-¢ u3a, (31.). - M. : BUHOM, book/ISBN9785996326167.h

2015. - (Knaccuueckuii yHnBepeuTeTcKHil YUueOHUK). tml

2. ®usnka. Ot Teopun ¥ npaktaxe. B 2 xu, Ku. 1: Mexanuka, 2016 http//www.studentlibrary.ru/
ONnTHKA, TCpMO}lVIHaMHKa [DnexrponHslii pecype] / Bépa k. - M.: book/ISBN9785941200764.h
AMK Tlpece, 2016. - (Cepus "KapMaHHBIiA CMNpaBOYHHUK"), - tml
[SBN9785941200764

3. Kysueuos, C. U ®usuka. Bonwosas omtvka. KpanTosas 2018 https://znanium.com/catalog/
NPHPOAA HM3NYUCHHUS., DJIEMEHTHI ATOMHON W AepHON (M3MKH : product/950965

yueb. nocobue / C.H. Kysneuos, AM. Jlugep. — 3-¢ H31.,
nepepab. u non. — Mockea : Bysosckuit yueGuux : UHOPA-M,
2018, —212 c. - ISBN 978-5-16-100426-5.

4. Tunckuii, A, A, Ousnia: yuebuux / AA. [Tunckuit, .HO. 2017 https://znanium.com/catalog/
I'pakosckuii ; noa o6t pea. FO.M. Jluxa, H.C. TTypbiwesoit, — 4- product/539355

€ u3A,, ucnp. — Mocksa : POPYM : UHOPA-M, 2017. — 560 c.
un, — (Cpeanee npodeccroHansHoe o6pazopaumue). - ISBN 978- 5-

16-102411-9.

HononunrensHas nuteparypa ]
1. Bopucos A.B., Kncenes B.B, KBE]BMOI[HOMCprle MarHMTHblE 2014 http://www.studentlibrary.ru/
CONUTOHBI [DnexTponnslit pecype] - M. : ®UIMATIINT, 2014, - book/ISBN9785922115902.h
JISBN 978-5-9221-1590-2, tml
2. K Teopun 1ByMEpHBIX M TPEXMEPHBIX CUCTEM BBTOMATHICCKOIO 2015 http://www.studentlibrary.ru/ [
perynuposanus [OnexTpoHHeIil pecype] / A.T. Bapciwuit, - M, book/ISBN9785987048078.h
Joroc, 2015. - ISBN 978-5-98704-807-8, tml
3. Jlekumu 1O TEOpHH BEpOATHOCTEH M MATEMATHICCKON 2012 http://www.studentlibrary.ru/
craTucTuie [DnekTpoHHslit pecype]: yuebHUK / Hpoxopoa I0.B,, book/ISBN9785211062344.h
IToromapenko JI.C. - 2-¢ u3n., uenp. u gom. - M. HSI[aTCJ'leTBO ml
MockoBekoro  rocynapcrBeHHOro yHusepeutera, 2012, -
(Knaccuvecknit yrusepeuterckuii yuebHnk). - ISBN 978-5-211-
06234-4,
4. Maremarudeckue BOMPOCHI HHCICHHOrO  petenus 2012 hitp://www.studentlibrary.ru/
THNEPOONHYECKHX CHCTEM ypPaBHEHM [DneKTpoHHbIH pecype] / book/ISBN9785922111980.h

Kynnkosckuii AT, [loroperos H.B., Ceménop AIQ. - M.

trnl
OUSMATIINT, 2012. - ISBN 978-5-9221-] 198-0. "

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE ANCIUTLITHHLI
MartepranbHo-TeXHHUIeCKOe 00ECIIEUeHHE UCIMIUTHb] BITIOUACT: |
® AyAUTOPHH AJI1 IPOBCACHUS NPAKTHYCCKHMX 3aHSATHH, OCHALIEHHBIE COBpeMeHHLlMMI
TICPCOHAJIBHEIMY  KOMITLIOTEPAMU, OOBEIMHEHHBIME B JIOKATBHYIO BLIMUCITUTEIBHYIO CCTh M |
YKOMIITICKTOBAHHBLIMH HEOOXOIMMBIM CHCTEMHBIM HPOrPAMMHEIM 0GeCIeYeHHeM (511-3, 100-.
3,1226-3,106-3); ’
®  CHCTeMa MaTeMaTHYECKUX U MHKEHEPHBIX pacuéToB MATLAB;
*  KajepanbHBIC MyTLTHMEINIHBIE CPECTBA (ayiL. 430-3,420-3);
®  DJIEKTPOHHBIE 3aMUCH JIEKIUII. ¥
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Pabouyro nmporpammy cocrasuin gouent kaberps ®ullM [Ipoxopos A. B ZLe
(®HO, noammcs)

Penensent —~

(mpencrasutens pabotoaarens) rexepabtbiil jupextop 000 «OC Cepsucy Ksacon ,[[ L
(mecTo paboTbl, gomkHOCTS, DUO, noumﬂ:bf

IIporpamma paccMoTpena u 0106peHa Ha 3ace aHuu Icadge,qpbl AlIM
[Ipotoxon Nel ot 02.09.2019 rona /
3asenyromuit kadeapoi Apakensa C.M. 4

((D[/LOV NOJTHCH)

Pabouas nporpamMma paccmotpena u ofobpena ta 3aceaHuyn y4e0HO-METOIUYECKON KOMUCCHH
HampasyieHus 01.03.02 «[Ipuknagnas maTemMatika u PLHQ/ OpMaTHUKa

[IpoTtoxon Nel ot 02.09.2019 rona ///,

IIpencenarens koMuccuu =
/ (PHO, moanuce)




JIUCT HEPEYTBEPXJIEHUS
PABOYEM ITPOI'PAMMBI JAUCIUATILINHBI

Pa6ogas mporpamma ogo6pena Ha y4eOHBIH roj

[Iporoxoi 3acenanus xapempur Ne oT roga

3apenyrotunii kadeapoit

Pa6ouas nporpamma ono6pena Ha yueOHBII rof

[Iporokon 3acenanus kademper Ne oT rona

3aBenyromuit kadeapoi

PaGouas nporpamma onoGpena Ha y4eOHBIN roj

IIpoTokoin 3acenanus kadempsr No oT roza

3aBenyromuii kadenpoii




