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IMporpamma quctpruiHb "MaTteMaTHdeckre OCHOBH KBaHTOBOM Teopry nHpopmarmu'; 02.03.01 "Martemartrka 1 KOMITBIOTEpHBIE HAyKH'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma quctpruiHb "MaTteMaTHdeckre OCHOBH KBaHTOBOM Teopry nHpopmarmu'; 02.03.01 "Martemartrka 1 KOMITBIOTEpHBIE HAyKH'.

[porpammy mucimIuiHbl paspadorai(a)(u): npodeccop, a.H. 'ymepos P.H. (Kadenpa maremaTndeckoro ananmsa, oTaeIeHe
marematuku), Renat. Gumerov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH IEeMOHCTPUPOBATh OAa30Bbie 3HAHUST MATEMATUYECKHUX U €CTECTBEHHBIX HAYK, OCHOB
[pPOrpaMMUPOBAHUS U MH(POPMAIIOHHBIX TEXHOJIOTHIA

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBHBIC TIOHATHS, TEPMHUHOJIOTHIO TEOPUH KBAHTOBOW MH(OPMAIIHIH.

OCHOBHBIE METO/Ibl MCCIIEA0BAHNUS U IPUMEPBI UCIOIb30BaHUsI TEOPUM KBAHTOBOM MH(OPMALIUH.

Obyuarnmuiics JOJKeH 3HaTh TEOPETHUYECKIE OCHOBBI TEOPUH KBAaHTOBOU MH(pOpMAIIUHL.

JloKeH yMeTh:

VMeTs pemiath TUIOBBIE 3aJa4l U (POPMYIMPOBATh MPHUKIAAHBIE 3aJa4l B TEPMHUHAX TEOPHH KBAHTOBOW MH(pOpMaIyy.
YMeTh CTPOUTh MOJIEINIM €CTECTBEHHBIX SIBJIEHUIA, UCCIIELyEMBIX METOAAMU TEOPUU KBAHTOBOM MH(POPMALIIH.
JlomkeH BlageTs:

Bragets OCHOBHBIMH METOJAMU HCCIIEIOBAHUS, UCTIONIB3YIONMMHU TEOPHH KBAHTOBOM MH(OPMAITHH.

BnaneTs HaBIKaMU UHTYUTUBHOTO MOAXO/A K PELIEHUIO HECTAHAAPTHBIX 3a/1a4 C MPUBJIEYEHUEM TEOPUH KBAHTOBOM
“H(pOpMaLIUN.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

HCMOHCTPI/IPOBaTL CIOCOOHOCTh U TOTOBHOCTD pemarb 3a1a4u, UCIOJIb3YIOIUE METOAbl TCOPUU KBaHTOBOM I/IHCI)OpMaHI/II/I.

2. Mecto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnmruivHa (MOayib) BKModeHa B pasfaen "B1.B.JIB.05.01 Jucturumast (MOmysm)" OCHOBHOM MPOodecCHOHATFHOMN
obpazosarenbroi nporpammsl 02.03.01 "Marematuka v komibloTepHbie Hayku (Hayka o JaHHBIX)" ¥ OTHOCHTCS K
JaucturHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaMK 00pa30BATEbHBIX OTHOIIICHUI.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM guCHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 52 yaca(oB), B TOM 4KCIIe JeKIuu - 26 yaca(oB), MpakKTUIECKUe 3aHsITUs - 26 yaca(oB), 1JaOOpaTOpHbIE
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenibHast padoTa - 56 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 7 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHIl IJIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)
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IMporpamma quctpruiHb "MaTteMaTHdeckre OCHOBH KBaHTOBOM Teopry nHpopmarmu'; 02.03.01 "Martemartrka 1 KOMITBIOTEpHBIE HAyKH'.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. KyOuThl 1 lorndeckue onepanyu Hajl
CAUHUYHBIMU Ky6I/ITaMI/I. CocCTOSIHUST KBAaHTOBBIX
CUCTEM, IIPEACTABJICHHBIC B BUIC MaTPpU
1. > IIpel Aie MaTputl 7 10 0 10 0 0 0 16
wiotHocTu. Cliesl, ycpeAHeHus U
HEKOMMYTAaTUBHBIE UHTEI'PAJIBI.
Tewma 2. Illymbl 1 BHelIHsIsA cpefa. JuHaMuka
KBaHTOBBIX KaHAJIOB: MacTep-ypaBeHEHUsI
2. DIyP . 7 8 0 8 0 0 0 20
ypaHeHeHue B ¢hopme JInHnOMa1a.
Tema 3. Mepbl pa3inuusi KBAaHTOBOW MH(pOpMAIHy.
Surponus lllenHoHa u suTpomus ¢on Helimana.
3. [P porus 7 | s 0 8 0 0 0 | 20
I'panuua Xosneso.
MToro 26 0 26 0 0 0 56

4.2 Cogep:kanne qUCIHUAILIHHBI (MO TyJIs1)

Tema 1. Kyﬁl(ITLl U JIOTHYE€CKHe onepanum Ha/l € IMHUYHbIMUA Kyﬁl(ITaMI(I. CocTossHISI KBAHTOBBIX CHUCTEM,
npeacraBjeHHbl€ B BU/1€ MaTpull IVIOTHOCTH. CJ'le)_I, YcpeaHEHUA U HEKOMMYTAaTUBHbIC HHTEIrpaJbl.

Ky6wursl. Cepa bioxa. YautapHsie npeodpaszoBanust. [IprHIMIT KBaHTOBOMW CyNepIrio3uLIK. 3alyTaHHble KyOuThl. Bparenus
cepsl broxa. IlepeHopmupoBka. PasoxkeHue 3arryTaHHBIX Iap B TEH30pPHOE MPOU3BEICHNE OTAENbHBIX COCTOSHUIA,
3anyTaHHble cocTosiHuA. [Tapanokc dunmTeliHa-Ilogonsckoro-Posena. I'enepauus nap bemta. KsanTtoBas tenenopranms.
Marpuiis! IJIOTHOCTH, BBIYUCIIEHHE YCJIOBHOTO CPEAHET0, SBOMIOLMUSA MaTPUL IJIOTHOCTH, ONEpaIys U3MEPEHU U IPOEKLINN.
Hepagencrso I'eiizendepra.

Tema 2. Illymbl 1 BHeIIHsAA cpeaa. JluHaMHKa KBAaHTOBBIX KAHAJOB: MacTep-ypaBeHeHNs1, ypaHeHeHue B popme
JInapoaana.

Knaccnueckuit iym 1 MapkoBckue niporiecchl. KBantoBble peobpaszoBanusi. OKpyskalomas cpeia 1 KBaHTOBBIE
npeoOpaszoBanus. [IpecraBieHue onepaTopHON CyMMOW. AKCHOMATHUYECKHI ITOJIXO]T K KBAaHTOBHI ITpeoOpaszoBanusm. Crient 1
yacTU4HbIN cies. ['eoMeTpryeckast KapTHHa KBAaHTOBOTO NIpeoOpa3oBaHKsl OJHOro Kyoura. KaHaisl ¢ KiiaccuecKo OImmoKon
Y IepeBOpOTOM (pasbl. 3aTyxaHue aMIUIUTYIbl. 3aTyxaHue ¢asbl. Mactep-ypaBHeHus. Tomorpagus KBaHTOBBIX
nipouieccoB.Orpannuenus popMann3mMa KBaHTOBBIX TPE0Opa3OBaHUI.

Tema 3. Mepbl pa3ianunst KBaHToBo# undgopmarun. Darponusi lllennona u surponus ¢pon Heiimana. I'panuna
XoJeBo.

CrnenoBast METpHKa, CTENIeHb COBIA/ICHUS, CBS3b MEXK]Iy MepaMu pas3iiuusi. HacKoJbKO KBaHTOBBIA KaHAJl COXpaHSET
uH(popmarnuio? LlermHoe CBOWCTBO cTerneH comaieHus. KBaHTOBbIE UCTOYHUKH WH(OPMAITUH U MEPhl KBAHTOBON
3aIyTaHHOCTH, aJIbepHATHBHOE OIpejieieHre cTeneHn copnajienns. [IIeHHOHOBCKast SHTPOIHSI, OCHOBHBIE CBOMCTBA SHTPOITUH,
OTHOCHTEJIbHASI SHTPOIIHSI, HEPABEHCTBO 0OPaOOTKH MaHHBIX. DHTponus (poH HelimaHa, KBaHTOBasi OTHOCUTEJIBHAS SHTPOIIHS,
OCHOBHBIE CBOWICTBA SHTPOITUH, U3MEPEHUS U SHTPOITUS, CyOaTUTUBHOCTh, BOHYTHOCTh SHTPOITUH, SHTPOIIHS CMECU
KBaHTOBBIX cOCTOsTHUM. CHiIbHAsA CyOaUIMTHBHOCTh. Pa3/iesieHre KBaHTOBBIX COCTOSIHUE U JIocTymHas uHgopmarus. ['parua
Xoneo. Teopema 0 HEBO3MOKHOCTU KJIOHUPOBAHMUSI.

5. IIepedyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOmIXCs M0
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yyactust. CamocrosiTenbHast paboTa MoIpasensieTcs Ha CaMOCTOATENbHYIO padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TAK U IPOPadOTKY TeM (pa3JieioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yUaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLUILIIHE.

OpraHu3aysi cCaMOCTOSITETIEHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMAaTHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:
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IMporpamma quctpruiHb "MaTteMaTHdeckre OCHOBH KBaHTOBOM Teopry nHpopmarmu'; 02.03.01 "Martemartrka 1 KOMITBIOTEpHBIE HAyKH'.

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIe akThl Kazanckoro (IIpuBoskckoro) deaepasbHOro yHUBEPCUTETA
Coursera - https://www.coursera.org/learn/kvantovyye-vychisleniya

edX - https://www.edx.org/course/quantum-mechanics-quantum-computation-uc-berkeleyx-cs-191x
Stepik - https://stepik.org/course/3248/

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB IO JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopMaLus:

- COOTBETCTBME KOMIIETEHLIUH [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUSA U ITPOLEAYPHl OLIEHUBAHUSA UL KaK0r0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISHCTBUSIM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INnYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIUILINHBI (MO XYJIs)
OcBoeHue TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM y4eOHOoM nTeparypsl. Jlutepatypa
MOXKET OBbITh JIOCTYIHA 0OYYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOJIOTEYHbIe CUCTEMBI Ha OCHOBaHUHM 3aKkmodeHHbIX KDY norosopos ¢
IpaBoo0JIaJaTe I AMHU;

- B leyaTHOM Bu/e - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT' . [Ipn HCronb30BaHNM TEYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JIOJKEeH OBITh YKOMILIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJICKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Onbmroreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 AMMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Coursera - https://www.coursera.org/learn/kvantovyye-vychisleniya
edX - https://www.edx.org/course/quantum-mechanics-quantum-computation-uc-berkeleyx-cs-191x
Stepik - https://stepik.org/course/3248/

9. MeToandecKne yYKa3aHHA UIA 00yJaIomMXCs 0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xo/ie TeKIIMOHHBIX 3aHATHUN BeCTH KOHCIIEKTAPOBaHUe yaeOHOro Matepuana. OOpamiath BHUMaHUE Ha
Kareropuu, (hOpMyJIMPOBKH, PACKPHIBAIOIIIE COACPKAHUE TEX WM UHBIX SIBICHUH U MPOIIECCOB, HAyJHbIC
BBIBOJIBI M TIPAKTHUECKIE PEKOMEH/IAINH, TTOJIOKUTEIIHHBIN OIBIT B OPATOPCKOM UCKyccTBe. JKenaTeapHo
OCTaBHTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyphI,
JIOTIOJTHSTIONINE MAaTePUaIT TIPOCTYIITIAHHON JICKITHH, a TAKXKe MOJUEePKHUBAIOIIIE OCOOYIO BAXXKHOCTh TEX A MHBIX
TEOPETHUYECKUX MOJIOKEHMIA. 3a/IaBaTh MPEToJaBaTeIT0 YTOYHSIONINE BOPOCH C IENIbI0 YACHEHUS TEOPETUISCKUX
TOJIOKEHUI, pa3pelleHusl CIOPHbBIX CUTYaIU.

B xo/ie MOAroTOBKM K CeMUHApaM U3yYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C JOTIOTHUTETbHON
JIUTEPATYPOU, HOBBIMHU MyOJIMKAIMSIMU B IEPHOMYECKUX U3[aHUSIX: XKYyPHAIax, razetax u T.1. [Ipu 3TOM ydectsh
PEeKOMEH/TAIMY TIPeTioaBaTelis U TpeOOBaHUs y4eOHOH mporpaMmbl. JJopadaTeiBaTh CBOM KOHCIIEKT JICKITHH,
Jieyiasi B HeM COOTBETCTBYIOIIHE 3AIMCH U3 JIUTepaTyphl, PeKOMEHIOBAHHOM MPEToIaBaTesieM U TpeTyCMOTPEHHOM
y4eOHOU mporpaMMoit. [1oiIroTOBUTh TE3UCHI TS BHICTYIUICHUI 1O BCEM YYeOHBIM BOITPOCAM, BHIHOCHMBIM Ha
cemuHap. ['0TOBSCH K JOKJIany WK pedpepaTHBHOMY COOOIIEHUI0, 00PaIaThCsl 32 METOMUECKON MTOMOIIBIO K
niperiofaBatesiio. COCTaBUTh TUIAH-KOHCIIEKT CBOETO BHICTYIUIEHU. [IpoiyMaTh pUMepBHI ¢ IeIbI0 00eCIIeUeHHUS
TECHOW CBSI3W M3Y4aeMOH TEOPUU C PeaslbHOM ku3Hb0. CBOEBPEMEHHOE U KAUECTBEHHOE BBHITIOJIHCHUE
CaMOCTOSITEJIbHOHN padoThI Oa3upyeTcst Ha COOJTIOICHIN HACTOAIIUX PEKOMEH AN U N3YIeHUN
PpEeKOMeHIOBaHHO# JiuTepaTypbl. CTYJIEHT MOXKET JIOMOJHUTH CIIMCOK UCIIOb30BAHHOM JINTEPATYPhI
COBpPEMEHHBIMU UCTOYHUKAMH, HE TIPE/ICTABJICHHBIMU B CIIHCKE PEKOMEH/IOBAHHOM JINTEPATYPHI, U B TAJIbHEHIIIEM
HCIIOJIb30BaTh COOCTBEHHbIE MOrOTOBJIEHHbIE YUeOHbIE MATEPUAJIBI TIPY HATTMCAHUK KYPCOBBIX M JTUTJIOMHBIX
paoor.

IMPaKTUYIECKUE
3aHATHA

B xope IeKIMOHHBIX 3aHSATHI BECTU KOHCIIEKTUPOBaHKe y4eOHOro Mateprana. OOpaiarth BHUMaHUe Ha
KaTeropuu, popMyJMpOBKH, PACKPHIBAIOLINE CONEPKAHUE TeX WIIM MHBIX SIBJICHUI U IIPOLIECCOB, HAyYHBIE
BBIBOJIbI ¥ TIPAKTHYECKHE PEKOMEH/IALINH, TIOJIOKHUTEJBHBIHA OIBIT B OPATOPCKOM HCKyccTBe. JKenarenpHo
OCTaBUTh B Pa0OYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX AeJIaTh IIOMETKH U3 PEKOMEHI0BAaHHOM JINTEPATy B,
JOTOJTHSIONIHE MaTepral NPOCTyIIAHHOM JIEKIUH, a TAKXKe MOAYEPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHBIX
TEOPETUIECKUX MOTOKEHUH. 3a/1aBaTh MTPENOAABATENIO0 YTOYHSIOIIIE BOIIPOCH C LIEJIbIO YSCHEHHS TEOPETHUECKHUX
TIOJIOXKEHNH, pa3peleH s CIIOPHBIX CUTYaIH.

B xone moAroToBKM K CEMHHAPaM U3YYUTh OCHOBHYIO JIATEPATYPY, O3HAKOMHTBCS C ZOTOITHUTEILHON
JIMTEpaTypoi, HOBBIMH ITyOIMKALMAME B IEPHOANYECKUX U3AHUSX: KypHAIax, raerax u T.4. I1pn aToM ydecTsb
PEKOMEHIaLUH MTperoaBatess U TpeOoBaHUs yueOHO! mporpamMMel. JlopaOGaThiBaTh CBOM KOHCIIEKT JIEKLIMH,
Jienasi B HeM COOTBETCTBYIOLIME 3aITUCH U3 JUTEPaTyphl, pPEeKOMEHIOBaHHOH IpernoiaBaTesieM U MpefLyCMOTPEHHON
y4eOHOii mporpaMmoii. [ToAroTOBUTE TE3UCH 11 BRICTYIUICHHIA 110 BCeM YUeOHBIM BOIPOCAM, BBIHOCHMbBIM Ha
cemuHap. ['0TOBSCH K JOKJIaQy WM pepepaTUBHOMY COOOIIEHHIO, 00paaThCs 32 METOAMYECKOH TTOMOIIIBIO K
nperopaBateio. CoCTaBUTh IIAH-KOHCIIEKT CBOETO BHICTYIUIEHHMs. [IpogymMaTh puMepsl ¢ Lesbio 00ecrieyeH s
TECHOM CBSI3M M3Y4aeMOH TEOPUH C PeasbHOM K13HbI0. CBOEBPEMEHHOE M KAUECTBEHHOE BBHITIOJIHEHNE
CaMOCTOSITEJILHOI pabOTHI Ga3upyeTcst Ha cOOMIOAEHNH HACTOSIIMX PEKOMEHIAMI 1 N3YYeHUH
PEKOMEHIOBaHHOM JIuTepaTyphl. CTYJEHT MOXET JOTIOJHUTH CITCOK MCIIOIb30BAHHON JIUTEPATYPhl
COBPEMEHHBIMU MCTOYHHMKAMH, HE ITPeJICTABICHHBIMH B CITUCKE PEKOMEHI0BAHHOM JINTEPATYpPHL, U B JaJbHeHIeM
HCIIOJIb30BaTh COOCTBEHHBIE TIOrOTOBJIEHHbIE YUeOHbIe MAaTepHAIIbI IIPH HAIIMCAHUM KYPCOBBIX 1 JUIUIOMHBIX
paodor.

€aMoCTOSI-
TeJibHas paboTa

B xo/1e JTeKIIMOHHBIX 3aHATUR BECTH KOHCIIEKTUPOBaHUe yaeOHOro Matepuana. OOpaiiath BHUMaHUE Ha
Kateropuu, (hOpMyJIMPOBKH, PACKPHIBAIOIIIE COACPKAHUE TEX WM UHBIX SIBICHUN U MPOIIECCOB, HAyJHbIC
BBIBOJIBI M TIPAKTHUECKHE PEKOMEH/IAINH, TTOJIOKUTEIIHHBIN OIBIT B OPAaTOPCKOM UCKyccTBe. JKenaTeapHo
OCTaBUTh B PaOOUMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPATyPHI,
JIOTIOJTHSTIONINE MaTepUaT TIPOCTYIITIAHHON JICKITHH, a TAKXKe MOJUEPKHUBAIOIIIE OCOOYIO BAXKHOCTh TEX WA MHBIX
TEOPETHUYECKUX MOJIOKEHIIA. 3a/IaBaTh MPEToJaBaTeIi0 YTOYHSIONINE BOMPOCH C IENbI0 YACHEHUS TEOPETUISCKUX
TOJIOKEHUH, pa3pelieHusl CIOPHbBIX CUTYAIU.

B xo/1e MOAroTOBKM K CeMUHApaM U3yYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTBCS C JOTIOTHUTETbHON
JIMTEPATypO, HOBBIMHU IMTyOJIMKAIMSAMY B TIEPHOANIESCKUX M3/IaHUSIX: KypHAJIax, razerax u T.1. [Ipu aTOM ydecTb
PEeKOMEH TAIMY TIPeTIoaBaTelis U TpeOOBaHUs yIeOHOH mporpaMmbl. JJopadaTeiBaTh CBOM KOHCIIEKT JICKITHH,
Jieyiasi B HEeM COOTBETCTBYIOIIHE 3AIMCH U3 JIUTepaTyphl, PeKOMEHIOBAHHOM MPEToIaBaTeieM U TpeTyCMOTPEHHOM
yueOHOH mporpaMMoit. [1oIroTOBUTh TE3UCHI JITSI BHICTYIUICHUI MO BCEM YIeOHBIM BOITPOCAM, BHIHOCHIMBIM Ha
cemuHap. ['OTOBSCH K JOKJIany WK pedpepaTHBHOMY COOOIIEHUI0, 00PAIIaThCsl 32 METOMUECKON MTOMOIIBIO K
nipeniofaBatesio. COCTaBUTh TUIAH-KOHCIIEKT CBOETO BHICTYIUIEHUS. [IpoiyMaTh pUMepBHI ¢ IeIbIo 00eCIeUeHUST
TECHOU CBSI3W M3Y4aeMOH TEOPUU C PeaslbHOM ku3Hb0. CBOEBPEMEHHOE U KAUECTBEHHOE BBHITIOJIHCHUE
CaMOCTOSITEJIbHON padoThI Oa3upyeTcst Ha COOJTIOICHIN HACTOSIIUX PEKOMEH AN U U3YIeHUN
PpeKOMeHTOBaHHO# JiuTepaTyphl. CTYJIEHT MOXKET JIOMOJHUTh CIIMCOK UCIIOJb30BAHHOM JINTEPATYPhI
COBpPEMEHHBIMHU UCTOYHUKAMH, HE TIPE/ICTABJICHHBIMU B CIIHCKE PEKOMEH/IOBAHHOM JINTEPATYPh, U B TAJIbHEHIIIEM
HCIIOJIb30BaTh COOCTBEHHbIE MOrOTOBJIEHHbIE YUeOHbIE MATEPUAJIBI TIPY HATTMCAHUK KYPCOBBIX M JTUTLJIOMHBIX
paoor.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4€T B X04€ JICKINMOHHBIX 3aHATHI BECTU KOHCIICKTUPOBAHHNE yqeGHoro Marepuaia. O6pau1aTL BHUMAHHE Ha
Kareropuu, (bOpMyJ'II/IpOBKI/I, PacKpbIBaOIUEe COACPKAHUE TEX UJIN UHBIX SIBJICHWH 1 MponeCCOB, HAYYHBIC
BBIBO/Ibl U TIPAKTUYECKUE PEKOMEHAAIINU, MOJIOKUTEJILHBIA OITBIT B OpaTOPCKOM UCKYCCTBE. JKenarenbHo
OCTaBUTH B pa6oq1/1x KOHCIICKTax MOJidd, Ha KOTOPLIX A€JIaTh IOMETKU U3 peKOMCH}lOBaHHOﬁ JIMTEPATyphbl,

TOJIOKEHUI, pa3pelleHusl CIOPHbBIX CUTYaIU.
B xoze noaroToBKku K ceMUHAapam U3Y4YUTh OCHOBHYIO JIMTEPATypPy, O3HAKOMUTBCS C JOTIOJHUTEIbHON
PEeKOMEH/TAIMY TIPeTioaBaTelis U TpeOOBaHUs y4eOHOH mporpaMmbl. JJopadaTeiBaTh CBOM KOHCIIEKT JICKITHH,

yqe6H0ﬁ HpOFpaMMOfI. TToaroroBUTH TE3UCHI AJIsI BbICTyHJ'[eHI/Iﬁ 110 BCEM y‘~Ie6HI>IM BOIMPpOCaM, BBIHOCUMbIM Ha
CEMUHAp. T'oToBsich k AOKJIaady Wi peq)epaTI/IBHOMy COO6H_ICHI/IIO, o6pamaTL05{ 32 METOAMYECKOW MTOMOIIBIO0 K

TECHOM CBSI3U N3yYaeMOU TEOPHH C peajibHOM KU3HbI0. CBOEBPEMEHHOE U KAUECTBEHHOE BHIIOJIHEHUE
CaMOCTOSITEJIbHOHN padoThI Oa3upyeTcst Ha COOJTIOICHIN HACTOAIIUX PEKOMEH AN U N3YIeHUN
PpeKOMeH 10BaHHOM JiuTepatypbl. CTYIEHT MOXET JOMOJHUTh CIIUCOK MCIIOJIb30BAHHOM JTUTEPATYPhI

HCIIOJIb30BaTh COOCTBEHHbIE MOrOTOBJIEHHbIE YUeOHbIE MATEPUAJIBI TIPY HATTMCAHUK KYPCOBBIX M JTUTJIOMHBIX
paoor.

JOIOJIHAIOIIUE MaTepral HpOCJ’IyHIaHHOﬁ JICKIIMU, a TaKKE MMOAYEPKUBAIOIINEC OCO6yIO Ba’XHOCTb TEX HUJIM UHBIX
TEOPETUYCCKUX TTOJIOKEHUH. 3aILaBaTI> MpenoAaBaTe/iio YTOYHAIOIWE BOIIPOCHI C LIEJIbI0 YACHECHUSA TEOPETUIECCKUX

ﬂHTepaTypOﬁ, HOBBIMU l'[y6J'II/IKaLII/IHMI/I B MICPUOANYCCKUX U3JaHUAX: )KYpPHaJlaX, ra3erax u T.x. HpI/I 9TOM Y4ECTb

JieJiasi B HEM COOTBETCTBYIOIIHE 3AMUCH U3 JIMTEPATYPhI, PEKOMEHIOBAHHOM MPETOIABaATENIEM U IIPEyCMOTPEHHON

npenogaBaTeIto. CocTaBUTh TJIaH-KOHCIIEKT CBOETO BBICTYIUJICHUA. HpO)lyMaT]) MMPUMEDPHI C LICJIbIO obecrieueHus

COBPEMEHHBIMH UCTOYHUKAMU, HE IPEACTABJIEHHBIMUA B CIIMCKE pCKOMeHHOBaHHOﬁ JIMTEPATYyPhI, 1 B HaﬂbHeﬁIHeM

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJIHLHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 mpuHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX W CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00YUaIOIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYILEHUIMH 3PEHUS - ayINaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Iepeau MHGOPMALMHI, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernofaBaTesieM, B TOM YHcile BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHHHIOB,
OpraHM3aLUK KOJUIEKTUBHOM PaboTHI;

3 A
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoBaHussmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 02.03.01
"MaremaTrKa 1 KOMITBIOTepHbIE HayKH" 1 porutio moarotoBku "Hayka o JaHHBIX .

SAEKTPOHHBH
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Kogasenko. - Cankr-Ilerep6ypr : Jlans, 2022. - 216 c. - ISBN 978-5-8114-3383-4. - Tekcr : anekTpoHHbIH // JlaHb :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/205985 (nata obparmenus: 02.03.2022).- Pexxum
JOCTyMa: AJi aBTOPU3. NOJIb30BaTEIEH.

lonosHATEILHAS JUTEpPATYypa:

JonoaHuTeNnbHasA JIUTEPATypa:

1. Xunmapwu, [I. [I. KBanToBsie Beruncnenus. [pukinagroit nogxox / 1. [I. Xungapw ; mepeBon ¢ aHrmiickoro B. A. SIporkoro. -
Mocksa : IMK Ipecc, 2021. - 370 c. - ISBN 978-5-97060-890-6. - Tekcr : anekTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMOIIMoTeyHas cuctema. - URL: https://e.lanbook.com/book/240920 (nata o6pammenus: 02.03.2022).- Pexum
JOCTyIa: 1Jis1 aBTOPU3. TTOJIb30BaTENIEH.

2. Kypeiiuuk, B. B. Teopus sBomonoHHBIX BerancieHui : MoHorpacdus / B. B. Kypeituuk, B. M. Kypeituuk, C. 1. Pogzus. -
Mocksa : PU3MATIIUT, 2012. - 260 c. - ISBN 978-5-9221-1390-8. - Tekcr : anektpoHHsli // Jlans :
3NIEeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e. Janbook.com/book/5278 (nata obpamienust: 02.03.2022).- Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Xenemckuii, A. S1. KBaHTOBBIH (DyHKIIMOHAJIBHBIA aHATN3 B GECKOOPIMHATHOM M3JI0KeHUH : MoHorpadus / A. f1.
Xenemckuit. - Mocksa : MITHMO, 2014. - 303 c. - ISBN 978-5-4439-2042-9. - TekcT : 1eKTpoHHbIH // JlaHb :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/267434 (nata obpamenus: 02.03.2022). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.
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IMporpamma quctpruiHb "MaTteMaTHdeckre OCHOBH KBaHTOBOM Teopry nHpopmarmu'; 02.03.01 "Martemartrka 1 KOMITBIOTEpHBIE HAyKH'.

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.05.01 Mamemamuueckue 0CHO8bI K8AHMOBOL Meopuu
ungbopmayuu

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o njaHHBIX
Kpamiugukaryst BEITyCKHUKA:_OaKataBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana o0yueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

3AE
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