ITporpamma mucimruiunsl "Keanrosas Teopus Mepsl'; 02.04.01 "MaTemaTuka 1 KOMIBIOTEPHBIC HAYKU'.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WuctutyT MaTeMatuky U Mexanuku um. H.U. Jlo6aueBckoro

WMAPO

oy BT 15

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

KBaHTOBag Teopud Mephl

Hanpasnenue noarorosku: 02.04.01 - MareMaTHKa ¥ KOMIIbIOTEPHBIE HAYKH

ITpoduns noarorosku: CTaTCTUYECKNE METOIbI HAYKH O JAHHBIX

Kpanmuukanus BbITyCKHUKA: MarkCcTp

dopma 0OydeHust: 0YHOe

SI3bIK OOYUCHHUSI:_PYCCKHUI

Tox Havyana oOydeHus o 00pa3oBatesbHOM mporpamme: 2023

O PAEKTPOHHBIH
Bil YHUBEPCHTET

LIMOHHD AHANATAHE TR SATTEMA Kb



ITporpamma mucimruiunsl "Keanrosas Teopus Mepsl'; 02.04.01 "MaTemaTuka 1 KOMIBIOTEPHBIC HAYKU'.

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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[porpammy IrciMIUIMHBL pa3padoTai(a)(u): mpopeKkTop o obpazoBatesbHO aesreabHocTH Typunosa E.A. (Pektopar, KOY),
Ekaterina. Turilova@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-1 CriocoOeH IEMOHCTPUPOBATh OA30Bbie 3HAHUS MATEMATUYECKUX U ECTECTBEHHBIX HAYK,

[IpPOrpaMMHUPOBAaHUSA U MH()OPMALIIOHHBIX TEXHOJIOTHI

[K-2 CriocoOGHOCTh IPOBOJMTH HAYYHBIE UCCIIEJOBAHMST HA OCHOBE CYIIECTBYIOIMX METO/IOB B
r(OHKPETHOfI ob6sacTy MpoheCCHOHANBHON JIESITEIbHOCTH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

OCHOBHBIE THIIBI OTIEPATOPHBIX ayredp, TeopeMy I McoHa u ee 0600IIEHNS, OCHOBHBIEC ITPUHIIUITHI KBAHTOBOKM TEOPUU MEPBI
HokeH yMeTh:

OCYILIECTBJISITH JINHEHHOE MPOJIOIKEHNE MEPBI 151 areOp pa3iNdHbIX TUIIOB, CTPOUTH OPTOMOP(H3MBI PEIIETKH
OPTOITPOEKTOPOB

IloJoKeH BIIafieTh:

OCHOBHBIMH METOJAMH U IIPUEMaMy paboThl C MEPaMU B KOHTEKCTE KBAHTOBOM TEOPUH, HABBIKAMU IIPECTABICHUS HayYHBIX
pe3yJIbTaToB

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas quciuIuivHa (MOAyJib) BKodeHa B paszjen "B1.B.JIB.05.02 [ucuurmnsl (MOayM)" OCHOBHOM NMPO(eCCUOHANTBHON
obpazosarenbHON porpammsl 02.04.01 "Maremartrka 1 KoMIbloTepHble HaykH (CTaTUCTHUeCKHe METO/Ibl HAYKY O JaHHBIX)"
OTHOCHUTCS K JUCIMIUTMHAM 1o BeI6opy yactu OITOIT BO, ¢opMupyemoii yqacTHUKaMu 00pa30BaTelIbHBIX OTHOIIEHHUH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0bemM qUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHMHUIIAX ¢ YKa3aHHeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYI0 pa0oTy 00y4Yalomuxcs ¢ npenoaaparejeM (o0 BHIaM yUeOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYIO
padoTy o0yJaromuxcs

OO01mas TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIeT 4 3aueTHbIX (bie) enuHuIl(bl) Ha 144 vyaca(oB).

KonrtaktHas padora - 48 yaca(oB), B TOM YHCIIE JIEKITUH - 24 yaca(oB), MpakTUdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 24 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTh! - ) yaca(oB).

CamocrositesibHast pabota - 69 vaca(oB).
KouTposns (3auét / x3amen) - 27 yaca(oB).
dopma MPOMeKyTOUHOrO KOHTPOJIS JUCIUILIMHBL: 9K3aMeH B 3 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B yqeﬁmﬂx 3aHATHN

4.1 CTpykTypa U TeMaTH4€CKHIl ILIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa6OThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI pa6oThl, Camo-
HX TPYA0EMKOCThb (B 4acax) CTOSI-
N Pa3zennl iucuunumne: / Ce- Ulexkmun, Iexmun{IIpaktu-[lIipakru-Jlagopa-Iadopa- TeJb-
MOyJIst MECTP| Bcero | B 3J. |4eckue | yeckKue (TOpHbIe |TOpHbIe| Has
¢opme BaasTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. |Tema 1. OneparopHble anreOps! 3 10 0 0 0 10 0 15
7 Tema 2. Tepema ['nucona u ee 06001IIEHYS 3 4 0 0 0 4 0 15
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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 3. OcHOBHbIE TOHATHS KBAHTOBOW TEOPUU

3. MephI 3 2 0 0 0 2 0 17
4. Tema 4. IIpeoOpa3oBaHIe OPTOIIPOESKTOPOB 3 4 0 0 0 4 0 10
5. [Tema 5. [IpomoskeHHs] COCTOSTHUIMA 3 4 0 0 0 4 0 12

l1Toro 24 0 0 0 24 0 69

4.2 Cogep:xkanne QUCHUATLITHHBI (MO TyJIs1)
Tema 1. OnepaTopHblie ajJreopbl

OCHOBHBbIE TTOHATHS TEOPHHX priepaTopHbIX anredp. OcHoBHBIE cBoMicTBa C*-anre6p u anredp ¢on Heiimana, KOHCTpYKIMS
I'enppanga-Haiimapka-Curana, 3;1eMEHTHl TEOPUH COCTOSTHUM, Kilaccudukanus anreop ¢pox Helimana ¢ Touku 3peHust
T€OMETPHUH OPTONIPOEKTOPOB, SJIEMEHTHI TEOPUH HOPAAHOBHIX aJIreOp, Yopsi0YeHHbIX OaHAXOBBIX IIPOCTPAHCTB 1
OPTOMOAYJIIPHBIX MHOXKECTB.

Tema 2. Tepema I'tucoHa u ee 00001eHIs

Penepusle (pyHKIIMM B TpeXMEPHOM IPOCTPAaHCTBE, TEOMETPUUYECKUE CBOMCTBA reoMeTpryecKast Jiemma [Tupona, orpannueHve
peniepubix pyHkimi. Teopema Jopodeesa-Illepcrrea. [Tpodinema Makku-I'nucona. O6o61menue Teopemst [ ncona.
JluneliHbIe TpooIKeHNsT Mepbl Ha anreops! Tvma I_n, 6eckoHeuHble anreOpbl, KOHeUHble anreOpbl. BapuaHTsl TeOpembl
I'nucona 1 yka3aHHBIX THIIOB ajreop.

Tema 3. OcHOBHbIE NOHATHS KBAHTOBOI T€OPUH MePbI

[Nepenoc 6a30BBIX CBOMCTB CTAHJAPTHOI TEOPHM MEPHI HA PEHIETKY OPTONPOEKTOPOB. OrpaHMYEHHOCTh BITOJIHE aIUTHBHBIX
Mep Ha PEIlETKe OPTONPOEKTOPoB anredp don Helimana pasinunbix unos. Teopema Jlopodeesa 0 cTpoeHnn Mephl.
Paznoxenue kBanToBoe Mepbl Mocupl-XeBurTa. TeopeMbl 0 IOTOUEYHOH CXOAMMOCTH IIOC/IeJOBATENbHOCTEH Mep: TeopeMa
Huxonuma, reopema Burami-Xan-Cakca

Tema 4. IIlpeoO6pa3oBaHne opTONPOEKTOPOB

O60011eHre TeopeMbl BUrHepa Ha pemeTky OpTOnpoeKTOpOB, TOMOMOP(H3MBI MHOXKECTBa OPTONPOSKTOPOB, TeopeMe [laiis o6
aBTOMOpGU3MAaxX PeIIeTKH OPTOMPOEKTOPOB aredpsl poH HelimaHa, CBOWMCTBA COXpaHEHHUS TOYHBIX TPaHEeH CeMENCTB
OPTOIPOEKTOPOB, OMKUCAHUE JUHAMUKU U CUMMETPUI KBAHTOBOM CUCTEMbI HEMOCPEJCTBEHHO B TEPMUHAX JIEMEHTAPHBIX
MOJIOKEHIHU ITOUN CUCTEMBI

Tema 5. IlpogosKkeHus COCTOSIHUI

Cocrosinus Ha C*-anreOphix, OIpe/ieieHue CUCTeMbl YUCTHIX COCTOSIHUH B TepMHHAX 3JieMeHTOB C*-anredp, CBA3b MEKIY
OIEPaTOPHON TEOPHUEl M TOIOJIOTUe KOMIIAKTHBIX MMPOCTPAHCTB, CBSI3b MEXK/Y MOC/IEI0BATEIbHOCTSMU YUCTHIX COCTOSIHUN U
MaKCHMaJbHbIMU abelieBbIMU TopanreOpamu C*-anredp, Teopema tuma ['JircoHa st KBAHTOBBIX JIOTHK

5. IlepeyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrodTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOJUYECKOM PYKOBOJCTBE IperofiaBaTesis, Ho 0e3
€ro HEeloCPeACTBeHHOro yyactus. CaMocTosTebHAs paboTa MOAPA3AENAeTCs Ha CAMOCTOSTEbHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENBbHYIO padoTy. CaMocTosATe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCHUILUIMHBL, TaK U IPOPabOTKy TeM (pa3fiesioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst caMocTosITeIbHON paboThl 00yJaloecst YUTAIOT U KOHCTIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUTIIIVHE.

OpraHu3alysi CaMOCTOSITETILHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOIMYECKOH JIMTepaTypOil M SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOUASL:

INopsanok opraHU3anyy U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEpKIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIHMX yYIeOHBIX 3aBe/leHNi"

VYcraB ¢eaepallbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTenbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHblil yHUBEpCHUTET"
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa
Monorpadus A.C.Xoneso - https://www.mccme.ru/free-books/holevo-quantum.pdf

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJIIO0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC Ha TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIEHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yYeHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHNBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKHU IO JUCIUILIMHE (MOYJIIO);

- OMHUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHH OLICHUBAHHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeAbABIIACMbIC K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B Ipunoxkenun 1 K mporpaMme JUCHUITIMHBI (MOIYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXO0JUMOM JIJIsT OCBOEHHS TN CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHOM M JOTIOTHUTEILHON yueOHOH TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIAMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJE - Yepe3 JIeKTPOHHbIe OMOIMOTEYHbIE CHCTEMBI HA OCHOBAHHH 3aKI0YeHHbIX KDY oroBopos ¢
npaBoobJIaaaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaromuecs moyJyanT YIeOHyI0 IUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C IPaBWJIaMU T0JIb30BaHMs HayuHoi GMOIMoTeKoM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKHM MPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaObuHeTa B cucteMe "DNeKTPOHHBbIH yHuBepcuTeT" . [Ipy HCnonb30BaHUM MEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JOJDKeH OBbITh YKOMILUIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIBHOM JIUTEpaTyphl Ha
Ka)10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JI/Isi OCBOSHUS JUCIAIUIMHBL (MOJLYJIs), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMILTeKToBaHus ¢oHnoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEeKOMMYHUKAIIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCITHILIAHBI (MO TyJIsT)

Maremartuveckuii moptain - http://www.allmath.com/
O6pazoBatesbHbIN MaTeMaTHYECKUit opTai - http://www.exponenta.ru/
Poccuiickuit KBaHTOBBIN IEHTP - http://www.rqc.ru

9. MeToauuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOESHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHIamun

JIEKLIAN B xo1e mpoxoxaeHuns UK 3aHSITUH JIEKIIMOHHOTO TUIA IO TUCLHUILIFHE 00yJaoIeMycsl CIyIIaTeTo A1
JIy4IIIero W TOJHOIIEHHOTO YCBOGHMSI OCBAUBAEMOr0 MaTepHUaia U TEOpUKM HEOOXOAMMO MPOSIBIISATH OBBIIIEHHOE
BHUMaHHE, IOCTOSTHHO aHAJIM3UPOBATh MOJTYYEeHHYI0 HH(OPMAIIHIO, COTIOCTABIIATH €€ C APYTUMH pa3fesiaMy 1
JVICIITUTMHAMH Kypca.

naboparopHbie | B Xoze BBIMOIHEHU JaOOpaTOPHBIX paboT OOyYaIIUecs JeTATBHO MPOPadaTHIBAIOT TOHSTHS, TIOJTyYSHHBIE Ha

padoThI JICKIUSIX, BHUMATEJILHO BKJIIOUAOTCS B y4eOHO-HAYYIHYIO IUCKYCCHIO, MHAIIMAPOBAHHYIO TIEIAarOrOM KA
00YYaIOIIMMCS, TAIOT OTBETH HA BO3HUKAIOIINE BOIIPOCH, AHAU3UPYIOT IOATOTOBJICHHBIE IOKJIA/IBI 1
TIpe3eHTalNN, KaK COOCTBEHHBIE, TaK U OJIHOTPYIITHUKOB
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- Bxutouaet B ce0s Takue Bubl paboT, Kak paboTa Hajl JEKIMOHHBIM MaTe€pUaIoM, BKJIIOYalolas B ce0s
TenbHas padoTa | MpopadoOTKy OCHOBHBIX TEOPETUYECKHMX MOHATHUI, TIOATOTOBKY K IPAKTUYECKUM 3aHSITHSIM, NU3yUYeHHe
JIUTEPATypBl, OCTPOEHNE TUIaHa, KOHCTIEKTUPOBAHHUE B IPOLIECCEe MOATOTOBKY K HAYYHOMY JOKJIay, KOTOPBII
TaK:ke MOZIpa3yMeBaeT CaMOCTOATENLHOE JIOKA3aTeIbCTBO OTAE/BHBIX ITYHKTOB, a TAKXKe MOATOTOBKY K
MIPOMEXYTOUHOI1 arTectaimu. Kypc nocrpoeH Takum o6pa3oM UYTO TOJIBKO METOIMYHAS U peryJisipHast
caMocCTosITeNIbHAsI pabOTa MPHUBE/ET K YCTIEITHOMY YCBOSHHIO AVCLIUITIMHBL

9K3aMeH OcBoUTb TEOPETHYECKUI MaTepHa 10 BCEM TeMaM. [[j1s 3TOro BEIyUInThb BCE ONpPEAEIeHNsI OCHOBHBIX ITOHATHH 1
BCE OCHOBHBIE (pOPMYJIBI, (DOPMYJIIPOBKH TEOPEM, 3aTE€M MOHATh UAEH JOKA3aTeNIbCTB TEOPEM U BBIYUUTh 3TH
JIOKa3aTeJIbCTBA.

IToBTOPUTE MAEH ¥ METOIBI PEIIEHHUS BCEX CTAHIAPTHBIX 3a[ad MO BCEM TEMaM.

BriOpath CI0kKHbBIE 3a1a41 U PEIIHTD HX.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxenuu 3 k paboueil mporpaMmme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpomnecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

IMomelneHust 1151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyma
B 3JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTEI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep ¥ IprHTEp AJIA pacledaTKy pa3JaTOYHBIX MaTepUasIoB.
MynpTUMeaniiHas ayAUTOPUSL.

12. CpeacTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS HMHBATUIAMH M JIULAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI:

- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXKHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHUKOB - HAlIpUMEP,
Tak, YTOOBI JiMa ¢ HapyuIeHUAMM ClyXa oJIydyain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAJIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHusali pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMH sl OpraHu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU ClIaYn 06yqa10m1/1Mc51 WHBAJIMAOM WJIA JIUIIOM C OI'pPaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ’IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

SAEKTPOHHBH
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- MPOJIOJKUTEIPHOCTY CIIAYM 3a4éTa WK 9K3aMeHa, IIPOBOJIMMOrO B MIUCbMEHHON (opMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJIKUTENIBHOCTU TMOJrOTOBKY 00Y4AIOIIEerocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[porpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 02.04.01
"MartemaTrKa 1 KOMITBIOTEpHBbIE HAYKH'" U MarucTepcKoi mporpamme "CTaTHCTHUECKHE METObI HAYKH O TaHHBIX .
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Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: CraTrCTUYECKHE METOIB HAYKHM O JAHHBIX

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTtypa:

1.Xenemckuii, A. 5. KBaHTOBBI (DyHKIIMOHATBHBIN aHAIN3 B OECKOOPAMHATHOM M3JI0)KeHNH : MOoHOorpadwms / A. f. Xenemckuid.
- Mocksa : MITHMO, 2009. - 304 c. - ISBN 978-5-94057-507-8. - Tekcr : 3neKTpoHHBIH // JIaHb : 3JIeKTpOHHO-OMOINOTEeYHAS
cucrema. - URL: https://e.lanbook.com/book/9433 (nata obpamenust: 15.05.2020). - Pexxum nocryna: ajist aBTOpu3.
OJIb30BaTeIeH.

2 benunHckuii, A. B. KBanrtoBble n3mepenus : yueonoe rnocodue / A. B. benunckuil. - 4-e n3n. - Mocksa : Jlabopartopus
3HaHuH, 2020. - 185 c. - ISBN 978-5-00101-691-5. - TekcT : aneKTpoHHBIi // JIaHb : 971eKTpOHHO-OMOIMOTEeYHAs CUCTEMA. -
URL: https://e.lanbook.com/book/135495 (nata obparenus: 07.08.2020). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.
3.IepctreB, A. H. Metonpl 6umHEHHBIX ()OpM B HEKOMMYTaTUBHOW Teopuu Mephl 1 uHTerpana / A. H. IllepctHes. - MockBsa :
OUBMATIINT, 2008. - 264 c. - ISBN 978-5-9221-0911-6. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS

cucrema. - URL: https://e.lanbook.com/book/59501 (aata o6paruenust: 07.08.2020). - Pesxxum nocryna: 1jist aBTOpU3.
I10JIb30BaTENEN.

JonoaHuTeabHas JUTepaTypa:
1. Bopucénok, C. B. KBanroBas crarucTuueckas MexaHuka : yueonoe nocodue / C. B. Bopucénok, A. C. Konapatse. - MockBa
: ®PUBMATJINUT, 2011. - 136 c. - ISBN 978-5-9221-1277-2. - Tekcr : aeKTpoHHSIi // JIaHb : 91€KTPOHHO-OMOIMOTEeYHAS
cucrema. - URL: https://e.lanbook.com/book/2672 (nata obpaienust: 07.08.2020). - Pexxum gocryna: ajist aBTOpu3.
TOJIb30BaTeIeH.
2.Haiimapk, M. A. HopmupoBaHHble KoJiblia [DaekTpoHHsli pecypc] / M. A. Haiimapk. - 3-e uzn. - Mocksa : PUSMATIINUT,
2010. - 688 c., 3 un. - ISBN 978-5-9221-1273-4. - Tekcr : anektponHsiil. - URL: https://znanium.com/catalog/product/544789
(mata obpamenus: 15.05.2020). - Pexxum ocTymna: 1mo mnoJmcke.
3. Xenemckuit, A. 4. Jlekiyu o GyHKIIMOHAIBHOMY aHaU3y : yueOHuk / A. f. Xenemckuii. - 2-e uzf. - Mocksa : MITHMO,
2014. - 560 c. - ISBN 978-5-4439-2043-6. - Tekcr : aneKTpoHHSIi // JIaHb : 31eKTpoHHO-0MOMOoTeuHas cuctema. - URL:
https://e.lanbook.com/book/56415 (narta o6parenus:: 15.05.2020). - Pesxum goctyna: 1uist aBTOPU3. MOJIb30BaTENeH
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 02.04.01 - MareMaTHKa U KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: CraTCTUYECKHE METOIB HAYKHU O JAHHBIX

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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