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Pabouas nporpamma nuciunianusl «Heuerkoe moaennpoBaHiie H MeToAbI 06paboTKH
He4YeTKHX NAHHBIX» I oOydaroumuxcs 1no HampasiaeHuro noarotoku 01.04.02 Tpuxnagnas
marematika H uHpopmaTtuka (Marucrepckas mnporpamma: [IpukiagHas wmaremaTHka H
nH(popmMaTHKa), cocTaBleHa Ha OCHOBaHHH De/1epaibHOT0 rOCyIapCTBEHHOIO 00pa3oBaTeIbHOrO
CTaHJapTa BbLICIIEro OOpa3oBaHUS — MarucTparypa o HampapieHHIo moarotosku 01.04.02
[Ipuknagnas wmarematuka M HHPOpPMATHKA, YTBEPIKASHHOTO IMPHKA30M MHUHHCTEpCTBA
oOpaszoBanusa U Hayku Poccuiickoit @enepanuu ot 10 ssuBapst 2018 r. Ne 13 (¢ u3m. u gom.).
[Topsnka opranu3aluiy H OCyLIECTBICHHs 00pa30BaTeIbHON AEATENLHOCTH 1O 00pa3oBaTeIbHBIM
[IpOrpaMMam BbICLIET0 00pa3oBaHUs — IporpaMMaM OakajgaBpHaTta, IporpaMMaM CroelHalInTeTa,
IporpamMMamM MaruCTpaTypbl, YTBEPKIEHHOTO NpHKa30M MHUHHCTEPCTBA HAyKH M BbBICLIETO
obOpaszosanust Poccuiickoit @enepaunu ot 06 ampens 2021 r. Ne 245 (¢ u3m. ¥ Jgom.), B
COOTBETCTBHH ¢ yueOHBIM IIIaHOM, yTBepsKaeHHBIM YueHsiM coBeToM OI'BOY BO «Jlorl Y » mis
nadopa 2024 rona.

PazpaboTunk:

JIOLIEHT Kadeapbl TEOPUH YIIPYTOCTH
1 BBIYMCIIUTEIIbHOU MATEMATHKHU
uM. akaa. A.C. KocMoaaMuaHcKoro,

. 2 e N
KaH/J. u3.-MaT. HayK, JOLEHT .f){( LA /;Z B.I'. Kutnsis

Pabouas nporpamma ono0peHa Ha 3acenanuu kadeaIpbl TEOPHH YIIPYTOCTH U BLIYHMCIHTENLHOM
matematuky uM. akag. A.C. KocMogamMuanckoro.
[Iporokon ot 26.03.2024 r. Ne 10

Bpuo 3aBeyrourero xadenpoit /,;7)");) P.H. Heckopones
COI'JTACOBAHO:
Jexan QaxynpTeTa MAaTeMaTHKH H

HH(OPMALMOHHBIX TEXHOJIOTHH
28.03.2024 r.

7 I1.A. Mouceenko

YueOno-MeTonuuecKkas KoMuccHs paxKynpTeTa MaTeMaTHKA H HHHOPMAIHOHHBIX TEXHOIOTHI.

¢ 2 3.202
[TpoToxou o1 27.03.2024 1. Ne 3. W/

[Ipencenatens o JI. K. Censxosa

PykoBoanTe b 0CHOBHO# npodeccHoHalIbHOI
00pa3oBaTeIbHONH MPOrpaMMBl,
A-p Gpu3.-mMat. HayK, JOLEHT
26.03.2024 r.

P.H. Heckopoes
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMGbI

1.1. TpeboBaHus K mpeaBapuUTEIbHON MOJATOTOBKE O0yUaIOLIUXCS, MPEAIIECTBYIONINE
Y COMYTCTBYIOIIME TUCUUILTUHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYE€HUE JTAHHOM:

JUCHUIIIMHBI IPOTPaMMBbI MarucTparypsl: /J[uckperHbie MaTeMaTUYECKUE MOJEIIH.

1.2.  JlucuumuiMHbI, KypcoBbIe paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE JTaHHOUN
JTUCIUILIMHBI HEOOXO0IMMO KaK MPeIIeCTBYIOIIEE:

CoBpeMeHHBIE TEXHOJIOTUU XPAaHEHUS M 00pa0OTKH MaCCUBOB JIaHHBIX.

2. OIIMCAHUME ANCHUIJIMHBI

2.1.  OOmas xapakTepUCTHKA

HaumeHnoBaHnue mokasaress 3HaueHue MmoKa3aTels
Hazpanne 006pa3oBaTeIbHON MPOTPaMMBbI 01.04.02 IIpuknagnas MaTeMaTHKa U
uHdopmatrka (Marucrepckas nmporpamMma:
[pukinaaHas MaremMaTHka U HHQOpMaTHKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.8. Heuetkoe MoienpoBaHue U METO/IbI
Y4eOHBIM IJIAHOM 00pabOTKM HEYETKHUX JAHHBIX

YacTh 00pa3oBaTeIbHON MPOrpaMMBbl bazoBast yacth

KonuuecTBO 3a4eTHBIX €IMHULL / BCETO 4acoB 4144

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuogaM o0ydeHus

OO011ee KOJIMYECTBO 4aCcOB
o
E CaMOCTOSI-
dopma g1 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0y4eHus 2 3 BCETO

s OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS

KOHTPOJIb
OuHas 1 1 34 17 - 93 144 JK3aMeH

3. HEJIN JUCHUITJINHBI

O3HakoMJIEHHE CTYIEHTOB CO CBOMCTBAMU MOJIEIHUPYEMBIX OOBEKTOB, KOTOPHIE OOBIYHO
XpaHAT B 0a3e JaHHBIX, fABIAONIEHCS (yHIaAMEHTOM 000 HMH(DOPMALIMOHHONW CHCTEMBI.
Crioco6cTBOBaHME BBIPAOOTKE Y CTYIEHTOB YMEHMI 110 HCIIOJIB30BAHNIO COBPEMEHHBIX TIOIX0/10B
B Clly4ae HEYETKOro MOJEIUPOBAaHUS M 0O0pabOTKM HEYETKHX MAHHBIX, a TaKKe BhIPAOOTKE y
CTYZICHTOB YMEHHUH TI0 OLIEHKE YCIOBUil, 00eCreynBaroIInX peleHrne HHPOPMALMOHHBIX 3a71a4

4. KOMIIETEHLIM1 OBYYAIOLIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAWUKATOPHI U TNTAHUPYEMBIE PE3YJIbTATBI ObBYYEHUA

4.1. KomnereHimn

Komnereniuu Nuaukatopel Pe3ynbrarel 0o0ydeHms
OIIK-2. Crioco6en | OINIK-2.2. OIIK-2.2.1. 3HaeT Kak Ha MPaKTHKE
COBCPUICHCTBOBATH COBCpH_IeHCTByeT BBIIIOJIHATD OIPCACIICHHBIC OICpallui HAl
U PEeaIN30BbIBATh CYILLECTBYIOIINE METOIbI MHOKeCTBaMU (OOBIYHBIMU U HEUETKHMH )




MaAaTCMaTHYCCKUC
MCTOABI pCHICHUSA

MPUKIAAHBIX 3aa4 | apryMCHTHPOBAHHO

METOJIOB

IIPU PELIEHUN KOHKPETHBIX
NPUKIIAIHBIX 3a/]a4,

000CHOBBIBasi KPUTEPUH,
10 KOTOPBIM MPOBOIMIHCH
M3MEHEHHUS U CpaBHEHUE

OIIK-2.2.2. YMeer pemiarth 3a/1a4u ¢
ONOPOI Ha UMEIOIINICA MaTepHal

OIIK-2.2.3 ApryMeHTHpPOBAHHO
000CHOBBIBAET BBIOOP 3P (HEKTUBHOTO
METO/a PELIEHUS aKTYaJIbHOM KOHKPETHON
3aJauu

5. ITPOI'PAMMA JTMCHUITJIMHBI

Hassanue TeMEbl

Kpatkoe cogepxanuie TeMbl (BOIPOCH TEMbI)

Pazgen 1. OcuoBuble moHsTHS HM 1
MOH/]

OcCHOBHBIE TIOHSTHS, HCTIOJB3YEMbIC B
teopuu monenupoBanus (TM). Heuetkue
MHOKECTBA.

MHokecTBa, HEUETKHE MHOKECTBA B CMBICIIE 3a1e
U B cMbIciie ['orena.
HHTepBanbHble HEYETKHE MHOXKECTBA.

Heuertkue 6unapusie otHomeHus: (HBO)

Heuerkue 6unapusie otHomeHus: (HBO),
OIIpeJieIeHHbIC Ha JIEKApTOBOM IPOU3BEICHUH.
Onpenenenue cneruanbubix HBO Ha nekaproBom
KBaJpare.

Paznen 2. Heuerkne OuHapHBIC
otHoueHus (HBO), HeueTkue MHOXKeCTBa
(HM), npuMeHeHne HEYETKUX MHOXKECTB

HBO u npunnun o6o01eHus; onepanuu
Haxg HBO u ux tumel

Pacmmpenue nonstus reopun HM Ha
oToOpa’keHHe MyTeM BBEICHUS MPUHIINIIA
000011eHMS.

Onpenenenue GyHKIUN TPUHAATIEKHOCTH JUIS
otoOpakenuss R uz X Ha Y.

Onepanuu Hag HBO 1 ux TUOBIL.

Heuerkast (HenpepbiBHast) joruka. bByneb
¢ynxumm (b®) 1 GpyHKIM BEpOSTHOCTHOTO
tuna. [Ipusenennsie popmsl . Heuetkue
Y JINHTBUCTUUYECKUE TIEPEMEHHBIE, HEUETKHE
BBICKa3bIBaHUS

Heuerkas noruka.

ByneBbl QyHKIMM U GYHKLIUU BEPOITHOCTHOTO

THUIA.

HedeTkue u TMHTBUCTHYECKUE TIEPEMEHHBIE, UX
o0JacTb MPUMEHEHHUS.

Hederkue BbICKa3bIBaAHMSI U UX MCIIOJIB30BAHHUS.

CTpyKTypbl HEYETKNX MHOKECTB

['pynnounipl HEYETKUX MHOXKECTB, 3JIEMEHTHI
TEOPUH MOP(HU3MOB U KaTETOPHil.
Heuetkue MOppHU3MBbI U KATETOPHUH.

DeMEeHTHI TEOPUH TOMOJIOTHYECKUX
IIPOCTPAHCTB

Heuertkas Tomosorus.
Heuerkne MmeTprueckre NpoCTPaHCTBA.

dazudukanus (METOIBI TOCTPOCHUS
(GyHKUMN TpUHAIIEKHOCTH)

3agada BBEIECHUS HEUETKOCTH (3ajaua
¢bazudukanum).

Metoas! pazudukanuu.

IlepBas 3agaua, KOTOPYIO HAJI0 pelIaTh MPU
WCTIOJIh30BAHUU HEYESTKHX MHOXKECTB.

HeueTtkas noruka B cucremax
YIIPABJICHUS U CETH HEYETKHUX PJIEMEHTOB

Heuetkas noruka B cucremax ynpasieHus. Cetu
HEYETKHUX DIIEMEHTOB.

OO0yCNOBIEHHOCTh 3HAUUMOCTH MOETeH
TOBEJICHUSI TSI PA0OTHI C )KUBBIMH U

OO0yCIOBIEHHOCTh 3HAYUMOCTH MOJIEITH
MOBEJICHUS 1Sl paOOTHI C )KUBBIMU U
HCKYCCTBEHHBIMU CHUCTEMAMH.
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HCKYCCTBEHHBIMH CHUCTeMaMU. 3ajada 00
OIICHKE TUIAHOBOM MPUOBLTHA (hUPMBI

Pemenue 3a1aun 06 OLEHKE IJIAHOBOH MPUOBLIN
OOBIYHBIM CITIOCOOOM U € TIOMOIIBIO TEOPUU
HEYETKUX MHOXKECTB.

6. CTPYKTYPA U COAEPXXAHUE ANCHUITIIMHBI

6.1. ®dopma oOydeHus — ouHasi, Kypc — 1, cemectp — 2
HaumenoBanust pa3aenoB u Tem Koumiectso Hacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 1. OcHoBubie monstuss HM u MOH/JI 12 3 0 18 33
OCHOBHBIE TIOHSITHS, HCTIOJB3YEMbIC B 8 2 4 14
teopun monenupoBanus (TM). Heuetkue
MHO>KECTBA.
Heuerkue Ounapusie otHomenus (HBO) 4 1 14 19
Paznen 2. Hederkue OMHApHBIEC OTHOIICHUS 22 14 0 75 111
(HBO), neuerkue muoxecrsa (HM),
MIPUMEHEHHUE HEYETKHX MHOXKECTB
HBO u npunuun o0001eHus; onepaniy Haj 2 2 8 12
HBO u ux tunst
Heuerkas (HenpepsiBHas) jgoruka. byness 2 2 12 16
¢dyukimu (b®P) 1 pyHKIIUN BEPOSTHOCTHOTO
tumna. [IpuBenennsie popmer b®. Heuerkue u
JIMHTBUCTUYECKUE TIEPEMEHHBIE, HEUETKUE
BBICKA3bIBaHHUS
CTpyKTYypbl HEUETKHX MHOYKECTB 2 1 4 7
DNEMEHTHI TEOPUH TOMOJIOTMYECKUX 4 2 10 16
MIPOCTPAHCTB
dazudukanust (METObI TOCTPOCHHUS 2 1 10 13
(GYHKIMH NPUHAIJIEKHOCTH)
Hederkas noruka B cuctemax ynpasiIeHHUS U 4 2 10 16
CETH HEUETKUX DIIEMEHTOB
OO0yCcnOBIEHHOCTh 3HAUUMOCTH MOJETen 6 4 21 31
TIOBEJICHUS TSl PaOOTHI C JKUBBIMHU U
HCKYCCTBEHHBIMU CHCTEMaMH. 3a/1a4a 00
OLIEHKE TIaHOBOM pUObLIN (PUPMBI
NTOT'O ITO KOMITIOHEHTY OIIOIT 34 17 0 93 144

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) VA1 TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpoIibHBIE BOTPOCHI
Paznen 1

1. Kakue monenu manusix (MJ) neiictByroT B cucteme «llomp3zoBatens — JlaHHble —

DBM»?
2. UTo Ha3BIBAIOT MOJACIUPOBAHUEM?

3. UTo HA3LIBAIOT HEUYETKUM MHOYKECTBOM B CMBICIIE 38.,/18, a TaKXKE€ HCUCTKHUM 61/IHapHI:IM

OTHOIIIEHHUEM?

Paznen 2



4. C xakoi 1enbpro ObUT BBEJICH B PACCMOTPEHUE TPUHITUTT 00001IIeHHSI ?
Kakyto 3amauy Ha3piBatoT 3aaa4yeit hasuduxannu (BBeICHUS HEYETKOCTH)?

6. B uem 3akirodaercs oOmme peKOMEHIAIMU JJIsl onpesesieHus (3amanusi / BbIOOpa)

(GYHKIMU TPUHAIICKHOCTH?

7. Kak onpezensiercs HeueTKOE NOIMHOKECTBO (MHOXKECTBO) B cMbIciIe 3aze?

8. Kuemy cBoautcs onpenenenue (3aaHnne) HEYETKOTO MMOAMHOXKECTBA?

9. UYro sABnseTCA HOCUTENEM HEYETKOIO MHOXKECTBA?

10. B kakom ciywyae HedeTtkoe MHOxecTBo (HM) sBnsercs HOpMalbHBIM
(cyOHOpMANTbHBIM)?

11. B kakom ciy4yae MOXXHO HOpMalM30BaTh cyoOHOpMaibHOoe HM?

12. Kak HOpManu3yoT cyOHOpMaabHOE (HEIyCTOE) MHOYKECTBO?

13. Kakue npocreiimue onepaun 1omyctuMel Hax HM u B kakom cirydae?

14. Kak onpenensiercst onepaTop U3MEHEHUS! HEYETKOCTH?

15. Yro Ha3bIBalOT BEKTOPHBIM UHIUKATOPOM HEYETKOCTU?

16. SIBnsercs M SHTPOIUS HAJEKHBIM IIOKA3aTeIeM HEUETKOCTHU?

17. Yem 00yciioBII€HO TOSIBIICHHE HHTEPBAIBHBIX HEUeTKHX MHOKecTB (MHM)?

18. B kakom cnyuae UHM sBnsieTcs BbIPOXKIEHHOM?

19. Kakue npocreiimme onepaniuy MOKHO BBITONHATE Hajx THM?

20. Kakwue onepauuu nomyctumsl Hag HM B cMbicie ['orena?

21. B kakoM ciy4ae MOTYT HpPOSIBUTBbCA IpeuMymiecTBa KoHienuuu HM B cMmbicie
I'orena?

22. Kak onpenensiercst paccrosinue mexay HM A u B B cmbicie Torena?

23. Uto Ha3bIBalOT HeueTKUM OnMHapHbIM oTHomeHueMm (HBO)?

24. Kakwue onepanuu pomyckatorcs Hag HbO?

25. Kaxkwue tunst HBO onpenenenbl Ha 1ekapToBoM mpousBeneHuu (kBaapare X x X )?

26. C xakoi IeNbI0 CTPOST JCKOMITO3UIIMOHHBIC JICPEBbS?

27. V3 KakMX 3TanoB COCTOUT MPOLECC MOCTPOEHUS IEKOMITIO3UIIMOHHOTO JepeBa?

28. UTO MOHMMAIOT ITO/I HEYESTKOU TIEPEMEHHOM ?

29. Kakue s51eMeHThI ONpeAesaoT CTPYKTYpY JMHIBUCTUYECKOH TepeMeHHON?

30. Kakyto 3agauy Ha3bIBarOT 3a1aueii Gpasudurarmm?

31. Kakue MeToabl UCIIOB3YIOT NPH ONpeAeaeHUN GYHKINU PUHAIEKHOCTH?

32. Kakme pexoMeHAanuu Ienecoo0pa3HO HMCMOIb30BaTh NPU MOCTPOSHHH (DYHKIHH
HNPUHAIEKHOCTU?

33. Kakyto npupoay umeeTr mpuHIUT 00001IeHs?

o

7.2.  Tewmbl MUCBMEHHBIX paboT (TUIIBI 3a/1a4)
KonTtposnbHbie paboThI 110 MPaKTHKE:
— IUIaHUPOBAaHKE MPUOBLTH PUPMBI KOHKPETHOM cpephl NesITeIbHOCTH

KOHTpOHLHaSI pa60Ta MO0 TPOBCPKE TEOPCTUUCCKUX 3HaHUIL — MO BCEM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBEIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3. OG6pa3err copepkaHus SK3aMEHAIIMOHHOTO OMieTa

1. Kak omnpenensitorcss HeueTkoe MHOXkecTBO (HM) B cMbIciie 3azie u mpocTeiiiiye onepanun
HaJ HUM?

2. lns 3amamaeix HM ABeY: A=A(0.6,0.4), B=B(0.7,0.8), maiitu pe3ymbTaThl
MPOCTEHIIHNX OTIEPAIMi B CIIyYae IBYXTOUYECYHOTO YHUBEPCATLHOTO MHOKECTBA Y=Y (X1, X2)
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B CJIydac BCACHUA yqe6Hor0 nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O O6y‘leHI/IH u
JUCTaHIIMOHHBIX O6pa30BaT€JIBHI>IX TGXHOHOFI/Iﬁ, COACPpIKaHNC OouaeTa MOXKET OTJIMYAThCS OT
IMPUBCACHHOI'O.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYHAIOIIUECA

OOmiast orleHKa 3HAaHUI O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammpHON
IIKaJe MCXOJS M3 MaKCHMyMa, NPHUBEICHHOro B Tabuuie Hwke. OpraHu3anioHHO-y4eOHas
paboTa B ayJUTOPHU OIICHUBACTCS HAa OCHOBE TAKUX KPHUTEPUEB KaK IOCEHIAEMOCTh 3aHSITHH,
CBOEBPEMEHHOE M Ka4yeCTBCHHOE BBIMOJIHEHHE [OMAIIHUX 3aJaHui, aKTUBHOCTH BO BpEMs
MNPOBEACHUA JICKIIMOHHBIX W IMPAKTHYCCKUX 3aHATHH (yLIaCTI/Ie B O6CY)K)ICHI/II/I TCKYIICTO M
NPOWICHHOTO MaTepuala, peleHre 3a1a4 1 T.11.).

Howmepa pasnenos Bunsl pabot MaxcimarbHoe
KOJINYECTBO OaJIOB
1 Opranu3ainoHHO-y4eOHast paboTa B Ay IMTOPUH 5
CamocrosTenbHas pabora 20
OpranuzalnoHHO-yueOHas paboTa B ayAUTOPUH B
CamocTosiTenpHas paboTa 10
2 KoHTposbHbIe paboThI 110 NMPAKTHKE 20
KonTtponbsHast paboTa 110 TEOpETHIECKOMY 40
MaTepuanty
NTOT'O 100
OK3ameH 100
OOmuii UTOT 3a CEMeCTp 100

CooTBeTcTBYE 0AJUIOB OLIEHKE

OreHkKa 1o nATHOAILHOM IIKaje
KonuuecTBo 6anos ”
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbIIH 3auer
3a4er
90-100 A OTJIMYHO 3a4TEHO
80-89 B XODOLLO 3a4YTEHO
75-79 C P 3auTeHO
70-74 D YAOBJIETBOPUTEIBHO 3a4TEHO




60-69 E 3a4TEHO
35-59 FX HEYIOBJIECTBOPUTEIBHO HC 3a9TCHO
0-34 F ya p HE 3a4TEeHO

9. OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLIECCA JJI JINL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 3[JOPOBbA 1 MTHBAJINM/10OB

B xone peanuzanuu AUCHUIUIMHBI UCIOJIB3YIOTCS CIASAYIOIIME JOTOIHUTEIbHBIE METOIbI
00yYeHUs, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUYHOM aTTeCTallMM 00Yy4YaroImuXxcs B
3aBUCUMOCTH OT UX UHIUBUIYAIbHBIX OCOOCHHOCTEH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

- JeKIUU 0(hOPMITSIOTCS B BUJIC DJIGKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM IIPOIrPAMMHBIM 00CCIICUCHHUEM;

- JUIS  BBITIOJHCHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEHAOCTABISICTCS
YBEITUYHMBAIOIIEE YCTPOUCTBO; BO3MOKHO TAKKE MCIOJIHb30BAHUE COOCTBEHHBIX YBEIIMUNBAIOIINX
YCTPOWCTB;

- MMMCbMEHHBIC 3aJIaHUsT OPOPMIIAIOTCS YBEITMUESHHBIM IPU(TOM.

2) JUIS TITyXHUX ¥ CTa0OCIbIIIAIIIX:

- JIEKIUU 0POPMIISIFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMUCbMEHHBIC 3a/IaHKS BBIMOJIHSAIOTCS HAa KOMIIBIOTEPE B TMCbMEHHOU (hopMme;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
MpoBeicHUE B (hOpME TECTUPOBAHUS.

3) JUTSL JIAIL C HApYIICHUSMH OTIOPHO-BUTATEILHOTO arrapara:

- JIEeKIUU 0(hOPMITSIOTCS B BUIE IIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM TPOTrPAMMHBIM 00ECIICUCHHUEM;

- MMCbMEHHBIE 33JIJaHUS BBIIOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (pOpME MM BBHITIOTHSIOTCS B TUCHMEHHOU
dbopMe Ha KOMITbIOTEDE.

[Tpu HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITUICHUE BPEMEHH TSI IOJATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOUYHOM  arTecTal s OOyYarommxcs
YCTaHABIIMBACTCS C YYETOM WX WHAMBUAYAIBHBIX ICHXO(PHU3NICCKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTalus MOXKET MTPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenue mporeaypsl OLICHMBAHUS PE3YyJIbTATOB OOYUYEHHUS JIOMYCKAaeTCA C
MCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.

ObecnieunBaeTcst 10CTyl K UHPOPMAIIMOHHBIM U OnbnuorpaduyeckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJanTHPOBAHHBIX K OTPAaHUYEHHUSM HX
3JI0POBBS U BOCIIPUATHUS HHPOPMAITUH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEeKTPOHHOTO JOKYMEHTA.

3) JUTS 00YYArOIIUXCS C HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO ammapaTa:

— B IeYaTHOM dopme;

— B (hopMe AIMEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIECCA

VYuebnsie 3ansaTus npooaarcs B [ maBHom koprnyce Jonl'Y (r. Jonernk, ip. ['ypoBa, 6), B
VY4eOHo-npakTHuecKoM BerauciauTeibHoM HeHtpe JJoul'VY (r. doneuk, np. ['yposa, 6, kopmyc 12).
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Jnis mpoBefeHUs JIeKIUH TpeOyeTcst ayauTopus, oOOpylOBaHHAs MEJIOBOH WiH
MapKepHOW JOCKOH / CEHCOPHBIM SKpaHOM / MyJbTHMEIUUHBIH IMPOCKTOP C JKPaHOM H
HOYTOYKOM, KOMIUJIEKT y4eOHOI MeOenu It CTYJeHTOB, pabouee MeCTO IpernoiaBaTeds.

Jlis mpoBeieHUS TPAKTUYECKUX 3aHATUH TpeOyeTcs ay AuTOpusi, 000pyJO0BaHHAsI METOBOM
WIM MapKepHOW JOCKOW / CEHCOPHBIM SKpaHOM / MyJIbTHMEIUHHBIA MPOCKTOP C DKPAHOM U
HOYTOYK, KOMIUIEKT yuyeOHOI MeOenu Ui CTYAECHTOB, paboyee MECTO MpernojaBaressl.

Jns mpoBeneHust 71a00OpaTOPHBIX 3aHATHH TpeOyeTcs ayauTopus, 0O0OpYyIOBaHHAs
MapKepHOW JOCKOH WIIM CEHCOPHBIM 3KPaHOM / MyJbTUMEAUIHBIA MPOCKTOP C DKPAHOM H
HOYTOYK, IEepPCOHAbHBIE KOMIIBIOTEPHI, KOMILICKT y4eOHOW MeOenu s CTYIeHTOB, pabouee
MECTO ITperoaBarelisi, BbIXoa B VIHTepHeT — NpoBOAHON Wi ¢ uctoib3oBaHrneM Wi-Fi.

Jist caMOCTOSITEIbHOM paboThl MCIONB3YIOTCS TEKCTOBBIE M 3JICKTPOHHBIE PECYpCHI
Hay4noli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYecKoe obecliedeHre, NpeJCTaBlIeHHOe B ayauTopusix [JaBHoro xopiyca
(ayx. 511, 605, 610).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  Y4YeOHblE MaTepuaibl IO
JTUCLUIUIMHE, pa3MelleHHble Ha miaardgopme Moodle IlenTpa AMcTaHIMOHHOIO 00pa3oBaHMS
OI'bOY BO «lonl'Y». Ilpu n3ydeHuH IUCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHUe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wucronmp30BaHMEM — pecypcoB  IIaTGOpMBI  JAMCTAaHIMOHHOTO  00pa3oBaHUs
OCYILECTBIIICTCSI TEKYIIMH KOHTPOJb 3HAHUNH OOYyYaroLIMXCSd HAa OCHOBE TECTUPOBAHUS U
IIPOBEPKHU PE3YJIbTATOB CAMOCTOSTENILHON paOOTHI.

11. PEKOMEHJAYEMAA JIUTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Kurnsas, B. T'. IIporpammupoBanue B cpene CYBJl Visual FoxPro [DnexTpoHHbIH
pecypce] : yue6. mocobue / B. I'. XKurnss ; Jlonenkuit Han. yH-T. - Honeuk : JlouHY, 2012. -
OnexTpoHHbIe AaHHbIe (1 daiin).

2. OCHOBBI COBPEMEHHBIX METO/IOB TIPUKJIIAHOTO HEYETKOTo MoienupoBanus/ CTOpoxeB
B.1., Ctopoxes C.B., Ycrunos /[.B., Ycrunosa H.B.; I'OY BIIO «/loHeukuii HallmoHaIbHBINA
yuuBepcute™». — Joneuk: JonHY, 2016. [DnexktpoHHBIM pecypc|: y4eOHO-METOAHYECKOE
nocobue — snekTpoHHble JaHHble (1 ¢aiun).)Kutnas, B. I'. IIporpammupoBanue B cpeae CYB/]
Visual FoxPro [OnexTponHslii pecypc] : yue0. mocodue / B. I'. )Kutnssa ; Jloneuxuit Hau. yH-T. -
Hownenx : JIonHY, 2012. - DnexkrponHsle aanHble (1 daiin).

3. OCHOBBI TEOpPHH HEUYETKUX MHOXECTB [DJCKTPOHHBIA pecypc]: yueOHOoe mocobue /
Cocr.: B.I'.Kurnss; 'OY BIIO «/loHeukuit HanMoHanbHbIM yHUBepcuTeT». — Jloneuk: JlonHY,
2017. — Dnexrponnbie nanHbIe (1 daiin)

4. TIpakTUKyM TIO TEOpPHMM HEYETKHMX MHOXECTB [JDJEKTPOHHBIM pecypc]: yueOHO-
meroandeckoe mocobue / Coct.: B.I')Xutasaa, T'OY BIIO «/lonenkuii HarmoHaIBHBINA
yausepcuret». — Jloneuk: JlonHY, 2017. — Dnexrponnsie nanusie (1 daiin)

5. CoBpemeHHbIE MPOOIEMbl MPUKIAJAHON MaTeMaTHUKH W HWH(OPMATHUKH: alTOPUTMBI
HEYETKOr0 MOJENMPOBaHUS B TNPUKIATHBIX E€CTECTBEHHOHAYUYHBIX, IICHXOJIOrO-TIPAaBOBBIX U
coranbHO-d3KOHOMUYecKknx uccnenoBanusx / Ctopoxkes B.U., Cropoxes C.B., Ycrunos /[.B.,
VYerunosa H.B.; T'OY BIIO «/lonenkuii HarmoHalbHbIN yHUBEepcuTeT». — Jloneuk: JJonHY, 2016.
[DnexkTpoHHBIH pecypc]: yuebHOoe mocodue — eKTpoHHbIe JaHHbIe (1 daitn).

11.2. lomonHuTeIbHAS JUTEPATYPA

6. Kodman, A. Beenenue B Teopuro HeueTkux MHOecTB / A. Kodman ; mepeBon ¢ ¢p. B.
b. Ky3pmuna ; nmon pen. C.U. TpaBkuna. - M. : Paguo u cBs3b, 1982. - 432 c. bonaun M.B.
3HAKOBBIN CTATUCTUYECCKUI aHaIu3 JuHEHHBIX Moaenel / bonaua M.B., Cumonosa I'.U., Tropun
IO.H. - M.: Hayka, 1997. - 288 c.
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7. HeueTkue MHOXKECTBa B MOJIEIISIX YIPABICHUS U UCKYyCCTBEHHOro uHTeuiekTa / [A. H.
AgepkuH u ap.]| ; moa pea. . A. IlocnenoBa. — M. : Hayka, 1986. - 312 c. Bacun A.A. Moaenu
JTUHAMUKHU KOJUIEKTUBHOTO noBeaeHus: [ By30B no cnienunanbHocty "[lpukiazn. maremaTtuka'|
/ A. A. Bacun. - M.: U3g-80 MI'VY, 1989. - 153 c.

8. Heuerkue MHOXKecTBa U Teopusi Bo3moxkHocTel : [locnennue noctmwxkenus / [lox. pen.
P. P. drepa ; Ilep. ¢ anrn. B. b. Ky3smuna ; [lox. pen. C. U. TpaBkuna. - M. : Paauo u cBs3b,
1986. - 406 c.

9. fdxwpsera, I'. O. Heuerkne MHOXKEeCTBa M HEHPOHHBIE ceTH : ydeO. mocobue / I'. D.
SxbseBa. - M. : Untepuet-yH-T nHpOpM. TexHonoruii : bunowm. Jla6. 3nanuit, 2006. — 316 c.

12. ”TH®OPMALIMOHHBIE PECYPCBHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyaapctBeHHass umH@opMmaimonnas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum jmoctyma: cBoOOIHBIN, moanucka. HeoOxoquma ycTaHOBKA TPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: nayunas snextponHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum moctyna: s aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay: cailt / Accoruanus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IOJIb30BaTesel. — TeKCT: 2JEKTPOHHBIMN.

S. IBC IOpaiiT: snexTpoHHas 6ubnMoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctymna: ist aBTOPU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubnoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.
7. JJekTpoHHbI kKatajgor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiira / Hb

Houl'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOIHBIM, 2JIEKTPOHHBIE IOKYMEHTHI
— 115t monwk3oBatenei JJonl'y.

8. JiaexTponHblii apxus oul'Y: pa3aen caiira/ Hb JJonI'Y. — TekcT: 37eKTpOHHBIH
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JOCTYyTa: CBOOOTHBIH.

13. TIPOI'PAMMHOE OBECITIEYHEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us o'y Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (nuiien3us mporpammbl Dream Spark /yist BBICIINX yueOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD mist cB060JHOTO IPOrPaMMHOTO 00ECTIEYCHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

