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YTBEPXKIIAIO:

PaGouas mporpamma yueOHOW mucnuminabsl «HedeTkoe MoaeMpoBaHHMEe H METOIbI
00paboTKN He4YeTKHX JAHHBIX» COCTaBJIeHa Ha OCHOBaHMH DenepanrbHOro rocyJapCTBEHHOTO
00pa30BaTeIPHOTO CTAaHJApTa BHICIIEr0 O00pa3oBaHMS — MarucrpaTypa IO HaIpaBICHHUIO .
noaroroBku 01.04.02 IlpuknagHas MaremMaTwka W HHGOpMAaTHKA, YTBEPXKIECHHOTO IPUKA30M
MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepamuu ot «10» sHBaps 2021r. Ne 13;
l'ocynapctBeHHOrO 0OpazoBarenpHOro cranaapra Beiciiero obpasoBanus (I'OC BO) lomenkoit
Haponnoit Pecny6muxu (JJHP) (mpoexra) mo nampaBnenuto moarotoBkud 01.04.02 Ilpukmiamzas
MareMaTHKa ¥ uWHOpopmaruka; [lopsnka opraHmsamum y4eOHOro mpormecca B 00pa3oBaTeNbHBIX
OpraHm3aIusx BhIcHIero mnpodeccruoHanbHOro obpasoBanus Jlonemnkoit Hapomuoii PecmyGnukwy,
YTBEPXKIEHHOTO IpuKa3oM MmuHucrtepctBa obOpa3soBanuss u Hayku JloHenkoit Hapomuoi
Pecnybmuxu ot 10.11.2017 r. Ne 1171 (¢ M3MEHEHUSAMH M IONOJHEHHSIMH); y4eOHOro IUIaHa U
OCHOBHO# npogeccruoHaIbHOM 00pa3oBaTeIbHOM MPOrpaMMBbI BHICIIET0 00pa30BaHUS HAIPABJICHUS
noarotoBku 01.04.02 IlpuxmagHas MateMatuka ¥ HH(GOpMaTHKa, MaruCTEpCKON MpOrpamMMEl:
«lIpuknagHas Marematuka u uHpOpMaTuKa», paspaboranHeix B ['OY BIIO «JloHenkwuii
HallMOHAJIbHBIM YHUBEPCUTETY.

PazpaboTuuxk:
JloneHT Kadeapsl TEOPUU YIIPYTOCTH U
BBIYMCITUTEIFHON MaTEMaTHKU UMEHHU

akagemuka A.C. KocMozaMuaHCKOro 1% 319 B.I". XXutusaa

PaGoyas nporpamma y4eOHOH NUCHHMIUIMHBI YTBEPXKICHA Ha 3acelNaHHH Kadeapsl TEOPHU
YIPYTOCTH ¥ BHIYUCIIUTENBHOM MaTeMaTuKu UMeHH akagemuka A.C. KocMonamuanckoro

SR

3aBenyromuii kadeapoii B.A. Cropoxen

ITpotokon Ne 15 ot «12» ampemns 2021 r.

Pabouas mnporpamma y4eOHON JAWUCHMIUIMHBI OHOOpeHAa YydYeOHO-METOAMYECKONH KOMHUCCHEH
(bakynbTeTa MaTeMaTHKHA ¥ HHPOPMAITHOHHBIX TEXHOJIOI MM

ITpotoxon Ne 4 ot «14» anpens 2021 r.

IIpencenarens yaeOHO-METOAMYECKO KOMUCCHH J—
(axynpTeTa MaTeMaTUKU U HHPOPMAIIMOHHBIX TEXHOJIOTHM JL.U. CenskoBa
74




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYyebnas mucnurummHa «HedeTkoe wMonmenupoBaHHWE W METOIBI OOpaOOTKH HEUYETKHX
JAHHBIX» SBJISETCS YACTUYHO MPAKTUKO-OPUEHTHPOBAHHOW AWCHUIUIMHOW UM OTHOCHUTCSA K
BapUATUBHOW YacTH 00pa3oBaTEIbHON MporpaMmsbl. J[Jis u3ydeHus JaHHOW Y4eOHOU TUCITUTIIUHBI
HEOOXOAUMBI 3HAHMS W YMEHHUsS, (DOpMUpYEMBIE npeoulecmeyiouumMu U CONYMCMEYVIOUUMU
Ooucyunaunamu — HenpepblBHbIE MaTeMaTuuyeckue Mojaenu U JIUCKpeTHble MaTeMaTh4yecKue
Monenu. 3HAHWS W YMEHUS, I[OJYYCHHBIE B XOJe W3ydeHus aucuuruimHel «Hederkoe
MOJIETTUPOBAHUE U METOJbl OOpaOOTKM HEYETKUX JaHHBIX» SBISIOTCS OCHOBOM [UIsl M3y4UeHUs
nocnedyrowux mucuuruinH: CoBpeMEeHHbIE TEXHOJIOTHH XPaHEHUsI 1 00pabOTKU MacCUBOB JTaHHBIX,
[TpousBoacTBEHHAs MPAKTHUKA.

2. CTPYKTYPA JUCHUIIJIMHBI

XapakTepucTruka y4eOHOM TUCIUTUTAHBI

dopma o0yueHHs

Ounas 3aouHasn

Hanpasnenne noarotoBku

01.04.02 IlpuknanHas MareMaTuka U HHPOpPMaTHKa

Marucrepckas nporpamma

[Tpuxnannas matemMaTtvka U HHGOpPMATHKa

IIporpamma nmoaroToBKu Marwuctparypa
Kpanmuduxanms Maructp
KonngecTBo comepKaTeabHbIX MOIYJICH U TEM 2 (9)

JuctummHa 6a30Boi / BApUaTUBHOMN Y4acTu
00pa3zoBaTenbHON MTPOTPAMMBI

BapuaTtuBHoii yactu

DOpMBI KOHTPOJIA

1 MOyIbHBIN KOHTPOJIb, 9K3aMEH B 2-M CEMECTpE

I'on moaroroBku 1
Cemectp 2
KoauduecTBO 3a4eTHBIX €IUHHI] 4
KomndecTBO 9acoB Bcero 144
B T.4.
- JICKIITMOHHBIX 34
- MPAKTUYECKUX WJIM CEMUHAPCKUX
- TaOOPATOPHBIX 17
- CAMOCTOSITEJILHOM pabOoThI 93
B T.4. UHJIMBUAYAJbHOE 3aJJaHUE -
HenenpHoe KOIMYECTBO YacoOB 8
B T. 4.. - ayAUTOPHBIX 3
- CaMOCTOSITEIbHON PabOTHI CTY/ICHTA 5

3. OIMCAHUE JUCHUITJIMHBI

Heas u3ydenuss aucuumInHbl «HedeTkoe MoJeJHpOBaHHe U MeTOAbI 00PadOTKH
HEYETKHX JAaHHBIX» — O3HAaKOMJICHME CTYAEHTOB CO CBOMCTBaMH MOJEIUPYEMBIX OOBEKTOB,
KOTOpbIE OOBIYHO XpaHAT B 0a3e NaHHBIX, sBIsoUIelics GyHnameHTOM 10001 MHDOpMAITMOHHON
CHCTEMBL.

3agaum: cmocoOCTBOBaTh BBIPAOOTKE Yy CTYIACHTOB YMEHHH 1O HCIOJIb30BAaHUIO
COBPEMEHHBIX IOJXO/0B B CIly4yae HEYETKOI'O MOJECIMPOBAHUS M 00paOOTKM HEYETKHUX JAHHBIX, a
TaKkXKe BBIPAa0OTKE Yy CTYICHTOB YMEHHMH IO OIICHKE YCIOBHH, OOECIEUMBAIOIIUX pEIICHHUE
WH(pOpPMAITMOHHBIX 33]1a4..

TpeGoBanus Kk pe3ybTaTaM OCBOEHHS JMCHUILIMHBI, [Iporecc n3yueHus! AUCIUIITUHBI
«Hewerkoe MopenupoBaHME€ U METOAbI OOpaOOTKM HEUYETKUX JAHHBIX» HalpaBlIeH Ha
(dbopMUpOBaHKE HITEMEHTOB ClIeAYIOIMUX kKomneTeHuii B coorBercteun ¢ ®I'OC BO P®, 'OC BO
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JAHP (mpoexTt) no HampasneHuto noarotoBku 01.04.02 Ipuknannas MmareMaTnka 1 nHGOpMaTHKa U
OCHOBHOM TIpo(heccoHaIbHON 00pa30BaTeIbHON MPOTPAMMBI BBICIIIETO 00pa30BaHUs HAIPABIICHUS
noarotroBku 01.04.02 Tlpuknannas maremMatvka W HH(QOPMATHKA, MarucTEpCKON MPOrpaMMBblI:
«[IpuknagHas MaTeMaTHKa U HTHPOPMATHKa»:
Yuueepcanonuvie komnemenyuu (YK):
HaumenoBanwue kateropuu (Tpymiibl) yHUBEPCATHHBIX KOMITETCHIIU:
«CHCTEeMHOE ¥ KPUTUYECKOE MBIIIJICHUE
Crioco0eH OCyIIECTBISITh KPUTHICCKHI aHAIU3 MPOOJIEMHBIX CUTYaIluii Ha OCHOBE
CHUCTEMHOTI'0 M0JIX0]1a, BhIpabaThIBaTh CTPATETUIO JEHCTBUIL
HaumenoBanwue kateropuu (TpyIiibl) yHUBEPCATHHBIX KOMITETCHIIU:
«Pa3paboTka 1 peanusaiysi IPOEKTOB»
Crioco0eH yrpaBIsiTh MPOSKTOM Ha BCEX ATAmax €ro JKU3HEHHOTO KA
Oowenpogpeccuonanvnvie komnemenyuu (OIIK):
CnocobeH pemiath akTyaldbHbIE 3a1add  (DYHIAaMEHTATbHOW W TMPUKIATHON
MaTeMaTUKHU
CnocobeH KOMOWMHHUPOBATh U aJalTHPOBATh CYIIECTBYIOIIME HH(POPMAIIMOHHO-
KOMMYHHUKAITMOHHBIE ~ TEXHOJOTMHM  JUIA  peIIeHWus  3agad B 00JacTu
MpoeCCHOHAIBHON JIEATETbHOCTH C Y4YeTOM TpeOoBaHWUN HMH(POPMAIIMOHHON

YK-1

YK-2

OIIK-1

OIIK-4

0€30I1aCHOCTH

Ilpogpeccuonanvuvie komnemenyuu (I1K):

[1K-2

CriocobeH npoBoauTh 00pabOTKY M aHATU3 HayYHOH MH(OpMAIMM U pe3yJbTaToB
HCCIEeNOBaHUN

[1K-5

Cnoco0OeH ynpaBisTh NpPOEKTaMH, IJIaHUPOBATh HAay4YHO-HCCIEA0BATEIbCKYIO
NEATENbHOCTD, aHAJIM3UPOBATh PUCKH, YIPABIATh KOMaHI0M NPOEKTa

NHaukaTopsl JOCTHIKeHHsSI KOMIIETEHIHMH U pe3yJbTarbl oOydeHus. [locTmxeHue
KOMIIETEHIIMH OLIEHUBAETCS HA OCHOBE TaKMX MHAMKATOPOB M COOTBETCTBYIOIIMX UM PE3YJIbTATOB

oOydeHus:
Kareropun
YHuBepcaibHbIe
YHUBepCaJbHbIX HNupukatopsl Pe3yabTaThl 00y4eHHst
. KOMIETeHHH
KOMIIeTeH I i
YK-1. Cnocoben YK-1.1. VYMeeT Ha IpaKTHKE BHIOJIHAT
OCYIIECTBIAThH [Ipumensier OTIpeIcJICHHBIE OTIePaLluy HaJ
CHeTeMHOE 1 KPUTUYECKUN aHAIN3 | CUCTEMHBIN IIOAXO[ | MHOKECTBaMU (OOBIYHBIMU U
MIPOOTIEMHBIX 1 OCYIIECTBIISICT | HEUCTKIMH)
KPUTHYECKOE . .
CUTyaluil Ha OCHOBE KPUTUYECKUI
MBILIEHUE .
CHCTEMHOI'0 [10/1X0Aa, aHaJIU3 VYMeer pelaTh 3aauy ¢ ONIOPOH Ha
BBIpabaTHIBATH npoOIeMHON HUMEIOIIUICS MaTepua
CTpPaTEruIo JeHCTBUH CUTYyallUH
YK-2.1. YMeeT cTaBUTh LIETb IPOEKTa

Pazpabotka u

VK-2. Ciocoben
YIPaBIIATH MPOSCKTOM

Ompenenser 1einb u
3a/1a4M MMPOEKTa,
pecypcl,
HEOOXOIUMBIE JIs1
€ro peajn3aluu

(3amaun QasuduKalym) ¢ y4eToM
HUMEIOIIeHCsS nHPOPMAITHH.

VYMeer cTaBUTh 3aJaui IPOEKTa
(3amaun paszuduKanum) ¢ yaeToMm
HUMEIOIIeHcsS nHPOPMAIHH.

LIUKJIOM

peanuzanus YK-2.2. 3HaeT Kak pa3padaThIBaTh
Ha BCEX JTanax ero o
MPOCKTOB PaspabaTrpiBact MO3TANHBIN TUIAH PeaTH3aIluK
YKU3HEHHOTO IMKJIa
TUIaH peain3alii | POEKTa
MpOEKTa B VMeeT pa3pabaThiBaTh MOITAMHBIN
COOTBETCTBMU C €TO | IUIaH PeaU3aliy MPOEKTa
JKU3HCHHBIM




OomenpodgeccuoHalbHbIE
KOMIIETEeHIINH

HNnpnkaTopsl

PesynbTarel 00ydeHust

OIIK-1. CriocobeH pemaTsb
aKTyaJIbHBIC 3a/1a41
dbyamamMeHTATBHON U

NPUKJIAJTHON MAaTEeMaTHKU

OIIK-1.1. OcymecTBiseT aHATN3
HAy4YHOW JIUTEpaTyphl s
BBISIBIICHHS aKTyaJIbHBIX 3a/1a4
(hyHIaMEHTATFHOW 1 TPUKJIIATHOM
MaTeMaTHKH

3HaeT Kak aHaJIU3UPOBATh
Hay4YHYIO JIUTEPaTypy C LEIbI0
BBISIBJICHUS aKTYaJIbHBIX IIPOOJIEM
(byHIaMEHTAIBHBIX IPOOIIEM
(hyHIaMeHTaTbHON M NPUKITaJHON
MaTeMaTHKH

YMeeT aHaIu3UpOBaTh HAYUHYIO
JUTEPaTypPy C LETHIO BRIABICHUS
aKTyaJIbHBIX TPo0IeM
(hyHIaMEHTAIbHOM U IPUKJIATHON
MaTeMaTHKH

OIIK-1.2. ApryMeHTHPOBaHHO
000CHOBEIBaeT BEIOOp METOAA
pellieHHs] KOHKPETHOM aKTyanbHOMH
3amaun GyHIAMEHTAITLHOHN U
MPUKJIATHOW MaTeMaTHKU Ha
OCHOBE TEOPETUYCCKUX 3HAHUM

3HaeT KaKk apryMeHTHPOBaHO
000cHOBAaTH BEIOOP APPEKTUBHOTO
METO/1a PELICHUs aKTyaJIbHOM
KOHKPETHOM 3a/1aun

Brnaneet naBbIkaMu
apryMEHTUPOBAHHOTO
00ocHOBaHUS BEIOOpA

3¢ (HEeKTUBHOTO METO/Ia PEIICHUS
AKTyaJIbHOM KOHKPETHOM 3a/1auul

OIIK-4. Crrocoben
KOMOMHHPOBATh U
aIanTHPOBATh
CYIIECTBYIOIIHE
HHGOPMAIIUOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH JJIS PEIICHHUSI
3a/1a4 B 00J1aCTH

OIIK-4.1. Ucmonp3yeT u
KOMOHMHHUPYET CYIIECTBYIOIIHE
WHPOPMALTHOHHO-
KOMMYHHKALIMOHHBIE TEXHOJIOTUH
JUISL PEILICHUS] TTOCTABICHHBIX
3a1a4 B obsnacTu
npoQecCHOHAIFHON e TEIbHOCTH
¢ y4eToM TpeboBaHH

3HaeT KaK MCII0JIL30BaTh U
KOMOWHHPOBATH CYIICCTBYIOIIIHEC
UKT nns peuienus 3a1ay B
obnactu mpoheCCUOHATBHOM
JIeSITeJIbHOCTH

Bnaneet HaBBIKAMU
KOMOMHHUPOBAHHUS CYILIECTBYIOIINX
UKT nns penieHus moCTaBICHHBIX

npodecCHOHATBHOMN MHGOPMALMOHHOHN 6€30MaCHOCTH | 3aay.
ACATCIILHOCTH C y4YCTOM YMeeT NpUMEHSTh CYIECTBYIOIINE
TpeboBaHUI VKT st perienus 3a1a4 B
MH()OPMAIIMOHHOM obnacTu npodeccHoHaTbHON
6e3omacHOCTH JIEATENBHOCTH.
IMpodeccnonanbubie
HNupukaTopsl Pe3yabTaThl 00yuenus

KOMIIeTeHIIUH

[TK-2. Criocoben
MIPOBOANUTH 00PaOOTKY
W aHAJIU3 HAYIHOM
UHQOpPMaLUH U
pe3yiIbTaTOB
HCCIEA0BAHUMN

HIIK-2.1. OcymiecTBisieT
cbop, 00paboTKy,
CHCTEMATH3AIUIO U
OIICHKY TIEPCIIEKTUB

3HaeT Kak MPOU3BOANUTH COOp, 00paboTKy U
CUCTEMAaTH3AIINIO, a TAKXKE OI[CHKY ITEPCIICKTHB
UCTIOJIb30BaHUS PE3YJILTATOB HAYIHBIX
UCCIIeIOBaHNH B 00J1aCTH HEYETKOTO
MOJICTTUPOBAHYSI.

Pe3yIIbTATOB HAYYHBIX
HUCCIIEAOBAHUM B 00J1aCTH
KOMITIBIOTEPHO-

YMeer ocymiecTBIATE cO0Op, 06paboTKy 1
CHCTEMaTHU3aLUI0 PE3yJIbTaTOB HAYUYHBIX
UCCJICJOBAHUMN.

MaTEMaTHU4ICCKOI'O
MOACIIUPOBaAHUA

Vmeer OLICHUBATD INCPCIICKTUBLI UCITIOJIE30BaHUA
PE3YJIbTATOB HAYYHBIX I/ICCJ'IC,I[OB&HI/Iﬁ B o0nacTu
HCYCTKOI'O MOJCINPOBAHN.

UIIK-2.2. T'oroBUT
MaTepHaIbI ISl UCCIie-
JIOBATENILCKUX 0a3 JaHHBIX

BrnageeT HaBbIKaMu co3aaHus 0a3 TaHHBIX U
3aI0JTHEHNE UX COOPaHHBIMU MaTepHalia 1o
HCCIIeyeMoit pobiiemMe.

Y JEMOHCTpa-IIMOHHEIE

VYMeer co3maBaTh 0a3bl JaHHBIX.

Marepualibl 10 METOAAM U
pe3yjabTaTaM aBTOPCKUX

YMeet cobnpaTs HEOOXOIUMEIE TaHHBIC JIIS
3armoyTHeHUs 0a3bl TaHHBIX.

HCCIEIOBAHUH.

YMeeT CTpyKTypHUpOBaTh COOpaHHBIC JaHHBIC




UIIK-5.1. [Tnaaupyer 3HaeT Kak IUIaHUPOBATh MPOEKT, MIPeIHA3HAUEH-
MPOEKT PEUICHUS HBIH 17151 pelICHUs] KOHKPETHOM 3a7a4n
[1K-5. Ciocoben KOHKPETHOH 3a7a4M U3 YMeeT mi1aHupoBaTh MPOEKT, MIPEHAZHAYEHHBIN
YIIPaBJIATh paccMaTpuBaeMon JUISL peLlICHUS] KOHKPETHOM 3a/1auu U3
MPOEKTaMHU, MpeIMeTHON 00IacTi paccMaTpuBaeMoi o0acTu
IJJAHUPOBATH HAYYHO- 3HaeT KaKk aHAIM3UPOBATH BO3MOKHBIE PUCKH
P Y UIIK-5.2. Ananuzupyet P P
HCCIIEA0BATEIBCKYIO peanu3anuy MpoeKTa.
BO3MOYHBIE PUCKH
JIeATEIbHOCTb, YMeeT aHaTu3upOBaTh BO3MOXKHBIEC PUCKU
peanu3anuy IpoeKTa
aHaAJIU3UPOBATH peanu3anuy IpoeKTa.
PUCKH, YIIPABJIATh WIIK-5.3. Pacnipenensier | 3HaeT Kak pacnpenesaTh (PyHKIIUN MEXKIY
KOMaHJI0# TpOeKTa (hYyHKITUN MEXKIY YYaCTHUKAMU KOMaHJIbl, PEaU3yIOIEH IPOEKT.

YYaCTHUKAaMH KOMaHJbI, | YMeeT pacrupelnessiTh GyHKIUN MEKIY
peanu3syronie NpoexT YYaCTHUKAaMH KOMaH/[Ibl, peaju3yIoliel IpOoeKT.

4. ®OPMbI OPTAHU3ALMH YYEBHOI'O IPOLIECCA U COJAEP)KAHUE
JUCIUATLITAHBI

Hucuumnmna «HeueTkoe MonenupoBaHHE M METOAbl 0OpaOOTKM HEUETKUX JaHHBIX»
npeaycMaTpuBaeT cienyromue GopMbl OpraHu3aui yueOHOro mporecca: JeKIHH, TPAaKTUIeCKue
3aHSTHS, CAMOCTOSTEIbHYIO paboTy CTYIEHTOB.

Marepuan = u3naraercsi € HCIOJB30BAaHHEM  OOBACHUTEIbHO-WLIIOCTPATUBHBIX,
IBPUCTHYECKHX M WCCIICOBAaTEIbCKUX METOJOB TpernofaBaHus. [lpu mpoBeneHWH JIeKIUH
MPAKTUYECKHUX 3aHATUN UCTIOIB3YIOTCS pa3IaTOUYHbIC MAaTEPHUAIIBL.

B y4eOHOM mporiecce MIMPOKO NPUMEHSIOTCS aKTHBHBIE ()OPMBI NPOBEICHHS 3aHSATHA
(pa300p KOHKPETHBIX CUTYallui, IUCKYCCHs, IOJIEMHKa), BHEAYIUTOPHAsI CaMOCTOSITEIbHAsA padoTa,
0aJUTbHO-PEUTHHTOBAsI CUCTEMa OLIEHKH YCIEBACMOCTH, JINYHOCTHO-OPUEHTHPOBAHHOE OOy4YCHHE,
npobiieMHoe oOydeHune. B ydeOHOM Tmpolecce paccMaTpUBAIOTCS 3aladd, MaKCHMalbHO
NpUOJIMKCHHBIE K  KOHKPETHBIM  TPAKTUYECKUM  CHTYallUsIM, CaMOCTOSTENbHas padoTa;
KOHTPOJIbHBIE PabOTHI.

CamocrosiTenpHass paboTa CTYACHTOB MPEIyCMaTPUBACT TOIATOTOBKY K MPAKTUYCCKHM
3aHATHUSAM, TIOJTOTOBKY KOHCIIEKTOB IO OTJEIBHBIM BOIPOCAM M3YYaeMBIX TE€M, U3yUeHHE y4eOHOU
¥ METOJINYECKOH JTUTEePaTypHl.

TemaTrnuecknii nian «Hedyerkoe MoaenupoBaHue U MeTOAbI 00PA0OTKH HEYeTKUX JaHHBIX»

Tembl \ Bonpocsl TeMbl

ConepxareabHblii MoayJb 1. OcHoBHBbIe nousaTUss HM u MOH/I

1. OcHOBHBIE IOHATHS, HCIIOJb- MHoxecTBa, HEUETKHE MHOXKECTBA B CMBICIE 3ame U B

3YEMBIC B TCOPUI MOICIUPOBAHUA | cppicie ["oreHa. IHTepBaIbHBIC HEYETKHE MHOYKECTBA.
(TM). HeyeTkre MHOXKECTBA.

2. Heuerkue OuHapHbIe Heuetkue Ounapusie ornomenus (HBO), onpenenennsie Ha
otHomenus (HBO) JIEKapTOBOM Ipou3BeAeHUU. OnpenesieHre CrelHaIbHbIX
HBO Ha nexapToBOM KBajapare.

ConepxaresbHblii MoayJib 2. HeyeTkue Ounapusbie oTHomeHusi (HbO), HeueTkne
MHo:kecTBa (HM), npuMeHeHHe He4eTKMX MHOXKECTB

3. HBO u mpuHuum 0600uieHs; Pacmpenue monsitust Teopurn HM Ha oToOpaskeHHe myTeM
onepauuy Hax HBO 1 nx Tyl BBelleHUsT TpuHIUINA o00o0menus. OnpeneneHue QyHKIUHA
MPUHAIICKHOCTH JuTsi oroOpakenus R u3 X Ha Y. Onepanun
"Hax HbO u ux THUNObL.

4. Heuerkas (HempepbiBHas) loruka. | Heuerkass  normka. bBynmeBel  dyHkmuum w  QyHKIHH
Byness! pynkipn (b®) 1 pyHKIMKM | BEpOATHOCTHOTO Tuma. HeuyeTkue W JMHTBUCTHYECKHE
BEPOSITHOCTHOTO THna. [IpuBeneH- NepeMeHHble, HUX o0sacTb npuMeHeHus. Heuerkue
Hble popmbl b®. HeueTkne u TuHr- | BBICKa3bIBAaHMSI U UX UCTIOJIB30BAHUSI.




BHUCTUYCCKHC TICPEMCHHBIC, HCYCTKHC
BbICKa3bIBaHMUA

5. CTpyKTypBl HEUETKHX I'pynnonasl HEYETKUX MHOXKECTB, DJIEMEHTBl TEOPUH

MHOECTB MoppusmMoB u Kareropuil. Hedetkue wmopdusmMbl wu
KaTeropuHu.

6. DneMeHTHI Teopuu Heuerkas TOIOJIOTHS. Heuerkue METPUYECKHUE

TOTIOJIOTUYECKUX TTPOCTPAHCTB MPOCTPAHCTBA.

7. ®azudukanus (METOIbI
MOCTpoeHUs PyHKITUH
MPUHAJIEKHOCTH)

3amaua BBEJEHUS HEYETKOCTH (3a7ada  (aszudukanum)
Meroasl dasudukanuu. I[lepBas 3amada, KOTOPYHO HaIO
peaTh MpH UCIOJIb30BAHUN HEYETKHX MHOKECTB.

8. Heuerkas joruka B cucremMax
YIPaBJICHUS ¥ CETH HEYETKUX
SJIEMEHTOB

Heuertkas noruka B cuctemax ynpasieHus. CeTn HEYETKUX
JJIEMEHTOB.

9. OOycCOBIEHHOCTh 3HAYNMOCTH
MoIeNeit TOBeIeH s TSt pabOThI €
YKMBBIMHU U UCKYCCTBEHHBIMH
crcTeMaMH. 3ajaya 00 OIleHKE
IUTAaHOBOM MPHOBLTN (prpPMBI

OOyCNOBIEHHOCTh 3HAYMMOCTH MOJICNM TIOBEACHUS IS
pabOTBl C OKHMBBIMH ¥ HCKYCCTBEHHBIMH CHCTEMaMHU.
Pemenue 3amaun 00 OIEHKE MJIAHOBOM MPHOBLIM OOBIYHBIM
CIIOCOOOM M C IOMOIIBIO TEOPUU HEYETKUX MHOXKECTB.

Crpykrypa nucuuninnbl «HeyeTkoe Moe1MpoBaHue M MeTOAbI 00PA0OTKN HEYeTKUX
JAHHBIX» M0 BUAAM Y4eOHOI 1eITeJbHOCTH

KoanuecTBO 4acos

Ounas gopma 3aounas opma

00y4eHust 00y4eHust
B T.U. B T.4.
HasBanus coaep:kaTejbHBIX MOAYJICH U éE EE
TeM o | 8|32 o} g |4
SR 5 | =
AEE A
8| 8w 8| &=
| =29 ) & | ©
S| 5| &S« S| E| &8 ¢
el 5| 2|22 E g 5| 2| o9 E
Q 4 < O | = Va) o & < \\e] = Va)
Q Q o S |8 3 Q Q o < S
m R|IE|IBEIOag M H |l E | R |0 a
ConepxaresibHblii MOaYJb 1. OcHoBHbIe NoHATHS HM 1 MOHJI
Tema 1. OcHOBHEIC TOHSTHS,
UCTIOJIb3yeMbIe B TEOpUHU MoaenupoBanus | 14 | 8 2| 4
(TM). HeueTkne MHOXECTBA
Tema 2. Heuerkue OMHapHbBIC OTHOIICHUS
19 | 4 1| 14
(HBO)
Hroro no cogep:xarebHomy moayaio 1 | 33 | 12 3118

ConepxaresbHblii MoayJib 2. HeyeTkue Ounapubie oTHOLIeHus: (HBO), HeueTkne MHOXKeCTBA

(HM), npuMeHeHre HeYeTKUX MHOKECTB

Tema 3. HBO u npunImn o60011eHus;

onepanuu Haa HbO u ux tumnel 121 2 2 8
Tema 4. Heuetkas (HenpepbIBHAas)
noruka. bynessl pynknuu (bD) u
(GYHKIINHY BEpOSTHOCTHOTO THIIA. 16 | 2 2| 12

[TpuBenennnie popmbl bD. Heuetkue n
JIMHITBUCTUYCCKHUEC IICPEMCHHLIC, HCYCTKUC

BBICKAa3bIBaHU S




Tema S. CTpyKTypbl HEYETKUX MHOYKECTB 7 2 1| 4
Tema 6. Di1eMeHTHI Teopun 16 | 4 > 1 10
TOMOJIOTHYECKUX MTPOCTPAHCTB

Tema 7. @azudukarus (METOIbI 13 | 2 11 10
MOCTPOEHUS (PYHKITUN TPUHAIIICIKHOCTH)

Tema 8. HeueTkast moruka B cucteMax 16 | 4 2 | 10
yIpaBJICHUS U CETU HEUETKHUX DJIEMEHTOB

Tema 9. O0ycNOBICEHHOCTh 3HAYUMOCTH

Mojiesiel moBeAeH s ISl paboThI ¢

KUBBIMHU M UCKYCCTBEHHBIMH cuctemMamu. | 31 | 6 4 | 21
3amaya 00 OIeHKE IIAHOBOM TPUOBLITN

bupmbl

HToro no conep:xaresbHomy moayaw 2 | 111 | 22 14| 75
Bcero yacos 144 | 34 17| 93

5. TEMATHUKA JIEKIIMOHHBIX, IPAKTHUYECKHUX U TABOPATOPHBIX 3AHATUA
TeMBI JJeKIIMOHHBIX 3aHATHH

Ne KosmuecTBo
i Ha3Banue TemMbl Jacos
Ounas ¢popma

1 Heuerkune maoxectBa (HM) B cMbiciie 3azie u oneparyivi HaJl HUMH. 2

2 Paccrosinre Mex 1y HeUeTKMMH MHOXKeCTBaMU. BeposTHOCTHAs 2

uHTepnpeTanys. MHIeKChl HEYETKOCTH.

3 JIeKOMIIO3HITNS U CHHTE3 HEUETKUX MHOMKECTB 2

4 HuTepBabHbIe HEYETKUE MHOKECTBA 2

5 DJIEMEHTHI TEOPUH PEIICTOK 2

6 HeueTtkue MHOXXecTBa B cMbIciie ['oreHa u onepanuy Haj HUMU 2

7 PaccrosiHust MeXy HEUETKUMHU MHOXECTBaMH B cMbIciie ['oreHa 2

8 HeueTkne OvHapHbIC OTHOIICHUS ¥ IPUHITUI 0000IIIECHUS 2

9 Omnepanyu Hajl HEUETKUMH OMHAPHBIMU OTHOHICHUSIMHU 2
10 | Heuerkue MHOXXECTBA, MHIYIIUPOBAHHBIC OTOOPAKECHUSIMHU 2
11 | TpaH3UTHBHOE 3aMBIKAHWE HEYETKOT'O OMHAPHOTO OTHOIICHUS 2
12 | OcHOBHBIC THUITBI HEYETKUX OMHAPHBIX OTHOIICHHUHA 2
13 | JIekOMITO3UIIMOHHBIE IEPEBbs U OCHOBHBIE ATAIbI UX MIOCTPOCHUS 2
14 | ByneBbl pyHKIUHU U QYHKIIMHA BEPOSTHOCTHOTO THTIA 2
15 | Heuerkue u TMHTBUCTUYECKHE TICPEMCHHBIC 2
16 | Heuerkue BbICKa3bIBaHUS M MIPABUJIA UX TOCTPOCHUS 2
17 | Tlpumenenne TeOpun HEYETKUX MHOKECTB. Dasuduxarusi. 2
Bcero 34

Texkctpl neknuii nmpuBeneHsl B: 3ekTpoHHBI YMK][ Ha kadempe Tteopuu ynpyroctu u
BBIYUCIIUTENIbHOU MaTeMaTHku uM. akaa. A.C. Kocmonamuanckoro; Moodle

TeMbl 1a00pPaTOPHBIX 3aHATHI

KoanuectBo

Ha3sBanue TemMbl 4acoB
Ounas ¢popma

1 Heuerkne maoxectBa (HM) B cMbiciie 3azie u onieparyivi HaJl HUMH. 2




PaccTosiHue Mexay HeUeTKUMU MHOXeCTBaMu. HIEKChl HEYETKOCTH
[TocTpoeHue oneparopa U3MEHEHUSI HEUETKOCTH

HNHTepBaibHbIC HEUETKME MHOKECTBA

Heuerkne MHOkecCTBa B cMbIciie ['oreHa u onepanuu HaJ HUIMA
PaccTosiHust Mex 1y HEeUeTKMMU MHOYKECTBAMHU B CMbICIIe ['oreHa
Heuerkue BpICKa3pIBaHMS U MTPABHIIA UX IOCTPOEHUS

ITpumeHeHne Teopun HeueTKuX MHOXKecTB . Dazudukanus

Meroap! mocTpoeHus (PyHKIIUN TPUHAIICKHOCTH, 0OIIHEe PEKOMEH IalUH
JUISL ompeiesieHrss QYHKITMU TPUHAJJICKHOCTH

Bcero 17

OO |NO OB~ WN
N (INININININIEFIN

IInaHbl IPaKTUYECKUX 3aHATUN C YKA3aHUEM PACCMAaTPUBAEMBIX BOIIPOCOB U BBITOIHAEMBIX
3aJlaHui pUBEICHBI B. 2eKTpoHHBIM YMK]] Ha xadenpe Teopun ynpyrocTv ¥ BBIUACIUTEIHHOM
matemaTrku uM. akaja. A.C. Kocmogamuanckoro; Moodle

6. OPTAHU3AIIMSI CAMOCTOSTEJABHOM PABOTHI CTYJIEHTOB

e KosmuecTBo
w/n Ha3Banue Tembl 4acoB
Ounas ¢popma
1 JIeKOMITO3HIIHS M CHHTE3 HEYETKUX OMHAPHBIX OTHOIICHHUH MOI00MS 1 12
COBEPIICHHOTO HECTPOTOTO MOPSAKA

2 ['pynmonpl HEYETKUX MHOYKECTB 9

3 DeMeHTHl TEOpUU MOP(PHU3MOB U KaTETOPHid 9

4 HeueTkne Mophu3MbI 1 KaTETOpUHU 9

S) DJEMEHTHI TEOPUH TONOJOTUYECKUX TPOCTPAHCTB 9

6 Heuertkas Tononorus 9

7 HeueTkne MmeTpruyeckue mpocTpaHCTBa 9

8 Heuerkas oruka B cucteMax ynpaBJIEHUSAX 9

9 CeTu HEYETKHX AJIEMEHTOB 8

10 | 3apmava o0 oreHKe MIaHOBOM MPHUOBLIH (HUPMBI 10
Bcero 93

ConepkaHue CaMOCTOSITENBHOM (B T.4. WHAMBHIYAIbHOW) pabOTBl MO TeMaM H
METOJIMYECKUE PEKOMEHJAIMM 10 €€ BBIIOJHEHHUIO MPUBEICHbI B: 3eKTpoHHbIH YMK]] Ha

Kadeape TEOPUH YNPYroCcTH U BBIYMCIUTEIHHON MaTeMaTtuku M. akaa. A.C. KocMomamuaHckoro;,
Moodle.

7. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAILIUA

Coaep:xkareabnblii MoayJab 1. OcHoBable noussTua HM u MOH/|

1.  Kakue moznenu nanubix (M/]) nefictByroT B cucteme «llonp3oBatens — Jlanubie - D9BM»?

2. UTo Ha3BIBAIOT MOJICTIUPOBAHUEM ?

3. Uro HaA3BIBAIOT HEYETKMM MHOXXECTBOM B CMBICIIEC 3a/ie, a TaK)Ke HEUYETKHUM OWHapHBIM
OTHOLLIEHHEM?

ConepxareabHblii MoayJb 2. Heyerkue Ounapusbie oTHomenusi (HbBO), HeueTkne
MHo:kecTBa (HM), npuMeHeHue He4eTKUX MHOKeCTB

1.  C kakoii 11enpio ObUT BBEJICH B PACCMOTPEHUE IPUHIIUATI 00001IeHIS?

2.  Kakyro 3agaqy Ha3bIBarOT 3aa4eii ¢hazudukaum (BBEACHUS HEYCTKOCTH)?

3. B uyem 3akirodaercss oOIIMe pEKOMEHJAUWHU I ompejaeieHus (3agaHus / BeIOOpa)
GYHKIIMY TPUHAATIEKHOCTH?
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8. OBPA3EI 3AIAHUSA MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIII YHUBEPCUTET»

@DakynbTeT MaTEMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Obpa3zosamenvuas npocpamma: mazucmpamypa

Hanpaenenue noocomosxu: 01.04.02 IIpuxknaonasa mamemamura u ungpopmamuxa
Mazucmepckas npoepamma: NPUKIAOHAA MaAmMeMamuKa u uHgopmamuka

Ounas popma obyuenus. 2 cemecmp

Yuebnas oucyuniuna: Heuemkoe modenuposanue u memoost 00padbomku

HeuemKux OaHHbIX

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. KaKI/Ie BCJIIMYMHBI UCITOJIB3YIOT B KAUCCTBC MCPbI OTKJIOHCHU S HCUCTKOIO MHOKCCTBA A ot
Oykaiinrero oObIYHOrO MHOXKeCTBAa A

U ={x, X

2. JlaHO JBYXTOYEYHOE YHHBEPMHOXKECTBO
HeyeTKux MHOKecTBa (MMHM)

A={(%.[010,2]),(x.[0.5:0,7])} |
B ={(%,[0,2:0.3]), (%, [0,4:0,6])]

U Ha HEM [IBa HWHTCPBAJIBHBIX

Tpebyercs Haiiti: nepecederne AN B | o6beauuenne AUB | nononnenns A, B | pasnoctu

A-B u B—A a tacke mussionktuBnyio cymmy AD B sajannsix neTepBanenbx Heuerknx
MHOKECTB.

YTBepkJIeHO Ha 3acelaHuu Kadeapbl TEOPUHU YIPYTOCTH U BBIYHUCIUTENHbHON MaTeMaTUKH UMEHH

akanemuka A.C. Kocmonamuanckoro, mpotokos Ne OT « » 20 I.
3aBenyromnuii kageapoit B.A. CropoxeB
[IpenonaBarens B.I'. Kutusasa

9. KPUTEPUU OHEHUBAHMUSA 3ATAHUSA MOAYJIBHOI'O KOHTPOJIA

Homep 3ananus KoanuecTBO 0a1710B
1 10
2 30
Bcero 40
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10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIII YHUBEPCUTET»

@DakynbTeT MaTEMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Obpa3zosamenvhas npocpamma: mazucmpamypa

Hanpaenenue noocomosxu: 01.04.02 IIpuxknaonasa mamemamura u ungpopmamuxa
Mazucmepckas npocpamma: NPUKIAOHAA MaAmMeMamuKa u uHgopmamuka

Ounas popma obyuenus. 2 cemecmp

Yuebnas oucyuniuna: Heuemkoe modenuposanue u memoost 06padbomku

HeuemKux OaHHbIX
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OnpenenuB TEPMHUH «MOJCITUPOBAHHUEY, OXAPAKTEPU3YUTE MOJCIMPOBAHHE OOBEKTOB,
3HAHMS O KOTOPBIX HEMOJIHBI U MoAenbHbI MeTox OH/I ¢ ncnons3oBannem DBM.

2. Cmonenupyiite (co3maiiTe Mojaenb) persiuoHHy0 0a3y manHeix BAZKC, kotopas
COOTBETCTBYET OOBEKTHBIM OTHOMIEHUSM «K» 1 «Cx»:

- K (Tab6enwsnbrit HOMep T#, ®amunus, [Togpasaenenne, 3apmiara, Jlara poxxaeHms )

- C (MuBenTapuslii HOMep |#, Bpemsa nsrorosnenus usnenus, Pacuenka, T#). I[IpenssBure
Ha IPOCMOTp TabelbHbIe HOMEepa, GaMIIUU U 3apIliaTy TeX paOOTHUKOB, KOTOPbIE U3TOTABINBAIOT
U3JIENHs ¢ MAKCUMaTbHOW/ MUHUMATHHON PACIIEHKOM.

YTBepkIeHO Ha 3acefaHuu Kadeapbl TECOPUH YIPYrOCTH U BBIYUCIUTEILHOW MaTeMaTHKU UMEHU

akagemuka A.C. KocMogaMuaHCcKoro, mpoToKoia Ne 0T « » 20 T.
3aBeayromuit kadeapoit B.U. Ctopoxen
[IpenonaBarens B.T". XKutnss

10. KPUTEPUU OLNEHUBAHMUS DK3AMEHALIMOHHOI'O 3AJIAHUSA

Homep 3apanus KoandyecTBO 0a/1710B
1 40
2 60
Bcero 100

12. KPUTEPUH OHEHUBAHHUA CAMOCTOSATEJBbHOM PABOTBI

Camocmosmenvhas paboma (sxknouas evinoarnenue CPC) ounenuBaercs B 50 6aminos. B
paspese OTJENbHBIX TEM OLICHUBAHHUE OCYIIECTBISETCS CICAYIOINUM 00pa3oMm.

OnennBanne CPC no mucunmimne «HeueTkoe MogeaupoBanne 1 MeToAbl 00padoTKH
HEYETKHUX JaHHBIX»

HasBanus coaep:kaTejbHBIX MOAYJICH U TeM | CPC
Copep:xkareabHblii MoayJab 1. OcHoBable noussTua HM u MOH/J|
Tema 1. OcHOBHBIE OHSTHSI, UCIIOJIB3YEMBIE B TEOPUU MOJIEITMPOBAHUS
(TM). HeueTkne MHOXKECTBA
Tema 2. Heuetkue 6unapusie otHomenus (HbO) 5)
HToro no 1-my copep:kaTeIbHOMY MOTYJIIO 10




Conep:xkareabHblit MoayJb 2. Heyerkne Ounapubie oTHomenusi (HbO), Heuerkue
MHOxkecTBa (HM), npuMeHeHne HeYeTKUX MHOXKECTB

Tema 3. HBO n npunnmn o600menus; oneparuu Haax HBO u ux tumsl 4
Tema 4. Heuerkas (HenpepsiBHas) oruka. byness! pynkuuu (bD) u
dbyHkumuu BepossTHOCTHOTO THTA. [IprBeaeHHbie popmbel BD. Heuerkue u 4
JUHTBUCTUYECKUE TIEPEMEHHBIC, HEUETKHE BHICKA3BIBAHUS
Tema 5. CTpyKTypbl HEYETKUX MHOXECTB 4
Tema 6. D1eMEHTBI TEOPUU TONOJIOTMYECKUX POCTPAHCTB 4
Tema 7. ®azudukanms (METOAbI MOCTPOCHUS PYHKITNN TPUHAIIICIKHOCTH) 4
Tema 8. Heuerkas joruka B cCUCTEMaxX yIpaBJICHHS U CETU HEUETKUX 5
HJIEMEHTOB
Tema 9. O0ycIOBIEHHOCTh 3HAYUMOCTH MOJIeIICH TTOBECHUS ISl pabOTHI C
KMBBIMH U UCKYCCTBEHHBIMH CUCTEMaMHU. 3a/1aya 00 OlIeHKE TIaHOBOM 15
PUOBLITN HUPMBI
HToro mo 2-My coaepkaTeJJbHOMY MOAYJII0 40
Bcero 6a108 50

13. KPUTEPUH OLIEHUBAHMS OBIENA YCIEBAEMOCTH

12

OOm1ast oleHKa 3HAHUN CTYJEHTOB MO AMCHUILUIMHE TpoBoauTca mo 100-0ayuibHON mikane
COIVIACHO TaKUM KPHUTEPHSM, NPUBEIECHHBIM B Tabiuie HWxe. Opzanuzayuonno-yuebnas paboma
cmyoenma B ayAUTOPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAEMOCTb 3aHSTHH,
aKTUBHOCTh BO BpeMs IPOBEJCHHS JIEKLIMOHHBIX M MPAKTUYECKUX 3aHATUN (BOIPOCHI JEKTOPY IO
TeMe JICKIIMOHHOTO MaTepuaia, ydacTue B 00CYKICHUU MPOWICHHOTO MaTepuala, pelieHue 3aaad

U CUTYaluil y IOCKH U T.IL.).

Conepaarennunre Bun pa6otsl Bbanasl
MOIYJIH
Opranu3annoHHO-yueOHas: paboTa CTyIeHTa B ay IUTOPUU 5
CopaeprxarenbHbII
Moyb 1 CamocrosiTenpHas padbora 20
HTroro 25
Oprann3annoHHO-y4eOHast paboTa CTyJeHTa B ayIUTOPUHI 5
ConeprxkatenbHbIN CamocrosiTenbHas paboTa 30
MOJTYJIb 2 MoynbHas KOHTpOJIbHAs paboTa 40
Hroro 75
JK3aMeH 100
OO0uuii utor 100
IHopsinok oneHUBAHUS Y4eOHBIX JOCTHKEHUH 00yYarOIIUXCS
O1eHKa 110 Orenka 1o 100- OreHKa 1o rocy1apCTBEHHOM IIKae
mkane ECTS | OannbHOi mKane | sk3ameH, quddepeHIMpoOBaHHbIM 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBIIETBOPUTENIHHO) C HE 3a4TEHO
BO3MOYXHOCTBIO TTIOBTOPHOM aTTeCTalluU
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F 0-34 2 (HEeyIOBJIETBOPUTEIILHO) C HE 3a4TEHO
BO3MOYKHOCTBIO IIOBTOPHOU Ca4U IIPH
YCJIOBHH 00s3aTEIHHOTO Habopa
JIOTIOJTHUTEIHHBIX 0aJIoB

16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

Y4eOuble 3aHATHA TpoBonsArcs B rimaBHoM (r. Jlowemnk, mp. I'ypoBa, a. 6) kopmyce
yHHuBepcuTeTa. [ mpoBeneHus JNEKIHOHHBIX U MPAKTUYECKUX 3aHATHH TpeOyercs ayAuTopus,
000pyJOBaHHAsT MEIOBOW WJIM MapKEpHOW JTOCKOH, KOMIUIEKT y4eOHOW MeOenu Ijisl CTYIEHTOB,
paboyee MecTO MpenoiaBaTes.

Jlnst  caMOCTOSITEIbHON pabOThl HMCIONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIE PECypCh
Hay4unoli OM0IMOTeKH YHUBEPCUTETA M APYTHUX AJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX, Y4eOHO-
MeToanyeckoe olecreueHne, MpeICTaBIeHHOEe B Y4eOHO-METOIMYECKOM KaOMHETE TIJIaBHOTO
kopmyca (aya. 601, 604, 605).

B npouecce o0yueHHs CTYACHTHI HIMEIOT BO3MOXKHOCTD MCIIOJIb30BaTh y4eOHbIE MaTepHUaIbl
no pucnumuinHe «Hedetkoe MopaenupoBaHue M MeETOAbl OOpPaOOTKM HEUYETKHUX JIaHHBIX»,
pasmernendble Ha Miargopme Moodle Ilentpa nucranumonnoro ob6paszoBanuss ['OY BIIO
«JlorHY ».

17. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Hannuue

Ne IK3EMILIAAPOB | JJIEKTPOHHOMU
HaunmeHnoBanue
n/n B OM0JIMOTEeKe BepCcuM B

TlonHY BC

Ocnognasa numepamypa

1. Kutnsasa, B. I'. IlporpammupoBanue B cpene CYBJI
Visual FoxPro [OnexTponnsiii pecypc] : yued. mocodue /
B. I'. Kurnss ; Jloneukwuii Han. yH-T. - lonenx : JlonHY,
2012. - DnextponHsie nanHble (1 daiin).

2. OCHOBBI COBPEMEHHBIX METOJIOB MPUKIIATHOTO HEUETKOTO
moaenuposanus/ Cropokes B.U., Croposxkes C.B.,
VYcrunos J.B., Yerunosa H.B.; 'OV BIIO «J/lonenkuii
HallMOHAJIbHBIN yHUBepcuteT». — Jlonenk: JlouHY, 2016.
[D7eKTpOHHBIH pecypc]: yueOHO-MeToIu4ecKoe mocooue
— anekTpoHHbIe AaHHbIe (1 daiin).

3. OCHOBBI TEOPUU HEYETKUX MHOXKECTB [ DIEKTPOHHBIN

pecypc]: yauednoe nocodue / Coct.: B.I'. XKutnsas; TOY
BIIO «JloHenkunii HallMOHAIbHBIA YHUBEPCUTET». — 0 +
Honenxk: JonHY, 2017. — Dnektponnsie nanHbIe (1

daiin)

4. [IpakTHKyM 10 TEOPUU HEYETKUX MHOXKECTB
[D7eKTpOHHBIH pecypc]: yueOHO-MeToIu4ecKoe mocooue
/ Cocr.: B.I'.Kutnsas;, I'OY BIIO «/lonenkmnit 0 +
HalMOHAJIbHBIA yHUBepcuTeT». — Jloneuk: JouHY, 2017.
— DnekTpoHHbIe nanubie (1 daiin)

5. CoBpeMeHHbIe TTPOOJIEMbI MPUKITATHON MaTEMAaTUKH 1
UH(POPMATUKHU: AITOPUTMBI HEUETKOTO MOJICIIMPOBAHUS B
NPUKIIJHBIX €CTECTBEHHOHAYYHBIX, IICUXOJIOTO- 0 +
IMMPaBOBbLIX U COLIMAJIBHO-3KOHOMUYCCKUX UCCIICAOBAHUAX
/ Croposxkes B.1., Cropoxes C.B., Ycrunos /1.B.,
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VYcrunosa H.B.; 'OV BIIO «Jlonenkuii HalmoHAIBHBIN
yausepcuteT». — loneuk: JlonHY, 2016. [DnexTpoHHbIN
pecypc]: yaeObHoe mocodOue — 3JIeKTpoHHbIe naHHbIe (1

daiin).

Jlonoanumenvnan numepamypa

Ko¢pman, A. Benenue B TEOpHIO HEUYETKUX MHOXKECTB /
A. Kodwman ; mepeBon ¢ ¢p. B. b. Ky3pmuna ; mox pen. 3 -
C.W. TpaBkuna. - M. : Paguo u cBszb, 1982. - 432 c.

HeueTkne MHOXKECTBA B MOJICIISIX YIIPABICHHS U
UCKyccTBeHHOTO nHTeNekTa / [A. H. ABepkus u ap.] ; 3 -
nox pen. [. A. Ilocnenosa. — M. : Hayka, 1986. - 312 c.

Heuerkue MHOXeCTBA U TEOPHST BOZMOXKHOCTEH :
[Tocnennue noctmwkenwus / [lon. pen. P. P. Srepa ; Ilep. ¢
anri. B. b. Ky3smuna ; [loa. pen. C. U. TpaBkuna. - M. :
Pamno u cBsa3p, 1986. - 406 c.

Sxbsena, I'. D. HeueTkre MHOKECTBA U HEUPOHHBIE CETU
: yue0. mocodue / I'. D. Sxpsena. - M. : UHTepHeT-yH-T
uHopM. TexHonorui : bunom. JIab. 3nanmii, 2006. —
316 c.

©w

18. ”TH®OPMALIMOHHBIE PECYPCbI

— cchUTKa Ha Kypce «HeweTkoe MopenvpoBaHHE W METOIbI 00pPaOOTKH HEYETKUX TAHHBIX» B
cpeae Moodle

http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya — MatemaTtu4eckuit
¢dopym Math Help Planet

http://www.matburo.ru/ex_emm.php?pl=emmsmo — CaiiT ¢ mpuMepaMH peIIeHHE 3aaad 10
CHCTEME MaCCOBOT0 O0CITYKUBaHHS

http://math.semestr.ru/cmo/mcmo.php - CaiiT ¢ OHJIAWH-KaJIbKYJIATOPOM PEIICHHS 3aaad 10
CHCTEME MaCCOBOT'0 O0CITYKUBaHHS

http://lib.vvsu.ru/books/BakalavrO1/page0220.asp -  Kriaccudukaiuss CHCTEM MacCOBOTO
o0CTyKUBaHUS

http://mondnr.ru /-~ MunucrepcTBo 0Opa3oBanus u Hayku Jlonerkoit Hapoanoit pecryOnuku
https://www.donippo.org/ - TOY OO «/loHeukuii pecrnyOIMKAHCKHIA  HWHCTHTYT
JIOTIOJTHUTEIHLHOTO TIeJarOTHYeCKOT0 00pa30BaHUS»

http://ippo-vm.at.ua/ — Oraen maremaruku JJonenxoro PUIIIO

http://resobrnadzor.ru/ — PecnyOnukanckas ciy:x0a MO KOHTPOJIK W Ham3opy B cdepe
00pa3oBaHus U HAYKH.

19. MPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatunas nunienzust JJOHHY Ne 46484614);
2. Microsoft Office (koproparuBHas uien3us JOHHY munensus Ne 46472919);
3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark st Beicmux ydeOHBIX

3aBEJICHUN );

4, Jlunen3un GPL, Apache, BSD ans cBoGogHOro mporpammuoro obecrneuenus: FreeLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.



http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya
http://www.matburo.ru/ex_emm.php?p1=emmsmo
http://math.semestr.ru/cmo/mcmo.php
http://lib.vvsu.ru/books/Bakalavr01/page0220.asp
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
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