MHHHUCTEPCTBO CEJIbCKOI'O XO351HCTBA POCCUMCKOM ®EJEPAIINH

denepanpHOE TOCYAapCTBEHHOE OI0PKETHOE 00pa30BaTENIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«KYBAHCKHI T'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET
UMEHM U. T. TPYBUJINHA»

®AKVYJIBTET I[TPUKJIAJTHOM MTHOOPMATHKHU

Pa0Gouasi nporpaMmma JUCUMILIHHBI

CoBpeMeHHbIE METOAUKH AHAJINU3A, TEXHOJOTHH XPAHEHHUS U 00padoTKH
HECTPYKTYPHUPOBAHHBIX M 00JIBIINX JAHHBIX

HanpagJieHue noAroToBKu
09.06.01 UndopMaTiKa U BLIYUCJIUTEIbHAA TEXHUKA

HanpaBJjieHHOCTH OATOTOBKU
«MaremaTnyeckoe MOJeJIUPOBaHUE, YUCICHHbIE METO/Ibl 1 KOMILIECKCHI
NMporpaMmm»

YpoBeHb BbICHIEro 00pa3oBaHus
acmMpaHTypa

®opma 00ydeHust
O0YHAas, 3209HAS

Kpacnoaap
2020
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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabro ocBoeHuss ucHUIUIMHbl «COBpEMEHHBIE METOAUKH aHaJM3a,
TEXHOJOTHH XPAaHEHUS U 00pabOTKH HECTPYKTYPUPOBAHHBIX U OONBIINX JAHHBIX
ABJIAETCS] TIOJyYEHHE IIUPOKOTO Ha0Opa TEOPETHUECKUX 3HAHUU M MPAKTUYECKHX
HABBIKOB, MO3BOJISIIOIINX 00pabaThiBaTh, aHATM3UPOBATh W M3BJIEKATH MOJE3HYIO
UH(OPMAIUIO U3 OTPOMHOTO MAaCCHBA CIIOXHBIX HECTPYKTYPUPOBAHHBIX JAHHBIX.
W3yyeHue JUCHUIUIMHBI BKJIIOYAaeT B ceOs O3HAKOMJICHHE C TaKUMU
NporpaMMHBIMHM TpoAyKTamu, kak Spark, Pig m Hive, nexammx B OCHOBe
atdopmbl Hadoop, mpu3HaHHOM 3TaJIOHOM B Cpejie aHaIn3a OOJbIITNX JTAHHBIX.

3agaun JUCUMILUIUHBI:

— 03HAaKOMIJICHHE C IOHATHEM «boJblline JaHHbIEY;

— HW3Yy4YEHHUE COBPEMEHHBIX MOJXO0JI0OB K HCIIOJIb30BAHUIO PACIPENEIEHHBIX
BBIYHCIIUTEIbHBIX PECYPCOB;

— TIOJyYEHUE HaBBIKOB pPabOThI C MacCHBaMU HECTPYKTYPHPOBAHHBIX
JTAHHBIX.

2Hepequ1> IVIAHUPYEMBIX PpPE3yJabTaTOB 10 AUCHHUIIJIMHE,
COOTHECCHHBIX C IVIAHUPYEMBIMHA pe3yjabTarTaMun O0CBOCHUA
o0pa3oBaTeIbHOM NPOrPaAMMBI

B pe3yabrare ocBOeHMs AUCHUILIMHBI (opMHPYHOTCS Cleayrolme
KOMIIETEeHLIM:

VYK-1 crnocoOHOCTh K KPUTHUYECKOMY aHalu3y W OIEHKE COBPEMEHHBIX
Hay4YHBIX  JOCTH)KEHUM, TEHEPUPOBAHUIO HOBBIX HJAEH TMpU  pELICHUH
UCCIIEIOBATENbCKUX U TPAKTUUECKUX 3a7a4, B TOM YUCJIE B MEKIUCIUIUIMHAPHBIX
00J1acTsIX

[1IK-1 crocoOeH BBIMOMHATH TEOPETHUECKUIN aHaIN3 M IKCIEPUMEHTAIHHOE
UCCIICIOBAHUE MATEMAaTHYECKUX MOJEJEH, YMCIEHHBIX METOJOB M KOMILIEKCOB
IporpaMM C LEJIbI0 YIYYIIEHHUS WX XapaKTepUCTUK, a TaKXKe pa3BUBAThH
KAUECTBEHHbIE W AHAJIMTHYECKHUE METOJbl MCCIIEOBAaHUS MaTEMaTUYECKHUX
MOJENeEH,

[1K-4 cnocobeH pa3pabaTbiBaTh HOBBIE MATEMATUUYECKUE METOMAbI, CUCTEMBI
KOMITBIOTEPHOTO ¥ HMMHUTAIIMOHHOTO MOJEIUPOBAHUS M HWHTEJUIEKTYaJIbHON
00pabOTKH JTaHHBIX;

[IK-5 cmocoOGHOCTh OCYIIECTBIATh, cOOp, aHAIM3 HAYYHO-TEXHUYECKOUN
uH(OpMAITUHU, OTEUYECTBEHHOTO U 3apYOEKHOTO OIBITA TI0 TEMATHUKE UCCIEIOBAHUS
B MaTE€MAaTHYECKOM MOJIIMPOBAHUM, YHUCJIEHHBIX METOAaX M KOMIUIEKCax
porpaMm

3 Mecto nucuuiuinibl B cTpykType OIl acnupanTypsbl

«CoBpeMEHHBIE METOJMKM aHajin3a, TEXHOJOTUW XPaHCHUS U 00pabOTKU
HECTPYKTYPUPOBAHHBIX U OOJBIINX JIAHHBIX» SIBISETCS  (haKyJIbTaTUBHOU



nucuuruinHo OITOIT BO moaroToBku oOy4aromiuxcs mo HampasieHuto 09.06.01
NudopmaTka W BBIUHCIUTEIbHAS TEXHHUKA, HAMPABIECHHOCTh «MaTeMaTH4ecKoe
MOJICJIMPOBAHUE, YNCICHHBIC METOIbI U KOMILIEKCA IPOTPaMM)».

4 OobeM TUCHMILTHHBI (72 yaca, 2 3a4eTHBIC €IUHHIIbI)

. O0mBem, yacoB
Bunast yueOHoIi paboThI
Ounas 3aoyHas

KonrakTHas pa6ora 23 13
B TOM YHCIIE:
— ayJUTOPHAs 110 BUIAAM 29 12
y4eOHBIX 3aHATUIA

— JIEKIAH 6 4

— MPaKTHYECKHUEC 16 8
(;1aboparopHbIe)
—— BHEAYJMTOPHAs 1

—3ayer 1

—— BK3aMeH 0
CamocTosiTeIbHASI padoTa

P 49 59

B TOM YHCIIE:
— MPOYHE BU/IBI 49 59
CaMOCTOSITEIILHOM pabOThI
Hroro no pucumMninue 72 72

5 Conep:xkanue TUCUUILIAHBI

[To nToram mzygaemoro Kypca o0ydaronyecs CatoT 3a4erT.
JlucuuiuinHa u3yvaercsi Ha 2 Kypce, B 4 cemecTpe.




Coaep:xaHue M CTPYKTYpa AMCUMILIMHBI 110 0YHOI (hopme 00yUeHust

Buabl yueOHo# padoThbl, BRJIKOYAS
CAMOCTOSITEJILHYI0 Pa00Ty CTYA€HTOB

P)
-k
3 ] = U TPYA0EMKOCTh (B Hacax)
Ne Tema. SRS g
=5 = IIpakTrueckue
n/m | OCHOBHBIE BOIIPOCHI. S = 5 LSS Camocrosrens
s = Jlewwnm (;mabopatopHbIe Hat
e = 3aHATHUSA) paGora
Beenenue B «boinbiue YK-1; TIK-
1, A N 1;TIK-4; | 4 2 2 9
TaHHBIC TK-5
[Tnatrdopma u YK-1; TIK-
2 | ¢ o 1; TIK-4; | 4 2 2 10
peiiMBOpK p K-5
Amnanutuka B YK-1; TIK-
3 «boapImMX TaHHBIX» I TIR-4; 4 2 4 10
A MK-5
MamunHoe o0y4yeHue u YK-1; TIK-
O yi X 1;TIK-4; | 4 4 10
OJIbIIINE TaHHBIC TK-5
O6pabotka oompmmx | YK-1; IIK-
S. 00BeMOB IrpadoBbIX 1; [IK-4; 4 4 10
JAHHBIX I1K-5
Hroro | 6 | 16 49

Conep:xanue ¥ CTPYKTYpa JUCHMILIMHBI 110 32049HO# opme 00yueHUs

/1

Tema.
OCHOBHBIE BOIIPOCHI.

®opmupyembie
KOMIIeTEeHIIM U

Cemectp

Buabl yueOHol padoThl, BKJIOYAS
CaMOCTOSITEIbHYI0 Pa00Ty CTY/ICHTOB
U TPYAOEMKOCTh (B Yacax)

Jlexuun

[IpakTrueckue
3aHATHUS
(;rabopatopHbIe
3aHATHUSA)

CamMmocTosTelb
Hast
pabora

BBenenue B «bonbime
JTaHHBIEY

VK-1; TIK-
1; TIK-4;
TK-5

11




Buabl yueOHo# padoThbl, BRIKOYAS

[P)
E = CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
No Tena. aé E g U TPYA0EMKOCTh (B Yacax)
=5 = IIpakTueckue
n/m | OCHOBHBIE BOIIPOCHI. S = 5 LSS Camocrosrens
2 = | Jexun (;mabopatopHbIe Hat
& = 3aHATHUSA) paora
[TnaTdopma u YK-1; TIK-
2. dpeiitmMBO KpHadoo L TIR-4; ) 4 2 2 12
peHMBOP P TK-5
VYK-1; TIK-

3. AHATITHKA B 1L TIK-4; | 4 2 12

«bonpmux TaHHBIX)

ITK-5
MamwuaHOE 00y4YeHUE ’ YK-1; TK-
4 «bonpmme ngHbIe» I TIR-4; 4 2 12
A MK-5
O6pabotka 6onpmnx | YK-1; IIK-
S. 00BeMOB rpadoBBIX 1; IIK-4; 4 2 12
JTAHHBIX [IK-5
Hroro ‘ 4 ‘ 8 ‘ 59

6 IlepeyeHb  y4eOHO-MeTOAMYECKOT0  o0ecmevyeHHsl  JJIA
CAaMOCTOAATEJIbHOM PadOThl 00yYAKOIIMXCS M0 JUCHUILIAHE

CoBpeMeHHbIE METOJIMKH aHalli3a, TEXHOJOTUM XPAaHEHHS W 00padOTKU
HECTPYKTYPUPOBAHHBIX M OOJBIINX JAHHBIX : METOJ. YKa3aHHS MO KOHTAKTHOU U
camocrositenbHOM padote / cocT. E. B. Ilonosa, A. A. IlerpoB. — KpacHonap :
Kyol'AY, 2019. — 23 C. Pexxum JIOCTyTa:
https://edu.kubsau.ru/file.php/118/SMATKHIONiBD_MU 528137 vl .PDF



https://edu.kubsau.ru/file.php/118/SMATKHiONiBD_MU_528137_v1_.PDF

/ MOH/ OLIEHOYHBIX CPEACTB VISl MPOBeIeHNs MPOMEKYTOYHOI

arTrecrangmuu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHHeM 3TAnoB uxX GopMHUPOBAHHS B
npouecce 0CBOEHHs1 00pa3oBaTeJbHOMH NMPOrPaMMbl

Howmep cemectpa (3Tan
dbopmupoBanus
KOMITCTECHITHH
COOTBETCTBYET HOMEPY
cemMecTpa)

Oransl GOPMHUPOBAHUSA KOMIIETCHIIUHN 10 AUCHUILIMHAM,
IpakTuKaM B npouecce ocBoeHus OI1

YK-1 cnocoGHOCTh K KPUTHYECKOMY aHAIHM3Y M OIICHKE COBPEMEHHBIX HAYYHBIX JOCTHXKEHHIA,
TE€HEPUPOBAHUIO HOBBIX UJIEH IIPU PEILIEHUN UCCIEN0BATEIbCKUX U TPAKTUYECKUX 3a]a4, B TOM
YHCJIe B MEXKIMCIUIUIMHAPHBIX 00J1aCTAX

1 VcTopust Hayku

1 OCHOBBI HAYYHO-UCCIIEJOBATENbCKON AEATEIbHOCTU

2 CoBpeMeHHbIE TEXHOIOTUHU MOAJIEPKKU MPUHATHUS ONTUMAJIBHBIX
peleHuit

4 MaremaTrueckoe MOJeMPOBAaHIE, YACICHHBIC METOIbI U
KOMILJIEKChI IPOTrpaMM

4 CoBpeMeHHBIE TEXHOJIOTUH MaTEMaTHYeCKOT0 MOJICTUPOBAHHS U
BBIYUCIIUTENILHOIO SKCIIEPUMEHTA

4 HccnenoBanue u afanTanys MaTeMaTHYECKUX MOJIENICH 1
BBIYUCIIUTEIbHBIX METOJIOB

4 Kommiekcsl mpo6eMHO-OpHEHTHPOBAHHBIX IPOTPAMM

4 HHpopmanroHHbIe 1 aBTOMaTU3UPOBAHHBIE CUCTEMBI
IPOSKTHPOBAHHUS U YIIPABJICHUS B DKOHOMHKE

4 CoBpeMeHHbIE METOJJUKY aHaJIM3a, TEXHOJIOTHH XpaHEHUS U
00pabOTKM HECTPYKTYPUPOBAHHBIX U OOJBIINX JAaHHBIX

2,4 [TpakTHKa O MOTYYECHUIO TPOPECCUOHATHLHBIX YMEHUH H OTIbITa

npodecCHOHATIBHOMN 1 TeTbHOCTH

8 [TonroroBka Hay4YHO-KBAIM(PHUKAIIMOHHON pabOTHI (ArCCepTaLiN)

8 [ToaroToBka K caaye M ciaya rocyJapCTBEHHOI0 K3aMeHa

8 [IpencraBienne HAyIHOTO JTOKJIaa 00 OCHOBHBIX Pe3yiIbTaTax
HOJrOTOBJICHHOM HAayYHO-KBaTU(DULIMPOBAHHOMN pabOThI
(muccepranun)

1,2,3,4,5,6,7 HayuHo-uccnenoBarenbckas qesiTeIbHOCTh

[1K-1 ciocoOeH BBIMONHITH TEOPETUUECKUI aHATIN3 U KCIIEPUMEHTAIbHOE HCCIIeI0BaHUE
MaTeMaTUYECKUX MOJENIEH, YACICHHBIX METO0B U KOMILIEKCOB IIPOrPaMM C LETIBIO
YIIYUIIEHUS UX XapaKTePUCTHUK, a TAK)KE Pa3BUBATh KAUECTBEHHBIC U AHAJTUTUYECKNAE METOBI
HCCIIEA0BAHUS MATEMAaTUYECKUX MOJENIEH

2,4

[TpakTika o moyiydeHuto npodeccnoHalbHbIX YMEHUN U OTIbITa
npodecCHOHATIBHOM J1eITETbHOCTH

4

MareMatnyeckoe MOACIUPOBAHUE, YUCIICHHBIE METOIBI U
KOMILJIEKCBHI ITPOrpamMm

COBpCMCHHLIe TCXHOJIOTUU MAaTECMAaTUYCCKOTO MOACIIMPOBAHUA U
BBIYHUCIIUTEIIBHOT'O SKCIICPUMCHTA

I/ICCJ'IeIIOBaHI/IC n aganrtanyusga MaTCMaTHYICCKHUX MO,Z[CJ'ICI\/'I n
BBIYHMCIIUTCIIBHBIX METO0B

COBpCMeHHLIC MCTOAHWKHU aHaJIN3d, TCXHOJIOTMHU XPAHCHUS U




00pabOTKH HECTPYKTYPUPOBAHHBIX M OOJBIINX JaHHBIX

8 [TonroroBka K cjave M cj1ada rocyJapCTBEHHOTO dK3aMeHa
8 [IpencraBieHre HAYYHOTO JOKIaAa 00 OCHOBHBIX pe3yJibTaTax
MOJIFOTOBJICHHON HAYYHO-KBaJIU(UIIMPOBAHHON paOOTHI
(nuccepranun)
1,2,3,4,5,6,7 Hay4uno-uccnenoBarenbckas 1esTeIbHOCTh

[1K-4 cnocoOeH pa3pabaTbiBaTh HOBBIE MATEMAaTHYECKHE METObI, CHCTEMBI KOMITBIOTEPHOTO U

HMUTAIMOHHOI'O MOJCIN]

DOBAHUA U HHTCHHCKTyaHBHOﬁ 06pa6OTKI/I JaHHBIX

2,4 [TpakTHKa MO MOTYYEHUIO TPOPECCUOHATBLHBIX YMEHUH U OTIbITA

npodeccHOHATBHON AEATEIPHOCTH

4 Maremarnueckoe MOIEINPOBaHNE, YUCICHHBIC METO/IBI U
KOMIIJICKCBHI TPOTPaMM

4 CoBpeMeHHbIE TEXHOJIOTUH MaTEMAaTHYECKOTO MOJICTUPOBAHUS U
BBIYUCIIUTENILHOTO HKCIIEPUMEHTA

4 HccnenoBanue u aganTanusi MaTeMaTHYECKUX MOJIENICH 1
BBIYUCIIUTEILHBIX METOJIOB

4 CoBpeMeHHbIC METOJUKHY aHAJIM3a, TEXHOJOTUH XpPaHEHUS U
00pabOTKH HECTPYKTYPUPOBAHHBIX U OOJBIINX JAaHHBIX

8 [ToaroroBka K ciaue u c1a4ya rocy/1IapCTBEHHOTO dK3aMeHa

8 [IpencraBienne HAy4HOTO JTOKJIaga 00 OCHOBHBIX pe3ysbTaTax
HOATOTOBJICHHOW HAYYHO-KBAIM(HUINPOBAHHON pabOTHI
(muccepranun)

1,2,3,4,5,6,7 HayuHno-uccnenoBaTenbckas 1eATeIbHOCTh

[TK-5 ciocoOHOCTh OCYIIECTBIATH COOpP, aHATN3 HAYYHO-TEXHUUECKOH HHOpMAIIHH,
OTEUECTBEHHOT'O U 3apyO0EKHOTO OIbITA IO TEMATHKE UCCIICIOBAHMS B MATEMATHIECKOM
MOJIETTUPOBAHUH, YNCIICHHBIX METOJIaX U KOMIUIEKCaX MporpaMm

2 CoBpeMeHHBIE TEXHOIOTUH TOJICPIKKU TPUHATHS ONITUMAIIBHBIX
peLIEeHUI
3 OCHOBBI HAyYHO-HCCIIEIOBATEIHCKON AEATEIHHOCTH
4 CoBpeMeHHbIE METOJJUKY aHaJIN3a, TEXHOJIOTHH XpaHEHUS U
00pabOTKM HECTPYKTYPUPOBAHHBIX U OOJNBIINX JaHHBIX
2,3 CoBpeMeHHbIe HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUH B
HAYYHO-HMCCIIEIOBATEIbCKOM IS TEILHOCTH M 00pa30BaHUH
2,4 [TpakTHKa MO MOTYYEHUIO MPO(PECCUOHATBHBIX YMEHUHN U OMbITa
poECCHOHAIBHON JESATETHHOCTH
8 [ToaroToBka Hay4HO-KBaNIH(PUKALMOHHONW paboThI (AHCCEpTALMN)
8 [ToaroToBka K caaye M caya rocyJapCTBEHHOI0 K3aMeHa
8 [IpencraBienne HAyIHOTO JTOKJIaa 00 OCHOBHBIX pPe3yiIbTaTax
MOJrOTOBJICHHOM HayYHO-KBaIU()UIMPOBAHHOMN pabOThI
(muccepranun)
1,2,3,4,5,6,7 HayuHo-uccnenoBarenbckas JesTeIbHOCTh




7.2 Onucanue nokasartejeil U KpUTepuen

OITMCAHHC IIKAJBbI OHCHUBAHUA

OlleHMBAHMUS KOMIIETEHUMI HAa Pa3MYHBIX 3Tanax ux GopMupoOBaHMS,

HnaHpreMHe PE3YJIbTAThI
OCBOCHHA KOMIICTCHIIN

YpoBeHb OCBOEHUS

HEYJIOBJICTBOPUTEIILHO
(MUHUMATHHBIN)

Y/IOBJICTBOPUTEIHHO
(TIOpOTOBBIIT)

XOPOILIO
(cpemuuit)

OTJINYHO
(BBICOKIIT)

OreHoyHOE
CPEICTBO

YK-1 CriocoGHOCTh K KPUTUIECKOMY aHAIN3Y U OIEHKE COBPEMEHHBIX HAYYHBIX MOCTHKCHHW, TeHEPUPOBAHUIO HOBBIX WICH MPU PEIICHUH HCCIEIOBATEIHCKUX H
MPAKTHUYCCKHUX 3a1a4, B TOM YKCJIC B MCKAUCIHUITIIMHAPHBIX o0macTsx.

3namo:
MeToapl KPUTHYECKOTO aHAIH3a
" OILICHKU COBPEMEHHBIX

HAay4YHBbIX ILOCTI/DKGHI/II\/'I, a TaK¥XeE
METOAbl TCHECPUPOBAHUA HOBBIX

uaen npu peLeHuu
UCCIIEI0BATENbCKUX u
NPaKTUYECKUX 3a7ad, B TOM

YHUCIIE B MEXIUCIUILTHHAPHBIX
o0acTsX.

Yuemao:

AHanmu3upoBaTh
anbTepHATHBHBIC BapHaHTHI
HCCIIEIOBATEIBCKUX u
MPaKTUIECKUX 3a1a4 u
OLICHUBATh MOTEHIUAIbHBIE
BBIMTPBIIIH/TIPOUTPHITIIN oT
peali3allii  3THX BapHUAHTOB;
pu peleHnn
WCCIIEIOBATEIBCKUX u
MPaKTHYECKUX 3a1aq
TE€HEpUPOBaTh  HOBBIE  HJIEW,
MOITAIOIIIHECS
oTIeparioHAN3aINN, UCXOAS U3
HaJIMYHBIX pecypcoB u

OTpaHUYCHUH.

He oOmanaer
HEOOXOIMMBIMHA
3HAHUSAMU, YMCHHUSIMH U
HaBBIKAMH.

OO0mazaeT HeOOXOIUMBIMH
3HAHUSAMH B 00J1aCTH
KPUTHYECKOTO aHaJIN3a U
OIIEHKH COBPEMEHHBIX
HAYYHBIX JIOCTUKEHU.

OO0mazaeT HeOOXOIUMBIMH
3HAHUSIMUA ¥ YMEHUSIMH B
001aCTH KPUTHYIECKOTO
aHajgn3a U OIEHKH
COBPEMEHHBIX HAYYHBIX
OCTUKEHUN.

O6mnamaer
HEOOXOIMMBIMH
3HAHUSMH, YMEHUAMH U
HAaBBIKAMU B 00JIACTH
KPUTHYECKOTO aHAJIN3a U
OLIEHKH COBPEMEHHBIX
HAYYHBIX JIOCTHKECHUH.

KonTponbHbie
paboTsl,
JOKJIaJIbl,
BOIIPOCHI K
3a4ery.




[Inanupyemsbie pe3yabTaThl
OCBOEHUSI KOMIICTEHIIH

YpoBeHb OCBOEHUSA

HEYJIOBJIETBOPUTEIHHO
(MUHUMATHHBIN)

YIIOBIIETBOPHUTEILHO
(TIOpOTOBBII)

XOPOIIIO
(cpemuuii)

OTIIMYHO
(BBICOKIT)

OreHoyHOE
CPEICTBO

Braoemy:

HaBrikamu aHaan3a
METOAOJOTHICCKAX  TMPoOJeM,
BO3HHUKAIOIIUX TIPH  PEIICHUH
HCCIEOBATEILCKUX U
MPAKTHYECKUX 3a/1ad, B TOM

YUCJIC B MC)K,Z[I/ICHI/IHHI/IHapHBIX
o0acTsxX.

I[1IK-1 CrocoOGHOCTE BBIIOIHSATE

TeopeTqucxnﬁ AHaJIN3 W JSKCICPUMCHTAJIIBHOC HCCICAOBAHHUE MATEMATHYCCKHUX MOZ[GJ'IGIZ, YUCJIICHHBIX MCTOAOB H KOMIIJIICKCOB
IporpamMm € LEJIbI0 YIYYIICHUS X XapaKTECPUCTHK, a TAKKE pa3sBMBATb KAYCCTBCHHBIC U AHAJIMTUYCCKUE METOABI UCCICTOBAHNSA MATEMATHICCKUX MOJICIICH.

3Hamb:

KadecTBeHHbIC 1 aHATTUTUYCCKUE
METOJIBI MCCIIEI0BAHUS
MaTeMaTHYeCKUX  MojeNell |
0COOEHHOCTH UX MPUMEHEHHUSI.
Yumemy:

ITpoBoauTH aHaIu3 5
3KCHepI/IMeHTaIIbHBIe
HCCIJIEJOBAHUS B obJjactu
MAaTEMaTHIECKOTO
MO/JICTUPOBAHUS, YUCIIEHHBIX
METOI0B U KOMILIEKCOB
Mporpamm, a TaKxKe

OCYIICCTBJIATL UX ONTUMU3ALIUIO

C IS ) YIIy4IlIEHUS
XapaKTePUCTUK.

Bradems.

Hasrpixkamu KOMIIJIEKCHOT'O

aHaJin3a M OKCICPUMCHTAIIBHBIX

HCCIICIOBaHUMN B obmacTu
MaTeMaTHU4ICCKOTO
MOACIINPOBAHMA, YHUCJICHHBIX

He o0manaer
HEeOOXOINMBIMUA
3HAHUSAMU, YMCHUSIMH U
HaBBIKAMH.

OO0mazaeT HeOOXOIUMBIMH
3HAHUSAMH B 00J1aCTH
TEOPETHUYECKOTO aHaH3a
M UCCJIEI0BaHUS
MaTeMaTHYECKUX
MOJIeJIEH, YUCIICHHBIX
METOJ0B 1 KOMIUIEKCOB
porpamm.

OO0mazaeT HeOOXOIUMBIMH
3HAHUSMU U YMEHUSIMH B
00J1aCTH TEOPETHYECKOTO
aHaJIM3a U UCCIIEOBAaHM

MaTeMaTHYECKUX
MoJieJIeH, YUCIICHHBIX
METOI0B U KOMIUIEKCOB
MIPOrpamMM.

Oo0iagaer
HEOOXOIMMBIMH
3HAHUSAMH, YMEHUSIMH U
HaBBIKaMH B 00/1aCTH
TEOPETUIECKOTO aHaTN3a
M MCCJICJIOBaHUS
MaTeEMaTHYECKUX
MoJeJIeH, YHUCICHHBIX
METOJIOB Y KOMITJIEKCOB
porpamm.

KonTponbHbie
paboTsl,
JOKJIaJIbl,
BOTIPOCHI K
3a4ery.




YpoBeHb OCBOEHUSA

[Tnanupyembie pe3yabTaThl OrneHouyHOe
OCBOCHHS KOMITCTCHIINN HEYJIOBJIETBOPUTEIHHO YIIOBIIETBOPHUTEILHO XOPOIIIO OTIIMYHO CPEICTBO
(MUHUMATHHBIN) (TIOpOTOBBII) (cpemuuii) (BBICOKIT)
METOJIOB u KOMIUIEKCOB
MPOTpaMM, c EJBIO
OCYIIECTBIICHUS ux
ONTUMU3AIUY.
[NK-4 CriocoOHOCTh pa3padaThiBaTh HOBBIE MATEMATHYECKUE METOIbI, CUCTEMBI KOMIIBIOTEPHOTO ¥ UMHUTAIIMOHHOTO MOJICIUPOBAHMS M MHTCIUICKTYaJIbHON 00paboTKU
JIAHHBIX.
3uamo:
[Moxxoer K pa3paboTke
MaTeMaTUUECCKUX MOJCIeH, a
TAKXKE CHUCTEM KOMITBIOTEPHOTO
u MMUTAIIMOHHOTO
MOJICTTUPOBaHMSI T
MHTEJUICKTYyallbHOH  00pabOTKH
y p Ob6nagaer
JIAHHBIX.
Vitemo: Oo6mnamaer HeoOxomuMbIMU | O0JIamaeT HEOOXOMMBIMU HEOOXOIMMBIMHU
= 3HAHUSIMH B 00J1aCTH 3HAHUSIMUA U YMCHUSIMHA B | 3HAHUSIMH, YMCHUSMH U
Pa3pabaTbiBaTh MaTeMaTH4YeCKue
pa3paboOTKU HOBBIX o0s1acTu pa3paboTKU HaBbIKAMH B 00J1aCTH
MO/IEIH, CUCTEMBI KonTtposbHbie
He o6magaer MaTeMaTHYECKUX HOBBIX MaTeMaTHYECKUX pa3paboOTKH HOBBIX
KOMITBIOTEPHOTO u paboTsl,
HEOOXOTUMBIMH METO/IOB, CUCTEM METOJIOB, CUCTEM MaTeMaTHYECKHX
MMUTAIIMOHHOTO JTOKJIAJIBI,
3HAHUSAMU, YMCHHUSIMH U KOMITBIOTEPHOTO U KOMITBIOTEPHOTO U METOJIOB, CUCTEM
MOJICITUPOBAHUS u BOIPOCHI K
. HaBBIKAMH, MMUTAIIMOHHOTO UMUTAIIOHHOTO KOMITBIOTEPHOTO H
WHTEJUICKTYaIbHOW  00paboTKH 3a4ery.
MO/ICTHPOBAHUS, MO/JICTUPOBAHUS, UMUTAIHOHHOTO
JTAHHBIX B o0JacTax o o
. WHTEIUICKTYaTbHON WHTEIUICKTYaIbHON MOJICTUPOBaHUSI,
WCCIICIOBaHUN, -
Bradems:- 00paboOTKH TaHHBIX. 00pabOTKH TaHHBIX. MHTEIUIEKTYaIbHOMN
= 00pabOTKU TaHHBIX.
HaBpikamu pa3paboTku
MaTeMaTUIeCKUX MOJIETIEH,
CUCTEM  KOMIBIOTEPHOTO  H
HMUTAILIMOHHOTO
MOJICTTUPOBAHUS u
WHTEJUIEKTYalbHOU  00paboTKu
JTAHHBIX.

IIK-5 CrocoOHOCTh OCYIIECTBIATh cOOp, aHAIM3 HAYYHO-TEXHHUYECKONW HH(POPMAIUM, OTEYSCTBEHHOTO W 3apyOCKHOTO OIMBITA IO TEMATHKE

HCCJICOIOBAHUA B




YpoBeHb OCBOEHUSA

[Inanupyemsbie pe3ynbTaThl OnenouHoe
OCBOCHHS KOMITETCHITHH HEYIOBJIETBOPUTEIHHO YIIOBJIETBOPUTEIIEHO XOPOILO OTIMYHO CPEZCTBO
(MUHUMATHHBIN) (TIOpOTOBBII) (cpemuuii) (BBICOKIT)
MaTeMaTHYECKOM MOJAEIMPOBAHNUH, YUCIECHHBIX METO/IaX M KOMIICKCaX MPOrpamMM
3Hamb:
CoBpeMeHHBIE METOIBI cOopa |
aHaliM3a Hay4YHO-TEXHUYECKOH B
obnacTtu MaTeMaTHYECKOTO Obnanaer
MOJEJINPOBAHUS, YHCIICHHBIX HEO0XOIUMBIMH
METOJIOB u KOMILIEKCOB Ob6nanaer HeoOxoauMbiMu | OOnamaeT HEOOXOMUMBIMU | 3HAHUSMH, YMEHHUSAMHA U
ImporpamMm. 3HaHUSAMU B OGHaCTI/I S3HaHUAMHA U YMCHUSAMU B HaBbIKaMH B O6J'IaCTI/I KOHTDONBHEIE
Yuems: He obnamaer cOopa u aHalM3a HAYYHO- | 00JIacTH cOopa M aHAIH3a cOopa u aHaNM3a I()S
AHanm3upoBaTh Hay4HO- HE0OXOTUMBIMHU TEXHUYECKOMN Hay4YHO-TEXHUYECKOU Hay4YHO-TEXHUYECKOU PaboTbl,
TEXHUYECKYI0 HWHPOpManuio B | 3HAHUSMH, yMEHUSIMUA M | WHPOpMAaLWH, 0000mmeHns | nHPOpMAaLuH, 0000IIECHHS UHQOpMAIHH, AOKJIAIIBL,
paMKax BBIOpaHHOH TEMaTHUKH HaBBIKAMU. OTCYECTBEHHOI'0 U OTE€YECTBEHHOI'0 U 0000mIeH!s BOTIPOCHL K
HCCIIEI0BAHUS. 3apy0eKHOT0 OIBITA IO 3apy0eKHOr0 ONbITa MO OTEYECTBEHHOTO U Sauety.
Braodemy: TEMaTUKE UCCIEOBAHUH. | TEMAaTHUKE HCCIECAOBAaHUH. | 3apyOe’KHOIO OIBITA I10
HaBwikamu 00001IeHns TEMATHKE
OTEYECTBEHHOTO M 3apy0eKHOro UCCIIeI0OBaHUM.

OIIbITAa II0 BBI6paHHOﬁ TEMATHKEC
HCCIICA0BaHWA, aHaJIM3UPOBATh

TMTOJTYYCHHBIC JaHHBIC.




7.3 TunoBble KOHTPOJbHBbIE 33JaHUA WM HHbIE MAaTePHAJIbI,
HeoOXoaMMble VI OIEHKH 3HAHWHA, YMeHMii, HABBIKOB M ONbITA
AeITeJIbHOCTH, XaPAKTEePU3YIIIUX 3Tanbl (POPMHPOBAHUS KOMIETEHUMH B
npoiecce 0CBOeHNs 00pa3oBaTeIbHONH MPOrpaMMbl

Jloknaowt

Jlokyaag — 3TO KpaTKoe M3JIOKEHUE B MHUCBMEHHOM BHJIE COACPKAHUA U
pe3yJbTaTOB HMHIAUBUAYAIbHONW Yy4eOHO-UCCIIENOBATEIbCKON JESATEIbHOCTH,
MMEET pErIaMEHTHUPOBAHHYIO CTPYKTYpYy, coiepkaHue u odopmieHue. Ero
3aJ]la4aMH SIBJIIIOTCS:

1. dopMupoBaHue yMEHUW CAMOCTOSTEIBHON pabOThl C HUCTOYHUKAMU
JUTEPATYPBI, UX CUCTEMATU3ALIMSA,

2. Pa3BuTHE HABBIKOB JIOTUYECKOTO MBIIIJICHHUS;

3. YrayOJeHne TeopeTUueCKuX 3HaHUM Mo MpoOsieMe UCCIeOBaHUS.

Tekct noknaga MAOJDKEH COJEpKaTh apryMEHTUPOBAHHOE M3JIOKEHUE
onpeneneHHon TeMbl. Jloknaa MOMmKeH ObITh CTPYKTypUpOBaH (IO TrjaBam,
pazzienam, maparpadgaM) W BKJIIOYaTh paslielibl: BBEJCHUE, OCHOBHAS YacTh,
3aKJIFOYEHUE, CIUCOK UCIOJIb3yEMbIX UCTOYHUKOB. B 3aBUCUMOCTH OT TEMAaTHKH
JOKJIaja K HEeMy MOTryT ObITh O(OpPMIIEHBI TPHIOKEHUS, COJEpKaIle
JIOKYMEHTBI, WJUTFOCTPAIUH, TAOJIHIIbI, CXEMBI U T. 1.

Pexkomenoyemasa memamuka 00K1ao06 no Kypcy:
Hctopust BOSHUKHOBEHUS TepMHUHA «bOJIbIITNE JaHHBICY.

HcTounnku OOIBIINX JaHHBIX.
Kakumu 06beMaMu TaHHBIX MBI MOKEM YIIPABJISTH?
Pa3Butne 00bIINX TaHHBIX.

o ks wnNE

[ukn ["apTHEpa B pa3BUTUU MH(DPOPMALTMOHHBIX TEXHOIOTUH.

KonTposabHbie padoThI
Ilpumep 3a0anuit na KOHmMpPobLHBLIE PAOOMBL

1. OcobenHnoctu oToOpaxkeHus BpeMeHHbIX MeTOK B BigTable.

2. HIVE - xpanunumie OOJBIIMX J@HHBIX: apXUTEKTypa, pabdoTa cC
JAHHBIMHU.

3. Amnanu3 maHabIx ¢ nomousio PIG.

4. Jloructuyeckuil aHaau3 ¢ UCToJIb30BaHueM Splunk.

5. Pabora ¢ nanapiMu ¢ momoibio Spark DataFrames u Spark SQL.

Bomnpocsl Ha 3a4eT

YK-1 Cnoco0HOCTh K KPUTHYECKOMY AHAJIN3Y M OLCHKE COBPEMEHHBIX HAYYHBIX
JAOCTH:KEHHH, TeHePHPOBAHUIO HOBBIX WAeil NpPH pelIeHUM HCCIeJ0BATEIbCKUX ¢
NMPAKTUIECCKHUX 3a1a9, B TOM YUCJI€ B MCKAUCHUIIIMHAPHBIX 00J1aCTSX.

IIK-1 Cnoco0HOCTH BBINOJHATL TEOPETHYECKHI AHATHU3 M IKCIEPHMEHTAJIbHOE
ncciaeI0BaHHe MATEeMATHYECKUX Mo/ieJieid, YUCIEeHHBIX MeTO0B U KOMILJIEKCOB MPOrpaMm
C HOEJbI0 YIYYIICHHMSI HMX XAPAKTEPUCTUK, a TaKK€¢ PasBUBATbL KaY€CTBCHHLIC H
aHAJUTHYECKHE METO/Ibl HCCIeJOBAHUS MATEeMAaTHYECKUX Mo/ieJleid.



IIK-4 CnocobdHocTh pa3padaTbiBaTh HOBbIE MaTeMaTH4eCKHe MeTOAbl, CHCTEeMbI
KOMIIIOTEPHOT0 M MMHMTAIMOHHOIO MOJCJTHPOBAHHS M HMHTEICKTYaJbHOH 00padoTkm
JAaHHBIX.

IIK-5 Cnocob6HocTh  OoCymiecTBJISITH  €0OpP, AaHAJAM3  HAYYHO-TEXHHUYECKOH
HH(pOpPMaNNH, OTEYEeCTBEHHOr0 M 3apy0e:KHOI0 ONbITa MO0 TeMaTHKe HCCJIeJ0BaHUS B
MaTeMAaTH4YeCKOM MO/IeJIMPOBAHUH, YHCJIEHHBIX METOJAaX H KOMILJIEKCAaX MPorpaMM

1. Hcropus BOZHUKHOBEHUS TepMHUHA «bBOJbIINE TaHHBICY.

2. HcrouyHuku OOJIBIINX JaHHBIX.

3. PaszButme Oompmux gaHHbIX. Ilukn TaptHepa B pa3BuTHH
UH(POPMAITMOHHBIX TEXHOJIOTHI.

4. OcnoBbsl Hadoop. ba3ossriit Habop kommonenToB Hadoop.

5. bazoBbie mogynu dpeiimBopka Apache Framework.

6. ®aiinoBas cuctema Hadoop Distributed File System (HDFS). HDFS u

7. MapReduce Framework u YARN.

8. Oxkpyxenue Hadoop: YARN, Tez, Spark, HRS.

9. Baszossie npwitoxkenns Hadoop: Pig, HIVE, HBASE.

10. HBase — pacnpezenennas u Macitabupyemasi 0a3a TaHHbBIX I padOThI
¢ OOJIBIIMMHU JIAaHHBIMHU.

11. CpaBuenue HBase u HDFS.

12. Monens nanusix B HBase.

13. 3akonomepHoctu popmupoBanus BigTable.

14. OcobGeHHocTH 0TOOpaXkeHrs BpeMeHHbIX MeTOK B BigTable.

15. HIVE — xpanwmiie OOJBIIMX JaHHBIX: ApPXUTEKTypa, padora c
JAHHBIMHU.

16. Anann3 nasueix ¢ nomoiasio PIG. Komaunsr PIG.

17. Jloructrueckuii aHalIu3 C UCMOIb30BaHuEM Splunk.

18. Pabota ¢ gannbiMu ¢ momoiisio Spark DataFrames u Spark SQL.

19. OcHoBel MammHHOTO OOy4eHHS. «OCMBICIIEHWE JaHHBIX» IS
MaIlIMHHOTO O0yYCHUSI.

20. OcuoBst KNIME.

21. Knaccuduxaiuss MHCTPYMEHTOB, TE€XHMK W aJTOPUTMOB MAaITUHHOTO
oOyJeHus.

22. AccollmaTUBHBIC MTPaBHIIA.

23. KnactepHblii aHaIus.

24. Knacrepusarus B KNIME.

25. Kimactepuszanus B Spank.

26. ConuasnpHble ceTU U 0a3bl 3HAHUN KaK UCTOYHUKHA OOJIBIINX JTaHHBIX.

27. llonxonpl k 00pabOTKe OONBIINX AAHHBIX, CTPYKTYPHUPOBAHHBIX B BUJIE
rpadoB.

28. Open Source-pemenust ajigs 00paboOTKM OOJBIIUX 00BEMOB TpadOBBIX
JAHHBIX.

29. Apache Giraph u GraphLab.

30. MapReduce u 06paboTka kpymHOMAacIITaOHBIX TPadoB.

31. MapReduce npotus Giraph.



7.4 Meroanueckue MaTepuasbl, ONpeAesilOIIMe  NPOUexYPbI
OLICHMBAHMSA 3HAHWIA, YMEHHMH ¥ HAaBBIKOB M ONbITA JAeATEJbHOCTH,
XapaKTepHU3YIOIIUX 3TANbl (POPMHUPOBAHUA KOMIIETECHIMI

KoHTposib OCBOEGHMSI JUCHUIUIMHBI TPOBOJAUTCS B COOTBETCTBUU C
[In KyoI'AY 2.5.1 Tekymuii KOHTpPOJb YCIEBAEMOCTH U MPOMEKYTOUHAS
aTTecTaIsi O0yJIarOIIXCS.

KpurepusiMmu  oumeHKM  JOKJIaga  sBISIOTCS:  HOBU3HA  TEKCTa,
00OCHOBAaHHOCTh  BBIOOpPa HCTOYHHKOB JIUTEPATYphl, CTENEHb PACKPBITUS
CYIITHOCTH BOTIpOCa, COOMIOACHUS TpeOOBaHU K 0(hOPMIICHHIO.

O1eHka «OTJIMYHO)» — BBIITOJHEHBI Bce TPeOOBaHMS K HAIIMCAHUIO JTOKJIA/a:
o0o3HayeHa mpobiemMa 1 000CHOBaHA €€ aKTyallbHOCTD; C/IeTIaH aHAJIN3 PA3INYHbIX
TOYEK 3PEHHS Ha PAaCCMATPUBAEMYIO MTPOOJIEMY U JIOTUYHO U3JI0kKEHA COOCTBEHHAS
NO3HIINS; CHOPMYITHPOBAHBI BBIBOJBI, TEMa PACKPHITA IMOJHOCTHIO, BBIICPKAH
00BEM; cO00JII0/IEHBI TPEOOBaHNUS K BHEIIHEMY O()OPMIICHHUIO.

OreHKka «XOpoOIIO» — OCHOBHBIE TPeOOBaHUS K JOKIJIAAY BBIIOJHEHBI, HO
Opyd O5TOM JIOMYIIEHH Henou€Thl. B  YacTHOCTH, HMMEIOTCS HETOYHOCTH B
U3JI0KEHUN MaTepuana; OTCYTCTBYET JIOTWYecKas MOCIeOBaTeIbHOCTh B
CYKIIEHUSIX; HE BBIACPKaH 00BEM JOKIIA/a; UMEIOTCS YIYIIEHUS B 0(OPMIICHUH.

O1eHKa «yHOBJIETBOPUTEIBHO» — UMEIOTCS CYIIECTBECHHBIC OTCTYILICHHS
oT TpeOoBaHMil K pepepupoBanuio. B yacTHOCTH: TeMa OCBEIIeHA JTUIIIb YaCTHYHO;
JOMYIIEHBI (PaKTHUECKUE ONMIHOKU B COACPKAHUU JTOKJIAIa; OTCYTCTBYIOT BBIBOJIBI.

OrleHKa «HeEYIOBJETBOPHUTEJILHO» — TeMa JOKJIaJa HE PAacKphITa,
OOHapy>KMBaeTCs CYIIECTBEHHOE HEMOHMMaHUEe NpoOJIeMbl WM JIOKIAd He
IpeICTaBIICH BOBCE.

Kpurepuu oieHKM KOHTPOJIbHBIX Pad0T 00y4aKOIIMXCH

«3ayTeHO» BBICTABISIETCS, B Cllydae JEMOHCTPAUU OOYYarOIUMCS
XOpOIIIUX 3HAHUM W3YYEeHHOro ydeOHOTO Marepuaia IO MPeII0oKEHHBIM
BOIpocaM;  OOydawmonuics JIOTMYHO W TOCJEJOBaTEIbHO  U3JIaraeT U
MHTEPIIPETUPYET MaTepuajibl y4eOHOro Kypca; MOJHOCThIO PACKPBIBAET CMBICI
npejJiaraéMbIX BOMPOCOB U 3aJaHUM; TMOKa3blBae€T yMeHUE (PopMyIHpoBaTh
BBIBOJIBI M1 0000IIIEHHS 10 TEME 3aJaHU.

«He 3auTeHO» BBICTABIACTCS TIPU HAJIUMYUU CEPhE3HBIX YMYIICHUH B
MpoIlecce HU3JI0KEHHUS MaTepualia, HEyAOBJICTBOPUTEIHPHOM 3HAHUU 0a30BBIX
TEPMUHOB M TIOHSATUM Kypca; OTCYTCTBUM JIOTMKHM M TOCJIEI0BAaTEILHOCTH B
W3JIO)KEHUH OTBETOB Ha TMPEJIOKEHHBIE BOIPOCH, B CIy4ae HEBBIIOJIHEHUS
OJTHOTO WJIM HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB KOHTPOJILHOUN pabOTHI.

Kpurepuu onenku Ha 3a4ere

«3a4TeHO» BBICTABIAETCS, B CIIy4ae JEMOHCTPALMU OOy4aroUIUMCs
XOpOIIUX 3HAaHUM M3y4yEeHHOro Y4eOHOro MmaTepuana MO MPeaIoKEHHBIM
BOMNpocaM; OOydYaloIIMWCA JIOTHYHO U MOCIEAOBATEIbHO  M3JaraeT u



WHTEPIPETUPYET MaTEpHaIbl y4eOHOTO Kypca; MOJTHOCTBHIO PACKPBHIBAET CMBICI
npeajiaraéMbiX BONPOCOB W 33JlaHUM; IMOKAa3bIBAE€T YMEHHE (POPMYIHUPOBATH
BBIBO/IbI U 000OIIIEHUS 110 TEME 3aJIaHUH.

«He 3auTeHO» BBICTABISETCS TMPU HAIMYUU CEPHE3HBIX VYIYIIEHUW B
Ipoliecce U3JI0KEHUsT Marepuaina; HEYyJIOBICTBOPUTEILHOM 3HAHMHM 0a30BBIX
TEPMUHOB M TOHATHI Kypca; OTCYTCTBUU JIOTUKA M IOCJIEIOBATEILHOCTH B
U3JI0)KEHUM OTBETOB HA TMPEIJIOKEHHbIE BOMNPOCHI, B CiIy4ae HEBBINOJIHEHUS
OJIHOT'O WJIM HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB KOHTPOJBHOU PAaOOTHI.

8 IlepeyeHb OCHOBHOM M IONOJHUTEILHON Y4eOHOI JIuTEPATYPbI

OcHoBHas yueOHas1i IUTEpPATypa

1. Bopono, B. U. Data Mining - TexHoJOrMH 0OpaOOTKU OOJBIINX
JAHHBIX [DIEKTpOHHBIA pecypc| : yueOHoe mocodue / B. M. Boponos, JI. W.
BopoHnoBa, B. A. YcaueB. — DJEKTpOH. TEKCTOBbIE AaHHbIE. — M. : MOCKOBCKHI
TEXHUYECKUN YHUBEPCUTET CBsI3U U mHbopmaruku, 2018. — 47 ¢. — 2227-8397.
— Pexxum noctyna: http://www.iprbookshop.ru/81324.html

2. @Oemun, @. O. Ananmm3 garasix. YacTs 1. [ToaroToBka qaHHBIX K aHATTA3Y
[OnexTpoHHBIN pecypc] : yueOHoe mocodue / @. O. ®enun, O©. O©. Oegun. —
DNEKTPOH. TEKCTOBBIE JaHHbIe. — M. : MOCKOBCKUI TOPOACKON MEIarornuecKui
yauBepcutet, 2012. — 204 c¢. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/26444.html

3. ®emun, ®. O. Ananu3 manubix. Yacts 2. MHcTpymMenTsl Data Mining
[OnexTpoHHBIN pecypc] : yueOHoe mocobue / @. O. Genun, O©. O©. Oegun. —
DNEKTPOH. TEKCTOBBIE JaHHble. — M. : MOCKOBCKUI TOPOACKON NMEAArornyecKuil
yauBepcuteT, 2012. — 308 c. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/26445.html

JlonmosiHUTEIbHAS YUYeOHAasl JIUTepaTypa

1. Cratuctuyeckuil aHaiW3 JAHHBIX, MOJICTUPOBAHHE W HCCIEIOBAHUE
BEPOSITHOCTHBIX 3aKOHOMEpHOCTEH. KoMIBIOTEpHBIN MOAX0A [DIEKTPOHHBIN
pecypc] : monorpadus / b. YO. Jlememko, C. b. Jlememxko, C. H. ITocTtoBanos, E.

B. YwumuroBa. — DJEKTPOH. TEKCTOBbIE JaHHble. — HoBocuOupck
HoBocubupckuii rocynapcTBeHHbIH TexHUYeckuil yHuBepcuret, 2011. — 888 c.
— 978-5-7782-1590-0. — Pexum JOCTyTIA:

http://www.iprbookshop.ru/47719.html

2. ¥Yac, Makkunmu Python w ananu3 nmaHHbIX [DJIEKTpOHHBIA pecypc] /
Makkunmu Yac ; nep. A. A. CIMHKUH. — DJIEKTPOH. TEKCTOBBIE HAHHbIC. —
Caparos : IIpodob6pazoBanue, 2017. — 482 ¢. — 978-5-4488-0046-7. — Pexum
noctyna: http://mwww.iprbookshop.ru/64058.html



O Ilepeuenn pecypcoB HH(POPMAIIMOHHO-TEJTEKOMMYHUKAIIHOH-
Ho#l ceTu «HTEpHET»

JJIeKTPOHHBIE OMOIHOTEYHbIE CHCTEMBbI:

Ne Haumenosanue TemaTuka Ccbliika
1. | IPRbook YHuBepcaibHas
2. OO6pazoBaTeNbHBIN MOPTAI YHuBepcaabHas

Kyol'AY

10 MeToanueckue yKa3zaHusl JJisl 00y4alONIMXCHA 10 OCBOEHHIO
TUCHUILIAHBI

CoBpeMeHHbIE METOAWKH aHan3a, TEXHOJIOTUU XpaHEHUus U 00pabOTKu
HECTPYKTYPUPOBAHHBIX M OOJBIINX JAHHBIX : METOJ. YKa3aHHUs 10 KOHTAKTHOW U
camocrositenbHOl padote / coct. E. B. Ilomora, A. A. IlerpoB. — KpacHonap :
Kyol'AY, 2019. — 23 C. Pexum JNOCTyTA:
https://edu.kubsau.ru/file.php/118/SMATKHIONIBD MU 528137 vi1_.PDF

11 Ilepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYLIECTBJICHUU 00Pa30BaATEJIBLHOIO MPOLECCa MO JUCHUILIAHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NupopManmoHHble TEXHOJOTHH, WCIIONB3yeMbIe TIPU  OCYIICCTBICHHH
o0pa3oBaTeNpHOTO Mpollecca MO  JUCHUIUIMHE TIO3BOJSIOT:  00ECIECYUThH
B3aMMOJICUCTBUE MEXKIY YYaCTHHUKAMU 00pa30BaTEIbLHOTO MPOIECCa, B TOM YUCIIE
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJICMCTBHE TMOCPEICTBOM CETH
"Untepner"; QukcupoBath xo0a 00pa30oBaTENbHOrO IMpoOIEcca, pe3yJbTaToB
MPOMEKYTOUYHON aTTecTallMk 10 JWCIHWIUIMHE W  PE3yJbTaTOB OCBOCHHS
00pa30BaTeNbHOM TMPOTPAMMBI, OPraHM30BaTh TpoIlecC 00pa3oBaHUS IyTEM
BU3yallM3allMi  HW3yd4aeMod  WH(OpMAIMu  TOCPEJACTBOM  HUCIOJIb30BAHUS
Mpe3eHTali, y4eOHBIX (UIBMOB; KOHTPOJIMPOBATh PE3yJIbTaThl OOy4YeHHUs Ha
OCHOBE KOMITHIOTEPHOTO TECTUPOBAHUS.

IIporpammHoe od0ecnieueHue:

Ne | HammeHoBaHMe Kparkoe onucanue

1 | Microsoft Windows OmneparmoHHas cucTemMa

2 | Microsoft Office [TakeT 0(hUCHBIX MPHUIOKCHHIA
3 | Cucrema tectupoBanus | TectupoBanue
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HepequL COBPEMCHHBIX l'[pO(l)eCCI/lOHaJILHLIX 0a3 JAHHDbIX,
l/IH(l)OpMalll/IOHHbIX CIIPAaBOYHBLIX U MNOUCKOBBIX CUCTEM

Ne HaumenoBanue Temaruka DJIeKTPOHHBIH ajpec
1. | I'apant IpaBoBas https://www.garant.ru/
2. | Koncynprant IIpaBoBas https://www.consultant.ru/
3. | Hayunas ANIEKTPOHHAs VYHuBepcanbHast https:/elibrary.ru
O6ubanoreka
«eLIBRARY.RU»

Hoctyn k cetu Untreprer 1 IUOC ynuBepcurera

12 MaTepuajibHO-TEXHUYECKOE o0ecreyeHue /s 00OyuyeHUs

o JMCMIIJIMHE

HJ'IaHI/IpyeMBIC IMoMCIICHuA JI1  IIPOBCACHHA BCCX BHIOB yqe6H0ﬁ

ACATCIBHOCTH

HanmeHnoBanne y4eOHBIX
MPEMETOB, KYPCOB,
JTUCIUIUINH (MOJyJei),
MPAKTUKH, HHBIX BHUJIOB
y4eOHOM JesITeNLHOCTH,
MPEIYCMOTPEHHBIX
Y4eOHBIM IIJIAHOM

HanMeHnoBaHre moMemeHu 1S IPOBEACHMUS
BCEX BUJIOB yUCOHOMU JEATEIILHOCTH,
MPEIYCMOTPEHHON Y4eOHBIM TIAHOM, B TOM
YHCcIIe TOMELICHUS TSl CAMOCTOSTENbHON
paboThI, ¢ yKa3aHHEM MEPEYHS OCHOBHOTO
o0opymoBaHus, y4eOHO-HATIISIAHBIX TOCOOMIt
1 UCTIOJIb3YEMOT'O ITPOTrpaMMHOTO

Anpec (MeCTOIONOXKEeHHE) TOMEIICHUH
JUI IPOBEJICHUS BCEX BUAOB yueOHOMH
JIeSATENBHOCTH, IPENYCMOTPEHHOM
y4eOHBIM IUTAHOM (B CclIydae peaau3anun
00pa30BaTeIbHON IPOrPaMMBI B CETEBON
(dbopMe TOMOTHUTENIBHO yKa3bIBaeTCA
HaMMEHOBAHUE OpraHU3alunu, ¢ KOTOpOﬁ

oOpazoBaTesbHOI obecrieueHus 3aKJII0YEH JI0TOBOP)
MIPOTPaMMBbI
1 2 3

CoBpeMeHHBIE METOTUKH
aHAJIN3a, TSXHOJIOTUH
XpaHEeHHS U 00paboTKH
HECTPYKTYPHUPOBAHHBIX U
OONBLINX TAHHBIX

IMomemenne Ne207 DK, mmomans — 62,6
KB.M.; ITI0CaZ0YHBIX MecT — 30; momenienue
JUIS TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO THIIA,

3aHATHH CEMMHApPCKOTO TUIA, TPYNIIOBHIX U
WHIUBHU/yaJIbHBIX KOHCYJIBTalNi, TEKYIIETO
KOHTPOJISl ¥ TIPOMEKYTOYHOM aTTecTallny;
KOHAMIIMOHEep — | mT.;
TEXHUYECKUE CPEACTBA O0yUEHUsI
(xommproTEp TIEpcOHANBHBIA — 10 mT.);
JIOCTYT K ceTd «HTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO HH(pOpPMAIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCHUTETA;
crenuaIn3npoBaHHast MeOernb (yaeOHas

JI0CKa, yueOHast MeOeb);
nporpammHoe obecrniedenue: Windows,
Office, Indigo Office

TTomenienne Ne4 DK, mnomans — 31,1 kB.M.;
TIOMEIIECHUE JJIs1 XpaHEHUS U
npodumakTHIecKoro 006CIyKUBaHUS
000pyIOBaHHUS.

KOHJWITMOHEep — 2 IIT.;
nabopaTopHOE 000pyIOBaHHE

350044, KpacHonapckuii kpai, T.
Kpacunonap, yi. um. Kanununa, 13
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(wkad nabopaTopHblii — 1 10T.;
Habop 1abopaTopHbIil — 1 10T.;);
TEXHUYECKUE CPEACTBA O0yUEHUs
(npuntep — 1 mrt,;
npoekTop — 1 mr.;
Mukpodon — 1 mr.;
non — 4 mr.;
cepsep — 1 wrT,;
HocuTens nHpopmaru — 1 mr.;
KOMIIBIOTEP MEPCOHATBHBIN — 15 mT.).

CoBpeMeHHbBIE METOANKH
aHaJIN3a, TEXHOJIOTUH
XpaHeHHs U 00paboTKH
HECTPYKTYPUPOBAHHBIX U
OOJILIINX JaHHBIX

TTomemntenne Ne206 DK, mocamodHbIX MECT —
20; mmomanas — 41 KB.M.; HOMEIIEHHUE IS
CaMOCTOSTENIFHON pabOTHI.
TEXHUYECKUE CPEACTBA O0yUEHUs
(xoMIIBIOTEp MEPCOHANBHBIN — 9 1IT.);
JIOCTYT K ceTH «HTepHeT»;

JIOCTYI B 3JIEKTPOHHYO HH(pOpMaMOHHO-
00pa3oBaTebHYIO Cpely YHUBEPCHUTETA;
crenuaIn3upoBaHHast MeOenb (yueOHas
MeOeb).

[Iporpammuoe obecnieuerne: Windows,
Office, criennayn3NpOBaHHOE JINIICH3NOHHOE
1 cBOOOJIHO pacHpoCTpaHsIeMOe IPOTPaMMHOE
obecrieueHne, MpeaycMOTPEHHOE B pabouei
nporpamme

350044, KpacHomapckuii Kpai, T.
Kpacuaonap, yn. nm. Kanunnna, 13

CoBpeMeHHbIE METOUKHU
aHaJM3a, TEXHOJIOTHH
XpaHeHUs ¥ 06paboTKH
HECTPYKTYPUPOBAHHBIX U
OGONBIINX TaHHBIX

[Tomemenue Ne211a HOT, nmocamoyHbix MecT
— 30; mmomaas — 47,1 kB.M; IOMEIICHUE
JUISL CAMOCTOSITEIbHON pabOTHI.
TEXHUYECKUE CPEe/ICTBA 00yUeHUs
(npunTEep — 2 mWT.;
3KpaH — 1 mrt.;
npoekrop — 1 wrT.;
cereBoe obopynoBaHue — | mT.;
ubm — 1 mr.;

KOMIBIOTEp MMePCOHATBHBIN — 6 IIT.);
JIOCTYT K ceTH «MHTepHeT»;

JIOCTYI B 3JIEKTPOHHYIO WH(OpMaIMOHHO-
00pa30oBaTeNbHYIO CPEy YHUBEPCHUTETA,
crieranu3upoBaHHas mebenb (yueOHas
MeOenb).

[MporpammHuoe obecnieuenue: Windows,
Office, criennaJn3NpOBaHHOE JINIICH3NOHHOE
1 cBOOOJIHO pachpocTpaHseMoe MPOrpaMMHOE
obecrieueHne, MpeycMOTPEHHOE B pabouei
porpamMmMe

350044, KpacHomapckuii kpai, T.
Kpacnonap, yn. um. Kanuauna, 13




