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09.06.01 UndopmaTika M BBIYMCJIUTEIbHAS TEXHUKA
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Pabouas nmporpamma muctumuimabl « COBpEMEHHBIE METOAMKH aHAJM3a,
TEXHOJIOTHU XpaHEHUS U 00pabOTKN HECTPYKTYPUPOBAHHBIX M OOJIBIITUX JJAH H bI X))
pa3paborana Ha ocHoBe ®PI'OC BO 09.06.01 UudopmaTrka U BbIUUCIUTEIbHAS

TEXHUKAa yTBEPKACHHOTO MprKka3oM MuHucTepcTBa oOpazoBanusa 1 Hayku PD ot
30.07.2014 1. Ne 875.

ABTOD:

npodeccop, 3aB. kapeapoi E.B. IlonoBa

Pabouas nmporpamma o0CyKaeHa U PEKOMEHI0BAaHA K YTBEPXKICHUIO pEeUICHUEM
kadeapbl nHpopMamoHHbIX cucteM oT 18.04.2022 r., mpotokos Ne 10.

3aBenyromuii kadeapoit (}/ ke E.B. IlomoBa
¥

Pabouas nporpamma 0100peHa Ha 3aceJaHn 1 METOAMYECKOM KOMUCCHU (paKyibTeTa
IPUKJIaJHOM MH(YOPMATUKH, TPOTOKOI OT 25.04.2022 Ne 8.

IIpencenarens — 7
METOINYECKON KOMUCCHUU [ X = T.A. Kpamapenko

PyxoBoaurens

OCHOBHOM Npo¢eccuoHaIbH Ol (j/
-'J

o0pa3oBaTeILHONM TPOTPAMMBI E.B.IlonoBa
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1 He.]'ll) H 3a1a4Y4 OCBOCHU A JTUCIINITJINHBI

Heab0 ocBoeHUs MUCHUIUIMHBI « COBpEMEHHBIE METOJAMKH aHAIHN3a,
TEXHOJIOTUH XpaHEHHUS U 00pabOTKHU HECTPYKTYPUPOBAHHBIX U OOJIBIINX TaH HBIX »
SIBJISICTCS TTOTyYCHHE IMIUPOKOro Habopa TEOPETUICCKUX 3HAHUN M TPaKTHIECKHX
HaBBIKOB, MO3BOJISIONINX 00padaThIBaTh, aHATM3UPOBATH K U3BJICKATh MO JE3HYIO
WH(OPMAITHIO U3 OTPOMHOTO MAaCCHBA CIIOKHBIX HECTPYKTYPHUPOBAHHBIX TAHHBIX.
N3yueHne MUCHUIUIMHBI BKJIIOYAaeT B ce0sS O3HAKOMJIEGHHE C TaKUMHU
MporpaMMHBIMU TIpoaykTamu, kKak Spark, Pig m Hive, nexammux B OCHOBE
matdopmel Hadoop, mpu3HaHHOM 3TAJIOHOM B Cpeic aHaau3a 00IbITNX TaHHBIX.

3agauu AUCHUIUINHBI:

— O3HAKOMJICHUE C TOHATHEM « bosbIne qaHHbIe»;

— HW3y4YCHHE COBPEMEHHBIX MMOIX0I0B K MCITOIB30BAHHIO PACTIPEICIIC HHBIX
BBIUHCIIUTEIBHBIX PECYPCOB;

— TIOJyYCHHE HABBIKOB PabOThI C MAacCHBaMH HECTPYKTYPHUPOBAHHBIX
TTAHHBIX.

2 llepeyeHb MJIAHUPYEMbIX pe3yJabTATOB MO JMCHUILIAHE,
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH Ppe3yJibTaTaMHd OCBOEHUA
oOpa3oBaTeJIbHON MPOrPaMMBbI

B pesyabrare 0CBOCHMHA IMCUHMIUIMHBI (POPMHPYIOTCH CJIeAYyIOLIHE
KOMIIETeHIIUM:

YK-1 cnocoOHOCTh K KPUTHUYECKOMY aHAJIM3y M OLEHKE COBPEMEHHBIX
HAay4YHbIX JIOCTH)KCHHH, TE€HEPUPOBAHUIO HOBBIX MAEH TMpPU PELICHUU
MCCIIEIOBATENBCKUX U IPAKTUYECKUX 3a7a4, B TOM YHCJIE B MEXKIUCIIUTLIMHAPH bIX
00J1acTIX;

[1K-1 ciocoOeH BBIMOJIHATH TEOPETUUECKHUIA aHATTU3 U SKCIIEPUMEHTAJIbHOE
MCCIIEIOBAHUE MATEMATUUYECKUX MOJIETIEH, YMCICHHBIX METOJIOB U KOMIIJIEKCOB
porpaMM C LEJIbI0 YIYUYIIEHUS WX XapaKTEpUCTUK, a TAaKXKE pa3BHUBAThH
KaueCTBEHHBIE W AHAJIUTUYECKUE METOJbl HCCIIECIOBAHUS MAaTEMaTUUYECKUX
MoJeneu,

[TK-4 cnocoOeH pa3zpabaTbiBaTh HOBbIE MATEMATHUYECKIUE METO/IbI, CHCTEMBbI
KOMIIBIOTEPHOTO M HWMHUTAUMOHHOTO MOJEIUPOBAHUS W HWHTEJUIEKTYalbHOU
00pabOTKH TaHHBIX;

[1K-5 cnocoOHOCTh OCYIIECTBIATH COOp, aHAIM3 HAYYHO-TEXHUUYECKOU
WHQOpMAIIUU, OTEYECTBEHHOTO 1 3apyOEKHOTO OTBITA 10 TEMATUKE UCCIIEIOBAHUS
B MAaTe€MaTUYECKOM MOJEIUPOBAHUM, YHUCICHHBIX METOAaX M KOMILIEKCax
porpaMm

3 MecTto gucuumiauHbl B cTpyktype OIl acnupaHTypbl

«CoBpeMeHHbIE METOJIMKH aHAJIN3a, TEXHOJIOTUH XPaHEHUS U 00paboTKu
HECTPYKTYPUPOBAHHBIX M OOJBIIMX JAHHBIX» SBISAETCA (PaKyJIbTaTUBHOM



mucuumuaor OITOIT BO nmoaroroBku o0yyaromuxcs rmo Hampasienuio 09.06.01
NHudopMaTrKa 1 BEIYMCITUTENHHAS TEXHUKA, HAITPABICHHOCTh « MaTeMaTH4YeCcKoe
MOJICJIMPOBAHKE, YU CIICHHBIC METO/IbI M KOMILJICKCA TPOTPaMM.

4 O6beM qucHUIIMHBI (72 yaca, 2 3a4CTHBIC CIUHUIIbI)

. O06beM, yacos
Buner yaeOHoOM paboThI
OuHas 3aouHas

KonTakTHasi pabora 23 13
B TOM YHCJIC:
— ayJIUTOpHAS TI0 BUIAM 29 12
yueOHBIX 3aHATHIA

—— JIeKIH 6 4
(;TaGopaTopHbIE)
—— BHEAYAUTOpHAS 1 1

——3a4er

——D9K3aMEeH
CamocrosiTesbHas padorTa 49 59
B TOM YHCJIC:
——IPOYHE BUIBI 49 59
CaMOCTOSITEJILHON paboThI
UTOro no JucuuILIMHE 12 72

5 Cogepxanue I CUUTIAHBI

ITo ntoram n3yyaeMoro Kypca o0yyarouecs cIaroT 3a4eT.
JucuunnuHau3ydaercs Ha 2 Kypcee, B 4 ceMmecTpe.




Coeprkanue M CTPYKTYpPa AUCHMILIMHBI 10 0YHO U (hopMe 00yueHus

Buasbl yue 0HOI padoThl, BKIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB

L o=
2 =
5 E = M TPY0€ MKOCTb (B Yacax)
No Tewma. Z 9 $
= S IIpaxTraeckue
wn | OCHOBHBIE BOIPOCHI. E z 5 CamocTosTenb
2 s o| g 3aHATUS
e £ CKITH (;maGopaTopHbIe Had
g = pabora
3aHATHA)
B 5 YK-1; ITK-
1. Beﬂe*“fm‘:;efﬂbme 1;TIK-4; | 4 2 2 9
A TK-5
YK-1; ITK-
2 ardopna | Cyices; | 4| 2 2 10
(hpeiiMBOpK p K5
A YK-1; ITK-
3 «BOJII?I?JJI]/II;I(T I/H:l}nfblx» L TTK-4, 4 2 4 10
A TK-5
Mammmoe obyacmme | b TIK-
4, . i 1;TIK-4; | 4 4 10
«bornbIme 1aHHBIC [K-5
O6paboTka 60bIIX YK-1; IIK-
5. 00BeMOB rpadoBBIX 1; [TK-4; 4 4 10
JaHHBIX TIK-5
Htoro | 6 | 16 49

CoaepskaHue ¥ CTPYKTYPA JUCHUILJIMHBI 110 320 YHO 1 (popMe 00y4ueHust

'

Tewma.
OcCHOBHBIE BOMPOCHI.

dopmupyembie
KOMIIeTeHIU

Cemectp

Buabl yue 0HOI padoThI, BKIOYAs
CaMOCTOATEJIbHYIO pa00OTYy CTYACHTOB
H TPYA0EeMKOCTH (B yacax)

Jlexipm

IIpaxTraeckue
3aHATUA
(;maGopaTopHbIe
3aHSTH)

CaMocTosTenb
Has
pabora

Bsenenne B «bonbme
JaHHABICY

VK-1; TIK-
1; TIK-4;
IK-5
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Buabl yue 0HOI padoThl, BKIIOYAs

2
E E o CaMOCTOSATEJIbHYIO PA0OTY CTYI€HTOB
No Tena. % = S U TPYA0€MKOCTh (B Yacax)
= S IIpaxTraeckue
w/n |  OCHOBHBIE BONPOCHI. ; z 5 CamocrosTenb
z s o| 3aHATUA
S 2 © (mabopatopHbie Hat
S % paTop pabora
3aHATHSA )
Inard YK-1; I1K-
2 | 4 i Hadoo 1, TIK-4; | 4 2 2 12
p P Y MK-5
YK-1; IIK-

3. AHaJMTHKA B 1 TIK-4: | 4 2 12
«BOJ'ILIJ_II/IX JaHHBIX»

I1K-5
v . VK-1; TIK-
4 ammmHoe 06YdeRme M | *). pypc . 4 5 12
«bornbIme aHHBICY K5

O6paboTrka OonbIImx YK-1; TIK-

5. 00beMOB rpaoBBIX 1; T1IK-4, 4 2 12
JTaHHBIX T1IK-5
Hroro | 4 | 8 | 59

6 [lepeyenb y4yeOHO-MeTOAUYECKOr0 oOOecnedeHUs]  JJIsl
CAMOCTOAATEJIbHOM Pad0ThI 00YYAKOLIMXCH 110 UCHUILIIHNHE

CoBpeMEeHHbIE METOAMKH aHallh3a, TEXHOJIOTMU XpaHEHUS U 00pabOTKH
HECTPYKTYPHUPOBAHHBIX M OOJIBIITUX JAHHBIX : METO/. YKA3aHUA 10 KOHTAKTHOH U
camocTosTenbHON padote / cocT. E. B. Ilomosa, A. A. IlerpoB. — Kpacuomap :
Ky6I'AY, 2019. — 23 C. Pexum JOCTYyTIA:
https://edu.kubsau.ru/file.php/118/SMATKHIONIBD MU _528137 vl _.PDF



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

7 @oH/1 OLIE HOYHBIX CpeaACTB AJIsl IPOBECACHUSA HpOMe)I(yTO‘lHOﬁ
arTrecranum

7.1 lepeyeHb KOMIETEHIMII ¢ YKa3aHUEM 3TANOB UX pOpMUPOBAHUSA B
npouecce 0CBOEHHU 00pa30BaTeJILHOM MPOTPAMMbI

Homep cemectpa (3Tan
OPMHUPOBAHUS .
(11)<orl)\ml/g;e Oramnbl GopMHUPOBaHUS KOMIETEHIMI TO JUCLMIUIMHAM,
npakTukaM B mnporecce ocBoeHust Ol
COOTBETCTBYET HOMEPY
ceMmecTpa)

VYK-1 cnocoOHOCTh K KPUTUUECKOMY aHAJM3Y M OIICHKE COBPEMEHHBIX HAYYHBIX JTOCTIDKCHHH,
TE€HEPUPOBAHUIO HOBBIX WIIEH NPU PEIICHHH HCCIIEOBATEILCKUX U MPAKTHIECKUX 3a]1a4, B TOM
Yuclie B MEKAUCIMIUIMHA PHBIX 00JIACTSIX

1 Wcropusa Hayku

1 OCHOBBI HayYHO-HCCJIEIOBATEIBLCKON J1€SITeIbHOCTH

2 CoBpeMeHHbIE TEXHOJOTUM TIOAAECP)KKU MPHHATHS ONTHUMAaJIbHBIX
peueHui

4 MaremaTnueckoe MOJIEJIMPOBaHNE, YUCIICHHBIE METOIBI U
KOMIUIEKCHI TIPOTpamMM

4 CoBpeMeHHbIE TEXHOIOTUM MaTeMaTHIECKOTO MOJICIIMPOBaHUI 1
BBIYUCIIUTEIILHOTO JKCIIEPUMEHTA

4 HccnenoBanrie u amanraiysi MaTeMaTHIECKIX MOJIETICH 1

BBIYHCIUTCJIIbHBIX MCTOAOB

4 Kommiekchbl npo01eMHO-OpHEeHT MPOBAHHBIX TPOrPaMM

4 WNHudpopmaimoHHbie ¥ aBTOMAaTH3UPOBAHHBIE CUCTEMBI
MPOCKTHUPOBAHMSI U YTPABJICHHS B YKOHOMUKE

4 CoBpeMeHHbIE METOIMKH aHAIN3a, TEXHOIOTUH XPaHEeHHUS U
00pabOTKU HECTPYKTYPHPOBAHHBIX U OONBIIHMX TAaHHBIX

2,4 [IpakTyka 1Mo MOMy4eHHIO NMPOPEeCCHOHAIBHBIX YMEHHH M OIbITa

npoeCCUOHATLHOM 1€ TeNHbHOCTH

8 [TonroroBka Hay4HO-KBaJU(PUKAIUOHHON PaOOTHI (AUCCEPTALH)

8 [TonroroBka k caue v caadya rocyJJapcTBEHHOIO dK3aMeHa

8 [IpencraBneHre HAy4HOTO JOKJIAIa 00 OCHOBHBIX Pe3yJbTaTax
TIOITOTOBJICHHOW HAayYHO-KBaJH(UIIMPOBAHHON PaOOTHI
(mucceprarmn)

1,2 3,4,5,6,7 Hay4ro-uccnenoBaTenbCcKas 1esITeIbHOCTh

[1K-1 criocoOeH BBITIOMHATh TEOPETHUYECKUM aHAIN3 U SKCIIEPHMEHTAIbHOE HCCIIeI0BAaHNE
MAaTE€MaTUYECKHUX MOJIEIICH, YACIICHHBIX METOJO0B M KOMIUIEKCOB IPOrPaMM C LIEJIbIO
yIy4lIeHus MX XapaKTEPUCTHK, a TAKKe Pa3BUBATh KaUCCTBCHHBIC M AHAJIMTUYECKHUE METOMBI
HCCIICIOBAHM MaTEMaTHYECKUX MO EIeH

2,4 [IpakTuka mo nomydeHuro MpodecCHOHaIbHBIX YMEHHH U OMbITa
npoeCCUOHAILHON 1€ TeIHHOCTH

4 MartemaTtuueckoe MOIEIUPOBAHNE, YNCIICHHBIE METOIBI U
KOMIUIEKCHI TIPOrpamMMm

4 COBpCMeHHBIe TEXHOJIOTMKM MaTEMAaTHYCCKOro MOJCIMPOBAHUA U
BBIYHCJIMTCJIBHOI'O JKCIICPUMCHTA

4 I/ICCHCHOBaHI/Ie n aganranysa MaTeMaTH4ICCKUX MOI[CJ'ICfI n
BBIYHUCJIUTCIIBHBIX MCTOI0B

4 CoBpeMeHHbIE METOJMKH aHaJIN3a, TEXHOJIOTUM XpaHEHHs U




00pabOTKH HECTPYKTYPHUPOBAHHBIX U OOJBIINX JTaHHBIX

8 [ToaroroBka k caave M caava rocy1apcTBEHHOTO AK3aMeHa
8 [IpencraBnenre HAyYHOTO JTOKJIa a 00 OCHOBHBIX pe3yJbTaTax
TOJITOTOBJICHHOM HAay4YHO-KBaJM(PHUIIMPOBAHHON pabOTHI
(mucceprarmn)
1,2 3,4,5,6,7 Hay4no-uccnenoBaTenbCcKas 1esITeIbHOCTh

I1K-4 criocoOeH pa3pabaThiBaTh HOBbIE MAaTeMaTUIECKUE METOIbI, CHCTEMbI KOMIIbIOTEPHOTO H
MMUTAIMOHHOT' O MOJICJIMPOBAHUS M MHTEJUICKTYaIbHOW 00pabOTKU JaHHBIX

2,4 [IpakTyKa 1Mo MOMy4eHHIO TNMPOPEeCCHOHAIBHBIX YMEHHH M OIbITa

npo(heCCHOHAIBHON e TEILHOCTH

4 MaremaTnyecKkoe MOJIEIMPOBAHKE, YUCIICHHbIE METO/bI U
KOMIUIEKCHI IPOrpaMM

4 CoBpeMeHHbIE TEXHOJIOTUM MaTeMaTHIECKOTO MOJICIIMPOBAHUSI U
BBIUHCIIMTEJILHOTO JKCIIEPUMEHTA

4 HccmenoBanye m aganraiys MaTeMaTHUECKHUX MOIEICH 1
BBIYHUCIIUTEIIHHBIX METO/IOB

4 CoBpeMeHHbIE METOJIMKH aHAIN3a, TEXHOJIOTUM XpaHEHUS U
00pabOTKN HECTPYKTYPUPOBAHHBIX W OOJBIIMX JTaHHBIX

8 ITogroroBka K caade M cava rocy1apcTBEHHOIO HK3aMEHa

8 [IpencraBneHre HAyqHOTO JIOKJIa a 00 OCHOBHBIX pe3yJbTaTax
TMIOZITOTOBJICHHOHM HAay4YHO-KBaJIM(pHUIIMPOBAHHON pPaboThI
(nucceprarmn)

1,2 3,4,5,6,7 Hay4Ho-nccnenoBatenbckas AeATEIbHOCTh

ITK-5 criocoOHOCTH OCYIIECTBISTH COOp, aHAIM3 HAYYHO-TeXHUYecKor uHpopmaimu,
OTEUYECTBEHHOI'0 U 3apy0EHOr0 OIbITAa M0 TEMAaTHUKE HCCIIeI0BAaHUSI B MATEMaTHIE€CKOM
MOJIEJIMPOBAHNY, YHCJICHHBIX METOJAaX M KOMIUIEKCaX MporpamMm

2 CoBpeMeHHbIC TEXHOJIOTHM TIOAJCPIKKU TPHHATHS ONTHMAJIbHBIX
peLIeHUI
3 OCHOBBI HaYYHO-HCCIIEIOBATEIHLCKON NIESITEILbHOCTH
4 CoBpeMeHHbIE METOJMKH aHAIN3a, TEXHOJIOTUM XpaHEHUS U
00pabOTKN HECTPYKTYPHPOBAHHBIX M OOJNBIIMX JAHHBIX
2,3 CoBpemenHble MH(YOPMAIMOHHO- KOMMYHHUKAITHOHHBIE TEXHOJOTHH B
HAyYHO-HCCIIEIOBATEILCKON AESITEIHHOCTH U 00pa30BaHUN
2,4 [IpakTuka mo monydeHuro Mpo(eCCHOHATBHBIX YMEHHUH U OMbITa
npo(h)eCCHOHAIBHON J1eATEILHOCTH
8 [ToaroroBka HayqHO-KBaIH(pUKAITHOHHOW PadOTHI (JIUCCEPTAIHH)
8 IToxroroBka K caye u caada rocyIapCTBEHHOTO dK3aMeHa
8 [TpencraBnenre HAYYHOrO JTOKJIaJa 00 OCHOBHBIX pPe3yJIbTaTax
TMOJITOTOBJIEHHOW HAYYHO-KBAJM(DUIIMPOBAHHOM pabOThI
(mucceprarmn)
1,2 3,4,5,6,7 Hay4ro-uccnenoBaTenbCcKas 1esITeIbHOCTh




7.2 Onucanue nokasareJieii U KpUTEPUEB OLIEHMBAHUS KOMIETEHIUH HA Pa3IMYHBIX ITanax ux opmMupoBaHus,
ONUCAHME LIKAJIBI 0 IEeHUBAHUA

IInannpyemsble pe3ysbTaThl
OCBOEHUSI KOMIIETCHIIMN

YpoBEHb OCBOCHUS

HEYAOBJIETBOPUTEIHHO
(MUHUMAJIBHBIN)

YIOBJICTBOPHUTEIIHHO
(TIOpOTOBBIiA)

XOpOILIO
(cpennuit)

OTIUYHO
(BBICOKHIA)

OreHo4uHOE
CPEICTBO

YK-1 CnocobHOCTh K KPpUTUYCCKOMY aHAJIM3y MU OLCHKEC COBPCEMCHHLIX HAay4HbIX ,HOCTPDKCHHﬁ, TCHCPHUPOBAHNIO HOBBIX uaen IpU pCIICHUHN HCCJICAOBATCIbCKUX U
TNPaKTMICCKHX 3aaa4, B TOM YHCJIC B MCX ANUC IUIUIMHAPHBIX 00J1aC TIX.

3name.
MeTo/ibl KPUTUUECKOT'O aHaIn3a
u OLICHKH COBPEMEHHBIX

HAay4YHbIX ILOCTH}KGHHﬁ, a TaAKXKC
METOAbl T'€HCPHPOBAHMA HOBBLIX

naen npu pereHun
UCCJIE0BATENILCKUX u
NpaKkTMYEeCKUX 3agad, B TOM

YUCJI€ B MEXIUCIUIUTHHAPHBIX
o0nacTiIx.

Yuems:

AHanu3upoBaTh
AJIbTCPHATUBHBIC BapHaHTHI
WIC CJIETOBATENBCKUX u
MPAKTUIEC KX 3amaq u
OIICHUBATh TIOTCHITAAJTEHBIC
BBIUTPBIIITH/ TIPOUT PBIIIH oT
peanMzalMi  3TMX BapUaHTOB;
npu pelieHnn
HCCIIEOBATENLC KIX u
MPAKTUIEC KX 3a/1a4
reHePUPOBATH njeu,
TIOJIATOIIHAEC 5T
OTeparMOHAIN3AIMHN, UCXOIS U3
HAJIMIHBIX pecypcoB u
Or'paHUYCHHI.

HOBBIC

He o6nanaer
HEOOXOIMMBIMHU
3HAHWSMH, YMEHUSIMH U
HABBLIKAMHU.

O0magaeT HeOOXOAUMBIMH
3HAHSIMH B 00J1aCcTH
KPUTHYECKOTO aHaIN3a U
OIICHKH COBPEMEHHBIX
HAYYHBIX JOCTWKEHUIL.

O0magaeT HEOOXOIUMBIMH
3HAHUSAMU M YMCHUSIMU B
00J1aCTH KPUTHYECKOTO
aHa/In3a U OLEHKHU
COBPEMEHHBIX HAYYHBIX
JIOC VDK CHHUH.

OoGnanmaer
HEOOXOIUMBIMH
3HAHUSMH, YMCHHSAMH U
HAaBBLIKAMU B 00/1aCTH
KPUTHYECKOTO aHAIM3a 1
OLICHKH COBPEMEHHBIX
HAaYYHBIX JOCTVDKEHUIL.

Koumponbubie
paboTsl,
JIOKJIA/IbI,
BOIIPOCHI K
3a4ery.




YpoBeHb OCBOEHHUS

[InanupyeMble pe3ynbTatsl OreHo4HOE
OCBOCHHS KOMIICTCHITHA HEYIOBIICTBOPUTEITHHO YAOBIIETBOPUTEITHHO XOpOIIO OTINYHO CPENCTBO
(MUHMMAJIBHBIN) (TIOPOTOBEIiT) (cpenHmit) (BBIC OKHIA)
Baaoemy:
Hasrikamu aHajgu3a

METOJIOJIOTHUECKUX  MPOOIIeM,
BO3HHUKAIOMIMX TIPH  PELICHHN
HCCIIEIOBATEIBC KX "
NPaKTMYECKUX 3a7ady, B TOM
9HuCcie B MEXIUCIMIUTMHAPHBIX
o0nacTIX.

[IK-1 CnocoOHOCTH BBIIOIHATH

IporpaMm € LCJIbIO YIYUIICHUA UX XAPAKTCPUCTHUK, d TAKXKC pa3BUBATh KAYCCTBCHHBLIC M AHAJIMTUYCCKHUC MCTOAbI UCCJICAO

TGOpCTH‘IGCKHfI aHaJIn3 W SKCICPUMCHTAJIIBHOEC MCCJICAOBAHME MATEMATHYCCKHUX MO,Z[CJICfI, YHUCJICHHBIX MCTOJ0B H KOMILICKCOB
BaHWA MAaTCMATHYCC KHX MOI[CJ'ICfI.

3name:
KayecTBeHHBIE U AaHATUTUYECKUE
METOJIbI HCCJIEI0OBAHUS

MaTeMaTH4eCKUX MoJIelnen U
0C0OOEHHOCTH MX TPUMEHEHVSI.
Ymems:

[IpoBoauTH aHaIIN3 u
IKCTIEpUMEHTAITHHEIC
HCCIIE/IOBaHUSI B obmacv
MaTeMaTUIeCc KOTO
MOJICITUPOBAHMS, YUCJICHHBIX
METOJIOB u KOMIUIEKCOB
Mporpamm, a TaKXKe

OCYHICCTBJIATL UX OITUMU3AIIIO

C LICJIBIO YITyYIIEeHUs
XapaKTEPUC THK.

Braoemy:

Haprikamn KOMIIIEKCHOT'O
aHajM3a M SKCIEPUMEHTATHHBIX
HCCJIeI0BaHUN B obnacti
MaTeMaTHIECKOTr' 0
MOJICITMPOBaHMSL YHCJICHHBIX

He obnamaer
HEOOXOIUMBIMHU
3HAHUSIMH, YMCHHSAMH U
HaBBIKAMU.

O0magaeT HeOOXOUMBIMHU
3HAHUSIMHU B 00J1aCT!
TEOPETHIECKOTO aHAN3a
M UCCIIENOBaHUs
MaTeMaTHIeC KuX
MOJIENICH, YHCJICHHBIX
METOI0B U KOMIIIIEKCOB
pOTpaMM.

O0nagaeT HeOOXOUMBIMU
3HAHWSMHU M YMECHUAMU B
00J1aCTH TEOPETUUECKOTO
aHaJln3a U UCCJeA0BaHMs
MaTeMaTHYEeC KUX
MOJICJICH, YNCIICHHBIX
METOJIOB M KOMIIICKCOB
MpOTpaMM.

OoGnanmaer
HEOOXOIUMBIMHU
3HAHUSMH, YMCHHSAMH U
HaBEBIKAMU B 00J1acT!
TEOPETHIECKOTO aHaIHu3a
Y UCCIIENOBaHUs
MaTeMaTu4yec KUX
MOJCISH, YNCIICHHBIX
METOJ0B U KOMILIEKCOB
MPOTPaMM.

KontponbHble
paboTsl,
JIOKJIa]TBI,
BOTIPOCHI K
3ayery.




YpoBeHb OCBOEHHUS

[TnaHupyembie pe3yibTaThl OneHovHoe
OCBOCHHS KOMIICTCHITHA HEYIOBIICTBOPUTEITHHO YAOBIIETBOPUTEITHHO XOpOIIO OTIUYHO CPENCTBO
(MUHMMAJIBHBIN) (TIOPOTOBEIiT) (cpenHmit) (BBIC OKHIA)
METO/IOB u KOMIUIEKCOB
nporpamm, c EITBIO
OCYIIEC TBIICHHUS 1704
OIITHM U3 LN,
[IK-4 CnocobHocTh pa3pabatbiBath HOBbIE MaTeMaTUIECKUE METOJIbl, CUCTEMBI KOMIBIOTEPHOTO W MMUTAIIOHHOTO MOJICTUPOBAHMS M UHTEIUIEKTYaIbHOH 00paboTKu
JTAHHBIX.
3namy.
Toxxoast K pazpaboTtke

MaTeMaTHYEeCKHX MOJEINeH, a
TaK)K€ CHCTEM KOMITBIOTEPHOTO

u UMUTALHOHHOTO
MOJICITUPOBAHUS u
WHTEIJIEKTyalbHOH  00paboTKu
JTAHHBIX.

Ymemu:

Pa3pabatbiBath MaTeMaTH4eCKHE
MO/IETIH, CHCTEMBI
KOMITBIOTEPHOT'O "
UMHUTALMOHHOTO

MOJICTTUPOBAHUS u
WHTEJJIEKTyalbHOH  00paboTKu
JTAaHHBIX B obmacTiIx
HCCJIEAOBAaHUM.

Bradems:

HaBpikamu pa3paboTku
MaTeMaTHIeC KX MOJIEIIEH,

CHCTEM  KOMIBIOTEPHOIO U
UMUTAIMOHHOTO

MO/ICTTUPOBAHUSI u
WHTEJJIEKTyanbHOH  00paboTKu
JIAHHBIX.

He o6mamaer
HEOOXOIUMBIMU
3HAHWSAMH, YMCHUSIMH U
HaBBIKAMHU.

OO6anaeT He0OXOUMBIMU
3HAHWSMU B 0071aCTH
pa3pabOoTKH HOBBIX
MaTeMaTHIec KUX
METOJIOB, CHCTEM
KOMITBIOTEPHOTO U
WMUTAIIMOHHOT O
MOJICITUPOBAHHS,
WHTEJIEK Ty alIbHOM
00pabOTKH JaHHBIX.

Oo6iagaer HEOOXOIUMBIMHU
3HAHWSAMU M YMCHUSIMU B
obnacTv pa3paboTKu
HOBBIX MaTeMaTHIECKUX
METOJIOB, CHCTEM
KOMITBIOTEPHOTO U
WMUTAIIMOHHOT O
MO/ICTTHPOBAHYIS,
VHTEIIJIEKTY AJTbHOU
00pabOTKH JaHHBIX.

OOnanaer
HEOOXOIUMBIMHU
3HAHWSAMH, YMCHHUAMH U
HaBBLIKAMM B 00/1aCTH
pa3paboTKH HOBBIX
MaTeEMAaTHIEC KHX
METOJIOB, CUCTEM
KOMIIBIOTEPHOTO U
AMHTAIHOHHOTO
MOJIETUPOBAHHS,
VHTEIIJIEKTY ATbHOU
00pabOoTKY JAHHBIX.

KoHtponsHeIe
paboTsI,
JOKJIa Ibl,
BOIIPOCHI K
3aueTy.

I1IK-5 CnocoOHOCTh OCYHIECTBIISITH COOp, aHAINW3 HAYYHO-TEXHHYECKOW WH(pOpMAImy, OTCUYECTBEHHOTO WM 3apyOEKHOTO OIBITA IO TEMATHKE HWCCJECIOBAHUS B




YpoBeHb OCBOEHHUS

[Tnanupyemsble pe3ybTaThl OreHouHoe
OCBOCHHS KOMIICTCHITHA HEYIOBJICTBOPHUTEIILHO YIOBJICTBOPHUTEIILHO XOpOILO OTIMYHO CPENCTBO
(MUHMMAJIBHBIN) (TIOPOTOBEIiT) (cpenHmit) (BBIC OKHIA)
MaTeMaTHIeCKOM MOJISTTMPOBAHMH, YUCICHHBIX METOIaX M KOMIUIEKCaX MPOTrpaMM
3Hamy.
CoBpemMeHnHbsle MeTOIBI cOOpa U
aHaJIM3a HAYyYHO-TEXHHYECKOW B
obnacTH MaTeMaTnIecKOTo Obnanaer
MOJIETTUPOBAHNS, YHCJICHHBIX HEO0OXOTUMBIMU
METO/I0B u KOMIIIEKCOB Obnanaer HeoOxonumbiMK | O0NagaeT HEOOXOAUMBIMHU | 3HAHWSIMU, YMEHUAMH U
HpOrpamMM. 3HaHWSIMU B 001acT! 3HAHWSIMU M YMEHUSIMU B HaBbIKaMU B 00J1acTH
Ymems: He oGnanaer cOopa u aHanm3a Hay4yHo- | obOmacTi cOopa u aHaH3a cOopa n aHanmu3a KomtponbHpie
AHanM3upOBaTh Hay4JHO- HEO0OXOTMMBIMU TeXHHYEC KON HayYHO-TEXHIMYECKOU HAyYHO-TEXHUYECKOU padot,
TEXHUUECKYI0 HWHOOpPMAaIMIO B | 3HAHUSAMH, YMEHUSIMH U | UH(bOpMAIMK, 00001eHns | nadGopMaImu, 0000 eHns uH(pOpMAIH, FIORTTAIR,
paMKax BBIOPAHHOW TeMaTHKH HaBBIKaAMH. OTEYECTBEHHOTO U OTEYECTBEHHOTO U 0000mIeHNs BOTPOCHIK
UCCIIEIOBAHMUSI. 3apy0eKHOTO OIIBITA TIO 3apy0eKHOTO OTIbITA TI0 OTEYECTBEHHOTO U satety.
Bnadems: TeMaTVKe UCCIICMOBAHUMN. | TeMaTUKE HCCJICJOBAHUNA. | 3apyOeXHOTO OIbITA 10
HaBpixamu 0000meHus TeMaTHKe
OTEYECTBEHHOTO U 3apyOeHOTO UCCJICIOBAHMUI.

OTIbITA TI0 BHIOPAaHHOW TeMaTHKe
WCCJICJIOBAHMS, aHATU3UPOBATH
TIOJTYYCHHBIC JIaHHbIC.




7.3 TunoBble KOHTPOJIbHBbIE 3aJaHMsl MWJIM HHBbIE MAaTepPHAJIbI,
HeoOXoauMbIe [IJIsi OLEHKM 3HAHWi, YMeHUil, HABHIKOB M OIbITA
NAeATeJTbHOCTH, XapPaKTePU3YIIUX 3Tanbl ()OPMUPOBAHUS KOMIIETEHIMII B
npouecce 0 CBOEHNS 00Pa30BATEJIbHOI NPOTrPaMMBbI

Hoknaowt

Jloknag — 3TO KpaTKoe M3JI0KEHUE B MUCHbMEHHOM BUJIE COJACPKAHUS U
pE3yNbTaTOB HMHIAUBHUAYAIbHON Yy4eOHO-UCCIIEIOBATENBCKONU JIEATEIBHOCTH,
UMEET PErIaMeHTUPOBAHHYIO CTPYKTYpY, colep:kaHue u odopmieHue. Ero
3a/la4aMU SIBJISIFOTCS:

1. ®opMupoBaHHE yYMEHHUM CAMOCTOATENbHOW pabOThl ¢ MCTOYHUKAMU
JUTEpaTyphl, UX CHCTEMATU3AIHS;

2. Pa3BuTHE HABBIKOB JIOTHYECKOTO MBILIJICHUS;

3. YriyOneHue TeopeTHYEeCKUX 3HaH UM IO TPOOIIeMe HCCIeOBAHUsL.

Tekcr noknama AOKEH COAEPKAaThb apryMEHTUPOBAHHOE H3JIOKECHUE
onpeneneHHo Tembl. Jlokiman JoikeH OBITh CTPYKTYpUpOBaH (10 TJaBam,
pasnenam, mnaparpadam) W BKIIOYaTh pas3fefibl: BBEACHHE, OCHOBHAS 4YacTb,
3aKJIFOYEHHE, CIIUCOK UCIIOJIb3YEMBIX NICTOYHHUKOB. B 3aBUCHMOCTH OT TEMAaTUKHU
JOKJIaa K HeMy MOryT ObITb OQGOpPMIEHBI NPHIOKEHUS, COAEpKallKe
JOKYMEHTBI, MJUTFOCTPALI U, TAOJIU LB, CXEMBI U T. JI.

Pexomendyeman memamuka 00K1a008 no Kypcy:

Hctopust BO3HUKHOBEHUS TEpMUHA « BOJIbIIINE TaHHBIEY.
Hcrounrku 60TIBIINX TaHHBIX.

Kaknmu o6beMaMu JaHHBIX MBI MOKEM YTIPABJISTH?
Pa3BuTue OONbLINX TaHHBIX.

abrhowbdE

[uxn apTHEpa B pa3BuTHU HHGOPMAIMOHHBIX TEXHOJIOTHA.

KoHTpo.bHbIE padoThI
Ilpumep 3a0anuii na KOoHmpoabLHLIE pAOONBL

1. OcobenHocTu 0TOOpakeHU s BpeMeHHbIX MeTOK B BigT able.

2. HIVE - xpanunume OOJBIIUX JaHHBIX: apXUTEKTypa, pabora ¢
JTAHHBIMH.

3. Ananu3 1aHHbIX ¢ momoibio PIG.

4, JlorucTUYecKHii aHaJIU3 C MCITOJIb30BaHueM Splunk.

5. Pabora ¢ nanasiMu ¢ momobio Spark DataFrames u Spark SQL.

Bo MPOCHI HA 3249€T

YK-1 Cnioco0HOCTh K KPUTHYECKOMY aHAIN3Y U OLeHKE COBPEeMEHHbIX HAyYHBIX
AOCTHKCHUH, T€HEPHPOBAHHUI0O HOBBLIX HAEH IPH pPeIIeHHMH HCCJICA0BATEIbCKHX H
NPAKTHYe CKUX 3a/1a4, B TOM YHCJIe B MeKIMCHUIIMHAPHBIX 00J1aCTSAX.

ITK-1 CniocoO0HOCTH BBINOJHATH TeOPeTHYECKUI AHAIM3 U IKCIIe PUMEHTAIBHOE
HCCJIe J0BAaHME MAaTeMATHYECKUX MO/1eJIeil, Y CJICeHHbIX MeTOI0B H KOMILJIe KCOB IPOTrPaMM
C LeJbI0 YJIYYINIEHHSs HMX XapaKTepPHCTHK, a TaKke pa3BHBaTb KadeCTBeHHbIEe U
aHAJIUTHYe CKHe MeTOAbI HCCJIeJ0BAHMS MaTe MAaTHYECKHUX MO eJIeil.



IIK-4 Cnoco0HOCTHL pa3padarbiBaTh HOBbIE MaTeMaTH4yeCKHe MeTOAbl, CHCTeMbI
KOMIILIOTE PHOT0 ¥ MMUTAIIMOHHOTO MOJAEJIMPOBAHMUS U MHTEJUIEKTYAJIbHOH 00padoTKu
JaHHBIX.

ITIK-5 Chnoco0HocTh OCYymIeCTBJATH C€OOpP, AaHAIN3 HAYYHO-TEXHHYECKOI
nH(popMannu, 0Te4YeCTBEHHOI0 M 3apy0e’KHOI0 ONbITA IO TeMATHKE HCCJICJ0BaHHS B
MaTeMaTUu4€¢ CKOM MOJIC€JIUPOBAHUM, YN CJIC HHBIX ME€TOAaX U KOMIIJIEKCAX ITPOrpamMmm

1. Hcropus BO3HUKHOBEHHSI TepMUHA « bonblive 1aHHbIEY.

2. HcTtoyHukuy OONBIINX JAHHBIX.

3. Paspurme Oompmmx JaHHBIX. Ilukn TapTHepa B pa3BUTHH
WH(OPMAITMOHHBIX TEXHOJIOTHH.

4. OcunoBbl Hadoop. ba3oBrrit Habop kommonenToB Hadoop.

5. bazoseie Mmonynu ¢peiimBopka Apache Framework.

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

7. MapReduce Framework u YARN.

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

9. Basosslie mpuioxenus Hadoop: Pig, HIVE, HBASE.

10. HBase — pacrnipesieieHHas 1 MacTadbupyeMas 0aza JaHHBIX 171 pabOThI
¢ OOJIBIIMMU JAHHBIMU.

11. CpaBuenue HBase u HDFS.

12. Monens nanabix B HBase.

13. 3akonomepnoctu popmupoBanus BigTable.

14. OcobennocTu 0TOOpakeHu st BpeMeHHbIX MeTOK B BigT able.

15. HIVE — xpanwnuiie OOJbIIMX JaHHBIX: apXUTEKTypa, padora cC
JTAaHHBIMH.

16. Aranus nasabix ¢ momolubio PI1G. Komauaer PIG.

17. JlorucTuyeckuii aHaIu3 C UCIIOIb30BaHueM Splunk.

18. Pabota ¢ nanasiMu ¢ momotibto Spark DataFrames u Spark SQL.

19. OcHoBpl MamuHHOTO OOydeHHsl. «OCMBICICHUE MNaHHBIX» JUIS
MaIIMHHOTO OOYYEHUSI.

20. OcuoBrl KNIME.

21. Knaccuukanusi ”HCTPYMEHTOB, TEXHUK W QJITOPUTMOB MAIIMHHOTO
oOydeHwusI.

22. AccolinaTuBHBIC TpaBuUiIa.

23. KnacTepHblii aHAIH3.

24. Knacrepusanus B KNIME.

25. Knactepusanus B Spank.

26. ConuanpHble ceTH ¥ 0a3bl 3HAHUU KaK UCTOYHHUKHU OOJIBIINX JaHHBIX.

27. Ilomxompl K 00pabOTKe OONBIINX JAHHBIX, CTPYKTYPUPOBAHHBIX B BUIE
rpados.

28. Open Source-pemeHus g o0pabOTKH OOJBITUX 00BEMOB TpadOBBIX
JTAHHBIX.

29. Apache Giraph u GraphLab.

30. MapReduce 1 06paboTka KpynmHOMACIITa0OHBIX TPaQOB.

31. MapReduce npotus Giraph.



7.4 MeTtoauyecKkue MaTepuasbl, OINpelesilolre TMPOoLeIypPbI
OLICHUBAHUSI 3HAHMN, YMeHMiIi M HABBIKOB H ONbITA JAeSTEJbHOCTH,
XapaKTepu3yIIUX 3Tanbl ()OPMHUPOBAHNUS KOMIIETEHIIUAM

KoHTpons OCBOEHMS AUCHMILUIMHBI NIPOBOJUTCA B COOTBETCTBUU C
[Tn Ky6I'AY 2.5.1 Texkymuii KOHTpPOJIb YCIIEBAEMOCTH M IMPOMEKYTOUHAS
aTTecTaIus 00yJarouXcsl.

KputrepusiMmu  oleHKHM JOKJAaJa  SBJSIFOTCS: HOBH3HA  TEKCTa,
00OCHOBAHHOCTh BBIOOpPa HWCTOYHHUKOB JIMTEPATYPhl, CTCICHb pPACKPHITHUS
CYIIHOCTH BOIIpoca, COOTI0IeHUs TpeO0OBaHUM K 0()OPMIICHUO.

O11eHKa « OTJIMYHOY» — BHITIOJTHEHBI BCE TPEOOBAHMS K HAITMCAHHIO JJOKTa1a
o0o3HaveHa mpobeMa 1 000CHOBaHA €€ aKTYalTbHOCTh; CACIIaH aHAIN3 Pa3TUUHbIX
TOYEK 3pCHHUSI Ha pacCMaTPUBAEMYIO IIPOOJIEMY 1 JJOTHYHO U3JI0’KeHa COOCTBEHHAs
MO3UIMS; CHOPMYTUPOBAHBI BBIBOJIBI, TEMa PACKPBITA IMOJTHOCTHIO, BBIIEPIKaH
00BEM; COOITI0IEHBI TPEOOBAHUS K BHEIIIHEMY 0() OPMIICHHUIO.

Or1eHKa «X0POII0» — OCHOBHBIC TPEOOBAHUS K JOKJIAAY BBIITOJHCHBI, HO
Ipy 3TOM JIONMYIICHBl HEAOYETHl. B YacTHOCTH, HMMEIOTCS HETOYHOCTH B
U3JIOKEHUW MaTepHalia; OTCYTCTBYET JIOTHYECKasl TIOCIEI0BATEIbHOCTh B
CYXXJICHUSIX; HE BBIIEpKaH 00BEM JJOKIIaIa; HMEIOTCS YITYIIECHUS B 0)OpPMIICHUH.

O1eHKa «y/10BJI€TBOPUTETBHOY» — UMEIOTCS CYIIIECTBECHHBIC OTCTYIIJICHUS
OT TpeboBaHMi K pedeprupoBanHmio. B yacTHOCTH: TeMa OCBEIEHA NI YaCTHYHO;
JOMYIIEeHBI (PaKTHIECKUE OITMOKH B COJICPKAHHHN JJOKJIA[a; OTCYTCTBYIOT BBIBOIBL.

OrneHka «Hey/I0BJETBOPUTEILHO» — TeMa JOKJIaga HE pPacKpbITa,
OoOHapy>KMBAETCSl CYIIECTBEHHOE HEIMOHMMAaHHE IMPOOJIeMbl WIIM JOKJIaa He
IIPEJICTABJICH BOBCE.

Kpurepun o ieHKM KOHTPOJIBHBIX PA00T 00y4YaroLIMXCS

«3a4TeHo» BBICTABISIETCS, B Ciydae JACMOHCTpAIlMd OOy4YarolIuMCs
XOpOIIMX 3HAHUW HM3YYEHHOro Yy4eOHOro marepuaja IO MPeJIoKEHHBIM
BOIlpocaMm; OOy4YaloIIUICSs JOTUYHO W  TOCJIENOBAaTEIbHO HU3JIaraeT u
UHTEPIIPETUPYET MaTepualibl yueOHOTO Kypca; MOJHOCTHIO PACKPBIBAET CMBICI
npeajiaraéMbIX BONPOCOB M 3aJaHUii; IMOKa3bIBAET yMEHUE (POPMYJIHPOBATH
BBIBOJIBI 1 OOOOIIEHUS 110 TEME 3aJaHU .

«He 3auTeHo» BBICTaBIAETCS NPU HAIWYUM CEPbE3HBIX YMNYIICHUW B
npolecce H3J0KEHUsI MaTepuaia; HEyAOBJIETBOPUTEILHOM 3HAHUU 0a30BBIX
TEPMUHOB U TOHSATUN Kypca; OTCYTCTBUM JIOTMKH U IOCJIEI0BATEIBbHOCTH B
U3JI0)KEHUU OTBETOB Ha MPEUIOKEHHBIE BOIPOCHI;, B CIIy4ae HEBBINOJIHEHUS
OJIHOTO MJIM HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB KOHTPOJIBHOU PaOOTHI.

Kpurepuu oieHKH Ha 3ayere

«3a4TeHO» BBICTABIISIETCS, B Ciydae JACMOHCTpAIlMd OOy4YaroIIuMCs
XOpOIIMX 3HAHMW HW3Yy4YEHHOro Yy4eOHOro Marepuajga II0 IpeaI0KeHHBIM
BoOMpocaM; OOydYaroluMiics JIOTHYHO W  IOCIEIOBATEeIbHO HW3jaraetr u



HHTEPIPETUPYET MaTepralibl Y4eOHOTO Kypca; IMOJHOCTHIO PaCKPBIBACT CMBICI
npejiaraéMbIX BOMPOCOB WM 3aJlaHHWH; IMOKa3blBaeT yMeHHUE (HOPMYyIHpPOBaAThH
BBIBOJIBI M1 00OOIIIEHHS ITO TEME 3aJaHUIA.

«He 3auteHO» BBICTABISCTCS NPU HAIWYWH CEPHE3HBIX YIYIICHHH B
mpoIecce M3JI0KCHUs MaTepualia; HEyJOBJICTBOPUTEIBHOM 3HAHHWHU 0a30BBIX
TEPMUHOB W TIOHATHH Kypca; OTCYTCTBUU JIOTUKH W TOCIEIOBATEIBHOCTH B
M3JIOKEHUW OTBETOB Ha MPEJIOKEHHBIE BOMPOCHI, B CiIydae HEBBITIOJTHEHUS
OJIHOTO MJIK HECKOJIBKO CTPYKTYPHBIX 3JIEMEHTOB KOHTPOJIHHOM paOOTHI.

8 [lepeyeHb OCHOBHOII M IOMOJTHUTEJILHOI y4eOHOM JTUTE PaTyPbI

OcHoBHas1 yueOHasl IUTEpaTypa

1. ®denun, ®. O. Ananus ganubix. Yacts 1. [loaroroBka 1aHHBIX K aHATH3Y
[DnexTpoHHBIN pecypce] : yuedHoe nocodue / @. O. @eaun, ©. ©. OeauH. —
DJIEKTPOH. TEKCTOBbIE TaHHbIE. — M. : MOCKOBCKHUI TOPOJACKON NEAArOrn4eCKU i
yHuBepcuter, 2012. — 204 c. — 2227-8397. — Pexum nocrymna:
http://www.iprbookshop.ru/26444.html

2. ®enun, ®. O. Ananus nansbix. Yacts 2. UacTpymenTsl Data Mining
[OnexTpoHHBIN pecypc] : yueOHoe nocodue / @. O. Penun, ©. ©. Oenun. —
DIIEKTPOH. TEKCTOBbIE TaHHbIE. — M. : MOCKOBCKHUI TOPOJICKON EAATOTHY € CKU 1
yHusepcuter, 2012. — 308 c. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/26445.html

JlonoJiHUTE IbHAS y4eO Hasl TuTepaTypa

1. CratucTuueckuil aHaiau3 JaHHBIX, MOJCIMPOBAHUE U HCCIICIOBAHUE
BEPOATHOCTHBIX 3aKOHOMEpHOCTEW. KOMITBIOTEPHBIN MOAX0A [DJIEKTPOHHBIN
pecypc] : mororpadus/b. 0. Jlememko, C. b. Jlememiko, C. H. IlocTtoBanos, E.

B. UYumumroBa. — DJEKTPOH. TEKCTOBbIE mJaHHBIE. — HoBocubupck
HoBocubupckuii rocyapcTBeHHbIN TeXHUYeCKU M yHuBepeuteT, 2011. — 888 c.
- 978-5-7782-1590-0. — Pexum JOCTyTIA:

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

2. Yac, Makkunnu Python m ananu3 naHHbIX [DIEKTPOHHBIA pecypc] /
Makkunnu Yoc ; nep. A. A. CAIMHKAH. — DJEKTPOH. TEKCTOBBIE JaHHbIEC. —
Caparos : [Ipodobpa3zoBanue, 2017. — 482 c. — 978-5-4488-0046-7. — Pexum
noctyma: http://www.iprbookshop.ru/64058.htmi

9 IlepeyeHb pecypcoB MH(OPMALMOHHO-TeJIe KOMMYHHUK ALY OH-
HoH ceTH «AHTEpHET»

JIEKTPOHHBbIE 0 NOJIMOTEYHbIE CUCTEMBbI
Ne HaunmeHoBanme Temaruka Ccblika




1. IPRbook Y HEBEepcaTbHAS

2. OOGpa3oBaTebHBINA MOPTAI Y HuBepcaabHas
Kyol'AY

10 MeToguueckue yKazaHus JAJis1 00y4alomuxcsi MO 0CBOEHU IO
ITUCHUIIHHBI

CoBpeMeHHBIE METOAMKH aHAIN3a, TEXHOJIOTHMH XpaHCHUS U 00pabOTKH
HECTPYKTYPHUPOBAHHBIX U OOJIBIINX JAHHBIX : METOJI. YKA3aHUS 110 KOHTAKTHOHN U
camocTosTenbHOM padote / cocT. E. B. TlomoBa, A. A. IletpoB. — KpacHomap :
Ky6I'AY, 2019. — 23 C. Pexum JOCTyTIa:
https://edu.kubsau.ru/file.php/118/SMATKHIONIBD MU _528137 vl _.PDF

11 IepeyeHb HHPOPMAUOHHBIX T€XHOJIOTHIi, HCIOJIb3yeMbIX
IPU OCYLIEeCTBJICHUHU 00Pa30BaTEJLHOIO MPOLEcca N0 AMCUUILIMHE,
BKJIIOYAS NepevYeHb MPOrpaMMHOI0 odecnevyeHUsI U
HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

NudopmManiuoHHble TEXHOJOTHHU, HUCIOJIb3yeMble MPHU OCYIIECTBICHUU
0o0pa3oBaTenpHOrO TMpolecca MO JUCIHUIIMHE MO3BOJSIOT: 00eCHeduTh
B3aMMO/ICHCTBHE MEXK/Ty Y4aCTHUKaMU 00pa30BaTEeNILHOTO MPOIIECcca, B TOM YU CJIIE
CUHXPOHHO€ U (WJIM) ACHHXPOHHOE B3aUMOJICHCTBUE IIOCPEICTBOM CETH
"ntepuet"; ¢duUKCHpOBaTh XOJ 00pa30BaTEIBHOTO Mpollecca, pPe3yJIbTaToB
MPOMEXYTOYHOM aTTecTallud MO0 AUCHHUIUIMHE U Pe3yJbTaTOB OCBOCHHS
o0pa3oBaTeNbHON MPOrpaMMbl; OPraHU30BaTh MPOIECC OOpPa30BaHUS MYTEM
BU3yIM3allUM  HM3y4aeMold HHQPOPMAIIMU  TOCPEACTBOM  HCIIOJIB30BAHUS
Npe3eHTalni, y4eOHbIX (PUIBMOB; KOHTPOJIMPOBATH PE3yJIbTaThl OOyYeHUs Ha
OCHOBE KOMIBIOTEPHOT'O TECTUPOBAHHUSL.

IIporpammHoe o0ecnieueHue:

Ne | HaumeHnoBanue Kparkoe onucanue
1 | Microsoft Windows OmnepanoHHas cUCTEMA
2 | Microsoft Office [TakeT 0pUCHBIX MPUTOKEHUN
3 | Cucrema TecTupoBanus | TecTupoBaHue
INDIGO

IlepeuyeHb COBpeMEHHBIX PO GeCCHOHAIBHBIX 0 a3 TaHHbIX,
HH(} O PMALMOHHBIX CIIPABOYHBIX M IO MCKO BBIX CHCTEM

[ Ne | HaumeHoBaHue | Temaruka | DJIe KTPOHHBIM ajpec
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1. | I'apanr IIpaBoBas https://www.garant.ru/
2. | Koncymbranr IIpaBoBas https://www.consultant.ru/
3. | Hayunas NEKTPOHHAS Y HuBepcanbHas https://elibrary.ru
oubsmorexa
«cLIBRARY.RU»

Hoctyn k cetu Uareprer u IUOC yHuBepcurera

12 MaTtepuajibHO-TeXHUYECKOEe ofecrnedyeHue /Jsi O0OydeHH s

nmo AMCOMIIJIMHE

[Inanupyemble MOMEIIEHUS Jisi TPOBEICHUS BCEX BUJIOB Yy4eOHOMH

ACATCIIBHOCTHU

HauMmenoBanue yueOHbIX
IPEIMETOB, Ky PCOB,
JCIUTUINH (MO Ty JIeH),
MIPaKTHKH, HHBIX BUIOB
y4eOHOM AesATeIbHOCTH,
Mpeay CMOTPEHHBIX
y4eOHBIM IIAHOM

HaumeHnoBaHue moMeIeHui J1st TP O BEICHUS

BCEX BUJIOB y4eOHON AeATEIbHOCTH,
Mpe Iy CMOTPEHHO M Y4eOHBIM TUIAHOM, B TOM
YHCIIE TOM SIICHI [UTS CaM O CTOSITEIbHON
paboThI, C yKa3aHHWEM MEPEUHs OCHOBHOTO

000pyn0oBaHUs, y4eOHO-HATIISIHBIX T0COO Uit

1 UCITIOJIb3Y €MOI'0 TP OIrPaMMHOI0

A ipec (MeCTOTOIOKEHNE) TOMEIISHU I
IV IPOBEICHHS BCEXBUAOB yIEOHOM
JIESITEIIbHO CTH, ITP € Ty CMOTP €HHOU
y4eOHBIM IJIAHOM (B Cllyyae peatu3alim
00pa30BaTeNBHOM TPOrpaMMBI B CETEBOM
(hopMme OO THUTETLHO Y Ka3bIBAETCS
HaMMEHOBaHUE OPraHm3aluy, C KOTOPOH

00pazoBaTenpHON obecrieueHus 3aKIIIOYEH JJOTOBOP)
IPOTrpaMMBI
1 2 3

CoBpeM eHHBIE M ETOANKA
aHaJM3a, TEXHOJIOTHH
XpaHeHus 1 00paboTKu

HECTPYKTYPHP OBaHHBIXH
0OJIBIINX JAHHBIX

ITomemenne Ne207 DK, momans — 62,6
KB.M.; ITocagouHeIxMecT— 30; moMeleHue

JUTSL TP OBEICHUS 3aHSITUH JIEKIIMOHHOTO TUTIA,

3aHATHIA CEMUHAPCKOT0 TUIIA, TPYIIOBBIX A
WHIMBUTY aJIbHBIX KOHCY IFTALIUH, TEKY LIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOW aTTeCTallNY;
KOHWMIIMOHEp — | mT.;
TEXHHYECKUE CPEICTBA 00y YCHHS
(koMmTmBIOTE TIepCOHANBbHBIA — 10 11T.);
noctyn k cety « MTHTepHE?;
JOCTYTI B JICKTP O HHY FO HH(O PMALMOHHO -
00pa3oBaTeNbHYIO CpEly yHUBEPCHTETA,
crienran3up oBaHHas Mebenb (yueOHas
JIOCKa, yaeOHas MeOeb);
nporpamMHoe obecrieuenue: Windows,
Office, Indigo Office

TTomemenne Ned SK, mnomags — 31,1 kB.M.
MOM eIICHHE JUTS XpaHCHHS U
PO UIAKTHIECKOTO 00 CITy JKHUBAHUS
000pyIOBaHHUSI.
KOHIUIIOHEp — 2 IIIT.;
nmaboparopHoe 000pyI0BaHKe
(mrkad mabopatopHsrii — 1 it
Ha0op Naboparopublii — 1 mIT.;);
TEXHHYECKUE CPEICTBA 00y UCHHUS
(mpunTep — 1 1wT;
npoektop — | mt.;
MUKpOoH— 1 1IT.;
non—4 mr.;
cepep — l mit,;
HOCHTEJb HH(p OpMaImy — | mT.;

350044, KpacHomapckuii Kpai, T.
Kpacuonap, yn. um. Kanuanna, 13

b

KOMIIBIOTEP IePCOHAIbHBIN — 15 11T.).



https://www.garant.ru/
https://www.consultant.ru/
https://elibrary.ru/

CoBpeMeHHbBIE METOIUKH
aHaM3a, TEXHOJIOTHH
XpaHeHUs 1 00padoTkn
HECTPYKTYPHPOBAHHBIX I
OOJILIINX JAHHBIX

ITomemenne Ne206 DK, mocagogHbIXMECT —
20; mmoma s — 41 KB.M.; HOMeEIIeHNE I
CaMOCTOSITEIILHOH pabOTHI.
TEXHHYECKUE CPEJICTBA 00YUCHHS
(KOMTIBIOTED MTEPCOHATBHBIA — 9 IIIT.);
JnocTyn K cetu « IHTepHE T
JOCTYTI B 3JICKTPOHHY FO HH (O PMAIIOHHO -
00pa3oBaTeNBHYIO CpEy YHUBEPCHTETA;
CHeTHaN3upOBaHHA MeOens (yueOHast
MeOeb).

[Mporpammuoe obecnieuenue: Windows,
Office, cnennanM3npoBaHHOE TULEH3MOHHOE
U CBOOOJHO PacHpOCTPaHIEMOE TP OrPAMMHOE
o0Oecreyenne, mpeay CMOTPEHHOE B pabodei
mporpamme

350044, KpacHomapcKuii Kpaii, T.
Kpacnogap, yn. um. Kamiannaa, 13

CoBpeMeHHBIE M ETOTKHI
aHaJIM3a, TEXHOJIOTHH
XpaHeHus 1 00paboTKu
HECTPYKTYPHP OBaHHBIX 1
OOJIBIINX JAHHBIX

ITomemenune Ne211a HOT, mocagounbIxMecT
— 30; mnomaas —47,1 KB.M; IMOMEILIECHHE
JUTSI CAMOCTOSITSJILHO U pabOThI.
TEXHUYECKHUE CPEICTBA 00y UCHHS
(npunTep — 2 1IT.;
skpaH— | mT.;
npoexrop — 1 mr,;
ceteBoe o0opynoBaHne— | mT.;
nomn— 1 1T,

KOMTIBIOTED ITePCOHATBHBINA — O IIIT.);
JIocTym K cetn « IHTepHET»;

JOCTYTI B 9JIEKTPOHHY IO HH (O PMAIIFOHHO -
00pa3oBaTENBHYIO CpEly YHUBEPCHTETA;
CHeTHaNT3UPOBaHHA MeO b (YueOHast
MeOeb).

[porpammuoe obecnieuenue: Windows,
Office, cienmam3up OBaHHOE JTUTIEH3MOHHOE
1 cBOOOJHO PacIpoCTpaHsIeMOe TP OrPAMMHOE
o0ecreyenne, mpeay CMOTPEHHOE B pabodei
porpamMme

350044, KpacHomapckuii Kpai, T.
Kpacuonap, yi. um. Kamiuauna, 13




