depepasibHOE TOCyJapCTBEHHOE 610/pkeTHOe 06pa3oBaTesibHOe
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PABOYAA IMTPOrPAMMA JUCHHUIIVIMHBI
HaunMmeHOBaHMe JMCIMIIIMHBI:

“JIaT(l)Oprl, TE€XHOJIOTHUHU U IPUJTIOXKEe HUA BoibIIMX JAHHBIX

YpoBeHb BbICHIEro 06pa3oBaHMs:
mazucmpamypa

HanpaBneHne NoAroTOBKH / CIeHaJIbHOCTb:

01.04.02 "lIpuknaaHas maTeMaTuKa 1 HHpopmaTuka" (3++)

HanpasieHHocTs (mpoduib):

METOABI U TEXHOJIOTHH o6pa60'rlm AAHHBIX B reTEpOreHHbIX BbIYH CJIMTEJ/IBHBIX CpeAax

®opma 0byyeHus:
OYHas

Jy6Ha 2024



Pabouyass mnporpamMma AUCUMIUIMHBI (MoAyJsis) pas3paboTaHa B COOTBETCTBUU €
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBjaeHuio noArotoBku 01.04.02 "[IpuksajgHass MaTeMaTHKa U

MHPOpMaTHUKA" MporpaMMbl MaruCTpaTypbl B peJJlakliuu npukasza MI'Y ot 20 T.



1. MecTo gucuMIIMHBI (MoAyJisi) B ctpyktype OIIOII BO:
JvcuunanHa oTHOCUTCS K BapuaTuBHou yactu OIIOIT BO.

2. BxoaHble Tpe60OBaHUA AJIS1 0CBOEHMS AU CIUIIIUHBI (MOAYJIA), NpeBapHUTebHbIe YCI0BUA
(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

[lnanupyemblie pe3yjbTaThl 00Y4EeHHUS M0 JHCUHUILIMHE (MO1YJII0)

Coaep:xanue H KO/

Nuaukarop (mokasareJib)

Iliianupyemsble pe3yJibTaTbl 00y4eHHs

KOMIIeTeHIIHH. AOCTH/KEHHS] KOMIETEHIHH | MO JMCUMILINHE, CONPSAKEHHbIE €
HHAMKATOPAMH 10CTHKEHUS
KOMITeTeH Ui

CIIK-4. CriocoOHOCTb CIIK-4.1. Pa3zpabarbiBaer 3HaTh

pa3pabaTbIBaTh CHCTEMHOE
M IIPUKJIA/HOE
nporpaMMHoe obecrnedyeHue
JUIs KPYTIHBIX ITPOEKTOB,
MCII0JIb3Ysl TEXHOJIOTUH
pacnpeie/IeHHbIX
napaJuieIbHbIX
BBIUMCIICHUH, METO/IOB
aHAJIMTUKH OOJIBIIMX
JTAHHBIX, METO/10B
ri1yOOKOro MalliMHHOTO
o0y4deHus

CUCTCMHOC U NMMPUKIIAAHOC
porpaMMHoe o0ecreueHue
JUI KPYIIHBIX IIPOEKTOB,
UCIO0JIb3Ysl TEXHOJIOTHH
pacrpeieIeHHbIX
napauieIbHbIX BBIUHCIICHUH,
METO/10B aHATUTUKH
0OJIBIINX JaHHBIX, MCTOA OB
ri1yOO0KOro MalimHHOTO
o0y4eHus

OCHOBHBIEC KOHIICIIINHU, TOXO0bI U
apXUTEKTYpbl 00paboTKu bonbumx
JTAaHHBIX. DKOCUCTEMBI U TIAT(HOPMBI
BonpmX 1aHHBIX U MX IPUMEHCHHUE B
HAYYHBIX U KOMMEPYECKUX MPUIIOKEHHSIX.
ApPXUTEKTYpHBIC TPUHIIUITBI 00pabOTKH
bonpumx ganubix. JismOna- u kanmna-
apxutekTypsl. [Inatdhopmennsie
’KOCHUCTEMBI U OCHOBHBIE IPOrPAMMHBbIE
peLeHus.

YMmersb

[TpoBoaNTE MOTOKOBYIO 00PadOTKY
OonbMX 00BEMOB IaHHBIX U
pa3zpadaTbiBaTh ClleHApUHU €
MCII0JIb30BaHHS.

HMeTh NpakTHYeCKHi ONbIT
[IpumeHeHns: METOI0B MALLIMHHOTO
o0y4yeHus B aHann3e bonbInx JaHHBIX.

4. 06 beM JUCUMIIJIMHBI COCTaBJIIET 3 3.e., B TOM 4Hcie 36 akageMHYECKHX 4acOB, OTBEIEHHBLIX Ha
KOHTAaKTHYIO pa0oTy o0ydaromuxcs ¢ mpernojaBareneM, 72 akaJeMHUECKHX YacOB Ha CaMOCTOSITCIBHYIO
paboTy 00yyarouMXxcs.



5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHUX KOJIMYEeCTBa aKaJeMUY€eCKHUX YaCOB U BU/bI YYEOGHBIX 3aHATHH (B CTPOTOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HauMeHoOBaHMe pa3/je/ioB U TEM

HoMuHabHbIE TPYA03aTPaThI

AMCHUIIMHBI (MOAys), 00y4Yamwierocs
KoHTakTHas pa6ora 8 g
dopma npomMeKyTOYHOH (pa6ora BO & g
aTTeCcTalMHy No AU CHUNJIMHE B3aUMO/eHCTBUM C : Ee
CamocroaTe | = s = S
(Moay1i0) npenojasareJieM) = S EE
BH /bl KOHTAKTHOIA JIbHas o oS g
paGoThl, pa6ora Z S 5 S
aKajeMuueckue yacpl | OOydawuwer | = S8 2
ocs = o £
o) o ; S ©E 3
= 5 aKkajgemMuyec | X =Sz
w © ® «© < —
=T =S KHe 4achbl o =
= T = > Qo= = ="
® O ® © o <)
z s = > 3] S
g = F g 5 F /m
g v
= o
Paspesn 1. 0630p TexHOJOTUH 4 4 8 onpoc
Bosbmiux gaHHbIX. KoHLenmuy,
3KOCUCTEMBI, NJATPOPMBbI,
NPUJIOKEHUS.
Paspges 2. ApXUTEKTYpbl U 4 8 12 onpoc
TEeXHOJIOTUYeCKHe pelleHus AJis
nsatdopM BosiblIKMX JaHHBIX.
Pazpen 3. PacnipesesiéHHble -+ 8 12 omnpoc
XpaHuJaua BosbINX JaHHBIX.
Pazpen 4. [loTrokoBast o6pabotka | 4 8 12 onpoc
Y aHAJIM3.
Pazpen 5. UnTerpauus, 4 8 12 onpoc
npeo6pa3oBaHHe U yIpaBJeHHe
JIAaHHBIMHU.
Pazzen 6. Busyasusanus u 6 12 18 omnpoc
aHaJIMTHKA.
Paspgen 7. MeTo bl 4 8 12 onpoc
VHTeJIJIeKTyaJlbHOU 06paboTKU
JIQaHHBIX.
Pazzen 8. TeHeH UM pa3BUTUSA 6 4 10 omnpoc
TeXHOJIOT U, 6€30MacHOCTb U
nepcrneKTUBHbIE NPUJIOKEHHUS.
Jpyrve BUAbl CAaMOCTOSATENbHOU
paboThl (OTCYTCTBYIOT)
[IpoMexxyTOo4YHas aTTecTayus 36 36
(3k3aMeH)
HToro 36 72 108 —




5.2. CopgepxaHue pa3ae/ioB (TeM) AU CHUIIIUHbI

Nen/m | HauMmeHoBaHMe pa3jesioB (TeM) CopepxaHue paszenoB (TeM) AUCIUNINH
JUCIIUIIJIUHBI

1. Pazzen 1. 0630p TeXHOJOTUH OcHOBHBIE KOHLENLMH, TOAX0/Abl U APXUTEKTYPhI
Boabmux gaHHbIX. KoHnenuuu, 06paboTku bosibIIKX JaHHBIX. JKOCUCTEMbDI U
3KOCUCTEeMBbI, 1aTGOPMBI, niaTdopmbl Bo/bIIMX JaHHBIX U UX TPUMEHEeHHEe
NPUJIOKEH US. B Hay4YHbIX U KOMMepPYeCKUX IPUJI0KEHHUSIX.

2. Pazpen 2. ApXUTEKTYpHbI U ApXUTeKTypHble NPUHLUIbI 06paboTKU Bosbuiux
TEXHOJIOTUYeCKHe pelleHus AJid JaHHBIX. JIAMO1a- ¥ KaMna-apXUTeKTyphl.
naatdopm BosibIIUX JaHHBIX. [lnaTdopMeHHbI€ 3KOCUCTEMBI U OCHOBHbIE

nporpaMMHbIe pelleHHus.

3. Paspen 3. PacnipeseniéHHble [IpUHL MBI TOCTPOEHUSA U UCIIOJIb30BAHUSA
XpaHuauila bosbuX JaHHBIX. pacrnpe/ie/IEHHbIX CUCTEM XpaHeHUs1 60JIbLIUX

00'bEMOB CEMAaHTHUYECKH CJI0)KHOW UHPOPMAL U H.
Ob6ecneyeHne MacIITAaO UPYEeMOCTH,
OTKa30yCTOMYMBOCTH U 6€30MaCHOCTH
pacnpee€ HHbIX XpaHUJIHUILL

-+, Pazzen 4. [loTokoBas o6pabotka u | [loTokoBasi 06paboTka 60/1bIIUX 06 BEMOB JaHHBIX
aHaJu3. M ClleHapuHu eé ucnosb3oBaHus. OpraHusanus

NOTOKOB /IaHHbIX M MX aHaJIM3a B peaJlbHOM
MacutTabe BpeMeHH.

5. Pazzen 5. UHTerpauus, [IpUHLMNBI MHTErpaluyu pa3HOPOAHbIX JJaHHbBIX.
npeo6pa3oBaHUe U yIpaBJieHUe MapupyTusanus, npeo6pazoBaHue U yrpaBJjeHue
JAQHHBIMH. JIJAaHHBIMHU 00JILIIOT0 06'bEMA.

6. Paspen 6. Busyanuzayus u MeToabl npejcTaBieHuss 60JIbLIIUX 06'BEMOB
aHaJIMTHKA. JIaHHBIX /1JI1 aHAJIU3a U IPUHATUS pelleHUM.

UHCTpYMeHTbl BU3yaJM3alMU JaHHBbIX.

7. Paspges 7. MeTo bl [IpyMeHeHHe MeTO0B MAaLIMHHOTO 00y4YeHUs B
WHTeJJIEKTYaJIbHOU 06 paboTKH aHasu3e bosbliux JaHHbIX. ClleHapUKU
JIAaHHBIX. NpaKTUYEeCKOTO UCIO0JIb30BaHUSA

MHTeJIJIEKTYaJIbHbIX METO/JOB aHa/IU3a.
8. Paspnen 8. TeHaeH UMY pa3BUTUA TeHnseHU MU U3MeHeHUs JlaHAIadTa TEXHOJOT UM

TEXHOJIOTUH, 6€30M1aCHOCTb U
nepcrneKTUBHbIE MPUJIOKEHUS.

Bosibuiux JaHHBIX. Bonpockl 6e30macHOCTH NpU
MCIOJIb30BaHUHU CUCTEM aHAJIMTUKHU Bobiux
JAaHHbIX. [lepcrieKTUBBI pa3BUTHUSA TEXHOJIOTUH U
n1aT$opM B KOHTEKCTE BO3MOXKHOCTEN UX
NpUMeHeHHUsl.

6. ®oHJ OoLeHOYHBIX cpeAcTB (POC, oueHOYHbIE U METOAUYECKHE MaTepHuaJibl) AJs
OLleHUBAaHUA Pe3y/IbTATOB 06y4YeHHUs N0 AUCHUIINHE (MOAYII0).

6.1. Tunosbie KOHTPOJIbHbI€ 3aJaHUA HJIK HUHbI€ MaTepHaJibl AJiAd NpPpOBeAE€HUsA TEKyllero
KOHTPOJIAd yCnIeBaeMOCTH

[Ipumepsbl T€M U151 yCTHOTO OMpoca:

l.

ApxuTekTypsl 00padboTku bonbmmx 1aHHBIX.

2. Tloaxonbl K XpaHEHHUIO U YIPABIEHHIO JIAHHBIMH B PACIIPE/ICICHHBIX CUCTEMAX.




® NNV AW

9.

10.
11.

12
13

15

18

21
22
23

24.
25.

Crpaterun 00pabOTKH JaHHBIX B pEaJlbHOM BPEMEHH.

Bomnpocs! 6e3onacHoct bonbmmx 1aHHBIX.

[IpuHIMIIBI ¥ TIPAKTUKH YIIPABJICHUS BEPCHSAMH JIaHHBIX.

WHTerpanus JaHHBIX U METO/bl 00pabOTKHM I PEIIEHHUS CIIOKHBIX 3a/1a4.
Hcnonb3oBaHue BU3yalM3allui JaHHBIX B [IPOLIECCE TPUHATUS PEILIECHUH.
Konnenuus Data Fabric 1 ee 3HaueHue B ynpaBieHUN JaHHBIMH.
[TpoaBuHyTBIE METO/ABI OOPAOOTKH JAHHBIX M UX MPAKTUYECKOE IPUMEHEHHE.
Borpocs! yripaBieHus JaHHBIMU M CTPATErUU UX UCIOJIL30BAHUS.
[IpumeHeHune anropuTMOB MAIMHHOI'O O0Oy4YEeHHUs B aHaJIM3€e boJibMX JaHHBIX.

. Tenpenuuu B Pa3sBHUTHH TEXHOJIOTHH 06p360TKI/I bonpmmx qaHHBIX.
. Bb130BBI H NEPCIEKTUBBI HHTEIPpalliH JJaHHBIX B COBpeMeHHOﬁ HHAYCTPHH.
14.

AHaM3 METOJI0B 06p2160TKI/I ITOTOKOB JIaHHBIX U UX TPUMECHCHHU .

. IIpakTHyeckue acreKThl CHCTEM YITIPABIICHUS BEPCUAMHU JTaHHbIX.
16.
17.

MeTroabl obecrieyeHus MOHUTOPHUHI'Aa CHCTEM OGpﬁGOTKH JaHHBbIX.
Pa3pa60TKa U peajii3alus CTPATEIru UHTErpallii JaHHbIX B OpraHu3aluu.

. HpI/IHHHHbI ¥ MeTo/Ibl oOecriedyeHus: 0€301MacCHOCTH JIAaHHBIX B 06pa60T1<e bonpmmx qaHHbIX.
19.
20.

[Tpumenenne ETL-nporieccoB 1iist NOATOTOBKM JTAHHBIX K aHAJIMU3Y.
Co3nanue pamodopaoB st 3G GEeKTHBHOIO MOHUTOPUHTA M aHAJIM3a JIAHHBIX.

. Paznuume MEXKAY paclipoOCTPpaHEHHBIMH TEXHOJIOTHAMHA XPaHHIIUIIL Bbonpmmx qaHHBIX.
. PazButne n INPUMEHCHHUE METO/10B 06pa6OTKH boibmmx qaHHBIX B ITPOMBIIIIJICHHOCTH.
. PazButne n INPUMEHCHHUE NTPOJABUHYTBIX METOJ0B aHallu3a JaHHBIX B PA3JIMYHBIX OTPAaCIIAX

JeSITeIIbHOCTH.
AcriekTbl 6€30MacHOCTH U KOH(PUIACHIMATBHOCTH B 00paboTKe BoNnbIMX JaHHBIX.
OcoOeHHOCTH BHEAPEHUsI MAILIMHHOIO 00yueHusi B 00paboTKy JaHHBIX.

6.2. TunoBblie KOHTPOJIbHBIE 3aJldHUA UJIK HHbI€ MaTE€pHaJIbl AJIA IPOBEAECHUA
npomemy'roquoﬁ ATTeCTAllUH 0 AU CHUIIVINHE, KDUTEPHUHU U IIKAJIbl O€HUBAHUA

Bonpochkl K 3K3aMeHy

1.
2.
3.

o

—- = 0 o3

12.
13.

OCHOBHbIE KOHIISIIIMU 1 MOX0 16l 00paboTk Bonbmmx.

JIsmOpa- ¥ Karnma-apXuTeKTyphl B MOCTPOCHUH IIaTHOPM aHATUTHKH BONBIIMX TaHHBIX.
OCHOBHBIE TUITBI COBPEMEHHBIX 3KOCHCTEM M MaTdopM Bonbmx JaHHBIX, HX TPUMEHEHHE B
HAYYHBIX U KOMMEPUYECKUX MPUIIOKEHUSX.

PacripesienieHHble CHCTEMbl XpaHEHUs! BONbIINX JaHHBIX, IPHHIMIIBI 00eCIeueH s UX
MacTabMpPyeMOCTH M OTKa30yCTOHYHMBOCTH.

[TorokoBasi 00paboTKa JJaHHBIX, CIIEHAPUHU €€ UCIIOJIB30BAHMS B PA3JIMYHBIX TPUIIOKEHHSIX.
[TpUHIMITBI HHTErPALK JaHHBIX 00JbIIoro 00béMa. MapuipyTu3aiys, mpeodpazoBaHue 1
yIIpaBlIeHHE JaHHBIMHU.

MeToaBl ¥ MHCTPYMEHTBI BU3YaJIN3alliH JaHHBIX O0IBIIOro 00bEMa M CJI0KHON CTPYKTYPHI.
Hcnonb3oBaHne METO10B MAIIMHHOTO 00y4eHHs B aHainu3e bonbiumx JaHHBIX.
O0ecnieuenne 6e30MacCHOCTH aHalM3a BonbIIMX JTaHHBIX B MPUKJIAIHBIX 3a/a4ax.

. HpI/IHI.IPIHbI U ITPAKTHKH KOHTPOJISA Bepcnﬁ JaHHBIX B pacClpeACIICHHBIX Cpeaax.
. MeTonas! 1 HHCTPYMCHTBI obecrieyeHus: 6€30MacHOCTH pacnpenenéﬂﬂmx AHAJIMTUYCCKHUX

waThopmM.
[TepcrieKTHBBI Pa3BUTHS TEXHOJOTHi U M1aThopM BOJBIIMX TaHHBIX.
ObGecrnieuerne 0€30MaCHOCTH M KOH(DUACHIIHATBHOCTH 00paboTKH BoJIbIINX JaHHBIX.



14. TIpaBoBbI€ aCIIEKThI MCIIOJIb30BAHUS AHAIMTUKU Ha JIAaHHBIX O0JIbIIOro 00bEMa.
15. KintoueBbie npuHuunsl 1 MeTojibl noaxono8 ETL u ELT uis noaAroToBKM JaHHbIX K aHAJIU3Y.

IIIKAJIA U KPUTEPUU OLLEHUBAHUA pe3ysibTaToB 06y4yeHus (PO) no aAucuunivHe

Ouenka | 2 (He 3a4TeHO) 3 (3auTeHo) 4 (3a4TeHo) 5 (3auTeHo)
BU/IbI
OLLeHOYHBIX
CPe/CTB
3HaHuA OTcyTcTBUE ®parmeHTapHble O6uiue, HO He CdopmMupoBaHHbIe
(8udbi 3HAHUH 3HAHUSA CTPYKTYpPUPOBaHHbIE | CUCTeMaTHU4YeCKHe
OYEHOYHbIX 3HaHUSA 3HaHUA
cpedcms: onpoc,
mecmul)
Ymenus OTtcyTcTBUE B nesioM ycnemHoe, | B nesom ycneuiHoe, YcnelwHoe u
(8udwl yMeHUH HO He HO cojiepaKalee cUCTeMaTH4yecKoe
OYEHOYHbIX CUCTEMaTHU4YecKoe | OTAesbHble Npo6esibl yMeHHe
cpedcmae: yMeHHe yMeHue (JlonycKaeT
npakmu4eckue HETOYHOCTH
3adaHus) HeNpPUHIMIHAIbHOTO

XapakTepa)

HaBbIKH OTtcyTcTBUE Hanuuyue B nesom, CdopmMupoBaHHbIe
(B1agenus, HaBBIKOB OT/leJIbHBIX chopMUpOBaHHbBIE HaBBIKH
ONBIT (B1ameHuH, HaBbIKOB (HaJlMyMe | HaBbIKM (BJIafieHUs]), (B1agenwus),
AesTe/IbHOCTH) OMbITA) dparmMeHTapHOrO HO HCI0JIb3yeMble He NpUMeHsieMble
(8udbi OmnbITa) B aKTUBHOH popme NpU pelieHUu
OYEHOUHbIX 3azia4
cpedcma:
8blNOJIHEHUE U
3auuma
Kypcosol

pabomsl, omyem
no npakmuke,
omyem no HUP
um.n.)

7. PecypcHoe odecnieueHue:
7.1. IlepeyeHb OCHOBHOI U 10NOJIHUTEJIbHOM JIUTEPATYPbI
OcHoBHas quTeparypa

1.

MakKwaHos, A. B. bonblune gaHHble. Big Data : yuebHuK ans By3os / A. B. MaKwaHos, A. E.

ypasnes, /1. H. ToiHgblKapb. — CaHkT-MNeTepbypr: /laHb, 2024. — 188 ¢. — ISBN 978-5-507-47346-
5. — TeKCT : 3/1eKTPOHHbIN // NaHb : 31eKTpoHHO-6ubanoTeuHan cuctema. — URL:

https://e.lanbook.com/book/362318. — Pexum goctyna: Ana aBTOpU3. NoAb30BaTeNEN.

OcTpoyx, A.B. UHTennektyanbHble MHGOPMALMOHHbIE CUCTEMbI U TEXHONOTMKU: MOHorpadusa / A.B.

OcTtpoyx, A.6. Hukonaes. — CaHKT-MeTepbypr: laHb, 2023. — 308 c. — ISBN 978-5-507-48511-6. —




TEeKCT : 3INeKTPOHHbIN // NlaHb : 3NeKTPOHHO-6UbAnoTeyHan cuctema. — URL:
https://e.lanbook.com/book/354536. — Pexum goctyna: Ana aBToOpu3. NoNAb30BaTeNEN.

JlonosHuTenbHas IMTEpaTypa
1. MakwaHos, A.B. TEXHONOIMMKU MHTENNEKTYaNbHOro aHann3a AaHHbIX : yyebHoe nocobue / A.B.

MakwaHos, A.E. ypasnes. — 2-e uspg,, ctep. — CaHkT-MNeTtepbypr: Jlaub, 2022. — 212 c. — ISBN
978-5-8114-4493-9. — TeKCT : 3NeKTPOHHbIN // NlaHb : 3n1eKTpoHHO-6ubanoTeyHas cuctema. — URL:
https://e.Janbook.com/book/206711 — Pexum gocTyna: Ana aBTOpU3. N0NAb30BaTENEMN.

2. MapuyH., YoppeH [l. bonblune gaHHbIe: NPUHLMMbI U NPaKTUKa NOCTPOEHMA MaclwTabupyembix
cuctem 06paboTKM AaHHbIX B peanbHOM BpemeHu. M.: Bunbamc. 2017. 368 c.

3. Bawreng, A. BIG DATA. Bca TexHonorua B ogHou Kuure / BaitreHa, A. — Mocksa: 3kcmo., 2017. — 480
c.: ISBN 978-5-04-094117-9

4. PapueHko, UN.A. TexHonorum n nudpactpyktypa Big Data: yuebHoe nocobue / U.A. PagueHko, U.H.
Hukonaes. - CaHkT-MeTepbypr: YHuBepcuter UTMO, 2018. - 55 c. — URL:
https://books.ifmo.ru/book/2138/tehnologii i _infrastruktura Big Data: uchebnoe posobie.htm —

Pexxum paoctyna: cBo604HbIN.

7.2. llepeyeHb JIMIEH3MOHHOr0 TMNPOrpaMMHOro o6GecneyeHus, B TOM 4YHCJIe
0Te4YeCTBEHHOT0 MPOU3BO/CTBA
[lpy peasusanuy JUCLHHUIUIMHBI MOXET OBITh HCIOJIb30BaHO CJIeJlylolliee IMpPOrpaMMHOE
obecrneyeHue:

1. Onepaumonnas cucrema Microsoft Windows 10 Education akajgemudeckas JMIEH3Us

7.3. IlepeyeHb npodeccHoHaIbHbIX 623 JAHHBIX U MUHPOPMALMOHHBIX CIIPABOYHBIX
cucTeM
1. http://www.edu.ru — mopra;s MunicTepcTBa 00pa3oBanus U Hayku PD

2. http://www.ict.edu.ru — cucrema ¢denepanpHpix oOpa3zoBarenbHbIX ToptanoB «UKT B
o0Opa3oBaHHM»

3. http://www.openet.ru - Poccuiickuii mopTaj OTKpeITOro o0pa3oBaHus

4. http://www.mon.gov.ru - MunucrepctBo odpa3oBanus U Hayku Poccuiickoit denepanun

5. http://www.fasi.gov.ru - denepanbHOE areHTCTBO 110 HayKe U HHHOBAIMAM

7.4. IlepedyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHUKaIlMOHHOM ceTH «HTepHeT»

1. Math-Net.Ru [DnekTponnslii pecypc] : oOmepoccuiickuii MaTeMmaTHdeckuii mopran /
Marematnueckuii mHCTUTYT UM. B. A. CreknoBa PAH ; Poccuiickas akagemus Hayk, OTaeneHue
MaTeMaTH4YecKuX Hayk. - M. : [6. n.], 2010. - 3arn. ¢ TuTyn. 3KkpaHa. - b. 11.
URL: http://www.mathnet.ru
2. VYuuBepcuterckas Oubmmuoreka Online [DnekTpoHHBIH pecypc] : a/mekTpoHHass OubnmoTedHas
cuctema / OOO "dupekr-Memua" . - M. : [6. u.], 2001. - 3arn. ¢ turyn. skpana. - b. u. URL:
www.biblioclub.ru
3. VYuuBepcanbHble 06a3bl AaHHBIX East View [DnekTpoHHBIH pecypc] : mHGOpMaLMOHHBIH pecype /
East View Information Services. - M. : [6. n.], 2012. - 3aru. ¢ TuTY. 3KkpaHa. - b. 1.
URL: www.ebiblioteka.ru
4. Hayunas snekrponHas 6ubmoreka eLIBRARY.RU [Dnekrponnslit pecypc] : nHpOpManoHHbIi
noptan / OOO "PYHOB" ; Cankr-IletepOyprckuii rocyaapcTBeHHBIH yHHBEpcHUTET. - M. @ [0. u.],
2005. - 3arn. ¢ Tutya. 3kpasa. - b. . URL: www.eLibrary.ru



7.5. OnucaHue MaTEepHUAJIbBHO-TEXHHUYECKOro oGecneyeHuUs.

Gumran MI'Y B 1. JlyOHe, OTBETCTBEHHBIH 3a peanu3auuio JaHHO# Ilporpammsl, pacnonaraer
COOTBETCTBYIOLIEH MaTepUabHO-TEXHUYECKOW 0a30il, BKJIOYAss COBPEMEHHYIO BbIYMCIUTEILHYIO
TEXHUKY, OOBCIMHCHHYIO B JIOKAJbHYIO BBIUMCIHTEIBHYIO CETh, HMMECIOUIYI0 BBIXOA B MHTepHeT.
Hcrnons3yroTcss  CHelMalu3MpoOBaHHBIE  KOMIIBIOTEPHBIE — KJIACChl,  OCHALICHHBIE  COBPEMEHHBIM
000pyI0OBaHUEM.

MarepuanbHas 0a3a nojapaseiaeHus COOTBETCTBYET JAEHCTBYIOIMM CAHUTAPHO-TEXHUYECKMM HOpMaM H
obecrneunBaeT MPOBEACHUE BCEX BHJAOB 3aHATHH (1a00paTOpHOM, MPAaKTHYECKOH, AMCLHUILUIMHAPHON H
MEXIUCIMIUIMHAPHON — TMOArOTOBKM) M HAay4yHO-HCCIEI0BAaTEIbCKOM  paboTel  oOyyarommxcs,
IPEAYCMOTPEHHBIX Y4EOHBIM IJIAHOM.

8. MeToanveckne peKOMEHAAIMH N0 OPraHM3alMH H3YUYeHHUs JUCIHTIIHHBI
8.1. ®opMbl M MeTOABI NpENOAaBAHUA AUCHMIIIMHbI

(mepe4yrcASAIOTCSA B COOTBETCTBUH € Tabsauuen 5.1.)

Hcnonb3yembie pOpMbI 1 METOJIBI 00ydeHuUs:

JICKIITUH

CEMHHAPCKUE 3aHATHS

camocTosiTellbHasi padoTa CTYEHTOB.

B nporiecce npenogaBaHus JUCHHUILIMHBI TPENoaBaTellb UCIONb3YET KaK KiIaccuueckue GopMel 1
MeTO/1bl 00yueHus (JISKLIMU U CEeMHHAPCKUE 3aHATUSA), TAK U aKTUBHBIE METO]IbI 00 y4EHHUS.

Hpn NPpOBEACHHHU JICKIITHOHHBIX 3aHITHH npernoaaBaTCyib  HUCIHOJB3YET ayAUOBU3YAJIBHBIC,
KOMITBIOTEPHBIE U MYJIbTHMEAUNHHBIE Cpe/icTBa OOyuYeHHs, a TaKXKe JEeMOHCTPAIMOHHBIC M HArJSIHO-
WJUTIOCTPALlMOHHbIE (B TOM YHCIIE pa3/IaTOYHbIE) MATEPUAJIbI.

CemuHapckue 3aHATHS TPOBOAATCA B (opme NMpoOIEeMHON CHUTyallMH, KOTJa HEKOTOPBIH acleKT
pPacCMOTPEHHOM TeMbl HW3JlaraeTcs ImpenojasatesieM Oojee noapodHo. Yactb uHdpopmanuu
KOHCIIEKTUpYyeTcs. bombinas yacTh BpeMEHM BbIJeleHAa Ha paboOTy C HMCMONb30BAHMEM KOMITBIOTEPHOM
TEXHUKH U IPOI'PAMMHOIr0 00ecreyeHus.

B paMkax Kypca HCHONB3YIOTCS aKTHBHBIC M HMHTEPAKTHBHBIC METOJbl OOy4YeHHs B Ipoliecce
npoBeeHus 3aHATUH. OCHOBHBIMH OCOOEHHOCTSAMHU MHTEPAKTUBHBIX 3aHATHH SABISIOTCS WHTEPAKTUBHbIE
NMPAKTHYCCKHUC YIIPAXKHCHHUA U 3aJaHUsl, KOTOPBIC BBIITOJIHAKOTCSA 06y‘-laIOIJ_lI/IMI/IC${ HE€ TOJIBKO U HC CTOJILKO
Ha 3aKperieHre U3y4eHHOI 0 MaTepHala, HO U Ha CaMOCTOSITeJIbHOE U3yYeHHUe HOBOT 0.

8.2. MeTojM4yecKHre peKOMeHJal My NpenojaBaTes o

[lepen HayasoM H3ydyeHUs IUCIHHMIUIMHBI TpernojaBaTesib JOKEH O3HAKOMUTbh CTYACHTOB C
BHUJIaMH Y4eOHON U CaMOCTOSITEIbHONU palbOThI, MEPEYHEM JIMTEPATYPbl U UHTEPHET-PECYPCOB, hopMaMu
TEKYLIEH U MPOMEXYTOYHOM aTTeCTalliu, C KPUTEPUSIMH OLICHKH KayecTBa 3HAHHMM JUIi HTOIOBOM OLIEHKH
10 JUCLMILIMHE.

[Tpu npoBeacHUM JIEKIUH, PEnoaaBaTeb:

1) bopMmynupyeT TeMy | LieJb 3aHATHS;

2) U35araeT OCHOBHBIE TEOPETUYECKUE MOTOKEHUS;

3) ¢ MOMOIIBIO MYJIbTUMEIUHHOIO 000PY10BAHMS W/WJIH TIOJ] 3aITKCh JIaeT ONpeIeJICHUsI OCHOBHBIX
MOHATHH, pacyeTHBIX HOPMYIT;

4) MpOBOAMT NMPUMEPHI U3 OTCUECTBEHHOTO U 3apYOEKHOTO OIbITA, 1a€T TEKYIHE CTATHCTUYCCKUE
JAHHBIE JIJIS1 HATJISIIHOTO M 00pa3HOro NMpeICTaBICHH M3y4aeMoro MaTepuaia;

5) B KOHIIE 3aHATHS JIa€T BOIPOCHI LIl CAMOCTOSTEIIBHOIO U3y4EeHMS.

Jlns ceMUHApPCKUX 3aHATUH

[ToaroroBka K NpPOBEACHUIO 3aHATHH MNPOBOAUTCS perysipHo. OpraHuzaius IpernojaBareiieM
CEMUHAPCKUX 3aHATHI JOJDKHA YIOBIETBOPATH CICAYIOIMIUM TPEOOBAHUS: KOJUYECTBO 3aHATHN JOJIKHO
COOTBETCTBOBATh Y4YEOHOMY IUIAHY MPOrpaMMbl, COJEpKAHUE TUJIAHOB JOJUKHO COOTBETCTBOBATH
IporpaMMe, IUIaH 3aHATHH JOJIKEH COJEepkKaTh IEPEYCHb pacCMAaTPUBAEMBIX BOIIPOCOB.

Bo BpeMsi CeMMHAapCKUX 3aHATHH HCIONB3YIOTCS CIIOBECHBIC METOJbl 00ydeHHus, kak Oecena M



JMCKYCCHSI, YTO IO3BOJISIET BOBJIEKATh B Y4EOHBIH MpoIecC BCeX CIyIaTesieid i CTUMYJIHPYET TBOPYECKUN
MOTEHIIHAJ 00Y4arOIIUXCSl.

[Ipy MOAroTOBKE CEMHMHAPCKOMY 3aHSATHIO TIPENoaBaTeNil0 HeoOXOJAMMO 3HATh IUIAH €ro
NpPOBEICHUs, MPOAYMaTh (OPMYJIMPOBKH U COAEp)KaHUE Y4eOHBIX BONPOCOB, BBIHOCHMMbBIX Ha
o0CyXKaeHHE.

B Havane 3aHATHS TpenojaBaTesb JOJDKEH pPACKPBITh TEOPETUYECKYI) U IPAKTHYECKYIO
3HAYUMOCTh TEMbl 3aHSTHS, ONPEACIUTh MOPSAOK €ro MPOBEACHHS, BpeMs Ha OOCYXKJICHHE KaxkI0ro
ydeOHOro Borpoca. B xoae 3aHATHs CleAyeT JaTh BO3MOKHOCTH BBICTYIIUTH BCEM JKEJIAIOLIUM U
MPEIIOKHUTE BBICTYITUTH TEM CIIYIIATEISIM, KOTOPBIE MPOSBISIOT MACCUBHOCTb.

LlenecoobpasHo, B Xxo1e o0CyKaeHUs: Y4eOHBIX BOIPOCOB, 3aaBaTh BHICTYNAIOUMM U ayJUTOPHH
JOMOJTHUTEIBHBIC U YTOYHSIOIIAE BOPOCHI € IENIBIO BBISCHEHHS UX MO3UIHI 110 CYLIECTBY 00CYKIaeMbIX
npobiieM, a TaKKe IMOOUIPATh BBICTYIUIGHHME € MecTa B BHJE KpaTKUX JornojHeHuid. Ha 3aHsATHAX
HPOBOAMTCS OTPAdOTKA MPAKTUYECKUX YMEHHUH 1101 KOHTPOJIEM IpenoaaBaTess

8.3. MeToauYecKHue peKOMeHJALMUHM CTyJeHTaM N0 OpPraHu3aldy CaMOCTOATEe/IbHOMU
paGoThl.

[lpuctynas x M3y4yeHHIO HOBOH y4eOHOW AMCLMILUIMHBI, CTYACHTBbl JO/KHBI O3HAKOMHUTBCS C
yueOHOH mnporpamMmoid, y4eOHOM, HaydHOH W METOAMYECKOM JIMTepaTypoi, uMeromelcs B OMOIMoTEeKe
YHUBEPCUTETa, BCTPETUTHCA C MPENOJABATEIEM, BEAYLUIMM IUCHUIUIMHY, MOJIY4YUTh B OuOIHOTEKE
PEKOMCH/IOBaHHbIC ~Y4EOHMKM M  y4eOHO-METOAMYECKHE TOCOOMS, OCYHICCTBHUTH 3amHMCh  Ha
COOTBETCTBYIOIUI KypC B Cpe/ie JIEKTPOHHOr0 00y4Y€eHHs] YHUBEPCUTETA.

['myOuHa ycBOEHUS IMCUMILUIMHBI 3aBUCHUT OT aKTUBHON M CHCTEMaTUYECKOM paboThI CTy/CHTa Ha
JEKIUAX M TPAKTHUUECKUX 3aHATHAX, a TaKKe B XOJ€ CaMOCTOSTE/IbHOH paboThl, MO H3Y4YCHHUIO
PEKOMEHI0BAHHOM JTUTEPATyPHI.

Ha nekuusix BaXKHO COCPENOTOYMTH BHUMAHHE Ha €€ COJAEPKAaHUU. ITO TOMOXKET JIydIle
BOCIIPUHUMATh y4eOHBII MaTepuana U YsACHUTh B3aMMOCBA3b NpoOieM no Bcel aucuuniauHe. OCHOBHOE
CojIepyKaHue JIGKLIMH 1iesiecoo0pa3Hee 3anuchiBaTh B TETPAIN B BHJIE KITIOUEBBIX (pa3, MOHATHI, TE3UCOB,
000011eHHH, cXeM, OMOpHBIX BEIBOAOB. HeoOxoaumo obpaiiath BHUMaHUE HA TEPMUHBI, (GOPMYIHPOBKH,
pacKpbIBAlOIIME COACPKAHUE TEX MJIM MHBIX SBJICHMHM U INPOILIECCOB, HAYYHBIC BBIBO/BI U MPAKTHUYECCKUE
pekomenganuu. JKenarenbHO OCTaBIsATH B KOHCIIEKTaX IOJIsi, HAa KOTOPbIX JeJlaTh IIOMETKH U3
PCKOMEHJOBAHHOM JIUTEpaTypbl, JOMOJHSAIOLICH MaTepual TMPOCIYIIAaHHOM JEKUMH, a TakKkKe
MOAYEPKUBAIOIIME 0COOYI0 BaKHOCTh T€X MJIM MHBIX TEOPETHYECKUX MONOKEeHUH. C Lenplo ysSCHEHHS
TCOPETHUECKUX IOJIOKEHHUH, pa3pelieHus] CIOPHBIX CHUTyallud HEO0OXOAMMO 3a7aBaTh IPENOAaBaTEINIO
YTOUHSIOIIME BOMPOCHL. Jlis 3aKperieHus: coaepKaHus JIEKUMU B NaMATH, HEOOXOAMMO BO BpeMs
CaMOCTOSITENIbHOW pPabOThl BHUMATENBLHO IPOYECTb CBOM KOHCHEKT W JIOMOJHHUTHL €ro 3alucsiMu M3
yu4eOHMKOB M PEKOMEH/I0BaHHOM nuTepaTyphl. KOHCIEKTHPOBAaHHE YHTAEMBbIX JICKIIMI U UX MOCIEAYIOIas
nopabotka criocodcTByeT Oojiee riry0OKOMY YCBOCHHMIO 3HAHUM, M MOITOMY SIBJISIIOTCS BaKHOU (opmMoi
yueOHOMN AESATEIbHOCTU CTYEHTOB.

MeTtoauyeckue ykazanus JJIsi CAMOCTOSITEIbHOM padoThl 00y4ar0LIHXC 5

[IpouHoe ycBOeHHE M JIONTOBPEMEHHOE 3aKperjieHHe ydyeOHOro marepuana HEBO3MOXKHO 0Oe3
MPOJIYMAaHHOM camMocTosiTe/IbHOM padoTel. Takas pabora Tpedyer OT CTYJIEHTAa 3HAYUTENIbHBIX YCHIIMH,
TBOPYECTBA M BBICOKOH OpPraHM30BaHHOCTH. B XoJe camMoCTOATENbHOH palOThl CTYACHTHI BBIMOIHSIOT
CIIEAYyIOIMEe 3aJa4yu: J10padaThIBAlOT JIEKUMH, M3Y4alOT PEKOMEHJIOBAaHHYIO JIUTEPAaTypy, FOTOBATCS K
MPAaKTUYCCKUM 3aHATUSAM, K KOJJIOKBUYMY, KOHTPOJIBHBIM padoTaM MO OT/AEIbHBIM T€MaM JAMCHUIUIHHBI.
[Tpu stom >ddexTHBHOCTL Yy4eOHOI AESTENbHOCTH CTYJEHTa BO MHOI'OM 3aBUCHUT OT TOr'0O, KaK OH
pacnnopsaanuJICsa BbIACICHHBIM I CaMOCTOSITEJILHOM pa60TbI 6IOII)KCTOM BPEMCHHU.

PesynbraToM camMoCTOATENbHONW PabOTHI ABJISETCS MPOYHOE YCBOECHHE MAaTEpUAlIOB IO MPEAMETY
COIJIaCHO IPOrpaMMbl JUCHHUIUIMHBL. B utore 2toit pabotsl hopMupyroTcs npodeccuoHaabHbIe YMEHHUS U
KOMITETEHIIMH, Pa3BUBAETCSA TBOPUECKUIN MOIXO0/ K PEIIEHUIO BOSHUKIIUX B XO/e y4eOHOH NeATelbHOCTH
npoOJIeMHBIX 3a/1a4, MOSBIISETCS CAMOCTOSITEIbHOCTH MBILLIICHUSL.



Pemenue 3anay

le’l CaMOCTOATCIIbBHOM PCHICHUH 3aJ1a4 HYXKHO 00OCHOBBIBATH K&)I(I[blﬁ 9Tall peuICHUs, UCXOAA U3
TEOPETHUYECKUX TOJIOKEHUI Kypca. Eciin cTy1eHT BUAMT HECKOIBKO Iy Tel peleHus npodiiemsl (3agaun),
TO HY)KHO CPaBHHUTb MX M BbIOpaTh caMblii paliMoHasbHBIN. [Tosie3H0 10 Hayana BBIYUCIEHUNH COCTABUTH
KpaTKHii NIJIaH pelIeHus NpodiieMsl (3a1aum).

Pemienne npoOiieMHBIX 3a7a4 WIM [PUMEPOB CIEAYeT H3Jarath IMOJPOOHO, BBIYUCIICHUS
pacnojaratb B CTpOroM nopsAaKe, OTACIASA BCIIOMOTIaTCIbHBIC BBIMHUCICHHA OT OCHOBHBIX. Pemrenus IIpu
HEOOXOAMMOCTH HYKHO COIPOBOkAaTh KOMMEHTaAPUSIMH, CXeMaMHU, YePTEKAMHU U PUCYHKAMMU.

CnenyeT MOMHHMTB, 4YTO peIIEHHE KaXA0W yueOHOH 3agaud JOIDKHO JOBOAMTHCS IO
OKOHYATEJIbHOT'0 JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT yCIOBHE, H 110 BO3SMOKHOCTH € BBIBOZOM.

[Tony4yeHHbIN OTBET CIEAYET MPOBEPUTDH CIOCOOAMMU, BHITEKAIOIMMH M3 CYILIECTBA JAHHOH 3a1auH.
[Tonesno Ttakke (ecim BO3MOXKHO) pellaTh HECKOJBKHMH Croco0aMM W CpPaBHUTH I10JIyYEHHbBIE
pe3yJbTaThl.

Pemienue 3agad JaHHOTO THUIA HY)KHO MPOAOIDKATH 0 MPHOOPETEHHUs TBEPJbIX HABBIKOB B HX
pELICHUH.

3agaya — 9TO Lenab, 3a/laHHAs B ONPEJIC/ICHHBIX YCIOBHUSAX, PEIICHHE 3aJa4d — IPOLece
JOCTHKEHMSI TOCTABJIEHHOW 1[E€JTH, TOMCK HEOOXOAMMBIX ISl 3TOTO CPE/ICTB.

ANropuT™ pelIeHHs 3aau:

1. BHMMaTeIbHO TNPOYMTANHTE YCIOBHE 3aJaHUsl M YSICHUTE OCHOBHOH BONPOC, IMPEACTaBbTE
IPOLIECCH U SIBJICHUSI, OIIUCAHHBIE B YCIIOBUHU.

2. TIoBTOpHO MNpPOYTHUTE YCIOBHUE ISl TOrO, YTOOBI YETKO MPEACTaBUTh OCHOBHOH BOIpPOC,
npoOJiemMy, 11eJib peIIeHNs, 3a/laHHbIE BEJIMYHHBI, O PAsICh HA KOTOPbIE MOKHO BECTH ITOMCKHU PELICHHUS.

3. [TpousBeauTe KpaTKyIo 3aMUCh YCIOBUS 3a/1aHHS.

4. Eciim HeoOX0AMMO cOCTaBbTE TaOIHILY, CXEMY, PUCYHOK HIIA YEPTEK.

5. Onpezenure METO peLICHUs 3a/JaHuUs], COCTABLTE IJIaH PELICHHS.

6. 3anuuMTe OCHOBHBIE TOHATHS, (POPMYIIbI, OITMCHIBAIOIIME ITPOLECCHI, MPEIOKEHHbIEC 3aJaHHOM
CHUCTEMOM.

7. HaiinuTe perienue B 001EM BH/IC, BBIPAa3UB HCKOMBIC BEJIMYMHBI Uepe3 3aJaHHbIC.

9. [IpoBepbTe NPaBUILHOCTD PELLICHUS 3a/JaHUS.

10. TIpon3BeauTe OLEHKY peasbHOCTH MOJIYYCHHOTO PELICH USl.

11. 3anummre OTBET.

9. Pa3pa6oT4yHK (pa3paGOoTYMKH) NIPOrpaMMbl.
K.¢$.-M.H. 3pesioB [L.B.



