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1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYECHUS 10 JUCHUIIMHE,
COOTHECEHHBIX C IVIAHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIIOII

Heab0 M3y4yeHUs TUCIUTUIMHBI «AHanMW3 OOJBIIMX JAHHBIXY» SBISACTCS
TEOpeTHYeCKass W MPaKTHYECKasi MOJATOTOBKA CTYJIEHTOB K paboTe C OONBIIAMH
JAHHBIMH. 3HAHUS, MOJYYECHHBIE B PE3YyJbTAaT€ OCBOCHUS NUCIUIUIMHBI, IOMOTYT
npu cOope U aHalu3e OrPOMHBIX OOBEMOB CTPYKTYPUPOBAHHOW  WIIU
HECTPYKTYPUPOBaHHOW HHPOpMALIMKM, TMpPU pa3pabOTKE MOJENEeH ITaHHBIX U
MOJIYyYeHUM HOBBIX 3HaHUW. Bce 3TO HE0OXOIMMO BBIMYCKHUKY, OCBOMBIIEMY
nporpammy OakanaBpuaTa, IJis PEHICHHS pPa3jMYHbIX 3a]ad MPAKTUYECKOH U
HAy4YHO-UCCIIEI0BATEIbCKON e TEIHLHOCTH.

B mpomecce oOydenus oOydaromuics OpHOOpeTaeT M COBEPIICHCTBYET

CJICYOIINE KOMIICTCHIIHH

npodeccuonajabubie komnerenuun (I1K):

— CHocoOHOCTh UCHOIB30BaTh COBPEMEHHBIC METOIbI pa3pab0TKU U peaTH3alliu
KOHKPETHBIX ~aQJITOPUTMOB MaTeMaTHUYCCKHX Mojelied Ha 0a3e S3BIKOB
IPOrpaMMHUPOBAHMUS U TAKETOB MpHUKIaaHbIX mporpamm (ITK-3);

— CnocoOHOCTh CO3/1aBaTh M HCCJICIOBATh HOBBIC MAaTEMAaTHUYECKHE MOJCIH B
CCTCCTBEHHBIX HayKaX, IIPOMBIIIJICHHOCTH U OM3HECE C y4ETOM BO3MOXKHOCTCH
COBPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, MPOTPpaMMHPOBAHUS M
kommbroTepHOH TexHukH (I1K-5).

OCHOBHBIMH 3aJavaMi JUCHUIIIMHBI ABJIAIOTCA:

o npUoOpeTEeHNE CTYIEHTaMH 3HAHUNA O TEXHOJIOTUAX MOATOTOBKH, XpaHEHHUS,
00paboTKM 1 aHaIM3a OOJIBIINX JAHHBIX;

o OPUMEHEHUE CTAaTUCTUYECKUX M MATEMaTHYECKUX METOJOB Ul aHajau3a
00aBIIMX 00bEMOB HHPOPMALINH;

o CTaTUCTUYECKUI, NH)XEHEPHbIN, MHTYUTUBHBINA aHAJIN3 HH(DOpMaALUY;

o MpruoOpeTEHNE MPAKTUUECKMX HABBIKOB pabOTHI ¢ mporpammoii Power Bl.

[Toka3aTesnb OCBOEHUSI KOMIIETEHIIMH OTPAKAIOT CJIECIYIOLINE UHAUKATOPBI:
Heo0xoaumbie 3HAHUS
e 3HAaTh METOJbI U IPUEMBI (pOpMATHU3ALINU 33124
e 3HaTh METOJbl M CPEICTBA MPOECKTUPOBAHUS MPOTPAMMHOTO oOOecredyeHus,
POrpaMMHBIX UHTEP(EHCOB
e 3HaTh OCHOBHBIE METOJbl MPOEKTHUPOBAHUS U MPOU3BOACTBA MPOTPAMMHOIO
OPOAYKTa, MPHUHIMIBI TOCTPOCHUS, CTPYKTYpbl U TpHEMBbl pabOTBHl C
UHCTPYMEHTAJIbHBIMU CpeacTBamMH, MO//IEP>KUBAIOILMHU CO3aHHE
IPOrpaMMHBIX MPOAYKTOB M NMPOTPAMMHBIX KOMILJIEKCOB, UX COMPOBOXKICHUS,
aJIMUHUACTPUPOBAHUS U PA3BUTHS.
Heo0xoaumbie ymeHust:
e VYMeThb BbIOMpaTh CpPEICTBA U BBIPAOATHIBATH peaTU3alUU TPEOOBAHUI K
MPOrpaMMHOMY OOECIIEUECHUIO



e YMeTh IPOBOAUTH OLICHKY U 000CHOBAaHUE PEKOMEHIYEMbIX PEIICHUN

e VYMETh HCHOJB30BaTh METOAbl MPOCKTUPOBAHUS M  IPOU3BOJICTBA
MPOrPAMMHOI0 MPOJYKTa, NPUHIUIIBI TOCTPOEHUS, CTPYKTYPbl U IPUEMBI
paboThl C UHCTPYMEHTAIBHBIMU CPEACTBAMH, MOIICPKUBAIOIUMU CO3IaHUE
MIPOrPAMMHOTO ITPOAYKTA

Tpynosbie geiicTBUS:

e Brnaaers MeToaMU U CPECTBAMHU IIPOCKTUPOBAHUS 0a3 JaHHBIX

e lIMeTh mpakTUYECKUW ONBIT NMPUMEHCHUS YKAa3aHHBIX BBIIIE METOJIOB H
TEXHOJIOTUH.

2. Mecto aucuuniimibl B ctpykrype OIIOII BO

JucrumirHa « AHaJm3 OOJIBIINX JAHHBIX» OTHOCUTCS K IMCUUIIMHAM YacTH,
dbopmupyemMoil  ydyacTHUKaMu  OOpa3oBaTENbHBIX  OTHOIICHWH, OCHOBHOM
npodeccuoHanbHOl 00pa30BaTEIbHON MPOrpaMMbl MOATOTOBKK OakajlaBpoOB I1O
HarpasiaeHuto noarotosku 01.03.02. «IIpuknaanas maTemMaTuka U UHYOPMATUKAY.

N3yyenne paHHOW JUCHUIUIMHBI Oa3upyeTcs Ha paHee M3YyYEHHBIX
mucuuiuinHax:  «Teopuss BeposATHOCTEH M MaTreMaTHdecKas CTaTHCTHUKa,
«TexHosornu u cpeasl MPOrpaMMUPOBaHUN», «MaremaTudeckas JOTUKa U TEOpHs
anroput™oB: OIIK-1, OIIK-3, OIIK-4, [TK-2.

3HaHUS W KOMIIETCHIIMM, IIOJYYEHHBbIE IIPU OCBOCHHHM JUCLUIUIMHBL,
SBIISAIOTCS 0a30BBIMU MPU BBHINOJIHEHUN BBITYCKHON KBaIM(PHUKAIIMOHHON pabOThI
OakanaBpa.

3. O0beM AMCUMIJIMHBI M BUABI Y4e0HOii padoThI
OOmas TPyIOEMKOCTh JUCHMIUIMHBI JJs1 OOydaromuxcs O4YHOM (hOpMBI

cocraBmsieT 3 3adeTHble eauHuIbl, 108 wacoB. [IpakTudeckas MMOATOTOBKA
00yYaroImxcs COCTaBIsIeT 16 9acoB.
Tadauna 1
Buasbl 3ansTuit Bcero Cemectp Cemectp Cemectp Cemectp
4acoB - " = =
OSATHIA 1IeCTOi ceabMoi BOCHMOW
O0mas TpyA0eMKOCTh 108 108
OYHASA ®OPMA OBYUYEHUSA
AyIUTOpHBIE 3aHATHS 48 48
Jlexrmu (JT) 16 16
Ipakrryeckue 3ansaTus (I13) 32 32
Jlabopatopusie paboTs! (JIP) - -
IIpakTuueckas moaroToBKa 16 16
CamocrosiTe1bHasi padora 60 60
KypcoBbie paGoThl (IpoeKTHI) - -
PacuerHo-rpadpuueckue padornl - -
KontpoasHnas padora + +
Texymuii KOHTPOJIbL 3HAHUIA Tect +
Buja MTOroBOro KOHTpOJIS 3a4yer ¢ 3a4er ¢
OLICHKOI OLICHKOM

3AOYHASA ®OPMA HE IPEAJYCMOTPEHA YYEBHBIM IIJIAHOM




4. Conepxanmne TUCHUILTHHBI
4.1. TeMbl TUCHUIIMHLI K BUABI 3AHATHH

Ta0mua 2
HaumeHnoBanue Jlexkumu, Ipakruyec 3ansaTHA B IIpaxkruyec Kopn
pa3aesioB U TeM yac Kue HHTEPAKTHBH Kast KOMIIET
3aHATHS, oii popme, yac | MOATOTOBKA eHImii

yac

Tema 1. Teoperuueckue
OCHOBBI U UCTOYHUKH 4 8 3 4 [1K-3
OO0JIBLINX TAHHBIX

Tema 2. Metonabl
CTATUCTUYECKOTO

4 8 3 4 ITK-3
aHanu3a OOIBIINX
JTAaHHBIX
Tema 3. Opranuzanus 4 8 3 4 K5
XPaHUJIUII JAHHBIX
Tema 4. Texuomoruu
OOJBIINX [JaHHBIX B 4 8 3 4 [1K-5
aBTOMaTH3allN1
Hroro 16 32 12 16

4.2. Coxep:kaHue TeM TUCUMUILIMHBI

Tema 1. Teopernueckue 0CHOBbI U HCTOYHMKH 00JIbIINX JaHHBIX

Teopernyeckre OCHOBBI OOJIBIIMX JAaHHBIX. O030p MCTOYHUKOB OOJIBIIMX
JAHHBIX W OCOOEHHOCTEW pabOThl C KakJbIM W3 HUX (OTKPBIThIE HCTOYHHKHU
uHOpMAIMU:  CTATUCTUYECKHE COOpPHUKH, OMyOJUKOBAHHBIE OTYETHl W
pe3yNbTaThl HMCCIENOBAaHUM; JOCTYN K 3akpbiToil uHMOpmaruu). TexHoiaoruu
XpaHeHus OOJIbIIUX JaHHBIX (0a3bl JAHHBIX, XPAHWININA JAaHHBIX, MHOTOMEpPHbIC
XpaHuIuIa JaHHbIX). KOTHUTUBHBIN aHAM3 JAHHBIX. AJITOPUTMBI JJIS PEIICHUS
3a7a4 A00bYM U 00paboTku Oosibiux naHHbIX. TexHosnoruss MapReduce nms
pacrnapasuieIMBaHusl AJITOPUTMOB. AJITOPUTMBI XAIIUPOBAHUS C YUETOM OJU30CTH
U TIOTOKOBOM OOpaOOTKM NMAaHHBIX ISl TIIATEIHHOTO aHajiu3a OOJBIINX JTaHHBIX.
[Tokazatens PageRank. Meroguku cbopa gaHHbixX. [IpaBoBbIe HOpMBI 00paOOTKU
OOJIBIINX JTaHHBIX.

Tema 2. MeToabl CTATHCTHYECKOT0 AHAJIN3A 00JIbIINX JAHHBIX

Metonbpl CTaTUCTUYECKOIO0 aHAIW3a JaHHBIX. HaxoxaeHwe 4acThixX
MPEAMETHBIX HA0OpOB W KjacTepusaius. [loHMWKeHHE pPa3MEpPHOCTH JaHHBIX.
[ToaroToBKa WCXOMHBIX JaHHBIX JUIS aHalW3a: T[epBUYHAs O0OpaboTka U
BU3yaJiM3alMsl UMEIIIMXCA NaHHbIX. Buszyanmu3anuss aHaIUTAYECKUX AHHBIX —
npejcTaBiieHne WHPOpMAIlUU B BUJE PUCYHKOB, JHArpamm, C HUCIOJIb30BaHUEM
MHTEPAKTUBHBIX BO3MOXHOCTEM M aHMMAlMM KakK ISl MOJYYEHHUs] pe3yJIbTaTOB,
TaK W JJIs UCIIOJB30BAHUSI B KA4ECTBE MCXOAHBIX JAHHBIX [JI JalbHEHIIEro
aHauM3a.

Tema 3. Opranu3zanus XpaHUJIMIL JAHHBIX



Opranuzainusi  XpaHwidila  JaHHblX, onepatuBHblii  (OLAP) wu
uHTelekTyanbHbid (Data Mining) ananu3 gaHHbIX. IIpumepsl (GopMynupoBok
3ajady mpu  ucnosb3oBaHuM TexHoiorudt OLAP wu Data Mining. [lporecc
u3pnedyenus 3Hanmii B Data Mining. Data Mining u Business Intelligence.
Omnepanuy WHTEIUICKTYaIBHOTO aHan3a JaHHbIX B Data Mining: kimaccudukarms,
KJIacTepu3anus, PErpecCUOHHBIM aHaJu3, BBISIBJICHUE accolMaIuii,
MPOTHO3UPOBAHUE BPEMEHHBIX MOCJIEIOBATEILHOCTEH, arperupoBaHue,
oOHapyXeHHE OTKJIOHEHW. MHOroMepHbIE MOJENU A aHaiu3a JaHHBIX. Ky0
naHHbIX. ['unepky® maHHBIX. MHOTOMEpHBIC XpaHWJIMINA JaHHBIX. Peanm3anus
OLAP-GhyHKIMOHATEHOCTH ~ CPEICTBAMH  aHaIW3a JaHHBIX B O(HUCHBIX
MPUIIOKCHUSX.

Tema 4. Texnosornu 00JbIIKUX JAHHBIX B aBTOMATU3AIUU

ABTOoMaTH3aIMs OU3HEC-TIPOIIECCOB M TEXHOJIOTUYECKUX MPOLECCOB Ha Oa3e
TEXHOJIOTUI OoNbIIKUX AaHHBIX. OmnpeneneHne OCHOBHBIX JTallOB BHEAPEHUS
texHosmornii Big Data B aBTOMartM3anuio TEXHOJOTHYECKUX U OU3HEC-
npoueccoB.0O030p COBpPEMEHHBIX MOMYJISPHBIX MPOTPaMMHBIX CPEJICTBA aHAIM3a
naHHbIX: Statistica, SPSS, Excel, R-Studio, Power-Bl u npyrue. 3arpyska, anaims
U npeodpa3oBaHue OOJIBIINX JAHHBIX B Pa3IMUHBIX MPOrpaMMHBIX cpenax. Habop
IpOrpaMMHBIX cepBHCcOB Microsoft, koTopsle padoTalOT BMeECTe, MpeBpalas
HECBSI3aHHBIE HMCTOYHUKUA JIaHHBIX KOMIIAHUM B I1IEJIOCTHBIE HWHTEPAKTHUBHBIC
otuethl. ba3bl nanHbix, ¢aiinel Excel, naHHble U3 00JIAYHBIX UCTOYHUKOB M
MHTEpHETA, TEKCTOBbIE (Paillibl KAK UCTOUYHUKHU JaHHBIX. YaT-00ThI 1151 00pabOTKH
Ooonpmx naHHbIX. WHQorpapuka B mHTEpakTUBHBIX cepBucax. Power Bl s
BBINIOJIHEHUS 33Jlady CaMOCTOSITEIbHOW M KOPIOPATHUBHOW OW3HEC-aHATUTUKH.
VYiyuiienrue BO3MOXKHOCTEH padoThl ¢ HUGPOBBIMH TEXHOJOTUAMH OOpabOTKHU
OOJIBIINX JAHHBIX.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 o0ecriedeH s IJIsl CAMOCTOSITEILHOM
padoThI MO TUCHHUILTHHE
1. Metoauyeckue yKa3aHus i1 00y4JaromuXxcs IO OCBOCHUIO JUCITUTIIMHABI.

6. @OH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAllun
00y4arIMXCcs M0 JUCHHUIIIMHE
CrpykTypa (oHIQ OIEHOYHBIX CPEICTB IS MPOBEACHHUS TPOMEKYTOUHOM
aTTeCTAllMM OOYYaloOmUXCs [0 NUCHUILIMHE mnpuBeneHa B [lpumokenmm 1 K
HacTosIIeH paboyueil mporpamme.

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOMH Y4eOHOM JIUTEPATYPBHI,
He00X0MMOH /151 OCBOEHM S AUCIUILINHBI
OcHoBHas auTEpaTypa:
1. MakmanoB A. B., KypasneB A. E., Teinasikaps JI. H. bonbmme nanssle.
Big Data: Yue6nuk mis By3oB / MakmanoB A. B.; — Mocksa: u3n-Bo «JIaHby.
2023. 188 c.



2. Jleckosen 0., Pamxapaman A., Yasman xepdpu . Ananus Goapmmx
HabopoB nanubix / Jleckoser 1O.; Ilep. ¢ anrn. Cnunkuna A. — Mocksa: JIMK
ITpecc. 2023. 500 c.

3. Ab6b6acoa T. C., Aptiomenko B. M., AkumkunHa 3. D. IloBsieHue
3()PEKTUBHOCTH CHUCTEM TOJJEPKKH TPUHATHUS  PEIICHWH Ha  OCHOBE
MHOTOMEPHBIX XPAHWIMIN JIaHHBIX: MOHOTpadus. — MockBa, bepiaun: upekt-

Menua, 2021. 128 c¢. Pexum goctyma: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book red&id=615177. — Texkcr:
AIEKTPOHHBIN.

JlonosiHUTE IbHAS JIMTEpaTypa:

1. KpaBuenko, FO.A. TeHaeHUMH pa3BUTHS KOMIBIOTEPHBIX TEXHOJOTHM:
yuebHoe mnocobue / FO.A. KpaBuenko, 2.B. Kynuen, /[.B. 3apy0Oa; FOxublit
denepanbHbIl  yHUBEpCUTET, H)XKEHEpHO-TEXHOJOTMYECKas  aKaaeMus. —

Taranpor: IOxubii denepanbubiii yHuBepcutet, 2017. — 107 c.: cxem., ui. —
Pexxum JIOCTyTIA: 1o MOJIIIUCKE. — URL.:
http://biblioclub.ru/index.php?page=book&id=493214 (mara oOparieHus:
29.09.2020). — bBubmmorp. B kH. — ISBN 978-5-9275-2360-3. — Tekcr:
AJIEKTPOHHBIM.

2. ®opmaH, JI. Muoro udp. Ananu3 O0oNbIIUX JaHHBIX Mpu nmomornu Excel
/ ®opman [1.; [Tep. ¢ aarn. CokonoBoit A. - MockBa: AnpnuHa [1a6:., 2016. - 461
c. ISBN 978-5-9614-5032-3. —  Tekcr: oanmektponnbii. —  URL:
https://znanium.com/catalog/product/551044 (mara oOpamenus: 14.04.2022). —
Pexxum noctyma: mo mnojmnucke.

8. Ilepeyensb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHEeT», He0OXOAUMBIX [IJISI 0OCBOCHMS TUCIUILINHBI

1. JIopokHBIC KapThl IO CKBO3HBIM TEXHOJOTHSAM. Pexkum moctyma: https://d-
russia.ru/opublikovany-dorozhnye-karty-po-skvoznym-tehnologiyam-na-ih-
realizatsiyu-potrebuetsya-bolshe-850-mlrd-rub.html

2. The Big Data Value Association (BDVA) http://www.bdva.eu
3. UuctutyT pazsutus Unrepuera http://upu.pd/.

9. MeToanueckue yKazaHus JJIs 00y4al0IIMXCsl 10 0CBOCHUIO M CIIUTIUHbI
Meroanueckue ykazaHus i 0O0y4aroUuXcsl MO OCBOCHUIO JIMCUHUILIUHBI
npuBeaeHsbl B [Ipunoxkennn k HacTodien padoyeil mporpamme 2.

10. Ilepeyenb MHPOPMAUOHHBIX TEXHOJIOT U, HCIIOJIb3yeMBbIX IIPHU
OCYIIeCTBJICHMH 00Pa30BaTeJIbLHOIO Mpolecca Mo TUCHUILIHHE

Ilepeyennr nporpammuoro odecmeuenusi: PEJ] OC, MS Excel, Power BI
(mpo6Has mosp30BaTeNbCcKask BEPCUs KaK HEYyIMpaBiisieMast ClTyk0a).
NudopmanuoHHbIe CIPABOYHBIE CUCTEMBI: HE ITPEYCMOTPEHO KypPCOM JaHHOU
JTCHUTLIHBI
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Pecypcel uHpopmanmonHo-oOpa3oBatenbHoil cpeabl MI'OTY: Pa0Oouas
nporpaMMa M METOJMYECKOe OOecredyeHHe MO AMCLUIIMHE «AHanMU3 OO0JIBLIMX
JTAHHBIX.

11. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HEOOXOAUMOI /1A
OCyIIeCTBJIEHHsI 00Pa30BaTEJIbHOI0 MPoliecca Mo AMCHUIJINHE

JleKIIMOHHbIE 3aHATHS:
- ayIUTOPHsI, OCHAIIIEHHAS MPE3EHTAIIMOHHON TEXHUKOM (IIPOSKTOP, SKPaH);
- KOMIUIEKT 3JICKTPOHHBIX MIPE3CHTAIMH / CITaii/I0B HA TEMBI:

1)  3amauu ¥ METOMBI aHAJIM3a OOJIBIIMX JaHHBIX

2)  MeToasl ¥ aArOPUTMBI PEIICHUs 3a7a4 J0ObIUN OONBIINX JaHHBIX

3)  MeToabl U AITOPUTMBI aHAIIKM3a JOOBIYM OOJBIINX JaHHBIX

4)  TexHonOruu XpaHCHHUsS U aHAIKM3a OOJIBIINX JaHHBIX

5)  Texuomnoruu OLAP

6)  Texuomoruu Data Mining

7)  MeToabl CTATUCTHYCCKOTO aHAIN3a TaHHBIX

8)  Cepsucs Power Bl

IIpakTHyeckue 3aHATHS:

- Y4eOHBII KJ1acc, OCHAIIEHHBIN BhluucauTeIpHON TexHukon (I1K);

- paboudee MeCTO MmpernoaaBaTeisl, OCHAIEHHOE KOMITBIOTEPOM C JOCTYIIOM B
HNHurepHerT;

- paboune MecTa CTYJEHTOB, OCHAIIEHHbIE KOMIBIOTEpAMHU C JOCTYIIOM B
NuTtepHer.



IIpunoxenue 1

HHCTHUTYT HH®OKOMMYHHUKAITHOHHBIX CHCTEM H
TEXHOJIOTHH

KA®EJIPA HH®OPMAI[HOHHbBIX TEXHOJIOTHH
U YIIPABJIAROIIIUX CUCTEM

®OH/I OHNEHOYHbLIX CPEJACTB IJId ITPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTAILIUU OBYYAIOIIUXCSI IO
JAUCIHUIIJIMHE
«AHAJIN3 BOJIBIINUX JTAHHBIX>

Hanpasienue mogroroBku: 01.03.02. [Ipuknaanas matemaTuka u nHpopmaTrka
Ipoguas: [IporpaMmmupoBanue, MaTEMaTHIECKOE MOJETUPOBAHNE
YpoBeHb BbICIIEro o0pa3oBaHus. OaKkagaBpuaT

®opma 00y4yeHHUsA: OUHas

Kopones 2023



1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUSA B
npouecce 0CBOCHHs 00pa3oBaTeIbHOM IPOrPaMMbl

Ne | Unpmexc Conepxanne Paznen B pesynpraTe u3ydeHus pasziena TUCIHIUIHHEL,
/T | KOMIIET | KOMIICTCHIIUU JIMCLUTIIMHBI, obecneunBaromero GopMrpoBaHHe KOMIICTCHIIHH,
eHIMK | (MIH €€ YacT)* | oGecreunBaromI oOyJaromuiics: mpruoOpeTaeT:
i TpynoBsie HeoOxonnmele Heo0Oxonnmele
bopmupoBae JecTBUS YMCHUS 3HAHUS
KOMIIETEHIUHA
1 IIK-3 | Croco6HOCTB Tema 1-2. 3HaThb METOBI YMeTh Bnanets MmeTomamMu
HCIIONBb30BaTh MIPUEMBI BBIOUpATH U CpEJICTBAMHU
COBpEMEHHBIC dopmanuzarmu CpelcTBa U MPOCKTHUPOBAHUS
METOIBI 3agau BBIpa0AaTHIBATh 0a3 TaHHBIX
paspaboTKH 1 3HaTh METOJIBI U peanusauy
peanuanu cpencraa TpeOOBaHUH K
KOHKDCTHBIX MPOCKTHPOBAHUS | TPOTPaMMHOMY
MIPOTPaAMMHOTO obecriedeHnIO
AITOPUTMOB obecrieueHUs, Ymertsb
MaTeMaTH:{eCKH TIPOTPAaMMHBIX TIPOBOJIUTH
X MOJICJIEH Ha untepdheicon OIICHKY U
0a3e S3BIKOB 0GOCHOBAHHUE
nporpamMmMupoBa PEKOMEHYEMBL
HUS U NIaKETOB X peuIeHuH
MPUKJIATHBIX
poTpaMm
2 TIK-5 CrrocoOHOCTD Tema 3-4. 3HaThL OCHOBHBIE YMmertn Nmetn
CO3/1aBaTh U METOJIbI UCIIOJIb30BaTh MPAaKTUICCKUI
HCCIen0BaTh MPOCKTUPOBAHUSA | METOJBI OTIBIT IPUMEHCHUS
HOBLIE 1 TIPOU3BOICTBA MPOCKTHPOBAHU | YKa3aHHBIX BBIIIIEC
MATEMATHIECKH MIPOTPaAaMMHOTO AU METOJI0B 1
e MOJIEIH B MIPOAYKTa, TIPOU3BOJICTBA TEXHOJIOTHH
CCTCCTBOHHBIX TIPHAHIIHIIET MIPOTPaMMHOTO
MTOCTPOCHUS, MPOAYKTA,
Haykax, CTPYKTYPBI TIPUHITUTIBL
TIPOMBIILITICHHOC U TIPUEMBI paboTHl | MTOCTPOCHHUS,
TH 1 OU3HEce ¢ ¢ CTPYKTYpBI 1
ydeToM HHCTPYMEHTAJbH | TIPHUEMBI pabOThI
BO3MOXKHOCTEH BIMH CPEJICTBAMH, | C
COBPEMEHHBIX MO/IICPXKUBAIOIINA | HHCTPYMEHTAIIb
HHPOPMALMOHH MU CO3/IaHUE HBIMHU
BbIX TEXHO HOFHﬁ, IIPOTpaMMHBIX Cpe€acTBamMu,
POrpaMMHpOBa MIPOAYKTOB U IO IIePIKABAIOI
— MIPOTPAaMMHBIX MU CO3T[aHHE
KOMITBIOTEpHOT KOMILIEKCOB, UX MIPOTPaMMHOTO
— COTPOBOXKICHUS, | MPOJYKTa
aJMIHUCTPUPOBA

HUS U PA3BUTHA.




2. Onucanue nokasareJieid U KpUTEpPHEB OLCHUBAHUS KOMIICTEHIUH HA
Pa3JIHYHBIX 3Tanax ux GopMHUPOBaHNS, ONMCAHNE IIKAJ OLCHUBAHUS

Kon WHCcTpyMeHTBI, [Tokazarens Kpurepuu onenku
KoMITE- OLCHMBAIOLINE OLICHUBAHUA
TCHLUH copmmposa- KOMIIETCHILIUH
HOCTB
KOMITCTCHIIUU
IK-3, TIK-5 | Tect A) noaHoCcThIO | [IpOBOAMTCS MMCHMEHHO
cpopmMupoBaHa Bpewmsi, oTBeicHHOE Ha ITpoLEnypY —
(KOMHeTeHHI/Iﬂ OCBOCHA Ha 30 MUH.
BBICOKOM  ypoBHE) — 90% | Hagpia 0 Gamios.
TPABIIILHBIX OTBETOB Kputepuu orieHKH onpenensroTcs
b) YaCTHYHO
chopmupoBana; MPOIIEHTHBIM COOTHOIIICHUEM.
*KOMIIeTCHIS ocBoena | [ICY/IOBICTBOPUTEIIBHO — MCHEE 50%
HA NPOABHHYTOM ypoBHe — | TIPABHIBHEIX OTBETOB.
70% mpaBUIBHBIX OTBETOB; VY nosierBopuTenbHO — 0T 51%
*KOMIETeHIUs MPaBWIBLHBIX OTBETOB.
ocBoeHa  Ha  Gasosom | Xoporio — ot 70%.
ypoue  — ot  51% | Orauuno — ot 90%.
TPaBUIILHBIX OTBETOB, MaxkcuManbHas OlleHKa — 5 0asioB.
B) He cdopmupoBana
(KOMIIETCHIIUS HE OCBOCHA)
— MeHee 50% mpaBUIIBHBIX
OTBETOB,
MK-3, MK-5 | Hokmax B  dopme | A) nosHocTho | [IpoBoaMTCS yCTHO €
IPE3CHTAINH cthopmupoBaHa WCTIOJTb30BaHNUEM MYIIbTUMEIHHHBIX
(KOMITETEHIMsI  OCBOEHA | CHCTEM, a TaKXKe C UCTIOIh30BAHUEM
Ha BBICOKOM YPOBHE) — 5 | TEXHHUUECKUX CPEIICTB
OaioB Bpewms, oTBeieHHOE HA TIPOLIETYPY —
b) gactuaHo | 10 - 15 muH.
chopMupoBaHa: HesiBka — 0.
*KOMIICTEHIIUSI ~ OCBOeHa | Kpurepuu oneHkH:
Ha mponBUHYTOM ypoBHE | 1.COOTBETCTBHE MpEICTaBICHHON
— 4 Oaia; Mpe3eHTalnu 3asBJIeHHON TeMaTuke (1
*KOMIICTCHIIUSI  OCBOEHA | OaJwu).
Ha 0a3oBoM ypoBHe — 3 | 2.KauecTBO MCTOUYHUKOB U UX
Oaina; KOJIMYECTBO MIPH TIOJITOTOBKE JTOKIJIaa
B) me  chopmupoBana | u pa3paboTke npeseHTarmu (1 6asmwn).
(xommeTenims He OcBOeHA) | 3 Brasenue MHpoOpMauuei u
— 2 u Menee Gaiios CIOCOOHOCTH OTBEYATh Ha BOIPOCHI
aynutopu (1 6amn).
4.KadecTBO caMoii IpeICTaBIeHHOM
npesenTauuu (1 6amn).
5.OpUruHAIBHOCTH MOX0/1a U
BCECTOPOHHEE PACKPBITHE BHIOPAHHOM
Tematuku (1 6amr).
MakcuManbpHas cymMmma OaijioB -5
Garos.
PesynbTarel  OLIEHOYHON  MpoLEnypbI
MMpeACTaBJIAIOTCA O6y‘laIOHII/IMC$I B CpPOK
HC IIO3JJHEC 1 HCICIIN MOCJIC MPOBEACHU
OpoLeaypsl — Uil TEKYIIEro KOHTPOJIS.
OHCHKa IMPOCTABJIACTCS B SHGKTPOHHBIﬁ
JKypHaJ.
TK-3, [TK-5 | KouTponsuas pabora | A) nonHOCThIO | 1. [IpoBomMTCS B hOpME MUCHMEHHON
cthopmupoBaHa paboThI

(KOMHCTCHL{I/IH OCBOCHA

2.Bpemsi, OTBEJIEHHOE HA MPOLEYPY —




Ha BBICOKOM YPOBHE) — 5
OaiioB

b) YaCTHYHO
chopmupoBaHa:
*KOMIICTCHIMSI  OCBOCHA

Ha INPOABHHYTOM YPOBHE
— 4 6anna;

*KOMIETEHLIUS  OCBOEHA
Ha 0a30BOM ypoBHE — 3
bama;

B) HEe  copMHpoBaHa
(KOMIIETeHIIUSI HE OCBOEHA)
— 2 1 MeHee 0aJuIoB

ceMecTp.

HesBka Ha 3a1MTy KOHTPOJIBHOM
pabotsr — 0.

Kpurepun onenku:

1.CooTBeTCTBHE COACPIKAHUS
KOHTPOJILHOM pabOTHI 3asBICHHOMN
tematuke (1 Gamn).

2.Ka4ecTBO UCTOYHHUKOB U UX
KOJINYECTBO IPU MOATOTOBKE PabOTHI
(1 6amn).

3.Bnanenue nndopmanneit u
CIIOCOOHOCTH OTBEYATh Ha BOIIPOCHI
aynutopu (1 6amn).

4. KauecTBO caMoil peicTaBIEHHON
pab6ots! (1 6amm).

5. Ucnons3oBaHue
CHENHANTN3UPOBAHHOTO
nporpaMMHoro obecrieueHus (1 6amn).
6.OpUTrMHAIBHOCTh NOAX01A U
BCECTOPOHHEE PacKpbITUE BEIOpaHHON
tematuku (1 Oamn).

MakcumanpHas cymma 0aiioB - 6
6armnos.

Pe3ynbpTaThl OIEHOUYHON TPOLEAYPHI
MPEICTaBIISIIOTCS. 00YJaIOIIIMCS B
CpOK He 1o3jHee | Hexenu nocie
MPOBENEHHS IPOLEAYPHI — JUIS
TeKyLIero KoHTposst. OneHka
IIPOCTABIIAETCS B 3JIEKTPOHHBIN
JKYpHAJL.

MK-3, TIK-5 | Incemennoe sananme | A) nosHOCTEIO | 1. [IpoBoanTCcs B popme MUCHMEHHOM

chopmMupoBaHa padoThI

(kommeTeHITMST  OcBoeHa | 2.Bpems, oTBeIeHHOE HA MIPOIIETYPY —

Ha BBICOKOM ypoBHE) — 5 | 10 - 15 muH.

OaioB HesBka — 0.

b) gactuyHo | Kpurepuu orneHku:

chopmupoBaHa: 1.CooTBeTCTBHE OTBETA 3asBICHHOW

*KOMITETEHITNS ~ ocBoeHa | TemaTuke (0-5 6amioB).

Ha TMPOJIBUHYTOM ypOBHE | MakcumainbHas cymMma 0ajjioB - 5

— 4 6amna; 0asIoB.

*KOMIIETCHIMSI  OCBOEHA | Pe3ysbTaThl OIEHOYHOM MPOLICAYPHI

Ha 0a30BOM ypOBHE — 3 | MPEACTABISAIOTCS O0YJArOIIUMCS B

Oana; CpOK He To3Hee | Heenu mocie

B) He  cdopmupoBaHa | MPOBEACHUS MPOIECTYPHI — IS

(xoMmeTeHIHs He OCBOCHA) | TekymIero KoHTpos. OueHka

— 2 u meHee Gamos MPOCTABIISIETCS B AJIEKTPOHHBIN
JKypHAJL.

MK-3, TIK-5 Pedepar A) HOJHOCTEIO | [IpoBoauTcs B muchMeHHOM hopme
cthopmupoBaHa Kpurepun ouenku:
(kommeteHims  ocBoena | 1.CoOTBETCTBHE COMEPKAHUS

Ha BBICOKOM YpPOBHE) — 5
OamnoB

b) YaCTUYHO
chopmupoBaHa:
*KOMIIETEHIIMsI ~ OCBOCHA

Ha TIPOJBHHYTOM YpPOBHE
— 4 Oaia;

pedepara 3asBreHHON TemaTuke (1
Oain).

2.KauecTBO NCTOYHUKOB U UX
KOJINYECTBO TIPH IMOJATOTOBKE pabOTHI
(1 6amn).

3.Bnanenue nndopmanueit u
CIIOCOOHOCTH OTBEYATh Ha BOIPOCHI




*KOMIIETECHITUS ~ OCBOeHa | ayxurtopuu (1 Gamn).

Ha 0Oa3oBoM ypoBHe — 3 | 4.KadecTBO camoii mpeacTaBiICHHON
Oaina; paboTsi (1 6am).

B) me  cdopmmposana | 5.0pUrHHAIBLHOCTh OIX0/1a U
(KoMIIeTCHIHMSL HE OCBOCHA) | BCeCTOPOHHEE PACKPBITHE BEIOPAHHOM
— 2 1 MeHee 0aJuIoB temaruk (1 Gam).

MakcuManpHass cymma OaijioB -5
GaroB.

Pe3ynbTatel  OLIEHOYHON  MpoLERYpPHI
MpEACTaBIIAIOTCA OGy‘IaIOHII/IMCH B CpOK
HEC IIO31HEC 1 HCICIN MOCJIC MPOBECACHUA
HOpoLeaypsl — U1 TEKYIIEro KOHTPOJIS.
OHeHKa IMPOCTABJIACTCSA B 3J'IeKTpOHHLII>i
JKypHaIL.

3. TunoBble KOHTPOJIbLHbIC 32IaHUS UJIM MHbIE MAaTePUAJIbl, HEO0X0AUMbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJILHOCTH,
XapaKTepu3yuux 3Tanbl GopMUpoOBaHHUS KOMIIETCHI[UI B Ipolecce
0CBOEHHUS 00pPa30BaTeIbHOI MPOrPaMMBbI

3.1. TunoBbie BONPOCHI, BBIHOCMMbIE HA TECTUPOBAHHUE

TecThl HCHONB3YIOTCS B PEXKUME MPOMEKYTOUHOTro KoHTpoia. [lo ¢opme
3aJlaHul BBIOPAHBI 3aKPBITHIE TECTHI (C BLIOOPOUYHBIM O0TBETOM). Kaxkomy Bompocy
COOTBETCTBYET OJMH BapUaHT OTBETA.

Tecr 1

1. O0BEM HAKOIJIEHHBIX Y€JIOBEUECTBOM ITU(POBBIX TAHHBIX U3MEPSIETCS:

2. Yxkaxure pakTop, CHoCOOCTBOBABIINM MOSBICHUIO TPEH 1A OOJIBIINX TAHHBIX:

3. Cxomnbko Ilerabaiit B 3eTTabaiite?

4. OtmeThTe 3HAUYUMOE COOBITHE, TMOBIUSIBIIEE Ha (QOPMUPOBAHUE TPEHA
OOJIBIINX JaHHBIX.

5. OTMeThTE BapUAHT, B KOTOPOM JIaHHBIE CTPYKTYPUPOBAHBI.

6. UTO OTHOCUTCS K MEPCOHAIBHBIM JJAHHBIM, Ha 00pa00TKy KOTOPBIX TpeOyeTCs
MOJY4YUTh coriacue?

7. Hucio, KOTopoe ABISETCS CEPEIUHON MHOXKECTBA YHCEIL, TO €CTh ITOJIOBAHA
YHUCeJl UMEIOT 3HaYeHUs OOJIBIINE, YeM ITO YUCIIO, a TTIOJIOBUHA YUCET UMEIOT
3HAYCHUSI MEHBIIINE, YEM ITO YUCJI0, HA3bIBACTCH...

8. KonnuecTBeHHOE 3HaUCHHE UCCIIEAYEeMOro Mpu3HaKa, HanboJee 4acTo
BCTpEUaroIeecs: B BRLIOOPKE, Ha3bIBACTCH. ..

9. 3HaueHue, KOTOPOE KaK CTATUCTUUECKUH MOKa3aTelb MPEeCTaBIISIET COO0M
CPEIHIOI0 OIICHKY M3Yy4aeMOro B AKCIIEPUMEHTE 3HAUCHUSI, Ha3bIBACTCA. ..

10. Cpennee apudpmMeTruueckoe KBaJpaToB OTKIOHCHHUHN 3HaYCHUIN IEpeMEHHON OT
€€ CPEIHETO 3HAYECHMUS.

11. Kak Ha3plBaeTCs XpaHWIWILE, B KOTOPOM JaHHBIE pPa3MEIIAIOTCA U
COXpaHSIIOTCS HAa MHOTOYMCIIEHHBIX paclpe/leIeHHbIX B CETH CepBepax,
MPEAOCTABISIEMbIX B MMOJIb30BAaHUE KIIMEHTaM?



12. AHanuTn4deckast maHesb ¢ MOHATHBIM HHTep(dercoM, Ha KOTOPO B PeKUME
peagbHOr0 BpeMEHH Ha dKpaHe 0ToOpakaroTcs HeOOXOAUMbIE JaHHBIE — 3TO. ..

13. Kakue pucku 13 nepeurcieHHbIX XapaKTEpHbI A1 padOThI C IaHHBIMU?

14. Yto 006s13aH cienaTh onepaTop, €Ciu NePCOHaNIbHbBIE JaHHbIE 00pabaThIBAIOTCS
B IIEJISIX MPOJBUKEHUSI TOBApOB, pabOT, YCIYr Ha PHIHKE IMYTEM OCYIIECTBICHUS
MPSIMBIX KOHTAKTOB C MOTPEOUTETIEM WIIH K€ B LEJSAX MOJIUTHUYECKON arutanuu’?
15. Kakue TeXHOIOrMM UCOJIB3YIOT JIJIsl cOOpa JaHHBIX?

16. Pa3znen maTeMaTuuecKod CTATUCTUKH, U3YUYAIOIINI CTATUCTUUECKUE METO/IbI,
OCHOBaHHBIC Ha TIOCIIEJIOBATEIPHON BEIOOPKE, (hOpMUPYEMOI B X0/1e
CTATUCTUYECKOTO AKCIIEPUMEHTA — 3TO. ..

17. KoMmmiekc, COCTOSIIIIMI U3 METOJIOB aHAIW3a JaHHBIX U CIIOCOOOB HX
WHTEPIPETALNH, TTO3BOJISIOMNUN TPUHUMATH YCTICIITHBIE PEIICHUS B OyayIieM Ha
OCHOBE PE3YJIbTATOB MPOIILIBIX COOBITUM — 3TO. ..

18. IlpuBnedyeHne K pEIICHUIO TeX WIM HHBIX MPOOJIEM HWHHOBAIMOHHOM
MIPOU3BOJICTBEHHOM AESATEIBbHOCTH IIMPOKOTO Kpyra JIMI[ IJI1 UCMOJb30BAaHUS HX
TBOPUYECKUX CHOCOOHOCTEH, 3HAHUW U OIbITa MO0 THUIY CYOMOJPSAHON paOOThl HA
J0OpPOBOJIBHBIX Hauajgax ¢ MpUMEHEHHEM HH(OPMAITMOHHBIX TEXHOJIOTHI — 3TO. ..
19. Ilporecc, UCTIOIB3yEMbI KOMITAHUAMM JJIsi MPEBpaIieHus HeoOpaOOTaHHBIX
OOJIBIIIMX JAHHBIX B MOJIE3HYIO HH(POPMAITUIO — 3TO. ..

20. C yero HaJl0 HAYUHATH PAOOTY C OONBIIUMHU JAHHBIMU?

Tect 2

1. Kakue TeXHOJIOTMH UCTIONB3YIOT JIJIs TIepe/lauu U XpaHEHUs JaHHbIX ?

2. Kakue TeXHOJIOTUH UCTIONB3YIOT Uil cOOpa TaHHbIX?

3. Yro HE oTHOCUTCS K CKBO3HBIM IIU(MPOBBIM TEXHOJIOTHUSIM?

4. K xakoil CKBO3HOM TM(POBOM TEXHOJOTHMH OTHOCUTCS MPOTPaMMHO-
ONpeIeIIeMbIe XPAHUIINILA JAHHBIX ?

5. Chneuuanv3upoBaHHOE 3[aHUE€ WM TOMELIEHHE, B KOTOPOM KOMIIAHUS
pa3MelIaeT cepBepHOE U ceTeBOe 000PYA0BaHUE C MOCIEAYIOMIUM MOAKIIOYEHUEM
KJIMEHTOB K ceTtu MHTepHET — 370...

6. LleHTpanu3oBaHHOE MECTO B apXUTEKType oO0jaKa, BKIIOYAIONIUE OTPOMHBIC
00beMBI HCOOPAOOTAHHBIX JAHHBIX B UX COOCTBEHHOM (hopMare — 3TO. ..

7. LleHTpanu30oBaHHOE MECTO B apXUTEKType o0jakKa, BKIIIOYAIOIIME OrPOMHBIE
0o0beMbl HEOOpaOOTaHHBIX JAHHBIX B X coOcTBeHHOM (opmate, HE poctymnoe
MOJIB30BATENSIM, — 3TO. ..

8. TlpenmeTHO-OpueHTHpOBaHHAsT MHGpOpMaIMOHHAs 0a3a JaHHBIX, CIEIHATBHO
pa3paboTaHHas ¥ MpeJHA3HAYEHHAs JJIs MOJATOTOBKH OTUYETOB U OM3HEC-aHalu3a C
HEJBIO0 TOJICPKKH MPUHATHS PEIISHU B OpraHu3aluu, — 3TO. ..

9. [IpeacraBnenHue NaHHBIX ¢ PA3TUYHBIMUA U3MEPCHHUSIMU U (PaKTaMH peaTnu3yeT
10. HecTpykTypupoBaHHbIE JaHHBIE Yallle BCETO XPaHATCS B...

11. Jliis yero Hy>KHbI 03€pa TaHHbIX?

12. 111 4ero Hy>KHbI XpaHUJIUIIA JaHHBIX?

13. JIsist 9ero Hy>KHBI IIEHTPHI 00JaYHbIC XPAHUITUIIA IAHHBIX ?

14. Jlns yero Hy>KHBI IIEHTPBI 00PaOOTKHU TaHHBIX ?



15. Kakoil u3 mOCTaBIIMKOB OOJIAYHBIX YCIIYT SBIISETCS OTE€UECTBEHHBIM?

16. KoMIuiekc MeTo0B U MpPOLEAYp, HAlpaBJICHHBIX HAa M3BJICUYCHUE JTaHHBIX W3
pa3IMYHBIX ~ MCTOYHUKOB,  OOeclieyeHHe  HEoOXOAUMOro  YpPOBHS  MX
MH(POPMATUBHOCTH U KadyecTBa, IpeoOpa3oBaHuE B €IUHBIA (hopMar, B KOTOPOM
OHHU MOTYT OBITh 3arpy>KEHbl B XPAHWINILIE TaHHBIX WIA aHATUTUYECKYIO CUCTEMY.
17. Ilponecc BbISBICHUS M MCIpPABICHHsS] OUIMOOK, HECOOTBETCTBHM JAHHBIX C
LENbI0 YIYYIIEHHUS HUX KadecTBa, COCTABHAsl YaCThb MHTEIIEKTYaJIbHOTO aHaIW3a
JTAHHBIX.

18. ITpouecc JOMOTHEHUS CHIPBIX JaHHBIX TOW HHPOpMaLuen, KOTopas B
MCXOJTHOM BHUJIE B HUX OTCYTCTBYET, HO HEOOXOMMa JJI1 KAUECTBEHHOTO aHAJIN3A.
19. CoBOKYITHOCTH aNrOPUTMOB M KOMITBIOTEPHBIX METOJIOB 00pabOTKH
uH(GOpPMAaIIH, UCTIONb3YEMbIX [Tl BRIOOPKU JAHHBIX U3 CIICHUATbHBIX XPAaHUIIHIIL
uiu 0a3 3HaHUMH.

20. Coop undopmanuu u3 6a3 JaHHBIX C LEJIbIO MOATOTOBKM KOMOMHUPOBAHHBIX
HAaOOPOB JaHHBIX JJIs1 00paOOTKH JaHHBIX.

3.2 TeMaTHKa I0KJIA10B B IPe3eHTALIMOHHOIT opme

1. JlomosHeHHas aHAJIWTHKA: NPAKTUYECKUU TOJIXO0Jl K aBTOMAaTH3alUU
BHYTPECHHEH aHATUTUKH

2. ®opMyJIMPOBKH 33j1a4 IPU MCIIOJIb30BaHUK TexHoyorui Data Mining.

3. IlocTtpoeHme Momenw W KIacTepw3alvds JTaHHBIX C HEOXUIAHHBIMH
XapaKTEPUCTHUKAMHU.

4. llndppoBoii TOMOIIHUK JIJI1 MAHEBPOBOT'O JHUCIIETUEPA.

5. Tlpenckazanue I1IeH HAa CBHIph€ W KOHEUHBIE MPOIYKTHI Ha OCHOBE
MaITUHHOTO OOyYCHHUS W MPOJIBUHYTON aHATUTHKU

6. Crtoco0Onl 10OBIYM OOJIBIINX JAaHHBIX.

7. TexHomoruu 00pabOTKU OOJBITNX JAHHBIX.

8. CraTucTHUEeCKUI aHAIN3 OOJIBIINX JAaHHBIX.

9. Meropl aHanM3a HECTPYKTYPUPOBAHHBIX TAHHBIX TEKCTOB.

10. Mertoap! aHann3a HECTPYKTYPUPOBAHHBIX TAHHBIX CETEH.

11. MeTo/bl aHalIM3a HECTPYKTYPUPOBAHHBIX JTAHHBIX U300paKCHHM.

12. UMuTanimoHHOE MOJICITUPOBAHUE CIIOKHBIX COITUATIBHBIX CUCTEM.

13. IIpo6ieMbl MATUHHOTO OOYUEHHSI.

14. IlpeAMKTUBHBIE MOJEIH.

15. IInardpopma reoaHaTuTHUKH.

16. Big data Ha cimyx0e cemeitHOro OroIKera.

17. CKOpHUHTOBBIE MOJETIH.

18. Y4eT HOBBIX CJIOB B SI3IKOBBIX MOJICIISIX KIaCCU(DUKALINH.

19. «Ilpuxnagueie» HeMpoceTn B Opay3epe U Ha IECKTOIE KIIUCHTA.

20. Pa3paboTKka CKpUHUHTOBBIX TECTOB.

21. Texnonoruu aHanu3a UHAHCOBBIX MTOTOKOB M MIPOTHO30B.

22. BHenpeHue yrpaBieHuUsI HA OCHOBE JIAHHBIX B HE(PTETra30BOM OTpACIH.

23. HcKyCCTBEHHBIM WHTEIUIEKT Il CHIDKCHHS BpPEIHBIX BBHIOPOCOB B
aTMoc(epy Ha IPOU3BOJICTBE.

24. TloctpoeHue cucTemsl realtime-aHaTUTHKH.



25. I'paHuLibl HPUMEHUMOCTH MTPU CO3AAHUM AHAIUTUYECKHUX PEIICHUN.

3.3 TeMaTHKAa NHCbMEHHBIX 3aJaHUKA
. [lepeunciuTe METOIbI MHOTOMEPHOTO aHaJIU3a OOBIINX JaHHBIX.
. OnummTe NpUHIMIB (PAKTOPHOTO aHAIH3A.
. OnummTe NPUHIKIBI KJIACTEPHOTO aHAJIN3a.
. OnummTe NPUHIKIBI TAKCOHOMUHU.
. Onuimre NpUHIUILI paco3HaBaHUs 00Pa3o0B.
. [lepeunciure nocTonHCTBA (PAaKTOPHOTO aHAN3A.
. [lepeunicnute TOCTOMHCTBA KJIACTEPHOTO aHAJIM3A.
. [lepeuncnure TOCTOMHCTBA TAKCOHOMUHU.
. [lepeuncnure TOCTOMHCTBA paclo3HaBaHUsI 00Pa30B.
10. [lepeuncnure HeqOCTATKU (haKTOPHOTO aHAIM3A.
11. I[lepeuncnure HEAOCTATKU KJIACTEPHOIO aHAIM3A.
12. [lepeuncnure HEAOCTATKH TAKCOHOMHUH.
13. Ilepeuncnure HETOCTATKX paclo3HaBaHUs 0OPa30B.
14. Chopmynupyiite 3aady KiIacTepU3aluu.
15. OnuimTe anropuT™ NOCIEA0BaTEIBHON KIIaCTEpU3aIUU.
16. OnummnTe METoA NPEACTaBICHUS MaTPHUIbl PACCTOSIHUN C MOMOUIBIO
JI€HIOTPaMMBI.
17. Jlaiite xapaktepuctuky Big Data Ha MUPOBOM pBIHKE.
18. Oxapaxrtepusyiite Big Data B Poccun.
19. Onpenenute mousatue Data Mining.
20. Onpenenute nonsitue OLAP.
21. B 4yeM cOCTOUT KOTHUTUBHBIN aHAIN3 JaHHBIX?
22. Kakue Mo/ienu JaHHbBIX Bbl 3HAETE?
23. OnumuTe OCHOBHYIO UJICI0 KOPPENISIIMOHHOTO aHAIN3a.
24. OnumuTe OCHOBHYIO U0 PETPECCUOHHOIO aHAIIH3A.
25. OnumuTe OCHOBHYIO UJICK0 TUCIIEPCUOHHOTO aHAJIN3a.

OO0 WN B

3.4 TemaTuka pedeparTon

1. CpencrBa aHanu3a JaHHBIX B OQHUCHBIX NPUIOKEHHUSIX C IOMOIIBIO
OLAP-Texnonorui.

2. Metonpl Data Mining ayis oOy4eHHUs] aCCOLMATUBHBIM IpaBUiIaM (aHIIL
association rule learning).

3. Merons! knaccudukanuu B Data Mining.

4. MeTonbl KaTeropu3allid HOBBIX JaHHBIX Ha OCHOBE NPUHIIMIIOB, paHee
NPUMEHEHHBIX K YK€ HaJTMUeCTBYIONIMM naHHbIM B Data Mining.

5. Kimacrepnsrii ananmu3 B Data Mining.

6. Perpeccuonnsiii ananu3 B Data Mining.

7. TexHUKHM CMEIIEHMS U UWHTErpald pPa3sHOPOJHBIX JAHHBIX JUIS
BO3MOXKHOCTH TTyOMHHOTO aHAJIK3a.

8. [ludposas 06paboTKa CUTHAJIOB ISl HHTETPAITUN Pa3HOPOIHBIX IAHHBIX.

9. OOpaboTka €CTECTBEHHOTO SI3bIKa JUII HWHTETPAllid Pa3sHOPOIHBIX
JaHHBIX.



10. MamunHOe oOyueHue ¢ yuurenem u 0e3 yuuTens,

11. Hcnonp3oBaHue Mojeneil, MOCTPOEHHBIX Ha 0a3e CTaTUCTHUYECKOIO
aHaJIM3a WIK MAIIMHHOTO OOy4YeHUs, UIsl OJyYEHHUs! KOMIUIEKCHBIX MPOTHO30B Ha
OCHOBE 0a30BbIX MOJEIIEH.

12. VickyccTBEHHBIE HEHPOHHBIE CETH AJIs aHAJIW3a OOJIBIINX JAHHBIX.

13. IIporao3Hasl aHaJIMTUKA HA KOCMAYECKOM ITPOU3BOJCTBE.

14. IMuTaninoHHOE MOJIEIMPOBaHUE OOJIBIINX JAHHBIX.

15. IIpoCcTpaHCTBEHHBIM aHAIW3 C MCIOJb30BAHUEM TOMOJIOTHYECKOU
uHbOpMaIuU B TaHHBIX.

16. IIpocTpaHCTBEHHBI aHalW3 C HCIOJIbL30BAHUEM T'€OMETPUUECKOMN
uHbOpMaIluU B TaHHBIX.

17. TlpocTpaHCTBEHHBIH aHAJW3 C HCIOJB30BAHUEM TeorpaduyecKoit
uH(pOpMaIUKU B JaHHBIX.

18. Craructuueckuii aHajau3 OONBIIMX JAHHBIX ¢ moMompio A/B-
TECTUPOBAHUS.

19. Craructuyeckuil aHanu3 OOJNBIIMX JaHHBIX C MOMOIIbIO BPEMEHHBIX
PAOB.

20. AanTUBHBIE U MYJIBTUIUIMKATUBHBIE METO/IbI IPOTHO3UPOBAHUS.

21. JlucnepcroHHBIN aHAJIN3 BIUSHUSA KAUECTBEHHBIX (PaKTOPOB.

22. [IpumeHeHHe TPOrpaMMHOTO O0ECIIEUEHMs! sl PEIEHUs MPUKIIAIHBIX
3a/1a4 MPOTHO3UPOBAHUS.

23. bonpime nanHble B ”HGOPMAITMOHHBIX TEXHOIOTHSIX.

24. Tlopxoabl, UHCTPYMEHTBI M METOJbl O0OpabOTKH CTPYKTYpPHUPOBAHHBIX
JAHHBIX OTPOMHBIX OOBEMOB.

25. Ilogxoapl, MHCTPYMEHTBI U METOABI 00PaOOTKM HECTPYKTYPHUPOBAHHBIX
JAHHBIX OTPOMHBIX OOBEMOB.

4. Metoan4yeckne MaTepHUAaJibl, ONPeAe/siionue Npoueaypbl OlleHUBAHUSA
3HAHU, YMEHU, HABBIKOB U (MJIH) ONbITA IEATEJIbHOCTH, XapaKTEePU3YOLIUX
Tanbl (OPMUPOBAHUA KOMIIETEHIIMA

dopMoii KOHTpOJSI 3HAHUW TIO JUCHUINIMHE «AHAIM3 OOJBIIMX JaHHBIX)
SBJISIIOTCS JIBE TEKYIIME aTTeCTallMk B (POpME TECTOB M WUTOTrOBas aTTecTallus B
dbopme 3adeTa ¢ OLICHKOM.

Kon
Hene- KOMIIETEH-
s Bux LU, Copneprxan Cpok Kpurepuu onenku
TEKYIL | eouroro | CMCHHMBAIO ne TpeboBanus K caauu 0 COZIEPIKaHUIO U
ero cpencTsa 11207 OLICHOYHOTI | BBINOJHEHUIO (menens KauecTBY C
KOH- 3HaHUS, 0 cpencTBa ceMecTpa) yKa3zaHueM 0ajlioB
TPOJIsS yMEHWUs,
HaBBIKH




Mposox TectupoBan | MK-3, 25 KomnerotepHoe | Pesynerar | Kputepum onenku
HTCS B ne 1,2 BOIIPOCOB TECTUPOBAHME ; | BI ONPENEISIOTCS
CpOKH, MK-5 BpeMsi TECTUPOBAH | MPOLICHTHBIM
YCTaHOB OTBEACHHOE HA | U COOTHOILIEHHUEM.
JICHHBIC nporenypy -30 | mpemocran | He siBka -0
;paq)HKo MHUHYT SIFOTCS B Y IOBIETBOPUTEIBHO
06pazos JICHb - oT 51%
aTeNbHO MIPOBEJICHU | IIPABUIBHBIX
ro 1 OTBETOB.
;‘pouecc npoueaypsl | Xopomo - ot 70%.
OtnnyHo — o1 90%.
3auer c MK-3, 2 3auer Pesynbrar | Kpurepun ouenku:
OLIEHKOHN MIPAKTHUYECK | MPOBOAUTCS B BI «OTIMIHO»:
MK-5 WX 3a/1aHusl | TUCbMEHHOMN MPENOCTaBI | 3HAHUE  OCHOBHBIX
¢dopme, myTem SFOTCA B | IOHATUHN NPEAMETA;
OTBETa Ha JIEHb yMEHHE
BOIIPOC H MPOBEJEHN | UCIOIB30BATh 51
perieHus s 3ayeTa MIPUMEHATh
MIPAKTHYECKOTO MOJTy4YeHHbIE 3HAHUS
3aJlaHusl. Ha TPaKTHKE;
BpeMs pabora Ha
OTBEJIEHHOE Ha MPaKTHYECKUX
IpOLERypY — 3aHATHUSAX;
0,25 gaca Ha 3HaHWE OCHOBHBIX
CTYZCHTA. Hay4YHBIX TEOPU,
M3y4aeMBbIX
MIPEIMETOB;
OTBET Ha BOIPOCHI
Ouera.
posox «Xopomoy:
UTCA B *3HAHUE  OCHOBHBIX
CpOKH, o .
yeTaHos MOHATUHN TIPEMETA;
JICHHBIE *YMCHHC
rpauKko HCIIOJIb30BaTh u
M MIPUMEHATH
06pascs HOJIyYEHHBIE 3HAHMS
ATCIRHo Ha TMPAKTHKE;
ro ?
npotece *pabota Ha
a MPaKTHYECKUX
3aHATUSAX;
*3HaHHE OCHOBHBIX
Hay4HBIX TEOPHUIA,
M3y4aeMBbIX
MIPEIMETOB;

*OTBETHI Ha BOIIPOCHI
Ourera
*HETPaBUIIBHO
permieHo
MIPAKTUYECKOE
3aJlaHue
«YnoBJEeTBOPHUTEb
HO»:
JIEMOHCTPHPYET
YaCTUYHBIE  3HAHUS
110 TEMaM
JUCIMIIIINH,
HE3HAHUE HEYMEHHUE




HCIIOJBb30BAaTh
IIPUMCHATH

Ha TPaKTHKE;
He  paboran
MPaKTUICCKUX
3aHATHUSAX;

JBHOY:
JIEMOHCTPHUPYET

MCLMIUINH;

HEYMEHHE
UCIIOJIb30BaTh
MPUMEHSTh

Ha MPAKTHKE;
HEe  paboran
MPaKTHIECKUX
3aHSTHSIX;

HE  OTBeYaeT
BOTIPOCHI.

u

TMOJIYYCHHBIC 3HaHUA

Ha

«HeynosJiersopure

YaCTUYHBIC 3HaHUA
10 TEMaM

HE3HaHUE OCHOBHBIX
MOHATUH IIPEIMETA;

IMOJIYYECHHBIC 3HaHUA

Ha

Ha

1.
2.
JTAHHBIX.
3.
4,
5.
6.
JTAHHBIX.
1.
8.
9.

4.2. TunoBbie BONPOCHI, BLIHOCHMbIE HA 3a4€T
NcTouHuKH OOJIBIINX JTAaHHBIX.
OCHOBHBIC OIpEEICHUs, TEPMHUHBI, 3aJlaud aHaiau3a OOJBITUX

[Tonsitue Data Mining.

KorunTuBHBIN aHaIW3 JaHHBIX.

Metoauku coopa JaHHBIX.

AJTOpPUTMBI IJI PEIICHHS 3a/1ad JTOOBIUM JIAHHBIX U OYCHBb OOJIBIITNX

PacnapanienuBanue aaropuTMoB npu 00paboTKe OOJIBIINX JaHHBIX
3agaun Texnongorun MapReduce.
ANTOPUTMBI  X3IIMPOBAHUS C YYETOM OJIM30CTM M TOTOKOBOM

00pabOTKM JTAaHHBIX JJIsI TIIATEIILHOTO aHaIN3a OOIbIIUX TaHHBIX.

10.
11.
12.
13.

[Tokazarens PageRank npu o6paboTke OOJIBIINX JaHHBIX.

[TpunaIMTIEI 00pa0OTKM OOJBITUX TAaHHBIX B 0a3aX TaHHBIX.
[TpuHIHIBI 00PAOOTKH OOJBIINX JAHHBIX B XpPAaHWIHMIIAX JTaHHBIX.
[Tpuniuner  00pabOTKKM  OONBIIMX  JAaHHBIX B MHOTOMEPHBIX

XpaHWJINIIAX JaHHBIX.

14.
15.

[TepBuunas 006paboTKa OOIBITNX TAHHBIX.
MeToapl  CTaTUCTHYECKOTO aHaidW3a JaHHBIX. JlecKpunTuBHas

CTaTUCTHKA, IIAapaMCTPHUICCKHUC, HCIIAPAMCTPHUICCKHNEC, HOMHWHAJIbHBIC MCTOBI.

16.
17.
18.

KoppensunonHblil aHamus.
PerpeccuoHHbIN aHamu3.
JlucniepcroHHbIN aHaIu3.




19. KnacrepHsiii aHaIU3.

20.  JIMCKpUMHHAHTHBIN aHAJIU3.

21. dakTOpHBIN aHAJIHU3.

22. Meron ananu3za 6onbimux gaHHbIX drill down/up.

23. Knaccudukarus naHHBIX. MeToabl penieHus 3a1a4u Kiaccupukaum
naHHbIX. [Ipumeps! knaccudukanuy JaHHBIX.

24. Knacrepuzanus naHHBIX. MeToAbl pellieHus 3ajauyd KiacTepHu3aluu
naHHbIX. [IpuMeps! kacTepu3anuy JaHHBIX.

25. MeTtoasl IPOrHO3UPOBAHMSI TAHHBIX MPU 00pabOTKE HHPOPMAIIH.

26. CratucThiKa W OTYETHl. Bu3yanmzarus CIpaBOYHOW HHQPOPMAIIUH.
[IporpammHBI€ 1 ammapaTHbIE CPEACTBA TTOIICPIKKH.

27. Busyanmzanus — aHOUIMTHYECKUX  JAHHBIX  —  [PEACTABJICHHE
uH(OpPMAITMU B BHJIC PUCYHKOB, AMArpaMM, C HCIOJIb30BAHUEM HHTEPAKTHBHBIX
BO3MOKHOCTEH 1 anuMaruu. [I[porpaMMHbIe CpecTBa MOJACPIKKH.

28. Hudorpaduka B MHTEpAKTUBHBIX cepBHcax. [[porpammHubie cpencTBa
MOIJICPIKKHU.

29. VYnyuieHue BO3MOXKHOCTEH paboOThl ¢ HU(PPOBBIMU TEXHOJOTHSIMU
00pabOTKH OOMBIINX JIAHHBIX.

30. Power Bl pgng BbuIDOJHEHHA  3aJad  CaMOCTOSTECIIBHOM U
KOPIOPAaTUBHON OM3HEC-aHATUTUKH.

HUtoroBoe HauucieHue OaioB MO JUCUUIUIMHE OCYILECTBISIETCd B
COOTBETCTBHM C pa3pabOTaHHONW M BHEAPEHHOW OaJUIbHO-PEUTHHTOBOM CHUCTEMOM
KOHTPOJISI M OLICHUBAHMSI YPOBHS 3HAHUN M BHEYUYEOHOUW CO3MIATEIHHOM aKTHBHOCTH
00yJaronmxcs.



[Tpunoxenue 2

HHCTHTYT HH®OKOMMYHHUKAI[HOHHBIX CUCTEM
H TEXHOJIOTHH

KA®EJIPA HHD®OPMAI[HOHHbIX TEXHOJIOTHH
U YIIPABIAROIIIHX CUCTEM

METOJIMYECKUE YKA3AHUS JJISI OBYYAIOLIUXCS MO
OCBOEHMIO JTUCHUNIAHBI
«AHAJIN3 BOJBIINX JAHHBIX»

Hanpagsienue noaroroBku: 01.03.02. [Ipuxiagnas matematuka u nHGOpMaTHKa
Hpoduis: [IporpammupoBaHue, MaTeMaTUYECKOE MOJEIIUPOBAHUE

YpoBeHb BbIclIero o0pa3oBanus: OakagaBpuaT

®opma 00y4eHUs: OUHAA

Kopomnes 2023



1. O0mue MOJI0KEeHUSA

Heap AUCHMIUIMHBI. TEOPETHUYECKAs] W MPAKTUYECKAass IOJArOTOBKA
CTYJIEHTOB K paboTe ¢ OOJIbIIMMU JTaHHBIMU. 3HAHUS, MOJYYEHHbIE B pe3yibTaTe
OCBOCHHMSI JIUCLUUIUIMHBI, MOMOTYT MpU cOOpe U aHaiu3e OrPOMHBIX OOBEMOB
CTPYKTYPUPOBAHHOM WJIM HECTPYKTYPUPOBAHHOW HMH(pOpMalUU, MPU pa3padboTKe
MojeNed JaHHBIX M TOJYYEeHUM HOBBIX 3HaHuW. Bce 310 HeoOxoaumo
BBIITYCKHUKY, OCBOMBILEMY MpOrpaMMy OakanaBpuaTa, JUisl PEIICHUs pa3InyHbIX
3aJ1a4y NPAKTUYECKON U HAYYHO-HCCIEN0BATEIbCKOMN 1€ATEIbHOCTH.

3agaum QIMCUMILVINHBL:

. NpUOOpEeTEeHNE CTYEHTaMH 3HAHUNA O TEXHOJIOTUAX MOATOTOBKH, XpPaHEHUS,
00pabOTKH U aHau3a OOJIBIINX TAHHBIX;

o IPUMEHEHUE CTATUCTHMUECKUX W MAaTEMaTHYECKHMX METOJOB JJs aHajau3a
00apIINX 00bEMOB HHPOPMALIUH;

o CTaTUCTUYECKUI, NH)XCHEPHbIN, MHTYUTUBHBINA aHAJIN3 HH()OpMALUY;

o pruOoOpETEHNE MPAKTUUECKUX HABBIKOB pabOThI ¢ mporpammoii Power Bl.

2. Yka3aHus 110 NPOBEJACHUIO NPAKTHYCCKUX 3aHATHI

Tema 1. TeopeTnyeckue OCHOBBI M HCTOYHUKH 0OJIBIINX JAHHBIX

IIpakTnueckoe 3ansaTue 1
BrICTpBI NOMCK HOPMATUBHBIX I0KYMEHTOB
B cucreme «Koncyaprant Ilnroc»

Buja npakTHyeckoro 3aHATHSA: IpaKTUYeCcKas paboTa B rpyIime

OOpa3oBaTebHbIE TEXHOJIOTUU: TEXHOJIOTUHA KOMITBIOTEPHOTO 00YUYEHUSI.

Pabota ¢ ncTtouyHuKOM OoJsblIMX AaHHBIX — cucTemoil KoncynpTanTllmtoc
(HexkoMmmepueckas Bepcus https:// www.consultant.ru/online/). Hactpoiika cucteMsl
Koncynbranrllntoc mon 3agaum  cnenuanuctoB.  ['0TOBbIE  pelieHus U
ananutuueckue wmarepuanbl Koucynbprantllmoc. Ilombopka Hambosiee BaKHBIX
JIOKyMEHTOB TI0 CKBO3HOM LMU(PPOBOKM TexHOJOrHH «bosbliue JaHHBIE»
(HOpPMaTUBHO-TIPABOBBIX aKTOB, CTATEH KOHCYJIbTALlUN SKCIIEPTOB).

[TpoaomKUTENBHOCTD MPAKTUYECKOTO 3aHATHS 2 Yaca.

IIpakTHueckoe 3ansTUe 2
HanuonajabHasi ”HPOPMAIMOHHO-AHAJIMTHYECKASI CUCTEMA B
3JIeKTPOHHOM Ondmoreke eLibrary.ru

Buja npakTH4ecKoro 3aHATHSA: TIPaKTHYECKast paboTa B Tpymnmnax.

OO6pa3zoBaTebHBIC TEXHOJIOTUN: TEXHOJIIOTHUH KOMITBIOTEPHOTO O0yUYCHUS.

DieKTpoHHas OMOIMOTEeKa KaK HCTOYHUK OOJBINMX JTaHHBIX. McciaenoBanue
CTPYKTYpbl U HaBUTAIUU UH(OPMAIIMOHHBIX PECYpPCOB DJICKTPOHHOU OMOINOTEKH
eLibrary.ru, ananm3 mokasatesieli POCCHICKOTO MHJIEKCA HAYYHOTO IUTHPOBAHUS.
[lyOnukamusi JaHHBIX O CTaThbsiX B cooTBeTcTBUU ¢ TpeboBanusimu ['OCT k
0(hOpMIICHHUIO.



[Tpo10KUTENEHOCTD IPAKTUYECKOTO 3aHATHS 24aca.

IIpakTuyeckoe 3ansaTue 3
AHaJu3 00JIbIINX JAHHBIX METEOPOJOrHYEeCKUX CTAHLUM

By npakTu4eckoro 3aHATHSA: IpaKTHUecKas padoTa B Ipymnmax.

OO0pa3oBarenbHbIE TEXHOJOTUU: TEXHOJIOTUH KOMIIBIOTEPHOI'O O0yUEHUSI.

Hctounuk OosbluX JaHHBIX O mnoroge. dopmarbl AaHHBIX O IOTOJE.
Ob6beM BBIOOpPKM JaHHBIX O morojge. WHcrpymenta «CTaTHCTHKA MOTOIBI».
MarteMaTuyeckue MOAEIH U METOJBI I pacueTa CTaTUCTUYECKUX MOKazaTenen
ABTOMATHYECKMN  pacyeT Tmokazareneid moroasl.  OmnpeneneHue  pe3Ko
BBIJICTISIIOIIMXCS TAHHBIX 10 Kputepuro CmupHoBa-I'padOca.

[IpoaoIKUTENBHOCTD MMPAKTUYECKOTO 3aHATHUS 2 Jaca.

IIpakTnueckoe 3ansaTue 4
ITapajnenbHbIe BBIYUCICHHUSA

Bujx npakTuveckoro 3aHATHSA: IpaKTUUecKas padoTa B Ipymnmax.

OO0pa3oBarenbHbIE TEXHOJOTUU: TEXHOJIOTUH KOMIBIOTEPHOIO O0yUEHUSI.

Omnuns MapajuleabHbIX BBIYMCICHHW OT paclpeAciI€éHHbIX. BrlsBieHue
(Yka3aHue) onepauuii WM MHOXECTB ONEpaluil MOCIeI0BaTENbHOIO aIropruTMa,
KOTOpPBIE MOTYT BBIIOJHATHCS OJHOBPEMEHHO. CTaTHYECKOE M JIMHAMHYECKOE
pacnapayenuBanue. CriocoObl napaien3auu A pelieH s 3a1a4.

[IpoaoImKUTENTBHOCTD MMPAKTUYECKOTO 3aHATHS 2 Jaca.

Tema 2. MeToIbI CTATHCTHYECKOI0 AHAJIN3A 00JILIINX JAHHBIX

IIpakTnuyeckoe 3ansaTue S
HNHTepHeT-cepBHCHI I aHAJM3A U BU3YATU3AIUH JAHHBIX

Buj npakTuveckoro 3aHATHSA: IpaKTHUYecKas padoTa B Ipymnax.

OO0pazoBarenbHbIE TEXHOJIOTUU: TEXHOJIOTHH KOMIIBIOTEPHOI'0 00yUEHHS.

Bri6op mHTEpHET-cepBuca misi 006paboTku gaHHbIX (['yrim-muck, SAxmexc-
JUCK U 1p.). Be1OOp M HacTpoiika BU3yaldbHBIX 3JIEMEHTOB B 3aBUCUMOCTH OT II€JIN
BU3yalM3allMd W  BHUJAA JaHHbIX. Tumbl TpadUKOB U BO3MOXHOCTH
dopmarupoBanusa. [lpuniuner BeiOOpa nuarpamm. OCHOBHBIE OIIMOKH TIPH
BU3YaIM3aIli TaHHBIX. Y CIO0BHOE opMaTUpOBaHuEe U (POpMATHPOBAHUE TAOJIMII.
Hactpoiika B3auMOIEWCTBUS MEXKAY BHU3YaJIbHBIMU JiiemMeHTamu. Hactpoiika
(GUIBTPOB M YIPABISAIONIUX SJIEMEHTOB.

[TpoaomKUTENFHOCTD MTPAKTUIECKOTO 3aHATHS 2 Jaca.

IIpakTuyeckoe 3ansaTue 6
CratucTnueckuii aHaJu3 00JbIINX JAHHBIX
Buja npakTHYecKoro 3aHATHSA: TIPaKTHYECKast paboTa B Tpymnmnax.
OO0pazoBaTebHBIC TEXHOJIOTUN: TEXHOJIOTUN KOMITBIOTEPHOTO O0YUYCHUSI.
YnoOHast yHuBepcaibHasi BBIYHCIWTEIbHAS Cpena JUisl pelieHus 3aaad
00pabOTKH SKCIHEPUMCHTAIBHBIX JaHHBIX, a TaKXKe JaHHBIX W3 Pa3IUIHBIX
HCTOYHHKOB. IToxazaTenu MaTeMaTUYECKOU CTaTUCTHKH. O6paboTka



CTAaTUCTUYCCKUX JIAHHBIX C TIIOMOIIbIO BCTPOCHHBIX ClJYHKHHI)'I TaOJIMYHOTO
Imponeccopa. PaboTa ¢ HCTOYHHUKOM OOJIBIINX JaHHBIX.
HpOI[OJI}KI/ITeJII)HOCTB MMPAKTHYCCKOTI'O 3aHATUA 2 gaca.

IIpakTu4yeckoe 3ansitue 7
IlocTpoenne cBOAHBIX TAOIMI JAJIsI AHATU3A 00JIBIIUX JAHHBIX

Buja npakTHYecKoro 3aHATHA: MpakTUUecKas paboTa B rpymnmnax.

OO6pazoBaTebHbIE TEXHOJIOTUU: TEXHOJIOTUH KOMITBIOTEPHOTO O0yUYEHUS.

AHanu3 JaHHBIX B CBOAHBIX TaOMUIIAX C TIOMOMIBIO TaOIWYHOTO
npoiieccopa. JlMHaMUYECKHII MTOT J@HHBIX, COJAEpXaIMXcia B 0aze JaHHBIX.
Mactep cBoaHbix Tabnwi. BcraBka cBomnoit Tadmuier B MS Excel. BceraBka
cBoiHOM Tabmuipl B OnnuOduc. BeraBka cBonHoM Tabmumsl B MoitOduc. Pabora
C UICTOYHHUKOM OOJIBILINX JTAHHBIX.

[IpoaomKUTENBHOCTD PAKTUYECKOTO 3aHATHUSA 2 Jaca.
Tema 3. Opranu3anusi XpaHHJIMIN JAHHBIX

IIpakTuyeckoe 3ansaTue 8
KaacrepHblii anaau3 TaHHBIX

Bujx npakTuveckoro 3aHATHSA: IpaKTUUecKas padoTa B Ipymnmax.

OO0pa3oBarenbHbIE TEXHOJOTUU: TEXHOJIOTUH KOMIBIOTEPHOI'O O0yUEHUSI.

Knactepusanust Kkak JOrM4eckoe MNpPOJOJDKEHUE HIEH KilacCU(UKALUU.
M3HavanbHO HE mpenonpenereHHble Kiacchl 00beKTOB. Pa3dueHne o0bEeKTOB Ha
rpynmnsl. [IpoBeaeHne KiIacTEpHOTro aHalM3a METOAOM «OiMKalliero coceaa» u
OTpE/eNICHNEe PACCTOSHUS MEXIy IMOJyYeHHBIMH KJIacTepaMH B TaOJIWYHOM
npoueccope. Mcnonb3oBanue teopemsl ITudaropa mist BbIYMCICHUS €BKIMIOBA
paccTosiHUS Ha MJIOCKOCTH.

[IpoaomKUTENBHOCTD MPAKTUYECKOTO 3aHATHUSA 2 Jaca.

IIpakTuyeckoe 3ansaTue 9
PerpeccHoHHBIN U KOPPEISIHUOHHBIN AaHAJIN3 JAHHBIX

Buja npakTH4ecKoro 3aHATHA. IPpaKTUUECKas paboTa B rpynmnax.

OOpazoBaTeNbHbIE TEXHOJOTUHU: TEXHOJIOTUN KOMIIBIOTEPHOTO O0yUYEHUSI.

MeTtoapl perpecCMOHHOIO M KOPPEISLMOHHOIO AaHalIu3a W Pe3yJIbTaThl
OOBbEIMHEHUS JTUX METOJAOB C TOMOINBIO  TaOJIUYHOTO  MpOoLEccopa.
[IporHo3upoBanue, IUIAHUPOBAHUE, PA3BUTHE MNPUOPUTETHBIX HAINPABICHUH,
IIPUHATHE YIIPABICHUYECKUX PELLICHUM.

[Ipo10KUTENBHOCTD MPAKTUYECKOTO 3aHATHS 2 Yaca.

IIpakTuyeckoe 3ansitue 10
IIporuo3upoBaHue BpeMeHHBIX MOCJI€e10BaTeIbHOCTEH
Buja npakTuveckoro 3aHATHS . TpaKTHYecKas paboTa B TpymIax.
OOpazoBaTeNbHBIE TEXHOJIOTHUHU: TEXHOJIOTUH KOMITBIOTEPHOTO O0yUYEHUSI.



Metoapl MPOTHO3UPOBAHUS BPEMEHHBIX  PSJIOB, BKJIKOYAasi METOJbI
HKCTPANOJIALIMM, METOJIbI MAlIMHHOTO 00y4YeHusl (perpeccusi, HEHPOHHBIE CETH).
[Ipumepsl HCTIOIB30BaHUSI BpPEMEHHBIX psAaoB. [IporHo3upoBaHue H3MEHEHUS
norojiel ¢ momoripeio Python u Excel. TIporao3upoBanue TemMrepaTypbl, OCaJKOB U
IpYyrux (paKkTopoB, KOTOPHIE MOTYT MOBJUATH HA dKU3Hb JIIOJICH U HA IKOHOMHUKY.

[Ipo10KUTENEHOCTS MPAKTUYECKOTO 3aHATHS 2 Yaca.

IIpakTuyeckoe 3ansitue 11
Peamuzanust OLAP-(pyHKUMOHAJIBLHOCTH CPeICTBAMH AHAIN3A JAHHBIX
B 0(pUCHBIX NPHIIOKEHUSIX

Buj npakTudeckoro 3aHATHSA: IpaKTHUYecKas paboTa B Ipymmax.

OOpazoBaTebHbIE TEXHOJIOTUHU: TEXHOJIOTUN KOMIIBIOTEPHOTO O0yUYEHUSI.

MHoroMepHoe mpeAcTaBiI€HUE JaHHbIX. MHoroMmepHas oOpaboTka.
MmuoromepHoe xpanenue. OLAP-cpeactBa, BCTpPOCHHbIE B  HACTOJbHBIE
npusioxkeHus. Onepanuu HaJl MHOTOMEPHBIMU JJAHHBIMU.

[TpoaoMmKUTENBHOCTD TPAKTUYECKOTO 3aHATHSA 2 yaca.

Tema 4. TexHosioruy 00JLIIMX JAHHBLIX B aBTOMATH3AIMH

IIpakTuyeckoe 3ansitue 12-13
Co3nanme yaT-6ota B Telegram
Bujx npakTuveckoro 3aHATHS: KEiiC.
OOpazoBaTenbHBIC TEXHOJIOTHUHU: TEXHOJIIOTUN IPOEKTHOM e TEIBHOCTH.
Pa3pabotka yar-6ota B Telegram ¢ momoripto 0eccepBepHBIX BBIYUCICHUN.
Peructpauuss mnpunoxenuss B Telegram. Co3gaHue CEpBUCHOTO AKKAyHTA.
Coznanve (yHKIMH U CBA3b ee ¢ yaT-OoTtom. OOyuaromuecs: pa3OuBaroTCA Ha
Ipynnbsl 1Mo 3 yenoBeKa, Kaxaas Ipylia peaju3yeT CBOK (PYHKIHIO, KOTOPYIO
JOJDKEH aBTOMATU3MpoOBaTh 4aT-00T. Ilpemmararorcss BO3MOMKHBIE PELICHUS U
BbIOMpAeTCs Jyyllee U3 HUX.
[TpoaomKUTENTFHOCTD MPAKTUUECKOTO 3aHATUS 4 yaca.

IIpakTnueckoe 3ansatTue 14
N3yuyenue unrepgeiica u BosmoxkHocred Power Bl
Bua npakTH4ecKOro 3aHATHSA: KOMIIBIOTEPHOE MOJEIUPOBAHNE.
OO0pazoBaTebHbIE TEXHOJIOTUU: TEXHOJIOTUHA KOMITBIOTEPHOIO 00YUYEHUSI.
Peructpaiiuss B Power Bl u cucremnbie TpeOoBaHHs. 3HAKOMCTBO C
nHCcTpyMeHTamu Power Bl 1 cuctemon 4eThIp€X ITAIlOB PELICHUS aHAJTUTUYECKUX
3amad. Pabora ¢ Power Bl Service. ®wibTpbl 1 HHTEPaKTUBHOCTh. DOKYCHPOBKa,
COPTHPOBKA, MOACKA3KH.
[Tpo1OKATENBEHOCTh MPAKTUYECKOTO 3aHATHA 24aca.

IpakTnueckoe 3ansarue 15
3arpy3ka u npeodpa3zoBanue 00JbINX 1aHHbIX B Power BI
Buj npakTu4eckoro 3aHATHS: KOMIIBIOTEPHOE MOJIETTUPOBAHUE.
OObpazoBarenbHbIE TEXHOJIOTUU: TEXHOJIOTUN TPOOIEMHOTO 00yUYEHUSI.



[ToaroToBKa WCXOMHBIX JaHHBIX K JanbHeimemy aHamu3y. Pabora co
CIIOXHBIMHM 3ampocaMu U (PyHKIUSAMU. OKcnopT AaHHbIX. Co3JaHUE OTYETOB,
KOMUU M ux kactommzanus. [loaroroBka JaHHBIX K padote. MMnopt maHHBIX U3
daiinos Excel, CSV. O6paboTtka, npeobpa3oBaHusl U OUYUCTKA TAHHBIX.

[Ipo10KUTENEHOCTS MPAKTUYECKOTO 3aHATHS 2 Yaca.

IIpakTnyeckoe 3ansaTue 16
IHocTpoenue naeHTHGUUHUPYIOLIMX KOAOB IIPH 00padoTKe 00/1bIINX
JAHHBIX

Buja npakTHYecKOro 3aHATHA: IPAKTUYECKas paboTa B rpynnax.

OObpazoBaTenbHbIE TEXHOJIOTUHU: TEXHOJIOTUN TIPOOIEMHOTO 00YUYCHHS.

TexHonorus  WTPUXOBOrO  KOAMPOBAHHUA Il  aBTOMAaTHYECKOM
uaeHTUGUKa 1 coopa naHHbIX. MneHtudukanus oObeKTa MOCie MPUCBOCHUS
eMy Hu(ppoBoro, OykBeHHOro wiM OykBeHHO-LM(ppoBoro koxaa. IlpencraBnenue
JBOMYHOTO KOJIa B BUJE LITPUXOB U MPOOETOB C UCIOJB30BAHUEM OIpPEAEIEHHOM
CUMBOJIMKU. [IpMeHeHne OHTaliH-TeHepaTopa ITPUX-KOJIO0B.

[IpoIOIKATENBHOCTD IPAKTUYECKOTO 3aHATHS 2 Jaca.

3. Yka3aHus 10 NPOBEJACHUIO JA00PATOPHOT0 MPAKTHKYMa
He npenycMoTpeHO yueOHBIM TLIaHOM.

4. YKka3zaHus 10 NPOBEACHUI0 CAMOCTOATEIbHON PadoThI CTYIeHTOB

HaumeHoBanue
0s10Ka (pa3aena) Buasr CPC
JUCIHHMILINHBI

1. | Tema l. 1. Cnoco6 mnpenctaBieHust OOJBIIMX JAaHHBIX C IOMOIIBIO
JMarpaMmbl pazopoca

2. Cnocob mnpencrtaBieHUsl OOJBIIMX JAHHBIX C ITOMOIIBIO
JIENIECTKOBOW MarpaMMbl

3. Cnoco6 mnpexacraBieHuss OONBLIIMX JaHHBIX C TOMOIIBIO
TEIJIOBOM THarpamMMBsl

4. Cnoco0 mnpeacTaBieHUs OONBLIIMX JaHHBIX C TOMOIIBIO
o0J1aKka TeroB

2 | Tema 2. KoppensauonHslii ananus.
Perpeccuonnsiii ananus.

JlucniepCUOHHBIN aHAJIN3.

JIMCKpUMUHAHTHBIN aHaAJIU3.
DaKTOPHBIN AHAIN3.

1
2
3
4. Kitacrepnsliit ananus.
5
6
1

3 Tema 3 OOpaboTka TONEBBIX CEMCMOPa3BEIOYHBIX JJAHHBIX B
Moaudukamusax 2D.

2. OOpaboTka TIONEBBIX CEHCMOPA3BEOYHBIX TaHHBIX B
Moaudukamusax 3D.

3. O6paboTka JMaHHBIX B CHCTEeMaX JUCTAHIIMOHHOTO

SOHAUPOBAHUA 3CMIIN.

4 | Tema 4. 1. CpencrBa nH(pOPMAIIMOHHOTO OMUCKA B ceTH MHTepHeT
2. VudbopmanmoHHO-TIONCKOBBIE KaTAJIOTH




3. Mera-nouCKOBBIE CUCTEMBI
4. OreHka nokaszatesiel 3pPEeKTUBHOCTH MOMCKOBBIX CHCTEM

5. Yka3aHus 10 NPOBeJAeHNI0 KOHTPOJIbHBIX padoT

5.1. TpeboBaHusi K CTPYKTYpe

CTpykTypa KOHTPOJBHOM pPabOTHl JOJKHA CIHOCOOCTBOBATH PACKPBHITHIO
TeMBbl: HMMETh TUTYJIBHBIH JIMCT, COJEp)KaHHE, BBEJCHHE, OCHOBHYIO 4YacCTh,
3aKJIIOUCHHE, CITUCOK JTUTEPaTyPHI.

5.2. TpebdoBaHUA K COAEPKAHUIO

5.2.1. Bo BBenmeHnn 0OOOCHOBBIBACTCS aKTYaJbHOCTH TEMBI, OMPEACISCTCS
11eJ1h pabOThI, 334N ¥ METOJIbI HCCIICOBAHUSI.

5.2.2. Ilpu ompenencHund Meled W 3agad  HUCCICAOBAHHS HEOOXOIUMO
paBuWiIbHO WX (popmynupoBaTh. Tak, B Ka4eCTBE MEIU HE CIACAYET YIOTPEOIATh
TJIaroy «cuenate». IlpaBUiapbHO OyIeT WCHOMB30BAaTh TJIATOJNBI:  «PACKPBITHY,
«OTIPEICIIUTEY, KYCTAHOBUTHY, IIOKA3aTh», «BBISBUTHY» H T.]I.

5.2.3. OcHOBHas 4acTh pabOTHI BKIIOYAET BOMPOCHI, KAXKIBIA M3 KOTOPBIX
MOCBSLIAETCS  PEIICHUIO  3a7a4, Cc(QOpMyIHpPOBAaHHBIX BO BBEICHHUHU, U
3aKaHYMBAETCs KOHCTaTaIlMel UTOTOB.

5.2.4. TlpuBeTcTBYeTCS WJUTIOCTpAlMsl COAepKaHus pPaOOThl TaOJIMIIaMH,
rpaduyecKuM MaTepruagoM (PUCYHKaMH, CXeMaMH U T.I1.).

5.2.5. Heo6xo1umMo 1aBaTh CChUIKM Ha UCIIOIB3YeMYl0 Bamu nmutepartypy.

5.2.6. 3akm04eHHE JIOJDKHO COJIEpXKaTh CJCIaHHbIE aBTOPOM PadOTHI
BBIBOJIBI, UTOTH HUCCJICTOBAHMSI.

5.2.7. Benen 3a 3akiIIOUYCHUEM HJIET CITUCOK JIMTEPATYPHI, KOTOPBIN TOJDKEH
OBITH COCTaBIICH B COOTBETCTBHU C YCTAHOBIICHHBIMH TpeOoBaHusAMU. Eciu B
paboTe WMEIOTCS MPUIIOKEHUS, OHHU O(GOPMISIOTCS HAa OTACIBHBIX JIUCTaX, H
JIOJDKHBI OBITH COOTBETCTBEHHO ITPOHYMEPOBAHHI.

5.3. TpebGoBanust K 0(poOpMJICHHIO.

O0béM  KOHTpOJBHOM paborert — 5...10 cTtpanun Qopmata A4,
HaIreyaTaHHOro ¢ OfHOM cTopoHbl Tekcra (1,5 muTepBan, mpudt Times New
Roman). KonrponsHas paboTa q0/KHA OBITH TaKXKe MPEJCTaBICHA B SJIEKTPOHHOM
BUJIC.

TemaTHKa KOHTPOJIBHBIX PadOT

1. Wcnonp3oBaHue CHEUaIN3UPOBAHHBIX PACUETHBIX MAKETOB JIJIS aHAJIHM3a
1 00paOOTKM MHOTOMEPHBIX JIaHHBIX.

2. Ucnonw3zoBanue texnonorui OLAP st ananuza u 06paboTku OOIBIIHMX
JTAaHHBIX.

3. Ucnonb3oBanue TtexHoioruit Data Mining nis aHanuza u oOpaOOTKu
OOJIBIIINX JAHHBIX.

4. Ucnonw3oBanue CALS-TexHooruii 17151 aHaiy3a U 00pabOTKU OOJBIIHMX
JTAHHBIX.

5. Hcnonw3zoBanue mporpammHoi cpenbl Excel mis ananmuza u oOpaboTKu
OOJILIINX TAaHHBIX.



6. HUcnons3oBanue mnporpammuoi cpenst Power Bl s ananuza u
00pabOTKH OOJIBIITNX JIAHHBIX.

/. Co3gaHue oT4YeTa U BU3yalM3aluy B porpammHoii cpene Power BI.

8. Co3nanue nHboOpMaIMOHHON NaHeH B mporpaMMHoi cpeae Power BI.

9. TloxaroToBka u aHanM3 Aamodopaa B mporpaMmHoit cpene Power BI.

10.Co3nanue GuiibTpoB B mporpammHoii cpene Power Bl

11.®uxcupoBaHue OOIBIINX TaHHBIX B UCCIIETyEeMON 00JIacTH.

12.Bb160p HHCTPYMEHTOB It cOOpa M XpaHEHUS JaHHbBIX.

13.HccnenoBanre HCTOYHUKOB OOJBITUX JTAHHBIX.

14.VccnenoBanue crmiocoO0B TOOBIYN OONBIINX JaHHBIX.

15.TTokazaTen 1 MOHUTOPUHT Ka4eCTBA OOJIBIINX JAHHBIX.

6. [lepeyeHb OCHOBHOM M JONMOJHHUTEILHON YUeOHOI JTUTEPaATYyPBHI

OcHoBHas auTEparypa:

1. Makmanos A. B., Kypasnes A. E., Teiasikaps JI. H. bonbsmme nanssle.
Big Data: YueOnuk myist By30B / MakimanoB A. B.; — MockBa: u3a-Bo «JIanby.
2023. 188 c.

2. Jleckogen O., Pamxapaman A., Yibeman Jxeddpu . Ananuz 6oapmmx
HabopoB nansbix / Jleckosen lO.; Ilep. ¢ anrn. Cnunkuna A. — Mocksa: JIMK
ITpecc. 2023. 500 c.

3. Ab6b6acoa T. C., Aptiomienko B. M., Akumkuna 3. 3. IloBelieHue
3p(EKTUBHOCTH CHCTEM TMOAJEPKKH TMPUHATUS  PEIICHUH Ha  OCHOBE
MHOTOMEPHBIX XpaHWINL] JaHHBIX: MoHorpadus. — MockBa, bepaun: upext-

Menna, 2021. 128 c¢. Pexum goctyma: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book red&id=615177. — Tekcr:
DIEKTPOHHBIM.

JlonmosiHUTE ILHAS JIUTEpaTypa:

1. KpaBuenko, I0.A. TenaeHunn pa3BUTHA KOMIBIOTEPHBIX TEXHOJIOTHM:
yueOHoe mnocobue / FO.A. KpaBuenko, D.B. Kymues, [.B. 3apy06a; HOxubiii
benepanibHbIi  yHUBEpCUTET, WHKEHEPHO-TEXHOJOTMYECKash  aKageMus. —
Taranpor: IOxubli (denepanbubiii yHuBepcuter, 2017. — 107 c.: cxem., ui. —

Pexum JIOCTyTA: 1o ITOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=493214 (mata oOpareHus:
29.09.2020). — bubmmorp. B kH. — ISBN 978-5-9275-2360-3. — Tekcr:
AIEKTPOHHBIM.

2. ®opmaH, JI. Muoro mudp. Ananu3 O0oNbIIUX JaHHBIX Mpu momoru Excel
/ ®opman J1.; Ilep. ¢ anrn. CokonoBoii A. - MockBa: AnbermHa I1a6., 2016. - 461
c. ISBN 978-5-9614-5032-3. —  Tekct: oamektponnsri. —  URL:
https://znanium.com/catalog/product/551044 (mara oOpamenwus: 14.04.2022). —
PexxuMm moctyma: 1mo mojmmcke.



http://biblioclub.ru/index.php?page=book_red&id=615177
http://biblioclub.ru/index.php?page=book&id=493214
https://znanium.com/catalog/product/551044

7. Illepedyennb pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKAIMOHHOU
cetu «UHTEpHET», HEOOXOAMMBIX /1JI5l OCBOEHUS TUCIUIIMHBI

1. JloposkHbIE KapThl IO CKBO3HBIM TEXHOJIOIMSM. Pekmm moctyma:_https://d-
russia.ru/opublikovany-dorozhnye-karty-po-skvoznym-tehnologiyam-na-ih-
realizatsiyu-potrebuetsya-bolshe-850-mlrd-rub.html

2. The Big Data Value Association (BDVA) http://www.bdva.eu

3. Uucturyt passutus Uutepuera http:/upu.pd/.

8. HepequL I/IH(l)OpMaIII/IOHHLIX TeXHOJIOFl/Iﬁ, HCIMOJIB3YEMBIX IIPH
OCyHIECTBJICHNHA Oﬁpa3OBaTeJIbHOI‘O nmpouoecca 1mo JTMCUMIJIMHE

Ilepeyennr nporpammuoro odecmeuenusi: PEJI OC, MS Excel, Power BI
(mpoOHast moJIb30BaTeNbCKas BEPCHS KaK HEyIIpaBisieMast Ciy»koa).
NudopmanuoHHble CIPABOYHbIE CHCTEMbI: HE IIPEYCMOTPEHO KYpCOM JIaHHOM
T CHIUTUTAHBI

Pecypchl undopmanmoHHo-oopazoBateabHoil cpeabl MI'OTY: PaGouas
mporpaMMma M METOJHMYECKOE OOECICUCHHE MO JTUCIMIUIMHE «AHAIU3 OOBIINX
JTAHHBIX).


https://d-russia.ru/opublikovany-dorozhnye-karty-po-skvoznym-tehnologiyam-na-ih-realizatsiyu-potrebuetsya-bolshe-850-mlrd-rub.html
https://d-russia.ru/opublikovany-dorozhnye-karty-po-skvoznym-tehnologiyam-na-ih-realizatsiyu-potrebuetsya-bolshe-850-mlrd-rub.html
https://d-russia.ru/opublikovany-dorozhnye-karty-po-skvoznym-tehnologiyam-na-ih-realizatsiyu-potrebuetsya-bolshe-850-mlrd-rub.html
http://www.bdva.eu/
http://ири.рф/)
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