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1 Hexau, 3a7a4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10 AUCHUIITHHE

LenssMu TUCIUTUTMHBL SIBJISTFOTCS TTOJTyYEHHE TIPEICTABICHUS 0 OHATHH «boube naHHbe
" TCOPHA BBIYUCIUTCIIBHOTO S3KCIICPUMCHTA)

YaenuTh OCHOBHOE BHHMaHHE CIoco0aM 0OpaOOTKHM HECTPYKTYpHPOBAHHBIX JTaHHBIX,
IIOCTAHOBKE 3a1a4 U CHOCO6aM opraHu3anv BEIMUCIIUTCIBHOI'O SKCIICPUMCHTA.

3amauaMyl TUCIUILTHBI SIBIISTFOTCS:

. OBnazneHne TEXHOIOTUSIMH, UCIIOJIB3YEMBIMU IIPH MJIAHUPOBAHUU SKCIIEPUMEHTA.

. O3HakoOMJIEHHE C HOBBIMHU IEPCIEKTUBHBIMU TEXHOJOTMAMHU PabOThl C OONBIINM
00BEMOM HECTPYKTYPHPOBAHHBIX JTaHHBIX.

. [ToAroTOBUTHCS K IPOBEICHHUIO YACICHHOIO DKCIIEPUMEHTA.

OO6yuenue no qucHuminHe «bosbiire naHHbIe U TEOPHs BEIYUCIUTEILHOTO SKCIIEPUMEHTA
HaIpaBiieHO Ha (OPMUPOBAHUE Yy 00YUAIOMIMXCS CIETYIOMINX KOMIETSHLINM):

Kox m HaumMeHoBaHue KOMIIETCHIIUH NHauKaTopbl 10CTHKEHUSI KOMIIETEH U
YK-1. CiocobeH oCyIecTBIsATh VK-1.1. 3naTh: MeTOABI CUCTEMHOTO U
KPUTHYECKHUM aHaIN3 MpOOJEMHBIX CUTYallil | KpUTHYECKOTO aHAIN3a; METOIUKU
Ha OCHOBE CUCTEMHOI'0 IOAX0/a, pa3pabOTKU CTpaTeTuH ASHCTBUI IS
BBIPA0ATHIBATh CTPATETHIO ACHCTBUI BBISIBIICHUSI M PEIIICHUS TTPOOTIEMHOM

CUTYyalu

VK-1.2. YMeTh: NpUMEHSTh METOIbI
CHUCTEMHOTO MOAXO0/a U KPUTHYECKOTO
aHajM3a MpoOJEMHBIX CUTYaIU;
pa3pabarbIBaTh CTpaTETUIO NEHCTBUH,
MPUHUMATh KOHKPETHBIE PELICHUS IJIsI €€
peanu3anuu

VK-1.3. Bnagets: MeTonoaoruei
CHUCTEMHOTO U KPUTUUYECKOTO aHAIN3a
MPOOJIEMHBIX CUTYaITUi; METOANKAMH
MMOCTAaHOBKH 1IEJIH, OTIPEJICIICHHUsI CIOCOO0B ee
JOCTHKECHHS, pa3pabOTKH CTpaTeTuid

JEUCTBUI
[1IK-1. Criocoben ympaBisaTe paboTaMu 1Mo ITIK-1.1. 3HaTh: yCTpPOWCTBO U
COIIPOBOXKAECHUIO U IIPOEKTAMU CO3TaHUI ¢bynkunonuposanue coBpeMeHHbIXx VC,
(momudukanun) UC, aBTOMaTU3UPYIOIIHNX MIPOTrpaMMHBIE CPEICTBA U TIAT(HOPMBI
3aJa4y OpraHu3allMOHHOIO YIIPABICHUS U UHPPACTPYKTYPHI HHPOPMAITMOHHBIX
Ou3Hec-TpoIeccaMmu TEXHOJIOTMI OpraHu3alnii, COBpeMEHHbIE

MOAXObI U CTAHJAPTHI AaBTOMATU3AIUN
OpraHu3alyy, OCHOBBI TEOPUHU CUCTEM U
CHUCTEMHOT'O aHaJIn3a

[TIK-1.2. YMeTh: NpOBOAUTH MEPETOBOPHI,
TUTAHUPOBATH Pa0OTHI, BBIIABATh MMOPYICHUS
Y KOHTPOJINPOBATh UX BBIIOJIHEHUE

[1IK-1.3. Bnanerb: HaBbIKaMU MJIaHUPOBAHUS
paboT 1o onpeaeneHuIo NepBOHAYaTbHbBIX
TpeboBanuii 3akazunka k MIC 1 BO3MOKHOCTH
ux peanuzaiuu B IC, Ha3HaueHne u
pacrpeiesieHue pecypcoB U KOHTPOJIb
WCIIOJTHEHUS

ITK-3. CnocobeH ympapisTh [TK-3.1. 3HaTh: TeOopuIo 00yUEHUsI, TEOPHIO




AHAJTUTUICCKUMH pabOTaMU U YIPaBJICHUS U TEOPHUIO MPOIECCHOTO
oIpa3aeieHUsIMHU yIpaBIeHUS

[1K-3.2. YMeTh: co3gaBaTh yueOHO-
METOJIMYECKUE MaTePHAIIbI, OPTaHU30BHIBATH
METOAMYECKYIO paboTy, OMUCHIBATh OU3HEC-
MIPOIIECCHI

T1K-3.3. Bnagets:

HABBIKaMU MCCIICOBAHUS U U3YUCHUS
MHUPOBBIX MPAKTUK BHITIOTHEHUS
aHAIUTUYECKUX PabOT, BBISBICHHUS MPOOIEM
Y CJIO’)KHOCTEH B CYIIECTBYIOIIMX MPAKTUKAX
BBITIOJTHEHUS aHATTUTUYECKUX padoT B
OpraHu3aIyy, pa3paboTKH PEKOMEHIAIUHN 0
W3MEHEHHUIO MPAKTUK, OMUCAHUS METOTUK
BBITIOJTHCHUS aHATUTHYECKUX padoT
,al[PpO0AITUU METOMK Ha BRIOPAHHBIX
MPOEKTaX M UX JOPAOOTKH

2 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JuctmtuimHa «bosbiiue JaHHBIE M TEOPHS BEIYMCIUTEILHOTO SKCIIEPUMEHTa» OTHOCHTCS K
JUCUMIUIMHAM M KypcaM u4acTb, (opMHpyeMas y4JacTHHKaMH OO0pa30oBaTENbHBIX OTHOIICHHUN
00pa3oBaTeNbHOW MPOTPAMMbI MarHCTPATYPHI.

I[I/ICI_[I/IHJII/IHa «bonpmue JaHHBbIC nu TCOpUA BBIYUCIIUTCIIBHOTO SKCIICPUMCHTA»
NpEeJIoiIaracT yYCIENIHOE OCBOCHHE CTYACHTAMH JUCHUIUIUH Maructparypbl «CTpPYKTypel W
QITOPUTMBI KOMIIBIOTEpHOH 00pabOTKU NaHHBIX» (BXoauT B YacTe, popMupyemas yuacCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH ).

Marepuanbl TUCHMIUIMHBI BOCTpPeOOBaHBI MpPU H3yueHUM Kypca «Teopust (TEeXHOJOTHH)
ananm3a Big data» u mpu BBITTOJTHEHUH BBIMTYCKHOM KBaTU(DUKAITMOHHOW paOOTHI.

3 Crpykrypa ¥ cofep:RkaHue TUCHUTIIAHBI

OO01mas TpyA0eMKOCTh TUCHIHUIUINHBI COCTaBiseT 4 3adeTHhIX(€) enuuut(bl) (144 gacos).

3.1 Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTD
(o ¢popmam o0y4eHus1)

3.1.1 Ounas popma oOydeHUs

Ne . KoaugecTBo CemecTpbl
Bun yueOHo# padboThbI
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 18

B ToMm yucie:

1.1 | Jlexknuu 18 18

1.2 | CemuHapckue/IpakKTUYECKHE 3aHATUSL

1.3 | JlaGopaTopHbIe 3aHIATHS

2 | CamocTosiTeqIbHAsA padoTa 126 126

3 | [IpomexyTOoUYHasl aTTECTALMSA 9K3aMeH

Uroro: 144




3.2 TemaTn4yecknii JIAH U3yYeHUS TUCHUTINHBI
(mo ¢popmam o0y4ueHus1)

3.2.1 Ounas popma oOydeHUs

TpyroemkocTsb, 4ac

AyauTopHasi padora

Camoc
J:/—’ Pasienl/TeMbl CeMHH/ap JlaGop | IIpakr TosITe
AHCIAILTHHEL Beero | Tlex CKHUe aTOpH | MYecKa | .
1 MpaKTU4e| BbIC b
005078 padort
CKHE | 3aHATH | TIOAIOT | ©
3aHATHUSA o OBKa
1 Jlekmsg JI-1. 52 10 42
[Monsarue Data Lake u pabora c
OOJBIINMH HECTPYKTYPUPOBAHHBIMU
JTAHHBIMH
2 Jlekmg JI-2. 46 4 42
[lonATHE BHIYUCIUTEIHHOTO
9KCHEPUMEHTA, €T0 ITAMNbI U CHEPHI
IPUMEHEHHS
2 Jlexmsg JI-3. 46 4 42
Teopus muIaHUPOBaHMSI SKCIEPUMEHTA
Hroro 144 18 126

3.3 Coneprkanne TUCHUIINHBI

JI-1 [onsitue Data Lake n pabora ¢ 60JIBIIMMH HECTPYKTYPHUPOBAHHBIMHU JAHHBIMH

Kpartkoe conepaxanne (mepedeHb paccCMaTPUBAEMBbIX BOIIPOCOB) JeKIMH:
e Tepmun Data Lake (0o3epo naHHbIX)
e Peno3uropuii, B KOTOPOM XpaHHUTCSI OOJIBIIOE KOJMYECTBO HEOOPAOOTAHHBIX TaHHBIX B UX
NepBOHAYAIILHOM, CHIPOM BHJIE.
e Tpu ypoBHs 00paboTku naHHbIX B Data Lake.
e  Amnnaparssle komnoHenTsl Data Lake.

Tepmun Data Lake (03epo naHHBIX), KOT/Ia ¥ IOYEMY OH BO3HHK?

Yto u3 celdst mpeACTaBIAIOT JaHHbBIE, HCTIONb3yeMble B Data Lake?

Yt0 Takoe peno3uTopuii?

Kax xpanstcs nannsie B Data Lake?

Uro Takoe KOJIOHOYHBIC XPAaHIUTUINA TaHHBIX?

[epeuncnure ypoBHU 00paboTky naHHbIX B Data Lake?

Kakoe obopynoBanue TpeOyercst 1j1sl opraHu3anny xpanuiui ganseix Data Lake?

Nk Wb =

JI-2 IlonsATHE BHIYMCIUTEILHOTO OKCIICPUMCHTA, €0 3TaIlbl U C(l)epLI MPUMCHCHUA 4 gaca

Kpartkoe conepaxanne (mepedeHb paccCMaTPUBAEMBbIX BOIIPOCOB) JeKIMH:

[ToHsiTHE BBIYMCIUTENHFHOTO SKCIIEPUMEHTA, €r0 HEOOXOANMOCTD U MOJIE3HOCTb.

OCHOBHBIE 3Talbl BEIYUCIUTEILHOTO SKCIEPUMEHTA.

Coepsl IpUMEHEHUS BEIYMCIUTEILHOTO SKCIIEPUMEHTA.

Pe3ynbraThl BBIYMCINTEIHHOTO AKCIIEPUMEHTA OIIPEAEIICHHs! OCIEACTBUI SIEPHOTO KOH(IINKTA.
Vcnonp30BaHNe NAKETOB CTATHCTHYECKHUX MPOTPaMM IPH MPOBEJCHUH YHCICHHOTO YKCIIEPUMEHTA.

KoHTpoabHBIE BONIPOCHI:

8. [IpuHIMNHaNEHOE OTIIMYNE BHIYUCIUTEIBHOTO AKCIEPUMEHTA OT KJIACCUYECKOro?
9. YT0 Takoe UMHUTAI[HOHHAS MOJEIb 00beKTa?

10. OcHOBHBIE BONPOCHI, BO3HUKAIOIIUE NMPU OCTPOSHUU UMUTALIMOHHONW MOIETTN?
11.  TlepeuncauTe OCHOBHBIE ATAIBI NPOBEACHHS BEIYHCIUTEILHOTO DKCIEPUMEHTA




12.  Kakue nakeTsl CTATUCTUYECKHUX MPOTPAaMM BBl 3HAETE AJIS IPOBEJECHUS BBIYMCIUTEIBHOTO dKCIIEpUMEHTa?
OxapaxTepu3yiTe KaXkablil U3 HUX.

JI-3 Teopus IIaHUPOBaHUS HKCIIEPUMEHTA 4 yaca

Kpartkoe conep:xxanue (mepedeHb paccMaTPUBaeMbIX BOMPOCOB) JeKIMH:

[Ipo6nemsl, BORHHUKAIOIIHE TIPHY TUIAHKPOBAHUHT YUCICHHOTO SKCIIEPUMEHTA.

OCHOBHBIE TOHATHS TEOPHUH TUIAHNPOBAHUS SKCIIEPHMEHTA.

Tumsl pakTOpOB, NCTIONB3YIOMIMXCS B YHCICHHOM SKCIIEpUMEHTE B TpeOOBaHUS K HUM.
[onsTne momHOTO (PaKTOPHOTO IKCIIEPHMEHTA.

[ToHsATHS CTPaTErHYECKOr0 U TAKTUYCCKOTO TUTAHUPOBAHMS YHCICHHOTO YKCIICPUMEHTA.
DJeMEHTBI CTPATErHYECKOr0 TNIAHMPOBAHMUS YUCICHHOTO SKCIIEPUMEHTA.

OCHOBHBIC 3TaIbl TNIAHKPOBAHMUS IKCIIEPUMEHTA C MOJICIIBIO.

KoHTpoJbHBIE BONIPOCHI:

13.  Ilepeuncnure mpoO1eMbl, BOZHUKAIOIINE MIPY TNIAHUPOBAHUH YHCICHHOTO SKCIIEPUMEHTA.
14. Yo Takoe QpyHKIHS peakiuu?

15.  UYro Takoe pakTOpHOE MPOCTPAHCTBO?

16.  UYrto Takoe MHTEpBaI BapbUPOBaHUs (aKTOPOB?

17.  UYro Takoe MONHBINA (PaKTOPHBIH IKCIIEPUMEHT?

18.  Uro Takoe MaTpHIia IUIAHKPOBAHHMS SKCIIEpUMEHTa?

19.  Ilenu cTpaTerndeckoro IIaHUPOBAHUS IKCIIEPUMEHTa?

20.  IIpoGrnemsl, peniaeMble TAKTUYECKUM TUIAHUPOBAHUEM JKCIIEpUMEHTa?

21.  Yro Takoe AOBEPUTENIbHBIN HHTEPBAT?

4 Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecliedyeHue

4.1 Hopmatusublie 1oKyMeHTbI 1 'OCTb1

1.®enepanbHbBI rocy1apcTBEHHBIH 00pa30BaTeNbHBIN CTAaHAAPT BHICIIETO 00pa30BaHUs
(YpoBeHB MarucTparypsl) o Hanpasienuio noarotroBku 01.04.02 Ilpukinannas MaremMaTrka u
nH(pOpMaTHKa, yTBEPKICHHBIHN MpuKa3oM MUHICTEPCTBA HAYKU U BbICIIEr0 00pa3oBaHUs
Poccuiickoit ®eneparuu ot 10.01.2018 Nel3.

2. Ilpuxa3z Muno6prayku Poccuu ot 09.02.2016 N 86 "O BHecenuu nzmeHenuit B [Topsigok
MPOBEJICHUS TOCYApPCTBEHHON UTOTOBOM aTTeCTAIly 110 00Pa30BaTEIbHBIM IIPOTrPAMMAaM BEICIIIETO
o0Opa3oBaHus - TporpaMMaM OakaiaBpuaTa, IporpaMMam CIEIUAIUTETa U MPOrpaMMam
MarucTpaTypbl, yTBepKJIeHHBIN puKa3zoM MuHucTepcTBa Opa3oBanus U Hayku Poccuiickoit
®enepanuu ot 29 urons 2015 r. N636"(3apeructpuposano B Muntocre Poccun 02.03.2016 N
41296).

3. Ilpuka3 pexropa MockoBckoro nonutexauyeckoro yausepcurera ot 01.09.2016 No 128-
O/l o BBeieHUE B ICMCTBUE MOJIOKEHHUS O MOPSAJIKE TPOBEACHUS TOCYAAPCTBEHHON UTOTOBOM
aTTecTanuu (henepabHOr0 roCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIETO 00pa3oBaHus «MOCKOBCKHH MOJMTEXHUYECKUA YHUBEPCUTETY.

4.2 OcHoBHasi 1UTEpaTypa

1. ITonoB A. A. «OnTumanbHOE IIJIAHUPOBAHUE HKCIIEPUMEHTA B 3a/1a4ax CTPYKTYPHOUR U
napaMeTpUuecKol HIeHTH(PHUKAIMN MoJeNeil MHOTO(AaKTOPHBIX CHCTEMY [ DNEeKTPOHHBIN pecypc]
- UzpatensctBo: HI'TY 2013 1 — Pexxum goctyna http://www.knigafund.ru/books/185540.

4.3 lonoJIHATEIbHAS JIUTEPATypa

1. UybykoBa U. A. « Data Miningy. [DnexTponHslii pecypc] WznarenscrBo: MHTEpHET-
VYuusepcurer Mapopmannonnsix Texunomnoruii, 2008 r. —Pexum gocryna:
http://www .knigafund.ru/books/177992



4.4 dsieKTpoHHbIE 00pa3oBaTe/bHbIC pecypchl

1.HaxoauTucs B pazpaboTke

4.5 JInnieH3M0OHHOE U CBOOOTHO PacnpoCcTpaHsieMoe MPOrpaMMHoOe
ob0ecreueHue

1. Onepannonnas cucrema, Windows 11 (umu Hmke) - Microsoft Open License
2. Oducusie npunoxxenus, Microsoft Office 2013 (vm Hmke) - Microsoft Open License

4.6 CoBpeMeHHbIe po(ecCHOHANIBbHBbIE 0a3bI JaHHBIX M HH(POPMAIIHOHHBIE
CIIPABOYHbIE CHCTEMBI

He npenycmotpeno

5 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

5.1 TpeOoBaHus K 000PYIOBAHUIO U TOMEIEHUIO 1JIA 3AHATHH

JlaGopaTopHble pabOTBI M CaMOCTOSATENIbHAsT paboTa CTYIEHTOB JOJDKHBI MPOBOAUTHCS B
CHICIIMAIM3UPOBAHHON ayIUTOPUM, OCHAIIICHHONW COBPEMEHHON OPIrTEXHUKONW W TEPCOHATbHBIMU
KOMITBIOTEPAaMU C MPOTPaMMHBIM OOECIIEYeHHMEM B COOTBETCTBUM C TEMAaTUKOH H3y4yaeMoro
maTtepuana. Yucino pabounx MecT B ayJUTOPUHM AOHKHO OBITH TOCTATOYHBIM Ui OOecredeHus
UHIMBUIYAIbHOM paboThl CTyAeHTOB. PaGouee mMecTo mpemojaBarenst JOJKHO OBITh OCHAIIEHBI
COBPEMEHHBIM KOMIBIOTEPOM C MOJAKIIOUYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM 3KpaH, WU
MHBIM aHAJOTMYHBIM 110 (YHKIMOHATHHOMY Ha3HAUCHHIO 000PYI0BaHHEM.

5.2 TpeGoBaHusi K NPOrpaMMHOMY 00ecCIied4eHH IO

JInst  BBIMOJNHEHUS J1a0OpaTOpHBIX pabOT M CaMOCTOATENbHON paboThl HEOOXOIUMO
clietyroniee nporpaMMHoe o0ecTieueHue:
1. Microsoft Windows.
2. Notepad++.
3. XAMPP.
4 Be6-6pay3ep, Chrome

6 MerToauyeckue peKOMeHAALUN

6.1 MeToguueckne peKOMeHIAIMH IS PENoIaBaTeIsi M0 OPraHnu3anuu
o0yueHust

1. [Ipu mOATOTOBKE K 3aHATHUSAM CIEAYET MPEIBAPUTEIHLHO MPOpadoTaTh MarepHhal 3aHsTHS,
IIPEAYCMOTPEB €r0 MoJayy TOYHO B OTBEACHHOE JUIS 3TOrO BpeMs 3aHATHs. ClenyeT NOoArOTOBUTH
HEoOXOUMBbIE MaTepuajbl — TEOPETUUYECKUE CBEACHHUA, 3amauu U ap. [Ipu mpoBeneHuun 3aHATHA
cleyeT KOHTPOJIIMPOBATh MOJauyy MaTepuaja U pelieHHe 3aJaHHuil ¢ yueToM y4yeOHOro BPEMEHH,
OTBEACHHOTO JJIs1 3aHATHS.

2. Ilpu poBepke paboOT W OTYETOB CIEAYET YUYUTHIBATH HE TOJIBKO MPABUIBLHOCTH BHITIOTHCHHS
3a/laHuii, HO ¥ ONTHUMAJIHHOCTh BHIOPAHHBIX METOJIOB PEIICHUs, MPABUIHBHOCTH BBITIOJHEHUS BCEX
€ro ILIaroB.



3. IIpu opranu3zanuu 1 IpoBeICHHs YK3aMEHOB B IPAKTUKO-OPUEHTHPOBAHHOM (opMe clieayer
UCIIOJIb30BaTh YTBEPXKAEHHBIE Kadeapoir Meronnueckrue peKoOMeHJalHH.

6.2 MeTozmquKne YKasaHus 1Jist oﬁyqamumxcn 0 OCBOCHHUIO TUCHUIIJINHBI

I/ISY‘-IGHI/IG AUCHUIIJIMHBI OCYHICCTBIIACTCA B CTPOTOM COOTBETCTBUU C HGHGBOﬁ yCTaHOBKOI\/'I B
TECHOM B3aMMOCBS3M Y4eOHBIM TIUIaHOM. (OCHOBOW TEOPETHYECKOW TMOATOTOBKU CTYACHTOB
SBIISIIOTCS. AYOUMOPHble 3aHAMUL, TeKYUU.

B mnpomecce camocToATEenbHOM pabOThI CTYACHTHl 3aKpEIUIAIOT U YIIyOJsSioT 3HaHMS,
IMOJIYYCHHBIC BO BPEMA ayAUTOPHBIX SaHHTHﬁ, I[Opa6aTBIBaIOT KOHCIICKTHI U 3aIllMCH, IT'OTOBATCA K
MIPOBEICHUIO U 00pabaThIBAIOT PE3yJbTATHI JJAOOPATOPHBIX PabOT, TOTOBATCA K MPOMEKYTOUHOM
aTTCCTAallUU, a TAKIKC CAMOCTOATCIBbHO U3YyUAIOT OTACIIbHBIC TCMbI y‘-IGGHOfI nporpamMmmal.

Ha zanstusx CTYACHTOB, B TOM 4YHCJIC NPCANOIararomux IMPaKTHYCCKYHO ACATCIbHOCTD,
OCYIIIECTBIISIETCS 3aKpeIJICHHE TOTyYEeHHBIX, B TOM YHUCIIE U B IIPOIIECCE CAMOCTOATEIbHONU pabOTHI,
3Hanuil. Ocoboe BHMMaHHe OOpalaeTcs Ha pa3BUTHE YMEHUN U HAaBBIKOB YCTAHOBJICHUS CBSI3U
MOJIO’KEHUH TEOPHH € MPOo(ecCHOHAbHOM 1eATeNbHOCTHIO0 OYAYIIEro ClelHanucTa.

CaMmocTosTenbHast pa60Ta OCYHICCTBIIACTCA HWHIAWBUIYAJIBHO. KOHTpO.HI: CaMOCTOSTEILHOU
paboThl OpraHu3yercs B IBYX opmMax:

®  CaMOKOHTPOJIb U CAMOOIIEHKA CTYJCHTA;

®  KOHTPOJIb CO CTOPOHBI ITPEMnoiaBaTesiel (TEKYITUH U TPOMEKYTOUHBIH ).

Kputepusimu O11eHKH pe3yIbTaTOB CaMOCTOSTENILHON padOThI CTY/IEHTA SBISIOTCS:

®  YPOBEHb OCBOCHHSI CTYJCHTOM Y4€OHOTO MaTepHara;

®  yMEHUS CTY/ICHTA UCIOJIb30BaTh TEOPETUUCCKHUE 3HAHUS MPH BBITIOJTHEHUH MMPAKTHYECKUX
3ajay;

e  chopMHPOBAaHHOCTH KOMIIETECHIIHIA,

e odopmieHue MaTepralia B COOTBETCTBUU C TPEOOBAHUSIMHU.

7 @oHI OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHHS Pe3yJIbTATOB 00y4eHus!

B mporecce oOydeHHsT MCTONB3YIOTCS CIEAYIONINE OIEHOYHBIE (POPMBI CaMOCTOSTEIbHON
paboTHl CTYACHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHBIX
aTTeCTallui:

e B mepBom cemecTpe U3ydeHHs AUCIHUIUIMHBL: TPOBEPKa JOMAITHUX 3aJJaHUl, IK3aMEH.

7.2 lllkana u KpUTEPHH OLICHUBAHUS Pe3yJbTATOB 00y4eHUs!

[TokazaTteneM OLIEHUBAHHMS KOMIIETEHIIMM Ha pa3JIMYHBIX JTanmax HX (QOpPMUPOBAHUS
SBJISIETCS TOCTHKEHNE 00YyYaloIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHS MO AUCLUILINHE.

Kpurepun ouneHuBanus

IMoxa3zaTean
2 3 4 5

YK-1. CriocobGeH ocymiecTBIATh KPUTHYECKUI aHAIN3 TIPOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TIOAX0/1a, BBIPaOAThIBATh CTPATETHIO ACHCTBUI

VK-1.1. 3uats: OO6yuarommiics | OOydaroniuiics OO6yuarommiics | OOy4varonuiics
METOBI JEMOHCTPUPYE | JEMOHCTPUPYET | IEMOHCTPHUPYET | AEMOHCTPUPYET




CHCTEMHOTO U
KPUTHYECKOTO
aHanmu3a; MCTOOUKHU
pa3paboTku
CTpaTeruu
NEUCTBUHN 1
BBISIBJIICHUS U
pereHus
npoOIeMHOM
CUTyaIuu
VK-1.2. YMmerTs:
MPUMEHSATH METO/IBI
CHCTEMHOTO
MOJX0Ja U
KPUTHYECKOTO
aHanm3a
POOJIEMHBIX
CUTYalHii;
pa3pabaTbIBaTh
CTpaTeruro
JIeNCcTBUM,
MPUHUMATh
KOHKPETHBIE
petieHus i ee
peanuzanuu
VK-1.3. Bnagers:
METOJI0JIOTUEH
CHCTEMHOTIO U
KPUTHYECKOTO
aHanu3a
POOJIEMHBIX
CUTYalHii;
METOIUKAMHU
IMOCTAaHOBKH ILICJIH,
onpeeIeHus
crmoco0oB ee
JIOCTHIKCHHS,
pa3paboTku
CTpaTeruu
NeUcTBUHI

T MOJIHOE
OTCYTCTBHUE
R0
HEJI0CTAaTOYHOE
COOTBETCTBHUE
Marepuary
JHUCIHATIINHEI
3HAHHW,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETCHITUM
JHUCIUATIINHBI
«3HaTBH» (CM.
m. 3).

HETIOJTHOE
COOTBETCTBHE
CJEYIOIIUX
3HAHHWM,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETCHITUM
JHUCIUATIINHBI
«3HaTh» (CM. II.
3).
Honyckarorcest
3HAYUTEILHBIC
OIINOKH,
MIPOSIBIIETCS
HEJIOCTaTOYHOCT
b 3HAHUM, O
pany
roKa3areiei,
oOyJaromuiics
HCIBITHIBACT
3HAYUTEIIbHbBIC
3aTPYyJIHECHUS
npu
ONEpPUPOBAHUM
3HAHUSIMU TIPU
UX TIEpEeHOCEe Ha
HOBBIE
CUTYallUH.

YaCTUYHOE
COOTBETCTBHE
CJEYIOIIUX
3HAHHW,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETCHITUM
JHUCIHUATIINHBI
«3HaTh» (CM. II.
3). Ho
JIOTyCKaIOTCS
HE3HAYUTEIIHHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAITUTHYCCKUX
onepanusx.

MOJTHOE
COOTBETCTBHUE
CJIeIYIOLIUX
3HAHWMH,
YKa3aHHBIX B
MHUKATOpax
KOMITETEHITU A
JUCIUIUTAHBI
«3HaTb» (CM. II.
3). CBoboaHO
onepupyer
MPpUOOPETEHHBIM
Y 3HAHUSIMU.

[1K-1. Ciocoben ympaBisiTh pabOTaMu 1O COMPOBOXKICHHUIO ¥ TIPOSKTaAMH CO3TaHHS
(Monudpukanumn) UC, aBTOMATU3UPYIONINX 337a4d OPraHU3allMOHHOTO YIPaBJICHUs U Ou3Hec-

nporeccamu
[1K-1.1. 3HaTh: OO6yuarommiics | OOydaroniuiics OO6yuarommiics | OOy4varonuiics
YCTPOUCTBO U JEMOHCTPHUPYE | IEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
(GYHKIIMOHUPOBAHU | T MOJHOE HEIOJIHOE YaCTHUYHOE MOJIHOE

€ COBPEMEHHBIX OTCYTCTBHE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHE
NC,mporpammubie | WK I (14%{0)11170.¢ I (14%{0)11170.¢ [ (14%7011170'¢
cpelcTBa u HEAOCTAaTOYHOE | 3HAHUIA, 3HAHU, 3HAHUMH,
m1aTGopmbl COOTBETCTBUE | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
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UHPPACTPYKTYPHI
nH(pOpPMaAITMOHHBIX
TEXHOJIOTUH
OpraHu3aIni,
COBPEMEHHBIE
MOJXOJbI U
CTaH/IapTHI
aBTOMAaTH3allU
OpTraHH3aINH,
OCHOBBI TEOPHH
CHCTEM U
CHCTEMHOTI'O
aHanm3a

IIK-1.2. YMeTs:
MIPOBOJIUTH
MIEPETOBOPHI,
TUTAHUPOBATH
paboTHl, BbIIaBaTh
MOpYyYCHUS U

KOHTPOJIUPOBATh UX

BBIIIOJIHCHHE
ITK-1.3.

HaBbIKaMU
IUTAHUPOBAHUS

pabot 1o

OTIpENICIICHUIO
MEPBOHAYATIbHBIX
TpeboBaHMit

3akaszunka kK UC u
BO3MOXHOCTH  UX
peamuzauuu B UC,

Ha3HauYeHUE u
pacripenenexnue
pecypcoB u
KOHTPOJIIb
UCTIOJIHEHUS

Bnanets:

MaTepuany
JUACITUTIITAHBI
3HAHU,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHIN I
JUCITUILIHHEI
«3HaTh» (CM.
m. 3).

WHJUKATOpax
KOMIIETEHIN I
JHUCIHATIIINHEI
«3HaTb» (CM. 1.
3).
Honyckarorcst
3HAYMTCILHBIC
OIIINOKH,
MPOSIBISIETCS
HEJIO0CTATOYHOCT
b 3HAHUH, 10
pany
MoKa3aTeseH,
oOyJaronuics
HCIBITEIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSIMU TIPU
WX MEPEeHoce Ha
HOBBIC
CUTYaIH.

WHAKATOpaX
KOMIIETEHIN I
JUCITATLTAHBI
«3HaTb» (CM. 1.
3). Ho
JIOTTyCKAIOTCS
HE3HAYHUTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHECHHS
npu
AHAJIMTHYCCKHUX
oTiepaIusXx.

WHIUKATOpaXx
KOMIIETEHIINH
JUCIUTUTAHBI
«3HaThy» (CM. II.
3). CBobOoaHO
oTnepupyeT
IPUOOPETEHHBIM
Y 3HAHHSIMH.

[1K-3. CriocobeH ympaBisiTh aHATUTHICCKUMU PaO0TaMH U MTOAPA3ACICHUSIMU

IIK-3.1. 35arh:
TEOPHIO 00ydeHus,
TEOPHIO
yIpaBICHUS U
TEOPHIO
MPOIECCHOTO
YIIPaBJICHUS
IIK-3.2. YMmeTs:
c03/1aBaTh y4eOHO-
METOUYCCKUE
MaTepHaIbl,
OpI‘aHI/IBOBBIBaTB
METOANYECKYO

OO0yuarommiics
JEMOHCTpHUPYE
T HOJIHOE
OTCYTCTBHE
WJTH
HEI0CTAaTOYHOC
COOTBETCTBUE
MaTepuany
JHCIHATIINHBI
3HAHU,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHIN I

OO0yuarommiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHU,
YKa3aHHBIX B
WHINKATOpaX
KOMIIETEHIN I
JUCITATLIAHBI
«3HaTb» (CM. 1.
3).
Honyckarorcst

OO0yuaromuiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIIETYIOIINX
3HAHU,
YKa3aHHBIX B
WHAKATOpaX
KOMIIETEHIN I
JUCIIUILIHHEI
«3HaTb» (CM. 1.
3). Ho
JIOTTyCKAIOTCS

OO6yuarommiics
JEMOHCTPHPYET
MTOJTHOE
COOTBETCTBHUE
CJIeTYIOIITUX
3HAHUMH,
yYKa3aHHBIX B
WHUKATOpax
KOMIIETEHIINH
JTUCIUTUTAHBI
«3HaThy» (CM. II.
3). CBobOoaHO
oTIepUpyeT
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paboTy, OMMCHIBATh | AUCIUILTUHBI 3HAUUTETHHBIE HE3HAYUTENbHBI | IPUOOPETECHHBIM
OU3HEC-TIPOIIECCHI «3HaTh» (CM. ommOKH, € OImunOoKH, Y 3HAHUSIMU.
[IK-3.3. . 3). IPOSIBIISAETCS HETOYHOCTH,
BrnaneTs: HaBbIKaM HEIOCTaTOYHOCT | 3aTPyIHCHHS

U MCCIIEJOBAHUS U b 3HAHUH, 110 npu

U3YUEHHS] MUPOBBIX pany AHATUTHYECKUX
MPAKTUK MOKa3aTeNeH, oTepanusx.
BBITTOJTHEHHSI o0yJaromuics

AHATUTUYECKUX UCTIBITHIBACT

paboT, BHISBICHHUSI 3HAYHUTEIbHBIC

npobaem u 3aTpyIHEHUs

CJIO’)KHOCTEH B npu

CYIIECTBYIOIINX OTIEpUPOBAHUU

PaKTHKAX 3HAHUSIMH TTPA

BBITIOJTHEHUS UX IepeHoce Ha

AHATUTHYECKUX HOBEBIC

pabot B CUTYallUH.

OpraHu3aluy,

pa3paboTku

pEKOMEHIalui 10

U3MEHEHHUIO

NPaKTUK, OMTUCAHUS

METO/IUK

BBITTOJTHEHHSI

AHATUTUYECKUX

pabor ,arpobanun

METOJIUK Ha

BBIOPAHHBIX

MPOEKTaX U UX

JOpabOTKH

7.3 OueHo4YHbIE CPeACTBA

DK3aMeHAIIHOHHOE 3aJaHue
3K3aMeHaHI/IOHHO€ 3aJaHUEC BBIIIOJIHSICTCS CTYI[GHTOM I/IHI[I/IBI/II[yaJIBHO, 110 HUTOramMm
U3y4YEHHs! TUCIUILTUHBI WK ee YacTH. [Ipu 3ToM ToCTHKEHHE MOPOrOBOTO pe3ysibTaTa paboThl Hall
9K3aMCHAIIMOHHBIM 3aJaHHUECM COOTBGTCTByeT OHI/IcaHHOMy B 1II. 3 JAHHOT'O ,Z[OKYMGHTa 3Tany
OCBOCHHS COOTBETCTBYIOIIMX KOMIETEHINI HAa 0230BOM WJIM TIPOJIBUHYTOM YPOBHE.
CIIOCOOHOCTH 3aJaHue,

ba3oBblii  ypoBeHb: BBINIOJIHATh ~ TTOJIYYEHHOE

IMMOJIYYCHHBIC 3HAaHHUC W YMCHHA Ha IIPAKTHUKE, BJIAACTb COOTBCTCTBYHOIIMMH HWHIHUKATOpaMHU

MPUMEHSIS

KOMIIETCHIIMH TP BBIITOJIHEHUY 3aJaHMUS.

IIpoaBMHYTHI YpPOBeHBb: CIIOCOOHOCTH BBINOJHATH IOJYYEHHOE 3aJlaHue M pellaTh
CaMOCTOSITENIbHO C(OPMHUPOBAHHBIC 33/1a4M, NPUMEHSAS IOJy4YeHHbIE 3HAHME M YMEHHUS Ha
IIPAaKTHUKE. YBEPEHHO BJIAJIETh COOTBETCTBYIOLIMMYU UHIUKATOPAMHU KOMIIETEHLIUU IIPU BBIIIOJIHEHUH
3aJaHusl, KOMOMHHUPOBAaTh MX MEXAYy COOOW W € HMHIMKATOPaMU JPYTrUX KOMIIETCHLUH JUIs
JOCTHKEHUS IIPOEKTHBIX PE3yJIbTATOB.
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dopmMa 5K3aMEHAIIMOHHOTO 3a/1aHUSl BHIOMpAETCs IperojaBaTelieM U YTBEpXKIaeTcs Ha
3acemaHuu Kadeaprl. DK3aMeH MOXKET IMPOXOAUTh B CIEAYIOHMIMX (OopMax U C HCIOJIb30BaHHEM
CJIEYIOIINX OLIEHOYHBIX CPEJCTB.

dopma IIpencrasienue oneHo4Horo cpeacrea B POC

YcTHas. baHK KOHTPOJBLHBIX BOIPOCOB, COOTBETCTBYIOIIUX OTAEIbHBIM TEMaM
JTUCLUIUIMHBL (CM. 1. 4 HacTosAIero JoKyMeHTa). Bonpocs! popmupyror
9K3aMEHAIIMOHHBIN OWIIET (CM. HIDKE), COCTOSIINN U3 TEOPETUICCKUX
BOTIPOCOB U MPAKTUYECKHUX 3aJaHUI (TUTIOBBIE MPAKTHUECKUE 3aJaHUS
IpeJICTaBICHbI HIKE). buersl, BKilodas BONPOCH U IPAKTHUECKHE
3ananus, GOPMUPYIOTCS MPEToJaBaTeNieM U YTBEPKIAIOTCS Ha 3aCeAaHUN
kadenpsl. B HUX MOTYT OBITh BKJIIOUEHBI IOMOJHUTENbHBIE KOHTPOJIbHBIE
BOTIPOCHI U 3aJ]aHMs, HEe TPEOYIOIINE y CTYICHTOB HAIUYUS HE
bopMHUpPYEMBIX TaHHON JUCIUIUIMHONW KOMITETCHIIMH WA 00Jiee BRICOKUX
9TarnoB c(HOPMUPOBAHHOCTH POPMUPYEMBIX. [[11s1 OTBETa HA KaXKIbIH BOIIPOC
U JIJIS1 peLeHus JIFo00ro MPaKTUYECKOTO 3a1aHUS CTYIEHT JI0JKEH
HAXOJHUTCS Ha TpeOyeMOM /ISl JAHHOUN JUCHUTUINHE YPOBHE
c(hOpMUPOBAHHOCTH BCEX COOTBETCTBYIOIINX €M KOMIIETCHITUHN: KaXK bl
BOTIPOC | 33/IaHHE TIPOBEPSIET YPOBEHb CHOPMUPOBAHHOCTH BCEX
COOTBETCTBYIOIIUX JTaHHOM TUCHUIUIMHE KOMIETEHIINH.

IIucrMmennas. OLIGHO‘-IHOG CpCACTBO IMOJTHOCTBIO COOTBCTCTBYCT OLICHOYHBIM CPCACTBAM
YCTHOM (pOPMBI 3aIaHUS.

TunoBou YK3aMeHAIIMOHHBIN OMJIEeT

MUWHUCTEPCTBO HAYKW U BbICLLEFO OGPA30OBAHUA POCCUINCKON ®EAEPALIUK
depepanbHoe rocysapcTBeHHOe aBTOHOMHOe 0bpa3oBaTeNibHOe yupexgeHne
Bbicwero obpasosaHmA
«MOCKOBCKWUIM NONUTEXHUYECKUI YHUBEPCUTET»

3K3AMEHALMOHHbIA BUNET Nel
no ANCUMNAnHe

«bonblne aaHHble U TEOPUA BbIYUCIUTENIBHOIO SKCNepuMeHTa»
HanpasneHue noarotoskun 01.04.02 NpuKnagHaa maTemaTuKa U MHGOPMaTHKa

BOMPOCHI:

1. Tpwu ypoBHs 00paboTku nanHbIX B Data Lake.
2. OCHOBHBIE 3TaIbl BBIYUCIUTEIBHOIO AKCIIEPUMEHTA.
3. Twumnsl pakTOpOB, UCIOIB3YIOIUXCS B YACICHHOM SKCIEPUMEHTE U TPEOOBaHUS K HUM.
4. TIlpakTuueckoe 3aganue. PazpaboraTb CTpyKTypy KOJIOHOYHOM 0a3bl JaHHBIX MOYTHI
Poccun.
YTBepKaeHO: / [« » 20 T

Tunosbie NMPAKTUYICCKHUE 3aJaHUA
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1.PazpaboTarh CTpyKTYypy KOJOHOYHON 0a3bl TaHHBIX
2.Co3aTh UMUTALMOHHYIO MOJIEb CETH OBICTPOTO MUTAHUS

3.C03,Z[3.Tb IMPOTrHO3 ACATCIBHOCTHU IMPCANIPUATUA 110 U3TOTOBJIICHHUIO MeOen.

4. ONTUMU3HPOBATDH €XKETHEBHOE MTUTAHUE IIKOJIBHOW CTOJIOBOM.
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