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

LenssMu TUCIUTUTMHBL SIBJISTFOTCS TTOJTyYEHHE TIPEICTABICHUS 0 OHATHH «boube naHHbe
1 TCOPHA BBIYUCIUTCIIBHOTO SKCIICPUMCHTA)

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

3amauaMyl TUCIUILTHBI SIBIISTFOTCS:

. OBnazneHne TEXHOIOTUSIMH, UCIIOJIBb3YEMBIMU IIPU IJIAHUPOBAHUU SKCIIEPUMEHTA.

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

. [ToAroTOBUTHCS K IPOBEICHHUIO YACICHHOIO DKCIIEPUMEHTA.

OObyuenue no qucHumuinHe «bospiire 1aHHbIe U TEOPHs BEIYUCIUTEIHLHOTO SKCIIEPUMEHTA
HaIpaBiieHO Ha (OPMUPOBAHUE Yy 00YUAIOMIMXCS CIETYIOMINX KOMIETSHLIUH):

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 NEHCTBHH,
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
[1K-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
OpraHu3alyM, OCHOBBI TEOPUU CUCTEM U
CHUCTEMHOT'0 aHaJIn3a

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

[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[pO0AITUU METOMK Ha BHIOPAHHBIX
MPOEKTaX M UX JOPAOOTKH

2 MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JuctmtuimHa «bosbiiue JaHHBIE M TEOPHS BEIYMCIUTEILHOTO SKCIIEPUMEHTa» OTHOCHTCS K
JUCHMIUIMHAM M KypcaM u4acTb, (opMHpyeMas y4JacTHHKaMH OO0pa30oBaTElIbHBIX 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, GopMupyemas yuaCTHUKaMHU
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 3 3adeTHbhIX(e) enuuut(sl) (108 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 90 90

3 | [IpomexyTOoUYHasl aTTECTALMSA 9K3aMeH

Uroro: 108




3.2 TemaTu4yecknii JIaH U3yYeHUS TUCHUTINHBI
(mo ¢popmam o0y4eHus1)

3.2.1 Ounas popma oOydeHUs

TpyroemkocTb, 4ac

AyauTopHasi paéora

Camoc
J]‘:‘/-’ Pasienl/TeMbl CeMHH/ap Ja6op | Tpakr | oo
HCIAILITHHEL Beero | Tlex CKHUe aTOpH | MYecKa | .
1 MpaKTU4e| BbIC b
005078 padort
CKHE | 3aHATH | IOAIOT | ©
3aHATHUSA o OBKa
1 Jlekmg JI-1. 40 10 30
[Tonsarue Data Lake u pabora c
OOJBIINMH HECTPYKTYPUPOBAHHBIMU
JTAHHBIMH
2 Jlexmg JI-2. 34 4 30
[TonATHE BHIYUCIUTEIHHOTO
9KCHEPUMEHTA, €T0 ITAMNbI U CHEPHI
IPUMEHEHHS
2 Jlexmg JI-3. 34 4 30
TCOpI/IH TUIAHUPOBAHUA OKCICPUMEHTA
HTroro 108 18 90

3.3 Coagepxxanue QM CHUATITAHBI

JI-1 [onsrue Data Lake n paboTa ¢ 60mpIMu HECTPYKTYPUPOBAHHBIMA TaHHBIMHU 10 yacoB

Kpartkoe conep:axanne (mepe4eHb paccCMaTPUBAEMBbIX BOIIPOCOB) JTeKIMH:
e Tepmun Data Lake (03epo maHHBIX)
e Peno3uropuii, B KOTOPOM XpaHHUTCSI OOJIBIIOE KOJMYECTBO HEOOPAOOTAHHBIX TaHHBIX B UX
NepBOHAYAIILHOM, CHIPOM BHJIE.
e  Tpu ypoBHs 00paboTku naHHbIX B Data Lake.
e  Amnnaparssle komnoHeHTsl Data Lake.

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

UYro u3 cedst NpelCTaBISIOT JaHHbIe, uctioib3yemble B Data Lake?

Yt0 Takoe peno3uTopuii?

Kax xpanstcs nannsie B Data Lake?

UYro Takoe KOJIOHOYHbIE XPAHWIHUIIA JAHHBIX?

[epeuncnure ypoBHU 00paboTky naHHbIX B Data Lake?

Kaxkoe o6opynoBanme TpeOyeTcst isl OpraHu3anuy XpaHwimig JaHnaeix Data Lake?

Nk Wb =

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

Kpartkoe conep:axanne (mepe4eHb paccCMaTPUBAEMBbIX BOIIPOCOB) JTeKIMH:

[ToHsiTHE BBIYMCIUTENHFHOTO SKCIIEPUMEHTA, €r0 HEOOXOANMOCTD U MOJIE3HOCTb.

OCHOBHBIE 3Talbl BEIYUCIUTEIBHOTO SKCIEPUMEHTA.

Coepsl IpUMEHEHUS BEIYMCIUTEILHOTO SKCIIEPUMEHTA.

Pe3ynbTaThl BBIYHCINTEIHHOTO AKCIIEPUMEHTA OIIPEAEIICHHsI MOCIEICTBUI SIEPHOTO KOH(IIMKTA.
Hcnonp30BaHue MakeTOB CTATUCTUUECKUX MPOTrpaMM MpU MPOBEACHUU YHUCIEHHOIO IKCIIEPUMEHTA.

KoHTpoabHbBIE BONIPOCHI:

8. [TpuHIMNHATEHOE OTIINYNE BRIYUCIUTEIHPHOTO YKCIIEPUMEHTA OT KIIAaCCHIECKOTo?
9. Y10 Takoe UMHUTAIIMOHHAS MOIEIL 00BEKTA?

10. OCHOBHBIE BONPOCHI, BO3HUKAIOILIUE NMPU NOCTPOSHUU UMUTALIMOHHONW MO ?




11.  TlepeunciauTe OCHOBHBIE ATAIBI NPOBEACHUS BEIYUCIUTEILHOTO DKCIIEPUMEHTA
12.  Kakue nakeTbl CTATUCTUYECKUX MPOTrPaMM Bbl 3HAETE AJISl IPOBEJACHUSI BHIYMCIUTENBHOTO YKCIIEpUMEHTa?
OxapakTepu3yiTe KOKIbIA U3 HUX.

JI-3 Teopus IIaHUPOBaHUS HKCIIEPUMEHTA 4 yaca

Kpartkoe conep:xanue (mepedeHb paccMaTPpUBaeMbIX BOMPOCOB) JeKIMH:

[Ipo6nemsl, BORHHKAIOIIHE TIPY TUNIAHKPOBAHUHT YUCICHHOTO SKCIIEPUMEHTA.

OCHOBHBIE IOHATHS TEOPHUH TUIAHNPOBAHUS SKCIIEPHMEHTA.

Tumsl pakTOpOB, NCTIONB3YIONIMXCS B YHCICHHOM SKCIIEpUMEHTE B TPeOOBaHUS K HUM.
[onstre moHOTO (HaKTOPHOTO IKCIIEPUMEHTA.

IToHsTHS CTpaTErnYecKOro U TAKTUYECKOTO MJIaHUPOBAHUS YHCIEHHOTO HKCIIEPUMEHTA.
DNEeMEHTBI CTPATErMYECKOT0 TIAHUPOBAHHUS YHCIEHHOTO SKCIIEPUMEHTA.

OCHOBHBIE 2Tarlbl INIAHUPOBAHUS HKCIIEPUMEHTA C MOJIENBIO.

KoHTpoJbHBIe BONIPOCHI:

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

15.  Yro Takoe pakTOpHOE MPOCTPAHCTBO?

16.  Yto Takoe MHTEpBaJ BAPLUPOBAHUS (PAKTOPOB?

17.  UYro Takoe MONHBIA (PaKTOPHBIH IKCIIEPUMEHT?

18.  Yro Takoe MaTpHla INIAHUPOBAHUS IKCIIEPUMEHTA?

19.  Ilenu cTpaTerndeckoro IIaHUPOBAHUSA IKCIIEPUMEHTa?

20.  IIpoGiemsl, peniaeMble TAKTUYECKUM TUIAHUPOBAHUEM dKCIIEpUMEHTa?

21.  Yro Takoe AOBEPUTENIbHBIN HHTEPBAT?

4 Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedyeHue

4.1 Hopmatusublie 1oKyMeHTbI 1 'OCTb1

1.®enepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeNbHBIN CTAaHAAPT BHICIIETO 00pa30BaHUs
(YpoBeHb MarucTpaTypsl) o HampasieHuto noarorosku 01.04.02 IpukiagHas MmareMaTuka 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 BHecenuun nzmeHenuit B [Topsigok
MPOBEJICHUS TOCYapCTBEHHOI UTOTOBOI aTTecTaluy Mo 00pa3oBaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0Opa3oBaHus - TporpaMMaM OakaaBpuaTa, IporpaMMam CIEIUAIUTETa U MPOrpaMMam
MarucTpaTypbl, yTBepKJIeHHBIN puKka3zoM MuHHcTepcTBa Opa3oBanus U Hayku Poccuiickoit
®enepanuu ot 29 urons 2015 r. N636"(3apeructpupoano 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 (enepabHOr0 roCy1apCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIETO 00pa3oBaHus «MOCKOBCKHH MOJMTEXHUYECKUA YHUBEPCUTETY.

4.2 OcHOBHAas JIUTEPATYypa

1. ITonoB A. A. «OnTumanbHOE MIJIAHUPOBAHUE HKCIIEPUMEHTA B 3a/1a4ax CTPYKTYPHOUR U
napaMeTpUuecKol HIeHTH(PHUKAIMN MoJeNeil MHOTO(AaKTOPHBIX CHCTEMY [ DNEeKTPOHHBIN pecypc]
- U3patensctBo: HI'TY 2013 1 — Pexxum goctyna http://www.knigafund.ru/books/185540.



4.3 lonoiHUTEJIbHAS JIUTEPATYPa

1. Uybykosa U. A. « Data Miningy». [DnexTponnsiii pecypc| M3narenpcTBo: MHTEpHET-
VYuusepcurer Uudopmanmonnsix Texnonorui, 2008 r. —Pexxum nocrymna:
http://www.knigafund.ru/books/177992

4.4 Jj1eKTPpOHHbBIE 00pa3oBaTeIbHbIE PeCYpPChI

1.HaxonuTucs B pa3paboTke

4.5 JInueH3n0HHOE U CBOOOJAHO PacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecrieyenue

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

4.6 CoBpeMeHHbIe Po(ecCHOHANIBbHBbIE 0a3bI JaHHBIX M HH(POPMAIIHOHHBIE
CIIPABOYHBbIE CHCTEMBbI

He npenymorpeno

5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

5.1 TpeGoBanusi K 000PyI0BAHMIO U TOMEIIEHUIO 1JIS 3AHATHH

JlaGopaTopHble pabOTBl M CaMOCTOSATENIbHAsT paboTa CTYIEHTOB JOJDKHBI MPOBOAUTHCS B
CHIEIIMATM3UPOBAHHON ayIUTOPUM, OCHAIICHHONW COBPEMEHHON OPIrTEXHUKONW W TMEPCOHAIbHBIMU
KOMITBIOTEPAMHU C MPOTPaMMHBIM OOECIIEYeHHMEM B COOTBETCTBUM C TEMAaTHUKOH H3y4yaeMoro
maTepuana. Yucino pabounx MecT B ayJUTOPUHM AOHKHO OBITH OCTATOYHBIM Ui OOecredeHus
UHIMBUIYAIbHOM paboThl CTyAeHTOB. PaGouee mMecTo mpemojaBarenst JOJKHO OBITh OCHAIEHBI
COBPEMEHHBIM KOMIIBIOTEPOM C MOJKIIOUYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM 3KpaH, WU
MHBIM aHAJOTMYHBIM 110 (PYHKIMOHATHHOMY Ha3HAUCHHIO 000PYI0BaHHEM.

5.2 TpeGoBaHusi K NPOrpaMMHOMY 00ecCIiedeHH IO

JIist  BBITIOJTHEHHWST JTAOOpAaTOPHBIX pabOT W CaMOCTOSATEIHLHON paboThl HEOOXOJAMMO
CIIeyrollee mporpaMMHOe 0OecTieueHue:
1. Microsoft Windows.
2. Notepad++.
3. XAMPP.
4 Be06-0pay3ep, Chrome

6 MeToanyecKkue peKOMeHIAlNU

6.1 MeTonnueckne peKoOMeHIalUN ISl PENoAaBaTeJis 0 OPraHu3anun
00y4eHus1

1. IIpy MOATOTOBKE K 3aHATHSAM CIEAYeT IMpeIBapUTEIbHO MpopaboTaTh MaTepuall 3aHATHS,
IIPEyCMOTPEB €ro MoJlady TOYHO B OTBEJEHHOE AJI 3TOro BpeMs 3aHsTHs. CiaenayeT NoAroTOBUTh
HEOOXO/MMBIE MaTepHajbl — TEOPETUYECKHE CBEACHUS, 3a1aun U ap. [Ipu mpoBeaeHuu 3aHATHSA
clleflyeT KOHTPOJMPOBATh MOAAYy MaTepuala U pelieHue 3aJaHui ¢ y4eTOM Y4eOHOro BPEMEHH,
OTBEACHHOIO IS 3aHATHS.



2. Ilpu poBepke pabOT M OTYETOB CIEAYET YUYUTHIBATH HE TOJILKO MPABUIBLHOCTH BHITIOTHEHHS
3a/laHuii, HO ¥ ONTHUMAJIHHOCTh BHIOPAHHBIX METOJIOB PEIICHUs, MPABUIHHOCTH BBITIOJHEHUS BCEX
€ro IIaroB.

3. Ilpu opranu3anuu U IPOBEICHUS YK3aMEHOB B MPAKTHUKO-OPUEHTUPOBAHHOU (hopme creayer
UCIIOJIb30BaTh YTBEPKIEHHbIE Kadeapoit MeTonnyeckiue peKoMeH alnu.

6.2 MeToanueckue yKa3aHus sl 00yYAKOIUXCH M0 0CBOCHUIO JUCHUIINHbBI

N3yueHne qUCHUIIIIMHBI OCYIIECTBIIAETCS B CTPOIOM COOTBETCTBHH C LIEJIEBOM YCTAaHOBKOM B
TECHOM B3aUMOCBS3M Yy4eOHbIM IJIaHOM. OCHOBOH TEOPETUYECKOM TIOATOTOBKH CTYIEHTOB
SBIISIIOTCS. AYOUMOPHble 3aHAMUL, TeKYUU.

B mnpomecce camocToATEenbHOM pabOThl CTYACHTHl 3aKPEIUIAIOT M YrIyOJsSioT 3HaHMS,
MOJIyYeHHBIE BO BpEMs ayJAMTOPHBIX 3aHSATHH, T0pabaThIBAlOT KOHCIEKTHI U 3aIUCH, TOTOBSATCS K
MIPOBEICHUIO U 00pabaThIBAIOT PE3yJbTATHI JJAOOPATOPHBIX PabOT, TOTOBATCA K MPOMEKYTOUHOM
aTTECTAllUH, a TAKXKe CAMOCTOATEIBHO U3Y4alOT OTAEIbHbIC TEMbI YU€OHOM MPOrpaMMBbl.

Ha 3aHATHSX CTyAE€HTOB, B TOM YHCJE NPEAIOJIArarolluX MPAKTUYECKYHO AESITEIBHOCTb,
OCYILECTBIISICTCS 3aKPETIJICHUE MOYYSHHBIX, B TOM YHCJIE M B IPOLIECCE CAMOCTOSTEILHON PadoTHI,
3HaHui. Oco0oe BHUMaHHE OOpalaeTcsl Ha pa3BUTHE YMEHUN W HABBIKOB YCTAHOBJIEHHUS CBSI3U
MOJIOXKEHUN TEOPUH C MPO(ECCHOHATBHON AEATENbHOCTBIO OYAYIIEro CIeUaIuCTa.

CamocrosiTenbHass paboTa OCYHIECTBISIETCS WHIWBHAyaIbHO. KOHTpOIh caMOCTOATENbHOU
paboThl opranusyeTcs B IBYX (popmax:

®  CaMOKOHTpOJIb U CAMOOIICHKA CTY/ICHTA;

e  KOHTPOJIb CO CTOPOHBI MpenoAaBarTeneil (TeKyIni 1 MPOMEXKYTOUHBIH).

Kputepusimu OlIeHKH pe3yJIbTaTOB CAaMOCTOSATEIBHON PabOThI CTYICHTA SBIISIFOTCS:

®  YPOBEHb OCBOCHHUS CTYJIEHTOM Y4€OHOTO MaTepHaa;

° YMCHUSA CTYACHTA UCTIOJIB30BATh TCOPCTUUCCKHUEC 3HAHHW A ITPU BBITTIOJIHCHUHU MTPAKTHICCKUX
3a/ay;

e  c(hOPMHUPOBAHHOCTH KOMIICTCHITHIA,

e odopmieHHE MaTepuaia B COOTBETCTBHH C TPEOOBAHUSIMH.

7 ®oHJ OLEHOYHBbIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs

B mporiecce o0yueHUsT HCTIOIB3YIOTCS CIEAYIONIUE OIEHOYHBbIE (DOPMBI CAMOCTOSITETLHOM
paboThI CTYICHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOIS YCIIEBAEMOCTH U MPOMEKYTOYHBIX
aTTECTAIlUU:

e B nepBoM cemecTpe U3y4eHMs NJUCLMIUIMHBL: IPOBEPKA JOMAIIHUX 3aJaHUM, YK3aMEH.

7.2 lllkajia 1 KPpUTEPHUHU OLEHUBAHUS Pe3YJIbTATOB 00y4YeHHUsA

[Tokazarenem OICHMBaHUS KOMIIETEHLUMH Ha pa3IMYHbIX »JTamax HuX (OPMUPOBAHUS
SIBJISIETCSL JOCTHUKEHHIE 00YJarOIUMUCS TUTAHUPYEMBIX PE3YIbTaTOB O0YUEHUS 10 AUCIHUILTHHE.

Kpurepun onennBanus

IToxa3zarTenn
2 3 4 5




VYK-1. CriocobGeH ocymiecTBIsATh KPUTHUECKHI aHAIN3 TPOOJIEMHBIX CUTyalluii Ha OCHOBE

CHCTEMHOTO TTOAX0/1a, BEIPA0AThIBaTh CTPATETHIO IEHCTBHI

VK-1.1. 3uaTh:
METO/IbI
CHCTEMHOTIO U
KPUTUYECKOTO

aHaln3a, MCTOOAUKHU

pa3paboTku
CTpaTeruu
IEUCTBUN I
BBISABJICHUS U
peleHus
poOJIeMHOM
CUTYyaIluu
VK-1.2. YMmerTsh:

MMPUMCHATH MCTOAbI

CUCTEMHOT'0
MoaXo/1a 1
KPUTHYECKOTO
aHanm3a
pOOJIEMHBIX
CUTYaLHil;
pa3pabaThiBaTh
CTpaTEruro
JIEHCTBH,
MPUHUMATH
KOHKPETHbIE
pelIeHus TSl ee
peanuzanuu

VK-1.3. Bnagers:

METOI0IOTHEHN
CHCTEMHOTO B
KPUTHYECKOTO
a”ajan3a
pOOJIEMHBIX
CUTYaLMil;
METOAUKAMU

IIOCTAaHOBKH I CJIN,

ornpeeIICHUs
CII0CO0OB ee
JIOCTHIKEHMS,
pa3paboTku
cTpaTeruu
JeHcTBUM

OO0yuarommiics
JIEMOHCTPHpPYE
T ITOJTHOE
OTCYTCTBHE
WA
HEJIOCTaTOYHOE
COOTBETCTBHE
MaTepuany
JTACITUTIIAHBI
3HAHU,
YKa3aHHBIX B
WHIUKATOpaX
KOMIIETEHINI
JUACIIUILIAHEI
«3HaTh» (CM.
m. 3).

OO0yuarommiics
JEMOHCTPUPYET
HETIOIHOE
COOTBETCTBHUE

I (14%{011170'¢
3HAHU,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHIN I
JHUCIHATIIINHEI
«3HaTb» (CM. 1I.
3).
Honyckarorcst
3HAYMTCIbHBIC
OIIINOKH,
MPOSIBISIETCS
HEJIO0CTATOYHOCT
b 3HAHUH, IO
pany
MoKa3aTeei,
oOyJaromuics
HCIBITEIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAHUSMU TIPU
UX MEPEeHoCce Ha
HOBBIC
CUTYaIH.

OO0yuarommiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIIETYIOIINX
3HAHU,
YKa3aHHBIX B
WHNKATOpaX
KOMIIETEHI I
JUCITUILIAHBI
«3HaTb» (CM. TI.
3). Ho
JIOTTyCKAIOTCS
HE3HAYUTEIIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyIHECHHS
npu
AHAJINTHYCCKHUX
oTiepaIusXx.

OO6yuarommiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHUMH,
YKa3aHHBIX B
WHAKATOpax
KOMIIETEHIINH
JUCIUTUTAHBI
«3HaThy (CM. II.
3). CBobOoaHO
OTIepUpyeET
IPUOOPETEHHBIM
Y 3HaHUSMHU.

IIK-1. CriocobeH ynpapisiTh paboTaMu MO COMPOBOXKACHUIO U MPOSKTAMHU CO3IaHUS
(Momudukanun) UC, aBTOMaTU3UPYIOIMINUX 33/1a4¥ OPTraHU3AIMOHHOTO YIIPABJICHHS 1 OU3HEC-

poLeccaMu
[IK-1.1. 3nars: Ob6yuatommiica | O0yuaromuiics | OOyuarouuiics | OOyuaromuiics
YCTPOMCTBO U JIEMOHCTPUpPYE | AEMOHCTPHPYET | JEMOHCTPUPYET | AEMOHCTPHPYET
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(GYHKIIMOHUPOBAHH | T TIOJIHOE HETOJIHOE YaCTUYHOE IIOJIHOE

€ COBPEMEHHBIX OTCYTCTBHE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
NC,nporpammebie | win CJEYIOIIUX CJEYIOIIUX CJIeIYIOLIUX
CpeacTBa 1 HEJOCTAaTOYHOE | 3HAHHUIM, 3HAHHW, 3HAHWMH,
m1atopmbl COOTBETCTBUE | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
UH(QPaACTPYKTYPHI MaTepuany MHINKATOpax MHINKATOpax MHMKaTOpax
UH(OPMALIMOHHBIX | TUCIUTUTHHBI KOMTIETCHITHIA KOMTIETCHITHIA KOMITETEHITU I
TEXHOJIOTHi 3HAHUH, JUCIUTIIAHBI JUCIUTIAHBI JUCIUIUTAHBI
OpraHu3anui, YKa3aHHBIX B «3Hatb» (cM. 1. | «3HaTh» (cM. 1. | «3HaTh» (CM. TI.
COBPEMEHHBIC WHIUKAaTOpax 3). 3). Ho 3). CBoboaHO
MOAXOAbI U koMmrereHuuit | Jomyckatorcs JIOTyCKaIOTCS OIIepUpPYET
CTaHapThI JUCIUTIIAHBI 3HAYUTENIbHbIE HE3HAYUTENbHbl | MPUOOPETEHHBIM
aBTOMAaTH3aIl[UHA «3HaTh» (CM. OIIINOKH, € OIINOKH, U 3HAHUSIMU.
OpraHu3aIuiy, m. 3). MPOSIBIISIETCS HETOYHOCTH,

OCHOBBI TEOPUH HEJOCTATOYHOCT | 3aTpyAHEHUS

CHUCTEM U b 3HAHUM, 11O npu

CHUCTEMHOI'O pany AHATUTUYECKUX

aHanmsa MoKa3aTeneu, orepanusx.

[IK-1.2. Ymers: oOyJaromuiics

IPOBOUTH UCIBITHIBAET

MIEPETOBOPHI, 3HAUUTETHHBIE

IUTAHUPOBATD 3aTpyJHEHUS

paboThl, BbIIaBaTh npu

MOpy4YEHUs U OTIepUPOBAHUU

KOHTPOJIMPOBATH UX 3HAHUSIMH TIPU

BBITNIOJTHEHHE uX MepeHoce Ha

[IK-1.3. Bnaners: HOBBIE

HaBbIKaMU CUTYallUH.

TUTAHUPOBAHUS

pabor o

OIIpEEIIEHUIO

NepBOHAYaAIbHBIX

TpeboBaHU

3akazunka Kk MC nu

BO3MOXKHOCTH  MX

peanmuzauuu B UC,

Ha3HauYCHHE u

pacnpeneneHue

pecypcoB u

KOHTPOJIb

WCIIOTHEHUS

[IK-3. CriocobeH ynpapisiTh aHATUTUHYECKUMHU pabOTaMU U TOAPA3IeICHUSIMU

[IK-3.1. 3Harsb: Ob6yuatommiica | O0yuaromuiicss | OOyuaroumiics | OOyvaromuiics
TEOpHUIO0 O0YUEHHUS, | IEMOHCTPUPYE | JEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET
TEOPUIO T IIOJIHOE HETOJIHOE YaCTUYHOE MOJTHOE
yIpaBiIeHUs U OTCYTCTBHE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
TEOPUIO W CJEYIOIIUX CJEIYIOIIUX CJIEIYIOLIUX
MPOIECCHOTO HEJOCTAaTOYHOE | 3HAHHM, 3HAHU, 3HAHWMH,
YIPaBJICHUS COOTBETCTBUE | YKa3aHHBIX B YKa3aHHBIX B YKa3aHHBIX B
I1K-3.2. Y™merTs: Marepuary WHIUKATOpax WHIUKATOpax WHIMKATOpax
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CO3/aBaTh Y4€OHO- | JUCIIUTUTHHBI KOMIETECHIIU I KOMIETECHIIN I KOMIIETCHIU I
METOINYECKUE 3HAHUH, JUCIUTIIAHBI JUCIUTLIAHBI JUCIUTUTAHBI
MaTepUaIbl, YKa3aHHBIX B «3HaTth» (cM. . | «3HaTh» (M. . | «3HATh» (CM. I.
OpraHU30BBIBAThH WHIUKAaTOpax 3). 3). Ho 3). CBobGoaHO
METOANYECKYIO koMmrereHuuit | Jomyckatorcs JIOTyCKaIOTCS onepupyer
paboTy, ONMKUCHIBATh | AUCLMILIUHBI 3HAYUTEINIbHbIE HE3HAYUTENbHbl | MPUOOPETEHHBIM
OM3HEC-TIPOIIECCHI «3HaTh» (CM. OIINOKH, € OIIMOKH, W 3HAHUSMHU.
I1K-3.3. m. 3). MPOSIBIICTCS HETOYHOCTH,

Bnaners: HaBbikam HEJOCTATOYHOCT | 3aTpyAHEHUS

U MICCIIEZIOBAHUS U b 3HaHUH, 10 npu

W3Y4YEHUs MUPOBBIX pany AHATUTUYECKUX

MPAKTUK noKa3aTenen, orepanusx.

BBITIOJIHEHUS oOyJaromuiics

AQHAIUTUYECKUX UCIIBITHIBAET

paboT, BBISBICHUS 3HAUYUTEIIbHbIE

npobieM u 3aTpyIHECHHS

CJIO)KHOCTEH B npu

CYILIECTBYIOIINUX OTIepUPOBAHUU

MPAKTHKAX 3HAHUSIMH TIPU

BBITIOJTHEHUS uX MepeHoce Ha

AHATUTUYECKUX HOBBIE

pabot B CUTYaIIH.

OopraHu3aIuy,

pa3paboTku

pEKOMEHIalui IO

U3MEHEHUIO

MPAKTHUK, OMUCAHUS

METOIUK

BBITIOJIHEHUS

AQHAIUTUYECKUX

pabot ,anpoOaruu

METOJIUK Ha

BBIOPAHHBIX

MPOEKTax U UX

TopaboTKH

7.3 OueHo4HbIe CpeACTBA

IK3aMeHAIMOHHOE 3a]aHHe
DK3aMEHAIIMOHHOE 3aJ]aHHUEe BBIMOJHACTCA CTYJEHTOM WHAMBUAYaJbHO, II0 HTOraM
W3Yy4YeHUs TUCIUIUIMHBI WIH ee JacTH. [Ipu 3ToM HoCTHIKEHHEe MMOPOTOBOTO pPe3ysbTaTa padoThl HAJT
9K3aMCHAIIMOHHBIM 33/ITaHMEM COOTBETCTBYET ONKMCAHHOMY B T. 3 JaHHOTO JIOKYMEHTa JTaIy
OCBOCHHS COOTBETCTBYIOIIMX KOMIIETCHITMI Ha 6a30BOM HJIU MTPOJIBUHYTOM YPOBHE.

Ba3oBblii  ypoBeHb: CHOCOOHOCTH BBIMIOJNHATH TIONYYEHHOE 3aJaHUe, MPUMEHSS
HO.HyLIeHHI:IG 3HAHUC U YMGHI/I}I Ha HpaKTI/IKe, BJIaACTH COOTBCTCTBYIOH_II/IMI/I I/IHI[I/IKaTOpaMI/I
KOMIICTCHIINN HpI/I BBIITOJIHCHUU 3a1aHUS.

IIpoaBUHYTHIIi YypPOBEeHb: CIOCOOHOCTH BBHIMOJHATH MOJNYYEHHOE 3a/JlaHHe U pellaTh

CaMOCTOSITENIbHO Cc(OPMHUpPOBAaHHBIE 3aJaud, NPUMEHSS MOJydYeHHble 3HAHWE M YMEHHsS Ha
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IIPAKTUKE. YBEPEHHO BJIAJIETh COOTBETCTBYIOUIMMH UHINKATOPAMU KOMIIETEHIIH IIPU BBIITOJIHEHNUN
3aJaHMsl, KOMOMHHUPOBAaTh MX MEXAYy COOOH W € MHIMKATOpPaMU JPYTrUX KOMIICTCHLUWH IS
JOCTUXKEHUS IPOEKTHBIX PE3YJIbTATOB.

dopmMa 5K3aMEHAIIMOHHOTO 33/1aHUSl BBHIOMpAETCs MperojaBaTelieM U YTBEpXKIaeTcs Ha
3aceflaHu Kadeapbl. DK3aMEeH MOXKET NMPOXOJUTh B CIEAYIOIIUX (OpMax M C HMCIOIb30BaHHEM
CJIEYIOIINX OLIEHOYHBIX CPEICTB.

dopma IIpencrasiaenue oneHo4Horo cpeacrea B POC

YcrHas. bank KOHTPOJIBHBIX BOIPOCOB, COOTBETCTBYIOIIMNX OTACIbHBIM TEMaM
JTUCIUTIIMHEI (CM. T1. 4 HacTOAIIEro JoOKyMeHTa). Borpockr popmupyrot
9K3aMEHAIIMOHHBIN OMIIeT (CM. HUKE), COCTOSIIIUIN U3 TEOPETHUECKUX
BOIPOCOB U MPAKTUYECKHUX 3aJJaHUI (TUMOBBIE MPAKTUYECKUE 3aJaHUs
MpeACTaBICHbI HUXE). BuieTsl, BKiIIo4Yasi BOMPOCHI U MPAKTHUYECKUE
3aaHusl, QOPMUPYIOTCS IIPETOAaBaTeIeM U YTBEPKIAIOTCS Ha 3acelaHuu
kadenpsl. B HUX MOTYT OBITh BKJIFOUEHBI IOTIOJHUTEIbHBIE KOHTPOJIbHBIC
BOMPOCHI U 3aJ]aHusl, HEe TPeOYIOIIKe y CTYIEHTOB HAJIMYUS HE
dbopMUpYEMBIX JAHHON JUCUUTUTMHON KOMIETSHIINNA UM 00Jiee BEICOKUX
sTanoB chopmupoBaHHOCTH hopMUpyeMBbIX. J[J1s 0TBEeTa Ha KaXKIblil BOIIPOC
U JIJISL pEIIeHUS JIF000T0 MPAKTUYECKOTO 3aIaHUS CTYICHT TOJDKEH
HAXOJUTCS Ha TpeOyeMOoM /ISl JAHHOM JAUCUUIUIMHE YPOBHE
c(hOpMHUPOBAHHOCTH BCEX COOTBETCTBYIOIINX € KOMITETEHIUI: KaX IbIit
BOIIPOC U 3a/IaHUE MPOBEPSET YPOBEHb CPOPMUPOBAHHOCTH BCEX
COOTBETCTBYIOIIMX JAHHON JUCIMIUIMHE KOMIIETEHIUH.

[TucemenHast. OueHoYHOE CPEACTBO MOJTHOCTHIO COOTBETCTBYET OIIEHOYHBIM CPEICTBAM
yCTHOM (hOpMBI 3aaHUS.

TunoBou YK3aMeHAIIMOHHBIN OMJIEeT

MWHUCTEPCTBO HAYKM U BbICLLEFO OGPA3OBAHUA POCCUMCKOW ®EAEPALIUU
depepanbHoe rocyaapcTBEHHOE aBTOHOMHOE 06pa3oBaTeibHOE yupeXaeHme
BbiCWIEro O5pa3OBaHVIﬂ
«MOCKOBCKUI MOIMTEXHUYECKUIA YHUBEPCUTET»

3K3AMEHALUMOHHbIN BUNET Nel
no AucuMnanHe

«bonbwue AaHHble U TeoOpUA BbIYNCIUTE/ZIbHOIO SKCNepumMmeHTa»
HanpasneHue noarotosku 01.04.02 MNpuknagHaa matemaTrka n HGopmaTmKa

BOMPOCbI:

1. Tpu ypoBHs 00paboTku nanHbIX B Data Lake.
2. OCHOBHBIE dTalbl BBIYUCIUTEIBHOIO SKCIIEPUMEHTA.
3. Twumnsl pakTOPOB, UCIOIB3YIOIUXCS B YACICHHOM YKCIIEPUMEHTE U TPEOOBaHUS K HUM.
4. TIlpaxTtuueckoe 3aganue. PazpaboraTh CTPYKTypy KOJIOHOYHOM 0a3bl JaHHBIX MOYTHI
Poccun.
YTBepKaeHO: / [« » 20 T
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Tunosbie NMPAKTUYICCKHUE 3aJaHUA

1.Pa3zpaboTtarh CTpyKTypy KOJTOHOYHOM 0a3bl JaHHBIX
2.Co3aTh UMUTALIMOHHYIO MOJIEb CETH OBICTPOTO MUTAHUS

3.C03,Z[3.Tb IMPOTrHO3 ACATCIBHOCTHU IMPCANIPUATUA 11O U3TOTOBJIICHHUIO MeOen.

4. ONTUMU3UPOBATH €XKETHEBHOE MTUTAHUE IIKOJIBHOW CTOJIOBOM.
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