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1. HEJIA U 3AJTAYA OCBOEHUSI TUCHUATIIVHBI

1.1 Ileanb ocBOEHUS JUCIHUILIHHBI

Kypc «O06paboTka OONBIIMX JaHHBIX» UMEET CBOEH IeNbl0: (POPMHUPOBAHUE y CTYICHTOB
npogecCHOHAIBHON KOMIETEHIIMH B 00JacTH pa3pabOTKHU M UCIOJIb30BAHUS CUCTEM 00pabOTKU U
aHanmu3a OOJIBIIMX MacCHMBOB JaHHBIX. JlaHHAs 1E€JIhb COOTHOCUTCS C LEJNbI0 00pa3oBaTENbHOM
IPOTrpaMMOi B YaCTHOCTH € TEXHOJIOTUH pa3pabdOTKHU CHIELHATM3UPOBAHHbIX IPOIPAMMHBIX CUCTEM,
OTBEYAIOIIUX 32 O0pabOTKy OONBIIMX MJaHHBIX. M3ydeHWe MaHHOW AMCHUIUIMHBI TOTOBUT
BBIITYCKHHKA K BBIIIOJIHEHUIO CIEAYIOIINX MPO(ECCHOHAIBHBIX 3a/1a4:

. ITocTanoBKa 3a1a4n aHAIU3a JAHHBIX.

o  IlpeaBapurenbHast 00paboTKa JaHHBIX.

. Busyanusanus 1aHHBIX.

e  Paszpabotka, peasin3anus 1 IpUMEHEHHE METOA0B UHTEIIEKTYalIbHOTO aHAIN3a JAaHHBIX K
0OJIBIIMM MacCUBaM JIaHHBIX.

o  IlpexacraBieHue pe3ysibTaToOB PabOTHI.

1.2 3agaun AUCHUILIMHEI

OCHOBHBIE 3aJ]a41 OCBOEHHS JUCIUILINHBI:

CTyneHT NOJDKEH 3HATh METOJbl aHallu3a M XpaHeHUs OOJIbIINX O0BEMOB JAHHBIX, JTaIlb
JKU3HEHHOTO IMKJIa OOpabOTKH OONBIINX JaHHBIX, S3BIKH, HAUOOJEe MPHCIIOCOOICHHBIC IS
00pabOTKM M aHAJIUTUKH OONBIIMX JAaHHBIX, CIIOCOOBI OpPraHM3aIMM XpaHEHUs M JOCTyma K
OOJIBIIUM JAaHHBIM; YMeTb BBIMIOJHATH SJEMEHTHl aHallM3a JAHHBIX W HWHTEPIPETUPOBATH
pe3ynbTaThl, pa3nuuaTh xapakrtepuctukn SQL u NoSql B/, d¢opmynupoBars aaroputMmsl B
napagurme MapReduce, BeIOpaTh MOIXOIAIIMIT HHCTPYMEHT aHalu3a OONBIINX JaHHBIX, BEIOPAThH
MOAXOSIIYI0O TEXHOJIOTHIO XpaHEHUsI OOJIBIINX JIAaHHBIX.; BJIaJAeTh MaTEMaTUYECKUMU METOJaMHU
aHaJIM3a JaHHBIX, SI3bIKAMH U KOMITBIOTEPHBIMUA METOJaMH 00pabOTKH.

1.3 MecTo qucuunuHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Kypc «O6paboTka 60abpIIMX JAHHBIX» OTHOCUTCA K 0a30Boif yactu Oioka b1 nucuunnun
JucuummuHel (MOIYN).
JUis u3ydyeHus: TUCHMITIIMHBI CTYACHT JOJDKEH BIIA/JIeTh 3HAHUSAMU, YMEHUSIMU M HaBBIKAMHU
M0 TUCHUIUINHAM:
JluckpeTHas MaTeMaTuka, Anredpandeckue CTpyKTypbl, OCHOBBI IPOTPaMMUPOBAHUS, AJTOPUTMBI
BBIUHUCIUTENbHON MareMaTuky, KoOHCTpynpoBaHHE anropuTMOB U CTPYKTYp JaHHBIX, Teopus
QITOPUTMOB M BBIYHMCIUTENBHBIX IpoLeccOoB, OCHOBBI TEOPUU BEPOSTHOCTEH M CTaTUCTHYECKHX
METOJIOB, AJNTOPUTMBI U CTPYKTYpBl JTaHHBIX, Maremaruyeckass JOTMKa U TEOpUsl aJrOPUTMOB,
WHTennekTyanbHbIi aHAIU3 TaHHBIX.
3HaHUS, MOJIyyaeMble MPU M3YyYEHUH JIUCHUIUIMHBI «OO0paboTka OONBIINX JTAHHBIX»
UCTIOJB3YIOTCSL TPH M3YYEHUH MNpo(ecCHOHAIBHBIX IUCHMIUIMH PacnpesneneHHble 3agaud |
anroput™msel, IIporpammupoBaHre B  KOMIBIOTEPHBIX  ceTsiX, (OOnadyHble BBIYUCICHUSA,
MynbTHareHTHBIE CUCTEMBI, a TaKXke /Ui padoT HaJl IUIUIOMHON M MarucTepcKoi paboToil.

1.4 TlepeyeHb MIAHMPYEMBIX Pe3y/JbTATOB 00y4eHUS MO AUCHUILINHE (MOAYJIIO),
COOTHECECHHBIX C INIAHUPYEMBIMH PE3yJdbTaTaMHU 0CBOCHUSA 06pa303aTe.m)H0ii nporpammal.
N3yuenne naHHOM yueOHOM TUCIMITIIMHBI HAIIPABICHO HAa (POPMUPOBAHHE Y O0yUaAIOIIUXCS
CleAyIIUX NPo(ecCHOHAIbHBIX KOMIIETEHIIUI U COOTHECEHHBIX ¢ HUMU NHAUKATOPOB
noctkennsi komnerennuii: OITK-2; OIIK-3; T1K-5; ITK-6.



Kon u HammMeHOBaHMe HHANKATOPA™

Pe3yabTaThl 00y4eHHsI MO TUCIUNIMHE
(3naem, ymeem, é1a0eem (HAGbIKU U/UIU ONbIM
odeameibHOCIUL))

OIIK-2 CnocobeH npuMEHATh KOMIBIOTEPHBIC/CYIEPKOMIIBIOTEPHBIE METO/bI, COBPEMEHHOE
IPOrpaMMHOE OOECIIEUEHHE, B TOM YHCJIE OTE€YECTBEHHOTO TPOUCXOKAEHHS, I PELICHUs 3a1a4

poecCHOHALHOM e TEIBHOCTH

OIIK-2.1. 3HaeT OCHOBHBIE ITOJIOKEHHS B
KOHIIEMIUH B 00JIACTH TPOTPaMMHUPOBAHUS,
APXUTEKTYPY SA3bIKOB MIPOTPAMMHUPOBAHUS,
TEOPUH KOMMYHUKAIIUU, 3HAET OCHOBHYIO
TEPMHUHOJIOTHIO, 3HAKOM C COJICpKaHUEM
Enunoro Peecrpa Poccuiickux nporpamm

3Haer cTaHaapThl 00pabOTKM M aHaU3a OOJBIINUX
JIAaHHBIX, U TPeOOBaHMS, CBI3aHHBIC C CO3JaHUEM
u wucnons3oBanueM SQL wum NoSQL cucrem
XpaHeHUsI ¥ 00pabOTKH TaHHBIX

OIIK-2.2. 35aeT 0COOEHHOCTH SI3HIKOB
MIPOrpaMMHUPOBAHUs, TEOPUIO AITOPUTMOB,
YMEET COCTaBIISATh IPOrPAMMBI

Hcnonb3oBaTh COBpEMEHHbBIE HHCTPYMEHTAIbHbIE
Y BBIYHMCIIUTENbHBIE CPEJICTBA — SI3bIK aHAIM3a
JTaHHBIX R, ocylecTBISTh MOCTAaHOBKY 33124
aHallM3a JaHHBIX, BU3yaTu3allii0 HHTEPIPETAIIIO
pe3yIbTaTOB

OIIK-2.3. ImeeT npakTU4YECKUIN OMBIT
pelieHus 3a/1a4y aHaJin3a, HHTerpaluu
Pa3IMYHBIX TUIIOB MPOTPAMMHOTO
obecrieueHus1, aHAJIM3a TUTIOB KOMMYHUKAIIAN

Brnaneer cnocoOHOCTBIO COOMpaTh, 00padaTHIBATH
Y MHTEPIPETUPOBATh JaHHBIE COBPEMEHHBIX
HAay4YHBIX HCCJ’ICIIOB&HHIZ, H€06XOI[I/IMI)I€ JIIsA
(bopMupOBaHUs BBIBOJOB TI0 COOTBETCTBYIOIINM
HAaY4YHBIM HCCIICIOBAHUSIM

OIIK-3 CrocobeH Kk pa3pabOTKe alrOpUTMHYECKHX W NPOTPAMMHBIX pEUICHWH B o00JacTu

CHCTEMHOTO M TPHKIATHOTO MPOrPaMMHPOBAHHUS,
MH(POPMALIMOHHBIX

HUMUTAaIMOHHBIX MOIIGJIGI;'I, CO3JaHUIO

UHGOPMALIMOHHBIX |
rino0albHBIX  CETEH,

MaTeMaTHYECKUX,
pecypcos

O6pa3OBaTCJ'ILHOFO KOHTCHTA, ITPHUKIIaJIHbIX 6a3 JaHHBIX, TCCTOB U CPCACTB TCCTHUPOBAHUA CUCTCM H
CpC€ACTB HAa COOTBCTCTBUEC CTaHAApTaM W MCXOAHBIM Tpe6OBaHI/I${M

OIIK-3.1. 3naeT MeTOABI TEOPUH AITOPUTMOB,
METO/]Ibl CUCTEMHOTO U IIPUKIIATHOTO
IIPOrpaMMHUPOBAHHUSI, OCHOBHBIE ITOJIOKEHUS U
KOHUEMNIMH B 00JIaCTH MaTEMaTUYECKHX,
MH(GOPMALMOHHBIX M KIMUTALIMOHHBIX MOJIENeH;

3HaeT MaTeMaTHYeCKHe METO bl aHAIN3a JaHHBIX,
METO/BI M IPUKIIAJHBIC S3BIKU IS Pa3paboTKu
IPOTrpaMMHBIX pelIeHui B 061acTu 00paboTKU
OOJIBIINX JTaHHBIX, MATEMAaTHUECKUX,
MH(GOPMALMOHHBIX M UMUTALIMOHHBIX MOJIENEH.

OIIK-3.2. YMeeT COOTHOCUTH 3HAHUS B
o0JacTy MPOrpaMMHUPOBAHHUS, HHTEPIIPETAIIUIO
MIPOYUTAHHOTO, ONPEICTATEH U CO3/IaBaTh
nH(OPMAIIMOHHBIE PECYPCHI TT00ATBHBIX
ceteii, 00pa30BaTEILHOTO KOHTEHTA, CPECTB
TECTUPOBAHUS CUCTEM

YMeeT KOpPpPEKTHO TOCTPOUTH  apXUTEKTYpy
KpOCCIUIaT(hOPMEHHOTO IIPUJIOKEHUS.
PeanuszoBath IpOrpaMMmy, BKJIFOYAIOLIYIO

peanu3anno CCHCOPHO-MOTOPHOM KOOPAMHALMY U
MPOCTPAHCTBEHHOIO MO3UIIMOHUPOBAHHS,
JIITOPUTMBI M3BJICUEHUS U O0OpabOTKHU JaHHBIX,
BKJIFOYAsl BO3MOKHOCTH aBTOHOMHOTO MPHHSTHS
pemennit Ha ocHoBe M.

OIIK-3.3. ImeeT npakTU4YECKUI ONBIT
MPUMEHEHHS pa3pabOTKU MPOrpaMMHOTO
obecreyeHus.

Brnazeer si3pIkaMu CHCTEMHOTO U IPUKIIATHOTO
IPOTPaMMHUPOBAHUS JUIsl pa3pabOTKU
MaTeMaTH4eCKUX, THPOPMAIIMOHHBIX U
MMHTALMOHHBIX MOJETeH, 111 00paboTKu
MH(OPMALIMOHHBIX PECYPCOB INI0OANBHBIX CETEH U
NPUKJIAJAHBIX 023 JaHHBIX.

IIK-5. CrocoGeH uCIoNb30BaTh 3HAHHE OCHOBHBIX METOJOB HMCKYCCTBEHHOTO HWHTEJUICKTa B

nocieayromeil  nmpodeccHoHaIbHON — ACSITENbHOCTH B

KaueCTBC HAYYHBIX COTPYAHUKOB,

npenojgaBaresieil 00pa3oBaTeNIbHbIX OPraHU3alU{ BICIIET0 00pa30BaHMsl, HHKEHEPOB, TEXHOJIOTOB.

[IK-5.1. 3HaeT OCHOBHBIEC IPUHIUIIBI K1 METOIbI
aHaJIM3a JaHHBIX

CoBpeMeHHBIE SI3BIKU U cpeicTBa 00paboTKH
JbIHHBIX (s13bIK R, Python), npukiaaHbie
OMOJIMOTEKH I aHAIN3a JaHHBIX

I1K-5.2. YMeeT npuMeHUTh METO/Ibl aHaJIu3a

YMeer mpuMeHUTh COBpeMeHHBIE s3bIKH (R 1




Kon u HammMeHOBaHMe HHANKATOPA™

Pe3yabTaThl 00y4eHHsI MO TUCIUNIMHE
(3naem, ymeem, é1a0eem (HAGbIKU U/UIU ONbIM
odeameibHOCIUL))

JIAHHBIX U MAIIMHHOTO O0YYEeHUS ISl PEIICHHSI
3a11a4 MpodecCHOHATBHON IeATeTbHOCTH

Python) u npukiagHbEle OUOITHOTEKU IS
aHaIM3a JaHHBIX, CHOPMYITHPOBATH HAYIHYIO
THIIOTE3Y M TPOBEPUTH €€ JJOCTOBEPHOCTh

[TK-5.3. ImeeT npakTU4ECKUI OMBIT

IMPUMEHCHUA METOA0B UCKYCCTBCHHOI'O

HWHTCJUICKTA JJIA MOJIYYCHUA HOBBIX

AQHAJMTUYCCKUX PE3yIbTATOB B PELICHUH
3a/1a4 MpoeCCHOHATBHOMN IeATeITLHOCTH

Brnaneer cpenctBamu cbopa, 00paboTKu u
aHasn3a OOJIBIINX JTAHHBIX, CPEJICTBAMH OIICHKH
3¢ HEKTUBHOCTH pEIICHUHA

IIK-6. Crnoco0GeH BBISBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh IMPOOJIEM, BO3HHUKAIOIIMX B XOJIE
po(heCcCHOHATTLHOM IEATEIPHOCTH B 00JaCTH MOJICIIMPOBAHUS M aHATN3a CIIOKHBIX €CTECTBEHHBIX
Y MICKYCCTBEHHBIX CUCTEM.

[1K-6.1. MeTtoabl pa3paOOTKH OpUTHHAIBHBIX
aJITOPUTMOB ITPOTPAMMHBIX PEIICHHH C
WCIIOJIH30BAHUEM COBPEMEHHBIX TEXHOJIOTHHA
aHaJIM32a IaHHBIX ¥ MAIIMHHOTO 00YYeHHUsI

3HaeT MeTo/Ibl pa3pabOTKU OPUTHHATIBHBIX
QITOPUTMOB MPOIPAMMHBIX PELIEHUN €
HCII0JIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI
aHaJIM3a JaHHBIX ¥ MAaTMHHOTO 00yUYeHus

[1K-6.2. YMeeT npUMEHATH B IPaAKTUUYECKON
JesITeIbHOCTH IPOrPaMMHBIE PELICHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUI
aHaJIM3a JaHHBIX U MALIMHHOTO 00Yy4eHUs!

YMeeT NIpUMEHATh B IIPAKTUYECKON
JESATEIILHOCTH IPOrPaMMHBIE PELIEHMUSI C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOIUI
aHaJIM3a JaHHBIX U MAIUHHOTO 00Yy4eHUs

I1K-6.3. BnageeT HaBBIKAMH JECKOMIIO3HIINH,
(hopManM3aIuu MpoIeccoB U OOBEKTOB JIJIS

WCIOJIb30BAHUS UHTEIIEKTYaTbHBIX
MPOrPaMMHBIX peleHu

Brnaneer naBbikamu cbopa popmupoBaHus
COOCTBEHHBIX JaTaceTOB, HABbIKAMU
JEKOMIO3UIHNH, (hopMaTu3aluy IPOIECCOB U
00BEKTOB /JIs1 UCIIOJIB30BAHUS
MHTEJJIEKTYaJIbHBIX IPOIPAMMHBIX pPELICHUH

B pesynbrare nuzydeHus: JUCHUIUIMHBI Y CTYJeHTa GOPMHUPYIOTCS:
npe/cTaBlIeHusT 0 eHOMeHe OONBIINX JaHHBIX, O HAYYHBIX M TEXHHUYECKUX MpodiemMax u
BO3MOYKHOCTSIX, CBSI3aHHBIX C UX TMOSBJIIEHUEM, O TPEHIaX B 00JIACTH TEXHOJOTUN XpaHEHUS U
aHaju3a OONBIINX JaHHBIX;
3HAHUSl MPUYUH BO3HUKHOBEHHUSI TPEHNa OOJIBIIMUX JAHHBIX, MPOIECCOB aHaIn3a OOIBIINX
JTAHHBIX, OCHOBHBIX MOJIX0/I0B K 00paboTKe OOIBIINX MaCCUBOB JIaHHBIX, OCHOB s3bIKa R;

ymeHust GopMyIUpOBaTh anropuTMbl B mapaaurme MapReduce, BbIOpaTh MOAXOISAIIHIA
WHCTPYMEHT aHaju3a OOJBIIUX JaHHBIX, BHIOPATh MOAXOJSIIYI0 TEXHOJOTHIO XpaHEHUs
OONBIINX TaHHBIX.

Tab6muma 1. IIpodeccronanbHbie KOMIIETCHIIMH CTYACHTA

Ne |Hupexc | CopeprkaHre KOMIIETEHLINU B pesynbraTe uzyyenus yaeOHON TUCIMIUIMHBL O0yYatoLIe
ILII. | KOMIIEe- (nm ee gacTH) JIOJKHBI
TEHIUU 3HATh YMETh BJIJIETh
1. | OIIK-2 |CrocoGeH npuMeHsTh CTaHIapThI WCIIOJIb30BaTh CIIOCOOHOCTBIO
KOMITBIOTEpHBIE/CyTIep- 00paboTKy U COBpPEMEHHbBIE coOupaTh,
KOMITbIOTEPHBIE METOJIBI, aHanM3a OOJBIIMX | MHCTPYMEHTAIbHBIE | 00pabaThIBaTh U
COBpEMEHHOE JaHHBIX, U 1 BBIYHCIINTEIb- MHTEPIIPETUPO-
IpOrpaMMHOE TpeOoBaHwMs, HBIE Cpe/cTBa (B BaTh JaHHbIC
o0ecrieyeHue, B TOM YHUCIIE CBSI3aHHBIE C COOTBETCTBHH C COBpPEMEHHBIX
OTEYECTBEHHOTO CO3JIaHHEM npoduiem HaYYHBIX
IMPOUCXOKACHUSA, NI Y HUCIIOJIb30BAHUEM HO,Z[FOTOBKI/I), HCCIIETOBAHHH,
penieHus 3aaa4d SQL u NoSQL OCYIIECTBIISTH HE00XOIUMBbIE

npohecCHOHANTBHOMN

CHUCTCM XpaHCHUSA U

IMOCTAHOBKY 3aa4

Uit hopMHpOBa-




JIESATEIIbHOCTH 00pa0OTKH TaHHBIX | aHaJW3a JaHHBIX, HUSI BEIBOJIOB TI0
BU3YQJIU3AIIHIO COOTBETCTBYIOIIH
WUHTEPIIPETAIUIO M Hay4HBIM
pe3yJIbTaTOB WCCJICJIOBAHUSM

OIIK-3 CriocoGen k paspaGoTke MaTeMaTHYECKHUE BBIMOJTHATH COOp U | S3BIKAMHU
ANTOPHTMHUECKHX H METO/IbI aHAITN3a aHalu3 TaHHBIX, B CHUCTEMHOTO H
HpOrpAMMHBIX pemeruii B |[AAHHBIX, METOIBL 1 TOM YHCIIC U3 CETH MIPHUKJIATHOTO
OBIIACTH CHCTEMHOrO I MpUKIaaHbIe s3pIKH | VHTepHeT, POTPaMMHUPOBAHU
HPUKIATHOTO U1 pa3pabdOTKH MIPOU3BOIUTH ST IS pa3pabOTKH
[IPOrPAMMHPOBAHH, MpOTPaMMHBIX WHTEPIPETAIHIO 1 MaTeMaTHYECKUX,
MATEMATHIECKX, pelIeHul B 00JIaCTH | OLEHKY HHPOPMAITHOHHBIX
HH(OPMAIHORHBIX 1 00paboTKH OONBIINX | TONYIEHHBIX 1 MMUTALAOH-HBIX
IMHTAIMOHHBIX MOJEIEH, JIAaHHBIX, pe3yIbTaTOB MoJeNeH, IS
COBIAHMIO ME(OPMAIHOHHEX |MATEMATHIECKHX, 00paboTKu
PECYPCOB MIOGATBHBIX CETEH, HHPOPMAITHOHHBIX U HHPOPMAITHOHHBIX
06pa30BaTeIBHOr0 KOHTeHTa, |1 11 alHOHHBIX pecypcos .
NPUK/TATHBIX 623 JAHHBIX, Mojeneit IO0ATBHBIX CETEeH
TECTOB H CPEJICTB Y TIPUKJIAJIHBIX 0a3
TECTUPOBAHUSI CUCTEM H AGHHBIX.

CpPeJICTB Ha COOTBETCTBHE
CTaHJAPTaM U HUCXOJHBIM
TpeOOBAHUSIM.

[K-5 Crioco6eH PUMEHSTS B CoBpeMeHHbIE NPUMEHUTh BIIAJICET
HpOdecCHOHATBHOM SI3BIKK ¥ CPEZICTBA COBpPEMEHHBIC SI3BIKU | CPEJICTBAMH cOopa,
JICATETHHOCTH COBDEMCHHBIE obpabotku npiHHEBIX | (R 1 Python) u 00paboTKH U
S3BIKH TIPOTPAMMHPOBAHIS H (381K R, Python), MPUKJIATHBIE aHaim3a OOJIBIINX
METOMTBI TAPATIETHOI MIPUKIIATHBIC OMOINOTEKH IS JIaHHEBIX,
0GPaGOTKH TAHHBIX, OUOJIMOTEKH IS aHayM3a JaHHbIX, CpelICTBaMHU
OTIEPAIHOHHBIE CHCTEMBI, aHaM3a JaHHBIX chopMynHpoOBaTh OLICHKHU
SIIEKTPOHHBIE GUGITHOTEKH 1 HAYYHYIO THIIOTE3Y 3(1)(1)6KTI/‘I’BHOCTI/I
MAKEThI MPOTPaMM, CETEBBIC 1 MPOBCPHTE CC PCIICHIH
N — JIOCTOBEPHOCTh

I1K-6. CrI0COGEH BLISBHTE 3HaeT METOBI YwMmeer npumensaTs B | Brnageet HaBpikamMu
€CTECTBEHHOHAYUHYIO pa3paboTKu MPAKTHUYECKOM cOopa
CYIIHOCTS MPOGIEM, OpPHUTHHATIBHBIX JIeSITeTIbHOCTH (hopmupoBaHuUs
BOSHHKAIOIIHX B XOJIe ITOPUTMOB MpOrpaMMHbBIE COOCTBEHHBIX
HPOBeCCHOHATBHOM MPOTPAMMHBIX peIIeHus C JlaTaceToB,
eSTENBHOCTH B 06/IACTH pelIeHui ¢ HCIOJIb30BaHHEM HaBBIKAMH
MOEHPOBAHKSA H AHATH3A HCTIOIb30BaHHEM COBPEMEHHBIX JICKOMITO3HITUH,
CIOIKHBIX CCTCCTBEHHBIX I COBPEMEHHBIX TEXHOJIOTHI aHanu3a | (hopManusaiyuu
HCKYCCTBEHHEIX CHCTEM. TEXHOJOTHHA JIAHHBIX MIPOIIECCOB U

aHaJM3a JAHHBIX U | MAIIMHHOTO 00BEKTOB IS

MAaIIUHHOTO 00yueHus UCTIOJIb30BAHUS

00yueHHs WUHTEJUIEKTYaIbHBIX
TIPOTPAMMHBIX
peuieHui

2. CTPYKTYPA U COAEP KAHUME ITUCIHIUITJIMHBI

2.1 PacnipeesieHue TPy10éMKOCTH JMCHUILIMHBI 10 BUAaM padoT

OO01mast TpyA0EMKOCTh AUCIUIUIMHBI cOcTaBisieT 4 3au.ei. (144 yacoB), Ux pacnpeieseHue Mo
BHJIaM pabOT MPEACTABICHO B TaOIHIE (012 cmyodenmos OPO)




Bun yuebnoit paboTbl Bcero CemecTtpbl
9acoB (uacer)
6
KonrakTHast paboTa B TOM 4ucie: 144 144
AyauTopHbIe 3aHATHS (BCEro): 68,3 68,3
B toMm uncne:
3aHATHS TEKIMOHHOTO THIA 32 32
3aHATUSA CEMUHAPCKOTO TUIA (CEMUHAPHI, MPAKT. 3aHATHUS)
JlaGopaTopHbIe 3aHATHS 32 32
HNuas koHTpoJLHAsI padoTa
KoHTposib camocTosTENHhHOM paboThI 4 4
[Tpomexyrounas arrecramnus (UKP) 0,3 0,3
CamocrosiTesqibHasi padoTa, B TOM YHCJIE 40 40
B Tom uucne:
Kypcosas padota
IIpopabomxka yuebnoeo (meopemuueckozo) mamepuana 20 20
Buvinonnenue unousudyanvhuix 3a0anuii (no02omosxa 16 16
coobweHutl, npezeHmayutil)
Pegepam
Iloozomoska k mexywemy KOHmMpPoro 4 4
KonTpoub:
[ToaroroBka K 3K3aMeHy: 35,7 35,7
OO01mas Tpy10eMKOCTh qac 144 144
B T.4. KOHTaKTHas pabora 68,3 68,3
3a4. efl. 4 4

2.2 CTpyKTypa AMCHMIJIUHBI:

Pacnipenenenuie BugoB yueOHOI paOOThI U UX TPYJOEMKOCTH TIO pa3zenaM
JTUCIIUIUTAHEL. Pa3iessl AUCIUTIINHGI, H3ydaeMbie B _6_ cemecTpe (ounas ¢popma)

KonmaecTBo gyacoB

AynuropHas Bucaynur
Ne HammenoBanmne pa3acioB Beero pa60Ta opHas
pabota
J |[KCP | JP | CPC
Beenenue B 0os1bmme nannbie. [Tonstue Data
Minig. Drarnbl pabOThI aHATUTHKA.
1. |Cratuctudeckoe oOydeHue. 16 4 2 4 6
[MpuknaaHbIe KHCTPYMEHTHI 17151 paboThI ¢ Big
Data. Texunonoruss MapRaduce. Hadoop.
TexHoJ10rMH aHAJIN3a JaHHBIX:
JKy3HeHHBIH IUKIT aHaIu3a OOJIBIINX JaHHEIX,
o |CTaHJAPTHL. JIeCKpUNITUBHBIN aHAIINS. 12 4 4 4
3. |AnropuTtmbl Ki1accuUKaIUU, KIaCTEPU3aIUH. 54 | 16 2 16 20
[ToHsiTHE KOPPENIALMH U PErPECCUOHHBIN aHAIN3.
TectupoBanue runote3. KOrHUTUBHBIN aHATN3
JaHHBIX. Busyanuzanus G0IbIINX NaHHBIX.
4. |AHamWTHKa TaHHBIX Ha OONbIIHMX Tpadax 12 4 4 8
TexHo0rnu XpaHeHUs1 001bIINX JAHHBIX.
5. |Pacnpenenennsie xpanmuma, NoSq| 10 | 4 4 2
XpaHWJINILA, KiIaccuUKaIys U IpUMephI.




Hmoeo no pazdenam oucyuniunol. 108 | 32 32 40
HUKP 0,3

Umoeco: 108,3

Konmponw 44,7

Hmoeo no oucyuniune: 144

[Tpumeuanue: JI — nexnuu, KCP — koHTpOIBHBIE M caMOCTOATENIbHBIE paboThI, JIP — mabopaTopHbie
saastusi, CPC — camocTositensHast pabota crynenTa, J-goknan, PI'3 — pacueTHo-Tpaduyeckoe
3aJlaHue.

2.3 Conep:xaHue pa3/iesi0B JUCHUILIMHBI:

2.3.1 3auATHA JEeKIHUOHHOr0 TUIIA

Ne HaunmenoBanune Conep:xanue pasjena ®opma [Paspabor. ¢
pas- pa3zaena TCKYIIETOy4aCTUEM
nena KOHTPOJIAIPEICTaBU-

reneit padboTo-
mareneit
1 2 3 4 3)
1 | Beeaenues IIpeanocbliku GopMUpPOBAHKUS TPEHAA JIP
00JIbIIIHE 00JIbIINX JAHHBIX
JAaHHBbIE. * OCHOBHbIE BbI30BbI OOJIBIINX AAHHBIX (4V)
Ilonstue Data » Onpenenenue TepMuHa "0obIIKME TaHHBIES"
Minig. » BazoBoe npencrasinenue o Map Reduce u
ITpuknamgHbie Hadoop
uHCTpyMeHTHI A1t | ® IlpencraBienue o paboTe aHaIUTHKA
pabotsl ¢ Big HNucTpymeHTBI 1018 00padoTKH 00/1b KX
Data. JAAHHBIX
TexHonorus = 3HaKOMCTBO C SI3bIKAMH U MPUKJIATHBIMU
MapRaduce. nakeTaMu st 00pabOTKU OONBIINX TAaHHBIX.
Hadoop. = PaccMoTpenue o0Ieii KOHIEIINH 1
CHHTaKcuca si3plka R (mpumepsr).
2 | Texuoaorumn AHaJINTHKA 00JbIINX JAHHBIX. JIP

AHAJIU3Aa JaHHBIX:

JKU3HEeHHBIN ITUKI
aHaIM3a OOJIBIINX
JaHHBIX,
CTaHJapTHI.

= JIpouecc aHAIUTUKU

=  CraHgapThl ®KU3HEHHOTO UKJIa Big
Data: CRISP-DM

KorHuTuBHbBI aHAIN3 TaHHBIX

= Bgsenenue B Data Mining — nousrtue,
CTPYKTYpa, COCTaBIISIFOIINE U
COITYTCTBYIOIINE HAYKH.

= 3agaun Data Mining u cnocoObl HX
pemrenns. Kiraccupukamnust MeTOI0B
DM.

= O6nactu npumenenus DM.

= Kiuaccel cuctem DM.

= [Ipomecc HaKOIIEHUS W aHaIW3a
MaHHBIX: A30yka KOTHHTHBHOTO
aHayu3a.

[ToHsITHE CTATUCTHYECKOTO O0yUYEHUS,

MapaMeTPUICCKUX U HelTapaMeTPUICCKUX

METOJIOB aHAJIN3A.




AHaTUTHKA 00JBIINX JAHHBIX.

MarteMaTu4eckasi CTATUCTUKA

OCHOBHBIE IOHATHUSL CTATUCTUKU U

JIECKPUIITUBHBIN aHAIN3

= [IIkxanabel U3MEPEHUH.

= [‘eHepaibHast COBOKYITHOCTh M BEIOOpKA.

= HopwmanbsHoe pacnpeneneHue. Y poBeHb
CTATUCTUYECKOMN JOCTOBEPHOCTH.

= (CBONCTBA ONUCATEIbHBIX CTATUCTUK
(eckpunTUBHBIN aHAIN3)

* BusyanbHoe NpeacTaBiIeHUE TaHHbBIX

=  Mepbl H'3BMEHUMBOCTH

AnropuT™Mbl
KJIacCU(PUKaIIHH,
KJIaCTEpHU3aIIIH.
ITonstue
KOPPEJISALHNH U
perpecCUOHHbIN
aHaJIu3.
TectupoBanue
TUIIOTE3.
KorautuBHEBIN
aHaAJIM3 TaHHBIX.
Busyanuzauus
OOJIBIINX TaHHBIX.

Metoast DATA MINING
= Jlanasle & 3HAHUS
» Tumnossle 3amaun Data Mining
* (OOyuaemble U HeOoOy4JaeMble 3a1a4u
* KuzHeHHbIi nuki npoexra DM
= Maremarudeckuit anmapar DM
* Crangaptel DM
3agaun KIacCHPUKALMM M KJIACTCPHU3ALHH
= MeTroa ONOpPHBIX BEKTOPOB
= Naive Bayes
= Desisison Tree
= RandomForest
= K-means
= R u MapReduse
Koppeasinus, perpeccuoHHbIH aHATN3
o IlonsaTue xoppensuun
o 3HauuMocCTh Ko3(pPuimenrta
KOPpEeJsILIU
o  Bunpl cBs3u Mex 1y NEpeMEHHBIMU
TecrupoBanue runores
o Bugpl runores
o IlpenBapuTenbHbIN aHATU3 JTaHHBIX
o [Ilapamerpuyeckue u HemapaMeTpUUECKUE
TECTBHI.
OcHOBHBIE 337Ja4l CUCTEM UCKYCCTBEHHOTO
uHTesekra. Knaccuduxanus, kiactepusarus,
perpeccust. Tunel MalIMHHOTO O0Yy4EHUs: €
yuuTenem, 6e3 yuurens, ¢ YaCTUYHBIM
MIPUBJICYEHUEM YUUTENS], O0yUEHHE C
noakperieHneM. Kiaccudukanus Ha npumepe
anroputMma k-6mmxaitmunx coceneit (kNN)
[OnmmonansHO: BeICTphIil MoMCK Onmkaimx
cocezieil.]. MeTpHKu OLEHKH KJIacCH(PUKAINU:
nmojiHoTa, TouHocth, F1, ROC, AUC.
Banumannonnas u rectoBas BeiOopka. Kpocce-
Banuaauus. Pabora ¢ kaTeropuaibHbIMU
npusHakamu. Perpeccust. MeTpuku oLeHKN
perpeccun: MSE, MAE, R2 — koaddunment
JnerepmuHanuu. JInHeiHas perpeccus,
noJuHOMHanbHas perpeccusi. [lepeoOyuenue u

JIP
PI'3




perynsipusanusi, rpeOHeBast perpeccus,
LASSO, Elastic Net. JInneiinnie Moaenu aist
kinaccugukanum. Jloructuaeckas perpeccus,
Perynsipuzanus JUHENHBIX MoJieNen
kiaccuduraunn. Kinacrepusamus. k-means, k-
means++, DBSCAN, arnomepatuBHas
KJIacTepu3anuus. MeTpuky OLEHKH
KJIaCTepU3aLUU. AJITOPUTMBI, OCHOBAaHHBIE Ha
IIPUMEHEHUH pelIaromx aepesses. Kpurepun
paszeneHus y3na: nHQOpMaIMOHHBIN
BBIUTPHII, KpuTepuid [kuau. AHcamOm
pelaruX 1epeBbEB: CIIy4aiiHbli JIec,
rpagueHTHBINA OYCTUHT. MeTo ONOpHBIX
BekTopoB. [Ipsimast u oOpaTHas 3aaaya.
Omnpenenenye OnOpHbIX BEKTOPOB. S aepHblii
Tprok. HauBHbI# GaiiecOBCKUH Kitaccuukarop.
MeTo/1p1 OIIEHKH pacipeleleHUsl IPU3HAKOB.
EM-anroputm Ha npuMepe CMeCH rayCCHUaH.

4 |AHamuTHKa JAHHBIX

Ha OoJbIINX Tpadax

MeTtoabl ananmn3a Ha rpagax

Crnyuaitnsie rpadsbl, 6e3maciitabHblie rpadsl,
COIMATILHBIC CETH — CETH TECHOTO MHPA.
3aKOHOMEPHOCTH, METO/IbI KITACTEPU3AIUU HA

rpadax.
5 | Texnosorum XpaHWINIIA JAaHHBIX JIP
XpaHEeHUs =  XpaHuauIia JaHHbIX
00JIbIIHX o OLAP u OLTP cucremst
JAHHBIX. o Xapakrtepuctuku BigData u xpanunuiia
Pacnipenenennbie JAHHEIX
XpaHWIIHIIA, o [louemy ne pensuuonnsie CYB/]?
NoSql * TpebGoBaHMS K XpaHWIUIIAM JaHHBIX
XpaHuILIa, * PerpeccuoHHBIN aHAIN3
KJ1accupuKauus u p
NPHMEpBL. Pacnpenesiennbie 0a3bl 1aHHbIX NoSQL.
Pemenne 3agaq Data Mining.
3agauu kaaccupUKANUM, KIACTEPU3ALUU
2. Pacnpenenennsie 6a3bl nanHbIx NOSQL
=  Tumer NOSQL
* Pennukarus v mapauHT
= JIpumep NoSQL B/]
2.3.2. 3aHATHS CEMHHAPCKOI0 THIA
3aHATHS CEMUHAPCKOTO THTIA — HE TIPEyCMOTPEHBL.
2.3.3. JlaGopaTopHble 3aHATHS
Ne Ne paznena HaumenoBanue nabopaTtopHbIx paboT

paboThl | JUCIUTIIUHBI

1 1 O3HaKOMJIEHHE ¢ CHHTaKCUCOM si3bIKa R /17151 aHanmu3a qaHHbIX. (44)

2 1 CriocoObl MOATOTOBKH U 0TOOpaxeHusl NaHHbIX B R (44). BosmoxHOCTH
BBOJIa/BBIBO/IA.

3 2
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4 2 Crioco6b1 ananu3a ganHeix B R. [lonyueHne nepBUYHBIX JIEMEHTAPHBIX
XapaKTEPUCTUK 0 HAOOpaxX JaHHBIX (AJIEMEHTAPHBIC CTATUCTHKH).
CnocoObI UMITOPTA/AKCIIOPTA TAHHBIX(24).

5 2 Pabora ¢ quarpammamu u rpadukamu B R (24).

6 3 [TpoBepKa CTATUCTUYECKHUX TUIOTES (44)

7 3 Pewenne 3amau Data Mining.
3anaun KIacCU(pUKAIMH, KIIaCTePU3allui: IEPEBbsl PEIICHUH,
RandomForest, k-means. (44)

8 3 KoppensiiimoHHblil aHaau3 U perpecCUOHHbIN aHAIN3 JaHHbIX (24)

9 4 Pemenue 3anau Ha Oonpimx rpadax (2q).

10 5 N3yuenne npuHIUIIOB pabOThI paclpeiesIieHHbIX 0a3 TaHHBIX

11 1-5 Kpyrueiii cton: CoBmecTHOE 00Cy)aeHue pe3ynbpratos P13

12 1-5 OO0cyxaeHre uToroB Kypca

2.3.3 IIlpumMepHasi TeEMATHKA KYPCOBBIX padoT (IPOeKTOB)

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHBI.

2.3.4 PacueTHo-rpajduyeckue 3aganus (MHIMBHIYaJbHOeE 3a/aHHe)

B niponiecce
CTY/ICHTaMH BBITIOJTHSETCS OJTHO pacdeTHO-Tpadudeckoe (MHANBUAYAITBHOE) 3aaHue. TeMbl 3aaHuit
JUISL KQXKJI0TO CTYJEHTa pa3inuHbl. 3aaada PI'3 cocTouT B poBepKe YMEHUM CTYJIEHTOB U MPOBEPKE
3 HEKTUBHOCTH UX CaMOCTOATENBHOM paboThI B IIaHe cOOpa M aHAJIN3a JaHHBIX.

TeMbl 3a1aHnil €KErogHO OOHOBIISIIOTCS.

HU3YyUCHUA

1abopaTOPHBIX padoT.

muctuiInHbel "OOpaboTka  OOJBIINX JaHHBIX"

O6ma51 TCMAaTHKa COOTBCTCTBYET TEMATHUKCE

Ipumepst PI'3 — 3a1aHust Ha aHAJIN3 JAHHBIX

3arpy3uTh JaHHbIE B TaOIUIy (HHMKE) U3 YKa3aHHOTO UCTOYHHKA U TPOAHAIN3UPOBATh B3AUMHOE
BJIMSIHME TTapaMeTPOB, OTOOPA3UTh KOPPEIALUIO:

a. Pocra BBII Ha npupocT HaceneHus
b. Tlpupocta HaceneHus HAa TUHAMHUKY O€3paOOTHIIBI
c. Ilpupocr nmoaeil ¢ BeIcIIMM 00pa30BaHUEM Ha POCT MPOMBIIIIJIEHHOTO IPOM3BOJICTBA
d. Tlpupocr mozei ¢ BBICIIUM 00pa30BaHUEM Ha Pa3BUTHE HAYKU
e. Ilpupocrt moaeit ¢ BeIcIIMM 00pa30BaHUEM Ha TMHAMUKY JI0XO0/I0B HA AYIIY HACEICHUS
f. Junamuky 6e3pabOTHIIBI HA JMHAMHKY MPECTYIMHOCTH
g. C moMoOIIbI0 PErpecCHOHHOIO aHaIN3a HAWUTE 3aBUCHMBbIE ITIEPEMEHHBIE U
MOSICHUTE BITUSTHUE HA HUX HE3aBUCUMBIX MTEPEMEHHBIX.
h. C nomomsto ¢pynkumu predict() (cm. ekuuu u help()) mocTpoiite MPOrHO3 MO
CTOJIOIY, COOTBETCTBYIOLIEMY BAPHAHTY.
T'oxbt IIpupoct - -
g moeit 5 278 s
— € s ACH, =4 s B 2 =
= <l | HOJTyYUBIIHX = E 8 o 5
Q w < = s L O T 5 & s T R < S
S = = A= 2 B X O04HOC v B E 2 S 2 I
=i /M E o = 2 9 = ¢ © S8 K E
Eg m s © S z 2 BBICHIEE EE x Eg(gga.
< < ) < <
S 8 5 =2 225 obpasoBaHue 29 7 2 Y =3
S8 S SIS SIS =Y < R = o8 5
(CAN-= A~ H© H E E ["WERCAS He g HE
1 2 3 4 5 6 7 8
01.01.1990
01.01.2015
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Otuer no BeinosHeHUto PI'3 noimkeH conepkars:

2. TOCTaHOBKY 3aj1a4u;
3. cdopmMupoBaHHBII HAOOP NAHHBIX;
4. TEKCTHI CKPUIITOB Ha sI3bIKE R;
5

pe3yabTaThl TECTOB HA MIPOBEPKY FHIIOTE3 O KOPPEJISIIIUU, OLIEHKA PETPECCUH,
BBIUMCJICHHE KOPPEJSAIUN B TEKCTOBOM M rpaueckoM BUJE.

N o

BBIBO/IbI;
8. CHHCOK MCTOJIb30BaHHOM JINTEPATYPHI.

SCHOE U TIOAPOOHOE MOSCHEHUE KaXI0TO Pe3yibTaTa, CIOBECHYIO TPAKTOBKY Ipa(huKOB;

2.4 IlepeyeHb yUeOHO-MeTOAMYECKOr0 obecredeHus AJIsl CAMOCTOSATEIbLHOM

padoThI 00Yy4AKOINMXCS MO0 JUCHHUIIMHE

Hepequb y‘Ie6HO'MCTOI[I/I‘I€CKOFO

No Buxg CPC o0ecriedeHus QUCIIUIUINHEI I10 BBIIIOJIHEHUIO
CaMOCTOSITEIILHOM paObOThI
1 2 3

1 | Beenenue B GosibIIHeE TaAHHbIE.
[Tonstue Data Minig.
[TpuknagHbIe MHCTPYMEHTHI 1Sl pabOThI

IIpuxonpko T.A. Mertoanuyeckue ykazaHus IO
BBIMIOJTHEHUIO JIAOOPATOPHBIX paboT MO
mucruruinae «O0padoTka OOJBITUX JaHHBIXY,

¢ Big Data. YTBEPKICHHBIE KaeIpoi BEIUMCIUTEIbHBIX
Texnomorust MapRaduce. TEXHOJIOTHIA.
Hadoop.

2 | TexHOJIOTHH AaHAJIU3A JAHHBIX:
JKn3HEeHHBIN MUK aHaaIn3a OOJIBIINX
JAHHBIX, CTAHJAPTHI.

[Ipuxoapko T.A. Meronudeckue yka3zaHus 1o
BBITIOJTHEHHIO JTA0OPATOPHBIX paboT MO
nucturmuHe «O0paboTka OOJIBITNX JTAHHBIX),
yTBEpKICHHBIE KaeIpoit BEIYUCIUTETbHBIX
TEXHOJOTHH.

3 AnTopuTMBI K1accuuKamm,
kyacrepusanui. [lonaTre koppemsauuu u
perpecCuoHHbIN aHanu3. TecTupoBanue
rumoTe3. KOorHNTHBHBIN aHAJIN3 JaHHBIX.
Busyanu3zaius 601bIIMX JaHHBIX.

[Ipuxonpko T.A. MeTtonuueckue ykazaHus 1o
BBITIOJTHEHUIO J1a00OpaTOPHBIX padoT Mo
muciuminHe «O6padoTka OONBIIUX TaHHBIXY,
YTBEpKICHHBIE KadeIpor BHIYUCIUTEIIbHBIX
TEXHOJOTHH.

4 | AHanWTHKa TaHHBIX Ha OOJBIINX Tpadax

[Tpuxonpko T.A. MeTonuueckue ykazaHus 110
BBITIOJTHEHHIO JTA00OPATOPHBIX paboT MO
nucturmuHe «O0paboTka OOJIBITNX JTaHHBIXY,
yTBEpKICHHBIE KaeIpoit BEIYUCIUTETbHBIX
TEXHOJOTHI.

5 | TexHoJIOrMM XpaHEHHS

00JILIINX JAHHBIX.
PacnipenenenHbl XpaHWINIIA,
NoSql xpanunuia, knaccubukanus u

IIPpUMCPHI.

MICTOYHUKH OCHOBHOM U JOIIOJIHUTEILHOMN
ITATEePATypPhI

Y4eOHO-MeTOIMYeCKHe MaTepuaibl Uil CaMOCTOSTENbHONH paboThl O0Oydarommuxcs u3
qKcJla MHBAJIKMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HX 30POBBS U BOCIIPUATHS UH(DOpMALIUU:

I[J'ISI JIAI ¢ HApYIICHUAIMU 3PCHUA:

— B rieyaTHOU hopme yBenrueHHBIM HIpU(TOM, B POpPME FIEKTPOHHOTO TOKYMEHTA,

JIyist JaL ¢ HapyLIEHUsAMU CIIyXa:
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— B 1e4aTHo (opme, B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUnst TUn ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B I1e4aTHOU (opme, B (opMe FIMEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHT€HTA
o0yyJaromxcs.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Cemectp | Bupn 3ansatus Hcnonb3yemple HHTEPaKTUBHBIE KonunuecTBo yacos
(JI, TP, JIP) 00pa3zoBaTelIbHbIC TEXHOJIOTHH
JI KomnbroTepHblie npe3eHTanuu U 00Cyx1eHue 32
Pa360p kKOHKpeTHBIX cuTyanui (3a1ay),
6 TP TPEHUHTH TI0 PEUICHUIO 33a4, KOMIBIOTEpHBIE 32
CUMYJISIIUH (IPOrPaMMUPOBAHKE aJITOPUTMOB),
MOATOTOBKA U 00CYKJIEHUE TOKIIa/I0B.
KPC KonTponbnas pabota 4
HUroro: 68

I[J'ISI Jiu1 € OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA MIPECAYCMOTPEHA OpraHu3alunsd
KOHCYJIBTEIHI/IfI C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYThI.

4. OHEHOYHBIE CPEACTBA JJIsA TEKYIHIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MIPOMEXYTOYHOM ATTECTALIUU

4.1 DoHJ OLIEHOYHBIX CPEaACTB 1Jisl MPOBEACHUA TEKYIICI0 KOHTPOJIsA

HanmeHnoBanue o1ieHOYHOIO
Ne Kox n naumenoBanue cpeacTsa
Pesynbrarer 00yueHus ”
n/n WHIUKATOPa Texymmit [IpomesxyrouHast
KOHTPOJIb aTTecTauus
OIIK-2.1. 3HaeT ocHOBHBIE | 3HAeT CTaHAAPTHl 00PaOOTKU U Omnpoc no Bomnpocer 1-43
MOJIOKEHUS U KOHLIENIMY B | aHanu3a OOJIBIINX JaHHBIX, U TeMe
oOmactu TpeOOBaHUsI, CBA3aHHEIE C n1abopaTOpHBIX
MIpOrpaMMHUPOBaHUS, CO3/1aHHEM U HCIOJIb30BaHHEM pabor.
APXUTEKTYPY A3BIKOB SQL 1 NoSQL cucreM xpaHeHusI
1 POrpaMMHUpPOBaHHS, 1 00pabOTKH JaHHBIX
TEOPUH KOMMYHUKAIUH,
3HaeT OCHOBHYIO
TEPMHHOJIOTHIO, 3HAKOM C
coaepxanueM Enunoro
Peectpa Poccuiickux
porpamm
OIIK-2.2. 3naer Hcnonb3oBaTh COBPEMEHHBIE Onpoc no Bomnpocsr 1-43,
0COOEHHOCTH SI3bIKOB WHCTPYMEHTAIbHBIE U TeMe BBIHOCHMBIE Ha
MPOrpaMMHUPOBaHUS, BBIYUCIIUTEIbHBIE CPEICTBA — 1abopaTOpPHBIX | 3a4eT
2 TEOPHUIO AITOPUTMOB, YMEET | SI3bIK aHaJIN3a JaHHBIX R, pabor.
COCTaBIISITh MPOrPaMMBI OCYIIECTBISATH MOCTAHOBKY 3a/1a4
aHaJM3a JaHHBIX, BU3YaJIH3alHIO
MHTEPIPETALUIO PE3YIHTATOB
OIIK-2.3. Umeet Brnazgeer cmocoGHOCTHIO Onpoc no Bomnpocsr 1-43,
3 MPAKTUYECKUH OIBIT coOuparb, 00pabaThIBaTh U TeMe BBIHOCHMBIE Ha
peleHus 3a1a4 aHaIu3a, MHTEPIPETUPOBATH JaHHBIC 71a00paToOpHBIX | 3a4eT
MHTErpalyy pPa3InyHbIX COBpPEMEHHBIX paboT.
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THUIIOB IIPOTPAMMHOTO
obOecrieueHus, aHAIN3a
THITIOB KOMMYHHKAIHH

HAYYHBIX MCCIIEIOBAHMIA,
HEeOOXOIUMBIE IS
(opMHPOBaHHS BLIBOIOB 10
COOTBETCTBYIOIIUM HAYyYHBIM
HCCIIEIOBAHUAM

OIIK-3.1. 3Haet MeTOBI 3HaeT MaTeMaTUICCKUE METO/TbI Omnpoc mo Bompocsr 52-86,
TEOPHH AITOPUTMOB, aHanm3a JAaHHBIX, METOMBI 1 TeMe BBIHOCHMBIC Ha
METO/IbI CUCTEMHOT'O H MIPUKIIATHBIE SI3BIKU JITIS nabopaTopHBIX | 3a4eT
MPUKIIaTHOTO Pa3paboOTKH MIPOTPaMMHBIX pabor.
MPOTrpaMMHUPOBAHHS, pewenuii B 061actu 06paboTKu
OCHOBHBIC TTOJIOXKCHUS U OOJBIKX TAHHBIX,
KOHIICTIIIH B 00JacTh MaTeMaTHYECKHX,
MaTeMaTHYECKHX, WHQOPMALUOHHBIX U
UHPOPMAITUOHHBIX U UMUTAIHOHHBIX MOJICTICH.
UMUTAIMOHHBIX MOJICIICH;
OIIK-3.2. YmeeT YMeeT KOPpEeKTHO MOCTPOUTH Omnpoc o Bompocsr 52-86,
COOTHOCHTH 3HAHUS B APXUTEKTYPY TeMe BBIHOCHMBIE Ha
obnactu KpoccIiaTOpMEHHOTO nabopaTOpPHBIX | 3a4eT
POTrPaMMHUPOBaHHS, npuioxxkenus. PeanuzoBats pabor.
WMHTEPIIPETAIIIO MPOTrpaMMy, BKITFOUYAIOITYIO
MPOYUTAHHOTO, ONPEACIATh | PEATH3AIUI0 CCHCOPHO-MOTOPHOM
U CO3/1aBaTh KOOPJWHAIINHU U
WHQOPMAIMOHHBIE PECYPCHl | MPOCTPAHCTBEHHOTO
rI00aNBHBIX CeTeH, MO3ULMOHUPOBAHUS, aJITOPUTMBI
00pa3oBaTenbHOrO W3BIIEYCHUSA U 00pabOTKH
KOHTEHTA, CPEJICTB JAHHBIX, BKJIOYasi BO3MOXHOCTH
TECTUPOBAHHS CUCTEM ABTOHOMHOT'O TIPUHSITHUS peIICHUH
Ha ocHoBe 1.
OIIK-3.3. Umeet Brnaneer si3pikamu cuctemHoro | Ompoc mo Bompocsr 52-86,
NPaKTUYECKUH OIIBIT MPUKIIATHOTO TPOTPaMMHPOBAHHS | TEMe BBIHOCHMBIE Ha
NPUMEHEHUS pa3padoTKH JUTS pa3pabOTKKU MaTeMaTuieckuX, | JJaDOpaTOPHBIX | 3a4eT
MPOTrPaMMHOTO WH(POPMAITUOHHBIX U pabor.
obecrieyeHusl. UMUTAIMOHHBIX MOJIETICH, JUTs
00paboTKK HHOOPMAIIMOHHBIX
peCypCoB TIIO0ANBHBIX CETEH U
MPUKIAIHBIX 033 TAHHBIX.
I1IK-5.1. 3HaeT ocHOBHEIE CoBpeMeHHEBIE S3BIKU U cpeficTBa | Ompoc mo Bompocer 27-51,
MPUHIMIIBL 1 METOIBI 00paboTKH IBIHHBIX (S13BIK R, TeMe BBIHOCHMBIE Ha
aHan3a JAHHBIX Python), npukiaansie nabopaTopHBIX | 3a4eT
OMOIMOTEKH JJIs aHAJIN3a JJAaHHBIX | pa0oT.
[1K-5.2. YMeeT npuMeHnTh | YMeeT MpUMEHHUTh coBpeMeHHble | Ompoc 1o Bomnpockr 27-51,
METOBI aHamu3a JaHHbX 1 | a361ku (R 1 Python) u TeMe BBEIHOCHMBIC Ha
MAIIMHHOTO OOyUYeHHS A1 | IPHUKIATHbIC OMOINOTEKN ISt 1a0opaTopHBIX | 3a4eT
peleHus 3a1a4 aHanmM3a JJAaHHBIX, pabor.
podeCCHOHATEHOM chopmMynrupoBaTh HAYIHYIO
JeSITeIbHOCTH TUIIOTE3Y U IPOBEPHUTH €€
JIOCTOBEPHOCTh
TIK-5.3. Umeet BJIaJIeeT CpeAcTBaMu cOopa, Ompoc 1o Bompocsr 27-51,
NPaKTUYECKUH OTIBIT 00paboTKM 1 aHaIM3a OOIBIINX TeMe BBIHOCHMBIE Ha
NPUMEHEHUS] METOJIOB JaHHBIX, CPEICTBAMH OLICHKU 71a0opaTopHBIX | 3a4eT
HCKYCCTBEHHOI'O 3¢ (HEeKTHBHOCTH pEIIeHHH pabor.

HWHTCIIJICKTA JJIA MMOJTY4YCHUA
HOBBIX aHAJTUTHYCCKUX
PE3YIIBTATOB B PEIICHUM
3aja4 Mpo)eCCUOHATBHON
JICSITETIbHOCTH
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TIK-6.1. MeTtons! 3HaeT METOIBI pa3paboOTKH Ompoc 1o Bompocsr 27-51,
pa3pabOTKN OPUTHHANBHBIX | OPUTHHAIBHBIX aITOPUTMOB TeMe BBIHOCHMBIC Ha
QITOPUTMOB IIPOTPAMMHBIX | IPOTPAaMMHBIX PEIICHUH ¢ 71a00paTOPHBIX | 3a4eT
10 peLIeHui ¢ MCTIONB30BAHHEM COBPEMEHHBIX paboT.
UCTIOJIb30BaHHEM TEXHOJIOTHH aHaji3a JaHHBIX U
COBPEMEHHBIX TEXHOJOTUH | MalIMHHOTO O0Y4YeHUs
aHaJIM3a TaHHBIX U
MAIIMHHOTO 00yUeHHS
I1IK-6.2. YMeeT npuMeHATh | YMeeT NIPUMEHSITh B Omnpoc no Bomnpocer 27-51,
B TIPaKTUYECKOMN NPaKTHIECKON IeSITeIbHOCTH TeMe BBIHOCHMBIE Ha
JeATEIHOCTH HpOrpaMMHBIE PEIICHHS C 7a00paTOPHBIX | 3a4eT
11 | MPOTPaMMHbIE peleHHs ¢ WCTIOJIb30BaHUEM COBPEMEHHBIX pabor.
UCTIOJIb30BaHHEM TEXHOJIOTH aHaJi3a JaHHBIX U
COBPEMEHHBIX TEXHOJIOTUH | MAITMHHOTO O0yYeHHS
aHanu3a JaHHBIX U
MaIIMHHOTO 00yUeHHS
I1K-6.3. Bnageer HaBeikamu | Brageer HaBeikamu cOopa Omnpoc mo Bompocsr 27-51,
JICKOMITO3HIIUH, (bopMupoBaHHs COOCTBEHHBIX TeMe BBIHOCHMBIE Ha
(opManm3anmy NpoueccoB | aTaceToB, HABBIKAMU nabopaTopHBIX | 3a4eT
120 |4 00BEKTOB IS JICKOMIIO3HIINH, (hopMaTH3aIiu pabor.
HCIIOJIb30BaHUS HPOLECCOB U 00HEKTOB /IS
MHTEIUICKTYJIbHBIX WCTIOJIb30BaHHUS
MPOTrPaMMHBIX PelIeHUH WHTEJUIEKTYJIbHBIX
IPOrpaMMHBIX PEIICHUI

q)OHIl OLCHOYHBIX CPCACTB AUCHUIUIMHBI COCTOHUT H3 CPCACTB TCKYLICTO KOHTPOJIA
(Bompockl mipu 3amute JIP, KOHTPOJIBHON paboThl) JTA0OPAaTOPHBIX PabOT, CPEIACTB UTOTOBOM
aTTecTanuu (3K3amMeH B 6 cemecTpe).

OHCHKa YCHIEBACMOCTHU OCYIICCTBIIACTCS IO PE3YJIbTaATaAM:

- BBIIIOJIHEHUS JTaOOpaTOPHBIX padoT;

- BBITMOJIHEHUS JTAOOPaTOPHBIX padoT;

- OTBC€TA Ha 3K3aMCHEC ()IJ'I?[ BBIABJICHUSA 3HAHUA U TIOHUMAaHUA TCOPETHICCKOTO

MaTrepuralia ,I[I/ICI_II/IHJII/IHLI).

TCKYHIHﬁ KOHTPOJIb BKJIIFOYACT KOHTPOJIbHYIO pa60Ty 1O UTOramM r[epBoﬁ IIOJIOBHUHBI KYypCa.

IIpumep sx3amenayuonno2o durema:

1. aunsie, nadopmanms, 3HaHUS — B yeM omimnaus? Obactw, rae >¢hdhexTrBHO nenonb3yroTes Big Data,

IIPUMCPBHI.

N

CBoiicTBa onucaTeNbHBIX CTAaTUCTUK (JlecKpuNTHBHBIN aHanu3). Mepbl N3MEHUYUBOCTH.

3. Uro takoe HauBHEII OaliecoBckuit anroputM? Kakyto 3aaqy oOpabOTKH JAHHBIX OH BBITTOIHSET?
[IpuBeaute u nosicaure Gpopmyiny Teopema baiieca.

4. HWuauBumyanpHOE 33aaHUE.

[Mpumep 3amanus K OUIeTy:

Jlst uteHus aitina BOCIONb3yHTECH KOMaHI0M
chem <- read.csv(file = file.choose(), header = TRUE, sep =",")

Han patacer: SmokeBan.csv
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Coxkpamarot JIu 3anpetsr Ha Kypenne Ha Pabouem Mecte Kypenune?

Onucanue

OrneHka BIMSHASA 3allpeTa Ha KypeHne Ha padodeM MecTe Ha KypeHue paOOTHHKOB, paboTaroImunX B
MTOMETIEHHSIX.

Dopmar

®peliM JaHHBIX, coaepkanuii S00 HaOMr0AeHUH 110 7 IepEMEHHBIM.

KYPWIbIIUK (pakTOp. SBNsSeTCS M NaHHBIM YeJOBEK B HACTOSIICE BPEMs KYPUIBIIUKOM?

0aHn ¢akTop. CymiecTByeT Jin 3apeT Ha KypeHue B paboueii 30He?

Bo3pact- Bo3pacT B rojaax.

o0pa3oBaHMe, YKa3bIBAIOILMI HA HAUBBICIINI TOCTUTHYTHIH YPOBEHb 00pa30BaHUs: OKOHUAHHE
cpenneli mkonsl (hs), BEITYCKHUK CpeAHEH IIKOJIbI, KaKOKH-TTMO0 KOJJIEK, BBITYCKHUK KOJUIEIKA,
CTeTeHb MarucTpa (WJIH BEIIIIE).

afam ¢axTop. SBnsercs mu nHANBUA adpoameprKaHIIeM?

hispanic (1atTuHoamepukanen) gaxrop. SIBnseTcs Iu UHIUBU JaTUHOAMEPUKAHIIEM?

10J1 aKTOP, YKa3bIBAIOIIMM HA TOJI.

[Moapobuoctn SmokeBank - 3To Habop ganHBIX ¢ HaOMOACHUAME 32 500 paOOTHUKOB, pabOTAIOMINX B
IIOMCIICHHH, KOTOprﬁ ABJISICTCA IIOJMHOXKECTBOM HaGOpa JaHHBIX, CO6paHHLIX B paMKax HaL[I/IOHaJILHOFO
orpoca 1o Bompocam 3apaBooxpaHerns B 1991 roxy, a 3atem cHoBa (¢ pa3HbIMHU pecrioHAeHTaMu) B 1993
roxy. Habop maHHBIX coepKUT MH(OPMAIHIO O TOM, ITOIIaJaIi WM He MO aNH 10T ISHCTBHE 3arpeTa
Ha KypeHue Ha paboueM MecTe.

7.

1.
2.

5.
6.

Haiitu cpennuit Bo3pacT KypHJIBLIUKOB (HE HCTIONb3YS IIUKI).

[loncunrats YnCIO KypHIBIIUKOB appoaMepuKaHIiieB Mojoxe 35 jet. 1 oTaensHO KypHUIIbIIUKOB
naTUHOamepukaHnieB ctapiie 30 yer.

HpOBepI/ITI) BJIMSITHUEC O6pa3OBaHI/I$I " TO, ABJIACTCA JIM YCJIOBCK B HACTOALICC BPEMA KYPUIILIIIUKOM, a
TaK)Ke BIHMAHUE T0JIa Ha KypeHHUE.

ITocTponuTs OOKCIIIOTH, COMOCTABIISIONINE COOOIIECTBA KYPUIIBIIMKOB adpoaMeprKaHIIeB,
JIATUHOAMEPUKAHIIEB M BCEX OCTAJIbHBIX.

IIpoBepHTh rMNOTE3Y O CPEAHEM BO3PACTE KyPHIIBIIIUKOB BCEX TPEX MPYMIL.

ITocTponTh THCTOrPaMMBI ITO TPEM TPyIIIAM JTFOACH.

ITony4yeHHsbIe pe3ysIbTaThl I0KA3aTh U IPOKOMMEHTHUPOBATH YCTHO.

*) Bce epaghuxu 007121cHbL CORPOBOIHCOAMBCA 3A207108KAMU U NOORUCAMU NO OCAM.

Hepequb BOIIPOCOB, IJIA MOATOTOBKH K 3K3aMECHY

J1
1. HazoBute nctounuku nosisjaeHus: bonbmux JJaHHBIX.
2. B kakux 00acTIX IEATSIBHOCTH UCTIOIB3YIOTCS OOJIBIINE JaHHbIC, TPUBECTH IIPUMEDPHI.
3. OCHOBHBIE BBI30BBI OOJIBIIHMX JaHHBIX (6V).
4, Onpenenenue TepMuHa "OOIbINNE JaHHBIE", ICTOYHUKA TIOMYUYSHHS OOJBIINX TaHHBIX.
5. [Tepeunciure u OXapakTEPU3YUTE JOTUISCKUE CIIOU IS PaOOTHI ¢ OOJBITUMHU JAHHBIMHU.
6. Jannelie, nHbOpMAIUs, 3HAHNS — B YeM OTIINIHS?
7. Ob6nactu nesrenbHOCTH, rae 3¢ dexkTuBHO Ucnons3yores b/, mpumepsr.

JI2
8. KakoBbl OCHOBHBIE HHCTPYMEHTHI aHATMTUKYU OOJBIINX JaHHBIX, IPOBECTH CPABHUTEIHHYIO

XapaKTEePUCTHUKY.

9. CpaBHuTenbHas xapakrepuctika R n Python.

10. OxapakTepu30BaTh KOHCTPYKLMH A3bIKa R

11. Ilepeuncnuth THIIH s3bIKa R, mpuBecTH npuMepsl.

12. CtpyKTypsl ¥ TUIIBI JAaHHBIX B S3bIKE R, MpHUBECTH IPUMEpHI.

13.  BekTtopsl, Marpuiibl, ppeimbl 1 pakTopsl B R. CX0ACTBO U pa3nnius, criocoObl 00padoTKH.
14.  TlpuHIMI MAacCHBHBIX (BEKTOPHBIX U MAaTPUYHBIX BBIUMCICHUI B R).
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15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

37.
38.
39.

40.

41.
42.
43.

44,
45.

46.
47.
48.
49.

50.
51.

JI3
OCHOBHBIC TTOHSATHUS CTATUCTUKU U JCCKPUNTUBHBINA aHATU3
I'enepasibHasi COBOKYITHOCTH U BEIOOPKA.
IIxanbl u3MepeHui.
Mepsl IeHTpaIbHON TEHACHIIMM, UX CPABHUTEIBHBIN aHAN3.
Buner pynkuuit pacnpenenenus. HopmanasHOe pactpenenenue. Y poBeHb CTaTUCTHYECKOM
JIOCTOBEPHOCTH.
CBolicTBa onucaTeabHBIX CTATHCTUK (JleCKpUNTHBHBIN aHAIH3).
[Tepeuncnuth U 0XapakTepu30BaTh MEPHl U3MEHUHNBOCTH.

J4
Crioco0bI TpauuecKoro NpeaCcTaBICHUs JaHHbBIX.
[IpuMeps! UCITOIB30BaHMUS THCTOTPaMMEI 1711 00paboTkH poTorpaduii ¥ OIEHKH KaueCTBA U3ICITHA.
Buner cronbuaTeix tuarpaMM U MX WHTEPIIPETAIs.
Boxplot u ero uHTEpHIpeTanys, CBA3b ATOrO TpapuKa C IPYrHMHU DIICMEHTAMH aHAJIN3A.
Ji1s 9ero Hy>KHBI THTIOTE3BI B aHAIIN3€E JAHHBIX, KAKHE CYIIECTBYIOT MPUEMBI pPa0OTHI C THIIOTE3aMH?
JIS
Omnuiure CTaHAapTHI XKU3HEHHOTO 1MKiIa Big Data.
Yr0 Ha3BIBaCTCS KOTHUTUBHEIM aHAJIU30M I[aHHI)IX?
HazoBuTe 3Tansl HHTEIUIEKTYAIbHOTO aHAJIH3a TAHHBIX.
UTto Takoe CTaTUCTHUECKOe 00ydeHHE?
B 4em pasHuIa Mexx Iy OonmucaTeNbHBIMU U TIpeickazaTenbHbIME 3aqauamu DM? Kakue MeTozp! anannza
Jy4IIIe MTPUCIIOCOOIICHBI JJIs1 OTMCATENbHBIX, a KaKHe IS IPeICKa3aTeNbHbIX 3a1ad?
B kakux ciyyasx qydiie UCIOIb30BaTh JUHENHBIC, @ KOTJa HEIMHEUHbBIE MOJEIH aHaIu3a JaHHBIX ?
[IpuBenuTe MaTeMaTUYECKOE BRIPOKEHUE JIIsI TAPAMETPHUSCKON MOJIETH CTaTUCTUIECKOro 00yUeHus,
IJId KaKuX 3aJiad aHajin3a JaHHbIX UX JIYYIIC I/ICHOHI)?)OBHTI)?
B uem cocToaT mpenMyIecTBa U HEAOCTATKH HeMapaMeTPUIECKUX MOJIEel aHalIn3a JaHHbIX, KaK
OCYIIIECTBUTH BBIOOP MEKIY MapaMeTPUISCKON U HelTapaMeTPUUECKON MOICIbIO?
Kak BBIMIOJTHACTCS] U3MEPEHHE KauecTBa MOJICH aHAIHM3a JaHHBIX?
B uem cocTouT QyHIaMEHTATBHOE CBOHCTBO CTATHCTUYECKOTO O0yUEHUS?

JI6

Ocuosusle 3amaun Data Mining. Kakue mucuummmas! oxsateiBaeT Data Mining?
Knaccuduxkarus meronos DM.
[MousiTue KaactepHoro aHanusa, Kiiaccuukanus ajlropuTMoB KiIacTEpPHU3aIMH.

3aueM Hy»)Ha Mepa OJIM30CTH B KJIacTepu3auru? B yeM J0CTOMHCTBA aNropuTMOB, IOCTPOSHHBIX Ha
ocHoBe Teopuu rpados? [lepednciue BUABI aITOPUTMOB KilacTEpU3alluK Ha rpadax.

B 4eMm cyTb anropuTMOB HaXOKAECHUS KBaJIPaTUUHON OMIMOKU?

[Tnockue anropuT™el KIacTepU3aluy ePedncInTh, 0XapaKTepu30BaTh paboTy.

[Tosicaute CyTh pabOThI aJITOPUTMOB HaXO0XIECHHUS CBA3HBIX KOMIIOHEHT U aITOPUTMOB TOKPBIBAIOIIETO
nepeBa.

OnumuTe mard MocTpOeHus IEHAPOTrpaMMBI.

B uem cocTouT cyTh cTaHAApTU3AIMK U HOPMATIU3alUU IEPEMEHHBIX, 3a4EM OHH HY>KHBI?

J7
Uro Takoe HauBHBIN OaiiecoBckuil anroputm? Kakyto 3anauy o0paOOTKK JaHHBIX OH BBITIOJIHSET?
[IpuBeaute u nosicaure Gpopmyiny Teopema baiieca.
JlepeBbsi pelleHni, OTHIINTE MpoIiecc paboThI, TPUEMbI OCTAHOBKHU pabOTHI JiepeBa.
Kaxwue Tumsl fepeBbeB peleHnii Bbl 3HaeTe, KaKe MHIEKChI HCIOB3YIOTCS MPU paboTe epeBa, A 4ero,
YTO TaKO€ SHTPONHS?
HazoBuTe 10CTOMHCTBA M HETOCTATKU AEPEBHEB PEIICHHUS.
[Mpunnun padotel RandomForest.

JI8
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52.
53.
54.
55.
56.

57.

58.
59.
60.
61.

62.
63.

64.
65.
66.
67.
68.

69.
70.
71.
72.
73.
74.

75.

76.

77.
78.
79.
80.

Data Mining vs. Machine Learning — B uem orinyus?

Hapucyiite cxemy xnaccupukannyi METOA0B MAIIMHHOTO O0yIeHUSI.

OOyueHue ¢ yunrtenem u 6e3 yautens. [IlpuBeauTe npruMepsl METOIOB JIsi 000MX BapHAHTOB.
OO0y4eHre ¢ MoAKPeITICHHEM U aHCaMOIIM — OCHOBHBIEC Pa3HOBUIHOCTH M MTPHHIIUITEI PaOOTHI.
[IpuanHTE rTydokoro o0ydeHns B HelipoceTsx. B uem mpenmyIiecTBa CBEpTOYHBIX HEHPOHHBIX CETEH,
KaKHe 3314 OHU PEIaoT O4YeHb XOPOIIo?

3adeM HyXHBI PeKyppEHTHBIE HEUPOCETH?

J9
Yro Takoe craructrdeckas runoresa? Kakue BUIbI THIIOTES BB 3HAETE?

Kak mpunsTo popMynupoBats HyJlIE€BYIO THIIOTE3Y?

Uro Takoe ypoBEHb 3HAUMMOCTH, KaK OH OIpeeNsIeTcs], KaK BIMsIET Ha peIlIeHUE O IPUHATHE TUIOTE3bI?
KakoB nmopsnok 00pabOTKH JaHHBIX PH TECTUPOBAHUHU TMIIOTE3bl O PABEHCTBE, KAKHE €I TECThI IPH
9TOM JIOJDKHBI OBITH IPOM/ICHBI, Kakie TpeOOBaHMUS K JAHHBIM BBIIBUTAIOTCS?

Jis gero BooOIIIe HyKHA TUTIOTE3a O PABEHCTBE CPEIHUX?

Kak TecTupyroTcs He3aBHUCHMbIE M TAPHBIE BEIOOPKU?

JI10

[Nonsitie koppemnsuuu, kodpduuuent koppemnsunu [Tupcona, Cupmena, Kenzaena.
KaxoBsl akTopsl, Biusromue Ha KOXPPHUIHEHT KOPPEAIUN?

Ha3zoBute BUIBI CBSI3U MEXKTy IEPEMEHHBIMHU MPH KOPPEIISALIHH.

UT0 Takoe perpecCHOHHBIN aHaln3, Kakue 3a1a4d DM MOXHO MPOBOAUTH C €TI0 TTOMOIIBI0?
Kakwue crmoco0p! Bu3yanu3aiui Koppemsun ObITi u3y4deHsl B Kypce Big Data?

JI11

[Nepeuncnure OCHOBHBIE 3a]a4n aHaMK3a ceTeit Ha rpadax. [puBenuTe mpuMepsI.

[lepeuncnure pa3HOBUIHOCTH CIIOXKHBIX CETEH, HA30BUTE UX XapaKTEPUCTUKU.

XapakTepHble YepThl Oe3MacIITaOHBIX CeTel, KAKOBa MX CBSI3b C CETSIMHU TECHOTO Mupa?

KakoBbI 3aKOHOMEPHOCTH JIMHAMHKH CIIOKHBIX CETel M 3aKOHBI paclpoCTpaHEeHUs] HHPOPMAIIUU B HUX.
CBo¥CTBa 371aCTUYHOCTH U HAJIEKHOCTH CJIOKHBIX CETEH.

[Tonstue perpeccun. Kak ucnonb3yeTcs 3TOT BUA aHAIH3a?

JI12

Haiite onpenenenne connanpHOro rpada. [lepeuncnure ero Tumnsl U cBoicTBa. K kakomy cemencTBy
001X TPadOB OH OTHOCUTCS?

Kakwue anropuT™ebl JieskaT B OCHOBE METOJIOB BbIesieHHst coobmiecTB? [laiiTe obiiee onucanue maros
BBITIOJTHEHHS 9THX aJITOPUTMOB.

[lepeuncnure OCHOBHBIE METPHUKHU OONBIINX TPagoB.

HazoBute kputepnn kadecTBa KJIaCTepU3allUH U MOSICHUTE MX 3HAYEHHE M KOT/Ia OHU MUCTIOIB3YIOTCS.
[IpuBeauTe mpuMepsl 3a/1a4, KOTOPBIE MOTYT OBITh PELICHBI C IOMOIIBIO OOJIBIINX IPadoB.

JlaiiTe cpaBHUTENBHBII aHAIN3 aJITOPUTMOB KJIACTEPU3ALINH.

JI13

81. Oxapaxkrepusyiite xpanunuma ganaeix Tuna OLAP u OLTP. HazoBute paznuity.

82. ApxuTexTypa XpaHWIUIL JaHHBIX.

83. Tpebopanuss ACID. CAP-teopema, BASE apxurekTypa: Kak U K KAKFM XPaHWIHIIAM JIaHHBIX 3TH

MOHATHA NPUMCHAIOTCA.

84. MotuBanus npouncxoxaeHus NoSql.
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85. NoSql. Knaccudukanus NoSql xpanunum (tumsl). Ix ocobennoctu. [Ipumeps! pacnpeneneHHbIX
XPpaHWJIHLL.
86. IToHsTHS penTMKaMK U IapAXHTa A7 XPaHHIIHUI JAHHBIX.

KpuTtepun onieHMBaHusA K IK3aMeHY:

- 84-100 GanoB (OIEHKA «OTIMYHOY) - H3JIOKEHHBIH MaTepuall (paKTUYECKH BEpeH, HATM4ne
TIIyOOKHUX MCUEPITBIBAIONINX 3HAHUH B 00beMe IPONICHHON MPOrpaMMbl TUCIUTUIHHBI B COOTBETCTBUU
C TOCTaBJICHHBIMU TPOTPAMMON Kypca HEISIMH M 3aJadyaMu OOYYCHHS, MPaBUIbHBIC, YBEPCHHBIC
JEHCTBUS 1O MPUMEHEHUIO MOJyUYEeHHBIX 3HAHUI Ha MPaKTUKE, TPAMOTHOE M JIOTUYECKH CTPOWHOE
U3JIOKEHWE MaTepuajia IpPH OTBETEe, YCBOCHHE OCHOBHOM W 3HAKOMCTBO C JOIOJHUTEIHHON
nmuteparypoii; [IpakTuueckue 3ajaHust BBITTIOJIHEHBI B CPOK B IOJIHOM 00BEME.

- 67-83 GamioB (OLIEHKA «XOPOIIO») - HAJTWYHE TBEPABIX M JOCTATOYHO IOJIHBIX 3HAHUH B
o0BeMe TIPOUJICHHOW MPOTPaMMBbI JWCIHMILIUHBI B COOTBETCTBHH C IEISIMU OOy4YEHUS, MPABUIbHBIC
JCWCTBUSL 10 TIPUMEHEHHWIO 3HAHWU Ha TPAKTUKE, YETKOE H3JI0KEHHE MaTepHhala, JOIYCKAITCs
OTIENbHBIC IOTHYECKUE U CTUIIMCTUYECKUE MOTpemHOCTH. [IpakTnieckne 3a1aHus BHIITOTHEHBI B CPOK
B 00beMme He MeHee 80%.

- 50-66 OamnoB (OICHKA YIOBICTBOPUTEIHHO) - HAIWYHE TBEPABIX 3HAHUH B 0OBEME
MPOMJIGHHOTO Kypca B COOTBETCTBUHM C LEJISAMH OOYUYEHHS, HM3JI0)KEHHE OTBETOB C OTICIbHBIMHU
OIKMOKaMH, YBEPCHHO HCIIPABICHHBIMH ITIOCIIE JOMOJHHUTEIBHBIX BOIPOCOB; MPABUIBHBIC B IIEJIOM
JCHCTBHS TI0 MPUMEHCHHUIO 3HAHUH Ha TpakTuke; [IpakTrueckue 3a/laHusl BBITIOJHEHBI B 00beMe He
meHee 60%.

- 0-49 6amnoB (OIIEHKA HEYIOBJICTBOPUTEIIBHO) - OTBETHI HE CBS3aHBI C BOIIPOCAMH, HAIMYHE
rpyOBIX ONIMOOK B OTBETE, HEIMIOHMMAHHE CYIIHOCTH H3JIaraéMoro BOIPOCA, HEYMEHUE MPHUMEHSTh
3HAHWUS Ha TPAKTUKE, HCYBEPCHHOCTh W HETOYHOCTh OTBETOB Ha JIOTIOJHHUTEIBHBIC W HABOISIINC
BoMpockl». [IpakTuyeckne 3a1anusi HE BHITIOJHEHBI MO0 MPEIOCTaBICHBI HE B CPOK B 00beMe MEHee
50%.

OrneHoYHBIE CpeACTBA 1711 UHBAJIUAOB U JIUI] C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOAUMOCTH MHBAJIH/IaM U JINLIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISAETCS AOMOJHUTENBHOE BPEMs UIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— MpH MPOBEIEHUH MPOLEAYPhl OLIEHUBAHUS PE3yIbTaTOB O0YUEHHUS] HHBAJIUAOB U JIHII C
OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS IIPEAYCMATPUBAETCS MCIIOIb30BAaHUE TEXHUUYECKUX
CPEJCTB, HEOOXOAUMBIX UM B CBSA3H C X MHJMBUIYaJbHBIMU OCOOCHHOCTIMU;

— IpU HEOOXOAMMOCTH I 00YYarOIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
U UHBIKWAOB IMpOLEAypa OLEHUBAHMUS pe3yJbTaTOB OOyuYeHHs 1O JUCHUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa oneHUBaHUS PE3yNbTATOB OOYUYEHUS MHBAJIUAOB M JIUILl C OrpPaHUYECHHBIMHU
BO3MOXKHOCTSIMH 310pPOBbSI IO JUCLUIUIMHE TpeaycMaTpUBaeT MpeJocTaBieHue HHpopMauu B
dbopMmax, aanTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbS U BOCIIPUATHS UH(pOpMAaLIUK:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B ieyaTHOU hopme yBennueHHBIM HIpU(TOM, B POpME FIEKTPOHHOTO TOKYMEHTA.

JUig nu1 ¢ HapyILIEeHUSIMH CITyXa:

— B ieyaTHoOU hopme, B (hopMe FJIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITIOPHO-JBUIaTEIbHOTO almnapara:

— B re4atHoi (opme, B (hopMe FIEKTPOHHOTO JOKYMEHTA.

HaHHBIﬁ MEPCUCHb MOXKET OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'CHTA
00yJaromuxcs.
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5. HEPEYEHb OCHOBHOM ¥ JOIOJIHUTEJbHON YYEEHON
JUTEPATYPBI, HEOBXOJUMOM /151 OCBOEHUS JUCIIUIJIAHBI

5.1 OcHoBHas1 TuTEpaTYpa:

1. Kpyrukos, B.H. Ananu3 nanneix : ydeOHoe mocodue / B.H. Kpyrukos, B.B. Mereukus;
MunucrepctBo  oOpazoBanusi ©W  Haykum Poccuiickoit  ®enepanuu, dDepepaabHoe
roCyJapCTBEHHOEOIKETHOE 00pa30oBaTeIbHOE YUPEKACHUE BBICIIETO MPO(HECCHOHAIBEHOTO

oOpazoBaHHs

«KeMmepoBCcKkuil  rocynapCcTBEHHbIM  yHHBepcuteT». - KemepoBo | KemepoBckuit
rocynapctBeHnbliiynuBepcutet, 2019. - 138 c. : un. - bubmumorp. B ku. - ISBN 978-5-8353-
1770-7 ; To xKe [DeKTpOHHBIN pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=278426

2. XKykosckuii, O.1. UudopMaIiioHHBIE TEXHOJOTHH U aHAIW3 JaHHBIX . ydeOHoe mocobue /
O.U. Kykosckuit ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit deneparuu, Tomckuii
locynapcrBennbiit YauBepcuteT Cuctem Ympasienus u Paguosnekrponuku (TYCVYP). -
Tomck
: Onb Konrenr, 2020. - 130 c. : cxem., ui. - bubnwmorp.: c. 126. - ISBN 978-5-4332-0158-3 ; To
ke [Dnexrponnslit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480500

3. MammnHoe oOyuenue : yuebHuk : [16+] / E.IO. Byreipckuii, B. B. llexanosckuii,
H. A. Kyxosa [u ap.]. — Mocksa : lupekr-Menua, 2023. — 368 c. : ui., Tadiu., cxem., rpad. —
Pexum nocryma: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=701807
(mata oOpamenusi: 26.05.2024). — bubmuworp. B kH. — ISBN 978-5-4499-3778-0. — DOI
10.23681/701807. — TeKcT : 3IEKTPOHHBIIA.

4. barok, O. A. IIpakTukKyM 10 aHaMM3y JAaHHBIX Ha s3bikax Python u R : yue6HOe mocobue s
CTYIEHTOB, oOyuarouuxcs no HampasieHusaMm 38.03.01 «Oxonomuka», 38.03.05 «busnec-
unpopmaruka» : [16+] / O. A. batok, M. P. UcaeBa, M. O. Camconkun ; DuHAHCOBBII
yausepcuteT npu IIpaBurensctBe Poccuiickoin @enepanun. — Mocksa : ITpomereit, 2023. —
100 c¢. : wm, Tabm., cxem., rtpad. — Pexum pocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=700938 (mata oOpamenus: 26.05.2024). —
bubnuorp. B kH. — ISBN 978-5-00172-356-1. — TeKcT : 21€KTPOHHBIH.

5. ba3bl JaHHBIX B BEICOKOIPOU3BOIUTEIBHBIX HHPOPMALMOHHBIX CUCTEMaX : yueOHoe nmocodue /
aBT.-cocT. E.M. HukomaeB ; MunucrepctBo oOpa3oBanusi u Hayku P®, dexnepanbHoe
roCy/lapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNIbHOE YUYPEXKIEHHE BBICIIET0 00pa3oBaHUs
«Cesepo- Kapkazckuit dpenepanbublii yHuBepcurer». - CtaBponoss | CKOVY, 2016. - 163 c. :
wi. - bubmmorp.: c.161. ; To xe [Dnekrponnbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=466799

5.2. JlonosiHMTe/IbHAS JIMTEpaTypa:

1. Tymanos, B.E. IIpoekTipoBanue XpaHWIMI JAHHBIX JJIsi CUCTEM OM3HEC-aHAIUTHKHU :@ yuyeOHoe
nocobue / B.E. Tymanos. - Mocksa : Untepuer-Yuusepcuter UHpopmannonusix TexHOIOTHH,
2010. - 616 c. : nn., Tabxd., cxeM. - (OcHOBBI HHPOPMALMOHHBIX TexHOJOTH). - ISBN 978-5-9963-
0353-3 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233492

2. Hob6ponen, b.C. UncneHHblil BEpOSATHOCTHBIM aHAN3 HEOINpPEAeIeHHBIX AAHHBIX : MOHOrpadus /
b.C. lo6poner, O.A. IToroBa ; MunuctepctBo obpa3oBanus U Hayku Poccuiickoit deneparyu,
Cubupckuit @enepanbHblii yauBepcuret. - KpacHospck : Cubupckuii penepanbHblii YHUBEPCUTET,
2014. - 168 c. : rpad., un. - bubauorp. B kH. - ISBN 978-5-7638-3093-4 ; To e [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&
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5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPo(eccHOHATIbHbIE 0a3bI IaHHBIX H

nH(GOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMbI

Inexmponno-oubnuomeunsie cucmemst (IbC):

1. 9BC «IOPAUT» https://urait.ru/

2. 3BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. 9BC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvnvie 6azvt Oannvlx

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuaas uznareancrsa Wiley https://onlinelibrary.wiley.com/

Hayunas 31exkTponnas 6udaunorexka (HIB) http://www.elibrary.ru/

IMosHOTEKCTOBBIE APXUBBI BEAYIIHX 3aMaTHBIX HAYYHBIX KypHaJI0B HA Poccuiickoi
H.JIaT(])opMe Hay4HbIX kypHajg0B HOUKOH http://archive.neicon.ru

6. HaunuoHanbHasi JJIeKTPOHHasi  OmOaMOTEKAa  (JOCTYH K DIEKTPOHHOHW  OMOIMOTEKe
nuccepranuil Poccuiickoit rocynapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/

7. Ilpe3upenrtckasi oudauoreka uM. b.H. Exsnuna https://www.prlib.ru/

8. ba3za nannbix CSD Kem6pumkckoro nenrpa kpucramiorpapuyeckunx naaubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https:/link.springer.com/

10.  Springer Journals Archive: https:/link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16. "Jlexktopmym TB" http://www.lektorium.tv/

17. YHuBepcurerckas uHpopmannonnas cucrema POCCHS http://uisrussia.msu.ru

g~ e

HH¢0thll{u0HHble CRpaeéovuHble cucmembl

1. KoncyabTanT ILmioc - cnpaBoyHast mpaBoBasi cuctemMa (IOCTYI 110 JIOKaJIbHOW CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcul c60600n020 0ocmyna

1. KubepJlennnka http://cyberleninka.ru/;

2. AMepukaHcKasi IaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTepCcTBO HAYKH U Bbicuiero oopaszosanusi Poccuiickoii ®enepanun
https://www.minobrnauki.gov.ru/;

4. degepanbHblii moprtaJa '"Poccuniickoe od0pazoBanue' http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EqnHoe 0KHO 10cTyna K o0pazoBaTebHbIM pecypcam'
http://window.edu.ru/;

6. Eaunas xo/uiekuus uugpoBbix 06pa3oBaTesibHbIX pecypcos http://school-collection.edu.ru/ .

7. IIpoekt I'ocy1apcTBEHHOr0 MHCTHUTYTA PycCcKOro sisbika uMeHu A.C. Ilymkuna
"OoOpa3oBanue Ha pycckom'' https://pushkininstitute.ru/;

8. CnpaBouHo-uHpopManuoHHBII nopraj "Pycckuii si3bIk" http://gramota.ru/;

9. Cury:k0a TeMaTH4YeCKHX TOJKOBBIX cjIoBapeH http://www.glossary.ru/;

10. CnoBapmu u 3HIMKJI0ONeANHN http://dic.academic.ru/;

11. Oopa3oBaTtesbHbIH nopTat "Yueda' http://www.ucheba.com/;
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12. 3axkononpoexT "O06 oOpazoBanum B Poccuiickoii @enepannun''. Bonpocsk! u oTBeThI http://Xn--
273--84d1f.xn--plai/voprosy_i_otvety

e

s ow

Cobdcmeennvie 3neKmponnsle odpazosamenvhuvie U UHGopmayuonnwvie pecypcol Kyol'y

duexkTpoHHbIi KaTagor Hayunoit onoamorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
JJIeKTpoHHasi Ondmorexa Tpyaos yuenbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO IMHAMUYECKOT0 00y4enus http://moodle.kubsu.ru

ba3a y4eOHBIX INIAHOB, Y4e0HO-METOAMYECKUX KOMIUIEKCOB, MyOJIuKaNuii 1 KOH(pepeHunii

http://infoneeds.kubsu.ru/

5.

Bub6anorexa nHpopManMOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX 00pa30BaTeIbHbBIX

TexHoJorui http://mschool.kubsu.ru;

6.
7.

JIeKTPOHHBII apxuB fokyMeHTOB Ky0I'Y http://docspace.kubsu.ru/
JJIeKTPOHHBbIe O0pa3oBaTe/ibHbIE pecypcbl Kadeapbl HH(OPMAIMOHHBIX CHCTEM H

TexHoJioruii B oOpasoBanuu KyOoI'Y um HayuHo-meroamueckoro :xypHaaa "HIKOJIBHBIE
IrOAbI" http://icdau.kubsu.ru/

6. MeToauueckue YKazaHuA Qs OﬁyqalOI]_lI/IXCH IO OCBOCHMUIO TN CHUIIJIMHbI

I[To kypcy npeaycMOTpeHO IPOBEACHHE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX 1a€TCsl OCHOBHOM
CHCTEMaTH3MPOBAHHBIM MaTepuaj, J1a0opaTopHbIX paboT, KOHTPOJIBHOH paboThl, 3adera W
9K3aMeHa.

Baxueummm JTAIlOMKypca SBJIACTCS CaMOCTOsATEIIbHAsA pabora o
JUCLUIUIMHE CUCIIO0JIb30BAaHUEM YKa3aHHBIX JIUTEPATYPHBIX HCTOUHUKOB U METOJMUECKUX YKa3aHUH
aBTOpaKypca.

Bunst u ¢popmer CP, cpoku BbIIOJHEHHUS, (POPMBI KOHTPOJISL IPUBEICHBI BBILIE B JAHHOM
JOKYMEHTE.

Jng mydiiero ocBoeHUs AMCUMILIMHBI Npu 3amure JIP CTyneHT noikeH OTBETUTH Ha
HECKOJIbKO BOIIPOCOB U3 JIEKIIUOHHOW 4acTH Kypca.

B ocBoeHMM AMCUMIIIMHBI WHBAIMJIAMU WM JHUIAMH C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
310pOBbs OOJIBIIIOE 3HAUEHUE HMEEeT MHJUBUIyaldbHass yueOHass paboTa (KOHCYJIbTAllMM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro Marepuaa.

WuauBuayanbHble KOHCYJIbTAallMM 1O MPEAMETY  SBISIOTCS  BaXXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM HMHIMBHIyadH3allMd OOyYeHHUs M YCTaHOBJEHHIO BOCHHUTATEIBHOTO KOHTAaKTa
MEXIy IpernojaBaresieM W OOydYaloIMMCS WHBAIMIOM WM JIMIOM C OTrPaHMYCHHBIMH
BO3MOXKHOCTSIMH 3710POBbSI.

7. IlepeyeHbr WHGPOPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3yEeMbIX
IPH OCYLIECTBJICHUH 00Pa30BaTEeIbHOIO MPOLECCa M0 JUCHUIIIHMHE

7.1 IlepeyeHb MHGOPMALMOHHBIX TE€XHOJIOTHI

— IIpoBepka JOMAIIHUX 33JaHUH U KOHCYJIBTUPOBAHUE ITOCPEACTBOM JIEKTPOHHOM IOYTHI.
— MHcnonbs3oBaHKe 3IEKTPOHHBIX IPE3EHTALNI TPU POBEACHUH JIEKIUNA U TPAKTUYECKHUX
3aHATHUH.

7.2 llepevyenb HEOOXOAMMOT0 IPOrPAMMHOI0 00ecedeHust
1. Phyton,
2. R, R Studio.

3. TIporpammebl uist IEMOHCTpAIMK U co3aaHus pe3eHTanuii («Microsoft Power Point»).
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8. MaTepuajabHO-TeXHHYecKas 0a3a, He0OX0AUMAas 1JISl OCYLeCTBJIEHUS
00pa3oBaTeJIbHOI0 MpoLecca Mo AUCHUIIUHE

HaumenoBanue ClICHUAJIbHBIX

OCHAILIEHHOCTH CIIEAAIBHBIX

[Iepeuenb TMIEH3UOHHOTO

MTOMEIICHU I TIOMEIICHU I IPOTPaMMHOTO
obecrieyeHus
VYyeOHbIC ayAUTOPUH IS Mebenb: yueOHass MeOenb PowerPoint.

MPOBEJICHUS 3aHSATUH JIEKIIMOHHOTO
tumna (ayn. 129, 131, A305.)

TexHuueckue cpeacraa
00y4eHus:
9KpaH, MPOCKTOP, KOMITLIOTEP

YueOHble ayIUTOPUH AJIs
MIPOBEJICHUS 3aHATUN
CEMUHAPCKOI0 TUIIA, FPYIIIOBBIX U
VH/IUBUYAJIbHBIX KOHCYJIbTALlUM,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu (ays.

147,148)

Mebenb: yueOHas MeOenb
TexHuueckue cpeacraa
00y4eHus:

9KpaH, MPOCKTOP, KOMITLIOTEP

Aynutopus, (kaOuHer) —
KOMITbIOTEPHBIN KJ1acc

Y4eOHbIC ayAUTOPHH TS
IPOBEICHNUS J1Ta0OPaTOPHBIX PAOOT.
Jla6opartopus 102,105,106

MeGenb: yuebHast mebOenb
Texuuyeckue cpeacTaa
00y4Y€eHHUs: KOMIIBIOTEP

Jlaboparopus,
YKOMILJICKTOBaHHAS
CTIEUAN3UPOBAHHBIMHU
TEXHUYECKHUMHU
CpeacTBaMu O0y4YeHUs —
KOMITBIOTEPHBII1 Ki1ace, ¢
BO3MOYKHOCTBIO
HOJIKJIIOYEHUS K CETH
«HTEepHETY,
IPOrpaMMOil SKpaHHOTO
YBEIUYCHUS U
o0ecTeYeHHbIH JOCTYIIOM
B DJICKTPOHHYIO
MH(pOPMAaIMOHHO-
00pa30BaTeIbHYIO
CpeAy YHUBEPCUTETA

JLts

CaMOCTOSITEIbHOMI

paboTel  oOywaromuxcs

MPETYCMOTPEHBI

MNOMCIICHHA,

YKOMITJIEKTOBAHHBIC CIEIHUATU3UPOBAHHON MeOeNbl0, OCHAIEHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXXHOCTBIO TOJKIIOUEHHUSI K ceTu «VHTepHeT» M obecrneueHueM JOCTyNa B DIEKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

(4nTaNbHBIN 3a1
Hayunoit Oubnmorekn)

O6opynoBaHue: KOMIIbIOTEpHAsi TEXHUKA C
MOJKIIOYEHUEM K HH(POPMAIIMOHHO-
KOMMYHUKallMOHHOU cetn «/HTepHET» M
JIOCTYIIOM B DJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaATENbHYIO CPENY
o0pa3oBaTesbHON OpraHu3aIyy, BeO-

HaumenoBanue OcCHaIIEeHHOCTh TIOMEIICHUH ISt [Tepeuenn
MOMEIICHUH ISt CaMOCTOSATEIILHON paboThl 00YYAOIINXCS JIMIIEH3UOHHOTO
CaMOCTOSTEIILHON IPOrPaMMHOTO
paboTHI OOYJAFOIITIXCSI obecrieueHus
[Tomemenue nmus Mebens: yuebHast MeOeIb 1. OS Windows, MS
CaMOCTOSITEILHOU KommekT criermanusupoBanroi mebenu: | Office
paboThI 0OyUaIOIIUXCS KOMITbIOTEPHBIE CTOJIBI 2. R, R Studio.

3. AHTHBHDYC.
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KaMepbl, KOMMYHHUKAIIHOHHOE
obopynoBanue, obecreunBaroniee J0CTym
K CeTH MHTEPHET (IPOBOJHOE COSAMHCHHE
1 OECIPOBOIHOE COCTMHEHHE TI0
texnosioruu Wi-Fi)

ITomemenue ajs
CaMOCTOSITEIILHOMN
paboThl 00yUYarOIIUXCSI
(aynm. 105, 148,150)

Mebenn: yuebHast MeOeIb

KomruiekT crienuanu3npoBaHHON MeOelu:
KOMITBIOTEPHBIE CTOJIBI

O0opynoBaH#e: KOMITBIOTEPHASI TEXHUKA C
MOJIKJIFOUYEHUEM K MHPOPMAITMOHHO-
KOMMYHHKAIIMOHHOH cetn «HTepHeT» 1
JIOCTYTIOM B DJIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEY
o0pa3oBaTeNbHON OpraHu3anuu, Beo-
KaMepbl, KOMMYHUKAITUOHHOE
obopynoBaHue, 00eCIeunBaroee TOCTYII
K CETH UHTEPHET (IIPOBOIHOE COCTUHCHUE
1 OECIPOBOIHOE COCTMHEHHE TI0
texHosgoruu Wi-Fi)

1.0S Windows, MS
Office

2.R, R Studio.

3.AHTHBHUDYC.
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