AHHOTAIUSA paGoueii mporpaMmMbl JMCIUIIIHHBI
K.M.02.05 «TexXHOJOrur U HHCTPYMEHTAPUI aHAIN3a OOJBIITNX JTAHHBIX)

HanpasJienue NOATrOTOBKH/CIIENAJIBLHOCTEL 02.03.03 Matemartnueckoe
MOJICIIMPOBAHKE U aIMUHUCTPUPOBAHNE HH(POPMAITMOHHBIX CUCTEM

O0beM TPY10eMKOCTH: 4 3aUETHBIX €IUHUIIBIL.

Heas qucuunaunbl: PopMUPOBaHUE Y CTYJCHTOB 0A30BbIX 3HAHUI, YMEHUN U HABBIKOB
B U3YYEHUH OCHOBHBIX MOHATHH U NPUHIUIIOB yriIyOJEHHOrO aHalIM3a JaHHbIX, UX B3aUMOCBS3U
U pa3BUTHs, a TaKKe OTBEYAIOIIMX MM METOJOB pacuéra, HCIOIB3yeMbIX JJIs aHalIH3a,
MOJICJIMPOBAHMS U pEIIEeHUs] NPUKIAAHBIX 3a/1a4, CBSI3aHHBIX C OOJBIIMMHM OObEMaMH JIaHHBIX
JOCTaTOYHBIX JJIi OCBOEHHsI OCHOBHOW 0Opa3oBarenbHO#l mporpammbl Hampasienus 02.03.03
MaremaTtuueckoe  obecriedeHHe M aJIMUHUCTPUPOBaHHE  HMH(MOPMAILMOHHBIX  CHCTEM;
(dbopMHpOBaHKE COCTABISIONINX YaCTeH OOMIEKYIBTYPHBIX H TPOPECCUOHATBHBIX KOMIIETECHITHH.

3agauu AUCHMIIMHBI:

- MOJrOTOBKA CHELMAIUCTOB, CIIOCOOHBIX MPUMEHATH IOJYYEHHbIE 3HAHUSA IS
pelleHus MPUKIAJAHBIX 33/1a4, BIaICIOMIUX JOCTATOYHBIMU 3HAHUSIMH OCHOBHBIX TEOPETHUYECKHUX
N0JIO’KEHUH Kypca «TeXHOJIOTuN U UHCTpYMEHTapuil aHain3a 0OJIbIINX JAHHBIX;

— dbopMupOBaHUE KYIbTYpPbl MBIILUIEHUS, CIIOCOOHOCTH K aHAlM3y, 00O0OIIEHUI0 U
BOCTIPUATHIO HH(OPMALIUY, K TOCTAHOBKE IEJIM U BBIOOPY MYTEHl €€ JOCTUKEHHUS;

- obecnieueHue MaTeMaTH4YeCKUM anmnapaTrom €CTECTBEHHOHAYYHBIX,
001enpopeCCUHOHABHBIX U CHEIIUATBHBIX JUCIUILINH,

— dbopMupoOBaHUE MIPUBBIYKU K CTPOTOCTH B (POPMYITUPOBKH H3JI0KEHHUS MaTepuana,
K JIOTUYECKH HENTPOTUBOPEUUBOI LIETIOUKE BBIBOJOB U 3aKJIIOUEHUN;

- dbopMHUpOBaHKE CIIOCOOHOCTH TTPOU3BOAUTH AHAIIW3 JIAaHHBIX OOJIBIIOTO 00BbeMa U
Ha ero OCHOBE INpe/AJiaraTh MyTH PellIeHUs TOCTaBIEHHON 3a/1auH;

- pa3BUTHE y CTYACHTOB HaBBIKOB CaMOOOpa30BaHUsl.

Mecto nucuuniuebl B ctpykrype OOII BO

JucuunnuHa «TeXHOIOTHH U HHCTPYMEHTapuil aHan3a OOJIbIINX JaHHBIX» OTHOCUTCS K
«K.M. Kommekcubie moaynu» brioka 1 «/lucuummmael (Moynn)» yd4eOHOTO T1aHa.

HeoOxomuMbeiM TpeOGOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHHUSM U OIBITY AEATEILHOCTH
00ydJaromerocs nMpyu OCBOEHUU JAHHOM JMCIUIUIMHBI SBIISETCS YBEPEHHOE BIAJCHUE 3HAHHUSIMU
no nmnpeaMmeraM «Anrebpa M aHaIUTUYECKas TeoMeTpus», «MaTeMaTuuecKuid aHalu3y,
«Auddepennmanbapie 1 pa3HOCTHBIE ypaBHEHUs», «JlHMCKpeTHass maTemaTuka», «UucieHHbIe
METObI», «Teopus CUCTEM U CUCTEMHBIA aHaNu3», «Teopus BEpOATHOCTEN U MaremMaTUUyecKas
CTaTUCTHKA», «MHOTOMEpPHBIA CTAaTUCTUYECKUN aHAIU3» U Apyrue. ucuunimya npu3BaHa 1aTh
CTyJIEHTaM MaTeMaTHUYeCKHil ammapaT, KOTOpbIi OydeT HCIONb30BaThCs B JAlNbHEHUIIEM MpU
BBIMIOJTHEHUH CTYJIEHTaMU y4eOHO-HCCIeA0BaTENbCKOM paboThI

TpeGoBaHus K YPOBHIO OCBOCHUS JUCIHUILIMHBI
W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00y4aroImuxcsl CIeyOIX KOMIIETCHIIUNI:

YK-1 Cnocob0eH  ocymecTBISITb NOMCK, KPUTHYECKMI aHaIW3 W  CHHTe3
HHPOpPMALMHU, NPUMEHATh CUCTEMHbIN MOAXO0J /sl pelleHUs] MOCTABJIeHHBIX
3a1a4

HJ/l-1.YK-1 Ocywiecmensem Rnouck HeoOX00UMOU uHpopmayuu, onupasco Ha

Pe3yibmamsl AHAAU3A NOCMAGIEHHOU 3a0a4U
3namo CogpemeHnbie 00beKMHO-0OPUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Lenu u 3a0a4u npo8OOUMBIX UCCIEO08AHUIL U PA3PAOOMOK



Memoovl u cpedcmeéa NAAHUPOBAHUA U OP2AHU3AYUU UCCTe008AHULl U
paspabomox

Ymemo Ilposooums ananu3z ucnonnenus mpeoosanuil
Bepuguyuposame cmpyxmypy npoepammnozo kooa
Ipumensams memoObl aHaIU3a HAYYHO-MEXHUUECKOU UHGOpMaAyUU

Bnaoems Ananuz  6o3mooicnocmeti  peanuzayuu - mpeOO8aHuli K - NPOSPAMMHOMY
obecneyenuio
Paspabomxa, usmenenue u coenacoganue apxumexmypvl HpOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
HeamenvHocmy, HAnNpasieHHas Ha peulenue 3a0ay aHaIUMmUYecKko20 xapakmepa,
npeonoazanwux 6vlOop U MHO2000pasue aKmydaibHuIX CHOCOD08 peuleHUs.

3a0ay
HJI-2.YK-1 Buvioupaem onmumanvusiii éapuanm peuieHusn 3a0adu, apZymeHmupys
C601l 8blO0p
3uamo CogpemeHnblie 00beKMHO-0OPUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL

Lenu u 3a0auu nPo8oOUMBIX UCCIe008AHULL U PA3PAOOMOK
Memoovl u cpedcmeéa NAAHUPOBAHUS U OPSAHU3AYUU UCCTeO08AHULL U

paspabomox
Ymemo Buipabamuvieame sapuanmul peanuzayuu mpebosanuii

I1Iposodums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX peuleHUll
Bnaoems Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsL NOCMABLEHHbIX 3a0aY

Paspabomxka, usmenenue u coenacoeamue apxumexkmypvbl HpPOSPAMMHO20
obecneyenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHust

Oyenka u coenacoganue cpoko8 8biNONHeHUs NOCMABIeHHbIX 3a0ay
Bepugurayuss  cmpykmypor  npoepammnozco  koda HC  ommnocumenvho
apxumexmypol UC u mpebosanuii sakazuuxa k UC

IIposedenue MapKemuH208blx uccre0osanuil HAYYHO-MeXHU4ecKou
ungopmayuu
I1IK-1 Cnocoben Oemoncmpupoeamsv 0a308vle 3HAHUA MameMaAmMuieckux u(uiu)
ecmecmeeHHbIX HAYK, NPOZPAMMUPOCAHUA U UHPOPMAUUOHHBIX MEXHOI02UTL
HJ/I-1.1IK-1 Hmeem npakmuueckui onsim HAY4YHO-UCC1e008amenbCKoll

odesamenbHOCMU 6 001aCMU NOCMPOCHUA MaAmMeMamuiecKux mooeneil,
npoOZpamMMmuposanus U UHGOPMAYUOHHBIX MEXHOTOUT
3namo Hnuempymenmot u memoowt npoekmuposanus u ousaina UC
Bosmoorcnocmu UC
Teopus 6a3 danmwvix
Ymemso Hcnonvsoeams  cywecmsyrowue — munosvie  peuileHus U UWAOIOHbL
NPOEKMUpOBaHUs: NPOZPAMMHO20 0Decnedenus
Ipumenamo memoovl ananuza HayyHO-MexXHUYecKou uHgpopmayuu
Bnaoemsw Ananuz  8o3moodicnHocmeti  peanusayuu - mpebosaHulli. K - NPOSPAMMHOMY
obecneuenuro
Oyenka épemenu U mpyooemMKoOCmuU peaiuzayuu mpebosanull K npocpamMmHOMY
obecneuenuro
IIpoexmuposanue cmpykmyp OaHHbIX
HJI-2.11K-1 Ymeem naxooums, gpopmynuposame u pewams cmanoapmmusie 3a0auu
6 KOHKpEemHOii npod1emMHoil odn1acmu
3namo Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Teopus 6a3 danHbix
OcHo8bl npocpammuposanus
Ymemo Buvipabamuvieams éapuanmul peanruzayuu mpeb6osanuii



Baaoemuw

Ipumensimo memoOvbl AHANU3A HAYYHO-MEXHUYECKOU UHGOpMayuu
Ananuz  8ozmodicHocmetli  pearusayuu  mpeOoSaAHUl K NPOSPAMMHOMY
obecneuenuio

1IK-5 Cnocooen UCHOB306AMb OCHOGHblE KOHUenmyaibHble nonodceHus
dyukyuonanvbHo2o, 102U1eCK020, 00EKMHO-OPUEHMUPOBAHHO20 U BU3YATIbHO20
HanpaeneHuil NPOZPAMMUPOBAHUSL, MEMOObL, CROCOObL U CPEOCMEa pa3padomKu
npozpamm é pamKax IMuxX HaAnpaeIeHul

HJT-1.ITK-5

3name

Ymems

Braaoemo

HJT-2.1TK-5

3nameo

Ymems
Bnaoemuw

HJT-3.1TK-5

3namo

Ymems
Bnaoemuw

Hemoncmpupyem cnocoonocms ananuza npeomemuou ooéaacmu u
mpebosanuil K UHPOpMAUUOHHOU cucmeme ¢ UCHOIb306AHUEM
OCHOGHBIX  KOHUENMYANbHbIX  NOJOMCEHUN  (YYHKUUOHATbHO20,
J102U4ecK02o, 00beKMHO-0pUEHMUPOBAHHO20 u 6U3YANbHO20
HANPaeIeHull NPOZPAMMUDPOBAHUSA

CogpemeHnble 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wWeHUs OMeYecCmBeHHO20 U MeHCOYHAPOOHO20 ONblma 8
coomeemcmayouel 001acmu Uccie008anull
Memoovr u cpedcmeéa nNIAHUPOBAHUA U OP2AHU3AYUU UCCLEO08AHUL U
paspabomox
Memoowvl  npoeedenus dKcnepumenmos U  HaOMoOeHul, 0000wenus U
oopabomku ungopmayuu
Ilposooums ananu3z ucnoanenus mpeoosanull
Buipabamuvieame sapuanmul peanuzayuu mpebosanuii
Ipumensms memoObl aHaAIU3A HAYYHO-MEXHUUECKOU UHGOpMayuu
Coop, obpabomka, aumanu3 u 0000weHUe NEPed0B8O2O OMEUeCMEEeHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIoUlell 001acmu UCC1e008anHUll
Heamenvnocmy, HanpasienHas Ha peuleHue 3a0ay AHATUMUYecKo20 xapakmepa,
npeononazanuux 6vlbop U MHO2000pasue axmyanibHblX CHnoco608 peuieHus
3a0au
Onpeoensem 31emenmovl NPOOIEMHON 0dACMU U UX 83auUMOOelicmeue,
apxumekmypy  NpOZPAMMHOU  cucmemvl, ee (QYHKUUOHAbHbIE
603MOMCHOCIMU U JIO2UKY padoOmsvl ¢ UCHOIb306AHUEM OCHOBHBIX
KOHUEnmyanbHolX  NOJI0MCEHUN  (YYHKYUOHANbHO20, J102UYECKO20,
00beKMHO-0pUeHmMupoeanHo2o u 8U3YATbHO20 Hanpaeenuil
RPOPAMMUPOBAHUA
Bosmoorcnocmu cywecmeyioweti npoepammno-mexHu4eckou apxumexmypuol
Tunosvie peuwienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, UAONIOHbL, KIACCH
00vbeKmo8, UCNOb3yeMble NpU paspadomke NPOSPaAMMHO20 0OecneyeHus
Bosmoorcnocmu UC
Buvipabamsieams eapuanmul peanuzayuu mpeoosanuti
Ananuz  8o3modcHocmeti  peanusayuu  mpeOO8AHUU K NPOSPAMMHOMY
obecneuenuro
IIpoexmuposeanue cmpykmyp OaHHbIX
Apcymenmupoeano evioupaem memoovl, CnOCoObl U cpeocmeda
paspadomku  npozpamm Ha OCHOB8E OCHOGHBIX KOHUENMYaabHbIX
nonoxcenuil dynkyuonanvnozo, J102U4ecK020, 00beKmHo-
OpUEHMUPOBAHHO20 U GU3YATLHOZ0 HANPAGIEHUIL RPOZPAMMUPOBAHUS
Memoovl nposedenus 3Kcnepumenmos U  HaOMOOeHul, 0000wenus u
o0bpabomxu ungopmayuu
Buvipabamsieams eapuanmol peanuzayuu mpeoosanuti
HeamenvHocmy, HanpasienHas Ha peulenue 3a0ay aHaIUMmUYecKko20 xapakmepa,
npeononazanwux 6vloop U MHO2000pazue aKmyanibHblX CHnoco606 peuieHus
3a0ay



IIK-6 Cnocoben ucnonv3oeamsv coépemMeHHble Memoobl pPA3PadOmMKU NPOPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX a120pUmMMO8 MAMeMaAmudeckux mooenei
Ha 0aze A3bLIKO6 NPOZPAMMUPOGAHUA, 0A3 OAHHLIX U NAKEMO8 NPUKIAOHBIX
npocpamm, UCHOIb306AMb 3HAHUE OCHOBHBIX MEMO0008 UCKYCCMBEHHO20
uHmMeseKma 6 nociedyruieil nPogeccuoHanbHoll 0eameabHOCmU 8 Kauyecmee
HAYYHBIX COMPYOHUKO8, Npenooasameneii 00PA308AMENbHBIX OPAHUAUUIL
8bicULe20 00PA308aANUSL, UHIHCEHEPOG,
MexH0/10206

HJI-1.1TK-6

3namep

Ymems

Baaoemo

HJT-2.1TK-6

3namep

Ymems

Braoemuw

HJT-3.1TK-6

3nameo

Ymems

Baaoemuw

Hcnonvzyem coepemenHble UHCMPYMEHmanbHble cpeocmea
pazpabomku 6a3 0aHHBIX, NPUKTAOHO20 NPOZPAMMHOZ0 0becneueHus u
cucmem paziuyuHozo QYHKYUOHATbHO20 HA3HAYEHUS

CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL

Memoovl ananuza u 0600weHUss OMeyecme8eHHO20 U MENCOYHAPOOHO20 ONbIMA 6

coomeemcmayouel 001acmu Uccie008anull

Ilpumenamos  memoOvt u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHO20

obecneuenus, CmpyKmyp OaHHbIX, 043 OAHHBIX, NPOZPAMMHBIX UHMeEPPelico8

Koouposamye na szvikax npoepammuposanus

IIpoexmuposarnue 6a3 OanHbIX

Leamenvnocmo, nanpasnennas Ha pewieHue 3a0ay aHaITUMUYecKo2o xapakmepa,

npeononazarnuux 6vloop U MHO2000pasue aKmyaibHblX CHnoco608 peuieHus

3a0ay
Jlemonucmpupyem 3HaHus  Memo0o08, MEXHON0ZUN U CPeOCcme
paspabomku paspadomKu RNPOZPAMMHBIX CUCHEM U peanu3ayuu
KOHKPEMHbBIX AI20PUMMO8 MAMEMAMUYECKUX MoOenell Ha fa3e A3bIK0G
npozpammupoeanus, 6a3 OAHHLIX U NAKEM 08 NPUKIAOHBIX NPOZPAMM

Bosmooicnocmu  coépemennvix U nepcnekmueHvix  cpeocme  paspadomku

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPe0Cma

Tunosvie peuwienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, UAONIOHbL, KIACChl

00beKmo8, UCNOob3yeMble NpU paspadomke NPOSPaAMMHO20 0OecneyeHus

HUcnonvsoeams  cywecmsyowue  munosvie — peuleHus U wadIOHbL

NPOEKMUPOBAHUSL NPOCPAMMHO20 0OeCneyeHus

Ilpumenams  memoOvt U  cpedcmea  NPOEKMUPOBAHUS — NPOCPAMMHOL0

obecneuenusi, CmpyKmyp OaHHbIX, 643 OAHHBIX, NPOSPAMMHBIX UHMEPDENCO8

Koouposamv na a3vikax npoepammuposanus

Ananuz  6ozmooicnocmeti  peanuzayuu - mpedOosaHuli. K - NPOSPAMMHOMY

obecneuenuio

Oyenka u coenacosanue CpoKos8 GblNOIHEHUsL NOCMABLEHHbIX 3a0aY
Ilpumensaem coepemennvie npuemvl pabomsl ¢ UHCHIPYMEHMATLHLIMU
cpeocmeamu, noooepcusaOuUMu cozoanue nPOCPAMMHBIX
HPOOYKMO8 U  NPOPAMMHBIX KOMNIEKCO8 Ha 0aze  A3bIKOG
npozpammuposeanus, 6a3 OAGHHLIX U NAKEN 08 NPUKTIAOHBIX NPOZPAMM

Bosmoorcnocmu  cogpemenHblX U nepcneKmueHubIX  Cpeocme  paspadbomxu

NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPedCcma

Ilpumensams  memoOvl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO

obecneuenus, CmpyKkmyp OaHHbIX, 6a3 OAHHBIX, NPOCPAMMHBIX UHMePDelico8

Koouposamyv na sazvikax npoepammuposanus

IIpoexmuposarnue 6a3 OanHbIX

Yempanenue obuapysicennvix Hecoomeemcmeuii

Jeamenvnocmo, nanpasnenHas Ha peuieHue 3a0ay AHATUMUYecKo2o xapakmepa,

npeononazanuux 6vl00p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peuleHUs]

3a0ay



*Buo unoexca uHOuKamopa coomeemcmeyem y4eOHoMy niauy.

OcHOBHbBIE pa3aeiibl TMCHUIIJINHBI:

KounyecTBo 4acoB

Bueayn

Ne HaumenoBanue pa3szesioB (Tem) Beero AynurtopHasi padoTa "Tosfma

padora
J 3 JIP CPC

1 2 3] 4 5 6 7

1. bubnmnoreka NumPy u Pandas 12 4 4 4

2 Hcnonp3oBanue pa3inyHbiX (opMaToB (ailyioB B 12 4 4 4

" | 3amavax oOpabOTKH JTaHHBIX.
3 B3aumonelicTBue ¢ TaOMMYHBIMEA JaHHBIMU B 12 4 4 4
" | mpuIoKeHUsIX 00pabOTKH JaHHBIX.
4. | Busyanuzanus JaHHbIX 8 2 2 4
5 PaboTa co cTpokamu B IPUIIOKEHUAX 00paOOTKH 8 5 9 4
TAHHBIX
Benenue B 00pab0TKy TEKCTa HA €CTECTBEHHOM
6. | asbike B 3aayax o0pabOTKU JaHHBIX 8 2 7 4
[TpodumupoBanue mporeccoB 00padboTKH
7. JTaHHBIX, OMOIMoTeka Numba 1 BEeKTOpH3allus B 8 2 2 4
Numpy u Numba.
8 B3aumoneiictBue ¢ 6a30i 1aHHBIX B 5 5 9 4
" | mpuIOKEeHUIX 00pabOTKH JaHHBIX.

9. | MapamrenpHas 0O6pabOTKa TAHHBIX 12 4 4 4
10. | bubmmoreka Dask 6 2 2 2
11 00630p mpobiieM 00pabOTKH OOIBIINUX TAHHBIX U 10 4 4 5

" | Beruncaenus oouiero HazHayeHus Ha GPU
HUTOI'O no pa3aesam AMCOHUIIIMHBI 104 32 32 40
KonTpons camocrositensHoi pabotsl (KCP) 4
ITpomesxyrounas arrecranus (MKP) 0,3
[ToaroToBka K TEKynieMy KOHTPOJIO 35,7
OO0u1asi TPY10€eMKOCTb MO IMCUMILIHHE 144

KypcoBbie padoThI: HE IPETyCMOTPEHBI.

Bua arrecranmu: sxK3aMeH

ABTOp: OIIEHT Kadeapbl aHAJIW3a TaHHBIX U UCKYCCTBEHHOTO UHTEJUIEKTa, K. (U3.-MaT. .
Hayk, Kanaiinguna I".B.




